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IHosicHUTEIbHAA 3aAIMCKA

[IporpamMa 1o MaTeMaTHKE Ha ypOBHE CpeAHEro oO0Iiero o0pa3oBaHHs pa3padoTaHa Ha Oc-
HoBe ®I'OC COO c yyeToM COBpPEMEHHBIX MUPOBBIX TPeOOBaHUH, MPEIBIBIAEMBIX K MaTeMaTuye-
cKoMy 00pa30BaHUIO, U TPAIUIUI poccuiickoro oOpa3oBanus. Peannzanus nporpaMmsl o MaTeMa-
THUKE 00ECTIIeUYnBaET OBJIAJICHUE KIIIOUEBBIMH KOMIIETEHIMSIMUA, COCTABJIIOIIMMH OCHOBY Ui ca-
MOpa3BUTHSL M HENPEPhIBHOTO 00pa30BaHUs, LEIOCTHOCTh OOLIEKYJIbTYPHOTO, JIMYHOCTHOTO H
[I03HABATEIBHOTO Pa3BUTHSI IMUHOCTH 00YYarOLINXCS.

B nporpamMe 1o MaTeMaTHKE YYTE€HBI HJIeU U 1T0JI0KeHNs KoHIenuuu pa3BUTHs MaTeMaTuie-
ckoro oopaszoBanus B Poccuiickoit @eneparyu. B cooTBeTcTBIM ¢ HA3BaHUEM KOHLIEIIIMM, MaTeMaTHye-
CKO€ 00pa3oBaHKE IOJHKHO, B YACTHOCTH, IPEJOCTABIIATH KAKAOMY 00ydaroieMycsi BO3MOXHOCTb J10-
CTHKCHHS YPOBHS MATEMaTHUECKUX 3HAHUH, HEOOXOIUMOTO JUIS TajIbHEUIIeH YCIeITHON KU3HU B 00-
mectBe. IMEHHO Ha pelieHne 3TOH 3a/1a4M HalleJIeHa MporpaMMa 1o MaTeMaTHKe 0a30BOr0 ypOBHSI.

B snoxy mudpoBoii Tpanchopmanmn Bcex chep YeIOBEUSCKON AEATEIIEHOCTH HEBO3MOXKHO
cTaTh 00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM Oe3 0a30BOH MaTeMaTH4eCKOH MOJATrOTOBKU. YKe B
LIKOJIE MATEMATHKA CIIY’KUT OIIOPHBIM IIPEAMETOM JJIsl U3YYEHHUsI CMEXHBIX AUCLHUILINH, a B )KU3HU
I0CJI€ IIKOJIbI peaIbHOM HEOOXOIMMOCTBIO CTAHOBUTCS HENIPEPBIBHOE 00pa30BaHueE, 4TO TPEOyeT Mo-
HOLIEHHOH 6a30B0il 00111e00pa30BaTeNbHON MOATOTOBKH, B TOM YUCIIE U MaTeMaTHYECKOM.

OT0 00YCIIOBJIEHO TEM, YTO B HAIM JHU pACTET YUCIO CHELMAIBHOCTEN, CBSI3aHHBIX C
HETOCPEICTBEHHBIM IPUMEHEHHEM MAaTEMAaTHKH: U B cepe SIKOHOMUKH, U B OU3HECE, U B TEXHOJIOTH-
YEeCKHUX 00JIaCTsIX, U IaXKe B TYMaHUTapHBIX chepax. Takum oOpa3zom, Kpyr 00yqarommxcs, Uit KOTO-
PBIX MaTeMaTUKa CTAaHOBUTCS 3HAUUMBIM IIPEAMETOM, CYIIECTBEHHO PaCIIUPSAETCS.

[IpakTHyeckas MOJIE3HOCTh MAaTEMAaTHKU 00YCIIOBIIEHA TEM, UTO €€ MIPEIMETOM SIBISIOTCS (DyH-
JaMEHTaJIbHbIE CTPYKTYpPBI HAIIIETO MUpPa: IPOCTPAHCTBEHHBIE (DOPMBI 1 KOJIMYECTBEHHBIE OTHOILICHHS
OT NMPOCTEHIINX, YCBAUBAEMbIX B HEIIOCPEJICTBEHHOM OIIbITE, 10 JOCTATOYHO CJOXHBIX, HE0O0XO0/u-
MBIX JJI Pa3BUTHUs HAy4YHBIX M TEXHOJOTMYECKHX UAEH. be3 KOHKpETHBIX MaTEMATUYECKUX 3HAHUM
3aTpyJHEHO NOHMMAHNUE IPUHIIUIIOB YCTPONCTBA U UCIIOIb30BaHUS COBPEMEHHON TEXHUKH, BOCIIPUSI-
THE W MHTEPIPETAIls Pa3HOOOPa3HOW COLMAILHON, YKOHOMUYECKOH, OJUTUYECKOW HH(OpMaInu,
Manos¢pdeKTUBHA MOBCEIHEBHAs MPAaKTUYECKash IeATeNbHOCTh. KakoMy 4enoBeKy B CBOEH KM3HU
MIPUXOANUTCS BBIIIOJIHATD IOCTATOYHO CJIOKHBIE PACUEThI U COCTABIIATh HECIIOKHBIE aITOPUTMBI, HaXO-
IUTHh HY)KHbIE (POPMYJIBI U MPUMEHSTh MX, BJIaJ€Th MPAKTUYECKUMH MpUEMaMU T'€OMETPUUYECKUX
U3MEpPEeHUN | TMOCTPOEHUH, YuTaTh HWH(POPMALNIO, MPEICTABICHHYIO B BUAY TaONuUI, Iuarpamm
U rpauKOB, )KUTh B YCIOBUAX HEONPEAEIEHHOCTH M IOHUMATh BEPOSITHOCTHBIN XapakTep cllydaitHbIX
COOBITHIA.

OMHOBpPEMEHHO C paciiupeHueM cdep MPUMEHEHUsT MaTeMaTHKH B COBPEMEHHOM OOIIeCcTBE
Bce 0oJiee BaKHBIM CTAHOBUTCS MaTEMaTHUYECKUN CTUIIb MBIIIJICHUS, POSIBIISIFOIINICS B ONpeeseH-
HBIX YMCTBEHHBIX HaBbIKax. B mpoiiecce n3yueHus MaTeMaTUKH B apceHas IPUEMOB U METO/I0B MbIII-
JIEHUS YEJIOBEKA €CTECTBEHHBIM 00pa30M BKIIFOUAIOTCS MHAYKITUS U ISTYKIINs, 0000IICHIE U KOHKPE-
TU3alMsl, AaHAJIU3 U CUHTE3, Ki1accu(uKalus U cucTeMaTu3alus, adbctparupoBanue u asanorus. O0b-
€KThl MaTEMAaTUYECKUX YMO3AKIIIOUEHUH, IPABUIIA UX KOHCTPYMPOBAHUS PACKPHIBAIOT MEXAHU3M JIO-
TMYECKUX TTOCTPOEHUH, CIIOCOOCTBYIOT BBIpAOOTKE YMEHHUsI (POPMYJIMPOBaTh, 00OCHOBBIBAThH U JIOKA-
3bIBaTh CYX/IEHUS, TEM CaMbIM Pa3BUBAIOT JIOTHUECKOE MBIIITIEHHE. MaTeMaTuke IPUHAJIEKUT BENLY-
as pojb B (GOPMUPOBAHUU ATTOPUTMUYECKONH KOMIIOHEHTHI MBIIUICHUS M BOCHHTAHUM yMEHHM
JeCTBOBATh M0 33/IaHHBIM AJITOPUTMaM, COBEPILIEHCTBOBATh U3BECTHBIE U KOHCTPYHUPOBATh HOBBIE.
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B nporecce pemienus 3agay — OCHOBHOM y4eOHOM EATETbHOCTH Ha YPOKaX MaTeMaTUKHU — pa3BUBa-
IOTCS1 TBOpYECKAas ¥ IPUKJIAIHAsl CTOPOHBI MBIIIJICHHUS.

OOyueHue mMaTeMaTHKe JaeT BO3MOKHOCTh pa3BUBaTh y 00Y4aIOUUXCs TOUHYIO, pallMOHalIb-
HYIO U UH()OPMATUBHYIO peub, YMEHHE OTOUPATh HanboJee MOAXOAAIMNE A3bIKOBbIE, CUMBOJIMUYECKUE,
rpaduuecKkue CpeicTBa ISl BBIPAXKEHHUS CYXKAECHUH WU HAIVIAJHOIO MX MPEACTaBICHUS.

Heo06xoauMbIM KOMITOHEHTOM 001I1e# KyJIbTYPbI B COBPEMEHHOM TOJIKOBAHUH ABIISIETCS 001IIee
3HAKOMCTBO C METOJIaMU [103HaHUs IeHCTBUTEIBHOCTH, IPEACTABICHNUE O IIPEIMETE U METOJIE MaTe-
MaTHKH, €r0 OTIMYUS OT METOJOB €CTECTBEHHBIX U TyMaHHUTApPHBIX HAyK, 00 OCOOCHHOCTAX
NPUMEHEHHS MaTeMaTUKU ISl pEIIeHHs HaAyYHBIX U MPUKIaIHBIX 3a71a4d. TakuM oOpa3om, MaTema-
THYeCKoe 00pa30BaHNE BHOCUT CBOH BKJIAJ B (popMupoBaHue 0OLIEH KyJIbTYphl UEIOBEKA.

W3yueHre MaTeMaTHKH CIIOCOOCTBYET 3CTETMUECKOMY BOCIHMTAHHUIO YEJIOBEKAa, OHUMAaHHIO
KpacoThl U U3SIECTBA MATEMATUYECKUX PACCYXAECHUHN, BOCIIPUATUIO FEOMETPHUUECKUX (OpPM, yCBOE-
HUIO UJIEM CUMMETPHH.

[TpuopureTHbIMU LIETsIMHA 00ydeHUst MmareMaTrke B 10—11 kmaccax Ha 6a30BOM ypOBHE SIBIISI-
I0TCS:

(opMUpOBaHNE EHTPAJIbHBIX MATEMAaTUUECKUX MMOHATHH (YUCII0, BEIUYMHA, TEOMETpUYECKas
¢burypa, nepeMeHHasi, BEpOSATHOCTh, (YHKIINs), 00ECIIEYMBAIONINX PEEMCTBEHHOCTh U MEPCIIEKTUB-
HOCTb MaTeMaTH4eCKOro 00pa3oBaHus 00y4yaroUInuXxcs;

HOJBE/IEHUE 00YYaOLMXCS Ha IOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3U MaTe-
MaTHKH U OKPYKAIOIIEro MUpa, IOHMMaHUEe MaTEMATUKU KaK 4acTH OO0ILel KylIbTyphl YEJIOBEUECTBA;

pa3BUTHE UHTEUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00ydaroluxcs, 03HaBaTeIbHON
aKTUBHOCTH, UCCIIEI0BATEIILCKUX YMEHUH, KPUTUUYHOCTH MBIIIJIEHUS, HHTEpEca K U3yYEHHUI0 MaTeMa-
TUKU;

(dopMupoBaHre QyHKIIMOHATBHON MaTeMaTHYeCKOW TPaMOTHOCTH: YMEHHMSI paclio3HaBaTh Ma-
TEMAaTUYECKHE acCIeKThl B PEANbHBIX XKM3HEHHBIX CHTYalUSX U TIPU U3YUEHHH APYIHX YYeOHBIX
MIPEIMETOB, IMPOSBIEHUS 3aBUCHMOCTEH M 3aKOHOMEpPHOCTEH, POPMYIMPOBAThH X Ha SA3bIKE MaTe-
MaTHKH M CO31aBaTh MaTEeMaTHUYECKUE MOJENM, IPUMEHATh OCBOCHHBI MaTeMaTH4YecKHil ar-
napaT Ui pelIeHus IPaKTUKO-OpUEHTUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATh U OLIEHUBATh MOJTyYEH-
HBI€ PE3yJIbTaThI.

OCHOBHBIMHU JHHUSIMU cojep:xkaHusi matematuku B 10-11 knaccax sBasioresi: «Uucna
U BBIUUCIEHUS», «Anredpa» («Anredpandeckue BBIPAXKEHUS», «YPAaBHEHHUS U HEPABEHCTBAY),
«Hauana matemaruueckoro ananusza», «I'eomerpusi» («I'eomerpudeckue GUrypsl 1 UX cCBOMCTBay, «M3-
MEpEHHE FeOMETPUUECKUX BEINYMHY»), «BepoATHOCTh U CTaTHCTHUKa». J[aHHBIE JUHMM Pa3BUBAIOTCS
napajulesIbHO, KaXkJasi B COOTBETCTBHHM C COOCTBEHHOW JIOTHMKOM, OJHAKO HE HE3aBUCHUMO OJHA OT
Apyroi, a B TECHOM KOHTaKTe U B3aumojeiictBuu. Kpome 3toro, ux o0beAMHSET JIOTHYECKask COCTaB-
JSIOIIAs, TPAJUIIMOHHO MPUCYIasi MaTeMaTHKE U MMPOHU3BIBAIOIIAS BCE MAaTEMaTHUYECKHE KypChI U CO-
nepxatenbublie tuHuKA. Chopmynupoannoe B I'OC COO tpeboBaHUe «BIaIcHUE METOAMH JI0Ka3a-
TEJbCTB, AJITOPUTMAMHU PELICHHUs 3ajad, yMeHHue (OpMYIHpPOBAThH ONPEIeeHuUs, aKCHOMBI U TEOPEMBI,
IPUMEHSTH UX, IPOBOJIUTH JJOKA3aTeIbHbIE PACCYXKIECHUS B XOJI€ PELICHUS 3a/1a4» OTHOCUTCS KO BCEM
y4eOHBIM KypcaM, a GopMHpOBaHHE JOTHYECKUX YMEHUH pacipeenseTcs o BceM rojaM o0yueHus Ha
YPOBHE CpeHEro 001mero oopa3oBaHus.
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B cootBerctBrm ¢ ®I'OC COO maTemaruka sSBIsSETCS 00s3aTeIbHBIM MPEIMETOM Ha JTaHHOM
ypoBHE 00pa3oBaHusl. [IporpamMmoli Mo MaTeMaTHKe MpeIycCMaTPUBASTCS M3YYCHHE YYeOHOTro TMpe-
Mera «MaremaTuka» B paMKax TpeX Yy4eOHBIX KYPCOB:

«Anrebpa W Hayajga MaTeMaTH4YeCKOro aHaimzay, «I'eomeTpus», «BeposSTHOCTh W CTAaTH-
cTukay. GopMHUPOBAHUE JIOTUUECKUX YMEHHM OCYIIECTBIISETCS Ha MPOTSHKEHUU BCEX JIET 00ydYeHUS
Ha YpOBHE CpEIHEro oomero oopa3oBaHus, a AJIEMEHTHI JIOTHKU BKIIIOYAIOTCS B COJIEP)KAHUE BCEX
HA3BAHHBIX BHIIIC YUCOHBIX KYPCOB.

OO01iee ynciio 4acoB s u3ydeHust marematuk — 340 gacos: B 10 wmacce — 170 gacoB (5
yacoB B Henmeno), B 11 kimacce — 170 gacoB (5 4acoB B Hemenio).

Conep:xxanue Kypca MareMaTuKHu (0a30Bblil YPOBEHb)
CpeaHero oouero o0pa3oBaHus

10 kiaace

CopepxaTtesbHasi JUHUS «AJIreOpa U HAYAJIA AHAJIN32)

Yuciia 1 BBIYUCICHUSA

Pannonanehele uncna. OObIKHOBEHHBIE U AECATUYHBIE APOOH, IPOLIEHTHI, OECKOHEUHbIE TEPHO-
maeckue apoou. [Ipumenenue npoOeii u MPOIEHTOB I peIIeHUs MPUKIIaTHBIX 33124 U3 Pa3InIHbIX
oTpaciieil 3HaHUM U PEaTbHOM KU3HU.

JelictBuTenbHbIC ynciia. PalimonanbHble M HPppAalMOHAIIBHBIC YHCTIA.

Apudmernueckue oneparnuu ¢ JeHCTBUTEIBHBIMU YUcIaMi. Moaylb 1eHCTBUTEIBHOIO YUCIa
u ero coictBa. [IpuOamkeHHble BEIYMCIECHUS, IpaBUila OKPYTJIEHUs, IPUKKIKA U OLIEHKa pe3yibTara
BBIYMCIICHUM.

Crenens ¢ nenbiM nokaszateneMm. bunom Herorona. Mcnonb3zoBanue moaxossieid Gpopmel 3a-
IIUCH JIEWCTBUTENBHBIX YUCEI AJI PEIIEHUS IPAKTUUECKUX 3a/1a4 U NIPEACTABICHUS 1aHHBIX.

ApudpmeTnueckuii KOpeHb HaTypaJbHOW CTENEHHU U €ro CBOICTBA.

CreneHsb ¢ pallMOHAJIBHBIM [10KA3aTENIEM U €€ CBOWCTBA, CTENEHb C JEHCTBUTENIBHBIM IOKa3aTe-
JIEM.

Jlorapugm uncna. CpoiicrBa jJorapupma. JlecaTHYHbIC H HATYPAJBbHBIE JIOrapu(MbI.

CuHyc, KOCHHYC, TAHT€HC, KOTAHT'€HC YHMCJI0BOr0 apryMeHTa. APKCHHYC, APKKOCHHYC U
APKTAHI'€HC YHUCJI0BOI0 apryMeHTa.

YpaBHeHUsI M HEPABEHCTBA.

ToxnecTBa U TOXK/IECTBEHHbIE ITPpeoOpa3oBaHus. Y paBHEHNE, KOPEHb YPaBHEHHUS.

PaBHOCWIBHBIEC ypaBHEHUS U ypaBHEHM-CIIeICTBUS. HepaBeHCTBO, penieHne HepaBeHCTBA.

[TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH, COAEPIKAILIMX CTENIEHU U KOPHHU.

UppanuonanbHble ypaBHeHUss. OCHOBHbBIE METO/bI PELICHUS HPPAlMOHATIbHBIX YPaBHEHUH.

ITokxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS 10KA3aTEIbHBIX YPABHEHUI.

[TpeobpazoBanue BbIpaKeHHH, colepKaliiX Jorapudmel.

Jlorapugmuueckue ypaBHeHUsl. OCHOBHBIE METObI PEIICHUS JIOTapu(PMUUECKUX YpaBHEHUI.

OcHoBHbIe Tpuronomerpudeckue Gpopmynsl. [IpeodbpazoBanue TPUTOHOMETPHUUECKHUX BBIpaXKe-
HUU. Pelenue TpUroHOMETpUIECKUX YPaBHEHUN.

[TocTpoeHre MaTeMaTHYECKUX MOJIETEH PEaTbHONW CUTYAllMU C MTOMOIIBIO YPaBHEHUM U HEpa-
BEHCTB. [I[puMeHeHre ypaBHEHUHN U HEPABEHCTB K PELICHUIO MaTEMaTUYECKUX 3a1a4 U 3a1a4 U3 pa3jind-
HBIX 00JacTel HayKH U peabHOM KU3HU.

DyHKIUHN U TpadUKH

OyHK1Ms, criocoOsl 3aanus GyHkuu. Bzaumuo odpatasie pyHkunn. Kommnosumus GyHKIuii.
I'paduk pynkunu. dnemeHTapHble IpeodpazoBaHus rpadUKoB PYHKINH.
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OO6nacth ompeaeneHust U MHOXKeCTBO 3HaueHni pynkmuu. Hymu ¢ynkmuun. [IpomexyTku 3Ha-
KonocTosiHCTBa. YeTHble 1 HeueTHbIe pyHKuuu. [leprnoanueckue pynkiun. [IpoMexyTku MOHOTOHHO-
cTi pyHKIMH. MakcuMyMbl 1 MUHUMYMbI GyHKIMU. Hanbonbiiee u HauMeHbllee 3HaYeHus GyHKIUU
Ha IIPOMEXYTKE.

Jluneitnasi, kBagpaTuyHas U ApoOHO-TMHEHAsS QyHKIMU. DIIeMEHTapHOE UCCIIeIOBaHUE U T1O0-
CTpOEHHUE UX TPpaUKOB.

CrenenHas GyHKIHS ¢ HATYPaJIbHBIM M IIEJIBIM TTOKa3zareneM. Ee cBoiicTBa u rpaduk. CBoricTBa
U rpaduK KOpHS N-0if cTENeH! Kak (yHKIUKA 0OpaTHON CTETIEHH C HATYpaJIbHBIM ITOKA3aTeNEM.

[TokazarenbHast U norapudmuueckas GyHKIUHN, UX cBoiicTBa U rpaduku. Mcnonb3zoBaHue rpa-
(buKOB QYHKIMI U1 pelIeHns] ypaBHEHUH.

Tpuronomerpuyeckasi OKpYKHOCTb, OIpe/eJIeHIe TPUTOHOMETPHUYECKUX (DYHKIIUN YHCIOBOTO
apryMeHTa.

OyHKIMOHATbHBIE 3aBUCUMOCTH B pealIbHbIX IIPOIEccax U ABIEHUsX. [ paduku peanbHbIX 3aBU-
CUMOCTEM.

Hauyana maTremMaTn4yeckoro aHajamsa

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHUs IOCJIEA0BaTEIbHOCTEH. MeTod MaTeMaTUYECKOH HH-
OyKIuUu. MOHOTOHHBIE U OTPAaHUYEHHBIE [TOCIIEI0BATEIbHOCTH. VICTOpUSI BOBHUKHOBEHUSI MAaTEMAaTHYE-
CKOTO aHaJIn3a KaK aHaji3a OECKOHEYHO MaJIbIX.

HenpepriBable (yHKIIMM U WX CBOMCTBA. TOYKM pa3zpbiBa. ACUMOTOTHI TPa@uKOB (YHKIIHIA.
CaoiicTBa pyHKIMH HETIPEPHIBHBIX HA OTpe3Ke. MeToa MHTEPBAIOB sl perieHus HepaBeHCTB. [Tpume-
HEHUE CBOWCTB HEMPEPBIBHBIX (PYHKIIMIA IS pEIICHUS 3a]1a4.

[lepBast u BTOpass Mpou3BogHBbIC (yHKIUH. OmpeneicHne, TeOMETPUUYSCKU U (pU3MIecKuii
CMBICJI IPOU3BOIHON. YpaBHEHHE KacaTeabHOU K rpaduky GyHKIUU.

[TpousBoaHble 3neMeHTapHbIX (QyHKuMi. [Ipou3BonHas CyMMbl, NPOU3BEACHUS, YaCTHOTO U
KOMITO3UITUHU (PYHKITHIA.

MHo3ecTBa 1 JJOTHUKA

Conep:karenbHas Junus «I'eomerpus»

IIpsiMBbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbl€ TOHATUS cTepeoMeTpui. Touka, mpsimasi, IIOCKOCTh, TpocTpaHcTBo. [lonsTre 00 ax-
CHOMAaTUYECKOM ITOCTPOCHUH CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3aumHoe pacrnonioskeHue MpsiMbIX B MPOCTPAHCTBE: NEPECEKAIOIINECs, TapajlieNIbHbIE U CKpe-
nuBaronivecs npsmMele. [IpusHaku ckpemuBaromuxcs npaMbiX. [lapannenbHOCTh OPSAMBIX U TUIOCKO-
CTEH B MPOCTPAHCTBE: MapajiesbHbIE MPSMbIE B IPOCTPAHCTBE, MAPAJIEIbHOCTh TPEX MPSIMBIX, apal-
JIeNBHOCTH MPSIMOM U Tu1ockocTH. [lapaniensHoe U eHTpadbHOE NPOEKTHUPOBaHUE, N300pakeHue Gu-
ryp. OCHOBHBIE CBOICTBa MapajuieIbHOTO MPOEKTUpoBaHUs. M300pakeHune ¢Guryp B napauieabHOM
IIPOEKIMH. YTJIBI C COHANPABICHHBIMU CTOPOHAMH, YTOJI MEKIY NPSMBIMHU B npocTpaHcTBe. [lapan-
JIEBHOCTh IJIOCKOCTEW: MapajljiesbHbIe INIOCKOCTH, CBOWCTBA MapaJUIeNIbHBIX IIIOCKOCTER. IIpocreii-
IIM€ IPOCTPAHCTBEHHBIE (PUTYPBI HA IUIOCKOCTHU: TETPASP, Mapauleenunes, HIOCTPOCHUE CEYeHUH.

[leprieHAUKYIAPHOCTD MPSAMOM M IJIOCKOCTU: NMEPHEHAUKYISIPHbIE MPSMbIE B MPOCTPAHCTBE,
IIpsIMBbIE NTApaJUIEIbHBIE U EPIIEHINKYIISPHBIE K IIIOCKOCTH, IPU3HAK MEPIEHIUKYIIPHOCTH IPSIMON 1
IUIOCKOCTH, TeopeMa O MPSIMOM MepPHeHIUKYISIPHON IIOCKOCTH. OpTOroHallbHOE MPOEKTHPOBAHHUE.
[lepnieHIUKYNAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU J0 INIOCKOCTH, PACCTOSIHUE OT MPSIMON 110 MJI0C-
KOCTH, TpoeKIusi (pUrypsl Ha miaockocThb. [lepneHIuKynspHOCTh MIOCKOCTEN: MPU3HAK MEepPHEHANKY-
JSIPHOCTH JIBYX IJIockocTel. TeopeMa o Tpex neprneHauKyspax.

VYrabl B IpOCTPAHCTBE: YOI MEXAY MPSAMON U IMIIOCKOCTHIO, ABYTPAHHBIN YTOJI, JMHEHHBIA YO
ABYTrpaHHOro yria. TpexrpaHHblii 1 MHOTOrpaHHble yribl. CBOMCTBA MJIOCKUX YIJIOB MHOTOTPAaHHOIO
yria. CBoiCcTBa MIOCKUX U ABYIPAaHHBIX YIJIOB TPEXI'PAHHOTO yria. TeopeMbl KOCUHYCOB U CHHYCOB
JUI TPEXTPAHHOTO YIJa.
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MHOrorpaHHuKH

Buzasl MHOrorpaHHUKOB, pa3BepTka MHOrorpaHHuka. [Ipusma: n-yroyibHas npusma, npsmas u
HaKJIOHHasl IPU3Mbl, O0OKOBas U MOJIHAsl HOBEPXHOCTh Npu3Msl. [lapannenenunen, npsmMoyroiabHbI na-
pajutenenumen U ero ceorcrea. Kparyaimume nmyTr Ha IOBEPXHOCTH MHOrorpaHHuka. [Iupammna: n-
yrojipHasi MUpaMuja, NpaBUWIbHAs U ycedeHHas nupaMuibl. CBolicTBa pedep 1 OOKOBBIX I'paHel mpa-
BWIBHOM nupamuzbl. IIpaBuibHble MHOIOTpaHHUKH: NPAaBUIIbHAS NIpU3Ma U NIPaBUIIbHAA NHUpaMUIA,
IIpaBUJIbHAS TPEYrojbHas MUpaMMJa W MpaBWIbHBIA TeTpa’nap, KyO. IIpencraBneHue o mpaBUIIBHBIX
MHOT'OIPaHHHUKAX: OKTadAp, AOJEKA3 AP U UKOCAIP.

Beruucnenue 31eMEHTOB MHOIOIPaHHMKOB: peOpa, quaroHan, yriasl. Ilnomane 60koBoil mo-
BEPXHOCTH M TIOJIHOM MOBEPXHOCTU MPSIMOM MPU3MBI, TUIONIAAb OCHOBAHHM, TeopeMa 0 OOKOBOU MO-
BEPXHOCTH NPsIMO nipu3Mel. [1om1ane 60K0BOM IOBEPXHOCTH U MOBEPXHOCTH MPABUIIBHON MUPaMU/IBI,
Teopema O IJIOIAU YCEUCHHON TUPaMUIBbL.

CuMMeTpHs B IPOCTPAHCTBE. DJIEMEHTBI CUMMETPUN NIPAaBUJIbHBIX MHOTOTPAHHUKOB. CUMMET-
pHUs B IPAaBWJIBHOM MHOTOI'PDAaHHMKE: CHMMETpUs NapajuleIenuIea, CAMMETPHS IIPABUWIBHBIX IIPU3M,
CUMMETpUS IPABWIBHOM UPaMU/IbIL.

BekTopsl 1 KOOpAMHATHI B IPOCTPAaHCTBE

IToHsiTHSI: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOP, IJIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI KOJI-
JIMHEapHbIE, COHAIIPABIICHHBIE U IPOTUBOIIOJIOKHO HAIIPABJIECHHbIE BEKTOPBL. PaBeHCTBO BEKTOPOB. [len-
CTBUS C BEKTOPAMU: CJIO)KEHHUE U BBIUYUTAHUE BEKTOPOB, CYMMa HECKOJIbKUX BEKTOPOB, YMHO)KEHHE BEK-
Topa Ha yucino. CBolicTBa ciokeHus: BeKTopoB. CBoICTBa yMHOKEHUs BeKTOpa Ha uucio. [lonsrue
KOMIUIaHapHbIEe BEKTOPBI. [Ipru3HaK KOMILUIaHAPHOCTH TpeX BeKTOpoB. IIpaBuiio napamnenenumnesna.

TeopeMa 0 pa3noXkeHUN BEKTOpA IO TPEM HEKOMIUIAHAPHBIM BeKTopaM. [IpsmoyromnbHas cu-
CTeMa KOOpIuHaT B npocTpaHcTBe. KoopanHatel BekTopa. CBsA3b MKy KOOpAUHATAMH BEKTOpA U KO-
OpAMHATaMU TOYEK. YTOJI Mexay BekTopaMu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.

COIlep)KaTeJIbHaSI JIMHUHA «BepOﬂTHOCTb H CTATUCTHUKA»

I'pad, cBs3HbIM rpad, myTH B rpade: nukibl U nenu. CTeneHs (BaJIeHTHOCTh) BepIIUHBL. I'padbl
HAa IJIOCKOCTH. [lepeBbs.

CrnyyaiiHble SKCIEPUMEHTHI (ONBITHI) M CIy4aiHble COOBITUSA. DJIeMEHTapHbIE COOBITHS (HC-
xoJpl). BeposiTHOCTB ciryyaiiHOro coObITHs. BiIM30CTh 4acTOTHI U BEpOSATHOCTH coObITHI. CiyyaiiHbie
OTIBITHI C PABHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMH COOBITUSMHU.

Onepauuy HaJ COOBITHSIMU: IepeceyeHne, 00beIMHEHNE, TPOTUBOMNOJIOXKHbIE coObITUs. [1na-
rpaMMel Ditsiepa. @opMyiia CI0KEHHS BEPOSITHOCTEN.

VYciioBHas BEpOATHOCTh. Y MHOXKEHHE BEPOSITHOCTEN. [[epeBo cinydailHOro skcnepuMmenTa. @op-
MyJa noyiHoi BepositHocTH. @opmyna baiteca. HezaBucumblie coObITHS.

buHapHbIii ciryyaliHbli ONBIT (MCHIBITAHUE), ycnieX U Heynaya. HezaBucumeble ucnpitanus. Cepus
HE3aBUCHMBIX MCIIBITaHUH 710 mepBoro ycnexa. [lepectanoBku u akropuan. Yucno coueranuid. Tpe-
yronbHUK [lackans. @opmyna 6unoma HeroToHa.

Cepus He3aBUCUMBIX UcbITaHUN bepHymmu. CinydaiiHbli BBIOOP U3 KOHEYHOM COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. Pacnipenenenue BepoaTrHocTel. Jluarpamma pacrpeaeneHus.

Onepaunu Haj ciydyailHBIMM BelnuuHaMmu. buHapHas ciydaiinas BenuuuHa. [Ipumepsl pacnpe-
JIeJIeHUH, B TOM YHCJIE T€OMETPUYECKOe U OMHOMHUAIIBHOE.

CoBMecTHOE pacnipeiesieHue IBYX ciaydallHbIX BelnunH. He3aBucumble cilydaliHble BETUYHUHBI.

Marematuueckoe 0XHJaHue CydailHON Beln4yuHbl (pacnpenenenus). [lpumepsl npuMeHeHus
MaTeMaTHYeCKOro OXKUIaHus (CTpaxoBaHMe, JoTepes). MaTemaTnyeckoe okujaHue OMHapHOU ciyvaii-
HOM BEIMYMHBL. MaTeMaTH4YeCKOe OXKUIAaHUE CyMMBI CIIy4alHbBIX BEJIMYMH. MaTemaTudyeckoe OKujaa-
HUE TeOMETPUIECKOT0 U OMHOMHAIILHOTO pacipeaeIeHUH.
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Jucniepcust 1 cTaHAApTHOE OTKIOHEHHWE CIydyallHOW BeNWUYWHBI (pacmpenencHus). Jucnepcus
OMHAPHOI ciydaifHON BeMUYMHBL. MaTeMaTn4ecKoe 0XKUJaHue IPOU3BEICHHS U TUCTIEPCUS CYMMBI He-
3aBUCUMBIX CITy4alHbIX BEJIMUYUH. J(ucnepcust 1 cTaHAapTHOE OTKJIOHEHHE OMHOMUAIBHOTO pacrpesie-
neHus. Jlucnepcus ¥ CTaHIapTHOE OTKJIIOHEHUE F€OMETPUYECKOTO PACTIPEIEICHUS.

11 kanacc
ConepxartesibHasi JUHUS «AJIreOpa U HAYAJIA AHAJIN32)

Yuciaa ¥ BHIYUCIEHUS

CBOOOJIHO OTIEPHPOBATH MOHITHAMU: HATYPAIBHOE U IIEJIO€ YMCIIO, MHOYKECTBA HATYPAIbHBIX U
LEJIBIX YHMCEJI, UCIIOIb30BaTh Mpu3Haku aenumoctu nensix yucen, HOJl u HOK natypanbHbIX uncen
JUISL pelieHus 3a71a4, IPUMEHSTh alropuT™ EBkina;

CBOOOIHO OIIEPUPOBATH MOHSATHEM OCTATKA [0 MOAYJIO, 3alMUCHIBATh HATYPAITbHBIC YUCIIA B pa3-
JINYHBIX TO3UIIMOHHBIX CUCTEMaX CUMCIICHUS;

CBOOOJIHO KOMIUIEKCHBIX ONEPUPOBATH MOHATUAMH: KOMIUIEKCHOE YHCIO U MHOXKECTBO YHCEII,
MPEACTABIIAThL KOMILIEKCHBIC YKCIIa B alreOpanyeckod M TPUTOHOMETPUYECKOH (hOpMe, BBITOIHATH
apumeTHUecKre orepamyy ¢ HUMU B H300paKaTh HA KOOPIUHATHON TUIOCKOCTH.

YpaBHeHNs M HEPABEHCTBA:

CBOOOIHO OIEPHPOBATH MOHATHIMH: UPPANMOHAIBHBIC, MOKAa3aTeIbHBIC U Jorapu(MudecKue
HEpPaBEHCTBA, HAXOJIUTh UX PEIICHUS C TTOMOIILI0 PABHOCUJILHBIX TIEPEXO0/I0B;

OCYIIECTBIISATh OTOOP KOPHEH MPU PEIICHUH TPUTOHOMETPUUECKOTO YPAaBHEHUS;

CBOOOJIHO OIEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABCHCTBO, IPUMEHATH HEOOXO/H-
MbIe (GOPMYJIBI JIsl PEIICHUSI OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX HEPABCHCTB;

CBOOOJHO ONEPUPOBATh MOHATUAMHU: CUCTEMA M COBOKYITHOCTb YpaBHEHHUI U HEPaBEHCTB, PaB-
HOCHUJIBHBIE CUCTEMBI U CUCTEMBI-CIEIACTBHS, HAXOAUTh PELICHHUS] CUCTEMbI U COBOKYITHOCTEN panuo-
HAJTBHBIX, HPPAIMOHAIILHBIX, ITOKA3aTEIbHBIX U JIOTapH(PMUUESCKUX YPAaBHECHUI U HEPABCHCTB;

pelaTth palroHaibHbIe, UppAllMOHATbHBIC, TOKa3aTeIbHbIe, JJOrapu(MUIECKUE U TPUTOHOMET-
pUYECKUE YPAaBHEHUS M HEPABEHCTBA, COJIEPKALIME MOYJIN U TapaMETPhI;

MPUMEHSTh rpapuueckre METO bl ISl pEIIeHHUs YPaBHEHUN U HEPABEHCTB, a TAKXKe 3a/1ay C Ma-
paMeTpamu;

MOJICJIMPOBATh pPealibHbIE CUTYaIlMH Ha S3bIKE anreOpbl, COCTABIATH BBIPAKECHUS, YPaBHEHHUS,
HEpPABEHCTBA M MX CUCTEMBI MO YCJIOBUIO 3aJ1ayM, UCCIEIOBATh TOCTPOCHHBIE MOJEIH C UCIOJIb30Ba-
HUEM ammapaTa anreOpbl, HHTepIPETUPOBATh MOTy4YEHHBIH Pe3yabTaT.

DyHKIUUHA U TPaPUKH:

CTPOUTH rpaUKU KOMITO3ULIUU (PYHKIIUIA C TOMOIIBIO DJIEMEHTAPHOTO UCCIIEI0BAHUS U CBOICTB
KOMITO3HITMH JBYX (YHKIIM;, CTPOUTH T€OMETpHUUECKHE 00pa3bl ypaBHEHHI U HEPABEHCTB HA KOOPIH-
HaATHOH INIOCKOCTH;

CBOOOJIHO OMEPUPOBATH MOHATHUAMH: TPaQUKU TPUTOHOMETPUUECKUX (DYHKIMI; TPUMEHSTH
GYHKIIUH 17151 MOJICIIUPOBAHUS U UCCIIEIOBAHUS PEAbHBIX MPOIIECCOB.

Havana maremMaTuyeckoro anaansa:

UCIIOJIb30BaTh IPOU3BOHYIO JJIs UCCIIETOBaHUS (PYHKIIMH HA MOHOTOHHOCTh U 9KCTPEMYMBI,

HaXO0JIUTh HauOOJIbIIIeEe U HAUMEHBIIIEe 3HAYCHUSI (PYHKITUU HEMPEPHIBHON Ha OTPE3KE;

KCIIOJIb30BaTh MMPOM3BOAHYIO U HAXOXKIEHUS HAWIYYIIETO PEIIEHUs B MPUKIATHBIX, B TOM
YHUCJIE COIMAJIbHO-3KOHOMHYECKHX, 3a/1a4ax, JUIsl OMPEIESICHUs] CKOPOCTU M YCKOPEHU Ipollecca, 3a-
JTaHHOTO (hopMyIol MK TpapuKoM;

CBOOOJTHO OTIEpUPOBATH MOHATUSIMHU: TIEPBOOOPaA3HAs, ONIPEACICHHBIA HHTErPajl, HAXOIUTh TIep-
BOOOpa3HbIC AIEMEHTAPHBIX (PYHKIUN U BBRIUUCISTH HHTErpan 1o ¢popmyne Heiorona-Jleitbnuna;

HaXOJIUTh TIJIOMIAIN TUIOCKUX (PUTYP U 0OBEMBI TEJI C ITOMOIIIBIO0 HHTETPAJIa;

UMETh MPEACTaBICHUE 0 MaTeMaTHYECKOM MOJEIMPOBAHUH Ha MpUMepe cocTaBieHus nudde-
PEHLNAIBHBIX YPABHEHUN;
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pe€umiaTh NPUKIIAAHBIC 3a4a4X, B TOM YHCJIC COONUAIbHO-O3KOHOMUYCCKOI'0 U (1)I/I?>I/I‘IGCKOI‘O Xapak-
TCpa, CPpCACTBAMU MATCMATHYICCKOI'0 aHain3a.

ConepmaTenLHaﬂ JIMHUA «FeOMeTpm{»

Tesa BpaleHus

[TonsTust: UUIMHIpPUYECKAs MOBEPXHOCTh, KOHMUYECKas MOBEPXHOCTh, cheprueckas MOBEpX-
HOCTb, 00pa3yrolre MoBepxHocTel. Tena BpanieHus: HMINHIP, KOHYC, YCEYCHHBIN KOHYC, cdepa, map.
B3aumHuoe pacronoxxenue cepbl U IIOCKOCTH, KacaTelbHas IUNIOCKOCTh K cdepe. M3o0paxkenue ten
BpallleHus Ha TIOCKOCTU. Pa3BepTka nmnunapa u konyca. Cummerpust cepsl u miapa.

O0beM. OcHOBHEIE CBOICTBA 00beMOB Tell. Teopema 06 00beMe MPSMOYTOJIBLHOTO Tapasiiesne-
numneaa u cienctsus u3 Hee. O0beM NpSAMON U HAKIOHHOW MPU3MBI, HWIMHAPA, TUPAMUIBl U KOHYCA.
OOmbeMm mapa ¥ 1apoBOTO CErMEHTAa.

KomOunanmu Ten BpaiieHuss 1 MHOTOrpaHHUKOB. [Ipu3mMa, BoucaHHasi B HUWJIMHJP, OMKMCAaHHAS
okozo nwimaapa. [lepecedenue cdepsl u mapa ¢ mwiockocTeio. Kacanue mapa u cepsl mI0CKOCTHIO.
[ToHsiTHE MHOTOTPaHHMKA, OMIMCAHHOTO OKOJIO cephl, chepbl, BIUCAHHON B MHOTOTPAHHUK WJIU TEJIO
BpAILCHHUS.

[Tnomane MOBEpXHOCTH IMIIMHPA, KOHYCA, TUIOIaas chepsl u ee yactei. [logobue B mpocTpan-
ctBe. OTHOILIEHHE 00BEMOB, IUIOIIAJACH MoBepXHOCTEN M0100HBIX ¢uryp. I[IpeobpazoBanue nogodus,
roMoTeTus. Pemenue 3a1a4 Ha MIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenne ceyeHnid MHOTOTPAHHUKOB M TEJI BPALICHHUS: CEUSHHs IMIMHAPA (TTapajuieIbHO
MEPIeHIUKYIIPHO OCH), CEYCHHsI KOHYCa (MapalljielIbHOE OCHOBAHHIO M MPOXO/SIee Yepe3 BEePIINHY),
CeUeHHs [1apa, METObI TOCTPOCHHSI CEYEHUI: METO]I CJICZ0B, METOJI BHYTPEHHEIO MPOCKTUPOBAHMUS,
METO/]I IEPEeHOCa CeKYIIEH MIOCKOCTH.

BeKkTopbl M KOOPIAMHATHI B IPOCTPAHCTBE

Bekrtopsl B mpocTpanctBe. Onepaiiuu HajJ BeKTopaMu. BekTopHoe ymHOkeHHE BEeKTOpOB. CBOIi-
CTBa BEKTOPHOTO yMHOKeHUsI. [IpsiMmoyrosipHas ciucrema KOOpaAMHAT B IpocTpancTBe. KoopmHaThl Bek-
Topa. Pa3noxkenue Bekropa no 6azucy. KoopanHaTHO-BEKTOPHBIN METOJ MPU PEIIEHUN reoMeTpuye-
CKHUX 3aJ1ad.

JIBH2KeHHS B IIPOCTPAHCTBE

JBwxenust npoctpanctBa. Otobpakenus. [[Buwkenuss u paBeHcTBO ¢uryp. OOmme cBoiicTBa
IBW>KEHUH. Buzpl BHKeHUH: mapajuienbHbli IepeHoc, IEeHTpaIbHas CUMMETpPHUS, 3epKaibHast CHMMET-
pusi, MOBOPOT BOKpYT npsimoid. IIpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.

ConepmaTenLHaﬂ JIMHUSA «BepOHTHOCTb H CTATUCTHKA»

HepasenctBo YeObméBa. Teopema UeOniméBa. Teopema bepuymnu. 3akoH OOJIBIIMX YKCET.
Bri6opounsiii MeTo ccnenoBanuil. Beibopounble xapakTepucTuku. OlieHUBaHUE BEPOSATHOCTH COOBI-
THS 110 BBIOOPOUHBIM JJaHHBIM. HenpepriBHbIE cilydaiinbie BennyuHbl. [IpuMepsl. @yHKIMS IIOTHOCTH
BEPOATHOCTH pactpezeneHusi. PaBHOMepHOe pacmpe/enieHne U ero CBOMCTBA. 3ajauu, MPUBOISIINE K
MOKa3aTeIbHOMY pactpe/eNieHH0. 3a1auu, MPUBOAIINE K HOPMAIBHOMY pactpeaeicHnto. OyHKus
IJIOTHOCTA BEPOSITHOCTH TMOKA3aTENbHOTO pachpeneeHus, (PYHKIHS TIOTHOCTH BEPOSATHOCTH HOP-
MaJIbHOTO pacnpeaeieHus. DyHKINS MIIOTHOCTH M CBOWCTBAa HOPMAIBHOTO PACIIpeICTICHUS.
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Ilnanupyembie pe3y/ibTaThl
0CBOCHHS Kypca MaTeMaTHKH (0230BbIil YPOBEHbD)
HA YPOBHE CpeAHero ooduero o0pasoBaHus

JINYHOCTHBIE pe3yjbTaThbl

1) rpa:xnaHCcKOro BOCIIMTAHUSA:

c(OPMUPOBAHHOCTH TPAKIAHCKONW TO3UIIMH O0YUYAIOIIETOCs KaK aKTUBHOTO U OTBETCTBEHHOTO
YJieHa POCCUHCKOr0o O0IECTBa, MPEICTaBICHUE O MAaTEMaTHYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS pa3-
JUYHBIX CTPYKTYP, SBICHUH, MPOLIETYP TPAKIAHCKOTO 00IIECTBa (BBIOOPHI, ONIPOCHI U IPYroe), YMEHUE
B3aMMO/ICIICTBOBATD C COLIMATBHBIMUA HHCTUTYTAMH B COOTBETCTBHUHU € UX (DYHKIMSMU U Ha3HAUYCHUEM;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(OpPMHUPOBAHHOCTh POCCUMCKON TPakJAHCKOM HICHTHUYHOCTH, YBaXKEHUS K MPOIUIOMY U
HACTOSIIEMY POCCUMCKON MAaTEMAaTUKH, [IEHHOCTHOE OTHOIIEHUE K JJOCTUKEHUSIM POCCUMCKUX MaTeMa-
TUKOB U POCCHUICKOM MaTeMaTH4eCKON IIKOJIbI, UCIIOJIB30BAaHUE 3TUX JOCTH)KEHUN B APYTrUX HayKax,
TEXHOJIOTHUSX, c(hepax IKOHOMUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JIYXOBHBIX IIEHHOCTEH POCCUIICKOT0 Hapoaa, ChOPMHUPOBAHHOCTh HPABCTBEHHOTO CO-
3HAHHUS, ITUHYECKOTO MOBECHUS, CBSI3aHHOTO C IPAKTHUYECKUM TPUMEHEHUEM JTOCTH)KEHUN HAYKH U Jie-
SATEITHLHOCTHIO YUCHOTO, OCO3HAHHE JIMYHOTO BKJIAJa B MOCTPOCHHUE YCTONYHBOTO OYIyIIETO;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIICHUE K MUPY, BKITIOYAs 3CTETUKY MaTEMaTHICCKIX 3aKOHOMEPHOCTEH, 00h-
€KTOB, 3aJa4, PEUICHUH, pacCyX ACHUI, BOCOPUUMYNBOCTh K MAaTEMAaTUYECKUM aCIEKTaM Pa3IUYHBIX
BHJIOB UCKYCCTBA;

5) puzuveckoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MAaTEMaTUYECKHE 3HAHUS B MHTEpPEcax 3J0pPOBOTO H
6e30macHOro oopasa *HU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3[I0POBBIO (370pOBOE MUTaHKE, cOa-
JTAHCUPOBAHHBIN PEXKUM 3aHATUM U OTJIbIXA, PETYJIsIpHAs (PU3nUecKast akTUBHOCTH ), (PH3NUYECKOe CoBep-
HIEHCTBOBAHUE MPU 3aHIATHUIX CIIOPTUBHO-030POBUTEIBHON JI€ATEIBbHOCTBIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHHE [EHHOCTU TPYIOII00US, HHTEpEC K pa3IuvHbIM cepam mpo-
(dheccroHaTBHOM NeATETLHOCTH, CBA3aHHBIM C MATEMATHKON U €€ MPUIIOKEHUSIMH, YMEHHE COBEPIIAThH
OCO3HaHHBIN BeIOOp Oynymieit npodeccun u peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHbI, TOTOB-
HOCTb U CIIOCOOHOCTh K MaT€MaTH4YEeCKOMY OOpa30BaHMIO U CaMOOOPa30BAHMIO HA MPOTSKEHUH BCel
YKU3HHU, TOTOBHOCTh K AKTUBHOMY YYacCTHIO B PEUIEHUHU MPAKTUYECKHX 3a/1a4 MAaTEMaTUYECKON Hampas-
JIEHHOCTH;

7) IKOJIOTrHYeCKOr0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh IKOJIOTHYECKON KYJIbTYphI, TOHUMAHUE BIUSHUS COIIMAIIBHO-IKOHOMUYE-
CKHX TPOIECCOB Ha COCTOSHUE MPHUPOIHOMN U COIMATBLHOM Cpefibl, 0CO3HAHME TI00aNIBHOTO XapaKkTepa
9KOJIOTUYECKHUX TTPOOJIeM, OpUECHTAIIMS Ha MPUMEHEHNE MaTeMaTUUeCKUX 3HAHUH JIJISl pelieHus 3a/1a4 B
00acTy OKpYIKAIOIEeH Cpe/ibl, MIIaHUPOBAHUE TIOCTYNKOB M OLIEHKH MX BO3MOXHBIX TOCIEACTBUN IS
OKpY>Karollen Cpeibl;

8) HeHHOCTH HAYYHOI0 NO3HAHMA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH ¥ OOIIECTBEHHOH MPaKTUKH, TOHUMaHNEe MAaTEeMaTUYECKOW HayKU Kak cepbl YeIOBEUYECKOH Je-
SITEIbHOCTH, 3TAIOB €€ Pa3BUTHUS U 3HAYMMOCTH TSI PA3BUTHS [IUBUIIN3AIIAN, OBJIAJICHUE SI3BIKOM MaTe-
MAaTHKHU U MATEMATHYECKOU KYJIbTYPOU KaK CPEJICTBOM IMO3HAHUSI MUPA, TOTOBHOCTb OCYILIECTBIIATH IIPO-
€KTHYIO U UCCIIEA0BATEIIBCKYIO AEATEIbHOCTh MHANBUIYATHLHO U B TPYTITIE
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MeTtanpeaMeTHbIe pe3yJbTaThI

B pesynbrare n3ydeHus MaTeMaTUKHU Ha YPOBHE CpEAHEro o0IIero oopa3oBanus y odyydarole-
rocst Oynyt chopMupoBaHbI IO3HABATEIBHBIE YHUBEPCATIbHBIE YIEOHbIC EHCTBUS, KOMMYHUKATUBHBIC
YHHUBEpcajbHble y4eOHbIE IEHCTBUS, PEryJISITUBHbBIE YHUBEpPCAIbHbIE YUeOHbIE AEMCTBUSI, COBMECTHAS
NESATEIbHOCTD.

Ilo3HaBaTebHBIE YHHBeEpCAIbHbIE YUeOHbIe 1eHCTBUSA

ba3oBbie nOrMYECKHE NEUCTBHUS:

BBISBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKH MaTeMaTHYECKIX OOBEKTOB, MOHITUH,
OTHOIICHUN MEXIY MOHATUAMU, POPMYIUPOBATH ONPECIICHUS OHATUH, yCTaHABITUBAThH CYIIECTBEH-
HBIN MPU3HAK KJIacCH(PUKALIUY, OCHOBAHHS JJIs1 0000LICHNS ¥ CpaBHEHHSI, KpUTEPUU TPOBOAUMOTO aHa-
nn3a;

BOCIIPHHUMATh, (POPMYIUPOBATh M NMPEOOPA30BBIBATH CYKICHHS: YTBEPAUTEIbHBIC M OTPHUIIA-
TeJbHbIC, €IMHUYHbIC, YACTHBIC U OOIINE, YCIOBHbBIE;

BBISBIISITH MATEMAaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHS B (haKTaxX, JaHHBIX,
HAOIIO/ICHUSX U YTBEPXKICHUSX, IPEANIaraTh KPUTEPHUH ISl BBISIBICHUS 3aKOHOMEPHOCTEH M MPOTHBO-
peunii;

JienaTh BbIBOJIbI C HCIIOJIb30BAaHUEM 3aKOHOB JIOTHUKH, 1€1YKTUBHBIX U HUHIYKTUBHBIX YMO3aKIIIO-
YEHU, YMO3aKIFOUEHUH 110 aHAJIOTUU;

MPOBOJANTH CAMOCTOSATEIBHO JI0OKA3aTEIhCTBA MATEMAaTUYECKUX YTBEP)KIEHUH (MpsSMbIE U OT
IIPOTUBHOT0), BBICTpauBaTh apryMEHTAlUI0, IPUBOAUTH IPUMEPHl U KOHTPIPUMEpPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CY>KJCHHS U BHIBObI;

BbIOMpaTh cr1oco0 pereHus yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHHUS, BbI-
OupaTh HanboJiee MOIXOSAIINMA C yYETOM CaMOCTOSITEILHO BBIJICTICHHBIX KPUTEPHEB).

Bba3oBble uccienoBareibCKue AeHCTBUA:

HCIIOJIb30BaTh BOMPOCHI KaK HCCIEA0BATEIbCKUN MHCTPYMEHT MO3HaHUs, (GOpMyIUpPOBaTh BO-
pOCHl, (PUKCHPYIOUIHE MTPOTHBOPEUUE, MPOOIEMy, YCTaHABIMBATH UICKOMOE U JIaHHOE, (JOPMHUPOBATH
TUIIOTE3Y, apIYMEHTUPOBAThH CBOIO ITO3UIUI0, MHEHHUE;

IIPOBOJIUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIETOBAHNE IO YCTAaHOBJICHUIO
0coOeHHOCTeH MaTeMaTuYecKoro 00beKTa, sIBIICHUS, IPOLIECCa, BHIIBICHUIO 3aBUCUMOCTEH MEXTy 00b-
€KTaMH, SABJICHUSMU, [IPOLECCAMU;

CaMOCTOSITENIbHO (HOpMyIUpoBaTh OOOOIIEHHS M BBIBOJBI IO pe3yibTaTaM IPOBEAECHHOTO
HaOJII0/IeHUs1, UCCIIEJIOBAHMSI, OLIEHUBATh JOCTOBEPHOCTD MOIYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 0000-
IICHUH;

IIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IPOLECCA, & TAKKE BBIJIBUTATh MPEAIOJIOKEHUS O €ro
Pa3BUTHUHU B HOBBIX YCIIOBHSX.

Padora ¢ undpopmanmeii:

BBISBIIATH J€PUIMTHI HHPOPMALIUH, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA BOIIPOC U /IS pelle-
HU 33/1a4H;

BBIOMPATh MHPOPMALIUIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIM3UPOBATh, CUCTEMATU3UPO-
BaTh U MHTEPIPETUPOBATH NH(OPMALIUIO PA3IMYHBIX BUJOB U (DOPM MpEICTaBICHHUS;

CTPYKTYPUPOBATh HH(POPMAIIHIO, TPEJICTABIATH €€ B Pa3INYHBIX (POpMax, HIUTIOCTPUPOBATH Ipa-
¢buyecku;

OLIEHUBATh HAJEKHOCTh HH(OPMAIUH [T0 CAMOCTOATENBHO C(HOPMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

Oo0menne:

BOCIPUHUMATh U (POPMYIUPOBATH CYKJEHHS B COOTBETCTBUU C YCIOBHUIMH U 1EJIIMU OOLICHMUS,
SICHO, TOYHO, TPAMOTHO BBIPa)KaTb CBOIO TOUKY 3PE€HHUs B YCTHBIX U IMCBMEHHBIX TEKCTaX, AaBaTh IOsIC-
HEHHS 110 X0y PEUIEHUS 33]1a4i, KOMMEHTUPOBATh NIOJIYYEHHBIN PE3YIIbTAT;
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B X07Ie 00CYXXIEHUS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMOi TeMbI, POOJIEMBI, pelrae-
MO 3a/1a4H, BEICKa3bIBaTh UJI€H, HAIIEJICHHBIEC HA TOUCK PEIICHUS, COTIOCTABIISATH CBOU CYXKACHHS C CYXK-
JNCHUSIMHU APYTUX YYACTHUKOB AHaiora, 0OHapyXUBaTh Pa3IMYUe U CXOJCTBO MO3UIIUN, B KOPPEKTHOU
dbopMe hopMyITUpOBATh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

MPEJICTaBIISTh PE3YJIbTAThl PELICHUS 3a7auu, SKCIIEPUMEHTA, UCCIEOBAHMUSI, TPOEKTA, CAMOCTO-
ATEJNBHO BHIOMPATh (hOpMAT BBICTYIUICHHS C YYETOM 3a/1a4 [TPE3CHTAMN U 0COOEHHOCTEH ayTUTOPUH.

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

CamoopraHu3anusi:

COCTaBJIAITh ILJIaH, AITOPUTM pEIICHUs 3aJaud, BHIOMpPATh CIOCOO pEHIeHHs] C YYETOM HMEIo-
IIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATh BApUAHTHI pe-
MIEHUH C y4€TOM HOBOM MH(OPMAIIHUH.

CaMOKOHTPOJIb:

BJIa/IETh HaBBIKAMHU IO3HABATEJILHOM pediieKcHH KaK OCO3HaHUS COBEpIIAEMbIX JECUCTBUU U
MBICIUTEIBHBIX MIPOIIECCOB, UX PE3YJIBTATOB, BIAJETh CIOCOOAMHU CAMOIPOBEPKU, CAMOKOHTPOJIS TIPO-
1[ecca U pe3yJsibTaTa pelieHusl MaTeMaTH4eCcKon 3a/1auu;

MPEBUIETh TPYTHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH PEIICHUU 33]]a4H, BHOCHTHh KOPPEK-
TUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAIICHHBIX OIIMOOK, BBISIBICHHBIX
TPYAHOCTEH; OLEHUBATh COOTBETCTBHE PE3yJIbTaTa LEIU U yCIOBUSAM, OOBSICHITH MPUYUHBI JOCTHKE-
HUS WU HEAOCTUKEHUS Pe3yIbTaTOB JEATEIbHOCTH, HAXOAUTh OUINOKY, JaBaTh OLIEHKY MPUOOpETeH-
HOMY OIIBITY.

CoBMecTHasl /1eSITeJIbHOCTh:

MMOHMMATh W HCIIOJIB30BATh MPEUMYIIECTBA KOMAH/IHON U WHANBHIYAILHON PaOOTHI IPH pelie-
HUU y4eOHBIX 3a]la4, MPUHUMATh 1€JIb COBMECTHOW NEATeIbHOCTH, TUIAHUPOBATh OPraHU3alUI0 COB-
MECTHOH paboThl, pacipeensiTh BUIbI padoT, TOTOBAPUBATHCSA, 0OCYKIATh MPOIecC M pe3yabTaT pa-
00TbI, 000011IaTE MHEHHS HECKOJIBKHX JIFOEH;

y4acTBOBaTh B TPYyMIOBBIX (opmax paboTel (0OCyxaeHHs, OOMEH MHEHHIA, «MO3TOBBIE
HITYPMBI» U UHBIE), BBIIIOIHITH CBOIO YAaCTh PaOOTHI M KOOPIUHUPOBATH CBOU JIEHCTBUS C APYTUMH UJie-
HaMH KOMaH]Ibl, OLIEHUBATh KA4eCTBO CBOETO BKJIa/a B OOIIUI MPOAYKT MO KPUTEPHUSIM, CPOPMYIHPO-
BaHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

IIpeameTHbIE pe3yJIbTATHI

10 xaacce

K xonny o0yuenus B 10 kjacce 00yyaronuiics MoayyuT ciaelyrolue IpeMeTHbIE pe3ybTaThl
10 OT/AENBHBIM TeMaM y4ueOHoro npeamera «Maremarrka» (0a30BbIi YpOBEHb):

CopnepikaresibHast JMHUSA «AJIre0pa U HA4YAJ1a AaHAJIM32»

Yucsia v BbIYUCICHUA:

CBOOOJIHO OMEPUPOBATH MOHSATUSMU: PAIMOHATBHOE 4YHUCIO, OECKOHEUHAas MEePHOIUYECKas
Ipo0b, MPOIEHTHI, UPPAIIHOHATHHOE YHUCII0, MHOXKECTBA PAIMOHATBHBIX M JEHCTBUTENBHBIX YHUCEN, MO-
IyJIb NEUCTBUTEIBHOTO YHCIIA;

MPUMEHSTH TPOOH ¥ MPOLICHTHI JIJIS PEIIeHHs MPUKIAIHBIX 3a/1a4 U3 PA3IMYHBIX OTpacliell 3Ha-
HUW U pEIbHON KU3HH;

MPUMEHSTh MPUOTUKCHHBIC BBIYMCICHUS, TIPABUIa OKPYTJIICHHUSI, IPUKUIKY U OIICHKY Pe3ylib-
TaTa BBIYMCIICHHI;

CBOOOJHO OMEPHPOBATHh MOHITHEM: CTETICHb C ILIEJBIM MMOKa3aTelleM, UCIOJIb30BaTh MOIXOMI-
11yt GopMy 3amucu NeHCTBUTEIBHBIX YUCEN JUISl PEIICHHS MPAKTHYECKUX 3a/1a4 U IPEACTABICHUS JTaH-
HBIX;

CBOOOJTHO OTIEpUPOBATH OHATHEM: apU(PMETHUUECKUN KOPEHb HaTypaJIbHON CTENIECHU;
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CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENEHB C PAllMOHAIBHBIM I10Ka3aTeIIEM;

CBOOOJTHO OIEPHPOBATH MOHATHAMHU: JIOTapHU(PM dYHCIA, ACCATHYHBIE M HATypajbHbIE JIOTra-
pudMBI;

CBOOOJTHO ONEPHPOBATH MOHATHAMH: CHHYC, KOCHHYC, TAaHT€HC, KOTAHI€HC YHCIIOBOTO apry-
MEHTAa;

OIlEpUpOBaTh  IOHATHUSAMHU:  APKCUHYC, AapKKOCHMHYC U  ApKTaHI€HC  YHUCJIOBOIO
apryMeHTa.

YpaBHeHusI H HepaBEeHCTBA:

CBOOOJTHO ONEpUPOBATh MOHATUAMU: TOXAECTBO, ypaBHEHHE, HEPAaBEHCTBO, PAaBHOCUJIbHbBIE
YpaBHEHHUSI U yPaBHEHUS-CIIEJICTBUS, PABHOCWIbHbIE HEPABEHCTBA;

IPUMEHSATh Pa3JIMYHbIe METO/Ibl PEILIEHHS PALMOHAIBHBIX U IPOOHO-PAlMOHAJIBHBIX YPaBHEHUH,
MPUMEHSATh METOJ] UHTEPBAJIOB JIJIsl pEILICHHs] HEPABEHCTB; CBOOOIHO ONIEPUPOBATH MOHATUSMH: MHOTO-
YJIeH OT OJJHOM NepEeMEHHON, MHOTOWIEH ¢ LIEIbIMU KOA(QPHUIIMEHTaMU, KOPHU MHOTOYJIEHA, TPUMEHSATh
JIeJIEHNEe MHOIOYIEHa Ha MHOT'OWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera ais pewenus 3anay;

CBOOOJIHO OIEPUPOBATh MOHATUSAMU: CUCTEMA JIMHEWHBIX YpPaBHEHHUH, MaTpULa, ONpPEeAEIUTENb
MaTpuIlbl 2 X 2 U €ro reOMETPUUECKUN CMBICT, UCIIOIh30BAaTh CBOMCTBA ONPENCIUTEIN 2 X 2 JIsl BbI-
YHCJICHUS €T0 3HAYEHUS, IPUMEHSTH ONPEACIIUTENN U1 PEIIEHUS CUCTEMBI JIMHEWHBIX YpaBHEHUH, MO-
JIeJINPOBATh peajbHbIE CUTYAIH C IOMOILBIO CUCTEMbI IMHEHHBIX YPaBHEHUH, HCCIIEI0BATh TOCTPOECH-
HbIE MOJIEIIU C IIOMOILBIO MAaTPHUIL U ONPEAEIUTENIEH, MHTEPIIPETUPOBATH MOJyUYEHHBIH PE3YyIIbTAaT;

MCII0JIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMMU JUIsl TpeoOpa30oBaHUsl BhIPaXKEHUI;

BBINOJIHATH NPEOOPa30BaHMs YMCIOBBIX BBIPAKEHHM, COJAEPIKALIMX CTENEHH C PAallMOHAIbHBIM
[I0Ka3aTeleM;

UCIOJIb30BaTh CBOMCTBA JOrapu(pMOB AJisl MpeoOpa3oBaHUs JOrapu(pMUUECKUX BbIpAXKEHUH;

CBOOOJTHO OIEPUPOBATh MOHATHUSMH: WppaAIlMOHAIBHBIC, TTOKA3aTeIbHBIE U JOrapu(PMHUECKUE
YPaBHEHUs, HAXOJUTb UX PELICHMSI C TOMOLIbIO PAaBHOCHIIBHBIX IIEPEXO0I0B NN OCYILECTBIIASA IPOBEPKY
KOpHEH;

IPUMEHSATh OCHOBHBIE TPUTOHOMETpHUYECKUE (GOPMYJIBI U1 IpeoOpa3oBaHusl TPUTOHOMETpUYE-
CKHX BBIPAKCHMIA;

CBOOOJIHO OINEPUPOBATh MOHATHUEM: TPUTOHOMETPUUECKOE ypaBHEHME, IPUMEHATh HE0O0XO0au-
Mble (POPMYIIBI AJIs1 PELIEHUSI OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX YPABHEHMIA;

MOJIEIUPOBATh PEANbHbIE CUTYallUH Ha SI3bIKe anreOpbl, COCTABIATh BBIPAKEHUS, YpaBHEHUS,
HEPAaBEHCTBA I10 YCJIOBHUIO 33/1a4M, MCCIEA0BAaTh MOCTPOCHHBIE MOJEIN C MCIOJIb30BaHUEM ammapara
anreOpsbl.

DyHKIUHA U TPaPUKH:

CBOOOJTHO ONIEPUPOBATh MOHATUAMMU: (PYHKIIHSA, CIIOCOOBI 3a/JaHNs PYHKIIUH, B3aUMHO 0OpaTHbIE
GyHKIMHM, KOMIIO3ULIMs QYHKIUH, rpaduK QyHKIMH, BBIIOIHATH 3JIEMEHTapHbIEe IPeoOpa3oBaHus rpa-
¢uKoB QyHKIMIL;

CBOOOJHO ONEPUPOBATh MOHATUSAMU: 00JIACTh ONPEEIICHUS U MHOXECTBO 3HAUEHUN (PYHKIINH,
HYIH (QYHKIIMH, TIPOMEXKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOJHO OMEPUPOBATH MOHATUSAMU: YETHbIE U HEUETHbIE QYHKIUH, IEPUOINIECKUE (PYHKIIUH,
MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMM, MAKCUMYMBbl 1 MUHUMYMBbI (PYHKIIUH, HAaHOOJIbIIee M HAUMEHb-
1iee 3HaueHue QYHKIIMN Ha IPOMEKYTKE;

CBOOOJTHO OTNEpUPOBATh MOHATUSAMU: CTEeTIeHHAast (YHKIMS C HATYpAJIbHBIM M IEJIBIM IOKa3aTe-
nem, rpauK CTeNeHHON (YHKIIMM C HaTypaJIbHbIM U IIEJIbIM [T0Ka3aTeseM, Tpaduk KOpHs n-Oi CTEeNeH!
Kak (pyHKIIMHM 00OpaTHOI CTETIEHU C HATYPaJIbHBIM ITOKa3aTeleM;

OIepUpPOBaTh MOHATUSAMU: JIMHEWHas, KBaJJpaTU4YHasi U APOOHO-JIMHENHAs (YHKIIMH, BBITOIHSATh
HJIEMEHTAPHOE MCCIIEJOBAHNE U TOCTPOEHHUE UX IPaUKOB;

CBOOOJHO ONEpPUPOBATh MOHATUAMU: MOKa3zaTeiabHas U jJorapudmuueckas QyHKIUHU, UX CBOU-
CTBa U TpadUKH, UCTOIB30BATh X Tpa(UKH IS PELIeHUs] ypaBHEHUH;
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CBOOOHO ONEpUPOBATh MOHITUSMH: TPUTOHOMETPUYECKAst OKPYKHOCTb, OIPE/ICIIEHHE TPUTO-
HOMETPUYECKHX (PYHKIUH YUCIOBOTO apryMEHTa;

UCTIONIb30BaTh Ipa UKy QYHKIMHI JUIS HCCIICAOBAHUS ITPOIIECCOB M 3aBHCUMOCTEH ITPH PEILICHUN
3aJa4 U3 JPYrux y4eOHBIX MPEIMETOB U PEANbHOM KU3HH, BBIPAXKATh (POPMYIIaMU 3aBUCHMOCTH MEXKIY
BEJINYNHAMU;

Hauana MmaTeMaTH4eCKOro aHAJIM3a:

CBOOOIHO OIIEpUPOBAThH MOHATHAMHU: apu(MeTHYecKass 1 reoMeTpuUecKas mporpeccusi, 6ecko-
HEYHO yOBIBAIOIIAsi TEOMETPUYECKAsi MPOTPECCHs, JIUHEHHBIH U 3KCIIOHEHLIMANBHBIA pocT, Gopmyina
CJIOXKHBIX TPOLICHTOB, UMETh ITPEICTABICHHE O KOHCTAHTE;

UCTIOJIb30BaTh MPOTPECCHH IS PELICHUS PEeabHbIX 3aa4 MPUKIATHOTO XapaKTepa;

CBOOO/IHO OIIEPUPOBATH MOHATHSIMHU: ITOCIIEIOBATEILHOCTD, CIOCOOBI 3aJaHUs TIOCIIEI0BATEIIb-
HOCTEi, MOHOTOHHBIE U OTPAaHUYCHHBIE TIOCIEI0BATEIBHOCTH, IOHUMATh OCHOBBI 3aPOXKICHUS MaTeMa-
THUYECKOTO aHAJIN3a KaK aHai3a 0ECKOHEYHO MaJIbIX;

CBOOOJHO OIEPUPOBATH MOHATUSAMU: HENPEPHIBHBIE (DYHKIMH, TOUKH pa3pbiBa rpaduka GpyHkK-
[[UU, ACUMIITOTHI Tpaduka QyHKINU;

CBOOOJTHO OIEPHUPOBATH MOHATHEM: (DYHKIIHSI, HETIPEPhIBHAS HA OTPE3KE, MPUMEHSITh CBOWCTBA
HETIPEPBIBHBIX (DYHKIUH JJIS pEIICHUs 3a/1a4;

CBOOOJTHO OTEPUPOBATH MOHATUSAMU: TIEPBasi U BTOPast IPOU3BOIHBIC (DYHKINH, KacaTeabHas K
rpaduky GyHKIUY;

BBIYUCIISITh TIPOU3BOJHBIE CYMMBI, NPOU3BEICHHS, YaCTHOTO M KOMITO3UIIMH IBYX (YHKIHH,
3HATh MPOMU3BOIHBIC JIEMEHTAPHBIX (DYHKIINH;

UCTIOJIb30BaTh TE€OMETPUIECKUNA U (PU3UUECKUI CMBICI TPOU3BOAHOM [ PEIICHHS 3a/1a4.

Coz[epmaTem)Haﬂ JIMHUSA ((FCOMCT])HH»

CBOOOJIHO ONEPHUPOBAaTh OCHOBHBIMU MOHATUSAMHU CTEPEOMETPUU NPH PELISHUHU 3a/1a4 U IIpOoBe-
JEHUM MaTeMaTU4YECKUX PACCYKJIEHUM;

IIPUMEHATH aKCHOMBI CTEPEOMETPHH U CIIEJCTBUS U3 HUX NP PEIICHUN T€OMETPUUECKUX 3a7ay;

KJIaCCU(UIIUPOBATh B3aMMHOE PACIIOJIOKEHHUE IMPSMBIX B MPOCTPAHCTBE, IJIOCKOCTEH B Mpo-
CTPAHCTBE, NPSMBIX U IUIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMHU C yYIJIaMH B IPOCTPAHCTBE: MEXAY IPSIMBIMU
B IIPOCTPAHCTBE, MEXKY NPSAMOM U IIIOCKOCTBIO;

CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBI3aHHBIMU C MHOTOTPaHHUKAMU;

CcBOOOJTHO pacro3HaBaTh OCHOBHBIE BU/Ibl MHOTOTPAHHUKOB (IpU3Ma, MUPaMUIa, MPSIMOYTOJIb-
HBIN Tapasuiesenune, Kyo);

KJIaccu(pUIUpOBaTh MHOTOI'PaHHUKH, BEIOMpPAsi OCHOBAHUS JJIS KIacCU(PUKAINH;

CBOOOJHO ONEpPUPOBATH MOHATUSMU, CBA3AHHBIMHU C CEYEHHNEM MHOTOTPaHHUKOB IJIOCKOCTHIO;

BBINOJIHATH MapajiielbHOe, LIEHTPaIbHOE U OPTOTOHAIbHOE MPOEKTUPOBAaHUE (PUTYp Ha ILIOC-
KOCTb, BBIIIOJIHATH U300pakeHUst (pUryp Ha MiaoCcKOCTH;

CTPOUTH CEYECHUsI MHOTOTPAHHUKOB PA3JIMYHBIMU METOJIaMH, BBIIIOJIHATH (BHIHOCHBIE) TUIOCKHE
YepTeKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYD: BUJI CBEPXY, COOKY, CHU3Y;

BBIYUCIIATH IUIONIAIM TTOBEPXHOCTEH MHOTOTPAaHHUKOB (IIPU3Ma, THPAMHJIA), TEOMETPHUECKUX
TeJ C MpUMEeHEHUEM (HOpMYT;

CBOOOJTHO OIIEPUPOBATH MOHATUSMHU: CHMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh U INIOCKOCTh CHM-
METpPUHU, HEHTP, OCh U TUIOCKOCTh CHMMETPUH (PUTYPHI;

CBOOOJTHO ONEpPUPOBATh MOHATUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM M KOOpAWHATaM B IpoO-
CTpPaHCTBE;

BBITOJIHATH IEHCTBUS HaJl BEKTOPaMU;
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pelaTh 3aJa4u Ha T0Ka3aTelbCTBO MATEMaTHYECKUX OTHOIIEHUM M HAXOXKIACHHE T€OMETpUYe-
CKMX BEJIMYMH, [IPUMEHSS U3BECTHBIC METOBI IIPU PEIICHUM MAaTEMaTUYECKHUX 3a7a4 IOBBILICHHOIO U
BBICOKOI'O YPOBHS CIIO)KHOCTH;

IIPUMEHSATH IIPOCTEUILNE IIPOrPAMMHBIE CPEICTBA U AIEKTPOHHO-KOMMYHUKAILUOHHBIE CUCTEMBI
IIPY PELICHUN CTEPEOMETPUYECKHX 3a/a4;

U3BJICKaTh, MPEOOPA30BBIBATh U MHTEPIPETHPOBATH MH(OPMAIMIO O MPOCTPAHCTBEHHBIX I'€O-
METPUYECKUX (PUIypax, IPEJICTABICHHYIO Ha YEPTEKaX U PUCYHKAX;

IIPUMEHSATH [10Jy4YECHHBIE 3HAHUS Ha NIPAKTUKE: CPAaBHUBATh U aHAJIU3UPOBATH PEAIbHBIC CUTYa-
LIUH, IPUMEHATh U3yYCHHBIE IOHATHS B MPOLIECCE MOMCKA PEIIEHUs] MaTEMaTH4eCKU c(HOpMYIMPOBaH-
HOM MTPOOJIEMBI, MOZCTUPOBATh pealibHbIE CUTYAIlMH HA S3bIKE TE€OMETPUH, UCCIIEI0BATh TOCTPOSCHHBIE
MOJIEJIN C UCIOJIb30BAHUEM I'€OMETPHUECKUX MOHATUI U TeopeM, armnapara ajireOpbl, perars MpaKkTh-
YECKUE 3a/1a4U, CBA3aHHBIC C HAX0XKICHUEM I'€OMETPUYECKUX BEIUYMH;

UMETb IIPECTABICHUS 00 OCHOBHBIX 3Talax pa3BUTHsI FEOMETPUH KaK COCTaBHOM YacTH (yH[a-
MEHTa Pa3BUTHS TEXHOJIOTUN

Coz[epmaTem)Haﬂ JIMHUSA «BCpOHTHOCTL H CTATUCTHKA»

CBOOOJHO OMEPUPOBATH MOHATUAMU: Tpad, MIOCKUi rpad, cBsI3HBIN rpad, myTh B rpade, Lerb,
LIUKJI, IEPEBO, CTEIIEHb BEPIIMHBI, IEPEBO CIIY4aiiHOTO SKCIIEPUMEHTA;

CBOOOJIHO OIEPUPOBATh MOHATUSAMU: CIIy4alHBIH 3KCIEPUMEHT (OIBIT), cly4aiiHOe coObITHE,
3JIEMEHTapHOE Cly4yaiiHOe COOBITHE (IEMEHTApPHBIN MCXO0/1) CIy4ailHOro OIbITa, HAXOAUTh BEPOSTHO-
CTU COOBITUI B ONBITAX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU;

HaXOJUTh U (OPMYITHPOBATH COOBITHUS: TIEpeceueHue, 00bEIMHEHUE JAHHBIX COOBITHI, COOBITHE,
IIPOTUBOIIOJIOKHOE JAHHOMY, UCIIOJIB30BaTh AMArpaMMbl Dijiepa, KOOPAUHATHYIO MIPSIMYIO JJIs penie-
HUS 3a]1a4, II0JIb30BaThCS (OPMYJIION CII0’KEHUSI BEPOATHOCTEH ISl BEPOSITHOCTEM IBYX U TpeX ciyvail-
HBIX COOBITHIA;

ONEPUPOBATH ITOHATUSAMHU: YCIOBHAs BEPOATHOCTb, YMHOKEHHE BEPOSITHOCTEM, HE3aBUCHMBIC
COOBITHS, AEPEBO CIYYAHOTO SKCIEPUMEHTA, HAXOAUTh BEPOATHOCTH COOBITUI C MOMOILIBIO MTpaBUiIa
YMHOKEHUS, IEPeBa CIIy4aiilHOTO ONBITa, UCII0JIb30BaTh (POPMYITy ITOJIHON BEpOSITHOCTH, (hopmyiy baii-
eca Ipu pelIeHUH 3aJ]1ad, ONpPeesiTh HE3aBUCUMOCTh COOBITUH 1O (popMysie U IO OpraHU3aIUH CITy-
YaHOTO SKCIIEPUMEHTA;

NPUMEHSATh U3y4YE€HHbIE KOMOMHATOpHBIE (OPMYJIBI AJIS TIEPEUUCIICHUS 3JIEMEHTOB MHOECTB,
AJIEMEHTApHBIX COOBITUI CITy4aliHOTO OMbITA, PEHICHUS 3a/1a4 110 TEOPUH BEPOSITHOCTEH;

CBOOOJTHO OMEpUPOBATh MOHATUAMU: OMHAPHBIM CIy4alHBIH ONBIT (MCHBITAaHHUE), YCIEX U He-
y/aya, He3aBUCUMBbIE HCTIBITAaHUS, CEPHS UCTIBITAHUM, HAXOAUTh BEPOSITHOCTH COOBITHIL: B CEPUU UCIIbI-
TaHWH 10 EepPBOro ycnexa, B Cepuu HCIbITaHui bepHysuin, B OmbITe, CBI3aHHOM CO CIIy4aifHbIM BBIOO-
POM M3 KOHEYHOM COBOKYITHOCTH;

CcBOOOJTHO OIIEPUPOBATh MOHATUSAMU: CiTydaiiHasi BEJIMUMHA, paclpeieleHue BEeposITHOCTEH, 1na-
rpaMMa pacrnpezeneHusi, OMHapHas cily4aiiHas BeJIMYMHa, FTeOMETpUUecKoe, OMHOMUAIbHOE pacupe/e-
JICHUE;

ONEPUPOBATH MOHATUAMH: COBMECTHOE PACIPEACIICHUE JIBYX CIIy4allHbIX BEJIMYUH, UCIOJIB30-
BaTh TAOJIMILy COBMECTHOTO paclpeeeHNs IBYX CIyJailHbIX BEIMYMH JIJIs BBIJICIICHUS paclipeesIeHus
Ka)KJI0M BEJIMYMHBI, ONPEIEICHUS HE3aBUCUMOCTH CIIYYalHBIX BEJIUYMH;

CBOOOJIHO OINEPUPOBATH MOHATHEM MAaTEMaTHMYECKOTO OXHJAHHs CIydyailHOM BeIMuuHBbI (pac-
MpeieIeHns ), TPUMEHATh CBOICTBA MAaTEMAaTHYECKOTO OKHIaHUS IPU PEILIEHUH 3a/1a4, BEIUUCISTH Ma-
TeMaTU4YecKoe OXHJIaHHe OMHOMHAILHOTO M TEOMETPHUUECKOT0 pacIipe/leeHnH;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TUCHEPCUs, CTAHAAPTHOE OTKJIOHEHUE CIy4YailHON Beu-
YHUHBI, IPUMEHSATh CBOWCTBA IUCHEPCUH CIy4ailHOI BENMUYMHBI (paclipeesieHus1) P peIIeHu  3a1ad,
BBIUHCIISATH AUCIIEPCHUIO U CTAaHJAPTHOE OTKJIOHEHHUE T€OMETPUYECKOTO M OMHOMHAJILHOTO pacipeee-
HUH.
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11 xkaace

K xoHny o0yuenus B 11 kjacce 00ydaronuiics MoJyyuT cIeIyIOIUE IPEIMETHBIC Pe3yIbTAThI
10 OTJEJIBHBIM TeMaM yueOHoro npeamera «MaTtemaTtuka» (6a30Bblii ypOBEHb):

ConepikareiibHast JMHUA «AJIredpay»

YucJia v BBIYUCJICHHUSA

CBOOOJHO OTNIEPUPOBATH MOHATUSMU: HATYPAIBLHOE U IEJI0€ YHCII0, MHOXKECTBA HATYPAIbHBIX H
LIEJIBIX YKCEJN, UCI0JIb30BaTh Mpu3HaKku aenumMocTu uenbix uynces, HOJl m HOK HatypanbHbIX 4ymncen
JUTS pelleHus 3a/1a4, TPUMEHSTh anropuTM EBkiuna;

CBOOOJTHO OTIEPUPOBATh MOHATUEM OCTaTKa IO MOAYJIIO, 3aIUCHIBATh HATYypaJbHbIE YHCIa B pa3-
JIMYHBIX MO3ULMOHHBIX CUCTEMAaX CUUCIIEHHS,

CBOOOJIHO KOMIUIEKCHBIX ONEPUPOBATH MOHATHUSIMH: KOMIUIEKCHOE YHCIO U MHOXKECTBO YHCEIT,
MIPEJICTABIATh KOMIUICKCHBIC YUCIIA B alreOpandecKoil W TPUTOHOMETPHUYECKON (opMe, BBITOIHSTH
aprupMETHUYECKHUE OTNIEPAITIU C HUMHU M H300pakaTh Ha KOOPIUHATHOM TIOCKOCTH.

YpaBHeHMS U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATh MOHATHUSMH: WppAIMOHAIBHBIC, TTOKA3aTeIbHBIE U JOrapu(PMHUECKUE
HEPaBEHCTBA, HAXO/UTh UX PEIICHUS C IIOMOIIbIO PABHOCUIIBHBIX IEPEXOOB;

OCYIIECTBIISATH 0TOOP KOPHEN IIPU PEIIEHUU TPUTOHOMETPUYECKOTO YPaBHEHHUS;

CBOOOJHO OMEPUPOBATh MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IPUMEHSTh HEOOXOIH-
Mbl€ (POPMYJIBI AJIs1 PELLIEHUSI OCHOBHBIX THIIOB TPUTOHOMETPUUECKHUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATh MOHATUSMU: CHCTEMa U COBOKYIMHOCTh YPaBHEHHI U HEPABEHCTB, PaB-
HOCHUJIbHBIE CUCTEMBl U CUCTEMBI-CJIE/ICTBUSA, HAXOJUTh PELIEHHUS] CUCTEMbl U COBOKYIHOCTEN paruo-
HAJIbHBIX, UPPALMOHANIBHBIX, IOKA3aTEIbHBIX U JTOTapU(PMUUECKUX YPaBHEHUI U HEPABEHCTB;

pemaTh paroHaNbHbIE, HPpPAllMOHATFHBIC, TTOKA3aTEIbHBIC, JTOTapU(PMHUECKUE H TPUTOHOMET-
pUYECKHE YPaBHEHHUS U HEPABEHCTBA, COAEPIKAINE MOAYIIH U TapaMeTphl;

IPUMEHSTH rpapuueckre MeTOIbl ISl pElIeHNs YpaBHEHUI U HEPABEHCTB, a TaKXKe 3a/1a4y C Ma-
pameTpamu;

MOJIEJIMPOBaTh PEaJbHbIE CUTYallMM Ha SI3bIKE aNreOpbl, COCTABIATh BBIPAKEHUS, YPAaBHEHUS,
HEPABEHCTBA U UX CHUCTEMBI IO YCJIOBHUIO 3a/1a4M, UCCIIENI0BaTh MOCTPOEHHBIE MOJEIN C UCIIOJIBb30Ba-
HUEM amnmnapaTa anreOpbl, HHTEpIPETUPOBATh MTOJTy4YE€HHBIN pe3yIbTaT.

DOyHKUUM U rpadpuku:

CTPOUTH TPpaPUKUA KOMITOZUIIMH (DYHKIIHI ¢ TOMOIIBIO SJIEMEHTAPHOT'O UCCIIETOBAHMS U CBONCTB
KOMIO3ULIUH ABYX (PYHKIUH; CTPOUTH FeOMETpHUUECKUE 00pa3bl ypaBHEHUI U HEPABEHCTB HAa KOOPAU-
HATHOH INIOCKOCTH;

CBOOOJTHO OMNEpPHPOBATh MOHATHAMM: I'padUKU TPUTOHOMETPUYECKUX (DYHKIMIA; MPUMEHSTH
GYHKIUM 1711 MOJEIIUPOBAHUS U UCCIIEJOBAHMSI pEAJIbHBIX MTPOLIECCOB.

Hauvana maremMaTnyeckoro aHaamusa:

MCIIOJIb30BaTh IPOU3BOHYIO I UCCIIEI0OBAaHUS (PYHKIIMM Ha MOHOTOHHOCTh M 3KCTPEMYMBI;

HaXOJUTh HauOoJIbllIee U HAaUMEHbIIIee 3HauUeHHs (PYHKIIMHM HENPEepHIBHON Ha OTPE3KE;

MCIIOJIb30BaTh MPOU3BOHYIO JUIsl HAXOXJACHUS HAMIYUIIero peleHus: B MPHUKIAIHBIX, B TOM
4HCIIe COLMAIbHO-DKOHOMUYECKHX, 3a7auax, Ui ONpEAEIEHUsI CKOPOCTH U YCKOPEHHUs Ipolecca, 3a-
TaHHOTO (OPMYIION UK TpaduKoM;

CBOOOJTHO OTIEPHPOBATH MOHATHAMM: NIEPBOOOPA3HAsi, ONIpeIeICHHBIN HHTETpall, HAXOAUTh Hep-
BOOOpa3HbIE AIEMEHTAPHBIX (PYHKINN U BRIYUCIATH HHTErpal 1o Gpopmyse HotoTona-Jleitbnuna;

HaXOJUTh IJIOUIA]IU TIIOCKUX (QUTYP U 0OBEMBI T€J C IOMOIIBIO HHTETPaa;

UMETh MPEACTaBICHNE O MaTeMaTHYECKOM MOJEIMPOBAHUM Ha MpuUMepe cocTaBieHus nudde-
PEHIMAIIBHBIX ypaBHEHU;
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pe€umiaTh NPUKIIAAHBIC 3aa4l, B TOM YHCJIC COONNATIbHO-3KOHOMUYCCKOI'0 U (1)I/I?>I/I‘IGCKOI‘O Xapak-
TCpa, CPpCACTBAMU MATCMATHYICCKOI'0 aHain3a.

Conep:xarenbHas guHus «['eomerpus»

CBOOOJHO ONEPUPOBAThH MOHATUSAMH, CBI3aHHBIMHU C [HJIMHAPUYECKON, KOHUYECKON U cepuye-
CKO# MOBEPXHOCTSIMH, OOBSCHSATH CIIOCOOBI TIOTYYCHHS;

OIIepUPOBATH MOHSATUSMH, CBA3aHHBIMU C TE€JIaMH BpallleHUs: [UIMHAPOM, KOHYCOM, chepoit u
apowm;

pacrno3HaBaTh TeJla BpamleHus! ([IHIIMHIP, KOHYC, cepa H 1map) U 00bSICHATH CIIOCOOBI TOJTy4e-
HUS TEJI BPAIICHUS,

KJIaCCU(UIIMPOBATh B3aUMHOE PAcMoIoKeHUe cepbl U MIOCKOCTH;

BBIUMCIISTH BEJTMYHUHBI 2JICMEHTOB MHOTOTPAHHUKOB W TEJ BPAIICHUS, 00bEMBI U IIIOMIAJH T10-
BEPXHOCTEH MHOTOTPaHHUKOB U TEJl BPALEHUS, TEOMETPUUECKHX TeJI C IPUMEHEHUEM (opMyI;

CBOOOJHO OTIEPUPOBATH MOHSATUSMU, CBA3aHHBIMH C KOMOHWHAIIMSIMU TEJ BPANICHUS U MHOTO-
IPaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B cepy U OMucaHHbIN 0K0JIO cepbl, chepa, BIHUCAHHAS B MHO-
TOIPaHHUK WJIU TEJIO BPAIlCHUS;

BBIUHCIISTH COOTHOIICHHS MEXIY TUIOIIAIMU TOBEPXHOCTEH M 00beMaMu MOI0OHBIX TeT,

n300pakaTh U3ydaeMble (PUTYPHI, BHITIOJIHSTH (BBIHOCHBIC) TIIOCKUE YEPTEKHU U3 PUCYHKOB ITPO-
CTBIX 00BbEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHUS TN BPAICHHUS,

U3BJIEKATh, HHTEPIIPETUPOBATh U MPEOOPA30BLIBATh MHPOPMAITUIO O MPOCTPAHCTBEHHBIX T'€0-
METpUUYECKUX (PUTYpax, MPEACTaBICHHYIO Ha YepTekKaxX U PUCYHKAX;

CBOOOHO OMEPUPOBATH TIOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH OINEPalMK HaJl BEKTOPaMHU;

3a/1aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT;

peliaTh reOMeTpUUECKHE 3a/1a4l Ha BBIUMCIICHUE YTIIOB MEXKY IPSIMBIMU U MJIOCKOCTSMU, BbI-
YUCIICHUE PACCTOSTHUMA OT TOYKH JIO TUIOCKOCTH, B I[EJIOM, Ha MPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO
METO/Ia TIPU PEIICHUH;

CBOOOHO OIEPHPOBATH MOHSATHSIMH, CBI3aHHBIMHU C JBW)KCHHEM B MPOCTPAHCTBE, 3HATH CBOK-
CTBa JIBM)KCHUM;

BBITIOJHATh M300paKEHUS MHOTOTPAHHUKOM W TEJ BPAIICHHS MPHU MapaLICIIBHOM TIEepEeHOCe,
[EHTPATBHOW CUMMETPUH, 3€PKATHHON CUMMETPHUH, MPU TOBOPOTE BOKPYT MPsIMOM, IpeoOpazoBaHus
Mog00MS;

CTPOUTH CEYEHUS MHOTOTPAHHUKOB M TEJ BPAIICHUS: CEUEHUs HUINHApa (TTapaiebHO U mep-
MIEHAVKYJISIPHO OCH), CEUCHHUS KOHYyca (TlapauieIbHOe OCHOBAHUIO U MTPOXO/IAIICE Yepe3 BEPIINHY), ce-
YeHHUsI 11apa;

UCIIOJTb30BaTh METO/IBI IIOCTPOCHHS CEYCHUIA: METO]] CJISI0OB, METOJT BHYTPEHHETO MTPOSKTHPOBA-
HUS1, METOJ] IEpeHOCca CEKYIEeH TUIOCKOCTH;

JIOKA3bIBaTh T€OMETPUICCKHIE YTBEPIKICHHUS;

MPUMEHSTh TeOMETpUYECKHe (aKThl AJISl PEIICHUS CTEPEOMETPUUECKUX 3a/1ay, Mperoarat-
X HECKOJIBKO IIaroB PEIIeHHs, €CITH YCIOBUS IPUMEHEHUS 33JIaHbl B SBHOH M HESIBHOU (hopMe;

pelaTth 3aJa4d Ha JI0Ka3aTelbCTBO MAaTEMAaTHUECKUX OTHOIIECHUH U HaXOXKJIEHUE reoMeTpHuye-
CKUX BEJINYUH;

MPUMEHSTh MPOTPAMMHEIE CPEACTBA U AIEKTPOHHO-KOMMYHHKAITMOHHBIE CUCTEMBI MPHU pelie-
HUUW CTEPEOMETPUICCKHX 33]1aY;

MPUMEHSTH OTy4YeHHbIC 3HAHHSI HA TPAKTUKE: CPAaBHUBATH, aHATTH3UPOBATh U OLIEHUBATH Peallb-
HbIC CUTYaIlUH, IPUMEHSATh U3YUCHHBIC TOHATHS, TEOPEMBI, CBOMCTBA B MPOIIECCE MONCKA PEIICHUS Ma-
TeMaTU4eCKH c(HOpMyYITHPOBAHHON MPOOIEMBI, MOIETUPOBATh pealbHbIE CHUTYAI[MH Ha S3BIKE T€OMET-
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pHH, UCCTEA0BATh MMOCTPOSHHBIE MOJCIIH C UCIIOJIb30BAHUEM T'€OMETPHYECKUX TTOHATHH U TEOPEM, all-
napara anreOphl, penarh NPaKTUYSCKUe 3a7auu, CBI3aHHBIC ¢ HAXOXKICHHEM I€OMETPHUYCCKHUX BEJH-
YUH;

UMETh MPEACTABICHUSI 00 OCHOBHBIX dTanax pa3BUTHS T€OMETPUH KaK COCTaBHOM yacTu pyHma-
MEHTa Pa3BUTHS TEXHOJOTHH.

ConepmaTeanaﬂ JIMHUA «BCpOHTHOCTb H CTATUCTHKA»

BBIYUCIISITH BEIOOPOUYHBIE XapAKTEPUCTUKU 110 JJAaHHON BBHIOOPKE M OIICHUBATH XapaKTEPUCTHKH
reHepaJIbHON COBOKYIHOCTH JAHHBIX 110 BEBIOOPOUYHBIM XapakTepucTiukam. OleHnBaTh BEPOATHOCTH CO-
OBITHI U IPOBEPATH MPOCTEUIINE CTATUCTHYECKUE TUIIOTE3bI, MOJIb3YSICh M3YYEHHBIMU PacIipe/ie/IeHu-
AMU.
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TemaTuyeckoe NJIaHUPOBAHUE

Ilepeuennb 00s13aTEJIbHBIX OLIEHOYHBIX POLIEAYP

B pasnene npuBeneH nepedeHb 00s13aTeNbHBIX OLleHOUHBIX npouenyp (OOII), mo3Bosstomux
OTIPEICTUTh YPOBEHb OCBOCHHUS IMPOTPaMMBI CPEAHEro o0miero odpa3oBaHus Mo maremaruke. KoH-
TPOJILHO-U3MEPUTEIbHBIE MaTepuaiibl, Bxoasaume B nepedueHr OOII COO, ¢ onucaHueM KpUTEpHUEB
OILICHKH YTBEPKIAOTCS HA 3aCEIaHUU METOIMYECKOT0 OOBEAMHECHUS YUUTEICH MATEMATHKHU €KET0THO

Kiace Hamnwme- Komu- | OOmee HamvenoBanne dopma
HOBaHHUE | YECTBO | KOJIH- OLICHOYHOM IPOLELYpPbI KOHTPOJISL
Y9e0HOTO | YacoB | YECTBO
npeamera B HC- qacoB
bi ()1 00) 3a IO
10 Mare- 5 170 | BBogHEIi KOHTPOJIE Tect
KJacc | MaTuka Kontponbhas pabora 3a | monyrogue | Kontponbnas pabota
KonTponbaas padora 3a |l momyro- KontponbHas padota
e
11 Mare- 5 170 | BBOaHBIH KOHTPOIIb Tect
KJacc | MaTuka Kontponbnas pabora 3a | monyrogue | Kontponbnas pabota
KonTponbras padora 3a |l momyro- KontponbHas padota
e
TemaTuyeckuil nJIax
10 xnace
AJuireOpa U Ha4aJIa aHAJIU3A I'eomeTpust BeposiTHOCTD M CTATHCTHKA IToBTOpEHHE
97 65 17 3
170
Ne CopnepxaTeIbHasH JTUHHS Tema KosuuecTBo
4acoB

1 | AnreOpa u Hayana aHajan3a

MHO€eCTBO JEUCTBUTEILHBIX YKcell. MHOrowieHsl. Pa-

[IMOHATbHBIC YPAaBHEHUSI U HepaBeHCTBA. CHCTEMEI JTH- 14
HEUHBIX YpaBHEHUI

2 | 'eomerpus IToBTOpenue Kypca maHuMeTpuu. Beenenue B crepeo- 10
METPHUIO

3 | Anrebpa u Havasa aHaIH3a Oynkiun U rpaduku. CreneHHas QyHKIHS € IeJbIM I10- 10
KazareyieM

4 | Teomerpus B3anmHoOe pacnonokeHue NpsAMbIX B ipocTpaHcTse. [la- 12
PATIENIBHOCTD MPSIMBIX U TNIOCKOCTEN B MPOCTPAHCTBE

5 | AnreOpa v Havaja aHaIHM3a ApudmeTrueckuit KopeHb n-oii creneHu. CrerneHHas 12
(GYHKLMS ¢ palMOHAJIBHBIM MOKa3aTeJeM

6 | ['eomerpus [epnieHIUKYASPHOCTH MPSIMBIX M TUIOCKOCTEN B MPO- 12
CTPaHCTBE

7 | AireOpa 1 Havasa aHamM3a IMokazarenpHas QyHkiwms. [TokazaTenbHble ypaBHEHUSI. 10

8 | BeposiTHOCTD U cTaTHCTHKA OnemeHTHl Teopuu rpadoB. CiydaiiHbIe ONBITHI, CIyYaii-
HBIE COOBITHS M BEPOSITHOCTU coObITH. Onepanuy Haj
MHOXeCTBaMH U coObITHsIME. CII0O)KEHUE U YMHOKEHHUE 11

BEPOSITHOCTEN. Y CIIOBHAsI BEposATHOCTh. HesaBucrumble
COOBITHS

19
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Ne Conep:xaTejibHas JIHHUS Tema KouuuecTBo
4acoB
9 | AnreOpa u Hauaja aHaJIH3a Jlorapudmuyeckas ¢pynkuus. Jlorapupmuueckue ypas- 18
HEHHUS
10 | I'eomeTpus VIIIbl ¥ PacCTOSIHHS 10
11 | Anrebpa v Hayana aHau3a TpuronomeTpuieckre BEIpaKEHNUS U YpaBHEHHS 13
12 | Teomerpus MHOTrorpaHHUKH 11
13 | BeposSTHOCTh U CTATUCTHKA DIeMeHThl KOMOMHATOPUKH. CepHH MOCIeI0BATEITHLHBIX
ucnbitanuil. Ucneiranus beprymmm. Crny4aiiaerii BBIOOD 6
13 KOHEYHOH COBOKYITHOCTH
14 | AnrebGpa v Hayana aHamu3a TpuroHomeTpuiecKkue ypaBHEHHsI 1 HEPABEHCTBA 20
15 | 'eomeTpust BexTops!l B mpocTpaHCTBE 10
16 | UroroBoe moBTopeHue 00600611eHHe BCeX JIMHUI 6
170
11 xnace
AulreOpa M HayaJIa aHAIU3A I'eomeTpust BeposiTHOCTDH M CTATHCTHKA IToBTOpEHHE
102 51 17
170
Ne Conep:kareabHasi TUHUSA Tema KosmmuectBo
4acoB
1 | AnreOpa u Hayana aHan3a Tpuronomerpuieckne GyHKIUH U UX 9
rpa¢uku. TpuroHoMeTpruuecKie HepaBeHCTBA
2 | Teometpust MeTo KoopauHAT B IPOCTpaHCTBe. [IBIDKEeHUS 10
Aunrebpa n Hayasa aHaM3a [MpousBonas. [IpuMeHeHe TPOU3BOIHOM 24
4 | I'eomerpus
Tena BpameHus 12
5 | AnreOpa u Havana aHaITM3a
WHTerpan u ero npuMeHeHus 9
6 | 'eomerpus O0BpeM MHOTOTpaHHUKA 9
7 | Anrebpa 1 Hayana aHaM3a HppannoHanbHble, TOKa3aTeIbHbIEC U JIOTApUPMHUIECKHE 24
HEpaBeHCTBA
8 | BeposiTHOCTB M CTaTUCTHKA 3aKoH OOJNBIIUX YuCell. DIEeMEHTHl MaTeMaTHIEeCKOH 9
CTaTUCTHUKH
9 | AnreOpa u Hauaya aHaIKM3a KomiutekcHele unca 10
10 | I'eomerpus OO0BbeMbl KpyTIIBIX Tel 9
11 | Anrebpa u Havyana aHanM3a HatypanbHbie u niensie gncna 6
13 | BeposTHOCTb M CTaTUCTHUKA
HenpepriBHbIE ciydaifHble BETUYHUHBI (pacipeieeHns) )
14 | Anrebpa 1 Hayana aHanM3a CucremMbl pallMOHAFHBIX, HPPAIIMOHATIBHBIX MTOKa3a- 12
TEJNBHBIX U JIOTApU(MHUYECKIX YpaBHEHHUH
15 | BeposATHOCTB M CTaTUCTHKA CBs13p MEXy CITy4alHBIMH BETUYNHAMU 3
16 | Bce COAEpKATCIIbHBIC JINHUN O06ob61maromee [IOBTOPEHUE 19
170
20
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IToypounoe miianupoBanue 10 kiace

©

Tema ypoka

/1

1. IToBTOpeHne

2. IToBTOpEHME

3. IToBTOpEeHME

4, IIpenmer crepeoMeTpuu. AKCMOMBI CTEPEOMETPHUH.

5. HexoTopble cj1eICTBHS H3 AKCHOM

6. CamocrosrenpHas padora No |

7. Ilenble U palOHaAJIbHBIE YUCIIA

8. JelicTBUTENbHBIC YKCIIA

9. Pentenne 32124 HA NPUMeHEHHE AKCHOM CTepeoMeTPHH U UX CJIeJACTBHI
10. IMapaienbHble NpsiMble B IpocTpaHcTBe. [lapasieabHOCTh TpeX NPSIMBIX
11. beckoHeyHO yObIBarollasi reOMeTpUUecKast Iporpeccusi.

12. beckoHeyHO yObIBarolIasi reOMeTpUYecKas Iporpeccusi.

13. ApudpmeTnueckuii KOpeHb HaTypajIbHOW CTEIEHH.

14, IMapajuieJIbHOCTH NPSIMOI M MJIOCKOCTH

15. Pemenne 3a1a4 Ha NapaJljieJIbHOCTh NPSAMOii M NJIOCKOCTH.

16. CreneHb ¢ pallMOHAJIbHBIM U JICHCTBUTENIBHBIM [TOKa3aTeIeM

17. CreneHsb ¢ palliOHAIBLHBIM U AEWCTBUTEIbHBIM [TOKA3aTENEM

18. Pemenue 3anay

19. Perenne 3a1a4 Ha NapauIeIbHOCTh NPSAIMO¥i ¥ TJIOCKOCTH.

20. CxkpemmBaromuecsi npsiMble

21, Pemenue 3amay

22, CamocTosrenbHas pabora Ne 2

23. CrenenHas (yHKIHS, ee CBOWCTBA U IpaduK.

24, YrJibl ¢ COHANPABJIEHHBIMH CTOPOHAMH. YT0J MeKIY NPAMbIMH
25. Pemienne 3agaq

26. CrenenHas (yHKIHS, ee CBOWCTBA U IpaduK.

27. B3anmuO 00paTHbIe QYHKIINHU.

28. PaBHOCHIIbHBIE YpaBHEHHS U HEPaBEHCTBA.

29. Pemienne 3agaq

30. CamocrositenbHas padora Nel

31. PaBHOCHIIbHBIE YpaBHEHHS U HEPaBEHCTBA.

32. WppanmonanbHpie ypaBHEHHS

33. HppanmoHanpHble ypaBHEHUS

34, IHapangieabHble JI0CKOCTH. CBOMCTBA Napa/IeIbHBIX INIOCKOCTEH
35. ITapajiesabHble 10cKkocTH. CBOMCTBA Napa/uIeJbHbIX INIOCKOCTEH
36. HpparnmoHaipHble ypaBHEHUS

37. HppainmoHaibHble HEpaBEHCTBA.

38. HppainmoHaibHble HEpaBEHCTBA.

39. Terpasap. [lapanaenenunesn.

40. 3agaum HA NOCTPOEHHE CeYeHM i

41]. Penrtenue 3amau

42. CamocrosrenbHas pabora Ne 3

43. [TokazarenbHast pyHKIIMS, €€ CBOWCTBA U rpaduK.
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44,

3aga4u Ha MOCTPOEHHE CeYEeHUH

45. Pemienne 3aga4

46. [Toka3zarenbHas (yHKIMS, €€ CBOMCTBA U rpauK.

47. IToka3arenbHble ypaBHEHMsI, HEPABEHCTBA U UX CUCTEMBbI

48. [Toka3zarenbHbIe YpaBHEHHsI, HEPABEHCTBA U MX CHCTEMBI

49. Pemienne 3a1a4

50. Pemienne 3a1a4

ol. ITokazarenbHblE ypaBHEHUS, HEPABEHCTBA U UX CHCTEMBI

52. IToka3arenbHble ypaBHEHMsI, HEPABEHCTBA U UX CUCTEMbI

53. [Toka3arenbpHbIC YpaBHEHHsI, HEPABEHCTBA U MX CHCTEMBI

54, CamocrosiTeJibHasi padora Ne 2

95. CamocrosiTeibHasg paGora Ne 2

56. CucTeMbl I0OKa3aTeNIbHBIX YPAaBHEHUH U HEPaBEHCTB.

57. CamocTtosrenbHas pabora Ne 4

58. Omnpexnenenne norapudma

59. IlepnenauKkyJsipHble npsiMblie B pocTpancTBe. [lapanienbHbie npsiMbie, NepHeHIHKY-
JIsIpHbIE K MJIOCKOCTH.

60. Ipu3Hak nepneHIuKYJISIPHOCTH MPSAMOI M MJIOCKOCTH.

61. Omnpenenenne gorapudma

62. CaoiicTBa JorapuMoB

63. CaoiicTBa orapuMoB

64. Teopema 0 npsAMOM NepHeHAUKYISAPHON NVIOCKOCTH

65. Penienne 3a1a4 Ha NePNEHTUKYJISIPHOCTD MPSIMOii ¥ NMJIOCKOCTH.

66. CBoiicTBa orapugmon

67. JlecsTrunble ¥ HATypaJIbHbIE TOTapU(MBI

68. JlecaTH4HbIE U HATYypaJIbHBIE JTOTApH (MBI

69. Pentenne 3a1a4 Ha NepNEHAUKY/JISPHOCTh MPSAMOii M IJIOCKOCTH.

70. Paccrosinne oT TOUKHM 10 I1ockocTH. Teopema o Tpex nmepneHIuKyJisipax.

71. Jlorapudmuueckas QyHKIMS, €€ CBONCTBA U rpaduK.

72. Jlorapudmuueckasi pyHKIHs, €€ CBONCTBA U TpaduK.

73. Pemenne 3amau

74. Yroa Mekay NPpSIMOM M IJIOCKOCThIO

75. Pemenne 3a1a4 Ha NpUMeHeHHE TeOPeMbl 0 TPeX MepPNeHAUKYISAPax, HA YroJ MexXIy
NPAMOi U IVIOCKOCTBIO.

76. CamocrosrenbHas pabora Ne 5

77. Jlorapudmmueckre ypaBHEeHUs] U1 HEPABEHCTBA.

78. Jlorapugmuueckue ypaBHEHUs] U HEPABEHCTBA.

79. Pemenne 3a1a4 Ha NpUMeHeHHE TeOPeMbl 0 TPeX MepPNeHAUKYISAPax, HA YroJ MexXIy
NPAMOi U IVIOCKOCTBIO.

80. Pemenne 3a1a4 Ha NpUMeHeHHE TEOPeMbI 0 TPeX MepPNeHIUKYISAPax, HA YroJ MexXIy
NPAMOi U IVIOCKOCTBIO.

81. Jlorapudmuueckre ypaBHeHUsI U1 HEPABEHCTBA.

82. Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA.

83. Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA.

84. JIByrpanubiii yroJa. IlpusHak nepneHauKyJIsipHOCTH ABYX IJIOCKOCTEH.

85. JByrpanubii yroJa. IIpusHak nepneHauKyJIspHOCTH ABYX IUIOCKOCTEH.

86. Jlorapudmuueckue ypaBHEHHUS 1 HEPAaBEHCTBA.

87. CamocrosrenbHas pabora Ne 6

22
MyHunmMnansHOE aBTOHOMHOE o01eo0pa3oBarenbHoe yupexaenue I nmuazust Ne 104 «Kimaccudeckast rTHMHa3HUs»
Pabouast mporpamma cpeaHero ooiero oopazoBaHus o MareMaTHKe (0a30BbId YPOBEHB)




88. Panuannas mepa yriia u 1yru

89. IIpsiMoyroJibHBII Napaueenunen

90. Pemienne 3agau

91, [ToBOPOT TOYKM BOKPYT Hayasia KOOPIUHAT

92. OnpenieneHne cuHyca, KOCUHYca M TaHI'€Hca yria.

93. OmnpezeneHue CHHyca, KOCHHYCA U TAHT'€HCA YTJIa.

94. Peuienne 3agau

95. CamocrosiTeibHas pabora Ne 3

96. 3HaKHU TPUTOHOMETPUYECCKUX (PYHKITUI

97. 3aBUCUMOCTh MEXAY CUHYCOM, KOCHHYCOM M TAaHT'€HCOM OJTHOTO U TOTO K€ YTJa.
98. 3aBHCUMOCTh MEXIY CHHYCOM, KOCHHYCOM M TAHT€HCOM OJTHOTO U TOTO K€ YTIJIa.
99. CamocrosiTeibHasi padora Ne3

100. | ITousitme mHoOrorpannuka. llpusma.

101. | TpuroHoMeTpHUYECKUE TOKIECTBA

102. | Cunyc, KOCHHYC M TAaHTEHC YTJIOB 0L U -0

103. | ®opmynbl ClOXKEHUS

104. | HonsTue MHOrorpannuka. llpuszma.

105. | Ilousitme mHororpanuuka. llpusma.

106. | @opmMyIibl CIOKEHUS

107. | ®opmMyIibl CIOKEHUS

108. | CuHyc , KOCHHYC W TaHI'€HC JABOMHOIO YrIia.

109. | NonsTue MHOrorpannuka. llpuszma.

110. | MIupamuna. [IpaBuiibHasi nUpaMuaa. Y cedeHHAsi MUPAMHUIA.
111. | Cunyc, KOCHHYC W TQHT'€HC OJOBUHHOIO yIJa.

112. | ®opmynbl npuBeaCHUS.

113. | Cymma u pazHocTh cuHycoB. CyMMa M pa3HOCTh KOCHHYCOB.
114. | IMIupamuna. llpaBuibHas nupaMuaa. Y cedeHHAasi MUPaAMUAA.

115. | Impamupga. [TpaBuiabHasi nupamMuaa. Y ceueHHAs MUPaAMHIA.

116. | Cymma u pa3zHocTh cuHycoB. CyMMa M pa3HOCTh KOCHHYCOB.

117. Penrenue 3amau

118. Pemenue 3amau

119. | Impamupaa. [TpaBuiabHasi nupamMuaa. Y ceueHHAs MUPAMHIA.

120. | Cummertpus B mpoctpancrBe. [lonsiTne NpaBMIILHOT0 MHOTOTPAHHHKA. JJIeMEHThI CHM-
MeTPHUH NPABHJIbHBIX MHOTOTPAHHUKOB.
121. | CamocrosrenbHas paborta Ne 7

122. | YpaBHeHne COS X = a.

123. | YpaBHeHue COS X = a.

124. | KourpoJabHasi pagora Ned

125. | NonsTue BekTopa. PaBeHCTBO BEKTOPOB

126. | YpaBHeHue Sin X = a.

127. | YpaBHenue Sin X = a.

128. | YpaBHeHnue g X = a.

129. | Cnoxxenue u BbIYMTaHHE BeKTOPOB. CyMMaM HeCKOJIbLKHX BEKTOPOB. YMHOKEeHHE BeK-
TOPA HA YHUCJIO
130. | Cnoxenue u BbIYMTaHHE BeKTOPOB. CyMMa HECKOJIbKHX BEKTOPOB. Y MHOKEHHE BeK-

TOpa HA YHCJI0

131. | VpaBHenme tg X = a. .

132. | Pemienne mpocCTEHIIMX TPUTOHOMETPHUUECKUX YPaBHEHHH
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133. | Pemenne mpocTeHIIMX TPUTOHOMETPHUECKUX YpaBHEHUN

134. | Komniianapublie BekTopbl. [IpaBuio napanieinenunena. Pa3inokeHne BeKTopa mo TpeM
HEKOMILIAHAPHBIM BEKTOpPaM.

135. | Komnuianapublie BekTopbl. [IpaBuiio napanieinenunena. Pa3inokeHne BeKTopa mo TpeM
HEKOMILIAHAPHBIM BEKTOpPaM.

136. | Pemenne mpocTeMIIMX TPUTOHOMETPUUYECKUX YPaBHEHUHN

137. | CamocrositenbHas pabora Ne 8

138. | Pemenne TpUroHOMETPUIECKUX YPABHCHHM

139. | CamocrosiTesbHasi pagoTa

140. | [loBTOpeHHe. AKCHOMBI CTEPEOMETPHH U UX caeacTBuUs. [lapa/uieJbHOCTH NPAMBIX U
IVIOCKOCTel

141. | PemieHue TpUroHOMETPUYECKUX YPAaBHEHUN

142. | PemeHnne TpUTOHOMETPUICCKUX YPABHCHHM

143. | Pemenue TpUroHOMETPHUYECKUX YPaBHEHUH

144. | IloBTOpeHMe. AKCHOMBI CTEPEOMETPHH H UX ceacTBHA. [Iapa/uieIbHOCTh NPSAIMBIX |
IV10CKOCTel

145. | IloBTopenne. [lepneHANKYISIPHOCTD NMPSAMBIX H IJIOCKOCTENH

146. | Pemenue TpUroHOMETPUYECKUX YpaBHEHUN

147. | Ilpumepsl penieHus NpOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB

148. | Ilpumepsl pemeHus MPOCTEUIIIMX TPUTOHOMETPHYECKUX HEPABEHCTB.

149. | HNoBropenue. [lepneHIUKYISIPHOCTH NPAMBIX H IJIOCKOCTEi

150. | IToBTopenme. MHOTOrpaHHUKH

151. | Ilpumepsl penieHus: NpOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB

152. | Pemenue 3agau

153. | CamocrositenbHas pabota Ne 9

154. | IloBTopenne. MHOrOrpaHHUKH

155. | NoBTopenune. MHOTOrpaHHUKH

156. | MtoroBoe moBTOpEeHME

157. | toroBoe moBTOpeHUE

158. | MroroBoe moBTOpeHME

159. | IloBTopeHune. BekTOpbI M METOI KOOPAUHAT B MPOCTPAHCTBE.

160. | lMoBTopenue. BekTopbl H METO KOOPAHHAT B MPOCTPAHCTBE.

161. | MtoroBoe moBTOpEeHUE

162. | UtoroBas KOHTpOJIbHAs paboTa

163. | Mrorosas KOHTpOIbHAS paboTa

164. | WroroBasi KOHTpPOJIbHasi padoTa

165. | IloBTopenne. Pemenue 3a1a4 mo BceMy Kypcy

166. | MtoroBoe moBTOpEeHUE

167. | toroBoe moBTOpeHUE

168. | MtoroBoe moBTOpEHHE

169. | MtoroBoe moBTOpeHUE

170. | toroBoe MOBTOpEHHE
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Ioypounoe mianupoBanue 11 kiaace

Ne Tema ypoka

1/
1. IToBTOpenue Kypca anreOpbl ¥ Hadan aHasiu3a 10 kacca
2. [ToBTOpenue kypca anreOpsl 1 Havan aHaimza 10 kimacca
3. IToBTOopenue kypca anreOpsl ¥ Hauan aHanu3a 10 kiacca
4. [IpsMoyronbHas cucTeMa KOOPJHHAT B IIPOCTPAHCTBE
S. KoopauHats! BEKTOpA.
6. OO6nacTp onpeneneHuii ¥ MHOXKECTBO 3HAUYE€HUH TPUTOHOMETPUYECKUX (PYHKLIMH.
7. OO6nacTp onpeneneHnii © MHOXKECTBO 3HAUYCHHH TPUTOHOMETPUYECKUX (PYHKIUH.
8. YeTHOCTh, HEYETHOCTD, IEPUOIUYHOCTh TPUTOHOMETPUYECKUX (YHKLIUH
9. CBsi3b MEX/Ty KOOPAMHATAMH BEKTOPOB M KOOPIWHATAMH TOYEK.
10. | Ilpocreiimue 3a1a4u B KOOpAUHATAX
11. | YeTHOCTbH, HEYETHOCTD, IEPHOAMYHOCTH TPUTOHOMETPHUECKUX (DYHKIMI
12. | YeTHOCTDH, HEYETHOCTD, IEPHOAMYHOCTH TPUTOHOMETPHUECKUX (DYHKIIMI
13. | @yHkius Y = COS X ee CBOMCTBa U rpaduk
14. | [Ipocreiinmue 3a1a4n B KOOpAWHATAX
15. | Ilpocreiimue 3a1a4u B KOOpAUHATAX
16. | dysKMs Y = COS X ee CBOWCTBA U Tpaduk
17. | ®yukims Y =Sin X ee cBoiicTBa U rpaduk
18. | ®dynkums Y =Sin X ee cBoiicTBa U rpaduk
19. | Yroa mexnay Bekropamu. CKaIsIpHOE MPOU3BEACHUE BEKTOPOB.
20. | BeluncneHue yrioB MeXKAY NPSMBIMU M IIJIOCKOCTSMHU.
21. | @ynkmun Y =1tg X, Y = Ctg X WX cBoiicTBa U rpaduku
22. | Oyakiuu Y =19 X, Y = Clg X ux cBoiicTBa U rpaduku
23. | ObpatHbIe TPUTOHOMETPUYECKHE (DYHKIIHH.
24. | BeluncineHue yrioB MeXIY NPSMBIMU U IJIOCKOCTSIMH.
25. | Pemenue 3a/1a4 1o TeMe METOJ KOOPAMHAT
26. | OOpaTHbBIE TPUTOHOMETPUYECKHE (DYHKIIHH.
27. | KonrposabHas pabora Ne 1
28. | IlpowsBoHasl.
29. | Pemenue 3aj1a4 1o TeMe METOJ KOOPAMHAT
30. [lenTpanbHas cummerpusi. OceBasi cuMMeTpusl. 3epkaiibHasg cummeTpus. [lapamnensHebiil ne-

peHocC

31. | IlpousBojHasl.
32. | IlponsBoHas CTENIEHHONW (DYHKIIHH.
33. | IlpousBoaHas creneHHON (QYHKITUU.
34. | KorrponpHas pabora Ne 1
35. | 3ager Nel
36. | IlpaBmna muddepeHpoBaHus.
37. | IlpaBuna quddepeHunrpoBanusl.
38. | Ilpoun3BoIHBIE HEKOTOPBIX AIEMEHTAPHBIX (DYHKIIHA.
39. | lonstne mmmaapa. [1n0ma e moBepXHOCTH NWIHHIPA.
40. | [Tonarue unnuuapa. [lnoma e NOBEpXHOCTH HMJIMHAPA.
41. | Ilpon3BogHbIE HEKOTOPBIX SJIEMEHTAPHBIX (QYHKIIHII.
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42.

[Tpon3BOIHBIE HEKOTOPBIX 3JIEMEHTAPHBIX (PYHKITHIA.

43. | IIpon3BoIHBIE HEKOTOPHIX AJIEMEHTAPHBIX ()YHKIIHA.

44, [TonsTue nunuuapa. [nomans NOBEPXHOCTH HWIHHAPA.

45. ITousitue konyca. [1momniaas MOBEpXHOCTH KOHYCA. Y CEUEHHBIN KOHYC.

46. | IIpon3BoiHBIE HEKOTOPBIX 3JIEMEHTAPHBIX (PYHKITHIA.

47. I'eomeTpuyeckuii CMbICIT TPOU3BOIHOM.

48. I'eomeTpuyeckuii CMbICT TPOU3BOTHOM.

49, ITonstue konyca. [1noniaas MOBEpXHOCTH KOHYCA. Y CEUEHHBIN KOHYC.

50. | IlonsTue xonyca. [lnomaas NOBEPXHOCTH KOHYcCA.

51. | 'eomerpuueckuii CMbICI IPOU3BOJHOM.

52. Pemenue 3amaq

53. | Pemenue 3agau

54. | Chepa u map. YpaBaenue chepol. Bzanmuoe mososxxenue cepsl u ruiockoctu. Kacarenbnas
TUIOCKOCTh K cdepe.

55. | Cdepa u map. Ypasuenue chepsl. Bzanmuoe nmonoxxenue cdepsl u mmockoctu. KacarensHas
IJIOCKOCTh K cdepe.

56. | Pemenue 3agau

57. | KonrponpHas pabora Ne 2

58. | Bospacranue u yobiBaHue ()yHKIIHH.

59. | Cdepa u map. YpaBuenue chepsl. B3aumaoe nonosxenue cdepsl u mnockoctu. Kacatenbnas
TUIOCKOCTh K cdepe.

60. | Cdepa u map. YpaBuenue chepsl. Bsaumnaoe nonosxenue cdepsl u miaockoctu. Kacarenpnas
TUIOCKOCTh K cdepe.

61. | Bo3pacranue u yObIiBaHH€e ()YHKIIHH.

62. | DkcTpeMyMbl (PYHKIUH.

63. | OkcTpeMyMbl QYHKITUH.

64. Pemenue 3aay Ha Tesa BpanieHus

65. Pemenue 3a1ay Ha Tena BpaIieHUAS

66. | [IpumeHeHune npou3BOAHON K NOCTPOCHUIO rpauKOB (PYHKIIUH.

67. | llpumeHeHnEe MPOU3BOIHON K IIOCTPOCHUIO TPaPHKOB (HYHKIIHH.

68. | IlpumeHeHHE MPOU3BOJHON K IIOCTPOCHUIO TPaPHKOB (HYHKIIHH.

69. | KonrposabHas pabora Ne 2

70. | 3auer mo Teme No 2

71. | IlpumeHeHHe NPOU3BOJHOM K MOCTPOCHUIO IpapuKOB (QYHKIIMH.

72. | Haubosnpiiee u HAaWMEHBIIIEE 3HAYCHUE (PYHKIIHH.

73. | HauOonbiiee 1 HauMeHblIlee 3HaYeHUEe (PYHKIUH.

74. | Tlonstue o6bema. O6beM napasuienenumneia

75. | Ilonsitue o6bema. OOBEM NapasyIeIenuneaa

76. | Beimmyknocts rpaduka GyHKINH, TOUKH Ieperuoa.

17. Pemenne 3amau

78. Pemenue 3amau

79. | Tonsatue o6bema. OObEM NapajuIeIenune/a

80. | Iloustue o6bema. OObeM nmapasuienenuneia

81. | O6omatromuii ypok mo teme [IpousBonnas GyHKIUM.

82. | Ilepoobpa3Hasi.

83. | IlpaBuia HaX0JeHUs IEpBOOOPA3HOM.

84. | llousatue oobema. OOBEM NapajuIeIeune/a

85. | llonstue o6pema. OObeM napasuienenumneia
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86. | Iliomaap KpUBOJMHEWHOW Tpanely U MHTETpall.

87. [1momaas KpUBOJIMHEHHON Tpanely U MHTErpaJl.

88. | Beluncienus uHTETpaioB.

89. | Beiunciienue 00bEMOB TeJ ¢ MOMOUIBIO ONPEAEIEHHOr0 HHTErpaa.

90. | Beruucienue 00bEMOB TEJ ¢ TOMOIIBIO OMPEACICHHOTO HHTErpaa.

91. | Beluncienue miomasei ¢ moMoIbI0 HHTETPAJIOB.

92. | Beluncienue miomasei ¢ moMoIbI0 HHTETPaJIOB.

93. | Beiuncienue miomasei ¢ moMoIbI0 HHTETPAJIOB.

94. | Beiuuciienue 00bEMOB TeJ ¢ MOMOUIBIO ONPEAEIEHHOr0 HHTErpaa.

95. | Beruucienue o0bEMOB TEJ ¢ TOMOIIBIO OMPEACICHHOTO HHTErpaa.

96. | [IpumeHeHune npou3BOIHON U UHTErpaia K peHICHUIO MPAKTUYECKUX 3a/1a4
97. | IlpumeHeHne MPOU3BOIHON M MHTErpaia K PEIICHUIO MPAKTUYECKUX 3a/1a4
98. Pemenue 3amaq

99. | Beiuucienue o0bEMOB TeJ ¢ MOMOUIBIO ONPEASIEHHOr0 HHTErpaa.

100. | Beruncnenue 0ObEMOB TEJI C TOMOIIBIO ONPEICICHHOT0 HHTETpaIa.

101. | Pemrenue 3agau

102. | KonrponbHas paborta Ne 4

103. | IIpaBuio Mpou3BeACHHUS.

104. | KonTtponbHas pabota Ne 3

105. | O6bem mapa. O6beM MIapOBOTO CErMEHTA, IIAPOBOTO CJIO0A, IIIAPOBOTro cekropa. [lnomans
chepsl.

106. | [lepecTaHOBKH.

107. | IlepecTaHOBKH.

108. | Pasmeuienus.

109. | O6bem mapa. O6beM MIApPOBOTO CErMEHTa, IAPOBOTO CJI04, IIapoBoro cektopa. [lnomanp
chepsl.

110. | O6bem mapa. O6beM MapoBOro CErMEHTAa, IAapOBOTro CJI0s, apoBoro cekropa. Ilnomans
chepsl.

111. | Pasmenienus.

112. | CoueraHus U UX CBOMCTBA.

113. | bunom HerotoHa.

114. | O6bem mapa. O6beM MapoOBOro CErMEHTA, IAapOBOTroO CJI0s, apoBoro cekropa. Ilnomans
cdepsl.
O6mwem mapa. O0beM MIapoBOT0 CErMeHTa, IAPOBOTo CJI04, IapoBoro cexkropa. ITnomanp
chepsl.

115. | O6bem mapa. O6beM MapoBOro CErMEHTa, IAapOBOTro CJI0s, apoBoro cekropa. Ilnomans
chepsl.

116. | CoOGbitusi. Kom6bunarmu coObituii. [IpoTHBOIIOI0KHOE COOBITHE.

117. | BeposiTHOCTB COOBITHSI.

118. | CioskeHHEe BEPOSTHOCTEH.

119. | O6bem mapa. O6beM MapoOBOro CErMEHTAa, IAPOBOTrO CJI0s, apoBoro cekropa. Ilnomanp
chepsl.

120. | OGo0marouMii ypok 1no reMe 00beMbl MHOTOIPaHHUKOB

121. | He3zaBucuMmble COOBITHS. Y MHOKEHUE BEPOSITHOCTEH.

122. | He3zaBucumplie cOOBITHS. Y MHOXKEHUE BEPOSITHOCTEH.

123. | Cratuctudeckasi BEpOSITHOCTb.

124. | O6o0maromumii ypok Mo TeMe 00bEMbI KPYTIIBIX T

125. | [loBTOpenue
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126. | OGoObmarommii ypox
127. | CnydaiiHple BeTUYMHBI.
128. | LlenTpanbpHble TEHACHIUH
129. | IToBTOpEHUE

130. | IloBTOpenue

131. | Mepsl pa3dpoca.

132. | UtoroBoe noBTOpeHue
133. | Urorosoe nmoBTopeHue
134. | UtoroBoe moBTOpEHUE
135. | UroroBoe nmoBTopeHue
136. | UtoroBoe nmoBTOopeHue
137. | UroroBoe nmoBTopeHue
138. | UToroBoe noBTopeHue
139. | UToroBoe noBTOpeHue
140. | UroroBoe nmoBTopeHue
141. | UtoroBoe moBTOpEHUE
142. | UtoroBoe nmoBTopeHue
143. | UToroBoe moBTOpEHUE
144, | toroBoe mMOBTOpEHUE
145. | UtoroBoe noBTOpEHUE
146. | MtoroBoe moBTOpEHNE
147. | UtoroBoe mOBTOpEHUE
148. | UroroBoe nmoBTopeHue
149. | MToroBoe moBTOpEHUE
150. | UroroBoe nmoBTopeHue
151. | UroroBoe nmoBTOpeHue
152. | UroroBoe nmoBTopeHue
153. | Urorosas koHTpoJibHAs pabota B popmare EI'D
154. | UroroBast koHTpoJbHast pabota B popmate EI'D
155. | Utorosoe noBTopeHue
156. | UroroBoe nmoBTopeHue
157. | UtoroBoe moBTOpEHNE
158. | UroroBoe nmoBTOopeHue
159. | UroroBoe nmoBTopeHue
160. | Urorosoe nmoBTopeHue
161. | UroroBoe nmoBTOopeHue
162. | Urorosoe nmoBTopeHue
163. | UtoroBoe nmoBTopeHue
164. | UtoroBoe moBTOpeHUE
165. | UroroBoe nmoBTopeHue
166. | OGoOmaromnye ypoku
167. | OGoOmiaronme ypoku
168. | OGoOmaromnye ypoku
169. | OGoOmaronme ypoku
170. | OGoOmaromnye ypoku
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