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denepanbHas pabodas mporpaMma o ydeOHoOMy mpeameTy «MareMaTuka
(yrnyOnéuHbplli ypoBeHb) (mpeamMeTHas o0acTh «MaremaTuka U MH(pOpMATHKaY)
(mamee COOTBETCTBEHHO — IMporpaMMa IO MaTeMaTHKEe, MaTeMaTHKa) BKIIOYaeT
MOSICHUTETIFHYIO 3alMCKY, COJCpXKaHHEe OOYYeHHUs, TUIAHUPYEMBIE pPe3yJbTaThl
OCBOCHHsI TMPOTPAaMMBI MO0 MaTeMaTHUKE, TEMAaTUYCCKOE IUIAHUPOBAHUE.
[TosicauTenbHAS 3aMKCcKa OTpakaeT OOIIHME IeNN U 3a7a9d U3yUeHUs] MaTeMaTHKH,
XapaKTePUCTHUKY MICHXOJIOTUIECKUX MPENOCHUIOK K €€ U3YYCeHUI0 00yJatomuMuUcH,
MECTO B CTPYKTYpE Y4EOHOTO IJIaHa, a TAKXKE TMOIXO0JbI K 0TOOPY CONEpKaHus, K
OTNIPENICTICHUIO TUTAHUPYEMBIX pe3yJbTaTOB M K CTPYKTYpe TEMaTHYECKOTO
mwianupoBanus. Cojaepxanue OOydeHHS PaCKpPBIBAET COJCpKATCIbHBIC JUHUH,
KOTOPBIE TPEIararoTcs ISl 00s3aTSIIBHOTO N3YUYEHUS B KaXKJIOM KJIacce Ha YPOBHE
cpenHero oobuiero oopa3zoBanus. [Imanupyembie pe3ybTaTbl OCBOCHUS IPOTPAMMBI
0 MaTE€MaTHUKE BKIIOYAIOT JIMYHOCTHBIC, METAMPEIMETHBIC PE3yJbTaThl 32 BECh
nepuoJi 00y4eHus Ha YpOBHE CPETHET0 00111ero 00pa30BaHus, a TAKKE IPEIMETHbBIC
JIOCTUKEHHUS 00yJaronIerocs 3a Kax bl rog o0y4eHusl.

HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1Mo maTeMaTtvke YriayOJE€HHOTO YpOBHS JJig OOydYaromuxcsl Ha
YpOBHE cpeaHero oliiero oopaszoBaHusi paspadorana Ha ocHoBe PI'OC COO c¢
y4€TOM  COBPEMEHHBIX  MHUPOBBIX  TpeOOBaHUM,  TPEABSIBIAEMBIX K
MaTEeMaTUYeCKOMY OOpa30BaHUIO, M TPAAMUIMA POCCUIMCKOTO 00pa30BaHUA.
Peanuzanusi mporpaMMbl 10 MaTe€MaTHUKE OOECIIEYMBAET OBJIAJICHUE KIIFOYEBBIMU
KOMIIETEHIIUSIMHU, COCTABJISIONIMMU OCHOBY JIJII CaMOPa3BUTHUSI U HEMPEPHIBHOTO
oOpa3oBaHusl, 1IETOCTHOCTh OOMIEKYJIbTYPHOTO, JIMYHOCTHOTO U TMO3HABATEIHHOTO
Pa3BUTHUS JIMYHOCTH oOyyaromuxcs. B mporpamMme 1o MaTteMaTuke YYTEHBI WU U
nosioxkeHus: «KoHIenIuu pa3BUTUsS MaTeMaTH4IeCcKoro oopazoBanus B Poccuiickoit
@enepanun». B cOOTBETCTBMM € Ha3BaHUEM KOHUEMLIHMH MaTEMAaTHYECKOE
o0OpaszoBaHue JOJDKHO, B YACTHOCTHU, peliaTh 3aj1adyy oOecredeHus: He0OX0IUMOro
CTpaHe yucia o0ydJaromuxcs, MaTeMaTHuecKasi oAr0TOBKA KOTOPBIX TOCTAaTOYHA
JUIS.  TIPOAOJKEHUS] OOpa3oBaHUs MO pa3IMUYHBIM HaMpaBJICHUSM, BKJIHOYas
MpernojlaBaHie MaTeMaTUKH, MaTeMaTUYeCKHe HWCCeaoBaHus, paboTy B cdepe
WH()OPMAITMOHHBIX TEXHOJIOTHM W JIPYTUX, a TaKkkKe 00ecreueHus IS KaKIoro
0o0ydJaromerocss BO3MOXKHOCTH JOCTHKEHUS MAaTeMaTHYECKOW TMOATOTOBKH B
COOTBETCTBHH C HEOOXOIMMBIM €My ypoBHeM. VIMEHHO Ha pelieHue 3THX 3ajad
HalleJIeHa MporpaMMa o MaTeMaTuke yriiyoJI€HHOro ypoBHA. B anoxy uudposoit
TpaHcopmariu Bcex cdep dYeIoBEYECKOW ACATETbHOCTH HEBO3MOXKHO CTaTh
0o0Opa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 XOpoIlei MaTeMaTHYEeCKOM
MOATOTOBKHU. DTO 00YCJIOBJIEHO T€M, YTO B HaIllU JHU pacTeT yncio DeaepanbHas
pabouass mporpamma | Marematuka. 10—11 maccel (yrmyOné€HHBIN ypoBeHB) 4



CHEIUATbHOCTEN, CBA3AHHBIX C HEMOCPEACTBEHHBIM IPUMEHEHUEM MaTeMaTUKU: U
B cepe PKOHOMHKH, U B OM3HECE, U B TEXHOJIOTMUECKHX O0IaCTIX, W JaXKe B
rYMaHUTapHbIX cdepax. Takum o0pazoM, Kpyr OOydHaroOIIMXCS, s KOTOPBIX
MaTeMaThKa CTAaHOBHUTCS 3HAYMMBIM MPEAMETOM, (YyHIaMEHTOM O0O0pa3oBaHUS,
CYLIECTBEHHO pacimpsiercs. B Hero BXoasT He TOJbKO oOydaromuecs,
IUTAaHUPYIOIME 3aHUMAThCSI TBOPUECKOM U MCClIeI0BaTeIhCKOM paboToil B 001acTu
MaTeMaTuKH, HHPOPMATHUKH, (PU3NKH, SKOHOMUKH U B JIPYTUX 001aCTSIX, HO H Te,
KOMYy MaTeMmaTHKa HY>KHa JUIsl KCIOJIb30BaHUS B MPOQECCUSX, HE CBA3AHHBIX
HEIOCPEICTBEHHO ¢ Hell. [Ipukimannas 3HAYMMOCTh MaTEMAaTHKU O0YCIIOBJICHA TEM,
9TO0 €€ TPEeIMETOM SBISIOTCS (PYyHIaMEHTaIbHBIE CTPYKTYpPHl HAIIETO MHpA:
MPOCTPAHCTBEHHbIE (DOPMBI U KOJWYECTBEHHBIE OTHOIIEHUS, (PYHKIMOHAIbHbBIC
3aBUCUMOCTH W KaTETOPUH HEONPENEIEHHOCTH, OT MPOCTEHINTNX, YCBAUBACMBIX B
HEIMOCPEICTBEHHOM OTIBITE, JI0 JIOCTATOYHO CJIOKHBIX, HEOOXOUMBIX ISl PA3BUTHS
HAyYHBIX W TEXHOJOTUYECKHX HJed. be3 KOHKPETHBIX MaTeMaTWYeCKHX 3HAHUUN
3aTPyAHEHO MMOHUMAaHWE MPUHITUIIOB YCTPONCTBA U HCIIONB30BAHUS COBPEMEHHOMN
TEXHUKHU, BOCHpPUITHE W  HMHTEpPIpeTalus pPazHoOOpa3HON  COIMaIbHOM,
PKOHOMHUYECKOM, MOIUTHYECKOW HHPOpManuu, Maaod(pQexkTruBHA MOBCEIHEBHAS
MpakTU4YecKass JesTeabHoCTh. Bo  MHorumx cdepax mnpodeccuoHaIbHON
NESATEILHOCTH TPEOYIOTCS YMEHHS BBIMOJIHATH PACUEThl, COCTABIATH AITOPUTMBbI,
MPUMEHATH (POPMYIIBI, TTPOBOJIUTH TEOMETPHUECKHE H3MEPEHUS M TOCTPOCHUS,
YUTaTh, 00padaThIBATh, HHTEPIPETUPOBATH U MPEACTABIATH HHPOPMAIINIO B BUJE
Ta0NHII, TUarpaMM U TpapuKoOB, TOHUMATh BEPOSITHOCTHBIN XapaKTep CITydailHbIX
coObIThii. OMHOBPEMEHHO C pacimupeHueM cdep NPUMEHEHHS MaTEeMaTUKH B
COBPEMEHHOM 00I1IecTBe BCE 00Jiee BaXKHBIM CTAaHOBUTCS MATEMATHUYECKUN CTHIIb
MBIIIJICHUS, TIPOSBIISTFOIIMICS B ONIPEACIEHHBIX YMCTBEHHBIX HaBBIKax. B mporiecce
U3Y4YCHUS] MATEMaTUKU B apceHaJ MPUEMOB M METOJOB MBIIUICHUS YEJIOBEKa
€CTEeCTBEHHBIM 00pa3oM BKJIIOYAIOTCS WHAYKIUS U ACAYKIUs, 000O0IIeHne u
KOHKpeTH3aIlis, aHalu3 W CHHTE3, KiIacCU(pUKAIMsl W CHUCTeMaTH3aIus,
abctparupoBanrie u aHanorus. OOBEKTHl MaTEMAaTUYECKUX YMO3AKIIOUYEHUH,
npaBuja UX KOHCTPYHPOBAHUS PACKPBHIBAIOT MEXAHU3M JIOTUYCCKUX MOCTPOCHUH,
CIIOCOOCTBYIOT BBIpAOOTKE yMEHUS (POpMYIUPOBATh, 0OOCHOBBIBATH U JIOKA3bIBAThH
CYXKIEHUS, TEM CaMbIM (DOPMHUPYIOT JOTHICCKUN CTUIIh MBITIUTCHHS. Bemyras ponb
NPUHAICKUT MaTeMaTHKe B (OPMHUPOBAHUHU aJITOPUTMUYCCKOH KOMIIOHCHTHI
MBIIIJICHASS ¥ BOCIMUTAHUW YMEHUW JIeWCTBOBATh IO 3aJlaHHBIM aJTrOpUTMaM,
COBEPIIICHCTBOBATh M3BECTHBIC M KOHCTPYMPOBATh HOBBIC. B mpormecce pernieHus
3aJlay — OCHOBBI ISl OpTraHU3aluy YIYeOHOU eATeTbHOCTH Ha YPOKaX MaTeMAaTUKU
— Ppa3BUBAIOTCS TBOpUYECKas W TMPHUKIATHAS CTOPOHBI MbIuieHus. OOydeHue
MaTeMaThke JaéT BO3MOXHOCTh pa3BHBaTh y OOYYarONIUXCS TOYHYIO,
paIMoHAIbHYIO ¥ UH()OPMATUBHYIO peUb, yMEHUE OTOMPATh HanbOoIee OIXOISIINe
SI3BIKOBBIC, CHMBOJIMYECKHE, TpadyUueCKUe CPEACTBA I BRIPAKCHUS CYKICHUHN U



HaIJISIIHOTO UX npejactaBienus. OenepanbHas padoyas nmporpamma | MaremaTuka.
10-11 xnaccel (yriyonéuuslii ypoBeHb) 5 HeoOXoauMbIM KOMIOHEHTOM OOIIeiH
KyJbTYPhl B COBPEMEHHOM TOJIKOBAHUU SIBJISIETCS OOIIee 3HAKOMCTBO C METOJaMU
MO3HAHUS JEUCTBUTEIHLHOCTH, MIPEICTABICHUE O MPEAMETE U METOJIe MaTEMaTHKH,
€ro OTIUYMSAX OT METOJIOB €CTECTBEHHBIX M TYMaHUTAPHBIX HAYK, 00 0COOCHHOCTSX
MPUMEHEHUsI MAaTEMAaTUKH Uil PElIeHUs] HayYHBIX M MPUKIAIHBIX 3aaad. Takum
o0Opa3oM, mMaTeMaTHyeckoe 0Opa3oBaHHME BHOCUT CBOW BKJaJ B (HOpMHpOBaHHE
oO1elt KynbTyphl yeiaoBeka. M3ydeHue MaTeMaTUKH CIIOCOOCTBYET ACTETUYECKOMY
BOCIIUTAHUIO YEJIOBEKAa, MOHMMAHHUIO KPacoOThl U H3SIIECTBA MaTEMaTHYECKHX
paccyXIeHUN, BOCIIPUITHIO TEOMETPHUUECKUX (POPM, YCBOCHUIO UIEH CUMMETPHUH.
[IpuopureTHbIMU LIeTsIMU 00yueHus MmaTemaTuke B 10—11 kitaccax Ha yriryOJi€HHOM
YPOBHE MPOJIOJDKAIOT OCTaBaThCs: (POPMHUPOBAHUE LEHTPATBHBIX MaTEMAaTHYECKIX
HNOHATUN (YUCIO, BEJIMYMHA, TeoMeTpuyecKas (urypa, nepeMeHHast, BEpOATHOCTb,
GyHKIUS, TPOU3BOJHASL, HHTETpaj), OOECIEeUMBAIOIIUX MPEEMCTBEHHOCTh U
NEPCIIEKTUBHOCTh MAaTEeMAaTHYECKOTO OOpa30BaHMs OOYYalOUINXCs; IOABEICHNE
oOyyarolmuxcss Ha JOCTYIHOM [UIsl HUX YPOBHE K OCO3HAaHUIO B3aMMOCBS3H
MaTEeMaTHKU U OKPY)KAIOIIETO MHpa, TOHUMAHUIO MAaTEeMAaTUKH KaK 4acTH OOIIei
KyJIbTYphl ~ YEJIOBEUECTBA; PA3BUTHE HWHTEJUIEKTYyaJIbHBIX W  TBOPYECKHUX
COCOOHOCTEM O0yuaroumxcs, Mo3HaBaTEeIbHOW aKTUBHOCTH, UCCIIEOBATEIBCKUX
YMEHHM, KPUTUYHOCTH MBIIUICHUS, HWHTEpeca K M3YyYCHUI0 MaTEeMaTHKH;
¢opmupoBanue (YHKIUMOHAIBHOW MaTeMaTH4YE€CKOW TI'PaMOTHOCTH: YMEHUS
pacro3HaBaTh MATEMAaTUYECKUE ACTIEKTHI B PEATbHBIX )KU3HEHHBIX CUTYAIUSIX U TIPU
U3yYEHUU JIpYTUX Yy4eOHBIX IMPEIMETOB, MpPOSBICHUS 3aBUCUMOCTEH WU
3aKOHOMEpPHOCTEH, (OpMyIHpOBaTh MX Ha S3bIKE MAaTeMaTUKU M CO37aBaTh
MaTeMaTHYeCKUe MOJEIH, MPUMEHITh OCBOCHHBI MaTeMaTHYECKHI ammapaT AJis
pEIIeHUs] TIPAKTUKO-OPUEHTUPOBAHHBIX 3a/iad, WHTEPHPETUPOBATH U OIICHUBATH
NoJTydeHHBIe pe3ynbTaThl. OCHOBHBIMH JIMHUSIMU COJEp)KaHUS MaTeMaTuku B 10—
11 xmaccax yrimyOI€HHOTO YPOBHS SIBISIFOTCS: «YUMcna ¥ BBIYUCIEHUD), « Anredpar
(«AnreOpanyeckue BBIpOKEHUS», «YpaBHEHUS U HepaBeHCTBay»), «Hauama
MaTeMaTuyeckoro aHanuszay, «leomerpusi» («I'eomerpuyeckue ¢GuUrypel U HX
CBOMCTBa», «VI3MepeHne TeoOMETpUUYECKHX BEIMYUHY»), «BeposTHOCTh W
CTaTUCTUKA». J[aHHbIE TIMHUU Pa3BUBAIOTCA MAPAIUIEIBHO, KaXKAasi B COOTBETCTBUU
C COOCTBEHHOW JIOTMKOM, OJHAKO HE HE3aBHUCHMO OJIHA OT JIPYTOid, a B TECHOM
KOHTaKTe M B3aumozeiictBuu. Kpome 53TOro, ux OOBEIUHSET JIOTHYecKas
COCTaBIISONIAs], TPATUIIMOHHO TMPHCYIIasi MaTeMaTHKE W TPOHM3BIBAIOIIAS BCE
MaTeMaTUYECKHUE KypChl U coaiepkarenbubie tuHun. ChopmynupoBannoe Bo PI'OC
COO TpeboBaHNE «yMEHHE OMEPUPOBATH TMOHSATHUSMHU: OIPEACICHUE, aKCHOMA,
TeopeMa, CIEeACTBHE, CBOWCTBO, TMPHU3HAK, JOKAa3aTelbCTBO, PaBHOCHIBHBIC
bopMyIMpOBKH, yMeHHE (QOopMyIUpOBaTH OOpaTHOE ¥  MPOTUBOIIOIOKHOE
yTBEpXKACHHUE, TMPUBOAUTH MPUMEPHI U KOHTpHpumepsl, DenepanpHas padouas



nporpamma | Marematuka. 10—11 knaccel (yriyOn€HHBIN ypOoBEHb) 6 HCIOIB30BaTh
METOJ] MaTEMAaTUYECKON MHIYKIINH, IPOBOAUTH J10KA3aTEIIbHbIE PACCYKICHUS MPU
pelIeHnn 3a7a4, OIIECHUBATh JJOTUYECKYIO MTPABUILHOCTD PACCYKJICHUI OTHOCUTCS
KO BCEM Y4YEOHBIM KypcaM, a (GOPMHUPOBAHUE JTIOTUYECKUX YMEHUHN pacTpeaensieTcs
Mo BCeM rojaM OOy4YeHUsi Ha YpOBHE CpeAHero obOmiero ooOpa3oBaHusi. B
cootBeTcTBHM ¢ PI'OC COO MaTtemaTuka SBIsSETCS 00s3aTeIbHBIM MPEIMETOM Ha
JaHHOM ypoBHE oOpa3oBanusa. Hactosmeit mnporpammoili 1Mo MaTeMaTuKe
npeaycMaTpuBaeTcsa u3yuyeHue yuyeoHoro npeamera «MaTteMaTuka» B paMKax TpEX
y4eOHBIX KypCOB: «ANreOpa v Hayalla MaTeMaTHIEeCKOTO aHaIu3ay», «I eoMeTpus»,
«BeposTHocTh M cratucTHKa». DOpMHpPOBAHME  JIOTUYECKHX  YMEHHUH
OCYUIECTBIISICTCS HA MIPOTSHKEHUH BCEX JIET 00YUYEHHUs Ha YPOBHE CPEITHEr0 OOIIEero
oOpa3oBaHUs, a PJIEMEHTHI JIOTUKH BKJIIOYAIOTCS B COJEP)KAHHE BCEX HA3BAHHBIX
BbIIIE Y4eOHBIX KypcoB. OOIIee KOJIMYECTBO YacOB, HANPABJICHHBIX HA U3YYCHUE
MaTeMaTUKU Ha yriyoneHHoM ypoBHe — 544: B 10 knacce — 272 vaca (8 yacoB B
Heneno), B 11 kimacce — 272 yaca (8 4acoB B HEJIEIIIO).

IMMOACHUTEJBHASA 3AIINCKA

VYueOHbIil Kypc «Anredpa W Hadalla MAaTEMAaTHYECKOTO aHaIN3a» SIBISETCA
OJIHUM U3 Haubojiee 3HAYMMBIX B MpOrpamMMe CpeaHero oO0Iiero ooOpa3oBaHWS,
IIOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEUNBAET MHCTPYMEHTAJIbHYIO 0a3y aiis
U3YyYEHHUS BCEX €CTECTBEHHO-HAyUYHBIX KYpCOB, a C Jpyroi CTOPOHBI, (hOpMUPYET
JIOTHYECKOE U aOCTPaKTHOE MBIIUIEHUE O0y4arolUXcs Ha YpOBHE, HEOOXOIMMOM
JUTSE OCBOCHUS WHGOPMATUKU, OOIIECTBO3HAHNS, UICTOPHH, CIIOBECHOCTH U JIPYTHX
JUCUMIUIMH. B paMkax AaHHOTO ydeOHOro Kypca oOydaroliuecs OBJIaJIeBaloOT
YHUBEPCAIBHBIM SI3IKOM COBPEMEHHON HayKu, KOTopas GOpMyJIUpyeT CBOU
JOCTHKEHHS B MaTeMaTudeckon opme.

YyeOHblli Kypc anreOpbpl M Hayall MaTeMaTUYECKOr0 aHallh3a 3aKJaJlbIBaeT
OCHOBY Il YCHENIHOTO OBJAJCHUS 3aKOHAMHM (PU3MKUA, XUMHUU, OWOJIOTHH,
MOHMMAaHUS OCHOBHBIX TEHJICHIINN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh WX Uil JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOM XM3HH. B TO ke Bpemsi oBiajgeHue aOCTPaKTHBIMU W JIOTHUECKU
CTPOTMMH KOHCTPYKIIMSIMH anreOpbl M MaTEeMaTHUeCKOTO aHalu3a pa3BUBACT
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb, JIOKa3bIBAThb
YTBEPKJICHUSI C TIOMOIIBI0O MHIYKIIUA U PACCYXIaTh JEAYKTHBHO, WCIIOIh30BaTh
000O0IIeHNe W KOHKpETH3alnio, abCcTparupoBaHHE M aHAIOTHIO, (OPMHUPYET
KpEaTUBHOE U KPUTHUYECKOE MBITIIICHHUE.

B xoxe u3ydyeHusi yueOHOro kypca «Ajnredpa v Havajla MaTeMaTH4eCKOTro
aHanu3a» OOyYaroIIUecsl MOJTY4YaloT HOBBIA OIBIT PEIICHUs] TMPUKIAAHBIX 3aad,



CaMOCTOSITENIFHOTO TOCTPOCHHSI MaTEMaTHYECKHX MOJIENICH pealbHbIX CUTYallUH,
UHTEPIIPETAllMd  TOJYYCHHBIX  pEIIeHHH, 3HAKOMSTCSI C  IpUMepaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTE B TMpPHpPOJAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTHUECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbIl Kypc 00MamaeT 3HAYMTEITHHBIM BOCHHUTATEIBHBIM ITOTCHIIHAIIOM,
KOTOPBI peanu3yeTcs Kak depe3 Y4eOHbIH MaTepual, CHOCOOCTBYIOITUI
(GbOopMHPOBAaHNIO HAYYHOTO MHPOBO33PEHMsI, TaK U dYepe3 crneuuduky ydeOHOit
JESATEIIBHOCTH, TpEOYIOMmel MPOJOKUTEILHON  KOHIICHTPAIlMd  BHHUMAHUSA,
CaMOCTOSITEIbHOCTH, aKKyPAaTHOCTH U OTBETCTBEHHOCTH 32 TIOJyYEHHBIH pe3yibTar.

B ocHOBe MeToaMKHN 00yUeHHS anreOpe 1 HayajaM MaTeMaTHIeCKOro aHalIn3a
JICKUT ACSITEIbHOCTHBIN MPUHIUI 00YUICHHS.

B ctpykType yuebHoro kypca «Anredpa u Hauajia MaTEeMaTHUECKOTO aHATH3a
BbIJIEJICHBl  CIEAYIOLUE COJAEp)KAaTeIbHO-MeToAnYeckue JuHuM: «Yucna u
BbIUUCICHUS», «DyHKIIMK U Tpadukm», «YpaBHEHUS U HepaBeHCTBa», «Hawama
MaTeMaTHYeCKOro aHanm3a», «MHoxkecTBa © Joruka». Bce ocHOBHBIE
COZEPKATEIBHO-METOANYECKHE JHHUM HW3YYal0TCsl Ha NPOTSHKCHUHM JBYX JIET
o0y4eHHUs Ha YPOBHE CpPEIHEro 00IIero 00pa3oBaHusl, €CTECTBEHHO JIOMOIHSS PYT
Jpyra ¥ IOCTENEHHO HachIIasiCh HOBBIMM TEMaMU U pa3jenaMu. JlaHHbIM yueOHbIN
KypC SBJISIETCS HHTETPaTHBHBIM, MOCKOJIBbKY OOBEIUHSET B cebe cojlepikaHue
HECKOJIbKMX MaTeMaTHYeCKHX AUCIMIUINH, TaKMX Kak anredpa, TPUTOHOMETPHS,
MaTeMaTHYeCKUN aHaIHn3, TEOPHs MHOKECTB, MaTeMaTHYeCcKas JIoTuka u ipyrue. [1o
Mepe TOro Kak 00ydaroliuecs OBJIAJIEBAIOT BCE 0oJiee MUPOKUM MaTeMaTUYECKUM
anmnapaToM, y HUX MOCJEI0BaTEIbHO (POPMUPYETCS U COBEPILIEHCTBYETCS YMEHHE
CTPOUTh MaTEMaTHYECKYI0 MOJI€Jb pEAJbHOM CUTyalluH, NPUMEHATh 3HAHUS,
MOJyYeHHBIE TPH W3YYCHHH Y4eOHOTO Kypca, Uil PEIICHUS CaMOCTOSTEIBHO
copMyITUPOBAHHON MaTeMaTUYECKOW 3a/la4yd, a 3aTeM HMHTEPIPETUPOBATH CBOM
OTBET.

CopnepxxarenpHo-MeTOIMYecKas: JUHUS «YKcia W BBIYMCICHUS» 3aBEpIIACT
¢bopMUpOBaHNE HABBIKOB MCTOIB30BAHUS JACHCTBUTEIBHBIX UMCEN, KOTOpOE OBLIO
HayaToO Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yAensieTcss (OPMUPOBAHHMIO  HABBIKOB
paloHaNIbHBIX BBIUMCICHUM, BKJIIOYAIOMIUX B C€Osl MCHOJB30BAaHUE Pa3IMUHBIX
dopM 3amucu 4YHcia, YMEHHUE JeNaTh MNPUKHUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YUCIIOBBIC BBIPAXKCHHs, paboTaTh ¢ MAaTEeMAaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOMIMMCS MHOXKECTBA HATypalbHBIX, IIEIbIX,
palMoOHaNbHBIX M JCHCTBUTENBHBIX  YHUCEJ  JIONOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KaxJoM M3 3TUX MHOXECTB paccMaTpUBalOTCA
CBOMCTBEHHbIE €My cleuu(puyYecKkue 3aJaud M OMNEepaluu: JeJeHHE Haleno,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXKECTBE IIEJBIX 4YHCEN, O0COoOble CBOMCTBA



paAIMOHAIBHBIX M UPPAIMOHATIBHBIX YUCEN, apu(PMETHIECKUE OTIEPAINH, a TaKKe
U3BJICYEHUE KOPHS HATYypaJIbHOW CTENEHUM HAa MHOXECTBE KOMIUJIEKCHBIX YHCE.
bmaromaps mnocienoBaTeIbHOMY PACIHIMPEHUIO KPYra HCIOJb3YEMBIX YHCEN H
3HAKOMCTBY C BO3MOYKHOCTSIMU MX MPUMEHEHUS U1 PEUICHUS Pa3IU4HBbIX 3a/1a4
dbopmupyeTcsi pencTaBlIeHUe O €AMHCTBE MAaTEMAaTUKU KaK HaykKd U €€ poJid B
MOCTPOCHUU MOJIETICH peanbHOro MHUpPA, HIMPOKO HCIONB3YIOTCS 0000IIeHrne U
KOHKpETHU3aIusl.

JIuaus «YpaBHEHUsS W HEPABEHCTBA» PEANU3YETCS HA MPOTSIKEHHH BCETO
oOydeHHs] Ha YpPOBHE CpEIHEro oOIIero o0pa3oBaHHUsA, MOCKOJBKY B KaKIOM
pazaene IlporpamMMbl TpPEeAyCMOTPEHO pPEUIEHHWE COOTBETCTBYIOIIMX 3aaad. B
pe3yapTare oOOydYarollMecsl OBJIAJICBAIOT PA3IUYHBIMU METOJAMHU  PEUICHUS
pallMOHANIbHBIX, HPPALUOHAIIBHBIX, MOKAa3aTelbHBIX, JOTrapuPMUYEcKux U
TPUTOHOMETPUYECKUX YPABHEHUW, HEPABEHCTB M CHCTEM, a TaKXe 3ajady,
colepKalux napameTpsl. llonmydyeHHble YMEHUS IIUPOKO HCIOJIB3YIOTCS MpHU
UCCIIEIOBAaHUM (PYHKIIUM C TTOMOIIBIO MPOU3BOJIHON, MIPU PELICHUH MPUKIATHBIX
3a/1a4 ¥ 3a7]a4 Ha HaXOXJEHHWE HauOOJbIIUX M HAUMEHBIINX 3HAYCHUN (DYHKIUU.
JlanHasi conepxkaTenbHas JIMHUSA BKJIIOYAET B ce0s Takke (POPMUPOBAHUE YMEHUN
BBITIOJIHATh ~ pacy€Thl 1Mo  ¢opMynaMm, MpeoOpa3oBaHUsi  PAIlMOHAIBHBIX,
UppaIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
cCoJIep KallluX cTeneHu u Jiorapudmbel. braromaps uzyueHHio aireOpanyeckoro
MaTtepualia IpOUCXOAUT JajbHEHIIee pa3BUTHE AITOPUTMUYECKOTO U aDCTPAKTHOTO
MBIIICHUS 00y4aromuxcs, (GOPMHUPYIOTCS HABBIKUA JEAYKTHUBHBIX PACCYyKIICHUM,
paboThl ¢ CHUMBOJBHBIMU (GOpMaMH, TMPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIC PABEHCTB M HEPAaBEHCTB. AnreOpa npennaraet 3hPpeKTuBHbIC
WHCTPYMEHTBI I pElIeHUs TMPaKTUYECKUX M €CTECTBEHHO-HAy4YHBIX 3ajad,
HarJIsiHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KakK sI3bIKa HAYKH.

CopnepxarenpHo-MeToauYecKass JuHUAA «DyHKIMM W TpaduKU» TECHO
MeperuieTaeTcs ¢ JAPYTMMH JIMHUSIMH y4eOHOTO Kypca, MOCKOJBKY B KaKOM-TO
CMBICJE 3aAa€T MOCIEA0BATEIbHOCTD U3yUEHUs MaTepurana. M3ydeHue cTreneHHou,
MOKa3aTeJIbHOM, JJorapupMUIECKOil U TPUTOHOMETPUUECKUX (DYHKLUN, UX CBOMCTB
U rpadMKoOB, UCIOJIb30BaHUE (PYHKIUHN U1 pelieHus 3a7ad U3 APYTHX YYEOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBSA3AHO KAaK C MATEMATUYECKUM AHAIU30M,
TaK W C pEIICHHEeM YpaBHEHMI U HepaBeHCTB. [Ipu 3TOM Oosbllioe BHUMAaHHE
yaensietcs (GOPMUPOBAHUIO YMEHUSI BbIpakaTh (OpMYJIaMH 3aBUCUMOCTH MEXKTY
Pa3IMYHBIMM BEJIMYMHAMU, HUCCIEIO0BATh IMOJyYeHHBbIE (DYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 5Toil cofepKaTeIbHOM JTUHUY HAIICJICH Ha PA3BUTHE YMEHUN U
HaBBIKOB, ITO3BOJISIFOLIMX BBIPAXKATh 3aBUCUMOCTH MEXIAY BETUYMHAMHU B PA3IMUHON
dbopme: aHaTUTHIECKOM, Tpaduueckoil U cmoBecHOU. Ero n3ydenne cnocoOCTByeT



Pa3BUTHIO aAJITOPUTMHUYECKOTO MBINIICHUS, CIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AIUH, UCIIOIb30BAHUIO AHATIOTUH.

ConepxartenpHas auHus «Havana mMareMaTH4ecKOro aHaln3ay IMO3BOJISIET
CYILIECTBEHHO PACIIUPUTH KPYT KaK MAaTeMaTHYeCKHX, TaK U MPUKIAJHBIX 3aj1ad,
JIOCTYITHBIX O0YyYarolmMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOHUTH
rpauKkd  CIOXHBIX (YHKIHMM, ONpEAeTsaTh WX HAWOOJBIINE W HAUMCHBIINE
3HAYCHUS, BBIYUCITH TUIOMAAn (GUryp m oOBEMBI TEN, HAXOOUTh CKOPOCTH U
YCKOpEeHHsl TpolieccoB. JlaHHas cojlep)karelibHasl JIMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJieNiel pealbHbIX CUTYyaluH,
MO3BOJISIET HAXOIUTh HAWITYYIlIee PEIICHUE B MPUKIIATHBIX, B TOM YHCIIE COI[UATBHO-
HPKOHOMHYECKHUX, 3a/a4ax. 3HAKOMCTBO C OCHOBAaMH MaTEMaTHYECKOTO aHaIM3a
CHIOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOTO, (POPMaTbHO-TOTHUECKOTO U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMM pacloO3HaBaTh MPOSBICHUS 3aKOHOB
MaTEeMaTHKH B HayKe, TEXHUKE U ucKyccTBe. OOyJaronuecs y3HatoT O BBIIAIOIIMXCS
pe3yabpTarax, MOJYYEeHHBIX B XOJI€ Pa3BUTHUS MAaTEMaTUKU KaK HayKu, U 00 HX
aBTOpAXx.

CopnepxaTeapHO-MeToANYeCKas JIMHUS «MHOXeCTBa U JOTHKa) BKIIIOYAET B
ceOsi DJIEMEHTHI TEOPUU MHOXKECTB M MAaTeMaTH4eCKOW JIOTUKH. TeopeTHko-
MHOKECTBEHHBIE NIPEACTABICHUS IPOHU3BIBAIOT BECHh KYypC MIKOJIBHON MaTeMaTHUKH
U MpeajaraloT HamOoJiee YHUBEPCAIBHBIN S3BIK, OOBEAMHSIOMIMN BCE pa3ieibl
MaTeMaTUKU W €€ NPWIOKEHUM, OHU CBS3BIBAIOT pa3Hbie MaTEMaTHYECKHUE
JUCLMIUIMHBL W WX HOPWIOKEHHS B eauHoe uenoe. [loatoMy BaxkHO nJaTh
BO3MOXKHOCTh OOy4aromeMycss IOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN SI3BIK
COBPEMEHHOW MaTeMaTUKH M UCIOJIb30BAaTh €ro JJIsl BBIPAXKEHUSI CBOUX MBICIIEH.
JpyruM BaXXHbBIM TIPU3HAKOM MAaTE€MaTUKH KaK HayKu CleAyeT MpUu3HaTh
CBOMCTBEHHYI0 €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMNpPEACIEHHBIM
NpaBWJaM  MOCTPOEHHUSI  JIOKA3aTelIbCTB.  3HAKOMCTBO C  JJIEMEHTaMH
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4Jaromuxcsi, MO3BOJISIET UM CTPOUTH CBOU PACCYKJICHUSI HA OCHOBE JIOTHUECKUX
npaBuii, GOPMUPYET HABBIKK KPUTUUYECKOTO MBIIIICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHAIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMaTUYECKOTO MOJEIHPOBAHUS, KOTOPbIE MPU3BAHBI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peaTbHBIX
CUTYyalluii, MCCIEAOBAHMS 3TUX MOJENEH C IMOMONIbIO0 afmapara ajiredpbl H
MaTeMaTHYECKOr0 aHajau3a, WHTEPHpETalluu MOJIYyYEeHHBIX pe3yiabTaToB. Takue
3a/IaHUs BILUIETEHBI B KaXK/IbII U3 pa3AesioB IpOrpaMMBbl, TOCKOJIbKY BECh MaTepuall
y4eOHOTO Kypca IMIMPOKO HCIIONB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEAbHbIX  MPAKTUYECKUX  3a7ad  OOydYarolIuecss  pa3BHBAIOT
HAOJIOAATEeIbHOCTh, YMEHHME HaxOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,



WCIIOJIb30BaTh  AHAJOTHI0, 0000maTh W  KOHKPETU3UPOBATH  MPOOJIEMY.
JlesTenbHOCTh 1O  (POPMHUPOBAHUIO HABBIKOB pPEIICHUA MPHUKIAIHBIX 3a7ad
OpraHu3yeTcs B MPOLIECCEe U3YyUEHHUs BCEX TEM yueOHOTo Kypca «AnreOpa u Hadasna
MaTEeMaTHYECKOTO aHATN3ay.

Ha wusydyenme ydyeOHOro Kypca «AnreOpa W Hadala MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 xknacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 JacoB (4 4aca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KIIACC

Yuciaa v BIYMCICHUSA

Pannonanbapie unciaa. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, MPOIICHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobelt W MPOLEHTOB IS
peleHns NPUKIaaHbIX 3a1a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEAIbHOM KU3HH.

JlelicTBuTenbHble 4ucia. PanuoHalnbHBIE W UpPpAMOHAIIBHBIE YHCIA.
Apudmernueckue  omepanMy ¢ JCUCTBUTENBHBIMU  4YHMCIaMd.  Moayib
JEUCTBUTENLHOTO YHCIAa U ero cBoMcTBa. [IpuOmmk€HHbIE BBIYHMCIICHUS, PABUIIA
OKpPYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUMN.

Crenenp ¢ uenelM mnokaszareneM. burom Herorona. HMcenospzoBanue
NOAXOASIIEH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEN JJIS1 PELICHUS TPAKTUYECKHUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

ApudpmeTnueckuil KOpeHb HaTypaIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. J[leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CHHYyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC,
aPKKOCHHYC M ApKTAaHI'E€HC YUCIOBOTO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpPaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHUSI W ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pelIeHrne HepaBeHC CTBA.

OCHOBHBIE METObI PEIICHUS LETbIX U IPOOHO-PAIMOHATIBHBIX YPABHEHUN U
HEPAaBEHCTB. MHOrOwIeHbl OT OJHOW NEpEeMEHHOW. JleleHne MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorousieHs!I ¢ 11ebIMu K03 P hUITMEHTAMHU.
Teopema Buera.

[IpeoOpa3zoBaHus YMCIOBBIX BBIPAXKEHUM, COJIEPKAIINUX CTENIEHU U KOPHHU.

HppanmonanpHbie YpaBHEHHS. OcHOBHBIE METOBI peeHus
UppalMOHAIbHbIX YPAaBHEHUM.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TMOKa3aTEIbHbIX

YPaBHCHUM.

[TpeobpazoBaHre BhIpaXEHHM, CONEPIKALTNX JOTapru(PMBI.

Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus
Jorapu(pMUYECKUX ypaBHEHUH.

OcHoOBHBbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKCHUU. PelieHne TPUroHoOMETpUYECKUX YPABHEHU .



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHUl. OnpenenuTenb MaTPUILbI 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs A1 PEUICHUS CUCTEMBbI
JUHEWHBIX ypaBHEHWI. PelleHne NpUKIAagHBIX 3aJad C IOMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTpOCHHOW MOAENH ¢ TOMOIIBIO MaTPHIL
Y OIIPENICIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIprMeHeHHe ypaBHEHHII U HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HaAyKU U pealibHOM KU3HU.

DyHKUMH U TPaPUKH

Oynkuusa, crnocoOsl 3amanus ¢GyHKIUH. B3anmHO oOpaTHBIe (QYHKIHU.
Komnosumuss ¢ynkuuidt. I'padux QyHkmmmn. DiaemeHTapHbIe NpeoOpa3oBaHUs
rpadukoB GyHKIIHIA.

OO6unacTh ompeneneHuss U MHOKeCTBO 3HaueHud (ynkumu. Hymu yskium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
dbyukiuu. Haubonbiiee 1 HauMeHbIlee 3HaUeHUs (DYHKIIUU Ha POMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCIJIEJOBaHUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHast pyHKIMS ¢ HATypajIbHBIM U IEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpaduk KOpHs N-0i CTENEHN KaK (yHKIMUHA 0OOpaTHOU CTENEeHU
C HaTYpaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIICHUs YpaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B PpEAIBHBIX MPOLECCAX M SBJICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana maTremMaTH4ecKoro aHajimsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTUYeCKOM MHAYKIUH. MOHOTOHHBIE M OTPAaHUYEHHBIE TTOCIEA0BATEIILHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEMaTHMUECKOIO aHaJIM3a Kak aHaiu3a OECKOHEYHO
MalbIX.

Apudmernueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO yOBIBAIOIIEH TeOMETpUYECKON
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucio €. @opmyiia CIOKHBIX
npoLeHTOB. Mcnonb30BaHWE MPOTPEecCUU Uil PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOYKM pa3pbiBa. ACHMNTOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. [IprMeHEeHHWe CBOWCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMITO3ULIMHN (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KVIACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LEJIBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkinuaa s peneHus
3a/1ay B LENbIX YHCIIAX.

KomnnekcHble uymcna. Anrebpandeckas W TpUTOHOMETpHUYecKas (OpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeThdyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna MyaBpa. Kopau N-oii creneHr U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PEIICHHs] (PU3NYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHMS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEJICTBUSA. PaBHOCHUIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PellieHne TpuroHoMeTpuYecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METOIbI PEIICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpALMOHATIbHBIX, IOKA3aTENbHBIX U JIOTAPU(PMUUECKIX YPaBHEHUH.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumMeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELIEHUIO0 MaTEMAaTUYECKUX
3a]a4 U1 33/1a4 U3 pa3’IMuHbIX 00JacTell HAYKU U peabHOM KU3HHU, UHTEPIPETaIUs
MOJIyYEHHBIX PE3yJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
sKkcTpeMyMmbl. HaxoxaeHre HanboabIIero 1 HAMMEHbLIEro 3HaYeHUI HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
IPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0OOpa3HbIX. I[lepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WuTerpan. ['eomeTprueckuil cMbICI HHTErpasia. Berauciienne onpenenéHHoro
uHTerpana no gpopmyne Herotona-Jleitonuna.

[TpumeHeHrne uWHTErpaja s HAXOXKICHHS IUIOWAAECH IJIOCKUX (GUryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUIUCKOTO 00IIECTBA, MPEJCTABICHUE O MATEMATUYECKHUX
OCHOBAaX (DYHKIIMOHMpPOBAaHUS pA3JIUYHBIX CTPYKTYp, SBICHUN, MPOLEAYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONPOCHI U JIPyroe), yMEHHE
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOTUsX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHWE JYXOBHBIX LEHHOCTEN pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKCHUN HAYKU U AESATEIbHOCTHIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELIEHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pPa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3uYecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEpecax 3I0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (U3NYecKash aKTHBHOCTH), (PU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TpPOoPECCHOHATBHON  NESITENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJI00ATBHOTO XapaKTepa dKOJOTUUECKHUX MPOOIIeM, OpUCHTAITHS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHOMN MPAKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISl pa3BUTHUS IMBWIM3AIIMY, OBJIaJICHUE SI3IKOM MaTEMaTUKU U MAaTeMaTUYECKOU
KYJbTYpOU KaK CpEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble TornuecKkue aeiicTBUA:

BBISIBJISAIT M XapaKTEPHU30BaTh CYIIECTBEHHBbIE NPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KJIacCU(pUKALIUH,
OCHOBaHUS /J1s1 0000UICHUS U CPaBHEHUSI, KPUTEPUU ITPOBOAMMOIO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  MOPeoOpa3oBBIBaTh  CYXKICHHS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIIT MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IPOTUBOPEUHSI
B (pakTax, JaHHBIX, HAONIONEHUSAX U YTBEPXKICHUSX, MpeIyiaraTb KpUTEpUU IJis
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JienaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHUKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(mpsAMBIE U OT MPOTUBHOTO), BEICTPAUBATh APTyMEHTALMIO, IPUBOJUTE MPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapHaHTOB PELIEHUS, BHIOMpPATh HauOoJIee MOAXOASIIUN C yUETOM CaMOCTOSATEIBHO
BBIJICIICHHBIX KPUTEPUEB).

Bba3oBble uccienoBaregbcKue 1eHCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMYIMpPOBaTh OOOOIIEHHS U BBIBOJBI MO pe3yibTaTaMm
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeDUUUTH MHPOpPMAIMK, JAHHBIX, HEOOXOAUMBIX JUIl OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MH(GOPMALIMIO, MPEICTaBIATh €€ B pazIU4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbIe el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBHH C yCHOBI/IHMI/I u
IeJIsIMHu 06HI€HI/I}I, SICHO, TOYHO, FpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$[ B YCTHBIX
N IIMCBbMCHHBIX TCKCTaxX, JaBaTb IIOACHCHHUA IIO0O XOAY PpCHICHHUA 3aJdaydu,
KOMMEHTUPOBATH NOJIYYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXXJICHHS 3aJIaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOIl TEMBI,
HpO6H€MBI, pemaeMoﬁ 3agadd, BBICKA3bIBaTh HWJACHU, HAILCIICHHBIC Ha IIOUCK
peﬂleHI/IH, COITIOCTABJIATH CBOH CY)KI[GHI/ISI C CY)KI[CHI/ISIMI/I I[pyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpC}lCTaBHHTB pe?)y.HBTaTBI peLHCHI/ISI 3agadu, E)KCHepI/IMeHTa, HCCiacaoBaHusl,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € YYETOM 3a/ay
NpEe3eHTALUU U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PEILICHUS 3a/ayH, BEIOMPATh CIIOCOO pELIeHUs ¢
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BIAJE€Th HABBIKAMHM  IIO3HABATENbHON  pediekcuu Kak  OCO3HaHUSs
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pa0OT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U pe3yJabTaT paboThl, 00001aTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JICUCTBUS C IPYTHMH YI€HAMU KOMaH/bl, OLICHUBATh KA4E€CTBO CBOETO BKJIAIA
B OOmUHA TPOAYKT TO KpUTEPUSIM, CHOPMYITHUPOBAHHBIM y4aCTHUKAMU
B3aMOJIENCTBHUS.

HPEIMETHBIE PE3YJIBTATBI

K xonmy oOydenus B 10 kuacce oOydyaromuics TOJYYUT CIEIYIONTUE
MPEIMETHBIC PE3yJIbTaThl IO OTACIBHBIM TeMaM paboueill mporpaMMmbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yucaa v BBIYUCTICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: paAlMOHATBLHOE YHUCJIO0, OCCKOHEYHAas
nepuoguyeckas JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pallMOHANIBHBIX U ICICTBUTENIBHBIX YUCEN, MOIYJIb JEHCTBUTEIBLHOTO YUCTIA;

MPUMEHSThL JIpOOM W TPOLIEHTHI ISl PElIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIKEHHBIC BBRIYUCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BbIYUCIICHUI;



CBOOOJIHO OMNEpUPOBATH MOHATHUEM: CTEMEHb C IIeJIbIM IO0Ka3aTeseM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHb C PALlMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHCIIOBOI'O apTyMEHTA;

OIEpUPOBATh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YHCIOBOIrO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypaBHEHWH, NPUMEHATh METOJ HWHTEPBAJOB I PELIEHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UEIbIMHA KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JIEJICHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3y m teopemy Buera nmis
penieHus 3a1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOMCTBA ompenenurens 2 X 2 g BBIYMCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPEACHUTENN JUIsl PELIEHUsT CUCTEMbl JIMHEWHBIX YpaBHEHUU,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEWCTBHM C KOpHSAMHU Il MpeoOpa3oBaHUs
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPKAIINUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C OMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IIOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM allllapaTa ajareopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: O0OJACTh OIPENETICHUS U MHOXECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee W HauUMEHbLIee 3HadeHue (QyHKIMU Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKIMHU C HATypajlbHbIM U LEJIbIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA M rpauKH, HMCIOJIb30BATh MX TpadUKU A pEUICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEH MpHU PEIICHUH 3a/lady U3 APYrMX Y4eOHBIX MPEIMETOB M peanbHOU
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4ecKOro aHaJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUATIBHBIN POCT, (hOpMYyJIa CIOKHBIX MPOLIEHTOB, UMETh NMPEACTABICHUE O
KOHCTAaHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEZIOBATEIbHOCTEH, MOHOTOHHBIE M OTpPaHUYEHHBIC IOCIIEI0BATEIILHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOTHO ONEPUPOBATH MOHATUSMU: HEMPEPHIBHBIE PYHKIIUHU, TOYKU Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINY;

cBOOOIHO OIEpPHPOBaTh MOHATHEM: (YHKIMS, HETNpepbiBHAsS Ha OTpe3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, MIPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmapat Jijisl OUCaHUs pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIbHBIC
ypaBHEHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucaa v BBIYUCTICHUSA:

cBOOO/IHO ONIEPUPOBATH MOHATUSAMU: HATYPAJIBLHOE U LIEJI0€ YNCII0, MHOXKECTBA
HATypaJbHBIX U IIEJIBIX YHCEJI, UCIOJIb30BaTh MPU3HAKU JIETUMOCTH LIEIBIX YHUCET,
HOJ/l m HOK HarypanbHBIX 4yucen Mg pelieHus 3aAad, MPUMEHSTh alrOpUTM
EBknupa;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HATypaJbHbIC YMCIIA B PA3JIMYHBIX MTO3UITMOHHBIX CHCTEMaX CUUCIICHMUS;

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM TJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PAaBHOCHJIBHBIX TIEPEXOJIOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO ONEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIEIACTBHS, HAXOAUTh PEIICHUS
CUCTEMbl U COBOKYITHOCTEH pallMOHAJIBHBIX, UPPAIMOHATBHBIX, MOKA3aTEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

perarb palroOHaJIbHbIE, UppaloHalIbHBbIE, MOKa3aTEeJbHEIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coJiepKalle MOAYJIU U NapaMeTphl;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 C MapaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIPDAKECHHUS, YPAaBHEHHUS, HEPABEHCTBA U HX CHCTEMBbI MO YCIOBUIO 33/1ayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajireopsl,
WHTEPIIPETUPOBATH MOJTYUCHHBIN pe3yJIbTar.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPIMHATHOM
MJI0CKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
MPOLIECCOB.

Havana maTteMaTH4ecKOro aHajmsa:

UCIIOJIb30BATh MPOU3BOIHYIO JIJISl UCCIIEIOBAaHUsS (YHKIIUA HA MOHOTOHHOCTh
U SKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOJAHYIO JUISI HAXOXKJACHUS HAWJIY4Ilero pEuIeHus B
MPUKIIAJIHBIX, B TOM YHCJI€ COLMAIbHO-IPKOHOMHUYECKUX, 3a7a4ax, AJisl ONpeAeIeHuUs
CKOPOCTHU U YCKOPEHHUS TpoIiecca, 3aaHHOro GopMyIioi uin rpadukoM;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIE AIEMEHTAPHBIX (YHKUMHA M BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOUIA/IN THIOCKUX (GUTYp ¥ 0OBEMBI TEJl C MOMOIIIBIO HHTETPaa,;

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKkoro xapakrepa, CpeJCcTBaMi MaTeMaTHIECKOTO aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo
Ne HaumeHnoBaHue pa3aesioB U 4ACOB DJIeKTpOoHHbIE (HU(POBHIE)
n/n TeM NMPOrpamMMbl o0pa3oBaTejibHbIE PeCypChl
Bcero
MHO0XeCTBO IeHCTBUTEILHEIX bu6nmoreka [IOK
yrcen. MHOTOYIEHEL. https://m.edsoo.ru/1568aba3
1 PanvonansHbIe ypaBHEHHS 1 24
HepaBeHCTBa. CUCTEMBI
JINHEMHBIX YPaBHCHUHN
OyHKIMH U TPadUKH. bubnnoreka HOK
2 CreneHHast GyHKIUS C LEIBIM 12 https://m.edsoo.ru/1568aba3
okasarelieM
Apudmernaeckuit KopeHs N- bubnnorexka HOK
3 OU CTEIEHMU. 15 https://m.edsoo.ru/1568aba3
WppatnmonansHble ypaBHEHUS
4 [TokazarenpHast PyHKIIHS. 10 Bub6mmorexa LIOK
TloKasaTe/bHble YpABHEHHS https://m.edsoo.ru/1568aba3
Jlorapudmuueckas QyHKITUS. bubnuorexa [JOK
) Jlorapupmuueckue 18 https://m.edsoo.ru/1568aba3
YpaBHCHHUS
5 TpUroHOMeTpHYECKHE 99 brbmmorexa LHOK
BBIPAKEHHS H YPABHEHHS https://m.edsoo.ru/1568aba3
Z [ocaenoBaTeIbHOCTH U 10 Bubmuorexa IIOK
nporpeccHu https://m.edsoo.ru/1568aba3
8 HenpepsIBHBIE (YHKIIHM. 20 Bu6moreka [IOK
Tpoussomas https://m.edsoo.ru/1568aba3
9 [ToBTOpEHHE, 0600IIEHHE, 5 bubmiorexa [OK
CHCTeMaTH3anus SHaHuH https://m.edsoo.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 136

[TPOI'PAMME
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11 KJIACC

[TPOI'PAMME

KoanuecTBo
Ne HaumeHoBaHue pa3jiesioB u YACOB JuaexkTpoHHbIe (HU(pPOBbHIE)
n/n TeM NMPOrpamMMbl o0pa3oBaTe/bHbIE PECYPChI
Bcero
L Hccnenosanue QyHKIMA ¢ 29 bu6morexa IIOK
ITOMOIIIBEO TIPOM3BOTHON https://m.edsoo.ru/f11c4afd
bubmuoreka [JOK
2 IlepBooOpa3Hast 1 HHTErpall 12 https://m.edsoo.ru/f11c4afd
I'pacduxu bu6mmoreka [IOK
TPUTOHOMETPUUYECKUX https://m.edsoo.ru/f11c4afd
3 GbyHKIUH. 14
Tpuronomerpuieckue
HEpaBEHCTBA
WppanmonaneHeie, bubnuorexa [JOK
4 MoKa3aTeJIbHbIC U 24 https://m.edsoo.ru/f11c4afd
JorapuMUICCKHe
HEPaBCHCTBA
bu6mmoreka [{OK
S5 KomrutexkcHble dncia 10 https://m.edsoo.ru/f11c4afd
bu6mmoreka [JOK
6 HarypasbHbie 1 1enble yncia 10 https://m.edsoo.ru/f11c4afd
Cucrembl paluOHaIbHBIX, bubnunoreka [JOK
HUPPALMOHAIIBHBIX https://m.edsoo.ru/f11c4afd
7 MOKa3aTeIbHBIX U 12
JorapuPMUIecKux
YpaBHEHUU
bu6mmoreka [JOK
8 3agaun ¢ mapameTpamu 16 https://m.edsoo.ru/f11c4afd
[losTopeHue, 06061IeHNE, 16 bubmiorexa [OK
CHCTEMATH3ALHS 3HAHNH https://m.edsoo.ru/f11c4afd
OBILIEE KOJIMYECTBO YACOB I1O 136
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ITOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Koauuyecr  Jjexrpontbie nudpoBbie
Ne i/ Tema ypoka P ungp

BO 1acoB oOpa3oBaTe/ibHbIE pecypchl
Bceero
1 MHO)€eCTBO, OIepaluy Hajl 1 bubnmnoreka HOK
MHOKECTBAMH M UX CBOMCTBA https://m.edsoo.ru/746d5dce
. bu6nmoreka [IOK
2 Jluarpammnt Sitepa-Bertia 1 https://m.edsoo.ru/746d5dce
[IpuMeHeHne TeopeTHKO- bubmuorexa [JOK
3 MHO’KECTBEHHOT0 amrmapara Jjis 1 https://resh.edu.ru/subject/lesson/6
peleHus 3a1a4 061/start/36068/
PanmonansHble yucna.
4 OOBIKHOBEHHBIC M ICCATHUYHBIC 1 bu6mmoreka [IOK
JpOOH, TIPOIIEHTHI, 0ECKOHEUHBIE https://m.edsoo.ru/be888093
MepUOANYECKHEe IpooH
PanmonanbsHble uncna.
5 OOBIKHOBEHHBIE U ICCATHYHBIC 1 bu6mmoteka [IOK
JpOOH, TIPOIIEHTHI, 0ECKOHEUHBIE https://m.edsoo.ru/be888093
MepUOANYECKHEe Ipoou
6 [Ipumenenue n1poOeli U MPOLIEHTOB 1 bubnuorexa [HOK
JUISL pELIEHUs IPUKIIAHbIX 3a1a4 https://m.edsoo.ru/44dd1046
7 BxonHas koHTposbHast paboTa 1
€HCTBUTEIbHBIE YHCIIA.
8 Iz’lauHOHanLHLIe Y UppaioHaIbHbIe 1 brbmmorexa LTOK
https://m.edsoo.ru/2f36a36f
yucia
9 Apudmerrueckue onepanum ¢ 1 bubnmnorexka HOK
JIEUCTBUTEIIbHBIMU YU CIIaMU https://m.edsoo.ru/a97a12d9
10 Monynb 1eCTBUTENBLHOTO YUCIIa U 1 bubmuoreka [JOK
€ro CBOMCTBA https://m.edsoo.ru/a97a12d9
[TpuGnnxEHHBIE BEIYUCIICHUS,
bubmmoreka [IOK

11 IIpaBWJIa OKPYIJIEHUS, IPUKHUJIKA U 1

i https://m.edsoo.ru/cb723fbd
OILIEHKA PE3yJIbTaTa BBIUYMUCICHHUI

OcHOBHEIE MCETO/JbI pCHICHUSA LCIIbIX U
but6mmoreka [IOK

12 APOGHO-PALMOHATLHBIX YPaBHCHI 1 1 https://m.edsoo.ru/6ec7al07

HCPAaBCHCTB

OcHOBHEIE METO/JbI pCHICHUS LCIIbIX U
but6mmoreka [IOK

13 00HO-palMOHAI aBHEHU
AIPODHO-PAIHOHATILHBIX YpABHCHHH 1 https://m.edsoo.ru/6ec7al07

HEpPABEHCTB
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OcCHOBHEBIE METOJbI pCHICHUS LEIIbIX U

bu6nuoreka [IOK

14 OHO- i
HPODHOPAHOHATLHEIX YPABHEHHIH H https://m.edsoo.ru/6ec7al07
HEPaBCHCTB
MHOro4wieHsl OT OAHON NEPEMEHHOM. bubanoreka [JOK
15 Jlenenue MHOTOYICHA HA MHOTOWICH https://resh.edu.ru/subject/lesson/5
¢ ocratkoM. Teopema besy 298/conspect/326968/
bu6nuoreka [JOK
MHOTO4JICHBI C IETBIMH i
16 koo(dmumerrravu. Teopeva Briera https://resh.edu.ru/subject/lesson/5
i $ 1E0P 298/conspect/326968/
Pemienue cucteM JTUHEHHBIX bubmorexa LOK
17 . https://resh.edu.ru/subject/lesson/3
YPaBHCHIH 812/start/158950/
Pemienue cucteM JTMHEHHBIX bubmmorexa LIOK
18 ABHEHIH https://resh.edu.ru/subject/lesson/3
yp 812/start/158950/
Marpuiia CuCTeMbI JIMHEUHBIX
. bubmuorexa [JOK
ypaBHeHUU. OnpeaeuTens MaTPHUILbI i
19 XD, erO [COMETDHICCKHH CMAIC 1 https://resh.edu.ru/subject/lesson/3
> p 812/start/158950/
CBOMCTBA; BBIYMCIICHUE €T0 3HAUCHUS
Onpenenurens MaTPUILLI 2X2, €r0 bubmuorexa [JOK
20 T€OMETPUUYECKHI CMBICT U CBOICTBA; https://resh.edu.ru/subject/lesson/3
BBIYMCJICHHUE €r0 3HAYCHUS 812/start/158950/
[IpuMeHeHne onpenenuTens s bubmuorexa [JOK
21 pEeLIeHUsT CUCTEMBI JINHEUHBIX https://resh.edu.ru/subject/lesson/3
YpaBHEHUU 812/start/158950/
Perrenue nmpukiagHeIx 3a1a4y ¢ bubnmnorexka HOK
22 TMOMOIIBIO CHUCTEMbI IMHEHHBIX https://resh.edu.ru/subject/lesson/3
YpaBHEHUU 812/start/158950/
Perrenne nmpukiagHeIx 3a1ay ¢ bubnmnorexka HOK
23 MOMOIIBIO CUCTEMbI IMHEHHBIX https://resh.edu.ru/subject/lesson/3
ypaBHEHUH 812/start/158950/
KonTponsHas pabora:
24 "PanmoHanbHble ypaBHEHUS U
HepaBeHCTBA. CHCTEMbI TUHEHHBIX
ypaBHeHUi"
DyHKIUSA, CITOCOOBI 3aJaHUs
25 b YHKIIIII/II/I B3anmuo 0621 aTHBIC bubmorexa [TOK
i ’ P . https://m.edsoo.ru/226eeabf
¢bynaxun. Komnosunus pyHknuit
26 I'paduk pyHkunu. dnemeHTapHbIE bubmmoreka [IOK

npeoOpa3oBanus rpadukoB GyHKINN

https://m.edso0.ru/763e75ee
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Oo0iacTh OIIPECACIICHUS U MHOXKECTBO

bu6nuoreka [IOK

21 3HaseHHi pymkupn. Hyn gynkuin. https://m.edso00.ru/763e75ee
[TpomMexyTKH 3HAK MMOCTOSTHCTBA
UérHble 1 HEYETHBIC (PYHKITHH.

08 [Mepuoanueckue GyHKINU. bubnmoreka [JOK
[IpoMekyTKM MOHOTOHHOCTH https://m.edsoo.ru/ff4564ad
byHKIMHA
MakcuMyMBbl U MUHUMYMBI (DYHKITHH. bu6nmoreka [IOK

29 HauGonbiiee u HauMeHbIIee https://resh.edu.ru/subject/lesson/6
3HaYCHUE (DYHKIIMU HA IPOMEIKYTKE 124/conspect/38969/

. bu6nmoreka [IOK
Jlunelinas, kBagpaTUIHas U JPOOHO- i
30 elizas yHKLMH https://resh.edu.ru/subject/lesson/6
YyHKI 124/conspect/38969/
DJIeMEHTapHOE UCCISTOBAHNUE U bubnnorexa LIOK
31 HOCTDOCH If e rpachiKoB STUX yHKIIii https://resh.edu.ru/subject/lesson/6
P P YHIER 124/conspect/38969/
DJIeMEHTapHOE UCCISTOBAHNE U bubnnorexa LIOK
32 HOCTPOGH If e rpaduKoB STX hyHKIIit https://resh.edu.ru/subject/lesson/6
P P YHIER 124/conspect/38969/

33 CTteneHsb ¢ MeNbIM IMOKa3aTeyeM. bu6mmoreka [IOK
bunom Herorona https://m.edsoo.ru/66446d3e

34 CreneHs C LIeJIbIM TOKa3aTeNIeM. bubnmnoreka [JOK
bunom Herotona https://m.edsoo.ru/66446d3e
Crenennas KITUS C HATypalbHBIM

35 U LEJIBIM HO(EZ:aTIéneM Eé zzoﬁCTBa u bubmorexa LHOK

" ' https://m.edso0.ru/3f25a047
rpaduk

36 KonTponbnas pabora: "Crenennas
¢ynkus. E€ cBoiictBa u rpaguk”

37 ApudpmeTrueckuii KOpeHb bubmuoreka [JOK
HATypaJbHOMW CTEIIEHU U €r0 CBOMCTBA https://m.edso0o.ru/d82c36d4

38 Apudmernueckuit KOpeHb bubnmnorexka HOK
HaTypaJIbHOM CTEIIEHU U €r0 CBOMCTBA https://m.edsoo.ru/fe7fc4db
[TpeobOpazoBanHms YUCITOBBIX

39 BBIPAKEHUI, COAEPKAIINX CTEIIEHN U bubmmorexa TIOK

P ’ P https://m.edso00.ru/d0f0b260
KOpHH
[TpeobOpazoBanHms YUCITOBBIX
40 BBIpKEHUH, COIepKAIINX CTCIICHU U bubmorexa [JOK
P > collepaail https://m.eds00.ru/c3389865
KOPHH
[Ipeobpa3oBaHUs YHCIOBBIX
. bu6nuoreka [IOK
41 BBIpKEHUH, COIePKAIINX CTETICHU U

KOpHU

https://m.edsoo.ru/444c4b9c
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WppatmonanbHble ypaBHEHHUS.

bu6nuoreka [IOK

42 OCHOBHEIE METOLT peMCHit https://m.eds00.ru/69106ae7
UppalMOHATIBHBIX YpaBHEHUI
HppaunoHaiibHble ypaBHEHUS.
43 OEEOBHBIG MeTOﬂBIyIIzeI_HeHI/ISI buGnnorexa LIOK
N https://m.edsoo.ru/9362fead
UppalMOHATIBHBIX YpaBHEHUI
HppaunoHaiibHble ypaBHEHUS.
44 OEEOBHBIG MeTOﬂBIyIIzeI_HeHI/ISI bubnmorexa HOK
N https://m.edsoo.ru/de7ca33e
HUPPALMOHATIBHBIX YPaBHEHUN
45 PaBHOCUITbHBIE TIEPEXO/IBI B PEILICHUN bubmuorexa [JOK
HppalMOHAJIHBIX YPaBHEHUM https://m.edsoo.ru/78d9b391
46 PaBHOCUIIbHBIE TIEPEXO/IBI B PEIICHUN bu6mmoteka [IOK
HMPPALMOHATIbHBIX YPaBHEHUN https://m.edso00.ru/87e5e52d
47 PaBHOCHIIbHBIE TIEPEXOIbI B PEIICHUHT bubnmnoreka HOK
HPPAlMOHAIIbHBIX YPaBHEHUI https://m.edsoo.ru/87e5e52d
48 PaBHOCHIIBHBIC TIEPEXO/IbI B PEIIICHUHT bubmuorexa [JOK
HUPPALMOHATIbHBIX YPaBHEHUN https://m.edsoo.ru/87e5e52d
CoiicTBa u rpaduk KOpHS N-0if
49 CTEINEeHH KaK (QYHKIUN 00OpaTHOM bubnmnorexka HOK
CTENEHU C HATypaIbHbIM https://m.edsoo.ru/ebOcc5e3
MoKa3areieM
CaoiicTBa 1 rpaguk KOpHsI N-oi
50 CTETeHU KaK (PyHKIIMH 0OpaTHOU bubmuorexa [JOK
CTEIEHU C HATypaIbHbIM https://m.eds00.ru/5f29b9b5
MOKa3aTeleM
Kontponbnas padota: "CBoiicTBa u
o1 rpaduk KOpHs N-0if cTeneHu. brbmmorexa LTOK
https://m.edso0.ru/f13af630
WppanmonansHele ypaBHeHNA"
59 Crenens ¢ paliioOHATBHBIM bubnmnoreka [JOK
ITOKa3aTeJIeM U €€ CBOMCTBA https://m.eds00.ru/a52939b3
53 Crenens ¢ palMoHaIbHBIM bubnmnorexka HOK
IOKa3aTesieM U €€ CBOKCTBA https://m.edsoo.ru/ff601408
54 CreneHb ¢ paliMoOHaIbHBIM bubnuotexa [JOK
ITOKA3aTeJIeM U €€ CBOMCTBA https://m.edsoo.ru/3d87e248
55 [TokazaTenpHas hyHKIMS, €€ bubnmoreka [JOK
CBOICTBa U rpaduK https://m.edso00.ru/85bc8132
56 Hcnonb3oBanue rpaduka GyHKIUN bu6muoreka [JOK
JUIsl peLeHUs] ypaBHEHUN https://m.eds00.ru/85bc8132
57 Ucnons3zoBanne rpaduka QyHKIIUN bubnuotexa [JOK

JUISl peLIEHUs] ypaBHEHUIN

https://m.edso0.ru/85bc8132
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IlokazarennHBIC YpaBHCHUA.

bu6nuoreka [IOK

>8 (JCHOBHEIC MCTOJIEI pemlICHi https://m.eds00.ru/be76320c
MOKa3aTeIbHBIX YPAaBHEHUI
ITokaszaTenbHble ypaBHEHUS.
59 OCHOBHBIE METOBI PELICHUS buGnnorexa LIOK
N https://m.edsoo.ru/bd5ff0ec
MOKa3aTeIbHbIX YPAaBHEHUIM
ITokaszaTenbHble ypaBHEHUS.
60 OCHOBHBIE METOBI PELICHUS bubnmnorexa HOK
N https://m.edsoo.ru/cebf10c6
MOKa3aTeIbHBIX YPaBHEHUN
61 KontposbHas padota nmo uroram |
MOJIYTO/IUS
62 Jlorapudm yucna. CpoiicTBa bubnuorexa [HOK
nmorapupma https://m.edso0o.ru/3e3230d4
63 Jlorapudm gucna. ColicTBa bubnmnoreka HOK
norapudpma https://m.edsoo.ru/3e3230d4
64 Jlorapudm yucna. CoiicTBa bubnmnoreka [HOK
nmorapupma https://m.edsoo.ru/3e3230d4
65 Jecarnunbie 1 HATypaJIbHbIE bubmuorexa [IOK
Jorapudmpl https://m.edsoo.ru/lea72162
66 JlecsiTHuHBIC U HATYypaJIbHbBIC bubnmnoreka HOK
norapu@mbl https://m.edsoo.ru/lea72162
67 IIpeoOpa3oBaHue BBIpAKEHUIH, bubmuoreka [JOK
COJIepKALIHX JIOTapU(MBI https://m.edsoo.ru/da48154c
68 [IpeoOpazoBaHme BhIpaXKEHUH, bubmuorexa [JOK
COJIepKaLIHX JIOTapU(PMBI https://m.edsoo.ru/da48154c
69 [IpeoOpa3oBanue BbIpaxeHH, bubmuoreka [JOK
coJieprKaliux jgorapudmol https://m.edsoo.ru/da48154c
70 Jlorapudpmuueckas pyHkius, eé bubmuoreka [JOK
CBOHCTBaA U rpaduK https://m.edsoo.ru/d68bbe9d
71 Jlorapudmuueckas GyHKIUS, €€ bubmuotexa [JOK
CBOMCTBaA U TpaduK https://m.eds00.ru/9d102051
7 Ucnons3zoBanne rpaduka QyHKITUN bubnmoreka [JOK
JUTSl peLIEHUs] YpaBHEHUIN https://m.eds00.ru/9d102051
73 Hcnons3oBanue rpaduka QyHKIIUN bubnmoreka [JOK
JUIsl peLleHUs] YpaBHEHUN https://m.eds00.ru/9d102051
Jlorapudmuueckre ypaBHEHUS. Bu6morexa LOK
74 OCHOBHBIE METOABI PELLIEHUS

Jorapu(pMHUUECKUX ypaBHEHUN

https://m.edsoo.ru/d68bbe9d
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Jlorapudmuueckue ypaBHEHUS.

bu6nuoreka [IOK

75 O
CHOBHBIC METOLT PEILICHI https://m.eds00.ru/3034724e
Jorapu(MUYECKUX ypaBHEHUI
Jlorapupmuueckre ypaBHEHHUS.
76 OCHOI])SH(II:IG METO/TBI yle)H_IeHI/ISI bubmmorexa [JOK
APLP § https://m.eds00.ru/3034724e
Jorapu(MUUECKUX ypaBHEHUI
77 PaBHOCHIIbHBIE TIEPEXOIbI B PEIICHUT bubnmnoreka HOK
Jorapu(pMUUECKUX YpaBHEHUN https://m.edsoo.ru/712ac2d9
78 PaBHOCUITbHBIEC TIEPEXO/IBI B PEILICHUN bubmuorexa [JOK
Jorapu(PMUYECKUX YpaBHCHHUH https://m.edsoo.ru/712ac2d9
KonTponbHas padora:
79 "Jlorapudmuueckas GyHKIHS.
Jlorapudmuueckue ypaBHeHus"
CuHyc, KOCUHYC, TAHT€HC U bubnuoreka [JOK
80
KOTaHI'€HC YMCIIOBOIO apryMEHTa https://m.edso0o.ru/5f605ed0
81 CuHyc, KOCUHYC, TAHT€HC U bubnuoreka [JOK
KOTaHI€HC YUCIIOBOI'O apryMEHTa https://m.edsoo.ru/ec9f4d78
ApKCHHYC, apKKOCUHYC U apKTaHI'€HC bubmuorexa [IOK
82
YHUCJIOBOI'O apryMEHTa https://m.edsoo.ru/b8f5d49a
ApKCHHYC, apKKOCUHYC U apKTaHT'€HC bubnmnoreka HOK
83
YUCJIOBOT'O apryMEHTa https://m.edso0.ru/f1ff9220
Tpuronomerpuyeckasi OKpy>XKHOCTb,
84 05 € eneHH: T I/IFOHOMe”ll:“)yI/I‘IeCKI/IX brbmmorexa [TOK
peA N p p https://m.edsoo.ru/6df195a0
(GyHKIMI YKCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>XKHOCTb,
85 05 € eneHH: T I/IFOHOMe”ll:“)yI/I‘IeCKI/IX brbmmorexa LTOK
peA N p p https://m.edsoo.ru/6b61c578
(GyHKIUI YMCIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUUYECKUE bubmuotexa [JOK
hopmybI https://m.edsoo.ru/6ed2b3ba
OCHOBHBIE TPUTOHOMETPUYECKHE bubmuoreka [JOK
87
(bopMmynbl https://m.edsoo.ru/fcdd2a2e
88 OCHOBHBIE TPUTOHOMETPUYECKUE bubnuotexa [JOK
bopmyiibl https://m.edsoo.ru/b8a0ff2f
89 OCHOBHBIE TPUTOHOMETPUYECKHE bubnuotexa [JOK
hopmybI https://m.edso00.ru/12d1413c
90 IIpeoOpaszoBanue bubmuoreka [JOK
TPUTOHOMETPUYECKUX BBIPAKCHUN https://m.edso0.ru/e248c5fc
o1 ITpeoOpasoBanue bu6muoreka [IOK

TPUTOHOMCETPHUYCCKUX BLIpa)I(CHHf/'I

https://m.edsoo.ru/09ba5b3d
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[IpeobpazoBanue bubnmoreka [JOK
92 .
TPUTOHOMETPUUYECKUX BBIPKCHUN https://m.edsoo.ru/1f4655da
[TpeobOpasoBanue bubmmoreka [JOK
93 .
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edso0o.ru/76ce9958
Pemenne TpuroHoMeTpUYECKUX bubmuorexa [JOK
94 .
ypaBHEHUU https://m.edsoo.ru/8fa598b5
Pewrenne TpuronoMeTpuuecKkux bubnmoreka [JOK
95 .
ypaBHEHUU https://m.edsoo.ru/6baefe19
Pemenue TpuroHoMeTpuuecKux bubnmoreka [JOK
96 .
YpPaBHEHUU https://m.edsoo.ru/alf8d141
97 Pemrenne TpuroHOMeTpUYECKUX bubmuorexa [JOK
ypaBHEHUH https://m.edso00.ru/65a0f2d0
08 Pemrenne TpuroHoMeTpu4EeCKuX bubnmnorexka HOK
ypaBHEHUH https://m.edso0.ru/0d8a770d
Pemenue TpuroHoMeTpuuecKux bubnuoreka [JOK
99 .
YpaBHEHUU https://m.edsoo.ru/cec28774
100 Pemrenne TpuroHOMeTpUYECKUX bubmuorexa [JOK
ypaBHEHUH https://m.edsoo.ru/e6eec650
KonTponbnas pabora:
101 "TpuUroHOMeTpHUYECKUE BHIPAKCHUS U bubmorexa LHOK
P P P \ https://m.edsoo.ru/ae44ac4c
TPUTOHOMETPUYECKHE YPAaBHEHUS
IlocnegoBaTenbHOCTH, CIIOCOOBI
102 3aJIaHus TIOCTICIOBATEIIBHOCTEH bubmorexa LHOK
. ) https://m.edsoo.ru/b46a8228
MeTo MaTeMaTHYECKON HHTYKITUU
MOHOTOHHBIE B OTPAaHUYCHHBIC
103 nociieoBareapbHoCTH. McTopus brbmmorexa [TOK
A ’ P https://m.edsoo.ru/b46a8228
aHaM3a OECKOHEYHO MAaJIbIX
bu6nuoreka [IOK
104 A
0 PH(MCTHHCCKas TPOrpecChs https://m.eds00.ru/d36669f8
bu6nuoreka [IOK
105 r
coMETpHcCias Iporpecent https://m.eds00.ru/d36669f8
106 beckoneuno yoOpIBarotiast bubnmoreka [JOK
reoMeTpuyecKas Iporpeccus https://m.edsoo.ru/1cbf72bl
107 Cymma OecKkOHEYHO yOBIBArOIIeH bubnuotexa [JOK
T€OMETPUYECKON ITPOrPECCUU https://m.edsoo.ru/1cbf72bl
JInHEeHHBIN 1 SKCITOHEHIINATbHBIN EuG OK
108 poct. Hucno e. @PopMyiia CI0KHBIX nommoreka L1

IPOLICHTOB

https://m.edsoo.ru/l1cbf72bl
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JIMHENHEIN U DKCIIOHEHIIMAIbHBIN

bu6nuoreka [IOK
109 poct. Yucno e. Dopmyiia cIoKHBIX https://m.edsoo.ru/Lchf72bl
MIPOLIEHTOB
Hcnons3oBanue nporpeccun 1uist
110 CIICHUS eaJIBHbE( 35 ayg " bubmmorexa [IOK
P P 8 https://m.edsoo.ru/1chf72b1
MIPUKJIAHOTO XapaKTepa
Konrponsnas padora:
111 "ITocaenoBaTeIbHOCTH U
nporpeccun”
112 HenpepsiBHbIle QYHKIINN U X bubnnoreka HOK
CBOICTBa https://m.edsoo.ru/403bfb0d
113 Touka pa3pbiBa. ACUMIITOTHI bubnuorexa [HOK
rpadukoB QpyHKINH https://m.edsoo.ru/403bfb0d
114 CBoiicTBa (hyHKIMH HETIPEPHIBHBIX HA bubnuoreka [JOK
OTpe3Ke https://m.edsoo.ru/403bfb0d
115 CaoiicTBa (yHKIIMIT HEIPEPHIBHBIX Ha bubmuorexa [JOK
OTpe3Ke https://m.edsoo.ru/403bfb0d
116 Meto HHTEPBAIOB JJISI PELICHUS bubmuorexa [IOK
HEpPaBEHCTB https://m.edso0.ru/6db0b423
Meroa UHTEpPBAJIOB ISl pEIICHUS bubnmnoreka HOK
117
HEpPABEHCTB https://m.edsoo.ru/0adbcelb
118 MeTto MHTEPBAJIOB JUIsl PELICHHUS bubmuoreka [JOK
HEPaBEHCTB https://m.edsoo.ru/6db0b423
119 [IpumeHeHne CBOMCTB HEMPEPHIBHBIX bubmuorexa [JOK
GyHKIUH 1715 peleHus 3a1a4 https://m.edsoo.ru/0adbcelb
[IpuMeHeHne CBOMCTB HEMPEPHIBHBIX bubnmnoreka [JOK
120 .
GyHKIUHI 1715 peteHus 3a1a4y https://m.edsoo.ru/6db0b423
121 [lepBas u BTOpas npoU3BOAHBIE bubnmnoreka [JOK
byHKIUN https://m.eds00.ru/0731ad3d
122 Ormpenenenne, reOMeTPUIECKHI bubmuotexa [JOK
CMBICII TPOU3BOHOMN https://m.edso0.ru/723dd608
123 Onpenenenve, GU3NYECKUN CMBICI bubmuoreka [JOK
MIPOU3BOIHOMN https://m.edso00.ru/6¢8d36ff
124 YpaBHEeHHE KacaTenbHOU K TpaduKy bubnmoreka [JOK
byHKIUN https://m.edsoo.ru/17af2df9
125 VYpaBHeHHE KacaTeIbHOU K TpaduKy bubnuotexa [JOK
byHKIUN https://m.edsoo.ru/17af2df9
126 [Tpoun3BoHEIE STIEMEHTAPHBIX bu6nuoreka [IOK

byHKIHIT

https://m.edsoo.ru/c7550e5f
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[Ipoun3BoaHbIE DIEMEHTAPHBIX bu6nuoreka [IOK
127 . 1
byHKIUH https://m.edsoo.ru/14ab3cdb
128 [IpouzBoHast CyMMBI, IPOU3BEICHHUS, 1 bubmuorexa [JOK
YaCTHOTO ¥ KOMITO3UIMU (QyHKIUN https://m.edsoo.ru/c12a0552
[IponsBogHAas CyMMBI, IPOU3BEICHUS, bubnmnoreka HOK
129 . 1
YaCTHOTO ¥ KOMIIO3UIINU (DYHKITHI https://m.edso00.ru/d598f201
[IponsBogHAas CyMMBI, IPOU3BEICHUS, bubnmoreka [JOK
130 . 1
YaCTHOTO ¥ KOMIIO3UIINU (DYHKITHI https://m.edsoo.ru/1de34d4d
131 HroroBas KoHTpoJIbHAs paboTa 1
[ToBTOpEeHME, 0600MIIECHNE,
132 CUCTEMaTHU3aIMs 3HAHWMN: 1 bubmorexa LHOK
. "H ' https://m.edso0.ru/538fc437
YpaBHeHus
133 [ToBTOpeHue, 06001eHNE, 1 bu6nuoreka [JOK
cucreMaTu3anus 3HaHui: "OyHkuun" https://m.edsoo.ru/c2627eca
134 [ToBTOpeHue, 06001eHNuE, 1 bu6nuoreka [IOK
cUCTEMaTU3alus 3HAHUU https://m.eds00.ru/33e6629
135 [ToBTOpeHME, 0000IIECHNE, 1 bubnmnoreka [HOK
cucTeMaTH3alus 3HaHU! https://m.edsoo.ru/49f1b827
[ToBTOpeHue, 06001EeHNE, bu6nuoreka [JOK
136 . 1
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/ae44ac4c
OBIIEE KOJIMYECTBO YACOB I1O 136

I[TPOT'PAMME
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11 KIIACC

Koanu
Ne €CTBO DJIeKTPOHHLIe TU(POBLIE
Tema ypoka P i pp
n/n JacoB o0pa3oBaTe/bHbIE PeCypChl
Bcero
IIpumenenue npou3BOIHON K
1 I/I(i:neILOBaHmopq) KMl Ha 1 buGnnorexa [IOK
yH https://m.edsoo.ru/17af2df9
MOHOTOHHOCTB Y DKCTPEMYMBI
IIpumenenue npou3BOIHON K
2 I/I(I;JICI[OBaHI/IIOp(I) KIUH Ha 1 buGnnorexa [IOK
i https://m.edsoo.ru/a8ca5ad4
MOHOTOHHOCTb U SKCTPEMYMBI
IIpumenenue npou3BOIHON K
3 I/Ifcne OBaHmop(b KWK Ha 1 bubmmorexa [JOK
a YHEH https://m.edsoo.ru/0b411edd
MOHOTOHHOCTB U SKCTPEMYMBI
[IpuMeHeHne MPOU3BOTHOM K
4 nccaea0BaHuio (pyHKIMN Ha 1 Bubmorexa ITOK
yH https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTB U SKCTPEMYMBI
[IpuMeHeHne MPOU3BOTHOM K
5 nccaea0BaHuio (pyHKIMN Ha 1 bubnmorexa LOK
yH https://m.edsoo.ru/17af2df9
MOHOTOHHOCTb M 9KCTPEMYMBI
[IpuMeHeHne Npon3BOJHOM K
6 MCCJICIOBAHMIO (DYHKIIMH Ha 1 bubmorexa [JOK
yH https://m.edsoo.ru/17af2df9
MOHOTOHHOCTb U SKCTPEMYMBI
Haxoxnenue HanOOJIbIIETO U
7 HauMEHBIIIEr0 3HaUYeHUs HENPEPLIBHOU 1 Bubmorexa ITOK
pep https://m.edsoo.ru/fac78f05
(GyHKIIMM Ha OTpe3Ke
Haxoxnenne HanOOJIBIIErO U
8 HaNMEHBIIIEr0 3HAUYECHN HEIPEPHIBHON 1 bubmorexa [IOK
pep https://m.edsoo.ru/fb6a8acf
(GyHKIIMM Ha OTpe3Ke
Haxoxnenne HanOOJIBIIErO U
9 HaNMEHBIIIETO 3HAUEHN HENPEPLIBHOKN 1 bubmmorexa [IOK
pep https://m.edsoo.ru/cffcb7e5
(GyHKINU Ha OTpe3Ke
Haxoxnenue HanOOoJIBIIETO U
10 HaMMEHBIIIETO 3HAUYEHUS HENPEPLIBHON 1 bubmmorexa [TOK
pep https://m.eds00.ru/d9469916
(GyHKIIMU Ha OTpe3Ke
Haxoxnenue HanOOJIBIIETO U
11 HauMEHBIIEr0 3HaUYeHUs HENPEPLIBHOU 1 bubmmorexa LIOK
pep https://m.edsoo.ru/ad15000e
(GyHKIIUM Ha OTpe3Ke
Haxoxnenue HanOOoJIbIIETO U
. bu6nmoreka [JOK
12 HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHOU 1

(GYHKIIUHM Ha OTpe3Ke

https://m.edsoo.ru/86adcbfd
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[Ipumenenne npou3BOIHOM JUIs

bubmuoreka [JOK

13 HAXOMACHHA HAAIYHIICTO PELICHI B https://m.eds00.ru/13205080
MPUKIIATHBIX 3a/1a4ax
IIpuMeHeHne MPOU3BOIHON 1JIst

14 HfXO)K CHUS Hal,)I/IJI m}:e[:ro :H_ICHI/ISI B bubmoreia LOK

8 YAIETo p https://m.eds00.ru/13205d80
MIPUKJIAIHBIX 3a7a9ax
[Ipumenenue npou3BOIHOMN IS

15 ONpeJIeJICHUSI CKOPOCTU U YCKOPEHUS bubmuorexa [JOK
nporiecca, 3alaHHOTro (OPMYIION HITH https://m.eds00.ru/13205d80
rpaduKoM
[Ipumenenue npou3BOIHOMN IS

16 onpeIeJICHUsI CKOPOCTH U YCKOPEHUS bubmuorexa [JOK
nporiecca, 3alaHHOT0 (POPMYIIOH HITH https://m.eds00.ru/13205d80
rpaduKom

bubmuorexa [JOK

17 Kommosutust ¢hyHKIMi https://resh.edu.ru/subject/lesson/612
2/conspect/38659/
bubmuoreka [JOK

18 Kommozutust ¢pyHKIMi https://resh.edu.ru/subject/lesson/612

2/conspect/38659/
bu6mmoreka [IOK

19 Kommnosurus ¢yHkimit https://resh.edu.ru/subject/lesson/612

2/conspect/38659/
I'eomerpuueckue oOpa3bl ypaBHEHUH Ha bubmorexa [TOK
20 « I/IE&TH o i THyp https://resh.edu.ru/subject/lesson/612
oopa © OCKoe 2/conspect/38659/
I'eomeTpuueckue oOpa3sl ypaBHEHUH Ha bubmotexa [JOK

21 COODIHATHON TIOCKOCTI https://resh.edu.ru/subject/lesson/612

pA a 2/conspect/38659/

29 KonTponbnas pabora: "UccnenoBanue
(GYHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

23 [lepBooOpazHas, OCHOBHOE CBONCTBO bubnuoreka [IOK
epBOOOPa3HBIX https://m.edso0o.ru/d777edf8
[TepBooOpasHbIe dEMEHTaPHBIX

24 ¢bynkuuit. [IpaBuna HaxoxKAEHUSA bubmmorexa LIOK

. s https://m.eds00.ru/30c3697b
epBOOOPaA3HBIX
[TepBooOpasHbIe dEMEHTAPHBIX
25 ¢ynkuuit. [IpaBuna HaXoxKAEHUS bubmmorexa LIOK
A s https://m.edso00.ru/d777edf8
NepPBOOOPA3HBIX
26 HNuterpan. ['eomeTpuyeckuii CMbICT bubnuorexa [JOK

HUHTCETpajia

https://m.eds00.ru/391272c9
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97 Brruucnenue onpenenéHHOro HHTETrpaia bubnmoreka [JOK
o gopmyse Horotona-JleiiOnuna https://m.edso00.ru/d359fb5f
08 Brruucnenue onpeenéHHOro HHTErpaia bubmuorexa [JOK
no opmyne Herorona-JleriOnumna https://m.edsoo.ru/07eb464b
[Ipumenenue nuHTerpaa 1is bubmmoreka [JOK
29 .
HaxO0JKJICHUS IUIOIIAIeH TIIOCKUX GUTyp https://m.edsoo.ru/b9b225c3
[Ipumenenne unaTErpaa s
30 HfXO)K CHUS 06’béMF())B rei)IMe HYECKUX bubmmorexa [JOK
A P https://m.edsoo.ru/b800deb4
Ten
31 [Ipumepsl perienuit bubnnoreka [HOK
mudQepeHInanbHbIX ypaBHEHUH https://m.edsoo.ru/f5eed075
39 [Tpumeps! permeHui bubmuorexa [JOK
nuddepeHInaTbHbIX YPaBHEHHH https://m.edsoo.ru/41da431a
MaremaTrnueckoe MOAECIMPOBAHUE
33 €aJIbHBIX MPOIIECCOB C MTOMOIIBIO bubmmorexa LOK
P pont mu https://m.edsoo.ru/41da431a
nuddepeHInaTbHbIX YPaBHEHHIHA
34 KonTponbnas padora: "[lepBooOpasnas
u unHrerpan”
35 Tpuronomerpuyeckue GyHKIUH, UX bubnunoreka [JOK
CBOWCTBA U TpapuKu https://m.edsoo.ru/beeff646
36 Tpuronomerpuyeckue GyHKINH, UX bubnuorexa [JOK
CBONCTBa U rpaduku https://m.edsoo.ru/d2e4601b
Tpuronomerpuueckue GyHKIUHU, UX bubnnoreka [JOK
37 .
CBOICTBa U TpaduKu https://m.edsoo.ru/ba9da96d
38 Tpuronomerpuyeckue GyHKINH, UX bubnnoreka [JOK
CBOWCTBA U TpapuKu https://m.edsoo.ru/24ab3c53
39 Tpuronomerpuueckre GyHKIUH, UX bubnnoreka [JOK
CBOWCTBA U TrpapuKu https://m.edso0.ru/5272b9al
OT60p KOpHEN TPUTOHOMETPUUECKUX
40 ABHEHHH C TIOMOIIIBIO bubmmorexa [OK
P N https://m.eds00.ru/0c837397
TPUTOHOMETPUIECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPHUECKUX
41 aBIfeHI/Ipﬁ c nonli)[o 130) ’ bubmmorexa LIOK
P mu https://m.edsoo.ru/e6e1901f
TPUTOHOMETPUIECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPHUECKUX
42 aBlfeHHpﬁ c noﬁo bIO ’ bubmmorexa LIOK
P IlIv https://m.eds00.ru/0f903c75
TPUTOHOMETPHYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPHUECKUX
p KOPHEH TP P Bu6uorexa LIOK
43 YPaBHEHUH C IIOMOILBIO

TpHFOHOMCTpH‘-ICCKOﬁ OKPY’KHOCTHU

https://m.edso0.ru/10130727
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PereHne TpUroHOMETpUYECKUX

bubmuoreka [JOK

44 HEPABEHCTB https://m.edsoo.ru/beeff646
45 Pemenue TpuroHoMeTpuuecKux bubnuoreka [IOK
HEPaBEHCTB https://m.edsoo.ru/d2e4601b
46 Pewrenne TpuronoMeTpuuecKkux bubmmoreka [JOK
HEpPaBEHCTB https://m.edsoo.ru/ba9da96d
47 Pemenue TpuroHoMeTpuuecKux bubmumoreka [IOK
HEPaBEHCTB https://m.edso00.ru/24ab3c53
Konrponsnas padora: "['paduku
48 TPUTOHOMETPHUYECKUX (DYHKLIUH.
Tpuronomerpuyeckue HepaBeHCTBA"
49 OCHOBHBIE METO/IbI pEIICHUS bubmuorexa [JOK
MOKa3aTeJIbHbIX HEPABEHCTB https://m.edsoo.ru/be76320c
50 OCHOBHBIE METO/IbI pEIICHUS bubnuorexa [JOK
MOKa3aTeJIbHbIX HEPABEHCTB https://m.edso0.ru/3d408009
51 OCHOBHBIE METO/IbI pEIICHUS bubnunoreka [JOK
MOKa3aTeJIbHbIX HEPABEHCTB https://m.edsoo.ru/bd5ff0ec
59 OCHOBHBIE METO/IbI pELICHUS bubnunoreka [JOK
MOKa3aTeJIbHbIX HEPABEHCTB https://m.edsoo.ru/cebf10c6
53 OCHOBHBIE METO/IbI pEIICHUS bubnuorexa [JOK
norapuMUUYECKUX HEPABEHCTB https://m.edso0.ru/536de727
54 OCHOBHBIE METO/IbI pEIICHUS bubnunoreka [JOK
Jorapu(MUIECKUX HEPABEHCTB https://m.edsoo.ru/be76320c
55 OCHOBHBIE METO/IbI pEUIECHUS bubnnoreka [JOK
norapuMUYECKUX HEPABEHCTB https://m.edso00.ru/3d408009
56 OCHOBHBIE METO/IBI pEIICHUS bubnuotexa [JOK
norapuMUYECKUX HEPABEHCTB https://m.edsoo.ru/bd5ffOec
57 OCHOBHBIE METO/IbI pEIICHUS bubnmnoreka [JOK
HMPPALMOHAIIBHBIX HEPABEHCTB https://m.edsoo.ru/cebf10c6
58 OCHOBHBIE METOABI PELLIEHUS bubnnoreka [JOK
HUPPALMOHAIIbHBIX HEPABEHCTB https://m.edso00.ru/536de727
59 OCHOBHBIE METO/IbI pEIICHUS bubnuotexa [JOK
HMppaLMOHAJIHBIX HEPABEHCTB https://m.edsoo.ru/be76320c
60 OCHOBHBIE METO/IBI pEIIECHUS bubmuorexa [JOK
HppaLOHAJIBHBIX HEPABEHCTB https://m.eds00.ru/3d408009
61 I'paduueckue MeTO bl peLIeHUs bubnnorexka [HOK
HUPPALMOHAIIBHBIX YPABHEHUN https://m.edsoo.ru/bd5ffOec
62 I'padrmyueckue MeToabl pemeHus bubnnorexka [JOK
HMPPALMOHAIIBHBIX YPABHEHUN https://m.edso0.ru/cebf10c6
63 I'padrnyeckue MeToabl pemeHus bubnuorexa [IOK

ITOKA3aTEeIbHBIX YPAaBHEHUI

https://m.edsoo0.ru/536de727



https://m.edsoo.ru/beeff646
https://m.edsoo.ru/d2e4601b
https://m.edsoo.ru/ba9da96d
https://m.edsoo.ru/24ab3c53
https://m.edsoo.ru/be76320c
https://m.edsoo.ru/3d408009
https://m.edsoo.ru/bd5ff0ec
https://m.edsoo.ru/cebf10c6
https://m.edsoo.ru/536de727
https://m.edsoo.ru/be76320c
https://m.edsoo.ru/3d408009
https://m.edsoo.ru/bd5ff0ec
https://m.edsoo.ru/cebf10c6
https://m.edsoo.ru/536de727
https://m.edsoo.ru/be76320c
https://m.edsoo.ru/3d408009
https://m.edsoo.ru/bd5ff0ec
https://m.edsoo.ru/cebf10c6
https://m.edsoo.ru/536de727

I'paduueckue METObI PELICHHUS

bubmuoreka [JOK

64
MOKA3aTEIbHBIX HEPABEHCTB https://m.edso0o.ru/536de727
I'paduueckue METObI PELICHUS bubnuoreka [IOK
65 .
Jorapu(pMHUUECKUX YpaBHEHUN https://m.eds00.ru/3034724e
66 I'padmyeckue MeToabl pemeHus bubmmoreka [JOK
Jorapu(MUIECKUX HEPABEHCTB https://m.edso0.ru/712ac2d9
67 I'paduueckue METObI pEeLICHUS bubmumoreka [IOK
Jorapu(MUIECKUX HEPABEHCTB https://m.edso0.ru/9e3f4bc9
I'paduueckue MeTOIBI pelIEHUS
68 HEKiaTeHBHHX u Hl(il“apl/l(l)MI/IlIeCKI/IX bubmmorexa LIOK
N p https://m.edsoo.ru/15bclcfb
YpaBHCHHIA
I'padmueckue MeToabl pemeHus
69 HEKiaTeHLHHX u ni[)rapﬂq)MquCKHX bubmorexa HOK
N p https://m.edso0.ru/3034724e
YpaBHCHHIA
I'padmueckue MeToabl pemeHus
70 HEKg)SaTeJIBHLIX u nf)rapﬂq)MquCKHX bubmorexa LHOK
P https://m.edsoo.ru/712ac2d9
HEPaBEHCTB
I'padmyeckue MeToabI peicHUsS
71 HEKfBaTeJII)HLIX u norapI/I(bMI/IquKI/IX bubmmorexa LOK
P https://m.edso0.ru/9e3f4bc9
HEPaBEHCTB
KonTponbnas padora:
72 "UppannoHaibHble, IOKa3aTeabHbIE U
norapupMUUECKUEe HEpaBeHCTBA"
KommnnekcHble uncna. Anredpandeckas bubnnoreka [JOK
73 U TpUTOHOMETpHUYEecKasi (POPMbI 3aTHUCH https://resh.edu.ru/subject/lesson/411
KOMILUIEKCHOTO YHCIIa 5/conspect/149104/
KommekcHble uncna. Anrebpandeckas bubnnoreka [JOK
74 U TpUTOHOMETpUYecKasi GOPMBbI 3aIUCH https://resh.edu.ru/subject/lesson/411
KOMIUIEKCHOTO YHCIa 5/conspect/149104/
Apudmerrueckue onepanuu ¢ bubmorexa [JOK
75 COMIUTCKCHEIMH THCIAMIL https://resh.edu.ru/subject/lesson/410
. . 3/start/38536/
ApudmeTrueckue omneparum ¢ bubmorexa [JOK
76 COMILICKCHEIMI THCITANMI https://resh.edu.ru/subject/lesson/410
OMIIERe ¢ 3/start/38536/
N300paxkeHre KOMITJIEKCHBIX YHCET Ha bubmotexa [IOK
7 P . https://resh.edu.ru/subject/lesson/612
KOOPJIUHATHON TUIOCKOCTH 0/start/38567/
bubmuorexa [JOK
N3o0pakeHne KOMIUJICKCHBIX YHCeN Ha .
78 https://resh.edu.ru/subject/lesson/612

KOOPJMHATHOM TIOCKOCTH

0/start/38567/
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®opmyna Myaspa. Kopuu N-oit ctenenun

bubmuoreka [JOK

79 3 KOMILICKCHOMO IHea https://resh.edu.ru/subject/lesson/493
. s O/start/79039/
®opmyna Myaspa. Kopuu N-oii ctenenu buGnnorexa LIOK .
80 3 KOMILICKCHOrO THema https://resh.edu.ru/subject/lesson/493
O/start/79039/
[IpuMeHeHne KOMIUIEKCHBIX YHCEIT JIst bubmuoreka [JOK
81 penieHus GU3NYECKUX U https://resh.edu.ru/subject/lesson/493
F€OMETPUUYECKUX 3a/1a4 O/start/79039/
82 Kontponbnas padota: "KomrmiekcHbie
yucia'
83 HarypanbHble u 1ienpie yucia bubmmorexa [JOK
P : https://m.edsoo.ru/3cee1327
84 HarypanbHble u 11enble yucia bubmorexa HOK
P H https://m.edsoo.ru/a35a131d
85 [IpumeHeHne npu3HaKoOB JETUMOCTU bubnuorexa [JOK
LEJIBIX YHUCET https://m.edsoo.ru/ef10c4f9
86 [IpuMeHeHne NpU3HAKOB ACIUMOCTH bubnnorexa [HOK
LIEJIBIX YUCEI https://m.edsoo.ru/ef10c4f9
87 [IpuMeHeHne MPU3HAKOB ACITUMOCTH bubnnoreka [JOK
uensix yucen: HOJl u HOK https://m.eds00.ru/51696a67
88 [IpumeHeHnne nNpu3HaKOB JETUMOCTH bubnuorexa [JOK
nenbix yncen: HOJl u HOK https://m.edsoo.ru/fab81c0e
89 [IpuMeHeHne NpU3HAKOB ACITUMOCTH bubnnoreka [JOK
LEJIBIX YMCEJI: OCTATKH 110 MOJTYJIIO https://m.edsoo.ru/ef2c6e43
90 IIpuMeHeHne MPU3HAKOB AETUMOCTH bubnuoreka [IOK
LEJIBIX YMCEJI: OCTATKH 110 MOJIYJIIO https://m.edsoo.ru/ef2c6e43
[IpuMeHeHne NpU3HAKOB AEITUMOCTH
91 epJ'ILIX YHCeIT: aljn“o UTM EﬂBKJ'II/I a Juist bubmorexa HOK
i ' P Aa https://m.edsoo.ru/ef2c6e43
penieHus 3a/1a4y B UEeNbIX YHCIIax
92 Kontponbnas pabota: "Teopust menbix
yucen"
Cucrema v COBOKYITHOCTh YPaBHEHHH.
93 PaBHOCWITBHBIE CIZ:FGMI)I I/I};pI/ICTeMBI- bubmmorexa [JOK
https://m.edsoo.ru/a4d65ee5
CJIEJICTBHS
Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.
94 PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBbI- bubmmorexa [JOK
https://m.edsoo.ru/aa5962el
CJIeJICTBHS
OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
. bu6mmorexa [IOK
95 COBOKYITHOCTEH pallMOHAIbHBIX

ypaBHEHUH

https://m.eds00.ru/48190472
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OcHoBHBIC MCTOJbI pCHICHUA CUCTCM U

bubmuoreka [JOK

96 COBOKYIIHOCTEN UPPALMOHATbHBIX
YO ppatl https://m.eds00.ru/2dbd3859
ypaBHEHUM
OCHOBHBIE METOBI PELICHUSI CUCTEM U
97 COBOKYIIHOCTEN MOKA3aTEIIbHBIX Eubmorexa ITOK
Y . https://m.edsoo.ru/7ab8d17e
YpaBHCHHIA
OCHOBHBIE METO/IbI PEUICHUS CUCTEM U
98 COBOKYITHOCTEN ITOKA3aTEIBHBIX bubmmorexa [IOK
Y . https://m.edsoo.ru/81cccfe9
YpaBHCHHIA
OCHOBHBIE METO/IbI PEUICHUS CUCTEM U
99 COBOKYITHOCTEH JIOTapu(PMUIECKUX bubmorexa LHOK
y . P https://m.edsoo.ru/039949bf
ypaBHEHUM
OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
100 COBOKYITHOCTEH JIOTapu(PMUIECKUX bubnmorexa LHOK
y . p https://m.edsoo.ru/a7d95f79
ypaBHEHUN
[IpuMeHeHnEe CUCTEM K PELIECHUIO
MaTEMaTHUYECKUX 3a/1a4 ¥ 3a71a4 U3
101 a3JIMYHBIX 00JlacTed HAYKU U PealbHON bubnmorexa LHOK
p Y P https://m.edsoo.ru/a4d65ee5
KU3HU, HHTEPIPETALUS TOTYyYECHHBIX
pe3yNbTaToB
[IpuMeHeHne CUCTEM K PELIEHUIO
MaTEMAaTHYECKUX 3a/1a4 ¥ 3a71a4 U3
102 a3JIMYHBIX 00JIacTEW HAYKHU U PealbHON bubnmorexa LHOK
p Y p https://m.edsoo.ru/aas962el
KU3HU, HHTEPIPETAIUS TOTYyYEeHHBIX
pE3yNbTaToB
[IpuMeHEeHNE HEPABEHCTB K PEIICHUIO
MaTEMAaTHYECKUX 3a/1a4 ¥ 3a71a4 U3
103 a3JIMYHBIX 00JIaCTEN HAYKU U PealbHON bubmmorexa LHOK
p Y p https://m.edsoo.ru/a4d65ee5
KU3HU, HHTEPIPETALUs TOTy4YEeHHBIX
pE3yNbTaToB
Kontponbnas pabora: "Cucremsi
104 paIMoOHAaIBHBIX, UPPANUOHATEHBIX
MOKa3aTeIbHBIX U Jorapu(PpMUIEcCKux
ypaBHeHUi"
PanmonansHbie ypaBHEHHUS C Brbmuorexa IIOK
105 HADAMETDAMIL https://resh.edu.ru/subject/lesson/414
pametp 5/start/111179/
PanmonansHbIe HEpaBEeHCTBA C Bubmiorexa LOK
106 HADAMETDAMIL https://resh.edu.ru/subject/lesson/414
pametp 5/start/111179/
bu6nmoreka [JOK
PanmmonansHBIE CHCTEMBI C .
107 https://resh.edu.ru/subject/lesson/414

napameTpamu

5/start/111179/
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HppannoHaibHbie ypaBHEHUA,

bubmuoreka [JOK

108 https://resh.edu.ru/subject/lesson/414
HEPaBEHCTBA C MapaMeTpamMu 5/start/111179/

bubmuorexa [JOK
HppanmonaibHbIe CUCTEMBI C .

109 . https://resh.edu.ru/subject/lesson/414
fapaMeTpami 5/start/111179/

bu6mmoreka [IOK
IToka3zaTenbHble ypaBHEHU, .

110 enanc . https://resh.edu.ru/subject/lesson/414
HEpPaBEHCTBA C MapaMeTpamMu 5/start/111179/

Tloka3zarenbHBIE CUCTEMEI C Bubmiorexa LHOK

111 https://resh.edu.ru/subject/lesson/414
flapaMeTpamMu 5/start/111179/
Jlorapudmudeckue ypaBHEHUS Enbmiorexa IOK

112 ’ https://resh.edu.ru/subject/lesson/414
HEPaBEHCTBA C MapaMeTpamMu 5/start/111179/

bu6mmoreka [IOK
Jlorapudmudeckue CUCTEMBI ¢ .

113 https://resh.edu.ru/subject/lesson/414
flapaMeTpami 5/start/111179/

bubmuorexa [JOK
Tpuronomerpuyeckue ypaBHEHHUS C .

114 https://resh.edu.ru/subject/lesson/414
flapaMeTpami 5/start/111179/
TpuronomeTpuyecKkre HepaBeHCTBA C Bubmzorexa LIOK

115 P P p https://resh.edu.ru/subject/lesson/414
ffapaMeTpamMu 5/start/111179/

T UTOHOMECTPHUUYCCKHUEC CUCTEMBEI C BI/IGJ'II/IOTCKa HOK

116 P P https://resh.edu.ru/subject/lesson/414
flapaMeTpamMu 5/start/111179/
[TocTpoeHue u uccnenoBaHue
MATEMATHUUYCCKUX MOI[CJ'ICf/i CAJIBHBIX BI/I6J’II/IOTCK3 HOK

117 . p . https://resh.edu.ru/subject/lesson/414
CHUTYyalLlUH C IIOMOIIBIO YPaBHEHUH C 5/start/111179/
napameTpamu
[TocTpoeHue u uccnenoBaHue
MATEMATHUUYCCKUX MOI[CJ'ICf/i CAJIBHBIX BI/I6J’II/IOTCK3 HOK

118 . p https://resh.edu.ru/subject/lesson/414
CI/ITyaHI/II/If IIOMOIIIBKO CUCTEM 5/start/111179/
ypaBHEHUH ¢ TTapamMeTpamMu
[TocTpoenue u uccnenoBaHue

. bubnmnoreka [JOK
MaTEMAaTHYCCKUX MOJCICN pea.]'H)HI)IX )

119 . https://resh.edu.ru/subject/lesson/414
chyaanf IIOMOIIIBKO CUCTEM 5/start/111179/
ypaBHEHUH ¢ TTapamMeTpamMu

120 KonrtponbHas pabora: "3anaun ¢
napamerpamu’

121 [ToBTOpenue, 060061IeHNE, bubmuoreka [JOK

cUucTeMaru3anus 3HaHui: "YpaBHeHus"

https://m.edso0.ru/0312cf8c
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122 [ToBTOpenue, 06001IeHNE, 1 bubnmoreka [JOK
cuctemaTusanus 3HaHuil: "YpaBHeHus" https://m.edsoo.ru/247d2fe7
[ToBTOpeHue, 060061IeHNE,

123 cucTeMaTh3anus 3HaHui: "Y paBHeHUs 1 bubmmorexa LOK

HIDE SHAHH: =P ‘ https://m.eds00.ru/e8b87729
Cucrembl ypaBHEHUM
[ToBTOpEeHME, 0000MIIEHNE,

124 cucTeMaTh3alys 3HaHUM: 1 bubmmorexa LIOK

. H" ' https://m.edsoo.ru/1bf2fb98
Hepasencrtpa
IToBTOpEHuE, 00001IEHHE,

125 CI/ICTCMpaTI/IBa ust 31$HI/II71' 1 bubmiorexa LIOK

" H" ' https://m.edso00.ru/9c44c6ca
Hepasencrtpa
IToBTOpenue, 0600IIEHNE,

126 CI/ICTeMpaTI/ISa ust 3HH:HI/II71' 1 bubmorexa [IOK

. H” ' https://m.eds00.ru/337aad59
Hepagencrtpa
IToBTOpenue, 0000IIEHNE,

127 CI/ICTeMpaTI/IBa nst 3IfaIHI/H71‘ 1 bubmorexa LIOK

. . . ' . https://m.edsoo.ru/a86014el
[IpousBoaHas 1 €€ npuMeHEeHue
[ToBTOpeHME, 0000IIEHNE,

128 CHCTEMATH3AIM 3HAHMWIA: 1 bubmorexa LOK

" HIE ST ' " https://m.edso0.ru/5¢c45a60a
[IpousBoaHas 1 €€ npuMeHEeHue
[ToBTOpeHHE, 0000IIEHNE,
129 CHCTEMAaTH3alMsl 3HAHMIA: 1 bubmorexa LOK
. HIpE ST ' N https://m.edso0.ru/19304aba
[IpousBoHas U €€ MPUMEHEHUE
IToBTOpEeHue, 00001IEHHE,
130 CI/ICTCNI[)aTI/ISa nst 3IEHI/H71' "UHTerpan u 1 bubmorexa HOK
. . ' P https://m.edsoo.ru/c3d4b282
€ro MpuMeHEeHue

131 [ToBTOpenue, 06001IEHNE, 1 bu6mmoreka [IOK
cucTeMaTu3aus 3Hanui: "OyHkun" https://m.edsoo.ru/a20b8a4c

132 [ToBTOpenue, 060061IeHNE, 1 bu6nmoreka [JOK
cucTeMaTu3aius 3Hanuii: "OyHkimn" https://m.edsoo.ru/a012476d

133 [ToBTOpenue, 06001IeHNE, 1 bubmuoreka [JOK
cucTeMaTu3anus 3HaHui: "OyHkuun" https://m.edso00.ru/2276973

bu6mmoreka [IOK

134 HroroBas koHTponbHas paboTa 1 https://m.edsoo.ru/d620c191

bu6mmorexa [IOK

135 HroroBast KOHTpoONIbHAs paboTa 1 https://m.edso0.ru/7017196f

136 [ToBTOpeHue, 060061IeHNE, 1 bubmuoreka [JOK
CHCTeMaTH3aIusl 3HaHUM https://m.edso0.ru/3330f7ef

OBILIEE KOJIMYECTBO YACOB I1O 136 bubmuorexa [JOK

[MPOT'PAMME

https://m.edso00.ru/3330f7ef



https://m.edsoo.ru/247d2fe7
https://m.edsoo.ru/e8b87729
https://m.edsoo.ru/1bf2fb98
https://m.edsoo.ru/9c44c6ca
https://m.edsoo.ru/337aad59
https://m.edsoo.ru/a86014e1
https://m.edsoo.ru/5c45a60a
https://m.edsoo.ru/19304aba
https://m.edsoo.ru/c3d4b282
https://m.edsoo.ru/a20b8a4c
https://m.edsoo.ru/a012476d
https://m.edsoo.ru/2276973
https://m.edsoo.ru/d620c191
https://m.edsoo.ru/7017196f
https://m.edsoo.ru/3330f7ef
https://m.edsoo.ru/3330f7ef

IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBPA30OBATEJIbHOM ITPOT'PAMMBI

10 KIIACC
Koxn .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
P o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 0opa3oBaHusA
1 Yucna u BIYUCIIECHUSA
11 OnepupoBaTh MOHATUSMM: pPAlMOHAIBHOE M JEHCTBUTEIBHOE YMCIIO,
' OOBIKHOBEHHAsSI U AECATHUYHAS IPOOb, TPOIICHTHI
19 BeimonuATe  apudmernyeckue omepalMM € PalUOHAIBHBIMU U
' JeHCTBUTEIIBHBIMU YHCIIaAMU
13 BeimonHATe  TpUOMMKEHHBIE  BBIYMCICHHS,  HCIONB3YS  IpaBUIIa
' OKpYTIJICHUS, IeJaTh IPUKUIKY U OLIEHKY PEe3yJIbTaTa BIUYUCICHUN
OnepupoBaTh MOHATUSAMU: CTENEHb C IIEJIbIM IOKa3aTeleM, CTaHAapTHAs
14 ¢dopma 3anucu EeHCTBUTENBHOTO YKCIA, KOPEHb HAaTypallbHOW CTENEHH;
UCIOJIb30BaTh MOAXOJAILYI0 (GOpPMY 3amMcU ACHCTBUTEIbHBIX YHCEN IS
peLIeHHs TPAKTUYECKHX 3a/1a4 U IPECTABICHUS JAHHBIX
OnepupoBaTh MOHATUSMH: CUHYC, KOCUHYC M TaHI'€HC IPOU3BOJIBHOIO
1.5 yIjla; WCIOJIb30BaTh 3allMCh IPOU3BOJBHOTO yrja uepe3 oOpaTHbIC
TPUTOHOMETPHUYECKUE (DYHKIHH
2 VYpaBHEHUs U HEpAaBEHCTBA
OnepupoBaTh MOHATUSAMU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO, 1IEJIOE,
2.1 paloHaibHOE, UppaloHaIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPHUECKOE YpaBHEHUE
99 BeimonHATe  mpeoOpa3oBaHUs TPUTOHOMETPHUUECKUX BBIPAXKEHUH H
' pelaTb TPUrOHOMETPUUYECKHE YPAaBHEHUS
BeImonHATE TpeoOpa3oBaHus HENbIX, PAIMOHANBHBIX U UPPAIMOHATBHBIX
2.3 BBIDQKEHUI W pelmaTh OCHOBHBIC THIIBI II€JIBIX, PALMOHAIBHBIX H
MppaIMOHATIFHBIX YPAaBHEHHI U HEPABEHCTB
24 [TpuMeHATh ypaBHEHUS M HEPABEHCTBA JUISl PEIICHUS MaTeMaTHYeCKUX
' 3ajiay ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAyKu U peabHOU )KU3HU
MonenvpoBaTh peajbHble CUTYyallUH Ha $3bIKE aureOpbl, COCTaBIATH
2.5 BBIpaXEHUSI, YpAaBHEHHUS, HEPABEHCTBA 10 YCJIOBHUIO 3aJla4yM, UCCIIEJOBATh
MIOCTPOEHHBIE MOJIEIIU C MCTIOJIb30BAaHUEM allfapara ajireopsl
3 OyHKIMK U TpaduKu
OnepupoBaTh MOHATUSAMHU: (QYHKIMS, CIOCOOBI 3aJaHusl (QYHKIIHH,
3.1 o0nacTb OIpeneieHus] M MHOXECTBO 3HaueHUd (QyHKUuH, Tpadpuk
GyHKIMH, B3aUMHO 0OpaTHbIE (PYHKIINH
39 OnepupoBaTb MOHATUSAMH: YETHOCTh M HEUETHOCTh (DYHKIHMM, HYIH
' (bYHKINHY, TPOMEXKYTKH 3HAKOMTOCTOSTHCTBA
3.3 Hcnonb3oBate rpaduku GyHKUMN I pelieHus] ypaBHEHUI




Crpoutb W uuTaTh TpauKH JIMHEHHOW (QYHKUUHM, KBaJPaTHUYHON

34 (byHKINY, CTENEeHHON (QYHKIMH C IIETIBIM OKa3aTesieM
Hcnonw3oBarh rpaduku ¢GyHKIUE A8 HUCCIENOBaHUS TMPOIECCOB U
35 3aBHCHUMOCTEH HpU pEeHIeHUH 33/ay U3 JAPYruX Y4eOHBbIX NMPEAMETOB U
' peanbHOM JKM3HH, BBIpaXaTh (opMylaMH  3aBHCUMOCTH  MEXKIY
BEJIMYMHAMU
4 Hauana marematnyeckoro anaansa
41 OnepupoBaTh MOHATHSAMHU: IIOCIECAOBATEIBHOCTh, apu(MeETHUYECKas |
' reoMeTpHYECcKasi MPOrPEeCcCHH
OnepupoBaTh MOHATHSIMH: OECKOHEUHO YOBIBAaIOIIasi IeoMeTpUyecKas
4.2 mporpeccusi, CcyMma OECKOHEYHO  yOBIBAIOIICH  TIeOMETPHYECKOU
MIPOrpeccuu
4.3 3aaBaTh MOCIEA0BATEIHFHOCTH PA3IMIHBIMU CIIOCOOaMU
44 Hcnonp30BaTh CBOWCTBA MOCIENOBATENILHOCTEH M MPOrpeccuil  is
' pellleHus peaabHBIX 3aa4 MPUKIATHOTO XapaKTepa
5 MHoXecTBa U JIOTHKa
5.1 OnepupoBaTh MOHATUSIMU: MHOXKECTBO, OTIEPAIIUHN HAJl MHOXKECTBAMU
Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapaT A OMHCAHUA
5.2 peabHBIX MPOLIECCOB U SBICHUH, IPU PEIICHUH 32144 U3 JPYTUX YIeOHBIX
PEIMETOB
53 OnepupoBaTh  NOHATUAMU:  ONpeAENCHHE, Teopema,  CIEACTBHE,
JI0KA3aTeNbCTBO
11 KJIACC
Kon .
IIpoBepsiemble nNpeAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeaHero 001ero 00pa3oBaHus
pe3yjabTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh TOHSATHAMH: HATypallbHOE, IEJIOE YHCIIO; HCIOJIB30BaTh
11 MPU3HAKU JICJIMMOCTH LEJIBIX YHCEJ, PAa3j0KEHUE 4YHuCiIa Ha MPOCThIE
MHOXHTEJH JUIS PEIICHUS 3a1a4
1.2 OnepupoBaTh MOHIATUEM: CTENIEHb C PAl[MOHAIBHBIM TIOKa3aTeleM
13 OnepupoBaTh MOHATUSMHE: JIOTAPU(PM YHUCIIA, TECITUIHBIE U HATypaJIbHbIC
' sorapumMbl
2 YpaBHEeHUS 1 HEPaBEHCTBA
[IpumeHsiTh CBOMCTBa CTeNMEHU Uil NpeoOpa3oBaHUS BBIPAKEHUH,
2.1 OTIEPHPOBATH TOHATHUSMH: IIOKA3aTebHOEC YpaBHEHHUE W HEPaBEHCTBO;
pemaTh OCHOBHBIE THITHI ITOKA3aTEIbHBIX YPAaBHEHUI U HEPABEHCTB
BremonHsATe npeoOpa3oBaHUsl BBIPAXKEHHH, COIACPKAIIUX JOTAPH(PMBL;
2.2 OIIEepHPOBATH MOHATUAMU: JIOTApU(PMUUECKOE YpaBHEHUE U HEPABEHCTBO,

pemiaTb OCHOBHBIC TUIIbI J'IOl"apI/I(I)MI/I‘-ICCKI/IX ypaBHeHI/Iﬁ 1 HCPABCHCTB




2.3

Haxonuts penieHust IpoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

2.4

2.5

OnepupoBaTh MOHATHAMHU: CUCTEMA JIMHEHHBIX YPABHEHUN U €€ PEILICHHUE;
UCIONIb30BAaTh  CUCTEMY JIMHEWHBIX  YpaBHEHMH Uil  peIICHUS
MPAKTUYECKHX 3aa4

Haxomute  pemieHMss  OpPOCTEHIIMX  CHCTEM W COBOKYIIHOCTEH
palMOHAIbHBIX YPABHEHUN U HEPABEHCTB

2.6

MogenupoBaTh peajbHble CUTyallUd Ha S3bIKe ajareOphl, COCTaBIIAThH
BBIPQXCHUSI, YPAaBHEHHUs, HEPABEHCTBA M CHUCTEMBI 110 YCIIOBHUIO 3aJayH,
UCCIIE0BaTh IIOCTPOCHHBIE MOJIENH C UCIIOJIb30BAHUEM allllaparta anreopsl

OyHkuMu U rpaduku

3.1

3.2

OnepupoBaTh MOHATHSAMHU: HepHOAWYECKas (QYHKIHS, HTPOMEXKYTKH
MOHOTOHHOCTH ()YHKIIMH, TOYKH IKCTpeMyMa (pyHKIMH, HauOoJbllee U
HaMMEHbIIIee 3HaUeHUs (QYHKIIMM Ha IPOMEXKYTKE; UCIIOIb30BaTh UX IS
uccrieoBanus (QyHKIMH, 33JaHHO rpaduKOM

OnepupoBaTb HOHATUAMU: T'papUKHU MOKa3aTEIbHOM, T0rapuPpMUUECKON U

TPUTOHOMETPUYECKUX (PYHKLMN; U300paxarb WX Ha KOOPAUHATHOM
IJIOCKOCTH U UCIIOJIb30BATh IS PEIICHUS] ypaBHEHUI 1 HEPABEHCTB

3.3

3.4

N300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKH JTHHEHHBIX
YpaBHEHHWI W WCIIONB30BaTh WX JUIA PEUICHUS CHCTEMBl JIMHEHHBIX
ypaBHEHUU

Hcnonw3oBarh rpaduku ¢GyHKIUI A0S HUCCIEIOBaHMS TMPOIECCOB U
3aBHCHUMOCTEH U3 IPYruX y4eOHBIX TUCIUIUINH

4.1

Hauasna MmaTremaTudyeckoro anainza
OnepupoBaThb MHOHSTUSAMU: HENpPEpbIBHAS (PYHKLIHS, MPOU3BOJHAS

(GYHKLIMU; HCIOJIB30BaTh T'€OMETPUUECKUH U (U3NYECKUH CMBICT
IIPOU3BOIHON JUIsl PEIICHNUS 3314

4.2

4.3

Haxomute  OpoOM3BOAHBIE  AJIEMEHTAapHbIX  (YHKIMM,  BBIYUCIATH
IIPOM3BOJIHBIE CYyMMBI, IPOU3BECHHU S, YACTHOTO (DYHKIUI

Hcnonb3oBaTh  MPOU3BOJHYIO IS UCCIEAOBaHUS  (YHKIMHM Ha
MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHATh PE3yJIbTaThl UCCIEIOBaHUS K
MOCTPOCHHIO IPahuKOB

4.4

4.5

Hcmons30BaTh MPOU3BOAHYIO JIA HAXOXKIACHUSA HAWJIYYIICTO PCIICHUA B
MPUKIIAAHBIX, B TOM YHCJIC COONNAJIbHO-OKOHOMUYCCKHX, 3aaadax

OHepI/IpOBaTL INOHATHUAMU nepBoo6pa3Ha51 U HUHTCrpajg; IIOHUMAaThb
FeOMeTpI/I"IeCKI/Iﬁ )51 (I)PBH‘IGCKHﬁ CMBICJI UHTCI'paJia

4.6

4.7

Haxomuts mnepBooOpa3Hble 3JIeMEHTapHbIX (QYHKUIUN, BBIYUCIATH
uHTerpai mo ¢popmyne Heiotona — JleliOnura

Pemars npukianHble 3a1a4u, B TOM YUCJIE COLUAIBHO-3KOHOMHUYECKOTO U
(bu3nUecKoro xapakrepa, CpeICTBaMH MaTeMaTHYECKOTI0 aHaIu3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Koxa
1 Yucna v BBIYUCIICHUS

Pammonanbupie  yncna. OOBIKHOBEHHBIE M JIECATHYHBIE ApOOM, MPOICHTHI,
OeCKOHEUHBbIE  TEpHOJMYECKHuEe  apodu.  Apudmernyeckue  omepanud ¢

1.1  pauuoHaNBHBIMH YHUCIAMH, PeoOpa30BaHUsI YUCIOBBIX BBIpaXeHUU. [Ipumenenue
NpoOeil ¥ MPOLEHTOB JUIsl PELICHUS NMPUKIAIHBIX 33a4 M3 Pa3iIMuYHbIX OTpacieu
3HaHUH U PEaJIbHOM KU3HU
HelictButenpHple  4yucaa.  PanvoHanbHble M MPpPALMOHAIBHBIE  YMCIIA.

1.2  Apudmernueckue omepanuu C JeHCTBUTENbHBIMU uHciaamu. [lpuGnmxénHble
BBIYHCJICHMS], IPaBUJIa OKPYIJIEHUS, IIPUKKJIKA U OLIEHKA Pe3yJIbTaTa BBIYUCICHUN
Crenenp ¢ mensiM TokazareneM. CranmaptHas ¢Gopma 3amuch JIeHCTBHTEIBHOTO

1.3  uymcna. Mcnonp3oBanue moaxossmieil GopMbl 3alIMCH JICHCTBUTEIBHBIX YHCET IS
pelIeHns MPaKTUYECKUX 3a/ad U IPEICTaBICHUS JaHHBIX

14 Apudmernueckuit KOPCHL HaTypaibHOH creneHu. JeHCTBUs ¢ apu(MeTHUECKUMU
KOPHSMH HaTypaJIbHOU CTEIICHU

15 CuHyCc, KOCMHYC W TaHIEHC YMCJIOBOIO aprymMeHTra. ApPKCHUHYC, apKKOCHHYC,
apKTaHT€HC YHCIOBOI0 apryMeHTa

2 VYpaBHEHMSI U HEPABEHCTBA

2.1  ToxzaecTBa M TOKICCTBEHHBIE TIPEOOPA30BAHUS

29 ITpeoOpa3oBanue TPUTOHOMETPUUECKHUX BBIPAKEHUM. OcHoBHBIE
TPUTOHOMETpHUECKUE (POpMYJIbI

23 VYpaBHeHue, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHne HepaBeHCTBAa. MeTon
HMHTEPBAJIOB

2.4  Pemenue 1enbix U ApoOHO-PALMOHATBHBIX YPABHEHUH U HEPABEHCTB

2.5 Pemrenne nppatimOHaNbHBIX YPaBHEHUN U HEPAaBEHCTB

2.6  PemieHue TpUrOHOMETPUYECKUX YpaBHEHHM

27 [Ipumenenne ypaBHEHHI 1 HEPABEHCTB K PEILIEHUIO0 MaTeMaTHYECKUX 3a/1a4 U 3a/1a4
U3 pa3iINyHbIX o0JacTel HAyKH U peasibHOM KU3HU

3 OyHKIMH U TpaduKh

31 Oyukuus, crnocobsl 3aganus ¢yHkuuu. ['padux Qynxkumuu. B3aumHo oOparHbie
byHKIIT

39 OOnacte ompesneneHUs W MHOXKECTBO 3HaueHuWd ¢yHkiuu. Hymm ¢yskuum.
ITpomexyTKH 3HaKONOCTOSAHCTBA. YETHBIE M HEUETHBIE (PYHKLIUU

33 Crenennast GyHKIIUS ¢ HATypaJbHBIM H IIEJIBIM TIOKa3zaresieM. E€ cBoiicTBa u rpaduk.

CaoiicTBa 1 rpa@uK KOpHS N-Oi CTENeHU




3.4 Tpuronomerpuueckass OKpy»XKHOCTb, ONpEAETICHUE TPUTOHOMETPHUECKUX (DYHKITHIA
' YHCIIOBOTO apryMeHTa
4 Hauana maTremMaTueckoro aHaimsa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHMs IOCIEAOBAaTENbHOCTEH. MOHOTOHHBIE
[0CJIEI0BATENbHOCTH
Apudmernueckass U reomeTpuueckas Imporpeccud. beckoHeuHo yObIBarowias
4o ~ TCOMETpHUECKAs MPOrpeCcHs. CymMa OecKOHEYHO YOBIBAIOLIEH TIeOMETpUYECKOMH
' nporpeccuu. Dopmysa CI0XHBIX IPOLEHTOB. VCrosib30BaHHE MPOrpeccuu JUis
pellIeHNs peallbHbIX 3aJa4 IPUKIAJIHOTO XapaKTepa
5 MHoxecTBa 1 JIOrMKa
MHoxecTBO, omnepauuu Haj MHoOKecTBamH. Jlmarpammel Oitnepa — BeHHa.
5.1 | IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOIO ammnapara i OIUCAaHUS peaJIbHbIX
MIPOIIECCOB U SIBJICHUH, P PEILICHUH 33]a4 U3 APYTUX YUeOHBIX MTPEIMETOB
5.2  Ompenenenue, TeopemMa, CiIeICTBUE, JOKa3aTEIbCTBO
11 KVIACC
Kon IIpoBepsiemMblii 31eMeHT coep:KAHUA
1 Yucna u BBIYUCICHUS
11 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE
1.2 CreneHb ¢ paloHaJIbHBIM NOKa3areneM. CBoMCcTBaA CTENEHU
1.3 Jlorapudm uncna. JlecaTHIHbIE U HATYpaAJIbHBIC JIOTapH(PMBI
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 [IpeoOpa3oBanue BbIpaXeHH, CoepKALUX JTOTapU(pMbI
99 [IpeoOpa3oBanue BbIpaxeHUil, COAEpKALIUX CTENIEHHU C pallMOHAIbHBIM
' HOKa3aTeyeM
2.3 IIpumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [TokazarenbHble ypaBHEHUS! M HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEeHHs 1 HEpaBEeHCTBA
26 CucreMbl JNMHEWHBIX ypaBHeHHIl. PelieHue mNpUKIaaHBIX 3a7ad C IOMOUIBIO
' CUCTEMBI JINHEWHBIX YPaBHEHHUU
2.7 CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHUH U HEPABEHCTB
28 [IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHHI0O MaTeMaTHYECKHX
' 3a/1a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTell HayKH U peallbHOM JKU3HU
3 OyHKIMH U TpaduKh
Oyukuus. I[lepuonumueckue ¢QyHkuuu. [IpoMexyTKM MOHOTOHHOCTH (DYHKIHU.
3.1 MakcuMymbl 1 MUHUMYMBbI (yHKUIMU. HanGomnbiiee ¥ HauMeHblllee 3HAUYEHHE
(GYHKIIUN Ha IPOMEXKYTKE
3.2 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduku
3.3 [NokazarenpHas u orapudmudeckas GyHKIIHH, X CBOWCTBA U TPaQUKH
3.4 Hcnonb3oBanue rpadukoB QyHKIHMHA A1 pelieHus] ypaBHEHUN U JIMHEHHBIX CUCTEM




Hcnonb3oBanue rpadukoB (QYHKUMH UL WCCIEAOBAHHUS  IPOLECCOB |

3.5 3aBHCUMOCTEH, KOTOpble BO3HHUKAIOT IMPH PEUICHUH 33134 U3 APYTHUX Y4eOHBIX
MIPEeIMETOB U PEalIbHOM KU3HU
4 Havana marematuuyeckoro ananusa
4.1 HenpepoiBable pyHKIIMU. METOA HHTEPBAIOB JJIS pEIICHUS] HEPABEHCTB
4.2 [TpousBognas pyuakmuu. ['eomeTpuueckuii ¥ GU3NUECKUI CMBICT TPOU3BOIHOM
43 [TpousBosaHbie 3eMeHTApHBIX (QYHKIUH. DOpMyIbl HAXOXKICHHUS MPOU3BOJHON
' CYMMBI, IPOU3BEICHUS U YACTHOTO (PYHKIIUH
[IpumeHeHne NPOM3BOAHON K HCCIEIOBAHUIO (PYHKIHMH HAa MOHOTOHHOCTH H
4.4 skcTpeMyMbl. Haxoxnenre HanOobIIero 1 HauMeHbIIero 3Ha4eHus PyHKUUU Ha
OTpe3Ke
[TpumeHeHne MPOU3BOAHOM ISt HAXOXKICHHUS HAMTYYIIETO PEIICHHS B TPUKIIAIHBIX
4.5 3aavax, IS ONpEeNeNieHHs] CKOPOCTH Mpolecca, 3aJaHHOro (OpMyIoN WU
rpadgukom
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX
47 WuTerpain, ero reoMmeTpudeckuii 1 (Gu3NIecKuii CMBICI. Brruncienne naTerpaa mo

dbopmyne Hetotona — JleitOnuna




IMMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBePsSIeMOro
TpeOoOBaHUS

IIpoBepsiemble TPeOOBAHUA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 001Iero
o0pa3oBaHus

Bnanenue Meronamum J0Ka3aTeNbCTB, AITOPUTMAMHU PELIEHUS 3ajady;
yMeHue (GOpMyIUPOBATh M ONEPUPOBATH MOHATHAMH: OIMpeIesieHue,
aKcuoma, TEOpeMa, CIIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
paBHOCUIIbHBIE (HOPMYIIUPOBKHU; IPUMEHSTh UX; YMEHHE (DOPMYIUPOBATDH
00paTHOE U MPOTHUBOIOJIOKHOE YTBEP)KIECHUE, NMPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIONB30BaTh METOJ] MaTeMaTHYeCKON WHAYKILHUU;
IIPOBOAMTH  JIOKA3aTEJIbHBIE pACCYXKACHMsS TIpU pEUIeHUH 3ajad,
OIICHMBATh  JIOTMUECKYI0 TMPAaBUIBHOCTh  PACCYXKACHWI;, yMEHHE
ONEpUPOBATH MOHATHSAMHU: MHOKECTBO, IMOJMHOXECTBO, ONEpallUU Haj
MHOKECTBAMHU; YMEHHUE HCIIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIH
anmapar JJis ONUCAHUs PEATbHBIX MTPOLIECCOB U SIBJIICHUM U MPHU PEIICHUN
3aJa4, B TOM 4YHCIE M3 JAPYruX Y4eOHBIX MPEIMETOB; YMEHHE
ONepUpOBaTh MOHATUSMU: Ipad, CBA3HBIN rpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh U OINHUCHIBaTh Tpadbl pa3IHuHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

VYMeHue onepupoBaTh MOHATUSMHU: HaTypaJbHOE YMCIIO, LEI0€ YHCIIO,
CTENEHb C LEIbIM M0Ka3aTesleM, KOpeHb HaTypaJIbHOM CTENEHH, CTENEHb
C palMOHAIbHBIM  IIOKAa3aTeleM, CTENeHb C  JCHCTBUTEIBHBIM
nokasareiaeM, JorapuMm 4yuciaa, CHHYC, KOCHHYC U  TaHIE€HC
IIPOM3BOJIBHOTO YHUCIA, OCTATOK IO MOJIYJIO, PalMOHAIbHOE YHCIIO,
UppAllMOHATIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHbIX,  LEJIbIX,
paloOHaIbHBIX, JEHCTBUTENBHBIX UYHCEI; YMEHHE HCIIOJIb30BaTh
MPU3HAKK JEIUMOCTH, HAUMEHBIIUI OOUIMI NeTUTeNh U HauMEeHbIIee
oO1iee kpaTHOe, anroput™M EBKIIMIa MpH perieHuy 3ajad; 3HAaKOMCTBO €
pPa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAaMH  CYHCIIEHUS; YMEHHE
BBINOJIHATh BBIYMCICHUE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHHH €O
CTeNeHs MU U JorapudmMamu, npeoOpa3oBaHHs IPOOHO-pAlMOHATBHBIX

BBIpa)KeHHfI; YMCHHE OICPpHUPOBATH MNMOHATUAMH: TOCICAOBATCIIbHOCTD,




apudMeTHIecKasi Iporpeccusi, reOMeTpuUIecKasi Iporpeccusi, 0ECKOHEYHO
yObIBaromiasi  reoMeTpuYecKas  IpOTpeccusi; yMEHUE  3aJ]1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTOMOIIBIO PEeKYPPEHTHBIX (hopMyIT;
YMEHHUE OIEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMILIEKCHBIC YHCIIa, MOYJIb M apI'YMEHT KOMILJIEKCHOTO YKciia, popma
3aMUCH KOMIUJIEKCHBIX Yucel (TeoMeTpudecKkas, TPUTOHOMETpUYecKas U
anreOpanveckas); yMeTb IPOHM3BOIUTH apHU(PMETHUECKUE IEHCTBHS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHl  HCIOJIH30BAHUA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUAMHU: MaTpuia 2x2 u 3x3,

ONpeCaAC/IMTECIIb MATPHUILIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMmenune OIICpHUPOBATH INOHATUAMHU: pPALUOHAIBHBIC, WPpPaAIUOHAIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCEPABCHCTBA, HX CUCTEMBI; YMCHHC OIICPHUPOBATH
HNOHATHUAMU. TOXICCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/Iﬁ U HCPABCHCTB, PABHOCHUJIBHOCTH
ypaBHeHPIﬁ, HEpaBCHCTB W CUCTECM, YMCHHC PpCUIATb YpPABHCHU,
HCPAaBCHCTBA M CHUCTCMbI C IIOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; pemaTtb
YpaBHCHU, HEPABCHCTBA W CHCTCMBI C IIAapaMETPOM; IIPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCHICHUA MATEMATUUYCCKHX

3aJlad 1 3aaa4 U3 pa3JINIHbIX obnacreit HAayKHU U peaHLHOﬁ KHU3HU

VYMeHue onepupoBaTh MOHATUAMH: (QYHKUUSA, UYETHOCTb (PYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHMYEHHOCTh (DYHKIUH, MOHOTOHHOCTH
byHKLIMH, SKCTpeMyM (DyHKIMM, HauOoJbIllee M HaUMEHbIIee 3HaYeHUs
(GYHKIIMM Ha IPOMEXYTKE, HeNpepbIBHAs (DYHKIINS, aCUMITOTHI Trpaduka
¢byHKLUY, TIepBas U BTOpas NPOM3BOIHAs (PYHKIMH, T€OMETPUUECKUI 1
¢u3nyecKkuil CMBICT TPOU3BOAHON, IepBOOOpa3Hasi, ONpeAeIEHHBIN
MHTETpajl; yMEHUE HaXOAWThb aCHUMOTOTHI Tpaduka (YyHKIMU; yMEHHE
BBIUMCISATh TMPOU3BOAHBIE CYMMBI, IIPOM3BENEHHUS, YAaCTHOTO H
KOMIO3UIUHN (DYHKIMH, HAXOIUTh ypaBHEHHE KacaTeNbHOW K rpaduky
(GyHKIIMM; YMEHUE HaXOAWUTh MPOU3BOJIHBIE AJIEMEHTApHBIX (DYHKLIH;
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HaXOJUTh HaWOOJbIINE W HAaUMEHBIINE 3HAYeHUs (QYHKIMI; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIOJb30BAHUEM amiapara MaTeMaTH4YeCKOro
aHaM3a; MPUMEHSTh NPOU3BOJAHYIO MJI HAXOXKICHHUS HaWIydIlero
pellieHus] B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-DKOHOMUYECKUX H

bu3HYeCcKUX 3aa4ax; HaXOJUTh TJIOMAIH U 00bEMBI (PUTYP C TIOMOIIIBIO




HHTErpaia; MpuBOAUTH NPUMEPbI MATEMATHYCCKOI'O MOACIIUPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMA, KOMOO3UIMS (GYHKIHMHA, JTUHEHHAs (QYHKIHS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKLu, CTENeHHast byHKIu,
TPUTOHOMETpHUYECKHE  (GYHKIHMHM, OOpaTHbIE TPUTOHOMETPHYECKUE
¢GyHKUIMM, TOKaszaTenbHas H Jorapupmuueckas (yHKIUH; YMEHUE
CTpOUTHh TpadUKyM HM3Y4EHHBIX (DYHKIMH, BBITOIHATH MpeoOpa3oBaHUS
rpaduKoB GYHKUUH, UCTIOIB30BATh IPaUKH IS U3yYCHUS MTPOIIECCOB U
3aBUCHMOCTEH, MIPU PELICHUH 33134 U3 APYTUX Y4EeOHBIX MPEAMETOB U
3a71a4 U3 peaIbHOM JKM3HU; BBIPAXKaTh (POPMylIaMU 3aBUCUMOCTH MEXIY
BEJINYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduKu QyHKIMH IS pelIeHUs
YpaBHEHHIA, HEPaBEHCTB M 3aJa4y C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHO INIOCKOCTH MHOXECTBA PEIICHUH ypaBHEHHIA, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3aJaud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, J0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapOB U
YCIIyT, HAJIOTH, 3aJ1a4d U3 00JIACTH YIPaBIICHUS JIUYHBIMH M CEMEHHBIMU
(¢buHaHCAMM); COCTABIATh BBIPAXKEHHUS, YpaBHEHMs, HEpaBEHCTBA U MX
CHUCTEMBI IO YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE H
OLIEHUBATh MPaBIONONO00HOCTh pE3yJIbTaTOB; YMEHHE MOJAEIMPOBATH
peaNbHbIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBJIATH BBIPAXKCHMS,
YpaBHEHUs, HEPABEHCTBA W MX CHUCTEMBbI [0 YCIOBUIO 3a/auH,
HCCIIE0BATh IIOCTPOCHHBIE MOJEIHA C MCIONb30BAaHUEM aIllapara

anreOpbl, UHTEPIPETUPOBATh MOJyYSHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHSIMU: Cpe/lHee apuPMeTHIeCcCKoe, MeuaHa,
HauOoJIbIlIee ¥ HAUMEHbIIIEe 3HAYCHUS, pa3Max, TUCTIEPCHUs, CTAaHJapPTHOE
OTKJIOHEHHE YMCIIOBOTO HabOpa; yMEHHE U3BJIEKAaTh, UHTEPIIPETUPOBATH
uH(pOpMaIIKIO, TIPEJCTABICHHYIO B TAOMUIaX, HA JUarpaMmax, rpagukax,
OTpakarollyt0 CBOMCTBA pEAIbHBIX MPOIECCOB U SIBIICHUI; TPEACTABIATh
uH(pOpMAILIMI0O C TIOMOIIBIO Ta0NHMIl ¥ JAWarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JaHHBIC, B TOM YHCJIE€ C NMPUMEHEHHEM TpaduuecKux
METOJIOB U JIEKTPOHHBIX CPEJCTB; TpaUIECKH UCCIEIOBATh COBMECTHBIE
HAONIOZICHUST C TIOMOINBIO JHUarpaMM pacCEeMBaHUS W JIMHEHHOU

perpeccuun




YMeHue omnepupoBaTh MOHSATHSMH: CIYYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIYYallHOTO COOBITHS; YMCHHE BBIYUCISATH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TpapUUECKUX METOJOB; MPUMEHSTH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposATHOCTH, popMyiry bepHymin, komOuHAaTOpHBIC (DAKTHI 1 GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; yMEHHE OIEePHUPOBATH
NOHATUSIMH: CIy4aiiHasi BeJIMYMHA, pPAaclpelesiecHHe BEpPOSITHOCTEH,
MaTEeMAaTHYECKOE OXHUJIAHWEe, JHUCIEPCHs M CTaHAApTHOE OTKIIOHCHHE
CIIy4allHOW BEJNIMYMHBI, (YHKIMH pACHpelesieHus] H  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJIbHOTO W HOPMAJIBHOTO pacIpeesieHuil;
YMEHHUE HCIIOJB30BaTh CBOWCTBA M3YYCHHBIX pACIPENCICHUN JUIs
pelIleHusT 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/IbI BBIOOPOYHBIX HCCIICIOBAHUIN; yYMEHHUE IPUBOJIUTH IPUMEPHI
MIPOSIBIICHUST 3aKOHA OOJBINNX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SIBJICHHSIX; YMEHUE ONEPUPOBATh MOHATUSIMH: COUYCTaHHE, IEPECTAHOBKA,
YHCII0O COYCTAHMA, YUCIIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; yMmeHHE
IPUMEHATh KOMOMHATOPHBIC (DaKThI U PACCYKICHHUS ISl PEIICHUS 3a]1a4;
OIICHUBATh  BEPOSTHOCTH  PEANBHBIX  COOBITHIA, COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIﬁ pe3yiibTaTt

YMeHue omnepupoBaTh IMOHATUAMU: TOYKA, MpsMas, IUIOCKOCTb,
IPOCTPAaHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHHM yrodi,
JBYTPaHHBIA YroJl, TPEXIPaHHBIA yroj, CKpEIIMBAIOLIMECS MpsMbIE,
NapajuIeIbHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXIY NPSAMBIMH, YroJl MEXKIY IPSIMOH M IJIOCKOCTBIO, YIOJ MEXAY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO0 MJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMU, PACCTOSIHUE MEXKIY IUIOCKOCTSIMHU; YMEHHE UCII0JIb30BaTh IIPH
pellleHnH 3a7ad M3yuyeHHble (DaKThl M TEOPEMBbl IUIAHUMETPHH; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIET0 MHpa; CTPOUTH
MaTeMaTUYeCKUe MOJENIM C TOMOIIbI0 T'€OMETPUYECKUX MOHITHUH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YN
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YMeHue onepupoBaTh MOHATUSMU: TUIOMATL QUTYpPHI, 00BEM (QUTYPHI,
MHOTI'OIrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CEYCHHC MHOI'OrpaHHUKA,
KyO, Mmapannenenurne], Mpu3Ma, NUpaMmuia, (Gurypa M MOBEPXHOCTH
BpalieHus, MWIMHIP, KOHYyC, map, chepa, miomanb cepsl, IUIONab
MOBEPXHOCTH MHPAMUbI, MPU3MBI, KOHYycCa, MUIUHIApPA, 00bEM Kyoda,

MMpAMOYTOJIBHOI'O IMapauICiICliuneaa, mUupaMuibl, MpPU3Mbl, OUJIHHIpPA,




KOHYCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHUsI KOHyCa M LIWJIMHJIpA,
NapajuleJibHble OCH WM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicss ceppl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOT'OTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalICHUS, UX CEUYEHHUs, B TOM YHCJIE C TOMOILBIO 3JIEKTPOHHBIX CPE/ICTB;
YMEHHUE NMPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpeAeaeHUs U3y4aeMbIX (GUTYp, BBIABUTATh TUIIOTE3bI
0 CBOMCTBax M MPHU3HAKaX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OmpoBepraTh MUX; YMEHUE MPOBOAUTH Kiaccudukanuio Guryp mo
pa3IMYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIE IOMOJHHUTEIbHbIC

IMOCTPOCHUA
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YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B IMPOCTPAHCTBE,
NapauIeIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOAO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHTEKType; HCIOJIbh30BaTh T'€OMETPUYCCKUE OTHOIICHHUSI
MIPH PEIICHHH 33/1a4; HAaXOJUTh TEOMETPUICCKUE BETHUNHBI (JTHHA, YTOJI,
IOIab, 00BEM) IPU PEIICHUH 3a/1a4 U3 IPYTUX Y4EeOHBIX IPEIMETOB H
U3 pealbHOW JXKU3HW; YMEHHE BBIYUCIATH T'€OMETPHUYCCKUE BEITMUUHBI
(MHA, yroi, IUIOIaib, OOBEM, IJIONIAh TOBEPXHOCTH), UCHOJIb3Ys
W3YYCeHHBIC (POPMYIIBI U METOJBI, B TOM YHCJIC: IIIONIAh TOBEPXHOCTH
MUpPaMUIbI, TPU3MBI, KOHYCa, HWIMHIPA, TUIOmaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO  TApAJIICIICNUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (bI/Il"yp
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YMeHHe onepupoBaTh NOHATUAMU: NPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEJCHUE BEKTOpa Ha YHCIO, PAa3JIoKEHHE BEKTopa Mo Oaswucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IPOU3BEICHHUE, YIOJI MEXKIY
BEKTOPAaMH; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPAMHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3aJad M 3aJad JAPYTUx y4eOHbIX

npeaMecToOB
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VYMeHne BbIOWpATh TMOAXOMAIIMNA METOJ JUIS PEIICHUsS 3a]add;
MNOHMMaHUE 3HAYMMOCTH MATEMAaTUKA B M3YYEHHUH IMPUPOIHBIX U
OOIIIECTBEHHBIX TPOIIECCOB W  SIBJICHWW; yMEHHWE paclo3HaBaTh

MMPOSABJICHUC 3dKOHOB MAaTCMATUKHU B HCKYCCTBC, YMCHHC INPUBOAUTH




NpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCHICKOM W  MHUPOBOM

MaTEeMaTU4YeCKON HayKu




INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

1O MATEMATUKE

Kon IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
1 Yucna u BBIYHCIICHUS

11 HartypanbHblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Paunonansubie uuciaa. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, TPOLEHTHI,
' OeCcKOHEeUHbIE TIEPUOUYECKUE IPOOH

13 Apudmernieckuil KOpeHb HaTypaIbHOM creneHu. JeicTBus ¢ apudMeTHaecKuMu
' KOpHSIMH HAaTypAJIbHOM CTEIIEHU

14 Crenenp ¢ menbiM mokazateneM. CTeneHb C PpalMOHAIBHBIM ITOKA3aTeIeM.
' CBoiicTBa cTeneHU

15 CuHyc, KOCHHYC W TaHTEHC YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTAHT'€HC YUCJIOBOIO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHble U HaTypaIbHbIE JOrapu(MbI

JlelicTBuTenbHble uucia. ApudpMmeTuyeckue onepanuuu ¢ JAeHCTBUTEIbHBIMU
17 yuciaamu. [lpuOmkE€HHBIE BBIYMCICHUS, NpaBUJIa OKPYIJIEHUS, NPUKHIKA U
OIICHKA PE3yJIbTaTa BHIYMCICHHI

1.8 [IpeoOpazoBanue BeIpaKEHUN

1.9 KommiekcHbie uncna
2 VpaBHEHUS M HEPABEHCTBA

2.1 Llenbie U qPOOHO-pAIHOHAIBHBIE YPABHEHUS

2.2 WppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpuyeckue ypaBHEeHHs

2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS

2.5 Lenbie u 1poOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 HppannoHaibHble HEpaBEHCTBA

2.7 [Toka3zaTenbHble U JOrapupMUUECKUE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB

2.10 VYpaBHEeHMsI, HEpABEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 Marpwuia cucTeMbl JHHEHHBIX ypaBHEHHH. OTpeienTeh MaTPHUIIBI
3 OyHKIWH U TpaduKH




Oynkius, crocodsl 3axanus GyHkuuu. ['padpuk ¢yHkuuu. BzaumHO oOparHbIe

3 ¢ynkuuu. YétHeie u Heu€THBIe QyHKIMU. [lepuoauueckue GpyHKIHHN
OOnacte ompeneneHus: U MHOXECTBO 3HaueHW ¢ynkuuu. Hymu ¢ysknum.
3. [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHMH.
' MakcumymMbl 1 MUHEMYMBI QyHKIMH. HanOonbinee u HauMeHbllee 3HAYCHUE
(bYHKIIMH Ha TPOMEXKYTKE
33 CrenenHass QyHKIMS C HaTypaJbHBIM W LENbIM NOKazateneM. EE cBoiicTBa n
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH
36 Touku paspeiBa. AcumntoTsl rpadukoB ¢ynkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 3aaHUs TIOCIIEI0BATEIIEHOCTEH
3.8 Apudmerndaeckas u reomeTprueckas nporpeccun. @opmyia CI0KHBIX MTPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 [TpousBonnas ¢pynkiuu. [IpousBoiHbIE 371eMEHTAPHBIX (PYHKIIHIA
[lpumeHeHne TPOU3BOAHOW K HCCIEAOBAaHUIO (YHKIMH HAa MOHOTOHHOCTh M
4.2 aKcTpeMyMbl. HaxosxieHre HanOobIero 1 HaMMEHbBIIETO 3HaYeHHs (PyHKINU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoXecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTucTUKA
6.1 OmnucatesnbpHas CTATHCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 ®Durypsl Ha IIOCKOCTH
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpalleHUs
7.5 KoopaunaTsl 1 BEKTOPHI




MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpust siBsieTCS OJHUM M3 0a30BBIX KYpPCOB Ha YPOBHE CPEIHETO OOIIETro
oOpa3oBaHUs, TaK Kak oOOecreunBaeT BO3MOXKHOCTb W3YYEHUS JUCIUIUIMH
€CTECTBEHHO-HAYYHOW HAIPAaBICHHOCTH W MPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonbKy JOTHYECKOE MBIIIICHUE, (HOPMUPYEMOE MPU U3YICHUH 00YJIarOIITUMUCS
MMOHATUMHBIX OCHOB TE€OMETPUH, MPU JOKA3ATEIBCTBE TEOPEM U MOCTPOCHUU
LEMOYKHU JOTHYECKUX YTBEPKIACHUMN MPU PELICHUHA T€OMETPUUECKUX 3a]1a4, YMEHHE
BBIJIBUTATh W OIPOBEPraTh THUIOTE3bl HEMOCPEACTBEHHO WCHOJIB3YIOTCA IPH
pEIICHNH 3329 €CTeCTBEHHO-HAYYHOTO ITUKJIA, B YACTHOCTH (DH3UYECKUX 3a71ad.
[leas ocBoeHMsI mporpaMMbl ydeOHOTOo Kypca «l'eomeTpusi» Ha yriayOn€HHOM
YPOBHE — pa3BUTHE UHAUBUIYATBHBIX CIIOCOOHOCTEH 00yUalOIMMXCs MPU U3yUYECHUU
reOMETPUHU, KaK COCTaBJSIONIEeH TMpeAMeTHOW obOmactu «Maremartuka u
uH(popMaTHKa» Yyepe3 oOecrneueHre BO3MOKHOCTH MPUOOPETEHUS M UCTIOJIb30BAHUS
Oosee TIIyOOKMX T€OMETPUUECKUX 3HAHUM U JACHCTBUH, CIIeM(PUUHBIX T€OMETPHH,
¥ HEOOXOIUMBIX JIJIs1 YCIEIIHOTO MPOo¢deCcCHOHAIBHOTO 00pa30BaHusl, CBI3aHHOTO C
VCII0JIb30BAHUEM MAaTEMaTHUKHU.

[IpuopuTeTHBIMM 3aJlayaMU  Kypca T€OMETpUM Ha YIIIYOJIEHHOM YpOBHE,
PaCHIUPSIONIMMU U YCUIMBAIOIIMMU Kypc 0a30BOTO YPOBHSI, SIBISIOTCS:
pacliMpeHue NPEACTABICHUS O TEOMETPUM KakK YacTH MHUPOBOW KYJIBTYpPHl H
dbopMupOBaHHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOIIUM MUPOM;
dbopMupoBaHUE TIPEACTABICHUS O MPOCTPAHCTBEHHBIX (UTypaxX KaK O BaXKHEUIIUX
MAaTEMATHYECKUX MOJICIISIX, TTO3BOJISFOIIMX ONKUCHIBATH U M3y4aTh PA3HbBIC SBJICHUS
OKPYKaIOIIEro MUPa, 3HAHUE MOHATUMHOIO anmnapara 1o pasuaeiny «Ctepeomerpus»
y4eOHOTO Kypca reOMETpHH;

dbopMHpOBaHUE YMEHHS BJIaJIeTh OCHOBHBIMHU TMOHATUSIMH O MPOCTPAHCTBEHHBIX
durypax ¥ UX OCHOBHBIMHU CBOMCTBaMH, 3HAHHE TeOpeM, POPMYJ U yMEHHUE UX
MPUMEHSTh, YMEHUS JI0Ka3bIBaTh TEOPEMbl U HAXOAUTh HECTAHJAPTHHIE CIIOCOOBI
peLIeHUs 3a1a4;

dbopMHpoBaHrE YMEHHUSI PACIIO3HABATH HA YepPTEkKaX, MOJIEISIX U B pealbHOM MUPE
MHOTOTPaHHUKHU U TeJla BPAILEHUsI, KOHCTPYUPOBATh T€OMETPUUECKHAE MOJIEIIH;
dbopMupoBaHUE TOHMMAaHUS BO3MOXHOCTH AKCHOMATUYECKOTO TMOCTPOCHUS
MaTeMaTUYECKUX TEeopui, (OpMUPOBaAHUE MOHUMAHHUS POJU AKCUOMATHUKHU MpHU
MPOBEICHUU PACCYKICHUN;

dbopMupoBaHUE YMEHHUS BIQJIETh METOJAMH JOKAa3aTeIbCTB U AJITOPUTMOB
pelICHUs, YMEHUS UX TPUMEHSATH, MPOBOJAUTH JOKA3ATEIbHBIE PACCYXKICHUS B XO€
pELICHUsI CTEPEOMETPUUYECKUX 3alad U 3a4ady C MPAKTUYECKUM COACPKaHUEM,
dbopMupoBaHUE TPEJACTABICHUS O HEOOXOJAMMOCTH  JIOKA3aTeNbCTB  TIPH
000CHOBaHUY MAaTEMAaTUYECKUX YTBEPKIECHUN U POJIM aKCHOMATHUKH B TTPOBEICHUH
JIETYKTUBHBIX PACCYKICHUN;

pa3BUTHE M COBEPIIIEHCTBOBAHNE HHTEIICKTYAIBHBIX U TBOPUECKUX CTIOCOOHOCTEN
OOy4JarommMxcsi, IMO3HABATEIHPHOW AaKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHUH,
KPUTUYHOCTH MBIIUICHUS, THTEPECA K U3YUYEHUIO TEOMETPUH;



dbopMupoBanre GyHKIIMOHATBHON TPAMOTHOCTH, PEICBAHTHON T€OMETPUH: YMEHHS
pacno3HaBaTh  MPOSIBJICHUS ~ T'€OMETPUYECKUX  MOHATHHA, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYalMSIX W MPU U3YYEHUU JPYTUX
y4eOHBbIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, UCCJIEIOBAHUS MOCTPOEHHBIX MOJIEIEH,
WHTEPHPETALUN MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKATEIbHBIMU JIMHUSMU ydeOHoro Kypca «I'eomerpusi» B 10—11
KJj1accax sABIAIOTCS: «[IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE», «MHOTrOrpaHHUKIY,
«Tema Bpamenus», «BEeKTOpsl U KOOPAWHATBHI B IIPOCTPAHCTBE», «JIBH)KEHUSA B
IPOCTPAHCTBEY.

ChopmymupoBanHoe Bo DPI'OC COO TtpeboBaHHE «YMETh ONEPUPOBATH
MOHSTUSAMWY, PEJICBAHTHBIMU T'€OMETPUH HA YTIyOIEHHOM ypoBHE 00yueHus B 10—
11 kmaccax, OTHOCHUTCS KO BCEM COJIEp)KaTelIbHBIM JMHUSAM y4eOHOro Kypca, a
(GbopMUpOBaHHE JIOTUYECKHMX YMEHHUH pacmpeaensercss He TOJbKO IO
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOLIIEE MPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoi padboueit
IpOrpaMMbl, paclpeAcaéHHbIM MO TrojaM OO0y4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHLIUIINAIBHBIM BOIIPOCAM O0YyYaroUIrecs
oOpamianuch HEOJAHOKPAaTHO. OTO TMO3BOJSET OPraHu30BaTh  OBJIAJCHUE
r€OMETPUYECKUMH IMOHATHSAMH U HABBIKAMU ITOCJIEI0BATEIBHO U MIOCTYNATENBHO, C
COOJII0/IEHNEM MPUHIINAIA IPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUYECKUX MPECTABICHUN 00YyYaIOIUXCs, PACIIUPSS U YIIIyOJIss
e€, o0pa3ys NpPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexo K U3y4EHUIO TEOMETPUHN Ha YIriIyOlIEHHOM YPOBHE MO3BOJISAET:

co3aaTh ycaoBus Juis AuddepeHuuanuu o0y4eHus, HOCTPOSHUS] MHIANBUYAJTbHBIX
00pa3oBaTeIbHBIX MPOrpPaMM, 00ECEUUTh YIIyOJEHHOE N3YyUEHUE TEOMETPUH KaK
COCTaBJISIIONIEH yueOHOro npeamera «MareMaTukay;,

HNOJIFOTOBUTH OOYYaIOIIUXCSl K MPOJOJDKEHUIO M3YyYEHUS MAaTEMaTHKU C Y4ETOM
BbIOOpa Oyaymied nmpodeccun, obecreunBasi MPEEMCTBEHHOCTh MEXAY OOIUM U
npodeCCHOHAIBHBIM 00pa30BaHUEM.

Ha u3yuenue yuebHoro kypca «l'eomeTpusi» Ha yriyOJI€HHOM YPOBHE OTBOJUTCS
204 ygaca: B 10 knacce — 102 yaca (3 yaca B Heznemnto), B 11 knacce — 102 yaca (3 yaca
B HEJEIIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsAMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbBIE TIOHATHS cTepeoMeTpur. Touka, MpsiMasi, IUIOCKOCTb, MPOCTPAHCTBO.
[lonsitTue 00 aKCMOMATHYECKOM  TMOCTPOCHHH  CTEPEOMETPUU:  AKCHOMBI
CTEPEOMETPUH U CIICACTBUSA U3 HUX.

B3auMHOe pacnonokeHue NOpsMBIX B IPOCTPAHCTBE:  MEPECEKArOIIUecs,
napajuiejibHble YW CKpelmBaromecss npsmMble. [Ipu3Haku CkpelmmBaronyxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NAapaJlICIIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, MAPAIIIENBHOCTD IIPAMOU
u 1uiockocTu. [lapanienbHoe W LEHTpalbHOE MPOSKTUPOBAHUE, HM300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajjIeNIbHOrO MpOeKTUpoBaHMs. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXKy NMPSAMBIMU B IIPOCTPAHCTBE. [lapayuienbHOCTh NIIOCKOCTEN: MapasuleibHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, Napajuleenure],
MMOCTPOEHUE CCUCHUN.

IleprieHIUKYJISPHOCTh NPSAMOM M IUIOCKOCTHU: IIEPIICHAMKYJSIPHBIE MPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIEC MapAJUICAbHBIE W IEPIEHAUKYISAPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronajisHoe IIPOCKTUPOBAHHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MPSIMOM J10 MIIOCKOCTH, MPOEKIUs (PUTYPhI HA TJIIOCKOCTh. [lepnenaAnKyISpHOCTh
IJJOCKOCTEN: NMPU3HAK MEPHEHAUKYIIPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
MEPIICHIUKYIISPAX.

VYrnsl B MPOCTPAHCTBE: YroJl MEXIAY NMPSIMOM M INIOCKOCTBIO, ABYTPAHHBIA yTOJ,
JUHEWHBIA Yrod JBYI'PAHHOTO yruia. TpEéXrpaHHBIA W MHOTOTPAHHBIEC YTJIBL.
CBOICTBA IUTOCKKUX YIJIOB MHOTOTPAaHHOTO yria. CBOWCTBA IJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIa.
MHoOrorpaHHuKH

Buasl MHOTOIpaHHUKOB, pa3BEPTKA MHOTOrpaHHuka. [Ipusma: N-yroiapHas npusma,
npsiMasi M HakKJIOHHAs MpU3MbI, OOKOBass M TOJHAas IOBEPXHOCTb MPHU3MBIL.
[Tapaiutenenuie s, TpsAMOYTOJIBHBIN NTapaJICICIIUIE U €r0 cBolicTBa. KpaTyanimume
NyTH Ha TOBEPXHOCTH MHOTOorpaHHuka. Teopema Oiinepa. I[IpocTtpaHcTBeHHAas
teopema [ludaropa. [lupamuaa: nN-yronbHas nupaMujia, MPaBUIbHAS U yCEUEHHAS
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel NpaBWIBHOM NUPaMUIBbL.
[IpaBriibHBIE MHOTOTPAHHUKH: MpPAaBUJIbHAs IMpHU3Ma W IPaBWIbHAS NUPaMUJa,
npaBUJIbHAs TPEYTOJIbHAS TUpaMUAa U paBUIIbHBIN TeTpasap, kyO. [IpeacraBnenue
O MPaBUJIBHBIX MHOTOTPAHHUKAX: OKTAIP, AOAECKASAP U UKOCAdP.

Bblunciienre 31€MEHTOB MHOTOIPAHHHMKOB: pE€Opa, AuaroHaiu, yribl. llnomanb
OOKOBOW TOBEPXHOCTH M TIOJHOM TOBEPXHOCTH TMPSMOM TPHU3MBI, TUIONIAIb
OCHOBAaHMI, TeOpeMa 0 OOKOBO TOBEPXHOCTH MPSIMOM mpu3Mbl. [Lnomaas 60xoBoi



MMOBEPXHOCTU M IIOBEPXHOCTH IPABWIBHOM NUPaMUIbI, T€OpeMa O IUIOMIAIN
YCEUEHHOU TTUPAMUIBI.

CumMmeTpuss B MNPOCTPAHCTBE.  DJIEMEHThl ~ CUMMETPUM  MPABHIBHBIX
MHOTOTPaHHUKOB. CUMMETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuielienunena, CUMMETPHUS MPAaBWIbHBIX NPHU3M, CUMMETpPUS NPaBUIBHOU
MAPAMHUJIBI.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

[ToHsTHA: BEKTOP B MPOCTPAHCTBE, HYJIEBOW BEKTOP, NIMHA HEHYJEBOTO BEKTOPA,
BEKTOPBI KOJUIMHEAPHBIC, COHAIIPABICHHBIE W IPOTHMBOMNOJIOKHO HAIPABJICHHBIC
BEKTOpBI. PaBEeHCTBO BEKTOPOB. [[€HCTBHS ¢ BEKTOpPaMHU: CJIOKEHUE W BBIYMTAHUE
BEKTOPOB, CYMMa HECKOJIbKUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha unciio. CBoiicTBa
ClokeHUs BeKTOpoB. CBoiiCTBAa YMHOXEHHUSI BeKkTopa Ha uwucio. Ilonstue
KOMIUIAHAPHBIE BEKTOPHI. [IpH3HaK KOMIUIAHAPHOCTH TPEX BEKTOPOB. lIpaBuio
napajuienenunena. Teopema o pasjoXEHUU BEKTOpa I10 TPEM HEKOMIUIAHAPHBIM
BekTOpaMm. lIpsMoyronpHas cucteMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTs
BekTOpa. CBsI3b MEXKIYy KOOpPJIMHATAMU BEKTOpAa W KOOPAMHATAMU TOYEK. YTOI
Mexky BeKTopamu. CKalIsipHOE MPOU3BEIECHUE BEKTOPOB.

11 KJIACC

Tesia Bpalmenus

[TonsiTHS: HMIAMHIPUYECKAst TOBEPXHOCTh, KOHMYECKask IOBEPXHOCTh, cpeprudeckas
MOBEPXHOCTh, 00pa3yloliue MoBepxHOocTel. Tena BpalleHUs: UIUHIpP, KOHYC,
yCceu€HHbI KOHYC, cepa, map. BzanmHoe pacnosnoxenue chepbl U MIOCKOCTH,
KacarejibHasg IUIOCKOCTh K cdepe. M300paxeHue Ten BpalleHHs Ha IUIOCKOCTH.
Pa3eépTtka nmununapa u konyca. CummeTrpus cepsl u 1mapa.

O0bEM. OcHOBHBIE cBOcTBa 00bEMOB Ten. TeopeMa 00 00bEME MPSAMOYTOIBHOTO
napajuienenuneaa u ciuenctsus u3 He€. OObEM MpPAMONW M HAKIOHHOW MPHU3MBI,
UUJIMHAPA, TUpaMUIbl U KoHyca. O0BEM 1apa ¥ HIapoBOrO CErMEHTA.
KomOunanuu ten BpamieHuss 1 MHOrorpaHHukoB. [lpu3ma, BnucanHast B HMJIMHAP,
onucaHHas okoso uunuHapa. [lepeceuenue cdepsl u mapa c miaockoctero. Kacanue
n1apa 1 cepsl mI0ckocThio. [loHATHE MHOTOTrpaHHKKA, OIMCAHHOTO OKOJIO C(ephl,
cdepbl, BOMCAHHON B MHOTOTPaHHUK WJIM TEJIO BPAIIECHUS.

[Tnomanp NOBEpXHOCTH LMIMHIPA, KOHYCA, IIomaab chepsl 1 e€ yacteil. [lonoOue
B mnpoctpaHcTBe. OTHOUIEHHE OO0BEMOB, IUJIOLIAAEH MOBEPXHOCTEM MOJOOHBIX
¢uryp. IlpeobpazoBanue nonodusi, romoretus. Pemienne 3aay Ha MIOCKOCTH C
UCITIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOIOB.

[TocTpoeHne ceueHWt MHOTOTPAaHHUKOB WM TEJ BpAIICHHUS: CEUCHHUS IMIMHApA
(mapaJuienbHO M MEPIEHAUKYISIPHO OCH), CEUYEeHHs KOHyca (mapajuieibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEPE3 BEPIIHUHY), CEUEHUS 11apa, METOAbl MOCTPOCHHUS
CEUEHMI: METOJ CJIEeIOB, METOJl BHYTPEHHETO MPOEKTUPOBAHUS, METO/] IepeHoca
CEKYyLIEH TIIOCKOCTH.

BeKkTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Bektopsl B mpoctpaHcTBe. Omnepanuu Haja BEKTOpamMH. BeKTOpHOE yMHOKEHHE
BeKTOpoB. (CBOiicTBa BEKTOPHOTO yMHOXeHHs. llpsamoyronpHas cucrema



KOOpAuHAT B mpoctpaHcTBe. KoopauHatel BekTopa. PasmoxeHuwe BexkTopa 1o
6azucy. KoopamHaTHO-BEKTOPHBIA METO/I IPU PEIICHUU T€OMETPUUECKUX 3a/1ay.
JIBU:KEeHHSI B IPOCTPAHCTBE

JBmwxenus: npoctpancTBa. OtoOpaxenus. JBrkeHus U paBeHCTBO duryp. OOmiue
CBOMCTBA ABW)XKCHWH. BUIbl IBUKEHUI: MapajulelibHbIA IEPEHOC, LECHTpabHas
CUMMETpHUS, 3epKajbHasi CUMMETPHS, MIOBOPOT BOKPYT mpsimoii. [IpeoOGpazoBanus
nono6us. [psimas u cepa Diinepa.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHHMs YYEBHOI'O KYPCA
«T'EOMETPUS»  (YIVIYBJEHHBIM YPOBEHL) HA  YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOM MO3ULIMU OOYYalolerocsi Kak akTUBHOIO H
OTBETCTBEHHOTO WIEHA POCCUNUCKOTO OOIIECTBA, MPEACTaBICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIIMOHMpPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHUN, MPOIEAYp
rpaXaaHCKoro  obmectBa  (BBIOOPBI, OMPOCBI W JApPyroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM TPAXKIAHCKONW HACHTUYHOCTH, YBaXKECHUS K
MPOIIOMY M HACTOSIIEMY POCCHUICKOW MAaTeMaTHKH, IIEHHOCTHOE OTHOILIECHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAHUE HTUX JOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHWE JIyXOBHBIX IIEHHOCTEM POCCHIICKOTO Hapoja, chHOpPMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U AESATENbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIa/ia B IOCTPOCHHUE YCTOMUMBOTO OYIYIIIETO;

4) 3cTeTH4ecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIICHUWE K MHUpPY, BKIHOYAas OJCTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, PELIEHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

S) puzuveckoe BoCcIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHSI MPUMEHSITh MAaTEeMaTUUYECKHWE 3HAHUS B HHTEpecax
3I0POBOTO M O€30IMacHOr0 o0pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (37I0pPOBOE MHUTAaHWE, COATAHCUPOBAHHBIM PEKHUM 3aHATHH M OTABIXA,
perynspHas ¢u3nueckass aKTHUBHOCTH), (DU3WYECKOE COBEPIICHCTBOBAHHE TpU
3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESATEIbHOCTHIO;

6) TpyaoBoe BocniuTaAHUE:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYIOTIO0MS, HHTEPEC K Pa3TMUHBIM
chepam npodeccHOHaTbHON NESITebHOCTH, CBA3aHHBIM C MAaTeMaTHKON U e
MPUJIOKEHUSIMUA, YMEHUE COBEPIIATh OCO3HAHHBIN BBIOOP OymyIiel npodeccuu u
pear30BBIBaTh COOCTBEHHBIC >KU3HEHHBIE TJIaHbI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTEeMaTUYeCKOMY OO0pa30BaHHUIO M €aMOOOpPa30BaHMIO Ha MPOTSHKEHUH BCEH
JKW3HU, TOTOBHOCTh K aKTMBHOMY YYacTHIO B PEHICHHWU MPaAKTUYECKUX 3aaad
MaTeMaTU4YECKON HAMpaBICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIUTAHUE:



c(hOpPMHUPOBAHHOCThH HKOJIOTHYECKON KYJIbTYPhI, IOHUMAHUE BIIUSHUS COIIMAIBHO-
AKOHOMMYECKHX ITPOIIECCOB HA COCTOSIHHUE MPUPOAHOM M COLMAIBHOM CpEbl,
OCO3HaHHUE TIJI00AILHOTO XapakTepa H3KOJIOTHYECKHX IMpOoOJieM, OpHUEHTalus Ha
NPUMCHEHUE MaTEeMaTHUUYEeCKUX 3HAHMM JJI1 pelIeHus 3ajad B o0JjlacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HayKH U OOILIECTBEHHON MPAKTUKW, TOHUMAHUE MAaTEeMaTUYECKOU HAYKU
Kak c(ephl YETOBEUECCKON NIEeATETLHOCTH, ITAMOB €€ Pa3BUTHS M 3HAYMMOCTH JIJIS
Pa3BUTHS IMBWIM3ALUM, OBJIAJICHUE S3BIKOM MAaTEMAaTHUKW M MaTeMaTH4YeCKOU
KYJBTYpOU KaK CPEJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3naBaTe/ibHBbIEC YHUBEPCAJIbHBIE YUeOHbIE 1eiicCTBUS

ba3oBble 1oruyecKkue 1eMcTBUA:

BBISBJSITh M XAPAKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKH MAaTEMaTHYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXAy TMOHITHAMH, (DOpMyIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;
BOCIIPUHUMATh, (GOPMYITUPOBATH U MPEOOPA30BLIBATH CYXKACHUS: YTBEPAUTEIIbHbBIE
Y OTpULIATEIbHBIC, EAUHUYHBIC, YACTHBIE U O0ILME, YCIOBHBIE,

BBISIBJIAIT MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOPEYUs B
(dakTax, NaHHBIX, HAONIOACHUSX W YTBEPKIAEHUSX, MpeHyiaraTb KPUTEpUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JIeJIaTh BBIBOJIBI C UCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U HHYKTUBHBIX
YMO3aKJIFOU€HHUI, YMO3aKIIFOUEHH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIBHO J0KAa3aTeIbCTBA MAaTEMaTHUYECKUX YTBEPKICHUN
(MpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTEH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BBIBOJIBL;

BBIOMpATH CMOCOO pelieHus yueOHOU 3a1aun (CpaBHUBATh HECKOJIBKO BapHUAHTOB
pelieHusi, BbIOMpaTh HauOoyiee MOAXOMAIIUN C YYETOM CaMOCTOATEIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaregbcKkue 1eHCTBUA:

UCIIOJIb30BaTh  BOIMPOCHl KaK HCCIEAOBATEIIbCKUA HMHCTPYMEHT IO3HAHUS,
dbopMynaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3ULIUI0, MHEHHE;

MPOBOJUTH CAMOCTOATENbHO CIUIAHUPOBAHHBIM SKCHEPUMEHT, UCCIIEJIOBAHHE I10
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYECKOTO OOBEKTa, SIBICHMS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBJICHUSMH, TIPOIECCAMU;



CaMOCTOATENLHO (OPMYIHPOBATH OOOOIIEHUS ¥ BBIBOJBI IO PE3yJIbTaTaM
NpOBEAEHHOTO  HAONIONCHUS, WCCICNOBAaHUS, OICHHWBATh  JTOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIECHNUH;

NPOTHO3UPOBATh BO3MOKHOE pa3BUTHE TIpollecca, a TaKKe BBIIBUTATh
MIPE/IIOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmanmeii:

BBISBJISITH 1e(DUIINTHI MHOOPMAIIUU, JTAHHBIX, HEOOXOUMBIX JIJIsi OTBETA Ha BOTIPOC
U ISl peLIeHUs 3a/1a4U;

BEIOWpATh WH(OpPMAIMI0O W3 HMCTOYHUKOB PA3IUYHBIX THIIOB, aHAJU3UPOBATH,
CHUCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BUAOB U (PopM
IPECTaBICHNUS;

CTPYKTYpUpPOBaTh HWHGOPMAIMIO, TPEACTaBISATH €€ B pas3IuYHbIX (opmax,
WLUTIOCTPUPOBATH TpaduvecKH;

OLICHMBATh HAJEXKHOCTh MH(OPMAIUU 0 CAMOCTOSITEIBHO CPOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE NeiCTBUA

Oo0menne:

BOCIPUHUMATh U (HOPMYIHPOBATh CYXACHHUS B COOTBETCTBUU C YCIOBUSIMH U
LEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U IIMCBbMEHHBIX TEKCTaxX, JaBaTh IOSICHEHHUs II0 XOIy peEUIeHus 3aJauyu,
KOMMEHTHPOBATH IOJTYyYECHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXJEHHs 3aJaBaTh BOMNPOCHI IO CYHIECTBY OOCYXIAaE€MOMl TEMBI,
npoOJeMbl, pelaeMoN 3aJadd, BBICKA3bIBATh WJEH, HAILIEJICHHbIE Ha IOHMCK
pEelIeHNsl, COIMOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh Pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpPOBaTh PA3HOIJIACHS], CBOU BO3PAXKEHUS;

MPEACTABIATh PE3YNbTAaThl PEMIEHUS 3a0a4d, DKCIEPUMEHTAa, HCCIEIOBAHUS,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
IPE3eHTALUN U OCOOEHHOCTEN ayIuTOPUH.

PerynsitTuBHbIE YHHBEpPCAJbHBbIE YUeOHbIE A€ CTBHS

Camoopranusamnus:

COCTaBJIATH IJIaH, AJITOPUTM PEIICHUS 3a/1a4l, BEIOMPATH CITOCO0 PEIICHUS ¢ YU4ETOM
UMEIOIITUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOM MH(OPMAIIUH.
CaMOKOHTPOJIb, IMOIMOHAJIbHBIA HHTEJUICKT:

BJIaJICTh HABBIKAMM TO3HABATEIBHON pPEeQIIEKCHUM KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUN M MBICIUTENBHBIX MPOLIECCOB, UX PE3YyIbTAaTOB, BIAJACTh CIIOCOOaAMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI MPOLIECCa U PE3YJIbTaTa PEIICHUS MaTeMaTUYECKON
3aJ1a4u;

MPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpPU PELICHUU 33/1a4H,
BHOCHTH KOPPEKTHBBI B JEATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSTENIBCTB, JAHHBIX,
HaWJIEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBAaTh COOTBETCTBHUE pE3yJbTaTa LEIH U YCIOBUSAM, OOBSCHATH MPUYHUHBI
JOCTHKEHUSI WIM HEIOCTUKEHUSI PE3YJIbTAaTOB JIESITEIbHOCTH, HAXOUTh OIIMOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAaHIHOW U MHAUBUAYATBLHON pabOThI
IpU pEIICHUH YYeOHBIX 3aJad, MPUHUMATh I€JIb COBMECTHOM JNESITeIIbHOCTH,
IUIAaHUPOBATh OPTaHU3AIMI0 COBMECTHOM pabOThl, paclpeaeisarh BUABl padorT,
JIOTOBApUBATHCA, OOCYX AAaTh MPOLECC U Pe3yibTaT palboThl, 00001IaTh MHEHHUSA
HECKOJIbKHX JIFOICH;

y4acTBOBaTh B TPYNMoOBBIX (opmax paboTel (00CYyxkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIIOJIHATH CBOIO YaCTh PA0OTHI K KOOPIHMHUPOBATH
CBOM JICUCTBHS C IPYTMMH YICHAMHU KOMaH/bl, OLICHUBATh KAYE€CTBO CBOET0 BKJIAJa
B O0mMii TPOAYKT TIO KpUTEpUsM, CHOPMYIHUPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJICHCTBHUS.

INPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kiaacca oOyyaromuics HayquTCst:

. CBOOOZIHO ONEpUpPOBAThb OCHOBHBIMH MOHSTUSIMH CTEPEOMETPUU TPU
pelIeHnN 3a71a4 U MPOBEACHIUN MaTEMaTHYECKUX PACCYK/ICHHUI;

. NPUMEHSTh AKCHOMBI CTEPEOMETPUH M CIEJCTBUS W3 HHUX IPHU PEIICHUU
reOMETPUYECKUX 33/1a4;

. KJaccu(UIIMPOBATh B3aUMHOE PACIOJIOKEHUE MPSIMBIX B MPOCTPAHCTBE,
TUIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;

. CcBOOOIHO OTIEPHPOBATH MOHSATUSIMH, CBSI3aHHBIMU C YTJIaMHU B IIPOCTPAHCTBE:
MEXTy MPSMBIMH B IPOCTPAHCTBE, MEXKAY PSIMOM U TIIOCKOCTHIO;

. CcBOOOHO ONIEPUPOBAThH MOHATUSIMH, CBI3aHHBIMH C MHOTOTpaHHUKAMU;

. CBOOOMHO pacro3HaBaTh OCHOBHBIE BHIbI MHOTOTPAHHUKOB (IIPU3Ma,
nupamMua, NpsMOYToJIbHBINA Napaienenunen, Kyo);

. KIacCU(PUIIUPOBATh  MHOTOTPAHHWUKH,  BBIOMpass  OCHOBAaHUA A
KJIacCU(UKAIINH,

. CBOOOZIHO  ONEpUpPOBaTh  MOHATHUSAMHU, CBA3AHHBIMH C  CEUEHUEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

. BBITIOJIHATD MMapajuieNbHOE, [ICHTPATLHOE U OPTOTOHAIIBHOE MTPOCKTUPOBAHKE
buryp Ha TIOCKOCTb, BBITIOJIHATH U300pakeHHs GUTYp Ha MIIOCKOCTH;

. CTPOUTH CEYEHHUSI MHOTOTPAHHUKOB Pa3IWYHBIMH METOJAaMH, BBITIOJHSATH

(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUA
CBEpXy, COOKY, CHU3Y;

. BBIYMCIIATH MUIONIAM OBEPXHOCTE MHOTOTPAHHUKOB (MpU3Ma, TUpamMuaa),
r€OMETPUYECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

. CBOOOJIHO ONIEPUPOBATH MOHITUSAMU: CUMMETPHSI B TPOCTPAHCTBE, LICHTP, OCh
U TUIOCKOCTh CUMMETPHUH, IEHTP, OCh U MIIOCKOCTh CHMMETPUU (UTYPHI;

. CBOOOZIHO OIEpPUPOBaTh IOHATUSMH, COOTBETCTBYIOLUIUMH BEKTOpaM MU
KOOpJIMHATaM B IIPOCTPAHCTBE;



. BBITIOJIHATDH JICUCTBUSA HAJl BEKTOPaMU;

. pemiaTh 3aJayd  Ha JIOKAa3aTEJIbCTBO MAaTeMaTHYECKUX OTHOIICHHH W
HAaXOXKJIEHUE TEOMETPUYECKUX BEJIMYMH, TMPUMEHSS] H3BECTHBIE METONbI IPHU
pelIeHNN MaTEMaTUUYECKUX 3aa4 MOBBIIIIEHHOTO U BBICOKOTO YPOBHS CII0KHOCTH;
. OPUMEHSATh MPOCTEHINNE MpOorpaMMHBIE CpEeACTBA U DIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPHU PEIICHUU CTEPEOMETPUUYECKUX 3a]1aY;

. U3BJIEKaTh, MPEOOpPa30BBIBATh M HMHTEPIPETUPOBATH HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeCTAaBICHHYI0 Ha YEPTEkKax U
pUCYHKaX;

. MIPUMEHSTH NOJTYYEHHbIC 3HAHUSI HA TPAKTUKE: CPABHUBATH U aHAJIU3UPOBATH
peanbHbIE CUTYAIlMH, IPUMEHSITh U3YUEHHBIE MMOHSTHUS B MPOLECCE MOUCKA PEIICHUS
MaTeMaTU4eCKhn CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATHHBIC
CUTyalldd Ha S3bIKE TE€OMETPUHU, HCCIEAOBaTh MOCTPOECHHBIE MOJEIU C
WCITI0JIb30BAaHUEM T€OMETPUUYECKUX MTOHATUI U TEOpEeM, ammapara ajareopbl, pemnaTh
MPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOK/ICHUEM T€OMETPUUECKUX BEIINYUH;

. UMETh TPEJCTaBICHUS 00 OCHOBHBIX JTalax pa3BUTHS TEOMETPUU KakK
COCTaBHOM yacTu (yHJAaMEHTa pa3BUTHUS TEXHOJIOTHUH.

K koniy 11 kiacca oO0yyaromuics HayquTCst:

. CBOOOZIHO ONEpUPOBATh MOHATUSAMM, CBSI3aHHBIMM C LMJIMHIPUYECKOH,
KOHUYECKON U CPepruyeCcKOi MOBEPXHOCTAMHU, OOBSACHATH CLIOCOOBI MOTYUECHMUS,;

. OTIEpUPOBATH TOHATUSMHU, CBS3AHHBIMHU C TEJaMU BPAIICHUS: IMWJIMHIPOM,
KOHYCOM, c(hepoii U mapowm;

. pacno3HaBaTh Tejla BpaueHus (HUIMHAP, KOHYC, cepa U map) U OObACHATH
CIIOCOOBI MOTYYEHUS TEN BPAILECHUS;

. KJIACCU(PUIIMPOBATH B3aUMHOE PACIIOJIOKEHUE C(hHEephl U MITIOCKOCTH;

. BBIYUCTIATh BEIUYMHBI JJIEMEHTOB MHOTOTPAaHHHUKOB M TEN BpAaIICHHUS,

O0OBEMBI M TUIOMIAAX TIOBEPXHOCTEH MHOTOTPAaHHUKOB U TEJN BpalleHus,
T€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOpMYIT;

. CBOOOJTHO ONEPUPOBATH MOHATHSIMHU, CBSI3aHHBIMH C KOMOWHAIIUSMH TEJ
BpAIeHUS] 1 MHOTOTPAHHUKOB: MHOTOTPAHHUK, BIIMCAHHBINA B Cepy U OMMCAHHBIN
okoJ10 cdepsl, chepa, BIUCaHHAS B MHOTOTPAHHUK WJIM TEJIO BPAIllCHUS,

. BBIUMCIISITh COOTHOILIEHUSI MEXIY IUIOMIA[IMU MOBEPXHOCTEH U 00BEMaMU
ITOJIOOHBIX TEI;
. M300pakaTh U3yyaeMble PUIYpbl, BBIMOJIHATh (BBIHOCHBIE) MIJIOCKUE YEPTEKHU

U3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH
CEUEHMsI TeJl BpaIlCHMUS;

. U3BJIEKaTh, MHTEPIPETUPOBATH M MPeoOpPa3OBbIBATH HMHPOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MpEACTaBICHHYIO Ha YepTexax U
pUCYHKaX;

. cBOOOIHO ONEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

. BBITIOJIHATH OIIEPALUN HAJl BEKTOPAMU;

o 3aJ1aBaThb IJIOCKOCTh YPABHCHUCM B I[GKEIpTOBOfI CUCTEMC KOOPAHHAT,



o peuiaTtb rCOMCTPUICCKUC 3ala41 Ha BBIYHMCICHHUC YIJIOB MCIKAY IIPSMBIMH U
IIJIOCKOCTAMHM, BBIYHMCIICHUC paCCTO}IHI/Iﬁ OT TOYKH OO IINIOCKOCTH, B IICJIOM, Ha
IMPUMCHCHHUC BCKTOPHO-KOOPANHATHOI'O MCTOAA ITPHU PCIICHUH

° CB060I[HO OIICPHUPOBATL IIOHATHUAMHU, CBA3AHHBIMH C JIBHUXKXCHHUCM B
IMPOCTPAHCTBEC, 3HATDH CBOMCTBA IIBHX(GHHﬁ;
° BBIIIOJIHATD I/1306pa)i(€HI/Iﬂ MHOI'OTPAaHHHUKOB H TCJI BpalllCHUA IIPpU

napajuIeIbHOM MepeHoce, IIEHTPATbHOW CHUMMETPHH, 36pKATbHOW CHMMETPHH, TIPU
MOBOPOTE BOKPYT MPSIMOM, TTpeoOpa3oBaHwsl MO100ws;

. CTPOUTH CEUYCHHsS]I MHOTOTPAHHWKOB M TEJ BpAIICHUS: CCUYCHHS IUIUHIpPA
(mapaJuienbHO ¥ TMEPIEHAUKYISIPHO OCH), CEYEeHHsl KOHyca (mapajuieibHbIe
OCHOBAHHMIO ¥ TIPOXOIAIINE YepPe3 BEPIITUHY), CEUCHUS T1apa;

. UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHHWIl: METOJ CJEI0B, METOJ
BHYTPEHHETO IPOCKTUPOBAHUSI, METO]I IEPEHOCA CEKYIIEH MIIOCKOCTH;

. JIOKa3bIBaTh FTEOMETPUUYECKHUE YTBEPIKICHHUS;

. OPUMEHSTh TEOMETpUYECKUe (AKThI JJIsi PEIICHUS] CTEPEOMETPUUECKUX

3a7a4, MMPEANOJIAraroluX HECKOIBKO 1Iar0B PEUICHHUs], €CJIM YCIOBUS PUMEHEHUS
3a/1aHbI B IBHOW U HESIBHOM (hopme;

. pemarh 3aJayd Ha JI0KAa3aTelbCTBO MATEMATHYECKUX OTHOIICHUH U
HaXO0XJICHUE T€OMETPUUECKUX BEITUYMH;

. NPUMEHSTh TMPOTPAMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHHKAIIHOHHbBIE
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4;

. MPUMEHATH MOJYYCHHBIE 3HAHUS HA NIPAKTUKE: CPABHUBATh, aHAIU3UPOBATH
M OLICHUBATh PEANIbHBbIE CUTyallH, MPUMEHATh WU3YYCHHBIE IOHSTHSA, TEOPEMBI,
CBOICTBa B MpOLECCE IOUCKA PEHICHUs MaTeMaTHYeCKu C(HOpMyIHpPOBAHHOM
po0IeMbl, MOICIIUPOBATh peajbHbIE CUTYallU Ha SI3bIKE TEOMETPUH, UCCIIEI0OBATh
MTOCTPOCHHBIE MOJIEJIA C HUCIIOJb30BAHUEM T'€OMETPUUECKUX TMOHATHH U TEOPEM,
anmapara aiareOopbl, peniaTh MPaKTUYECKUE 3aJlayM, CBSI3aHHBIE C HAXOXKICHHEM
r€OMETPUYECKUX BEIINYNH;

. UMETh TPEJCTABICHUS 00 OCHOBHBIX JTalax pa3BUTHS TEOMETPUU Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuectBo
Ne HaumeHoBaHMe pa3ie/ioB U 4ACOB DJIeKTpoHHbIe (LM (ppoBbIE)
n/n TeM NPOrpaMmbl o0pa3oBaTe/ibHbIE PeCYpPChI
Bcero
bubmuorexa [JOK
1 Beenetiite & CTepeoMETpHIO 23 https://m.eds00.ru/1c209e37
B3auMHoe pacnionoxeHnue bubnmoreka [JOK
2 6
NPSAMBIX B POCTPAHCTBE https://m.edso0.ru/1c209e37
[TapannenbHOCTb NPSAMBIX U bubnuoreka [IOK
3 . 8
IJIOCKOCTEN B MMPOCTPAHCTBE https://m.edsoo.ru/1c209e37
[lepneHANKYISIPHOCTD
4 1| }II)MLIXI[H H)J/'IOCII)<OCTCI7I B 25 bubmorexa HOK
P https://m.edso0o.ru/1c209e37
MIPOCTPAHCTBE
bubmuoreka [JOK
> Y TIIbL 11 pACCTOHHS 16 https://m.edso00.ru/1c209e37
bubmuoreka [JOK
M 7
6 HOTOTPAHHHEH https://m.edso00.ru/1c209e37
bubmuorexa [JOK
7 B 12
CKTOPEL B HPOCTPATCTRE https://m.edso00.ru/1c209e37
3 [ToBTOpEeHue, 06001mEeHNE U 5 bu6nuorexa [IOK
cUcTeMaTH3alus 3HaHu https://m.edsoo.ru/1c209e37
OBHIEE KOJIMYECTBO YACOB 102

I10 ITPOIT'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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11 KJIACC

HaumeHnoBanmue KoauuectBo
JuaexkTpoHHbIe (HU(pPOBbHIE)
Nen/m  pa3nenoB u Tem 4yacoB
o0pa3oBaTe/bHbIE PECYPChI
NPOorpaMMsbl Bcero
1 Amnanutuueckas 15 bubmuorexka [JOK
reomMeTpus https://m.edso0.ru/1c209e37
[ToBTOpeHmE, 0000IIEHNE
2 M CHCTEMAaTH3aIUs 15 bubmorexa LOK
. H https://m.edsoo.ru/1c209e37
3HAHUH
. bubmuorexa [JOK
3 O0BEM MHOrOrpaHHHKa 17 https://m.edsoo.ru/1c209e37
bubmuoreka [JOK
4 Tena BpateHus 24 https://m.edsoo.ru/1c209e37
5 [Tnomany moBEpXHOCTH U 9 bubmuoreka [JOK
00BEMBI KPYTIIBIX Tell https://m.edsoo.ru/1c209e37
bubmuoreka [JOK
6 5
Hpusicerns https://m.edsoo.ru/1c209e37
[ToBTOpEeHHE, 0000IIEHNE
7 M CHCTEMATH3aIUI 17 bubmorexa LIOK
. H https://m.edsoo.ru/1c209e37
3HAHUH
OBHIEE KOJIMYECTBO HACOB 102

I10 ITPOT'PAMME
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https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KosmnuectBo
Ne Tema ypoka 4ACOB DJIeKTpoHHbIe HU(pPOBbIE
n/n o0pa3oBaTe/bHbIE PeCypChl
Bcero
OcHoOBHBIE TpaBUIIa U300pAKECHUS HA
1 PHUCYHKE IIJIOCKOCTH, NapaJljIeIIbHbIX 1 bubmmorexa [IOK
MPSMBIX (OTPE3KOB), CEPEIUHBI https://m.edsoo.ru/aecc77cd
oTpe3Ka
[TonsTHs cTrepeoMeTpun: TOUKa,
npsimasi, JI0CKOCTh, IPOCTPAHCTBO.
5 OcHoBHBIE MpaBWIIa U300paKEHUS Ha 1 bubnuotexa [JOK
PUCYHKE IIJIOCKOCTH, NMApalIeIbHbIX https://m.edsoo.ru/aecc77cd
MPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka
[TonsaTna: nepecekaromuecs
3 IJIOCKOCTH, MIEPECEKAKOLIUECS 1 bubnuorexa [JOK
npsMas u MI0CKOCTh; https://m.edsoo.ru/aecc77cd
MOJIYTIPOCTPAHCTBO
[TonsaTHA: nepecekaromuecs
4 IJTOCKOCTH, IEPECEKAIOIIUECS 1 bubnuoteka [JOK
psiMas U MIOCKOCTB; https://m.edso00.ru/b30dff38
MIOJIYTIPOCTPAHCTBO
5 Bxoanas konTponpHas pabora 1
MHororpaHHuKH, U300paKeHUE
6 MPOCTEUIINX TPOCTPAHCTBEHHBIX 1 bubmmorexa [TOK
https://m.edso0.ru/b30dff38
¢buryp, HeCylecTBYIOIIHNX 0OBEKTOB
7 AKCHOMBI CTEPEOMETPUH U TIEPBHIE 1 bubnuotexa [JOK
CJIEACTBHUS U3 HUX https://m.eds00.ru/65c6b106
3 AKCHOMBI CTEPEOMETPHUHU U TIEPBbIE 1 bubnunoreka [JOK
CJIEJICTBHS U3 HUX https://m.edso00.ru/258fc245
AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
crneactBus U3 HUX. CrocoOsbl
9 3aJlaHus IPSIMBIX U IUIOCKOCTEH B 1 bubmmorexa [JOK
https://m.edsoo.ru/db685e73
npoctpancTBe. O003HAUCHUS
MPSAMBIX U IJIOCKOCTEN
N300pakeHne ceuyeHunii mipamMuibl,
10 Ky0a U IPU3MBbI, KOTOPBIE TPOXOISAT 1 c

yepe3 ux péopa. M3obpaxenue
MEPECCUCHUA MOJTYUCHHBIX



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/aecc77cd
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IJI0cKocTeil. PackpammBanue
MTOCTPOCHHBIX CEUCHUN Pa3HBIMU
BETAMU

N300paxkeHne ceueHuil mipamMuibl,
Ky0a U IPU3MbI, KOTOPBIC TPOXOJISAT
yepe3 ux péopa. M3obpaxenue

bubmuoreka [JOK

11 MepeceyeHus MOJTydEeHHBIX
P 1 HOIyH https://m.eds00.ru/2d8a9¢c99
IJI0OCKOCTeH. PackparmmBanue
MTOCTPOCHHBIX CEUCHUN Pa3HBIMU
LIBETaMHU
N3o0pakeHne ceUeHn MIpaMuIbl,
Ky0a U PU3MBbI, KOTOPBIE TPOXOISAT
yepe3 ux péopa. M3obpaxenue
12 MepeceyeHus MOJTyUYEeHHBIX bubmorexa LIOK
p N yi https://m.edsoo.ru/2d8a9c99
IJI0CKOCTeN. PackpammuBanue
MMOCTPOCHHBIX CEYCHUN Pa3HBIMU
LBETaMHU
N3o0paxkeHne ceUeHU MUpaMHuIbI,
Ky0a U PU3MBbI, KOTOPBIE TPOXOISAT
yepes ux péopa. Mzo0pakenne
13 Hep eceqegnﬁpnon eHI:{I)IX bubmorera [JOK
P . ya https://m.edso00.ru/2d8a9c99
IJI0CKOCTEN. PackpammuBanue
MMOCTPOCHHBIX CEYCHUI Pa3HBIMH
LIBETaMHU

14 Mertoa cnesoB AJist TOCTPOEHUS bu6mmoreka [JOK
CCUCHUI https://m.edso0.ru/2d8a9c99
Merton caeaoB JuIs TOCTPOCHUS

15 ceuenuii. CBoiicTBa II¢ :cequHﬁ bubmotexa [JOK

’ vp https://m.eds00.ru/2d8a9c99
MPSIMBIX | MJIOCKOCTEHN
Merton caeaoB JuIs TOCTPOCHUS
16 ceuenuii. CBoiicTBa II¢ :cequHﬁ bubmorexa [JOK
’ vp https://m.eds00.ru/2d8a9c99
MPSIMBIX | MJIOCKOCTEHN
[ToctpoeHue ceueHuii B mupamue,

17 KyOe 1o TpéM TouKaM Ha pEOpax. bubnnoreka [JOK
Cozanne BBIHOCHBIX UYEPTEKEN U https://m.edsoo.ru/4a28dc02
3aMuch MIaroB MOCTPOCHUS
[ToctpoeHue ceueHuii B mupamu/e,

18 KyOe 1o TpéM TouKaM Ha pEOpax. bubnnoreka [JOK
Co3annie BBIHOCHBIX YEPTEKEH U https://m.edsoo.ru/1d434dof
3aMuCh MIaroB MOCTPOCHUS

19 [TocTpoenue ceueHuii B mupamu/ie, bubnuorexa [IOK

KyOe 1o TpéM TouKaM Ha pEOpax.

https://m.edsoo.ru/ec26fe5d
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Co3naHue BEIHOCHBIX YEpPTEKEN U
3aMUCh IIaroB MOCTPOSHUS

20

ITocTpoeHue ceuenuil B nupamMu/e,
KyOe 1o Tpém ToukaM Ha pEbpax.
CozaHue BBIHOCHBIX YEPTEXKEN U
3amyCh IIAaroB MOCTPOCHUS

bubmuoreka [JOK
https://m.edsoo.ru/4a28dc02

21

22

23

24

25

[ToBTOpenue nmnanumerpun: Teopema
O IIPOINOPLMOHAIBHBIX OTPE3KAX.
[Tonobue TpeyroabHUKOB

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B CeUCHUSAX Ha
BBIHOCHBIX 4epTexax. Mcropus
Pa3BUTHS TUIAHUMETPHUH U
CTEpPEOMETPUU

Kontponbhas padota "AKCHOMBI
crepeomerpun. Ceuenus"

B3auMHoe pacnosioxkeHue npsMbIX B
npocrpancTse. CKpenBaronmecs
npsMele. [Ipuznaku
CKPELIMBAIOIIUXCS IPSIMBIX.
[TapamiensHble IpsIMBbIE B
MIPOCTPAHCTBE

TeopeMa 0 CyleCTBOBAHUH U
€AVMHCTBEHHOCTH IPSIMOU
NapajuleIbHON JaHHOU IIPSIMOH,
MPOXOISIIECH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKAIEH Ha
JTaHHOU npsimoil. Jlemma o
IIEPECEUECHUH NapaAJIIEIIbHBIX
MIPSAMBIX IIOCKOCTBIO

bu6mmoreka [JOK
https://m.edso0.ru/1d434d0f

bubmuorexa [JOK
https://m.edsoo.ru/ec26fe5d

bubmuorexa [JOK
https://m.edsoo.ru/1a2520f6

bu6nuoreka [IOK
https://m.edsoo.ru/1a2520f6

26

[TapamienbHOCTB TPEX MPSIMBIX.
Teopema o TpEX mapamieabHbIX
npsMbIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

bu6mmoreka [JOK
https://m.edsoo.ru/93ad36b3

27

[TapannensHoe TPOEKTHPOBAHUE.
OCHOBHBIE CBOMCTBA NapajieIbHOTO
npoektupoBanus. M3o0paxkeHue
pasHbIX (GUTYp B MapaylIeabHON
MIPOCKITHH

bubmuorexa [JOK
https://m.edsoo.ru/ee1d19b9

28

enTpanbHas npoeKkuus. YToul ¢
COHAINPABJICHHBIMA CTOPOHAMH.
VYrom Mexay npsMbIMU

bu6mmoreka [JOK
https://m.edso0.ru/9f4071b9
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29

30

31

32

33

34

3aayn Ha JOKA3aTENbCTBO U
UCCIIEIOBaHKE, CBA3aHHbIE C
PacrojoKEHUEM MPSMBIX B
MIPOCTPAHCTBE

[TonsATHA: MapauIeIbHOCTD NPSMOM U
IIJIOCKOCTH B IPOCTPAHCTBE.
[Ipu3zHak napamiesbHOCTH TPSIMOM U
mockocTH. CBOMCTBA
MapajuieIbHOCTH NPSIMOU U
IIJIOCKOCTH

I'eomerpuueckue 3agaun Ha
BBIUMCIICHHUE U JI0KA3aTeJIbCTBO,
CBSI3aHHBIE C [TAPAJICIIBHOCTBIO
HPSIMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE

[Toctpoenue ceueHus, mPOXOISAIIETO
yepes JaHHYIO MPSMYI0 Ha YepTexe
Y NapaJuIeIbHOTO APYTrod IpsMoil.
Pacuér orHOIIEHNH

[TapannensHas npoekuus,
MIPUMEHEHUE JJI TOCTPOCHUS
cedeHuit KyOa U mapasuienenunea.
CaoiicTBa napajuienenunena u
MIPU3MBI

[TapannenpHbIE MIITOCKOCTH.

[Ipu3Haku napamieabHOCTH IBYX
IJIOCKOCTEN

bubmuoreka [JOK
https://m.edsoo.ru/fe733862

bubmuoreka [JOK
https://m.edsoo.ru/2935a9a0

bubmuoreka [JOK
https://m.edsoo.ru/9f4071b9

bubmuoreka [JOK
https://m.edsoo.ru/fe733862

bubmuoreka [JOK
https://m.edsoo.ru/2935a9a0

bu6mmoreka [IOK
https://m.edsoo.ru/2e18f255

35

Teopema 0 mapajieIbHOCTH U
€JIMHCTBEHHOCTH IIJIOCKOCTH,
MPOXOASAIICH uepe3 TOUKY, HE
MPUHAUISKALYIO JAHHOU IITIOCKOCTH
U CJIEICTBUA U3 HEE

bu6mmoreka [IOK
https://m.edsoo.ru/e504d656

36

CBolicTBa napayiebHbIX
IJIOCKOCTEN: O apajuIeIbHOCTH
MIPSIMBIX MIEPECEUEHHUS ITPU
MIEPECEUEHUH JIBYX MapalIeIbHbIX
IIJIOCKOCTEM TpeThben

bu6mmorexa [IOK
https://m.edsoo.ru/2e18f255

37

CBolicTBa mapayieIbHbIX
IJIOCKOCTEH: 00 0Tpe3Kax
napajieNIbHbIX MPSAMBIX,
3aKIIIOYEHHBIX MEXKIY
napaieIbHbIMU TUIOCKOCTSIMH; O

bu6mmoreka [{JOK
https://m.edsoo.ru/e504d656
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repeceyeHn  MpsMoii ¢ AByMs
napajyuieNbHBIMU IJIOCKOCTSIMU

[ToBropenue: Teopema [Tudaropa Ha

38
IJIOCKOCTH
39 [ToBTOpEHME: TPUTOHOMETPHS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
10 CaoiicTBa Ky06a 1 IIPIMOYTOJILHOTO bubnmorexa LIOK
Mapaieenmnena https://m.eds00.ru/4a28dc02
41 BhIuKclIeHHe IJIMH OTPE3KOB B Ky0e Brbmorexa [IOK
H TIPAMOYTOTBHOM APAICICITHITE/E https://m.edso00.ru/4a28dc02
[lepneHMKyIAPHOCTD NPSMOU U
42 mockoctH. [Ipu3zHak bubmmoreka [JOK
NIEPIEHIUKYISIPHOCTHU IIPSIMOH U https://m.edsoo.ru/b19f6asd
IJIOCKOCTH
[lepneHMKyIAPHOCTD NPSIMOM U
43 mockoctH. [Ipu3zHak bubnnoreka [JOK
MIEPIEHIUKYISIPHOCTH IIPAMOMN U https://m.edsoo.ru/0ac11c95
IJIOCKOCTH
Teopema o cyiiecTBOBaHUU U
€AMHCTBEHHOCTH IIPSIMOI,
44 MPOXOISIIECH Yepe3 TOUK bubmmorexa [TOK
POXOJII p y . https://m.edsoo.ru/ba545966
MIPOCTPAHCTBA U NEPIIEHINKYISAPHON
K IJIOCKOCTHU
45 [InockocTH U NeprneHIuKyIspHbIE bubnunoreka [JOK
VM IPSIMBIE B MHOTOI'PAaHHHUKAX https://m.edsoo.ru/f85bfc46
46 [I;mockocTH M NIEpIIEHIUKYJISIPHBIE bubnuotexa [JOK
UM IIpSIMBIE B MHOTOI'PaHHUKAX https://m.edsoo.ru/0ac11c95
[TepienaAMKYSIp U HAKJIOHHAS.
47 HOﬁT ogHHz nep MEHIUKYJISIpa U3 bubmorexa HOK
P PHCHAIYIAP https://m.edso00.ru/33c477d3
TOYKH HA MPSAMYIO
[lepnieHIuKynsIp 1 HAKJIOHHAS.
48 Holc):T o;IHHz nep TICHIUKYJISpa U3 bubmmorexa [JOK
P PHCHIBHEYIAP https://m.edsoo.ru/66fefadd
TOYKH Ha MPSAMYIO
49 TeopeMa o TpEX nepHeHANKYIApaAX bubnmnoreka [JOK
(npsimast 1 oOpaTHast) https://m.edsoo.ru/a5b7b8e3
Teopema o TpEX neprneHANKYIIpax bubmuorexa [JOK
50
(npsimast 1 oOpaTHast) https://m.edsoo.ru/dbee22bc
51 VYT0oa MeXay CKpeIrBarOIUMHUCS bubnmoreka [JOK

MpsAMBIMHA

https://m.edsoo.ru/f85bfc46
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[Touck neprneHauKyISpHBIX MPSIMbIX

bubmuoreka [JOK

52 C TIOMOIIBIO MEPIICHIUK YIS PHBIX
HPIO TIEPHEHAMIEY TP https://m.edsoo.ru/f85bfca6
MIJIOCKOCTEH
53 OpTOroHaJibHOE MMPOCKTUPOBAHHUE bubmmorexa [JOK
P POCKTED https://m.edsoo.ru/f85bfca6
[TocTpoenue ceueHuit Kyoa, IpU3MBI,
54 MPaBUIILHON TUPAMHJIBI C TTOMOIIBIO bubmmorexa [JOK
P . B https://m.eds00.ru/fe733862
OPTOTOHAJILHOUN MPOEKIINH
55 KonrponsHas pabora o uroram |
TIOJIYTO/TUS
CumMMeTpHs B MPOCTPAHCTBE
56 OTHOCHUTEIBHO IIJIOCKOCTH. bubmuorexa [JOK
[limockocTn cumMmeTpuil B https://m.edsoo.ru/f85bfc46
MHOTOTPaHHUKAX
[Ipu3Hak nepneHANKYIIPHOCTH
57 1} pﬂMoﬁ u HJII)O(:KOCTI/IyKaIl;J CJIC/ICTBUE bubmorexa HOK
P A https://m.edsoo.ru/f85bfc46
CUMMETPUHU
[IpaBUIIbHBIE MHOTOTPAHHHKH.
58 Pacuér paccTossHMiT OT TOYKHU 10 bubmmorexa [JOK
P A https://m.eds00.ru/074c8865
IIJIOCKOCTH
[TpaBWIIbHBIE MHOTOTPAHHUKH.
59 Pacuér paccTosgHuil OT TOUKH 10 buGnnorexa [IOK
p https://m.eds00.ru/074c8865
MJI0CKOCTH
Crnioco0bl OMyCTUTh
60 MIePIEHIUKYIISIPBI: CHMMETPHS, bubnunoreka [JOK
CIBUT TOYKH MO MAPAIIIETbHON https://m.eds00.ru/074c8865
MpAMOi
CnBur 1o HenmapayyIeIbHOU MPSIMOH, bubnunoreka [JOK
61 .
M3MEHEHUE PACCTOSHUN https://m.eds00.ru/074c8865
KontponsHas padorta "B3anmuoe
62 PacrosoKeHUE NPSAMBIX U
MJIOCKOCTEH B IpocTpaHcTBE"
[ToBTOpEHME: YrONT MEXKIAY PSIMBIMHU
63 HAa IIJIOCKOCTHU, TPUTOHOMETPHS B bubnnoreka [JOK
IIPOU3BOJILHOM TPEYTOJIbHUKE, https://m.edsoo.ru/f85bfc46
TeopeMa KOCHHYCOB
[ToBTOpEHME: YTOT MEKT
PERHE: YT Y Bu6miorexa [JOK
64 CKPEIIHUBAOIIUMUCS TIPSIMBIMU B

IIPOCTPAHCTBE

https://m.edsoo.ru/f85bfc46
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FCOMeTpI/I‘ICCKI/IC METObI

bubmuoreka [JOK

65 BBIUHCIICHHS YTJIa MEXY MPSAMBIMU
T Ay P https://m.edsoo.ru/5fa0b3ce
B MHOTOTpaHHUKAX
66 JIByrpanssblil yroia. CBoicTBO bubmumorexa [IOK
JIMHEWHBIX YIJIOB JBYTPAHHOIO yria https://m.edsoo.ru/c7c777ed
[leprnieH UK yNSpHBIE MIIOCKOCTH.
67 CBolicTBa B3aIMHO bubmorexa HOK
. https://m.edsoo.ru/ec3e2da3
MEePHEHIUKYISIPHBIX TUIOCKOCTEN
[Ipu3Hak neprneHIuKyIapHOCTH
IJIOCKOCTEH; TeopemMa 0 mpsiMoi
68 epecedYeHs IBYX [IIOCKOCTEMN Enbmaorexa IOK
P yx . https://m.edsoo.ru/ed9e2a8e
MIEePIICHIUKYIISIPHBIX TPEThEH
MIJIOCKOCTH
[IpsiMoyToNbHBIN Hapasienenune];
69 K p6' H3}1:4re eHUS CB:ﬁCTBa Bubmmorexa LIOK
o, P ’ https://m.edsoo.ru/ba75dc57
MPSIMOYTOJIBHOTO TapasuiesienuIe ia
Teopema o nuaronanu
70 MPSIMOYTOJIBHOTO TapaJuieNenune1a Bubmorexa LIOK
PAMOYT R P https://m.edsoo.ru/ba75dc57
U CJIEJICTBUE U3 HEé
CrepeomeTpuyuecKe U MPUKIaIHbIC
71 3a/1auu, CBA3aHHBIE CO B3aUMHBIM bubnmoreka [JOK
PacCIIOJIOKEHUEM MIPSAMBIX U https://m.edsoo.ru/ed9e2a8e
MIJIOCKOCTH
TloBTOpEHME: CKpPEIINBAIOIINECS
72 1} 5IMI>Ipe na aJ'IJ'II;J'II)HI)Ie TIJIOCKOCTH B bubmorexa HOK
P > 11ap https://m.edso0.ru/1a2520f6
CTaHJAPTHBIX MHOTOTPaHHUKAX
[Tapa mapanienbHbIX IOCKOCTEH Ha
CKPEITUBAIOIINXCS MPSMBIX,
73 aI(:CTOSIHI/Ie MEX ’ bubmmorexa [JOK
P Y https://m.edso0.ru/1a2520f6
CKPEIIHBAIOIIUMUCS TIPSIMBIMU B
MIPOCTBIX CUTYAITUIX
PaccTosiHue oT TOUKH 10 TIJIOCKOCTH, bu6mmoteka [IOK
74 paccTostHue OT MPSIMOM 10 https://m.edsoo.ru/a5b7b8e3
TIJIOCKOCTH
Beluncrnenne paccTossHUN MEXKIY bubmuoreka [JOK
75 CKPEILMBAIOIIUMUCS IPAMBIMU C https://m.edsoo.ru/a5b7b8e3
TTOMOTIIBIO TIEPTIICHANKYIISIPHON
TIJIOCKOCTH
76 TpéxrpanHblil yroi, HEpaBeHCTBa bubnuorexa [JOK

JUIS TPEXTPaHHBIX yrioB. Teopema

https://m.edsoo.ru/c7c777ed
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[Tudaropa, TeopeMbl KOCUHYCOB U
CUHYCOB JIJIsl TPEXTPAHHOIO yTiia

DNeMEeHTHI CPePUIECKON TeOMETPHH:

bu6mmoreka [JOK

77
reo0JIe3M4eCKue JIMHUU Ha 3eMIie https://m.edsoo.ru/c7c777ed
78 Kontponbnas padota "Yribl u
paccrosaHus"
79 CucreMaru3zanus 3HaHUN bubmuoreka [JOK
"MHOTrorpaHHUK U €ro 3JeMeHTHI" https://m.edso0.ru/2d24e873
80 IInpamupa. Buael nupamun. bubnuoreka [IOK
[IpaBunbHas nupamua https://m.edsoo.ru/8a7be683
81 [Tpusma. [Ipsmast u HakIOHHAS bubnnoreka [JOK
npusMel. [TpaBunibHas mpuzma https://m.edsoo.ru/b4ad63ad
IIpssmoit mapanaenenumne,
82 1} p}IMO OJ'IEHHﬁ na annilnennne bubmmorexa [JOK
PAMOYT p & https://m.edsoo.ru/8a7be683
Ky0
83 Brinykiibie MHOTOTpaHHUKH. bubnmoreka [JOK
Teopema Ditnepa https://m.eds00.ru/074c8865
Brinykiible MHOTOTpaHHUKH.
84 Teopema Ditnepa. [IpaBuibHbBIE U bubmmorexa [JOK
P pa- 1P https://m.edsoo.ru/a0fdd5bf
MOJTYTIPABUIILHBIC MHOTOTPAaHHUKH
85 KonTponbnas pabota
"MHororpaHHuku"
86 [ToHsiTHE BEKTOpa Ha MJIOCKOCTH U B bubnuotexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
bu6mmoreka [IOK
;
8 Cymma BekTOpOB https://m.eds00.ru/23f4f089
bu6mmoreka [IOK
P
88 A3HOCTE BEKTOPOR https://m.edsoo.ru/dee379eb
89 [IpaBuio mapannenenumnena bubmmorexa [OK
p p a https://m.edsoo.ru/a28fd74e
90 YMHOXEHHE BEKTOpa Ha YHCIIO bubmmorexa [OK
P https://m.edso00.ru/5a827900
Paznoxenue BekTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JIKAIUX B OJTHOU bubmmorexa [OK
POP, B A https://m.edsoo.ru/d3a1fe30
TJIOCKOCTH
92 CkansipHoe pou3BeICHNE bubmmorexa [OK
p p s https://m.edsoo.ru/725effc4
03 Brruncnenue yrina Mexmay
BEKTOpPAMH B POCTPAHCTBE
94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu bubmmorexa [OK

https://m.edsoo.ru/5a827900
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bu6mmoreka [IOK

95 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1 https://m.eds00.ru/5a827900

96 Hrorosas koHTpobHas paboTa 1

97 HToroBast KOHTpOJIbHAs paboTa

98 [Ipocreiimme 3a1aun ¢ BEKTOpaMH 1 Et?fs?lpllr?:;szgroulléw 27000

N bu6mmoreka [JOK

99 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1 httos://m.e dsocIJ_Fru 152827900

100 O060011IeHNEe U CUCTEMATU3 AL 1 bubmuorexa [JOK
3HaHUH’ https://m.edsoo.ru/d3alfe30

101 O00011IeHIE U CUCTEMATHU3AIUS 1 bubmuoreka [JOK
3HAHUU https://m.edsoo.ru/098bedad

102 O06o001IeHre U cCHCTeMaTH3aIus 1 bubmmoreka [JOK
3HAHUU https://m.edsoo.ru/f7792ba9

OBILIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME
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11 KIIACC

- KouuyecTBo 3 N
° JIEKTPOHHbIE I (poBbIE
Tema ypoka 4acoB P P
n/n o0pa3oBaTe/ibHbIE PeCypchl
Bcero
[ToBTOpenue tems! "KoopauHarst
1 BEKTOpa Ha MJIOCKOCTH U B 1 bubmmorexa [JOK
P " https://m.edsoo.ru/d3alfe30
MIPOCTPAHCTBE
5 [ToBTOpenue Temsl "CkansgpHoe 1 bubmuorexa [JOK
MIPOU3BEJCHNUE BEKTOPOB" https://m.edsoo.ru/d3alfe30
[ToBTOpenue Tembl "Brruucienue
3 JIa MEXIY BEKTOPaMU B 1 bubnnorexa [IOK
T Y BEIETOP https://m.edso0.ru/725effca
MIPOCTPAHCTBE
[ToBTOpeHue Temsl "YpaBHeHue
4 IPSAMOM, IIPOXOISIIEN YEPES IBE 1 bubnmorexa LOK
P W P P https://m.edsoo.ru/725¢effc4
TOYKH
5) BxopmHas koHTposbHAs paboTa 1
5 YpaBHEeHHE MJI0CKOCTH, HOPMAJIb, 1
ypaBHEHHUE TUIOCKOCTH B OTPE3Kax
7 BekropHoe npousseneHue 1
3 JIvHeitHbIe HepaBEeHCTBA, JUHEUHOE 1
pOrpaMMHUPOBaHUE
9 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
MIpOorpaMMHUpPOBaHUE
AHaTMTUYECKHE METOIbI pacyéTa
10 yriia MeXIy MPsSIMBIMU B 1
MHOTOT'PaHHHUKAX
AHaIIMTUYECKHE METO/IbI pacyéTa
11 yriia MeXIy IIIOCKOCTSIMU B 1
MHOTOT'PaHHHUKAX
12 ®opmyna pacCTOSSHUSA OT TOUKH J10 1
IJIOCKOCTH B KOOpJMHATAX
13 Haxoxnenne paccTosITHUM OT TOYKH 1
JI0 TUIOCKOCTH B KyOe
Haxoxaenue paccTostHul OT TOUKH
14 JI0 MJIOCKOCTH B MPaBUIILHON 1
pamMuIe
15 KonTpomnbHas padora 1
"Ananurnueckas reomeTpus”
16 CedeHnst MHOTOTPAaHHUKOB: 1 bubnmuotexa [JOK

CTaHAApPTHBIC MHOT'OT'PAHHUKN

https://m.edsoo.ru/016e25eb



https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/016e25eb

Ceuenus MHOT'OTPpaHHUKOB: MCTO

bubmuoreka [JOK

17
CIIEI0B https://m.edsoo.ru/016e25eb
CeueHust MHOIOIPaHHUKOB:
18 CTaHAapTHBIE INIOCKOCTH b nbmorexa [IOK
P ’ . https://m.eds00.ru/016e25eb
MEePECEUCHHMSI MPSAMBIX U IIOCKOCTEH
19 [TapannensHbIC PSMBIC U bubmuorexa [JOK
IJIOCKOCTH: MapaJuieNIbHbIE CEUCHUS https://m.edsoo.ru/f7792ba9
[TapannenbHble npsMbIe U bubnmoreka [JOK
20 - N
IJIOCKOCTH: pac4y€T OTHOLLICHUI https://m.eds00.ru/56765e8b
[TapamienbHble IPsIMBIE U
21 IUIOCKOCTH: YIJIBI MEX bubmorexa [IOK
4 n https://m.edso0.ru/f7792bag
CKPEIIUBAOIIUMUCS TTPSIMBIMU
[TeprieHAUKYIISAPHBIE IPSMBIC H
IUIOCKOCTH: CTAHAAPTHBIE ITaphl
22 [IEPIIEH UK YIS Hmz HnocxofTeﬁ u bubmnorexa [IOK
PHCHARKYIAD https://m.edsoo.ru/56765e8b
MPSIMBIX, CHMMETPHH
MHOTOTPaHHUKOB
[lepneHaUKYIApHBIE IPAMBIE U
23 HJI(I:CKOCTI/I')"IFeOp eMa opT ex bubmorexa LOK
+ Te0P P https://m.edso0.ru/b19f6a5d
MEPIICHIUKYIIIpax
[lepneHaUKYIApHBIE IPAMBIE U
24 HJ'I(I)DCKOCTI/I')];H‘II)I/ICHGHE}I JINH B bubnmorexa [IOK
’ a https://m.edsoo.ru/b19f6a5d
MHOTOTPaHHHKAX
[ToBTOpEHME: MIoIwanu bubnnoreka [JOK
25 MHOTOYTOJILHUKOB, (JOPMYJIBI AJIs https://resh.edu.ru/subject/lesson/4677/s
iomiaen, cooopaxeHus moaoous tart/19037/
IToBTOpEHME: TIOIIAAN bubnumoreka [IOK
26 MHOTOYTOJILHUKOB, (POPMYIIBI JIJIs https://resh.edu.ru/subject/lesson/4677/s
riomiaien, cooopakxeHus moaoous tart/19037/
[ToBTOpeHue: TuIomAIN bubnnoreka [JOK
27 MHOTOYTOJILHUKOB, (POPMYIIBI JJIs https://resh.edu.ru/subject/lesson/4747/s
TIoniaael, cooopakeHus Mo I00us tart/125589/
[Tnomanu ceueHnii MHOIOIPAaHHUKOB:
28 ILUIOIAAU ITOBEPXHOCTEN 12:1)3 e3aHus bubmmorexa [IOK
ta p - Pasp https://m.edso00.ru/37d84157
Ha 9aCTH, COOOpaXeHUs MOA00US
[Tnomanu ceyeHniit MHOTOTPAaHHUKOB:
29 ILUIOIAAU ITIOBEPXHOCTEN 53 e3aHus bubmmorexa [TOK
ta p - Pasp https://m.eds00.ru/5603e30b
Ha YacTH, COOOpaKeHUs o100us
KonTponbnas padota "IloBTOpenue:
30 MHOTOTPAHHUKHU, CEUECHUS

MHOTOTPaHHHUKOB"
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00bEM Tena. O0beM

bubmuoreka [JOK

31
MPSIMOYTOJIBHOTO TapaJijieeuIe1a https://m.edso0.ru/26a03fb7
3amaun 00 yaBOeHUU Ky0a, O bubmuorexa [JOK
32
KBaJpaType Ky0a; 0 TPUCEKLIUHU yria https://m.edsoo.ru/098bedad
CrepeoMeTpriecKue 3a/1a4H,
33 CBsI3aHHBIE C O0BEMOM Bubmorexa ITOK
https://m.edsoo.ru/098bedad
MPSIMOYTOJIBHOTO MapasuieieIuIie/1a
[Ipuknagabie 3a1a41, CBSI3aHHBIE C
34 BBIUHCIIEHUEM 00BEMaA bubnnorexa LIOK
https://m.edsoo.ru/098bedad
MPSIMOYTOJIBHOTO MapasuieieuIie/1a
N bubnmoreka [JOK
35 00 7|
HEM HIPAMOH TIPHIMBL https:/m.eds00.ru/1e053890
CrepeoMeTpUUYCCKHE 3a1a4H,
36 CBSISIZIHHH;I()Z BBIYKCIIEHUEM 00BEMOB bubnmorexa LHOK
B https://m.edso0.ru/482d3f51
PSMOM TIPU3MBI
37 [Ipuknanuble 3a1a4um, CBsI3aHHBIE C bubnuorexa [IOK
00BEMOM TIPSIMOI TIPU3MBI https://m.eds00.ru/1e053890
Brruucienue 00bEMOB TEII C
38 MTOMOIIIBIO ONPEAETIEHHOTO bubnunoreka [JOK
uHTerpaia. O6bEM HaKJIOHHOMN https://m.edso00.ru/482d3f51
TIPU3MBI
Brruucienue 00bEMOB TEI C
39 [IOMOILBIO OIIPEIEIEHHOTO Bubmorexa ITOK
B P I,[, https://m.edsoo.ru/235171b3
uHTerpana. O6bEM MUPaMUIbI
dopmyna 00bEMa TUPAMUIBL.
40 OTIEOIZIGHI/IC 06’LCMO]§) 1 jMI/I C bubmmorexa [TOK
p A https://m.edsoo.ru/f47dfefd
O0IINM YIIIOM
dDopmyna 00EMa TUPAMUIEL.
41 OTIEOH};CHI/IG 06LeM01f UAPaMHUJ C bubmmorexa LHOK
p a1 https://m.edso0o.ru/79¢10312
O0IINM YIIIOM
CrepeoMeTpHUUYECKHE 3a1a4H,
42 CBSI;;HHI)I;IZ 061)éMaMHI[HaKn0HHOI71 bubnmorexa [IOK
https://m.edsoo.ru/2faadc3f
TIPU3MBI
43 CrepeomeTpuueckue 3a1auu, bubnmoreka [JOK
CBSI3aHHBIE C 00bEMaMU TUPAMU/IBI https://m.edso00.ru/79853608
[Ipukiaguble 3aga4uu IO TEME
44 "£6LéMi[1 Ten" fBHBaHHLIC C bubmmorexa [TOK
B ’ . https://m.eds00.ru/235171b3
00BEMOM HAKIIOHHOW TIPU3MBI
[IpuknagHbie 3a1a4u 110 TEME Bu6 OK
45 "O0BEMEBI TEN", CBI3aHHEIE C nbsmorexa I

00BEMOM MTHUPaMHUIBI

https://m.edsoo.ru/f47dfefd
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[Tpumenenne 00bEMOB. Brruncienne

bubmuoreka [JOK

46 pacCcTOAHUA 10 TUIOCKOCTH https://m.edsoo.ru/79¢10312
47 KonTpomnpHas padora "O0beM
MHOTOrpaHHuKa"
WIMHJIPUYECKas MOBEPXHOCTb,
48 g6pa3y}opume I.[I/IJII/IH,Z[pE‘IGCKOfI bubmorexa HOK
https://m.eds00.ru/6054b8cl
MOBEPXHOCTHU
unnaap. IpsamMoit kpyrosoiu
49 EI/IJ‘II/IHI[];I)). Hfomam. I'II)(})I;CPXHOCTI/I buGnnorexa LIOK
https://m.eds00.ru/188f6216
HUIMH]Ipa
Konnueckas noBEpXHOCTB,
50 o0pa3yronme KOHUIeCKOU bubmmorexa [JOK
https://m.edsoo.ru/c94ba09b
noBepxHocTu. Konyc
51 CeueHue KOHYCa MIO0CKOCTBIO, bu6mmoreka [IOK
IapaJIEIbHOM TNIOCKOCTH OCHOBAHUS https://m.edso00.ru/897dd3b2
59 VYceuénnslit konyc. M300paxenue bubnnorexa [HOK
KOHYCOB M YCEYEHHBIX KOHYCOB https://m.edsoo.ru/1468bab3
53 [Tnomaae OOKOBOM MOBEPXHOCTH U bubnuorexa [JOK
MTOJHOM OBEPXHOCTH KOHYCa https://m.edsoo.ru/Obdelbe8
54 [Tnomaae OOKOBOM MOBEPXHOCTH U bubnnoreka [JOK
MTOJHOM OBEPXHOCTH KOHYCa https://m.edsoo.ru/016e25eb
CrepeoMeTpuueckue 3aauu Ha
55 JIOKa3aTeJIbCTBO U BEIYHCIICHHE, bu6nmoreka [JOK
IIOCTPOEHUEM CEUEHUM LIUIINH]IPA, https://m.edsoo.ru/016e25eb
KOHYca
56 KonrponbHas padora no uroram |
MOJTYTOTUS
57 [Ipukiagubie 3a7a4n, CBsI3aHHbBIE C bu6mmoreka [JOK
UWIAHAPOM https://m.eds00.ru/188f6216
58 [TpuknanHble 3a1a4u, CBSI3aHHBIE C bubnuoreka [IOK
UWIAHAPOM https://m.edsoo.ru/188f6216
bu6mmoreka [JOK
59 Cdepa u map https://m.edso00.ru/0341bc2b
[Tepeceuenue cdeps! u 1mapa c
50 miockocThio. Kacanue mapa u bubnmnoreka [JOK
cdepsl TNIOCKOCThIO. By u https://m.edsoo.ru/bed12a43
n300paxkeHue mapa
[Tepeceuenue cdeps! u 1mapa c
61 mockocThio. Kacanue mapa u bubnuorexa [JOK

cdepsl TNIOCKOCThI0. By u
n300pakeHue mapa

https://m.edsoo.ru/bed12a43
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VYpasnaenue chepsl. [Inomans cheps

bubmuoreka [JOK

62
U e€ yacreu https://m.edsoo.ru/3cef10e5

bubmuoreka [JOK

63 C

HMMETpI Chepbl i 1iapa https://m.eds00.ru/0b136158
CrepeomeTpHruecKue 3aauu Ha
JIOKA3aTeIbCTBO U BBIYUCIICHUE,
64 CBsI3aHHBIE CO CEpoi U mapom bubmmorexa [JOK
P . poM, https://m.edsoo.ru/3cef10e5
MIOCTPOEHUEM UX CCUCHHM
MIJIOCKOCTHIO
CrepeomeTpHuuecKue 3aauu Ha
JIOKA3aTeIbCTBO U BBIYUCIICHUE,
65 CBsI3aHHBIE CO CEpOi U mapom bubmorexa LOK
POTL T THAPOM, https://m.eds00.ru/0b136158
MIOCTPOEHUEM HX CCUCHHM
IIJIOCKOCTBIO
[IpukitagHble 3a1a4n, CBSI3aHHBIE CO bubnnorexa [JOK

66 .
cdepoii u mapom https://m.edsoo.ru/3cef10e5
[ToBTOpEHHME: OKPYKHOCTH HA

67 HJIOCK(I;)CTI/I BI,ILIE(}:I;I;HH;{ B bubmorexa HOK

’ https://m.eds00.ru/0b136158
OKPYXKHOCTH, CTAaHJJAPTHBIC MTOT00MS

68 Paznuunbie KOMOMHALIMY TEI bubnuorexa [JOK
BpAILlEHUS] U MHOTOT'PAaHHUKOB https://m.eds00.ru/0b136158
3amauu o teme "Tena u bubnuorexa [JOK

69 "

MMOBEPXHOCTH BPAILLICHUS https://m.edsoo.ru/3cef10e5

70 3agauu o Teme "Tena u bubmuorexa [JOK
MOBEPXHOCTH BpareHus" https://m.eds00.ru/0b136158

71 Konrtponsnas padora "Tena u
MOBEPXHOCTHU BpauieHus"

7 O6Beém munuHapa. Teopema 06 bubnuotexa [JOK
00BEME MPSMOTO IIINHIPA https://m.edso0.ru/26a03fb7
Boruncnenue o0bEMOB Te ¢

73 MTOMOIIIBIO OTPEETIEHHOTO bubmorexa HOK

HI P I_[_ https://m.edsoo.ru/5513d87b
uHTerpana. O6béM KoHyca

74 [Tnomaau GOKOBOM M IMOTHOM bu6mmoreka [IOK
IIOBEPXHOCTU KOHYCA https://m.edso00.ru/d189bde2
CrepeoMeTpHUECKHE 3a7auH,

75 CBH3paHHLIeTI:: BLI‘-II/ICJIGHEGM 00BEMOB bubmorexa HOK

https://m.edso0.ru/810cfleb
WIMH]PA, KOHYyCca
[Ipuknagaeie 3aga4u 10 TEME
76 "(561>éM§1 u Hno)I aJv TIOBEPXHOCTEH bubmorexa HOK
" tman P https://m.edsoo.ru/26a03fb7
Te
77 OO0BéM 11apa U MapOBOTO CEKTOPA. bubnmoreka [JOK

Teopema 06 06BEme mrapa. [Tnomans

https://m.edso0.ru/5513d87b
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cdepsl. CTepeoMeTprUUeCcKIe 3a1a4H,
CBsI3aHHBIC C BEIYMCIICHUEM 00BEMOB
nrapa, IapoBOro CerMeHTa u
IIapOBOTO CEKTOpa

[IpukitagHble 3ana4m 10 TeMe
"OOBEMBI TEN", CBI3aHHBIE C
00BEMOM 11apa U MJIOMIAIBI0 CHEPHI.

bubmuoreka [JOK

78
COOTHOILICHUS MEXY IUIOMAIIMHU https://m.edsoo.ru/d189bde2
MOBEPXHOCTEH U 00BbEMaMU
MOJOOHBIX TEI
[TomoOHbBIE TENa B IPOCTPAHCTRE.

N3menenne o6bEMa rpu mogo0uu.
79 CrepeoMeTpHUUECKUE 3a0aUn bubmorexa [IOK
P P A, . https://m.edsoo.ru/810cfleb
CBsI3aHHBIE C BBIYHCIEHNEM 00BEMOB
TeJI ¥ IJTIonaJei MoBEpXHOCTEN
KonTponpHas padora "[Tnomaam

80 MOBEPXHOCTU U 00BEMBI KPYTIIBIX

Ten"
JIBM>KeHUs MpOCTPaHCTBA.

bubmuorexa [JOK
Orobpaxenus. [IBuxeHus u .

81 aBeHCTBO (uryp. OBme cBoficTsa https://resh.edu.ru/subject/lesson/6297/c

P _ yp- oM onspect/22282/
TIBIKEHUH
Buap! nBukeHMil: napaieIbHbIN
bubmuorexa [JOK
MepeHoC, IEHTpaIbHasi CHMMETPUS, .
82 DKL HAL CHMMETDHA. TIOBODOT https://resh.edu.ru/subject/lesson/6297/c
p . ThHA, p onspect/22282/
BOKPYT MPSIMOI
bubmnoreka [JOK
[IpeobpazoBanust mogoous. [psimas 1 _

83 depa i https://resh.edu.ru/subject/lesson/573
i chepa Jiiepa 1/start/22407/
I'eomeTpuyeckue 3a1aun HA bubmorexa [TOK

84 p g https://resh.edu.ru/subject/lesson/573
MIpUMEHEHNE IBIKEHUS

PHMEHCHHE A © 1/start/22407/

85 KonTponbHnas pabora "BekTopsl B
npocTpaHcTse”
O6o06matomee moBTopenue 11
MOHATHI U METOJIOB Kypca

86 reomerpun 10—11 knaccos, bubnnorexa [JOK
cHCTeMaTH3aIus 3HaHUH https://m.edsoo.ru/1780ba5d
"ITapanienbHOCTb NPSIMBIX U
MJIOCKOCTEH B mpocTpaHcTBe"

87 O6o06matomee moBTopenue 11 bubnmuotexa [JOK

MIOHATHI U METOJ0B Kypca

https://m.edsoo.ru/078cd184



https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://resh.edu.ru/subject/lesson/6297/conspect/22282/
https://resh.edu.ru/subject/lesson/6297/conspect/22282/
https://resh.edu.ru/subject/lesson/6297/conspect/22282/
https://resh.edu.ru/subject/lesson/6297/conspect/22282/
https://resh.edu.ru/subject/lesson/5731/start/22407/
https://resh.edu.ru/subject/lesson/5731/start/22407/
https://resh.edu.ru/subject/lesson/5731/start/22407/
https://resh.edu.ru/subject/lesson/5731/start/22407/
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184

reomerpun 10—-11 xnaccos,
cucTemMaTu3alus 3HaHuil: "BekTopbl
B MpocTpaHcTse"

88

Ob6o6maroee nosropenue 11
MOHATHI U METOJOB Kypca
reometrpun 10—11 xnaccos,
cucTemMaTu3alus 3HaHuil: "BekTopbl
B MpocTpaHcTBe"

bubmuoreka [JOK
https://m.edsoo.ru/7491efe0

89

Ob6o6maromee nosropenue 11
MOHATUI U METOJOB Kypca
reometrpun 10—11 xnaccos,
cucremarusanus 35aguii: "O0seM
MHOTOTpaHHUKA"

bubmuoreka [JOK
https://m.edsoo.ru/ec24dfc2

90

Ob6o6maromee nmosropenue 11
MOHATHI U METOJOB Kypca
reometrpun 10—11 kmaccos,
cucreMarusanus 3HaHui: "O0beM
MHOTOTpaHHUKA"

bu6mmoreka [IOK
https://m.edsoo.ru/4dffda97

91

Ob6o6maromee nmosropenue 11
MOHATHI U METOJOB Kypca
reometrpun 10—11 kmaccos,
cucreMarusanus 3gaguii: "Tlnomanun
MOBEPXHOCTU U 00BEMBI KPYTIIBIX

TCII

bu6mmoreka [IOK
https://m.edsoo.ru/74b2ad91

92

93

O6o06matomiee moBTopenue 11
MOHATHI U METOJ0B Kypca
reomerpun 10—-11 knaccos,
cucremaTu3aius 3Hanuit: "[lnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX

TCII

Hrorosas KOHTPOJIbHaA pa60Ta

bu6mmoreka [IOK
https://m.edsoo.ru/f465d10e

94

95

Wrorosas koHTposibHasA paboTa

[ToBTOpenue, 06001IeHUE U
cUCTEeMaTH3aIlHs 3HAHUH

bu6mmoreka [IOK
https://m.edsoo.ru/77c22fc5

96

HcTopus pa3BUTHS CTEpEOMETPUH
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

bu6mmorexa [IOK
https://m.edsoo.ru/1780ba5d

97

HcTopus pa3BUTHS CTEpEOMETPUH
KaK HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT U

bu6mmorexa [IOK
https://m.edsoo.ru/078cd184



https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/f465d10e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184

Wcropus pa3BuTus CTepeoMeTpun

08 KAaK HayKU U €€ posib B PA3BUTHH 1 bubnmoreka [JOK
COBPEMEHHBIX MHKEHEPHBIX 1 https://m.edsoo.ru/7491efe0
KOMITBIOTEPHBIX TEXHOJIOT Ul
Wcropus pa3BuTus crepeoMeTpun

99 KaK HayKu U €€ poJib B Pa3BUTUU 1 bubmmoreka [JOK
COBPEMEHHBIX MHKEHEPHBIX U https://m.edsoo.ru/ec24dfc2
KOMITBIOTEPHBIX TEXHOJIOT Ul
Wcropus pa3BuTus cTepeoMeTpun

100 KaK HayKu U €€ poJib B Pa3BUTUU 1 bubmmoreka [JOK
COBPEMEHHBIX NHKEHEPHBIX U https://m.edsoo.ru/4dffda97
KOMITBIOTEPHBIX TEXHOJIOT Ul
Wcropus pa3BuTus crepeoMeTpun

101 KaK HayKu U €€ poJib B Pa3BUTUH 1 bubnunoreka [JOK
COBPEMEHHBIX NHKEHEPHBIX U https://m.edsoo.ru/74b2ad91
KOMITBIOTEPHBIX TEXHOJIOTHIA
HcTopus pa3BUTHS CTEPEOMETPUH

102 KaK HAayKu U €€ poJib B Pa3BUTUH 1 bubnnoreka [JOK
COBPEMEHHBIX NHKEHEPHBIX U https://m.edsoo.ru/f465d10e
KOMITBIOTEPHBIX TEXHOJIOTHIA

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME



https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/f465d10e

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA
OCHOBHOMH OBPA30OBATEJIbHOM ITPOT'PAMMBI

10 KIIACC
Koa .
IIpoBepsiemble MpeiMeTHbIE Pe3yJILTATHI OCBOEHNSI OCHOBHOI
NMPoBePSIEMOro .
. 00pa3oBaTeIbHOI MPOrpaMMbl CpeIHero oo1ero oopa3oBaHusA
7 I'eomerpus
7.1 OnepupoBaTh MOHATUAMU: TOUKA, IPAMasi, INIOCKOCTb
79 [IpuMeHATh aKCHOMBI CTEPEOMETPHH M CJICJICTBHS U3 HHUX IPU PEIICHUH
' TCOMETPUYECKUX 3a/1a4
73 OnepupoBaTh MOHATUSAMHU: TAPAJUICTLHOCTh W MEPICHIUKYISIPHOCTH
' HPSIMBIX U IIJIOCKOCTEH
74 KnaccudumupoBarh B3aMMHOE PACIIOJIOKEHHE MPSAMBIX U IJIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: JBYTPAHHBIN yroJl, TPAaHU JBYIPAHHOTO YIJIA,
7.5 pedpo IBYIpaHHOTO yIJia, JMHEHHBIA YroJl IBYTPAaHHOTO yIiia, TpaaycHas
Mepa JBYTrpaHHOTO yria
76 OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BBIMYKIBIM M HEBBITYKJIBINA
' MHOTOI'PaHHUK, JJIEMEHTHl MHOTOIPAaHHUKA, TPABUILHBIA MHOTOTPAaHHUK
77 Pacrio3HaBaTh OCHOBHBIC BHBI MHOTOTPAaHHUKOB (NMUpaMHa, MPHU3Ma,
IPSIMOYTOJIBHBIN Mapajieenunes, Kyo)
KnaccudunupoBate  MHOTOTpaHHHMKH, BBIOMpas  OCHOBaHUS  JUIA
78 KiaccupuKauuu  (BBIMYKIbIE W HEBBINYKJIblE  MHOTOTPAHHUKH,
' MpaBUJIbHbIE MHOTOTPAHHUKH, TIPSMBIE W  HAKIOHHBIE MPHU3MBL,
napasuieNenune/ibl)
79 OnepupoBath MTOHSITUSIMH: CeKymas IUIOCKOCTb, CeueHHEe
' MHOTOTPaHHUKOB
710 OOBSICHIATh  MPHUHLMIIBI  TOCTPOCHHUS] CEYEHUNW  MHOTOTPAHHUKOB,
' UCIIOJIB3Ysl METO CJIEIOB
Ctpouth ce4YeHHs] MHOTOTPAHHHUKOB METOJIOM CJICJIOB, BBITOJHATH
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYP:
BUJI CBEPXY, COOKY, CHU3Y
Pematp 3a1aun Ha HAXOXKJICHUE TEOMETPUUYECKUX BEIMYMH MO 00pa3iam
WIH alTOPUTMaM, TMPUMEHsSISI HM3BECTHBIC aHAJTUTHUYECKHE METOJbI TpH
7.12 pEIIeHNH CTAaHJAPTHBIX MAaTeMAaTHYeCKUX 3a/ad Ha BBIUMCIICHHE
pacCcTOSTHUN MEXAY IBYMS TOYKaMH, OT TOYKH JIO0 TPSIMOM, OT TOUKHIO
TUTIOCKOCTH, MEXTY CKPEIINBAIOIIUMUCS TIPSIMBIMHU
Pemarp 3a1aun Ha HAXOXJICHUE TEOMETPUUYCCKUX BEIMYHH IO 00pa3iam
7.13 WIH alTOPUTMaM, TMPUMEHsSIsS HM3BECTHBIC aHAJTUTHUYECKHE METOJbI TpH

peiCHUN CTAHAAPTHBIX MATCMATHYCCKUX 3a/la4d Ha BBIYHUCJICHHUC YIJIOB




MEXY CKPEIIMBAIOIIUMUCS MPSAMBIMU, MEXAY NPAMOU U IUIOCKOCTBIO,
MEXY INIOCKOCTSMU, JBYTPAHHBIX YIJIOB

Bbruncnsate 00bEMBI M IUIOLIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, nupamuaa) ¢ IpuMeHeHreM (GopMyJl, BHIYUCISATh COOTHOLICHUS

114 MEXIY IJIOIAISIMH MTOBEPXHOCTEH, o0BéMaMn MOJO0HBIX
MHOTOT'PaHHHKOB
715 OnepupoBaTh MOHATUSAMHU: CUMMETPHUS B IIPOCTPAHCTBE, LIEHTP, OCh U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (UTYpHI
W3Bnekatp, mpeoOpa3oBbIBaTh M MHTEPIPETUPOBATH WH(POPMALHIO O
7.16 NPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX (UTypax, MPEACTABICHHYIO Ha
yepTexkax U pUCyHKax
[TpumensaTh reomerpudeckue (akThl A PELICHUS CTEPEOMETPHUUECKUX
7.17 3ajjay, IMpeaNoJaralIiiX HECKOJIbKO ILIaroB pPELICHMs, €CIH YCIOBUS
IPUMEHEHUs 3aJJaHbl B IBHOH (opme
718 IIpuMeHATs mpocTEWIIME IPOrpaMMHBIE CPEACTBA U BIIEKTPOHHO-
' KOMMYHHUKAIIHOHHBIE CHCTEMBI IPH PEIIEHUH CTEPEOMETPUIECKHX 33124
719 [TpuBOANTE MpUMEPHl MaTEMATUYECKUX 3aKOHOMEPHOCTEH B MpHpoOJE U
' KHU3HH, PAcIIO3HABATh POSIBIIEHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE
[TpuMeHSTH MOTydeHHbIE 3HAHHUS HA TIPAKTUKE: aHATM3UPOBATh PeabHbIC
CUTYaIlMH ¥ IPUMEHSTH H3y4YCHHBIC TIOHSATHS B IPOLIECCE TIOMCKA PEIICHHS
MaTeMaTHYeCKu  CPOpMyTMpOBAHHOH  MPOOJIEMBI,  MOAEIHPOBATH
7.20 peanbHblE CUTYallMd HA SI3bIKE T€OMETPHHU, WCCIEAOBATh NMOCTPOCHHBIC
MOJIEININ C UCTIOJIH30BAHNEM T€OMETPUUYECKIX IMOHATUH U TEOPEM, arlrapara
anreOpbl, pemarbh NPaKTHYECKUE 3aJaud, CBS3aHHBIE C HAXO0XICHUEM
TreOMETPUYECKUX BEITMUNH
11 KIIACC
Kon .
IIpoBepsiemble nMpeAMeTHbIE Pe3yIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeaHero 001ero 00pa3oBaHus
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh MOHITUSMH: IHJIHHIPHYECKAs TOBEPXHOCTH, 00pa3yromime
6.1 [WIMHAPUYECKOW TIOBEPXHOCTH, IMIMHIP, KOHUYECKash IMOBEPXHOCTD,
' oOpa3yromue  KOHHYECKOM  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 PacrniozHaBath Tena BpaeHus (IHJIMHAP, KOHYC, cdepa u map)
6.3 OOBSACHATH CITOCOOBI IMOTyYSHHSI TEJ BPALCHHS
6.4 KnaccudumupoBaTs B3auMHOE pacrioiokeHue cepbl U MI0CKOCTH
OnepupoBaTh NOHATHSMHU: IIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA,
6.5 BHICOTAa CErMEHTa, IIAPOBOM CIIOW, OCHOBAaHWE IIAPOBOTO CJIOS, BHICOTA

IIAPOBOTO CJIOSI, IAPOBOH CEKTOP




6.6

Bbruucnate 00bEMBI M IUIOMIAAM IOBEPXHOCTEH Tel BpalleHHS,
TreOMETPUYECKUX TeJl C MPUMEHEHUEM (HopMyIT

6.7

6.8

OnepupoBaTh TOHATHSMHU: MHOTOTPaHHUK, BIMCAaHHBIM B cdepy Hu
OTNMCaHHBIN 0K0JI0 cdepsl, chepa, BHMCaHHAs B MHOTOTPAHHUK WJIH TEJIO
BpAILCHUS

BbIuucisTh COOTHOIIEHUSI MEXKTY TUTOLIAASIMU IOBEPXHOCTEH M 00bEMaMU
IMOAOOHBIX TEN

6.9

6.10

N300pakaTh n3y4yaemble (UTYpbl OT PYKH U C MPUMEHEHUEM IPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB

BbImonHATh (BBIHOCHBIE) IUIOCKHME YEPTEXKU U3 PHUCYHKOB MPOCTHIX

00BEMHBIX (uUryp: BHI CBepXy, COOKY, CHU3Y; CTPOUTH CEUEHUS Tel
BpallleHus

6.11

6.12

W3BnekaTb, MHTEPIPETHPOBATH M IPeoOpa3oBbIBaTh WH(POPMALHIO O
NPOCTPAHCTBEHHBIX T'€OMETPHYECKUX (UTYypax, MPEACTaBICHHYIO Ha
YepTekKax U pUCYHKAX

[TpumensaTh reomerpudeckue (akThl A PELICHUS CTEPEOMETPHUUECKUX

3aja4, MPEINoJiaralollluX HECKOJIbKO IIAaroB pEIIeHUs, €CIU YCIOBUS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme

6.13

6.14

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE
BBINONHATE NEHCTBUS CIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H

YMHOXKEHHUSI BEKTOpPAa Ha YHCIO, OOBSACHATh, KAKMMU CBOWCTBAMH OHU
o0J1aaroT

6.15

6.16

[TpuMeHsTH paBUIIO NapajlieNenuIe a Npy CI0KEHUH BEKTOPOB

OHepI/IpOBaTL HNOHATHUAMMA: JCKAPTOBBI KOOPAHWHATBI B IIPOCTPAHCTBC,
BCKTOpP, MOAYJIb BCKTOpA, PABCHCTBO BCKTOPOB, KOOpPAWHATBI BCKTOPA,
yroua MCKAY  BCKTOpPaMU, CKaJIIPHOC MMPOU3BCACHUC BCKTOPOB,
KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPLI

6.17

6.18

Haxoauth cymMMy BEKTOPOB M IPOU3BEACHHE BEKTOpAa Ha YHUCIO, Yroi
MEX/ly BEKTOpaMH, CKaJspHOE MPOU3BEIECHUE, PACKIIAbIBATE BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

38.IlaBaTB IIJIOCKOCTh YPABHCHUEM B I[eKapTOBOﬁ CUCTCMC KOOPpANHAT

6.19

6.20

6.21

Pemrats HpOCTGI\/JIIHI/Ie TCOMECTPHUICCKUEC 3ala4r HAa MIPUMEHCHUC BEKTOPHO-
KOOpAWHATHOTO METOJa

Pemrate 3agaun Ha OOKa3aTEIbCTBO MATEMATHYECKHX OTHOIICHHH M
HaxXOXJACHUC TCOMCTPHUICCKUX BCIUYUH I10 06pa3uaM WK aJiropuT™Mam,
MMPpUMCHAA HN3BCCTHBIC METOJBbI npu peHICHUN CTaHAAaPTHBIX
MATEMAaTHYCCKUX 3a1a4

[IpuMeHATh mpocTeWIIMEe NPOrpaMMHBIE CPEICTBA W DIIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPH PELIEHUN CTEPEOMETPUUECKUX 3a1a4

6.22

6.23

HpI/IBO)lI/ITB MMPpUMEPbI MATEMATUYCCKUX 3aKOHOMCpHOCTCﬁ B IIpUpOJAC U
JKHU3HHU, paCliO3HABATh MMPOSABIICHUC 3aKOHOB I'COMETPUUN B UCKYCCTBC

HpI/IMeHSITI) IMMOJIYYCHHBIC 3HAHWA Ha MPAKTHKE: aHAJIM3UPOBATh PCAJIbBHBIC

CUTYallUU YU IPUMEHATH U3yUEHHBIE MIOHATHUS B IIPOLIECCE ITOMCKA PEIICHHUS
MaTeMaTHYecKu  CcPOpMyIUpOBAaHHOM  MpoOJIeMBl,  MOJAEIUPOBATH




PCAIbHBIC CUTYyAIIUU Ha A3BIKC T'COMCTPHUH, HUCCICAOBATH IMOCTPOCHHBLIC
MOZCIIN C UCITOJIB30BAHUECM T'COMCTPHUICCKUX MOHSATUN U TCOPECM, allrapara
anre6pbl, pf€uiaTth MPaKTUYCCKHUE 3aaaydyud, CBA3AHHBIC C HAXOXIACHUCM
rCOMCTPHUYCCKUX BCINYNH



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kox
7

7.1

[IpoBepsieMblii 3JIeMEHT COIeP:KAHUS

I'eomerpus

OCHOBHBIE TTOHATHUS CTEPCOMETPHHU. Tqua, npsAMasd, IINIOCKOCTb, IIPOCTPAHCTBO.
ITonsarue 006 akCMOMATHYECKOM IMOCTPOCHUHU CTEPEOMETPUU: aKCHOMBI CTECPEOMETPHU
n CIICACTBUA U3 HUX

7.2

B3aumHoe  pacnosnoxkeHue OpsMBIX B [IPOCTPAHCTBE:  [EPECEKAIOLIUECH,
napajuleJibHble M CKpeuuBarouiyecs: mnpsMble. [lapamnenbHOCTs  OpSIMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajjiesibHble MpsIMblE B  NPOCTPAHCTBE,
NapajuleIbHOCTh TPEX NPSIMBIX, MapaJUIEIbHOCTh MPSMOM U IUIOCKOCTH. YTIIBIC
COHANPABJICHHBIMU CTOPOHAMH, YIOJ MEXIy MpsSMbBIMU B IPOCTPAHCTBE.
[TapamienbHOCTh MJIOCKOCTEN: NapajljieibHble MIOCKOCTH, CBOMCTBA MapajulesIbHbIX
wiockocteil. [Ipocreiinme mpocTpaHCcTBEHHBIE (UTYPHl Ha IMJIOCKOCTH: TETpadJip,
KyO, mapaJuiesenumne, IoCTPOSHUEe CeUeHU

7.3

7.4

7.5

[lepneHUKYIAPHOCTE NPSIMOM M IUIOCKOCTH: IEPHEHIUKYISIPDHBIE MpsSAMBIE B
IIPOCTPAHCTBE, MPSMBIE NTAPAJLJIEIIbHBIE U IIEPIIEHIUKYISIPHBIE K INIOCKOCTH, IPU3HAK
MEPIEHIUKYISIPHOCTH MIPSMOM U IVIOCKOCTH, TEOPEMA O IIPSAMOM NEPIEHANKYIIIPHON
IIJIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSAMOU U INIOCKOCTBIO, IBYTPAHHBII
YTOJ1, JMHEMHBIN YroJl IBYIpaHHOrO yriia. [lepreniuKyisp n HaKJIOHHBIE: paCCTOSIHUE
OT TOYKH JIO TUIOCKOCTH, PACCTOSIHUE OT MPSMOM JI0 TUIOCKOCTH, IPOCKIHSI (PUTYpPHI HA
IJIOCKOCTB. [IepreHIMKyYyIIpHOCTD IIJIOCKOCTEN: MPU3HAK NEPIEHANKYIAPHOCTH IBYX
mrockocrteil. Teopema o TpEX MepneHANKYIsIpax

IloHsATHE MHOrOrpaHHHMKA, OCHOBHBIE JJIEMEHTBI MHOIOIDAHHMKA, BBIMYKIBIE U
HEBBIITYKJIbIE MHOIOIPDAaHHMKH, DPa3BEPTKA MHoOrorpaHHuka. IIpusma: n-yronpHas
MpU3Ma, TpaHU M OCHOBAHUS NPU3MBI, IpsiMas M HAKJIOHHAs MPU3MBI, OOKOBasl U
IIOJIHAs ITOBEPXHOCTH Npu3Mel. [lapamnenenunen, npssMOyroJbHbIN MapajuIeIeIuIe
u ero coicrta. Ilupamuaa: N-yronbHas nupaMuia, rpaHd U OCHOBAHHWE NTUPAMUIBL,
OOKOBas M IOJIHAs MOBEPXHOCTh NMUPAMUAbI, MIPaBWIIbHAA U yCEU€HHas MUpaMuia.
OneMeHThl NpuU3Mbl W TUpaMuabl. [IpaBuiibHbIE MHOTOTPAaHHUKU: IOHSTHE
MIPAaBUJIBHOIO MHOTOTPAaHHMKA, IpPaBWIbHAS IPU3Ma M NPAaBWIbHAS INHUpaMUIA,
MpaBWIbHAs TPEyrojibHas MUpaMuaa U MpaBWIbHBIN TeTpasap, kyO. [IpeacraBnenue
O NPaBWIbHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOJEKayap M ukocadapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMCTpI/ISI B IMIPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIbHO TOYKH, HpﬂMOﬁ, IIJIOCKOCTH.
ONEMEHTBI CUMMCTpPUHU B nupaMmuaax, napajejicnmIic1ax, IIpaBUJIbHBIX
MHOT'OrpaHHUKax

7.6

Bbruncnenne 31€MEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yrisl. [lnomans
OOKOBOI MOBEPXHOCTM U TIOJHOM MOBEPXHOCTU MPSAMOM MPU3MBI, IUIOHIA/lb
OCHOBaHUMH, TeopeMa 0 OOKOBOI MOBEPXHOCTHU NMpsiMOM mpu3Msl. [lnomans 60xoBoi
[IOBEPXHOCTH U IIOBEPXHOCTU IMPABUIBHOM IMHMPAMHUIBI, TEOpEMa O IUIOLIALU
yceu€HHoM nupamuabl. [lonsarue 06 06béme. O6BEM nUpaMuIbl, IPU3MBI




[TomoGHbIe Tena B ipocTpancTBe. COOTHOIICHUST MEKIY TUIOINAASIMU TOBEPXHOCTEH,
00bEMaMU ITOTO0OHBIX TENT

11 KIIACC

Kon
6

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

6.1

6.2

[unmuuapudeckast MOBEPXHOCTh, 00pa3yIoIye MHITHHAPHYECKON TTOBEPXHOCTH, OCh
HHHHHI[pH‘-IeCKOﬁ IMOBCPXHOCTH. ]_[I/IJII/IH,IIp: OCHOBAaHUA N 6OKOBaH IIOBCPXHOCTD,
o0pa3yrolas 1 0ch, TUIOMIA/Ib OOKOBOH U IMOJTHON TOBEPXHOCTH

Konnueckass MOBEPXHOCTh, OOpa3yroIMe KOHUYECKOW TOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepxHOCTU. KOHyC: OCHOBaHME U BepilnHa, 00pa3yromas
1 OCb, TUIOMIAIb OOKOBOW U MOJTHON MMOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yrolne
Y BBICOTA, OCHOBAHUS U OOKOBAsi TOBEPXHOCTh

6.3

6.4

Codepa u map: HeHTp, paanyc, THaMeTp, IUIOIIaIb TOBEPXHOCTH cdepbl. Bzanmuoe
pacrosioxeHue cepbl U IIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IIIomanb
cepsl

N300paxkeHue Tel BpallleHUs Ha IUIOCKOCTH. Pa3BEépTka LUIHHIpA U KOHYyca

6.5

6.6

KomOuHanmu Ten BpamieHWss U MHOTOTPAaHHUKOB. MHOTOTPaHHHK, ONMUCAHHBINA
okoJio chepsl, chepa, BliMcaHHAsT B MHOTOTPAHHHUK, WU TEJIO BPAIlCHUS
[Tonstue 06 o0néme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMe

MPSIMOYTOJIBHOTO Mapajienenumnena u cieactsus u3 He€. OO0bEM IMWIMHIpA,
koHyca. O0bEM m1apa U miIomaasb cepol

6.7

6.8

[TogoOubie Tema B mpoctpaHcTBe. COOTHOLIEHUS MEXAY  IUIOMIAISIMU
MOBEPXHOCTEN, 00bEMaMHU MOAOOHBIX TET

Ceuenuss nMiaMHIpa (MapajuleIbHO M MEPIEHAMKYISIPHO OCH), CEUeHHsl KOHyca
(mapasuiebHOE OCHOBAHUIO M IPOXO/AIIee Yepe3 BepIINHY), CEUeHUS 11apa

6.9

BGKTOp Ha TINIOCKOCTH U B IIPOCTPAHCTBC. CrnoxeHre U BBIYMTAHUE BCKTOPOB.
YMHOXEHHE BEKTOpa Ha yucio. PaznoxeHnue BekTopa 1mo TpéM HEKOMIUTAHAPHBIM
BektopaM. IIpaBuno mapamienenunena. Pemenue 3amay, CBSI3aHHBIX  C
MIPUMEHEHUEM MPABUJI AEHCTBUIN C BEKTOpaMHU

6.10

IIpsmoyronbHasi cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BEKTOpA.
[Ipocreiimue 3amaum B KOOpAMHATaX. Yroil MexIy BekTopamu. CkansipHoe
MIPOM3BEICHNE BEKTOPOB. BbluMcieHHEe yriaoB Mexay NMPSMBIMH U IIOCKOCTSMHU.
KoopauHaTHO-BEKTOPHBIN METO/ MPH PELICHUN T€OMETPUUYECKUX 3a7a4




IMMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBePsSIeMOro
TpeOoOBaHUS

IIpoBepsiemble TPeOOBAHUA K MPEAMETHBIM Pe3yJbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Bnanenue Meronamum J0Ka3aTeNbCTB, AITOPUTMAMHU PELIEHUS 3ajady;
yMeHue (GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpPEAEICHHUE,
aKCUOMa, TeopeMa, CIIEACTBUE, CBOICTBO, NMpPHU3HAK, JOKA3aTeIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATH UX; YMEHUE (POPMYIUpPOBATH
0o0paTHOE M IPOTUBOIMOJIOKHOE YTBEP)KIACHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCHOJb30BATH METOJA MaTEeMaTUYECKOH HWHIYKIHHU;
IIPOBOAMTH JIOKA3aTEJIbHbIE PpACCYKIACHUS MpU pPEUIeHUM 3ajad,
OLICHUBATh  JIOTMYECKYK IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
ONEpUPOBATH MOHATHSIMH: MHOECTBO, IMOIMHOXECTBO, ONEpPALlMU Haj
MHOXECTBaMH; yMEHHE HCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmnapar AJis ONMCAaHUs PeaIbHBIX IPOLECCOB U SIBJICHUI U NPU pEeLICHUH
3ajjay, B TOM 4YHCIIEé M3 JpPYruxX Yy4eOHBIX IPeIMETOB; YyMEHHE
ONepupOBaTh NOHATUSIMU: Ipad, CBA3HBIN Tpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh M ONHUCHIBATh TIpadbl pasIUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

VYMeHue onepupoBaTh NOHATHUAMHU: HaTypaJbHOE YMCIIO, LIEJI0E YHCIIO,
CTENEHb C LEIbIM MOKa3aTeNeM, KOPeHb HaTypallbHON CTENEeHH, CTENEHb
C palMOHAIbHBIM  IIOKAa3aTeleM, CTENeHb C  JCHCTBUTEIBHBIM
nokasareiaeM, JorapuMm 4yuciaa, CHHYC, KOCHHYC U  TaHIE€HC
IIPOM3BOJIBHOTO YHUCIA, OCTATOK IO MOJIYJ0, PalMOHAJIBHOE YHCIIO,
UppAllMOHATIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHbIX,  LEJIbIX,
palloOHaIbHBIX, JEHCTBUTENBHBIX YHCEI; YMEHHE MHCIIOJIb30BaTh
MPU3HAKK JEIUMOCTH, HAUMEHBIIUI OOUIMI NeTUTeNh U HauMEeHbIIee
oO1iee kpaTHOe, anroput™M EBKIIMIa MpH perieHuy 3ajad; 3HAaKOMCTBO €
pPa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAaMH  CYHCIIEHUS; YMEHHE
BBINOJIHATh BBIYMCICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO
CTeNeHs MU U JorapudmMamu, npeoOpa3oBaHHs IPOOHO-pAlMOHATBHBIX

BBIpa)KeHHfI; YMCHHE OICPpHUPOBATH MNMOHATUAMH: TOCICAOBATCIIbHOCTD,




apudMeTHIecKasi Iporpeccusi, reoMeTpuUIecKas Iporpeccusi, 06CKOHEUHO
yObIBaromiasi  reoMeTpuYecKas  IpOTpeccusi; yMEHUE  3aJ]1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEeKYPPEHTHBIX (hopMyIT;
YMEHHUE OIEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMILIEKCHBIC YHCJIa, MOJYJIb M apI'yMEHT KOMIUIEKCHOTO yucia, hopma
3aMUCH KOMIUJIEKCHBIX Yucel (TeoMeTpudecKkas, TPUTOHOMETpUYecKas U
anreOpanveckas); yMeTh IPOHM3BOIAUTH apHU(PMETHUYECKUE IEHCTBHS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHl  HCIOJIH30BAHUA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUSIMHU: MaTpuua 2x2 u 3x3,

ONpeCaAC/IMTECIIb MATPHUILIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMmenune OIICpHUPOBATH INOHATUAMHU: pPAOVOHAIIBHBIC, WPpalMOHAJILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCEPABCHCTBA, HX CUCTEMBI; YMCHHC OIICPHUPOBATH
IHOHATHUAMU. TOXIACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHUC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/Iﬁ U HCPABCHCTB, PAaBHOCUJIIBHOCTbH
ypaBHeHPIﬁ, HEpaBCHCTB W CUCTECM, YMCHHC PpCUIATb YpPABHCHU,
HCPAaBCHCTBA M CHUCTCMbI C IIOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; pemaTtb
YpaBHCHU, HEPABCHCTBA W CHCTCMbBI C IIApaMCTPOM; IIPHUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCHICHUA MATEMATUUYCCKHX

3aJlad ¥ 3aaa4 M3 pa3JINIHbIX obnacreit HAayKHU U peaﬂbHOﬁ KHU3HU

VYMeHue onepupoBaTh MOHATUAMH: (QYHKUUSA, UYETHOCTb (PYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (YHKIUH, MOHOTOHHOCTb
byHKLIMH, SKCTpeMyM (DyHKIMM, HauOoJbIllee M HaUMEHbIIee 3HaYeHUs
(GyHKIIMM Ha IPOMEXYTKE, HepepbIBHAs (PYHKIINS, aCUMITOTHI Tpaduka
¢byHKLUY, TIepBas U BTOpas NPOM3BOIHAs (PYHKIMH, T€OMETPUUECKUI 1
¢u3nyecKkuil CMBICT TPOU3BOAHON, IepBOOOpa3Hasi, ONpeAeIEHHBIN
MHTETpajl; yMEHUE HaXOAWThb aCHUMOTOTHI Tpaduka (YyHKIMU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMIO3UIUHN (DYHKIMH, HAXOIUTh ypaBHEHHE KacaTeNbHOW K rpaduky
(GyHKIIMM; YMEHUE HaXOAWUTh MPOU3BOJIHBIE AJIEMEHTApHBIX (DYHKLIH;
YMEHHUE HCIIOJIb30BaTh IPOU3BOJHYIO JJs HCCIENOBaHUS (YHKLHH,
HaXOJUTh HaWOOJbIINE W HAaUMEHBIINE 3HAYeHUs (QYHKIMI; CTPOUTH
rpaduKd MHOTOWIEHOB C HCIOJb30BAHUEM amiapara MaTeMaTH4YeCKOro
aHaM3a; MPUMEHSTh NPOU3BOJAHYIO MJI HAXOXKICHHUS HaWIydIlero
pellieHus] B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-DKOHOMUYECKUX H

bu3HYeCcKUX 3aa4ax; HaXOJUTh TJIOMAIH U 00bEMBI (PUTYP C TIOMOIIIBIO




HHTErpaia; MpuBOAUTb INPUMEPbl MATEMATHYCCKOI'0O MOACIIMPOBAHUA C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GyHKIMA, KOMOO3UIMS (YHKIUH, JTUHEeHHas (YHKIUS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKLu, CTENeHHast byHKIu,
TPUTOHOMETpHUYECKHEe  (YHKIMH, OOpaTHbIE TPUTOHOMETPHYECKUE
¢GyHKUIMM, TOKaszaTenbHas H Jorapupmuueckas (yHKIUH; YMEHUE
CTpOUTHh TpaduKy HM3yYeHHBIX (DYHKIWH, BBINOIHATH MPEOoOpa30BaHUS
rpaduKoB GYHKUUH, UCTIOIB30BATh IPaUKH IS U3yYCHUS MTPOIIECCOB U
3aBUCHMOCTEH, NIPU PEUICHUH 33/1a4 U3 JPYTUX YYEOHBIX IPEIMETOB M
3a71a4 U3 peaIbHOM JKM3HU; BBIPAXKaTh (POPMylIaMU 3aBUCUMOCTH MEXIY
BEJINYMHAMU; UCTIOJIB30BaTh CBOMCTBA M Ipaduku QyHKIUI 415 pereHus
YpaBHEHHIA, HEPaBEHCTB M 3aJa4y C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHO INIOCKOCTH MHOXECTBA PEIICHUH YpaBHEHHI, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3aJaud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, A0JIM M YacTH, Ha JIBUXKEHUE, padoTy, CTOUMOCTh TOBApOB U
YCIIyT, HAJIOTH, 3aJ1a4d U3 00JIACTH YIPaBIICHUS JIUYHBIMH M CEMEHHBIMU
(¢uHaHCAMM); COCTABIATh BBIPAXKEHUS, YPABHEHMsI, HEPAaBEHCTBA U MX
CHUCTEMBI IO YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE H
OLIEHUBATh MPaBIONONO00HOCTh pE3yJIbTaTOB; YMEHHE MOJAEIMPOBATH
peaNbHbIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBJIATH BBIPAXKCHMS,
YpaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl II0 YCJIOBHUIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJEIHA C MCIONb30BAaHUEM aIllapara

anreOpbl, UHTEPIPETUPOBATh MOJyYSHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHSIMU: CpeiHee apumeTHieckoe, MeauaHa,
HauOoJIbIlIee ¥ HAUMEHbIIIEe 3HAYCHUS, pa3Max, TUCTIEPCHUs, CTAaHJapPTHOE
OTKJIOHEHHE YMCIIOBOTO HabOopa; yMEHHE U3BJIEKAaTh, UHTEPIIPETUPOBATH
uH(pOpMaIIKIO, TIPEJCTABICHHYIO B TAOMUIaX, HA JUarpaMmax, rpagukax,
OTpakarolllyt0 CBOMCTBA pEAIbHBIX MPOIIECCOB U SIBJICHU; TPEICTABIIATh
uH(pOpMAILIMI0O C TIOMOIIBIO Ta0NHMIl ¥ JAWarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JIaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TpaduuecKux
METOJIOB U JIEKTPOHHBIX CPEJCTB; TpaUIECKH UCCIEIOBATh COBMECTHBIE
HAONIOZICHUSI C TIOMOINBIO JHarpaMM pacCeMBaHUs H JIMHEHHOMN

perpeccuun




YMeHue omnepupoBaTh MOHSATHSMH: CIYYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIIYYaHOTO COOBITHS; YMCHHE BBIYUCIIATH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TpapUUECKUX METOJOB; MPUMEHSTH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposTHOCTH, popMyny bepHymin, komOuHAaTOpHBIC (PAKTHI M GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OINEPHUPOBATH
NOHATUSIMH: CIy4aiiHasi BeJIMYMHA, pPAaclpelesiecHHe BEpPOSITHOCTEH,
MaTEeMAaTHYECKOE OXHUJIAHWEe, JHUCIEPCHs M CTaHAApTHOE OTKIIOHCHHE
CIIy4allHOW BEJNIWYHMHBI, (YHKIUH paclpelesieHuss ¥ IJIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJIbHOTO W HOPMAJIBHOTO pacIpeesieHuil;
YMEHHE HCIIOJIB30BaTh CBOWCTBA W3YYCHHBIX pACIPENCICHUN JUIs
pelIleHusT 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/bI BBIOOPOYHBIX HCCIICIOBAHUIN; yYMEHHE TNPUBOJIUTH IPUMEPHI
MIPOSIBIICHUST 3aKOHA OOJBINNX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SIBJICHHSIX; YMEHHUE ONEPUPOBATh TOHATHIMH: COUCTAHUE, TICPECTAHOBKA,
YHCII0O COYCTAHMA, YUCIIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; yMmeHHE
IPUMEHATh KOMOMHATOPHBIC (DaKThI U PACCYKICHHUS ISl PEIICHUS 3a]1a4;
OIICHUBATh  BEPOSTHOCTH  PEANBHBIX  COOBITHIA, COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yibTar

YMeHue omnepupoBaTh IMOHATUAMU: TOYKA, MpsMas, IUIOCKOCTb,
IPOCTPAaHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHHM yrodi,
JBYTPaHHBIA YroJl, TPEXIPaHHBIA YTOJ, CKpEIIMBAIOLIMecs INpsMBIE,
NapajuIeIbHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, Yrojl MEXKIY HPSIMOM M IJIOCKOCTBIO, YrOJ MEXAY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO0 MJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMU, PACCTOSIHUE MEXAY IUIOCKOCTSIMH; YMEHHUE HCII0JIb30BATh IIPH
pellleHnH 3a7ad M3yuyeHHble (DaKThl M TEOPEMBbl IUIAHUMETPHH; YMEHHE
OLICHMBAThb pa3Mepbl OOBEKTOB OKPYKAIOLIEr0 MHpa; CTPOUTH
MaTeMaTUYeCKUe MOJENIM C TOMOIIbI0 T'€OMETPUYECKUX MOHITHUH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YN
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YMeHue onepupoBaTh MOHATUSMU: TUIOMATL QUTYpPHI, 00BEM (QUTYPHI,
MHOTI'OIrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHHKA,
KyO, Mmapannenenurne], Mpu3Ma, NUpaMmuia, (Gurypa M MOBEPXHOCTH
BpalieHus, MWIMHIP, KOHYyC, map, chepa, miomanb cepsl, IUIONab
MOBEPXHOCTH MHPAMUJbI, MPU3MBI, KOHYyca, IMIUHApPA, O00BEM Kyoa,

MMpAMOYTOJIBHOI'O IMapauICiICIiuneaa, mUupaMuabl, MpPU3Mbl, OUJIHHIpPA,




KOHYCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHUsI KOHyCa M LIWJIMHJIpA,
NapajuleJibHble OCH WM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicss ceppl, IMIMHAPA, KOHYCa; YMEHUE CTPOUTH CEUYCHHE
MHOT'OTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalIEHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHUE NMPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
dbopMyIUpoBaTh ONpeAeIeHUsI U3y4aeMbIX (PUTyp, BHIABUTATH TUIIOTE3bI
0 CBOMCTBax M MPHU3HAKaX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OmnpoBepraTh UX; YMEHUE MPOBOAMUTH Kiaccupukanuio ¢Guryp mo
pa3IMYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIE IOMOJHHUTEIbHbIC

IMOCTPOCHUA
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YMeHHe onepupoBaTh IOHSATHUSMHU: JBIJKEHHE B TPOCTPAHCTBE,
NapauIeIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOAO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHUTEKTypE; HUCIIOJIB30BAaTh T'€OMETPHUUCCKUE OTHOIICHHUSI
MIPH PEIICHHH 33/1a4; HAaXOJUTh TEOMETPUICCKUE BETHUNHBI (JTHHA, YTOJI,
IOIab, 00BEM) IPU PEIICHUH 3a/1a4 U3 IPYTUX Y4EeOHBIX IPEIMETOB H
U3 pealbHOW JXKU3HW; YMEHHE BBIYUCIATH T'€OMETPHUYCCKUE BEITMUUHBI
(MHA, yroJ, IUIOIIaib, OOBEM, IJIONIAIh MOBEPXHOCTH), HCIOJIB3YS
W3YYCeHHBIC (POPMYIIBI U METOJBI, B TOM YHCJIC: IIIONIAh TOBEPXHOCTH
MUpPaMUIbI, TPU3MBI, KOHYCa, HWIMHIPA, TUIOmaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO  TApAJIICIICNUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, m1apa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (I)I/Il"yp
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YMeHHe onepupoBaTh NOHATUAMU: NPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEJCHUE BEKTOpa Ha YHCIO, PAa3JIoKEHHE BEKTopa Mo Oaswucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IIPOM3BEACHHE, YIONl MEKIY
BEKTOPaMH; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPIAMHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3aJad M 3aJad JAPYTUx y4eOHbIX

npeaMecToOB

13

VYMeHne BbIOWpATh TMOAXOMAIIMNA METOJ JUIS PEIICHUsS 3a]add;
MMOHMMaHUE 3HAYMMOCTH MATEMAaTUKA B U3YYEHUHU IMPUPOJHBIX U
OOIIIECTBEHHBIX TMPOIIECCOB W  SIBJICHWUW; yMEHHE pacro3HaBaTh

MMPOSABJICHUC 3dKOHOB MAaTCMATUKHU B HCKYCCTBC, YMCHHC INPUBOAUTH




NpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCHICKOM W  MHUPOBOM

MaTEeMaTU4YeCKON HayKu




INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

1O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
1 Yucna u BBIYHCIICHUS

11 HartypanbHblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Paunonansubie uuciaa. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, TPOLEHTHI,
' OeCcKOHEeUHbIE TIEPUOUYECKUE IPOOH

13 Apudmernieckuil KOpeHb HATypaJIbHOM cTeneHu. JedcTBus ¢ apuMeTHIeCKUMU
' KOpHSIMH HAaTypAJIbHOM CTEIIEHU

14 Crenenp ¢ menbiM mokazateneM. CTeneHb C PpalMOHAIBHBIM ITOKA3aTeIeM.
' CBoiicTBa cTeneHU

15 CuHyc, KOCHHYC W TaHTEHC YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTAHT'€HC YMCIIOBOI'O apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHble U HaTypaIbHbIE JOrapu(MbI

JlelicTBuTenbHble uucia. ApudpMmeTuyeckue onepanuuu ¢ JAeHCTBUTEIbHBIMU
17 yuciaamu. [lpuOmkE€HHBIE BBIYMCICHUS, NpaBUJIa OKPYIJIEHUS, NPUKHIKA U
OIICHKA PE3yJIbTaTa BHIYMCICHHI

1.8 [IpeoOpa3oBanue BoIpaKEHUN

1.9 KommiekcHbie uncna
2 VpaBHEHUS M HEPABEHCTBA

2.1 Llenbie U qPOOHO-pAIHOHAIBHBIE YPABHEHUS

2.2 WppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpuyeckue ypaBHEeHHs

2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS

2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPABEHCTBA

2.6 HppannoHaibHble HEpaBEHCTBA

2.7 [Toka3zaTenbHble U JOrapupMUUECKUE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB

2.10 VYpaBHEeHMsI, HEpABEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 Marpwuia cucTeMsl THHEHHBIX YpaBHEHUH. OnpeaennTeTh MaTPUIIBI
3 OyHKIWH U TpaduKH




Oynkius, crocodsl 3axanus GyHkuuu. ['padpuk ¢yHkuuu. BzaumHO oOparHbIe

3 ¢ynkuuu. YétHeie u Heu€THBIe QyHKIMU. [lepuoauueckue GpyHKIHHN
OO6nacte ompeneneHus: U MHOXKECTBO 3HaueHW ¢yHkumu. Hymu QyHKmm.
32 [IpomMexxyTkH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHUH.
' MakcumymMbl 1 MUHEMYMBI QyHKIMH. HanOonbinee u HauMeHbllee 3HAYCHUE
(bYHKIIMH Ha TPOMEXKYTKE
33 CrenenHass QyHKIMS C HaTypaJbHBIM W LENbIM NOKazateneM. EE cBoiicTBa n
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH
36 Touku paspeiBa. AcumntoTsl rpadukoB ¢ynkuuid. CpoiicTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 3aaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndaeckas u reomeTprueckas nporpeccun. @opmyia CI0KHBIX MTPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 [TpousBonnas ¢pynkiuu. [IpousBoiHbIE 371eMEHTAPHBIX (PYHKIIHIA
[lpumeHeHne TPOU3BOAHOW K HCCIEAOBAaHUIO (YHKIMH HAa MOHOTOHHOCTh M
4.2 aKcTpeMyMbl. HaxosxieHre HanOobIero 1 HaMMEHbBIIETO 3HaYeHHs (PyHKINU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoXecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTucTUKA
6.1 OmnucatesnbpHas CTATHCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 ®Durypsl Ha IIOCKOCTH
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpalleHUs
7.5 KoopaunaTsl 1 BEKTOPHI




MNOACHUTEJIBHASA 3AIINCKA

Yyebnbiii Kypc «BeposiTHOCTh M CTaTUCTHKa» YriayOJEHHOTO YPOBHS SIBIISIETCS
MPOJOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOIO Y4YeOHOro Kypca YriayOia&HHOTro
YPOBHSI Ha YPOBHE CpeJIHEro 001iero oopazoBanus. Y4eOHbIN Kypc MpegHa3HaueH
Uit popMupoBaHUS y 0OYYaIOIIUXCSl CTATUCTUYECKOM KYJIbTYphl M MOHUMAaHUS
PO TEOPUH BEPOSTHOCTEW KaK MATEMAaTUYECKOTO MHCTPYMEHTA I U3YYEHUS
CIIy4ailHBIX COOBITHI, BEIMYMH U mporieccoB. [Ipu n3yuenuun kypca o0oramaroTcs
MPEACTaBICHUS] OOYYaIOIUXCA O METOJaX MCCIEJOBaHUS W3MEHUMBOTO MUDA,
pa3BUBAETCSl NMOHMMAHHE 3HAYUMOCTU W OOIIHOCTH MAaTEeMaTUYECKUX METOJIOB
MO3HAHUSI KaK HEOThEMJIEMOM YacTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS.

Coneprkanre yueOHOTO Kypca HAIpaBJICHO Ha 3aKpeIICHUE 3HAHWMN, TIOTyYEeHHBIX
MpU U3YYEHUU Kypca Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs, U HA Pa3BUTHE
MPEACTABICHUN O CITy4ailHBIX BEJIMUYMHAX U B3aUMOCBSI3SX MEXK/1y HUMU Ha BaXKHBIX
MpUMeEpax, CIOKEThl KOTOPBIX MOYEPITHYTHI U3 OKPYKalolIero Mupa. B pesynbrate
y 0Oydyaromuxcsi JODKHO CchOpMHpPOBATHCA TMPEACTAaBICHHE O Hauboliee
yHIOTPEOUTENBHBIX W OOIIUX MATEMAaTUYECKUX MOJENSAX, HCIHOJIb3yeMbIX s
OIMCAHMS aHTPOMIOMETPUUECKUX U JIeMOrpapruecKuX BEJIMYWH, MOTPEITHOCTEH B
pas3uyHbIe pojia U3MEPEHUSIX, TUTEIBHOCTA 0€30TKa3HON paboThl TEXHHUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MAaCCOBBIX SIBJICHUN U TIPOIIECCOB B 00111eCTBE. Y UeOHBIIM
KypcC SIBJISIETCS 0a30il JIIi OCBOEHHUSI BEPOSITHOCTHO-CTATUCTUUYECKUX METOJIOB,
HEOOXOJIMMBIX CIIEHUAIUCTAM HE TOJIbKO MHXKEHEPHBIX CIEUATIBHOCTEH, HO TaKXKe
COIIMAIBHBIX U MICUXOJIOTUYECKHUX, TOCKOJIBKY COBPEMEHHBIE OOIIECTBEHHBIC HAYKHU
B 3HAUUTEJIbHOW MeEpe UCIOJB3YIOT afmapar aHajin3a OOJbIINX JTaHHBIX.
[leHTpanbHyl0 4YacTh Yy4€OHOTO Kypca 3aHMMAaeT OOCYXIEHHE 3aKOHA OOJIbIINUX
yucesl — (PyHIaMEHTaJIbHOTO 3aKOHA MPUPOJIbI, MMEIOIIET0 MaTEeMaTHYECKYIO
dbopmanuzaiuio.

B cooTBercTBMM ¢ YyKa3aHHBIMH LEJSIMU B CTPYKType Y4ueOHOro Kypca
«BepoATHOCTh M CTATUCTUKA» Ha YrayOJEHHOM YpPOBHE BBIJICICHBI OCHOBHBIC
coniepkatenbubie TUHUM: «CiydaiiHble COOBITHS U BEpOSITHOCTU» U «CiydaiiHble
BEJTUYMHBI U 3aKOH OOJIBIIIUX YHUCEID).

[ToMuMO OCHOBHBIX JTMHUHM B y4€OHBIN KypC BKIIIOUEHBI 3JIEMEHTHI TEOPUU TpadoB
U TEOPUH MHOKECTB, HEOOXOAMMBIC JIS TOJIHOIEHHOTO OCBOEHHUS MaTepuasa
JTAHHOT'O Y4eOHOTO Kypca U CMEXKHBIX MaTeMaTHYECKUX YUCOHBIX KYpPCOB.
Copepxanue nmuHun «CiydailHble COOBITHS M BEPOSITHOCTY CIY>KUT OCHOBOM JJIs
dbopMupoBaHUsSI TMPEJACTABICHUN O PACHPENCIICHUH BEPOATHOCTEH  MEXIy
3HAYCHUSAMHU CIyYaWHBIX BEJIUYMH. BaXKHYIO 4aCTh B 3TOM COAEPKATEILHOU JTUHUU
3aHUMAeT HU3YYE€HHE TEOMETPUYECKOT0 W OWHOMHMAJIBHOTO paclpelesieHu u
3HAKOMCTBO C WX HEMPEPHIBHBIMH aHAJIOTaMU — MOKa3aTeIbHBIM U HOPMaJbHBIM
pacrnpeneneHusIMU.

TeMbl, CBsi3aHHbIE C  HENOPEPHIBHBIMH  CIyYalHBIMH  BEIMYMHAMHU U
pacnpeneneHus MU, AaKIEHTUPYIOT BHHMaHUE OOYYalOlIMXCS Ha OMHCAaHUH U



U3YYEeHUU CIyYaWHBIX SBJIEHUH C MOMOIIBI0O HEMPEPBIBHBIX (QyHKIMH. OCHOBHOE
BHUMAaHUE YAENSAETCA MO0KA3aTeIbHOMY U HOPMaJIbHOMY PacIpeAeIeHUsIM.

B ydeOHOM Kypce mpeaycMaTpuBaeTcs 03HAKOMHUTEIIbHOE U3YUYEHHUE CBSI3U MEKIY
CIIy4ailHBIMM BEJIMUYMHAMU U OMUCAHUE ATOM CBSI3U C MOMOIIbIO KO3hPuimeHTa
KOPPEJISLIUUA U €T0 BEIOOPOYHOTO aHajora. TU JIEMEHThI COJIEP KaHUs pPa3BUBAIOT
TeMy «Jluarpammbl paccenBaHUs», MU3yUYEHHYIO Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs, © BO MHOIOM OIMPAIOTCS Ha CBEACHUS M3 KypCOB aiareOpbl u
TE€OMETPUH.

Emé oauH 3neMeHT cOoAep:KaHusl, KOTOPbIA MPEAJIaraeTcsi Ha 03HAKOMUTEIbHOM
YPOBHE — MOCIEA0BATEILHOCTD CyYailHBIX HE3aBUCUMBIX COOBITUI, HACTYNAIOIINX
B €IMHUILY BpeMeHU. O3HAKOMJIEHUE C PACIPEIEIEHUEM BEPOSATHOCTEN KOJIMYECTBA
TaKUX COOBITHI HOCHUT Pa3BUBAIOIIMNA XapakTep M SBISETCS aKTyaJlbHBIM MJis
Oyaymux aOUTypUEHTOB, MOCTYMAIOIINX HA Y4eOHbIE CIICIIMATIbHOCTH, CBSI3aHHBIE C
OOIIECTBEHHBIMU HAYKaMHU, IICUXOJIOTHEN U YIIPaBICHUEM.

Ha wusyuyenue yueGHOro Kypca «BeposTHOCTh M CTaTHUCTHKa» Ha YriayOJIEHHOM
ypoBHe oTBOAMTCS 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Henenio), B 11 kiacce
— 34 yaca (1 gac B Hezemio).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

['pad, cBs3ubIil rpad, mytu B rpade: mukisl U mnend. CTeneHb (BaJIEHTHOCTH)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CnyualiHble SKCHEPUMEHTHI (OMBITHI) M Cly4YalHbIE COOBITHS. DJIEMEHTAapHBIC
coObITHsl (McXxo/bl). BepodaTHocTh ciydailHOro coObITHS. biu3ocTs 4YacToThl U
BEPOSTHOCTU COOBITUM. CiTydalfHbIE OIBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHSIMHU.

Omnepanuu Haja COOBITHSIMH: TEpecedyeHrue, OOBEAMHEHHE, MPOTHUBOIOIOKHBIC
coObITHs. Jnarpammel Ditepa. Dopmyiia CI0KEHUS BEPOSATHOCTEM.

YcnoBHass BEpOATHOCTb. YMHOXKEHHE BepoATHOCTEW. JlepeBo cirydallHOTO
skcniepumenTa. Gopmyna nmosHoM BepostHOocTH. Dopmyna balieca. HezaBucumbie
COOBITHS.

bunHapHbIil ciayyaliHbIl ONBIT (MCHBITAHUE), yClleX W Heyaada. HezaBucumbie
ucnblTanust. Cepusi HE3aBUCUMBIX MCIIBITAHUN 1O MEpBOro ycrexa. IlepectanoBku
u Qakropuan. Yucno coueranuit. Tpeyronpuuk Ilackans. ®opmyna OuHOMA
Herorona.

Cepusi He3aBucHMMBIX ucnbiTaHud bepuymnu. CnydallHbI BbIOOpP M3 KOHEUHOM
COBOKYITHOCTH.

Crnyuqalinas BenuuuHa. Pacripenenenue BeposTHOCTEN. /J[narpaMmma pacipenencHusl.
Onepauun HajJ CIy4allHBIMM BEJIMYMHAMU. DHHapHas cioydailHas BeIUYHUHA.
[Ipumepsl pacpenenaeHunii, B TOM YUCJIE T€OMETPUUECKOE U OMHOMHAJIBHOE.

11 KUIACC

CoBMeCTHOE paciipeaeIeHHE IBYX CIyYalHbIX BEeIMYUH. He3aBucuMBbIe CllydaliHbIe
BEJIUYUHBI.

MareMaTuyeckoe OKHMJlaHWE CIydyallHOM Benu4uHbl (pacnpeneneHusi). [Ipumepsl
NPUMEHEHUSI ~ MaTEeMaTUYeCKOTO OXKHUIaHUs (cTpaxoBaHue,  JioTepes).
Matematnueckoe oxugaHue OMHAPHOW Ciy4yallHON BelWYuHBI. MaTeMaTtnyeckoe
OKMJAHUE CyYMMBbl CIIy4ailHbIX BEJIWYMH. MaTremMaTH4ecKoe  OKUJAHUE
reOMETPUYECKOTr0 1 OMHOMUAIILHOTO Pacipe/IesIeHUH.

Jlucniepcust ¥ CTaHIAPTHOE OTKJIIOHEHWE CIyYalHOW BEIUYUHBI (pacrpesieieHus]).
Hucnepcusi OWHApHOW CIy4ailHOW BEJIUYMHBI. MaTemMaTH4YecKoe OKUJIaHWe
NPOU3BEACHUS M JIUCIIEPCUS CYMMBbl HE3aBHUCHMBIX CIy4allHbIX BEJIMYMH.
Jucnepcuss W CTaHAAPTHOE OTKJIOHEHHWE OWMHOMHUAJIBHOIO paCHpeeIICHUS.
Jucniepcust 1 cTaHAAPTHOE OTKIIOHEHUE TEOMETPUUECKOTO PACIIPEACIICHUS.
HepaBenctBo YeoOniméBa. Teopema UYeOwiméBa. Teopema bepnymnu. 3akoH
OosblIMX  4yucesn.  BbIOOpouHBI  MeTod — uccienoBaHuil.  Bwribopounbie
XapakTepucTUKU. OLIEHMBAHUE BEPOSITHOCTH COOBITUS 1O BHIOOPOYHBIM JAHHBIM.
[IpoBepka NpOCTEUIINX TUITOTE3 € MOMOLIBIO U3YUEHHBIX PACIIPEICICHUMN.
HenpepeiBHble  ciyyaliHble  BenuuyuHbl. [lpumeppl. DyHKIUSA  ILIOTHOCTH
BEPOSAATHOCTH pacmpenciicHus. PaBHOMEpHOE pacnpelesieHHe W €ro CBOMCTBA.



3ajauun, NIpUBOASIINE K MTOKA3aTEIbHOMY PAcCHpeaeiIeHUI0. 3a1aun, MIPUBOASIINE K
HOPMAJIBHOMY  PacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NOKa3aTeNbHOIO pacnpeesieHus, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacnpeneneHns. PyHKIHA ITIOTHOCTU U CBOMCTBA HOPMAJIBHOTO PACIIPEIEICHUS.
[TocnenoBaTeabHOCTh OJUHOUYHBIX HE3aBUCUMBIX COOBITUH. 3aauu, IPUBOASILINE K
pacnpenenenuto [lyaccona.

KoBapuauus nByx ciydaitHsix BennuuH. KoadduuueHt nuHelHON Koppensuuu.
CoBMecTHBIE HAOMIOJEHUS JBYX BeIMYMH. BpiOopounslii ko3 duumeHt
Koppenanuu. Paznmuune mexay JUHEWHOW CBSI3bI0 U NPUYUHHO-CIIEICTBEHHOMN
CBA3bI0. JIMHENHAsA perpeccus, METOJl HANMEHBIINX KBapaToB.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUS YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» (YTJYBJIEHHBI YPOBEHB) HA
YPOBHE CPEJHETI'O OBIIET'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIMTAHMS

c(hOPMHUPOBAHHOCTh TPAKIAHCKOM MO3UIIMH OOYYaIOIIerocs Kak aKTUBHOTO M
OTBETCTBEHHOTO YJIeHAa POCCUMCKOI0 O0IIEeCTBA, IPEACTABICHUE O MATEMaTHICCKUX
OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHH, MPOIEAYp
rpaXaaHCKoro  obmectBa  (BBIOOPBI, OMPOCBI W JApPyroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIHUSIMA ¥ HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh POCCUHCKOM TPAKIAHCKONW HIACHTUYHOCTH, YBAXKECHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAHUE HTUX JOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHWE JIyXOBHBIX IIEHHOCTEH POCCUMCKOTO Hapoaa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U AESATENbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIa/la B IOCTPOCHHUE YCTOMUMBOrO OYyIIero;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUWE K MHUpPY, BKIHOYAas OJCTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, PELIEHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3uYecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHUSI MPUMEHSTh MaTEeMaTUYECKHUE 3HAHUS B HHTEpecax
3I0POBOTO M O€30IMacHOr0 o0pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (37I0pPOBOE MHUTAaHWE, COATAHCUPOBAHHBIM PEKHUM 3aHATHH M OTABIXA,
perynspHas ¢u3nueckas aKTUBHOCTH), (DU3UYECKOE COBEPIIECHCTBOBAHHE TIPU
3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYIOTIO0MS, HHTEPEC K Pa3TMUHBIM
chepam npodeccuoHaIbHON JEATEBHOCTH, CBSI3aHHBIM C MaTeMaTUKOM W e€
MPUJIOKEHUSIMUA, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOp Oynymied npodeccuu u
pear30BBIBaTh COOCTBEHHBIC >KU3HEHHBIE TJIaHbI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTEeMaTUYeCKOMY OO0pa30BaHHUIO M €aMOOOpPa30BaHMIO Ha MPOTSHKEHUH BCEH
JKW3HU, TOTOBHOCTh K aKTMBHOMY YYacTHIO B PEHICHHWU MPaAKTUYECKUX 3aaad
MaTeMaTU4YECKOU HapaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS



c(hOpPMHUPOBAHHOCThH HKOJIOTHYECKON KYJIbTYPhI, IOHUMAHUE BIIUSHUS COIIMAIBHO-
AKOHOMMYECKHX ITPOIIECCOB HA COCTOSIHHUE MPUPOAHOM M COLMAIBHOM CpEbl,
OCO3HaHHUE TIJI00AILHOTO XapakTepa H3KOJIOTHYECKHX IMpOoOJieM, OpHUEHTalus Ha
NPUMCHCHHE MaTEeMaTHMYEeCKUX 3HAHMM I  pelieHus 3ajad B o0JlacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKH U OOIIECTBEHHON MPAKTHUKHU, TOHUMaHUE MAaTEMAaTUUYECKON HAyKH
Kak c(ephl YETOBEUECCKON NIEeATETLHOCTH, ITAMOB €€ Pa3BUTHS M 3HAYMMOCTH JIJIS
Pa3BUTHS IMBWIM3ALUM, OBJIAJICHUE S3BIKOM MAaTEMAaTHUKW M MaTeMaTH4YeCKOU
KYJBTYpOU KaK CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITH TPOCKTHYIO
U UCCIIEIOBATEINIbCKYIO JEATEIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3naBaTe/ibHBbIEC YHUBEPCAJIbHBIE YUeOHbIE 1eiicCTBUS

ba3oBble 1oruyecKkue 1eMcTBUA:

BBISBJSITh M XAPAKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKH MAaTEMaTHYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;
BOCIIPUHUMATh, (GOPMYITUPOBAThH U MPEOOPA30BLIBATH CYXKACHUS: YTBEPAUTEIbHBIC
Y OTpULATEIbHBIC, EAUHUYHbBIC, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJIAIT MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOPEYUs B
(dakTax, NaHHBIX, HAONIOACHUSX W YTBEPKIAEHUSX, MpeHyiaraTb KPUTEpUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JIeJIaTh BBIBOJIBI C UCIIOIb30BaHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U MHTYKTUBHBIX
YMO3aKJIFOU€HHUI, YMO3aKIIFOUEHH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIBHO J0KAa3aTeIbCTBA MAaTEMaTHUYECKUX YTBEPKICHUN
(MpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTEH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJIECHUS U BHIBOJIbI;

BBIOMpATH CMOCOO pelieHus yueOHOU 3a1aun (CpaBHUBATh HECKOJIBKO BapHUAHTOB
pelieHusi, BbIOMpaTh HauOoyiee MOAXOMAIIUN C YYETOM CaMOCTOATEIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaregbcKkue 1eHCTBUA:

UCIIOJIb30BaTh  BOIMPOCHl KaK MCCIEAOBATENIbCKUA HMHCTPYMEHT TO3HAHUA,
dbopMynaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3ULIUI0, MHEHHE;

MPOBOJIUTH CAMOCTOSATENIbHO CIUIAHUPOBAHHBIN 3KCIEPUMEHT, HMCCIIEIOBAHUE IO
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEeKTa, SBIICHMS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBJICHUSMH, TIPOIECCAMU;



CaMOCTOATENLHO (OPMYIHPOBATH OOOOIIEHUS ¥ BBIBOJBI IO PE3yJIbTaTaM
NpOBEAEHHOTO  HAONIONCHUS, WCCICNOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IICHNUH;

NPOTHO3UPOBATh BO3MOKHOE pa3BUTHE TIpollecca, a TaKKe BBIIBUTATh
MIPE/IIOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmanmeii:

BBISBJIATH NepUINTHI HH(DOpMAINK, JTaHHBIX, HEOOXOIUMBIX JJII OTBETa Ha BOIIPOC
U ISl peLIeHUs 3a/1a4U;

BEIOWpATh WH(OpPMAIMI0O W3 HMCTOYHUKOB PA3IUYHBIX THIIOB, aHAJU3UPOBATH,
CHUCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BUAOB U (PopM
IPECTaBICHNUS;

CTPYKTYpUpPOBaTh HWHGOPMAIMIO, TPEACTaBISATH €€ B pas3IuYHbIX (opmax,
WLUTIOCTPUPOBATH TpaduvecKH;

OLICHUBATh HAJEKHOCTh MH(MOPMAIMU MO CaAMOCTOSTENIBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE NeiCTBUA

Oo0menne:

BOCIPUHUMATh U (HOPMYIHPOBATh CYXACHHUS B COOTBETCTBUU C YCIOBUSIMH U
LEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U IIMCBbMEHHBIX TEKCTaxX, JaBaTh IOSICHEHHUs II0 XOIy peEUIeHus 3aJauyu,
KOMMEHTHPOBATH IOJTYyYECHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXJEHHs 3aJaBaTh BOMNPOCHI IO CYHIECTBY OOCYXIAaE€MOMl TEMBI,
npoOJeMbl, pelaeMoN 3aJadd, BBICKA3bIBATh WJEH, HAILIEJICHHbIE Ha IOHMCK
pEelIeHNsl, COIMOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh Pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpPOBaTh PA3HOIJIACHS], CBOU BO3PAXKEHUS;

MPEACTABIATh PE3YNbTAaThl PEMIEHUS 3a0a4d, DKCIEPUMEHTAa, HCCIEIOBAHUS,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
IPE3eHTALUN U OCOOEHHOCTEN ayIuTOPUH.

PerynsitTuBHbIE YHHBEpPCAJbHBbIE YUeOHbIE A€ CTBHS

Camoopranusamnus:

COCTaBJIATH IJIaH, AJITOPUTM PEIICHUS 3a/1a4l, BEIOMPATH CITOCO0 PEIICHUS ¢ YU4ETOM
UMEIOIITUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOM MH(OPMAIIUH.
CaMOKOHTPOJIb, IMOIMOHAJIbHBI HHTEJJICKT:

BJIaJICTh HABBIKAMM TO3HABATEIBHON pPEeQIIEKCHUM KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUN M MBICIUTENBHBIX MPOLIECCOB, UX PE3YyIbTAaTOB, BIAJACTh CIIOCOOaAMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI MPOLIECCa U PE3YJIbTaTa PEIICHUS MaTeMaTUYECKON
3aJ1a4u;

MPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpPHU PEIICHUU 3a/]a4H,
BHOCHTH KOPPEKTHBBI B JEATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSTENIBCTB, JAHHBIX,
HaWJIEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBAaTh COOTBETCTBHUE pE3yJbTaTa LEIH U YCIOBUSAM, OOBSCHATH MPUYHUHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOUTh OIIHOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAaHIHOW U MHAUBUAYATBLHON pabOThI
IpU pEIICHUH YYeOHBIX 3aJad, MPUHUMATh I€JIb COBMECTHOM JNESITeIIbHOCTH,
IUIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW pabOThI, paclpeiesiiarTh BUAbI padoT,
JIOTOBApUBATHCA, OOCYX AAaTh MPOLECC U Pe3yibTaT palboThl, 00001IaTh MHEHHUSA
HECKOJIbKHX JIFOICH;

y4acTBOBaTh B TPYNMoOBBIX (opmax paboTel (00CYyxkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIIOJIHATH CBOIO YaCTh PA0OTHI U KOOPIAUHUPOBATH
CBOM JICUCTBHS C IPYTMMH YICHAMHU KOMaH/bl, OLICHUBATh KAYE€CTBO CBOET0 BKJIAJa
B O0mMii TPOAYKT TIO KpUTEpUsM, CHOPMYIHUPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJICHCTBHUS.

INPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kiaacca oOyyaromuics HayquTCst:

cBOOO/IHO OIEpPUPOBATh MOHATUAMU: rpad, MIOCKUM rpad, cBA3HBIN rpad, MyTh B
rpade, Lemb, LUK, J1EPEBO, CTENEHb BEPIINHBI, JEPEBO CIYyYalfHOTO HIKCIIEPUMEHTA,;
CcBOOO/IHO ONEPUPOBATH NOHITUAMMU: CITy4YalHBIM SKCIIEPUMEHT (OIBIT), CIIydallHOE
COOBITHE, AIIEMEHTAPHOE CIIy4ailHOE COOBITHE (2JIEMEHTAPHBIN UCXO/]) CIIy4allHOTO
OMbITa, HAaXOOUThb BEPOATHOCTH COOBITUH B ONBITAX C PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU;

HaxXOJUTh W (QOpMYIUPOBATH COOBITHS: TMEpeceYeHue, OObEAMHEHUE JTaHHBIX
COOBITHH, COOBITHE, TPOTHUBOIOJOKHOE JAHHOMY, HCIOJB30BATh AHArpaMMbl
Dilyiepa, KOOPAUHATHYIO TIPSMYIO JIJIsl PEIICHUs 3a/1ad, MoJIb30BaThCsl HopMyIion
CJIOKEHUSI BEPOSITHOCTEN ISl BEPOATHOCTEHN JABYX M TPEX CIIy4YailHbIX COOBITHH;
ONEepUpOBaTh MOHATHSIMHU: YCIOBHAs BEPOSITHOCTb, YMHOXEHHE BEPOATHOCTEM,
HE3aBUCUMBbIE  COOBITHS, JEPEBO  CIy4alHOrO  SKCIEPUMEHTa, HaxOJHUTh
BEPOATHOCTH COOBITHI C TMOMOILBIO IMpaBWiIa YMHOXEHUS, JIepeBa CIIy4ailHOTO
OTbITA, HMCIOJB30BaTh (OpMyNy TOJHOW BeposiTHocTd, (opmyny baiieca mpu
pellleHnu 3a/ay, ONPENeNATh HE3aBUCUMOCTb COOBITUH 1O QopMmyie U MO
OpraHu3alliy CIy4alHOIO SKCIIEPUMEHTA;

IPUMEHATb U3yUYE€HHbIE KOMOMHATOPHBIE (HOPMYIIBI ISl IEPEUNCIICHHS 3JIEMEHTOB
MHO’KECTB, 3JIEMEHTAPHBIX COOBITUN CITy4alHOTO OTbITA, PELICHUS 3a1a4 110 TEOPUHN
BEPOSITHOCTEN;

CBOOOJHO OIEPUPOBATH MOHATUSIMH: OMHAPHBIN CIIy4YailHbI OMBIT (UCTIBITAHUE),
ycnex W HeyJaya, He3aBUCHMbIC HCIBITAHMS, CEPHUs HWCIBITAaHUN, HAXOJUTh
BEPOSITHOCTU COOBITUH: B CEPUU MCHBITAHMM [0 TEpPBOrO ycrlexa, B CEepUu
UCIIBITaHUI bepHysun, B ONbITE, CBSI3aHHOM CO CIIyYalHbIM BBIOOPOM K3 KOHEUHOMN
COBOKYITHOCTU;



CBOOOJTHO OMEPUPOBATH TMOHATUSAMH: CIydallHas BEJIMYMHA, PACTIpPEICICHHE
BEpOSITHOCTEW, AMarpaMMma pacrpejesieHus, OuHapHas cllydailHas BeJIMYHWHA,
reoMeTpudecKoe, OMHOMHUAILHOE pacIipe/ielieHUE.

K konity 11 kiacca oOyJaromuiicss HayquTCs:

ONEPHUPOBATH MOHATUSIMU: COBMECTHOE PACIIPEAECICHUE IBYX CIyYalHBIX BEIUYHH,
UCITI0JIb30BaTh TaOJIMIy COBMECTHOTO PACIpEACIICHUs JIBYX CIy4YalHBIX BEJIMYMH
JUISL BBIJICJICHUS PACIIPEACIICHUS KAaX0W BEJIMYMHBI, ONIPEACICHUS HE3aBUCUMOCTHU
CIIyYalHBIX BEJINYKH;

CBOOOJIHO OINEpUpPOBATh MOHSATUEM MATEMAaTHYECKOrO OXHIAHUS CIydailHOM
BEJIMYMHBI (pacrpeesieHus), MPUMEHIThL CBOMCTBA MATEMaTUYECKOTO OXHUIaHUS
IIpY PEIICHUH 3a7a4, BBIUUCIATh MaTEMaTUYECKOE OKUJaHWE OMHOMHAIBLHOTO |
r€OMETPUYECKOTO PACTIPEICIICHNN;

CBOOOJIHO OIEpUPOBATH MOHSITUSMH: JUCIEPCUSA, CTAHAAPTHOE OTKJIOHECHHE
CIIy4allHOM BEJIMYMHBI, IPUMEHATH CBOMCTBA JUCIIEPCUU CIyYaWHOW BEJIWYUHBI
(pacripeiesieHUsi) TIpU PEIICHUM 3ajJiay, BBIUMCISATH JUCHEPCUIO M CTaHAAPTHOE
OTKJIOHEHHE T€OMETPUYECKOTO U OMHOMHAJILHOTO pacipe/leICHUM;

BBIYHCIIATh BBIOOPOYHBIE XapaKTEPUCTHUKU IO JAaHHOW BBHIOOPKE M OILICHUBATh
XapaKTEePUCTUKU TEHEpPaJbHOM COBOKYNMHOCTH JAHHBIX IO BBIOOPOYHBIM
xapakTepuctukaM. OIEHUBATh BEPOSITHOCTA COOBITHI U MPOBEPATH MPOCTEUIIINE
CTaTUCTUYECKHUE TUIIOTESBI, ITOJIB3YSICh U3YYECHHBIMHU PACIIPEICICHUSMU.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
H KoimuecTBo 3
No /i AUMEHOBAHME PASICNOB U | JIEKTPOHHbBIE (HH(POBHIE)
TeM NMPOrpamMMblI o0pa3oBaTe/bHbIE PECYPChI
Bceero
bubmuoreka [JOK
! DIICMCHTBI TCOPHH rPadoB 3 https://m.edsoo.ru/e0b7b0f1
CityyaliHbl€ OTIBITHI,
2 CITydaiiHbIe COOBITUS U 3 bubmmorexa [JOK
ya . https://m.edsoo.ru/e0b7b0f1
BEPOSTHOCTH COOBITUI
Omneparuu Haf
MHOKE€CTBAMHU U COOBITHUSIMHU.
3 CrnoxeHue 1 yMHOXKEHHE 5 bubnuorexa [JOK
BEPOATHOCTEH. Y ClIOBHAA https://m.edsoo.ru/e0b7b0f1
BepOATHOCTH. He3aBucumbie
coOBITHS
bu6mmoreka [IOK
4 0 4
IICMEHTI KOMOHHATOPHKIL https://m.edsoo.ru/e0b7b0f1
Cepun nocienoBaTeIbHbBIX
ucnelTanui. McnbiTanus
5 bepnynnu. CnyyaliHbiii 5 bubmmorexa HOK
PHYIIH. SITYH . https://m.edsoo.ru/e0b7b0f1
BBIOOD U3 KOHEUHOM
COBOKYITHOCTH
CrnyuaiiHble BEIMUUHBI U bubnnorexa [JOK
6 14
pacrpeneneHus https://m.edsoo.ru/e0b7b0f1
OBIIEE KOJMYECTBO YACOB I10 brbsmorexa LIOK
34 https://m.eds00.ru/e0b7b0f1

I[TPOT'PAMME



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

11 KJIACC

HaumeHnoBaHue KosmuecTBo
Ne JuaexkTpoHHbIe (HU(pPOBbHIE)
pa3aesioB U TeM 4acoB
n/n o0pa3oBaTe/bHbIE PeCypChl
MPOrpaMMbl Bcero
bubmuoreka [JOK
1 3aKon Gonbutmx Hcen > https://m.edsoo.ru/5fbc5dcl
DJIEMEHTHI
2 MaTeMaTHYECKON 6 bubmmorexa [JOK
https://m.edsoo.ru/5fbc5dcl
CTaTUCTUKH
HenpepbiBHBIE CiydaliHbIe
BEITUYUHBI
3 (pacmipezesieHus), 4 bubnmoreka [JOK
II0Ka3aTEeIbHOE U https://m.edsoo.ru/5fbc5dcl
HOpMaJIbHOE
pacnpeneneHus
bubmuoreka [JOK
4 Pacnpenenetiite yaccora 2 https://m.edsoo.ru/5fbc5dcl
CBsi3b MEXITY bubnmoreka [JOK
5) . 6
Cy4yallHbIMU BEIMYMHAMHU https://m.edsoo.ru/5fbc5dcl
6 O6o0meHue u 11 bubmuoreka [JOK
cucTeMaTH3alus 3HaHuH https://m.edsoo.ru/5fbc5dcl
OBHIEE KOJIMYECTBO YACOB 34

I10 ITPOT'PAMME



https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1
https://m.edsoo.ru/5fbc5dc1

ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
N KosmnuectBo 3
[
° Tema ypoxa YACOB JIEKTPOHHbBIE N (PpOoBbIE
n/n o0pa3oBaTe/bHbIE PeCypChl
Bcero
I'pad, cBs3HbIi rpad,
1 Hpe(bCTaBJIeHI/Ie 31; j)qn C TMTOMOIIBIO 1 bubmoreia OK
bel A H https://m.eds00.ru/25c6d12b
rpada

5 CreneHsb (BaJICHTHOCTD) BEPIIUHBI. 1 bubnuoreka [JOK
[Tyt B rpade. Llenu u muKITHI https://m.edsoo.ru/dd00738d

3 I'padsr Ha TOCcKOCTH. [lepeBo 1 bubnuoreka [JOK
CIIy4allHOTO SKCIIEpUMEHTA https://m.eds00.ru/98645f6c
CriyyaliHble SKCIIEPUMEHTBI

4 (OTBITHI) U CITy4aifHbIE COOBITHSI. 1
DnemMeHTapHbIe COOBITHSI (MCXOIbI)

bu6mmoreka [IOK
5 B 0 1
XOAHANL KORIPOIBHA pabota https://m.edso00.ru/347c1b78
BeposiTHOCTB citydaliHOTO COOBITHS.

5 BepositHOCTH COOBITHI B OIIBITaX C 1 bubnuorexa [JOK
PaBHOBO3MOKHBIMH https://m.edso00.ru/64d75244
3JIeMEHTaPHBIMU COOBITUSIMH
[Tepeceuenue, o0beAMHEHUE

7 MHOKECTB ¥ COOBITHIA, 1 bu6mmoreka [IOK
MIPOTUBOMOIOKHBIE COOBITHS. https://m.edsoo.ru/5e8fa94a
dopMmya CII0KEHUS BEPOSITHOCTEN
VYcnoBHas BEpOSTHOCTD.

8 YMHOKEHHE BEPOSATHOCTEH 1 bubmmorexa [JOK

P . ) https://m.eds00.ru/221c622b
dopmylia yCIOBHOW BEPOSITHOCTH
YcnoBHas BEpOATHOCTb.
9 YMHOKEHHE BEPOSTHOCTEH 1 bubmmorexa [TOK
P . ) https://m.edsoo.ru/cc10cle2
dopmylia yCIOBHOW BEPOSITHOCTH
bubmuoreka [JOK
1 ) i 1
0 OpMYJIa HOHOM BEPOATHOCTH https://m.eds00.ru/3057365d

1 ®opmyna baiieca. HezaBucumslie 1 bubmuorexa [IOK
COOBITHUS https://m.edsoo.ru/9a408d25
KomMOunaTopHOe paBuIio

12 MHOkeHus1. [lepecTaHoBKU 1 1 bubmmorexa [OK
Y e https://m.edsoo.ru/ble76d3a
daxTopuan

13 KonTponbhas pabota no uroram | 1

MOJTyTO/IUs



https://m.edsoo.ru/25c6d12b
https://m.edsoo.ru/dd00738d
https://m.edsoo.ru/98645f6c
https://m.edsoo.ru/347c1b78
https://m.edsoo.ru/64d75244
https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/221c622b
https://m.edsoo.ru/cc10c1e2
https://m.edsoo.ru/3057365d
https://m.edsoo.ru/9a408d25
https://m.edsoo.ru/b1e76d3a

Uucno coueranuit. TpeyroinbHUK

bubmuoreka [JOK

14 [Tackans. ®opmyna 6uHOMA
P https://m.eds00.ru/15941bec
HeroTona
Kontpoibnas padora Nel: "I'padsl,
15 BE o;IpTHOCTH f/IHO)KeCTBa Pt bubmmorexa [JOK
P o ’ https://m.edsoo.ru/a9ec13c8
KOMOHMHATOpHKA
bunapHbIi cy4alHBIN OIBIT
WCIIBITAaHUE), YCIIEX U Heyaya.
16 §{e3aBHCHML)1e};IanTaHHZ Cepus bubmmorexa [JOK
n P https://m.edsoo.ru/e3dd5ac9
HE3aBHCHUMBIX UCIIBITAHUH J10
MEpBOro ycrexa
17 Cepus HE3aBUCUMBIX UCIBITAaHUH 110 bub6nuorexa [IOK
IIEPBOTO ycIiexa https://m.edsoo.ru/29dc6ch9
18 Cepus HE3aBUCUMBIX UCIIBITAHUM bubnnoreka [JOK
bepnymum https://m.eds00.ru/2270cf70
19 Crny4aifHbli BBIOOp U3 KOHEUHOU bubnmoreka [JOK
COBOKYITHOCTH https://m.edsoo.ru/d58ce6d1l
[IpakTuyeckas pabora c
20 UCIIOJIb30BaHUEM 3JICKTPOHHBIX bubmmorexa [JOK
P https://m.eds00.ru/7904dfb0
Ta0IHIL
CrnyuaiiHas BelM4YMHA.
21 Pacnpenenenue BeposarHocTel bubmmorexa [TOK
pedt P ' https://m.edsoo.ru/fa47998f
Jwnarpamma pacrpeneieHus
Onepanuu HaJ CIy4ailHBIMU
29 BenuuuHamu. [Tpumepst bubnunoreka [JOK
pacupeneneHuid. bunapHas https://m.edsoo.ru/2e1f2368
Clly4aifHas BeTUYMHA
23 I'eomeTpuyeckoe pacnpenesieHue. bubnuoteka [JOK
bruHoMuanbHOE pacnpenenenue https://m.eds00.ru/e9572a68
Marematrnueckoe OKuaaHue
24 ciny4aifHoM BenuuuHbl. COBMECTHOE bubnnorexa [JOK
pacnpenesieHue AByX CIIy4alHbIX https://m.edsoo.ru/f4al5al4
BEJIMYUH
He3aBucumMmele ciryqaitHbie
BeIMunHbI. CBOMCTBA
25 MaTEeMaTHYECKOTO OXKHUTAHHS bubmorexa HOK
' https://m.eds00.ru/639be9aa
Maremarnyeckoe oXugaHue
OMHApHOI cy4aliHOM BETMYMHBI
Maremaruyeckoe oXugaHue
bu6nmoreka [JOK
26 Te€OMETPUYECKOTO U

OMHOMHUAIBHOIO pacrpeaeneHuit

https://m.edsoo.ru/6dc7ff39



https://m.edsoo.ru/15941bec
https://m.edsoo.ru/a9ec13c8
https://m.edsoo.ru/e3dd5ac9
https://m.edsoo.ru/29dc6cb9
https://m.edsoo.ru/2270cf70
https://m.edsoo.ru/d58ce6d1
https://m.edsoo.ru/7904dfb0
https://m.edsoo.ru/fa47998f
https://m.edsoo.ru/2e1f2368
https://m.edsoo.ru/e9572a68
https://m.edsoo.ru/f4a15a14
https://m.edsoo.ru/639be9aa
https://m.edsoo.ru/6dc7ff39

97 Jucnepcus u craHiapTHOE 1 bubmuoreka [JOK
OTKJIOHCHHE https://m.edsoo.ru/51b7ed5f
08 Jucnepcust OMHApHOW CITy4aifHON 1 bubnuoreka [JOK
BenuuyuHbL. CBOICTBA AUCTIEPCUN https://m.edsoo.ru/c2757cc3
MaremaTuyecKkoe OKHIaHuE
29 MPOU3BEACHHUS U TUCIIEPCHUS CYMMBI 1 bubmorexa LOK
p . a . p y https://m.edso0.ru/91e08061
HE3aBHCHUMBIX CITYYalHBIX BETMIHH
[IpakTrueckas pabota ¢
30 HCIOJIL30BAHUEM DJIEKTPOHHBIX 1 bubmorexa [IOK
P https://m.edsoo.ru/5afffO5f
TadJIHUIL
Jucniepcrst OMHOMHAIIBHOTO
pacnpenenenus. [IpakTuueckas bubmuoreka [JOK
31 1
paboTa ¢ UCIoJIb30BaHUEM https://m.edsoo.ru/a985ae79
3JICKTPOHHBIX TAOJIUII
bubmuoreka [JOK
32 Hrorosas konTposLHas padota ! https://m.edsoo.ru/0f4d3cd7
33 O06o001IeHNe U CHCTeMAaTH3 AN 1 bubnmoreka [JOK
3HAHUU https://m.edsoo.ru/e01a3dc4
34 O06o001IeHre U CUCTEMaTH3aIHs 1 bubmuoreka [JOK
3HAHHI https://m.edsoo.ru/1ddca5e0
OBHIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME



https://m.edsoo.ru/51b7ed5f
https://m.edsoo.ru/c2757cc3
https://m.edsoo.ru/91e08061
https://m.edsoo.ru/5afff05f
https://m.edsoo.ru/a985ae79
https://m.edsoo.ru/0f4d3cd7
https://m.edsoo.ru/e01a3dc4
https://m.edsoo.ru/1ddca5e0

11 KIIACC

- KosaunyecTBo 3 b
° JIEKTPOHHbIE N (poBbIE
Tema ypoka P ep
n/n o0pa3oBaTe/ibHbIE PeCypchbl
HepasenctBo YeObimena. Teopema
1 UYeonimena. Teopema bepuymnu Bubmmorexa LIOK
+ 1E0P PHYIDH. https://m.eds00.ru/430d330a
3aK0H OOJBIINX YHCET
Hepasencto YeOnimena. Teopema
2 YeoOnimeBa. Teopema bepuymiu bubmmorexa [JOK
- 1o0P PHYyIIH. https://m.eds00.ru/a573a292
3aKoH OOJBIINX YHCET
Hepasencto YeOnimena. Teopema
3 YeoOnimeBa. Teopema beprymu bubamorexa LOK
- 1o0P PHYIUH. https://m.eds00.ru/07a5e861
3aKOH OONBIINX YHCET

4 BxonHas koHTposbHast padboTa
[IpakTuueckas pabota c

5) WCIIOJIb30BAaHUEM DJICKTPOHHBIX bubmmorexa [JOK

P https://m.edsoo.ru/ea27084d
TadJIHUI
['enepanbHas COBOKYITHOCTD U
cilyyaiiHas BbIOOpKa. 3HAKOMCTBO
C BBIOOPOYHBIMH

6 xapakrepuctukamu. OueHka bub6nuorexa [IOK
CPEIHETO U IUCIIEPCUHN https://m.edsoo.ru/Oadefe9e
re€HepaJbHONW COBOKYITHOCTH C
TTOMOIIIbIO BEIOOPOYHBIX
XapaKTePUCTHK
I'enepanbHast COBOKYITHOCTb U
cilydaiiHas BbIOOpKa. 3HAKOMCTBO
C BBIOOPOUYHBIMU
xapakrepuctukamu. OueHka bubnnorexa [JOK

7
CPEAHErO U TUCTIIEPCUU https://m.edsoo.ru/20de2fc2
TeHEepaIbHON COBOKYITHOCTH C
MTOMOIIBI0 BEIOOPOYHBIX
XapaKTePUCTHK

8 OueHnBaHME BEPOSTHOCTEM bubnmuorexa [JOK
COOBITHI 110 BEIOOpKE https://m.edsoo.ru/17b0e769
CraTtuctrueckas rumnoresa.

9 [IpoBepka mpoCTEUIINX THIIOTES C bubnuoreka [JOK
MOMOIIBIO CBOMCTB U3YyYEHHBIX https://m.edsoo.ru/bcc67f76
pacrpeeneHuit

10 CraTuctrdyeckas ruroTesa. bubmuorexa [JOK

[IpoBepka mpoCTEHIINX TUIIOTES C

https://m.edsoo.ru/bf78aad6



https://m.edsoo.ru/430d330a
https://m.edsoo.ru/a573a292
https://m.edsoo.ru/07a5e861
https://m.edsoo.ru/ea27084d
https://m.edsoo.ru/0adefe9e
https://m.edsoo.ru/20de2fc2
https://m.edsoo.ru/17b0e769
https://m.edsoo.ru/bcc67f76
https://m.edsoo.ru/bf78aad6

IIOMOILBIO CBOMCTB U3YYEHHBIX
pacrnpeeneHuit

[IpakTryeckas pabora c

bu6mmoreka [JOK

11
HCTIONESOBAMIEM SCKTPOHHIHX https://m.eds00.ru/4b5a495¢
TabJIuUIl
[Ipumeps! HeNpepbIBHBIX

12 cnp aﬁII){BIX BeiI/III)II/IH DOyHKIUS bubmorexa LHOK

e P YHER https://m.edsoo.ru/a53cd884
TJIOTHOCTU BEPOSTHOCTH
PaBHOMepHOE pacnpeneneHue.

13 [Ipumepsl 3a1a4, TPUBOASIIMNX K bubnmoreka [JOK
MOKa3aTeJIbHOMY U K https://m.edsoo.ru/94ddc34a
HOPMaJIbHOMY pacHpeeIeHUIM

14 KontponbHas padota nmo uroram |
MOJIYTO/IUS

15 @OyHKIMS ITIOTHOCTH BEPOSITHOCTU bubnuorexa [IOK
HOPMAJILHOTO pacipeacsieHus https://m.edsoo.ru/6c1d11a6
[TocnenoBarenbHOCTh OJIMHOYHBIX
HE3aBUCHUMBIX cOObITHIA. [IpumMep bubmuoreka [JOK

16 .
3a/1a4u, IPUBOJSILEH K https://m.edsoo.ru/7e379f8f
pacupenenenuto [lyaccona
[IpakTuueckas pabota c

17 WCIIO0JIb30BAHUEM DJIEKTPOHHBIX bubmmorexa [JOK

P https://m.edso0.ru/9f5b423d
TabnuI
KoBapuarus 1Byx ciay4dailHbIX
18 BeJ‘II/I‘llDI/IHuKOBH(I)()I]))I(/I I/IZ;T Bubnuorexa LIOK
' i https://m.edsoo.ru/b1c2712e
KOppemsIun

19 CoBMecTHBIC HAOMIOJCHUS IBYX bubnuoteka [JOK
BEJIMYMH https://m.eds00.ru/97c19f59

20 Bri6opounsiii koadduiiueHT bubnunoreka [JOK
KOppEeJALU https://m.edsoo.ru/1f1f9ad9
Paznuune Mex 1y TMHEHHOU

21 CBA3BIO U IPUYUHHO- bubmmorexa [OK

p . https://m.edso0.ru/72953f4c
CIIEJICTBEHHOMU CBS3BIO
but6mmorexa [IOK
22 Jluneii
HHEHHA perpeceitt https://m.edsoo.ru/b699ad0c
[IpakTuueckas pabota c
23 WCII0JIb30BAHUEM DJIEKTPOHHBIX bubmmorexa [OK
P https://m.edsoo.ru/3fchacf9
TaOJIAILL
[IpencraBnenue qaHHBIX C
24 IMOMOILLIO TAOIHUI] U JUarpaMM bubmmorexa [TOK
PaMM, https://m.edsoo.ru/538fd7cf
onucaTenbHasi CTATUCTHKA
o5 OnbITHI ¢ pABHOBO3MOXHBIMHU bubnmoreka [JOK

SJICMCHTApHBIMU COOBITHSMH

https://m.edso0.ru/272910f5



https://m.edsoo.ru/4b5a495e
https://m.edsoo.ru/a53cd884
https://m.edsoo.ru/94ddc34a
https://m.edsoo.ru/6c1d11a6
https://m.edsoo.ru/7e379f8f
https://m.edsoo.ru/9f5b423d
https://m.edsoo.ru/b1c2712e
https://m.edsoo.ru/97c19f59
https://m.edsoo.ru/1f1f9ad9
https://m.edsoo.ru/72953f4c
https://m.edsoo.ru/b699ad0c
https://m.edsoo.ru/3fcbacf9
https://m.edsoo.ru/538fd7cf
https://m.edsoo.ru/272910f5

26 Brruucnenue BeposTHOCTEN 1 bubnmoreka [JOK
COOBITHH C TpUMEHEHUEM (HOPMYJT https://m.edsoo.ru/dc9ad6ca
Brrunciienue BeposiTHOCTEM
COOBITHI ¢ IPUMEHEHHUEM

27 rpadUYECKUX METO/IOB: 1 bubnuorexa [IOK

P ' https://m.eds00.ru/5964f277
KOOpJMHATHAS MpsiMasi, IEPEBO,
JyarpaMmma Jusepa

28 CrnydaiiHble BETUYUHBI U 1 bubnuoreka [JOK
pacrpeneneHus https://m.edsoo.ru/e71debe4
MaremMatnueckoe 0KHU1aHHue bubnmoreka [JOK

29 L 1
CIIy4aiiHOW BEJTUYUHBI https://m.edso00.ru/00b2efb3
MaremaTrnueckoe OKHUIaHue bubmuoreka [JOK

30 L 1
CIIy4allHOU BEJIMYHUHbI https://m.edsoo.ru/lcc2df8f

bubmuoreka [JOK

31 4 0 1

TOTORAT KOHTpOIpHas pabota hitps://m.eds00.ru/0fd6d597
Brrunciienue BeposiTHOCTER
32 COOBITHI ¢ IpUMEHEHHEM (POpMYIT 1 Bubmorexa LIOK
P pMy https://m.edsoo.ru/aeal298c
U TpapUIECKUX METOI0B
Brruncnenue BeposiTHOCTEH
33 COOBITHI ¢ IpUMEHEHHEM (POpMYyIT 1 Bubmorexa LIOK
P pMy https://m.edsoo.ru/640a8ebf
U TpapUIECKUX METOI0B
CnyyaiiHple BeTHUUHBI U

34 acnpeneneHus. MareMaTuueckoe 1 bubmmorexa [TOK
pactipea . https://m.eds00.ru/5006273e
OKUJaHHE CITyYailHOW BETHUHHBI

OBILIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME



https://m.edsoo.ru/dc9ad6ca
https://m.edsoo.ru/5964f277
https://m.edsoo.ru/e71debe4
https://m.edsoo.ru/00b2efb3
https://m.edsoo.ru/1cc2df8f
https://m.edsoo.ru/0fd6d597
https://m.edsoo.ru/aea1298c
https://m.edsoo.ru/640a8ebf
https://m.edsoo.ru/5006273e

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro iy
AT 0o0pa3oBaTe/IbHON NPOrPaMMbI CpeiHero o01ero 00pasoBanus
6 Teopust BEpOATHOCTEN U CTATHUCTHKA
6.1 Yurath U CTPOUTH TAOJIULBI U JUATPAMMBbI
6.2 OnepupoBaTh MOHATHSAMHM: CcpelHee apuMeTHUecKoe, MeauaHa,
HauOoJIbIlIee, HAUMEHbIIIee 3HAYeHUE, pa3MaX MAaCCUBA YMCIIOBBIX JAHHbBIX
OnepupoBaTh NOHATUAMU: CITy4allHbIA AIKCIIEPUMEHT (OIIBIT) U cIy4yaiiHoe
COOBITHE, DJIEMEHTApHOE COOBITHE (PJIEMEHTAPHBIA HCXOM) CIy4ailHOTO
6.3 ONbITa; HAXOJIUTh BEPOSITHOCTH B ONbITaX C PaBHOBO3MOXKHBIMU
CIlydaifHBIMU COOBITHUSIMU, HAXO/AUTh U CPABHUBATH BEPOSITHOCTH COOBITHIA
B M3YYEHHBIX CIy4YalHbIX dKCIIEpUMEHTAX
Haxomute u ¢dopMynupoBaTth COOBITHS: TEpeceueHue U OObeIUHEHHE
6.4 JAHHBIX COOBITHH, COOBITHE, MPOTHBOIOJOKHOE JaHHOMY COOBITHIO;
MOJIb30BAaThCA  JUarpamMmamMu  Diiepa ©u  GOPMYIOH  CIOXKEHHUS
BEPOSITHOCTEN MpPHU PEIICHUH 3a7a4
OnepupoBaTb MNOHATUSIMU: YCJIOBHAsl BEPOATHOCTb, HE3aBUCUMBIE
6.5 COOBITHSI; HAXOAUTh BEPOSITHOCTU C MOMOIIbIO IPaBHJIA YMHOXKEHHUS, C
MMOMOUIBIO AEPEBA CIAYYAHOTO OMbITa
6.6 [TpuMeHsATH KOMOMHATOPHOE MPABWIJIO YMHOKEHUS IPU PEIICHUH 3a/1a4
OnepupoBaTh MOHATHSAMU: HCIBITAHUE, HE3aBUCUMBbIE UCIIBITAHUS, CEpUs
6.7 UCIBITaHUH, yCIIeX U HeyAayda; HaXOAUTh BEPOSATHOCTU COOBITUH B CEpUU
HE3aBHCHUMBIX MCIBITAHUN /10 MEPBOrO YCIEeXa, HaXOJIUTh BEPOATHOCTH
coObITHI B cepuu uctibiTanuii beprysmim
6.8 OHepI/IpOBaTIi NOHATHUSMU: CllydaliHas BEJIMYMHA, PpAaCIpeleIcHHE
BEPOATHOCTEH, AarpaMma paclpeesIeHus
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsSIeMOro y
T o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero o0pa3oBaHusi
5 Teopus BeposTHOCTEN U CTaTUCTHKA
51 CpaBHHUBaTh  BEPOSTHOCTH  3HAYEHUW  CIYYalHOM  BEJIMYHUHBINIO
pacipeneNeHnIo WIK ¢ MTOMOIIBIO AuarpaMm
OnepupoBaTb MOHATHEM MAaTEMaTUYECKOTO OXXHJIAHUSA, IPUBOIUTH
50 IIPUMEPBI TOT0, KaK IPUMEHSAETCS MATEMATUYECKOE 0’KUJJAaHUE CITydaliHOU

BEJIMYMHBI, HAXOAUTb MAaTEMaTHYECKOE OXHJAaHWE IO JIaHHOMY
pacnpeneneHuIo




5.3

HmMmeTth MNpeaACTaBJICHHUEC O 3aKOHC OOJIBIIIMX YHCEI

5.4

HNmeTtn MMpEACTAaBICHHUE O HOPpMAJIbHOM pacClpEaCICHUN




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Koxa
6

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Teopust BEpOATHOCTEHN M CTATUCTHUKA

6.1

6.2

[IpencraBnenne JaHHBIX C TOMOWIbI0 Tabmu u  guarpamm.  Cpennee
apupMeTHyecKoe, MenuaHa, HauOosibllee W HaMMEHbIIEEe 3HAYCHHs, pa3Max,
JHCTIEPCUs M CTaHIapPTHOE OTKJIIOHEHUE YUCIIOBBIX HAOOPOB

CrnydaifHple JKCIIEPUMEHTHI (OIBITBI) M CIy4alHbIe COOBITHS. DJEeMEHTapHBIC
coOpiTusa (Mcxoabl). BeposaTHOCTh chywaiiHOro coObiTHs. Bau3ocTh YacToThIU
BEPOATHOCTH COOBITUH. Ciy4ailHble OMBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTapPHBIMU
COOBITUAMHU. BeposTHOCTH COOBITUI B OIIBITAXC PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH
COOBITUSIMH

6.3

6.4

Onepauuy Hajx COOBITUSMHU: TIEpEecE€YeHHUE, OObEIUHEHHUE, IPOTUBOMOIOKHBIE
coObITHs. [lnarpammbl Ditnepa. @opMyiia ClIOKEHUS] BEPOITHOCTEH

Ycnosnas BCPOATHOCTD. YMHOXEHHE BepOHTHOCTefI. I[epeBo CHy‘l&ﬁHOFO
OKCIICpUMCHTA. d)opMyna MOJTHOH BCPOATHOCTHU. He3aBucumeie coObITHS

6.5

6.6

KomOunatopaoe mnpaBwio ymHoxenus. IlepectanoBku u ¢dakropuan. Yucio
coueranuii. Tpeyronsauk [lackans. @opmyna 6maoma Heiotona

bunapHblif cioy4aliHbli ONBIT (MCHBITAaHUE), ycmex M Heynada. HesaBucumeble
ucneltadns. Cepusi HE3aBUCHMBIX HCIBITaHWKH [0 mepBoro ycnexa. Cepus
HE3aBUCHUMBIX UCIBITAHUN bepHymm

6.7

Crnydaiinas BenmuunHa. Pacnipenenenue BeposiTHOcTel. JlmarpamMma pacrpesiesieHus..
[Ipumeps! pactipenenieHuii, B TOM YHCIIe TEOMETPUUECKOEH OMHOMHUAIBHOE

11 KUIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Teopus BEpOsSTHOCTEN U CTATHCTHKA

5.1

5.2

UucnoBble XapaKTEPUCTUKH CIIy4allHBIX BEJIMYMH: MATEMaTUYECKOE OKHUIAHUE,
JUCIIEPCHUS U CTaHJIAPTHOE OTKJIOHEHUE. [IpuMepsl MpUMEHEHHs] MaTEMaTUYECKOTO
OKMJIaHWsI, B TOM YHUCIIE B 3aJadax W3 MOBCEAHEBHOM XM3HU. MartemaTmdeckoe
OXKHMJIaHWE OWHAPHOW CITydyalHOW BETWYMHBI. MaTeMaTHuecKoe OKHJIaHUE CYMMBI
CIIy4alHbIX BEJIMYMH. MaTeMaTnyecKkoe 0KUAAHUE U AUCIIEPCHS TEOMETPUIECKOTO
1 OMHOMUAJIBHOTO pacIpe/ieIeHH

3akoH OONBIINX YHCEN U €ro poJib B HayKe, MpUpojie U obmiecTBe. BeiOOpoUuHBIii
METOJI UCCIETOBAaHUN

5.3

[IpuMepsl HENmpepbIBHBIX  CIOydalHBIX BelWuuH. lloHATHE O IIIOTHOCTH
pacnpezenenus. 3afady, IPUBOJAIIME K HOPMaIbHOMY pacrpeneneHuto. [onstue
0 HOpPMaJIbHOM paclpeacIeHun




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBepsieMoro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

BnageHne MeromamMm JOKa3aTeNbCTB, AITOPUTMaMHU pELICHUS 3a1ad;
yMmeHue (GopMyIHpOBaTh U OMNEPUPOBATH TMOHATUSIMHU: ONpEACITICHHUE,
aKcuoma, TeOopeMa, CIEICTBHE, CBOMCTBO, IPHU3HAK, J0KA3aTEJIbCTBO,
pPaBHOCHIIbHBIE (POPMYIIUPOBKH; IPUMEHSTH UX; YMEHUE (POPMYIUPOBATH
0o0paTHOE W HPOTUBOMNOJIOXKHOE YTBEPXKJIEHHUE, MPUBOIAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOIb30BATH METOJ MAaTEMaTU4YECKOM HMHIYKIWHY;
IIPOBOAMTH  JOKA3aTEJIbHBIE PpACCYXKACHHWsS IIpU PpEUICHMM 3a]ad,
OLICHUBATh  JIOTUYECKYIO  IPABUIBHOCTb  PACCYXKACHUM; yMEHHE
OIEpUPOBATH MOHATUAMH: MHOKECTBO, IOAMHOXECTBO, OIEpPALMU Haj
MHOXECTBAMHU; yMEHUE HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
annapar JJis ONMCAHUS PEAJIBHBIX ITPOLIECCOB U SBJICHUI U NIPU PELICHUU
3aja4, B TOM 4HCI€ M3 JAPYyruX Y4eOHBIX MPEIMETOB; YMEHHE
OIIepUpOBATH MOHATHAMHU: Tpad, CBA3HBIN rpad, 1epeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh U OIHUCHIBaTh TIpadbl pa3IMuHbIMU

crioco0amu; CIOIb30BaTh I'padbl MPHU PEIICHUH 3a/1a4

VYMeHue onepupoBaTh MOHATUSMHU: HaTypaJbHOE YMCIIO, LEI0€ YHCIIO,
CTENEHb C LEIbIM MOKa3aTeNleM, KOPeHb HaTypallbHON CTENEHH, CTEIEHb
C palMOHAIbHBIM  IIOKAa3aTeleM, CTENeHb C  JCHCTBUTEIBHBIM
nokasareiaeM, JorapuMm 4uciaa, CHHYC, KOCHHYC U  TaHIEHC
IIPOM3BOJIBHOIO YHUCIA, OCTATOK I10 MOJIYJO, palMOHAJIbHOE YHCIIO,
UppAllMOHATIPHOE  YHUCIIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
pallMoOHaIbHBIX, JEHCTBUTENBHBIX YHCEI; YMEHHE MHCIIOJIb30BaTh
MPU3HAKU JEIUMOCTH, HAUMEHBIIUN OOUIMI NeIuTeNh U HauMeHbIIIee
o01iee kpaTHOe, anroput™M EBKIMAa MpH pelieHny 3a1ay; 3HaKOMCTBO C
pPa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAaMH  CYHCIIEHUS; yYMEHHE
BBINOJIHATh BBIYMCICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO
CTeNeHs MU U JorapudmMamu, npeoOpa3oBaHHs IPOOHO-pAlMOHATBHBIX
BBIPQKEHUI; YMEHHUE OIEpUPOBATh IMOHITUSIMM: I1OCIIEI0BATEIBHOCTD,
apudMeTHIecKas Iporpeccus, reoMeTpruIecKas mporpeccus, 0eCKOHEUHO

yObIBalomasi  reoMeTpuueckass  MpOrpeccus; yMEHHE  3a/aBaTh




MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEeKYPPEHTHBIX (hopMyIT;
YMEHHUE OINEepUPOBATh MOHATHUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMILIEKCHBIC YHCIIa, MOYJIb U apr'yMEHT KOMILUIEKCHOTO YHCIia, oopMa
3aMUCH KOMIUJIEKCHBIX 4ucel (TeoMeTpudecKas, TPUTOHOMETpUYecKas U
anreOpanveckas); yMeTb IPOHW3BOIUTH apHU(PMETHUYSCKUE IEHCTBHS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHI  HCIOJIb30BAHUA
KOMIUIEKCHBIX YHCEJ; ONEPUPOBATh MOHATUSIMU: MaTpula 2x2 u 3x3,

ONpeCaAC/IMTCIIb MATPHUILIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMenue OIICpHUPOBATh INOHATUAMHU: pPAOVOHAIIBHBIC, WPpallMOHAJIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/I(bMI/I‘IeCKI/Ie, TPUT'OHOMETPHYCCKUEC
YpaBHCHHUA W HCEPABCHCTBA, HNX CUCTEMbI;, YMCHHC OIICPHUPOBATH
HOHATHUAMU. TOXICCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/IfI U HCPABCHCTB, PAaBHOCUJIIBHOCTbH
ypaBHeHHﬁ, HEpaBCHCTB W CUCTEM, YMCHHC PpCHIATb YpPAaBHCHU,
HCPAaBCHCTBA M CHUCTCMbI C IIOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; pemaTtb
YpaBHCHU, HEPABCHCTBA W CHCTCMbBI C IIapaMCTPOM; IMPUMCHATH
YpaBHCHU, HEPABCHCTBA, UX CHUCTCMbI AJId PCHICHUSA MATEMATUUYCCKHX

3aJiad ¥ 3aaa4 U3 pa3JINIHbIX obnacreit HAayKHU U peaﬂbHOﬁ KHU3HU

YMeHue onepupoBaTh MOHATUSAMH: (QYHKUUSA, UYETHOCTb (DYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAaHMYEHHOCTb (DYHKIIMHM, MOHOTOHHOCTb
¢byHKLIMH, SKCTpeMyM (DyHKIMH, HauOoJIbIllee M HaUMEHbIIee 3HaYeHUs
(GYHKIIMM Ha IPOMEXYTKE, HepepbIBHAs (DYHKIIMS, aCUMITOTHI Tpaduka
GbyHKLUY, TIepBas U BTOpas NPOM3BOJHAs (PYHKIMH, T€OMETPUUECKUI U
¢bu3nyecKkuil CMBICT TPOU3BOJHON, NEpBOOOpa3zHas, OMPEesIEHHBIN
MHTETpajl; yMEHUE HaXOAWThb ACHUMOTOTHI Tpaduka (yHKIMU; yMEHHE
BBIUMCISATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMIO3UIUHN (DYHKIMH, HAXOIUTh ypaBHEHHE KacaTeNbHOW K rpaduKy
GyHKIIMM; YMEHUE HAaXOJWUTh IPOU3BOJHBIE JIEMEHTApHBIX (DYHKIUH;
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HaXOJUTh HaWOOJBIINE W HAaUMEHBIINE 3HAYeHHUS (QYHKIMI; CTPOUTH
rpaduKd MHOTOWIEHOB C HMCIHOJb30BAHUEM aflapara MaTeMaTH4YeCKOro
aHalM3a; MPUMEHSTh NPOU3BOJAHYIO MJI HAXOXKICHHUS HaWIydIlero
pellieHus] B NPUKIAJAHBIX, B TOM YHCIE COLUAIbHO-DKOHOMUYECKUX H
bU3HYEeCKUX 3aa4ax; HaXOJUTh TJIOMAIH U 00bEMBI (PUTYP C TIOMOIIIBIO
MHTETpaa; NPUBOAUTH IPUMEPHl MATEMaTUYECKOTO0 MOJCIUPOBAHUA C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI




YMeHue omnepupoBaTh TOHATUAMH: Tpaduk QyHKIUU, oOpaTHas
¢byHKUMs, KOMIO3UIUA (YHKUWN, JTUHEWHAs (QYHKIUS, KBaJIpaTU4HAs
byHKIHS, paroHanbHas byHKIIHS, CTeIeHHas byHKIIHS,
TPUTOHOMETpUYECKHE  (YHKUIUH, OOpaTHbIE TPUTOHOMETPHUYECKHE
GyHKLIMU, TOKa3zaTesabHas M Jiorapupmuyeckas (yHKIMH; YyMEHUE
CTpOUTH TpauKH U3yYEHHBIX (YHKIHUN, BBHIIOIHATH MPEoOpa3OBaHHA
rpaguKoB (PYHKIHUH, HCIOIB30BATh I'PAPUKH JUIsl U3YYEHUS IPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHWHU 3aJad U3 APYIHX y4eOHBIX NMPEIMETOB U
3aJjay U3 peaslbHOM JKM3HU; BBIpAXaTh (POpPMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; HCIIOJIb30BATh CBOMCTBA M rpaduKu (PyHKIIHMIA I pereHus
yYpaBHEHM, HEpaBEHCTB M 3ajJady C IapaMeTpaMu; H300paxaTb Ha
KOOPJMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUI YPAaBHEHH, HEPAaBEHCTB

Hn UX CUCTEM

VYMeHue peliaTh TEKCTOBBIE 3aJjaud pa3HbIX THUIOB (B TOM YHUCIIE HA
IPOLIEHTHI, J0JM U YacTH, HAa JABUXKEHHE, padOTy, CTOUMOCTh TOBApOB U
yCIIyT, HaJIOTH, 3aJ1a4i U3 00JacTH YNpaBJICHUS JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJSATh BBIPAKEHUS, YpaBHEHMs, HEPABEHCTBA U HX
CUCTEMBI 0 YCIIOBHIO 3aJayH, MCCIENOBATh IIOJYYCHHOE DPEILICHUE U
OLICHMBATh IPaBJONOJ00HOCTh PE3yJIbTaTOB; YMEHUE MOJEIUPOBAThH
pealbHBIE CUTyallud Ha SA3BIKE MATEMAaTUKH; COCTAaBIATH BBIPAXKCHMS,
YPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBbl 110 YCJIOBHIO 33J]1a4H,
UCCIIEN0BATh IOCTPOCHHBIE MOJENM C MCIOIb30BAHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yabTAT

YMeHne onepupoBaTh MOHIATHSMU: Cpe/lHee apuPMETHIECKOE, METUaHa,
HauOoJIbIlIee M HAUMEHbBIIIEe 3HAYCHUS, pa3Max, TUCTIEPCHUs, CTAaHJapPTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMEHHE U3BJIEKATh, UHTEPIIPETUPOBATH
uH(pOpMaIIKIO, TIPEJCTABICHHYIO B TAOMUIAX, HA JUarpaMmax, rpagukax,
OTpakarolllyr0 CBONCTBA peAIbHBIX MPOIECCOB U SIBJIICHUI; TPEACTABIATh
uH(pOpMAILIMI0O C TIOMOIIBIO Ta0NMIl ¥ JAWAarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TpaduuecKux
METOJIOB U DJIEKTPOHHBIX CPEJICTB; TpaUIECKH UCCIETOBATh COBMECTHBIE
HAOJNIOZICHUSI C TIOMOINBIO JHarpaMM pacCeUBaHUS H JIMHEHHOU

perpeccun

VYMeHne onepupoBaTh IMOHATHSAMH: CIYYalHBIA ONBIT W CIy4alHOE
COOBITHE, BEPOATHOCTh CIIy4allHOrO COOBITHS; yMEHHE BBIYUCIATH
BEPOSTHOCTb C HCIIOJIb30BAaHUEM TIpaMuecKuX MeETOJOB; IPUMEHSThH

(bopMyNBI CIOXKEHUS W YMHOXEHHUS BEPOSITHOCTEH, (OPMYILy IOJIHOM




BeposiTHOCTH, popMyny bepHymn, komOuHaTOpHBIE (DAKTHI 1 GOPMYIIBI;
OLICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITUH; YMEHHE ONEepUpPOBATH
NOHATUSIMH: CIyJaiiHasi BeJIMYMHA, pPaclpelesiecHHe BEpPOSITHOCTEH,
MaTEeMAaTHYECKOE OXHJIaHUEe, JUCIEPCHS U CTAaHIAPTHOE OTKIOHEHHE
CIIy4allHOW BEJNIWYHMHBI, (YHKIMH pAClpelesieHus] H  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJIbHOTO W HOPMAJIBHOTO pacIpe/esieH i,
YMEHHUE HCIIOJIB30BaTh CBOWCTBA W3YYCHHBIX pACIPENCICHUN JUIs
pemiCeHusd 3aJad; 3HAKOMCTBO C IIOHATHAMU. 3aKOH 6OHBH_II/IX YHUCCII,
METO/Bl BBIOOPOYHBIX HCCIICIOBAHUN; YMEHUE TPUBOJUTH TPUMEPHI
IMMPOSABJICHUA 3aKOHa 60JIBH_II/IX qucel B MPUPOAHBIX U OGH_IGCTBGHHBIX
SIBJICHHSIX; YMEHHUE ONEPUPOBATh MOHATHIMH: COUCTAHUE, TICPECTAHOBKA,
YHCII0O COYCTAHW, YHUCIIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; yMmeHWHE
NPUMEHATh KOMOMHATOPHBIC (DAKThI U PACCYXKICHHUSI JIsl PEIICHUS 3a/1a4;
OLCHUBATH BCPOATHOCTHU PCaJIbHBIX CO6I)ITI/H>'I; COCTAaBJISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yibTar

YMeHue omnepupoBaTh TMOHATHUSMHU: TOYKa, MpsMasi, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJWYMHA YyIJa, IUIOCKUN yroi,
IBYTPaHHBIA Yroj, TPEXTPAHHBIN YTOJ, CKPEIIMBAIOIIMECS MpsMBbIE,
MapajuIeIbHOCTh M MEPHNEHIUKYIISIPHOCTD MPSMBIX U TIJIOCKOCTEH, yroi
MEXAY MPSAMBIMHU, YIOoJl MEXAY IPSIMOM MU IJIOCKOCTBIO, YToJl MEXKIY
MJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE MEXIY
MPSIMBIMH, PACCTOSIHUE MEXK]y TNIOCKOCTAMH; YMEHHUE UCII0JIb30BaTh IPH
pEelIeHUH 3a7a4 U3y4YeHHbIE (PaKThl M TEOPEMBI TJIAHUMETPUHU; YMEHHE
OIICHMBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIErO0 MHpPA; CTPOHTH
MaTeMaTUYeCKHe MOJCIHU C TOMOIIbI0 TEOMETPHUYECKUX TOHSATHU WU

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMU MMPAKTUYCCKUC 3a1a4n
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YMeHue onepupoBath MOHATHAME: IJIOMAAb (GUrypel, 006EM GUrypsi,
MHOTI'OIrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHHKA,
KyO, mapannenenurne], Mpu3Ma, NUpaMmuaa, (Gurypa ¥ MOBEPXHOCTb
BpaleHus, MWIMHIP, KOHYyC, map, chepa, miomanb chepsl, MIoNaab
MOBEPXHOCTH MHPAMUIbI, MPU3MBI, KOHYyca, MUIUHIApPA, 00bEM Kyoda,
MMpAMOYTOJIBHOI'O IMapauICICIIuneaa, MmUpaMuabl, MpPU3MblI, OUJIHWHIpPA,
KOHYyca, mapa, pa3BEPTKa MOBEPXHOCTH, CEUCHUSI KOHYCa U IWIMHIPA,
napajjieNlbHble OCH WJIM OCHOBAaHMIO, CEYCHHE IIapa, IUIOCKOCTD,
Kacaromasicss cepbl, IWIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKa, N300pakaTh MHOTOTPAHHUKHU, (QUTYPHI M MIOBEPXHOCTH

BpalCHUs, UX CCUCHUS, B TOM YUCJIC C TIOMOIIBIO 3JICKTPOHHBIX CPCACTB,
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12

13

yMEHHE MPUMEHATH CBOMCTBA F€OMETPUUYECKUX (HUTYpP, CAMOCTOSATEIHLHO
(bopMyIHpOBaTH ONpEACTICHHS N3y4aeMbIX (HUTyp, BBIIBUTATh THIIOTE3bI
0 CBOWCTBax M NMpPHU3HAKaX '€OMETPUYECKUX (UTYp, 0OOCHOBHIBATH WU
ONpoBepraTh HMX; yMEHHE TMPOBOAMUTH Kiaccuukanuo ¢Guryp mno
Pa3IUYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOIMMBIC JOTIOJHHUTEIbHBIC

MOCTPOCHUS

YMeHue omnepupoBaTh IMOHATUSMHU: JIBUKEHHE B IPOCTPAHCTBE,
napaulebHBIH EPEeHOC, CUMMETPHUSI Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHHe NOJAO0Ms, NOAOOHBIE (UIYpBI; yMEHHE
pacno3HaBaTh paBHBIE U MOJOOHBIE (UTYPHI, B TOM YHCIE B NPHPOJE,
UCKYCCTBE, apXHUTEKType; HCIOIb30BATH T€OMETPUYECKHUE OTHOIICHHUS
IPU PEIICHHUH 33]1a4; HAXOAUTh T€OMETPHUECKHE BEINYHUHBI (JUTHHA, YTOJ,
I0Iaab, 00BEM) IPU PEHICHUH 33/1a4 U3 IPYTUX y4€OHBIX IPEIMETOB U
U3 peaJbHOW >KU3HU; YMEHHE BBIYUCISATH T'€OMETPUYECKHE BEITUYUHBI
(mHA, yrois, IJIOHmagb, OOBEM, IUIOMIA[b MOBEPXHOCTH), HUCIONB3YS
U3y4eHHbIE (POPMYIIBI U METOIBI, B TOM YHCIIE: IUIONIA/lb TTOBEPXHOCTH
UpaMUIBI, TIPU3MBI, KOHYCa, [MIMHIPA, IUIomanas chepsl; 00béM KyOa,
IPSIMOYTOJIBHOTO  TapaiyIeenuIe/ia, MHPaMUIbl, MPU3MBI, LIHHIPA,

KOHYCa, I1apa; yMEHHE HaXOAUTh OTHOIIIEHHE 00BbEMOB MOJOOHBIX (DUTYD

YMeHue onepupoBaTh MOHATUSMU: MPSIMOYTOJIbHAS CUCTEMa KOOPUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CymMMa BEKTOPOB,
MIPOM3BE/IEHNE BEKTOpa Ha 4YHCIIO, pa3jokKEeHHE BEKTopa Mo Oasucy,
CKAJIIPHOE TPOU3BEACHUE, BEKTOPHOE IMPOMU3BEACHHUE, YTOJd MEXIY
BEKTOPAaMHU; YMEHHUE HCIIOIh30BATh BEKTOPHBIA U KOOPJIUHATHBIA METO]I
JUISL pelIeHHs] TEeOMETPUYECKHX 3aJad H 3adad APYTux y4eOHBIX

IIPEAMETOB

VYMeHue BbIOMpaTh MOAXOJAIIMN METOJ Ul pelleHHs 3a/lauu;
ITIOHUMAaHNE 3HAYUMOCTH MAaTEMaTUKH B M3Y4YEHHM IPUPOJIHBIX U
OOIIECTBEHHBIX ~NPOIIECCOB U  SBJIEHHUI; yMEHHE paclo3HaBaThb
MPOSIBJIEHUE 3aKOHOB MATE€MAaTHKH B HCKYCCTBE, YMEHUE IPHUBOJIMTH
IpUMEPBl  MAaTEMaTUYECKUX OTKPBITMM POCCUHCKOM M  MHUPOBOU

MaTeMaTU4YeCKON HayKn




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Yucna v BEIYHCIICHUS

11 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Paunonaneubie uuciaa. OOBIKHOBEHHbIE M JECATUYHBIE JPOOH, TPOLEHTHI,
' OeCKOHEeUHbIE TIEPUOUUECKUE IPOOH

13 Apudmernieckuil KOpeHb HaTypaIbHOM creneHu. JeidcTBus ¢ apudMeTHaecKuMu
' KOPHSIMU HAaTypaJIbHOW CTETEeHU

14 Crenenp ¢ uenbiM mokazareneM. CTeNeHb C PaLMOHAIBHBIM IOKAa3aTEJIEM.
' CBolicTBa CTENEHU

15 CuHyc, KOCHHYC W TaHTEHC YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTAHT'€HC YMCJIOBOIO apryMeHTa

1.6 Jlorapudm umcna. JlecaTuuHble U HATYypaJIbHbIE JTOrapH(pMbI

JlelicTBuTenbHble uucia. ApudpMmeTnyeckue omnepanuuu ¢ JAeHCTBUTEIbHBIMU
17 yuciaamu. [lpuOmkE€HHBIE BBIYMCICHUS, NpaBUJIa OKPYIJIEHUS, NPUKHIKA U
OIIEHKA Pe3yJIbTaTa BbIYMUCICHHI

1.8 [IpeoOpa3oBanue BbIpakeHUIN

1.9 KommnekcHeie yncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U qPOOHO-pAIHOHAIBHBIE YPABHEHUS

2.2 WppatmonanbHble ypaBHEHUS

2.3 Tpuronomerpuuecknue ypaBHEHUS

2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS

2.5 Lenbie u 1poOHO-paAIIOHAIbHBIE HEPABEHCTBA

2.6 HppannoHaibHble HEpaBEHCTBA

2.7 [Toka3zaTenbHbIE U JOrapupMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuveckrne HepaBeHCTBA

2.9 Cuctembl ¥ COBOKYITHOCTH YPaBHCHUI M HEPABEHCTB

210  VYpaBHeHWs, HEPABEHCTBA U CUCTEMBI C TApAMETPAMU

2.11 Martpuna cucTeMsl JIMHEWHBIX YpaBHEHUN. ONpeaennTens MaTpULbI
3 OyHKIWH U TpaduKH




Oynkius, crocodsl 3amanus GyHkuuu. ['paduk ¢yHkuuu. BzaumHo oOparHbIe

3 ¢ynkuuu. Yétneie U Heu€THBIe QyHKIMU. [lepuoauueckue GyHKIUHN
OOnacte ompeneneHus: U MHOXECTBO 3HaueHW ¢ynkuuu. Hymu ¢ysknum.
3. [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHMH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMU Ha IPOMEXYTKE
33 CreneHHass (yHKUUS C HaTypaJbHBIM M IIeJIbIM IOKa3areneM. EE cBolicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH
36 Touku paspeiBa. AcumnrToTsl rpadukoB ¢yHkuuid. CpoiicTBa (QYHKIUH,
' HETPEPBIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 3aaHUs TIOCIIEI0BATEIILHOCTEH
3.8 Apudmerndaeckas u reomeTprueckas nporpeccun. @opmyia CI0KHBIX MTPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 [TpousBonnas ¢pynkiuu. [IpousBoiHbIE 371eMEHTAPHBIX (PYHKIIHIA
[IpuMeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (YHKUMNA Ha MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEro 3HaueHUs! PYHKLIUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoXecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTuCcTUKA
6.1 OmnucatesnbHas CTATHCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 ®Durypsl Ha IIOCKOCTH
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEPXHOCTH BpalleHUs
7.5 KoopaunaTsl 1 BEKTOPHI




