MMHUCTEPCTBO ITPOCBEIIEHNS POCCUNCKON ®EJIEPALIMU
MUHHCTEPCTBO 00pa30BaHusl, HAYKU U MOJIOACKHON MONUTUKU KpacHomapckoro kpast
MynununansHoe oopazoBanue ropoj Kpacuomap

MAOY munent Ne 48
PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
METOMYECKUM O0bEIMHEHHEM  3aMECTUTENh TUPEKTOpa Hupexrop
y‘lHTeJ’ICﬁ C€CTCCTBCHHO-
Hay4HOTO [IUKJIa
p MO ®omenko H.B. Musenko E.H.
YKOBOZMTEID [Tporoxosn Ne 1 [Tpuxaz Ne 1
oT «29» aBrycra 2023 r. ot «01» centsiops 2023 r.
Ky3nenona I'.B.

[Tpotoxkon Ne 1
oT «28» aBrycra 2023 r.

PABOYAA ITPOTPAMMA

y4eOHOTro mpeaMeTa

«MartemaTtukay
(yriyOJI€HHBIA VPOBEHD)

st 10-11 kmaccoB cpegHero o01ero oopa3oBaHus
Ha 2023-2024 y4yeOHbIii 1O

r. Kpacuogap 2023



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo maTeMaTuke yriayOJEHHOTO YPOBHS g OOydarouIuxcsl Ha
ypOBHE cpeaHero oodiero odpazoBanusi pazpaborana Ha ocHoBe OI'OC COO c¢
y4€TOM  COBPEMEHHBIX  MHPOBBIX  TpeOOBaHUM,  MPEABSIBISEMBIX K
MaTEeMaTUYeCKOMYy OOpa30BaHUIO, M TPaJAMIMA POCCUICKOTO 0O0pa3oBaHUS.
Peanuzanus nmporpaMmbl 10 MaTeMaThKe OOECleYMBaET OBJAJCHHUE KIIOYEBBIMU
KOMIETEHIIUSIMHU, COCTABIIIONIMMU OCHOBY JIJII CaMOPa3BUTHUSL U HEMPEPHIBHOTO
o0pa30BaHMsl, IEJTOCTHOCTh OOIIEKYIbTYPHOTO, JMYHOCTHOTO M MO3HABATEIHLHOTO
Pa3BUTHS JINYHOCTH O0YUYarOIIMXCA.

B mporpamme mo mareMaTuke Y4YTeHbl ujien U mojioxeHus «Konuenuuu
pa3BUTUS MareMmaTudyeckoro ooOpa3oBanusi B Poccuiickoit ®enpepauumn». B
COOTBETCTBHUM C HA3BAHUEM KOHIIEMIIUM MAaTEeMaTUYECKOEe 00pa30BaHUE JOJKHO, B
YaCTHOCTH, peElIaTh 3a7ady oOecleueHus HEoO0XOJUMOTOo CTpaHe 4Hclia
oOy4Jarommxcs, mMaremMaTudeckass IOATOTOBKA KOTOPBIX JOCTaTO4YHA  JUIs
NPOJOJDKEHUS  O0pa3oBaHUS 1O  Pa3IMYHBIM  HaIpaBJICHUSIM,  BKJIIOYas
MpernojlaBaHie MaTeMaTUKH, MaTeMaTUYeCKHe HCCieaoBaHus, paboTy B cdepe
WH(OPMAITMOHHBIX TEXHOJIOTMM W JIPYTUX, a TaKkKe O0OECHeueHUs IS Ka)JI0ro
OoOy4Jaromierocss BO3MOXXHOCTH JIOCTHKCHHUS MAaTeMaTH4YeCKOW TOJTOTOBKH B
COOTBETCTBHHM C HEOOXOJMMBIM €My ypoBHeM. VIMEHHO Ha pelieHue 3THX 3ajad
HalleJIeHa MporpaMma 1o MaTeMaTUKe YIriIyOJIEHHOTO YPOBHSL.

B snoxy nuudpoBoit Tpanchopmairiu Bcex cep uenoBeuecKo AesTeTbHOCTU
HEBO3MOXHO CTaTh OOpPa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 XOopollen
MaTeMaTUYECKOW MOJATOTOBKH. JTO OOYCIIOBJIEHO TE€M, YTO B HAIM JHU PACTET
YUCJIO CHEIUAIbHOCTEN, CBSI3aHHBIX C HEMOCPEACTBEHHBIM MPUMEHEHUEM
MaTeMaTUKU: U B cpepe IKOHOMUKH, U B OM3HECE, U B TEXHOJOTUUECKUX 00J1acTsIX,
U Jaxe B rymaHuTapHbix chepax. Takum oOpazom, Kpyr oOydarommxcs, s
KOTOPBIX MaTeMaThKa CTaHOBUTCS 3HAUYMMBIM TpPeaMeToM, (PyHIaMEHTOM
oOpa3oBaHusl, CYIIECTBEHHO pacmupsiercs. B Hero BXOAST HE TOJBKO
oOy4aroniecsi, TIAHUPYIOIINE 3aHUMATHCSI TBOPYECKOW M HCCIIEIOBATEIHCKOM
paboToit B 00s1acTh MaTeMaTUKH, HHOOPMATUKU, HUZHKH, IKOHOMUKH U B APYTHUX
00JacTsX, HO ¥ T€, KOMY MaTeMaTHUKa HyKHa JJIsl UCTIOIh30BaHus B podeccusix, He
CBSI3aHHBIX HEMOCPEICTBEHHO C HEM.

[IpukinangHas 3HaYMMOCTh MaTEMATUKH OOYCJIOBJIEHA TEM, YTO €€ MpeaMEeTOM
ABJSIIOTCS  yHIAMEHTAJIbHbIE CTPYKTYphl HAIIETO MHUpA: MPOCTPAHCTBEHHBIC
GbopMBI ¥ KOJWYECTBEHHBIE OTHOIICHUS, (YHKIMOHATIBHBIE 3aBUCUMOCTH U
KaTeropuu HEOIPEICIIEHHOCTH, OT  IPOCTEUIIUX, yCBaWBaeMBbIX B
HETMOCPEACTBEHHOM OIIBITE, 10 JOCTATOYHO CIOKHBIX, HEOOXOAUMBIX ISl Pa3BUTHUS
HAay4YHBIX M TEXHOJIOTHYECKUX Hieh. be3 KOHKpETHBIX MaTEeMaTUYECKUX 3HAHUU
3aTPYJHEHO MOHWMAaHUE MPUHILMIIOB YCTPOKWCTBA U UCIOJIb30BAHUS COBPEMEHHOMN
TEXHUKHU, BOCIPUIATHE W  HMHTEPIPETAIUs  PasHOOOPA3HOW  COIMATBHOM,
HYKOHOMHUYECKOM, MOTUTHIECKON HH(popManuu, Manod(PpheKTHBHA TOBCETHEBHAS
MpaKkTU4YecKass JeATeabHOCTh. Bo MHormx cdepax mnpodeccuoHaITbHON
NEATETLHOCTH TPEOYIOTCS YMEHHS BBIMOIHATH PACUEThI, COCTABIATH AITOPUTMBI,
IPUMEHSATH (POPMYIIBI, TTPOBOIUTH TEOMETPHUECKHE H3MEPEHUS M TOCTPOCHUS,



YuTaTh, 00pPabaTHIBaTh, MHTEPIPETUPOBATEH M MPEJCTABIATH HHGOPMAITUIO B BUJIE
Ta0JIHIl, TUarpaMM U rpa@uKoB, TOHUMATh BEPOSITHOCTHBIN XapaKTep CIIydailHbIX
COOBITHIA.

OAHOBpEMEHHO C pacuiupeHueM chep TNpPUMEHEHHS MaTeMaTHKd B
COBpPEMEHHOM 00111ecTBe BCE 00Jiee BaXKHBIM CTAHOBUTCS MATEMAaTHUYECKUU CTUITh
MBIILJICHUS, TIPOSBIISIONINIICS B ONpeIeIEHHBIX YMCTBEHHBIX HaBbIKax. B nmporecce
U3Y4YeHUs] MaTEMaTUKU B apceHaJl MPUEMOB M METOJOB MBIIUICHUS YEJIOBEKa
€CTECTBEHHBIM 00pa30M BKIIIOYAIOTCS HWHAYKIHS W JACAyKIHS, O00OIIeHHWe W
KOHKpETH3aIlis, aHalnu3 W CHHTE3, KiIacCH(UKAIusi W CHCTeMAaTH3aIus,
a0ctparupoBanve u aHajmorus. OOBEKTHl MATEMAaTUYECKUX YMO3aKIIOUCHUH,
MpaBWia X KOHCTPYUPOBAHUSI PACKPHIBAIOT MEXAHU3M JIOTUUECKUX MOCTPOCHUH,
CIIOCOOCTBYIOT BBIpAOOTKE yMeHUs (hOPMYJIMPOBaTh, 0OOCHOBBIBAThH U JI0Ka3bIBaTh
CYXKJICHUSI, TEM caMbIM (DOPMUPYIOT JIOTUUECKUHN CTUIIb MBIIIUICHHS. Beayias pois
NPUHAIIICKUT MaTeMaTHuKe B (POPMUPOBAHUU AJNTOPUTMUYECKON KOMIIOHEHTHI
MBIIJICHUSS ¥ BOCHUTAHUW YMEHUW JIeWCTBOBATh IO 3aJlaHHBIM aJTrOpUTMaM,
COBEPIIECHCTBOBATh MU3BECTHHIE M KOHCTPYUPOBAaTh HOBBIE. B mpoliecce pemieHus
3aJlay — OCHOBBI JJIsl OpraHU3aluy Y4eOHOU JIeATeTbHOCTH Ha YPOKAaX MaTeMAaTUKU
— pa3BUBAIOTCS TBOpUYECKAs M MPUKIIAIHASI CTOPOHBI MBIIIJICHUS.

OOyueHnue MaremaThke JaET BO3MOXHOCTh pPa3BUBATh y OOYyUYaIOIIMXCSA
TOYHYIO, PallMOHAIBHYIO U MH(OPMATUBHYIO pedyb, yMEHHE OTOMpaTh Hauboliee
MOAXOJIAIINE S3bIKOBBIE, CHMBOJIMUECKHE, TpauuecKkue CpeACcTBa AJi BhIpaKEHUs
CYXKJICHUH U HAIJISITHOTO UX MPEICTaBICHUS.

HeoOxomuMbpIM  KOMIIOHEHTOM  OOIIEH  KyJIbTypbl B  COBPEMEHHOM
TOJIKOBAaHUM  SIBJISIETCS ~ Oo0Ilee  3HAKOMCTBO C  METOJaMHM  TO3HAHUsA
JNEHUCTBUTEILHOCTH, MPEACTABICHUE O MpPEAMETE U METOJE€ MaTEMAaTUKH, €ro
OTJIMYUSIX OT METOJIOB €CTECTBEHHBIX M T'YMAaHUTApPHBIX HAYK, 00 OCOOCHHOCTSIX
MPUMEHEHUsT MAaTEMaTUKH JIJIsl PEIICHUs HAYyYHBIX M MPUKIATHBIX 3a1ad. Takum
o0pa3oM, MaTeMaTH4YeCKOe O00pa3oBaHUE BHOCHUT CBOW BKJIaJa B (HhOPMUPOBAHHE
oO1elt KynbTyphl yejoBeka. M3yueHne MaTeMaTuku ClIOCOOCTBYET 3CTETUUECKOMY
BOCITUTAHUIO YEJIOBEKAa, TMOHMMAHHUIO KPAacOThl W HU3SIIECTBA MAaTEMaTUYECKHX
paccykJIeHU, BOCIPUSITHIO TEOMETPUIECKUX (OPM, YCBOCHHIO UIEH CUMMETPHH.

[IpuopurernbeiMu nensiMu oOydenuss maremaruke B 10-11 kimaccax Ha
yrayOn€HHOM YPOBHE TTPOJIOJDKAIOT OCTAaBATHCA:

e (opmupoBaHUE IEHTPATBHBIX MATEMATUYECKUX MOHATHH (YUCITIO, BETUYNHA,
reoMerpuyeckas  ¢urypa, TNepeMeHHas,  BEpOATHOCTb,  (PYHKIuS,
MPOU3BOJIHASI,  MHTErpay), OOECINEUMBAIOUIUX  IPEEMCTBEHHOCTh W
NEPCHEKTUBHOCTh MaTEMAaTUYECKOT0 00pa30BaHus O0yYarOIINXCS;

® TO/ABEACHUE OOYYAIOIMIUXCS Ha JIOCTYITHOM JJISi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaTEMATUKH U OKPYKAIOIIET0 MUPa, TOHUMAHUIO0 MaTEeMaTUKU
KaK 9acTH OOIIel KyJIbTyphl 4eJIOBEYECTBA;

® DPa3BUTHUE WHTEIUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH O0ydYaromuxcs,
MO3HABATEJIbHOM aKTUBHOCTHU, HMCCIIEIOBATEIbCKUX YMEHUH, KPUTHUYHOCTHU
MBIILICHUS, UHTEpPeca K U3YUEHUIO0 MaTEMaTUKH;

e (dopmupoBaHUe (PYHKIMOHAIBHOW MAaTeMaTUYECKONW IPAMOTHOCTH: YMEHUS
pacro3HaBaTh MATEMATHUYECKUE ACIIEKThI B PEATTbHBIX )KU3HEHHBIX CUTYaIUSIX



U TIPY U3YUYECHUU APYTUX YUYEOHBIX TPEAMETOB, IPOSIBIICHUS 3aBUCUMOCTEN U
3aKOHOMEPHOCTEH, (GOPMYIMPOBATh UX Ha S3BIKE MATEMATUKH U CO3/JaBaTh
MaTeMaTUYECKUE MOJIETN, IPUMEHATh OCBOCHHBI MATEMAaTUYECKUI anmapaT
JUIS. PEIICHUS MPAKTHKO-OPUEHTUPOBAHHBIX 3a7a4, HUHTEPHPETHUPOBATh M
OLICHUBATh MOJIYYEHHBIE PE3YJIbTATHI.

OCHOBHBIMM  JIMHUSIMH ~ colepxaHus wmartemarnku B 10-11  kmjaccax
yrayOnEéHHOTO ypOBHSA  sBistoTcA: «Yucina ©W  BBIYUCIHECHUS», «Ajiredpa»
(«AnrebOpanyeckue BBIpOKEHUs», «YpaBHEHUS U HepaBeHCTBa»), «Hauama
MaTemMaTHueckoro ananmzay, «l'eomerpus» («I'eomerpuueckue GUTYpsl U HX
CBOMCTBa», «VI3MepeHne TreoMeTpHYEeCKUX BEIUYHMHY»), «BeposSTHOCTH U
CTaTUCTHKa». J[aHHbIEC TMHUYU PA3BUBAIOTCA MAapaUIeIbHO, KaK/1asl B COOTBETCTBHHU
C COOCTBEHHOM JIOTMKOW, OJHAKO HE HE3aBUCUMO OJIHA OT APYrOoi, a B TECHOM
KOHTaKTe u B3aumoneuctBuu. Kpome »3Toro, ux oOBEAUHSET JIOrHMYecKas
COCTaBJISAIIONIAsl, TPAJUWLMOHHO MPUCYIIas MaTEMAaTHKE W MPOHU3BIBAIONIAS BCE
MaTeMaTHUYECKUE KyPChl U cofiepxaTebhble JInHuu. ChopmynupoBanHoe Bo PI'OC
COO TpeOoBaHuE «yMEHHE OINEPUPOBATH NOHATHUAMHU: OIpPEIEICHHUE, aKCHOMa,
TeOpeMa, CIEACTBUE, CBOMCTBO, IPU3HAK, JIOKA3aTENbCTBO, PABHOCHUJIbHBIC
(bopMyIupOBKH, yMeHHE (opMynHpoBaTh OOpaTHOE U IMPOTHUBOIOJIOKHOE
YTBEPKIEHUE, MPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI, HCIOJIB30BATh METO
MaTeMaTUYeCKOW HWHAYKIMU, NPOBOJHTH JIOKA3aTENIbHBIE PACCYXKICHUS IpU
pELIeHUH 33a4, OLICHUBATh JIOTMYECKYIO IPABUIIBHOCTD PACCYKIECHUID OTHOCUTCSA
KO BCEM Y4YEOHBIM KypcaM, a ((OpPMUPOBAHUE JTIOTUYECKUX YMEHUH pacipeaensieTcs
10 BCeM rojaM oOy4YeHHUs Ha YPOBHE CpETHEro 00IIero oopa3oBaHusl.

B cootBerctBun ¢ ®I'OC COO wmareMatuika SBISETCS 00s3aTEIbHBIM
IpeIMETOM Ha JaHHOM YypoBHe oOpa3oBanus. Hacrosmieir nporpammoi Mo
MaTeMaTUKe MpeAyCMaTPUBAETCS U3yYeHue yueOHoro npeamera «MaTemaTuka» B
pamMKax TpEX y4eOHBIX KypCOB: «AlredOpa v Hadajla MaTeMaTUYECKOTO aHAIIU3ay,
«I'eomeTpust», «BeposITHOCTb U CTATUCTUKA». POPMUPOBAHUE JTOTUUECKUX YMEHUN
OCYILIECTBIISIETCS Ha MPOTSHKEHUHU BCEX JIET 00y4eHHUs Ha YPOBHE CPETHET0 OOIIETo
oOpa3oBaHus, a PJIEMEHTHI JIOTUKH BKJIIOYAIOTCS B COJEP)KAHHME BCEX HA3BAHHBIX
BBIIIE YIeOHBIX KYPCOB.

OO01iee KOJIMYECTBO YacOB, HANPABJICHHBIX HAa W3YYCHHUE MATEMATHKH Ha
yriay6neHnHoMm ypoBHe — 544: B 10 kiacce — 272 yaca (8 yacoB B Hezenio), B 11
KJ1acce — 272 yaca (8 4acoB B HEJIEINIO).



COAEPKAHUE OBYUEHUSA
Aureopa
10 KJIACC

Yuciaa v BBIYMCICHUA

Panmonaneupie uyucna. OOBIKHOBEHHBIE M JAECATUYHBIC JPOOH, MPOLIECHTHI,
OeckoHeuHbIe Tepuoauueckue apodu. [Ipumenenue apoOeil M MPOLEHTOB Jis
peleHns NPUKIaaHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEAIbHOM KU3HH.

JevictButenpHple  uyucna. PanuoHanpHble W UPPALMOHAIBHBIE  YHCIIA.
Apudmernueckue  onepanMu € JCUCTBUTENIBHBIMU  4YHCIaMU.  Moayib
JNEHUCTBUTEILHOTO YUCIIA U €ro cBoMcTBa. [IpnOnmkE€HHbIE BBIYHMCIICHUS, TIPABUIIA
OKpPYIJICHUs], IPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUMN.

Crenep ¢ wnenelM MokasareneM. buHom HerotoHa. Hcnosb3oBaHue
HOJXOAIIEeH (POPMBI 3aIIMCH IEHCTBUTENBHBIX YNCEN ISl PELLICHUS TPAKTUUYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudpmeTnueckuili KOpeHb HaTypaIbHON CTEIIEHU U €r0 CBOMCTBA.

CreneHp ¢ panMOHAIBHBIM IIOKa3aTelleM M €€ CBOMCTBA, CTENEHb C
JEUCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapupm umcna. CpoiictBa norapudma. JleciTUuHbIE M HaTypalbHbIC
Jorapu(Msl.

CuHyc, KOCHMHYC, TaHI'€HC, KOTAHI€HC YHCIOBOIO apryMeHTa. ApPKCHHYC,
apKKOCUHYC M ApKTAaHI'E€HC YUCIOBOTO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa M TOXAECTBEHHbIE MpPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCUIIBHBIE ypaBHEHUS W ypaBHEHHUs-CIEACTBUA. HepaBeHCTBO,
peleHrne HepaBeHC CTBA.

OCHOBHBIE METOBI PELIECHUS 1IeNIbIX U APOOHO-PAllMOHANIBHBIX YPAaBHEHUH U
HEPAaBEHCTB. MHOTOYICHbl OT OJHOW MNEpeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y. MHorousieHs! ¢ 1ebIMu K03 P hUITMEHTAMHU.
Teopema Buera.

[TpeoOpa3zoBaHus YMCIOBBIX BHIPAXKEHUMN, COJEPIKAIIMX CTETIEHU U KOPHHU.

HppanmonansHbie ypaBHeHUS. OCHOBHBIE METO/IbI PELIEHUS UPPALIMOHAIBHBIX

YPaBHEHHUM.

[TokazarenpHble ypaBHEHUs. OCHOBHBIE METOJbI PEIICHUS IMOKA3aTeIbHBIX
YPaBHEHHUM.

[TpeobpazoBaHne BhIpaXEHH, CONEPIKALINX JOTapru(MBI.

Jlorapudmmueckue ypaBHEHUH. OcHoBHBIE METO/IBI peleHus
Jorapu(pMUYECKUX ypaBHEHUH.

OcHoOBHBIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.
Pemienne cucreM nMHEHHBIX YpaBHEHUMU. Marpuia CHCTEMBI JIMHEWHBIX

ypaBHeHU. OnpenenuTenb MaTPUILbI 2 X2, €ro TEOMETPUYECKUM CMBICT U CBOMCTBA,

BBIYMCJICHUE €r0 3HAYEHUs, IPUMEHEHUE OINPEACIUTENA Ui PELIECHUS CUCTEMBI



JMHEWHBIX ypaBHEHMM. PemeHne npuKIagHbIX 3a4ad C IIOMOIIBI0 CHUCTEMBI
JIMHENHBIX YpaBHEHHM. VccnenoBanne noCTpOEHHOM MOJEININ C ITOMOIIBK MAaTPHULL
Y OIIPEJEIIUTEIICH.

[lIocTpoeHne MareMaTM4eCKUX MOJENEH pealbHOM CUTyallud € IOMOUIBIO
YpaBHEHUN M HEPABEHCTB. [IprMeHEHHME ypaBHEHMII M HEPABEHCTB K PEIICHUIO
MaTEeMaTUUYECKUX 3a/1a4 U 33/1a4 U3 pa3IMuHbIX 00J1acTel HAyKHU U peaibHON KU3HU.

DOyHKUMH U TPaPUKHU

Oynkuusg, crmocoObl 3anaHus QyHKIMH. B3anMmHO o0paTHbIe (QYHKIHH.
Komnosumus ¢ynkumii. 'padux  QyHkmum. DiaemMeHTapHbIe MpeoOpazoBaHUs
rpadukoB QyHKIIHIA.

OOnacTh ompeneiaeHus] © MHOXKECTBO 3HadeHH pynkuuu. Hymu ¢yHKimm.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTKn MOHOTOHHOCTM (PYHKIMU. MakCUMyMbl U MHUHUMYMBbI
¢ynkun. Hanbonpiiee n HauMeHblliee 3Ha4eHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHasi, KBaJpaTU4Has WU JPOOHO-TUHEHHAsT (QYHKIUH. DJIEeMEHTapHOE
UCCIJIEJOBAaHUE U TOCTPOCHUE UX IPa(PUKOB.

CreneHHast pyHKIHMS C HATYpaJbHBIM U LIENBIM MOKa3areneM. E€ cBoiicTBa u
rpa¢uk. CBoiicTBa U rpaduK KOpHS N-0i CTENEHHU KaK (PyHKIIMH 0OpaTHOW CTETIEHU
C HaTYpaJIbHBIM [T0KA3aTEJIEM.

[TokazarenbHast U jorapupmMuyeckas (QpyHKIMH, UX CBOMCTBAa U IpaduKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 peIICHUs YPABHEHUM.

TpuroHomerpruueckass OKPYKHOCTb, OIPEACIECHUE TPUTOHOMETPUUECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIIBHBIE 3aBUCHMOCTH B PEAIbHBIX IIPOLIECCAX W  SBJICHUSAX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauyaja MaTeMaTH4eCcKOro aHajaim3a

ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHMs ITOCJIeNOBaTeIbLHOCTEH. MeTon
MaTeMaTU4eCKOM MHIAYKIUA. MOHOTOHHBIE M OTPAaHUYEHHBIE TIOCIE0BATEIBHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMUECKOTO aHalli3a KakK aHaiu3a OEeCKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reomMeTpuieckasi nporpeccuu. beckoneuno yOwiBaromias
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMEeTpUYECKON
MPOTrpeCCUU. JINHENHBIA U 3KCIOHEHIHATBHBINA POCT. Yuco €. @opmyiia CI0KHBIX
NpoleHTOB. Vcrnosb30BaHWE TIPOTrpecCHH I PELICHUS peajbHbIX 3a1ad
MIPUKIIATHOTO XapaKTepa.

HenpepoiBable ¢GyHKIMM U UX cBoilcTBa. Touku paspsiBa. ACHUMNOTOTHI
rpadgukoB ¢ynkuui. CBoiicTBa (YHKUMNA HENpPEephIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB ISl PELICHHMS HEPaBEHCTB. [IprMeHEeHne CBOWCTB HENMPEPBIBHBIX
GbyHKUMNA 1S pelieHus 3a1ay.

[lepBas u BTOpas nmpousBoaHbIe pyHKIMHU. OnpeeneHne, reOMeTpUUeCKUi 1
(bu3MYeCcKuil CMBICT TPOU3BOTHON. Y paBHEHUE KacaTeabHOU K Tpaduky QyHKIUN.

[IpousBogHbIE  dIEMEHTApPHBIX  (DYHKIIHIA. [IpousBomHast  CyMMBl,
MPOU3BENIEHNUS, YaCTHOTO U KOMIO3UIINH (PYHKIIUH.

MHokecTBa M JIOTHKA



MHO0XeCTBO, omepalMu  HAaJ  MHOXECTBAMM W  HUX  CBOMCTBA.
Huarpammel Ditnepa—BenHa. [IpumeHeHne TeOpEeTUKO-MHOXKECTBEHHOTO aInapara
JUUIS. OMMCAHUSI PEAIbHBIX MPOILIECCOB U SIBJICHMM, NMPU PEUICHUM 3a7ay U3 JIPYTUX
y4eOHBIX MTPEIMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTeMaTHYeCKOTrO OOBEKTa, CIIE/ICTBHE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIE YPABHEHMUSI.

11 KIIACC

Yuciia 1 BBIYMCICHUS

HatypaneHbie u nenble yncna. IlpumeHeHne NpU3HAKOB JEITMMOCTH IIEJIbIX
yycen, HauOombIuid oOmuii aenutens (mamee — HOJl) m HamMmenbinee ooOiee
kpatHoe (nanee — HOK), octatkoB o mojyinto, alroputma EBkiuaa asis peneHus
3a/1a4 B LEJBIX YHCIIAX.

KomnnekcHble umcna. AnreOpanueckass U TpPUTOHOMETpHUUYecKas (HOpPMBI
3allCU KOMIUIEKCHOTO 4Hcia. ApudMeTrndyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyiia Myaspa. KopHu n-oil CTENEHU U3 KOMIUIEKCHOrO yucia. IIpumenenue
KOMIUIEKCHBIX YUCEJ I pelieHus (PU3MUECKUX U TE€OMETPUUECKHX 3ajau.

YpaBHeHUS U HEPABEHCTBA

CucremMa 1 COBOKYITHOCTh YPAaBHEHUM U HEPABEHCTB. PABHOCHIIBHBIE CHCTEMBI
Y CUCTEMBI-CIIEJICTBUSA. PaBHOCHUIIbHBIE HEPABEHCTBA.

OTOop  KOpHEW  TPUTOHOMETPUYECKUX  YpPaBHEHUHA C  MOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. PerieHne TpuroHoMeTpu4ecKux HepaBeHCTB.

OCHOBHBIE ~METOIbl PEHICHUS TMOKAa3aTeIbHbIX U  JIOrapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PEUIEHUS CHCTEM U COBOKYIHOCTEH palHOHAIbHBIX,
UpPpaALMOHAJIbHBIX, I0KA3aTEIbHBIX U JJOTapU(PMHUUECKUX YPaBHEHHI.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IapaMETPaAMU.

[IpumeHeHne ypaBHEHMI, CHCTEM U HEPABEHCTB K PELICHUIO MAaTEMATHYECKUX
3a]a4 U 33/1a4 U3 pa3’IMuHbIX 00JacTell HAyKU U peasbHOM KU3HHU, UHTEPIpETaIIs
MOJIyYEHHBIX PE3yJIbTATOB.

DYyHKIUHN U TPAPUKH

I'padux xommosunuu ¢yHkuuid. I'eomeTpuueckue o0pa3bl ypaBHEHUH U
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

Tpuronomerpruueckure QyHKIUU, UX CBOMCTBA U IPAPUKH.

['padrueckre Meroabl peuieHUs ypaBHEHUN M HepaBeHCTB. ['paduueckue
METO/Ibl PEIlIeHU 3a/1a4 C TapaMeTPaAMH.

Hcnonp3oBanne rpaduKoB (PYHKIMA [ HUCCIEIOBAaHUS IPOLECCOB U
3aBHCHUMOCTEH, KOTOpbhIE€ BO3HUKAIOT IMPH PEIICHWU 3a7ad U3 JAPYTUX Yy4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Havana maTeMaTH4eCKOro aHaJIu3a



[Ipumenenne nMpou3BOAHON K MCCIENOBaHUIO (PYHKINUNA Ha MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxeHne HanbobIIero 1 HAMMEHbIIEro 3HaY€HNUN HENTPEPhIBHON
(YHKIIMM Ha OTpE3KeE.

[IpumMeHeHne NPOM3BOMHOM JUIS HAXOXKIACHUS HAWIyYIIEro peuieHUus B
IPUKIAJAHBIX 3ajadax, Uil OIPEACIICHHs CKOPOCTM M YCKOPEHHMs Ipolecca,
3a1aHHOTO (hOPMYJION UK rpaduKOM.

[TepBooOpa3Has, OCHOBHOE CBOWCTBO mHepBooOpa3HbIX. llepBooOpasHble
aneMeHTapHbIX QpyHkuuid. [IpaBuna HaxoxIeHUS TEPBOOOPA3HBIX.

NHuterpan. ['eoMeTpryecKuil CMbICT HHTErpasia. Berancienue onpenes€éHHoro
uHTerpaia no gpopmyie Herotona-Jleiionuna.

[IpumeneHue wHTerpaia AJid HAXOXKACHUA IUIOUIANEeH TUIOCKUX GUryp u
00BEMOB F€OMETPUUECKUX TEIL.

[Ipumepsl pemenudt nud@epeHInalIbHbIX ypaBHEHUI. MarteMmaTtuyeckoe
MOJICJIMPOBAHUE peaJbHBIX TPOLECCOB € MOMOLIBI0  auddepeHIaTIbHbIX
YPaBHEHUM.

I'eomerpusn
10 KJIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS  CTEpEOMETpUM. Touka, TmpsAMas, IUIOCKOCT,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM TMOCTPOECHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anmHOEe pacnoyiokeHHe NpPsMBIX B IPOCTPAHCTBE: IEPECEKaroIIMecs,
IapajulesibHble W CKpelmBarolmuecss npsmbie. [Ipu3Haku CKpelmumBaromuxcs
npsAMbIX. [lapamuienbHOCT IPSAMBIX U INIOCKOCTEW B MIPOCTPAHCTBE: NapajuIeIbHbIC
IIPSAMBIE B IPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIIETBHOCTD IIPAMON
U 1uiockocTu. [lapamienbHoe M LIEHTpabHOE TNPOEKTHUPOBAHHUE, HU300paKEeHUE
¢uryp. OcCHOBHbIE CBOMCTBa MapajJIeIbHOTO MNpoeKTHpoBaHUs. W300paxeHue
buryp B mapayuienbHOM MPOEKIUHU. YTJbl C COHANPaBICHHBIMUA CTOPOHAMHM, YTOJ
MEXKIy NPsAMBIMU B IIPOCTPAHCTBE. [lapajuienbHOCTh NIIOCKOCTEN: NapasulebHbIe
IIJIOCKOCTH, CBOWCTBA HapajijIeabHbIX IJIOCKOCTEHN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl HA IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOEHUE CCUCHUN.

[leprieHIUKYJISIPHOCTh NPSIMOM Y IUIOCKOCTH: NEPHEHAUKYISPHBIE MIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W MEPIECHAUKYISIPHBIE K ILIOCKOCTH,
MPU3HAK NEPHEHAUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOopeMa O NpsAMOU
NIEPIECHINKYJIAPHON IIJIOCKOCTH. OpToronajibHOe IIPOEKTUPOBAHUE.
IleprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH JI0 MIOCKOCTH, MPOEKLUs (PUTYPHI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IJIOCKOCTEN: NPU3HAK MEPHEHAUKYIIPHOCTH ABYX IUIOCKOCTEW. Teopema o Tpéx
NIEPIICHIUKYIIAPAX.



YTI1bl B IPOCTPAHCTBE: YTOJI MEXKY IPAMOU U INIOCKOCTBIO, IBYTPaHHBIN yTOJI,
JIMHEWHBIM YTOJI JBYTPAHHOIO yrila. TpEXTpaHHBIM W MHOTOTPAHHBIE YTJIbI.
CBOIICTBA IUTOCKHUX YTJIOB MHOTOTPaHHOTO yria. CBOMCTBA IJIOCKUX U ABYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuia. TeopeMbl KOCHHYCOB U CUHYCOB JIJI TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKu

Buasl MHOTOrpaHHUKOB, pa3BEPTKA MHoOrorpaHHuka. [Ipusma: n-yrosbHas
npu3Ma, npsiMasi ¥ HaKJIOHHAsi IPU3Mbl, OOKOBAsi M MOJIHAS IOBEPXHOCTh MPU3MBI.
[Tapaiutenenurnenr, TpsSMOYTOJIbHBIN MTapaAJICTICUIE U €r0 cBolicTBa. KpaTuaiimme
MyTH Ha TMOBEPXHOCTHM MHOTorpaHHuka. Teopema Oiinepa. [IpocTtpaHcTBeHHas
teopema [Iudaropa. [Tupamuaa: n-yronapHasi nupamMu/a, MpaBUIbHAs U yCEUEHHAsS
nupamuel. CBoiicTBa péOep u OOKOBBIX TpaHEH NPAaBWIBHOM MHpPAMUIBL.
[IpaBriibHBIE MHOTOTPDAHHUKH: MpPABUJIbHAs IPHU3Ma W IPAaBWIbHAS NUPaMHIA,
IpaBUJIbHAs TPEYTOJIbHAS TUpaMUAa U IPaBUIIbHBIN TeTpasap, KyO. [IpeacraBnenue
O MPAaBUJIbHBIX MHOTOI'PAHHUKAX: OKTA3p, JOAECKAdAP U UKOCADIP.

Bbruncnenue 371€MEHTOB MHOTOTPAHHUKOB: pEOpa, OUaroHald, YIJIbL.
[Tnomanp OOKOBOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTU NPSIMOM MPHU3MBL,
IUIOIIA/{b OCHOBAHMM, TeOpeMa 0 OOKOBOI OBEPXHOCTH MpsiMOM pu3Msl. [lnomans
OOKOBOIl MOBEPXHOCTHM M TOBEPXHOCTH MPABUIBHOW MUPaMHIbI, TEOpEMa O
IJIOIIAHA YCEYEHHOU TUPAMMUIBI.

CumMeTpuss B MNPOCTPAHCTBE. DJIEMEHThl CHUMMETPUU  IPaBUIIbHBIX
MHOTOTPaHHUKOB. CHUMMeETpHsT B TMPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPHUS
napajulelienuneaa, CUMMETPHUS IPAaBWIBHBIX NPHU3M, CUMMETpHsS NPaBUIBHOU
MMAPAMUIBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[IoHATHS: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JIMHA HEHYJIEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEApPHbIE, COHANPABJIEHHBIE W IPOTUBOIIOJIOKHO
HaIpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [IeHCTBUSI ¢ BEKTOpPaAMHU: CI0KEHUE
U BBIYMTAHWE BEKTOPOB, CYMMa HECKOJIbKUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOYKEHHS BEKTOPA HA YHUCIIO.
[ToHsTHE KOMIUIAaHApHBIE BEKTOPHI. lIpUM3HAK KOMILIAHAPHOCTU TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O paslIoKEHUM BEKTOpAa 10 TPpEM
HEKOMIUIAHApHbIM  BekTopaMm. lIpsimoyrosmpHass  cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHATaMH BEKTOpa M
KOOpAMHATAMH TOYEK. YTOJN MeEXay Bekropamu. CKalgpHOE TMpPOU3BEIACHUE
BEKTOPOB.

11 KJIACC

Tesia Bpalmenus

[ToHsATHA: UWIMHAPUYECKAS TMOBEPXHOCTh, KOHUYECKAas IOBEPXHOCT,
chepudeckas TMOBEPXHOCTh, oOOpasyromue mnoBepxHocTe. Tema BparieHwus:
UJIMHAP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. BzanMHoe pacrionoxenue cheps
U TJIOCKOCTH, KacaTenbHas TUIOCKOCTh K cepe. M3o0pakeHne Ten BpalieHus Ha
miockoctr. Pa3sépTka nmunmHapa u konyca. CummMetpust chepsl 1 mapa.



O6béM. OcHoBHbIE cBoHcTBa O00BEMOB Ten. Teopema 00 o00bEMe
NPsIMOYTOJILHOTO Tapajuienenurnena u cieactBuss u3 He€. OObEM mpsiMoil u
HAKJIOHHOW MPU3MBI, HWIKHIpA, TUpaMHUibl U1 KoHyca. O0bEM I1apa U 1M1apoBOTO
CErMEHTA.

KoMOuHanuym Ten BpailleHuss U MHOTOrpaHHUKOB. [Ipu3ma, BmnucaHHas B
UWIMHAP, ONHCAaHHAas OKojo muiauHapa. Ilepecedenne cdepsl U 1mapa c
miockocThio. Kacanue mapa u cdepsl miockoctbio. [loHsTHE MHOrOrpaHHHKA,
OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILCHHUS.

[Tnomans MOBEPXHOCTH HMWJIWHApPA, KOHYCA, IJIOMaas cepbl U e€ dacTe.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nono0HeIx ¢uryp. IlpeoOpa3zoBanune mnomodOusi, romoreTusi. Pemienue 3agauy Ha
IJIOCKOCTH € HUCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHune ceuyeHnii MHOTOTPAaHHUKOB M TEJ BPALCHUS: CEUCHUs LWIMHIPA
(mapanyenbHO W TMEPHEHAMKYJISIPHO OCH), CEUYEHHs KOHyca (MapaljiesibHble
OCHOBAHUIO U MPOXOSAIINE YEPe3 BEPIIMHY), CEUECHUS 11apa, METOABI ITOCTPOCHHUS
CEYCHUN: METOJ| CIE0B, METOJ BHYTPEHHEIO NPOEKTUPOBAHUA, METOJ IIEpeHOCa
CEKYIIEH TIIOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

BexTopsl B mpoctpancTBe. Onepannu HajJ BEKTopaMu. BEKTOpHOE yMHOXKEHUE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXKeHUA. [IpsAMoyronmpHas cucrema
KOOpAMHAT B mpocTtpaHcTBe. KoopaumHaTel BekTopa. PasnoxkeHne BeKkTOopa MO
0a3ucy. KoopanHaTHO-BEKTOPHBII METO/ IPHU PELIEHUH T€OMETPUUECKUX 3a]au.

J/{BMKEHUSsSI B IPOCTPAHCTBE

JBmxenus: mpoctpancTBa. OroOpakeHus. J[BHKEHUS W PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMWXEHUN: TapauieNbHBIA TEpPEHOC,
LEHTPAJIbHAsI CHUMMETpUs, 3€pKajbHas CUMMETPHS, IMOBOPOT BOKPYI IPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.

BeposiTHOCTB M CTATHCTUKA
10 KJIACC

['pad, cBa3ubIil rpad, mytu B rpade: 1ukiibl U 1enu. CTeneHb (BaJI€HTHOCTS)
BepiuHbL. ['padsl Ha mockoctu. [lepeBbs.

CrydaitHble 9KCTIEPUMEHTHI (OTIBITHI) U CITydailHbIe COOBITHS. DJIeMEHTapHbIE
coObITHS (UCXOBI). BepoITHOCTH CitydaltHOTO COOBITHS. BIIM30CTh 4aCTOTHI U
BEPOSATHOCTU COOBITHI. CTydaiiHbIE OMBITHI C PABHOBO3MOKHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omneparuu Hal COOBITUAMHU: TIEpEceUeHUE, 00BETMHEHHE, TPOTHBOTIOI0KHBIE
coObITHs. Jlnarpammel Ditepa. Dopmyiia CI0KEHUS BEPOSTHOCTEH.

Y cii0BHas BEPOSATHOCTh. Y MHOKEHUE BEPOSITHOCTEN. JlepeBO CIlydallHOTO
skcniepumenTa. opmyna nomHou BepositTHocTh. @opmyiia baiieca. HezaBucrumblie
COOBITHS.



bunapHbIi ciy4ailHbIi ONBIT (MCOIBITAHKE), YCIIEX U Heynada. HezaBucumele
ucnbiTanus. Cepusi HE3aBUCUMBIX UCIIBITAHUM A0 mepBoro ycnexa. [lepectaHoBku
u akropuan. Yucno coueranuid. Tpeyroasuuk [lackans. @opmyina 6uHoMa
Herorona.

Cepust He3aBUCUMBIX UcTibITaHUil bepHyin. Ciy4aitHslii BBIOOp U3
KOHEYHOW COBOKYITHOCTH.

Cnydaitnas BennunHa. Pacripenenenue BepositHocTel. [Juarpamma
pacnipeneneHus. Onepanuu Haj CIydyallHbIMU BeJIMUMHaMU. buHapHas ciaydaiiHas
BennunHA. [IpuMepsl pactipeneneHuii, B TOM YUCIIE TEOMETPUIECKOE U
OMHOMHAJIBHOE.

11 KVIACC

CoBmecTHOE pacnpeielIeHUE ABYX CIydailHbIX BennunH. HezaBucumele
CJIy4aiiHbIC BEJIUYUHBI.

MareMaTrnyeckoe OKuJIlaHue CIIy4aiHOUM BEJIMUUHBI (pacIipeiesiCHUs ).
[Tpumepsl MpUMEHEHUSI MATEMAaTUYECKOTO OXKHIaHUs (CTpaxoBaHUE, JOTepes).
MatemMatuyeckoe oxujlanne OMHaApHOM CIy4ailHOM BenMurMHbI. MaremaTruieckoe
0’KMJAHUE CYMMBI CIIy4alHbIX BEJIMYMH. MaTeMaTu4ecKoe OKHUIaHue
r€OMETPUYECKOTO U OMHOMHUAJILHOTO pacipeieICHU .

Jlucniepcus v CTaHIAPTHOE OTKJIOHEHHUE CITYYaiiHON BEJIMYMHBI
(pacnpenenenus). Jlucnepcust OMHApHON CilydyaliHOM BeIMUMHBI. MaTtemMaTu4eckoe
0’KMJAHUE TIPOU3BEACHHUS U JUCTIEPCUSI CYMMBbI HE3aBUCUMBIX CITy4alHbBIX
BenuuuH. [lucnepceust U cTaHAApPTHOE OTKJIOHEHHE OMHOMHUAIBLHOTO
pacnpenenenud. Jucnepcust 1 CTaHAAPTHOE OTKIIOHEHUE TEOMETPUUECKOTO
pacrpeneneHusl.

HepasenctBo YeOniméBa. Teopema Ueodniméra. Teopema bepuymnu. 3akon
Oonpimx yucen. Beibopounsiii MeToa uccnegoBanuii. Beibopounsie
xapakTepucThKU. OIEHUBAHNE BEPOSTHOCTH COOBITUSI 0 BEIOOPOUYHBIM JTAHHBIM.
IIpoBepka mpocTeNmx TUIIOTE3 C TOMOLIBIO U3YUYEHHBIX PACIIPEICICHUN.

HenpepsiBHbIE cityyalinbie BeanuuHbl. [Ipumeppl. @yHKIMA UIOTHOCTH
BEPOSITHOCTHU pacupeaesieHrsl. PaABHOMEpHOE pacupeaeieHue U €r0 CBOMCTRA.
3agauu, MPUBOSIIKE K MTOKA3aTEIbHOMY pacipeaesieHu0. 3aauu, IPUBOISIINE K
HOpPMaJIbHOMY pactipeiesieHnto. OyHKIMS MIIOTHOCTH BEPOSATHOCTH
MOKa3aTeJIbHOTO pacnpeeneHust, PyHKIUS TUIOTHOCTA BEPOSITHOCTH HOPMAJIBHOTO
pacupenenenus. PyHKIUS INIOTHOCTU U CBOMCTBA HOPMAJIBHOI'O PACIIpEIEIICHUS.

ITocmenoBaTeIbHOCTh OJJMHOYHBIX HE3aBUCHUMBIX COOBITHH. 3a/1auu,
NpUBOAsLIME K pactpenenenuto [Iyaccona.

KoBapuanus nByx ciydaiiubix BenuuuH. KoaduimeHT nuueinomn
koppessiiuu. COBMECTHBIC HAOMIOACHUS ABYX BeTUYNH. BhIOOpOUHBIi
koddpurreHT Koppensiuu. Paznudre Mex 1y TMHEWHON CBA3BIO U TPUYMHHO-
CJIEACTBEHHOU CBA3bIO. JIMHEHas perpeccus, METOI HaMMEHBIINX KBAIPATOB.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpakIaHCKOro BOCIIMTAHHUS:
c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIUU 00YYaIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUUCKOTO OOIIECTBA, IPEICTABICHHUE O
MaTEMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYP, SBICHUMH,
MPOIIETyp TPAKIAHCKOTO 001IecTBa (BBIOOPHI, OIIPOCHI M IPYTOE), YMEHUE
B3aMMOJICHCTBOBATh C COIMATLHBIMU HHCTUTYTAMHU B COOTBETCTBUU C MX
GYHKIHUSIMHU ¥ HA3HAYCHUEM;

2) MaATPUOTHYECKOT0 BOCIIUTAHUS:
c(hOpMHUPOBAHHOCTH POCCUNCKON IPAKIAHCKON UICHTUYHOCTH, YBAXKEHHUS K
MPOIIJIOMY M HACTOSIIEMY POCCUNCKONW MaTeMaTUKH, IICHHOCTHOE OTHOIICHHUE K
JIOCTHKEHUSIM POCCUMUCKUX MaTEMAaTUKOB M POCCUHCKON MaTEMaTUYECKOM IIIKOJIBI,
UCITIOJIb30BAaHUE ITUX JOCTHKEHUM B IPYTUX HayKaX, TEXHOJOTHUAX, chepax
HYKOHOMUKHU;

3) TyXOBHO-HPaBCTBEHHOT'0 BOCTIMTAHUSI:
O CO3HAHME TyXOBHBIX IICHHOCTEN POCCUICKOTO Hapoaa, CPOPMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEJACHUS, CBI3aHHOTO C MPAKTHYCCKUM
IIPUMEHEHUEM JOCTHUKEHNN HAYKHU U AEATEIBHOCTHIO YUEHOTO, OCOZHAHUE
JMYHOTO BKJIa/1a B TOCTPOCHHUE YCTONYMBOTO OYIyIIETO;

4) 3¢TeTH4eCKOTr0 BOCIIUTAHMS
ACTETUYECKOE OTHOIIICHUE K MHUPY, BKITIOUAsT SCTETUKY MAaTEMaTHIECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 337]a4, PEIICHUM, pACCyKI€HNUN, BOCTPUUMYHUBOCTb
K MaTeMaTHYECKUM acTleKTaM Pa3IuYHbIX BUOB HCKYCCTBA,;

5) ¢pu3uIeCKOro BOCIIUTAHMS:
c(hOpMHPOBAHHOCTh YMEHHS IPUMEHSITh MaTEMAaTHUECKHE 3HAHKS B MHTEpECax
3I0POBOTO M O€30IMacHOr0 00pasa >KM3HHU, OTBETCTBEHHOE OTHOIIICHUE K CBOEMY
3I0POBBIO (30pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXXUM 3aHATUN U OTABIXA,
perymnspHas ¢puzndeckas akTUBHOCTD), GU3MUECKOE COBEPIICHCTBOBAHUE TIPU
3aHITHUSIX CIIOPTUBHO-03I0POBUTEIIBLHON JACATEIHHOCTHIO;

6) Tpya0BOro BOCIIMTAHUSI:
TOTOBHOCTH K TPYAY, OCO3HAHUE IICHHOCTH TPYIO0II00HS, HHTEPEC K Pa3INIHBIM
chepam npodeccuoHaNBHOMN AESTEILHOCTH, CBSI3aHHBIM C MATEMATUKOMN U €&
MPWIOKEHUSIMH, YMEHUE COBEPIIATh OCO3HAHHBIA BBIOOP OYyIyIel mpodeccuu u
peaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIaHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTHYeCKOMY 00pa30BaHUIO U CaMOOOPA30BAHUIO HA IPOTSKEHUHU BCel
YKU3HH, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUH MPAKTHYECCKUX 3a/1a4
MaTEeMaTU4YeCKON HANPaBICHHOCTH;

7) 3K0JIOTHYECKOT0 BOCIIMTAHMUSI:
c(hOPMHUPOBAHHOCTH IKOJIOTHIECKON KYJIbTYpPhl, TOHUMAHUE BIUSHUS
COLIMAJIbHOPKOHOMHUYECKUX MPOIIECCOB HA COCTOSIHUE TPUPOIHOMN U COLIMATTBHOM
Cpelbl, 0OCO3HaHUE TI00aTBHOTO XapaKTepa SKOJIOTHUECKUX MpobieM, OpHeHTaLUs



Ha TPUMEHEHNE MaTeMaTUIECKUX 3HAHUH Il pEIIeHuUs 3a/1a4 B 00J1acTh
OKpYXalollel cpeibl, MIaHUPOBAHUE TTOCTYIIKOB U OIEHKH X BO3MOMXHBIX
MOCJIEJICTBUM VIS OKPYKaIOLIEH Cpeibl;

8) eHHOCTH HAYYHOT'O MO3HAHUS:
c(hOpMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKU, TOHUMAHUE MAaTEMAaTUYECKON HAyKU
Kak c(ephl YeI0BEUECKOU eATeTbHOCTH, STAMOB €€ Pa3BUTUS U 3HAUUMOCTH IS
Pa3BUTHUS LIUBUJIU3AIMH, OBJIAJCHUE SI3bIKOM MaTEeMaTUKU U MaTEMAaTHUYECKOMN
KYJbTYpOU KaK CpeJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISATh
MPOEKTHYIO U UCCIEA0BATENBCKYIO ACATEIbHOCTh UHIUBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare uzydeHus MaTeMaTUKH Ha YPOBHE CpEIHETO 00111ero o0pa3oBaHus y
obOyuarorierocs 0yayT cpopMHpOBaHbI MO3HABATEIIPHBIC YHUBEPCAIbHBIC YUeOHbIS
N CTBUS, KOMMYHUKAaTUBHBIC YHUBEPCAIbHbIC yUeOHbBIC TEHCTBUS, PETYISATHBHBIC
YHUBEpPCAIbHBIC YUCOHBIC ICHCTBUS, COBMECTHAS JICSITCIHHOCTD.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS
ba3oBble 1oruyecKue 1eMcTBUA:

® BBIIBIIATH U XapaKTEPHU30BaATh CYIIECTBEHHbIEC TPU3HAKK MaTEMATHUYECKUX
O0OBEKTOB, MOHATUH, OTHOIIEHUIN MEX]ly MOHATHIMH, (POPMYIHPOBATH
OINpeeNeHNs MOHITHI, yCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK
KJ1accu(puKanmy, OCHOBaHMS 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUU
IIPOBOJMMOTIO aHAJIN3a;

® BOCHPUHUMATh, POPMYIUPOBATH U MPEOOPa30BBIBATH CYKICHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHBIE, €MHUYHbIE, YACTHBIE U 001IHeE,
YCIIOBHBIE;

® BBUIIBIIATh MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U
NpOTUBOpEYHs B (PaKTaX, JAHHBIX, HAOTIOJEHUAX U YTBEPKACHUSX,
npeajiaraTb KpUTEPUU ISl BBISIBJICHUS! 3aKOHOMEPHOCTEN U MPOTUBOPEUMH;

® JeNaTh BBIBOJIbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKHU, AETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

® [IPOBOJUTH CAMOCTOSITENILHO JOKA3aTEIbCTBA MATEMAaTUYECKHUX
YTBEPKJICHUM (IPsIMBbIE U OT MPOTUBHOTO), BEICTPAUBATh ApTYMEHTAIIHIO,
NPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHbIE
CY>KJI€HUS U BBIBOJBI;

e BbBIOMPATH CIIOCOO pelieHus y4eOHOM 3a1auu (CpaBHUBATh HECKOJIBKO
BapHaHTOB PELEHUS, BHIOMpATh Hanbosee MOoAXOIAUINHN ¢ yuéToM
CaMOCTOATEJIBHO BBIJIEJIEHHBIX KPUTEPHUEB).

Bba3oBnle ucciienoBarejbcKue 1eCTBUSA.
® KCIIOJb30BaTh BOIIPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT MO3HAHMS,
dbopMyIHpoOBaTh BOIPOCH, (PUKCHUPYIOLITHE MPOTUBOPEUHE, TPOOIEMY,



yCTaHaBJIMBATh UCKOMOE U JaHHOE, (OpMUPOBATH THIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

® IIPOBOJIUTH CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICIOBAHUE
M0 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHYECKOTO OOBEKTa, SBJICHNUS,
mpoliecca, BBISBICHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMU, SIBJICHUSIMU,
IPOLIECCAMH;

® CaMOCTOSITENIbHO (hOPMYITUPOBATH OOOOIIEHHUS U BEIBOBI IO pe3yIbTaTaM
POBEAEHHOTO HAOIIOIEHUS, HCCIIEAOBAaHNUS, OLIEHUBATH JOCTOBEPHOCTD
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKKE BHIJIBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ nnpopmanueii:

® BBIBIATH Je(DULIHUTH HHPOPMALIMH, TAHHBIX, HEOOXOAUMBIX JIJIsl OTBETA HA
BOIIPOC U ISl pEUICHUS 3a]1auH;

e BBIOMPATh MHPOPMALIMIO U3 UCTOUYHUKOB PA3JIMYHBIX TUIIOB, AHAJIU3UPOBAT,
CUCTEMAaTHU3UPOBATh U UHTEPIIPETUPOBATH UH(POPMALINIO PA3TUYHBIX BUJIOB
U (GOpM NPECTABICHUS;

® CTPYKTYpUPOBaTh HH(POPMALIMIO, IPEACTABIATH €€ B PA3INYHBIX (opMax,
WJUTIOCTPUPOBATH TpaUueCcKH;

® OIIEHMBATh HAJEKHOCTh NH(POPMALIUU IO CAMOCTOSITENBHO
c(OPMYIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIEC YHHMBEPCAJIbHBIE y4eOHbIE 1eHCTBUS:

® BOCIPUHUMATh U (POPMYIHPOBATH CYK/IECHUS B COOTBETCTBUU C YCIOBUSMU
U 1eJIIMU OOLIEHMS], ICHO, TOYHO, FPAMOTHO BBIPaXKaTh CBOIO TOUKY 3pEHUS
B YCTHBIX U TMCbMEHHBIX TEKCTAaX, 1aBaTh MTOSICHEHUS 110 X0y PEIICHUS
3a/1a4l, KOMMEHTHPOBATh MOJIyYEHHBIN PE3yJIbTAaT;

® B X0JI€ 00CYXIEHUS 33]1aBaTh BOIPOCHI [0 CYHIECTBY 00CYK/1aeMOW TEMBI,
po0JIeMBbI, pelIaeMoi 3a/1a4u, BBICKA3bIBATh UJIEU, HALIEJICHHbIE HA TTOUCK
PELLIEHHUs], COTIOCTABIIATL CBOU CYXKACHUS C CYKACHUAMU IPYTUX
YYaCTHUKOB JHMAaJIora, OOHApyKUBATh pa3jiNune U CXOJCTBO MO3UILIUMN, B
KOPPEKTHOM Gopme popMyTupoBaTh pa3HOIIACHs, CBOM BO3PAKECHHUS,

® IIPEICTABIIATH PE3YJbTATHI PEIICHMS 3a1a4H, IKCIIEPUMEHTA, UCCIIENOBAHN,
MPOEKTa, CAMOCTOSITEILHO BHIOUPATh (POpMAT BBICTYIUICHUS C YYETOM 3a/1a4
MPE3EeHTAlUU U OCOOEHHOCTEN ayIUTOPHUH.

PeryasiTuBHbIe YyHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:
® COCTaBJIATH IUIAH, aJITOPUTM PELIECHUS 3a/1ayu, BEIOUpATh CIOCOO peleHus ¢
y4E€TOM UMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM C Y4ETOM HOBOM
uHbOpMaInu.
CaMOKOHTPOJIb:



® BJAJETh HABbIKAMU MO3HABATEIbHOMN pediiekcun Kak 0CO3HaHUs
COBEpIIAEMBIX JEHCTBUI U MBICIUTENBHBIX MTPOLIECCOB, UX PE3YJIbTATOB,
BJIA/IETh CIOCOOAMM CaMONPOBEPKH, CAMOKOHTPOJISI IIpoLiecca U pe3yJibTaTa
pelIeHnss MaTeMaTHUeCKON 3a1auH;

® NPEIBUIECTh TPYJHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IPU PELICHUHU 334U,
BHOCHTb KOPPEKTHBBI B ACSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB,
JAHHBIX, HAUJEHHBIX OIIUOOK, BBISIBJIEHHBIX TPYJHOCTEN; OLIEHUBATh
COOTBETCTBHUE PE3yJIbTATa IEJIU U YCIOBHIM, OOBACHATH TPUUUHBI
JOCTHKEHHSI WJIM HEJOCTHKEHUS PE3YIbTaTOB I€ATEIbHOCTH, HAXOAHUTh
OLIMOKY, AaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

CoBMecTHas1 1eATEIbHOCTD:

® [IOHMMATh U UCNOJIb30BATh IPEUMYIIECTBA KOMaHIHON U HHANBUAYAIbHON
paboThI IIpU PEIICHNHN YYEOHBIX 3a/1a4, IPUHUMATh LI€JIb COBMECTHOU
NeSATEIbHOCTH, IJITAHUPOBATh OPTaHU3ALMI0 COBMECTHOM PaOOTHI,
pacnpenenarb BUbl padoT, TOrOBapuBaThCs, 00CY X AaTh MPOLECC U
pe3yabTar paboThl, 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;

® y4YacTBOBATh B IPyNNoOBBIX (hopMax pabOThI (00CYkKAECHUS, OOMEH MHEHUH,
«MO3TOBBIE HITYPMBD» U UHBIE), BHITOJIHATH CBOIO YaCTh Pa0OTHI U
KOOPAMHUPOBATH CBOU JAEHCTBUS C APYTMMHU WIEHaMU KOMaH/1bl, OLICHUBATh
KayeCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT IO KPUTEPUSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

IIpeamMeTHbIe pe3yabTaThl OCBOEHUS (enepaibHON pabodeil mporpaMMbl 1O
MaTeMaTUKe MPEJICTABJICHBI MO rojJaM OOy4YEHHUs B paMKax OTAEJIbHBIX yUeOHBIX
KYPCOB B COOTBETCTBYIOIIUX Pa3Aeiaax HACTOAIIEH MTPOTPAMMBEL.

NPEAMETHBIE PE3YJIBTATBI
Auareopa

K konity oOydenus B 10 kiacce o0y4aromuiics: MoJy4duT ClAeayoume
MpPEeMETHBIE PE3YJILTATHI IO OTACIBHBIM TEMaM padboyeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hayajia MaTeMaTHUYECKOIr0 aHAJIN3ay:

Yucia ¥ BbIYMCICHHSA:

cBOOO/IHO OIEPUPOBATH MOHATUSIMU: PALIMOHAIBHOE YUCIIO, OECKOHEUHast
nepuoanYecKas apoob, MPOLUEHTHI, UPPaIlMOHATBHOE YHCIIO, MHOXKECTBA
pPalMOHAIBHBIX U JEHCTBUTEIBHBIX YUCEN, MOAYJIb ACHCTBUTEIBHOIO YNCIA;
OPUMEHATH JPOOU U IPOLEHTHI JJIs PEIICHUS MPUKIIATHBIX 33134 U3 PA3IUYHBIX
OTpaciey 3HaHUU U PEaIbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIE BBIYMCICHUS, IPABUIIA OKPYTICHUS, IPUKUAKY U
OLICHKY p€3yJbTara BEIYMCICHUM;

CBOOOJTHO ONEPUPOBATH MOHATHUEM: CTEIIEHD C LEIbIM MOKA3aTEIEM,
UCITOJIB30BATh MOAXOASIILYI0 (DOPMY 3aITUCH ACUCTBUTENbHBIX YUCEIT JIsSl pELICHUS
IIPAKTUYECKUX 3a]1a4 U NIPEICTaBICHUS JAHHBIX;

cBOOO/IHO ONEPUPOBATH MOHATUEM: apU(PMETHUECKUI KOPEHb HATypaJIbHON
CTEIEHU;

cBOOO/IHO ONEPUPOBATH MOHATUEM: CTETICHD C PAllMOHAILHBIM MTOKa3aTeIeM;



cBOOOHO OMEPUPOBATH MOHATHAMHU: JIOTapU(M YHCIIa, 1eCATUIHbIC U
HaTypaJIbHbIE JIOTapU(PMBL;

cBOOOJ/IHO OIIEPUPOBATh MOHATUSAMU: CUHYC, KOCUHYC, TAH€HC, KOTAHI'€HC
YHCIIOBOTO apTyMEHTa,

ONIEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCUHYC M apKTaHI'€HC YUCIIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

cBOOO/IHO ONEPUPOBATH MOHATUSIMU: TOKIAECCTBO, ypaBHEHUE, HEPABEHCTBO,
paBHOCUJIbHBIC YPABHEHUS U YPaBHEHUI-CIICACTBHSI, pABHOCUIILHBIC HEPABEHCTBA,
NPUMEHSATH Pa3IMYHbIE METO/IbI PEIICHUS PAIlHOHATBHBIX U APOOHO-
palroHaNbHBIX YPaBHEHUN, IPUMEHATh METOJ MHTEPBAJIOB ISl PEIICHUS
HEPaBEHCTB;

cBOOO/IHO OTNIEPUPOBATH MOHATUSIMU: MHOTOUJICH OT OJHON MEPEMEHHO,
MHOTOYJIEH C LENBbIMU KO3PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, TPUMEHSTh
JIeJIEHHe MHOTOUYJIEHa Ha MHOTOUJIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISL pellieHus 3a/1ay;

cBOOO/IHO ONEPUPOBATH MOHATUSIMU: CUCTEMA JIMHEUHBIX YPaBHEHUH,
MaTpuLia, ONPEAETUTENb MATPULIBI 2 X 2 U €r0 T€OMETPUUECKHUI CMBICII,
UCIIOJIb30BaTh CBOMCTBA OMPEIEIIUTENS 2 X 2 ISl BBIYUCIEHUS €r0 3HaU€HUs,
IPUMEHATH ONPEIEIIUTENN JUIsl PEIICHUSI CUCTEMBI JINHEHHBIX YpaBHEHU,
MOJICTTUPOBATH pealbHbIC CUTYAI[H C MTOMOIIBIO0 CUCTEMBI JIMHEHHBIX yPaBHEHUH,
UCCIIEIOBATh MMOCTPOCHHBIE MOJIENIN C TIOMOIIIBIO MATPHUI] M OTIPEICITUTENCH,
WHTEPIIPETUPOBATH MMOJYICHHBIN PE3yNbTaT;

UCITI0JIb30BaTh CBOMCTBA ACHCTBUI C KOPHIMU JJIs TPeoOpa30BaHUs
BBIPAKEHU;

BBITIOJHATH MPE0OPa30BaHMsI YUCIOBBIX BBIPAXKEHHM, COIEPIKAILINX CTEIICHH C
paloHaIbHBIM IIOKa3aTeNIEM;

UCITI0JIb30BATh CBOMCTBA JIOrapruMOB JJis TpeoOpa3oBaHusl JTOTapruOMUUECKIX
BBIPAKCHU,

cBOOO/IHO ONEPUPOBATH MOHATUSMU: UPPAIIMOHATIbHbBIE, IOKA3aTENbHbIE U
JorapuMuyecKre ypaBHEHUS, HAXOAUTh UX PEILIECHUS C OMOILBIO PAaBHOCUIIBHBIX
NEPEXO0/I0B WM OCYILECTBIISIS MPOBEPKY KOPHEI;

IPUMEHSATHh OCHOBHbIE TPUTOHOMETPHUECKHE (POPMYIIBI I MpeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKCHHUI;

cBOOO/IHO ONIEPUPOBATH MOHATHEM: TPUTOHOMETPUIECKOE YpaBHEHNE,
PUMEHSATH He0OX0uMBbIe (DOPMYIIBI 7Sl PEIICHHS] OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHU;

MOJICTTUPOBATh peabHBIC CUTYaIlUH Ha S3BIKE alureOphl, COCTABIATh
BBIPXEHUS, YPaBHEHHUS, HEPABCHCTBA 10 YCIOBHIO 33/1a4H, HCCIIETIOBAThH
MOCTPOEHHBIE MOJICNIU C UCIIOJIb30BAHUEM amapara ajireophl.

DYyHKIUHN U TPAPUKHU:

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: QYHKIHS, CIIOCOOBI 3a1aHus QYHKIUH,
B3aMMHO OOpaTHbIe PYHKINU, KOMIO3UIMS (PyHKINA, TpaduK QyHKIIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe00pa3oBaHus rpauKoB QyHKIIMIA;



cBOOOJHO OMEPUPOBATH MOHATHUSAMU: 007aCTh OMPEAEICHHUSI U MHOXKECTBO
3HauYeHUN QYHKIHMH, HYJIH QYHKIIUU, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJTHO ONEPUPOBATH MOHATUAMHU: YETHBIC U HEUETHBIE (DYHKIUH,
nepuonyeckue PyHKIMM, MPOMEKYTKH MOHOTOHHOCTH (DYHKITMH, MAaKCUMYMBI U
MUHUMYMBbI YyHKIIMW, HAUOOJbIIEE U HAMMEHbIIIee 3HaUeHUEe (PYHKIIUU Ha
MIPOMEXKYTKE;

CBOOOJTHO OMEPUPOBATH MOHATUAMHU: CTETICHHAs! (PYHKIUS C HATYypaIbHBIM U
IEJIBIM TTOKa3aTeNeM, TpauK CTEIeHHON (GYHKIIUU C HATyPaJbHBIM H IIEITBIM
moKasartelieM, rpaduk KOpHsS N-0i CTENeHU KaK GyHKITUH 0OpaTHOM CTETICHH C
HaTypaJIbHBIM IOKA3aTENEM;

ONEpUPOBATH MOHATUAMMU: JTUHEHHAsI, KBaJIpaTUYHAs U IPOOHO-JIMHEITHAs
(yHKIUY, BBITIOHATE 3JIEMEHTAPHOE UCCIICIOBAHUE U MTOCTPOCHUE UX IPaUKOB,;
CBOOOJIHO OIEPUPOBATH MOHATUAMM: MOKAa3aTeIbHAs U JorapupmMuyecKas
GbyHKIHUU, UX CBOMCTBA U rpadUKH, UCTIONB30BATh WX TpadUKH JIJISl PEeIICHUS
YPaBHEHUI;

CBOOOJTHO OTIEPUPOBATH MOHATUSAMU: TPUTOHOMETPUYECKAsE OKPY>KHOCTD,
OTIpeJIeIICHHE TPUTOHOMETPUUECKUX (PYHKITUN YHCIOBOTO apryMEHTa;
UCIOJIb30BaTh Tpaduku HyHKIUMA JIsl KCCIIETIOBAHUS MTPOIIECCOB U 3aBUCUMOCTEHN
IIPU pELICHUU 3aJ]1a4 U3 APYTUX y4eOHBIX MPEAMETOB U PealbHOU KU3HH,
BBIpAXKaTh (POpMyJIaMU 3aBUCUMOCTH MEXITY BEITUUHMHAMU;

Havana MaTeMaTH4eCKOro aHajamsa:

CBOOOJ/IHO ONEPUPOBATH MOHATUIMU: apuPmeTnyeckass U TeOMETpUIECKast
nporpeccusi, 06CKOHEYHO YOBIBaIOLIasi FTeOMETPUYECKas MPOrpeccusi, IMHEUHbINA 1
HKCIIOHEHUUAIBHBIN pOCT, POpMyIIa CIOKHBIX MPOIEHTOB, UMETh MPEJCTABICHUE
O KOHCTaHTE;

MCIIOJIb30BaTh MTPOTPECCHH IS PELIEHUS PEAJIbHBIX 3a]1a4 IPUKJIIAIHOTO
Xapakrepa;

CBOOOJTHO OMEPUPOBATH MOHATUIMHU: TOCIEAOBATEIBHOCTD, CITIOCOOBI 3aJaHMs
MOCJIEA0BATEIbHOCTEN, MOHOTOHHBIE U OTPAHUYEHHBIE TIOCIIEI0BATEIIBHOCTH,
MMOHMMATh OCHOBBI 3aPO’KJICHHUS] MATEMATUUYECKOIO aHAJIN3a KaK aHaJIn3a
OCCKOHEYHO MAJIBIX;

CBOOOTHO OTIEPUPOBATH MOHATUSIMHU: HETIPEPBIBHBIC (DYHKITNH, TOYKH Pa3pbiBa
rpaduka GyHKIMH, aCUMITOTHI rpaduka QyHKITUY;

CBOOOJIHO ONEPUPOBATh MOHATHEM: (DYHKITUS, HETIPEPhIBHASI HA OTPE3KE,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PDYHKIIUN JIJIs1 pEIICHUs 3a/1a4;

CBOOOJIHO OTNEPUPOBATH MOHATHUIMU: MEPBasi U BTOpas MPOU3BOIHBIC
dbyHKUIMH, KacaTellbHas K TpaduKy QyHKINY;

BBIYUCIISITH MPOU3BOJAHBIC CYMMBI, TPOU3BEACHUS, YACTHOTO U KOMIIO3UIIUU
NBYX (YHKIIUMH, 3HATh MPOU3BOHBIC JIEMEHTAPHBIX (DYHKIIHIA;

WCITOJIb30BATh TEOMETPUIECCKUN U (PU3UUECKUI CMBICI TIPOU3BOTHOMN IS PEIICHUS
3a1ad.
MHokecTBa M JIOTHKA:

cBOOO/IHO ONIEPUPOBATH MOHATUSMU: MHOKECTBO, ONIEpallUU Hajl

MHOXECTBaMU;



UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJisl ONKUCAHUS PeaIbHbIX
MPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]]a4 U3 APYTUX YUYEOHBIX MPEIMETOB;
CBOOOJTHO OTIEPUPOBATH MOHATUAMHU: OINIPEACIICHUE, TEOpEMa, YpaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOTO 00BEKTA, I0KAa3aTEIbCTBO, PABHOCHIIbHbBIC
ypaBHEHUS U HEPABEHCTBA.

K kon1ty 00ydenus B 11 kiacce 00y4aromuiics MOJyduT CIEAYIOINE IPEIMETHBIE
pE3yNbTaThl IO OTAENBHBIM TEMaM padoyell IporpaMmMbl y4eOHOTO Kypca
«Anrebdpa u Hayajaa MaTEMAaTHYECKOTO aHAIA3ay:

Yucia ¥ BbIYMCICHUSA:

CBOOOJIHO OIEPUPOBATH MOHATHUAMU: HATYPAIBHOE U LEJI0E YUCIIO,
MHOYKECTBA HATYPAJIBHBIX U LEJIBIX YUCET, UCIIOJIB30BATh IPU3HAKU JEITUMOCTH
nenbix yucen, HO/[ 1 HOK HatypanbHBIX 4ncel 11l peleHus 3a1a4, IPUMEHSTh
anroput™ EBknnna;

cBOOO/IHO OIEPUPOBATh MOHATUEM OCTaTKa IO MOAYIIIO, 3alMChIBAThH
HaTypaJIbHBIE YHUCIIA B PA3JIMYHBIX ITO3ULIMOHHBIX CUCTEMAaX CUUCIICHUS;

cBOOOJ/IHO OIEPUPOBATH MOHATUAMU: KOMIUIEKCHOE YHCIIO U MHOKECTBO
KOMIUIEKCHBIX YUCEJ, IPEICTaBISITh KOMIIEKCHBIE YKCIa B aJIreOpandeckon u
TPUTOHOMETPUUYECKOM opMe, BBIIOJIHATH apU(PMETUUECKUE OTIEpalli ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJIHO ONEPUPOBATH MOHATUAMU: UPPALMOHAIIbHbBIE, TOKA3aTEIbHbIE U
jorapu(pMUYECKre HEPABEHCTBA, HAXOAUTh UX PEIICHUS C TIOMOILbIO
PABHOCHJIBHBIX IIEPEXOJIOB;

OCYUIECTBJISATH OTOOP KOPHEH NIPH PEUIEHUH TPUTOHOMETPUUECKOTO
YPaBHEHUS;

cBOOO/IHO OIEPUPOBATH MOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTRO,
IPUMEHATHh He0OX0uMbIe (DOPMYJIBI 1JIsl PELICHHUS] OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIBHBIEC CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEW PALIMOHAIBHBIX, UPPALMOHAIBHBIX, I0KA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHHUI U HEPABEHCTB;

pelaTh paluoOHAIIbHBIE, UPPALMOHAIBHBIE, IOKA3aTENbHBIE,
JorapupMUYECKHe U TPUTOHOMETPUUECKUE YPAaBHEHHSI U HEPABEHCTBA,
CoZIeprKalllie MOYJIM U TapaMeTphl;

IPUMEHSTH IpadruecKkue METOIbI 1JIsl PelIeHHs] YPaBHEHUW U HEPaBEHCTB, a
TaKXe 3aJ1a4d ¢ IapaMeTpaMy;

MOJICJIMPOBATh PEATIbHBIE CUTYAllUU Ha SI3bIKE aJIreOpbl, COCTABIISATH BbIPAKEHUS,
YPaBHEHMsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBHIO 3a/1a4H, UCCIIEI0BATh
MIOCTPOEHHBIE MOJIECNIU C UCIIOJIb30BAHUEM alnapara ainreopbl, HHTEPIPETUPOBATH
IIOJTyYEHHBIN PE3YJIbTaT.

DOyHkuuU U rpapuku:

CTPOUTDH rpaPUKN KOMIO3ULIUU (PYHKIIUH C TOMOIIBIO SJIEMEHTAPHOTO
UCCJIEIOBAHMSI U CBOMCTB KOMITIO3ULIUU ABYX (DYHKIIHIA;



CTPOUTH T€OMETpUYECKUE 00pa3bl ypaBHEHUI U HEPABEHCTB Ha
KOOPAMHATHOM IMJIOCKOCTH;

CBOOOJTHO OMEPUPOBATH MOHATUAMHU: TPadUKH TPUTOHOMETPUUECKUX
byHKIU;

NPUMEHSATH QYHKIMH JIJIT MOJIETMPOBAHUS M UCCIIEIOBAHUS PEATbHBIX
IIPOIIECCOB.

Hauana MaTeMaTH4ecKOro anajamusa:

UCIIOJIb30BaTh MPOU3BOAHYIO IS UCCIEIOBAaHUS (PYHKIIMH HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAWTh HAanOOJbIIIEEe U HAMMEHbIIIeE 3HAUCHUsI (PYHKIIUK HENPEPHIBHON Ha
OTpE3KE;

UCIT0JIB30BaTh IPOU3BOIHYIO JUIsl HAXOXKACHUS HAWITYUILIETO PELICHUS B
MPUKJIAJHBIX, B TOM YUCJIE COLMAIbHO-3KOHOMUYECKHX, 3a1a4ax, A
OIIpe/IeNICHUs] CKOPOCTU U YCKOPEHUS Mpoliecca, 3aJaHHOro (hopMyIIoi min
rpadukom;

cBOOO/IHO OIEPUPOBATh MOHATUSMU: TIEpBOOOpa3Hasi, OnpeeIEHHbIN
WHTErpajl, HaXOAUTh MEPBOOOPA3HBIC ITIEMEHTAPHBIX (PYHKIIUN U BBIUUCISATH
uHTerpai no gpopmyne Hetotona-Jleionuna;

HAXOJIUTh TIOMIAH TIOCKUX (GUTYP U OOBEMBI TEJl C TOMOIIBIO UHTETPAIa;
MMETBH IIPEICTABICHUE O MATEMAaTUYECKOM MOJICIMPOBAHUH HA IPUMEpE
COCTaBJICHUs TU(PPepeHIINAIbHBIX YPaBHEHU;

peuaTh NpUKIAIHbIE 33]a4H, B TOM YHCIIE COIIMAIbHO-3KOHOMUYECKOTO U
(bu3MYecKoro xapakrepa, CpeJICTBaMU MAaTEMATHYECKOTO aHAJIN3A.

I'eomeTrpus
K konity 10 kiaacca oOyvaromuiicss HayduTCs:

o CBOOOJIHO ONEPUPOBATh OCHOBHBIMU MOHATUSMHU CTEPEOMETPUH TIPU
pEILIeHNH 3aJ]a4 U IPOBEJCHUHN MaTeMaTHUYECKUX PACCYKICHUM;

e IPUMEHSATHb AKCUOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX IPU PEILICHUU
reOMETPUYECKUX 33/1a4;

¢ KJACCU(UIMPOBATH B3AUMHOE PACIOJIOKEHUE MPSMBIX B IPOCTPAHCTBE,
IUIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

¢ CBOOOIHO ONEPUPOBATH MOHATUSMHU, CBA3aHHBIMH C yTIaMH B
MIPOCTPAHCTBE: MEXKIY MPSMBIMH B IIPOCTPAHCTBE, MEXKAY TPSIMOU U
TUTOCKOCTBIO;

e CBOOOIHO OTEPUPOBATH OHATUSAMH, CBSI3aHHBIMU C MHOTOTpaHHUKAMU;

e CBOOOIHO pacmo3HaBaTh OCHOBHBIEC BHJIbI MHOTOTPaHHUKOB (TIpU3Ma,
nupamua, NpsSIMOYToJIbHBINA Napaienenunen, Kyo);

e KIAcCU(UIIMPOBATH MHOTOTPAHHUKH, BHIOMpAsi OCHOBAHUS IS
KJIacCU(UKAIINH,

¢ CBOOOIHO ONEpPUPOBATH NOHATUAMHU, CBA3AaHHBIMU C CEYCHHEM
MHOTOTPaHHHUKOB IJIOCKOCTHIO;

e BBINOJHATH MapalIeNbHOE, IICHTPAIBHOE U OPTOTOHAJIBHOE
IPOEKTUPOBaHKE (PUTYP HA MIIOCKOCTH, BHIMOJHATH U300paxeHus puryp Ha
IUIOCKOCTH;



CTPOUTH CEYEHHUSI MHOTOIPAHHUKOB PA3JIMYHBIMUA METOAAMH, BBITOJIHATh
(BBIHOCHBIE) TJTIOCKKE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX QUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYHCIIATH IUIONIAIA TOBEPXHOCTEH MHOTOTPAHHUKOB (MIpU3Ma, MUPaMUIA),
r€OMETPUYECKUX Tell C TPUMEHEHUEM (HOpMYyIT;

CBOOOJTHO OMEPUPOBATH MOHATUSAMU: CHMMETPHUSI B IPOCTPAHCTBE, LICHTP,
OCbh U IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U TJIOCKOCTh CHMMETPUU (PUTYPBI;
CBOOO/IHO ONEPUPOBATH MOHATUSIMU, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B ITPOCTPAHCTBE;

BBITOJIHATH JICUCTBHS HAJl BEKTOPAMMU;

pelIaTh 331a4i Ha JOKA3aTeIbCTBO MATEMAaTUYECKUX OTHOLICHUHN U
HAXOXJCHUE TEOMETPUUECKUX BEJIMYMH, IPUMEHSSI U3BECTHBIE METOIbI ITPU
pELICHUN MaTEMATUYECKUX 33a/1a4 MOBBIIEHHOTO U BBICOKOT'O YPOBHS
CJI02KHOCTH;

IIPUMEHATH IPOCTEUILINE TPOTPAMMHBIE CPEICTBA U JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a1aY;
U3BJIEKATh, MPEOOPA30BBIBATH U HHTEPIIPETUPOBATH UHPOPMAIIHIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYpaX, MPEICTABICHHYIO Ha
YepTekKax U pUCYHKAX;

IIPUMEHSATH NIOJIyYCHHbIE 3HAHUSI HA [PAKTUKE: CPAaBHUBATD U
AHAJIM3UPOBATh PEAIIbHBIE CUTYAllUH, IPUMEHSTh N3YUYECHHBIC TOHSATHS B
MPOIIECCe MOMCKA PEIICHUS] MAaTEeMAaTHYECKU CPOPMYTUPOBAHHON
npo0JIeMbl, MOJEIUPOBAThH PEATbHBIC CUTYAIIMH Ha SI3bIKE TEOMETPHH,
MCCIIE0BATh MIOCTPOEHHBIE MOJEIIH C UCTIOJIB30BAHUEM T€OMETPHUUECKUX
MOHSATUM U TEOpEM, allnapara aire0psbl, penaTh MpakTUYECKUE 3aa4H,
CBSI3AHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINYNH;

UMETh MIPEICTABICHUSI 00 OCHOBHBIX 3Tallax pa3BUTHS TEOMETPUN KaK
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.

K xoniy 11 kiacca o0yyaromuics HayquTCst:

cBOOO/IHO OIEPUPOBATH MOHATUSAMH, CBI3aHHBIMU C IUJIMHIPUUYECKOM,
KOHHYECKOH U c(heprueCcKO MOBEPXHOCTIMHU, OOBICHATH CIIOCOOBI
MOJTyYEHUS;

OTIePUPOBATH TOHATHUSMH, CBI3aHHBIMH C TEJIAMH BPAIICHUS: [IUIHHIPOM,
KOHYCOM, c(epoii U mapowm;

pacrno3HaBaTh Tejla BpalieHus (LIWJIMHIP, KOHYC, cepa U map) U 0ObSICHATh
CHOCOOBI MOTYYEHUS TEN BPALLCHUS;

KJIACCUPUITMPOBATH B3aUMHOE PACTIONIOKEHUE CPEPHI U MIOCKOCTH;
BBIUUCIISATH BEIMYMHBI DJIEMEHTOB MHOTOTPAaHHUKOB M TEJ BPAIllCHUS,
00BEMBI U TITOIAIN TOBEPXHOCTEH MHOTOTPAHHUKOB U TE€J BPAICHMUS,
reOMETPUUECKUX TeJl C MPUMEHEHHEM (POopMyT;

CBOOO/IHO OIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C KOMOUHALIUSAMU TeJl
BpallleHUs1 U MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIN B Cepy U
OTKCaHHBIN 0KOJIO cepsl, chepa, BMMCaHHAS B MHOTOTPAHHUK WITU TEJIO
BpalllCHUS;



BBIYHCIISITH COOTHOIIICHHSI MEXTY TUIOIIAASIMU TTOBEPXHOCTEH U 00bEMaMu
IMOJOOHBIX TENT;

U300pakaTh U3yyaeMble GUTYPHI, BHITIOIHSITH (BBIHOCHBIE) IJIOCKUE
YEepTEKHU U3 PUCYHKOB MIPOCTHIX 00bEMHBIX (UTYD: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUThH CEUECHHUS TEJl BpaIllCHUS;

U3BJIEKATh, MHTEPIIPETUPOBATH U MPE0OPa30BbIBATH UHPOPMAIIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpaxX, MPE/ICTABICHHYIO Ha
yepTexax U pUCYHKaX;

CBOOOJ/IHO ONEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSATH OIEpalluK HaJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOUM CUCTEME KOOPUHAT;
peliaTtb reOMETPUYECKUE 3a/1a4i Ha BBIUYMCIICHUE YTJIOB MEXAY MPSIMBIMU U
MJIOCKOCTSAMH, BEIYMCIICHUE PACCTOSIHUM OT TOUYKH JI0 IJIOCKOCTH, B LIEJIOM,
Ha MMPUMEHEHUE BEKTOPHO-KOOPAUHATHOIO METO/1a IPU PEUICHUU;
CBOOOJTHO OMEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA IBUKEHUN;

BBITIOJIHATH U300paKEHUsI MHOTOIPAHHUKOB U TEJ BPAIICHUS TPy
napasuielIbHOM NEPEHOCE, LICHTPAIbHON CUMMETPHUH, 3€PKATIbHON
CUMMETPHH, TIPU TTOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00uS;
CTPOUTH CEYEHUSI MHOTOTPAHHHUKOB U T€J BPALICHUS: CEUCHUS LIWIIMHpa
(mapaJuienTbHO U MEPIEHIUKYJISIPHO OCH), CEUCHUsI KOHYca (MapasuiesibHbIC
OCHOBAHUIO M TIPOXOJSAIINE YePe3 BEPIINHY), CEUCHUS 11apa;
MCIIOJI30BaTh METOIbI IOCTPOEHUS CEUCHHI: METO/] CJIEI0B, METO/T
BHYTPEHHETO IPOCKTUPOBAHUSI, METO]I MEPEHOCA CEKYIIEH MIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

MPUMEHSITh TEOMETPUUECKUE (PAKThI IS PEIICHUSI CTEPEOMETPUUECKUX
3a/1a4, MPEANOoIAraroIuX HECKOJIbKO AroB PEIICHUS, €CIU YCIOBHS
MIPUMCHEHHUS 3/I1aHbI B SIBHOW 1 HESIBHOH (hopMme;

pelaTth 3aa4y Ha 10Ka3aTeIbCTBO MATEMATUYECKUX OTHOIICHUHN U
HaxX0XJICHUE T€OMETPUUECKUX BEIINYUH;

MPUMEHSTH TPOTPAMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI [IPU PEIIEHUU CTEPEOMETPUUYECKHX 3a/1aY;

MPUMEHSIThH NOJTYYEHHbIC 3HAHUS HA NMPAKTUKE: CPABHUBATh, aHATTU3UPOBATh
U OIICHUBATh PeaIbHbIC CUTYAIUHU, TIPUMEHATh U3YUCHHBIE TTOHATHUS,
TEOpPEMBI, CBOMCTBA B IIPOIIECCE TTOUCKA PEIISHUsS] MAaTEMaTHUYECKU
chopMyIHPOBAHHOM MPOOIEMBI, MOJICIUPOBATH peajibHbIC CUTYaAIlUd HA
S3bIKE TE€OMETPHUH, UCCIEOBATH MOCTPOSCHHBIE MOJICNIH C UCTIOJIb30BAHUEM
TrCOMETPUYECKUX MOHATUM U TeOpeM, allrnapara ajareopsl, peniaTh
MPaKTUYECKUE 3a7a4M, CBI3aHHbBIE C HAXOXKICHUEM T€OMETPUUECKUX
BEIINYWH;

UMETh MIPEICTABICHHSI 00 OCHOBHBIX dTalax pa3BUTHS TEOMETPUN KaK
COCTaBHOM 4acTu yHIAMEHTA PA3BUTHUS TEXHOJIOTHUH.



BeposiTHOCTB M CTaATHCTHKA
K konity 10 kiacca oOyJaromuiicss HayquTCs:

CBOOOJIHO OINEPUPOBATH MOHATHAMU: rpad, MIOCKHi rpad, cBA3HBIN rpad,
nyTh B rpade, 1enb, UK, I1epeBO, CTENEeHb BEPIIUHBI, IEPEBO CIyYaitHOTO
AKCIEPUMEHTA;

CBOOOJTHO OMEPUPOBATH MOHATUAMMU: CIIyYalHBIA HKCIIEPUMEHT (OTIBIT),
clly4aitHoe coObITHE, DIIEMEHTAPHOE CIIy4aitHOE COObITHE (3JIEMEHTAPHBIN UCXO0T)
CIIy4ailHOrO OIbITa, HAXOJUTh BEPOSATHOCTH COOBITHI B OIBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHUAMY;

HAXOAHUTh U (OPMYJIUPOBATH COOBITHS: TIepecevueHrne, O0bEINHEHNE TaHHBIX
COOBITHH, COOBITHE, TPOTUBOIIOJIOKHOE TAHHOMY, UCIIOIb30BaTh AUATPAMMBbI
Diiniepa, KOOPAUHATHYIO MPSAMYIO JJIsS PEILICHHS 3a]1a4, TI0JIb30BaThCs (hOpMYJIon
CJIOKEHUSI BEPOSITHOCTEN JJIsl BEPOATHOCTEH ABYX U TPEX CIIy4YailHbIX COOBITHH;

OIIEpUPOBATh MOHATHUIMU: YCIOBHAsL BEPOSATHOCTh, YMHOXKEHHUE BEPOATHOCTEH,
HE3aBHCHUMBbIE COOBITHS, IEPEBO CIIYYaHOIO HIKCIEPUMEHTA, HAXOIUTh
BEPOATHOCTH COOBITHI ¢ MOMOUIBIO IIPaBUJIa YMHOXKEHHUS, J€pEBa CIIy4aiilHOTO
OTIbITa, UCTIOJIL30BaTh (POPMYITY TIOJIHOM BeposiTHOCTH, hopmyny balieca mpu
pELIeHUN 3aJa4, ONPEAEIIATh HE3aBUCUMOCTb COOBITHI 11O (hopMyJie U 110
OpraHU3allU CITyYailHOTO SKCIEPUMEHTA;

MPUMEHSTh U3YYeHHbIE KOMOUHATOPHBIC (DOPMYJIIBI IJIsl IEPEUUCICHUS
AJIIEMEHTOB MHOKECTB, DIIEMEHTAPHBIX COOBITUI CITy4allHOTO OMbITA, PEILICHHUS
3a/1a4 110 TEOPUU BEPOSTHOCTEN;

CBOOOJIHO ONEPUPOBATH MOHATUAMU: OUMHAPHBIN CITy4YaillHbIN OTBIT
(ucpiTaHue), yCrex U Heylaya, He3aBUCUMbIE UCIIBITaHUS, CEpUs UCTIBITAHUMH,
HaXOJUTh BEPOSITHOCTH COOBITUI: B CEpUU UCIIBITAHUM JI0 IEPBOIO ycIexa, B
cepuu ucnbiTaHuii bepHyJu, B ONBITE, CBI3aHHOM CO CIIy4alHBIM BHIOOPOM M3
KOHEYHOM COBOKYITHOCTH;

CBOOOJTHO OTMIEPUPOBATH MOHATUAMHU: CIIydaiiHasi BEJIMUMHA, pacpe/eiIeHIE
BEPOSITHOCTEMH, TMarpaMMa pacripenesieHus, OnHapHas ciiydaiiHas BeJIMYHUHA,
reoMeTpuyYecKoe, ONHOMUAIBLHOE paclpeiesieHUE.

K koniy 11 kiacca oGyyaronuiicss HayquTcs:

ONEPUPOBATH NOHATUAMU: COBMECTHOE PACIIPEIEIICHUE IBYX CIy4YalHBIX
BEJIMYMH, UCTIOJIb30BaTh TAOIMILy COBMECTHOTO paclpeeieHus ABYX CIIy4ailHbIX
BEJINYWH JUJIS1 BBIAEIIECHUS PACIIPEACIEHUS KaXA0W BETUYNHBL, ONTPEACICHUS
HE3aBHUCUMOCTH CIIyYalHbIX BEJINYUH;

CBOOOJTHO ONEPUPOBATH MOHATUEM MATEMATUYECKOTO OXKUAAHUS CIIy4aitHON
BEJTMYMHBI (pacripeeneHus ), IPUMEHATh CBOMCTBA MATEMATHUECKOTO OXKUAAHUS
IIPU PEUICHUU 3a]1a4, BBIYUCIISATH MATEMAaTUYECKOE OKUJaHNE OMHOMHAIIBHOTO U
reOMETPUYECKOIO PACIIPEECICHUN;

cBOOO/IHO ONEPUPOBATH MOHATUSIMU: AUCIIEPCHS], CTAHAAPTHOE OTKIOHEHHE
CIIy4allHOM BEJIMYMHBI, IPUMEHSATH CBOMCTBA JUCIEPCUU CIIyYAWHOU BEJIMYNHBI
(pacripeesieHrst) IpU PELIEHUH 33]1a4, BBIYUCIATh AUCHEPCHIO U CTAaHIAPTHOE
OTKJIOHEHHE T€OMETPUUECKOT0 U OMHOMHAIILHOTO PacIpe/IeIeHHUIA;



BBIUUCIISITH BBIOOPOYHBIE XapaKTEPUCTUKH 1O JAHHOW BHIOOPKE U OLEHUBATH
XapaKTEePUCTUKU T€HEPATbHON COBOKYITHOCTH JAHHBIX 110 BEHIOOPOUYHBIM
xapakTepuctukaM. OIeHUBaTh BEPOSITHOCTH COOBITUNA U MTPOBEPSITH MPOCTEHIIINE
CTATUCTUYECKUE TUIIOTE3BI, TTOJIb3YSCh N3YUEHHBIMU PACIIPEACICHUSMH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBanmue Koan4yecTBO 4acos
Ne JJeKTpPOHHBbIE (IU(PPOBHIE)
pa3fesioB U TeM Konrpoabnsie IIpakruyeckue
n/m Bcero o0pa3oBaTesbHbIE pecypcChl
NMPOrpamMMblI padoThI padoThbI
Auredpa
MHnokecTBO HGfICTBI/ITCJIBHBIX
1. SIKnacc https://www.yaklass.ru/p/algebra/9-
yrcesn. MHOrO4ICHBI. - .
klass/neravenstva-i-sistemy-neravenstv9125/reshenie-
1 PauponanbHeIe ypaBHeHHA U 9 1 0 ratcionalnykh-neravenstv-metodom-intervalov-9128
HepaBeHcTBa. CuCTEMBI 2. Poccuiickas 2JIeKTpOHHAs LIKOJIA
JIMHEHHBIX ypaBHCHUH https://resh.edu.ru/subject/lesson/4730/start/149073/
1. Poccuiickas anextponHas 1mkoia https://resh.edu.ru/
OyHKIUY 1 TpaduKu. 2. SIKnmacc https://www.yaklass.ru/p/algebra/10-
2 CreneHHast YHKIHSA C LIEJIBIM 8 0 0 klass/stepeni-s-ratcionalnympokazatelem-korni-
HOKa3aTeneM stepennye-funktcii-11016/svoistva-stepennykh-funktcii-
i-ikh-grafiki9158/re-0e543e38-25d9-4536-b70f-
0f1bf843e82b
1. SIKnacc https://www.yaklass.ru/p/algebra/10-
Apudmerndeckuit KopeHs N- klass/stepeni-s-ratcionalnympokazatelem-korni-
3 O CTETICHH. 10 1 0 stepennve—fun_k’_[cii—1_1016/svoistva—korni«:i_—n—i—stepeni—
VppauyoHanbHbIe YDaBHEHNS preobrazovanieirratcionalnykh-vyrazhenii-11531
2. Poccuiickas 3JIeKTpOHHAs LIKOJIA
https://resh.edu.ru/
1. AAKnacc https://www.yaklass.ru/p/algebra/10-
IToka3zarenbHast QyHKIHSL. klass/trigonometricheskie-uravneniia9145/metody-
4 12 1 0 ispolzuemye-dlia-resheniia-trigonometricheskikh-

IlokazaTenbHbIC YpaBHCHHA

uravnenii-9134/re995e0a3e-90bc-4e3a-b784-
3f48ab285dde



https://resh.edu.ru/
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnympokazatelem-korni-stepennye-funktcii-11016/svoistva-kornia-n-i-stepeni-preobrazovanieirratcionalnykh-vyrazhenii-11531
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnympokazatelem-korni-stepennye-funktcii-11016/svoistva-kornia-n-i-stepeni-preobrazovanieirratcionalnykh-vyrazhenii-11531
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnympokazatelem-korni-stepennye-funktcii-11016/svoistva-kornia-n-i-stepeni-preobrazovanieirratcionalnykh-vyrazhenii-11531
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnympokazatelem-korni-stepennye-funktcii-11016/svoistva-kornia-n-i-stepeni-preobrazovanieirratcionalnykh-vyrazhenii-11531
https://www.yaklass.ru/p/algebra/10-klass/trigonometricheskie-uravneniia9145/metody-ispolzuemye-dlia-resheniia-trigonometricheskikh-uravnenii-9134/re995e0a3e-90bc-4e3a-b784-3f48ab285dde
https://www.yaklass.ru/p/algebra/10-klass/trigonometricheskie-uravneniia9145/metody-ispolzuemye-dlia-resheniia-trigonometricheskikh-uravnenii-9134/re995e0a3e-90bc-4e3a-b784-3f48ab285dde
https://www.yaklass.ru/p/algebra/10-klass/trigonometricheskie-uravneniia9145/metody-ispolzuemye-dlia-resheniia-trigonometricheskikh-uravnenii-9134/re995e0a3e-90bc-4e3a-b784-3f48ab285dde
https://www.yaklass.ru/p/algebra/10-klass/trigonometricheskie-uravneniia9145/metody-ispolzuemye-dlia-resheniia-trigonometricheskikh-uravnenii-9134/re995e0a3e-90bc-4e3a-b784-3f48ab285dde
https://www.yaklass.ru/p/algebra/10-klass/trigonometricheskie-uravneniia9145/metody-ispolzuemye-dlia-resheniia-trigonometricheskikh-uravnenii-9134/re995e0a3e-90bc-4e3a-b784-3f48ab285dde

Jlorapudmuueckas GpyHKIuS.

2. Poccuiickast anextponHas mkoia https://resh.edu.ru/
1. Poccuiickast anekrponnas mkoia https://resh.edu.ru/

HOFapI/I(l)MI/IqCCKI/IC YpaBHEHUS 17 2 Poccuiickas QJICKTPOHHAA IIKOJIa
https://resh.edu.ru/subject/lesson/5223/conspect/326716/
1. SIKnacc https://www.yaklass.ru/p/algebra/11-
T P OHOMEThIHECKIE kIass/ngarifmv-pokazateInaiz_;l_-iquarifmic_:heska_ia-
P P funktcii-9160/metody-resheniia-logarifmicheskikh-
BI)Ipa)KeHI/ISI nu ypaBHeHI/DI 59 neravenstv—9169
2. Poccuiickas 37€KTpOHHAS IIKOJIa
https://resh.edu.ru/subject/lesson/3852/conspect/199118/
1. AKmacc https://www.yaklass.ru/p/algebra/11-
TToCEOBATENBHOCTH H klassllgqarifmy-pokazateInaig_—iquarifmi(_:heska_ia-
5 funktcii-9160/metody-resheniia-logarifmicheskikh-
fporpeccuu neravenstv-9169
2. Poccuiickast 2JIeKTpOHHAs IIKOJIa
https://resh.edu.ru/subject/lesson/3852/conspect/199118/
1. SAKmacc https://www.yaklass.ru/p/algebra/11-
Henpepbisibie (yHKI1M klassllgqarifmv—pokazateInaiz_i_—iquarifmi_cheska_ia—
‘ 17 funktcii-9160/metody-resheniia-logarifmicheskikh-
TponssosHas neravenstv-9169
2. Poccuiickas 37€KTpOHHAS IIKOJIa
https://resh.edu.ru/subject/lesson/3852/conspect/199118/
[ToBTOpenue, 060061IeHNE,
CHCTEMAaTH3aINsI 3HAaHUH 2
T'eomerpus
1. Poccuiickas 35eKTpOHHAs IIKOJIa
https://resh.edu.ru/subject/lesson/4756/conspect/203541/
Bhe/ieHie B CTEPEOMETPHIO 16 2. SIKmacc https://www.yaklass.ru/p/geometria/10-

klass/osnovnye-poniatiia-stereometriil0438/aksiomy-
stereometrii-i-ikh-prosteishie-sledstviia-9252/re-
c0090990-dec8-4417- 8427-26130c2d5cfd



https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-ilogarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-ilogarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-ilogarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-ilogarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-ilogarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-ilogarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-ilogarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-ilogarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-ilogarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-ilogarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-ilogarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-ilogarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169

[TapamienpHOCT IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE

15

B3aumnoe pacnionoxenue
IIPSIMBIX B IIPOCTPAHCTBE

1. Poccuiickasi 371€KTpOHHAS 1IKOJIa
https://resh.edu.ru/subject/lesson/6065/conspect/

2. SIKnacc https://www.yaklass.ru/p/geometria/10-
klass/parallelnost-v-prostranstve10435/opredelenie-i-
svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-
9253/re15895537-90b0-4f1f-b6bd-4ed1e3c5b600

[lepnenuKyIsIpHOCTD
IPSIMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE

VYTiabl ¥ paccTosIHUA

11

1. Poccuiickasi 371€KTpOHHAs 1IKOJIa
https://resh.edu.ru/subject/lesson/4724/conspect/

2. SIKnacc https://www.yaklass.ru/p/geometria/10-
Klass/perpendikuliarnost-vprostranstve-
10441/opredelenie-i-svoistva-perpendikuliarnosti-
priamoi-i-ploskosti12048/re-dd381b8a-49ca-4c6c-99a9-
25390fc5bb39

1. Poccuiickast 371€KTpOHHAS IIKOJIa
https://resh.edu.ru/subject/lesson/6083/start/149229/

2. SIKnacc https://www.yaklass.by/p/geometriya/10-
klass/perpendikuliarnost-priamykh-iploskostei-
3476/perpendikuliar-i-naklonnye-ugol-mezhdu-priamoi-
i-ploskostiu-3479

MHororpanHuku

17

1. Poccuiickas 1€KTpOHHAs IIKOJIa
https://resh.edu.ru/subject/lesson/6018/conspect/221549/
2. SIKmacc https://www.yaklass.ru/p/geometria/10-
klass/parallelepiped-prizma-piramidaobemy-
mnogogrannikov-11037

BexTops! B mpocTpaHcTBE

16

1. Poccuiickas 1€KTpOHHAs IIKOJIa
https://resh.edu.ru/subject/lesson/5724/conspect/

2. SIKnacc https://www.yaklass.ru/p/geometria/11-
klass/priamougolnaia-sistemakoordinat-v-prostranstve-
metod-koordinat-10439/abstcissa-ordinata-i-applikata-
tochkiprosteishie-zadachi-v-koordinatakh-9263/re-
f0263af6-7a42-4310-a3b5-3dfbf31a3elb



https://resh.edu.ru/subject/lesson/4724/conspect/
https://resh.edu.ru/subject/lesson/6083/start/149229/
https://resh.edu.ru/subject/lesson/5724/conspect/

[ToBTOpeHUE, 0600IICHNE 1

. 17
cucTeMaTHh3alys 3HaHU

BepositHOCTB U
CTATUCTUKA

1 DneMeHTHI Teopuu rpadoB 3

. AKnacc
. ®okchopa
. Poccuiickas anekTpoHHas MIKoJia

Crny4daiiHble OTIBITHI,
2 CIIy9aifHbIE COOBITHUS U 3
BEPOSTHOCTH COOBITUI

. Dokchopna
. MoOubHOE 37IeKTpOHHOE 00pa3oBaHue

Omneparuu Haj
MHOKECTBAMHU U COOBITHUSIMHU.
CrnoxeHue 1 yMHOXKEHHUE
BEPOATHOCTEM. Y CIIOBHAA
BeposATHOCTH. HezaBucumolie
COOBITUA

. Poccuiickast anekTpoHHas mKoia

4 DneMeHTbl KOMOMHATOPUKH 4

Cepuu nocnenoBaTeabHbIX
ucneiTanuii. McnpiTanus

5 bepnymnu. CiyyaitHbiii 5
BBIOOD U3 KOHEUHOM
COBOKYITHOCTH

6 CryvaiiHple BEJIMYMHBI U
pacnpeneneHus

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

14

2172

16

. AKnacc
. ®okchopa

. ®okchopa




11 KIIACC

HaumeHnoBanmue Koan4yecTBO 4acos

Ne JJIeKTpPOHHBIE (IU(PPOBHIE)
pa3fesioB U TeM Konrpoabnsie IIpakruyeckme

n/n Bcero oOpa3oBaresibHbIE PeCypPChI
MporpaMmsI padoThI patéoTbI
Auareopa

1. SIKnacc https://www.yaklass.ru/p/algebra/9-
HUccnenoBanue ¢pyHKuii klass/neravenstva-i-sistemy-neravenstv9125/reshenie-

1 TTOMOILBIO IIPOU3BOIHOM 19 1 0 ratcionalnykh-neravenstv-metodom-intervalov-9128
2. Poccuiickas 37€KTpOHHAS IIKOJIa
https://resh.edu.ru/subject/lesson/4730/start/149073/
1. Poccuiickas anexTponHas 1mkoja https://resh.edu.ru/
2. SIKnacc https://www.yaklass.ru/p/algebra/10-

2 [TepBoOOpa3Has 1 HHTErPal 29 1 0 Klass/stepeni-s-ratcionalnympokazatelem-korni-
stepennye-funktcii-11016/svoistva-stepennykh-funktcii-
i-ikh-grafiki9158/re-0e543e38-25d9-4536-b70f-
0f1bf843e82b

I'pacpuxu 1. SIKnacc https://www.yaklass.ru/p/algebra/10-
TPUTOHOMETPHUYECKIX klass/stepeni-s-ratcionalnympokazatelem-korni-

3 GyHKIMIA. 19 1 0 stepennye-funktcii-11016/svoistva-kornia-n-i-stepeni-
TPUrOHOMETPHUYECKHE preobrazovanieirratcionalnykh-vyrazhenii-11531
HEPaBEHCTBA 2. Poccuiickas QJICKTpOHHA MIKOJIa

https://resh.edu.ru/
VppanuoHanbHbie, 1. HKne_lcc https://_www._vaklass.ru/_p/alqebra/lo-
klass/trigonometricheskie-uravneniia9145/metody-
IIOKa3aTCJIbHBIC U . . . . N B

4 13 1 0 |spolzue_r_nve-dl|a-reshen||a-tr|qonometr|chesk|kh-
norapugmueckue uravnenii-9134/re995e0a3e-90bc-4e3a-b784-
HCpaBeHCTBA 3f48ab285dde

2. Poccuiickast anextponHas mikodia https://resh.edu.ru/



https://resh.edu.ru/
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnympokazatelem-korni-stepennye-funktcii-11016/svoistva-kornia-n-i-stepeni-preobrazovanieirratcionalnykh-vyrazhenii-11531
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnympokazatelem-korni-stepennye-funktcii-11016/svoistva-kornia-n-i-stepeni-preobrazovanieirratcionalnykh-vyrazhenii-11531
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnympokazatelem-korni-stepennye-funktcii-11016/svoistva-kornia-n-i-stepeni-preobrazovanieirratcionalnykh-vyrazhenii-11531
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnympokazatelem-korni-stepennye-funktcii-11016/svoistva-kornia-n-i-stepeni-preobrazovanieirratcionalnykh-vyrazhenii-11531
https://www.yaklass.ru/p/algebra/10-klass/trigonometricheskie-uravneniia9145/metody-ispolzuemye-dlia-resheniia-trigonometricheskikh-uravnenii-9134/re995e0a3e-90bc-4e3a-b784-3f48ab285dde
https://www.yaklass.ru/p/algebra/10-klass/trigonometricheskie-uravneniia9145/metody-ispolzuemye-dlia-resheniia-trigonometricheskikh-uravnenii-9134/re995e0a3e-90bc-4e3a-b784-3f48ab285dde
https://www.yaklass.ru/p/algebra/10-klass/trigonometricheskie-uravneniia9145/metody-ispolzuemye-dlia-resheniia-trigonometricheskikh-uravnenii-9134/re995e0a3e-90bc-4e3a-b784-3f48ab285dde
https://www.yaklass.ru/p/algebra/10-klass/trigonometricheskie-uravneniia9145/metody-ispolzuemye-dlia-resheniia-trigonometricheskikh-uravnenii-9134/re995e0a3e-90bc-4e3a-b784-3f48ab285dde
https://www.yaklass.ru/p/algebra/10-klass/trigonometricheskie-uravneniia9145/metody-ispolzuemye-dlia-resheniia-trigonometricheskikh-uravnenii-9134/re995e0a3e-90bc-4e3a-b784-3f48ab285dde

KommnekcHble uncia

Harypanbnsle u 1iensie yucna

Cuctembl paluoOHAIbHBIX,
UPPaAIMOHATBHBIX
MOKA3aTebHBIX U
JOTapu(PMHUECKUX YPaBHCHUIN

10

12

12

1. Poccuiickas anekrponHas mkoia https://resh.edu.ru/
2. Poccuiickas 37eKTpOHHAs IIKOJIa
https://resh.edu.ru/subject/lesson/5223/conspect/326716/

1. SIKnacc https://www.yaklass.ru/p/algebra/11-
klass/logarifmy-pokazatelnaia-ilogarifmicheskaia-
funktcii-9160/metody-resheniia-logarifmicheskikh-
neravenstv-9169

2. Poccuiickast 3JIeKTpOHHAs IIKOJIa
https://resh.edu.ru/subject/lesson/3852/conspect/199118/

1. SAKmacc https://www.yaklass.ru/p/algebra/11-
klass/logarifmy-pokazatelnaia-ilogarifmicheskaia-
funktcii-9160/metody-resheniia-logarifmicheskikh-
neravenstv-9169

2. Poccuiickas 37€KTpOHHAS IIKOJIa
https://resh.edu.ru/subject/lesson/3852/conspect/199118/

3agauu ¢ mapaMeTpaMu

[ToBTOpenue, 06001IEHNE,
cHUCTeMaTH3als 3HaHUI

10

19

1. AKmacc https://www.yaklass.ru/p/algebra/11-
klass/logarifmy-pokazatelnaia-ilogarifmicheskaia-
funktcii-9160/metody-resheniia-logarifmicheskikh-
neravenstv-9169

2. Poccuiickast 3JIeKTpOHHAs LIKOJIA
https://resh.edu.ru/subject/lesson/3852/conspect/199118/

I'eomerpusn

AHanuTHuecKas reoOMeTpHst

1. Poccuiickas 3JIeKTpOHHAs IKOJIA
https://resh.edu.ru/subject/lesson/4756/conspect/203541/
2. SIKnacc https://www.yaklass.ru/p/geometria/10-
klass/osnovnye-poniatiia-stereometriil0438/aksiomy-
stereometrii-i-ikh-prosteishie-sledstviia-9252/re-
c0090990-dec8-4417- 8427-26130c2d5cfd



https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-ilogarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-ilogarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-ilogarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-ilogarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-ilogarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-ilogarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-ilogarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-ilogarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-ilogarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-ilogarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-ilogarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-ilogarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169

[ToBTOpEeHME, 0000IICHUE U
cUCTEeMaTH3aIHs 3HAHUH

O0bEM MHOTOTpaHHUKA

1. Poccuiickasi 371€KTpOHHAS 1IKOJIa
https://resh.edu.ru/subject/lesson/6065/conspect/

2. SIKnacc https://www.yaklass.ru/p/geometria/10-
klass/parallelnost-v-prostranstve10435/opredelenie-i-
svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-
9253/re15895537-90b0-4f1f-b6bd-4ed1e3c5b600

Tena BpameHus

[Imomany nmoBepxHoOCTH U
00BEMBI KPYTJIBIX TET

1. Poccuiickasi 371€KTpOHHAs 1IKOJIa
https://resh.edu.ru/subject/lesson/4724/conspect/

2. SIKnacc https://www.yaklass.ru/p/geometria/10-
Klass/perpendikuliarnost-vprostranstve-
10441/opredelenie-i-svoistva-perpendikuliarnosti-
priamoi-i-ploskosti12048/re-dd381b8a-49ca-4c6c-99a9-
25390fc5bb39

1. Poccuiickast 371€KTpOHHAS IIKOJIa
https://resh.edu.ru/subject/lesson/6083/start/149229/

2. SIKnacc https://www.yaklass.by/p/geometriya/10-
klass/perpendikuliarnost-priamykh-iploskostei-
3476/perpendikuliar-i-naklonnye-ugol-mezhdu-priamoi-
i-ploskostiu-3479

JBrxeHus

1. Poccuiickas 1€KTpOHHAs IIKOJIa
https://resh.edu.ru/subject/lesson/6018/conspect/221549/
2. SIKmacc https://www.yaklass.ru/p/geometria/10-
klass/parallelepiped-prizma-piramidaobemy-
mnogogrannikov-11037

[ToBTOpenwue, 0600IIEHNE U
cHUcTeMaTu3alus 3HaHUI

BepositHOCTB M
CTATHCTHKA

1. AKnacc
2. ®okcdopna



https://resh.edu.ru/subject/lesson/4724/conspect/
https://resh.edu.ru/subject/lesson/6083/start/149229/

3. Poccuiickas 3JeKTpOHHAs IKOJIa
5 0 1. ®okchopn
2. MoOunpHOE JIEKTPOHHOE 00pa30oBaHKe
3 0 1. Poccuiickas 351IeKTpOHHAs LIKOJIa
A 0 1. SAKnace
2. ®oxkchopa
5 0 1. ®oxchopa
6
OBHIEE KOJIMYECTBO 279 16 0
YACOB I10 ITPOI'PAMME




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHUKA

1) AmumoB III. A. Anrebpa m Havama Maremartuueckoro ananmmza 10-11 kimace YueOHHMK
2) Aranacsu JI.C., Byry3zoB B.®., Kagomuer C.b. u ap. Maremaruka: anrebpa u Hayaia
MaTeMaTUYecKoro aHamuza, reometpus. ['eomerpus. 10-11 xmacc. ba3zoBelii u yrinyOnEHHBIHA
YPOBHH.

3) byaumoBuu E. A., byneiueB B. A. Marematuka. BepositHocTh m cratuctuka. 10 kiacc.
bazoBelii 1 yrioyOnéHHbIi ypoBHU. Y4eOHOE mocodue

METOANYECKHUE MATEPHAJIBI U1 YYUTEJIA

HHPUMEPHAS PABOYAS TIPOTPAMMA CPEJHEI'O OBHIETO OBPA3OBAHMAIL.
MATEMATHKA. [MPOOUJIBHBIN YPOBEHb
(s 10—11 KJIaCCOB o0pa3oBaTebHBIX OpraHu3aluii)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

uchi.ru
resh.edu.ru
infourok.ru
SIkimacce






