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AHHOTaN U K paboueil nporpamme.

PaGouast mporpamma ydeOHOTO mpenmera «MaremaTtnka» 00sS3aTeNbHONW MPEIMETHON o0sacTu
«Matematnka u uH(pOpMaTHKa», sBISsACH coctaBHOM dacThio OOII COO MAOY «Jlumeir No 176y,
COCTaBJIeHA B COOTBETCTBUH € IMyHKTOM 18.2.2 ®T'OC OOO0, Ilonoxxenuem o padoueii mporpamme MAOY
«JIuneit Ne 176». OOII COO MAOY «Jluneii Ne 176» pazpadorana B coorBerctBuu ¢ ®I'OC COO u ¢
yaetom ®OOIT COO (www.fgosreestr.ru) (Ha ocHoBaHuu nyHKTOB 7 u 10 crateu 12 denepanpHOro
3akona ot 29.12.2012 273-®3 «O06 obOpazoBanuu B Poccuiickoii denepanumn»).

Pabouass mporpamMma sBISIETCST HOPMATHBHBIM JIOKYMEHTOM, ONPEACISIONINM COJACpKaHNE
W3y4eHUs] YYEeOHOTO TpeAMeTa, IUIAHUPYEMBIX (JIMYHOCTHBIX, METAlpeIMETHBIX M IPEJIMETHBIX)
pe3yabTaToOB, OCHOBHBIE BHJIbl Y4EOHOM AEATENbHOCTH, KOTOpBIE ONpE/eNieHbl Ha YpOBEHb OOydeHus, U
KOJINYECTBO YaCOB.

Pabouast mporpaMma mo mareMaTHKE YriyOJE€HHOIO YPOBHS M3Y4YEHMs IpeIMETa COCTaBlieHa
rpynmnoit yuureneir Mmaremaruku: Mopo3 T.H., Ilonocyxunoit O.0. Ha 2 rojga ypoBHSI CpeIHEro 001Iero
obpazoBanus (¢ 10 mo 11 kmacc), o6cyx/1eHa U MpUHATA Ha 3aceJaHun MeToaudeckor kadpeapst MAOY
«JIunieit Ne 176», cormacoBaHa ¢ 3aMeCTUTENEM JUPEKTOpa MO yueOHO-BOCIUTATENIbHON pabote MAOY
«JIuneit No  176». Pabouass mnporpamma 1o ydeOHOMY mpenmery «MaremMaTtukay BKIIOYAET
MIOSICHUTENIbHYIO 3aIlUCKY, COJepKaHue 0OydeHUs, MIIaHUPYEMbIe PE3YJIbTaThl OCBOEHUS IIPOrpaMMbl IO
MaTeMaTHUKe, TEeMaTUIeCKOe TUTAHUPOBAHHUE.

[losicauTenbHass 3amucka OTpakaeT oOmue T1end W 3aJadyd  H3y4YeHUs MaTeMaTHKH,
XapaKTEePUCTUKY TCUXOJIOTUYECKUX MPEANOCHUIOK K €€ M3Y4YeHHI0 O0y4arolMMHUCS, MECTO B CTPYKType
y4eOHOr o IUIaHa, a TaKKe MOAX0Ibl K 0TOOPY COAEpKaHus, K ONPEAEICHUI0 IIAHUPYEMBIX PE3YJIbTaTOB
U K CTPYKType TeMaTH4YeCKOro IJIAHUPOBAHUSI.

Cognepkanne 0O0ydeHHUsI PAaCKpBIBAET COJEp)KaTeIbHbIE JIMHUM, KOTOpPbIE IpeaararoTcst s
00s13aTEIPHOTO M3y4YEHUSI B KaXIOM KJacce€ Ha ypOBHE CPEIHEro oOIIero oOpa3soBaHMUS.

[Inanupyembie pe3ylbTaThl OCBOEHHUS MPOrpaMMbl [0 MaTEMaTHKe BKIIIOYAIOT JMYHOCTHBIE,
MeTanpeMETHbIE Pe3yJabTaThl 32 BECh Mepuoj oOydeHHs] Ha YPOBHE CpeAHero oOIiero oOpa3oBaHus, a
TaK)Ke MPeMETHbIE JTOCTHXKEHHS 00YJarolerocs 3a Kax bl o] 00yueHusl.

IHOACHUTEJIBHAS 3AIINCKA

[IporpamMma 1o mareMaTuke yriiyOJIEHHOTO YpPOBHS Ui OOYydYarolIUXCS Ha YPOBHE CPEIHEro
obmero oOpasoBanus pazpadoraHa Ha ocHoBe DPI'OC COO c¢ y4yéToM COBpEMEHHBIX MHUPOBBIX
TpeOOBaHM, TPEAbABISEMBIX K MareMaTH4eCKOMYy OOpa3OBaHHIO, U TPATUIMA POCCUKCKOTO
oOpazoBaHus. Peanmuzanuss mnporpamMmbl MO MaTeMaTHKE OOECIeYMBACT OBJIAJICHUE KIIIOUEBBIMHU
KOMIETEHIUSMH, COCTABJIIOIIMMU OCHOBY JJIsi CaMOpPa3BUTHUS U HENPEPHIBHOIO OOpa3oBaHMUS,
I[EJIOCTHOCTh OOIIEKYIbTYPHOTO, IMYHOCTHOTO U TIO3HABATEIHLHOTO Pa3BUTHSI JINYHOCTA OOYJAIOIINXCA.

B nporpammMe 1o MaremMaTuke y4dTeHbl uAeHM U mnonoxeHus «KoHuenuuu pa3BUTHUS
MaTemaTuueckoro oOpazoBanusi B Poccuiickoit ®@epepanmm». B coOTBETCTBUHM C Ha3BaHHEM
KOHIEMIINM MaTeMaThuueckoe oOpa3oBaHME JOJDKHO, B YAaCTHOCTH, pellarh 3afady oOecleyeHus
HEOOXOAUMOTO CTpaHe YHcia oOydJarommuxcs, MaTeMaTHYecKasl MOJrOTOBKa KOTOPBIX JOCTATOYHA JUIS
MPOJIOJDKEHHST 00pa3oBaHMsI TO Pa3fMYHBIM HAMpPaBICHUSIM, BKIIIOYasl MPErnojaBaHUE MAaTEMaTHKH,
MaTeMaTHYeCKUue HCCIeNoBaHus, paboTy B cdepe MHPOPMAIMOHHBIX TEXHOJIOTUN U JIPYTUX, a TaKXKe
obecreueHnst Uil KaXKJIOTO 00YYaroIerocsi BO3MOXHOCTH JOCTHKEHUSI MaTeMaTHIeCKOM MOJITOTOBKH B
COOTBETCTBUU C HEOOXOAMMBIM €My ypoBHeM. VIMEHHO Ha pellieHHe 3THUX 3aJad HalelieHa MporpaMMma
[0 MaTeMaTHKE YTITyOJIEHHOTO YPOBHSI.



B snoxy mudpoBoit Tpancopmammu Bcex chep UYeIOBEUECKOW AESTETHHOCTH HEBO3MOXKHO
CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 XOpoIleil MaTeMaTHYeCKOW MOJrOTOBKH. ITO
oOycIIOBJIEGHO TeM, 4YTO B HallM [JHU PAcTET YHUCIO CHEUUAIbHOCTEH, CBSI3aHHBIX C
HEMOCPE/ICTBCHHBIM ~ NPUMEHEHHMEM  MaTeMaTHKU: W B cdepe SKOHOMHKH, M B Ou3Hece, U B
TEXHOJIOTUYECKUX 00IacTsAX, M JaKe B r'yMaHUTApHBIX cepax. Takum oOpa3oMm, Kpyr 0Oydaromuxcs,
JUIs  KOTOpbIX MareMaTHKa CTaHOBHUTCS 3HAYUMBIM IpeaMeToM, (yHIaMEHTOM OOpa30BaHMs,
CYIIECTBEHHO pacuupsierca. B Hero BXOIAT HE TOJBKO OOydaroluecs, IUIAHUPYIOIIME 3aHUMAaTbCs
TBOPYECKOW M HCCIENOBATENbCKOM paboTOi B o00NacTh MareMaTukd, HH(pOpMATUKH, (QHU3HKH,
SKOHOMHUKM U B JPYrHX 00JacTsaX, HO U T€, KOMY MaTeéMaThKa HYyXKHa /IS MCIIOJIb30BAHUS B
npodeccusix, He CBSI3aHHBIX HEMOCPEICTBEHHO C HEHl.

[IpuxnagHasg 3HAUYUMOCTh MaTEeMaTUKH OOYCIIOBIEHAa TeM, 4YTO €€ NpPEeAMETOM SIBISIOTCS
(yHIaMeHTalbHbIE CTPYKTYpbl HaIIero MHpa: IPOCTPAHCTBEHHbIE (QOPMBI M  KOJIWYECTBEHHbBIE
OTHOILIEHUS, (YHKUMOHAJbHbIE 3aBHUCHUMOCTH M KaT€rOPUM HEONpPEAEIEHHOCTH, OT MpPOCTEHIINX,
yCBaMBaeMbIX B HEMOCPEICTBEHHOM OIIBITE, /0 JOCTaTOYHO CJIOXKHBIX, HEOOXOIUMBIX IJISi Pa3BUTHS
Hay4YHBIX M TEXHOJIOTMYECKUX HuJell. be3 KOHKpPEeTHbIX MaTeMaTHMYeCKUX 3HAHUM 3aTpyIHEHO
MOHMMAaHHE MPHUHLMUIOB YCTPOMCTBA U KCIIOJIb30BAaHUS COBPEMEHHOM TEXHUKH, BOCIPHUITHE U
UHTEepOpeTanysi  pasHOOOpa3HON  COLMaIbHOM, SKOHOMHUYECKOM, TMOJIMTUYECKOH  HH(OpMaIuu,
ManodpeKTUBHA  TMOBCEJHEBHAas  IpaKTUYecKas JIEATENBHOCTb. Bo MHOTUX  cdepax
poheCcCHOHANILHONW JESTEbHOCTU TPEOYIOTCS YMEHHUS BBIMOJHATH PAacUEThl, COCTABISITh AITOPUTMBI,
NPUMEHSTh  (OpMynbl, MPOBOJUTH TIEOMETPUYECKHE U3MEPEeHUs] M  IOCTPOEHUS, YUTaTh,
00pabareIBaTh, WHTEPIPETUPOBATh M TPEACTABISAITh WHMOpPMAIMIO B BHAE TAOMUIl, auUarpamMm H
rpaduKoB, MOHUMATh BEPOSITHOCTHBIM XapaKTep CIIyIalHBIX COOBITHI.

OZHOBPEMEHHO C paclIMpeHueM cdep NMPUMEHEHHs MaTeMaTUKUd B COBPEMEHHOM OOIIECTBE
Bc€ Oojiee BaKHBIM CTAHOBHUTCSI MAaTEMATHYECKUI CTWIb  MBIIUICHUS, MPOSBIAIOIIMINCT B
ONpeACNEHHBIX YMCTBEHHBIX HAaBBIKaX. B mpomecce m3ydeHuss MaTeMaTHKM B apCeHal INPUEMOB H
METO/IOB MBIIIUIEHUs] YEJIOBEKa EeCTECTBEHHBIM 00pa3oM BKIIIOYAIOTCS HWHAYKLIUS M JeAyKLMS,
o0OOIeHHe ¥  KOHKpeTH3alMs, aHalu3 M CHHTe3, Kilaccupukauus M CHCTeMaTH3auus,
aOctparupoBaHue ¥ aHajorus. OOBEKTHI MaTEeMAaTUYECKUX YMO3AK/IIOYEHUH, MpaBuwila HX
KOHCTPYMPOBAHUSl PACKpPBIBAIOT MEXaHW3M JIOTMYECKUX IOCTPOEHHH, CHOCOOCTBYIOT BBIPaOOTKE
yMeHHsT  (OpPMYyJIUpOBaTh, OOOCHOBBIBATH U JOKa3blBaTh CYXKJICHHs, TEM caMbIM (OPMHUPYIOT
JOrMYEeCKUH CTWJIb MbIIUIeHUs. Bexymas poiab NpUHAANSKUT MaTeMaTuke B (OPMUPOBAHUU
QITOPUTMHYECKOM KOMIIOHEHTHI MBIIIJICHUS W BOCIMTAaHUM YMEHUM JEWCTBOBaTb IO 3aJaHHBIM
aJIrOpuTMaM, COBEPLIECHCTBOBaTb M3BECTHBIE M KOHCTPYMPOBAaTh HOBbIE. B mporecce perieHus 3anad —
OCHOBBI JUIsl OpraHU3alMKd Y4eOHOH JIESTEIbHOCTH Ha YpOKaX MaTeMaTHKH — Pa3BUBAIOTCS TBOpYECKAs
U NPUKIAJHAS CTOPOHBI MBIILIJICHHUS.

OOyuyeHue MmaremMaTuke JaéT BO3MOXKHOCTb pa3BUBAaTh y OOYYalOUIMXCS  TOYHYIO,
pallMOHANBHYI0O M HWH(QOPMAaTHBHYIO peuyb, yMEHHE OTOMpaTh HauboJiee MOIXOIAIINE S3bIKOBBIE,
CUMBOJIMYECKHE, Tpauyeckue CcpeicTBa s BBIPAXKEHUS CYXKAEHMH M HarIagHOIO HX
IIPEICTABIIEHMUS.

HeO6XO,Z[I/IMLIM KOMIIOHCHTOM O6II.[€I>'I KyJIbTYpbl B COBPEMCHHOM TOJIKOBAHUN ABJIACTCA
o6mee 3HAKOMCTBO C MCTOJaMH ITO3HaHUA HeﬁCTBHTeHLHOCTH, MNpeaCTaBJICHUC O MPEAMETC U MCETOIC
MAaTE€MaTUuKHu, €ro OTIMYUAX OT MCTOHOB C€CTCCTBCHHBIX WM T'YMAHUTAPHBIX HAYK, 00 0COOEHHOCTSX
NPpUMCHCHUA MATCMATUKH JId PCIICHUSA HAYYHBIX W HNPUKIAAHBIX 3a1ad4. Takum 06p8.30M,
MaTEMaTHU4CCKOC O6pa3OBaHI/Ie BHOCHUT CBOM BKJIaJ B (I)OpMI/IpOBaHI/IG 061_1_[6171 KYJIBTYPHBI 4YCJIOBCKA.

I/I3yquI/Ie MaTE€MaTHUKH CHOCO6CTBy€T OCTCTHUYCCKOMY BOCIHHUTAHHUIO YCJIOBCKA, IMOHHUMAHWUIO
KpaCOTbl MW HU3AIIECTBA MATCMATUUCCKUX paCCY)KﬂeHHﬁ, BOCIIpUATUIO TCOMCTPUUYCCKUX (I)OpM,

YCBOCHHUIO UJICU CUMMCTPHUU.
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[TpuopurerabiMu tensimu oOydenus: maremaruke B 10-11 kimaccax Ha yriyOn€HHOM ypoOBHE
IIPOJIOJIKAIOT OCTaBaThCs:

(hopMUpOBaHHE EHTPATBLHBIX MATEMATHUYECKUX MOHSATHH (YUCIIO0, BETMYMHA, TEOMETPHYCCKAs
¢urypa, TmepeMeHHas, BEpOSTHOCTb, (YHKUIMs, NPOU3BOAHAS, HMHTErpai), O0OECIEUNBAIOIINX
MIPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MaTEMAaTUYECKOTO 00pa3oBaHus 00y4aIOLUXCS;

MOJIBEJICHNE OOYYaloUMXCs Ha JIOCTYIIHOM JJIsl HUX YPOBHE K OCO3HAaHUIO B3aUMOCBSI3U
MaTeMaTUKH ¢ OKPYXAIOIIero MHpa, IMOHMMAHUIO MATeMAaTHKH KaK 4YacTH OOIed KyJIbTypbl
YeJI0BEYECTBA;

Pa3BUTHE WHTEIUIEKTYAJIbHBIX U TBOPUYECKHX CIOCOOHOCTEH OOy4aroluXcsi, MO3HABATEIHHOM
AKTUBHOCTH, HCCIEJOBATEILCKUX YMEHHUHA, KPUTUYHOCTH MBIIUICHUS, WHTEpPECa K H3YYCHHIO
MaTEeMaTUKH;

(dhopmupoBanre (GYHKIIMOHATBFHOM MaTeMaTHUYeCKOW TPaMOTHOCTH: YMEHHS pacro3HaBaTh
MaTEeMaTHYECKUE AaCIeKThl B PEATbHBIX JKU3HEHHBIX CHUTYAIMsIX W MPH H3YYCHUU JPYIHX YIeOHBIX
MPEAMETOB, TIPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH, (opMynupoBaTh HX Ha S3bIKE
MaTeMaTUKd W CO3/1aBaTh MaTEeMaTHYEeCKHE MOJIEIH, TPUMEHATh OCBOCHHBIM MaTeMaTHYECKHUI
anmapar Juis  pelIeHHus TPaKTUKO-OPMEHTHPOBAHHBIX 3ajad, HWHTEPIPETUPOBATh H  OICHUBATH
MOJTyYEHHbIE PE3yJIbTaThI.

OCHOBHBIMH JMHUSMH cojepkanus Mmaremarnkn B 10-11 xmaccax yriyOn€HHOTO ypOBHS
aprstores: «Yucna u BeIUMCIEHUs», «Anredpay («AnreOpanueckue BBIpaKEHUsD, «YpaBHEHUS H
HEepaBeHCTBa»), «Hauana MaTeMaTH4eCKOro aHalnuzay,

«['eometpus» («['eomerpudeckue ¢Gurypbsl U uX CBOWCTBa», «l3MepeHume reoMeTprudyecKux
BEIMUMHY»), «BeposTHOCTH M cTaTHCTUKay». JlaHHbBIE JMHMM pPa3BUBAIOTCSA MApaUIENbHO, KaXJIas B
COOTBETCTBHH C COOCTBEHHOU JIOTMKOW, OJTHAKO HE HE3aBUCHUMO OJIHA OT JIPYTOi, a B TECHOM KOHTAKTe
u B3aumozeilictBuu. Kpome sToro, mux oObemuHSET JOTrWYecKass COCTaBISIOMIAs, TPaTUIMOHHO
MpHCyIlas MaTeMaTHKe W MPOHH3BIBAIOLIAs BCE MaTeMaTHYeCKUe KypChl M COJEp)KaTeNIbHbIE JIMHUM.
ChopmymupoBannoe Bo ®I'OC COO TpeboBaHHE «yMEHHE ONEPUPOBATH TIOHATHUSMH: OTPEICIICHHUE,
aKCcMoMa, Teopema, CJEJCTBHE, CBOMCTBO, MPHU3HAK, J0KA3aTEILCTBO, PAaBHOCWIbHbBIE (OPMYIUPOBKH,
ymeHue GopMyaMpoBaTh OOpaTHOE U IPOTHBOIIOJIOKHOE YTBEPXKACHUE, NPUBOAUTH IPUMEPHl U
KOHTPIPUMEPBI, HCIIONb30BaTh METOJ, MAaTeMaTH4ecKOM WHIYKUWH, T[POBOAUTH JIOKa3aTelIbHbIC
paccyxJIeHHs MpU PELICHUU 3334, OLIEHHWBAThH JIOTUYECKYIO MPABUWIIBHOCTh PACCYXIECHUN» OTHOCUTCA
KO BceM Y4eOHBIM KypcaM, a (opMHUpOBaHHE JIOTUYECKHX YMEHHUI pacrhpeiessiercs Mo BCeM rojaaM
oOy4ueHHsI Ha YpOBHE CpeIHero ooiero o0pa3oBaHUs.

B cootBercTBun ¢ ®I'OC COO maremaruka sIBISIETCSI 00s3aTeIbHBIM MPESIMETOM Ha JaHHOM
ypoBHE oOpazoBanus. Hacrosmelr mnporpaMMoil Mo MaTeMaTHKE MpeaycMaTpUBaeTCs M3y4YeHUE
yuyeOHoro mpeamera «Martematuka» B pamkax TpEX y4eOHBIX KypcoB: «AjreOpa u Hauaia
MaTeMaThuueckoro aHaimmza», «['‘eomeTtpusi», «BeposTHOCTH U craructukay. DopmupoBaHue
JIOTUYECKUX YMEHUN OCYILECTBIIACTCS Ha MPOTSHKEHUU BCEX JIET 00yUeHUsl Ha YPOBHE CpPEIHEro 00IIero
oOpa3oBaHMs, a AJIEMEHTHl JIOTUKH BKIIOYAIOTCA B COJIEpKaHME BCEX HA3BAHHBIX BHIINIE Y4eOHBIX
KypCOB.

OO111ee KOJIMYECTBO YACOB, HAMPABJICHHBIX HA U3yUeHHE MaTEMaTHKU Ha YrITyOJIeHHOM YPOBHE —
544: B 10 knacce — 272 yaca (8 yacoB B Heneno), B 11 kinacce — 272 vaca (8 4acoB B HEZENIO).

PaGouas mporpamma ydeOHoOro mpeamera «MaTemaTHKa» COCTaBI€Ha C YUeTOM pabouyeid
MpOrpaMMbl BOCIIUTaHUS. BocuTaTensHbIN MOTEHIHAN YI€OHOTO 3aHITHUS pPeallu3yeTcs 4epes:

—  MaKCHMalbHO€ HWCIOJIh30BAHHE BOCIUTATENBHBIX BO3MOXHOCTEH COIEpKaHUs y4eOHBIX
MpeIMETOB ISl POPMHUPOBAHHS Y OOYUJAIOIIMXCS POCCHICKUX TPATUIIMOHHBIX TYXOBHO-HPABCTBEHHBIX U
COLIMOKYJIBTYPHBIX ILIEHHOCTEH, POCCUMCKOTO HCTOPUYECKOTO CO3HAHUS HA OCHOBE MCTOPHUYECKOTO

IMPOCBCIICHUA, HOII60p COOTBCTCTBYIOIICTO COACPIKAHUA  YPOKOB, 3az[aH1/1171, BCIIOMOTI'aTCJIIbHBIX
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MaTepHaJoB, MPOOIEMHBIX CUTYalUi U 0OCYKICHHIA;

—  BKJIIOYCHHE YUYUTEISIMH B paboduMe MporpaMMbl IO Yy4eOHBIM IpeaMeTaMm, Kypcam,
MOJYJISIM LIEJIEBBIX OPUEHTUPOB PE3YJIbTATOB BOCHUTAHUS, WX YYET B OMPENEICHUHM BOCIHUTATEIbHBIX
3a71a4 YPOKOB, 3aHITHH;

—  BKJIIOYCHHE YYUTEISIMHA B paboune MmporpaMmmbl YIeOHBIX MPEAMETOB, KypCOB, MOJYJICH
TEMAaTUKH B COOTBETCTBUH C KaJICHJIAPHBIM IJIAHOM BOCIIMTATEILHON PaOOTHI;

—  BBIOOp METOJIOB, METOMK, TEXHOJIOTHiA, OKa3bIBAIOINX BOCIIUTATEIILHOE BO3/ICHCTBUE HA
JIMYHOCTh B COOTBETCTBUM C BOCHHUTATEIBbHBIM HJICAJIOM, IIEIBI0 M 3aJa4aMH BOCIIMTAHHMS, IEICBBIMHU
OPUEHTHPAMU PE3YyJIbTAaTOB BOCIIUTAHNUS,

—  pealu3aiuio IPUOPUTETA BOCIIUTAHUS B yUEOHOU JIEATEILHOCTH;

—  TpUBJICUYCHHWE BHUMAHUS OOYYAIONIUXCS K IIEHHOCTHOMY acCleKTy M3y4aeMbIX Ha ypoKax
MPEAMETOB, SIBJICHUN W COOBITUM, WHUIIMHUPOBAHWE OOCYXICHUH, BBICKA3bIBAHHI CBOEr0 MHEHMS,
BBIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIICHHUS K U3yYaE€MbIM COOBITHSIM, SIBIICHUSM, JIMIIAM;

— TPUMEHEHHE HHTEPAKTUBHBIX (GopM y4eOHOM pabOThl — HMHTEJUIEKTYaJbHBIX,
CTUMYJIUPYIOIIUX MMO3HABATEIbHYI0 MOTHBAIIMIO, HTPOBBIX METOIUK, JUCKYCCUH, TAIONTUX BO3MOKHOCTh
MPUOOPECTH OMBIT BEICHNUS KOHCTPYKTUBHOTO JTUAJIOTA;

—  TpynmoBoW pabOThl, KOTOpas YYHUT CTPOUTH OTHOIICHWS W JEHCTBOBaThH B KOMAaHJIE,
CIOCOOCTBYET Pa3BUTHIO KPUTHYECKOTO MBITIUICHHUS,

—  moOyxkJeHne oO0ydJaronuxcss COOMI0aTh HOPMBI TOBENEHUS, TMpaBHJIa OOIIEHUS CO
CBEPCTHUKAMU M TIEAArOTUYECKUMU PAaOOTHHUKAMH, COOTBETCTBYIOIIME YKIaay oOIeoOpazoBaTeIbHOM
OpraHu3alliy, YCTAHOBJICHUE U TTOJICPIKKY TOOpOKeNaTenbHOM aTMOCHEPHI;

—  OpraHu3aldi0 HACTAaBHUYECTBA MOTHBHUPOBAHHBIX M APYAUPOBAHHBIX OO0YJarONTUXCS HaL
HEYCIICBAIOIMMH OJHOKJIACCHUKAMH, B TOM YHCIIE C OCOOBIMH 00Opa30oBaTeIbHBIMU TMOTPEOHOCTSIMH,
JAIONIEro 00YJarOIIMMCS COUATTFHO 3HAYUMBIN OIBIT COTPYTHUYECTBA M B3aHMHOM MTOMOIIIH;

—  UVHUIMUPOBAHWE W TOJUICPKKY MCCIICIOBATEIBCKOW NEATEIBHOCTH OOy4Yaromuxcs,
IJIAHUPOBAHUE W  BBINOJHEHUE HWHIMBUAYAJIbHBIX UM TPYIINOBBIX MPOEKTOB BOCIHUTATEIBHOMN
HAaIMpaBJICHHOCTH.



IHIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBbBI

IHO MATEMATHUKE HA YPOBHE CPE/JHEI'O OBIIETI'O
OBPA3OBAHMUSA

JIMUYHOCTHBIE PE3YJIBTATDBI

1)  rpaxkaaHcKoro BOCHUTAHHUS:

C(OPMUPOBAHHOCTh TPAKIAHCKOW TO3WIMHM  OOYYaromerocss KaK aKTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCUMCKOTO OOILECTBa, MPEJICTaBICHUE O MaTeMaTHYECKUX OCHOBaX
(YHKIIMOHUPOBAHUSl PA3IMYHbIX CTPYKTYp, SBJIEHUM, MpoLeayp TpakJaHCKOro oOliecTsa
(BBIOOpHBI, OMPOCHI M JIPYroe), yMEHHE B3aMMOJEHCTBOBATH C COLMAIBHBIMM HMHCTUTYTaMH B
COOTBETCTBHHU C UX (PYHKIMSMU U Ha3HAUEHHUEM;

2) MAaTPUOTUYECKOT0 BOCITUTAHMS

c(OpMHUPOBAHHOCTb POCCUMCKOM I'paKAaHCKON HIECHTUYHOCTH, YBAKEHHUSI K MPOILIOMY
Y HACTOSIIIEMY POCCUMCKON MaTEMATUKH, [IEHHOCTHOE OTHOIIIEHUE K JOCTHXKEHUSM POCCHUHUCKHUX
MAaTEMaTUKOB W POCCUUCKOM MaTeMaTUYECKOW IIKOJbI, MCIOJIB30BAHUE 3THX JOCTHKECHHUI B
JIPYTUX HayKax, TEXHOJOTHX, chepax IKOHOMHUKH;

3) AYXOBHO-HPABCTBE€HHOI'O BOCIIMTAHUSA:

OCO3HAaHWE JIyXOBHBIX IIEHHOCTEH pPOCCHUICKOTO Hapoaa, CcGHOPMHUPOBAHHOCTh
HPaBCTBEHHOTO CO3HAHMSI, STHYECKOTO MOBEACHUS, CBS3aHHOTO C MPAaKTUYECKUM IPHMEHEHUEM
TOCTIDKEHUH HAyKH W JICATEIFHOCTHIO YYEHOTO, OCO3HAHWE JIMYHOTO BKJIaJa B IMOCTPOCHUE
YCTOMYUBOTO OYIYIIETO;

4)  >cTeTHYecKoro BOCHHTAHMS:

3CTETHYECKOe  OTHONIEHWE K MHPY, BKIIOYas OCTETMKY  MATeMaTHYECKHX
3aKOHOMEpHOCTeH, OOBEKTOB, 3a]ad, pEIIeHHil, pPACCYKJICHUH, BOCIPUMMYHBOCT K
MaTeMaTHYECKUM acTieKTaM Pa3/IiuHbIX BUJIOB MCKYCCTBA;

5)  ¢usuyeckoro BocnUTAHUS:

chOPMHUPOBAHHOCTH YMEHMS TPUMEHATh MaTeMaTWYeCKHe 3HAHMS B HHTEpPECax
3710pPOBOTO M 6€30MacHOTO 00pa3a KU3HM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 30POBBIO
(310poBOE TIMTaHMe, COANAHCHPOBAHHBIN PEXHUM 3aHATHH M OTABIXA, PETYNApHas (u3HdecKas
aKTHBHOCTE), (PM3MUECKOE COBEPUICHCTBOBAHHE TIPH 3aHATHAX CIOPTHBHO-0370POBHUTEIHHOM
JIeSTENBHOCTBIO;

6) TpymoBoro BocnMTaHHS:

rOTOBHOCTh K TpPYIy, OCO3HAHHE IEHHOCTH TPYJOJIIOOUs, HHTEpEC K pasIddHbIM
cdepam MPodecCHOHANLHOM JeATeIHOCTH, CBA3aHHBIM C MATEMATHKOW U €& MPUIOKECHUAMH,
YMEHME COBEpIIaTh OCO3HAHHBIA BBIOOP Oyyllel mpoecchd M pealn30BBIBATH COOCTBEHHBIE
JKM3HEHHBIE ILIAHBI, TOTOBHOCT M CHOCOOHOCTh K MaTeMaTHYecKoMy OOpasOBaHHIO U
caMOOOpa30BAHMIO HA MPOTHKEHHH BCEH JKM3HM, TOTOBHOCTh K AKTUBHOMY YYacCTHIO B
pellleHHU MPaKTHYECKUX 3a/a4 MaTeMaTHueCcKol HalpaBIeHHOCTH;

7) IKOJOIH4Y€CKOIro BOCIMTAHUA:



c(OPMUPOBAHHOCTh IKOJOTUYECKOW KYJIBTYPHI, TMOHHUMAaHHE BIUSHHUS COLHAIBHO-
SKOHOMHMYECKHMX IIPOLECCOB HA COCTOSIHUE NPUPOJHOM M COLUMAIBHOM Cpelbl, OCO3HAHUE
ro0aIbHOTO  XapakTepa  SKOJIOTMYECKUX  mpoOjeM, OpHeHTauuss Ha  IpPUMEHEHHE
MaTeMaTUYeCKuX 3HaHMM JUId  pelleHus 3aJady B 00JacTu  OKpyKarouled  cpenpl,
IJIAHUPOBAHUE MOCTYNKOB U OLEHKH UX BO3MOXKHBIX IOCJIEICTBUM Ul OKPY)KAIOLIEH Cpenpl;

8) uenHoCTH HAay4HOro MO3HAHHS:

Cc(OPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSL HAYKW U OOLIECTBEHHOW INpPAKTUKU, IOHUMaHHE MaTeMaTUYeCKOW HAyKu Kak c¢epsl
YEJIOBEUECKON JEATEIbHOCTH, 3TANOB €€ Pa3BUTHA M 3HAYMMOCTHU JUIS Pa3BUTHS LIMBUIIN3ALUY,
OBJIAJICHUE SI3bIKOM MAaTEMAaTUKHU M MAaTEMAaTHYECKOM KyJIBTYpOH KaK CPEICTBOM ITO3HAHUS MHUpa,
TOTOBHOCTh OCYIIECTBJISATh IPOECKTHYIO M MCCIIENOBATEIBCKYIO IEATEIBHOCT UHANBUIYAIBHO U

B IpyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATHI

B pesynapTare m3yueHus MaTeMaTHKA Ha YpPOBHE CpeIHEro ooOmiero oopa3oBaHus y
obOydarorerocss OynayT chOpPMHUpPOBaHBI TTO3HABATENbHBIE YHUBEPCAIbHBIC YU€OHBIE IEHCTBUS,
KOMMYHUKAaTUBHbIE YHHMBEpCAJIbHbIE YydeOHbIe JCWCTBHUS, PErYJIATUBHBIE YHUBEpPCAJIbHBIC
yqe6HHe HeﬁCTBHﬂ, COBMECTHAs ACATCIIBbHOCTD.

ITo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE Y4eOHbIEe JelCTBHS

Ba3oBrble Jornueckue qeHcCTBUA:

BBISIBJIATh U XapaKTE€pPU30BaTh CYIIECTBEHHbIE IPHU3HAKU MAaTEMaTHYeCKUX OOBEKTOB,
MOHSATUM, OTHOUICHUH MEXIy TMOHATHSAMH, (GOpMYIHpPOBAaTh OINpENEieHUsl  TOHATHIA,
yCTaHaBJIMBAaTh CYIIECTBEHHBIH TpPH3HAK KIacCHU(PUKAIMM,  OCHOBaHUS sl 0000UIeHUS U
CPaBHEHMSI, KPUTEPUH IIPOBOIUMOT0 aHAIIN3A;

BOCIPUHUMAThH, (OPMYIHUPOBATh M IMPEOOPa3OBHIBATH CYXKICHUS: YTBEPAHUTEIbHbIE U
OTpHILIATENbHbIC, JMHUYHbIC, YaCTHBIE 1 OOIIHE, YCIOBHBIE;

BBISIBJIITh ~MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSA3M U IPOTUBOPEYHS] B
(dakTax, MaHHBIX, HAOMIOACHUSAX U YTBEPXKICHUSAX, MpeliaraTb KPUTEPUU Ui BbBISBICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUNIL;

JIeNIaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JNEAYKTUBHBIX U WHIAYKTHUBHBIX
YMO3aKJIIOYEHHUH, YMO3aKIIFOUEHUI 110 aHAIOT1H;

MIPOBOJIUTH CAMOCTOSITENILHO JIOKA3aTelIbCTBA MAaTEMATHUECKUX YTBEPXKICHUN (IIpsIMbIe
U OT NIPOTHBHOTO), BBICTPAWBATh apryMEHTAIMIO, MPUBOAUTH MPUMEPbl U KOHTPIPUMEDHI,
000CHOBBIBaTh COOCTBEHHBIE CYXK/ICHHSI M BHIBOJIBI;

BBIOMpaTh Croco0 pemieHus yueOHOUM 3afaud (CpaBHHBATh HECKOJIBKO BApUAHTOB
pemieHusi, BbIOMpaTh Hauboyiee TMOAXOMANIMA C Y4ETOM CaMOCTOSITEIbHO BBIACIECHHBIX
KPHUTEPHUEB).

basoBble ucciaenoBarebcKie AeHCTBHS:

Hcnonb3oBath  BONPOCKI ~ KaK  MCCIENOBATEIbCKUM  MHCTPYMEHT  MO3HaAHMS,
(dbopMynHpoBaTh  BONPOCH, (PUKCHUPYIOLIHE MTPOTHBOpEYHMEe, MpoOIeMy, YCTaHABIMBAThH
HUCKOMOE W JaHHOe, (OpMHpOBaTH THUIIOTE3Y, APTYMEHTHPOBATh CBOKO TO3HIMIO, MHEHHE,



MIPOBOJIMTH CAMOCTOSITEIIFHO CIUTAHUPOBAHHBIA SKCIIEPUMEHT, HCCIIEIOBAHME 10 YCTAHOBJICHHIO
0COOEHHOCTEH MaTeMaTu4eckoro OOBEKTa, SBJICHHS, TMPOLECCa, BBISABICHUIO 3aBUCUMOCTEH
MEX1y 00bEeKTaMU, SIBJICHUSMH, TIPOIIECCaMU;

CaMOCTOATENIEHO  (OPMYIHpPOBaTh OOOOIIEHWS W  BBIBOJABI 1O  pe3yibTaram
NpOBeNEHHOTO0  HAONIONEHHs, WCCIENOBaHMS, OLEHUBAaTh  JIOCTOBEPHOCTh  ITOJYYEHHBIX
Pe3yabTaTOB, BHIBOJIOB U 0000OIIEHHUIL;

MPOTHO3UPOBATh ~ BO3MOXKHOE  pa3BUTHE  Tpolecca, a  TaKKe  BBIABUTATH
MMPCAIIOJIOKCHHA O €TI0 pa3BUTHUU B HOBBIX YCJIIOBUAX.

Pa6ora c undopmaumeii:

BBISIBJIATH I[e(i)I/IIH/ITI)I I/IH(l)OpMaIII/II/I, JaHHBIX, H€06XOI[I/IMI>IX IJI1 OTBE€TA Ha BOIIPOC H
JUIS peLeHus 3a/1a4H;

BbIOMpaTh MHG(OPMALMI0 U3 HCTOYHUKOB PpA3IUYHbIX THUIOB, AaHAJIM3UPOBATh,
CHUCTEMAaTH3UpOBaTb W HHTEPIPETUPOBATH HHGPOPMALMIO PA3JIMYHBIX BHUJIOB U  (QopMm
MIpE/ICTaBICHMS;

CTPYKTYpUpOBaTh  HMH(OpMAIMIO, TMPEACTaBIATH €€ B  pa3IMuHbIX  (dopMax,
WJUTIOCTPUPOBATh TpapUUecKy;

OLICHUBaTh HAAEKHOCTh HH(OPMALMKM IO CaMOCTOSITEIbHO CPOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHUBHBIC YHUBepCaJbHbIe y4eOHbIE JeHCTBUS:

BOCIIPUHUMATh M (OPMYJIMPOBATH CYKJEHUS B COOTBETCTBHU C YCIOBUSMU M LEJIAMHU
oOIeH s, SICHO, TOYHO, 'PAaMOTHO BBIpaXkaTb CBOKO TOYKY 3PEHHUs] B YCTHBIX M IHCBbMEHHBIX
TEKCTaX, JaBaTb IIOSICHECHHA 10 XOAY pElIeHWs 3aJadd, KOMMEHTHPOBATh IIOJIy4EHHBIN
pe3yibTar;

B XOJ€ OOCYXKIEHHUs 3aJaBaTb BONPOCHI IO CYIIECTBY OOCYXIaeMOHl TeMsl,
npoOsieMsl, pelraeMol 3ajJaud, BbICKa3blBaTh MJICHM, HAIlEJIEHHbIE Ha IIOMCK peLIeHus,
COIIOCTABIIATh CBOM CYXKJEHHMSI C CYXICHMSIMU JPYrMX YYacTHUKOB JAuajora, OOHapyKUBaTb
pasnuuMe M CXOACTBO IO3ULMH, B KOppeKTHOH (opme (opMynupoBaTh pa3HOIJIACHs, CBOU
BO3PaKECHUS;

IIPENCTABIATh PE3Y/IbTAThl PEIICHUS 3ala4yd, SKCIEPUMEHTA, UCCIEIOBAaHMs, IPOEKTA,
CaMOCTOSITEJIbHO ~ BbIOMpaTh (opmarT BBICTYIUIEHHS ¢ Y4€TOM 3ajJady IMpe3eHTalud U
0CcOOEHHOCTEH ayJUTOPUH.

PeryasiTuBHbIe yHHUBepcajibHbICe y4eOHbIe NeHCTBHSA

Camoopranuszanus:

COCTaBJIATh IUIaH, AITOPUTM peIleHHs 33a/add, BbIOMpaTh Croco0 pemeHHus ¢ yuyerom
UMEIOIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpPOBATh M KOPPEKTHPOBATH
BapUaHThI pellIeHUH ¢ yu€TOM HOBOM MH(pOpMAaLIUK.

CaMOKOHTPOJIB:

BJIAJICTh HAaBBIKAMH [103HABATEJIbHOW pe(reKcHn Kak OCO3HAHMA COBEPIIAEMBIX
JEUCTBUIA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YyIbTAaTOB, BIAJETh CIIOCOOAMHU CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIpoLiecca U pe3yibTaTa PEIICHUs MaTeMaTU4YeCKOM 3a1auu;

MIPEABUAET TPYAHOCTH, KOTOPbIE MOT'YT BO3HHMKHYTH IIPH PELICHUHU 3a1ayd, BHOCHUTH



KOPPEKTUBBI B JIESITEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, JAHHBIX, HAMIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBUE pe3ylbTaTa LEIW M YCIOBHUAM, OOBACHATH NPUUYHHBI
TOCTIDKEHHS WA HEJIOCTIKEHUS PE3YJIbTaTOB JEATEIBHOCTH, HAXOIUTh OIIUOKY, JaBaTh OLEHKY
pUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eATEJILHOCTD:

MMOHMMATh U MCIIOJIF30BATh PEUMYIIECTBA KOMAHIHON 1 WHIUBHIyaTbHON pabOTHI Tpu
pemeHny y4eOHBIX 3aJady, NpPUHUMATh LEelb COBMECTHOH JEATeNbHOCTH, IIJIAHUPOBATH
OpraHU3allui0 COBMECTHOM pPaOOTHI, paclpeiesiarTh BUIbI paldOT, JOTrOBapUBATHCS, OOCYXKIATh
MpolIecC U pe3yibTaT paboThl, 0000IIaTh MHEHUS HECKOJBKUX JIFOJICH;

y4yacTBOBaThb B TpymnmoBbIX  (opmax  pabotel  (0OcyxaeHus, oOMeH

MHEHUH,

«MO3TOBBIE IITYPMBD) U UHBIE), BRITIOIHATH CBOIO YacTh PabOTHI M KOOPAUHUPOBATH CBOU
JEWCTBHSA C IPYTUMH YJICHaMH KOMaHJIbI, OIICHNBATh KAUeCTBO CBOETO BKJIAJA B OOIIUI MPOIYKT
10 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YIaCTHUKAMHU B3aUMOJICHCTBHSL.

IIpenmerHble pe3yabTaTbl OCBOEHMS  (elnepanbHOl  pabouelt  mporpaMMbl MO
MaTeMaTHKe MpeJICTaBlIeHbl IO rojaM OOYy4eHHS B paMKax OTAEIbHBIX Y4eOHBIX KypCOB B
COOTBETCTBYIOIIMX Pa3/Ieax HACTOSAMEH POTPAMMBI.

ITPOBEPAEMBIE HA EI'S 10 MATEMATHUKE TPEBOBAHMSI K PE3YJIbTATAM
OCBOEHHMA OCHOBHOU OBPA30OBATEJIbBHOMU ITPOI'PAMMBbI CPEJHEI'O
OBILIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBaAHMSI K NPEAMETHBIM Pe3yJibTATaM 0CBOEHMSI
MPOBEPAEMOro OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeHero o0uero
TpeOOBaAHUS 00pa3oBaHus

Bnagenue MeromaMu JOKa3aTENbCTB, aIrOPUTMAMHU pEUICHHS 3a/ad;
yMeHue ¢GOpMyIUpOBATh M ONEPUPOBATh MOHATUSAMHU: OIpE/EICHHE,
akcuoma, TeopeMa, CIIeJICTBHE, CBOICTBO, NpU3HAK, JI0KA3aTeIbCTBO,
paBHOCHIIbHBIE (DOPMYIUPOBKHU; MPUMEHATh UX; YMEHUE (OpPMYIUPOBATH
oOpaTHOE M MPOTUBOINOJOKHOE YTBEP)KJIEHUE, NMPUBOAUTH HPHUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMAaTUYECKON WHIYKIIUU;
IPOBOAMTD JI0KA3aTEeIbHBIE PACCYKICHUS TIPU PELICHUH 3a7a4, OLEHUBATh
1 JOTHYECKYI0  TMPaBWIBHOCTh  PACCYKJIEHUH; YyMEHHE  OINepHUpOBaTh
HOHSTUSIMA: MHOKECTBO, MOJIMHOXKECTBO, OIEpalli HajJ MHOXECTBaMHU;
YMEHHME HCMOJB30BaTh TEOPETUKO-MHOKECTBEHHBIM  ammapar  Ais
OTIMCAaHUs PeaNbHBIX MPOIIECCOB U SIBJICHUN U MPU PEIICHUU 3a7ay, B TOM
qucie U3 APYrUX yuyeOHBIX NMPEeIMETOB; YMEHHE ONEPUPOBATH MOHATUIMHU:
rpad, cBs3HBIN rpad, 1epeBo, LUK, rpad Ha IUIOCKOCTH; YMEHHE 3a/1aBaTh
U OINHUCBIBAThH Tpadbl Pa3IMYHBIMU CHOCOOAMU; MCIOJIB30BaTh rpadbl MpH
pELIeHnN 3a1a4

YMmenue ONCpUpOBaATL TOHATHAMH: HATYpPAJIbHOC YHCJIO, HEJI0C YHUCIIO,
CTCIICHb C LECJIbIM ITOKA3aTCJICM, KOPCHb HaTypaHLHOﬁ CTCIICHU, CTCIICHD C
2 pallMOHAJIBHBIM II0Ka3aTeJICM, CTCIICHL C JeNCTBUTEIbHBIM II0Ka3aTCJICM,
norapn(pM qucia, CHHYC, KOCHMHYC M TaHI'CHC HPOU3BOJILHOI'O 4YHCJIA,
OCTaTOK II0 MOAYJIK, PAlUMOHAJIBHOC YHUCIIO0, HPPAUMOHAJIBHOC 4YHCIIO,
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MHO>KECTBA HATypPaJIbHBIX, LEJbIX, PALMOHAIBHBIX, JEHCTBUTEIbHBIX
qycell; YMEHUE UCTIOIB30BaTh MPU3HAKU JISTMMOCTH, HAMMEHBIIUN 001U
JeNUTeNb W HaWMEHblLIee oOuiee KpaTHOe, alroputM EBkiaupa npu
pELIeHNH 3ajay; 3HAKOMCTBO C Pa3jJU4HbIMHU MO3UIMOHHBIMH CHUCTEMAMMU
CUMCJICHUS; YMEHUE BBINOJIHATH BBIUMCIICHUE 3HAUEHUI U peoOpa30BaHus
BBIPQKCHUI CO CTENMEHSAMH W Jiorapupmamu, npeoOpa3oBaHUS IpOOHO-
palMOHAJIbHBIX  BBIPQKEHUN; yMEHUE  ONEpPUPOBATh  NOHATHUIMU:
MOCTIeIOBATENBHOCTh, apu(MeTHUecKass MpOTpeccusi, T'eoMEeTpHUYECcKas
nporpeccusi, OECKOHEYHO YOBIBAIOIIAsi T€OMETPHUYECKasl IPOTPECcCHs;
YMEHME 3a/1aBaTh IIOCJIEJJOBATEIbHOCTH, B TOM YHUCJIE C IIOMOIIbIO
PEKYPPEHTHBIX (OPMYJI; YMEHHUE ONEPUPOBATh MOHATUSMU: KOMIUIEKCHOE
YHUCIIO, CONpPSDKEHHBIE KOMIUJIEKCHBIE 4YHCNAa, MOJYJAb M apryMeHT
KOMILJIEKCHOTO ~ 4Hciia,  (opMa  3amucHd  KOMIUIEKCHBIX — YHCEll
(reomeTpuyeckasi, TpPUTOHOMETpUYECKass U ainreOpanyeckas); yMETb
MIPOU3BOJIUTE ApU(PMETHUECKHUE JIEHCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
MIPUBOJIUTH MPUMEPHI HCIOIb30BaHUS KOMIUIEKCHBIX UHCEI; ONEPUPOBAThH
MOHATHSAMM:  MaTpuua 2X2  u  3x3,  onpenenuTenb  MaTpULBL,
F€OMETPUYECKUI CMBICIT OTIPEAETUTENS

YMeHue omnepupoBarh MOHATUSAMU: palOHAJbHBIE, HpPpAlMOHAIbHBIE,
MoKa3aTejbHble, CTENEHHBbIE, JOTrapupMUUYecKre, TPUTOHOMETPUUECKUE
ypaBHEHUS M HEPaBEHCTBA, HX CHUCTEMbl; YMEHHE OIEpUPOBATH
MOHATHSIMH: TOXKJECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHKe, YpaBHEHUE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUN U HEPaBEHCTB, PABHOCWIBHOCTh
ypaBHEHUH, HEPAaBEHCTB M CHCTEM; YyMEHHE peniarb ypaBHEHUS,
HEpPaBEHCTBA M CHUCTEMbl C IOMOUIBIO DPA3NIWYHBIX MPUEMOB; peIlaTh
ypaBHEHHUS, HEpPABEHCTBA M CHUCTEMBbl C [apaMeTpoM; MPUMEHSTh
ypaBHEHUS, HEPABEHCTBA, UX CHUCTEMbI JUIS DPEUICHUS MaTeMaTHYECKUX
3a/1a4 U 3a/1a4 U3 Pa3IM4HbIX 00JacTel HayKH U peasibHOM KU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKUIUA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIHUHU, OTPAHUYCHHOCTh (YHKIIMH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (QYHKIMM, HauOoJblllee W HAUMEHbIIEE 3HAYCHUS
(GYHKIIMM Ha TIPOMEXKYTKE, HerpepbiBHAs (YHKIHS, aCUMOTOTHI rpaduka
¢GbyHKIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUUYECKUI U
(¢buznueckuif CMBICI TPOU3BOAHOM, MepBooOpa3Has, ONpPEIeIEHHBII
UHTETpall; YMEHHE HAXOAUTh ACHUMNTOTHI rpaduka (yHKIUH; yYMEHHE
BBIUUCIIATh  MPOU3BOJHBIE  CYMMBbI, TPOU3BEICHMS, YACTHOTO U
KOMIIO3UIIMH (DYHKIMI, HAXOIAWTh ypaBHEHHE KacaTelbHOW K Trpaduky
(GyYHKIMKM; YMEHHE HAaXOJIUTh MPOU3BOJHBIC DIEMEHTAPHBIX (YHKIIHA;
YMEHHME HCIIOJIb30BaTh MPOU3BOAHYIO JJsi UCCIENOBaHUS (YHKIUH,
HaXOJWTh HAWOONbIIME M HAUMEHbIINE 3HA4YeHUs (QYHKUIUN; CTPOUTH
rpaguky MHOTOYJICHOB C HCIOJIb30BaHHMEM arfmnapara MaTeMaTH4eCKOTro
aHallM3a; TPUMEHSTh MPOU3BOAHYIO JUISI HAXOXACHUS HAMIY4IIEero
pelIeHUs] B MPUKIATHBIX, B TOM YHUCIE COLUATbHO-DKOHOMHYECKUX H
(busznueckux 3a7adax; HaXOAUTh TIIOMATU U 0OBEMBI PUTYp C MOMOIIBIO
UHTErpasa; MPUBOJUTH MPUMEPhl MaTEMaTHYECKOTO MOJEIHPOBAHUS C
MOMOIIBI0 Au(depeHInanbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAMU: TpaduKk QyHKIMH, 0OpaTHas GyHKIUS,
KOMIO3MLIMS (QYHKIUH, duHeHHass (yHKUWs, KBajJpaTu4yHas (QyHKLUS,
panMoHanbHas (QYHKUUS, CTerneHHass (QYHKIUS, TPUTOHOMETpUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKUE (YHKLMHU, TMOKa3aTeslbHas M
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aorapupmuueckasi (yHKIUU; yMEHHE CTPOUTh TpapUKH H3YyYEHHBIX
GyHKUMH,  BBINONHATH  mpeoOpa3oBaHus  rpagukoB  (YHKUIHUH,
WCIOJB30BaTh TPaQUKH JUIsI U3YUEHHs MPOLIECCOB M 3aBUCHMOCTEH, MpH
pelIeHn: 3a7ad W3 APYruX Y4eOHBIX NMPEJAMETOB W 3a/a4 M3 peabHOU
KHU3HU; BBIpAKaTh (OPMYJIaMU 3aBHCHMOCTH MEXKIY BEJIUYMHAMU;
UCTIOJIb30BaTh CBOMCTBA M TpaduKu (PYHKIMHA Uil PEHICHUs YpaBHEHHH,
HEpaBEHCTB M 3a/a4 C IapaMeTpamu; H300paxkaTh Ha KOOPAWHATHOM
TUTOCKOCTH MHOKECTBA PEIICHUH YpaBHEHU, HEPABEHCTB U X CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJauyd pa3HbIX TUIIOB (B TOM YHUCIE Ha
IPOLEHTHI, AOJM U YacTd, Ha JBIKEHHE, pabOTy, CTOMMOCTb TOBAapOB U
yCIIyT, HAJIOTH, 33Ja4d U3 00JIaCTH YIpaBJICHUS JIMYHBIMU U CEMEUHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAKEHUS, YpPaBHEHMs, HEPAaBEHCTBA U HUX
CHUCTEMBI IO YCJIOBHMIO 3aJadd, HCCIENOBATh IIOJIYYEHHOE pELIEHUE U
OIICHMBATh MPABJIONOAOOHOCTh pPE3YIbTATOB, YMEHHE MOJEIUPOBAThH
peanbHblEe CUTyallUd HA S3BIKE MATEMAaTHKH; COCTaBIIATH BBIPAKCHMS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHIO 33Ja4U, UCCIEI0BATh
MIOCTPOEHHBIE ~ MOJEIM C  HCHOJBb30BAHMEM  ammapara  anreopsl,
MHTEPIPETUPOBATH MMOJTYYEHHBIN pe3yIbTaT

YMeHue omnepupoBaTh MOHATHSMU: cpelHee apupMeTHUecKoe, MeIuaHa,
HauOoJblllee U HaUMEHbIIIee 3HAUYEHUs, pa3Max, JUCIepCusi, CTaHAapTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE W3BJEeKaTh, WHTEPIPETUPOBATH
nH(popMalnio, MpeACTaBICHHYI0 B TabIUIaX, Ha Juarpammax, rpadukax,
OTpaKaIOUIYI0 CBOICTBA peaJIbHBIX MPOLIECCOB U SBICHUMN; MPEICTABIATh
WHPOpMAIIUIO ¢ TOMOINBI0 TaOJWIl ¥  AWarpaMM; HCCIIEeIOBaTh
CTaTUCTHYECKHE JaHHbIE, B TOM YHUCIIE C IPUMEHEHHEM TIpadUuecKux
METOJIOB U 3JIEKTPOHHBIX CPEJCTB; rpa)uuecKH UCCIEI0BaTh COBMECTHBIE
HaOJII0IEHUS C TOMOIIBIO TUarpaMM pacCeuBaHUs U IMHEHHOH perpeccuu

YMeHue onepupoBaTh TMOHSATUSIMHU: CIyYalHBIA OMNBIT WU CIy4alHOE
COOBITHE, BEPOSTHOCTh CIy4alHOTO COOBITHS; YMEHHUE BBIYHCIATH
BEPOSTHOCTh C HKCIIOJIb30BaHUEM TpaUYecKuX METOJIOB; MPHUMEHSIThH
(GOopMyIBl CIOXKEHUST W YMHOXCHHUS BEpOSATHOCTEH, (HOopMyiy MOJIHOM
BeposTHOCTH, hopmyny bepHymiu, komOuHaTopHbIe (aKTHl U (OPMYIIBI;
OIICHUBATh BEPOSTHOCTH pEATBHBIX COOBITHI; YMEHHE OIEPUPOBATH
NOHATUSIMH:  CIIy4ailHash BEJIMYMHA, pacIpelelicHHe BEPOSTHOCTEH,
MaTeMaTHYeCKOE OXKUJIAaHUE, JUCIEPCUST MU CTaHJapPTHOE OTKIOHCHHUE
CIIyYailHOW  BEJIMYMHBI, (YHKIUU  paCHpeiClCHHs W  IUIOTHOCTH
PaBHOMEPHOTO, MIOKa3aTEIILHOTO U HOPMAJIBHOTO PacIpee/iCHHiT; yMEHUE
UCIIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIPEICIICHUI JIUIsl pEIICHUs 3a/1a4;
3HAKOMCTBO C MOHSTUSMU: 3aKOH OOJIBIIMX YHCENI, METOJbI BHIOOPOYHBIX
UCCIICIOBAHHI;, yMEHUE MPHUBOJUTH MPUMEPHl TPOSIBICHUS 3aKOHA
OONBIIMX 4YHCENl B MPUPOIHBIX W OOIIECTBEHHBIX SBIICHUSAX; YMCHHE
OTIEpUPOBATh MOHATUSAMHU: COUYETAHHE, MEePECTaHOBKA, YMCIIO COYETaHUH,
YUCIIO  TepecTaHoBOK; OuHOM  HbIOTOHA; yMeHHE  MPUMEHSTh
KOMOHMHATOpHBIE (DAKTHI U PACCYKACHUsS M PEIICHUs 3a7ay; OIEHUBATH
BEPOSITHOCTH PEATBbHBIX COOBITHIA; COCTABIATh BEPOSITHOCTHYIO MOJIENb U
WUHTEPIPETHPOBATH MOJTYICHHBIN pe3ylnbTaT

YmMmenue ONICpUPOBATH INOHATHUAMUN: TOYKa, npsamasd, IIIIOCKOCTB,
IpOCTPaHCTBO, OTPE30K, JIy4, BCJINYUHA yTIJIa, IIOCKHI yroi, ,Z[ByrpaHHHﬁ
yroi, TpéXFpaHHLIﬁ YroJj, CKpCIiuBarOmuecCsa NpsAMbIC, MMapaJICIIbHOCTE U
NCpHNCHAUKYIAPHOCTb INPSAMBIX U HJ'IOCKOCTGIZ, Yroja MCKAy IIPAMbIMH,
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Yroa MEeXIy HpsSIMONM U IUIOCKOCTBIO, YroJl MEXIY IUIOCKOCTAMH,
paccTosiHEe OT TOYKHM JI0 IUIOCKOCTH, PACCTOSHUE MEXKAY TMPSIMBIMH,
paccTosiHUE MEX]Y IJIOCKOCTSMHU; YMEHHUE HUCIOJIb30BaTh MPU PELICHUU
3a/a4 u3ydeHHbIe (DAKTBI U TEOPEMbI IUIAHUMETPUHU; YMEHHUE OICHUBATH
pasMepsl OOBEKTOB OKPYKAIOIIETO MHpPA; CTPOUTh MaTEMaTHYCCKHE
MOJICJIM C TIOMOIIBI0 TEOMETPUYECKUX TOHATHA M BEJIUYWH, DEIaTh
CBSI3aHHBIE C HUMH MPAKTHYECKUE 3a]1a41

10

YMeHne omepupoBaTh MOHATHUAMU: IUIOMIATL (GHUTYpHl, 00BEM GUTYpHI,
MHOTOTPAaHHHK, MPAaBUJIBHBI MHOTOI'PAaHHHUK, CEYEHHE MHOTOTPAaHHHKA,
KyO, Mapajuielienumes, npu3Ma, nupamuia, (Gurypa W TOBEPXHOCTH
BpallleHus, UWINHAP, KOHYyC, mmap, cdepa, miomanb chepsl, IUIOMAIb
MOBEPXHOCTH THUPAaMUABI, TMPHU3MBI, KOHyca, IIMHApA, 00BEM KyOa,
MPSIMOYTOJIBHOTO  TTapaJUIeTIeTuIieia, MUPaMUAbl, TPHU3MBI, [WIHHIPA,
KOHycCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUYEHHUs KOHyca W LWJIHHIPA,
napajyielbHble OCH WJIM OCHOBAHMIO, CEUSHHE IIapa, IUIOCKOCTb,
Kacaromasicsi cgepsl, IWIMHAPA, KOHYCa; yMEHHE CTPOUTHh CEYEeHHUE
MHOTOTpaHHUKa, W300pakaTh MHOTOTPAHHUKH, (PUTYPHI M TMOBEPXHOCTH
BpaIlleHNs], UX CEUEHHs, B TOM YHCJIE C TIOMOUIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHUE TPHUMEHSTh CBOWCTBA T€OMETPUYECKUX (UTYp, CaMOCTOSTEIHHO
(hopMyITHpOBATh OIpEIeNICHIS] U3ydaeMbIX (HUTYp, BBIBUTaTh TUTIOTE3HI O
CBOWMCTBAaX M TMpPH3HAKAX TE€OMETPUYECKUX (HUTYp, OOOCHOBHIBATH WU
OTpOBEpraTh HWX; YyMEHHE MPOBOJUTH KiIacCHPUKanuio GUryp 1o
pa3MYHBIM TPU3HAKaM, BBIMOJIHATH HEOOXOIUMBIE JIOTIOTHUTEIEHBIC
MTOCTPOCHHS

11

YMeHHne omnepupoBaTh TOHSATHSMH: JIBIDKEHHE B MPOCTPAHCTBE,
napajieIbHBI TIEPEHOC, CUMMETPHSl Ha IUIOCKOCTH W B IMPOCTPAHCTBE,
MOBOPOT, TNpeoOpa3oBaHue TOMO0OMS, TMMOA00HBIE (UTYPBI, YMEHHUE
pacrio3HaBaTh paBHbIE W TOAOOHBIC (UTYPHI, B TOM YHCIE B TPUPOC,
UCKYCCTBE, apXUTEKTYPE; UCIOIB30BATh N'€OMETPUYCCKAE OTHOIICHUS MPH
pelIeHUH 3alla4; HaXOJUTh TEOMETPHUYECKHE BEIMYUHBI (JUTMHA, YTOJI,
oAb, 00BEM) IPU PEIICHUU 3a/1a4 U3 JIPYTUX YYCOHBIX MPEAMETOB U
U3 pealbHOM KM3HH, YMCHHE BBIUYUCIATH T'C€OMETPHYCCKUE BEIUYHHEI
(muHA, yroiy, miomaab, OOBEM, IUIOMAJb TOBEPXHOCTH), HCIOJB3YS
U3y4eHHbIE (OPMYJIBI M METOJbl, B TOM YHCIIE: IJIOMIAAb MOBEPXHOCTH
NUpaMH[Ibl, TPU3MBI, KOHYCa, IMJIMHApA, TUiomans chepsl; 00bEM Kyda,
NPSMOYTOJIBHOTO — TapajuleNienuIe/ia, MHUPAMUbL, MPU3MBI, IHIIUHIPA,
KOHYca, [l1apa; YMEHHE HaXO0JUTh OTHOIIIEHHE 0OBEMOB 1MOI00HBIX (HUTYD
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YMeHue ONICpUPOBATH HNOHATUAMU: HPAMOYIrOJIbHAd CHUCTEMaAa KOOPAHWHAT,
BCKTOP, KOOPAWHATBI TOYKH, KOOPAWHATBI BCKTOpA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpa Ha YHCIO, PAaA3JI0KCHHC BCKTOpa IIO 6a3Hcy,
CKaJIIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBCACHUC, YI'OJI MCKIAY
BCKTOpaMHU; YMCHHUC HCIIOJIB30BATb BGKTOpHHﬁ 151 KOOpI[I/IHaTHHﬁ MCTOJ
I PECIICHUA TCOMETPHUICCKUX 3ada4 U 3aJia9 JPYTI'UX y‘IC6HLIX IMpeaAMCTOB
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YMeHue BbIOMpaTh MOAXOIAIINUN METO] AJIs PELIeHUs 3a/1a4l; TOHUMaHue
3HaYMMOCTH MAaTeMaTHUKH B H3YYEHHM MPHUPOJHBIX U OOILIECTBEHHBIX
IIPOLIECCOB M SIBJICHWM; YMEHHUE pACIIO3HABAaTh IIPOSBICHUE 3aKOHOB
MAaTE€MAaTUKU B UCKYCCTBE, YMEHHUE IPUBOJUTH IIPUMEPBI MATEMAaTUYECKUX
OTKPBITHI POCCUICKON U MUPOBOM MAaTeMaTU4E€CKOM HAYKU
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HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA EI'D I1O
MATEMATHKE

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUA

1 Yucna v BBIYKCICHUS
1.1 HarypanbsHble u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCEl
12 Panmonanenbie uncna. OOBIKHOBEHHBIC W JECSITHYHBIC JPOOH, TPOIEHTHI, OCCKOHEUHBIC
TIEPHOTUICCKHIE IPOOH
13 Apupmernueckuii KOpCHE HaTypalbHOHM cremeHu. JleiicTBus ¢ apudMETHUECKUMHU
KOPHSIMH HATYPATbHOU CTETICHH
14 Crenenp ¢ wnensiM mnokasareieM. CreneHb C pallMOHalIbHBIM TIOKa3aTesneM. CBoiicTBa
CTCTICHH
15 CuHyC, KOCHHYC W TaHTCHC YHCIIOBOTO apryMeHTa. APKCUHYC, apKKOCHUHYC, apKTaHTCHC
YHCIIOBOTO apryMeHTa
1.6 Jlorapudm gucna. JlecaTnaHbie U HATYpaIbHBIC JOTapH (MBI
JleiicTBUTENbHBIC YMCTa. ApPUPMETHYCCKHE OIEpalii C JICHCTBHUTEIHHBIMA YHUCIIAMH.
1.7 [IpuOnmxkEHHbIE BBIYMCIECHUS, NpaBUia OKPYIJVIEHHS, NPUKHAKA MU OILIEHKa pe3ysbTaTa
BBIYMCIICHUN
1.8 [IpeoOpa3oBanHue BEIpOKEHUH
1.9 KommiekcHbie uncna
2 YpaBHEeHHs 1 HEpaBEHCTBA
2.1 [enble U 1poOHO-paIOHATbHBIE YPABHEHHS
2.2 HppanmonanbHble ypaBHEHUS
2.3 TpuronomeTpudeckue ypaBHEHUS
2.4 [Toka3atenbHbIC U JTOTapU(OMHUUESCKUE YPABHEHUS
2.5 Ienpie 1 1poOHO-paIIOHATLHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEPABEHCTBA
2.7 [Toka3zarenbHbIC U JTOTapu(HMHUIECKHE HEPABEHCTBA
2.8 TpuronomeTpuueckre HEPaBEeHCTBA
2.9 CucremMbl 1 COBOKYITHOCTH YpaBHEHUIN U HEPABEHCTB
2.10 YpaBHEHHUsI, HEpABEHCTBA M CUCTEMBI C TTapaMeTpamMu
2.11 Marpuiia CucTeMbl JIMHEHHBIX YpaBHEHUH. OnpeneauTenb MaTPUILbI
3 DyHKIUU U TpaduKu
31 Oyukuus, crnocoOsl 3ananus ¢pynkuuu. ['padux ¢pynkuuu. Bzaumuo obpaTHbie QyHKIHH.
Uérnble u Heu€THbIe GyHKuMU. [lepronuueckue QyHKIMN
Ob6nacTh ompeneneHus U MHOXecTBO 3HaueHud Gynkiuu. Hymn dynkuuu. [Ipomexyrku
3.2 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMbl U MUHUMYMBI
¢bysakun. HauGonblee 1 HauMeHbllee 3Ha4eHne QYHKIIMU Ha TIPOMEKYTKE
33 CrenenHas ¢yHKIMS C HaATypaldbHBIM U IIeNbIM ToKa3zateneMm. EE cBoiicTBa u rpaduk.
CpoiicTBa u rpaduK KOpHs N-0 CTENeHH
3.4 Tpuronomerpuueckue GyHKIIMH, UX CBOWCTBA U rpaduKu
3.5 [TokaszarenpHas u norapudmuueckas QyHKIINH, KX CBOMCTBA U TpaduKu
36 Touku pa3psiBa. AcuMnToThl rpadukoB GyHKimid. CBolicTBa (HYyHKIIMIA, HETIPEPHIBHBIX Ha
OTpe3Ke
3.7 [TocnenoBarensHOCTH, CHOCOOBI 3aJaHUS MTOCJIEOBATEILHOCTEH
3.8 Apudmernueckas u reoMeTprueckas rnporpeccuu. opmyria CI0KHBIX MPOIICHTOB
4 Hayana maTemarnueckoro aHaimsa
4.1 [IpousBoanas ¢pyHkiuu. [Tpon3BoaHbIE SIEMEHTAPHBIX HYHKIIUI
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[IpumeneHre TpPOU3BOIHON K MCCIEIOBAHNIO (DYHKIMH Ha MOHOTOHHOCTb M 9KCTPEMYMBI.

4.2 Haxosxaenne HanOoJIbIIEro M HAMMEHBIIETO 3HaYeHUs (DYHKIIMU Ha OTPE3Ke
4.3 [TepBooOpa3nas. MaTerpan
S) MHOXecCTBa U JIOTHKA
5.1 MHoxecTBO, orepaluu HajJ MHOXKecTBamMu. Juarpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTopuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMbIe U TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tena v MOBEpXHOCTH BpalCHUs
7.5 KoopanHatsl 1 BEKTOpPBI
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PABOYAS TIPOI'PAMMA YUYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»

HOACHUTEJIBHASA 3AIIMCKA

VYueOHblil Kypc «Anredpa ¥ Hayajla MaTEMAaTUYECKOIO aHaIM3a» SBJISIETCS OAHMM U3 HauOoJjee
3HAYUMBIX B IPOrPaMMe CPEIHEro o0IIero oopa3oBaHus, MOCKOJIbKY, C OJHOM CTOPOHBI, OH 00eCIeunBacT
WHCTPYMEHTAIBbHYIO 0a3y /sl M3Y4eHHsS BCEX €CTECTBEHHO-HAYyYHBIX KypCOB, a C JpPYrOod CTOpPOHBI,
dopmupyer sormueckoe M aOCTPaKTHOE MBIIIICHHE OOYydYalomUXCs Ha ypPOBHE, HEOOXOIMMOM IS
ocBoeHHs HH(OpMATHKH, OOIMIECTBO3HAHMS, UCTOPHH, CIIOBECHOCTH M JPYTrUX IUCHUIUIMH. B pamkax
JTaHHOTO y4eOHOro Kypca oOydaroiuecs OBIAAEBAIOT YHHMBEPCAJIBHBIM SI3BIKOM COBPEMEHHOW HAayKH,
KoTOpast GOPMYIIUPYET CBOU JIOCTHXKEHHSI B MaTeMaTu4deckoil Gpopme.

VueOHBII Kypc anreOpbl W Hadal MaTeMaTHYeCKOro aHalM3a 3aKiIajbIBaeT OCHOBY IS
YCIIEITHOTO OBJAJICHNs] 3aKOHaMH (PU3WKHM, XWMHH, OWOJOTWH, TMOHUMAaHWS OCHOBHBIX TEHJCHIIUIA
pa3BUTHS DKOHOMHUKMA W OOIIECTBEHHOH JKW3HHW, TIO3BOJSIET OPHUEHTHPOBATHCS B COBPEMEHHBIX
MUQPPOBBIX W  KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIOJBh30BaTh WX ISl JAITbHEUIIEro
o0pa3oBaHHMs W B TIOBCEJHEBHOW >KM3HH. B TO ke BpeMsi OBiaJcHHE aOCTPAKTHBIMHA M JIOTHYECKU
CTPOTHMH KOHCTPYKIIMSIMH anreOpbl W MaTeMaTHYeCKOTO aHalli3a pa3BUBACT YMEHHE HAaXOIHWTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTh WCTUHHOCTH, JOKAa3bIBaTh YTBEPXKICHUS C TIOMOIIHIO HMHIYKIUH H
paccyxJaTh JAEAYKTUBHO, HCIOJb30BAaTh 000OILIEHHE W KOHKpPETH3AIlHI0, aOCTparupoBaHUE U aHAIOTHUIO,
(bopMHpyeT KpeaTUBHOE U KPUTHUYECKOE MBIIUIEHHE.

B xome wusydeHus ydeOHOro Kkypca «AsreOpa W HayajJa MaTEeMaTHYECKOIO aHaIM3a»
oOyyarolyecss MOJIy4arOT HOBBIM OIBIT PELICHUs MPUKIAIHBIX 337ad, CaMOCTOSATEIBHOTO IOCTPOCHUS
MaTEMaTHYECKUX MOJIeNIel pealbHbIX CUTyallUi, MHTEPIPETAlMU MOIYYEHHBIX PEIIeHUH, 3HAKOMSITCS C
IpUMEpaMH MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH B INPHUPOJE, HAyKe M HCKYCCTBE, C BBIIAOLIMMMUCS
MaTEMaTHYECKUMH OTKPBITUSAMHU U UX ABTOPAMH.

VYuebHblil Kypc 00ajaeT 3HaunTeNIbHBIM BOCIIUTATEIbHBIM TOTEHIMAJIOM, KOTOPBIH pealn3yercs
KakK 4epe3 yueOHbIH Marepuall, ciocoOCTBYIOIMI (POPMUPOBAHHUIO HAYYHOI'O MHUPOBO33PEHUSI, TAK U Uepe3
cneun(uKy y4eOHOH JIeSTENbHOCTH, TpeOyolell MpOJODKUTEIbHOM KOHLEHTpALUMU BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, aKKYpPaTHOCTU U OTBETCTBEHHOCTH 32 IOJIYYEHHBIN pe3yibTaT.

B ocHoBe Meroauku oOyueHHs anrebpe W HayalaM MaTeMaTM4YeCKOro aHaiMu3a JISKUT
JeATeIbHOCTHBIA NPUHIIUIT 00y4YEeHHUS.

B crpykrype yueOHOro kypca «AisreOpa M Hadalga MaTeMaTU4YeCKOrO aHajIM3a» BbIJIEJICHBI
CIIEAYIOILIUE CO/IePKATEIbHO-METOJUYECKHE TMHUN: «HKcia U BBIYMCIICHUSY,

«DyHKIMU U Tpadukn», «YpaBHEHHS U HepaBeHCTBa», «Hauasa mareMaTHyecKoro aHaiusay,
«MHOXecTBa U JIOTHKa». Bce OCHOBHBIE COAEP)KATEIbHO-METOMYECKUE JIMHUM M3Yy4aroTcsl Ha
NPOTSDKEHUH JBYX JIeT OOy4eHHUs Ha YPOBHE CPEJHEro oOuero oOpa3oBaHMs, €CTECTBEHHO JIOMOJHS
Apyr Jpyra M TOCTENIEHHO HAcChIaschb HOBBIMM TeMaMHU W paszaenaMu. JlaHHblif y4eOHbBIN Kypc
SBIISICTCS WMHTETPATHBHBIM, IOCKOJIbBKY OOBEIUHSET B cebe colepKaHue HECKOJIbKUX MaTeMaTH4ecKUX
JMCLUMIUIMH, TaKUX Kak anreOpa, TPUTOHOMETPHs, MaTeMaTH4YecKUd aHalli3, TEOpUs MHOXECTB,
MaTeMaTHuecKas Joruka u apyrue. Ilo mepe Toro kak oOywaromiuecs OBIaJEBalOT BCE OoJiee MIMPOKUM
MaTeMaTHYECKUM allaparoM, Yy HHUX IOCIeIOBaTebHO (OPMUPYETCS U COBEPILCHCTBYETCS YMEHHE
CTPOUTh MAaTEMaTH4eCKyl0 MOJENb pealbHOM CUTyallud, T[PUMEHSATh 3HaHUs, TOJy4eHHbIE IpU
U3y4eHHH y4eOHOro Kypca, Ul peLIeHHs CaMOCTOATENLHO C(HOpPMYIUPOBAHHOW MaTeMaTHYeCKOU
3aJauy, a 3aTeM HMHTEepPIPETHPOBATh CBOW OTBET.

CO,I[ep)KaTCJ'ILHO-MeTOZ[I/I‘{eCKaH mHUS «Yucia U BBIYMCICHUSI 3aBCPHIACT (I)OpMHpOBaHI/IC
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HABBIKOB HCIOJIb30BAHUS JICHCTBUTENBHBIX 4YHCEN, KOTOpPOE OBLIO HA4yaTo Ha YpPOBHE OCHOBHOTO
obmmero oOpaszoBanus. Ha ypoBHe cpemHero oOmiero o0Opa3oBaHuss 0co00O€ BHUMAaHHUE YICHSETCS
(OpPMHMPOBAaHMIO HABBIKOB PAIMOHAJBHBIX BBIYMCICHHH, BKIIOYAIOIIUX B Ce0S  HCHOJIb30BaHUE
pa3nuyHbIX (GOpPM  3amMCH  YWCIA, YMEHHME JeJaTh NPUKUAKY, BBIIOJHATh NPHOIMKEHHBIE
BBIYMCIICHUS, OLIEHUBATh 4YHCJIOBBIE BBIP@XKEHUs, pabdOTaTh € MareMaTH4YEeCKMMHU KOHCTaHTaMHU.
3HaKOMbIe OOY4YaIOIIMMCS MHOXKECTBA HATypalbHBIX, LENbIX, PALMOHATBHBIX W JEHCTBHUTEIHHBIX
Yuycesl JIOTOJIHSAIOTCS MHOXKECTBOM  KOMIUIEKCHBIX —4ucel. B KakaoM M3 3TUX  MHOXKECTB
paccMaTpuBalOTCSl CBOMCTBEHHbIE €My crhenuduyeckne 3agadd W Olepaluy: JeJeHHEe Haledo,
ONEpUpPOBAHUE OCTAaTKaMH HA MHOXECTBE LENbIX YHCEI, OCOObIe CBOWCTBA pPALMOHAIBHBIX MU
UPPALMOHAIBHBIX YHCeN, apu(METHYECKHe OINEepaliy, a TaKKe W3BJICYCHHUE KOPHS HATYpaJIbHOM
CTETIEHM Ha MHOXKECTBE KOMIUIEKCHBIX 4Mcen. biaromaps mocienoBaTelIbHOMY pPAcIIMPEHHI0 Kpyra
UCIOJIb3YEMbIX YHCEI M 3HAKOMCTBY C BO3MOJKHOCTSMU HMX MPUMEHEHUS Ul PELICHHS pPa3IUuHBIX
3a1a4 opMHpYeTCsl Mpe/CTaBlIeHHEe O E€AWHCTBE MaTeMaTWKU KaK HayKu U €€ poJii B MOCTPOECHUU
MoJielell peaJbHOr0 MHpa, IIUPOKO HCIOJB3YIOTCS 0000IIEHHE M KOHKPETHU3aIusl.

JIuaust «YpaBHEHHsS] 1 HEPABEHCTBA» pealu3yeTcsl Ha MPOTSHKEHUM BCEro 0OydyeHHsi Ha YpOBHE
cpenHero obuiero odpa3zoBaHUs, MOCKOJIbKY B KaXJIoM paszzaene [Iporpammbl MpemrycMOTpEHO pelieHHe
COOTBETCTBYIOIIMX 3agady. B pe3ynbrare oOydaroumigecss OBJIAAECBAIOT Pa3IMYHBIMU  METOJaMHU
peleHus paloHAbHBIX, HppallOHAIbHBIX, MOKa3aTeJIbHBIX, JorapuMUYEcKrX u
TPUTOHOMETPUUECKUX YpaBHEHUH, HEPAaBEHCTB U CHCTEM, a TakXKe 3ajad, COJAepKalluX HapaMeTphl.
[TonyueHHbIE yMEHMS IIMPOKO HCIIOJIB3YIOTCS MPU UCCIEA0BaHUU (YHKLIUN C MOMOIIbIO MPOU3BOIHOM,
IIpU pelIeHUH NPUKIATHBIX 3a7ad W 33/7a4 Ha HAXOXKJICHHE HauOOJbIINX W HAWMEHBIINX 3HAYeHUU
¢byakuuu. JlaHHas conep)kaTenbHas JMHHS BKJIOYaeT B ce0s Tarke (opMHpoBaHHWE YMEHUU
BBINIOJHATh pacuéThl 1o (QopMmynam, mpeoOpa3oBaHHs paALMOHAIBHBIX, HPPALMOHAIBHBIX u
TPUTOHOMETPUYECKUX BBIPAXKEHHUH, a TaKKe BbIPOKEHUN,COAEpKAIIUX CTENEHH U JIorapu(Mbl.
brnaromapst  u3yueHuio — anreOpaMyeckoro — Marepualia  IPOUCXOJUT  JajibHEWIee  pa3BUTHE
QITOPUTMHYECKOTO M aOCTPaKTHOIO MBIIUICHUS 00ydaromuxcs, (GOpMUPYIOTCS HaBBIKH JEAYKTHBHBIX
paccyxJieHHii, paboThl C CUMBOJBHBIMH (hopMaMH, MPEICTaBICHHUsSI 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B
BHJIE pPaBEHCTB U HepaBeHCTB. AunreOpa mpemiaraetT 3¢GQGEKTUBHbIE WHCTPYMEHTHI MJISl PElICHUs
MPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/1a4, HArJSAHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH KakK SI3bIKa
HayKH.

CopepxxarenbHo-MeToAauueckass JUHUS «DOyHKIMM U TrpaQuKu» TECHO MepervieTaeTcst ¢
OPYTUMU JUHUSIMH y4eOHOTO Kypca, IMOCKOJIBKY B KaKOM-TO CMBICIE 3a7aéT TOCIIeN0BAaTEeIbHOCTh
W3Yy4eHUs Marepuaa. N3yuenue CTETIEHHOW, MOKa3aTeIbHOMH, norapu(pMUIecKoi u
TPUTOHOMETPUUECKUX (YHKIMI, MX CBOWCTB M TIpadUKOB, HUCIONb30BaHUE (PYHKIUN IS pEIICHUs
3aa4 M3 JPYrux Y4eOHBIX NPEIMETOB U pEeaTbHOM JKU3HU TECHO CBSA3aHO KAaK C MaTeMaTHUYECKUM
aHaM30M, TaK M C pEIICHHEeM ypaBHEHHMM W HepaBeHCTB. IIpu sToM Oombllloe BHMMaHUE YIENsSeTCs
(GbOopMUpPOBAaHMIO YMEHHUS BbIpaXaThb (opMynaMu 3aBUCHUMOCTH MEXKIY pa3IMYHbBIMH BEJIHYUHAMU,
uccieqoBaTh TMOJyYeHHble (DYHKIMH, CTPOMTh MX Tpaduku. Matepuan 3TOH conepkKarelbHON JIMHUU
HAlleJIEH Ha PA3BUTUE YMEHHUH U HaBBIKOB, NIO3BOJIIOUINX BBIPAXATh 3aBUCUMOCTH MEXIY BEJIMYMHAMU B
pa3nu4HON (hopMe: aHATMTUYECKOH, rpaduyeckoil u cioBecHO. Ero m3ydeHue crnocoOCTByeT pa3BUTHIO
QITOPUTMHUYECKOTO  MBIIIJICHUS, CIOCOOHOCTH K OOOOIIEHWI0 UM KOHKPETU3AIlMH, HCIOJIb30BAHUIO
AQHAJIOTU .

CopepxarenbHas nuHMS «Hauanma MaTreMaTH4ecKOro aHaliu3a» IO3BOJSET  CYIIECTBEHHO
paciIMpuTh Kpyr Kak MaTeMaTHYECKUX, TaK M MPUKIAJHBIX 3a/1a4, JOCTYMHBIX 00yJaroluMcs, TaK Kak
y HUX TOSBJISIETCSI BO3MOXKHOCTb CTPOMUTH I'paMKH CIOXKHBIX (DYHKIUH, OMpeaeNsiTh UX HauOoIblINe U
HaVMEHBIIINE 3HAYEHUS, BBIYUCIATh IUIOMAAN (GUTYp U OOBEMBI Tel, HAXOJUTh CKOPOCTH M YCKOPEHMS

IIpOHIECCOB. I[aHHaSI COACPKATCIIbHAA  JIMHUA  OTKPBIBACT HOBBIC BO3MOJKHOCTU  IMOCTPOCHUA
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MaTeMaTU4YeCKUX MOJENeld pealbHbIX CHUTYyalldil, TI03BOJISIET HAXOAWTh HAWIydYIllee pEIICHHEe B
NPUKIATHBIX, B TOM YHCJIE COLMAIBbHO-?KOHOMHUYECKHUX, 3agayax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTHYECKOTO aHallM3a CHOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OPMAIBHO-JIOTHYECKOTO H
KPEaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHMH PACHO3HABaTh MPOSIBICHUS 3aKOHOB MAaTEMaTUKU B
HayKe, TeXHHKE M HcKyccTBe. OOydarommecss y3HAIOT O BBINAIOIIMXCS pe3yibTaTax, MOJYYEHHBIX B
XOJ€ Pa3BUTHA MaTEMaTHUKU KaK HAyKH, M 00 UX aBTOpax.

ConepxarenbHO-MeTOqMUeCKast TUHUSA «MHOXKECTBAa M JIOTHKa» BKIIIOYACT B CeOS AIEMEHTHI
TEOPHM MHOXKECTB W  MAaTeMaTH4eCKOW JIOTUKU. TeopeTMKO-MHOKECTBEHHBIE — IPE/ICTABICHHS
MPOHM3BIBAIOT BECh KypC UIKOJHHOM MaTeMaTHKH M NpejiararoT Hanbojiee yHUBEpPCAJbHBIA S3BIK,
OOBEIMHSIONINIA BCE pa3lebl MaTEMATUKUA M €€ MPUIIOKEHHH, OHU CBSI3BIBAIOT pa3HbIe MaTeMaTHYecKue
JMCUUIUTMHBI U UX TIPHJIOKEHUST B eluHOe 1ienoe. [109ToMy BakKHO JaTh BO3MOXKHOCTH OOydaromemycs
MOHUMATh TEOPETHKO-MHOXKECTBEHHBIN SI3BIK COBPEMEHHOW MAaTeMaTWKH W WCIOJb30BaTh €ro i
BBIPQKEHHUS CBOMX MBICIEH. JI[pyrMM BaXHBIM NPU3HAKOM MAaTEMAaTHKH KaK HAyKd CIeIyeT TpU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHMII W CJIE€IOBaHUE OMNPEACNEHHBIM IpaBUjaM IOCTPOCHUS
JI0Ka3aTeNbCTB. 3HAKOMCTBO C OJEMEHTAMH MAaTEeMaTW4YeCKOH JIOTHKH CIIOCOOCTBYET —Pa3BHTHUIO
JIOTHYECKOTO MBIIUICHHS OOyJaroIUXcs, IO3BOJIIET MM CTPOUTH CBOM pACCyXJICHHs Ha OCHOBE
JIOTHYECKUX TIPaBwiI, GOPMHUPYET HABBIKA KPUTUIECKOTO MBIILICHHS.

B yueOHOM kypce «AnreOpa W Hayaja MaTEMAaTHYECKOTO aHAJIN3a» MPUCYTCTBYIOT OCHOBEI
MaTEeMaTHYECKOTO MOJCIHPOBaHMs, KOTOpBIE IPHU3BaHBI CIOCOOCTBOBATH (OPMUPOBAHUIO HABBIKOB
MOCTPOCHUSI MOJENeHd pealbHbIX CUTYyallld, WCCIICAOBAHUS OSTHX MOJIENIEH C IOMOIIBIO armapara
anreOpbl ¥ MaTeMaTHUYECKOTO aHalii3a, HWHTEPIpPETAallui TOJYYEHHBIX pe3yinbTaToB. Takwe 3amaHus
BIUJIETEHBI B KOXJBIM M3 pPa3/eioB IMPOrpaMMbl, OCKOJIbKY BECh MaTepual yueOHOro Kypca HIMPOKO
UCTONb3YeTCsl Ul pelleHUs] NPUKIaAHBIX 3amad. [lpu peleHNMHM peanbHBIX MPAKTUUYECKUX 3ajad
oOyuaroruecss pa3BUBaOT HAOIIOJATEIFHOCTh, YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
WCIIOJIb30BaTh ~ aHAJOTHIO, 0000Imarh ©W  KOHKPETU3UpPOBaTh  mpoOsieMy.  JlesITenbHOCTh 10
(OpMHUPOBAHHMIO HABBIKOB pEIICHUS MNPUKIAJHBIX 3aJa4 OpraHu3yeTcs B Tpollecce H3y4eHHUsS BCeX
TeM y4yeOHOro Kypca

«Anrebpa 1 Hayasia MaTeMaTHYECKOTO aHaJIN3ay.

Ha wusydenue yueOHOro kypca «AnreOpa M Hayajlla MaTeMaTHUYECKOTO aHAIN3a» OTBOAUTCS
272 yaca: B 10 wmacce — 136 wacoB (4 uaca B Henmemwo), B 11 kmacce — 136 uyacos (4 uaca B
HEJIEITIO).

COJEPKXAHME OBYUYEHUA
10 KJIACC

Yuciia v BIYUCICHUSA

Panronanbuele  uncna. OOBIKHOBEHHbIE UM JIECSATUYHBIE JApOOM, MPOLEHTHI, OECKOHEYHbIe
nepuoguueckue Apodu. Ilpumenenue apoOeil M NMPOLEHTOB Ui pEUIeHUs MNPHUKIAAHBIX 3aJad M3
pa3IMYHBIX OTpACIel 3HAHUN U PEATIbHOU JKU3HU.

JlelicTBUTeNbHbIE 4ucla. PalmoHanbHble W HMppalMOHANbHbIE 4YHclaa. ApudpMeTnieckue
ONEpallUd C JEHUCTBUTEIBHBIMU 4YHUCIAMHU. MOIynb JEHCTBUTENBHOIO 4YHUCIIAa M €ro CBOWCTBA.
[TpubnxEHHbIE BBIYMUCIIEHHS, TIPAaBUIIa OKPYTJICHUS, TPUKUIKA U OLEHKA Pe3yJIbTaTa BBIYUCICHUI.

Crenenp ¢ nensM mokazareneM. bunom Herotona. Mcmosb3oBanue mnojxonsmed (hopmbl
3aIMCHU JCUCTBUTEIILHBIX YHMCEI Ul PELICHUs IPAKTUYECKUX 3a1a4 U IPEICTABJICHUs TaHHBIX.

ApupmeTnueckuii KOpeHb HaTypaJIbHON CTENEHU U €r0 CBOMCTBA.

Crenenp C palMOHAIbHBIM IIOKa3aTelleM U €€ CBOMCTBA, CTENEHb C JIEHCTBUTENNBHBIM
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MOKAa3aTeNeM.
Jlorapudm uncna. CpolictBa norapudma. JecaTHuHbIC U HATYpaIbHBIC JIOTAPU(MBL.

CuHyc, KOCHHYC, TaHI€HC, KOTAaHI'€HC YMCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC H
apKTAHI'€HC YMCIIOBOTO apryMeEHTa.

VYpaBHEHUS 1 HEPABEHCTBA.

ToxnaectBa UM TOXIECTBEHHbIE  IpeoOpa3oBaHMs.  YpaBHEHUE, KOPEHb  YpaBHEHHUS.
PaBHOCUIIbHBIE ypaBHEHUS U ypaBHEHUs-cleAcTBUsA. HepaBeHCTBO, pellieHHe HEpaBEeHCTBA.

OCHOBHBIE METOJBI PELICHHS] LEJIbIX U JPOOHO-pALMOHAJIbHBIX YpPaBHEHUH M HEPABEHCTB.
MHoOrousneHsl OT OJJHON NMepeMEHHOU. JleneHrne MHOro4JIeHa Ha MHOTOWIEH C OcTarkoM. Teopema besy.
MHorouwiens! ¢ neibiMu kodpduuuenramu. Teopema Buera.

[IpeoOpazoBaHus YKCIOBBIX BBIPAXKEHH, COIEPKAIINX CTENEHN U KOPHH.

Wppamonanshele ypaBHeHUs. OCHOBHBIE METO/Ibl PELIEHUS] UPPALMOHATIBHBIX YpPaBHEHHH.

[loka3atenpHble ypaBHEeHUS. OCHOBHBIE METOJbI PELICHHs MOKA3aTEeIbHbIX YPABHEHHM.

[IpeoOpazoBanue BbIpaXXEHUHN, COAEPIKALIUX JOTapUPMBI.

Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METOJbl PELICHUS JOrapu(MUUYECKUX ypaBHEHHI.

OcHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbIL. [Ipeo6pazoBanue
TPUTOHOMETPUYECKUX BBIPAKECHNN. Perenne TpuroHoMeTpu4eCcKuX ypaBHEHUI.

Pemrenne cucreM nMHEMHBIX ypaBHEHM. Marpuia CHCTEMBl JMHEMHBIX ypaBHEHHU.
OmnpenenuTens MaTpUIBI 2X2, €r0 T€OMETPHYECKHI CMBICT W CBOMCTBA, BBIYMCIICHHE €r0 3HAYCHUS,
MPUMEHEHUE OIpEAeNUTeNsl A peIIeHUs CUCTEMBbl JIMHEHHBIX YypaBHEHUM. PerieHue mpukiIagHbIX
3a7a4 C TIOMOIIBIO CUCTEMBI JIMHEHHBIX ypaBHeHUU. HccnenoBaHue MOCTPOCHHOW MOJETU C TMOMOIIBIO
MAaTPUIL ¥ OTIPEJICTUTEIICH.

[TocTpoeHne MaremMaTHYECKHX MOJENIEeH pealbHOW CUTyalldd C TIOMOIIbIO YpPaBHEHHA U
HepaBeHCTB. [IpyMeHeHne ypaBHEHUII M HEPAaBEHCTB K PEIICHUI0 MAaTEMaTHMYECKHX 3a1ad U 3ajad U3
Pa3TUYHBIX 00J1acTel HAYKH U PEaTbHOM YKU3HH.

DOYyHKUIMU U TPAPUKH

DyHKIMSA, coco0bl 3amanus GyHkuu. B3aumuo oOparnbie pyHkiuu. Kommosumms GyHKIHiA.
I'padux byHKIIMKU. DIEeMeHTapHBIE TPE0Opa3oBaHus TPaGUKOB (PYHKITHI.

OOGumacte ompejeneHuss ¥ MHOXKECTBO 3HadeHW ¢yHkuu. Hymu ¢dyaknun. [IpomexyTku
3HAaKOMoCTOSTHCTBA. Y&érHble u  Heu€rtHble ¢QyHkuuu. [lepuoamyeckue ¢ynkuuu. I[Ipomexyrku
MOHOTOHHOCTH (YHKIIMU. MaKCUMyMbl U MUHUMYMBI QyHKIMU. Hambounbliee 1 HauMeHblllee 3HAYCHUS
(GYHKIMH Ha TIPOMEXKYTKE.

Jlunelinasi, KBajgpaTH4Has MU JpOOHO-IMHEHHAss (GYHKUMUA. DIEMEHTapHOE UCCIeIOBaHHE U
MOCTPOEHHE UX IrpaUKOB.

Crenennass ¢yHKUMA C HaTypalbHbIM U IIeNbIM TMOKa3areneM. EE cBoiictBa u rpaduk.
CpoiictBa u rpaduk KOpHS N-0i cTeneHW Kak (yHKIUH OOpaTHOW CTEMEeHH C HaTypajibHBIM
MOKa3aTeNeM.

[TokazatensHas u orapudmuueckas GyHKIUH, UX CBOMCTBA U TpaUKH.

Ucnonw3oBanue rpadukoB GyHKIUN IS pELICHNs YPaBHEHHIA.

Tpuronomerpuyeckas OKpYKHOCTb, OINpEEICHNE TPUTOHOMETPUUYECKHX (DYHKIHI YHCIOBOTO
apryMeHTa.

OyHKIIMOHATIPHBIE 3aBUCMMOCTH B peAIbHBIX Tpoleccax W sBiIeHUsX. [paduku peambHBIX
3aBUCUMOCTEHN.

Hayana maTeMaTH4ecKOro aHajau3a
HOCJ’IG,Z[OB&TCJ’ILHOCTI/I, CITOCOOBI 3aJaHus  MocjaeaoBaTelbHOCTeM. MeTon MaTeMaTHYeCKOM
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MHIYKIUM. MOHOTOHHBIE M  OTPaHUYEHHBIC IIOCIENOBATEIBHOCTU.  MCTOpHS  BO3HMKHOBEHUS
MaTeMaTHYECKOT0 aHalM3a KaK aHaM3a OECKOHEUHO MalbIX.

Apudmerndeckass 1 TeoMeTpUUecKas mporpeccud. beckoHeyHO yObIBaromas reoMerpudeckas
mporpeccuss. CymMma OeCKOHEUHO yOBIBAIOIIEH TeoOMETpUYecKoi  mporpeccud. JIMHEHHBIA
9KCIIOHEHIMAIIBHBIM pocT. Yncno e. DopMyiia CIOKHBIX MPOLEHTOB. VI CIOIb30BaHUE IPOrpecCUM s
pELICHNs PEAIbHBIX 3a4a4 MPUKIAIHOIO Xapakrepa.

HenpepriBabie QyHKIMM ¥ WX cBoicTBa. Touku pa3pbiBa. ACHUMITOTHI TpadUKOB (PYHKIIHH.
CBoiicTBa (QyHKIMH HETNPEPHIBHBIX HA  OTpe3ke. MeToJq UWHTEpBAIOB ISl PEIICHUS HEPAaBEHCTB.
[TpumeneHmre CBOMCTB HEMPEPHIBHBIX (DYHKIMIA ISl pEIICHHsT 33/1aY.

IlepBas m BTOpas mpowm3BomHbIe (QyHKIMU. OnpenencHWe, reoOMETPHYSCKUN W (U3HUSCKU
CMBICJI ITPOM3BO/IHON. Y paBHEHHE KacaTeIbHOU K rpaduKy QyHKINH.

[IpousBoanbie anemeHTapHbIX (GyHKIMA. [Ipon3BoaHas CymMMbl, NMPOW3BENEHMS, YaCTHOIO MU
KOMITO3UIINH (PYHKIUI.

MHo:xecTBa U JIOTHKA

MHoXecTBO, OlepalMyd HaJl MHOXKECTBaMH M HX CBoiicTBa. Jluarpammbel Oiinepa— BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO anmapara [jis ONUCAHMS PEATbHBIX IPOILIECCOB U SIBICHHIA,
TP PEIICHUH 3a/1a4 U3 IPYTHX YIeOHBIX MPEIMETOB.

OnpeneneHuie, Teopema, CBONCTBO MaTEeMaTHYECKOro OOBEKTa, CIEACTBHE, JI0Ka3aTeIbCTBO,
PaBHOCHWJIbHBIE YPABHEHHUSI.

11 KJIACC

Yucia v BBIYUCICHUS

Hartypaneusle u nenble uyucna. IlpumMeHeHue mpU3HAKOB JAEIMMOCTH  LEJBIX  YHMCEl,
HanOoJbmui oomuit nenurens (nanee — HOJl) m naumensbiee obmiee kparHoe (manee — HOK), ocraTkos
0 MOAYJI0, airoputMa EBkinga aas pemieHus 3aiad B IENbIX YHcliax.

Kommekcubie — umcna.  AnreOpandeckas U TpUrOHOMeTpuyeckas  (OpMBbI  3alluCU
KOMIUIEKCHOTO 4ucha. Apudmernueckue olnepanud ¢ KOMIUIEKCHbIMU uuciaamu. 3oOpaxenue
KOMIUIEKCHBIX YHCENl Ha KOOpAMHATHOM TmiockocTH. Popmyna MyaBpa. KopHu n-oil creneHu wu3
KOMIUIEKCHOTO yKcia. [IpuMeHenne KOMIUIEKCHBIX YUCeN Ul pelieHHs (PU3HMUecKUX U TeOMETPUYECKUX
3a/au.

YpaBHeHUuS 1 HEPABEHCTBA

Cucrema M COBOKYIHOCTh YpPaBHEHHUM M HEPaBEHCTB. PaBHOCWIIbHBIE CUCTEMBI U CHCTEMBbI-
cinenctBus. PaBHOCHUIIbHBIE HEPABEHCTBA.

OT6op KOpHEHl TPUTOHOMETPUYECKHX YpaBHEHHUIl C TIOMOIIBIO TPUTOHOMETPHUYECKOM
OKPYXHOCTH. Pellienre TpuroHoMeTpuuecKUX HEPaBEHCTB.

OCHOBHBIE METOJBI pEIICHUs] TOKa3aTelbHBIX M JorapudMudecknx HepaBeHCTB. OCHOBHBIE
METO/IbI PELIEHUS UPPALMOHAIILHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PEHIEHUS] CUCTEM M COBOKYITHOCTEH pallMOHAIbHBIX, HpPpalMOHAIbHBIX,
MOKAa3aTeNbHBIX U JIOTapU(PMUUECKUX yPaBHEHUI.

YpaBHEHMS, HEPABEHCTBA U CUCTEMBI C IApAMETPAMH.

[IpuMmeHeHne ypaBHEHHM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMATHYECKUX 3aJad U 3a1ad
W3 pa3NUYHbIX OONAcTell HAyKW M PEATbHOW >KU3HU, MHTEPIPETAIUs MOYYECHHBIX PE3YyIbTaTOB.

DOYyHKUMHU U TPpaAPUKHU
I'papux xommosunuu QyHKIMA. ['eomerpuueckne o0pa3bl ypaBHEHMH M HEPABEHCTB Ha
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KOOPAMHATHOM IJIOCKOCTH.
Tpuronomerpuueckue GyHKINHU, HX CBOWCTBA U IPaUKy.

I'paduueckne MeToApl peUICHUs ypaBHEHMH M HepaBeHCTB. [ paduueckue METOIbl pelieHUs
3a/1a4 ¢ IapaMeTpaMH.

Hcnonb3oBanue rpapukoB QYHKIMA I HUCCIEIOBAaHMS INPOIIECCOB M 3aBUCHMOCTEH,
KOTOpbIE€ BO3HUKAIOT IIPH PELICHUH 3aa4y U3 JPYruX y4eOHbIX MPEIMETOB U pEaIbHON KU3HU.

Hauana MmaTeMaTH4ecKOro aHajau3a

[IpumeHeHne Npou3BOAHOM K HCCIEAOBaHMIO (YHKIUMH Ha MOHOTOHHOCTb M SKCTPEMYMBI.
Haxosxnenrie HanOOJIBIIEr0 M HAMMEHBIIIETO 3HAYCHUN HEMPEPhIBHON (YHKIIMH HA OTPE3KE.

[Ipumenenne npon3BOIHON VT HAXOKICHUS HAMJTydlIero pelIeHUs B IPUKIAJHBIX 3a1adax, s
OTIpEIEICHUsI CKOPOCTH U YCKOPEHUS Mpoliecca, 33AaHHOT0 (POPMYJION WM TpapUKOM.

[TepooOpa3Hasi, OCHOBHOE CBOWCTBO TIepBOOOpa3HbIX. [lepBooOpaszHble BIEeMEHTapHBIX
¢byukuuii. [IpaBuna HaxoXAeHUS IEPBOOOPA3HBIX.

WNHurerpan. I'eoMerpuueckuil CMBICH MHTErpaia. BeluMciieHHE ONpeAenéHHOro HMHTErpaja Io
dbopmyne Herorona—JleliOHuia.

[IpumeHnenne wuHTerpana s HAXOXKICHUS IUIOMIAAeH IIOoCKUX ¢uryp #u  0O0bEMOB
F€OMETPUYECKHX TEIL.

[Ipumepsl pemenuit  auddepeHranbHbIX  ypaBHEHUH. MaTeMaTuyeckoe MOAEIUpPOBaHUE
peaJIbHBIX MPOIIECCOB C MOMOMIbIO AU hepeHIInanbHbIX ypaBHEHUH.

INPEJMETHBIE PE3YJIbTATBI

K xonity ooyuenust B 10 kiacce oOydaronuiicss moJyduT CIAEAYIONTHME MPEAMETHBIC PE3YIbTaThl
10 OTACIBLHBIM TeMaM (eepaibHO paboueit mporpaMMbl yaeOHOTO Kypca
«AnreOpa 1 HaYajga MaTeMaTHYECKOTO aHAIN3a:

Yuciia v BBIYUCICHUS:

CBOOOJIHO ONEpUPOBATh MOHATHSAMU: PALMOHATIBHOE YHMCIO, OECKOHEYHAs IepuoanYecKast
IpoOb, MPOLEHTHI, HUPPALUOHATIBHOE YMCIO, MHOXECTBA PAI[MOHATBHBIX M JCHCTBUTENBHBIX YHCEIL,
MOJ1yJb J€MCTBUTENILHOTO YHCIIA;

MPUMEHSTh APOOM M NPOLEHTHI JJISi pPElICHUs MPUKIATHBIX 3a7ad U3 pa3jIMyHbIX OTpaciiei
3HAHUW U peabHOU KU3HU;

MPUMEHSTh TNPUOMIKEHHBIE BBIYMCICHHS, IpaBWIa OKPYIJICHUS, NPUKUIKY U OLEHKY
pe3yabTaTa BHIYMCIICHU;

CBOOOJIHO OMepUpOBaTh TOHSATHUEM: CTENEHb C IENbIM [OKa3aTelieM, HCIOJb30BaTh
NOAXOAIIy0 (opMy 3amucu JAEUCTBUTENBHBIX YMCEN [UIsl pPElICHHs TMPaKkTHYeCKUX 3agad U
MIpE/ICTaBICHUSI TaHHbIX;

CcBOOOJIHO OMEPUPOBATH MOHATHEM: apu(PMeTHUYECKHl KOpEeHb HATypajJbHON CTEIEHU;

CBOOOJIHO OIEpUpPOBaTh MOHITHEM: CTENEeHb C palMOHAIBHBIM TIOKa3aTeneM; CBOOOIHO
OTIepUPOBATH MOHATUSMU: JIOTapH(PM UKCIIa, TECATUIHbIE U HATYpPAIbHbIE

JorapuQmsl;

CBOOOJIHO OMEpPHPOBATh TOHATUSMHU: CHUHYC, KOCHHYC, TaHT€HC, KOTaHT€HC YHCJIOBOTO
apryMeHTa;

ONEepUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCHHYC U apKTAHI'€HC YMCIOBOTO apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJIHO OMEpPHPOBaTH MOHATUSMH: TOXJIECTBO, YpaBHEHHE, HEPAaBEHCTBO, PABHOCWIIbHBIC
YPaBHEHHS U YPABHEHUSA-CIICICTBUS, PABHOCWIbHBIC HEPABCHCTBA,

MPUMEHSTH Pa3IMYHbIe METO/IbI PEIICHHS PAllUOHATBHBIX U IPOOHO-PAIIMOHATIBHBIX YPAaBHEHHH,

NMPUMCHATHL MCTOJ MHTCPBAJIOB U PCIHICHN S HCPABCHCTB,
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CBOOOZHO ONEPUPOBATH MOHATHSAMHU: MHOTOWIEH OT OJHOW TIePEMEHHOH, MHOTOWIEH C
HEJNBIMU  KOA(QPHUIIMEHTaMU, KOPHH MHOTOWICHA, NPUMEHATH JEJICHHE MHOTO4YIEHAa HAa MHOTOWIECH C
OCTaTKoOM, TeopeMy be3y u Teopemy Buera juid pemenust 3anad;

CBOOOIHO OTIEPHPOBATH MOHATHUSMH: CHCTEMa JIMHEHHBIX ypaBHEHU, MaTpPHLA, ONpPEICIUTENh
MaTpUIBl 2 X 2 U ero reOMETPUUYECKHH CMBICH, KCIOJIb30BaTh CBOMCTBA ompeaenuTens 2 X 2 amis
BBIUMCIIEHUSI €T0 3HAUEHUsI, IPUMEHSTh ONPEACIUTENN JIJIsl PEIICHUs] CUCTEMBI JIMHEHHBIX ypaBHEHUH,
MOJIETIMPOBAaTh pPEAIbHbIE CHUTyallUM C IIOMOLIbIO CHUCTEMbl JIMHEWHBIX YpPaBHEHWMH, HCCIIENIOBaTh
[IOCTPOEHHbIE MOJENU C IOMOIIbI0 MAaTpUll U ONPENEITUTENCH, WHTEPIPETUPOBATh IOJy4YEHHBIN
pe3ynbrarT;

HCIOJIb30BaTh CBOMCTBA AECHUCTBUM C KOPHSMM JUId NpeoOpa3oBaHMs BBIPAXKEHUI; BBIIOIHATH
MpeoOpa3oBaHusl YHCIIOBBIX BBIPAKEHUHN, COAEPKAIMX CTENEHH C pallMOHAJIbHBIM MTOKa3aTeseM;

HCIOJIb30BaTh CBOMCTBA Jorapu(MoB AJisi IpeoOpa3oBaHus Jorapu(pMUUECKUX BbIPAKEHUM;

CBOOOJIHO ONEpUPOBATh MOHSATHSAMM: HpPpPAalMOHAIbHbIE, NOKA3aTebHbIE U JIOrapU(PMUUECKHE
YpaBHEHUs, HAXOJAWTh HMX PEHIEHUS C IOMOIIbI0 PABHOCWIBHBIX TEPEXOJ0B WM OCYIIECTBIISS
IIPOBEPKY KOPHEW;

MPUMEHSTh  OCHOBHBIE TPUTOHOMETPUYECKHE  (OPMYIIbI Ui npeoOpa3oBaHus
TPUTOHOMETPHUECKUX BBIPAKECHHUIA;

CBOOOJIHO ~ ONEepUpOBaTh  IMOHATHEM: TPUTOHOMETPUYECKOE  ypaBHEHUE, IMPUMEHSThH
HeoOXoauMble (POPMYJIBI 7Sl PEHICHUsI OCHOBHBIX THUIIOB TPUTOHOMETPUYECKHX YpaBHEHMH;

MOJIEIUPOBATh PEajbHbIE CUTYallUd Ha SI3bIKE aareOpbl, COCTaBIISITh BBIPAKEHUS, YpaBHEHUS,
HEpaBEHCTBA [0 YCIOBUIO 3aJaud, MCCIIEA0BaTh MOCTPOCHHBIE MOJENM C HMCHOJb30BaHUEM ammapara
anreopsl.

DOYyHKUIMU U TPAPUKHU:

CBOOOJHO OMEpHpOBaTh MOHATHAMHU: (QYHKIMS, CrIOCcOObl 3amaHuss (QYHKIUHA, B3aUMHO
oOparHple (QYHKIMH, KOMIO3UIUA (QYHKIMKA, Trpaduk (QYHKIUHA, BBIIOJHATH AJIEMEHTApHBIC
npeoOpazoBaHus rpaduKoOB PYHKIIHIA;

CBOOOJIHO OMEpPUPOBATh MOHITUSIMU: 00TACTh ONpEAeNeHUs] 1 MHOXKECTBO 3HAU€HUN (PYHKIUH,
HyT1 QYHKIUHU, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJIHO ONEPUPOBATH MOHATHAMU: YETHBIC U HEYETHBIE (DYHKIHMH, MEPHOAMYECKHE (PYHKIHUU,
MIPOMEKYTKA MOHOTOHHOCTH (DYHKIIMM, MaKCUMyMbl M MHHUMYMbl (YHKUUH, HauOoiblliee U
HauMeHblllee 3HaueHHe (PYHKUUU Ha IPOMEXKYTKE; CBOOOJHO OINEPUPOBATH MOHITUSAMHU: CTEINEHHAS
(GyHKIMS ¢ HaTypaJbHBIM U LENbIM TOKa3areneM, rpaduk cTerneHHON (yHKIUM C HaTypaibHbIM U
LeNbIM ToKa3zareneM, Tpaduk KOpHS N-Oi CTENeHU Kak (PyHKIUU oOpaTHOI CTENeHU ¢ HaTypalbHbIM
MoKa3aTelneM;

OTIepPUPOBATh MOHATUSMU: JIMHEIHASA, KBaJpaTHUHAas U JPOOHO-TMHEIHAS (QYHKINH, BBINOJIHATH
AIIEMEHTapHOE UCCIeOBaHUE U TTOCTPOEHHUE UX IpaUKoB;

CBOOOJIHO ONEPUPOBATH MOHATUSIMU: TTOKa3aTeNbHas U Jorapudmuyeckas (HyHKIIMH, UX CBOWCTBA
U rpaduKy, UCMONIB30BaTh WX I'padUKH s pelIeHus] ypaBHEHH; CBOOOJHO ONEpPUPOBaTh MOHSATHSIMHU:
TPUTOHOMETPUYECKAsT  OKPY)KHOCTb, OIpEIeeHHe TPUTOHOMETPUYECKUX (YHKIMHA  YHUCIOBOTO
apryMeHTa;

WCNONB30BaTh Tpaduku (GYHKUUN A7 HCCIENOBAHUS TPOIIECCOB W 3aBUCHUMOCTEH TpU
pelleHur 3aJad W3 JPYTUX Y4YeOHBIX MPEAMETOB M peaTbHOM JKM3HH, BBIpaXaTh GopMyIaMu
3aBHCHUMOCTHU MEX/y BeJTMUNHAMU;

Hagana maTeMaTn4ecKoro aHajiusa:

CBO60,Z[,HO ONCPUPOBATb TMOHATUAMMU: apI/I(i)MeTI/I‘leCKaSI U TCOMCTpUYCCKaA  IMPOIrpecCus,
OCCKOHEUYHO Y6LIBaIOIJ_[aH TCOMETpHUYCCKas Mporpeccus, JUHEWHBIA M SKCIIOHEHIHAIbHBIN pocCT,
(bopMlea CJIOKHBIX TIPOUCHTOB, UMCTH INPCCTABJIICHHUC O KOHCTAHTC,

HCIIOJIB30BATh MPOrpeCcCrun AJist pCHICHUA PCaJIbHBIX 3aJiad NPUKIIAHOTI'O XapaKTepa,
CBO 60[[HO OICpHUpPOBATH IOHATUAMM nocJICA0BaTCIIbHOCTD, CITIOCOOBI 3aJaHus

HOCHCHOB&TCHLHOCTCﬁ, MOHOTOHHBIC HW OI'PAHUYCHHBIC TMOCICAOBATCIBHOCTH, IMOHMMAThb  OCHOBBI
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3apO’KIECHUS MaTEMaTHUECKOT0 aHAIM3a KaK aHaln3a OECKOHEYHO MabIX;

CBOOOZHO OIEpUPOBaTh TOHATUSAMHU: HENpepbiBHBIE (YHKIMM, TOYKM pas3pbiBa Trpaduka
GbyHKIMHU, aCUMITOTHI rpaduka QyHKINH;

CBOOOZHO ONEpUpPOBaTh MOHATHEM: (YHKIHMS, HENpephIBHAS Ha OTpe3Ke, NPUMEHATh
CBOMCTBa HENPEPHIBHBIX (DYHKIMH [T PELICHUS 3a/a4;

CBOOOZHO OMEPUPOBATH MOHSATHSAMHU: TepBasi M  BTOpas TMPOM3BOJHBIC  (PYHKIIHH,
KacaTenbHas K rpaduky GyHKINY;

BBIUHCIISTH TPOW3BOJHBIE CYMMBI, MTPOM3BEICHUs, YACTHOTO M KOMIIO3UIMU JBYX (DYHKITHIA,
3HATh MMPOM3BOJIHBIC HIEMEHTAPHBIX (DYHKIIHIA;

WCIIOJIb30BATh T€OMETPUICCKUH M (PM3UUECKII CMBICI ITPOU3BOJHOM ISl peIICHUs 3ajad.

MHoskecTBa U JIOTHUKA:

CB06OILHO OHepI/IpOBaTB IIOHATHUAMMU: MHOXXECTBO, onepaulxm HaJa MHOXXECTBaMH., HCIIOJIb30BaThb
TGOpeTI/IKO-MHO)KCCT BGHHBIfI annapaT JUIA OITUCaHUA peaJ'II)HI)IX

MIPOLIECCOB U SIBJIEHU, IPU PELLIEHUHU 33]a4 U3 JPYTUX YU€OHBIX IPEIMETOB;

CBOOOJTHO OIEPUPOBATH TOHATHSIMHU: OTMpEICIICHHe, TeOopeMa, YpaBHEHHE- CJIE/ICTBUE,
CBOICTBO MaTeMaTHYECKOT0 OOBEKTa, J0Ka3aTeIhCTBO, PABHOCWUJILHBIC YPaBHEHMSI M HEPABEHCTBA.

K xoniy o06yuenus B 11 kiiacce oOyyarommiicss NOJYYUT CIAEAYIOIINE MPEAMETHBIE PE3yJIbTaThl
M0 OTACTBHBIM TeMaM (eepaibHOM pabodeil mporpaMMbl Y4eOHOTO Kypca
«Anrebpa 1 Hayasia MaTeMaTHYECKOT0 aHaJIN3a»:

Yucja v BoIYMCIEHUA:

CBOOOJTHO OTIEPUPOBATH MOHATUSAMU: HATYPAIbHOE U IEJI0€ YUCII0, MHOXKECTBA HATYPaJTbHBIX U
LIEJIBIX YKCENl, UCTIOIB30BaTh MpU3HaKku aeauMocty nenbix yucen, HOJ[ u HOK natypanbHbIX yncen ams
peueHus 3aaa4, NpUMEHsTh anroput™ EBkinmnaa;

CBOOOJTHO OIEPUPOBATH TMOHATHEM OCTaTKa IO MOIYJIO, 3alKChIBaTh HATypaJbHBIE YHCIIA B
Pa3IMYHBIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOOJTHO OTIEpPUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCIIO U MHOYKECTBO KOMIUIEKCHBIX YHCE,
MPEACTABIIATh KOMIUIEKCHBIC YHCJIAa B alreOpandecKo M TPUTOHOMETPUYECKOW (opme, BBITIOIHATH
aprupMETHIECKHEe OIepalii ¢ HUMH M M300pakaTh Ha KOOPJAWHATHOM TUIOCKOCTH.

YpaBHeHUs1 1 HEPaBEHCTBA:

CBOOOJIHO ONEPHPOBATH MOHSATUSIMH: HPpAlMOHABHBIC, ITOKA3aTEbHbIE U JIOTapU(PMHUYECKHE
HEPaBEHCTBA, HAXOJUTh UX PELICHHs] C MOMOUIbI0 PAaBHOCHIIBHBIX IEPEXOJIOB;

OCYILECTBJIATH OTOOP KOPHEH MPH PElIeHUH TPUTOHOMETPUUECKOTO yPaBHEHHUS,

CBOOOZHO  ONEpUpOBaTh  MOHATHEM  TPUTOHOMETPUYECKOE  HEPABEHCTBO, IPUMEHATh
Heo0XoMMble (POPMYIIBI JUIsl PELIEHUs] OCHOBHBIX TUIIOB TPUIOHOMETPUYECKUX HEPABEHCTB;

CBOOOIHO OINEpPUPOBaTH IMOHATUSIMHM: CHUCTEMa W COBOKYIIHOCTh YPaBHEHHMH M HEPABEHCTB,
PaBHOCHJIbHBIE CHUCTEMBI U CHUCTEMBI-CIIEACTBUS, HAXOJUTh PEIIEHHsS CUCTEMbl U COBOKYITHOCTEH
palMOHAIBHBIX, MPPALMOHAIBHBIX, MOKA3aTENbHBIX U JIOrapu(MUUECKHX YpaBHEHUH U HEPABEHCTB;

peliaTh  palMOHalbHBbIE,  HMppalOHaJbHbIE,  IOKa3aTelbHblE,  JIorTapu(pMHUUECKHE U
TPUTOHOMETPUUECKUE YPABHEHUS U HEPABEHCTBA, COACPIKALINE MOLYIIH U MTapaMeTphl;

IPUMEHSATh Tpapuyeckue METObl Ul PEIIeHHs YpaBHEHUI M HEpaBEeHCTB, a TaKXkKe 3a7ay C
napameTpamu;

MOJIETUPOBATh peAJIbHbIE CUTYallud Ha S3bIKE aareOpbl, COCTaBIISATh BBIPAKEHUS, YpaBHEHMS,
HEPAaBEHCTBA M UX CHUCTEMBl 10 YCIOBUIO 3aJadd, HCCIENOBAaTh IIOCTPOEHHBIE MOJEIH C
UCIIOJIb30BAHUEM amapara ajureOpbl, HHTEPIPETUPOBATh MOJYYEHHBIH pE3yNbTaT.

DyHKkuuu U rpaguku:
CTPOUTHh TpaUKd KOMIIO3UIMU (YHKIMHA C TOMOIIBIO 3JIEMEHTapHOIO HCCIEOBaHUS U
CBOMCTB KOMITO3UIIMU JBYX (DYHKIIHIA;

CTPOUTDH TCOMCTPUICCKHUC 06pa351 ypaBHCHI/Iﬁ 1 HCPABCHCTB Ha KOOpIII/IHaTHOI\/'I IIJIOCKOCTH,
23



CBOOOIHO ONEPUPOBATH TMOHATUSAMH: Tpa)UKH TPUTOHOMETPUYECKUX (DYHKUMH; TPUMEHATH
(GYHKIUH [T MOJETMPOBAHMS U MCCIIEOBAHHS PEATbHBIX IPOIIECCOB.

Havajna MmaTeMaTH4eCKOro aHAJIN3Aa:

WCIIONB30BaTh  MPOW3BOJHYIO I WCCIENOBaHWS  (PYHKIIMM HAa  MOHOTOHHOCTh U
SKCTPEMYMBI;

HAaXOJUTh HAHOOJIbIIICe U HAMMCEHbIIEe 3HAYCHUS (DYHKIIMH HEMPEepPHIBHOW Ha OTPE3KE;

KCII0JIb30BaTh MPOU3BOAHYIO ISl HAXOXICHHUS HAWIYYILIETO PELICHUS B TMPHUKIAAHBIX, B TOM
YUCJIE COIHUATBHO-DKOHOMHYECKHX, 3a/ladax, JUIsl OIpPEACNICHUS CKOPOCTH M YCKOPEHHS Ipolecca,
3aJ1laHHOTO (POPMYIIOH MK TpaduKoM;

CBOOOJIHO ONEPUPOBATH IMOHATHSIMH: TIEPBOOOpa3Has, ONPEACIAEHHBIN HWHTErpal, HaXOIUTh
MepBOOOPA3HBIE ATIEMEHTAPHBIX (PYHKITUH U BRIUMCISTH HHTErpas o popmyne Hprotona—JleliOHua;

HaxOJIUTh TUIOIIA/U IJIOCKUX (GUTYP U 0OBEMBI TEJ C TOMOIIbIO HHTETPAJIa;

MMETh TPEJICTABJICHHE O MaTEeMaTHYeCKOM MOJCIUPOBAHUM Ha TIPUMEpPE COCTABIICHUS
muddepeHInanbHbBIX YPaBHEHUH;

pemiath TPUKIAIHBIE 3a/ladyd, B TOM YHCIE COIMAIbHO-d’KOHOMHUYECKOTO U  (PU3MYECKOTO
XapakTepa, CpeICTBAMU MaTEMaTUYECKOTO aHaIM3a.

IMPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC
Kox .
e e IIpoBepsiembIe NpeIMETHBIE Pe3y/ILTATEI 0CBOCHHS! 0CHOBHOI
T 00pa3oBaTe/IbHOM MPOrPaMMBbI CpeIHEro 001ero 00pa3oBaHusi
1 Ypcna U BEIYMCICHUS
11 OnepupoBaTh TOHATHSAMHU: paIMOHAIIBHOE U JICUCTBUTEIHHOE YHCIIO,
OOBIKHOBEHHAS M ICCATHYHAS IPOOb, MPOIICHTHI
19 BBEHOJ'IHS[TB apupMETHYECKUE  OIepalud C  pPalMOHAIBHBIMH U
JIEHCTBUTEIbHEIMH YMCIAMHU
13 BrImonHaTe npuOIMKEHHBIC BEIYUCICHUS, MCIOIB3YS MPABHIIA OKPYIICHUS,
JIENaTh MPUKUIKY U OLICHKY PE3YJIbTaTa BBIYMCICHUN
OniepupoBaTh MOHATUSMHU: CTEIEHb C IEJbIM IOKa3aTejIeM, CTaHAapTHas
14 dbopma 3amucu ACHUCTBUTEIBLHOTO YHUCIIA, KOPEHb HATypaJIbHOW CTEIEHHU;

HCIIOJIb30BAaTh MOAXOAAIIYIO (1)OpMy 3alucu ﬂeﬁCTBHTeHLHLIX HYUCCI IJIA
PEIICHUA MPAKTUYCCKUX 3aJad U IPCACTABJICHUA JaHHBIX

OnepupoBaTh MOHATUSMU: CUHYC, KOCHHYC ¥ TaHTE€HC MPOU3BOJILHOIO YIJa;
1.5 UCIOJIb30BAaTh  3allUCh  IMPOU3BOJLHOTO  yriia  4epe3  oOpaTHbIE
TPUTOHOMETpHUUYECKUE (YHKIINH

2 YpaBHEeHHs 1 HEpaBEHCTBA

OHepI/IpOBaTL MOHATUAMU: TOXKIACCTBO, YPABHCHUC, HCPABCHCTBO, LECJIOC,
2.1 palrOHAJIIBHOC, HPPpalfuOHAIBHOC YPpaBHCHUC, HEPaBCHCTBO,
TPUTOHOMCTPUYICCKOC YPABHCHHUC

BoImonHATe nmpeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUH M pelaTh
TPUTOHOMETPUUECKUE YPAaBHEHUS

2.2

BrInoaHsaTh HpCO6pa3OBaHI/I}I HOCJIbIX, palUOHAJIBHBIX W HPPAlIUOHAIBHBIX
2.3 BLIpa)KCHI/Iﬁ U pfllaTb OCHOBHBIC THUIIBI NECJbIX, pPallMOHAJIBHBIX U
HppalOHAIIBHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

HpI/IMeHHTL YpaBHCHUA W HCPABCHCTBA I PCHICHUA MATCMATUUYCCKUX

2.4 9 .
3ala4 U 3aa4 U3 pa3JInYHbIX obnacreit HAYKU 1 PCAJIbHOU JKU3HU
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MopenupoBaTh peajbHbIC CUTYallMd Ha SI3bIKE anreOpbl, COCTaBIATH

2.5 BBIPQXKCHHUS, YPABHEHUS, HEPABEHCTBA 10 YCJIOBUIO 33/1a4d, HCCIIEAOBATH
MIOCTPOEHHBIE MOJIENH C MCIIOJIb30BAaHUEM amapara aireOpbl
3 QOyHKIMH U TpapUKH
OmnepupoBaTh MOHATUSAMU: (QYHKIHS, COCOOBI 3aanus (QyHKIUHU, 00JacTh
3.1 OTIpENIeNICHNs] W MHOXKECTBO 3HaueHWH (QyHKIUH, Tpapuk (yHKIUH,
B3aMMHO 0OpaTHbIe QYHKITHH
39 OnepupoBaTh NOHATHAMH: UYETHOCTh W HEUETHOCTh (YHKUIWHU, HYIH
(GYHKIMH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonp3oBath rpaduki GyHKIMIA U1l pELICHUs yPaBHEHUN
34 Crpoutb 1 unTaTh rpaduKy JUHEHHOW (QYHKIMH, KBAaAPATUYHON (QYHKIUH,
CTETIEHHON (DYHKITUH C IEJIBIM MTOKa3aTeIeM
Ucnons3oBarh rpaduku (yHKIUA A7 WCCIAEAOBaHUS TMPOIECCOB U
3.5 3aBHCUMOCTEH TpH pEeIIeHUH 3a7ad W3 JAPYrHX Y4eOHBIX INPEIMETOB M
peanbHOM )KU3HH, BBIpAKaTh (POpMyIaMu 3aBHCHMOCTH MEXKIY BETHUYNHAMHU
4 Havana maTemaTu4eckoro aHaamsa
41 OnepupoBaTh TMOHATUSAMH: IIOCIEAOBATEIBLHOCT, apu(MeTHUeCcKass W
reoMeTpUIecKast IPOTrpeccuu
4.2 OnepupoBaTh TOHATHAMHU: OECKOHEYHO YyOBIBAIOMIAs TEOMETpHUYECKas
MpOrpeccrs, CyMMa OECKOHEYHO YOBIBAIOIIEH T€OMETPHUYECKON IPOTPECCHH
4.3 3amaBaTh MOCJIEIOBATEIHFHOCTH PA3IMYHBIMH CTIOCOOAMMU
44 Hcnonp3oBare CBOWCTBA IMOCJHENOBATEIBHOCTEM M MPOTPECCUd A
pelleHNs] peallbHbIX 33Jau IPUKJIAJHOTO XapakTepa
5 MHoecTBa U JIOTHKA
5.1 OmnepupoBaTh NOHATUSMHI: MHOKECTBO, ONIEPALIUU HaJl MHOKECTBAMU
Hcnonps3oBaTh  TEOPETHMKO-MHOXKECTBEHHBIM — ammapaT Uil ONMCAaHUs
5.2 peabHBIX TPOIIECCOB U SIBJICHUH, NMPU PEUICHUH 3a7a9 U3 JPYTUX Y4eOHBIX
IIPEIMETOB
53 OnepupoBaTb  IMOHATUSAMH:  OINpEAEICHUE,  Teopema,  CIEACTBUE,
JI0Ka3aTeIbCTBO
11 KJIACC
Kon .
T IIpoBepsiemble NpeMeTHbIE Pe3y/IbTaThl 0CBOCHHS OCHOBHOI
e 00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero o01ero o0pa3oBaHmsi
1 Yucna u BBIYUCIICHUS
OnepupoBaTh NOHATHAMM: HATypajbHOE, LEJI0€ YHCIO; MCIOJIb30BaTh
1.1 NPU3HAKK JEIUMOCTH LENbIX YHCEN, Pa3JOoXKEHHE YHCIa Ha IPOCThIe
MHOKUTEIH JUIsl peLeHus 3a1a4
1.2 OnepupoBaTh MOHATUEM: CTENIEHb C PALMOHAIBHBIM MOKa3aTeIeM
13 OnepupoBaTh NOHATHAMM: JIOTapu(M yucia, JeCATUYHbIE U HaTypalbHbIE
Jorapupmsl
2 YpaBHEHUs 1 HEPAaBEHCTBA
[IpuMeHsATH CBOWCTBA CTEMEHH JUIsl MpeoOpa3oBaHMs  BBIPAKECHMH,
2.1 ONEepPHPOBATh TOHATUAMHU: II0KA3aTEIbHOE YPAaBHEHHWE W HEPaBEHCTBO;
penaTh OCHOBHBIE THIIBI TIOKA3aTENIbHBIX YPAaBHEHUI U HEPABEHCTB
BoimonHATe 1mpeoOpa3oBaHUs BBIPAKEHHM, COAEPXKALIMX JIOTapH(MBbI;
2.2 ONIEPUPOBATH MOHATUAMU: JIOTapu(MHUUECKOE YpaBHEHHUE U HEPABEHCTBO;

peuIaTb OCHOBHBIC THIIbI JIOFapI/I(I)MI/I‘-ICCKI/IX ypaBHCHI/Iﬁ 1 HCPABCHCTB
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2.3

Haxonuts penienus npocTeHmux TPUrOHOMETPUYECKUX HEPABEHCTB

OnepupoBaTh NOHSATUSIMU: CUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ PELICHHUE;

24 HCII0JIb30BAaTh CUCTEMY JIMHEUHBIX YPAaBHEHUH Ul pELICHUS IPAKTHUECKUX
3a/1a4
25 HaXOI[I/ITBUpeH_IeHI/ISI IIPOCTEUIINX CUCTEM M COBOKYITHOCTEU PAllMOHAIBHBIX
YpaBHEHUI U HEPABEHCTB
MonenpoBaTh peajbHbIE CUTyallud Ha SI3bIKE anreOpbl, COCTaBIATh
2.6 BBIPA)KEHUS, YpaBHEHMs, HEPABEHCTBA U CHUCTEMBI IO YCIOBHUIO 33JayH,
MCCIIEIOBATh MMOCTPOSHHBIE MOJICIH C MCIIOJIb30BAaHUEM amnmapaTa anreOpbl
3 OyHKIMH 1 TpaduKu
OnepupoBaTh MOHATUSAMHU: [epUOAUYECKas (DYHKIUSA, MPOMEKYTKU
31 MOHOTOHHOCTH (DYHKIMH, TOYKH SKCTpeMyMmMa (YyHKUMHU, HauOoJibllee U
HauMeEHblIIee 3HauYeHUs (YHKUMU Ha MPOMEXKYTKE; MCIOJb30BaTh WX IS
uccienoBaHus QyHKIMHU, 3aJaHHON IrpadukoM
OnepupoBaTh MOHATHAMM: IpaUKH MMOKa3aTE€IbHOM, JIOTapUPMUUECKOH U
3.2 TPUTOHOMETPUUECKUX (QYHKUMH; H300paxkaTh HMX Ha KOOPIMHATHOM
IJIOCKOCTH M UCIIOJIB30BATH ISl PEIICHUs] ypaBHEHUI 1 HEPaBEHCTB
33 N300paxkaTh Ha KOOPAMHATHOM MIOCKOCTH IpaUKU JTUHEHHBIX YpaBHEHUN
' Y UCTIOJIB30BATh X JIJISl PEIICHUS] CUCTEMBI IMHEWHBIX YPaBHEHUHN
34 Ucnonb3oBate rpaduku QyHKUMHA JUIS  HCCIETOBAaHUS TPOIECCOB U
3aBUCHUMOCTEHN U3 APYrUX YUEeOHBIX TUCHUILUIMH
4 Havana maTemaTu4yeckoro aHaausa
OmnepupoBaTh NOHATUAMU: HENIPEPbIBHASA (DYHKLUSA, IPOU3BOIHAS (PYHKIINH;
4.1 WCIIOJIb30BaTh TEOMETPUUYECKUM U (PU3UUECKHI CMBICI TPOU3BOAHOW IS
pelIeHns 3a1a4
492 HaxomuTe  mpou3BOAHBIE  AJIEMEHTApHbIX  (YHKIUM,  BBIYUCIATH
' IIPOU3BOIHBIE CYMMBI, IIPOU3BEIEHHSI, YACTHOTO (PDYHKIIUI
Hcnonps3oBaTh  NMPOM3BOAHYIO  JUId  MCClelOBaHMS  (QYHKIUMM  Ha
4.3 MOHOTOHHOCTb M JKCTPEMYMBI, IIPUMEHATH PE3YyJIbTaThl UCCIECIOBaHUS K
HOCTPOEHUIO IPahuKOB
44 Hcnonp30BaTh MPOU3BOIHYIO JUISI HAXOXKJIEHUS HAWJIy4LIETO pPELICHUS B
IIPUKJIAJHBIX, B TOM YHCJIE COLMAIIBHO-DKOHOMUYECKHX, 3a1a4ax
45 OnepupoBaTb MNOHATUSMHM: IepBOOOpa3Has M HMHTErpan; IOHUMATh
' reoMeTpUYecKuil 1 (pU3nYecKHii CMbICIT HHTErpaja
46 Haxonuthk nepBooOpa3Hbie 3/IeMEHTApHbIX (QYHKUUN, BBIYUCIATh UHTETPA
no popmyne Hetotona — Jleitbuuna
47 Pematps npuxnagsele 3a7ayd, B TOM YHCIE COLMATbHO-IKOHOMHMYECKOIO U

(1)I/ISI/I‘IGCKOFO XapaKTepa, CpCaACTBAMU MATCMATHUYCCKOI'0 aHAJIn3a

IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KJIACC
Kox IIpoBepsieMblIii 3JIeMEHT COAECPKAHUS
1 Hucna v BBIUKCICHUS
Panmonaneubie ymucna. OOBIKHOBEHHBIE M JECSITHYHBIE IpOOH, MPOIEHTHI, OECKOHEYHBIE
11 | TUepuoauieckue npobu. ApudmMerndyeckue oOmepaldd C  palMOHAIBHBIMU  YHCIIAMH,
' peoOpa3oBaHmsl YHCIOBBIX BbIpakeHUU. [IpuMmeneHue apoOelt u MPOIEHTOB M pelICHUS
MPUKJIAJAHBIX 3a7a4 U3 PA3IMYHBIX OTPACIIEN 3HAHUN U PEAIbHOM KU3HU
1.2 | JlelictBurenbHble umcia. PaipoHanpHBle W HppallMOHAIbHBIE 4YHcla. ApudMeTHYeCKHe




oTepanuy ¢ AeUCTBUTENBHBIME unciaMu. [IpubnmkEéHHbIe BEIYMCIICHUS, TIPABUIIA OKPYTIJICHUS,
IIPUKUIKA U OLIEHKA PE3Yy/IbTaTa BHIYMCICHUI
Crenenp ¢ menbiM mokaszarteneMm. CraHgapTHas ¢opma 3amUCH JICHCTBUTENBHOTO YHCIHA.
1.3 | Hcnonws3zoBanue mnoaxonsmie (OpMBI 3amucu JACHCTBUTEIBHBIX YHCEN JUIS PELICHHS
IIPaKTUYECKUX 337a4 U IPEJCTABICHUS JaHHBIX
14 ApI/I(bMeTI/I‘-I?CKI/Iﬁ KOpEHb HATypalbHOH creneHu. JleiicTBUs ¢ apuMETHUECKUMH KOPHIMHU
HaTypaJIbHON CTENEeHU
15 CuHyc, KOCHMHYC M TaHI€HC YMCJIOBOIO aprymMeHTa. ApPKCHUHYC, ApKKOCHHYC, ApKTaHI'€HC
YHCJIOBOTO apryMeHTa
2 YpaBHEHMS U HEPaBEHCTBA
2.1 TosxecTBa v TOXAECTBEHHBIE MPE0OPA30BAHMS
29 [IpeoOpa3oBaHre TPUTOHOMETPUYECKUX BbIpakeHHH. (OCHOBHBIE TPUTOHOMETPUYECKHE
(hopmyIib
2.3 YpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, penieHue HepaBeHCTBa. MeTo1 MHTEpBAJIOB
2.4 | Pemenue nensix U ApoOHO-PAIMOHATBHBIX YPABHEHUH M HEPABEHCTB
2.5 PemreHne nppalMOHAJIBHBIX YPABHEHUIN U HEPABEHCTB
2.6 | Pemienne TPUTOHOMETPUYECKUX YpaBHEHHUN
27 [IpumeHeHne ypaBHEHUH M HEPAaBEHCTB K pEIICHUI0 MaTeMAaTUYECKUX 3aJad U 3aJad u3
Pa3IMYHbIX 00J1aCTe HAYKH U peaJIbHOM JKU3HU
3 DYHKINU U TpaQuKu
3.1 OyHKuus, crnocodsl 3aganus pynkuuu. ['paduk pyakuu. Bzanmuo oOpatHbie GyHKINUN
39 OO6nacte ompeneneHuss U MHOXecTBO 3HaueHu ¢yHkumu. Hymu ¢yHkumun. [Ipomexyrku
3HAKOIMOCTOSIHCTBA. YETHBIC 1 HEUETHBIE QYHKITUN
33 CrenenHass (QyHKIUS C HATypaJbHBIM W II€JBIM TOKaszareneM. EE cBoiictBa W rpaduk.
CaoiicTBa U rpaduk KOpHs N-0ii cTeneHn
34 Tpuronomerpuyeckasi OKpy>KHOCTb, OIpeeIeHHEe TPUTOHOMETPUUECKUX (DYHKIUN YHCIOBOTO
aprymeHTa
4 Havana maTemaTuyeckoro aHaausa
41 [TocnenoBarenbHOCTH, CHOCOObI 3a/1aHus MIOCJIEI0BATEIbHOCTEM. MoHOTOHHBIE
MOCJIEA0BATEIBHOCTH
Apudmernueckas U reoMerpudeckas nporpeccuu. beckoHeuHo yObIBaroIias reoMeTpudeckas
4 | mporpeccus. Cymma OeckoHEuHO YObIBawIIeld TreoMeTpuueckoil mnporpeccun. Dopmyna
CIOHBIX HpPOLEHTOB. lcnosb3oBaHue mporpeccuu [Uisi peUIeHUs peajbHBIX —3ajad
MIPUKIIATHOTO Xapakrepa
5 MHOXeCTBa U JIOTUKA
MHosxecTBO, omepauuu Haj MHOoXkecTBamu. [luarpammel Oilepa — Benna. Ilpumenenne
5.1 | TeopeTUKO-MHOKECTBEHHOTO ammapaTa Jisg ONKCAaHUS PealbHbIX MPOIECCOB U SBICHUH, MPH
pELIeHNH 33]]a4 U3 IPYTUX y4eOHBIX TPEIMETOB
5.2 | Ormpenenenue, TeopeMa, CleACTBUE, T0KA3aTeIbCTBO
11 KJIACC
Kon IIpoBepsieMblIii 3JIeMEHT COAECPKAHUS
1 UYucna ¥ BBIYMCIEHUS
1.1 HatypanbHble u nensle uncina. IIpu3Haky 1e1MMOCTH LENbIX YHCET
1.2 Crenens ¢ pallnoHaILHBIM NT0Ka3arenaeM. CBOMCTBA CTENEHH
1.3 Jlorapudm uucna. /lecaTudynble U HaATypaJlbHbIE JOTapH(PMbI
2 YpaBHEHMS M HEPaBEHCTBA
2.1 [IpeobpazoBaHue BhIpayKEHHI, COAEPIKALINX JIOTApU(MBI
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2.2

[IpeobpazoBaHue BBIpaKEHHH, COACPIKALINX CTENIEHH C PAallHOHAIBHBIM NIOKA3aTeIeM

2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB

2.4 [loka3zarenbHble ypaBHEHUS! U HEPABEHCTBA

2.5 Jlorapugmuueckue ypaBHEHHs 1 HEPaBEHCTBA

26 CI/ICT?MLI JIHHeﬁmeU ypaBHEeHU. Pemienue mnpuKIagHbBIX 337ad C IOMOIIBI CHUCTEMBI
JIMHENHBIX YpaBHEHUN

2.7 CucreMbl 1 COBOKYITHOCTH pallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB

28 [IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO0 MaTEMaTHUECKUX 3ajad U 3a/1a4y
13 pa3Iuy4HbIX 00JacTel HAyKU U pealibHOM KHU3HU

3 OyHKIMH 1 TpaduKu

31 Oynkuus. [lepuonuueckue pynkuuu. [IpomexxyTku MOHOTOHHOCTH (PYHKIIMU. MaKCUMYMBI
1 MUHUMYMBI QyHKIIMKA. Hanbospiiiee u HauMeHblee 3HaueHne (PYyHKIIMH Ha TIPOMEKYTKE

3.2 Tpuronomerpruyeckue GyHKIIMH, UX CBOWCTBA U IpapUKU

3.3 [Toxa3zaTtenpHast u orapudmMudeckas QyHKINN, NX CBOWCTBA U TPAPUKH

3.4 Hcnonb3oBanue rpadukoB GpyHKIMHI 1715 pelieHus] ypaBHEHUH U JIMHEWHBIX CUCTEM
Ucnonw3oBanne rtpadukoB (QyHKIMA I8 HMCCICIOBAHMUS TIPOIECCOB U 3aBHCUMOCTEH,

3.5 KOTOpbIE€ BO3HHUKAIOT MpPH PEIICHWU 3aJad W3 JAPYruX y4eOHBIX MPEIMETOB M peaibHOM
KU3ZHU

4 Havana maTemaTnyeckoro aHaausa

4.1 HenpepriBHble hyHKIMN. MeToa HHTEpBAJIOB /7Sl pElIeHHs] HEPaBEHCTB

4.2 [IpousBonnas ¢pyHkuuu. ['eomerpuueckuil U GU3NIECKHUI CMBICI TPOU3BOIHOM

43 [IpousBoHbIe AeMeHTapHBIX (GyHKIUNA. DOpMyNIbl HAXOXJACHHS TMPOU3BOIHOM CYMMBI,
IIPOU3BEJICHUS M YACTHOTO (PyHKIIMH

44 [IpuMeHeHre MPOM3BOTHON K WCCIIENOBAHUIO (YHKIIMA Ha MOHOTOHHOCTH M DKCTPEMYMBI.
HaxosxaeHne HanOoJIbIIEro ¥ HAMMEHBIIET0 3HaYeHUs (YHKLIUU Ha OTPE3Ke

45 IIpumeHeHre MPOU3BOIHON ISl HAXOKACHHUS HAWIYYILEro PEUICHNs B IPUKIAIHBIX 3aa4ax,
JUIsl ONIPENIeNIEHUs] CKOPOCTH ITpolecca, 3alaHHOro (opMysoH Wiu rpagukom

4.6 [TepBooOpa3nas. Tabmauia nepBooOpa3HBIX

47 WuTterpan, ero reoMmerpuyeckuii u Gpu3nueckuil cMpici. Berancinenue uHrerpana no popmyie

Herorona — JleiitOHumna
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TEMATHUYECKOE IIVTAHUPOBAHHUE

10 KJIACC
Ne Tema Koa- | [desiTeIbHOCTH YUUTEJISI C YUeTOM padoueii
n/n BO NMpPOrpaMMbl BOCIIUTAHUSA
qaco
B
MHuo:kecTBO AeHCTBUTEILHEIX YHceJd. MHOrowiennol. PannonajanHbie 24
ABHEHMS M HepaBeHcTBA. CHCTEMBbI JUHEHHBIX VYPaBHEHU
y y
1 MHokecTBO, o?epaum/l HaJ MHO>KECTBAMH U UX CBOMCTBA 1 - YCTAHABIMBATH JOBEPHTE/bHBIE OTHOIICHUS
2 Jnarpammsl Diiepa-Benna 1 | mexny yuurenem u oGydarommmucs,
3 [IpumeneHne TeoOpeTHKO-MHOXKECTBEHHOTO anmnapara JJisl pelieHus 3aaa4 1 CIOCOOCTBYIOIIMX TIO3UTHBHOMY BOCIIPUSTHIO
4 PanroHanbHble yncia. OOLIKHOBEHHBIE U IECATHYHBIE APOOHU, TIPOLIEHTEI, 1 Y4aIMMHCs TPeOOBAHHIA i IPOCKO yIHTEN; -
OeCcKOHEUHBIE MEPHOIHYECKHE IPO0H HgHBHeKaTB BHUMAaHNC obyuatommxes K
00c aeMo Ha ypoke HHbOopMaIun
Panmonanbsabie uncna. OOBIKHOBEHHBIC U JIECATUYHBIC IPOOH, TIPOLICHTHI, YA yp ¢ P ’
5 1 | akTUBU3aIMH TO3HABATEILHON IESITEILHOCTH
OCCKOHEYHBIC MTEPHUOUUCCKHE IPOOH OBy HAKOIIHXCH; - MOBYKIATH 06yIAMOMIKCS
(v 2
6 [IpuMenenue npoOeii ¥ MPOLIEHTOB IS PEISHUS MTPUKIIATHBIX 33/1a4 1 COBIIONATH HA YPOKE IPUHIATIE yueGHOi
7 HpI/IMCHeHI/Ie I[p06eI/I W IMMPOUCHTOB JJIs1 PCIICHUA ITPUKIAAHBIX 3ada4 1 JUCLUIIIIMHEL U cCaMOOpTraHU3alii; IIPUBJIEKATh
8 JleficTBUTENbHBIC YKCIIa. PallnoHaIbHBIC U UPPAIIMOHAIILHBIE YHCIIA 1 | BHMMaHME 00y4aArOIUXCS K LIEHHOCTHOMY aCIIEKTY
9 ApudmMeTnuecKkue onepanyi ¢ IeHCTBUTEILHBIMH YHCIaMU 1 | M3YHJacMBbIX Ha yPOKE ABJICHUH, IIOHATUH, IPUCMOB,
- - - IPUMEHSATH HAa YPOKE UHTEPAKTUBHBIE (POPMBI
10 Monynb 1eiiCTBUTEILHOTO YUCIIA U €r0 CBOWCTBA 1
- paboThl, CTUMYJIUPYIOIIKE TO3HABATEIBHYIO
11 [TpubmmkEHHBIC Bbqu/ICJ}eHI/I;I, MpaBHUJIa OKPYTJICHUS, IPUKUIKA U OLIEHKA 1 | MOTHBAIHIO 0BYHAIOIINXCS; - OPTAHI30BHIBATH
pesyJbTaTa BbIHUCICHIN e CTBO SPYAMPOBAHHBIX 00YUAIOIIMXCS HaJl UX
12 OcHOBHBIE METO/IBI PEIIEHUS IIENbIX U APOOHO-PAIIMOHATILHBIX YPAaBHEHUN U { | HCYCIICBAIOIUMH OJHOKIACCHHKAMH, JAIOLIee
HEPABCHCTB 00y4aroIUMCs COIIMATBLHO 3HAYUMBIH OTIBIT
13 OcHOBHBIE METO/IBI PEIICHUS IIENbIX U APOOHO-PAIIIOHATILHBIX YPAaBHEHUN U 1 COTPYIHUYECTBA U B3aUMHON TTOMOIIIH; -
HEPABCHCTB HHULUUPOBATH U MMOANCPKUBATH
14 OCHOBHBIE METO/IBI PENIEHHS LIEIBIX U IPOOHO-PALMOHAIBHBIX YPABHEHUI U 1 HCCIIE/I0BATENBCKYIO IEATENBHOCTE 00Yy4aroIIIXCs
HePaBEHCTB B paMKax pealu3alii UMUA UHAUBUIYATbHBIX U
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MHorousneHs! 0T OJJHOM NEPEMEHHON. [leneHre MHOro4wIeHa Ha MHOTOWIEH ¢

TPYIIIOBBIX UCCICAOBATCIILCKUX ITPOCKTOB,

15 1
ocratkoM. Teopema besy
16 MHorousieHs! ¢ neapiMu kodgdunuentamu. Teopema Buera 1
17 Pemrenne cucreM JMHEHHBIX YPAaBHEHUN 1
18 Pemrenne cucreM JMHEHHBIX YPAaBHEHUN 1
19 Marpuna CHCTEMbI JIMHENHBIX vypaBHeHI/Iﬁ. OnpenenuTenb MaTpULbl 2X2, €ro 1
T€OMETPUUECKHI CMBICI U CBOMCTBA; BHIYMCIICHHUE €T0 3HAYCHUS
20 OrnpenenuTens MaTPUILBI 2%X2, €ro TEOMETPUIECKUN CMBICIT U CBOMCTBA; 1
BBIYUCIICHUE €0 3HAYCHUS
21 [IpuMeHeHne onpeaesuTeNs JUisl pEIIeHUs] CUCTEMBbI JINHEWHBIX YPABHEHUN 1
22 Pemenue npukinaaHbixX 3a/1a4 ¢ MOMOIIBIO CUCTEMbI JINHEMHBIX YpaBHEHUN 1
23 Pemenue npukinaaHbIxX 3a/1a4 ¢ MOMOIIBIO CUCTEMbI JINHEMHBIX YpaBHEHUH 1
24 KOHTPOHBHaﬂ pa60Tau: ':'PaIII/IOHaIILHLIe YpaBHEHMS U HepaBeHCTBA. CUCTEMBI 1
JIUHEWHBIX YpaBHEHUN
@yukuum U rpadpuku. CreneHHasi QyHKIHS € HeJbIM MOKA3aTeIeM 12
o5 dyHKIMsA, criocoObl 3ananus GyHkumnu. BzanmHo oOpaTHbIe QYHKITUN. 1
Kommnozumus hyHkimii
- YCTaHAaBJIUBATh JIOBEPUTEIbHBIE OTHOLLICHUS
26 I'padux dyakumun. DnemeHTapHbIe TpeoOpazoBanus rpadukoB QyHKITHI 1 MEKJTy YIHTENEM 1 06ydarouMHuCH,
27 O06xacTe OnpeaACIICHUA U MHOXKECTBO 3HAYEHUN (bYHKLII/II/I. Hy.]'II/I q)YHKI_[I/II/I. 1 cnoco6c”[]3y}on_{p[x IIO3UTUBHOMY BOCIPHUITHIO
[IpomMexXyTKH 3HaK OCTOSIHCTBA yUYaluMucs TpeOOBaHUN U POCHO YUUTENS; -
28 Ye&rapie u HeuéTHbie pyHKIMH. [lepronnueckue Gynkmuu. [IpomexyTku 1 IIPUBJICKATD BUHI/IMaHI/Ie 00y4Jaromuxcs K
MOHOTOHHOCTH (PYHKIIUU o0cyxxaemMoii Ha ypoke HH(pOpMaIuH,
29 MakcuMyMbl ¥ MUHUMYMBI (pyHKIUK. HanGonbliee ¥ HaMMEHbIIEE 3HAYEHHE 1 aIgTHBmaHHH H.O_SHaZaTeHLHOﬁ geﬂTeHI’HOCTH
(DYHKLHM Ha IPOMEKYTKE oby4atomuxcs; - 100yxkaaTh 00yHaLOLUXCS
30 Jluneiinasi, KBaipaTuyHasi ¥ IpoOHO-TMHEIHAs QYHKIUU 1 COOMONATS Ha ypOKE MPHHIHIILI y'qe6HOH
JUCHUILIMHBI U CAMOOPraHHU3aliu; IPUBJIEKATh
31 DneMeHTapHOe HCCIeIOBAaHUE U MMOCTPOCHHE IParuKOB STUX QYHKITHI 1 BHHMaHHe 0OYYAIOIMXCs K LIEHHOCTHOMY aCTeKTy
32 DneMeHTapHOe UCCIIeIOBaHUE U MOCTPOCHHE IPpaUKOB ATHX (YHKIIHIMA 1 U3y4aeMbIX Ha YPOKE SIBJIEHHM, TOHATHH,
33 CrerneHnn ¢ 1edbIM ITOKa3zaTeneM. bunom HeroTona 1 IIPUEMOB; - IIPUMCHATD Ha YPOKC MHTCPAKTUBHBIC
34 CreneHs ¢ 1eabIM nokasareieMm. buaom HelotoHa 1 hopMBI pabOTEI, CTUMYIHPYHOLIHE
. - MO3HABATENBHYI0 MOTHBAIIUIO 00YJaIOIINXCS;
35 CrenenHas ¢yHKIHS ¢ HATypaJIbHBIM U IIeTbIM Moka3aTeneM. E€ cBoiicTBa u 1

rpaduk
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36 KonTtponsnas padora: "Crenennas ¢pynkuus. E€ cBoiicTBa u rpadux” 1
Apudmernueckuii KopeHsb N-oit creneHn. ppanuoHaabHbIe ypaBHEHHS 15
37 ApupmeTHuecKrii KOpeHb HATYPAIbHOM CTETIEHH U €T0 CBOWCTBA 1
38 ApupmMeTHIeCcKIii KOPEeHb HATYPaIbHON CTEIICHH U €0 CBOMCTBA 1
39 [TpeoOpa3oBaHus YUCIOBBIX BRIPAKCHHUN, COACPIKAIINUX CTETICHH U KOPHU 1
40 [TpeoOpa3oBaHms YUCIOBBIX BRIPAKCHHM, COACPKANTUX CTETICHH W KOPHH 1
41 [TpeobpazoBaHust YMCIOBBIX BRIPAKEHUH, COJIEPIKAIUX CTETICHH U KOPHH 1 - YCTAHABIMBATE JOBCPHTCIILHBIC OTHOLICHHA
- 0 MEXIy YUUTETIEM U 00yJaroIuMUCH,
MOHATHHBI BHEHUs. OCHOBHBIC METOIBI PEIICHUS
42 ppattioHa © YpaBHC - CHO © MCTO/BI peIIe 1 CHOCO6CTBy10HII/IX MO3UTUBHOMY BOCIIPHUSITHIO
MppaltMoHaTbHRIX YpaBHCHHH yUYaluMucs TpeOOBaHUN U POCHO yUUTENS; -
43 Uppanmonansupie ypaBHeHHS. OCHOBHBIE METOIBI PEIIICHUS 1 [IPUBJICKATH BHUIMAHHE 00YYAIOLNXCA K
MPPaMOHAJIBHBIX YPABHEHUH o0cyxaeMoil Ha ypoke HH(pOpMaIuH,
44 Uppanmonansupie ypaBHeHHS. OCHOBHBIE METOIBI PEIIICHUS 1 aKTUBHU3AIMH TIO3HABATEIHLHOM IEITEILHOCTH
MPPAIMOHAIBHBIX YpaBHEHUHN 00ydJaronuxcs; - moOyKJ1aTh 00yJaronuXCst
45 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUN UPPALIMOHATILHBIX YPAaBHECHUH 1 COOMIONATh HA YPOKE MPHHIKIIBI yIeOHOM
46 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUN UPPAMOHATILHBIX YPAaBHECHUH 1 AUCIHTITAHBL I CAMOOPTaHM3AIMH, TPHBIICKATE
- BHHUMaHHE 00y4aroMINXCsl K HIEHHOCTHOMY aCHeKTy
47 PaBHOCWMIIBHBIE TIEPEXOIbI B PEIIICHUN UPPAMOHATIBHBIX YPaBHEHHUI 1 . .
M3y4aeMbIX Ha ypOKe SIBJICHUM, IOHATHUH,
48 PaBHOCHIIbHBIE TIEpEXOIbl B PEICHUN UPPALIMOHAIBHBIX YpaBHEHUMN 1 [IPUEMOB; - IPUMEHSTH Ha YPOKE HHTEPAKTHBHBIE
49 CpoiicTBa u rpaduK KOpHs N-Oi CTeNeHH KaK (YHKIIMU 0OpaTHON CTEINEHHU C 1 (dbopMbI pabOThI, CTUMYITHPYIOIIHE
HaTypaJIbHbIM MOKa3aTelieM MO3HABATEIbHYI0 MOTHBALIMIO 00YYAIOIIUXCS
50 CpoiicTBa u rpaduK KOpHs N-Oi CTENeHU KaK PYHKIIMH 0OpaTHON CTENEeHHU C 1
HaTypaJIbHBIM TIOKa3aTesieM
51 KonTponsnas pabora: "CBoiicTBa u rpaduk KOpHsI N-0ii CTETICHH. 1
WppanmonanbHble ypaBHEHUS"
IMoka3aTenbHasi yHkius. [lokazarejbHble YypABHEHUSA 10
52 CreneHs ¢ pallMOHAILHBIM [TOKa3aTeseM U €€ CBOMCTBa 1 - YCTaHABJIMBATh JIOBEPUTEIBHBIE OTHOIICHUS
53 CreneHb C pallMOHAJIbHBIM MOKAa3aTeeM U €€ CBOMCTBa 1 MCXKAY YIHUTCIIEM U 06Y‘laIOHII/IMI/ICH,
54 CreneHb C pallMOHAJIbHBIM MOKAa3aTeIeM U €€ CBOICTBA 1 CHOCOGCTBYIOIHI%X HOSI/ITI/IBHOMy léocnpmm}o
N o amuMucs TpeOOBaHUN U POCHO YUUTENS; -
55 IToxa3zaTenbHast pyHKUHMS, €€ cBOIcTBA U rpaduk 1 yHam p p i ’
- MPUBJIEKATh BHUMaHKE 00yJaroNXxcs K
56 Hcnonb3oBanue rpaduka QyHKINU Ui pelIeHNs ypaBHEHU I 1 obCykaeMoii Ha ypoke mHOpMaLH,
57 Hcnonb3oBanue rpaduka GyHKIUU s pelIeHUs] ypaBHEHUIA 1 AKTUBHU3AIMH TIO3HABATEIHLHOM NeITeIbHOCTH
58 [TokazarenbHble ypaBHeHUsA. OCHOBHbBIE METO/IbI PEHIEHUS MOKA3ATEIbHBIX 1 06Y‘laIOIHI/IXC$I; - H06y>KIlaTB 06yanOHlI/IXCH
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YpaBHEHUI coOII0aTh HAa YPOKE MPUHIIUIIBI YUeOHOU
59 Iloka3zarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PELIEHUS [T0KA3aTEIbHBIX 1 AUCIHIUTHHEL X CAMOOPTaHH3alluH, IIPHBIICKATH
ypaBHeHHi BHUMaHHE 00yJarOIUXCsl K IEHHOCTHOMY acIleKTy
[Toxa3zatenpHble ypaBHEeHUS. OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX M3YTacMbIX Ha yPOKC ABJICHHIH, TIOHATHH,
60 ypaBHCHH 1 IPUEMOB; - IPUMEHSTH HA YPOKE HHTEPAKTUBHBIE
(dopMbI pabOThI, CTUMYIUPYIOIIHE
KonTposibHas ta: "[lokazarenbHas kius. [TokazaTenbHbl
ol OHTPOI "a pabora OKasaTeNbHasA PYHKIL okasatel ¢ 1 MO3HABATEIFHYI0 MOTHBAIIHIO O0YJarOIINXCS;
YpaBHEHHS
Jlorapudmuyeckas pynkuus. Jlorapupmuueckne ypaBHeHuUs 18
62 Jlorapudwm gucia. CBoiicTBa Jiorapupma 1
63 Jlorapudwm gucia. CoiicTBa Jiorapupma 1
64 Jlorapudwm uncna. CoiicTBa Jorapupma 1 - OGYKATE 06YIATOIIIXCA COBMIONATE Ha ypOKe
65 JlecsTHuHBIC W HATYpATbHBIE JJOTAPU(MBI 1 MPUHITUTIEI YIeOHOW TUCITUTTUHBI |
66 JlecATHYHBIC U HATYpaJbHBIE JIOTapU(PMBI 1 CaMOOpTaHW3alluH; TPUBIIEKaTh BHUIMaHUE
67 IIpeo6pa3oBaHye BBIPAKEHUIT, COAEPKAIINX JTOTapU(MbI 1 obyuatomuxes K LICHHOCTHOMY aCIICKTy
o U3y4aeMbIX Ha YpOKe SIBJICHUN, TOHITUN
68 [IpeoOpazoBaHue BBIPAKEHUN, COACPKAIINX JOTAPHUPMBbI 1 i yp ’ ’
- MIPUEMOB; - IPUMEHATH Ha YPOKE UHTEPAKTUBHbBIE
69 [IpeoOpazoBaHue BBIpKEHUHN, CONEPIKAIINX JOTAPHPMBbI 1 (bOPMBI PABGOTEI, CTHMYIHPYIOIIHE
70 Jlorapudmuueckas GhyHKIMsA, €€ CBONWCTBA U TpaduK 1 M03HABATENILHYI0 MOTUBALIUIO 00YYaIOIIMXCS;
71 Jlorapupmuueckas GyHKIMs, €€ CBOUCTBA U IpapuK 1 pean30BbIBaTh BOCIIUTATENIbHBIE BO3MOXKHOCTH B
72 Hcnonbs3oBanue rpaguka QyHKIUH Ul pELICHNS yPaBHEHHI 1 PasIMIHBIX BU/AX NCATCIBHOCTH c36yqafom1/1xc;1
o CO CIIOBECHOM (3HAKOBOI) OCHOBOI: BHIBOABI U
73 Hcnons3oBanue rpadyka GyHKIIUU IS pEIISHUs YPAaBHCHHI 1
JI0Ka3aTeNnbCcTBO (hopMyd, aHanu3 Gopmyi,
74 Jlorapudmuueckue YPABHEHH. OCHOBHBIE METOIbI PELICHHS 1 pelleHte TEKCTOBBIX KOJIHHYECTBEHHBIX
norapu(pMUICCKHX yPaBHCHHUIT KaueCTBEHHBIX 33714, BHINOJHEHUE 3aJaHuil 110
75 HOFapI/I(bMI/I‘ICCKI/Ie YpaBHCHMUL. OcHOBHEIE MCTOAbI PCIICHUA 1 pa3rpaHUYCHUIO HOH}{TI/Iﬁ’ caMoOCToOdATEeJIbHAA
JorapupMUIECKUX YPABHEHUH paboTa ¢ yueOHIKOM, cUCTeMaTH3aIusl y4eOHOTO
76 Jlorapugmuueckue ypaBHeHHs.. OCHOBHBIE METO/Ibl PEILICHUS 1 MaTepuaia, CIylaHue U aHaJlu3 BbICTYIICHUH
norapu(pMHUUECKUX YPaBHEHU I CBOMX TOBAapUIIEH; - MPOEKTUPOBATh CUTYaLlUU U
77 PaBHOCHJIbHBIE TIEPEXO/IbI B PEIICHUH JIOTApU(PMHIECKUX YPaBHEHHUI 1 coobITHS, pa3BHBaI0mge SMOIHOHATIBHO-
o E€HHOCTHYIO c(epy oOydaromerocs
78 PaBHOCHIIBHBIE TEPEX0/Ibl B pEIIEHUH JOrapu(pMUUECKUX YPaBHEHUH 1 H y10 chepy obyuarom
79 KonTtponsHas padora: "Jlorapupmuueckas ¢pynkuus. Jlorapupmudeckue 1
ypaBHeHus"
Tpuronomerpuyeckne BbIpakeHUs U YPABHEHUS 22
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80 CunHyc, KOCHHYC, TAHT€HC ¥ KOTAHT€HC YHCIIOBOTO apryMeHTa 1
81 CuHyc, KOCHHYC, TAHT'€HC U KOTAHI'€HC YUCIIOBOTO apryMeHTa 1
82 ApKCUHYC, apDKKOCHHYC M ApKTAHI'€HC YUCIIOBOIO apryMeHTa 1
83 ApKCcHHYC, apKKOCHHYC M apKTaHI'€HC YHCIIOBOTO apryMeHTa 1
84 TpuroHomerpuyeckast OKpyKHOCTb, OTIPEACIICHUE TPUTOHOMETPHUUECKUX 1 - HOOYXK1aTh 00y4arOIKXCst COOMONATH Ha YPOKE
(YHKIMH 9UCIIOBOTO apryMeHTa NPUHIHIIBI Y4COHOH TMCUHMILIMHEL 1
MOOPTaHU3AINH; TPUBJICKATh BHUMAHU
TpuronomeTpuveckast OKpy>KHOCTb, OIIPEICIICHHE TPUTOHOMETPUIECKUX CaMOOpraHH3ALIH, PUBIICKA aHHe
85 (bYHKIIMH HHCIOBOTO apryMeHTa 1 00y4aromuxcs K IIEHHOCTHOMY acIeKTy
86 0 1 M3y4aeMbIX Ha YPOKE SABJIECHUM, IOHITHUH,
CHOBHEIE TPHIOHOMETPHYECKHE (HOPMyNHL NIPUEMOB; - TIPUMEHSTh Ha YPOKE WHTEPAKTUBHBIC
87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1 (bopMbI paGOTHI, CTUMYITHPYIOLIHE
88 OCHOBHBIEC TPUTOHOMETpUIECKHE (HOPMYITBI 1 M03HABATEIBHYIO MOTHBAIIIO 00YJarOIUXCS;
89 OCHOBHbBIE TPUTOHOMETPHUYECKHE (HOPMYIIBI 1 peaTM30BBIBATH BOCIUTATEIBHBIC BO3MOXXHOCTH B
90 [TpeoOpa3oBaHre TPUTOHOMETPUICCKUX BBIPAKCHUH 1 Pa3TIHBIX BHAAX IEATE/IPHOCTH (36yqafomnxcs1
o1 beot - 1 CO CJIOBECHOH (3HaKOBOI1) OCHOBO¥1: BRIBOJIBI U
peoOpa3oBaHie TPUTOHOMETPUUECKUX BhIPAXKEHUN JIOKA3aTETBCTRO GOPMYJ, AHATH3 (OPMYJL,
92 [IpeoOpazoBaHue TPUTOHOMETPUUYECKUX BBIPAKCHUN 1 peLIIeHNE TeKCTOBBIX KOJIMYECTBEHHBIX I
93 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX BBHIPAKCHHI 1 KaueCTBEHHBIX 3a]1a4, BHITIOJHEHUE 3a/IaHUM 110
94 PenieHne TpUroHOMETPUUYECKUX YPABHEHUI 1 pasrpaHiCHUIO MOHATHH, CAMOCTOSATEIbHASA
95 Pemienne TpuroHOMETPUYECKUX YpaBHEHU 1 paboTa ¢ y4eOHMKOM, CHCTEMATH3ALHS y‘IC6HE) ro
96 P - 1 MaTepuaia, CIyliaHiue U aHaIU3 BhICTYIIJICHHM
CLICHWC TPUTOHOMETPUHCCKHUX ypaBHCHUH CBOUX TOBAapUIIEH; - MPOEKTUPOBATH CUTYAIlUU U
97 Pemienne TpuroHOMETPUYECKUX YpaBHEHUH 1 COBBITHS, PA3BHBAOLIHE SMOLHOHAIBHO-
98 Pemienne TpUroHOMETpUYECKUX YPABHEHHIM 1 [IEHHOCTHYIO cepy 00ydaromerocs
99 Pemienne TpUroHOMETpUYECKUX YPaBHEHHIM 1
100 Pemienne TpUroHOMETPUYECKUX YPABHEHHIM 1
101 KonTponsnas pabora: "TpuroHoMerpruueckre BhIpaKeHUs U 1
TPUTOHOMETPHUUYECKHE YpaBHEHHS"
ITocsienoBaTEILHOCTH H IPOIPECCHH 10
102 ITocnenoBatenbHOCTH, CIOCOOBI 33JaHUs MOCIeI0BaTeNbHOCTENH. MeToq 1 pealN30BBIBATh BOCIHTATEIBHBIE BO3MOKHOCTH B
MaTCMaTHICCKON NHAYKINI Pa3IUUHBIX BUAAX AEATEIBHOCTU 00YUaIOIIUXCS
103 MOHOTOHHBIE U OTPaHUYEHHBIE MOCIIE0BaTENbHOCTH. McTopHs aHanmn3a 1 CO CJIOBECHOH (3HaKOBOI) OCHOBOI1: BHIBOJIBI U
0ECKOHEYHO MaJIbIX JI0Ka3aTe’abCcTBO GOpMYI, aHATU3 POPMYII,
104 ApudMernyeckas Iporpeccus 1 pelIeHre TEKCTOBBIX KOJTMUYECTBEHHBIX U
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105 ['eomeTpuueckasi Iporpeccus 1 Ka4eCTBEHHBIX 33]1a4, BHIIIOJHEHNE 3aaHUH 110
106 BbeckoHeuHo yObIBaroIasi reOMeTpu4ecKas Iporpeccust 1 pasrpaHUYCHUIO MOHATHH, CAMOCTOSITCIbHAS
107 Cymma OeCKOHEYHO yOBIBAIOIICH I€OMETPHUICCKOMN MPOTPECCHH 1 paboTa ¢ yIe0HMKOM, CHCTEMATH3AIHS ytle6H£)r0
[ra— " q e MaTepuaa, CIyllaHhue U aHaJTU3 BBICTYIUICHHIH
WHEWHBIA 1 SKCTIOHEHIUAIBHBINA pocT. Yu . M KHBIX .
108 © SKCHOHCHIHAT poc €710 €. LPopMyia o 1 CBOMX TOBapHIICH; - IPOCKTUPOBATh CUTYallUHU U
I HTOB
POLCHTO COOBITHS, pa3BUBAIOIINE YMOIMOHAIBEHO-
109 JIMHEWHBIN U DKCIIOHEHIMAIBHBIN pocT. Yucno e. PopMyna CI0KHBIX 1 IIEHHOCTHYIO chepy 00y4aroIerocs
MIPOIICHTOB
110 Hcnonp30BaHue POTPECCHH TSl PELICHUS PEATBHBIX 3a/1a4 TIPUKIaTHOTO 1
XapakTepa
111 Kontponsnas padota: "[locnenoBaTenbHOCTH U TpOTpeccHu’” 1
HenpepsoiBubie pynknun. [IpousBogHas 20
112 HenpeppiBHbIE (DYHKIIMHM U UX CBOMCTBA 1
o - YCTaHABIIMBATh JIOBEPUTEIFHBIC OTHOIICHUS
113 Touka pa3pbiBa. AcUMNITOTHI I'padKOB QYHKIUI 1 YCTaHABTUBATH JIOBCPHTCIIBHBIC OTHOLLC
114 Choil - 1 MEX]Ty YIUTEIEeM U 00yJaroIuMucs,
BOJCTBA (YHKIMH HENPEPLIBHEIX HA OTPE3KE CHOCOOCTBYIOUIMX O3UTUBHOMY BOCIIPUSATHIO
115 CBoiicTBa (hyHKIIMI HENIPEPBIBHBIX HA OTPE3KE 1 VUaLIIMHICS TPeGOBAHMIT U IPOCHO YIHTEIS; -
TOJ1 UHTEPBAJIOB JUIsl PELLICHUsI HEPABEHCTB IPUBJICKaTh BHUMaHU LIUXCS K
116 Merto epBajo elle €paBeHC 1 eKa aHue o0y4aro C
117 MeToa HHTEPBAJIOB ISl PEIICHUST HEPABEHCTB 1 obcyxaaeMoil Ha ypoke HH(bOpMALHH,
118 MeToa HHTEPBATOB /IS PEIIICHHS HEPABEHCTR 1 aKTUBU3aLlUH [T03HABATEIbHOMN IEATEIbHOCTH
119 0 ~ . 1 00ydJaronuxcs; - moOyKIaTh 00yJaroIuXCs
pPUMEHEHHUE CBOICTB HEeNpepbIBHBIX (DYHKLMI AJIs pelieHus 3a/1a4 COGIIONATD HA YPOKe PHHIAIE! YIeGHOM
120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX (DYHKIUI JUIsl peleHus 3a1a4 1 JMCLMILIAHBL M CAMOOPTaHU3aLHH; IPUBIICKATD
121 [lepBas u BTOpas Mpou3BOHbIC (PYHKIIHH 1 BHHMaHHUE 00YUYaIOIMUXCs K IICHHOCTHOMY aCTeKTy
122 Ornpenenenre, reOMETPUUECKHUI CMBICI TPOU3BOIHON 1 M3y4acMBbIX Ha ypOKE ABJICHUM, [IOHATHH,
123 Omnpenenenue, GU3MYECKUN CMBICI MPOU3BOIHOM 1 TIPHEMOB, = LIPUMCHATE Ha POKC MHTCPAKTHBHBIC
124 v ” 1 (dbopMbI pabOThI, CTUMYIUPYIOIIHE
PABHCHHE KACATE/ILHOU K rpaduKy GyHKIM [IO3HABATENIbHYI0O MOTHBALIMIO O0YYaIOLIUXCH,
125 YpaBHeHHE KacaTelbHOil K rpaduKy GyHKIuH 1 peaNnu30BbIBATH BOCIIUTATEIBLHBIE BOSMOKHOCTH B
126 [Tpon3BoiHBIE JIEMEHTAPHBIX (QYHKLIUH 1 Pa3INYHBIX BUAAX JEATEIBHOCTH 00yUYaromuxcs
127 HpOI/I3BO,£[HI>Ie AJIEMEHTAPHBIX (byHKHI/Iﬁ 1 CO CJIIOBECHOHU (3HaKOBOI/I) OCHOBOMU: BBIBOAbBI 1
128 [Tpoun3BoiHAsi CyMMBI, POU3BEICHHSI, YACTHOT'O M KOMIIO3UIIMU (DYHKITHI 1 AOKA3ATENLCTBO QopMyN, anamms Gopmyr,
129 - - 1 pelIeHre TEKCTOBBIX KOJTMUYECTBEHHBIX U
POU3BOJIHAS CYMMBI, IPOU3BEACHUS], YACTHOTO U KOMITO3UIIMU (DYHKLIUH N ———
130 [Tpou3BoiHAsE CYMMBI, POU3BEICHHSI, YACTHOTO M KOMIIO3UIIMU (DYHKITHI 1
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131 KonTtponsnas padora: "[Ipoussoanas” 1
[ToBTOpEeHue, 06001IeHNE, CHCTEMAaTH3allnsl 3HAHUI 5
. n "
132 [ToBTOpenue, 06001IeHNE, CHCTEMAaTH3alNs 3HAHUH: 'Y paBHEHUS 1 PEATH30BHIBATH BOCTIUTATENBHBIE BOSMOKHOCTH B
133 [ToBTOpenue, 06001IeHNE, ccTeMaTH3alus 3HaHui: "OyHKmn" 1 Pa3IMYHbIX BUAAX JEITEILHOCTH 00YYArOIUXCS
134 Wrorosas kouTposbHas paboTa 1 CO CJIOBECHOM (3HAKOBOI) OCHOBOM: BHIBOJIBI U
135 HTorosas KOHTpOJIbHas paboTa 1 JI0Ka3aTeNbCTBO OPMYI, aaus popmyr,
pellleHNe TEKCTOBBIX KOJNYECTBEHHBIX U
. KauyeCTBEHHBIX 3a7a4
136 [ToBTOpEHUE, 0000IIICHNE, CHCTEMAaTH3aINs 3HAHUI 1 ad,
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 136
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11 KJIACC

Nen/m | Tema Kou- JeITeILHOCTh Y4YHTEdsI € Y4eToM paboueil
BO NporpaMmMbl BOCIIMTAHUA
4acoB
HccaenoBanue GyHKUM ¢ MOMOIIbIO POU3BOIHOM 22

1 [IpumeHeHne npor3BOIHOM K HcCIeI0BaHUIO (DYHKIMIT HA MOHOTOHHOCTD 1 - YCTAHABIMBATh JIOBEPHUTEIbHBIE OTHOLICHHMS
1 SKCTPEMYyMBL MEXITY YUHTEIIEM u oOyuarouumucs,
2 [IpumeHeHne Mpou3BOIHOM K HcCIeI0BaHUIO (DYHKIMI HA MOHOTOHHOCTh 1 CIOCOOCTBYIOLIUX  MO3UTUBHOMY  BOCHPHUSATHIO
U SKCTPEMYMBI yyaliuMucs TpeOOBaHMM W TPOCHO yduTens; -
3 [IpuMeHeHne MPOU3BOIHON K UCCIEI0BAHUIO (PYHKIIMH HA MOHOTOHHOCTh 1 NpUBICKATL — BHHMAHNC obyuarommxcs K
¥ SKCTPEMyMBI obcyxaaemMoit Ha ypoke uH(popmanuy,
[IpuMeHeHne MpON3BOIHOM K UCCIIEA0BaHMIO (PYHKIIMI HAa MOHOTOHHOCTD aKTUBH3AINK  IO3HABATCIBHOM  ACATCIBHOCTH
4 1 SKCTPEMYMbI 1 o0ydaromuxcs; - TOOyKIaThb  OOYYaromUXCs
- z coOmomaTh Ha ypOKEe MPUHIHUIBI  yIEeOHOM
5 [IpumeHeHne MPor3BOIHOM K HCCIeI0BaHUIO (DYHKIIMI HA MOHOTOHHOCTh 1 IMCIMIUTAHEL ¥ CAMOOPTAHM3AINN; TPHBIIEKATD
H SKCTPCM yMbI - - BHHUMaHHE 00YyYaromMXcsl K IIEHHOCTHOMY acCIeKTy
5 [IpumeHeHue MPOU3BOIHOM K HCCIeI0BaHUIO (DYHKIIMIT HA MOHOTOHHOCTh 1 M3y4aeMbIX Ha YPOKE SBICHUI, IOHSATHIA, IPHEMOB;
U SKCTPEMYMBI - TPUMEHATh HA YPOKE HWHTEpPaKTUBHBIC (DOPMBI
7 Haxoxaenre HaubobIIero 1 HauMEHbBIIEr0 3HaYeHHsI HeMPEPbIBHOM 1 paboOThl,  CTUMYJIMPYIOIIME  [O3HABATEIbHYIO
(GYHKIIMHM Ha OTpe3Ke MOTHBAIMIO  OOy4aloUIuXcs;  pealu30BBIBATH
8 Haxosxnenne HanOoJIbIIEro ¥ HAMMEHBIIETO 3HAYSHUsI HEMPEPbIBHOM 1 BOCIHUTATC/IBHBIC  BOSMOMKHOCTH B pasilM4HBIX
(YHKIMHI Ha OTpE3Ke BUJaX JAEATEIbHOCTH OOYUYaAIOIIUXCA CO CIIOBECHOU
HaxoxaeHne HaubobIIero 1 HANMEHBILIETO 3HAYCHHSI HETIPEPBIBHOM (3HaKOBOH) OCHOBOH: BEIBOZEI M JOKA3aTENLCTEO
9 (bYHKIJHH HA OTpE3Ke 1 dopmyn, ananuz Gopmyl, peuieHHEe TEKCTOBBIX
- KOJMYECTBEHHBIX W  KAa4eCTBEHHBIX  3ajad,
10 HaxosxneHne HanOoJIbIIEro 1 HAMMEHBLIET0 3HAYeHUsI HePEepbIBHOM 1 BHTONHEHWE  3a7aHWii [0  DA3rPAHHUCHHIO
(byHKUMM Ha OTpesKe HOHATHUH, caMOCTOsATeNIbHasE padoTa ¢ y4eOHUKOM,
11 Haxosxnenne HanOoJIbIIEro M HAMMEHBIIETO 3HAYEHUsI HEMPEPhIBHOMN 1 CHCTeMATH3aIMs y9eGHOTO MaTepHala, CIyIIaHHe
(yHKIMHI Ha OTpE3Ke U aHaIu3 BBICTYIUICHMH CBOHUX TOBApHILCH; -
12 Haxosxnenue HanOoJIbIIEro M HAMMEHBIIETO 3HAYSHUsI HEMPEPhIBHOM 1 IIPOEKTUPOBATH CUTyalu1 u COOBITHS,
(GYHKIIMU Ha OTpe3Ke pa3BUBAIOIINE 3MOIMOHAIBHO-IICHHOCTHYIO cepy

13 [IprmeneHre npou3BOIHOM JUIsl HAXO0KICHUS HAWIYYILIETO PELICHUS B 1 00yH4aroIIerocs
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IMPUKJIAAHBIX 3aaa4ax

[IpuMeHeHne MPOU3BOIHOM U1l HAXOKACHUS HAWIY4IIeTO PELICHNS B

14 1
MIPUKJIATHBIX 3a7a9ax
15 [TpumMeHeHme MPON3BOTHON IS ONIPEAETICHHSI CKOPOCTH U YCKOPEHHS 1
mporiecca, 3a1aHHOTro (HOopMYIoH Min rpagukom
16 [TpumMeHeHwe MPON3BOTHON IS ONIPEIETICHISI CKOPOCTH U YCKOPEHHS 1
nporiecca, 3aJ[aHHoro (GopMyIIoi wiu rpadukom
17 Komnozunus pyHkimii 1
18 Komnosunus ¢pyHkumii 1
19 Komnosunus ¢yHkumii 1
20 I'eomeTpudeckue oOpa3bl ypaBHEHHH Ha KOOPAMHATHOHN TUIOCKOCTH 1
21 I'eomeTrpuueckue oOpa3bl ypaBHEHUH Ha KOOPIMHATHOM MJIOCKOCTH 1
29 Kontponbras padota: "MccnenoBanue GyHKIINNA ¢ TOMOIIBIO 1
MPOU3BOAHOIM"
IlepBooGpa3Hasi M HHTErpaJ 12
23 [TepBooOpa3Hasi, OCHOBHOE CBOWCTBO TIEPBOOOPA3HBIX 1
24 [TepBooOpa3Hbie aneMeHTapHbIX GYHKIMA. [IpaBuia HaX0XKACHUS 1 - YCTaHaBIuBaTb NOBEPUTCIILHBIC OTHOLICHHA
1EPBOOOPA3HBIX MEXITY yYUTEIeM u oOyJaromumucs,
[TepBooOpa3ubie AmeMeHTapHBIX QyHKINN. [IpaBuiia HaXoKACHUS criocobeTBYIOmHX TIOSHTHBHOMY ~ BOCHPHATHIO
25 HepBO0Gpa3HBIX 1 yJamyMucs TpeOOBaHWM M mpock0d yduTens; -
26 - T - 1 NpUBJICKaTh ~ BHUMaHHE  OOYyYaloIIUXCId K
HTerpal. ['eoMeTpuvecKkuii CMBICI HHTErpaia 0By IAeMO Ha ypoKe HHAOPMAIINIL,
7 Brruuciienue onpenenéHHoro nHTerpaia mno gpopmyie HproroHa- 1 AKTHBHM3AIMM  TIO3HABATENHHOH  JeSATeIbHOCTH
Jlenbnuna oOydaromuxcs; - THoOyXaaThb  OOydaronmxcs
28 Brrauciienue onpeenéHHoro nHTerpaia mno gpopmyie HproroHa- 1 coOmomaTh Ha ypoKe MPHHIHUIBI  Y4eOHOH
JleitbHuna TUCIUIUIMHBI M CaMOOPTaHU3alluK; MPHUBIEKATh
29 [TpuMmeHeHne uHTErpana st HaX0XKACHUS TUIOIaied TUIOCKUX (puryp 1 BHUMaHHE O0YYaKOIMXCsl K IEHHOCTHOMY aCIEKTY
30 [TpumeneHne uHTErpana st HAX0XKACHUSI 00bEMOB T€OMETPUUECKIX Tell 1 M3yHACMBIX Ha ypOKE ABJICHHH, TIOHATHH, IPHEMOB,
31 o " " 1 - MPUMEHATh HA YpPOKE HHTEPAKTUBHBIE (POPMBI
pumeps! pereHnit quddepeHnnaIbHbIX YpaBHEHHHA paGoTh,  CTHMYJHDYIONME  TO3HABATENHHYIO
32 [Tpumeps! pemenuii 1udppepeHnaIbHbIX ypaBHEHUI 1 MOTHBAIIHAIO 00YJaAOIIIXCSE;
33 MatemaTuuecKkoe MOJIEIIMPOBAHKIE PEAbHBIX MPOIIECCOB C TIOMOIIIBIO 1
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mddepeHnnanbHbIX YpaBHEHUH

34 Kontponbnas padota: "[leppoobpa3Hast u maTerpan” 1
I'pa¢uxu Tpuronomerpuuyeckux pynkuuii. Tpuronomerpuyeckue 14
HepaBeHCTBa
35 Tpuronomerpuyeckne GyHKIINU, UX CBOMCTBA U rpaduKu 1
36 Tpuronomerpuveckne GyHKINHU, KX CBOMCTBA U rpaduku 1
37 Tpuronomerpruyeckue GyHKINH, UX CBONCTBA U rpaUKU 1
38 TpuronomeTpryeckue GyHKIUH, UX CBOWCTBA ¥ TpaQuKu 1 - YCTaHABIIMBATH HOBGPMT@HLHH; OTHOIICHNA
o MEX UTEIeM u 00yJaromuMucs
39 Tpuronomerpuveckne GyHKIINU, UX CBOMCTBA U rpaduKu 1 Y i yraom ’
» - CHOCOOCTBYIOIIMX  MO3UTHBHOMY  BOCIIPHSTHIO
40 OTt0op KopHE# TPHTOHOMETPHYECKHX YPABHEHHI € NOMOIIBIO 1 yaanpMics TpeGOBaHMii M TPOCKG yuMTens; -
TPHUTOHOMETPHHUCCKOM OKPYKHOCTH NpUBIEKAaTh  BHAMaHWe  OOydarommuxcs K
a1 OT160p KOpHEHN TPUTOHOMETPUUECKHUX YPAaBHEHHI C MOMOIIBIO 1 00cyx1aeMoi Ha ypoke nHpopManuu,
TPUTOHOMETPUYECKON OKPYKHOCTH AKTUBU3AIIIH HO3HaBaTeIbLHOMN TEATCIBHOCTH
42 OT60p KOpHEH TPUTOHOMETPHYECKHX YPABHEHHIA C TOMOIIHIO 1 oOyyaromuxcs; - MOOyKHarh — 00yYaromuxcs
TPUTOHOMETPUUYECKOH OKPYKHOCTHU co0mogaTh Ha ypoKe MPHHLUMIBI  y4eOHOU
43 OT60p KOpHEH TPUTOHOMETPHYECKUX YPABHEHUIA € TOMOLIBIO 1 AUCHUATUTAHBL - 1 CAMOOPTaHU3AINM,  IIPUBJICKAT
TPUTOHOMETPHUECKOH OKPYKHOCTH BHUMaHHE 00Yy4aroLIUXcs K LICHHOCTHOMY aCIeKTy
U3y4yaeMbIX Ha YPOKE SIBJICHUH, IOHATUH, IPUEMOB;
44 Penienne TpuroHOMETPUYECKUX HEPABCHCTB 1
- IPUMEHATh HA YPOKE MHTEPAaKTUBHBbIE (OPMBI
45 Penienne TpuroHOMETPUYECKUX HEPABCHCTB 1 pabOTH,  CTHMYTHMPYIOUIHE  TO3HABATEIHHYIO
46 Penienne TpuroHOMETPUYECKUX HEPABCHCTB 1 MOTHBALMIO 00yJarOIUXCS
47 Pernrenne TpUroHOMETPHUYECKUX HEPABCHCTB 1
48 Kontponsnas pabora: "['paduku TpuroHoMeTpu4ecKux QyHKIIHA. 1
Tpuronomerpuyeckue HepaBeHCTBA"
HppannonanbHblie, MOKa3aTeJdbHbIC U JIOTapudMUUeCKe 24
HEpPaBEeHCTBA
49 OCHOBHBIE METOIbl pelIeHHsI TOKa3aTeIbHbIX HEPABEHCTB 1 - YCTAHABNMBATH JIOBEPUTENBHEIE OTHOMICHHS
50 OCHOBHBIE METOIbl pelIeHHsI TOKa3aTeIbHbIX HEPABEHCTB 1 MEKIY yaHTEneM " 06YJAOLIIMECH,
51 OCHOBHBIE METO/IbI peIIeHHsI TOKa3aTeIbHBIX HEPABEHCTB 1 CHOCOOCTBYIOUIMX  MO3UTUBHOMY  BOCIPHSTHUIO
52 OCHOBHBIE METO/IBI PEILIEHUS IOKA3ATEIbHBIX HEPABEHCTB 1 y4alluMHCA TPeOOBaHMIT M MPOCKO yunrens; -
53 OCHOBHBIE METO/IbI pelIeHHs JJorapu(pMUUECKUX HEPABEHCTB 1 TpHBJICKATh BHUMaHMe  Obywatomuxcs K
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94 OcCHOBHBIE METOIbI pelIeHUs JIOTapu(PMUIECKUX HEPABEHCTB 1 obcyxaaemoit Ha yYpOKe uHpopMaIuy,
95 OCHOBHBIEC METOIbI pelIeHHs JIOTapU(PMUIECKUX HEPABEHCTB 1 AKTHBH3ALMH  IMMOSHABATCIRHOM  ACATCIBHOCTH
56 OCHOBHBIE METOIbI pelIeHHs JIOTapU(PMUIECKUX HEPABEHCTB 1 obysalomprxcs; - mOOyxRAaTh 06yqa}0mﬂxcf
57 o 1 coOmoaTh Ha YpOKE NPUHLMUIB  y4yeOHOU
CHOBHBIE€ METOIbI PEIICHHS HPPAIOHAIBHBIX HEPABEHCTB MMCIMIIMEGL M CAMOOPTAHHM3AIMM; MPHBJICKATH
58 OcCHOBHBIE METO/Ibl PELLICHUS] UPPALIMOHAIbHBIX HEPABEHCTB 1 BHUMAaHHE OO0YYAOMIUXCS K IIEHHOCTHOMY aCIeKTy
59 OcCHOBHBIE METO/Ibl PEILIEHUS UPPAIIMOHATIbHBIX HEPABEHCTB 1 U3ydaeMbIX Ha YPOKe SIBJICHUH, MOHITHH, IPHEMOB;
60 OcCHOBHBIE METO/IbI PEILIEHUS UPPAIIIOHATIbHBIX HEPABEHCTB 1 - NPUMEHATh HA YPOKE HHTEPAKTUBHBIC (POPMEI
61 I'padrueckre METO b pelIeHUs UPPAIMOHAILHBIX YPaBHEHUN 1 paCoTE,  CTUMYTHDYIONEE — MOSHABATENLHYIO
62 r - 1 MOTHBAIMIO0  OOy4aroUIuXcs;  pealu30BbIBATH
paduuecKrie METO b PEIICHUs] MPPAIMOHATIBHBIX YPaBHECHUN BOCIIMTATCIBHBIC BOIMOKHOCTH B  PasIHUHBIX
63 ['padmyeckure MeTo bl peleHus MOKa3aTeIbHbIX YpaBHEHUI 1 BUJAX JESITEIHHOCTH OOYUYAIOMIMXCS CO CIOBECHOM
64 I'pacdmueckue MeToIbl peleHus MoKa3aTeIbHbIX HEPABEHCTB 1 (3HAKOBOI) OCHOBOM: BBIBOJBI U JOKA3aTEIbCTBO
65 ['padmueckune MeTo bl pereHus JorapupMUIeCcKUX ypaBHEHUI 1 dopmyr, aHanu3 GOpMys, pELICHHE TEKCTOBBIX
66 I'paduaeckue MeToab! pemeHust Jorapu(PMIUIECKUX HEPAaBEHCTB 1 KOMMYCCTBCHHBIX M~ KA9YCCTBCHHBIX — 3ajad,
67 r 1 BBIMIOJIHEHHE  3aJaHMi 10  Pa3TpaHUYEHUI0
apruecKre MeTo bl pelIeHUs JJOTapU(PMHUUECKIX HEPABEHCTB .
pad ABL P pud P MOHATUH, CaMOCTOsATENbHAs paboTa ¢ yueOHUKOM,
68 I'papuueckre MeTobl pelIeHHs OKA3aTeIbHbBIX U JOrapu(pMUIECKUX 1 cHCTeMaTH3aLus YIeOHOTO MaTepuaia, CIyLIaHHe
YpaBHCHUU M aHAIW3 BBICTYIUIEHMH CBOMX TOBApHIIEH; -
69 I'padrueckue MeTo/1bl pelIeHNs OKA3aTeIbHbIX U JOrapu(pMUIECKUX 1 IPOEKTHPOBAThH CUTYyalluu u coObITHS,
ypaBHEHUH pa3BUBAIOIINE SMOLMOHAIBHO-IICHHOCTHYIO cepy
70 I'padmyeckue MeTo bl peleHus HoKa3aTeNIbHbBIX U JIOTapU(MUYECKIX 1 00yHaromerocs
HEpPaBEHCTB
71 I'paduueckue MeTo bl peleHNs OKa3aTeIbHbIX U JJOrapu(pMUIECKUX 1
HEpaBEHCTB
79 KonTtposnpHas padora: "UppanroHaibHble, IoKa3aTelbHbIE U 1
norapuMuUUecKue HepaBeHCTBa"
KommiekcHblie yncia 10
73 KommuiekcHble uncna. AnreGpandeckas 1 TpPUrOHOMETpHUecKasi popMbl 1 PEATM30BBIBATS BOCIHTATEBHBIC BOBMOKHOCTH B
3aMuCcH KOMIUIEKCHOTO YHciia
Pa3IMYHBIX BUJIAX JESITEIbHOCTH 00YyUYaIOIIMXCS CO
KommuiekcHble uncna. Anredpandeckast 1 TpUroHoMeTpuyeckast popmbl . . .
74 SATHCH KOMILICKCHOMO MHC/Ia 1 CIIOBECHON (3HAKOBOW) OCHOBOW: BBIBOJABI U
JI0Ka3aTeNNbCTBO OpMyJ,  aHalu3 opMyJI
75 Apudmernueckue onepanu ¢ KOMIJICKCHBIMU YUCTIAMH 1 opmy1, Qopmy1,
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76 Apudmernueckue onepanui ¢ KOMITICKCHBIMU YUCTIaMH 1 pelieHrne  TEKCTOBBIX  KOJMYECTBEHHBIX  H
77 N300paskeHne KOMIUIEKCHBIX YUCEl Ha KOOPAWHATHOH IJIOCKOCTH 1 KayeCTBEHHBIX 3aJlay, BBIMOJHEHHUE 33aJaHUN IO
78 N300paskeHne KOMIUIEKCHBIX YUCEl Ha KOOPAWHATHOH IJIOCKOCTH 1 pa3srpaHNUYCHHUIO  TMOHSATHH,  CAaMOCTOSTEIbHAs
79 ®opmyna Myaspa. KopHu N-o#i cTeneHu u3 KOMILUIEKCHOTO Yucia 1 paboTa ¢ y4eOHHKOM, CHCTEMAaTH3alus y4eOHOIo
80 ®opmyna Myaspa. Kopau N-oii creneHn n3 KOMILIEKCHOTO YHCIIa 1 MaTeépuala, CIYyIIaHUC M aHaIu3 BBICTYIUICHUN
81 [IpumeHeHne KOMIUIEKCHBIX YUCEIT JUIs pellieHns GPU3NYECKUX U 1 CBOUX TOBapHINEH, - IIPOCKTUPOBATE CUTyallMH M

TeOMETPUIECKUX 3a1a4 coOBITHS, pa3BUBaroIINe HMOIMOHATBEHO-
82 KonTponsnas pabora: "KommiekcHsie yucna' 1 LICHHOCTHYIO cepy

HartypaJabHble U neJibie yncia 10
83 HarypanbHbic 1 Hesbic wucna 1 peaTM30BBIBATh BOCIHUTATEIHFHBIE BO3MOXKHOCTH B
84 HarypanbHeie u nenbie yncia 1 pa3IMYHBIX BUAAX JEATEIbHOCTH 00Y4arOIUXCs CO
85 [IprumeHeHre TpU3HAKOB JETUMOCTH LIEJIBIX YUCEN 1 CIIOBECHOUW (3HAKOBOW) OCHOBOW: BBIBOJBI H
86 [IpuMeHeHne MPU3HAKOB ACTUMOCTH EIBIX YHCEIT 1 JIOKA3aTeNbCTBO  (hopmyn,  aHanus  opmyi,
87 [Ipumenenne npuzHakoB Aenumocty nenbix yrcesn: HOJ u HOK 1 PCIICHAC  TCKCTOBBIX  KOJTMHCCTBCHHBIX — M
88 n HOT 1 HOK 1 KayeCTBEHHBIX 3aJlay, BBIMOJHEHHE 3aJaHUN IO

pUMEHEHHEe MPU3HAKOB AeauMocTy Henbix yncen: HOJ u DATDAHMYEHMIO  TOHATHH,  CAMOCTOATENbHAA

89 [TpuMeHeHre NPU3HAKOB JEIMMOCTH LIETIbIX YUCEI: OCTATKH 110 MOIYIIIO 1 paborta ¢ y4eGHHKOM, CHCTeMaTH3auus y4eGHOro
90 [IpuMeHeHne NPU3HAKOB JAETUMOCTH IIEJIBIX YHCEI: OCTATKU [0 MOIYIIIO 1 MaTepuaia, CIylIaHWe U aHaIU3 BBICTYIUICHUN
91 [IpumeneHre NpU3HAKOB JETUMOCTH LIEJIBIX YUCEN: alroput™ EBkinaa 1 CBOHUX TOBApHILCH; - IIPOCKTUPOBATH CUTyallUH M

JUISL PELLICHNS 3324 B LENbIX YHCIAX coObITHS, pa3BUBaroIIne SMOLIMOHAIILHO-
92 KonTtpospHas padota: "Teopus nenbix yncen" 1 IeHHOCTHYIO chepy obyatomerocs

CucteMbl pallHOHAJIbHBIX, HPPAIUOHAJIbHBIX MOKA3aTEJIbHbBIX U 12

JorapupmMuyecKux ypaBHeHHii
93 Cucrema ¥ COBOKYIHOCTh ypaBHEHH. PaBHOCUIIbHBIE CHCTEMBI U 1 - YCTAHABIMBATL JIOBEPHTENBHBIE OTHOLICHHS

CHCTEMBI-CIICACTBHS MESK LY YUHUTENEM u 00y4aroIUMHCH,
94 Cucrema n COBOKYITHOCTb ypaBHeHPIﬁ. PaBHOCHIIEHBIE CUCTEMBI U 1 CHOCOGCTBYIOH.II/IX MO3UTHUBHOMY BOCIHPHUATHUIO

CHCTEMBI-CIIEICTBHS yyalmuMucs TpeOOBaHMH M MPOCBO y4yuTems; -
95 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U COBOKYITHOCTEH pallMOHAIbHBIX 1 IPUBJICKATh BHUMaHHC oOyyarommxcs K

ypaBHeHI/Iﬁ O6CY)KIL8.CMOI71 Ha YPOKE I/IH(I)OpMaI_[I/II/I,
96 OCHOBHbIE METO/IBI PEIIEHHS CHCTEM M COBOKYIHOCTEH MPPAIIMOHAIBHBIX 1 aKTHBU3ALMA  TO3HABATCIPHON  JCATEIBPHOCTH

ypaBHeHHit oOydaromuxcs; - TOOYyXIaTh  OOy4aromuxcs
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97 OCHOBHBIE METO/IbI PEIICHHS CUCTEM U COBOKYITHOCTEH MOKa3aTeNbHBIX 1 coOmonath Ha ypoKe TPHHLIHUIBI  Yy4eOHOMH
ypaBHEHHI JMCHUIUIMHBL W CaMOOpPTaHW3allid; TPUBJICKATh
98 OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U COBOKYITHOCTEH MOKa3aTeJIbHbIX 1 BHHMAHHE 00yYAOIINXCS K [ICHHOCTHOMY aCIeKTy
ypaBHEHHi U3y4aeMBbIX Ha YPOKE SIBJICHUM, TOHATUH, IPUEMOB;
99 OCHOBHBIEC METO/IbI PEIICHHS CUCTEM U COBOKYITHOCTEH 1 j gp HMCHATE Ha YpOKE HHTCDAKTHBHEIC (opMBL
JOTAPUpMHHECKIX YpABHEHHA paboThl,  CTUMYIUPYIOIIME  TO3HABATEIBHYIO
- MOTHBAIMIO 00yJarOIINXCs;
100 OCHOBHBIE METO/IbI PEIIEHHS CUCTEM U COBOKYITHOCTEH 1
Jorapu(PMUIECKUX ypaBHEHUN
[TpuMeHeHne cUCTEM K PEHICHHIO0 MaTeMaTHYECKHX 3/1a4 U 3aj1a4 U3
101 pa3MYHBIX 00JIacTeil HAYKH U pEeANTbHON KU3HH, HHTEPIPETALIUS 1
MOJTyYCHHBIX Pe3yJIbTaTOB
[TpuMeHeHme cUCTEM K PEIICHHI0 MaTeMaTHYECKHX 3a/1a4 U 3a71a4 U3
102 pa3MYHBIX 00JIacTeil HAYKH U pEeANTbHON KU3HH, HHTEPIIPETALIUS 1
MIOJIy4EHHBIX pe3yJbTaToOB
[IpuMeHeHre HEpPaBEHCTB K PELICHUIO MaTEMATUYECKUX 3a/1ay U 3a]a4d U3
103 pa3IUYHBIX 00JIaCTeH HAYKU U PEaTbHOM KU3HH, HHTEPITPETAIUS 1
MOJIy4EHHBIX pe3yJbTaToOB
104 KonTtponbHas padoTa: "CucteMbl palliOHATIBHBIX, HPPAITMOHATBHBIX 1
MOKa3aTeIbHBIX U JIOTapU(PMUICCKUX YpaBHEHUN"
3agaum ¢ napaMeTpaMu 16
105 PanmionansHbIe ypaBHEHUS ¢ ITapaMeTpamMu 1
- YCTaHaBIMBaTh JIOBEPUTENIbHbIE OTHOIIEHUS
106 PanmonanpHbIe HEpaBEHCTBA C TapaMeTpaMu 1 MEKTY yauTeNeM - o6yuaromumMucs,
107 ParoHanbHble CUCTEMBI ¢ TapaMeTpaMu 1 CHOCOOCTBYIOIIMX ~ MO3MTHBHOMY  BOCIIPUSATHIO
108 WppaunoHajibHble YpaBHEHUS, HEPABEHCTBA C NapaMeTpaMu 1 ydYaluMucst TpeOOBaHUH M TIPOCHO y4uTeNs; -
109 HppanyoHanbHbIe CUCTEMBI C TApAMETPAMU 1 HgHBHeKaTb _  BHUMAaHHC obysatommxes K
o0cyxaemMoi Ha OKe uHpOopMaLuu
110 Iloka3zarenpHble ypaBHEHUS, HEPABEHCTBA C IApaMEeTpaMu 1 YA Ypoxe, (popma,
aKTUBHU3AI[MM  [I03HABATEJIbHOM  JEATENbHOCTH
111 [Toka3zaTenbHbIE CUCTEMBI C TapaMeTpaMU 1 oOywaromuxcs; - NOOyKHaTh  0OYYarOIUXCs
112 Jlorapugmuueckue ypaBHEHHsI, HEPAaBEHCTBA C MapaMeTpaMu 1 coOMIOaTh HAa YpOKE TPHHIMILI  y4eOHOU
113 Jlorapupmuueckue CUCTEMBI ¢ TapaMeTpaMu 1 AUCIMIUIMHBL M CaMOOpraHu3allMy; IPHUBIIEKAThH
114 TpUroHOMETpPHYECKHE YPABHEHHS C TIADAMETPAMH 1 BHUMAHHE O0yqalomuxes K LICHHOCTHOMY acCIeKTy
U3y4aeMbIX Ha YPOKE SIBJICHUH, TOHATUH, IPHEMOB;
115 TpuroHomeTpruyeckue HEPaBEHCTBA C MapaMeTPaMu 1
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116 TpuUroHOMETpUYECKUE CHCTEMEI C ITapaMeTpamMu 1 - MPUMEHATh HA YPOKE HHTECPAKTUBHBIC (DOPMEI
117 [TocTpoenue u uccneaoBaHUE MATEMATUHIECKUX MOJIEJICH peabHbIX 1 paboTsl, CTUMYJIMPYIOIINC NO3HABATCIIbHYIO
CUTYallMi C MOMOLIBIO YPABHEHUH C TapAMETPAMHU MOTHBALHIO 00YJAOLIIXCS
118 [TocTpoeHue 1 UCCIIeIOBAaHIE MaTEMATHICCKUX MOJICIICH peaTbHBIX 1
CHUTYyaINi C MOMOIIBIO CHCTEM ypaBHEHHH C mapaMeTpaMH
Y:
119 [TocTpoeHwue 1 UCCIIeIOBAHIE MAaTEMATHICCKUX MOJIEIIEH peaTbHBIX 1
CUTYyaIMi C IOMOIIBIO CHCTEM ypaBHEHUH ¢ mapaMeTpaMi
Y
120 KonTpospHas pabora: "3amaqn ¢ mapamerpamu’ 1
IloBTOpEHUE, 06001IeHNE, CHCTEMATH3AMS 3HAHUI 16
121 IToBTOpenue, 06061eHNe, ccTeMaTH3alus 3HaHuil: "YpaBHeHUs " 1
122 [ToBTOpeHue, 0000IIeHNE, cCUCTeMaTH3aIs 3HaHWi: "Y paBHEHHS " 1
193 [ToBTOpeHmEe, 0600MIIeHNE, CUCTEMATH3AIIMS 3HAHUH: Y paBHEHUSI. 1
Cucrems! ypaBHeHUI"
124 IToBTOpeHmEe, 0600IIeHNe, cucTemMaTu3anus 3Hanni: "HepaBencraa" 1 - YCTaHaBIMBATh JOBCPUTCIILHBIC OTHOLICHHUS
125 IToBTOpenue, 0600LIeHNe, CHCTeMaTH3alus 3HaHuii: "HepaseHncTsa" 1 Memﬂ}é yIHUTEICM n 00yuaroImUMuCH,
N croco0CTB X  MO3UTHBHOM BOCHPHUITHIO
126 [ToBTOpeHue, 0600mEeHne, cucTemaTr3alus 3Hanuii: "HepaBeHncraa" 1 yiom . Y p
o . yYalUMHCS TPeOOBaHWK W TPOCHO yUYUTENS; -
197 HOBTOpeHI/Ie,”0606HIGHI/Ie, cucrematu3anus 3Hanui: "IlpousBoaHas u eé 1 NPUBJIEKATE BHUMAHYE oByuaroIHIXCA K
HPUMCHCHHC 00CyXKIaeMoli HA  YpOKe uapOpMAaIHH,
128 [ToBTOpeHue, 0600mIeHne, cucTemaTu3anus 3Hanui: "IlponsBoaHas u eé 1 AKTUBM3AIlMM  TIO3HABATEIBLHON  JeSTEIbHOCTH
IpuMeHeHue" oOyJaronuxcsi; - TOOYXJaTh  OOyYaroIIMXCs
199 [ToBTOpEeHME, 0000IIEHNE, cucTeMaTu3anus 3HaHui: "IIpon3BoaHas u eé 1 cobmozaTb Ha ypOKEe HNpPUHLMIBI  y4eOHOM
npuMeHeHue" JUCIUIIJIMHBI M CaMOOPraHW3allud; IPHUBJICKATh
130 [ToBTOpEHME, 0000IEHHE, CUCTEMAaTH3alMs 3HaHui: "YHTerpa u ero 1 BHUMAHHE 00Y4aloIINXCs K LICHHOCTHOMY acleKTy
npuMerere" M3y4aeMbIX Ha YPOKE SIBJICHHM, MOHSATHIA, TPHUEMOB;
N - OPUMEHATH HA YPOKE HMHTEPAKTUBHBIE (HOPMBEI
131 [ToBTOpenue, 060061eHNe, cucTemaTH3alus 3Hanuil: "OyHkuun" 1 p yP P (bop
o . paboThI, CTUMYIIUPYIOIINE MMO3HABATEIbHYIO
132 IToBTOpenue, 06001IeHNe, crcTeMaTH3alus 3HaHui: "OyHKIIH 1 MOTHBAIIIIO 06y AOIIHXCS;
133 [ToBTOpenue, 06061eHNe, cucTemMaTH3alus 3Hanuil: "OyHkuun" 1
134 HTorosasi KOHTpoJIbHAs paboTa 1
135 HTorosasi KOHTpOJbHas padoTa 1
136 IToBTOpenue, 0000IIEHNE, CHCTEMATU3AINAS 3HAHUI 1
bl b
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‘ OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136 ‘ KonTtponpnbix padot 10
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DOE/EPAJIBHASA PABOYAS IIPOIT'PAMMA YYEBHOI'O KYPCA
«I'EOMETPUS»

HOACHUTEJIBHASA 3AIIMCKA

I'eomerpust sBusiercs oaHUM U3 0a30BbIX KypCcOB Ha YpOBHE CpeAHEro oOLIero
o0Opa3oBaHUs, TaK Kak 0O0eCreyrMBaeT BO3MOXXHOCTb HW3Y4YEHHUS NIUCHHIUIMH E€CTECTBEHHO- HAyYHOM
HalpaBJICHHOCTH M TPEAMETOB TyMaHMTapHOro uukia. [loCKOJbKy JIOTMYECKOE  MBILUIEHUE,
dopMupyeMoe MpH W3y4eHHH OOYYaIOMIMMHUCS TOHSITUHHBIX OCHOB TEOMETPHH, TPH JO0Ka3aTeIbCTBE
TEOpEM M TOCTPOCHUH IIETIOYKH JIOTUYECKUX YTBEP)KIEHUM IMpHU pElIeHUH T'€OMETPHUUYECKUX 3ajad,
YMEHHUE BBIABUraTb U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEICTBEHHO MCIIOJIB3YIOTCS MPU PELICHUM 3a]ad
€CTECTBEHHO-HAayYHOT0 IIMKJIA, B YACTHOCTH (PU3UYECKUX 3a/1ad.

Lenp ocBoeHust mporpammbl ydeOHOro kypca «l'eomerpuss» Ha yriiyOJI€HHOM ypOBHE —
pa3BUTHE UWHAMBUIYAJIbHBIX CIOCOOHOCTEH OOydarommxcsi TMpH U3YYEHUM TE€OMETpPUH, Kak
cocTaBisIIollel  mpeaMeTHOM obimactu  «Marematuka u  uHGopMaTHKa» yepe3 obecrieyeHue
BO3MOKHOCTH TPHOOpETEHUS M HCIOJIb30BaHUS Ooyiee TIyOOKMX T'E€OMETPUYECKUX 3HAHUH U
NercTBUM, crneuu(UYHbIX TEeOMETPUM, W HEOOXOJMMBIX I YCHEIIHOro MpodeccHOHaTIbHOrO
00pa3oBaHMs, CBSA3aHHOTO C HCIIOJIb30BAHHEM MaTEMAaTHUKH.

[IproputeTHBIMHM 3ajauaMH Kypca T€OMETPHM Ha YIIyOJEHHOM YpOBHE, DPACHIMPSIONINMH U
YCUJIMBAIOUIMMU Kypc 0a30BOr0 YpOBHS, SIBIISIOTCS:

pacuIMpeHne NpeACTaBIEeHHs] O FeOMETPUM KaK 4acTH MHUPOBOM KyJbTyphl M (popMHpOBaHHE
OCO3HaHUS B3aUMOCBS3U T€OMETPUHU C OKPYKAIOIIMM MUPOM;

(GopMHpOBaHME TPEJICTABIECHUSI O IPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIMX
MaTEMaTHYECKUX MOJEISIX, MO3BOJIAIOUIMX ONMCHIBATh W HM3y4aTb pPa3HbIE SBJIECHHUS OKPY)KAIOIIEro
MUpa, 3HaHUE MOHATUHHOTO anmnapata 1o pasaeny «CrepeoMeTpus» y4eOHOro Kypca reéOMeTpHH;

(GbopMHpOBaHHE YMEHHSI BIIaJIeTh OCHOBHBIMU IOHSATHAMHU O IPOCTPAHCTBEHHBIX (QUrypax H
X OCHOBHBIMHM CBOMCTBaMM, 3HaHHUE TeopeM, (OpMya U yMEHHe

UX TPUMEHSTh, YMEHMs JIOKa3blBaTh TEOPEMbl W HAXOAUTh HECTAHAAPTHBIE CHOCOOBI
peleHus 3a/1ad;

(dopMHMpOBaHME YMEHHUS paclo3HaBaThb Ha 4YepTexkaX, MOJENAX U B peaJbHOM MHpE
MHOT'OIPaHHUKH U TeJla BpallleHHsl, KOHCTPYUPOBATh T€OMETPUUYECKHUE MOJEIIH;

(opMHpOBaHHE NMOHUMAHMSI BO3MOXKHOCTH aKCHOMAaTHYECKOI'O IMOCTPOCHUS MaTeMaTHYECKHX
Teopuid, (GopMuUpoBaHUE MOHMMAHMS POJM AKCHOMATHUKU IPU MPOBEJCHUM PACCYKIACHUMH;

(dopMHUpOBaHHE YMEHMs BIIaJIeTh METOJAMM JI0Ka3aTeIbCTB M aJTOPUTMOB DEIIECHUsS, YMEHUs
UX MPHUMEHATh, IPOBOJIUTH JOKa3aTelIbHbIE PACCYXJEHUS B XOJE pEUICHUS CTEePEOMETPUUECKHX
3aJa4 M 334a4 C NPAKTUYECKUM COAEPIKAHUEM,

¢dbopMHMpOBaHHE MPEJCTABICHUS O HEOOXOJAUMOCTH JIOKa3aTelabCTB IMpPU OOOCHOBaHHUHU
MaTeMaTHYECKUX YTBEP)KICHUH U POJIM aKCHOMATHKH B MIPOBEIEHUU JI€AYKTUBHBIX pacCyKIACHUMH;

pa3BUTHE M  COBEPLICHCTBOBAHME WHTEUIEKTYaJbHBIX W  TBOPUECKUX CIIOCOOHOCTEH
00y4JarolMxcsl, MO3HABAaTEIbHOM AaKTUBHOCTH, MCCIIEOBATENbCKUX YMEHUN, KPUTUYHOCTU MBIIUICHUS,
HHTEpEca K U3YUEHUIO T€OMETPHH;

¢dopmupoBaHue  (PYHKIMOHAIBHOW  TI'PaMOTHOCTH,  pEJIEBAaHTHOW TEOMETPUHM:  yYMEHHUs
pacrio3HaBaTh TPOSIBICHUSI T€OMETPUUYECKUX TOHATHUH, OOBEKTOB M 3aKOHOMEPHOCTEW B peasbHBIX
KU3HEHHBIX CHUTYAIMsIX M MPU M3YYEHUH JPYrMX Y4EeOHBIX IPEIMETOB, MPOSBICHUS 3aBUCHUMOCTEH U
3aKOHOMEPHOCTEW, MOJIEIMPOBAHUS PEAIBHBIX CHUTyallUld, HWCCIEIOBAaHUS TIOCTPOEHHBIX MOJEIEH,



MHTEPIPETALMU TOIYYEHHBIX pE3yIbTaToB.

OCHOBHBIMH COJIEp)KaTENbHBIMHM JTHHUSAMU ydeOHOro Kypca «l'eomerpusi» B 10-11 kmaccax
aBisitorcs: «lIpsMble M MIOCKOCTH B IPOCTPAHCTBEY,

«MHororpanHukn», «Tena BpalieHus», «BekTOpsl U KOOpAMHATHI B MPOCTPAHCTBEY,

«/IBUXKEHHUS B TPOCTPAHCTBEY.

CoopmymupoBannoe B DPI'OC COO TpeboBaHME «YMETh ONEPUPOBATH IOHITUSME,
pEJIEBAaHTHBIX TEOMETpUM Ha Yriayon€éHHoM ypoBHe oOydenums B 10-11 kmaccax, OTHOCHTCS KO
BCEM COJIEpXKATENbHBIM JIMHUSM Y4eOHOTO Kypca, a (OpPMHpOBAaHHE JIOTMYECKHX YMEHHI
pacrpenensieTcsi He TOJBKO IO COJAEPXKATeNIbHBIM JIMHHSM, HO W 1O rojgam oOyudenus. CopepkaHue
0o0pa30BaHMs, COOTBETCTBYIOIEE MPEIMETHBIM pe3yiabTataM ocBoeHuss DenepanbHoil  pabouei
MpOrpamMMbl, PacHpeleNéHHbBIM MO rojiaM OOy4deHHs, CTPYKTYpUpOBAaHO TakUM 0Opa3oM, 4TOObI KO
BCEM OCHOBHBIM, TPUHIMIHATGHBEIM BOIpOCaM OOydaromuecs oOpamaanch HEOJHOKPATHO. ITO
MO3BOJIIET OPraHW30BaTh OBJIA/ICHUE TEOMETPUIECKUMH TOHITHAMU M HaBBIKAMH TOCIIEOBATEIBHO U
MOCTYNATEIbHO, C COONIOJCHUEM MPUHIMIIA MPEEeMCTBEHHOCTH, a HOBBIC 3HAHHS BKIIIOYATH B OOIIYIO
CUCTEMY TE€OMETPUYECKUX MPEJICTaBICHUNA O0OyJaromuxcs, pacmupsiss u yriayonss e€, oOpasys
MIPOYHBIE MHO>KECTBCHHBIC CBSI3H.

[epexonx kK M3y4EHUIO TEOMETPUH Ha YTITyOJIEHHOM YPOBHE MO3BOJISIET:

co3mare ycioBus s guddepenmmanym  00ydeHHs, TOCTPOSHHSI  WHAWBHUIYaTbHBIX
00pa3oBaTeNIbHBIX TPOrpaMM, OOECHEYHUTh YrIyOJ€HHOEe HW3YYeHHE TEOMETPHUH KaK COCTaBJISIOIICH
yueOHOrO TIpeMeTa «MaTeMaTHKay;

MOArOTOBUTh OOYyYAIOMIMXCS K MPOJODKEHHIO HM3Yy4eHHMs] MaTeMaTHKd ¢ y4éroMm BbIOOpa
Oynymert mnpodeccun, obecreynBasi MPEEMCTBEHHOCTh MEXIy OOMMM U MpodeccHoHATbHBIM
oOpa3oBaHHEM.

Ha uzyuenue yuebnoro xypca «I'eomeTpusi» Ha yriayOJI€EHHOM YpOBHE OTBOJUTCS

204 vaca: B 10 kmacce — 102 gaca (3 uwaca B Hememo), B 11 ximacce — 102 yaca (3 gaca B
HEJIEITIO).



COIAEPKXAHUE OBYYEHUA

10 KJIACC

IIpsiMble ¥ NJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHUA cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb, IPOCTPAHCTBO.
[lonsiTue 00 aKCHMOMAaTMYECKOM TIOCTPOEHUU CTEPEOMETPUHU: AKCUOMBI CTEPEOMETPUM U
CIIEJICTBUS U3 HUX.

B3anmHoe  pacmosio)keHHe — NpSAMBIX B IPOCTPAHCTBE:  MEpeceKaroluecs,
napajulelibHble W CKpeluBaromuecs: mnpsimble. [Ipu3HaKu  CKpeIMBAIOMIMXCS — MPSAMBbIX.
[TapamienbHOCTh MPSIMBIX M IUIOCKOCTEH B IPOCTPAHCTBE: MapasUiebHble MpsMble B
MIPOCTPAHCTBE, MAPAJUIETBHOCTh TPEX NPAMBIX, NAPAUIEIbHOCTh MPSIMOW M TUIOCKOCTH.
[TapannenbHOe W LEHTpPaJIbHOE MPOEKTUpOBaHHE, n3o0pakeHue ¢uryp. OCHOBHBIE CBOMCTBA
MapajuIeIbHOTO MpoeKTUpoBaHus. M3o0paxkenne Guryp B mapajuiebHON NPOEKIMU. YTIJIBI C
COHAIIPaBJIEHHBIMU CTOPOHAMH, YroJl MEXIy MpsIMbIMU B IpocTpaHcTBe. [lapannensHocTh
IJIOCKOCTEH: TMapajuleibHble IMJIOCKOCTH, CBONCTBA

napajuienbHbIX TuiockocTeil. IIpocreiimume npocTpaHCTBEHHbIE (UIyphl HA IMIOCKOCTH:
TeTpasAp, Mapajuieenumes], IOCTPOSHHE CeUeHUH.

[lepneHaUKYASIPHOCT, TPSAMON W TUIOCKOCTH: TEPICHIUKYISIPHbIE TIPSIMbIC B
MPOCTPAHCTBE, NpPsMbIE NAPAUICIBHbIE W NEPIEHIUKYJISPHbIE K IUIOCKOCTH, MPHU3HAK
MEPIECHIUKYISIPHOCTH MPSIMOM M TUIOCKOCTH, TEOpeMa O TMpAMOM MEepHEeHIUKYISIPHOI
mIockocty. OpTOroHanbHOE MpoeKkTUpoBaHue. [lepneHanKymnsap U HAaKIIOHHBIE: PACCTOSTHUE OT
TOYKH IO TIIJIOCKOCTH, pPAacCTOSIHUE OT NpsIMOM J0 IUIOCKOCTH, MNpoeKuus ¢GuUrypbl Ha
IJIOCKOCTh.  [lepneHauKymsIpHOCTh  IJIOCKOCTEH: TPU3HAK  MEPHEHAUKYISIPHOCTH  JBYX
mwiockocten. Teopema o TpEX NepneHANKYIIsSIpax.

VYrnel B MNPOCTPaHCTBE: YroJl MEXAy HpsMON M IUIOCKOCTBIO, JBYTPAaHHBIA Yrodi,
JIVHEWHBIA yroJs JBYrpaHHOro yrja. TpéXrpaHHbld W MHOrorpaHHbie yribl. (CBoiicTBa
IJIOCKMX YIJIOB MHOIOrpaHHoro yria. CBOHCTBa IUIOCKMX M JIBYTPAaHHBIX  YIJIOB
TPEXTPAHHOTO yriia. TeopeMbl KOCUHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIIa.

MHororpaHHMKH

Bunapl MHOrorpaHHMkoB, pa3BEpTKa MHOrorpanHuka. [Ipusma: N-yroisibHas mnpusMma,
npsiMasi ¥ HaKJIOHHasl MPU3MbI, OOKOBas M MOJHAs MOBEPXHOCTh MNpu3Mbl. [lapamnenenunesn,
NPSAMOYTOJIbHBIA TapajuieNenunes M ero cpoicrBa. Kparuyaiiime myTd Ha TOBEPXHOCTH
MHororpanHuka. Teopema OJiinepa. I[IpoctpanctBennas teopema Iludaropa. IMupamumma: n-
yrojibHas NHpaMHUAa, TNpaBWibHAasg U yceu€HHas nupamuzabl. CpoiicTBa pédbep M OOKOBBIX
rpaHell MpaBWIbHOM TmMpaMuibl. [IpaBWiIbHBIE MHOIOTPAaHHMKH: IIPaBWIbHAs MpU3Ma U
MpaBUJIbHASI MHUpaMKa, MpaBUIbHAS TPEYroJibHAs TUpaMUAa W TMPaBHIBHBIA TeTpa’ip, KyoO.
[IpencrasineHue 0 NpaBUIBHBIX MHOTOTPAHHUKAX: OKTAdp, JOJAEKa AP U UKOCAIP.

BorunicneHre 971€MEHTOB MHOTOTPaHHHMKOB: pé&Opa, nauaroHanu, yriel. [lmomanm
OOKOBOM TOBEPXHOCTH U TOJHOW TMOBEPXHOCTH NPSIMON MPU3MBI, IUIONMIAb OCHOBaHUM,
TeopemMa O OOKOBOW TOBEPXHOCTH MpsMOil mpusMbl. [lnomans OOKOBOW MOBEPXHOCTH U
MOBEPXHOCTH MPABUIIBHON NUPAMHU/JIBI, TEOPEMA O TUIOLIAAN YCEUEHHON MUPAMHUJIBI.

CI/IMMeTpI/IH MHOT'OI'PpaHHUKOB. B MMPOCTPAHCTBE. DJIEMEHTHI CUMMCTPUHN CI/IMMCTpI/ISI B



MMpaBUJIBHOM  MHOIOI'PaHHUKE: IIPAaBWJIbHBIX CHUMMCTPHUA HapajUICICHUIICaa, NHPaMUIbL.
CUMMCTPHS IPAaBWIbHBIX ITPU3M, CUMMCTPUA HpaBPIJIBHOfI

BekTopbl ¥ KOOPAUHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOp, JJIMHA HEHYJIEBOIO BEKTOpa,
BEKTOpbl KOJUIMHEAPHBIE, COHANPABICHHBIE W IIPOTHUBOIIOJIOKHO HAIIPABJICHHBIE BEKTOPHI.
PaBenctBo BekTOpoB. JIEMCTBHSI € BEKTOpaMHU: CJIOKEHUE M BBIYMTAHUE BEKTOPOB, CyMMa
HECKOJIbKUX BEKTOPOB, YMHOXKEHHE BEKTOpa Ha uyucio. CBOWCTBAa CJOXKEHUS BEKTOPOB.
CpoiicTBa yMHOXXEHHUSI BeKkTOopa Ha uucio. IloHsarue kommiaHapHble BekTOpbl. Ilpu3Hak
KOMILIAaHAPHOCTH TpEX BekTopoB. [IpaBmno mnapamwienenunena. Teopema o0 pasiioKeHHH
BEKTOpa MO TpPEM HEKOMIUIAHAPHBIM BeKTOpaM. lIpsmoyronbHas cucreMa KOOpPAMHAT B
npoctpancTBe. Koopaunatsl BekTopa. CBsi3b MeXAy KOOpAMHAaTaMU BEKTOpa U KOOpAMHATaMH
TOYeK. YToa MexIay Bekropamu. CKasipHOE MPOU3BEICHHE BEKTOPOB.

11 KJIACC

Tena BpameHus

[TonsaTHsA: HUIMHAPUYECKAs TOBEPXHOCTh, KOHUYECKAs IMOBEPXHOCTh, Chepuueckas
MOBEPXHOCTh, OOpasyroliue MoBepxHocTed. Tena BpalleHWs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cdepa, map. BzaumHoe pacrnonoxkenue cdepbl U MIOCKOCTH, KacaTeabHas MIIOCKOCTh K
cdepe. N3o00pakenue e BpanieHus Ha MIIOCKOCTH. Pa3Béprka 1mmnmHapa u konyca. CUMMeTpHs
cdepsl u mIapa.

O6béM. OcHOBHBIE CBOWCTBAa 00BEMOB Teil. Teopema 00 00BEME MPAMOYrOJBHOTO
napasuienenunena u cieacreusg u3 He€. OOBEM MpsAMONW M HAKIOHHON MPHU3MBIL, IMIMHAPA,
nupaMuibl ¥ KoHyca. O0bEM 11apa U 11apoBOTO CErMEHTa.

Kom6unanum Tenm BpamieHuss U MHoOrorpaHHukoB. [Ipu3ma, BmMcaHHas B UMJIMHID,
onucaHHas okono muiauHiapa. [lepecedenue cdeprsl U mapa c miockocTbio. Kacanue mapa u
cheppl muockocThio. [loHATHE MHOrOrpaHHHMKa, OIMUCAHHOTO OKOJIO  cdepbl, cdepsl,
BIIMCAaHHON B MHOTOTPaHHUK WJIM TEJIO BPAIICHUS.

[Tnomane MoBepXHOCTH LMJIMHIPA, KOHYca, miomaas chepsl u e€ yacreit. [lomobue B
npoctpaHcTBe. OTHomieHHe O0O0BEMOB, IUIOIIAJACH  MOBEpXHOCTEH MOJAOOHBIX  (UTyp.
[IpeoOpa3oBanue moaoOus, romoTeTHs. PelieHue 3amady Ha MIJIOCKOCTH C HCIOJIb30BaHUEM
CTEPEOMETPUYECKUX METO/IOB.

[locTpoenne ceueHWii MHOTOTPAaHHMKOB M TeJl BpAalllEHUS: CEUYCHHS IMIIMHIpA
(mapayienbHO M TEPHEHAMKYISPHO OCH), CEUeHHs KoHyca (mapajUiebHOE€ OCHOBAaHUIO U
MIPOXOJSIEe Yepe3 BEpUIMHY), CEUYCHHUs Ilapa, METOAbl MOCTPOEHHS CEUYCHHIA: METOJ CIEJOB,
METO/] BHYTPEHHEr0 MPOEKTUPOBAHMUS, METO/ IIEPEHOCA CEKYIIEH MI0CKOCTH.

BekTopb! 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpocrpaHcTBe. Omnepanuu HajJ BEKTOpaMU. BeKTOpHOE yMHOXEHHE
BeKTOpoB. (CBOMCTBa BEKTOPHOrO yMHOKeHUs. IlpsAMoyrosnbHas cucreMa KOOpAMHAT B
npoctpanctBe. Koopauuatel Bekropa. Pasnoxenue BekTopa mo 0Oasucy. KoopannaTHO-
BEKTOPHBIA METO/] U PELIEHNU F'€OMETPUUECKUX 3a1a4.

JBH:KeHUs B IPOCTPAHCTBE
JBwxkenus mnpoctpaHctBa. OtobOpakeHus. [IBwkeHus u paBeHCTBO ¢uryp. OOmme



CBOMCTBA JBWKEHHMHA. Buabl ABMKCHMI: NApaJUIC/IbHBIA IIEPEHOC, LEHTPAIbHAs CUMMETPUS,
3epKajbHas CHMMETpPHs, IOBOPOT BOKpyr mnpsmMoil. [IpeoOpaszoBanus nonoOus. Ilpsmas u
cdepa Ditnepa.

HNPEAMETHBIE PE3YJIBTATHI

K xonmy 10 ki1acca oOyJaromuiicss HAy9uTCs:

CBOOOJIHO OTNEPUPOBATH OCHOBHBIMH TOHSITUSMHU CTEPEOMETPUHU TPH PEUICHUW 3a/1ad U
MIPOBEJICHUN MaTeMaTHYECKUX PACCyKICHHIA;

MPUMCHSTh AKCHOMBI ~ CTEPEOMETPHM U CICICTBUSI W3 HUX TIPU  PEIICHUU
reOMETPUYECKUX 3a71ad;

KJIacCU(HUIMPOBATh B3aUMHOE PACIIONIOKEHUE TIPSIMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, MPSAMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJIHO OIEPUPOBATH TIOHATHUSAMU, CBS3aHHBIMH C yIJIAMH B TIPOCTPAHCTBE: MEXKIY
MPSMBIMU B TIPOCTPAHCTBE, MEXKTY MPSMOU U TIIIOCKOCTHIO;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMHE, CBI3aHHBIMH C MHOTOTPAHHUKAMU;

CBOOOZIHO pacro3HaBaTh OCHOBHBIE BHJBI MHOTOTPAaHHUKOB (TIpH3Ma, IHUpPaMUJa,
MPSIMOYTOJIbHBIN NapajieNienumne, Kyo);

KJIaccu(UIIMPOBaTh MHOTOTPAHHHWKH, BBIOMpass OCHOBaHWS Ui KJIacCH(DUKAINM,
CBOOOJTHO OIEPHPOBATh TOHATHSAMH, CBA3aHHBIMH C CCUCHHEM MHOTOTPAHHHUKOB

MJIOCKOCTHIO;

BBITIOJIHSTh MapajliebHOE, IICHTPAIIbHOE U OPTOrOHAILHOE MPOEKTUpOBaHUE PUryp Ha
IJIOCKOCTD, BBITIOJIHATH N300paskeHus! GUTyp Ha IIOCKOCTH;

CTPOUTH CEYEHUS MHOTOTPAHHHMKOB DPA3JIMYHBIMU METOJIaMH, BBIMOIHATH (BBIHOCHBIE)
IJIOCKUE YEPTEXH U3 PUCYHKOB MPOCTHIX 0O0BEMHBIX (DUTYP: BUA CBEPXY, COOKY, CHUZY;

BBIUMCIIATh  IUIOU[AJM  TOBEPXHOCTEH  MHOTOTPAaHHUKOB  (TMpu3Ma, MUPAMUJA),
reOMETPUYECKUX TN C IpUMEHEeHneM (Hopmyi;

CBOOOJIHO ONEPUPOBATH MOHITUSIMU: CHUMMETPHUSl B TMPOCTPAHCTBE, IIEHTP, OCb U
IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MIIOCKOCTh CHMMETPHUU (PUTYpBI;

CBOOOJIHO OINEpPHPOBaTh MOHSITUAMHU, COOTBETCTBYIOIIMMU BEKTOpPaM U KOOpJMHATaM B
MIPOCTPAHCTBE;

BBITIOJIHST JICMCTBUS HAJl BEKTOPaMU;

pemiath 3aJauyd Ha JI0Ka3aTelbCTBO MAaTEMaTHYECKHX OTHOIICHUH M HaXOXKJICHHE
F€OMETPUYECKUX BEJIMYWH, MPHUMEHSS H3BECTHBIE METOIbl MPU PEIICHHH MaTeMaTHYeCKUX
3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CIIOKHOCTH;

IPUMEHSTh npocTeive pOrpaMMHbIe cpezicTa u AIIEKTPOHHO-
KOMMYHUKAIMOHHBIE CUCTEMBI TP PEILIEHUH CTEPEOMETPUUYECKHUX 3aa4;

U3BIIEKATh, npeoOpa3oBbIBaTh " MHTEPIPETUPOBATH uHpOpMALMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPEICTABICHHYIO Ha YepPTeXax U PHCYHKaX;

IPUMEHATh TOJTy4YeHHBbIE 3HAHUS Ha I[IpaKTUKE: CpaBHUBATh M  aHAIM3UPOBATH
peaJlbHble CUTyallud, IIPUMEHSATh W3YYEHHBIE TOHATHS B IIPOLECCE IIOMCKA pEIEHUs
MaTeMaTHYeCKH CHOPMYIHUPOBAHHON MPOOIEMBI, MOJICIIUPOBATh PEATbHbIE CUTYallUd HA S3bIKE
TEOMETPUH, UCCIEN0BATh MOCTPOEHHBIE MOJENM C HCIOJIb30BAHUEM T'€OMETPHUUECKUX IMOHATHM
U TeopeM, ammapara aireOphl, pemaTh MPaKTHYECKHE 3a7ayd, CBSI3aHHBIE C HAXOXKJCHUEM



r€OMETPUYECKUX BEIMYHH;
UMETh TpEeJCTaBJIeHUs] 00 OCHOBHBIX 3Tamax pa3BUTHA TE€OMETPUH KaK COCTaBHOM
4acTH (yHIaMEHTa Pa3BUTHS TEXHOJIOTHA.

K xoniy 11 knacca oOy4aronuicss HayquTCs:

CBOOOIHO OTEPUPOBATh MOHATUSIMH, CBSI3aHHBIMHU C IIMJIMHIPUYECKOH, KOHHYECKOH |
cheprudecKoil IOBEPXHOCTIMHU, OOBSICHATH CITIOCOOBI TOTYUCHUS;

OTIEpUpPOBATh TMOHATHSIMHM, CBSI3aHHBIMU C TEJaMH BpAIICHHS: LWIMHAPOM, KOHYCOM,
cdepoii u mapom;

pacro3HaBaTh Tejla BpalleHHs (LIWIUHAP, KOHYC, cdepa U 1map) U OObICHITH CHOCOOBI
TIOJTy9YEHUS TeJl BpaIlleHUs,;

KJIacCH(DUIIMPOBATh B3aUMHOE PaCIoJiokeHre c(hephl U MIIOCKOCTH;

BBIYMCIIATh BEJIUYMHBI DJJICMEHTOB MHOTOTPAaHHMKOB W TEJI BpalleHUS, OOBEMBI W
IUTOIIAIM  TIOBEPXHOCTEH MHOTOTPAaHHHKOB W TEJT BPAIICHUS, TEOMETPHUYECKHX Tl C
npuMeHeHHeM (hopMYyIT;

CBOOOJTHO ONEPUPOBATHh MOHSATHIMHM, CBS3aHHBIMHA C KOMOWHAIMSIMH TEJ BpAIICHUS |
MHOTOTPaHHUKOB: MHOTOTPAaHHHK, BIMCAHHBI B cepy W ONMUCAHHBIN OKoJio ctepsl, cdepa,
BIIMCaHHAs B MHOTOTPAHHUK HJIH TEJIO BPAICHHUS,

BBIUHMCIISITH COOTHOIICHUSI MEXIY TUIOMAISIMHU TIOBEPXHOCTEH M 00BhEMaMH TOJOOHBIX
Te;

n300pakaTh U3y4aemble (UTYpHI, BBHITOIHATH (BBIHOCHBIC) IUIOCKHE YEPTSKUA U3
PUCYHKOB TMpPOCTBIX OOBEMHBIX (QUIYp: BUI CBEpXYy, COOKY, CHHU3Y, CTPOUTH CEUYEHMS Tej
BpaIlleHUs;

U3BJIEKaTh, HMHTEpPIPETHUPOBATH U peoOpa3oBbIBATh uHbOpMaLUIO O
MIPOCTPAHCTBEHHBIX F€OMETPUUYECKUX (UTypax, MpeACTaBICHHYIO Ha YepTeXaxX U pPUCYHKaX;

CBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE; BBIMOJIHATH ONEpally HaJl
BEKTOPaMU;

3a/1aBaTh IJIOCKOCTh YpaBHEHUEM B JIEKAPTOBOW CUCTEME KOOPAWHAT;

pelath TreoMEeTpUYeCKHe 3a/layd Ha BBIUUCICHUE VYIVIOB MEXAY NpSIMbIMH U
IUIOCKOCTSIMM, BBIYUCIIEHHE DPACCTOSIHMA  OT TOYKM  JO0  IJIOCKOCTH, B  LIEJIOM, Ha
MIPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a TIPU PELICHUY;

CBOOOJIHO OINEpPUPOBaTh MOHITUSAMH, CBSI3aHHBIMU C [JBIKEHHEM B IIPOCTPAHCTBE,
3HaTh CBOMCTBA JBWKCHUM;

BBINOJIHATh M300paKEHUsT MHOTOTPAaHHUKOM M TeJ BpallleHUs IpU NapalieIbHOM
[IepeHOCe, IIEHTPAIbHOW CHUMMETPUH, 3€pKaJbHOM CHUMMETpUH, IpPH IOBOPOTE BOKPYT
IpSIMOiA, peoOpa3zoBaHus 110100uS;

CTPOUTb CEUYEHUS MHOTOTPAaHHMKOB M TEJI BpAIIEHUS: CEYEHHA LIIMHApa
(mapaiyenbHO W MEPHeHIUKYISIPHO OCH), CEYeHHs KOoHyca (MapajuiebHOE OCHOBaHUIO H
IIPOXOJIAIEE Yepe3 BEPIINHY), CeUeHUs 11apa;

UCIIOJIb30BaTh METO/bl TMOCTPOEHUsS] CEUYEHHUI: MEeTOJ CJeA0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHMUS, METO/] IEPEHOCA CEKYIIEeH TIOCKOCTH;

JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHHUS;

NPUMEHATh TeoMeTpudeckue (akTbl JUIs pPEHICHUs CTEPeOMETPHUYECKHX —3ajad,
MPE/IIOJIAraloInX HECKOJIbKO IIArOB PELIeHUs, €CIM YCIOBUS NMPUMEHEHUs 3a/laHbl B SIBHOM U



HEsIBHOH (opme;

pemiath 3agayd Ha J0KA3aTeIbCTBO MAaTEMATHYECKUX OTHOIIEGHHH M HAaXOXJICHHE
TrCOMCTPUUCCKUX BCIIMYUH;

MNPUMCHATH NPOTpaMMHBIC CPECACTBA U 3JICKTPOHHO-KOMMYHUKAITMOHHBIC CUCTCMBI IIPU
PEILIEHNN CTEPEOMETPUYECKHX 33/1a4;

MNPUMCHATH TIIOJYYCHHBIC 3HAaHWA Ha IIPAKTHUKE. CpaBHUBATb, AaHAJIIM3UPOBATL U
OLCHMBATL PCAJIBHBIC CUTyallUd, IIPUMCHATHL MH3YYCHHLIC IIOHATHSA, TCOPCMEIL, CBOICTBA B
mpolecce IMOUCKA PEIIeHHS MaTeMaTH4ecKd C(HOPMYIHPOBAHHON MpoOJIEMbl, MOJEIMPOBATH
peanbHBIE CHUTyallud Ha S3bIKE TEOMETPUH, HCCIEN0BAaTh IOCTPOCHHBIE MOAETH C
UCIIOJIb30BAaHUEM TE€OMETPUYECKMX IMOHSITUH W TeopeM, ammapara airedpbl, pelarb
MPAKTUYCCKUC 3aJa4r, CBA3aHHLIC C HAXOXKICHUCM I'COMETPUICCKUX BCIIMUNH,

HUMCTb TPCACTABJICHHUA 00 OCHOBHBIX »JTamax Pa3BUTHUA TCOMCTPUM KakK COCTaBHOM
yacTu (pyH1TaMEHTa Pa3BUTHSI TEXHOJIOTUIL.

IMPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT PAMMBI

10 KJIACC
Kon .
npoBepseMoro IIpoBepsiemble HPeHMeTHble pe3yabTaThl 0CBOCHHSA OCHOBHOU
T o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeiHero o01ero o0pa3oBaHus
7 ['eomeTpust
7.1 OnepupoBaTh MOHATHAMU: TOUKA, MPAMasi, IIOCKOCTh
79 [IpuMeHsITh aKCHOMBI CTEPEOMETPUHM U CJEJICTBUS U3 HUX INPU PEIICHUU
reOMETPHUYECKUX 3a/1a4
73 OnepupoBatb TMOHATHAMH:  MAPALIENBHOCT: M TIEPMCHIUKYIAPHOCTD
OPSIMBIX U IJIOCKOCTEHN
74 Knaccuduinuposare B3auMHOE pPACMOJIOKEHHUE MPSMBIX M IUIOCKOCTEH B

IPOCTPAHCTBE

OnepupoBaTh MOHATUSMU: ABYI'PAHHBIM yroJ, TpaHU ABYI'PAHHOTO Yrija,
7.5 pebpo BYrpaHHOrO yria, JUHEHHBIN yroia JIBYrpaHHOTO yria, rpaxycHas
Mepa JIBYTPaHHOIO yria

OHCpI/IpOBaTL MNOHATHUAMHA: MHOT'OI'DAHHHK, BBIHYKHLIﬁ n HeBLIHYKJ'IHﬁ

7.6 .
MHOT'OI'paHHHUK, 3JICMCHTBI MHOI'OI'PAHHNKA, ITPAaBUJIbHBIM MHOT'OI'PAHHHK

Pacrio3naBaTte OCHOBHBIEC BHJbI MHOT'OI'PaHHHUKOB (HI/IpaMI/II[a, Ipusma,

1.7 .
IPSIMOYTOJIBHBIN Mapaienenumne, Kyo)

KJ'IaCCI/I(bI/II_II/IpOBaTb MHOTI'OI'PaHHHUKH, BBI6I/Ipa$I OCHOBAaHUA JJIA
7.8 KJ'IaCCI/I(I)I/IKaI_[I/II/I (BHHYKJ'IBIC N HEBBIITYKJIBIC MHOT'OTPAHHUKHA, ITPABUJIBHBIC
MHOT'OI'PaHHUKH, ITPAMBIC U HAKIIOHHBIC ITPU3MBI, napanﬂenennnenbl)

7.9 OHepI/IpOBaTL MOHATUAMU: CCKYIasl IMJIOCKOCTh, CCHCHNEC MHOT'OT'PAHHHUKOB

OOBACHATH MPUHOUIIBI ITOCTPOCHUS Ce4YeHUI MHOT'OI'PaHHUKOB, UCIIOJIB3Ys
MCETO/J CJICI0B

7.10

CTpouTh CEYEHHS MHOTOIPAaHHHKOB METOJOM CJIEZIOB, BBINOJIHATD
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp:
BU/JI CBEpXY, COOKY, CHU3Y

7.12 Pemate 3amaun Ha HaxO0XKJICHUE TCOMCTPUUCCKUX BCJIUYHH I10 06pa3uaM




WY aNropuTMaM, IIPUMEHss W3BECTHBIC AHAJIMTUYECKUE METOJIbl IIpU
peuIeHur  CTaHJApPTHBIX MAaTEMaTU4YeCKUX 3aJad  Ha  BBIYUCIICHUE
pacCTOSIHUNA MEXAY ABYMs TOYKaMH, OT TOYKU 0 IPSIMOM, OT TOYKUIO
IIJIOCKOCTH, MEXKJ1Y CKPEIIMBAIOIUMHUCS NPSIMBIMU

Pemarp 3amaun Ha HaXOXKJIEHUE TC€OMETPHUYSCKUX BEIMYMH IO 00pasnam
WM aIroOpuT™MaM, TPUMEHSS M3BECTHHIE AHAJIUTHYECKHUE METOJbI IpHU

7.13 pELIeHUH CTaHJApTHBIX MaTeMaTHYECKUX 3ajad Ha BBIYUCIICEHUE YIJIOB
MEXIy CKpPEIIMBAIOIIUMHUCS TMPSIMBIMH, MEXKIY HIpPSIMON M TUIOCKOCTBIO,
MEXJ1y TJIOCKOCTSMH, ABYI'PAHHBIX YIJIOB
Boraucnare 00bEMBI U IIJIOMIAIN TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
7.14 nMpamMuzia) ¢ MpUMEHEHHEM (GOpMYJ, BBIYHCISITH COOTHOILEHUS MEXIY
TIJTOIIAIIMH TIOBEPXHOCTEH, 00bEMaMu TI0I0OHBIX MHOTOTPAHHUKOB
715 OnepupoBaTb NOHATHUSIMU: CHUMMETPUS B TNPOCTPAHCTBE, LEHTP, OCb M
IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (DUTYPHI
W3Bnekarb, mnpeoOpa3oBbIBaTh W HHTEPIPETUPOBATh HMH(OpPMALMIO O
7.16 MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, TMpEeACTaBIECHHYI0 Ha
yepTexax U pUCyHKax
[IpumensaTs reomerpuyeckue (akThl ISl PELICHHUS CTEPEOMETPUUYECKHUX
7.17 3a7a4, MPEANOJaramiinX HECKOJIbKO IIaroB pEIICHUs, €CIU YCIOBHS
MIPUMEHEHWsI 33]JaHbI B SIBHOH opme
718 [IpuMeHAT mpocCTEHIIMe MPOrpaMMHBIE CPEICTBA M DIEKTPOHHO-
KOMMYHHKAIIMOHHbBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUYECKUX 3a]1a4
719 [IpuBoauTh mpHMeEpsl MaTEMATUYECKUX 3aKOHOMEPHOCTEH B MpHUpOJE U
KHU3HH, PACIIO3HABATh MPOSIBICHHE 3aKOHOB '€OMETPUH B HCKYCCTBE
[IpuMeHATh MOJIydeHHbIE 3HAHUSA HAa MPAKTUKE: aHAJIU3UPOBATh peabHbIC
CUTYallUU M NMPUMEHATh U3yYEHHBbIE MOHATHS B IpOIEcce MOUCKA PEeLICHHS
MaTeMaTu4ecku chopMyarpoBaHHOHN NpPoOIEMbl, MOAEIUPOBATh PEATIbHbIE
7.20 CUTyallUl Ha A3bIKE T'€OMETPHUH, MCCIENOBATh IMOCTPOCHHBIE MOJEIHU C
UCIIOJIb30BAHUEM M€OMETPUYECKUX MOHATHH M TeopeM, ammapara ajireopsl,
pelmaTh ~ NpaKkTHYECKUEe  3a/auyd,  CBSI3aHHBIE C  HAXOXKJIEHHEM
reOMETPUYECKUX BEITUYUH
11 KJIACC
Kon .
s IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTaThl 0CBOCHHS OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHEro o001ero o0pa3oBaHmsi
pe3yJabTaTa
6 I'eomeTpus
OnepupoBaTh NOHATHUAMM: IMJIMHAPUYECKas MOBEPXHOCTb, OOpa3yrollye
6.1 WINHAPUYECKON IMOBEPXHOCTH, IWIMHJAP, KOHUYECKas IIOBEPXHOCTH,
o0pa3ylomye KOHUYECKOH IOBEPXHOCTH, KOHYC, chepuyeckas MOBEPXHOCTb
6.2 Pacnio3HaBatk Tena BpaleHus (LWIMHAP, KOHYC, cdepa u 1map)
6.3 OOBSCHATH CIOCOOBI MOJIyYEHHUs TEJl BpaLLICHHSI
6.4 Knaccuduimposats B3auMHOE pacroioskeHre chepbl U MI0CKOCTH
OmnepupoBaTh NMOHATUSMU: IIAPOBON CETMEHT, OCHOBAHUE CEIMEHTA, BHICOTA
6.5 CETMEHTa, IIapOBOM CIJIOM, OCHOBAHUE ILIAPOBOIO CJIOS, BBICOTA LIAPOBOTO
CJ10s1, INIAPOBOU CEKTOP
6.6 Bbuncnare  0o0bEMBI M IUIONIAAM  TOBEPXHOCTEH Tel  BpalleHHS,




T€OMETPUYECKUX TeJl C MPUMEHEHHEM (popmyIt

6.7

OnepupoBaTh MOHATHUSMH: MHOTOTPAaHHHMK, BIHCAaHHBIA B cdepy H
OTMCAaHHBIN OKOJIO cdephl, cdepa, BIUCAHHAS B MHOTOIPAaHHHUK WM TEJO
BpallEHUs

6.8

BBIYHCIATE COOTHOMIEHUST MEXKTy TIOMAISIMH TIOBEPXHOCTEH U 00BEMaMu
MOJOOHBIX TEN

6.9

N3o0paxaTe m3ydaemble (GUTYpHl OT PYKH M C TNPUMEHEHHEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB

6.10

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU W3 PUCYHKOB IPOCTBIX
00BbEMHBIX (uTyp: BUI CBepxy, COOKY, CHHU3Y; CTPOHMTH CEUYCHHS Tl
BpalleHUs

6.11

W3Bnekarb, WHTEpHpeTHpoBaTh M MpeoOpa3oBbIBaTh HHGMOPMALHUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, TMpeACTaBICHHYIO Ha
YEepTE)KaX U PUCYHKAX

6.12

[IpumensaTs reomerpuyeckue (akThl ISl PELIEHUS CTEPEOMETPUUYECKHUX
3a/1a4, MNPEINONAralIuX HECKOJBKO IIAaroB pEHIeHUs, €CIHA YCIOBUS
MIPUMEHEHHUS 3a/1aHbl B sIBHOU (hopMme

6.13

OnepupoBaTh NOHIATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BI)IHOJ'IHS[TI) HeﬁCTBHH CJIIOKCHUA BeKTOpOB, BBIYUTAHUA BeKTOpOB )41
YMHO)KGHI/ISI BeKTOpa Ha 4Yucjio, 06’[)$ICH$[TI), KaKuMHu CBOfICTBZlMI/I OHU
oOmazmaroT

6.15

[IpuMeHsTh npaBUIO Napajuiesenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTb MNOHATHSIMH: JEKApTOBBI KOOPAMHATHI B MPOCTPAHCTBE,
BEKTOP, MOJ1yJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA, yrol
MEXAYy BEKTOpaMH, CKaJspHOE MPOU3BEACHNE BEKTOPOB, KOJUIMHEAPHbIE U
KOMILJIaHApHbIE BEKTOPBI

6.17

Haxomuth cymmy BEKTOpPOB M MpPOU3BENCHHE BEKTOpa Ha YHCIO, Yroj
MEXIy BEKTOpaMH, CKaJSIpHOE IMPOU3BEACHUE, PACKIAAbIBATh BEKTOP IIO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3a,Z[aBaTB IIJIOCKOCTh YPAaBHCHUEM B HeKapTOBOﬁ CUCTCME KOOpAHAT

6.19

Pemate HpOCTCfIH.IHC reOMETPUUICCKUEC 3aJad Ha IMPHUMCEHCHUC BEKTOPHO-
KOOPJAWHATHOI'O MCTOAA

6.20

Pemars 3amauyn Ha J0Ka3aTeIbCTBO MATEMATUYCECKHX OTHOIIEHUN U
HaXOXXIACHUEC I'COMCTPUYCCKHUX BCJIIMYHUH II0 06pa3uaM Wik aJiropurMam,
IIPUMCHA HU3BCCTHBIC MCTOAbI IIpu pCIICHUN CTaHAAPTHBIX
MAaTEMAaTHYCCKUX 3aaa4

6.21

[IpumensaTs mpocTeiiine MporpaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIHOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUUYECKUX 3a]1a4

6.22

HpI/IBOI[I/ITL MNpUMEPbl MATCMATHUYCCKUX 3aKOHOMepHOCTeI>'I B IIpUpOJAC U
JKHU3HH, paACIIO3HABATH IIPOSABIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

6.23

HpI/IMeHHTL MOJIYYCHHBIC 3HAHUA HaA IMPAKTHKE: aHAIMU3UPOBATH PCAJIbHBIC
CUTyalluu U IMPUMCHATH U3YUCHHBIC IOHATUA B IMPOLECCCE IMMOUCKA PCHICHUA
MAaTEMAaTHYCCKH C(I)OpMyJ'II/IpOBaHHOI\/’I HpO6J’IeMH, MOJCINPOBATh PCAJIbHBIC
CUTyallul Ha A3bIKC T'COMETpHUU, HUCCICAOBATH IOCTPOCHHBIC MOJCIH C
HCIIOJIb30BAHUEM TCOMETPHUYCCKUX MOHITUMN U TCOPCM, alIapara aJ'II‘C6pBI,
peuiaTtb MPaKTUYCCKUC 3aJga4u, CBA3aHHBIC C HaXO0XJACHUEM
TCOMECTPHUUICCKUX BCININH




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA
10 KJIACC

Koxa
;

HpOBepﬂeMblf/i IJIEMEHT COACPKAHUA

I'eomerpust

7.1

OcHoBHbIE MOHATUS cTepeoMeTpur. Touka, mpsmasi, MIOCKOCTb, IMpocTpaHcTBO. [loHaTue 06
AKCHOMAaTHYECKOM IOCTPOCHUH CTEPEOMETPHUM: AKCUOMBI CTEPEOMETPHUM U CIEACTBUS U3 HUX

7.2

B3anMHOEe pacnonokeHue NpsMbIX B IIPOCTPAHCTBE: IIEPECEKAIOIIMECS, INapajlieibHbIE U
CKpeluBamomuecs npsMble. [lapannenbHOCTh HNPSAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE:
napajulejibHble NpsIMble B IPOCTPAHCTBE, NApaUIEIbHOCTh TPEX NPSMBIX, MAPAIIIEIbHOCTh
IpsIMOM M IIOCKOCTU. YTJIBIC COHANpaBJIE€HHBIMU CTOPOHAMM, YroJl MEXIYy MpsIMbIMU B
npoctpanctBe. [lapannenbHOCTh  IUIOCKOCTEH: MapaJUlebHbIE  IUIOCKOCTH, CBOWMCTBA
napajuleNbHbIX IulockocTed. Ilpocteiline mnpocTpaHCTBEHHBbIE (QUIYphl Ha IJIOCKOCTH:
TeTpasap, KyO, napajuiesenune ], HOCTPOEHUE CeUeHU I

7.3

[lepneHUMKYISAPHOCTh NPSMOW M IJIOCKOCTH: NEPHEHAMKYISPHBIE MPSAMBIE B MPOCTPAHCTBE,
IpsIMbIE NTapaJUICIbHbIE U MEPHEHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK MEPHEHAUKYIIPHOCTH
NpsAIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON MEPHEHIUKYISIPHON IIIOCKOCTH. YIUIBI B
MPOCTPAHCTBE: YroJ MEXIYy NPAMON M IUIOCKOCTHIO, JBYTPAHHBIA YIOJI, JUHEUHBIA YroJj
JBYrpaHHOro yrua. IlepneHauKysssp ¥ HAKJIOHHBIE: pPacCTOSTHUE OT TOYKH J0 IUIOCKOCTH,
paccTosHME€ OT MOpPSAMOM 10  IUIOCKOCTH, MPOEKIUs  (QUIrypel Ha  IUJIOCKOCTb.
[lepneHMKYISPHOCTh  IUIOCKOCTEH: TMPU3HAK MMEPHEHIAUKYIIPHOCTH JBYX INTOCKOCTEH.
Teopema o TpE€X nepneHaNKyIsIpax

7.4

Tloustue MHOI'OrpaHHMKa, OCHOBHBIC 3JICMCHTBI MHOTOI'PaHHHKA, BBIITYKIIBIC W HEBBIITYKJIIBIC
MHOTOTPaHHUKH, pa3BEpPTKa MHororpaHHuka. [lpusma: nN-yroipHas mnpu3zMa, TpaHd U
OCHOBAaHUS MPU3MBI, NpsIMasi U HAKJIOHHAs MPU3MbI, OOKOBasl U MOJIHASI TIOBEPXHOCTH MPU3MBI.
[Tapannenenunen, NpsiMOYroJIbHBIM Mapajieienunen u ero ceorcra. [lupamuaa: N-yroiapHas
nupaMuia, TpaHd M OCHOBAaHWE MNHpPaMUIbl, OOKOBas M TOJHAs MOBEPXHOCTh MHUPAMUJBbI,
MpaBWiIbHAsE W YyceUYE€HHas MupaMuaa. OJIEMEHThl MNpu3Mbl U nupamuibl. [IpaBuiibHbIE
MHOTOTPaHHUKU: MOHSATHE MPAaBUJILHOTO MHOTOTPAHHUKA, MPaBUJIbHAS MpHU3Ma U MpaBUIbHAS
nupaMujia, TMpaBWibHAas TpPEyrojibHasg MNHpaMuJa U  [PaBWIbHBIN  TeTpa’ap, KyoO.
[IpencraBienre O NPaBWIBHBIX MHOTOTPAHHUKAX: OKTadp, MOAEKAdAp W HKOCAdIpYyrue
CeyeHusi IpU3MbI U TUPAMUJIBI

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBEC. CHUMMECTPHUA OTHOCHUTCIIBHO TOYKH, HpHMOfI, IIJIOCKOCTH.
OneMeHTHI CUMMCTPHUU B IpaMuaax, nmapajuiCaCruincaax, nmpaBuJIbHbIX MHOT'OI'PAHHHUKAX

7.6

Brrunicnenue »1meMEHTOB MHOTOTPAHHUKOB: péOpa, AuaroHanu, yriel. [lmomans OGokoBO
MOBEPXHOCTH W TMOJHOW MOBEPXHOCTH MPSAMOW MNPHU3MBI, IUIOIIAJb OCHOBAaHUM, Teopema O
OOKOBOM IMOBEPXHOCTH MPsSMON HpHu3Mbl. [lomans OOKOBOW MOBEPXHOCTH M IOBEPXHOCTH
MPaBWJIBHON MUpPAMUIBI, TeOpeMa O IUIoIanu ycedéHHoi nmupamuiabl. [lonstue 06 oObéme.
O06BEM TUpaMuUIbl, TPU3MBI

7.7

HO,Z[O6HLI€ TClIa B IIPOCTPAHCTBE. CooTHo1IeHUSA MCXKAY IUIomaassMun HOBCpXHOCTeﬁ,
00BEMaMK HO,Z[O6HBIX TCI

11 KJIACC

Kox
6

IIpoBepsieMblIii 3JIeMEHT COAECPKAHUS
I'eomerpus

6.1

Hunuaapudeckas TMOBEPXHOCTh, OOpa3ylolue NUINHAPUYECKOW TMOBEPXHOCTH, OCh
UWIMHAPUYECKOH moBepxXxHOCTH. [lunmuHap: ocHOBaHUST ©  OOKOBas TOBEPXHOCTH,
oOpa3ymolas 1 0Ch, MJIOMIAIb OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

Konnueckass MmoBepXHOCTb, 00pa3yiolne KOHMYECKONH IMOBEpXHOCTH, OCh W BepIIMHA
KOHUYECKOH moBepxHocTU. KoHyc: ocHOBaHME M BeplIMHA, oOpasyrolias U OCh, IUIOLIA/b
OOKOBOM M TOJHOM NOBEPXHOCTHU. YCeu€HHBIN KOHYC: 00pa3yrolie U BHICOTa, OCHOBAHUS U




OOKOBasi MOBEPXHOCTh

Cdepa wm map: neHTp, paamyc, AMaMETp, IUIOMIAab MOBepXHOCTH cdepbl. B3aummuoe

6.3 pacmoJioskeHue cdepbl U MI0CKOCTH, KacaTeabHas IIIOCKOCTh K cdepe, muoniaab chepsl
6.4 N300paskeHue Ten BpaleHust Ha MIOCKOCTH. Pa3BEépTka MuImHIpa 1 KOHyca
6.5 KomOunaruu ten BpameHust 1 MHOTOIpaHHUKOB. MHOTOTpaHHUK, OMTUCAHHBINA OKOJIO C(epHl,
cdepa, BiMCcaHHAsi B MHOTOTPAaHHHK, WX TEJIO BPALICHHS
[Tonstne 00 o00bEéMe. OcHOBHBIE cBoicTBa 00BEMOB Teil. Teopema 00 00BEME
6.6 MPSIMOYTOJIbHOTO Tapajuieienunena u ciefactsus u3 He€. O0bEM umHapa, KoHyca. O0béM
1iapa u miomajs chepbl
6.7 [lomoOusie Tema B mpoctpancTBe. COOTHOMICHUS MEXKIY IUIOHMIAIIMU TOBEPXHOCTEH,
00bEMaMu NOJJOOHBIX TeJ
6.8 Ceuenust wwiIMHApa (MapajielbHO M NEPHEHAMKYISIPHO OCH), CEUEHHUs KOHyca
(mapanienbHOE OCHOBAHUIO U IPOXOJsIIliee Yepe3 BEPIINHY), CEUEeHHUs 11apa
BexTop Ha muiockocTH M B mpocTpaHcTBe. ClOKE€HUE U BBIYMTAHHE BEKTOPOB. Y MHOKEHUE
6.9 BEKTOpa Ha yucio. Pa3noxeHue BekTopa mo TpEM HEKOMIUIaHapHBIM BekTopam. [IpaBuio
napajuienenumena. PemeHue 3amad, CBA3aHHBIX C INPUMEHEHMEM IPAaBWI JIEUCTBUH C
BEKTOpaMH
[IpssMmoyronpHas cucremMa KOOpAUHAT B IpocTpaHcTBe. Koopaunatel BekTopa. [Ipocreimue
6.10 3aaud B KOOpAMHATaxX. Yrojl MexAy Bekropamu. CkalsipHOE NpPOU3BEICHHE BEKTOPOB.

Brruncnenue yrinoB Mexay NpsSMBIMH M TUIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN METO pU
pEeLIeHNN TEOMETPUYECKUX 3a1a4




TEMATHUYECKOE IIVTAHUPOBAHHUE

10 KJIACC
N Koa- JleITeJIbHOCTDH YUYHTeEJIsI ¢ y4eTOM padoyeii NporpaMmmsbl
mn | Tema BO y y P porp
BOCIIUTAHMS
4acoB
BBejieHne B crepeoMeTpHIo 23
1 OcHoBHbI€E MpaBUiIa U300paKEHUS HA PUCYHKE MJIOCKOCTH, MapajlieIbHbIX - YCTaHaBJIMBATh JIOBEPUTEIbHBIE OTHOIIECHHS MEXTY
MPSIMBIX (OTPE3KOB), CEPETMHBI OTPE3Ka 1 YUUTENIEeM U 00YyYaIOIIUMUCS, CIIOCOOCTBYIOIINX
2 [TonATHA cTepeomMeTpun: TOUYKA, IPsAMas, MJIOCKOCTh, MPOCTPAHCTBO. MO3UTUBHOMY BOCIIPUATHIO yYalllUMUCS TPeOOBaHU U
OcHoBHbIE MpaBUiIa U300paKEHUS HA PUCYHKE MJIOCKOCTH, MapajlieIbHBIX poch0 yuuTess; - MPUBJIEKaTh BHUMaHHE 00y4aroIIuXCsl K
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka 1 o0cyxaemMoil Ha ypoke HHQOpMaIH, aKTUBU3AIUH
3 [Tonatus: nepecekaromuecs MIOCKOCTH, IEPECEKAOIINECS IpsiMas U MO3HABATEIBHOM IEATEIHHOCTH 00yYaIOINXCS; -
IIJIOCKOCTB; OJIYIPOCTPAHCTBO 1 noOyx1aTh 00yJaromuxcsi coOM0AaTh Ha YPOKe
4 [TonsTus: nepecekaronyecs MIOCKOCTH, TEpECeKarouecs npsamas u TPUHLUIIBI yI€OHON MCLMILIMHBI M CaMOOPraHHU3alliH;
IUIOCKOCTD; TIOJIYIIPOCTPAHCTBO 1 MPUBJIEKaTh BHUMaHKE 00y4YaloNNXcs K IEHHOCTHOMY
5 MHororpaHHuKH, U300paKEHHE MPOCTEHIINX MPOCTPAHCTBEHHBIX (DUTYD, ACIICKTY U3y4acMbIX HA yPOKE SBJICHUHU, ITOHATHH,
HECYILIECTBYIONIUX 00BLEKTOB 1 IIPUEMOB; - IIPUMCHATH HA YPOKE HHTCPAKTHUBHBIC (bOpMI)I
6 MHororpaHHUKH, U300paKEHHE MPOCTEHIIIMX MTPOCTPAHCTBEHHBIX (DUTYD, paboThl, CTUMYIIUPYIOLIUE IO3HABATEIbHYIO MOTHBALIIIO
HECYIIECTBYIOLINX 00BLEKTOB 1 O6y‘IaI'OH_[I/IXC${; - OpraHU30BbIBATDH H_Ie(i)CTBO
7 AKCHOMBI CTEPEOMETPUH U MIEPBBIE CIICICTBUS U3 HUX 1 OPYAMPOBAHHBIX OOYUAIOIIMXCS HAJI NX HEYCTIEBAIOUIMMH
8 AKCHOMBI CTEPEOMETPUH U NIEPBBIE CICACTBUS U3 HUX 1 OAHOKIACCHHUKaMHU, AIOIIEE obyuaromnmes conuanbHo
9 AKCHOMBI CTepeOMETpUH U TIepBbIe cleACTBHs 13 HUX. CrocoObl 3a1aHus SHATHUMBLH OTIBIT COTPYZIHIHICCTEA 1 B3AHMHOH HOMOLIH, =
MPSIMBIX U IJIOCKOCTEH B mpocTpaHcTBe. O003HAYEHUS MPSMBIX U HHULMHIPOBATH Ignoz[z[epxmBaTb HCCICN0BATCIILCKYIO
IOCKOCTER 1 JeATEIbHOCTh OOYUaIOIIMXCS B paMKaxX pealn3alud UMU
= WHJIUBUIyaJIbHBIX U TPYIMIIOBBIX UCCIIEI0BATEIBLCKUX
10 N3o0paxkenue ceueHnit mupamMubl, Ky0a v MPU3MbI, KOTOPbIE MPOXOISAT JBUILY pymmo CCIENOBATEIRC
N . IIPOEKTOB;
yepe3 ux péopa. M300paxeHne nepecedeHns NOIyYEHHBIX TIOCKOCTEH. p 5 ’ 5 5
. -1 aTh AIOIIMXCS COOJII0IaTh HA YPOK
PackpamyBaHye NOCTPOECHHBIX CEYEHUN Pa3HBIMU LIBETAMHU 1 ODYHKIATD OOYIAIOIMHXCA COOION Ypoke
" MPUHIIMIBI Y9eOHOW TUCIUTUIMHBI U CaMOOPraHU3alllu;
11 N3o00pakenue ceueHnit mupaMubl, Ky0a v MPU3MbI, KOTOPBIE MPOXOISAT
N . MPUBJIEKATh BHUMaHUE 00y4aIoNXCs K IGHHOCTHOMY
yepe3 ux péopa. M300paxkeHune nepecedeHns: NOIyYEHHBIX MJI0CKOCTEH. . .
. aCIIEKTy U3y4YaeMbIX Ha YPOKE SIBJIEHUMN, IOHITUH,
PackpamurBaHye NOCTPOECHHBIX CEYEHUN PA3HBIMU LIBETAMU 1
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12 N3o00paxkenune ceueHnit mupamMupl, Ky0a v MPU3MbI, KOTOPBIE MPOXOIST MIPUEMOB; - IPUMEHSATH Ha YPOKE HHTEPAKTUBHBIC (JOPMBI
gyepes ux péopa. M3o0paxkeHne nepecedeHusl MoTyICHHBIX II0CKOCTEH. paboThl, CTUMYIUPYIOIINE MO3HABATEIBHYI0 MOTHBAIUIO
PackpainBanue nocTpoOEHHBIX CEYCHHUI pa3HbIMU LIBETAMU 1 00yJaronuxcsi; peaqn30BbIBaTh BOCITUTATEIHHBIC

13 N3o00parkeHne ceueHuit mupamMuibl, Ky0a v MPU3MBI, KOTOPBIE IIPOXOJISAT BO3MOJKHOCTH B Pa3IMYHBIX BUJAX JEATEIHLHOCTH
gepes ux péopa. M3o0paxeHne nepeceyeHus MoTyICHHBIX IITI0OCKOCTEH. 00yJaronuxcsi Co CIOBECHOM (3HAKOBOM) OCHOBOMA:
PackpamnBanue nocTpoOEeHHBIX CEYCHHUI pa3HbIMU LIBETAMU 1 BBIBOJIBI M1 JIOKA3aTEIbCTBO (POPMYJI, aHATH3 (POPMYII,

14 MeTo]1 ciie10B JUIsl HOCTPOEHUS CEUEeHU I 1 pelIeHNEe TEKCTOBBIX KOJMYECTBEHHBIX U KAUYECTBEHHbBIX

15 Merton crnenoB s noctpoeHus ceueHuid. CBOMCTBA mepeceueHuit mpsiMbIX 3a71a4, BBIITOJTHEHUE 3aIaHUM 110 Pa3rPaHUYCHHIO
1 TIIOCKOCTei 1 MOHSITUHN, CAMOCTOSTENIbHAsA padoTa ¢ yUeOHUKOM,

16 Merton crnenoB asis mocTpoeHus ceueHuii. CBOMCTBa mepeceueHuit MpsSMbIX CHUCTEMAaTHU3aI N Y%?HOFO marcpurala, fHYIHaHHe 2t
1 IUIOCKOCTel 1 aHaJIN3 BBICTYIUICHUN CBOMX TOBAPHIIEH; -

17 [TocTpoenue ceuenuii B nmupamuie, Kyoe mo TpéM Toukam Ha pEOpax. MPOCKTHPOBATH CHTYALNH 1 COOBITHS, PA3BUBAIOIIIC
CoztaHue BBIHOCHBIX YePTEXKEH U 3aKch N1aroB MOCTPOEHUS 1 9MOLMOHAEHO-IICHHOCTHYIO chepy 00yuaromerocs

18 [TocTpoenue ceuenuii B nmupamuie, Kyoe mo TpéM Toukam Ha péOpax.

Co3zannie BBIHOCHBIX YEPTEKEH U 3aITUCh IIaroB MOCTPOEHUS 1

19 [TocTpoenune ceueHuii B nmupamu/ie, Kyoe rmo Tpém Toukam Ha péopax.
Co3aHne BBIHOCHBIX YEPTEKEW U 3alUCh IIaroB NOCTPOEHUS 1

20 [TocTpoenune ceueHuii B nmupamu/ie, Kyoe rmo Tpém Toukam Ha péopax.
Co31aHre BEIHOCHBIX YEPTEKEN U 3aIMUCh IIAroB MOCTPOCHUS 1

21 [ToBTOpenue manumerpun: Teopema 0 IPONOPIUOHAIBHBIX OTPE3KaX.
[Togobue TpeyroJIbHUKOB 1

22 [ToBTopenue mnanumerpun: Teopema MeHenas. PacyeTsl B ceueHHAX Ha
BBIHOCHBIX 4epTexax. Mcropus pa3BUTHs IUIAHUMETPUU U CTEPEOMETPUH 1

23 KonTtponbHas padota "Axkcrnomsl crepeomeTpun. CeueHus" 1
B3aumHoe pacnosioxkeHue NPsIMbIX B IPOCTPAHCTBE 6

24 B3anmMHoe pacnosiokeHue npsiMbIx B ipoctpaHcTBe. CKpelnBaromuecs - OOYXJ1aTh OOy4aroUUXCcs COOMI0IaTh HAa YPOKe
npsiMble. [Ipu3Haku ckpemuBatomuxcs npsmeix. [lapannensHusie npsiMelie B MPUHIIMIIBI Y4€OHOW TUCIUIUIMHBI U CaMOOPraHu3alllu;
MIPOCTPAHCTBE 1 MPUBJIEKATh BHUMaHKE 00y4YaloNNXCs K IEHHOCTHOMY

25 Teopema 0 CylIeCTBOBaHUM U €IMHCTBEHHOCTH MPSIMOM MapajieIbHOM aCIIEeKTY U3Y4YaeMbIX Ha YPOKE SIBJICHUH, OHITHIA,
JAHHOM MPSIMOM, MPOXOAIIEH yepe3 TOUKY MPOCTPAHCTBA U HE JIeXkKallei MIPUEMOB; - IPUMEHATH Ha YPOKE UHTEPAKTUBHBIE (POPMBI
Ha JaHHOU npsiMoid. Jlemma o nepecedeHnu napajuiebHbIX TPSIMbIX paboThl, CTUMYJIHUPYIOIINE TO3HABATENbHYIO MOTHBAIIUIO
MIJIOCKOCTBIO 1 00yJaronuxcs; pealn30BbIBaTh BOCIUTATEIbHBIC

26 IlapannensHOCTh TpeX NpAMBIX. Teopema 0 TPEX MapaieNbHbIX PSAMBIX. BO3MOKHOCTH B Pa3JIMYHBIX BUJAX NCATCIBHOCTH
TeopeMa 0 CKpeIMBAKOIINXCS TPSIMBIX 1 00yJaronuxcs co CIOBECHOMU (3HAKOBOIT) OCHOBOIA:

27 [TapannensHoe npoekTrpoBanre. OCHOBHbBIE CBOMCTBA MAPaJIEILHOTO 1 BBIBOJIBI M JIOKA3aTeNbCTBO (hopMyll, aHamus Gopmyi,
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npoekTupoBanus. M3o00paxenne pa3HbIX GUTyp B MapajuleIbHON MPOESKIIUU

pPCIICHUC TCKCTOBBIX KOJIMYCCTBCHHBIX U KAYCCTBCHHBIX

28 LenTpanbHas mpoeKus. YTroy ¢ COHANpPaBIEHHBIMUA CTOPOHAMHU. YTOJI 3ajia4, BHINOJHEHUE 3aJaHUH 110 Pa3rPaHUYECHUIO
MEX Iy MPSMBIMU. 337291 Ha JI0KA3aTeIbCTBO U UCCIICI0OBAHNE, CBSI3aHHbBIE HOHATHUH, CaMOCTOATENbHAS paboTa ¢ y4eOHHKOM,
C pacnoJIO’KEHUEM IPSIMBIX B IPOCTPAHCTBE 1 cUcTeMaru3anus yueOHOro Marepuaa, CiiyliaHue v
29 KonTpossHast padoTa. 1 aHaJIu3 BBICTYIUICHUH CBOMX TOBAPHINEH
IMapaJjuieIbHOCTH NPSIMBIX U INIOCKOCTEH B IPOCTPAHCTBE. 8
30 [TonsTHS: NapamienbHOCTh IPSIMOM U IJIOCKOCTU B IPOCTPAHCTBE. - YCTaHABIIMBATh JIOBEPUTEILHBIC OTHOIICHUS MEKIY
[Ipu3Hak napauienabHOCTH MpsIMO U TuIocKocTH. CBOMCTBA yUUTENEM U 00YYaIOIIUMHUCS, CIIOCOOCTBYIOMIHNX
NapajuIeIbHOCTH MPSIMON U TJIOCKOCTH 1 MO3UTUBHOMY BOCIIPHUATHIO YUAIIUMUCS TPEOOBAHUH 1
31 I'eomeTrpuueckre 3a1aun Ha BBIYMCICHNE U I0KA3aTEIbCTBO, CBA3aHHBIE C poch0 YyUUTENs; - MPUBJIEKATh BHUMAHUE 00Yy4arOIIUXCsl K
NapaJuIeIbHOCTHIO MPSMBIX U TNIOCKOCTEN B IPOCTPAHCTBE 1 o0cyxaemMoil Ha ypoke HH(pOpMaIMK, aKTUBU3ALMH
32 | IlocTpoenue ceueHus, MPOXOIAIIETO Yepe3 JaHHYI0 MPAMYIO Ha YepTexe U TI03HABATEIILHOM JIEATENBHOCTH 00YYarolINXCs; -
MapajuieIbHOTO APYroi npsiMoit. Pacuér oTHOMmIEHMIA 1 MoOYyX1aTh OOyJaIOIINXCS COONIOAATh HA YPOKE
33 [TapannensHas mpoeKIus, MPUMEHEHUE TSl TOCTPOSHUS CEUCHHH Ky0a u IPUHIUIBI Y4€OHON TUCIUILIMHBI U CAMOOPIaHU3aIHY;
napajuienenunena. CBoicTBa napasuiesenuneia 1 Npu3Mbl 1 TPUBJIEKATH BHUMAHHE 00YYarOIIMXCsA K IEHHOCTHOMY
34 [TapannensHbie TIOCcKOCTU. [IpU3HaKK MapaIeIbHOCTH ABYX IIOCKOCTerH | 1 acCIeKTy U3y4aeMbIX Ha yPOKE SIBICHUMH, MOHSTUH,
35 Teopema o0 mapaIeIbHOCTA U €TUHCTBEHHOCTH TUIOCKOCTH, TTPOXOISAIICH MPHEMOB; - IPUMCHSATH Ha yPOKES HHTCPAKTHBHBIC GOPMBL
4yepe3 TOUKY, He TPUHAIICKANTYI0 TaHHOW TJIOCKOCTH U CIEACTBUSA U3 He€ | 1 paboThl, CTUMYIIHPYIOIIHUE TO3HABATEIbHYIO MOTHBALIHIO
36 | CoiicTBa mapajuiedbHbIX IFIOCKOCTEH: O apalIeIbHOCTH PIMBIX 00yJaromuxcs
nepeceyeHus Mpy MepeceyeHy IBYX NapaieIbHbIX INIOCKOCTEH TpeThel,
00 oTpe3kax mapasuieIbHbIX NPAMBIX, 3aKITIOUYEHHBIX MEXKTY
napayuiebHBIMU IJIOCKOCTSMU; O MIEPECEYCHUH MPSMOM ¢ TByMS
napajuIeIbHBIMU IJIOCKOCTSMU 1
37 KontponbHas paboTa 1
IlepneHIUKYJISPHOCTH MPSAMBIX H IJIOCKOCTEl B IPOCTPAHCTBE 25
38 IToBTopenue: Teopema [ludaropa na miaockoctu 1 - YCTaHaBIUBATh JOBEPUTEIIbHBIE OTHOLICHUS MEKIY
39 [ToBTOpEHME: TPUTOHOMETPUS IIPSMOYTOJIBHOTO TPEYTrOJIbHUKA 1 YYHUTENEM U 00Y4aIOIIMMHUCS, CIIOCOOCTBYIOIIMX
40 CBoiicTBa Ky0a M MPsIMOYTrOJIbHOTO Napajiesenuneaa 1 MO3UTHBHOMY BOCIIPUATHIO YHallUMHCS TPEOOBAHHH 1
41 | BeruucieHue JUTMH OTPE3KOB B KyOe U MPSIMOYTrOJIbHOM Hapamtenenunene | 1 npocko YAUTCIA, = MPUBJICKATH BHUMAHUC obyuatomuxes K
42 | IepneHAMKYIAPHOCTH NPSIMOM U MIIOCKOCTH. [Tpu3HaK obeysxnaemoit Ha ypoke MH(OPMAINH, AKTHBH3AIMHA
NepIEeHMKYIAPHOCTH MPAMOii U IIIOCKOCTH 1 MO3HABATENIBHOM eI TEIbHOCTH 00yJIarOIUXCS; -
43 [leprieHAUKYIAPHOCTD NPSAMOH U TI0cKOCTH. [Ipr3HaK o0y AATE 06yqa}(3umxcsl codmonaTh Ha ypoke
NepTeHMKYIAPHOCTH MPAMOii H MITOCKOCTH 1 MPUHIIMIBI Y9eOHOW TUCITUTUIMHBI U CaMOOPTraHU3alllu;
44 Teopema o CylecTBOBaHMU U €JUHCTBEHHOCTH MPSIMOH, MTPOXOASAIICH TIpUBJICKATL BHUIMAHUC OGY‘I&IOI_HI/IXCHVK [ICHHOCTHOMY
gyepe3 TOUKY MPOCTPAHCTBA M NMEPIEHAUKYISIPHON K MIIOCKOCTH 1 ACTCKTY M3YHacMbIX Ha ypOKC ABJICHUM, TIOHATHH,
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45 [110CcKOCTH U NEPIEHAUKYISIPHBIC UM NMPSIMbIE B MHOTOIPaHHUKAX 1 MPUEMOB; - IPUMEHSAThH Ha YPOKE WHTEPAKTHUBHBIC (POPMBI
46 IJ1I0CKOCTH M NIEPIIEHIUKYJIIPHBIE UM NIPSMbIE B MHOTOTPAHHHUKAX 1 paboThI, CTUMYIMPYIOIIKE II03HABATEIBHYIO MOTHBALUIO
47 [Tepnienaukynsap u HakinoHHas. [locTpoeHne nepneHauKysipa U3 TOYKU Ha 00y4aroIuxcsl; - OpraHu30BbIBATH WIE(PCTBO
IPAMYIO 1 SPYAUPOBAHHBIX 00YYAIOIKUXCS HA/l UX HEYCIIEBAOIIUMHU
48 [Tepnienaukynsap u HakinoHHas. [locTpoeHne neprneHauKysipa U3 TOUYKU Ha OJIHOKJIACCHHKAMHU, JAOIIee 00yYaolUMCs COLLHAIBHO
IPSIMYIO 1 3HAYMMBIN OTIBIT COTPYAHUYECTBA U B3aUMHOM MOMOIIIH; -
49 | Teopema 0 Tpéx mepHeHUKYIIsApax (IpsiMasi u obpaTHas) 1 WHULIAPOBATD U MOAACPKUBATE HCCICIOBATEIBCKYTO
50 Teopema o Tpéx nepneHAMKYsipax (mpsimasi 1 oOpaTHasi) 1 JEATENLHOCTE 00y4IOIIAXCA B paMKaX pealnsalii MM
51 VIOl MEXKIY CRPCIMBAIOMIEMHCA IPAMEIMHE 1 WHIUBUIYAJIbHBIX U TPYIIIOBBIX UCCIIEI0BATEIHCKIX
IIPOEKTOB;
52 [Touck nmeprneHIuKyYISIPHBIX MPSIMBIX C TTOMOIIBIO MEPIIEH UK YIISIPHBIX P ’
I0CKOCTEl 1 - TOOYXXIaTh 00yJaronuxcsi COOII0IaTh HA YPOKE
MIPUHITUTIBEI Y9€OHOW TUCITUTIIUHBI U CAaMOOPTaHU3aIIHH;
53 OpToroHaibHOE MPOSKTUPOBAHHE 1
= - MPUBJIEKATh BHUMAHNE 00YJArOIINXCSI K IIEHHOCTHOMY
o4 [TocTpoenue ceuenuii Kyoa, MpU3Mbl, TPABIIILHOM MUPAMU/IbI C TIOMOIIBIO . .
9 aCIeKTy U3y4aeMbIX Ha YPOKE SIBJICHUH, TIOHITHH,
OPTOTrOHAJIBLHOW MPOEKIIUU 1 )
55 0 Sy S ——, MIPUEMOB; - IPUMEHSTH Ha YPOKE HHTEPAKTUBHBIE (DOPMBI
OCTPOCHHE CCHCHIH KyOa, Tp » IPaBH pamuz m 1 paboThl, CTUMYJIUPYIOIIKE TO3HABATEIbHYIO MOTUBALIUIO
55 onTorOHanLHon TIPOCKIMH T 00yJaroluXxcs; peain30BbIBaTh BOCIUTATEIbHbIE
MMMETPHS B IPOCTPAHCTBE OTHOCHTENLHO ILIOCKOCTH. TliockocTy . BO3MOKHOCTH B PA3/H4HBIX BHIAX IEATETBHOCTH
CUMMCTpIH B MHOTOT paHHIKAX _ 00YJAIOIINXCS CO CIIOBECHOH (3HAKOBOIT) OCHOBOIA:
S7 [Ipu3Hak nepneHANKYIIPHOCTH MPSMOM U INIOCKOCTH KaK CIIEICTBUE BLIBOJIBI 1 JI0KA3aTENbCTBO (GOPMYII, aHATH3 HOpMYJI,
CHMMCTPHH 1 pelleHHe TEKCTOBBIX KOJIMYECTBEHHBIX U KA4eCTBEHHBIX
58 [IpaBunbHbIE MHOTOIpaHHUKU. Pacuér paccTosHuil OT TOUKH 10 miockoctu | 1 3a/1a4, BBINIOJIHCHUE 3aJaHUH 110 PasTPAHHICHIIO
59 HpaBI/IJ'IBHI)Ie MHOT'OI'DAHHHKH. Pacuér paCCTOHHI/Iﬁ OT TOYKH OO IINIOCKOCTH 1 HOHHTHﬁ, caMOCTOSTEeIbHAS pa60Ta C yLIC6HI/IKOM,
60 Crioco0b1 OIMYCTHUTH NCPHCHANKYIIAPBI: CUMMECTPHSA, CABUI' TOYKH I10 CHCTEMaTHU3al Ui yqe6Hor0 marepuaia, CiIylaHue 1
[apauIeJIbHON NPAMOM 1 AHaJIN3 BBICTYIUICHUN CBOUX TOBApUILEH; -
61 CnBur 1o HemapayIeJabHOU NPSMOM, U3MEHEHHUE PaCCTOSIHUM 1 MPOEKTUPOBATh CUTYallUU U COOBITHS, Pa3BUBAIOLIHE
62 KonTponsnas pabota "B3aumHoe pacmnonoxeHue NpsiMbIX U IJI0CKOCTEH B SMOIMOHATBHO-IIEHHOCTHYIO chepy 0Oydaromerocs
poCcTpaHcTBe" 1
YT1Jbl M pacCTOSTHUS 16
63 [ToBTOpEHME: yroya Mexay NPSMbIMU Ha MJIOCKOCTH, TPUTOHOMETPHS B - MOOYXJ1aTh OOyUaroUuXcs COOMI0IaTh Ha YpOKe
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa KOCUHYCOB 1 MPUHIIMIBI Y4€OHOW TUCIUTUIMHBI U CaMOOPTraHu3alllu;
64 IToBTOpEHUE: YTrOJI MEXy CKPEIIMBAIOIIMMUCS MPSIMBIMH B IpocTpaHcTBe | 1 NPUBJIEKATh BHUMaHUE 00YYAIOIIMXCs K HIEHHOCTHOMY
65 I'eomeTpruueckre METOIbI BBIYUCIICHUS YIJIa MEXKY NPSIMBIMU B aCIeKTY U3Y4acMbIX HA YPOKE SIBJICHUM, IIOHSITHH,
MHOTOTpaHHUKAX 1 MPUEMOB; - IPUMEHATH Ha YPOKE WHTEPAKTHUBHBIE (POPMBI
66 JIByrpanusbiii yroy. CBOMCTBO JIMHEWHBIX YTJIOB IBYTPAHHOTO yria 1 paboTEI, CTHMYIIMPYIOLIIE TT03HABATEIBHYIO MOTHBALUIO
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67

[lepnenukynsapHseie maockoctu. CBOMCTBA B3aUMHO MEPIEHIUKYIISAPHBIX

00y4Jaronuxcsi; peaqn30BbIBaTh BOCITUTATEIHHBIC

IUIOCKOCTEN 1 BO3MOYKHOCTH B Pa3JIMYHBIX BUAAX JEATEIIBHOCTH
68 [Ipu3Hak nepneHIuKyIspHOCTH IVIOCKOCTEHN; TeopeMa O MpsMOn 00yyaroluxcs co CIOBECHON (3HAKOBOIT) OCHOBOIA:
TepeCceYCHMS IBYX IJIOCKOCTEH NEPIICHINKYISPHBIX TPEThEH TUIOCKOCTH 1 BBIBOJIBI M1 JIOKA3aTEIbCTBO POPMYJI, aHATH3 (POPMYII,
69 [IpsMoyronpHBIN TapauIelenuie; Kyo; u3MepeHus, CBOMCTBA PEIICHHE TEKCTOBBIX KOJIMYCCTBCHHBIX U KAYECTBEHHBIX
MIPSIMOYTOJIBHOTO TIapaJuIeNIeuIe/1a 1 3a]a4, BBIIIOJHEHHE 33/IaHUH 110 pa3rpaHHuCHHIO
70 Teopema o AuaroHaau NPSMOYIOJbHOTO MapaJlJIeJICNUIEa U CIEICTBUE U3 HOHATHH, CAMOCTOSITEIbHAS paboTa ¢ y4eOHUKOM,
Hed 1 cUcTeMaru3alus yueOHOro Marepuana, CiiylaHue v
71 CrepeomeTpuiecKue U MPUKIIaHbIC 3a/1a4H, CBA3aHHBIE CO B3AaMMHBIM aHaJIU3 BBICTYIUIEHUI CBOMX TOBAPMILEH; - IPUMEHATH Ha
PacIIoOIOKEHUEM IIPSIMBIX U INIOCKOCTHU 1 YPOKE MHTCPAKTHBHBIC (1)OpMBI pa6OTBI, CTUMYJIMPYIOUIUEC
72 [ToBTOpEHME: CKPEIIMBAIOIINECS MPSIMBIE, MAapAIUIEIbHbIE ITIOCKOCTH B T03HABATEIILHYI0 MOTHBALIHIO O0YYAOIINXCS; -
CTAH/IAPTHBIX MHOTOTPAHHUKAX 1 OpPTaHW30BBIBATH MIEPCTBO IPYAUPOBAHHBIX
73 | I1apa mapanienbHBIX MIOCKOCTEH Ha CKPEIIMBAIOIINXCS MPSIMBIX, 0OY9aIOIINXCS HA/l HX HEYCIICBAIOINMH
PACCTOSTHUE MEXY CKPEITUBAOIIMMHUCS MTPSIMBIMHU B TIPOCTBIX CUTYAITHSIX 1 OZTHOKIACCHUKAMH, JAIOIIee 00yJarOMIMMCs COLHAIBHO
74 | PacCTOSHME OT TOYKHM JI0 TUNIOCKOCTH, PACCTOSIHUE OT MPAMOM 10 TockocTu | 1 3HAYMMBIH OMBIT COTPY/IHHYECTBA M B3AHMHOHN MOMOIH; -
75 | BoluncieHue pacCTOSHHI MEKLy CKPEITUBAIOIIMMUCS TPSIMBIMH C MHALMAPOBATD 1 HOMICPKNBATE HCCICAOBATEIBCKYIO
TOMOTITBIO TIEPIERIMKYIAPHOH TIOCKOCTH 1 JeSITeNIbHOCTh 00YJaroMMXCsl B paMKax peaau3aluid MU
76 | TpéxrpaHHHIil yroJl, HEPaBEHCTBA JUIS TPEXTPAHHBIX YIIIOB. Teopema MHAMBHAYATbHBIX H IPYIIOBEIX HCCICNOBATCIBCKIX
ITudaropa, TeopeMbl KOCUHYCOB U CUHYCOB JJIsl TPEXTPAHHOTO yIiia 1 TPOCKTOB
7 DneMeHTHI chepUIECKO TeOMETPHH: T€0AC3NUECKUE TUHUN Ha 3emiIe 1
78 KonTtponpHas padota "Yribsl u paccTosHus" 1
MHOToOrpaHHUKH 7
79 Cucremarn3zanus 3HaHUK "MHOTOTpaHHUK U €r0 3J1€MEHTHI" 1 - IPUMEHSATH HAa YPOKE UHTEPAKTUBHBIE (OPMBI pabOTHI,
80 ITupamuna. Buael nupamun. [IpaBrisHas nupamuga 1 CTHMYJIMPYIOINUE II03HABATCIbHYIO MOTHBAIHIO
81 [Tpusma. [Ipsimas u HakoHHas mpu3Mbl. [IpaBuiibHas npuszma 1 00y4arOIIMXCsL; PeaIn30BbIBATh BOCIIUTATCIIbHBIC
82 | IlpsiMoii mapasuienenune, mpsMOYroJbHbIH NapauleIenunes, Kyo 1 BOSMO3KHOCTH B Pas/TIHBIX BUNAX ACATCIBHOCTH
83 BhinyKible MEOrorpannKy. Teopema Diiepa 1 00yJarouxcs co CIOBECHOU (3HAKOBOIT) OCHOBOIA:
84 Brinyknbsie MHOrOorpannuku. Teopema Diinepa. [IpaBunibHble 1 BBIBO/BI M 110Ka3aTeNbCTBO POPMYIL, aHayis Gopmyi,
IOy TIPABHJTHHBIE MHOTOFPAHHHKH 1 PEILIEHHE TEKCTOBbIX KOMMYECTBEHHBIX H KaYECTBEHHBIX
85 3a/1a4, BBITIOJIHEHUE 33/IaHUH TI0 Pa3rpPaHUICHUIO
MOHSTHIA, CaMOCTOSITENIbHAs paboTa ¢ y4eOHUKOM,
cucTeMarusaiys yaeOHOro MaTepuaa, CIylaHue u
KonTposnpHast pabota "MHoOrorpanHuKn" 1 AHAJIN3 BBICTYIUICHUH CBOMX TOBapUILEH
BekTopsbl B npocTpaHcTBe 12
86 [TonsiTHE BEKTOpa HA MJIOCKOCTH U B MPOCTPAHCTBE 1 - YCTaHaBIUBATh JOBEPUTEIILHBIE OTHOIICHUS MEKIY
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87 CyMMa BEKTOpOB 1 y4uTesIeM U 00y4JaromuMuUCs, COCOOCTBYIOLINX
88 Pa3HocTh BEKTOPOB 1 MO3UTUBHOMY BOCTIPUSATHUIO yJaIlUMHUCS TpeOOBaHUN 1
89 TIpaBuIo mapajuIenenuea 1 MPOCHO YUHTEIS; - MPUBJICKATh BHUMAHHUE 00YJaIOIIUXCS K
90 VMHOKeHHe BEKTOpa Ha ICIIO 1 o0cyxmaemMoii Ha ypoke HH()OPMAIIH, aKTHBU3AIUA
91 | PasnoxeHue BEKTOPa MO 0a3UCy TPEX BEKTOPOB, HE JIEKALIUX B OJTHON MO3HABATEIbHOM JIEATENLHOCTH 00y AtONIIXCS; -
TOCKOCTH 1 noOyKIaTh 00yJarOIIMXCsl COOMIOAATh HA YPOKE
92 CKanspHOE POM3BEICHUE 1 MPUHIIMAIEI Y9eOHOW TUCIUTUIMHBI K CaMOOPTraHu3allnu;
MIPHUBJICKATh BHUMaHUE 00yJaIONUXCS K ICHHOCTHOMY
93 | BeluncieHue yriia MexK/ 1y BEKTOPaMH B IIPOCTPAHCTBE 1 . .
= ACTICKTy U3YJYaeMbIX Ha YPOKE SBJICHUM, MOHITHIA,
94 [Ipocreiiime 3a1aun ¢ BEKTOpaMu 1 .
o5 0 — 1 MIPUEMOB; - IPUMEHSATH Ha YPOKE HHTEPAKTUBHBIC (POPMBI
96 pOCTeI:HHHe 3a/1a1H C BCKTOpaMu paboThI, CTUMYIIMPYIOIIME TO3HABATEIHHYIO MOTHBAIIUIO
[Ipocreiimue 3a1a4u ¢ BEKTOpaMU 1 06y YaIOIIHXCS
97 [IpocTeiimme 3a7a49u ¢ BEKTOPAMH 1
IloBTOpEeHue, 06001IeHNE U CHCTEMATH3ALUS 3HAHUH B
98 O0001IeHNe U cHCTeMaTH3aIus 3SHAaHUN 1 - MPUMEHSATH Ha YPOKE UHTCPAKTUBHBIE (POPMBI PabOTHI,
99 O0o001Ienre U cucTeMaTH3alys 3HAaHUH 1 CTUMYJIMPYIOIIUE TTO3HABATEIILHYI0O MOTHBAITHIO
100 | UroroBast KoHTposIbHAS paGoTa 1 00y4aroIuXcs; peaTn30BbIBaTh BOCITUTATEIILHBIC
101 | Mtorosas KoHTposbHAS PaboTa 1 BO3MOJKHOCTH B Pa3JINYHBIX BUAAX JCSITECIHHOCTH
102 00yJaronIuXxcsi Co CIIOBECHOM (3HAKOBOM) OCHOBOM:
BBIBOJIBI U JIOKA3aTEIbCTBO (hopMyII, aHAHU3 (HOPMYII,
pelIeHHE TEKCTOBBIX KOJUYECTBEHHBIX M KAUECTBEHHBIX
3aj1a4, BHITIOJHCHUE 3a/IaHUH 110 pa3rpaHHYCHHIO
MOHATHUH, CAMOCTOSATENbHAS padoTa ¢ YIeOHHKOM,
cucTeMaTH3alys yaeOHOro MaTepuaa, CIylianue u
O600611eHre 1 crucTeMaTu3alus 3HaHun 1 aHaJIN3 BBICTYIUICHUH CBOUX TOBAapHINEH
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11 kJiacc

Ko
JI- .
Ne Tema o JleITeJIbHOCTD YYHTeEJIsI ¢ y4eTOM padoyeii NporpaMmmbl
o\ BOCIUTAHUS
ya
COB
AHajluTHYECKAsl TeOMeTpHs 15
1 [ToBTOopenue Tems! "CkasisipHOE POU3BEAECHUE BEKTOPOB" 1 - YCTaHAaBJIMBATh JIOBEPUTEIBHBIE OTHOLICHUS MEXIY
[ToBTOpenue Temsl "KoopmHaThl BEKTOpa Ha INIOCKOCTH U B YUUTENEM U 00YyYaIOIIUMHUCS, CIIOCOOCTBYIOIINX
2 pOCTpaHCTBE" 1 MO3UTUBHOMY BOCITPHUSATHIO YUAITUMHUCS TPEOOBAaHUH 1
3 IToBTOpeHune TeMol "YpaBHEHHE NPSIMOM, TPOXOAIIEH Yepe3 ABE TOUKHU" 1 MPOCKO YUUTEIsT; - HPUBJICKATh BHUMAHHE 00yJaroIuXCs K
4 [ToBTOpenue Tems! "Borunicienue yria Mexxy BeKTopamu B mpoctpancTtse” | 1 00cyxIaeMoii Ha ypoKe HHPOPMAINH, aKTHBH3ALUH
AHATMTHYECKHE METO/IBI PACUETa YIUIA MEKLY IIPAMBIMH B MMO3HABATEIHHOU JIEATETLHOCTH 00yUJaOIIUXCS; - 1'[06y>K513TL
5 MHOTOrPaHHHKAX 1 o0ydJaronuxcsi coOI01aTh HAa YPOKE MPUHITUTIBI YIEOHOM
6 JIuHeliHbIC HepaBeHCTBA, TMHEHHOE MPOrPaMMHPOBAHNE 1 | AMCHHUILTHHBI 1 CAMOOpTaHHU3aliK, IPUBJICKATh BHUMAHUC
oOyuaronuxcs K IeHHOCTHOMY acIleKTy U3y4aeMbIX Ha YpOKe
7 dopmyIia pacCTOSTHUSA OT TOYKH JI0 TUIOCKOCTH B KOOPJIMHATAX 1 - -
" SBJICHUH, IOHATHUN, IPUEMOB; - IPUMEHSITh Ha YPOKE
AHanuTH4ecKrue METO/bl pacy€Ta yriia MeKy IIIOCKOCTSMH B
8 MHOTOTPAHHEKAX 1 UHTEPAaKTUBHBIE (POPMBI paOOTHI, CTUMYITHPYIOIIHE
MO3HABATEJIbHYI0 MOTUBAILIUIO 00YYaIOIINUXCS; -
9 YpaBHEHHE ILIOCKOCTH, HOPMaJlb, YPABHEHUE IIJIOCKOCTH B OTPE3Kax 1
0 v 1 OpraHU30BBIBATH HIEPCTBO IPYAUPOBAHHBIX 00YUAIOIIUXCS
paBIEeHI/Ie IIJIOCKOCTH, HOpMaJ;IB, YpaBHEHHE IUIOCKOCTH B OTPE3KAX HAJT MX HEYCTIEBAIOMMMHU OTHOKIACCHIKAMH, TAIOMICE
11 | JluneiiHble HEpaBEHCTBA, JIMHEHHOE MPOTPAMMHUPOBAHHE 1 06y4aIOIIMMCS COLIMAIBHO 3HAYNMBIH OIIBIT COTPYAHUYECTBA
12 BekropHoe mpousBesieHne 1 Y B3aMMHOM TTOMOIIIH; - UHULIIMMPOBATh U MOIACPKUBATH
HapaJIJIeJ'ILHLIe IIpsAMBIC U ITIJIOCKOCTH: paC‘IéT OTHOHIeHHﬁ, mapauiCJIbHbIC HCCIIEIOBATENBCKYIO IESITEIBHOCTD O6yanOH_[I/IXCH B paMKax
13 CCUYCHUA 1 peanu3aluyyi UMY UHIMBUAYAJIbHBIX U IPYIIIOBBIX
HaXO)KI[eHI/IC paCCTOHHI/Iﬁ OT TOYKH OO0 IIIOCKOCTH B HpaBHHLHOﬁ HCCIIE0BATEIILCKUX IIPOEKTOB; 06yqa}()]_up1xc;{;
14 | mupammze. 1 peaNn30BbIBATH BOCIIUTATEIBHBIE BOSMOKHOCTH B Pa3JIMYHBIX
BUJAX JIEATEIBLHOCTH 00YyUYaIOIIMXCS CO CIOBECHOM
15 | KonrposabHas pabota "AHamuTHyeckas reomerpus’ 1 (3HaKOBOI1) OCHOBOM: BBIBOJIbI M JJOKA3aTEIbCTBO (HOPMYIT
IloBTOpEeHue, 00001IeHNE H CHCTEMATU3AIUS 3HAHUH 15
CeueHuns MHOTOTPAHHUKOB: CTaHAAPTHBIE MIIOCKOCTH, TIEPECEUCHUS - YCTaHaBJIMBATh JI0BEPUTEIbHBIE OTHOIICHUS MEXTY
16 | mpsAMBIX U MIIOCKOCTEH 1 yUUTENeM U 00YJaIOIIUMUCS, CTIOCOOCTBYIOMINX
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17 | CeueHnuss MHOTOTPAHHUKOB: METO/I CJIC/IOB 1 MO3UTUBHOMY BOCTIPUSATHIO YIAIIUMUCS TPEOOBAHUH U
18 CeueHurss MHOTOTPAHHUKOB: CTaHAAPTHBIE MHOTOTPAHHUKHI 1 IpPOCKO YUHUTENIsS; - IPUBJIEKATh BHUMaHUE 00YJarOIUXCs K
[ToBTOpEHUE: MIIONIAIH MHOTOYT OJIBHUKOB, (POPMYIIBI JUIs TUTOIIAICH, 00Cy)/1aeMOi Ha ypOKe MH()OPMAINK, AKTHBU3AIIHH
19 co00paXkeHus 1104001 1 MO3HABATEIFHOM JICATEIHFHOCTH 00yJaIONINXCs; - TOOYKIaTh
[ToBTOpEHUE: IO MHOTOYTOJIbHUKOB, (DOPMYJIbI 1JIs TUIOIIAAEH, 00y9aIOIIMXCs COOMOATH Ha YPOKE NPUHIIHIIBI yIeOHOM
20 | cooBpaskeHus moa00Hs 1 JUCLUIUIMHBI U CAMOOPraHu3aliy; IPUBJIEKaTh BHUMaHUE
[Tnomaau cedeHnii MHOTOTpaHHUKOB: TIONIA N IOBEPXHOCTEMH, 00y9aIOIINXCS K ICHHOCTHOMY aCIIeKTY H3y4aeMbIX Ha ypOKe
21 | pa3pe3aHus HA 9aCTH, COOOpPaKCHHUSI 110 T00US 1 ABJICHNH, IIOHATHH, IIPHCMOB, - IIPUMCHATE Ha YPOKE
[ToBTOpEHME: TIIOMIAAN MHOTOYTOJIbHIUKOB, (POPMYJIBI JUIS TUIOIIAIEH, WHTEPaKTUBHBIE (POPMBI pabOTHI, CTUMYIUPYIOIIHE
22 | coobpaskenus moxoous 1 MO3HABATEJIbHYI0 MOTUBALINIO 00Y4arOIINUXCS; -
[MeprieHAMKYISAPHBIE TPSIMBIE M INIOCKOCTH: CTAHIAPTHBIE TTAphI OpPraHM30BBIBATH ME(PCTBO IPY/IMPOBAHHEIX 0OyHAtOIHXCS
23 | mepHenWMKYISPHBIX IIIOCKOCTEN M MPSMBIX, CAMMETPHH MHOTOrpanHuko | 1 | Hal HX HCYCICBAIOMINMI OHOKTACCHUKAMH, IAIOMICe
[TapanenabHbIE TPSAMBIE U TTIOCKOCTH: YIIIbI MEKLY CKPEIMBAIOIIAMUCS 06y4alomUMCest COLUATBHO 3HAUMMBIH ONBIT COTPYHHMECTBA
24 | mpsmBvu 1 Y B3aMMHOM MOMOIIY; - MHULIUUPOBATh U TOJAEPKUBATh
[lepnienauKynspHbIE NIPSIMBIE U IIJIOCKOCTU: BBIYMCICHUS JJIUH B HCCIIEIOBATENLCKYIO IEATENLHOCTE 00YHaloMuXes B pamkax
25 | mMHOrorpaHHuKax 1 peanu3aly MU UHIUBUYAIBHBIX U FPYNIIOBBIX
[lepnienauKynspHbIE NPsIMBIE U IIJIOCKOCTU: TEOPEMA O TpeX HCCIICAOBATCNBCKHX MIPOCKTOB,
26 | mepmermuKymspax 1 - MOOYXKIaTh 00YJarONTUXCsl COOMIOAATh HA YPOKE MPUHITUTIBI
" €0HOM IUCLMITIIMHBI U CAMOOPTraHN3alluu; IPUBIIEKATh
IIpuknaaHble 3aauu, CBSI3aHHbIE C BBIYMCICHUEM 00bEMa IPSIMOYTOJILHOTO i et p LML, TP
27 | mapamenemumena 1 BHUMaHHE 00yJaroIuXcsl K HEHHOCTHOMY acIlleKTy
= U3y4aeMbIX Ha YpOKe SIBJICHUH, IOHATUH, IPUEMOB; -
[Tnomaay MHOrOyroJIbHUKOB, (hopMyJIbl A7 IUIOLIAIeH, COOOpakeHus Y1 yp ’ - P ’
28 | mono6us 1 IPUMEHSATh Ha YPOKE UHTEPAKTUBHbIE (POPMBI pabOTHI,
- > = CTUMYJIUPYIOIKE TI03HABATEIIbHYIO MOTUBALINIO
[Tnomanyu cedyeHnit MHOTOTPAaHHUKOB: IIOLIAIU TIOBEPXHOCTEH, 5 )
20 | paspesanis Ha acTH, cooGpakeHus 000U 1 oOyyaromuxcs; pealu30BbIBaTh BOCIIUTATEIIbHbIE
> BO3MO’KHOCTH B Pa3IMYHbIX BUIAX JIESATEIBHOCTH.
KonTtposnpHas padota "[loBTOpeHne: MHOTOTpaHHUKH, CEYECHUS
30 | MHOrOrpaHHUKOB" 1
OQ0beM MHOTOIPAHHHUKA 17
31 | O6wem Tena. O6beM NPSIMOYToJILHOTO Mapajlieenunesa 1 - YCTaHaBIIMBATh JOBEPUTEIIbHBIE OTHOLIEHUS MEKIY
32 | 3ajaum 00 yaBOEHUH Ky0a, 0 KBaJpaType Ky0a; 0 TPMCEKIIUH yriia 1 Y4YUTENEM U 00Y4aOIMMHCS, CIOCOOCTBYHOLIMX
CrepeomeTpHuuecKHe 3a/1auu, CBSI3aHHbIE ¢ 00BEMOM MPSIMOYTOJIBHOTO MO3UTUBHOMY BOCIPUSTHIO yHAIIUMHCS TPEOOBAHUH
33 | mapamnenenunena 1 npock0 yduTeNs; - NpUBJIeKaTh BHUMaHUE 00yJaroImuxcs K
[Ipuknaaneie 3aa4u, CBsI3aHHbIE C BBIUMCIEHHEM 00BbEMA MPSIMOYT OJIBHOTO 00CyKaeMoi Ha ypoKe HH(POPMAIINH, aKTHBH3ALUH
34 | mapamnenenumnesna. 1 MIO3HABATEIBHON NeATEILHOCTH 00yJaromuxcs; - Ho0yX1aTh
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O0BéM mpsiMoii ipu3Mbl. CTepeoMeTpHUECKUE 3aa9H, CBS3aHHBIC C

oOyyaromuxcs coOIr01aTh Ha ypOKe IPUHIUIBI YIeOHOU

35 | BeruncienueM 00bEMOB IPSIMO TPU3MEL. 1 JTVICIUTUTMHBI 1 CAMOOPTaHU3AIMH; TPUBJICKATh BHUMAaHHE

36 | [IpukmagHbie 3a1a9u, CBsI3aHHBIE C 00BEMOM MPSIMOM PU3MBI 1 00yuaroluxcs K IeHHOCTHOMY aCIleKTy U3y4aeMbIX Ha YpOKe
Brluncnenre 006EMOB TeJl ¢ IIOMOILBIO ONPeAeIEHHOr0 uHTerpana. OobéM SBJICHUH, IOHATUH, IPUEMOB; - IPUMEHATH HA YPOKE

37 | HAaKJIOHHOHW TPU3MBI 1 MHTEPAaKTUBHBIE (POPMBI paOOThI, CTUMYIHPYIOIIHE

38 O0BEM HAKIIOHHOM MTPU3MBI 1 MIO3HABATCJIBHYIO MOTHBAIIMIO 06y11a101111/1xcs{;- nooyxaaTh

39 | OGbem mupamust 1 oOyuarouxcst co0Jt0/1aTh Ha YpOKE MPUHIIMIBI y4eOHOH
[Mpuknaaneie 3agaun 1o Teme "O0bEMBI TeN", CBSI3aHHbIE ¢ 00BEMOM AUCHHATUTAHBL 1 CAMOOPTaHU3AlNH, IPUBIICKATE BHUIMAHHC

40 | HaKJIOHHOI IIPH3MBI 1 06yqa}001111/1x051 K LICHHOCTHOMY aCTICKTY H3YMaeMBbIX Ha ypoke
dopmyna 06béMa upamu il OTHOLIEHHE 00BEMOB TUPAMH/L C OOIIHM AIBJICHIH, TIOHATHH, TIPHEMOB, - MPUMCHSTH Ha YPOKCS

41 | yrnom 1 MHTEPaKTUBHBIE (OPMBI pabOThI, CTUMYJIUPYIOIINE
®dopmyna 00pEMa upamupl. OTHOIIEHHE 0O0HEMOB MUPAMHT C OOIITUM MO3HABATENBHYIO MOTHBAITHIO O0YHAIONINXCS; PEaTH30BBIBATE

42 | yriom 1 BOCIIUTATENBHBIC BO3MOKHOCTH B Pa3IMHBIX BUIAX

43 CrepeoMeTprIeCcKue 3a/1a4M, CBsI3aHHBIC ¢ 00bEMaMM HAKJIOHHOW pu3Mbl. | 1 HeﬂTem’vH.OCTH 06y4alonXCs €O CIOBECHOM (3HAKOBOH)

44 | CrepeoMeTpruuecKHe 3a7a9u, CBSI3aHHbBIE C 00bEMaMU TUPaAMUJIBL. 1 OCHOBOH: BHIBOIILI U IOKA3aTELCTRO oMy, anams
[Tpuknagaeie 3agaun mo Teme "OO0BEMBI TeN", CBSI3aHHBIE C 00BEMOM (opMyJ1, PELICHHE TEKCTOBBIX KOHH%CTBG}EHHX 1

45 | npuss 1 KaueCTBEHHBIX 32/1a1, BHITIOHEHNE 3a/1aHuH no6
[Tpuknagasie 3agaun mo Teme "OO0BEMBI Ten", CBA3aHHBIE C 00BEMOM 522%22{12;1;,1{3}12Tiiggg;;l;i[M;;gg;g:gL;::egngllaizl ¢

46 | mupammel 1 CIIyIIaHWE W aHAJIU3 BBICTYIUJICHUI CBOMX TOBapHILEH; -

MIPOEKTUPOBATH CUTYAllUU U COOBITUS, Pa3BUBAIOLIHE

47 | KonTpoasHas pabora "OObEM MHOTOrpaHHUKA" 1 SMOIMOHAIHHO-IIEHHOCTHYIO chepy 00ydaromerocs
Tesa Bpamenust 24
Hunuaapudeckas MoBEpXHOCTh, 00pa3yolire HUINHIPUYECKOM - YCTaHaBIUBATh JOBEPUTEIIbHBIE OTHOLICHUS MEKIY

48 | moBepxHOCTH. 1 YUUTENEeM U 00YyYaIOIIUMUCS, CTIOCOOCTBYIOIINX

49 Hununaap. [psmoit kpyrosoit uununap. [lnomans noBepxnoctu nuiauHapa. | 1 TIO3MTUBHOMY BOCIIPUSATHIO yYalIUMHUCS TPEOOBaHUN U
Konunueckas HOBepXHOCTh, 00pa3yrolre KOHUYECKON MOBEPXHOCTH. IPOCHO YUHUTENs; - PUBIIEKATh BHUMAHUE 00yYalOIIUXCsl K

50 | Konyc. 1 obcyxxaaemMoil Ha ypoke HHPOpMAIH, aKTUBU3AIHH

51 | CedyeHue KOHYyca IUIOCKOCTBIO, TapaJlIeIbHON MIIOCKOCTH OCHOBAHMSL. 1 TMO3HABATENbHOM JEATENEHOCTH 00YHaIOIINXCA; - TOOYKIaTh

52 | Yceu€nnblii koHyc. M300paxeHne KOHYCOB U YCEUEHHBIX KOHYCOB 1 00yHaIOIMXCs COOMONIATE HA YPOKE MPUHIHITB y4eOHOT

53 | IInomangs 60KOBOM MOBEPXHOCTH M MOJHOM NOBEPXHOCTU KOHYCA. 1 AUCHHILTAHBL 1 CAMOOPTaHM3AUMH, TIPUBJICKATE BHUMAHUC
CrepeomeTpHuuecKHe 3a/jaun Ha JOKa3aTelIbCTBO U BBIYUCIICHHE, 06yqa}ov1u1/1xc;{ K LICHHOCTHOMY aCIICKTY M3yqacMbIX Ha YpOKe

54 | moctpoeruem cevenmit mHHAPA 1 SIBJICHUH, TIOHATHH, IPUEMOB; - IPUMEHSATh Ha yPOKe
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CTGpCOMeTpI/I‘IeCKI/Ie 3aJa4M Ha A0Ka3aTCJIbCTBO U BBIYHMCIICHUC,

UHTEpaKTUBHBIE (POPMBI pabOThI, CTUMYIUPYIOIIHE

55 MMOCTPOCHUEM CEUCHU KOHyCca 1 MO3HABATEIFHYI0 MOTHBAIIHIO O0YJArOIINUXCS; -
56 | [IpuknagHbie 3a1a9u, CBSI3aHHBIE C IHITUHIIPOM 1 OPraHu30BBIBATH ME(CTBO IPYAUPOBAHHBIX 00YJIAFOITUXCS
57 [Ipuknagaeie 3a1a41, CBSI3aHHbBIE C ITUIHHIPOM 1 HaJl X HCYCIICBAIOIIUMH OJTHOKIIACCHUKAMMU, JAIOIICe
Cdepa u map [epeceuenue cheps! u mapa c mwiockocteio. Kacanue mapa 00Y9aIOIIMMCS COLMAILHO 3HAYUMBIH OIIBIT COTPYAHIHYCCTBA
58 | u cdepsl mtockocTri0. Bun u n306paxenue mapa 1 ¥ B3aMMHOH OMOIIY; - HHULMMPOBATE U NOJIEPKHBATH
59 | Vpasnenue coepsr. Ilnomans chepst u eé qacteil. 1 HCCJIEIOBATENIbCKYIO AEATEIbHOCTh 00YYaIOIIUXCs B paMKax
60 | Cummerpus chepst 1 mapa. 1 peanu3ainuy UMU HHAUBUAYATHHBIX U TPYIIOBBIX
CrepeoMeTrpHuueckre 3aJ1aui Ha JOKa3aTeJIbCTBO U BHIYMCIICHUE, CBSI3aHHbBIE HCCIICNOBATCILCKHX TPOCKTOB,~ HO6y)KHi‘TI’ obyuarouyxcs
61 | co chepoii 1 mapom 1 co0JII0/1aTh HA YPOKE MPUHIIUIBI y4eOHOW TUCIMIUTAHBI 1
CrepeoMeTrpuueckre 3aJ1aui Ha J0Ka3aTeIbCTBO U BHIYHMCIICHUE, CBSI3aHHbBIE caMOOpraHU3aLH, TIPUBJICKATE BHUMAHHC 06yqa}omv1/1xcs1 K
62 | co cdhepoit i mapom 1 LEHHOCTHOMY aCIEKTy H3y4aeMbIX Ha ypOKe ABICHAH,
= MOHSTUH, TPUEMOB; - IPUMEHSTH Ha YPOKE HHTEPAKTUBHBIC
63 | [loctpoeHue cedeHuit cdepbl U mapa II0CKOCTHIO 1
. dhopMBI pabOTHI, CTUMYTHPYIONINAE TO3HABATEIHHYIO
64 | Ioctpoenne ceuennit chepsi 1 mapa HHOCKUOCTHO 1 MOTHBAIIMIO 00YJaIOIINUXCS; PeaTu30BbIBaTh BOCIIUTATEIbHBIE
65 [Tpuknanaeie 3a1a9n, CBsI3aHHBIE CO chepoit U mapom. 1 BO3MOKHOCTH B PA3/HIHBIX BHIAX JIEATETBHOCTH
66 | lpuksaaube 3a/1a4H, CBA3aHHbIE CO CHEPOH 1 MAPOM. 1 | o6yuarommxes co coBecHOi (3HAKOBOH) OCHOBOH: BHIBO/IBI H
[ToBTOpEHME: OKPYKHOCTH Ha MJIOCKOCTH, BEHIUUCICHUS B OKPYKHOCTH, JOKa3aTenbeTBO (GOpMyIL, aHAIN3 HOPMYIL, PELICHHE
67 CTaHJapTHbIE MO100Ms 1 TEKCTOBBIX KOJIMYECTBEHHBIX M KaUEeCTBEHHBIX 3a/1a4,
Pa3znuynble kOMOMHALIMY TeJl BpallleHUsl U MHOTOIPaHHUKOB. Perienue BBITIOJIHCHHE 3aJaHUH [0 PAa3rPaHHICHUIO TTOHSTHIA,
68 | samau 1 caMoCTosITeNIbHAs paboTa ¢ yaeOHUKOM, CHCTeMaTH3 AU
Pazanunsie KOM6I/IHaHI/II/I TEJI BpalllCHUA U MHOT'OI'PaHHHUKOB. Pemenne yqeGHoro Marepuaia, CIyllaHue U aHaInu3 BI)ICTyrIJ'ICHI/Iﬁ
69 3ana4q 1 CBOUX TOBAPHIIEH; - TPOCKTUPOBATh CUTYAI[MU U COOBITHS,
70 | 3agauu no TeMe «Texa U MOBEPXHOCTH BPAILICHUS 1 Pa3BUBAOIIKME SMOIMOHAIBLHO-IIEHHOCTHYIO chepy
71 | KontpousbHas paboTa o teMe «T'eja 1 MoOBEpXHOCTH BpAILICHUS 1 oOyuaromierocs
Il1omaam noBepxXHOCTH U 00bEMBI KPYIJIBIX TeJ 9
O6béM nunuaapa. Teopema 00 00b€Me npsimMoro uMHapa. [lnomaau MPUMEHSTh Ha YPOKE HHTEPAKTUBHBIE (POPMBI PabOTHI,
72 | GOKOBOI1 U MOJHOM MOBEPXHOCTH LUIMHJIPA. 1 CTUMYJIMPYIOIIUE TTO3HABATENIbHYIO MOTHUBAIIUIO
73 Brruncienue 005EMOB TENT ¢ HOMOIIBIO OIPENENIEHHOIO HHTErpAJIA. 1 06yqa}om1/1xc;{; p€aJIn30BbIBATL BOCIUTATCIBHBIC
74 | O6béM koHyca. Ilmomaau 60k0BOM U MOJIHOM MOBEPXHOCTH KOHYCA. 1 BO3MOXXHOCTH B Pa3JIMYHBIX BUJIaX NEATCILHOCTH
CrepeoMeTpruecKre U NPUKIAIHBIE 3aJa4, CBA3AHHBIE C BBIYUCIECHUEM 00YHAIOIINXCS CO CIOBECHOIT (3HAKOBO#T) OCHOBOA: BBIBOIBI U
75 | 06BEMOB IMIMHIPA, KOHYCA. 1 JOKa3aTeNnbCcTBO (hopMyl, aHAINU3 POPMYIL, pEeIIeHHE
O06BEM mapa u mapoBoro cekropa. Teopema 06 00bEMe 1mapa. [Tnomans TEKCTOBBIX KOMHYCCTBCHHBIX 1 KA4CCTBCHHbIX 327124,
76 | chepor 1 BBITIOJIHEHHE 3aJJaHUI 10 pa3rpaHUYCHUIO IOHATHH,

53



CTepeOMeTpI/I‘IeCKI/Ie " NPUKITAAHBIC 3a/1a4U, CBA3AHHLIC C BEIYHUCIICHUCM

caMoCTOsITeNIbHAS paboTa ¢ yUeOHHKOM, CUCTEMATH3AIUS

77 | 00bEMOB 1Iapa, MAPOBOTO CETMEHTA, IIAPOBOTO CEKTOPA. 1 yueOHOro MaTepuasa, ClylllaHue U aHaJIu3 BbICTYIICHUN
CooTHOIICHUST MEXTY IUIOMIAIIMU TIOBEPXHOCTEH M 00bEMaMH 10 T00HBIX CBOMX TOBApUIIEH; - MPOESKTUPOBATH CUTYAIIUU U COOBITHS,
78 | Ten. IlogoGHbIe Tena B IPOCTPAHCTBE. 1 Ppa3BUBAIONINE YMOIIMOHAIBHO-IIEHHOCTHYIO cepy
N3menenue o6bvéma npu nogoduun. CrepeomMeTpuyecKue 3a1a4u, oOyuaromierocs
79 | cBsA3aHHBIE C BEIYHMCICHHEM 00BEMOB TEIl U MJIOUIAeH MOBEPXHOCTEH 1
80 | KontposipHas padoTa "Tena v moBepXHOCTH BpalieHus" 1
JBuokenust 5
JIBmxeHus npoctpancTBa. OToOpakeHus. J[BM>KeHHst 1 paBEeHCTBO QUTYP. peaTM30BBIBATH BOCIUTATEIBHBIE BO3MOKHOCTH B Pa3JINYHBIX
81 OO0111e CBOMCTBA ABUKEHUH 1 BHJIaX JICATEIILHOCTH O0YJAIOIIUXCSI CO CIIOBECHOM
Bup! aBmKeHMIA: TapaIeIbHBIA TIEPEHOC, IEHTPAIbHAS CHMMETpHS, (3HaKOBOI1) OCHOBOH: BBIBOJBI M JOKA3aTEIBCTBO (hOPMYT,
82 | 3epKayibHAsi CHMMETpPHSI, TIOBOPOT BOKPYT MPSMOM 1 aHamu3 (GOpPMYII, peIIeHHEe TEKCTOBBIX KOJTHYECTBEHHBIX U
83 ITpeo6pazoBanwms mogoous. [Ipsmas u cepa Ditnepa 1 KaueCTBEHHBIX 3a/1a4, BLIIIOJHEHUE 3aaHUM 110
84 | 'eomerpuyeckue 3a1a4u Ha MPUMEHEHUE JTBH)KCHUS 1 pasrpaHUYCHHUIO TOHSTHIA, CAMOCTOSITeIbHAS PabOTa ¢
y4eOHHUKOM, CUCTeMaTU3alus y4eOHOT0 MaTepuara,
CJIyIIAHUE W aHAJIU3 BBICTYIUICHU CBOMX TOBAPHILEH; -
MPOEKTUPOBATH CUTYallUU U COOBITHS, Pa3BUBAIOLIHE
85 | KonTpomnwHas pabora 1 SMOIMOHATHHO-IIEHHOCTHYIO chepy 00ydaromerocs
IloBTOpEeHUE, 00001IeHNE H CHCTEMATH3AIUs 3HAHUH 17
O6o061maroniee NTOBTOPEHHUE MOHATHI U METOJI0B Kypca reometpuun 10-11 - YCTaHaBIIMBATh JOBEPUTEIIbHBIEC OTHOLICHUS MEKIY
86 | xiaccoB, cucremaru3anus 3HaHui: "OO0beM MHOTOrpaHHUKA" 1 YUUTEIIEM U 00YJaIOITUMHUCS, CITOCOOCTBYIOMINUX
O6o0061maroniee NTOBTOPEHHUE MOHITHI U METOJI0B Kypca reomeTpun 10-11 MO3UTUBHOMY BOCIIPUSATHIO yHallIUMUCS TPEOOBAHUH U
87 | xnaccoB, cucremarusanus 3HaHui: "O0beM MHOTOrpaHHUKA" 1 pOChO yUuTess; - MPUBJIEKATh BHUMaHUE 00Y4arOIIUXCs K
O6o061maroiiee NTOBTOPEHHUE MOHITHI U METOJI0B Kypca reomerpuu 10-11 00cy1aeMoli Ha ypoKe MH(POPMALMHU, aKTUBU3ALUK
88 | kimaccoB, cuctemarusanus 3HaHui: "OObeM Teln BpalieHus'” 1 [I03HABATENIBHON NeSTeIbHOCTH 00yJaroIuxcs; - Ho0yX1aTh
O0o01marolee NOBTOpEeHKE MOHATUI U METOJ0B Kypca reomerpun 10-11 00y4aroIKXxcs COOMIOAATh HA YPOKE TIPUHIHIILL Y4€OHOH
89 | xiaccoB, cucremaru3anus 3HaHui: "OObEM Tel BpalleHHS 1 JAUCLMIUIUHBL U CAMOOPIraHU3aluy; IIPUBJIEKATh BHUMAaHNUC
O6o06m1aroriee MOBTOPEHNUE NOHATHI U METOI0B Kypca reomerpun 10-11 00y4JaromuXCsl K IIEHHOCTHOMY aCIEKTy H3yJaeMbIX Ha YPOKe
KJIaCCOB, cucTeMarTu3anus 3HaHui: "[1omaam noBepXxHocT U 00beMbl SABJICHUH, TIOHATHH, TIPUEMOB; - IPUMEHATH Ha YPOKe
90 | kpyrasix Ten" 1 UHTEpaKTUBHbIE (POPMBI pabOThI, CTUMYIUPYIOIIHE
O6o06mmaroniee TOBTOPEHHUE MOHITHI U METOJI0B Kypca reomerpuu 10-11 T03HABATENbHYIO MOTUBALHIO 00YJarOLINXCS; -
KJIaCCOB, cucTeMaTHu3aius 3Hanuit: "[1nomaam moBepXHOCTH U 00bEMBI OPraHHU30BbIBATH WIE(CTBO IPYAUPOBAHHBIX 00YIAOLINXCS
91 | kpyrubix Ten" 1 HaJl UX HEYCIEBAIOLIUMH OJHOKIACCHUKAMH, Jaolee
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O6o06m1aromee MOBTOPEHNUE NOHATHIA U METOJIOB Kypca reomerpun 10-11
KJIaCCOB, cucTeMaru3anus 3Hanui: "[1nomanm moBepXHocT U 00bEMBI

92 | kpyrubix Ten"
O6o06maromee MOBTOPEHNE MOHATHI U METOJIOB Kypca reomerpun 10-11
KJIacCOB, cucTeMaTu3anus 3Hanui: "[lapamienbHoCTh NPSAMBIX U
93 | mockocTeii B mpocTpancTae”
O6o06m1aroree MOBTOPEHNE OHSATHI U METOIOB Kypca reomerpun 10-11
KJIaCcCOB, cucTeMaTh3aius 3Hanui: "[lapanienbHoCTbh NPSMBIX U
94 | mockocTeii B mpocTpaHcTae”
O6o061maroniee NTOBTOPEHNUE MOHITUIM U METOJ0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMaTH3alus 3HaHWi: "[lepleHIMKynIpHOCTh NPSIMBIX U
95 | urockocTeit B mpocTpaHcTae”
O6o061maroniee NTOBTOPEHNUE MOHITHI U METOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMaTH3alus 3HaHWi: "[lepreHIMKyIIpHOCTh NPSIMBIX U
96 | mmockocTel B mpocTpaHCTBE"
O6o0maroriee MOBTOPEHUE MOHATUH U METOA0B Kypca reomerpun 10-11
KJIACCOB, cucTeMaTu3anus 3Hanuil: "[lepneHuKyasapHOCTh TPSMBIX U
97 | mmockocTel B mpocTpaHCcTBE"
O6o0mmaroriee MOBTOPEHHUE MOHATUH U METOA0B Kypca reomerpun 10-11
98 | wraccoB, cucteMmaru3anus 3HaHui: "BekTopsl B mpocTpaHcTBe"
99 | UroroBast KOHTpOJIbHAS paboTa
100 | UroroBas koHTpOJbHAs paboTa
HcTopus pa3BuTHS CTEpEOMETPUH KaK HAYyKU U €€ pojib B Pa3BUTUU
101 | coBpeMEHHBIX HHKEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTUN
HcTopus pa3BuTHS CTEpEOMETPUH KaK HAYKU U €€ pojib B Pa3BUTUU
102 | coBpeMEHHBIX HHKEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTUN

00y4aromuMcsi COMATBFHO 3HAYUMBIN OTIBIT COTPYAHUYECTBA
¥ B3aMMHOU MOMOIIY; - HHAIIUUPOBATh U TIOJIICPKUBATh
UCCIIETIOBATENBCKYIO JAEATEIBHOCTh 00YJAIOIUXCS B paMKax
peayM3aIy IMH WHIWBUIYAILHBIX U TPYITOBBIX
UCCIIEIOBATENLCKUX IPOEKTOB; - MOOYKAATh 00yJaromuxcs
coOII0aTh Ha YPOKE MPUHITUIIBI YISOHOW TUCIUILTUHBI U
CaMOOpTaHN3allH; TPUBIIEKATh BHUIMaHUE 00YyJaIOIINXCSI K
[IEHHOCTHOMY acIleKTy N3y4aeMbIX Ha yPOKe SBJICHUH,
MOHSITHIA, TPUEMOB; - IIPUMEHSTH Ha YPOKE UHTCPAKTUBHBIC
(bopMbI pabOThI, CTUMYIHPYIOIINE TO3HABATEIBHYIO
MOTHBAIUIO 00YJAIOIINXCS; pEATM30BBIBATH BOCTIUTATEIHHBIE
BO3MOYXHOCTH B Pa3JIMIHBIX BHJIAX JACSITCILHOCTH
00yJaronIuXxcsi CO CIIOBECHOM (3HAKOBOM) OCHOBOM: BBIBOIBI U
JI0Ka3aTeNIbCTBO (GopMyJ, aHATN3 (PopMyI, pelieHre
TEKCTOBBIX KOJIMYECTBEHHBIX U KAUECTBEHHBIX 3a/a4,
BBITOJHEHHUE 33JIaHUI TI0 pa3rpaHUYEHUIO TOHSATUM,
caMoCToOsITeNIbHAs paboTa ¢ yaeOHUKOM, CHCTEeMaTH3aIUS
yueOHOTo MaTepuaa, ClylliaHue ¥ aHaJu3 BbICTYIICHUN
CBOMX TOBAapUUIEH; - MPOEKTUPOBATH CUTYAIlUU U COOBITHS,
pa3BUBAIOIINE YMOLIMOHAIBHO-IIEHHOCTHYIO chepy
oOydJaromerocs
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PABOYAS TIPOI'PAMMA YUYEBHOI'O KYPCA
«BEPOATHOCTDBb U CTATUCTHUKA»

HOACHUTEJIBHASA 3AIIMCKA

VY4eOHblil Kypc «BeposITHOCT U CTAaTUCTHKa» YIIIyOJIEHHOTO YpPOBHS SIBISIETCA
MPOJODKEHUEM U Pa3BUTHEM OJHOMMEHHOIO Yy4eOHOro Kypca yrilyOJI€HHOrO YpOBHS Ha
YPOBHE cpeaHero oouiero oOpazoBaHus. Y4eOHbIM Kypc mpeaHa3HaueH Uid (OpMHUPOBaHUS
y 00yJaromuXxcsi CTaTHCTHUECKON KYIbTYphl M MOHWMAHHS POJIM TEOPUH BEPOSITHOCTEH Kak
MaTEeMaTHYECKOTO WHCTPYMEHTA Uil M3YUEHHs CIyYalHBIX COOBITHI, BEIWYWH U TIPOIECCOB.
[Ipy n3yyeHun Kypca oOoramaroTcsi MpeaACTaBIeHUs] OOy4aroIMXCsl O METO/IaX UCCIEI0BaHUS
W3MEHYMBOTO MHpA, PAa3BUBACTCS TOHMMAaHWE 3HAYMMOCTH W OOIIHOCTH MaTeMaTH4eCKHUX
METOJIOB TO3HAHUS KaK HEOThEMJIEMOM 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAayYHOTO
MHPOBO33PEHHUS.

Copnepkanne y4eOHOro Kypca HaIlpaBJIeHO Ha 3aKperUieHHe 3HaHWM, IOJy4eHHBIX
IpU W3Y4YEHUU Kypca Ha YpPOBHE OCHOBHOro oOmiero oOpa3oBaHMsA, W Ha pa3BUTHE
MPEJCTaBIICHHA O CIyYailHBIX BEIMYMHAX M B3aMMOCBS3AX MEXKIy HHMH Ha BaXKHBIX
npuMepax, CHKETHl KOTOPBIX TIOYEPITHYTHI W3 OKpYyXaromero wmmpa. B pesymbrate y
0o0ydJarmuxcsi JAOHKHO cPOpMHUpPOBATHCS TPEACTaBICHHE O HauOojee YNOTPEOUTETBHBIX U
o0ImMX MaTeMaTUYECKUX MOJIENIAX, MCIOIb3yEMbIX Ui OMUCAaHUS aHTPONOMETPUYECKUX U
nemMorpaduuecKkux BEJMYMH, TOTPEIIHOCTEH B pa3jMuHble poJa HU3MEPEHUsX, JIUTEIbHOCTH
0€30TKa3HOW pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBIICHUUW U
MporieccoB B oOmiecTBe. Y4eOHBI Kypc sABISIETCsl 0a30i T OCBOSHHSI BEpPOSTHOCTHO-
CTaTHUCTUYECKUX  METOJIOB, HEOOXOAMMBIX  CIEUUAIMCTaM HE TOJBKO  HH)KEHEPHBIX
CHelMaIbHOCTEH, HO TAaKXKE COIMAIBHBIX M TICUXOJIOTUYECKHX, IOCKOJbKY COBpPEMEHHbBIE
oOIIeCTBEHHbIE HAayKd B 3HAYUTEIHHOM Mepe HCHOJIB3YIOT almapar aHaiu3a OOoJIbIINX
naHHbIX. LleHTpanabHYI0 4YacTh ydeOHOTro Kypca 3aHUMaeT OOCYXKJEeHHE 3aKOHa OOJbIINX
yrcenl — (pyHIaMEHTaJbHOTO 3aKOHA MPHUPOJbI, UMEIOIIEro MaTeMaTHUECKYI0 (popMaTu3aIuIo.

B cooTBeTcTBUU € YKa3aHHBIMHU LIETSIMU B CTPYKTYype yueOHOro kypca «BeposiTHOCTh U
CTaTUCTUKa» Ha YIIyOJNEHHOM YpPOBHE BBIJICICHBl OCHOBHBIE COJEP)KATENbHBIC JIHMHUU:
«CrnyuaiiHple COOBITHSI U BeposiTHOCTU» M «CiydaliHble BETMYUHBI U 3aKOH OOJIBIIMX YUCEID).

[ToMUMO OCHOBHBIX JIMHUI B y4eOHBIN Kypc BKJIIOUEHBI AJIEMEHTHI T€OpuH rpadoB U
TEOPUU MHO>KECTB, HEOOXOIMMBbIE JISi TIOJTHOIIEHHOTO OCBOCHHUSI MaTepHalla JaHHOTO y4eOHOTro
Kypca U CMEKHBIX MATEMaTHYECKUX YU€OHBIX KYPCOB.

Copnepxanne nuHun «Cry4daiiHble COOBITHSI M BEPOATHOCTHY CIYKUT OCHOBOWM st
(dbopMHMpOBaHUS TPEACTABICHUI O paclpelelIeHUH BEpOSTHOCTEH MeXIy 3HAuYeHUSIMU
CIy4aHbIX BETUYMH. Ba)kKHYI0 4YacTh B 3TOM COJEp)KATENbHOW JIMHUU 3aHUMAeT H3y4YeHHE
reOMETPUUYECKOT0 U OMHOMHAIBLHOTO pACHpEleNeHU M 3HAKOMCTBO C HX HENPEphIBHBIMU
aHaJIoraMu — TIOKa3aTeIbHBIM H HOPMAJIBHBIM pacrpe/ieIeHUsIMU.

TeMLI, CBsA3aHHBIC C HCIIPCPLIBHBIMHA CJ'Iy‘lB.fIHBIMH BCINYMHaAMH u
pacipeaciCcHusaMu, aKUCHTHPYIOT BHHUMAHUC 06yqa}01u1/1x051 Ha OIMCaHun U UN3YUYCHUU
CJ'IyIIaI‘/’IHLIX SIBIICHUM C MOMOIIBIO HCMIPCPBIBHBIX (I)YHKI_II/Iﬁ OCHOBHOE BHHUMAaHHE YACTACTCA
MOKa3aTCJIbHOMY U HOPMAJIbHOMY pacClIpCACICHUAM.



B yueOHOM Kypce MpeaycMaTpUBACTCsl O3HAKOMUTEIHLHOC H3YUCHHE CBSI3U MEKIY
CIIyyallHBIMH  BEJIMYMHAMU W ONHCAHHUE OSTOW CBS3M C TIOMOINBID  KOA(UIMCHTA
KOPPEJSIIIMK M €r0 BEIOOPOYHOTO aHAIora. DTH 3JIEMEHTBI COJIEPKaHMsl PA3BUBAIOT TEMY

«JlnarpaMmel pacceMBaHMs», M3YYEHHYIO HAa YPOBHE OCHOBHOTO OOIIEro 0Opa30oBaHM,
Y BO MHOT'OM OIIMPAIOTCS HA CBEJICHUS U3 KYpCOB aareOpbl U T€OMETPHH.

Emé oauH 3JIEeMEHT COJEp/KaHWs, KOTOPBIA IpeUIaraeTcs Ha O3HAKOMHTEIBHOM
YPOBHE — MOCJIEI0BATEILHOCTD CIIy4allHbIX HE3aBUCHUMbIX COOBITHI, HACTYNAIOUIUX B €IUHUILY
BpeMenn. O3HaKOMJIEHHE C paclpeicIeHHEM BEPOSITHOCTEN KOJIMUECTBA TAKUX COOBITHI HOCHT
Pa3BUBAIOLINI XapaKTep U SIBJISETCS aKTyaJIbHbIM JUIsl OyaymuX aOUTYpHUEHTOB, HOCTYNAIOIINX
Ha yLIe6HI)IC CIICUAJIbHOCTHU, CBsA3aHHBIC C 06HI€CTB€HHI)IMI/I HayKaMu, IICUXOJIOTHEU U
yIPaBIICHHEM.

Ha u3zydenune yuebHoro xypca «BeposSITHOCTh U CTATHCTUKa» Ha YriyOJIEHHOM YpPOBHE
otBoautcs 68 wacos: B 10 xmacce — 34 waca (1 wac B Hememo), B 11 kimacce — 34 yaca (1 gac
B HEJIETIO).

COAEPXAHUE
OBYYEHHUA 10 KJIACC

I'pad, cBs3ubiii Tpad, myrn B rpade: mukiabl U 1enu. CreneHb (BaJCHTHOCTH)
BepiuHbL. ['padsr Ha I0CKOCTH. [lepeBbsi.

CrnyyaliHple JKCHEPUMEHTHI (OMBITHI) W CIOy4YallHbIE COOBITHSA. JIEMEHTapHbBIC
coObrTrsi (Mcxobl). BeposTHOCTH ciydaitHOTO COOBITHS. BaM30CTh 4acTOTBI W BEPOATHOCTH
coObITuil. CirydaiiHble OMBITHI C PABHOBO3MOXHBIMHU AJIEMEHTAPHBIMH COOBITUSMHU.

Onepanuu  Haj  COOBITHSAMHU: TIepecedeHHe, OObEIUHEHUE, MPOTHBOIOJIOKHbBIE
coObrtust. J{narpammer Diinepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

YcnoBHas  BEpOATHOCTb. YMHOXEHHME  BeposiTHOCTeH. JlepeBo  ciiydailHOro
akcriepuMenTa. opmyna noaHoU BepostHocTH. Dopmyna baiieca. HezaBucumbie coObITHS.

bunapHblii ciay4aiiHBIA ONBIT (MCHBITAHWE), YyCIeX | Heyaada. HesaBucumbie
ucnbiTanus. Cepus HE3aBUCHUMBIX MCIBITAHUNA J1I0 mepBoro ycmexa. IlepectaHoBku U
(dakropuan. Yucno coueranuit. Tpeyronsuuk [lackans. @opmymna 6unoma HeroToHa.

Cepust He3aBuUCHMBIX ucnbiTaHuil bepuymmu. Cry4ailHblii BbIOOp M3 KOHEYHOMN
COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. Pacripenenenue BeposiTHOocTed. J[marpamma pacmpenesieHusl.
Onepanuu  Haj cioy4aiiHBIMM BeJIMYMHAMU. buHapHas chyvaiiHas BenuwuuHa. [IpumMepsl
pacrnpeziesieHui, B TOM YHCIIe TeOMETPUIECKOe U OMHOMHUAIILHOE.

CoBMmecTHOE pacnpeleneHle IByX CIydallHbIX Belnu4MH. HesaBucumble cirydailHble
BEJINYMHBI.

MaremaTuueckoe OXHUAaHHe CciaydaiiHOW BenuuuHbl (pacnpeneneHus). [Ipumepst
NPUMEHEHUsT MaTeMaTH4eckoro OKUAaHUs (CTpaxoBaHue, JioTepes). MaTeMaThuueckoe
OXuJaHue OMHapHOW  ciydyalHOM  BeJMYMHBL. ~ MaremaTudeckoe  OXHUJAaHHE  CyMMBbI
CIlyJalHBIX BENMYMH. MaTeMaTH4ecKoe OXKUJaHUE T'€OMETPUYECKOr0 W OMHOMHUAIBHOTO
pacpeeneHUN.

Jlucriepcuss M CTaHJApTHOE OTKJIOHEHHE CIIydallHOW BEIWYMHBI (pacnpeneseHus).



Jucniepcuss OMHApPHON CydallHOW BEIMYMHBI. MaTeMaTH4ecKoe OXUJAAHWE IPOU3BEICHUS U
JUCIIEPCUsL CYMMbl HE3aBUCHMBIX CIIyYallHbIX BeaW4MH. Jlucrnepcus ©  CTaHAAPTHOE
OTKJIOHEHHE OMHOMHMANBHOTO pacnpenencHus. Jlucmepcuss W CTaHAAPTHOE OTKJIOHEHHE
TF€OMETPUYECKOTO PACIIPEICIICHUS.

11 KJTIACC

HepasenctBo UeObnuéna. Teopema UeOwiméBa. Teopema bepnymiu. 3akon 0OosbLinx
gyrcen. BpiOopounslii MeTon wuccienoBaHuid. BwiOopounsie xapakrepuctukd. OleHHBaHHE
BEPOATHOCTH COOBITHS MO BBIOOPOUYHBIM AaHHBIM. [IpoBepka mpocTeiux TUIoTe3 ¢ MOMOIIbIO
M3Y4YECHHBIX PaCIpeIeICHUN.

HemnpepeiBable  ciydaitHple  BenuuuHbl.  llpuMepsl.  DyHKOMSA  IUIOTHOCTH
BEpPOATHOCTH paclpenesieHus. PaBHOMepHOe paclipeseleHne W ero CcBoiicTBa. 3ajaud,
MPUBOJSAIIME K TOKA3aTeIbHOMY paclpeieieHuto. 3agaud, MNpPUBOJAIINE K HOPMAIBHOMY
pacnpeneneHuo. @OYHKIMSA IUIOTHOCTH  BEPOSTHOCTH  ITOKA3aTEJILHOTO  PaclpelelICHHUs,
(GYHKIMS TUIOTHOCTH BEPOSTHOCTM HOPMAIBHOTO pactipeneieHus. PyHKIUS IJIOTHOCTH U
CBOMCTBAa HOPMAJIBHOTO PACIIPEEIICHNUS.

[locnenoBaTenbHOCTh OJMHOYHBIX HE3aBUCUMBIX COOBITHI. 3ajauu, MPUBOIAIINE K
pacnpeanenenuro Ilyaccona.

KoBapnanusa naByx ciyuaiiHeix BenuuuH. KoadduumeHT nuHEWHOW KOoppemsuu.
CoBmecTHbIE HAOMIOEHUS [JBYX BeIMYMH. BpiOopouHblli  K03()UIMEHT KOppensuuu.
Paznmuuue ™Mexay JHMHEHHOW CBS3bI0 W IPUYMHHO-CIIECICTBEHHOM CBsI3blo. JIMHelHas
perpeccusi, METOl HAMMEHBIINX KBAJpPaToB.

INPEJMETHBIE PE3YJIBTATBI

K xoniy 10 kiacca oOyJaronuicss HayquTCs:

CBOOOJIHO OMEpHpPOBaTh MOHATUAMU: Tpad, IIOCKUil rpad, CBsA3HBINA rpad, MmyTh B
rpade, 11emb, UK, IePeBO, CTEIIEHb BEPIIMHBI, IEPEBO CIYYalHOTO SKCIIEPUMEHTA;

CBOOOJIHO OIEPUPOBATh MOHITUSAMHU: CIyJalHBIM HSKCHEPUMEHT (OMBIT), Cly4aiiHOe
COOBITHE, DJIEMEHTapHOE CiIydailHOoe cOObITHE (DJIIEMEHTapHbI HCXOM) CIy4alHOrO OIbITa,
HAaXOJUTh BEpPOATHOCTH COOBITMA B ONBITAX C PAaBHOBO3MOXXHBIMH  3JI€MEHTapHBIMU
COOBITHSMU;

HaXoAUTh ¥  (GOPMYIHPOBATH COOBITHUS: TepeceueHue, OoObeAWHEHHEe HaHHBIX
COOBITUH, COOBITHE, MPOTHBOMOJOXKHOE JaHHOMY, HCIIOJIb30BaTh JUarpaMMmbl  Dijepa,
KOOPJMHATHYIO MPSAMYIO JUTsl peLIeHHs 3a1a4, MOJIb30BaThCsl GOPMYIIOi CIOKEHUST BEPOSTHOCTEN
JUIS BEPOSITHOCTEHN JIBYX U TPEX CIyYalHBIX COOBITU;

OTEepUpOBAaTh TMOHATUSIMHU: YCJIOBHAs BEPOSITHOCTh, YMHOXKEHHE BEPOSITHOCTEH,
HE3aBHUCUMBIE COOBITHSI, IEPEBO CIIYUYaHHOTO SKCIIEPUMEHTA, HAXOUTh BEPOSATHOCTH COOBITUH C
MOMOIIbIO MPaBUIa YMHOXEHHS, JA€peBa CIYYaliHOTO OIbITA, UCIIOJIB30BaTh (POPMYIY MOJHOM
BeposiTHOCTH, (Gopmyny baileca mpu pemieHuu 3amay, ONpenensTh HE3aBUCHMOCTb COOBITHI
o GopMyIie ¥ 10 OPraHu3aliu CIIy4aifHOTO SKCIIEPUMEHTA;

MPUMEHSTh W3y4eHHbIE KOMOWHATOpHBIE (OPMYINBI Ui TEPEYUCICHHS] DIIEMEHTOB
MHOKECTB, OJJIEMEHTAPHBIX COOBITUH CIy4aifHOTO OMbITa, pEHICHUS 3aJa4 [0 TEOpHHU
BEPOSITHOCTEM;



CBOOOZIHO OIEpUPOBaTh TOHATUSAMHU: OWHAPHBIA CIy4ailHBId OMNBIT (MCHBITAHHE),
ycliex M HeyJaya, HE3aBUCUMbIC MWCIBITAHUS, CEpUsl MCIBITAHUN, HAXOIUTh BEPOSITHOCTU
COOBITHIA: B CEpUM HCHBITAHUH JO TEpPBOTO YCIeXa, B CEpUH HCHBITaHWi bepHymm, B
OTIBITE, CBA3aHHOM CO CITy4ailHBIM BBIOOPOM M3 KOHEYHOHW COBOKYITHOCTH;

CBOOOJHO  OIEpUpoBaTh MNOHATUSAMHU:  ClIydailHass  BEJIMYMHA,  paclpe/ielieHue
BEPOSATHOCTEH, AMarpaMma paclpejeneHus, OMHapHasl cilydyaiiHas BEJIMYMHA, IE€OMETPUYECKOE,
OMHOMHAIILHOE pacipe/ieliCHHE.

K xoniy 11 knacca oOyyaronuicss HayquTCs:

ONEpUPOBATH IOHATHSAMHU: COBMECTHOE pACHpPEACICHUE JBYX CIy4alHBIX BEIW4YHUH,
UCIOJb30BaTh TaOJMIly COBMECTHOTO paclpeieieHHs] IBYX CIIydalHbIX  BEJIWYMH  JUIS
BBIJICJICHUSL PACIIPEACTICHUS] KaKJIOM BEJIMYMHBI, ONPEICICHHUsS HE3aBUCUMOCTH  CIy4YalHbBIX
BEJINYUH;

CBOOOJIHO ONEPUPOBAThH MOHITHEM MATEMAaTUYECKOTO OXKHJAaHUS CIydailHON BEIMYMHBI
(pacnpenenenys), NPUMEHATh CBOMCTBA MAaTEMAaTUYECKOTO OXUAAHUS IpU pElIeHUH 3a/ad,
BBIUMCIIATh MaTeMaTHYecKoe OKUAaHHE OWHOMMAIBLHOTO U T'€OMETPUYECKOTO pacipeesieHu;

CBOOOJIHO ~ ONEpUpOBaTH  MOHSATUAMHU:  JUCIEPCHUS, CTAaHJAPTHOE  OTKJIOHEHHUE
CIIy4alHOM  BEIWYMHBI, [IPHUMEHATh  CBOMCTBA  JUCHEPCHM  CIy4YallHOM  BEJIMYUHBI
(pacnipenenenys) NMpH pELICHUM 3afay, BBIUMCIATH IUCIEPCHI0 U CTaHJAPTHOE OTKJIOHEHHE
reOMETPUYECKOTO U OMHOMHUAIILHOTO paclpeesieHHIH;

BBIUMCIIAITh BBIOOPOYHBIE XAapaKTEpPUCTUKU 10 JaHHOH BbIOOpKE U OIIEHHMBATh
XapaKTEPUCTUKH TE€HEpaJbHOW COBOKYMHOCTH JAHHBIX II0 BBIOOPOYHBIM XapaKTEPUCTHKAM.
OneHuBaTh BEPOATHOCTU COOBITMM M NPOBEPSATH MPOCTEHIINE CTAaTUCTUYECKHE TIHIIOTE3bI,
MOJIB3YSICh U3YYCHHBIMU PACIPEIECICHUAMU.

MPOBEPSIEMBIE TPEFOBAHMS K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM
OBPA3OBATEJLHOM TPOT'PAMMBI

10 KJIACC
Kon .
DOBEDSEMOL0 IIpoBepsieMble MpeAMeTHBIE Pe3yJIbTATHI 0CBOEHNS] OCHOBHOI
posep 0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero o01ero o0pa3oBaHusi
pe3yJbTara
6 Teopust BEposSTHOCTEH U CTATHCTHKA
6.1 YuTaTh ¥ CTPOUTH TAOIUIIBI M THArPAMMBI
6.2 OnepupoBaTh  IMOHATHAMH:  CpeaHee  apu(PMETHYECKOE,  MEIuaHa,

Han6oanee, HAaUMCHLIICC 3HAYCHUC, pa3MaX MAaCCUBA YHCJIOBBIX JaHHBIX

OnepupoBaTh MOHATUSIMH: CIy4alHBIM SKCIIEPUMEHT (OMBIT) U CllydailHOe
coObITHE, >IEMEHTapHOE COOBITHE (PMEMEHTAPHBIM HCXOJ) CIy4aHOTO
6.3 OTbITA; HAXOJUTh BEPOATHOCTH B OMBITAX C PABHOBO3MO>KHBIMHU
CIydailHBIMHU COOBITUSMU, HAXOJAUTh U CPABHUBATH BEPOSTHOCTU COOBITHIA B
U3YYEHHBIX CIIYYaifHbIX SKCIIEPUMEHTaX

Haxomute u QopMmynupoBaTh cOOBITHA: NepeceyeHHe U OObeJUHEHHE
JAHHBIX COOBITHH, COOBITHE, MPOTUBOIIOJIOXKHOE JIAHHOMY COOBITHIO;
M0JIb30BaThCA JUarpaMMamu Jitsiepa u (opMyIoi CII0KEHUS BEPOSITHOCTEN
IIPU PEUIECHUH 3314

6.4

6.5 OHepI/IpOBaTL TMOHATHUAMU: YCIIOBHAS BECPOATHOCTH, HC3ABUCUMBIC CO6LITI/I${;




HaxOJUThb BCPOATHOCTU C MOMOIIBIO IMpaBHJIa YMHOXCHHA, C IOMOIIBIO
JIEpEBA CIIY4alHOTO OMbITA

6.6 [TpuMeHsATh KOMOMHATOPHOE MPABIIIO YMHOYKEHUS TIPH PEIICHUH 33124
OnepupoBaTh NMOHATUSAMU: HCHBITAHUE, HE3aBUCHMBIE MCIIBITAHUS, CEpUs
6.7 UCIBITAaHUH, ycexX U HeyJlaa; HaXOIUTh BEPOATHOCTH COOBITHI B CEpHUH
HE3aBUCHUMBIX HCIIBITAHUNA IO IEPBOrO YycCleXa, HaXOAUTh BEPOSTHOCTU
coOBITHI B cepuM UCIIbITaHUN bepHynnu
6.8 OnepnpOBaTbv NOHATUSIMM:  ClydailHas  BEJIMYMHA, pacIpelesieHue
BEPOSITHOCTEN, AMarpaMma pacrnpeaeacHus
11 KJIACC
Kon v
e ey IIpoBepsiembie Npe/IMeTHbIE Pe3y.IbTATEI 0CBOEHHs OCHOBHOM
o0pa3oBaTe/IbHOM MPOIrPaMMBbI Cpe/iHero o01ero 00pa3oBaHus
pe3yJibTara
5 Teopust BeposiTHOCTEN U CTaTUCTUKA
51 CpaBHHBaTH BEPOSITHOCTH 3HAYEHU CIIy4alHOM BEJIMYHUHBITIO
pacnpeeseHUI0 WIH C MOMOUIBIO JHarpaMM
OnepupoBaTh MOHATHEM MaTEMaTHUYECKOTO  OXHJAAaHUS, TPUBOJIUTH
59 MPUMEPBI TOTO, KAK MPUMEHSIETCA MATEeMaTUYECKOE OKHUJAHUE CIIydalHOU
BEJIMYMHBI, HAaXOJUTh MaTeMaTU4YecKoe OXUAAHHE [0  JTAHHOMY
pacnpeieeHUIo
5.3 Nwmets npencraBieHne 0 3aKOHE OOJIBITUX YHCEeTT
5.4 HNwmeth npencraBieHre 0 HOpMaJIbHOM PACTIPEICTICHUI




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA
10 KJIACC

Koxa
6

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

Teopust BEpOSITHOCTEN U CTATUCTUKA

6.1

[IpencraBieHre JaHHBIX ¢ OMOINBIO Ta0wI U auarpamm. CpenHee apudmMerndeckoe,
MeauaHa, HanOoJIbIlIee ¥ HAaUMEHbIIIEEe 3HAYCHUS, pa3Max, AUCIEPCHUs U CTaHIAPTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOPOB

6.2

CrydaiiHple 9KCIIEpUMEHTHI (OIBITHI) U CITy4aiiHbIe COOBITHS. DIeMEHTapHBIE COOBITUS
(ucxonpr). BeposTHOCTH CitydaifHOTO COOBITHS. BIM30CTh 4YacCTOTHIM BEPOSITHOCTH
coObiTuil. CitydaiiHble ONBITBI C PABHOBO3MOXKHBIMU 3JIE€MEHTAPHBIMU COOBITHUSMHU.
BeposiTHOCTH COOBITHI B ONBITAXC PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU

6.3

Onepauuy Haag CcOOBITUAMM: IepecedeHue, OOBbEANHEHUE, IPOTUBOIOJIOKHbIE
coObITus. {narpammsl Diinepa. @opmyiia cioxkeHUs] BEpOsSTHOCTEN

6.4

VYcnoBHas  BEpPOATHOCTb.  YMHOXKEHHE  BeposTHOCTeH. JlepeBo  ciydallHOTO
skcriepuMenTta. dopmyrna nmosiHoM BeposiTHOcTH. HezaBucrumMbie cOOBITHS

6.5

KomOunatopHoe mpaBmwino ymHoxeHus. IlepecranoBku u (akropuan. Yucio
couetanuil. Tpeyroapauk Ilackans. @opmysna Ounoma HeroToHa

6.6

bunapuplii ciydaliHbIil ONBIT (UCHBITAaHWE), ycnmex U Heynada. HesaBucumble
ucneiTanud. Cepus HE3aBHCUMBIX UCHbITaHUM 10 mepBoro ycmexa. Cepus
HE3aBMCUMBIX UCIIBITAHUN bepHyn

6.7

Cnyuaiinas BennuuHa. Pacnpenenenue BeposiTHOCTel. Jlmarpamma pacrnpenesieHusl.
[Ipumeps! pacnpeneneHuii, B TOM 4HClie TeOMETpUIecKoen OMHOMUAIBLHOE

11 KJIACC

Kon
5

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
Teopust BEpOSITHOCTEN U CTATUCTUKA

5.1

UucnoBble XapaKTEPUCTUKU CIYYalHBIX BEJIIMYMH: MaTeMaTH4YeCKOe OXKHJIaHUE,
JHCTIepCUsl U CTaHJapTHOE OTKJIOHeHue. [Ipumepbl mpuMeHeHUs: MaTeMaTu4ecKoro
OXHJaHMS, B TOM 4YHCIE B 3aJadyax M3 MOBCEAHEBHOW KH3HU. MareMmarudeckoe
OXKMJIaHWE OWMHAPHOM CITy4ailHOW BeIMYMHBI. MaTeMaTHdecKoe OXKHIAaHHE CYMMBI
CllydailHbIX BEJIMYMH. MaTteMaTtuyeckoe 0XKUAaHue U JUCTIePCUsi FTEOMETPHUUECKOTo U
OMHOMHUAIBHOTO paclpeieIeHH

5.2

3akoH OOJNBIIMX YKCENT M €ro poiib B Hayke, mpupoje u olmiectBe. BriOopouHbIii
METO/1 UCCIIETIOBAaHUM

5.3

HpI/IMepLI HCIIPCPBIBHBIX CHy‘I&ﬁHBIX BCINYHH. IlonsTue (¢} IIJIOTHOCTHU
PacCIpeaciICHuA. 3az[aq1/1, NPpUBOAAIINE K HOPMAJIbBHOMY paCIpPCACICHUTO. ITonsaTue o
HOPMAaJIbHOM pacCIIpCACICHUN




TEMATHUYECKOE IIVTAHUPOBAHHUE

10 kaacc
Ne Kou- | JesATeqbHOCTb YUYUTEJIA C
n\ BO yueToM padoueit
n | Tema 4acoB | NPOrpaMMbl BOCIINTAHUS
DJieMeHThI Teopuu rpagoB 3
I'pad, cBs3HBIH Tpad, MpeacTaBICHUE 3a1a49H C -, BBIIIOJIHEHUE 3aIaHUH 110
1 | momoukto rpada 1 pasrpaHUYeHUIO TOHATHUH,
Crenens (BaneHTHOCTD) BepiiuHbL. [1yTh B rpade. camocTosiTeNnbHas paboTa ¢
2 | llenu v 1UKIIBI 1 y4eOHUKOM, CUCTEMaTU3AIIH
yueOHOro Marepuaia,
CIIyIIaHWE U aHAJIN3
BBICTYIUICHUH CBOMX
TOBApHUUIEH; - MPOEKTUPOBATH
CUTYyaIHU U COOBITHS,
pa3BHBaloOIINe
I'padb! Ha mockocTu. JlepeBo ciydaitHOTO SMOIMOHAIBHO-IIEHHOCTHYIO
3 | DKCcTIeprMeHTa 1 cdepy oOyuaromerocs
Ciay4yaiiHble ONBITHI, CJIYYalHbIE COOBITHS U
BEPOSITHOCTH COOBITHI 3
CrnyyaitHble SKCIEPUMEHTHI (OTIBITHI) U - IPUMEHSTH Ha YPOKe
CITyJaiiHbIe COOBITHS. DJIEeMEHTApPHBIC COOBITUS WHTEPaKTUBHBIC (POPMBI
4 | (ucxommp) 1 paboTHI, CTUMYIUPYIOIIHE
BepostHocTh citydaitHOTO coOBITHS. BeposiTHOCTH [103HABATEJIbHYIO MOTHUBALUIO
COOBITHH B OTIBITaX C PABHOBO3MOKHBIMH oOyuaroluxcs;
5 | SIeMeHTapHBIMU COOBITUSIMU 1 peaIn30BbIBATH
BOCIIUTATEIbHbIC
BO3MOYHOCTH B Pa3IM4YHbIX
BUJIAX JESITEIbHOCTH
00y4aroIuXCcsi CO CIOBECHOM
(3HAKOBOI) OCHOBOM: BBIBO,IbI
U JI0Ka3aTelbCTBO POPMYIL,
BeposTHoCcTh ciiyuaitHoro coObiTusl. BepostHoCcTH aHanu3 GopmyI, pelieHue
COOBITHIA B OTIBITAX C PABHOBO3MOHBIMU TEKCTOBBIX KOJIMYECTBEHHBIX
6 | smeMeHTapHBIMU COOBITUSIMHU 1 Y Ka4eCTBEHHBIX 3a/1a4
Onepanum HAJ MHOKECTBAMH U COOBITUSIMH.
Cio:xeHue H YMHOKEHHE BEPOSITHOCTEI.
YcaoBuas BepoaTHOCTH. He3aBucumbie
coObITHA 5
[lepeceuenue, 00beIMHEHNE MHOXKECTB U - MoOyX/1aTh 00Y4arOLUXCs
COOBITUH, TPOTUBONOJIOXKHBIE cOObITHSA. DopMmyra coOmo1aTh Ha ypoke
7 | ClIO)KEeHUs BEpOSITHOCTEN 1 HNPUHIUIBI YIeOHOH
VYci0BHAs BEPOSITHOCTb. Y MHO)KEHHE JTMCLUIUIMHBI U
8 | BepositHOCTEH. DopMmyna ycinoBHOHM BepositHocTd | 1 CaMOOPTaHU3ALINN;
VYci0BHAs BEPOSITHOCTh. Y MHOYKEHHE NpUBJIEKaTh BHUMaHHUE
9 | BeposTHOCTeH. Dopmyna ycnoBHOHM BepositHocTH | 1 oOyyaromuxcs K




10 | ®opmyna MOJTHOM BEPOSITHOCTH 1 LIEHHOCTHOMY acCIIEKTy
M3y4aeMbIX Ha ypOKe
11 | ®opmyna baiieca. HezaBucumbie coObITHS 1 SIBJICHUH, TIOHATUM, IPUEMOB;
DJIeMeHTbl KOMOMHATOPUKH 4
KomOuHaTOpHOE MPaBMIIO YMHOKEHUSI. - IPUMEHSATH Ha YpOKe
12 | IlepectanoBku 1 (hakTopuan 1 MHTEPAKTHUBHBIE (POPMBI
13 | Yucno coueranuit. Tpeyroapauk [lackans 1 paboThI, CTUMYJIUPYIOIIHC
14 | ®opmyna 6unoma Herotona 1 [TO3HABATCJIbHYIO MOTHBALINIO
00yyJarouxcs;
pean30BbIBaTh
BOCIIUTATEJIbHbIE
BO3MOYKHOCTH B Pa3JIM4HbIX
BUJIAX JESTEIbHOCTH
00yJaronuxcsi Co CIIOBECHOM
(3HAKOBOI1) OCHOBOI1: BBIBO/IbI
U JI0Ka3aTelbCcTBO (hopmy,
aHanu3 Gopmyi, pelieHue
Kontponbras padota Nel: "I"pacdsi, BeposaTHOCTH, TEKCTOBBIX KOJIMYECTBEHHBIX
15 | mHOXEcTBa, KOMOMHATOpUKA" 1 ¥ KaueCTBEHHBIX 3a7a4
Cepum nocjie10BaTeIbHBIX HCIIBITAHHUIA.
HUcnbrtanus bepuynm. Caydaiinbiii BbIOOp U3
KOHEYHOI COBOKYIHOCTH 5
bunapHbIii c1ydallHbIN ONBIT (MCIBITAHKE), YCIIEX -, BBIIIOJITHEHUE 3aJJaHUH 110
u Heynaya. HeszaBucumeble ucnbitTanus. Cepust pa3rpaHUYEHUIO TTOHATHUH,
16 | He3aBUCUMBIX UCIIBITAHUI J0 TIEPBOTO ycIiexa 1 caMOCTOsITeIbHAs paboTa ¢
Cepust HE3aBUCUMBIX HCTIBITAHUM JI0 IEPBOTO yueOHUKOM, CHCTEMaTU3alus
17 | ycnexa 1 yueOHOro MaTepHaia,
18 | Cepus He3aBUCUMBIX HcIbITaHU bepHyiu 1 CIIylIaHWE U aHAIN3
19 | Cnyuaiinblii BBIOOp M3 KOHEYHOUW COBOKYITHOCTH 1 BBICTYHHeIEHﬁ CBOUX
TOBApPHUILEH; - MPOCKTHUPOBATh
CUTYaIluu U COOBITHS,
pa3BHBalOIINe
[IpakTnueckas paboTa ¢ UCIOIb30BAHHEM HMOIMOHAIBHO-IICHHOCTHYIO
20 | B5IeKTPOHHBIX TaOIHUIT 1 chepy oOyuaromerocs
CayuaiiHble BeJJMYMHBI H pacnpeaejeHust 14
Cnyyaitnas BenuuuHa. Pacnipenenenue - yCTaHaBIIUBAaTh
21 | BeposiTHOCTeH. /lnarpamma pacrpeneneHus 1 JIOBEPUTEIbHBIEC OTHOIICHUS
Onepanuu HaJ CIy4aiiHBIMU BEIHMUYUHAMMU. MEX1y YUUTEIEeM U
[Ipumeps! pacnpenenenuid. bunapnas ciaydaiinas oOyuaroumucs,
22 | Benu4ynHA 1 CHOCOOCTBYIOLIMX
I'eomerpuueckoe pacnpenenenue. bunomuansHoe MO3UTUBHOMY BOCHPUSATHIO
23 | pacnpezeneHue 1 yyaluMucs TpeboBaHUN U
MaremaTuuecKkoe 0KUAaHUE CIy4alHON MPOCHO yuuTens; -
BenM4YMHBI. COBMECTHOE pacIpeesIeHUuE ABYX MPUBJICKATh BHUMAHUC
24 | cnmy4ailHBIX BEJIMYUH 1 oOyuarouxcs K
He3zaBucumsle ciryuaiinele BennuuHbl. CBOMCTBa 00CyXk1aemMoli Ha ypoKe
MaTeMaTHYECKOTO OKUIaHus. MaTtemarndyeckoe MH(bOPMaLH, aKTUBU3ALNH
25 | oxxuianue OMHApHOMU CITy4ailiHOM BeTMYHHBI 1 II03HABATE/IbHOM
MareMatrnueckoe 0KUAAHUE NF€OMETPUUECKOTO U ACATCITLHOCTH
26 | OMHOMMAJIBHOTO pacrpeeeHuit 1 00y4aromuXxcst; - Mo0yKaTh




27 | ucnepcus v CTaHIAPTHOE OTKIIOHCHHE
Jucniepcusi OMHAPHOM CITy9allHON BETMYUHBI.

28 | CBoiicTBa qucrepcuu
MatemaTuueckoe OXUIaHUe TPOU3BEICHUS U
JMCTIEPCUST CYMMBI HE3aBUCHUMBIX CITydalHBIX

29 | BennuuH
[TpakTrdeckas paboTa ¢ HCIIOTH30BAHHEM

30 | 27eKTPOHHBIX TaOIHIT
Jucniepcusi OMHOMHUAIBHOTO PACIIPEICIICHHUS.
[TpakTrdeckas paboTa ¢ HCIIOIH30BAHHEM

31 | 27eKTPOHHBIX TAOTHIT

32 | O0o0OIIEHHE U CHCTEMATH3aIIUsT 3HAHUH
Kontponbnas padota Ne2 "Mcnbitanus
bepuymm. CrygaitHble BETUYHHBI H

33 | pacnpenenenus"

34 | O0oO0I1IeHrEe ¥ CUCTEMATH3aIUs 3HAaHUH

o0yyarouxcsi cooJ0/1aTh Ha
YpPOKE MPUHIMITEI y4eOHOM
JUCHUTUTAHBI 1
CaMOOPIaHU3alINY;
MPUBJIEKATh BHUMAHUE
00yJaronuxcs K
[IEHHOCTHOMY aCIEeKTY
M3y4aeMbIX Ha YPOKE
SIBJICHUM, TIOHSITUH, TPUEMOB;
- IPUMEHSTH Ha YPOKE
WHTEPAKTHBHBIC (DOPMBI
paboThl, CTUMYJIHPYIOIINE
MMO3HABATEJILHYIO MOTHUBAIIHIO
00yyJaronuxcs; -
OpraHU30BBIBATH IEPCTBO
SPYAUPOBAHHBIX
00yyJarouxcs HajJ ux
HEYCTICBAIOIUMH
OJIHOKJIAaCCHMKaMH, Jlatoliee
00ydJaronuMcs CoIraIbHO
3HAYUMBIN OTIBIT
COTPYJIHUYECTBA U B3AMMHOMN
TTOMOIIIH; - UHUIIUMPOBATH U
MOJEPKUBATH
HCCJIEIOBATENbCKYIO
JEeSITeNIbHOCTh 00yJaromMnXcs
B paMKax peajn3aluy MU
UHAUBUAYAIbHBIX U
TPYHIIOBBIX
HCCIIEIOBATENIbCKUX
MIPOEKTOB




Ne JesiTeJIbHOCTH YUYMTEJIA €
Koa | yuerom padoueiit nporpaMmmsl

n -BO | BOCIIUTAHUSA

\ yac

n | Tema 0B
3aKkoH 00J1bIIMX YHCEJI 5
Hepasencto YeoOrimeBa. Teopema YeOrbimena. IIPUMEHSATH HA YPOKE

1 | Teopema bepHymin. 3akoH GOJIBIINX YKCEN 1 UHTEpaKTHBHBIE POPMBI paboTHI,
Hepasencto UebOnimera. Teopema YeOrnImiena. CTUMYJIUPYIOIINE

2 | Teopema bepaymim. 3aKoH OOJIBIIMX YUCET 1 M03HABATEIbHYI0 MOTHBAILIUIO
Hepasencto UebOnimena. Teopema YeOrnimiena. 00yJaronIuXxcsi; peaqTn30BbIBATh

3 | Teopema beprynnn. 3aKoH GOJIBIIMX YHCEI 1 BOCITMTATENLHBIE BOSMOKHOCTH

4 | BeIOOpOYHBII METO]T MCCIIEIOBAHMIA 1 B pa3JINIHBIX BUAX

JESATETLHOCTH 00YUYaOIIUXCS CO
CJIOBECHOM (3HAKOBOI) OCHOBOM:
BBIBOJIBI M JIOKA3aTEJIbCTBO
dbopmyn, anaim3 Gopmy,
pelieHrne TEKCTOBBIX
KOJIMYECTBEHHBIX U
KayeCTBEHHBIX 3a/1a4,
BBIITOJIHEHHME 3aJaHUH 110
pa3TpaHUYECHUIO TIOHATUH,
caMOCTOsITeIbHAs paboTa ¢
yu4eOHUKOM, CUCTEMaTH3aIus
y4eOHOT0 MaTepuaia, CIyliaHue
Y aHaJIu3 BBICTYIUICHUH CBOUX
TOBapHUIIEH; - TPOCKTUPOBATH
CUTYaIluu U COOBITHS,
pa3BUBAIOIINE YMOLIMOHAIBHO-
[IpakTnueckas paboTa ¢ UCIOIb30BAHHEM LEHHOCTHYIO cepy

5 | DIEKTPOHHBIX TAOIUIT 1 oOyyJaronerocs
DJIeMEeHThl MATEMATHYECKOM CTATHCTHKH 6
I'enepanbHasi COBOKYITHOCTh M ClTydaiiHast - yCTaHaBIIUBaTh
BBIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMU JIOBEPUTEIHHBIE OTHOIICHUS
xapakrepuctukamu. O1eHKa CpeHero u MEX1y YUUTEIEeM U
JIMCTIEPCUU TeHEPAIbHOI COBOKYITHOCTH C oOyuaroumucs,

6 | TOMOIIBIO BEIOOPOUHBIX XaPaKTEPUCTHUK 1 CIOCOOCTBYIOIIUX MTO3UTUBHOMY
I'enepanbHast COBOKYITHOCTH U CITydaifHast BOCIPUATHIO YUAIITUMUCS
BbIOOpPKA. 3HAKOMCTBO C BEIOOPOUYHBIMU TpeOOBaHUI U TPOCHO yUUTENS;
xapakrepucTukamu. OLieHKa CpEIHETO U - IpUBJIEKaTh BHUMAHHE
JMCIIEPCUH TEHEPAIBHON COBOKYITHOCTH C oOyyaromuxcs K 00cyx/1aeMoit

7 | TOMOTIBIO BEIOOPOUYHBIX XapaKTEPUCTUK 1 Ha ypoke UH(OpMaIuH,
OrnennBaHue BepOHTHOCTeﬁ COOBITHH 110 aKTUBU3ALIMY II03HABATEIbHOMN

8 | BeIOOpKE 1 NeSITeIbHOCTH 00yUaIOMIMXCS; -
Cratuctnueckas runoresa. [IpoBepka no0yX/aTh 00yJarOIINXCs
npOCTeﬁmnx TUIIOTE3 C IIOMOIIBIO CBOMCTB co0oaTh Ha YPOKE IIPUHIIUIIBI

9 | U3y4eHHBIX pacrpeesIeHH 1 y4eOHON IUCIUILIHHBI U

1 | Cratuctuyeckas runotesa. [IpoBepka 1 CaMOOpraHu3aluy, IIPUBIICKATH




0 | mpocTeimux runoTe3 ¢ IOMOIIBIO CBOKCTB BHUMaHHE 00yJaromuxcs K
U3YYEHHBIX paclpeieIeHUM LIEHHOCTHOMY aCHEKTy
M3y4acMbIX Ha YPOKE SIBICHUM,
MOHATUH, TPUEMOB; -
IPUMEHSTH Ha YPOKE
UHTEpaKTHBHBIE POPMBI paboTHI,
CTUMYJIMPYIOIINE
1 | IpakTuyeckas paboTa ¢ HCIOJIL30BAaHHEM [I03HABATEJIbHYI0 MOTHBALIUIO
1 | peKTpOHHBIX TAOIUI] oOyuaromuxcs;
HenpepsbiBHbBIe ci1ydaiiHble BeJTUYMHBI
(pacnpeaeJieHust), MOKa3aTeJbHOE U
HOpMaJIbHOE pacnpeaeleHus
1 | Tlpumepsl HENPEPBIBHBIX CITYy4alHBIX BEITHUYHH. - BBINOJIHEHUE 33JIaHUH 110
2 | ®yHKIHS TUIOTHOCTH BEPOSTHOCTH pa3rpaHUYeHUI0 NOHATHH,
PaBHoMepHOE pacnpenenenue. [Ipumeps! 3a1ay, caMOoCTOsITeNIbHAs padoTa ¢
1 | npuBOASIINX K MOKA3aTEILHOMY U K yu4eOHUKOM, CUCTEMaTH3alus
3 | HOpMAJIBLHOMY paclpeieIeHUsIM yueOHOro Marepuana, CilylaHue
1 | ®yHKIUSA IVIOTHOCTH BEPOSITHOCTH Y aHaJIN3 BBICTYIIICHUHA CBOMUX
4 | moka3aTelbHOTO pacrpeaeaeHus TOBapHUILEH; - MPOEKTHUPOBATh
CUTYyaIH U COOBITHS,
pa3BUBaIOIINE YMOIIMOHAIBHO-
1 | ®yHKIUSA MIOTHOCTU BEPOSATHOCTH HOPMaJIbHOTO LEHHOCTHYIO cepy
5 | pacpeneneHus 0o0ydJaromerocs
Pacnpenenenue Ilyaccona
[TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBUCHUMBIX - IPUMEHSTH Ha YPOKE
1 | coOprtuit. [lpumep 3amaun, npuUBOAAIICH K WHTEpaKTUBHBIE (POPMBI pabOTHI,
6 | pacnpenenenuto [lyaccona CTUMYJIHPYIOIIHE
MO03HABATEIbHYI0 MOTHBAIIUIO
00y4aroluxcsi; peajin30BbIBaTh
BOCIIUTATEIbHbIE BOZMOKHOCTH
B pa3JIMYHBIX BUIAX
JEeSITeIbHOCTH 00Y4aroIIUXCsl CO
CJIOBECHOM (3HAKOBOI ) OCHOBOM:
BBIBOJIBI U JIOKA3aTEIbCTBO
dbopmyin, anaim3 Gopmyi,
pellIeHrne TEKCTOBBIX
1 | IlpakTuyeckas paboTa ¢ UCHIOIB30BAHUEM KOJIMYECTBEHHBIX U
7 | DNIEKTPOHHBIX TAOIUIL KayeCTBEHHBIX 3a/1a4
CBsi3b MeKIY CAYYAHHBIMM BeJIMYMHAMU
1 | KoBapuanus AByX cydyailHbIX BEIUYHUH. - OOYXJ1aTh 00yYaIOUTUXCS
8 | KoaddurmenT koppensuun coOr0aaTh Ha yPOKe MPUHIUIIBI
1 y4eOHOH TUCIUITIIMHBI U
9 | CoBMecTHbIE HAOIOJICHUS ABYX BEIMYHH CaMOOPTaHU3ALUNU; ITPUBJIEKATh
2 BHUMaHHE 00yJaromuxcs K
0 | BoibopouHblit ko3 PULIHEHT KOppessiuuu LIEHHOCTHOMY aCIEKTy
2 | Paznuune Mex 1y TUHEHHON CBS3BIO U U3y4aeMbIX Ha YPOKE SIBJICHUM,
1 | npUYMHHO-CIIEICTBEHHON CBS3BIO NOHSATUH, IPUEMOB;
2
2 | Jluneiinas perpeccus
2 | IlpakTnueckast paboTa ¢ UCIOJIb30BaHUEM




AIEKTPOHHBIX TAOJIHII

O0o0menne U cuCTeMATH3ANMS 3HAHUI 11

2 | IlpencraBieHye JaHHBIX C TIOMOUIBIO TaOIUII U NPUMEHSTH HA YPOKE

4 | nmarpamm, onucaTesIbHasi CTAaTUCTHKA 1 UHTEpaKTHBHBIE POPMBI paboOTHI,

2 | OBITHI ¢ PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH CTUMYJUPYIOIINE

5 | coObITHAMHIA 1 MO3HABATEJIbHYIO MOTHUBAIIHIO

2 | Boruncienue BEpOSITHOCTEH COOBITHIA C 00yyaroluxcsl; peajin30BbIBaTh

6 | mpumenenuem Gopmyn 1 BOCITUTATEIIbHbIE BO3MOYKHOCTH
Borunicnenue BeposiTHOCTEN COOBITUI C B Pa3JIM9HBIX BUAAX
MpUMEHEHHEM IpadUIeCcKuX METOJIOB: JEATENBHOCTH 00YYAIOLIUXCSL CO

2 | KOOpIMHATHAS TpsMast, IEPEBO, AUarpaMmma CIIOBECHOM (3HAKOBOM) OCHOBOM:

7 | Ditnepa 1 BBIBO/IBI U JIOKA3aTEJIbCTBO

2 dopmyn, aHamu3 hopmyr,

8 | CnyJaifHble BEJIMYNHBI U PacTIpeICIICHUS 1 peuIeHrne TEKCTOBBIX

2 | Marematndeckoe OXHIaHNe CIydaiHO KOJTMCCTBCHHBIX U

9 | BETMUUHBI 1 KauyeCTBECHHBIX 3a/1a4,

3 | Maremarndeckoe OXHIaHNE CIyJaiHOM BBITIOJTHEHHE 33/[aHAH 110

0 | BeTMuUMHEL 1 pPa3TpaHUYECHUIO TIOHATUH,

3 | KonrponpsHas pabota: "BeposTHOCTS CaMOCTOsITENbHAs PaboTa ¢

1 | craTrcTHka" 1 y4eOHUKOM, CHCTEMAaTH3aIIs

3 | BoiunciieHre BEeposITHOCTE COOBITHIA C y4ebHoro marepuana, CITyHIaHne

2 | npumenenueM GopMyI U rpaduUecKuX MeTOI0B | 1 1 aHaIM3 BRICTYIUICHUH CBOMX

3 | BeluncieHrEe BEPOATHOCTEN COOBITHIA C TOBApHIIICH, - TIPOCKTHPOBATD

3 | npumenennem dopmy u rpaduyeckux metonoB | 1 CUTYalHH 1 COObITHS,
CiydaifHble BeIMUHHBI U PACTIPEIeICHHS. Pa3BUBAIOIIMC SMOITMOHAIILHO-

3 | MaremaTtnyeckoe 0XKHIAHNE CITydaitHOM LEHHOCTHYIO cepy

4 | BeNMYNHBI 1 oby1atomerocs
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