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Crynienb oOydeHus (Kjiacc) cpeaHee oCHOBHOe oOpa3oBanme 10-11 kjacchl

KonmuecTBo yacoB 544 ( 8 yac B He/AEINIO)
YpoBeHb (yriryOJieHHbIIH)

VYuurens: Cupunona Haranest HukonaeBna

[Tporpamma pazpabotana Ha ocHOBe _DedepanvHoil padoueil npozpammsl 0CHOBHO20
cpeonezo 00pazoeanus no yueonomy npeomemy «Mamemamurxa)




INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1O MareMaTHKe YIIIyOJNEHHOTO YPOBHS ISl OOydYaloOIIMXCsi Ha YPOBHE
cpennero obmiero odpaszoBanus paspadborana Ha ocHoBe PI'OC COO ¢ y4€ToM COBpPEMEHHBIX
MHUPOBBIX TpeOOBAHUH, MPEIBIABIAEMBIX K MaTEeMAaTUYECKOMY OOpa30BaHUIO, U TpaaULUN
poccuiickoro o6OpazoBanms.. B coorBerctBum ¢ ®PI'OC COO wmaremaruka SIBISETCS
00s3aTeNIbHBIM TIPEIMETOM Ha JaHHOM YpoBHE oOpasoBanusi. Hacrosimed mporpammoi 1o
MaTeMaTHKe MpeycMaTpuBaeTcs u3ydyeHue ydeOHoro npeamera «MaremaTuka» B paMKax TpEX
y4eOHbIX KypcoB: «AureOpa W Hayaja MaTeMaTHYecKoro aHaiuza», «l'eomerpus»,
«BeposTHOCTD U CTATUCTUKAY.

VYueOHblii Kypc «AunreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
HauOoJjiee 3HAYUMBIX B IIPOrpamMMe CpeJHEero oouiero oOpa3oBaHUs, MOCKOJbKY, C OIHOMN
CTOPOHBI, OH O0ecle4YuBaeT MHCTPYMEHTAIbHYIO 0a3zy JUld H3yYeHHs BCEX €CTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (POPMHUPYET JIOTHYECKOe M aOCTPAKTHOE MBIIIJICHHUE
0o0yJaromuxcsi Ha ypOBHE, HEOOXOIMMOM Uil OCBOCHHS HH()OPMATHKH, OOIIECTBO3HAHHMS,
UCTOPUH, CIIOBECHOCTH M JPYrMX JAUCUUIUIMH. B pamkax pgaHHoro ywyeOHOro Kypca
oOyyaroliyecsi OBJIAJIEBAIOT  YHMBEPCAJIbHBIM  S3BIKOM COBPEMEHHOW HayKH, KOTopas
dbopMyIupyeT CBOM JOCTHKEHHS B MaTEMaTHYECKOH (hopme.

VY4eOHbIi Kypc anreOppl W Hadal MaTeMaTHYECKOTO aHAIM3a 3aKJIAJbIBACT OCHOBY IS
YCIIEIIHOTO OBJAJEHUs 3aKOHaMHU (U3MKHM, XUMHHU, OWOJIOTHUM, TOHMMAHUS OCHOBHBIX
TEH/JEHIMH pa3BUTUS HKOHOMMKHM M OOILECTBEHHOM >KM3HHU, MO3BOJSIET OPUEHTHPOBATHCS B
COBPEMEHHBIX HU(POBBIX M KOMIIBIOTEPHBIX TEXHOJIOTMSIX, YBEPEHHO MCIIONb30BaThb MX MJIs
JanbHeWero o0pa3oBaHHMs M B IIOBCEJIHEBHOM JKM3HM. B TO ke Bpems oOBiIaJeHue
aOCTPaKTHBIMU U JIOTUYECKHU CTPOTUMHU KOHCTPYKIUSAMM airedpbl 1 MaTeMaTHYeCcKOro aHajlu3a
pa3BUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTHHHOCTb, JOKa3bIBaTb
YTBEPKACHHSI C MMOMOIIBI0 UHIYKIIMK U pacCy aaTh NeAYKTUBHO, HCIOJIb30BaTh 0000IIEHNE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET KpEaTUBHOE U KPUTHUECKOE
MBIIUICHHUE.

B xone m3yueHus ydeOHOro kypca «Anrebpa ¥ Hayalga MaTeMaTHYeCKOTo aHaIu3a»
oOyyarolmuecs: TMOJy4aloT HOBBIM ONBIT pelleHUs MNPHUKIAJHBIX 3aJad, CaMOCTOSTEIbHOIO
MOCTPOCHUS MaTeMaTHYeCKUX MOJIeJed pealbHbIX CUTyalud, UHTEpPIpeTaluyd MOJTy4YEeHHBIX
pelieHni, 3HAaKOMSITCS C IpUMepaMu MaTeMaTHYEeCKUX 3aKOHOMEPHOCTEH B MpUpPOJE, HAyKe U
HCKYCCTBE, C BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITHSIMH U UX aBTOPAMH.

VYueOHblll Kypc 007aJaeT 3HAYUTEIbHBIM BOCHHMTATEIBbHBIM MOTEHIMAIOM, KOTOPBIN
peau3yeTcsi Kak uepe3 yueOHbI MaTepual, CIocOOCTBYIOMIMM (OPMUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUs, Tak U uepe3 cnenupuky ydyeOHOM  JesATeNbHOCTH, Tpedyromeit
IPOJODKUTEIPHON  KOHLEHTPAallMM  BHUMAaHMUS, CaMOCTOATEIBHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YECHHBIN pe3ynbTar.

B ocHoBe Meronuku oOyueHus anreOpe W HayajlaM MaTeMAaTUYECKOTO aHalIHu3a JIEKUT
JeSTeIbHOCTHBIN MPUHLIUI O0yYEHUSI.

B crpykrype yueOHOro Kypca «Anredpa u Havyajsa MaTeMaTHYeCKOro aHAJIN3ay» BbICIICHBI
CIIEYIOINE COAEPKATENbHO-METOAUYECKHE JUHUM: «Uucna U BblUUCICHUS», «DYHKIMM U
rpadukn», «YpaBHEHUs U HepaBeHCTBay, «Havana maremaTnueckoro aHanusa», «MHoOXecTBa 1
JoruKa». Bce OCHOBHBIE CONEP)KATEIBHO-METONWYECKUE JIMHUHA H3Y4YarOTCS Ha NPOTSLKCHUU
JBYX JIeT o0y4eHHs Ha YpOBHE CPEIHEro o0Iero oOpa3oBaHMs, €CTECTBEHHO JOMOJHSISA IPYT
Jpyra W TOCTENEHHO HACHIIAACh HOBBIMU TeMaMHM M pasznenamu. JlaHHBIA y4eOHBIH Kypc



SIBIISICTCSI MHTETPAaTUBHBIM, IIOCKOJBKY OOBEIMHSET B cebe CcolepKaHWe HECKOJIbKUX
MaTEeMATHYECKUX JUCIUIUINH, TAKUX Kak anreOpa, TPUTOHOMETPHS, MATEMaTUYCCKUI aHau3,
TEOpHsl MHOXKECTB, MareMaTrhyeckas joruka u apyrue. Ilo mepe Toro kak oOydarommecs
OBIIQJICBAlOT BCE 0OoJiee MIMPOKUM MaTEMAaTHYECKHUM allaparoM, y HHX I[OCIEeIOBATEIbHO
dopMHpyeTCsT M COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYECKYH MOJENb pealbHON
CUTyallid, MPUMEHATh 3HAHUS, MOJTYYCHHBIE MPU U3YYEHUH Y4eOHOTO Kypca, ISl pelieHUs
CaMOCTOSITENIEHO CPOPMYTUPOBAHHONH MaTeMaTHYECKOH 3afaud, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.

ConepkaTenpHO-MeTOAMYeCKass — JHUS — «Yucia W BBIYKMCICHHS»  3aBepIlIaeT
(dbopMUpOBaHNE HABBIKOB HCIIOIH30BAHUS JCHCTBUTENBHBIX YHUCEN, KOTOpOE OBLIO HAYaTO Ha
ypOBHE OCHOBHOTO 00IIero obpazoBanus. Ha ypoBHe cpemanero obimiero o0pa3oBaHus 0co00e
BHUMaHHE yaensiercss (OpMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYMCICHHIA, BKIIIOYAIOIINX B
ceOsl MCIIOJIb30BAaHKUE PA3IMUHBIX (POPM 3alUCH YHCIIa, YMEHHE JIENaTh MPUKUJIKY, BBIIOJIHAThH
pUOIMKEHHBIC BRIYUCIICHUS, OIICHIUBATh YHCIIOBBIC BRIPAKEHUS, pab0OTaTh ¢ MATEMAaTHICCKUMU
KOHCTaHTaMH. 3HAKOMBIC OOYYarONIMMCSI MHOXECTBA HATYPAJIbHBIX, IEIBIX, PAlMOHAIBHBIX U
JICHCTBUTEIILHBIX YHCEN JOTOJIHSIIOTCS MHOXKECTBOM KOMIUICKCHBIX 4HCEl. B KaaoMm U3 3Tux
MHOYECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIE €MY CIEIM(PHUSCKUE 3a/1a4K U ONICPAIUH: JICTICHUE
HAIIeJI0, ONEPUPOBAaHME OCTAaTKaMH Ha MHOXECTBE IIENBIX 4YHCET, OCOOble CBOWCTBA
PAIMOHATILHBIX M WUPPAIMOHATBHBIX YHCEN, apu(PMETHUSCKHUE OIepaIiiy, a TaKKe W3BIICUCHHE
KOpHS  HATypaJIbHOW  CTEIIEHW Ha  MHOXECTBE KOMIUIGKCHBIX  4ucell.  biaromaps
MOCNEAOBATEIbHOMY  PACIIMPEHHIO Kpyra HCIOJb3yeMbIX 4YHCEeT U  3HAKOMCTBY C
BO3MOXKHOCTSIMHU MX MPUMEHCHHS JIJIST PEIICHUS PA3IMYHBIX 337a9 (GOpMHUpYyeETCs MpeIcTaBlIeHUE
0 €JIMHCTBE MaTEMAaTHKH KaK HAyKH U €€ POJIM B IIOCTPOSHUH MOJIEJICH PeaTbHOTO MHpPa, IIMPOKO
UCTIONIB3YIOTCSI 0000IIeHIEe U KOHKPETU3AIHSI.

Jluaus «YpaBHEHUS M HEPAaBEHCTBa» peallu3yeTcs Ha MPOTSHKEHUU BCEro OOydYeHHs Ha
yYpOBHE cpemHero oOmero o0Opa3oBaHUs, IOCKOJIBKY B KaxkaoM pasnene IIporpamMMer
NPEIYCMOTPEHO pelIeHHe COOTBETCTBYIOUIMX 3aaad. B pesynbraTe o0ydaromuecs: OBIaIeBalOT
pPa3IMYHBIMK ~ METOJAMH  PCICHHs] PallMOHAIBHBIX, HWPPAIMOHAIBHBIX, MOKa3aTeIbHbIX,
JOTapU(PMHUUECKUX U TPUTOHOMETPUUYECCKUX YPABHECHUI, HEPABEHCTB M CHCTEM, a TAKXKe 3ajad,
coJiepKanux mnapaMmerpsl. [lomydeHHBIE YMEHHS HIMPOKO HCIIONB3YIOTCS TPH HCCIICIOBAHUU
(GYHKITHI C TIOMOIIIBIO TIPOU3BOIHOM, IPH PEIICHUN NMPUKJIAIHBIX 3a/1a4 U 3379 Ha HaXOXKJCHHE
HaWOOJIBIIMX U HAUMCHBIINX 3HaUCHUI (yHKIUU. J[aHHAs coleprkaTebHas JIMHUS BKIIIOYACT B
ceOs1 Takke (GOpPMHPOBAHWE YMEHHUH BBINOJHITH Pacu€Thl MO QopmysiaMm, Mpeodpa3oBaHuUs
palMOHATBHBIX, HPPAIMOHAIBHBIX H TPUTOHOMETPHUECKUX BBIPAKEHHUM, a TaKKe BBIPAKCHHIA,
colepKammx creneHn u Jyorapudmel. braromapst u3ydeHHro anreOpandeckoro Marepuala
NPOUCXOTUT  JalbHEHIlIee pPa3BUTHE AITOPUTMHYECKOTO U aOCTPAKTHOTO  MBIIUICHHS
o0yJaromuxcsi, OPMHUPYIOTCS HABBIKK JIEAYKTHUBHBIX PAaCcCyXKICHUH, pabOThl ¢ CUMBOJBLHBIMU
(dbopmaMu, TIpeACTaBICHUsT 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHUJIC PABEHCTB M HEPABEHCTB.
Anrebpa npeiaraet 3G PeKTUBHBIC HHCTPYMEHTHI [T PEIICHHS IPAKTUICCKUX W €CTECTBEHHO-
HAYYHBIX 3aJ[a4, HArJISIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK S3bIKa HAYKH.

ConepkaTenpHO-MeTOAMYeCKast TUHUS «DYHKIUU U TpaguKH» TECHO MEPEIUICTaeTCs C
OPYTUMH ~ JIMHUSMH ~ y4eOHOTO  Kypca, TIOCKOIBKY B  KaKOM-TO  CMBICIE — 3amaér
MOCJIEA0OBATEIbHOCTh ~ M3YUYEHMSI MaTepuana. F3ydeHue  CTENMEeHHOW, IOKa3aTesbHOM,
JOTapu(PMHUUECKON M TPUTOHOMETPUIECKUX (DYHKIIMA, UX CBOMCTB M TPapHUKOB, HCIIOJIH30BaHHE
GyHKIMA U pelieHus 3ajad U3 JPYruX Y4eOHBIX MPEJIMETOB M PEabHOW JKU3HU TECHO
CBSI3aHO KaK C MAaTEMaTHYECKUM aHAJIM30M, TaK M C PEHICHWEM ypaBHEHWH M HepaBeHCTB. [Ipu



9TOM OOJIbIIIOE BHUMAHHE yaeiseTcs (GOPMUPOBAHWUIO YMEHHS BBIpaXarh GopMyIaMu
3aBUCHUMOCTH MEX]Y Pa3IMYHBIMUA BETUYMHAMH, UCCIIEAOBATh MMOJYYCHHbBIC (YHKIMH, CTPOUTH
ux rpaduku. MaTepuan 3TOH coAepKaTelbHON JMHUM HAlEJIeH Ha pa3BUTHE YMEHHH H
HABBIKOB, MO3BOJIAIOIIMX BbIpaKaTh 3aBHUCHUMOCTH MEXAY BEJIMYMHAMH B pazNu4HON (opme:
aAHAIUTUYECKOW, Tpaduueckod U cioBecHOH. Ero wu3yueHue crnocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOIICHHIO W KOHKPETU3AIWH,
HCIIOJIb30BAaHUIO AHAJIOT .

CopepxarenbHas uHusa «Hagana mMaTreMaTnyeckoro aHajan3a» MO3BOJIAET CYHIECTBEHHO
pacIIMpUTh KPYI KaKk MaTeMaTH4YeCKUX, TaK U MPHUKIAJAHBIX 33/1a4, JOCTYIHBIX 00ydaromumcs,
TaK KaK y HHUX IMOSBISETCS BOBMOXHOCTh CTPOUTH IPAQHUKHU CIOKHBIX (DYHKIUH, OMPEICNIATh X
HauOOJIBIINE U HAUMEHBINNE 3HAYEHUS, BRIYUCIATD IIomaau Guryp u oObEMBI Te, HAXOIUTh
CKOPOCTHM U YCKOpeHHs mporeccoB. JlaHHas cojepikaTelbHas JIMHUSA OTKPHIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHYeCKHX MOJENel peajbHBbIX CHUTyalui, IO03BOJISET
HaxXOJIUTh HaWJIydlllee pelIeHWE B NPHUKIAIHBIX, B TOM YHUCJIE COIUAIbHO-DPKOHOMHYECKHUX,
3a7a4yax. 3HAKOMCTBO C OCHOBaMH MaTe€MaTHYECKOI'O aHajiu3a CIOCOOCTBYET pPa3BUTHUIO
abCcTpakTHOTO, (HOPMATBLHO-IOTHYECKOTO U KPEaTUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHUN
pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3YJIbTAaTax, MOJYYEHHBIX B XOJI€ Pa3BUTUS MAaTEMAaTUKH KaK HayKH, U
00 ux aBTOpax.

CopepxarenpHO-MeTOANYECKAsE JHHHUS «MHOXECTBAa U JIOTHMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOKECTB W MaTeMaTHYEeCKOM JIOTUKU. TeopeTMKO-MHOKECTBEHHBIE
MIPEICTABJICHHUS TPOHU3BIBAIOT BECh KypC IIKOJIBHOM MaTEMaTHKH W TpeJyiaraloT HaumOosiee
YHUBEPCAIBHBIM $I3BIK, OOBEIUHSIONINI BCE pa3feibl MaTeMaTUKH W €€ TPWIOKEHUH, OHU
CBSI3bIBAIOT Pa3HbIE MAaTEMATUUECKHUE NUCIUIUIMHBI U UX IPUIOKEHUS B equHoe 1enoe. [loatomy
BaXHO JIaTh BO3MOXXHOCTh OOYyYaloleMycs TOHUMAaTh TEOPETHKO-MHOKECTBEHHBIN S3BIK
COBPEMEHHON MaTeMaTHKM M HCIOJIb30BaTh €ro JJIsi BBIPAXKEHUS] CBOMX MbICie. [pyrum
BOKHBIM TMPU3HAKOM MAaT€MAaTUKH KaK HAyKH CIeAyeT MPU3HATh CBOWCTBEHHYIO € CTPOTOCTh
000OCHOBaHMUN ¥ CJEOBaHHE OMpEACNEHHBIM TPaBUJIaM TOCTPOCHHS  JOKa3aTelIbCTB.
3HAKOMCTBO C DJEMEHTaMH MaTeMaTH4YeCKOW JIOTHKU CIOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO
MBIIUICHUST O0YYarOIINXCS, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKIICHUS] HA OCHOBE JIOTUYECKUX
npaBuj, GOPMUPYET HABBIKM KPUTUUECKOTO MBITIICHHUS.

B yuebHOM Kypce «Anrebpa M Hauama MaTeMAaTHMYECKOTO aHAIHW3a» MPUCYTCTBYIOT
OCHOBBI ~ MaT€MaTH4eCKOro  MOJETUPOBaHHUs, KOTOpbIE  TPHU3BaHBl  CHOCOOCTBOBATH
(GOpPMHUPOBAHUIO HABBIKOB TIOCTPOCHHUS MOJIEJIEH peaTbHBIX CHUTYaAIlUid, HCCIEIOBAHUS OSTUX
MoOJIeNIed C TIOMOIIBIO ammapara aareOpbl W MaTeMaTHYEeCKOTO aHajiu3a, HWHTEPIpETaIluu
MOJIYYeHHBIX pe3yibTaToB. Takue 3aqaHus BIUIETEHBbI B KXl W3 Pa3[esioB MPOrPAMMBI,
MOCKOJIbKY BECh MaTepual y4eOHOTOo Kypca MIMPOKO UCHONB3YeTCs IS PEUIeHUS MPUKIIATHBIX
3amau. llpu pemieHMH peanbHBIX TMPAKTHYECKUX  3a7ad  OOydJarommecss pa3BUBAIOT
HaOIOaTEIPHOCTh, YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, a0CTparmpoBaThCs, HCIIOIH30BATH
aHAJIOTHUIO, 0000IIaTh M KOHKPETH3UPOBaTh MpoOiemy. JlearenpHOCTh MO (HOpMHpPOBAHHIO
HABBIKOB PEIICHUs MPUKIAIHBIX 33]1a4 OPraHU3yeTCs B MPOIIECCe U3YUEHHS BCEX TeM Y4eOHOTO
Kypca «AnreOpa 1 Hayajla MaTeMaTUYECKOTO aHATTN3ay.

Ha u3yuenue yuebHoro kypca «Anredpa 1 Hauana MaTeMaTHYECKOTO aHAIN3a» OTBOJIUTCS
272 4aca: B 10 kmacce — 136 vacoB (4 yaca B Henento), B 11 kimacce — 136 yacoB (4 yaca B
HEJIETTIO).



['eomerpust sBiIseTcs OAHMM U3 0a30BBIX KypCOB Ha YPOBHE CpEIHEro OOIIero
o0pa3oBaHus, TaKk Kak 00ecrieynBaeT BO3MOKHOCTh H3y4YCHHUs AUCHUILUINH €CTECTBEHHO-HAyYHOU
HAIpPaBJIEHHOCTH U IPEIMETOB I'yMaHUTapHOro LuKia. II0CKONBbKY JIOTMYECKOE MBIIUIEHUE,
dopmupyeMoe INpH M3Y4EHUH OOYyYarOIMMUCS TOHATUMHBIX OCHOB TE€OMETPUH, IpHU
JI0Ka3aTeIbCTBE TEOPEM M IIOCTPOEHHUHU LIENOYKU JIOTUYECKUX YTBEP)KICHUH INpHU peLICHUU
FEOMETPUUYECKUX 3a/ad, YMEHHE BBIABUIaTh U OIPOBEPraTh TUIIOTE3bl HENOCPEICTBEHHO
UCTIOJIB3YIOTCS TIPU PEIIEHUH 3a/1a4 €CTeCTBEHHO-HAYYHOTO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3ajau.

Ilens ocBoeHus mporpaMmsel yueOHOro kypca «I'eomerpusi» Ha yriryOJI€HHOM ypOBHE —
pasBUTHE WHIUBHIYaTbHBIX CIIOCOOHOCTEH OOYy4aromMXCsl TMPU H3YYECHHUH TE€OMETPUH, Kak
COCTABIIAIOLICH MpeaMeTHO obnactu «MaremaTnka W MH(POpPMATHKa» dYepe3 obecreueHue
BO3MOXKHOCTH NPUOOPETEHHUs] U HCIOJIb30BaHUS Oosiee IIyOOKHUX I'€OMETPUUYECKHX 3HAHUN U
JecTBUH, crelu(UYHBIX I'€OMETPUH, U HEOOXOAMMBIX JUIf YCIEUIHOIO MpOo(ecCHOHAIBLHOIO
00pa30BaHUs, CBSI3aHHOTO C UCIOJb30BAaHUEM MaTEMATUKH.

[TpropuTeTHBIMM 33JJa4aMU Kypca Fr€OMETPUH Ha yriyOJaEHHOM YPOBHE, PACHIMPSAIOIIUMU
U YCHJIMBAIOIIMMU Kypc 0a30BOr0 YPOBHS, SIBIISIFOTCS:

pacuiMpeHue IpeJCTaBIeHUs] O TIEeOMETPUM Kak 4YacTH MHPOBOM KYyJIbTYpbl U
(GopMHUpOBaHKE OCO3HAHUS B3aUMOCBSA3H F'€OMETPUH C OKPYKAIOIIUM MUPOM;

¢dopMHupOBaHHE TPEACTABICHUS O IPOCTPAHCTBEHHBIX (UTypax Kak O BaKHEHIIHX
MaTeMaTHYECKUX MOJENSIX, [O3BOJIAIONIMX ONUCBIBATH UM  M3y4daTh pas3Hble SBICHUS
OKpY’KalOIIero MHpa, 3HaHHE MOHATHHHOTO amnmapara mo paszzaeny «CrepeoMmerpus» ydeOHOro
Kypca reOMeTpHH;

(dbopMUpOBaHNHE YMEHHUS BIIAJETh OCHOBHBIMU MOHSTUSMH O MPOCTPAHCTBEHHBIX (PUTYypax
U UX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (OpMyd U YMEHHME HX NPUMEHATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIApPTHBIE CIIOCOOBI PELIeHHUs 3a/ay;

dbopMUpOBaHHE YMEHMsI paclo3HaBaTh Ha YEPTEkKaxX, MOJAENAX M B pPEaJbHOM MHpE
MHOTOTPaHHUKH U TeJa BPalleHHsI, KOHCTPYHUPOBATh T€OMETPUUYECKHE MOJIEINH;

dbopmupoBaHue IIOHMMaHUs  BO3MOXHOCTHU AKCHOMaTHYECKOTO IIOCTPOEHHUS
MaTeMaTHYeCKUX TeopHuil, (GopMupoBaHHE MOHMMAHHS POJM AKCMOMATHUKM IPH IPOBEICHUU
pacCyXIeHHI;

dbopMupOBaHHE YMEHHMs BIIAJIETh METOJAMM [0KA3aTelIbCTB M aJTOPUTMOB pEILLIEHUS,
YMEHMSI MX TPUMEHATh, MPOBOJIUTH JIOKA3aTEIbHBIE PACCYKIEHUS B XOAE pELICHUs
CTEpEOMETPUYECKUX 33Ja4 M 3aJad4 C NPAaKTUYECKUM CoJepXKaHueM, (OpMHpPOBaHUE
MpPEJCTaBICHUsI O HEOOXOIUMOCTH JOKa3aTeNbCTB MpPU OOOCHOBAHMM MaTeMaTHYECKHX
YTBEPKACHUM U POJIM aKCHOMATHKU B IPOBEJCHUM JI€YKTUBHBIX PACCYXIACHHUIA;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
00yyaroImuxcs, MO3HABATEIIbHOW AKTUBHOCTH, WCCIIEAOBATEIbCKUX YMEHUH, KPUTHYHOCTH
MBIIUIEHHS], UHTEpeca K U3Y4eHHUIO T€OMETPUH;

dbopMupoBaHre (QYHKIMOHAIBHON TPaMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: YMEHUs
pacrio3HaBaTh MpPOSIBICHUS TEOMETPUYECKHX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaybHBIX JKU3HEHHBIX CUTYAIMSIX W MPU U3YUYEHHUH JIPYTUX YUeOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, MOJIECIMPOBAHUSI PEATbHBIX CHUTYallMd, HWCCIEAOBAHUS
HOCTPOEHHBIX MOJIeNell, UHTepIPETallMK OTYYEHHBIX pPe3yIbTaToB.

OCHOBHBIMHU  COJIEpXKATEIbHBIMU JIMHUAMH ydeOHoro kypca «['eomerpusi» B 10-11
Kkjaccax ABisATCs: «lIpsiMble M IIOCKOCTH B HPOCTPAaHCTBE», «MHororpanHuku», «Tena
BpALECHU», «BEKTOPBI M KOOPAMHATHI B IPOCTPAHCTBEY, «JIBHIKEHUS B IPOCTPAHCTBEY.



ChopmymupoBannoe Bo ®PI'OC COO TtpebGoBaHME «yMETh OINEPUPOBATH MOHATHSIMUN,
pENeBaHTHBIMU T€OMETPUU Ha YriayOnéHHoM ypoBHE oOydeHus B 10—11 kmaccax, OTHOCHTCS KO
BCEM COJICpXKATEIbHBIM JIMHUSAM Yy4eOHOro Kypca, a (OPMHpPOBAHHE JIOTHYECKUX YMEHHM
pacrpesiesiieTcsi HE TOJbKO IO COJEp)KaTeNbHBIM JIMHUSM, HO M MO ToAaM OOyuYeHHs.
Copepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIAMETHBIM  pe3yiabTaTaM  OCBOCHHS
@DenepanbHOil pabovel MporpaMMbl, pacipeAeIEHHBIM 10 ToAaM 00ydeHUs, CTPYKTYpUPOBaHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPUHIMIIMAIBHBIM BONpPOCaM OOydarouiuecs
oOpalainuch HEOJHOKpaTHO. OTO IMO3BOJISIET OPraHU30BaTh OBJIAJICHUE T€OMETPUUYECKUMU
MNOHATUSIMM U HABBIKAMHU IIOCJIEIOBATEIbHO M IOCTYIATENIbHO, C COOJIIOJIEHUEM MpPUHIUIA
NPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKIIOYaTh B OOLIyI0 CHCTEMY T€OMETPHYECKHX
NpeCTaBICHUN OOYUYalOIMXCs, paciupss U yrayouss e€, oOpas3yst MpPOYHbIE MHOXXECTBEHHBIE
CBSI3H.

[Tepexon K U3y4EHHUIO TE€OMETPUH Ha YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3nath ycnoBua s guddepeHnranud  oOydeHHs, TOCTPOCHHS WHIUBUAYAIbHBIX
o0pa3oBaTeNbHbIX IporpammMm, oOecrneyuTbh yriayOn€HHOe M3yYyeHUE TEOMETPUM  Kak
cocTaBsitolIeil yaeOHoro npeamera «MaremaTukay;

MOJTOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MAaTeMaTHUKU C Y4€TOM BBIOOpa
Oynymieit npodeccuu, obecriednBas MPEEMCTBEHHOCTh MEXAY OOmMUM W MpodecCHOHATBHBIM
o0pa3zoBaHHEM.

Ha wusydenne yuebHoro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHE oTBoauTcs 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Heneno), B 11 kiacce — 102 ygaca (3 gaca B Hezienio).

VY4eOHblii kKypc «BeposTHOCTh M CTaTHUCTHKa» YIIyOJNEHHOrO YpOBHS SBIISETCS
MPOJOKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca yriyOJIEHHOTO yPOBHS Ha YpPOBHE
cpeaHero oomiero o6Opa3oBaHMsA. Y4YeOHBIH Kypc MNpeaHa3HaueH Uil (opMUpOBaHUS Y
00y4aroImuxcsi CTaTUCTUYECKOM KyJIbTYpbl M IOHMMAaHHUS POJM TEOPUU BEPOSITHOCTEH Kak
MaTeMaTUYeCKOr0 MHCTPYMEHTA ISl U3YYEHHUs CIy4yalHBIX COOBITHH, BEIMYHMH U TIPOLIECCOB.
[Tpu m3ydyeHun Kypca oOoramarTcs MpeICTaBIeHHUs 00ydarolUXCcsl 0 METOJaX HCCIEIOBaHUS
U3MEHYMBOTO MHpA, Pa3BUBACTCS MOHMMAHHWE 3HAYMMOCTH M OOLIHOCTH MaTeMaTHYeCKUX
METOJOB TIO3HAHHUA KaK HEOTHEMJIEMOM YacTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS.

CopnepxaHue y4yeOHOro Kypca HamnpaBiI€HO Ha 3aKpeIUIeHWE 3HaHWM, MOITY4YeHHBIX MpU
U3y4eHHH Kypca Ha ypOBHE OCHOBHOT'O 00IIero oOpa3oBaHUs, U HA pa3BUTHE MPEJICTaBICHHUH O
CIy4alHBIX BEJTMYMHAX U B3aUMOCBA3SX MEXKJIYy HUMHU Ha BaXKHBIX MPUMEPAX, CHOKETHI KOTOPBIX
MOYEPIHYTHI U3 OKpYXKarouiero Mupa. B pesynprare y o0ydaromuxcsi JOHKHO chopMUpOBaTHCS
MpEACTaBICHHE O Hauboyiee YHNOTPEOUTETbHBIX U OOIMMX MAaTeMaTUYeCKHX MOJEsIX,
UCTOJNBb3YeMBbIX  JIISl  ONUCAaHMS AHTPOIOMETPUYECKUX M JeMOrpauyeckux BeIUYHH,
NOTPEIIHOCTE B pPa3IUYHbIE pOJAa H3MEPEHMAX, JIIUTEIBHOCTH O€30TKa3HOW paboThI
TEXHUUYECKHUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHHH M MpPOLECCOB B OOIIECTBE.
VYueOHbII Kypc sBISeTCS 0a30i JII OCBOCHHUS BEPOATHOCTHO-CTATHCTHYECKHUX METOJOB,
HEOOXO/IMMBIX CIIEHUAINCTaM HE TOJIBKO MHKEHEPHBIX CIIEUATbHOCTEH, HO TaK)Ke COLUAIBHBIX
U TICUXOJIOTHYECKUX, MOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHbIE HAyKH B 3HAYMTEIBHOH Mepe
UCIIONB3YIOT amnmapar aHaiu3a OonblIMX JaHHBIX. lleHTpanbHyl0 dYacTh ydeOHOro Kypca
3aHUMAaeT OOCYXJICHHE 3aKoHa OONbIIMX 4YHCeT — (YHIAMEHTAIBLHOTO 3aKOHA MPHUPO/IBI,
UMEIOILEr0 MaTeMaTHYEeCKyI0 (hOpMaIN3aLHIO.



B cooTBeTcTBUM ¢ yKa3aHHBIMHU LIEJISIMH B CTPYKType y4ueOHOro kypca «BeposTHOCTh u
CTAaTHCTHKA» Ha YrayOJIEHHOM YpPOBHE BBIICIEHBI OCHOBHBIC COJEP)KATEIbHBIC JIMHUU:
«CyJaifHbie COOBITUS M BEpOSTHOCTU» U «CiTydaifHble BEIMYUHBI U 3aKOH OOJIBIIINX YUCEID».

[ToMMMO OCHOBHBIX JIMHUWA B Y4eOHBII KypC BKJIIOYEHBI 3JIEMEHTHI TECOPUH TrpadoB U
TEOPUU MHOXKECTB, HEOOXOAUMBIE ISl TOJTHOLIEHHOTO OCBOCHMSI MaTepHaa JaHHOTO y4eOHOro
Kypca U CMEKHBIX MaTEMaTHYECKUX y4EOHBIX KYpPCOB.

Conepxanne nuauH «CllydaiiHble COOBITUS M BEPOSITHOCTH CIY’)KUT OCHOBOW ISt
dbopMupOBaHUA TPEACTABICHUI O PpaCHpEleICHUH BEpPOSITHOCTEH MEXIy 3HAYCHUSIMU
CIIy4aifHbIX BeJIWYUH. BakHyl0 4acThb B 3TOH coOJep>KaTeNbHOW JUHUM 3aHUMAET H3yueHHUe
TEOMETPHYECKOTO U OMHOMHUAIBHOTO pAcIpeielieHui W 3HAKOMCTBO C WX HEMPEPHIBHBIMU
aHaJoraMu — MOKa3aTelbHBIM U HOPMAJIbHBIM PACTIPEICICHUSIMHU.

Tembl, CBA3aHHBIC C HEMPEPHIBHBIMU CIYYalHBIMU BETMYMHAMU U PaACHpPEICIICHUSMU,
AKIIEHTUPYIOT BHUMaHHE OOydYaloIIMXCS Ha OMUCAHUM W M3YYCHHH CIIy4alHBIX SIBICHHH C
MOMOIIbIO HEMpephIBHBIX (YHKIUH. OCHOBHOE BHHUMAaHHE YICISCTCS IOKA3aTeIbHOMY W
HOPMAaJIbBHOMY PacIpeeICHUSIM.

B yuebHOM Kypce mpeaycMaTpuBaeTCsi O3HAKOMUTEIbHOE H3YyYEHHE CBSA3H MEXKIY
CIIy4ailHBIMU BEJIMYMHAMH M OMHUCAHUE 3TON CBS3H C MOMOIIBI0 KO3 (dULIMEHTa KOPPENIALUd U
€ro BBIOOPOYHOTrO aHajora. OTH D3JEMEHTBHl COJCPKAHUS Pa3BHBAIOT TeMy «JlmarpaMMbl
paccewBaHUS», W3YYCHHYIO Ha YpOBHE OCHOBHOTO 00mero oOpa3oBaHHS, ¥ BO MHOIOM
OMHPAIOTCS HA CBEICHUS U3 KYPCOB alIreOphbl U TEOMETPHH.

Emé onuH snemMeHT copepkaHus, KOTOPBIM MpeasiaraeTcsi HA 03HAKOMUTEIIbHOM YPOBHE —
MOCJIEIOBATEIbHOCTh CITyYalHBIX HE3aBUCHUMBIX COOBITHM, HACTYMAIONIUX B €IUHUIY BPEMEHHU.
O3HakoMJIEHHE C paclpe/elIeHUEM BEPOATHOCTEH KOJIMYECTBA TAaKUX COOBITHH HOCHUT
pPa3BUBAIOIINN XapaKTep U SBIAETCSA aKTyalbHBIM ISl OyIyIIUX aOUTYpUEHTOB, MOCTYHAIOIINX
Ha Yy4eOHBbIe CIEIUAIbHOCTH, CBS3aHHBIE C OOIECTBEHHBIMH HAyKaMH, TICUXOJOTHEH U
YIIpaBJICHUEM.

Ha wuzydenne yueOHOro Kypca «BeposiTHOCTh M CTAaTUCTHKA» Ha YTIIYOJICHHOM YpPOBHE
otBoguTcs 68 wacoB: B 10 kiacce — 34 yaca (1 yac B Hemento), B 11 kiacce — 34 gaca (1 gac B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA

AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A
10 KUIACC

Yuciia 1 BBIYMCICHUSA

Parnmonanbubie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apodu. Ilpumenenne apoOeit 1 MPOLEHTOB I peIIeHUs TPUKIIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaTbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanyoHanpHble W MppalUoOHaNbHble uucia. Apudmernueckue
OIepanyy ¢ JECUCTBUTEIBHBIMU 4YHciIaMU. MOIyib NEMCTBUTENBHOIO YHUCIIA M €r0 CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IIpaBWJIa OKPYIJIEHMs, MNPUKHUJKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenenb ¢ nenbiM nokasareneM. bunom Herotona. Mcnonbs3oBanue noaxoasmein popmbl
3anyucy JEHCTBUTENBHBIX YHUCEN JUIsl PEIICHUs TPAKTUYECKUX 33]1a4 U [IPEJICTaBICHUS JaHHbBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHU U €ro CBOMCTBA.

CreneHp ¢ panuOHAJBHBIM II0OKa3aTeleM M €€ CBOMICTBA, CTENEHb C JECHCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapudwm gucia. CoiicTBa Jiorapudma. J[ecaTHIHBIC U HATYpATbHBIC JIOTAPUPMBL.

CuHyc, KOCUHYC, TAHI€HC, KOTAHI'€HC YHCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOI0 apryMeHTa.

YpaBHeHHus! M HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE IpPeOOpa3oBaHUsA. YpPaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCUIIbHBIE YypaBHEHUS U ypaBHEHHUs-cIeACcTBUs. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OCHOBHBIE METO/Ibl PELICHHUS LIETIbIX U JPOOHO-pallMOHANIBHBIX YPaBHEHUN U HEPaBEHCTB.
MHorounessl OT OJHOM NEpeMEHHOH. JleneHne MHOrodjgeHa Ha MHOTOYIEH C OCTAaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodddumnmentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTENIEHU U KOPHH.

HppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl PEUICHMsS  HPPALMOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUH.

[Tpeobpa3zoBanue BbIpaKeHHH, ColepKalIiX Jorapudmal.

Jlorapupmuueckue ypaBHeHHA. OCHOBHBIE METOABI PELICHHUS JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHble TpUroHOMeTpuueckue (opmynsl. [Ipeobpa3oBaHue TPUTOHOMETPUUECKHX
BBIPAKEHUI. Pelllenre TpuroHoMeTpu4ecKux ypaBHEHHM.

Pewenne cucrem NMHEMHBIX ypaBHEHUM. Marpuina CUCTEMBl JIMHEHMHBIX YpaBHEHUM.
Onpenenurens MaTtpuipl 2X2, €ro Ie€OMETPUUYECKUH CMBICI M CBOMCTBA, BBIYMCIEHUE €T0
3HA4YeHUs, IPUMEHEHNE ONPEEIUTENS JUIsl PELICHUs! CUCTEMBI IMHEWHBIX yYpaBHeHUH. Pemienue
MPUKIIAIHBIX 3a7]a4 ¢ IOMOIIbIO CUCTEMBI JIMHEWHBIX ypaBHeHUH. VccnenoBanrue mocTpoeHHON
MOJIEJIH C TOMOLIBI0 MAaTPHUIL U ONIPEAETUTEINIEH.

IlocTpoeHrne MaTeMaTHYEeCKUX MOJEJECH peaJbHOM CUTyallUH C IOMOILBI) YPaBHEHUH U
HepaBeHCTB. [IpyMeHeHHe ypaBHEHHMI M HEPAaBEHCTB K PEIICHUIO MaTEMaTHYECKHX 3a1ad U
3a/1a4 U3 pa3InYHBIX 00JIaCTEH HAYKU U PeaIbHOM KU3HH.

DOyHKUUH U rpadpuKu

OyHKMs, crnocodbl 3anaHus (QyHKuuu. B3ammuo obOpatnblie ¢ynxiuu. Kommosuius
byakuumid. ['paduk Gyakuu. InemeHTapHble TpeoOpa3zoBanus rpaduKoB PyHKITUH.



OO6nacth omnpeeNneHns 1 MHOXKeCTBO 3HaueHni GyHkuuu. Hymu ¢ynknuu. [IpomexyTku
3HaKonocTosHcTBa. YETHbie M HeuéTHble QyHKUMU. llepuogmueckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl 1 MUHHUMYMBI (QpyHKIuu. Hanbomnpiiee u HauMeHbIIee
3HaYeHUS (PYHKIMH HA IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIMU. DIIEMEHTapHOE UCCIIEOBaHUE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennast QpyHKIMS ¢ HATypalbHBIM M IENBIM IMOKaszareiaeMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KopHs N-0il creneHu kak (QyHKUMU OOpaTHOW CTENEHU C HaTypalbHBIM
MIOKa3aTeJEM.

[TokazarenbHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXHOCTb, OMNpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YHMCJIIOBOI'O apIyMEHTA.

OyHKIIMOHATBHBIE 3aBUCHMOCTH B PEATbHBIX MpoIeccax | siBIeHUIX. [ paguku pearbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHus MOCIe0BaTeNbHOCTEH. MeTo1 MaTeMaTH4eCKOn
UHAYKIMU. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHa/In3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reomerpuueckas nporpeccus. CymMmma 0eCKOHEUHO yOBIBAIOLIEH I'€OMETPHUECKOW MpPOrpecCui.
JIMHENHBII M SKCHOHEHUHAIbHBIM pocT. Yumciao e. @Dopmyna CIOXKHBIX MPOLEHTOB.
Hcronbs30BaHne NPOTpeCCUu Il pELIEHUS PEANIBHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBable (yHKIMM W UX cBoiicTBa. ToOukw pas3pbiBa. ACHUMOTOTH TpaduKOB
¢ynkuunii. CBoiicTBa (DyHKIMI HENMpEepbIBHBIX Ha OTpe3ke. MeToj MHTEpBAJOB JUIsl peIIeHUs
HepaBeHCTB. [IprMeHeHre CBOMCTB HEMPEePhIBHBIX (QYHKIIUH JIJIsl peleHus 3a/1a4.

[lepBas u BTOopas npousBoaHbie GyHKIMH. OnpeneneHue, TeOMETPUIECKU U HU3MIECKUi
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaguKy GpyHKIHH.

[TpousBosHbIE 3neMeHTapHbIX QyHKIUH. [Ipon3BoaHas cyMMbl, TPOU3BEACHUS, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHo:xecTBa M JIOTHKA

MHOXecCTBO, Onepalvy HaJ, MHOXKECTBAMU M UX CBOMCTBa. Jluarpammel Ditiepa—Benna.
[IpuMeHeHnEe TEOpEeTUKO-MHOKECTBEHHOIO ammnapara Julisd ONMCaHUs peajbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YyUeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CBOMCTBO  MaTeMaTHMYeCKOro  OObEKTa,  CIEACTBHE,
JI0Ka3aTeNNbCTBO, PABHOCWIBHBIE YPABHEHHS.

11 KUIIACC

Yuciaa 1 BLIYHCTIECHUS

Harypanbabie u mensle uucna. [IprumeHeHHME NPU3HAKOB JEIMMOCTH LEIBIX YHCEll,
HanOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB IO MOAYJI0, airopuT™Ma EBKIIMIa 7151 penieHust 3a1a4 B LEJIbIX YUCIaxX.

KommiekcHpie uwncna. AnreOpandeckas W TPUTOHOMETPHYECKass (OpPMBI  3alUCH
KOMIUIEKCHOTO 4YuCiIa. ApupMETHIECKHE ONEpaluu ¢ KOMIUIEKCHBIME Ynciamu. M3o0paxkeHue
KOMIUIEKCHBIX YHMCET HAa KOOpAUHATHOM IockocTu. @opmyna Myaspa. KopHu N-oii ctenenu u3



KOMIUIEKCHOTO uucia. [IpruMeHeHHe KOMIUIEKCHBIX 4YMCeNn [UIsl pelleHuss (QU3NYECKUuX U
r€OMETPUYECKUX 3a1a4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYITIHOCTb YPaBHEHU U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBusi. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUYECKUX YpPABHEHUH C MOMOILIBI0 TPUTOHOMETPUYECKOM
OKPY’KHOCTH. Penienue TpuroHoMeTpuyeCKuxX HEPaBEeHCTB.

OcHOBHBIE METOJIbI PEILICHUs TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  pELIEHUS CUCTEM U  COBOKYIIHOCTEH  pallMOHAaJbHBIX,
UPpaMOHATIBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPaBHECHHUH.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamH.

[IpuMeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEeMAaTHYECKUX 3a1ad U
3aa4 U3 Ppa3IMYHbIX oO0JacTedl HAayKW M peajbHOW JKHU3HM, HUHTEPHpPETAlUs IOJY4YEHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPAaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TpauKH.

['padmyeckue MeTONBI pEIICHUS YpaBHEHWH H HepaBeHCTB. [paduueckue MeTombl
peleHus 3a1a4 ¢ mapaMeTpaMH.

Ucnonbs3zoBanue rpadukoB (QPyHKIUN O HCCIEIOBAHUS TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEIMETOB U peaTbHON KU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

[TpuMeHeHne MPOM3BOAHOM K UCCIEI0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenre HanOobIIero 1 HAMMEHBIIIETO 3HAUYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, Ui OIpEJeNIeHUs] CKOPOCTH W YCKOPEHHUs Ipolecca, 3adaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
byukuuii. [IpaBuna HaxoXAeHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI MHTErpaja. BelduciieHre onpeneaéHHoro nHTerpaia
no ¢popmyine Hetorona-Jleitoauna.

[IpumeHeHue uWHTerpana Uil HAXOXKAEHUS IUIOMAaAed IJIOoCKUX @uryp u o0bEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemennit AuddepeHnrnanbHbIX ypaBHeHHH. MaTeMaTHuecKoe MOJIEIMPOBAaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU (PepeHIInaTbHBIX YPaBHEHUH.

I'EOMETPUA
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IIpsiMmble ¥ MJII0CKOCTH B POCTPAHCTBE
OCHOBHBIE IOHATUS cTepeoMeTpuu. Touka, mpsiMasi, IIOCKOCTh, TPOCTPAHCTBO. [loHATHE
00 aKkCHOMaTHYECKOM MOCTPOECHUHU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIIEJCTBUS U3 HUX.



B3anmHOe pacnonoxeHue NpsAMbBIX B IPOCTPAHCTBE: MEPECEKAIOUINECs, MTapaJUICIbHbIE U
cKpeluBaromyecs npsamsele. [IpuzHaku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE: IapajuleibHbIE IPAMBIE B IIPOCTPAHCTBE, NAPAUIEIbHOCTb TPEX
OpsIMBIX, NapaUIeJIbHOCTh HpsIMOM M Iiockoctu. [lapamnensHoe M LEHTpalabHOE
IPOEKTHpPOBaHue, n3odpaxxenue ¢uryp. OCHOBHbIE CBOMCTBA MapajIeIbHOTO IPOEKTUPOBAHMSL.
N300paxkenne ¢uryp B napaielbHOW MPOEKIMU. YTIbI C COHAIPABICHHBIMUA CTOPOHAMH, YTOJ
MEXIy NPSAMBIMH B IPOCTpaHCTBE. llapaiienbHOCTh IIIOCKOCTEM: MapajuleIbHbIE IIIIOCKOCTH,
CBOMCTBA NapajjieNbHbIX IIockocTel. [IpocTeiiire npocTpaHCTBEHHbIE (PUIYPBl HA IIOCKOCTH:
TETPadp, NapajuleIeIuIe], IOCTPOCHUE CEUCHU.

IlepneHgUKYISIpHOCTE  IPSAMOM M IUIOCKOCTH:  INEPHIEHIUKYJSPHBIE IpsIMBIE B
IIPOCTPAHCTBE, INIPsMBbIE IApAUICIbHBIE W IEPIEHAUKYISPHBIE K IIOCKOCTH, IPU3HAK
NEPIEHIUKYIIPHOCTH TPAMOM M IUIOCKOCTH, TE€OpeMa O TMPAMON IEPHEHAUKYISIPHON
IUI0CKOCTH. OpTOroHanbHOE NPOEKTUpOBaHUE. [lepneHauKynsp U HaKIOHHBIE: PAaCCTOSHUE OT
TOYKH JIO TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIUS (PUTYPHI HA TIOCKOCTD.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: IIPU3HAK NIEPIEHIUKYISIPHOCTH IBYX ILUIOCKocTer. Teopema
0 TPEX NMEPIEHIUKYIIApax.

VYTl B IPOCTPAHCTBE: YIOJI MEXAY IPSIMOM U INIOCKOCTBIO, IBYTPAHHBIN YOI, TUHEHHBIN
yrosl JABYrpaHHOro yria. TpéxrpaHHblii U MHOrorpaHsble yribl. CBOWCTBAa IUIOCKUX YIJIOB
MHOrorpatHtoro yrija. CBONCTBa IJIOCKMX U JBYTPaHHBIX YIJIOB TPEXTPAHHOIO yria. Teopembl
KOCHUHYCOB M CHHYCOB JUIsl TPEXTPAHHOIO YyIJIa.

MHuororpanHuKu

Buasl MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipm3sma: n-yronapHas npusMma,
npsiMasi 1 HaKJIOHHAs MPU3Mbl, OOKOBas M IOJIHAs MOBEPXHOCTh Npu3Mbl. [lapannenenunen,
IPSIMOYTOJIBHBIN Napajulelienunesl W ero cpoicTBa. KpaTuaiimme moyTM Ha IOBEPXHOCTH
MHororpaHHuka. Teopema Oiinepa. IIpoctpanctBenHas Teopema Iludaropa. IMupamupma: n-
yrosibHas MUpaMuja, IpaBuibHas U yceu€HHast nupamuibl. CBoiicTBa pédep U OOKOBBIX IpaHel
NIpaBUIbHOM NUpamubl. [IpaBuiibHBIE MHOTOTpAaHHUKH: IPAaBHIIbHAs NpPHU3Ma M IpaBUIIbHAs
nupamua, MpaBUiIbHas TpEyrojbHas MHUpaMHIa U IPaBUIIbHBIA TeTpasap, kyo. IlpeacraBnenue
0 MPAaBWIBHBIX MHOTOI'PaHHUKAX: OKTa3Ip, NOACKAdAP U UKOCADIP.

Boruncnenue 3neMeHTOB MHOTOIPaHHUKOB: péOpa, nuaroHaiu, yrisl. [lnomans OoxoBoii
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHHM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsMON mpu3Mel. [lnomans GOKOBOM MOBEPXHOCTH U IMOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCEUEHHOU TUPAMUIBI.

CummeTpusi B NPOCTPAHCTBE. ODJIEMEHTHl CUMMETPUU IPABWIBHBIX MHOTOI'PDAaHHHMKOB.
CummeTpuss B IpPaBUIBHOM MHOTOTPAaHHUKE: CHMMETpHUS MapaJUICNICNUNeNd, CUMMETPHUS
MIPaBUJIBHBIX IIPU3M, CHMMETPUS NIPABUIILHON TUPAMUJIBI.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAINPABIICHHBIE W IPOTHBOINOJOKHO HAaIlpaBJIEHHbIE BEKTOpbL. PaBeHCTBO
BEKTOpPOB. [IeHCTBUA C BEKTOpAaMHU: CIIOKEHUE U BBIYUTAHHUE BEKTOPOB, CyMMa HECKOJIBKHUX
BEKTOPOB, YMHO)XCHHME BeKTOpa Ha uucio. CBolicTBa cloKeHHA BeKTopoB. CBolicTBa
YMHOXEHHS BEKTOpa Ha 4yucio. [IoHaTne koMmIutaHapHsle BEKTOPBI. IIpu3Hak KoMImaHapHOCTH
Tp€X BeKTOpoB. IIpaBuio mapamnenenumnena. Teopema O PAa3IoKEHHMH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOpaM. IIpsAmoyronpHas cucreMa KOOpAMHAT B  IIPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsA3b MEXAy KOOpAMHATAMHU BEKTOpAa M KOOpAMHATaMH TOYEK. YTOI
MexX1y BekTopamu. CKaasipHOE MPOU3BEICHUE BEKTOPOB.
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Tesa BpameHus

[ToHATHA: UUIMHApPUYECKAs IIOBEPXHOCTb, KOHUYECKas IOBEPXHOCTb, chepuueckas
MOBEPXHOCTh, OOpasyomme MnoBepxHocTed. Tema BpalleHHMs: LWIMHAP, KOHYC, YCCUEHHBIN
KOHYC, chepa, map. Bzaumnaoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas TIOCKOCTh K
cdepe. M300paxxkeHue Ten BpalleHus Ha II0CKOCTU. Pa3BépTka unmuHapa u konyca. CuMmeTpus
cheps! 1 mapa.

O6bém. OcHoBHBIE cBolicTBa 00BEMOB Ten. Teopema 00 00BEME HPSIMOYTOIBHOTO
napajenenunena u cueactsus u3 He€. OO0bEM NpPAMOM W HAKIOHHOM MPHU3MBI, IHIUHIPA,
nupamuibl 1 KoHyca. O6bEM 1mapa 1 apoBOro CerMeHTa.

KomOunanuu Tten BpamieHuss U MHOrorpaHHukoB. llpu3ma, BIucaHHas B LWJIMHIP,
onucaHHas okojo mwimHApa. [lepeceyenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl II0CKOCTHI0. [IoHATHE MHOTOTpaHHHUKA, OIIMCAHHOTO OKOJIO Cepsl, Chephl, BHUCAHHOI B
MHOT'OI'PaHHMK WJIM TEJIO BpAILlEHHS.

[Tnomanb MOBEPXHOCTH LMIMHIpPA, KOHYca, IUlomans cdepsl u e€ yacteid. Ilonobue B
npoctpancTtBe. OTHomeHue OOBEMOB, IUIOIIAZEH MOBEPXHOCTEH MOMOOHBIX  (uryp.
[IpeoOpazoBanue mnoaoOus, romorerus. PemieHue 3agady Ha IUIOCKOCTH C HUCIOJIb30BAHHUEM
CTEPEOMETPUYECKUX METOJIOB.

IToctpoeHne ceyeHMI MHOTOTPAaHHUKOB W TEI BpAIICHHA: CEYEHUA LWINHApA
(mapamienbHO W TMEPIEHIUKYISIPHO OCH), CEYCHHsS KOHyca (mapajjiesibHble OCHOBAaHHUIO M
MPOXOJAIINE Yepe3 BEpIIMHY), CEYEHMsI 1apa, METOJbl IMOCTPOCHUSI CEYEHHM: METOJ CJeOB,
METO] BHYTPEHHETO MMPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYILEN TUIOCKOCTH.

BekTopbl M KOOPpANHATHI B IPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepanuu HajJ BEKTOpaMu. BekTopHOE yMHOXEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrO yMHOXeHHA. [IpsiMoyronbHas cucrtemMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Pasnoxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
pELIEHNN TEOMETPUYECKUX 3a/1ay.

JIBH2KeHHS B IPOCTPAHCTBE

JBwxkenuss mpoctpanctBa. OtoOpakenus. JIBmxeHus W paBeHCTBO ¢uryp. OO6mme
CBOMCTBA JBW)XCHUU. Buabl NIBM)KEHMIl: MapalIeNIbHbIA MEPEHOC, LEHTpalbHAasi CHUMMETPHS,
3epKajbHas CHMMETpPHs, TOBOPOT BOKpYT npsmMoil. IIpeoGpazoBanus nogodus. Ilpsmas u chepa
Olinepa.

BEPOATHOCTDb U CTATUCTUKA
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I'pad, csa3ubiii rpad, mytu B rpade: mukibl U nend. CreneHs (BaJ€HTHOCTb) BEPITHUHBI.
I'padsr Ha TOCKOCTH. [lepeBnsi.

CrnyyaiiHple SKCIIEPUMEHTHI (OTBITBI) M CIy4aiHble COOBITHS. DIIEMEHTApHBIE COOBITHS
(ucxonpl). BeposiTHOCTH ciydailHOTO COOBITHS. BIM30CTH 4acTOTHI U BEPOSTHOCTU COOBITHI.
CrnyuaiiHble ONBITHI C PABHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMHU.

Onepauuu Haj COOBITHSIMH: TIEepecedeHHue, 0ObeIUHEHHE, MPOTHUBOIOIOKHbBIE COOBITHS.
Huarpammsl Diinepa. @opmya ClI0KEeHUsT BEPOATHOCTEM.



VYcioBHast BEpOSATHOCTh. Y MHOKEHHE BEPOATHOCTEH. JlepeBO cilydallHOr0 3KCIEpPUMEHTA.
®dopmyna noiaHoU BepostHocTH. Dopmyna baiieca. HesaBucumbie COOBITHS.

bunapHbIii ciy4aiHbIN ONBIT (MCHBITAHUE), yCIIeX U Heynada. HezaBucHMbIE UCIIBITAHHUS.
Cepusi He3aBUCHUMBIX HUCHBITAaHUN 10 mepBoro ycrnexa. [lepecranoBku u dakropuan. Hucnio
coueranuii. Tpeyronbpauk [Tackams. ®opmyna 6mHoma HeroToHa.

Cepust He3aBUCHMBbIX HcnblTaHuil  beprymnu. CoiydaiiHelid  BBIOOp U3 KOHEYHOM
COBOKYITHOCTH.

Cnyuailinas BenuuuHa. Pacrnipenenenue BeposATHOCTeH. [luarpamMma pacripeneneHus.
Onepanuu  Haj CilydyalHbIMM BelWYMHAMHW. buHapHas ciywailiHas BenuuuHa. [Ipumepst
pacripesie/ieHuil, B TOM YHCIIe TEOMETPUUECKOE U OMHOMHUAIIBHOE.
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CoBMeCTHOE pacrlpeeieHue JBYX CIIy4alHbIX BelnuuuH. He3zaBucumble ciydyaiiHbie
BEJINYUHBI.

MaremaTnueckoe OXHJaHUE CiydailHOW BenuuuHbl (pacnpeaenenus). [Ipumepsl
OPUMEHEHHUs MaTeMaTH4eCKOro OXHJaHUs (CTpaxoBaHue, JioTepes). MaremaTtuyeckoe
OXpJaHue OMHApHOH ciyyailHOW BenuuMHbl. MaTemaTuueckoe 0KHMJIaHUE CYMMBbI CIy4yailHbIX
BEJIMYMH. MaTeMaTnyeckoe 0’KuJaHNue FreOMETPUUECKOI0 U OMHOMUAIBHOTO PaclpeleIeHUM.

Jucnepcuss M cTaHAApPTHOE OTKJIOHEHHE CIy4alHOM BeNMYMHBI (pacmpeneseHus).
Hucnepcuss OMHapHOM ciydaliHOW BelMMUYMHBI. MaTeMaTHuecKoe OKUAAHUE MPOU3BEIEHUS U
JUCIIEPCUSl CYMMBI HE3aBHUCUMBIX CIIy4alHBIX BEJIMYMH. /[pcriepcust U CTaHIapTHOE OTKIOHEHHUE
OMHOMUAIBHOIO pachpeneneHus. Jucnepcus M CTaHIAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOTo
pacupeneneHus.

HepasencrBo YeOniméBa. Teopema UeOwpiméa. Teopema bepnymin. 3akoH Oo0JbIIMX
ymucen. Bpibopounsiii MeTon uccienoBaHuil. BriOopounble XxapakTepuctuku. OlieHUBaHHE
BEPOSATHOCTH COOBITHS 110 BHIOOPOUYHBIM JaHHBIM. [IpoBepka MpoCTEHIIMX TUIIOTE3 C MOMOUIBIO
W3Y4YEHHBIX pacIpeleICHUN.

HenpepsiBHble ciydalinble BenudyuHbl. [IpuMepbl. DyHKIUSA IIIOTHOCTU BEPOSATHOCTH
pacnpezneneHus. PaBHOMEpHOE paclpeleleHHe M €ro CBOWCTBA. 3aJadd, NPUBOASIINAE K
MIOKa3aTeIbHOMY pPacHpeleNeHn0. 3aJaud, NPUBOAAIIME K HOPMAJIbHOMY paCIpENEIICHUIO.
OYHKIMS TUIOTHOCTH BEPOSITHOCTH T0KA3aTeNIbHOTO pachpenenenns, (YHKIUS IUIOTHOCTH
BEPOSITHOCTH HOPMAaJIbHOIO pactpezeieHus. OyHKIMsa IUIOTHOCTH U CBOWCTBA HOPMAaJIbHOTO
pacpeneneHus.

[TocnenoBaTenbHOCT OJMHOYHBIX HE3aBHCHUMBIX COOBITUH. 3aiayd, NpPUBOJIAIIME K
pacnpenenenuto Ilyaccona.

KoBapuanust aByx cinyuailHeix BenuuuH. KoapuuueHT IUHEHHOW KOoppensuuu.
CoBMmecTHBIE HAOMIOIEHNS IBYX BeIMUMH. BbiOopouHsblil k03¢ duiment koppensiuuu. Pasnuune
MEX]ly JIMHEHHOW CBSI3bI0 WM NPUYUMHHO-CIEACTBEHHOUN CBs3BIO. JIMHEHas perpeccusi, METOH
HaWMEHBIIINX KBAJIPaTOB.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA IIPOI'PAMMLBI 110 MATEMATHKE
(YIJIYBJIEHHBI YPOBEHB) HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHNS

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCKOro BOCIMTAHUS:

C()OPMUPOBAHHOCTh TPAKIAHCKOW MMO3WUIUU  OOYYArOIIeTOCsl KAk AaKTUBHOTO U
OTBETCTBEHHOT'O HWIE€HAa POCCHUHCKOro OOIECTBa, MPEICTAaBICHUE O MAaTEMaTHYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI W JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLMAJbHBIMH WHCTUTYTaMH B
COOTBETCTBUU C UX (QYHKIUSIMU U HA3HAUYCHUEM;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON WICHTHYHOCTH, YBXKEHUS K MPOIIJIOMY U
HACTOALIEMY POCCUICKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K JOCTHXKEHUSM POCCHMCKHX
MAaT€MaTUKOB M POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHWE JYXOBHBIX IIGHHOCTEHl  POCCHHCKOTO  Hapoja, CcHOpMHPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STHUECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTI)KCHUN HAyKH U JCSATENIBHOCThIO YUEHOTO, OCO3HAHME JMYHOTO BKJaJa B IMOCTPOEHUE
YCTOHYHMBOTO OyIyIIEro;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE  OTHOIIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, peIIeHUH, pacCyX ICHUN, BOCIPUUMYHBOCTh K
MaTeMaTHUYECKUM acleKTaM pa3InYHbIX BHI0B UCKYCCTBA,

5) ¢pusuveckoro BOCNUTAHMSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATH MAaTEMAaTHUYECKUE 3HAHUS B HHTEPEcax 370pOBOTO
u 0e3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKas akTHBHOCTB),
buznyecKoe COBEPIIEHCTBOBAHKE MTPH 3aHATHSIX CIIOPTUBHO-03/I0POBUTENBHON 1EATEIHHOCTHIO;

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTh K TPY/y, OCO3HAHHUE IIEHHOCTU TPYIOTIO0US, HHTEPEC K Pa3IuIHBIM chepam
npo(hecCHOHANBEHOM AESITeNTbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBepIaTh OCO3HAHHBIA BBIOOp Oyayiiedl mnpodeccur U peaTu30BbIBATh COOCTBEHHBIS
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHYEeCKOMY OO0pa3oBaHUIO U
caM000Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY yYaCTHIO B PEIICHUH
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HANPaBICHHOCTH;

7) 3K0JIOTM4YECKOT0 BOCTTUTAHUS

c(hOpMUPOBAHHOCTDh  DKOJIOTHYECKOW KYJbTYphl, TMOHUMAaHWE BIHWSHUS COIMAIBHO-
SKOHOMHYECKUX TIPOIIECCOB HA COCTOSHUE MPUPOTHONM M COIMAIBHOW Cpeibl, OCO3HAHUE
I00ANFHOTO — XapaKTepa  JKOJOTHMYECKHX  Mpo0ieM, OpHEeHTAalus Ha  [PUMCHEHHE
MaTeMAaTHYECKUX 3HAHUN TSl pelIeHHs 3a7ad B 00JacTU OKPYXKAIOIMIEH Cpellbl, TNIaHUPOBaHUE
MOCTYIIKOB M OLICHKH UX BO3MOXKHBIX TIOCIIEJCTBUN JIsI OKPYKAIOIIEH CPEJIbl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c()OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTHUKH, TOHHMMaHWE MaTeMaTHYeCKOW HAyKH Kak chepsl



YeJI0BEUYECKOM JACATCIIbHOCTH, OTAaIlOB e€ Pa3sBUTHA U 3HAYUMOCTHU IJId pa3BUTHA LHUBUIIN3allH,
OBJIaAICHUEC A3BIKOM MAaTCMAaTHKHU U MaTeMaTH4eCKOM KyHBTypOfI KaK CpCACTBOM IIO3HAHUS MUPA,
TOTOBHOCTL OCYHICCTBJIATH IMPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIIbHOCTE MHAWBUAYAJIBHO U

B IpyIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

Ba3oBble JJornueckue aeiicTBus:

BBISBJIATh M XapaKTEpPU30BATh CYLIECTBEHHbIE INMPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
NOHATUH, OTHOWICHHH MEXAYy TMOHATUAMH, (OPMYTUpOBaTH ONpENEICHUS IOHATHH,
yYCTAaHABJIMBATh CYIICCTBEHHBIH NPHU3HAK KIACCH(HUKAIIMKA, OCHOBAHUSA Uil O0OOUICHHS U
CpaBHEHMsI, KpUTEPUH [TPOBOIMMOI0 aHAIN3a;

BOCIIPUHUMATh, (OPMYJIHMPOBAaTh W MpPeoOpa3oBbIBATh CYXKIEHHs: YTBEpIUTEIbHbIE U
OTpHIIATENIbHBIC, €TUHIUYHBIC, YACTHBIC U O0IIUE, YCIOBHEIE;

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOPEUYUsS B (pakTax,
NAHHBIX, HaOMIONEHUSX W  YTBEPXKACHUAX, IpejylaraTb KPUTEpUU s BBIABICHUSA
3aKOHOMEPHOCTEHN M IPOTHUBOPEUHii;

JIeNIaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, AECIYKTHUBHBIX U MHIYKTHBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITETIBHO JIOKA3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPXKACHUHN (TpsiMble U
OT TPOTHUBHOIO), BBICTpaMBAaTh AapryMEHTALUI0, MPHUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYXJAEHHSI U BHIBOJIBI;

BbIOMpaTh CHoco® pemieHUs Yy4yeOHOM 3agaun (CpaBHMBAThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh HauboJee MNOAXOASAIMM ¢ YYETOM CaMOCTOSITEIBHO BBIJCIEHHBIX
KPUTEPHEB).

Ba3oBble nccienoBarebckme 1eicTBUSA:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEN0BATENbCKUIM MHCTPYMEHT MO3HAHUA, (OPMYIUPOBATh
BOINPOCHI, (PUKCUPYIOIIME NPOTHBOpEUHe, NpoOJeMy, YCTaHABIMBATh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATh CBOIO MO3UINI0, MHEHHE;

MPOBOAMTH  CAaMOCTOSITENIbHO  CIUIAHUPOBAHHBIM  SKCIIEPUMEHT, HCCIEAOBAHHUE IO
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOTro OOBEKTa, SBJIEHUS, IPOLIECCa, BBISIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSMH, TPOIIECCaMH;

CaMOCTOSITENIbHO (hOPMYyIUpPOBaTH 000OIIEHNS U BBIBOJIBI [0 pe3yabTaTaM MPOBEIEHHOTO
HaOJII0/IeHUs, UCCIIeI0BaHMS, OIIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJAOB U
00001IeHNI];

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHUE MPOIIECCA, a TAK)KE BBIIBUIaTh MPEIIIOI0KEHUSA O
€r0 pa3BUTHH B HOBBIX YCIIOBHSX.

Pa6ora ¢ undopmaumeii:

BBISIBJIATH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI1 OTBETAa Ha BOIPOC U JAJIS
pelIeHus 3a1a4H;

BBIOMpaTh MHPOPMALMIO W3 HCTOYHUKOB PA3IMYHBIX THIIOB, AaHAJH3UPOBATb,
CHUCTEMaTU3MpPOBaTh M HHTEPIPETUPOBATh MHMOPMAIMIO Ppa3IUYHBIX BUAOB U (HopM
IPECTaBICHHUS;

CTPYKTYpUpOBaTh  WHPOpMALMIO, TPEACTaBIATh €€ B pa3iMyHbIX  (opmax,
WITIOCTPUPOBATh IpadUuecKy;



OLICHUBAaTh HAAE&KHOCT, HMHGOPMAIMUM 1O  CAMOCTOATENbHO  CHOPMYITHPOBAHHBIM
KPUTEPUSIM.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS

OO0menne:

BOCIIPpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIIOBUAMH U LCIIAMU
06H_I€HI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPpAXKATh CBOIO TOYKY 3PCHHA B YCTHBIX W NHMCBbMCHHBIX
TEKCTax, JaBaTh IMOSCHEHUS MO XOAY peHIeHHs 3aJayd, KOMMEHTHUPOBATh TMOJYyYCHHBIN
pe3yJbTaT;

B XOJIe OOCYXICHHSI 3a/1aBaTh BOIPOCHI MO CYHIECTBY OOCYXIaeMOW TEMBbI, MPOOIEMBbI,
pemaeMoix'I 3aa4M, BBICKA3bIBaTb HMACH, HAIICJICHHLIC HA IMOUCK PCHICHHA, COIIOCTABJISATH CBOU
CYXKICHHS C CY)KIEHUSMHU JIPYTMX YYaCTHUKOB JMAanora, oOHapyXHBaTh pa3jiHyuude U CXOACTBO
MO3UIHI, B KOPPEKTHOH opMe GOopMyTUpOBATH Pa3HOTIACHS, CBOM BO3PAXKECHHUS;

NpEaACTaBIATL PE3YyJIbTAaThl PCIICHUA 3aJadyd, SKCICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO ~ BBIOMpaTh (GopMarT BHICTYIUICHHSI € Yy4ETOM 3aJad  [PE3CHTAluH U
O0COOCHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIC YHHBepCaJbHbIC¢ y4eOHbIE 1eCTBUSA

Camoopranusaunus:

COCTaBJIATh IUIAH, AJITOPUTM pELICHUS 3ajaud, BbIOMpaTh CrOCO0 peleHus ¢ y4EToMm
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHpPOBATh M KOPPEKTUPOBAThH
BapUaHThI pelIeHul ¢ yu€TOM HOBOW MH(pOpMAaLIUK.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJIa/IETh HaBbIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JEUCTBUN
U MBICIUTENBHBIX IMPOLIECCOB, HX pe3ydbTaToOB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3yJIbTaTa PEIICHUs MaTEMaTUUECKOH 3a7auu;

NpEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh INpPH PEHIEHUM 3a/ayl, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, JaHHBIX, HAlJIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBaTb COOTBETCTBME pe3yibTaTa MLEId M YCIOBHSIM, OOBSICHATH IMPUYUHBI
JOCTHKEHHUSI WJIM HEAOCTH)KEHUS pe3yJbTaTOB JEATEIbHOCTH, HAaXOAWUTh OIIMOKY, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITEILHOCTD:

NOHUMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHUIYyaIbHOH pabOTHI MpU
pelieHnn y4eOHbIX 3a/ay, IMpPUHUMATh IeJIb COBMECTHON JEATEIbHOCTH, IUIaHUPOBATH
OpraHU3aIMI0 COBMECTHOM pPabOTHI, paclpeaesisiTh BHIBI padOT, TOTOBAPUBATHCS, OOCYXKIATh
npoliece 1 pe3yabTaT padoThl, 0000IaTh MHEHHUS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboThl (0O0CYXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYPMbI» U HHBIE), BBIIOJHATH CBOIO 4acTh paOOThl M KOOPAMHHUPOBATH CBOM JEHCTBUS C
IpYTMMH YI€HaMHd KOMaHJbl, OLIEHMBAaTh KayeCTBO CBOETr0 BKJIaJa B OOIMIMHA MPOIYKT IO
KPUTEPHIM, CHOPMYINPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBUS.

IIpeameTHbIe pe3yabTaThl OCBOCHHS (herepaibHOM paboyei mporpaMmel 1o
MaTeMaTHKe MPEICTaBIEHbI 10 ToAaM 00y4eHHs B PAMKaxX OTAEIbHBIX y4EOHBIX KypCOB B

COOTBETCTBYIOIIMX pa3Jieiax HaCTOSLIeH MporpaMMsl.



HNPEIMETHBIE PE3YJIbTATbBI
AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A

K kxonmy oOyuenus B 10 kiacce oOydaroumuiics TMOJYYUT CIEAYIOIIHE MPEIMETHBIC
pe3yJbTaThl 1O OTICIBHBIM TeMaM pabdoyeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTHUYECKOI0 aHaJIn3a:

Ymuciia 1 BBIYUCICHUSA:

CBOOOJHO OINEpPUPOBATh MOHATUSIMU: PALMOHAILHOE YHCII0, OECKOHEYHAsl IEpUOANYECcKast
IpoOb, MPOIEHTHI, WPPAMOHAIFHOE YHCIO, MHOXKECTBA PAlMOHAIBHBIX M JACHCTBUTEIHHBIX
YuCcell, MOYyJIb AEMCTBUTEIBLHOTO YUCIIA;

MPUMEHSTH IPOOH U MPOIEHTHI AJIs PEIICHUs MIPUKIAIHBIX 33a/1a4 U3 PA3IMYHBIX OTpaciieit
3HaHWI U peabHOM )KU3HU;

MPUMEHATh TPHUOTMKEHHBIC BBIYMCICHHS, TPaBUJa OKPYIJCHUS, MPUKUIKY U OILICHKY
pe3yJibTaTa BBIYUCIICHHUI;

CBOOOJHO OMNEPUPOBATH MOHSATHUEM: CTEMEeHb C IeJbIM IOKa3aTelieM, HCIOJb30BaTh
NOAXOANIYI0 (OpMY 3alUCH JIEHCTBUTENBHBIX YHUCET ISl PEIIeHHs MPaKTHYEeCKUX 3a7ad U
MIPEICTABJICHUS TAHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(YPMETHUECKUI KOPEHb HATYPAIbHOM CTETICHH;

CBOOOJHO OTEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBHBIM ITOKA3aTelNeM;

CBOOOZHO OMEpUPOBATh MOHATUSMU: JorapudmM 4Yucia, JECATHYHbIE W HATypajbHbIC
norapudmsl;

CBOOOJHO OMEpPUPOBATH MOHATHSIMH: CHUHYC, KOCHHYC, TaHTE€HC, KOTAHT€HC YHUCIIOBOIO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT'€HC YUCIOBOTO apryMEHTAa.

YpaBHeHus1 U HepaBeHCTBa:

CBOOOZAHO  ONEpUpPOBaTH  MOHATHSAMHU:  TOXJIECTBO, ypaBHEHUE, HEPaBEHCTBO,
PaBHOCWJIbHBIE YPAaBHEHUS U YPABHEHUS-CIIEICTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

NPUMEHSTh pa3IUYHbIe METOABl PEIICHUS PAIMOHAIBHBIX U JPOOHO-PAIMOHATBHBIX
ypaBHEHUH, TPUMEHSATH METO/I MHTEPBAJIOB IS PEIIICHUSI HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATHUAMU: MHOTOWIEH OT OAHOM IMEePEeMEHHON, MHOTOYJIEH C
HENBIMU KOO UIIMEHTaMH, KOPHU MHOTOUYICHA, MPUMEHITHh JeJeHHEe MHOTOWIeHa Ha
MHOT'OWIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera s pemienus 3aaauy;

CBOOOAHO ONEpUpOBaTh MOHSTHUSAMM: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHla,
ONpeAeUuTENb, MaTpullbl 2 X 2 W €ro TeOMETPHYECKUN CMBICI, HCMO0JIb30BaTh CBOMCTBA
omnpenenuTens 2 X 2 Ui BBIYUCIEHUS €r0 3HAUCHUS, MPUMEHITh OMPEIEIUTENN I pPEelIeHUs
CHUCTEMBbI JIMHEHHBIX YpaBHEHUM, MOJACIHUPOBATH PEAIbHBbIE CUTYallMd C TMOMOIIbIO CHCTEMBbI
JUHEHHBIX YpPaBHEHMH, HCCIEeNIOBaTh IIOCTPOEHHBIE MOJEINW C TOMOUIbI0 MAaTpull U
oTpeeNnuTeNel, UHTePIPETUPOBATh MOTYYEHHBIN pe3ylbTar;

UCIIOJIb30BaTh CBOMCTBA JCHCTBUI C KOPHSAMH JUISl TPeoOpa3oBaHus BRIPAKECHHI;

BBITIOJHATh  MPEOOPA30OBaHUST YHCIOBBIX  BBIPAKEHUH, COAEpXKAIIUX CTENEHH C
palMOHAIBHBIM [TOKA3ATENEM;

WCIIONIB30BaTh  CBOMCTBAa JjiorapuMOB I MpeoOpa3oBaHUsl  JIOTApUPMUIECKUX
BBIPAKECHMUI;



CBOOOAHO  OMEpUPOBaTh  MOHATHSMH:  HMppAallMOHANbHbBIE,  IOKa3aTeJIbHbIE U
Jorapu(pMHUUECKUE YPaBHEHUS, HAXOIUTh MX PEUICHUS C IMOMOIIBbIO PAaBHOCWIBHBIX MEPEX00B
WJIN OCYILECTBIISIS IPOBEPKY KOPHEH;

NPUMEHSTh  OCHOBHBbIE  TPUTOHOMETpHUYEcKHe  (QopMyabl Il IpeoOpazoBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJTHO OIEPHUPOBATH TOHSATHEM: TPUTOHOMETPHYECKOE ypaBHEHHE, TPUMEHATH
HE00X0auMbIe (POPMYIIBI ISl PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI,

MOJIEJIMPOBaTh peajibHble CHUTYallMd Ha s3bIKE aireOpbl, COCTABJISATH BbIPAXKECHHUS,
yYpaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3aJlayM, HCCIIENOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJI30BaHUEM ammapaTa anreOpsl.

DyHKIUHA U ITPaPUKH:

CBOOOZHO OMEpUPOBATH MOHATUSAMHU: (DYHKUHA, COCOOBI 3alaHus (PyHKIMH, B3aUMHO
oOpatHble (QyHKIMH, KOMOO3UIMS (GyHKUMHA, rpaduk (YHKIUH, BBIIOIHATH SJEMEHTAapHBIC
npeoOpa3oBaHus rpadukoB GyHKINH;

CBOOOJTHO ONEpPUPOBATh IMOHATUSAMHU: OOJIACTH OMpPEICNICHHSI M MHOXKECTBO 3HAYCHUI
byHKIIMY, HYTU QYHKIUU, TPOMEKYTKH 3HAKOMIOCTOSIHCTBA,

CBOOOJHO OINEPUPOBATh MOHATUSAMU: YETHbIE U HEYETHBIE (PYHKIMH, MEPHOIUYECKHE
(GYyHKIMU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCHMyMbl W MHUHUMYMBI (YHKIUH,
HauOOoJIbIIIee U HAMMEHBIIIEEe 3HAaUeHNE ()YHKITUU HA POMEKYTKE;,

CBOOOZHO OMEpPUPOBATh MOHATUSAMU: CTENEHHass (PYHKIMS C HATypalbHBIM M LEIbIM
nokasareseM, rpaduk CTeNeHHON (YHKLIMU C HaTypajJbHBIM U LIEJbIM IOKa3aTeiaeM, rpaduk
KOpHSI N-0ii CTETIeHU KaK (YHKIIMU OOpaTHOM CTENIEHN C HaTypallbHBIM TIOKa3aTeIeM;

OTIEpPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4YHAs W JAPOOHO-THHEHHas (QyHKIUH,
BBINOJIHATH 3JIEMEHTApHOE UCCIIEIOBAaHUE U IIOCTPOECHUE UX IPa(pUKOB;

CBOOOJTHO ONEpUPOBATh MOHATUSAMH: IOKa3aTellbHas M Jorapupmuueckas (yHKLIUHU, UX
CBOICTBA M TpadMKH, HCIIOIB30BATh UX TPAQUKH TS PEIICHHs YPAaBHEHHIA;

CBOOOJTHO ONEpPUPOBATh TOHSATHSIMH: TPUTOHOMETPHUYECKAs OKPYKHOCTB, OIpENeIeHUe
TPUTOHOMETPHUUYECKUX (PYHKLIUI YHUCIOBOTO apryMEHTa;

UCIMOJIb30BaTh Ipaduku (QYyHKIMH A7 UCCIEI0BaHMs IPOLIECCOB M 3aBUCHUMOCTEH MpHU
pelIeHNH 3a/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB M PEANbHOW JKU3HH, BBIpaXaTh (HopMyaamu
3aBHCUMOCTH MEXTy BeTHUYNHAMH,

Hauana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJTHO OIEPUPOBATH MOHATHAMHU: apupMeTHyeckass U reoMeTpudeckas Imporpeccus,
OecKkOHEYHO yObIBaroIlasi reOMeTpruecKas Mporpeccusi, TMHEHHBIA U SKCIIOHEHIIMABHBIN POCT,
(dbopMyIa CI0XKHBIX TPOIIEHTOB, UMETh NIPECTAaBICHNAE O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCHH JUIs PELICHUs PeaTbHbIX 33a4 MPUKIAJTHOTO XapaKTepa,

CBOOOJTHO ~ ONEpUPOBATH  HOHATHSAMM:  TOCJIEAOBAaTENBHOCTh, CIOCOOBI  3a/laHUS
MIOCJIeIOBATEIFHOCTEH, MOHOTOHHBIE M OTPaHHYCHHBIE TTOCIIEA0BATEIFHOCTH, IIOHUMATh OCHOBBI
3apOXKICHHUS] MaTEMAaTHIECKOTO aHaIM3a KaK aHaIn3a OECKOHEYHO MaJIbIX;

CBOOOJTHO ONEpPHPOBATh MOHATUSMH: HENpEepbIBHbIE (DYHKIMH, TOYKU pa3pbiBa rpaduka
(byHKUIMHU, aCUMIOTOTHI Tpaduka QyHKIHNH;

CBOOOJHO ONEpUPOBATh MOHATHEM: (PYHKIMS, HEMpepbiBHAas Ha OTpe3Ke, MPUMEHATH
CBOMCTBA HEMIPEPHIBHBIX (VYHKIIUH JIJIS1 PEIICHUS 3a/1a4;

CBOOOJHO ONEpUpPOBaTh MOHATUSMHU: TiepBas W BTOpass TMPOU3BOJAHBIE (YHKIIHH,
KacaTenbHas K rpaduky QpyHKINY,



BBIUNCIIATh MPOU3BOJHBIE CYMMBI, INPOM3BEIACHHMS, YaCTHOTO M KOMIIO3HLUU IBYX
(byHKUINH, 3HATH TPOU3BOJHBIC 3JIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKHUNA U (PU3UUECKUI CMBICI POU3BOIHOM JUISI peLIeHH 3a/1au.

MHo:xecTBa H JIOTHKA:

CcBOOOJIHO ONEPUPOBATH MOHATHSIMU: MHOXKECTBO, OIIEPALIUU HAJl MHOKECTBAMU;

MCII0JIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN amnmapar JUisl ONMCAaHUs peajbHbIX MPOIECCOB
U SIBJICHUH, IPY PELICHNH 33/1a4 U3 JPYTrUX y4eOHBIX IPEIMETOB;

CBOOOJIHO OIEpUPOBaTh IOHATHSAMM: OIpEIeNIeHHe, TeopeMa, YpaBHEHHUE-CIEICTBHE,
CBOWCTBO MaTeMaTH4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIBHBIE YpPaBHEHUS U
HEPaBEHCTBA.

K xonmy oOyuenus B 11 kJacce 0Oy4arOIIMICS MOMYYUT CIEAYIOIIME MpPEAMETHBIC
pe3yibTaThl 1O OTJEJIBHBIM TeMaM pabodeil mporpaMmsel yueOHOro Kypca «Anredpa U Hauyana
MaTEMaTHYECKOT O aHAJIN3a»:

Yuciia 1 BHIYMCIICHUS:

CBOOOZHO OINEpPUPOBaTh MOHATUSMHU: HATypaJbHOE U 1LEJ0€ YHCIO, MHOXKECTBA
HaTypaJIbHBIX M LENbIX YHUCEN, UCIOJIb30BaTh NPU3Haku Aeaumoctu nenslx yucen, HOJ[ n HOK
HaTypaJIbHBIX YMCEJl JJIs PEIIEHUS 3a1a4, IPUMEHATh aIrOpuT™M EBKInaa;

CBOOOJHO ONEPUPOBATH MOHATHEM OCTAaTKa 0 MOJYJIIO, 3aIIMChIBATh HATypaJbHbIE YKCIIa
B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO ONEpUPOBATh MOHATHSAMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
qucell, MPeICTaBIsATh KOMIIJICKCHBIE YHCIIa B aNre0pandeckoil 1 TpUroHOMETpUYEcKoi (opme,
BBITNOJIHATH apu(METHUYECKHE ONEPALUU ¢ HUMH U N300pa)xkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHus1 U HepaBeHCTBA:

CBOOOJHO ~ OINEpUpPOBaTH  MOHATUAMHU:  HMppallMOHANbHbIE,  IOKa3aTelbHblE U
JorapupMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHUS C TOMOILBIO PABHOCUIILHBIX MIEPEXOI0B;

OCYIIECTBIISATH 0TOOp KOPHEW MPU PEIIEHUN TPUTOHOMETPUYECKOTO YPaBHEHNUS;

CBOOOJHO OINEpPUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPAaBEHCTBO, IPUMEHATH
HEo0X0/1uMble (OPMYIIBI JUISl PELLICHHUsSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB,;

CBOOOJTHO OIEPHUPOBAThH MOHATUAMHU: CUCTEMA M COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB,
PaBHOCHUJIbHBIE CUCTEMBI U CUCTEMBI-CJIEICTBUS, HAXOAUTh PELICHUS] CUCTEMbI U COBOKYITHOCTEM
paloHaIbHBIX, HMpPpAlOHATIbHBIX, IIOKA3aTeNbHbIX M JIOTapU(MUYECKUX ypaBHEHUH U
HEPABEHCTB;

pewmiath palMoHalbHbIE, HMPPALMOHAIbHbBIE, I[OKa3aTeJIbHbIE, Jorapu(MUUYECKUe |
TPUTOHOMETPUYECKHUE YPAaBHEHHUSI U HEPABEHCTBA, COZepKalllie MOIYJIM U TTapaMeTphl;

MPUMEHSTH TpadudecKrue METObI JIIsl PEellIeHUs] YPaBHEHUI 1 HEPAaBEHCTB, a TaKKe 3a/1a4
C mapaMeTpaMu;

MOJIENIUPOBATh peAJIbHbIE CUTYallMM Ha s3bIKe airedpbl, COCTAaBIATH BBIPAXKEHUS,
YpaBHEHHUS, HEPaBEHCTBA M MX CHCTEMbI IO YCJIOBHMIO 3a/a4yH, HCCIENI0BaTh MOCTPOEHHBIE
MO/JIEJIH C UCIIOJIb30BAHUEM armapaTa anreOpbl, HHTEPIPETUPOBATh MOJIYUYE€HHBIN pe3yabTaT.

DyHKIUH U TPaPUKH:

CTPOUTH TpapUKH KOMIO3ULMHU (PYHKIHI C MOMOLIBIO 3JEMEHTApHOTO HCCIEIOBaHUS U
CBOMCTB KOMITO3HUITUU ABYX ()YHKIIHIA;

CTPOUTh TIeOMEeTpUYecKHe o00pa3bl YpaBHEHHMH W HEPABEHCTB HA KOOPAMHATHOM
IJIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMU: TPAdUKU TPUTOHOMETPUUECKUX (DYHKITHIA;

NPUMEHATHh QYHKIMU U1 MOAEITUPOBAHUS U UCCIEOBAHUS PEAJIbHBIX POLIECCOB.



Hauana MaTeMaTH4eCKOro aHAJIN3a:

UCIIOJIb30BaTh IPOU3BOJIHYIO JUIS HCCIEAOBaHHS (YHKIIMM HAa MOHOTOHHOCTh U
IKCTPEMYMBI;

HAXOJIUTh HaNOOJIbIIICe U HAMMEHbBIIIeE 3HAUCHUS (DYHKITMH HENPEPHIBHOW Ha OTPE3KE;

UCTIOJIB30BaTh MPOU3BOHYIO ISl HaXOXICHUS HAMIIYUIICrO PEIICHUS B MPUKJIAIHBIX, B
TOM YHCJIE€ COIUAIBHO-DKOHOMUYECKHUX, 3aJa4ax, JJs ONPEACICHUS CKOPOCTH M YCKOPEHUs
mporiecca, 3aIaHHOT0 POPMYIION UITH TPaPUKOM;

CBOOOJTHO OTIEPUPOBATh MOHITUAMU: TIEPBOOOPA3Hasi, ONPEEIEHHBIA HHTETPANI, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUCIATH UHTErpan mo Gopmyne Hproorona-
JleriOnuma;

HAXOJWTh IJIOMAIH TIOCKUX (QUTYpP U 00BEMBI TEJT ¢ TOMOIIBIO UHTETPAJIa;

UMETh MPEICTaBICHHE O MAaTEeMaTHYECKOM MOJICIIMPOBAHUM Ha TPUMEPE COCTABJICHUS
muddepeHIMaTbHBIX YPaBHEHHI;

pemath MPUKIAIHBIC 3a/1a9¥, B TOM YHCIE COIHAIbHO-3KOHOMUYECKOTO M (PU3HUECKOTO
XapakTepa, CpeJICTBAMH MAaTEMAaTHUECKOTO aHAIIK3A.

I'EOMETPUA

K xoniry 10 kiacca o0yyaromuiicss HayquTCs:

e cBOOOJHO ONEPUPOBATH OCHOBHBIMM MOHATUSAMHU CTEPEOMETPUH MIPH PEIICHUU 33134 U
IIPOBEJCHUN MAaTEMaTUUYECKUX PACCYKICHUM;

® [PUMEHATh AKCHOMBI CTEPEOMETPUU U CJIEJICTBUS U3 HHMX IpU pELICHUU
FeOMETPUUECKUX 3ajay;

e Kiaccu(UUIMPOBaTh B3AUMHOE PACIIONOKEHHE MPSIMBIX B IPOCTPAHCTBE, MJIOCKOCTEN B
MPOCTPAHCTBE, NPSIMBIX U IUIOCKOCTEH B IPOCTPAHCTBE;

e CcBOOOJHO ONEpPUPOBATH MOHATHSAMH, CBA3aHHBIMHU C YIJIaMU B IPOCTPAHCTBE: MEXKIY
IPSIMBIMU B IPOCTPAHCTBE, MEKY MPSIMON U IIIOCKOCTBIO;

e cBOOOJHO ONEPUPOBATH MOHATUSIMU, CBI3aHHBIMU C MHOIOTPAaHHUKAMH;

e CBOOOJHO pacro3HaBaThb OCHOBHBbIE BHJbl MHOTOTPAaHHUKOB (MpU3Ma, NHUpaMuja,
MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo);

e iIaccu(UUIUPOBATh MHOTOTPAaHHUKH, BBIOMPAst OCHOBAHUS JUIs KJIaCCU(UKALINN;

e CcBOOOJHO ONEpUPOBATh MOHATUSAMH, CBSI3aHHBIMH C CEUEHHEM MHOTOIPaHHHKOB
IJIOCKOCTBIO;

®  BBINOJIHATH MapajljieNIbHOE, LIEHTPAJIIbHOE U OPTOTOHAJILHOE NMPOESKTHPOBaHUE GUTYp Ha
IJIOCKOCTh, BBITIOJIHATH N300pakeHus pUryp Ha MmiocKoCTH;

® CTPOUTH CEYEHHUS MHOTOTPAHHUKOB Pa3IMUYHBIMU METO/JAMHU, BBIMOJIHATH (BHIHOCHBIE)
IUIOCKUE YEpPTEeKU M3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTyp: BHUJI CBEpXy, COOKY,
CHU3Y;

® BBIYUCIATH IUIOMIAAU TOBEPXHOCTEH MHOTOTPaHHMKOB (IpuU3Ma, MUPaMHJA),
reOMETPUUECKUX TeJl C MPUMEHEHUEM (HopMy;

e CcBOOOJHO ONEPUPOBATH MOHATHSAMH: CHUMMETpPUS B IPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBI;

e cBOOOJHO OINEPUPOBATH MOHATUSAMH, COOTBETCTBYIOLIMMH BEKTOPaM M KOOpAWHATaM B
IIPOCTPAHCTBE;

®  BBINOJIHATH JACHCTBHS HAJl BEKTOPaMH;



pelmaTe 3aJaud Ha JO0KAa3aTelbCTBO MAaTEMaTHMYECKUX OTHOIIEHHH U HaXOXACHUE
FCOMETPUYECKUX  BEJIMYMH, IIPUMEHSAA H3BECTHBIE METOABl IIPU  PELICHUU
MaTE€MaTUYECKMX 3a/1a4 MOBBIIIEHHOIO U BBICOKOTO YPOBHS CI0KHOCTH;

IIPUMEHATH IPOCTEHIINE IPOrPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPH PELICHUHU CTEPEOMETPUYECKUX 3a/aY;

U3BJIEKATD, peoOpa3oBbIBATH u MHTEPIPETUPOBATH UH(pOPMaLIHIO 0
NPOCTPAHCTBEHHBIX T€OMETPHUECKUX (HUrypax, MPEACTABICHHYI0 Ha 4YepTexax u
PUCYHKaX;

IPUMEHATHh IIOJyYEHHbIE 3HAHMS Ha IIPaKTUKE: CpPaBHUBATh M AHAIU3UPOBATh
pEaIbHBIC CUTYallUH, IMPUMEHATh U3YYEHHBIE IOHATHS B IPOLIECCE MOUCKA PEIICHUS
MaTeMaTH4ecKu c(HOpMyJIUPOBAHHOM MPOOJIEMBbl, MOJCINPOBATh PeajbHbIE CUTyallUuu
Ha S3bIKE TIE€OMETPUM, MCCIEN0BATh IIOCTPOCHHBIE MOJEIM C MCIOJb30BAaHUEM
FEOMETPUUECKUX MOHATHI M TeopeM, ammapara ajireOpbl, pelarh IpaKTHYECKHe
3aJ]a4l, CBA3aHHbIE C HAXOXKACHUEM F€OMETPUUECKUX BEJINYUH;

UMETh IpeJCTaBlICHUs] 00 OCHOBHBIX 3TallaX pPa3BUTHS T'€OMETPUU KaK COCTaBHOM
4acTH (pyHAaMeHTa pa3BUTHSI TEXHOJIOTH.

K konmy 11 kiacca o0yyaronuiicss Hay4uTCs:

CBOOOJIHO ONEPUPOBATh MOHATUSAMH, CBA3AHHBIMU C IIMJIMHAPUUYECKONW, KOHUYECKON U
cdepruyeckoil MOBEPXHOCTSIMU, OOBSICHATh CIIOCOOBI MOTY4EHUS;

OIEpPUPOBATH MOHATHAMMU, CBSI3aHHBIMHM C TEJaMH BpalllEHHs: LUIMHIPOM, KOHYCOM,
chepoil u mapowm;

pacrio3HaBaTh Teja BpalleHus (LWIMHAP, KOHYC, cdepa U 1map) U 0OBACHIATH CIIOCOOBI
TIOJTyYEHUS TeJl BPAIICHUS;

KJIaccU(UIIUPOBaTh B3aUMHOE PACHOI0KEHHE CPephl U IIOCKOCTH;

BBIYUCIIATh BEJIUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJl BpAaLICHUs, OOBEMBI U
TUTOIIAAN TTOBEPXHOCTEH MHOTOTPAHHUKOB M TE€J BPAIEHHS, TEOMETPHUECKUX TEN C
npuMeHeHueM Gopmyi;

CBOOOJIHO OMEpPUPOBATh MOHIATUSMH, CBSI3aHHBIMM C KOMOMHAIIUSIMM TeJ BpAIIEHUS U
MHOTOTPAaHHHKOB: MHOTOTPAHHUK, BIIMCAHHBIN B c(epy M OMHMCAaHHBIA OKOJO chepsl,
cdepa, BIMCaHHAs B MHOTOI'PAaHHUK WUJIM TEJIO BPAIlEHUS;

BBIYUCIISITH COOTHONICHHUS MEXy TUIOMIASIMH ITOBEPXHOCTEH U 00BbEMaMH MOT00HBIX
TeI;

n300paxarb H3ydyaeMble (UTYpBI, BBINOJHATH (BBIHOCHBIE) IUIOCKME YEPTEXKU U3
PHCYHKOB HPOCTBIX O0BEMHBIX (DUTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUECHUS
TEJ BpallCHUS;

U3BJIEKaTh,  MHTEPIPETHPOBATH M MpeoOpa3oBbIBaTh  HMHGOpMAIMIO O
IPOCTPAHCTBEHHBIX TEOMETPHUECKUX (HUTypax, IMPEICTaBICHHYI0 Ha 4YepTekax |
PHCYHKaX;

CBOOOJTHO OTIEPHPOBATH TIOHSATHEM BEKTOP B IIPOCTPAHCTBE;

BBITOJIHATH ONEPAIK HA/l BEKTOPaMH;

3aJaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKapPTOBON CHCTEME KOOPIMHAT;

pemaTb TEeOMETPUYECKHE 3a/aud Ha BBIYMCICHUE YIJIOB MEXIY MNPSAMBIMH U
IUIOCKOCTSIMHM, BBIYMCICHHE PACCTOSHMM OT TOYKM JO IUIOCKOCTH, B II€JIOM, Ha
IPUMEHEHHE BEKTOPHO-KOOPAUHATHOIO METOa IIPU PELIEHUN;



e CBOOOJHO OMEpPUPOBATH TOHATHUSMH, CBSI3aHHBIMH C JIBIDKEHHEM B IPOCTPAHCTBE,
3HaTh CBOMCTBA ABUKECHUM;

® BBINOJHATh W300pa)KEHHs MHOTOTPAHHUKOB U TEJ BpalleHHs MpPU HapauieTbHOM
nepeHoce, EHTPAIbHON CUMMETPUH, 3epKaTbHOW CUMMETPHH, IPU MOBOPOTE BOKPYT
npsAMOii, mpeoOpa3oBaHus MOA00US;

® CTPOUTh CEYEHHS] MHOTOTPAHHMKOB M TENl BpallleHUs: CEYEHHUS IWIMHJIpA
(mapasuieNbHO ¥ MEPHEHAUKYIIIPHO OCH), CEUeHHs KOHYCa (IapajljiebHble OCHOBAHUIO
Y TIPOXOJISIIIINUE YEPEe3 BEPIINHY), CEUCHHUS 111apa;

® CIIOJIb30BaTh METOJbI IIOCTPOEHMSI CEUEHMI: METOJ CJIEAOB, METOJ BHYTPEHHETO
MIPOEKTUPOBAHUS, METO/]I IEPEeHOCA CEKYIIEH MI0CKOCTH;

® JI0Ka3bIBaTh F€OMETPUUECKHE YTBEPKIACHUS;

® TPUMEHATH TEOMETPUYECKUE (AKThl HJIsi PEIICHUS CTEPEOMETPUYECKUX 3ajad,
[IPEIIoJIaratoIiuX HECKOJbKO LIaroB PELeHUs], €CIIM YCIOBUS PUMEHEHHUS 3a/1aHbl B
SIBHOW M HESIBHOU (hopMme;

e pemarh 3aJayd Ha JI0Ka3aTE€JIbCTBO MATEMAaTHYECKMX OTHOLICHUM M HaxOKICHHE
F€OMETPUUYECKUX BEIUYUH;

® [PUMEHSTh IPOrPaMMHBIEC CPEICTBA U JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPH
pEIlIeHUU CTePEOMETPUIECKIX 3a/1aY;

® T[pPUMEHATh TONy4YEHHbIE 3HAHMS Ha TMPAKTUKE: CpPaBHUBATh, AaHAIU3UPOBATH H
OLICHUBATh peajbHbIe CUTYAIlHH, IPUMEHSATh U3yUCHHBIC MOHSATHUS, TECOPEMBI, CBOMCTBA
B IIpollecce IIOMCKA pELIeHUs MaTeMaTHYecKu CQOpPMYIUPOBAHHOM MPOOIEMBI,
MOJIEJIMPOBATh pealbHbIE CUTYyal[MH Ha SI3bIKE T€OMETPHUH, UCCIIEI0BaTh MOCTPOCHHBIE
MOJIEJIM C UCIOJIB30BAHUEM T'€OMETPUUYECKUX MOHATHUI U TEOpeM, almapara anreOpsl,
peliaTh NPaKTHYECKHUe 33]a4l, CBA3aHHbBIE C HAXOKICHHUEM I€OMETPUUECKUX BEIUYNH;

® UMETh MpEACTaBIEHUS 00 OCHOBHBIX JTalax pPa3BUTUS TEOMETPHUH KaK COCTAaBHOM
yacTu QyHJAaMEHTa Pa3BUTUS TEXHOJIOTHI.

BEPOATHOCTB U CTATUCTUKA

K xoniy 10 kiaacca o0ydaromuiicss HAyquTCs:

CBOOOJTHO OTIEpPUPOBATH MOHATHAMU: Tpad, IIOCKUl rpad, cBsI3HBIN rpad, myTh B rpade,
LIeNb, [IUKJI, AEPEBO, CTENEHD BEPIUUHBI, JEPEBO CIyYalHOTO dKCIIEPUMEHTA;

CBOOOJHO OINEpPUPOBATh TMOHATHUSAMU: CIYYalHBI S3KCHEpUMEHT (OmbIT), CiydailHoe
coObITHE, AJIEMEHTapHOE Cily4ailHoe cOOBbITHE (JJIEMEHTAapHBIM HCXOM) CIy4ailHOro OIbITa,
HaXOJIUTh BEPOSATHOCTH COOBITHUI B OIBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH;

HaXOIUTh U (POpPMYTUpPOBATH COOBITHS: INepeceueHue, 0ObeIUHEHUE ITaHHBIX COOBITHH,
coObITHE, TPOTUBOIOIOKHOE JaHHOMY, HCIOIb30BaTh IUarpaMMbl Oilepa, KOOPIUHATHYIO
OpsIMyI0 JJisl pelleHus 3ajiad, I0JIb30BaThCsi (OPMYINION CIIOXKEHHs] BEpPOATHOCTEH st
BEPOSITHOCTEN JABYX U TpEX CIy4ailHBIX COOBITUH;

OIEpUpPOBaTh NOHATHUSAMHU:  YCIOBHAas BEPOSITHOCTh, YMHOXXEHHE BEPOSTHOCTEH,
HE3aBUCHMBbIE COOBITHS, AEPEBO CIYyYAHOTO HKCIEPUMEHTA, HAXOAUTh BEPOSITHOCTU COOBITHH ¢
IIOMOILBIO MPaBWJIa YMHOXKEHUS, JIepeBa CIy4ailHOro OIbITa, UCIOJIb30BaTh (POPMYIy HOIHOM
BeposaTHOCTH, (popmyny baiieca mpu perneHun 3amad, onpenesiTh HE3aBUCUMOCTh COOBITHIA 110
(dopmyIie U o OpraHu3alMy CIy4aifHOrO 3KCIIEPUMEHTA;



NPUMEHSTh H3y4yeHHblE KOMOWHATOpPHBIE (QOPMYJbl ISl TEPEYUCICHUS D3JIEMEHTOB
MHOXECTB, JJIEMEHTapHbIX COOBITHH CIy4alHOTO OMbITa, pEHICHHs 3aJad 10 TEOpHUu
BEPOSITHOCTEM;

CBOOOZHO ONEPUPOBATH MOHATUAMU: OMHAPHBIN CIy4ailHBIA ONMBIT (UCIBITAHUE), YCIEX U
HEeyJaya, HE3aBUCHUMbIE HCIIBITAHMS, CEpUs WCIBITAHWN, HAXOIUTh BEPOSITHOCTU COOBITHUH: B
CepUM HUCIBITAHUN J0 IIEPBOr0 yCIeXa, B CEPUM UCIBITAHUN bepHyIIM, B ONBITE, CBA3aHHOM CO
CIIy4aifHBIM BBIOOPOM M3 KOHEUYHOUW COBOKYITHOCTH;

CBOOOAHO  ONepUpoBaTh  MOHATHSAMH:  Clyd4ailHass  BeJIMYMHA,  pacHpeesieHue
BEpOATHOCTEH, IUarpaMMa pacrpeeieHus, OuHapHas ciy4aiiHas BeTMYMHA, T€OMETPHYECKOE,
OMHOMUAIBLHOE pacipeielieHue.

K konny 11 kiacca o0yyaromuiicss Hay4uTcs:

ONEpUPOBaTh IMOHATHUAMH: COBMECTHOE paCIpEACIICHHE [IBYyX CIIy4ailHbIX BEJIMYMH,
MCIIOJIb30BaTh TAOIUILy COBMECTHOTO paclpeAeNieHus IBYX CIy4alHbIX BETUYHH IS BbIJCICHUS
pacrtpeneseHns KaXa01 BEJIMYUHBI, OIIPEIEIICHNs HE3aBUCUMOCTH CIIy4alHbIX BEJINYUH;

CBOOOJHO ONEPUPOBATh MOHITHEM MaTEMATUYECKOTO OKUJAHUS CIy4ailHONW BEIWYMHBI
(pacnpenenenus), MPUMEHSITh CBOMCTBA MaTEMaTHYECKOTO OXUAAHHUS IPHU PEIICHUU 3a/ad,
BBIUHCIISATH MATEMAaTHYECKOE OKUJaHUE OMHOMHAIILHOTO U TEOMETPUUECKOTO pacIpe/leIeHHI;

CBOOOZHO OINEPUPOBATh MOHATHSAMH: TUCHEPCUs, CTAaHJAPTHOE OTKJIOHEHUE Cly4yailHOW
BEJIMYMHBI, NPUMEHATh CBOICTBA AMCIEPCUM CIIy4alHOM BEIMYMHBI (pacHpenesieHus) Mpu
pPELIEHUHU 3a/1ad, BBIYUCIATH AUCHEPCHI0 U CTAHJIAPTHOE OTKJIOHEHHE TIE€OMETPUYECKOro M
OMHOMMAJILHOTO pacpeAeIeHN;

BBIUHCIISATh BBIOOPOUHBIE XAPAaKTEPUCTHUKUM IO JaHHOM BBIOODKE W  OILIEHHMBATH
XapaKTEepUCTUKU T€HEpPAIbHOM COBOKYIMHOCTH JAHHBIX IO BBIOOPOUHBIM XapaKTEPUCTUKAM.
OneHuBaTh BEPOATHOCTU COOBITUH M TNPOBEPATh NPOCTEHIINE CTATUCTUYECKUE THUIOTE3BI,
MIOJIb3YSICh U3YYCHHBIMU PACIPEACIICHUAMMU.



TEMATHYECKOE IINTAHUPOBAHHUE
AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A
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HeﬁCTBHTCHBHBIX
YHUCCII.
MHOro4J1eHbl. .
https://uchebnik.
PammonannHEIE 24 1

mos.ru/catalogue

ypaBHEHUS U
HEPaBECHCTBA.
CHcTeMBbl JTUHEHHBIX
ypaBHEHUU

Hcnons3oBath TEOPETUKOMHOKECTBEHHBIN
anmapar I OIIMCAHMS X0Ja PEIICHUS] MaTeMaTHYECKUX
3a/1a4, a TaKKE pEaJbHbIX MPOLUECCOB U SBICHMIA.
OnepupoBarb MNOHATUSIMM:  pallMOHAIBHOE  YUCIIO,
OeckoHeyHass Imepuoguveckas  JIpoOb, IPOLIEHTHI,
UPPALMOHAJIBHOE M JEHUCTBUTEIBHOE YHCIIO; MOIYJb
JEUCTBUTEIILHOTO YKCJIA; HCIOJIBb30BaTh ATH IOHATHUSA
IPU TPOBEICHUU PACCYKICHUH U JOKA3aTEJIbCTB,
OpUMEHATh ApoOM M TPOLEHTHl Ui peIIeHUs
MPUKJIAHBIX 33Ja4 U3 Pa3IMYHbIX OTpaCiel 3HAHUU U
peanbHOM  ku3HU. Mcmonp3oBaTh  MPUOTMKEHHBIE
BBIYMCIICHUS, TIPABWJIA OKPYIJICHHs, MPUKUIKY H
OLICHKY pe3yJIbTaTa BEIYUCICHUI.

[IpuMeHATH pa3InuHbIE METOBI PELICHUS
paLMOHATIBHBIX U IPOOHOPAIIMOHANIBHBIX YPABHEHUH; a
TaK)K€ METOJ] MHTEPBAJIOB ISl PEILICHNs] HEPABEHCTB.
OnepupoBaTh NOHATUSAMH MHOTOWIEH OT OJHON
IIEPEMEHHOM, €r0 KOPHU; IPUMEHSATH JCIICHHUE
MHOI'O4JI€Ha Ha MHOTOYJIEH C OCTaTKOM, Teopemy besy
u TeopeMy Buera mis pemenus 3agady. OnepupoBaTh
MOHATUAMM: CUCTEMA JIMHEWHBIX YPAaBHEHUM, MaTpULIA,
ONpeAeUTENb MaTpuULbl. MICIIOIB30BaTh CBOMCTBA
onpeAenuTens 2 X 2 i BBIYUCIECHUSI €0 3HaYEHUS,
MIPUMEHATH ONPEAEIUTENH IS PELICHHS] CUCTEMBI
JMHEHHBIX ypaBHEHUN. MoIeIupoBaTh peaabHbIe
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CUTYallM¥ C IIOMOILBIO CUCTEMBI JIMHEWHBIX YPaBHEHUH,
HCCIIEI0BATh IIOCTPOCHHBIE MOJENIHN C IOMOIIBIO
MAaTpHIL U ONPEACIUTENEH, THTEPIIPETUPOBATh
IIOJIYYEHHBIN pe3yJIbTar.

OmnepupoBaTh NOHATHAME: (QYHKIHUS, COCOOBI 3a/1aHUS
(GyHKIMH; B3aMMHO 00paTHbIE QYHKIIUHA, KOMITO3HUITUS
¢bynkuuni, rpadpuk GyHKIMHA, 00JIACTH OMPEACTICHUS U
MHOYECTBO 3HaUCHHUI (HYHKIIMU, HYJIU (PYHKIINH,
MPOMEKYTKH 3HAaKOTIOCTOSIHCTBA; JIMHEHHAs,
KBaJpaTHUYHAas, TPOOHOIMHEHHAS M CTETICHHAS
GyHKIMH. BBRIIONTHATE 211eMeHTapHbIe TpeoOpa3oBaHus
rpadukoB QyHKIMHA. 3HaTh U yMETh J1I0Ka3bIBATh

DyHKIMHU U YETHOCTH WJIM HEUETHOCTh (DYHKIIMH, IEPUOTUIHOCTH

rpaQuKH. https://uchebnik. (GyHKIIUHM, HAXOUTh MPOMEKYTKH MOHOTOHHOCTH

Crenennas 12 mos.ru/catalogue (GYHKIMH, MAKCUMYMbBI I MUHUMYMBI (YHKIIHH,

(DYHKIHS C [ETBIM HauOoJIbIlIee U HAaMMEHblIee 3HaueHne QyHKIUU Ha

HOKa3aTeiIeM npoMexyTke. @OpMyITHPOBaTh M UILTIOCTPUPOBATH
rpadu4ecKu CBONCTBA TMHEHHOM, KBaIPATHUYHOM,
JIpOOHO-TMHEWHOM U cTeneHHON (QyHKIuM. Bripaxkars
dbopMynaMu 3aBUCUMOCTH MEXAY BETHUNHAMU. 3HATH
ONpeIeTIEHUE U CBOICTBA CTENEHU C 1IEJIBIM
MoKa3aTesneM; MOoAXOAIy0 GopMy 3anucu
JIEMCTBUTEIIbHBIX YUCEN JJIs PEIICHUS TPAKTUYECKUX
3a/1a4 ¥ TPEJICTABICHUS TaHHBIX

Apudmernaeckuit dopMynHpOBaTh, 3aMUCHIBATH B CAMBOJIMYECKON (hopme

KOpeHb N-0H https://uchebnik. Y UCITOJIB30BaTh CBOMCTBA K(ipHSI N-0i1 CTeNeH! IS

CTEIEHHU. 15 npeoOpazoBaHus BepaxkeHU. HaxoauTs perienus

mos.ru/catalogue N
Uppanmonanbubie MPPALMOHATBHBIX YPABHEHUHN C TOMOIBIO

ypaBHEHUS

PaBHOCHUJIBHBIX MEPCXOI0B UIIH OCYIHICCTBIIAA IIPOBCPKY
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kopHei. CtpouTs rpaduk GyHKIIH KOpHS N-0if
CTETICHH KaK 00paTHOM Jy1si QYHKIIUH CTETICHH C
HaTypaJbHBIM [TOKa3aTelIeM

DopMyIHpOBaTh ONPeeICHUE CTEIIEHH C
paloHaIbHBIM MTOKa3aTeneM. BhImoaHATh

ITokazatenpHas npeoOpa30BaHuUs YUCIOBBIX BBIPAKECHUHN, COAEPIKAIINX
ynxus. 10 https://uchebnik. CTEIEHH C pallMOHAIbHBIM IOKasareseM. Mcnons308aTh
[MokazarenpHbIe mos.ru/catalogue L POBBIE PeCyYPChl TS OCTPOEHHs rpaduka
YpaBHEHHUA MOKa3aTeIbHON (QYHKIIUN U U3y4EHHS €€ CBOMCTB.
HaxonuTs perieHus mokazaTelbHbIX YpaBHEHHI
JaBatb omnpenenenue gorapupma yucia; 1eCITUYHOTO U
HaTypajibHOro Jorapupma. Mcnoap3zoBars cBOWCTBA
norapudMoB I TpeoOpa3oBaHus Jorapu(PMHISCKUX
Tlorapudmudeckas BbIpaxkeHU. CTpouTh rpaduk orapupmMudeckon
byHKIHS. 8 https://uchebnik. (GYHKIIUU KaK 06p’c’tTHOI/I K IOKa3aTeJIbHON VI/I
Tlorapudmudeckie mos.ru/catalogue MCIOJIb30BaTh CBOMCTBA JorapupmMuueckoi GyHKIIMU
ypABHEHHS JUTS pereHns 3a1ad. Haxoaute pemenns
JorapupMHUECKUX YpaBHEHUH C TOMOIIIBIO
PaBHOCHJIBHBIX NEPEXO0/I0B MIIM OCYILECTBIISIS IIPOBEPKY
KOpHEH
JlaBath ompeenieHusi CHHyca, KOCHHYCa, TAHT€HCa
KOTaHT€HCa YHCIIOBOTO apryMEHTa; a TaK)Ke apKCHUHYCa,
TpI/IFOHOMeTpI/I‘—IeCK httDS//llmeSChO APKKOCHHYCA U apKTAaHI'CHCA YHrcCJia HpI/IMeHSITB
We BHIPAKCHHS 1 29 ol edu.ru/content/ OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYITBI JIst
ypABHCHIS 5615 npeoOpa3oBaHusl TPUTOHOMETPHUECKUX BBIPAXKEHUH.

[TpumeHATH POPMYIIBI TPUTOHOMETPUH JIJISI PEIIEHUS
OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX ypaBHEHUI
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OHGpHpOBaTB HNOHATUAMMU: I1I0CIACA0BATCIIBHOCTD,
CrocoObl 3aJ]aHus MOCIIEeI0BATEIbHOCTEH; MOHOTOHHbBIE
1 OTPAaHUYEHHBIE M10CIEA0BATEIBHOCTH; UCCIEA0BATh
IIOCJIEI0BATEIbHOCTH HA MOHOTOHHOCTb U
orpanuueHHOCTh. [TomyuaTs npeacrasienue o6
OCHOBHBIX UJCAX aHaJInu3a OECKOHEYHO MaJbIX. I[aBaTB
ompezeneHue apuGMeTHIECKOl U TEOMETPUICCKOM
nporpeccuu. Jloka3piBaTh CBOMCTBA apu(hMETHIECKON 1
r€OMETPUYECKON IIPOTrPECCUH, HAXOAUTh CYMMY WICHOB
MIPOTPECCUH, a TAK)KE CYMMY WICHOB OECKOHEYHO
yOBIBaIOIIE reOMETPUUECKON MTPOrPECCUHU.
Hcnonb30Bath Nporpeccuu Uik peuieHus 3a1ady
MpUKIaIHOrO XapakTep. [Ipumensats hopmyny
CJIOKHBIX MPOLEHTOB JJIs PEIICHUS 3a]1a4 U3 pealbHOU
MPaKTUKHA

HemnpepsiBHbIE

byHKINN.
[IpounsBoaHas

IToBTOpEHME,

20

https://lib.myscho

ol.edu.ru/content/
5491

https://uchebnik.

OnepupoBaTh MOHATUAMU: QYHKIUS HETIPEPbIBHAS HA
OTpe3Ke, TOUKa pa3pbiBa (PyHKIMHU, aCUMIITOTa rpaduka
¢bynkuuu. [IpuMeHsATh CBOMCTBA HEMPEPHIBHBIX
byHkuunit 1 pemenus 3anad. OnepupoBartb
MOHATUSMHU: NIepBas U BTOpast IPOU3BOIHbIE (DYHKIINH;
MOHUMAaTh (PU3NYECKUI U T€OMETPUUYECKHM CMBICI
IIPOU3BOHOM; 3aIIMChIBATh YPABHEHUE KAaCaTEIbHOM.
BeruucnsaTs npon3BOAHBIE CYMMBI, TIPOU3BEICHNS,
YaCTHOT'O U CIIOKHOM QyHKIMH. V3ydaTh Mpou3BOIHbIE
aneMeHTapHbIX QyHKIUN. Vcronp3oBaTh
reoMeTpHUecKUil U U3NYECKU CMBICI TPOU3BOIHOMN
JUIS pelleHus 3a1a4

HpI/IMeHHTL OCHOBHBIC ITOHATUA KypCa aHFerLI 1 Ha4yall
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o0o0reHue, mos.ru/catalogue MaTeMaTHYECKOTO aHAJIN3a JJIsl PEIICHUS 3a/1a4 U3
cucTeMaTu3anus peanbHOM KU3HU U IPYTUX HIKOJIBHBIX IPEIMETOB
3HAHUU
OBUIEE KOJIMYECTBO 136 4 0
YACOB I10 [TIPOT'PAMME
11 KJIACC
KosnuecTBO 4YacoB DJIeKTPOHHbIE OcHOBHBIE BUABI 1eATETbHOCTH 00yYAIOLINXCS
No n/n HaumeHoBaHue pa3nesioB u Konrpous TpakTutec (uudposbie)
TeM NPOrpaMMbl Beero HbIE KHe o0pa3oBaTe/IbHbIE
pa6oTsI padoThI pecypchl
Ctpoutb rpaduK KOMIIO3UIMH (HYHKIMNA C ITOMOIIBIO
3JIEMEHTapPHOI0 UCCIEAOBAHUS U CBOMCTB KOMITO3UIIUH.
Ctpouts reomeTpruyeckue 00pas3bl ypaBHEHUH U
HEPaBEHCTB Ha KOOPAMHATHOU IIJIOCKOCTH.
Hcnonb30BaTh NPOM3BOIHYIO AJI UCCIEAOBAHUS
(YHKIIMM HAa MOHOTOHHOCTb U 9KCTPEMYMBI; HAXOJIUTh
Vccie ioBaHue - ] HauOoJIbIlIee U HAUMEHbIIIee 3HAUYCHUS (PYHKITUU
dyHicii ¢ ’ . O:ts;-/ /lib.myscho ' penpepsisHOlL Ha OTpE3Ke; CTPOHTE rpaduky GpyHKIUH
HTOMOILIBIO .edu.ru/content/ Ha OCHOBaHUM IPOBEIEHHOTO UCCIIEI0OBAHUS.
NPOM3BOIHOI 5491 Hcnonb30BaTh NPOU3BOJHYIO JIs1 HAXO0XKIEHUS
HaWJIy4lIero pelieHus B IPUKIAAHbIX, B TOM YUCIIE
COIIMAIbHO-3KOHOMUYECKHUX, 3a]a4ax, JJIsl ONpEeAeIICHUS
CKOPOCTH M YCKOpPEHHs TIpoliecca, 3aJaHHoro Gpopmyron
unu rpaduxom. [Tomyuats
MPEACTABICHUCONTPUMEHEHUH TPON3BOTHOM B
Pa3IMYHBIX OTPACISAX 3HAHUU
[lepBooOpa3uas u 12 0 https://fipi.ru/ege/  OmnepupoBaTh NOHATHIMH: IIEPBOOOPA3HAS U
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HUHTETPAI

I'paduku
TPUTOHOMETPUYECKH

X (QYHKIHH. 14
Tpuronomerpuuecku

€ HepaBeHCTBA

UppaumnonaneHele,
MOKa3aTelbHbIE U 24
nmorapudmudeckue

HEepaBeHCTBA

otkrytyy-bank-
zadaniy-ege

https://fipi.ru/ege/
otkrytyy-bank-

zadaniy-ege

https://fipi.ru/eqge/
otkrytyy-bank-

zadaniy-ege

omnpenenéHHbid uHTErpain. Haxonus nepBooOpasHbie
3JIEMEHTApHbBIX (PYHKIMHA U BBIYUCIISITH HHTETPa 110
dbopmyne Hetotona— Jleibuuma. Haxoauts miomnaau
IUIOCKUX (UTYp U 0OBEMBI TEJI C TOMOILBIO
OINPEAEIIEHHOr0 HHTErpaia. 3HAKOMUTBCS C
MaTeMaTUYECKUM MOJIETMPOBAHUEM Ha IIPUMEPE

g depeHanbHbIX ypaBHeHud. [lomydats
IIPEJICTaBICHUE O 3HAUEHUN BBEJICHUS TIOHATHUS
MHTErpasia B pa3BUTUU MaT€MaTUKH

Hcnonb3oBathk U(POBBIE pecypehl Ui HOCTPOCHUS
rpaMKOB TPUTOHOMETPUUYECKUX (DYHKIIMU U U3YUYECHUS
UX CBOMCTB. Pemiath TpuroHoMeTpuyeckre ypaBHeHUs U
OCYILECTBIIATh OTOOP KOPHEH ¢ MOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. [IpuMeHATH
(bopMyJIbl TPUTOHOMETPHH VISl PELIEHHS] OCHOBHBIX
TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB.
Hcnonb3oBathk HuppoBbIE peCypChl Il IOCTPOSHUS U
uccie1oBaHus rpaukoB GyHKIUH

[IpumMensATH CBOMCTBA MOKA3aTEIBHOU U
JorapupmMuuecKoi GyHKIHMHA K PeLICHUIO
MOKAa3aTeNbHBIX U JOTapu(PMUUECKUX HEPABEHCTB.
OO6ocHOBaTh PaBHOCHJIBHOCTH TIEPEX010B. Permarh
HppAaIMOHATIbHBIE 1 KOMOMHUPOBAHHBIC HEPABEHCTBA, C
MMOMOUIBIO PAaBHOCUJIBHBIX TTEpeX010B. Mcnonb3oBaTh
rpadudecKre MEeTOAbl U CBOMCTBA BXOISIINX B
ypaBHEHHE WM HEPABEHCTBO (DYHKITUH IS PEIICHUS
3aJa4u
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KomiiexkcHble unciia

HarypanbHble u
LeNIble YnCIa

Cucremsl
paloHaIbHbIX,
MPPalMOHATILHBIX
MOKa3aTeIbHBIX U
JoTapu(PMUIECKUX
ypaBHEHUH

10

10

12

https://fipi.ru/ege/
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https://fipi.ru/ege/
otkrytyy-bank-

zadaniy-ege

https://fipi.ru/eqe/
otkrytyy-bank-

zadaniy-ege

OnepupoBaTh MOHATUSAMHU: KOMIUIEKCHOE YUCIIO U
MHO’KECTBO KOMILUIEKCHBIX 4yncel. [IpeacraBisare
KOMILJIEKCHBIE YUCIIa B allre0pandeckoil u
TPUTOHOMETpHUUYECKOU (opme. BhIosHATh
apuMeTHyecKe ornepauuu ¢ HuMu. M306paxathb
KOMILIEKCHBIE YUCIIa HA KOOPAUHATHOM INIOCKOCTH.
[TpumensTs Gpopmyny MyaBpa u noiay4arb
IIPEACTABIICHUE O KOPHAX N-OM CTEIIECHU U3
KOMIUIEKCHOT'O YMCJ1a. 3HAKOMUTBCS C IPUMEPaMu
IIPUMEHEHHUsI KOMIUIEKCHBIX YMCEJI JUIsl PEILEHUs
reOMETPUUECKUX U PU3UUECKUX 3a1a4

OnepupoBaTh NOHATUSIMH: HATYpalIbHOE U LIEJI0€ YUCIIO,
MHO>KECTBO HATYypaJbHBIX U LIEBIX YHCEI.
Hcnonb30BaTh Npu3HAKK AEIUMOCTHU LETBIX YUCEIT,
octatku 1o moayno; HOJ[ m HOK HarypaiibHBIX uncen;
anroput™ EBKiuaa nis pemieHuszagad. 3anuchiBaTh
HaTypaJbHBIE YHCIIa B PA3IMYHBIX TTO3UIIMOHHBIX
CHUCTEMax CUHUCIICHUS

OneprpoBaTh NOHATUAMU: CUCTEMA U COBOKYITHOCTh
YPAaBHEHUH U HEPABEHCTB; PELICHUE CUCTEMBI UIIU
COBOKYITHOCTH; PABHOCHJIBHBIE CUCTEMBI U CUCTEMBI-
caenctBus. HaxouTe pemieHns CUCTeEM U
COBOKYITHOCTEM LIEJIBIX PAllMOHAIbHBIX,
MPPaLMOHATIBHBIX, IOKA3aTEeIbHBIX U JJOTapUPMUUECKUX
YpaBHEHUI 1 HEpaBEHCTB. [I[puMeHATh cucTeMbl
YPAaBHEHUH K PELICHUIO TEKCTOBBIX 3aJa4 U3 PA3JIMYHbIX
oOacreil 3HaHUH U peasbHOM KU3HU;
UHTEPIPETUPOBATH MTOJYYEHHBIE PELICHUS.
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3amauu ¢
A 16
rnapameTpamu

[ToBTOpEHME,
00o01Ienue,
cUCTEeMaTH3aIus

16

3HAHUH

https://fipi.ru/ege/
otkrytyy-bank-

zadaniy-ege

https://fipi.ru/eqe/
otkrytyy-bank-

zadaniy-ege

Hcnonp30Bath MUQPOBBIE PECYpPChI

Br16upath cioco0 pelieHus: pauroHaIbHbIX,
UPPALMOHATIBHBIX, IOKA3aTEIbHBIX, JIOTAPU(PMUUIECKUX
U TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB,
coJieprKalliuX MOAYJIU U apaMeTpsl. [IpumMeHsTh
rpaduyecKre U aHATUTHYECKUE METOIBI JIsl PEIICHUS
YpaBHEHUU U HEPABEHCTB C MapaMeTpaMu, a TAKKE
uccienoBanre GyHKIUNA METOJaMU MAaTEMaTHIECKOTO
aHanu3a. CTpoOUTh U UCCIIeA0BAaTh MaTEMaTUUECKHE
MOJIEJIN peabHbIX CUTYAIIM C TIOMOIIIbIO YPaBHEHHH,
HEPABEHCTB U CUCTEM C IapaMeTpamu

MonenupoBaTh peajabHble CUTYallUU Ha S3bIKE aareopsl,
COCTAaBJISITh BBIPAKECHHUsI, yPABHEHUS, HEPABEHCTBA U UX
CHUCTEMBI I10 YCIIOBUIO 33J1a4H, UCCIIEJ0BATh
IIOCTPOCHHBIE MOJEIIN C UCIOIb30BaHUEM aIlllapaTa
ayreOppl, UHTEPIIPETUPOBATH MOTYUEHHBIN pe3yibTar.
[TpumeHsTh PYHKINHU U1 MOIETUPOBAHUS U
HCCJIEI0BAHNS PEANBHBIX IpoLeccoB. Pemars
MIPUKIIAHBIC 3a1a4U B TOM YKCJIE COLIUAIBHO
HKOHOMHUECKOTO U (PU3MUECKOTO XapaKTepa,
CpeICTBaMU anre0pbl U MaTEMaTHYECKOT0 aHAIN3a

OBUIEE KOJIMYECTBO

YACOB I10 [TIPOI'PAMME 136
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I'EOMETPUA
10 KITACC

KoauvecTBo 4yacoB JJIeKTPOHHBbIE OcHOBHBIE BU/BI 1eSITEJILHOCTH 00y4a0OIMXCsl
No i/ HaumenoBaHue pa3jeioB U TeM (uudposbie)
) NpPOrpaMMbI Beero Korrpoas st TipaxTiaeckue 00pazoBaTeabHbI
e paboThI padoTsl
e pecypcsl
OnpenensiTh MIOCKOCTh Kak (GUrypy, B
KOTOPOM BBINIOJHAETCS TIaHuMeTpus. Jlenars
MPOCTEUIIINE JIOTUYECKHUE BBIBOBI U3
AKCMOMATHKH TII0CKOoCTH. [IpuBOANTH
MIPUMEPBI PEATbHBIX 00BEKTOB, U/ICATHU3AINCH
KOTOPBIX SIBJISIOTCS aKCUOMbBI T€OMETPHUU.
N3yuaTh, IpUMEHATH NPUHUUIIBI IOCTPOCHUS
cedyeHuil. Mcnonp30BaTh 11 OCTPOEHUS
CEYEHU METOJI CJIEIOB, METOJI BHYTPEHHETO
o MPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYUIEH
https://fipi.ru/e
IJIOCKOCTH. PemaTe crepeoMeTpruyeckue
Bgenenue B ge/otkrytyy-
23 1 ) 3a/1a4y: Ha ONpEIEJICHUE BUA CEUCHHS U
CTEPEOMETPHIO bank-zadaniy-
p p
ege HAax0’JICHUE €ro IJIoMaau. AKTyalIn3upoBaTh

(bakThl ¥ METO/IbI TUTAHUMETPHH, PEJICBAHTHBIE
TeMe, IPOBOJUTH aHAJIOTUU. Vcrioap30BaTh
IIPH PELICHUN 3aJa4 CIEIYIOIIHE
IUTAaHUMETPUYECKHe (PaKThl U METOBIL:
Teopemsl @aneca 1 0 TPONOPIUOHAIBHBIX
OTpe3Kax. AJITOpUTM JIEIEHUS OTpe3Ka Ha N
paBHBIX yacTel. Teopema MeHenasi.
PaBHOOEIpeHHBII TPEYTrOJbHUK.
PaBHOCTOpPOHHMI TPEYTOIBbHUK.
IIpssmoyronbHbIi TpeyroyibHUK. CBOMCTBO
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CpelHel TuHUU TpeyrojibHuKa. CBOWCTBO
OHCCEeKTpUCHI yria TpeyrojibHuka. CBOHCTBO
MeauaH TpeyrojabHuka. [lpusnaku nogodus
TpeyrojabHUKoB. [loaydyats npeacraBneHus oo
OCHOBHBIX 3Tanax pa3BUTHs F'€OMETPUH KaK
COCTaBHOM yacT PyHIaMEHTA Pa3BUTHS
TEXHOJIOTHI

BzaumHuoe PAacCIoOJIOKCHHUEC
MpAMBIX B IPOCTPAHCTBEC

https://fipi.ru/e
ge/otkrytyy-
bank-zadaniy-
ege

KnaccugumupoBars B3auMHOE PaCIOIOKEHHUE
MPSIMBIX B MPOCTPAHCTBE, HILTIOCTPUPYS
PUCYHKAMHU U IPUBO/IS IPUMEPHI U3 PEaTbHOM
XKU3HU. J|0Ka3bIBaTh TEOPEMY O
CYIIECTBOBAHUU U €IMHCTBEHHOCTH
NapajuieIbHON MPSAMOM, MPOXOSIICH yepe3
TOYKY IPOCTPAHCTBA U HE JIEKALIEH Ha IPyTron
MPSIMOM; JIEMMY O NI€pPECEUEHUH IIIOCKOCTU
JIBYMsI TIapaJIeTIbHBIMU TIPSIMBIMH; TEOPEMY O
TPEX MapauIeNIbHBIX MPAMBIX. Jloka3bIBaTh
MPU3HAK CKPEUIUBAIOIINXCS MPSAMBIX, TEOPEMY
0 CKpelluBaroumxcs npsmbix. Jloka3piBaTh
TEOPEMY O PaBEHCTBE YIJIOB C
COHAIPaBJICHHBIMH cTOpoHaMH. OOBICHSTH,
YTO HA3BIBACTCS MapAJJICIHHBIM U
[EHTPATBHBIM MMPOEKTUPOBAHUEM U KaK
BBITIOJTHSIETCS] IPOSKTUPOBaHKUE PUTyp HA
IUIOCKOCTh. JIOKa3bIBaTh CBOMCTRA
napajuIeIbHOTO MPOEKTUpoBaHus. M300paxars
B MapajieIbHON MPOEKIIMHU pa3HbIe
reoMeTpuueckue Gurypsl. Pemars
CTEPEOMETPUYECKUE 3a/1aUl Ha JOKA3aTeIbCTBO
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[TapamiensHOCTE IPSAMBIX
U IIJIOCKOCTEN B
MIPOCTPAHCTBE

https://fipi.ru/e
ge/otkrytyy-
bank-zadaniy-
ege

U MCCIIEI0OBAHUE, CBA3AHHBIE C PACIIOTI0KEHUEM
psMBIX B ipocTpancTse. [IpoBoauTs
JI0Ka3aTesbHbIE PacCyKICHUS IIPU PELIEHUN
reOMETPUUECKUX 3a/]a4, CBSI3aHHBIX CO
B3aMMHBIM PACHOJIOXKEHUEM MPSAMBIX B
npoctpancTse. CpaBHUBATh, AHAJTU3UPOBATH U
OLIEHMBATbh YTBEPKICHUS C LIEJIbIO BBISBICHUS
JIOTUYECKH KOPPEKTHBIX U HEKOPPEKTHBIX
paccyxeHuil. MonennpoBaTh peajlbHbIe
CUTYalluH, CBSI3aHHBIE CO B3aUMHBIM
pacIioyio’KeHNeM IPSMbIX B IIPOCTPAHCTBE, HA
A3bIKE TeoMeTpuH. MceaenoBaTk HOCTPOCHHbIE
MO/JIEJIU C UCHOJIb30BAHUEM F€OMETPUUYECKUX
MOHATHUI U TEOpeM, amnmnapara ajareopsl,

1 poBeIX pecypcos. [lomyuaTs
MIPEJICTaBICHNUE O LIEHTPAIbHOM
MIPOEKTUPOBAHUH U 00 UCTOPUH padboT MO
TEOPUHU NEPCIIEKTUBBI

KnaccudunupoBaTs B3aMMHOE PacHOIOKEHHUE
IIPSIMOM U TUIOCKOCTH B ITPOCTPAHCTBE,
IIPUBOJIS COOTBETCTBYIOIINE TPUMEPBIN3
peanbHOM xu3HU. DOpMyINPOBATH
ONpEeICIICHUE TTapaJUIeIbHBIX MPSIMON U
IIJIOCKOCTH. /{oKa3pIBaTh NpHU3HAK O
MapajuIeIbHOCTH MPSIMON U TIIOCKOCTH;
CBOMCTBA NapaJIEIbHOCTH NPSAMOU U
IJI0CcKOCTH. PemmaTe crepeoMerpuueckue
3aJ1a4M BBIYMCIEHUS U 10KA3aTENbCTBO,
CBSI3aHHBIE C TAPAJUIEIBHOCTHIO MPSAMBIX U
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IIJIOCKOCTEN B IIpOCTpaHCTBe. Pemars
IPAaKTUYECKHE 3a]auil Ha IIOCTPOCHUE CEUEHUI
Ha yepTexax TeTpajzpa U napajiesienumnesa.
Pemate crepeomerpuueckue 3a1auu,
CBSI3aHHbIE C IOCTPOCHUEM CEUEHHH
IJIOCKOCTBIO0. [IpOBOIUTH JIOTHYECKH
KOPPEKTHBIE JI0Ka3aTEIbHbIE PACCYKIECHUS IIPU
peIICHUN I'COMCTPUUICCKHUX 3a/la4 CBA3AaHHBIX C
NapajuIeIbHOCTbIO IIocKocTel. CpaBHUBATH U
AHAJIIM3UPOBATH PCAJIbHBIC CUTYalluU,
CBSI3aHHBIE C APAJUICIIBHOCTBIO IPSIMOI 1
IUIOCKOCTH B IIPOCTPAHCTBE; MOJCIUPOBATH
peabHble CUTYalluH, CBA3aHHBIE C
[apajyIeIbHOCTBIO IPSIMOM U INIOCKOCTH B
IMPOCTPAHCTBEC, HA A3BIKC TCOMCTPUU

[lepnieH IUKYISIPHOCTD
MPSIMBIX U INTIOCKOCTEN B
MIPOCTPAHCTBE

25

https://fipi.ru/e
ge/otkrytyy-
bank-zadaniy-
ege

AKTyanu3upoBath (paKTbl 1 METO/IbI
IUTAaHUMETPHUH, PEJIEBAHTHBIE TEME, IPOBOIUTH
a”Hasiornu. @opMyIMpoOBaTh ONPEAEICHMUS:
NEPIEHIUKYIISPHBIX IPSMBIX B IPOCTPAHCTBE;
OIIpeZieNIEHUE MPSIMOM, IEPIECHINKYIISIPHOMN K
IJIOCKOCTH. /[0Ka3bIBaTh: JIEMMY O
NEePIEeHIUKYJISIPHOCTU ABYX MapajieIbHbIX
MPSIMBIX K TPETbEW MPSIMOM; TEOPEMBI O CBSI3H
MeXy MapajieIbHOCTBIO MPSIMBIX U UX
MEePIEeHIUKYISIPHOCTHIO K MIIOCKOCTH.
Jloka3bpIBaTh: TEOpPEMY, BBIPAXKAIOILYIO IPU3HAK
NEPIEHIUKYJIIPHOCTH IIPSIMON U TUNIOCKOCTH;
TEOPEMY O CYLUIECTBOBAHUU U €AMHCTBEHHOCTH
IIPSIMOM, IPOXOSAIIEH Yepe3 JaHHYIO TOUKY U
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MEPIEHIUKYIISIPHON K TAHHOM IJIOCKOCTH.
N300paxaTh B3aMMHO MEPIEHIUKYISIPHbIE
MPSAMYIO U IJI0CKOCTh. DOpMYIUpPOBATH
CBOMCTBO NEPIEHANKYJIAPA [0 OTHOUIEHUIO K
mockocTH. [lomyyaTs npeacraBieHue o
3HAYEHUH NEPIEHANKYISPA U1 JPYTUX
obnacteil Hayku ((pU3UKa, SHEPTeTHKA,
Ja3epHbIE TEXHOJIOTUN), B pEAJIbHOM JKHU3HU
(TeXHHKa, OKpYXKarolias 00CTaHOBKA).
Jloka3bpIBaTh yTBEPKICHUS, CBSI3aHHBIE C
MpOEKIMEH MPSAMON Ha TIOCKOCTb,
HENEPHEHIUKYISIPHYIO K 3TOU MPSAMOM.
Jloka3biBaTh TEOPEMY O TPEX
MEePIEeHIUKYIIApaX U TeopeMy 0OpaTHYIO
Teopeme O TpEX nepneHauKyisipax. Ilomyqars
MIPEACTaBICHHE 00 OPTOTOHATHLHOM
MPOEKTUpOBaHUHU. JloKa3bIBaTh TEOPEMY O
MIPOEKIIMK TOYKH Ha IpsiMyto. Pemats
CTEpPEOMETPUUECKHE 3a/1a4Hl, CBSI3aHHBIE C
MEPIEHIUKYIIIPHOCTBIO MPSMOM U MJIOCKOCTH.
Pemars npukinanHble 3a1a4M, CBSI3aHHBIE C
HAXO0XJACHUEM F'€OMETPUUYECKUX BEJINYMH.
Pemate crepeomerpuyeckue 3aaaun,
CBSI3aHHBIE C IPUMEHEHHEM TEOPEMBI O TPEX
MEePIEeHIUKYIIApaxX, HaX0XKJICHUEM PACCTOSIHUM,
MOCTpOeHrEeM npoekiuii. CpaBHUBATh U
aHAJIN3UPOBATh YTBEPKIAEHUS C LIETIBIO
BBISIBJICHMSI JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKIE€HUN. AHAIU3UPOBATh
Y MOJIEIMPOBATh HA A3BIKE FEOMETPUH




PCaJIbHBIC CUTYalluH, CBA3AaHHLIC C
NEPHNCHANKYIISIPHOCTBIO pr[MOﬁ " IIJIOCKOCTH,
HCCICO0BATh IMOCTPOCHHBIE MOJC/IN, B TOM
YHUCJIC U C UCIIOJB30BAHUEM aIlrapara anre6pr,1

VYTiabl ¥ paccTosIHUA
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AXTyanu3upoBaTh (PaKThl U METO/IbI
IUIAHUMETPHUH, PEJIEBAHTHBIE TEME, IPOBOUTH
a”Hasioruu. @opmMynupoBaTh OIPEEICHHE
JIByrpaHHoro yria. Jloka3plBaTb CBONCTBO
paBEHCTBA BCEX JIMHEWHBIX YIJIOB JBYTPAaHHOIO
yrina. KinaccugunupoBars AByrpaHHbIE YIJbl B
3aBHCHUMOCTH OT MX I'PayCHOU MEpBHI.
DopMyIMpOBaTh ONPEAEICHUE B3AUMHO
NEPIEHIUKYJIAPHBIX TUIOCKOCTEN. Jl0Ka3bIBaTh
TEOpEMY O MpU3HAKE NEPIEHAUKYISIPHOCTH
JIBYX T1ockocteil. @opMynupoBaTh CIIEICTBUE
(U3 mpu3HaKa) O MEePIEHAUKYISIPHOCTH
IJIOCKOCTH, KOTOpask MEePIEeHIUKYIIIpHa
IIPSAIMOM, 110 KOTOPOU MEPECEKAIOTCS ABE
IJIOCKOCTH, 9TH TUIOCKOCTSM. JloKa3bpIBaTh
YTBEPKACHUSI O €TO CBOMCTBAX; TEOPEMY U
CJIEJICTBUE U3 HEE O IMAarOHaJAX
MPsIMOYTOJIBHOTO Napajuienenunena. Pemare
CTepEeOMETPUUECKHE 3a/1a4H, CBSI3aHHBIE C
MEePIEeHIUKYIIPHOCTD MPSIMBIX U IJIOCKOCTEH,
UCIOJIB3YS TUIaHUMEeTpUUYecKkue (hakThl U
MeToJ1bl. [IpoBOANTD TOTHYECKH KOPPEKTHBIE
JI0Ka3aTeNbHbIE PACCYKICHUS PU PELICHUU
reOMETPUUYECKUX 3a/a4, CBSI3aHHBIX C
NEPIEHIUKYJIIPHOCTBIO IJIOCKOCTEN.
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AHanu3upoBaTh U MOJEIUPOBATh HA S3bIKE
TEOMETPHUH PeabHbIC CUTYAIMU, CBI3aHHbBIC C
HEePICHIUKYIAPHOCTBIO MPSIMbIX
wiockoctei. VcenenoBath mocTpoOeHHBIE
MOJICJIH, B TOM YHCJIC M C UCIOJIb30BaHHEM
anmaparta anreOpsl. Pemate npukiaaHbie
3a]1auu, CBSI3aHHBIC C HAXOXKJICHUEM
reoOMCTPHUICCKUX BCINYNH

PaboTathb ¢ yueOHHKOM: 3a7aBaTh BOMIPOCHI,
JlefaTh 3aMeYaHusl, KOMMEHTAPUH.
AHanu3upoBarhb penieHue 3agaun. Pucosars
BBIITYKJIbIE MHOTOTPAHHUKHU C 33JaHHBIMU
CBOMCTBaMHU; BOCCTaHABIUBATH OOLIUI BUA
BBIITYKJIOT'O MHOTOTPAHHMKA 10 IBYM €r0
npoeKusM. /JJoka3pIBaTh CBOMCTBA BBITYKIIOTO
MHOTOTpaHHUKA. PUCOBATH BBIYKJIbIE
MHOTOTPAaHHUKH C Pa3HOW SUTIEPOBOM
XapaKTEPUCTUKOW; UCCIEN0BATh BO3MOKHOCTH
MOJIyYEHUS Pe3yJIbTaTa IPU BapbUPOBAaHUU
JlaHHBIX. /[0oKa3bIBaTh CBOMCTBA MPABUIIBHBIX
MHOTOIpaHHUKOB. [InanupoBars nocrpoenue
MPaBUWIbHBIX MHOTOIPAaHHUKOB Ha
MOBEPXHOCTSX JIPYTUX MPABHUIbHBIX
MHOTOTPAaHHUKOB

AKTyanu3upoBaTh GaKThl U METOIBI
IIJIAHUMETPHUH, PEIIEBAHTHBIE TEME, IPOBOAUTH
a”Hasiornu. OneprupoBaTh NOHATUSIMH: BEKTOP
HAa IIJIOCKOCTH U B IIPOCTPAHCTBE;
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KOMIUIaHApHBIE BEKTOPHI. [IprBOAUTH
npuMepsl (PU3NIECKUX BEKTOPHBIX BEJTUYHUH.
OcBauBarh MpaBUJia BHINOJHEHUS JEHCTBUI
CJIO’KEHUS U BBIYUTAHUS BEKTOPOB, YMHOKECHUS
BEKTOpa Ha 4ucyo. Jloka3biBaTh MPU3HAK
KOMIUIAHAPHOCTHU TPEX BEKTOPOB. Jl0Ka3bIBaTh
TEOpPEMY O Pa3JIOKEHUHU JH000T0 BEKTOpa 1o
TpEM JaHHBIM HEKOMIUIAaHAPHBIM BEKTOpaM

Pematsb crepeoMeTpuueckue 3a1auu Ha
JI0KA3aTeIbCTBO MATEMAaTHUECKUX OTHOILICHUH,
HAaxO0’JICHUE TEOMETPUUYECKUX BEJIMYUH (JIJIHH,
YIJIOB, TUIOMIAaAeH, 006EMOB). Mcmoap30BaTh
MIPU PEIICHUU CTEPEOMETPUUECKHX 3a/1a4
TUTAHUMETPUIECKHE (PAKTHI U METOJIBI.
[TpoBOAUTH TOTUYECKU KOPPEKTHBIC
JIOKa3aTeJIbHbIE PACCYKICHHUS MPU PEILICHUH
CTEPEOMETPUUYECKUX U TUIAHUMETPUUECKUX
3anay. CpaBHUBaTh U aHAIU3UPOBATh
peanbHbIe CUTYalluu U BBISBISATH BO3MOKHOCTh
e€ MOJIETTUPOBAHUS Ha SI3BIKE TEOMETPUH.
MopenupoBaTh peasibHYIO CUTYaIIUIO Ha SI3bIKE
T€OMETPHUHU U UCCIIE0BATh MIOCTPOCHHBIE
MO/ICJIA, B TOM YHCJIE U C UCTIOJIb30BAHUEM
anmaparta anreOpsl. Mcnons3oBaTh
KOMITbIOTEPHBIE MPOTPAMMBI IIPU PELICHUN
3anay. [lonmydars npeacraBieHue 0 reOMETPUN
KaK O pa3BUBAIOIICHCS HayKe, UCCIEAYIOIIei
OKpY>KaroIUi MUP, CBA3aHHOU C pealbHbIMHU
00BEKTaMH, TOMOTAIOIIEH PEIIUTh PEaTbHBIC
KU3HEHHBIC CUTYAI[UU O POJI CTEPEOMETPHUH B
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Pa3BUTHH COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEpPHBIX TeXHOJIOrHi. CpaBHUBATH U
aHAIM3UPOBATh YTBEPIKJICHHUS C LEIBIO
BBISIBJICHUS JIOTHYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX paccyxaeHuid. Mccnenoars
HOCTPOEHHbIE MoJienH. M cronbp30BaTh

U pPOBBIE PECYPCHI

OcHOBHBIE BU/bI 1eTE€IbHOCTU 00yYaI0IIMXCS

AKTyanu3upoBath (haKThl 1 METOJIbI
IJIAHUMETPHUH, PEJIEBAHTHBIE TEME, IPOBOIUTH
aHanoruu. CBOJIUTH JEHCTBUS C BEKTOPAMH K
AHAJIOTUYHBIM JIEVCTBUSIM C UX KOOPAUHATAMH.
BcnoMHNTS Ompesiesienne CKaJsIpHOTO
YMHOKEHHS U €ro CBOMCTBA. BIuucisaTh ¢
MIOMOIIBIO CKAISIPHOTO YMHOKEHUS JUTUHbI
BEKTOPOB, YIJIbl MEXY HUMH, YCTaHABIUBATH
MEPIIEHAUKYISIPHOCTh BEKTOPOB. BBIBOIUTH
ypaBHEHHE TUIOCKOCTH U (DOPMYITY PacCTOSTHUS
OT TOYKH J0 INTOCKOCTH. PemraTs 3amaun,
codeTasi KOOPAUHATHBIA U BEKTOPHBIA METO/IBI.
[TpoBOIUTH JIOTUYECKH KOPPEKTHBIE
JI0Ka3aTeJIbHbIE PACCYKICHUS TIPU PEIIEHUN
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r€OMETPUYECKHX 3a/1a4 Ha [IPUMEHEHUE
BEKTOPHOKOOPJUHATHOIO METOJA
AHanu3upoBaTh U MOJCINPOBATH HA SI3BIKE
TE€OMETPHUH PEANIBHBIE CUTYALUH, CBA3AHHbIE
BEKTOpaMH U KoopauHartamu. Mccinenosars
IIOCTPOEHHBIE MOJIEIU, B TOM YHUCJIIE U C
HCII0JIb30BaHUEM amrapara anreOpsl.
Hcnons30BaTh KOMIBIOTEPHBIE IPOTPAMMBI.
3HAKOMUTbHCS C UCTOPUEN pa3BUTHUS
MaTE€MaTHKHU

Crpouts ceuenus. Pemares crepeomerprueckue
3aJ]auy Ha J0Ka3aTeIbCTBO MaTEMATHYECKUX
OTHOILIECHUH, HAXOXKIEHUE F€OMETPUIECKUX
BEJIMYMH (JJIUH, YIJIOB, IJIOLIAaAeH, 00BEMOB).
Hcrnons30Bath Npyu pelieHuA
CTEPEOMETPUICCKUX 3a]1a4 TUTAHUMETPHUIECKIE
¢axTe! 1 MeToIBL. [IpOBOUTE JTOTHYECKH
KOPPEKTHBIE JoKa3aTeIbHbIE pacCyKICHUs IPU
pELIEHUH CTEPEOMETPUUECKUX 3a/1ad.
CpaBHMBATh M aHAIU3UPOBATH pealibHbIE
CUTYyallUU 1 BBISBIATH BO3SMOXHOCTb €€
MOJICIIMPOBAHMS Ha SI3bIKE TEOMETPHH.
MonenupoBaTh peaabHYI0 CUTYaIHIO Ha SI3BIKE
TE€OMETPHH U MCCIIeIOBATh OCTPOCHHBIE
MOJIENIH, B TOM YHCJIE U C HCITOJIb30BaHHEM
ammapaTta anreOpsl. Mcnonp3oBaTh
KOMIIBIOTEPHBIE POrPaMMBbI IIPU PEIICHUN
3a1a4
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CB0O0OTHO OIIEPUPOBATH MOHATHIME: 00BEM
Tena, 00bEM NPSIMOYTOJILHOTO
napajuienenunena. @opmMynupoBaTh OCHOBHBIE
cBoiicTBa 00bEMOB. Jloka3bIiBaTh TEOpEMY 00
00BEME MPSAMOYTOJIBLHOTO MapalljieNienuneaa,
creacTBus u3 He€. Pa3zpe3ars MHOTOrpaHHUKH,
nepeKyaabBaTh 4acTh. Pemarp
CTEPEOMETPUIECKHUE 3a/1a4UH, CBA3AHHBIC C
BBIYUCIICHHEM 00BhEMA IIPSIMOYTOJIBHOTO
napajuienenunena, npusmsl. CpaBHUBaATh U
aHAIIM3UPOBATh YTBEPKIEHUS C LIETBIO
BBISIBJICHUSIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX pacCyKIeHUN. AHaTU3UPOBAThH
Y MOJICIIMPOBATh Ha A3BIKE TEOMETPHUH
peanbHbIE CUTYaIluH, CBA3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO TTapaJuIeIIeTnIe/1a, IPU3MBIL,
nupamMubl. McenemoBaTh mocTpoeHHBIE
MOJIENIH, B TOM YHCJIE U C HCIIOJIb30BAaHHEM
anmnapara anreopbl. BEIBOIUTH OCHOBHYIO
MHTETPAIbHYI0 (OPMYITY JUISl BBIYUCIEHUS
00bEMOB Tel. JlokasbIBaTh TeopeMy 00 00bEMe
HaKJIOHHOM MPU3MBI Ha IPUMEpPE TPEYTOJIbHON
MIPU3MBI | TSI TIPOU3BOJILHOMN MPU3MBI.
Jloka3siBaTh TEOpEMY: 00 00BEME MTUPAMU/IBI,
(hopMyTUpPOBaTh CIEACTBUS U3 Hee: 00BEM
yceu€HHOM nupamubl. BeiBoguTs popmyny
JUTSI BBIYHCIIEHUSI 00BEMOB yCeUEHHOM
TTUPAMHU/TBI

CBO6OI[H0 ONCpHUPOBATh NOHATUAMMU:
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[WIAHIPAYECKAs TOBEPXHOCTD, IIUIHHIP.
N3y4ath criocoObl moyueHus
UWIMHIPUYECKON OBEPXHOCTH, LIUIUH/IPA.
N3006paxaTh HUIUHAP U €0 CEUCHUS
I0CKOCTHI0. CBOOOHO OMepupoBaTh
MOHSTHSIMH: KOHIYECKasi TOBEPXHOCTh, KOHYC,
yceu€HHBIN KoHyC. 3ydaTh criocoObI
MOJTy4eHHUsI KOHUYECKOU TTOBEPXHOCTH, KOHYCA.
N300pakaTh KOHYC ¥ €T0 CEUEHUS
MIJIOCKOCTBIO0, TPOXOISIIEH Yepe3 OChb, U
IJIOCKOCTBIO, IEPIIEHANKYSIPHON K OCH.
BreiBoauth hopMyIibl 7151 BEIUMCICHUS
OOKOBOW M ITOJTHOM IMTOBEPXHOCTEH T
BpaieHus. Pemarte crepeomeTpruyeckue
3aJla4d, CBSI3aHHBIC C TeJIaMH BPAIICHHSI,
HaXO0KJIEHUEM ILIOIIAaH OOKOBOH U MOTHON
MMOBEPXHOCTH, TIOCTPOSHUEM CCUCHUH.
Hcnons30BaTh IpH peIIeHUH 3a1a4
TUTAHUMETPUYecKHe (PaKThl U METOMBI.
CpaBHUBATH U aHATTU3UPOBATH YTBEPKACHHUS C
[EJTbIO BBISIBIICHUS JIOTHUECKU KOPPEKTHBIX U
HEKOPPEKTHBIX pacCyKIeHUN AHATU3UPOBAThH
Y MOJICITMPOBATH HA S3BIKE TEOMETPHH
pealIbHBIC CUTYAIINH, CBSI3aHHBIC C KOHYCOM U
IHHIPOM. Mccre10BaTh MOCTPOCHHBIE
MOJIEJTH, B TOM YHCJIC U C UCTIOJIB30BAHUEM
amnmaparta anreOpsl AKTyaIn3upoBaTh GaKThl U
METO/IbI MJIAHUMETPHUH, PEIICBAHTHBIE TEME,
MPOBOANTH aHanoruu. CBOOOIHO ONIEPUPOBATH
NOHATHSIME: cpepa U map, HEeHTP, paauyc,
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nuametp cdepsl u mapa. MccnenoBats
B3aMMHOE PACIOJIOKeHHE chepbl U MITOCKOCTH.
dopMyIMpoBaTh ONpeAeICHUE KacaTelbHOMI
IJIOCKOCTH K cdepe. Jloka3biBaTh TEOPEMBI O
CBOMCTBE U IPU3HAKE KAacaTeJIbHOM MIIOCKOCTH.
BeiBoauTh hopMyiy Asisi BBIYUCICHUS
wiomaau chepsl uepes paauyc chepsl. Pemars
CTEpEOMETPUUECKHE 3a/1a4H, CBSI3aHHBIE CO
cdepoit U mapoM, HaX0XKICHUEM TUTOIIATH
cdepsl U e€ gacTel, TOCTPOSHUEM CeUCHUI
cdepsl U mapa. AHAIU3UPOBATH U
MOJIETIMPOBATh Ha S3bIKE T€OMETPUH PeabHbIC
CUTYaIlUH, CBSI3aHHBIE C IIapOM U chepoit.
Pematp npocteie 3a1a4u, B KOTOPBIX
(bUTypupyrOT KOMOMHALIMY TEJ BPAILICHHUS U
MHOTI'OI'PpaHHUKOB. HUcnonb3oBarth Ipyu pCIICHNN
3a]1a4, CBA3aHHBIX CO CPEepoil U 1apom,
ITAaHUMETPHUICCKUC (1)aKTI)I 1 METOIHbI. Pemratn
CTEPEOMETPUYECKHUE 3a/1a4H, CBA3aHHBIE C
TeJaMH BpaIICHUs], TOCTPOCHUEM CEUCHUI Te
BpallleHus, C KOMOWHAIUSMU Tell BpalleHus: 1
MHOTOTpaHHHUKOB. [IpOBOIUTH TOTHYECKU
KOPpPEKTHBIE JOKa3aTEIbHBIE PACCYKICHUA IIPU
PEIICHUH IT'€COMETPUUCCKHUX 3a/iad, CBA3aHHBIX C
MEPIEHIUKYISIPHOCTHIO TUIOCKOCTEN.
AHaJ'II/ISI/IpOBaTB 1 MOJCIPOBATH HA A3BIKC
Te€OMETPUHU peallbHbIE CUTYAIlUU, CBS3aHHBIE C
MHOTrorpaHHukamu. MccnenoBath
MIOCTPOCHHBIE MOJIENIH, B TOM YHCIIE U C
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UCIOJIb30BAHUEM allllapaTa aareopsl

CB00OHO ONIEPUPOBATH MOHIATUSIMH: 00BEM
Tena, iouaab nopepxHoctu. opmynupoBarhb
OCHOBHBIE CBOICTBa 00bEMOB. Jl0Ka3bIBaTh
TeopeMbl: 00 00BEME TUIMHAPA; 00 00BEME
KOoHyca. BEIBOIUTE (hOpMYIIBI 1711 BEIYUCIICHHUS
00BEMa yceuéHHoro KoHyca. MccnenoBars
IIOCTPOCHHBIE MOJIENIN, B TOM YHCJIE U C
HCI0JIb30BaHUEM ammapara aareOpsl. 3HaTh
BO3MO>XHOCTH PEIICHHUS 3a/1a4 Ha TOCTPOCHUE
HUPKYJIEM U JTUHEHKOM, 0 KITaCCUYeCKUX
Hepa3pemuMbIx 3a1adax. CBoOOIHO
OTIePUPOBATH MOHATUSAMU: [IIAPOBON CETMEHT,
IAapOBOM CJIOM, IIAPOBOW CEKTOP, OCHOBAaHUE U
BBICOTA CETMEHTA, OCHOBAHME U BHICOTA
1apoBOro cjao0s. BeiBoauTe hopMyiibl 11
HaXO0X/1eHHUs 00bEMOB IIAPOBOIO CETMEHTA,
IIaPOBOT0 CEKTOpa, IJIOLIAIU chepsl.
Jloka3bIBaTh TeopeMy 00 00bEMeE 1Iapa.
Pemate cTepeomerpuyeckue 3agauu,
CBSI3aHHBIE C 00BEMOM I1apa, MIAPOBOTO
CErMEeHTa, IIapOBOI'0 CEKTOpPA, MIIOIIA/IbI0
chepnl. CpaBHUBATH U aHATTU3UPOBATH
YTBEP)KJICHHS C IEJIbIO BBISIBJICHUS JIOTHIECKU
KOPPEKTHBIX U HEKOPPEKTHBIX PACCYKICHUM.
AHanu3upoBaTh U MOJEINPOBAThH HA SI3bIKE
r€OMETPUHU peallbHbIE CUTYalluH, CBA3aHHBIE C
00BEMOM I11apa, IapOBOT'O CETMEHTA,
IIIaPOBOT'0 CErMEHTa, IUIOIIAbI0 chepsl.
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CB00OIHO OTIEPUPOBATH MOHATHEM: TOAO0HBIC
Teja B MPOCTpPaHCTBE. BoruncnsaTe 00BEMBI Tel
C IOMOIIBIO ONPEACIEHHOIO HHTETpaIa.
Pewate crepeomerpuyeckue 3aaauu,
CBSA3aHHBIE C COOTHOLUIEHUSAMH MEXY
IJIOLIA/IIMU [TIOBEPXHOCTEN U 00bEMaMHU
no100HBIX Tel. IIpoBOAUTE TOTHYeCcKH
KOPPEKTHBIE JI0Ka3aTeIbHbIE PACCYKICHUS IPU
pEILIEHNN T€OMETPUYECKUX 3a/1a4, CBSI3aHHBIX C
BBIUHCIIEHUEM 00BEMOB TEJl C IOMOILBIO
OnpeeIEHHOr0 UHTErpaia, HaX 0K ICHUEM
COOTHOUICHUS MEXAY IIOIIAAIMU
MOBEPXHOCTEH M 00bEMaMU MOI0OHBIX TE.
AHaM3UpoBaTh U MOJEIUPOBATH HA A3BIKE
reOMETPUHU peallbHbIE CUTYALlUU, CBS3aHHBIE C
00BEMaMH U TOBEPXHOCTSAMH TeJl, Ha
JI0KAa3aTeIbCTBO U Ha HAXOXKICHHE
re€OMETPUUYECKUX BEIUYUH

[IpuMmensATh npaBuia BBIIOJIHEHUS 1EUCTBUI
CJIO’KEHUS U BBIYUTAHUSA BEKTOPOB, YMHOKEHUS
BEKTOpPA Ha YUCJIO MPU PELICHUH 3a/1a4.
Haxonute koopiMHATHI BEKTOPA B TAHHOM
0a3rce U CTPOUTH BEKTOP IO €r0 KOOPIMHATAM.
BcnoMmHMTS Ompesienienne CKaJspHOTO
YMHOKE€HHS ¥ €r0 CBOMCTBA. BhIuucisTh ¢
MMOMOIIBI0 CKAISIPHOTO YMHOKEHUS IJTUHBI
BEKTOPOB, YIJIbl MEXY HUMH, YCTaHABIUBATH
MEPIIEHAUKYISIPHOCTH BEKTOPOB.
AHaM3upoBaTh U MOJEIUPOBATH HA A3BIKE
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reoMCTprU pCaJIbHBIC CUTYyalluH, CBA3aAHHBIC C
(U3NYECKUMHU BEKTOPHBIMH BEJTHUYUHAMHU.
Vcronp30BaTh NpHU pEIICHUH 3a/1a4, CBI3aHHBIX
C BEKTOpPaMH B IPOCTPAHCTBE,
TUTAHUMETPUYECKUE PaKThl U METOJBI.
CB000/IHO ONIEpUPOBATH MOHATUSMHU:
oToOpakKeHHe MPOCTPaHCTBA Ha ceb4,
JIBIKEHHE MPOCTPAHCTBA; IICHTPAIIbHAS, OCEBast
U 3epKaJIbHAsI CUMMETPHH, I1apasuIeIbHbIN
MIEPEHOC; PaBEHCTBO U 1ojodue Guryp.
Jloka3bIBaTh YTBEPKICHUS O TOM, UTO
[EHTpaJIbHAsI, OCEBAs U 3epKaJIbHAs
CUMMETPUH, TapaJUICIbHBII IEPEHOC SBISIOTCS
JBIOKCHUSIMH. BBITIOTHATE TIpeoOpa3oBaHus
nono6ust. OnepupoBaTh MOHATUAMU: TIpAMas U
cdepa Diinepa. Pemate reomerpuueckue
3a7a4¥ C UCIIOJIb30BAaHUEM JIBUKEHUIM.
Hcnonp30BatTh Npy pelICHUH 3a/1a49 JBHKEHUS
MPOCTPAHCTBA U UX CBOMCTBA

Pematsb crepeoMeTpuueckue 3a1aun Ha
JI0KA3aTeIbCTBO MATEMATHUECKUX OTHOILICHUH,
HaXO0XICHUEC r’COMCTPHUICCKUX BCIINYNH (I[J'II/IH,
YTJIOB, TUIOIAACH, 006EMOB). cmoap30BaTh
MIPH PEIICHUN CTEPEOMETPUICCKIX 3a]1au
ITAaHUMETPHUICCKUC q)aKTI)I 1 MCTOIHbI.
[IpoBOINUTE TOTMYECKN KOPPEKTHBIE
JIOKa3aTeNbHbBIE PACCYKICHUS MPU PELICHUH
CTEpEOMETPUYECKUX U TUIAHUMETPHUECKUX
3amau. CpaBHUBATh U aHAIU3UPOBATH
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peabHbIC CUTYAIlMU U BBISBISATH BO3MOKHOCTh
€€ MOJIETTMPOBAHUS Ha SI3bIKE TE€OMETPHUH.
MopenupoBaTh pealIbHYIO CUTYallUIO Ha SI3bIKE
F€OMETPUHU U UCCIIEA0BATH IOCTPOCHHBIE
MOJIEJIN, B TOM YHCJIE U C UCIIOJIb30BAHUEM
anmaparta anreopsl. Mcnons3oBaTh
KOMITBIOTEPHBIE MPOTPAMMBI IIPU PELICHUU
3ana4. [lonyyaTs npeacTaBieHne 0 FrEOMETPUU
KakK O Pa3BUBAIOLLIEKCS HAYKE, UCCIIECTYIOIIECH
OKpY>KaroIUi MUP, CBA3aHHOU C pealbHbIMU
00BEKTaMU, IIOMOTAIOIIEH PEeUIUTh pealbHbIE
KU3HEHHbBIEC CUTYyAI[MU O POJIK CTEPEOMETPUH B
Pa3BUTUU COBPEMEHHBIX UHKEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB

102 6 0
I10 ITIPOI'PAMME
BEPOSITHOCTDb U CTATUCTHUKA
10 KJIACC
KouaunyecTBo 4acos JJIeKTPOHHbIE OcHOBHBbIE BU/IbI 1ESITEILHOCTH YYALIMXCS
HaunmeHnoBanue

Ne (uudposbie)

a3/1eJI0B U TeM
n/n P Beero Kowtpoabn  HpakThieck | gGpazopaTeanHbie

NnporpaMmmal ble padoThbI ue paboThl

pecypchbl
[IpencTaBnsaTh OOBEKTHI U CBS3HM MEXKIY HUMH C TIOMOIIBIO Tpada,
https://uchebnik.mo HaXOJIUTh ITyTH MEXIY BepIIMHAMU rpada. Beiaensats B rpade
DJIeMEHTBI TEOPHU 3 s.ru/catalogue?subje eny u uuKIsl. CTPOUTH AEpeBo MO OMUCAHHIO CIy4aifHOTO OIbITa,

rpagos

ct_program_ids=31
937298

OTIHCHIBATH CIIy4aliHbIe COOBITHS B TEPMUHAX JepeBa. PemaTh
3a/1a41 C MOMOIIBIO TpadoB
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CnyuaiiHble OTBITHI,

https://uchebnik.mo
s.ru/catalogue?subje

Briienats 1 onucHBaTh CirydaifHbIe COOBITHS B CITyYalHOM OTIBITE.
DopMynUpOBaTh YCIOBUS MPOBEACHUS CIIy4aliHOTO OMBITA.

ciydaiiHble COOBITHS U 3 ct program ids=31 Haxomuts BepOSATHOCTH COOBITHI B OMBITAX C PABHOBO3MOYKHBIMH
BEPOATHOCTH COOBITHH 937298 3JI€EMEHTapHBIMU UCXOAaMHU
Onepauunn Haj Hcnons3oBath auarpammel Jitnepa u BepOanbHOE ONUCAHKE
MHOXECTBaMH H httos://uchebnik COOBITHIA TP BHIMOJHEHUH ONIepaliii Hal cOOBITHsIMU. OLICHUBATH
coObITHsAMH. ClOXKeHUE s rS/SC.atL;(I;OSUZ’I?S;JrSiOe U3MEHEHHE BEpPOITHOCTEH COOBITHIT II0 Mepe HACTYIUICHHS IPYTHX
Y YMHOXCEHHE 5 C.t program ids:3 1 coOBITHII B CiTydaifHOM o1ieITe. Pemarte 3aga4qm, B TOM YUCIIE C
BEPOSATHOCTEH. 937298 UCIIONB30BAaHHEM JICPEeBa CIyYaiHOTO OMBITA, (POPMYIT CIIOKEHHUS U
YcioBHas BEPOSTHOCTS. - YMHOXXEHHUS BEPOATHOCTEH
HesaBucumele coOBITHS
DopMynHpoBaTh U JOKa3bIBaTh KOMOMHATOPHEIE (DAKTEHL
Hcnonp30BaTh NPaBUIIO YMHOXKEHHS, U3Y4CHHBIC KOMOWHATOPHBIE
(OPMYITBI IS TIEPEYUCIICHHS SIEMEHTOB Pa3JINYHBIX MHOXKECTB, B
https://uchebnik-m.0 TOM 9YHCIIE HIIEMEHTAPHBIX COOBITHI B CITy4aifHOM OIIBITE.
OneMeHTbI 4 s.ru/catalogue?subje | [jonp30Barses (bopmynoii u TpeyroasHukoM [Tackans st
KOMOMHATOPHKH ct_program_ids=31 OTIpeJIeTICHAS YKCiIa coueTanni. [Ipumensts Gpopmyity GuHOMA
937298 HerotoHa st mpeoOpa3oBaHus BRIPaKESHHHA
Pa36uBaTh CI0KHBIC SKCIICPUMEHTBI Ha OT/ICIbHBIC UCTIBITAHHSI.
Cepun Pemrats 3a1a4n Ha MOMCK BEPOATHOCTEH COOBITHH B Cepuu
MOCIEI0BATENBHBIX https://uchebnik.mo UCTIBITAHMH 10 IEPBOTO YCIeXa U B CepHUsIX HUCTbITaHuil bepHymy,
ucnbITaHui. McnpiTanus 5 s.ru/catalogue?subje = a Taxke B omBITaX CO CITydaiiHBIM BEIGOPOM M3 KOHEUHO#H
bepuysu. CyyaitHprii ct_program_ids=31 COBOKYMHOCTH C HCTIOJIb30BAHHEM KOMOHHATOPHBIX (aKTOB 1
BBIOOp M3 KOHEYHOH 937298 (hopmyI, B TOM 4HCIIE B X0JI€ IPAKTHIECKOW paboThI ¢
COBOKYITHOCTH MPUMEHEHNEM CTaHAAPTHBIX QYHKIHHA
OcBauBaTh MOHATHS: CIIy4YaiiHas BEJIMUHMHA, pacipeieieHue,
https://uchebnik.mo TaOIUIIA paclpeeNieHIs, JuarpaMmma pacrpeaeneHus. Haxoursb
CnyuaiiHble BEJIMYHHBI 1 1 s.ru/catalogue?subje 3Ha4YEHHs CYMMBI U TIPOU3BE/ICHUs CIy4aiHbIX BeauduH. CTPOUTh

pacrpeseeHus

ct_program ids=31
937298

OMHapHBIEC pacTpeiesIeH s TI0 OMTMCAHUIO COOBITUH B CITydalHBIX
onbiTaX. CTPOUTH U paclo3HaBaTh TEOMETPUIECKOE U
OMHOMHUAIBHOE pacnpeaeneHus. PemaTs 3a1auu Ha BRIYHCICHUE
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MaTeMaTHIecKoro okumanus. CTpOUTh COBMECTHBIE
pacnpenenenus. M3ydars cBoiicTBa MaTeMaTHUYECKOTO OKUJAHUSI.
PemaTs 3a1a4u ¢ MOMOIIBIO U3YUEHHBIX CBOMCTB. [10 N3yueHHBIM
(hopMynaM HaXOIUTh MATEMATUYCCKHC OXKHUIAHUS CITyIaiHBIX
BEJIMYHH, UMEIOIINX TeOMETPUIECKOE U OMHOMUANIBHOE
pacnpenenenus. OcBauBaTh NOHATHUSA: JUCTIEPCHUS, CTAHAPTHOE
OTKJIOHEHHUE CIy4yallHOW BeanM4rHbl. HaxoquTh nucnepceuto no
pacnpenenenuto. M3ydars cBoiictBa aucnepcud. I1o n3ydeHHbIM
(hopMynaM HaXOIUTH JUCIIEPCHIO OMHOMHAIBHOTO PacIIpeIeIeHus,
B TOM YHCJIE B XOJIE TIPAKTHYECKON paObOTHI

OBIIEE KOJIMYECTBO 34 1 0
YACOB I10 ITPOTPAMME
KosnuecrBo yacoB DJIeKTPOHHBIE OcHOBHBIE BU/IBI AeSITEJIbHOCTH yYalINXCst
HaumenoBanue
Ne K (uudposrie)
pa3aesoB M TEM OHTPOJIH MpaxTiaeck
n/n Beero —_— o0pa3oBare/IbHbIE
NporpaMmasl ue paboThbl
pa6oTsI pecypchbl
https://uchebnik.mo Pas36upats j0ka3zatenbcTBa TeopeM. OCBanBaTh BEIOOPOUHBII
s.ru/catalogue?subje = mertox McclieIOBaHMIA, B TOM YHCIIE B XO/I¢ MPAKTHUCCKOM paboThI
3aKoH OOJIBIINX YUCEI 5 -
ct_program_ids=31
937298
OcBauBaTh MOHATHS: TeHEPaIbHAs COBOKYIIHOCTb, BEIOOPKA,
DeMEHThL https://uchebnik.mo BEIOOPOYHOE CpeIHEe W BEIOOPOYHAS ACIIEpCHs. Brranciars
N s.ru/catalogue?subje BBIOOPOYHBIE XapaKTEPHUCTHKH U HA UX OCHOBE OIICHUBATh
MaTeMaTH4ecKoi 6 o 5
ct_program_ids=31 XapaKTePUCTHKH TeHepaTbHON cOBOKymHOCTH. OCBanBaTh
CTaTHCTHKH
937298 MOHSTHUS: CTATUCTUYECKAsI THITOTE3a.
HenpepbiBHbIe . 3HAKOMUTHCS MOHSATHSIMU: HENpepbIBHAS CIlydaiiHas BeJIMUnHa
p P https://uchebnik.mo pq)p yi ’
CITy4aiHble BETHYHHBI - HETpephIBHOE pacipeiesieHne, (PyHKIUs IUIOTHOCTH BEPOSTHOCTH.
i s.ru/catalogue?subje pep pactip Y N P
(pacripeneneHus), 4 Haxoautb BeposiTHOCTH COOBITHH 110 JaHHOH (DYHKIMH TJIOTHOCTH.

I10Ka3aTCJIbHOC U
HOpMaJIbHOC

ct_program ids=31
937298

3HAKOMHUTBCS C MIOHATUSIMU: ITIOKa3aTeIbHOE pacnpeacjicHue,
HOpMaJIbHOC PACIIPCACIICHUC. BLI,HCJISITL 110 OIIMCAHUIO CJ'Iy‘lafIHLIC
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pacrpeneneHus BEJINYMHBI, PACTIPEICIICHHBIE 110 NTOKA3aTEIbHOMY 3aKOHY, IO
HOpMaJbHOMY 3aKoHY. Pa3oupars npumeps 3a/1a4, MPUBOISIINX K
MOKa3aTeJIbHOMY PACIpeeNICHUIO U K HOPMaJIbHOMY
pachpeieieHuIo
https://uchebnik.mo BBIIensaTh 10 ONMCaHUIO CIY4aiHOTO OIIbITa BEIMYHHBI,
. Pacperenenye ) s.ru/catalogue?subje pachpeieneHHbIe 10 3aI<0H}: [Tyaccona. PeraTs 3agaun, B TOM
Tyaccona ct program ids=31 YHCIIE B XOZI€ TPAKTHIECKON pabOoThI C MPUMEHEHHEM CTaHAAPTHBIX
937298 (hyHKIHH 3TIEKTPOHHBIX TaOJINIT
OcBanBaTh MOHATHUS: KOBapHaLHs, KOOQPHUIIMEHT KOPPEIALIIH,
JMHEHHAs 3aBUCUMOCTh. OIEHNBATh XapaKTeP CBSI3H MEXITY
S https://uchebnik.m f) ;J:I}:Itii?:r; ;zJ:/I‘II/IHaMI/I, chcl)/im 13 MPUPOABI JAHHBIX U
! s.ru/catalogue?subje paKTEepPUCTHK. Vcronb30BaTh 1uarpaMmel
5 ClIy1aHbIMA 6 ct_program ids=31 paccerBaHus T H300paXKCHHSI COBMECTHOTO PAaCCEUBAHHUS
BCJIMYMHAMH 937298 naHHbIX. HaxoauTh Koaq)(bnuneHTm OCH JuarpaMMbl, B TOM YHUCIIE
- B XOJI€ MPAKTHYECKOH pabOThI C IPUMEHEHHEM CTaHIapTHBIX
hyHKIHI
https://uchebnik.mo [TOBTOPSATH U3yYEHHOE U BBICTPAUBATH CUCTEMY 3HAHHI
O06001IeHue 1 -
6 CHCTEMATHU3aIUS 11 S'rUIcataloqufa?SUble
N ct_program_ids=31
3HAHUH 937298
OBIIEE KOJIMYECTBO 34
YACOB I10 [TIPOTPAMME
PACCMOTPEHO COI'JIACOBAHO

Ha 3acellaHWH METOJUIECKOTO 00beTUHEHHUS
yuuteneid MateMatuku 1 uHGopmatuku MBOY COLI Ne 1
oT 28 aBrycra 2024r.

Pyx. MO Kproxosa A.B.

3amecTuTENb AUPEKTOpa
N.B. YepHbix

29 aBrycra 2024r.
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