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HNOACHUTEJBHASA 3AITUCKA

Oo0mas xapaktepucTuka yueoHoro npeamera «VMarematuka

[Iporpamma yuyebHoro mpenmera «Marematuka» paszpabotaHa Ha ocHoBe DenepanbHOTO
rOCyJapCTBEHHOTO 00pa3oBaTeIbHOTO CTaHAapTa OCHOBHOTO 0O0mero oOpa3oBaHUS C y4EeTOM H
COBPEMEHHBIX MUPOBBIX TPEOOBaHUH, MPEIbABIAEMbIX K MAaTEMATUUYECKOMY 00pa30BaHUIO, U TPAIULINI
POCCUHCKOTO 00pa3oBaHUsA, KOTOPbIE OOECIIEYMBAIOT OBJIAJICHUE KIFOYEBBIMH KOMIIETECHIIUSIMH,
COCTaBJISIIOLIMMU OCHOBY Il HENPEPHIBHOTO OOpa30oBaHUS M CaMOPA3BUTHS, a TaKXKe LEIOCTHOCTh
OOIEKyIBTYPHOTO, JTUYHOCTHOTO W TIO3HABATEIHLHOTO PAa3BUTHsSI OO0yJarommxcs. B mporpamme ydTeHbI
uaeu u nosioxkenus: Konnenmum pa3BuTusi MmatemMatrnaeckoro oopasoanusi B Poccuiickoit @enepanun. B
smoxy nuppoBoil Tpanchopmammu Bcex cdep UEIOBEUECKOW JESITEIBHOCTH HEBO3MOXXHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM YEIOBEKOM Oe3 0a30BOM MaTeMaTHYeCKOW MOJIrOTOBKH. YXKe B IIKOJE
MaTeMaTHKa CIYKHUT OINOPHBIM MPEAMETOM JJisi M3YUYECHHS CMEXHBIX JUCIHIUIMH, a TOCJE IIKOJbI
peaibHON HEOOXOIMMOCThIO CTAHOBUTCS HEMIPEPHIBHOE 00pa3oBaHKe, 4To TpeOyeT MOJHOLIEHHOM 0a30Boi
00111€00pa30BaTENILHON MOATOTOBKH, B TOM YHCJIE U MaTEMAaTUYECKOU. DTO 0OYCIOBICHO TEM, YTO B HAIIIN
JTHU pacTeT YUCIIO MPoQeCcCuil, CBI3aHHBIX C HEMOCPEACTBEHHBIM MPUMEHEHUEM MAaTeMAaTHKU: U B cdepe
SKOHOMUKH, ¥ B OW3HECE, M B TEXHOJOTHYECKUX O00NacTsIX, U Jake B T'yMaHUTapHbIX chepax. Taxum
o0pazoM, Kpyr OOydYaromIuxcsi, JUisi KOTOPBIX MaTeMaThKa MOKET CTaTh 3HAYUMBIM TIPEIMETOM,
pacuupsiercs.

[IpakTrueckas TOJE3HOCTh MAaTeMaTHKA OOYyCIOBJIEHA TEM, YTO €€ MPEIMETOM SIBIISFOTCS
(dbyHIaMEHTANTBHBIE CTPYKTYPHI HAIIIETO MUPA: MPOCTPAHCTBEHHBIE (DOPMBI M KOJTMYECTBEHHBIC OTHOIIICHUS
OT MIPOCTEUIIINX, YCBAUBAEMBIX B HETTOCPEICTBEHHOM OTIBITE, JI0 IOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX IS
Pa3BUTHS HAYYHBIX W TPHUKIAAHBIX HIed. be3 KOHKPETHBIX MaTeMaTHYECKUX 3HAHUW 3aTPYIHEHO
MMOHUMAHHWE TIPUHIIMIIOB YCTPOWCTBA W WCIOJb30BAaHUS COBPEMEHHOW TEXHHUKH, BOCHPHITHE |
WHTEpIpPETAIsl  Pa3HOOOpa3HOW  CONMAIBHON, DKOHOMHYECKOHW, TOJUTHYECKOW  HH(POpPMAIUH,
Manod(pdeKkTuBHa MOBCEAHEBHAs NpPAaKTHUecKas JAeATelIbHOCTh. KakIoMy 4elnoBeKy B CBOEH >KU3HU
MIPUXOAUTCS BBIMOJIHSTH PACYETHl U COCTABIATH AITOPUTMBI, HAXOJUTh U IPUMEHATH (POPMYIIBI, BIAJETh
MPAKTUYECKUMH MpPHEMaMHU TE€OMETPUYECKUX HM3MEPEHHH U MOCTPOEHMH, YWUTaTh HWH(OPMALHIO,
MIPEJICTAaBICHHYI0 B BUJIE TaOJHI], IuarpaMM U TrpaduKoB, KUTh B YCIOBUAX HEONPEACIECHHOCTH U
MMOHUMATh BEPOSTHOCTHBIA XapaKTep CIydaliHBIX COOBITHIA.

OpnHOBpeMEHHO ¢ paciiupeHueM cdep MPUMEHEHUs MaTeMaTUKU B COBPEMEHHOM OOIEeCTBE Bce
0ojiee Ba)KHBIM CTAaHOBHUTCS MAaTEMaTHYECKHH CTUJIb MBILIUICHUS, MPOSBIAIOMIMNACA B OIPEICICHHBIX
YMCTBEHHBIX HaBbIKax. B mporecce m3yueHuss MaTeMaTHKU B apceHal MPUEMOB U METOJIOB MBILIICHUS
YeJI0BEKa €CTECTBEHHBIM 00pa30M BKJIIOYAIOTCS MHAYKIUS U JEAYKLHUsA, 0000IIeHne U KOHKPETU3alus,
aHaJlM3 M CHHTE3, KilaccuuKauus M CcHCTeMaTu3alus, adcTtparupoBaHue U aHajorusi. OOBEKTbI
MaTeMaTHYECKUX YMO3AKJIIOUEHUH, MpaBuiia UX KOHCTPYHPOBAHUS PACKPBIBAIOT MEXaHU3M JIOTUYECKHX
MIOCTPOCHUI, CHOCOOCTBYIOT BBIpaOOTKE YMeHHUS (OpPMyIUpoBaTh, OOOCHOBBIBATH U JIOKa3bIBATh
CYXJICHHUS, TEM CaMbIM Pa3BHBAIOT JOTMUECKOE MBIIITICHHE. Beayias poib mpuHaIeKUT MaTeMaTUKe U
B (DOPMUPOBAHUU AITOPUTMHYECKONW KOMIIOHEHTHI MBIILICHUS U BOCIHUTAHWU YMEHHMH JEHCTBOBAThH 1O
3aJJaHHBIM AJITOPUTMAaM, COBEPILIEHCTBOBATh M3BECTHBIE U KOHCTPYHPOBATh HOBHIE. B mpoliecce perieHus
3a/la4 — OCHOBOM yueOHOU JIeATENIbHOCTH Ha YPOKaX MaTeMAaTUKH — Pa3BUBAIOTCS TAaK)Ke TBOpUYECKas U
MIPUKJIaIHAS] CTOPOHBI MBIIILICHUSI.

OO0ydeHue MaTeMaTHKE AaeT BO3MOXKHOCTh Pa3BHBaTh Y O0yUYaIOUIUXCS TOUHYIO, PAMOHATBHYIO U
WHOOPMATUBHYIO pe4Yb, YMEHHE OTOMpaTh Hambojee TMOAXOMAAIINE S3bIKOBBIE, CHUMBOJIUYECKHE,
rpaduyeckue cpeacTBa Ul BRIPAKESHUSI CY)KICHUI U HATJIATHOTO UX MPECTaBICHUS.

Heob6xomuMbIM KOMIIOHEHTOM OOIIeH KyIbTYpbl B COBPEMEHHOM TOJKOBAaHUU SBISIETCS 00IIee
3HAKOMCTBO C METOJIaMU MO3HAHUSl JIEMCTBUTEIBHOCTH, NPEACTABICHHE O MpPeIMeTe M METOoJAax
MaTeMaTHKH, UX OTIUYUNA OT METOJOB APYTrUX €CTECTBEHHBIX M T'yMaHUTAPHBIX HAayK, 00 0COOEHHOCTSIX
MIPUMEHEHHSI MAaTEMATUKH JIJISl peIlIeHUs] HAyYHBIX U MIPUKJIAIHBIX 3a/1a4. TakuM 00pazom, MaTeMaTuyeckoe
oOpa3oBaHUe BHOCUT CBOM BKJIaJ B JOPMUPOBAHUE OOIICH KyIbTYphI UEITOBEKA.

N3ydeHne MaTeMaTHKU TaKKe CIIOCOOCTBYET SCTETHUYECKOMY BOCIIMTAHUIO YETIOBEKA, TOHUMAHUIO
KpacoThl M U3SIIECTBA MATEMATUYECKUX PACCYKJICHUN, BOCIIPUSTHIO T€OMETPUIECKUX (POPM, YCBOCHHUIO
UJIeu CUMMETPUHU.



KoppekunonHno-pa3BuBaromuii  nmoTeHuan ydyebHoro mnpeamera «MaremaTtnka» COCTOUT B
o0ecre4yeHn BO3MOXKHOCTEH JUISL MPEOJJIOJICHHS CIEAYIOUINX CIEHU(PHUECKUX TPYTHOCTEH CIENbIX U
cIab0BUIAIINX O0yHArOIIUXCS:

o (parMeHTapHOCTb MJIM UCKAKEHHOCTD MPEACTABICHUH O PealbHbIX 00bEKTaX U MPOoIleccax;

o OTCYTCTBHE HEOOXOAUMBIX CBEICHHH 00 OKpYXaroIeM MHpE;

o OTCYTCTBHE COLMAIBHOTO OIBITa M, KaK CIEJICTBHE, HEBO3MOXKHOCTh YCIIEITHOTO
(dbopMUpOBaHUSA psiia MOHATHIH, PEIICHUS CIOKETHBIX M IMMPAKTHKO-OPUEHTHPOBAHHBIX 33]1ay;

) TPYIHOCTH BOCHIpUATHUS rpadudeckoil nHGOPMAIMK U BBITIOIHEHUS JIOOBIX Tpa@UuecKuX
paboT, orpaHU4YeHHBIE BO3MOKHOCTH TIOCTPOCHHUIA;

o 3aMeJICHHBIN TeMIT paboThl BOOOIIE M HU3Kasi CKOPOCTh BBITIOJHEHUS MMCBMEHHBIX PadoT
B YaCTHOCTH;

. HU3Kas TEXHUKA YTCHHS.

[Ipeoonienne ykazaHHBIX TPYJHOCTEH JTOJDKHO OCYHIECTBIIATHCS HAa KaXJIOM YPOKE YYHUTEIEM B
MIPOLIECCE CMENHUATBbHO OPraHM30BaHHON KOPPEKIIMOHHON pabOTHI.

Henun u3yyenus yuedHoro npeamera «MaremaTtuka»

[IpuoputeTHbIME LENAMU 00yueHHs] MaTeMaTrke B 5—10 kinaccax sBISIOTCA:

° ¢bopMHpoBaHME  UEHTPAJIbHBIX  MaTeMaTHYECKUX  MOHATHH  (YMCIO,  BEJIUYUHA,
reoMeTpuueckas Gurypa, nepeMeHHasi, BEposITHOCTb, (PyHKIHsI), 00ECIEYNBAIONINX TPEEMCTBEHHOCTh U
MEPCIIEKTUBHOCTh MaTEMaTHUECKOT0 00pa3oBaHMs 00ydaroIuXcs;

° MOJIBEJICHNE OOYJaIOMIMXCs Ha JOCTYITHOM JUISi HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3U
MaTeMAaTUKH M OKPYXKAIOIIETO MUPa, TOHMMaHUEe MAaTEeMaTHKU KaK YacTH OOIIel KyIbTyphl YeIOBEUECTBA,
° pa3BUTHE  UHTEJUIEKTYalbHBIX W TBOPYECKMX  CIIOCOOHOCTEH  0oOydaromuxcs,

M03HABATEIbHON AaKTHUBHOCTH, HCCJIEIOBATEbCKUX YMEHHM, KPUTHYHOCTH MBIIUICHUS, HHTEpeca K
M3Y4YEHUIO MAaTEMaTUKH;

° (dhopmupoBanre QPyHKIMOHATBHON MaTeMaTHYecKOW IPaMOTHOCTH: YMEHHS Paclio3HaBaTh
MPOSIBIICHUS MaTEeMaTHYECKUX TOHSTUN, OOBEKTOB M 3aKOHOMEpPHOCTEH B pealbHBIX >KU3HEHHBIX
CUTyallMsiX W TPU U3YYEHUU JPYruxX Yy4eOHBIX MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U
3aKOHOMEpHOCTEH, GOopMynHpoBaTh MX Ha SI3bIKE MAaTEeMAaTUKH M CO3[aBaTh MAaTeMAaTUYECKUE MOJIEINH,
MPUMEHSITh OCBOCHHBIM MaTeMaTHYeCKUW ammapar Jis pelIeHUs MPaKTUKO-OPUEHTHUPOBAHHBIX 3ajad,
UHTEPIPETUPOBATH U OLIEHUBATH MMOTYYCHHbIE PE3yJIbTATHI.

Koppekunonnsie 3aiauun:

° PazButHe ocs3aTeNBHOTO, OCA3ATEIBHO-3PUTENHHOTO (Y CIEIMBIX C OCTATOYHBIM 3PECHUEM ) U
CIIyXOBOT'O BOCIIPHUSITHS.

° Pa3BuTHe npou3BOJILHOTO BHUMAHHUS.

° Pa3BuTre U KOppeKUs MaMATH.

° Pa3BuTHe U KOppEKIKs JOTHYECKOTO MBIILICHHUS, OCHOBHBIX MBICIUTEIbHBIX ONEpPAIIHil.

° [Ipeoionenne UHEPTHOCTH TICUXUYECKUX MPOLIECCOB.

° Pa3BuTre 1uanorn4eckoi ¥ MOHOJIOTMYECKON peyH.

° [Ipeononenue Bepdbann3ma.

° @opMupoBaHHE HABBIKOB OCSI3aTENBHOTO, OCSA3aTEIbHO-3PUTENBHOTO (Y CIEMNBbIX C
OCTAaTOYHBIM 3PEHHUEM) U CIIYXOBOTO aHAIM3A.

° OOydeHue mpaBUJIaM 3allMCU MaTeMaTUYecKiX GOpMYIl U CHEIMATBLHBIX 3HAKOB pelbeHO-
TOYe4YHOU cucteMsl JI. bpaiiis.

° OOydenue mnpuemaMm mpeoOpa3oBaHUS MaTEeMAaTUYECKHX BBIpaKEHUH Ha OpailneBckoi
MEXaHMYECKOM TeYaTHOM MaIlliHKE.

° Pa3BuTHe HaBBIKOB OCS3aTENBHOTO  OOCIENOBaHUS U BOCHPUATHS  pelTbePHBIX
M300paxKeHMil, FEOMETPUUECKUX YepTekel, rpadukoB GYHKIHUHA U Jp.

° DOopMUPOBAHUE YMEHUS BBINIOJHATH T€OMETPUUYECKUE MOCTPOCHUS U YEPTEKHU, CTPOUTH
rpaduky QyHKINUNA HA KOOPAMHATHOH MIOCKOCTH C MIOMOIIBIO CIICIUATBHBIX YEPTEKHBIX HHCTPYMEHTOB.

° CoBepIIIeHCTBOBAHUE CIICIIUATIBHBIX MPUEMOB OOCIIEIOBAHMS U MU300PKEHUS U3ydaeMbIX
0OBEKTOB.



o dopmupoBaHuE, YTOUYHEHHE WM KOPPEKLMs IPEACTABICHUN O MpeaMETax M Ipoleccax
OKpYXKarollen JEHCTBUTEILHOCTH.

o @opMUpOBaHUE U COBEPILIEHCTBOBAHUE YMEHHUS paclO3HaBaTb CXOJHbIE IPEAMETHI,
HaXOJUTh CXOJHbIE WU OTJIMUUTEIbHBbIE IPU3HAKU NPEIMETOB U SIBICHMUH, HUCIOJb3Ysl COXpPaHHBIE
aHaJIN3aTOPBI.

o ®opMupOBaHUE U COBEPILIEHCTBOBAHNE YMEHUS HAXOIUTh IPUUUHHO -CJIEICTBEHHbBIE CBSI3H,
BBIJEIIATH TJIaBHOE, 0000111aTh, /1€1aTh BHIBOJIBI.

o CoBepI11eHCTBOBaHUE HABBIKOB BEpOaIbHOM KOMMYHUKALIUH.

° CoBepl1eHCTBOBAaHUE YMEHMSI IPUMEHSATh HEBEpOaIbHbIE CIIOCOOBI OOIIEHMUS.

. PasButHe n KOppeKuus MEJIKO MOTOPUKH.

o CoBepIIeHCTBOBAHUE YMEHMSI OPUEHTUPOBATHCSI B MUKPOIIPOCTPAHCTBE.

. dopMHpOBaHHUE PpAlMOHATBHOTO TMOAXOAA K PEUIEHUI0 Y4YeOHBIX, OBITOBBIX U

HpO(l)CCCI/IOHaJ'IBHI)IX 3aaa4, pa3BUTHUC aHAJIUTUKO-TIPOTHOCTUYCCKHUX YMCHI/II\/JI 1 HAaBBIKOB.

Anrebpa sBIS€TCS OJHUM U3 ONOPHBIX KYpCOB OCHOBHOM IIKOJIBI: OHa OOECIEUMBAET U3Yy4YEHUE
JOPYTUX JUCHUIUINH, KaK €CTECTBEHHO-HAayYHOTO0, TaK U TYMaHUTApHOTO LIUKJIOB, €€ OCBOEHUE HE00X0IUMO
JUId TIPOJIOJDKEHUS OOpa3oBaHMsI M B IMOBCEAHEBHOW »U3HU. Pa3zButue y oOydaromuxcs Hay4YHBIX
MIPEJICTAaBICHUM O TMPOMCXOXKICHUM M CYHUIHOCTU anreOpanyeckux adcTpakiuil, crnocode OoTpaskeHus
MAaTeMaTHYeCKOW HAyKOW SIBJICHHH W TPOIECCOB B MPHUPOJE M OOIIECTBE, POJH MaTEeMaTHYECKOTO
MOJENUPOBAaHUS B HAyYHOM IMO3HAHUM W B IIPAKTUKE CHOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO
MHPOBO33PCHUA W Ka4Y€CTB MBIIIJICHH, HGO6XO}II/IMBIX IJid agantangn B COBPEMEHHOM I_[I/I(fprBOM
obmectBe. M3ydueHune anreOpbl €CTECTBEHHBIM 0Opa3oM oOecreymMBaeT pa3BUTHE yYMEHHs HAOJI0aTh,
CpaBHHBATL, HaxXoauThb 3aKOHOMEPHOCTH, Tpe6yeT KPUTHYHOCTHU MBIIIJICHHU S, CHOCOOHOCTH
apryMEeHTHPOBAHHO 0OOCHOBBIBATH CBOM JIEHCTBHS M BBIBOJIbI, POPMYIHPOBATh yTBEepKAeHUA. OcBOeHUE
Kypca anreOpsl oOecreunBaeT pa3BUTHE JIOTMUECKOTO MBIIUICHUS OO0YYaloIIUXCs: OHU HCIOJB3YIOT
NeyKTUBHbIE U HWHIYKTUBHBIE pacCyXIeHHUs, 0000IleHne U KOHKpPETU3allMio, a0CTparupoBaHUE H
anHasiornto. O0ydeHue anrebpe MpeanonaraeT 3HaYUTENbHbIII 00bEM CaMOCTOATEIbHOU NEATEIbHOCTH
oOyuaronuxcs, IO3TOMY CaMOCTOSTEIbHOE pelIeHHe 3a7ad €CTeCTBEHHbIM 00pa3oM  SIBISETCS
peanuzanuen 1esTeIbHOCTHOTO IPUHLIKIIA O0ydeHUSI.

B crpyktype mporpammel y4eOHOTO Kypca «AnreOpa» OCHOBHOW IIKOJBI OCHOBHOE MECTO
3aHMMAIOT COJAEpKATEeIbHO METOAWYEeCKHe JHHUU: «Uucia W BBIUKCICHUA»; «AJredpanyeckue
BBIpOKEHUS»; «YpaBHeHHs W HepaBeHCTBay; «DyHkuum». Kaxkmas wu3 3THX cojepxaTeabHO-
METOAUYECKUX JIMHUI Pa3BUBAETCS Ha MPOTSHKEHUU YEThIPEX JIET U3YUEHHUS Kypca, €CTeCTBEHHBIM 00pa3oM
MeperieTasich U B3aUMOJICHCTBYs C JAPYTUMHU €ro JMHUAMU. B Xoze u3ydeHus Kypca oOydarouiumcs
MIPUXOJAUTCS JIOTUYECKH PACCYXAATh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN A3bIK. B CBsI3U ¢ 3 TUM
1enecoo0pa3Ho BKIIIOYUTH B MPOrPaMMy HEKOTOpPbIE OCHOBBI JIOTHMKH, IMPOHU3BIBAIOLINE BCE OCHOBHBIC
paszenbl MaTeMaTHUYecKoro oO0pa3oBaHMS U CHOCOOCTBYIOIIME OBJAACHUIO OOYYarOIIUMHCS OCHOB
YHHUBEPCATHHOTO MAaTEMaTUYECKOTO sI3bIKa. TakuM 00pa3oM, MOXKHO YTBEPKAATh, YTO COACPKATEIBLHOUN U
CTPYKTYPHOU 0COOEHHOCTBIO Kypca « Anredpay sIBJIseTCs] €r0 MHTErPUPOBAHHBIN XapakTep.

Copepxanne JuHUU «Yucla W BBIYUCICHUSY CIYKUT OCHOBOM sl JAJbHEUIIEro M3y4eHHs
MaTeMaTHKH, CHOCOOCTBYET pa3BUTHIO Yy OOydaroluxcs JIOTMYECKOTO MBINIICHUS, (OPMUPOBAHUIO
YMEHHUS TI0JIb30BaThCS AITOPUTMAMU, A TAKXKE MPUOOPETECHHUIO MPAKTUYECKUX HAaBBIKOB, HEOOXOIUMBIX IS
MOBCEIHEBHOM KM3HU. Pa3BUTHE MOHATHS O YHMCIE B OCHOBHOM IIKOJIE CBA3aHO C PallMOHAIBLHBIMU U
UppalMOHALHBIMH YUCJIaMU, (JOPMUPOBAHUEM TPEJCTABICHUN O JAEHCTBUTEIHHOM YHCIIE. 3aBEpIlICHUE
OCBOEHMS YHMCIIOBOM JIMHUM OTHECEHO K CTaplleMy 3BeHy 00111ero o0pa3oBaHusl.

Cogepxanue IByX anreOpandeckux JUHUN — «Anredpandeckie BBIPAKCHHS» U «YPaBHEHUS H
HEPaBEHCTBA» CHOCOOCTBYeT (OPMUPOBAHHIO y OOYYAIOIIMXCS MaTeMaTUYecKoro  ammapara,
HEO0OXOIUMOTO /ISl PElIeHUs 3aa4 MaTeMaTHUKU, CMEXHBIX MPEAMETOB U MPAKTUKO-OPUECHTHPOBAHHBIX
3ama4. B OCHOBHOH mIKoNie y4eOHBIH MaTepuan TPYNIUPYETCsl BOKPYT PaIMOHATBHBIX BBIPAKEHUU.
Anrebpa 1eMOHCTpUPYET 3HAUEHHWE MAaTEMAaTUKU KaK sI3bIKa JUTsl TOCTPOCHUS MAaTEeMAaTUYECKUX MOJIEIEH,
OTHMCaHMSI MTPOLIECCOB U SBJICHUI peajbHOro Mupa. B 3aaun o0ydenus anredpe BXOAAT TaKXkKe anbHeilee
pa3BUTHE AJITOPUTMUYECKOTO MBIIIJICHNUSA, HEOOXOJMMOT0, B YaCTHOCTH, Ui OCBOGHMSA Kypca
nH()OPMATUKH, W OBJIAJICHHE HAaBBIKAMU JIEAYKTHUBHBIX paccyxaeHuil. IIpeoOpazoBaHne CUMBOIBHBIX
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(hopM BHOCHT CBOY crienin(puuecKuii BKIa B pa3BUTHE BOOOPAKEHUS, CIIOCOOHOCTEH K MAaTEMAaTHYECKOMY
TBOPUYECTBY.

Cognepxanrie (QyHKIIMOHAIBHO-TpAUIECKONW JHMHUM HAIEICHO Ha IOJy4eHHE OO0ydJaroluMUCs
3HAHMA O QYHKIHUSAX KaK BaKHEHWINEH MaTreMaTHYeCKOW MOJENW Il ONMUCAHHWS W HCCICIOBAHUS
pa3HO0Opa3HBIX MPOIIECCOB U SIBIICHU B IPUpPOIE U ob1iecTBe. M3ydeHne 3Toro MaTepuaia crocoocTByeT
pa3BUTHIO y OOy4yaroUIMXxcs YMEHUs UCIOJb30BaTh pa3jIMYHbIE BbIPA3UTEIbHBIE CPEICTBA S3bIKA
MaTeMaTUKd — CIIOBECHBIE, CHMBOJIMYECKHE, TpauuecKkue, BHOCHT BKJIaA B (OPMHpPOBAHUE
MIPEJICTaBICHUM O POJIM MATEMATUKHU B Pa3BUTUH LIMBWIN3ALMU U KYJIbTYpPBI.

Crnenys npencraBiieHHON paboyeil mporpaMMe, HaurHas ¢ CEIbMOI0 Kjlacca Ha ypoKax reoMeTpuun
00yJaromuiicst yYuTCsS MPOBOIUTH J0KA3aTEIbHBIC PACCYKICHUS, CTPOUTH JIOTUYECKHE YMO3AKITIOUCHHS,
JI0Ka3bIBaTh UCTUHHBIE YTBEPKIACHUS U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IPOBOAUTH PACCYKICHUS «OT
MIPOTUBHOT0», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYIIHPOBATH 0OpaTHBIE yTBEpKAeHHs. O0ydaromui,
OBJIAJIEBIINI HCKYCCTBOM pacCy/1aTh, OyAET MPUMEHSTH €0 U B OKPY)KAOIIEH KU3HU.

Lenbto U3ydyeHHs] TEOMETPUHU SIBIISIETCA MCMOJb30BaHHE €€ KaK MHCTPYMEHTA IPU PEUIEHUH Kak
MaTeMaTHYECKUX, TaK M MPAKTUYECKUX 3a/1ad, BCTPEUAIOIINXCS B peaabHOU *U3HU. OKOHUYMBIIUN KypC
reOMETPHH, 00YyJaroIUics JOJKEH ObITh B COCTOSSHUM ONPEIEIUTh F€OMETPUUECKyto (Urypy, onucarb
CJIOBAMH JIAHHBIN YepTeX UM PUCYHOK, HAMTHU TJIOIIA (b 3€MEIBHOTO y4acTKa, pacCuuTaTh HEOOXOAUMYHO
JUIMHY ONTOBOJIOKOHHOTO Kabens wuiuM Tpedyemble pa3Mepbl Tapaxa s aBTOMOOWISA. IToMy
COOTBETCTBYET BTOPAsi, BEIUUCIUTEIbHAS JIMHUS B U3yUYEHUU T€OMETPUH B IIKOJIE.

Yuurento pekoMeHAyeTcs MoA0MpaTh 3a/lad MPAKTUYECKOTO XapakTepa Uil paccMaTpUBaeMbIX
TE€M, YYUTh JIeTell CTPOUTh MaTeMaTHYeCKUE MOJENU pealbHbIX >KMU3HEHHBIX CHUTYallHil, MPOBOIUTH
BBIYMCIICHUS U OLIEHUBATh aJIeKBaTHOCTH MOJIydEHHOTO pe3ynbTara. KpaiiHe BaXXHO MOJYEpKUBATH CBS3H
TE€OMETPHH C APYTUMU IIpeIMeTaMi, MOTUBUPOBATH MCIOIb30BaTh ONPEAEIECHUS TEOMETPUUECKUX QUTYp
U TOHATHUH, JAEMOHCTPUPOBATH MPUMEHEHHE MOJYYEHHbIX YMEHHH B (pU3MKe M TEXHHKE. DTH CBS3U
HauboJee spKo BUIHBI B TeMax «BekTopel», « Tpuronomerpuyeckie cooTHOLEHU», «MeTo1 KOOpAUHAT
u «Teopema [Tudaropar.

B coBpemenHoM mudpPOBOM MHpPE BEPOSATHOCTh M CTAaTUCTHKA MPUOOPETAIOT BCE OOJIBIIYIO
3HAYUMOCTb, KaK C TOYKHM 3pPEHHsS] NPAKTHUUECKUX NPUJIOKEHHUI, TaK U UX poJd B OOpa30BaHUH,
HE0OX0IMMOM KakJIoMy 4enoBeky. Bo3pacraeT uncio npodeccuit, mpu oBlaJleHUH KOTOPBIMHU TpedyeTcs
xopoiasi 0a3oBasi MOATOTOBKA B O0JAaCTH BEPOSTHOCTU M CTAaTHUCTHKH, Takas MOJTOTOBKA BaKHA JUIA
MIPOJIOJKEHHSI 00pa30BaHus U ISl YCEIIHON podecCuOHaIbHONU Kaphephl.

Kaxxap1ii yenoBek MOCTOSTHHO MPUHUMAET PELICHUs] HA OCHOBE UMEIOIUXCS Y HEro JaHHBIX. A JJis
000CHOBAHHOTO MPUHSATHUS PELICHUS B YCIOBUSAX HEJOCTAaTKa WM M30bITKa HH(QOPMALIUU HEOOXOAUMO B
TOM YHCJIE XOPOIIO CPOPMUPOBAHHOE BEPOSITHOCTHOE M CTATUCTUYECKOE MBIIIUICHHUE.

NMenno mo3ToMy OCTpO BCTala HEOOXOAMMOCTh CPOpPMHUpPOBATH Yy  OOyYaromMXcs
(G YHKIIMOHATIBHYIO TPAMOTHOCTb, BKJIIOYAIOIIYIO B €051 B KAU€CTBE HEOTHEMIIEMOM COCTaBIISAIOIIEH YMEHNE
BOCIIPUHUMATh M KPUTUYECKU aHAIM3UPOBAaTh WH(MOPMAIIMIO, MPEACTABICHHYIO B PAa3IMYHBIX (Popmax,
MOHUMATh BEPOSATHOCTHBIN XapaKTep MHOTHX pEAJbHBIX MPOIECCOB U 3aBUCUMOCTEH, MPOU3BOJIUTH
MPOCTEHIIINE BEPOATHOCTHBIE pacueThl. 3HAKOMCTBO C OCHOBHBIMHM MpPHHIMIIAMU cOOpa, aHamm3a |
MIPEJICTaBJICHUSI TAHHBIX U3 PA3IMYHBIX cep KU3HU 0OIIeCTBA U rOCyIapCcTBa MPUOOIIAET 00yJarOIIUXCs
K OOIIEeCTBEHHBIM HUHTepecaM. M3yueHue OCHOB KOMOWHATOPUKH pa3BHBACT HABBIKM OpTaHU3allUU
nepebopa M MoJIcUeTa Yncia BapHaHTOB, B TOM YKCIIE, B MPUKIAAHBIX 3aJa4aX. 3HAKOMCTBO C OCHOBAMH
Teopuu rpadoB CO3/7aeT MaTeMaTUdecKui (QyHIaMeHT Juii (OPMHPOBAHUS KOMIIETEHLUH B 0OnacTH
MHGOPMATUKU U IUPPOBBIX TeXHOJOTUH. [ToMHUMO 3TOro, MpM HM3y4E€HUM CTATUCTUKH U BEPOSTHOCTH
oOoramaroTcsi MpeaCTaBIeHUs OOYyYalomUXCs O COBPEMEHHOW KapTMHE MHpa M METoJaX ero
uccleloBaHus, (GopMupyercs NOHMMaHHE POJIM CTATUCTHKM KaK HCTOYHUKA COLMAIbHO 3HAYMMOM
MHGOpMAIIUY U 3aKJIaAbIBAIOTCS. OCHOBBI BEPOSTHOCTHOTO MBIIIJICHHUS.

B cooTBeTcTBUM ¢ TaHHBIMH LEISAMHU B CTPYKTYpe Mporpammbl yueOHOro Kypca «BeposTHOCTh u
CTaTHUCTUKA» OCHOBHOW IIKOJIBI BBIJEIECHBI CIEAYIOLIUE COJAEPKATEIBHO METOAUUYECKUE JIMHUU:
«[IpeacraBneHue NaHHBIX U ONMHCATENbHASI CTATUCTHKAY; «BEpPOATHOCTHY; « INEMEHTH KOMOUHATOPUKIY;
«BBenenue B Teoputo rpadony.



Conepsxxanne nuuuu «lIpeacraBieHune 1aHHBIX U O CATEIbHAS CTATUCTUKA» CIY>KUT OCHOBOM JIst
(dbopMHUpOBaHMSI HABBIKOB padOThI C WHPOpPMAIUEH: OT UYTEHUS W HWHTEpIpeTanud HHPOpPMALNH,
MIPEJICTaBICHHON B TaONHIIaX, HAa JUarpaMmax u rpadukax g0 coopa, mpeicTaBICHHS U aHAIM3a JAHHBIX C
WCIIOJIb30BAHUEM CTATUCTUYECKUX XapaKTePUCTUK CPEIHUX W paccenBaHusa. PaboTas ¢ JaHHBIMH,
oOydaroniuecs: y4arcs CUMTHIBATh W HWHTEPIPETUPOBATH JAaHHBIC, BBIJIBUTaTh, ApPTyMEHTUPOBATH U
KPUTUKOBAThH MPOCTEUIITNE THIIOTE3bI, Pa3MBIIUISITh HaJ (HPAaKTOpaMH, BBI3BIBAOIIUMU H3MEHYHUBOCTH, U
OLICHUBATh X BIIUSIHUE HA PACCMATPUBAEMbIE BETUYMHBI U IIPOLIECCHI.

NHTYUTUBHOE MPEACTABICHUE O CIYyYalHOW M3MEHUYHMBOCTH, MCCIIEAOBAHUE 3aKOHOMEPHOCTEW U
TEHJACHUMA CTAaHOBUTCS MOTUBHPYIOLIECH OCHOBOW JUIsi HM3Y4EHHUS TEOPHUM BEPOSTHOCTEW. bosbiioe
3HAYEHHUE 3/IECh UMEIOT MPAKTUYECKHUE 3aJaHUs1, B YACTHOCTH OIIBITHI C KJIACCUYECKUMH BEPOSTHOCTHBIMU
MOJIEJISIMHU.

[TonsaTHE BEPOATHOCTH BBOJUTCS KaK Mepa MPaBAONoAo0us ciydailHoro coowrtus. [lpu nzyuenun
Kypca 00yJaromifecs: 3HaKOMATCS C MPOCTEHIIMMH METOJIaMH BBIYUCIICHHUSI BEPOSITHOCTEH B CIIyH4ailHBIX
SKCIEPUMEHTaX C pPaBHOBO3MOXHBIMH JJIEMEHTAPHBIMH HMCXOJIAMH, BEPOATHOCTHBIMU 3aKOHAMH,
TTO3BOJIIOIIMMHE CTaBUTh U PEIIaTh 00JIee CI0KHBIE 3a/1a4i. B Kypc BXOAAT HavaabHBIE MPEICTABICHUS O
CIy4alHbIX BEJIMYMHAX U UX YHUCIOBBIX XapAKTEPUCTHKAX.

Taxxke B paMkax 3TOro Kypca OCYILECTBISETCS 3HAKOMCTBO OOyYarOIIMXCS ¢ MHOXKECTBAMHU U
OCHOBHBIMH OTEpPAIUAMH HaJ MHOKECTBAMH, PACCMATPUBAKOTCS MPUMEPHI MPUMEHEHUS MJIs PELICHUS
3a/1a4, a TAaK)KEe UCIOJIb30BAHUS B IPYTHX MAaTEMAaTHUYECKUX Kypcax M YICOHBIX TpeIMeTax.

Mecto yueoHOro npeamera «MaremaTuka» B yueOHOM IJIaHe

VYueOHplii npeamer «MaremaTHKa» SBISETCS 00s3aTeNIbHBIM IPEJIMETOM Ha JaHHOM YpPOBHE
oOpazoBaHwUsI.

B 5—10 xmaccax (Bapuant 2 AOOII OOQO) yueOHbI npenMer «MaTemaTukay TpagulliOHHO
M3y4yaeTcsl B paMKax CIEAYIOIMUX y4eOHBIX KypcoB: B 5-6 kiaccax — Kypca «Maremarukay», B 7—10
KJ1accax — KypcoB «Auredpay (BKIII0Yasi 3JIEMEHTBI CTATUCTUKU U TEOPUH BEPOATHOCTEN) U «I'eomMeTpusi».
Hacrosmei mporpaMmoii BBOJAUTCSI CAaMOCTOSATEIbHBIN Y4eOHbBIN Kypc «BeposATHOCTD U CTaTUCTUKAY.

Mecto yueOHOro kypca «MareMaTuka» B y4eOHOM IJIaHe.

CornactHo yuebHOMY 11aHy (BapuanT 2 AOOIT OOO) B 5-6 kimaccax n3ydaeTcsi UHTETPHUPOBAHHBIN
npenMer «MaremaTuka», KOTOPBIA BKJIIOYAaeT apupMEeTHUECKUi MaTeprall U HarjisigHyl0 TeoOMeTpuIo, a
TaKKe MPOIeAeBTHUECKUE CBEACHUS U3 alNreOphl, 3JIEMEHTHI JIOTUKH U Hayala OMUCATeNbHOW CTaTUCTUKH.
Hacrosmei mporpamMmoii mpenycMaTpuBaeTcs BblIeJIeHHE B yueOHOM IUIaHE Ha U3yYeHHE MaTeMaTUKU B
5-6 Kimaccax 5 y4eOHBIX 4YacOB B HEJIEIIO B TEYCHHE KaXKJOTO roJia 00ydeHHsI.

Mecto yueOHOro Kypca «Ajredopa» B yueOHOM IJIaHe.

CornacHo yuebHOMY many (Bapuant 2 AOOIT OOO) B 7-10 kmaccax u3ydaercs y4eOHBIH Kypc
«AnreOpay», KOTOPBIN BKJIIOUAET CIEAYIONINEe OCHOBHBIE pa3/ielibl coepkanus: «Uucna u BEIUUCICHUSY,
«AnreOpanyeckue BhIPAKECHU», «YpaBHEHUS U HEpaBEHCTBa», «DyHKIMN». Y4ueOHbIH maaH (BapuaHT 2
AOOIT O0OO0) na uzyuenue anredpsl B 7 KJlacce OTBOJAUT HE MeHee 3 y4eOHbIX 4acoB B Hefento, B §, 9, 10
KJlaccax He MeHee 2 y4eOHBIX YacOB B T€UEHHUE KaXKJIOTO ToJa 00ydeHus, BCEro 3a YeThIpe roja oOyueHus
He MeHee 306 yueOHbIx uacoB. I[lpu peanusanum Bapuanta 2 AOOII OOO oOpazoBaTenbHBIM
opraHuzanusaM pekomenayercsa B §8-10 kiiaccax yBeIMYUTh KOJUYECTBO YACOB, OTBOJUMBIX HAa U3YyUEHHUE
yuebHOro Kypca «Anrebpay 10 TpexX 4acoB B HEAENIO 3a CUET YacoB YacTH, (popMUpyeMoil ydaCTHUKaAMU
00pa3oBaTeNbHBIX OTHOIICHUH y4eOHOTO TUTaHa.

Mecto yueoHOro kypca «I'eomerpusi» B y4eOHOM IJIaHe.

CornacHo yueObHoMy miany (Bapuant 2 AOOIT OOO) B 7-10 knaccax usydaercsi yaeOHBIN Kypc
«["eomeTpus», KOTOpBIM BKIIIOYAeT CIEAYIOUIME OCHOBHBIE pasnenbl cojaepkanus: «['eomerpuueckue
¢burypsl u ux cBoicTBay, «M3MepeHne reoMeTpuYecKiX BEIHUNHY, a Takke «JlekapToBbI KOOPIWHATHI HA
IockocTuy, «Bektops», «JIBumxkeHus mnockoctu» U «lIpeoOpazoBanus momoOus». YdeOHBIM TuiaH
(Bapumant 2 AOOII OOO) Ha uzyuenue reomerpuu B 7-10 kiraccax OTBOJIUT HE MeHee 2 y4eOHBIX 4acoB B
HEJIENI0, BCETro 3a UeThIpe rofa o0yyeHus He MeHee 272 yueOHBIX YacoB.

Mecto yueOHOro kypca «BepoiTHOCTb H CTATUCTHKA» B Y4eOHOM ILIaHE.



B ocHOBHOM 1IKOJIE M3ydaercs Kype «BeposATHOCTh M CTaTUCTUKA», B KOTOPBIM BXOJAT pa3/eibl:
«[IpeacraBneHue naHHBIX U ONKCATENbHASI CTATUCTHKAY; «BepOATHOCTBY; «DIEMEHThI KOMOUHATOPUKIY;
«BBegenne B Teoputo rpado». Cormacuo yueOHOMy Tutany (Bapuant 2 AOOIT OOO) Ha usydeHue
JTAHHOTO Kypca oTBoAUTCS 1 ydaeOHbIit uac B Henemto B 8—10 kiaccax, Bcero 102 y4eOHBIX yaca.

OcoOenHocTn pacmnpeaeseHusi y4eOHOro Marepuaja 1o rogaM oOydeHus. Y4eOHbI Kypc
«MaremaTuka.

Pacnipenenenne nporpaMMmuoro marepuaia yuedHoro kypca «Marematuka» B AOOIT OO0 mexny
nByMst rogamu o0yuenus coorserctyer IIOOIT OOO.

OcobenHocTH pacmpejeseHusi y4eOHOro Marepuajia 1mo rogaM oOydyeHus. Y4eOHbI Kypc
«Adareopay.

[Iporpammuslii MaTepuan yuebHoro kypca «Anredpa» B8 AOOIT OOO (BapuaHT 2) pacupeaensercs
Ha 4 roma: 7, 8, 9, 10 wmaccel. Ilepepacnpenenenue cojiepkanus ydeOHOTO Kypca OOYCIOBIEHO
MOTPEOHOCTHIO B JIOTIOJHUTEILHOM BPEMEHH, HEOOXOIMMOM JUIsl U3YYEHUsI MaTepuala, BbI3bIBAIOIIETO Y
CJIETIbIX 00y4aroUIuXxcsi 0coOble 3aTPYAHEHHUS, a TakKe JJI Pa3BUTHS Y HUX KOMIIEHCATOPHBIX CIIOCOOOB
NEHUCTBUM U JaTbHENIIEro 0Oy4YeHHs MX UCIIOIh30BaHUIO.

1. 7 knacc: uzyuenue marepuana 7 kinacca [IOOIT OOO, u3 kotoporo rinaBa «CUCTEMBI JIMHEWHBIX
ypaBHEHHUI» NepeHOCUTCA B § KJlacc.

2. 8 KJjacc: M3ydeHHe NMepeHeceHHOW M3 7 knacca riaBbl «CHCTEMbl JTMHEHHBIX YPABHEHHUIN» W
marepuana 8 kiacca [IOOII OOO, u3 kotoporo rinaBel «KBampaTHele ypaBHeHHs», «HepaBeHCTBay,
«CreneHb ¢ 1eNbIM MoKa3aTeleM» rnepeHocarcs B 9 kiacc.

3. 9 kacc: u3y4eHue nepeHeceHHbIX u3 § kinacca riaB «KBajgpaTHbeie ypaBHeHH », «HepaBeHCTBaY,
«Crenens ¢ 1enbM okasaresnem» U marepuana 9 kimacca ITOOIT OOQO, n3 koToporo riassl «KBagpaTHbIi
TpexwieH. KBaapatnunas QyHkmusy, «YpaBHEHUS W HEPABEHCTBA C OJTHON MEPEMEHHOM», «YpaBHEHUS U
HEPaBEHCTBA C JIByMsI IIEpEMEHHBIMIY, «ApuMeTHyecKasi U TeOMeTpUUEcKas MPOrpecCun» MepeHOCUTCS
B 10 kxnacc.

4. 10 xmacc: mpomospkeHne u3ydeHus wmatepuana 9 kimacca I[IOOIT OOO; o6oOmeHue u
CUCTeMAaTH3allMsl 3HAaHUH 10 KypCy aJireOpbl OCHOBHOM IIKOJIBI.

Oco0eHHOCTH pacnpeae/ieHUsl Y4e0OHOIr0 MaTepHasa Mo roaamMm o0y4deHusi. Y4eOHbIA Kypc
«["eomeTpus».

[Iporpammubiii  maTepuan ydeOHoro kypca «leomerpusi» B AOOII OOO (Bapuant 2)
pacnipenensiercs Ha 4 roma: 7, 8, 9, 10 xmaccel. Ilepepacnpenenenue conepkaHus y4eOHOTo Kypca
00yCIIOBJIEHO MOTPEOHOCTHIO B JIOTIOJIHUTEIFHOM BPEMEHH, HEOOXOJMMOM JUIl M3y4eHHsl Marepuana,
BBI3BIBAIOLIETO Y CIENbIX OOydYaromMXcsi OCOObI€ 3aTPyAHEHHUs, a TakkKe [UIsl pPa3BUTUS Yy HHUX
KOMIIEHCATOPHBIX CIIOCOOOB IEHCTBUM U aibHeHIero o0y4yeHus X UCIOJIb30BaHUIO.

1. 7 xmacc: okoH4uaHue TeMbl «COOTHOIICHHS] MEXIY CTOPOHAMH U YIJIAMU TPEYrOJIbHUKA»
(monrema «llocTpoeHue TpeyroibHHUKA 10 TPEM AJIEMEHTaM») IEPEHOCHUTCS B § Kiacc.

2. 8 kmacc: okoHuaHue tembl «l[logoGHble TpeyronbHHKUY (roaremMa «COOTHOLIECHHS MEXITY
CTOPOHAMH U YTJIaMU MPSIMOYTOJIBHOTO TPEYroJIbHUKA» ) MIEPEHOCUTCS B 9 Kitacc.

3. 9 kmacc: tema «COOTHOILIEHUS MEXIy CTOPOHAMH W YIJaMu TpeyrojbHuka. CkaiaspHoe
MIPOU3BEICHE BEKTOPOB)» mepeHocutcs B 10 kiacc.

4. 10 xnacc: npoaospkeHue uzydenue marepuana 9 knacca IIOOIT OOO.

Oco0eHHOCTH pacnpeesieHHss y4eOHOro Marepuana. Y4eOHbIH Kypc «BeposiTHOCTL H
CTATHCTHKA.

Pacmipenenenne mporpaMMHOrO Marepuana yd4eOHOTO Kypca «BeposTHOCTP M CTAaTHUCTHKA» B
AOOIT OOO cootserctByet ITOOIT OO0, HO U3yueHue Kypca HaUMHAETCS HE ¢ 7, a ¢ 8 Kiacca.

INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA  YYEBHOI'O [MPEIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JInuyHOCTHBIE pe3yabTaThl

JIMyHOCTHBIE ~ pE3yNbTaThl OCBOEHHUS MporpaMMbl ydeOHOro mpeaMera «MaTeMaTHKa»
XapaKTepU3yTCs CIETYIOMUM 00pa3oM.



llampuomuueckoe éocnumanue: NPOSBIEHUE NHTEPECA K MPOLJIOMY U HACTOSIIEMY POCCUNCKOMN
MAaTEMAaTUK{, LEHHOCTHOE OTHOLICHUE K JOCTHKECHUSM POCCHMCKUX MATEMAaTUKOB M POCCUICKOMN
MaTeMaTUYECKOH LIKOJIBI, K HCIIOJIb30BAaHHIO STHX TOCTHKEHUH B IPYTUX HAyKax U MPHUKIAJAHBIX cepax.

I'pasicoanckoe u 0yxo6Ho-HpascmeenHoe ocnumanue; TOTOBHOCTD K BBITIOJHEHUIO 00s3aHHOCTEH
rpakJJaHMHA U PeaJM3alyy ero IpaB, MPEICTaBICHUE O MAaTeMAaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, ABJICHHUH, TPOIIETyp TPasKJAHCKOTO 0011ecTBa (BEIOOPHI, OTIPOCHI | TIP. ); TOTOBHOCTh
K OOCYXJIEHHUIO 3TUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTHYECKHM NMPUMEHEHHWEM JIOCTH)KCHUN HayKH,
OCO3HAHHE BKHOCTU MOPAJIbHO-3TUYECKUX IPUHIIUIIOB B JESATEIHOCTH YUEHOTO.

Tpyoosoe eocnumamnue: yCTaHOBKA HA AaKTUBHOE YYacTHE B PELICHUH MPAKTUYECKUX 3a]ad
MaTeMaTH4eCKON HaIllpaBJI€HHOCTH, OCO3HAHKUE BAXKHOCTH MAaTEMAaTUYECKOro 00pa3oBaHus Ha IPOTSHKEHUH
BCEH JKM3HU ISl YCHEITHOW MpOo(EeCcCHOHATBHON NesSTeNbHOCTH M Pa3BUTHE HEOOXOIMMBIX yMEHUH;
OCO3HAHHBII BBIOOP M MOCTPOCHUE UHAMBHUAYAIbHON TPACKTOPUU O00pa30BaHUS U )KM3HEHHBIX IJIAHOB C
y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEM.

Ocmemuueckoe 6ocnumanue: COCOOHOCTh K 3MOLMOHAIBHOMY M 3CTETHYECKOMY BOCIHPHSTHIO
MaTeMaTH4YeCKUX OOBEKTOB, 3ajay, pELIEHWH, pacCyKJIEeHUH; YyMEHHME BHJETh MaTeMaTHYeCKHe
3aKOHOMEPHOCTH B UCKYCCTBE.

Llennocmu nayuno2o nosHanus: OpUEHTAIMS B I€ATEIbHOCTH HA COBPEMEHHYIO CUCTEMY HayYHBIX
MIpe/ICTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS YEJIOBEKa, MPUPOIbI U 00IIeCTBa, TOHUMaHNE
MaTeMaTHYeCKON HayKH Kak cepbl 4eJIOBEUECKON AeATEeIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU JJIs1
Pa3BUTHS IUBUIIM3AINH; OBJIAJICHHE S3bIKOM MAaTEMAaTUKU U MaTEMaTH4YECKOU KYIbTYpPOH Kak CpeACTBOM
MMO3HAHUS MUPA; OBJIAJICHUE MPOCTEUIITMMH HaBbIKAMU HCCIIEI0BATEIbCKOM 1E€ATEIbHOCTH.

Du3zuueckoe gocnumanue, opmuposanue Kyavmypsbl 300P08bs U IMOYUOHATLHOSO ONA2ONONYHUUSA:
TFOTOBHOCTb NPUMEHATh MaTeMaTHYeCKHE 3HAHUS B MHTEpecax CBOETO 370pOBbs, BEIACHHUE 370POBOTO
oOpa3a KHM3HU (30pOBOE MHUTaHWE, COATAHCUPOBAHHBIM DPEXKUM 3aHATUH M OTAbIXA, peEryiaspHas
(u3uYecKas akTUBHOCTH); C(OOPMUPOBAHHOCTh HaBbIKA PeIICKCHH, PU3HAHUE CBOETO ITpaBa Ha OIIHOKY
Y TaKOro K€ MpaBa APyroro 4eaoBeKa.

IJKonoeuueckoe gocnumanue: OPUCHTALMS HA TPUMEHEHNE MaTEMAaTUYECKNUX 3HAHUMN JUIsl pELICHUS
3a/1a4 B 00JIaCTH COXPAaHHOCTHU OKPY’KaIOIEeH Cpelibl, IUITAHUPOBAHMSI TOCTYIKOB M OLEHKH UX BO3MOKHBIX
MOCJIEICTBUH JUIsl OKpPYXAIOIIeH cpesibl; 0CO3HAaHUE TJI00aTbHOIO XapaKkTepa SKOJIOTHYECKUX MpobIeM U
MyTeN UX PEIICHUs.

Jluunocmuvie pe3ynomamsi, obecneuugaroujue aoanmayuro 00YUarUe2ocs K UMeHAIUUMCS
VCI0BUAM COYUATLHOU U NPUPOOHOU CPeObl.

° FOTOBHOCTh K JIEWCTBUSIM B YCIIOBHUSIX HEONPENEIEHHOCTH, MOBBIILIEHUIO YPOBHS CBOEHU
KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO JEATEIbHOCTh, B TOM UHCJIE YMEHUE YUYUTHCS y JAPYTUX JIOJEH,
pHOOpeTaTh B COBMECTHOM JI€ATEIHHOCTH HOBbIC 3HAHMSI, HABBIKM U KOMIIETEHIIUHU U3 OIbITa JPYTHUX;

° Heo0xouMoCTh (DOPMUPOBAHUS HOBBIX 3HAHUIl, B TOM uuciie (GOpMYyIHpOBaHUE UJIEH,
MOHATHS, TUIIOTE3bl 00 00BEKTaX U SBICHUSX, B TOM YHCIIe paHEe HE M3BECTHHIX, OCO3HAHHE Ae(PUIINTOB
cOOCTBEHHBIX 3HAaHUI U KOMIIETEHTHOCTEH, MIIaHUPOBAHUE CBOETO PA3BUTHS;

° CIIOCOOHOCTh OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIUIO
KaK BbBI30B, TpeOYIOMMI KOHTpPMEp, KOPPEKTUPOBATh NpPUHUMAEMble pEHIeHUs U JeHCTBUS,
(dbopMynUpOBaTh U OIICHUBATH PUCKHU U MOCIEICTBUS, (OPMUPOBATH OIIBIT.

CnenuajbHble JIHMYHOCTHBIE Pe3yJIbTaThl:

° CMOCOOHOCTh K OCMBICHECHUIO U Jud¢epeHalud KapTHHbBI MHUpPa, €€ BPEMEHHO-
MPOCTPAHCTBEHHOW OpraHu3aIuy;

° SMOLIMOHAIBHO-IIEHHOCTHOE OTHOLIEHHE K OKpyXarmomeil cpene, HEOOXOJUMOCTH €€
COXpaHEHHUS U PAllMOHAIIBHOTO UCIOJIb30BaHUS;

° yMeHue (popMHUpOBaTh SCTETUYECKHUE YyBCTBA, BIEYATICHUS OT BOCHPUATHS MPEIMETOB U
SIBJICHUH OKPY’KaIOIIEr0o MUPA;

o TOTOBHOCTh K OCO3HAHHOMY BBIOOpY naibHeWiedl mpodeccnoHaqbHONH TPaeKTOpUU B

COOTBETCTBUHU C COOCTBEHHBIMU HHTCPCCaMH1 U BO3MOKHOCTSAMU.



MertanpeaMeTHble pe3yJabTaThl

MeranpeaqMeTHble pe3yJbTaThl OCBOCHMS IPOrpaMMBbl ydeOHOro mpenmera «MareMaTHKa
XapaKTepU3YIOTCS OBJIQJCHUEM YHHUBEPCAJIbHBIMHU I103HABATEIBHBIMHU JICHCTBUSAMH, YHUBEPCAIbHBIMH
KOMMYHHUKATHBHBIMH JICCTBUSMHU U YHUBEPCATBHBIMH PETYISITUBHBIMH JCHCTBUSMHU.

VYHuBepcalbHbIe MO3HABaTe/IbHbIE JIeHCTBUA  oOecreunBaroT  (opMupoBaHue  0a30BBIX
KOTHUTUBHBIX TIPOLIECCOB OOydaromuxcsi (OCBOGHME METOJIOB TIO3HAHHUS OKPYXKAIOIIEro MHPa;
MPUMEHEHHE JIOTHYECKHX, UCCIIE0BATENLCKUX OTIepaluid, YMEHHI padoTaTh ¢ HHPOpManuei).

baszosvie nocuueckue deticmeus:

° BBISIBIIATh M XapaKTEPU30BaTh CYIICCTBEHHBIC TNPU3HAKK MAaTEMAaTHUYECKHX OOBEKTOB,
MOHATUH, OTHOIIEHUH MEXIy MOHATUSAMH, (HOPMYIHPOBATH OIPEACICHUS TOHATHIA, yCTAaHABIUBATDH
CYIIECTBEHHBIH MpHU3HAK KIAacCH(PUKALWU, OCHOBAHHMS s OOOOLICHWS W CpPaBHEHUS, KPUTCPHH
MIPOBOJIMMOTO aHAIIN3A;

° BOCIIPUHUMATh, (POpPMYIHpPOBaTh U MNPeoOpa3oBBIBATH CYXKJEHUS: YTBEPAUTENIbHbIE U
OTpHULATENbHbIE, €AMHUYHBIE, YaCTHBIE U OOIINE; YCIOBHBIE;
° BBISIBJISITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTHUBOpEUMs B (hakTax,

JAHHBIX, HAOJIONEHUSAX M YTBEP)KICHUSX; Mpeajgaratb KpUTEpUH JJsl BBISBICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNI;

° JIeNaTh BBIBOJIBI C HCIIOJIB30BAHMEM 3AaKOHOB JIOTMKH, NEAYKTHBHBIX W WHAYKTHBHBIX
YMO3AKJIFOUEHHH, YMO3AKIFOUEHUH 110 aHAJIOTHH;
° pa3bupatrh J0Ka3aTeabCTBA MATEMAaTUYECKUX YTBEPXKJIEHUH (IpsiMble U OT IPOTHUBHOIO),

MIPOBOJIUTH CAMOCTOSTENIEHO HECIIOKHBIE JIOKA3aTeIhCTBA MaTeMaTHYECKUX (aKTOB, BBICTPAUBAThH
apryMEHTaIUIO, TIPUBOIUTH TPUMEPHI K KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYK/ICHHUS,

° BBIOMpATh crioco0 perieHus yaeOHoH 3a7auu (CpaBHUBATh HECKOJIbKO BAPUAHTOB PELICHMUS,
BBIOMpATh HanOoJIee MOIXO AN ¢ YYETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

baszosvie uccneoosamenvckue deticmeaus.

° HCIO0JIb30BaTh BOMPOCHI KaK UCCIEI0BATENbCKIII MHCTPYMEHT MO3HaHUSI; (POPMYIUPOBAThH
BOMNPOCHI, GUKCHUPYIOLIUE TPOTUBOPEUNE, MPOOIEMY, CAMOCTOATEIHHO YCTAHABIUBATh HCKOMOE U JJAaHHOE,
(dbopMHpOBaTh TUNIOTE3Y, APTYMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

° MPOBOJUTH IO CAaMOCTOSITEIBHO COCTaBJICHHOMY IUIaHY HECJOXKHBIM SKCIIEpUMEHT,
HEeOOJIBIIOE UCCIIEOBAHNE MO0 YCTAaHOBJICHHIO 0COOEHHOCTEH MaTeMaTH4eCKOro 00BbEeKTa, 3aBUCUMOCTEN
00BEKTOB MEX Ty COOOiA;

° CaMOCTOSITENIbHO (OPMYIHPOBATH 0000IIEHUS M BBIBOJBI [0 pe3yJibTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, HUCCIIEOBaHMs, OLIEHUBATh JOCTOBEPHOCTb IOJYYEHHBIX pE3ylbTaTOB, BHIBOJIOB U
000011IeHMI;

° MIPOTrHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIABUIaTh MPEINOJIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIOBHSIX.

Paboma ¢ ungopmayueti:

° BBISIBIISITh HEAOCTATOYHOCTh U U3OBITOYHOCTH MH(GOPMAIIUU, JAHHBIX, HEOOXOIUMBIX IJIs
pelIeHus 3a/1a4H;

° BBIOMpATh, aHAJIM3UPOBATh, CHUCTEMATH3UPOBATH M HWHTEPIPETHPOBATH HHOOPMALIUIO
Pa3IMYHBIX BUJOB U (POPM MpEACTABICHHUS;

° BBIOMpaTh popmy mpencTaBieHHUs WHGOPMALUK W WIUTIOCTPUPOBATH pEIIaeMble 3a/1adyd
cXeMaMu, AuarpaMMaMHu, HHOU rpadukoi U X KOMOUHAIUSAMU;

° OILICHUBAaTh HAJEKHOCTh MH(GOpPMAIMU MO KPUTEPHUSIM, IMPEUIOKEHHBIM YYUTEIeM WU

chOpMyTUPOBAHHBIM CAMOCTOSITENTEHO

YHuBepcanbHble KOMMYHHKATHBHBIE JICHCTBUS 00eCcIednBaOT CHOPMUPOBAHHOCTH COIMATBHBIX
HABBIKOB 00yYaIOIINXCS.

Obwenue:

° BOCIIPUHUMATh M (DOPMYIUPOBATH CYXKACHUS B COOTBETCTBHH C YCIOBUSMHU W IEISIMH
0OIIeHMS; ICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PE€HHUS B YCTHBIX U MHUCbMEHHBIX TEKCTAaX, 1aBaTh
MOSICHEHHMSI TI0 X0y pelIeHHsI 3a1a4i, KOMMEHTHPOBATh OJNyYSHHBIN PEe3yiIbTar;

° B Xo0Jie OOCYXKIEHHS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIa€MOW TEMBI, MPOOIEMBI,
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pelaeMoi 3a7auu, BbICKa3blBaTh UJIEU, HALIEJICHHbIE HA MIOUCK PEIIECHNUS; COMIOCTABIISTh CBOU CYXKAECHHUS C
CYXJICHUSIMH JPYTUX YYACTHUKOB IUAJIOTa, 0OHAPY>KUBATh pa3IMuUe U CXOJICTBO MO3UIIUIT; B KOPPEKTHOM
dbopme hopMyITupoBaTh pa3HOTIACHS, CBOU BO3PAKCHHUS;

o IIPEJCTABIIATh PE3YJAbTaThl PELIEHUS 3a/Jadyd, SKCIEPUMEHTA, HCCIEI0BaHUS, IPOEKTA;
CaMOCTOSITEJIbHO BBIOMpaTh (OpMaT BBICTYIUICHHS C Y4ETOM 3a7ad TNPE3EeHTallMd M OCOOCHHOCTEH
ayJUTOpUH.

COTPYJHHYECTBO:

° MOHMMATh M UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUAYaIbHON pabOTHI IpH
pemeHnn y4eOHBIX MaTeMaTHUECKUX 3aj[ad; MPUHUMATh LeJIb COBMECTHOM JEATENbHOCTH, IIIaHUPOBATh
OpraHu3aIui0 COBMECTHOM PabOTHI, pacIpeieisaTh BUABI paboT, JOTOBapUBATHCS, OOCY)KIAaTh MPOIECC U
pe3ynbTaT paboThl; 0000IaTh MHEHHUST HECKOJIBKHX JIFOICH;

° y4acTBOBATh B IPYIMIOBLIX GopMax paboThl (00CykaeHHs, 0OOMEH MHEHUSMH, MO3TOBbIE
IITYPMBI U JIp.); BBITIOJHATH CBOIO YacTh pabOThI U KOO PIUHUPOBATH CBOM JICHCTBHUS C APYTUMH WICHAMHU
KOMaH/Ibl; OI[CHWBATh Ka4eCTBO CBOETO BKJIJa B OOIIWI MPOIYKT MO KPUTEPHUSIM, CHOPMYTHPOBAHHBIM
YYaCTHUKAMH B3aHMO/ICHCTBHSL.

VYHuBepcalbHBIC PeryJIsiITUBHBbIE JIEHCTBHA 0oOecreynBarOT (GOPMHUPOBAHHE CMBICIOBBIX
YCTaHOBOK U JKW3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopeanuzayus:

° CaMOCTOSITENIbHO COCTAaBJISATh IJIaH, AITOPUTM PEIlIeHUs 3ajauu (WM €ro 4acTh), BBIOUpaTh
Croco0 pelieHus ¢ Y4ETOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPHAHTHI PEIICHUH ¢ yIETOM HOBOW WH(OPMAIIMHA CAMOKOHTPOJIb:

° BIIQJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAaMOKOHTPOJIA TpoIlecca W pe3yibTara perieHus
MaTeMaTUYEeCKOM 3a/1a4H;
° NPEIBUACTh TPYAHOCTH, KOTOPBIE€ MOTYT BO3HUKHYTh INpPU PEIICHUU 3aJa4d, BHOCHUTH

KOPPEKTHUBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENbCTB, HAWJEHHBIX OIIMOOK, BBISBICHHBIX
TPYAHOCTEM;

° OIICHUBAaTh COOTBETCTBUE pE3y/bTaTa JAEATEIbHOCTH MOCTABICHHOW IENU U YCIOBHSIM,
OOBSCHATh MPUYUHBI JOCTWKEHUS WIM HEIOCTHXKEHHUS IIeJd, HaXOOuUTh OMIMOKY, [aBaTh OLEHKY
MPUOOPETEHHOMY OTIBITY.

CnenunajibHble MeTanpeIMeTHbIE Pe3yJbTaThl:

° HCIIOJIb30BaTh COXpPAaHHBIE AHAIM3AaTOPbl B PA3IMYHBIX BUAAX JEATENBHOCTH (yueOHO-
MTO3HABATEIHFHOM, OPUCHTHPOBOYHOMU, TPYAOBOH);

° MIPUMEHSTH OCSA3aTeIbHBIN U CITyXOBOW CIIOCOOBI BOCIIPUATHUS MaTepUaa;

° YUTATh W IIUCATh C UCIOJIb30BAaHUEM pelibeHO-TOUeHHOU cucTteMbl JI. bpaiins;

° MIPUMEHSITh COBPEMEHHBIE CPEACTBAa KOMMYHUKAIIMHU U TU(DIOTEXHUYECKUE CPE/ICTBA;

° OCYILIECTBIISITh MPOCTPAHCTBEHHYIO U COLIMAIBLHO-OBITOBYIO OpPUEHTHPOBKY, 00JIagaTh
MOOHIBHOCTBIO;

° MIPUMEHSTH MPUEMbI 0TOOpA U CHCTEMAaTU3alliy MaTepuaa Ha ONpeAeNICHHYIO TEMY;

° BECTU CaMOCTOSITENIbHBIN MOUCK HHPOPMAIIUH;

° peoOpa3oBbIBaTh, COXPAHATh M MepeaaBaTh WHGOPMALUIO, MOIYYEHHYIO B pe3yibTare
YTEHUS WU ayAUPOBAHUS;

° MIPUHUMATh Y4acTHE B peYeBOM OOIIEHUH, COOII01asi HOPMBI PEUEBOTO ITUKETA;

° a/IeKBaTHO HCIIOJIb30BATh KECThI, MUMUKY B TIPOIIECCE PEUYEBOTO OOIICHUS;

° OCYILIECTBIISITh PEYEBOM CAMOKOHTPOJIb B TMpolecce Y4eOHOH JesITeNbHOCTH H B
MOBCETHEBHOW KOMMYHUKAIINH;

° OIICHUBATh CBOIO PEUb C TOUYKHU 3PEHHUSI €€ COJIePKaHus, I3bIKOBOTO 0(OPMIICHHUS,;

° IJIAaHUPOBATh, KOHTPOJMPOBATH M OIEHUBATh Yy4UeOHbIE JEHCTBUS B COOTBETCTBHH C

MOCTaBIICHHOM 3aja4eil U YCJIIOBUAMHU €€ pCaJIn3alliu.

INPUMEPHAS PABOYAS TIPOT'PAMMA 11O YYEBHOMY KYPCY «MATEMATHUKA»
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Conepxanue yueOHoro kypca «MaremaTuka
S kiace

HarypajibHble ync/ia M HyJIb.

Harypanbnoe uucno. Psa nartypanbhbix uyucen. Ymcno 0. M3o0pakeHue HaTypajbHBIX YHCEI
TOYKaMU Ha KOOPJAUHATHOMU (UMCIIOBOI) MPSMOH.

[To3unmonHas cucrteMa cuucieHus. PuMckas Hymepamusi Kak npuMep HEMO3UIUOHHON CUCTEMBI
curciieHus. JlecaTuunas cucreMa CUucIeHUsI.

CpaBHEHHE HATYpaJbHBIX YHCEI, CPABHEHNE HATYPAIbHBIX unced ¢ HylnéM. CriocoObl CpaBHEHHSL.
OxkpyrieHnre HaTypalbHbBIX YHCET.

CrnoxeHue HaTypajdbHBIX YHCEJ; CBOMCTBO HYJs MpPU CIOKEHUU. BblunTaHue Kak JEeHCTBHE,
oOpaTHOE CIIOKEHHI0. YMHOKCHHUE HATYpaIbHBIX YUCEI; CBOMCTBA HYISI U CIUHUIBI IPH YMHOKCHUHU.
Jlenenue kak niefcTBue, oOpaTHoe yMHOXKeHUI0. KOMIIOHEHTHI neiicTBUi, CBsA3b Mex 1y HUMU. [IpoBepka
pesynbTaTa apudmernyeckoro AectBusa. I[lepemecTuTenbHOE W COYETATENHHOE CBOWCTBA (3aKOHBI)
CJIO’KEHUS U YMHOXKECHHUS, pacIpeIeIUTeILHOE CBOMCTBO (3aKOH) YMHOXKEHHUSI.

Ucnons3oBanne OykB it 00O3HAYEHUS] HEW3BECTHOTO KOMIIOHEHTAa U 3alKMCH CBOWCTB
apupMETUYECKUX JTCUCTBUH.

Jlenutenu U KpaTHBIE YUCIa, pa3jioKeHne Ha MHOkHTeNU. [IpocThie u coctaBHbIe uncia. [Ipuznaku
nenumoctd Ha 2, 5, 10, 3, 9. JleneHue ¢ 0CTaTKOM.

CrerneHp ¢ HATYpaJIbHBIM MMOKa3aTeIeM. 3alliCh YUCIIa B BUAEC CYMMBI Pa3psiHBIX CIaraeMbIX.

UucnoBoe BbIpaxkeHHE. BbIUMCIIEHNE 3HAYEHHI YUCIOBBIX BBIPAKEHUH; MOPSIOK BBITOJTHEHUS
neiicTBuid. VIcmonp30BaHme MpU BHIYUCICHUSIX TIEPEMECTUTEIHHOTO U COYETATEIILHOTO CBOMCTB (3aKOHOB)
CJIOKEHUS U YMHOKCHHUS, PaCIIPECIUTEILHOTO CBOMCTBA YMHOKCHHUSI.

Apoomn.

[IpenacraBnenne o napoOu Kak crocoOe 3amucu 4YacTh BeMWYuHbL. OOBIKHOBEHHBIE JIPOOH.
[IpaBunbHble U HempaBuibHbIE ApoOu. CMmemanHas IpoOb; MpeAcTaBlIeHUE CMEUIaHHOW JpoOu B BUIE
HETIPaBWJIBHOH JIpOOW U BBIJICTICHUE 1IEJI0N YacTH YKCIIa U3 HeMpaBWIbHOU npobu. M3o0paxenue npoodei
TOYKaMH Ha YUCJIOBOH mpsiMoii. OcHOBHOE cBOMCTBO apodu. Cokpamienue apooeit. [IpuBenenune qpodbu k
HOBOMY 3HamMeHaremo. CpaBHEHHUE APOOECH.

CrnoxeHue ¥ BBIYMTAHHE NpoOCH. YMHOXKEHHE W JAelieHHe Ipoleid; B3auMHO-00paTHBIE APOOH.
HaxosieHre yacTi 1enoro U Lesaoro no e€ro 4acTH.

Jlecsatnunas 3amuck npoOeid. [IpencraBineHue aecATHYHON IpoOUM B BHUAC OOBIKHOBEHHOM.
N3obpaxenune AecITHYHBIX IpoOei TOUKaMU Ha YKCIIOBOM NpsiMoil. CpaBHEHUE ACCATHYHBIX IPOOCH.

Apudmernueckue AUCTBUS C JECATUUHBIMU Ipo0siMu. OKpyrieHue TeCATUUYHBIX JPOOCii.

Pelnenue TeKcTOBBIX 3a7a4.

Pemenne TekcToBbIX 3a1au apudmeTHUecKUM criocoboM. Pemenue normdeckux 3amad. Pemienue
3a/1a4 rnepebopoM Bcex BO3MOXKHBIX BapuaHTOB. Mcrosib30BaHKe U pelieHrH 3aa4u TabIuI] U CXEeM.

Pemrenne 3amau, coaepxamiux 3aBUCUMOCTH, CBS3bIBAIOIIME BEIUYHUHBI: CKOPOCTb, BpEMS,
paccTosiHue; 11eHa, KOJMYEeCTBO, CTOUMOCTh. EMUHMIIBI u3MepeHus: Macchl, 00bEMa, LIEHbl; PACCTOSHUSA,
BpEMEHH, CKOPOCTH. CBA3b MEXIY €AMHUIIAMHU U3MEPEHUS KAk IO BEINYUHBI.

Pemenne ocHOBHBIX 3a/1a4 Ha IPOOH.

[IpencraBienue qaHHBIX B BUE TaONHUII, CTOJIOYATHIX JHArPaMM.

HarasinHasi reomerpusi.

Harnsgueie mpencraBienus o (urypax Ha TIIOCKOCTH: TOYKA, MpsiMas, OTPE30K, JIyd, Yrod,
JIOMaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTb, Kpyr. YTOJ. IIpsAMoii, OCTpBIN, TYyIION U Pa3BEPHYTHIN YIJIbI.

JlnvHa oTpe3ka, METpUUYECKHE €IWHMIIBI JUIMHBI. J[TMHA JOMaHON, NepUMETP MHOTOYrOJIbHUKA.
N3mepeHune u nocTpoeHue YIiioB ¢ MOMOIIBIO TPAHCIIOPTHUPA.

Harnsgasie npencrasienus o GUrypax Ha IiIOCKOCTH: MHOTOYTOJBHUK; IPSIMOYTOJIHUK, KBaIpaT;
TPEYroJbHUK, O PaBEHCTBE QUTYp.

N3o6pakenue ¢puryp, B TOM 4mcie Ha kietdaToid Oymare. [Toctpoenne koHpurypamuii u3 yacrei
MPSIMOM, OKPYKHOCTH Ha HEIMHOBAHHOW W KJeTuaToil Oymare. Mcronp3oBaHHe CBOMCTB CTOPOH H YIJIOB
MPSIMOYTOJIbHUKA, KBaApaTa.

[Inomanps NpsIMOYrOJibHUKAa W MHOTOYTOJIbBHUKOB, COCTaBJIEHHBIX M3 MPSIMOYTOJbHUKOB, B TOM
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yuciue Guryp, n300pakEHHBIX Ha KileTdaTol Oymare. EAMHUIBI U3MEpEHUs MIIO0MIa 1.
Harnsaneie npeacTaBieHus O MPOCTPAHCTBEHHBIX (UTypax: MPSMOYTOJIBHBIM Hapaiesenuie],
KyO, MHOrorpaHHuku. M3o0paxeHne NTpPOCTEHIIMX MHOTOTPAaHHMKOB. Pa3Béprkm kyba U
napautenenunena. CosnaHue Mojeneil MHOTOIpaHHUKOB (U3 Oymaru, IpOBOJIOKH, INIACTHIINHA U 1. ).
O0BEM MPAMOYToJIBHOTO Napaenenunena, kyoa. Enquaniier namMepenus oobéma.

6 ki1acc

HarypajibHble ynciia.

Apudmernueckue JEHCTBUS ¢ MHOTO3HAYHBIMH HATYPaIbHBIMH YHCITaMU. UNCIIOBBIC BRIPAKEHUS,
MOPSIIOK JEMCTBUI, Hcnonb3oBaHue CKOOOK. Mcnonp30BaHue MpHU BBIYUCIEHUAX NEPEMECTUTENILHOTO U
COUETATEJIbHOTO CBOWCTB CJIOKEHHS W YMHOXEHHUS, PAaCIpENeIUTEIbHOIO0 CBOMCTBA YMHOXKEHUS.
OxpyriieHrne HaTypaJbHbIX YUCEN.

Jlenutenu M KpaTHbIE 4yucia; HauOONbIIMKA OOUIUN NIEIUTENh U HaWMMEHbIee oOIlee KpaTHoe.
JlenuMocCTbh CyMMBI U TPOU3BE/IeHUS. [leneHne ¢ ocTaTKoM.

JApobu.

OObIKHOBEHHasi JpoOb, OCHOBHOE CBOICTBO JpoOM, cokpamieHue jpobOeil. CpaBHeHue U
yrnopsijounBanue apo0Oeil. Pemenue 3a1ay Ha Hax0XkJAE€HHWE YAacTH OT LEJNOr0 M IEJOT0 MO €ro 4acTH.
JIpoOHoe 9mncIo Kak pe3ynbTar aenenus. [IpencraBnenne necaTuaHoi 1poou B Bue OOBIKHOBEHHOU Ipo0Our
U BO3MOXHOCTh IpPEACTaBICHUS OOBIKHOBEHHOM ApoOM B BUIE AecATUYHOW. [lecsaTuuHbie npoOu u
MeTpUYecKas cucrema mep. ApudMeTnuecKkue JAEUCTBUS U YHCIIOBBIE BBIPAKEHUSI C OOBIKHOBEHHBIMU U
JECATUIHBIMHU APOOSIMHU.

OtHomenue. JleneHne B JaHHOM OTHoleHuMU. Macitad, nponoprus. [Ipumenenue npomnopuuit
IIpH pelIeHNH 3a/ay.

[lonsitne npoueHTa. BpluucieHue mnpoueHTa OT BEIMYMHBI M BEIMYUHBI MO €€ MPOLEHTY.
BripaskeHue mpoueHToB AecATUYHBIMU Ipo0simu. Pemenue 3aqad Ha MpoLeHThl. BolpaskeHne OTHOIIeHUS
BEJTMYMH B ITPOLIEHTAX.

[TonoxurenpHbIe U OTPUIIATEIbHBIC YK CIIA

[TonoxurensHble W OTpuULaTedbHbIe uncia. Llenble umcna. Monynas uMcia, reoMerpuyeckas
WHTEpIpeTarus Moaysis yucia. M3o0paxeHnue yncen Ha KOOPAMHATHON NpssMoi. UHCTIOBBIE TPOMEKYTKH.
CpaBHenue uncen. Apudgmernyeckue AeUCTBUS C OJIOKUTEIBHBIMU U OTPULIATEIBHBIMU YHCIIAMH.

[IpsimoyrosbpHas cucteMa KOOpAUHAT Ha II0CKOCTH. KoopIuHaThl TOUKM Ha IJIOCKOCTH, adciucca
u opaunara. [loctpoenue Touek U GUryp Ha KOOpAUHATHOM MIIOCKOCTH.

BykBeHHbIE BbIpasKeHUSI.

[Ipumenenne OyKB JId 3alMMCH MAaTEMAaTHYECKUX BBIpAKEHUNW M TpeyioxkeHuid. CBoOMCTBa
apudmeTnyeckux AeicTBUil. bykBeHHbIE BbIpaXXEHHS U YMCIIOBBIE MOICTAaHOBKU. ByKBeHHbIE paBEeHCTBA,
HaX0XJIEHUE HEU3BECTHOr0 KoMnoHeHTa. @opMynbl; GopMyIbl TEpUMETPa U TUIOUIAAN MPSMOYTOJIbHUKA,
KBajIpaTa, 00bEéMa napasuiesenunena u Kyoa.

Penrenne TeKCTOBBIX 3a7a4.

Pemenne TekcToBbIX 3a1a4 apudmMeTHUYeCKUM criocoooM. Pemenne normdeckux 3amad. Pemienue
3a/1a4 nepebopoM BCceX BO3MOKHBIX BAPUAHTOB.

Pemenune 3amau, copepikalux 3aBUCUMOCTH, CBSI3BIBAIOIIMX BEIUYHMHBI: CKOPOCTb, BpeMs,
paccTrosiHue; IIeHa, KOJIUYECTBO, CTOMMOCTD; MPOU3BOIUTENHLHOCTh, BpeMs, 00bEM paboThl. EnuHUIEI
M3MEPEHMS: MacChl, CTOMMOCTHU; PACCTOSHMS, BPEMEHH, CKOPOCTU. CBS3b MEXAY €IMHHUIIAMU U3MEPEHUS
Ka)XJI0M BETTUYMHBI.

Pemrenne 3amay, CBSI3aHHBIX C OTHOIIEHHEM, NPOMOPLHOHAIBHOCTBIO BEIMYUH, MPOLIEHTAMM;
pelIeHre OCHOBHBIX 3a7a4 Ha APOOU U TPOIICHTHI.

OrneHka U IpUKHIKA, OKpyTIeHue pe3ynbrara. CocTaBieHne OYKBEHHBIX BHIPAKEHUHN MO YCTIOBUIO
3a/1a4u.

[IpencraBienre AaHHBIX ¢ MOMOINIbIO Tabnuil u auarpamm. CronbuaTeie AMAarpaMMbl: YTEHHE U
nocTpoeHue. YTeHune KpyroBbIX AUarpamm.

Harusanasi reomerpus.

Harnsgaeie mpencraBienus o (urypax Ha TIIOCKOCTH: TOYKA, MpsiMas, OTPE30K, JIyd, Yrod,

12



JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYT OJIbHUK, TPEYTOJIbHUK, OKPY)KHOCTb, KPYT.

B3auMHOE  pacnonokeHHe ABYX NpAMBIX HA  INIOCKOCTH, IIapajuIeIbHBIE  IPSIMBIE,
NIEepIEHIUKYIIIpHbIE TpsiMble. V3MepeHne paccTosHMNA: MEXAy ABYMsI TOUKaMH, OT TOYKH 1O IPSIMOMH;
JUIMHA MapIIpyTa Ha KBaJAPaTHOU CETKE.

N3mepenne u INOCTPOCHHE YIVIOB C IIOMOIUBK) TPAHCIOPTUPA. BHAbl TpeyroJbHUKOB:
OCTPOYT'OJIbHBIM, IIPSAMOYT OJIBHBIN, TYIOYT OJIbHBI; paBHOOEIPEHHBIH, PaBHOCTOPOHHHUM.
UYeTbIpEXYroJbHUK, IPUMEPBI YETHIPEXYTOJIbHUKOB. [IpsIMOYronbHUK, KBaJpaT: UCIOJIb30BAaHUE CBOWCTB
CTOpOH, YIJIOB, IuaroHaiei. M3oOpakeHne reoMeTpudeckux (Uryp Ha HEJIMHOBAHHOW Oymare c
HCI0JIb30BAHNEM LIUPKYJIs, IMHENKH, YTOJbHUKa, TpaHcnopTupa. [locTpoenus Ha kiieryaroit Oymare.

[lepumerp MHOTOyrodabHHUKA. lloHsATHE TUIOMAAM (GUTYPHI, €AWHUIBI H3MEPEHUS IJIOMIA[IH.
[Tpubmmxénnoe m3MepeHue miomand (uryp, B TOM 4Ymcie Ha KBaapaTHoi cerke. [IpubmmkénHoe
M3MEPEHUE JUIMHBI OKPYKHOCTH, IIJIOIIAIU Kpyra.

CuMMeTpHs: IeHTpalibHAasl, OCeBasi U 3epKayibHasg cuMMeTpuu. [locTpoeHre CUMMETPUYHBIX QUTYP.

Harnsannele mpenctaBieHus O NMPOCTPAHCTBEHHBIX (urypax: mnapajuienenunesn, Kyod, mpusma,
nupaMuia, KOHyc, IWIMHAp, map u cdepa. M3o0paxeHue mnpocrpaHcTBeHHbIX Guryp. IIpumepsr
pa3BEPTOK MHOTOTPAHHUKOB, IWJIMHJIpAa U KoHyca. Co3aHue Mojenell MpOCTPaHCTBEHHBIX QUryp (U3
Oymaru, MpoBOJIOKH, IJIACTUINHA U Jp.).

[Tonsatue 00pEMa; equHUIIBI H3MepeHus 00béMa. OOBEM MPAMOYTOIBLHOTO MapajuieJenunesaa, Kyoa.

IInanupyemMble npeaMeTHbIE pe3y/ibTaTbl 0CBOEHHA YueOHOro Kypca «MaTtemaTuka»

5 knacce

Yucna v BBIUKCIICHHUS:

° MMOHUMATh W MPABUIBHO YMOTPEOJATh TEPMHUHBI, CBS3aHHBIC C HATYPAJIbHBIMH YHCIIAMHU,
OOBIKHOBEHHBIMH U JIECATUYHBIMU JAPOOSMU;

° CpaBHHMBATh M YMOPSIOUYMBATh HATypalbHbIEC YHMCIIA, CPABHUBATH B MPOCTEHUIINX CIydasx
O0OBIKHOBEHHBIE JIPOOH, IECATHUHBIC IPOOH;

° COOTHOCHUTH TOUKY Ha KOOPJIMHATHOM (YMCIIOBO) MIPSMOM C COOTBETCTBYIOIIUM €1 YHCIIOM
1 n300pakaTh HATYpaJbHBIC YHCIIa TOYKAMH Ha KOOPJAMHATHOMN (YHCIIOBOM) MPSMOM;

° BBITIOJIHATh apU(PMETUUYECKUE ACUCTBUS C HATypajJbHBIMH YHUCIAMHU, ¢ OOBIKHOBEHHBIMHU
IPpOOSIMHU B MPOCTEUIIUX CITydasiX;

° BBITIOJIHATH IPOBEPKY, IPUKHUIKY pPe3yibTaTa BEIYUCICHUII;

° OKPYTJISITh HATYpaJbHbIC YUCIIA.

Pemenne TekcTOBBIX 3ajau:

° pelaTth TeKCTOBBIEC 3a7]a4i apu(PMETUYECKUM CIOCOOOM U C MOMOUIBI0 OPraHU30BAHHOTO
KOHEYHOTrO0 nepedopa BceX BO3MOXKHBIX BapUaHTOB;

° pelarTh 3aa4u, coAeprKallie 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYUHBI: CKOPOCTh, BpEMS,
paccTosiHue; 1ieHa, KOJIMYeCTBO, CTOMMOCTB;

° WCI0JIb30BaTh KPAaTKUE 3aIlMCH, CXEMbI, TaOIHUIIbl, 0003HAUCHHUS IPU PEILICHUH 3a/a4;

° M0JIb30BAaThCsl OCHOBHBIMU €IMHUIIAMU U3MEPEHHUS: LIEHbI, MACChl; PACCTOSIHUSI, BPEMEHH,
CKOPOCTH; BBIpAXXaTh OJIHU €AMHULIBI BEJIMYMHBI Yepe3 APYTHe;

° W3BJIEKaTh, aHATU3UPOBATH, OLCHUBATh MHGOpPMAIUIO, MPEACTAaBICHHYIO B Tabiulle, Ha

CTOJIOYATOH auarpaMme, HHTCPHPETUPOBATH IPEACTABJIICHHBLIC HAaHHBIC, HCIIOJNb30BaTb JAaHHBLIC IIPH
pCUICHUHU 3a1a4.
Harnsangnas reomMeTpus:

° [I0JIb30BAaThCSl T€OMETPUYECKUMH MOHSATHAMM: TOYKA, IpsMas, OTPE30K, Jyd, Yrod,
MHOTOYT'OJIbHUK, OKPY’KHOCTB, KPYT;

° NPUBOJAUTH HPUMEPHl OOBEKTOB OKPYKAIOLIET0 MHpa, UMEIOMMX (OpMYy H3YUEHHBIX
reoMeTpUYEcKuX QUryp;

° HCIOJIb30BAaTh TEPMUHOJIOTHIO, CBA3aHHYI0 C YIJaMU: BEpIIMHA, CTOPOHA; C
MHOTOYI'OJIbBHUKAMM: yroJl, BEPIINHA, CTOPOHA, TUaroHallb; C OKPY>KHOCTBIO: paJnyc, JUaMETp, LIEHTP;

o n300pakaTh U3ydeHHbIE reoMeTpudeckue (GUrypbl Ha HEIMHOBAHHOM M KJleT4aToi Oymare

C IIOMOIIBIO HUPKYJIA U HHHCﬁKH;
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° HaxOJIUTh JJIMHBI OTPE3KOB HEMOCPEJICTBEHHBIM HM3MEPEHHUEM C TOMOIIbBIO JIMHEHKH,
CTPOUTH OTPE3KH 3aJaHHOM JJTUHBI; CTPOUTH OKPYKHOCTh 33JJaHHOTO Pajnyca;

. HCIO0JIb30BaTh CBOWCTBA CTOPOH U YIJIOB MPSIMOYTOJIBHUKA, KBAJpaTa JUIsl UX MOCTPOCHUS,
BBIYHCIICHUS TUIOIIATN U IEPUMETPA;

° BBIYHCIISATh TIEPUMETP M IUIOMIAAb KBaJpaTa, MPSIMOYroJbHUKA, (PUTYpP, COCTABICHHBIX U3
PSIMOYTOJIBHUKOB, B TOM YHclie PUTYp, H300pakEHHBIX HA KJIETYATON Oymare;

° MOJIb30BAThCSI OCHOBHBIMH METPUYCCKHUMH CIUHUIIAMH HW3MEPCHUS JUIMHBI, IDIOMIAIH;
BBIPAKATh OJTHU CIMHUIIBI BETUYUHBI Yepe3 IPYTHE;

° pacrmo3HaBaTh MapajUIelienunea, KyO, HCIOJIb30BaTh TEPMHUHOJIOTHIO: BEpIINHA, pedpo
I'paHb, U3MEPCHHUSI; HAXOIUTh U3MEPCHHS MapajlIelienumea, Kyoa;

° BBIYHCIIATE 00BEM Kyba, mapajuielienurena Mo 3aJaHHBIM H3MEPEHHSM, I0JIh30BaThCS
eAMHUIIAMU U3MEPEHUS 00BEMA;

° pelraTh HECIOXKHBIC 3a7aud Ha M3MEPEHHE T'€OMETPUYECKUX BEIMYUH B TPAKTHUYCCKUX
CUTYaITUSIX.

6 KJaacc

Ywcaa ¥ BRIYMCIICHUS:

° 3HATh M MMOHUMATh TEPMUHBI, CB3aHHBIC C Pa3MYHBIMK BHJIAMHU YHCET M CIIOCO0aMU WX
3aIUCH, TIEPEXOTUTH (€CITH 3TO BO3MOXKHO) OT OJTHOUM (DOPMBI 3aITUCH YKCIa K IPYTOH;

° CpaBHHMBATh W YIOPSAJAOYUBATH IIENIbIC YHCIa, OOBIKHOBEHHBIC W JCCATHYHBIC JIPOOH,
CpaBHHMBATh YUCJIA OJTHOTO M Pa3HBIX 3HAKOB;

° BBITIOJTHATh, COYETas YCTHBIC W INHCBMCHHBIC NPUEMBI, apH(PMETHUSCKUE ICHCTBUS C

HaTypaJ'II)HI)IMI/I " LOCJIbIMH YHCIIaMH, O6BIKHOB€HHI)IMI/I U ACCATUYHBIMUAU }1p06$IMI/I, ITIOJIOKUTCIBbHBIMU U
OTPHIIATEIILHBIMU YHCIIAMH,

° BBIYUCIIATH 3HAUCHUS YHCIIOBBIX BBIPAKEHUH, BBHITIOJIHIATH IPUKUIKY U OIICHKY pe3yJabTaTa
BBIYUCIICHUH; BBITIOJIHATH IPEOOPa30BaHUS YHCIOBBIX BHIPAXKCHUM Ha OCHOBE CBOMCTB apr(METHUECKUX
e CTBHIA;

° COOTHOCUTh TOYKY Ha KOOPAMHATHOM MPSAMOM C COOTBETCTBYIOIIMM €l YHUCIOM U
n300paxaTh Yynciaa TOYKaMHU Ha KOOPJAMHATHOM MpsAMOil, HAXOIUTh MOY/b YK CIIa;

° COOTHOCHUTbH TOUKH B MIPSIMOYTOJIbHON CUCTEME KOOPAMHAT C KOOPAMHATAMHU ATOU TOUYKH;

° OKPYTJISTH IEJIbIE YNCa U AECATUYHBIEC JPOoOU, HAXOAUTh MPUOIMKEHUS Y CeIL.

UucnoBblie U OYKBEHHBIE BBIPAKECHUS:

° MOHUMATh U YMOTPeOJATh TEPMHUHBI, CBSI3aHHBIE C 3aMUCBHIO CTENEHU YKCIA, HAXOJIUTh
KBaJIpaT U Ky0 YuCIia, BBIYUCISATH 3HAUCHUS YHCIOBBIX BBIPAXKEHUHN, COJIEPKAIIUX CTETICHU;

° M0JIb30BaThCs MIPU3HAKAMU JIETMMOCTH, PACKIabIBaTh HATYpaJIbHbIE YUCIAa Ha MPOCTHIC
MHOKHTEIH;

° M0JIb30BaThCSl MACIITA0OM, COCTABIIATH MPOMOPIIUN M OTHOIICHHS;

° HCIO0JIb30BaTh OYKBBI JJIs1 0003HAUEHUS YUCEIl TPU 3aITUCH MaTEeMaTHYEeCKUX BBIPAKECHUH,

COCTaBJIATH 6YKBCHHBIC BBIPpAXKCHHA U (I)OpMy.]'ILI, HaxXxoauThb 3HA4YCHHA 6YKB6HHBIX BLIpa)KeHHﬁ,
OCYIICCTBJIAA H606XOI[I/IMBIG IHoACTaHOBKH U Hp606p330BaHI/IH;

® HaXoaUuThb HEU3BECTHBIA KOMITOHSHT paBCHCTBA.

Pemenue TeKCTOBBIX 3a71a4:

® peuraTb MHOTOIIArOBBIC TCKCTOBBIC 3a/1a4 apHQ)MeTI/I‘IeCKI/IM CHOCO6OM;

® peuiatb 3aJadyd, CBA3AHHBIC C OTHOIICHHEM, MPONOPLHUOHAJIBHOCTBKO  BCJIWYUH,
NpOoUCHTaMU; peillaTb TP OCHOBHLIC 3a/1a4Y1 HA ,Z[pO6I/I " NPOUECHTHI;

® peuiaTth 3aaa4uu, COACPIKAIIHUEC 3aBUCUMOCTH, CBA3BIBAIOIIUC BCIIMYHUHBI: CKOPOCTh, BPEMH,

paccTosiHMe, LIeHa, KOJUYECTBO, CTOMMOCTD; NMPOU3BOAUTEIBHOCTh, BpeMsl, 00beMa padoThl, HCIOIb3Ys
apupMeTHyeCcKHe 1eHCTBHS, OLICHKY, TPUKUIKY; T0JIb30BaThCs €IMHUIIAMU U3MEPEHUS COOTBETCTBYIOLIUX
BEJIMYUH;

o COCTaBJIATh OYKBEHHbBIE BBIPAXKEHHS MO YCIOBUIO 3a]1a4u;

° U3BJIEKaTh MH(POPMALMIO, PEJCTABICHHYIO B TabJIMIIaX, HAa JIMHEHHOM, cTonOuaToit win
KPYroBoil JuarpaMmax, HHTEPIPETHPOBATH IPEJCTABICHHbIE aHHBIC; HCIOJIb30BaTh JAHHBIE MPH
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pelIeHuN 3a/1a4;

° MIPEICTaBIATh HHPOPMAIUIO C IIOMOIIBIO TAOIUI, TUHEHHON U CTOJI0YaTON AUarpamm.

Harnsannas reomerpus:

° NPUBOANTH TPUMEPHl OOBEKTOB OKPYKAIOUIETO MHpAa, UMEIOMHX (OpMY H3YYEHHBIX
reOMETPUYECKUX TUIOCKUX U TPOCTPAHCTBEHHBIX (QUTYp, TPUMEPHI PaBHBIX U CHMMETPHUYHBIX (QUTYD;

° n300paXkaTh C TOMOIIBIO MUPKYJIIS, TMHEHKHU, TPAHCTIOPTHUPA Ha HEJTMHOBAHHOM M KJIETYATON
Oymare U3y4eHHBIE TUIOCKHE TeOMEeTpUIecKre GUTyphl U KOH(PUTYpALIUU, CHMMETPUYHBIE (DUTYPHI;

° MOJIb30BaThC ~ TEOMETPUYECKUMHU  TOHATHUSMHU:  PABEHCTBO  (QHUTYp, CHMMETpPHUS;
WCIOJIH30BATh TEPMHUHOJIOTHIO, CBS3aHHYIO C CHMMETPHEH: OCh CHMMETPHH, LICHTP CHMMETPHH;

° HAXOJUTh BEIMYHMHBI YIIIOB HM3MEPEHHEM C IOMOINBIO TPAHCIOPTUPA, CTPOUTH YIJIBI

3aJIaHHON BEJIMYMHBI, II0JIb30BAThCS IPU PELICHHWH 3a1a4 I'PaJyCHOW MEpOW YIJIOB; Paclo3HaBaTh Ha
YepTe)Kax OCTPBIN, NPSIMOM, Pa3BEPHYTHIA U TYIIOW YIJIbI;

° BBIYUCIIATh JUIMHY JIOMaHOW, NEPUMETP MHOTOYTOJbHUKA, IOJIB30BAaThCA E€OUHULIAMU
U3MEPEHUS JUIMHBI, BBIPAXKaTh OJIHU €IMHULIBI U3MEPEHUS JUIMHBI YEPE3 APYTHE;

° HAaxOJIUTh, UCTOJIb3Ysl YEPTEKHBIE UHCTPYMEHTHI, PACCTOSIHUSA: MEXKLy ABYMsI TOUKaMH, OT
TOYKH JI0 IPSAMOU, JUIMHY IIyTH HA KBAJPATHOU CETKE;

° BBIYMCIATh IUIOMIA[b (QUIYp, COCTaBIEHHbIX U3 NPSIMOYTOJILHUKOB, HCHOJIb30BaTh
pa3zbueHue Ha MpsIMOYrOJIbHUKH, Ha paBHbIE (DUTYpPBI, JOCTparBaHKUE /0 MPSMOYTOJIbHHUKA; MOJIb30BATHCS
OCHOBHBIMM €IMHMIIAMH W3MEPEHUs IUIOIIAJN; BbIpaXXaTh OJHH €IWHHULBI W3MEPEHUS IUIOIIAAN 4Yepes3

JpyTHe;

L4 pacrmo3HaBaTb Ha MOJACIAX U I/1306pa)KeHI/I$IX nupaMuay, KOHYC, OUJIUHAP, UCIIOJIb30BaTh
TEPMHUHOJIOTHIO: BEPIINHA, peOpo, TPaHb, OCHOBAHNE, PAa3BEPTKA;

° n300paxkaTh Ha KJIETYaTON Oymare mpsIMOYroJIbHBIN Mapaienenumne];

° BBIYHUCIIATE 00BEM MPSIMOYTOJIFHOTO HapajuleNenuIesa, Kyoa, mojib30BaThCsl OCHOBHBIMU
eIMHALIAMH U3MEpEeHUs 00bEMa; BBIpAXKATh OJHU SIMHUIIBI H3MEpEHHs 00bEMa yepes Ipyrue;

° penaTte HECJIOXKHBIC 3aJa4ll Ha HAaXOXKIACHUE T€OMETPUYECKUX BEIWYHH B IPAKTUYECKUX
CHUTYaIHSIX.

CnenmnanbHble NpeAMeTHbIE Pe3yJIbTaThI:

° BJIaJICHUE MIPABUJIAMH 3aITHCH MAaTEMATHUYECKUX (POPMYIT U CIIEIUATIbHBIX 3HAKOB PesIbehHO-
ToueuHou cuctemsl JI. bpaiins;

° BIIaJICHUE TpHEMaMHU TNPeoOpa3oBaHUs MATEMAaTHUYECKUX BBIPAKCHWM Ha OpalIeBCKOM
MEXaHHYECKOH MeYaTHOM MaIlInHKE;

° BJIAJICHUE OCSI3aTEIbHBIM CIIOCOOOM OOCIEOBaHHWSA W  BOCHPHATHS  pelbe(HBIX
M300pakKeHUH, TeOMETPUIECKUX YePTEKeH, rpaduKkoB DYHKIHHA | JIp.;

° YMEHUE BBITIOTHATH TEOMETPUUECKHUE TIOCTPOCHUS U YEPTEIKH, CTPOUTH TPaPUKU (PYHKITHI

Ha KOOp,Z[I/IHaTHOﬁ IJIOCKOCTH C TOMOIIBIO CIICHIUATIBHBIX YCPTCKHBIX NHCTPYMCHTOB.
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TemaTn4yeckoe MJIaHNPOBaHue MO yueOHOMY Kypcy «MaremaTnka» 5 Kiace

(5 yacoB B HeneJ110, Becero 170 yacos)

Ne Ha3zBanue pa3nena OcHOBHOE KoanuecTB OcCHOBHBIE BHJBI
n/n (Tembl) Kypca coJiep:xaHue 0 4acoB e TeIbHOCTH
(4K CJI0 YACOB) 00y4arIMXxcs
1 Paznen Pan HaTypaJIbHBIX 1 yuTaTh,  CpPaBHUBATb U
1.HatypaJjibHbIe quCcell. YHOPSII0YUBATH
YUCJIA M HYJIb. HaTypaJbHbIC YHUCIIA;
(43u4.) n300pakaTh KOOPIMHATHYIO
MPSIMYIO, COOTHOCUTH TOYKY
2. Yucno 0. 1 Ha KOODPJAMHATHOM
3. Hosunmonnas 1 (uuciioBO#)  mpsAMOW ¢
CUCTEMa CUUCIICHUS. COOTBETCTBYIOLIMM eif
4. Pumckas 1 YHUCIIOM; HU300paxarhb
HyMEpannsa KaK HaTypaJlbHbIE yucna
HpUMEpP 5 TOYKaMH Ha KOOPJIWHATHOM
HCTIO3UIMOHHOH (4MCITOBOMA) psIMOH,
CUCTCMBI HaXOJIUTh KOOPIMHATHI
CUMCIICHUSI. TOUKH;
S. Nzobpaxenue 1 HUCCIIEIOBATh CBOMCTBA
HATYpPaJIbHBIX YMCCII HaTypaJIbHOTO psifa, YUCEN
TOYKaMH . Ha 0 u 1 npu crnoxeHun Hu
KOOPJIMHATHON YMHOKCHHII;
(ancioBoi) HCII0JIb30BATh IIPaBUIIO
PAMOH. OKPYTJICHUS HATypaJbHBIX
6. Jecsarnanas 1 wHcen;
cucrema BBINOJIHATh
CYHUCIICHHMS. apudMeTUYECKUE JTCUCTBUS
KoHTposibHbIit cpes. C HaTypaJbHbIMU YHCJIAMH,
(BxonHast BBIYUCIIATH 3HAYCHUS
KOHTPOJIbHAA YUCJIOBBIX BBIPOKEHUH CO
pabora) CKOOKaMHM U 0e3 CKOOOK;
7. Yucno Houb. Pabora 1 3aMUChIBATL HPOU3BEICHUE
HaJl OIIMOKaMH. B BHJEC CTEOEHU, YUTATH
8. Psn HaTypanbHbIX 1 CTeIeHH, FICIIOJIb30BATh
qucell. TEPMHUHOJIOTHIO
9. CpaBHeHue 1 (ocHOBaHME, IIOKa3aTelb),
HaATypaJbHBIX YHCE, BBIYUCTISTH 3HAUYECHMS
CpaBHEHHE CTETeHel;
HATYpaJIbHBIX YHCETI C BBINIONIHATh  MPUKUAKY U
HYJIEM. OLICHKY 3HA4YCHUHI
10. Crnioco6b1 1 YHCIOBBIX BBIPAKEHUH,
CpaBHEHHS. npemiaraTh U TMPUMEHATh
11. Oxpyrnenne 1 PUEMBI IIPOBEPKU
HaATypalbHBIX BBIYHCIICHUH;
YUCEI. HCIOJIb30BAThH npu
12. Cnoxenue 1 BBIYUCIICHUSX
HATypaJbHBIX YHCET; NIEPEMECTUTEIBHOE u
CBOWCTBO HYJIS IIPU COYETATEIbHOE  CBOMCTBA

CJIOXKCHHMU.

CJIOKCHUA U YMHOKCHHA,
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13.

14.

Cnoxenue
HaTypaJIbHbIX YHCEIL;
CBOWCTBO HYJIS IIPU
CIIOXKEHHH.

15.

Briuntanue kak
NeicTBE, 00paTHOE
CIIOKEHHUIO.

16.

Briuntanue kak
NecTBHE, 00paTHOE
CII0KEHUIO.

17.

Yucnosbie
OyKBEHHbIE
BBIpaKCHUSI.
Hcnonb3oBanue Oyks
JUTst 0003HAYEHUS
HEU3BECTHOTO
KOMIIOHEHTA U 3aITUCH
CBOICTB
apuMeTUIECKUX
JNIEUCTBUIA.

18.

YwucioBkie B
OyKBEHHBIC
BBIpaKCHUSI.
Hcnons3oBanne OyKB
UIsT 0003HAYEHUS
HEHU3BECTHOTO
KOMITOHEHTA M 3aITHCH
CBOMCTB
apupMETHIECKUX
IEUCTBUIA.

19.

[lepemecTuTenbHOE U
COYETATEBHOE
CBOMCTBA (3aKOHBI)
CJIOKCHHUSI.

20.

[lepemecturenbHoE U
COYETATEIbHOE
CBOMCTBA (3aKOHBI)
CJIOKCHHUSI.

21.

KonTtponbHas padora
Nel « Cnosxenue u
BBEIYHUTAHHE
HATypaJIbHbIX YUCEI»

22.

Pabora Hazg
OIIMOKaMH.
HarypanbHble uncna.

YMHOXeHUE
HaTypaJIbHbIX YUCEII,;
CBOWCTBA HYJIS U

pacnpenenuTenbHoe
CBOWCTBO YMHOKCHHS;
dbopmynupoBath u
PUMEHSTh paBuiIa
npeoOpa3oBaHUs YUCIOBBIX
BBIDQ)KCHUM HAa  OCHOBE
CBOMCTB apH(PMETUUECKUX
JIEACTBHM.

NOHUMAaTh W  MPAaBUIBHO
yHOTpeOISITh TEPMUHBI,
CBSI3aHHBIC C HATYPaJIbHBIMHU
YHUCIIaMU;

HCCIICI0BaTh YUCJIOBBIC
3aKOHOMEPHOCTH,
BBIJIBUTaTh u
00OCHOBEIBAThL  THMIIOTE3HI,
dbopMynupoBarth
0000IIIeHU W BBIBOIBI II0
pe3yiabTaTamMm
IIPOBEIEHHOTO
HCCJICIOBAHUS;
dbopMynupoBaTth
OTIPEICIICHUST JICITUTENS W
KpaTHOTO, Ha3bIBaTh

JICITUTEITN ¥ KPaTHBIC YUCIIa;
pacrio3HaBaTh TPOCTHIE U

COCTaBHBIC qHUCTIa;
bopmMyIMpoBaTh u
MIPUMEHSATH MPU3HAKU
menuMoctu Ha 2, 3, 5,9, 10;
MIPUMEHSATH AITOPUTM
pasloKeHUs ~ YUClia  Ha
MIPOCTHIC MHOYKHTEIIH;

HAaXOAUTh  OCTaTKU  OT
JeJIeHUss W HEeMoJHoe
YacTHOE;

pacrno3HaBaTh UCTHHHBIE U
JIO)KHBIE BBICKA3bIBAHUS O
HaATypaJIbHBIX YHClIax,
NPUBOJUTH TMPUMEPHI U
KOHTPIIPUMEPBI,  CTPOUTH
BBICKa3bIBaHUS u
OTpUIIAHUSI BBICKA3BbIBAHUI
O CBOMCTBax HaTypaJbHBIX
YHCEJI,

KOHCTPYMPOBaTh
MaTEMaTHYECKHE

IIPEUIOKEHUS C MOMOUIBIO
CBA30K «», «ATHY,

«ECIH. .., TO...».
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23.

€IUHULBI IPH
YMHOKCHUM.

24,

YMHOKEHHE
HaTypaJIbHbIX YHCEIT;
CBOWCTBA HYJIS U
eIMHUIIBI TIPU
YMHOKEHUH.
JleiicTBue U CBOMCTBA
YMHOKECHHUSI.

25.

[IepemecturensHoE U
coueTaTesIbHOE
CBOMCTBa (3aKOHBI)
YMHOXEHUS,
pacnpeenuTenbHoe
CBOMCTBO (3aKOH)
YMHOXEHUS.

26.

[IepemecturensHoE U
coueTaTesIbHOe
CBOMCTBA (3aKOHBI)
YMHOXEHU,
pacnpeenuTenbHoe
CBOMCTBO (3aKOH)
YMHOXEHUS.

217.

Jlenenune Kax
JeficTBHE, 00paTHOE
YMHOKEHHUIO.

28.

Jlenenune Kax
JeficTBHE, 00paTHOE
YMHOEHHUIO.

29.

KommmoHeHTHI
JIECTBHI, CBSA3b
MEXy HUMH.
Jlenmenue ¢ ocTaTKoM.

30.

[TpoBepka pe3ynbTaTa
apu(hMETHIECKOTO
JIEUCTBUA.
KonTtponbHas padora
Ne2

31.

PaGora Hax
ommbkamu. [Iposepka
pe3yJibTaTa
apuPpMeTHUECKOTO
JIEUCTBUA.

32.

YucnoBoe BbIpakeHHUE.
YnpouieHue
BBIPAKEHU M.

33.

Brruucnenue 3HaueHui
YHCIIOBBIX BBIPAKECHUI;
HOPSZIOK BBINIOJIHEHHUS
JICUCTBHIA.

Hcnonp3oBaHue npun
BBIYHCJICHUAX
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34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

HEePEMECTUTENILHOTO U
COYETaTEILHOTO
CBOMCTB (3aKOHOB)
CIIOKEHHUS U
YMHOKEHHS,
pacnpeeauTeNnbHOTO
CBOMCTBA YMHOKEHHUSL.

CreneHs ¢
HATypaTbHBIM
[oxKasareJieM.

CreneHs ¢
HATypaTbHBIM
roxasareJieM.

3amuce 4ncia B BUAE
CYMMBI pa3psiTHBIX
ClIaraeMsIX.

Jenutenn u KpaTHbIe
qucia, pa3sioKeHHe Ha
MHOKHMTEJIH.

Jenutenu u KpaTHbIe
qucia, pa3sioKeHHe Ha
MHOKHMTEJIH.

[Ipocteie 1 cocTaBHBIE
qucna.

[Ipr3Haku genmMocTu
Ha2,5,10,3,9.

[Ipu3Haku genMMocTu
Ha2,5,10,3,9.

KonrpomnpHas padora
Ne3. «IIpuznaku
JETUMOCTIY.

PaGora Hazg
omnbOkamu. CrerneHp
qyyca.

44,

45,

46.

47.

Pazpgea 2.

Peimenue TeKCTOBBIX
3agau.

(84.)

Pemenue TEKCTOBBIX
3a/1a4
apu(pMETHICCKUM
CIIoco0OoM.

Perrenne mornyeckux
3aad4.

Pemenne 3agau
nepebopoM Bcex
BO3MOYKHBIX
BApUAHTOB.

Hcnons3oBanue npu
pelIeHun 3a7a4
TAOJIUI U CXEM.

° periaTh TeKCTOBbIC
3a/1a9¥ apuPMETHICCKIM
CII0CcO0OM, UCTIOIb30BaTh
3aBHCUMOCTH MEXIY
BEJIMYMHAMH (CKOPOCTH,
BPEMsl, PACCTOSIHUE; 1ICHA,
KOJIMYECTBO, CTOMMOCTD H
1p): aHAJTM3UPOBATH U
OCMBICIIMBATh TEKCT 33/1a4H,
nepeopMyIupoBaTh
yCIIOBUE, U3BJIEKATh
HEOOXOMMBIE TaHHBIE,
YCTaHaBJIMBATh 3aBHCUMOCTH
MEKIY BETHYHMHAMH, CTPOUTD
JOTMYECKYIO [ETIOYKY
pacCyXIeHUH;
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48.

Pemenue 3amay,
coJiepxKaIux
3aBUCHMOCTH,
CBS3LIBAIOIIHC
BEJIMYMHBI: CKOPOCTh,
BpEMsl, pPaCCTOSHUE;
IeHa, KOJTUYECTBO,
CTOUMOCTb.

° MOJICITUPOBATH XOT
pelIeHH s 3a/1a41 C TOMOIIIBIO
PUCYHKA, CXEMBI, TAOJIHIIbI;

° KPUTHYECKH
OLICHUBATH IIOJY4CHHBIN
pe3yibTaT, OCYIIECTBIATh
CaMOKOHTPOJTb, TPOBEPSIS
OTBET Ha COOTBETCTBUE
YCIIOBUIO, HAXOUTh OIINOKH;

49, Enunauner namepeHus: ° pemaTh 3aJa4u C
Macchl, 00bEMa, LICHEI; MOMOIIIBIO TIepedopa Bcex
pacCTOSTHYS, BPEMEHH, BO3MOYHBIX BApUAHTOB;
ckopoctu. CBsi3b ° MOJIb30BaTHCS
MEXKTy eTUHATIAMHA OCHOBHBIMH €THHUTIAMU
M3MEPCHHUS KaXKJ0H WU3MEpEHUS: TICHBI, MAaCCHI;
BEJINYHHBI. paccTOsHUS, BPEMCHH,
[IpencraBnenue CKOPOCTH; BBIpaXaTh OJHH
JTAHHBIX B BUJIE C/IMHUIIBI BEIMYMHBI Yepe3
TaOJIHII, CTOIOYATHIX TIpyTue;

JTarpaMM. ° W3BJICKATH,

50. Kontponsnas pabota aHaJM3UPOBAThH, OIICHUBATH

Ne4. Pemenue 3amau. nHpopMaruio,
MIPEJICTaBJICHHYIO B TaOIHIIE,

51. PaboTa Hax Ha CTOJIOYATOM Juarpamme,
OIHOKaAMH. HHTEPIPETUPOBATH
Hpe)ICTaBJTeHI/Ie MNpEaACTAaBJICHHBIC TAHHBIC,
JIAHHBIX B BUJIE HCIIOJIH30BaTh JJAHHBIE TIPU
Ta0JIMI], CTOJI0YATHIX pelIeHnH 3a1a4.

JarpamMmm.
52. Pa3pgea 3. [Ipencrasienue o ° YUTATh U 3alIMCHIBATh,
Jpoou. Ipodu Kak crioco0e CpaBHUBATh OOBIKHOBEHHBIE
(79u.) 3aIIMCH YaCTH npoOu, mpeaararh,
BEJIMYMHBL 000CHOBBIBATh U 00OCY)X/1aTh
53. Jlonu u 1po0H. CIIoCcoObI YIOPSAI0UYNBAHUS
N3o6paxenue npo6eit;
Ipo0Oeil TouKaMu Ha ¢ [IOHUMATh 1
KOODIHHATHO MPaBUJIBHO YHIOTPEOIATH
MPSIMOi. TEPMHUHBI, CBA3aHHBIC C

54, OOBIKHOBCHHEIG OOBIKHOBEHHBIMH 1
2pobu. JIECATUYHBIMU APOOSIMU;

55 06 ° MOJIENMpOBATL B

bIKHOBCHHDIC rpaduIecKo, mpeaMeTHOI
np061/1.v CpaBHeHue (opMe, ¢ TIOMOIITBIO
ApoGeti. KOMIIBIOTEpA MOHATHUS U
56. IIpaBuibHbIC 1 CBOMCTBA, CBSI3aHHBIC C
HCTIPaBUJIbHBIC O0OBIKHOBEHHOM TPOObIO;
pooH. L n300paxkaThb

57. Cnoxenue u 0OBIKHOBEHHBIE ApoOU

BbIUHUTaHUE ApoOeit ¢ TOYKaMH Ha KOOPJIUHATHON
OJINHAKOBBIMU MPSIMOIA; UCTIONIE30BATh
3HaAMCHAaTCIISIM. KOOPANHATHYIO IIPAMYIO IS

58. CroXXeHue u CpaBHEHHs IpoOeii;

BBIYHMTaHUE Ipo0eii C
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59.

OAMHAKOBBIMHU
3HaMCHAaTCJIAM.

60.

CrnoxeHue u
BBIYHUTaHUE Ipo0eii C
OJUHAKOBLIMHU
3HAMEHATEISM.

61.

[IpaBunbHbIC U
HeTpaBUIIbHBIC
npo6u. KourponbHas
pabora 3a 1
MI0JIYTO/IHE.

62.

Jenenue
HaTypaJbHBIX YHUCCIT
U 1poowu.

63.

CMelaHHuble YHUCia.

64.

CwmemanHas 1poOb;
IpeJICTaBICHNE
CMEIIaHHOH JIpo0u B
BH/JIE HETIPABWIILHON
JIpo0wu.

65.

CwmemanHas 1po0Ob;
MIpe/ICTaBJICHHE
CMEIIaHHOM JIpo0u B
BHJIC€ HEMTPABHIIBHOM
Ipo0wu.

66.

CwmemnranHast ApoOb;
BBIJCIIEHUE [IEJION
YaCTH YHUCIIa U3

HETMPaBUILHOUN APOOH.

67.

CwmemnranHas ApoOb;
BBICIIEHUE [IEJION
YacTH YHCIIa U3

HENPaBUILHOU IPOOH.

68.

Cnoxenue
CMEIIaHHBIX YHUCEIL.

69.

Cnoxenue
CMEIIaHHBIX YUCEI.

70.

Brruntanune
CMEIIaHHBIX YHUCEI.

71.

Brruntanue
CMENIaHHBIX YHCEIl.

72.

KonTtponsHas paborta
Neo5. CMmerranueie
quca.

73.

Pabora Hazg
OIIINOKaMHU.
JeuicTBus co
CMEIIaHHBIMU
YHCIIAMU.

OCHOBHOE CBOHCTBO
pooH.

° (dbopmMynupoBars,
3aMUCHIBATh C TOMOIIBIO
OYKB OCHOBHO€ CBOWCTBO
OOBIKHOBEHHOM JpooH;
HCII0JIb30BAaTh OCHOBHOE
CBOMCTBO Jpo0Ou Jist
COKpallleHus Apodeit u
MIPUBEJICHUA IPOOU K HOBOMY
3HAMEHATENIO;

° MIPEACTABIISITh
CMEIIaHHYIO ApOOb B BUJIE
HEIMPaBUIILHOMN U BBIIEIATH
LEeTYI0 YacTh YHCIIa U3
HENpPaBWIbHOM 1poou;

° BEITIOJTHSATH
apudMeTHuIecKue IeUCTBUS C
OOBIKHOBEHHBIMU U
JIECATUYHBIMU APOOSIMU;
IIPUMEHATH CBOWCTBA
apuMeTUIECKUX ACUCTBUI
JUTSL palliOHATIA3AIUN
BBIYMCJICHUI;

° BBITIOJTHATH TIPUKHAJIKY
Y OIICHKY pe3yJbTaTa
BBIUMCIICHUI; Ipeasarath u
MPUMEHSTh TPUEMBI
MPOBEPKHU BBHIYUCIICHUI;

° MIPOBOJUTD
HUCCIIENOBAHUS CBOMCTB
npoOei, omupasich Ha
YHCIIOBbIE SKCIIEPUMEHTHI (B
TOM YHCJIE C TOMOIIbIO
KOMIIBIOTEPA);

° pacro3HaBaTh
WCTUHHBIE U JIO)KHBIE
BBICKa3bIBaHUS O JPOOsIX,
MPUBOJIUTH PUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH
BBICKA3bIBaHUS U OTPHUIIAHUS
BBICKA3bIBaHUI;

° peliaTh TEKCTOBBIE
3aJa4u, CoAepKalue
IpoOHbIE JaHHBIE, U 3a/1a4H
Ha HaxXOXJIEHUE YacTH
LIEJIOTO U LIEJIOTO TI0 €r0
YacTH; BBISBISTH UX
CXO/JICTBA U pa3Inyus;

° MOJIEIMPOBATH XO/]1
pelieHus 3a/1a4u ¢ TOMOUIBIO
PHUCYHKa, CXEMBbI, TaOJIHIIbI;
° MIPUBOIUTH,
pa3bupark, OIIEHUBATh
pa3MyHbIe pEeUIEeHUs, 3aMUCH
pelIeHui TEKCTOBBIX 3a/1a4;
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74.

75.

Coxkparienue qpooei.

76.

Coxkparienue qpooei.

[EEN

77.

[TpuBenenne apodu x
HOBOMY
3HaAMEHATelo.

78.

[TpuBenenne apodu x
HOBOMY
3HaAMEHATeII0.

79.

CpaBHenue Jipo0eit.

80.

CpaBHenue Jipo0eit.

[EEN

81.

Crnosxenue npobeit ¢
pa3sHbIMHU
3HAMCHATCIISIMU.

82.

Crnoxenue apooeii ¢
pa3sHbIMHU
3HAMCHATCIISIMU.

83.

Crnoxenue apooeii ¢
pa3sHbIMHU
3HAMCHATCIISIMU.

84.

Brruutanue npobeit ¢
pa3sHbIMHU
3HAMCHATCIIIMMU.

Brruutanue npooeit ¢
pa3HBIMHU
3HaMEHATEISIMHU.

85.

Brruutanue mpooeit ¢
pa3HBIMHU
3HaMEHATEISIMHU.

86.

87.

KontposbHas padoTa
No6. Croxenue n
BbIUUTaHUE Ipo0eii ¢
pa3HbIMU
3HAMEHATEISIMHU.

88.

PaGora Hax
ommbkamu. poodu ¢
pa3HBIMU
3HAMCHATECIISIMH.

89.

YMHOXEHHEe poOeii.

90.

YMHOXEHHEe po0Oeii.

-

91.

Haxoxneune yactu
LIEJIOTO.

92.

Haxoxnaenue yactu
IECJI0ro0.

93.

B3aumMHo- 0OpatHbIe
JIpooH.

94,

Jlenenue npobeii.

95.

Jlenenue npobei.

-

Haxoxnenue 1eioro
10 €0 YacTH.

° KPUTHYECKH
OLICHUBATH NTOJY4CHHBIN
pe3yNbTaT, OCYIIECTBIISITh
CaMOKOHTPOJIb, TPOBEPSIst
OTBET Ha COOTBETCTBUE
YCIJIOBHIO, HAXOIUTh OIIMOKH;
° MIPEACTABISITh
JIECATUYHYIO APOOb B BUJIE
0OBIKHOBEHHOM, YNTATh U
3amnyuCchIBaTh, CPABHUBATH
JIECSITUYHBIC Ipo0u,
npeaiaratb, 000CHOBBIBATh U
00CyX1aTh CIIOCOOBI
YHOPSIIOYNBAHUS
JECSITUUHBIX APOOEH.
M300pakaTh NeCATUYHBIE
IpoOu TOYKaMU Ha
KOOPJMHATHOUN MPSIMOM;

° BBISIBJISITH CXOJICTBA U
paszIuyus MpaBuil
apuMeTUIECKUX ACUCTBUH C
HaTypaJbHBIMU YUCIAMHU U
JECATUYHBIMU APOOSIMHU,
OOBSICHSTD UX;

° BBITIOJTHATH
OKpYTJICHUE IeCATUUYHBIX
npo0eit;

° OTIepUpOBaThH
JIpOOHBIMU YHCIIAMH B
pealbHBIX KU3HEHHBIX
CUTYaIUsX.
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96.

97.

CaMocTosTeIbHAS
pabora.
YMHOXKEHUE U
JielieHre ApoOei.

98.

JecsTuuHas 3anuch
IpoOei.

99.

[IpencraBnenue
JECATUIHOM Ipoou B
BUJIE OOBIKHOBEHHOII.

100.

Nzobpaxenue
JECATUYIHBIX APOOeit
TOYKAMH Ha YHUCIIOBOM
IPSIMOM.

101.

CpaBHeHme
JECSITUUHBIX APOOEH.

Apudmernueckue
JIENCTBHSA C
JECATHIHBIMU
npoosimu. CrioxeHune
JIECSITUYHBIX APOOEi.

102.

Apudmernueckne
JNIEUCTBUS C
JIECATUYHBIMHA
npobsimu. CrioxeHune
JECATUYHBIX APOOEH.

103.

104.

Apudmernueckue
JNIEUCTBUS C
JIECATUYHBIMU
npoosimu. CiioxeHune
JIECITUYHBIX APOOECH.

105.

Apudmernueckue
NIEUCTBUS C
JECSITHUHBIMU
npooOsimu. Beruntanue
JECSITHUHBIX APOOEH.

106.

Apudmernueckue
NIEUCTBU C
JECSITHUHBIMU
npoOsimu. Beruntanue
JECSITHUHBIX APOOEH.

107.

Apudpmernueckue
JEUCTBHUS C
JIeCATUYHBIMU
npo6sMu. Beranranue
JIECATUYHBIX JIpOOeH.

KonTtponwsHas paborta
Neo7. Cnoxenue u
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108.

BBIYMTAHHE
JIECATUYHBIX JIPOOEH.

109.

PabGora Hazg
OIIINOKaMHU.
CrnoxeHue u
BBIYMTAHHE
JECSITHYHBIX APOOCH.

110.

YMHOXKEHHE
NECSITHYHBIX ApoOei
Ha HATypaJIbHOE
YHUCIIO.

111.

YMHOXKEHNE
JECATUYIHBIX APOOeit
Ha HaTypaJIbHOE
YHCIIO.

112.

YMHOXEHNE
JECATUYIHBIX APOOeit
Ha 10, 100, 1000...
[IpaBuno nocTaHOBKH
3amsATON B pe3yapTare
JIEWCTBUS YMHOKECHUS.
(Ymnoorcenue
oecsimuynvix 0pooell
na 10, 100, 1000...)

113.

YMHOXkeHne
JECATUIHBIX APOOCH
Ha 10, 100, 1000...
[IpaBuiI0 MOCTAaHOBKH
3amsTON B pe3yJbTaTe
JEHCTBUS YMHOKEHHUS.
(Ymnooicenue
decsamuynvix 0pooell
na 10, 100, 1000...)

114.

Jlenenue neCITHYHBIX
npoOeii Ha
HATYpPaJIbHOE YHUCIIO.
[IpaBuii0 MOCTAHOBKH
3aIATON B PE3yJIbTaTe
NEWCTBUS ICTIECHHUS.

115.

Jlenenue neCITHYHBIX
npoOeii Ha
HaATypaJbHOE YUCJIO.
[IpaBuiio mocTaHOBKH
3arsITON B pe3ynbTare
JEVCTBUA IeNIeHNUs.

JleneHue NeCATUYHBIX
npobeit a 10, 100,
1000... IIpaBuno
IMOCTAHOBKH 3aIIATOH B
pe3ynbTaTe AeUCTBUS
JIETICHUS.
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116.

117.

Jlenenue neCITUUHBIX
npob6eit va 10, 100,
1000... [IpaBumno
MMOCTAHOBKH 3aIsITON B
pe3yJbTaTe ACMCTBUS
JICJTICHHSL.

118.

KonTponsHas pabora
Ne8. YmHuoxenue u
JICJICHUE IECATHYHBIX
npoOeit Ha
HATypaJbHOE YHCJIO.

119.

Pabora Hax
OIIMOKaMH.
YMHOXEHNE U
JIeJICHUE JTCCATUIHBIX
TpoOei.

120.

YMHOXeEHUE
JECSITUUHOM po0u Ha
0,1;0,01; 0.001...

121.

YMHOXeHNE
JECSITUUHOM 1po0u Ha
0,1;0,01; 0.001...

122.

YMHOXKEHHE
JECATUYHBIX APOOEi.
[IpaBuiiO0 yMHOXKEHUS
JBYX JIECATUYHBIX
TpoOei.

123.

YMHOXEHNE
JECATUYHBIX APOOEi.
[TpaBus0 YMHOXEHUS
JBYX JIECATUYHBIX
npoOei.

124.

Jlenenue dncia Ha
JECATUIHYIO APOOb.

125.

Jlenenue dncia Ha
JECSITUHYHYIO IPOOB.

126.

JleneHue necATUYHON
npobu Ha 0,1; 0,01;
0.001...

127.

JleneHue necATUYHON
npobu Ha 0,1; 0,01;
0.001...

128.

enenue Ha
JEeCATUYHYIO APOOb.

129.

enenue Ha
JECATUYHYIO APOOb.

130.

KonrponbsHas paborta
Ne9. Jlenenue u
YMHOXKEHUE Ha
JECSTUYHYIO IPOOB.

Pabora Hazg
ommubkamu. Jlenenue u
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YMHO)KGHI/IG Ha
JIECATUYHYIO IPOOB.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

Pa3pnen 4.
Haranspuas
reoMeTpus.

(30u.)

Harnamneie
MPEICTABIICHUS O
¢urypax Ha
IUIOCKOCTH: TOYKa,
npsiMasi, OTPE30K, JIyd,
YTOJI, JOMaHas,
MHOTOYTOJIbHUK,

OKPYXHOCTb, KPYT.

VYromn

[Ipsimoit, ocTpeii,
TYIOU U pa3BEPHYTHIN
YTJIBL.

JnuHa oTpeska,
METpUYECKUE
CAUHUIIBI JJINHBI.

Jlnmvaa mroMaHo#H,
TepuMeTp
MHOTOYTOJIbHHKA.

H3mepenne u
MIOCTPOEHHE YIJIOB C
MOMOUIBIO
TpPaHCIIOPTHPA.

Harnsnaeie
MPEJICTaBICHUS O
burypax Ha
IJIOCKOCTH:
MHOTOYTOJIbHUK;
PSIMOYTOJIbHUK,
KBaJIpar;
TPEYTrOJbHUK, O
paBeHCTBE GUryp.

N3o0paxkenue puryp,
B TOM YHCJIC HA
KJIeT4aToi Oymare.

ITocTtpoenue
KOH(UTypauuii u3
yacTeu npsiMmoH,
OKPYXKHOCTH Ha
HEJIMHOBAHHOM U
KJIeT4aToil Oymare.

Hcnonn3oBanue
CBOMWCTB CTOPOH U
YIJIOB
NPsIMOYTOJIbHUKA,
KBaJpara.

IInmomane
MPSIMOYTOJIBHUKA U
MHOTOYT'OJIbHUKOB,
COCTaBJICHHBIX U3

° M0JIb30BAThCS
T€OMETPUYCCKUMH
MOHITHSIMH: TOYKa, IIpsMasi,
OTPE30K, JTy4, yrod,
MHOTOYTOJILHUK, OKPY>KHOCT,
KpyT;

° UCTIOJIb30BATh
TEPMUHOJIOTHIO, CBSI3aHHYIO C
yIJIaMu: BEPIINHA, CTOPOHA; C
MHOTOYTOJIbHUKAMHU: yTOJI,
BEpIINHA, CTOPOHA,
JIMarOHAaJb; C OKPYXHOCTBIO:
panuyc, IuameTp, HeHTp;

° UCTIOJIb30BaTh
CBOMCTBA CTOPOH U yIJIOB
NpSIMOYTOJTPHHKA, KBajpaTa
JUTSL UX TIOCTPOSHHUS,
BBIYHCIICHUS TUTOTIATU |
nepuMeTpa;

° BBIYHCIISTE TIEPUMET]
U TUTONIAIb KBaJpaTa,
MPSIMOYTOJIbHUKA, (pUTyp,
COCTAaBJICHHBIX U3
MPSIMOYTOJIbHUKOB, B TOM
yucie Guryp, n300pakEHHBIX
Ha KJIeT4aToi Oymare;

° M0JIb30BaThCS
OCHOBHBIMH METPHUYECKUMHU
eIMHULIAMU U3MEPEHUS
JUTUHBI, TIOLIAH; BBIPAXKATh
OJIHU €IMHUILIBI BEJIUYUHBI
qyepes Ipyrue;

° pacro3HaBaTh
napajuiejenumnes, Kyo,
UCIIOJIb30BATh
TEPMHUHOJIOTHIO: BEPILNHA,
pebpo rpaHb, U3MEPEHHUS;
HAXOJUTh U3MEPEHUs
napajuienenumnena, Kyoa;

° BBIYHCTISITH 00BEM
Ky0a, mapajuienenumneaa mno
3aJJaHHBIM U3MEPEHUSIM,
MOJIb30BaThCS SAMHUIIAMH
u3MepeHus 00béMa;

° peliaTh HEeCI0KHbIE
3aJja4ui Ha U3MEpPEHHE
TEOMETPUYECKHUX BEIMYUH B
MPAKTHYECKUX CUTYAIUSIX.

° UCIIOJIb30BATh
JTUHENKY U TPAHCIIOPTUP KaK
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IPSMOYTOJIBHUKOB, B
TOM yHcie uryp,
n300paKEHHBIX HA
KJIeT4aToi Oymare.

UHCTPYMEHTBI U1
IIOCTPOCHUS Y U3MEPECHUS:
U3MEPSTH JIJIMHY OTpE3Ka,
BEJINYUHY YIJIa; CTPOUTH

142. [Tnomanp 1 OTpPE30K 33JJaHHOM JJIUHBI,
IPSIMOYTOJIbHUKA U yroJ, 3aJaHHOM BEJTMYMHBI;
MHOT'OYT'OJIbHUKOB, OTKJIaJIbIBaTh LIUPKYJIEM
COCTaBJICHHBIX U3 paBHBIE OTPE3KHU, CTPOUTH
IPSIMOYTOJIbHUKOB, B OKPYKHOCTb 33JJaHHOT'O
TOM ymcie Quryp, paauyca;
n300paXEHHBIX Ha L n300paxarb
KJIeT4aToil Oymare. KOH(uUrypauuu
143. [Mnomans 1 reoMeTpUu4ecKux (uryp Ha
IPSIMOYTOJIBHUKA U HEJIMHOBAHHOM U KJIETYATON
MHOT'OYT OJIbHUKOB, Oymare (a7 c1abOBUISAIINX);
COCTAaBJIEHHBIX U3 npeJiaraTh, ONUCHIBaTh U
PSIMOYTOJIbHUKOB, B 00cy)xaaTh crocoOsl,
TOM uucie Guryp, AITOPUTMBI IOCTPOCHHUS,
n300paXEHHBIX HA o pacro3HaBaTh U
KJIeT4aToi Oymare. n300paxarb Ha
144. EnvHALBI n3MEpeHns 1 HEJIMHOBAHHOW M KJIETYaTOU
ILJIOIIATH. Oymare TpsIMOM, OCTPBIH,
145. Enuuuier namepenus TYNOW, Pa3BEPHYTHIN YIJIbI
TUTOIIATH. (mmst cmaboBUASIINX ), (TS
146. KaneKkynsrop. 1 CJIETIBIX OOYJarOIIMXCS
147. KasbKyssTop. 1 n300paxaTb U3y4aeMble YIIIbl
148. KoHTposbHas paGoTa 1 B IIpu0OOpE [UIs MUChbMA 10
3a 2 MOJyTOAIHE. bpaiinio); cpaBHUBATh YIIIbL;
° MOHUMATh U
149. Pabora Han 1 UCIIOJIb30BAaTh TPU PEIICHHH
OUIMOKAMH. 3aj1a4 3aBUCHMOCTH MEXLy
150. Harnsinusie 1 eMHUIIAMU METPUUECKON
HIPEACTABJICHUA O CHUCTEMBbI Mep; 3HAKOMHUTHCS C
IIPOCTPaHCTBCHHBIX HEMETPUYECKUMU CUCTEMAMU
urypax: MEDP; BBIPAXKATh JIJINHY B
IPSIMOYTOJIbHBIN pPA3JIMYHBIX €AUHULIAX
napasuieNenumnen, Kyo, M3MEPCHHUS.
MHOT'OTPaHHUKH. ° MIPUBOIUTH IIPUMEPHI
151. Harnsnnere 1 00BEKTOB PeaTbLHOrO MUPA,
MMpCACTABJICHHAA O HMEIOIIUX Q)OpMy
MPOCTPAHCTBEHHBIX MHOTOYTOJIbHHKA,
urypax: NPSIMOYTOJIBHUKA, KBaApaTa,
TPSMOYTOJIbHBIH TPEYroJIbHUKA, OLICHUBATh UX
napaeNnenunes, Kyo, JIMHEUHBIE Pa3MeEpBIL.
MHOTOTPaHHWKH. BBIYHCIIATE: IEPUMETP
152. I/I306pa)KeHI/Ie 1 TPEYroJLHUKA,
MPOCTEHIIHNX TIPAMOYTOJIbHUKA,
MHOTOTPaHHHKOB. MHOTOYTOJIbHUKA; IJIOLIa/1b
153. N3ob6paxenue 1 IPSIMOYTOJIbHHKA, KBa/IpaTa;
MIPOCTEUILINX
MHOTOTPaHHHKOB.
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154.

155.

Pa3pépTku KyOa u
napasulesIeuIeaa.

156.

Coznanue mojenei
MHOTOTPaHHUKOB (U3
Oymaru, poBOJIOKH,
MJIACTHIIMHA | JIP. ).

157.

O6béM

IPSIMOYT OJTBHOTO
napaienenuresna,
KyoOa.

158.

O6béM

IPSIMOYT OJTBHOTO
napasuiesenumnena,
KyOa.

159.

O6béM
MPSIMOYTOJTBHOTO
napasuiesienunena,
KyOa.

KontposbHas padoTa
Nel0.
[Tnomany 1 00BLEMBI

dburyp.

160.

Enuuuiel uamepenus
o0néma. Pabora Hax
OIIMOKaMH.

° n300paxarb
OCTpPOYTOJIbHBIE,
IPSIMOYTOJIbHBIE U
TYIOYTOJIbHbIE
TPEYTrOJIbHUKU;

° CTPOUTH Ha
HEJIMHOBAHHOM U KJIETYATON
Oymare KBajpar u
IPSIMOYTOJIbHUK C 3a/laHHBIMU
JUIMHaMU CTOPOH (AJ1s1
C1a0OBUASILNX), (715 CIIENBIX
oOyJarouxcst U300paxxatb
u3y4aeMble QUTyphI B
npubope it mucbMa 1o
Bpaiinto). uccienosars
CBOWCTBA NMPSAMOYTOJIbHUKA,
KBajJpara Iyrém
AKCIIEPUMEHTA, HAOTIOCHUS,
M3MEpEeHus, MOJCINPOBAHNUS;
CpaBHMBATh CBOMCTBA
KBaJIpaTa u MpsiMOyroJbHUKa
° pacro3HaBaTh
VCTUHHBIE U JIO)KHBIE
BBICKa3bIBAHUS O
MHOTOYT'OJIbHUKAX,
IPUBOAUTE IIPUMEPHI U
KOHTPIIPUMEPBI. UCCIIEA0BATh
3aBUCUMOCTb IIOLIA U
KBaJpaTa OT JJIMHBI €r0
CTOPOHBI;

° BBIPAXaTh BEJINYUHY
IUIOIIAM B PA3JINYHBIX
eIMHUIIAX U3MEPEHMUS
METPUYECKOH CUCTEMBI MEP,
IIOHUMAaTbh U UCII0JIb30BaTh
3aBUCUMOCTH MEXy
METPUYECKUMU eIMHULIAMU
U3MEPEHUs TIIOLIAIH;

° 3HAaKOMHTbCS C
IpUMepaMu IPUMEHEHUS
IUIOINAM U TIEpUMETpa B
HPAKTUYECKUX CUTYaIUSX.
pelarh 3aja4u U3 peabHON
KU3HU, IPeUIaratb U
00CyX/1aTh pa3IyuHbIe
CrocoOBI penieHus 3aaay.
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161.

162.

163.

164.

165.

166.

167.

168.

169.

Paszpeua 5.
IToBTOpeHue u
obo0menme.
(10u.)

[ToBTOpEHUE N
oboOmieHue.
YHucnosblie
OyKBEHHBIC
BBIpaXXEHUS, OPSIOK
JICUCTBHH,
HCIIOJIb30BAaHUE
CKOOOK. YmpoluieHue
BBIPAKCHUM.

[ToBTOpEHUE N
00001ICHHE.
Oxkpyrnenue
HaTypaJbHBIX YUCE,
JECATUYHBIX APOOEi.

[ToBTOpEHME N

000011EeHHE.
OOBLIKHOBEHHEIE
Jpoou.

[ToBTOpEHUE 51
000011eHMe. Pemenne
TEKCTOBBIX 3aja4,

cojiepKanux Ipoou.
OcCHOBHBIE 33J1a4X HA
Ipo0wu.

[ToBTOpEHME N
0000111eHne. Pentenne
TEKCTOBBIX 3aJ]ay Ha
JBUKEHHE, TOKYITKHU,
pabory.

[ToBTOpEHME U
00o011IEHHE.
CrnoxeHnne u
BBIYMTAHHE
JECATUYHBIX APOOECH.

IToBTOpEHUE U
o0o01IeHHE.
YMHOXEHUE U
JIeJICHHUE
JECATUYHBIX APOOECH.

Pewienue ypaBHeHUN.

IToBTOpEHUE N
00o0mmenue. Pemenne
TEKCTOBBIX 3a/]a4 C
PAKTUYECKUM
COJIEp’)KaHUEM.

J 0000mmare u
CUCTEMAaTHU3UPOBAaTh 3HAHMS
[0 KypCcy MaTeMaTUKH S
KJ1acca,

° BBIYHCIIATL 3HAYCHMS
BBIPAKECHUI,  COJAEPIKAIIMNX
HaTypaJbHbIE qHpcIa,
OOBIKHOBEHHBIE u
JIECSITUYHBIE Ipobu,

BBIIIOJIHATH MIPe0Opa3oBaHUs
YUCEIT;

° BBIOMpATh croco6
CpaBHEHUS qucen,
BBIYUCIICHUH, MIPUMEHSATH
CBOMCTBA apuU(METUUYECKUX
e cTBHI IS
panoHaIN3alHuN
BBIYMCJICHU;

° OcCymecTBIsTh
CaMOKOHTPOJIb

BBIIIOJTHSEMBIX JEUCTBUH H
CaMOTPOBEPKY  pe3yJibTaTa
BBIYMCJICHUI;

° pemarb  3agayd U3
peanbHOM KU3HU,
MPUMEHSATh MAaTEMaTHUYECKUE
3HAHUS JUIsl pEUIeHUs 3aaad
u3 JIPYTHX y4eOHBIX

MPEIMETOR;
° peliarb 3a1a4n
pa3HbIMHU criocobamu,
CpaBHHUBATh CITOCOOBI

pelIeHus 3a1a41, BHIOUPATh
paIrMoHaAIBHBIN CITOCOO0.
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170. [ToBTOpEHUE N
0000111EeHHE.
Pemenne TeKCTOBBIX
3aja4 C
MPAKTHYECKUM
COJICpPIKaHUEM.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoHTposabsHble paboThI

170

13
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TemaTn4yeckoe NIaHNpPoOBaHue N0 y4eOHOMY Kypcy «MaremaTuka» 6 kiace

(5 yacoB B Heneno, Becero 170 yacon)

Ne Ha3Baunmue OcHoOBHOE coep:KaHue Kouas OcHoBHbBIE BH/bI 1eSITEILHOCTH 00y4aI0OIINXCS
pasaeJa 0
(Tembl) Kypca YPOK
(4K CJI0 YacoB) 0B
1. Harypanbubie Apudmernueckue NeNCTBUA c|1 3HATh U IOHUMATh TEPMHUHBI, CBSI3aHHBIE C PA3JIMYHBIMU BUJIAMU
yucna. (30 4.) MHOTO3HAaYHBIMU HATYPAIbHBIMU YHCIIAMH. 4uCel M CHOCO0AaMM HMX 3alMCH, HEPEXOJMTh (ECIH ITO
BO3MOJKHO) OT OJTHOM (hOPMBI 3aIMCH YUCTIa K IPYTO;
2. Apupmernyeckue JeHCTBUS cll CpPaBHHMBAaTh U YHNOPSAJIOYMBATH LIEJIbIE YHMCIIA, OOBIKHOBEHHbBIE U
MHOT'O3HA9HBIMU HAaTYPaJlbHBIMH YHCIaMH. JeCSITUUHbIE JApoOu, CpaBHUBATh 4YHCIA OJHOTO W Pa3HbIX
3. Apudmernueckne JEHCTBUS c|1l SHAKOB, N
BBITIOJTHATh, COYETasl YCTHBIE H THUCbMEHHBIC TIPHEMBI,
MHOTOSHAYHBIMHI HATYPANIbHBIMHI HHCTaMH. apudMeTHYeCcKue JACUCTBUS C HATypaIbHBIMH U  IEIBIMH
4 UHCIOBBIE BHIPAKCHHS, TOPS/IOK ACHCTBHI, | 1 YyHhCllaMd, OOBIKHOBEHHBIMM U  JIECATUYHBIMU  JIpOOsSMHU,
HCIIOIE30BAHIE CKOGOK. MOJOXKHUTEbHBIMY M OTPALATENBHBIMH THCIAMH;
BBIYMCIISITh 3HAYEHUS YMCIOBBIX BBIPAXKECHUI, BBIIOIHATh
5. YucioBeie BBIPAXKEHHUS, TOPSIOK JIeHCTBHH, 1 OPUKUIKY H OLCHKY pe3ylbTaTa BBEIYHCIICHUN, BBITIOIHSITH
HCIIOIB30BAHNE CKOOOK. npeoOpa3oBaHUs YHMCIOBBIX BBIPDAKEHUH Ha OCHOBE CBOMCTB
apuMETUYECKUX JTCUCTBUH;
6. YucioBbIe BHIPOKEHUS, MOPSIOK ACHCTBYM, | 1 COOTHOCUTh  TOYKY HA  KOODAMHATHOM  mpsAMON ¢
HCII0JIb30BaHKE CKOOOK. COOTBETCTBYIOIIUM €H YHCIIOM M HU300pa)xaTh YUClia TOYKaMu Ha
KOOPJAMHATHOU MPSAMOM, HAXOAUTH MOJYJIb YU CIIA;
£ Hcnounbsosatne Tip BhruMCieHmAX | 1 OKpYTJISITh LIEJIble YHUCJIa M JIeCATHUYHbIE ApoOU, HaXOIUTh
MEPEMECTUTEIBHOTO U COYETaTEIbHOTO IPUOITHKEHUS YHCET;
CBOMCTB CIIOKCHHUS U YMHOKCHHS. BBITIOJIHATh apU(PMETHYECKUE JEHCTBHS C MHOTO3HAYHBIMHU
HaTypaJbHbIMU YHWCJIAMH, HAXOJUTh 3HAYEHUS YHUCIOBBIX
8. Hcnonwp3oBanue npu BbIYMCIEHUSX | 1 .
BBIp2KEHUI cO CKOOKaMM M 6€3 CKOOOK; BBIUMCIIATH 3HAYCHUS
MEPEMECTUTEIBHOTO U COYETaTEIbHOTO

CBOMCTB CJIOXKEHHUS U YMHOKCHUA.

BBIan(eHHﬁ, COJACpKaAIIUX CTCIICHU,

HCIIOJIb30BAaThb  IIPpHU  BBIYHUCICHUAX  NCPEMCCTUTCIBHOC 151




10.

Hcnons3oBanue npu BBIYHCIICHUAX
NEPpEMECTUTCIIBHOTO u COYCTAaTCIIBHOT'O
CBOMCTB CJI0KCHUS U YMHOXKCHUS.

11.

Hcnons3oBanne npu BBIYHMCIICHUAX
NNEPEMECTUTCIIBHOTO u COYCTAaTCIIBHOT'O
CBOMCTB CJIOKCHUS U YMHOXCHUS.

12.

Ucnonw3oBanue npu BBIYHCIICHUSX
pacnpeeuTeNbHOr0 CBONCTBA YMHOKEHUS.

13.

Ucnonw3oBanue npu BBIYHCIICHUSX
pacnpeenuTeNbHOr0 CBONCTBA YMHOKEHUS.

14.

Hcnons3oBanue npu BBIYHCIICHUSX
pacnpeenuTeNbHOrO CBONCTBA YMHOKEHUS.

15.

OxpyriieHrne HaTypaJbHbIX YHCEI.

16.

OxpyriieHrne HaTypaJlbHbIX YHCEI.

17.

OxpyriieHrne HaTypaJbHbIX YHCEI.

18.

Z[eJ'II/ITeJ'II/I M KPAaTHBIC YHCJIA.

19.

HGHI/ITGHI/I M KPAaTHBIC YHCJIA.

20.

HauOonpmmii 0Ol 1eINTENb.

HanbGonpmmuii 00NN AEIUTETD.

COYETaTeJIbHOE  CBOWCTBA  CIIOKEHUS M yYMHOXKEHUS,
pacrpeneNuTeNIbHOe  CBOMCTBO  YMHOXKEHHSI OTHOCHTEIBHO
CJIO’KEHUSI, CBOMCTBA apu(METHUECKHX JICHCTBHIA;

UCCIIEIOBATh YMCIIOBBIE 3aKOHOMEPHOCTH, TIPOBOJIUTH YHCIIOBBIC
OKCTIEPUMEHTBI, BBIIBUTATh M 00O0CHOBBIBATH TUTIOTE3HI,
(GopMynUpOBaTH  ONpENeNIeHUs]  JNENUTENs W KPaTHOTO,
HanOOJIbIIETO OOIIEro JeNHUTeNs W HaWMEHBLIETo O0O0IIero
KpPaTHOTO, TPOCTOTO M COCTABHOTO YHCEI; HMCIIONB30BaTh ITU
TIOHATHS TIPU PEIICHUH 3a]1a4;

OPUMEHSTh AJTOPUTMbI BBIYHUCICHUS HauOOJbIIEro OOIIero
JeTUTENsT ¥ HAaUMEHBIIEro OOIIero KpaTHOTo JBYX YHCEN,
QITOPUTM PA3JIOKEHHS YK CIIa HA TIPOCTHIE MHOKHTEIH;
UCCIIEIOBAaTh CBOMCTBA JETMMOCTH CYMMBI M TPOW3BEICHUS
qrcen,

NPUBOJNUTH TPUMEPHl YHCEN C 3aJaHHBIMH CBOWCTBaMH,
pacrio3HaBaTh BEpPHbIC M HEBEPHBIE YTBEPIKICHHUS O CBOWCTBAaX
qrcesd, OINpOBEpraTh HEBEPHBIC YTBEPIKICHHS C ITOMOIIBIO
KOHTPIIPUMEPOB;

KOHCTPYMpPOBaTh MaTeMaTUYECKUE MPEIJIOKEHUS C MOMOIIbBIO
CBS30K «1», «UJIN», «ECIH..., TO...»;

Pemarp TeKkcTOBBIE 3a/1a4M, BKIIOYAIOIINE TIOHATUS JEIUMOCTH,
apuMETUYECKUM CIIOCOOOM, HCIOJIb30BaTh Tepedop Bcex
BO3MOKHBIX BApUAHTOB;

IIPUBOJIUTH, Pa30UpaTh, OLIEHUBATH PA3IMYHbIEC PELICHHUS, 3aITUCH
pelIeHni TeKCTOBBIX 3a/1a4;

KPUTHYECKU OIICHUBATh IOJIyYEHHBIH pe3yJiabTaT, HaXOAWUTb
OIIMOKHU, OCYIIECTBISATh CaMOKOHTPOJb, MPOBEpsis OTBET Ha
COOTBETCTBHUE YCIOBHUIO.
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21. HauGonpimmii 001uii 1e1uTens. 1
22. HaumensIee o0iee kpaTHoe. 1
23. Haunmenbmiee oOriee kpaTHoe. 1
24. Haumensiee o0riee kpaTHoe. 1
25. J1enuMoCTh CyMMBI ¥ TPOU3BEACHUS. 1
26. JlenuMOoCTbh CyMMBI U TPOU3BEICHUSI. 1
27, JlenuMoCTh CyMMBI M TPOU3BEACHUS. 1
28. JleneHnue ¢ ocTaTKoM. 1
29. Konmponvnas paboma Ne 1 no meme: | 1
«/lenumocmu uuceny.
30. AHanu3 KOHTpOJIbHOW paboTel. Jlemenue ¢ | 1
OCTaTKOM.
31. | dpo6wu. (78 4.) OObIKHOBEHHAs J1poOb, OCHOBHOE CBOMCTBO | 1 CpaBHUBaTh W YIOPSAAOYMBATH JpoOH, BBIOMpaATh CHOCOO
Ipoowu. CpaBHEHHUs IpoOeii;
NPEJCTaBISATh JECATUYHbIE ApoOM B BHUAEC OOBIKHOBEHHBIX
32. Coxparenue apo0ei. 1 npoOeli ¥ OOBIKHOBEHHBIC B BHJIC JICCATHYHBIX, MCIIOJIb30BaTh
= SKBHUBAJICHTHBIE TPEICTABICHUS OOHBIX 4YHCeNl TMpU HUX
33. CokpaieHue pooei. 1 pel AP p
CPaBHEHHH, TPU BBIYUCIICHUSIX;
34. CpaBHeHHe U YIIOpAOYUBAaHUE Hp06eﬁ 1 HUCIIOJB30BATh JICCATHUYHBLIC HpO6I/I npu Hpeo6pa30BaHI/II/I
BEJIMYMH B METPUUYECKOI cUCTEME Mep;
35. CpaBHeHHE U yOPsII0YMBaHUE APOOEI. 1 BBINOJIHATh apU(pMeTHYecKue ACUCTBUS ¢ OOBIKHOBEHHBIMH U
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36.

37.

Pemenne 3amad Ha HaXOXACHHE YaCTH OT
OeJIoro.

38.

Pemenne 3aga4 Ha HAXOXAECHUE YacTHU OT
LETIOTO.

39.

Pemenne 3amad Ha HaXO0XKACHHE ICIIOTO IIO
€ro 4acCTu.

40.

Pemenne 3amau Ha HaXO0XIACHUC LICI0T0 IT0
€ro 4acCTu.

41.

JIpoOHOE YKCII0 KaK Pe3yNbTaT JACICHHUS.

42.

[IpencraBnenue AeCITUYHONW IpOOU B BUIE
OOBIKHOBEHHOM JIpoOM W  BO3MOXKHOCTH
MpEeACTaBICHUST OOBIKHOBEHHOW JpoOu B
BUJIE TECITUYHOM.

43.

[IpencraBnenue AecITHYHONW IPOOH B BHUIE
OOBIKHOBEHHOM JIpoOM W  BO3MOXHOCTh
MpEeACTaBICHUSI OOBIKHOBEHHOW JpoOu B
BUJIE IECATHIHOM.

44,

[IpencraBneHue AECITUYHONW IpPOOU B BHUIE
OOBIKHOBEHHOM JIpoOM W  BO3MOXHOCTh
MpEeACTaBICHUST OOBIKHOBEHHOW JpoOu B
BUJIE ECITHUIHOM.

45.

JlecsiTuunbie IpoOH U METpUYECKasi CHCTeMa
Mep.

JlecaTUYHBIC IPOOU U METPHUECKAsi CHCTEMA
Mmep.

JECATUYHBIMH IPOOSIMU;

BBIUMCIISATH 3HAUEHUS BRIPOKECHUH, COIepKAINUX OOBIKHOBEHHBIE
U JIeCATHYHBIC IpOOH, BBINONHATH NpeoOpa3oBaHUs IpoOeid,
BBIOMpATh CIOCOO, TPUMEHATH CBOMCTBA apU(PMETHYECKUX
JIEWCTBUI JIJIs1 pAallMOHAIIN3ALMK BEIYUCIICHUN;

COCTaBJIATh OTHOIIEHUS W MPOINOPLUHU, HAXOJAUTh OTHOIIEHHE
BEJIMYMH, JACJUTH BEIMYNHY B JAHHOM OTHOIICHHUH;

HaxomnTe SKCHEpUMEHTANBHBIM IyTEM OTHOIIEHHUE JITHHBI
OKPYKHOCTH K €€ JuaMeTpy;

UHTEPIIPETUPOBaTh MacIITad KaK OTHOIIEHWE BEJIWYHH,
HaXOJMTh MacluTad IjaHa, KapThl U BBIYMCIATH PACCTOSHMS,
UCIO0JIb3YS MacIlTab;

OOBSICHATB, YTO TAKO€ MPOIIECHT, YIOTPEOIATH 000POTHI pedH CO
CJIIOBOM «ITPOLIEHTY;

BbIpaXKaTh TMPOLIEHTHI B Jpo0siX M JpoOM B MPOLEHTAX,
OTHOIIEHHE JBYX BEJIUYUH B IPOIICHTAX;

BBIUHUCIIATh MHPOLEHT OT YHCIAa W YHUCIO IO €ro IMpOIEHTY.
OKPYTJISITH APOOU U MPOLEHTHI, HAXOAUTh MIPUOIKEHUS YHCET;
pemiatb 3aJadyd  Ha YacTH, MPOLEHTH, MPOTNOPLHH, Ha
HaxOoXJIeHHEe JpoOu (TIPOIEHTA) OT BETUYMHBI U BETUYUHBI 110 €&
npobu (TporeHTty), ApoOu (MpOoIeHTa), KOTOPBIA COCTAaBIISET
0JIHa BeJIMYMHA OT JPYroii;

OPUBOJUTH TPUMEPHl HCIOJIB30BAHUS B PEAIbHON KU3HU
MOJIOKUTEIBHBIX U OTPULIATEIIbHBIX YHCET;

n300paxkaTh 1LIENble YHUCIIA, TOJOXKUTEIbHbIE U OTPUIIATEIbHbBIE
yKclia TOYKaMU Ha YHUCJIOBOM MPSAMOiL, UCTIOIb30BATh YHCIOBYIO
MPSIMYIO JUISL CPAaBHEHUS YHCET;

NPUMEHSTh MpaBUila CPAaBHEHUS, YIIOPSAOUYUBATH LIENbIC YMCIA,
HAXOJHUTh MOJYJIb YUCIIA;

dbopMynupoBaTh MpaBHUJa BBIYMCICHUS C TOJOXKHUTEIbHBIMH U
OTPULIATEIbHBIMUA YHCJIAMH, HAXOJWUTh 3HAYCHMsI YHCIOBBIX
BBIPQ)KEHUH, coJepKalMX JCWCTBUSA C TOJIOKUTEIbHBIMU U
OTPUILIATEIbHBIMU YHUCIIAMU;
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46.

47.

JlecsaTUuHbIE TPOOU U METPHUECKAsi CUCTEMA
Mep.

48.

Apudpmernueckie NEHCTBUS W YHUCIOBBIC
BBIDAKEHUS  C  OOBIKHOBEHHBIMH U
JECSITUYHBIMU JIPOOSIMHU.

49.

Apudpmernueckie NEHCTBUS W YHUCIOBBIC
BBIDAKEHUS  C  OOBIKHOBEHHBIMH U
JECSITUYHBIMU JIPOOSIMHU.

50.

Apudmernueckue AEUCTBUS M YHUCIIOBBIE
BBIDOKEHUS  C  OOBIKHOBEHHBIMH U
JECSITUYHBIMU JIPOOSIMHU.

51.

Apudmernueckue AEUCTBUS M YHUCIOBBIE
BBIDAKEHUS  C  OOBIKHOBEHHBIMH U
JEeCATUYHBIMH JPOOsSMHU.

52,

ApubdmMernueckne ACUCTBUS M YHUCIIOBBIC
BBIDAKEHUS  C  OOBIKHOBEHHBIMH U
JECSITUYHBIMU JIPOOSIMHU.

53.

Konmponvnas paboma Ne 2 no meme: «Bce
oeticmausl c 00ObIKHOBEHHLIMU u
0ecmuYHbIMU OPOOAMUY.

54,

AHanu3 KOHTPOJBHOU paboThl. JlecaTnynbie
IpoOu U MeTpHUUEecKas CUCTeMa Mep.

55.

OTHOIIIEHHE.

56.

I[e.]'[eHI/Ie B JaHHOM OTHOHIICHHMU.

I[eHeHI/Ie B JaHHOM OTHOIICHHMU.

NPUMEHATh  CBOMCTBAa  CIIOKEHUST M YMHOXKEHHS  JUIS
npeoOpa3oBaHus CyMM U IPOU3BEICHUN;

MPUBOJIUTH, Pa30MpPaTh, OICHUBATH PA3IMYHBIC PEIICHUS, 3aTHCH
pELIEHUI TEKCTOBBIX 3a/1a4;

U3BJICKaTh ~ WHGOpMANMI0O W3  TAOMUI] ®W  JAWarpamm,
WHTEPIPETUPOBATH TaOJIMYHBIC JIAHHBIC, OTIPENIETSATh
HanOoJIbllIee U HAMMEHBIIIEE U3 MPEICTABICHHBIX TaHHBIX;
OOBSICHAT, W WUIIOCTPUPOBATH TOHATHE TMPAMOYTOJIBHOM
CUCTEMBl  KOOPJMHAT  Ha  IJIOCKOCTH,  MCIOJB30BaTh
TEPMUHOJIOTHIO; CTPOUTH Ha KOOPJAMHATHON TUIOCKOCTH TOYKU U
burypsl 1o 3aJlaHHBIM KOOpJMHATaM, HaXOJUTh KOOPIWHATHI
TOYEK.
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57.

58.

Macmra0, mpomopius.

59.

Macmra0, mpomopius.

60.

Macmta6, nmponopiiusi.

61.

[IpuMeHeHre mnponoOpUMKA MNpU  PEIICHUH
3az1ad4.

62.

[IpuMeHeHne mnponopuuid MNpU  PEIICHUH
3az1a4.

63.

[IpuMeHeHne mnponopuuid NpU  PEIICHUH
3az1ad.

64.

[IpuMeHeHne mnponopuMid MNpU  PEIICHUH
3az1ad4.

65.

Konmponvnas paboma Ne 3 no meme:
«OmuoweHus u nponopyuuy.

66.

AHanu3 KOHTPOJIBHOU paboThl. [IpumeHeHne
MPONOPIMI MPU PEUICHUHN 3aa4.

67.

IlonsaTue IIpOonCHTA.

68.

Borunicnenue mnpoueHTa OT BEJIMYMHBI U
BEJIMYMHBI 110 €€ MPOIICHTY.

69.

Breruucnenue npouceHTa OT BCIWYHMHBI H
BEIIMUMHBI I10 €€ MMPOLCHTY.

70.

Breruucnenue IIponcHTa OT BCIWYHMHBI H
BEJIMYUHEI 110 €€ MMPOLCHTY.

BblpakeHHEe  TIPOIIGHTOB  JICCSITUYHBIMU
IpoOsIMHU.
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71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

Beipaxkxenue  mpomeHToB  AecaThyHbIMU | 1
IpoOsIMHU.

Pewrenue 3a1a4 Ha IPOLICHTHI. 1
Pewrenue 3a1a4 Ha IPOLICHTHI. 1
Beipaxxenne  oTHomeHws  BenmmuuH B | 1
MPOIICHTAX.

Beipaxxenune  oTHomieHwWs  BenmuuH B | 1
MPOIICHTAX.

Konmponvnas paboma Ne 4 no meme: | 1
«IIpoyenmul».

[TomoxuTenbHBIE U OTPHUIIATEIBHBIC YHCIIA. 1
[lenbre uncna. 1
Monynb qiuca, reomerpuueckas | 1
HHTEpIpeTaIs MOyl Ynca.

N3obpaxenne wumcen Ha KoopauHaTtHOH | 1
MPSMOI.

UncrnoBbie MPOMEKYTKH. 1
UncrnoBbie MPOMEKYTKH. 1
CpaBHeHUE UHnCen. 1
CpaBHeHUE UHCe. 1
CpaBHeHue yuces. 1
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86.

87.

88.

89.

90.

91.

92.

93.

94,

Apudpmernueckue JNEeUCTBUS c
M10JIOKUTETIbHBIMU OTpULIATEIILHBIMU
YHCIIaMHU.
Apudpmernueckue NeUCTBUS c
MIOJIOKUTEIbHBIMU OTpULIATEILHBIMU
YHCIIaMU.
Apudmernueckue NEeUCTBUSA c
MOJIOKUTETbHBIMU OTpULIATEIbLHBIMU
YHCIIaMU.
Apudmernueckue NencTBUA c
MOJIOKUTEITbHBIMU OTpULIATEILHBIMU
YHCIIaMU.
Apudmernueckue NencTBUA c
MOJIOKUTEIbHBIMU OTPHLIATEIILHBIMU
YHCIAMH.
Apubdmernueckue NEHCTBUSA c
MOJIOKUTEIbHBIMU OTPHILIATEIILHBIMU
YHCIaMHU.
Apubdmernueckue NEeNCTBUSA c
MIOJIOKUTEIbHBIMU OTPHLIATEIIbHBIMU
YHUCIaMHU.
Apudmernueckue NeUCTBUSA c
MIOJIOKUTENbHBIMU OTPHLIATEIIbHBIMU
YHUCIaMHU.
Apugpmernueckue JNEUCTBUSA c
MIOJIOKUTEIIbHBIMU OTPHILIATEIbHBIMU
YHCIIAMHU.
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95.

96.

Apudpmernueckue JNEeUCTBUS c
MOJIOKUTENBHBIMU U OTPULATEIbHBIMH
YHCIaMHU.

97.

Apudpmernueckue NeUCTBUS c
MOJIOKUTEIPHBIMU W OTPULATEIbHBIMH
YHCIIaMH.

98.

Konmponvnas paboma Ne 5 no meme:
«llonoscumenvuvie u  ompuyamenvhvie
yucay.

99.

[IpssmoyronpHas cucTtemMa KOOpIMHAT Ha
IJIOCKOCTH.

100.

[IpsimoyronpHas cucTtemMa KOOpAMHAT Ha
IJIOCKOCTH.

101.

KoopauHaTs! TOUKH Ha IMJIOCKOCTH, adcIrcca
Y OpJIMHATA.

102.

KoopauHaTs! TOUKH Ha IMJIOCKOCTH, abcIrcca
Y OpJIMHATA.

103.

KOOpI[I/IHaTI)I TOYKH Ha IIJIOCKOCTH, 8,6CHHCC&
n opAuHarta.

104.

[Toctpoenne  Touek u  ¢uryp Ha
KOOPJIUHATHOMN TJIOCKOCTH.

105.

[Toctpoenne  Touek u  ¢uryp Ha
KOOPJIUHATHOMN TIOCKOCTH.

Iloctpoenne  Touek u  ¢uryp Ha
KOOPJIMHATHOMN TUIOCKOCTH.
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106.

[MocTtpoenne  Touek u  ¢uryp  Ha

KOOPJMHATHOM MJIOCKOCTH.

107. Konmponvnas paboma Ne6 no meme:
«Koopounamwl na niockocmuy.
108. AHanu3 KOHTpoJIbHOUM paboTel. [locTpoeHue
TOYeK W (Guryp Ha  KOOPIUHATHOM
IJIOCKOCTH.
109. | BykBeHHbIe [IpumeHeHne OykB JUTSt 3aucu UCIOJIb30BaTh OYKBBI [UIsi O0O3HAU€HUs 4YHCEN, NpU 3alucH
BbIpakeHUs. (6 | MaTeMaTHYecKuX BBIpOKCHU I u MaTEeMaTUYECKUX  YTBEPXKAECHUH, COCTAaBJIATh  OyKBEHHbBIE
9.) npeaioxennid. CBoHCTBa apuPMETHIECKUX BBIPAKCHUA 110 YCJIOBUIO 3aa1H;
NefCTBHIA. UCCIIEIOBaTh  HECIIOKHBIE  YHCJIOBBIE  3aKOHOMEPHOCTH,
UCTIOJIb30BaTh OYKBBI ISl X 3ATIHCH;
110. BykBeHHBIE  BBIpOKEHUS H  YHUCIOBBIE BBIUUCIIATh YMCIIOBOE 3HAUYEHUE OYKBEHHOTO BBIPAKEHUS TIPU
MOJICTAHOBKHA.  ByKBEHHBIE  paBEHCTBA, 3aJJaHHBIX 3HAYCHUSIX OYKB;
HAaXO0>JICHHUE HEU3BECTHOTO KOMIIOHEHTA. 3anuchIBaTh (POPMYJIBL: IEpUMETpPA U TUIOIIAIU IPSIMOYTOJIbHUKA,
KBaJpara; UIMHbI OKPY)XHOCTH, IUIOIIAAM KPYra; BBINOJHSTH
111. ®opmyitst; HopMyIIbI IEPUMETPA H IO BBIUYMCIICHUS 110 3TUM (popmyIiam;
NpAMOYroJIbHUKa, KBaJlparta, 00BEMa COCTaBIIATh (OPMYJBI, BBIPAKAIOIINE 3aBUCUMOCTU MEXIY
napajuiesienumnesaa u Kyoa. BEJIMYMHAMU: CKOPOCTb, BPEMsI, PACCTOSIHUE; 1IeHa, KOJIHYECTBO,
CTOMMOCTh; IPOU3BOJUTENBHOCTh, BpeMs, 00BEM paboTHI;
112. DopmyibI; GOpMyIIbI IEPUMETPA  IIOLLLA/1M BBITIOJTHATH BBIYUCIICHUS IO 3TUM (OpMyiIaMm;
NPAMOYrObHHUKA,  KBajpara,  0ObéMa HAaXOJWTh  HEM3BECTHBIM  KOMIIOHEHT  apH()METHYECKOTO
napajuiesienumnesaa u Kyoa. NeHCTBYS.
113. Koumponvnasa paboma Ne7 no meme:
«Hucnosvie u OykeeHHble BbIPANCECHUAY.
114, AHanu3 KOHTPOJBHOU paboThl. DOpMyIbI

nepuMeTpa U IUIOIAAM MPSAMOYroJbHUKA,
KBaJpaTa, 00bEMa napauenenunena u Kkyoa.
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115.

116.

117.

118.

119.

120.

Pemenne
TEKCTOBBIX
3a1a4. (8 u.)

Pemenue TEKCTOBBIX 3a1a4
apupmeTnueckuM  criocobom.  Pemenue
JIOTMYECKHUX  3ajad. Pemtenne  3amau

repebopoM BCeX BOZMOYKHBIX BAPUAHTOB.

Pemenue 3amau, copepramumx 3aBUCUMOCTH,
CBA3BIBAIOIIUX BCIIMYUHBI: CKOPOCTh, BPEMAI,
paccTosiHUE; 11eHa, KOJUYECTBO, CTOUMOCTB;
MPOU3BOAUTEIBLHOCTD, BpeMH, 00BEM
paboTHI.

EnvHunel u3MepeHusi: Macchl, CTOUMOCTH;
paccTosiHus, BpPEMEHH, CKOpocTH. CBs3b
MEXAY €IUHHUIAMHA HW3MEPEHUS KaXJI0ou
BEIIMIUHEI.

Pemenne 3amad, cBA3aHHBIX C OTHOIIICHUEM,
MPONIOPIIHOHATEHOCTHIO BEJIMYHH,
MPOICHTaMH; PEIICHHE OCHOBHBIX 33/1a4 Ha
JIpOoOH U TIPOLICHTHI.

O1enka u MIPUKHJIKA,
pe3ynbTaTa. Cocrasnenune
BBIPQKEHUH TI0 YCIIOBHIO 331a4H.

OKpYTJICHUE
OYKBEHHBIX

Koumponvnasa paboma Ne 8 no meme:
«Pewenue mexcmogulx 3a0ayy.

peliaTh MHOTOIIArOBBIC TEKCTOBBIC 3aJa4M apU(PMETHUICCKUM
CII0COOOM;

peuaTth 3a7a4H, CBSI3aHHBIC v OTHOIIICHUEM,
MPOMOPIIMOHAIIBHOCTBIO BEIWYWH, MPOILEHTAMHU; peliaTh TPHU
OCHOBHBIE 33/1a49¥ HA IPOOH U MIPOIICHTHI;

pemaTth 3amadd, COJACpKAIIMe 3aBUCUMOCTH, CBSI3bIBAOIINE
BEJIMYUHBI: CKOPOCTh, BPEMs, PacCTOSIHUE, 1I€HA, KOJIMYECTBO,
CTOUMOCTh; TIPOU3BOJAUTEIHHOCTh, BpeMs, 00bEMa palOTHI,
UCTIONB3YsT apu(PMETHYECKUEe JEHCTBUSI, OIICHKY, MPUKUIIKY;
MOJIb30BAaThCS  €AMHHMIIAMH  U3MEPEHUS]  COOTBETCTBYIOIIUX
BEJINYHH;

COCTaBJISITh OYKBEHHBIE BBIPAKEHUS 110 YCIOBHUIO 33/1a4H;
W3BJIeKaTh WHGOPMAIHIO, TPEACTABICHHYIO B TalOnuIax, Ha
JUHEMHOW,  cron04aToil WM KpPYyroBoM  Auarpammax,
WHTEPIPETHPOBATh TIPEJICTABIICHHBIE JaHHBIC, HMCIOJb30BaTh
JAHHBIC TIPU PEIICHUH 337124,

MIPEACTABISITE HHGOPMAITHIO C TIOMOIIBIO TAOIHIL (IS CTETBIX U
c1aboBHUAAIINX), JUHEHHOWM W CTOJOYAaTOM auarpamm (Iuist
C1a00BUISIINX).
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121.

AHanu3 KOHTpOJIbHOH paboThl. CocTaBicHNE
OYKBEHHBIX  BBIPDOKEHMHA TIO  YCIOBHUIO
3a/1a4H.

122. [IpencraBieHue JaHHBIX C IOMOIIbIO Ta0JINLL
u guarpamMm. Cron0OuaTeie aAUarpamMMbI:
YTCHHE W IOCTpOeHHE. UTEHUEe KPYroBBIX
Jarpamm.
123. | HarnsoHas Harmsmaeie  mpejpcraBieHUs O pacmo3HaBaTh Ha 4YepTeXkaX, PHCYHKaxX ClIy4al B3aHMHOTO
reometpusi. (38 | purypax Ha TUIOCKOCTH: TOYKa, IIpsiMasi, pAacMoJIOKEHHS ABYX MPAMBIX;

q.) OTPE30K, JIyH. U300pakaTh C TOMONIBI0 YEePTEKHBIX HWHCTPYMEHTOB Ha
HEJIMHOBAHHOW M KieTdaTol Oymare JBe IepeceKaromuecs
npsiMble, JIBE TapaUielbHBIC TMPSMbIC, CTPOUTH MPAMYIO,
MEPIICHIUKYIISIPH aHHOW (1151 CITA0OBUAAIINX), (JIIS CITCTTBIX

124. Harnsgasie mpeacraBnenust o ¢urypax Ha PHCHIHKYIAPHYIO 1 (n Jx), (2
00yJaroNuXcsl BHIMOJIHITH MOCTPOSHUE B TIPHOOpE YIS MHChMa
IJIOCKOCTH: YTOJ1, IOMaHasi, MHOTOYT OJIbHUK. N
no bpaitnio);
MPUBOJUTH MPUMEPHI MapaIeIbHOCTH U MEPHIEHANKYIIPHOCTH
125. Harnsaaele mpeacraBineHus o ¢urypax Ha PHBOZL PHMEp P PHCHIMKYILAP
. IPSIMBIX B IPOCTPAHCTBE;
MJIOCKOCTH: YeThIPEXYTOJIbHUK,
pacmo3HaBaTh B MHOTOYIOJIbHUKAaX TMEpPHEHIUKYISIpPHbIE U
TPEYTrOJIbHUK. )
napajuieIbHbIe CTOPOHBI;
126. Haryisansle MpeACTaBICHAA O (UIrypax Ha n300paxarb MHOTOYTOJIbHUKU c napasuieIbHbIMHU,
ITOCKOCTH: OKPYKHOCTB, KPYT. NEePIEeHIUKYISIPHBIMA CTOPOHAMM;
HAaXOJMUTh PACCTOSIHUE MEXIy IBYMsI TOYKaMU, OT TOYKU [0
127. B3aMHOE PACIIOJNIOKCHHE ABYX NPSMBIX HA OpsIMOW, JUIMHY IyTH Ha KBaJIpaTHOM CeTKe, B TOM YHCIE
IJIOCKOCTH, HapajuleNibHble  TpSAMBIE, HCTIOJIB3Yst IH(POBBIE PECYPCHI; 5 5
MePHEHANKYISPHBIE TPSMBIE. n300pakaTb Ha HEJIMHOBAHHOW U KIeTHaToH Oymare (s
CIa0OBUISIINX), C UCTIOIH30BAaHUEM YEPTEKHBIX HHCTPYMEHTOB
128. B3aumHoe pacnosniokeHue OByX HPSIMBIX Ha YETBIPEXYTOJIbHUKH c 3aJJaHHBIMU CBOMCTBaMHU: c

IIIIOCKOCTH, napaJiyiCJIbHbIC
NEPpUCHAUKYIIAPHBIC ITPAMBIC.

MpsAMbIC,

napaiielbHbIMU, NEPHIEHANKYIIPHBIMUA, PaBHBIMH CTOPOHAMH,
OPSMBIMU YIJIAMU U 1., PABHOOEIPEHHBIN TPEYyroJIbHHUK;
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129.

130.

N3mepeHue pacCTOSHMIA: MEXAY JIBYMs
TOYKaMH, OT TOYKHU JI0 IPSMOMU.

131.

N3mepeHnue paccTOSAHMIA: MEXAY JIBYMs
TOYKaMH, OT TOYKH JI0 NPSMOMU.

132.

H3Mepenne paccTosiHUiA: IJIMHA MapuipyTa
Ha KBaJPaTHOM CETKE.

133.

N3Mepenne paccTosiHUiA: IJIMHA MapuipyTa
Ha KBaJPaTHOM CETKE.

134.

Konmponvnas paboma N9 no meme:
«Duzypwl Ha niockocmuy.

135.

AHanu3 KOHTpOJbHOH paboTel. M3mepeHue
pacCTOSIHUM.

136.

W3mepeHune u mocTpoeHHe YriioB ¢ MOMOIIBIO
TPaHCIIOPTHPA.

137.

W3mepeHune u mocTpoeHHe yriioB ¢ MOMOIIBIO
TPaHCIIOPTHPA.

138.

Bunel  TpeyroibHHUKOB:  OCTPOYTOJBHBIM,
MPSMOYTOJIbHBIH, TYNOYT OJIbHBIN;
paBHOOEIPEHHBIN, PABHOCTOPOHHUI.

139.

Bunel  TpeyroibHHUKOB:  OCTPOYTOJBHBIA,
MPSIMOYTOJIbHBIH, TYIOYTOJIbHBIN;
paBHOOEIPEHHBIN, PABHOCTOPOHHHUIA.

Bunsl  TpeyrosbHUKOB:  OCTPOYIOJIBHBIN,
MPSAMOYT OJIbHBIN, TYIOYTOJIBHBIN;
paBHOOEIPEHHBIH, PABHOCTOPOHHUIA.

npeiarath ¥ 00CyXAaTh CIIoCOObI, AITOPUTMBI IOCTPOCHHUS;
UCCIIEN0BaTh,  HCHONb3Ys  OKCIIEPUMEHT,  HaOIIoJEeHHE,
MOJCJIIMPOBAaHUE, CBOWMCTBA  NPSIMOYIOJbHUKA,  KBajpara,
pa30uBaTh Ha TPEYrOJIbHUKH;

000CHOBBIBaTh, OIPOBEPraTh C IIOMOIIbIO KOHTPIPHUMEPOB
YTBEPKJICHHUSI O TPSIMOYTOJbHUKE, KBaJpaTe, paclio3HaBaTh
BEPHBIE U HEBEPHBIC YTBEPKICHUS;

U3MEPSTh U CTPOUTH C MOMOUIBIO TPAHCIOPTHPA YIJIbl, B TOM
YUCJI€ B MHOTOYIOJIBHUKE, CPAaBHUBATh YIUIBI; PpAaclO3HaBaTh
OCTpBbIE, IPSIMBIE, TYIIbIE, PA3BEPHYTHIC YIJIbI;

pacrno3HaBaTh, M300pa)kaThb OCTPOYIOJIbHBIM, MPSIMOYTOJIbHBIH,

TYIOYTOJIbHBIH, paBHOOEIPEHHBIH, PaBHOCTOPOHHUI
TPEYTOJIbHUKY;
BBIYUCIISTh IIepuUMeETp MHOTOYTOJIbHUKA, IIo1Ia1b

MHOTOYTOJIbHUKA pa30MeHneM Ha MPsIMOYroJIbHUKH, Ha paBHbIE
Gurypbl, HUCHOJIb30BaTh METPUUYECKUE EAWHUIIBI H3MEPEHUS
JUIMHBI U IIJIOIIAaM,;

UCTIOJIb30BaTh MPHUOIMKEHHOE HM3MEPEHHE JUTMH W IIIOMIAJICH,
npuOIMKEHHOE HM3MEpPEHHE JITMHBI OKPY)XHOCTH, TUTOIIA/IN
Kpyra;

pacro3HaBaTh Ha 4YepTekax M HM300paKeHUSAX, M300pakaTh OT
pyku (st cnaboBUASAIINX), CTPOUTH C IOMOIIBIO HHCTPYMEHTOB
burypy (OTpe3oK, JIOMaHyl0, TpPEYroJbHHUK, MPSMOYTOJIbHUK,
OKPY)KHOCTB), CHMMETPHYHYIO JIaHHOW OTHOCHUTEIBHO MPSMOM,
TOYKH;

NPUBOJIUTH TIPUMEPHI 00BEKTOB OKPYKAIOIIETO MUPA, HMEIOIITIX
bopmy U3YUYCHHBIX TCOMETPUYCCKUX TUIOCKUX u
NPOCTPaHCTBEHHBIX (uryp. HaxomuTh mpuMepbl CUMMETPHH B
OKpYKaloIlleM MHUpEe. MOJICIUpOBaTh W3 Oymaru JBe (QUrypsl,
CUMMETPHYHBIE  OTHOCHTEJIBHO MPSIMOH; KOHCTPYHMPOBATh
reoMeTpuueckue  KOHQUTYpallid,  HCHOJb3ysS  CBOHCTBO
CUMMETPUH, B TOM YHCIIE C TOMOIILI0 U(POBBIX PECYPCOB;
UCCIIEIOBaTh CBOMCTBA M3yYEHHBIX (QUIYp, CBSI3aHHBIE C
CUMMETpUEH,  HUCIONb3YyS  OKCIEPUMEHT,  HaOIro/IeHue,
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140.

141.

YeTpIpEXYyroJIbHUK, IIPUMEPBHI
YETBIPEXYTOJIBHUKOB.

142.

[IpsiMOyronpHUK, KBaapaT: HCIOJb30BaHUE
CBOMCTB CTOPOH, YIJIOB, IMarOHAJICH.

143.

[IpsiMoyronpHUK, KBaapaT: HCIOJb30BaHUE
CBOWCTB CTOPOH, YIJIOB, IHarOHAJICH.

144,

[IpsiMoyropHUK, KBaapaT: HCIOJb30BaHUE
CBOWCTB CTOPOH, YIJIOB, THarOHAJIEH.

145.

N3o00paxkenune reomerpuyeckux Quryp Ha
HETMHOBAaHHOW OyMare C HCIHOJIb30BaHHEM
LUPKYJIs, JIMHEWKH, YrOJIBHUKA,
TPaHCTIOPTHPA.

146.

N3obpaxenne reomerpuueckux (Guryp Ha
HEJIMHOBAHHOW Oymare ¢ WCIIOJIb30BaHUEM
UPKYIIS, JTMHEUKH, YroJIbHUKA,
TPaHCIIOPTHPA.

147.

[TocTpoenus Ha KieT4aToi Oymare.

148.

[lepumeTp MHOTOYTOJIbHHKA.

149.

[Tonstne ruoman QUrypbl;  €AMHUILIBI
M3MEPEHUS TUTOIIAIH.

IlonsTe 1UIOIIAAU (I)I/Il“ypbl; CAMHUIIBI
HU3MEPCHU IIJIOIIain.

MOJICIIUPOBAHHUE;
000CHOBBIBATh, OINPOBEPTaTh C TOMOIIBIO KOHTPIPHUMEPOB
YTBEPKACHUS O CAMMETPUU (QUTYD;

pacro3HaBaTh Ha YepTeXax, PUCYHKaX, OMUCHIBATh NMHUPAMULY,
npU3My, TWIAHAP, KOHYC, IIap, M300paxarb UX OT PyKH (Ui
c1aboBUAAIINX), MOJCIUPOBATH H3 Oymaru, IUIACTHIIMHA,
IIPOBOJIOKH U JIp.;

IPUBOUTE TPUMEPHI 00BEKTOB OKPYXKAIOIIETO MUPA, UMEFOIINX
(opMbI Ha3BaHHBIX TEJ;

UCTIOJIb30BaTh TEPMHHOJIOTHIO:  BEpIIMHA, pedpo, TpaHb,
OCHOBaHHE, BBICOTA, PAINYC U TUAMETD, Pa3BEPTKA;

U3y4daTh, WCHOJB3YyS OSKCIIEPUMEHT, HAOIOJEHUE, W3MEpEHHeE,
MOJICIUPOBaHNE, B TOM YHCIIE KOMIBIOTEPHOE, W OTHCHIBATH
CBOWCTBAa Ha3BaHHBIX TEI, BBISBISATH CXOJCTBA W PA3INUHSA:
MEX Ty TIHPaMHJION W TIPU3MOM; MKy IHIMHIPOM, KOHYCOM U
1apoM;

pacrio3HaBaTh Pa3BEPTKH TapaivieNienuea, Ky0a, NPH3MBI,
MUPaMHU/JIbI, KOHYCa, HWIMH]IPA; KOHCTPYUPOBATh JaHHbIE Teja U3
pa3BEPTOK, CO3/1aBaTh UX MOJIEIIH;

CO3/IaBaTh MOJEIM TPOCTPAHCTBEHHBIX ¢Guryp (w3 Oymarw,
MPOBOJIOKH, TUTACTUIIMHA U Ap.);

U3MEPSATH Ha MOJEIIAX: JUTHHBI pEOEp MHOTOTPAaHHUKOB, IUAMETP

nrapa;

BBIBOJIUTH bopmyny 00Bnéma MPSIMOYTOJIbHOTO
napasuieNienunena;

BBIUUCIAT, 10  dopmynaamM:  00bEM  NPSAMOYTOJIBHOTO

napajuiefienumnena, Ky0a; HMCIONb30BaTh EIUHHUIBI HN3MEPEHUS
00bEMa; BBIUUCIATH OOBEMBI TEN, COCTABJICHHBIX U3 KYyOOB,
napajuieIeuIe0B; PEeIIaTh 3a/1a4u C PeaIbHBIMU JTAHHBIMH.
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150.

151.

[MpubnmxénHoe  M3MEpeHHE  IUIOIIAAN
¢buryp, B TOM 4uCIie Ha KBaJpaTHON CETKE.

[e=Y

152.

[Tpubnmxénnoe U3MEpPEHUE JUTHBI
OKPYXHOCTH, TUIOIIAIHU Kpyra.

[e=Y

153.

CI/IMMeTpI/IFIZ LHCHTpaJibHaA, oceBaid u
3CpKajJibHasA CUMMETPHHU.

154.

[TocTpoeHre cMuMMETPUUYHBIX QUTYP.

155.

[TocTpoeHne cuMMETpUUHBIX UTYP.

156.

Harnsgnasie MIPECTaBJICHUS 0
MIPOCTPAHCTBEHHBIX ¢burypax:
napajienenunes, Kyo, npusma, nupamusa,
KOHYC, IIWJIMHJP, 11ap u cdepa.

157.

N3obpaxenne MpOCTPaHCTBEHHBIX QUTYD.
[Ipumepbl  pa3BEPTOK  MHOTOTPAHHHUKOB,
MWIMHIPA ¥ KOHYCA.

158.

Co3manue Mojeiell  IPOCTPAHCTBEHHBIX
¢uryp (u3 Oymaru, IpOBOJIOKH, TIACTHIIMHA

U J1p.).

159.

[Tonstne o0O0BEMa; €IUHUIBI W3MEPEHUS
o0BEMa. O6Bém IIPSIMOYT'OJIBHOTO
napaJuiesenune/a, Kyoa.

Konmponvnaa paboma NelO) no meme:
«O06véM npamoy201bH020 napaiierenuneod,
Kyoay.
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160. AHanu3 KOHTPOJNBHOH paboTel. OOBEM
MPSIMOYTOJIBHOTO ITapajulesienunena, Kyoa.
161. | [loTopenue wu | JlemuTenu u KpaTHBIE YUCIA. 000011aTh ¥ CUCTEMATU3UPOBATH 3HAHUS 110 KypCY MaTEMaTUKH 5
o6o06menue. (10 U 6 KJIaCCOB;
162. q.) HanbGonpmmii 0O AEIATED. BBIYUCIISITH 3HAYEHUS BBIPKCHUH, COJIEPKAIIUX HATypalbHBIC
Yuclia, OOBIKHOBEHHBIC W JCCATUYHBIC JIPOOU, BBHITIOIHATH
163. Haumensbiee obiiee kpaTHoe. npeoOpa3oBaHUs YMCEN U BBIPAXKECHU;
BBIOMpATh CIIOCO0 CpaBHEHUS YHCENl, BBIYMCICHUMN, TPUMCHSITh
164. Coxkpaiienue 1po0ei. CBOMCTBa apu(PMETHUECKUX MEHCTBUM MJisi paloHaIU3aIuN
BBIYHCIICHUH;
165. Pemenne 3amay Ha HAXOXKIAECHUE YAaCTH OT OCYILECTBJISATh CAMOKOHTPOJIb BBINOJHSAEMBIX JEHCTBUUA U
1EIOTO. CaMOITIPOBEPKY PE3YJIbTaTa BEIYUCICHU;
pemiatb  3aJa4M W3 pPEATbHOH  JKM3HHM,  IPHMCHSTH
166. Perenne 3aia4 Ha HaXOXIECHUE MEJOTO 1O MaTeMaTHYeCKNe 3HAaHWUSA I pelIeHus 3ama4 M3 JpYyrux
€ro 4acTH. y4eOHBIX MPEAMETOB;
— pemaTth 3amadd pa3HbIMH CIOCOO0aMH, CpaBHUBATH CITOCOOBI
167. Apndmernieckue ICHCTBAS 1 HCIOBbIE pelieHus 3a/1a4uu, BEIOMPATh pallMOHAIbHBIN CIIOCO0.
BBIDAKEHUS €  OOBIKHOBEHHBIMH  H
JECSITUYHBIMH JIPOOSIMHU.
168. ApubmMernueckue JEHCTBUS WU YHCIOBBHIE
BBIDOKEHUS  C  OOBIKHOBEHHBIMH U
JECSITUYHBIMH JIPOOSIMHU.
169. Macmta0, mponopuusi.
170. Macmmta0, mponopuusi.
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HNPUMEPHAS PABOYAS ITPOT'PAMMA IO YYEBHOMY KYPCY «AJITEBPA»
Coaepixkanue y4eOHOro Kypca «AJredpa»
7 kiace

Yucaa u BbIYUCICHUS.

PanmonanbHble yucia.

JlpoOu OOBIKHOBEHHBIE W JECATUYHBIC, TEPEX0] OT OJHON (OPMBI 3aMUCH APOOEH K IPYroi.
[lonsiTHE palMOHANBHOTO 4YHCIA, 3alKMCh, CPAaBHEHUE, YHOPSAJOUYMBAHWE pAIlMOHAIBHBIX YHCEIL.
ApudpmeTrnueckre NEHCTBUA ¢ pallMOHAIBHBIMH YHCIaMH. PermieHue 3aiad U3 peaybHOW NMPaKTHKH Ha
4acTH, HAJAPOOHU.

CreneHb C HaTypaJbHBIM IOKa3aTelieM: OTpe/elieHne, mpeoOpa3oBaHne BBHIPHKECHUH HAa OCHOBE
OTpe/IeNICHUs, 3aIIUCh OOJIBLIUX YHCEI.

[IpoueHTsl, 3a0MCh MPOLIEHTOB B BUJIE APOOH U IpoOU B BUIE MPOLEHTOB. Tpu OCHOBHBIE 3a7aun
Ha IPOLEHTHI, pELIeHHE 3a/1a4 U3 PeaIbHON MPAKTUKH.

[IpumeHeHne NpuU3HaKoB AETUMOCTH, Pa3JI0KEHNE HA MHOKUTEIN HATypalbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPONIOPLHUOHAIBHOCTH.

AJaredpanyeckue BbIpajkeHHs.

[lepemeHHblE, 4YMCIOBOE 3HAUEHUE BBIPAXKEHUS C NepeMeHHOoH. JlomycThMble 3HaYEHUS
nepeMeHHbIX. llpencraBienne 3aBUCUMOCTH MEXAY BEIMYMHAMHM B BHIE (QOopMynbl. Brluucienus mno
¢dopmynam. [IpeoOpasoBanne OyKBEHHBIX BBIPAXKEHHH, TOK/IECTBEHHO paBHBbIE BBIPAKEHHUS, IpaBHIIa
npeoOpa3oBaHUsl CyMM W TIPOU3BENEHUI, MpaBWJIa PACKPHITHS CKOOOK M MPHUBEICHHS IOJ0OHBIX
ciaraembix. CBOMCTBa CTENIEHH C HATypaJlbHBIM MOKa3aTeseM.

OpHounenbl u MHorowieHel. CreneHb MHoroujeHa. CloXeHHe, BBHIYMTAHUE, YMHOXKEHUE
MHOTOWIEHOB. DOpMyINbI COKpaIIEHHOTO YMHOXKEHUS: KBaJpaT CyMMBbl M KBajapar pasHoctu. Popmyna
pa3HOCTH KBajpaToB. Pa3nokeHre MHOTOUYJIE€HOB HA MHOKUTENH.

YpaBHeHus.

VYpaBHeHHE, KOpEHb ypaBHEHHUS, NpaBHJa MpeoOpa3oBaHUsS YpPAaBHEHUS, PaBHOCHIBHOCTD
YpaBHEHUU.

JIuHeitHOe ypaBHEHHE C OJHON MEPEeMEHHOM, YMCIO KOPHEH JIMHEHMHOTO YpaBHEHUs, PEIICHUE
JIMHENHBIX ypaBHeHUH. COCTaBJI€HUE YpaBHEHUU MO YCJIOBHUIO 3aJaud. PelieHne TEKCTOBBIX 3a1ad C
IIOMOIIIBIO YPABHEHHUIA.

Koopaunartsl u rpadpuxku. @®yHKuuu.

Koopaunara Touku Ha npsamoid. PaccTosinne Mexay IByMs TOUKaMHU KOOPJIUHATHOM MPSIMOM.

[IpsimoyrombHas cucrema koopauHat, ocu Ox u Oy. AGciyiceca v oprHaTa TOYKU Ha KOOPAHUHATHOMN
wiockoctu. [Ipumepst rpadukos, 3amaHHbix Gopmynamu. UTeHue rpaukoB peanbHBIX 3aBUCHUMOCTEH.
[Tonarue dynkumu. ['paduk dynakuun. CoiictBa dynkuuid. Jlunerinas dynkuus, e€ rpaduk. ['paduk
byukuuu y=|x|..I'padudeckoe pelieHne IMHERHBIX yYPaBHEHUA.

8 ki1ace

Yucia v BBIYMCICHUS.

KBanpathslii kopeHb u3 uncna. [Tonsarue 06 nupparuonaisHoM ymcie. [lecaTnynbie npuOIMKeHHs
uppalMoHaNbHBIX yKced. CBOHCTBa apU(METHUECKUX KBAJIpaTHBIX KOPHEH M MX INPUMEHEHHEe K
peoOpa30BAHUIO YHUCIIOBBIX BBIPAXKEHUN U BHIYHCIICHUSIM.

JleiCTBUTEIbHBIE YHCTIA.

ParnonanbHble yKcia, UppalMOHAIbHbBIE YUCIA, KOHEUHbIE U OECKOHEUHBIE JIECITUYHBIE APOOH.
MHOXeCTBO JeHCTBUTENBHBIX YHCEIN; JEHCTBUTEIbHbIE YHCIa KaK OECKOHEYHbIE NECATUYHBIE IpoOu.
B3auMHO OJHO3Ha4YHOE COOTBETCTBUE MEXKIY MHOXECTBOM JEHCTBUTENBHBIX YHMCET U KOOPAMHATHOU
IIPSIMOM.

CpaBHeHUE IeHCTBUTENBHBIX YUCell, apupMeTUYecKre AeHCTBUS C JIeHCTBUTEIbHBIMU YHCIIAMH.

Auaredpanyeckue BbIpaKeHHsI.

AnreOpandeckast 1poOb. OCHOBHOE CBOMCTBO aireOpamueckoil apoOu. CrokeHue, BbIYMTAHUE,
YMHOXKEHUE, JIefIeHHe anreOpandeckux pooeid. PanonanbHble BRIpa)KEHUS U UX IpeoOpa3oBaHue.

YpaBHeHus.



JIuneitHOE ypaBHEHHE C IByMs IEPEMEHHBIMH U ero rpaduk. Cucrema IByX JMHEHHBIX YpaBHEHUN
C IByMs IepeMeHHbIMU. PemieHue cucreM ypaBHEHHI crocoO0oM MojACTaHOBKU. llpumepsl pemieHus
TEKCTOBBIX 33/]1a4 C [IOMOLIBIO CUCTEM JIMHENHBIX YPAaBHECHUM.

DyHKIUH.

I'padmyeckoe penieHne CUCTEM JTUHEHHBIX YPaBHEHU.

. k .
I'paduxu Qyaxmii y = oY= VX 1 ux cBoiicTBa.

9 kJacc

Yucaa u BbIYUCICHUS.

Crenens ¢ 1enbIM [TOKa3zaTeneM U e€ cBoiicTBa. CTaHAapTHAas 3alIUCh YHCTIA.

W3mepenus, npubinkeHus, OEHKU.

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA, IIUTEILHOCTD [IPOLIECCOB B OKPYXKAIOLIEM MUPE.

[TpuOmmkEHHOE 3HAUEHUE BEIMYMHBI, TOUHOCTh Npubnmkenus. Oxkpyriaenue yucen. [Ipuknaka u
OLICHKA PE3YJIbTaTOB BHIYUCIICHUH.

YpaBHeHus1 U HepaBeHCTBA.

KBanpatHoe ypaBHeHue, (opMyna KOpHeH KBagpaTHoro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHUH, CBOAAIIUXCS K TUHEHHBIM U KBaapaTHIM. [IpocTeiimue qpoO6HO-palinoHanbHbIe YpaBHEHUS.

Pemenne npoOHO-palMOHAIBHBIX ypaBHEHUN. PemieHne TEeKCTOBBIX 3adad  anreOpandecKuM
METOJIOM.

UucnoBble HepaBEeHCTBA M WX CBoWcTBa. HepaBeHCTBO ¢ oqHOW mepeMeHHOW. PaBHOCHIIBHOCTH
HepaBeHCTB JIMHelHbIe HepaBeHCTBA ¢ OAHON mepeMeHHOW. CHUCTeMbl JIMHEHHBIX HEPABEHCTB C OJHOMU
IIEPEMEHHOM.

Koopaunartsl u rpadpuxku. @®yHKuMuU.

UucnoBsie MpOMEKYTKH. M300pakeHNE YHCITIOBBIX MTPOMEKYTKOB Ha KOOPAMHATHOU TTPSMOH.

[Tonsarue dynkiuu. O61acTh ONpeneIeHUsT 1 MHOKECTBO 3HaUeHU QyHKIMU. CriocoObl 3aaaHus
GyHKIIHH.

I'padux pynkmum. Urenne cBoiicTB pyHkumm mo e€ rpaduky. I[Ipumepsr rpadukoB QyHKIMIA,
OTPAKAIOIINX PEATbHBIE TPOLIECCHI.

K
OYHKIMH, OTIMCHIBAIOUINE NMPSAMYIO U 0OpPaTHYIO MPOMOPIUOHANILHBIE 3aBUCUMOCTH Y = kX, y = ot

ux rya(bI/IKI/I u cBoifcTBa. dynkimu y = kx + b,y = X%, y=x3, y = X, y=|x|,y = V/x, ux rpaduxu u cBoiicTsa.
I'paduaeckoe perieHne ypaBHEHHA.

10 kaace

AsiredOpanyeckue BbIpasKeHUs.

KBagpatHblii TpEXuiieH; pa3iioxKeHUEe KBaJAPATHOTO TPEXWICHA HA MHOKUTENH.

[IpeoOpaszoBanue parioHATbHBIX BHIPAKEHUH.

YpaBHeHNsI 1 HEPABEHCTBA.

Pemenune ypaBHeHUM, CBOAAIIMXCA K KBaJpaTHOMY, OWMKBaJpaTHOMY ypaBHeHHUIO. [Ipumepsi
pelleHrus YpaBHEHUU TpeTbel W 4YeTBEPTOM CTemeHell pasiokeHueM Ha MHoxuTend. J[poGHo-
palMOHaNbHbIE YPABHEHUS.

Cucrembl ypaBHEHUH.

VYpaBHeHHe ¢ AByMs NTEPEMEHHBIMU U ero rpaduk. Pemenue crucreM ABYX TUHEHHBIX YpaBHEHHH €
IBYMs IIEpEMEHHBIMU. PelieHue cucrteM IByX ypaBHEHHMW, OJHO U3 KOTOPBIX JMHEHHOE, a Ipyroe —
BTOPOM CTEIEHHU.

[Ipumepbl pelieHus CUCTEM HEIMHEWHBIX YpaBHEHMM C ABYMs NepeMeHHbIMU. [ 'padudeckas
MHTEpIpeTaIis CUCTEMbI YPABHEHU C IBYMS IEPEMEHHBIMH.

Perienune TeKCTOBBIX 3aj1a4 aNreOpanvdeckuM CrocoOoM.

KBagparHbsle HepaBeHCTBa.

I'padmyeckas nHTEpIIpETALIMSI HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMSI IEPEMEHHBIMHU.

Koopaunartel n rpaguxu. @yHkuum.
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KBangparnunas pynkuus, e€ rpaduk u cBoiictsa. [lapabosia, koopArHATH BEPIIUHBI Tapad0JIbl, OCh
CUMMETpPHUHU TapadoIIbL.

I'paduueckoe penieHre ypaBHEHUN M CUCTEM YPaBHEHHH.

YuciioBbIE 0CJIE10BATEIBHOCTH.

OmnpezeneHue 1 criocoObl 3a1aHUs YUCIOBBIX OCIE0BATEIBHOCTEH.

[lonsiTe 4YMCIIOBOW TMOCJIENOBATENILHOCTH. 3aJaHUE IOCJIEI0BATENbHOCTH PEKYPPEHTHOM
dbopmyioit u popmyIoi n-ro wieHa.

Apudpmernueckas U reomerpuyueckas nporpeccud. @opMyibl n-ro WwieHa apuPMETHYECKOH U
F€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N3o0paxkeHne diIeHOB apu(METHUECKOW W TEOMETPHUYECKOW TMPOrPeccHii TOYKaMU Ha
KOOPJIMHATHOMN IUIOCKOCTU. JINHEWHBIN U SKCIOHEHLIUAIbHBINA POCT. CII0KHBIE IPOLIEHTHI.

IloBTOpeHue U cucTeMaTH3auusa U3y4eHHOro B 5-10 kiaccax.

IInanupyemMble npeaMeTHbIE Pe3y/JbTaThl 0OCBOCHUS YU4eOHOr0 Kypca «AJredpay»

7 kaace
Yucna v BEIYUCICHUS:
° BBITIOJTHATh, COYETasi YCTHBIE M MHChbMEHHBIE TPUEMBI, apuPMETHUYECKUEe ICHCTBUA C
palMOHAIBHBIMU YUCIIAMU,
° HaxOJIUTh 3HAYEHHUS YHCIOBBIX BBIPAXKEHUN; MPUMEHATH pPa3HOOOpa3HbIE CIOCOOBI W

NpUEMBl BBIUMCICHUSI 3HAUEHUN JAPOOHBIX BBIPAKEHHM, COAEP)KAIIUX OOBIKHOBEHHBIE M JECSTHYHBIE
1poowH;

° MEePEeXOIUTh OT OJHOM (HOPMBI 3amMcu YHcen K Apyroi (mpeoOpa3oBHIBATh NECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECTHYHYIO, B YACTHOCTU B OECKOHEYHYIO AECCATUYHYIO
1po0B);

° CPaBHUBATh U YHNOPAAOYMBATH PALMOHAIBHBIE YHUCIIA;

° OKpYIJIATh YHCIIA;

° BBITOJIHATh NMPHUKUAKY U OLIEHKY pe3yJIbTaTa BBIUYMCICHHH, OLEHKY 3HauY€HUH 4HMCIOBBIX
BBIPAKECHUI;

° BBITOJIHATE AEHCTBUS CO CTEIEHAMU C HATypaJbHBIMU [10Ka3aTeNsIMU;

° IPUMEHATH MPU3HAKH JICIMMOCTH, Pa3jI0KEHUE Ha MHOXKUTENIN HATypaJlbHbIX YUCEI;

° pelmaTh IMPAaKTUKO-OPUEHTHUPOBAHHBIE 3a/a4yM, CBS3aHHbIE C OTHOLIEHMEM BEJUYUH,

MIPOMOPLIUOHAIBHOCTHIO BETMYHH, MPOLIEHTAMU; HHTEPIPETUPOBATH PE3YJIbTAThI PELICHUS 33734 ¢ YIYETOM
OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH PAacCMAaTPUBAEMBIX OOBEKTOB.
Anrebpandeckue BbIPaXKECHHUS:

o UCIOJIb30BATh AIreOpanyecKyro TEPMUHOJOIHIO U CUMBOJIUKY, IPUMEHATh €€ B IIpoLecce
OCBOEHMS y4eOHOro MaTepuaa;

° HaXO/IUTh 3HaU€HUs OYKBEHHBIX BBIPAKEHHUM IIPU 33JaHHBIX 3HAYCHUSX N1€PEMEHHBIX;

° BBITNOJIHATE [IPe0Opa30BaHUs LEJIOr0 BBIPAKEHHS] B MHOTOWIEH MPUBEACHUEM MOA0OHBIX
CJIaraeMbIX, PaCKpbITHEM CKOOOK;

° BBIIIOJIHATD YMHOXXCHME OJHOWIEHAa HAa MHOIOWIEH M MHOIOWIEHAa Ha MHOTOYJIEH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMbI M KBaJIpaTa pa3HOCTH;

° OCYLIECTBJIATh PAa3JIOKEHUE MHOIOYJICHOB HAa MHOXHUTEIM C IOMOILBIO BBIHECEHHUs 3a
CKOOKH 00111ero MHOXKUTEIIS, IPYIITUPOBKHU claraeMbIX, IpUMEHEHHUs (OPMYJI COKPAIIEHHOTO YMHOXEHHUS;

° IPUMEHATh NPeoOpa3oBaHUS MHOTOWIEHOB [UIS pEIIEHUs pa3lM4HbIX 3a1ad M3
MAaTE€MAaTUKHU, CMEXHBIX IIPEIMETOB, U3 PEaIbHON IIPAKTUKH;

° UCIOJIb30BaTh CBOMCTBA CTENEHEl ¢ HAaTypaJbHBIMU MOKa3aTeIsIMU Ul MpeoOpa3oBaHUs
BBIPaXKCHUI.

YpaBHEHHUS U HEPABEHCTBA!

° peuiaTh JUHEHHBbIE YPaBHEHHs C OJHOW IEPEMEHHOM, NMPUMEHss IpaBUiIa IEPEX0Aa OT
HCXOJIHOTO YPAaBHEHUS K PAaBHOCUIILHOMY €MY;

° IIPOBEPSTH, SBISAETCS JIU YUCIIO KOPHEM YPABHEHUS;

° MPUMEHSATH rpaduueckre METO bl P PELICHUH JIMHEHHBIX YpaBHEHUH;
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° COCTABJIATh U PEIIATh JIMHEHHOE YPaBHEHHUE II0 YCIOBHIO 3aJa4yM, UHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4H IIOJIy4CHHBINA PE3YIIbTAT.
Koopaunats! u rpaduku. OyHkuuu:

o n300pakaTh Ha KOOPIMHATHOM MpPSMOM  TOYKM, COOTBETCTBYIOIIME  33JaHHBIM
KOOpJMHaTaM;

° OTMEYaThb B KOOPJMHATHOM IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpJIMHATaM; CTPOMTH
rpaduKu JIMHEHHBIX (YHKIHUH;

° crpouTth rpaduk GpyHkuuu y =|x|;

° OTMCHIBATh C MOMOILBIO (DYHKIIMM N3BECTHBIE 3aBUCUMOCTH MEXy BEIMYMHAMU: CKOPOCTH,
BpeMsl, paCCTOSIHUE; LIEHA, KOJIMYECTBO, CTOUMOCTD; IIPOU3BOUTENLHOCTb, BpEMS, 00bEM pabOThI;

° HaXOJUTh 3HAY€HHE (QYHKIIMH 110 3HAUEHUIO €€ apryMeHTa;

° MOHUMAaTh rpa@UuecKuil crocod MPEACTABICHUS W aHalIM3a MHPOpMAIMH; U3BJIEKaTb U

MHTEPIPETUPOBATH MHPOPMAIINIO U3 TpaUKOB pealbHBIX MPOLIECCOB U 3aBUCUMOCTEN.

8 kuace

Yucna v BBIYKCIICHHUS:

° HCIIOJIb30BATh HAyallbHBIE IPEACTABICHUS O MHOXKECTBE JCUCTBUTENBHBIX YHCEN IS
CpPaBHEHHUsI, OKPYTJICHUS U BBIUMCICHUI; N300paxaTh IEHCTBUTENIbHBIE YMCIIa TOUKAMH Ha KOOPAWHATHOU
MIPSIMOM;

° MIPUMEHSTH NOHATHE apU(METHUYECKOT0 KBaJPaTHOTO KOPHsI; HAXOAUTh KBaJpaTHbIE KOPHH,
UCIOJIb3YS MPH HEOOXOJIMMOCTH KaJlbKYJSTOP; BBINOJHATH MpeoOpa3oBaHUsl BHIPAKEHUH, COJIEpKaIINX
KBaJpaTHbIE KOPHU, UCMOJIb3Ysl CBOMCTBA KOPHEH;

° CpPaBHMBATh U YIOPSIA0UYMBATH PallMOHATIbHBIE U UpPallMOHATIbHbBIE YHCIIA,

° BBITIOJIHATE apu(MeTHUYEeCKUE ACUCTBUS C pPallMOHAIBHBIMU YUCIIAaMHU, COYETask YCTHBIE U
MACbMEHHBbIE NPUEMBI, BBINOJIHATH BBIUMCICHUS C HPPALMOHAIBHBIMU YUCIAMH, OKPYIJISATh
JNENCTBUTEbHBIC YHACIIA.

AnreOpanvecKkre BhIpaKCHUS:

° BBITIOJTHATE TOXKJIECTBEHHBIC MPEOOpa30BaHUs PAIIMOHAIBHBIX BHIPAKCHHA HA OCHOBE
MpaBUJI JCHCTBUN HAJ MHOTOWICHAMH U aaTreOpandecKuMu IpoOsMH;
° MIPUMEHSTH TPE0OPa30BaHUs BRIPAKCHUH IS PEIICHUS Pa3IuYHbIX 33]1a4 U3 MAaTeMaTHKH,

CMCKHBIX IIPEAMETOB, U3 peanLHoﬁ ITPAaKTHUKH.
ypaBHeHI/IH 1 HCpAaBCHCTBA:

° oI0MpaTh MPUMEPHI AP YUCEII, SBJISFOUINXCS PEIICHUEM JTMHEHHOTO YPaBHEHUS C IBYMSI
nepeMeHHBIMHU;

° CTPOWTh B KOODJMHATHOH IUIOCKOCTH TpauK JIMHEHHOTO YpaBHEHUS C IBYMS
MEpPEMEHHBIMHU; MOJIL3YSICh TPahUKOM, TPUBOIUTH IIPUMEPBI PELICHUS YPABHECHUS;

° pelaTh CHCTEMbl JBYX JIMHCHHBIX YPaBHEHUH C JBYMS TIEPEMCHHBIMH, B TOM YHCIIE
rpagu4ecKu;

° MPUMEHSATH rpadUIecKre METOIbI TP PEIICHUH CHCTEM JIMHEHHBIX YpaBHEHUIA,

° COCTaBJIATh M pEIIaTh CUCTEMYy JIMHEHHBIX YpPaBHEHUI 10 YCIIOBUIO 3aJIauH,
WHTEPIPETUPOBATh B COOTBETCTBHH C KOHTEKCTOM 3aJ1a4M TOJYYCHHBIN pe3ybTar;

° peuaTh TUHEeHHbIE YpaBHEHHs U YPABHEHUS, CBOJIAIIUECS K HUM;

° MIPOBOJUTH MPOCTEUIITNE HCCIEIOBAHUS YPaBHEHUIN U CHCTEM ypaBHEHUH, B TOM YHCIIE C

IpUMEHEHHEM Tpaduyeckux NpeicTaBiIeHUi (ycTaHaBIMBaTh, UMEET JIM ypaBHEHHWE WJIM CHCTeMa
YpaBHEHUH pELIeHUs, €CIIH UMEET, TO CKOJIBKO, U TIp.);

° NEPEXOJAUTh OT CJIOBECHOM (opMyaHpoBKH 3amaun K e€ anreOpandeckod MoOJenu ¢
MIOMOIIIbIO COCTABJIEHUS] YpaBHEHUS WJIM CHUCTEMbl YpaBHEHMH, MHTEPIPETUPOBATH B COOTBETCTBHM C
KOHTEKCTOM 3a/1a4i MOJY4YEeHHBIH pe3ysbTarT.

OyHKIUU:

° MOHUMATh U UCTOJIH30BATh (YHKLIMOHAIBHBIE MMOHITHS U SI3bIK (TEPMUHBI, CUMBOJINYECKHE
0003HaueHHMST); ONIPEAEIATh 3HaYeHNE (PYHKIIMH MO 3HAUEHUIO apryMeHTa; ONpeAessTh CBOWCTBA (DyHKIMH
o ee rpaduxky;
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o k o
° CTpOUTh TpauKH 3JIEMEHTApHBIX (QYHKIUHY ==,y = /X, ONUCBHIBaTh CBOMCTBA
X
yKa3aHHbIX (YHKIUH 1O TpaduKy.

9 KJacc

Ywcaa ¥ BRIYMCICHUS:

° WCIIOJb30BaTh 3aMMCH OOJIBIIUX W MaJbIX YHCENI C MOMOIIBIO JIECATUYHBIX Jpoler u
CTEIICHEH YNCIa;

° HaxOJIUTh 3HAYEHUS CTEICHEH C IEJILIMU MOKa3aTeNIIMU U KOPHEH; BBIYUCIISTh 3HAUYCHUS
YHUCJIOBBIX BBIPAKECHUI;

° BBITIOJTHATH IPUKUIKY PE3yabTaTa BHIYUCICHHH, OIEHKY YHCIOBBIX BBIPAYKECHU.

VYpaBHEHHUSI 1 HEPABEHCTBA:!

° peniaTh JMHEHHbIE U KBAJIpaTHBIC YPaBHEHUS, YPAaBHEHUsI, CBOSIINECS K HUM, IPOCTEHIIINE
JTpOOHO-pallMOHATFHBIC YPAaBHEHUS;

° pemiaTh TEKCTOBBIE 3a/lauyd  alNreOpandecKuM CIOCOOOM C TOMOIIBIO COCTaBIICHUS
YpaBHEHUS;

° MIPOBOJIUTH MIPOCTEUIITHE UCCIIEAOBAHNS YpaBHEHUH (yCTaHABIMBATh, UMEET JIM YpaBHEHHUE
KOPHH, €CJTH UMEET, TO CKOJIBKO, H TIp.);

° MIPUMEHSTHh CBOMCTBA YHUCIIOBBIX HEPABEHCTB JIJIsi CPAaBHEHUS, OIIEHKH; PEIIaTh JTUHEHHBIC

HEpaBeHCTBAa C OJHOM MEPEMEHHOM M MX CHCTEMBI; JaBaTh I'paUyecKyl0 WILTIOCTPAIMIO MHOKECTBa
pelIeHn HEPABEHCTBA, CUCTEMBI HEPABEHCTB;

° pelaTh JUHEeHbIe HEPaBEHCTBA, N300paxaTh pelIeHre HEPAaBEHCTB Ha YHCIIOBOU MPSIMOM,
3alMCBIBATh PEIICHHE C TOMOIIBI CUMBOJIOB;

o pelaTh CUCTEMbI JIMHEHHBIX HEPaBEHCTB, U300pakaTh PEIIEHUE CUCTEMbl HEPABEHCTB Ha
YHMCIIOBOU NPSAMOM, 3aIUCHIBATh PEIICHHUE C TIOMOIIBIO CHMBOJIOB;

o HCII0JIb30BATh HEPABEHCTBA IIPH PEIICHUN PA3IMYHBIX 3a1a4.

AnreOpanvecKkre BhIpaKCHUS:

o IPUMEHATh TOHSATHE CTENEHU C LEJdbIM II0Ka3aTeleM, BBINOJHATh MpeoOpa3oBaHUs

BBIPAKEHUH, COAepKAIIUX CTENIEHH C LIEJIbIM MOKa3aTelleM;
Koopaunats! u rpaduku. OyHKIUY:

® I/I306pa}KaTI> Ha KOOpI[PIH&THOfI HpHMOfI JIy4H, OTPE3KU, HUHTCPBAJIbI; 3aIIMCbIBATh YU CJIOBBIC
IIPOMCIKYTKH Ha aJ'IFC6paI/I‘IeCKOM SA3BIKEC,
® IIOHHMMATh U UCIIOJIb30BaThb (bYHKI_[I/IOHaJ'II)HI)IC IOHATHA U A3BIK (TepMI/IHBI, CHUMBOJIMYCCKHUC

0003HaueHMsI); ONIPEIEIISATh 3HAYCHUE (PYHKITMH 10 3HAYCHUIO apryMEHTa; OTPEACIISITh CBOWCTBA (DYHKITHH
1o ee rpaduky;

o k
° CTpOUTH IpaUKH IEMEHTAPHBIX (QYHKIUN BUAA Y = oY= x2,y=x3y =+x,y = |x|;
OTHCHIBATh CBOMCTBA YHCIOBOU (DyHKIMH 1O €€ rpaduKy;
[ ] paciio3HaBaTb (I)YHKI_[I/II/I HN3YUCHHbIX BUIOB;
[ ] HOKaSI:IBaTb CXECMATHUYCCKHU pacno_no_;erHe Ha KOOpHHHaTHOﬁ IIJIOCKOCTHU FpaCI)I/IKOB
. k
byurnuii Buna: y = kx, y = kx + b, y = po
m a8 - o .
Yy=x",y = Jx, Yy =|x|B 3aBUCHUMOCTH OT 3HAUEHUIN KO2DPUI[H-
€HTOB; OIIMChIBATH CBOMCTBA (PYHKI[MUIL.
10 kaace
Aﬂre6pa1/1quI<I/Ie BBIPAKCHUS:
[ ] pacKiiaAbIBaThb KBa,Z[paTHbIﬁ TpéX‘-IJ'IeH Ha MHOXXUTCIIN,
[ J HpeO6pa30BLIBaTB pallOHAJIbHBIC BBIPAKCHUA.
YPaBHeHI/ISI 1 HCpPABCHCTBA:
[ ] peuiaTtb JIMHENHBIE U KBaApAaTHBIC YPABHCHU, YPABHCHHA, CBOAAIINUCCA K HUM, HpOCTCfII.HPIC
,Z[pO6HO-paI_[I/IOHaJIBHBIC YPpaBHCHU
[ ] peuiatb CUCTCMBI JIBYX JIMHENHBIX ypaBHCHI/Iﬁ C ABYMs NCPEMCHHBIMH U CUCTEMBI JIBYX
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YPaBHEHUH, B KOTOPBIX OJIHO YPAaBHEHHE HE SIBIISIETCS JIUHECUHBIM;

° pemiath TEKCTOBBIC 3a/aydl  alreOpandeckuM CHocoOOM ¢ TIOMOIIBIO COCTaBIICHHS
YPABHEHUS UIIM CUCTEMBI IABYX YPABHEHUH C JBYMS [IEPEMEHHBIMU;
° MPOBOJUTH MPOCTEUIINE UCCIECAOBAHUS YPABHEHUM U CUCTEM YPaBHEHHI, B TOM YHCIE C

IpUMEHEHHEeM Trpaduyeckux mpeAcTaBiIeHUl (yCTaHABIMBAaTh, UMEET M ypaBHEHHWE WJIM CHCTEMa
YpaBHEHUH pEIlIEHUs, €CIIU UMEET, TO CKOJIBKO, U Ip.);

° pelaTth KBaJpaTHbIE HEPABEHCTBA; M300pa)kaTh pELICHHE HEPABEHCTB HA YKCIOBOM
MIPSIMOM, 3aIIMChIBaTh PEIICHNE C IIOMOILbIO CUMBOJIOB;

° pemaTh CHUCTeMbl HEPABEHCTB, BKIIIOYAIONIME KBAaJPAaTHOE HEPABEHCTBO; H300pa)xarb
pEeLIeHNEe CUCTEMBI HEPABEHCTB HA YHUCIOBOM MPSIMOM, 3aIMChIBATh PELICHUE C IOMOIIbIO CUMBOJIOB;

° HCII0JIb30BAaTh HEPABEHCTBA IIPH PEIICHUN PAa3IMYHbIX 3a1a4.

Koopaunats! u rpapuku. ®yHKum:

° CTPOUTh M HM300pakaTh CXEMAaTUYECKU TpaUKH KBaJpaTUUYHBIX (YHKUUN, OMUCHIBATH
CBOMCTBa KBaJpaTUUHbIX (PYHKIMI 1O UX rpaduxam;

° pacrno3HaBaTh KBaJIpaTUYHYIO (pyHKIHIO 10 hopmylie U 1o rpaduKy, NPUBOAUTH IPUMEPHI

KBaJIpaTUUHBIX QYHKIUI U3 peanbHON )KU3HU, (PU3UKHU, TEOMETPHUU.
Apudmernueckas U reoMeTpUUecKas IpOrpeccuu:

° pacrno3HaBaTh apU(PMETHUYECKYI0 U T€OMETPUUECKYIO MPOTPECCHH MPU Pa3HbIX Crocobax
3a/1aHus;

° BBITIOJIHATh BBIYUCICHUS C HUCHOJb30BaHUEM (GOpMYya N-TO WieHa apupMETHYECKOl u
r€OMETPHUYECKON MPOTPECCUI, CYMMBI IIEPBBIX N YJIECHOB;

° n300paxkaTh YJICHBI NOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPAMHATHOM TIOCKOCTH;

° penaTh 3a/1a4M, CBA3aHHBIE C YUCIOBBIMHU IIOCIIEN0BATEIBHOCTIMH, B TOM YHCIIE 3a/1a4U U3

peanbHOM KU3HU (C UCTIOIB30BAHUEM KaTBKYISTOPA, ITU(PPOBBIX TEXHOJIOTHA).
CneuuajbHble IpeIMeTHbIE Pe3yJabTaThl:

° BJIaJICHUE TPaBUIIAMH 3aMIHCH MaTeMaTHUYEeCKUX (POPMYIT U CrieMaIbHBIX 3HAKOB pellbepHO-
ToueuHou cuctemsl JI. bpaiins;

° BIIaJICHUE TIpHEMaMHu TPeoOpa3oBaHUs MATEMaTHUYECKUX BBIPAKCHUM Ha OpaliIeBCKOM
MEXaHHYECKOH MeYaTHOM MaIInHKE;

° BIIQJICHUE OCA3aTeNbHBIM CHOCOO0M  00cCieloBaHHUS UM BOCHPHUATHUS — pelbedHBIX
M300paxKeHuil, reOMEeTPUUECKUX uepTexel, rpadukoB GyHKIMHA U 1p.;

° YMEHHE BBINIOJHATh T€OMETPUUECKHUE MOCTPOCHUS M YEPTEKU, CTPOUTH Ipaduku GyHKUIUN

Ha KOOpI[PIH&THOﬁ IIJIOCKOCTH C IIOMOIIBIO CIICUATIBHBIX YEPTCKHBIX NHCTPYMCHTOB.
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TemaTHYeCcKOe IUIAHUPOBAHUE 110 Y4eOHOMY Kypcy «AJireopa», 7 Kjiacc
(4 yaca B Henear0, Beero 136 yacon)

Ne Ha3Banue pazaesa OcHoBHoOe cogep:xanue | Kou-Bo OcHOBHBIE BU/IbI 1IEATEIbHOCTH 00y4aI0 M XCsl
(TeMBbI) 4acoB
(4HCJ10 4aCOB)

1. Paznen Nel. Wcroprss BO3HUKHOBEHHS airedpsl, 1 NOJTy4aTh 3HAHHS 00 UCTOPUHM BO3HHUKHOBEHUS anreOpsl U
BBoaHble ypoku u | mpeamer U3yYCHHS anreOpsl. npeaMere u3ydeHus anreopel, o uodanrte, o Myxamene
ypoku  moBTopenus. | Myxamen 6en Myca anb-Xope3mu. 6eH Myca anb-Xope3mu;

Yucia U BbIYMCTEHUS. cCUCTeMaTH3UpoBaTh ®W  oOoramars  3HaHUA 00

2. Paunonanbubie uncna, | IloBropenne 1o  Temam  Kypca 1 OOBIKHOBEHHBIX U JECATUYHBIX APOOSX;

(10 w.) MaTeMaTHKH 9-6 KIIaCCOB: IEHCTBHSA C CpaBHMBAaThb U YHOPSAJOUMBATH JApoOH, MpPeoOpa3oBbIBas
panroHaIbHEIMHU YHCIIAMHU. pu HE00X0IMMOCTH JIECATUYHBIE npoou B
OOBIKHOBEHHBIE, OOBIKHOBEHHBIE B JCCATHYHBIC, B

3. IlosTopenne mo  Temam  Kypca 1 9aCTHOCTH B OECKOHEUHYIO JIECATHUIHYIO IPOOB;
MaTeMaTHKH 5-6 KJIaCCOB: MPH3HAKHA NPUMEHATH  Pa3HOOOpPAsHbIE  CIOCOOBI W NIPUEMBI
ACTAMOCTH. BBLIUMCIIGHMS ~ 3HaYeHMH  JpOOHBIX  BBIPAKEHHIA,
coZiepKanux OOBIKHOBEHHBICE U JIECATUYHBIC APOOH:

4, [ToBTOpeHne mo TemMam  Kypca 1

MATEMATHKIL 5.6 TA0COB: 3aMEHAT  TpH HE00X0MMOCTH AECATHHYIO Ipo0b
OOBIKHOBEHHO! 1 OOBIKHOBEHHYIO JIECITUYHOMN, TPUBOIUTH
TpOTIOPIHH. BeIpakeHHEe K ¢opme, Haumbosee ymoOHOW  JyIst
5. TosTopenre 1Mo TemaM  Kypca 1 BBIUYMCIICHUH, MpeoOpa3oBbIBaTh APOOHBIE BBIPAKEHUA Ha
MATEMATHKH 5-6 KJIACCOB: TIPOIEHTEL. YMHO>KEHUE U JIeJIEHUE JIeCATUUHBIX ApoOer K AeHCTBUAM
C LIEJIBIMH YUCIIAMU;
ONEepUPOBaTh  MOHSITHEM  «YHUCJIOBOE  BBIPAKEHHUE
6. PeleHye OCHOBHBIX 3aa4 Ha IpOOH, 1 AQHAJIM3UPOBATh  BBIPAKEHUS, PACIIO3HABATH YHCIIOBBIG
IIPOLIEHTHI U3 PeabHO PAKTHKN. BBIPKEHUS; HAXOJAUTh 3HAYCHHS YUCIIOBBIX BBIPAKECHHIQ
yu€TOM MopsAKa NeHCTBUI;
pemiars 3aJadydl Ha YacTH, MPOILEHTHI, MPOIMOPILUHU, HA
7. IloBTopenne mo TemaMm Kypca 1

MaTeMaTHUKHU 5-6 KJIacCoB: JIENCTBHSA C
OTPULATCIIbHBIMU n
ITOJIOXKUTCIBbHBIMHA YHCJIA.

HaXOXKJICHHE IPOOH (TIPOLIEHTA) OT BETUYMHBI U BETTMYMHBI
o e€ apoOu (MPoLEHTY), T1podu (MPOLIeHTa),
KOTOPBII COCTaBJISICT O/IHA BEJIMUMHA OT JPYrOi;
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IloBTOpenne mno Temam  Kypca
MaTeMaTHKd 9-6 KJIACCOB: peElIeHHE
YpaBHEHUM.

IPUBOJUTh, pa3Ouparb, OLEHUBATb  Pa3JIMYHbIE
pelIeHus, 3allUCH PEIICHUH TEKCTOBBIX 3a1a4;
pacro3HaBaTh M OOBSACHSTH, ONMUPASICh HA OIpPEICIICHUs,
IIPSIMO IIPONIOPLIUOHAIIBHBIE u oOpaTHO

9. BXE’I‘H” KOHTpONEHAd  paboTa, IPONOPIMOHATEHEIE 3aBUCHMMOCTH MEXIY BEIHYMHAMY,
AciictBus ¢ paMOHATLHBIMK IPMBOJMTE IPUMEPHI TUX 3aBUCUMOCTEN U3 PEANTHLHOTO
AHCTIAMH. MHMpAa, U3 IPYIHX yI€OHBIX PEIMETOB;
10. AHATH3  KOHTPONBHOH  paGoThL pelaTh NpPaKTUKOOPUEHTUPOBAHHBIE 3aJa4d Ha Ipodw,
PeanbHble 3aBHCHMOCTH. IIpsiMast u TPOIICHTHI, IPSAMYIO u o0paTHyIO
00paTHas NPONOPIHMOHATEHOCTH. IPONOPIMOHATEHOCTH, TIPOMOPIHH.
11. Pazpen Ne2. UnCIOBBIC BBIPAIKCHHSL. OBNAneTh  anrebpandeckoil  TEPMHHOJOTHEH W
Aaredpanyeck CHMBOJIMKOM, TPUMEHATH €€ B MPOLECCE OCBOECHMS
He BbIPAKEHHSI. y4e0HOT0 MaTepHana;

12 Toxnectsa. DYKBEHHEIE BEIDOKCHHA HITH HAXOJMTh 3HAYCHUS OYKBEHHBIX BBIPAXKCHUH  MpU
(12 u.) BHIDOKEHHS C IEPEMEHHBIMH. 3Q1aHHbIX SHAYCHIAX GYKB:

13. BrIpaskeHUs ¢ IEPEMEHHBIMH. BBITIOJIHSATH BEIYHUCIIEHHS 110 (hOpPMyJIaM;

JloMyCTUMBIE 3HAUEHUS TIEPEMEHHBIX. (GopMyIHPOBaTh CBOMCTBA CIIOKEHUS W YMHOXEHHS YHCE]]
- - (mepeMecTHTENBHOE,
14. Cpapnenue 3Ha4eHHH BBRIPOKCHUH. COYETaTeNbHOE, PaCIPEIEINTENLHOE, CBOMCTBA, CBA3AHHEIE g
HYJIEM M eJMHMIEN ), 3aIIMCHIBATH X B BUJIE HOPMYII;

15 CBojicIBa NeliCTBMIl Had GACHAMI. IPUMEHATH (GOPMYIIBI I PALMOHAIN3AIMH BHIYMCIICHUIA;

DopMyJIBI. cocTaBisATh (GOPMyIy YETHOro 4yucia u  GopMmyny
HEYETHOI0 YUCIIa, YUCiIa, KPATHOTO JaHHOMY;

16. Toxnectsa. TOH(I[GSTB@HHH@ O0OBICHATE IOHATHE TOXKIECTBA;

Tpe0bpasoBaHHA BEIP2KEHHH. BBINIOJIHATE  TOXKJIECTBEHHBIE —peoOpasoBaHus  Lebiy

17. ToxecTBa. T o IeCTBEHHbIE BBIPOKEHUH C IEPEMEHHBIMHU HA OCHOBE CBOMCTB CIIOMKEHH S
npeoOpa3oBaHus BHIPAKEHHIA. ¥ YMHOXEHHUS: [PUBOJUTL  IIOJOOHBIE  ClIaraeMble

T TpeoGpasonanme S— PacKphIBaTh CKOOKH, MEPE] KOTOPHIMH 3HAK «IUIKOCY, 3HaK

BBIPQ)KEHUH, pacKpbITHE CKOOOK H

IIPpUBCACHHNC HO)IOGHBIX cliaraCMabIX.

«MHHYC», MHOKHTCJIb,

HpI/IMeHﬂTB TOXACCTBCHHLBIC Hp606pa3OBaHI/I$I JJI53
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19. lpeobpazosanue OyKBCHHBIX YIPOILEHUs BBIPAKEHUH C IIEPEMEHHBIMY;
BBIPAKCHUH, PAacKpeITHE CKOOOK M ® [IpoBoauTh JI0Ka3aTeIbCTBO TOXJIECTB pa3HBIMU
NPUBEJICHUE TTOJOOHBIX CIaraeMbIX.
criocobamu.
20. [IpeobpaszoBanue OYKBEHHBIX
BBIPAKEHUM, PACKPBITHE CKOOOK H
NPUBEJICHUE TTOJOOHBIX CIaraeMbIX.
21. Kontponbnas pabora Nel mo Tteme:
«BpipaxkeHust U UX nMpeoOpazoBaHU»
22. AHanu3 KOHTPOJIBHOUW pabOTHI.
BeIpaxenus u ToxxaecTa.
23. Paszpen Ne3. YpaBHEHHE U €TI0 KOPHH. OIEepUpPOBATh MOHATHUIMU: YHCIOBOE PAaBEHCTBO, YPABHEHU|
YpaBHeHus. C OJHOM NEPEMEHHOU, KOPEHb YPAaBHEHMS, PABHOCHIIBHOG
(1 4.) ypaBHEHUE;
24, VYpaBHEHHE U €TO KOPHH.
MPOBEPATh, SABJISIETCA JIM KOHKPETHOE YHCJIO KOPHEM
ypaBHEHUS; OOBACHSITH, YTO 3HAUYUT PEUIUTh YPAaBHCHHE,
25. YpaBHEHHE U €TO KOPHH. dbopMyIMpoBaTh U MPUMEHSTH CBONCTBA YPaBHEHUS,
OOBSICHATh, KaKO€ YypPaBHCHHE HAa3bIBACTCS JIMHCHHBIM
T — — pacro3HaBaTh  JIMHEHHOE  YpaBHEHHUE; OIIPEICIIATH
' Jlnnetinoe _ ypaBHCHHE € ONHOH KOJIMYECTBO KOPHEH, CIIOCOO peIIeHNS;
MIEPEMEHHOM. _
peliaTh ypaBHEHHS BHAAa ax=b MpH pa3IHYHBIX
27. JluHelHOEe ypaBHEHHE C  OJHOI 3HAQYEHUAX a u bl a TaoKe HECIONKHbIE JIMHEHHDIE
IepEMEHHOA. YpaBHEHHUSI C OJHOM TMEPEMEHHOW, CBOJAIIMECS K HHM,
MPUMEHSS MPaBUJIa IEPEX0Aa OT UCXOJHOTO YpaBHEHUs K
28. JluHeitHoe ypaBHEHME C  OJIHOMU PaBHOCUIILHOMY €My 00Jiee IPOCTOTO BUA;
IIEPEMCHHOMU. COCTaBJIATh U peLIaTh YPaBHEHUE II0 YCIOBUIO 3a[auH,
MHTEPNPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4u
29. Pemienne 3amady ¢ TOMOIIBIO .
. MOJY4YEHHBIA PE3yNbTarT.
YpaBHEHUH.
30. Pemienne 3amady ¢ TOMOIIBIO

YpaBHEHUM.
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31.

Pemenue 3a/1a4 c MOMOIIBLIO
YpaBHEHUH.

32. KonTtponsHas pabora Ne2 mo Teme:
«YpaBHEHUA».
33. AHanmu3  KOHTPOJBHOH  paboTHI.
Pemrenne 3amau ¢ NOMOIIBIO
YpaBHEHUM.
34. Pazjnen Ned. Koopaunara TOYKHU HAl ® U300paaTb Ha KOOPJAWHATHOM  TPSIMOM  TOUKH,
DyHKIH. TIPSIMOiA. COOTBETCTBYIOIINE 33JJAHHBIM KOOpPIUHATAM;
(20 u.) ® OIEepUpOBaTh TMOHATUSAMH: KOOPAMHATHAS IUIOCKOCTb,
35. PacCTosHHE MEXIy ABYMS TOUKAMH NPSIMOYTOJIbHAsE CHCTEMa KOOPJIWHAT, KOOPJMHATHI TOYKH,
KOOPJIMHATHOM TIPSIMOM. abencca, opAMHaTa; .
OTMEYaTh B  KOOPJAMHATHOW  INIOCKOCTH TOYKH  TIO
36. Paccrosaue MCXOy IOBYMS TOYKaMy| 3aaHHBIM KOOpJAWHaTaM; CTpPOUTH rpaq)m(n HECIOXXHBIX
KOOD/IMHATHOM TIPSIMOIA. 3aBHCHMOCTEM, 3alaHHBIX (HOpMYyIamMH;
® omnepupoBaTh MOHATUAMH: (yHKIHUS, Tpaduk QyHKIHH;
37. [IpsmoyrombHas cucTemMa KOOpAMHAT rpaQuK 3aBHCMMOCTH, apryMEHT (DYHKIHH, 3HA4YCHHE
Ha THIOCKOCTH. GyHKIMKM, 00NAcTh ONpeneNeHuss (YHKLIUH, OBJIAJEBAThH
38. [IpsimoyromnpHas cuctemMa KOOpAUHAT (yHKIMOHANLHOH TEPMUHONOTHEi;
A L0 CKOCTIL ® paccMarpuBaTh crocoObl 3amaHus ¢GyHkuu (popmyna,
tabnuma, rpaduk), NPUMEHATh, H3ydaThb IPEUMYIIECTBA,
39, Honsitre ByHKIHSL UHTEPIPETUPOBATh Ipaduueckuil crnocod MpeacTaBieHUs U
aHaJM3a pa3HOOOpa3HOM KUZHEHHOU nH(OopMaLny;
® paboTaTh ¢ rpadUUIECKUMHU U300pPKCHUAMU, TAOIUIIAMH,
40. Brruncnenue 3HaueHud QyHKIUH 110 OCBaMBaTh ATOPUTM BOCIPUATUS I'paUuuecKux 0OBEKTOB;
<1>0pMyne. ® COCTaBJIATH TAOJIULILI 3HAYCHUNA (byHKuI/Iﬁ;
- - ® IICII0JIb30BaTh HOBBIE TEPMHUHBI B MATEMATUYECKOU peun U
4l Brraucnenne sHaueHui QyHKUui 1o (GYHKIIMOHATIBHYIO CUMBOJIMKY JJIs 3aMUCH (DaKTOB;
¢bopmyre. ® BHUMCHATE 1O QopMmylne 3HadeHHe (QYHKIUH IO
40, Tpaduk GyHKIHH. 3alaHHOMY apTyYMEHTY U 3HAY€HHE apryMeHTa 10 3aJaHHOMY

3HaYeHUI0 (PYHKINH;
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43. I'padux GyHKIIH. ® HAXOJUTh 3Ha4YeHUE (YHKIUHU IO W3BECTHOMY 3HAUCHUIO
apryMeHTa M pemaTth 00paTHyo 3a/1a4y 10 rpaduKy QyHKIHH;
® CTpOUTH rpauKy (PYHKIHIA IO TOUKAM;

44. [psiMast pOTIOPIMOHATEHOCTS. ® [PUMCHATH MOJYYCHHBIC 3HAHHS JUIS HHTCPIPETAILHH
rpau4ecKoro n300pakeHus peallbHBIX 3aBUCUMOCTEH;

a5, TIpsnias MPOMOPIACHATEROCTE. ® ONeCpUPOBATH TOHATHEM JTMHEWHAs byHKIHS,
rpaduk TMHEHHON QyHKIMH (TIpsMast);
pacro3HaBaTh nuHeiHyto  yHkmuio y= kx  + D,

46. JIuneitnas Gynkmus u eé rpaduk. OINUCHIBaTh €€ CBOMCTBA B 3aBUCHUMOCTH OT 3HA4YEHUH
k03 durrentor K u b;
® OoIepupoBaTh MOHATHEM YIJI0BOM KO3 UUIMEHT mpsMoit

47. Jluneitnast pyHkuus u e€ rpaduk. (rpaduka TUHEHHON QYHKIMH);
® cTpouth rpaduku TUHEHHON GyHKIMU, QYHKIUH Y = [X|;

— - ® T[PHUBOJWUTH TPUMEPHl JIMHEWHBIX 3aBUCUMOCTEH B

48. Jluneitiad QyHKIUA | €€ rpadux. peabHBIX MpoIeccax U SBICHUSX.
® paccMaTpuBaTh YaCTHBIE CITydau JIMHEHHON QYHKIIMM U UX

49, Yrenne  rpaUKoOB  peabHBIX rpadukm; 5

3ABHCHMOCTEIL ® jCcClIeIoBaTh CBOWCTBA (YyHKIMU 1O ¢GopMylie U IO
rpaduky;

50. I'paduk pyHknmm y = [X|. ® cTpouTh rpaduKu TMHEHHBIX QYHKIMI Buaa y=KX+b, y=D,
y=kXx;
® DPACIO3HABATh PSMYIO IPONOPILMOHAIBLHOCTH IO (hopMyIie

51. I'padpuk Qpynkumn y = [x]. U rpauKy;
® [IPUBOAUTH IpPUMEPhl JIMHEHHBIX 3aBUCUMOCTEH B

52. KontponbHas padora Ne3 mo Tteme: PCAIbHRIX TIPOTECCAX M ABICHIIX;

«DyHKII. ® yccleloBaTh  Kak  BIMAET KO:)(I)(UI)HuHeHT k mHa
pacrosio’)keHue rpapuka B KOOPIMHATHOM IJIOCKOCTH M Ha

53. AHanmu3  KOHTpPOJILHOW  paloTHI. B3aHMHOE I0JIOKECHUE JIBYX TPAPHKOB;

BblunciIeHne 3HAYCHHIT 110 GopMyIIe. HaXOJIUTh TOYKY I€peceueHus JBYX TIpa(UKOB JHMHEHHBIX
byHKIMI rpaduyeck U aHATUTUYECKH.

54, Paznen Nes. Omnpenenenue CTETIeHU c ® [IPUBOAUTH YHUCIOBBIE U OYKBEHHbBIC MPUMEPHI CTENEHU C

CreneHnn c HaTypaJbHbIM ITOKa3aTeJIeM. HaTypaJbHbIM MOKa3aTeiaeM, OOBACHSS 3HAUEHUS OCHOBAHMS
HATYpaJbHbIM CTETIEHU U NIOKa3aTelsl CTENEHH, HaX0AUTh 3HAUEHUs CTEeTIeHEeH
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55.

nmoKasarteJjieM H eé
CBOJCTBA.

—l(25 ‘l.)

56.

S7.

58.

59.

60.

61.

62.

63.

64.

65.

66.

Onpenenenue CTENEHU C
HaTYpaJIbHBIM ITOKa3aTelIeM.

Onpenenenue CTETEHU C
HATYpaJIbHBIM ITOKA3aTelIeM.

YMHOXKEHNE CTENIECHEN.

YMHOXKEHNE CTENIEHEN.

YMHOXKEHNE CTENIEHEN.

Jenenue creneHeu.

Henenue creneHem.

Jenenue cTereHen.

BOSBC,[[CHI/IC B CTCIICHb
IMPpOU3BCIACHUA.
Bo3senenue B CTCIICHb
IIPOU3BCIACHUA.
Bo3senenue B CTCIICHb
IMPOU3BCACHUA.

Bo3Benenue B CTEIEHb CTEIICHU.

BUjIa an(a— Jr00oe palnmMoHAILHOE YUCII0, N— HATypalbHOE

YHCIIO);

BBIUMCIIATh 3HAYCHHE BBIpAXXEHMH BuAa an, rae N -

HATYpaJIbHOE YUCIIO MIPH JIOOBIX a;

® HaxOJUTh 3HAUEHUS BBIPAXKEHUH, COAEPIKALIUX CTEIEHb C

HaTypaJbHbIM IIOKa3aTeIeM, 110 MOPSAAKY ACHCTBUM;

e (hopMyIHpOBaTh, 3aAMKUCHIBATh B CUMBOJIMYECKOU hopme U

000CHOBBIBATh CBOMCTBA CTENEHM (YMHOXXEHUE W JIEJICHHE

CTETEHEeH, BO3BE/IEHUE B CTEIIEHb ITPOU3BE/ICHNUS U CTETICHH);

® [IpUMEHSTh CBOMCTBAa CTENEHH JUIsl MpeoOpa3zoBaHUs

BBIPQKCHUI U BBIYMCIICHUM, JUIsl BBEICHUS MOHATUS HYJIEBOU

CTETEeHH YUCIIa;

® OIEepHUpPOBATh MOHATHEM «OJIHOUJIEHY;

® pacrno3HaBaTh OJHOUYWIEH U OJHOWIEH CTaHAApTHOIO BUJA,

MPUBOJIUTH OJJHOUJIEH K CTAaHJAPTHOMY BUJY;

® BBINIOJIHATH YMHOKEHUE OJHOWIECHOB U
BO3BEJICHUE OJHOWICHA B CTCIICHb; IPUMEHSATH paHEE
IIOJIy4YEHHBIC 3HAHHS O CBOWCTBAX CTEIECHHU.
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67.

68.

Bo3Benenue B cTeneHb CTENEHU.

69.

Bo3Benenue B cTeneHb CTENEHU.

70.

71.

OpHowieH u ero CTaH/IapTHBIN
BU]I.
OpHowleH U ero CTaHIapTHBIN
BU]I.

72.

VYMHOXEHNE OTHOUIEHOB.

73.

VYMHOXKEHNE OTHOUIEHOB.

74.

BO3B€,£[€HI/IC OJHOYJICHA B CTCIICHbD.

75.

BO3B€,£[€HI/IC OJHOYJICHA B CTCIICHbD.

76.

DyHKIMH y=X°, y=X° U UX TpapUKH.

77.

DyHKIME y=X°, y=X° U UX TpapUKH.

78.

KontponbHaas padorta Ne4 o teme:
«CTeneHp ¢ HaTypajIbHbIM
II0Ka3aTesIeM U €€ CBOMCTBAY.

AHanmu3  KOHTpPOJILHOW  paloTHI.
YMHOK€EHNE OTHOUJICHOB.
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79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

Pa3znes Ne6.
MHOr04JIeHbI.
(444.)

MHOro4JeH U €ro CTaHAapTHBIN BU/I.

MHOro4JeH U €ro CTaHgapTHBIN BU/I.

Cioxenue u BBEIYATAHUE
MHOTOYJIEHOB.

Cioxenue u BBIUATAHUE
MHOTOYJIEHOB.

VYMHOXEHHE OJHOWICHA Ha
MHOTOYJIEH.

VYMHOXEHHE OJHOWICHA Ha
MHOTOYJIEH.

VYMHOXEHHE OJHOYJIEHA Ha
MHOT'OYJIEH.

BriHecenne o0O0IEro MHOXUTENA 34
CKOOKH.

BriHecenue O0OIEro MHOXUTENSA 34
CKOOKH.

BriHecenne o00IEro MHOXKUTENSA 34
CKOOKH.

KontponpHas padota Ne5 mo Teme:
«CymMMa M pa3HOCTb MHOTOYJICHOB.
MHorouseHbl U OAHOUYJICHBDY.

pacrno3HaBaTb MHOI'OWIEH M MHOTIOWIEH CTaHIapTHOIO
BU/JIA;

IPUBOJIUTH MHOTOWIEH K CTAaHAAPTHOMY BHU]Y;
ONPENEINATh CTENIEHb MHOTOWIEHA;

BBIIIOJIHATh [IPEOOpa30BaHUs LIEJIOTO  BBIPAXKEHUS B
MHOTOYJIEH  IPUBEIECHUEM  IMOJOOHBIX  CIAraeMblX,
PacCKpBITHEM CKOOOK;

BBINIOJIHAT YMHOKEHHME OJHOWIEHAa Ha MHOIOWIEH U
MHOTOYJIEHa HAa MHOTOYJIEH, MPUMEHITh (POPMYIIbI
KBaJlpaTa CyMMBbI U KBaJipaTa pa3HOCTH;

UCIOJIb30BAaTh  TEPMHUH  «(POpMYNbl  COKpaLIEHHOTO
YMHO>KEHUS»;

OCYILIECTBIISITh Pa3JI0KEHHE MHOTOUYJICHOB HA MHOXHUTENN
nyTéM BBIHECEHUS 3a CKOOKM OOIIero MHOXHUTEs,
npUMeHEeHUsT (OPMYINIbI Pa3HOCTH KBaJpaTroB, (GOpMYI
COKpAIEHHOTO YMHOXEHHUS, crioco0a rpyNIupOBKY;
MPUMEHSTh IIPeoOpa3oBaHUE MHOTOUJICHOB JJISl pelIeHUs
pa3IMYHBIX 3a]a4 U3 MaTeMaTUKH, CMEKHBIX IPEIMETOB,
W3 peaIbHON PaKTHUKY;

3HAKOMUTBHCA C UICTOPHEH pa3BUTUSI MAaTEMAaTHKH.
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90.

91.

AHanu3 KOHTPOJIBHOM pabOTHI.
CyMMa U pa3HOCTh MHOTOYJICHOB.

92.

93.

94.

YMHOXKEHNE MHOTOYJICHa Ha
MHOTOUIEH.
YMHOXKEHNE MHOTOYJICHa Ha
MHOTOYJIEH.
YMHOXKEHNE MHOTOYJIeHa Ha
MHOTOYJIEH.

95.

Paznoxenue MHOTOYJIEHOB Ha
MHOKHMTEIIM CIOCOOOM TPYNIUPOBKU

96.

Paznoxenue MHOTOYJIEHOB Ha

97.

MHOKUTEIN crocooom
TPYINTIIUPOBKH.
Paznoxenune MHOTOYJICHOB Ha
MHOYKHTEIHN cIocooom
TPYIITUPOBKH.

98.

Kontposbnas padota Neb o teme:
«[Ipou3BeeHrIE MHOTOWJICHOBY.

99.

AHanu3 KOHTPOJIBHOU pabOTHI.
Pa3oxeHre MHOTOYJICHOB Ha
MHO>KUTEIH

100.

Bo3segenue B KBaapaT CYMMbI U
Pa3HOCTHU ABYX Bpra)KCHI/II\/'I.

101.

Bo3Benenne B KBagpaT CyMMBI U
Pa3HOCTH JIBYX BBIPAKEHHH.

Bospenenue B KBaapaT CYMMbI U
Pa3HOCTHU ABYX Bpra)KeHHfI.
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102. Bo3sBeneHue B ky0 CyMMBI U pa3HOCTH
JIBYX BBIPaKECHUH.

103. Bo3sBenenne B KyO CyMMBI U pa3HOCTH
JIBYX BBIPAKCHUU.

104. Pasnoxxenne Ha  MHOXHMTEIH C
MOMOIIBI0 (POPMYNT KBaJpaTa CyMMBI
Y KBaJIpaTa pa3HOCTH.

105. PaznoxxeHne Ha  MHOXHUTENTH C
MOMOIIBI0 (POPMYNT KBaJpaTa CyMMBI
1 KBaJ[paTa pa3HOCTH.

106. PaznoxxeHne Ha  MHOXHUTENH C
MOMOIIBI0 GOPMYNT KBaJpaTa CyMMBI
Y KBaJ[paTa pa3HOCTH.

107. YMHO)EHne pasHoCcTH JIBYX
BBIPAKCHUI HA UX CyMMY.

108. YMHOXeHnE pa3HOCTH JIBYX
BBIPOKCHUI HA UX CYMMY.

109. YMHOXeEHNE pa3HOCTH JIBYX
BBIPQKCHUI HA NX CYMMY.

110. Pa3znoxenne pasHOCTH KBaapaToB Ha
MHOKHUTEITH.

111. Pa3znoxeHne pa3sHOCTH KBaJapaToB Ha
MHOKHUTEITH.

112. Pa3noxxenne pa3zHOCTH KBaJpaTOB Ha
MHOXHUTEIH.

113. Pa3noxeHne Ha MHOKUTEIN CyMMBI U

pa3HOCTH KyOOB
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114.

Paznoxxenne Ha MHOXKUTEIU CYMMBI U
pa3HOCTH KyOOB

115. KonTtponsHas pabora Ne7 mo Teme:
«DopMyibl COKPAILIEHHOTO
YMHOYKECHUSD).

116. AHanu3 KOHTPOJIBHOM padOTHI.
DopmyItbl COKpPAILIEHHOTO
YMHOYKCHUSI.

117. [IpeoOpa3oBaHue 11€JI0T0 BbIpaXKEHUS
B MHOTOJICH.

118. [IpeoOpa3oBaHue 11€JIOTO BBIPAKEHUS
B MHOTOYJICH.

119. [IpeoOpa3oBaHue 11€IOTO BBIPAKEHUS
B MHOTOJICH.

120. [IpuMeHeHre pa3IuyHBIX CHOCOOOB
JUISL PA3JI0’KEHUS] HA MHOYKHTEIIH.

121. [IpuMeHeHne pas3IuyHBIX CHOCOOOB
JUISL PA3JI0’KEHUS] HA MHOYKHUTEIIH.

122. [IpuMeHeHre pas3IuyHBIX CHOCOOOB
JUISL PA3JI0’KEHUS] HA MHOYKHUTEIIH.

123. Paznen Ne7. Pemenne 3amady ¢ HOMOIIBIO ® BbIOUpPATh, NPUMEHATh OLIEHUBATh CIOCOOBI CpaBHEHUS
IToBTOpEHUE U YPaBHEHUN. YKCEeJI, BEIYMCIICHUH, MPeoOpa3oBaHUil BRIPAKCHHM, PEIICHUS
o0o0menne. YPaBHEHUMU;

124. (14u.) Pemenue _ sadat ¢ TOMOIIbIo ® OCYUIECTBIATH CAMOKOHTPOJIb BBIMOJIHAEMBIX JICHCTBHN U

ypaBHCHHU. CaMOMPOBEPKY pe3y/bTaTa BBIUKMCICHUI, MpeoOpa3oBaHMi,
= " [IOCTPOEHUN;

125. JIuneitHast pyHKUMA U e€ rpaduk. p ’

® pcimaTte 3agadd U3 peanLHoﬁ JKU3HHU, NPUMCHATH
MAaTEMAaTUYCCKUC 3HAHUA [JIA PCIICHHUA 3alad U3 JOPYrux
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126. YMHO)€EHNE OJIHOYJIEHA Ha 1 IIPEIMETOB;
MHOTOWIEH. ® pemiath TEKCTOBBIE 3ajaud, CpaBHHUBATh, BHIOMPATh
CrocoObI pelleHUs 3a/1a4u.
127. Breigecenne o001mero MHOXHUTEIS 3a 1
CKOOKH
128. YMHO)€EHnE pa3HOCTH JIBYX 1
BBIPOKEHUI HA UX CYMMY.
129. YMHOXKEHHUE U IeIEHUE CTEIEHE. 1
130. HrtoroBass koHTpoibHas paboTa 3a 1
Kypc
7 KJacca.
131. AHanu3  KOHTPOJIBHOM  PabOoTHI. 1
Croxxenne Hu BBEIYHUTAHUE
MHOTOYJIEHOB.
132. Cnoxeunune 51 BBIYHUTAHUE 1
MHOTOYJIEHOB.
133. Cnoxeunune 51 BBIYHUTAHUE 1
MHOT'OYJIEHOB.
134. VYMHOKEHUE u JeJIeHIE 1
MHOT'OYJIEHOB.
135. VYMHOKEHUE u JieJICHIE 1
MHOTOYJIEHOB.
136. Pemenue ypaBHeHUH. 1
Hroro: ypoxos — 136

KOHTPOJIbHBIX PadoT -
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TemaTH4ecKoe NJIAHMPOBAHME 110 y4eOHOMY Kypcy «Anredopa», 8 Kiacc
(2 yaca B Henet0, Bcero 68 yacon)

Ne Ha3Banue pazaeia OcHoBHoe cogep:xanue | Koi-Bo OcHOBHBIE BU/IbI IEATEJIbHOCTH 00y4ar0 M XCsl
(TeMBbI) 4acoB
(4uci10 4acoB)

1. Pa3nes Nel. Cremnens C HaTypaJbHBIM 1 ® AKTYaJIM3UPOBATH UMEIOLIUECS 3HAHUS U YMEHUS,
Hosropenne  Kkypca | moxasateneM M e CBOWCTBA; ® BELINOJIHATH TPEHUPOBOYHBIE 3a/IaHHKS, KOPPEKTHPOBATH CBOM
ajredpn! 7 Kjaacca. npeobpazoBaHue IEJTBIX

N 3HAHUS U YMEHUS;
(54.) BBIPAKCHUI.
v = ® OTBEYaTh Ha UTOTOBBIE BOIPOCHI U OLIEHUBATH CBOU

2. Penienne TMHEHHBIX ypaBHEHHH. 1

JOCTHXKEHUSL.

3. Pemenne 3amady mpu  moMoIH 1
JIMHENHBIX YPaBHEHUH.

4. dopmyisl COKpAILIEHHOTO 1
YMHOKEHUS, pa3IUyHble CIIOCOObI
pa3loKeHuss  MHOrowieHa  Ha
MHOKUTEIH.
BxoaHas KoHTpoJibHas paboTa.

5. Pemienne ypaBHeHHMI u 3amady 1
METOJIOM COCTaBJICHUsI YPABHEHUH.
AHanu3 KOHTPOJIBHOM paboTHI.

6. Paznen Ne2. JluneliHOe ypaBHEHHE C JBYMS 1 ® [10/10MpaTh NPUMEPHI AP YHUCEN, SIBJISIOLIMXCS pELICHUEM
YpaBHeHus U | IEepeMEeHHBIMU U ero rpaguk. JMHEWHOTO YpaBHEHUS C IBYMsI IEPEMEHHBIMU;
HepaBeHCTBA. ® HaXOJUTh LieJIble pelIeHus MyTéM nepedopa;

CucreMbl  JIMHEeHHBIX ® BhHIpaXaThb U3 JUHEWHOTO YpaBHEHUS C JABYMsI II€PEMEHHBIMU

7. YPaBHEHHI. Jluneiinoe ypaBHEHHE C JIBYMS 1 OJIHY IIEPEMEHHYIO Yepe3 IPYIylo;

(154.) TMEPEMEHHBIMU H €ro rpaduk. ® CTpPOUTh B KOOPAMHATHOM IIOCKOCTH TIpaduK JHMHEHHOTro
yYpaBHEHMs C JIByMsl IEPEMEHHBIMU; MOJb3YACh I'padukom,
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[Toctpoenue rpaduka ypaBHEHUS
ax + By = ¢, a#0 unu B #0

10.

IloagaTne cHUCTEMBI  JIMHEWHBIX
YpaBHEHUH c JIByMS
MIEPEMEHHBIMU.

11.

Pemenne cucreM AByX JIMHEWHBIX
YPaBHEHUH C IByMs IIEPEMEHHBIMU
CIT0cO0OM TIOJICTAHOBKH

12.

Pemrenne cucreM AByX JIMHEWHBIX
YPaBHEHUH C IBYMs IIEPEMEHHBIMU
CIT0CO0OM TIOJICTAHOBKH

13.

Pemienue cucrem AByX JMHEWHBIX
ypaBHEHUH C IByMs ITEPEMEHHBIMU
CIoco0OM ITOICTAHOBKHA

14.

Pemienue cucrem AByX JTMHEWHBIX
yYpaBHEHUH C IBYMs ITIEPEMEHHBIMU
CIIOCOOOM CIIOKEHUS.

15.

Pemienue cucrem AByX JTMHEWHBIX
ypaBHEHUH C IBYMsI IEPEMEHHBIMU
CIOCOOOM CIIOKEHUS.

Pemenue cucrem AByX JMHEHWHBIX
YpaBHEHUH C IByMs IEPEMEHHBIMU
COCOOOM CIIOKEHUS.

IIPUBOJUTH IIPUMEPBI PEILICHUS] YPABHECHUS;

pasinuyaTh NapajuleIbHbIE U NIEPECEKAIOIIUECS IIPSIMBIC 110 UX
YPaBHEHUSIM;

HCCJIEN0BAaTh BOIIPOC O KOJIMYECTBE PEIICHUN CUCTEMBI IBYX
JUHEWHBIX ypPaBHEHHH Ha OCHOBE  (PYHKIIMOHAJIBHO-
rpaduueckux MnpeacTaBIeHU ypaBHEHMUS;

UCTIOJIB30BaTh TpaQUUeCKHii METOJ| Ui PELICHUS CHCTEM
JIMHEHHBIX YPaBHEHMI c IBYMS [IEpEMEHHBIMU
(orpaHUYeHHO);

pemaTrb CHCTEMBl JBYX JIMHEHMHBIX YPAaBHEHUU C JBYMS
IIEPEMEHHBIMU NIOJICTAHOBKOM U CII0KEHHEM;

COCTaBJIATh U PEIIaTh YPAaBHEHHUE WIIM CUCTEMY YPaBHEHHM 10
YCIIOBUIO 3aJa4y¥, WHTEPIPETHUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33J1a4M MTOJTY4EHHBIN pe3ynbTart.
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16.

I'padmyeckuit  merox  pemieHuUs
CUCTEM JIMHEWHBIX YpPaBHEHUH C
JBYMsI IEPEMEHHBIMU.

17. Pemienne 3amay ¢ nmoOMOUIBIO
CUCTEM JIMHEHHBIX YPaBHEHUM.
18. Pemenne reomerpudeckux 3amad
METOJIOM COCTaBJICHHSI CHUCTEM
YpaBHEHUM.
19. KonTtponsnas padota Nel mo Teme:
«Cucrembl JIMHEMHBIX
YpaBHEHUI».
20. AHanu3 KOHTPOJIBHOUN paboTHI.
Pemmenne 3a1a4 METOI0M
COCTaBJICHUS YPABHEHHUI.
21. Pa3nmen Ne3. PanmoHanbHbIE BEIpAKEHHUSL. 3aMuChIBaTh alreOpanyecKre BbIpaKeHMs;
Aaredpanueckue HAXOAWTh 00JACTh JOMYCTUMBIX 3HAYEHUH PpalMOHAIBLHOIO
22. BbIPa:KeHMSI. Anrebpaundeckas IpoOb. BBIPAXKCHMUS,
Aaredpanueckas BBITIOJIHATH YKMCIIOBBIE MOJCTAHOBKH M BBIYUCISATH 3HAUCHUE
23. Apoob. (22 4.) JlONyCTHMBIE 3HAYCHHS IpoOu, B TOM YHKCIe C TOMOIIBIO KalbKYJIsATOPA;
IepeMEHHbIX B poGHO- dbopMynupoBaTh OCHOBHOE CBOMCTBO alrebpandeckoi Ipoou
PALOHAIBHBIX BBIPAKEHHUSAX. U MPUMEHSATH €ro Ajs npeoOpa3oBaHus JpoOei: cokpamarh
panyoHaibHble ApoOU, NPUBOIUTH Jpo0b K 3aJaHHOMY
24, OcHOBHOE CBOICTBO npoow, 3HaMeHaTemo,v 5 5
COKpallEHUE aIreOpanvecKux BBITIOJIHATH IEUCTBUS C AIr€OpanyecKUMM APOOsIMHU;
npobei, NpHBeICHIE BBITIOJIHATH CJIOKEHUE, BHIYUTAHUE, YMHOXKEHUE, JIEJICHUE U

anredpanveckux Ipooeit k oomemy
3HAMEHATEJIO.

BO3BCIACHUC B CTCIICHb pPAlMOHAJIBHBIX ):[p066171 npu
HpeO6p830BaHI/II/I paluOHAIIBHBIX BI;Ipa)KeHI/Iﬁ C Yy4YCTOM
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25.

26.

OcHOBHOE CBOWCTBO Jpo0H.
Coxkparienue qpooei.
KonTponsHas pabota 3a
Inostyroue.

27.

CrnoxeHue 1 BEIYUTaHHE Ipo0eit ¢
OJMHAKOBLIMM  3HAMEHATEISIMU.
AHanu3 KOHTPOJIbHOM pabOTHI.

28.

CrnoxeHue 1 BEIYUTaHHUE IpoOeit ¢
OJIMHAKOBBLIMU 3HAMEHATEISIMU.

29.

[IpuBenenue anredpanvdecKux
npo0eit kK 001eMy 3HaMeHaTEeNo.

30.

[IpuBenenne anredpanvyecKux
npoOeit kK 001IeMy 3HaMeHaTEeNo.

31.

CrnoxeHue u BBIYUTaHUE poleit ¢
pPa3HBIMH 3HAMEHATEIISIMU.

32.

CrnoxeHue 1 BEIYUTAHHUE IPOOeH ¢
pa3HBIMH 3HAMEHATEIISIMU.

33.

KonTtponpHas padota Ne2 mo Teme:
«Crnoxenue u BBIYMTAHUE
IpoOei.

AHanu3 KOHTPOJBHOH pPabOoTHI.
CrnosxeHue U BBIYUTaHUE ApoOeH.

MopsiJiKa ACMCTBUM;

JI0Ka3bIBaTh TOXKAECTBA, COJEPIKAIINE pallMOHaIbHbIE Apo0u;
IPUMEHSTH IpeoOpa30BaHuUs BEIPAKECHUI 17151 pellieHus 3a/1a4;
BBIpaXaTh  mepeMeHHble u3  Qopmyn  (pusznyeckux,
F€OMETPUYECKUX, ONUCHIBAIOIINX ObITOBBIE CUTYAIlNH);
pacro3HaTh PyHKIHIO Yy=K/X U e€ rpaduk;

CTpouTh TpaduK (QYyHKIUU MO TOYKAM, ONMCHIBATH CBOMCTBA
¢yHKIMM (OTpaHUYEHHO); AaHAJIM3UPOBaThb W IOKA3bIBATH
CXEMAaTUYECKH IOJIO)KEHHE Ha KOOPAMHATHOM IUIOCKOCTH
rpaduka B 3aBUCUMOCTH OT 3HaU€HUS K0P uIueHTa.
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34.

YMHOKEHHE APOOeH.

35. YMHOXEHHEe qpoOei.
36. Jlenenue npobei.
37. JHenenne npooeit.
38. Bo3Benenne qpodu B CTETICHD.
39. [IpeoOpa3oBanre PparMOHATHLHBIX
BBIPAKCHUM.

40. [ToncranoBka BbIpaKEHUN BMECTO
TIePEMEHHBIX.
byukus  y = k/X (obparnas
MPOTIOPIIMOHANIBHOCTE) M €€
rpaduk (runepoosna).
41. KonTtponsHas padota Ne3 o teme:
«[IpeoOpazoBanue paroOHAIBHBIX
BBIPAKCHUIN.

42. AHanu3 KOHTPOJIBHOW  paboTHI.
[IpeoOpa3oBanue palMOHATBHBIX
BBIPKEHHM.

43. Pazgen Ne4. PaunonaneHbie u ® pa3BUBaTh MPEJACTABICHUS O 4YHUCIAaX: OT MHOXECTBA
Yucia v BplYMCIeHHs. | UppalyoOHaIbHbIE YHUCIIA; HaTypaJbHbIX YUCEN JI0 MHOKECTBA JEHCTBUTEIBHBIX YHCEIT;
KBagpaTHble KOpPHH. | MHOYECTBO pallMOHAJIBHBIX YHCEN, ® O03HAaKOMUTHCS c BO3MOKHOCTBIO MIPEACTABICHUS
(19 4.) CpaBHEHHE pPALlMOHAIBHBIX YUCEI, JNEHCTBUTENILHOTO YHCNIAa KaK OECKOHEYHOH MeCATHYHOMN

JIEUCTBUS c
YHCIIaMH.

palluOHAJIbHBIMHA

I[pO6I/I, IMPUMCHSATDH AJCCATUYHBIC
palOHAJIBHBIX U UPPATHUOHAJIbHBIX YHUCCII;

NpUOIHKEHUS
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44,

45.

IIpencraBinenue  panMOHAIBLHOTO
quclia AeCATUIHOU JPOObIO.

46.

Pacno3snaBanne uppanmoHaIBHBIX
yucen. MppannoHanbHOCTh 4YucIia

V2.

47.

JlecaTu4HbIE MPUOIMKEHHS
MppaIOHAIBHBIX qHCel.
CpaBHeHue UppalMOHATIBHBIX

gucesl. KoHmeunsie 1 OECKOHEYHBIE
JIECSITAYHBIC IPOOH.

48.

MHO0KecTBO JIEHCTBUTEILHBIX
qucell; JNIEUCTBUTEILHEIE
qHcia KakK OECKOHEYHEIE
JIECSITUUHBIE IPOOH.

49,

BsanmMuo OJHO3HAYHOE
COOTBETCTBUE MEKy MHOKECTBOM
NEUCTBUTENBHBIX YHCET H
MHO>KECTBOM TOYEK KOOPJIUHATHOU
MPSIMOM. CpaBHeHue
JNeHUCTBUTENBHBIX qrced,
apudmeTuyeckue  JIEHCTBUSA  C
JNeHUCTBUTENbHBIMU YUCIIAMHU.

50.

KBagpartuslie KOPHU;
apupMeTHYECKUN KBAJIpATHBIN
KOPEHB.

YpaBHeHue BHUJIA x°=a.
Haxoxnenue MPUOIMKEHHBIX

3HAYEHUH KBaApAaTHOT'O KOPHA.

n300paxkarh JEHCTBUTENBbHBIE YHCIIa TOUKAMU KOOPAUHATHOM
IIPSIMOM;

3alMCchIBaTh, CPAaBHUBATh U YIOPSAJOUNBATDH JIEHCTBUTEIbHbBIE
YHUCIIA;

BBITIOJIHATH, COYETasi YCTHbIE W THUCHMEHHBIE MPUEMBI,
apumeTnyecKkue ACUCTBUS C palMOHAIBHBIMU UHCIAMU;
IPEJICTaBIISITh PAallMOHAIIbHBIE YKCIIA IECATUYHON ApOObIO;
MOJIYYUTh MPEICTaBICHHE O 3HAYUMOCTH JCHCTBUTEIbHBIX
YKCcell B IPaKTUUECKOM JeATeIbHOCTH YEJIOBEKa;
bopMynupoBaTh OnpeaeacHre KBaJIpaTHOTO KOPHS U3 YHCIa,
apu(pMeTUUECKOTO KBaIPaTHOTO KOPHS;

INPUMEHSTHh OTEpalli0 M3BJICUEHMS] KBAJApPATHOTO KOPHS W3
YHClla, UCTIOJb3Ys MPU HEOOXOAUMOCTH KAJIbKYJISATOP;
OIICHMBAaTh KBAJpaTHbIe KOPHMU MLENbIMH YHUCIAMU H
JECATUIHBIMU APOOSIMU;

pacro3HaBaTh GyHKIHIO y=v/X 1 rpaduk QyHKIHK;

CTpouTh TpaduK (YHKIMU MO TOYKAM, OMHCHIBATh CBOMCTBa
GbyHKIMH, TOKa3bIBaTh CXEMaTHUECKHU MOJI0XKEHUE rpaduKa Ha
KOOPJUHATHOM MJIOCKOCTH;

CpaBHMBaTh W  yINOPSJOYMBATH  pPAallMOHAIBHBIE U
UppalMOHANIbHBIE  YHUCJA, 3allCaHHble C  MOMOIIbIO
KBaJIpaTHBIX KOPHE;

HCCIIENOBATh ypaBHEHHE X° = a, HAXOAUTh TOYHBIE MU
npuOIKEHHBIE KOPHU Tipu & > 0;

UCCIIEIOBaTh CBOMCTBA KBAJApPATHBIX KOpHEH, MPOBOAS
YHCIIOBBIE IKCIIEPUMEHTHI C UCHOJIb30BAaHUEM KaJIbKYIATOPA
(KoMIIBIOTEPA);

JIOKa3bIBaTh CBOMCTBA apu(METUUECKIX KBAPATHBIX KOPHEH;
MPUMEHSITh UX JUIs peoOpa3oBaHus BBIPAKEHUN;

BBIHOCUTh MHOXMWTEIIb H3-TI0JI 3HaKa KOpHS, BHOCHUTh
MHOUTENb MO/J] 3HAK KOPHS;

BBITIONTHATh  MPEOOpa30BaHUS BBIPAKECHUN, COAEPIKAIIUX

70




51.

52.

Ksagpartuslit KOpEHb u3
MIPOU3BEICHUS " apoowu;
KBaJIpaTHbIN KOPEHb U3 CTEIICHHU.

53.

Ksagpartusit KOpEHb u3
IPOU3BEICHUS u npoou;
KBaJIpaTHbIN KOPEHb U3 CTEIICHHU.

54,

Kontponsnas padora Ned no teme:
«[IpeoOpa3oBanue  BbIpaKEHUH,
COZCPpIKAIUX KBAAPATHBIC KOPHU)»

55.

AHanu3 KOHTPOJBHOM paboThI.
[IpeobpazoBanme BBIpAKEHUH,
coJiepKaIuX KBaJpaTHbIE KOPHH.

56.

BriHecenne MHOMKHUTEIIS nU3-110 0
3HaKa KOPHHA; BHECCHUC
MHOXHUTECIIA 110 3HaK KOPH:.

S7.

BriHecenne MHOMXKHUTEINS HU3-110 1
3HaKa KOPHA; BHCCCHUC
MHOXHUTCJIA 110 3HAK KOPHA.

58.

[IpeobpazoBanue BBIPAKECHHUI,
CoOJIeprKaluX KBaIpaTHbIE KOPHU.

®yuxmma y=vx  ¥XVXx um ee
rpadux.

KBaJIpaTHbIC KOPHHU;
U3y4aTh CHOCOObI OCBOOOXKICHHS OT HPPALMOHATBHOCTH B
3HaMeHarese Ipoou;

BbIpaXaTb NCPEMCHHBIC U3 T'COMCTPHUYCCKUX U (1)I/I3I/I‘~I€CKI/IX
(opmyur;

BBIYMCIIATH 3HAUYCHUA BI)Ipa)KeHI/H\/JI, COZACpKAIMX KBAAPATHBIC
KOPHH, HCIIOJIb3Ysl MPU HEOOXOMMOCTH TaOJIHIy KBaJpaTOB
HaTypaJIbHBIX YUCEII, KAIbKYIATOP;

UCIIOJIb30BaTh B XOJ€ PCEUICHUS 3a/a4 3JIeMCHTapHbIC
npeacTaBJICHUA, CBA3AHHBIC C HpI/I6J'II/I)KéHHBIMI/I SHAYCHUAMU
BEJIMYMH;

3HAKOMUTHCHA C I/ICTOpI/Ieﬁ Pa3BUTHA MAaTCMATUKH.
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59.

[Ipocrenmme  uppauuoOHAIbHbBIE

ypaBuenus +/ f (x) = a,
V) =9 ().

60. KoHnTtponsHas padora Ne5 mo teme:
«[IpeoOpa3oBanue  BbIpaKE€HUM,
COJIepIKaITUX KBa/IpaTHBIC KOPHI»

61. AHanu3 KOHTPOJIbHOW  paboTHI.
[TpeobpazoBanue BBIpAKEHUH,
CoJIepKalIuX KBaJIpaTHbIC KOPHH.

62. Paszpgen NeS. Pemrenne 3a1a4 METOJ0M BbIOMpaTh, MPUMEHSTh, OLIEHUBATh CHOCOOBI CpaBHEHUs
IloBTOpEHHE COCTaBJICHUSI CUCTEM YPaBHEHMIA. YHCceJl, BBIYMCIEHUH, MpeoOpa3oBaHUil BbIpaKEHUH, pEICHUS
00o01eHue. [IpeobpazoBanusi parmoHAIBHBIX YpaBHEHUM;

(7 4.) BBIPaKEHUII. OCYILECTBJISATh CAMOKOHTPOJIb BBINOJHSAEMBIX JCUCTBUU |
CaMOIIPOBEPKY pe3yibTaTa BBIYMCICHUM, MpeoOpa3oBaHUM,
63. OCHOBHOE CBOMCTBO JpOOH. IIOCTPOCHUI;
COKpaH_[eHI/Ie Hpo6e171, pemaTh 3aga4uu nus3 peanLHoﬁ KU3HH, MIPHUMCHATD
MaTeMaTHYeCKUe 3HaHMs Ul peUleHHs 3a7ady M3 JIpYyrux
PEIMETOB;
64. CrnoxeHue 1 BEIYUTAHHUE IPOOeH ¢ pemaTh TEKCTOBBIE 3a/1ayd, CPABHUBATH, BHIOMPATH CIIOCOOBI
OJINHAKOBBIMH 3HAMEHATEIISIMHU. pellieHus 3a1a4H.
65. Htoropas kKoHTpOJIbHAS padoTa.
[ToBTOpEeHME M 00OOIICHNE.
66. AHau3 KOHTPOJIBHOM paboTHI.
Haxoxnenue MPUOIMKEHHBIX
3HAYEHUH KBAJPATHOTO KOPHSI.
67. Brinecenne o011ero MHOXKHUTES 32

3HAK KOPHA.

72




68. BHecenne MHOXUTENSA O] 3HAK 1
KOPHSL.
Hroro: ypokos — 68
KOHTPOJIBHBIX pador - 8
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TemaTH4yeckoe MJIAHNPOBaHUE MO Y4eOHOMY Kypcy «Auredpa» 9 kiiace

(2 yaca B HezeJ10, Beero 68 yacoB)

Ha3Banmue
pasaesa(TeMbl)
Kypca (4uciio
4acoB)

OcHoBHOE€ CoacpiKaHuE

OcHOBHbIE BH/IBI A€ATEJIbLHOCTH 06yqaloumxca

1. [osTopenue. (4u.) | [IpeobpasoBanue panroHAIbHBIXBbIPAXKEHHIA. aKTyaJM3UPOBATh UMEIOIINECS 3HAHUS U YMEHUS;
> TIpeoGpasoBanue BHIPaKCHAN, COMCPALIX BBITIOJTHATH TPCHUPOBOYHBIC 3aJIaHUS, KOPPEKTUPOBATH
KBATPATHEIC KODHH. CBOM 3HAHUS ¥ YMCHHSI,
3 TIpeoGpasoBanHe BHIPaKCHHN, CONCPKAIINX OTBEYaTh HA UTOTOBBIC BOTIPOCHI U OICHUBATH CBOU
KBaJpPaTHbIE KOPHHU. AOCTHIKCHHA.
4. Pemienne cucrteM JIMHENHBIX YpaBHEHUH.
ypaBHeHI/ISI. nu Onpeﬂ;eneHI/Ie KBaapaTHOTO YpaBHCHUA, pacrio3HaBaTh KBaJpaTHLIE YPaBHEHUS,
HEPaBEHCTBA. HEMOJIHbIE KBAJ[paTHbIE YPaBHEHUS. 3AIHCLIBATE dopmyiy KOpHEiA
6. Ksaznparusie Onpenenenue KBaJpaTHOI'O YpaBHEHUA, KBaJJpaTHOTOYPaBHECHHS,
YpaBHEHHUS. HETIOJHBIC KBAJIPaTHBIC YPaBHEHUSI. pemlaTh  KBaJpaTHBIE ypaBHeHHs _
7. (224) KonundecTBo KOpHEN KBaApPaTHOTO YPAaBHEHUS B MOJIHBIE  WHEIOJHBIC,
3aBHCUMOCTH OT €T0 MMCKPUMHHAHTA. IPOBOJUTE IPOCTEHIINE MCCAETOBAHMS KBAJIPATHBIX
8. Pemienne  kBagpaTHBIX  ypaBHEHUH MO ypaBHCHHIL;
(opmyue. peliaTh ypaBHEHHS, CBOISIIMCCS K KBaIpaTHBIM, C
9 Pemienne  kBagpaTHBIX  ypaBHEHUH MO
dhopmyre.
10. Pemenne  KkBajpaTHBIX  YpaBHEHHMH IO
dhopmyre.
11. Pemenne  kBajpaTHBIX  YpaBHEHHMH  TIO
dhopmyre.
12. Pemenne  ypaBHeHMH,  cBOIAIIUXCA K
KBaJIPaTHBIM.
13. Pemenne 3amay Cc MOMOIIBI0 KBAJPATHBIX

YpaBHEHUM.
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14. Teopema Buera. Ilombop  kopHelt ¢
HCIOJIb30BAHUEM TeopeMbl Buera.
15. Teopema  Bumera. Ilombop  kopHeir ¢
MCII0JIb30BAaHUEM TeopeMbl Burera.
16. KBanpaTHbie ypaBHEHUS C ITAPaAMETPOM.
17. Koumponvnas  paboma Nel no mewme:
«Keaopammvle ypaenenus»
18. Ananu3 KOHTpoJbHON paboTel. KBaapaTHbie
ypaBHEHHS C TApaMETPOM.
19. Pemrenne npoOHO-paliOHATBHBIXYPaBHEHUH. TIOMOIIBIO PE0OPa30BAHHIA;
e HaOMIOIaTh W AHATU3UPOBATH CBS3b MEXKIY KOPHSIMH U
20. Pemenne npo6GHO-paniioHaIbHBIXYPaBHEHUH. KOOhQHIMCHTAMH KBAIPATHOTO YPABHCHN,
e (dopmynupoBaTh Teopemy Buera, a Takxke oOpaTHYyIO
TEOpEMY, PUMEHSATH 3T TEOPEMBI JUTSl PEIICHUS 3a/1a4;
21. Pemenne npoOHO-paiiOHATEHBIXYPaBHEHUH. ® peliaTh TEKCTOBbIE 33/1aYll aNreOpanyeckuM CIocoOOM:
NEPEXOIUTh OT CJIOBECHON (QOPMYITHPOBKH YCIOBUS
- 3aJaun K anreOpanyeckoil MoJenu MyTéM COCTaBIICHUS
22. Pemenne npoOHO-paiOHATEHBIXYPAaBHEHUH. ypaBHEHHUS;
® pelIaTh COCTaBJIEHHOE YpaBHEHHUE;
23. Pemenne 3amady ¢ MOMOIBIO pallMOHATBHBIX MHTCPHPCTHPOBATE Pe3YNIBTAT,
ypaBHEHHIT Ha TBIYKEHUE, COBMECTHYIO PabOTy 3HAKOMUTHCS C UCTOPUEH pa3BUTHSI aIreOpBI.
U MIOKYIKU.
24, Pemenune 3amady ¢ MOMOIBIO pallMOHATBHBIX
ypaBHEHUH Ha JBMKEHHE, COBMECTHYIO paboTy
U TIOKYIIKU.
25. Konmponvnas paboma Ne2 no meme. «/{pobHo-
PAYUOHANbHbIE YDABHEHUSLY.
26. AHanu3 KOHTpOJIbHOU paboThl. Pemenue 3anau
C TOMOIUIbIO pallMOHANBHBIX YpPaBHEHUH Ha
JIBIDKEHUE, COBMECTHYIO pabOTy 1 OKYIIKH.
217. YpaBHeHHS U UYucnoBble HEPABEHCTBA U UX CBOMCTBA.
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28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

HEPaBEHCTBA.
Hepasenctaa. (18

q.)

OObenuHEeHHE M TEPECeYCHUE YHCIIOBBIX
MHO>KECTB.

UucnoBele npoMexyTku. OObeauHEHHE U
NEPECEUEHNE YUCIIOBBIX TPOMEKYTKOB.

HepaBeHCTBO € 0/1HOM IEPEMEHHOM.

JInHeliHbIE HEPABEHCTBA C OJIHOM IEPEMEHHOMN
U WX pELICHUE.

JInHeliHbIE HEPABEHCTBA C OJIHOM NEPEMEHHOMN
U WX pELICHUE.

JInHeliHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOMN
U WX pELICHUE.

JIuHeliHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOMN
U WX pElIEHHE.

KoutponsHast paGora Ne 3 mo Teme:
«JIunenHpIe HEpPaBEHCTBA c OJTHO
MIEPEMEHHON.

AHanu3 KOHTPOJILHOW paboThl. JIMHElHHBIC
HEpAaBEHCTBA C OJHOM TIEPEMEHHOW U UX
pelieHue.

CucreMbl JIMHEHHBIX HEPABEHCTB C OJIHOU
NIEPEMEHHON 1 UX PEIIICHHE.

CucreMbl JIMHEHHBIX HEPABEHCTB C OJIHOU
NIEPEMEHHON M UX PEIICHHE.

CucreMbl JIMHEHHBIX HCPAaBCHCTB C OJTHOM
HepeMeHHOI‘/JI H UX pCHOICHUC.

CucremMbl JTHHEHHBIX HCPABCHCTB C OJJHOM
HepeMeHHOI‘/JI H UX pCHOICHUC.

N3o6paxxenue peleHns JIMHENHOTO
HEPaBEHCTBA M MX CHUCTEM HA YHUCIOBOU
IPSIMOM.

N3o06paxkenue penieHus JUHENHOTO
HEpAaBEHCTBA M UX CHCTEM Ha YHCIOBOI

dopMynupoBaTh  CBOWCTBA  YHCJIOBBIX  HEPABEHCTB
WUIFOCTPUPOBAaTh ~ MX HAa  KOOPAWMHATHOM  IpsSMOU
JI0Ka3bIBaTh aJIreOpanyecKus;

JOKa3bIBaTb HCPABCHCTBA Ha OCHOBC OIPCACICHUA
YHUCIOBOI'0 HEPABCHCTBA,

MMPUMCHATDH CBOMCTBA HCPABCHCTB B XOAC PCUHICHUA 3aaa4
B TOM YHUCJIC AJId OLICHKU 3HAYCHUS BBIPAKCHU A,

OOBSICHAITE, UTO SIBJISIETCS] PEIIEHHEM HEPaBEHCTBA C OJTHOY
MEPEMEHHON U YTO 3HAYUT PEIIUTH HEPABEHCTBO;

peliaTh JUHEWHBIE HEPABEHCTBA C OJIHOM MEPEMEHHOU
n300pakaTh pelIeHne HepaBeHCTBA Ha YHUCIIOBOM MPSMON;

IIPUMEHSATH [IPY PEIICHUN HEPABEHCTB CBOMCTBA
HEPaBEHCTB;
peliaTh CUCTEMbl JIMHEHHBIX HEPABEHCTB, M300pakaTh

pelIeHre CUCTEMbBI HEPABEHCTB Ha YUCIIOBOU MPAMOI;
peliaTth 1BOMHbIE HEPABEHCTBA.
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HPSIMOM.

43. KonTtponsHast pabota Ne 4 o teme: «Cuctemsl
JIMHEHHBIX HEPABEHCTB C OJJTHOM MIEPEMEHHONY.
44, AHanu3 KOHTpOJBbHOM paboThl. CHcTEMBI
JIMHEHHBIX HEPABEHCTB C OJTHOM IIEPEMEHHON U
UX peIICHHE.
45. Hucna u Hpnbmmkénnoe SHaCHHC BEJININHBL, OOBSCHATh TOHATUS NPUOIMKEHHOE 3HAYEHHE U erd
BBIYHCIICHUSI. TOYHOCTH MPUOIIKeHHSI. OKPYTIICHUE YUCEIT. TOYHOCTB,
[pnbmmxénnoe WCIOJIB30BaTh pasHble (OPMBI 3aMMCH TPUOIHKEHHBIX]
3HAUCHHC 3HAYCHHII;
BEIWTHHBL (21.) AHAIM3UPOBATH W  JIeNaTh  BBIBOJABI O  TOYHOCTH
NPHOIVOKCHUS JICHCTBUTEILHOTO YHCIA TIPU PEHICHUN
- 3a/ay;
46. TIpyKiiKa i OLICHKA PE3YIILTATOB BIMHCIICHHIL. BBIYHCIISATH A0COFOTHYIO U OTHOCUTEIIEHYIO IMIOTPENTHOCTH
[TorpenrHocThIPUOITHIKEHUS. T ——
OKPYTJISITh JEHCTBUTENbHBIE YHCIIA, BBIMOIHITh IPUKHUIIKY
pe3ynabTaTa BBIUMCICHHUM, OIIEHKY 3HAY€HUH 4YHCIIOBBIN
BBIPAKECHUIA.
47 Yucna Y CremneHs ¢ LEJIBIM ITIOKA3aTCJIEM. CTaH,Z[apTHaH (bopMyan()BaT}, OIIpeeIcHUE CTEIIECHU C LIEJIbIM
BBIYUMCJICHUA. 3aIlliCh 4Yucia. IOKa3aTreieM,;
48. Crenenb ¢ nenbiM Crenens ¢ HenbM nokasaresneM. CranaapTHas HaxOJIUTh 3HAYCHUS BBIPAKCHHM, COJEPIKAIINX CTEIICHB(
ITOKa3aTCJIEM. 3aIMCh YKCIIA. LEIBIM OTPHUIIATENILHBIM [IOKa3aTeIeM;
49. (104) Pasmepbl 0OBEKTOB OKpYXaromero mupa (0T MPEACTABISITh 3allUCh OOJBIIMX M MaJbIX YHCET B
AIIEMEHTAPHBIX  YacTUI] JO0 KOCMHUYECKHUX CTAHIAPTHOM BU/E;
OOBEKTOB),  JUIMTENBHOCTL  NPONECCOB B CpaBHMBATh YMCIA M BEJIUYMHBI, 3alUCaHHBIE
OKPYKaromieM MHUPE. UCIIoIb30BaHneM crenenu 10;
50. Pazmepsl 00BEKTOB OKpyXkaromero Mupa (ot

QJICMCHTApPHBIX  YaCTUll OO0 KOCMHNYCCKHNX
O6’beKTOB), JJIIUTCIIBHOCTD IMpoLIecCcoB B
OKpYyKaromeM MHUpPC.

HCIIOJIb30BATh 34IllUChb YHUCCII B CTAHAAPTHOM BHUAC IJis)
BBIPAKCHUA pa3sMepoB O6’beKTOB, JJIIUTCIBbHOCTNI
MponeCcCOB B OKPYKAKOIICM MUPE;
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o1. CBoiicTBa CTENEHH C LIEIbIM II0KA3aTEIEM. ® (opMyIHMPOBATH, 3AIUCHIBATE B CHMBOJIMYECKON (hopMen
WJUTIOCTPUPOBATH MPUMEPAMU CBOMCTBA CTEIECHH CIICIIBIM
52. CBoiICTBa CTENEHU C IEIBIM MTOKA3aTEIIEM. ToKazaTeneM;
— NPUMEHATh CBOMCTBA CTEMEHHM A TpeoOpa3oBaHUs]
53. CoficTBa CTENCHHU C LIENBIM TOKA3ATENEM. BI)Ipa)KeHHﬁ, COJZICpKAIIUX CTCICHHU C IICJIbIM ITOKa3aTeJIeM,;
54 CBOJCTBA CTEIIGHI C Le/IbiM IOKa3aTe/IoM. ® BEHINOJHATH JCHCTBUS C 4YHCIAMHU, 3allMCaHHBIMH B
CTaHJApTHOM BHJE (YMHOXXEHHE, JCJICHHE, BO3BEICHHUEB
95. Kontponsnas padota Ne 5 nmo teme: «Cremnenpb CTETICHb).
C TEJIBIM MTOKa3aTeIeM»
56. Ananu3 KOHTpoJbHOM paboTsl. (CBoiicTBa
CTEMNEHU C IEJBIM MOKa3aTeIeM.
o7, OyHKIUN. [Tonstne pynkunu. O61aCcTh ® OIepupoBaTh MOHATUSMH: byHKIMS,
OcHOBHBIE OIpEACICHNUSA 1 MHOXKECTBO 3HAUCHUH o0sacTe
MTOHSATHA. Gynxunu. CrnocoObl 3a1aHus QYHKIUM. omnpeneneHuss QyHKUUU, 00JacTh 3HAUEHUN (QYHKIHH,
Yucnossie 3HAUYCHHUE apTyMEHTa, 3HaueHne (QyHKIINH,
58 Gynxnun. (7 4.) I'padux pynkuuy. CBoiicTBa QyHKLHH, HX ® BLIUNCIIATH 3HAYeHHUs (YHKIHMH, 3aJaHHBIX (OPMyIaMu
oToOpakeHHe Ha rpadHKe. (ip1 HEOOXOAMMOCTH UCTIOJIB30BATh KAIBKYIIATOD);
® COCTaBIIATH TAOJIUIIBI 3HAYCHUH (QYHKIINH,
59. Urenue i ocTpoenne rpabukon hyHKIHIL. ® CTPOUTH 10 TOYKaM rpaduku GyHKIHHA (OrpaHUICHHO);
TTpuMepsI rpadiKkoB QYHKIHIL, OTPAKAOIIHX ° OTACHIBATH CBOICTBa byHKIMH Ha  OCHOBG
DeATbHEIE IPOLIECCHL. eérpaduyeckoro Hpef[CTaBJ'IeHI/IH;
60, DYHKIMH,  OMUCHIBAONHE  MpAMyl 1 ® OMNNCHIBATh CBOICTBa AJIEMEHTaPHbBIX
00paTHyI0 IPONOPHHOHAIBHBIE 3aBHCHMOCTH, bynxumit:y=kx+b, y=x%, y=x%, y= x, y=k/x, y=Ix|;
ux rpaduku. Oynxmun y=x2, ® HaXOJUTh C MOMOIIBI0 Trpaduka (QYHKIUU 3HAUCHUE
y=x OJIHOM U3 paccMaTpPUBAaEMbIX BEJIMYMH MO 3HAYCHUIOAPYTOM
61. OyHKINH, OIIMCHLIBAIOIIHE PSIMYIO " (MpUOITU3UTENBHO);
00paTHyI0 IPONOPIMOHATLHbIE 3aBUCUMOCTH, ® B HECIOXKHBIX CITy4asiX BbIpaxkaTh (POPMYIIO 3aBUCHUMOCTE

ux rpaduxu. OyHkuun
y= X, y=k/x, y=|x|.

MCKAY BCIIMYNHAMMU,
paciio3HaBaTb BUAbI U3Yy4YdCMbIX (I)YHKHHP’I, COIIOCTAaBJIATH
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62.

OyHKIMM,  ONUCBHIBAIOIIME  MPSIMyI0 U
0o0paTHyI0 MPONOPLUOHAIBHBIE 3aBUCUMOCTH,
ux rpaduxn. yHKuuN

y= X, y=k/x, y=Ix|.

63.

CamocrosrenbHas padbota 1o Teme: «DyHKIuu
U UX CBOMCTBAa.

CXCMATHUYCCKHU ITOJIOKCHHEC Ha KOOpIII/IHaTHOﬁ IIJIOCKOCTH

rpa¢pukoB (GyHKIMHA BHIA:

y=kx+b, y=x? y=x3, y=
X, y=k/X, y=[x]
COOTBETCTBYIOIICH (OPMYIIOii;
® CIO0JIb30BaTh (GYHKITMOHATBHYTO
TEPMUHOJIOTHIO  MICHMBOJIUKY;
® ccle0BaTh IIPUMEPBI rpadukos,
OTPaKAIOIINX

79




peanbHbIC IPOLECCHI U SIBJIICHUS;

® [IPUBOJUTH IpUMEpBI IPOLIECCOB U SBJICHUI
C3aJIaHHBIMH CBOHCTBaMH;
® 3HAKOMHUTHCS  C TIOHSATHEM  HEMPEPBIBHOMW
(YHKIMHU ;paccMaTpUBATh IPUMEPhI KYCOYHO 3aJaHHBIX
byHKINH;
64. | Ilosropenue n JInHelHbIe HEPAaBEHCTBA C OJTHON ® BLIOMpaTh, INPUMEHSTH, OIIEHHBATH CIIOCOOBI CpaBHEHHS
obo6menwue. (5 u.) NEPEMEHHOM M MX PELICHUE. quCel, BHIYUCIEHNH, Pe0Opa30oBaHuii BEIPAKEHHI, pEICHNS
YpaBHEHUH;
® OCYLIECTBISATH CaMOKOHTPOJIb BBIIOJHAEMBIX JEHCTBUN Y
65. Urorosast KoHTpOJIBHAsE paboTa 3a Kype 9 CaMOITPOBEPKY pe3yJbTaTa BBIUUCIECHUN, MpeoOpa3oBaHUM]
KJ1acca. MIOCTPOCHN;
® pemarh 3a7add M3 PEATbHOW  KHM3HH, IPHUMEHSTH
MaTeMaTH4eCKUe 3HaHWs IS PELICHUs 3amad U3 ApYyruy
66. AHaM3 KOHTPOJIBHOM paboThl. CBOKCTBA TIpe/IMETOB;
CTCICHU C IEIIBIM TTOKA3ATEIICM. ® pemarh TEKCTOBBIE 33/1a4l, CPABHUBATh, BLIOMPATh CIOCOOH]
peIICHHS 3aJa4H.
67. Cuctembl THHEHHBIX HEPABEHCTB C
OJIHOY IEPEMEHHOM U UX pEUICHHUE.
68. [TpubmmxEHHOE 3HAYCHNE BEITMYUHBI,

TOYHOCTH NpubIKeHus. OKpyrieHue
qucel.




INPUMEPHAAA PABOYAA IIPOIT'PAMMA 110 YYEBHOMY KYPCY
«'’EOMETPUS

Conepxanue yueOHoro kypca «I'eomerpus»

7 kynacc

HauanbHable noHATHA reoMeTpun. Todka, mpsiMasi, OTpE30K, JIyd. Yroa. Buasl yrios.
BeprukansHele u  cMexHble  yrael.  buccexkrpuca yrma. [lapamnensHOCT M
NEPIEHAUKYISAPHOCTD IIPSAMBIX.

OCHOBHBIE TIOCTPOEHHSI ¢ TIOMOIIBIO LUPKYJISI U JUHEHKHU. TpeyroiapHuk. Bricora,
MeJuaHa, OMCCeKTpUCa, UX CBOWCTBA.

PaBHOOEApEHHBIN 1 paBHOCTOPOHHUMN TPEYroibHUKU. HepaBeHCTBO TpeyronbHUKA.

CpolicTBa M TpHU3HAKU PABHOOEAPEHHOro TpeyronbHUKa. [Ipu3Hakum paBeHCTBa
TPEYTrOJIbHUKOB.

CBoiicTBa W NpPHU3HAKK MapaJIEIbHBIX MNpsAMBIX. CymMMa yIjoB TpPEYroJbHUKA.
Breuinue yribl TpeyroyibHUKa.

IIpAMOYronbHBIM  TPEYroJIbHUK. CBOICTBO  ME€IHaHBl  NPSIMOYTOJIBHOTO
TPEyrojibHUKa, NPOBEAEHHOW K runoreHy3e. [Ipu3Haku paBeHCTBA NPSIMOYIOJIBHBIX
TPEYroJNbHUKOB. [IpsAMOYTobHEI TpeyroasHuk ¢ yriaom 30°,

HepaBseHcTBa B reomerpun: HEpPABEHCTBO TPEYrOJIbHHMKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 OOJIbIIEM YTJie U OOJIbIIEH CTOPOHE TPEYTOJILHUKA.

OKpy HOCTb U KpYyT, XOp/ia U IMaMeTpP, UX CBOWCTBA.

8 kmace

[lepneHauKyJIAp U HAKIOHHAS.

['eomeTprueckoe MecTo Toduek. buccekTpuca yria U cepeIMHHBIN NEPHEHAUKYISAP K
OTpE3KY KaK F€OMETPUYECKHUE MECTA TOUYEK.

Jlomanas, MHOTOYrObHUK. YeTbipéxyronsHuku. [lapamnenorpamMmm, ero npu3sHaku U
cBoiicTBa. YacTHbIe ciyyau NapajuieiorpaMMoB (TIPSIMOYTOJIBHUK, poMO, KBaapaT), UX
NpU3HAKK W CBOMCTBa. Tpamenusi, paBHOOOKas Tparmemnus, € CBOWCTBa W IPU3HAKH.
[IpsiMoyronpHast Tpaneuus.

Cummerpuunbie purypel. OCHOBHBIE CBOWCTBA OCEBOM cuUMMETpuHU. [Ipumepsr
CUMMETPHUHU B OKPYKAIOIIEM MUPE.

Meton ynBoenust Mmeauansl. LleHTpanpHas cuMMeTpus.

Teopema @anieca U TeopemMa O NPONOPUMOHAIBHBIX OTpe3kax. LleHTp wmacc
TPEYroJIbHUKA.

CeoiictBa 1wiomazeii reomerpuueckux ¢uryp. Dopmynsl S  WIOMAnA
TpeyroJibHUKa, apajiesorpaMma, pomoa u tpanenuu. OTHOIICHHE TUIOMIaAei MoT00HBIX
buryp.

Boluncnenue miomianei TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaToOM Oymare.

Teopema [Tudaropa. [Ipumenenue Teopemsl [Indaropa npu pereHnn NpakTHYECKUX
3a7a4.

[IpeobpazoBanue moaoous. [Tomo6re coOTBETCTBEHHBIX YJIEMEHTOB.

[logoOue  TpeyroabHHKOB, Kod(pduuueHnt mnomodbus. IlpuszHaku mnomoOus
TpeyroiabHukoB. CpenHsisi JUHUS TpeyroibHuka. llprmeHeHue mogoOusi mpu pelieHUuu
MPAKTUYECKUX 3a7a4.



9 ki1acc

CuHyc, KOCUHYC, TAHT€HC OCTPOI0 YIJIa MPSIMOYTOJIBHOTO TPEYTroiabHUKA. OCHOBHOE
TPUTOHOMETPHIECKOE TOKAECTBO. Tpuronomerpudeckue Gpyukuu yrinos 30°,45° u60°,

B3anmHOe pacnosiokeHHe OKpYXKHOCTH W mpsamoil. KacarenbHas u cekymas K
OKpYKHOCTH. OKpY’>KHOCTb, BIIMCaHHas B Yroyl. BnucaHHas W onMcaHHas OKPYKHOCTH
TPEyroJIbHUKA.

Brniicanuble v HEHTpAJIBHBIE YIVIBL, YTOJI MEXAY KaCaTEIbHOU U XOPAOU. Y TJIbl MEXKIY
XOpJaMH W CEKyIIMMH. BIMCcaHHbIE M ONHMCAaHHBIE YETHIPEXYTOJBHUKH. B3anmHoe
pacnojyiokeHue ABYX oKpyxkHocTel. Kacanue okpyxxkHocteil. OO1ue KacaTenbHbIE K JBYM
OKPY’KHOCTSIM.

TeopeMa O NpPOU3BENEHUU OTPE3KOB XOpJ, TEOPEMBI O IPOU3BEICHUU OTPE3KOB
CEKyIlIMX, TEOpeMa O KBaJpaTe KacaTelbHOM.

BexTop, nnuHa (MOaynb) BEKTOpa, COHAMPABIEHHBIE BEKTOPHI, MPOTHUBOIOJIOKHO
HaIIpaBJIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALIUU HAJL
BekTOpamMu. CpenHss JTUHUS Tpanenuu. PasziiokeHne BEKTopa Mo JIBYM HEKOJUIMHEAPHBIM
BekTOpaM. KoopinHaTel BEKTOpA.

JlekapTOBbl KOOPJMHATHI HA IUJIOCKOCTH. YPABHEHHUS MPSMOU U OKPYKHOCTH B
KOOpJIMHATaX, IEPECEUYCHUE OKPYKHOCTEH U TpsAMbIX. MeToa KOOpAMHAT M €ro
IPUMEHEHHE.

10 kiacc

Cunyc, kocunyc, TanreHc yrioB or 0 mo 180°.OcHoBHOE TPHUrOHOMETPUYECKOE
TOX1eCTBO. DOPMYIIbI IPUBEACHUSI.

Pemiennie TpeyronbHUKOB. Teopema KOCHMHYCOB M TeopeMa CUHYCOB. Pelienue
IPaKTUYECKUX 3a]1a4 C UCIIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

CkansipHoe Npou3BEICHUE BEKTOPOB, IPUMEHEHUE JJIsI HAXOXKACHUS JIJIUH U YTJIOB.

[IpaBriibHBIE MHOTOYTOJIBHUKH. [[JIMHA OKpPYKHOCTH. [ pajgycHas u paguanHas mepa
yria, BBIYUCIEHUE JUIMH AYT OKpy>kHOocTel. [lnomans kpyra, cekropa, CErMEHTa.

JIBUKeHUS] TIOCKOCTH W BHYTPEHHHE CUMMETpUM (uryp (diIeMeHTapHbIe
npeacrasienus). [lapamiensHeiii nepeHoc. IToBopoT.

Ilnanupyemble mpeAMeTHbIe Ppe3yJbTAaThl OCBOEHHMSI Y4eOHOro Kypca
«['eomeTpus»
7 kJj1acc
° Pacrio3HaBaTh W3y4eHHBIE TEOMETPUYECKHE (DUTYpBI, ONpENeNsTh HUX
B3aMMHOE PACIIOJIOKEHUE, N300paKaTh TEOMETPUIECKUE (DUTYPBI; BBITIOIHATH YEPTEIKH 110
YCJIOBHIO 3aJa4U;

® HU3MCPATH JIMHCHHBIC U YIJIOBBIC BCIIMYHUHBI,
® peuiaTth 3aaa4u Ha BBIYMCICHUC JJIMH OTPE3KOB U BCIIMYHMH YIJIOB,
® ACJIAaTh Fp}I6y}O OLCHKY JIMHEUHBIX U YIJIOBBIX BCJIMYUMH IIPCAMCTOB B

peaNbHOMN KU3HU, Pa3MEPOB MPUPOTHBIX 00BEKTOB; pa3InUaTh pa3Mephl ITUX 0OBEKTOB 110
MOPSAJIKY BEJINYNHBI,

° CTPOUTH YEPTEKHU K TEOMETPUUECKUM 3a7a4aM;

o MOJIb30BAaThCSl NPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BaTh
MPU3HAKU U CBOMCTBA PaBHOOEPEHHBIX TPEYTOJbHUKOB MIPU PEIICHUU 3a/1ay;



° IIPOBOJIMTH JIOTHYECKUE PACCYKICHHUS C UCIIOIB30BAHUEM T'€OMETPUUYECKUX
TEOpEM;

° IIOJI30BATHCS MPU3HAKAMU PABEHCTBA NPSAMOYTOJBHBIX TPEYTOJIBHUKOB,
CBOMCTBOM MEJMaHbI, NMPOBEIEHHOW K THIOTEHY3€ MPSMOYIOJBHOIO TPEYTOJbHUKA, B
pELIEHNH TeOMETPUYECKHX 3a/1a4;

° ONpeNeNATh NapAJJICIbHOCTD NPSIMBIX C IIOMOIIBIO YIIJIOB, KOTOpbIE 00pa3yeT
C HUMHU CeKyIlas;

° pemarh 3aa4u Ha KJeT4aTon oOymare;

° IPOBOAUTH BBIUYMCICHUS U HAXOIUTh YUCIIOBbIE U OYKBEHHbIEC 3HAYEHUS YTIIOB

B F€OMETPUYECKHUX 3a7adax C MCIHOJIb30BAHHEM CYMMBI YIJIOB TPEYTOJIbHUKOB, CBOWCTB
yIJ10B, 00pa30BaHHBIX IPU MEPECEUEHUU JABYX NapaJlIeIbHBIX MPSIMbIX CEKYIIEH;

° pemaTe NpakTHYECKUE 3a1a4l Ha HAXOKJAECHHUE YIJIOB;

° (dopMynHpoBaTh OIpEAeNICHUs OKPYXHOCTH M Kpyra, XOpJbl U JuaMerpa
OKPY’KHOCTH, TIOJIb30BATHCS UX CBOMCTBAMHU; YMETh IPUMEHSTH 3TH CBOKWCTBA IPY PEILICHUU
3azad;

° MI0JIb30BaThCS MPOCTEUIIMMU TE€OMETPUUYCCKUMH HEPaBEHCTBaMH, MMOHUMATH
UX MPAKTUYECKUI CMBICIT,

° IIPOBOJIUTh OCHOBHBIC T€OMETPUUECKUE MOCTPOSHHUS C TMOMOIIBIO IIUPKYJIS U
JINHEWKHU.

8 kimacce

° OrnpenensiTe napamiebHOCTh NPSIMBIX C TIOMOIIBI0 PABEHCTBA PACCTOSHUM OT
TOYEK OJHOW MPSIMOM O TOYEK APYTOU MPSAMOMU;

° BJIAJETh MOHSATUEM T'€OMETPUYECKOTO MECTA TOYEK;

° YMETh OINpEeAeNiaTh OMCCEKTPUCY yria M CEPEeIUHHBIN NEePIeHIUKYISp K
OTpE3KY KaK FT€OMETPUUECKUE MECTA TOUEK;

° pacro3HaBaTb OCHOBHBIE BHJbl UYETHIPEXYTOJBHUKOB, WX 3JIEMEHTHI,
M0JIb30BAThCS UX CBOMCTBAMM IIPH PEIICHUH T€OMETPUUECKUX 3a/1aY;

° IPUMEHATh CBOMCTBA TOYKM IEPECEUCHHSI MEIHaH TPEYroJIbHUKA (LIEHTpa
Macc) B pelICHUH 3a]1ay;

° BJIAJETh MOHITUEM CPEAHEH JIMHUM TPEYroJIbHUKA, IPUMEHSITh €€ CBOWCTBO
IIpU PEIICHUU T€OMETPUUECKHUX 3a]1ay;

o II0JIb30BaThCs Teopemoit Dalieca U TEOPEMOU O MTPONOPLIMOHATIBHBIX OTPE3KaX,
MPUMEHSITh UX JIJIs1 pEUICHUs MPAKTUYECKHUX 3a/aY;

° OPUMEHATH MPU3HAKU MOJI00USI TPEYTrOJIbHUKOB B PEIIEHUN T'€OMETPUUECKUX
3a;ay;

° noyib30Bathcsi TeopeMor Iludaropa mng penieHus TEOMETPUUECKUX H
MPaKTUYECKUX 33/1a4;

° CTPOUTH MATEMATUYECKYIO MOJIENb B IPAKTUUECKUX 3a7a4aX, CAMOCTOSITEIbHO
JenaTh 4epTEK U HaXOAUTh COOTBETCTBYIOIINE JAJIMHBL;

° BBIYUCIISTh (Pa3IUYHBIMU CIIOCOOAMU) IUIONIA/Ib TPEYTOJbHHUKA U TJIOIIAAH
MHOTOYTOJIBHBIX QUTYp (TIOIB3YSCH, TIe HEOOXOIUMO, KAIbKYIISITOPOM);

° BJIAJIETh OHATUAMU NpeoOpa3oBaHus MOA0OUS, COOTBETCTBEHHBIX 3JIEMEHTOB

oA0OHBIX UTYD;
° M0JIb30BATHCSl CBOMCTBAMU M0100MSI TPOU3BOJIBHBIX (PUTYP, YMETh BBIUUCIATH



JUTMHBI 1 HAXOAHUTh YTJIbl y TOAOOHBIX QUTYD;
MPUMEHATH CBOIMCTBA MOAO0MS B MPAKTUYECKUX 3a/1a4ax;
YMETb MPUBOIUTH MPUMEPHI TOJOOHBIX (UTYP B OKPYKAIOIIEM MUPE;
MPUMEHATH MOJTyYeHHBIC YMEHHSI B IPAKTUYCCKUX 3a/1a4ax;

° NPUMEHSATH TOJYYCHHbIC 3HAHUS Ha MPAKTUKE — CTPOUTh MaTeMaTHYECKHE
MOJIENHN JAJisl 3a]ad peajqbHON KM3HU M TMPOBOJUTH COOTBETCTBYIOIIWE BBIUUCICHHS C
MPUMEHEHUEM TTO100USI.

9 kiace
° Brnanerp moHATHSIMM CHHYCa, KOCHMHYyCa UM TaHI€HCAa OCTPOTO yria
IPSMOYTOJBHOTO TPEYroJIbHUKA; TOJb30BAaThCSI OATUMH TOHATHSAMU JJISI  pPElICHUS
IPaKTUYECKUX 3a]1ay;

L] ITOJIB30BaATHCA OCHOBHBIM TPUTOHOMCTPHUYICCKHUM TOXACCTBOM JJIIsA
HaXOXXICHUA COOTHOILICHUH MCKAY TPUTOHOMCECTPHUUICCKUMU BCIIMYNHAMU,

L] BJIaJACTh IMOHATHCM KacaTeJlbHOM K OKPYKHOCTH, IMOJB30BATHCA TCOpCMOfI (¢
MNCPIICHAUKYIIAPHOCTHU KacaTeJIbHOM U paanyca, HpOBGHéHHOFO K TOYKC KaCaHH,

® IMOJIB30BATBCA TCOPpEMAMU O IMPOU3BCACHUU OTPC3KOB XOpd, O MMPONU3BCIACHUU
OTPEC3KOB CCKYIIUX, O KBAApaTe KacaTGHLHOﬁ;

® BJIaACTh TIIOHATHUAMH BIIMCAHHOTO MW MNOCHTPAJIBHOI'O YIJId, HCIIOJb30BATb

TEOpEMbl O BMHCAHHBIX yIiaX, yriax MeXay XOopAamHu (CeKyIIMMHU) U Yyrie Mexay
KacaTeJIbHOW U XOPAOU IIPU PELICHUN FEOMETPUYECKUX 3a1a4;

° BJIAJIETh TMOHSITHUEM OIKMCAaHHON OKOJIO TPEYroJdbHHUKA OKPYKHOCTHU, YMETh
HAXOJUTh €€ IEHTP;
° MOJIb30BaThcs (hakTaMd O TOM, UYTO OMCCEKTPHUCHI YIJIOB TPEYroJIbHUKA

NEPECEKAIOTCA B OJIHOM TOUYKE, M O TOM, YTO CEpPEAMHHBIC MEPIEHANKYISIPbI K CTOPOHAM
TPEYTroJbHUKA MEPECEKAOTCsl B OAHOU TOUKE;

o BJIaJICTh IIOHATUEM OIMCAHHOIO YETHIPEXYIOJIbHUKA, NPUMEHATh CBOMCTBA
OINMCAaHHOTO YETHIPEXYTOJbHUKA IIPU PELICHNUH 3a/1a4;

o MOJIb30BAaThCSl BEKTOPAMH, MOHHUMATh WX TEOMETPUUYECKHA W (PU3MUYECKUI
CMBICII, TPUMEHSThH UX B PEIICHUU T€OMETPUUECKUX U (PU3NUIECKUX 3a/1aY;

° BJIQJICTh IOHATUEM CPENHEU JIMHUU TPalelMH, MPUMEHATh €€ CBOMCTBO IPHU
pELICHUU T€OMETPUUYECKUX 3a1aY;

° IIPUMEHSATH MOJYYEHHBIC 3HAHUS HA MPAKTUKE — CTPOUTHh MAaTeMaTUYECKUE

MOJICIN JUIS 3aJa4 PEaIbHOW JKM3HU M TPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHHUS C
MIPUMEHECHUEM TTOJA00US M TPUTOHOMETPHUECKUX (YHKIUH (TI0JIB3YSCh, T/Ie HE0OXOaMMO,
KaJIbKYJIATOPOM).

10 xaacc
o 3HaTh TPUTOHOMETPUYECKHE (YHKIMH OCTPHIX YIIOB, HAXOIUTh C UX
MOMOIIBIO  PA3JIMYHBIE  AJEMEHTHl  MPSMOYTOJIBHOIO  TPEYroJbHHKA  («pelieHue
MPSIMOYTOJIbHBIX TPEYTOJILHUKOBY);

° HaXOAuTh (C MOMOIIBIO KaJbKyJIATOpa) JJIMHBI U YIJIBI JJII HETAOIMYHBIX
3HAUYCHUM;
° HCIOJIb30BAaTh TEOPEMBI CHUHYCOB M KOCUHYCOB ISl HAXOXKJICHUS Pa3INYHbBIX

AJIEMEHTOB TPEYrojbHUKA («PEUIEHUE TPEYTrOJIbLHUKOBY), MPUMEHSITh WX MPU PEUICHUU



IrCOMCTPHYCCKHX 3aaa4,

° MPUMEHATh CKaJSPHOE IMPOMU3BEICHUE BEKTOPOB IJIsi HAXOXACHUS JJIUH U
YIJIOB;

° MOJI30BATHCSI METOJIOM KOOPAMHAT Ha MJIIOCKOCTH, IPUMEHSTH €r0 B PEILICHUN
r€OMETPUYECKUX U MPAKTUUECKUX 3a/1a4;

° BJa/I€Th MOHATUSMHU MPABUWIBHOTO MHOTOYTOJIbHHUKA, JIMHBI OKPY>KHOCTH,

JUIMHBI TyTH OKPYXKHOCTU Y PaJUaHHOM MEphI YIJIa, YMETh BBIUMCIATH IUIONIAAb Kpyra u
€ro 4acTel MPUMEHSTh ITOJIyYEHHbIE YMEHHUS B IPAKTHYECKUX 3a/1a4ax;

° HaXOAUTh OCH (WM ILEHTPbI) CUMMETPUH (PUTYP, NMPUMEHATH JIBHXKECHMS
IJIOCKOCTH B MPOCTEUIINX CIIy4dasix;
o IIPUMEHSATH IOJyYEHHBIC 3HAHUS HA IPAKTUKE — CTPOUTH MAaTEeMaTUYECKUE

MOJIeNH ISl 3a7a4 PEaJbHOM JKU3HM M TMPOBOAHWTH COOTBETCTBYIOIINE BBIYUCICHUS C
NPUMEHEHUEM  TPUTOHOMETpUYECKUX  (yHKIuH  (TOJB3ysCh, TAE€  HEOOXOIHUMO,
KaJIbKYJISITOPOM).

Cnelma.n bHBIC IPEIMETHDBIC PE3YJIbTATHI:

° BJIaJICHHE TMpaBUJIaMU 3allMCH MaTeMaTUYeCKHX (OpPMYyNT M CIEIHaIbHBIX
3HAKOB penbedHo-ToueuHou cuctemsl JI. bpaitns;

° BJIaJICHHE TpHUEeMaMHu IMpeoOpa30BaHUs MaTEMAaTHYECKUX BBIPAKCHUH Ha
OpaiiieBCKOM MEXaHUYECKOM MevyaTHON MallnHKeE;

° BJIQJICHUE OCA3aTEIbHBIM CLIOCOOOM 00Cie10BaHMsI U BOCIIPUATHUS PEIbEPHBIX
n300pakeHUi, TEOMETPUUECKUX YepTexel, rpadukos GpyHKuui u 1p.;

° YMEHUE BBINOJHATE T€OMETPUYECKUE IIOCTPOCHUS M YEPTEXKHU, CTPOUTH

rpaduku GyHKIMI HA KOOPAMHATHOW IIIOCKOCTH C MOMOIIBIO CHEIUATIBHBIX YEPTEHKHBIX
UHCTPYMEHTOB.



(2 yaca B Henes10, Bcero 68 yacos)

TemaTHveckoe IVIAaHUPOBAHNE YPOKOB reOMeTPUM B 7 Kjacce

Ne HasBanmue pazagena Conepxxanue maTepuajia Koa-Bo OcHOBHBIE BH/IBI
4acoB AeATeJIbHOCTH
o0yuyaiuxcs
1 Pasznen Nel. [Ipocreiimue reomeTpuyeckrue 0ObEKTHI: TOUKA, 1 ° bopMyIupOBaThH
HavyaIbHBIE npsimasi, OTPE30K, Jy4, YroJ, MHOTOYTOJIbHUK, OCHOBHBIE TTOHSTHUS "
reoMeTpHHecKe J'IOMaHaiI. OTIpeNICIICHNUS;
2 cBeIeHHs] [Ipocreiimue reomeTpuyeckrue 0ObEKTHI: TOUKA, 1 ° pacro3HaBaTh,
: npsimasi, OTpPe30K, Jy4, Yroj, MHOTOYTOJIbHUK, n3obpaxarb W  0003HauaTh
(14 4acos) JIOMaHasl. U3y4EeHHBIE  T'EOMETPUUYECKHUE
3 PaBencrBo reomerpuueckux ¢uryp. CpaBHeHUE 1 Gurypsr, OIIpEaCIATh ux
' OTPE3KOB U yIIIOB B3aMMHOE PaCIIOJIOKECHUE,
4 H3Mepenne oTpe3KoB: JJIMHA OTPE3Ka, €TUHUIIBI 1 ° BBITIOJIHATE 9YEPTEK 10
W3MEPEHUS, U3MEPHUTEIIbHBIC MHCTPYMEHTHI. YCJIOBUIO 3a/1a4u;
5. H3mMepenue yriioB: rpaaycHas Mepa yria, 1 d IPOBOJMTE NPOCTEHIITHNE
U3MEPEHUE YIIIOB HA MECTHOCTH. IMOCTPOCHUA c IIOMOIIBIO
6 [TepnienaAuKyISIpHBIE TIPSIMBIE. 1 JINHEHKH; 5
. ° U3MEpATHh JIMHEHHBIE U
7 [lepnieHIUKYNIApHBIC IPSMBbIEC: CMEKHBIE U 1 YII0BbIE e —
BEPTUKAJIbHBIE YTIIBI. rEOMETPHUECKHIX "
8. [lepnieHIuKyNIApHBIC IPSMBbIEC: CMEKHBIE U 1 NPAKTHUECKUX — OOBEKTOB ¢
BEPTHKANTBLHBIC YTIIBL. MTOMOUIBIO U3MEPUTEIbHBIX
9 [lepnieniukynsipHbIE MPSMBIE, TOCTPOCHHE 1 MHCTPYMEHTOB (THHeiiKa,
IPSIMBIX YTJIOB HA MECTHOCTH. MACIITAOHAS HHEHKa,
10. PaboTa ¢ mpocTeHmumMu 4epTexamu. 1 pyleTKa, TPaHCIIOPTHD,
YepTEKHBIN YyTOJIbHUK);
11. [IpakTuyeckue 3a7aHus U 3a7a4u. 1 ° ONPEIEATD «HA TJIa3»
12. [IpakTuueckue 3a1aHus U 3a/1a4u. 1 pasMepbl peanbHbIX OOBEKTOB,
MPOBOJIUTH TPYOYIO OLIEHKY HX
13. Kontponsnas pabora Ne 1 mo treme; «HauanbHbie 1 pa3MepoB;

TCOMETPHUUCCKUC CBCIACHU

® peuiaTb 3aJa4u Ha




14. AHanM3 KOHTPOJIEHOM paboThl. Perenne 3anau. 1 BBIUKMCJICHHUE JUIUH OTPE3KOB M
BEJIMYUH YIJIOB;
° pemars  3aja4d  Ha
B3aMMHOE pacroJioxKeHue
reOMeTpUUYECKuX (QUryp;
° MPOBOJAUTH
KJ1acCU(UKAIIUTO yIJI0B,
BBIUHCIIATH JTUHEHHbBIE u
YIJI0BBIC BEJIMYUHBI,
MPOBOJAUTH HE0OX0IMMBbIE
JIOKa3aTeNbHBIE PACCYKICHUS;
° 3HAKOMHTHCS c
UCTOpUEH pa3BuUTUA
TEOMETPHH.
15. Paznesn Ne2. TpeyronbHuK U ero 35eMeHThl. [loHsTHE 0 1 ° pacno3HaBaTh Ha
TpeyrobHHKH. PaBHBIX TPEYTOJbHUKAX U TIEPBUYHBIC TOTOBBIX YepTexax
(22 uaca) MIPE/ICTaBJICHUS O PABHBIX (KOHTPYIHTHBIX) TPEYroJIbHUKH, Tapbl pPaBHBIX
¢durypax. TPEYTrOJBLHUKOB (C YyKa3aHHEM
MIPU3HAKOB);
[TepBrIil MpU3HAK PAaBEHCTBA TPEYTOJBHUKOB. 1 ° BBIIOJIHATH KpaTKyIo
16. - 3alHiCh U 4YEPTEX IO YCIOBUIO
17. [IepBrlii MpHU3HAaK paBEHCTBA TPEYTOJIbHUKOB. 1 saau;
18. [TepnienauKysp K NpSIMOM. 1 L BBIBOJUTH CIIEICTBUS
(paBEHCTB  COOTBETCTBYIOIIUX
19. Meauanbl, OUCCEKTPUCHL U BHICOTHI 1 5IIEMEHTOR) "3 DABEHCTB
TPEeYroJbHUKA. TPEyTONBHHKOB;
° dbopmynupoBaTh
20. Menuanbl, OUCCEKTPUCHI U BHICOTHI 1 OTIPEENCHHS: OCTPOYTOMBHOTO,
TPEeYroJbHUKA. TYHOYTOBHOTO,
_ _ MPSIMOYTOJILHOTO,
21 PaBHOOEIpeHHBIN TPEYTONBHUK U €70 CBOMCTBA. 1 PaBHOGEPEHHOTO,
29 PaBHOOEIpeHHBIN TPEYTOJBHUK U €70 CBOMCTBA. 1 paBHOCTOPOHHETO
— TPEYrOJIbHUKOB; OUCCEKTPUCHI,
23 PaBHOCTOpPOHHMIT TPEYTOJIBHUK. 1 BBICOTE, —




24,

25.

PaBHOCTOPOHHMI TPEYTrOJIbHUK.

26.

Bropoii npu3Hak paBeHCTBa TPEYTrOJIbHUKOB.

27.

Bropo#i npu3Hak paBeHCTBA TPEYrOJIbHUKOB.

28.

TpeTuil npu3HaK paBeHCTBA TPEYTrOJIbHUKOB.

29.

OKpY>XHOCTb.

30.

[TocTpoenus HUpPKyIEM U JTUHEHKOM.
[Ipumeps! 3a1a4 Ha MOCTPOEHHUE.

31.

3amaun Ha TIOCTPOEHUE: TIOCTPOCHUE YT,
pPaBHOTO TAaHHOMY.

32.

3amaun Ha TIOCTPOCHUE: TIOCTPOCHUE
OMCCEKTPHUCHI yTJIa.

33.

3amaun Ha TIOCTPOCHUE: TIOCTPOCHUE
MEPIICH IUKYISIPHBIX MPSMBIX U TIOCTPOCHUE
CepeIMHBI OTpEe3Ka.

34.

Pentenue 3amau mo teme «PaBeHCTBO
TPEYTOJLHUKOBY.

35.

Penrenue 3amaud mo teme «PaBeHCTBO
TPEYTOJILHUKOBY.

36.

KontponsHas padora Ne 2 o Teme:
«TpeyronsHuKI»

AHanu3 KOHTPOJIbHOU paboThl. Pemenue 3anau

TPEYTOJIbHUKA; CepeAMHHOTO
nepreHAuKYIIsipa OTpe3Ka;
nepuMeTpa TPEyroJIbHUKA;

° U3ydaTh AITOPUTM
MOCTPOCHUS Me/InaHsbl,
OMCCEKTPHUCHI u BBICOTBI
TPEYTOJIbHUKA;

L bopMynupoBaTh
CBOMCTBa u IIPU3HAKU
PaBHOOEAPEHHOTO
TPEYTOJIbHHKA,

° AHAJTM3UPOBATh PHCYHKHU
W pemiath 3aJadd 10 TOTOBBIM
YepTeKaM;

° NPUMEHSTh HM3YYCHHYIO

TEPMHUHOJIOTUIO W CHMBOJIMKY
MIPY 3aIIMCH PEIICHUH;

° CTPOUTH YepTexH,
pemath 3aJadyd € TOMOIIbIO
HAXO0XKICHUS paBHBIX
TPEYTroJbHUKOB;

° pacrno3HaBaTh Ha
yepTexax u n300paxarhb
OKPYXHOCTb U €€ 3JIEMEHTHI;

° pemiarb OCHOBHBIE

3aJa4d Ha IIOCTPOCHME: YIJIA,
PaBHOTO JAaHHOMY; CEPEAUHHOIO
NEPIEHIUKYIISPa JAHHOTO
OTpe3Ka; MNpsAMOM, IPOXOASIEN
yepe3  JaHHYK0  TOYKYy U
NEPIEH IUKYIAPHON JAHHOU
npsMOM; OMCCEKTPUCH JaHHOTO
yria,

° UCIMOJIb30BaTh LIU(PPOBHIE
pecypcbl s MCCIEeNOBaHUs




CBOCTB M3y4aeMbIX QUTYD;

° 3HAKOMHUTHCS C UCTOPUEH
pa3BUTHS FEOMETPUHU.
37 Pasznea Ne3. Ornpezenenue napamienbHbIX MPSIMbBIX. 1 1
IMapajienbHbIe o 1
aKpecT JiexKalue, COOTBETCTBEHHbIE U
38. npsmeie. P HHIC,
(14 OJHOCTOpPOHHUE YTJIbl (00pa30BaHHbIE IPU
4acoB) MepeceueHH apaieIbHbIX TPSIMbIX
CeKyIei).
39 Haxkpecrt nexamue, COOTBETCTBEHHBIE U 1
' OJHOCTOPOHHUE YTJibl (00pa30BaHHBIE NPU
MepeceyeHn ! MapaieIbHbIX TPSIMBIX
CeKyIIeH).
40 [Ipu3Haky nmapajieIbHOCTH IBYX MPSAMBIX. 1
a1 [Tpu3Haky nmapamienbHOCTH ABYX MPSIMBIX. 1
42 AKcHroMa napajuienbHbIX IPSIMBIX. 1
43 CBoiicTBa NapajlyIeNbHbBIX MPSMBIX. 1
44 Pemmenue 3amay nmo reme: «AkcuomMa 1
' napaJlyIeIbHbIX MPSMBIX»
45 [IpakTrdeckue crocoObl MOCTPOCHHUS 1
' napajuieIbHbIX MPSAMBIX.
[Larsiii noctynat EBkinna.
Teopembl 006 yriax, 00pa3oBaHHBIX JBYMsI
napajuieIbHbIMU IPSIMBIMHU U CEKYLIEH.
46 VYTIIBI € COOTBETCTBEHHO MapaljIeIbHBIMU WU 1
' NEePHEHANKYISIPHBIMU CTOPOHAMU.
47 [Ipu3Hak napamieabHOCTH MPAMBIX YEpe3 1

PABEHCTBO PACCTOSHUM OT TOYEK OJTHOU MPSIMOM
JI0 BTOPOH IPSIMOA.




HepBBIG IIOHATHA O 10Ka3aTCJIbCTBAax B

48.
TCOMETPHH.
49 KonTtponeHast padota Ne 3 o teme:
' «[TapasuienibHbIE IPAMBIE»
50 Amnanu3 KOHTpOJIbHOM paboThl. Pemienue 3anau
51 Pa3zmen Ne4. TeopeMa 0 cyMMe yIiioB TPEYrOJIbHHKA.
COOTHOIIEHHST MEXKLY gHeIHHI/II/I YroJl vaeyFOJILHI/IKa. _
CTPOYTOJIBHBIHN, TIPSIMOYTOJIBHBIN 1
52. CTOPOHAMM H YIJIaMHu POYTOJIBHBIH, HPAMOYT
TYIOYTOJIBHBIN TPEYTOJHHUKH.
TPeyrojibHHUKA.
53 Teopema 0 COOTHOIICHUSX MEXKy CTOPOHAMH U
' (14 gacoB) yrilaMd TPEYrOJIbHUKA U €€ CIIEICTBHSL.
54 [Ipocreiiniue HEpaBEHCTBA B TEOMETPUH.
' HepaBeHcTBa TpeyroabHUKA.
55 Pemenne 3ana4u no teme: «COOTHOIIEHUS MEXKITY
' CTOPOHAMH U YTJIaMH TPEYTOJIbHUKA.
56 Pemenue 3agay no reme: «COOTHOIIECHUS
' MEXK]Iy CTOPOHAMHU U YIJIaMU TPEYTOJIbHUKAY.
57 KontponsHas padota Ne 4 o Teme:
' «COOTHOIIEHUS MEXIY CTOPOHAMHU U yIIIaMH
TPEYroJIbHUKa»

58 AHanu3 KOHTPOJIbHOH paboThl. Pemenue 3anau
59 [IpsimoyromnbHbIe TpeyroabHUKH. HexoTopbie
' CBOMCTBA MPSAMOYTOJIbHBIX TPEYTOJLHUKOB.

60 [Ipu3Haku paBeHCTBA MPSMOYTOIBHBIX
' TPEYroJbHUKOB.
61 CBOMCTBO MeMaHbI MPSIMOYTOIBLHOTO

TPEYroJbHUKA.




62 Pemenue 3anau no teme: «IIpsimoyrosbHbie
' TPEYTrOJbHUKH
63 KonTtponeHast padora Ne 5 o teme:
' «[IpsiMOYTOJIbHBIE TPEYTOJIBLHUKI.
64 Ananu3 KOHTpOJIbHOM paboThl. Penenue 3anau
65 Pa3ngen Nes. Pemenue 3anau no reme «HavanbHble
' HOBTOpeHHe TreOMETPUUCCKHUE CBECACHUA).
66 OGobmeHe 3HAHMI Pemenue 3anau no treme: « TpeyronbHUKM».
U YMEHUH. =
67 “ ) KonTtponsHbIii TECT 3a Kypc 7 Kitacca.
. qaca
68 AHanmu3 KOHTPOJIBHOTO TECTA.
YPOKOB 68
KOHTPOJIBHBIX pabOT 5
KOHTPOJIbHBIX TECTOB 1




TemaTnueckoe MIaHNPOBAHUE YPOKOB reoMeTpHH B 8 Kiiacce
(2 yaca B Hene10, Beero 68 yacos)

Ne Ha3zBanmue Conepxxanue maTepuajia Koa-Bo OcHOBHBIE BH/IbI 1€ATEJTbHOCTH
pasziena 4yacoB o0yyarommxcs
1. Pazpnen Nel. [TepnienaAuKynsp U HAKIOHHAS. 1 o pacrio3HaBaTh U U300pakaTh HA PUCYHKE
CooTHoOEeHUs MEPIICHANKYJIISAP U HAKIIOHHYIO, IIPOBEJICHHBIC U3
2. MEXKAY CTOPOHAMU U Paccrosune ot TOukn a0 prIMOfI. 1 TOYKHU K prIMOfI; CpaBHUBATH UX JJINHEI,
yriiamu ° (bOpMYITHPOBATH ONPECTCHHS PACCTOSHHSI
3. TPeyrojbHUKA Paccrosane mexty nmapamienbHbBIMU MPSMBIMHU. 1 OT TOUKH 0 TPSIMOi{ 1 PACCTOSHUS MEKILY
(oxomryanme). MapaaeIbHBIMH MPSIMBIMH, HILTIOCTPUPOBATH ITH
4. | (9 yacoB) [Tpu3HAaKK ¥ CBOWCTBA MapajiebHBIX 1 [IOHATHS,
MPAMEIX. PCIICHHE 32124 ° pemaTth 3a/1a4 Ha BEIYUCIICHHUE U
5. I'eomerpuueckoe mecto Touek (I'MT). 1
JI0KA3aTeNIbCTBO, CBSI3aHHBIC C COOTHOIIEHUSIMHU
6. CooTHOIIIeHHE MEXTy CTOPOHAMH | yTriIaMHu 1 MO CTOPOHAMH 1 yTJIaAMHI TPCYTOJIbHIKA,
TpeyroNBHIKa. Pelenye 3aau. PacCTOSTHUEM MEXY napaﬂnenbf{LIMH MPSMBIMU,
7. IIpu3HAKK PaBEHCTBA TPEYTOILHUKOB. 1 PacCTOSHNC OT TOHUKH N0 MPAMOH,
° MOJICJIMPOBATH YCIOBHUE 3a/1a4u C
8. PaBHO6eI[peHHI>II71 TPEYI'OJIbHUK U €I'0 1 IIOMOIIBIO YEPTEKa NI PUCYHKA, IIPOBOJAT
cBoiicTBa. Penienue 3a1ad. JIOTIOJIHUTEJIbHBIE IOCTPOCHHUS B XOJI€ PEIICHMS;
0. [TocTpoenue TpeyroabHUKa IO TPEM JIEMEHTaM. 1 ° OTIPEEATE GHCCEKTPHCY YIIIA B
CepeMHHBIN MEePIEHAUKYIAP K OTPE3KY Kak
reoMeTpUYEeCKHEe MeCTa TOYEK;
° pelaTh OCHOBHBIE 3aJ]a4H HAa TIOCTPOCHHUE
TPEYrOJbHUKOB MO PA3IUYHBIM JJIEMEHTaM;
° 3HAKOMUTBHCS C UICTOPUEH Pa3BUTHUS
T€OMETPHH.
10. | Pazmen Ne2. MHOroyrojabHHK. 1 ° n300paxkaTh M paclo3HaBaTh Ha YepTekKaX
YeTbIpexyrojibHUKH. YEThIPEXYTOIBHUKHN PA3HBIX BUJIOB U UX
11. (24 uaca) BrInyKi1blii MHOTOYTOJIBHUK. 1 TEMEHTHI;
12, TPy S—— 1 ° dbopmMynupoBaTh OMpeACIEHNUS:

napassenorpaMmma, npsiMoyroJibHUKa, pomoa,




13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

[Tapannenorpamm, ero npu3HaKu U CBOMCTBA. 1
[Tapannenorpamm u €ro npu3HaKku 1
[TapannenorpamMm u €ro cBOKWCTBA 1
Pemenune 3anaud no teme: «llapamnenorpammy» 1
Tpaneuus. PaBHoOokas u npsiMoyroJibHas 1
Tpamnenuu.

Pemenue 3amau no teme: «Tpanenus» 1
[IpsstMOYroJBpHHUK U €ro CBOMCTBA. 1
[IpsIMOYTOJIBHUK M €ro CBOMCTBA. 1
Pom6 u ero cBoiicTBa. 1
Pom6 u ero cBoiicTpa. 1
KBagpar u ero cBoiicTsa. 1
KBagpar u ero coiicTsa. 1
YacTHble cydad MapauieiorpaMMOB: 1
(IPSAMOYTOJILHHK, POMO, KBaJIpar), MX MPU3HAKH 1

CBOJWCTBA.

YacTtHble ciydan mapauieiorpaMMOB: 1
(IPSIMOYTOJILHUK, pOMO, KBaIpaT), MX MPU3HAKU U

CBOWCTBA.

YacTHble ciydan mapaieriorpaMMoB: 1
(TIpAMOYTOJIBHUK, pOMO, KBaJIpar), UX MPU3HAKU U

CBOJWCTBA.

Teopema Daneca. 1

KBaJpara, Tpaleluuu, paBHOOOKOH Tpaneiuu,
IPAMOYTOJIBHOM Tpalelyu;

L JIOKa3bIBaTh U UCIIOJIB30BATh IIpU
pelIeHny 3a7a4 IPU3HAKHA U CBOMCTBA:!
napajuiesorpaMma, NpsiMoyrojibHUKa, poMOa,
KBaJpara, Tpaleuuu, paBHOOOKOH Tpaneiuu,
IPAMOYTOJIBHOM TpaIeuuu;

° IIPOBOJIUTH MOCTPOECHUS C OMOIIBIO
LHUPKYJIS ¥ JIMHEHUKHU C UCIOJb30BAHUE TEOPEMBI
daneca;

° IIPUMEHATHh METOJ yIBOCHUS MEIUaHbI
TPEYroJIbHUKA IIPU PELICHNH 3a/1a4;
° MPUBOJIUTH IPUMEPHI PUTYD,

00aAaroMMX 0CEBOU M IIEHTPATTbHOU
CHMMETpHEN, a TAK)KE IPUMEPBI OCEBOU U
LEHTPAIBHON CUMMETPHUU B OKPYKAIOIIEH
00CTaHOBKE;

° CTPOUTh CUMMETpPUUHBIE (PUTYPHI;

° UCII0JIb30BaTh LU(POBBIE PECYPCHI IS
UCCJIEI0BAHUs CBOMCTB U3y4aeMbIX (Uryp;

° 3HAKOMUTHCS C UCTOPUEH Pa3BUTHUSA
reOMETPHH.




29.

VY 1BoeHue MeIaHbl.

30. OceBas u eHTpaJIbHasi cCMMMeETpus. Pemenne
3a1a4
31. Pemenue 3anau no reme:
«HeThIPeXyrOJIbHUKHN .
32. KouTtponsnas padora Ne 1 mo teme;
«YeTpIpexyroJbHUKA»
33. AHanu3 KOHTPOJIBHOM paboThl. Pemenue 3amau.
34. | Pazgen Ne3. [Tousitue 06 oOmiel TeOpUU MIOIIAIH. ° dbopMUpOBaThH NTEPBUIHBIE
Inomans. Teopema MpeJICTaBICHUSIMU 00 OOIIel TeopuH IO
35 | Mudaropa. I[lnomaznps MHOTOYroJIbHAKA, (Mepsl), hOPMYIUPOBATH CBOMCTBA MIJIOMIA/IH,
(13 yacoB) fapajieiorpaMma, TpeyroabHIKaA, BBISICHATH UX HATJISIIHBIN CMBICIT;
Tpanenuu. [lnomanps kBagpara u ° BEIBOJIATH (hOPMYITHI TLTOMIAH
NpAMOYTOJbHHKA. napajuieJiorpaMMa, TpeyrojabHUKa, TPAITCIHH U3
36. [lmomans MHOrOyrOABHUKA, (GOpMyIIBI IUTOMAAU IPAMOYTOJIbHUKA (KBaIpaTa);
apajjicjaorpaMmma, TpeyroJybHuKa, ° BBIYHCIIATE (Pa3IMYHBIMK CIIOCOOAMH)
tpanenuu. [loniane napamienorpaMma MI0MIa b TPEYTONbHHKA U TUIOMAHN
37. MHOTOYTOJILHBIX (DUTYD;
° HAXOUTh TUIOIIAIU hur
38. Penrenne 3amay Ha HAXOXKIEHNE TUIOLLA A . A mai q)v P
N300paXEHHBIX HA KJIeTYaTO Oymare,
napauiesiorpamMma.
UCIIOJIb30BaTh pa30MeHNe Ha YaCTH U JIOCTPOCHUE;
39. [Inomanp MHOTOYTOJIBHUKA,
° pa30buparh NPUMEPHI KCTIOIb30BaHUS
napajjieiorpaMmma, TpeyrolibHUKa, .
BCIIOMOTaTEIbHOW TUIOMIAIN IS PEIICHHUS
tpanenuu. [lonmanp TpeyrojibHUKa
= reOMETPUYCCKUX 3a7a4;
40. OrTHol1IeHKe TIoIIaeH TPEYTOJIBHUKOB € OOIIUM
. 9 ° OTHPAsCh HA JAaHHBIC YCIIOBUS 3aJ1aUH,
OCHOBaHHEM HJIU OOIICH BHICOTOIA.
HAXOJUTh BO3MOXKHOCTH IIPUMEHEHHS
41. [Inomanb MHOTOYTOJIbHUKA, "
HE0OX0IUMBIX (POPMYIT M CBOMCTB TUJIOLIA/IH,
napasjiejorpamMmma, TpeyroljibHUKa, .
npeoOpazoBbIBaTh GOPMYIIHI,
tpanenuu. [lnomans Tpanenuu
42 Teopema I1udaropa, e€ noka3zaTeabCTBO U ° BRIAMEBITD TUIOTHAZT PAsTIHHbX
' o 1/11131 U pa, ee 1 MHOTOYTOJILHBIX (UTYD;
P . ° nokas3piBaTh Teopemy [ludaropa,
43. Obparnas Teopema I[udaropa.

HCHO0Jb30BaTh €€ B MPAKTHUYCCKUX BBIYUCIICHUAX,




44, Brraucnenue miuonianeit cnoxHeIX GUryp uepes 1 ° MPUMEHSATH MOJy4YCHHBIC 3HAHUS U YMEHUS
pa3bueHue Ha YacTH U J0 CTPOCHHS. IpH PELICHUH MPAKTUYECKUX 3a/a4;
[Tnomamm puryp Ha kier4aroit Oymare. ° 3HAKOMUTBCS C HCTOPUECH Pa3BUTHUS
45, KonTtponsHas padora Ne 2 o teme: «ILiomans 1 F€OMETPUH.
YETHIPEXYrOJbHUKAY.
46. AHanu3 KOHTpOJIbHOM paboThl. Pemienue 3aaau. 1
47. | Pa3nea Ned. [IponopumoHanbHbIE OTPE3KH. 1 o 0OBSICHATH MOHATHE MPONOPLUHUOHATIBHOCTH
IMoxo6HbIE OTPE3KOB;
48. TPeyroJibHUKH. Ilonobue TpeyrobHIKOB. 1 ° MCCJIEI0OBATH BOTIPOCHI O
29 | (18 yacom) Koshdumment moo6ms. 1 MIPONOPIMOHATIBHOCTH OTPE3KOB, HA KOTOPBIE
OmCCceKTpHca IENUT CTOPOHY TPEYTOJIbHUKA,
50. OTHOIIIEHE TUIOIIAAEN IO T00HBIX 1 NPUJICKANAM CTOPOHAM TPEYTOJIBHUKA;
TPEYrOJIBHUKOB. ° dbopMyIHpoOBaTh ONpeaeIeHUe 0 100HBIX
ol. [Ipusnaku nonoOus TpeyroabHUKOB. [lepBriit 1 TPCYroJIbHUKOB,
MpU3HAK 000U TPEYTOJIHBHUKOB. o HaXOJUTh [0/I0OHBIC TPCYrOJIBHUKH Ha
TOTOBBIX YEPTEKaxX C yKazaHHUEM
52. [Ipu3naku mogo0Ous TpeyroJbHUKOB. BTopoit 1 COOTBETCTBYIOLINX MPU3HAKOB MO00MS;
MpU3HAK 000U TPEYTOJIHHUKOB. o pewiaTh 3a1a4u Ha OJO00HbIE
53. [Ipu3naku mogo0us TPeyroJabHUKOB. Tpernit 1 TPEYroJIbHUKH C IIOMOIIBIO CAMOCTOATEILHOTO
IPU3HAK 000K TPEYrOIbHUKOB. MOCTPOCHHUS YepTexkKeH U HAXOXKICHUS MOJOOHBIX
54. [TpumeHeHne noA00Hs IPU PEIICHHH 3a/1au. 1 TPEYroJbHHUKOB,
° dbopmynupoBaTh U JOKa3bIBaTh TEOPEMY 00
55. [TpumeHeHue moo0us Iy pellIeHUH 3a/1ad. 1 OTHOIIEHUH TUIOIIAIeH 010 0HBIX
TPEYroJIbHUKOB;
56. [TpumeHeHue noao0ous Iy peIIeHUH 3a/1a4. 1 . [POBOTHTH TOKA3ATENBCTRA C
57. Cpe sl JMHHS TPEyrOJbHHKOB. 1 UCII0JIb30BAHUEM MPU3HAKOB 11010 0HS;
° JIOKa3bIBaTh TPU MpPHU3HAKA MOI00MS
58. Teopema 0 Touke nepeceyeHus: MeIuaH 1 TPEYroJIbHUKOB;
TpPEeYroJbHUKA. ° HaXOJUTh IUIOMIAAN MOTOOHBIX QUTYD;
° bopMyupoBaTh ONpeaeeHue cpeIHel
59. [IponopimoHanbHBIE OTPE3KU B IPSIMOYTOJILHOM 1 JUHUU TPEYTOJIbHUKA;
TPEYroJIbHUKE. ° IPOBOJUTH J10Ka3aTeNbCTBO TOTO, YTO
60. ITpakTHyecKre TPUIOKEHHS [OI001S 1 MeJIMaHbl TPEYroJIbHIKA MEePECceKaloTCs B OTHOM

TPEYrOJILHUKOB.

TOYKEC, U HAXOAUTh CBA3b C HCHTPOM MaAcCC,




61. [TpakTrdeckre MPUIIOKEHHS TIOI00UsT 1 HaXOJIUTh OTHOIICHUE, B KOTOPOM MEJIHAHbBI
TPEYTOJIHHUKOB. JESATCS TOYKON X MEePECCUCHHS;
62. Pemenne 3amau nmo reme: «llogo0OHBIE 1 . HCCIIeIOBATh BOMPOC O
TPEYTOJTBLHUKUY. MPOTIOPIIUOHATBHBIX OTPE3KaX MPSAMOYTOIHLHOTO
63. KouTtponsHas padora Ne 3 o teme: «IlomoOHbIE 1 TPEYroJbHUKA, PEeIIaTh COOTBETCTBYIOMIHE 33 JaUH
TPEYTOJIBLHUKIY. Ha BBIYMCIICHUC,
64. AHanu3 KOHTPOJIBHOM paboThl. Pemenue 3amau. 1 o paccMaTpuBaTh MPUMEHEHNE METOAA
no00us B 3aJja4ax Ha MOCTPOCHUE;
° O0OBSACHSATH, KaK MOKHO MCIIOJIb30BaTh
CBOMCTBA MO/00HBIX TPEYT'OJIbHUKOB B
U3MEPUTEIBHBIX Pab0Tax Ha MECTHOCTH;
° pemnaTh TeOMETPUYSCKIE 3a]1a9d U 3aa9H
13 PEATbHOM JKU3HU C UCIIOJIb30BAaHUEM
MOJ00HBIX TPEYTOJIHLHUKOB.
° 3HAKOMUTBCS C HCTOPUEH Pa3BUTHS
TeOMETPHH.
65. Paszgen Nes. Pemenne 3amau mo teme: 1 ° pemaTh 3a/1a4i Ha TOBTOPEHHE,
IloBTOpEHUe, «HeThIPEXyTOJTbHUKI. UJUTIOCTPHUPYIOIIHNE CBSI3H MEXY Pa3IUYHBIMA
66. 0000IIeHNE T Pemenyie 3a1a4 Ha HaxX0XKACHUE IUIOIIAIN 1 4acTsIMH Kypca;
cucTeMaTU3auus YETHIPEXYTOJILHUKOB. ° MPUMEHSTH TIOJIYYECHHBIC 3HAHUS TIPU
67. | 3HAHMH. KonTponbHblii TECT 3a Kype 8 Kiacca. 1 pEUICHUH IIPAKTUYECKHUX 3a7a4.
(4 yaca) [ToBTOpeHune n 06obIIEeHNE.
68. AHanu3 KOHTPOJIBHOTO TecTa. PenieHue 3amaq 1
no teme: «Teopema ITudaropar.
YPOKOB 68
KOHTPOJILHBIX padoT 3
KOHTPOJIbHBII TeCT 1




TemaTnueckoe NIaHUPOBAHUE YPOKOB reoMeTpHH B 9 Kiiacce
(2 yaca B Hene10, Beero 68 yacos)

Ne Ha3Banue pazaeia OcHoOBHOE coaepxkaHue Kou- OcHOBHBbIE BU/IbI 1eAITEJIbHOCTH
(TemMbl) Kypca BO o0yuaroumuxcs
(umcso yacoB) YPOKO
B
1. [TonoGHbIe CuHyc, KOCHHYC, TAHT€HC OCTPOTO yIia ® ®opMyIMpPOBaTh ONPEIACIICHHUS
TPEYroJIbHUKU MPSIMOYTOJIBHOTO TPEYTOJIbHUKA. TPUTOHOMETPHYECKUX (DYHKIHUI

2. (okonudanwme). (6uacoB) | CuHyc, KOCHHYC, TAHTEHC OCTPOTO yIIia OCTpOro yria,

TPAMOYTOJIBHOTO TPEYIOTLHHKA. ® T[pPOBEPSATh HX KOPPEKTHOCTH, BBIBOJHUTH

TPUTOHOMETPHUYECKHE  COOTHOIICHUS B
3. OCHOBHO€ TPUTOHOMETPHUIECKOE TOKIECTBO. )
—— NPSIMOYTOJTBHOM TPEYTOJIbHUKE;

4. Tp:IFOHOMeTpI/I'-IeCKI/Ie ¢ynkun yrimos 30°,45” u ® icCienoBaTh COOTHOIICHILS MEKITY
60" CTOpPOHAMH B MPSIMOYTOJIBHBIX

5. Koumponvnasa paboma Nel no meme: «Ilooobnule TpeyrojpHukax c¢ yriamu B 45° u45°; 30° u
mpey2oNbHUKUY. 60°;

6. AHanu3 KOHTPOJIBHOUN paboOTHI. ® uCroNb30BaTh  (OPMYIBl  NPUBEIACHHS U
Tpurosomerpudeckue yukimun yrimos 30°,45° u OCHOBHOE TPUIOHOMETPUECKOE TOMAECTBO
60°. JUI  HAaXOXKIECHUS COOTHOLUCHUH MEXIy

TPUTOHOMETPUUYECKUMHU byHKIUAMU
Pas3IMYHBIX OCTPHIX YIJIOB;
® [IPUMEHSTH IOJIydCHHbIE 3HAHUS U YMEHMS
IpUpELeHNH IPAKTUYECKUX 3a/1a4;
3HAaKOMHTbCS C UCTOPHEN pa3BUTHS T€OMETPHH.
7. OxpyxHocTb. (18 yacoB) | B3auMmHoe pacronoxeHne OKpYy>KHOCTH U npsiMoit.| 1 ® (OopMYIMpPOBATH ONPEIEIECHUS . OKPYKHOCTH,
XOpIbl, JUaMeTpa M  KacaTeJbHOM K

8. KacarenbHas 1 cexymas K OKpY>KHOCTH. 1 OKPY)KHOCTH;  M3y4aTb HUX  CBOICTBa,

9. BrucanHbie U IEHTPANIBHBIE YIIIbI, YTOJI MEXIY 1 IIPU3HAKH, CTPOUTE YCPTEXKM,

KacaTeJabHON M XOPJIOH. ® (opMyIMpOBaTh U JIOKa3blBaTh TEOPEMBI: ()

10. BrnycaHHBIE 1 IEHTPAJIBHBIE YIUIBI, YTOJI MEXAY 1 CBOMCTBE  KacaTelbHOH, O  MPHU3HAKE
KacaTenbHOI U XOP/IOiL. KacaTeJIbHOH, 00 oOTpe3kax KacaTelbHOH

11. Vbl MeX1y XopaaMu 1 cexymmu. Teopemao | 1 NPOBE/ICHHBIX U3 O/IHOH TOUKH;




12.

IIPOU3BEACHUN OTPE3KOB XOP/I.

13.

VYriel MEXy XOpaMu U ceKyuumu. Teopema o
IPOU3BEIEHUU OTPE3KOB XOP/I.

14.

TeopeMmsbl 0 MPOU3BECHUN OTPE3KOB CEKYIIUX,
TEOpeMa O KBaJ[paTe KacaTelbHOM.

15.

Teopemsbl 0 MPOU3BECHUN OTPE3KOB CEKYIIUX,
TEOpeMa O KBaJ[paTe KacaTelbHOM.

16.

buccekTpuca u cepeIuHHbBIN EPIICHIUKYIISIP KaK
r€OMETPUYECKUE MECTA TOYEK.

17.

buccekTpuca u cepeIuHHBIN EPIICHIUKYIISIP KaK
r€OMETPUYECKUE MECTA TOYEK.

18.

OKpyXHOCTb, BIINCAHHAS B YTOJI.

19.

OKpyXHOCTb, BIINCAHHAS B YTOJI.

20.

Bnucannast u onvcanHas OKpyKHOCTH
TPEYrOJIbHUKA.

21.

Bnrcannas u onrcanHas OKpyXHOCTH
TPEYroJbHUKA.

22.

BrnrcanHble u onMicaHHbIE YETHIPEXYTOJIbHUKH.

23.

Brnmcannbie 1 onmucanHbIE tlCTBIpéX}’l"OJ'H:HI/IKI/I.

24,

Konmponvnas paboma Ne2 no meme:
« OKDYIHCHOCTDLY.

AHanu3 KOHTPOJIBHOM paboThl. Bricanuwsie u
OTIMCAHHBIE YETHIPEXYTOJIbHUKH.

® (hopMyIHPOBATh MOHATUS IYTU OKPYKHOCTH U
I'pagyCHOM MephI JyI' OKPYKHOCTH;

® (opmynupoBaTh OIpENENEHUs LIEHTPAIBHOT]
Y BIIMCAHHOIO YIJIa;

® pacrno3HaBaTb Ha 4YepTexax U H300paxaTy
LEHTPaAJIbHBIC U BIIMCAHHBIC YIJIbI;

® (opmynupoBaTh U J0Ka3bIBaTh TEOPEMBI Of
BIIHCAaHHOM yrie, 00 oTpe3Kax|
HepeCceKaroIUXCs XOP/I;




bopMyIUpOBaTh U JOKA3bIBATH CICACTBUS 3
TEOPEMBI O BIIMCAHHOM YTJIE;

HCIIOJIb30BaTh METON I'MT 1
JI0Ka3aTelbCcTBa TEOPEM O IepeceueHuy
ouccekTpuc JIJIOB  TPEYroJibHUKA Y

CEpEIUHHBIX MNEPIEHIUKYJISIPOB K CTOpPOHAM
TPEYTrOJIbHUKA;

bopMynupoBaTh OIpPENEICHUE OKPYKHOCTH
BIIMCAaHHOM B MHOTOYT'OJIbHUK, U OKPY>KHOCTH
OIHUCAHHOM OKOJIO MHOTOYTOJIbHUKA;
bopMynupoBaTh U JI0Ka3bIBaTh TEOPEMBI: 0O
OKPYKHOCTH, BIMCAaHHOM B TPEYTrOJBHHK, OQ
OKPYXHOCTH, OIMCAaHHOMN OKOJI]
TPEYroJbHUKA, O CBOMCTBAaxX  CTOPOH
OTNMCAHHOTO YeTBHIPEXYTOJIbHUKA, O CBOMCTBE
YIJI0B BIIMCAHHOTO YETBIPEXYT OJIbHUKA;
HCCIIE0BaTh, B TOM YHCJIE C IIOMOIIBIO
IUQPOBBIX  PECypCOB,  BIHUCAaHHbIE U
OIIMCAHHBIC YETBIPEXYTONBHUKH, BBIBOJIUTH
WX CBOMCTBA U MPU3HAKY;

IIPUMEHSTh IOJIyYCHHBIC 3HAHHUS U YMEHUS
IIPY PELICHUN IPAKTUYECKUX 3a/1a4;
3HAKOMHTBCA  C  HUCTOPHEH  pa3sBUTHUA
TrE€OMETPHH.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Bekropsr. (16 yacos)

[Tonsitne BekTopa. /{nnna (Moysnb) BeKTOpa.

PasenctBo BCKTOPOB.

PasenctBo BCKTOPOB.

OTKJ'Ia,Z[BIBaHI/Ie BCKTOpa OT JTAaHHOM TOYKH.

OTKJ'Ia,Z[LIBaHI/Ie BCKTOpa OT JTaHHOM TOYKHU.

CnoxXeHHe U BIYMTaHHUE BCKTOPOB.

CnoXeHHe U BIYNTaHHUE BCKTOPOB.

CnoXeHHe U BIYMTAaHHUE BCKTOPOB.

YMHOXKEHHE BCKTOpA Ha YHCJIO.

Y I I I Y Y Y Ty

dbopMynupoBarthb ompeeseHus 1
WUTIOCTPUPOBATh  TOHSATUS ~ BEKTOpa, €rg
JUTUHBI (MOMYJISI), COHAMPABICHHBIX u
MPOTUBOIOJIOKHO HAIMPABICHHBIX BEKTOPOB
KOJUIMHEAPHBIX U PAaBHBIXBEKTOPOB, HYJIEBOTQ
BEKTODA;

MCIIOJIb30BaTh BEKTOPHI KaK HAMPABICHHbBIE
OTpPE3KH, UCCIEA0BATh T€OMETPUUECKUI

(mepemernienne) U GuU3NYECKUil (cuma)




34. YMHOXEHHE BEKTOpa Ha YUCIIO. 1 CMBICIIBI BEKTOPOB;
35. [IprmeHeHre BEKTOPOB K PEHICHHIO 3a/1a4. 1 n300pakaTb  BEKTOPHI  3aJlaHHOM  JIJTUHBI
36. [IpuMeHeHre BEeKTOPOB K PEIICHHIO 3a/1a4. 1 3aJIaHHOTO HaIpaBJICHUA, M300pakaroT
37. CpenHss TUHUS TpanenuH. 1 COHAIIpaBJICHHBIE, IIPOTHUBOTIOJIOKH(
38. CpeHsis THHUS TPAIICIHN. 1 HAIpaBIICHHBIC, KOJUIMHEAPHBIC W PaBHBIC
39. Koumponvnass — paboma  Ne3 no meme: | 1 BCKTODBI,
«Bexmopuiy. 3HaTh OINpPEACIICHUs] CYMMBI M Pa3HOCTHU
40. AHamu3 KOHTpOJBbHOU paborel. [lpumenenue | 1 BCKTOPOB, yMHOXKCHHU BCKTOpa Ha HHCJIO,
BEKTOPOB K PEIICHHUIO 3a/a4. uccaenoBaTh, B TOM YHCIE C TIOMOIIBIO
U(POBBIX PECYpCOB, TEOMETPHUYCCKUUA U
(U3UYECKUI CMBICITBI ATUX OTEpaInii;
dbopMyIMpOBaTh W JOKA3bIBaTh C TIOMOIIBI]
BEKTOPOB TEOpPEMY O CpeIHEW JUHHH
Tpareiuy,
pemarh 3amadyd  Ha  JI0Ka3aTeIhCTBO |
MIOCTPOCHUE, UCIIOJIB3YS W3YYEHHBIO
YTBEPKACHUS U TIPAaBUIIA;
3HAKOMUTBCA  C  HUCTOpHEH  pa3BUTHSA
TE€OMETPHHL.
41. Merton koopauHar. (22 Pa3znosxenue BekTopa Mo IBYyM HEKOJUIMHEapHbIM | 1 PAaCKIIaIBIBATE BEKTOP o JBYM
Jaca) BEKTOPaM. HEKOJIJIMHEApHBIM BEKTOPAM;
42. KoopirHaTel BEKTOpA. 1 OOBSACHATh M WLUIIOCTPUPOBATH MOHSITHS
43. Koopaunatsl BekTopa. 1 MPSIMOYTOJIBHOM ~ CHCTEMBI  KOOpPJIUHAT
44, CBs3p  MEXKIy KOOpIMHATaMH BEKTOpa 1 KoOpAuHaT TOYKH, KOOpPJIMHATHBIY
KOOPJIMHATAMH €T0 KOHI[A U HaJaJia. BCKTOPOB M KOOPJAMHAT BEKTOPA,
45. CBs3p  MEXKIy KOOpIMHATaMH BEKTOpa 1 pelars 3a71a4i Ha JICUCTBUSI C BEKTOPaMH
KOOPJMHATAMHU €ro KOHIA U HaJvaJa. B KOOpAWHATAaX,
46. [Ipocreiimme 3a1a4u B KOOpAXHATAX. 1 BBIBOJIUTh W NPUMCHATH MpHA PCIICHUY
47. IMpocreiimye 3a1a4u B KOOPAUHATAX. 1 3a71a4  (OPMyIbl  KOOPJMHAT ~CEPE/IMHB)
48. YpaBHEHNE OKPYKHOCTH U IIPSIMOM. 1 OTpe3ka, - PAacCTOAHUA ~ MEHILY  JIBYMA
= TOYKaMHU, JUTHHBI BEKTOPA;
49, YpaBHEHNE OKPYKHOCTH U IIPSIMOM. 1 .
" BBIBOJIUTh  ypaBHEHUE  MpsAMOA W]
50. B3aumHoOe pacmnosoxeHne IByX OKPYKHOCTEH. 1




51.

52.

53.

54.

55.

56.

S7.

58.

59.

60.

61.

62.

B3anMHOE pacnoioKeHUE ABYX OKPYKHOCTEH. 1
Kacanue okpyxHoCTEM. 1
OO01ue KacaTeabHbIE K IBYM OKPYKHOCTSIM. 1
OO01111e KacaTeabHbIE K ABYM OKPY>KHOCTSIM. 1
Meron KOOpAMHAT pH pemenun | 1
r€OMETPUUECKUX 3a7a4.

Meron KOOPJAMHAT pH pemenun | 1
r€OMETPUUECKUX 3aa4.

Meron KOOpPAWHAT npu pewennn | 1
T€OMETPUYECKUX 3aJa4.

Hcnonn3oBanue METO1a KOOpAWHAT B |1
MIPAKTUYECKUX 3a/1a4ax.

Hcnonan3oBanue METO1a KOOpAMHAT B |1
MIPAKTUYECKUX 3a/1a4ax.

Hcnonabp3oBanue MeTo1a KOOpJIMHAT B| 1
MIPAKTUYECKUX 3a/1a4ax.

Koumponvnaa paboma Ne4 no meme: «Memoo | 1
KOOPOUHAmM».

AHanu3 KOHTPOJIBHOUN paboTHI. 1

OKPY>KHOCTU;
® BLIICIATL  IIOJHBIH
HaXO0XKJICHUS

KBaJpar

IS




LEHTpAa M paauyca OKPYKHOCTH IO €€

YPaBHEHUIO;

® pelmaTh 3aJadd Ha HAXO0XIACHHUE TOYEK
MEpPECEUEHUsI MPSIMBIX U OKPYXHOCTEH ¢
IIOMOILBIOMETOJa KOOPAUHAT;

® 1CIIOJIb30BATH CBOMCTBA yIJI0BOTO
ko3 uIueHTa NpsAMONl MpH pelIeHuu
3a1a4, A OIPEICIICHUS PaCIIOIOKECHUS
MIPSIMOM;

® 1CCIIEI0BAaTh, B TOM YHUCJIE C MOMOUIBIO
U(POBBIX PECYPCOB, CIydyaul B3aHMMHOIO
PacoJIOKEHUs IBYXOKPYKHOCTEH;

® pemarth 3aJ1a4u, CBsI3aHHBIC C
IIOCTPOEHUEM OKpYKHOCTEN 51
KacaTeJIbHBIX K HUM;

® [IpUMEHATh KOOPAMHATBHI IPU PELICHUU
r€OMETPUYECKUX W MPAKTHUYECKHX 3a/ad,
JUTS MTOCTPOEHHUS MaTEeMaTUYECKUX
Mozenell  pealbHbIX 3adad  («METOoJ
KOOPJMHATY);

® [I0Jb30BATBCS I [OCTPOCHUS U
UCCIIEIOBAaHUHIIM(PPOBBIMU PECYPCAMU;

® 3HAKOMHUTBCS C  HCTOPUEH  pa3BUTHUSA
T€OMETPHUH.

63.

64.

65.

66.

67.

68.

[ToBTOpenue, 0600menne Brnucannas u onrcanHas OKPY>KHOCTH 1
W CUCTEMATHU3aALUS TPEYTOJIbLHUKA.

3HAHUH. BriricanHabie 1 ONTMCaHHBIEC YETHIPEX YT OJIbHUKH. 1

(6 wacos) Cl10’)KeHUE U BBIYUTAHUE BEKTOPOB. 1

[IprMeHeHre BEKTOPOB K PELICHUIO 3a/1a4. 1

Koopannats! BekTopa. 1

MeTto1 KOOpAMHAT MIPH pelieHnn reoMerprueckux | 1

3a7ad.

® pemarh 33/1a4U Ha IOBTOPEHNUE,
HWIUTIOCTPUPYIOMIUCCBA3ZU MCIKIY
Pa3JINIHbIMHU YaCTIAMHU KypcCa,

® [IPUMEHAITH MOJIYYCHHBIC 3HAaHHUA IIPpU
PCHICHUUIIPAKTUYICCKUX 3aaa4.




INPUMEPHAS PABOYAS TIIPOITPAMMA 11O YUYEBHOMY KYPCY
«BEPOATHOCTDB U CTATUCTUKAW».

Coaep:xanue yueOHOro Kypca «BeposiTHOCTb U CTATHCTHKA»

8 kiace

[IpencraBienne JaHHBIX B BUAE TaOIMII, IUarpaMm, rpauKoB. 3arnoaHeHre Tabull,
YTEHUE U TIOCTPOCHHE AuarpamMm (CTOJIOUKOBBIX (CTOJIOYATBHIX) W KPYroBbIX). UTeHue
rpauKOB peanbHBIX MpoleccoB. M3Biedenne uHpoOpManuu U3 AuarpaMm W TaOJMII,
MCII0JIb30BaHUE U MHTEPIIpETaUs JaHHBIX.

OnucartenbHas CTaTUCTUKA: cpeAaHee apu(METUYECKOoe, MeJIHaHa, pa3Max,
HanOoJIblIee U HAMMEHbIlIee 3HAaUeHHUs] Ha0opa YMCIOBBIX JaHHbIX. [Ipumepsl ciayyaliHON
U3MEHUYMBOCTH.

Cry4aitHbIil SKCIIEpUMEHT (OIBIT) U CiIydyaliHOe coObITHE. BeposiTHOCTh M "acToTa.
Ponb MasioBEpOSITHBIX UM MPAKTUYECKU TOCTOBEPHBIX COOBITUN B MPUPOJIE U B OOIIECTBE.
MoHneTa 1 urpajibHasi KOCTb B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. Crenens BepinHbl. Yucino pédep U cymmapHas CTENEHb
BepiuH. [Ipencrasienue o cBsiznocTH rpada. Lenu u nukiel. [lytu B rpadax. O0xon rpada
(atinepoB myTh). [Ipencrapnenue 06 opueHTHpoBaHHOM rpade. Pemenne 3ajau ¢ TOMOIIBIO

rpados.

9 kJacc

[IpencraBienue naHHBIX B BHUjAE TaOdMI], auarpamm, rpadukoB. MHOXKECTBO,
AJIEMEHT MHOXECTBa, MOAMHOXecTBO. Omepanuu HaJ MHOXECTBAMU: OObEIUHEHHUE,
nepeceyeHue, qonoiHeHue. CBoilcTBa onepannii HaJi MHOKECTBAMU: MEPEMECTUTEIIBHOE,
coueTaTeNbHOE, paclpelenuTeNbHoe, BKIoYeHus. Vcmonp3oBanue rpaduueckoro
NPEACTABICHUS MHOXKECTB JIJI1 OMMCAHUS PEAIBHBIX MPOLECCOB U SBJICHUI, IIPU PELICHUN
3a/ad.

N3mepenue paccenBaHusl JaHHBIX. Jlucnepcuss W CTaHAAPTHOE OTKIOHEHHE
YHCIIOBBIX HA0OpOB. JlnarpaMma pacceuBaHus.

DneMeHTapHbIe COOBITUS ciydaiiHoro ombitTa. CioydaliHble coObITHS. BeposTHOCTH
coObITHI. OMBITHI C PABHOBO3MOHBIMH JIEMEHTAPHBIMU COOBITHSAMU. Ciy4daitHbIl BEIOOD.
CBsi3b MEX/ly MaJIOBEPOSITHBIMU M MPAKTUUYECKU JTOCTOBEPHBIMU COOBITHSIMU B MPHUPOJE,
00IIIecTBE M HayKe.

HepeBo. CBoiiCTBa JAEpEBbEB: E€IUHCTBEHHOCTh IyTH, CYIIECTBOBAHHE BHCSYEH
BEPIIMHBI, CBS3b MEXIY YUCIOM BEepIINH U unciioMm peodep. [IpaBuno ymHoxxenus. Pemenue
3amay ¢ mnomomisio rTpadoB. IIpoTuBomonoxkHbie coObITHA. Jmarpamma Ditnepa.
O0benunenne u nepecedeHue coObITHil. HecoBmecTHbie coObITHS. DOpMyTia CIOKEHUS
BEPOSITHOCTEN. YCIIOBHAsI BEpOATHOCThH. [IpaBuino ymHoxxenusi. HezaBucumble COOBITHS.
[IpencraBneHne JKCepuMEHTa B BHUAE JepeBa. PemeHue 3amad Ha HaxO0XIACHHE
BEPOSITHOCTEN C MOMOIUIBIO JIEpEBa CIIy4YalHOTO KCIIEPUMEHTA, TuarpaMm Duiepa.

10 kiacc
[IpencraBnenne AaHHBIX B BUJie TAONUI, AMarpaMm, rpadukoB, MUHTEpIpPETALIUS
NaHHbIX. UTeHue 1 mocTpoeHue Tabull, 1uarpaMm, rpaduKoB MO peabHbIM TaAHHBIM.
ITepebop BapuanToB. IlepectanoBku u daktopuan. CouyeTaHUs U YUCIO COUCTAHUMU.
Tpeyronbauk Ilackans. Pemenue 3anad ¢ UCnoiab30BaHUEM KOMOUHATOPUKH.



I'eomerpuueckast BepoaTHOCTh. Cy4yaiiHbIi BBIOOP TOUKH U3 (PUIYpPHI HA MIIOCKOCTH,
U3 OTPE3Ka U U3 AYyT'U OKPYKHOCTH.

Hcneitanne. Yenex u Heynada. Cepusi HcnblTaHMM A0 mepBoro ycmexa. Cepus
ucneiTanuil bepaymm. BepossTHOCTH cOOBITHIA B cepuun UCTIbITaHUI bepHyuiu.

CiyuaiiHasi BeIMUMHA U pACIPEACICHUE BEPOSITHOCTE. MaTeMaTH4eCKOE OXKUTaHUE
u pucrepcus. IIpuMepbl MaTeMaTHYeCKOro OXHMAAHUSA KaK TEOPETUYECKOr0 CpPEIHEro
3HAYEHHUsI BEJIMYUHBI. MaTeMaTuyecKoe O0XUIAaHUE U JUCHEPCUs CIy4YalHOM BEIUYMHBI
«YHCIIO YCIIEXOB B CEPUU UCIIBITAHUN bepHyum».

[TonsiTue o 3akone O60abIMIMX YKcen. 3MepeHne BepOATHOCTEN ¢ MOMOIIBIO YaCTOT.
Ponb 1 3HaUYeHHe 3aKOHA OOJBIINX YUCEN B MPUPOJIE U OOILECTBE.

Ilnanupyemblie mnpeAMeTHbIE Pe3yJbTATHI OCBOCHHMSI Y4eOHOro Kypca

«BeposATHOCTDH M CTATUCTUKA)
8 kiacc

° yuTaTh HWHQOpMAIMIO, TMPEACTABICHHYIO B TaOJWIaxXx, Ha Juarpammax;
PEACTAaBIATh JaHHBIE B BUE TaOJIHUII, CTPOUTH JUarpaMMBbl (CTOJOUKOBBIC (CTOJIOUATHIC) U
KPYTOBBIC) 10 MacCHBaM 3HAYCHUM;

° OMUCHIBATh M HMHTEPIPETUPOBATH  pEAIbHbIE  YHUCIOBBIE  JIaHHBIC,
npeACTaBICHHbIC B Ta0IMIIAaX, HA AUarpamMmax, rpadukax;

° UCIIONIb30BaTh JJIsl ONWCAHUS JIaHHBIX CTAaTUCTUYECKUE XapaKTEePUCTUKU:
cpeaHee apudMeTHIECKOE, MeIMaHa, HauOoJIbIlIee M HAaUMEHbIIIee 3HAUEHHUs, pa3Max;

° UMETh TPEJCTABICHUE O CIy4YalHOM HM3MEHUYMBOCTH Ha MpUMEpax IIEH,
bU3MYeCKUX BEIWYWH, AaHTPONMOMETPUYECKUX JaHHBIX, WMETh TPEACTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

9 kJacc

° U3BIIEKaTh W TPeoOpa3oBBIBaTh HH(OpPMAIMIO, TPEICTABICHHYIO B BHJE
Tabyull, auarpamM, TpaduKoB; MPEACTABIATH JaHHBIE B BUJIE TaOJHI], AUarpamm,
rpaduKoB;

° ONKUCHIBATh JAHHBIE C TOMOIIBI CTATUCTHYECKUX IIOKa3aTelel: CpPEeIHUX
3HA4YEHUI U Mep pacceuBaHus (pa3Max, JUCHEPCUS U CTaHIapTHOE OTKIOHEHUE);

° HAXOJUTh YaCTOTHI YUCIOBBIX 3HAYCHUHN U YaCTOTHI COOBITUI, B TOM YHCIIE TIO
pe3ynbTaTaM u3MepeHui 1 HaOII0IeHU;

° HAXOJUTh BEPOATHOCTU CIYYAHBIX COOBITHI B OMBITaX, 3Has BEPOSTHOCTH

3JIEMEHTAPHBIX COOBITHI, B TOM YHCJIC B OIBITAX C PABHOBO3MOXHBIMH DJIEMEHTAPHBIMHU
COOBITHSIMU;

° UCIIOJIB30BaTh Tpaduueckue MOJENU: JEPEBO CIYyYaWHOIro SKCIEPUMEHTA,
auarpamMMebl Didsiepa, YMcioBas mpsiMasi;
° ONEPUPOBATH MOHATUAMU: MHOKECTBO, ITOAMHOKECTBO; BBIITOJIHATH ONEPALUU

HaJl MHOXECTBaMH: OOBEIMHEHHE, MEPECEUCHHE, JTOMOJIHEHUE; MEPEUUCIISITh 3JIEMEHTHI
MHOJKECTB; IPUMEHSTh CBOMCTBA MHOYKECTB;

° HCIIOJIB30BaTh rpapuueckoe npeacTaBIeHuEe MHOXKECTB U CBSI3e MEKy HUMU
JUTs1 OTIUCAHUS POLECCOB U SIBICHUM, B TOM YHCJIE MPU PEIICHUH 3a/1a4 U3 APYTUX yueOHBIX
MPEIMETOB U KYypPCOB.



10 knacc
° U3BJIEKATh U MPeo0pa30BbIBaTh HHPOPMALIHIO, NPEICTABICHHYIO B Pa3IMYHBIX
MCTOYHUKAX B BHUJIE TaOJIMI], AUArpaMM, rpauKoB; NPEACTaBIATh JaHHbIE B BUE TaOJUL,
auarpaMm, rpa@ukos;

° pemarb 3aJayd  OpraHM30BaHHBIM IEpe0OpOM BApUAHTOB, a TaKXKe C
MCIIOJIb30BaHUEM KOMOMHATOPHBIX MPABUJI U METOJIOB;

° UCIIOJIb30BATh OIMCATENIbHBIE XapaKTEPUCTUKUA JUII MAaCCUBOB UMCIIOBBIX
JAHHBIX, B TOM YMCJIE CPEAHUE 3HAUYCHUS U MEPBI PACCEUBAHUS;

° HaXOAUTh YAaCTOThl 3HAUEHHI M YacTOThI COOBITHS, B TOM YHCIIE MOJb3YAChH
pe3ysbTaTaMy NPOBEAEHHBIX U3MEPEHUM U HaOIIOCHUM;

° HaXOAUTh BEPOATHOCTU CIYYallHBIX COOBITHI B M3YYEHHBIX OMbITaX, B TOM

YHCJie B ONBITaX C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU COOBITUSIMU, B CEPUSIX UCTIBITAHUN
110 TIEPBOTO yCIE€Xa, B CEPUAX UCIIBITAHUN bepHyu;

o UMETh IIPEJCTaBICHUE O CIYyYalHOM BEIMYMHE U O paclpeleiICHUuU
BEPOSATHOCTEN;
° UMETh NPEJCTaBICHUE O 3aKOHE OOJIBIIMX YHUCEI KaK O IPOSIBICHUU

3aKOHOMEPHOCTH B CJTy4allHOH M3MEHYUBOCTH M O POJIH 3aKOHA OOJIBIIIUX YHCEN B IPUPOJIC
1 OOILIECTBE.
CrnenuajbHble MpeMeTHBIE Pe3yabTaThl:

° BJIaJICHUWE TPAaBWJIAMH 3allMCH MaTeMaTH4YeCKuX (OPMyNT M CHEIUATbHBIX
3HAKOB penbedHOo-ToueuHou cuctemsol JI. bpaits;

° BJIaJICHHE TpHUeMaMHu IMpeoOpa3oBaHUs MaTEMaTHYECKUX BBIPAKEHHUH Ha
OpailyIeBCKOM MEXaHMYECKOHN MeYaTHON MaIlliHKE;

° BJIa/ICHHE OCS3aTeNIbHBIM CIIOCOOOM 00CIeI0BaHUs U BOCIIPUATHS pelbeHbBIX
N300paKeHUH, TEOMETPUUECKUX YepTexe, rpadukoB GyHKIMA U 1p.;

° YMEHUE BBINOJHIATh TE€OMETPUYECKHE ITOCTPOCHUS M YEPTEKH, CTPOUTH

rpaduku QyHKIMI HA KOOPAMHATHON IIIOCKOCTH C MOMOIIBIO CHEIUANIBHBIX YEPTEHKHBIX
UHCTPYMEHTOB.



TemaTn4yeckoe NUIaHNPOBaHue N0 y4eOHOMY Kypcy «BepossiTHocTh M craTtucTHKa» 8 Kiace, (1 yac B Hepearo, 34 yaca)

Ne Ha3Banmue pa3znena OcHoBHoOe coaepkaHue Koa-Bo OcHoBHbBIEe BU/bI 1eSITeJIbHOCTH
(TemMbl) (YUCJI0 YACOB) o0yuaromuxcst
4yacos

1. Paznea Nel. [IpencraBieHue AaHHBIX B BUAE TaONIMIL, 1 OCBauMBaThb  CHOCOOBI  IPEACTaBICHUS
IIpeacraBienne AaHHBIX. | JUarpamm, rpaguKoB. CTaTUCTUYECKUX JAHHBIX U YHUCIOBBIX
(7 4.) MAaCCHUBOB C IMOMOIIIBIO TAOJIUII U JHarpaMMm

2. 3anonHenue  TabmMl, — YTEHHE ~ H 1 C HCTOJB30BAHUEM aKTyaJIbHBIX M BaXKHBIX

MOCTpPOCHHE JAuarpaMMm  (CTOJIOMKOBBIX JTaHHbIX  (meMorpaduyeckue  JaHHBIE,
(cTonbuaThIX) U KPYrOBBIX). IIPOU3BOJCTBO IIPOMBIIUIEHHOU "
CEIbCKOXO35MCTBEHHOU NPOAYKIUH,
3. Urenue rpauKoB peaibHbIX IPOLECCOB. 1 0GIIECTBEHHbIE U TIPUPOIHBIE ABIEHHS);
U3y4aTh METOJbI PabOThI ¢ TAOIMYHBIMU U
4. W3Bnedyenne nHPOpMAIIMU U3 JHATPAMM U 1 rpauuecKuMy NpPeCTABICHUSIMHU TaHHBIX
TaOJIM1L, UCTIOJIb30BAaHUE U MHTEPIPETALIUS B XOJI¢ TPAKTUYECKHX PabOT (COCTaBICHUE
JAHHBIX. TabMMIl U TOCTPOCHHE  JUarpamm
OTPaHUYECHHO).
S. [IpakTnyeckas padora Ne 1 «Tabmuis». 1
6. N3Bnedyenne nndopmanuu u3 quarpamMm u 1
TaOJIM1LL, UCIIOJIb30BAaHUE U MHTEPIPETALUS
JTAHHBIX.
7. [IpakTrueckas pabota No 2 1
«JluarpaMmsl».

8. Paznen No2. OmnwucarenpHas ~ CTaTUCTUKA:  CpeaHee 1 OCBauBaTh TOHATUA: YHCIOBOW HaOoOp,
OnucaresbHas apudmeruyeckoe. Mepa IEHTpalbHOW TEHJCHIHH (Mepa
CTATHCTHKA. LEeHTpa), B TOM  4YHCIE€  CpeIHee

9. 8w OmnucarenpHas CTATUCTHUKA: ME/IMAHA. 1 apu(MeTHIecKoe, MeIHaHa;

ONMCBHIBATh CTATUCTMYECKHE JaHHBIE C
MOMOIIBIO CPEeTHEr0 apu(METUYECKOro U
10. OmnwucarenbHas CTAaTUCTHUKA: pa3Max. 1 MeMaHBbI;




11.

12.

13.

14.

15.

OmnucarenbHast CTATUCTHUKA: HaOOJIbIIEE U
HauMEHbIIIee 3HAYCHUSI HAaOOpa YMCIIOBBIX
JNAHHBIX.

OnucarenpHass  CTaTUCTUKA:  CpPEIHEE
apudmernueckoe, MeAWaHa,  pa3Max,
HauOoJbIlIee W HAWMCHbBIICE 3HAYCHHUS
Habopa YKCIIOBBIX JaHHBIX.

OnucarenpHass  CTaTHCTUKA:  CpeIHEE
apudMeThyecKoe, MeauaHa, pa3max,
HauOoJIbIlIeE W HAMMEHBIIEE 3HAYCHUS
Habopa YKCIIOBBIX JAHHBIX.

[Ipumeps! citydaliHONW H3MEHYMBOCTH.

[Ipaktuueckass padora Ne 3 «Cpemnue
3HAYCHUS.

peraTh 3a/1a4u;
U3yyaTb CBOWCTBA CpEOHHUX B XOJE
IIPAKTUYECKUX padoT

OCBaMBaTh TMOHATHSA: HaWOOJbIIEE U
HaMMEHBIIIEEe 3HAYCHUS YHCIIOBOTO
MaccHBa, pa3Max;

paboTath C HE3HAKOMBIMH CIIOBAMU H
TEPMUHAMH, TIOJIy4aTh JIOTIOJTHUTEIIbHBIC
CBeJIeHUS 00 OKpYKaIoIeM MUPE;
MHTEPIPETHPOBATh TIOJTyYEHHBIE B XOJIE
pelIeHws 3a/1a41 JaHHBIE;

NPUMEHSTh  TIOydeHHBIE  3HAHUS IS
OTIMCaHMsI M aHan3a OOBEKTOB W SIBICHUU
OKPYKaIOIIET0 MUPA;

pemate 3agadyd  Ha BbBIOOp cmocola
OTIMCaHMs JITAaHHBIX B COOTBETCTBHH C
101010100 (0) JTAHHBIX " HEJISIMA
UCCIICTOBAHUSL.

16.

17.

18.

19.

20.

21.

Pa3znen Ne3.
Cayuaiinas
U3MEHYUBOCTb.
(6 4.)

[Tpumeps! citydailHOM U3MEHUYUBOCTH.

YacToTa 3HaYCHUM B MAacCUBE JaHHBIX.

YacToTa 3HaYCHUM B MacCUBE JaHHBIX.

I'pynnmuposka. I'ucrorpammel.

I'pynnmuposka. I'ucrorpammel.

[Ipaktnueckas pabora Ne 4 «Cnydvaiinas
U3MEHYUBOCTbHY.

OCBaMBAaTh TIOHATHS: YaCTOTa 3HAYCHHU B
MAacCHBE JaHHBIX, TPYNIHAPOBKA aHHBIX,
THCTOTPaMMa;

YUTaTh W AHAJIM3HPOBATH THCTOTPAMMBI,
oI0upaTh TI0JTXO IS miar
IPYNIUPOBKY JUTS IPEACTABICHUS JAHHBIX;
OCBaMBaTh BOCHpUATHE TrpaduyecKoro
NPEJCTABICHUS Pa3HBIX BHJIOB CIIy4alHOM
U3MEHYMBOCTH B XOJI¢ MPAKTHYECKOU
paboTHI.




22.

Pa3nen Ne4.
BeposiTHOCTH "
yacrora  CcJay4ailHOro
coObITHS.

CnydailHbIA ~ SKCHEPUMEHT (OMBIT) W
ciydaifHoe coObiTHe. BeposTHOCTh W
4acToTa.

OCBauBaTh NOHATHUS: CIYYaWHbIA OIBIT U
cilydaiiHoe coOBITHE, MaJlOBEpPOSATHOE U
IIPAKTUYECKU JOCTOBEPHOE COOBITHE;

U3ydaTb  3HAYUMOCTh  MAJIOBEPOSTHBIX

23. (4 4. Ponb ManoBepoATHBIX W TMPAKTHYECKU cOOBITUH B TpUpOZEe H OOIIeCTBE Ha
JOCTOBEPHBIX COOBITHII B TpUpOAE W B BaXHBIX TpuUMepax (aBapuH, HECYaCTHBIC
obIIeCTRe. cirydaw, 3aIuTa HepCOHATBHOM

uH(popMaluy, nepeaaya JaHHbIX);

24, MoHeTra W UWrpajbHas KOCTh B TEOPHHU u3y4arh poJib KITAaCCUYCCKHUX
BEPOSTHOCTEIA. BEPOSTHOCTHBIX MoJIeJIei (MoHeTa,

UTpaAIbHAS KOCTh) B TEOPHU BEPOSITHOCTEH;

25. [IpakTnueckas pabota Ne 5 «Yactorta HAGIIONATh M U3y4aTh YacTOTY COOBITHI B

BBITIAJICHAS OPIIay. NPOCTBIX  OKCIEPUMEHTaX B XOJIe
MPAKTHUECKON pabOTHI.

26. Pa3znen Nes. I'pad, Bepmmna, pebpo. CreneHn OocBaMBaTh TOHATHS: Tpad, BepmHUHA
BBeneHue B TeopHio BepuinHbl. Ywucno pébep W cymmapHas rpada, pebpo rpada, CTENEHb
rpados. CTETICHb BEPIIHH. (BaJICHTHOCTH BEPIIMHBI), 1IETIh U ITUKIT;

(4 4. OCBauBaTh TNOHATUA: IMyTh B rpade,

27. [IpencraBnenue o cBs3HOCTH Tpada. [lenu sifepoB yTh, 06x01 rpada,
u uukibl. [Tytu B rpadax. OPHEHTHPOBAHHBIHN Tpad;

peliaTh 3aJ1auy Ha MOMCK CyMMbI CTEIIECHEH
BeplIuH rpada, Ha MoucK 00xo/a rpada, Ha

28. O6xo0n rpada (alinepoB yTh). MIOMCK ITyT€ B OPUEHTUPOBAHHBIX I'padax;
[IpencraBienre 00 OpUEHTHUPOBAHHOM OCBauBaTh CIIOCOOBI MPEICTaBICHUS 3a/1a4
rpade. U3 Kypca anreOpbl, F€OMETpPUH, TEOPHH

BEPOSITHOCTEH, JPYTHUX MPEIMETOB C
nomoliplo  TrpadgoB  (KapThl, CXEMBI,

29. Pemenne 3aga4 ¢ momoipto rpados.

AIIEKTPUYECKHE LeNu, (QYHKIHOHAIbHbBIE
COOTBETCTBUS) HAa MPHUMEpax MO TOTOBBIM
PUCYHKaM.

30. Paznen Ne6. [IpencraBienne qaHHBIX. MOBTOPSITh W3YYEHHOE U BBICTPAMBATH
O000menne, KOHTPOJIb. CUCTEMY 3HaHUI;

31. HroroBas koHTposbHas paboTa 8 Kiacc. pemiate 3aJadyd  Ha TpEACTaBIeHUE U

S 4.)

OIIMCAaHUC JAHHBIX C TOMOIIBIO N3YYCHHBIX




32.

33.

AHanu3 UTOroBOM KOHTPOJIBHON padOTHI.
OnucarenpHas  CTaTUCTHKA:  Cpe/IHEE
apudmernueckoe, MeauMaHa,  pa3Max,
HauOoJiblllee W HAWMEHbIIEEe 3HAUYCHUS
Habopa YUCIIOBBIX JAHHBIX.

34.

OnucarenpHas CTaTUCTHKA.

BeposTHOCTB cityualiHOTO COOBITHS.

XApaKTEPUCTHUK;

00cyX1aTh IpPUMEPBI CITydaiiHbIX
COOBITHI, MAJIOBEPOATHBIX U MPAKTUUYECKU
JOCTOBEPHBIX CIyJallHBIX COOBITHH, WX
POJIM B IPUPOJIE U KU3HU YEIOBEKA.




TemaTH4ecKoe NJIAHUPOBaHME N0 YieOHOMY Kypcy «BepositHocTh M cTaTHcTHKa» 9 Kiace, (1 yac B Hees10, 34 yaca)

Ha3sanue pa3gesa
(TeMbI) (YHCJI0 YACOB)

OcHoBHOE coiep:kaHMe

OcHOBHBIE BU/IBI 1€SITEILHOCTH 00YyYaI0IIUXCH

[ToBTOpenue kypca 8§ kiacca.
(44.)

[IpencraBnenne naHHBIX B BUAE TaOIuI,
Iarpamm, rpagpuKoB.

[Ipencrasnenue JaHHBIX B BHJE TaOIUII,
arpamm, rpapuKoB.

[IpencraBnenue maHHBIX B BHAE TaOIHI,
Iuarpamm, rpauKoB.

IIpencraBnenve maHHBIX B BUAC TAOMHII,
IuarpaMm, rpadukos.

® [IOBTOPATH U3YUCHHOC U BBICTPAHMBATH CUCTEMY

3HAHWUH;

® pElIaTh 33/1a4d Ha MPEJICTABICHUE U ONMCAHNE
JIAaHHBIX c TTOMOIIIBIO M3y4YEHHBIX
XapaKTEPUCTHK;

® pelaTh 3a7a4u Ha MpeACTaBIECHUE

TPYNIHUPOBAHHBIX  JAHHBIX W  OIHCaHHE
CIIy4yailHOM U3MEHUYHUBOCTH;

® peulaTh 3aJayd Ha OIPENEIECHUE YacTOThI
CIIy9alHBIX COOBITHH, NPHUBOAWTH MPHUMEPHI
CIIy9alHBIX COOBITUH, MAJIOBEPOSTHBIX H
IIPAKTHYECKH  JIOCTOBEPHBIX  CIy4YalHBIX
COOBITUH, WX PONW B TPUPOAE W IKU3HH
YeIIoBeKa.

OnwucartenbHass CTaTUCTHKA.
PaccenBanme manHbIX. (4 4.)

W3mepenne paccenBaHus JaHHBIX.

Jucniepcuss W CTaHJApTHOE  OTKJIOHCHHE
YUCIIOBBIX HAOOPOB.

Jluciepcust W CTaHZApPTHOE  OTKIOHEHHE
YHUCIIOBBIX HA0OOPOB.

[uarpamMma paccenBaHUA.

® OCBaMBATh IIOHATHA: AUCIICPCUA U CTAHIAPTHOC

OTKJIOHEHHE, HCIIOIb30BaTh STH
XapaKTCPUCTHKU IJIsI ONMHCAHUS pPacCEHBAHMS
JaHHBIX;

® BbBIIABHUIaTh THUIIOTE3BI 00 OTCYTCTBUU WIJIHU
HaJIMYHUH CBA3H I10 AUarpamMmam paCcCE€UBaHMA,

® paccMaTpHuBaTh MPUMEPHI JarpaMm
paccenBaHUs, TOCTPOCHHBIX MO WMEOIIAMCS
JTAHHBIM.

MHoxecTBa. (4 4.)

MHO)KGCTBO, QJICMCHT MHOXXECCTBA,
IIOIMHOXKCCTBO. OnepauHH HaJa MHOXCCTBAMM:
06"beZ[I/IHCHI/Ie, nepeceucHuc, JOIOJIHCHUC.

® OCBAauMBAaThb IIOHATHA: MHOXECTBO, OJJIEMEHT
MHOXECCTBA, MIOAMHOXKECCTBO,
® BLBIIIOJHATH OII€pallid Had MHOXECTBAMMU:




10.

CaoiicTBa  omepanuii HaJg  MHOXECTBAMH:

O6’I>CI[I/IHCHI/IC, nepeCCUYCHUC, JOMOJIHCHUC,

[EPEMECTUTENBHOE, CoUeTaTelbHOE, UCIIONIB30BAaTh CBOMCTBA: MEPEMECTUTENBHOE,
pacupenenuTenbHOe, BKIFOUEHUS. COYCTaTCIIbHOEC, pacnpeACIuTCIbHOC,
BKJIFOUCHUS;

11. CpoiicTBa  omepanuii  HajJ  MHOXXECTBAMMU: UCIIOJIb30BaTh TpadUueckoe IMPeNCTaBICHHE
HIEPEMECTHTEIIBLHOE, coyeTaTelbHOE, MHOXECTB ~ TNPH  OMHCAaHHU  PEATbHBIX
pacrpeenuTebHOe, BKIIOYCHHS. NPOLIECCOB U SIBJICHUH, TIPU PEILICHUH 33714 U3

JIPYTUX Y4eOHBIX MPEIMETOB U KYPCOB.

12. Hcnonp3oBanne rpad)MuecKoro MpecTaBICHUs
MHOXKECTB JIs1 OIMCaHUs pC€aIbHBIX IMTPOLECCOB U
SIBJICHUM, ITPY PELIECHUU 3a1a4.

13.| BeposTHOCTE  CIy4aiiHOTO DnieMeHTapHbIE COOBITHS CIy4alHOTO OIIBITA. OCBaMBAaTh IMOHATHS: JIEMEHTAPHOE COOBITHE,

coOpITHs. (6 1.) Crny4valinbie COOBITHSL. ciydailHoe coObITHE KakK  COBOKYIHOCTH
OIaronpHUsTCTBYIOMNX 3JIEMEHTAPHBIX
COGBITHﬁ, PaBHOBO3MOXXHBIE JJIEMCHTAPHBIC
" COOBITHS;

14. BeposiTHOCTH COOBITHIA. .
peuiaTth 3aga4r Ha BBIYUCIICHHUE BEPOATHOCTEU
COOBITHIT TIO0 BEPOSATHOCTSIM 3JIEMEHTAPHBIX

COOBITHH CITYJaifHOTO OIIBITA;

15. OmbITBI ¢ PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU pelIaTh 3a1a4K HA BBIYHCIICHHE BEPOSTHOCTEH
coObITusAMHU. CiTydaliHbIi BEIOOP. COOBITHH B OIBITAX C PaBHOBO3MOXKHBIMU

JJIEMEHTAPHBIMH COOBITHUSIMH, B TOM YHCIIE C

16. OnbITEl C PaBHOBO3MOXKHBIMHU 3JI€MEHTAPHBIMH TIOMOIIBIO KOMITBIOTEPA;

coObrTusimMu. CirydaliHBIi BBIOOP. [pOBOIATE M HW3y4aTh  OLBITBL €
PaBHOBO3MOYKHBIMHU 3JIEMEHTapHBIMH
coOBITHSIMHA ~ (C  WCIIONB30BAaHUEM  MOHET,

17. CBs13b MEKITy MAJOBEPOSTHBIMU U MPAKTHUECKU . .

5 UTPATBHBIX KOCTEH, IPYrHX MOJeENei) B Xoe
JIOCTOBEPHBIMH ~ COOBITHSMH B MPHPOJIE, HpAKTHUECKOH PAGOTBL.
o0IIecTBe U HayKe.

18. IMpakTryeckast pabora «OTBITHI c

PaBHOBO3MOKHBIMH AIIEMEHTAPHBIMH

COOBITHSMUY.




19.

Beenenue B Teoputo rpados.
(44.)

HepeBo. CBoiicTBa N1€pEeBBEB: E€IUHCTBEHHOCTH
MyTH, CYILIECTBOBAHNE BUCSUYEH BEPUIMHBI, CBA3b
MEX/Ty YUCIIOM BEpIIMH M YHCIOM pEdep.

OCBaMBaTh TIOHATHUS: JEPEeBO Kak Tpad Oe3
IIUKJTa, BUCSYast BEPIIMHA (JICT), BETBL JCPEBa,
IyTh B JIepeBE, TUAMETP JCPEBa;

u3y4yaTh CBOICTBa JlepeBa: CYIIECTBOBAHHE

20. Hepeso. CBoiicTBa JIE€PEBLEB: EAMHCTBEHHOCTD BUCSYEN BEPIIUHBI, €IUHCTBEHHOCTH IyTH
IIyTH, CYLIECTBOBAHUE BUCSYEH BEPIUUHBI, CBSA3b MEXIY JABYMSA BEpIIMHAMU, CBA3b MEXKIY
MEX/Iy YUCIIOM BEpPIINH U YUCIOM PEOEp. YMCIIOM BEPLIMH M YUCIIOM PEOEP;
pemarb 3ajaudl Ha TIOUCK W TepedrclieHne
21. IIpaBuiio yMHOXKEHHS. IIyTEX B JIEpPEBE, ONPEAEIICHUE YUCIA BEPIIUH
uu pédep B AepeBe, 00xo1 OMHAPHOTO JAepeBa,
B TOM 4YHuCJI€ C [PUMCHCHUEM IIpaBujia
22. Perenue 3a1a4 ¢ momorbio rpagos. YMHOXCHHS.
23.| Cnyuaiinbie coObITHS. (8 4.) [IporuBononoxusle  coObiTusi.  Juarpamma OCBauBaTh TIOHSITHSL: B3aMMHO
Ditnepa. MIPOTHUBOIOJIOKHBIC COOBITHS, OIEpaIluy HaJ
COOBITHAMH, OOBEAWHEHHWE W IIepecedeHue
24, OObeMHEHUE H  TEPECEUCHHUE  COOBITHIA. coObITHii,  marpamma - Siinepa  (Jiinepa—
Benna), coBMecTHBIE W  HECOBMECTHBIC
HecoBmecTHBIE COOBITHS. .
COOBITHS;
U3y4aTh TEOpPEMBI 0 BEPOATHOCTH
25. ®dopmyna CIOKEHHUS BEPOSTHOCTEH. Y CIOBHAsS oO0bemuHEHUST IBYX CcoObITHH  ((hopMyImbl
BEPOSATHOCTb. CIIOKEHHSI BEPOSATHOCTEH );
perIaTh 3a/1a9u, B TOM YHCIIE TEKCTOBBIE 331a41
26. IMpaBuno ymuoxenus. HezaBucumbie coObITHSI. Ha OTPCCIICHIC Bepo’fTHOCTeﬁ 00T EHHEHHS 1
HepeceyeHus] COOBITHH C ITOMOIIBIO YMCIIOBOI
mpsiIMOHM,  AmarpamMM  Oinepa,  (HopMyJsl
CJI0EHUST BEPOSITHOCTEH;
217. IIpencrapiicHne SKCIICPUMEHTA B BUJIE [IEPEBA. OCBaWBaTh TOHATHA: TIPABUIO YMHOXEHHS
BEPOSTHOCTEH, yCIIOBHAs BEpPOSITHOCTD,
HE3aBUCHMBIE COOBITHSI JEPEBO CIIyYaiHOrO
28. Pemenue 3a1ay Ha HaXOXK/JIEHHE BEPOSTHOCTEH C OIIBITE,

MIOMOIIBIO JiepeBa CIY4YalHOro 3KCIEPHUMEHTa,
Juarpamm Ounepa.

HU3y4aTb CBOMCTBa
HC3aBHCHUMBIX CO6BITHﬁ;
peuiaTtb 3aga4dn Ha OIIPEACIICHUC n

(onpenenenws)




29. Pemenue 3a1ay Ha HaXOXK/ICHHE BEPOSTHOCTEH C UCIIOJIb30BaHNE HE3aBUCHMBIX COOBITHIA;
MOMOIIIBIO JIepeBa CIY4alHOrO HSKCIICPUMEHTA, peliaTh 3aJa4M Ha MOUCK BEPOSTHOCTEH, B TOM
nuarpamm Jiinepa. YHCIIC YCIIOBHBIX, C HCIIOJb30BAHUEM epeBa

CITy4aifHOT'O OITBITA.

30. Perrenne 3a1a4 Ha HAXOXKICHUE BEPOSTHOCTEH €
HIOMOIIBIO JIepeBa CIY4aifHOrO0 SKCIIEPUMEHTA,
quarpaMmm Jitepa.

31.| OO06o0menue, KOHTPOIb. (4 4.) [Ipencrarnenue JTAHHBIX. OnwucarenbHas MOBTOPSATH U3y4EHHOE U BHICTPAUBATH CUCTEMY
CTaTUCTHUKA 3HaHU;

peliaTh 3aaun Ha MPEICTAaBICHUE U ONMCAHUE

JaHHBIX C IIOMOIIBIO N3YYCHHBIX
32. HroroBast KOHTpOIbHAs paboTa 3a Kypc 9 Kiacca. XapaKTEPHCTH,

pemaTs 3a7]a9u ¢ IpUMEHeHneM rpados

peuiaTth 3aa4v Ha HaXO0XIACHHUEC BEPOATHOCTH

CIIy9alHOTO  COOBITHS 110  BEPOSTHOCTSIM

SJIEMCHTAPHBIX CO6BITPH>1, B TOM 4YHUCIE B
33. AHaiM3 KOHTPOIIBHOI paboTsL. I'padbL. OIBITAX C PABHOBO3MO)KHBIMHU AJIEMEHTAPHBIMU

COOBITHSIMHU;

pemarp 3a/1a4y Ha HaXOXKACHHE BEPOSTHOCTEH

00BEeTUHEHUS U TIEPECEUCHHS COOBITHI, B TOM

34. BepoATHOCTD CITY4aiftHOTO COOBITHS. YHclie HE3aBUCHMBIX, C HCIOJIh30BAHUEM

rpaguueckux  TpENCTAaBIGHMH W JepeBa
CIIy4allHOro OmbITa.




[IpoBepsiemMbie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUSI OCHOBHOM
00pa30BaTeNLHON MporpaMmel (5 Kirace)

Kon [IpoBepsieMble IpeaMETHBIE PE3YAbTAaThl OCBOCHUS OCHOBHOM
IIPOBEPSAEMOTO 00pa3oBaTesbHON POTrpaMMbl OCHOBHOTO O0IIIEro 00pa3oBaHUs
pe3yibrarta
1 Yucna v BIYMCICHUS
11 [lonumatb ¥ NOpPaBUIBHO YHNOTPEOJATH TEPMHUHBI, CBS3aHHBIE C
' HATYpaJIbHBIMH YUCIIAaMH, OOBIKHOBEHHBIMH U JIECATHYHBIMU APOOSMH
12 CpaBHuBaTh U YHOPSAJOYMBATH HaTypallbHblE 4YHCIIa, CpaBHUBATh B
' MPOCTENIINX ClTydasix OOBIKHOBEHHBIE IPOOH, 1ECATHUHBIE IpOOH
CooTHOCUTH TOYKY Ha KOOpPJAMHATHOM  (YUCIIOBOM) mpsiMOH ¢
1.3 COOTBETCTBYIOIIMM €H YHCIIOM M U300pakaTh HaTypaJbHbIE YKCiIa TOUKaMU
Ha KOOPJMHATHOM (YMCIIOBOI) MpsiMOi
14 Boinmonuate apudmernueckue AEWCTBUS € HATYpPaJbHBIMH YHUCIAMHU, C
' O0OBIKHOBEHHBIMHU APOOSIMHU B MPOCTEHIIMNX CITydasx
15 BoinonHATh TpOBEpKY, IPUKUAKY pe3yabTaTa BHIYUCICHUN
1.6 Oxpyrnarh HaTypajlbHbIE YHCTIA
2 Pemrenne TeKCTOBBIX 3a1a4
21 Pemate TekcToBble 3amaun apuPMETHUYECKMM CIIOCOOOM M C MOMOIIBIO
' OpPraHM30BaHHOTO KOHEYHOT0 Iepedopa BceX BO3MOKHBIX BAPHAHTOB
29 Pemates 3amaum, copepikamue 3aBUCHMOCTH, CBSI3bIBAIOLIUC BEIMYUHBI
' CKOPOCTB, BPEMs, PACCTOSIHUE, LI€Ha, KOJIMYECTBO, CTOMMOCTh
23 Hcnonb3oBaTh KpaTKuE 3aluCH, CXEMbl, TaOIuIbl, 0003HAUYEHUS IpU
) peLIeHUH 3a/1a4
Ilonb3oBaTbcsl OCHOBHBIMM €OUHHUIIAMHM HW3MEPEHMS: LIEHBI, MAaccChl,
2.4 pacCcTOsHUs, BPEMEHM, CKOPOCTH, BBIPAKAaThb OJHM €IUHUIBI BEIMYMHBI
4yepes Ipyrue
W3BnekaTh, aHAIU3UPOBATh, OLIEHUBATh UH(OPMALIHIO, ITPEICTABICHHYIO B
2.5 Tabiauie, Ha CTOJIOUATON JUarpaMme, HHTepIpPEeTUPOBATh [IPECTaBICHHbIE
JAaHHbIE, UCII0JIb30BaTh JaHHBIC IIPU PEILICHUU 33134
3 Harnsannas reomerpus
31 Ilonb30BaTbcsl T€OMETPUUECKUMHU MOHATUAMM: TOUYKA, MpsiMasi, OTPE3OK,
' JIy4, YrOJl, MHOTOYTI'OJIBHUK, OKPYKHOCTb, KPYT
39 [IpuBoauTH MpuUMEpPHl 0OOBEKTOB OKPYXAIOIIEro MHpa, UMEIOMUX (hopMy
' U3YYEHHBIX T€OMETPUYECKUX (puryp
Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIVIAMM: BEPLIMHA CTOPOHA; C
3.3 MHOTOYIOJIbHUKAMH:  yroJl, BEpUIMHA, CTOPOHA, JAHWaroHaib;, C

OKPYXHOCTBIO: paanyC, IMaMETp, HCHTP




3.4

N300paxkaTh M3ydyeHHbIE TeOMEeTpuYecKkrue (pUrypbl Ha HEIMHOBAHHOW M
KJIeT4aToi Oymare ¢ OMOIIBIO IIUPKYJIS M TUHEHKH

3.5

Haxonuts JUIMHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHUEM C IIOMOIIBIO
JUHEHKH, CTPOUTH OTPE3KH 3aJaHHOW JUIMHBI, CTPOUTH OKPYKHOCTb
3aJaHHOTO paanyca

3.6

Hcnonp30BaTh CBOKWCTBA CTOPOH M YIJIOB IPSIMOYIOJIBHHUKA, KBaapaTa JUlsl
HX MOCTPOEHUS, BBIYMCICHHUS IIOIAN U IEPUMETPA

3.7

Bbraucnare mepuMeTp W IJIOMIAbh KBaJpara, MpsMOYroJibHUKa, (Guryp,
COCTAaBJICHHBIX U3 MPAMOYTOJIbHUKOB, B TOM YHUCJIC (1)I/Il"yp, I/I306pa)K€HHBIX
Ha KJeTyaToil Oymare

3.8

ITonp30BaThCSI OCHOBHBIMH MCTPUYCCKUMH CAUHNITaAMU U3MCPCHUA NJINHBI,
IIomaan,; BeIpaXKaTb OJJHN CAWMHUILIBI BEJIMYUHBI UE€PE3 APYTIrUc

3.9

PacriozHaBate mapajutenenunes, KyO, HCIHOIB30BaTh TEPMHHOJIOTHIO:
BEepIIMHA, pedpo, TpaHb, U3MEPEHMs;  HAXOAUTb  H3MEPEHHS
napajuienenumnena, kyoa

3.10

Boruncnsate 06beM KyOa, mapajuiesenunena 1o 3aJaHHbIM HU3MEpEeHHsIM,
M0JIb30BaThCsl AMHUIIAMH U3MEpPEHUs 00bemMa

3.11

Pemate HectoxHEIC 3aaa4u Ha M3MCPCHUC TCOMCTPHYCCKHUX BCIIMYHH B
IMPAKTUYCCKUX CUTYyalUsaX

[TpoBepsieMbIe 251eMEHTHI coiep kaHust (5 Kiace)

Kon

[IpoBepsieMblii 37IEMEHT COJIEPKAHUS

HarypanbHble uncna u Hyiab

1.1

Harypansnoe uwmcno. Psan HarypaneHbix umcen. Yucno 0. HM3obOpaxenue
HaTypaJIbHBIX YHCENl TOUKaMU Ha KOOPAMHATHOM (YMCIOBOM) MPIMOM

1.2

ITo3unmonHas cucreMa cuucieHus. Pumckas HyMcEpanus. HGCHTH“IHEUI CHUCTEMA
CUMCIICHUA

1.3

CpaBHeHI/Ie HAaTypaJbHBIX YHUCCII, CPABHCHHUC HATYPAJIIbHBIX YHCCII C HYJICM.
OprrJ'IeHI/Ie HaTypaJIbHbIX YUCCII

1.4

CJ'IO)KGHI/IG, BBIYUTAHUC, YMHOXCHUC U NCJICHUC HATYPAJIbHBIX YHUCCIIL. CsoiicTBO
HYJIsT TIpU  CJIOKCHUMH, CBOMCTBA HylIss W CIUHHUIBI IIPpU YMHOKCHHUU.
HepeMeCTI/ITCHLHOC M COYeTaTEeIbHOE CBOMCTBA (SaKOHLI) CJIOXKCHHUA H
YMHOKCHUS, PACTIPCACIIUTCIIEHOC CBOICTBO (SaKOH) YMHOXKCHHUA

1.5

Hcnonbs3oBanue OykB aisi 0003Hau€HHs] HEM3BECTHOTO KOMIIOHEHTA W 3alllCH
CBOMCTB apu(pMeTHUYECKUX JIeHCTBUI

1.6

Jlenutenu U KpaTHbIE YUCIIA, PA3JI0KEHHE HAa MHOXKUTENU. [IpocThie u cocTaBHbIE
yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocratkom

1.7

Crerens ¢ HaTypaJbHbIM IIOKAa3aTCIICM. 3amnmch 4ncna B BHUJC CYMMBI pa3pssAHbIX




cliaraCMbIxX

Hucnosoe BbIpakeHUE. BbIUKCIIEHNE 3HAYEHUN YHUCIIOBBIX BBIPAKECHUM, NTOPSIOK
BBINIOJIHEHUS eUCTBUM. VICIIOnp30BaHNe NIPU BBIUMCICHUSAX IIEPEMECTUTEIILHOTO

1.8 .
U COYETAaTEJIbHOTO  CBOMCTB  (3aKOHOB)  CJOKEHUSI U YMHOXEHMS,
pacrpeaenuTeIbHOTO CBOMCTBA YMHOKEHUS
2 Hpobu
[IpencraBienne o npobOU Kak criocoOe 3amucu 9acTy BeMIHHbI. OOBIKHOBEHHBIC
21 npo6u. [IpaBunbHbBIE 1 HeMpaBMIIbHBIE qpoou. CMerranHas ApoOk, IpeACcTaBICHNE
' CMEIIaHHOM JpoOU B BUJIE HEMIPABHIIBHOM APOOU U BBIJIETICHUE 1I€JION YacTH YUCIIa
W3 HenmpaBWIbHOU poOu. M300pakeHue npoleit ToukaMu Ha YHCIIOBOM TIPSIMOiA
29 OcHoBHoe cBocTBO 1pobu. Cokpamienue npo6eil. [IpuBenenue npodu kK HOBOMY
' 3HaMmeHarento. CpaBHeHHE Jpooeit
23 CrnoxeHue W BBIYMTAaHUE ApoOeH. YMHOXEHWE W JelieHHue ApoOeil, B3auMHO-
) oOpatHbie npobu. HaxoxaeHne 4acTu 1eI0T0 U IENIO0T0 M0 €ro YacTh
Hecstuunas 3amuck apoOeit. [IpencrtaBieHue ACCATHYHOW IpoOW B BHIE
2.4 00bIKHOBEHHOU. M300pakeHHe NMecATUYHBIX ApOoOed TOYKaMH Ha YHCIOBOMN
npsimoil. CpaBHEHHUE IECATUUHBIX Jpo0Oeit
o5 Apudmernueckue ASUCTBUS ¢ NECITUUHBIMU Ipo0siMu. OKpyrieHHe TeCITHUYHbIX
) npooei
3 Pemrenue TeKCTOBBIX 3a1a4
3.1 Pemrenne TeKCTOBBIX 33724 apu(PMETHIESCKUM CITOCOOOM
39 Pemenune normyeckux 3amau. Pemenme 3amau mepebOpoM BceX BO3MOKHBIX
' BapuaHTOB. Vcnonp30BaHue Npy PEeLICHUH 33124 TaOJIUIl U CXEM
Pemenue 3a1a4, coaepkamnux 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMUHUHBL: CKOPOCTbD,
33 BpeMsi, paCCTOSIHUE, LIEHY, KOJIMYECTBO, CTOMMOCTh. EJMHUIIBI H3MEPEHHs: MacChl,
' o0beMa, IIeHbI, PAcCTOSHUS, BpeMEHH, CKOpocTH. CBS3b MEXAY €IUHULAMU
M3MEpEeHUs KaX 0! BEIUYUHBI
3.4 Pemrenne oCHOBHBIX 3a/1a4 Ha ApoOH
3.5 [IpencraBneHue JaHHBIX B BUJIE TAOJIUII, CTOJIOYATHIX TUAarpaMM
4 Harnsannas reomerpus
Harnsgueie npeacraBneHus o Gurypax Ha MIOCKOCTU: TOUKA, MpsIMasi, OTPE3OK,
4.1 J1yd, YroJI, IJOMaHasi, MHOTOYT OJIbHUK, OKPYKHOCTB, Kpyr. Yrou. IIpsamoii, ocTpelii,
TYIIOU U pa3BEPHYTBIN YIJIbI
492 JlnvHa oTpe3ka, METpUYEeCKHe E€AMHUIBI AMUHBL JlInHA JOMaHOH, mepuMmeTp
' MHOTOYTOJIbHUKA. MI3MepeHne n NoCcTpoeHue yrioB ¢ HOMOUIbI0 TPAHCIIOPTHUPA
43 Harnsagaeie mnpeacraBieHuss o (Qurypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK,
' MPSIMOYTOJIBHUK, KBAJPaT, TPEYrOJIbHUK; O paBEHCTBE (QUTYD
4.4 N3o0paxkenune ¢uryp, B TOM uwnciae Ha kierdyatoi Oymare. [loctpoenme




KOH(Urypanuii U3 4actei npsiMoi, OKPY’KHOCTH Ha HEJIMHOBAHHOM M KJIETYATON
Oymare. Mcnosp30BaHne CBOWCTB CTOPOH U YIJIOB MPSIMOYTOJIbHHKA, KBaJpaTa

4.5

[Inomane  MOpAMOYroJbHHUKA H  MHOTOYTOJIbHHUKOB,  COCTaBJICHHBIX U3
MPSIMOYTOJIBHUKOB, B TOM 4Hclie (Uryp, n300paKeHHBIX Ha KJIeT4aToil Oymare.
EnuHumer n3amepeHus mionanm

4.6

Harnsaneie mpeacTaBieHuss O MPOCTPAHCTBEHHBIX (DUTYpax: MPSIMOYTOJIbHBIHN
napajuienenunesn, — Kyo,  MHororpaHHuku. — M3o0paxeHue  mpocTenmmx
MHOTOTrpaHHUKOB. Pa3BepTku kyba u mnapanenenunena. Co3naHue Mojenen
MHOTOTPaHHUKOB (K3 OyMaru, MpoBOJIOKH, IJTACTUIIMHA U IPYTUX MaTepUaioB)

4.7

O6beM mpsMOYroJIbHOTO Napajuienenunena, kyoa. Enunumel namepenus oobema

[IpoBepsiemble TpeOOBaHUs K pe3yIbTaTaM OCBOCHHSI OCHOBHOM
00pazoBaTesIbHON MporpamMMel (6 Kiacc)

Kon

[IpoBepsieMble IpeIMETHBIE PE3YIbTAThl OCBOCHHUSI OCHOBHOU

MIPOBEPSIEMOTO 00pa3zoBaTeNbHON MTPOrpaMMbl OCHOBHOTO 001I1ero 00pa3oBaHus

pe3ynbTaTta

1

Yucna v BEIYUCIIEHUAS

11

3HaTh U NOHUMAThH TEPMHUHBI, CBA3AHHLIC C pa3JIMYHbIMU BUJAMU YUCEIT U
croco0aMu UX 3aMKCH, TEPEXOAUTH (€CIIU 3TO BO3MOXKHO ) OT OJTHOU (DOPMBI
3allMCH YHCIIA K JPYron

1.2

CpaBHI/IBaTB H ynopsaao4dyuBaThb LECJIBIC 4YHCIIA, OOBIKHOBEHHEIE U
JACCATUYHBIC I[pO6I/I, CpaBHHBATH YK CJia OJHOTO U pa3HbIX 3HAKOB

1.3

BBIHOJ'IHS[TI), couc€Tasd YCTHBIC U INMCBbMCHHBIC IIPHUEMEIL, apI/I(bMCTI/I‘IeCKI/IC
,Z[eﬁCTBI/ISI C HaTypaJbHBIMHM MW HLCJIbIMH 4YHCJIaMH, OOBIKHOBEHHBIMH H
JACCATUYHBIMHA I[pO65IMI/I, IMMOJIOKUTCIBHBIMHA 1 OTPULATCIIBHBIMUA YK CJIaMU

1.4

BbruncnsaTe 3Hau€HUS YHCIOBBIX BBIPAXKEHHH, BBIMOIHATH MPUKUAKY U
OIICHKY pe3yJIbTaTa BBIYMCIIEHUH, BBIIOJHITH MPEOOPAa30BaHUS YUCIOBBIX
BBIPQKEHUI HA OCHOBE CBOMCTB apu(PMETHUCCKUX JCHCTBUM

1.5

OKI)YFJ'IHTL OCJabIC 4YnCila U ACCATHYHBIC I[pO6I/I, HaxoauTb HpI/I6J'II/I)KeHI/I${
YHUCCII

1.6

COOTHOCHTE TOYKY Ha KOOpI[PIH&THOﬁ HpHMOﬁ C COOTBCTCTBYIHOLIUM eu
YuCJIOM H I/1306pa)KaTB qyucCjla TOYKaMH Ha KOOp,Z[I/IHaTHOI‘/‘I HpHMOﬁ,
HaxoJuTb MOAYJIb YHUCJIa

1.7

COOTHOCHUTB TOUKY B IPSMOYTOJIbHOM CUCTEME KOOPJIMHAT C KOOPAUHATAMU
3TOU TOUKH

1.8

OprrJ'IHTL OCJIbIC YKUCiia U ACCATUYHBIC I[pO6I/I, HaXO0JWUTb HpI/I6J'II/I)KeHI/IH
YHUCCJI

YucaoBeie U 6yI(BCHHBIC BBIPAKCHUA

2.1

IlonuMats u y1'IOTp66J'I$ITL TCPMUHBI, CBA3aHHBIC C 3aIIUCBIO CTCIICHU YK CJIA,
HaxOJuThb KBaApaT U Ky6 4qucCiia, BBIYMCIATH 3HAUCHHUA YHMCIOBBIX




BBIpAXKEHUH, COJIEPXKAILUX CTEICHU

Ilonp30BaThCs Ipu3HakaMu JACJIUMOCTH, PpacCKJIaAbIBaATb HATYypPaJIbHBIC

2.2
YHUClia Ha MPOCThIE MHOXKUTEIU
2.3 [Tonp30oBaThes MacmTaboM, COCTABIISATE MPOTIOPLUH U OTHOLICHHUS
Hcnonp3oBate  OykBBI  UIs  OOO3HAYEHWS  YWCEN MPU  3AIUCH
24 MaTEeMaTHYeCKUX BBIPAKEHUH, COCTaBISATh OYKBEHHBIC BBIPAKCHUS W
(hopMyITbl, HAXOIUTH 3HAYCHUS OYKBECHHBIX BBIPAKCHUIN
2.5 HaxonuTe HEM3BECTHBI KOMIIOHEHT PABEHCTBA
3 Pemienne TeKCTOBBIX 3a1a4
3.1 Pemrate MHOTOIIIArOBBIE TEKCTOBBIC 33/1a4U apUPMETHIECKUM CIIOCOOOM
Pemate 3amaun, cCBsi3aHHBIE C OTHOIIEHHEM, MPOMOPIMOHATBHOCTHIO
3.2 BEJIMYWH, TPOILIEHTaMH, pElIaTh TPH OCHOBHBIC 33/Jauyd Ha ApoOH U
TIPOIICHTHI
Pemate 3amaum, comepkamivie 3aBUCUMOCTH, CBSI3BIBAIOIIUE BEIMYUHBI:
CKOpPOCTh, BpeMs, pacCTOSHHE, IIeHy, KOJUYECTBO, CTOMMOCTb,
3.3 MIPOU3BOIUTENBHOCTD, BpeMsi, 00beM paboThl, HCTIONb3Ys apUPMeTUIECKUE
NEUCTBUS, OLIEHKY, NPHUKUAKY; TMOJb30BaThCS E€AMHHULIIAMU H3MEPEHUS
COOTBETCTBYIOIIUX BEIMYHH
3.4 CocraBnaTh OyKBEHHBIC BRIPAKECHHS 110 YCIOBHIO 33791
N3Bnekaty mHpOpMaIMio, MPEACTaBICHHYIO B TaOIWIaX, Ha JIMHEWHOM,
3.5 cToyi0¥aTO WM KPYrOBOM  JWarpammax, HHTEPIPETHPOBATH
MIpe/ICTaBJICHHbIC JaHHbIE, HCII0JIb30BATh JaHHbIE MPU PEIICHUH 33124
36 [IpencransaTs HHGOPMALIHIO C TOMOIIBIO TAOIHIL, JMHEHHON U CTOI0YaTOM
) JarpaMmm
4 Harnsannas reomerpus
[IpuBoauTE MpUMeEpbl OOBEKTOB OKPYXKAIOIIET0 MHUPA, UMEIOMUX (opMy
4.1 W3YYEHHBIX T€OMETPHUYECKUX IUIOCKUX W MPOCTPAHCTBEHHBIX (GUTYD,
MIPUMEPBI PaBHBIX U CHMMETPHYHBIX (QUTYD
N300paxkaTh ¢ MOMOIIBIO IUPKYNS, JHHEWKH, TPAaHCHOPTUpA Ha
4.2 HEJIMHOBAHHOM M KJeT4yaTol Oymare U3y4eHHbIE II0CKHE T€OMETPUUYECKUE
¢burypsl 1 KOHQUrypaLuu, CHMMETPUYHbIE (PUTYPBI
[Tonb3oBaThcsi TEOMETPUUECKUMH  TOHSTUSMU:  PABEHCTBO  (UTYD,
4.3 CUMMETPUS; UCTIOJIH30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEH: 0Ch
CUMMETPUH, IIEHTP CHMMETPUU
Haxonuth BeMMUYWHBI YIIOB W3MEPEHHEM C IOMOIIBIO TPAHCIOPTHPA,
44 CTPOUTH YIJIbI 33JaHHOW BENWYMHBI, MOJB30BATHCS MPHU PELICHUH 3a7ad

IPaZyCHOM MEpOM YIJIOB, PaclO3HaBaTh HAa YEpTEkax OCTPBIU, MPSMOM,
Pa3BEPHYTBIN U TYIION YIJIbI




4.5

Boluncnate [UIMHY JIOMaHOM, NEPUMETP MHOIOYTOJIBHUKA, I10JIb30BATHCS
€AVHULAMU H3MEPEHMS JUIMHBI, BBIPAXKaTb OJHU CIMHUIBI HU3MEPEHUS
JUIMHBI Yepe3 Apyrue

4.6

Haxonnuth, HMCHONB3ys 4YepTEKHBIE HWHCTPYMEHTBHI, PACCTOSHHUSA: MEXIY
JBYMS TOYKaMH, OT TOYKH 10 NPSMOM, JJIMHY ITyTH HAa KBaJPATHON CETKE

4.7

Borurcnate 1uomans (QUryp, COCTaBICHHBIX W3 MPSIMOYIOJbHUKOB,
WCIONBb30BaTh pa3OMEHHe Ha TPSMOYTOJBHUKH, Ha paBHbIC (UTYPHI,
JOCTpanBaHueE JI0 IPSIMOYIOJIbHHKA, [T0JIb30BATHCS OCHOBHBIMHU €IMHUIIAMHU
U3MEPEHUs IUIOIIAAN, BBIPAXKATh OJHU €IWHHIBI MU3MEPEHUs IUIOLIAAN
4yepes Ipyrue

4.8

PacniozHaBaTh Ha MOJENAX U U300paXKEHUSIX MUPAMHUIY, KOHYC, HUIMHID,
HCIO0JIb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, pPeOpo, TIpaHb, OCHOBAHUE,
pa3BepTKa

4.9

N3obpaxaTs Ha KIeTYaTON OyMare mpsMOYTOJIbHBIN TTapalIeIeTUIe]T

4.10

Bbruncnare 00beM  NpSAMOYroJIbLHOIO  Hapajenenunena,  Kyoa,
M0JIb30BaThCsl OCHOBHBIMU €IMHUIIAMH U3MEPEHUs 00beMa

4.11

Pemrate HecI0KHEIC 3aaa4i Ha HAXO0XACHHUEC I'COMECTPHUYCCKUX BCIIMYUH B
MPAKTUYCCKUX CUTYyallusaX

[TpoBepsieMbie d51eMEHTHI coiep kaHus (6 Kirace)

Kon

[IpoBepsieMblii 37IEMEHT COJEPKAHUS

Harypainbnble uncna

1.1

ApI/I(bMeTI/ILIeCKI/Ie HeﬁCTBHH C MHOI'O3HAYHBIMHU HATYpAJIbHBIMH YHCJIAMHU.
YwucioBelie BBIPpAXCHUA, MOpAI0K HCﬁCTBHﬁ, HCIIOJIB30BaHHUC CKOOOK.
Hcnons3oBanne IIpHU BBIYHUCICHUAX IECPEMECTUTCIIBHOIO MW COYETATCIbHOI'O
CBOMCTB CJIOKECHUS U YMHOXCHUSA, paClipC€aAcIuTEIILHOIO CBOMiCTBa YMHOXCHUA

1.2

OprrJ'IeHI/Ie HaTypaJbHbIX YUCCII

1.3

HCHI/ITGHI/I U KpaTHBIC YHCIIa, HanOOIBIINHI 06I_HI/II71 ACIIUTCIIb W HAMMCHBIICC
06mee KpaTHOC. HeJ'II/IMOCTB CYMMEBI U ITPOU3BCACHU

1.4

HGHGHI/IG C OCTaTKOM

Hpobu

2.1

OObIKHOBEHHast J1po0b, OCHOBHOE CBOMCTBO JpoOHW, COKpalleHue IpoOeit.
CpaBHeHHE U yIopsi0uMBaHue 1pooeit

2.2

Pemienue 3aga4 Ha HAX0XKAEHHUE YaCTH OT 1I€JIOT0 U IIEJI0I0 MO €ro YacTH. Z[pO6HOC
YHUCJIO KaK pe3yJibTaT ACIICHUSA

2.3

Hpe,[[CTaBJ'IeHI/IC JIECATUYHOMI ,Z[pO6I/I B BUJC OOBIKHOBEHHOM I[pO6I/I N BO3MOXHOCTb
NpEACTaBJICHUA O0OBIKHOBEHHOI IIp06I/I B BHJIE IECATUIHOMN




JlecaTuuHbIe IpOOH M METPHUECKas cucTeMa Mep. ApudMeTHIecKue AeHCTBUS U

24
YHCIIOBBIE BBIPAKEHUS C OOBIKHOBEHHBIMU M IECATUYHBIMH APOOSIMHU
25 OtHomenue. JleneHne B JaHHOM OTHOWIEHMH. MacmTtad, MpPOMOPIHS.
' [IpuMeHeHne nponopunii IpU PELICHNN 3a1a4
[lonsitne mpoueHTa. Beruncienue mponeHTa oT BEIMYUHBI M BEIMYMHBI TI0 €€
2.6 MpOIeHTYy. BeIpakeHne MpoIeHTOB JECATHYHBIMU ApoOsmu. Pernenue 3agay Ha
MPOIEHTHI. BbIpakeHne OTHOIICHHUS BEIMYHMH B TPOIIEHTaX
3 [TonoxurenpHble U OTPULIATENBHBIEC YHCIIA
[TonoxurenpHple W oTpuUnaTenbHble uucina. lLlemple uymcna. Mopaynes uwncna,
3.1 reoMeTpuueckas MHTepHperanuss Monayias uucia. M3o0paxeHue uucen Ha
KOOpJIMHATHOU npsiMoii. UncnioBele mpoMexyTku. CpaBHEHHUE YnCe
3.2 ApupmeTrueckue IeHCTBHS € TIOJI0KHUTEIBHBIMA M OTPUIIATEITLHBIME YHCIIAMH
[IpsimoyronpHasi cucTeMa KOOPAMHAT Ha IDIOCKOCTH. KoopmuHAaThl TOUYKM Ha
3.3 TUTOCKOCTH, abcuucca u opauHara. [loctpoenue Touek u GUryp Ha KOOpANHATHOH
MJI0CKOCTH
4 BykBeHHBIE BBIpOKEHUS
[IpuMenenne OyKB IS 3aITUCH MATEMATHUYCCKUX BBIPAKECHUU W TPEIJIOKCHUMN.
4.1 CpoiicTBa apupMETHUYCCKUX NeHCTBHI. ByKBEHHBIE BBIPAKECHUS W YHCIIOBBHIE
MOJICTaHOBKU. byKBEHHBIE paBEHCTBA, HAXOXKJACHUE HEU3BECTHOTO KOMIIOHEHTA
492 Dopmysbl, GopMyIIbl IEPUMETPA U TUIOIIAIU IPSIMOYTOJIbHHIKA, KBaJlpaTa, 00beMa
' napajuiesienumnea u Kyoa
5 Pemenne TekcTOBBIX 3a7a4
5.1 Pemrenne TeKCTOBBIX 33724 apu(PMETHIECKUM CITOCOOOM
5 Pemenune normyeckux 3amau. Pemenue 3amau mepebOpoM BceX BO3MOKHBIX
' BapHaHTOB
Pemenue 3aga4, copepkaiux 3aBUCUMOCTH, CBS3BIBAIOIIUX BEJIMYUHBL: CKOPOCTb,
53 BpeMsi, pacCTOSIHUE, IIeHA, KOJIMYECTBO, CTOUMOCTD, MPOU3BOAUTEIHLHOCTD, BPEMS,
' 00beM paboThl. EquHUIBI M13MEpEeHUs: MacChl, CTOMMOCTH, PACCTOSIHUS, BPEMEHH,
ckopocTH. CBsI3b MEXKIY €IMHUIIAMU U3MEPEHHSI KaXKI0M BETMYHHbI
54 Pemenune 3amay, cBsI3aHHBIX C OTHOIICHHEM, IMPOMOPIMOHATBLHOCTHIO BEITUYHH,
' MIPOLIEHTAMU; pellIeHuEe OCHOBHBIX 3a]au Ha IpoOU U MPOLEHTHI
55 OneHka ¥ TpuUKUAKA, OKpyrieHue pesynbrata. CocraBieHue OyKBEHHBIX
' BBIpaXKEHUH 10 YCIOBUIO 331a4H.
56 IIpencraBneHne MaHHBIX C MOMOIIbIO Tabmun u auarpamm. CronGuaTbie
' auarpaMMel. YTeHHe KpyroBBIX JUarpaMm
6 Harnsinas reomerpus
6.1 Touka, mpsmas, OTpe30K, Jy4, yroJ, JIOMaHas, MHOTIOYTrOJbHHUK,

YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPyT




6.2 B3anMHoe pacnosnoxeHue JBYX MPsIMBIX Ha IUIOCKOCTH, HapalljiebHbIE MPsMBbIE,
NePIIEeHUKYIISPHBIE TIPSIMbIE
6.3 W3mepenne paccTOsIHUN: M@Ky OBYMsI TOYKaMH, OT TOYKM 10 MPSMOH, JAJTUHA
' MapuipyTa Ha KBaJpaTHOM CETKe
6.4 W3mepenue 1 ocTpoeHHe yriloB ¢ MOMOLIbIO TPAHCIOPTUPA
65 Bunbl TpeyroJIbHHKOB: OCTPOYIOJIBHBIM, IIPSIMOYIOJIBHBIM, TYHOYIOJIbHBIMN,
' paBHOOEIPEHHBI, PaBHOCTOPOHHHIHA
6.6 YeteipexyronbHUK. [IpsIMOYroIpHHK, KBapaT: MCIOJIH30BAaHUE CBOHCTB CTOPOH,
YIJIOB, TUaroHaJIen
N300paxkenne reomerpuueckux (uUryp Ha HEJIMHOBaHHOM Oymare ¢
6.7 WCTIOJIb30BAHNEM IIUPKYJISL, THHEHKH, YTOJIbHUKA, TpaHcropTupa. [loctpoenus Ha
KJIeT4aTo Oymare
6.8 [lepumeTp MHOTOYTOJTHHUKA
6.9 [onsiTne mnomamu QUTYpHl, €IWHUIEI W3MepeHus riomanu. [IpubmmkeHHoe
' M3MepeHue momaay Guryp, B TOM 4uciie Ha KBaJpaTHOM ceTke
6.10 |IIpubmmkeHHOE N3MEPEHUE [UTHHBI OKPYKHOCTH, TUIOMIAIN Kpyra
6.11 CummeTpus: LieHTpalbHas, oceBas U 3epKanbHas. [locTpoeHne cCMMMETpUYHBIX
' duryp
Harnsanele npezacraBieHuss O NMPOCTPAHCTBEHHBIX (QUrypax: Hapajielenune],
Ky0, mpu3Mma, nupaMuaa, KOHYC, IWIMHAP, map u cdepa. M3oOpaxenue
6.12 | mpocTtpaHcTBeHHBIX (GuUryp. [IprMepsl pa3BepTOK MHOTOTPAHHUKOB, UJIUHApPA U
koHyca. Co3ganue Mojenel NpocTpaHCTBEHHbIX (Guryp (13 Oymaru, npoBOJIOKH,
IUTACTWIIMHA U JPYTUX MaTepHuajoB)
6.13 [lonsitue oOwvema, eauHULBl u3MepeHHs oO0bema. OOBbEM NPSAMOYTOJIBHOTO
' napajuienenumesna, Kyoa
[IpoBepsieMble TpeOOBaHUS K pe3ybTaTaM OCBOCHUS OCHOBHOM
00pazoBaTesIbHON MporpamMMsl (7 Ki1acc)
Kon [IpoBepsieMble TpeAMETHBIE PE3YJILTAThl OCBOCHUSI OCHOBHOM
IIPOBEPSIEMOTO o0pa3oBaTesIbHONW MPOrpaMMbl OCHOBHOI'O OOIIIEro 00pa3oBaHMsI
pe3yibTara
Uucna v BEIYMCICHUS
11 BbInonHATh, coyerass yCTHbIE M NMHUCBMEHHBIE MPUEMBI, apu(pMETHYECKHE
' JeUCTBUS C pallMOHATIBLHBIMH YHCIaMU
HaxonuTh 3HaueHUs] YMCIOBBIX BBIPAKEHHUH, MPUMEHATh Pa3HOOOpa3HbIE
1.2 crnocoObl W TPUEMBl BBIUMCIEHHUS 3HAUYEHUH JPOOHBIX BBIPAKEHUIA,
coJiepKalux OObIKHOBEHHBIE U AECATUYHBIE JPOOH
1.3 IlepexoauTe OT 0HOM (HOPMBI 3aNKUCH YHCEN K ApYroi (mpeoOpa3oBbIBATh




JECATUYHYIO Ip0oOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIECATUIHYIO TPOOb)

14 CpaBHUBATh U YHIOPSAIO0UYMBATh PALIMOHAIIBHBIE YUCIIA
1.5 Oxpyrnarh yucia
BBIMONHATP TPUKHUIOKY W OLEHKY pe3ylbTaTa BBIYMCICHHUH, OICHKY
1.6 3HAQYECHUM YMCIIOBBIX BBIPAKCHUW. BBINOIHATE IEHCTBUS CO CTENEHSAMM C
HaTypaJIbHbIMU NOKa3aTeJIIMU
17 [IpumeHsT TpU3HAKKM — JEJIMMOCTH, Ppa3JIO)KEHHE HAa  MHOXKUTEIH
' HaTypaJIbHBIX YUCEN
PemaTh nmpakTHKO-OPHUEHTUPOBAHHBIE 3a/1a4M, CBS3aHHBIE C OTHOLIEHUEM
18 BEJIMYHH, MPONOPLUOHATIBEHOCTHIO BEJIMYUH, MPOLIEHTaMH,
' HMHTEPIPETUPOBATh PE3YJbTAaThl PEIICHUS 33Jad C Y4eTOM OTpaHUYEHUM,
CBSI3aHHBIX CO CBOMCTBAMM PacCMaTPUBAEMBIX OOBEKTOB
2 Anrebpandeckue BbIpaKeHHs
21 Hcnonb3oBath anredpandeckyro TEPMUHOJIOTHIO U CHMBOJIMKY, IPUMEHSATh
ee B Ipoliecce OCBOGHUs yueOHOIro Marepuana
29 Haxonuth 3HaueHUs OYKBEHHBIX BBIPRKEHHM MpPU 3aaHHBIX 3HAUEHUSIX
' TePEMEHHBIX
23 BoimonuaTe  mpeoOpa3oBaHMsI  IEJIOTO  BBIPAKEHUS B MHOTOYIECH
' MIPUBEACHUEM IMOI0OHBIX CIaraeMbIX, paCKphITHEM CKOOOK
24 BbInonHATE YMHOKEHHE OJHOWIEHa Ha MHOTOWIEH W MHOTOWIEHa Ha
' MHOTOYJICH, MPUMEHATH (POPMYIIbI KBaJIpaTa CyMMbI U KBaJlpaTa pa3HOCTU
OcymiecTBIATh pa3ioKeHWEe MHOTOYJICHOB Ha MHOMKUTEIH C IMOMOIUIBIO
2.5 BBIHECEHHSI 32 CKOOKHM OOIIEro MHOXHTENS, T'PYNIUPOBKU CllaraeMbIX,
MpUMeHEeHUsI (POPMYIT COKPAILIEHHOTO YMHOKEHUS
26 [TpumensaTh MpeoOpazoBaHUS MHOTOUJICHOB [Tl PELICHUS Pa3InYHbIX 33724
' 13 MaTeMaTUKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON IPAKTUKU
27 Hcnonb3oBaTh CBOWCTBA CTENEHEH C HaTypallbHBIMU IMOKA3aTeIsIMHU IS
' npeoOpa3oBaHUs BRIPAKESHUN
3 YpaBHEHHS 1 HEPABEHCTBA
Pemare nuHelHbIE ypaBHEHUS ¢ OJHON MEPEMEHHOM, MpUMEHss MpaBuiia
3.1 nepexoaa OT MCXOJHOIO YpaBHEHHUS K paBHOCWIBHOMY emy. IIpoBepsTs,
SIBJISITCS JIM YMCIIO0 KOPHEM YpaBHEHHUS
39 [TpumensTh rpaduyeckue MeTo/bl IPU PEIIeHUH JTUHEHHBIX YPaBHEHUH U
' UX CUCTEM
33 [lonOGupath mpuMepsl Hap YHCEN, SBJISIOUIUXCS PELICHHEM JHUHEWHOTO
' yYpaBHEHHUS C IByMs [T€pEMEHHBIMU
3.4 CtpouTh B KOOpAMHATHON IJIOCKOCTH TI'pauK JMHEHHOTO ypaBHEHHUS C




IBYMsl TIEPEMEHHBIMH; TMOJB3YiACh TpadUKOM, HPUBOAUTH TNPUMEPHI
peuieHus ypaBHEHUS

Pemrats cucrembl AByX JIMHEWHBIX YPaBHEHUM C ABYMs IIEPEMEHHBIMU, B

3.5
TOM YHCJIe TpadUIecKu
CocTaBisTh W peliath JIMHEHHOEC ypaBHEHHE WM CHCTEMY JIMHEWHBIX
3.6 YpaBHEHHUU TIO YCIIOBHUIO 33/1a4M, MHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 TOJYYCHHBIA Pe3ylIbTaT
4 Koopaunats! u rpadpuku. OyHKunu
N300paxkaTh Ha KOOPIMHATHOM MpPSAMOM TOYKH, COOTBETCTBYIOIIKE
4.1 3aJJaHHBIM ~KOOpJWHATAM, JIy49d, OTPE3KH, WHTEPBaJbl, 3aIUCHIBAThH
YHCIIOBBIE MPOMEXKYTKH Ha alTeOpanveckoM sI3bIKe
4.2 OtmedaTs B KOOPIUHATHOH IIOCKOCTH TOYKH TI0 33IaHHBIM KOOPIMHATAM
4.3 Crpouts rpaduxu nuHeiHbIX QyHKIUNA. CTpOoUTh rpaduk GyHKINH y = [X|
OnuceiBaTh € MOMOIIBI0 (YHKIIMA W3BECTHBIC 3aBUCHUMOCTH MEXKITY
4.4 BEJINYMHAMH: CKOPOCTb, BpEMS, PACCTOSHHE, LEHY, KOJIMYECTBO,
CTOMMOCTb, IPOU3BOIUTEIBHOCTD, BpeMsi, 00beM paboThI
4.5 Haxonuth 3HaueHue GyHKIIUHU TT0 3HAYEHHUIO €€ apryMeHTa
[Tonnmats rpaduuecknii crmocod mpencTaBieHUs U aHaau3a HH(OpMaIHH,
4.6 W3BJIEKaTh M HHTEPIPETUPOBATh WHOOPMAIUI0O U3 TPaPUKOB peabHBIX
MPOIIECCOB U 3aBUCUMOCTEM
5 BeposTHOCTB U cTaTUCTHKA
Uurare uHPOpPMAIUIO, MPEACTaBICHHYIO B TabmuIaxX, Ha JAMarpaMMax,
51 MPEACTABIATH JaHHBIC B BUJIE TAOJIUII, CTPOUTH AUArpaMMBbI (CTOJIOMKOBBIE
(cTosO4aTpIe) M KPYroBbIC) IO MACCHBaM 3HAYCHUI
5 OnuceiBaTh W UHTEPIPETUPOBATH pEAIbHBIE YHUCIIOBBIE JIaHHBIE,
' Mpe/icTaBJICHHbIE B Ta0IMIIaX, HA TUarpammax, rpapukax
Hcnonb3oBath Ui OMHMCAaHUS JAHHBIX CTATUCTUYECKHE XapaKTePUCTHUKHU:
5.3 cpenHee apupMeTruyeckoe, MeIMaHa, HauWOOJbIIee U HauMEHbIlee
3HAuYEHUSs, pa3Max
Nwmets mpencraBiieHue o cily4ailHOW W3MEHYMBOCTH Ha MpHMeEpax IIeH,
5.4 (¢u3MYecKUX  BENMYUH,  AHTPONOMETPHUYECKUX  JAHHBIX,  HUMETh
MIPE/ICTaBICHUE O CTATUCTUYECKON YCTOMYHNBOCTH
6 I'eomeTpus
PacrioznaBath u3y4eHHBIE TE€OMETpUUYECKHE (UTYpBI, OMPENEeNiITh HUX
B3aMMHO€ pacHoJOKeHHe, u300pakarh TeoMeTpuueckue (Qurypsi,
6.1 BBITIONTHATH YEPTEKHU IO YCIOBUIO 33a1auu. MI3MepsaTh TMHEIHbIC U YTTIOBBIC

BeIMUYUHBI. Pemate 3agaun Ha BBIUYMCIEHUE JJIMH OTPE3KOB M BEIWYHMH
yTJIOB




6.2

Henatb rpyOyi0 OILEHKY JIMHEHHBIX W YIJIOBBIX BEJIHYMH IMPEIMETOB B
peanbHON KHU3HH, Pa3MEpPOB MPHUPOIHBIX OOBEKTOB. PaznmuaTrh pa3zmepsl
3TUX 0OBEKTOB 10 MOPSIKY BETHUNHBI

6.3

CTpOI/ITI) YCPTECIKU K TCOMCTPUICCKHUM 3a/la4aM

6.4

[Tonp30BaTbCsi INpU3HAKAMU PABEHCTBA TPEYrOJIBHUKOB, MCIIOIb30BaTh
MIPU3HAKU U CBOMCTBA pPAaBHOOEIPEHHBIX TPEYrOJIbHUKOB MPU PELIECHUU
3a1a4

6.5

HpOBOI[I/ITI) JIOTUYCCKUC PACCYKICHHUA C UCIIOJIB30BAHUCM I'€COMCTPHUICCKUX
TEOpeM

6.6

[Tonp30BaTbCsl MpU3HAKAMH PABEHCTBA NPSIMOYTOJIBHBIX TPEYTOJbHUKOB,
CBOWCTBOM MEJIHAHbI, IPOBEACHHOW K THUIOTEHY3€ NPSIMOYIOJIBHOIO
TPEYroJIbHUKA, B PEIIEHUH F'€OMETPUYECKUX 3a1a4

6.7

Onpenenarp NapajIeNbHOCTh MPSAMBIX C IOMOIIBIO YIJIOB, KOTOPBIE
oOpa3yer ¢ HUMH cekymas. OmnpenensiTb NapauIeIbHOCTh NPSMBIX C
MOMOIIBI0 PABEHCTBA PACCTOSIHUM OT TOYEK OJHOW MTPSAMOWM 1O TOYEK
JIPYrou mpsiMon

6.8

Pemrate 3agaun Ha kieTyaToit Oymare

6.9

[IpoBOIUTH BBIYMCIIEHUS M HAXOJUTh YUCIOBbIE U OYKBEHHbIE 3HAUEHUS
yIJI0B B TEOMETPUYECKMX 3aJayaX C HCIIOJIb30BAaHUEM CYMMBI YIJIOB
TPEYrOJIbHUKOB M MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX MpU
MepeceyeHny JBYX MapajuielbHBIX MpSAMBIX  cekymiei. Pemartsb
MPaKTUYECKHE 3a/1a4H Ha HaX0XJACHUE YIJIOB

6.10

Bnagerp moHSATHEM TreOMETPUUYECKOTO MECTa TOYEK. YMETh ONpEeNelATh
OMCCEeKTpUCY Yrila U CEpeIUHHBIM NEepHeHAUKYISIp K OTpPe3Ky Kak
reoMeTpHUECKUe MecTa TOUeK

6.11

DopMyIHpOBaTh ONPECICHUS OKPYKHOCTU U Kpyra, XOpAbl U JTuamMeTpa
OKPY)KHOCTH, IIOJIb30BaThCS HX CBOMCTBAMH. YMETh MPHUMEHSTHh 53TU
CBOJCTBa MPH PELICHUU 3324

6.12

Bnagete noHsATHEM ONMMCAHHON OKOJIO TPEYroJbHUKA OKPYKHOCTH, YMETh
HaxoJuTh e¢ LeHTp. [loap3oBaTbcs akTaMu O TOM, YTO OMCCEKTPHUCHI
VIJOB TPEYroJIbHUKA IEPECeKaroTcsl B OJHOM TOYKE, U O TOM, 4YTO
CepeIMHHbIE MTEPIEHANKYIISAPBI K CTOPOHAM TPEYTOJbHUKA MEPECEKAOTCS B
OJHOU TOYKE

6.13

Brnaners moHsaTHEM KacaTeIbHOM K OKPY’KHOCTH, IT10JIb30BATHCA TeopeMoﬁ )
NEpUCHAUKYIAPHOCTU KacaTelIbHON U paauyca, MpOBCACHHOTO K TOYKE
KaCaHusAa

6.14

ITonp30BaThCs HpOCTCfH.HPIMPI reoMETpUICCKUMHU HCPaBCHCTBAMHU,
IIOHMMATh UX HpaKTI/I‘-IeCKI/Iﬁ CMBICJI

6.15

[IpoBOAUTE OCHOBHBIE T€OMETPUUECKHE TTOCTPOCHUS C TIOMOIIBIO HUPKYIIS
U JIUHEUKHA




IIpoBepsieMble aeMeHTHI cofepxkanus (7 Kiacc)

Kon [IpoBepsieMbIl JIEMEHT COACpKAHUS

1 Yucna v BEIYKACICHUS
JlpoOu 0OBIKHOBEHHBIE U IECSITUYHBIE, IEPEX0] OT OJHOM (HOPMBI 3arTUCH APOOeit
11 K fpyroy. IloHsTHe panvoHaIbHOTO YKCIIA, 3aIMCh, CPABHEHUE, YIIOPAI0YMBAaHUE
palOHAIBHBIX YUCEI

12 ApudpmeTrnueckue NeMCTBUS C palMOHAIBHBIMU YHCIaMH. PemieHue 3amad w3
' peaJIbHOM NPAKTUKHU HA YacTH, Ha IpoOu

13 CreneHp C HaTypaJbHBIM TIOKa3aTelieM: OIpeleieHne, MpeodpazoBaHue
' BBIPAKEHUI Ha OCHOBE OMNPE/ENIEHUS, 3aIIUCh OOJIBIINX YUCEI

14 [IpouieHThI, 3anMCh NPOIEHTOB B BUAE JpoOH U poOu B BUAE MPOLEHTOB. Tpu
' OCHOBHBI€ 33/1a4M Ha MIPOLICHTHI, PEIICHHE 3a1a4 U3 pPeabHOM MPAKTUKU

15 [IpuMeHeHne NMpU3HAKOB JAEITMMOCTH, Pa3JIOKEHUE HA MHOKUTEIN HATYPAIbHBIX
' YUCETl

1.6 PeanbHble 3aBUCUMOCTH, B TOM UYHKCIIE MIpsiMasi U 0OpaTHasi MPONOPIMOHATBHOCTH
2 Anrebpandeckue BbIpaKeHHs

21 [lepemeHHbIC, YMCIOBOE 3HAYECHHE BBIPAKEHUS C TEepeMEeHHOU. JlomycTumeble
' 3HAYEHUSI TIEPEMEHHBIX

29 IIpencraBnenue 3aBUCUMOCTH MEXJAy BeIMYMHAMM B BUAE (OPMYIBL.
' Brruucnenus mo ¢popmynam

2.3 IIpeoOpa3oBaHne OyKBEHHBIX BbIPa)KEHUH, TOXKAECTBEHHO PAaBHbIE BBIPAKEHMSI

2.4 CBoliCTBa CTENEHU € HATYPAIbHBIM I10KA3aTelIEM

o5 Opnowiensl 1 MHorowieHsl. CreneHp MHoOrowieHa. CiokeHue, BBIYMTAHHE,
' YMHOKE€HUE MHOTOYJIEHOB

26 @opMysbl COKPaLIEHHOIO YMHOXEHMs: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
' dopmyna pa3HOCTH KBaApaToB. Pa3noxkeHre MHOTO4JIEHOB Ha MHOXKUTEIIN
3 VYpaBHeHus

31 VYpaBHeHHe, KOpEHb YpaBHEHHUs, MpaBWwia NpeoOpa3oBaHUs YypaBHEHUS,
' PaBHOCHJIBHOCTb ypaBHEHUI

3.2 JIuneliHOE ypaBHEHHE C OJHOW IEPEMEHHOM, YHCIO KOPHEH JIMHEHHOTO
' YPaBHEHUS, PELIECHUE JINHENHBIX YPABHEHUN

33 CocraBieHue ypaBHEHUH IO YCIOBHUIO 3aJaud. PelnieHne TEeKCTOBBIX 3alad C
' MIOMOIIIbIO YpaBHEHUH

3.4 JIuHeltHOe ypaBHEHUE C JBYMS MIEPEMEHHBIMU U €ro Tpaduk

35 Cucrema 1ByX TMHEWHBIX ypaBHEHUH C IByMs IEpEMEHHBIMU. Pemienue cucrem

ypaBHeHPIfI CII0CO00M NOACTaAaHOBKHM. HpI/IMepBI pelieHrd TCKCTOBBIX 3aaa4d C




IIOMOIIIBIO CUCTEM YPAaBHEHUI

4 Koopaunats! u rpaduku. OyHkuuu
4.1 Koopannara Touku Ha npsaMoi
42 Uucnossle npomexyrku. PaccrosHue mexay IByMsS TOYKAMHM KOOPAMHATHOMU
' psAIMOM
43 [IpsimoyronpHas cucrteMa koopauHar, ocu Ox u Oy. Abcuucca u opArHaTa TOYKA
' Ha KOOPAMHATHOU TJIOCKOCTH
44 [Ipumepsl rpadpukoB, 3agaHHbIX (opmynamu. UteHue rpaduKOB peaybHbBIX
' 3aBUCUMOCTEN
4.5 [Tonstne ynkuunu. I'paduk pynknuun. CroiicTBa QpyHKIMI
4.6 Jluneitnast pynkuus, ee rpaguk. I'papuk GpyHkuum y = [X|
4.7 I'padmueckoe penieHre TMHEWHBIX YpaBHEHUH U CUCTEM JIMHEHHBIX YpaBHEHHM
5 BeposTHOCTB U cTaTHCTHKA
[IpencraBnenne MaHHBIX B BUAE TaOiWIl, AuarpamMm, rpadukoB. 3arnojHEHUE
51 TaONMUI, YTEHHE U TMOCTPOEHHE JauarpaMMm (CTOJOMKOBBIX (CTONOYATHIX) U
' KpyroBsix). Utenue rpadukoB peaibHBIX MpolieccoB. M3pneuenne napopmanuu
W3 MarpamMM M TalJIUll, UCIOJIb30BaHUE U UHTEPIPETALHS TaHHBIX
OnucarenpHasi CTaTUCTUKA: cpenHee apudMernyeckoe, MeIUaHa, pa3Max,
5.2 HauOoJIbIlIee W HAaWMEHbIIEEe 3HAYEHUs Habopa YMCIOBBIX JaHHBIX. [Ipumepsl
CIIy4ailHON U3MEHYMBOCTH
Crny4daifHbIH SKCIEPUMEHT (OTIBIT) U clTydaiiHOe cOObITHE. BEposTHOCTH M YacToTa.
5.3 Ponp MaoBeposATHBIX M MPAKTHYECKH JOCTOBEPHBIX COOBITUH B MPUPOJE U B
obuiectBe. MoHeTa 1 UrpajibHasi KOCTh B TEOPHH BEPOSITHOCTEM
I'pad, Bepimna, pedbpo. Crenenp BepinHbl. Yucno pedep u cymMmapHas CTEIEeHb
54 BepimnH. [IpeacraBnenue o cBsasHoctu rpada. Llenu u uuxnsl. Ilytu B rpadax.
' O6xoxa rpada (ditnepoB myth). IlpencraBienue o0 opueHTHpOBaHHOM TIpade.
Pemenue 3agau ¢ nomorsio rpados
6 I'eomeTpust
Hauanbnuble nonaTus reomerpuu. Touka, mpsmMas, OTPE30K, Jyd. YToJ. Buusl
6.1 yriaoB. BepTukanbHble M CMEXHblE yribl. buccekrpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [lapamiensHOCTh U NEpIEHNKYISIPHOCTD MIPSIMBIX
6.2 Cummerpuunble (urypsl. OCHOBHBIE CBOMCTBa oceBoil cummeTpuu. IIpumeps
' CUMMETPHUHU B OKPY)KAIOIIEM MUPE
6.3 OcHOBHBIE IOCTPOEHUS C OMOILBIO IUPKYJIS U JInHeNKU. TpeyronsHuk. Beicora,
' MeanaHa, OMCCEeKTpHCa, X CBOWCTBA
6.4 PaBHOOepeHHBII ¥ paBHOCTOPOHHMM  TpeyroibHuUKU.  HepaBeHCTBO

TPEYroJbHUKA




6.5

CBoiicTBa M MpPU3HAKK PaBHOOEIPEHHOro TpeyrojbHuKa. [Ipu3Haku paBeHCTBa
TPEYroJIbHUKOB

6.6

CpoiicTBa M INMpU3HAKU NapalielbHbIX NpsMbIX. CymMMma YrjaoB TpeyrojbHHKA.
Bremnue yrisl TpeyrojbHAKa

6.7

[IpssmoyronbHblii  TpeyrojgbHUK.  CBOWCTBO  MeIMaHbl  MPSIMOYTOJIBHOTO
TPEyrojibHUKa, TPOBENEHHOW K  rumnoreHy3e. [lpu3Hakum  paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpAMOYTroibHBINA TPEYroiabHUK ¢ YriioM B 30°

6.8

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE
JIOMaHOM, TeopeMa O OojblieM yrie M OoJiblIell CTOPOHE TpPEyroJbHHKA.
[lepneHuKyIsip ¥ HAKJIIOHHAS

6.9

I'eomeTpuueckoe mecTo Touek. buccekTpuca yria v cepeIMHHBIA NEPIEHANKYIISAP
K OTPE3KY KaK 'r€COMCTPHUYCCKHNE MECTA TOUCK

6.10

OKpyXHOCTb U KpYT, XOpJla U INaMeTp, X CBOMCTBA. B3aumHOe pacnosioxxeHue
OKpYyXHOCTH 1 npsimoii. KacaTenbHas u cexyias K OKpyXKHOCTH

6.11

OKpyXHOCTb, BHHMCaHHas B Yroj. BnucanHas W omnMcaHHas OKPYKHOCTH
TPEYroJIbHUKA

[TpoBepsieMbie TpeOOBaHUSA K pe3yIbTaTaM OCBOSHHUSI OCHOBHOM
00pa3zoBaTeIbHON MTPOrpaMMBbI 8 Kiacca

Kon

[IpoBepsieMble TpeAMETHBIE PE3YAbTaThl OCBOCHUS OCHOBHOM

MIPOBEPSIEMOTO 00pa3zoBaTeNIbHOM MTPOrpaMMbl OCHOBHOTO 001I1ero 00pa3oBaHus

pe3yibTara

1

Yucia ¥ BEIYMCIICHUS

1.1

Hcnons30BaTh HayajbHBIE MMPEACTABIICHHUA O MHOXKECTBC HCﬁCTBHTCHBHBIX
Yuceil A CpaBHCHHUA, OKPYIJICHUSA U BBI‘II/ICHGHPlﬁ, I/I306pa}KaTI>
I[eﬁCTBI/ITCJIBHBIC qucjia TOYKaMHM Ha KOOpHHHaTHOﬁ HpﬂMOﬁ

1.2

HpI/IMeHHTB IIOHATHC apI/I(i)MCTI/I‘leCKOF O KBaJApaTHOI'O KOPHs, HAXOAUTb
KBaJpaTHbBIC KOPHH, HUCIOJIb3YA IIpU H606XO,Z[I/IMOCTI/I KaJIBKYJIATOD,
BBITIOJIHATD Hp606pa30BaHI/I$I BBIpa)I(eHHﬁ, COACpKAIIUX KBaAAPATHBLIC
KOPHH, UCIIOJIb3YsL CBOMCTBA KOpHeﬁ

1.3

Hcnonb30BaTh 3aMicy OOJBIIMX M MaJbIX YHCEI C TIOMOIIBIO ICCATHUHBIX
npobeii u creneneit yucna 10

Anre6panqec1<He BbIPAKCHUA

2.1

HpI/IMeHHTB IHNOHATUC CTCIICHHU C 1ICJIbIM II0OKa3aTCJICM, BbIIIOJHATH
HpeO6p330BaHI/I$I Bpra)KeHHfI, COZACPpIKAINX CTCIICHH C LICJIBIM IIOKA3aTCIIEM

2.2

BBIMOHATE TOXIECTBEHHBIE TPE00pa30BaHUs PAIMOHAIBHBIX BHIPAKECHHIA
Ha OCHOBE MpaBWJ JEHCTBHI HAaJ MHOTOWIEHAMH W alreOpanvyecKuMH
IpoOsMu

2.3

PacknanpiBaTh KBa,[[paTHBII\/'I TPEXYJICH Ha MHOKHUTCIIN
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[TpumensTh mpeoOpa3oBaHus BEIPAKCHUN Ul PEIICHUS PA3JIMYHbBIX 3a/1a4
13 MaTEMaTUKH, CMEKHBIX [IPEAMETOB, U3 PEAIbHON IIPAKTUKU

YpaBHEHHUs U HEPABEHCTBA

3.1

Pemrate nuHenHble, KBaApaTHBIE YPABHEHUS U PallMOHAIbHBIC YPABHEHUS,
CBOJAILIIMECS K HUM, CUCTEMBI IByX YPAaBHEHUH C IBYMs IIEPEMEHHBIMU

3.2

[IpoBOoaUTH NMpOCTEMNIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPaBHEHMH,
B TOM 4HCI€ C [PUMEHEHHEM TIpaduyecKux MpeCTaBICHUN
(ycTaHaBnMBaTh, UMEET JIM ypaBHEHUE WUJIM CUCTEMa YpaBHEHUU peIIeHMUs,
€CIIM UMEET, TO CKOJIBKO, U IIPOYEe)

3.3

[TepexomuTh OT ciioBeCHON (POPMYTUPOBKH 3aJa4M K €€ aireOpandeckoit
MOJECIN C MOMOIIBIKO COCTABJICHUA YPAaBHCHHA WM CHCTCMbI ypaBHeHHfI,
HUHTCPHIPECTUPOBATE B COOTBETCTBUM C KOHTCKCTOM 3adaydyu HOJ'IyquHBII\/JI
pe3yibTat

3.4

[IpumeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB Uil CPABHEHHS, OLICHKH,
pelarh JUHEHHbIE HEPABEHCTBA C OJHOM NMEPEMEHHOM M UX CHUCTEMBI,
JaBaTh TPapUIECKYI0 WILTIOCTPAIMIO MHOXKECTBA PEIICHUN HEPaBEHCTBA,
CHUCTEMBbI HEPABEHCTB

OyHKINU

4.1

[TornMaTh ¥ UCTIONB30BaTh (YHKIIMOHATBHBIE TIOHSATHS U S3bIK (TCPMUHBI,
CUMBOJIMYECKHE O0O0O3HAYCHHMs), OMNpPENCIATh 3HAueHWEe (YHKIHH TIO
3HAYCHHUIO apTyMEHTa, ONPEIeIIsATh CBOMCTBA (PyHKIMH 10 ee rpaduky

4.2

k
Crpours rpaduku dneMeHTapHbIX QyHKIMI Busa: ¥ =7,y = X2 y=x3y

= |X|, omuCchIBaTh CBOMCTBA YMCIOBOU (PYHKIIMH 1O €€ rpaduKy

BepOHTHOCTB U CTaTHUCTHUKA

5.1

W3Bnekats u mpeoOpa3oBbIBaTh WH(OPMALINIO, MPEICTABICHHYIO B BUJEC
Tabnuu, auarpamm, rpadukoB, MPEACTaBIATh JaHHbIE B BUIE TaOuIl,
auarpamm, rpaukoB

5.2

OnuceiBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKHUX MOKAa3aTeNel: CpeqHuX
3HaYCHUH W Mep paccemBaHus (pa3Mmax, IHMCIEPCUsST W CTaHJIAPTHOE
OTKJIOHCHHE)

5.3

HaxoauTh 4acTOTHI UMCIOBBIX 3HAYEHUH M YaCTOTHI COOBITHIA, B TOM YHUCIIE
0 pe3ylbTaTaM U3MEpPeHH U HaOII0eHHI

5.4

Haxoaute BEPOATHOCTU CHy‘I&ﬁHBIX COOBITHI B OIIbITaX, 3HAad BEPOATHOCTHU
QJICMCHTAPHBIX CO6LITHﬁ, B TOM 4YHUCIJIC B OIIbITaX € PABHOBO3MOKHBIMU
QJICMCHTAapHbIMU COOBITUSIMH

5.5

Hcnonb3oBatk rpadguueckre MOJENU: AEPEBO CIyYalHOTO SKCIEpPUMEHTA,
JMarpaMMel Disepa, YuciaoBas mpsaMas

5.6

OHepI/IpOBaTL HNOHATHUAMHU. MHOXCCTBO, ITIOJMHOXXCCTBO, BbIIIOJIHATH
onecpanyu HaJl MHOXKCCTBAMMU: O6’beIlI/IHCHI/Ie, nepeCcCYCHUC, NOIOJIHCHUC,




NEPCHUCIIATD 3JICMCHTBI MHOXXCCTB, IPUMCHATH CBOMCTBA MHO>KECTB

o.7

Hcnonp3oBark rpaduyeckoe mpencTaBieHUe MHOXKECTB U CBSI3€H MEXITY
HUMH JJIs1 OIIMCAHMs MPOLIECCOB U SIBJIEHMH, B TOM YHUCIIE IPU PEUICHUU
3a/1a4 U3 IpYrux yueOHbIX NIPEJIMETOB U KypCOB

I'eomerpus

6.1

Pacno3naBaTte OCHOBHEIE BUJbl UYCTBHIPCXYI'OJIbHUKOB, HX JOJICMCHTHI,
M0JIb30BaThCSA UX CBOMCTBAMH IIpyu pCUICHNU rCOMCTPHUYCCKUX 3aJa4d

6.2

[IpuMeHsTh CBOWCTBA TOYKU MIEPECEUCHUSI ME/IMaH TPEYroJibHUKa (IIEHTpa
Macc) B pelIeHUH 3a]1a4

6.3

Biagets nonsTHEM CpeIHEN JIMHUY TPEYTOJIBHUKA U TPAIlEUUU, IPUMEHSITh
WX CBOMCTBa MNpHU pelIeHuu TreoMeTpuueckux 3agad. [lonb3oBaTbes
Teopemoit Pasieca U TEOPEMOH O TPOMOPLUOHAIBHBIX OTPE3KaX, IPUMEHATh
UX JJId pCHICHUA NPAKTHICCKUX 3aJiayd

6.4

[IpumeHsTh  HOpU3HAKU  TOJAOOMS  TPEYroJIbHUKOB B pELICHUU
F€OMETPHUUYECKHX 3a]1a4

6.5

[Tonb3oBarbest Teopemoil Iludaropa ans pemieHuss reoMeTpUyYEcKUX u
IMPAKTUYCCKUX 3aaa4. CTpOI/ITL MAaTEMaTUYCCKYIO MOJICIIb B IIPAKTHUYCCKUX
3ajadax, CaMOCTOATENBHO JIeNIaTh YepTeX U HaXOIUTh COOTBETCTBYIOIIHE
JUTUHBI

6.6

Bnagerp mnoHATHAMH CHHYCa, KOCHMHYCa W TaHIT€HCAa OCTpPOro yria
MPSIMOYTOJIBHOTO TpeyrojbHUKa. [lonb30BaThCcsl 3TUMU TMOHSATUSAMU VIS
pelIeHUs MPaKTUYECKUX 3a7a4

6.7

Bbraucisare (pa3immyHbIME CIIOCO0aMH ) IJIONIAh TPEYrOJIbHUKA U TUIOIIAH
MHOTOYTOJIbHBIX (GUryp (MOJb3ysCh, Ie HEOOXOAUMO, KaJbKYJIATOPOM).
[TpuMeHsTh MOJTydeHHBIC YMEHUS B IPAKTUICCKUX 3a/1a4ax

6.8

Bnagerp MOHATHUSMH BHHCAHHOTO M LIEHTPAJBHOTO Yrja, HCIOJb30BaTh
TEOPEMBI O BIMCAHHBIX YIJIaX, yIrilax MEXAY XOpAaMH (CEeKyIIUMH) U yIiie
MEXIy KacaTelbHON U XOpJ0W MPU PEIIEeHUU TeOMETPUIYECKHX 33124

6.9

Bnagers nmonsTreM onmyMcaHHOTO YCTBIPCXYT'OJIbHUKA, IPUMCHATH CBOMCTBA
ONHNCAHHOT'O YCTBIPEXYT'OJIbHUKA ITPU PCIICHNUU 3a1aY

6.10

[TpuMeHAT NOTyYeHHBIC 3HAHUSI HA IPAKTUKE - CTPOUTH MaTeMaTHYeCKUe
MOJIeNIM A 3aJad peajbHOW J>KU3HM M TPOBOAUTH COOTBETCTBYIOIINE
BBIUMCIIEHUS C IPUMEHEHHEM 110/100Usl U TPUTOHOMETPHH (TI0JIb3YACH, Te
HE00X0/IMMO, KaIbKYJISATOPOM)

[IpoBepsieMble 1eMEHTHI coiepkanusl (8 kiacc)

Kon

HpOBCpSICMBIﬁ QJICMCHT COACPKAHUA

Yucaa ¥ BEIYUCICHUS

1.1

KBaZ[paTHLIfI KOpCHb W3 4YHCJIA. [TousitTie 00 HppallOHAJIBHOM  YHCJIC.




JlecsaTuaHble MPUOIMKEHUS UPPALMOHATIBHBIX YHCEIT

CBoiicTBa apuU(pMETHYECKUX KBAJpPATHBIX KOPHEHW M HMX NPUMEHEHHE K

1.2 peoOpa30BaHUI0 YHCIOBBIX BBIPAKECHUH M BBIYUCICHUSAM. JlelCTBUTEIbHBIC
qrcia
1.3 CreneHs C 1eJIBIM TIOKa3aTesieM U ee cBoicTBa. CTaHmapTHas 3alKch Yruciia
2 AnreOpandecKre BBIpaKeHUS
2.1 KBanpaTHslii TpexuiieH, pa3ioKeHHue KBaIPaTHOTO TPEXWICHA Ha MHOKUTEIH
2.2 Anrebpandeckas 1poOb. OCHOBHOE CBOMCTBO anredpandeckoi qpoou
2.3 CrnoxeHnue, BRIUUTaHHUE, YMHOXKEHUE, JICJICHHE allreOpandecKux Apooeit
24 PannonanbHbIe BEIpakeHUS U UX TPeoOpazoBaHue
3 YpaBHEHUS 1 HEPABEHCTBA
31 KsangpatHoe ypaBHeHue, (opmyna KOpPHEH KBaapaTHOro ypaBHeHHs. Teopema
Buera
3.2 Pemenue ypaBHeHM, CBOIAIINUXCSA K JMHEUHBIM U KBAIPATHBIM
3.3 [IpocTeitmme npoOHO-paIMOHATIEHBIC YPaBHEHUS
I'padmueckas uHTEpmperanusi ypaBHEHUH C JBYyMsI MEPEMEHHBIMH U CHCTEM
3.4 JIMHEMHBIX YpPaBHEHUW C JABYMsS TEepeMEHHBIMU. [IpumMepbl pemieHus cucTteM
HEJIMHENHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMU
3.5 Pemrenne TeKCTOBBIX 33124 aNreOpandecKuM CIiocoooM
3.6 UucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 071HOM ITepeMeHHOI
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JluHeiiHbIe HEPABEHCTBA C OJJHOU MEPEMEHHOM
3.10 | Cuctembl TMHEHHBIX HEPABEHCTB C OJIHOM MEPEeMEHHOI
4 OyHKIMH
41 [Tonsitne Qynkuu. O61acTh OMpEAETICHUs U MHOXXECTBO 3HAYEHHUH (YHKIUH.
CniocoOblI 3a1anust pyHKIMN
4.2 I'padux GpyHkuu. YreHue cBoicTB (GyHKINU MO ee rpaduKy
4.3 [Tpumeps! rpadukoB GyHKIUH, OTpAXKAIOUUX PeaTbHbIE TPOLECCHI
44 @DyHKIMHM, ONHUCBHIBAIOUIME MPSIMYyI0 H  OOpaTHYO MPONOPLUOHAIBHbIE
3aBUCHUMOCTH, X TpaduKu
4.5 OyHKINU Y = X, y= x3




4.6 OyHkMu Y = \/;, y = x|
4.7 I'paduueckoe penieHre ypaBHEHUH H CUCTEM ypaBHEHUN
5 BepostHOCTB U cTaTUCTHKA
5.1 [IpencraBnenne JaHHBIX B BUJIE TaOJUI, TUArpaMm, rpadukoB
59 MHO0k€ecTBO, 3JIEMEHT MHOKECTBA, IOJMHOKeCTBO. Ornepaiiii HaJl MHOKECTBAMU:
' o0beTMHEeHNE, TIEPECEUCHNUE, JIOTIOJTHEHHE
53 CpoiicTBa ormepanuii HajJ MHOXKECTBaMU: NEPEMECTUTEIBLHOE, COYETaTEIbHOE,
' pacrnpenenuTeIbHOE, BKIIOUEHUS
54 Hcnonb3oBaHue rpaguueckoro MpeAcTaBIE€HUS MHOXKECTB ISl ONHMCAHUA
' peaJIbHBIX MTPOLIECCOB U ABJICHUH, IPU PELIEHUN 3a]au.
55 W3mepenue paccemBaHusi AaHHbIX. Jlucrepcust W CTaHAAPTHOE OTKIOHEHHE
' YHCIIOBBIX HAOOPOB. JlMarpaMma paccenBaHus
DnemeHTapHbIe COOBITUS ciyyaitHoro omnbiTa. Citydaiinbie coObITHs. BepositHocTH
56 coObiTHil. ONbITEI C¢ PaBHOBO3MOXKHBIMHU  3JIEMEHTAPHBIMU  COOBITHUSIMHU.
' Cnygaitneiii  BpIOOp. CBSI3p MEXIY MAaJOBEPOSITHBIMU M NPAKTUYECKH
JIOCTOBEPHBIMU COOBITUSMU B IPUPO/JIE, OOIIECTBE U HAYKe
HepeBo. CBoiiCcTBa N1€pEBBHEB: €AUHCTBEHHOCTh MYTH, CYILIECTBOBAHUE BHUCSYEH
5.7 BEPIINHBI, CBSA3b MEXK/Ty YUCJIOM BEPIIUH U YuciioM pedep. [IpaBuiio yMHOKEHUSI.
Pemenue 3ama4 ¢ nomousio rpagos
58 [TpoTuBomnonioxubie cOObITHS. J{narpamma Ditnepa. O0beIMHEHNE U TIEpeceUeHNe
' cooOpITuii. HecoBmecTHbie coObITHs. DOpMysia ClI0KEeHUs BEPOSITHOCTEN
5.9 YcnoBHast BepossTHOCTh. [IpaBuino ymHoxenust. HezaBucumble coObITus
510 IIpencraBieHue dKClIEpUMEHTA B BUJE JepeBa. PelleHne 3a1ad Ha HaXO0XICHHE
' BEPOSITHOCTEM € IIOMOIIBIO A€PEBA CIIyYalHOrO SKCIIEPUMEHTA, Juarpamm Ouiepa
6 I'eomeTpust
6.1 YersipexyroapHuki. [lapamienorpamm, ero npu3sHaku U CBOMCTBa
6.2 [IpsiMoyroabHUK, poMO, KBaJpaT, UX IPU3HAKHU U CBOMCTBA
6.3 Tpaneuus, paBHOOOKas Tpameuusi, ee cBoiicTBa M mpusHaku. IIpsmoyronbHas
) Tparneuus
6.4 Meron ynBoenus Menuanbl. llenTpanbnas cumMmerpusa. Teopema Paneca u
' TEOpEMa O MPONOPLUOHAIBHBIX OTPE3KAX
6.5 CpenHue TMHUM TPEeYroJbHUKA U Tpanenuu. L{eHTp Macc TpeyroybHUKa
6.6 Ilonobue TpeyrosbHUKOB, KodpuuueHT mnoaodus. [IpusHaku mnonoOus
' TpeyroJbHUKOB. [IpuMeHeHrne noJ00us pH PEeLICHUN MPAaKTHYECKUX 3a1a4
6.7 dopMynsl IS TUIOIIAAM TPEYroJbHUKA, apajuielorpaMmma, poMoa u Tparnenun




6.8 CoiicTBa 1ioniaieii reomeTpudeckux puryp. OTHOIICHHE TUTOTIA I 0 J00HBIX
' duryp
6.9 Brprunciienue mionjaed TPEeyroJbHUKOB M MHOTOYIOJBbHUKOB Ha KIIETYaTOM
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopemsr Iludaropa mnpu pemeHun
' MIPAKTHYECKUX 3a/1a4
CuHyc, KOCHHYC, TaHI'€HC OCTPOIO yIjla MpsIMOYIOJBHOTO TPEYrOJbHUKA.
6.11 |OcHOBHOE TPUTOHOMETPHUYECKOE TOXAECTBO. TpPUTOHOMETpUYECKHE (YHKIUU
yriaoB B 30°, 45° u 60°
6.12 BrnncanHble U LIEHTpaJIbHBIE YIJIBI, YTOJI MEXY KacaTelbHOW M XOpAOH. YTIibl
' MEXAY XOpJIaMH U CEeKYITUMU
6.13 |BrnucaHHBIE U ONTUCAHHBIC YETHIPEXYTOILHUKI
6.14 B3aumHoe pacnonoxkenue AByx okpyxHocted. Kacanue oxpyxnocrteil. O6mue
' KacaTeJbHbIE K IBYyM OKPYXHOCTSAM
[IpoBepsieMble TpeOOBaHUs K pe3yIbTaTaM OCBOCHHSI OCHOBHOM
00pazoBaTesIbHON TTporpamMmsl (9 Kiacc)
Kon [IpoBepsieMble TpeaMETHBIE PE3YIbTAaThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeNIbHON MPOrpaMMbl OCHOBHOTO 0011ero 00pa3oBaHus
pe3ynbraTta
1 Uucna 1 BIYUCICHUS
1.1 CpaBHUBATh U YIOPSAIOUMBATH PALIMOHAIIBHBIE U UPPAIlMOHATIbHBIEC YHCIIA
Boinmonuate apudmernyeckue EHCTBUS C palMOHAIBHBIMUA YHCIAMH,
1.2 couerasi yCTHble U NHUCbMEHHbIE MPHEMBI, BBINOJHITH BBIYUCICHUS C
UppalMOHAIbLHBIMH YUCIIaMU
13 Haxonuth 3HaueHHWs cTemeHed ¢ UENbIMU TOKa3aTelssMU M KOpHEH,
' BBIYHCIISATH 3HAYCHHSI YUCIOBBIX BBIPAXKCHHIMA
14 Oxpyriarh JeMCTBUTENbHBIE YHCIIA, BBINOJHATH MPUKHUIKY pE3yJbTara
' BBIYHCIICHUH, OIICHKY YMCIIOBBIX BBIPAXKECHHIA
2 VYpaBHEHHUS 1 HEPABEHCTBA
21 Pemarp nmHElHBIE U KBaJpaTHbIE YPABHEHHUS, YPABHEHHUS, CBOISILUECS K
' HUM, ITpocTeme JpoOHO-pallMOHATIbHbBIE YPaBHEHUS
Pemares cucreMsl OBYX JUMHEHHBIX YPaBHEHHMU C IBYMsS NEPEMEHHBIMHU U
2.2 CUCTEMBI JIBYX ypaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHHME HE SBIIAETCS
JINHENHBIM
Pemate TeKCTOBbIE 3aJauM anreOpanvyeckKuM CrocoOOM € IMOMOIIBIO
2.3 COCTaBJICHUSl YPAaBHEHHs WINM CHCTEMBbl JBYX YPaBHEHUH C JBYMs
IIEPEMEHHBIMU




[IpoBOAUTE MPOCTENIINE UCCIAEAOBAHUS YPABHEHUN U CUCTEM YPaBHEHUH,
B TOM 4YHCJIE€ C NMPUMEHEHHEM TpadUuecKuX NpeCTaBICHHUN (Harmpumep,

24 o
yCTaHABIIUBATh, UMEET JIM ypaBHEHUE WM CUCTEMa ypaBHEHUM pelIeHMUS,
€CJIM UMEET, TO CKOJIBKO)

Pemate nuHeliHbIe HEpaBEHCTBA, KBAJpaTHBIE HEPABEHCTBA, M300paXKaTh

2.5 peleHre HEpPaBeHCTB Ha YHUCIOBOW NPSMOM, 3alUCBHIBATh DEIICHUE C
MTOMOIIIBIO CHMBOJIOB
Pemarp cHcTeMBI JIMHEWHBIX HEPAaBEHCTB, CHCTEMBI HEPAaBEHCTB,

26 BKJTIOYAIOIIME KBAJPaTHOE HEPABEHCTBO, M300pakaTh PEIICHUE CHUCTEMBI

' HEpaBEHCTB HAa YHCIIOBOW TPSMOHM, 3alUCHIBATh PEUICHHE C IMOMOIIBIO
CHMBOJIOB
2.7 Hcrnosib30BaTh HEPABEHCTBA MTPH PEIICHUH PA3IMYHBIX 33124
3 OyHKIUN
PacrioznaBare (yHKIMHM W3YYCHHBIX BUIOB. [loKa3bIBaTh CXeMaTHUCCKH
pacroyio’keHue Ha KOOPAMHATHOM MIOCKOCTH rpadukoB QyHKIMI BUaa: y

3.1 k 5 y
=kx,y=kx+bh, Y 2;, y = ax® + bx + ¢ B 3aBUCHMMOCTH OT 3HAYCHHIA
K03(h(UIIMEHTOB, OMUCHIBATH CBOICTBA (PYHKIMI

3.9 [Toka3bIBaTh CXeMAaTUYECKU PACIIOJIOKEHHE Ha KOOPAMHATHOM MIIOCKOCTHU

' rpa¢ukoB QpyHKIMi Buga Y =+ X, y = |X| 1 ONUCBIBATh CBOMCTBA (DYHKIIUIA

33 CtpouTth 1 N300paXkaTh CXeMaTUUYECKU TpaUKN KBaIpaTHIHBIX (DYHKIIHH,

' OTIMCBHIBATh CBOMCTBA KBAAPATUYHBIX (DYHKIIHMH MO WX rpadukam
PacrioznaBath KkBagpaTHUuHyl0 (QYHKIHIO 10 Qopmyne, MNPUBOIAUTH
3.4 MpUMEphl  KBaJIPATUYHBIX (DYHKIMA U3 peaJbHON IKWU3HH, (PU3HKH,
reOMETpUH
4 Apudmernueckas U reoMeTpUUEcKas MPOrpeccuu
41 PacrioznaBath apu(MeTHUECKyl0 U TeOMETPUYECKYI0 MpPOrPEecCHu MpH
' pasHbIX crocobax 3agaHus
BbInoyHATE,  BBIYHMCIEHUS € HCIOJIb30BaHHMEM (opMyln n-ro ujieHa

4.2 apumMeTHyecKoil M TEeOMETPUYECKON MpOorpeccuii, CyMMBbl MEPBBIX N
YJICHOB

43 N300paxkaTe uJeHbl MOCIEAOBATEIHHOCTH TOYKAMH Ha KOOPIAMHATHOMN

' MIJIOCKOCTH
Pematp 3agaun, cBsI3aHHBIE C YMCIOBBIMH MOCIEI0OBATENFHOCTAMHU, B TOM

4.4 YHCclie 3aJaud U3 peajbHOW KU3HU (C MCIOJNH30BAaHHEM KaJIbKYIATOPA,

U(POBBIX TEXHOJIOTHIN)
5 BeposTHOCTh U cTaTUCTHKA
51 W3Bnekath u mpeoOpa3oBbIBaTh HH(OpPMANHIO, TPEACTABICHHYIO B

Pas3jiniHbIX HUCTOYHHUKAX B BHUJC Ta6J'II/II_I, Auarpamm, rpa(bmcos,




MIPEJICTaBIIATh IaHHBIC B BHJIE TAOJHII, TUarpamm, rpagikoB

5.2

Pemarp 3amaum OpraHW30BaHHBIM MEPEOOPOM BAPHAHTOB, a TaKkKe C
WCII0JIb30BaHNEM KOMOMHATOPHBIX MTPABUII U METOOB

5.3

Hcnonp30BaTh OIKCATECILHBIC XapaKTCPUCTUKN OJId MACCUBOB YHMCJIOBBIX
JaHHBIX, B TOM YUCJIC CPCAHNEC 3HAUCHUA U MCPBI paCCCBAHUSA

5.4

Haxoauth 4acTOThl 3HAYEHHI U YaCTOTHI COOBITHS, B TOM YHCJIE TIOJIb3YAChH
pe3ynbTaTaMu MPOBEACHHBIX U3MEPEHUM U HAOIIOICHU

5.5

Haxoautb BeposTHOCTH CIy4allHBIX COOBITUI B M3yYEHHBIX OIbITaX, B TOM
Ylclie B OMNBbITAX C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMH COOBITHSIMH, B
CEpUSIX UCIIBITAHNUHN JI0 IIEPBOTO YCIIEXa, B CEpUAX UCIBITAHUN bepHyum

5.6

HNMers mnpencraBieHHe O CIIy4alHOM BEIMYMHE M O pPacHpeleieHUU
BEPOSITHOCTEN

5.7

Nmetp mpencraBieHre O 3aKOHE OOJBIIUX YHCET KaK O MPOSIBICHUH
3aKOHOMEPHOCTH B CIy4allHOW W3MEHYHMBOCTH U O POJIM 3aKOHA OOJIBIITUX
YHUCEN B IPUPOJIC U OOIIECTBE

I'eomerpus

6.1

3HaTh TPUTOHOMETPHYECKHE (YHKIUU OCTPBIX YIJIOB, HAaXOAWUTh C HX
MOMOIIBIO  Pa3IMYHBIE  3JEMEHTHI  MPSIMOYTOJIBHOTO  TPEYTOJIbHHUKA
("permenue MPSAMOYrONBHBIX TPEyroabHUKOB'"). HaxomuTe (¢ moOMOIIbIO
KaJbKYJISITOPA) JTMHBI M YIIIBI U HETAOIMYHBIX 3HAYCHUH

6.2

[Tonb3oBatbes dbopmynamu MpPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKAECTBOM JJISl HAXOXKICHUS COOTHOIICHUN MEXIY
TPUTOHOMETPUUECKUMU BETHMUNHAMU

6.3

Hcnonb3oBath TeOpemMbl CHHYCOB M KOCHHYCOB ISl HAaXOXKICHHS
pa3IMYHBIX AJIEMEHTOB TpeyrojbHuka ("penieHue TpeyrojJbHUKOB'),
MPUMEHSTH UX MPU PELICHUU T€OMETPUUECKHX 3a1a4

6.4

Brnagerp mousaTHsSMEH TpeoOpazoBaHUS TOJ00US, COOTBETCTBEHHBIX
aneMeHTOB Too0HbIX (¢uryp. [lonp3oBaThecsi cBOWCTBaMU TO00UA
MIPOU3BOJIBHBIX (PUTYp, YMEThb BBIYUCISTH AJUHBI M HAXOAWUTH YTIBl y
noaoOubIX (uryp. IlpumeHsTh CBoOicTBa MOAOOMS B MPAKTHUYECKUX
3aa4ax. YMeTh MPUBOJAUTH NMPUMEPHI MOJOOHBIX (QUTYp B OKPY)KAIOIIEM
MHUpe

6.5

ITonp30oBaThCs TeOpEMaMu O TPOU3BCACHUU  OTPE3KOB  XOpHd, O
MMPOU3BCIACHUHN OTPC3KOB CCKYIIUX, O KBAApPATEC KacaTelIbHOU

6.6

ITonp30oBaThcs BEKTOpaMU, MOHUMATh UX F€OMETPUUYECKUNA U (PU3HUECKUI
CMBICJI, IPUMEHATh UX B PEIICHUH F€OMETPHUECKUX U (U3NYECKUX 3a]ad.
[IpuMeHATh CKaNApPHOE NPOU3BEAECHUE BEKTOPOB AJI HAXOKJIECHUS JJIUH U
yTJIOB

6.7

Ilonp30BaThCs METOJIOM KOOpAWUHAT Ha IINIOCKOCTHU, IPUMCHATHL C€ro B
PCHICHHUU T'COMCTPHUICCKUX U MPAKTUYCCKUX 3a0aY




BH&I[GTB MOHATUAMU HNPABUIIBHOTO MHOI'OYI'OJIbHUKA, JJIMHBI OKPYXKHOCTH,
JJIAHBL YT OKPYKHOCTH U paI[HaHHOﬁ MCpPBI yrija, YMCTb BBIYHUCIIATH

6.8 o
IJomaas kpyra u ero uacreid. [IpuMeHATH MOJSydeHHbIE YMEHHUS B
MPAKTUYECKUX 3aJ1auax
6.9 Haxonuth ocHM WM LEHTPHl CHMMETPUU (QUTYp, TPUMCHSTH JBHXKCHUS
' IJIOCKOCTH B MPOCTEUIIUX CIIydasx
[IpuMeHsTh TIOJIy4eHHBIC 3HaHUSI HA NMPAKTUKE - CTPOUTh MaTEeMAaTHUYECKUE
6.10 MOJIENH JUIS 3a7ad4 PEAbHOW XU3HH U TMPOBOJUTH COOTBETCTBYIOIINE
' BBIYHCIICHUSI C IPUMEHEHUEM TIOJI00UST U TPUTOHOMETPUUYECKUX (PyHKIMH
(TmoNB3ysCh, TIe HE0OXO0IUMO, KAIbKYISITOPOM)
[TpoBepsieMbie d51eMeHTHI coiepskanus (9 kiace)
Kon [IpoBepsieMbIi 2IIEMEHT COACpKAHUS
1 Yucna v BIUKCICHUS
11 PanmionaneHple uMcna, UppaIMOHAIBHBIE YWCIA, KOHEYHBIE U OECKOHEYHBIS
' NECSITUYHBIE TPOOH
MHOXeCTBO ACHCTBUTEIBHBIX YHCEIN, IEHCTBUTEIbHBIC YHCIIa KaK OECKOHEUHBIE
19 necsiTuuHble 1poOu. B3auMHO 0HO3HAYHOE COOTBETCTBHE MEXKIY MHOMXKECTBOM
) JEUCTBUTEIbHBIX YUCET U KOOPAMHATHON NpsiMOoi. CpaBHEHHE NEUCTBUTEIIbHBIX
qucen
1.3 ApubmMeTrnueckne TeUCTBUS C JCHCTBUTEIHLHBIMH YHCIAMHU
W3mepenus, npulnikeHus, oleHku. Pasmepbl 0ObEKTOB OKpYKAIOLIEro MHUpAa,
14 JUINTEIBHOCTh MPOLIECCOB B OKpyxkaromem wmupe. [lpubnimkeHHoe 3HaueHHE
' BEJIMYMHBI, TOYHOCTh mpuonmxenus. Oxpyrienue yucen. [Ipuxkuaka u oneHka
PE3yNbTaTOB BBIUMCICHUN
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 VYpaBHEHUsI C OJHOM EpEMEHHON
2.2 JIunelinoe ypaBHeHue. Pelienne ypaBHEHUH, CBOISIINXCS K JIMHEUHBIM
2.3 KBanpatnoe ypaBHeHue. Penienue ypaBHeHH, CBOASIINXCS K KBaPaTHBIM
24 buksangpatHoe ypaBHeHue. [Ipumepsl peleHus ypaBHEHUN TPETbEU U YETBEPTOU
' CTENEeHEeN pa3oKeHUEM Ha MHOXKUTEIN
2.5 Pemienne n1poOGHO-palIMOHANBHBIX YpPaBHEHUIH
2.6 Cucremsl ypaBHEHUH
2.7 VYpaBHeHHe ¢ ABYMsI IEPEMEHHBIMU H €ro rpaduk
2.8 Pemrenue cucrem IByX TUHEHHBIX YPaBHEHUN C JBYMs IEPEMEHHBIMU
2.9 Pemienne cucreM ABYX ypaBHEHHM, OJHO M3 KOTOPBIX JIMHEWHOE, a JIpyroe -




BTOpPOM CTENEHU

2.10 |I'paduyeckas nHTEpHpETAIMS CUCTEMbI YPAaBHEHHUH C IBYMS [TEPEMEHHBIMU

2.11 |PemieHue TEKCTOBBIX 3a/1a4 aIreOpandecKuM CrocooomM

2.12 |YucrnoBble HEPABEHCTBA M UX CBOMCTBA

2.13 |PemeHue TUHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM

2.14  |PemeHue cucTeM JMHEHHBIX HEPABEHCTB C OJTHON TIEPEMEHHOM

2.15 |KBagpaTHbIe HEpaBEHCTBA

216 I'paduueckast WHTEpIpeTalusi HEPABEHCTB W CHCTEM HEPABEHCTB C JIBYMS
' TepeMEHHBIMU
3 OyHKIIN

31 KBanparnunas ¢ysnkuus, ee rpadpuk u cBoictBa. Ilapabona, KoopaHWHATHI
' BEPIIMHBI Tapad0JIbl, 0Cb CUMMETPHH TTapadOoITbI

3.2 I'padmku pynkmuii y = kx, y = kx + b u ux cBoiictsa

LK 3 y

3.3 |I'paduxu pynkumii Y = ' Y =X mux croiicTaa

3.4 |T'papuku pynkumii Y =X, y=|x| 1 ux cBoiicTBa
4 YucnoBble MOCae10BaTENbHOCTH

41 OmnpeneneHue n crnocoObl 3aJjaHUs YUCIOBBIX IOCIIEAOBATENbHOCTEH. 3anaHue
' MOCJIEI0BATEIILHOCTH PEKYPPEHTHOM (opMyIior U opMysI0il n-ro djieHa

492 Apugmernueckas mnporpeccus. Dopmynbl n-ro  wieHa apupMeTHYECKOH
' IIPOrPECCUHU, CYMMBI IIEPBBIX N UIEHOB

43 I'eomerpuueckas mnporpeccus. QDopMmyibl n-ro  4wieHa TIeOMEeTpPUYECKON
' IIPOrPECCUH, CYMMBbI IIEPBBIX N UIEHOB

44 N306paxeHue 4eHOB apu(pMETUYECKON U FeOMETPUIECKOI mporpeccuii ToukaMu
' Ha KOOPJIMHATHON IIOCKOCTH. JIMHEHHBIN U S9KCIIOHEHIMATIBHBIN pocT

45 CI10kHbI€ POIEHTHI
5 BeposTHOCTB U cTaTHCTHKA

IIpencraBnenue JaHHBIX B BHUJE TaOJHUL, AWAarpamm, rpadukoB, MHTEPIPETALU
5.1 JTaHHBIX. UTeHHEe M MOCTpOeHue Tabnul], Auarpamm, rpadMKoB IO peabHbIM
JTAHHBIM

5.2 IlepecTanoBkM U pakToOpUal

5.3 CoderaHus U 4UCIIO COUYETAaHUM

5.4 Tpeyronsauk [Tackans. Permenue 3a1au ¢ UCTI0JIb30BaHUEM KOMOMHATOPUKH




I'eomerpuueckass BeposTHOCTh. CirydailHBId BbIOOp TOUkM M3 (UTrypel Ha

9.5
IJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTHU
5.6 Ucneitanue. Yenex u Heynaua. Cepusi HCIIBITAHUH /10 TIEPBOTO yCIexa
57 Cepuss ucneitanuii bepuymnu. BeposTtHOCTH cOOBITUH B CEPUU HMCHIBITAHUM
' bepnymm
5.8 CnyyaiiHas BeIMUYMHA U pacpe/ielieHue BEpOATHOCTEN
59 Maremaruueckoe oxkugaHue U audcrepcus. llpumepsl MaTreMaTH4ECKOro
' 0’KHJaHUS KaK TEOPETUUECKOTO CPETHETO 3HAUECHUS BETUUHHBI
510 MareMatuueckoe 0KHIaHUE U JUCTICPCUS CITyJailHON BEIMUUHBI "YUCIIO YCTIEXOB
' B cepuH ucnbiTanuii beprymmn"
511 [Tonatue o 3akoHe OonpIIMX uncen. M3MepeHue BEpPOSTHOCTEH C MOMOIIBIO
' 4yacToT. Posb 1 3HaueHue 3akoHa OOJIBLINX YKCEN B IPUPOJIE U 001IEeCTBE
6 I'eomerpust
6.1 Cunyc, kocunyc, Tanreic yrioB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOXJ1eCTBO. POPMYJIbI IPUBEACHUS
6.2 Pemienue tpeyrosbHUKOB. TeopeMa KOCMHYCOB M TeopeMa CHUHYCOB. PemnieHue
' MPAaKTUYECKHX 3a7a4 C HUCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [IpeobpazoBanue nomoowms. [logodre cOOTBETCTBEHHBIX AJIEMEHTOB
6.4 Teopema 0 mpou3BEeACHUN OTPE3KOB XOPJ, TEOPEMBI O NMPOU3BENAECHUH OTPE3KOB
' CEKYIIUX, TEOpEMa O KBaJpaTe KacaTeIbHOU
Bekrop, anuna (MO1ynb) BEKTOpa, COHANPABICHHbIE BEKTOPBI, IPOTHUBOIIOI0XKHO
65 HaIlpaBJICHHbIE BEKTOPbI, KOJUJIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB,
' omepanuu Haj BeKTopamu. Pa3znokeHune BEKTOpa MO JBYM HEKOJUIMHEAPHBIM
BEKTOPaM
6.6 Koopaunatsl Bekrtopa. CkalasipHOE NPOU3BEACHUE BEKTOPOB, IPUMEHEHUE IS
' HAaxO0KJICHUA JUIMH U YTJIOB
JlexapTOoBbI KOOpPJIMHATHI HA IJIOCKOCTH. YPaBHEHUs MPSMON U OKPYKHOCTH B
6.7 KOOpAMHATAaX, MePEeceYeHUuEe OKPYKHOCTEH U MpsAMbIX. MeToa KOOpAuHAT U €ro
MIPUMEHEHHE
6.8 [IpaBunbHBIE MHOTOYTOJIBHUKHI
6.9 JnunHa okpyxxHocTu. ['pangycHas u paauaHHas Mepa yria, BBIUMCIEHUE JIUTUH JIyT
' OKPYXHOCTEH
6.10 |Ilmomaab Kpyra, CeKTopa, CerMeHTa
6.11 JIBIOKEHUS. TUIOCKOCTH M BHYTPEHHHE CHUMMETpHUHM (QUryp (3JIeMEHTapHbIe

npencrasienus). [Tapamnensuslit nepenoc. [loBopoT




[IpoBepsiembie Ha OI'D Mo MaremaTrke TpeOOBAHUS

K pe3yJibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTEIIbHOM MpOrpamMmbl

OCHOBHOTO 00111eT0 00pa3oBaHus

Kon
IPOBEPSIEMOTO
TpeboBaHUS

[IpoBepsiembie TpeOOBaHUS K MPEAMETHBIM PE3yIbTaTaM OCBOCHUS
OCHOBHO# 00pa3oBaTeIbHON IPOTPaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUS
Ha ocHOBE ®I'OC

1

YMeHue onepupoBaTh NOHATUAMU: MHOKECTBO, II0JIMHOKECTBO, OIIEpPALIUU
Ha/I MHO’KECTBAMH; YMEHHUE OTIEPHPOBATH MOHATUAMU: Tpad, CBSI3HBIN rpad,
JEPEBO, LIUKJI, IPUMEHATh UX IIPU PELICHUM 3a4a4; YMEHHUE UCIIO0JIb30BaTh
rpajguyeckoe TMPEACTABIEHWE MHOXECTB [yl OIMUCAHMS pealbHbIX
MIPOLIECCOB U SIBJICHUH, TP PELLICHUH 33]1a4 U3 IPYTUX Y4eOHBIX IPEIMETOB

YMeHHne onepupoBaTh MMOHATHUAMHM: OIPEICICHUE, aKCMOMa, TEOpeMa,
JI0Ka3aTelIbCcTBO;  YMEHHME  PAClO3HAaBAaThb  MCTHUHHBIE M JIOJKHBIE
BBICKA3bIBaHUsA, IPUBOJUTH INPHUMEPHl U KOHTPIPHUMEPHI, CTPOUTH
BBICKAa3bIBAaHUS U OTPUIIAHUS BBICKa3bIBaHUI

YMeHne omnepupoBaTh NOHATHSAMHU: HATypaJbHOE YHCIIO, MPOCTOE U
COCTaBHOE YHCJIO, ACIMMOCTh HATYPAJIIbHBIX YUCEN, IPU3HAKU JIETUMOCTH,
L[€JIO€ YHUCIIO, MOJYJIb YHCIa, OOBIKHOBEHHAs ApoOb U JECATUYHAsS pOOb,
CTaHJAPTHBINA BUJ YHCJA, PALIMOHAJIBHOE YHCIIO, UPPALHOHAIBHOE YHCIIO,
apudmeTnyecKuil KBaJpaTHBIM KOPEHb; YMEHHUE BBIMOJIHATH JIEHCTBUS C
4HCJIaMHU, CPaBHHMBATh U YNOPAIOYMBATH YHMCIIA, NPEACTABIATh YMCIa Ha
KOOPJIWHATHOU IPSIMOM, OKPYIJIATH YHCJIA; YMEHHE JelaTb NPHUKUAKY U
OILICHKY PE3y/IbTaTa BBIYMCICHUN

YMeHue omnepupoBaTh MOHATUSIMH: CTENEHb C II€JIBIM [OKa3aTeseM,
apudmeTHyecKuil KBagpaTHBI KOpeHb, MHOTOWIEH, airedpanydeckas
IpoOb, TOXKJIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJIbHON CTENeHU OOJIbIle
€IMHUILIbI; YMEHUE BBIMOJIHATH pacdyeTsl Mo (opmynaMm, mpeodpa3oBaHus
LeNbIX, TPOOHO-pAIllMOHANBHBIX BBIPAKEHUNW U BBIPAKEHHUI C KOPHSIMH,
pa3ioKeHue MHOTOYJICHa HA MHOKUTENH, B TOM YHUCIIE C UCTOJIb30BaHUEM
(dhopMyI pa3HOCTH KBaIPaTOB U KBaJlpaTa CyMMbl U Pa3HOCTH

VYmenune ONCpHUpOBaTh IOHATHUAMMU:. YHCIIOBOC PABCHCTBO, YpaBHCHHE C
OJTHOM nepeMeHHoﬁ, YUCJIOBOC HCPABCHCTBO, HCPABCHCTBO C nepeMeHHoﬁ;
YMCHHC PpCIIaTbhb JIMHEWHBIE U KBaJApaTHbIC YpaBHCHMH, ,Z[pO6HO'
palluOHAJIbHBIC YPABHCHUA C OJTHOM nepeMeHHoﬁ, CHUCTCMBI IBYX JIMHEHMHBIX
ypaBHeHHfI, JIMHEHHEBIC HCPABCHCTBA U UX CUCTCMbI, KBaAAPATHBLIC U ,Z[pO6HO'
paluOHAJIbHBIC HCPABCHCTBA C O,I[HOI71 nepeMeHHoﬁ, B TOM 4YHUCIIC IIpH
peuICeHrUU 3a4a4 U3 APYrux IMpeaAMCTOB U IMPAKTHYCCKUX 3aad; YMCHHC
HCIIOJIb30BATh KOOPAWHATHYIO NPAMYIO U KOOPAWUHATHYRO IJIOCKOCTH JIsL
I/1306pa)KeHI/I$I peH.IeHPIfI ypaBHeHI/Iﬁ, HCPAaBCHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUAMH: (yHKUMA, Tpaduk (yHKUMH, HYIU
(GyHKLIMHU, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA, MPOMEXKYTKH BO3PACTaHMS,
yObIBaHUs, HauOoJbIlee M HAUMEHblIee 3HaueHHs (GYHKUUH; yMEHHE
ONEepPHPOBATh IMOHATUAMH: NpsAMas MPONOPIMOHAIBHOCTb, JIMHEWHas
¢byHkuus, KBaapaTuyHas (QYHKUUS, oOpaTHas MPONOPLUOHAIBHOCTb,
napaboJa, runepoosia; yMeHue CTpoUTh rpaduku GyHKIMHA, UCIOIB30BATh
rpaduKy Uil ONpEeeNeHUs CBONCTB NPOIIECCOB M 3aBUCUMOCTEH, Ui
peleHust 3amad M3 JIpYyrux y4eOHBIX MPEeIMETOB M pPealbHOM KHU3HH;




YMEHHE BBIpaKaTh (OpMyJIaMHU 3aBUCUMOCTH MEXKIY BEIMUYNHAMU

YMenue ONICPpUPOBATH MOHATUAMU: IOCIICAOBATCIILHOCTD, apI/I(i)MeTI/I‘-IeCKaSI
W TreoMeTpuuecKas IMPOTrPEecCHU; YMEHHE UCIOIb30BaTh CBOMCTBA
MOCJIeIOBATeILHOCTEH, (DOPMYIIBI CYMMBI U OOIIETO WieHA MPHU PEIICHUN
3a/1a4, B TOM YHCJIE 3a7a4 U3 APYTHX Y4eOHBIX MPEIMETOB U peajbHOU
KHU3HN

YMeHnue pemiarh 3a1a44 pa3HbIX TUIOB (B TOM YKCJI€ Ha MPOLIEHTHI, JOJIU U
4yacTH, JBW)KEHHE, padoTy, 1IEHy TOBAPOB U CTOMMOCTh MOKYIOK U YCIYT,
HaJOI¥, 3aJayd U3 O0OJacTH yNpaBICHUS JMYHBIMU U CEMEHHBIMU
(mHaHCaMM); yMEHHUE COCTABIISITh BBIPAXKEHUSI, YpaBHEHMsI, HEPAaBEHCTBA U
CHUCTEMBI IIO YCIIOBHIO 3aJa4d, HMCCIEAOBATH IOJyYEHHOE PEUICHHE U
OIICHUBATh MPaBAOINOI00HOCTH MOITYYEHHBIX PE3YyJIbTAaTOB

YMenue onepupoBarh NOHITUSIMU: (HUTYpaA, TOUKA, OTPE30K, IpsMast, JIyd,
JIOMaHasl, Yrojl, MHOTOYI'OJIbHUK, TpPEYyroJIbHUK, pPaBHOOEIPEHHBIH W
PaBHOCTOPOHHHN TPEYrOJIbHUKH, IPSMOYTOJIbHBIA TPEYTOJIbHUK, MEUAaHA,
OuccekTpuca 5 BBICOTA TpEYroJbHUKa, YETBIPEXYTOJIbHUK,
napajuiesiorpaMmMm, — pom0,  TPSIMOYrOJBHUK,  KBajapar,  Tpareius,
OKPY)KHOCTB, KpPYT, KacaTeJIbHas, 3HAKOMCTBO C IPOCTPAHCTBCHHBIMHU
(urypamu; ymeHue penrath 3aJa4u, B TOM YHCJI€ U3 TIOBCETHEBHOM KU3HH,
Ha HaXOXJICHUC T'COMETPUUCCKUX BCIMYUH C IMPUMCHCHUEM H3YUCHHBIX
CBOMCTB puryp u (HhakToB

10

YMeHue omnepupoBaTh MOHATHUSAMHU: PABEHCTBO (GUTYpP, PaBEHCTBO
TPEYTrOJbHUKOB; MAapaIEIbHOCTh U MEPHEHIUKYISIPHOCTD MPSIMbBIX, YTOJ
MEXAY IPSIMBIMHU, IEPICHANKYJIISP, HAKJIOHHAA, IPOEKIHs, Tofo6ue Gpuryp,
MOJ00OHBIE TPEYrOJbHUKHA, CUMMETPHUS OTHOCHUTEIBHO TOYKU M MPSMOI;
YMEHHME paclo3HaBaThb pPAaBEHCTBO, CHMMETPHIO M mojaodue ¢uryp,
NapajuIeNbHOCTh U MEPIECHIUKYISIPHOCTD MPSIMBIX B OKPYXKAIOIIEM MHUpe

11

YMeHue onepupoBaTh MOHATUSIMHU: JJIMHA, PACCTOSHUE, YrOJl (BEJIUYMHA
yria, CHHYC U KOCHHYC yIJla TPEYTroJIbHUKA), TUIOIIa/Ib; YMEHUE OLICHUBATh
pa3Mepsl MPEMETOB U 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE TPUMEHSITh
(hopMyIibl IEpUMETpa U IUIOIIATH MHOTOYIOJIbHUKOB, UTMHBI OKPYKHOCTH
U IUIOIIaAX Kpyra, o0beMa MpsIMOYTOJIbHOTO Mapasuiesienueia; yMEeHue
MPUMEHSTHh IPU3HAKH PABEHCTBA TPEYrOJLHUKOB, TEOPEMY O CyMME YIIIOB
TpeyrojabHuka, Teopemy Iludaropa, TpuroHomeTpuueckue COOTHOIICHUS
JUIS BBIYMCIICHUS IJIUH, PACCTOSHUH, TIIOMIAeH

12

YMeHue 1/1306pa>1<aTb IIJIOCKHEC (1)I/Il" YPbL n nux KOM6I/IHaHI/II/I,
MMPpOCTPaHCTBCHHLBIC (I)I/IprBI OT PpPyKH, C€ JIIOMOIBKO HYCPTCIKHBIX
HHCTPYMCHTOB H DJICKTPOHHBIX CPCIACTB 110 TCKCTOBOMY HUJIM CUMBOJIBHOMY
OITMCAHHIO

13

YmMmenue ONCpUPOBATh MOHATUAMU: MPAMOYT'OJIbHAsA CUCTEMA KOOPAWHAT,
KOOPAHWHATBI TOYKHU, BEKTOP, CYMMa BCKTOPOB, IMMPOU3BCACHUC BCKTOPA HaA
YUCJIO0, CKaJIApHOC MPOU3BCACHUC BCKTOPOB;, YMCHHC MCIIOJIB30BATh
BCKTOPbI U KOOPAWHATHI IJIA IPCACTABJICHUSA JAHHBIX U PCIICHUA 3a1a4, B
TOM YHUCJIC U3 JPYTrUux y‘-IC6HBIX MpeaAMETOB U peanLHoﬁ KHU3HHU

14

YMmenue ONCpUpPOBATH MOHATHUIAMMU: CTOJIOMKOBEIC U KpYroBbIC JUArpaMMBblI,




TaONMUIBI, CpelAHee apuMeTHUecKoe, MeauaHa, HaubOosbliee U
HAaUMCHBIIICe 3HAUCHMSI, pa3Max YHCIOBOrO HaOOpa; YMECHUE H3BIICKATh,
MHTEPIPETHUPOBATh U MPE0OPa30BbIBATH HH(POPMAIIHIO, IPEJICTABICHHYIO B
TaOJIMIIaX ¥ Ha JUarpammax, OTPaXKarollyl0 CBOWCTBA U XapaKTEPUCTUKU
peanbHBIX MPOICCCOB M SIBJICHUI; yMEHHE paclo3HaBaTh H3MEHYHBBIC
BEJIMYMHBI B OKPYXKAIOLIEM MUPE

15

YMeHue omnepupoBaTh TMOHATUSMHU: CIIyYalWHbI ONBIT  (CiydalHBIN
9KCIEPUMEHT), JJIEMEHTApHOE  CcOoObITUE  (PNEMEHTapHbI  HCXOX)
CIIy4aifHOTO OTIbITa, CIIy4ailHOE COOBITHE, BEPOSTHOCTh COOBITHS;, YMEHUE
HaXOJUTb  BEPOATHOCTH  CIIy4yallHbIX COOBITMM B  OmbITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUAMU; YMEHHE PeIIaTh 3a4a4u
METOJIOM OpPraHM30BaHHOIO Iepedopa M C UCIOJB30BAaHUEM IpaBUIIA
YMHOKEHHUS; YMEHHUE OILICHUBATh BEPOATHOCTH pPEANbHBIX COOBITUH U
SIBJICHUH, TIOHUMATh POJIb MPAKTUYECKU JTOCTOBEPHBIX U MaJIOBEPOSTHBIX
COOBITHI B OKpY)KalOLIEM MHUPE M B KU3HU; 3HAKOMCTBO C IOHSTHEM
HE3aBHCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHUCET U €ro
POJIbIO B MAaCCOBBIX SIBJICHUSX

16

YMeHne BRIOMpPATh TOAXO/ISIINA U3YICHHBIM METOJ JJIs PEIICHUS 3a/1a4H,
MPUBOJUTH TPUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B TPHUPOJAC H
JKU3HH, PACIO3HABATh IPOSBICHHE 3aKOHOB MAaTEMAaTHKU B HCKYCCTBE,
OIKCHIBATh OTHEJIbHBIE BBIAAIONIAECS PE3YJbTaThl, MOJYYEHHBIE B XOJE
pPa3BUTHUSI MAaTEMaTUKU KaK HAyKd, MPUBOJAUTH NMPUMEPbl MAaTEMaTUUECKUX
OTKPBITUI U KX aBTOPOB B OT€YECTBEHHOW U BCEMUPHOU UCTOPUH

ITepeuennb 351eMEHTOB coziepxkanusi, mpoepsieMbix Ha OI'D
110 MaTeMaTHKe

Kon

[IpoBepsieMblii 37IEMEHT COJIEPKAHUS

Yucia ¥ BEIYMCIICHUS

1.1

HaTypanLHHe n OCJIbIC YnClIa. HpI/ISHaKI/I JCIINMOCTH LCIIbIX YHUCEII

1.2

OOBIKHOBEHHBIE U JECATUYHBIC IPOOHU, MPOIICHTHI, OECKOHEYHBIC ITEPHUOTUICCKIE
npoou

1.3

PanuonanesHble yncna. ApI/I(i)MeTI/IquKI/Ie orepanun ¢ pallMOHAJIbHBIMA YUCJIIaAMHA

1.4

HeﬁCTBHTCHLHBIC quciia. ApI/I(bMeTI/I‘leCKI/Ie oncpanunu ¢ I[eﬁCTBHTCJILHLIMI/I
qucjiaMu

1.5

HpI/I6J'II/I)KeHHHC BBIYUCIICHUA, IIpaBUJIa OKPYIJICHUA, IIPUKHUJIKA W OLICHKa
pe3yibTaTra BBIUMCIICHUM

Anre6panqec1<He BbIPAKCHUA

2.1

BykBeHHBIE BhIpaykeHUs! (BBIPOKEHUS C TEPEMEHHBIMH )

2.2

Crenenb c uenbiM mokazareneM. CTemeHb C palOHaJIbHBIM TIOKa3aTelieM.
CBOJiCTBa CTEIIEHU




2.3

MHuorousieHsl

24 AunreOpandeckast JpoOb
2.5 Apudmernuecknii KOpeHb HATYPAITbHOM CTeTeHH. JlecTBHS ¢ apuMETHICCKUMHU
KOPHSIMHU HATypaJIbHOU CTEIICHU
3 VYpaBHEHUS 1 HEPABEHCTBA
3.1 Henbie u apoOHO-panuoHanbHbIe ypaBHEHHs. CHCTEMBI M COBOKYIHOCTH
YpaBHEHUU
3.2 Henbie n apoOHO-panMoHaNbHBIE HepaBeHCTBA. CHCTEMBI W COBOKYITHOCTH
HEPaBEHCTB
3.3 Pemienne TeKCTOBBIX 3a4a4
4 YmcnoBble MOCIeI0BaTEIbHOCTH
4.1 IlocneqoBaTenbHOCTH, CLIOCOOBI 3aJaHUsT IOCIEI0BATENLHOCTEN
4.2 Apudpmernueckass W TeoMmeTpuueckas nporpeccur. Dopmyna  CIOKHBIX
MPOIICHTOB
5 OyHKIMU
5.1. OyHKIMA, criocoObl 3aaanus GyHkuu. ['paduk Gynkmuu. O6macTs onpenencHus
U MHOXeCTBO 3HaueHui Qyakumu. Hymum  dynaxkumm.  TIpomexyrku
3HAKOMOCTOSTHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIHUH. MaKCUMyMBI |
MHUHUMYMBI (pyHknuu. HawmGosnbliee W HauMeHblllee 3HaueHHWE (QYHKIMH Ha
MIPOMEKYTKE
6 KoopauHaTsl Ha MPSIMO¥ U TUIOCKOCTH
6.1 KoopaunartHas npsimast
6.2 JlekapTOBBI KOOPIMHATHI HA IJIOCKOCTH
7 I'eomeTpust
7.1 I'eomerpuueckue GUrypbl 1 ux CBOMCTBa
7.2 TpeyronpHuK
7.3 MHOTOYTrOJIbHUKU
7.4 OKpyXHOCTb U KpyT
7.5 N3mepenune reoMeTpuyecKiX BeIHMUNH
7.6 BekTopel Ha IIIOCKOCTH
8 BeposTHOCTS U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepostHocTh




8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padsr
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