Pabouas mporpamma no yuebHoMy nipeamety «MaTtemaTrkay (0a30BbIi ypOBEHb) (ITpeaMeTHas
obnmacth «MaremMaTuka W HMHPOPMATHKA») BKIIOYACT MOSCHUTEIBHYIO 3alHCKY, COJEpKaHUE
oOyueHus, IUIAHUPYEMbIE pEe3yJIbTaThl OCBOCHHS NPOTPaMMbI MO MATEMAaTHKE, TEMaTHYECKOE
manupoBanue. [losicHuTenbHas 3amucKa OTpakaeT oOIKe e U 33/1a4d U3YUYCHHUS] MAaTEMaTUKH,
XapaKTePUCTUKY TICUXOJOTHUYECKUX TIPEANOChUIOK K €€ HM3y4eHHI0 OOYYarOIUMHUCSA, MECTO B
CTPYKType Y4eOHOTrO TIlaHa, a TaKXKe MOAXOAbl K OTOOpY COJACpKaHHS, K OINPEACTICHUIO
TUTAHUPYEMBIX pe3ynnbTaToB. Coepikanne 00y9IeHHs PACKPBIBACT COIepKaTeIbHBIC IMHUH, KOTOPBIC
MpeAiaraloTcs i 00s3aTeIbHOTO0 M3YYEHMs] B KaXXJOM KJIacCe€ HAa YPOBHE CPEJAHEro OOIIero
obOpa3oBanus. [lmaHupyeMble pe3yibTaThl OCBOCHHS IPOTPAMMBI TI0 MaTEMATHKE BKIIOYAOT
JUYHOCTHBIC, METAIIPEIMETHBIC PE3YIbTATHI 32 BECh IIEpHO01 00yUeHHUS Ha YPOBHE CPETHETO OOIIEro
o0Opa3oBaHUs, a TAKXKE MPEIMETHBIE JIOCTHKECHUS 00yJaIONIerocs 3a KaXx bl To1 00y4IeHUSI.

HNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo maTemaTHKe Ha ypOBHE cpeaHero oOmiero oOpasoBaHus pa3paboTaHa Ha
ocHoBe PI'OC COO c yuéroM COBPEMEHHBIX MHPOBBIX TpeOOBaHMM, MPEABABIAEMBIX K
MaTeMaTH4YeCKOMY 00pa30BaHUIO, U TPATUIIUNA POCCUICKOTO 0Opa3zoBaHus. Peanusaiius mporpaMmsl
10 MaTeMaTUKe 00eCTeUnBacT OBJIAJICHUE KITIOYEBBIMUA KOMITETEHIIUSIMH, COCTABIISIOIIUMHA OCHOBY
JUTSI CAMOPA3BUTHS M HETIPEPHIBHOTO 00pa30BaHUs, IIEJIOCTHOCTh OOIIEKYIbTYPHOTO, TUYHOCTHOTO U
MO3HABATEIHFHOTO PA3BUTHS JIMYHOCTH 00yJaronuxcs. B mporpaMmmMe o MaremMaTrke y4TeHBI UIEU U
nojoxxenus KoHuenuu pa3Butus MareMarndeckoro obpaszoBanus B Poccuiickoit @enepanuu. B
COOTBETCTBHMU C HA3BaHWUEM KOHIIEIIIUM, MaTeMaTUYeCKOe OOpa30BaHUE JOHKHO, B YACTHOCTH,
MPEAOCTABIISITh KAKIOMY OOy4JaromeMycsi BO3MOXKHOCTh JOCTHKEHHUS YPOBHS MaTeMaTHUECKHX
3HaHUH, HEOOXOUMOTO IS JATbHEHIIEeH YCTICIHOM )KU3HH B 001mecTBe. IMEHHO Ha pemeHne dTou
3a/1auy HalleJIeHa MpoTpaMMa 1o MaTeMaTrke 0a30Boro ypoBHs. B anoxy miudpoBoit Tpanchopmanmm
Bcex cdep UeIOBEYECKOW MACSITEIPHOCTH HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM
4esl0BEeKOM 0e3 0a30BOil MaTeMaTUYECKOM MOTOTOBKH. YK€ B IIKOJIE MaTeMaTHKa CIY>KUT OTIOPHBIM
MpeIMEeTOM Uil M3Yy4YeHHs] CMEXHBIX JUCHUIUIMH, a B JKU3HM TIOCJ€ NIKOJBl pPeaJbHOU
HEOOXOIMMOCTBIO CTAaHOBHUTCS HETMPEPBIBHOE 0Opa3oBaHME, YTO TpeOyeT MOJHOLCHHON 0a30BOM
o0ureo0pa3oBaTeabHOM MOATOTOBKU, B TOM YUCIIE U MAaTEMAaTUYECKOM. DT0 00YCIOBIEHO TEM, UTO B
Halll JHU PACTET YHUCIO CHEHUAIbHOCTEH, CBS3aHHBIX C HEMOCPEICTBEHHBIM IMPUMEHEHHEM
MaTeMaTHKU: U B cdepe SKOHOMHKH, U B Ou3HEce, U B TEXHOJOTMYECKHX OOJIaCTAX, U Jaxe B
rymaHuTapubix cgepax. Takum o0pa3oM, Kpyr oOydaromIuXcs, UIsi KOTOPBIX MaTeMaTHKa
CTaHOBUTCS 3HAYUMBIM MIPEJIMETOM, CYIIECTBEHHO PACIIUPSIETCS.

[IpakTiyeckas Moje3HOCTb MAaTeMaTHUKU OOYyCIOBIIEHA TEM, YTO €€ MPEeIMETOM SIBIISIOTCS
(dbyHIaMeHTaJIbHbIE CTPYKTYpPbl HAIErO0 MHUpA: MPOCTPAHCTBEHHBIE (OPMBI U KOJIWYECTBEHHBIE
OTHOIICHUS OT MPOCTEHUIINX, YCBAUBAEMbIX B HEMIOCPEICTBEHHOM OIIBITE, 0 JOCTATOYHO CIIOXKHBIX,
HEOOXOIMMBIX JUIsl Pa3BUTHUSI HAYYHBIX U TEXHOJIOTHYECKUX UAeH. be3 KOHKPEeTHhIX MaTeMaTHYeCKIX
3HAHWI 3aTPYTHEHO TOHUMAHUE MPUHIIUIIOB YCTPONUCTBA U UCTIOJIB30BAHUS COBPEMEHHOM TEXHUKH,
BOCIIPUATHE W HMHTEPHpETalusi pa3HOOOpa3HOW COIMATBHOM, IKOHOMUYECKOW, MOJUTHYECKOMN
undopmanuu, MmanodpPpekTUBHA MOBCEHEBHAS TPAKTUYECKas AEITeTbHOCTh. KakjoMy yenoBeky B
CBOEH KU3HU MPUXOAUTCS BBIMOIHATH JOCTATOYHO CJIOKHBIE PACUETHI U COCTABIISITH HECIIOKHBIE
QITOPUTMBI, HAXOJUTh HYXHbIE (POPMYIBI U MPUMEHSITh UX, BIAJETh MPAKTUYECKUMU MPUEMaMU
reOMETPUYECKUX HM3MEPEHUN U TMOCTPOSHHH, 4YuTaTh WH(OPMALNIO, MPEICTaBICHHYIO B BUIY
TabNIUIl, JUarpaMM U rpauKoB, KUTh B YCIOBUSX HEOTPEAEIEHHOCTH U MIOHUMATh BEPOSTHOCTHBIN
XapakTep CIy4aHbIX cOOBITUN. OJHOBPEMEHHO C pacuIupeHrueM chep MpUMEHEHHs] MaTeMAaTUKH B
COBpPEMEHHOM o011ecTBe BCE Oojee BaKHBIM CTAaHOBUTCS MATEMaTHMYECKUW CTHIIb MBIIUICHUS,
MPOSIBJISIONINNCS B ONpPEAENEHHBIX YMCTBEHHBIX HaBbIKax. B mpoiiecce M3ydyeHus MAaTeMaTHKU B
apceHan MpUEMOB U METOJIOB MBIIIJICHHSI YEJI0OBEKa €CTECTBEHHBIM 00pa30M BKITIOYAOTCS] MHTYKIIHS
U nefyKius, 00001eHne U KOHKPETHU3allHsl, aHAIU3 U CUHTE3, KIaCCU(PHUKAIUSI U CUCTeMaTH3aIHs,
abctparupoBanne u aHanorus. OOBEKTHl MaTEeMaTHUYECKUX YMO3AKIIOUCHHH, TMpaBuiIa HX
KOHCTPYHPOBAHHUSI PACKPBHIBAIOT MEXaHH3M JIOTMYECKUX IMOCTPOCHHI, CIOCOOCTBYIOT BBIpAOOTKE
yMeHHusT (QOpMYIHpPOBaTh, OOOCHOBBIBATH M JIOKA3bIBAaTh CYXKJACHHUSA, TEM CaMbIM pPa3BUBAIOT



JIOTMYECKOE MBIIUICHHE. MaTeMaTuke TNPUHAUICKHUT BeAyllas pojib B (HOPMUPOBAHUU
AITOPUTMUYECKON KOMIIOHEHTHI MBIIUIICHUS M BOCIUTAHUW YMEHHUH JEeWCTBOBATh 1O 3aJaHHBIM
JIrOpUTMaM, COBEPILLIEHCTBOBATh U3BECTHBIE U KOHCTPYHPOBATh HOBBIE. B mpoliecce pemeHus 3aaaqy
— OCHOBHOH Y4eOHOW JEATENbHOCTH Ha YPOKaXx MAaTEeMaTWKH — pPa3BUBAIOTCS TBOpYECKAas H
NpPUKIAJHAs CTOPOHBI MblieHus. OOydeHune mareMaTHke IaéT BO3MOXKHOCTh pa3BUBATh Y
oOyJaromuxcs TOYHYIO, PalMOHAJIBHYI0 M MH(POPMATUBHYIO pedb, yMEHHE OTOMpaTh Hamboiee
MOJXOMSAIIUE S3BIKOBBIE, CUMBOJIMYECKUE, TPAQUUECKUE CPEACTBA ISl BBIPAXKECHUS CYKACHUU U
HArJSIHOTO WX TIpercTaBieHus. Heo0XoaMMbIM KOMIOHEHTOM OOIIEH KyJIbTYphl B COBPEMEHHOM
TOJIKOBaHUM sBJIETCA OOIlIee 3HAKOMCTBO C METOJAAMM [I03HAHUS  JIEHCTBUTENIBLHOCTH,
MIPEJICTaBICHUE O IMPEAMETEe U METOJE MAaTeMaTHWKH, €r0 OTIMYUS OT METOJIOB €CTECTBEHHBIX U
T'YMaHUTApHBIX HAayK, 00 OCOOEHHOCTSX NPUMEHEHHUS MAaTEeMAaTUKH IS PEIICHUS HAyYHBIX H
NPUKIAJHBIX 3a7ad. Takum o00pa3oM, MaremMaThyeckoe oOpa3oBaHME BHOCHT CBOM BKJIAaa B
(dhopmupoBaHue o01Iel KyIbTyphl yeloBeka. M3yuenne MmareMaTHKu CIOCOOCTBYET 3CTETUUECKOMY
BOCIIUTAHHUIO YEJIOBEKA, IOHMMAHUIO KpacoThl M M3SIIECTBA MAaTEeMAaTUYECKUX PacCyXKICHU,
BOCTIPUATHIO TEOMETPUIECKUX (POPM, YCBOCHHUIO HIIEH CHMMETPHUH.

[TpuopureTHbIMH TeNsiMU 00ydeHHss MaTematuke B 11-12 xiaccax Ha 0a30BOM ypOBHE
ABIISIOTCS:  (QOPMHPOBAHUE [EHTPAIBGHBIX MAaTeMAaTHYECKUX MMOHATHH (YMCIO, BEJTUYMHA,
reoMerpuueckas  ¢urypa, IepeMeHHas, BEpOSTHOCTh,  (yHKIMSA), oOecrneuynBaromInX
MIPEEeMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTEMaTHUECKOTO 00pa3oBaHus 00y4aroIXcs; M0ABeIeHUE
oOyuaronuxcs Ha [JOCTYIHOM J/JIi HHUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3M MAaT€MaTUKH U
OKPY’KaIOILIEro MUpa, MOHUMaHNe MaTeMAaTUKH KaK 4acTH 00Iel KyIbTypbl YEJIOBEUECTBA; Pa3BUTHE
MHTEJJIEKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEW OOydaroluxcs, MO3HABATEJIbHON aKTHUBHOCTH,
WCCIIEIOBATENILCKUX YMEHHH, KPUTHYHOCTH MBIIUICHUS, WHTEpeca K HM3YYCHUI0 MAaTeMAaTHKH;
¢dbopmupoBaHre (QPYHKIMOHAIBHON MaTeMaTW4YeCKOW TIpaMOTHOCTH: YMEHHS pacro3HaBaTh
MaTeMaTH4eCKHE aCHEeKThl B PEAIbHBIX KU3HEHHBIX CUTYaLUAX U MPU U3YYEHUU JPYrUX y4eOHBIX
MPEeIMETOB, MPOSBJICHUS 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (GOpMYyIHMpOBaTh HX Ha S3bIKE
MaTeMaTHUKd M CcO3JaBaThb MaTeMaTHYeCKUE MOJENH, MPUMEHSATh OCBOCHHBIH MaTeMaTH4YecKUil
anmapar JUisl pelIeHUs MPaKTUKO-OPUEHTHPOBAHHBIX 3a7ad, WHTEPIPETUPOBATH U OLIEHUBATh
MOJIy4eHHbIE pe3ynbTaTbl. OCHOBHBIMHU JIMHUSIMHU cojep:kaHus matemMatnku B 10—11 kimaccax
ABIAIOTCS: «Yucna u BeIYMCICHUSY, «Anredpay («Anrebpandeckue BhIpaKEHHs», «YpaBHEHUS U
HepaBeHCTBay»), «Hauana maTemaruueckoro ananuza», «l'eomerpus» («I'eomerpuueckue GUrypsl u
UX cBOicTBa», «3MepeHue reoMeTpUYECKUX BEIUYUHY), «BeposTHOCTh U cTaTUCTUKay». JlaHHBIE
JUHUHU Pa3BUBAIOTCS MapauIeNbHO, KaXk/Jas B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJTHAKO HE
HE3aBHCHMO OJIHA OT APYroii, a B TECHOM KOHTAKTe U B3auMoaerictBuu. Kpome 3toro, ux oo0benuHseT
JIoTUYecKas COCTaBJISIONIAs, TPAJUIMOHHO TMPHUCYIIash MaTeMaTUKe W TMPOHU3BIBAIOLIAS BCE
MaTeMaTHYeCKHue Kypchl H cojaepxatenbHble JuHuH. CdopmynmupoBanHoe B PI'OC COO
TpeOOBaHUE «BJAJCHHE METOJaMH JIOKa3aTeNbCTB, AJITOPUTMAMH pEIICHHS 3a7ad, yMEHHue
(dbopMynupoBaTh OMpeeNeHUsl, aKCHOMbI U TEOPEMBI, IPUMEHSITh MX, MPOBOJUTH JOKa3aTeIbHbBIE
paccyXJeHHUs B XOJIe PELIeHHs 3a7au» OTHOCHUTCS KO BCEM Y4eOHBIM Kypcam, a (opMHUpOBaHHE
JIOTUYECKUX YMEHMH pacrpeAenseTcss Mo BceM rojaMm OO0y4eHHs Ha YpOBHE CpPEIHEro OOIlero
oOpa3oBanus. B coorserctBun ¢ @®I'OC COO Matematuka sBiseTcs 00s13aTeIbHBIM IPEIMETOM Ha
JAaHHOM ypoBHE oOpazoBanus. IIporpammoil mo MaTemaTHKe NpeaycMaTpUBaeTCs H3ydeHUE
yueObHoro mnpeamera «MaremaTHkay B paMKax TpEX y4deOHBIX KypcoB: «AureOpa M Hayana
MaTeMaTU4YeCKOro aHaiausza», «l'eomerpus», «BeposTHOCTb U cTaTuCTHKa». DopMHUpoBaHME
JIOTMYECKUX YMEHHUM OCYIIECTBIISIETCS Ha MPOTSDKEHUHM BCeX JIeT OOy4YeHUs Ha YpOBHE CPEJHETO
oOmiero oOpa3oBaHUs, a AJEMEHTHI JIOTUKU BKIIOYAIOTCA B COJAEP)KaHHE BCEX HA3BaHHBIX BBILIE
y4eOHBIX KypPCOB.

OO11ee unciIo 4acoB, OTBEJCHHBIX JUI U3ydeHHsl MaTeMaTuku — 476 yacos: B 11 kitacce — 238
gacoB (7 4yacoB B HeJlent), B 12 kmacce — 238 yacoB (7 4acoB B HEJIEIIO).

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI 110 MATEMATHUKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA



W3yueHne maTeMaTHKM Ha YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS HANpaBiICHO Ha
JTOCTIKEHHE OOYYarOUUMHUCS JINYHOCTHBIX, METANpPEeIMETHBIX U TMPEIMETHBIX 00pa3oBaTeIbHBIX
pe3yJIbTaTOB OCBOEHUS Y4eOHOTO IIpeaMETa.

JIMYHOCTHBIE PE3YJIBTATbBI

B pesynbraTte u3ydeHuss MaTeMaTHKHd Ha YpPOBHE CpeAHero oOmero oOpa3oBaHUsS Yy
oOyuatomierocs OyayT cOpMUPOBAHBI CIICAYIONTUE TNIYHOCTHBIC PE3YIbTATHI:

1) rpaskgaHCcKOTO BOCHHUTAHUS: C(HOPMUPOBAHHOCTD TPAKIAHCKON MO3UIIMK 00YJarOIIerocs
KaKk aKTUBHOTO W OTBETCTBEHHOTO WIEHA POCCHICKOTO OOmecTBa, NPEACTaBICHUE O
MaTeMaTHYEeCKUX OCHOBaX (YHKIMOHMPOBAHMS pPa3IMYHBIX CTPYKTYp, SBJICHUH, MpoLELyp
IPakJIaHCKOTO 00I11eCTBAa (BBIOOPHI, OTIPOCHI U IPYro€), YMEHUE B3aUMO/ICHCTBOBATH C COITUATbHBIMU
WHCTUTYTaMH B COOTBETCTBHU C X (DYHKIMSIMH U Ha3HAYCHUEM;

2) [aTPUOTHYECKOTO BOCIUTAHHA: CHOPMHUPOBAHHOCTD POCCHICKON TpaskIaHCKON
UJEHTUYHOCTH, YBaXXEHUS K NPOIUIOMY M HACTOSILIEMY POCCUWCKONW MaTEeMaTHKH, 1IEHHOCTHOE
OTHOIIIEHUE K JOCTHKECHUSIM POCCUMCKUX MATEMATUKOB M POCCHMCKOW MAaTeMaTUYECKOM IIKOJIbI,
HCIO0JIb30BAHUE ATHUX JIOCTHKEHUHN B APYrUX HAyKaX, TEXHOJIOTHX, Chepax SKOHOMUKU;

3) AyXOBHO-HPAaBCTBEHHOTO BOCIMTAHUS: OCO3HAHHE IYXOBHBIX IIEHHOCTEH POCCHUHCKOTO
Hapoja, c(HOpPMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, ITMUYECKOTO IOBEACHHUS, CBS3aHHOTO C
MPaKTUYECKUM IMPUMEHEHHUEM TOCTHKEHUI HAyKU U JESITeIbHOCThIO YYEHOTO, OCO3HAHUE JTMYHOTO
BKJIaJ]a B TIOCTPOEHUE YCTOMYMBOTO OyAyILEro;

4) 5CTETUYECKOTO BOCIUTAHMS: SCTETHMUECKOE OTHOLIEHHWE K MHUpY, BKIIOYas 3CTETHKY
MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH, 00bEKTOB, 3aJa4, pelIeHnui, pacCyKIeHHM, BOCIPUUMYHUBOCTh
K MaTeMaTU4YEeCKUM acleKTaM pa3jIHMYHbIX BUJOB UCKYCCTBA;

5) ¢usnueckoro BOCHUTaHUA: C(HOPMHPOBAHHOCTH YMEHHUS MPHUMEHSTh MaTeMaTHYECKHe
3HAHMS B MHTEpECax 370POBOI0O M 0€30MacHOT0 00pasa KU3HU, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY
3I0pOBbIO (30pOBOE MHTAaHWE, COATAHCHPOBAHHBIN PEXUM 3aHATUH M OTIbIXa, peEryispHas
¢bu3uvecKass aKTUBHOCTH), (PHU3WUYECKOE COBEPIICHCTBOBAHWE TMPU 3aHATUSAX  CIIOPTHBHO-
037I0POBUTEIHHON AESITETbHOCTHIO;

6) TpyZIOBOTO BOCIIUTAHUS: TOTOBHOCTH K TPYAY, OCO3HAHHE LIEHHOCTH TPYAOII00US, HHTEpeC
K pa3iuyHbIM cdepam MpodeccHoHaTbHON AeATeIbHOCTH, CBA3aHHBIM C MAaTeMaTHKOM u eé
MIPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyaymiei mpodeccun U peann3oBbIBATH
cOOCTBEHHBIE KU3HEHHBIE [1JIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTUYECKOMY 00Opa30BaHUIO U
caM000pa30BaHUIO HA MPOTHKEHUHU BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PELICHUU
MPAKTUYECKUX 3a7a4 MaTeMaTHUeCKON HapaBIE€HHOCTH;

7) KOJIOTUYECKOT0 BOCIIUTAHUS: C(POPMHUPOBAHHOCTH SKOJIOTHUECKOH KyJIbTYpbl, IOHUMaHUE
BIIUSIHUSL COLIMATbHO-9KOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMAIbHON Cpelbl,
OCO3HAHHE TIJI00ATLHOTO XapaKTepa OSKOJOTHYECKUX NpoOJieM, OpUEHTAIUsl Ha MpUMEHEHHE
MaTeMaTHYeCKUX 3HAHUM Ui pelleHus 3a7ad B O0JIaCTH OKpYXKAIOUIeH cpeabl, MIIaHUPOBaHUE
MOCTYIKOB U OLIEHKHU WX BO3MOXHBIX MOCIIEICTBUI TSl OKPYXKAIOLIEH cpeapl;

8) IEeHHOCTH HAYYHOTO MO3HaHUs: CHOPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH, TOHUMAaHUE MAaTeMaTHYECKOI
HAyKH Kak cgepbl YeIOBEUECKOMN NESTEIbHOCTH, ITANOB €€ Pa3BUTUS U 3HAUMMOCTH Ui Pa3BUTHS
LUMBUIIU3AIlMY, OBIAJICHUE S3bIKOM MAaTeMaTUKU M MaTeMaTU4YeCKOW KYIbTYpOH KakK CpPeACTBOM
MIO3HAHUS MHpPA, FOTOBHOCTH OCYILECTBIATH NPOECKTHYIO M HCCIEN0BATENbCKYIO IESATEIBHOCTh
WHAMBUYAJIIbHO U B TpYIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesynabTare OCBOEHHS NHpOrpaMMbl MO0 MaTeMaTHKE Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBanuss y oOydqaromerocss Oyayr cQopMHpOBaHBI METalmpeIMETHbIE  PE3YNIbTaThl,
XapaKTEepU3yIOIIMECs  OBJIAJCHUEM  YHUBEPCAJIBHBIMM  IIO3HABaTECIBHBIMM  JCHCTBUSAMH,
YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMU JICUCTBUSIMH M  YHUBEPCAJIbHBIMH  PEryIsTUBHBIMU
JEACTBUSAMM.

ITo3naBaTenbHBIC yHHBeEPCAIbHbIC YUeOHbIC e CTBHUS.



ba3oBble loruueckue AecTBUsA:

- BBIABJIATD M XapaKTEpPU30BaTh CYIICCTBEHHBbIC NPU3HAKA MAaTEMaTHYECKHX OOBEKTOB,
MOHATUH, OTHOLICHUH MEXy MOHATUAMH, POPMYIUPOBATH ONPEICIICHHS TOHATHH, yCTaHABIUBATD
CYIIECTBEHHBIN MPHU3HAK KacCU(UKAIMH, OCHOBAHUS Ui OOOOLICHUS M CPAaBHEHUS, KPUTEPUU
IIPOBOJMMOTO aHAJIM3a;

- BOCHpPUHHMATH, (OPMYIUPOBATH M MPEOOPa3OBHIBATH CYXACHUS: YTBEPIUTEIbHBIC H
OTpULIATENIbHbIE, €IUHUYHbIC, YacTHble W OOILIUe, YCIOBHbBIC; BBIABIATH MaTEMAaTUUYECKUE
3aKOHOMEPHOCTH, B3aUMOCBS3M W TPOTHBOpeurss B (akTaxX, [NaHHBIX, HAOIIOJNCHUAX U
YTBEPKIACHUSIX, MIpeaIaraTb KpUTEPUH JJIsl BBISBICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNH; €/IaTh
BBIBOJIbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHMKHU, JECAYKTHBHBIX U WHIYKTUBHBIX YMO3aKIHOUEHUH,
YMO3aKJIFOUEHUH 10 aHAJIOTUU;

- IPOBOJIUTH CAMOCTOSITENILHO JJOKA3aTeJIbCTBA MATEMATUYECKUX YTBEPKACHUMN (TIPSMBIE U OT
IIPOTUBHOTO), BEICTPAaUBATh ApryMEHTALIMIO, IPUBOJUTH IPUMEPHI U KOHTPIIPUMEPBI, 000CHOBHIBATh
COOCTBEHHBIE CY)X/IEHHS U BBIBOJbI; BBIOMpPATh croco0 pemnieHus yuyeOHOW 3ajauu (CpaBHUBATh
HECKOJIbKO BapHaHTOB pELIEHHs, BHIOMpaTh HauOoJiee MOAXOAAIIUN C Y4ETOM CaMOCTOSITEIILHO
BBIJICJIEHHBIX KPUTEPHUEB).

basoBble uccnenoBarenbckue AeMCTBUS:

-MCIO0JIb30BaTh BOMPOCHI KAK MCCIIEOBATENbCKUIA UHCTPYMEHT MO3HAHUS, (GOPMYIUPOBATH
BONPOCHI, (DUKCHUpYIOIIME MPOTUBOpEUYHE, MpoOJieMy, YCTaHABIMBATh MCKOMOE U JIAaHHOE,
(hopMHpOBaTh TUNIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIUIO, MHEHHUE; MPOBOJUTH CAMOCTOSTENHHO
CIUTaHWPOBAHHBIN SKCIIEPUMEHT, UCCIIeI0BaHUE [0 YCTAaHOBJICHHUIO 0COOEHHOCTEN MaTeMaTUYECKOTO
o0beKTa, SBJIEHHUS, NPOLECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIY OOBEKTaMH, SIBICHUSIMHU,
IpoLeccamu;

- CaMOCTOSITENTbHO (POpMyNIHpOBaTh 0OOOIIEHNS M BBIBOABI MO pe3yabTaTaM MPOBEIEHHOTO
HaOJIO/IEHUs], UCCIIE0BAaHUs, OLCHUBATh JOCTOBEPHOCTh IOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJIOB U
0000111eHUH; TPOTHO3UPOBATh BO3MOKHOE PA3BUTHE MTPOLECCA, @ TAKXKE BBIABUIaTh MPEAIOJIOKEHHS
0 €ro pa3BUTUH B HOBBIX YCIOBHSIX.

Pabota ¢ uadopmanmeii:

- BBISABJIATh JIe(UIUTE HHPOPMALIMH, JAHHBIX, HEOOXOAUMBIX Ul OTBETa Ha BOIPOC U JUIs
peleHus 3ajadd; BbIOMpaTh MHPOPMALMIO M3 MCTOUYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATh,
CHCTEMaTU3UPOBATh U HHTEPIPETUPOBATH HH(YOPMALIMIO PA3IIMYHBIX BUAOB U GOPM IPEICTABICHHUS;

- CTPYKTYpUPOBAaTh UH(OPMAIHIO, IPEACTABIIATH €€ B pa3IMYHbIX (OopMax, WILTIOCTPUPOBATh
rpaduuecKy; OLICHWBATh HAAEKHOCTh HMH(GOPMALUU IO CaMOCTOSTENbHO CHOPMYIUPOBAHHBIM
KpPUTEPHIM, CHOPMYITUPOBAHHBIM CaMOCTOSATEINIBHO.

KoMMyHHMKaTHBHbBIE YHUBEpCAIbHbIEC YUeOHbIE IEHCTBUSL:

- BOCIIPMHUMAaTh M (OPMYJIUPOBATH CYXJAEHUS B COOTBETCTBHU C YCIOBHMSIMHM M LEISIMU
o011eHus, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX,
J1aBaTh NOSCHEHMs [0 X0y pEeIIEeHUs 3a1a4, KOMMEHTUPOBATh [OJy4YCHHBII pe3yibTar;

- B XoJe 00CyXIEHHUs 3a/1aBaTh BOIPOCHI 10 CYIIECTBY 00CYX1aeMON TeMbl, IPOOIEMBI,
pemraeMoi 3aJaud, BBICKAa3bIBaTh MJI€W, HAllEJIEHHbIE HA IOWCK PpEIIEHHs, COMOCTABIATh CBOU
CYXKJEHHsI C CYXJIEHUSIMH JPYTrUX YYacCTHHKOB JAMANOra, oOHAapyXMBaThb pa3jIMuhe M CXOJICTBO
MO3ULMH, B KOPPEKTHOH opme (popMyarpoBaTh pa3HOIIACHsl, CBOU BO3PAKEHHUS;

- NIPEICTAaBJIATH PE3YJbTAaThl PELICHUS 3aJauM, SKCIEPUMEHTA, HCCIENO0BAaHUSA, MPOEKTa,
CaMOCTOSITEJIbHO BBIOMpaTh (popMaT BBICTYIUICHHS C Y4ETOM 3a/au MPe3eHTAUN U 0COOCHHOCTEH
ayJIUTOpHUH.

PeryasitTuBHbIC YHMBepCaJIbHbIe y4eOHbIe NelicTBUSA

Camoopranusanus:

- COCTaBJIATH IUIAH, aJITOPUTM PELICHUS 3a7aui, BBIOUPATh CIIOCOO peIIeHus ¢ Y4ETOM MMEIOLIUXCS
pecypcoB U cOOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PeLLICHUN
¢ yu€TOoM HOBOM MH(OpPMALIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIM HHTEIIEKT:



- BJIaJICTh HaBBIKaMH MO3HABATEIILHON pedIeKCHU KaKk OCO3HAHUS COBEPIIAEMBIX ACHCTBUI U
MBICTUTEIBHBIX MPOLIECCOB, UX PE3YJIbTAaTOB, BIAAETh CIIOCOOAMH CAMOTPOBEPKH, CAMOKOHTPOJIS
mporiecca M pe3yibTara pelieHus MaTeMaTHYeCKON 3aJauu;

- MpeIBUAETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTh IHpPH DEHICHWH 3aJadd, BHOCHTH
KOPPEKTHBBI B JICATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAWICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

- OIICHMBATh COOTBETCTBUE PE3yIbTaTa LEIH U YCIOBHSIM, OOBSICHATH MPUYUHBI JIOCTHKECHUS
WIA HEJOCTIKECHHS PE3ylbTaTOB JIEATEIbHOCTH, HAXOJWUTh OMIMOKY, JaBaTh  OILEHKY
npUOOPETEHHOMY OTIBITY.

CoBMecTHas 1€ATEIbHOCTB:!

- TMOHUMATh M KCIIOJIb30BATh MPEHMYIIECTBA KOMAHIHOW M WHIMBHIYAIbHON pabOTHl MpU
peneHn# y4eOHbIX 3a/1a4, MPUHUMATH 11T COBMECTHOH JIESTEILHOCTH, INITAHUPOBATH OPraHU3aINI0
COBMECTHOM pabOoThI, pacIpeesiTh BUIBI pabOT, JOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U PE3YIbTAT
paboTel, 0000IIaTh MHEHHUS HECKOJbKUX JIIOJIEH; Y4acTBOBATh B TPYNIOBBIX (popmax pabOThI
(oOcyxneHus, 0OMEH MHEHUI, «MO3TOBbIE€ IUTYPMbI» U UHBIE),

- BBHITIOJIHATH CBOIO YacTh Pa0OTHl M KOOPAWHUPOBATH CBOW JIEHCTBHS C JAPYrHMH WICHAMHU
KOMaH/Ibl, OIIGHUBaTh KAadyeCTBO CBOETO BKJIaJa B OOMMHA TPOAYKT IO KPUTEPHUSM,
cOpPMYIMPOBAHHBIM YYaCTHUKAMH B3aHMOJACHCTBHSL.

NPEAMETHBIE PE3YJIbTATbBI

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS IPOTPAMMEI MO0 MaTeMaTHKe Ha 0a30BOM ypOBHE Ha
YPOBHE CpeIHEro o0mero oopa3oBaHus MPEIACTABICHEI 110 To/1aM OOYYeHHUsS B paMKax OTAEITbHBIX
Y4eOHBIX KYPCOB B COOTBETCTBYIOIIUX Pa3JiesiaX MPOrpaMMBbI IO MaTeMaTHKE.



PABOYASA NTPOT'PAMMA YUEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATHUYECKOI'O AHAJIM3A»
MHNOACHUTEJIbHASA 3AIINCKA

Y4eOHbIi Kype «Anredpa U Hadaia MaTeMaTHYECKOTO aHAIM3ay SBISIETCS OJTHUM U3 Haubolee
3HAYUMBIX B MPOTPAMME CpPETHEro OOIero o0pa3oBaHUs, TOCKOIBbKY, C OJHOH CTOPOHBI, OH
o0ecrieynBaeT MHCTPYMEHTAJIbHYIO 0a3y Uil M3yYEHHsI BCEX €CTECTBEHHO-HAy4YHBIX KYPCOB, a C
IPYroil CTOPOHBI, (POPMHUPYET JOTHUECKOe M aOCTPaKTHOE MBIIIJICHHE 00ydJaromuxcs Ha ypOBHE,
HEOOXOIMMOM JUIsl OCBOCHHS YYCOHBIX KypcOB WH(MOPMATHUKH, OOIIECTBO3HAHUS, HCTOPHH,
cinoBecHoCcTH. B pamkax ydeOHOTO Kypca «AureOpa M Hayalla MaTeMaTHYECKOTO aHaJIM3a
oOyJaroniuecs: OBJIAICBAIOT YHUBEPCAIbHBIM S36IKOM COBPEMEHHOW HAyKH, KOTOpas GOpMYyITHPYET
CBOM JIOCTIKCHHS B MaTeMaTndeckoil opme. YueOHbIH Kypc anreOpsl 1 Hadyal MaTeMaTHIECKOTO
aHaJIM3a 3aKJIaJbIBACT OCHOBY JUISI YCIICITHOTO OBJIAJICHUS 3aKOHAMU (DU3HMKH, XHMHH, OUOJIOTHH,
MOHUMAHMUsI OCHOBHBIX TEHJCHIMA HOKOHOMHKM ¥  OOINECTBEHHOM JKWU3HU, TO3BOJISIET
OPUEHTUPOBATHCSI B COBPEMEHHBIX IU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHIX, YBEPEHHO
WCIIOJIb30BaTh UX B MOBCEIHEBHON KU3HU. B TOXe Bpems OBIaieHHE aOCTPAKTHBIMU U JIOTHUYECKH
CTPOTUMU MAaTEMAaTHUYECKUMHU KOHCTPYKIIMSIMUA Pa3BUBAE€T YMEHUE HAXOJUTh 3aKOHOMEPHOCTH,
000CHOBBIBATh HCTUHHOCTH YTBEPXKJIEHHUS, WCIOJIb30BaTh O000OIIEHHEe U KOHKPETHU3AIHUIO,
abcTparupoBaHuEe M aHAIOTHIO, (OPMHUPYET KpPEAaTMBHOE M KPUTUYECKOE MbIUIeHne. B xone
M3Yy4eHHUs anredpbl U HayaJl MaTEMAaTUYECKOro aHalu3a Ha YpOBHE CpeJHero oouiero oopazoBaHus
0oOydJaromiecss TMOJy4arOT HOBBIM OMBIT pEHICHHWS TMPHUKIAJAHBIX 3a7a4, CaMOCTOATEIHLHOTO
MMOCTPOCHUSI MAaTEMAaTHYECKHX MOJIeNied peaqbHBIX CHTYallMd W MHTEPIPETAIMU TOTyYeHHBIX
perieHui, 3HaKOMSITCSl ¢ TIPUMEpaMH MAaTeMaTHUYECKHX 3aKOHOMEPHOCTEW B MPHUPOJE, HAYKe W B
HCKYCCTBE, C BBIJIAIOIIUMHUCS MATEMATHYECKUMU OTKPBITUSIMH M HMX aBTOpamMH. YUeOHBIN Kypc
anreOppl W HaYadl MaTeMaTUYeCcKOro aHaim3a oOOJIaaeT 3HAYUTEITBHBIM BOCHUTATEIHHBIM
MOTEHITMAJIOM, KOTOPBIA pealn3yeTcs Kak depe3 Y4YeOHbId Marepuai, CIoCOOCTBYIOMINMA
(hOpMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUsS, TaK M Uepe3 crenuuky ydeOHOW ACSITCIBHOCTH,
TpeOylomieil caMOCTOATEIbHOCTH, aKKypaTHOCTH, MPOJOJDKUTEIBHON KOHLEHTPAllMd BHUMAHUS U
OTBETCTBEHHOCTH 3a MOJIy4YeHHBIH pe3ynbTaT. B ocHOBe MeToauku oOydeHHs anredpe W Hayaliam
MaTeMaTHYECKOr0 aHaIn3a JISXKUT IEATeIbHOCTHRIA MPUHIMI 00yueHus. B cTpykType nmporpammbl
o anredpe W HayajaM aHaJIM3a BBIIEISIIOTCS CIEAYIONUE COAEPKATeIbHO-METOANYECKUE JTHHUU:
«Yucna u BbluucieHus», «DyHKuuu u rpapukm», «YpaBHEHHs U HepaBeHCTBa», «Hauana
MaTeMaTHYeCKOro aHanu3ay, «MHoOXecTBa M JIOTHKa». Bce OCHOBHBIE COJAEpKaTeIbHO-
METOAUYECKHUE JIMHUU U3Y4YalOTCsl Ha MPOTSHKEHUU ABYX JIeT 0OyueHUsl Ha YPOBHE CpPEeIHEro o01ero
0o0pa3oBaHUs, €CTECTBEHHO JOMOJHSSA JAPYr Apyra U MOCTENEHHO HACHIIAsICh HOBBIMH. JaHHBIN
y4eOHBII KypC SIBJSETCS HHTETPAaTUBHBIM, IOCKOJIbKY 00bEeIUHSET B ce0e coJiepyKaHue HECKOIbKHIX
MaTeMaTHYeCKUX JUCUUIUIMH: airedpa, TPUTOHOMETPHUS, MAaTeMaTH4YeCKHH aHaiu3, Teopus
MHOXXecTB U Japyrue. [lo Mepe Toro kak oOywaromiuecs OBIaJeBaloT BCE 0Oojee MIMPOKUM
MaTeMaTHYeCKUM aliapaToM, y HUX MOCIeI0BaTeNbHO (OPMUPYETCSI M COBEPIICHCTBYETCS YMEHHE
CTPOUTh MaTEMaTHUYECKYyI0 MOJENb pEallbHOM CHUTYyallud, NPUMEHATHh 3HAHUS, MOJyYCHHBIC B
yueOHOM Kypce «Anrebpa W Hauana MaTeMaTHMYECKOTO aHAIM3a», JUIsl PEIICHUS CaMOCTOSTEIbHO
chopMynTupOBaHHON MaTEeMaTUYECKOM 3a/1a4H, a 3aT€M UHTEPIPETUPOBATH MMOJTYUYECHHBIN pe3yNbTaT.
CopepxarenpHo-MeTOANYECKas TMHUS «Hucia 1 BBIYUCICHU» 3aBepiiaeT GOpMUPOBaHNE HABBIKOB
WCIOJIb30BaHUs JCUCTBUTENBHBIX YHCEN, KOTOpOe ObUIO HAayaTO Ha ypOBHE OCHOBHOTO OOIIEro
obOpazoBanusi. Ha ypoBHe cpeanero obmiero oOpa3oBaHuss oco0oe BHHUMaHHUE YIENSIETCS
(hOpPMHUPOBAHHUIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKIIOYAIOIIMX B Ce0S HCHOIb30BaHUE
pas3nuYHbBIX (HOPM 3aMUCH JIEHCTBUTENBHOTO YKCIIA, YMEHHUE PAIlMOHATBHO BHITIONHATH ACUCTBUS C
HUMHU, JeJaTh NPUKUIKY, OIICHUBATh pe3yabTaT. O0yJaromuecs noayqatoT HaBBIKA TPUOTKEHHBIX
BBIYHMCIICHUH, BBIMIOTHEHUS] JEMCTBUI C YMCIaMM, 3alMHUCaHHBIMH B CTaHIapTHOW (dopwme,
WCIOJIb30BaHUSI MAaTEMaTHYECKUX KOHCTAHT, OIICHUBAHMS YUCIIOBHIX BeIpakeHUi. CoepikarenbHas
TUHUS «YpaBHEHUS M HEPABEHCTBA» peaM3yeTcsl Ha MPOTSDKEHWH BCEero OOydeHHsS Ha YPOBHE
cpenHero ooOmiero oOpa3oBaHMs, MOCKOJIBKY B KaXKIOM pasjieie MPOrpaMMbl MPeayCMOTPEHO



pelIeHne COOTBETCTBYIONINX 3aAau. OOyuaroluecs: OBIaA€BAOT Pa3IMUHbIMU METOJaMH PEIIECHUS
LENbIX,  pPAalUOHAIbHBIX,  HMPPANUOHAIBHBIX,  IOKA3aTENbHBIX,  JIOTAQpU(PMHUUECKUX U
TPUTOHOMETPUYECKUX YPAaBHEHHI, HEPAaBEHCTB U UX cUCTeM. lloyuyeHHbIE YMEHUS MCTIOJIb3YIOTCS
MIPU UCCIIeIOBAaHUN (DYHKIIMA C MMOMOIIBIO POU3BOTHOMN, PEIICHUN MPUKIATHBIX 33734 U 3a/1a4 Ha
HAXOXJeHHE HauOOJBIINX M HaWUMEHbIIUX 3HaueHW (yHkuuu. JlaHHas copepkaTenbHas JTUHHS
BKJIIOYaeT B ce0d Takke (OPMHPOBAHHME YMEHHMH BBINOJHATH pPAacdE€Thl 1Mo  (opmylam,
peoOpa3oBaHus LENbIX, PAUOHAIBHBIX, HPPAMOHAIBHBIX U TPUTOHOMETPUIECKUAX BHIPAKEHHM, a
TaKXKe BBIPAKCHUH, COJIEpKAIIUX CTETIEHU U Jiorapumel. biarogaps M3y4eHuIo anredpandecKoro
MaTepualia MPOUCXOJUT NalbHEHIee pa3BUTHE AITOPUTMHUYECKOTO M aOCTPAKTHOTO MBIIIJICHHUS
oOyyaromuxcsi, (GOPMHUPYIOTCS HaBBIKH JACAYKTUBHBIX PAaCCYKACHUH, pabOThI C CHUMBOJIBHBIMH
dbopmamu, MpencTaBIeHUs] 3aKOHOMEPHOCTEH W 3aBHCHMOCTEH B BHJIE PABEHCTB M HEPABEHCTB.
AnreOpa mpemiaraetr 3QQeKTHBHBIE HHCTPYMEHTHI JUIS PEIICHHs MPAKTUYECKUX M E€CTECTBEHHO-
HAyYHBIX 33J1a4, HarJsITHO IEMOHCTPUPYET CBOM BO3MOKHOCTH Kak s3bIka Hayku. CoepikaTenbHO -
MeToarueckast JJuHUS « OyHKIIH 1 rpaduKm» TECHO TIePETUIeTaeTCs C IPYTUMH JIMHUSAMH y4eOHOTO
Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE 33/1a€T MTOCJIEA0BATEIbHOCTh U3ydeHHs MaTepuana. M3yuenue
CTETIEHHOM, MOKa3aTeNbHOH, JorapuMHUIECKO U TPUTOHOMETPUUECKUX (DYHKIMI, UX CBOMCTB U
rpadMKOB, HCIOJNb30BaHUE (YHKIWN Ui PEHICHUs 3a1ad M3 JPYruxX Y4eOHBIX NpPEeAMETOB W
peanbHOM KU3HU TECHO CBS3aHO KaK C MATEMaTHYECKUM aHAJTM30M, TaK U C PEIICHHEM YpaBHEHUH 1
HepaBeHCTB. [Ipm 3TOM OoiblIoe BHHMaHHE yAenseTcs (HOPMHUPOBAHMIO YMEHHsS BBIPAKAaTh
dbopMyTaMu 3aBUCHMOCTH MEXIy pa3TMYHBIMHA BETHUYNHAMH, UCCIIEAOBATH IOJTYICHHBIC (YHKIIHH,
CTpouTh UX rpaduknu. MaTepuai coaepkaTeIbHOW JIMHIH HAIleJICH Ha Pa3BUTHE YMEHUH W HABBIKOB,
MO3BOJISIOIINX BBIPAKATh 3aBUCUMOCTH MEXIY BEJIMYMHAMH B Pa3IMYHON (hopMe: aHATUTHYECKOH,
rpaduueckoil u cinoBecHo!. Ero nzyuenue cnocoOCTByeT pa3BUTHIO aITOPUTMUUECKOTO MBILIUICHHUS,
CIIOCOOHOCTH K 0000IIEHNI0 M KOHKPETU3AIMH, UCTI0JIb30BaHUI0 aHajoruid. CoaepxaTenbHas THHUS
«Havana wmaremaTMuyeckoro aHajau3a» IMO3BOJSET CYIIECTBEHHO pPACHIMPUTH KpPYyr  Kak
MaTeMaTU4eCKUX, TaK M NPUKIAJHBIX 3a7a4, JOCTYIHBIX OOy4JaroIIUMCs, Y KOTOPBIX MOSBISAETCS
BO3MOKHOCTh MCCJIEOBaThb M CTPOUTh rpaduku (yHKUUH, ONpENeNsTh HMX HauOONbLINE H
HaUMEHbIINE 3HA4YEHUs, BBIYUCIATH IUIOM@AAn (GUryp U OOBEMBI Ted, HaXOAUThb CKOPOCTH M
yckopeHus mnpoueccoB. Cojep:karenbHas JMHUS OTKPHIBAET HOBBIE BO3MOYKHOCTH IOCTPOEHHUS
MaTeMaTU4YECKUX MOJENEeH peaJbHbIX CHUTyalUi, HaXOKIEHHUsS HAWIy4IIero pelleHus B
IPUKIAJHBIX, B TOM 4YHCIE COLMAIbHO-?)KOHOMMYECKHMX, 3a/Jadyax. 3HAKOMCTBO C OCHOBAMHU
MaTeMaTUYECKOI0 aHalIM3a CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (pOPMajbHO-JIOTUYECKOTO U
KpPEaTUBHOT'O MBIILICHHS], JOPMUPOBAHUIO YMEHUI paclio3HaBaTh IPOSIBICHUS 3aKOHOB MAaTEMaTUKH
B HayKe, TeXHUKe U HcKyccTBe. OO0ydaromuecs: y3HatoT O BBIAAIOLIMXCS PE3YJIbTaTaX, HOIYy4EHHBIX
B XOJI€ Pa3BUTHUS MaTeMaTHKU KaK Hayku, U MX aBTopax. ConepkaTelbHO-METOUUYECKas JTUHMS
«MHOXecTBa M JIOTMKa» B OCHOBHOM IIOCBSIEHA 3JIEMEHTaM TEOPUM MHOXXECTB. TeopeTHko-
MHO>KECTBEHHbIE IIPECTABICHUS IPOHU3BIBAIOT BECh KypC IIKOJIbHON MaTeMaTWKU U NpeAararT
HaunboJiee YHUBEpPCAIbHBIN S3bIK, 00BbETUHSIIOINI BCE Pa3/ieNibl MATEMATUKU U €€ MPHIIOKEHUM, OHU
CBSI3bIBAIOT Da3Hble MaTeMaTHYECKUE IUCLUIUIMHBI B equHoe uenoe. [loaToMy BakHO HIaTh
BO3MOKHOCTh OOYy4YarolleMycsi IOHUMaTb TEOPETHKO-MHOXECTBEHHBIH S3bIK COBPEMEHHOMN
MaTeMaTUKU U MCIIOJb30BaTh €ro /sl BBIPAXKEHMs CBOMX MbIciel. B yueOHOM Kypce «Anrebpa u
Hayajga MaTeMaTM4YecKOro aHajiM3a» HNPUCYTCTBYIOT TakKK€ OCHOBbl MaTeMaTH4YeCKOI'o
MOJIEIUPOBAHUS, KOTOpbIE MpHU3BaHbl C(HOPMUPOBATH HABBIKM MOCTPOEHHSI MOJETEeH pealbHBIX
CUTyallud, UCCIENOBAaHMUA 3THUX MOJIEJIeH C TOMOIIBI0O amnmapara aiareOpbl U MaTeMaTH4ecKOTo
aHaJM3a W UHTEpHpeTallld MOJYYEHHBIX pe3ynbTaToB. Takue 3aJaHus BIUICTEHbl B KaXIbli M3
pa3zfenoB MporpaMMbl, MOCKOJIBKY BeCh MaTepuall y4eOHOro Kypca IIHPOKO HCHOJb3yeTcs s
peleHusl MpUKIATHBIX 3a7ad. [Ipu pemieHUM peanbHBIX NPaKTHUECKUX 3aJad oOyuaroluecs
pa3BUBAIOT  HAOMIOAATENBHOCTb, YMEHHME HaXOJUTh 3aKOHOMEPHOCTH, abCcTparupoBaThCs,
UCIOJb30BaTh aHAIOTWI0, 0000IaTh M KOHKPETH3HpOBaTh Mpoliemy. JlesaTenbHOCTh IO
(OpMHUPOBAHHIO HABBIKOB PELICHUS MPUKIAJHBIX 3a/1a4 OPraHU3yeTcsl B Mpoliecce M3y4eHus: Bcex
TeM y4yeOHOro kKypca «AnreOpa M Hayajga MaTeMaTHYeckoro aHanuza». OOliee YUCIO YacoB,



PEKOMEHIOBaHHBIX JJISl U3Y4eHHs yUeOHOTO Kypca «Anredpa 1 Hauala MaTeMaTUYeCKOTro aHaIn3ay,
— 272 gaca: B 11 xnacce — 136 gacos (4 gaca B Hezenmo), B 12 kiacce —136 yacos (4 yaca B HEZIEIO).
COJEPKAHUE OBYYEHUA 11 KJIACC

Uucna u BeluMciaeHus. ParmonansHble uncia. OOBIKHOBEHHBIE M JAECATHYHBIC IpOOH,
MPOICHTHI, OECKOHEUHBIE TIEPUOTUYECKUE IPpoOH. ApupMeTHUECKIE ONEPAlH C PAMOHAIBHBIMU
qHCIaMHU, TPeoOpa30BaHUs YUCIOBBIX BeIpaykeHHiA. [IprMenenue a1poOeii 1 MpOLeHTOB sl PELICHHUs
MIPUKIIAHBIX 33]1a4 U3 PA3JIM4YHBIX OTPACiIed 3HAaHUU M peajbHOW KU3HU. [[eHCTBUTEIbHBIE YNCTIA.
PammonanbHble W WppanUoOHANbHBIE YHCIa. ApUpMETHUYECKHE ONepaliyd C JIeHCTBUTEIbHBIMU
yuciaamu. [IpuOamk€HHbIE BBIUMCIIEHUS, MpaBUila OKPYIJIEHUs, NPUKUIKA U OLEHKa pe3yJbpTaTa
BBIYMCIICHUM.

Crenenp ¢ mensiM mokaszareneM. CranmapTHas (opMa 3amucH JIEHCTBUTENBHOTO YHCIA.
Hcnonp3oBanue noaxoasuieil GopMel 3aIMCH ACUCTBUTEIbHBIX YHCEN JIJISl PEIIEHUS TPAKTHUYECKUX
3a/la4 U Mpe/CTaBICHUs JaHHBIX. ApU(PMETHUYECKU KOpPEeHb HaTypalbHOM cTeneHu. JleWcTBus c
apu(MeTHYEeCKUMHU KOPHIMH HaTypaJlbHOM CTETEHH.

CuHyC, KOCUHYC M TaHI'€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHTEHC
YHCJIOBOTO apryMeHTa. YpaBHEHUS U HepaBeHCTBa T0K/1€CTBA U TOXKJIECTBEHHbIE TPE0Opa30BaHUsI.
[IpeoGpa3oBaHye TPUTOHOMETPUUECKUX BbIpaskeHUH. OCHOBHbIE TPUTOHOMETPHUYECKHE (POPMYJIBI.

YpaBHeHue, KOpeHb ypaBHEHHUs. HepaBeHCTBO, penieHne HepaBeHCTBA. MeTol HHTEPBAJIOB.
Pemenue nenpix u ApoOHO-pallMOHATBHBIX YPaBHEHUN U HEpaBeHCTB. PerieHne nppannoHaaIbHBIX
YPaBHEHUI U HEPAaBEHCTB. PellleHne TpUroHOMETpUYeCKUX ypaBHeHUN. [Ipumenenne ypaBHeHUN 1
HEPaBEHCTB K PEIICHUI0 MaTeMAaTUYECKUX 3a]1a4 U 3a/1a4 U3 pa3IMuHbIX 00s1acTell HayKu U peaJbHOU
KU3HU.

Oynkuuu u rpadpukn OyHKIMS, crocoObl 3aganus QyHKuuu. ['paduk dyHxnuu. B3zaumuo
obOparsble QpyHKUMU. OOIacTh OMpeNeNeHns U MHOXECTBO 3HaueHuil QyHkuuu. Hymu dyHkinuu.
[IpomexyTku 3HaKomoctosHCTBA. Y&ETHble W Heu€THhle QyHKuuMu. CreneHHas QyHKOUS C
HaTypaJbHBIM W IIEJBIM TMOKa3ateneM. EE cBoiictBa u rpaduk. CpoiicTBa M rpaduk KOpPHS n-ou
CTEIIEHHU.

Tpuronomerpuueckas OKpy>KHOCTb, OTIpeIeNIEHUE TPUTOHOMETPHUUECKUX (PYHKIUN YHCTIOBOTO
aprymenTa. Hagyayia Maremarndeckoro aHaimsa.

ITocnenoBaTensHOCTH, CIIOCOOBI 3aJaHus IOCJIEIOBATEILHOCTEH. MoHOTOHHBIE
MOCJIEIOBATEILHOCTU. ApU(MeTHUecKas U reoMeTpudeckas mporpeccuu. beckoneyHo yoObiBaromias
reoMerpuueckas mporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH I'€OMETPUYECKO MpOrpeccu.
@opMyna CI0XKHBIX IPOLEHTOB. VCHOAB30BaHME MPOrPECCHM ISl PELICHUs] pPEeajbHbIX 3adad
MPUKIIAHOTO Xapakrepa.

MHoxecTBa U Joruka MHOXKECTBO, omnepanuu HajJ MHoKecTBaMu. Jluarpammsl Oiliiepa—
Benna. [IpumeHeHne TeOpeTUKO-MHOXKECTBEHHOIO arapara s ONMCAHUS PeajbHbIX NPOLECCOB U
SIBIICHUH, TIPU PELICHUU 3334 U3 APYyrux yueOHbIX mpeameToB. OnpeneneHue, Teopema, clieCTBHE,
JI0Ka3aTeIbCTBO.

COJEPKXAHME OBYYEHMUS 12 KJIACC

Uucna u Beruncienuss HarypaneHble u nenble uncna. [IpusHaku JenMMOCTH LENbIX YMCET.
Crenenb ¢ palMOHaJIbHBIM NOKa3atesieM. CBOMCTBA CTENIEHH.

Jlorapudm umcna. JlecaTuyHble U HaTypaibHble Jorapudmbl. YpaBHEHHS U HEpaBEHCTBA
IIpeoOpa3oBanue BbIpaxeHHH, cojepxamux Jorapudmel. IIpeoOpazoBaHue BBIpAKEHHIH,
COJZIEpIKallUX CTENEHH C PAllMOHAIBHBIM TI0KA3aTEIEM.

IIpumepbl TPUTOHOMETPUUYECKUX HepaBeHCTB. lloka3aTenbHble ypaBHEHHsS U HEPAaBEHCTBA.
Jlorapugmuueckue ypaBHEHHs 1 HEpaBEHCTBA.

Cucrempl IMHEWHBIX ypaBHEHUH. PellleHne NpUKIanHBIX 3aad C I[OMOIUBI CHCTEMBI
JUHENHBIX ypaBHEHUH. CHCTEMBI M COBOKYNHOCTH DPALMOHAIBHBIX YpPaBHEHUII M HEPaBEHCTB.
IIpumeHeHne ypaBHEHMI, CUCTEM U HEPABEHCTB K PEIICHHUI0O MAaTEMAaTHUYECKUX 3a/1ad U 3a7ad U3
pa3nuyHbIX 00JacTell HAYKH U peabHOM KU3HU.



Oyakiun u rpadpukn Oyaxnus. [lepuomumueckue yaxmmn. ITpoMexyTKdu MOHOTOHHOCTH
¢bynkumu. MakcuMyMbl 1 MUHUMYMBI (GyHKInU. Hanbonbliee 1 HauMeHbllee 3HaYeHUE (PYHKIUH
Ha TpoMexyTke. Tpuronomerpuueckue (GyHKIHMH, WX cBoiicTBa W rpaduku. IlokasarenbHas u
norapupmuueckas (yHKIUH, UX CBOWCTBa M Trpaduku. Vcnoiap3oBanue rpadukoB QYHKIHHA Ui
peleHus ypaBHEHUI 1 TUHEWHBIX cucTeM. Mcnonp3oBanue rpaduKoB GYHKIMHA IS UCCIIEOBAHUS
MPOIIECCOB U 3aBUCHMOCTEH, KOTOPHIE BO3HUKAIOT MpPHU PELICHWH 3aJad M3 JPYruX Yy4eOHBIX
MPEIMETOB U PEATIBHOM KU3HMU.

Hauana wmaremarndeckoro ananmusa HemnpepwiBHble (yHKIHH. MeETOJ HHTEPBAJIOB IS
pemeHust HepaBeHCTB. [lpomsBognas QyHkumu. [eomerpuueckuii ©  (QU3HYECKHA CMBICI
npou3BoaHON. [IpowsBomHbIe >MEeMEHTapHBIX (QYHKIUH. DOpMyNbl HAXOXACHUS MPOHU3BOIHOU
CYMMBbI, TNpOU3BEACHHUS U YacTHOro ¢yHkuuid. IlpuMeHeHne Npou3BOAHON K HCCIIEIOBaAHUIO
(GbyHKIMI Ha MOHOTOHHOCTB U AKCTpeMyMbl. HaxosxaeHne HanOobIIero 1 HauMEeHbIIEro 3HaYeHHUs
¢byHKIMM Ha oTpe3ke. [IpumeHeHHe NPOU3BOJHOW MJIS HAXOXACHUS HAWIY4IIero pelieHus B
MIPUKIIAIHBIX 33/1a4ax, JAJIs ONpeesIeHUs] CKOPOCTH Mpoliecca, 3aJaHHOTrO (OpMYJI0i Uiu rpagUKOM.

[TepBooOpa3nas. Tabnuia nepBooOpa3HbIX. MHTErpan, ero reoMeTpuyecKuii U (PU3nIECKuid
cMmbici. Beruucnenue unterpana no gpopmyne Hetotona—JleiOnuria.

HNPEAMETHBIE PE3YJIbTATbBI

K konnmy oOyuenuss B 11 kjacce oOyuaromuiicss MOMYYMT CIEIYIOLIUME TNPEAMETHbIE
pe3ynbTaThl:

Uucna ¥ BBIUMCIICHUS: ONEPUPOBATH MOHATUSAMU: PAllMOHAIBHOE M JEHCTBUTENBHOE YHCIIO,
OOBIKHOBEHHasi MU JecATUYHas JApoOb, MPOIEHTHI;, BBIMOJHATH apu(PMETHUYECKUEe oOmepanuud ¢
palMoOHaIbHBIMU U JIEHCTBUTEIBHBIMU YHCIIAMH; BBINOJHATh MNPUOTMKEHHBIE BBIYUCICHUS,
UCIOJIb3YSl TpaBuja OKPYIVIEHUS, JeiaThb MPUKUAKY M OIEHKY pe3yjbTaTa BbIYMCICHUI;
OTepUpOBaTh MOHSTUSIMU: CTENEHb C LEJIbIM [OKa3zareieM, CcTaHAapTHas ¢opMma 3amucu
JeWCTBUTENBHOTO YK CIIa, KOPEHb HaTYpaJIbHON CTENEHH, HCII0JIb30BaTh 110 IXOAA1IYI0 (hOpMY 3alKcH
JEUCTBUTEIILHBIX YUCEII JIS PEIICHNS IPAKTUYECKUX 3a1a4 U IPEICTABJICHUS JaHHBIX; ONIEPUPOBATh
MOHATHUAMU: CHHYC, KOCUHYC M TAHT'€HC IIPOU3BOJIBHOTO YIJIa, HCIIOJIb30BATh 3aIIACh IIPOU3BOJIBHOTO
yriia yepe3 oOpaTHbIE TPUTOHOMETPUYECKHUE (PYHKITHH.

VYpaBHEHMS U HEPABEHCTBA: OIIEPUPOBATH MOHATUAMU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO,
L[e]0€, PAalMOHAIBHOE, WPPAlMOHAIBHOE YPaBHEHUE, HEPABEHCTBO, TPUTOHOMETPHYECKOE
YpaBHEHME; BBINOJHATh MPEe0Opa3oBaHUs TPUTOHOMETPUYECKMX BBIPOKEHUH M pelarhb
TPUTOHOMETPUUYECKHE YpPaBHEHHMS; BBINOJHATh NPeoO0pa3oBaHMUs ILENbIX, pPALUOHAIBHBIX U
UPPAalMOHAJIBHBIX BBIPAKEHUH M pellaTb OCHOBHBIC THUIIBI LEJIBIX, PAalUOHAIBHBIX U
UPPalMOHAJIBHBIX YPaBHEHUN M HEPABEHCTB; IIPUMEHATh YPaBHEHUS U HEPABEHCTBA IUI PELLCHUS
MaTeMaTUYECKUX 3a/1a4 U 3aJa4d U3 pasInyHbIX 00JacTell HAyKu U pealbHOM KU3HU; MOAEINPOBATh
peanbHble CUTYallMM Ha sI3bIKE€ alreOpbl, COCTaBJIATh BBIPAKEHMs, YPaBHEHUS, HEPaBEHCTBA IO
YCJIOBHIO 3a]1auH, UCCIIEI0BATh OCTPOCHHBIE MOJIENU C HCIOJIB30BAHNEM allllapara ajareophl.

OyHKIMM U rpaduKy: ONEepUpoBaTh MOHATUAMH: (QYHKLUS, CHOCOOBI 3afaHus (yHKUUH,
o0nacTh ompeAenaeHus U MHOXKECTBO 3HAYCHMH (QYHKIMH, IpaduK (QYHKIMM, B3aUMHO OOpaTHbIE
(GyHKUMU; ONEepUpOBaTh MOHATUAMHU: YETHOCTh M HEYETHOCTh (YHKLUUHU, HYIH (QYHKIUH,
IPOMEXYTKHA 3HAKOIOCTOSHCTBA; HCMOJb30BaTh I'paduku (QyHKIMHA A7 pelleHus ypaBHEHM;
CTPOMTH U YUTATh I'pauKu JMHEHHON (QyHKLMHU, KBaIpaTUYHON (QyHKIMHU, CTENEHHON (PyHKIUHU C
LEeJBIM TI0Ka3aTesieM; HCMOJIb30BaTh TpapuKu (GYHKIUH A8 HUCCIEIOBaHMUS IPOLECCOB U
3aBHCUMOCTEH MpHU PELIeHUH 3a]iad U3 APYrux y4eOHBIX MPEeAMETOB M PealbHOM KU3HHU, BBIPAXKATh
(bopMynaMu 3aBUCUMOCTH MEX/1y BETMUMHAMHU.

Hagana wmaTemaTnueckoro aHaau3a: OIEPUPOBATH MOHATHUSAMM: IOCIENOBATEIBHOCTb,
apupmeTHyeckass W TeoMeTpuYecKas MPOrpecCHH; OINEpUpPOBATh MOHATUAMU: OECKOHEUHO
yOBIBarolasi reoMeTpryuecKasl IMporpeccus, CyMMa OECKOHEYHO YOBIBAIOLIEH TIeoMeTpHUYeCcKOn
MPOTrPECCUU; 3aJaBaTh IOCIEI0BATEILHOCTH PAa3IMYHBIMU CIIOCOOAMHU; HCMOJb30BaTh CBOWCTBA
MIOCJIEOBATEIBPHOCTEH U NPOrPECCUll I PELIEHUs PEajbHBIX 3a7ad IPHUKIAJHOTO XapakTepa.
MHoxecTBa U JIOTHKA: ONEPUPOBATh IMOHATHSAMH: MHOXECTBO, ONEpAlUU HaJ MHOXXECTBAMHY,



HCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBIH alnapar Jyis ONKMCAHUS PEAJIbHBIX IPOLIECCOB U SIBJICHUH,
IpU pEIIeHUH 3a7ad U3 JAPYTUX y4eOHBIX MPEIMETOB; ONEPUPOBATH MOHATHIMU: ONpEACTICHHUE,
TEOpeMa, CIEACTBHE, JOKA3aTCIbCTBO.

K xonmy oOydenuss B 12 wiacce OOyYarOmIUiCS TMOJYYHUT CIEAYIOIIUE MPEIMETHBIC
pE3yIbTaThI:

UYucna ¥ BBIYMCIIEHUS: ONIEpUPOBATh NOHATUSAMU: HATYPAJIBHOE, LIE€JI0€ YHUCIIO, UCIOIb30BaTh
MIPU3HAKU JIEIMMOCTH LIEJBIX YMCEJ, PA3JIOKEHUE YMCia Ha MPOCTble MHOXKHUTEIU JJIs PELIECHUS
3aJ1a4; ONEepUPOBATh NOHATUEM: CTENIEHb C PALlMOHAIBLHBIM I10Ka3aTeeM; OIIEpUPOBATh NOHITUSIMHU:
norapu@M YuCIa, TECITUYHBIE U HATYpaIbHbIEC JOTapu(MBI.

VYpaBHEHMS U1 HEPABEHCTBA: IPUMEHSTH CBOWCTBA CTENIEHU AJIsl IPe0Opa30BaHUs BbIPaKEHUH,
OIEepUpPOBaTh MOHATHUAMU: NOKA3aTEIbHOE YPAaBHEHHME U HEPABEHCTBO, PELIATh OCHOBHBIE THUIIBI
[I0Ka3aTeIbHbIX YPAaBHEHUI U HEPABEHCTB; BBIMOJIHATH IPEOOpPA30BaHUS BHIPAKEHUH, COAEPKAIINX
Jorapu@msl, ONEpUPOBATH MOHATHSAMH: JOrapu(pMUUYECKOE YpaBHEHHE M HEpPAaBEHCTBO, pellaTh
OCHOBHBIE THUIIBI JIOTApU(PMHUUECKUX YPaBHEHMM UM HEPABEHCTB; HAXOJUTh PEIICHUs MPOCTEHIINX
TPUTOHOMETPUYECKUX HEPABEHCTB; ONEPUPOBATh MOHITUSIMU: CUCTEMA JIMHEWHBIX YpaBHEHUH U €€
pelleHre, HMCMNOJb30BaTh CHUCTEMY JIMHEWHBIX YpPaBHEHUM JIs pELIeHMs] MPaKTHUYEeCKUX 3a/1ady;
HaxOJWUTh pEHIEHUs MPOCTEUIIMX CHUCTEM M COBOKYIHOCTEH pPALMOHAIBHBIX YPABHEHUN H
HEPAaBEHCTB; MOJEIUPOBATh pEaIbHbIE CUTYallMM Ha SA3bIKE aJreOphbl, COCTAaBIIATH BBIPAXKEHMUS,
YpaBHEHHUS, HEPABEHCTBA U CHUCTEMBI M0 YCJIOBHIO 3a/lauyM, MCCIENOBAaTh MOCTPOCHHBIE MOJETH C
UCIOJIb30BAHUEM allllapara ajareopsl.

OyHKIMM U TpaduKH: ONEepUpoBaTh MOHATUAMHU: NEpHOANYEcKas (DYHKIUS, MPOMENKYTKU
MOHOTOHHOCTH (PYHKIIMH, TOYKH IKCTpeMyMa (YHKIUH, HauOojblllee U HauMEHbIee 3HaueHUs
(GYHKIMKM Ha TPOMEXKYTKE, MCIOJIb30BaTh UX JJISl MCCIeI0BaHUS (YHKUWHU, 33JaHHON rpadukoM;
OTIepUpPOBATh MOHATHUSAMU: I'paUKH MOKa3aTeIbHOU, JOrapuPpMHUUECKON W TPUTOHOMETPHUECKHUX
GyHKIMH, 1300paXkaTh MX HA KOOPAMHATHOHN IUIOCKOCTH U UCIOJIb30BaTh JJIs PELICHUs YpaBHEHHUH
U HEpaBEHCTB; M300pa)kaTb Ha KOOPJMHATHON IUIOCKOCTH TpaMKH JUHEWHBIX ypaBHEHHH u
UCIOJb30BATh UX JUISl PELICHUs] CUCTEMBI JIMHEHHBIX YPaBHEHUI; CIIOJIb30BaTh IpapuKy QyHKIMHA
IUIL UCCIIEZIOBAaHUSl IMPOLIECCOB M 3aBUCUMOCTEH M3 JApyrux y4yeOHbIX aucuuiuinH. Hauana
MaTeMaTU4YECKOT0 aHaJIM3a: OINEpPUpPOBaTh IOHATUSAMHU: HENpPEpbIBHAS (YHKIMS, HPOM3BOIHAsS
(GyHKIMY, UCTIOTIB30BATh NTEOMETPUUYECKUN U (PU3HUECKUI CMBICI IPOU3BOIHOM JUI PELICHU 3a1a4;
HaxXOJUTh IPOU3BOJAHBIE 3JIEMEHTapHbIX (YHKUMHA, BBIUYMCIATH IPOU3BOAHBIE  CYMMBI,
IIPOU3BEJICHUS, YACTHOTO (DYHKIIMI; MCIIOJIb30BaTh MIPOU3BOIHYIO Ul UCCIIEA0BAaHUS (DYHKIMU Ha
MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHATh PE3YJIbTaThl UCCIEAOBAHUSA K MOCTPOCHUIO I'PaUKOB;
HCII0JIb30BATh IPOU3BOJHYIO Ul HAXOKIECHUS HAWIYYIIEro PEUICHMs B IPUKIAIHBIX, B TOM YHUCIIE
COLIMAJIBHO-9KOHOMHYECKUX, 3aJlauyax; OINEepUpOBaTh IOHATUSAMHU: INEepBOOOpa3Has W MHTErpal,
[IOHUMAaTh TE€OMETPUYECKUN U (QU3MUYECKHIM CMBICI MHTErpana; HaxoIUTb I[EepBOOOpa3HbIE
3JIEMEHTapHbIX (YHKIMHA, BbIUMCIATHE UHTerpad no ¢opmyne Herorona—JleliOHuna; pemars
NPUKIAJHBIE 337a4d, B TOM YHCIIE COLMAIbHO-?PKOHOMMYECKOTO M (PU3MUECKOrO Xapakrepa,
CpEIACTBaMHU MaTEMAaTUYECKOTO aHAIN3a.
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TEMATHUYECKOE IINTAHUPOBAHUE 11 KIIACC

JNEUCTBUTEIIBHBIX YUCEI.
PanvoHaneHbIE ypaBHEHUS U
HEPABCHCTBA

HaJa MHOX>XECTBaAMH. I[I/Ial‘paMMI)I
Diinepa—BenHa.

PanmonanpHble yncia.
OOBIKHOBEHHBIE
U IECATUYHBIE JPOOU.

[IponeHTsI.

beckoneunble neproanyecKkue Apoou.

ApudmMernueckue ornepanun
C paIMOHAILHBIMU YUCJIAMH,

[IpeoOpazoBaHMs YUCTOBBIX
BBIPAYKCHMIA.

[Ipumenenue npoodeit

JUISL pEIICHUS TPUKITaIHBIX

3a/1a4 U3 Pa3IMYHbIX OTPACIICH 3HAHUI
U peajbHOM KU3HU.

[TpumeHeHue MpoLEHTOB

JUISL PEIICHUS TPUKIIaTHBIX

3a/1a4 U3 pa3InYHbIX OTpaciei 3HaHuH
U peajbHOM KU3HU.

JlercTBUTENIbHBIC YUCIIA.
PanmonanbHbie U UppallMOHAIIBHBIC
qyuca.

Apudmernueckue onepanuu
C ICWCTBUTEIHHBIMU YHCIIAMH.

[TpuGnuxEHHbBIE BEIYNCIIECHUS,
IIpaBUJIa
OKpYIJICHMs], IPUKUIKA U OLICHKA

HanmenoBanue paznena Komnuectso OcHOBHOE cojiepKaHne OcHOBHbBIE BUJIbI JESITEIBHOCTU
(Temnl) Kypca 4acoB 00yJaronmxcs
MHoxecTBa palMOHAIBHBIX U 47 MHoXxecTBO, onepanuu Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN

anmnapar JJis OIMCAaHMsI X01a PEeLICHUS
MaTeMaTHYECKUX 33/1a4, a TAK)KE PeaIbHbIX
MIPOLIECCOB U SIBJICHUI, IPU pEIICHUHN 3a]1a4
U3 IpYrux y4eOHbIX IPEIMETOB.
OnepupoBaTh MOHATUSAMU: PALIMOHAIBHOE
YHCIIO, IEHCTBUTEIBHOE YUCIIO,
0OBIKHOBEHHas! Ipo0b, NeCATUUHAS IPOOb,
MPOLEHTHI. BBIMOMHAT apudmeTnieckue
OTepaluy C pallOHaIbHBIMU U
JEHCTBUTENbHBIMU YUCIIAMU;
npUOIMKEHHBIE BHIYMCICHUS, UCTIONb3YS
MpaBWIa OKpYyraeHus. Jlenatb NpukuaKy u
OIICHKY pe3yJIbTaTa BHIYMCICHUH.
OnepupoBaTh MOHATUSAMU: TOKAECTBO,
ypaBHEHUE, HEPABEHCTBO; 1IEJI0E U
paloHaIbHOE ypaBHEHUE, HEPABEHCTBO.
BrimonHsaTe mpeoOpa3zoBaHus HEIbIX U
palMOHAIBHBIX BhIpaKEHUH. Pemath
OCHOBHBIE THUIIBI LIETBIX UPPALIMOHATBHBIX
ypaBHEHUH U HepaBeHCTB. [IpuMensaTs
palrioHa’IbHbIe YpaBHEHHS 1 HEPABEHCTBA
JUIS pEIICHUs MaTeMaTHYeCKUX 3a1a4 U
3a[a4 U3 pa3IUYHbIX 00JacTel HayKu U
peanbHOM KU3HU
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pe3yJibTaTa BBIYMCICHHUI.

KonTtponpsHas paboTa 1o teme
«MHOkecTBa pallMOHAJIbHBIX U
I[€I7ICTBI/ITCJII>HI)IX qUCCID).

AHanmu3 KOHTPOJIBHON pabOTHI.
[ToBTOpEHuE No TEME.

TO)KI[GCTBa U TOXKIACCTBCHHBIC
npeoOpa3oBaHMsL.

YpaBHEHHE, KOPEHb
YpaBHEHUSL.

HepasenctBo, pemenue
HEpPaBEHCTBA.

Meto UHTEPBAJIOB.

Pemenne nebrx
YpaBHEHUH.

Pemenue npoGHO-paiioHaIbHBIX
YpaBHEHUH.

Pemenne LECJIBIX HCPAaBCHCTB.

Pemenne npoOHO-paniOHATBHBIX
HEPaBEHCTB.

KonTponbhas pabota o teme
«PannoHanbHble ypaBHEHHS U
HEPAaBEHCTBAY.

AHanu3 KOHTPOJIBHOUN pabOTHI.
[ToBTOpEHUE MO TEMe.

Oynkuuu u rpaduku. CreneHpb
C IIeJIBIM MOKa3aTeneM

20

OyHKIWMSA, CIIOCOOBI 3aJaHHS
byHKIHH.

B3aumuo o6paTHbIe HYHKIIHMH.

I'padux GpyHKIUM.

O6nacThb ONpCACIICHUA U MHOXKECTBO

3HayeHui ¢pyHkuuu. Hynu pyHkmm.

HpOMe)KYTKI/I 3HAKOIMOCTOSAHCTBA.

OnepupoBaTh NOHATUAMU: HYHKIIMS,
CIOCOOBI 3aJaHus QYHKIINHU, B3aUMHO
obpatHble GyHKIIMH, 00TIACTh
OTIpeeNICHNs] © MHOYKECTBO 3HAYCHUI
bynkuy, rpaduk GyHKINN; YETHOCTh
U HEYETHOCTh (DYHKLUU, HYJTH
(byHKIIUY, TPOMEXKYTKH
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Ué&rHple 1 HEUETHBIE PYHKIINU.

CreneHn ¢ HEeIbIM ITI0Ka3aTEIEM.

CrangaptHas ¢opMma 3armcu
JNEUCTBUTEIHLHOTO YHCIIA.

Hcnonp3oBanue moaxo e popmbl
3a1imucu ﬂeﬁCTBHTCHBHBIX YHCEII

JJI pCIICHUS IMPAKTUYCCKUX 3a1a4

W IPCACTABJICHUA JaHHbBIX.

CrenenHas GyHKIUS ¢ HATYPATbHBIM
U LIeIbIM NToKa3aresnem. E€ cBoiicTBa u

rpaduxk.

KonTtponbHas pabota no teme
«DyHKuU U rpapuku. CTeneHb
C LIEJIBIM TIOKa3aTeIeM».

AHanu3 KOHTPOJIbHOM pabOTHI.
[ToBTOpEHUE 1O TEME.

3HAKOIIOCTOSIHCTBA.
BrimosiHATe npeoOpazoBaHus
CTENEHEN C LENIbIM IT0Ka3aTeleM.
Hcnonp30BaTh CTaHAAPTHYIO POpPMY
3aIACU JEUCTBUTEIBLHOTO YUCIIA.
@opMyIMpOBATH

¥ WUTFOCTPHPOBATH TpapuyecKu
CBOMCTBA CTETIEHHOM (PYHKIUH.
Bripaxkats opMynamMu 3aBUCHMOCTH
MEX1y BEJIMYMHAMU.

Hcnonb3oBath HUppOBHIE pECYPCh
JUISL TIOCTPOEHUS TpapUKOB PYHKIIUU
Y U3Y4YEHHS UX CBOMCTB.

ApubdMeTnuecKknii KOpeHb N—oi
crenenu. MppanuoHaibHbIe
YpaBHEHHUS U HEPABEHCTBA

20

ApudmMernueckuii KOpeHb
HaTypaJIbHOW CTETICHHU.

HeticTtBus ¢ apudmeTHIecKUMU
KOPHSIMU N—OU CTENIEHHU.

Pemenue upparmoHanbHbIX
YpaBHEHUH.

Pemenue upparmoHanbHbIX
HEPABEHCTB.

CoiicTBa u rpaduk KOpHS n-ou
CTETIeHH

KoutponwHas paborta o teme
«ApudmeTndeckuii KOpeHb N—Ou
crenenu. ppannoHanbHbie
YpaBHEHUSI U HEPABEHCTBA»

AHanu3 KOHTPOJIBHON pabOTHI.
IToBTOpEHuE 1o TEME.

dopmynupoBaTh, 3aIMCHIBATH B
CHUMBOJIMYECKON (hopMe U MILTIOCTPUPOBATH
MIpUMEpPaMU CBOMCTBA KOPHS N-OM CTETIEHHU.
BeimosiHATE peoOpazoBaHus
UppaMoOHALHBIX BhIpaKeHUH. Pematp
OCHOBHBIC THITHI HPPAIIMOHAITLHBIX
yYpaBHEHHI U HEPaBEHCTB. [[puMeHATH ast
peIIeHHsI pa3IMYHbIX 337124
UppalnroHaAIbHbIC YPaBHECHUS H
HepaBeHCcTBa. CTPOUTD, YUTATh Tpaduk
KOPHs n-oii creneHu. Mcnosip3oBarh
UQPPOBBIC PECYPCHI IS TOCTPOCHUS
rpadukoB QYHKIUN U U3ydSHHS UX
CBOMCTB
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@®opMynbl TPUTOHOMETPHUHU. 33 Cunyc, KOCHHYC ¥ TaHT€HC YUCIOBOTO | 3 OnepupoBaTh MOHATUSMHU: CHHYC, KOCUHYC
Tpuronomerpudeckue ypaBHEHUS apryMeHTa. ¥ TAHT'CHC TIPOU3BOJIBLHOTO YTJIa.
ApKCHHYC, apKKOCHHYC ¥ apKTaHTeHC | 2 Hcnonp30BaTh 3a1MCh MPOU3BOJIBHOTO yIiia
YHCIIOBOTO apryMEHTA. 4yepe3 00paTHbIE TPUTOHOMETPHUIECKUE
Tpuronomerpudeckas OKpy>KHOCTb, 3 ¢yskuu. BeimonHsaTs mpeodpa3oBaHus
OIPENEIICHNE TPUTOHOMETPHUIECKUX TPUTOHOMETPUUYECKUX BbIpaXeHU. Pemars
(GYHKIMI YUCIIOBOTO apryMeHTa. OCHOBHBIE THITBI TPUTOHOMETPUIECKHUX
OCHOBHbBIE TPUTOHOMETPUYECKUE 3 ypaBHCHHI
(bOopMyIIBI.
DOopMyITBI IPUBENICHHSL. 3
DOpMYITBI CITOKESHHSL. 3
@DopMyITBI TBOWHOTO yTiIa. 3
[IpeoOpazoBanme 3
TPUTOHOMETPHUYECKHUX BBIPAKEHHH.
Pemenne npocredmmx 3
TPUTOHOMETPUUYECKHUX YpaBHEHUH
Pemenue TpuroHoMeTpu4eCcKuxX 3
YpaBHEHUH.
KoHnTtpospHas paboTa 1mo teme 1
«DOopMyIIbl TPUTOHOMETPHUH.
TpuroHomeTpuyeckue ypaBHEHUSD.
AHanu3 KOHTPOJIBHOUN pabOTHI. 1
[ToBTOpEHME MO TEMe.
[TocnenoBarensHOCTH U 13 [TocnenoBarenbHOCTH, CIIOCOOBI 2 OnepupoBaTh MOHATUSAMU:
MIPOrpeccuu 3a/laHus IOCIIE0BATEILHOCTEH. MOCJIeZIOBATEIbHOCTD, apudmMeTnieckas u
MoHOTOHHBIE TIOCIEI0BATEIBHOCTH. 1 reoMeTpuyIecKasi Iporpeccuu; 0ECKOHEYHO
yObIBaroIasi reoMeTpudeckasi mporpeccus,
ApudmMernueckas Iporpeccus. 2 M
cyMMa OECKOHEUHO YObIBaromieit
FCOMCTpI/I‘ICCKaH porpeccus. 2 FCOMeTqueCKOﬁ IMpOrpeCCum. 3aI[aBaTI>
MOCJIEI0BATEIbHOCTH PA3INYHBIMU
beckoneuHo yObIBaroIas 1

reomeTpuyeckas nporpeccusi. Cymma
OecKOHEYHO yObIBaromIeit
TCOMETPUIECKOH MPOTPECCHH.

cnocobamu. [IpumensaTs popmyny
CJIOKHBIX IPOLICHTOB AJISl PELICHUS 3a/1a4
U3 peajbHOM NMPaKTUKH (C UCIIOIb30BaHUEM
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dopmyJia CIOKHBIX IPOLIEHTOB. 1

Hcnonw3oBanue nporpeccun Jist 2
pelICHUA pCAJIbHBIX 3aaa4
TPHUKJIATHOTO XapaKTepa

KoHnTponbHas padora 1o Teme 1
«JlocenoBaTeNbHOCTH U TPOTPECCUN»
AHanu3 KOHTPOJILHOM pabOTHI. 1

[ToBTOpEHue no Teme.

KaJbKyJsaTopa). Mcnons3oBaTh cBOMCTBa
[OCJIEI0BATEIBHOCTEN U IPOrPECCU AT
pelicHuA pCajibHBIX 3a1a4 IMMPHUKIAAHOTO
Xapakrepa

[ToBTOpenue, 0600611eHNE, 3 OcHoBHbIE IOHATHS Kypca anredpbl U Havyall [TprMeHsTh OCHOBHBIE IOHATHUS Kypca
crCTeMaTH3aIHs 3HAHUH MaTeMaThudeckoro aHanmsa 11 xmacca, anreOphl U Havyal MaTeMaTHIeCcKOTo
00001IeHNE U CHCTEeMaTH3alNs 3HAHUH aHaJM3a JIIs peIIeHus 3a/1a4 U3 peaTbHOM
KW3HU U IPYTUX OTKOJIGHBIX TUCIUATUTHH
NTOT'O 136

TEMATHUYECKOE ITJTAHUPOBAHUE 12 KJIACC

HaunmenoBanue pazaena Komnuectso OCHOBHOE COJIepKaHuE OCHOBHBIE BUIBI I€ATEILHOCTU
(TemnI) Kypca 4acoB 00yJaronuxcs
Crenenn C paloHaIbHbBIM 22 Crenenb c palyoHanbHbIM | 3 dopmMynHpoBaTh, 3aMMChIBaTh B
MOKa3aTeseM. [ToxazarenbHast MIOKAa3aTEeJIEeM. CUMBOJIMYECKON (opMe U MILTIOCTPUPOBATH
byHKIIHS. [TokazarenbHbIE CBolicTBa CTEIEHH. 3 IIpuMepamMu CcBoicTBa creneHu. [IpumeHaTs
YpaBHEHHUS U HEPABEHCTBA. IIpeoGpasoBaHue BBIP@XKEHHUI, | 3 CBOMCTBa CTeNEeHU [uid MpeoOpa3oBaHUs
COZIepXKaIIUX PallMOHAIbHBIEC CTEIICHU. BBIDA)KCHUH. dopmynnposarh u
TloKasaTesbHbIE yPABHEHHS. 3 WUTIOCTPUPOBATh rpauueckd CBOICTBa
MOKa3aTeIbHOMN 19117178 Pemats
[TokazarenbHbIe HEPABEHCTRA. 3 (bynxx .
= OCHOBHBIE TUITBI TOKA3aTEIbHBIX YPaBHEHUI
CucreMbl MOKa3aTeNbHBIX YpaBHEHUH. | 3
= _ U HepaBeHCTB. Mcmonib30BaTh 1UGPOBHIE
[TokazarenpHas QyHkius, e€ cBoiicTBa | 2 pecypesl i TOCTpOEHHS — TIpauKOB
u rpaduK. (YHKIMI 1 U3ydeHHs] X CBOMCTB
KontponsHas  pabora 1o  Teme | 1
«CTeneHp c paIoHaIbHBIM
MOKa3aTeJEeM. [TokazaTenbHas
¢bynknus. [loka3zaTenbHble ypaBHEHHUS
Y HEPaBEHCTBa.
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Ananmmu3 KOHTPOJILHOU paboTHI.

[ToBTOpEHUE 1O TEME.

Jlorapudmmueckas byHKIHS. 19 Jlorapudm guca. dopMynIUpOBaTh, 3alUChIBaTh B
Jlorapudmuueckie ypaBHEHHS U JlecsiTuunbIe u HaTypaJIbHbIE CHUMBOJIMYECKOW (hopMe U MILTFOCTPHPOBATH
HEpaBEHCTBA J0rapuMBL. npuMepaMu CBOICTBa norapudma.
CpoiicTBa j0raprudmMoB. BeInonHATE npeoOpa3oBaHMs BbIPaXKEHUIA,
Hpeo6pagOBaHHe BLIpa)KeHHfI, CoJCpKaux JIOFapI/I(i)MI)I. CDOpMy.IH/IpOBaTI)
coJeprKalnux J'IOFapI/I(l)MBI. U WILIIOCTPpUPOBATH Fpa(i)I/IHGCKI/I CBOIiCcTBa
JlorapudMuuecKue ypaBHeHUs. norapudmudeckorn  dynkuuu.  Pemats
CHCTEMBI norapudMHUIECKHX OCHOBHBIE THUIIBI Jorapu(MUYECKUX
ypaBHEHHIL. YpaBHEHUN M HepaBeHCTB. lcnoib3oBaTh
Jlorapudmuueckas  QyHKuusa,  eé IUQpPOBBIE  PECYpChl ISl MOCTPOCHMUS
CBOICTBA 1 rpaduK. rpadukoB QYHKIMM U U3y4EeHUS UX CBOMCTB.
Jlorapru(MIUecKie HepaBEeHCTBA. 3HAKOMHUTBCSI C  HMCTOPUEH  Pa3BUTHS
KoHTposnpHas paboTa MO  TEME: MaTEMaTHKH.
«Jlorapupmuueckas GbyHKIMS.
Jlorapupmuueckue  ypaBHEHHS U
HEPABCHCTBAY.
Ananus KOHTPOJIbHOU paboTHI.
IToBTOpEHME IO TEME.
Tpuronomerpuueckue QyHKIMU U 20 Tpuronomerpuyeckue (QyHKUHMH, HX OnepupoBaTb NOHATHEM IIEPHOJUYECKAS

ux
Tpuronomerpuyeckue
HEpaBEHCTBA

rpaduku.

CBOMCTBA U rpauKH.

CsoiicTBa 1 rpaduk GyHKIHH Y = SiN X.

CpoiictBa u rpaduk QyHKIEH Y =
COS X.

CgoiictBa 1 rpaduk ¢pyHkuuu y = tg X
U Ctg X.

[IpeobpazoBanue rpagukoB
TPUTOHOMETPHUYECKUX (PYHKIIUH.

[Tpumepst TPUTOHOMETPUUYECKUX
HEPABEHCTB.

byHKIMSL. Crtpours, aHAJIM3UPOBATbD,
CpaBHHUBATh IpaUKN TPUTOHOMETPUUECKUX
(GYHKITUH. DopmyIupoBaTh u

WUTIOCTPUPOBATh rpauueckd CBOICTBa
TpUrOHOMETpHUecKux (QyHkuuii. Pemath

npocTenime TPUTOHOMETPHUECKUE
HepaBeHcTBa. Vcnonk3oBaTh rpaduku Ams
pelieHus TPUTOHOMETPUUYECKUX
HepaBeHCTB. Mcmonb3oBath  1u(pOBBIE
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Hcnonb3oBanue rpaukoB JUISL
peIICHNA TPUTOHOMCTPUUCCKUX
HEPaBEHCTB.

KontponeHast pabora mo  Teme:
«Tpuronomerpudeckue QYHKIMHA H UX
rpaduKm».

Ananmmu3 KOHTPOJILHOU paboTHI.
[ToBTOpEHuE No TEME.

pecypcel  aisl  TOCTpoeHHs  rpadukoB
(byHKIUI 1 U3ydeHHs UX CBOMCTB.

[IpounsBoaHasi.
MPOU3BOJHOMN

IIpumeneHue

31

HenpepoiBHbie QyHKITNN.

MeTO)I HUHTCPBAJIOB JIsI PCIICHHA
HEPaBEHCTB.

[IpownsBoHas (byHKIMH.
leomerpuueckuit.  u  ¢uznyueckuit
CMBICIT IPOU3BOTHOM.

ITpousBoHbIE
G yHKITUH.

3JIEMEHTaPHBIX

[TpousBomHAast CyMMBI, TIPOU3BEACHUS,
YaCTHOTO (DYHKIIHA.

KontpospHast pabora 10  TeMme:
«ITpousBoaHas»

AHnanu3 KOHTPOJIbHOM paboTHI.
[ToBTOpEHME MO TEMe.

[Ipumenenue MPOU3BOJHOMN K
UCCIIEJIOBAaHUIO GbyHKIMA Ha

MOHOTOHHOCTB U SKCTPCMYMBIL.

Haxoxnenue HanOOJIBIIIErO u
HAanMMCHBIICIO 3HAYCHUA CI)YHKI_II/II/I Ha
OTPC3KE.

IIpumenenune MPOU3BOIHOM TS
HaxO0XJACHUs HAWIY4IIEro PELICHUs B
MPUKJIAIHBIX 3aa4ax.

OnepupoBaTh TOHATUSMHU: HENPEpPbIBHAS
byHKUIMS; IIPOU3BOIHAS (GyHKIMH.
Hcnonbs3oBath reOMETPUYECKUI u
¢buznyecKuil CMBICI MPOU3BOJHON  JUId
pemieHus 3anady. HaxoauTe Npou3BOAHBIE
AIIEMEHTapHbIX  (YHKUUN,  BBIYUCIATH
MIPOM3BOJIHBIE ~ CYMMBI,  IIPOM3BEJIEHUS,
YaCTHOTO (GYHKITUH. Hcnonb3oBarh
IPOU3BOJIHYIO ISl MCCIE0BaHUs (QYHKIIUU
Ha  MOHOTOHHOCTb M  JKCTPEMYMBI,
IIPUMEHATh PE3yJIbTaThl MCCIEHOBAHUA K
IIOCTPOCHHUIO rpauKoB. IIpumensTH
IIPOU3BOIHYIO JUIS HaXO0XKJICHUS
HAWIY4IIEro pEeUICHNs B IPUKIAIHBIX, B TOM
qucie COLIMAJILHO-DKOHOMMYECKUX,
3ajayax.  3HAKOMHUTBCA C  HCTOPHUEH
pa3BUTH MaTEMaTUYECKOIO aHAJIN3A.

18



[IpuMeHeHnne  TPOU3BOAHOW  AJIA
OIPENENIEHUs CKOpPOCTU  IIpoliecca,
3aIaHHOTO (OPMYITON MITH TPaPUKOM

KontponeHast pabora mo  Teme:
«IIpumeHeHne Iponu3BOAHON.

Ananmmu3 KOHTPOJILHOU paboTHI.
[ToBTOpEHuE No TEME.

NHTerpan u ero npuMeHeHus 11 [TepBooGpa3nas. Tabnuna OnepupoBaTh MOHATUSAMU: TepBOOOpa3Ha,
EpPBOOOPA3HBIX. uHTerpan.  Haxoauts  mepBooOpasHble
Wurerpan, reOMETPUYECKHM u AJIEMEHTapHbIX  (QYHKUIUN;  BBIUUCISATH
bu3nyecKkuil CMbICT UHTErpaja. uHTerpan no  Gopmyne  Hprotona—
Bbruncnenue unHrerpana mo gopmyse JleiibHnma. 3HAKOMHMTBCS C  HMCTOpHUEH
Hrrorona—JleiOoauma pa3BUTHS MATEMATHYECKOTO aHAJIN3a
KoutponsHass paGora mo  Teme:
«HTETpaN M €ro NPUMEHEHUE.
Ananus KOHTPOJIbHOU paboTHI.
IToBTOpEHME IO TEME.

CucrteMbl ypaBHEHHI 20 CucrteMbl TUHEUHBIX YPaBHEHU. OnepupoBaTh MOHATHSIMH: cucreMa

JIMHEMHBIX YpaBHEHHI MW €€ pelIeHHUE.

Pemenne npukIamHEIX  sajadl  c Hcnonb3oBath CUCTEMY JIMHEHHBIX

IIOMOIIIBIO CHCTCMBbI JIMHEHHBIX

YpaBHEHUH.
CucteMbl U COBOKYIHOCTH LEJIBIX,
palMOHAIIbHBIX, UppalMOHAJIBHBIX,
NOKa3aTeIbHbIX,  JIOTapU(PMUUECKUX
YpaBHEHUH.
CucreMbl M COBOKYIHOCTH IIEJIBIX,
paLMOHATIbHBIX, UpPpalMOHAJIBHBIX,
NOKa3aTeIbHbIX,  JIorapu(MUUECKUX
HEPABEHCTB.

Hcnonbs3oBanue rpadukoB (QYHKIHI
JUISL PELIeHUs] YPaBHEHUH U CUCTEM.

YpaBHEHHMW ISl PEUICHUS TPAKTHYECKUX
3agay. HaXomuTh pemieHuss MpOCTEUIINX
CHUCTEM M COBOKYITHOCTEW pPallMOHAIBHBIX
YpaBHEHHII M HEPaBEHCTB. M croyb30BaTh
rpaduku byHKIMi JUIsL  PEIICHHS
ypaBHeHHI.  MoJAeIMpoBaTh  pealibHbIC
CUTYallud Ha sI3bIKE alreOpbl, COCTaBIIAThH
BBIPQ)KCHUS, YpPaBHCHHS, HEPAaBEHCTBA H
CUCTEMBI 110 YCIIOBHIO 3a[auH, UCCIEI0BATh
MOCTPOCHHBIE MOJETU C HUCIHOJIb30BAHUEM
ammapara anreopsl
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[IpuMeHeHne ypaBHEHM, CUCTEM H
HEPaBEHCTB K peLIeHUO
MaTeMaTHYeCKUX 3aJad M 3a1a4 H3
pa3nuuHBIX ~ oOnacTteil  Hayku W
pEATbHOM )KU3HHU

KontponsHass paGora mo  Teme:
«CHCTeMBbl ypaBHEHUI.

Amnanus KOHTPOJIbHOM paboThI.
[ToBTOpEHUE No TEMe.

HarypaneHble u niensie uncia

HarypaneHble U 1menple yucna B
3a7ia4ax U3 peajJbHOU KU3HU.

HpI/ISHaKI/I JCIIUMOCTH LCIIBIX YHUCET

OnepupoBaTh TMOHATHAMHU: HaTypaJlbHOE
yucino, nenoe  uucno.  Mcnose3oBaTh
MpU3HAKK  JIETUMOCTH  LEJIbIX  YHCEl,
Pa3I0KEHUE YKCIIa HA TPOCTHIE MHOKUTEIN
JUISL pEICHUS 3a]1a4

[ToBTOpEHwME, o0o0menue,
cucTeMaTu3anys 3HaHu|

OcHoBHbBIE MOHATHS Kypca anreOpsl U
HayaJl MaTeMaTHYeCKOTO  aHalln3a,
000011IeHrE U CUCTEMATH3AaIA 3SHAHUHA

Pemienne mpukIagHBIX  3aad U3
pa3nmuuHbIX ~ o0JacTeil  HayKu W
pe€albHOM  KHU3HU C  MOMOIIBIO
OCHOBHBIX TOHATHH Kypca ajreOpbl U
Ha4vaJl MAaTEMaTHYECKOTO aHaJIn3a.

Pemarp mpuKiTagabie 331290 U3 PA3ITHIHBIX
obnacTeil HaykM M pealbHOM MKU3HU C
MOMOIIBI0O OCHOBHBIX TOHATUH  Kypca
anreOppl W HadaJdl  MaTeMaTU4YecKOTO
aHanu3a. BeiOuparh onTuMabHbIE CIIOCOOBI
BBIYMCIIEHUH. VICnoyib30BaTh ISl PELICHUS
3aJa4 ypaBHEHHs, HEPABEHCTBA U CUCTEMBbI
ypaBHEHUH, CBOMCTBA PYHKIMHA U rpad)uKOB

NTOI'O

136
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PABOYASA NIPOT'PAMMA YYEBHOI'O KYPCA «'EOMETPUS»
MNOACHUTEJIbHASA 3AIINCKA

BaxHocth y4eOHOro Kypca TreOMETpUM Ha YpPOBHE cpeaHero oOmero o0pa3oBaHus
00yCIIOBIICHA MPAKTHYECKON 3HAYMMOCTBIO METAIIPEAMETHBIX M IIPEAMETHBIX Pe3yIbTaTOB 00y4eHHS
TEOMETPUH B  HANPABICHWW  JIMYHOCTHOTO  PAa3BUTHsA  OOydJaromuxcs,  (OPMUPOBAHUS
(YHKIIMOHATBHOW MaTeMAaTUYECKOW TpPaMOTHOCTH, W3YYEHHUsS JPYIHMX YYeOHBIX TUCITUILIVH.
PasButne y oOyuaromuxcs TMPaBUIBHBIX TIPEJACTABICHUNA O CYIIHOCTH W TPOUCXOXKICHUHU
T€OMETPUYECKUX a0CTPaKIHMiA, COOTHOIICHWH DPEATBHOTO M HICAbHOTO, XapaKTepe OTPaKCHHS
MaTeMaTU4YEeCKO HAYKOH SIBICHHUH U MPOIIECCOB PEaIbHOTO MHUPA, MECTE TE€OMETPUHU B CUCTEME HAYK
U pOJIM MAaTEeMaTH4YECKOTO MOJEIMPOBAHUS B HAYYHOM IIO3HAHWM M B IPAKTHKE CHOCOOCTBYET
(OpPMUPOBAHHIO HAYYHOTO MHPOBO33PEHUSI OOYYAIOUIMXCS, a TaKKe KauyecTB MBINUICHUS,
HEOOXOAMMBIX /ISl aIaliTallii B COBPEMEHHOM o0miecTBe. I'eoMeTpus sBIsieTCS OAHUM U3 0a30BbIX
MIpeIMETOB Ha YPOBHE CpEIHEro oOIiero oOpa3oBaHMs, TaK Kak O0ECIeyMBaeT BO3MOXHOCThb
W3YYCHHS KaK JUCIHIUINH eCTCCTBEHHO-HAyYHOW HANpaBIEHHOCTH, TaK W TYMaHUTApHOM.
Jlornueckoe MbIuUieHHe, GOPMHUPYEMOE TMPU HU3YYCHHH OOY4YaAIOMMMHCS TOHSITHHHBIX OCHOB
TEOMETPHH ¥ TIOCTPOCHUM IETIOYKH JIOTHYCCKUX YTBEPIKICHUH B X0JIe PEIICHUS T€OMETPHUICCKUX
3aJ1a4, yMEHUE BBIJIBUTATH M OTIPOBEPraTh THIIOTE3bI HEMOCPEJACTBEHHO UCTIONB3YIOTCS TP PEIICHUN
3aJa4 €CTECTBEHHO-HAyYHOTO IMKJIA, B YACTHOCTH M3 Kypca (PHU3UKH. YMEHHE OPHEHTUPOBATHCS B
MIPOCTPAHCTBE UT'PAET CYIIECTBEHHYIO POJIb BO BCEX 00IACTIX ACATEILHOCTH YesioBeka. OprueHTanus
YeJI0BeKa BO BPEMEHH W IPOCTPAHCTBE — HEOOXOJIMMOE YCIOBHE €0 COIHMAIBHOTO OBITHS, opma
OTPaKEHHS OKPYKAIOIIETO MHpA, YCIOBHE YCIENTHOTO TO3HAHUS M aKTHBHOTO TpPeoOpa3oBaHMS
nerictBuTenbHOCTH. OTmeprpoBaHre MPOCTPAHCTBEHHBIMU 00Opa3aMH OOBEIHHSET pa3HbIe BUJIBI
y9eOHOW W TPYIOBOHM JEATSIBHOCTH, SBISETCS OJHUM W3 MPO(PECCHOHAIBLHO BAXKHBIX KAYeCTB,
MO3TOMY aKTyallbHa 3a/1a4a (POPMUPOBaHUS Y 00YJAFOIIUXCS POCTPAHCTBEHHOTO MBIIUICHUS KaK
Pa3HOBUIAHOCTU OOPa3HOTO MBIIUIEHUSI — CYHIECTBEHHOTO KOMIIOHEHTa B TIOJrOTOBKE K
MPAKTUYECKON JeSITEIbHOCTH [0 MHOTUM HaIlPaBJICHUSIM.

ean ocBoeHusi mporpaMmbl yaeOHoro Kypca «I'eomeTpus» Ha 6a30BOM ypOBHE OOYUICHHS —
o01meoOpa3oBaTeibHOE H  OOIIEKYJIbTYPHOE pPa3BUTHE OOy4JaIOIMUXCS Yepe3 olecredeHue
BO3MOXHOCTH TPUOOPETEHHS U HCIOJIB30BAHMSI CHUCTEMATHMYECKUX T'€OMETPHUYECKUX 3HAHMM U
NeUCTBUM, crienn(UYHBIX T€OMETPUH, BO3MOXKHOCTH YCIIEHIHOTO MPOJOJDKEHHST 00pa3oBaHMsI 110
CHEIHAILHOCTSIM, HE CBSI3aHHBIM C MIPUKJIAIHBIM UCIIOJIb30BAHUEM I'€OMETPUH.

IIpuopuTeTHBIMHU 3aJa4aMu OCBOCHUS yueOHOTro Kypca «I'eomeTpum» Ha 6a30BOM ypOBHE B
11-12 xiaccax sSIBISIIOTCA:

- opMUpOBaHUE MPEICTABICHUS O TEOMETPHUH KaK YaCTH MUPOBOU KYJIbTYPhI M OCO3HAHUE €€
B3aHMOCBSI3U C OKPYXKAIOIIUM MUPOM;

- (opMUpOBaHUE MPEACTABICHHUS O MHOTOTPAaHHUKAX U TejaX BpalIeHHsS KaK O BaXKHEHIINX
MaTeMaTHYEeCKUX MOJIENIX, MO3BOJISIONIUX ONUCHIBATh M M3y4YaTh Pa3HbIC SBJICHUS OKPYKAIOIIETO
MUpa;

- (opmupoBaHHe yMEHHUS pacro3HaBaTh Ha YepTekaxX, MOJCNAX U B PEATbHOM MHUPE
MHOTOTPAaHHUKM W Tela BpalleHHs; OBIAJCHHE METOJAaMM pEIIeHHs 3a/Jad Ha TMOCTPOCHHUs Ha
M300paKEHUSIX MPOCTPAHCTBEHHBIX QUTYD;

- popMupoBaHUE YMEHHs ONEPUPOBATH OCHOBHBIMU MOHSTUSAMHU O MHOTOTPAaHHUKAX U Tellax
BpallleHUs] ¥ UX OCHOBHBIMHU CBOMCTBaMHM; OBNAJCHUE aITOPUTMaMHU PEIICHHsS OCHOBHBIX THIIOB
3ajad,

- (opmupoBaHMe yMEHHS MPOBOJWTH HECIOKHBIE TOKA3aTENbHBIE PACCY)KIECHUS B XOJe
pElIeHUs CTEepPeOMETPUYECKUX 3aJad W 3aJad C MPAKTUYECKUM COJIep>KaHUuEM; pa3BUTHE
WHTEJJIEKTYaTbHBIX M TBOPYECKHX CIIOCOOHOCTEW OOydaroluxcs, MO3HABATENbHON aKTHBHOCTH,
HCCIEeI0BATENIbCKUX YMEHUH, KPUTUUYHOCTH MBIIIJICHHUS,

- ¢QopmupoBanue (PyHKIIMOHAILHON TPaMOTHOCTH, PEIEBAHTHON T'E€OMETPHUH: YMEHHE
pacmo3HaBaTh MPOSIBICHUS F€OMETPUYECKUX TOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B peaIbHBIX
KU3HEHHBIX CUTYallUSAX U TPU U3YYCHUH APYTUX y4EOHBIX MPEIMETOB, MPOSBICHUS 3aBUCHMOCTEN
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U 3aKOHOMEPHOCTEH, (hopMyIMpoBaTh MX Ha S3bIKE T€OMETPUM U CO3/1aBaTh TI'€OMETPHUECKHE
MOJIeNIM, TPHUMEHATh OCBOCHHBIM TI'E€OMETPUYECKHMH ammapar sl pelleHHs MPaKTHKO-
OpPUEHTUPOBAHHBIX 3371a4, HHTEPIIPETUPOBATH U OLICHUBATH TOTYUYE€HHBIE PE3YJIbTATHI.

OTnU4UTENbHOM 0COOEHHOCTBHIO MPOrpaMMBI 10 T€OMETPUH SBISETCS BKJIIOUYEHHE B KYypC
CTEpEOMETPUHU B Hayaje ero M3y4eHHUs 3ajad, pellaeMbIX HAa YPOBHE MHTYUTHUBHOTO TO3HAHUS, U
ompenenéHHbIM 00pa3oM OpraHu3oBaHHas paboTa HaJ HUMH, 4YTO CHOCOOCTBYIOT DPa3BUTHIO
JIOTMYECKOTO W TPOCTPAHCTBEHHOTO MBIIUICHHUS, CTHMYJIUPYET TMPOTEKAaHHE WHTYUTHBHBIX
IIPOLIECCOB, MOTUBUPYET K JajbHEHIIEMY U3ydeHuto npeameta. [Ipeanoyrenue ornaércst HarasAHo-
KOHCTPYKTUBHOMY METOJly OOyuY€HHUs, TO €CThb TEOPETHYECKHE 3HAHHUS UMEIOT B CBOEH OCHOBE
YYBCTBEHHOCTh  NPEJAMETHO-TIPAKTUYECKON  JeATENbHOCTH.  Pa3BuUTHE  MPOCTPAHCTBEHHBIX
IIpE/ICTaBICHUN y 00y4aromuxcsi B Kypce CTEpeOMETPUM MPOBOJUTCS 3a CUET pellIeHUs 337ad Ha
CO3/IaHME POCTPAHCTBEHHBIX 00Pa30B M 33734 Ha OTIEPUPOBAHUE MPOCTPAHCTBEHHBIMU 00pa3aMHu.
Coznanue o6pa3a MpOBOJIUTCS C ONOPOI Ha HATJISIHOCTD, @ OIIEPUPOBAHNUE 00Pa30M — B YCIOBHSIX
OTBJICYEHMSI OT HATJISIAHOCTH, MBICIEHHOTO U3MEHEHHUS €r0 UCXOJHOTO COJIEPIKaHNUS.

OCHOBHBIMHU COJIEpKaTEeNIbHBIMU JIMHUAMHU ydeOHOTO Kypca «['eomerpus» B 11-12 wmaccax
ABisoTCA: «MHOTOrpaHHuKkn», «lIpsiMple M IIIOCKOCTH B IIpPOCTpaHCTBe», «Tema BpamieHus»,
«BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE.

dopMupoBaHUE JIOTUYECKMX YMEHUHN pachpeensercs He TOJIbKO IO COJIep’KaTelbHbIM
JUHUSM, HO W TO rojaM oOydeHHsI Ha ypOBHE cpemHero oomiero ooOpaszoBanus. ConeprkaHue
o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yabTaTaM OCBOCHUS IMPOTPaMMBbI IO T€OMETPUH,
pactpeienéHHBIM TI0 ToJaM OOYYeHHS, CTPYKTYPHMPOBAHO TakMM 0Opa3oM, 4YTOOBI OBJaJICHUE
reOMETPUYECKUMHU MOHATHUAMHU U HaBbIKaMH OCYIIECTBIISIOCH MOCIEI0BATENIbHO U MOCTYNATENbHO,
¢ coOI0ICHNEM IPUHLIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUSI BKIIIOYAJIUCH B OOIIYIO CUCTEMY
reOMETPUUYECKUX MPEACTaBIEHUN OOyJaronmxcs, pacmupsis U yrayomnss e€, oOpaszys HpoYHbIE
MHO>KECTBEHHbIE CcBsi3H. OOlIee 4ucao 4acoB, PEKOMEHIOBAaHHBIX AJIS U3Y4YEHUs y4eOHOro Kypca
«'eometpusi» — 170 gacos: B 11 kimacce — 102 vaca (3 gaca B Henenmo), B 12 kimacce — 68 yacos (2
yaca B HEJIEIIO).

COJAEP/KAHUE OBYYEHUA

11 KJTIACC

[Ipsimble U MIOCKOCTH B TIpocTpaHCTBE OCHOBHBIE MOHATHUSL cTepeoMeTpuu. Touka, mpsimas,
IJI0CKOCTh, IpocTpaHcTBO. [loHsTHE 06 akCMOMAaTHYECKOM MOCTPOCHUU CTEPEOMETPHH: aKCHOMBI
CTEepEOMETPHUU U CIEACTBUS U3 HUX.

B3aumHoe pacrosiokeHre MpsIMBIX B MPOCTPAHCTBE: IEpPEceKarollrecs, NapauieIbHble U
CKpeliuBamomuecs npamele. [lapamienbHOCTh HOPAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE:
napajuiesibHble IPsIMbIe B IPOCTPAHCTBE, NapallIeIbHOCTh TPEX MPAMBIX, apaIeIbHOCTh MPSIMOM 1
IUIOCKOCTH. YTJIBI C COHANpaBICHHBIMU CTOPOHAMH, YroJl MEXIY MPSMBIMH B IPOCTPAHCTBE.
[NapaniensHOCTh MIIOCKOCTEM: MapalljieNIbHbIE MIIOCKOCTH, CBOMCTBA MapajliebHBIX MIIOCKOCTEH.
[Ipocreiiiie TPOCTpaHCTBEHHBIE (QUIYphl HA IUIOCKOCTH: TETpadap, KyO, mNapajuieNnenumnen,
MIOCTPOCHHUE CEYCHUIA.

[lepnieHIUKYIAPHOCTh MPSAMON U IUIOCKOCTH: MEPIEHIAUKYISPHBIE MPSIMbIE B MPOCTPAHCTBE,
MpsIMBIE MapaJlieNbHbIE U IEPIEHANKYIAPHBIC K INIOCKOCTH, MPU3HAK MEPIEHAUKYIISIPHOCTH IPSIMOA
U IJIOCKOCTH, TeopeMa O MPSMON MEepHEeHAUKYISIPHON IIOCKOCTH. YTJbl B MPOCTPAHCTBE: Yol
MEXJy MpsIMOH U IUIOCKOCTBIO, JABYTPAHHBIM Yroi, JMHEWHBIH Yrojd JABYTPaHHOTO yrija.
[leprieHAMKYNISAp M HAKIOHHBIE: PACCTOSTHUE OT TOYKU JO IUJIOCKOCTH, PAacCTOSIHME OT MpsIMOMl 10
IUIOCKOCTH, MPOEKIMS (UIYpbl Ha IUIOCKOCTb. IlepneHAuKyIspHOCTh IUIOCKOCTEH: TNpHU3HAK
NEePIEHANKYIIPHOCTH IBYX MI0CKOCcTel. Teopema o TpEX nepneHuKyspax.

MuororpanHuky [ToHsTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'paHHMKA, BBIITYKJIbIE
Y HEBBIMYKJIbIe MHOTOTPAaHHHUKH, pa3BEPTKA MHOTOTpaHHUKA. [Ipu3ma: n-yronpHasi mpu3Ma, TpaHu U
OCHOBAaHHMS TPU3MBI, NpsiMas U HAKIOHHAs MPU3MbI, OOKOBas M MOJHAas MOBEPXHOCTh IMPHU3MBI.
[Mapannenenunen, MpsMOYroJbHBINA Mapajuienenuner U ero cpoiictBa. I[lupamupa: n-yrojabHas
MMpaMuia, TPaHd U OCHOBAaHUE MTUPAMHU/IBI, OOKOBAsI U MOJTHAS TOBEPXHOCTH MUPAMHU/IbI, TPaBUIbHAS
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U yceu€HHas nupamuaa. DJIEMEHThl IpU3Mbl U upamubl. [IpaBuibHbIe MHOTOTPAHHUKH: TIOHATHE
IIPaBWJIBHOTO MHOTIOTpPAaHHMKA, IIpaBWIbHAas IIpU3Ma M IIpaBWIbHas NHUpaMuja, IpaBUIbHAL
TpeyrojibHasi THpaMHIa ¥ TPaBWIbHBIA TeTpasap, KyO. IlpeacraBienne o NpaBUIIBHBIX
MHOTOTPaHHHUKaX: OKTa’Jp, JoJAeKa’rap U ukoca’ap. CeyeHus npusmsl U nupaMuipl. CummeTpus B
IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUKH, MPSMOM, IJIOCKOCTH. DJIEMEHThl CUMMETPUU B
nupamMuiax, napajuieaenune1ax, paBuibHbIX MHOTOIPaHHUKAX.

Brluucnenue s1eMEHTOB MHOTOTPAaHHHKOB: p&Opa, nuaroHaid, yribl. [lnomaas GOKOBOM
MOBEPXHOCTU M TIOJHOM MOBEPXHOCTHU MPSIMON MPHU3MBI, TUIOIAh OCHOBAaHHH, TeopemMa 0 OOKOBOMA
MOBEPXHOCTH MTPSAMOW mpu3Mbl. [lmomans OOKOBOW MOBEPXHOCTH M TIOBEPXHOCTH IMPABHIBLHOU
MMpaMH/ibl, TEOpEMa O IO YCEUEHHON TUPaMU/IbI.

[Tonsitue 06 o0BEMe. OOBEM mHMpamuabl, Tpu3Mbl. llogoOHBIE Tena B MPOCTPAHCTBE.
CoOoTHOIIICHUS MEXKTY IUTOIIAISIMU TIOBEPXHOCTEHN, 00bEMaMu MOA0OHBIX TETI.

12 KJIACC

Tena Bpamenus LunauHapuueckas NOBEPXHOCTh, 0OpasylolMe  IMJIMHIPUYECKOU
MOBEPXHOCTH, OCh LMWJIMHJIPUUECKON MoBepxHOCTH. L{unuHap: ocHoOBaHus 1 OOKOBasi MOBEPXHOCTD,
oOpa3zymomass U OChb, IUIOIAAb OOKOBOM M MOJIHOM moBepxHOCTH. KoHuueckas MOBEPXHOCTD,
oOpa3yrolre KOHHYECKOM IMOBEPXHOCTH, OChb M BEpLIMHA KOHHWYECKOol mnoBepxHocTH. Konyc:
OCHOBAHHE U BEPIINHA, 00pa3ylolas U 0Ch, IO OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN
KOHYC: 00pa3yroIIie U BBICOTa, OCHOBaHMs M OOKOBasi moBepxHOCTh. Cdepa u map: IeHTp, paanyc,
IaMeTp, IUIOIab MOBEpXHOCTH cdepbl. B3aumHoe pacmnonoxeHue cdepbl U IMIOCKOCTH,
KacaTeJIbHasl TNIOCKOCTh K cdepe, motmanb cheprl. M300paxkeHne e BpaieHus Ha MII0CKOCTH.

Pa3Béprka mmmmHApa M KoHyca. KomOuHamum Tten BpalleHHUs] M MHOTOTPAaHHHUKOB.
MHororpaHHiK, OMUCaHHBIA OKOJO cdepbl, cdepa, BIUCAHHAsE B MHOTOTPAaHHHUK, WM TEJO
BpaIlICHHUS.

[Tonsatue 06 06péMe. OcHOBHBIE CBOKCTBA 00BEMOB Tell. Teopema 06 00bEME MPSIMOYTOIHHOTO
napajuiefienuneaa u cieacTsus u3 He€. O0bEéM HuIMHIpa, kKoHyca. O0BEM 11apa u miouaab chepsl.
[Tono6Hble Tena B mpocTpaHcTBe. COOTHOIICHUS MEXAY IUIOMIA[SIMU MOBEPXHOCTEH, 00bEMaMu
noao6HbIX Ten. CeyeHus] UWIMHIpa (TapauieIbHO U MEPHEeHIUKYISIPHO OCH), CEUEHHUs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIee Yepe3 BEPILNHY), CEUeHHUs 1Iapa.

BekTopbl u koopAMHATHI B TPOCTPAHCTBE BEkTOp HA MIIOCKOCTH U B pocTpaHcTBe. CrokeHue
U BBIYUTAHHE BEKTOPOB. YMHOXXEHHE BEKTOpa Ha uucio. PasznoxeHue BekTopa MO TpEM
HEKOMIUIaHapHbIM BekTopam. [lpaBuno mnapamnenenunena. Pemienue 3amay, CBSI3aHHBIX C
MpUMEHEHHEeM TpaBuUi JeicTBU ¢ Bekropamu. [IpsMoyronpHas cucTeMa KOOpAMHAT B
npoctpanctBe. Koopaunatel BekTopa. [lpocreiimine 3amaun B KOOpAMHATaX. YTOI MEXAY
BekTopamu. CKalsipHOE TNPOU3BEICHHE BEKTOPOB. BpluucieHue yYrioB MexAy MPSAMBIMH U
iockocTsAMU. KooparHaTHO-BEKTOPHBINA METO/] MPU PELICHUH FEOMETPHUYECKUX 3aa4.

HNPEAMETHBIE PE3YJIbTATDBI

K konmy oOyuenuss B 11 kmacce oOyuaromuiics MOMYYHUT CIEAYIOIIUME TMPEAMETHBIC
pE3yIbTaThI:

- OIIEPUPOBATH MOHATUSAMHU: TOUKA, IPSIMast, INIOCKOCTh; IPUMEHSITh aKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX MPH PEIICHUH T€OMETPUUYECKUX 3a/1a4;

-OMEePUPOBAThH MOHATHSAMU: MAPAILIEIBHOCTh U MEPIEHAUKYISIPHOCTh MPSMBIX U TIOCKOCTEH;
KJIaccu(pUIMpOBaTh B3aUMHOE PACIIONIOKEHHE IPSAMBIX U IUIOCKOCTEH B TPOCTPAHCTBE;

- ONEePUPOBATH MOHATUSMU: ABYTPAHHBIN YrOJl, TpaHU JBYTPAHHOTO yria, pedpo IBYrpaHHOTO
yria, JUHEHHBIA Yroj ABYrPAHHOTO YIJia, TpajycHasi Mepa ABYTPAHHOTO YIJIa;

- ONEpHUpOBATh MOHATHUSIMH: MHOTOIPAHHMK, BBIMYKJIBIM M HEBBIMTYKIBIA MHOTOTPAaHHUK,
3JIEMEHThl MHOTOTPaHHUKA, MPABUJIbHBI MHOTOTPaHHUK;

- pacro3HaBaTh OCHOBHBIE BUIbl MHOTOTPAaHHHKOB (MHpaMuia, MPU3Ma, MPSIMOYTOJbHBIN
napajuienenumnesn, Kyo);
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- KI1accu(UIMPOBATh MHOTOTPAHHUKH, BBIOMpAsi OCHOBAHHUS JUIS KIACCU(HUKAINUN (BBIITYKIIbIE
U HEBBIYKIIbIE MHOTOTPAHHUKH, TPABUIbHBIE MHOTOTPAHHHUKH, NPSMbIE M HAKIOHHBIC TPH3MBI,
napajuieJIenunebl);

- OIIEpUPOBATh MOHATUSAMH: CEKYIasl INIOCKOCTh, CEUEHNEe MHOTOTPAHHUKOB;

- OOBSCHATH MPUHIUIIBI TIOCTPOCHUS CEYCHUH, UCTIOJIB3Ys METO/I CIIC/IOB;

- CTPOHUTH CEUEHHs] MHOTOTPAaHHHKOB METOJIOM CIIEJOB, BBIIOJHATH (BBIHOCHBIE) IJIOCKHE
YEepPTEIKU U3 PUCYHKOB IMPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHH3Y;

- pemaTh 3aJauu Ha HAXOXXACHUE FEOMETPUYECKUX BEIMYHMH M0 00pa3laM MM aJrOpUTMaM,
MIPUMEHSISl U3BECTHBIC aHATUTUYCCKHE METO/Ibl IPU PELICHUH CTAHJAPTHBIX MaTEMAaTUYECKHUX 33124
Ha BBIYHCIICHUE PACCTOSHUI MEXTy ABYMS TOYKAMH, OT TOYKH JI0 MPSIMOM, OT TOYKH JI0 IIIOCKOCTH,
MEX]Ty CKPEITUBAIOIIUMUCS MPSMBIMHU;

- pemaTh 3aJa4u Ha HAXOXKACHHUE FEOMETPUYECKUX BEIMYHMH M0 00pa3iaM MM aJropuTMaM,
MIPUMEHSISI U3BECTHBIE aHATUTUYECKHE METOIbl TIPU PEIICHUN CTAaHIAPTHBIX MaTeMaTHUECKUX 3aa4
Ha BBIYUCIIEHUE YTIIOB MEXKIY CKPEIIHBAIOIIUMHUCS TPSMBIMHU, MEKTY TIPSMOH U TNIOCKOCTHIO, MEKIY
TUTOCKOCTSIMU, JIBYTPAHHBIX YTJIOB; BEIYUCIIATH OOBEMBI U TUIOIIA/IN IOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, nupamMuia) ¢ IpUMEeHeHneM GopMmy,

- BBIYHCIATH COOTHOIICHUS MEXIY IUIOIMAIsIMH TOBEPXHOCTEH, OO0BEMaMHU TOJZOOHBIX
MHOTOT'PaHHHUKOB; OMEPUPOBATH IOHATHUSIMH: CHMMETPHS B TIPOCTPAHCTBE, IIEHTP, OCh M TUIOCKOCTb
CUMMETpPHH, IICHTP, OCh U IJIOCKOCTh CHMMETPHU (HUTYPHI;

- W3BJEKaTh, MPEOOPa3OBBIBATE M HHTEPIPETHPOBATh WH(POPMAIUIO O MPOCTPAHCTBEHHBIX
reOMETPUIECKUX (DPUTYpax, MPEACTaBICHHYIO Ha YepPTekKaxX U pUCYHKAX;

- TNPUMEHATh TeoMeTpudyeckne (GakThl IS PEHICHHsS CTePEOMETPUYECKHX — 3ajad,
MPEIOJIaraloInX HECKOJIBKO [IaroB PemeHHs, €CIIU YCIIOBUS IPUMEHEHUS 3a/IaHbl B SIBHOH QopMe;

- TPUMEHSTh TPOCTEHININE MPOTPAMMHBIE CpPEACTBA W JJIEKTPOHHO-KOMMYHUKAIIHOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUUECKUX 3a1a4;

- IPUBOIUTH TPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U KU3HH, pACIIO3HABATh
MPOSIBIIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE;

- IPUMEHSTH IOJYYEHHbIE 3HAHHUA Ha TPAKTUKE: aHAJIM3UPOBATh pPEajbHbIE CUTyallUd H
MPUMEHSTh U3YUCHHbIE TIOHATHUS B MPOIIECCe MOKMCKA PEIICHUs MaTeMaTH4ecKu chopMyIUPOBAHHOMN
po0IeMbl, MOJICIUPOBATh peabHbIE CUTYaIlMH Ha SI3bIKE T€OMETPUHU, UCCIIeI0BAaTh MOCTPOCHHBIE
MOJIENIU C HCIIOJb30BAHMEM T'€OMETPUUECKUX MOHSITUA M TEeOopeM, armapara aiareOpbl, peliaTh
MIPAKTUYECKUE 3a/1a4M, CBSI3aHHBIE C HAXOXKJICHUEM T'€OMETPUUYECKIX BEIHUNH.

K konIty 00y4yenus B 12 xinacce oOydaromuiicss HaydYnuTCs:

- ONEpPUPOBATH MOHATHIMH: IIUIMHIPUYECKAsl TOBEPXHOCTh, 00pa3yIoIIie IMINHIPUYECKON
MMOBEPXHOCTHU, IUIUH/IP, KOHUYECKasi TOBEPXHOCTh, 00pa3yIolire KOHUYECKOM MOBEPXHOCTH, KOHYC,
cepuyeckas MOBEPXHOCTb;

- pacno3HaBaTh Tefa BpalleHus (HUIHHIP, KOHYC, cdepa u 1map);

- OOBACHATH CHOCOOBI TOJMY4YeHHS Tel BpalleHHs; KIacCU(UIUPOBATh B3aHMHOE
pacnoiokeHue cepbl U MI0CKOCTH;

- ONEpUpOBaTh MOHATHSAMH: IIAPOBOW CETMEHT, OCHOBAHHME CETMEHTa, BBICOTA CETMEHTA,
IapOBOM CIIOM, OCHOBAHHUE IIAPOBOT0 CJIOS, BBICOTA IAPOBOTO CIIOS, IIAPOBOM CEKTOD;

- BBIYUCIATH OOBEMBI U IUIOLIAM TOBEPXHOCTEW TEJ BpAlllEHUs, T€OMETPUUYECKUX Tell C
npUMeHeHHeM GopMyIT;

- OIIEpUpPOBATh MOHATUSIMU: MHOTOTPAaHHUK, BIIMUCAHHBIN B c(pepy M OMHMCAaHHBIN OKOJIO chepsl,
cdepa, BMCaHHAsi B MHOTOI'PaHHUK WUJIH TEJIO BPAILEHUS;

- BBIYMCIIATH COOTHOILIEHHS MEXy TUIOIIA/SIMH ITOBEPXHOCTEH U 00bEMaMU 10TI00HBIX TET;

- u300paxkaTb Hu3y4daeMble (GUIyppl OT PYKM MU C IPUMEHEHHEM IPOCThIX YEepTEKHBIX
UHCTPYMEHTOB;

- BBINIOJHATH (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUI
CBEpXY, COOKY, CHU3Y, CTPOUTH CEUEHHs TEJ BPAILICHHS;
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-M3BJIEKAaTh, WHTEPIPETHUPOBATh M TNPEOOpPa30OBBIBaTH HMH(GOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, MPEACTABICHHYIO Ha YePTekKaxX U PUCYHKAX;

- OIIEpUPOBATh MOHATHEM BEKTOP B IPOCTPAHCTBE; BBINIOJIHATH JEHCTBUS CIIOKEHHS BEKTOPOB,
BBIUMTAHHUS BEKTOPOB W YMHOXXCHHS BEKTOpa Ha YHCJO, OOBACHATH, KAKUMU CBOWCTBAMHU OHHU
001a1a10T; TPUMEHSATH MPABHIJIO NapalIe/IeIUIe a;

- OIIEpPUPOBATh IOHATHUAMM: JEKAPTOBBI KOOPAMHATBI B IIPOCTPAHCTBE, BEKTOP, MOJIYJb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YroJd MEXKIYy BEKTOPaMH, CKaJISIPHOE
IIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUIAHAPHBIE BEKTOPHI;

- HaXOJWUTh CyMMY BEKTOPOB M IIPOMU3BEIACHUE BEKTOPA HA YUCIO, YrOJl MEXIY BEKTOPAMH,
CKIIPHOE IIPOU3BEACHUE, PACKIIAAbIBATh BEKTOP 110 IBYM HEKOJUIMHEAPHBIM BEKTOPaM;

- 3a/JaBaTh IUIOCKOCTb YPAaBHEHMEM B JEKApTOBOM CHUCTEME KOOPJAMHAT; IPUMEHSTH
reoMeTpudeckue (akThl JUIsl PeIIeHHUs] CTEPEOMETPHUECKUX 33a/a4, MPEINoJaralouiinxX HECKOIBKO
11aroB pelIeHus], €CIN YCI0BUs MPUMEHEHNUS 3aJJaHbl B IBHON QopMe;

- pemaTh IPOCTEHIINE T€OMETPUYECKUE 3a/1a4yd Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METOJ1a;

- pemaTh 3aJadMd Ha JIOKA3aTEIbCTBO MAaTEMAaTHUYECKMX OTHOIIEHMH M HAXOXKJICHHE
reOMETPUUECKUX BEJIWYUH MO oOpaslaMm WIH alropuTMam, NMPUMEHsSST MU3BECTHbIE METOJbI NPHU
pELIEHUH CTAHIAPTHBIX MATEMAaTUYECKUX 3a/1a4; IPUMEHATh IIPOCTEHIIINE TPOTPAMMHBIE CPEACTBA U
AJEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI IIPU PELIEHUN CTEPEOMETPUYECKUX 3a/1a4;

- IPUBOJAUTH ITPUMEPBI MATEMATHUECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U )KU3HU, PACTIO3HABATH
MIPOSIBJIEHUE 3aKOHOB F€OMETPHUH B HCKYCCTBE;

- NPUMEHATH NOJIyYEHHBIE 3HAHWsA Ha IPAKTUKE: AHAIM3HPOBATH DPEANbHBIC CUTyallud H
MPUMEHSTh U3YUCHHbIE TIOHATHUS B MPOIIECCE MOMCKA PEIICHUs MaTeMaTHIeCcKu chOpMYyIUPOBAHHOMN
po0JIeMbl, MOJICIUPOBATh pEAIbHbIE CUTYallMM Ha SI3bIKE T€OMETPUH, UCCIIEA0BaTh MOCTPOCHHbIE
MOJIEIM C HCHOJb30BAHMEM TIE€OMETPUUYECKMX IOHATHH M TeopeM, ammaparta aiaredpsl, peuarb
IIPAKTUYECKHE 3a/1a4M, CBSI3aHHBIC C HAXOKICHUEM I'€OMETPUYECKUX BEIUYNH.
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TEMATHYECKOE IINTAHUPOBAHHUE

11 KVIACC
HaumenoBanue pazzaena (tems) | KonudectBo OcHOBHOE cojiepKaHuE OcHOBHbIE BU/IBI ICITEIILHOCTH
Kypca 4acoB 00yyaroIuxcs
Bsenenue B crepeoMeTpuo 11 OcCHOBHbBIE IOHSATHUSI CTEPEOMETPUH: AXTyanu3upoBaTh (PAKThl U METO/IbI

TOYKa, NpsiMas, INIOCKOCTb,
MPOCTPAHCTBO.

[IpaBuna n3o0pakeHus: Ha pUCYHKaX:
M300pakeHHS TIIOCKOCTEH,
napauleIbHBIX NPAMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka.

[Tonsatus: nepecekaromuecs
IIJIOCKOCTH, MIEPECEKAIONIUECS IPAMast
Y IIJIOCKOCTB.

3HaKOMCTBO ¢ MHOTOI'PAaHHUKAMHU,
n300pakeHue MHOTOI'PaHHUKOB Ha
PHUCYHKaX, Ha MPOEKIIUOHHBIX
qyepTekKax.

HavanbHbie cBenenus o kyoe u
nUpaMuie, UX pa3BEPTKU U MOJIETH.

Ceuenus MHOT'OI'pPaHHHUKOB.

ITonsatre 00 akCHOMAaTHYECKOM
IMOCTPOCHUHN CTCPEOMETPHHU: AKCHUOMBI
CTCPCOMECTPHUHA U CICACTBUA U3 HUX

IUTAaHUMETPUH, pesieBaHTHbIE TeMme. [lomyuars
IIPEJICTaBICHUSI O IPOCTPAHCTBEHHBIX
¢urypax, pazOuparb npocTenIire npaBuia
n3o0paxenus 3tux uryp. M3obpaxarp
IPSIMYIO U TJIOCKOCTh Ha PUCYHKE.
Pacnio3HaBaTh MHOTOTpaHHUKH, TUPAMULY,
KyO, Ha3bIBaTh UX AJIEMEHTHL. JlenaTh
PUCYHOK Ky0a, MUpaMU/JIbl, HAXOUTh OITHOKH
B HEBEPHBIX U300paKEHUAX. 3HAKOMHUTHCS C
CEUYEHHUSAMH, C METOJIOM CJIE/IOB;
HCII0JIb30BATh JJIsl IOCTPOCHUS CEUEHUS
METO/] CIe/I0B, KPaTKO 3alUChIBaTh LI1ark
HoCTpoeHUs cedeHus. Pacno3HaBath BUI
CeUeHMsI

Y OTHOLIEHUH, B KOTOPBIX CEUEHHUE JEITUT
pebpa ky0a, HaXOJUTh IUIOIIA/lb CEYCHUSI.
Hcnonp30BaTh N0A00Ke IpU PELICHUH 3a/1a4
Ha MOCTPOEHUE CEYEHUN. 3HAKOMUTHCS €
AKCMOMAaTUYECKUM IOCTPOECHUEM
CTEpEOMETPUH, C AKCHOMaMH CTEPEOMETPUU U
CJIEZICTBUAMU U3 HUX. MuttocTpupoBaTh
AKCUOMBbI PUCYHKaMU U IIPUMEPaMH U3
OKpy>Karoliel 00CTaHOBKHU

[IpsiMbIe U TIIOCKOCTH B
npoctpanctse. [lapamiensHocTh
MPSIMBIX U TNIOCKOCTEN

19

B3aumMHoe pacroioskeHue MpsiMbIX B
IPOCTPAHCTBE: NepeceKaroIuecs,
napajuleIbHble U CKPELMBAIOIINECS
npsiMbIE.

AKTyaJ'II/BI/IpOBaTL Q)aKTLI 1 MCTOJBbI
IIAHUMCTPHH, PCIICBAHTHBIC TCMC,
MMPpOBOAWUTDH aHAJIOTUH. Hepe‘lI/ICJ'ISITL
BO3MOYKHEIE CITOCOOBI PACIIOJIOKCHHUA ABYX
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[TapamiensHOCTD IPSAMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE:
napaaijaCJIbHbIC ITPSIMBIC B
IIPOCTPAHCTBE.

[TapamienpHOCTE NPSAMBIX U
IUIOCKOCTEH B POCTPAHCTBE:
[1apaJuIeIbHOCTD TPEX MPSAMBIX.

[TapamienpHOCTE NPSAMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE:
NapaJuIEIbHOCTD IPSIMON U
IUIOCKOCTH.

VYrsl ¢ COHanpaBICHHBIMA
CTOPOHAMHU; YTOJI MEXIY MPSIMbIMU B
MIPOCTPAHCTBE.

[TapamienbHOCTB MIIOCKOCTEM:
napaelibHble INIOCKOCTH; CBOMCTBA
HapajiebHbIX MJI0CKOCTEH.

[Ipocreiiime NpocTpaHCTBEHHbIE
¢burypsl Ha MIOCKOCTHU: TETPASIP,
KyO, mapaJuiesenumne.

[TocTpoeHue ceueHui.

KonTtponbHas paboTa no teme:
«ITapamienbHOCTh MPSMBIX U
IUIOCKOCTEN»,

MPSIMBIX B POCTPAHCTBE, MILTIOCTPUPOBATH
WX Ha npumepax. JlaBath onpezeneHue
CKPEIIUBAIOIINXCS TPSIMBIX, (GOPMYIUPOBATH
MPU3HAK CKPEIIUBAIOIINXCS TIPSMBIX U
MPUMEHATD €T0 MPHU PEIICHUH 3a7a4.
Pacnio3naBate npusMy, Ha3bIBaTh €€
aeMeHThl. CTPOUTH CEYCHUS TIPU3MBI HA
rOTOBBIX uepTexax. [lepeuncisaTs
BO3MOYHbIE CIIOCOOBI B3aUMHOTO
PaCIOJIOAKEHUS TPSIMOM U TIJIOCKOCTH B
MPOCTPAHCTBE, MPUBOIUTH COOTBETCTBYIOIINE
IIPUMEPBI U3 pearbHOM Ku3HU. J[aBaTh
OIpeeIeHNE MapAIIIETbHOCTH MPSIMOUN 1
MI0CKOCTH. DOPMYITHPOBATH MPU3HAK
NapajuIeIbHOCTH MPSIMON U TUIOCKOCTH,
YTBEP)KJICHHUE O TIPSIMO TIepeceueHus IBYX
IJIOCKOCTEH, MPOXOAAIIUX Yepe3
napajuieibHble npsiMble. Pemarte
MIPAaKTUYECKHE 3a7a41 HA IOCTPOCHUE
cedeHuit MHOTOTpaHHUKA. OOBSICHATH CITydan
B3aMMHOT'O PACHOJIOKEHUS TIOCKOCTEH.
JlaBatb onpezesieHne napamieabHbIX
IJIOCKOCTEM; MPUBOIUTH IPUMEPHI U3
peanbHOM JKU3HU U OKPYKAIOIIEeH
00CTaHOBKH, WILTIOCTPUPYIOLITUE
napajuieIbHOCTh II0CKocTel. Mcnonb30BaTh
MIPU3HAK NapaJJIEIbHOCTU IBYX IJIOCKOCTEH,
CBOMCTBA MapajuIeNIbHbIX INIOCKOCTEN TPU
pelieHuu 3a1a4d Ha noctpoernue. OObSICHSTH,
YTO Ha3bIBACTCS NapaLJICIbHBIM
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AHanu3 KOHTPOJIBHOHN pabOTHI.
[ToBTOpEeHue no reme.

MIPOEKTUPOBAHUEM U KaK BBIMOJIHSACTCA
MPOCKTHPOBaHKE (PUTYP HA MIOCKOCTb.
N3o0paxaTh B mapayjieIbHOM MPOESKIIUU
pa3IMYHbIC TEOMETPUICCKHE (DUTYPHI.
MopenupoBaTh peajibHbIE CUTYallUH Ha SI3bIKE
r€OMETPUH, UCCIIEAOBATH MOCTPOCHHBIE
MOJIEJIH C UCTIOIB30BAHUEM F€OMETPUUECKHUX
NOHATUH. VCroab30BaTh MpU PENICHUN 3324
Ha MOCTPOEHHUE CEUCHUN TTOHATHE
napajuieIbHOCTH, PU3HAKU U CBOMCTBA
napauieIbHbIX MPSMBIX Ha TIIOCKOCTH

[lepneHUKYISIPHOCTD NPSAMBIX U
IJIOCKOCTEN

16

[lepneHUKYISIPHOCTD NPSMOM U
IIJIOCKOCTH: IEPIEHAUKYIISIPHBIE
MIpsIMBIE B IIPOCTPAHCTBE.

[lepneHUKYISIPHOCTB NPSIMOM U
IIJIOCKOCTH: IIPSIMBbIE, MTapajlIeIbHbIE
Y NIEPIICHIUKY/ISPHBIE K IUIOCKOCTH.

[Tpu3Hak neprneHIuKyaIspHOCTH
MPSIMOM U TJIOCKOCTH.

TeopeMa o mpsIMOH,
NEPIEeHIUKYISIPHON MJI0CKOCTH

[leprieHauKySp U HAKIIOHHBIE:
paccTosiHUE OT TOYKH JI0 MJIOCKOCTH,
paccTosiHUE OT MPSMOMN JI0 TIOCKOCTH

KonTtponbHas paboTa no teme:
«[lepneHIUKYISIPHOCTD MPSAMBIX U
IUIOCKOCTEN.

AKTyanu3upoBath (GaKThl 1 METOIbI
MJIAHUMETPHUH, PETICBAaHTHBIE TEME,
MPOBOUTDH aHAOTUH. OOBSICHATH, KAKOM
YTOJI HA3bIBACTCS YTIIOM MEXKITY
MePECEKAIOIUMHUCS TTPSIMBIMH,
CKpELIUBAIOIINMUCS IPSIMBIMU B
npocTpaHcTse. /[aBaTh onpeneneHue
MEPNEHANKYJIAPHBIX MPSMBIX U MPIMOU,
MEPIEeHANKYJISIPHOM K MIIOCKOCTH. HaxoauTh
YTJIbI MEXAY CKPEIIMBAIOIIUMHUCS IPSIMbIMU B
KyOe u nupamue. [[puBoauTs mpuMepsl 13
peanbHOM JKU3HU U OKPYKAIOIIEeH
00CTaHOBKH, WILTIOCTPUPYIOLITUE
NEPHEHANKYJIAPHOCTD MPSIMBIX B
IIPOCTPAHCTBE U MEPIEHIUKYISIPHOCTh
psAMOH K MIIOCKOCTH. POPMYIHPOBATH
MPU3HAK NEPHEHANKYIIPHOCTH IPSIMON U
IIJIOCKOCTH, IPUMEHSTh €r0 Ha MPAKTHKE:
00BSACHATH NEPIICHINKYIIPHOCTH pedpa Kyda

28



AHanu3 KOHTPOJIBHOHN pabOTHI.
[ToBTOpEeHue no reme.

Y IMaroHalli €ro IpaHu, KOTOpasi ero He
COJICP’KHT, HAXOJAUTH JUIMHY TUArOHAIH Kyoa.
BbIYnCIATh BBICOTY PaBWIBHOU
TPEYTrOJIbHOM U MPaBUIIbHOU
YETHIPEXYTOJBHOM MUPAMU/I IO JITTHHAM
pE6ep. Pemate 3a1aun Ha BEIYUCIICHUS,
CBSI3aHHBIE C MIEPIICHIUKYISIPHOCTHIO TIPSIMOT
Y TIJIOCKOCTH, C UCTIOJIH30BAaHUEM TIPU
pelIeHUH TUTAHUMETPUUECKUX (DAaKTOB U
MeTo0B. OOBICHATD, YTO HA3BIBAIOT
MEePIEHANKYIIPOM U HAKIIOHHOM M3 TOUKH K
IJIOCKOCTH; TPOCKIIMEN HAKIIOHHOW Ha
MIT0CKOCTh. OOBSICHATH, UYTO Ha3bIBACTCS
pPacCTOSTHUEM: OT TOYKH JIO TUIOCKOCTH;
MEXy MapaieTbHBIMU TJIOCKOCTSIMU;
MEXIy NPSMOM U NapaJlIeIbHON el
IIJIOCKOCTBIO; MEKY CKPEIUBAIOIIUMUCS
npsMbIMU. HaxoauTe 3TH paccTosiHus B
MIPOCTHIX Cly4dasix B KyOe, mupaMuje, mpusMe.
MopennpoBaTh peajlbHbIE CUTYallUH Ha SI3bIKE
F€OMETPHH, UCCIIEN0BATh NOCTPOCHHBIE
MOJIEJIH C UCTIOIb30BAHUEM F€OMETPUYECKUX
noHATUH. Mcronb30BaTh IpU pEeLICHUH 33]1a4
Ha TocTpoeHue ceueHuit reopemy [Iudaropa,
CBOMCTBA NPSAMOYTOJIbHBIX TPEYTOJIbHUKOB

Vsl MCKAY IIPAMBIMHA U
IIJIOCKOCTAMU

14

Yriasl B IPOCTPAHCTBE: YIroJl MCXKAY
HpHMOﬁ H IIJIIOCKOCTBIO.

AKTyanu3upoBath (HaKThl U METOIbI
IUTAaHUMETPUH, PEIEBAHTHBIE TEME,
MIPOBOAMTH aHajoruu. /laBath onpeneneHue
yria MexIy MpsIMOH U TIOCKOCTBIO,
dbopMynupoBaTh TEOpEMY O TPEX
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JIByrpaHHBIN yroJi, TUHEHHBIN yroj
JBYTPAHHOI'O yIJja.

[lepnieHIMKYISIPHOCTD IUIOCKOCTEM:
NpU3HAK IEPIEHIUKYIAPHOCTH IBYX
IIJIOCKOCTEM.

Teopema o TpEX nepHeHANKYIApaX.

KoutponbHas pabora no teme: «Yroma
MCKAY NPAMBIMU U ITIJIOCKOCTSAMMN.

AHanu3 KOHTPOJIbHOM pabOTHI.
[ToBTOpEHUE MO TeMe.

NEepIEHANKYISIpax U 00paTHYIO K HEl.
Haxonuts yros mexay npsmMoun u
IJIOCKOCTBIO B MHOTOTPaHHUKE, PACCTOSIHUE
OT TOYKH JI0 MPSMOM Ha IJIOCKOCTH,
HCTIOJIB3Ys TEOPEMY O TPEX
neprneHaukyispax. [lpoBoaurs Ha yepTexe
NEPIEeHIUKYIISAP: U3 TOUKU Ha IPAMYIO; U3
TOYKH Ha IJIOCKOCTh. [{aBaTh onpenenenue
JBYTPAHHOTO yIJIa U €r0 JIEMEHTOB.
OOBSCHATH PaBEHCTBO BCEX JINHEWHBIX YIIIOB
JIByrpaHHoro yria. Haxoauts Ha ueprexe
JBYTpaHHBIN yroJl mpu pedpe nupaMuibl,
MpU3MBI, Tapasuienenunena. Jlapatop
OTIpeIesIeHNe YIila MeX/1y IMITOCKOCTAMH.
JaBath onpezaenenue u GopMyIupoBaTh
MPU3HAK B3aMMHO NEPIIEHIUKYISIPHBIX
mIockocteil. Haxoauth yriabsl Mexy
IUIOCKOCTSIMU B KyO€ U IpamMue.
Hcnoip30BaTh IpH PEIICHUN 337ja4 OCHOBHBIE
TEOPEMBI M METOIbI INIAHUMETPHUU.
MonenupoBaTh peanabHble CUTyallMi HA A3bIKE
rE€OMETPHH, UCCIIE0BATh IOCTPOCHHBIE
MOJEJIH C UCIIOJIB30BAHUEM T€OMETPUYECKUX
noHsATHH. Vcrosib30BaTh Iy peIIEHNN 3a1a4
Ha IIOCTPOEHUE CEUECHUIN COOTHOLICHMS B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE

MHororpaHHUKH

29

[TonsiTHE MHOTOTpaHHUKA, OCHOBHbBIE
3JIEMEHTHl MHOTOTPaHHUKA,
BBINYKJIbI€ U HEBBIMYKJIbIE
MHOTOTPaHHUKH; pa3BEPTKA
MHOTOTpaHHHKA.

AKTyaJ'II/BI/IpOBaTL (1)aKTLI 1 MCTOJBbI
IIAHUMCTPHH, PCIICBAHTHBIC TCMC,
IMPpOBOANTL aHAJIOTUH. [[aBaTL OIIPCACIICHUC
mapauiCiICiuIicaa, paCio3iaBaTtb €ro BUJAbl U
HU3ydaTb CBOICTBA. I[aBaTL OIIPCACIICHUC
nupamMuJbl, paCrio3HaBaTb BUJBI ITUPpAMU/,
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[Ipu3ma: n-yrosnbHas npu3Ma; rpaHu
Y OCHOBAHUS IPU3MBI; IIpsAMas U
HAKJIOHHAsI TPU3MBI; OOKOBast U
10JIHAsl HOBEPXHOCTh IIPU3MBI.

[Tapamrenenunen, TpsIMOYTOJIbHBIN
napaiesienune] 1 ero CBOUCTBa.

[Mupamuga: n-yroipHasi mupaMua,
I'paHu U OCHOBaHWE TTMPAMHU/IBI;
OO0KOBas U MOJIHASI IOBEPXHOCTh
MUPaMUIBL; TIPAaBUIIbHAS B yCEUEHHAS
UpaMua.

DJIeMEHTEHI IIPU3MBI U ITMPaMUIBI.

[TpaBuiIbHBIE MHOTOTPAHHUKHU:
MOHSITHE MTPABUIILHOTO
MHOTOTpaHHHKA; MpaBUIIbHAS pU3Ma
U TIpaBWJIbHAS TUPAMU/JIA;
paBWIbHAS TPEYTOJIbHAs MUpaMHIa
U IPaBWIBHBINA TETpasap; KyO.

[IpencraBienne o MpaBUILHBIX
MHOTOI'PaHHUKAX: OKTas3p,
JI0JICKadIp U UKOCAdIP.

dbopmynupoBathk CBOHCTBa pédep, TpaHel u
BBICOTHI ITPABWIbHOM nupamMuibl. Haxonuts
IJIOLIA b [TOJIHOM ¥ GOKOBOM IIOBEPXHOCTU
nupaMupl. JaBaTe onpeaeneHne yceu€HHOM
MMPaMU/Ibl, Ha3bIBaTh €€ JIEMEHTHI.
@opMyJIMpOBATH TEOPEMY O IUIOLIAIN
OO0KOBOI MOBEPXHOCTH MPaBUIIbHOMN
yCceu€HHOU nupamuibl. Pemare 3aqaumn Ha
BBIUHCIICHUE, CBA3aHHbBIC C MUPAMUIAMU, a
TaKKe 3a7a4X Ha IOCTPOCHUE CEYEHUN.
[laBaTp onpenenieHue Npu3Msbl, pacrio3HaBaTh
BHJIBI TTPU3M, U300pakaTh MPU3MBI Ha
yeprexe. HaxoauTe mmoniaas moaHOW Wiin
OOKOBOM MOBEPXHOCTH NMPU3MBIL. 3ydarth
COOTHOIIEHUs Dityiepa A1 uncia péoep,
rpaHeil ¥ BEpIIMH MHOTOrpaHHuka. M3y4yaTts
BH/IbI IPABUJIbHBIX MHOTOI'PAaHHHUKOB, X
Ha3BaHUs U KOJIMYECTBO rpaneil. M3yuars
CUMMETPUIO MHOTOTpaHHUKOB. OOBSACHSTS,
KAKUE TOYKHU Ha3bIBAKOTCSI CAMMETPUYHBIMHU
OTHOCHUTEJIBHO JaHHOW TOYKH, IPSIMOW WU
IIJIOCKOCTH, YTO HA3bIBAIOT LIEHTPOM, OChIO
WM TIOCKOCTBIO CUMMETPUH (DUTYPBI.
[TpuBOIUTE IPUMEPHI CUMMETPUYHBIX QUTYP
B APXUTEKTYypE, TEXHUKE, IPUPOJIE.
MopenupoBaTh peajibHbIe CUTYalMH Ha SI3bIKE
r€OMETPUH, UCCIEA0BATh IOCTPOCHHBIE
MOJIEJIH C UCTIOIB30BAHUEM F€OMETPUUECKUX
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CuMMeTpus B IPOCTPaHCTBE:!
CUMMETPHUS OTHOCUTEIIBHO TOUKH,
IPSIMOM, TNIOCKOCTH. DJIEMEHTbI
CUMMETpPUHU B IUPAMUJAX,
napajuieJenuIneax, NpaBUiIbHbIX
MHOTOTpaHHHUKAaX.

Briuncnenue >1eMeHTOB
MHOTOT'PaHHUKOB: pEOpa, TuaroHam,

YTJIBL.

[Inomanas 60KOBOM MOBEPXHOCTH U
MTOJTHOW MMOBEPXHOCTH MPSMOKN
MIPU3MBI, IJI0IIa/1b OCHOBAHUH,
TeopeMa 0 O0KOBOM TOBEPXHOCTH
MPSIMOM TIPU3MBI.

[Tmomaas 60KOBOM OBEPXHOCTH U
MMOBEPXHOCTHU MPABUIBLHON
MAPaMU/IBI.

Teopema o momaam 60KOBOM
MOBEPXHOCTH YCEYEHHON MHPAMHU/IBI

KonTponbnas pabora no teme:
«MHOTOTpaHHUKI.

AHanu3 KOHTPOJIBHOUN pabOTHI.
[ToBTOpEHUE Mo TEME.

MMOHSTHH, UCIIOIb30BaTh I10J00ME
MHOTOTPAaHHHKOB

OO6BEMBI MHOTOT'PAaHHUKOB

TTousarue 00 00BéMeE.

O0beM MPU3MBI.

AKTyaJ'II/BI/IpOBaTL (I)aKTLI 1 MCTOBbI
IIAHUMCTPHH, PCIICBAHTHBIC TCMC.

OOBACHATD, KaK U3MEPSFOTCS 00bEMBI TE,

IIpOBO s aHAJIOTHUIO C UBMCPCHUCM IIoIaaeH

MHOT'OYT'OJIbHUKOB. q)OpMy.]'II/IpOBaTB

OCHOBHBIE CBOMCTBa 00BEMOB. 3yyarts,

BBIBOJUTH (hOpMYIbI 00bEMa

32



O0beM nupamuibl.

KonTponpsHast paboTa o teme:
«O0BEMBI MHOTOTPAHHUKOBY.

AHanm3 KOHTPOJIBHOH pabOTHI.
[ToBTOpEHuE NO TEME.

IPAMOYTOJIBHOTO NIapaJUICICIIUIIENA, IPU3MBI
¥ THpaMUJIbl. BIYUCIATH 00BEM MPU3MBI U
IApaMUJBI 110 UX d1eMeHTaM. [IpumensaTs
00BEM 15 pEeLIEHUS] CTEPEOMETPUUECKUX
3a/1a4 ¥ JJI HaXO0KJICHUsI T€OMETPUYECKUX
BEJIMYUH. Mo1eupoBaTh peaibHble
CUTYyAallMH Ha S3bIKE T€OMETPHUH, HCCIIEN0BATh
IIOCTPOCHHBIE MOJEIIN C UCIIOJIb30BaHUEM
F€OMETPUYECKUX MOHATHN

[ToBTOpEHME: ceueHus,
PACCTOSTHUS U YTJIBI

[TocTpoenune ceuenuii B
MHOT'OIrpaHHUKCE.

Brruncnenue paccTosHNN: MEX Ty
JBYMSI TOYKaMH, OT TOYKH JI0
NPSAMO#, OT TOYKH JI0 TIJIOCKOCTH;
MEKy CKpEINBArOIIUMUCS
IPSIMBIMH.

Boruncnenue yrioB: Mexy
CKpEILHMBAIOIIUMHUCS MIPSIMBIMU,
MEX1y MPSMOI1 U MIIOCKOCTBIO,
JBYTPAHHBIX YTJIOB, YTJIOB MEXKY
MJIOCKOCTSIMU.

Crpouthb cedeHre MHOTOTpaHHUKA METOJ0M
cienoB. JlaBaTe onpeneneHue pacCTOSHAS
Mexay urypamu. Haxoauts paccrosHue
MEXKy MapajuIeJIbHBIMU IIJIOCKOCTSIMU,
MEXKy IIJIOCKOCTBIO U MapajlIeIbHON €1l
MPSAMOM, MEXTY CKPEIIMBAIOIIUMHUCS
npssMbIMU. CTPOUTH JINHEWHBIN yroJl
JBYTPaHHOTO yIJIa HA YEPTEKE
MHOTOTPaHHHUKA U HAXOIUTH €TO BEIINYUHY.
HaxoouTts yriel MEKIy INIOCKOCTSIMU B
MHOTOTpaHHHKaX

OO111ee KOJIMYECTBO YacOB 10
IporpaMme

102
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TEMATHYECKOE IINTAHUPOBAHHUE
12 KUIACC

HaumenoBanue paznena (temsl) | KonuuectBo OcHOBHOE coJiepkaHne OCHOBHBIE BUJIBI ICATEIILHOCTH 00YJaIOIIHXCS
Kypca JacoB
Tena Bpaienus 27 Cdepa u map: ueHrp, paauyc, AXTyanu3upoBaTh (PAKThl U METOIbI

JMaMETp; TUTOIIA b MOBEPXHOCTH
cdepsl.

B3aumHoe pacnosnosxenue cepsl u
IUIOCKOCTH.

KacarenbHast II0CKOCTb K cdepe.

[Tnomans chepsr.

N3obpaxenue chepsl, mapa Ha
TUTOCKOCTH.

Cedenus mapa.

[{umuHapudeckas TOBEPXHOCTb,
00pa3yromue MIIHHIPUICCKON
MOBEPXHOCTH, OCh
UJTUHIPUYECKON MMOBEPXHOCTH.
[umuHap: oCHOBaHUS B OOKOBast
MOBEPXHOCTh, 00pa3yromas u och;
[UIOIIa b OOKOBOW M HOJHOMI
MTOBEPXHOCTH.

N3o0paxenne nuaInHApa Ha
TIOCKOCTH. Pa3BEépTka numuaapa.

IUIAHUMETPUH, PEIEBAHTHBIE TEME, IPOBOIUTH
aHasioruu. JlaBaTh onpenenenus chepsl u
mapa, uX UeHTpa, pajuyca, 1uaMeTpa.
Omnpenensts chepy Kak GUrypy BpaieHus
OKpyXHOcTH. VMccnenoBars B3auMHOE
pacmosioxkeHue chepsl U IIIOCKOCTH, IBYX
cdep, WUTIOCTPUPOBATH 3TO Ha YepTekax U
pucynkax. @opmynupoBaTh onpeneieHue
KacaTeJIbHON TNIOCKOCTH K cepe, CBOWCTBO U
MPU3HAK KacaTeIbHOMN MIOCKOCTH.
3HAKOMUTHCA C T€0AE3NUECKUMHU JIUHUSMU Ha
chepe. OOBSICHATD, YTO HA3BIBAIOT
LIUIMHIIPOM, Ha3bIBaTh €r0 AJIEMEHTHI.
N3y4ath, 00BACHATH, KaK MOJYYUTh LHJIUHID
MyTEM BpallleHUs MPSIMOYTOJIbHUKA.
BreiBoauTh, HCTIOIB30BAaTh POPMYIIBI IS
BBIYMCIICHUS IIOMIA1 OOKOBOM MOBEPXHOCTHU
nunHapa. M3ydarts, pacrno3HaBaTh pa3BepTKy
nunHapa. M300paxarsh HUIUHAP U €T0
CEUEHHS IJIOCKOCTHIO, IPOXOISIIEH Yepe3 ero
OCb, MapaljIeIbHON WU MePIeHANKYISIPHON
ocH. HaxoauTh miuomaay 3TuX Ce4eHHi.
MonenupoBaTh peajabHble CUTYaIlH Ha S3bIKE
reOMETPHH, UCCIIEIOBATh MOCTPOCHHBIE
MOJIETIU C UCIIOJIb30BAHUEM T€OMETPUUYECKUX
MTOHSATHH.
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Ceuenus nuiMHApa (IIOCKOCTHIO,
napajuiebHON UIU
NEPHEHANKYIIPHON OCU
HUAJTUHIPA).

Konunueckas moBEpXHOCTB,
00pazyromnire KOHNIEeCKOM
MOBEPXHOCTH, OCh U BEPIINHA
KOHHMYECKOU noBepxHocTh. Konyc:
OCHOBAHUE U BEpIINHA,
o0Opa3zyromas 1 ocCh.

ITmomanes OOKOBOI U ITOJTHONR
MTOBEPXHOCTH KOHYCA.

VYceuéHHbIi KOHYyC: 00pasyroiue u
BBICOTA; OCHOBaHMsI U OOKOBast
IOBEPXHOCTB.

N3o00pakeHue KoHyca Ha
iockoctu. Pa3BépTka KoHyca.

CeueHust KoHyca (TUIOCKOCTBIO,
napajuielIbHOW OCHOBAHHIO, U
IUTOCKOCTBIO, IIPOXO/IAIIEH uepes
BEPILUHY).

KomOunarus Ten BpamieHus u
MHOTOI'PDAaHHUKOB.

MHoOrorpaHHuK, OIMCaHHbINA OKOJIO
cepsl.

OOBSCHATH, KAKOE TEJIO HA3bIBAIOT KPYTOBBIM
KOHYCOM, Ha3bIBATb €I0 3JICMCHTHI. H?;y‘l&Tb,
00BSACHATH, KaK MOJIyYUTh KOHYC IIyTEM
BpAILIEHUS MIPSAMOYTOJIBHOTO TPEYT OJIbHUKA.
N300paxaTh KOHYC U €T0 CEYEHUS
IIJIOCKOCTBIO, IPOXOIAIIEH Yepe3 OCh, U
IJIOCKOCTBIO, EPIICHANKYIISIPHON K OCH.
N3ydarh, pacno3HaBaTh pa3BEPTKY KOHYCA.
BriBOIMTE, UCTI0JIB30BATh (DOPMYITBI JIST
BBIYMCIICHUA IIJIOIIaAn 00KOBOI IMOBEPXHOCTHU
KoHyca. Haxonute niomaam ceueHu,
MPOXOAIINX YEPE3 BEPIIMHY KOHYCA UIIA
MEePIEHANKYISAPHBIX ero ocu. OOBSICHATD,
KaKO€ TEJIO Ha3bIBAETCS YCEYEHHBIM KOHYCOM.
N3y4ath, 00BACHATH, KaK €ro NOJYyYUTh IMYTEM
BpAILIEHUS IPSAMOYTOJIbHOM Tpanenuu.
BeiBoauTh, pUMeEHATh GopMymy JUIs
BBIYMCIICHUS IIOIIA 1 OOKOBOM MOBEPXHOCTHU
YCEUEHHOTO KOHYcCa.

AKTyanu3upoBath (HaKThl 1 METO/IbI
IJIJAHUMETPUH, PEJIEBAHTHBIE TEME, IPOBOJAUTH
aHajoruu. Pemates crepeomMerpuyeckue
3a/1ayy, CBA3aHHBIE C T€JIaMU BpalleHUs,
IIOCTPOECHUEM CEUEHUU TN BPALLECHHUS, C
KOMOHMHAIMSIMH T€J BPALICHUS U
MHOTOIPaHHUKOB Ha HAXOXKJICHUE
reOMETPUUYECKHUX BenuyuH. Mcnonb3oBaTe pu
pELIEHUU CTEPEOMETPUUECKUX 3a4a4
IUTAaHUMETpUYecKre (PaKThl U METObI 3a7a4n
Ha BBIYUCIIEHHUE U JI0KA3aTEIbCTBO.
MopenvupoBaTh peajibHbl€ CUTYallUH Ha SI3bIKE
r€OMETPHUH, UCCIIEI0BATH TOCTPOCHHBIE
MOJIEJIU C UCIIOJIb30BAHUEM I'€OMETPUUYECKHUX
TTOHSTHAMN
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Cdepa, Biucannas B
MHOT'OI'paHHUK.

Cdepa, Briicannas B T€JI10
BpAIlCHHS.

KonTponsHas paboTa o teme
«Tena BpameHus».

AHanu3 KOHTPOJIbHOM pabOTHI.
[ToBTOpEHUE N0 TEME.

OO0OBEMBI TEN

13

TToustie 00 00BEMe. OCHOBHEIE
CBOMCTBA OOBEMOB TEIL.

O06bEM TIUIMHApA.

O0bem KoHyca.

O06bEM mrapa.

[Tnomane chepsi.

[TooOHbIE TeNla B IPOCTPAHCTRE.
COOTHOIIICHHS MEXTy ILIOIIAIMHU
MOBEPXHOCTEH, 00bEMaMHU
[MOIOOHBIX TEIL.

KoHTposabHas paboTa 1o Teme
«O0OBEMBI TE.

AHanu3 KOHTPOJBHOM paboTHI.
IToBTOpEeHue 1o Teme.

AKTyanu3upoBath (HaKThl U METO/IbI
IUIAaHUMETPUH, PEJIEBAHTHBIE TEME, IPOBOIUTh
aHasioruy. BeIBOANUTE, HCTIOIB30BATh
bopMyIbl 00bEMOB: TPU3MBL, IIMIIUHIPA,
MUPaMH/JIbl, KOHYCa; YCEUEHHOM MUpaMHIbI U
yce4u€HHOro KoHyca. Pemarte
CTepeoMeTpUUYECKUE 3aJ]aul, CBSI3aHHBIE C
BbIUKCIIEHUEM 00BEMOB. DOpMyIHpPOBaThH
OTIpe/ieIeHNe IapOBOr0 CETMEHTA, LIapOBOI0
CJ1051, IIApOBOTO cekTopa. [IpumeHsTs
bopMyIIBI IS HAX0XKICHUST 00bEMOB
IIAPOBOT'0 CErMEHTA, IIAPOBOT0 CEKTOPA.
Pemiate crepeomerpuyeckue 3a1auu,
CBsI3aHHBIE C 00BEMOM Il1apa U IJIOLIA/IBIO
cdeprl. MoaenupoBaTh peajbHble CUTYaLH
Ha sI3bIKE T€OMETPHH, HCCIIEeI0BaTh
IOCTPOEHHBIE MOJIENIN C MCIIOJIb30BAaHUEM
reOMEeTPUUECKUX NOHATUI. AKTyalIn3upoBaTh
(baxTbl ¥ METO/Ibl IUTAHUMETPHH, PEJICBAHTHBIE
TeMe, IPOBOUTH aHasoruu. Pemars
CTepeoOMeTpUYECKHE 3aJ1aull, CBS3aHHBIE C
COOTHOIIIEHHEM 00BEMOB U TIOBEPXHOCTEH
NOJIOOHBIX TN B IPOCTPAHCTBE.
MonennpoBaTh peajabHble CUTyalll Ha A3bIKE
rE€OMETPHH, UCCIIE0BATh IOCTPOCHHBIE
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MO/IEJIY C UCTIOJIb30BAHUEM T€OMETPUUYECKHUX
HOHSITUH.

BekTops! 1 KOOpAMHATHI B
IIPOCTPAHCTBE

21

BekTop Ha III0CKOCTH U B
npoctpanctse. ClioKeHue u
BBIYUTAHNE BEKTOPOB.

YMHOKEHHE BEKTOPa HA YUCJIO.

Pa3znoxxenne BekTopa 1o TpéM
HCKOMIIIaHAPHBIM BEKTOPAM.

[IpaBuito napannenenunena.

Pemenne 3a1a4, CBI3aHHBIX C
MIPUMEHEHHNEM MPABUII JEHCTBHN C
BEKTOPAMH.

[IpsamoyronbHasa cucrema
KOOpJMHAT B MPOCTPAHCTBE.
Koopaunatsl BekTopa.

[Ipocreiime 3ama4yu B
KOOPJMHATAX.

Yron Mexy BeKTOpaMH.
CkansipHO€ MpOU3BEICHUE
BEKTOPOB.

Boruncnenue yrioB Mexy
IPSIMBIMU U TIOCKOCTSIMH.

KooparHaTHO-BEKTOPHBINA METO/T
IIPH PEIICHUH T€OMETPUUYECKUX
3a/1ad4.

KonTponbeHas paboTa o teme
«BeKTopbl 1 KOOpAUHATHI B
IIPOCTPAHCTBEY.

AHanu3 KOHTPOJIBHOM paboTHI.
IToBTOpEeHue 1o teme.

AXTyanu3upoBaTh (PAKThl U METO/IbI
IUIAHUMETPUH, PEIEBAHTHBIE TEME, IPOBOIUTH
aHasiornu. OnepupoBaTh MOHSATHUEM BEKTOP B
npoctpancTse. PopMynMpoBaTh MPABUIIO
napauleIenuIe1a TP CI0KEHUU BEKTOPOB.
CkJazipIBaTh, BBIYUTATh BEKTOPHI, YMHOXKATh
BEKTOP Ha yucio. M3ydars OCHOBHBIE
CBOMCTBA 3TUX onepauui. /laBats
oIpeneseHre MpsIMOYTrOJIbBHON CHCTEMBI
KOOpJMHAT B MPOCTpaHCTBE. BbIpa3uTth
KOOpJMHATHI BEKTOpa Yepe3 KOOPIAUHATHI €To
KOHIOB. BBIBOAUTD, NCHIOTIB30BaTh GOPMYITY
JUTMHBI BEKTOPA U PACCTOSIHUS MEXKIY
TOYKaMH. BeIpaxkaTs ckansipHoe
IIPOU3BENICHNE BEKTOPOB 4€pe3 UX
KOOPJMHATBI, BBIYUCIIATH YIOJI MEXAY IBYMS
BEKTOpaMH, AByMs NpsAMbIMH. HaxoauTs yron
MEXY NPSIMOH U INIOCKOCTBIO, YIOJI MEXITY
JBYMsI INIOCKOCTSIMH aHAIIMTHYECKUMU
MeTOlaMU. BBIBOIUTH, UCIIONIB30BATh
(bopMyily pacCTOSIHUS OT TOUKHU JI0 TNIOCKOCTH
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[ToBTOpenue, o6o0IIeHNE U 7 OcHoBHBIE (HUTYpHI, (HaKTHI, Pemarp npocrelinime 3a1a4u Ha HaX0XKAIEHUE

CUCTeMAaTH3alus 3HaHUM TEOPEMBI Kypca IJIaHUMETPUU. JUIMH ¥ YTJIOB B TEOMETPUUYECKHUX (PUTypaXx,
3a/1a9H TUIAHHMETPHI 1 METOIBI HX npuMeHsTh Teopemy [ludaropa, Teopemsr
pelIeHHS. CHUHYCOB U KOCHHYCOB. HZ;(O[[I/ITI) ioniaib

MHOTOYIOJIbHUKA, Kpyra. PacrioznaBarb

Ocostbre (bnrypm, (baKTH’ HOI{06I}{III:I€ Q)Hrypbl,pg;XOHHTL OTHOIIICHUSA
TEOPEMBI Kypca CTEPEOMETPHH. JUTMH U onanei. Mcnonp3oBate npu
3a1aun CTEPEOMETPHUHU M METO/IBI pEIIEHNN CTEPEOMETPUUECKHX 3aau (aKThl U
HX pCLICHUA. METO/bI IIJITAHUMETPUHU

OO11ee KOTMYECTBO YaCOB IO 68

IporpaMme
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PABOYAS TPOI'PAMMA KYPCA «BEPOATHOCTDb U CTATUCTHUKA»
HOACHUTEJIBHAA 3AIINCKA

VYuebHblil Kypc «BeposiITHOCTh U CTAaTHCTHKA» 0a30BOTO YPOBHS SIBISETCS MPOJIOJDKEHUEM U
pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca 0a30BOT0O YpOBHS OCHOBHOTO OOILIEro oOpa3oBaHMS.
VYuebHbIil Kype nmpeaHasHaueH Uit GopMHUPOBaHUS Y 0OYUAIOUIUXCS CTATUCTHUECKONW KYIbTYPHl U
IIOHUMAaHMsI POJIM TEOPUM BEPOSATHOCTEH KaKk MaTEMaTHYEeCKOIO0 MHCTPYMEHTa A HU3yYEHUS
CllydallHbIX COOBITHH, BeJMYUH U mporeccoB. [lpum usydenun ydeOHOro Kypca oOorauaroTcs
MIpEJICTaBICHUs] OOydarolUXcsd O METOJaX HCCIEOBaHUS H3MEHUYMBOIO MHpA, DPa3BUBAETCS
[IOHUMAaHHE 3HAYMMOCTU U OOILHOCTH MaTEeMaTUYECKUX METOJOB IO3HAHHUS KAaK HEOThEMJIEMOM
4acTU COBPEMEHHOI'O €CTECTBEHHO-HAy4HOro MuHpoBo33peHus. CojaepxaHue ydyeOHOTO Kypca
HaIIPaBJICHO HA 3aKpeIICHUE 3HAHWM, MOJIyYEHHBIX NPU M3y4YEHUH Kypca Ha YPOBHE OCHOBHOTO
oOmiero oOpa3oBaHMs, U HAa Pa3BUTHE MPEICTABICHUNA O CIy4alHBIX BEJIMYMHAX U B3aUMOCBS3SIX
MEXAY HUMU Ha BaXXHBIX MPUMEpax, CHKEThl KOTOPBIX MOYEPIHYTHl U3 OKpYyKawouero mupa. B
pesynpTaTe |y OOy4armmuxcsi JOHKHO c)OpMHUPOBATHCS  MpEACTaBICHUE O Haubojee
YHOOTPEOUTENbHBIX M OOHIMX MAaTeMaTU4YEeCKMX MOJENAX, MCIONb3YEMbIX JJIs ONUCAHUS
AHTPONIOMETPUYECKUX M JeMOrpaHUuUecKWX BeIWYHMH, MOTPEIIHOCTeH B pPA3IMYHOIO poja
U3MEpPEHUsX, JUINTENbHOCTH O€30TKa3HOW pabOThl TEXHUYECKHX YCTPOWMCTB, XapaKTEPUCTUK
MacCOBBIX SIBJICHHUI U MPOLIECCOB B o01IecTBe. B cOOTBETCTBUY € yKa3aHHBIMU LIETSIMU B CTPYKTYpE
yueOHOro Kypca «BeposTHOCTh M CTaTHUCTHKa» [UIsl YPOBHS CpelHEro ooiiero odpa3oBaHus Ha
0a30BOM YpOBHE BbIJIEJICHBI CIEAYIOIINE OCHOBHBIE COJIepKaTelbHble TUHUU: «Ciy4yaiiHble COOBITUS
1 BEpOSITHOCTUY, «CilydaliHble BETMUMHBI U 3aKOH OOJIBIINX Yice». BaxxHylo yacTh yueOHOTO Kypca
3aHMMAeT H3Yy4YE€HHE T'€OMETPHUYECKOro M OMHOMHAIBHOTO paclpeieseHUil U 3HAKOMCTBO C HX
HENpPEephIBHBIMU aHAJIOTaMU — MOKa3aTeNbHBIM U HOPMaJIbHBIM pactipeneneHusmu. CopaeprkaHue
nuHUH «CiydaiiHble COOBITHS U BEPOSITHOCTU CITY>KUT OCHOBOH AJ1s1 POPMHUPOBAHUS ITPEICTaBICHUN
O pAacCIpeleNeHHH BEPOSITHOCTEH MEXKIy 3HAUYCHUSAMH CIy4alHBIX BEJIMYWH, a TAKXKE 13Ta JIMHUS
HeoOxoauMa Kak 0asza Il M3ydeHMs] 3aKOHa OOJbIMX 4Yucesl — (YHAAMEHTAIBHOTO 3aKOHa,
JEUCTBYIOLIETO B MPUPOJIE U OOLIECTBE M UMEIOIIEro MaTeMaTHuecKyro popmanu3anuto. Cam 3aKoH
OONBIIMX YHCENI MPEJIaraeTcsi B O3HAKOMHUTEIBHONH (OpME ¢ MUHHMMAIbHBIM HCIOJIb30BAHUEM
MaTeMaTU4ecKkoro (¢opmanniMa. TeMbl, CBSI3aHHbIE C HENPEPHIBHBIMU CIIydallHBIMU BEIMYMHAMH,
aKLEHTUPYIOT BHUMaHUe 00yJaroIUXCsl Ha ONMUCAaHUU U U3YYEHUU CIyJalHBIX SIBJICHHUH € TOMOILBIO
HenpepbIBHBIX (yHKUMNA. OCHOBHOE BHUMAaHME YIEISIETCS I10Ka3aTeJbHOMY U HOPMAaJbHOMY
pacrpesiesieHusIM, TpU  3TOM IPEANOoJaraercss O3HAKOMUTENIbHOE H3ydeHHe Marepuana 0e3
JI0Ka3aTeNbCTB IPUMEHSAEMBIX (PaKTOB.

OOuiee yMcaO YacoB, PEKOMEHJOBAHHBIX ISl M3y4eHUs ydeOHoro kypca «BeposTHOCTb U
craTuctuka» — 68 gacoB: B 11 kimacce — 34 ygaca (1 yac B Henento), B 12 kiacce — 34 gaca (1 gac B
HEJIEINIO).

COZAEPXAHUE ObYUEHUA

11 KJIACC

[IpencraBineHue AaHHBIX € HOMOINBIO Tabiaun M jguarpamMm. CpenHee apudmeTHuecKoe,
MearaHa, HauOoJlblllee U HauMEHbIIee 3HAuUeHHs], pa3Max, JUCIEePCHs U CTaHIAPTHOE OTKIOHEHHE
4qUCI0BbIX HaOOpoB. CiydaliHble SKCIIEPUMEHTHI (OMBITHI) U ClIydaiHble COOBITHSA. DiIeMEHTapHbIe
coObITus (Mcxoabl). BeposTHOCTH cilyyaiiHOro coObITHsA. Bau30cTh 4YacTOTbl U BEPOATHOCTH
coObITui. CiydaiiHble OMNBITHI C PABHOBO3MOXKHBIMM 3JIEMEHTAPHBIMU COOBITHSIMU. BepositHocTn
COOBITHH B OIBITAX C PABHOBO3MOHBIMH 3JIEMEHTAPHBIMH COOBITHAMU. Oniepaliuu Haj COOBITUSMMU:
nepeceueHne, OObEAMHEHHUE, INPOTUBOINONIOXKHBIE coObITHA. [luarpammel Oiinepa. dopmyna
CJIOJKEHHUS BEPOSATHOCTEH. Y CIIOBHASA BEPOSATHOCTh. Y MHOXKEHHUE BEPOSITHOCTEN. JlepeBO CIlydaliHOTO
skcriepumenTta. @opmyina nosHoi BepositHocTH. HezaBucumblie coObiTus. KomOrHaTOpHOE MpaBmilo
ymHOXeHus. [lepectaHoBku u dakrtopuan. Yucno coueranuit. Tpeyronbauk Ilackansa. dopmyna
6unoma HeroroHa. BuHapHbIil crydaiiHbIi ONMBIT (MCHBITaHUE), ycnex W Heynada. HeszaBucumsle
ucnelTanud. Cepust HE3aBUCUMBIX UCTIBITAHUH 10 iepBoro ycnexa. Cepust HE3aBUCUMBIX UCIIBITAHUN
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bepuymnu. Cnyuaiinas BenuuuHa. PacnpenenenHue BeposiTHOcTed. Jluarpamma pacripenesieHus.
[Tpumeps! pactpeaeneHnid, B TOM YHCIIE, TEOMETPHUECKOE U OMHOMHUAIIBHOE.

12 KJTACC

YucnoBele XapaKTEPUCTUKU CIIy4YallHBIX BEJIMYMH: MAaTEMAaTUYECKOE OXKUIAHUE, AUCIIEPCHS U
CTaHJapTHOE OTKJIOHEHHE. [Ipumepsl NMpUMEHEHHUs] MAaTEMaTUYECKOrO OKMJAHUS, B TOM 4YHCIE B
3aayax M3 MOBCETHEBHON JKM3HU. MaTemMaTudeckoe OXKHJIaHHe OMHAPHOW CIy4ailHON BETUYMHBI.
Maremaruueckoe OXKHMJIAHHE CYMMBI CIIydallHbIX BEJIMYMH. MareMaTtudyeckoe OXHUJaHue U
JMCIIEPCHUS TEOMETPUYECKOTO U OMHOMHAIIHOTO pacnpezeaeHuil. 3aKkoH OO0JIBIINX YHUCEN U €r0 PoJib
B Hayke, npupojae u oOmiectBe. Bpibopounsiii Meton uccinenoBaHuil. IIpumepsl HenpepbIBHBIX
cilydaiiHbIX BeIn4uuH. [IoHsATHE O MIOTHOCTHU pacipeiesieHus. 3ajaul, IPUBOASILINE K HOPMAJILHOMY
pacnpeznenenuto. [TonsTre 0 HOpMabHOM pacHpeeICHUN.

I[NPEJAMETHBIE PE3VJIbTATDBI

K konnmy oOyuenuss B 11 kjacce oOyuaromuiicss MOMYYMT CIEIYIOLIUME NPEAMETHbIE
pe3yJabTaThl:

- YUTATh U CTPOUTH TAOIHIIBI U AUArPAMMBI;

- OIepUpOBaTh MOHATUIMHU: CpelHEee apupMeTHIEeCKoe, MeIuaHa, Hauboblllee, HauMEHbIIIee
3HaYeHHUE, pa3Max MacCHBa YMCIIOBBIX JIaHHBIX; OTIEPUPOBAThH MOHATUAMU: CITyYalHbIA SKCIIEPUMEHT
(omBIT) U cityyaiiHOE COOBITHE, FTIEMEHTAPHOE COOBITHE (IIEMEHTAPHBIN UCXO0/1) CIIy4ailHOTO OIBITa,

- HaXOJIUTh BEPOSITHOCTH B OMBITAX C PABHOBO3MOKHBIMU CITy4allHBIMH COOBITHSIMH, HAXOUTh
Y CPaBHHUBATh BEPOSITHOCTH COOBITUI B U3yUEHHBIX CIy4YailHBIX SKCIIEPUMEHTAX;

- HaxoJWUTh W (HOPMYITUPOBATH COOBITHA: TepeceueHne W OOBheAMHEHUE TAHHBIX COOBITHH,
coObITHE, MPOTHUBOIIOJIOKHOE JAHHOMY COOBITHIO, TIOJIb30BAThHCS JUarpamMmmamu Ditniepa u Gopmynoit
CIIOEHHSI BEpOSITHOCTEH MPU pElIeHUH 3a/1aY;

- ONIepUpOBATh TMOHATHUSAMU: YCIIOBHAs BEPOSATHOCTb, HE3aBUCUMBIE COOBITHS, HAXOIUTh
BEPOSITHOCTH C MOMOLIBIO ITPABUIIA YMHOXKECHHU S, C IOMOLIBIO AEPEBA CIIy4aHHOTO OIIBITA;

- IPUMEHATh KOMOMHATOPHOE MPaBUJIO YMHOKEHUS NP PEILIEHUH 3a]1a4;

- OIIEpUPOBATh MOHATHAMM: HCIBITAHUE, HE3aBUCUMBIC UCIIBITAHUSA, CEPHUS UCIIBITAHUH, YCIIEX
U HeyJaya, HaXOAUTh BEPOSITHOCTU COOBITUI B CEpPUU HE3aBUCUMBIX UCIBITAHUI 10 IEPBOTO yCIIexa,
HaxO0JIUTh BEPOATHOCTH COOBITHI B cCepyuM HCTIbITaHu bepHyiu;

- OIIEpUPOBATh MOHATUSAMU: CIy4alHas BEIINYMHA, PACIIPEACICHUE BEPOATHOCTEH, JUarpaMmMa
pacnpeneseHusl.

K xoHmy oOydenus B 12 wiacce oOydaromuiicss MHOJIYYHUT CIEIYIOLIME MpPeIMETHBIE
pE3yJIbTaThI:

- CPaBHUBAThb BEPOSTHOCTH 3HAYCHUM CIy4allHOW BEJIMYMHBI II0 PACIPEICIICHUI0 WIN C
IIOMOIIBIO JUArPAMM,;

- OIepUpOBaTh IOHATHEM MAaTEMaTU4YECKOrO OXHMIAHUSA, IPHUBOIUTH IIPUMEpPBI, KaK
IIPUMEHSETCS MaTEeMaTHUYECKOEe OXKMIAHUE CIy4alHON BEJIMYMHBI, HAXOAWTh MaTEMAaTUYECKOE
O’KHJAHME I10 JTaHHOMY PaCIpeNEICHUIO;

- MMETh INPE/ACTaBJIECHUE O 3aKOHE OOJBIIUX YHCENI; UMETh MPEACTaBICHUE O HOPMAJIbHOM
pacnpeeneHuu.
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TEMATHYECKOE IINTAHUPOBAHHUE

12 KUIACC
HaumenoBanue paznena (Tembl) Komnuectso OcHOBHOE coziepKaHue OcHoBHbIE BUJIbI JESITEIBHOCTU
Kypca 4acoB 00yyaroIuxcs
[IpencraBneHue JaHHBIX U 4 [IpencraBieHue JaHHBIX C TIOMOILBIO W3Bnekath nHGOpMAIHIO U3 TaOIHIT
onucareabHasi CTaTUCTUKA TaOJIUI ¥ AUarpaMM. U AMarpaMm, UCIOJIb30BaTh
TaOJIMLbI U JUarpaMMbl JUIs
Cpennee apudmerndyeckoe, MeaaHa,
MPEJICTaBICHUS CTATUCTHYECKHUX
HauOoJIbllIee U HAUMEHbIIEEe 3HAUECHUSI.
naHHbIX. HaxoauTh onucarenbHbIe
Pa3max, nucniepcus. XapaKTEPUCTUKH JTaHHBIX.
BoiaBurath, KpUTUKOBATh TUIIOTE3bI
C 0 XapakTepe CIydyalHON
TgH)IapTHOG OTKJIOHEHUE YUCIIOBBIX W3MEHUHBOCTH H OTIPEIEISIONIAX 6
H B
abopo dakTopax
CrnydaiiHbI€ OTIIBITHI U CIIy4aiiHbIE 3 CnyyaiiHble SKCIEPUMEHTHI (OTIBITHI) U BeraensaTs Ha npuMepax cirydaiiHble
COOBITHSI, OTIBITHI C citydaiiHble COOBITHS. DJeMEeHTapHbIE COOBITHS B OITMCAHHOM CITy4aifHOM
PaBHOBO3MO>KHBIMU COOBITHS (MCXOIBI). ombiTe. DOPMYITHPOBATH YCIOBUS
JJIEMEHTapPHBIMU UCXO1aMHU BeposTHOCTS CITYHARHOTO COBBITHS. ;{IpOBez[eHm CIIy4aliHOTO OIgBITa.V
BeposTHOoCTH COOBITHH B OTBITAX C axoNIUTh BEPOATHOCTH COOBITHH B
PaBHOBO3MOKHBIMH JIEMEHTAPHBIMU OTBITAX € P ﬁHOBOSMOKHHMH
COGBITHIMIY. ucxogamu. MozenupoBaTh OIBITHI C
I PaBHOBO3MOYKHBIMH
pakTHyeckas padora ¢
UCIIOJIb30BAHUEM JIEKTPOHHBIX TAOJIHI] STCMCHTAPHLIMH HCXO/IAMH B XO0/IC
IPAaKTUYECKON paboThI
Omnepauuu HajJ COOBITUSAMH, 3 Omnepanuu Hag COOBITUAMMU: Hcnoip30BaTh quarpaMmmsl Juiepa

CJIOKCHHC BepOHTHOCTeﬁ

nepeceueHue, 00beAMHECHUE COOBITHIA,
IIPOTHBOTIOJIOKHBIC COOBITHS.

Huarpammel Ditnepa.

dopmyiia CII0KEHHUS BEPOSATHOCTEN.

U CIIOBECHOE OTIMCAHKUE COOBITHI IS
bopMynUPOBKHU U H300paKeHUs
00BEIMHCHHUS U TIEPECCUCHUS
coObITui. Penrate 3a1a4n ¢
UCIOJIb30BaHUEM (HOPMYIIBI
CJIOKEHHS BEpOSTHOCTEH
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VYcnoBHast BEpOATHOCTB, AEPEBO VYcnoBHas BEPOATHOCTD. 1 Pewrars 3a1aun Ha HAXOXKICHHE
CIIy4aifHOTO OIbITa, GopMyIIa Y MHOKEHHE BEPOSTHOCTEIA. 1 BEPOSITHOCTEH COOBITHIA, B TOM
IOJIHOM BEPOSITHOCTH U = YHCJIe YCIOBHBIX C TOMOUIBIO
P . JepeBo cirydaliHOTO 3KCIEPUMEHTA. 1 y . mn
HE3aBUCUMOCTb COOBITUI D — 1 JIepeBa CIy4aifHOro OmbITa.
MyJia TTIOJTHOM BEPOSTHOCTH.
OpMYyiia ITOJTHOM BEPOATHOC Ornpenenarb HE3aBUCUMOCTD
HezaBucumbie coObITus 2 COBBITHIT 110 HOPMYIIE U TI0
OpraHn3anuy CIy4alHOTO OIbITa
Cepuu nocneoBaTeNbHbBIX buHapHBIN CITy4aiiHBIA OIBIT 1 Pa30uBath ci10XKHbIE SKCIEPUMEHTHI
WCHBITAHUN (ucnblTaHKMe), ycnex U Heyaya. Ha OT/JEJIbHbIE UCTIBITAaHUSL.
OcBauBath NOHSTHS: UCTIBITAHUE,
cepus He3aBUCUMBbIX UCIIBITAHUH.
IIpuBOIUTE IPUMEPBI CEPUIL
Hesasucnmpie MCTILITAHHAL. Cepust 1 HE3aBUCHMBIX MCIBITaHui. Pemars
HE3aBUCHUMBIX UCIIBITAHUN JI0 IEPBOTO 3a/1a49H HA TIONCK BEPOSTHOCTEil
ycmexa. COOBITUI B CEPUH UCTIBLITAHUM 10
MIEPBOTO ycIreXa U B CEpUsiX
= ucneiTanuii bepaymu. M3yuars B
Cepust HE3aBUCHUMBIX UCIIBITAHUM 1 PHYT 5 v
XOJI€ MPAKTUYECKOU padOThI C
bepuymnu. [Ipaktuueckas paboTa ¢ Aie 1p p
WCIIOJIb30BAHNEM JJIEKTPOHHBIX
UCIIOJIb30BaHUEM DJIEKTPOHHBIX TaOIHII. .
TaOJIHI] BEPOSITHOCTU COOBITUI B
CepusiX HE3aBUCHUMBIX UCIIBITAHUI
Ciny4aliHble BEJIMYUHBI U CiyyaiiHas BeJIMUMHA. 1 OcBauBaTh MOHATHS: CITydaiiHas
pacnpeneneHus BEJIMYMHA, paclipe/ielieHue, Tabauna
Pacrnipenenenue BeposTHOCTEN. 1 pacnpeeieHus, 1narpaMma
Juarpamma pacrpenencHus. pacnpesienenns. Ipusoauts
= MpUMEpPHI pacipeesieHui, B TOM
CyMMa U IpoU3BEICHUE CIyYalHbBIX 2 PHUMEPDI pactipeit ’
YHCJIE TEOMETPUUECKOTO U
BEJIMYMH.
- ounomuanbHoro. CpaBHUBATh
[Ipumeps! pacnipenenenuii, B TOM 4KcCIie 2

TCOMCTPUYICCKOC U OMHOMUAJIBHOE

pacrpeneneHus ciay4aiHbIxX
BenuunH. HaxouTh 3HaueHUs
CYMMBI U IPOU3BEICHUS CIydaifHbIX
Benn4uH. CTPOUTH U pacrio3HaBaTh
reoMeTprYecKoe 1 OMHOMHUAIBHOE
pacnpezeneHue
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[ToBTOpenue, o6o0IIeHNE, 5 OmnwucarenpHasi CTATUCTHKA. [ToBTOPSTH U3y4EHHOE U
CHCTeMaTH3allKs 3HAHUI City4yaifHbI€ OTIBITHI M BEPOSITHOCTH BBICTPAaUBATh CUCTEMY 3HAHHUI
CIIyJailHBIX COOBITHH.
Onepanuu HaJ COOBITUSIMHU.
DeMeHThl KOMOWHATOPUKH, CEPUH
HE3aBHCUMBIX HCITBITAHUI
OO0111ee KOJIMYECTBO YacoB 110 34

IIporpaMme
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