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MNOACHUTEJBbHASA 3AIINCKA

[IporpamMma o MaTemaTHKE YTIIyOJIEHHOTO YpOBHS AJsi OOydarouiuxcs Ha
YpOBHE cpemHero oOmiero oopasoBanus paspadorana Ha ocHoBe PI'OC COO c¢
y4eTOM  COBPEMEHHBIX  MHPOBBIX  TpeOOBaHWU,  MPEABABISIEMBIX K
MaTeMaTUYeCKOMY OO0pa30BaHUIO, M TPAAMUIMN POCCUICKOrO 0Opa30BaHUA.
Peanuzanust mporpamMmbl Mo MaTeMaTHKe OOECIIeUMBAET OBJIAJICHUE KITIOYEBBIMU
KOMITETEHIIUSIMH, COCTABJISIIOIIMMU OCHOBY JJISI CAMOPA3BUTHUSL M HEMPEPHIBHOTO
o0pa3oBaHusl, IEIOCTHOCTh OOIIEKYJIBTYPHOTO, IMYHOCTHOTO U TMO3HABATEIHHOTO
Pa3BUTHS JINYHOCTH O0YYarOIIHMXCS.

B mporpamme mo maTeMaTHKe YYTCHBI HJACH W TIOJOKCHHS KOHIICTIIIHH
pa3BUTUS  MaTeMaThudeckoro oOpa3zoBaHusi B Poccuiickoit  Denepanuu.
Marematuueckoe o00pa3oBaHHME JOJDKHO  pemiarh 3ajnady  oOecrnedyeHus
HEOOXOJMMOro CTpaHe YHClIa OOYyYalolMXCsi, MaTeMaTH4ecKas IOATr0TOBKa
KOTOPBIX ObLJIa ObI JOCTATOYHA ISl IPOJOJDKEHUS 00pa30BaHUs MO Pa3IMYHBIM
HalpaBJCHUSM, BKJIIOYas TMpErNoJlaBaHHEe MaTEMaTUKH, MaTeMaTHYEeCKUe
ucclieIoBaHusl, padoTy B chepe UHPOPMAIMOHHBIX TEXHOJIOTUHN U APYTUX, & TAKKE
oOecrieyeHuss Uil  KaXJ0ro oOydYaromerocs BO3MOXKHOCTH — JIOCTHIKEHUS
MaTeMaTHYECKOH MOJATOTOBKU B COOTBETCTBHH ¢ HEOOXOIMMBIM eMy ypoBHeM. Ha
pelIeHne ITUX 3aa4 HalleJIeHa TporpaMma o MaTeMaTrKe yriayOJeHHOTO YPOBHS.

Heo6xomumMocTh MaTeMaTHUECKON TMOJATOTOBKH OOYCIIOBJIEHA OOYCIIOBJICHO
POCTOM YHCIIa CIENUATLHOCTEH, CBA3aHHBIX ¢ HEMOCPEICTBEHHBIM MTPUMEHEHUEM
MaTteMaTtuku (B cdepe HSKOHOMHKH, OHM3HECe, TEXHOJIOTMUECKHX O001acTsX,
ryMaHuTapHbIX cepax). KonnuectBo oOydaronuxcs, 115 KOTOPbIX MaTeMaTUKa
CTaHOBUTCS GyHIaMEHTOM 00pa30BaHUs, MJIAHUPYIOIINX 3aHUMATHCSI TBOPUYECKON
Y UCCJIeI0BATENbCKON paboToil B 00acT MaTeMaTUKU, WH(MDOPMATUKH, (DU3UKH,
PKOHOMHUKH W B JIPYTruX OOJacTsIX, YBEIHMYMBACTCA, B TOM YHCJIE C YUYETOM
oOydJaromnuxcs, KOMy MaTeMaTHKa Hy>KHa JUIsl UCTIOIh30BaHUs B TIpodeccusix, He
CBSI3aHHBIX HEMOCPEJICTBEHHO C HEM.

[TpuknagHas 3HaYUMOCTh MATEMATUKH 00YCIIOBJIEHA TEM, YTO €€ MPEIMETOM
SBIITFOTCS  (DyHIAAMCHTAJIbHBIE CTPYKTYpPhI HAIIETO MHUpPA: IMPOCTPAHCTBCHHBIC
GbOpMBI M KOJIMYECTBEHHBIC OTHOIICHUS, (PYHKIIMOHAIBHBIC 3aBUCUMOCTH U
KaTeropuy  HEOINpPENCJICHHOCTH, OT  MPOCTEHIINX,  yCBaMBacMbIX B
HEIMOCPEJICTBEHHOM OIIbITE, JO JOCTaTOYHO CIIOKHBIX, HEOOXOAMMBIX JIJISt
Pa3BUTHS HAYYHBIX U TEXHOJOTHUECKUX HIIeH. be3 KOHKPETHBIX MaTeMaTHIEeCKUX
3HaHWW 3aTPyJHEHO MOHMMAHHUE MPHUHIMIIOB YCTPOMCTBA U HCIOJIBb30BAHUSA
COBPEMEHHOW TEXHUKH, BOCHPUATHE M HUHTEPIpETalus pazHOOOpa3HOH
COLIMAJIbHOM, HPKOHOMHUYECKOH, MOJUTUYECKOM HH(opManuu, ManodPpdeKTruBHA
NMOBCEHEBHAs  MpaKTU4YecKas  JIeATeNbHOCTh. Bo  MHorux  cdepax



npo(eCCUOHATIBHON JAESITEILHOCTU TPEOYIOTCS YMEHHS BBINOJHATH PacueThl,
COCTaBJISITh QJITOPUTMBI, NPUMEHATH (HOPMYJbI, MPOBOJUTH TE€OMETPUUYECKUE
U3MEpPEHUs] M TIOCTPOEHHUsS, 4YHTaTh, 00pabaTbiBaTh, HHTEPIPETUPOBATH U
IpeCTaBIsITh HHGOPMAIIMIO B BUJE TAONHUIl, qUarpaMm U rpaukoB, MOHUMATh
BEPOATHOCTHBIN XapakTep CIy4alHbIX cOObITHI. OTHOBPEMEHHO C PACIIUPEHUEM
cep MpUMEHEHHUsS MaTEMaTHUKU B COBPEMEHHOM OOIIECTBE Bce 0oJiee BaXKHBIM
CTAaHOBUTCSL ~ MAaTeMaTHMYECKUH  CTWIb  MBIIUICHUS, HNPOSBISIOLIMICT B
OIIpE/IEICHHBIX YMCTBEHHBIX HaBBIKaX.

B mpouecce u3zydeHuss maTeMaTMKA B apceHal MPUEMOB M METOOB
MBIIJICHUAS 4YEJIOBEKAa €CTECTBEHHBIM O00pa3oM BKIIOYAIOTCS MWHAYKUUS U
JIeayKiusi, 0000IIeHNE U KOHKpETU3allus, aHallu3 U CUHTEe3, Kilaccuukaius u
cucreMarusanus, adcrparupoBaHue U aHaiorus. OOBEKThl MaTEeMaTHYECKHX
YMO3aKJIFOUEHHUI, IMpaBUja UX KOHCTPYUPOBAHMUS PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX MOCTPOEHUH, COCOOCTBYIOT BhIpaOOTKE yMEHMs (HOPMYIMPOBATh,
OOOCHOBBIBaTh M JIOKA3bIBAaTh CYXICHUS, TEM CaMbiM (DOPMHUPYIOT JIOTUYECKUI
CTWJIb MbIlIIeHUsA. Beaymas posib NpUHAIIEKUT MaTeEMaTUKe B (OPMHUPOBAHUU
QITOPUTMHYECKON KOMIIOHEHThI MBIIUICHUS U BOCIUTAHUM YMEHUN JEMCTBOBATh
N0 3aJaHHBIM aJrOPUTMaM, COBEPLIEHCTBOBATH W3BECTHBIE W KOHCTPYHUPOBATH
HOBbIE. B mpouecce pemeHus 3agad — OCHOBBI JUIsl OpraHU3alUd y4eOHOU
NEATEIbHOCTH Ha yPOKAX MAaTEMAaTUKU — Pa3BUBAIOTCS TBOPYECKAs M IMPUKIaIHAS
CTOpPOHBI MbIlUIeHus. OOydeHne mMaTeMaThKe AaeT BO3MOYKHOCTb Pa3BUBATH Y
oOyyarolmuxcss TOYHYI0, pPALMOHAIBbHYI0O M HWH(POPMATHUBHYIO peYb, YMEHHUE
oTOMpaTh HambOoJee NOAXOMSIINE SA3BIKOBBIE, CHUMBOJMYECKUE, Tpaduueckue
CpelCTBa JJIsl BBIPAYKEHUS CYKICHUM U HATJISIAHOTO UX MIPEICTAaBIICHHUS.

Heo6xoaumbiM KOMIIOHEHTOM OOIIEH KyJIbTYPhl B COBPEMEHHOM TOJIKOBAHUU
ABJIIETCSl OOLIee 3HAKOMCTBO C METOJaMM [O3HAHUS JCHCTBUTEIBHOCTH,
NPENCTABICHUE O MPEAMETE U METOJAE MAaTEeMaTHUKH, €r0 OTIWYHUSAX OT METOJO0B
€CTECTBEHHbIX UM TyMaHMTapHBIX HayK, 00 OCOOEHHOCTAX NpPUMEHEHUs
MaTE€MaTUKHU Ul PELICHUs HAay4YHbIX M MPUKIATHBIX 3ahad. MareMaTtnyeckoe
oOpa3oBaHH€ BHOCUT CBOM BKJIajJ B (OpMHpPOBaHUE OOIIEH KyJbTypbl YEIOBEKA.
N3yyeHne MareMaTuku CIOCOOCTBYET SCTETUYECKOMY BOCIUTAHUIO YEJIOBEKA,
MOHUMAHUIO KPacOThI U U3SIIECTBA MATEMAaTUYECKUX PACCYKIECHUN, BOCIIPUSITHIO
reoMeTpUYecKux (hopM, YCBOECHHUIO MJIeM CUMMeTpHuH. IIpuopureTHeiMu 1ensaMu
oOyuenust marematuke B 10 — 11 kiaccax Ha yriyOJ€HHOM ypOBHE MPOIOJIKAIOT
OCTaBaTbCsA: (POPMUPOBAHUE LIEHTPATBHBIX MaTEMaTHYECKHX MOHATHH (4YucIo,
BEJMYMHA, TeoMeTpuueckas Qurypa, MepeMeHHasi, BEpPOATHOCTb, (PYHKIIHS,
IPOU3BOJIHAS, UHTETpal), o0ecneunBaroIIuX IIPEEMCTBEHHOCTb u
NEPCIEKTUBHOCTh MAaTEMATHUYECKOTO 00pa30BaHUs OOYYArOIIMXCS; MOJBEICHHE



oOydJarommxcss Ha JOCTYIHOM JJII HUX YPOBHE K OCO3HAHHIO B3aMMOCBS3U
MaTEMAaTUKH U OKPYXKAIOIIET0o MUpa, TOHUMAHHUI0O MaTEMAaTUKHN KaK 9acTh oOmei
KyJbTYphl ~ YEJIOBEUYECTBA; PpA3BUTHE UHTEIUICKTYAJIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00y4JarOIIMXCsl, TO3HABATEIIbHONW aKTUBHOCTH, HCCIICIOBATEIHLCKIX
YMEHHM, KPUTUYHOCTH MBIIUIEHUS, HWHTEpEca K U3YYECHHUIO MaTEMAaTHKU;
dbopmupoBaHre (QYHKIMOHAIBHON MaTeMaTH4YEeCKOM TIpaMOTHOCTH: yMEHUS
pacro3HaBaTh MATEMATUYECKUE ACHEKTHI B PEAJIbHBIX JKM3HCHHBIX CUTYyalUsAX U
OpyU M3YyYEHUU JPYrUX Y4EeOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEH W
3aKOHOMEPHOCTEH, (OpMYJUpPOBATh HUX Ha SI3bIKE MaTEeMaTUKH M CO3/1aBaTh
MaTeMaTUYECKUE MOJIEIH, MPUMEHSITh OCBOCHHBIN MaTeMaTUYECKUM ammapar JJis
pelieHns MpaKTUKO-OPUEHTUPOBAHHBIX 3aJad, UHTEPIPETUPOBATh U OLICHUBATH
MOJTyYEHHBIE PE3YJIbTATHI.

OcHOBHBIMM JUHUAMHM coepkanusi marematuku B 10 — 11 xiaccax
yIIyOJIGHHOTO YPOBHS  SIBISIIOTCS:  «Yuciaa W BBIYMCICHHS», «Ajredpa»
(«AnreOpanyecKkue BBIPOKEHUS», «YpaBHEHUS U HepaBeHCTBay»), «Hauama
MaTteMaTHdeckoro aHaimsza», «l'eomerpusi» («['eomerpuueckue Qurypsl u ux
CBOMCTBa», «JV3MepeHue reomMeTpUuecKUX BEIMYHMHY»), «BeposTHOCTH U
CTAaTUCTUKAY». [[aHHbIE IMHUU Pa3BUBAIOTCS MapaJlIeIbHO, KX /1asi B COOTBETCTBUU
C COOCTBEHHOU JIOTMKOW, OJIHAKO HE HE3aBUCUMO OJHA OT JAPYTOH, a B TECHOM
KOHTaKTe © B3aumojieicTBuu. Kpome »5Toro, ux oOOBEAUHSET JOThYecKas
COCTaBISAIONIAs, TPAIAUIMOHHO MpHUCYIIas MaTeMaTUKE W MPOHU3BIBAIOIIAS BCE
MaTeMaTUYECKHE KYPChl U COAEPKATEIbHbIE JIMHUU.

ChopmynupoBannoe Bo ®I'OC COO TtpeboBaHME «yMEHHE OMEPUPOBATH
MOHATUSIMU: OIpEEIICHHE, aKCHOMa, TeOpeMa, CIEICTBHE, CBOMCTBO, MPU3HAK,
JI0OKa3aTesIbCTBO, PaBHOCWIbHBbIE (QOPMYIHPOBKH, YMEHHE (POPMYIUPOBATH
oOpaTHO€ ¥ TMPOTUBOIOJOXKHOE YTBEPXKICHHE, TMPUBOAUTH MPUMEPH U
KOHTPIIPUMEPHI, MCIOJIb30BATh METOJI MAaTeMaTUYECKOW WHIYKIIMHU, MPOBOJIUTH
JIOKA3aTEIbHbIE PACCYXKICHUSI TPU PEIICHUH 3a7ad, OLEHUBATH JIOTHYECKYIO
MPaBUJIBHOCTh PACCYXKACHHI» OTHOCHUTCS KO BCeM Yy4eOHBIM Kypcam, a
(dbopMHpOBaHUE JIOTHUECKUX YMEHUI pacipeesieTcs o BCEM rojjaM 00ydeHus Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsI.

B cootBerctBun ¢ ®I'OC COO wmartematuka SBISETCS 00s3aTEIbHBIM
NpeIMETOM Ha JIaHHOM YpoBHE oOpa3oBanusa. Hacrosimieit mporpammoil mo
MaTeMaTHKe MPeyCMaTPUBACTCS H3ydeHne yaeOHOTo IpenMera «MaTtemaTuka» B
pamMKax Tpex y4eOHBIX KypcOB: «AnreOpa v Hayaja MaTeMaTUYECKOTO aHaIu3ay,
«l'eomerpusd», «BeposTHOCTP M CTAaTUCTHKA». DOPMHPOBAHHE JIOTMYECKHUX
YMEHUH OCYIIECTBIISIETCS HA MPOTSKEHUU BCEX JIET OOYUEHHS Ha YPOBHE CPETHETO



oOmiero oOpa3oBaHUs, a 3JEMEHThI JIOTMKHA BKIIOYAIOTCS B COJACpP)KaHHE BCEX
HAa3BaHHBIX BBIIIE YUEOHBIX KYPCOB.

OO0mu1ee 4Kciio 4acoB, PEKOMEHOBAHHBIX JIJIS U3YUYEHHUS] MaTeMaTuku, — 544
yaca: B 10 kimacce — 272 gaca (8 yacoB B Hefeno), B 11 kinacce — 272 gaca (8 yacoB
B HeJeno). Bo3aMo)kHa KOPPEKTUPOBKA OOIIETO YKCiIa 4acoB, PEKOMEHI0BAaHHBIX
JUISL U3YUYEHUS MPeIMeTa, ¢ YIETOM HMHIUBUIYaIbHOTO MOAX0/1a 00pa30BaTEIbHBIX
OopraHu3aiuii K yriyOJeHHOMY H3YYE€HHUIO MaTeMaTHKU, B paMKax COOJIIOJICHHS
TUTUEHUYECKUX HOPMAaTUBOB K HEJIEIbHOM 00pa30BaTeIbHOM Harpy3Ke.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSI

JIMYHOCTHBLIE PE3VYJIBTATHI

1) rpaxaaHCKOTO BOCIMTAHUSA: C(OOPMUPOBAHHOCTD T'PAKIAHCKOMN ITO3HITUU
o0Oy4Jaromierocss Kak akTHBHOT'O M OTBETCTBEHHOTO YJIeHA POCCHUHCKOTO OOIIECTBa,
MPEACTaBIICHHE O MaTEeMaTHYECKHUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3TUYHBIX
CTPYKTYp, SIBICHHUMU, MPOIEAYp TpakAaHCKOro oOIiiecTBa (BBIOOPHI, OMPOCHl U
JIpyroe), yMEHHE B3aUMOJCHCTBOBATh C COLUMAIBHBIMU HMHCTUTyTaMU B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM;

2) NaTpUOTUYECKOTO BOCIUTAaHUSA: CHOPMHPOBAHHOCTH POCCHICKOM
IpaXXJ1aHCKOM UACHTUYHOCTHU, YBAKEHUS K IPOIIUIOMY U HACTOSLIEMY POCCHUMUCKOU
MaTE€MaTHKH, [IEHHOCTHOE OTHOIIEHUE K JOCTHXKEHHUSIM POCCUNCKUX MaTEMAaTUKOB
U POCCHUUCKOM MAaTEMAaTUYECKOM IIKOJbI, MCIOJb30BAHUE 3TUX JTOCTHUKCHUU B
JIPYTHUX HayKaX, TEXHOJIOTHUAX, Chepax SKOHOMHUKH;

3) IyXOBHO-HPaBCTBEHHOTO BOCHUTAHUSI: OCO3HAHUE JYyXOBHBIX IIEHHOCTEH
poccuiickoro Hapoja, cChOPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, ITUYECKOTO
MOBEJICHUSI, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTIKEHUN HAayKH W
JEATEIIbHOCTHIO YUEHOT0, OCO3HAHUE JIMYHOTO BKJIAJa B TIOCTPOCHUE YCTOMYHUBOTO
Oymyiero;

4) 3CTETUYECKOTO BOCIUTAHUS: SCTETUUECKOE OTHOUIEHUE K MUPY, BKJIIOYas
ACTETUKY MAaTEMAaTUYECKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ay, pEIICHUN,
paccyXIeHu, BOCOPUMMYUBOCTh K MATEMAaTHUECKHUM acIieKTaM Pa3IMuHbIX BUIOB
HCKYCCTBA;

5) ¢usumyeckoro BOCHUTAHUS: CPOPMUPOBAHHOCTH YMEHHUS TPUMEHSTh
MaTeMaTHYECKHE 3HAHMS B MHTEpEecax 3JI0POBOTO M OE30MacHOro o0pasa >KM3HU,
OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3J0pPOBbIO  (3I0pOBOE MHUTAHUE,
cOQIaHCUPOBAHHBIM PEKUM 3aHATUH M OTIbIXa, pETyJsIpHas Qu3ndecKas
aKTUBHOCTH), (PU3WYECKOE COBEPIIICHCTBOBAHWE TMPU 3aHATHUSIX CIOPTUBHO-
03JI0POBUTEJILHOM JEATEIBbHOCTHIO;



6) TpPYIOBOTO BOCIUTAHUS: TOTOBHOCTb K TpPYAYy, OCO3HAaHUE LIEHHOCTH
TPYIOTIO0US, MHTEPEC K Pa3IUYHBIM cepaM MpoPecCHOHATBHON NIEeATEIbHOCTH,
CBSI3aHHBIM C MATEMAaTHKOM U €€ MPUIOKEHUSIMHU, YMEHHE COBEPIIATh OCO3HAHHBII
BbIOOD OyayIieit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K  MaTEeMaTUYeCKOMy  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSKEHUU BCEH >KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3aJ1a4 MaTEMaTHYECKON HapaBJIeHHOCTH;

7) DSKOJOTMYECKOTO BOCIUTAaHUA: CPOPMUPOBAHHOCTH IKOJIOTHMUECKOU
KyJbTYpbl, TOHHMMAaHUE BIMAHHUS COIMAIBHOPKOHOMUYECKUX IPOIECCOB Ha
COCTOSIHUE MPUPOJIHON U COLIMAIIBHOM CPEibl, OCO3HAHUE TJI00ATILHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIEM, OpUEHTAMsI HA IPUMEHEHUE MAaTEMaTUYECKUX 3HAHHUM
JUISL pellIeHus 3a/1a4 B 00JIaCTH OKpY:Karollel cpelibl, JIaHUPOBAaHUE MOCTYIIKOB U
OLICHKM MX BO3MOKHBIX ITOCJIEACTBUI I OKPYIKAIOIIEH CpEebL;

8) ILIEHHOCTM HAy4YHOrO TO3HAHMS: CPOPMUPOBAHHOCTH MHPOBO33PEHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKd U OOLIECTBEHHOMN
NPaKTUKH, T[OHMMAaHWE MATEeMAaTHYEeCKOW HayKH Kak c@epbl 4el0BEYECKOH
NeATEIbHOCTH, 3TANOB €€ PA3BUTHA M 3HAYMMOCTH JUISl Pa3BUTHS IIUBUIIN3AINH,
OBJIAJICHUE SI3bIKOM MaTeMaTHUKU M MATEeMAaTHYECKOW KyJIbTYpPOH Kak CPeICTBOM
NO3HAaHNS MHpPA, TOTOBHOCTh OCYLIECTBIISTh MPOEKTHYIO U HCCIEAOBATEIBCKYIO
JEATEeIIbHOCTh MHANBUIYAJIbHO U B TPYIIIIE.

METAITIPEIMETHBIE PE3VJIBTATHI

B pe3synbrare wu3yueHus MaTreMaTUKU HAa YPOBHE CpPEIHEro o0OIero
oOpazoBaHus y oOydatomerocss OyayT chOpMUPOBaHbI IO3HABATEIbHBIC
yYHUBEpCalbHble ydeOHble JEHCTBUS, KOMMYHUKATHUBHBIE YHUBEpCAIbHbBIC
y4ueOHble JIEWCTBUS, pPETryJSTUBHbIE YHHMBEPCAJIbHbIE Y4YeOHbIE JEHCTBUA,
COBMECTHAas JAESTENbHOCTD.

[To3HaBaTenbHBIE YHUBEPCAJIbHBIE YUeOHbIE IEHCTBUS

ba3zoBble  noruyeckue — NIEUCTBUA:  BBISIBIATH M XapaKTEpPU30BaTh
CYILIECTBEHHbIE MPU3HAKK MAaTEMaTUYECKUX OOBEKTOB, MOHSATHI, OTHOILEHUMN
MEXAY MOHSATUSAMHU, (POPMYIUPOBATH OMNPEAEICHUS TMOHATHM, yCTaHaBIMBATh
CYIIECTBEHHBI TMpU3HAK KJacCU(UKAIMM, OCHOBAaHHUS Uil 000OIIeHUs U
CpaBHEHUS, KPUTEPUU MPOBOAUMOTO aHAJIN3a; BOCIPUHUMATh, (HOPMYIUPOBATH U
npeoOpa3oBbIBATh CYXJICHUS: YTBEPJIUTEIbHbBIE U OTpHUIATENbHbIC, €AUHUYHbIC,
YacTHbIE M OOIKe, YCJIOBHBIC; BBISBIATH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH,
B3aMMOCBS3H U TPOTUBOPEUHS B PaKTax, TaHHBIX, HAOTIOJCHUSIX U YTBEPKICHUSAX,
npeajaraTb KpUTEPUH JUISl BBISIBJICHUS 3AKOHOMEPHOCTEN U MPOTUBOPEUUNIA; 1€T1ATh
BBIBOJIl C MCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U HHAYKTHBHBIX
YMO3aKJIIOUEHUI, YMO3AaKIOYEHUN [0 aHaJOTUM; MPOBOJUTH CAMOCTOSITEIBHO



JI0Ka3aTeNbCTBA MATEMATHUUYECKUX YTBEPKACHUH (TpsAMblE U OT IMPOTHUBHOIO),
BBICTPAMBaTh apPryMEHTALIMIO, MPUBOJUTH NPHUMEPBl U  KOHTPIPUMEPHI,
00OCHOBBIBaTh COOCTBEHHBIE CYXICHHS M BBIBOJbI; BHIOMpATh CIOCOO pEIICHUS
yueOHOW 3amaun (CpaBHHMBAaTh HECKOJbKO BAapUAaHTOB pELICHUs, BBIOUPAThH
HauboJee MOAXOIALINI C yUETOM CAMOCTOSATEIBHO BbIIEJICHHBIX KPUTEPHUEB).

ba3oBble wuccienoBaTeNbCKUE JIEHCTBUS: HMCIOJB30BAaTh BONPOCHl  Kak
UCCIIEIOBATENbCKUA ~ MHCTPYMEHT  IIO3HaHUsA, (POpMyIMpoOBaTh  BOIPOCHI,
¢ukcupyolmue NpoTUBOpeune, MpodieMy, yCTaHaBIUBAaTh HCKOMOE U JaHHOE,
(GbopMHpOBaTh TUNIOTE3Y, APIYMEHTUPOBATh CBOIO MO3ULIMI0, MHEHUE; IPOBOIUTH
CaMOCTOATENIbHO  CIUIAHUPOBAHHBIA ~ JKCIIEPUMEHT,  HCCIEAOBaHUE IO
YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OObEKTa, SIBJICHMs, Ipolecca,
BBISIBJICHHIO 3aBUCHUMOCTEH MeXAy OOBEKTaMM, SBICHUSIMHU, IPOLIECCAMU;
CaMOCTOSITENILHO  (OpPMYJIMpOBaTh OOOOLIEHUS M BBIBOABI IO pe3yJibTaTaM
IPOBEJCHHOIO  HAOJIOJIEHUS, UCCIEIOBaHMs, OLEHUBaTh JIOCTOBEPHOCTH
MOJIyYE€HHBIX PE3YJIbTaTOB, BEIBOJIOB U 000OIIEHUH; IPOTHO3UPOBATH BO3MOXKHOE
pa3BUTHE MPOLIECCA, @ TAKXKE BBIIBUTATH MPEIOJIOKEHHUS O €r0 Pa3BUTUU B HOBBIX
YCIIOBUSIX.

Pabota ¢ wuHpopmanuein: BBIBIATH AePUUUTHI HWHPOpPMALUMU, ITAHHBIX,
HEOOXOJUMBIX JUUIsl OTBETAa Ha BONPOC U JJI pELIEHUs 3aJayd; BBIOUPATH
uHbOpMaIlMI0O U3 ~ UCTOYHUKOB  PA3NUYHBIX  TUIOB,  AHAJIU3UPOBATbH,
CUCTEMAaTHU3UpPOBaTh M HHTEPIPETHUPOBATh MH(OPMALMIO PA3IUYHBIX BUIOB U
dbopM TpenacTaBieHUs; CTPYKTypUpOBaThb HH(GOPMALIMIO, TPEACTaBIATH €€ B
pa3nuYHbIX (QopMax, WIUIIOCTPUPOBATH TpadUyuecKH; OLEHUBATH HAJAEKHOCTb
MH(OpMAIUU IO CAMOCTOSITENBHO C(HOPMYITMPOBAHHBIM KPUTEPHUSM.

KoMMyHUKaTHUBHBIE YHUBEpCaIbHbIE YUEOHbIE ACHCTBUS

OO6muienue: BOCIpUHUMATL U (DOPMYJIMPOBATH CYKJIEHHUSI B COOTBETCTBHH C
YCIIOBUSIMU U 1IEJIIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBbIpaXaTh CBOIO TOUKY
3pEHUs B YCTHBIX U MUCBMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS 110 X0y PELICHUS
3aJjaui, KOMMEHTHUPOBATh MOJYUYEHHBIN PE3yNIbTaT; B X0A€ 00CYX/IEHUS 3a/1aBaTh
BOIPOCHl IO CYIIECTBY OOCYXXIAAaeMON TeMbl, MpPOOJEMBI, pElIaeMOW 3aJauH,
BBICKA3bIBaTh WJIEW, HAIICJICHHbIE HA T[OWUCK pEIICHHs, COMOCTaBIATh CBOU
CYXKJIEHUS C CYKICHUSIMU APYTHX YYACTHUKOB AUANOra, OOHApYyKUBATh pa3inuue
U CXOJICTBO MO3MILIMN, B KOPPEKTHOU (popme (popMyImpoBaTh pa3HOIIACUsi, CBOU
BO3PAXEHUS; MPEACTABIATh PE3YJbTAaThl PELICHUS 33Ja4d, SKCIEPHUMEHTA,
UCCIIEIOBaHMsI, MPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (hOpMAT BBICTYIUIEHHUS C
Y4ETOM 3a/1a4 IPE3eHTaluU U OCOOCHHOCTEN ay IUTOPUU.

PerynsTuBHble yHUBEpPCaIbHbIC YUECOHBIE IEUCTBUS



CaMoopranu3anusi: COCTaBJIATh IUIaH, AJITOPUTM PELICHUS 33]1a4H, BEIOUpaTh
CI0CO0 pelIeHHs C YYeTOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh W KOPPEKTHPOBATh BapUAHThl PEIICHH C Y4YE€TOM HOBOH
uHpOpMaIUu.

CaMOKOHTpOJIb: BJAJETh HAaBbIKAMM IIO3HABATEJIBHON peQUIEKCHUM Kak
OCO3HaHUSl COBEpPUIAEMBIX JICHCTBUH M  MBICIUTEIBHBIX IPOLIECCOB, HX
pe3yNbTaToOB, BIAJETh CHOCOOAMM CAMOIPOBEPKH, CAMOKOHTpPOJS Ipolecca U
pe3ysbTara peleHus MaTeMaTHUeCKON 3a/1auk; IPEIBUIAETh TPYIHOCTH, KOTOPbIE
MOTYT BO3HUKHYTbH IPU PEIICHUH 3a/1a4d, BHOCUTh KOPPEKTHUBBI B IE€SATEIbHOCTh
Ha OCHOBE HOBBIX OOCTOATENBCTB, JAHHBIX, HaWJEHHBIX OIIMOOK, BBISIBICHHBIX
TPYJIHOCTEH; OLIEHUBATh COOTBETCTBUE PE3YJIbTATa IIEJIU U YCIOBUAM, OOBSICHATH
IIPUYHHBI JOCTHKEHUS WIM HETOCTHIKEHUS PE3YJIbTATOB AEATEIbHOCTH, HAXOINUTh
OLIMOKY, JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

CoBMecCTHasE JEATENBHOCTh: ITOHMMAaTh W HCIOJIb30BaTh IPEMMYILECTBA
KOMaH/JHOM M UWHAMBUAYaJIbHOM pabOThl MpH pEIIeHWH Y4YeOHbIX 3ajad,
NPUHUMATh 1€JIb COBMECTHOW JESATENbHOCTH, ILJIAHUPOBATh OPTaHU3ALMIO
COBMECTHOM paboThl, pacnpeeisTh BUAbl padOT, AOroBapUBaThCS, 0OCYKIATh
MpoIleCC M pe3yJbTar paboThl, 0000IIaTh MHEHUS HECKOJBKHX JIIOJIEH;
y4acTBOBaTh B TPYMNIOBbIX (opmax paboTel (oOcyxkaeHus, oOMEH MHEHHI,
«MO3rOBbIE IITYPMBD» W UHBIE), BBINOJHATH CBOIO 4YacTb pabOThl U
KOOPJIMHUPOBATh CBOM JEWCTBUS C JAPYTMMH YICHAMH KOMaHIbI, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOUIMI MPOAYKT MO KPUTEPUSIM, CHOpMyIMpOBAaHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

[IpeameTHbIe pe3ynbTaThl OCBOEHUS (eaepaibHOM padodeil mporpaMMbl 1O
MaTeMaTUKe MpPEeJICTaBIEHbI N0 rofgamM OOy4eHHs] B paMKaX OTAEJIbHBIX YUEOHBIX
KYpPCOB B COOTBETCTBYIOIIUX pa3zesiax HACTOSILIEH MPOrpaMMBl.

PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIN3A»

MOACHUTEJIBHASA 3AIINCKA

VYuebHbIi Kypc «AnreOpa W Hayala MaTeMaTH4ecKOTO aHallu3a» SBISIETCS
OJHUM M3 HauOoliee 3HAUMMBIX B MPOrpaMMe CpeaHEero obiiero oOpa3oBaHMUS,
MOCKOJIBKY, C OJHOH CTOPOHBI, OH 00ECHeUMBAET MHCTPYMEHTAIBHYIO 0a3y JUis
U3yUYeHHS BCEX ECTECTBEHHO-HAYYHBIX KYPCOB, a C JIPYrOd CTOPOHBI, (hOpMUPYET
JOTUYecKoe U abCTpaKTHOE MBINUICHHE O0YYaroIUXCsl Ha YPOBHE, HEOOXOIUMOM
11l OCBOEHHS MH(OPMATHKH, 0OIIECTBO3HAHUSI, HICTOPHH, CJIOBECHOCTH H JIPYTHX
IUCHUIUIMH. B pamkax JaHHOTO y4e0HOro Kypca oOydaromiuecs OBIIAJCBAIOT



YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (popMyIupyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

Y4eOHblil Kypc anreOpbl U Hayal MaTeMaTHYECKOTO aHajn3a 3aKJIaJbIBacT
OCHOBY Ul YCIEUIHOIO OBJAJCHUS 3aKOHAMU (U3UKHU, XUMUH, OHOJIOTuUH,
NOHMMAaHUS OCHOBHBIX TEHJICHIUH Pa3BUTUSI SKOHOMHUKHU U OOLIECTBEHHOMN KU3HHU,
MO3BOJIIET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHMQPOBBIX U KOMIIbIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIOJIb30BaTh MX MJS JaldbHEWIEro oopa3oBaHUs U B
IOBCEIHEBHOH XM3HU. B TO ke Bpemsi oBiaJieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKLHUSAMHU ainreOpsl M MaTEeMaTHUUECKOrO AaHajlu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTb, JOKa3bIBAThH
YTBEPXKACHHUS C TIOMOINBIO MHAYKIIMH U PAcCy’KIaTh JIEAYKTUBHO, MCIOJIb30BAThH
0000IlIeHHE W KOHKPETH3allhi0, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone usyuenus yueGHOro kypca «Ausredpa M Hayalla MaTeMaTH4YECKOTO
aHanM3a» 00ydYaroIuecs IMOMyYaroT HOBBIA OMBIT PEIICHUs MPUKIAAHBIX 3a7ad,
CaMOCTOSITENTFHOTO TOCTPOCHHSI MaTeMaTHYECKUX MOJIETICH pealbHbIX CUTYalluH,
UHTEPIPETAllud  TOJYYCHHBIX  pEIICHM, 3HAKOMATCS C  IpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B IMpHUpPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

VYyeOHblld Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATENbHBIM MOTEHIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbId MaTepuall, CHOCOOCTBYIOLIUMN
(GbOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NEeSTEIbHOCTH, TpeOyIoleld MpPOJOJKUTENbHON  KOHLEHTpAaud BHHUMAHUA,
CaMOCTOSITENIbHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 3a MOJIYyUYEHHBIN pe3yIbTar.

B ocHoBe MeToanku oOyueHus anreOpe U HayalaM MaTeMaTUYeCKOro aHaIn3a
JICKUT ACSITETbHOCTHBIN MPUHITUI O0YUYCHHSI.

B ctpykType yuebHoro kypca «Anredpa u Hauajia MaTeMaTHUECKOT O aHATH3ay
BBIJIEJICHBl  CIEAYIOLIUE COJAep)KaTeIbHO-MeToAnYeckue JuHuu: «Yucna u
BbIYMCIICHUS, «DYHKIIMU U Tpa@ukn», «YpaBHEHHs U HepaBeHCTBa», «Hauana
MaTeMaTUYecKoro aHanusa», «MHoxecTBa M JoTUKa». Bce OCHOBHbIE
COZIEP)KATEIHHO-METOANYECKUE JHHUM HW3YYaroTCsl Ha TPOTSHKCHHH JBYX JIET
oOyueHusl Ha ypOBHE CpeIHET0 00I11ero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYyT
Jpyra ¥ IOCTENEHHO HachIIasiCh HOBBIMH TEMaMU U pasjenaMu. JJaHHbIi yueOHbIH
KypC SBIISICTCS WHTETPaTHBHBIM, TOCKOJBKY OOBEAMHAET B cebe coaepKaHHe
HECKOJIbKMX MaTeMaTHYeCKMX AUCLMIUIMH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTHYECKUN aHaIn3, TEOPHsI MHOKECTB, MaTeMaThuueckas Jjoruka u apyrue. [1o
Mepe TOro Kak 00ydJaroluecs OBJIAJEBAIOT BCE OoJiee MIMPOKUM MAaTeMaTUYECKUM
anmapaToM, y HUX MOCJEI0BAaTEIbHO (OPMUPYETCS U COBEPILEHCTBYETCS YMEHHUE
CTPOUTh MAaTEMaTHYECKYI0 MOJIEIb PEAJIbHON CUTyalluH, IPUMEHATh 3HAHUS,



NOJYYCHHBIC TPHU W3yYEHUH Y4YeOHOTO Kypca, ISl PEIICHUS CaMOCTOSTEIHHO
c(OpMYITHPOBAHHOW MATEeMAaTUYECKON 3a/a4M, a 3aT€M HHTEPIPETUPOBATH CBOM
OTBET.

ConepxaTenpHO-MeTOANYECKas JUHUS «UHcaa ¥ BBIYMCICHUS» 3aBEpIIacT
(opMHpOBaHHE HABBHIKOB HCIIOJIBb30BaHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaTo Ha ypOBHE OCHOBHOTO 00miero oopazoBanus. Ha ypoBHe cpemnero oomero
oOpazoBanusi oco0oe BHUMaHHE yAensercs  (POPMHPOBAHHIO  HABHIKOB
palMOHANBHBIX BBIYHCIICHUH, BKIIIOYAIONIMX B CeOSl MCIOJIb30BAHHE Pa3IMIHBIX
dopM 3ammcu uMclia, yMEHUWE JeNaTh NPUKUJIKY, BBINOJIHATh HPUOIIKEHHbIC
BBIYUCIICHUS, OLIEHUBATh YUCIIOBBIC BBIpAXKEHHSA, PabOTaTh ¢ MaTEeMaTUYECKHUMHU
KOHCTaHTaMH. 3HAKOMbIC OOYYarOIIUMCSI MHOXECTBA HATypPAJIbHBIX, IICIIBIX,
pallMOHANBHBIX M JICHCTBUTENBHBIX  YHCENT  JIONOJHSIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4YHCeld. B KaXIoM H3 OSTUX MHOXECTB paccMaTpHBAIOTCA
CBOWCTBEHHBIE €My creuupuieckue 3aJadyd U Olepaluu: JeJeHHue Haledo,
ONEpPUPOBAHME OCTAaTKAMH HA MHOXKECTBE IIETBIX YHCET, 0coOble CBOWCTBA
PaIMOHATLHBIX M HPPAIMOHATBHBIX YHCEN, apu(PMETUICCKHE OTICpPAIiH, a TAKKE
U3BJICUCHUE KOPHS HATYPaJIbHOW CTEIICHW Ha MHOXKECTBE KOMIUIEKCHBIX YHCEIL.
bnaronaps mociiegoBaTeNbHOMY PACHIMPEHHUIO Kpyra HWCHOJb3YyEeMBbIX YHCET H
3HAKOMCTBY C BO3MOXKHOCTSIMU HMX TMPUMEHEHHS JJISl PEIICHHs Pa3UYHBbIX 3a]a4
dopmupyeTcsi TIPEACTaBICHUE O €IMHCTBE MATEMATHKH KaK HAayKd W € poyid B
TIOCTPOCHUH MOJIENIEH PeabHOr0 MHpa, HMIMPOKO HCIIONB3YIOTCS O0OOIIeHHE H
KOHKpPETHU3aIHSL.

JIluaus «YpaBHEHUS W HEPABEHCTBA» DPEATHM3YETCs] Ha TPOTSHKECHHH BCETO
o0y4eHHs Ha YpOBHE CpeIHEero oOmero oOpa3oBaHUsA, TOCKOJIBKY B KaKIOM
paznmene IlporpaMMbl TpeTyCMOTPEHO pEUICHHWE COOTBETCTBYIOIIMX 3aaad. B
pe3yibpraTe OOydYaromyecs OBJAACBAIOT DPA3MYHBIMH METOJaMHU  PEIICHUS
palMOHANBHBIX, HPPAIMOHANBHBIX, TI0KA3aTelIbHBIX, JIOTAPUPMHUECKUX U
TPUTOHOMETPHUYECKUX YpaBHEHUI, HEPABEHCTB M CUCTEM, a TaKXke 3ajad,
CoZIepKAIMX MapaMeTpbl. [loydeHHbIE yYMEHHS HIMPOKO HCIOJB3YHOTCS IPH
UCCIIIOBaHNH (YHKIIMHA C TIOMOIIBIO MPOU3BOHOMN, NIPU PEIICHUU MPHUKIIATHBIX
3aj71a4 ¥ 3aJla4 Ha HAaXO0XJICHUEC HAUOOJIBIIMX M HAMMCHBIINX 3HAUYCHUH (DYHKIIHH.
JlaHHas copeprkaTeNnbHas IMHUS BKIIIOYAeT B ce0sl Takke (OPMHUPOBAHUE YMEHHIA
BBIIIOJIHATE ~ pacu€Tel 1m0  (GopmynaMm, TpeoOpa3oBaHUS  PAMOHAIBHBIX,
UPPAIMOHATIBHBIX U TPUTOHOMETPUYCCKHX BBIPDAKCHHUM, a TaKKe BhIPAKCHUH,
COZIepKaIllMX CTerneHu W yorapudmbl. braromaps m3ydeHuio anreOpandeckoro
MaTepHalia MpOUCXOIUT AaIbHEHIIee pa3BUTHE AITOPUTMHYECKOTO U a0CTPAKTHOTO
MBIIUICHUS. 00YYaromuxcs, (GOPMHUPYIOTCS HABBIKH JIEAYKTUBHBIX PACCYKICHUM,
paboThl C CHUMBOJBHBIMH (pOpMaMu, TPEICTABICHUS 3aKOHOMEPHOCTEH WU
3aBUCHMOCTEH B BUJIe pAaBEHCTB M HEpaBEHCTB. AnreOpa npeanaraet 3GpQekTuBHbIE



WHCTPYMEHTBI ISl pELIEHUS MPAKTHYECKUX M €CTECTBEHHO-HAYYHBIX 3ajady,
HaIJISTHO IEMOHCTPUPYET CBOM BO3BMOYKHOCTH KaK A3bIKa HAYKH.

CopepxarenpHo-MeToauueckass JuHAA «DyHKIMH W TpaQuKW» TECHO
neperuieTaeTcs ¢ JAPYTMMH JIMHUSIMH Yy4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3yUEHUs MaTepuana. M3yueHue cTeneHHou,
MOKa3aTeIbHOM, JIOTapU(PMUIECKON U TPUTOHOMETPUUIECKUX (PYHKIIHI, UX CBOWCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUIMU JUIS pelIeHus 3afad U3 JPYTHX Y4eOHBIX
MPEAMETOB U PEATBLHOM KU3HU TECHO CBA3AHO KAaK C MATEMATUYECKUM AHAIU30M,
TaKk U C pEIIeHHEeM YpaBHEHMH U HepaBeHCTB. [Ipu 3TOM OoJiblllIOE BHUMaHUE
yaensiercss (opMHpPOBAaHUIO YMEHUS BbIpaXXaThb (OpMYJIaMU 3aBUCUMOCTU MEXKTY
pa3IUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYYEHHbIE (PYHKIUHU, CTPOUTh HX
rpaduku. Matepuan 3Toi cojiepKaTeIbHON JIMHUU HAIlEJIEH Ha Pa3BUTHE YMEHUN U
HAaBBIKOB, II03BOJIAIOIIMX BBIPAXKaTh 3aBUCUMOCTH MEXAY BEJIMUMHAMH B Pa3IUYHON
dbopme: aHaTUTHYECKOM, Tpadudeckoi U ciioBecHOU. Ero n3ydenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETU3aIMH, NCIOJIb30BAHUIO aHATIOTUH.

ConepxarenpHasg nuHUsA «Havama mMaTreMaTM4eckoro aHajau3a» MO3BOJSET
CYILIECTBEHHO PaCIIMPUTh KPyr KaK MAaT€MAaTHYECKHUX, TAK U NMPHUKIAJHBIX 3a/]ad,
JOCTYMHBIX 00yYarolMUMcs, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMHA, ONpEeAensiTh HMX HauOOJbIINE W HaWMEHbIINE
3HAYEHHUA, BBIYUCIATH IUIOMAaAn (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpPEHMsl IpoleccoB. JlaHHas colep)karesibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTEeMaTHYECKUX MOJEJIEH pealbHbIX CHTyaluH,
MIO3BOJISIET HAXOIUTh HAMITyYIlIee PELIEHUE B IPUKJIAIHBIX, B TOM YHCIIE COLUATIBHO-
HKOHOMHYECKHUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJn3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (OPMAIBHO-JIOTHYECKOTO U KPEaTUBHOTO
MBILUICHUS, (POPMHUPOBAHUIO YMEHHM pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. OO0yUaroluecs y3HatoT O BBIJAIOLINXCS
pe3yibpTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKU KaK HAyKH, U 00 HX
aBTOpaXx.

CopepkarenbHO-MeToUMYECKass TuHUS «MHOXKeCTBa M JIOTHMKa» BKIIIOYAET B
ceOsl IJEeMEHThl TEOpPUUM MHOXKECTB M MAaTeMaTH4YeCKOW JOTHKU. TeopeTuko-
MHO>KECTBEHHBIE NPEJCTABICHUS IPOHU3BIBAIOT BECh KYypC IIKOJIBHOW MAaTEMATHKHU
U TIpeasiaraloT HauOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOMIUNA BCE pa3/eibl
MaTeMaTUKU W €€ NPWIOKEHHUM, OHU CBS3bIBAIOT pPa3HbIE MaTEMaTHYECKHUE
JUCUUIUIMHBL W WX MPWIOKEHUs B efauHoe wnenoe. [loaTomy BaxkHO 1aTh
BO3MOXXHOCTh O0ydYaromiemycsi TMOHHUMaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHOW MAaTEMAaTUKH U HCIOJIb30BATH €0 ISl BBIPAXKEHUS CBOMX MBICIIEH.
JApyruM BaXXHbIM IIPU3HAKOM MAaTEMATUKUM KAaK HAayKd CIEAyeT IpPU3HATh



CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUW U CIEJOBAHUE OMpPEACIEHHBIM
IpaBWJaM  TOCTPOCHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  JJIEMEHTaMHU
MaTEeMaTHYECKON JIOTUKH CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIICHUS
oOy4Jaronmxcsi, MO3BOJISIET UM CTPOUTH CBOM PACCY’KJIEHUS HAa OCHOBE JIOTUYECKHUX
npaBui, POPMUPYET HABBIKK KPUTHUECKOTO MBIIIJICHUS.

B yuebHOM Kkypce «AnreOpa u Hadajga MaTEMaTHYECKOTO aHAJIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEITUPOBAHUS, KOTOPHIE MPHU3BAHbI
CIIOCOOCTBOBaTh (hOPMHUPOBAHUIO HABBIKOB IOCTPOEHUS MOJIEIEH peantbHBIX
CUTYyallui, WCCIEAOBAHMS 3TUX MOJENIed C TMOMOINIBIO afmapara ajiredopbl H
MaTEMaTUYECKOr0 aHalin3a, WHTEPIpPETAlMH TMOJYyYEeHHBIX pe3yibTaToB. Takue
3aJJaHus BIUIETEHBI B KQXKIIBIM U3 pa3/ieloB MPOrpaMMBbI, IIOCKOJIBKY BECh MaTepHan
y4e0HOro Kypca MIMPOKO MCIOJB3YETCs Al PelIeHUs NMPUKIATHBIX 3amad. [lpu
pelIEHUN  pEeabHBIX  NPAKTUYECKUX  3ajad  oOydvarouuecs  pa3BUBAIOT
HAOJIOMATEIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MpoOJeMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB PEIICHUS MPHUKIAIHBIX 3a7ad
OpraHu3yeTcs B poIlecce U3YUYEHHs BCeX TeM y4eOHOTo Kypca «AnreOpa u Hadyana
MaTEMaTUYECKOTO aHaTN3ay.

Ha wu3ydenune yueOHOTO Kypca «AnreOpa M Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJAEPKXAHUE OBYUYEHUA
10 KITACC

Yuciia 1 BbIYMCICHUS

PanmonaneHple ymcia. OOBIKHOBEHHBIE U JAECSITUYHBIE JPOOU, MPOLIEHTHI,
OeckoHeuHble mepuoanueckue npodu. llpumeHeHue npodeil U MPOLEHTOB IS
pelIeHus IPUKIaJHbIX 3a7a4 U3 Pa3JIMYHbIX OTpaciiel 3HAHUW U PEANIbHOU KU3HH.

JlelictBuTenbHble 4ucia. PanuoHanbHBIE W UPpPALMOHAIIBHBIE YHCIIA.
Apudmernuecknue  onepaluu € JCUCTBUTENIBHBIMU  4YHCIaMU.  Moaylib
JEHCTBUTENBHOTO YKciaa U ero cBoicTBa. [IpuOmmkEéHHbIE BBIYUCIECHUS, ITpaBUIia
OKPYIJICHHMS], IPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Hprotona. Hcenonbe3oBanue
NOAXOASIIEH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEIN JJIS1 PELICHUS TPAKTUYECKHUX
3aJ1a4y ¥ NpPEeCTaBICHUS JaHHBIX.

ApudpmeTnueckuil KOpeHb HaTypaIbHOM CTETIEHU U €r0 CBOWCTBA.

CreneHp C palMOHAIBHBIM II0OKAa3aTeIeM U €€ CBOWMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapu¢pma. JleciTuuHbIE M HATypalibHbIE
JorapupMsl.

CuHyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHUCJIOBOIO apryMeHTa. ApKCHUHYC,
aApPKKOCHUHYC M ApKTAaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NpPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE ypaBHEHUSI M YpaBHEHHMs-CiencTBUs. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METOBI PEIICHUS LETbIX U IPOOHO-PAIIMOHATIBHBIX YPABHEHUN U
HEpaBEHCTB. MHOroujeHbl OT OJHOM nepeMeHHOW. JleneHue MHOrouseHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHoOrousieHs!I ¢ 11e1bIMU KO3 PUIIMEHTaMU.
Teopema Buera.

[TpeoOpa3oBaHus YMCIOBBIX BHIPAXKEHUMN, COJEPIKAIIMX CTETIEHU U KOPHHU.

WppauronansHbie ypaBHEHUSI. OcHOBHBIE METO/]1bI penieHus
UPpALMOHATBHBIX YPaBHEHUIA.

[Toka3aTtenbHble ypaBHEHHs. OCHOBHBIE METOJBI PELICHUS IMOKA3aTEIbHBIX

YPaBHEHUM.

[TpeoOpa3zoBanre BbIpaXeHH, COEPIKALIUX Jorapru(MBbI.

Jlorapudmuueckue YPAaBHEHHUS. OCHOBHBIE METO/IbI peLIeHMS
jgorapu(pMUUECKUX YPAaBHEHHH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPaBHEHUM.



Pemienne cucrem JIMHEWHBIX YypaBHEHUMW. Marpuua CHUCTEMBI JIMHEHMHBIX
ypaBHeHUil. OnpeaenuTens MaTPUILb 2 X2, €ro TEOMETPUYECKUM CMBICI U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs M1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHMI. PemieHne NpHKIagHBIX 3aJa4 C I[OMOUIBK) CHCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTPOCHHOW MOJAENH € TOMOIIBIO MaTPHIL
Y OTIIPENCIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyalMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHMII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKHX 3aj1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HAyKHU U peaibHOM KU3HU.

DOyHKUMH U TPaPUKH

@®yHkus, crnocoObl 3amanus (QyHKIuMM. B3auMHO 0OpaTHble (YHKIMH.
Komno3zummss Qynkuuii. I'papuk  yHKIMM. DineMeHTapHble MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA.

OO6nactp ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yukumu. Hymu yHkimm.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTkun MOHOTOHHOCTHM (PYHKUIMU. MaKCUMyMbl U MUHHUMYMBI
¢bynkunu. Hanbosnpiee n HauMeHbliee 3Ha4eHus: (yHKIMHA HAa TPOMEXKYTKE.

Jluneiinasi, KBaJpaTtuyHas W APOOHO-TMHEWHAs (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast QyHKIMS ¢ HATypajbHBIM U IIEJIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa 1 rpaduk KOpHs nN-0i CTENEHU KaK (yHKIMKU OOpaTHOM CTENEeHU
C HaTypaJbHBIM [T0KA3aTEIIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs ypaBHEHUH.

TpuroHomeTpuyeckass OKPYKHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GyHKLIMNA YUCIOBOTO apryMEHTA.

@OyHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpoOIEccaX M SBJICHUSX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Havana maTemMaTH4ecKoOro aHajmsa

ITocienoBaTellbHOCTH, CHOCOOBI 3aJaHUs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKOM MHIYKIIMU. MOHOTOHHBIE U OTPaHUYEHHbIE OCIEA0BATEIbHOCTH.
HcTopusi BOZHMKHOBEHUS MAaTEeMaTHMYECKOTO aHalli3a Kak aHaiu3a OEeCKOHEYHO
MaJbIX.

Apudmerrueckas U reoMeTpruuecKas rnporpeccuu. beckoneuHo yObiBaroias
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIIEH IeOMETPUYECKON
IIPOTrpecCHy. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. PopmyJia CI0KHBIX
npoueHToB. Mcnonb30BaHWE MPOTrPeccUu JUIsl PELIEeHUs peajibHbIX —3aJad
IPUKJIAJHOIO XapaKTepa.



HenpepbiBHbIE (yHKIMH W HX CBoMCTBAa. ToukM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢ynkiuii. CBoiicTBa (QyHKIMH HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHMS HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUH 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble QyHKIUU. Onpenenenne, reOMeTpUIeCKuil u
busznyecKkuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[TpousBogubie  snmemeHTapHbix  ¢yHkmuil.  [IpousBogHast ~ cymMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIINY (PYHKIIHUH.

MHokecTBa M JIOTHKA

MHoOXecTBO, oOIlepald HaJ MHOXKECTBAMM M HUX CBOMCTBA. Jluarpammel
Ounnepa—Benna. [lpumeHeHHe TEOPETHMKO-MHOKECTBEHHOTO — ammapara Ui
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELIEHWUU 3a1ad U3 IAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0Ka3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucaa v BIYMCICHUSA

HatypaneHbie u nensie yucia. IIpumeHeHne npru3HakoB AECIUMOCTH LIEJIBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HammMeHbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uist pereHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpavueckass W TpPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTudyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamMu. M300paxkeHre KOMIUIEKCHBIX YHCENI Ha KOOPAUHATHOM IIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHu U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3UUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEACTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHMM C  TMOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbI PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEUICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C apaMeTPaMHU.



[IpuMeHeHne ypaBHEHU, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX
3aJ1a4 ¥ 3a/1a4y U3 pa3lInyHbIX 00JIacTe HAYKH U PEAIbHOM KU3HU, UHTEPIPETALHS
IIOJIyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommosunuu GyHKIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. | 'paduueckue
METOJbI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPHU PEUICHUW 3aad U3 JIPYTrUx Y4eOHBIX
MPEIMETOB U PEATIBHOMN KU3HMU.

Havana MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH HAa MOHOTOHHOCTH U
sKkcTpeMyMbl. HaxoxneHre HanboapIero 1 HAMMEHbIIEr0 3HAUEHU HEePEPbIBHON
(yHKLIHMH Ha OTPE3KE.

[IpumMeHeHnEe TPOU3BOAHOM U HAXOXKICHUS HAWIY4IIero pPEHICHUs B
IIPUKIIAIHBIX 3a/Jadax, Uil ONPEACIICHUS CKOPOCTH M YCKOPEHMS IIpoLecca,
3aJIaHHOTO (HOPMYJIION MK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

NuTterpain. ['eoMmeTpruueckuil CMbICI MHTETpaIa. Beruuciaenne onpenenéHHoro
uHTerpana no gpopmyne Hetotona-Jlenonuna.

[TpumeHeHrne MHTErpajna ajs HAXOXKICHHUS IUIOMIAAed MIOCKUX (QuUryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHIuanbHbIX ypaBHEeHUH. MartemaTudeckoe
MOJICJIMPOBAHUE peaJbHBIX TPOIECCOB C MOMOIIBI0  auddepeHInaTbHbIX
YPaBHEHUM.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«(AJITEBPA "W HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»
(YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBLIEIO
OBPA30OBAHUA

IHNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce oOydyarolmuics TOJYYHUT CIEIYIOLIUE
MpPEAMETHBIE PE3YJbTAaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4EOHOTO
Kypca «Anredpa u Hauyajla MaTEMaTUYECKOTO aHATU3ay:

Yuciaa 1 BBIYUCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: PAIlMOHAIIBHOE YHCIO, OECKOHEUHas
nepuoAndecKkas JApoOb, MPOILEHThI, HPPANUOHATBHOE YHUCIO, MHOXECTBa
paLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOIYJIb JEUCTBUTEIILHOTO YHCIIA;

MPUMEHSTh JIpOOM W TPOLIEHTHI ISl PEUICHUsS MPUKIAIHBIX 3a7ad U3
PAa3JIMYHBIX OTPACJIEN 3HAHUM U PEATIbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BBIYUCIICHUS, TTpaBUila OKPYTJICHUS, TPUKUIKY U
OLICHKY PE3YJIbTaTa BBIYNCIICHU;

CBOOOJIHO ONEpPUPOBATh TOHSATHEM: CTENEHb C IIeJbIM I[OKa3aTelieM,
WCITIOJIB30BATh MOAXOISIIYI0 (hOpPMY 3aIllCh IEWCTBUTEIBHBIX YUCEIT JIJISl PEIICHUS
IIPAKTUYECKUX 3a7a4 U IIPEICTABICHUS JAHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATUEM: apUPMETHUECKUN KOPEHb HATypajbHOM
CTECIICHU;

CBOOOJ/IHO ONEPUPOBATH MOHATHEM: CTEIICHb C PAIIMOHATIBLHBIM MOKA3aTEIIEM;

CBOOOJTHO OMNEPUPOBATH TMOHATUAMH: JIOTapu(M YwKcCTa, NECATHYHBIE W
HATypaJibHBIE JIOTapU(MBIL;

CBOOOJIHO OMEPUPOBATh MOHATUSMH: CHUHYC, KOCHHYC, TaHI€HC, KOTAHIEHC
YUCIIOBOTO apTyMEHTA;

ONEPUPOBATH MOHATUAMU: APKCUHYC, apKKOCUHYC U apPKTAHT€HC YHMCJIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABECHCTBA:

CBOOOJ/IHO OIEpUPOBATh MOHATHUAMH: TOXKICCTBO, YpaBHEHHE, HEPABEHCTRBO,
PaBHOCUJIBHBIE YPABHECHUS U YPABHEHUSI-CIIECTBUS, PABHOCUJIbHBIE HEPABCHCTBA,;

NPUMEHSATh PA3IUYHBIC METOABl PEIICHUS] palMOHAIBHBIX M JPOOHO-
pallMOHAIBHBIX YPAaBHECHUM, NPUMEHSATh METOJI HWHTEPBAJIOB ISl PEIICHUSA
HEPABEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: MHOTOYJIEH OT OJHOW MEpPEeMEHHOM,
MHOTOWIEH C UEJIbIMA KO3 PUIIMeHTaMu, KOPHU MHOTOYJIEHA, IPUMEHSITH JIEJICHUE
MHOIO4YJIEHAa HAa MHOTOYWIECH C OCTAaTkoM, Teopemy be3y m teopemy Buera mis
pELICHUs 3a1a4;



cBOOOZIHO OMNEpUPOBATh TMOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpUlla, ONpPENEIUTEIh MATpPHUIBl 2 X 2 W €ro TEeOMETPUYECKUN CMBICI,
UCIIONIb30BaTh CBOWCTBA ompeaenuTens 2 X 2 sl BBIYMCICHUS €ro 3HaueHus,
OPUMEHATh ONPEACTUTENN JJI1 PELIEHUS CHUCTEMbl JIMHEWHBIX YypaBHEHUH,
MOJIEJIMPOBATh PEabHbIEC CUTYAIMH C IOMOIIbIO CUCTEMbI JIUHENHBIX YpaBHEHUH,
UCCIIEIOBaTh IMOCTPOCHHBIE MOJEIN C TOMOUIBI0 MATpPUI] U OINpeAeTUTENEH,
UHTEPIIPETUPOBATH MOTYUCHHBIN pe3yibTar;

UCIIOJIb30BaTh CBOMCTBA JIGHCTBUH C KOpHSAMHU JUIsl IpeoOpa3oBaHUsA
BBIPAKCHUMU,

BBITNOJIHATH peoOpa30BaHUs YUCIOBBIX BBIPAXKEHUHN, COAEPIKAIINUX CTETIEHU C
parroHaIbHBIM TTOKa3aTeNeM;

UCITI0JIb30BaTh CBOMCTBa aorapupmMoB TUIS npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAXKECHUH;

CcBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHANBHBIE, MOKAa3aTEJIbHbIE U
JorapupMuUecKre ypaBHEHHUS, HAXOAUTh UX PEIICHHS C TTOMOIIBIO PAaBHOCHIIBHBIX
MIEPEXO0/I0B MM OCYIIECTBIISISI MPOBEPKY KOPHEH;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOopMyIIbl IS TPeoOpa3oBaHuUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

cBOOOIHO ONEpUpOBaTh MOHITHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
OPUMEHATH HEoOXoAaumble (GOpPMYIbl Ui  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHHI;

MOJIEJIMPOBaTh pealibHble CUTyallMd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPQXEHUS, YpPaBHEHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJayd, HCCIEI0BATh
NOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM amapara ajreophl.

DOyHkuuu U rpapuku:

CBOOOJIHO ONEpUPOBaTh MOHIATUAMU: (PYHKIIMS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO OOpaTHble (QYHKIUU, KoMmmo3uIus GyHKIUHA, Tpaduk QyHKIUH,
BBITIOJIHATH dJIEMEHTapHbBIC MTpeoOpa3oBanus rpadukoB (PyHKITHI;

CBOOOIHO OIEpPHPOBATh MOHATHUSAMHU: 00JACTh OMPEICICHUS W MHOKECTBO
3HaYeHUH QyHKINU, HYTH (YHKIIHHA, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOMIHO OMEpUPOBATh TMOHITHSIMH: UYETHBIE M HEUYETHBIE (DYHKIUH,
nepuoanyeckrue (QyHKIUHU, MTPOMEKYTKH MOHOTOHHOCTH (DYHKLIMH, MAaKCUMYyMbI U
MUHUMYMbl (pyHKIMH, HaumOoJblllee M HaMMEHblIee 3HaueHHue (YHKIUU Ha
IPOMEXKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSMU: CTENEHHAs] (PYHKLMS C HAaTypalbHBIM U
HENbIM TOKa3zareiaeM, rpa@uK CTENEeHHOW (PYHKIHMHM C HATYpPaJbHBIM U LEJIbIM
nokasarenemM, rpaguk KOpHsS Nn-0il CTeNeHH Kak (PyHKIMH OOpaTHOW CTENEHU C
HATYpaJIbHBIM IOKa3aTeleM;



ONEpUpPOBaTh MNOHATHSAMU: JIMHEHHAs, KBaApaTU4dHas MU JpOOHO-IMHEIHas
(GyHKIUH, BBITIOIHATH 3JIEMEHTAPHOE HCCIIEA0BAaHNE U MIOCTPOCHUE UX TPaPUKOB;

cBOOOZIHO OMEpPHUPOBATh MOHATHSAMH: IOKa3aTelabHas M JorapudmMuyeckas
GbyHKIMHU, UX CBOMCTBA U rpaduKH, HUCIOIb30BATh MX TIpaQUKUA JJIs PEIICHUS
YPaBHECHUM;

CBOOOJHO ONEPHPOBATH MOHATHSAMHU: TPUTOHOMETPUYECKAS OKPYKHOCTD,
OIPEEICHNE TPUTOHOMETPUUECKUX (PYHKIMI YHCIOBOTO apryMEHTA;

UCIOJIb30BaTh rpaduku (GYHKIMA i1 MCCIENOBAaHUA TIPOLIECCOB U
3aBUCUMOCTEH MpHU pElICHUH 3aJlay U3 APYTUX y4eOHBIX MPEIMETOB U peasibHON
KU3HU, BBIpAXXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BEIMUMHAMU;

Havana maTeMaTH4ecKOro aHajm3a:

CBOOOJHO OMNEPHUPOBATh MOHATHIAMU: apuPMeTHUecKass U TIeOMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUUECKasi MPOrpeccus, TUHEUHBIN U
HKCIOHEHLIUAJIBHBIN POCT, (POPMYJIa CIOKHBIX IPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTaHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PEIIEHUs peajbHBbIX 3aJad MPUKIATHOTO
XapaKkTepa;

cBOOO/IHO ONEPUPOBATH MOHATUAMU: NOCIEO0BATENLHOCTD, CIIOCOOBI 3aJaHUS
NIOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE M OIPAaHWYEHHBIE IOCIEAOBATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXKIACHUS MAaTEMaTUYECKOro aHali3a KakK aHaiu3a
OCCKOHEYHO MAJIBIX;

cBOOO/IHO ONEPUPOBATh MOHITUSIMU: HEMIPEPHIBHBIC (PYHKIIMH, TOUKU pPa3pbiBa
rpaduka GyHKINH, aCUMIITOTHI rpaduka QyHKITUY;

cBOOO/IHO OIEpUpOBaTh MOHATUEM: (YHKIMS, HENpepbIBHAs Ha OTpPE3KE,
IMPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKIUH AJI PELICHUS 3a/aY;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
dbyHKIIMH, KacaTelbHas K TpaduKy QyHKINY;

BBIYKCIIATh ITPOU3BOJAHBIE CYMMBI, IIPOU3BEACHUS, YACTHOTO U KOMITO3HIIMH
JNBYX (YHKIMH, 3HATh TPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIUH;

UCIIOJIb30BaTh T€OMETPUUYECKUI MU (U3MYECKUN CMBICT MPOU3BOJHOM s
peuieHus 3aaay.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMNEpUpPOBaTh  MOHATUSMHU:  MHOXKECTBO, OMNEpaluud  Hal
MHOKECTBaMU;

UCIT0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jyisi ONMCaHUs pealbHbIX
MPOLIECCOB U SBJICHUH, IPU PELICHUN 33]1a4 U3 IPYTUX yUYeOHBIX MPEAMETOB;

cBOOOJIHO OIEpPHPOBaATh TMOHATUSIMU: OIpENETICHHE, TEeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHYECKOTO 00BEKTa, T0KA3aTEIbLCTBO, PABHOCHIIbHBIE
ypaBHEHUS U HEPABEHCTBA.



K koniry obOyuenuss B 11 kJjacce 0Oy4yarOmIMiiCd MOJYYUT CIEAYIOIIHE
IPEIMETHBIE PE3YJIbTAThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTrO
Kypca «Anrebpa 1 Hayajia MaTEMaTHUECKOTO aHaIu3ay:

Yuciia 1 BbIYHCICHHSA:

cBOOO/IHO OIIEPUPOBATH MOHATUSAMU: HATYPAJIbHOE U LIEJI0E YUCIIO, MHOKECTBA
HaTypaJbHBIX U LENBIX YHUCEI, UCIIOIb30BATh MPU3HAKHU JECIUMOCTH LIEJIBIX YUCET,
HO/l u HOK HaTypanbHBIX 4YMcCeNl IJis PELICHUs 3a/ad, MPUMEHSATh ajJrOpUTM
EBxnuna;

cBOOOIHO ONEpUpOBaTh IOHATHEM OCTAaTKa [0 MOAYJIO, 3alMChIBaTh
HaTypaJIbHbIE YHCJIA B PA3JIMYHBIX ITO3ULIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJHO ONEpUPOBATh MOHATUAMH: KOMIUIEKCHOE YHUCIO M MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE YMCIa B alreOpanyeckod u
TPUTOHOMETPUUECKOH (hopMe, BBIMIOJIHATH apu(METHUECKHE ONEepaly ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEPaBeHCTBA:

CBOOOJHO ONEPUPOBATh MOHATHSIMHU: HUPPALMOHAIIBHBIE, MOKa3aTeJbHbIE U
Jorapu(MUYECKHE€ HEpPaBEHCTBA, HAXOAUTh MX PEIIEHHS C TMOMOUIBIO
PABHOCHJIBHBIX IIEPEXO/IOB;

OCYIIECTBISATh OTOOp KOpHEH TMpH pEHIeHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOJHO OINEpUPOBaTh IMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXOAuMble  (OpMyJbl  JUIsl  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOIHO ONEPHUPOBATh MOHATHAMH: CUCTEMa U COBOKYNHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEH pallMOHAJIBHBIX, NPPALMOHATIBHBIX, MOKA3aTENbHBIX U
Jorapu(pMUUECKUX YpaBHEHHUI U HEPABEHCTB;

pemarsb palMOHAIbHEIE, UppalOHaJIbHBIE, IIOKa3aTEeIIbHBIE,
jgorapupMUyYeCKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
CoZieprKalllie MOIYJIM U TapaMeTphl;

MPUMEHSTH TpaduuecKre METOAbI JJI PElIeHNUs] YpaBHEHUN U HEPaBEHCTB, a
TaKXKe 3aJ1a4 ¢ IapaMeTpaMy;

MOJICJIMPOBATh pealibHble CHUTYyalldd Ha S3bIKE€ alnreOpbl, COCTABIATH
BBIPDAKECHUS, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHUIO 33/1a4H,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENIM C HCIIOJIb30BAHMEM ammapara anreopsl,
WHTEPIIPETUPOBATH ITOJTYyYECHHBIN pPE3yJIbTaT.

DOyHKuHUU U rpadpuKu:

CTpPOUTHh TpaduKU KOMMIO3UIMHU (PYHKIUH C TOMOIIBI0 3JIEMEHTAPHOTO
UCCJIEJOBaHMSI U CBOIMCTB KOMITO3ULIMU ABYX (DYHKIIHIA;



CTPOUTBH F€OMETPUUECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPAUHATHOM
IJIOCKOCTH;

CBOOOZIHO OMEpPUpPOBaTh TMOHATUSAMHU: TpPadUKH TPUTOHOMETPHUUECKHX
byHKIU];

OPUMEHATh (QYHKIUM Ui MOJCIHUPOBAHMS U HCCIENOBAHUS PEaJIbHBIX
IIPOLIECCOB.

Havana maTeMaTH4eCcKOro aHaJm3a:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUIsl MCCIIE0BaHUs (DYHKIIMM HAa MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJblllee U HAaMMEHbIIee 3HaU€HUsI (PYHKIIMHM HENPEPHIBHON Ha
OTpPE3KE;

UCIIOJI30BaTh IMPOU3BOJHYIO Il HAXOXKJICHHUS HAWIY4ylIero peuieHusl B
IIPUKJIAJHBIX, B TOM YUCJIE COLMAIBHO-3KOHOMUYECKHUX, 3a/1a4ax, JJIsl OPEIEICHUS
CKOPOCTH U YCKOpPEHHS Mpoliecca, 3aJaHHOro (hopMyIIoi Win rpadukoMm;

CBOOOJHO OMNEpHUpPOBATh MOHATHSAMH: IE€pBOOOpa3Has, OMNpPEICIEHHBINI
WHTErpajl, HAXOAWTh IEPBOOOpA3HBIE AIEMEHTAPHBIX (PYHKIMHA M BBIYUCIATH
uHTerpai no gpopmyne Herotona-Jlelonuna;

HAXOAMTb IJIOLIAAM IUIOCKUX (GUTYpP U 0OBEMBI TEJ ¢ TOMOUIBIO UHTETpaa;

UMETh MPEJCTABICHUE O MATEMAaTUYECKOM MOJEIMPOBAHUU HA IpPUMEpPE
cocTaByeHUs U PepeHIINaTbHBIX YPAaBHEHU;

pemarb TpUKJIaJHbIE 3a7aud, B TOM YHUCIE COLMAIIbHO-IKOHOMHUYECKOTO MU
($u3NYECKOTo XapakTepa, CpeICTBAMU MAaTEMAaTUYECKOTO aHaIU3a.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

HaumeHnoBaHue pa3aesioB U TeM
NPOrpaMmbl

MHO0X€eCTBO JIEUCTBUTEIHLHBIX UHCEI.
MHorounensl. PalinoHanbHble ypaBHEHHUS U
HepaBeHCTBA. CHCTEMbI IMHEHHBIX
ypaBHEHUH

Oynkuun u rpaduku. Crenennas GyHKIHS C
LeJIBIM [TOKa3aTeIeM

Apudmernueckuit KOpeHb N-0i CTENEHH.
WppatnmonanbHble ypaBHEHUS

IToka3zarenbHas pyHkuus. [lokasarenbHble
YpaBHEHHUS

Jlorapudmuueckas GyHKIUS.
Jlorapudmuueckre ypaBHEeHUs

TpPUrOHOMETPUYECKHE BBIPAKEHUS U
YpaBHEHUSA

ITocnenoBaTeaIbHOCTH U IIPOrPECCUH
HenpepriBabie pynkiuu. [IponsBoanas

[ToBTOpenue, 060061IeHNE, CUCTEMATH3AIUS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoauuecTBO 4acoB

Bcero

24

12

15

10

18

22

10
20

136

KonTposbHbie
padoThbI

IIpakTnyeckue
padoThbI

DJIEeKTPOHHbBIE
(uudgpossbIe)
o0pa3oBaTejibHbIE

pecypchbl



11 KJIACC

Ne
n/n

HaumeHnoBaHue pa3aeioB U TeM
NPOrpaMmblI

HccnenoBanue GyHKIHIA C TTOMOIIBIO
IIPOU3BOIHOMN

[lepBoobOpasHas u uHTErpa

I'paduku TPUTOHOMETPHUECKUX (DYHKITHHA.
Tpuronomerpruyeckue HepaBeHCTBA

UppanmnonansHelie, mokazaTeabHbIC U
norapuMuUecKrue HEpaBEeHCTBA

KomiiekcHele yncna
Harypanbnsle u niensie yucna

Cucremsl paluoHaAIbHBIX, HPPALIMOHAIBHBIX
MOKa3aTeIbHBIX U JorapupMUuecKux
YpaBHEHUU

3agauu ¢ mapaMeTpamu

[ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AL
3HAHHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoauuecTBO 4acoB

Bcero

22

12

14

24

10
10

12

16

16

136

KoHnTpoJubHbie
padoThbI

IIpakTHYeckue
padoThbI

DJIEeKTPOHHbBIE
(uudgpossbIe)
o0pa3oBaTejibHbIE

pecypchl



HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoumnuecTBo yacos DJIEeKTPOHHbIE
Ne Hara uugposeie

Tema ypoka Konrpoabnbsie IIpakTHueckue
n/n Bceero u3ydyeHuss oOpa3oBaTejibHbIE

padoThI padoThbI pecypenI

MHO03k€ecTBO, Onepauu Hajl
MHO>ECTBAaMU U UX CBOMCTBA

2 Huarpammsl Ditniepa-Benna 1

[IpruMmeHeHne TeopeTuKo-
3 MHO>KE€CTBEHHOTI'0 armnapara sl peleHus 1
3a7a4
Parmmmonansaeie uncna. OOBIKHOBEHHBIC U
4 JIeCATUYHbIE JPOOU, IPOLIEHTHI, 1
OeCKOHEYHBIE TIEPUOANYECKHUE TPOOH
Parmmonaneaeie unciaa. OOBIKHOBEHHBIC U
5 JECSITUUHbIE IPOOH, IPOLIEHTHI, 1
OECKOHEYHBIE TTEPUONMUECKHUE TPOOH
[Tpumenenue apobeli U MPOICHTOB IS
pEIICHUS IPUKIATHBIX 3a7a49
[Tpumenenue apobeli U MPOICHTOB IS
pElIeHs TPUKIaJAHbIX 3a7a4
JleicTBuTenbHBIC YKclia. PaimonanbHbIC U
HUPpAIMOHATILHBIE YHCIIa
Apudmernueckue onepanum ¢
JIEUCTBUTEIbHBIMU YU CIIAMHU



10

11

12

13

14

15

16

17
18

19

20

Monyb IeCTBUTENBHOTO YUCTIA U €TI0
CBOMCTBaA

[TpuOnkEHHbBIE BBIYMCIICHUS, TIPAaBUIIa
OKpYTJICHUS, IPUKUJIKA U OLIEHKA
pe3yJlibTaTa BRIYUCICHUN

OCHOBHBIE METO/IbI PEIICHUS LIETBIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEpaBEHCTB

OCHOBHBIEC METO/IbI PEIICHUS LIETBIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPaBEHCTB

OCHOBHBIE METO/IbI PEIICHHS LEIBIX U
JIpOOHO-PALIMOHAIBHBIX YPaBHEHUHN U
HEPaBEHCTB

MHoOrouyieHsl OT OAHON NEPEMEHHOM.
JleneHre MHOTOYJIEeHa HA MHOTOYJIEH C
ocratkoM. Teopema besy
MHOTOYIEHBI C IEIBIMHA
koadunmentamu. Teopema Buera

Pemenne cucreM TMHENHBIX ypaBHEHUN

Pemenue cucrem JIMHENHBIX YpaBHEHUI

Martpuna CUCTEMBI IMHEWHBIX YPAaBHEHHM.

Ornpenenurens MaTpULbl 2X2, €ro
T€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS
Onpenenurenb MaTPUILBI 2X2, €r0

T€OMETPUUYECKUIN CMBICIT U CBOMCTBA;
BBIUMCJICHHE €r0 3HAYCHUS



21

22

23

24

25

26

27

28

29

30

31

[TpuMeHeHne onpeaenuTels 1 PeIeHus
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemenuie nmpukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUN

Pemenne npukiiagHbIxX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUI

KoHnTtpoisbHas padota: "PanronanbHbIe
ypaBHEHHU U HepaBeHCTBA. CHCTEMBI
JUHEHHBIX ypaBHEHUH"

OyHKIMS, CIIOCOOBI 3a/1aHUs QYHKIUH.
B3aumno oOpaTHbIe PYHKIIHH.
Komnoszurus ¢pyHKImii

I'paduk PpyHkuMU. DneMeHTapHbIE
npeoOpa3oBaHus rpagukoB GyHKIUN

OO6nacth ornpeesieHus] 1 MHOYKECTBO
3HaueHul QyHkuu. Hynu ¢pyHkum.
[TpoMexyTKH 3HaK OCTOSIHCTBA

YérHble 1 HeUETHBIE (QYHKIINU.
[Tepuonuueckue Gpynkuuu. [IpomexxyTku
MOHOTOHHOCTH ()YHKIIUH

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHblIee 3HAYCHUE
(GYHKITUN Ha IPOMEKYTKE

Jlunelinas, kBagpaTudHas U JPOOHO-
nuHeHas GyHKIun

DJIeMEHTapHOE UCCIIEIOBAHUE U
MoCTpoeHre TpauKOB ITUX PYHKITUN



32

33

34

35

36

37

38

39

40

41

42

43

DeMeHTapHOe HCCICA0BAaHNUE U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKIUI

CreneHs c 1edbIM IT0Ka3areiaeM. buaom
Hrerotona

Crenens c 1eabIM IT0Ka3aTeaeM. buanom
Hrrotona

CrenenHasi GyHKIUS C HATYpaIbHBIM U
LeJIbIM IToKa3aTeneM. E€ cBolicTBa u
rpaduk

Kontponbhas pabota: "Crenennas
byukus. E€ cBoiictBa u rpadux"

ApudpmeTnueckuii KOpeHb HaTypaJbHOU
CTEIIEHU U €ro CBOKCTBA

ApudmeTnieckuii KOpeHb HATYpaTbHOM
CTEINEHU U €r0 CBOMCTBA

[TpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
CoJIepXalIuX CTENEHU U KOPHU

[IpeoOpazoBaHus YUCITOBBIX BHIPAKCHUH,
COEpKAIINX CTENIEHN U KOPHU

[TpeoOpazoBaHus YHCIOBBIX BBIPAXKECHUN,
COJIEpXKAIINX CTENEHU U KOPHU

WppanmonaneHele ypaBHeHUs1. OCHOBHBIE
METO/IBbI PEIIECHUS UPPALMOHAIBHBIX
YpaBHEHUNU

Nppanuonanbusie ypaBHeHUA. OCHOBHBIE
METO/IbI PELICHNS UPPALMOHATBHBIX
YpaBHEHUNU



44

45

46

47

48

49

50

51

52

53

54

55

Hppaunonansubie ypaBHeHHUs. OCHOBHBIE
MCTOJbI PCHICHUA UPpPALIUOHAIIBHBIX
YpaBHEHUI

PaBHOCHIIbHBIE TTEPEXOBI B PELICHUH
UPpALMOHATILHBIX YPaBHEHHI

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU
VPPALMOHAJIBHBIX YPaBHEHUN

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUHN
VPPALMOHAIBHBIX YPaBHEHUI

PaBHOCHIIBHBIE ITEPEXOABI B PELICHUH
VPPaLMOHAIIbHBIX YPaBHEHUM

CoiicTBa u rpaduk KOpHS N-0if CTENICHN
KaK ()YHKIIMM 0OpaTHOW CTETNEHHU C
HaTypaJIbHBIM I10Ka3aTeNIEM

CaolicTBa U rpaK KOpHSI N-Oi CTENEHU
KaK (YHKIIMM 0OpaTHOW CTENEHHU C
HaTYpaJIbHBIM IOKa3aTeseM

Konrponsnas pabora: "CpoiicTBa u
rpaduK KOpHS N-Oi CTENCHH.
HppanroHanbHbIE ypaBHEHHS"

CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U
e€ CBOMCTBA

Crenens ¢ pallHOHAIBHBIM ITOKA3aTeIeEM U
e€ CBOMCTBA

CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U
e€ CBOMCTBA

[Toka3zarenbHas GyHKIHS, €€ CBOMCTBA U
rpadux



56

57

58

59

60

61

62
63
64
65
66

67

68

69

70

Hcnonb3oBanue rpaduka GyHKUUN A
peLICHUs ypaBHEHUI

Hcnons3oBanue rpaduka GyHKINUN A5
pelieHus: ypaBHEHU

[TokazaTtenbHbie ypaBHeHUs1. OCHOBHBIE
MCTOJbI pCHICHUA ITOKA3aTCIbHBIX
YpaBHEHU I

[TokazaTenbHbie ypaBHeHUsI. OCHOBHBIE
METO/Ibl PEIICHUS TTOKA3aTEeIbHBIX
YpaBHEHU U

[Toka3zaTenbHble ypaBHeHUs1. OCHOBHBIE
METO/Ibl PEIICHHS TOKA3aTEIbHbBIX
YpaBHEHUU

KonrponsHas pabora: "[loka3arenbHast
¢ynkuus. [TokazarenbHble ypaBHeHUs"

Jlorapudm yucna. CoiicTBa orapugpma
Jlorapugm umncna. CoiicTBa jgorapudpma
Jlorapudm uyucna. CoiicTBa iorapugpma
JlecaTuuHbIe U HATYpaJIbHBIE JTOTapH(PMbI
JlecATUYHBIE U HATYpAITbHBIC JIOTapH(PMBI

[TpeoOpa3oBaHue BBIPAKEHUIA,
COJIepXKaIIuX JorapudMpl
[TpeoOpa3oBaHue BBIPAKEHUIH,
COJIeprKaIIuX JorapudMbl
[IpeoOpazoBanue BBIpaKEHUH,
coJIepXKaIIux JorapudMpl
Jlorapudmuueckas pyHKIus, €€ CBOHCTBA
u rpaduK

S W S U G S—y



71

72

73

74

75

76

77

78

79

80

81

82

Jlorapudmuueckas ¢pyHKus, €€ CBONCTBA

u rpaduk
Hcnonp3oBanue rpaguka GyHKIUH IS
pelIeHus ypaBHEHU

Hcnonb3oBanue rpaduka GyHKIUN A5
peLICHUs ypaBHEHUI
Jlorapugmuueckue ypaBHEHUs.

OCHOBHBIEC METO/IbI PEIICHUS
JOTapu(PpMHUECKUX YPaBHEHUI

Jlorapudmuueckue ypaBHEHUSI.
OcHOBHBIE METOIbI PEIICHUS
Jorapu(pMHUECKUX YpaBHEHHH

Jlorapudmuueckre ypaBHEHUSI.
OcCHOBHBIE METO/BI PELLICHUS
JOrapu(pMHUUECKUX YpaBHEHUH
PaBHOCUIIBHBIE TIEPEXO/IBbI B PEILICHUT
Jorapu(pMHUUECKUX YpaBHEHHH
PaBHOCWIIBHBIE NTEPEXOBI B PELICHUH
JOrapupMHUUECKUX YpaBHEHUIN
KonrpomnbHas padora:
"Jlorapudmuueckast pyHKIUS.
Jlorapugmuueckue ypaBHeHUs"
CuHyc, KOCUHYC, TAHT€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

CuHyC, KOCHHYC, TAHT'€HC U KOTaHI€HC
YHCIIOBOTO apryMeHTa

ApKCUHYC, apKKOCUHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa



83

84

85

86

87

88

&9

90

91

92

93

94

95

ApPKCHHYC, apKKOCHHYC U apKTaHI€HC
YHCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,
olpeieIeHue TPUrOHOMETPUUYECKUX
(YHKLHI YUCIOBOrO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,
OTIpeieIeHue TPUTOHOMETPHUYECKIX
(YHKLHI YUCIOBOrO apryMeHTa
OCHOBHBIE TPUTOHOMETPUIECKHE
(bopMyJIbI

OCHOBHBIE TPUTOHOMETPUYECKHE
dbopMyibI

OCHOBHBIEC TPUTOHOMETPUIECKHE
bopmyIbI

OCHOBHBIEC TPUTOHOMETPUIECKHE
(bopMyJIbI

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

[IpeobOpazoBanme TPUTOHOMETPUIECKUX
BBIPAKECHUI

[IpeobOpazoBanme TPUTOHOMETPUIECKUX
BBIPKECHUI

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

Pemenne TpuroHoMeTpHUYECKUX
ypaBHEHUU

Pemenuie TpUroHOMeTpHUUECKUX
ypaBHEHUU



96

97

98

99

100

101

102

103

104
105

106

107

108

Pemenne TpuroHoMeTpUYECKUX
YpaBHEHUI
Pemenne TpUroHoMeTpHUYECKUX
ypaBHEHU U
Pewienne TpuroHOMeTpUYECKUX
YpaBHEHUI
Pelenne TpUroHoMeTprUUECKUX
YpaBHEHU U
Pelenne TpUroHoMeTprUUECKUX
YpaBHEHUU

KonrponsHas padora:
"TpUrOHOMETPUUYECKUE BBIPAKEHUS U
TPUTOHOMETPUYECKHUE ypaBHEHUS"

ITocnenoBaTeNbLHOCTH, CIIOCOOBI 3aJaHUS
nocjienoBareiibHocTel. Meton
MaTeMaTquCKOfI I/IH}IYKIII/II/I

MOHOTOHHBIC U OTPaHUYCHHBIC
NoCJIeI0BaTeIbHOCTU. McTopus aHanm3a
OECKOHEYHO MAaJIbIX

Apudmernueckast mporpeccus
['eomeTpuyeckas mporpeccust

BeckoneuHo yObIBaromasi reoMeTpudecKas
nporpeccus

CymMma OeckoHeYHO yObIBaroliei
F€OMETPUUYECKON MTPOTrPECCUH

JIMHENHBIN ¥ DKCIOHEHMAIIBHBIN POCT.
Yucno e. DopMyra CIOKHBIX MPOLEHTOB



109

110

111

112

113

114

115

116

117

118

119

120

121

122

JIMHEHBIN U SKCIOHEHIIMATIBHBIN POCT.
Yucno e. DopMyia CI0KHBIX POLEHTOB

Hcnonp30BaHue IpOrpeccuu s
pelleHus peaJbHbIX 3a7a4 IPUKIATHOTO
xapakrepa

Konrpomnsnas padora:
"[TocnenoBaTrenbHOCTH U TIporpeccun’”

HenpeprsiBHbIe QYHKINN 1 UX CBOIMCTBA
Touka pa3pbiBa. ACUMIOTOTHI IpadUKOB
byHKIUI

CpoiicTBa (h)yHKIHIA HETIPEPHIBHBIX HA
OTpe3Ke

CaoiicTBa (DyHKIMH HENPEPHIBHBIX Ha
OTpE3Ke

Meton HUHTCPBAJIOB JIA pCIICHUS
HCPaAaBCHCTB

MeTto1 HHTEPBAJIOB ISl PEIICHUS
HEpPABEHCTB

Merton HHTCPBAJIOB JIA pCIICHUSA
HCPAaBCHCTB

IIpuMeHeHne CBOKCTB HEMPEPHIBHBIX
(GYHKUMI 1715 pelieHus 3a1a4

IIpuMeHeHne CBOKCTB HEMPEPBIBHBIX
byHKIUH 115 pereHust 3a1a4

[lepBas u BTOpast npou3BOIHbIC (PYHKIIUU

Onpenenenre, reOMETPUUECKUAN CMBICIT
MIPOU3BOAHOMN



123

124

125

126
127

128

129

130

131

132

133

134
135

136

Onpenenenne, GU3NIECKUN CMBICIT
MIPOU3BOJHOMN

VYpaBHeHuUe KacaTelIbHOU K rpaduKy
byHKIAHA

YpaBHeHHUEe KacaTeNbHOU K TpaQuKy
byHKIIUN

[TpousBoHBIE JI€MEHTAPHBIX (PYHKINN
[Tpou3BoIHBIC AIEMEHTAPHBIX (PYHKIINN

IIpou3sBoaHas CyMMBl, IPOU3BEICHHUS,
YaCTHOT'O U KOMIO3ULIUU (PyHKIUN

[TpousBoHAs CYMMBI, TPOU3BEACHNUS,
YaCTHOTO M KOMITO3ULIUU (HYyHKIIUHI

IIpou3BoHasE CyMMBI, IPOU3BEICHHUS,
YaCTHOT'O ¥ KOMIO3ULIUU (PyHKIUH

Konrtponsnas padora: "[IpousBoanas”

[ToBTOpenue, 0600IIEHNE,
cucTeMaru3auvs 3HaHui: "YpaBHeHus"

[ToBTOpenue, 0600IIEHNE,
cucreMaru3anus 3HaHui: "OyHkuun"

HToroBast KOHTpOJIbHAsA paboTa
HtoroBast KOHTpoJIbHAs paboTa

[ToBTOpenwue, 06001IIeHNE,
cHUCTeEMaTH3alMs 3HaHWI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136



11 KJIACC

KoimmyecTBo yacoB DJIEeKTPOHHbIE
Ne aTa ugposbie
/i Tema ypoxka Beero Kontposbusie IIpakTunueckue f:queﬂnﬂ ::6[()1:12033Tenbnme
padoThI padoThbI pecypenI

IIpuMeHeHne Mpou3BOIHON K

WCCJICIOBAHHIO (QYHKITUI Ha 1

MOHOTOHHOCTb Y 9KCTPEMYMBI

IIpuMeHeHne Npou3BOJHON K

2 WCCJICIOBAHMIO (QYHKITUI Ha 1

MOHOTOHHOCTb M 3KCTPEMYMBbI

IIpuMeHeHne MpOU3BOIHON K

UCcleIoBaHMI0 (PyHKIUH Ha 1

MOHOTOHHOCTBH U OKCTPEMYMBI

IIprMmeHeHne nporu3BOIHON K
4 UCCIeIoBaHMIO (PyHKIUI Ha 1
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

IIpuMeHeHne Npon3BOHOM K

UCCIIeIOBaHMIO (PYHKIUH Ha 1
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

IIpuMeHeHne Mpon3BOHOM K

6 MCCIIeI0BaHMIO (DYHKITMI Ha 1
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxxnenne HanOobIIero u

7 HaWMEHBILIETO 3HAYECHUS HETTPEPHIBHOU 1
(GyHKIIMH Ha OTpe3Ke
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11

12

13

14

15

16

Haxoxnenne HanboIIpIIero u
HaVMEHBIIIETO 3HAYCHUS HENIPEPBIBHON
(GyHKIMU Ha OTpe3Ke

Haxoxxnenre HanOobIIero u
HaMMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GyHKIMH Ha OTpe3Ke

Haxoxneaue HauboIbLIEro u
HAUMEHBIIIETO 3HAYCHUS HEPEPHIBHOM
(GYHKIIUU Ha OTpE3Ke

Haxoxnenue HauOOJIBIIETO U
HAUMEHBIIIETO 3HAYCHUS HETPEPHIBHOM
(GYHKIIMHM Ha OTpe3Ke

Haxoxnenne HanOOIbIIETO U
HAaWMEHBIIIETO 3HAYCHUST HEMPEPHIBHON
(GYHKIIUM Ha OTpe3Ke

IIprMeHeHre nporu3BOIHOMN ISt
HaXO0XJCHUs HAaWIY4llero pelIeHUs B
MPUKJIAJIHBIX 3aa49ax

IIprMeHeHre nporu3BOIHOMN ISt
HaXO0XJICHUs HAaWIY4llIero pelieHus B
MPUKJIAJHBIX 3aa4ax

[IpumeHeHre mporu3BOIHOMN ISt
OTIpeIeTICHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3aIaHHoro GopMyYIIOi UITn
rpadpukom

[IpuMmeHeHre nporu3BOIHOMN IJIst
OTIpEJIeTICHUSI CKOPOCTH U YCKOPECHUS



17
18
19

20

21

22

23

24

25

26

27

28

29

mporecca, 3alaHHOro GopMyJIoi UIn
rpadukom

Kommo3zurus ¢hyHKimii

Kommnozumus GpyHKImii

Kommo3zurus ¢hyHKimii

['eomeTpuyeckue 00pa3sl ypaBHEHUH Ha
KOOPAMHATHOM IIOCKOCTH

['eomeTpuyeckue 00pa3bl ypaBHEHUH Ha
KOOPJMHATHOM TJIOCKOCTH

Konrpomnsnas padora: "VccnenoBanue
GYHKIUI ¢ TOMOIIBIO TPOU3BOTHON"

[TepBooOpa3Hasi, OCHOBHOE CBOHCTBO
epBOOOPA3HBIX

[TepBoOOpa3HbIe IIeMEHTAPHBIX
¢ynkuuit. [IpaBuna HaxoxAeHUSA
epBOOOPA3HBIX

[TepBoOOpazHbIe IIeMEHTAPHBIX
¢ynkuuit. [IpaBuna HaxoXAeHUSA
epBOOOPA3HBIX

NuTerpain. I'eoMeTprudecKuii CMbICI
MHTETpaa

Beruucnenue onpeaen€éHHoro HHTerpaia
no popmysne HoroTona-Jlelt6Huma
Brruncnenue onpenenéHHOro nHTerpana
o popmyne HeroTona-JleliOHuIIa

[IpumeHeHnue uHTErpasia s
HAX0XIEHUS TUIoUIaied TUIOCKUX PUryp



30

31

32

33

34

35

36

37

38

39

40

41

ITpumeHeHne uHTErpaia A
HaXOXJCHUS 00BEMOB Tr€OMETPUYECKIX
Tel

[Tpumepsl pemennii nuddepeHInanbHbIX
ypaBHEHUH

[Tpumeps! pemennii qudQepeHnnaIbHbIX
YpaBHEHU U

MaremaTrnueckoe MOAECIMPOBAHUE
peaTbHBIX MPOIECCOB C MOMOIIBIO
Qg depeHnaIbHbIX ypaBHEHUN

KoHntposbnas padota: "[lepBoobpasznas u
uHrerpan"”

Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U rpaduKu

Tpuronomerpuueckue GyHKIUH, UX
CBOICcTBa U rpaduKu

Tpuronomerpudeckue GyHKINU, UX
CBOMCTBA U rpaduKu

Tpuronomerpuueckue GyHKINH, UX
CBOWCTBA U rpaduKu

Tpuronomerpuueckue GyHKIUH, UX
cBOIcTBa U rpaduKu

OT160p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C IIOMOIIBIO
TPUTOHOMETPUUECKON OKPY’KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX
YPAaBHEHUH C TIOMOILBIO
TPUTOHOMETPHUECKON OKPY’KHOCTH



42

43

44

45

46

47

48

49

50

51

52

53

OT60p KOpHEH TPUTOHOMETPUUECKHUX
YPaBHEHUH € MOMOILIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

OT160p KOpHEH TPUTOHOMETPUUECKHUX
YPaBHEHHUH C IIOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
Pemrenne TpuroHOMETpUYECKUX
HEPABEHCTB

Pemienne TpuroHOMETpUYECKUX
HEPABEHCTB

Penienne TpUroHOMETPUYECKUX
HEPABEHCTB

Pemenne TpuroHOMETpUYECKUX
HEPABEHCTB

KonTponbnas pabota: "['paduku
TPUTOHOMETPUUECKUX (YHKIIHH.
Tpuronomerpuueckue HepaBeHcTBA"
OcHOBHBIE METO/BI PELLICHUS
MIOKAa3aTeIbHBIX HEPABEHCTB
OcHOBHBIE METO/BI PELLIEHUS
MOKAa3aTeIbHBIX HEPABEHCTB
OcHOBHBIE METOIbI PELIEHUS
MOKa3aTeIbHbIX HEPABEHCTB
OcHOBHBIE METO/BI PELLIEHUS
MIOKa3aTeIbHBIX HEPABEHCTB
OcHOBHBIE METOBI PEILIECHUS
Jorapu(pMHUUECKUX HEPABEHCTB



54

55

56

57

58

59

60

61

62

63

64

65

66

67

OCHOBHBIEC METO/IbI PEIICHUS
norapupMHUECKUX HEPABEHCTB

OCHOBHBIE METO/IbI PEILICHUS
JOrapu(pMHUECKUX HEPABEHCTB
OCHOBHBIE METO/IbI pEIICHUS
J0rapu(pMHUUECKUX HEPABEHCTB
OCHOBHBIE METO/IbI pEILICHUS
UppaMOHATILHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pEILICHUS
UppalMOHATIBLHBIX HEPABEHCTB
OCHOBHBIEC METO/IbI PEIICHUS
UppaMOHATILHBIX HEPABEHCTB
OCHOBHBIE METO/IbI peIlICHUS
UppalMOHATILHBIX HEPABEHCTB
I'paduueckue MeTOIbI perIeHus
UppalMOHATIBHBIX YPAaBHEHUN
['paduueckue METO B! perIeHuUs
UpPaMOHATBLHBIX YPaBHECHUN
['paduueckue MeTOIbI perIeHus
NoKa3aTeIbHbIX YPaBHEHUN
['padrueckue METO B! peIIeHUS
NOKa3aTeIbHbIX HEPAaBEHCTB
['padrueckue METO B! peIIeHUS
Jorapu(pMUUECKUX YpaBHEHHM
['paduueckue METO bl pelIeHus
J0rapupMHUUECKUX HEPABEHCTB
I'paduueckue MeTObI peleHus
JorapupMHUUECKUX HEPABEHCTB



68

69

70

71

72

73

74

75

76

77

['padmyeckue METOABI peLICHHS
NOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
YpaBHEHUI

['padmyeckue METOABI peLICHHs
MOKAa3aTeNbHBIX U JOrapuGMUUECKUX
ypaBHEHUH

['paduaeckue MeToabl pemieHust
MOKAa3aTeNbHBIX U JOTapu(MUUECKUX
HEPABEHCTB

['paduueckue MeTobl peLIeHUs
MOKa3aTeIbHBIX U JIOTAPU(HMUIECKUX
HEPaBEHCTB

KonTponbhas pabota:
"UppatmoHaibHble, TOKa3aTelbHbIE U
norapudmuueckue HepaBeHcTBa"

KommnnekcHble uncna. Anrebpandeckas u
TpUTrOHOMETpHUUecKast (pOpMBI 3arucu
KOMILIEKCHOTO YHCIIa

KommnnekcHsble uncna. Anrebpandeckas u
TpUTrOHOMETpHUUecKast (pOpMBI 3arucu
KOMIUIEKCHOTO YHCIIa

ApudmeTnueckne onepanuu c
KOMIIJIEKCHBIMHU YHCJIaMU
Apudmernueckue onepanum ¢
KOMIIJIEKCHBIMHU YK CJIaMU

N300paxeHne KOMIIEKCHBIX YHCET Ha
KOOPAMHATHOW INIOCKOCTH



78

79

80

81

82

83
84

85

86

87

88

89

90

91

N3006paxeHne KOMIJIEKCHBIX YHCET Ha
KOOPAMHATHOW INIOCKOCTH

®opmyna Myaspa. KopHu n-oit ctenenun
13 KOMIUIEKCHOTO YHCIIa

®opmyna Myaspa. KopHu n-oit crernenun
U3 KOMIUIEKCHOTO YHCIia

[IpuMeHeHrne KOMIUIEKCHBIX YU CEIT JIst
petieHus GU3NIECKUX U T€OMETPHUICCKHIX
3a1a4y

KoHTtpoinbHas pabora: "KoMruiekcHbie
yucia"

Harypasibable u nensie yucna
HatypanbHble U 11e51b1e ynciia
[IpumMeHeHue MPU3HAKOB ACITUMOCTH
LEJbIX YHCel

[IpuMeHeHue MPU3HAKOB ACITUMOCTH
HEJTBIX YHCeIT

[IpuMeHeHne NpU3HAKOB ACIUMOCTH
nenbix yncen: HOJ[ u HOK

[IprMeHeHre MpU3HAKOB AEITUMOCTH
nensix uncen: HOJl u HOK
[IprMeHeHre MpU3HAKOB AETUMOCTH
LEJIBIX YHUCEeII: OCTATKU 10 MOYJIIO
IIprMeHeHre IPU3HAKOB AETUMOCTH
LEJIbIX YHUCEII: OCTATKHU 10 MOYJIIO

[IpuMeHeHne MPU3HAKOB ACITUMOCTH
HEJIBIX YHCeNT: aaropuT™M EBkinaa s
peIIeHus 33a/1a4 B LIEJIBIX YMCIax
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93

94

95

96

97

98

99

100

101

KontposbHast padota: "Teopust menbix
qucen"

CucreMa ¥ COBOKYITHOCTh YpaBHEHHIA.
PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
CJIEJICTBUS

CucreMa 1 COBOKYITHOCTh YpaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEAICTBUSA

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYIIHOCTEM pallMOHAIbHBIX
YpaBHEHU I

OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYITHOCTEHN MppalMOHaIbHbBIX
YpaBHEHUU

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTEIbHbIX
ypaBHEHUN

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHUNU

OcHOBHEBIE MCTOABI pCICHUA CUCTEM U
COBOKYITHOCTEH Jlorapu(pMHUUECKUX
ypaBHEHUU

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(pMHUUECKUX
ypaBHEHUU

HpI/IMeHeHI/Ie CUCTCM K PCUICHUIO
MAaTEMATUYCCKUX 3aJa4 U 3aJa4 U3
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103

104

105

106

107

108

109

110

pa3INyYHbIX 00JacTel HayKu U pealbHON
JKU3HU, UHTEPIIPETAIUS TTOJTyYSeHHBIX
pE3yJIbTaTOB

[IprMeHeHre CUCTEM K PELICHUIO
MaTeMaTHYeCKUX 3ajay U 3aja4 u3
pa3InyYHbIX 00JacTel HayKu U pealbHON
YKU3HHU, UHTEPIIPETAIUS TTOJTYYSHHBIX
pe3ybTaToB

[TpruMeHeHHEe HEpaBEHCTB K PELICHUIO
MaTeMaTHUYeCKUX 3aJa4 1 3a/1a4 U3
pasInYHbIX 001aCTe HAYKH U pPeabHOM
YKU3HU, UHTEPIIPETALUs IOJyUYEHHBIX
pe3yJIbTaToB

Konrtponsnas pabora: "Cucrembl
paloOHaIbHBIX, HPPALMOHAIBHBIX
NOKa3aTeIbHbIX U JIOrapu(PMUIECKUX
ypaBHEHUI"

PanyionaibHble ypaBHEHUS C
napameTpamu

ParmonanbsHbIE HEPABEHCTBA C
rapaMeTpamMmu

PanyoHanbHbIE CUCTEMBI € ITapaMETPAMU
HppauroHanbHbIE YpaBHEHHS,
HEPaBEHCTBA C lTapaMeTpamMu
HppanroHanbHbIE CUCTEMBI C
napaMeTpamu

IToka3arenbHble ypaBHEHUsI, HEPAaBEHCTBA
C IapaMeTpaMu
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112

113

114

115

116

117

118

119

120

121

IToka3aTenpbHBIE CHCTEMEI C napamMmeTpaMmu

Jlorapugmuueckue ypaBHEHHUS,
HEPaBEHCTBA C [TapaMeTpaMu

Jlorapudmuueckre CUCTEMBI C
napameTpamu

TpuronomeTrpuyeckue ypaBHEHUS C
napaMeTpamu

TpuroHomeTpruuecKue HEPABEHCTBA C
napaMeTpamu

TpUroHOMETPUYECKUE CUCTEMBI C
rapameTpamu

[TocTpoenue u nccneaoBaHue
MaTeMaTUYECKUX MOJEIIEN peallbHbIX
CUTYallMil C IOMOIIbIO YPABHEHUN C
rapaMeTpamMmu

[Toctpoenue u uccienoBanue
MaTeMaTHYECKUX MOJIeNIel pealbHbIX
CUTyallUli C IOMOILBIO CUCTEM
YpaBHEHHI ¢ MapameTpamu

[TocTpoenue u uccinenoBanme
MaTEMaTUYECKUX MOJENIEN PeaIbHbIX
CUTyallUl C IOMOILBIO CUCTEM
YpaBHEHH ¢ MapameTpaMu

KonTponbhas pabota: "3anauu ¢
napaMmerpamu”

[ToBTOpenwme, 0600IIEHNE,
cucTtemMaTu3anus 3Hanui: "YpaBHeHus"
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123

124

125

126

127

128

129

130

131

132

[ToBTOpEHmE, 0600IICHUE,
cucTemarusauus 3HaHui: "YpaBHenus"

[ToBTOpEHmE, 0000IIECHNE,
cHucTeMaTu3alus 3HaHui: "Y paBHEHUSI.
Cucrembl ypaBHeHUI"

[ToBTOpenwue, 0600mIeHNE,

cucreMaruzaius 3Hanuii: "HepaBencrpa"

[ToBTOpeHue, 0600mEeHNE,

cucreMaru3aius 3Hanuii: "HepaBencrpa"

[ToBTOpEHHE, 0000IICHNE,
cucrtemaTtusanus 3Hanuil: "HepaBencrna'

[ToBTOpenme, 0600mEeHNE,
cucremarusanus 3HaHuit: "[IponsBogHas
u €€ npuMeHeHue"

[ToBTOpEHue, 06001IEHNE,
cucremarusanus 3HaHuit: "[IponsBogHas
u e€ npumeHeHue"

[ToBTOpenue, 06001IIECHNE,
cuctemaruzanus 3HaHui: "[IponsBoaHas
u e€ npuMeHeHue"

[ToBTOpenwue, 06001IIEHNE,
cuctemaruzanus 3HaHuii: "MHTerpan u
€ro npuMeHeHue"

[ToBTOpenwue, 0600MIEHNE,
cucreMaru3anus 3HaHui: "OyHkunn"
[ToBTOpenwme, 0600IIEHNE,
cuctemaTusanus 3Hanuil: "OyHkuun"



133

134
135

136

[ToBTOpEHmE, 0600IICHUE,
cucreMaruzanus 3HaHui: "OyHkuun"

HroroBasi KOHTpOJIBHAs paboTa
HToroBast KOHTpOJIbHAS paboTa

[ToBTOpEeHmE, 0600IICHNE,
cHUCTEMaTH3alus 3HAaHUI

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

136



IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOM TPOI'PAMMBI

10 KITACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

1.1

1.2

1.3

1.4

1.5

2.1

2.2

23

24

2.5

HpOBepﬂeMme NnpeaAMETHLBIC PE3YyJIbTAaThl 0CBOCHUSN OCHOBHOI1
06pa30BaTeJ’le0ﬁ nporpamMmasl CpeaHEro oﬁmero oﬁpasoBa}mﬂ

Yucna ¥ BRIYUCICHUS

OnepupoBaTh MOHATHSMM: palMOHAJIBHOE M JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs! U JECATHUYHAs APOOb, IPOLIEHTHI

BemonHATe  apudmMeTHUecKkue Oomepanud ¢ PalUOHAIBHBIMH |
JIEHCTBUTEIbHBIMU YUCIIAMU

BreimonssTh HpI/I6JII/I)KéHHBI€ BBIYMCIICHUA, HCIIOJIb3YyA ImpaBujia
OKpYIUICHUA, ACIAaTh IPUKUAKY U OLCHKY pE3yJibTaTa BBIUMCIICHUH

OnepupoBaTh MOHATUSMU: CTEIEHb C LEJIBIM IOKa3aTesieM, CTaHJapTHas
¢dbopMa 3anucH AEUCTBUTEIBHOIO YKCia, KOPEHb HATYpaJbHOW CTENEHU;
UCIOJIb30BaTh MOAXOJAILYI0 (OPMY 3alHCH ACUCTBUTEIbHBIX YHCEN JUIs
peLICHUs IPAKTUYECKUX 3a]1a4 U IPEICTaBICHUs JaHHBIX

OnepupoBaTh MOHATHSMH: CUHYC, KOCMHYC M TaHI'€HC IPOU3BOJIBHOIO
yIia; HCIOJIb30BaTh 3allUCh IPOM3BOJIBHOIO YyIja 4Yepe3 oOpaTHbIE
TPUTOHOMETpHYECKHE (PyHKINU

YpaBHEHHUS 1 HEPABEHCTBA

OnepupoBaTh MOHATUSMU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO, LIEJIOE,
panMoHaIBHOE, UPPALMOHAIILHOE YpaBHECHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHUE

BoinonHATe mpeoOpa3oBaHUsT TPUTOHOMETPUUYECKHUX BBIPAKEHHH H

p€miaTb TPUTOHOMETPHUICCKHUEC YPaBHCHUA

BrimonHaTe npeoOpa3oBaHus HENbIX, PAMOHAIBHBIX U UPPALMOHATIBHBIX
BBIDOKEHMM M penlaTb OCHOBHBIE THUIIBI LEJNbIX, PALMOHAIBHBIX H
MPPALMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB

HpI/IMCHHTL YpaBHCHUA W HCPABCHCTBA IUJIA PCIICHHUA MATCMATUUCCKHX
3aaa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKH U peaHLHOﬁ KHU3HHU

MogenupoBaTh peajbHble CUTyallUd Ha S3bIKE aiareOphl, COCTaBIIAThH
BBIPAXCHMSI, YPAaBHEHHUS, HEPABEHCTBA 10 YCIOBHIO 3a/la4M, UCCIIEI0BATh
MOCTPOCHHBIE MOJICNIN C MCIIOJIb30BAaHUEM arlapara ajareOpsl

OyHKIMU U TpaduKu



3.1

3.2
3.3

3.4

3.5

4.1

4.2

4.3

4.4

5.1

52

53

11 KUIACC

Kon
NPoBePSIEMOro
pe3yjabTarta

1

1.1

1.2

OnepupoBaTh MOHATUSAMHU: (QYHKIHSA, CIOCOOBI 3amaHusl (YHKIIUH,
001acTh ONpENeNieHus] W MHOXKECTBO 3HAYCHUH (QYHKIWHU, Trpaduk
(GyHKIMH, B3aUMHO 00paTHbIC PYHKIIUN

OnepupoBaTh MOHATUSMH: YETHOCTh M HEYETHOCTh (DYHKIUH, HYIH
(bYHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSTHCTBA

Hcnonb3oBath rpaduku GyHKIUN 1)1 pEIICHUs] ypaBHEHUI

Crpoutb W uuTarh TpapuKH JIHHEHHOW (QYHKUIMHU, KBAaIPATUIHOU
(GYHKLIMH, CTENIEHHON (DyHKIMHU C 1IeTIbIM II0Ka3aTesieM

Hcnonb3oBate Tpapuku (QYHKUUH U1 HMCCIEJOBAaHUS NPOLECCOB U
3aBUCUMOCTEH TPHU PEHICHWHU 3a7ad U3 JPYTUX Y4eOHBIX TPEJAMETOB H
peanbHOM JKM3HHU, BBIpaXaTh (OpMylaMH  3aBHCHUMOCTH  MEXKITY
BEIMYMHAMU

Hauyana MmaTeMaTH4eCKOT'O aHaIM3a

OHCpHpOBaTI) INOHATHUAMU. II0CJIICOA0BATCIBbHOCTD, apI/I(i)MeTI/IT-IeCKaSI u
reoOMCTpHUUICCKasa IIpOrpeCCuu

OnepupoBaTb MOHATUSIMHU: OECKOHEUHO YOBIBaroIlas IeoMeTpuyecKas
mporpeccusi, cymMma OECKOHEYHO YOBIBAOIICH TE€OMETPUUYCCKOM
IIPOrpeccuu

3anaBarh MOCIEI0BATEIbHOCTH PA3IMYHBIMU CLIOCO0AMU

Hcnonp30Barh CBOMCTBA MMOCIEIOBATEIBHOCTEH MW MPOTrPEecCUid s
pelIeHus pealibHbIX 3aa4 MPUKIIaJHOTO XapaKTepa

MHoecTBa U JIOTUKA
OnepupoBaTh NOHATUSAMU: MHOKECTBO, ONIEpPAIIUN HaJl MHOKECTBAMHU

Hcronb30BaTh TEOPETUKO-MHOKECTBEHHBIM —anmapar g ONHCAHMS
peasIbHBIX MPOIIECCOB U SIBJICHUM, PU PEIICHNH 3a/1a4 U3 APYTUX yUeOHBIX
IIPEAMETOB

OnepupoBaTb  NOHATUAMM:  OINpPEAEICHUE, TEOPEMA,  CIEACTBHUE,
JI0Ka3aTeNbCTBO

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMBbI CpeHero 0o1ero odpa3oBanust

Yycna ¥ BEIYUCIIEHUS

OHepI/IpOBaTB MNOHATUAMU: HATYPaJIbHOC, LCJIIOC YHCIIO; HCIIOJb30BATh
MNPpU3HAKHU ACIIUMOCTHU MNCJIBbIX YHUCCII, PA3JIOKCHUC UYUCIIa Ha IIPOCTHIC
MHOXXHUTEIIN IJI1 pCHICHUA 3aaa4

OHepI/IpOBaTB MOHATHUEM: CTCIICHDb C pallMOHAJIbHBIM ITOKa3aTCJICM



1.3

2.1

2.2

23

24

2.5

2.6

3.1

3.2

33

3.4

4.1

4.2

4.3

OnepupoBaTh MOHATUSAMU: JIOTAPU(PM YUCIA, ACCITUUHBIC U HATYPAIbHBIC
JorapudMbl

YpaBHEHMS U HEPABEHCTBA

[IpumensiTh cBOiiCTBa cTemeHU Juid MpeoOpa3oBaHUs BBIPAXKEHUI,
ONEepUPOBATh TOHATUSMU: TOKa3aTeIbHOE YpaBHEHHE M HEPaBEHCTBO;
peliaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHU U HEPABEHCTB

BeimonHATe 1peoOpa3oBaHusl BBIPAKECHUH, COJACPIKALINX JIOTapU(pMBL;
ONEepUPOBATH MOHATUSAMU: JIOTApU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;
peliaTe OCHOBHBIE TUIIBI JJOrapU(PMUUECKUX YPAaBHEHUM U HEPABEHCTB

Haxonuts penieHust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

OHepI/IpOBaTL MOHATHUSIMH: CUCTEMA JIMHEHHBIX ypaBHeHI/Iﬁ u eé PEIICHUC,
HUCIIOJIB30BAaTh CUCTEMY JIMHEWHBIX ypaBHeHI/Iﬁ JJIA PCUICHUA
MMPAaKTUYCCKUX 3aqaq

Haxonute  pemieHMss  OpPOCTEHIIMX  CHCTEM M COBOKYIHOCTEW
palOHaIbHBIX YPABHEHUN U HEPABEHCTB

MonenupoBaTh peajbHBIC CHUTYallMH HA SI3bIKE alreOpbl, COCTABIATH
BBIPAXKEHHUSI, YPABHEHHUS, HEPABEHCTBA U CUCTEMBI 10 YCJIOBHUIO 3aJayH,
HCCJIEI0BATh IOCTPOEHHBIE MO/JIENH C UCIIOJIB30BaHUEM allliapara ajareOpsbl

OyHKIMK U TpauKH
OnepupoBaTb MNOHATUSIMU: NEpUOANYECKas (QYHKIMSA, TPOMEXKYTKU
MOHOTOHHOCTH ()YHKIIMH, TOUYKH SKCTpeMyMa (pyHKIUH, HauOoJbIlIee U

HalMEeHblIIee 3HaueHUs! QYHKIMHM Ha IPOMEKYTKE; UCIOIb30BATh UX IS
uccieoBaHus QyHKIMH, 33JaHHOM IrpaduKoM

OnepupoBaTh NOHATUAMU: FpaUKH MOKa3aTeIbHON, TOTapuPMUUECKON U
TPUTOHOMETPUYECKUX (PYHKUMH; H300paxaTb HX Ha KOOPAWHATHOU
IUIOCKOCTH M UCIIOJIb30BATh ISl PEILICHUS] YPAaBHEHUI 1 HEPABEHCTB

N300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaQUKd JTUHEHHBIX
YpaBHEHUH W UCHOJB30BaTh HMX JUIS PEIICHUS CUCTEMbl JIMHEWHBIX
YpaBHEHUU

Hcnonb3oBate Tpapuku (QYHKUUH 11 MCCIEJOBAaHUS NPOLIECCOB U
3aBUCUMOCTEH U3 APyruxX yuyeOHBIX TUCIMITINH

Hauvana maremMaTtnyeckoro aHaamsa

OnepupoBaTb NOHSTHUSIMU: HENpepbIBHAS (PYHKIMS, MPOU3BOAHAS
GYHKIUM; HCIONb30BaTh TEOMETPUYECKH U (QU3MUECKHil  CMBICT
MPOU3BOAHON T PELICHUS 3a/1a4

HaxomuTe  TNpOM3BOAHBIE  BJEMEHTApHBIX  (YHKUUH,  BBIYUCIATH
IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (PYHKIIUH

Hcnonb30BaTh  MPOU3BOAHYIO JJIi  HCCIEAOBaHUS  (YHKIMM Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHATh PE3YJIbTAaThl UCCIEI0BAHUS K
MOCTPOCHHIO TPa(hUKOB



Hcmonbs30BaTh MMPOU3BOAHYIO I HAXOXIACHUA HAWITYYIICTO PCIICHUSA B

44 MPUKJIAIHBIX, B TOM YHCJIE COI[UAIIbHO-DKOHOMUYECKHX, 3a7jauax

45 OnepupoBaTh MNOHATHUSAMH: NEPBOOOpa3Hass M HMHTETPAN; IOHUMATH
' reOMETPUYECKUI 1 (PU3MUECKHI CMBICIT HHTETpajia

46 Haxoauts mnepBooOpasHble dJIEMEHTapHbIX  (PYHKUMNA, BBIYUCISATH
' uHTerpai mo ¢popmyie Hetotona — JleliOnuna

47 Pemate npukiagHbie 3a1a41, B TOM YHCIIE COIMAIbHO-DKOHOMUYECKOTO U

(1)I/I3I/I‘ICCKOFO XapaxkTepa, Cpe€aCTBaM MaTEMaTUYCCKOI'O aHaIn3a

HPOBEPAEMBIE JIEMEHTDBI COAEP KAHUSA

10 KVIACC

Kox

1

1.1

1.2

1.3

1.4

1.5

2.1

2.2

23

24
2.5

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Yucna 1 BBIYUCIICHUS

Panmonanehpie uncina. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOM, TPOILIEHTHI,
OecKOHEUHbIE  NepuoAuYeckue  apodu.  ApupMerudyeckue  omepauuu ¢
paloHaIbHBIMU YHCIIaMH, MpeoOpa30BaHUs YHCIOBBIX BbIpakeHUH. IIpumMeHneHue
ApoOelt U MPOLIEHTOB JUISl pEeIIeHUs] NMPUKIAJAHBIX 3a7ay U3 pa3InyHbIX OTpaciel
3HaHUH U PEaIbHON KU3HU

JelictBuTenbHble  4YMcia.  PalMoHanbHBIE W UPpPALMOHAIBHBIE  YHCIIA.
Apudmernueckue omnepanuu ¢ JAeMCTBUTENbHBIMU unciaamu. [IpubnmxéHHbIe
BBIYMCIICHMS, IPABUIIA OKPYTJIEHUS, IPUKNKA U OLIEHKA pe3ysIbTaTa BEIYACICHUN

Crenens ¢ mensiM mokazateneMm. CrtanmapTHas ¢opma 3amucu JAeWCTBUTEIHHOTO
yucna. Mcnonp3oBaHue moaxonasimed GopMbl 3alucH TEUCTBUTEIBHBIX YHCEI IS
peLIeHHs TPAKTUYECKHUX 3a7a4 U MPEICTaBICHUS TaHHBIX

Apudmernueckuil KOpeHb HaTypasibHOW cTereHu. JlelicTBus ¢ apupMeTH4ecKUMu
KOPHSIMU HAaTypaJIbHOW CTETIeHU

CuHyCc, KOCHMHYC M TaHI€HC 4YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
APKTAHT€HC YUCIOBOTO apryMeEHTa

VYpaBHEHHs U HEPABEHCTBA
ToxecTBa U TOXKJIECTBEHHbIE ITPeoOpa3oBaHus

[IpeobpazoBanue TPUTOHOMETPHYECKUX BBIPAKECHU . OcHOBHBIE
TPUTOHOMETpHYECKHE (POPMYIIbI

VYpaBHeHHE, KOpeHb ypaBHEHUs. HepaBeHCTBO, pelleHHEe HepaBeHCTBa. Merton
MHTEpBAJIOB

Pemenue nenbix 1 JpoOHO-paLIMOHAIBHBIX YPaBHEHUN 1 HEPABEHCTB

Pemrenne nppalMOHaNBHBIX YPAaBHEHUN U HEPABEHCTB



2.6

Pemrenne TpuroHOMETpUYECKUX YPaBHEHUM

HpI/IMeHCHI/Ie ypaBHeHI/Iﬁ M HCPABCHCTB K PCIICHUIO MAaTEMATUYCCKUX 3ada4 U 3aJa4

27 U3 PA3JIMYHBIX 00JIACTEeH HAYKH U PEATbHOM KU3HH
3 OyHKIMU U Tpaduku
31 @Oynkuus, cnocoObl 3amanus QyHkuuu. I'paduk ¢ynxmuu. BzaumHOo oOpaTHBIE
' GyHKIMU
19 OO6nacTh ompeeneHuss U MHOXECTBO 3HaueHUW QyHkuuu. Hymm QyHKimm.
' [IpoMexyTkH 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PyHKINU
13 CrenenHast GyHKIHS ¢ HATYpPaJIBHBIM H LIEJIBIM TIOKa3aTesieM. E€ cBoiicTBa u rpaduk.
' CpoiicTBa 1 rpadK KOPHSI 71-0¥ CTETICHU
34 TpuronomeTpudeckasi OKpY>KHOCTb, ONMPEICICHHE TPUTOHOMETPUYICCKUX (YHKIIHIA
' YHCIIOBOTO apryMeHTa
4 Havana maremaTnueckoro anaiansa
41 [locnenoBarenbHOCTH, C€HOCOOBI 3ajaHus IocieqoBareabHocTed. MOHOTOHHBIE
' [0CJIEI0BATEILHOCTH
ApudmeTrnueckas ¥ TeoMeTpUuecKas Mporpeccuu. beckoHeuHo yObIBaromias
45  TEOMETpHYECKasd MPOrPECCHs. Cymma OeCKOHEYHO YOBIBAIOLIEH TeOMETpUYECKOM
' nporpeccuu. Dopmyia CI0XHBIX MPOLEHTOB. lcrosib30BaHME NPOrpeccuu JUis
pelIeHns peabHbIX 3aJa4 MPUKIaJHOTO XapaKTepa
5 MHokecTBa U JIOTUKA
MHoXxecTBO, omepanud HajJ MHOXecTBamH. Jluarpammbr Ditnepa — Benna.
5.1 [IpuMeHeHne TEOPETUKO-MHOKECTBEHHOIO araparta i OINHUCAaHUs pPealbHbIX
MIPOLIECCOB U SBIICHUH, P PEIICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEAMETOB
5.2 Ompenenenue, Teopema, CIeACTBUE, 10KA3aTEIHLCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHMS
1 Yucna v BBIYUCTICHUS
1.1 Harypanbnsie u nensie yucna. [IpusHaku Je1MMOCTH HETbIX YUCE
1.2 CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeneM. CBOWCTBA CTEIIEHU
1.3 Jlorapudm yucna. JlecaTudHbIe U HATYpaTbHBIC JTOTapU(HMBI
2 VYpaBHEHHsI U HEPABEHCTBA
2.1 [IpeoOpa3oBanue BBIPAXKEHHA, COACPIKAIIHNX JIOTApU(MBI
9 [Ipeo6pa3oBanHue BbIpaxeHUil, CoAepKAIIUX CTENEHHU C pallMOHAIbLHBIM
' MoKa3zareyeM
2.3 [TIpumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB
24 IlokasaTenbHbIC ypaBHEHUS U HEPABEHCTBA
2.5 JlorapudmMuueckue ypaBHCHHs 1 HEPABEHCTBA



2.6

2.7

2.8

3.1

3.2
33
34

3.5

4.1
4.2

4.3

4.4

4.5

4.6

4.7

CucreMbl JMHEWHBIX ypaBHEHUH. PelieHue mNpuUKIagHBIX 3a7ad C IOMOLIBIO
CHUCTEMBbI JINHEHHBIX YPaBHEHU

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUI U HEPABEHCTB

HpI/IMeHCHI/Ie ypaBHeHHﬁ, CUCTEM MU HEPABCHCTB K PCIICHHUIO MAaTEMaTHYCCKHUX
3a/laq 1 3a71a4 U3 pa3JINIHbIX obnacrei HAaYKH U peaanoﬁ KHN3HU

OyHKIUH U TpaPuKH
@Oynkuums. [lepuonmueckue ¢ynkuun. IIpoMexyTkn MOHOTOHHOCTH (YHKIUH.

MakcumymMbl 1 MUHMMYMBI (yHKImMu. HamOonbinee u HamMeHbIIee 3HAYCHHE
(GYyHKIHMU Ha TPOMEKYTKE

Tpuronomerpuueckue GyHKIMH, HX CBOMCTBA U TpaduKu
[Toka3zarenbHas u orapudmMudeckas GyHKIMH, KX CBOHCTBA U TpaduKH
Hcnonp3oBanue rpagukoB GyHKIUH A1 pelIeHUs] ypaBHEHHH 1 JIMHEWHBIX CHCTEM

Ucnons3zoBanne rpadukoB (YHKIHN AJIS  HCCIENOBAHUA TMPOIECCOB U
3aBUCHMOCTEM, KOTOpbIE€ BO3HUKAIOT NPU PELIEHMM 3a]ad U3 JPYIuX Y4eOHbIX
IIPEAMETOB U pPEaIbHOMN KU3HU

Hagana maTremMaTnyeckoro aHanusa
HenpepeiBable pyHKIMU. METOA HHTEPBAIOB /IS pEIICHUS] HEPABEHCTB
[IpousBonnas ¢pyHkuuu. ['eomerpuueckuil U GU3NUECKUI CMBICI IPOU3BOIHOM

[Tpon3BosHbIe 31eMeHTapHBIX (QYHKUUH. DOopMysbl HaXOXKJIEHHUS MPOU3BOIHOMN
CYMMBI, IPOU3BEIEHUS U YaCTHOTO (DYHKIUH

[IpumeHeHne NPOM3BOAHON K HCCIENOBAHUIO (PYHKIMM HAa MOHOTOHHOCTh H
skcTpeMyMbl. Haxoxnenrne HanOoblero 1 HauMeHbIIero 3Ha4eHusl pyHKIUN Ha
OTpE3KE

IIpumeneHne NpoN3BOAHOM ISl HAX0XKIEHUST HAWITYUIIErO PEIEHHS B IPUKJIATHBIX
3ajadax, A ONpENeNIeHHs] CKOPOCTH Ipolecca, 3aJaHHOro (opMyslIod WU
rpaduxom

IlepBooOpasnasi. Tabnuia nepBooOpa3HbIX

WuTerpan, ero reomeTpuueckuii u puznyeckuii cMbicil. BeranciaeHue naterpana mno
dbopmyne HeroTona — JleiiOauia



PABOYAS ITPOT'PAMMA YUYEBHOI'OI' KYPCA «I'EOMETPUSD
INOACHUTEJIBHASA 3AIINCKA

["'eoMeTpus siBIsIETCS OTHUM U3 0a30BBIX KypPCOB HAa YPOBHE CPEIHETO OOIIETO
oOpa3oBaHMs, TaK KakK O0OECIeYMBAaCT BO3MOXHOCTb M3yYEHUs AUCLUILINH
€CTECTBEHHO-HAYYHOM HAINpPaBICHHOCTH W MPEAMETOB T'yYMaHUTAPHOIO IUKJIA.
[TockonpKy TOrM4YecKkoe MbILIUIEHUE, (POPMHUPYEMOE NTPU U3YUEHUHU 00YyUarOIIUMUCS
NOHSATUWHBIX OCHOB TE€OMETPUHU, MPH J0KA3aTeIbCTBE TEOPEM U TMOCTPOCHUH
[EMOYKH JIOTHUECKUX YTBEPKICHUI MPH PEIICHNH TeOMETPUIECKUX 33714, YMEHUE
BBIIBUTaTh U OIPOBEpPrarb TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCA IpHU
pEILIeHNH 3a]]a4 €CTECTBEHHO-HAYYHOT0 1IMKJIA, B YaCTHOCTU (PU3UUECKUX 3a]au.

[lenp ocBoeHus mporpaMmbl yaeOHOTO Kypcea «['eomeTpusk» Ha yriryOnéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIBHBIX CIIOCOOHOCTEH 00yUaONUXCs MPH U3YICHUN
F€OMETPUH, KaK COCTaBISIOIIEH MpeaMeTHo obnactu «MaremaTuka U
uH(pOpMaTUKa» yepe3 oOecreueHue BO3MOXKHOCTH IPUOOPETEHUS U UCIIOJIb30BaHUS
0osee r1yOOKMX reOMETPUYECKUX 3HAHUN U IeUCTBUM, CIELU(PUUHBIX T€OMETPUH,
Y HEOOXOIUMBIX JJIs1 YCIEHTHOTO Npo(hecCHOHAIBLHOr0 00pa3oBaHus, CBSI3aHHOTO C
UCTIOJIb30BaHNEM MaTEeMAaTHUKH.

[TpuoputeTHBIMM 33JlayaMu Kypca TE€OMETPUM Ha YIIIyOJEHHOM YpPOBHE,
pacIIMpsIIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

paciiMpeHue MpeACcTaBICHUs] O TEOMETPUM KaK YaCTH MHUPOBOW KYJBTYPHI U
¢dbopMUpOBaHNE OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOIITIM MHPOM;

dbopMupoOBaHHE TPENCTaBICHHUS O TMPOCTPAHCTBEHHBIX (QHUTypax Kak o
BOXHEHIINX MaTeMaTHYE€CKUX MOJENSIX, MO3BOJISIIONIMX OIUCHIBAaTh U HM3ydaTh
pa3HbI€ SBJICHUS OKPYXKAIOLIEro MUpa, 3HaHWE MOHITUIHOTO anmnapara no pasJeiy
«CTtepeoMeTpus» yueOHOro Kypca reOMEeTpUU;

dbopMupoBaHHEe  yMEHHUS ~ BIAJCTh  OCHOBHBIMH  TIOHATHSMH O
POCTPAHCTBEHHBIX (UTYpaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HaHHE TEOPEM,
dbopMyll U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUThH
HECTaHJIapTHHIE CIIOCOOBI pEIICHU 3a/1aY;

dbopMUpOBaHNE YMEHUS paclio3HABATh HA YEPTEKAX, MOJACIAX U B PEATHBHOM
MHUpE MHOTOTPAaHHUKH M Tella BpalIeHHs, KOHCTPYHPOBATh T€OMETPUUYECKUE
MOJIETIH;

¢bopMupoOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMATHUYECKOTO MOCTPOSHUS
MaTeMaTHYECKUX TEeOpHil, (OopMHpOBaHME MOHMMAHUS POJM AKCMOMATUKHU TPHU
IPOBEJCHUM PACCYKACHUN;

(opMUpOBaHHE YMEHHs BIAJE€Thb METOJAMH JI0KA3aTEIbCTB M aJITOPUTMOB
pelleHus, YMEHUS UX IPUMEHATh, IPOBOIUTH I0Ka3aTeIbHbIE PACCYKICHUS B XO/1€
pellleHus] CTEPEOMETPUUECKUX 3a/Jad W 3a/Jay C MPAKTUYECKUM COJACPIKAHHUEM,



dbopMupoBaHHE TIPEICTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
000CHOBaHUY MaTEMATUIECKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TIPOBEICHUH
JIETyKTUBHBIX PACCYXKICHUM;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEIUICKTyalIbHBIX UM  TBOPUYECKHX
CIIOCOOHOCTEM 00ydJaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHHM, KpUTUIYHOCTH MBIIUICHHS, THTEPECA K U3YUYCHUIO T€OMETPUH;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPHH:
YMEHHUSI paclo3HaBaTh IMPOSBICHUS T€OMETPUUYECKUX TOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHBIX  MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICTUPOBAHUSI PEATbHBIX CUTyallUd, HCCIEIOBAHUS TMOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALUU MOYYEHHBIX PE3YyJIbTAaTOB.

OCHOBHBIMH COZIEp>KaTEIbHBIMHU JIMHUSAMU y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «kmaccax sBisAroTca: «lIpsMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«Mmnororpannukn», «Tema BpameHus», «BeKTOpsl M  KOOPAWHATHI B
MIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHSATUSIMIY», PEJICBAHTHBIMU T€OMETPHUH Ha YIIIyOJIEHHOM ypoBHE 00ydeHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJEp>KaTeIbHBIM JMHUSM Y4eOHOro Kypca, a
dbopMHpOBaHHE JIOTMYECKUX YMEHUH  pacmpenenserca He  TOJNbKO 10
coJiep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOydenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TMPEIMETHBIM pe3yibTaTaM ocBoeHus dDenepanabHoil paboueit
MPOrpaMMbl, paclpeeEHHBIM IO ToJaM OOyYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPUHIIUIHAIBHBIM BOIIPOCAM 00YyYaromuecs
oOpamiajiucb  HEOJHOKpPATHO. OTO  TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
Tr€OMETPUYECKUMH TOHSATHUSIMU U HaBBIKAMU TMOCIICIOBATEIILHO U MOCTYIATENbHO, C
COOJTIO/IEHNEM MPUHIIATIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIFOYATHh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEJICTABICHUN O0YUYaIOIMIUXCs, PACIIUPSS U YTITyOIsist
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K M3yYEHUIO TEOMETPUHN Ha YIIayOJEHHOM YPOBHE MO3BOJISIET:

co3maTh  yciuoBus Juis  auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUYAIbHBIX ~ 00pa30BaTeIbHBIX IMporpamMM, OOECIeuuTh yriyOJIEHHOE
M3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOIIUXCS K MPOAODKEHUIO HW3YUYCHHS MaTeMaTHKH C
yd€toM BbIOOpa Oyayiied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o0uM 1 ipoecCHOHaTBLHBIM 00Pa30BaHUEM.

Ha wusyuenue yueOHOTO Kypca «['eomerpusi» Ha yriyOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 ximacce — 102 ygaca (3 yaca B Heaento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIIO).



COJAEPKXAHUE OBYUYEHUA
10 KITACC

IIpsiMbIe M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ NOHATHS ~ cTepeoMeTpur. Touka, npsMas, IUIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMATHMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKANOIIUECS,
IapajulelIbHble W CKpeluMBarolmuecss npsmble. [Ipu3Haku CKpelmumBaromuxcs
npsAMBIX. [lapamuienbHOCTh IPAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IPSIMBIE B IPOCTPAHCTBE, MAPAILIETBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD MPSAMOU
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHME, HU300paKeHHE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOeKTUpoBaHHs. W3o00paxeHue
buryp B nmapajuiebHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXIy NpsAMBIMU B IIPOCTpaHCTBE. [lapayieapHOCTh IJIOCKOCTEN: NapauleiIbHbIe
IIJIOCKOCTH, CBONCTBA MapajuIeNIbHBIX IIJIOCKOCTEN. [Ipocreimme
POCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulielienuIie],
MMOCTPOEHUE CCUCHU.

[leprieHIUKYJISIPHOCTD MPSIMOM U IUIOCKOCTU: NEPIEHAUKYJIIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K INIOCKOCTH,
NIPU3HAK NEPHEHAUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHOE IIPOECKTUPOBAHMUE.
IleprieHIUKYIJISp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHnnKyIsipHOCTb
TUIOCKOCTEMN: MPHU3HAK TMEPIECHAUKYISAPHOCTH JBYX IUIOCKOCTEW. Teopema 0 TpEx
MEPIICHIUKYJISIPAX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPaHHBIM
yIoJI, JMHEWHBIA YIOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOI'OTPAHHBIE YIUIBI.
CBolicTBa INTOCKUX YIJIOB MHOTOTpaHHOro yriia. CBOKWCTBA IUNIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTO yriia. TeopemMbl KOCHHYCOB M CUHYCOB JJIsSI TPEXTPAHHOTIO yTJa.

MHororpaHHuKH

Buasl MHOrorpaHHuKOB, pa3BEpTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenunenr, TpsAMOYTOJIbHBIN MTapaJIETICIUNE U €r0 cBoMcTBa. KpaTuaiimme
IIyTM Ha IIOBEPXHOCTHM MHOrorpaHHuka. Teopema Oinepa. IIpocTpancTBeHHas
teopema [Iudaropa. [lupamuna: n-yronbHasi nupamujia, NpaBuIbHas U yCeUEHHAs
nupamuel. CBoiicTBa pébep u OOKOBBIX TpaHEHl NPAaBHIBHOW MHpPaMUIBL.
[IpaBriibHBIE MHOTOIDAHHUKH: NPABUJIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMUJA,



IpaBUJIbHAS TPEYTOJIbHAS MUPAMK/JIA U IPaBUIIbHBIN TeTpasap, Kyo. [Ipeacrasnenue
O MPAaBUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOAECKA3AP U UKOCAIP.

Bbruncnenne 31eMEHTOB MHOTOTPAaHHHKOB: pEOpa, AMAaroHaau, YTJIbL
[Tnomanpe OOKOBOM MOBEPXHOCTHM U IOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBaHMM, TeOpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM npu3Msl. [ Lomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH MPABWIBHOW MHPAMU[bI, TEOPEMA O
IJIOIIAIA YCEUYEHHON TUPAMMUIBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajulelienunesa, CUMMETPUS IPAaBWIBHBIX NPU3M, CUMMETpHUsA IIPaBUIBHOU
MTAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, [JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIE, COHANPABJICHHBIE U  IIPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yyrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPBI. [IpU3HAaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamienenunena. Teopema O pas3lIoKEHUMM BEKTOpa II0 TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. [IpsmoyronmpHas  cucrtemMa  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXIAy KOOPAMHATAMH BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJ Mexay Bekropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IWIMHIPUYECKAss TOBEPXHOCTh, KOHWUYECKAass TOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHOocTel. Tema BpalieHUs:
HUAJIMHIIP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosiokeHue cepsbl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus Ha
miockoctu. Pa3BépTka nunmHapa u konyca. CummMetpust chepsl U mapa.

O0béMm. OcHoBHBIE CBOIicTBAa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBus u3 He€. OObEM mnpsmoil u
HAKJIOHHOW TMPU3MBI, MWJIMHIPA, TUpaMHUIbl U KoHyca. OOBEM I1apa U I1apoBOTO
CerMEHTa.

KoMOuHanuu Ten BpamieHuss U MHOTOTpaHHUKOB. [Ipm3ma, BnmcanHas B
MUJINHAP, OMHCAaHHAs OKoJo muiauHapa. Ilepecedenwe cdeppl W 1mapa c
miockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTIOrpaHHMKA,
OMKMCAHHOTO OKOJIO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIeHUsI.



[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U €€ JacTel.
[Tonobue B mpoctpancTBe. OTHOUIEHHE OOBEMOB, IUIOMIANACH MOBEPXHOCTEH
nonoOubix ¢uryp. IIpeoOpazoBanue mnogoOus, romorteTs. Perienue 3amad Ha
IJIOCKOCTH € UCIIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIJIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYEeHHUs KOHyca (mapajuieiabHbIe
OCHOBAHMIO U IIPOXOJIAIIME YEPE3 BEPIINHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ IEPEHOCa
CEKYILEH ITOCKOCTH.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B npocTpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHUA. [IpsMoyroimpHas cucrema
KOOpJIMHAT B mnpocTtpaHcTBe. KoopaunaTel BekTopa. PasnokeHune BekTopa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ] IPU PELLICHUN T'€OMETPUUECKUX 3a]1a4.

JIBH:KeHHSI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHuss W paBeHCTBO (uryp.
OOmue cBoiicTBa JBWXKEHUH. Buabl JBMXEHUN: TapauieNbHbIA TEPEHOC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYT MPSMOMN.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

IHNPEAMETHBIE PE3YJIBTATBI

K xonity 10 kiaacca oOygaromuiicss HayIUTCs:

CBOOO/IHO OIIEPUpPOBaTh OCHOBHBIMU TIOHSATUSIMU CTEPEOMETPUHU TIPU
pelleHny 3a7a4 U MPOBEACHUH MaTEMaTHUYECKUX PACCyKICHUM;
NPUMEHATh aKCHOMBI CTEPEOMETPUHU M CJCICTBUSA W3 HUX MPH PEIICHUU
reOMETPUYECKUX 33/1a4;

KJIACCU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHUE TPSAMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;
CBOOOHO  OMEpHpOBaTh TMOHATHUSMH, CBS3aHHBIMA C yIJIaMd B
IMPOCTPAHCTBE: MEXAY MNPSMBIMH B TPOCTPAHCTBE, MEXAY MNPSIMOU U
IUIOCKOCTBIO;

CBOOOJ/IHO OIEPUPOBATH MOHATUSIMH, CBI3aHHBIMHU C MHOTOTpaHHUKaMHU;
CcBOOOJHO pAacMo3HaBaTh OCHOBHBIE BHUABl MHOTOTPAHHHUKOB (IIPU3Ma,
nupamMua, NpsMOYToJIbHBINA Napaienenunen, Kyo);

KJIACCU(PUIIMPOBATh  MHOTOTPAaHHUKHM, BbIOMpass  OCHOBaHMA  AJIA
KJIacCU(UKAIINH,

CBOOOJIHO  ONEpUPOBaTh  MOHSATHSMH, CBSI3aHHBIMH C  CEUYEHUEM
MHOTOTPaHHHUKOB TIOCKOCTHIO;

BBITIOTHSTH napasuieiabHoe, HEHTpaIbHOE U OpPTOTOHATBLHOE
MPOEKTUPOBaHKE (QUTYP HA TUNIOCKOCTh, BHITIOIHITH U300paskeHus GUryp Ha
IUIOCKOCTH;

CTPOUTHh CEYEHHUS MHOTOTPAHHUKOB Pa3IMYHBIMH METOIAMH, BBITIONHSTH
(BBIHOCHBIE) MJIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (DUTY:
BHUJI CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh  IUIOIIAAM  TOBEPXHOCTEM  MHOTOIpaHHUKOB  (TpuU3Ma,
NUpPaMU/Ia), FTEOMETPUUECKUX TeJl C MPUMEHEHHEM (HOopMyT;

cBOOO/HO OMEPUPOBATH MOHITHSIMH: CUMMETPHUS B MPOCTPAHCTBE, HIEHTP,
OCb U TNTIOCKOCTh CHMMETPHH, IIEHTP, OCh U IMJIOCKOCTh CHMMETPHUU (PUTYPHI;
CBOOO/IHO OIEPUPOBATH MOHSTHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B MIPOCTPAHCTBE;

BBITIOJIHATH IEHCTBUS HaJl BEKTOPaMH;

pemarhy 3agadyd Ha JI0Ka3aTeJbCTBO MAaTEMAaTHMYECKHUX OTHOLIEHUH W
HaXO0XJ/I€HUE FEOMETPUUYECKUX BEIMUNH, IPUMEHS U3BECTHBIE METO/IbI IPU
pellleHn:d MaTeMaTHYeCKUX 3a7ad MOBBIMIEHHOTO U BBICOKOTO YPOBHSA
CII0)KHOCTH;



OPUMEHATh MNPOCTEUIIME MPOrpaMMHBIE CPEACTBA W AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;
U3BJIEKAaTh, MPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(MOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYIO Ha
YepTekKax U pUCyHKaXx;

OPUMEHATh MOJYYEHHbIE 3HAHUS Ha [PAKTUKE: CpaBHUBATh H
aHAIM3UPOBAaTh PEABHBIE CUTYALMH, MPUMEHATh HU3yYECHHbIEC MOHSATUS B
mpoliecce IMOMCKAa  pelieHusT MaTeMaTU4yecku  CcQopMyJIHpOBAHHOM
npoOeMbl, MOJAEIUPOBAaTh peajbHbIE CUTyallMd Ha S3bIKE T€OMETPHH,
UCCJIEN0BATh ITOCTPOEHHBIE MOJIEIN C HCIIOJIB30BAHUEM I'€OMETPUUYECKUX
NOHATUH M TEOpeM, ammapara ajreOpbl, pelarb MPaKTUYECKUE 3aJauH,
CBSI3aHHBIEC C HAXOXKJEHUEM F€OMETPUUYECKUX BEJIUUHH;

UMETh NPEJCTABICHUs 00 OCHOBHBIX 3Tamax pa3BUTUS I'€OMETPUM Kak
COCTaBHOM 4acTH pyHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOyyaromuiicss HayduTCs:

CBOOOJHO ONEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C LIMJIMHIPHUYECKOM,
KOHUYECKOM U c(epruyeckod MOBEPXHOCTAMHU, OOBSCHATH CIOCOOBI
NOJIyYEHHUS;

ONEpPUPOBATH MOHATUAMH, CBA3aHHBIMU C TE€JIaMU BPALICHUS: LIUIUHIPOM,
KOHYCOM, c(hepoit U mapom;

pacno3HaBaTh Tela BpamleHus (UWIMHAP, KOHYC, cdepa W 1wmap) u
OOBSICHATH CIIOCOOBI MOY4YEHUS TEJ BpalllCHMUS,;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIIOJIOKEHUE CPEPHI U MIOCKOCTH;
BBIUUCIIATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHUKOB W TEJ BpAaIlCHHUS,
OOBEMBI U IUIOMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB M TEJl BpalllCHHS,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYJ;

CBOOOJHO OIEPUPOBaTh MOHATUSAMH, CBA3AHHBIMH C KOMOWHAIUSIMU Tell
BpallleHWss U MHOTOIPaHHUKOB: MHOTOTPaHHHK, BIHCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpalCHUS;

BBIYHCIIATh COOTHOIICHHSI MEXIY TUIOIIAIIMKU TOBEPXHOCTEN U 00bEMaMU
ITOJIOOHBIX TET;

n300paxarb H3ydaeMble (QUTYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEpPXY, COOKY,
CHH3Y, CTPOUTh CEUEHUS TEJl BPAILLCHUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HH(POpPMAIHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMPEeACTaBICHHYIO Ha
YEpTEKax U PUCYHKAX;

cBOOO/IHO OIIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;



BBITIOJTHSATH OIEpalluK HaJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;
peaTh TeOMETPUUECKHUE 3a/1a4i Ha BRIYUCIICHHUE YTJIOB MEKTY PSIMBIMU U
IJIOCKOCTSIMH, BBIYMCIICHUE PACCTOSTHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/1A IIPU PELICHUU;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBHXKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA IBUKEHNUN;

BBITIOJIHATh HM300paXEHUsI MHOTOTPAaHHUKOB U TeN BpalleHUs MpH
MapajuieIbHOM  MEPEHOCE, ILEHTPAIbHOM CUMMETPHUH, 3€PKAJIBbHOU
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEUYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILCHUS: CEUCHUS LMIMHIIPA
(mapayienTbHO U MEPHEHIUKYIISIPHO OCH), CEUYCHUs KOHYyca (MapaliieabHbIe
OCHOBAHHUIO ¥ IPOXOASNIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOAbl TOCTPOCHHS CEUECHWH: METOJA CIEAOB, METO]
BHYTPEHHETO IIPOCKTUPOBAHUSI, METO]T MEPEHOCA CEKYIIEH MIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS;

MPUMEHSTh TeOMETpUYecKre (AKThI JUIsi PEUICHUS CTEPEOMETPUUYECKUX
3a/1a4, NPEANOoJIararmlinX HECKOJIbKO IaroB pEIIeHUs, €CIH YCIOBUS
MIPUMCHEHHUS 3a/I1aHbI B SIBHOM 1 HESIBHOH (hopme;

pemaTrh 3ajJayd Ha J0Ka3aTeJIbCTBO MaTEMaTHUYE€CKUX OTHOUIEHUW U
HaX0XJICHUE TEOMETPUUECKUX BEIUYNH;

MPUMEHSTH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIE
CUCTEMBI [IPU PEIIEHUU CTEPEOMETPUUYECKHX 3a/1aY;

MPUMEHSITH IMOJTyYEHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIU3UPOBATH
U OIIEHUBATh peajbHbIe CHUTYyallud, MPUMEHSATh H3yYCHHBIC MOHSTHS,
TEOpPEMBbI, CBOMCTBa B TMPOIECCE IIOMCKA PEIICHUS MaTeMaTH4YeCKU
chOpMYITUPOBAHHON MPOOJIEMBbI, MOJCIHPOBATh pealbHbIC CUTYyaIlMd Ha
A3bIKE TEOMETPHH, UCCIIEA0BATh OCTPOCHHBIE MOJIENIN C UCIIOJIb30BaHUEM
r€OMETPUYECKUX TOHATUH MW TeOopeM, ammapara aiareOpbl, pemniaTh
MPaKTUYECKUE 3a7auM, CBS3aHHBIE C HAXOXKICHUEM T'€OMETPUUYECKUX
BEJINYUH,;

UMETh TPEACTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOM yacTu (yHIAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

HaumeHnoBaHue pa3aesioB U TeM
NPOrpaMmbl

BBenenue B crepeoMeTpurio

B3aumMHoe pacrionioxeHue NpsMbIX B
IIPOCTPAHCTBE

[TapanienbHOCTh NPSMBIX U MIIOCKOCTEN B
MIPOCTPAHCTBE

[lepneH MKy IAPHOCTD NMPSMBIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE

VYTIIBl ¥ pacCcTOSHUSA
MHororpanHuk#
BekTopsl B IpocTpaHcTBE

[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3allus
3HAHUH

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoauuecTBO 4acoB

Bcero

23

25

16

12

102

KonTposbHbie
padoThbI

IIpakTnyeckue
padoThbI

DJIEeKTPOHHbBIE
(uudgpossbIe)
o0pa3oBaTejibHbIE

pecypchbl



11 KJIACC

HaumeHnoBaHue pa3aesioB U TeM
NPOrpaMMbl

Ne i/t

AHanuTnyeckasi reOMETpHs

[ToBTOpEHME, 0000IIEHNE U
CHCTEMATH3alHs 3HAHWI

OO6bEM MHOrOrpaHHHUKA
4 Tena BpameHus

[Tnomany moBEepXHOCTH U 0OBEMBI
KPYIJIBIX Tl

6 JIBrkeHus

[ToBTOpEeHue, 060061IeHNE U
cUCTeMaTH3aIlus 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoauuecTBO 4acoB

Bcero

15

15

17
24

17

102

KoHTpoJibHbIe
padoThI

IIpakTHYeckue
padoThbI

DJIEeKTPOHHbIE
(uudposrbie)
o0pa3oBaTe/ibHbIE

pecypchl



HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoimmyecTBo yacoB DJIEeKTPOHHbIE
Ne Hara uugposeie

Tema ypoka Konrpoabnbsie IIpakTHueckue
n/n Bceero u3ydyeHuss oOpa3oBaTejibHbIE

padoThI padoThbI pecypenI

OcHoBHbIE NpaBUiIa U300paKEHUS HA
PUCYHKE IIJIOCKOCTH, IMapajlIeIbHbIX 1
IPSIMBIX (OTPE3KOB), CEPEIHBI OTPE3Ka

[lonsATHA cCTEpEeOMETpUHN: TOUKA, IIpsIMas,
IUIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE

2 IpaBuJia U300paKeH!sI Ha PUCYHKE 1
TUIOCKOCTH, MapaJUICIbHBIX MPSMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka

[TonsATHS: TIEpeceKarorecs MIOCKOCTH,

3 NepeCceKaroIInecs MpsiMasi ¥ TUIOCKOCTh; 1
MOJIyIPOCTPAHCTBO
[TonsATHS: Eepecekarolecs MIOCKOCTH,

4 MepECeKarOIINECs NpsAMas U MITOCKOCTh; 1
MOJIyIPOCTPAHCTBO
MHororpanHuKH, H300pakeHHne

5 IPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP, 1
HECYIIECTBYIOIINX 00bEKTOB
MHororpaHHuKH, H300pakeHne

6 MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP, 1
HECYIIECTBYIOIUX O0OHEKTOB
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11

12

13

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIE/ICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
cienctBus U3 HuX. CrocoObl 3a1anus
IIPSMBIX U IIJIOCKOCTEHN B IPOCTPAHCTBE.
O0603HaueHus NPAMBIX U INIOCKOCTEH

N300paxeHune cedeHuit nmupamuibl, Kyoa
Y [IPU3MBI, KOTOPBIE MTPOXOJIAT YePe3 UX
p€bpa. M3o0pakeHne nepecedcHus
IIOJIYYEHHBIX IIJIOCKOCTEM.
PackpammBaHue MoCTpOCHHBIX CEUCHUN
pa3HBIMU IIBETAMH

N300paxeHune cedeHuit nmupamuibl, Kyoa
Y IIPU3MBI, KOTOPEIE IIPOXOIAT YEPE3 UX
pé6pa. N3o0paxeHue nepeceueHms
HOJYYEHHBIX TIOCKOCTEH.
PackpamBanye NOCTPOSHHBIX CEYEHUN
pa3sHBIMU 1IBETAaMH

N300paxeHune cedeHuit mupamuibl, kyoa
¥ TIPU3MBI, KOTOPBIE MTPOXOJIAT YePe3 UX
pEbpa. N3o0paxkeHue nepecedeHus
HOJTYYEHHBIX TIOCKOCTEH.
PackpammBanue MOCTPOCHHBIX CEUSHHUI
Ppa3HbIMU LIBETAaMU

N300pakeHne ceueHuil nmupaMupl, Kyoa
Y NIPU3MBI, KOTOPBIE IIPOXOIAT Yepe3 UX
pEbpa. N3o0pakeHue nepeceueHus
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15

16

17

18

19

20

IIOJIyYEHHBIX IUIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pPa3HBIMU LIBETAMHU

MeTtoa cnefoB it TOCTPOSHUS CeUEHU

Mertopa cieoB Uit HOCTPOCHUS CEUSHHH.
CBolicTBa niepece4eHnil MPSIMbIX U
IUIOCKOCTER

Merton cieoB Uit HOCTPOCHUS CEUCHHM.
CBolicTBa niepece4eHnil MpsIMbIX U
IUIOCKOCTER

[Toctpoenue ceueHuii B mupamue, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEXKEMN U 3aIUCh 11aroB
MTOCTPOEHUS

[TocTpoenue ceuenuii B nupamuie, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEHN U 3alKUCh 11aroB
ITOCTPOEHUS

[TocTpoenue ceuenuii B mupamue, Kyoe
no TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3alKUCh LI1aroB
IIOCTPOEHUS

[TocTpoenue ceueHuit B mupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3alIUCh 11aroB
IIOCTPOEHUS
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22

23

24

25

26

27

[ToBTOopenue ranumerpun: Teopema o
NPONOPLHMOHATBHBIX OTpe3kax. [Tomobue
TPEYTOJIbHUKOB

[ToBTOpenue manumerpun: Teopema
Menenas. Pacuersl B ceUeHUSIX Ha
BBIHOCHBIX uepTekax. Mcropus pa3Butus
TJIAHUMETPUHU U CTEPEOMETPUHU

KoHTponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

B3anmHOe pacnoyioxKeHue NpsiMbIX B
npoctpancTBe. CKpeluBaroIuecs
npsmele. [Ipu3Haky CKpemuBaronmuxcs
npsimbIx. [lapanienbHblie npsmMele B
IIPOCTPAHCTBE

Teopema o CylIeCTBOBAHUU U
€JMHCTBEHHOCTH IIPSIMOM MapajuleIbHON
JTAHHOM IPSIMOM, MMPOXOAIIEH uepes
TOYKY ITPOCTPAHCTBA U HE JIEKALEH Ha
JIaHHOM IpsAMOM. JIeMMa o nepeceueHnn
NapauIeIbHBIX IPAMBIX IIJIOCKOCTBIO

[TapamnensHOCTH TpeX NpsIMbIX. Teopema
0 TpEX MapajuleNbHbIX NpsAMBIX. Teopema
0 CKPEUIMBAOLINXCS MPSIMBIX

[TapannenbHOE TPOEKTHPOBAHUE.
OCHOBHBIE CBOMCTBA NapalIeIbHOTO
npoektupoBanus. 300paxeHne pa3HbIx
buryp B napayiensHON MPOEKIMU
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29

30

31

32

33

34

35

[lenTpanbHast MpoeKIus. YToi ¢
COHAIPABJICHHBIMA CTOPOHAMMU. YTOJI
MEXIY MPSMBIMU

3agauu Ha J0Ka3aTeNbCTBO U
UCCIIEIOBaHKE, CBSI3aHHbIE C
pAacIIoIOKEHUEM IIPSIMBIX B
IPOCTPAHCTBE

[TonsiTHs: MapaiaenbHOCTh NPSAMON U
IUIOCKOCTH B mpocTpaHcTe. [Ipu3nak
NapauIeTbHOCTU MPSMOU U TNIOCKOCTH.
CaoiicTBa NapayyIeIbHOCTH NMPAMOU U
IJIOCKOCTH

FGOMeTpI/ILIeCKI/IC 3aga4 Ha BBIYHMCICHUC
" A10Ka3aTCJIbCTBO, CBA3aHHBIC C
MapayiCJIbHOCTBIO IIPAMBIX U
IUIOCKOCTEM B MMPOCTPAHCTBE

ITocTpoeHne ceyenus, TPOXOASAIIEro
4yepe3 JaHHYIO NPSAMYIO Ha YEPTEKE U
NapajuIeJIbHOro APYrou npsamMon. Pacyér
OTHOILEHUN

[TapannensHas npoeKkuus, IPUMEHEHHE
JUTSI TIOCTPOCHUS ceueHUi Kyba u
napayenenunena. CBoicTea
napajuiejaenuneaa u mnpu3Msl

[TapannensHble iockocty. [IpusHaku
NapayIeIbHOCTH JIByX INIOCKOCTEH
TeopeMa 0 mapayIeNbHOCTH U

€AMHCTBEHHOCTH IIJIOCKOCTH,
MPOXOJIAILIEH Yepe3 TOUKY, HE



36

37

38

39

40

41

42

43

MIPUHAJICHKAILYIO TAHHOM TJIOCKOCTH U
CJIEJCTBUS U3 HEE

CBolicTBa napauiesIbHBIX INTIOCKOCTEH: O
NapauIeIbHOCTH MPSIMBIX TIEPECCUCHUS
P TIEPECEUCHUHN JIBYX MapalIeIbHBIX
MIJIOCKOCTEH TpeThen

CBolicTBa napasuieabHbIX MIOCKOCTEMN:
00 oTpe3Kax napaijelbHbIX MPSIMBbIX,
3aKIIFIOYEHHBIX MEX/1y MapauieIbHbIMU
IUIOCKOCTSIMU; O IIEPECEUEHUH MPSAMONA C
JBYMs apaJljIeNIbHIMU TIOCKOCTSIMU

[ToBropenue: Teopema [Tudaropa na
TUTOCKOCTH

IToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

CgoiicTBa Ky0a U IPSIMOYTOJILHOTO
napasenenuneaa

Brruncnenue ajiMH OTpE3KOB B Ky0Oe 1
MPSMOYTOJIBHOM TapajulesIeuIe e

[lepneHauKyIIPHOCTD MPAMOMN U
miockocTH. [Ipru3Hak
NEePNEHIUKYIISIPHOCTH MIPSMOMN 1
IUIOCKOCTH

IlepnieHAUKYIAPHOCTD MPSAMOMN U
mockocTH. [Ipru3Hak
NEPIECHIUKYJIAPHOCTH IPIMON U
IUIOCKOCTH



44

45

46

47

48

49

50

51

52

53

54

Teopema o CyllleCTBOBAHUU U
€IMHCTBEHHOCTH NPSIMOM, TPOXOSAILEH
Yepe3 TOUYKY MPOCTPAHCTBA U
MEPIECHINKYISPHOMN K INIOCKOCTH

IInockoctu n NEPNCHANUKYJIISIPHBIC UM
IIPsIMBIC B MHOI'OI'PaHHUKAX

[110CcKOCTH U IEPIEHIUKYISIPHBIE UM
psiMble B MHOT'OI'paHHHMKaX
[lepnienquKyIslp 1 HAKJIOHHASL.
[TocTpoeHue neprneHuKyspa u3 TOUKU
Ha MPAMYIO

[TepnieHMKyAp U HAKIOHHASL.
[TocTpoeHue neprneHuKyspa u3 TOUKU
Ha MPSAMYIO

Teopema o Tpéx NepneHAUKYIApax
(mpsimast u oOpaTHast)

TeopeMa o TpEX nepHeHANKYIISIPax
(mpsimast 1 oOpatHas)

YTroa Mexay CKpelMBaroIIMMHCS
TPSIMBIMH

[Touck nepneHaANKYJIIAPHBIX MPSAMBIX C
MOMOUIBIO NEPIIEHANKYIIIPHBIX
IIJIOCKOCTEMN

OpToroHanbHOE TPOEKTUPOBAHKE
[TocTpoenue ceueHuii Kyoa, MpU3MBI,
IPaBUIbHOM NUPAMUIBI C TOMOILBIO
OPTOTOHAJILHOW MPOEKIUU



55

56

57

58

59

60

61

62

63

64

[TocTpoenue ceueHuii kyoa, MPU3MBI,
IPABWJIBHOM MUPaMU/IbI C TIOMOIIBIO
OPTOrOHAJILHON IIPOEKIIUU

CumMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIBHO M1ockocTu. [lnockoctu
CUMMETpPUN B MHOTOTpPaHHHUKAX

IIpu3Hak nepneHuKyJISPHOCTH IPSIMOU
Y TUIOCKOCTH KaK CJIEZICTBUE CUMMETPHUH

IIpaBunpHBIE MHOTOTPaHHUKU. Pacyér
pacCTOSTHUN OT TOYKHU J0 INIOCKOCTH

[IpaBusibHBIE MHOTOTPpaHHUKHU. Pacuér
PacCTOSIHUM OT TOYKHU JO0 MIIOCKOCTH

CniocoObl ONyCTUTh NEPIIEHANKYISPHI:
CUMMETpHS, CIABUT TOUKH IO
napajuieIbHON NpsAMOn

CnBur no HenapaieabHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

Konrponbnas pabdora "B3anmuoe
pacroI0kKEHUE NMPSAMBIX U INIOCKOCTEN B
npocTtpaHcTBe"

[ToBTOpEHUE: Yoy MeXIy NpSIMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHS B
POM3BOJILHOM TPEYTOJIbHUKE, TeOpeMa
KOCHHYCOB

[ToBTOpEHME: Yyron MEXAy
CKPELIMBAIOIIUMUCS MPSIMBIMH B
IIPOCTPAHCTBE



65

66

67

68

69

70

71

72

73

I'eomeTpryeckue METOABI BEIYUCIICHHUS
yrIijla MEeXAy NPsSIMBIMU B
MHOT'OI'PAaHHHUKAX

JByrpanubiii yroj. CBOMCTBO JUHEHHBIX
YIJIOB IBYI'PAHHOTO yTriia

[leprieHAUKYISIPHBIE TITIOCKOCTH.
CBoiicTBa B3aMMHO MEPIICHIUKYIISPHBIX
TJIOCKOCTEN

IIpu3Hak nepneHuKyJISpHOCTH
IJIOCKOCTEN; TEOpeMa O MPSMOMN
IIEPECEUYEHMS IBYX IIJIOCKOCTEN
NEPIEHAUKYIISIPHBIX TPEThEU INIOCKOCTH

[IpstmoyTONBbHBIN Napasuienenunes; Kyo;
WU3MEPEHHUs], CBOMCTBA MPAMOYTOJIBHOTO
napajuleenuIe1a

TeopeMa 0 JUaroHaJii npsAmMoyroJibHOTo
napajjeenuieaa u CJICACTBUC U3 HEe

CrepeomMeTpHUecKue U MPUKIIaIHBIC
3a71a4M, CBA3aHHbBIEC CO B3aUMHBIM
PaCIIONI0KEHUEM NPSIMBIX U INIOCKOCTH

[ToBTOpEHME: CKPEIIMBAIOIINECS
HpS[MBIe, napannenLHHe IIJIOCKOCTHU B
CTaHI[apT HBIX MHOFOFpaHHI/IKaX

[Tapa mapanmienbHbIX IUIOCKOCTEH Ha
CKPEITUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEX/1y CKPELIUBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTYAIUSIX
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75

76

77

78

79

80

81

82

83

84

&5

PaccTosiHME OT TOUKH JI0 MJIOCKOCTH,
paccTosiHue OT IPSIMOM 0 TIOCKOCTH

Brruuciienre pacCTosTHUM MEX Y
CKPEIIUBAIOIIUMHUCS MIPSIMBIMU C
MOMOIUIbIO IEPIIEHANKYISIPHON
IJIOCKOCTH

TpéxrpaHHblid yroj, HEpaBeHCTBA JJIs
TpEXI'PaHHBIX yIioB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB JJIs TPEXTPAHHOIO yrIia
DeMeHTHI ChepruIecKoil reOMeTpUu:
reoe3MUEeCKUe TMHUN Ha 3eMIIe

KonTponbnas padota "Yrisl u
paccrosiHus"

Cucrematuzanus 3HaHAN
"MHOrorpaHHyK ¥ €ro 3JIeMeHTHI"
IInpamupa. Buael nupamua. IpaBunsHas
nupamuia

[Tpusma. IIpsiMas 1 HaKIOHHAS PU3MBIL.
IIpaBunpHas npuzma

IIpssMo#t napainenenunen,
IpSAMOYTOJIbHBIN Mapasuienenunesn, Kyo
Brinyxible MHOTOrpaHHUKH. Teopema
Ditnepa

Beinykisle MHOrOrpanHuku. Teopema
Oiinepa. [IpaBunbHbIE U
IOJIyTIPaBUIIbHBIE MHOTOTPAaHHUKHU

KonTtponbHas padora "MHuororpanHUKH"



ITousTue BCKTOpa Ha IIJIOCKOCTHU U B

86 1
MIPOCTPAHCTBE
87 CymMma BEeKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [IpaBuio mapanienenumnena 1
90 YMHOXEHHE BEKTOpa Ha YHUCIIO 1
PasnosxeHnue BekTopa mo 6asucy Tpeéx
91 BEKTOPOB, HE JISKAIUX B OJHOMI 1
TUIOCKOCTH
92 CkansipHO€ NMPOU3BEICHNE 1
93 Brraucnenue yriia Mex 1y BEKTOpaMu B |
MIPOCTPAHCTBE
94 [Tpocreiimune 3agaun ¢ BEKTOpaMu 1
95 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1
96 [Tpocreiimune 3agaun ¢ BEKTOpaMu 1
97 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
98 O06o011eHre U cucTeMaTu3alus 3HaHu| 1
99 O0001IeHne 1 cucTEMaTU3aINS 3HAHUI 1
100 HToroBast KOHTpOJIbHAs paboTa 1
101 O00011IeH e U cCUCTEMAaTU3aLKs 3HAHUI 1
102 O0o011eHne U cucTeMaTu3alus 3HaHU| 1
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



11 KJIACC

Ne
n/n

10

11

Tema ypoka

[ToBTOpenue Temsl "KoopauHaTbl
BEKTOPA Ha IUVIOCKOCTH U B
npocTtpaHcTBe"

[ToBTOpenue temsl "CkansipHoe
IIPOU3BEIEHUE BEKTOPOB"
IToBTOpeHME TeMsl "Brruncienue yria
MEXJly BEKTOpaMH B IPOCTpaHCTBE"
[ToBTOpeHue TeMbl "YpaBHEHHE IPSIMOH,
NPOXOJsIIeH yepe3 1Be TOUKu"
VYpaBHeHME MJI0CKOCTH, HOPMAJIb,
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
YpaBHEHME MIIIOCKOCTH, HOPMAJIb,
YPaBHEHHUE IUIOCKOCTH B OTPE3KaxX
BektopHoe nmpousBeneHue

JIuneliHbIe HEPABEHCTBA, JIMHEWHOE
IPOrpaMMHUPOBAHUE

JIuneliHbIE HEPABEHCTBA, JIMHEMHOE
IPOrpaMMUPOBAHNE

AHaJIUTHYECKHEe METO/IbI pacuéTa yria
MEXy IPSMBIMM B MHOTOI'PaHHUKAX
AHaJIUTHYECKHE METO/IBI pacuéTa yria
MEXy INIOCKOCTSIMHU B MHOTOTpaHHUKAX

KoauuecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoThbI

Jara

HU3YyYCHUA

DJIEeKTPOHHbIE
uugposeie
o0pa3oBaTejibHbIE

pecypchbl



12

13

14

15

16

17

18

19

20

21

22

®dopmysia pacCTOSHUSI OT TOUKH J10
MJIOCKOCTH B KOOPIMHATAX

Haxoxnenve paccTosHUN OT TOUKH 10
MIJIOCKOCTH B KyOe

Haxosxnenue paccTostHui OT TOYKHU 710
MJIOCKOCTH B IPABUJIBHOW MUPAMU/IE

KoHTposbHas padota "AHamuTH4yecKas
reomerpust”

Ceuenuns MHOT'OI'PaHHHKOB:
CTaHAApPTHBIC MHOT'OI'PAaHHHUKH

CeueHus MHOTI'OI'paHHUKOB: MCTO
CJICOOB

CeueHust MHOTOTPAaHHUKOB:
CTaHIapTHBIE TUIOCKOCTH, NIEPECEUEHUS
MPSIMBIX U IIJIOCKOCTEN

HapanneanHe MMpAMBIC U TINIOCKOCTH:
napajiCJIbHbIC CCUCHUS

[TapannenbHbIE TPSMBIE U TUIOCKOCTH:
pacd€T OTHOIICHUI

[TapayutenpHble NpsAMBIE U IIJIOCKOCTH:
YIJIBI MEXTY CKPEIIMBAIOIIIUMHUCS
MPSAMBIMHU

[TepnieH MKy IpHBIE IPSMBIE U
IUIOCKOCTH: CTaHJAPTHBIE Mapbl
NEPIEHIUKYIISPHBIX TNIOCKOCTEN U
HPSMBIX, CHMMETPHUH MHOTOTPaHHUKOB



23

24

25

26

27

28

29

30

31

32

[leprieHquKyIsIpHBIE IPSIMBbIE U
IUIOCKOCTH: TEOPEMA O TPEX
NepHeHANKYISIpax
[leprieHquKyIsIpHBIE TIPSIMBIE U
IJIOCKOCTH: BBIYUCIICHUS JUIMH B
MHOTOTpaHHHUKaX

IToBTOpEHue: monanu
MHOTOYTOJIbHUKOB, ()OPMYIIBI JUIS
TJI0MIAIeH, COOOpaKEHUS IO 100U

IToBTOpEHue: monanu
MHOTOYTOJIEHUKOB, (hOPMYJIBI IS
TJI0IAJIEH, COOOpaXKeHUsI IO 100Ut

IToBTOpEHME: MIIONIAAN
MHOTOYT'OJIbHUKOB, (POPMYJIBI JUISI
TJI0MIAJIEH, COOOpaXKEeHUsI IO 100Ut

[Tnomany ceyeHnit MHOTOTPAaHHUKOB:
TUIONIA/IM TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs O 100Mst

[Tnomaau ceueHnit MHOTOTPaHHUKOB:
IUIOINAM MTOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpakeHUs Moa00Us
KonTponbnas pabota "[loBTopenue:
MHOTOTPAaHHHUKH, CEUCHHSI
MHOTOTPaHHHUKOB"

O6béM Tena. O6beM IPSIMOYTOIBHOTO
napaenenunesa

3amaun 06 yaABOCHUU Ky0a, O
KBaJpaType Ky0a; 0 TPHCEKLIUHU yIiia



33

34

35

36

37

38

39

40

41

42

43

CrepeoMeTpHYecKHe 3a/1a4H, CBSI3aHHbIC
¢ 00bEMOM IIPSAMOYTOIBHOTO
napajuiesenunesa

HpI/IKJ'IaI[HBIe 3aa4u, CBA3aHHBIC C
BBIUMCIICHHEM 00BEMA MNpAMOYT'OJIbBHOI'O
napauicicenuicaa

O0BbEM IpSAMON TPU3MBI

CrepeoMeTpuueckue 3aauu, CBSI3aHHbIE
C BBIYHCIICHHEM 00BbEMOB MPSIMOK
IPU3MBI

[IpuknagHele 3a1a4n, CBSI3aHHbIE C
00BEMOM TIPSAMOI TIPU3MBI

Boruncnenue 00bEMOB TeN ¢ TOMOIIbIO
omnpenenéHHoro uHTerpana. O0bEM
HAKJIOHHOM NPU3MBbI

Beruncnenue 00bEMOB Tell C TOMOUIBIO
onpeaenéHHoro uurerpaita. Oobém
UPAMHU/IBI

®opmyna 00bEMa MUPaMHIBL.
OTtHo1eHne 00bEMOB TUPAMU/ C OOIIUM
YIJIOM

dopmyna 00bEMa MUPaMH/IBL.
OTtHomeHne 06beMOB MUPAMUJL C OOIIUM
yTIIOM

CrepeoMeTpuueckue 3aJau, CBI3aHHbIE

¢ 00bEMaMM HAKJIOHHOW MPU3MBI

CrepeoMeTpHUECKUE 3a]]a9H, CBA3aHHbBIC
¢ 00bEMaMH MHUPaMHUTBI
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45

46

47

48

49

50

51

52

53

54

55

[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI
Ten", CBI3aHHBIE C 00HEMOM HAKJIOHHOM
MIPU3MBI

[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI
Ten", CBsI3aHHBIE C 00BEMOM TTUPAMUIBI

[Tpumenenne 060bEMOB. Brruncienne
PacCTOSHUA 10 IVIOCKOCTH

KonTponbras padota "O0bEM
MHOTOTrpaHHHKaA"

[MunuHapryeckas MOBEPXHOCTb,
o0pa3yrouye HUIMHAPHYECKON
IIOBEPXHOCTHU

Humuaap. [IpssMoi KpyroBo LUIMHIP.
[Tnomane NOBEPXHOCTU LWINHAPA
Konnueckasi moBepxHOCTh, 00pa3yrolme
KOHHYECKOW IoBepXHOCTU. KOHyC

Ceuenne KoHyca INIOCKOCTHIO,
napanielibHOM MIOCKOCTH OCHOBAHUS

VYceuénnslil koHyc. M300pakenune
KOHYCOB U YCE€UEHHBIX KOHYCOB

[Tnomaas 6OKOBOM MOBEPXHOCTH U
ITOJIHOM ITOBEPXHOCTH KOHYyCa

[Tnomaabr 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYCa

CrepeomeTpuyeCKHE 3a/1a4i HA
JIOKa3aTeIIbCTBO U BEIUHCIICHHE,
MIOCTPOEHUEM CEUEHUM LWIIMH]IPA,
KOHYycCa
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57

58

59

60

61

62

63

64

65

66

CrepeoMerpuueckue 3ajaun Ha
J0Ka3aTCJIbCTBO U BBIYMUCIICHUC,
IIOCTPOEHUEM CEYEHUH LUIUHAPA,
KOHYyCa

HpI/IKJ'IaI[HBIe 3aaa4u, CBA3aHHBIC C
MUWJIMHAPOM

HpI/IKJIaZIHI)IG 3aJa4u, CBA3aHHBIC C
IJTHHIPOM

Cdepa u map

[epeceuenue cdepsl u mapa ¢

iockocThio. Kacanue mapa u cdepbl
IJIOCKOCTHIO. By u n3o0paxenue mapa

[Tepeceuenwue cdepsl u mapa ¢
ockocThio. Kacanue mapa u chepbl
IUIOCKOCTBI0. By u n300paxenue mapa

VYpaBuenue chepsl. [Lnomans chepst u
e€ yacrei

Cummerpus chepsl 1 mapa

CrepeomMeTprUYECKHE 3a/1a41 HA
JI0OKa3aTelIbCTBO U BHIYUCIICHHE,
CBsI3aHHBIE CO CEPOHt U Mapom,
MOCTPOEHUEM UX CEUEHHUH MIIOCKOCThIO

CrepeomMeTprUYECKHE 33141 HA
JIOKA3aTeJIbCTBO U BHIYMCIICHHE,
CBsI3aHHBIE CO CEPOH U Mapom,
MOCTPOEHUEM UX CEUEHHUH MIIOCKOCThIO

[TpuknamHbIe 3aa9H, CBSI3aHHBIC CO
chepoit u mapom
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68

69

70

71

72

73

74

75

76

77

[ToBTOpEHUE: OKPYKHOCTD HA
IUIOCKOCTH, BBIYMCIICHUS B OKPYKHOCTH,
CTaHJApTHBIE TOA00US

Paznuunnie KOM6I/IHaHI/II/I TEJI BpalllCHUA
U MHOI'OT'paHHUKOB

3anauu o teme "Tena U MOBEPXHOCTH
BpaiueHus"

3anaun o teme "Tena U MOBEPXHOCTH
BpaiueHus"

KoHnTtpoinbhas padora "Tena u
MOBEPXHOCTHU BpalieHus"

O0béMm muHIpa. Teopema 06 00bEMe
MMpAMOTo MUJINHApPA

Brruncinenune 006EMOB T C IIOMOIIBIO
onpenenéHHoro uuaterpaiga. Oopém
KOHYyCa

[Tnomaan GOKOBOM ¥ MOJIHOM
ITOBEPXHOCTU KOHYCA

CrepeoMeTprUYEeCKHe 3a/1a4u, CBSI3AaHHBIE
C BBIYUCIICHHEM 00BEMOB IIMIUHPA,
KOHyca

[Mpuknagaeie 3agaun 1o Teme "OO0BEMBI
Y TTOIIaAN TOBEpXHOCTEN Ten"

OOBEM 11apa 1 MIAPOBOTO CEKTOPA.

Teopema 06 06wéme mapa. [lnomans
cdeprr. CTepeoMeTpuYeCcKHe 3a1auH,
CBSI3aHHBIC C BBIYHCICHUEM 00BEMOB
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79

80

81

82

83

84

85

rapa, IapoBOro CerMeHTa U MIapoBOro
CeKTopa

[Tpuknagaeie 3agaun 1mo Teme "OO0BEMBI
Ten", CBsI3aHHBIE C 00BEMOM II1apa u
momaso cepbl. COOTHOMEHUS
MEXIY TIJIOIIAISIMH TOBEPXHOCTEH U
00BbEMaMH MOTOOHBIX TEI

[ToioOHBIC TeIa B MPOCTPAHCTRE.
N3menenne o0bEéMa rpu mo100uu.
CrepeoMeTprYECKHUE 3a/1a4H, CBI3aHHBIC
C BBIYHCIEHHEM 00BEMOB TEN U
IJIOIIAJEH TOBEPXHOCTEN

KonTponbnas pabota "[lnomanu
MOBEPXHOCTU U 00BEMBI KPYTJIBIX Ten"

JIBM>KEHUs MPOCTPaHCTBA.
Otobpaxxenus. [IBUKeHUs U PAaBEHCTBO
¢uryp. O6mue cBoiicTBa IBUKEHUIN

Buasl nBrkeHni: mapamieabHbIN
IIEPEHOC, EHTpaIbHasl CUMMETPUS,
3epKaJIbHasi CAMMETPHS, IOBOPOT BOKPYT
IpSAMOi

[TpeoOpaszoBanus mogobus. Ipsmas u
cthepa Diinepa

I'eomeTprueckue 3agaun Ha
IIPUMEHEHUE JBUKCHHUS

KoHntponbnas padota "BekTopsl B
npocTtpaHcTBe"
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87

88
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90

91

92

O6o6matomee moropenue 11 moHsTHi
U METOJ0B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMAaTHU3allus 3HAHWI:
"IlapanienbHOCTb NPSAMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"

O6o6matomee moropenue 11 moHsTHI
U METOJI0B Kypca reometpuu 10-11
KJIaCCOB, CHCTEMAaTH3aIlsl 3HAHUI:
"BexTops!l B mpocTpaHcTee"

Oo6o6matoiee moropenue 11 moHsTHI
1 MeTo/10B Kypca reomerpuun 10—11
KJIaCCOB, CHCTEMaTH3aIlHsl 3HAHWI:
"BexTops! B mpocTpaHcTee"

Ob6o6maroree nopropenue 11 nonsTuit
Y METOJ0B Kypca reomerpuu 10-11
KJIACCOB, CUCTEMAaTH3aLMsl 3HAHUI:
"O6beM MHOTOrpaHHUKA"

Ob6o6maromee nopropenue 11 nonsTuit
Y METOJ0B Kypca reomerpuu 10-11
KJIACCOB, CUCTEMAaTH3aIMsl 3HAHU:
"O6beM MHOTOrpaHHUKa"

Ob6o6maromiee nosropenue 11 nousTuit
U METOJ0B Kypca reomerpuu 10-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUIL:
"ITnomaan MOBEPXHOCTU U O0BHEMBI
KpYTJbIX Ted"

Ob6o6maromee noropenue 11 nmoHsTuit
U METO0B Kypca reomerpuu 10-11
KJIACCOB, CUCTEMAaTH3aIHsl 3HAHUI:



93
94

95

96

97

98

99

100

"[Tmomraay MOBEPXHOCTU U 00BEMBI
KpYyIibIX Ten"

HroroBast kKoHTpoIbHAs paboTa
IToBTOpEHME,0000ITICHIE W CHCTEMAaTH3AIIHS
3HaHUI

[ToBTOpEeHHE, 0000IICHUE U
cHCTeMaTH3amus 3HaHuH

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HaYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MHKCHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOT U

Uctopus pa3BUTHS CTEPEOMETPUU KaK
HAYKH U €€ POJIb B pa3BUTHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

Uctopus pa3BUTHS CTEPEOMETPUN KaK
HAYKH U €€ POJIb B pa3BUTHU
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJIb B Pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropust pa3BUTHSA CTEPEOMETPUH KaK
HayKH U €€ poJIb B Pa3BUTHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI



HcTopus pa3BUTHS CTEPEOMETPHUH KaK
101 HayKH U €€ POJib B pa3BUTUHU

COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT I

HcTopus pa3BUTHS CTEPEOMETPUH KaK
102 HAyKH U €€ poJib B pa3BUTUU

COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOT I

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME 102



IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOM ITIPOI'PAMMBI

10 KITACC

Kon
MPOBEPAEMOro
pe3yJbTara

7
7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

7.12

7.13

HpOBepﬂeMme NnpeaAMETHLIC PE3YyJIbTAaThl 0CBOCHUS OCHOBHOI1
06pa30BaTeJ’le0ﬁ nporpamMmasl CpeaHEro oﬁmero oﬁpasoBa}mﬂ

I'eomerpus
OnepupoBaTh NOHATUAMU: TOUKA, IPAMasi, INIOCKOCTb

IIpuMeHATh aKCHOMBI CTEPEOMETPHUM U CIEACTBUS U3 HUX IIPU PELICHHUH
Ir€OMETPUYECKUX 3a]1a4

OHepI/IPOBaTL MNOHATHUAMU: MAPAJUICIIBHOCTE U HNCPICHAUKYIISAPHOCTDH
MpsAMBIX U MJIOCKOCTEeM

KrnaccudunupoBaTh B3aMMHOE PACIIOJIOKCHHE MPSIMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE

OnepupoBaTh NMOHATUSAMU: JBYTPaHHbBIN yroJl, TpaHU JABYIPAaHHOTO YIJa,
pedpo ABYrpaHHOTrO yriia, JUHEHHBIH yroi ABYIPaHHOTO yria, rpajycHast
Mepa JBYTPaHHOro yria

OnepupoBaTb NOHATHUAMHU: MHOTOIPDAHHUK, BBINYKJIBIA M HEBBITYKJIbIN
MHOT'OI'PAHHUK, JIEMEHTBI MHOTOIPAHHUKA, IIPABUIIbHBIM MHOTOTPaHHUK

Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MHMpamMuja, MpHU3Ma,
pSMOYTOJIbHBIN Mapasuienenunesn, Kyo)

KnaccupunupoBaTe  MHOTOTpaHHMKH, BBIOMpas  OCHOBaHUS  JUId
KJacCU(pUKaUMK  (BBIIYKJIbIE U HEBBINYKIble  MHOIOIPAHHUKH,
IIPaBUJIBHBIE  MHOTOTPDAHHMKH, TIpSAMbIE W  HAKJIOHHBIE IIPHU3MBI,
napauIeIeUIe /bl

OHCpHpOBaTI) IIOHATHUAMMU CeKyuias IIJIOCKOCTB, CCUCHUC
MHOTI'OI'paHHUKOB

OOBSICHATH IMPUHIIUIIBL OCTPOCHUA cedyeHU MHOT'OI'paHHUKOB,
HCIIOJIB3YA MCTOM CJICIOB

CTtpouTh ceuYeHUss MHOTOTPAHHHUKOB METOJOM CJIEJIOB, BBITIOJHATH
(BBIHOCHBIE) TIJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYD:
BUJI CBEPXY, COOKY, CHH3Y

Pemate 3amaun Ha HAXOXKACHUE TEOMETPUYECKUX BEIIMYUH MO oOpasiam
WM aJropuTMaM, MPUMEHSSI W3BECTHBIC AHAIMTHYECKHE METOABI TPH
pEIICHUH CTaHAAPTHBIX MAaTeMAaTHYeCKUX 3a7a4d Ha BBIYMCIICHUE
PACCTOSIHUN MEXIy TBYMs TOYKaMH, OT TOYKH JI0 MPSMOH, OT TOUYKHIO
MJIOCKOCTH, MEXK]Ty CKPEIIMBAIOIIUMHUCS MPSIMBIMU

Pemate 3amaun Ha HaAXOXKACHUE TEOMETPUYECKUX BEIIMYUH MO oOpasiaM
WIN aJropuTMaM, MPUMEHSsSI W3BECTHBIC AHAIMTHYECKHE METOABI TPH



7.14

7.15

7.16

7.17

7.18

7.19

7.20

11 KUIACC

Kon
NMpoBepsieMoro
pe3yJbTara

6

6.1

6.2
6.3
6.4

pPCICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3aJlad Ha BBIYHUCJICHHUC YTJIOB
MCXKAY CKPCIIUBAOIIMMHUCA IIPAMBIMH, MCXKIY HpHMOﬁ Hn IIJIIOCKOCTBIO,
MCXKAY MIIOCKOCTAMHU, ABYI'PAHHBIX YI'JIOB

Beruncnsate 00bEMBI W IUIOHIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupamMuaa) ¢ IPUMEHEHHEM (POPMYJI, BEIYUCIISTH COOTHOIICHUS
MEXIY IUIOIIAISIMA ITOBEPXHOCTEN, o0BvEMamu MOA00HBIX
MHOTI'OIPAHHUKOB

OnepupoBaTh MOHATUSAMHU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OChb U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TNIOCKOCTh CHMMETPUU (PUTYPBI

W3Bnekarb, mpeoOpa3oBbIBaTh M HHTEPIPETHUPOBATH HHPOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MPEeACTaBICHHYIO Ha
YepTekax U pUCYHKaX

[TpumensTh reomeTpuueckue (BakThl Ui PEIICHUS CTEPEOMETPUUYECKUX
3aja4, MPEINoJaralollluX HECKOJIbKO IIAroB pEIIeHUs, €CIU YCIOBUS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme

IIpuMeHATs mpocTEHIIMEe NPOrpaMMHBIE CPEACTBA U JIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3aa

HpI/IBO,Z[I/ITB IMPUMCPbI MAaTCMATHUYCCKUX 3aKOHOMepHOCTeI7I B IMpUpOAC U
JKHU3HHU, paCliO3HABATh MPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

[TpuMeHATH MoydYeHHbIE 3HAaHUSI HAa IPAKTHUKE: aHAIM3UPOBATh pPeabHbIe
CUTYyallu! U IPUMEHATH U3yUYEHHBIE TIOHATHUS B IIPOLIECCE ITOMCKA PEIICHHUS
MaTeMaTHYecKu  cOopMyJIMpOBaHHONH  MpoOJIeMBl,  MOJAEIUPOBATH
pealbHbIE CUTyallud Ha SI3bIKE N€OMETPHUH, MCCIIENOBATH IOCTPOCHHBIE
MO/JIEJIH C UCIIOJIb30BAaHNEM F'€OMETPUUYECKUX MOHATUN U TEOPEM, alllapara
anreOppl, pemaTh MPaKTUYECKHE 3aJauM, CBSI3aHHbIE C HAXOXICHHEM
F€OMETPUUECKUX BEIIMYMH

IIpoBepsiemble peAMeTHBIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM NPOrPaMMBbI CpeHero oo1ero odpa3oBanust

I'eomerpus

OnepupoBaTh MOHATUSAMU: HWIMHIPUYECKAs MOBEPXHOCTh, 00pa3yroliue
HI/IJ'II/IHHpI/I'-IeCKOI\/’I MOBEPXHOCTHU, HHUIMHAP, KOHHUYCCKAsA IMOBEPXHOCTD,
oOpasyomme KOHHYECKONM  TMOBEPXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTh

Pacrnio3naBath Tena BpameHus (IHJIMHADP, KOHYC, cepa u map)
OOBSCHATH CIIOCOOBI TTOJTYYCHHS TEJI BpaIlCHUS

KnaccudumupoBars B3auMHOE pacmoioKeHHE cPephl U TIOCKOCTH



6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13

6.14

6.15

6.16

6.17

6.18

6.19

6.20

OnepupoBaTh MOHATUSMH: ILAPOBOM CETMEHT, OCHOBAHME CEIMEHTA,
BBICOTA CETMEHTA, IIapOBOW CJOW, OCHOBAaHWE IIAPOBOIO CJIOS, BHICOTA
[IApOBOTO CJI0S, IAPOBOM CEKTOP

Beruncnsate 00BEMBI M IUIOIMIAAM TMOBEPXHOCTECH TN BpAIICHUS,
TEOMETPHUYECKUX TEJl C MPUMEHEHHEM (popMyIT

OnepupoBaTh MOHATHUSAMH: MHOTOTPAHHHK, BIIMCAaHHBIM B chepy u
OINKMCAHHBIN 0KO0JIO chepsl, chepa, BIMCaHHAS B MHOTOIPAaHHUK HIIH TEJIO
BpalleHus

BBIYHCIIATH COOTHOIIEHHUS MEXTY TUIOIIISIMH IIOBEPXHOCTEH M 00BbEMaMH
MOJOOHBIX TEN

N300pakaTh n3ydaembie (UTYPBI OT PYKH U C MPUMEHEHHUEM IPOCTHIX
YEepTEKHBIX HHCTPYMEHTOB

BbInonHATe (BBIHOCHBIE) TUIOCKHME YEPTEXKU U3 PHUCYHKOB MPOCTHIX
00BEMHBIX (UTYp: BHI CBEpXy, COOKY, CHH3Y; CTPOHTH CEUYCHHUS Tel
BpallleHus

W3Brekatb, UHTEPIPETHPOBATH M MPEoOpPa3oBbIBATH HHGPOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MPEeACTaBICHHYIO Ha
YyepTekax U pUCyHKax

[TpumensTh reomeTpuueckre (BaxkThl Ui PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4y, NPEIONAralluX HECKOIbKO IIaroB pEIICHMs, €CIU YCIOBUSA
NpUMEHEeHMs 3aJJaHbl B IBHOH opme

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

BbIONMHATE NIEHCTBUSL CIOKEHUS BEKTOPOB, BBHIYMTAHUS BEKTOPOB H
YMHOKEHUSI BEKTOpa Ha YHCIO, OOBACHATH, KAKMMH CBOWCTBAMH OHH
o0ramaroT

HpI/IMeHHTL IMMPpaBUJIO MTapaJuICJICITUIICAA ITPH CIIOKECHUN BEKTOPOB

OnepupoBaTb NOHSTUSIMU: JEKApTOBBl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJHMHATHI BEKTOPA,
Yroja MEXAy BEKTOpaMH, CKAJIPHOE NPOU3BEIAECHUE  BEKTOPOB,
KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI

Haxonuts cymmy BEKTOPOB M NPOU3BEJAEHHUE BEKTOpA HA YUCIO, Yroi
MEXy BEKTOpaMH, CKaJIIpHOE MPOU3BEIEHUE, PACKIAABIBATh BEKTOP IO
JIBYM HEKOJUTMHEAPHBIM BEKTOpaM

3aiaBaTh IVIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT
Pemate mpocreiiimme reomeTpuuecKe 3a1a4i Ha TPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METO/a

Pemate 3amaum Ha J0Ka3aTENILCTBO MATEMAaTHYECKHUX OTHOLICHHH H
HaxXOXXJICHWE TE€OMETPUYCCKUX BEJIMYMH O 00pas3liaM WA aJiropuTMam,

IIPpUMCEHAA HN3BECTHBIC METOAbI npu pPEIICHUHA CTaHOAPTHBIX
MaTeMaTHYCCKUX 3a1a4



6.21

6.22

6.23

IIpuMeHATs mpocTEHIIMEe IIPOrpaMMHBIE CPEACTBA U JJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUYECKHUX 3a]1a4

IIpuBOAUTE MpHUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLIE U
JKU3HH, PACIIO3HABATh IIPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[TpuMeHsTh MOTy4YeHHBIC 3HaHUS HA IPAKTUKE: aHAIU3UPOBATh PealibHbIC
CUTYallU{ U IPUMEHATH U3yUEHHBIE TIOHATHUS B IIPOLIECCE MOUCKA PEIICHUS
MaTeMaTu4ecku  cHOpMyIMpPOBAaHHOW  MpOOJIEeMbI,  MOJEIUPOBATH
pealibHbIE CUTYyallud Ha SI3bIKE T€OMETPHUM, UCCIIEIOBATH MOCTPOCHHBIE
MO/ICJIU C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TOHITUI U TEOpeM, annapara
anreOphl, pelaTh MPAKTUYECKUE 3aJlay, CBSI3aHHBIE C HAXOXJIECHHUEM
r€OMETPUYECKUX BETUUNH



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KITACC

Koxa

7.1

7.2

7.3

7.4

7.5

7.6

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eometpus

OcHOBHbIE TMOHATUS CTEpeoMeTpuu. Touka, INpsiMasi, IJIOCKOCTb, IPOCTPAHCTBO.
[TonsTHEe 00 aKCMOMATUUYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUH
U CJIEJCTBUS U3 HUX

B3aumHoe  pacrnonokeHue OpsMBIX B IPOCTPAHCTBE:  IE€pPECEKAIOLIHecs,
napajuleJibHble M CKpeuuBarouiuecs: mnpsMble. [lapannenbHOCT OPSIMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajjiesibHble IMpsIMblE B  NPOCTPAHCTBE,
NapajuIeIbHOCTh TPEX NPSIMBIX, MaPAJUIEIbHOCTh MPSAMOM U IUIOCKOCTH. YTIIBIC
COHANPABJICHHBIMU CTOPOHAMH, YIOJl MEXJIy MpsSAMbIMA B IPOCTPAHCTBE.
[TapanienbHOCTh MJIOCKOCTEN: NapajlieibHble MIOCKOCTH, CBOMCTBA MapalIeIbHbIX
wiockocteil. [Ipocreiinme mpocTpaHCcTBeHHBIE (UTYPBHI Ha IMJIOCKOCTH: TETpad.p,
KyO, mapaJienenumnes, moCTPOeHUe CeueHu i

HepHeHI[I/IKYJU[pHOCTI) HpﬂMOﬁ U IUIOCKOCTH: TMNCPICHIAUKYIAPHBIC MPSAMBIC B
MIPOCTPAHCTBE, MPSMbIE TapAILJIEIbHBIE U MEPIIEHAUKYIISPHBIE K INIOCKOCTH, TPU3HAK
MEePHIEHIUKYISIPHOCTH NMPSAMOM U IJIOCKOCTH, TEOPEMA O MPSAMOM NEPHEHANKYISIPHON
MJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJl MEX/1Y MPSIMOU U MIIOCKOCTBIO, IBYTPAHHBII
yTOJ1, JMHEHHBINA YToJl IBYIpaHHOro yria. [lepneniukynsp v HaKJIOHHbBIE: paCCTOSIHUE
OT TOYKH JI0 TJTIOCKOCTH, PACCTOSTHUE OT MPSMOM JI0 TNIOCKOCTH, MPOEKIUsI (PUTYpPHI Ha
IJIOCKOCTB. [IepreHIMKyIApHOCTD IIJIOCKOCTEN: MPU3HAK NEPIEHANKYIISIPHOCTH IBYX
mwrockocrteil. Teopema o TpEX MepreHANKYIIpax

[loHsiTHE MHOTOrpaHHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPDAHHMKA, BBIIYKJIbIE H
HEBBIITYKJIbIE MHOTOTPAaHHHMKH, pPa3BEPTKa MHororpaHHuka. llpusma: n-yronpHas
MpU3Ma, TpaHU M OCHOBAHUS NPU3MBI, IpsiMas U HAKJIOHHAs MPU3MBI, OOKOBasl U
MIOJIHAs TOBEPXHOCTh Npu3Mel. [lapamnenenunen, npsaMoyroJabHbIN NapajuieIenunes]
u ero cBorcrta. [lupamuaa: n-yronpHas nupaMuia, TpaHd U OCHOBAHHME NMUPaMUIBL,
OOKOBasg U MOJHAas MMOBEPXHOCTh IMUpaMU/ibl, IpaBUJIbHAA H yCG‘-IéHHaﬂ nupamMuaa.
DOneMeHTbl Tnpu3Mbl W nUpaMubl. [lpaBuibHBIE MHOTOTPAaHHUKH: TOHSTHE
MPaBUJIBHOIO MHOTOTpaHHUKA, MpPaBWIbHAs MpU3Ma M NpaBUIbHAs MHUPAMU]A,
MpaBWJIbHAS TPEYTOJIbHAS MUpaMUa U MPaBUWIBHBIN TeTpadap, kyO. [IpencraBnenue
0 MPaBUJIbHBIX MHOTOTPaHHUKAX: OKTa’ap, AOJEKa’lp W ukocadpyrue CeueHus
MPU3MBI U TUPAMU/IBI

CuMMeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTENBHO TOYKH, PSMOH, IIOCKOCTH.
DJIEeMEHTEI CUMMCTpPUU B nupaMmuaax, napajjicjicnmIicaax, MIpaBUJIbHBIX
MHOT'OrpaHHUKax

Boruncnenue 31eMEHTOB MHOTOTPaHHHUKOB: p&Opa, AuaroHanu, yriel. [lnomane
OOKOBOW TIOBEPXHOCTH M TIOJIHOW TIOBEPXHOCTH TIPSAMON TMPHU3MBI, TUIOIIAb



7.7

OCHOBAHHUH, TeopemMa 0 OOKOBOI MOBEPXHOCTHU MPsAMOM npu3Mbl. [1nomans 60koBoi
IIOBEPXHOCTU U TIOBEPXHOCTH IPAaBWJIBHOM NHMpaMUAbl, TEOpPEMa O ILIOLAAH
yceuéHHol nupamusl. [Tonstue 06 06béMe. O0bEM MpaMUIbl, TPU3MBI

[Tomo6HbIe Tena B pocTpancTBe. COOTHOIICHUS MKy TUIOMIAASIMU TOBEPXHOCTEH,
00bEMaMU MTOIO0HBIX TEN

11 KIIACC

Kon
6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
I'eomerpus

Hunuaapudeckas MOBEPXHOCTh, 00pa3yroIIye IIINHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOBEpXHOCTH. LlMmuHAp: ocHOBaHUSA W OOKOBas MOBEPXHOCTb,
o0pa3yromias u oCkh, IO s OOKOBOM M MOTHON TTOBEPXHOCTH

Konunyeckass moBepxHOCTh, 0Opa3yroline KOHUYECKOW TMOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOUM MOBepXHOCTH. KOHYC: OCHOBaHME U BeplIMHA, 00pa3yromas
1 OCb, TUIONIA/Ib OOKOBOW M MOJTHOW MMOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yroliue
Y BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTh

Coepa u map: HeHTp, paanyc, THaMeTp, IUIOIIaIb TOBEPXHOCTH cdepbl. B3anmHoe
pacnonioxxeHue chepbl M IJIOCKOCTH, KacaTelbHasi TUNIOCKOCTh K cdepe, ruomans
cepsl

N300paxkeHue Te BpallleHns Ha IUTOCKOCTH. Pa3BépTka HMIIMHIpa U KOHYyCca
KomOunHamu Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OIMCAHHBINA
oKoJ1o cdepsl, chepa, BIMcaHHas B MHOTOTPaHHUK, WM TEJIO BPALCHUS

[Tonsitue 06 00bEMe. OcHOBHBIE CBOMCTBa 00bEMOB Ten. Teopema 00 oOBEME
NpSMOYTOJIBHOTO Napaijenenunena M cieactBus u3 He€. OO0bEM LMIMHIpA,
KoHyca. O0BEM 1apa u mionaab chepsl

[lonobubie Tena B mpoctpaHcTBe. COOTHONIEHHS MEXIy  IUIOMIAISIMU
MOBEPXHOCTEN, 00BEMaMH MOAOOHBIX TEJ

Ceuenust mMaMHIpa (MapajuleIbHO M MEPIEHAMKYISIPHO OCH), CEUeHHs] KOHyca
(mapasuiebHOE OCHOBAHUIO M IIPOXOAAIIEE Yepe3 BEPIIMHY ), CEUSHUs L1apa

BCKTOp Ha TJIOCKOCTH W B IPOCTPAHCTBE. CrnoxxeHHe U BBIUMTAHHE BCKTOPOB.
YMHOXKEHHUE BCKTOpPA HA YHUCJIO. Paznoxenue BCKTOpa 110 TpéM HCKOMIUJIaHApHBIM
BCKTOpPaM. HpaBI/IHO napajjiejacnuicaa. Pemenne 3aga4, CBA3aHHBIX C
IMPUMCHCHUCM ITpaBUJI JIENCTBUI C BCKTOpaMu

IIpsimoyronbHast cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BeKTOpA.
IIpocreiimue 3amaun B KOOpAMHATax. YTroil MexXIy BekTopamu. CkanspHoe
IIPOU3BEICHUE BEKTOPOB. BbIUMCIIEHUE YITIOB MEXKAY NPSMBIMU U INIOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBIN METO/ TP PELIEHUN T€OMETPUUYECKUX 3a/1a4



PABOYAS ITPOIT'PAMMA YYEBHOI'O KYPCA «BEPOSATHOCTbB 1
CTATUCTUKA»

INOACHUTEJIBHASA 3AIINCKA

Y4eOHblii Kypc «BeposTHOCTD M CTAaTUCTUKA» YTIYyOIEHHOTO YPOBHS SABIIACTCS
OPOAODKEHUEM M Pa3BUTHEM OJHOMMEHHOTO Y4YeOHOro Kypca YIriyOJIEHHOTO
YPOBHSI Ha YPOBHE CpEJHET0 0011ero 00pazoBaHus. Y4eOHbI Kypc NpeqHa3HaueH
st GOPMUPOBAHUSA Y OOYYAIOIIMXCS CTaTUCTHUECKON KYJIbTYphl M NMOHUMAaHUSA
pOJIM TEOPUHM BEPOATHOCTEH KaK MAaTeMaTHYe€CKOr0 MHCTPYMEHTA ISl M3YUYEHUs
CIIy4ailHbIX COOBITHIA, BEIMYHH U TporieccoB. [Ipu n3yuenuun Kypca odoramarorcs
IpeJCTaBICHUs OOYYaIOIIUXCS O METOJaX HCCIENOBaHMUsI W3MEHUMBOIO MHpa,
pa3BUBaeTCs NOHMMAaHHWE 3HAYMMOCTH M OOUIHOCTM MAaTEMaTHYECKUX METOJOB
MO3HAHUA KaK HEOThEMJIEMOM 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAy4YHOIO
MHPOBO33PEHUS.

CopmepxaHue ydeOHOro Kypca HalpaBiI€HO Ha 3aKpeIUIeHWE 3HaHUH,
NOJIyYEHHBIX MPU U3YUYEHHUU Kypca Ha YPOBHE OCHOBHOTO OOIIETro oOpa3oBaHMsl, U
Ha pa3BUTHE NPEACTABICHUNA O CIly4alHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXIY
HUMHU Ha BaXKHBIX MPUMEpPax, CIOKETbl KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO
Mmupa. B pesynbrare y 00yyaromuxcs 10JKHO cpOPMUPOBATHCS MPEACTABICHUE O
Haubosiee ynoTpeOUTENbHBIX U OOIMIMX MaTeMaTHYECKUX MOJEIISAX, UCIOJIb3YEMBIX
JUISL ONTMCAHUS aHTPOIIOMETPUUECKHX U IEMOTpapUUECKUX BEJTMUKH, TOTPEIIHOCTEN
B Pa3NIMYHbIE POJIa U3MEPEHUSIX, JUTUTEIIBHOCTH 0€30TKa3HOU PadO0Thl TEXHUYECKHUX
YCTPOMCTB, XapaKTEePUCTUK MACCOBBIX SIBJICHUI U MPOIECCOB B 00IIECTBE. Y YEOHBIM
Kypc sBisieTcsi 0a30il i OCBOEGHHSI BEPOSTHOCTHO-CTATHCTUYECKHX METOJIOB,
HEOOXOMMBIX CIEUAINCTaM HE TOJbKO HHXKEHEPHBIX CIIELHUAIbHOCTEH, HO TaKkKe
COLIMAJIBHBIX U TICUXOJIOTUYECKUX, TOCKOJIBKY COBPEMEHHBIE 00I1IECTBEHHBIE HAYKH
B 3HAQUMUTEIIbHOM Mepe UCHOJB3YIOT anmnapar aHaiu3a OOJbIIUX JaHHBIX.
[leHTpalbHYIO 4YacTh Y4E€OHOTO Kypca 3aHMMaeT OOCYXKJIEHHE 3aKOHa OOJIBIIHMX
yucel — (YHIAMEHTAJIBHOTO 3aKOHA MPHUPOJIbI, MMEIONIET0 MaTEeMaTHYECKYIO
dbopmanuzaruio.

B cooTBeTcTBUM C yKa3aHHBIMHU IEJISIMH B CTPYKType ydeOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YrayOJEHHOM YpPOBHE BBIJCIECHBI OCHOBHBIC
coziepkarenibubie TMHUM: «CiayyaiiHble COOBITHS U BEpOSITHOCTU» U «CiyyaliHble
BEJIMUMHBI U 3aKOH OOJIBIINUX YHCEID.

[ToMMMO OCHOBHBIX JIMHUU B y4eOHBIH KypC BKIIFOUEHBI 3JEMEHTHI TEOpUU
rpa)oB M TEOPUM MHOXKECTB, HEOOXOAMMBIE JUJISl IOJHOLEHHOIO OCBOEHUS
MaTepuanga JJaHHOro y4eOHOro Kypca M CMEXHBIX MaTeMAaTUYECKUX Y4eOHBIX
KYPCOB.



Copnepxanne muaun «CirydaiiHbie COOBITHS U BEPOSITHOCTHY CITYKUT OCHOBOM
s (GOPMHUPOBAHUS TPEJACTABICHUNA O PpaCHpPEEICHUU BEPOSTHOCTEH MEXKIY
3HAYEHHSIMH CJIyYaHBIX BEJIMYMH. BaXkHyI0 4acTh B 3TOW COAEPKATEIBHON JIMHUN
3aHMMAeT HW3Y4YEHUE T'C€OMETPUYECKOTO0 M OMHOMHAIBHOTO paclpelesieHud u
3HAKOMCTBO C UX HENPEPHIBHBIMH AHAJIOTaMU — MOKA3aTENIbHBIM M HOPMaJbHBIM
pacrpenencHusIMHI.

TeMbl, CBsi3aHHBIE C HENPEPBIBHBIMU  CIIyYaWHBIMHA BEIMYMHAMU W
pacrnpesiefieHUssMHA, aKIEHTUPYIOT BHUMaHUE OOYYaloIIMXCS HAa OMNHCAaHUM U
W3YUYCHUU CITyYalHbIX SIBIICHUN C MOMOIIBIO HENPEepbIBHBIX (QyHKIMMI. OCHOBHOE
BHUMAaHHUE YAEIAETCA I1I0Ka3aTeIbHOMY U HOPMAJIbBHOMY PacIpeAcICHUSAM.

B ydeOHOM Kypce mpeaycMaTpuBaeTcsl 03HAKOMHTEIbHOE HU3YUYEHUE CBS3H
MEXKJy CIy4YalHbIMH BEJIMYMHAMUA W ONMCAHHWE OSTOW CBSI3M C TOMOIIBIO
KO3 UIMEHTa KOPPEISUUU U €ro BbIOOPOYHOIrO aHajiora. OJTH 3JIEMEHTHI
COJZIEpKaHMs PA3BUBAIOT TEMY «/lMarpaMMbl pacCenBaHusD), U3YUYCHHYIO HA YPOBHE
OCHOBHOTI'0 00111er0 00pa30BaHMsl, U BO MHOTOM OIUPAIOTCA HA CBEIAEHUS U3 KypCOB
anreOpbl U T€OMETPHH.

Emé oauH 2neMeHT  colepKaHus, KOTOpPBIM  Mpeiaraercs  Ha
O3HAKOMUTEIILHOM YPOBHE — IIOCJIEAOBATEIBHOCTh CIIyYalHbIX HE3aBUCHUMBIX
COOBITUH, HACTYNAIOIIKX B €AUHUILY BpeMeHU. O3HaKOMIIEHUE C paclpeieeHueM
BEPOSITHOCTEW KOJIMYECTBA TAKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep u
ABJIIETCS] AKTYaJbHBIM JUIsl OyIymMX aOUTYpHEHTOB, MOCTYNAIOIIUX HAa Yy4eOHbIE
CHELMAIbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMH HayKaMH, IICUXOJIOTUEH W
yIPaBJICHUEM.

Ha uzyuenue yueGHOro Kypca «BeposTHOCTb U CTaTUCTHKA» Ha yIriTyOJIeHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kimacce — 34 vaca (1 yac B Hegento), B 11 kiacce
— 34 yaca (1 gac B HefieNt0).



COJAEPKXAHUE OBYUYEHUA
10 KITACC

['pad, cBs3HbBIN rpad, myTH B Tpade: mukisl U nenu. CTeneHb (BaJICHTHOCTS)
BepunHbL. ['padsl Ha TiockocTU. JlepeBbs.

CrnydaliHble SKCIIEpUMEHTHI (OMBITHI) U CIy4alHble COOBITUS. DJIEMEHTApHBIC
coObITHsl (McX0/bl). BepodarHocTh ciydailHOro coObITHs. bin3ocTh 4acToThl U
BEepOSATHOCTH COOBITHI. CydaifHbIE OTBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHSIMH.

Omneparuu HaJ COOBITUSIMU: NepecedeHue, O0bEIMHEHUE, TPOTUBOIIOIOKHBIC
coObITHs. Jluarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSATHOCTEHM.

YcnoBHass BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. [lepeBO CiydalHOTrO
skcnepumenTa. @opmyna nomHou BeposTHocTH. Dopmyna baiieca. HezaBucnmbie
COOBITHS.

bunapHbIil ciy4aiiHbIl OMBIT (MCTIBITAHKE), YCIIEX U Heyaada. HezaBucumeie
ucnbiTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 mepBoro ycrnexa. IlepectanoBku
u dakropuan. Yucno coueranuit. TpeyronpHuk Ilackans. Popmyna OuHOMA
HeroTona.

Cepust He3aBUCUMBIX UcTIbITaHUN bepHyu. Ciy4aiftHbli BEIOOP U3 KOHEUHOM
COBOKYITHOCTH.

Cnyvaitnas  BenuuumHa. Pacnpenenenne  BeposdTtHocteil.  [{uarpamma
pacnpenenenud. Onepanuu HaJ CIy4yalHbIMU BEJIMYMHAMU. buHapHas ciydaiiHas
BennunHA. [Ipumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPHUYECKOE U
OMHOMHMAIILHOE.

CoBMecTHOE pachpenesieHHe JIByX CiydalHbIX BeIu4YuH. He3aBucumble
CIIy4YalHbIE BEIMYMHBL.MaTeMaTHUYECKOE OXKUJAHUE CIYYaWHOM  BEJIMYUHBI
(pacnpenenenus). Ilpumepsl  NpUMEHEHUS  MAaTEMaTUYECKOTO  OKHMJIAHUS
(cTpaxoBaHue, JoTepes). MarTeMaTHdecKkoe OXHIaHUE OWHApHOW clydalHON
BEJIMYMHBL. MaTeMaTudyeckoe OKHUJAaHHE€ CYMMbl CIyYallHbIX  BEJIWYUH.
MareMatnyeckoe OKuJaHue TEOMETPUIECKOTO M OMHOMHUAIBHOTO paCIpeIeIICHUN.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIY4YaWhHOM  BEJIMYMHBI
(pacnpenenenus ). Jlucniepcus OMHApHOM CclydailHOM BeMUYMHBL. MaTeMaTrudeckoe
0>KUJAHUE MMPOU3BEICHUS U JUCIIEPCUS CYMMBbI HE3aBUCUMBIX CIIyYaHBIX BEJTUYHUH.
Jlucniepcusi ¥ CTaHIAPTHOE OTKJIOHEHWE OWHOMHUAIBLHOTO pacHpeneseHHUs.
Jucniepcnst M cTaHAAPTHOE OTKJIIOHEHUE TEOMETPUUECKOTO PACIIPEACIICHUS.

11 KUIACC

HepasenctBo YebOniméBa. Teopema UeOniméBa. Teopema bepuymnmu. 3akon
OonblIMX  4ucesl. BbpIOOpOuYHBI  MeTon — ucciaeaoBaHuil.  BwiOGopouHbie



XapakTepUCTUKU. OLIEHMBAaHUE BEPOSTHOCTH COOBITUS IO BHIOOPOYHBIM JAHHBIM.
[IpoBepka NpOCTEUIINX THIIOTE3 € MOMOIIBIO U3YYEHHBIX PACIIPEIEIICHNAN.

HenpeppiBHble cinydaliHble BeanduHbL. [Ipumeppl. @PyHKIMSA IUIOTHOCTH
BEPOSITHOCTH pacIpeielicHusl. PaBHOMEpHOE paclpelereHue M €ro CBOMCTBA.
3ajauu, IPUBOASIINE K IT0OKA3aTEIIbHOMY PACIPEAEICHUIO. 3a1a4H, IPUBOASAIINE K
HOPMAJIBHOMY  PacCIpeAeICHUIO. OyHKIHA IJIOTHOCTH BEPOSITHOCTH
MOKa3aTeIbHOTO pacnpezeneHus, QyHKIUS IUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacnpeneneHns. PyHKIUS ITIOTHOCTU M CBOMCTBA HOPMAJIBHOTO PACIPEICICHUS.

[TocnenoBaTenbHOCTh  OJMHOYHBIX  HE3aBUCHUMBIX  COOBITHMH. 3ajauu,
npUBOASIIKE K pacupeneneHuto [Iyaccona.

KoBapuanua 1Byx ciydailHeix BenuuuH. KoapduuueHt auHERHOM
koppessiiud. CoBMECTHblE  HAOMIOACHWS  JBYX BEIUYMH. BBIOOpPOUYHBII
K03 uIueHT Koppensiuuu. Pasnuuue Mexay JIMHEHMHON CBS3bI0 U IPUYUHHO-
CJIEICTBEHHOM CBs3bI0. JIMHEHHas perpeccus, METO/l HAMMEHBIIINX KBaJIpaToOB.

IHINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUA YUYUEBHOI'O KYPCA
«BEPOSITHOCTb U CTATUCTUKA» (YIJIYBJEHHBIA YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHMUA

HPEAMETHBIE PE3YJIBTATHBI

K xoniry 10 kiacca oOyyaromuics HayqYuTCst:

CBOOOJHO OINEpUpOBaTh MOHATUSAMHU: Tpad, MIOCKuid rpad, CBSI3HBIA Trpad,
nyTh B rpade, Uenb, UK, JEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIy4YailHOro
DKCIIEPUMEHTA;

CcBOOOIHO ONEpUpPOBaTh MOHATHAMH: CIyYalHBIM SKCIEPUMEHT (OIBIT),
CIIydyaiflHO€ COOBITHE, DJIEMEHTApHOE CIydaitHOoe cOObITHE (DJIEMEHTApHBIA MCXO.)
CIIy4yailHOr0  ONbITa, HAXOAWTh BEPOSITHOCTU COOBITMM B  ONbBITaX C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU;

HaXOoJUTh U (OpMyIHMpOBaTh COOBITHS: TIEPECEUCHHE, OObEIMHEHUE TaHHbBIX
COOBITUH, CcOOBITHE, MPOTHUBOMNOJOKHOE JAaHHOMY, HCIIOJIb30BATh JIMArpPaMMBI
Diiniepa, KOOPAMHATHYIO MPSMYIO JJI PEIIeHUs 3a/1ad, MOJb30BaThCs (POpMyIon
CJIOEHUSI BEPOSITHOCTEN JJIs1 BEPOATHOCTEHN JABYX U TPEX CIIyYalHBIX COOBITUH;

OIEpUPOBATh MOHATUSAMU: YCIOBHASI BEPOSTHOCTh, YMHOKEHUE BEPOSATHOCTEM,
HE3aBHCHUMBbIE  COOBITHS, JEPEBO  CIy4yalHOTO  3KCIEPUMEHTa, HaXOJUTh
BEPOATHOCTH COOBITHI C TMOMOIIBIO TMpaBUiIa YMHOXEHHS, JIepeBa CIIy4ailHOTO
OMbITa, HMCHOJ30BaTh (OpMYJy MOJHOW BeposiTHOCTH, (popmyny baiteca npu
pelieHuu 3a7ad, OMNpEeNeNsTh HE3aBUCUMOCTb COOBITMH 1O QopMysne U IO
OpraHu3alliy CIyYalHOIO SKCIIEPUMEHTA;



OPUMEHATh W3yYeHHbIE KOMOWHATOpPHBIE (QOPMYIBI JJs TEPEUUCICHUS
AJIIEMEHTOB MHOXECTB, 3JEMEHTAapPHBIX COOBITHI CIy4aliHOTO OIIbITa, PEUICHUS
3a/1a4 110 TEOPUHU BEPOSTHOCTEN;

CBOOOIHO  ONEpUPOBATH MOHATUSAMHU: OWHApHBIA  CIy4yailHBIA  OIBIT
(ucmipITaHME), yCIeX W HeyJada, HE3aBUCHUMBIE HCIIBITAHUS, CEpUsl UCIBITAaHUMH,
HAXOJHUTh BEPOATHOCTH COOBITHIA: B CEpUU HCTIBITAHUM 0 IEPBOTO yCIieXa, B CEpUU
UCIIBITaHUI bepHyJuIH, B ONBITE, CBSI3aHHOM CO CIy4YalHBIM BRIOOPOM U3 KOHEYHOM
COBOKYITHOCTH;

cBOOO/IHO OIEpUPOBATh MOHATUSAMU: CIydailHas BEJIMYMHA, pacHpeiesieHue
BEPOATHOCTEW, JauarpaMMa paclpeleieHus, OWHapHas ciy4ailHas BeJIUYMHA,
reOMETpUYECKOe, ONHOMUAIILHOE PaCIIPECIICHHE;

ONEPUPOBATH TOHATUSAMH: COBMECTHOE pACIPEIEICHUE IBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TA0JIMIy COBMECTHOIO PAacHpEesIeHUsl JBYX CIIydalHBIX
BEJIMYUH [UIS BBIJCICHUS PACHPEACIICHAsS KAKIOM BEJIWYUHBI, ONPEIEICHUS
HE3aBUCUMOCTH  CIyYalHBIX  BEJIMYMH;CBOOOJHO  OMNEPUPOBATH  MOHITHUEM
MaTEMaTUYECKOrO OKUJAHUS CIyYallHOW BEJIMUYMHBI (pacipeneneHus), IPUMEHSITh
CBOMCTBA MAaTEMaTHYECKOTO0 OXKHMIAHUSA IIPU PELNICHWH 337a4, BBIYUCIATH
MaTeMaTHYeCKOe OKUJaHre OMHOMHAIIBHOTO U T€OMETPUUECKOTO paclpeiesieHuil;
CBOOOIHO OIEpPUpPOBaTh MOHATUSMHU: JAMCIEPCHs, CTAHJAPTHOE OTKJIOHEHUE
CIIy4YallHOW BEJIMYMHBI, TPUMEHATh CBOMCTBA IHUCIIEPCUM CIIyYaWHON BEJIMYWHBI
(pactipeiesieHHsi) MPU PELIEHUU 3a/1ad, BBIUUCIATH JUCHEPCHI0 M CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 1 OMHOMHUAIILHOTO paclpeIeIeHUN.

K koniry 11 kiacca oOyyaromuics HayquTCst:

BBIUUCIIATH BHIOOPOYHBIE XaPaKTEPUCTUKU TI0 JAHHOM BBIOOPKE U OLIEHHWBATH
XapaKTEPUCTUKU TE€HEPATIbHOM COBOKYMHOCTH JI@HHBIX 1O  BBIOOPOYHBIM
xapaktepucTukaM. OIeHUBaTh BEPOSITHOCTU COOBITUI M MPOBEPSTH MPOCTEUIINE
CTaTUCTUYECKUE TUIIOTESBI, TIOJIb3YSACh U3YYEHHBIMHU PACIIPENCIICHUSIMY;

OPUBOJUTH  NPUMEPBl  33a4ady, NPUBOAAIIMX K  ITOKa3aTeJIbHOMY
pacrpeneneHno, 3aaad, MPUBOMAIIMX K HOPMAJIBbHOMY PaCIHpENEIEHUIO.
OnepupoBarh MOHATUSAMU: (PYHKIMS TUIOTHOCTH BEPOSITHOCTH IOKAa3aTEIbHOTO
pacnpenenieHus, QyHKIUS INIOTHOCTH BEPOATHOCTH HOPMAJIBHOTO paclpeesIeHus,
(GYHKIMS TUIOTHOCTM H  CBOMCTBA HOPMAJIBHOTO PaCIHpeICICHUS;ONpenesaTh
KOd(DPUITMEHT TMHEWHON KOPPETSAINU, BEIOOPOUHBIN KOA(PHUIIUESHT KOPPEIIAIIUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

6

HaumeHnoBaHue pa3jesioB U TeM
NPOrpaMmblI

DeMeHTHI Teopuu rpados
CryyaiiHble OIBITHI, CITy4ailHble COOBITHS U

BEPOSITHOCTH COOBITUM

OnepauHH HaJ MHOXXCCTBaMHU U
coOpITHsAMH. CIIOKEHUE U YMHOKCHHC
BepOHTHOCTeﬁ. YcaoBHas BCPOATHOCTD.
HeszaBucumele cOOBITHS

OJIEMEHTHI KOM6I/IHaTOpI/IKI/I

Cepuu nocienoBaTeIbHbIX UCIIBITAHUI.
Ucneitanus bepuymmu. CiayyaitHsiii BbIOOp
13 KOHEYHON COBOKYITHOCTH

CrnyyaiiHble BETMYMHBI U PAcIpeIeICHHs

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoauuecTBO 4acoB

Bcero

14
34

KonTposbHbie
padoThbI

IIpakTnyeckue
padoThbI

DJIEeKTPOHHbBIE
(uudgpossbie)
o0pa3oBaTtejibHbIE

pecypchbl



11 KJIACC

HanmeHnoBaHue pa3/ie/ioB U TeM
Ne i/t
NMPOrpamMMbl

3aK0H OOJIBIINX YHCE
2 DJIEMEHTHI MATEMATHUYECKON CTATUCTUKU

HenpepsiBHBIE CllydaliHbIE BETMYHHBI
(pactipeenienusi), MoKa3aTesIbHOE U
HOPMAaJIbHOE pacrpeeineHus

4 Pacnpenenenue Ilyaccona
CBs13b MeXly ClTy4allHBIMH BEJTMYMHAMHU

6 O0001eHne U cCUCTEMaTU3ALNS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoauuecTBO 4acoB

Bcero

11
34

KoHnTpoJbHbIe
padoThbI

IIpakTHYeckue
padoThbI

DJIEeKTPOHHbBIE
(uudgposbIe)
o0pa3oBaTejibHbIE

pecypchl



HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoauuecTBO 4acoB 3.]'[6KTp0HHbIe

Jara uudposbie
Nen/m Tema ypoka Kontpoabnubie IIpakTuyeckue
Bcero u3ydeHusi oOpa3zoBaTe/bHbIE

padoThI padoThbI pecypenI

I'pad, cBs3HBIM rpad, npencTaBicHUe
3aJlauyl ¢ HOMOILBIO Tpada

CreneHp (BaJIGHTHOCTb) BEPILUHBI.
[TyTs B rpade. Lenu u uuxist

I'padsr Ha TOCcKOCTH. [lepeBo
CIIy4aiiHOTO IKCIIEPUMEHTA

CrnyualiHble S5KCIIEPUMEHTHI (OMBITHI) U
4 cilydaiiHble COObITHSA. DIeMeHTapHbIe 1
COOBITHS (UCXOBI)

BeposTHOCTB CiyuyaltHOTO COOBITHSI.
BepostHOCTH COOBITHI B OMBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU

BeposiTHOCTB City4aitHOTO COOBITHSI.
BeposiTHOCTH COOBITHIT B OMBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSAMHU

[Tepeceuenue, 00beTMHEHNE MHOXKECTB
U COOBITUH, MPOTUBOIIOJIOKHBIE
coObITust. @opMyJia CIOKEHUS
BEPOSATHOCTEM



10

11

12

13

14

15

16

17

18

19

VYcnoBHas BEpOSTHOCTh. Y MHOKEHHUE
BeposiTHOCTEN. DOopMyJ1a yCIIOBHOM
BEPOSITHOCTH

VYcnoBHas BEpOSTHOCTh. Y MHOKEHHUE
BeposATHOCTE. DopMyia yCIOBHOMN
BEPOSTHOCTH

dopmyiia MOJHOK BEPOATHOCTH

®opmyna baiieca. HezaBucumblie
COOBITHS

KomOuHatopHoe npaBuUio yMHOXKEHUS.
[TepecranoBku U dakTopua

Yucno couerannii. TpeyrosbHUK
[Tackains

®opmyna 6bunoma HeroTona

Konrtponsnas padora Nel: "I'padsl,
BEPOSITHOCTH, MHOXECTBA,
KoMOuHaTopuka"

buHapHBIN CiTy4alHBIN OIBIT
(ucmipITaHue), ycrex U Heyaya.
He3aBucumsle ucnbitanus. Cepus
HE3aBHCHUMBIX UCIBITAHUI A0 IEPBOTrO
ycmexa

Cepust HE3aBUCHUMBIX UCIIBITAHUM J10
IIEPBOTO ycIexa

Cepus HE3aBUCUMBIX UCTIBITAHUI
bepnynnu

Cryyaiinblii BEIOOp M3 KOHEUHOM
COBOKYITHOCTH



20

21

22

23

24

25

26

27

28

[TpakTrueckas padoTta ¢
MCIIOJIb30BAHUEM 3JICKTPOHHBIX TaOJIHUIL

Cnyuaiinas BenuuuHa. Pactipenenenue
BeposATHOCTeH. Jlnarpamma
pacnpezeneHus

Onepaunu Haj ciaydyailHBIMU
BenuuuHamu. [Tpumepst
pacnpezneneHuii. bunapHas ciydaiiHast
BEJIMYMHA

I'eomeTpuyeckoe pacnpeaencHue.
bunomuaneHOE pacnpeneneHue

MartemMaTuyeckoe 0KUIaHHue
ciyuyaiiHol BeudrHbl. COBMECTHOE
pacrpeneseHue IByX CIIy4aiHbIX
BEJINYUH

HesaBucumeble ciy4daiiHble BETUYUHBI.
CBolicTBa MaTEMaTHYECKOTO
0’KMJIaHMs. MaremaTtndeckoe
OKHJaHue OMHApHOM ciydaitHOM
BEJIMYUHBI

Marematnueckoe 0XKUIaHUE
reoMEeTPUYECKOro 1 OMHOMHUAIBHOTO
pacrpeaeneHui

Jucnepcus u ctanaapTHOE
OTKJIOHCHHE

Hucniepcust OMHApHOU CTydailHON
BeJIMYKUHBL. CBOWCTBA AUCTIEPCUU



29

30

31

32

33

34

MaremaTtuueckoe OXXHAaHUue
MMPOU3BCACHUA U JUCIICPCHUA CYMMBbI
HC3aBUCHUMbIX CJIy‘-Iaf/'IHLIX BCJINMYHH

Jlucniepcust OMHOMHUATBHOTO
pacnpezaenenus. [Ipakrudeckas pabora
C MCIOJIb30BAaHUEM JJICKTPOHHBIX
TaOJIUIL

Jlucriepcust U CTaHIapTHOE
OTKJIOHEHHE F€OMETPHYECKOIO
pacnpezaenenus. . [Ipaktudyeckas
paboTa ¢ UCI0JIb30BaHHEM
AJIEKTPOHHBIX TAOJIUII

O00011eHrE U CUCTEMATU3ALNS 3HAHUM

KonTponbhast padorta Ne2:
"Ucneiranusa bepnymiu. Ciyualineie
BEJIMYMHBI U pacrpeaeneHus"

O000111eHHE U CUCTEMATU3ALNS 3HAHUM

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



11 KIIACC

KosaunuyectBo yacos DJIEeKTPOHHbIE
Ne aTa ugposbie
n/n Tema ypoxa Bcero Kontpoapipie  Ipaxruteckue ffllsyqe}mﬂ :)16[()1;1;0B3Teﬂbﬂble
padoTbl padoThI pecypebi

HepasencrBo Yebnimena. Teopema

Yeonimena. Teopema bepuysmum. 3akon 1

OO0JIBIINX YKCeT

HepasencrBo YeoOnimena. Teopema

2 Yeonimena. Teopema bepuymmm. 3akon 1

OOJIBIINX YHCElT

HepaBencrBo YeObimena. Teopema

YeoOnimeBa. Teopema bepuyiuu. 3akoH 1

0O0JIBIINX YKCe

Br1060opouHbIit METO UCCIeI0BaHUN 1

[IpakTuueckas pabora c |

HCIIOJIb30BAaHNUEM DJIEKTPOHHBIX TA0JIHNIL

I'enepasibHas COBOKYITHOCTb U

ciryyaiiHast BbIOOpKa. 3HAKOMCTBO €

BBIOOPOYHBIMU XapaKTEPUCTUKAMH. |

OrneHka cpeiHero u JUCnepCcuun
reHepam,Hoﬁ COBOKYITHOCTH C ITIOMOIIIBIO
BBIOOPOYHBIX XapaKTEPUCTHK

I'enepanbHast COBOKYMHOCTh U
ciy4yaiiHas BRIOOpKa. 3HAKOMCTBO C
BBHIOOPOYHBIMU XapaKTEPUCTUKAMH.
OlLieHKa CpeTHero U JUCTIEPCUH



10

11

12

13

14

15

16

17

TeHEpaJIbHON COBOKYITHOCTH C TIOMOIIIBIO
BBIOOPOYHBIX XapaKTEPUCTHK

OrneHuBaHUE BEPOSATHOCTEH COOBITUH 11O
BBIOOpKE

Craructuueckas runoresa. [IpoBepka
IIPOCTEUIINX TUIIOTE3 C IIOMOIIBIO
CBOMCTB U3YUYEHHBIX paclpeneleHuin

Craructuueckas runoresa. [IpoBepka
IIPOCTEUIINX TUIOTE3 C IIOMOIIBIO
CBOMCTB U3YUYEHHBIX pacipeneleHui

[IpakTuueckas pabota c
MCIOJIb30BAHUEM DJIEKTPOHHBIX TAOJIHIL

[IpuMepsl HENPEPBIBHBIX CIIyYailHBIX
BeJIMYuH. OyHKIUS ITIOTHOCTH
BEPOSATHOCTH

PaBHOMepHOEe pactipenenenue. [Ipumepsl
3aaa4, MPpUBOJAIIMNX K ITOKA3aTCIIbHOMY U
K HOpMAaJIbHOMY pacpeaeIICHUsIM

(DYHKI_[I/ISI IJIOTHOCTHU BEPOATHOCTHU
IMOKa3aTCJIbHOTO paClIpCaACICHUA

@yHKIMS INIOTHOCTH BEPOSITHOCTH
HOPMaJIbHOTO paclpeacaeHus
ITocnemoBaTeIbHOCTE OJUHOYHBIX
He3aBHCUMBIX coObITHi. [Iprmep 3anaun,
MIPUBOIALIEN K paCIIPEIEICHUIO
Ilyaccona

[IpakTrueckas padoTa ¢
UCIOJIb30BAHUEM 3JIEKTPOHHBIX TaOJIUI]



18

19

20

21

22

23

24

25

26

27

28

29

30

31

KoBapuarus 1ByX CirydailHbIX BETHYHH.
Koadduuuent koppensauuu

CoBMecTHBIE Ha6J'IIO,Z[eHI/IH JABYX BCJINYHH

Bri6opounsrii ko3 duiment
KOpPEJISLII

Paznuuune Mex 1y TMHEUHOM CBS3BIO U
MPUIMHHO-CIICACTBEHHOMN CBS3BIO

JIunennas perpeccus
[IpakTryeckas pabora c
WCTIOJIH30BAHUEM SJIEKTPOHHBIX TAOIIUI]

IIpencraBieHye JaHHBIX C TOMOLIBIO
TaOJIUI] ¥ AUarpamMm, olucaTeabHast
CTaTUCTHKA

OnbITHI ¢ pAaBHOBO3MOHBIMU
3JIEMEHTAPHBIMH COOBITUSIMU
Boruncnenue BeposiTHOCTEN COOBITUH C
npuMeHeHueM Gopmy

Brruucnenue BeposTHOCTEH cOOBITHI C
PUMEHEHHEM TpapHUUECKUX METO/I0B:
KOOpAMHATHAs psMasi, 1epeBo,
JarpaMmma Jusepa

CrnyualiHble BEIMUUHBI U PACTIPENETICHUS
MareMatnueckoe 0KHIaHuE CITyYalHON
BEJINYUHBI

MaremaTuuecKoe OKHIaHUE CIyYatHON

BCINYHHBI

Kontponbnas padota: "BeposTHocTs 1
CTaTUCTHKA"



Brruucienue BeposTHOCTEH COOBITHIM €
32 npuMeHeHHeM (GopMyIT U TpaPrUeCKuX
METOJI0B

Brruucienue BepoSTHOCTEH COOBITHIM C
33 npuMeHeHueM GopmMyIt u rpapuIecKux
METOJIOB

Cry4qaifHbie BETMYUHBI U
34 pacmpeneneHus. MareMaTuueckoe
0’KHJIaHHUE CITy4YallHOW BEJTUYUHBI

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34



IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOM ITIPOI'PAMMBI

10 KITACC

Kon
MPOBEPAEMOro
pe3yJbTara

6
6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

11 KIIACC

Kon
NpoBepsieMoOro
pe3yabTara

5

5.1

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUS OCHOBHOM
06p330BaTeHBHOﬁ NMporpaMmasl CpeaHETO 0611161"0 06pa30BaHI/Iﬂ

Teopust BEpOATHOCTEN U CTATUCTUKA
YuTtath U CTPOUTH TAOJIUIIBI U JUATPAMMBI

OnepupoBaTh NOHATHSAMH: CpeAHEe apu(MeThdeckoe, MeauaHa,
HauOoJIbIlIee, HAUMEHbIIEE 3HAUEHUE, pa3MaxX MaCCUBA YHCIIOBbIX JAHHbIX

OnepupoBaTh MOHATUSAMU: CITyYalHBIN SKCIIEPUMEHT (OIIBIT) U CIydyaiHOe
coObITHE, PIEMEHTapHOE COOBITHE (PJIEMEHTApHBIA HCXOJH) CIy4YailHOTO
OMbITa; HAXOJIUTh BEPOSTHOCTH B OMNBITaX C PAaBHOBO3MOXKHBIMH
CITy9JaifHBIMU COOBITUSIMU, HAXOIUTh U CPABHUBATH BEPOSTHOCTH COOBITHIA
B M3YUYCHHBIX CIyYalHBIX SKCIIEPUMEHTAX

Haxonute M ¢GopMyaMpoBaTh COOBITHS: IepeceueHre U OObeAMHEHHE
JAHHBIX COOBITHH, COOBITHE, MPOTHBOIOJIOXKHOE JaHHOMY COOBITHIO;
M0JIb30BAThCA  JUarpamMmMamMu  Oinepa #u  (GOpMYJION  CIOXKEHUS
BEPOATHOCTEN MPH PEIICHNUH 3a]a4

OnepupoBaTb NOHATUSAMH: YCIOBHAas BEPOATHOCTb, HE3aBUCUMBIE
COOBITHS; HAXOJIUTh BEPOSTHOCTU C TMOMOIIBIO MpaBUIa YMHOXEHUS, C
IIOMOUIBIO AE€PEBA CIyYallHOTO OIBITA

[TpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PEILIEHUH 3aa4
OnepupoBaTh NOHATHAMU: MCIBITAHUE, HE3aBUCUMBIE UCIIBITAHUSA, CEPUs
UCIBITaHUH, yCIEeX U HeyJaua; HaXOAUTh BEPOATHOCTU COOBITUHN B cEpUU
HE3aBHCHUMBIX MCIBITAHUH /10 MEPBOrO yCHeXa, HaXOIUTh BEPOATHOCTH
coObITHIi B cepuH UctibITaHui bepHym

OHepI/IPOBaTL IIOHATHUAMU cnyqaﬁHaﬁ BCJIIMYMHA, PpaclpcacICHUC
BCpOHTHOCTeﬁ, AuarpaMmma pactupeaCiICHUA

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeIHero 001ero odpa3oBaHusi

Teopust BEpOATHOCTEN U CTATUCTUKA

CpaBHUBaTh  BEPOSTHOCTHM  3HAYEHUW  CIy4YallHOM  BEJIIMYUHBINO
pacnpeaciiCHuIO Ujin € IOMOILIbIO JUarpamMm



5.2

OHGpI/IpOBaTB MOHATHEM MATCMATUUYCCKOI0 OXHUAaHHA, IIPUBOAUTH
IIPUMEPHI TOI'O, KaK MIPUMEHACTCA MaTEMATHICCKOC OXKUJaHNEC cnyqaﬁHoﬁ

BEJIMYMHBI, HAXOAUTh MAaTEeMaTHYECKOE OXHJaHWE IO JaHHOMY
pacrpeesneHuIo

53 HmeTs mpeicTaBlieHre O 3aKOHE OOJIBIINX YHCET

5.4 HNmeTs ipeacTaBiieHe 0 HOPMAJIBHOM pacpeieICHUU

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KVIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Koxa
6 Teopus BeposTHOCTEN U CTaTUCTHKA
[IpencraBnenne JaHHBIX C ToMolblo Tabmuy u  guarpamm.  CpenHee
6.1 apupMeTHyecKkoe, MeJauaHa, HauOoJsblllee M HaMMEHblIEe 3HAYEHUs, pa3Max,
JMCTIEpPCUs M CTaHAapTHOE OTKJIIOHEHUE YUCIIOBBIX HAOOPOB
CrnyualiHple SKCHEpUMEHTHI (OIBITHI) W CllydailHble COOBITHUS. OJIeMEHTapHbIE
coObITust (UCXoabl). BeposTHOCTH CilydailHOTO COOBITHS. BIM30CTh YaCTOTHIM
6.2  BepoATHOCTH cOOBITHH. CiyyaifHble ONBITHI C PABHOBO3MOXHBIMH 3JI€MEHTapHBIMU
COOBITHSIMH. BeposTHOCTH COOBITHI B ONBITAXC PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
COOBITUSMU
6.3 Onepauuy Hajx COOBITUSMHU: TIepecedeHHue, OO0bEIUHEHHE, MPOTUBOMOIOKHBIE
' coObITud. narpammsl Ditnepa. @opmyina caoxkeHUs: BEpOSATHOCTEN
6.4 YcnoBHas  BEPOATHOCTb. YMHOXKEHHME BEPOATHOCTEH. [lepeBo  cily4ailHOro
' skcniepuMmenTa. dopmysia moHOH BeposiTHOCTH. HezaBucruMbie COOBITHS
6.5 KomOunatopaoe mnpaBwio ymHoxkeHus. [lepectanoBku u ¢akropuan. Yucio
' coueranuil. Tpeyronsuuk Ilackamns. @opmyna 6unoma Helorona
bunaphblii cnyuyaliHbplii ONBIT (MCIIBITAHHE), yclleX W Heynada. He3aBucumbie
6.6 ucneiTanusg. Cepusi HE3aBUCHMBIX HWCHBITAaHUH 10 mepBoro ycnexa. Cepus
HE3aBHCHUMBIX UCIIBITaHUN bepHym
6.7 Cnyuaiinas BenuuuHa. Pacnipenenenne BeposiTHOCTel. Jlnarpamma pacnpenesieHusl.
' [Ipumeps! pacnpesiesieHnit, B TOM YHCIIE T€OMETPUUYECKOEen OMHOMUAIbHOE
11 KJIACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
5 Teopust BEpOATHOCTEHN U CTATUCTHUKA



5.1

5.2

53

YucnoBbie XapaKTCPUCTHKU CJIy‘IElfIHBIX BCJIMYHUH. MAaTCMAaTU4YCCKOC OXHNIAAHUC,
JMCIIEpCUs U CTaHJapTHOE OTKJIOHeHHe. [IpuMepbl npuMeHeHus: MaTeMaTHYECKOro
OKUJIaHUS, B TOM 4YMCJIE B 3ajayax U3 IOBCEAHEBHOM *Xu3HM. MaremaTnueckoe
oXKujlaHue OMHApHOM cily4yaiHO# BenuuuHbl. MaTeMaTudyeckoe 0XXKMIaHHE CYMMBI
CllyyaillHbIX BEJIMYMH. MaTeMaTu4yeckoe 0XKUJaHUe U JUCIIEPCUsl TEOMETPHUECKOTO
1 OMHOMUAJIBHOT'O PacIIpeieIeHUM

3akoH OOJIBLIMX YHCENl U €ro poJib B HayKe, npupoje U obuiectBe. BriOopouHslii
METO/I UCCIIEIOBAHUM

[Ipumepsl  HENpepbIBHBIX  CIy4dalHbIX BeJWYuH. [loHsATME O MIOTHOCTH
pacnpezenenus. 3ajauu, IpUBOJAIINE K HOpMaJIbHOMY pacripeaeneHuto. [lonstue
0 HOPMaJIbHOM pacIpeAeIICHUH

HPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
HPOI'PAMMBbI CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

Kon

HpOBepﬂeMble Tpeﬁonaﬂnﬂ K IIPE€IMETHBLIM pe3yjabTaTaM OCBOCHUS

NPOBEPsIEeMOr0  OCHOBHON 00pa30BaTeIbHOM NPOrPaMMBI CPeIHEro 00Iero
TpeOoBaHusl o0pasoBaHusi

Bnagenue MeronaMu J0Ka3aTeNbCTB, AJITOPUTMAMH pELICHUs 3ajady;
yMeHue (OopMyJIHpOBaTh U ONEPUPOBATh IMOHATUSAMU: ONpEAEICHHUE,
aKcuoma, TeOopeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
paBHOCHIIbHBIE (OPMYIUPOBKH; IPUMEHSATH UX; YMEHUE (HOpMyITUpOBaThH
o0paTHOE M NPOTUBOIMOJIOKHOE YTBEP)KICHHUE, NMPUBOAUTH MPUMEPHI U
KOHTPIIPUMEDPBI, HCIONb30BaTh METOJ MaTEeMaTHMYECKONM WHAYKINU;
MIPOBOAMTH JIOKA3aTEJbHBIE PpACCYXKACHHS TpPU pElIeHUH 3ajad,
OLICHMBAaTh  JIOTMYECKYIO0  TPAaBUIBHOCTb  PACCYKICHWH; yMEHHE
ONEepUpPOBaTh MOHATHSIMH: MHOKECTBO, NMOJAMHOXECTBO, ONEpallUU Haj
MHOKECTBAMH; YMEHHE HCIIOJIb30BATh TEOPETHKO-MHO)KECTBEHHBIN
anmnapar AJis ONMCAHUS PEAIBHBIX IIPOLIECCOB U SIBJIEHUI U NPU PELIEHUH
3aja4, B TOM 4YHCIE€ M3 JAPYruX Yy4eOHBIX MPEIMETOB; yMEHHE
ONepHpOBATH MOHATHAMMU: Tpad, CBA3HBIN rpad, nepeBo, HUKI, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTb M OIUCBIBATh TI'padbl pasIUYHBIMU

croco0amu; UCIOIB30BaTh Ipadbl IPU PELICHNUH 3a/1a4

YMmenue OIICpHUPOBATh MOHATHUAMU: HATYpPaJIbHOC YMUCIIO, LICJIIOC YHCIIO,

CTCIICHb C LCJIBIM IMOKA3aTCJIEM, KOPCHb HaTypaHBHOfI CTCIICHHU, CTCIICHDb



C palMOHAIBHBIM  TIOKa3aTelieM, CTEeNeHb C JICUCTBUTEIbHBIM
mokaszaTesnem, JiorapuM dYuciaa, CHHYC, KOCHHYC W TaHTEHC
MPOU3BOJIBHOTO YHCJIA, OCTATOK IO MOIYJI0, PallMOHAIBLHOE YHCIIO,
UPpAlMOHAILHOE  YHWCJIO,  MHOXECTBA  HATYpPaIbHBIX,  IEJbIX,
palMOHANBHBIX, JCHUCTBUTEIBHBIX YHCEN, YMEHHE HCIOJIb30BaTh
MPU3HAKU JIETMMOCTH, HAMMEHBIITUN OOIIMN NETUTEh U HaUMEHbIIIEE
obO1iee kpaTHoe, airoput™ EBKiIMIa npu pellieHun 3a/1a4; 3HAKOMCTBO C
pPa3IMYHBIMM ~ TO3WIMOHHBIMH ~ CHCTEMaMM  CUMCICHHUS, yMCHHE
BBITIOJHATH BBIUMCIICHHE 3HAYCHUH W NPEeoOpa3oBaHUs BBIPAKEHUH CO
CTENEHAMH M Jiorapudmamu, MpeoOpa3oBaHus JAPOOHO-pAIMOHATBHBIX
BBIPOKEHHI; yMEHUE OMNEPUPOBATH TMOHATUSIMH: TOCIIEI0BATEIHLHOCTD,
apupMeTHIecKasi IPOrpeccusi, FeOMETpUUYECKasi IPOrpeccusi, 0ECKOHEYHO
yObIBaroIasi  re€OMETpUYECKas  MPOTPECcCUs; yYMEHHUE  3a/1aBaTh
MOCIIEA0BATEIHHOCTH, B TOM YHCIIE C TIOMOIIBIO PEKYPPEHTHBIX (GOPMYIL;
YMEHHE ONEepUpPOBATH MOHATHUSMU: KOMIUIEKCHOE YHCIIO, COMPSHKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOAYJIb U apryMEHT KOMIUIEKCHOTO 4ncia, hopma
3aMUCH KOMIUJIEKCHBIX Yncel (TeoMeTpudecKas, TPUTOHOMETPUYEeCKas U
anreOpandeckas); yMeTh HPOU3BOIUTH apU(PMETHUYECKHE IEHCTBHUS C
KOMIUIEKCHBIMA ~ YUCJIaMH; TIPUBOJUTH TPUMEPHI  HCIIOJIH30BAHUS
KOMILUIEKCHBIX YHUCEN; ONEPUPOBATH MOHATHAMHU: MaTpuna 2xX2 u 3x3,

OMNpeCaACIIMTECIIbL MATPHILIbI, FGOMCTpI/I‘ICCKHﬁ CMBICJI OTTPCACIINTECIIA

YMmenune OINICpHUPOBATE INOHATUAMH: pPAalVOHAJIIBHBIC, WPpalOHAJILHBIC,
IIOKa3aTCIbHBIC, CTCIICHHBIC, J'IOl"apI/I(i)MI/I‘leCKI/Ie, TPUTOHOMCTPHYCCKUC
YpaBHCHHUSA W HEPABCHCTBA, HX CHUCTEMBI;, YMCHHUEC OIICPpHUPOBATH
HNOHATHUAMU: TOXKIACCTBO, TOXIACCTBCHHOC npeo6pa3OBaHHe, YpaBHCHHC,
HCPaBCHCTBO, CHCTEMaA ypaBHeHI/II\/’I 1 HCPABCHCTB, PAaBHOCUJIBHOCTH
ypaBHeHHfI, HCpaBCHCTB W CHUCTCM, YMCHHUC PpCHIATb YPABHCHUA,
HCPaBCHCTBA M CHUCTEMbI C IIOMOMIBIO PA3JIMYHBIX HpI/IéMOB; peumiaTtb
YpaBHCHUS, HCEPABCHCTBA HW CHCTCMBI C IIapaMCTPOM; IMPUMCHATH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI IAJId PCIICHHUA MAaTEMAaTHYCCKHUX

3aaa4 "1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKH U peanLHoﬁ KHU3HHU

YMeHue omnepupoBaTh MOHATUAMHU: (QYHKIMSA, YETHOCTh (YHKIIMH,
NEPUOMIHOCTh (DYHKIIMH, OTPAaHHYCHHOCTh (DYHKIMH, MOHOTOHHOCTB
¢dyHKUIMHU, S3KCTpeMyM (PyHKITHH, HanOoJbIIee ¥ HAaUMEHbIIIee 3HAYCHUS
GyHKIMHM Ha TPOMEKYTKE, HEMTPEphIBHASI QYHKIIHSI, aCHMITOTHI Ipaduka

¢yHKUIMY, TIepBast ¥ BTOpas MPOU3BOAHAS (PYHKIUH, TEOMETPHUUCCKUH U



¢u3nUecKuii CMBICIT TPOHM3BOJIHOW, IEepBOOOpasHasi, ONpeneIEHHBIN
MHTErpaji; yMEHUE HaXOAMTb ACHUMOTOTHI Tpaduka (yHKIHMH; yMEHHUE
BBIUMCIIATh IMPOU3BOAHBIE CYMMBI, IIPOU3BENEHHUS, YaCTHOIO H
KOMIO3ULUHN (PYHKIUM, HAXOIUTh ypaBHEHHE KacaTeIbHOU K IpauKy
(GyHKIMK; YMEHHE HAXOAWUTh MPOU3BOIHBIC SJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOAHYIO JJs MCCIEeJOBaHUS (YHKLHMH,
HAXOJIUTh HaWOOJbIINE W HAMMEHBIIWE 3HAueHUs (DYHKIUI; CTPOUTH
rpaMKu MHOT'OWIEHOB € MCIIOJIb30BAaHUEM ariapara MaTeMaTHYecKOro
aHaIM3a; MPUMEHSTh NPOU3BOJHYIO Ul HAaXOXKJIEHUS HaWIydlIero
peleHyst B MPUKIAAHBIX, B TOM YHCJIE COLUAIbHO-3KOHOMUYECKUX U
¢u3nUecKux 3a1a4ax; HAXOUTh IJIOMIATN U 00BEMBI GUTYP C TIOMOIIBIO
UHTErpajia; MPUBOJAUTH HPUMEPbl MaTEMaTUYECKOI0 MOJECIMPOBAHUS C

noMoIbio AudQepeHnnanbHbIX YpaBHEHUH

YMmenue omnepupoBaTh NOHATHSAMH: rpaduk (GyHKIHH, oOpaTHas
GbyHKUMA, KOMIO3ULIMA (GYHKUMH, JUHEWHas (QYHKLUS, KBaJpaTU4Has
byHKIMS, panuoHaIbHas byHKIMS, CTEIEHHAs GbyHKIHA,
TPUTOHOMETpUUYECKHE (YHKLIMH, OOpaTHble TPUTOHOMETPUUYECKHUE
GyHKIMM, TOKa3aTelbHas W Jorapumuueckas GQYHKIUU; yMEHHE
CTPOUTH TpapUKH H3yUeHHBIX (YHKIMH, BBINOIHATH MpPeoOpa3OBaHUS
rpauKoB YHKIIHH, HCIIOIB30BATh IPpadUKH 1715 U3yUEHHUS [TPOLIECCOB U
3aBUCUMOCTEH, NMPH PELIeHNHU 3aJad U3 APYTUX Y4eOHBIX NMPEIMETOB U
3aJ1a4 U3 peaybHOM JKU3HU; BRIpAXaTh (OpMyJIaMU 3aBUCUMOCTU MEKIY
BEJIMYMHAMU; HCII0JIb30BaTh CBOMCTBA U IrpaduKu (PyHKIUH A1 pereHus
YpaBHEHUH, HEPaBEHCTB W 3ajad C MapaMeTpaMu; H300pakaThb Ha
KOOpJMHATHOM IJIOCKOCTU MHOYKECTBA PEILICHUIN YpaBHEHH, HEPABEHCTB

U UX CUCTEM

VYMeHue pemiath TEKCTOBBIE 3a7aud Pa3HBIX TUIOB (B TOM 4YHCIE Ha
IPOLICHTHI, J0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTh TOBapOB U
YCIIyT, HAJOTH, 33Ja4i U3 00JIaCTH yNpPaBICHUS JIUYHBIMUA U CEMEHHBIMU
¢uHaHCAMM); COCTABIATh BBIPAKEHUS, YPAaBHEHMs, HEPaBEHCTBA U MX
CHUCTEMBI TI0 YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPEIICHUE H
OLICHUBATh MPABIONONO0HOCTh PpE3yJbTAaTOB; YMEHHE MOJAEIHPOBATH
peanbHBIE CHUTyallMd Ha fA3BIKE MATEMATHUKH; COCTABIATH BBIPAXKECHMS,
yYpPaBHEHUs, HEPABEHCTBA U MX CHUCTEMbl II0 YCIOBHUIO 33Ja4y,
UCCIEN0BATh IIOCTPOCHHBIE MOJEIM C MCIOJb30BAaHUEM almapara

anreOpbl, UHTEPIIPETUPOBATD MOJTyUYEHHBIH pe3yIbTar



YMeHue onepupoBaTh HOHATHAMU: cpeiHee apuMeTHIeCKoe, MeIuaHa,
HauOoJIbllIee U HAMMEHbILIEe 3HAYeHUs, pa3Max, JUCIEPCHsl, CTAaHAAPTHOE
OTKJIOHEHUE YHCIIOBOTO Ha0Opa; yMEHUE H3BJIEKATh, HHTEPIPETUPOBATD
UH(pOpMaLUIO, IPEJICTABICHHYIO B TAOJIUIIAX, HA JMarpaMmax, rpaukax,
OTPaKaIOIIYI0 CBOKWCTBA PEaJIbHBIX MIPOLIECCOB U SIBJICHUM; IIPEICTABIIATh
MHGOpPMALMI0O € T[OMOIIBIO TaONMIl W JuarpamM; HCCIel10BaTh
CTaTUCTHYECKUE JaHHBIC, B TOM YHCIE C NPUMEHEHHEM TpapUuecKux
METO/0B U IEKTPOHHBIX CPE/ICTB; IpadMueCKU UCCIIE0BATh COBMECTHBIE
HAOJIIOJIEHUs C T[IOMOIIBIO JUarpaMM pPAacCeMBaHUA M JIMHEHHOU

perpeccuu

YMeHue onepupoBaTh MNOHATHAMM: CIy4YalHBIA OIBIT W CIy4alHOE
coOBbITHE, BEPOSITHOCTh CIy4alHOIO COOBITUS; YMEHHE BBIUUCISTDH
BEPOSITHOCTb C MCIIOJIb30BAaHUEM TIpadUMuecKuX MeETOJ0B; HPUMEHSThH
(bopMyIBl CIOXKEHHS U YMHOXCHHUS BEPOSTHOCTEH, (popMyily MOIHOU
BEPOSTHOCTH, (hopMyity bepHynnu, komOuHaTOpHBIE (PaKThI U HOPMYJIBI;
OLICHUBATh BEPOSITHOCTH PEAIBHBIX COOBITHH; YMEHHE ONEepUpOBATH
NOHATHSMM: CllydailHas BEJIWYMHA, PpACIpPEICIICHUE BEPOSITHOCTEMH,
MaTeMaTHUYeCKOoe OXHUAAaHWEe, AMUCIEPCHs U CTaHAApTHOE OTKIOHEHHE
CllydalfHOW BEJWYMHBI, (YHKIMM pACHpelesieHuss M IJIOTHOCTH
PaBHOMEPHOT0, IOKA3aTeIbHOr0O W HOPMAIBHOIO paCIpeieIeHHI;
YMEHHME HCIIOJIb30BAaTh CBOMCTBA M3YUYEHHBIX PpAaCHpelNeIeHUd Ui
pelieHuss 3ajayd; 3HaKOMCTBO C TOHSATUSMHU: 3aKOH OOJIBIIUX YHCET,
METOABl BBIOOPOYHBIX MCCIEJOBAHUMN; yYMEHUE NPUBOIUTH IPUMEPHI
MPOSIBJICHUSI 3aKOHA OOJBIIMX YHCEN B MPHUPOJIHBIX U OOIIECTBEHHBIX
ABJICHUSX; YMEHHUE ONIEPUPOBATH MOHATUSAMU: COUYETAHUE, IEPECTAHOBKA,
YHUCIIO COYETaHWM, YUCIO MepecTaHoBOK; OMHOM HploToHa; ymeHue
NPUMEHATh KOMOUHATOPHBIE (DAaKThl M pacCy>KJICHUS JJIs pelIeHUs 3a/1a4;
OLICHUBATh BEPOATHOCTH  pEAlbHBIX  COOBITHI; COCTaBJISATh

BCPOATHOCTHYIO MOACIIb U UHTCPIIPECTUPOBATDH HOJ'Iy‘lGHHBIfI pe3yiibTar

YMeHue onepupoBaTh IOHATHUAMM: TOYKa, IMpsiMasi, IIJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JydY, BEJIWYMHA YyIWA, IUIOCKUH Yrod,
JBYI'PAHHBIA YyroJ, TPEXTPAHHBIM YIroJ, CKPEIIMBAIOLINECA IpsIMBIE,
NapaJUIeIbHOCTh U MEPIEHAUKYJIIPHOCTh NMPSMBIX M IJIOCKOCTEH, yToJ
MEXIY IPSAMBIMHU, YIOJl MEXAY IPSAMOM U IIOCKOCTBIO, YOI MEKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH 1O IUNIOCKOCTH, PACCTOSTHUE MEKIY

MMpAMBIMH, PACCTOAHUC MCKIY INIOCKOCTAMU; YMCHUC UCIIOJIb30BATh IIPU
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pemiCHUN 3aaa4 U3YyUYCHHBLIC q)aKTbI U TCOPECMbI INNIAHUMETPUH, YMCHUC
OLICHUBAaTh pa3MEpPbL 00BEKTOB OKpYyXKarumero Mupa, CTPOUTH
MAaTeMaTUYCCKHUEC MOJCIM C IOMOIIBIO T'COMCTPUUCCKHUX MOHATHU H

BCJIIMYHMH, P€IIAaTh CBA3AHHBIC C HUMHU IIPAKTHUYCCKUEC 3aJa4u

VMeHHe ONepupoBaTh MOHATHIMU: IJIOMIAAb (GHUTYPbI, 00bEM (UTYPHI,
MHOTI'OI'paHHUK, HpaBI/IHLHbe/’I MHOI'OrpaHHUK, CEHCHHUC MHOI'OIpaHHHKA,
Ky0, Tapauiesienunea, npu3Ma, nupamuaa, (Gurypa u TMOBEPXHOCTh
BpallleHus, UUINHAP, KOHYC, map, cdepa, miomans chepsl, MIonaib
MOBEPXHOCTH IMUPAMHIIBI, HPU3MBI, KOHyCa, HWIMHIpa, 00bEM Kyoa,
MMpAMOYI'OJIBHOTO IapajuiCiiCniunciaa, MnmupaMuabl, MpPU3Mbl, OWJIHMHIApPA,
KOHYCa, I1apa, pa3BépTKa MOBEPXHOCTH, CEUCHUS KOHyCa M IMIHHIPA,
napajuieibHbIe OCH WM OCHOBAaHHMIO, CCUCHHE IlApa, IUIOCKOCTh,
Kacaromiascs cdepbl, MUIMHIPA, KOHYCa; YMEHHE CTPOMTh CCUCHHE
MHOTOTPaHHHKA, H300pakaTh MHOTOTPAHHHUKH, (PUTYPHI ¥ TIOBEPXHOCTH
BPAIIICHUS, UX CEYCHUS, B TOM YHCIIE C TOMOIIBIO AJIEKTPOHHBIX CPE/ICTB;
YMEHHE NMPUMEHSATh CBOHCTBAa T€OMETPHUYECKUX (PHUTYP, CAMOCTOSATEIBHO
(bopMyIHpPOBaTh ONPECICHHS N3y4aeMbIX (HUTyp, BBIIIBUTATh TUIIOTE3bI
O CBOWCTBax U IMpHU3HAKaX reOMETpUYECKUX (puryp, o0OCHOBBIBATh WM
ONpoBepraTh HX; yMEHHUE MPOBOAMUTH Kiaccuukaiuw GUryp Imo
Pa3IMYHBIM HPHU3HAKAM, BBIIIOJHATD H€O6XOI[I/IMI>IC JOIIOJTHUTCIIBHBIC

MOCTPOEHUS

VYMeHue onepupoBaThb MOHATUSMH: JBIDKEHHE B IPOCTPAHCTBE,
napajuIeNbHBIA MEPEHOC, CHMMETPHS Ha TUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHuE MOAOOMS, MOAOOHBIE (UTYpBI;, yMEHHE
pacrio3HaBaTh paBHBIE W MOJOOHBIE (UTYpHI, B TOM YHCIIE B TPHUPOJIE,
UCKYCCTBE, apXWUTEKType; HCIOJb30BATh I'€OMETPUUYECKUE OTHOIICHHS
NIPY PEIICHAUH 3a/1a9; HAXOAUTh TeOMETPUIECKNE BETMYMHBI (JUTHHA, YTOJ,
I0Iaab, 00BEM) IPU PEIICHUH 33/1a4 U3 IPYTUX YUeOHBIX IPEIMETOB U
U3 PEANbHOW KM3HM, YMEHHE BBIUUCISATH T€OMETPUYECKHE BEITMYHHBI
(uMHa, yroi, IUIOIIajb, O0O0BEM, IJIOUIA/b MOBEPXHOCTH), HCHOJB3YS
U3ydeHHbIe (OPMYJIBI U METO/BI, B TOM YHCIE: TUIOMIAIb TOBEPXHOCTH
NUpaMUIbl, TPU3MBI, KOHYyCa, [IMIMHIPA, oMb chepbl; 00bEéM KyOa,
NPSIMOYTOJIBHOTO MApaJlJIeIeuIeia, MTUPAMHUIBI, TPHU3MBI, IWIHHIPA,

KOHYcCa, [I1apa; yMEHUE HaXOJUTh OTHOIIEHHE 0OBEMOB MOIO0HBIX (HUTYP

YMeHue onepupoBaTh NOHATUAMU: NMPSMOYTOJIbHAsS CHCTEMa KOOpIUHAT,

BCKTOpP, KOOPAWHATBHI TOYKH, KOOPAWHATHBI BCKTOpA, CyMMa BCKTOPOB,
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NPOM3BEACHNE BEKTOpAa HA YHCIO, PA3JIOKEHHE BEKTopa Mo Oaswucy,
CKaJIsIpHOE TPOU3BEICHHE, BEKTOPHOE MPOU3BEACHHUE, YTONl MEXKIY
BEKTOpAaMHU; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPJAUHATHBIA METO]
JUIsL pelIeHHs] TeOMETPUYECKMX 3aJad M 3afad APYrux y4eOHbBIX

MPEIMETOB

YMeHue BbIOMpATh TMOAXONAIIMNA METOA JJIsi  peIICHUs 33/1a4H,
IIOHVMMAHHE 3HAYMMOCTH MATEMaTUKH B M3YyYEHUU IPUPOJHBIX U
OOLIECTBEHHBIX IPOLIECCOB M  SIBJIECHUH; yMEHHME pAaclO3HaBaTh
IIPOSIBJIEHUE 3aKOHOB MAaTEMAaTHKU B MCKYCCTBE, YMEHHUE IPUBOAUTH
IIPUMEPBl  MATEMAaTUYECKUX OTKPBITMM POCCHMCKOM W  MHPOBOU

MaTeMaTHYeCKOM HAayKH



INIEPEYEHDb 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

Koxa

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8
1.9

2.1
2.2
23
24
2.5
2.6
2.7
2.8
2.9
2.10
2.11

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

Uucna 1 BIYUCIICHUS
Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI

Pannonanehpie uncina. OOBIKHOBEHHBIE M JECSITHYHbIE JApOOH, IPOLIEHTHI,

OeCKOHEeUHBIE TIEPHOIUUECKUE IPOOH

Apudmernueckuii KOpeHb HaATYpaIbHOW CcTeneHu. J{eficTBrs ¢ apuMeTHIECKUMHU

KOpHSIMH HAaTypaJIbHON CTEIIEHU

Crenenp ¢ LOCJIBIM I1OKAa3aTCJIEM. Crenenp ¢ pallMOHAJIBHBIM IIOKAa3aTCJICM.

CBoiicTBa cTEeICHU

CuHyc, KOCHMHYC M TaHT€HC YHCIOBOTO aprymeHTa. ApPKCHUHYC, apKKOCHHYC,

apKTaHTE€HC YHCIOBOT0 apryMeHTa
Jlorapudm yucna. JlecaTuyHble U HATYpaJIbHbIC JOTapru(MbI

HeﬁCTBHTeHBHBIC qucia. ApI/I(I)MeTI/IquKI/Ie onepanun ¢ JIECTBUTEIIbHBIMU
YuCJIaMMU. HpI/I6J'II/I)KéHHBIe BBIUUCIICHUS, IIpaBUWJia OKPYTJICHHA, IPUKHUIKA U

OIIEHKA Pe3yJIbTaTa BIYUCICHHI

[IpeoOpazoBanue BeIpaKeHUN

KommnekcHbie uncna

VYpaBHEHHUsI U HEPABEHCTBA

enpie u 1poOHO-palIMOHATIEHBIE YPABHEHHS
Uppanmonanbabie ypaBHEHUS

TpuronomeTpuuecke ypaBHEHHs

[TokazarenpHbIC U TOTapUPMUIECKIE YPABHEHHUS
[enbie 1 TpoOHO-paIiOHATHHBIE HEPABEHCTBA
UppanmonanbHbie HEpaBEHCTBA

[TokazarenpHbIC U TOTapuPMUIECKIE HEPABEHCTBA
TpuroHomeTpuuecke HepaBeHCTBA

CucreMbl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu
Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. OnpeaeauTenb MaTPUILLbI

OyHKIMU U Tpaduku



3.1

3.2

3.3

34
3.5

3.6

3.7
3.8

4.1

4.2

4.3

5.1
5.2

6.1
6.2
6.3

7.1
7.2
7.3
7.4
7.5

Oyuknwms, crocoOwl 3amanus Gyukuuu. ['paduk Gyakuuu. B3anmao oOparTHbBIE

¢ynkuuu. Yérneie u HeuétHele pyHkimu. [lepuoanaeckue pyHKInuu

OOnacte ompeneneHus: U MHOXECTBO 3HaueHW ¢ynkuuu. Hymm QyHKmm.
[IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIWH.
MakcumyMbl 1 MUHEMYMBI (GyHKOuH. HanGombliee u HauMeHbllee 3HaYCHUE

(GyHKIIUU Ha IPOMEKYTKE

Crenennas ¢yHKIMS C HaTypaldbHBIM M ILeNbIM MoKazareieMm. EE cBolicTBa u

rpaduk. CBoiicTBa 1 rpadMK KOPHS /1-OW CTETICHH
Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku
[Toka3zarenpHas u orapudmMudeckas GyHKIMH, KX CBOHCTBA U TpauKH

Toukm paspeiBa. AcumnrTorel rpadukoB ¢yHkuuid. CpoiicTBa (QyHKIUH,

HETIPEPBIBHBIX HA OTPE3KE

IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
Apudmerrdeckas U reoMeTpudeckas mporpeccun. @opmyiia CII0KHBIX TPOIEHTOB
Hauana MaTeMaTH4eCKOro aHaJIn3a

[TpousBonnas ¢pyHkiuu. [IpousBoaHbIE S7IeMEHTAPHBIX (PYHKITHIA

HpI/IMeHeHI/Ie HpOI/I3BOI[HOI71 K HCCICOOBAHHIO (bYHKI_[I/II\/’I Ha MOHOTOHHOCTb H
OKCTPEMYMBI. HaxoxnaeHnue HanOOJIBIIEr0 U HAMMEHBIIIETO 3HAYCHUS (bYHKI_II/II/I Ha

OTpe3Ke

[TepBoobpaznas. MuTerpan
MHoOkecTBa U JJOTHKA

MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
Jlornka

BeposiTHOCTB 1 cTaTHCTHKA
OnucarenbHas CTaTUCTHKA
BepositHOCTB

KombunaTtopuka

I'eomerpus

@urypsl Ha MIOCKOCTH

[IpsiMbIe ¥ MIIOCKOCTH B MPOCTPAHCTBE
MHororpanHuku

Tena v MOBEPXHOCTH BpalICHUs

KoopauHatsl 1 BEKTOpBI
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