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INOACHUTEJIbBHAS 3AIINCKA

VY4eOHbIl Kypc 3aKJIafblBaCT OCHOBY Ul YCICIIHOTO OBJIAACHHUS 3aKOHAMHU (DU3HKH,
XUMHHU, OMOJIOIUH, MOHUMAHHUSI OCHOBHBIX TEHJCHLMH Pa3BUTUS SKOHOMHUKU U OOILECTBEHHOM
KHU3HHM, TI03BOJIAET OPHUEHTUPOBATbCA B COBPEMEHHBIX LHU(MPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIOJIB30BAaTh UX JIs JalibHEHIero oOpa3oBaHus U B MOBCEIHEBHOU
XKHU3HU. B TO ke Bpems oBiajieHne aOCTPAKTHBIMU M JIOTUYECKH CTPOTMMHU KOHCTPYKIUSMH
anreOpbl M MaTeMaTMYECKOI'O aHaju3a pa3BUBAa€T YMEHHE HaXOAUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTb, J0Ka3bIBaTh YTBEP)KICHUS C MOMOIIbIO MHAYKLIUH U PACCYXKAATh
JIelyKTHBHO, HCIIOJIB30BaTh OOOOIIEHHE M KOHKPETH3alHi0, a0CTparupoBaHHE M aHAIOTHIO,
(dopmHpyeT KpeaTUBHOE M KPUTHUECKOE MBIIIIICHHE.

B xone m3yuenuss yueOHOro Kypca oOydaroliuecs I[OJIYy4alOT HOBBIA OIBIT pEIIeHUs
IOPUKIAJHBIX 3a/la4, CaMOCTOSITEJIBbHOIO IIOCTPOEHUS MAaTeMaTHYECKHUX MoJeNell peallbHbIX
CUTYallMid, MHTEPIPETAMH TOTYYCHHBIX PEIICHHA, 3HAKOMSTCS C IPUMEPAMU MaTEMaTHYECKIX
3aKOHOMEPHOCTEH B IIPUPOJIE, HAYKE U UCKYCCTBE.

B ocHoBe MeTOAMKHN 00Y4EHUS JICKUT ACATEIbHOCTHBIA IPUHIUIT 00yUSHHUS.

Ha wusyuenue yue6HOro xypca orBoautcs 102 gaca: B 10 kmacce — 34 gaca (1 wac B
Hezeno), B 11 kimacce — 68 gacoB (2 yaca B HEIEIIO).

Peanu3zanus BOCOIUTATENBHOrO MOTEHIMAIA YPOKOB IPE1yCMaTPUBAET:

o100p COOTBETCTBYIOIIETO COIEPKAHMS YPOKOB, 3aJJaHU/, BCTIOMOTaTEIbHBIX
MaTepHajoB, NPOOJIEMHBIX CHTYallui IJIs1 00CYKICHUIA;

BKJIIOYEHUE 1I€TIEBBIX OPUEHTUPOB PE3Yy/IbTaTOB BOCIIUTAHUS, UX YUET B ONpPE/ICIICHUN
BOCIIUTATEIBHBIX 33]1a4 YPOKOB, 3aHITHH;

BKJIIOYEHHE TEMAaTHKHU B COOTBETCTBUU C KaJI€HJapPHBIM IUIaHOM BOCIIUTATEIbHOMN
paboThI;

BBIOOp METOJIOB, METOHMK, TEXHOJIOTHH, OKA3bIBAIOIINX BOCIIUTATEIILHOE BO3/ICHCTBHE HA
JMYHOCTH B COOTBETCTBHHU C BOCIIUTATEILHBIM HICAJIOM, IIENIBIO U 33/1a4aMH BOCTIUTAHHS,
IIeJIEBBIMU OPUEHTUPAMU Pe3yJIbTaTOB BOCIIUTAHHUS; PeATU3alUI0 TIPUOPUTETA
BOCIIUTAHUS B y4eOHOU JeSITeTHbHOCTH;

NpUBJICUEHHE BHUMAHMS yJallluXcs K HEHHOCTHOMY aclleKTy H3y4aeMbIX Ha yPOKax
IPEMETOB, SIBJICHUN U COOBITUN, MHUIIMMPOBAHNE 00CYXICHU, BBICKa3bIBAHHUI CBOETO
MHEHHS, BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIICHHUS K M3y4aeMbIM COOBITHSIM,
SIBJICHUSM, JIULIaM;

IPUMEHEHNE UHTEPAaKTUBHBIX (POPM yueOHOM pabOoThl — MHTEIUIEKTYalbHbIX,
CTHUMYJIMPYIOIINX TTO3HABATEIHLHYIO MOTHUBAIUIO, HTPOBBIX METOIUK, TUCKYCCH,
JTAIOIMX BO3MOKHOCTh MPHOOPECTH OTIBIT BEJICHHUSI KOHCTPYKTUBHOTO AUAJIOra;
TPYIIIOBON pabOThI, KOTOPAsi YIUT CTPOUTH OTHOIICHHUS U JICHCTBOBATh B KOMAH/IE,
CTIOCOOCTBYET Pa3BUTHIO KPUTHIECKOTO MBIIIUICHUS;

no0yX/IeHUE yJalMXcsl COOI0AaTh HOPMBI TIOBEACHHUS, PaBUIIa OOIEHUS CO
CBEPCTHHKAMH U TIEIarOTHYECKUMHU paOOTHUKAMH, COOTBETCTBYIOIIHE YKIIATy
00111e00pa30BaTeIbHOM OpraHn3aluy, YCTAHOBICHHUE U MOAJIEPKKY 100poKeTaTenbHON
atMocdepsr;

OpraHU3aIlNI0 HACTABHINYECTBA MOTUBUPOBAHHBIX U 3PYAHPOBAHHBIX YUAIIMXCS HAT
HEYCIEBAIOIMMH OJHOKIACCHUKAMH, B TOM YHCIIE C 0COOBIMU 00pa3oBaTeIbHBIMU
NOTPEOHOCTAMM, JAIOLIETr0 YYaIIUMCs COLUAIbHO 3HAYUMBIH ONBIT COTPYIHUYECTBA U
B3aMMHOM IIOMOIIH.

COJEP)KAHUE OBYYEHUA



10 KJIACC

Yucia ¥ BbIYMCICHHUA

Panponanehele uncia. OOBIKHOBEHHbIE M JI€CATUYHbIE APOOH, IMPOLEHThI, OECKOHEUHbIE
nepuoauieckue apobu. Ilpumenenue apoOeil ¥ MPOLEHTOB Ui pEIICHHs MPUKIATHBIX 33134 U3
Pa3IMYHBIX OTpACEd 3HAHUU U pealbHOU KU3HHU.

JelicTBuTenpHble yKcaa. PanMoHanbHble W MppalMOHaNbHBIE uucia. Apudmernueckue
ornepauuu ¢ JCHCTBUTEIBHBIMM 4YMCIaMH. MOAynab INEHCTBUTEIBHOIO YHMCIA U €ro CBOWCTBA.
[TpuOnm>kEHHbIE BBIUMCIIEHUS, IpaBWJIa OKPYIJIEHMs, MNPUKHUJIKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenenb ¢ nenbM nokasateneMm. bunom Herotona. Vcnonb3oBanue noaxosieit popmbl
3allACU AEUCTBUTEIBHBIX YMCEI I PEIICHUS IPAKTUYECKUX 3a7ad U IPEICTaBICHNs JaHHBIX.

ApudpmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CreneHp ¢ palMOHAJIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIbHBIM
IIOKAa3aTeJIEM.

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypalbHbIE JIOrapu(MBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI€HC YMCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHblE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHHUS.
PaBHOCWIBHBIE ypaBHEHUS U yPaBHEHHI-CIIEACTBHS. HepaBeHCTBO, pelieHue HEPABEHCTBA.

OcHOBHBIE METO/IbI PEIICHUSI LENbIX U IPOOHO-pAIMOHATIBHBIX YPAaBHEHUN M HEPABEHCTB.
MHorousnessl OT OJHOM NEpeMEHHOH. JleneHue MHOroudjgeHa Ha MHOTOUYIEH C OCTAaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu koddduuuentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAKEHHUM, COIEPIKALINX CTENEHU U KOPHH.

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

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTApUPMBI.

Jlorapupmuueckue ypaBHeHHMs. OCHOBHBIE METOABI PEIICHHsS JIOrapupMHUUECKHX
YpaBHEHUM.

OcHoBHble TpUroHOoMeTpuueckue (opmynsl. [IpeoOpa3oBaHne TPUTOHOMETPUUECKUX
BBIPAKECHUI.

Pewienne cucreM ITMHENHBIX YPABHEHUN.

ITocTpoeHrne MareMaTHYeCKUX MOJENEN peaJbHOM CUTyalluH C IOMOIIBK) YPaBHEHUH U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHWI M HEpPAaBEHCTB K DPEIICHMI0 MaT€MaTHYECKMX 3aJad U
3aJa4 U3 Pa3UYHbIX 00JacTel HAYKU M peabHON JKU3HU.

DOyHKUUH U rpaduKu

Ob6unacTp omnpeaeneHuss 1 MHOKeCTBO 3HaueHUU ¢yHkiuu. Hynu ¢yakuuu. [IpomexyTku
3HAKOMOCTOAHCTBA. YETHble M Heu€THble (yHKuuu. [lepuoanueckue ¢yHkmuu. IpomexyTku
MOHOTOHHOCTH (yHKIHMU. MakCUMyMbl 1 MUHMUMYMBbI (QyHKIMU. Hanbomnbiiee 1 HauMeHbIee
3Ha4YeHUs (PYHKIIUU Ha IPOMEKYTKE.

Jluneiinas, kBagpaTudHas ¥ APOOHO-TMHENWHAs QYHKIIMU. DIEMEHTapHOE UCCIIEI0BaHNE U
MOCTPOEHNE UX TPadUKOB.

CrenenHass (QyHKIMS C HaTypaJbHbIM M LIEJbIM Moka3areneMm. EE cBoiicTBa M rpaduk.
CpoiicTBa 1 rpaduK KOpHA N-Oi CTENeHW Kak (PYHKIMHM OOpaTHOM CTENEHH C HaTypaJbHBIM
IIOKAa3aTeJIEM.



[TokazaTenpHas u JorapudpmMuueckas GyHKIIMU, X CBOWCTBA W Tpaduku. Vcnons3oBaHue
rpaduKoB QYHKIUH U peLIeHUs YPaBHEHHH.

TpuroHomerpudeckas OKpPYKHOCTb, OIPEAEICHUE TPUTOHOMETPHUECKUX (YHKUIUH
YHUCJIOBOI'O ApryMEHTA.

OyHKIMOHATIbHBIE 3aBUCMOCTH B pEaIbHBIX MpOIleccax U SBJICHUAX. ['papuKku peabHbIX
3aBUCUMOCTEH.

Havana maTeMaTH4eCcKOro aHajaIu3a

[TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUs MOCIE0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCKOn
WHAYKOUA. MOHOTOHHBIE M OrpaHUYEHHBIE IOCIIETOBATEIBHOCTH. VCTOpUS BO3HMKHOBEHUS
MaTeMaTHYECKOT0 aHAJIM3a Kak aHaJIn3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass U TreoMeTpHuYecKass mporpeccud. beckoHeyHo — yObIBaromias
reoMmerpuueckas nporpeccusi. Cymma GeCKOHEYHO YOBIBAIOIIEH reOMETPHUECKON MPOTrPECCHH.
JluHelHbII W SKCHOHEHIMaNbHBIA pocT. Yucimo e. Dopmyrna CIOXKHBIX IPOLIEHTOB.
Hcrnionbs30BaHue MPOTrpeccuu Uil pELIEHUs PEANIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

MHuoxecTBa M JIOTHKA

MHoOXecTBO, onepaluyd HajJ MHOXXECTBaMU U MX CcBoiicTBa. [luarpammsbl Diinepa—BeHHa.
[IpuMeHeHne TEeOpPEeTUKO-MHOKECTBEHHOIO amnmnapara i OINKCAaHUs PeajbHbIX MPOLECCOB U
SIBJICHHUI, TIPU PEIICHUH 3324 U3 APYTHX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTUYeCKOro  oOBEKTa,  CJIENICTBUE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHHUSI.

IIpsimble ¥ MJIOCKOCTH B IPOCTPAHCTBE

B3anMHOe pacniosnoxkeHue NpsiMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, NTapaJUICIbHbIE U
cKpeluBaromuyecs npsmele. [Ipu3Haku ckpemuBaromuxcs IpsaMbIX. [lapannenbHOCTh IPSIMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: MapajuielbHbIE NPSIMbIE B MIPOCTPAHCTBE, MApAJUIEIBHOCTh TPEX
OpSIMBIX, MApaUIEIBHOCTh NPSMOM M IIOocKocTH. IlapamnensHoe W LEHTpaslbHOE
poeKkTupoBanue, nzodpaxenue ¢uryp. OCHOBHBIE CBOMCTBA MapaUICIbHOTO MPOEKTUPOBAHUS.
N3o6paxenue ¢puryp B napajuiebHON MPOEKIUU. YTIIbl C COHAIIPaBIEHHBIMU CTOPOHAMHU, YIoJl
MEXy NPSAMBIMU B IpOCTpaHCTBE. [lapamienbHOCTh MIOCKOCTEN: NapasuleabHbIE IMJIOCKOCTH,
CBOMCTBA MapayyieNbHbIX MIockocTel. [IpocTeiimme npocTpaHCTBEHHbIE (PUIYPBI Ha TIOCKOCTH:
TETpadip, NapaJUIeNIeNIE], TOCTPOECHNE CEYEHU .

[lepnieHauKyYIApHOCTh TOPSAMOM M IUIOCKOCTH: NEPIEHIUKYJISpPHBbIE TMpsSMble B
IIPOCTPAHCTBE, MpsAMBbIE NApaUIEIbHBIE M MNEPHEHIUKYIAPHbIE K IUIOCKOCTH, HPU3HAK
NEPNEHIUKYIAPHOCTH TPAMOM M IUIOCKOCTH, TEOpEMa O TMPSAMON MNEPHEHAUKYISIPHON
I0CKOCTH. OpPTOTrOHANBHOE MPOEKTHpOBaHUE. lleprneHIuKynsap U HaKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 TJIOCKOCTH, PACCTOSTHUE OT MPSAMOI 10 TIIOCKOCTH, MPOEKIUs (UTYphl Ha MIOCKOCTb.
[leprieHAUKYIAPHOCTD TUIOCKOCTEN: IPU3HAK MEPIEHANKYISIPHOCTH ABYX IJIOcKocTel. Teopema
0 TPEX NMEPIEHIUKYIIApax.

VYrBl B IPOCTPAHCTBE: YIOJl MEXAY MPSIMOM U IUIOCKOCTBIO, IBYTPAaHHBIN YIoJl, JIMHEUHBINA
Yroa JBYIPaHHOIrO yria. TpéXrpaHHbelii W MHOrorpanHele yriabel. CBOWCTBa IJIOCKHX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX M JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMbl
KOCHHYCOB M CHHYCOB JUIsl TPEXTPAHHOTIO yIJIa.

MHoOrorpaHHuKHu

Buner mHororpanHukoB. [Ipu3ma: n-yronpHass npusma, npsiMas M HaKJIOHHAs INPU3MBIL,
OOKOBas U MOJHAs MOBEPXHOCTh MpU3MBIL. [lapamienenumnesn, TpIMOYTOJIbHBIA Tapaienenues]
u ero cpoiictBa. Kparuaiimme myTd Ha NOBEPXHOCTM MHOTOrpaHHHMKa. Teopema Oinepa.
[IpoctpanctBennas teopema Iludaropa. [Iupammpma: n-yrospHas mupamuaa, MpaBUiIbHAS W



yceuéHHas mnupamuabl. CpoiicTBa peéObep W OOKOBBIX TpaHEW MPABWIBHOW IMHUPAMUIBI.
IIpaBunbpHBIE MHOTOIPDAaHHMKM: IIpaBUJIbHAs IIPU3MA M IPAaBWIIbHAs INHMPAMUJA, IIPaBUIIbHAsS
TpeyrojipHasi MMpaMua U IPaBUIBHBIN TETpa’Ip, KyO.

Brruncnenue 31€MEeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yribl. [lnomans GoxoBoi
MOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTHU MPSAMOM NPHU3MBbI, IUIONIAJb OCHOBAaHWM, Teopema O
OOKOBOH IMOBEPXHOCTH TpsSMON mMpu3Mbl. [lnomane OGOKOBOW MOBEPXHOCTH M TMOBEPXHOCTHU
IIPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCCUEHHONU MUPAMUIBI.

CummeTpusi B NPOCTPAHCTBE. DJIEMEHThl CUMMETPUU IPABUIBHBIX MHOTOI'PAaHHHKOB.
CummeTpusi B NpaBUIBHOM MHOIOTPaHHUKE: CUMMETpHUsS Mapajjenenuneaa, CUMMETpUs
MPaBUJIBHBIX MIPU3M, CHMMETPHUS MPABWILHON MTUPaMUJIbI.

11 KUIIACC

Yuciia 1 BBIYMCICHUSA

Harypanbnasle u nensle uncna. IIpuMmeHeHne NpPHU3HAKOB JENMMOCTH LEIBIX YHCEI,
HanOoypmmi oo nemutens (nanee — HOJl) m HanmensbIee odmee kpatHoe (manee — HOK),
OCTaTKOB IO MOJYJII0, aliroput™Ma EBKknnaa 11 peieHus 3a1a4 B LEJIbIX YUCIIAX.

YpaBHeHUsI M HEpaBEHCTBA

CucreMa U COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PABHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
ciencTBusi. PaBHOCUIIbHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUYECKHX YPABHEHHH C MOMOIIbIO TPUTOHOMETPHYECKOU
OKPY’KHOCTH. PernieHue TpuroHoMeTpuyeCKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PEILLIEHUs TOKA3aTEJIbHBIX U JIOrapu(PMUIECKIUX HEPABEHCTB.

OcCHOBHBIE METOIBI PELLIEHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABI  PELIEHUS CUCTEM U COBOKYIHOCTEH  PAallMOHAJIBHBIX,
UPPaLMOHATIBHBIX, I0KA3aTEIbHBIX U JIOTApU(PMUUECKUX YPAaBHEHUH.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMETPaMH.

[IpuMeHeHne ypaBHEHHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHYECKHUX 3ajad U
3aa4 M3 Ppa3IMYHBIX OOJIacTe HayKM M pealbHOM JKHW3HU, MHTEPHpETalus MOJy4eHHBIX
pe3yabTaToB.

DyHKIUHN U TPaPUKH

I'padux xomnosuuuu QyHkiuil. ['eomerpuueckue oOpas3sl ypaBHEHUH M HEpaBEHCTB Ha
KOOPJMHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U IpaQUKH.

I'padmyeckue MeToNbl pELIEHUS YpaBHEHUH M HepaBeHCTB. ['paduueckue MeToabl
peleHus 3a1a4d ¢ napaMeTpamH.

Hcnonb3oBanue rpapukoB (QYHKIUN I MCCIEAOBAaHHUS MPOLIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYruX YyUeOHBIX MPEAMETOB U pealbHON KU3HU.

Hayana maTemMaTHuecKoro aHajaimsa

HenpepoiBuble ¢yHKIMM M HMX cBoiWcTBa. Touku paspbiBa. ACHMITOTHI TpaduKOB
¢ynkuunii. CBoiicTBa (DyHKIMI HENMpPEpBHIBHBIX Ha OTpe3ke. MeToj MHTEpBAJIOB JUIS pEIIeHUs
HepaBeHCTB. [IprMeHeHne CBOMCTB HeNpephIBHBIX (DYHKIIHUM JJIsl pelIeHUs 3a/1a4.

[IpumeneHne MPOM3BOHON K UCCIIEIOBAHHIO (PYHKIIMH HA MOHOTOHHOCTBH U DKCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HaMMEHBIIIET0 3HAYCHU HEeTIPephIBHOW (DYHKIIUK Ha OTpE3Ke.



[IpuMeHEeHHEe NPOU3BOMHOM I HAXOXACHHWS HAWIYYIIET0 PEUICHWS B IPHUKIAIHBIX
3ajayax, IS OIpEAENEHHs] CKOPOCTH M YCKOpEHHs Hpolecca, 3aJaHHOro (GOpMyJIoN WM
rpaduKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO IepBOoOOpa3HbIX. IlepBooOpa3Hble 37I€MEHTapHBIX
¢bynkuuii. [IpaBuia HaxoX1€HUS IEPBOOOPA3HBIX.

Wurerpan. I'eomerpudecknuii CMbICI MHTErpaia. BerauciieHne onpenes€HHOoro uHTerpaina
no ¢opmyne Hetorona-Jleitouuna.

[IpumeHeHue wuHTErpana JUis HaXOXKJIEHUS IUIoWaned IUIOCKUX ¢Guryp u o0bEMOB
FEOMETPUYECKUX TEIL.

MHororpaHHuKHu

[Tpusma: n-yronpHas npusMa, NpsMas M HAKIOHHAs IpU3MBbL, OOKOBass M IOJHAs
NOBEPXHOCTh Npu3Msbl. llapamienenunen, npsAMOyroibHbIN MapaJlIeJICUIE] U €ro CBOWCTBA.
KpaTuaiimme myTd Ha IOBEpPXHOCTM MHOrorpaHHuka. Teopema Oinepa. IIpoctpaHcTBeHHas
teopema [Iudaropa. [lupamuna: n-yrompHas nmupamuia, NpaBUIbHAS M YCCUEHHAS] MTUPAMUJIBIL.
CpoiictBa pébep M OOKOBBIX TpaHEW MPaBHIBHON MUpamMuabl. [IpaBHIIbHBIE MHOTOTPAaHHUKU:
IIpaBWIbHAs IpU3Ma W IMpaBWIbHAsg MHpaMHUAa, IpaBWIbHAasg TPEYrojbHas NIUPAMHIA U
IpaBUJIbHBIN TETpa’ap, KyO.

Tesa BpaueHus

[TonsiTust: UMIMHIpPUYECKas IIOBEPXHOCTh, KOHMYECKas IOBEPXHOCTb, cQepuyeckas
IIOBEPXHOCTh, OOpasyouue noBepxHocTed. Tema BpalleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, chepa, map. Bzaumnoe pacrnonoxeHnue cepsl U INIOCKOCTH, KacaTelbHas IIOCKOCTh K
cgepe. M300paxeHue Ten BpalleHUs Ha MII0CKocTU. Pa3BépTka nunuuapa u konyca. CuMMeTpust
ctheps! 1 mapa.

O6Bvém. OcHoBHBIE cBoMcTBa 00BEMOB Ten. Teopema 00 00bEME NPSIMOYTOJIBHOTO
napauenenunena U cieactsus u3 He€. OObEM NpsSAMOM W HAKIOHHON NPU3MBI, LWIMHApA,
nupaMuibl 1 KoHyca. OOBEM 11apa v apoBOro CETMEHTa.

KomOunanuu Ten BpalieHuss W MHOrorpaHHukoB. [Ipu3ma, BmnMcaHHas B IWJIMHAD,
onucaHHas okojio mwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockocthio. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOTpaHHHUKA, OIIMCAHHOTO OKOJIO Cepsl, Chephl, BIUCAHHON B
MHOTOTPaHHMK HJIM TEJIO BPAILCHMUS.

[Inomanp MOBEpXHOCTH LMIMHApA, KOHYca, Iulomaas chepel u e€ yacteil. [logobue B
npoctpadctBe. OTHomeHne 00BEMOB, IUIOmAAEH MOBEpXHOCTEH MOAOOHBIX  Uryp.
[IpeoOpa3oBanue momodusi, roMoTeTus. PemeHue 3agady Ha IUIOCKOCTH C HCIIOJIb30BAaHHEM
CTEepPEOMETPUYECKIX METOJIOB.

[ToctpoeHne ceyeHHM! MHOTOTPAHHMKOB W TEJI BpalICHUS: CEUYEHHUs IMHIMHApA
(mapayuleIbHO W TMEPIEHAMKYISIPHO OCH), CEYeHHUs KOoHyca (mapayjiefibHble OCHOBAHHIO U
IIPOXOJAIINE YEPE3 BEPLIMHY), CEYEHMsI 11apa, METOJbl ITOCTPOEHHS CEUEHHUI: METOJ CIENO0B,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IEPEHOCA CEKYIEH TIIOCKOCTH.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepanyuu HajJ BEKTOpaMU. BEKTOpHOE yMHOXEHHE BEKTOPOB.
CBolicTBa BEKTOPHOTO YMHOXEHHA. [IpsmMoyronpHas cucreMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa. Pasnoxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
PEIIEHNN T€OMETPUYECKUX 3a/1ay.

Kom0Onnaropuka u Teopust BepOATHOCTH



Cry4aifHpIe DKCIIEPUMEHTHI (OTBITHI) W CIy4ailHbIE COOBITHS. DJIEMEHTapHbBIE COOBITHS
(ucxonpl). BeposiTHOCTH ciydallHOTO COOBITHS. BIM30CTh 4acTOTHI M BEPOSTHOCTU COOBITHHA.
City4aifHble ONBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU.

Onepauuu Haj COOBITHSMH: IEepecedeHue, 0ObeIUHEHHE, MPOTUBOIOIOKHbBIE COOBITHS.
Huarpammsl Ditnepa. @opmyna CI0KEHUS BEPOSITHOCTEH.

VYcnoBHAs BEPOSITHOCTb. Y MHOXKEHUE BEPOATHOCTEU. J[epeBO CIIy4alHOTO 3KCIIEPUMEHTA.
®opmyna noaHoit BepoarHoctu. Popmyina baiteca. HezaBucumsbie coObITHs.

bunHapHBIN CiTydaiiHBIA ONBIT (MCIIBITAHUE), YCIIEX W Heyaada. He3aBUCHMBIE MCTIBITAHHMS.
Cepusi HE3aBUCHUMBIX HUCHBITAaHUN 10 mepBoro ycrnexa. [lepecranoBku u dakropuan. Hucno
COYETaHMM.

I[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM TMO3UIUU  OOYYaroIIerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 WIEHA POCCHUNMCKOrO OOIIECTBa, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBJICHHUH, NPOLEAYp TPaKIAHCKOTO OOIIECTBa
(BBIOOPBI, OMPOCHI M APYroe), yMEHUE B3aMMOJEHCTBOBATH C COLMAIBHBIMH HMHCTHUTYTaMHU B
COOTBETCTBUU C UX (PYHKIMSAMH U Ha3HAYCHHEM;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS:

c(OpMUPOBAHHOCTh POCCUNMCKON TPakJTaHCKON MIEHTUUYHOCTH, YBaXXE€HUS K MPOILLIOMY U
HACTOSILEMY POCCUHCKOM MaTeMaTHKH, IIEHHOCTHOE OTHOILICHHE K JIOCTH)KEHHUSIM POCCHMCKHX
MaTeMaTHUKOB U POCCUHCKOW MaTeMaTHYECKOW IIKOJbI, WCHOJb30BAHUE 3TUX JOCTHKEHUH B
JPYTruX HAyKax, TEXHOJIOTUSAX, Chepax SIKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA:

OCO3HaHME JIyXOBHBIX  ILIEHHOCTEHl  poccuiickoro Hapojaa, CQOPMHUPOBAHHOCThH
HPaBCTBEHHOI'O CO3HAHMsI, ’TUYECKOTI'O TIOBEACHHUS, CBSI3aHHOTO C NPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUN HAyKH U JAESITEIbHOCTHIO YYEHOTO, OCO3HAHME JIMYHOTO BKJIa/a B IMOCTPOCHUE
YCTOMYHUBOTO OYAYIIETO;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

JCTETUYECKOE  OTHOLIEHHME K  MHpPY, BKJIIOYas  ICTETUKY  MaTeMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, peHIeHWH, pacCyKIeHUH, BOCHPUUMUYUBOCTh K
MaTeMaTHYECKUM acleKTaM Pa3InIHbIX BHJIOB UCKYCCTBA;

5) ¢pusuveckoro BoCNUTAHMSA:

c(OpPMHPOBAHHOCTh YMEHHUSI IPUMEHATh MaTeMaTUYeCKHe 3HAHUS B HHTEPECcax 3/J0POBOTO
u 0e3omacHoro o0pa3a >KHU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (310pOBOE
NUTaHNe, COATAHCHPOBAHHBIN PEXKUM 3aHATHH U OTIIbIXA, PEryIsIpHas PU3NdecKasi akTHBHOCTH ),
¢u3nUecKoe COBEPIICHCTBOBAHUE MPH 3aHATUSAX CIOPTUBHO-03JOPOBUTEIIBHON J€SITEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYIly, OCO3HAHUE IIEHHOCTH TPYI0JII00Us, HHTEpEC K pa3INuHbIM cdepam
npodecCuoHaNbHOM AEsTeTbHOCTH, CBSI3aHHBIM C MAaT€MaTUKON M e€ MPHIIOKEHUSIMU, YMEHUE



COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynymied mnpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HECHHBIC TUJIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTH4YeCKOMY OOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYAaCTHIO B PEIICHUU
MPaKTUYECKHX 3aJ1a4 MaTEMaTHYECKON HAIIPaBICHHOCTH;

7) IKOJIOrM4€eCKOro BOCIIMTAHMS:

c()OPMUPOBAHHOCTh 3KOJOTUYECKOW KYJIBTYpPhl, IMOHUMAaHHWE BIUSHUS COLUAIBHO-
HPKOHOMHUYECKUX IMPOILIECCOB HA COCTOSIHME MPHUPOJHON M COLMAIbHOW Cpeibl, OCO3HAHUE
ro0abHOTO  XapakTepa  JKOJIOTHYECKHMX  MPOOJIeM, OpUEHTalMsT Ha  MPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUU JJIs pelIeHUs 3a7ad B 00JIACTH OKpYKArolleh cpeibl, MNIaHUPOBAaHUE
MOCTYIIKOB M OI[EHKU WX BO3MOXKHBIX IMOCJIECTBUH JIJIsi OKPYKAIOIIEH CPeIbI;

8) HeHHOCTH HAYYHOT0 TO3HAHUS:

c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKd M OOIIECTBEHHOW MPAKTHUKH, TOHMMaHWE MaTeMaTH4YeCKOW HayKu Kak cdepbl
YEIIOBEYCCKON JIESATEIIBHOCTH, ITANOB €€ Pa3BUTHS M 3HAYMMOCTH JUTSI PA3BUTHSI [IUBHIIN3AIINM,
OBJIAJICHUE SI3bIKOM MAaTEMAaTHKH M MATEMaTHYCCKOW KYJIbTYypOU KaK CPEICTBOM MO3HAHUS MHUPA,
TOTOBHOCTH OCYIIECTBIISITh MPOECKTHYIO M UCCIIEIOBATENBCKYIO I€ATEIbHOCTh HHINBUIYATbHO U
B TpyIIIIE.

METANPEIAMETHBIE PE3YJIBbTATHI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA

ba3zoBble joruueckue JeicTBUSA:

BBISIBIIAT U XapaKTEPU30BaTh CYIIECTBEHHBIC TNMPU3HAKU MATEMAaTHYECKUX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH OINpEAETCHUS TMOHATHUH,
YCTaHABIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALMK, OCHOBAaHUA [UIsl 00O0OIIEeHUs u
CpPaBHEHUS, KPUTEPUU TPOBOAUMOIO AaHAIIN3A;

BOCIIPUHUMATh, (OPMYITUPOBATh W TMPEOOPA3OBBIBATH CYXKICHHUS: YTBEPAUTEIbHBIE U
OTpHUIaTeNIbHbIE, EAMHIYHBIE, YACTHBIE U OOIINE, YCIOBHBIE,

BBISIBJISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus: B (pakTax,
JNAHHBIX, HAONIOMACHUSIX W  YTBEPXKACHHSAX, TpemjaraTh KPUTEPUU JJIS  BBISABJICHHS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JIeJIaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX M WHIYKTHUBHBIX
YMO3aKJIOUYEHUH, YMO3aKIIOUEHHI 10 aHAJIOTUH;

MIPOBOJIUTh CAMOCTOSITEIILHO JTOKA3aTeIbCTBA MAaTEMATHUECKUX YTBEPKACHUH (TIpsIMBbIE U
OT TPOTHUBHOTO), BBICTpAWBATh ApPTyMEHTAIUIO, MPUBOAWTH TMPUMEPHI W KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BBIOMpaTh CHoco0 pemieHus YydeOHOW 3agaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
pemieHusi, BBHIOMpAaTh HamOoJee TMOAXOAAIMIMK C y4ETOM CaMOCTOSITENIPHO BBIICTICHHBIX
KpUTEPUEB).

ba3zoBble ncciaenoBareabLCKue AeiiCTBUA:

HCIIOJIb30BATh BOIMPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, POPMYITHUPOBATH
BOIPOCHI, (DUKCUPYIOIIHE TPOTUBOpPEUHE, MpoOJieMy, yCTaHABIMBATh HCKOMOE W JaHHOE,
(GhopMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UINIO, MHCHHE,

MPOBOJUTH  CAMOCTOSITEIIBHO  CIUIAHUPOBAHHBIM  DKCIEPUMEHT, HCCICIOBAHUE IO
YCTaHOBJICHHIO OCOOEGHHOCTEH MaTeMaTHYECKOTO OOBEKTa, SBICHUS, IMPOIECCa, BBISIBICHHUIO
3aBUCUMOCTEHN MEX Ty 00BEKTaMH, SIBJICHUSIMHU, ITPOLIECCAMU;



CaMOCTOSITENILHO (hOPMYIUpPOBaTh 0OOOIIEHNS U BBIBOJIBI [0 Pe3yabTaTaM IMPOBEAEHHOIO
HAOJII0JIEHUS, UCCIIEI0BAaHUS, OLICHUBATh JOCTOBEPHOCTD MTOJIYUEHHBIX PE3YJIbTaTOB, BHIBOJAOB U
000011IEHHI;

IIPOrHO3UPOBATh BO3MOXKHOE PA3BUTHUE MPOLIECCA, a TAK)KE BBIIBUIaTh MPEIIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ unopmanmeii:

BBIABIIATH JEPUIUTH MHPOPMALIMH, JAHHBIX, HEOOXOAUMBIX Uil OTBETAa HAa BONPOC M IS
pEILIeHNUs 3a]a4H;

BbIOMpaTh HMHPOPMALMIO W3 MCTOYHMKOB  pa3jIM4YHBIX THUIIOB, AHAIU3UPOBATH,
CHUCTEMAaTH3HpPOBATh W HWHTEPIPETHUPOBATh HMHGOPMAIMIO PaA3IUYHBIX BUAOB U (HopM
IIPE/ICTABIICHMUS;

CTPYKTYpUpOBaTh  HHGpOpMalMIO, MpEeACTaBIATh €€ B  pa3auuHbIX  (opMmax,
WITIOCTPUPOBATh MpaMuecKy;

OLICHUBATh HAAEKHOCTh HMH(POpPMAIMK IO CaMOCTOATENBHO  C(HOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIE yHUBepCAJIbHbIC Y4eOHbIE /1eliCTBUSA

Oo0menne:

BOCIIpMHHUMATb H (bOPMy.HI/IpOBaTI) CYKACHUA B COOTBCTCTBUU C YCJIOBUSAMU W LCIISIMU
oO0I1eHus, SICHO, TOYHO, ITPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX
TEKCTaX, JaBaTh IOACHEHMS IO XOJy pELIeHUs 3aJa4d, KOMMEHTHPOBATH IOJy4YEHHBIN
pe3yibTar;

B X0Jie OOCYXKIEHMsI 3aJaBaTh BOIIPOCHI IO CYIIECTBY 00CYXIaeMoOil TeMbl, MpOOIEMBlI,
pemaeMoi 3a1auy, BBICKA3bIBATH MJEH, HALIEICHHBIE HA MOMCK PELICHMs], CONOCTAaBIISTh CBOU
CYXJIEHUS C CYXACHUSAMH JPYrMX YYaCTHHKOB JUanora, oOHapy>KuBaTh Pa3MuKMe U CXOJICTBO
MO3UIMH, B KOPPEKTHOM opMe GOpMYyIUPOBATH Pa3HOIIACHsI, CBOM BO3PAXKECHHUS;

NpEACTaBIATL PE3YJbTAaThl PCIICHHA 3aJadd, JSKCIICPUMCHTA, HUCCICAOBAHUA, IPOCKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (opMmarT BBICTYIJICHMS C Y4€TOM 3aJad MpEe3eHTaluu |
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranuzanus:

COCTaBJIATh IUIAH, aITOPUTM pPELICHHs 3aJauyd, BBIOMpATh CIIOCOO peleHHs ¢ y4ETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh
BapHaHThI pELIeHUH ¢ y4€TOM HOBOM MH(DOpMALIUH.

CaMOKOHTPOJIb, SJMOIHOHAIbHBIH HHTEJVIEKT:

BJIaJICTh HAaBBIKAMU IO3HABATEIbHON pedIIeKCUU KaK OCO3HAHUs COBEPIIAEMBIX JIeHCTBUI
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3ylIbTaToOB, BIAAETh CIOCOO0aMU CaMOMNPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3ysIbTaTa pelleHns MaTeMaTHYeCKOH 3a1auu;

NPEIBUIETh TPYAHOCTH, KOTOPHIE MOTIYT BO3HHUKHYTb IIPH PEIICHUH 3a/Jadd, BHOCUTH
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JTAHHBIX, Ha/IEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBaTb COOTBETCTBME pe3ylbTaTa LEIM M  YCIOBHUSIM, OOBSICHATH INPUYUHBI
JOCTIDKEHUSI WM HEAOCTIDKEHHSI Pe3yIbTaTOB NESATEIbHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eATEIbHOCTD:



MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHUIYaIbHONH pabOTHI TpU
pelieHny y4eOHBIX 3a/Jay, NPUHUMATh IIeJIb COBMECTHON JIEATEIhHOCTH, TUIAHUPOBAThH
OpPTaHM3AINI0 COBMECTHOW pabOThI, paclpeneNsaTh BUABI pabOT, JOroBapuUBaThCs, 00CYXKIATh
npoIiece M pe3yabTaT paboThl, 0000IIATh MHEHUS HECKOJIBLKUX JIFOICH;

y4acTBOBaTh B TPynmoBbIX (Gopmax paboThl (0OCYKaeHUsS, OOMEH MHEHHH, «MO3TOBBIE
HITYPMBI» W WHBIC), BBHITIONHSATH CBOKO YacTh PabOTHl U KOOPAWHHUPOBATH CBOU JEHCTBUS C
IPYTMMH YJICHaMHd KOMAaHIbI, OLIEHWBAaTh KAaueCTBO CBOEr0 BKJaga B OOIIMI MPOIYKT IO
KPUTEPHSIM, CHOPMYJIUPOBAHHBIM YYaCTHUKAMH B3aMMOICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATbBI

K koniy oOyuenuss B 10 kJjacce oOydaromuics MOTYyYUT CIEAYIOIIME MpeIMETHBIC
pe3ysbTaThl IO OTJCJIBHBIM TEMaM pabodeil mporpaMMbl yueOHOro Kypca:

Yuciia 1 BHIYMCIICHUS:

CBOOOJHO ONEPUPOBAThH MOHATUSAMU: PALMOHAIBHOE YHUCIIO0, OECKOHEUHAs! IepruoAnYecKas
JIpoOb, MPOLEHTHI, WPPALMOHAIBHOE YHCIO, MHOXKECTBA pallMOHAIBHBIX M JAEHCTBUTEIbHBIX
qucel, MOJYJb I€HCTBUTEIBHOTO YUCIIA;

IPUMEHSTH IpOOM U MPOLIEHTHI AJIsl PEILIEHUS IPUKIIAIHBIX 3aa4 U3 Pa3JInYHbIX OTpaciel
3HAHUH U PEATIbHOM KU3HH;

OPUMEHATh NPUOIMKEHHBIE BBIYUCICHUS, MpaBWa OKPYIVICHUS, NPUKUIKY M OLEHKY
pe3ysbTaTa BHIYUCICHUH;

CBOOOJHO ONEpPUPOBATH IOHATUEM: CTEHNEHb C LENbIM I10Ka3aTeleM, HUCIOIb30BaTh
NOAXOAIIYI0 (OpMY 3amUCH JIEHCTBUTENBHBIX YMCEN JUIsl PEIIeHUs MPAaKTHUYECKUX 3ahad U
Ipe/CTaBICHUS JaHHBIX;

CBOOOJTHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYpaIbHOM CTENeHH;

CBOOOJHO ONEPUPOBATH OHATUEM: CTENEHb C PALIMOHAIBHBIM MOKa3aTeNeM;

CBOOOJHO ONEpPUPOBATH MOHATUSAMU: JorapudmM 4Yucia, JECATHUUHbIE M HaTypajbHbIE
J0rapuQMmsl;

CBOOOJTHO ONEpPUPOBATh MOHATUSMH: CHHYC, KOCHHYC, TaHT€HC, KOTAHI'€HC YHCIOBOTO
apryMeHra;

OTIepUPOBATh MOHATUAMU: APKCUHYC, APKKOCUHYC M apKTaHT'€HC YHCIOBOTO apryMeHTa.

YpaBHeHHS H HEPABEHCTBA:

CBOOOJTHO ~ ONEpUpOBaTh  MOHATHSAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCUJIbHBIE YPAaBHEHUS U ypaBHEHUS-CIIEACTBHS, pABHOCUIJIbHbIE HEPABEHCTBA,

IPUMEHSTh pa3IUYHble METOAbl DPELIEHUS pPALMOHAIBHBIX W JPOOHO-PAllMOHAIBHBIX
YPaBHEHUH, IPUMEHATh METOJI UHTEPBAJIOB JUIs PEIIEHNs] HEPABEHCTB;

CBOOOJTHO ONEpUPOBATh MOHATHSAMM: MHOTOYIEH OT OJHOW IMEPEeMEHHOH, MHOTOWIEH C
HeNbIMU KO3 GUIIMEHTaMH, KOPHHM MHOTOWIEHA, MPUMEHSTHh JeJeHHe MHOrowieHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera i pemenus 3anay;

CBOOOJTHO OTIEPHPOBATH MOHATHAMU: CUCTEMA JIMHEHHBIX YpaBHEHUH,

UCIOJIb30BaTh CBOMCTBA JCWCTBUI ¢ KOPHSMH JUIsI TPeoOpa30oBaHus BIPAKEHHIA;

BBIMOJHATh MpeoOpa3oBaHMsI YHCIOBBIX BBIPAKEHUH, COAEpXkAlIUX CTENEHUu C
paLMOHATILHBIM ITOKa3aTelNeM;

UCTIOJIb30BaTh  CBOWMCTBA JIOTapu(MOB [uIs  NpeoOpazoBaHMs  JIOTapU(YMUUYECKUX
BBIPAKECHMUI;



CBOOOAHO  OMEpUpOBaTh  MOHATHSIMH:  HMppAallMOHANbHbBIE,  IOKa3aTeJIbHbIE U
Jorapu(pMHUUECKUE YpaBHEHUS, HAXOIUTh UX PEIICHHUS C MOMOUIbI0 PAaBHOCHUIIBHBIX MEPEXO0/I0B
WJIN OCYILECTBIISIS IPOBEPKY KOPHEH;

IPUMEHSTh  OCHOBHBIE  TpPUTOHOMETpHuUeckue QopMyiabl Il  IpeoOpazoBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJTHO OIEPHUPOBATH TOHATHEM: TPUTOHOMETPHUECKOE ypaBHEHHE, IPHUMEHSTh
HE00XoauMbIe (POPMYIIBI ISl PEIICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHUX YpaBHEHUIA,

MOJICJIMPOBaTh peajibHbIE CHUTYallMd Ha $3bIKE anreOpbl, COCTABIATH BBIPAKEHUS,
YpaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3aJlayM, WCCIIENOBaTh IOCTPOCHHBIE MOJEIH C
MCII0JIb30BaHUEM arrapaTa ajareOpsl.

DyHKIUHA U ITPaPUKH:

CBOOOZHO OMEpUPOBATH MOHATUSAMU: (DYHKLHA, COCOOBI 3alaHus (PYHKIHUH, B3aUMHO
oOpatHble (QYHKIMHM, KOMOO3ULIMS (DYHKUUH, rpaduk (QYHKIMH, BBINONHATH AJIEMEHTapHbIE
npeoOpa3oBaHus rpadukoB GyHKINH;

CBOOOJTHO OMEpPUPOBATH MOHATUSAMHU: OOJIACTH ONPEACIICHHS M MHOXKECTBO 3HAYCHHUI
byHKIIMY, HYTU QYHKIUU, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOZHO OMEpPUPOBATh MOHATUAMU: YETHBIE M HEUYETHBIE (PYHKIHMH, NEPUOAHYECKUE
(GyHKIMU, TPOMEKYTKHM MOHOTOHHOCTH (DYHKIMH, MaKCUMyMbl W MHHUMYMBI (YHKIUH,
HanOoJIbIIIee M HANMEHbIIIee 3HaYeHNE (PYHKIIUU HAa IPOMEKYTKE;

CBOOOZHO OMEpPUPOBATh MOHATUSMU: CTENEHHass (PYHKLIHS C HATYpalbHBIM M LEIbIM
nokasarenemM, rpaQuk cTerneHHOW (YHKIMM C HaTypaJbHBIM U IENbIM IOKa3aTeneM, rpadux
KOPHS N-0 CTETIeHU KaK (YHKIIUU OOpATHOM CTENEHU C HaTypallbHBIM IIOKa3aTeIeM;

OTIEpHpOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4YHAs W JAPOOHO-THHEHHas (QYyHKIUH,
BBINOJIHATH 3JIEMEHTApHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(pUKOB;

CBOOOJTHO ONEpUPOBATh MOHATUSAMM: IOKa3aTelbHas M Jorapupmuueckas (yHKLIUHU, UX
CBOIiCTBA M TpadMKH, HCIIOIB30BaTh UX IpadUKH ISl pEIIeHUs] YpaBHEHUI,

CBOOOJTHO ONEpPUPOBATh TOHSATHSIMH: TPUTOHOMETPHUYECKAs OKPYKHOCTB, OIpENeICHUE
TPUTOHOMETPUUYECKUX (DYHKLIUI YHUCIOBOIO apryMEHTa;

UCMOJIb30BaTh Ipaduku (QYyHKIMH A7 UCCIEI0BaHMUs MPOLECCOB M 3aBUCHUMOCTEH NpHU
pelIeHNn 3a/a4 U3 JIPYTUX Y4eOHBIX MPEIMETOB W PEANbHOM JKM3HH, BBIpAXaTh (HopMyaamu
3aBHCUMOCTH MEX/1y BeITUYNHAMH;

Hauana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJTHO OIEPUPOBATH MOHATHAMHU: apuUPMETHUYEecKas U IeoMEeTpUYecKas MpOorpeccus,
OecKkOHEYHO yObIBaroIlasi reOMeTprUecKas Mporpeccusi, TMHEHHBIA U dKCTIOHEHIIMAIbHBIN POCT,
dbopMyIa CII0XKHBIX POLIEHTOB, UMETh MPEICTABICHUE O KOHCTAHTE;

UCIIO0JIb30BaTh MPOTPECCHH JUIS PELICHUs PEeabHBIX 33/1a4 MPHUKIJIAIHOTO XapaKkTepa;

CBOOOJTHO ~ ONEpUPOBATh  MNOHATHSAMM:  TOCIEAOBAaTENBHOCTh,  CIOCOOBI  3a/aHUs
MIOCJIeIOBATEIBPHOCTEH, MOHOTOHHBIE M OTPaHHYSHHBIE TTOCIIEIOBATEIIEHOCTH, TIOHUMATh OCHOBBI
3apO’KJCHHS] MATEMaTHYECKOr0 aHaIM3a KaK aHann3a 0ECKOHEUYHO MaJlbIX;

CBOOOJTHO ONEpPHPOBATh MOHATUSMH: HENpPEpbIBHBIE (YHKIMM, TOYKH pa3pbiBa rpaduxa
(GyHKLIMHU, aCUMIOTOTHI Tpaduka QyHKIHH;

CBOOOJTHO OTIEPHPOBATH TOHATHEM: (DYHKIWSI, HENpepbIiBHAs Ha OTpe3Ke, NMPUMEHSTH
CBOMCTBA HETIPEPHIBHBIX (YHKIIUH JIJIS1 PEIICHUS 3a/1a4;

MHuoxecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEPAIIMU HaJl MHOXKECTBAMH;



MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JUisl ONMCAaHUs PEAJbHBIX IPOLECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYruX y4eOHBIX MPEIMETOB;
CBOOOZHO OIEPUPOBATH IOHATUSMU: OIPEICICHUE, TEOpEeMa, ypaBHEHHE-CIIEICTBHE,

CBOMCTBO

MAaTEMAaTHYCCKOI'O O6”beKTa, J0Ka3aTejIbCTBO, PABHOCHUJIIBHBIC YpaBHCHUA U

HEpPaBEHCTBA.
I'eomerpus:

CBOOOIHO ONEPHPOBATH OCHOBHBIMH MOHATUSMU CTEPEOMETPHUU NIPU PEIICHUH 3a1a4 U
IPOBEICHUN MaTEMAaTUYECKUX PACCYKICHUA;

OPUMEHSATh AKCHOMBI CTEPEOMETPUH U CICACTBUS W3 HHUX TMPH  PEUICHUU
TreOMETPUYCCKUX 3a]1a4;

KJIacCU(UIMPOBATh B3aUMHOE PACIIONIOKEHHE MPSAMBIX B IIPOCTPAHCTBE, TNIOCKOCTEH B
IPOCTPAHCTBE, NMPSMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATHh MOHATHSIMH, CBSI3aHHBIMU C YIJIAaMH B MIPOCTPAHCTBE: MEXIY
IPSMBIMH B IPOCTPAHCTBE, MEKAY MPSIMOH U TIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH MOHSATHIMH, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

CBOOOJTHO pAcCMO3HAaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHHMKOB (TIpH3Ma, HUpPaMU/A,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo);

KJIaccu(pUIUPOBaTh MHOTOTPAHHHUKH, BEIOMPAst OCHOBaHMS ISl KIaCCU(UKAIIHH;
CBOOOJTHO ONEpPUPOBATH MOHSTHUSMH, CBS3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBINOJIHATH apaIJIeNIbHOE, IICHTPAIbHOE U OPTOrOHAILHOE MPOEKTUPOBaHKE (QUTYp Ha
TUTOCKOCTB, BBITIOJHSTH N300pakeHHs (PUTYp Ha IIIOCKOCTH;

CTPOHTH CEYEHUS MHOTOTPAHHHKOB Pa3IMYHBIMH METO/IaMH, BBITOJIHATH (BEIHOCHBIE)
IUIOCKHE YepTeXH M3 PHUCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHM3Y;

BBIYUCIIATh IUIOIIAJM TOBEPXHOCTEH MHOTOIpaHHMKOB (IIpU3Ma, MUPaMUA),
reOMEeTPUYECKUX TeJl C MPUMEHEHUEM (HOopMyIT;

CBOOOJTHO ONEpUPOBaTh MOHATHSIMU: CUMMETPHUS B MPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (PUTYPBI;

pewmiath 3ajJaud Ha JI0OKA3aTeNbCTBO MaTEMaTHUECKHMX OTHOIIEHUM M HaXOXXJICHHE
IreOMETPUYECKUX  BEIMYUH, MPUMEHSS M3BECTHBIE METOAbl IpPH  PELICHUU
MaTeMaTHYECKUX 33]1a4 TIOBBIIIEHHOTO W BEICOKOTO YPOBHSI CIIO)KHOCTH;

U3BJeKaTh,  NpeoOpa3oBbIBATH M HMHTEPIPETHPOBaTH  HMHpOpMAIMIO O
IPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (HUTypax, MPEICTABICHHYI0 Ha 4YepTekax |
PHCYHKaX;

NPUMEHSTh TIONyYEeHHBIE 3HAaHUS Ha TIPaKTUKE: CPAaBHUBATh W aHAJIM3HPOBATH
peasbHbIE CUTYAIMH, IPUMEHITh U3YYCHHbIE MOHATHS B INPOLIECCE MOUCKA pPEIIeHUs
MaTeMaTHYecKu c(HOpMyITUPOBAHHOIN MPOOIEeMbI, MOJETUPOBATh PEANbHBIE CUTYalluu
Ha SI3BIKE TEOMETPUH, HCCIEOBAaTh TIOCTPOCHHBIE MOJEIH C WCIOJIh30BAHUEM
TEOMETPUYECKUX TIOHSATHH W TEOpeM, ammapara anreOphl, pemaTh NpaKTHYeCKHe
3aJ1auu, CBSI3aHHbIE C HAXOXKJAEHUEM F€OMETPUUYECKUX BEJTUYUH.

K xonmy oOydenuss B 11 kjacce 0oOydaromuics MOMYYUT CICAYIOIINE TMPEIMETHBIC
pe3yNbTaThl MO OTACIBHBIM TeMaM paboueill MmporpaMMmbl yueOHOro Kypca «Ajiredpa u Havasia
MaTEMaTUYECKOTrO aHaATU3a:



Yucia M BLIYMCIICHUA:

CBOOOJTHO OIEPUPOBATH MOHATUSAMH: HATypajJbHOE W MEJ0€ YHCIO, MHOXECTBa
HaTYypaJIbHbIX M LENbIX YHUCEN, UCIOIb30BaTh MIPU3HAKU AeauMocTy nenbix yrcena, HOA u HOK
HaTypaJIbHBIX YMCEIl AJIs PEIIEHUs 3a1a4, IPUMEHATh alnroput™ EBkinnna;

cBOOOJIHO OIEPUPOBATh MOHATUEM OCTaTKa [0 MOJIYJIIO0, 3allUChIBATh HATYPAJIbHbIC YKCIIA
B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAaX CUUCIICHMUS,

YpaBHeHus1 H HepaBEeHCTBA:

CBOOOJHO  ONEpUpOBaTh  MOHATUAMHU:  HMPpPAlMOHANbHbIE,  IOKa3aTelbHblE U
Jorapu(pMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHUS C IOMOILBIO PABHOCUIIBHBIX [IEPEXO0B;

OCYILECTBIISATH OTOOP KOPHEH MPH pEIIEHNH TPUTOHOMETPUYECKOTO YPAaBHEHUS;

CBOOOJTHO OIEPUPOBATH MOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPHUMEHSTh
HEo0X01uMble (OPMYIIbI ISl PELLICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBAThH MOHATUAMHU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUIl U HEPABEHCTB,
PaBHOCHJIbHBIE CUCTEMbI M CUCTEMBI-CJIEICTBUS, HAXOJUTh PELIECHUSI CUCTEMbBI U COBOKYITHOCTEN
palMOHABHBIX, HMPPANUOHAIBHBIX, IIOKA3aTENbHBIX W JIOrapU(PMHUYECKUX YpaBHEHHHA H
HEPABEHCTB;

pewiath palMoOHallbHble, HMPpPALUOHAIbHbBIE, I[OKa3aTelbHblE, JiorapupMUUecKue |
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIEPKAILKAE MOYJIN U ITapaMeTphl;

IPUMEHSTH TpadUuecKre METObI ISl PELLIEHUS] YPaBHEHUN U HEPABEHCTB, a TAKXKe 3a/1ay
C ImapaMeTpaMu;

MOJENIUPOBaTh peabHble CUTYallMM Ha s3bIKe aireOpbl, COCTaBJIATh BbIPAXKEHUS,
YPAaBHEHUs, HEPABEHCTBA M HX CHUCTEMBI II0 YCIOBHUIO 3aJa4d, HCCIENO0BATH IIOCTPOCHHBIE
MOJIEJIH C UCII0JIb30BAHMEM armnapaTa anreOpbl, THTEPIPETUPOBATh MTOJYYE€HHBIN pe3ynbTaT.

DOyHKUUM U rpadpuku:

CTPOUTH TpapUKH KOMIOZULMHU (PYHKIMI C MOMOLIbIO 3JEMEHTApHOIO HCCIEeIOBaHUS U
CBOMCTB KOMITO3HUITUU ABYX ()YHKIIHIA;

CTPOUTh TeOMETpHYecKHe oOpa3bl ypaBHEHUH M HEPAaBEHCTB Ha KOOPAWHATHOU
IJIOCKOCTH;

CBOOOJTHO ONEPUPOBATH MOHATHAMMU: I'paUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;

NPUMEHSTHh QYHKIUU JJI1 MOJIETTMPOBAHUS U UCCIIEI0OBAaHUS peabHbIX MPOLIECCOB.

Hayana maremMaTHyeckoro aHajamsa:

UCMOJb30BaTh MPOM3BOJIHYIO JUIS HCCIEIOBaHMS (YHKIMM Ha MOHOTOHHOCTh U
IKCTPEMYMBI;

HaXOJHUTh HauOOJIbIIIee U HAaMEHbIlIee 3HaUeHHs (PYHKIIUK HEPEPHIBHON Ha OTPE3KE;

HCIIOJIb30BaTh MPOU3BOAHYIO JUIsl HaXOXKIACHHSI HAWIYYILIEro pelieHusl B MPUKIAIHBIX, B
TOM YHUCJIE COLUAIBHO-DKOHOMUYECKHUX, 3aJadax, A ONpEAENEHUS CKOPOCTH M YCKOpPEHUs
npoiiecca, 3alaHHOro (GopMyIIoit Uil rpaduKkom;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: IEPBOOOPA3HAs, ONPEACIEHHBIN HHTErpajl, HAaXOAUTh
NepBOOOpa3HbIe 3JEMEHTAPHBIX (QYHKIUN M BBIYMCIATH UHTerpan mno ¢opmyine HproToHa-
Jleiibuuma;

HaXOJUTh IJIOUIA]IU MIIOCKUX (PUTYP U OOBEMBI TEJ C IOMOIIBIO HHTETPaa;

MMETh MPEJCTAaBICHUE O MAaTE€MaTHYECKOM MOJEIMPOBAHUM Ha IPUMEPE COCTABIICHHS
nuddepeHIaIbHBIX YPaBHCHUH,

pewath MpUKIagHbIe 33Ja4ud, B TOM YUCIIE COLMAIbHO-?KOHOMHUYECKOTO U (PU3HUECKOTrO
XapakTepa, CpeACTBAMHU MaTEMaTUYECKOI0 aHAJIN3A.

I'eomerpus:



CBOOOJHO OTEPUPOBATH MOHATHIMHU, CBSI3aHHBIMU C [WIHMHIPUYECKON, KOHHYECKON U
cepruvecKoil MOBEPXHOCTIIMH, OOBSICHATH CIIOCOOBI TTOTY4CHUS;

OIEePUPOBATH TIOHATHIMHU, CBSI3aHHBIMH C TEJAMH BPAICHHS: WIHHIPOM, KOHYCOM,
chepoit u mapowm;

pacno3HaBaTh Teja BpaileHus (IMIHHIP, KOHYC, cdepa 1 map) u 0ObACHITH CIIOCOOBI
TIOJTyYCHUS TEJl BPAIICHUS;

KJIaccu(UIUPOBATh B3aUMHOE PACIIOJIOXKEHHUE CPEePhI U TUIOCKOCTH;

BBIYUCIISITh BEJUYMHBI DJIEMCHTOB MHOTOTPAHHUKOB M TENl BpAlICHHUS, OOBEMBI U
IUIOIIAM MTOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAICHHS, TEOMETPHUECKUX TEN C
pUMEHEHUEM (OPMYIT;

CBOOOJTHO OTICPUPOBATH MOHSITUSMH, CBSI3aHHBIMH ¢ KOMOMHAIIUSIMH TEJI BpPAIICHUS U
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIN B chepy M OMUCAHHBINA OKOJIO chepsl,
cdepa, BMcaHHAasi B MHOTOTPAHHUK HJTU TEJIO BPAIICHHUS,

BBIUHCIISATH COOTHOIICHHS MEXAY TUIOMIAISIMUA MTOBEPXHOCTEH U 00bEMaMU TI0TOOHBIX
TEJI;

n300paxarh W3ydaeMble (DUTYpBI, BBIOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEKU H3
PHCYHKOB TPOCTBIX O0OBEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHU3Y, CTPOUThH CEUCHUS
TEJI BPAICHHUS,

U3BJICKATh, UHTEPIPETHPOBATh | npeoOpa3oBbIBaTh  WHPOPMALIUIO 0
NPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (HUrypax, MPEICTABICHHYI0 Ha 4YEepTekKax U
PHUCYHKAX;

CBOOOIHO OTEPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH OTNEPAIMK HaJl BEKTOPaMH;

3a/1aBaTh IUIOCKOCTh YPaBHEHHEM B JIEKaPTOBOM CHCTEMEe KOOpMHAT;

pemiaTh TEeOMETPUYECKUE 3aJayd Ha BBIYHCICHUE VYIJIOB MEXIYy MPSAMBIMA H
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH 10 IUIOCKOCTH, B IIENIOM, Ha
MIPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia IPH PEIICHUH;

BBIMIOJHATh HM300pakeHUsT MHOTOTPAaHHUKOB M TeN BpallleHUs NP MapalljieIbHOM
MepeHoCce, MEHTPATBHONH CUMMETPHUH, 3epKaTbHOH CHMMETPHH, TIPH TIOBOPOTE BOKPYT
psIMOM, TIpeoOpa3oBaHus O100NS;

CTPOUTH CCYCHUS MHOTOTPDAaHHUKOB W T BpAMICHUS: CEYCHHS IFIIMHIpA
(mapamienbHO W MEPIEHANKYISIPHO OCH), CEYCHHS KOHYca (MapajuieIbHbIe OCHOBAaHHUIO
U TIPOXOJISIIKE Yepe3 BEPIIUHY), CEUCHHUS 1apa;

UCIIOJIb30BaTh METOJBI TIOCTPOSHUS CEUSHWH: METOJ CIICJIOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METO/T TIEPEHOCA CEKYIIEH MI0CKOCTH;

JTIOKA3bIBaTh T€OMETPUICCKHIE YTBEPIKICHUS;

NPUMEHATh TeOMETpHUYeCKHe (aKThl JUIsl PEIICHUS CTePEOMETPUYCCKUX 3ajad,
MPEJIONIarafoIUX HECKOJBKO IIaroB PeIIeHUs, €ClIi YCIOBUS IPUMEHEHHUS 3a/1aHbl B
SIBHOW W HESIBHOU (hopMme;

pemath 3aJayd Ha JIOKA3aTelbCTBO MATEMATHUYECKUX OTHOIICHUHW W HAXOXICHUE
TEOMETPUUYECKUX BEIUYUH;

NPUMEHSTh TOJYYCHHbIE 3HAHUS Ha TPAKTHKE: CpPaBHUBATh, AHAIM3UPOBATH U
OIICHUBATH PEAJIbHbIE CUTYAllUU, IPUMEHSITh U3yUYCHHBIE MMOHATHSI, TEOPEMbI, CBOMCTBA
B IIpollecce IMOKMCKA pEeIIeHUs MaTeMaTHuecKu CQOpPMYIMPOBAHHOM MPOOIEMBI,
MOJICJIUPOBATh PeaJIbHbIE CUTYALIMHU Ha SI3bIKE T€OMETPUHU, UCCIIEA0BATh MOCTPOCHHbBIE



MOJIENIM C MCMOJIb30BAHUEM T'€OMETPUUYECKHX MOHATUH U TEOpeM, ammapara aireopsl,
pelaTh NPaKTUYECKHE 3aJa4H, CBA3AHHbBIE C HAXOKICHUEM F€OMETPUYECKHUX BEIIMYHUH.

Kom0nnaTopuka v Teopusi BepOSITHOCTEH

OnepupoBaTb NOHATUSIMHM: cpelHee apudmeTudeckoe, MenuaHa, HauOoJblIEe,
HauMEHbIIIEE 3HAYCHHUE, pa3MaxX MacCHUBa YUCIIOBBIX IaHHBIX.

OnepupoBaTh MOHATHUSAMU: CIy4alHbBIM SKCIIEPUMEHT (OMBIT) U Cly4aiiHOe COOBITHE,
AIIEMEHTAPHOE COOBITHE (DJIEMEHTAPHBIN MCXOJ]) CIYy4alHOTO ONBITa; HAXOIUTH BEPOSITHOCTU B
OMBITaX C PABHOBO3MOXKHBIMU CJIy4ailHBIMH COOBITUSIMH, HaXOAUTh U CPaBHUBATh BEPOATHOCTHU
COOBITUI B U3Y4YEHHBIX CIy4YailHBbIX 3KCIIEPUMEHTAX.

Haxonute u GopMynupoBaTh COOBITHS: IepeceueHre U 00beANHEHHE JaHHbIX COOBITHH,
coObITHE, MPOTHBOIOJIOXKHOE JaHHOMY COOBITHIO; IOJb30BaThCS auarpamMmamu Oiliepa u
(bopMyIol croXkeHHs BEpOATHOCTEH MIPU PELICHNH 3a/1a4.

OnepupoBaTh TOHSATHSIMHU: YCIOBHAs BEPOSITHOCTb, HE3aBUCHUMBIC COOBITHS; HAXOAUTh
BEPOATHOCTH C IOMOUIBIO IIPAaBUJIa YMHOKEHUS, C IIOMOILBIO IEPEBA CIIy4ailHOrO OIIbITA.

[TpuMeHsTh KOMOMHATOPHOE PABUIIO YMHOXKEHUS IPU PELLIEHUH 3aa4.

OnepupoBaTh NOHATHAMM: HCIBITAHUE, HE3aBUCHMBIE HCIBITaHUSA, CEPUS HCIBITAHWUM,
ycrexX W HeyAada, HaXxOJUTh BEPOSTHOCTH COOBITUH B CEPUHM HE3aBUCHUMBIX HCIBITAaHHN 0
IEPBOTO ycliexa; HaXOAUTh BEPOSITHOCTU COOBITUM B cepuu UCTbITaHUN beprysu.

OnepupoBarb MOHATHSAMM: CilydailHass BEJIWMYMHA, pACHpPEEICHUE BEPOSTHOCTEH,
Juarpamma pacipeeneHus.
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KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Kourpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
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2. Crenennas byHKIms 3 https://math-ege.sdamgia.ru/
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KonTpoabubie IIpakTuueckue
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1. Brruucnenus u npeodpazoBanus 4 https://math-ege.sdamgia.ru/
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