@

MYHULIUTIAJIBHOE BIO/UKETHOE OBIIEOBPA30BATEJIBHOE YUYPEX/IEHUE
«JTALIEA Ne 83 - 1[EHTP OBPA3OBAHMSI»
[TPUBOJIKCKOI'OPAMOHA I'OPOJIA KA3AHU

«YTBEPXIEHO»
Hupexrop /1./1.Bukyepa Bukyesa (%0
,El,vmﬂpa noanucbIo:
[pukas J‘ﬁé& ot 28.08.2024r [viraposa ot P
7/

"2
o L

OEJIEPAJIbHASI OBPA3OBATEJIbHAS TIPOTPAMMA CPEJIHEI'O
OBIIEI'O OBPA3BOBAHWS (YT JIYBJIEHHBIM YPOBEHD) I10
MATEMATUKE

Kazans 2024



112. ®enepanbHas paboyas nporpamma no yueOHomy npeamery «MatemaTuka
(YriryOn€éHHBINA ypPOBEHB).

112.1. ®enepanpHas padboyas nporpamMmma 1o yueOHoMmy npeamety «MartemaTuka»
(yrnyOnénHbIil ypoBeHb) (mpeameTHast 0onacTh «MaTemaTruka U MHPOpMaTUKa)
(anmee COOTBETCTBEHHO — MPOrpaMMa 1o MaTEMaTUKE, MaTeMaTHKa) BKIIOYAET
MOSICHUTENIbHYIO 3aIMUCKY, COJIepKaHhe 00yUeHHUs, MIIAaHUPYEMbIE PE3YJIbTAThI
OCBOEHHUS MPOTrpaMMBbl IO MaTEMaTHUKe.

112.2. TlosicHuTenbHAS 3aMMCKa OTpaXKaeT O0IMe 1eNU U 3aa4i U3yYCHUS
MaTeMaTUKH, XapaKTEPUCTUKY MCUXOJIOTMYECKUX MPEANOCHIIOK K €€ N3YUEHUIO
00y4YaromMUMHCs, MECTO B CTPYKTYpe y4eOHOTO IIaHa, a TAKXKe MOAX0Abl K 0TO0py
coJiep KaHusl, K OMPEEICHHUIO TUIAHUPYEMBIX PE3YJIbTaTOB U K CTPYKTYpe
TEMATUYECKOT O TUIAHUPOBAHUS.

112.3. Conepxanue o0y4eHUs! paCKpbIBAET COJEPIKATEIbHbIE IUHUHU, KOTOPhIE
npeaaratoTcs A 0053aTeIbHOr0 U3y4YeHHs B KaXKJOM KJIacce Ha YpOBHE
CpeaHero oo01Iero 0opa3oBaHusl.

112.4. TInanupyemMblie pe3yabTaThl OCBOCHUS MPOTPAMMBI 10 MAaTEMAaTUKE
BKJIIOUAIOT JINYHOCTHBIE, METANPEIMETHBIE PE3yIbTaThl 32 BECh MEPHO]] O0yUEeHHUS
Ha YPOBHE CPEJIHEro 00I1Iero 00pa3oBaHus, a TAKKe MPEIMETHBIE IOCTHKCHHUS
o0y4aromerocs 3a Kaxk/ibIi roj; 00y4eHus.

112.5. llosicuuTenbpHas 3amUCKa.

112.5.1. [IporpamMma o MaTeMaTuke yriayOJIEHHOTO YPOBHS JIJIsi 00yUYarOIIMXCs Ha
ypOBHE cpeiHero obiiero oopazoanus paspadorana Ha ocHoBe ®PI'OC COO ¢
y4€TOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUH, MPEIBIBIIEMBIX K
MaTEMaTUYECKOMY 00pa30BaHUIO, U TPAJUIIMI POCCUIICKOTO 00pa30BaHMs.
Peanuzanus mporpaMMbl 0 MaTeMaTuKe 00ECIIeYUBAET OBJIAJICHUE KIIFOUEBBIMU
KOMIIETEHI[USIMH, COCTABJISIIOIIMMH OCHOBY JIJIsi CAMOPA3BUTHUS U HETIPEPHIBHOTO
o0pa3oBaHus, IEJTOCTHOCTH OOIEKYIBTYPHOTO, JIMYHOCTHOTO U MTO3HABATEIBHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCSI.

112.5.2. B nporpaMmme 1o MaTteMaTUKe YYTECHBI UJICH U TTOJ0KEHUS KOHLIECTIUN
pa3BUTHS MaTeMaTuyeckoro odpazoBanus B Poccutickoit deneparnum.



MaremaTtnueckoe 00pa3oBaHUE JIOHKHO peliaTh 3aa4y o0ecrieyeHust
HEOOXOMMOI0 CTPAHE Ynciia 00yJYaroIUXCs, MaTeMaTHIeCcKasi OATOTOBKA
KOTOPBIX ObLJIa ObI JOCTATOYHA ISl TPOJIOJKEHUST 00pa30BaHUsl IO Pa3IMUYHBIM
HaIpaBJICHUSIM, BKJIIOYAs MPEnojaBaHue MaTEMAaTUKU, MATEMAaTHUYECKUE
uccnenoBanusi, padboty B chepe HHPOPMAITMOHHBIX TEXHOJIOTUN U JPYTUX, a TAKKE
oOecreueHust Uil Kaxka0ro 00y4aronierocss BO3MOKHOCTH JOCTUKEHUS
MaTeMaTH4eCKON MOATOTOBKU B COOTBETCTBUU C HEOOXOIUMBIM eMy ypoBHeM. Ha
pelieHre ATUX 3ajJlayu HalleJIeHa MporpamMma Mo MaTeMaThKe yriyoJI€HHOTO YpOBHS.
112.5.3. Heo6xoaumMopcTh MaTeMaTUYeCKON MOArOTOBKM 00YCIIOBIIEHA
00yCJIOBJIEHO POCTOM YHCJIa CIIEIUAIBHOCTEH, CBA3aHHBIX C HEMOCPEICTBEHHBIM
IPUMEHEHHEM MaTeMaTHKH (B cepe IKOHOMUKH, OM3HECE, TEXHOJIOTUIECKUX
obnactsx, ryMaHuTapHbIX cepax). KonmnuectBo oOyuaromuecs, Jjisi KOTOPBIX
MaTeMaTHKa CTAaHOBUTCS (YHIAaMEHTOM O0pa30BaHUs, TUIAHUPYIOIIUX 3aHUMAThCS
TBOPYECKOM U HCCIIEI0BATEIbCKON pab0OTOM B 00J1aCTH MAaTEMAaTHUKH,
UHPOPMATHKH, PU3UKH, SKOHOMHKHU U B APYTHX 00JIACTAX, YBEIUYUBACTCS, B TOM
YHUCJIE C YYETOM 00YYaOIINXCsl, KOMY MaTeMaTHKa HYKHa JJIsl UCTIOJIb30BaHUS B
npodeccusx, He CBSI3aHHBIX HEMOCPEACTBEHHO C HEM.

112.5.4. TlpuknagHas 3HAYUMMOCTh MAaTEMATUKH O0YCIIOBJIEHA TEM, YTO €€
IPEAMETOM SIBIIIOTCS (PYyHIaMEHTaIbHBIE CTPYKTYPhI HAIIEro MHUpA:
IPOCTPAHCTBEHHBIC POPMBI ¥ KOJIMYSCTBEHHBIC OTHOIICHHMS, (YHKITMOHAIBHBIC
3aBUCUMOCTH U KaTETOPUH HEOIPEAEeTEHHOCTH, OT IPOCTEHIITNX, YCBAUBAEMBIX B
HEMOCPEICTBEHHOM OIIBITE, 10 JOCTATOYHO CIOKHBIX, HEOOXOIUMBIX IS
Pa3BUTHs HAYYHBIX U TEXHOJIOTHYECKUX HIeH. be3 KOHKpeTHhIX MaTeMaTUYeCKUX
3HAHWUM 3aTPYAHEHO MOHUMAHKE MTPUHITUIIOB YCTPOMCTBA M UCTIOIB30BAHMUS
COBPEMEHHOW TEXHUKH, BOCIIPUITHE U UHTEPIIPETALIMS pa3HOOOpa3HOM
COITMATBLHOM, SKOHOMUYECKOM, IMOTUTHYECKOU nHpopMaIuu, ManoddexkTruBHA
MOBCEIHEBHAS MIPAKTUYECKas JesaTeIbHOCTh. Bo MHOTHX chepax
npodeccuoHaIbHON eITeTbHOCTH TPEOYIOTCS YMEHHSI BBITIOTHSATH PAcu€Thl,
COCTaBIIATH AJITOPUTMBI, IPUMEHSATH (DOPMYIIbI, MPOBOJAUTH T€OMETPUUECKHE
U3MEpEHUs U TTOCTPOEHUS, YUTaTh, 00pabaThIBaTh, HHTEPIIPETUPOBATH U
MPEACTABIATh HHPOPMAIIUIO B BUEC



Ta0JIMILL, TUarpaMM U rpapukoB, TOHUMATh BEPOSATHOCTHBIA XapakTep CIydalHbIX
COOBITHH.

112.5.5. OnHOBpEMEHHO C paclIupeHUEM cep MPUMEHEHU MATEMATUKH B
COBPEMEHHOM 00IIIeCTBE BCE 00JIee BAXKHBIM CTAHOBUTCS MAaTEMaTUUYECKUI CTUITh
MBIILJIEHUS, TPOSBIISIIOIINIICS B ONpeeEHHBIX YMCTBEHHBIX HaBbIKaX. B
MpoLIeCcCe U3YUYEHUsI MaTEMAaTUKH B apCeHal IPUEMOB U METOI0B MbIIIICHUS
YeJIOBEKa €CTECTBEHHBIM 00pa30M BKIIOYAIOTCA UHIYKUUA U JEAYKIUS,
0000111eHHEe U KOHKPETU3allKsl, aHAJIU3 U CUHTE3, KIaCCU(PUKALUS U
cucTemMaTu3auus, abctparupoBanue v aHanorus. OObEeKTbl MATEMATUYECKUX
YMO3aKJIIOUEHUH, IpaBUia KX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHU3M
JIOTUYECKUX MOCTPOCHHM, CIOCOOCTBYIOT BBIPAOOTKE YMEHUS (POPMYIHPOBATH,
000OCHOBBIBATh U JIOKA3bIBATh CYXKACHUS, TEM CaMbiM (POPMUPYIOT JJOTUYECKUN
CTHJIb MbIIIUIEHUA. Benymias posias NpuHAAIEKUT MaTeMaThke B (GOPMUPOBAHUU
AITOPUTMUYECKONW KOMITIOHEHTHI MBIIIUICHUS] M BOCIIMTAHUM YMEHUHN JAeiCTBOBATh
10 33IaHHBIM aJTOPUTMaM, COBEPLICHCTBOBATh U3BECTHBIE U KOHCTPYUPOBATH
HOBBbIE. B mpoiiecce pemieHus 3a/1a4 — OCHOBBI JIJIsl OpraHU3aluK y4eOHOH
JESTENBHOCTH Ha YpPOKaX MaTEMaTHUKU — Pa3BUBAIOTCS TBOpUECKas M MPUKIIaTHAS
CTOPOHBI MBIIILJICHUS.

112.5.6. O0yuenne maremMaTuke Aa€T BO3MOXKHOCTh Pa3BUBATh Yy 00yJaroUuXCs
TOYHYIO, PAllMOHAJIbHYIO U UH(HOPMATUBHYIO pedb, yMEHUE OTOMpaTh Hanbosee
MOJIXOJISAIIUE S3bIKOBBIE, CHMBOJIMUECKHE, rpaduyecKre CpeIcTBa JIJIsl BEIPAKEHUS
CYXKICHUHN U HATJIATHOTO UX MPEACTABICHHUS.

112.5.7. Heo6X0uMbIM KOMIIOHEHTOM OOIIIEH KyJIBTYpPhl B COBPEMEHHOM
TOJIKOBAHHH SIBJISIETCS 00II[ee 3HAKOMCTBO C METOJaMU TTO3HAHUS
JENUCTBUTENBHOCTH, MIPEICTABICHUE O MIPEIMETE U METOJI€ MAaTEMATUKH, €TO
OTIUYHSAX OT METOJIOB €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 0COOCHHOCTSX
NIPUMEHEHHS MaTEMATUKHU JJIs1 PEIICHUs] HAyYHbIX U MPUKIAAHBIX 3a]1a4.
MaremaTtudeckoe 00pa3oBaHHe BHOCUT CBOM BKJIaj] B (hopMupoBaHue 00IIeH
KyJbTYPBI YEJIOBEKA.

112.5.8. 3yueHne MaTeMaTUKH CIIOCOOCTBYET ACTETUICCKOMY BOCITHTAHUIO
YeJIOBEKA, IOHUMAHUIO KPACOTHI M U3SIIECTBA MATEMAaTUYECKUX PACCYXKICHHUI,



BOCIIPUATHIO TEOMETPUUECKUX (DOPM, YCBOCHUIO UJEU CUMMETPUH.

112.5.9. IlpuopuretrHbiMu nensiMu oOydenust matematuke B 10—11 kmaccax Ha
yTIyO0JIEHHOM YPOBHE MPOAOJIKAIOT OCTABATHCS:

dbopMupoBaHUE EHTPATBLHBIX MATEMATUUECKUX MOHITUH (UKCIIO, BEIMYUHA,
reomeTpuueckas Qurypa, nepeMeHHas, BeposiTHOCTb, (DYHKITUS, IPOU3BOIHAS,
MHTErpai), 00ecreunBarouX MPEeeMCTBEHHOCTh U MEPCIEKTUBHOCTD
MaTeMaTU4ecKoro o0pa3oBaHUs 00yUaOIIUXCS;

MOABE/ICHUE 00YUYaIOIIUXCS HA JOCTYITHOM JIJIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MaTEMATUKHU U OKPY>KAIOIIEro MUpa, TOHUMaHUIO MaTEMAaTUKH Kak
4acTu 00IIeH KyJIbTyphl YEJIOBEUECTRA,;

Pa3BUTHE UHTEIJIEKTYaIbHBIX U TBOPUYECKUX CITIOCOOHOCTEM 00ydaronuxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHHUM, KpUTUYHOCTHU
MBIIICHHS, UHTEPECa K U3yUYCHHUI0 MaTEeMaTUKH;

dbopmupoBanue HYHKIIMOHATLHON MaTeMaTHYECKON IPAMOTHOCTH: YMEHUS
pacrio3HaBaTh MAaTEMaTUUYECKHUE ACTIEKThI B PEATbHBIX )KU3HEHHBIX CUTYaIUsIX U
IPU U3YYEHUU JPYTUX yUEOHBIX MPEIMETOB, IPOSIBIICHUS 3aBUCUMOCTEN U
3aKOHOMEPHOCTEH, (HOPMYJIUPOBATH UX HA SI3bIKE MATEMATUKHU U CO3/1aBaTh
MaTeMaTHYEeCKHUEe MOJIEIH, TPUMEHATh OCBOCHHBIN MaTEMaTUUECKHUH armapar Jjis
peleHus MPaKTUKO-OPUEHTUPOBAHHBIX 3aJ1a4, HHTEPIPETUPOBATH U OIICHUBATh
MOJIYYEHHBIE PE3YJIbTATHI.

112.5.10. OcHOBHBIMU JTUHUSAMHU cofiepkaHust MmatemaTuku B 10—11 kimaccax
yIIyOJIEHHOTO YPOBHS SIBIIAIOTCS : «YHCIIa M BEIYUCICHHS», «AJreOpa
(«Anrebpandeckue BIpOKCHHS», «Y paBHEHUS U HEpaBeHCTBay), «Hauana
MaTeMaTHYeCKOTO aHanu3ay, «['eomerpus» («['eomeTpudeckue GUryphl U ux
CBOCTBa», «3MepeHne reoMeTpUIeCKUX BEIUUUHY), «BeposiTHOCTD U
CTaTUCTUKay. JlaHHbIE TUHUM PA3BUBAIOTCS MapaJIEIbHO, KaX1as B COOTBETCTBUHU
C COOCTBEHHOM JIOTUKOM, OJTHAKO HE HE3aBUCHUMO OJ[HA OT JIPYTOi, a B TECHOM
KOHTaKTe U B3auMojehcTBrH. Kpome 3Toro, nx o0beIMHSET JIOTHIecKast
COCTaBJISIIOIIAs, TPAAULIMOHHO TIPUCYIIasg MaTEMaTUKE U MIPOHU3BIBAIOIIAs BCE
MaTeMaTHYeCKHe KypChl U coaeprkaresbablie TMHUA. CHOPMYIMPOBAHHOE BO

DI'oC



COO TpeboBaHuEe «yMEHUE OMIEPUPOBATH MOHATUAMU: ONPEICIICHUE, AKCHUOMA,
Teopema, CIeACTBUE, CBOMCTBO, MPU3HAK, I0KA3aTEILCTBO, PABHOCUIIbHbBIC
(GopMyIHpOBKH, yMEHUE (HOPMYIUPOBATH OOPATHOE U IPOTUBOIOJIOKHOE
YTBEPKIEHUE, MPUBOUTH MPUMEPHI U KOHTPIIPUMEPHI, UCTIOJIH30BATH METO/
MaTeMaTU4eCKON MHIYKIIMH, TIPOBOJIUTH 10Ka3aTeIbHBIC PACCYKICHUS TIPU
pelIeHnH 3aa4, OLIEHUBATh JIOTUYECKYIO TPaBUIIBHOCTD PACCYXKICHUM)
OTHOCHUTCS KO BCEM yueOHBIM KypcaM, a (OopMHUpPOBaHKE JIOTUYECKUX YMEHUIM
pacrpeiensieTcs Mo BceM rojiaMm 00ydeHHUst Ha YPOBHE CPETHETO 00IIeTo
o0Opa3zoBaHus.

112.5.11. B cootBerctBUU ¢ DI'OC COO maTemaTuKa sSBIsE€TCS 003aTeIbHBIM
IpeMETOM Ha JaHHOM ypoBHE oOpazoBaHus. Hacrosiiei mporpamMmmoii mo
MaTeMaTHKe MpeycMaTpUBaeTCs U3ydeHne yueoHoro npeamera «MaTemaTrukay B
paMKkax Tpéx y4eOHBIX KypcOB: «ANredpa v Havajla MaTeMaTHYECKOT0 aHAIN3ay,
«I"eometrpus», «BeposTHOCTh U CTaTUCTHKA». DOPMHUPOBAHUE JTOTUUECKUX
YMEHUN OCYIIECTBISCTCS Ha MPOTSIKEHUH BCEX JIET 0OyUYSHHUs Ha YPOBHE CPEIHETO
o01ero oOpa3oBaHus, a JIEMEHTHI JIOTUKH BKIFOYAIOTCS B COJIEPIKAHUE BCEX
HA3BaHHBIX BBIIIC YUEOHBIX KYPCOB.

112.5.12. O61iee 4nciio 4acoB, PEKOMEHIOBAHHBIX ISl U3YUEHUSI MATEMATUKHU —
544 4gaca: B 10 xitacce — 272 gaca (8 gacoB B Henento), B 11 kmacce — 272 yaca (8
94acoB B HEJIEIIO).

112.6. IlnannpyemMble pe3yabTaThl OCBOEHUS MPOrPAMMBI IO MATEMATUKE HA
YpOBHE CpeIHero o01ero oopa3oBaHus.

112.6.1. B pe3ynbrare u3ydeHuss MaTeMaTUKH Ha YPOBHE CPETHETO OOIIero
oOpa3oBaHus y oOydaromierocsi 0yayT copMupoBaHbl CIAEAYIONINE TMYHOCTHBIE
PE3YIBTATHI:

1) rpak1aHCKOTO BOCIIMTAHUSI:

c(hOpMHUPOBAHHOCTH TPAKAAHCKON MO3HUIIMHU 00 y4arOMIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBa, MPECTABICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IIUUHBIX CTPYKTYP, SIBJICHUH,
IpOIEayp TPaXKIaHCKOTO 0011ecTBa (BEIOOPHI, OMPOCHI U IPYTOe), YMEHHE
B3aMMOJIEHCTBOBATh C COLMATIbHBIMU UHCTUTYTAMU B COOTBETCTBUU C UX



GYyHKIMSAMU U Ha3HAYCHUEM,;

2) MaTpUOTUYECKOTO BOCITUTAHHUSL:

c(hOpMUPOBAHHOCTb POCCUUCKON IpaKJaHCKON UJACHTUYHOCTH, YBAXKCHUS K
MPOLIJIOMY U HACTOSILLIEMY POCCUMCKON MAaTEMAaTUKH, IEHHOCTHOE OTHOLLIEHUE K
JOCTHKEHUSM POCCUMCKUX MATEMATUKOB U POCCUMCKON MATEMATUYECKOU IIKOJIBIL,
WCIIOJIb30BaHUE ATUX JIOCTIKEHUM B IPYTUX HayKax, TEXHOJOTHUAX, chepax
SKOHOMUKH;

3) TyXOBHO-HPABCTBEHHOT'O BOCTIUTAHUS:

OCO3HAHHUE TYXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapoaa, ChOPMUPOBAHHOCTh
HPABCTBEHHOTO CO3HAHMSI, STUUECKOT0 MOBEICHUS, CBA3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTUKEHUN HAYKHU U JIESITEIbHOCTHIO YUEHOT0, OCO3HAHUE
JUYHOTO BKJIa/ia B IOCTPOCHHUE YCTOWUYMBOTO OYIYIIIETO;

4) 5CTEeTUYECKOTO BOCIIUTAHUS:

ACTETUYECKOE OTHOILICHUE K MUPY, BKJIIOUAsl 3CTETUKY MAaTEMaTUUYECKUX
3aKOHOMEPHOCTEH, 00OBEKTOB, 3a/1a4, PEIICHUHN, PACCYKICHUH, BOCIPUUMYUBOCTD
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) du3nueckoro BOCIIUTAHHUS:

c(hOpMUPOBAHHOCTh YMEHHUSI IPUMEHATh MAaTEMAaTHUCCKUE 3HAHUS B HHTEPECax
3I0POBOTO U O€30MacHOro o0pasa >KM3HU, OTBETCTBEHHOE OTHOIICHUE K CBOEMY
3JI0POBBIO (30POBOE NMUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHITHI U OT/IbIXA,
peryisipHast pu3nyeckast akTUBHOCTbD), PU3NYECKOE COBEPILIEHCTBOBAHUE MTPU
3aHATHUAX CIIOPTUBHO-0310POBUTEIIBHOMN AEATENBHOCTBIO;

6) TPyAOBOI0 BOCIIUTAHUSA:

TOTOBHOCTH K TPY/Y, OCO3HAHUE [IEHHOCTH TPYAOII00US, HHTEPEC K pa3InyHbIM
chepam npodeccroHaIbHON NeATeTbHOCTH, CBI3aHHBIM C MAaTEMATUKOMN U €
PWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIN BRIOOP OyayIiei npodeccuu u
peann30BBIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIaHbBI, TOTOBHOCTD U CITOCOOHOCTH K
MaTEMaTUYECKOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTKEHUH BCEH
YKW3HU, TOTOBHOCTb K AKTUBHOMY YYaCTHUIO B PELICHUH MPAKTUYECKUX 3a]1a4
MaTeMaTUYECKON HAIPABICHHOCTH;



7) 9KOIOTUYECKOTO BOCIIMTAHUS:

c(hOpPMHPOBAHHOCTH KOJIOTHUECKOU KYJIbTYpPbl, TOHUMAHHUE BIIUSHHS COITHATBHO-
HKOHOMUYECKHUX MPOIECCOB Ha COCTOSTHUE MPUPOIHON M COIMAIBHOM Cpebl,
0CO3HAHUE TI00ATBHOTO XapaKTepa HKOJIOTHUECKUX MPOOIeM, OpUEHTAIIHS Ha
MPUMEHEHUE MaTEMaTHYCCKUX 3HAHUH IS PEIICHUS 3a7a4 B 00J1aCTH
OKpYXarolel cpeibl, INITAHNPOBAHUE TIOCTYIIKOB U OIICHKHA UX BO3MOYXHBIX
MOCTIEACTBUN I OKPYXKAIOIIEH CPeIbl;

8) IIEHHOCTH HAYYHOTO TTO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHS HAYKH M OOIICCTBEHHOM MPAKTHKU, TOHUMaHUE MAaTEMaTHYECKOW HayKH
Kak c(heprl 4eoBeUeCKO AESITETLHOCTH, ITAOB €€ Pa3BUTHS M 3HAYUMOCTH JJIsI
Pa3BHUTHS [TUBUIM3AIIAN, OBJIAJICHUEC S3IKOM MaTEMAaTHUKN U MaTEMaTHICCKON
KyJIbTYPOU KaK CPEACTBOM IMO3HAHKS MUPA, TOTOBHOCTh OCYIIECTBIISATh
NPOEKTHYIO U UCCIICAOBATEIBCKYIO ICSITCIbHOCTh MHANBUAYAIBLHO U B TPYIIIIE.
112.6.2. B pe3ynbTaTe u3y4eHUs MAaTEMaTUKHU HA YPOBHE CPEIHETO 00IIEero
oOpasoBaHus y odyyaromierocs OyayT chopMupoBaHbl MO3HABATEIIbHBIC
YHUBEPCAJIbHBIC YUEOHBIC JICHCTBUS, KOMMYHUKAaTUBHBIC YHUBEPCAIbHBIC YICOHBIC
JCHCTBUS, PETYJIATHBHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBHS, COBMECTHAS
JeSITeTLHOCTb.

112.6.2.1. Y obyuatomierocst 6yyT chopMUPOBaHBI ClIeayIoIIe 6a30BbIe
JIOTUYECKUeE JEHCTBUS KaK 4acTh MO3HABATEIBHBIX YHUBEPCATBbHBIX YUEOHBIX
JIEHCTBUM:

BBISIBJISITh U XapaKT€pPU30BATh CYIIECTBEHHBIE PU3HAKA MaTEMAaTUYECKUX
00BEKTOB, OHATUH, OTHOIIEHUN MEXTy TIOHATUIMH, (POPMYITHPOBATH
OTpeJIeNIeHHs] TIOHATUM, YCTAHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALINH,
OCHOBaHHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIIN3A;
BOCIPUHHUMATb, POPMYIUPOBATEH U PEOOPA3OBBIBAThH CYXKICHUS: YTBEPAUTEIbHBIC
U OTpHUIIaTeNIbHbIC, AMHUYHBIC, YaCTHBIE U 00IIMe, YCIOBHBIE;

BBISIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOPEUHUS B
(dakTax, TaHHBIX, HAOTIOACHUSX U YTBEPKACHUSIX, TIPEAaraTb KpUTEPUU JIsI



BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUN;

JIeN1aTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U
MHIYKTUBHBIX YMO3aK/IIOUCHUN, YMO3AKIIFOYEHHUN 110 aHAJIOTUU;

MIPOBOJUTH CAMOCTOSATEIBHO JI0Ka3aTENbCTBA MATEMATHUECKUX YTBEPKACHUIMA
(mpsiMbI€ M OT MMPOTUBHOIO), BEICTPAUBAThH apTyMEHTAINIO, TPUBOJIUTH IPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYKIECHHS U BHIBOJIbI;

BbIOMpATH Cr1Oco0 pelieHus yueOHoM 3a/1auu (CpaBHUBATh HECKOJIBKO BApHUAHTOB
pelieHus, BbIOMpaTh Hanbosiee NOAXOIAIUN C YYETOM CaMOCTOSITEIbHO
BbIJICJICHHBIX KPUTEPUEB).

112.6.2.2. Y obyuatomierocst 6yayT chhoOpMUPOBaHKI CIeAYOIINE Oa30BbIe
UCCIIeI0BaTENbCKUE JEUCTBUS KaK YacTh MO3HABATENIbHBIX YHUBEPCATbHBIX
y4eOHBIX ACHCTBUM:

UCIOJIb30BaTh BOMPOCHI KaK UCCIIEA0BATEIbCKUI MHCTPYMEHT MO3HAHUS,
(dbopMynHpoBaTH BOMPOCH, PUKCUPYIOLINE MPOTUBOpEUHE, TPOOIeMy,
yCTaHABJIMBATh UCKOMOE U JTaHHOE, (POPMHUPOBATH TMIOTE3Y, apryMEHTHUPOBATh
CBOIO MTO3UILIMI0, MHCHHE;

IPOBOAUTH CAMOCTOSITEIBHO CINTAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIEAOBAHHE 110
YCTaHOBJICHUIO OCOOCHHOCTENH MaTeMaTHYeCKOro 00beKTa, SIBICHHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEX1y 00BEKTaMHU, SIBICHUSIMH, MTPOLIECCAMU;
CaMOCTOSATEIHLHO (POPMYIHPOBATH 00OOIIEHHS U BBIBOJIBI 110 PE3yJIbTaTaM
IPOBEIEHHOTO HAOJIOICHUSI, UCCIIEIOBAHUS, OIICHUBATh TIOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHUE MPOIIECCA, & TAKIKE BBIJIBUTATh
IPEATNONIOKEHUS O €0 Pa3BUTUH B HOBBIX YCIOBUSX.

112.6.2.3. Y obyuatomierocst 6yayT chopMUpPOBaHbI YMEHUS pabOTATh C
nH(pOpMaIMel Kak 9acTh O3HABATEILHBIX YHUBEPCATBHBIX YICOHBIX JEHCTBHIA:
BBISBJIATH AeUIIUTHI UH(POpPMAIUU, JaHHBIX, HEOOXOIUMBIX JUIsl OTBETA HA BOIIPOC
U ISl pELLICHUS 3a]1auu;

BbIOMpATh HH(MOPMAITNIO U3 UCTOYHUKOB PA3IMYHbBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh HHPOPMALIUIO PA3IMYHBIX BUJIOB U

(hopm



MIPE/ICTaBIICHUS;

CTPYKTYPHPOBaTh HH(OpMALMIO, IPEACTABIATH €€ B pa3IMuHbIX (hopmax,
WUTIOCTPUPOBATh TpadUuecKy;

OLICHMBATh Ha1EKHOCTh UH(OPMALIH 10 CAMOCTOSITENILHO C(HOPMYITUPOBAHHBIM
KPUTEPUSIM.

112.6.2.4. ¥V oOyuaromierocst 0yayT chopMUpOBaHbl YMEHHSI OOIIEHUS KaK YacTh
KOMMYHUKATHBHBIX YHHBEPCAIBHBIX YICOHBIX TCHCTBHI:

BOCTIPUHUMATh U (POPMYITHPOBAThH CYXKACHUS B COOTBETCTBUU C YCIOBHSIMH U
HeasiMu oOIIEeHus, ICHO, TOYHO, TPAaMOTHO BbIPaXXaTh CBOIO TOUKY 3PEHUS B
YCTHBIX U TUCBMEHHBIX TEKCTaX, aBaTh MOSICHEHUS TI0 X0y PEIIeHUS 3a1a4H,
KOMMEHTHPOBAThH MOIYUCHHBIN pe3ynbTar;

B X07Ie 00CYXJIeHHs 3a7aBaTh BOIPOCHI 1O CYIIECTBY 00CYKAAEMOU TEMBI,
npo0OJieMbl, pelaeMon 3a/1auu, BbICKa3bIBaTh UJIEH, HAIIEJICHHbBIE HA TTIOUCK
pEIeHusI, COTIOCTABIISATh CBOM CYXKJICHUS C CY)KICHUSIMHU APYTUX YIACTHUKOB
auanora, OOHapyKUBaTh Pa3IM4Me U CXOJCTBO MO3UIIUHN, B KOPPEKTHOU popme
(bopMynHpoBaTh pa3HOTIACHUS, CBOM BO3PAKEHUS;

NPEJICTABISATh PE3YIbTAThl PEIICHUS 3a7a41, SKCIIEPUMEHTA, UCCIIeI0BaHNUS,
IPOEKTa, CAMOCTOSITENIbHO BRIOUpATh (hOopMaT BBICTYIUICHHS C YYETOM 3a1a4
Npe3eHTAIMN 1 0COOCHHOCTEN ayIUTOPHH.

112.6.2.5. Y obyuatomierocst 6yyT chopMUpPOBaHbI YMEHUS CaMOOPTaHU3AINT
KaK 4acTh PETYJSITUBHBIX YHUBEPCAIbHBIX yUEOHBIX ACHCTBUM:

COCTaBIIATH IJIaH, AITOPUTM PEIICHUS 33]]a4H, BHIOUPATH CIIOCO0 PEIISHHUS C
y4ETOM UMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BOZMOXXHOCTEH, apryMEeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUN C Y4ETOM HOBOM MH(MOpMAITIH.
112.6.2.6. Y obyuatomierocs 6yayT chopMUpPOBAHBI YMEHHUS CAMOKOHTPOJIS Kak
YacTh PETryJISTUBHBIX YHUBEPCATIbHBIX YUEOHBIX IEHCTBUNA:

BJIa/IETh HaBBIKAMU MO3HABATEIHLHOUN pedIeKCHH KaK OCO3HAHUS COBEPIIAEMbIX
JEHUCTBUM U MBICIUTEIBHBIX TIPOLIECCOB, UX PE3YyJIbTaTOB, BIAJIETh CIIOCO0AMU
CaMOTIPOBEPKHU, CAMOKOHTPOJISI TIPOIIECCa U PEe3yJIbTaTa PEeIICHUs] MaTeMaTHIeCKOM
3a/1auu;



MPEABUICTH TPYIHOCTH, KOTOPBIC MOTYT BOSHUKHYTH MPU PEIICHUN 3a/1a4H,
BHOCHTH KOPPEKTUBBI B ACSITEILHOCTH HA OCHOBE HOBBIX OOCTOSITENILCTB, TaHHBIX,
HaWJIEHHBIX OIMUOOK, BHISIBJICHHBIX TPYIHOCTEH;

OLIEHWBATh COOTBETCTBUE PE3yNbTaTa IENU U YCIOBHUIM, OOBACHATH IPUINHBI
TOCTH)KCHUS WM HEJJOCTHIKCHHUSI PE3yJIbTaTOB IEATEIHbHOCTH, HAXOIUTH OIIHOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

112.6.2.7. Y obOyuatomierocst 6yayT chopMUpOBaHbl YMEHUSI COBMECTHOM

NS TENbHOCTH:

MOHUMATh U UCIIOIH30BATh MPEUMYIIECTBA KOMAHTHOW U WHANBHIYaIbHOM
paboTHl IpH penIeHu Y4eOHBIX 3a/a4, IPHHUMATH IIeJIb COBMECTHOMN
NeSTENbHOCTH, TUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOM paboThl, paclpeesTh
BUJIbI paboT, JOTOBapUBATHCS, 0OCYKIATh MPOLIECC U PE3YNILTAT PAOOTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBATh B IPYMIOBLIX opMax paboThl (00CykIeHNs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIC), BHITIOIHATH CBOKO YaCTh pabOThI U
KOOPJMHUPOBATH CBOM JICUCTBUS C APYTUMHU WICHAMH KOMAaH/IbI, OIICHUBATh
Ka4eCTBO CBOETO BKJIAJla B OOIIHIA MPOIYKT 1O KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKAMHU B3aUMOJICHCTBUSI.

112.6.3. IlpeaqmeTHbIC pe3ynbTaThl OCBOCHUS (heqepanbHOi pabodeit mporpaMMbl
10 MaTeMaTHKe MPEACTABIEHBI IO roj1aM 00yUeHHS B paMKaX OTJEIBHBIX YIeOHBIX
KyPCOB B COOTBETCTBYIOIIUX pa3jiejax HaCTOSIIEH MporpaMMbl.

112.7. denepanbHas paboyast mporpaMma yueOHOTO Kypca «Anredpa u Havaja
MaTEMaTUYECKOTO aHAIHU3ay.

112.7.1. IlosicHuTENIbHAS 3aIIUCKA.

112.7.1.1. Y4eOHsIif Kypc «Anredpa v Havajia MaTeMaTHIECKOT'O aHAIM3a»
ABIIIETCS] OJTHUM U3 HauOoJiee 3HAUMMBIX B TIPOrPaMME CPETHETO 00IIIeTro
o0pa3zoBaHus, MOCKOJBKY, C OJTHON CTOPOHBI, OH 00ECIICUnBACT
MHCTPYMEHTAJIbHYIO 0a3y JJIsl U3YUYECHHs BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C
JPYTo¥ CTOPOHBI, GOPMHUPYET JOTHIECKOE U aOCTPAKTHOE MBITIUICHUE
o0ydJaromuxcs Ha YpOBHE,



HEO0OXOMMOM JIJIsl OCBOEHUS UH(POPMATUKH, 00111€CTBO3HAHUSI, ICTOPHUH,
CJIOBECHOCTH M JIPYTUX AUCHMIUIMH. B paMkax gaHHOro y4eOHOro Kypca
oOy4aromuecs OBJIaJI€BalOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HAYKH,
KoTopas (popMyJIMpyeT CBOU JOCTUKEHHUS B MaTeMaTHUeCKon (popme.

112.7.1.2. Y4eOnblii Kypc anreOpbl U Hayal MaTEMaTHYECKOr0 aHaIu3a
3aKJ1a/IbIBAE€T OCHOBY JJI YCHEITHOTO OBJIAJEHUS 3aKOHAMH (PU3UKH, XUMUH,
OMOJIOrM, TOHUMAHUSI OCHOBHBIX T€HJICHIIMI pa3BUTHS YKOHOMUKHU U
00111eCTBEHHOH KU3HH, MO3BOJISIET OPUCHTUPOBATHCS B COBPEMEHHBIX LIM(PPOBBIX U
KOMITBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO UCIIOJIH30BATh UX JIJISl JadbHEUIIEro
o0pa3oBaHus U B MOBCEHEBHOM kU3HU. OBNajieHue aOCTPAKTHBIMU U JIOTHYECKU
CTPOTMMH KOHCTPYKLMSIMU aIre0pbl U MaTEMaTUYECKOT0 aHaJIN3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, 00OCHOBBIBATh HICTUHHOCTD, TOKA3bIBAThH
YTBEPKACHUS C IIOMOIIBI0 MHAYKIIUA U PACCYKAATh JEAyKTUBHO, UCTIOIB30BaTh
0000111eHHEe U KOHKPETU3AIIHI0, a0CTparupoBaHue U aHAJIOTHUI0, (POPMUPYET
KpEaTUBHOE M KPUTHUYECKOE MBIIIIICHHUE.

112.7.1.3. B xone u3ydeHus yueOHOTro Kypca «Anredpa v Havasia
MaTEMaTUYECKOT0 aHAIN3a» 00yJaloluecs MoTy4yaloT HOBBIN OIBIT PElIeHUs
NPUKIIAIHBIX 33/1a4, CAMOCTOSTEILHOTO TOCTPOSHUSI MaTEMAaTHYECKUX MOJIeIei
peabHBbIX CUTYAINi, HHTEPIPETAIIUN TTOTYUYCHHBIX PEIICHUHN, 3HAKOMSTCSI C
npUMepaMHi MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B PUPOJIe, HAYKE U UCKYCCTBE, C
BBIIAIOIIMMHUCS MAaTEMAaTHYECKUMU OTKPBITHSIMU U UX aBTOPAMH.

112.7.1.4. Y4eOHblif Kypc 00J1a1aeT BOCIUTATEILHBIM TOTEHITNATIOM, KOTOPBIN
peanuzyeTcs Kak uyepe3 yueOHbIN MaTepuai, CoCOOCTBYIOMMM GOPMUPOBAHUIO
HAyYHOTO MUPOBO33PEHUS, TaK U Yepe3 CeluPuKy yueOHOU NesaTeIbHOCTH,
TpeOyromel MPOJOIKUTEIHFHOW KOHIICHTPALIMY BHUMAHHUS, CAMOCTOSI TEIbHOCTH,
aKKypaTHOCTH U OTBETCTBEHHOCTH 3a MOJIyYCHHBIN PE3YNIbTaT.

112.7.1.5. B ocHOBe MEeTOIMKHN OOyUYEeHUS alreOpe U HadalaM MaTeMaTHUYEeCKOTO
aHaJIM3a JISKUT A TEIbHOCTHBIN MPUHIIAIT O0yUYEHUS.

112.7.1.6. B cTpykType yueOHOTO Kypca « Anredpa v Hadasa



MaTeMaTU4YEeCKOIro aHAJIN3a» BBIJCICHBI CIECIYIONIUE COEPKATEIHHO-
MeToaudeckue JTUHUM: «Hucmna u BeraucieHus», «OyHkuuu u rpaduxmy,
«YpaBHEHUs U HEpABEHCTBaY, «Hauana maTemarnueckoro ananuzay, «MHOXeCTBa
U Jorukay. Bce oCHOBHBIE Co/lepKaTeIbHO-METOIMYECKUE JIMHUU U3yU4aloTCsl Ha
MPOTSHKEHUU JIBYX JIET O0yUEHHS HA YPOBHE CPEeJAHET0 00111ero o0pa3oBaHusl,
€CTECTBEHHO JIOTOIHSS IPYT ApYyra U MOCTENEHHO HACHIIAsCh HOBBIMU TEMaMHU U
paznenamu. J[aHHbIN yuyeOHBINA KypC SBISIETCS UHTErPATUBHBIM, TOCKOJIBKY
o0beIUHSIET B ce0e cofiepKaHue HECKOJIbKUX MaTEMAaTUUECKUX TUCITUIIIINH, TAKUX
Kak anredpa, TPUTOHOMETPUSI, MaTEMAaTUUECKUN aHaIu3, TEOPUS MHOXKECTB,
MareMaTthdeckas Jioruka u apyrue. [lo Mepe Toro kak 00ydaromnimecs: OBIaeBaroT
BCE OoJiee MMPOKUM MaTeMAaTUYECKUM anmnapaToM, Y HUX MOCJIeI0BATEIbHO
dbopMupyeTcst 1 COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMAaTUUECKYI0 MOJIETh
peaabHOM CUTyaluy, MPUMEHSITh 3HAHUS, TTOJTyYE€HHbIE TTPU U3YUYEHUH YI4EOHOTO
Kypca, JJisl peIICHHUS] CaMOCTOSITEIFHO CHOPMYITUPOBAHHON MaTEMAaTUUECKOM
3a/1a4d, a 3aT€M UHTEPIPETUPOBATH CBOU OTBET.

112.7.1.6.1. ConepxaTenbHO-MeTOAMYECKAsI JIMHUS «Hucaa U BEIYUCICHUS
3aBepiiaeT GOpMUPOBAHNE HABBIKOB UCIIOIB30BAHUS IEUCTBUTEIBLHBIX YHCET,
KOTOpOe ObLIO HAYaTO Ha YPOBHE OCHOBHOTO 001Iero oopasoanus. Ha ypoBHe
cpeaHero oo01ero 0opa3zoBaHusi 0co00e BHUMAaHHE yeseTcss (OpMUpPOBAHUIO
HABBIKOB PAIIMOHAIBHBIX BBIYUCICHUM, BKIIOYAIOIINX B C€0s UCIIOIB30BaHUE
pasTUYHBIX (OPM 3alUCH YKCIa, YMEHUE JeaTh MPUKUIKY, BHITOIHSITH
npuOIMKEHHBIE BHIYUCIICHUS, OLIEHUBATh YHCJIOBBIE BEIPAXKEHHUSI, pabOTaTh C
MaTEeMaTHYE€CKMMH KOHCTaHTaMU. MHOXeCTBa HaTypaJIbHBIX, LETbIX,
pPalMOHATBHBIX U IECTBUTEIBHBIX YHCEI TOMOIHIIOTCS MHOKECTBOM
KOMILIEKCHBIX YHCell. B KaX0M U3 3THUX MHOXKECTB PACCMATPHUBAIOTCS
CBOICTBEHHBIE €My clienr(ruecKue 3aa4u 1 Onepaliu: AeJIeHue Haleo,
OTIEpUPOBAHUE OCTATKAMHU Ha MHOXKECTBE IEJIbIX YHUCEeI, 0COObIE CBOMCTBA
PaIMOHANIBHBIX U UPPAIMOHATBHBIX YUCEN, apu(METUYECKUE OTIEPALINH, a TAKKE
U3BJICUCHHE KOPHS HAaTYPAJIbHOM CTENEHU HA MHOYKECTBE KOMILIEKCHBIX YHCEIL.
braromaps nmociieioBaTeIbHOMY PaCIIMPEHUIO KPYra UCIOIb3yEMBbIX YUCET U



3HAKOMCTBY C BO3MOXHOCTSIMHU MX MIPUMEHEHUS JIJIsl PEIICHUS Pa3IUYHBIX 33a/1a4
(dopMupyeTcs peCcTaBIeHUE O €JUHCTBE MaTEMAaTUKK KaK HAyKH U €€ poJiu B
MOCTPOEHUU MOJIENIEN PeaIbHOT0 MUpPa, IIUPOKO UCIOIB3YIOTCS 00001IeHnE U
KOHKpETHU3ALIHSL.

112.7.1.6.2. JIuaus «YpaBHEHUS U HEPABEHCTBA» PEANU3YETCS HA MPOTAKEHUU
BCcEero oOy4eHus Ha YPOBHE CpeIHEero o0IIero oopa3oBaHus, OCKOIbKY B KaXKI0M
paznene [IporpaMMbl IpelyCMOTPEHO pelIeHrne COOTBETCTBYIOIIUX 3a1ay. B
pe3ysbTaTte 00yJaroluecs OBIaAeBaloT Pa3IuYHbIMU METOJAMH PELIECHUS
pallMOHATIBHBIX, UPPALIMOHATIBHBIX, TTOKA3aTEIbHBIX, JJOTapU(PMUUIECKUX U
TPUTOHOMETPUUYECKUX YPAaBHEHUI, HEPABEHCTB M CHCTEM, a TAKXKe 3a/1ad,
coziepKaiux napamerpsl. [lonyyeHHble YMEHHS IUPOKO UCTIONB3YIOTCS MPU
UCCJIEOBAaHNU (PYHKIIUHA ¢ MOMOIIBIO POU3BOHOM, TTPYU PEIICHUH TPUKIaTHBIX
3a/1a4 U 3a71a4 Ha HAXO0XJACHUE HAauOOIbIINX U HAMMEHBIINX 3HAYCHUHN ()YHKIIHH.
JlanHasi cozep:kaTesibHas JTMHUS BKIIIOYAET B ce0s Takke (OopMUpPOBAHHE YMEHUN
BBITMIOJHATH Pacu€Thl O (popmyiam, peoOpa3oBaHus PallMOHAIIbHBIX,
UPPALMOHAIIPHBIX U TPUTOHOMETPUUECKUX BBIPAKECHHUH, a TAK)KE BBIPAKESHUM,
coJiep KallluX CTeneHu u Jiorapudmbl. brarogaps nzydeHuro airedpanyeckoro
MaTepHala MPOUCXOIUT JalbHEeIIee pa3BUTHE AITOPUTMUYECKOTO U
a0CTPAKTHOTO MBIIIJICHUS 00y4JaroIIuXxcs, GOPMUPYIOTCS HABBIKU JISTyKTUBHBIX
paccykaeHul, paboTbl C CHMBOJIBHBIMU (DOpMaMu, MpeicTaBlICHUS
3aKOHOMEPHOCTEH 1 3aBUCMMOCTEH B BUJIE PABEHCTB U HEpABEHCTB. Ajredpa
npennaraet 3QPeKTUBHbIE HHCTPYMEHTHI JJI PEIICHUS TPAKTUUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]1a4, HAIJISIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK
A3bIKa HAYKH.

112.7.1.6.3. ConepkarenbHO-MeToAuYEeCKas TUHUS «DYHKINH U TPpadUKH» TECHO
NEPETUIETAeTCs ¢ APYTUMH JTUHUSAMH Y4EOHOTO Kypca, TOCKOJIBKY B KAKOM-TO
CMBICJIE 3aJ1a€T MOCIEA0BATEILHOCTh U3YyUEHHs MaTepuaia. 3ydeHue cTerneHHoum,
IOKa3aTeIbHOM, JIOTapU(MHUIECKON U TPUTOHOMETPUUECKUX (YHKIIUM, UX CBOMCTB
U TpauKOB, UCTIOJIb30BaHUE (PYHKIIMH I pelIeHUs 3a71a4 U3 JIPYTruX y4eOHBIX
IPEAMETOB U PEANBHOM )KM3HU TECHO CBSI3aHO KAaK C MaTEMAaTUYECKUM aHAIIM30M,



TaK M C pelIeHUEM ypaBHEHUN U HepaBeHCTB. [Ipu aTom OomblIoe BHUMaHuE
yaensieTcs GOpMUPOBAHUIO YMEHUS BBIPAXKATh POPMYTIaMU 3aBUCUMOCTH MEXKITY
Pa3IUYHBIMU BEJIMUUHAMU, UCCIIEAOBATh MOTYyUYCHHbIC (PYHKIIMHU, CTPOUTH UX
rpaduku. MaTtepuan 3Toi coAepKaTeIbHOM JIMHUM HAllEJICH Ha Pa3BUTHUE YMEHUM
Y HaBBIKOB, MTO3BOJISIONINX BRIPAYKATh 3aBUCUMOCTH MEXK/ly BEITUUYMHAMU B
paznuuHol hopMme: aHATUTHYECKOH, Tpaduyeckoi u cnoBecHod. Ero uzyuenue
CrOCOOCTBYET Pa3BUTHIO AJITOPUTMUUECKOTO MBIIIJIEHHUS, CTIOCOOHOCTH K
0000IIEHNIO U KOHKPETHU3AIlUU, UCTIOIb30BAHUIO aHATIOTHH.

112.7.1.6.4. ConepxatenbHas nuHus «Hauama MaTeMaTHYECKOro aHAIN3a»
MO3BOJISIET CYIIECTBEHHO PACIIUPUTH KPYT KaK MaTeMaTHYECKUX, TaK U
MPUKJIATHBIX 337124, TOCTYITHBIX 00yYarOIIUMCSI, TaK KaK Y HUX MOSIBIISIETCS
BO3MOKHOCTb CTPOUTH IpadKH CIOKHBIX (YHKIUHI, OTPEETATh UX HAUOOIbIITNE
Y HaWMEHBIIINE 3HAUYCHUSI, BEIUUCIATH TUIOMAIU GUryp u o0bEMBI TEJ, HAXOIUTh
CKOPOCTH M YCKOPEHUS MpoIieccoB. JlaHHas cojiepKaTeabHas JTUHUS OTKPHIBACT
HOBBIC BO3MOXKHOCTHU IMOCTPOCHUSI MAaTEMAaTUUYECKUX MOJIeNIeH peabHbIX CUTYaIIHH,
MO3BOJISIET HAXOAUTh HAWJTYYIIIee PEIICHUE B IPUKIIAIHBIX, B TOM YUCTIE
COIMATLHO-2KOHOMHUYECKHX, 3a7a4aX. 3HAKOMCTBO C OCHOBAaMHU MaTeMaTHYECKOTO
aHaJu3a CoCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMAILHO-TIOTUYECKOTO U
KpEaTUBHOTO MBIIIUICHUS, (DOPMUPOBAHUIO YMEHUN PACIIO3HABATDH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HaAyKe, TEXHUKE U UCKyccTBe. O0yUaromnmecs: y3HarT O
BBLAAIOLIUXCS PE3YyJIbTaTax, NOJIYYEHHBIX B X0JI€ PA3BUTUS MAaTEMATUKH KaK
HayKH, U 00 UX aBTOpax.

112.7.1.6.5. ConepxxaTenpHO-MeTOANYECKas JIMHUSA «MHOXKECTBA U JIOTUKA»
BKJIIOUAET B €05 AJIEMEHTHI TEOPUU MHOXKECTB M MATEMAaTHUECKOM JIOTUKH.
TeopeTnko-MHOKECTBEHHBIE MPEICTABICHUS IPOHU3BIBAIOT BECh KYPC IIKOJIBHOM
MaTEMaTUKHU U TIpeiaraloT Haubojee yHUBEPCAIbHBIN S3bIK, 00bETUHSIONINMI BCE
pa3zelibl MaTEMAaTUKU U €€ TPUJIOKEHUN, OHU CBSI3bIBAIOT Pa3HbIE
MaTeMaTHYECKUE TUCHUILIMHBI U UX MIPUJIOKEHUS B €IMHOE Lienoe. BaxkHo AaTh
BO3MOKHOCTh 00y4aromeMycsi TIOHUMaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK
COBPEMEHHON MAaTeMaTUKH U UCII0JIb30BaTh €0 JJIsl BEIPAXKEHUSI CBOUX MBICIEH.
JpyrumM BaKxHbIM



MPU3HAKOM MAaTeMaTUKH KaK HaAyKW CJEAyeT MPU3HATh CBOMCTBEHHYIO €l
CTPOroCTh 00OCHOBAHUY U CJIEAOBaHUE ONPEACIEHHBIM IPaBUIaM MTOCTPOCHUS
JTI0Ka3aTeNbCTB. 3HAKOMCTBO C 3JIEMEHTaMU MaTeMaTUYECKON JIOTUKHU
CrOCOOCTBYET PAa3BUTHIO JTJOTUYECKOTO MBIIICHHS 00YyYaIOIUXCs, TO3BOJISIET UM
CTPOUTH CBOM PACCYKJICHUSI HA OCHOBE JIOTUYECKHUX MPaBWI, POPMHUPYET HABBIKU
KPUTUYECKOTO MBIIIICHUS.

112.7.1.7. B yueGHOM Kypce «Anredpa v Hayajga MaTeMaTHUYECKOTO aHAIN3a
MPUCYTCTBYIOT OCHOBBI MAaTEMaTUYECKOT'0 MOJICIMPOBAHMSI, KOTOPbHIE MPU3BAHBI
croco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IMOCTPOCHUSI MOJIEIEH peabHBIX
CUTYyaIuH, UCCIEOBAHUS TUX MOJIEJICH C TTOMOIIIBIO arnmapara anreopsl U
MaTeMaTHYE€CKOTO aHalli3a, MHTEPIPETAIlMU MMOTYUYCHHBIX PEe3yIbTaTOB. Takue
3a/1aHUs BIUIETCHBI B KAXKABIM U3 Pa3iesIOB MPOTPAMMBbI, IOCKOJIbKY BECh MaTepuall
y4eOHOI'0 Kypca IMIUPOKO UCTIONB3YETCs JJIsl PEIICHHS TPUKIAIHbIX 3aaa4. [Ipu
pEIIeHNU peabHbIX MPAKTUYECKUX 3a7]a4 00yJarouecsl pa3BUBaIOT
HAOII01aTEeILHOCTh, YMEHNE HaXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIB30BaTh aHAJIOTHIO, 0000IIaTh 1 KOHKPETHU3UPOBATh MPOOIIEMY.
JlessTenbHOCTD 10 (HOPMUPOBAHUIO HABBIKOB PEIICHUS MTPUKIIATHBIX 33724
OpraHU3yeTCs B MPOIIECCe U3YyUEHUs BCEX TEM y4eOHOro Kypca «Anredpa u Havaia
MaTEeMaTHYECKOTO aHAIN3a.

112.7.1.8. O61iee 4rciio 4acoB, PEKOMEHIOBAaHHBIX ISl M3YUYEHHUs YI4eOHOTO Kypca
«Anrebpa 1 Hayaa MaTeMaTHYECKOTO aHanu3ay — 272 yaca: B 10 kimacce — 136
yacoB (4 yaca B Hezeno), B 11 kitacce — 136 yacoB (4 yaca B HEJEIO).

112.7.2. Conepxanue o0yuenus B 10 kmacce.

112.7.2.1. Yncna u BBIYUCIEHUS.

Pannonansabie yncna. OOBIKHOBEHHBIE U IECSITUUHBIE IPOOU, IPOLICHTHI,
OeckoHeuHbIe Tiepuoandeckue apobu. [Ipumenenue npobdeit 1 MpoLeHTOB s
peIICHUs TTPUKIIAIHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIICH 3HAHUW U PEAJIbHOM KU3HH.
JlelicTBuTeNbHBIE Ynca. PanmoHanbHble M MppalMOHAIIBHBIE YUCIIA.
Apudmernyeckre onepamnu ¢ 1eUCTBUTEIbHBIMU YucIaMu. Moayib
NEeHCTBUTEIIFHOTO YKCIIa M €r0 cBoWcTBa. [IpubmmkEéHHbIC BRIYUCIICHUS, TIPABUIA



OKpPYTJIEHUs, IPUKUAKA U OLICHKA PE3YJIbTAaTa BHIYUCICHUN.

Crenensb ¢ nenbsiM nokasareneM. bunom Herotona. Mcnonb3oBanue noaxoasiei
(opMBI 3anUcH JeHCTBUTENBHBIX YHCEI ISl PEIEHUs MPAKTUYECKUX 3a/1a4 U
IIPEACTABIICHNUS TaHHBIX.

ApudmeTrnyeckuil KOpeHb HATypajJbHOM CTENEHU U €ro CBOMCTBA.

CreneHb ¢ pallMOHAIBbHBIM MTOKA3aTENEM U €€ CBOMCTBA, CTENEHD C

e CTBUTEIIBLHBIM IMTOKAa3aTEJIEM.

Jlorapudm uucna. CBoiicTBa sorapudma. [lecatuunbie U HaTypaIbHbIC
Jorapupmsl.

CuHyc, KOCUHYC, TAHT€HC, KOTAHT'€HC YHCIIOBOIO apryMEHTa. APKCUHYC,
ApPKKOCHHYC M ApKTaHI'€HC YMCJIOBOTO apryMEHTA.

112.7.2.2. YpaBHEHHUS 1 HEPABEHCTBA.

ToxzaecTBa U TOXKIECTBEHHbIE MPeoOpa3oBaHusl. Y paBHEHHE, KOPEHb YPaBHEHUS.
PaBHOCHIIBHBIE YpaBHEHUS U YpaBHEHUA-CIeACTBUs. HepaBeHCTBO, penieHue
HEPaBEHCTBA.

OcHOBHBIE METOBI PEIICHHUS LIEJIBIX U JPOOHO-PALIMOHATBHBIX YPABHEHUH U
HEpaBEeHCTB. MHOTOUIEHBI OT OAHOU MepeMEHHOM. JleneHne MHOrouieHa Ha
MHOT'OWIEH ¢ ocTaTKkoM. Teopema be3y. MHOrouieHsl ¢ neiasmu
kodpdunmrentamu. Teopema Buera.

[IpeoGpa3zoBaHus YUCIOBBIX BBIPAXKEHUHN, COJEPIKAIINUX CTETIEHH U KOPHHU.
HppanumonansHbie ypaBHeHUsA. OCHOBHBIE METO/bI PELIEHUS HPPALMOHATBHBIX
ypaBHEHUM.

ITokazarenbHble ypaBHEHUS. OCHOBHBIE METObI PELIEHUS OKA3aTEIbHBIX
ypaBHEHUM.

[IpeoGpazoBaHue BHIPAXKEHUM, COACPKALIUX JTOTapU(MBI.

Jlorapudgmuyeckue ypaBHeHHs. OCHOBHBIE METObI PEIICHHS JIOTapU(PMIUUIECKIX
yYpaBHEHUH.

OcHoBHBIE TpuroHoMeTpHuueckue Gpopmyibl. [IpeodpazoBanue
TPUTOHOMETPUYECKUX BBIpAKECHUHN. PellieHne TpUroHOMETpUYECKUX YPaBHEHUM.
Pemenue cucrem MMHENHBIX YpaBHEHU. MaTtpuia CUCTEMBI JIMHEUHBIX



ypaBHeHUU. OnpeaenuTeb MaTPULbI 2X2, €ro FeOMETPUUECKUI CMBICT U
CBOMCTBA, BBIYHACIICHUE €TO 3HAYCHUS, IPUMEHEHUE ONPENEIUTENS IS PEILICHUS
CUCTEMBI JIMHEHUHBIX YpaBHEHUMN. PelieHre npukiiaaaeiX 3a1a4 ¢ IOMOLLBIO
CHUCTEMBI JIMHEHUHBIX YpaBHEHUMN. VcciaenoBaHne NoCTpOCHHONM MOJIEIIH C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeEMaTUUECKUX MOJIEIIEN PEAIBHOM CUTYAILIMU C TTIOMOILBIO
YPAaBHEHUH U HEPABEHCTB. [IpuMeHeHre ypaBHEHNI U HEPABEHCTB K PELLICHUIO
MaTeMaTUYeCKUX 3aa4 U 3a/1a4 U3 pa3IMYHbIX 00JacTel HAyKH U peatbHOU
KU3HU.

112.7.2.3. ®ynkiuu u rpaduku.

OyHKIMS, coco0bl 3a1aHus GyHKIMU. B3auMHO 00paTHble GyHKIUU.
Komnozunus pynkmuit. I'paduk pyHKImu. SnemeHTapHbie Tpeodpa3zoBaHus
rpadukoB ¢ yHKIHA.

O6nacTp onpeiesIeHUs] U MHOKECTBO 3HaueHud GpyHkuuu. Hynu yHkiuu.
[TpomesxyTku 3HaKonocTossHCTBa. UETHBIe 1 Heu€THBIE QyHKIMH. [lepuonnueckue
¢ynkiuu. [IpoMekyTKn MOHOTOHHOCTH (PYHKIIUU. MaKCUMyMbl U MUHUMYMBbI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUCHHsI (PYHKIIUU Ha TIPOMEKYTKE.
JluneiiHnas, KBajpaTuyHas U IpOOHO-IMHEWHAsS PYHKIIMU. DIIeMEHTapHOE
UCCJIeIOBAaHUE U MTOCTPOEHUE X IPAPUKOB.

CrerneHHas QyHKIUS C HATYypalbHBIM U LIETBIM MOKa3aTesneM. E€ cBoiicTBa u
rpaduk. CBolicTBa M rpadk KOpHS N-0i CTENeHU KaK (yHKIIUU 0OpaTHOU
CTEIEHU C HaTYpaJIbHbBIM MTOKA3aTEJIEM.

[loka3arenbHas u norapudmMuyeckast GyHKIIUU, UX CBONCTBA U IPAPUKH.
Hcnonb3oBanue rpaduxoB GyHKUIUN TS pelIEHUs] YPaBHEHUI.
Tpuronomerpudeckas OKpy>KHOCTb, OTIpEJIeJICHUE TPUTOHOMETPUIECKUX (PYHKITUH
YUCJIOBOTO apryMEHTA.

@OyHKIIMOHAJIbHBIE 3aBUCUMOCTH B pEabHBIX Mpolieccax u sBieHusx. [ papuku
pEATBHBIX 3aBUCUMOCTEM.

112.7.2.4. Hauana MaTeMaTHYECKOTO aHAJIH3a.

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aaHUs IIOCIE0BATEILHOCTEN. MeTon
MaTeMaTH4eCKOM MHAYKIMU. MOHOTOHHBIE U OTPAHUYECHHBIE
IIOCJIEA0OBATEILHOCTH.



HcToprs BO3SHUKHOBEHHS MATEMATUYECKOI0 aHAJIM3a KaK aHalu3a 0€CKOHEYHO
MaJIBIX.

Apudmernyeckas u reoMeTpuyecKkas rnporpeccuu. beckoneuno yobiBaromas
reoMmeTpuueckas nporpeccus. Cymma 0€CKOHEUHO yObIBaIOILIEH F€OMETPUUECKOM
[IPOIPECCUU. JIMHENHBIN U SKCIIOHEHIUAIBHBIN pocT. Yucno e. Popmyiia CI0KHBIX
MPOLIEHTOB. MCIIonp30BaHNE MPOTrPECCUHN IS PELIEHUS PEAJIBHBIX 3a/1a4
MIPUKJIATHOTO XapaKTepa.

HenpepoiBHble ¢pyHKIMU U UX cBoiicTBa. Touku pa3pbiBa. ACUMIOTOTHI rpad)uKOB
¢ynkuuit. CBolicTBa PYHKIIMI HENPEPBIBHBIX HA OTpe3Kke. MeTo1 MHTEpBaJIOB 1S
pereHus HepaBeHCTB. [I[pruMeHeHne CBOMCTB HEMPEPHIBHBIX (PYHKIIUM N5t
peuieHus 3aaad.

[lepBas 1 BTOpast npon3BoHbIe PyHKIMU. OnpeneneHue, reoOMeTpUIecKuil 1
(du3nUecKuii CMbICT MPOU3BOIHOMN. YpaBHEHHE KacaTeNbHOU K rpaduKy QyHKIHU.
[IpousBoaHbie aeMeHTapHbIX QyHKIUH. [Ipon3BoaHas cyMMbl, MPOU3BEICHNUS,
YaCTHOTO Y KOMIIO3UIIUU (PYHKITHM.

112.7.2.5. MHOXecTBa U JTOTUKA.

MHOX€eCTBO, Onepaluy HaJl MHOKECTBAMU U UX CBOMCTBA. J{narpaMmsl Ditnepa—
Benna. [IpuMeHeHNE TEOPETUKO-MHOKECTBEHHOTO aIllapaTta Jjisl OUCaAHUS
peaNbHBIX MPOIECCOB U SIBJICHUH, PU PEIICHUH 3a7a4 U3 IPYTUX YUECOHBIX
IPEAMETOB.

Omnpenenenue, TeopeMa, CBONCTBO MaTeMaTHUYECKOTO 00BEKTA, CIIEICTBHE,
JI0Ka3aTeNbCTBO, PABHOCUIIbHBIE YPABHEHUS.

112.7.3. Conepxxanue oOyuenus B 11 kmacce.

112.7.3.1. Yncna u BBIYUCIEHUSI.

HatypanbHbie u nienble yncna. [IpumeHenne npu3HakoB AEIUMOCTH LENbIX YUCEN,
HanOopImmi oonui nenutens (nanee — HOJl) u HammeHbIee o61ee KpaTHoe
(manee -HOK), ocTtaTkoB o MoayJto, anropurMa EBkiauaa njs peiieHus 3ajaad B
LEJIbIX YUCTAX.

Kommnekchpie uncna. Anredpandeckas 1 TpUroHOMeTprudeckas (popmel 3anucu
KOMIUIEKCHOTO 4Hciia. AprupMETHYECKre ONIEPAIK ¢ KOMIUIEKCHBIMU



yuciamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPIUHATHOMN MIOCKOCTH.
®opmyna Myapa. KopHu n-oii creneHn U3 KOMIUIEKCHOTO uncna. [I[pumenenne
KOMILJIEKCHBIX YHCEN JJIs pelIeHHs] (PU3HMUECKUX U TEOMETPUUECKUX 3aau.
112.7.3.2. YpaBHEHHs 1 HEPABEHCTBA.

Cucrtema 1 COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB. PaBHOCWIIBHBIE CUCTEMBI
CUCTEMBI-CJIEACTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUHN C TOMOLIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTHU. PellieHne TpuroHoMeTpuyeCcKuX HEPaBEHCTB.
OcCHOBHBIE METO/BI PEIICHHS] TOKA3aTEIbHbIX U JOrapu(PMUUECKUX HEPABEHCTB.
OCHOBHBIE METO/IbI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHHS] CUCTEM M COBOKYITHOCTEN pallMOHAIbHBIX,
UppaLMOHAIBHBIX, OKA3aTEIBHBIX U JIOTApU(PMUUECKUX YPaBHEHUH.

VYpaBHEHMs, HEPAaBEHCTBA U CUCTEMBI C TAPAMETPAMM.

IIpuMeHeHnE ypaBHEHU, CHCTEM U HEPABEHCTB K PELIEHUIO MAaTEMAaTHUECKUX
3a/lay ¥ 3374 U3 pa3INyHbIX 00JIacTel HAYKU U PealbHOM KU3HU, MHTEPIIPETAIUS
NOJIYYEHHBIX PE3YyJIbTATOB.

112.7.3.3. ®ynkiuu u rpaduku.

I'padux xommnozunuu pyukuuii. ['eomerpuueckne o6pas3bl ypaBHEHUN U
HEPaBEHCTB HAa KOOPAMHATHOMN MJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.

['padrueckue MeTOBI pellieHUs] ypaBHEHHU 1 HepaBeHCTB. [ paduueckue MeTO b
pelIeHus 3a7ay ¢ mapameTpaMu.

Hcnonb3oBanue rpadukoB GyHKIUN 11 KCCIIEIOBAaHUS TIPOLIECCOB U
3aBUCUMOCTEM, KOTOPbIE BOZHUKAIOT MPH PEIICHUH 3a/1a4d U3 IPYTUX Y4eOHbIX
IIPEAMETOB U PEAJIbHOW KU3HMU.

112.7.3.4. Hayana maTeMaTU4€CKOr0 aHaIu3a.

[TpumeHeHne TPOU3BOTHON K MCCIICTOBAHUIO (PYHKIIUM HA MOHOTOHHOCTD U
sKcTpeMyMbl. Haxoxaenne HaubobIIero 1 HAMMEHbIIIETO 3HAYCHHM
HENPEPHIBHON (PYHKIIUU HA OTPE3KE.



IIpuMeHeHne NpOU3BOIHOM ISl HAXOKICHHS HAMTY4IIEro peleHus B
MIPUKJIAIHBIX 3aJ1a4ax, I ONPENEIEHU CKOPOCTH U YCKOPEHUS ITpoLecca,
3a1aHHOTO (hOPMYJION MU TPAPUKOM.

ITepBo0Opa3Has, OCHOBHOE CBOMCTBO NepBO0Opa3HbiX. [lepBooOpasHbie
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXAeHUs IEpBOOOPa3HBIX.

NHuterpain. I'eoMeTpudeckuil CMbICI HHTETpasa. BeryucieHue onpeaeineéHHoro
uHTerpana no gpopmyne Hetotona—Jleionuna.

[IpumeneHue uHTErpaia s HaX0KACHUS TJI0MIAIeH IIOCKUX PUryp u 00bEMoB
r€OMETPUYECKUX TEN.

[Tpumeps! pemiennii qudpepeHnnanbHbIX ypaBHeHU. Maremaruueckoe
MOJIETMPOBAHKE PEATbHBIX MPOLIECCOB C MOMOIIBIO U PepeHIIHATBHBIX
YPaBHECHUM.

112.7.4. [Inanupyemble IpeAMETHBIE PE3YJIbTaThl OCBOCHHUS (heliepaabHON
paboueit mporpaMMbl yueOHOT0 Kypca «Anredpa 1 Hauajga MaTeMaTHYeCKOTO
aHanM3a» Ha yriayoJ€HHOM ypOBHE Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHusl.
112.7.4.1. K o1ty o6yuenus B 10 kinacce 00y4Jaromuics MOJYyUHT CICTYIONINE
IpEIMETHBIE Pe3yIbTAThI 110 OTJIETBHBIM TeMaM (eepaibHON padoueit
IporpaMMbl yueOHOTO Kypca «Airedpa 1 Hauajga MaTeMaTHYECKOTO aHAIIA3a:
112.7.4.1.1. Yucna v BIYUCICHUSA:

CBOOOJTHO OMEPUPOBATH MOHATUSMHU: PAlMOHATBHOE YUCIIO, OECKOHEUHAs
nepuoauveckas 1poob, IPOILEHTHI, UPPALMOHATEHOE YHCI0, MHOXKECTBA
palOHATBHBIX U IEMCTBUTEIbHBIX YHCEN, MOIYJIb IEHUCTBUTEIBHOIO YNCIA;
OPUMEHSTH APOOH U MPOIEHTHI JJI pEIISHUS] TPUKIAIHBIX 33724 U3 Pa3InyHbIX
OTpaciiel 3HaHUM U pEeaJIbHOU KU3HU;

OPUMEHSTH TPUOTMHKEHHBIE BHIYUCIICHUS, IPABUIIA OKPYTJICHUS, TPUKUIKY U
OLICHKY PE3yJbTaTa BHIYMCIICHUI;

CBOOOJTHO OMIEPUPOBATH MOHSATUEM: CTENIEHD C IEJIBIM MMOKa3aTelIeM, UCIIOIb30BATh
MNOXOAITYI0 (DOPMY 3aMKMCH IEUCTBUTEIbHBIX YUCEN JIJISl PEIICHUS MPAKTUYECKUX
3a/1a4 U MPECTABICHUS JaHHBIX;

CBOOOTHO OMIEPUPOBATH MOHATHEM: ApU(DMETUUECKUI KOPEHb HATYpabHON



CTETEeHH;
CBOOOJTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PALIMOHAJIBLHBIM IMOKAa3aTEJIeM;
CBOOOJTHO ONEPUPOBATH MOHATUSAMU: JIOrapu(dM yucia, 1eCITUYHbIE U
HaTypajbHbIE JTOrapu(MBbI;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUHYC, KOCUHYC, TAHTE€HC, KOTAaHT€HC
YUCJIOBOTO apryMEHTA;

ONEPHUPOBATH MOHATUSMU: APKCUHYC, APKKOCUHYC U aPKTAHT€HC YHUCIOBOIO
apryMeHTa.

112.7.4.1.2. YpaBHEeHUsI 1 HEPABEHCTBA:

CBOOOIHO ONEPUPOBATH MOHSATUSMHU: TOXKAECTBO, ypaBHEHHUE, HEPABEHCTBO,
PaBHOCWIbHBIEC YPaBHEHUS U YPABHEHUSI-CIIE/ICTBUS, PABHOCHIIbHbIE HEPABEHCTBA;
OPUMEHSTH PA3IMYHbIEe METO/IbI PELICHUS PALIMOHATIBHBIX U APOOHO-
pPalMOHANIbHBIX YPaBHEHUH, IPUMEHITh METOJl MHTEPBAJIOB JIsl pEILICHUS
HEPABEHCTB;

CBOOOJTHO OMIEPUPOBATH MOHATUSMU: MHOTOUJIEH OT OJIHON MEPEMEHHOM,
MHOTOWIEH C IEeIbIMUA KO PUIIMEHTaMu, KOPHU MHOTO4YJIeHA, PUMEHSATh
JI€JI€EHUE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera
JUISl PELICHUS 3a/1a4;

CBOOOJTHO OMEPUPOBATH MOHATUSIMU: CUCTEMA JTIMHEHHBIX YPABHEHH, MaTpuIIa,
ONpENENNUTENb MATPULIBI 2 X 2 U €r0 F€OMETPUUECKHUI CMBICII, HCII0JIb30BATh
CBOMCTBa OINpeaenuTens 2 X 2 1Jisi BBIYUCICHHS €ro 3HaYEHUs1, IPUMEHSTh
ONpEENUTENN ISl PEIICHUS] CUCTEMbI IMHEWHBIX YPaBHEHUN, MOJAEIUPOBATh
peanbHbIE CUTYAIMU C IOMOIIBIO CUCTEMBI JINHEMHBIX YPaBHEHHI, UCCIIEI0BATh
OCTPOEHHBIE MOJIETHU C MTOMOIIBIO MATPHUIL U ONIPEIETUTENEH, UHTEPIIPETUPOBATH
NOJIYYEHHBIN PE3ybTaT;

UCITOJIH30BaTh CBOMCTBA ICUCTBUN ¢ KOPHIMU JJIsl Tpe0oOpa30oBaHUs BBIPAKESHUIM;
BBITIOJHSATH TPEOOPa30BaHUS YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINUX CTETICHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCITOJIH30BaTh CBOMCTBA JIOTapU(MOB JIJIs MPEOOpa30BaAHUS



J0orapu(pMUYECKUX BBIPAKEHUH;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: UPPALTUOHATIBHBIE, TOKa3aTEIbHBIE U
Jorapu(pMUYECKUE YPaBHEHUS, HAXOAUTh UX PEIICHHS C TOMOIIBIO PABHOCHIIBHBIX
NEePEX0/10B MM OCYLIECTBIISAS IPOBEPKY KOPHEH;

MPUMEHSATH OCHOBHBIE TPUTOHOMETpUUYECKHE (POPMYIIBI AJI MPeoOpa30BaAHUS
TPUTOHOMETPUUYECKUX BBIPAKECHUN;

CBOOOJTHO ONEPUPOBATH MOHATUEM: TPUTOHOMETPUUECKOE YpaBHEHHUE, TPUMEHATh
HeoOxo1uMbIe (POPMYJIBI ISl PEILIEHUs OCHOBHBIX THUIIOB TPUTOHOMETPUUECKUX
YPaBHEHUM;

MOJIENTUPOBATH peajbHbIe CUTYAIlMU Ha SI3bIKE aJIre€Opbl, COCTABISATH BhIPAKEHUS,
ypaBHEHMsI, HEPABEHCTBA MO YCJIOBUIO 33J]a4M, UCCIEA0BATh MOCTPOCHHBIE MOJIETTH
C UCIOJIb30BAHKUEM armapara ajareOphi.

112.7.4.1.3. ®ynkuuu u rpa@uku:

CBOOOJTHO ONEPUPOBATH MOHATUAMU: (PYHKIIUS, CIOCOOBI 3a1aHUs PYHKIIHMH,
B3aMMHO 0OpaTHbIe PYHKIMU, KOMIIO3UIIUA QPYHKIIUHI, rpaduK QYyHKIIUH,
BBITIOJHSATH AJIEMEHTApPHBIE MPeoOpa3oBaHus rpa@uKoB GYyHKIINIA;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: 00JIACTH ONPE/IETICHUSI U MHOXKECTBO
3HauYeHUN QYHKIHUH, HYJIH QYHKIUU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OMEPUPOBATH MOHATUSAMU: YETHBIE U HEUETHBIE (PYHKIUH,
nepuoaudeckue GyHKIHNH, TPOMEKYTKH MOHOTOHHOCTH ()YHKIIUU, MAKCUMYMBbI U
MUHUMYMBbI QYHKIINH, HAaHOOJIbIIIEE U HAUMEHbIIIee 3HaueHue PYHKIMU Ha
IPOMEXYTKE;

CcBOOO/IHO ONEPUPOBATh MOHATUAMU: CTENIEHHAs! (YHKIUS C HATypaJbHBIM U
LIEJIBIM TTOKa3aTesieM, rpaguK CTENeHHON (PyHKIUN C HATYPaJbHBIM U LEJIBIM
nokasaTesieM, rpauK KOpHs n-oi CTENEeHU Kak (GyHKIIMH OOpaTHON CTENEHHU C
HaTypaJIbHbIM [10Ka3aTeleM;

ONEepUPOBaTh MOHATUSAMU: JINHEWHAsA, KBaJpaTUYHasi U pOOHO-TMHEHHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITOCTPOCHUE UX IPa(UKOB;
CBOOO/IHO ONEPUPOBATh MOHATHAMMU: IOKa3aTeNIbHAs U JIoTapupMUIecKast
GbyHKIMM, X CBOMCTBA U IpadKH, UCIIOJIH30BaTh UX IpadUKu JJIsI PEIICHHS



YpPaBHEHUN;

CBOOOTHO OTIEPUPOBATH MOHATUSIMH: TPUTOHOMETPHUYECKAsT OKPY)KHOCTD,
OTIpEJICIICHIE TPUTOHOMETPHUSCKUX (DYHKITUI YUCITIOBOTO apTryMEHTA,
MCII0JIb30BaTh TpaUKu GYHKIUNA JUIsl UCCIIEOBAHUS MTPOLIECCOB U 3aBUCUMOCTEM
MIPY PEIICHUY 3a1a4 U3 APYTUX YUSOHBIX MIPEAMETOB U PEATbHON KU3HH,
BBIpAKATh (DOPMYyJIaMU 3aBUCUMOCTH MEXKTy BEITMUMHAMH,

112.7.4.1.4. Hayana MaTteMaTH4ECKOI0 aHAJIN3A!

CBOOOTHO OTIEPUPOBATH MOHATUAMHU: apu(hMETHUECKAs U TeOMETpHICCKas
nporpeccusi, 0eCKOHEUHO yObIBatoOIIasi FeOMeTpruuecKasi Iporpeccus, TMHEHHbIN 1
AKCIIOHEHITUATBHBIA POCT, (POopMyJia CIOKHBIX MTPOIIEHTOB, UMETh MTPECTABICHHUE O
KOHCTAaHTE;

UCIIOJIb30BaTh MPOTPECCUU ISl pEUIEHUS PealIbHbIX 3a/1a4 MPUKIaJHOrO
XapakTepa;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: MMOCIIEA0BATETLHOCTD, CIIOCOOBI 3a1aHUS
MOCIIeIOBATEIbHOCTEH, MOHOTOHHBIE U OTPAHUYCHHBIE MTOCIIEI0BATEIbHOCTH,
NOHUMATh OCHOBBI 3aPO>KJCHUSI MATEMAaTUYECKOTO aHAIN3a KaK aHaIn3a
OCCKOHEYHO MaJIbIX;

CBOOOTHO OTIEPUPOBATH IMOHATUSAMHU: HETIPEPBIBHBIC (DYHKIIMH, TOYKH Pa3pbiBa
rpaduka GyHKIHUHA, ACUMIITOTHI rpaduka QyHKINH;

CBOOOTHO OTIEPUPOBATH MOHATHEM: (DYHKITUS, HENTPEPBIBHAS HA OTPE3KE,
NPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIIUH IJIs1 pelIeHus 3a1a4;

CBOOOJTHO OMIEPUPOBATH MOHSATUSIMU: TIEPBAsi U BTOpasi MPOU3BOIHbBIE () YHKIIUH,
KacaTesibHas K rpaduky G yHKIIHNY;

BBIUUCIISITH TPOU3BOIHBIE CYMMBI, IPOU3BEICHHUS, YACTHOT'O U KOMITO3HUIIMH JIBYX
(GyHKIIUH, 3HaTh MPOU3BOAHBIC ATIEMEHTAPHBIX (DYHKIUH;

UCITOJIH30BaTh TEOMETPUUECKUN U (PU3NUECKUN CMBICT TIPOU3BOIHOM IS PEIICHUS
3a/ady.

112.7.4.1.5. MHOecTBa M JIOTUKA:

CBOOOTHO OMIEPUPOBATH MOHSATUSMU: MHOXKECTBO, ONEPAIlMU HaJ MHOXKECTBAMU,



HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN almapar sl ONMCaHUs PEaJbHbIX
MIPOLIECCOB U SIBJIEHUH, IPHU PELICHUH 337a4 U3 APYTUX yYeOHBIX IPEIMETOB;
CBOOOJIHO ONEPUPOBATH MOHATUSAMU: ONPEIeNIEHUE, TEOpEMA, ypaBHEHUE-
CJIE/ICTBHE, CBOMCTBO MAaTEMAaTUYECKOT0 00BEKTA, TOKA3aTEIbCTBO, PABHOCUIIbHBIE
YpaBHEHUS U HEPABEHCTBA.

112.7.4.2. K konity o6yuenus B 11 kinacce 00y4aromuiics MOJIyduT CIASAYIOIINE
MpEeIMETHBIE PE3YJbTAThI 10 OT/IETBHBIM TeMaM (eaepanbHON paboueit
porpaMmsbl yueOHOro Kypca «Anredpa u Hayajla MaTeMaTUYECKOTO aHAIU3ay:
112.7.4.2.1. Yucna v BBIYUCICHUSA:

CBOOOJTHO ONEPUPOBATH MOHATUSMHU: HATYPAIbHOE U 1[EJI0€ YHCII0, MHOKECTBA
HATypPAJIbHBIX U LEJIbIX YUCET, UCIIOJIB30BATh MPU3HAKU JETUMOCTH LEIBIX YUCEN,
HOJ/I n HOK nHaTypasibHBIX UKcen AJisl pEUIeHUs 3a1a4, TPUMEHSTh allTOPUTM
EBxnupna;

CBOOOJTHO ONEPUPOBATH MOHATUEM OCTATKA MO MOJYJIO, 3alIUChIBATh HATYpalbHbIC
Yyucia B Pa3IUYHbIX MO3UIMOHHBIX CUCTEMAX CUHCIICHHUS;

CBOOOJTHO OMIEPUPOBATH MOHATUSMU: KOMIUIEKCHOE YHCIIO0 U MHOXKECTBO
KOMIUIEKCHBIX YUCE, MPECTaBISATh KOMIUIEKCHBIE YKCiia B alredpandeckoi u
TPUTOHOMETPUUYECKOU (hopMe, BBITIOJHATEH apruMETHUESCKUE OTIepallul C HUMU U
N300paXkaTh HA KOOPJUHATHOM MIOCKOCTH.

112.7.4.2.2. YpaBHEHUsI U HEPABEHCTBA:

CBOOOJTHO OMEPUPOBATH MOHSATUSIMU: UPPAITUOHATIbHBIE, TTOKa3aTEIbHBIE U
norapuMUYECKUe HEPAaBEHCTBA, HAXOIUTh UX PEIICHHUS C TOMOIIBIO
PAaBHOCUJIBHBIX TIEPEXOJIOB;

OCYIIECTBIISITH OTOOpP KOPHEHN MpU PEIIEHUH TPUTOHOMETPUYECKOTO YPAaBHEHNS,
CBOOOJTHO OMEPUPOBATH MOHSATUEM TPUTOHOMETPUUYECKOE HEPABEHCTRO,
IPUMEHSTh HEO0X0IUMBbIE (POPMYITBI ISl pEIICHUSI OCHOBHBIX TUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO OTIEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUI U



HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUSI, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PAILIMOHAIIBHBIX, HPPALIMOHATBHBIX, TOKA3aTENbHBIX U
norapuMUYECKUX YpaBHEHUI U HEPABEHCTB;

pelaTh paluoHalbHbIe, UppallMOHANIbHBIC, I0KA3aTelIbHbIC, TOTapUPMUUYECKUE U
TPUTOHOMETPUUECKHUE YPABHEHUSI U HEPABEHCTBA, COJICPKAIINE MOYJIN U
MapameTphl;

MIPUMEHSITh TpapUuUeCKre METOIbI JIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TaKXe 3a7a4 C apaMeTpaMu;

MOJIETUPOBAThH PeAIbHBIC CUTYAIIMH Ha SI3bIKE aIreOphl, COCTABISATH BHIPAXKEHUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI IO YCIIOBUIO 3a]1a4l, UCCIEA0BAThH
MOCTPOEHHBIC MOJICTU C UCIIOJIB30BAHUEM alllapara ajreOpbl, UHTEPIPETUPOBATH
MOJIyYE€HHBIN pe3yJibTarT.

112.7.4.2.3. ®yukiuu u rpaguku:

CTPOUTH TpadUKX KOMIO3UIIUK (PYHKIIMHI C TOMOIIBIO AJIEMEHTAPHOTO
UCCJICJIOBAHUS U CBOMCTB KOMITIO3UIIUU JIBYX ()YHKITUH;

CTPOUTH TeOMETprUUecKre 00pa3bl ypaBHCHUN U HEPABEHCTB HA KOOPAMHATHOMN
IJIOCKOCTH,;

CBOOOJIHO ONIEPUPOBATH MOHATUAMU: TPAPUKH TPUTOHOMETPUICCKUX (PYHKITNIA;
NPUMEHATH QYHKIMH JIJISI MOJICIUPOBAHUS M UCCIIEA0BAHUS PEATBHBIX TTPOIIECCOB.
112.7.4.2.4. Hagajma MaTeMaTH4YeCKOI'0 aHAJIN3a:

UCITOJIH30BaTh MPOU3BOIHYIO JIJIs1 CCleIoBaHUs (YHKIIMM HA MOHOTOHHOCTbD H
AKCTPEMYMBI;

HAXOJIUTh HAMOOJIbIIIee U HAMMEHbIIee 3HaUeHUsT (PYHKIIMN HEeTPEePhIBHON Ha
OTpE3KE;

MCIIOJIb30BaTh TPOU3BOAHYIO ISl HAXO0XKJACHUS HAWTYUIIEro PEIICHUS B
MPUKJIAJHBIX, B TOM YUCJIE COLUMATBHO-DKOHOMUYECKHUX, 3aa4ax, JJis
oTpeieNIeHUs] CKOPOCTH M YCKOPEHHS IpoIiecca, 3aIaHHOT0 (hOpMYJION WITH
rpaduKoMm;

CBOOOJIHO ONIEPUPOBATH MOHATHUSIMU: TIEPBOOOPA3HAsI, ONpeIeaAEHHBIN



MHTErpaJl, HAaXOAUTh MEPBOOOPA3HBIE AIEMEHTAPHBIX (YHKIINI U BEIYUCIISAThH
uHTerpai no popmyne Hetotona—Jleitonuna;

HaXOJIUTh TUIOMIAHU TIIOCKUX (UTYP U OOBEMBI TEJI C TOMOIIBIO HHTErPaJIa;

HMMETH MPEJCTABICHUE O MATEMAaTUYECKOM MOJICIMPOBAHUY HA IPUMEPE
cocTaBlieHUs TudPepeHIIMaTbHBIX YPaBHEHU;

pemaTh MPUKIIAIHbIE 3a1a41, B TOM YHCJIE COUMAIbHO-D)KOHOMHUYECKOTO U
($u3nUecKoro xapakrepa, CpeACTBAMU MaTEMAaTUYECKOT0 aHAIH3a.

112.8. ®enepanpHas padboyas mporpamma yuyeoHoro kypca «I'eomeTpusi».

112.8.1. [losicHuTeNBHAS 3aIIUCKA.

112.8.1.1. 'eomeTtpus siBAsIeTCS OJJHUM U3 0A30BBIX KYPCOB Ha YPOBHE CPETHETO
o01iero oOpa3oBaHusl, TaK Kak 00€CIIeUnBAET BOZMOXKHOCTb U3YUYCHUS JUCIUTIIINH
€CTEeCTBEHHO-HAYYHOW HAMPABJICHHOCTH U MIPEAMETOB T'YMAHUTAPHOTO ITUKJIA.
Jlornueckoe MbllieHue, popMupyeMoe pu U3yUYeHUH 00 yIaroIuMUCS
MOHSTUUHBIX OCHOB T€OMETPHH, MPU JI0KA3aTEIHLCTBE TEOPEM U MMOCTPOCHUU
IIEMTOYKH JIOTUUECKUX YTBEPXKICHHUM MPU PEIICHUH T€OMETPUUYECKHUX 3a7a4,
YMEHHUE BBIJIBUTATh U ONMPOBEPraTh TUMOTE3bl HEOCPECTBEHHO UCTIOIB3YIOTCS
IIPY PEIICHHUH 3aJ1a4 €CTeCTBEHHO-HAYYHOTO ITUKJIA, B YACTHOCTH (DU3UUECKUX
3a/1ad.

112.8.1.2. Ileas ocBoeHUS MpOrpaMMbl Y4eOHOTO Kypca «I 'eoMeTpus» Ha
yrayoJIEHHOM YPOBHE — Pa3BUTHE WHIWBUAYAIBbHBIX CTIOCOOHOCTEH 00yJarOIUXCs
P U3yYE€HUU T€OMETPHUH, KaK COCTaBISIONIECH MpeMeTHOM 0obacTu
«Marematuka 1 HHpOpMaTHKay yepe3 odecreueHrne BO3MOKHOCTH MPUOOPETEHUS
U UCTIOJIb30BaHMsl OoJiee TITyOOKUX reOMETPHUUECKUX 3HAHUM U IeUCTBUIA,
cnenuUYHBIX TEOMETPUH, U HEOOXOJUMBIX JUIsl YCIIEUTHOTO MPOo(heCCUOHATBHOTO
o0pa30oBaHus, CBSI3aHHOTO C UCIIOJIb30BAHUEM MAaTEMATUKH.

112.8.1.3. IIpuopuTeTHRIMHU 3aJja4aMi Kypca reOMeTpUH Ha yriy0JIEHHOM ypOBHE,
PACHIMPSAIONIMMH U YCUIIUBAIOIIMMU Kypc 6a30BOT0 YPOBHSI, SIBIISIIOTCS :
paclMpeHue MpeaCcTaBICHUs] O TEOMETPUU KaK YaCTU MUPOBOM KYJbTYPBI U
(dbopMHUpOBaHNE OCO3HAHMS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOIUM MUPOM;
dbopMupoBaHUE TPEICTABICHUS O POCTPAHCTBEHHBIX (PUTYpax KaK O BaXKHEHIIINX
MaTeMaTU4eCKUX MOJENSX, MO3BOJISIOIINX OMUCHIBATh U U3Y4aTh



pa3HbIC SIBJICHUSI OKPYKAIOIIETO MUPa, 3HAHUE TOHATUHHOIO anmnapara no pasjaeiny
«CtepeomeTpusi» yueOHOro Kypca reoOMeTpuu;

dbopmMupoBaHue yMEHUS BIaJ€Th OCHOBHBIMU MOHATUSIMU O IPOCTPAHCTBEHHBIX
¢urypax u ux OCHOBHbBIMU CBOMCTBaMU, 3HaHUE TeopeM, (HOPMYJI U YMEHUE UX
MIPUMEHSITh, YMEHUS JOKAa3bIBATh TEOPEMbI U HAXOJUTh HECTAHIAPTHBIEC CIIOCOOBI
pelieHus 3a1ay;

dbopmMupoBaHue yMEHHUS paclio3HaBaTh Ha YePTekKaxX, MOJAEIAX U B PEaIbHOM MHUPE
MHOTOTPAaHHUKH U TeJia BpalleHUs, KOHCTPYUPOBATh T€OMETPUUYECKUE MOJICIIH;
dbopmMupoBaHue MOHUMAHUS BO3MOKHOCTH aKCHOMATHYECKOTO MOCTPOCHUS
MaTeMaTHYECKUX TEOpUi, pOpMUpPOBAHUE TOHUMAHUS POJIU AKCUOMATUKH TIPU
IPOBEICHUU PACCYKICHUM;

dbopMupoBaHuEe YMEHHUS BJIAJIETh METOaMH JTOKAa3aTEIbCTB U aJITOPUTMOB
pelieHus, yMEHUs UX IPUMEHSTh, TPOBOJAUTH JOKA3aTECIIbHBIC PACCYXKICHUS B
X0/ PEIICHUs CTEPEOMETPUUECKHUX 3a1ad U 3aJ1au C IPAKTUUYECKUM COJCPKAHUEM,
dbopMupoBaHue IPEACTaBICHUS O HEOOXOIUMOCTH JI0KA3aTeIbCTB MPHU
000CHOBaHUHM MAaTEMAaTHUYECKUX YTBEPKJACHUN U POJIM aKCUOMATUKH B TIPOBEIACHUN
JEYKTUBHBIX PACCYKICHH;

Pa3BUTHE U COBEPIICHCTBOBAHNE MHTEIJICKTYaIbHBIX M TBOPUYECKUX CITIOCOOHOCTEM
o0ydJaromuxcs, Mo3HaBaTeIbHOM aKTUBHOCTH, HCCIIEIOBATEIIbCKUX YMEHUMH,
KPUTUYHOCTH MBIIIUICHUS, UHTEpEca K U3YUEHUIO TEOMETPHUH;

dbopmupoBanue ¢yHKIUOHATBHOW IPAMOTHOCTH, PEIIEBAHTHON T€OMETPHH:
YMEHHUS paclio3HaBaTh MPOSBICHUS T€OMETPUUECKUX TTOHITHH, 00BEKTOB U
3aKOHOMEPHOCTEN B peabHbIX KU3HEHHBIX CUTYAllUAX U TIPU U3YyUYEHUHU APYTHUX
y4eOHBIX TPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
MOJIETUPOBAHMSI pEaTIbHBIX CUTYAIINH, HCCIIEIOBAaHUSI TOCTPOCHHBIX MOJIETEH,
WUHTEPIIPETAIIMU TTOTYYCHHBIX PE3yIbTaTOB.

112.8.1.4. OCHOBHBIMH COJEPKATETBHBIMH JIMHUSIMHU Y4E€OHOTO Kypca
«I"'eomeTpusi» B 10—11 knaccax siBnsitorcsi: «IIpsmbie U MI0CKOCTH B
IpOCTpaHCTBEY», «MHOrorpaHnHuKNy, «Tena BparieHus», « BEeKTopsl 1 KOOPAMHATHI



B [IPOCTPAHCTBEY, «/|BUKEHUS B IPOCTPAHCTBEY.

112.8.1.5. Cpopmynupoannoe B PI'OC COO tpeboBaHHE «yMETH ONEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIX TEOMETPUU Ha YriIyOlnEHHOM ypoBHE 00yueHus B 10—
11 kmaccax, OTHOCHTCSI KO BCEM COJIep KaTeNIbHbIM JIMHUSIM y4eOHOTro Kypca, a
(opMHUpOBaHUE JIOTHYECKUX YMEHUN pacipeieNsieTcsl He TOJIbKO MO

coJiep KaTesIbHbIM JIMHUSIM, HO U 110 rogam ooydyeHusi. Cojepxkanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yJibTaTam ocBoeHUst denepaibHON padoueit
MIPOrpaMMBbl, pacpeleIEHHBIM 110 ToJaM 00y4eHHUsI, CTPYKTYPUPOBAHO TAKUM
o0pa3oM, 4ToOBI KO BCEM OCHOBHBIM, MPUHUHUIIAAIBLHBIM BOIPOCaM 00y4aroniuecs
oOpaIairuch HEOAHOKPATHO, YTO MO3BOJISIET OPraHU30BATh OBJIAJICHUE
reOMETPUYECKUMU MOHATUSMU U HAaBBIKAMH TIOCIE0BATEIbHO U TIOCTYNATENbHO, €
cOOJII0/IEHuEM MTPUHIIUIA TPEEMCTBEHHOCTH, & HOBbIE 3HAHUS BKIIIOUATh B OOIIYIO
CUCTEMY F€OMETPUUYECKUX MIPEICTABICHUN 00YyYaIOIUXCsl, pacIuupsis U yriyosis
e€, o0pa3ys NPOYHbIE MHOKECTBEHHBIE CBSI3H.

112.8.1.6. Ilepexoa k U3y4EeHHIO TE€OMETPUU HA YTIIYOJIEHHOM YPOBHE TO3BOJISIET:
co3aaTh ycioBus ais qudpepeHnnanuu o0ydeHus, HOCTPOCHUS MHANBUAYATbHBIX
o0pa3oBaTeIbHBIX TPOrPAMM, OOECIICUUTH YIITyOJIEHHOE U3YUEHHE TeOMETPUM Kak
COCTaBIIAIONIEH yueOHoro npeamera «MareMaTukay;

MOJICOTOBUTH 00YYAIOLIUXCS K TPOJOJDKEHUIO H3YUYEHUS MATEMATHKH C YUYETOM
BbIOOpa Oynymiei npodeccun, odecrneunBast MPeeMCTBEHHOCTh MEXK Ty OOLIUM U
npodeccuoHaIbHBIM 00pa30BaHUEM.

112.8.1.7. O61iee 4nciio 4acoB, PEKOMEHIOBAaHHBIX ISl M3YUYEHHUs YIeOHOTO Kypca
«I"eomeTrpus» Ha yriayoseHHoM ypoBHe — 204 gaca: B 10 xiracce — 102 gaca (3 gaca
B Hegnento), B 11 kimacce — 102 yaca (3 vaca B HeIeI0).

112.8.2. Conepxxanue o0yuenus B 10 kmacce.

112.8.2.1. IIpsiMble U TJIOCKOCTH B IPOCTPAHCTBE.

OcHOBHBIE MOHSATHSA CTepeOMeTpuu. Touka, mpsiMasi, IIIOCKOCTh, MPOCTPAHCTBO.
[TonsiTne 00 aKCHOMAaTUYECKOM MTOCTPOCHUU CTEPEOMETPHH:



AKCHOMBI CTEPEOMETPUU U CIEICTBUS U3 HUX.
B3anMHOE pacnonokeHue npsiMbIX B IPOCTPAHCTBE: MIEPECEKAOIIHECH,
IapajuleNIbHbIC U CKpEIIMBaOIMecs npsaMble. [Ipu3Haky CKpemmBarommxcs
npsAMBbIX. [lapaienpHOCTD NPSAMBIX U IIIOCKOCTEN B MPOCTPAHCTBE: NTApaJlICIIbHBIC
IPSIMBIE B POCTPAHCTBE, MAPAIIIENBHOCT TPEX MPAMBIX, TAPATIIETIBHOCTD MPAMO
1 ockoctu. [lapannenbHoe U HeHTpaIbHOE TPOESKTUPOBAHUE, N300paKEHUE
¢uryp. OCHOBHbBIE CBOMCTBA MapajieIbHOr0 NpoeKTupoBanus. M3o0pakeHue
¢Guryp B napajiesbHON IPOEKIUHU. YTJIbl C COHAIPABICHHBIMUA CTOPOHAMHU, YTOJI
MEXKy IPSIMBIMU B IPOCTpaHCTBE. [lapaninenbHOCTh MIIOCKOCTEN: MAPAIIIETbHBIE
IJIOCKOCTH, CBOMCTBA MapaJJIENbHBIX ITOCKOCTEN. [IpocTelimue
IPOCTPAHCTBEHHBIE (PUTYPHI HA TUIOCKOCTHU: TETPadip, NapajiiesienuIe],
IMOCTPOCHUE CEYCHUM.

[TeprieHAUKYJISIPHOCTH NPSIMOU U INIOCKOCTHU: MEPHEHIUKYISIPHBIE IPSAMBIEC B
IPOCTPAHCTBE, NPSIMBIE NTApaJUIEIbHBIE U MTEPIIEHIUKYIISIPHBIE K TUIOCKOCTH,
IPU3HAK NEPIEHINKYJIAPHOCTH NMPSAMOU U IIIOCKOCTH, TEOPEMA O TIPSIMOM
NEPNEHIUKYISPHOHN MIOCKOCTU. OPTOrOHaIbHOE MTPOEKTUPOBAHHUE.
[lepnieHaAUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT MPSIMOM /10 TIIOCKOCTH, TPOEKIIUS (PUTYPBI HA TIIOCKOCTb.
[lepneHAUKyISPHOCTD INIOCKOCTEN: MPU3HAK MEPIIEHIUKYIAPHOCTH JIBYX
IockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

YTIbl B IPOCTPAHCTBE: YIOJI MEXY IPSAMOM U INIOCKOCTBIO, ABYIPAHHBIN YIOJI,
JIMHEMHBIN yIoJl ABYTPAHHOTO yria. TpEXrpaHHbI 1 MHOTOI'PAHHBIE YIJIBL.
CBoiicTBa MJIOCKUX YTJIOB MHOTOTpaHHOro yria. CBOMCTBA MJIOCKUX U
JIBYI'PaHHBIX YIJIOB TPEXTPAHHOTO yrua. TeopeMbl KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOTO YIJa.

112.8.2.2. MHOTOTpaHHUKH.

Buapel MHOrorpaHHuKoB, pa3BEpTka MHOrorpasHuka. [Ipusma: n-yromabHas npusma,
npsiMasi 1 HaKJIOHHAs TIPU3MBbI, OOKOBAs U MOJIHAS MIOBEPXHOCThH MPU3MBI.
[Tapannenenunen, npAMOYrOJIbHBIN MapajlIEICIUIIC U €r0 CBOMCTBA.
Kparuaiiive myTy Ha MOBEpXHOCTH MHOTOTpaHHUKa. Teopema Dilnepa.
[IpoctpancTBennas teopema [ludaropa. [lupamuna: n-yronpHas nupamuaa,
[IPaBUJIbHAS U yCEYEHHAs



nupamuabl. CBoiicTBa pédep U OOKOBBIX I'PaHEN MPAaBUILHON MUPAMUIBI.
IIpaBunbHBIE MHOTOTPAHHUKU: IIPABUIIbHAS IIPU3Ma U NIPABUJIbHAS ITUpaMUA,
MpaBUJIbHAs TPEYrojbHas MUpaMuIa U MPaBUIbHBIN TETPA3p, KYO.
IIpencrasineHue o IpaBUIBHBIX MHOTOTPAHHUKAX: OKTAdAp, NJOACKAdIp U
HUKOCAdIIP.

Brrunciienne 31eMeHTOB MHOTOTPAaHHUKOB: pE€Opa, uaronanu, yrisl. [lnomansb
OOKOBOI MOBEPXHOCTH U MOJHOM MOBEPXHOCTU MPSAMOI MPU3MBI, IJIOIIA]b
OCHOBaHHUM, TeOpeMa 0 OOKOBOM MOBEPXHOCTHU MpsiMOM npu3mbl. [1nomans
OOKOBOI MOBEPXHOCTU U MOBEPXHOCTH MPABUILHON MUPaMHUJIbI, TEOPEMA O
IUIOIIAAN YCEYEHHOU ITUPaMU/IBL.

CumMmeTpusi B IPOCTPAHCTBE. DINEMEHTHI CHMMETPHUH MPABUIBHBIX
MHOTOTrpaHHUKOB. CHMMETpHS B IPABUIBHOM MHOIOTPAHHUKE: CUMMETPUS
napajulesienumeana, CAMMETPUs IIPaBUIBHBIX IPU3M, CAMMETPUS IIPABUIIBHOU
IAPAMUIBI.

112.8.2.3. BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE.

IToHsATHA: BEKTOP B IIPOCTPAHCTBE, HYJIEBOM BEKTOD, JJIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPBI KOJUIMHEAPHbBIE, COHAIIPABJIEHHBIE U IIPOTUBOIIOJIOKHO HAIIPABIICHHbIE
BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE U BBIUUTAHUE
BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHUE BEKTOPA HA YUCJIO.
CaoiicTBa cnokeHus1 BEKTOpoB. CBOMCTBA YMHOKEHUSI BEKTOPA Ha YHUCIIO.
IlonsATHE KOMILIaHAPHBIE BEKTOPHI. IIpU3HaK KOMIUTAaHAPHOCTHU TPEX BEKTOPOB.
IIpaBuiio napauienenunena. TeopeMa o pa3inoKeHUH BEKTOPA 110 TPEM
HEKOMIUIaHAPHBIM BeKTOpaM. [IpsiMoyroibHas cucremMa KOOpAUHAT B
npoctpadcTse. Koopaunats! BekTopa. CBsI3b MEXy KOOPAMHATAMH BEKTOPA U
KOOpJMHATaMH TOYEK. YTOJ MeXAy BeKTopaMH. CKaJsipHOE IPOU3BEICHUE
BEKTOPOB.

112.8.3. Conepxanue oOyuenus B 11 xmacce.

112.8.3.1. Tena BpaieHus.

[lonsATHA: TUIMHAPUYECKAs [IOBEPXHOCTh, KOHUYECKAsA [IOBEPXHOCTb,
cepuueckas HOBEpXHOCTh, 00pa3yrolue noBepxHocTei. Tena BpamieHus:
WIMHIP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. BaumHoe pacnonoxeHue

chepsl



U TUIOCKOCTH, KacaTeabHas III0CKOCTh K cdepe. M300paxeHue Ten BpalieHus Ha
miockocTu. Pa3BépTka muuHapa u konyca. Cummerpus cepsl U mapa.

O6bEéM. OcHoBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00bEME MPAMOYTOJIBHOTO
napajienenunena u caeAcTBus u3 He€. O0bEM NpsIMON U HAKIIOHHOW MPU3MBI,
UWIMHAPA, TUpaMUIbl U KoHyca. O0BEM 1apa U mapoBOTr0 CErMeHTa.
KoMOuHanuu Ten BpalieHus 1 MHOTOrpaHHUKoB. [Ipyu3ma, BnucanHas B HMIMHIP,
onucaHHasi okoJo uunuHapa. [lepeceuenue cdepsl U mapa ¢ MmIOCKOCTHIO.
Kacanwue mapa u cgepsl miockocteto. [IoHsATHE MHOTOTpaHHUKA, OMMCAHHOTO
0K0JI0 cepbl, chephl, BNUCAHHOW B MHOIOIPAHHUK WJIM TEJIO BPAILLEHUS.
[Inomaas NOBEpXHOCTH LIMJIMHPA, KOHYCA, IIOAaAb chepbl U e€ YacTeu.
[Tono6ue B mpoctpancTBe. OTHOILIEHHE 00BbEMOB, IIJIOIIAEH TOBEPXHOCTEN
noio6HbIX Guryp. IlpeobpazoBanue nonodus, romorerus. Pemenue 3a1au Ha
IUIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[locTpoenue ceueHnii MHOTOTPAaHHUKOB U TEJ BPAILLEHUS: CEYSHUS IMINHpA
(mapasienbHO M MEePIeHIUKYIISIPHO OCH), CEUEHUsI KOHYyca (TapaiebHoe
OCHOBAHHUIO ¥ MPOXOJSIIEE Yepe3 BEPUINHY ), CEUYEHUS Iapa, METOIbl TOCTPOCHHUS
CEUYEHMI: METOJ] CJIEJIOB, METOJl BHYTPEHHETO IIPOESKTUPOBAHUS, METO/I ITIEpeHOCca
CEKYILEH MIOCKOCTH.

112.8.3.2. BekTOpbl 1 KOOPAUHATHI B IPOCTPAHCTBE.

BexkTops! B ipocTpancTBe. Onepanuu HaJl BeKTopaMu. BekTopHoe yMHOKEHUE
BEeKTOpOB. CBOICTBA BEKTOPHOI0 YMHOXeHUs. [IpsimoyroibHas cucrema
KOOpAuHAaT B pocTpaHcTBe. KoopauHaTel BekTopa. Pasnoxenue BekTopa 1o
6a3ucy. KoopanHaTHO-BEKTOPHBIA METO/] IPY PELLIEHUN T€OMETPUUECKHUX 3a/1ad.
112.8.3.3. JIBW>KeHUsI B TPOCTPAHCTBE.

JiBm>xeHus npoctpancTBa. OTobpaxkenus. JIBuxenus u paBeHcTBO (uryp. OOmue
CBOWCTBA JIBUKCHUW. BUABI ABM>KECHHN: TapaJlJICIIbHBIN IEPEHOC, [IEHTPAIbHAS
CUMMETpHUS, 3epKajbHas CHMMETpHUs, TOBOPOT BOKPYT npsiMoil. [IpeoOpa3zoBanus
nono6us. [psamas u cdepa Ditnepa.



112.8.4. IlpeagmeTHbIe pe3ynbTaThl O OTAECIBHBIM TEMaM y4eOHOT0 Kypca
«'eometpus». K konuy 10 knacca oOydaroniuiicss Hay4YuTCs:

CBOOOJHO ONEPUPOBATH OCHOBHBIMU IMOHATUAMH CTEPEOMETPUHN MTPH PELIEHUU
3a/1a4 U MPOBEJICHUHA MaTEMAaTUUECKUX PACCYKICHN;

IIPUMEHSTh AKCUOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IIPU PEILIEHUU
FEOMETPUUECKHUX 3a/]1a4;

KJ1acCU(UIIMPOBATH B3aUMHOE PACIIOJIOKEHUE MPSIMBIX B TPOCTPAHCTBE,
IJIOCKOCTEHN B MPOCTPAHCTBE, MPAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;
CBOOOTHO ONEPUPOBATH MOHATUSAMHU, CBSI3aHHBIMU C YIJIAMH B IIPOCTPAHCTBE:
MEXy NPSAMBIMHU B IPOCTPAHCTBE, MEXKTY IPSIMOM U IIIIOCKOCTHIO;

CBOOOJTHO ONEPUPOBATH MOHATUSMHU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH;
CBOOOJTHO pacro3HaBaTh OCHOBHBIE BUIbI MHOTOI'PAaHHUKOB (MIpU3Ma, MUPaMHU/Ia,
OpSIMOYTOJIbHBIN Mapasuiesenumnen, Kyo);

KJIaccu(UIUPOBATH MHOTOI'PAHHUKH, BBIOMpasi OCHOBAHUS JIJISl KJlacCU(DUKAIUY;
CBOOOJTHO OMEPUPOBATH MOHSATUSMHU, CBI3aHHBIMU C CEYEHHMEM MHOTOTPaHHUKOB
IUIOCKOCTBIO;

BBINIOJIHSITH NTAPAJUIENIbHOE, LIEHTPAJIbHOE U OPTOrOHAIBHOE IPOEKTUPOBAHNE
¢Guryp Ha MIOCKOCTh, BHIMOIHATh N300pakeHus GUTYpP Ha MIIOCKOCTH;

CTPOUTH CEYEHHUSI MHOTOTPAHHUKOB Pa3JIMYHBIMUA METOJJAMH, BBINOJIHATH
(BBIHOCHBI€) MJIOCKKE YEPTEHKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUJT
CBEpXY, COOKY, CHU3Y;

BBIYUCJIATH IJIOLIA/IA TOBEPXHOCTEH MHOIOTPAHHUKOB (IIpU3Ma, MUpaMHuaa),
reOMETPUYECKUX TEJ C IPUMEHEHUEM (HOpMYII;

CBOOOJ/IHO ONEPUPOBATh MOHATUIMH: CHMMETPHS B IPOCTPAHCTBE, LIEHTP, OChb U
IUIOCKOCTh CHUMMETPUH, LIEHTP, OCh U MNIOCKOCTh CUMMETPUHU (DUTYPBI;
CBOOOJ/IHO ONEPUPOBATH MOHATUSIMH, COOTBETCTBYIOLUIMMH BEKTOpaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

BBINOJIHATh JEHCTBUS HaJl BEKTOpaMu;

pemarh 3aa4y Ha JOKa3aTeIbCTBO MAaTEMAaTUYECKUX OTHOIICHHH U



HAXO0XKJECHUE T€OMETPUUECKUX BEJIMYMH, TPUMEHSS U3BECTHBIE METOAbI IPU
pELICHUH MaTeMaTHYeCKUX 3a/1a4 MOBBIILIEHHOTO U BBICOKOTO YPOBHS CIIOXKHOCTH;
MPUMEHSTH IPOCTENIINE MPOrPAMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI [IPU PEIIEHUN CTEPEOMETPUUECKUX 3a/1aY;
U3BJIEKaTh, IPEOOPA30BBIBATH U MHTEPIPETUPOBATH HH(POPMALUIO O
MIPOCTPAHCTBEHHBIX FEOMETPUUYECKUX (PUTYpaX, MPEACTABICHHYIO Ha YEPTE)KAX U
PUCYHKaX;

MPUMEHSTH MOJIYYCHHbIEC 3HAHUS Ha MPAKTUKE: CPABHUBATH U AaHAJIM3UPOBAThH
peanbHble CUTYALNH, IPUMEHATh U3yUYEHHbIE MOHATHS B MPOIIECCE MOUCKa
pelIeHHs] MaTeMaTHYeCKH C(OPMYITHUPOBAHHON TPOOIEMbI, MOACIUPOBATh
peanbHbIE CUTYallMU Ha A3bIKE T€OMETPUH, UCCIEN0BATH TOCTPOCHHBIE MOJEIH C
UCIOJIb30BaHUEM T€OMETPUUECKUX MOHATUM U TEOpeM, arrnapaTa aireopbl, pemaTh
NPAKTUYECKUE 3a]1a4M, CBI3AHHbIE C HAX0XKJACHUEM T€OMETPUUYECKUX BEJTMYUH;
UMETh NPEJICTABIEHUSI 00 OCHOBHBIX ATanax pa3BUTHs T€OMETPUH KaK COCTaBHOMN
yacTh PyHJIaMEHTa Pa3BUTHSI TEXHOJIOTHH.

112.8.5. TlpeaqmeTHbIEC pe3ynbTaThl O OTACIBHBIM TEMaM y4eOHOT0 Kypca
«I"eomerpus». K xoniy 11 knmacca oOydaronuiics HAQy4YUuTCS :

CBOOOJTHO OMEPUPOBATH MOHSATUSIMHU, CBA3AHHBIMU C IHJIMHIPUYECKOM,
KOHUYECKOH U chepruecKor MOBEPXHOCTIMHU, OOBSICHATH CIIOCOOBI MOIYYECHHU S,
ONEpUPOBATH MOHATUSIMHU, CBI3aHHBIMU C TEJIAMH BPALLEHUS: IUITUHAPOM,
KOHYCOM, c(epoii u mapom;

pacro3HaBaTh TeJa BpalleHus (IWINHAP, KOHYC, chepa U map) U 0ObACHATh
CHOCOOBI MOJTYYEHMsI TEJ BpaLleHMS,;

KJIacCU(PUIMPOBATh B3aUMHOE PACIIONIOKEHHE C(Pephl U IIIOCKOCTH;

BBIYUCJIATH BETMYUHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TEJ BpallleHNs, 00bEMBI U
IUIOLIA/IM MIOBEPXHOCTEN MHOTOI'PAaHHHUKOB U TEJI BPALIEHUS], TEOMETPUUECKHUX TEI
C IpuUMEeHeHHEeM HOPMYIT;

CcBOOO/IHO ONEPUPOBATH MOHATHIMH, CBSI3aHHBIMU ¢ KOMOMHALIUSMU TEJ BpaIllEHUs
Y MHOTOI'PaHHUKOB: MHOTOTPaHHUK, BIMCAHHBIN B Cepy U OIMUCAHHBIN OKOJIO
cdepsl, cepa, BOUCaHHAsA B MHOTOI'PAaHHUK WM TEJIO BpalleHMUS;



BBIYHCIISATh COOTHOUIEHUS MEXAY TUIOLIAASIMU MOBEPXHOCTEN U 00BEMaMuU
MMOJOOHBIX TEI;

M300pakaTh U3y4aeMble (PUTYpPHI, BHIIOIHATH (BBIHOCHBIE) IIIOCKHE YEPTEXKU U3
PUCYHKOB IIPOCTHIX 00OBEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTh
CEYEHMsI TeJl BpallleHUS;

U3BJIEKaTh, MHTEPIIPETUPOBATH U NMPE0OPa30BbIBATh HH(POPMALIKIO O
MIPOCTPAHCTBEHHBIX FTEOMETPUUYECKUX (PUTYpaX, MPEACTABICHHYIO Ha YEPTE)KAX U
PUCYHKaX;

CBOOOJTHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITMOJHATH OMEpPalMK HaJl BEKTOPaMHu;

3a/1aBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT;

peliaTh reOMETPUYECKHE 3aJa4l Ha BBIYMCICHHUE YTIIOB MEXAY MPSIMBIMU U
IUIOCKOCTSIMU, BBIYMCIIEHHE PACCTOSIHUI OT TOYKH /10 TUIOCKOCTH, B LIEJIOM, Ha
NpUMEHEHHE BEKTOPHO-KOOPIUHATHOTO METO/1a TP PEILICHUU;

CBOOOJTHO ONEPUPOBATH MOHSATUSMHU, CBI3aHHBIMU C JIBIDKEHHEM B IIPOCTPAHCTBE,
3HATh CBOMCTBA JBUXKCHUIM;

BBITIOJHATH U300pa)KEHHsI MHOTOTPAaHHUKOM U TEJ BPAIlEHUs [P MapajuieIbHOM
nepeHoce, HEHTPATbHON CUMMETPHH, 36pKaJIbHOM CUMMETPUH, ITPU TTOBOPOTE
BOKPYT IPSIMOi, peoOpa3zoBaHus mogo0us;

CTPOUTH CEYECHHS] MHOTOTPAHHUKOB U TE€J BPAILICHUS: CEUYEHUS UITUHAPA
(mapaJiiesbHO U MEPIEHIUKYIISIPHO OCH), CEYEHMsI KOHYyca (IapajuleIbHOe
OCHOBaHHIO U MPOXOALIEE Yepe3 BEPUINHY ), CEUEHUS 111apa;

UCII0JIb30BaTh METO/BI IOCTPOEHHUS CEUEHUI: METOJI CIEA0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHUS, METOJ IIEPEHOCA CEKYILEH IIJIOCKOCTH;

JOKa3bIBaTh FEOMETPUUECKNE YTBEPIKICHNUS;

NPUMEHSATh TeOMEeTpUYeCcKre (PaKThl Il peIICHUs] CTEPEOMETPUUECKUX 3ajad,
IPEIIIONIATaINX HECKOJIBKO IIAr0B PEIICHHUS, €CIIU YCIOBUS IPUMEHEHUS
3a/1aHbI B IBHOW U HESIBHOH (hopme;

pemarh 3a1a4M Ha JOKa3aTeIbCTBO MATEMAaTHYECKUX OTHOIIEHUI U HaXOKCHUE
Ir€OMETPUYECKUX BEJIMUYNH;



MPUMEHSTH IPOrPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHHKAIMOHHBIE CUCTEMBI
IIPU PELICHUU CTEPEOMETPUUECKUX 3a]a4;

MPUMEHSATH MOJIyYCHHbIEC 3HAHUS HAa MPAKTHKE: CPAaBHUBATh, AaHAJTU3UPOBATh U
OIICHUBATh peaJIbHbIC CUTYAllUH, MPUMEHSTh U3yYCHHBIC TIOHATHS, TEOPEMBI,
CBOIICTBA B IIpoOLIECCE MMOMCKA PEIICHHS] MAaTEMaTHUYECKH CPOPMYIHUPOBAHHOMN
po0IeMbl, MOACIUPOBATh peajbHbIE CUTYallUU Ha S3bIKE T€OMETPUH,
UCCJIEeI0BATh MOCTPOEHHBIE MOJIEIH C UCIOIb30BAHUEM F€OMETPUUYECKUX TTOHITHM
U TEOpeM, amnmapara anreOphbl, perarb NpakTUYECKHUEe 3a/1a4u, CBA3aHHBIE C
HAXO0XJIECHUEM T€OMETPUUECKUX BEIIMYUH;

UMETh NPEJICTABIEHUsI 00 OCHOBHBIX ATanax pa3BUTHs T€OMETPUH KaK COCTaBHOMN
yacTh PyHJaMEHTa Pa3BUTHS TEXHOJOTHUM.

112.9. denepanbhas paboyast mporpamMma yueOHOTO Kypca «BepossTHOCTD U
CTaTUCTHKAY.

112.9.1. IlosicHuTenbHAs 3amUCKA.

112.9.1.1. YueOunnblit kypc «BeposiTHOCTb U CTAaTUCTUKAY YTIYOJIEHHOTO YPOBHS
ABJIIETCS MPOJAOHKEHUEM M Pa3BUTHEM OJHOMMEHHOTO y4eOHOTO Kypca
yriay0iaEHHOTO YPOBHS HA YPOBHE CpPEeIHEro 001Iero oopazoBanus. Y 4eOHbIN Kypc
npenHa3HaveH 1151 GOpPMHUPOBAHUS Y O0YUYAIOIIUXCS CTATUCTUUECKON KYJIbTYpPhl U
NOHUMAaHUS POJIM TEOPUH BEPOATHOCTEN KaK MAaTEMaTHUYECKOTO HHCTPYMEHTA JJIs
U3YUEHHUSI CIIyHailHBIX COOBITH, BEJIMYUH U TipouieccoB. [Ipu n3yuenuun kypca
o0oraiarTcs MpecTaBiIeHUs 00y4aroIMXCcsl O METO/IaX UCCIIEeI0BAHUS
M3MEHUYMBOI'O MHUpPA, Pa3BUBAETCA MOHUMAHNUE 3HAYUMOCTH U OOITHOCTU
MaTE€MAaTHYECKUX METOJO0B MO3HAHMS KaK HEOTHEMIIEMOM YaCTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

112.9.1.2. Conepxxanue yaeOHOTO Kypca HalpaBJIeHO Ha 3aKpeIUICHUE 3HAHUH,
MOJIYYCHHBIX MPU U3YYCHUHU Kypca Ha YpOBHE OCHOBHOTO 00I1Iero o0pa3oBaHus, U
Ha pa3BUTHE NPEACTABICHUN O CIIy4YalHbIX BEIMYMHAX U B3aUMOCBSI3IX MEXKIY
HUMH Ha BaXKHBIX IPUMEPAX, CIOKEThI KOTOPBIX MOYEPITHYTHI U3 OKPYKAKOLIETO
mupa. B pesynpraTe y 00y4aromuxcs 10HKHO ¢hOpMUPOBATHCS MPEACTABICHHUE O
HanboJiee YIoTPeOUTEIBHBIX U OOIITMX MAaTEMAaTHUECKUX



MOJIEJIAX, UCTIOJB3YEMBIX JUIsl OUCAHUS AHTPOIIOMETPUUECKUX U
nemMorpauyecKux BEIUYUH, IOIPEUTHOCTEN B pa3IMUHbIE poJa U3MEPEHUSX,
JUTUTETBHOCTH 0€30TKa3HOM pabOThl TEXHUYECKUX YCTPONCTB, XapaKTePUCTUK
MaCCOBBIX SIBIICHHI U MPOLIECCOB B 0011eCTBE. YUEOHBIN KypC SABIsIETCS 0a30it s
OCBOEHHUS BEPOSTHOCTHO-CTATUCTUYECKUX METO/I0B, HEOOXOIUMBIX CIIELIMAIUCTAM
HE TOJIbKO MHKEHEPHBIX CHEIUANIbHOCTEN, HO TAK)XKE COLMATBHBIX U
MICUXOJIOTUYECKUX, TTOCKOJIBbKY COBPEMEHHBIE OOIIECTBEHHbIE HAYKU B
3HAYUTEIBHOM MEpE UCIOJIb3YIOT alnapar aHaau3a OOJbIINX JAHHbBIX.
[lenTpanpHyt0 YacTh Y4EOHOTO Kypca 3aHUMAET 00CYKJICHHE 3aKOHA OOJBIITUX
yucelsl — QyH/IaMEHTAIbHOTO 3aKOHA MPUPOJIbI, UMEIOUIEr0 MaTEMATUYECKYIO
dbopmanuzanuio.

112.9.1.3. B cOOTBETCTBHUM C YKAa3aHHBIMU IIEJSIMH B CTPYKTYpe y4eOHOTO Kypca
«BeposATHOCTB U CTATUCTHKA» HA YTIIIYyOJIEHHOM YPOBHE BbII€JIEHBI OCHOBHbIE
coziepkaresibHble JIMHUK: «CiiydaiiHble COOBITUS U BEpOATHOCTU» U «CitydaiiHbie
BEJIMYMHBI U 3aKOH OOJIBIIUX YUCEI.

112.9.1.4. [lToMrMMO OCHOBHBIX JIMHUM B y4EOHBIN KYpC BKIIFOUEHBI 3JIEMEHTHI
TEOpUU TpadoB U TEOPUH MHOMKECTB, HEOOXOIUMBIE JJI TIOTHOLIEHHOTO OCBOCHUS
MaTepuala JaHHOTO Y4eOHOIro Kypca U CMEXKHBIX MATEMaTHUYECKUX YUEOHBIX
KypPCOB.

112.9.1.5. Conepxxanue nunuu «CiydailHble COOBITUSL U BEPOSITHOCTUY CITYKHUT
OCHOBOM I (pOpMUPOBAHUS TPEJICTABICHUIN O paclpe/ielieHuH BEPOSITHOCTEN
MEXy 3HAUEHUSAMU CIIyYalHbIX BEJIUYUH. BaKHYI0 4acTh B 3TOU collepKaTeabHON
JUHUY 3aHUMAET N3yYEHUE TEOMETPUUIECKOTO U OMHOMHAIILHOTO pacipeeleHui 1
3HAKOMCTBO C X HENPEPBIBHBIMU aHAJIOTaMU — [MOKA3aTEIbHBIM U HOPMaJIbHbIM
pacrpeneneHus M.

112.9.1.6. Tembl, cBsi3aHHBIE C HENPEPHIBHBIMU CIYYaHBIMU BEJIMYMHAMU U
pacnpeneneHus MU, aKIIEHTUPYIOT BHUMaHKe 00yJaloluXCsl Ha OMMMCAHUH U
M3YYCHHUH CITyYalHbBIX SIBJICHUH C TOMOIIIBIO HEMPEPBIBHBIX PyHKIMH. OCHOBHOE
BHUMAaHUE YAEIISIETCS MTOKA3aTEIbHOMY U HOPMAJIbHOMY paclpeIeICHUSIM.
112.9.1.7. B yueOHOM Kypce mpeycMaTpruBaeTCs 03HAKOMHUTEILHOE



U3YYEHHUE CBSI3M MEX]y CIIyYalHbIMU BEIMYMHAMU U OMKMCAHKUE 3TOM CBS3H C
MOMOILBIO KO3 (PULIMEHTa KOPPEISALUU U €r0 BHIOOPOUHOTO aHajiora. Tu
AIIEMEHTBI COJIEPKAHUS PA3BUBAIOT TEMY «JluarpaMMbl pacCeMBaHU», U3yUYEHHYIO
Ha YpOBHE OCHOBHOTO 00111€eT0 00pa30BaHus, © BO MHOTOM ONUPAIOTCS Ha
CBEJICHUS U3 KYPCOB are0pbl U TEOMETPHH.

112.9.1.8. Em€ onuH 31€MEHT COAEpKaHusl, KOTOPBIN IpearacTcsa Ha
03HAaKOMUTEIBHOM YPOBHE — MOCIIEI0BATEIBHOCTD CIIY4aiiHbIX HE3aBUCUMBIX
COOBITHI, HACTYTIAIOIINX B €AUHUILY BpeMeHH. O3HaKOMJIEHUE C pacipeaeieHueM
BEPOSITHOCTEN KOJIMYECTBA TAKUX COOBITUI HOCUT Pa3BUBAIOIINI XapakTep U
ABJIAETCS AKTYaJIbHBIM U1 OyAyIIMX a0UTYpUEHTOB, NOCTYNAIOLIMX Ha y4eOHbIE
CHEIUANTbHOCTH, CBA3aHHBIE C 00IIECTBEHHBIMU HayKaMH, NICUXOJIOTUEN U
YIPABIECHUEM.

112.9.1.9. O6miee unciio 4acoB, PEKOMEHIOBAaHHBIX JJIsl M3YUYEHUs Y4eOHOTO Kypca
«BeposATHOCTB U CTaTHUCTHKA» HA YIIIyOJIeHHOM ypoBHE — 68 yacos: B 10 kiacce —
34 gaca (1 yac B Heqnenw0), B 11 kiacce — 34 vaca (1 gac B Heneno)

112.9.2. Conepxanue oOyuenus B 10 knacce.

I'pad, cBs3ubIil Tpad, mytu B rpade: mukibl U 1enu. CteneHb (BaJeHTHOCTD)
BepiuHbI. ['padbr Ha TuIocKoCcTH. JlepeBbs.

CrnydaliHble S5KCTIEPUMEHTHI (OTIBITHI) U CITydalHbIe COOBITHS. DJIeMEeHTapHbIe
coObITHS (MCcX0bl). BeposTHOCTH cityyaitHOro coObITHs. Bir3ocTh 4acTOTH U
BEpOATHOCTHU cOObITHI. CiyyaliHbIE OIBITH C PABHOBO3MOXKHBIMU
AJIIEMEHTAPHBIMU COOBITHIMHU.

Omnepanuu HaJl COOBITUSMHU: TIEpecedeHne, 00beAMHEHNE, TPOTUBOIIOIOKHBIE
cobpITus. J{narpammel Ditsiepa. @opmysia CI0KEHHUS BEPOSTHOCTEH.

Y cioBHAs BEPOSITHOCTh. Y MHOKEHHE BEPOSTHOCTEU. JlepeBoO CiiydailHOro
skcriepuMenTa. @opmyna nmosiHo BepositTHocTU. Dopmyna balieca. HezaBucumpie
COOBITHSI.

bunapHblii cilyyaiiHbIM ONBIT (MCIIBITAHKE), yCIEX U Heynada. HezaBucumblie
ucnbiTanus. Cepusi HE3aBUCUMBIX UCTIBITAHMI 10 nepBoro ycrexa. [lepecranoBku
u dakropuain. Yucio coueranuit. Tpeyronpuuk [lackams. ®opmyna GnHOMA



HerotoHa.

Cepus He3aBUCUMBIX UcTibITaHui bepHymiu. CiayyaiiHblil BBIOOp U3 KOHEUHOH
COBOKYITHOCTH.

Cnyuaitnas BennunHa. Pactipenenenue BepostHocTel. Jluarpamma
pacnpenenenud. Onepanuu HaJl CiydalHbIMU BeJIMUMHAMU. buHapHas ciryyaliHas
BesruuHa. [Ipumepsl pacnpeneneHnii, B TOM YUCIIE TEOMETPUUYECKOE U
OMHOMHMAIIBHOE.

112.9.3. Conepxanue oOyuenus B 11 knacce.

CoBMecTHOE pacrpeiesieHUe BYX CIy4ailHbIX BeTUUnH. He3aBucumele
CIIy4YaliHbl€ BEJINYMHBI.

MatemaTuyeckoe OXugaHUe ClydaitHOW BeJIMuuHbI (pacnpenenenus). [lpumepsr
NPUMEHEHHS] MaTEMaTUYECKOT0 OKUJaHus (CTpaxoBaHUE, JIOTEpes ).
MaremaTrdeckoe oKuaaHue OMHApHOU CilydyallHOM BeTMUrMHbBI. MaTemMaTuyeckoe
0’KMJIAHUE CYMMBI CIIy4alHbIX BEIUYMH. MaTeMaTHUEeCKOE OKHUIAHUE
reOMETPUYECKOTr0 1 OMHOMHUAIILHOTO pacTpeeIeHHI.

Jlucnepcust ¥ cTaHIAPTHOE OTKIOHEHHUE CITyYalHON BEJTMYMHBI (pacrpeesieHus ).
Jucnepcust OMHApHOM ciydailHON BeTUYMHBL. MaTeMaTnyeckoe OKuJaHue
IIPOU3BEJICHHS U AUCIIEPCUSI CYMMBI HE3aBUCUMBIX CIyYaiHbIX BEJNYMH.
Jucnepcust ¥ cTaHIapTHOE OTKIOHEHHE OMHOMHUATBHOTO PaCIpEeCIICHHUS.
Jlucniepcrs v CTaHAAPTHOE OTKIIOHEHUE T€OMETPUUYECKOTO PACTIPEIEIICHHUS.
HepaBenctBo UeOniména. Teopema Yebniméra. Teopema bepuysum. 3akon
OoJbIKX yKcen. BeiOOpouHbIi METO T HcclienoBanuil. BeiOopoduHbie
xapakTepucTuku. OlleHHBaHUE BEPOSITHOCTU COOBITHUS MO BHIOOPOYHBIM JJAHHBIM.
IIpoBepka MpOCTENINX TUNIOTES C TIOMOLIBIO U3YUYEHHBIX PACTIPEACIICHUM.
HenpepsiBHble cityyalinbie BenuuuHbl. [Ipumeppl. @yHKIUSA IUIOTHOCTH
BEPOSATHOCTH pacripeiesieHusi. PaBHOMeEpHOE pacrpeiesieHue U ero CBOKCTBA.
3amaun, NPUBOAIINE K TOKA3aTEIbHOMY paclpeiesieHHI0. 3a1a4l, PUBOIAIINE K
HOPMaJIbHOMY pacnupeaencHuto. OyHKIUs ITIOTHOCTHA BEPOSITHOCTH
MOKAa3aTeIbHOTO pacIpeeeH s, PYHKIUS MIOTHOCTH BEPOSITHOCTH HOPMAJIbHOTO
pacnpenenenus. OyHKIHS ITIOTHOCTH U CBOWCTBA HOPMAJIBHOTO PACHPEACIICHUS.



[locnenoBaTenbHOCTh OAMHOYHBIX HE3aBUCUMBIX COOBITUIN. 3a1auu, TPUBOISAIINE
K pacnpenenenuto Ilyaccona.

KoBapuanus nByx cinydaiiHbix BenuunH. KoadpuupeHT nuaeinoil koppensiuu.
CoBMecTHbIE HaOJIOIEHUS IBYX BEJIMUMH. BbIOOpOUHBI KO3 dULIHEeHT
Koppensuuu. Paznnuue mexay JTMHEWHON CBA3BIO U IPUUYMHHO-CIIEACTBEHHON
CBs3b10. JIMHENHAs perpeccus, MeToJ HAUMEHBIINX KBAIPaTOB.

112.9.4. IlpenqmeTHbIe pe3yabTaThl 10 OTAEIBHBIM TEMaM YY4EOHOIr0 Kypca
«BeposiTHOCTB M cTatucTHKa». K koHIy 10 Kiacca oOyyaronuics HayuuTcs:
CBOOOTHO ONEPUPOBATH MOHATUSAMU: Ipad, MIOCKUN rpad, CBA3HBIN Ipad, MyTh B
rpade, 1enb, HUKI, JEPEBO, CTENEHb BEPIINHBI, JEPEBO CIy4alHOTO
DKCHEPUMEHTA;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: CTyYaWHBIN SKCIEPUMEHT (OIBIT), CAyYalHOE
cOOBITHE, dJIEMEHTAPHOE CIyyaliHOE COOBITHE (IIEMEHTAPHBIN UCXO/) CIy4aiHOTO
OIbITa, HAXOAUTH BEPOATHOCTU COOBITHI B ONbBITAX C PABHOBO3MOXHBIMU
AJIIEMEHTAPHBIMU COOBITHSIMU;

HaXOAUTh U GOPMYIIHPOBATH COOBITHUS: TIepeceyeHre, 00bEAMHEHUE TaHHbBIX
COOBITHI, COOBITHE, TPOTUBOIIOJIOKHOE TAHHOMY, UCTIOIB30BATh JUATPAMMBbI
Diinepa, KOOPAUHATHYIO MPSIMYIO JJIsl pEILIEHUs 3a/1a4, TI0JIb30BaThCsa PopMyIioin
CJIOEHUSI BEPOSITHOCTEN ISl BEPOSTHOCTEN ABYX U TPEX CIyYalHBIX COOBITHH;
ONEPHUPOBATH MOHATUSMHU: YCIOBHAS BEPOSTHOCTh, YMHOKEHUE BEPOSTHOCTEN,
HE3aBUCUMBIE COOBITHSI, IEPEBO CIIYyYaHOT 0 SKCIIEPUMEHTA, HAXOUTh
BEPOSITHOCTU COOBITUI C TIOMOILBIO NTpaBUiIa YMHOXKEHUS, I€peBa CIIy4aifHOTO
OIIBITA, UCIIOJIB30BaTh (POPMYITy MOJHOM BEposATHOCTH, hopMyiy baiteca npu
pellleHny 3aja4, ONpeAesATh HE3aBUCUMOCTh COOBITUH IO (hOopMYyIIe U IO
OpraHU3alUU CIy4aliHOTO HKCIIEPUMEHTA;

IPUMEHATh U3y4YE€HHbIE KOMOMHATOPHBIE (OPMYJIbI ISl IEPEUUCICHUS JIEMEHTOB
MHOYKECTB, 3JIEMEHTAPHBIX COOBITUI CIIy4aliHOTO OIBITa, PELIECHUS 3a7a4 M0
TEOPUU BEPOSITHOCTEM;

CBOOOJ/IHO ONEPUPOBATh MOHATHAMU: OUHAPHBIN CIIy4allHbIM ONBIT (UCTIBITAHKE),
yCIEX U HEy/1aya, HE3aBUCUMBIEC UCIIBITAHUS, CEpUs UCIIBITAHUM,



HaXOJUTh BEPOSITHOCTU COOBITUI: B CEPUU UCIIBITAHUN 10 MEPBOI0O ycrexa, B
cepuu ucnbiTaHnuii bepHyIu, B ONbITe, CBA3aHHOM CO CITy4ailHBIM BRIOOPOM U3
KOHEYHOM COBOKYITHOCTH;

CBOOOJIHO ONEPUPOBATH MOHATUSAMU: CIydailHasi BEJIMYMHA, PACTIPEEICHHE
BEPOSITHOCTEH, AMarpaMMa pacripeeseHus, OuHapHas ciydaiiHas BeJIMYMHa,
reoMeTpuiecKkoe, OMHOMUAIBHOE pacipeiesieHue.

112.9.5. IlpeqmeTHbIe pe3ynbTaThl O OTAEIBHBIM TEMaM YYEOHOro Kypca
«BeposiTHOCTB M cTatucTHKa». K koHIy 11 Kinacca oOyyaronuiics HayuuTcs:
ONEPUPOBATH MOHATUSAMH: COBMECTHOE PACIIPENEIEHUE ABYX CIIyYallHbIX BEJIMYMH,
UCII0JIb30BaTh TAOJIUILy COBMECTHOI'O pacipeiesieHus: IBYX Cy4yalHbIX BETMYUH
IUISL BBIAIEJIEHUS paCIpeeeHUsl KaXK 10 BEIMUNHBI, ONIPEIEIICHNS] HE3aBUCUMOCTH
CIIy4ailHbIX BEJIMYUH;

CBOOOJTHO ONEPUPOBATH MOHATUEM MATEMATUYECKOTO OKHUIaHUS CITydaiiHON
BEJIMYUHBI (pacrpeesieHns ), TPUMEHSATh CBOMCTBA MAaTEMATUYECKOTO 0KUJIaHUS
IpU peIeHUH 3a/a4, BBIYUCIATh MATEMAaTHUYECKOE OXKUJaHUE OMHOMUAIBLHOTO U
r€OMETPUUYECKOI0 PACIIPEAECIICHUM;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: TUCTIEPCHUS, CTAHAAPTHOE OTKJIOHEHUE
CIy4alHOM BEJIMYMHBI, TPUMEHATh CBOMCTBA JUCTIEPCUM CITYYAaUHON BEJTMYMHBI
(pactipesiesieHUs ) TP PEUICHUU 3a]1a4, BBIYUCISATH IUCTIEPCUIO U CTAaHIAPTHOE
OTKJIOHEHHE T€OMETPUUYECKOTO U OMHOMHAIILHOTO pacTpe/IeIeHHH;

BbIYMCNATL BbIDOPOYHbIE XapaKTePUCTUKKN NO AAHHOW BbIOOPKe 1 oLeHMBaTb

XapaKTEPUCTUKN reHepanbHON COBOKYMHOCTU AaHHbIX N0 BbIGOPOUYHbIM
XapaKktepuctukam. OueHnBaTb BEPOATHOCTM COBLITUI M NPOBEPATL NpocTelwne
CTaTUCTUYECKUE TUMOTE3bI, NOJIb3YACb U3YYEHHbIMU pacnpeneneHnuamm
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