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@enepanbHas pabodas nporpaMMa Mo YydeOHOMYy mpeamery «Matemaruka» (0a30BBI YpOBEHbD)
(mpenmMeTtHas obnacTh «MaTemMaTnka U MH(POpPMAaTHUKay) (Jajlee COOTBETCTBEHHO — MpOoTrpaMMa 1Mo MaTeMaTHKe,
MaTeMaTHKa) BKJIIOYAET MOSICHUTENIBHYIO 3alIMCKY, COJlepKaHue 00y4YeHHUs, IIJIaHUPYEMble Pe3YyJIbTaThl OCBOCHHUS
POTPaMMBI [0 MaTEMATHKE.

[TosicHuTenpHas 3amucKa OTpaXkaeT OOIIMe IeNd U 3aJauyd U3YyYCHHS MAaTEeMaTHUKH, XapaKTEPUCTHKY
IICUXOJIOTHYECKUX MPEANOCHUIOK K €€ U3y4eHUI0 00Y4atolMMHCs, MECTO B CTPYKTYpe y4eOHOIO IUIaHa, a TaKxKe
HOJXO0/1bI K OTOOPY COJEpkKaHUs, K ONPEIEIEHUIO INIAHUPYEMBIX Pe3yJIbTaToB.

Coneprxanne 00y4eHHUsI paCKPBIBACT COJIepKAaTEIbHbIE JIMHUH, KOTOPbIE PEAIAaraloTcs Ui 00513aTeIbHOTO
W3YYCHUS B KOKIOM KJIACCE HAa YPOBHE CPEIHET0 00IIero oopazoBaHusl.

[Inanupyemble pe3yiabTaThl OCBOEHHS IpPOrpaMMbl [0 MaTeMaTHKEe BKJIIOYAIOT JIMYHOCTHBIE,
MeTaIpeIMETHbIE Pe3yJIbTaThl 3a BECh NEPUOJl 0OYUYEHUs HAa YpPOBHE CPEJHEro o0Iero oOpa3oBaHUs, a TAKXKe
peMETHBIC TOCTHKEHUS oOyyaromerocs
3a Ka)KJpli roJ] 00yUyeHUsl.

IHosicuuTeIbHAA 3aNMCKA.

[Iporpamma 1o MaTemMaTHKe Ha YpOBHE cpeaHero oOmiero oOpa3oBaHMs pa3paboTaHa Ha OCHOBE
@denepantbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa CPEOHEro o0Iero ooOpa3oBaHUS C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TpPEOOBAHMA, MPEIBIBIAEMBIX K MaTEeMAaTHYeCKOMY OOpa3oBaHUIO, W TPaTUIHA
poccuiickoro obpa3zoBaHus. Peanmuzanust mporpamMmbl 110 MaTeMaTHKE OOECIIEYMBAET OBJIAJACHUE KIIIOUEBBIMU
KOMIIETEHIIUSMH, COCTaBJISIOLIUMHU OCHOBY Ui CaMOpPa3BUTHS
" HETPEPHIBHOTO oOpa3oBaHus, IIEJIOCTHOCTD OOIIEKyYIETYPHOTO, JMYHOCTHOTO
W TI03HABATEIHHOTO PAa3BUTHS JINYHOCTH 00YUAFOTIINXCS.

B nmporpamme mo Matematuke ydTeHbl WIeM M MONoXeHus «KOHLenuu pa3BUTHUS MaTeMaTHUECKOTO
o0pa3oBaHUs B Poccuiickon denepanun». B COOTBETCTBUU
C Ha3BaHHMEM KOHIEMIHH, MaTeMaTH4yeckoe oO0pa3oBaHUE JIOJDKHO, B YAaCTHOCTH, MHPEAOCTABIATH KaXKAOMY
o0yyJaromeMycsi BO3MOXXHOCTh JIOCTHIKECHHUSI YPOBHS MaTeMaTHUECKUX 3HAHWH, HEOOXOAUMOTO JIJIsl TabHEHIIei
YCITEIIHOU JKU3HU
B oOmecTBe. IMEHHO Ha pelleHne 3Toi 3a/1aun HalleJeHa IporpaMMa 1o MareMaTuke 6a30BOro ypoBHSI.

B snoxy uudpooit Tpancopmanmu Bcex chep UENIOBEUECKOH AeATENbHOCTH HEBO3MOXHO CTaTh
00pa3oBaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 0a30BOI MaTeMaTHYECKOW MOATOTOBKH. YIKe B IITKOJIE MaTeMaTHKa
CIIY’)KUT OTIOPHBIM TIPEJAMETOM JUIsl W3YyYeHHsS] CMEKHBIX IWCIWIUIMH, a B JKM3HU IIOCIE MIKOJBI peabHOU
HEOOXO/JMMOCTBIO ~ CTAaHOBUTCS  HENpepbIBHOE OOpa3oBaHHe, 4YTO TpeOyeT MOJHOLEHHOH  ©6a30Boi
0011e00pa3oBaTeNbHOM MOJITOTOBKH, B TOM qucie u MaTeMaTHYECKOM.
OTt0  O00yCIOBIEHO TeM, 4YTO B HallM JHA  PacTéT  YHUCIO  CHEIHaTbHOCTeH,  CBS3aHHBIX
C HENOCPEJNCTBEHHHIM TIPUMEHEHHEM MaTeMaTHKH: W B cdepe HKOHOMHUKM, U B  OwW3Hece,
U B TEXHOJIOTUYECKUX OOJIACTSIX, U JAaKe B TyMaHHUTapHbIX chepax. Takum oOpazom, Kpyr oOydarommxcs, A
KOTOPBIX MaTeMaTHKa CTAHOBUTCS 3HAUMMBIM IPEAMETOM, CYIIECTBEHHO PaCIIUpPSIETCS.

[IpakTuueckas MOJIE3HOCTh MaTeMaTHKU o0ycIoBieHa TEM,



9To €€ MPEeIMETOM SBIAIOTCA (PyHIAMEHTalbHbIE CTPYKTYphl HAIIErO MHpA: MPOCTPAHCTBEHHBIE (DOPMBI U
KOJIMYECTBEHHBIE OTHOLIEHUS OT IPOCTEUINNX, YCBAaMBAEMBIX B HEIMOCPEACTBEHHOM OIBITE, 10 JOCTaTOYHO
CJIO’KHBIX, HEOOXOAUMBIX JUISl Pa3BUTHUS HAYYHBIX M TEXHOJIOTMYECKUX UAEH. be3 KOHKpeTHhIX MaTeMaTHYeCKHX
3HaHWUN 3aTPYJHEHO IOHUMaHUE PUHIUIIOB YCTPOMCTBA U UCIIOIb30BaHMSI COBPEMEHHOM TEXHUKH, BOCIIPUSTHE U
UHTEpIpeTanrs pa3HooOpa3HON COLMANTBHOM, SKOHOMUYECKOH, MOJIUTHYECKOW HH(OpMaIK, ManodPeKTHBHA
IIOBCCIHEBHAs IPAKTHYECKAs NEATEIBHOCTb. KakqOMy 4elIOBEKy B CBOEH JKH3HM IPUXOAUTCS BBINOIHATH
JOCTAaTOYHO CJIOKHBIE pacuéTbl U COCTABJIATh HECIOXHbBIE QJITOPUTMbI, HAXOIUTh HYXHbIE (HOPMYIIbI
U IIPUMEHSITD ux, BJIAJIETh IIPaKTUYECKUMHU npuéMamu reOMETPUUYECKUX U3MEpEeHUl
U IOCTPOEHHUH, YUTATh uHpOpMaLHIO, IIPEJICTaBICHHYIO B BUAy  Tabuu, auarpamm
U rpaUKOB, )KUTh B YCIOBHIX HEONPEACIEHHOCTH U IOHUMATh BEPOSITHOCTHBIM XapakTep CilydailHbIX COOBITUH.

OnHOBpEMEHHO c paciIpeHreM chep IIPUMEHEHUS MaTeMaTHKU
B COBPEMEHHOM 00111ecTBE BCE 00JIe€ BaXKHBIM CTAHOBUTCS MAaTEMaTUUECKUN CTUIJIb MBIIUICHUS, IPOSIBIISIFOIIMICS
B ONpeE/eNIEHHBIX YMCTBEHHBIX HaBblKax. B mpouecce m3ydyeHus MaTeMaTHKU B apceHald NPUEMOB U METOJIOB
MBILIUJICHUsI YEJOBEKa €CTECTBEHHbIM O00pa3oM BKIIOYAIOTCS MHIAYKUMA M JEeIyKuusa, o0000leHue
U KOHKpETU3allus, aHaJIU3 U CUHTE3, KiIacCU(UKaLKs U cUucTeMaTu3alus, abcTparupoBanue 1 aHanorusi. OObeKThl
MaTeMaTUYECKUX YMO3AKIIOUYEHUH, MpaBWia HX KOHCTPYMPOBAHHUS pPACKPBIBAIOT MEXAHU3M JIOTMUECKUX
MOCTPOCHHUM, CIIOCOOCTBYIOT BBIPAOOTKE YMEHUST POPMYITUPOBATH, OOOCHOBBIBATH U JIOKA3BIBATH CYXICHUS, TEM
CaMbIM  DPa3BHUBAIOT  JIOTUYECKOE  MBIIIJICHUE. Matematuke  NpPUHAMIEKUT  Beaywas  poib
B (DOPMHUPOBAHUU AITOPUTMUYECKON KOMITOHEHTHI MBIIIJIEHHS] U BOCIIUTAHUN YMEHUH JeHCTBOBATh MO 33 JaHHBIM
aJIropuTMam, COBEpIIEHCTBOBAThH U3BECTHBIE
U KOHCTpyHpoBaThb HOBble. B mpoiecce pemieHus 3agad — OCHOBHOM y4eOHOH IEeATENbHOCTH Ha YpOKax
MaTEMaTUKHU — Pa3BUBAIOTCSA TBOPUYECKAs U MPUKJIAAHASI CTOPOHBI MBIILIICHHUS.

OOyueHnne MmaTeMaTHKe TA€T BO3MOXKHOCTh pa3BUBaTh y OOYYalOIIMXCS TOYHYIO, PALMOHAIBHYIO M
UHPOPMATUBHYIO pedb, YMEHHE OTOMpaTh HauOoJiee MOAXOASAIIME S3bIKOBbIE, CUMBOJIMYECKHE, Ipadudeckue
CPEICTBA JIJIsl BEIPAXKEHUSI CY>KJIEHUH M HAIJISTHOTO UX MPECTABICHUS.

Heo0xo1uMbIM KOMIIOHEHTOM OOIIEH KYJIbTYpbl B COBPEMEHHOM TOJIKOBAHUU SIBJISIETCS 00111€€ 3HAKOMCTBO
C METOAAMHM IIO3HaHUs ACUCTBUTEIBHOCTH, NPEACTABIEHUE O IPEAMETE U METOJIE MAaTEMATUKH, €r0 OTINYUS OT
METO/IOB  €CTECTBEHHBIX W TIyMaHHMTapHbIX HayK, 00 OCOOCHHOCTAX NPUMEHEHHS  MaTeMaTHUKU
JUISL pellieHus] HAy4YHbIX U MPUKIAAHBIX 3a/1a4. TakuM o0pa3oM, MaTreMaTudeckoe oOpa3oBaHHe BHOCUT CBOM BKJIaJ
B (hopMHpoBaHHE 001IEH KyIbTYphl YEIOBEKA.

M3yueHnne MaTeMaTUKU CIIOCOOCTBYET 3CTETUYECKOMY BOCIHUTAHHIO UYE€JIOBEKAa, MOHMMAHHUIO KPAacOThl U
U3AIIeCTBA MATEMaTHYECKUX PACCYXIEHUH, BOCTIPUATHIO T€OMETPUUECKUX (POPM, YCBOCHHUIO 1€ CUMMETPUH.

[IpuopureTHsIMU HEeIIMU oOyueHus MaTeMaTHKe B 10-11 KJIaccax
Ha 0a30BOM ypOBHE SIBIISTFOTCSI:

¢dbopmMHpoBaHKE HEHTPAIBHBIX MAaTEMAaTUYECKHX MOHATUH (YMCIO, BEIMYMHA, TeoMeTphuecKas ¢urypa,
NEepeMEeHHasi, BEPOSATHOCTb, (YHKLHUA), OOECIEUMBAIONIMX  IMPEEMCTBEHHOCTh M  HEPCHEKTHBHOCTD

MaTeMaTHYeCKOr0 00pa30oBaHUs 00yJaIONTUXCS;



noJiBeicHue 00yJaromuxcs Ha JOCTYITHOM JUI HUX YPOBHE K OCO3HAHHUIO B3aMMOCBSI3M MaTEMaTHKU U
OKpY’KaloIIero MUpa, MOHMMAaHNE MAaTEMATUKH KaK 4acTH OOILEel KyIbTyphl UEJIOBEUECTBA;

pa3sBUTHE UHTEIUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEH 00y4aroluxcs, I03HaBaTeIbHOW aKTUBHOCTH,
UCCJIEIOBATEIbCKUX YMEHUN, KpUTUUHOCTU MBILUIEHUS, MUHTEPECa K U3YYEHNUIO MAaTEMaTHKU;

dopmupoBaHre  (QYHKIIMOHAIBHOM  MaTeMaTHYeCKOW  TpPaMOTHOCTH:  YMEHHS  PaclO3HABATh
MaTeMaTHYECKHE aCIIEKTBI B peaJIbHBIX KU3HEHHBIX CUTyaLUsIX
U pu U3Y4CHHUH IpYTUX yueOHBIX IIPEIMETOB, IIPOSIBJICHUS 3aBHCHUMOCTEN
¥ 3aKOHOMEPHOCTEH, OPMYJIMPOBATh UX HA S3bIKE MATEMATUKH M CO3/[aBaTh MaTEMaTHUYECKUE MOJIENIN, IPUMEHSTh
OCBOCHHBIN MaTeMaTHYECKUI amrapar
JUISl PEILICHUS IPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4, UHTEPIIPETUPOBATh U OLICHUBATh ITOJIy4€HHBIE PE3YJIbTATHI.

OCHOBHBIMM JIMHMSMHM COJEpKaHus Kypca Maremaruku B 10-11 xmaccax sustoresa: «YHucna u
BBIUUCIICHUS», «Anredpa» («AnreOpandeckue BBIpaXCHHS», «YpaBHEHUS U HepaBeHCTBa»), «Hauama
MaTeMaTHYecKoro anammsza», «l'eomerpus» («['eomerpuueckne Qurypsl W HUX CBOWcTBa», «l3mepeHue
reOMETPUUECKUX BEIUYUHY), «BepoATHOCT U cTaTUCTHKaY. JlaHHbIE TMHUU Pa3BUBAIOTCA MApaUIEIbHO, KaX1ast
B COOTBETCTBUM C  COOCTBEHHOW  JIOTUKOM, OJHAaKO HE  HE3aBUCUMO OJHAa OT  JIpyroi,
a B TECHOM KOHTaKTe ¥ B3auMojieiicTBuu. Kpome 3Toro, nx 00bequHSET JOrHYeCcKasi COCTABIISIONIAs], TPAAUIIMOHHO
npucyllas MaTeMaTHMKe M IPOHU3BIBAIOLIAS BCE MaTEMaTHYECKHE KypChl M COJIEp)KaTelbHbIC JIMHUU.
ChopmynupoBannoe B DenepallbHOM TOCYAapCTBEHHOM O0pa30BaTEIbHOM CTaHAAPTE CPEAHEro OOLIero
obpazoBanus (ganee - PI'OC COO) TpeboBaHME «BIaJEHUE METOJAMH JIOKA3aTEIbCTB, AITOPUTMAMH PELICHUS
3a/1a4, yMeHHe GOpMYJIUPOBATH OINPEAEICHHS, aKCHOMBI M TEOPEMBI, IPUMEHSATh UX, IPOBOJUTH JOKa3aTEIbHbIE
paccyXaeHus B xoJie pelieHus 3a1a4» OTHOCHUTCS KO BCEM Kypcam,
a dopmupoBaHue JIOTUYECKUX YMEHHU pacnpeznensercs 1o BCEM rojam o0yueHHUs
Ha ypOBHE cpeJHero o0uiero o0pa3oBaHusl.

B cootBerctBun ¢ ®I'OC COO maremaTHka sBIsS€TCSI 0043aTelIbHBIM MPEIMETOM Ha JAaHHOM YpPOBHE
obpazoBanus. [IporpamMmmoii Mo MaTeMaTHKe MpeycMaTpuBaeTCs M3ydeHue yueOHoro npeaMera «MaTemaTukay B
pamKax Tpéx y4yeOHbIX KypcoB: «Anredpa U Hayaia MaTeMaTHYECKOIo aHaau3ay, «l'eometpus», «BeposTHOCTh 1
CTaTHCTUKAY. dopmupoBaHue JIOTUYECKHUX YMEHUH OCYIIECTBIISAETCS
Ha  TOpPOTSDKEHMM  BceX  JeT  Oo0ydeHMs  Ha  ypoBHe  cpeaHero  obmero  oOpa3oBaHus,
a 3JIEMEHTHI JIOTHUKHU BKJIIOYAIOTCS B COJEpKaHNE BCEX HA3BAHHBIX BbIIIE KYpCOB.

Oobmee YHCIIO 4acoB, PEKOMEHI0BaHHBIX TUIs U3y4eHUs MaTeMaTHKU -
340 wyacoB: B 10 xmacce - 170 wyacoB (5 wacoB B Hegemwo), B 11 kmacce — 170 wyacoB
(5 gacoB B HezeO).

[Tnanupyemble pe3yabTaThl OCBOEHHUS MPOrPaMMBbI IO MaTeMaTHKe 0a30BbIi YpOBEHb HA YPOBHE CPETHETO
o01ero oOpa3oBaHUsI.

B pesynbTrare u3ydyeHuss MaTeMaTUKU Ha YPOBHE CpeiHEro oOriero oopa3zoBanus y oOyuaromierocs OyayT
c(OpPMHPOBAHBI CIEAYIONUE TUIHOCTHBIC PE3YIIbTATHI:

1) rpaxIaHCKOTO BOCITUTAHHSL:



c(OPMHPOBAHHOCTH IpaX1aHCKON NO3ULUU oOyuaromierocs KaK AKTHUBHOTO
U OTBETCTBEHHOI'O 4YJ€HAa pPOCCHMCKOro oOOIIecTBa, TMpEACTaBI€HUE O MaTeMaTHUYECKUX OCHOBAxX
(GYHKIIMOHUPOBAHUS PA3IIUYHBIX CTPYKTYp, SIBICHUM, MPOLEAYp TPakKIaHCKOro oOIiecTBa (BHIOOPHI, OMPOCH U
Jpyroe), yMEHUE B3aWMOJICHCTBOBATh C COLMAIBHBIMA HMHCTHUTYTaMH B COOTBETCTBHHM C MX (DYHKIUSAMH H
Ha3HAYECHHUEM;

2) MMaTPpUOTHUYCCKOI'O BOCIIMTAHUA

c(hOpMHUPOBAHHOCTH poccuiickon rpak1aHCKOM HJICHTHYHOCTH, YBOKCHUS
K MPOLUIOMY u HACTOSIIEMY POCCHICKOM MaTeMaTHKH, LEHHOCTHOE OTHOIIIEHUE
K JTOCTUKEHUAM POCCUICKHX MAaTEMaTUKOB " POCCUICKOI MaTeMaTUYECKOM IIKOJIBI,

UCIIOJIb30BAaHUE 3TUX AOCTHKEHHUH B APYIUX HAyKaX, TEXHOJOIHSX, chepax SIKOHOMUKH;

3) AyXOBHO-HPaBCTBEHHOT'O BOCITUTAHUSL:

OCO3HAaHUE JYXOBHBIX IIEHHOCTEH pPOCCHMCKOro Hapoaa, cOPMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS,
TUYECKOI0 IOBEJIEHHUS, CBA3AHHOIO C MPAKTUYECKUM INPUMEHEHHEM JOCTHKEHUN HAyKU W JI€ATEIbHOCTBIO
y4€HOro, 0CO3HaHUE JIMYHOTO BKJIAJa B IOCTPOEHHUE YCTOMYMBOIO Oy1yIIero;

4) 5CTETUYECKOTr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOILEHUE K MHPY, BKJIIOYas 3CTETUKY MATEeMAaTUYECKUX 3aKOHOMEPHOCTEW, OOBEKTOB,
3ajad, peLIeHHH, paccyXJIeHul, BOCIPUUMYHUBOCTD
K MaTeMaTHYECKUM aCIIeKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) ¢husnueckoro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh YMEHUS IPUMEHITh MAaTEMATUYECKUE 3HAHUS B MHTEPECAX 3/I0POBOr0 M 0€3011aCHOTO
o0Opa3a *HU3HU, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 370POBbIO (310pOBOE MUTAHKE, COATAHCUPOBAHHBIN pPEeXUM
3aHATUN M OTHbIXa, peryispHas (u3ndeckas aKTUBHOCTB), (pU3MUYECKOE COBEPIIEHCTBOBAHHE IPH 3aHITHUSX
CIIOPTUBHO-03JOPOBUTEIBLHON NEATEIBHOCTBIO;

6) TpyJOBOTO BOCITUTAHHSI:

TrOTOBHOCTh K TPyAY, OCO3HaHHE LEHHOCTHU TPYAOIO0HS, UHTEpeC
K Ppa3IU4HbIM chepam npodeccroHaIbHON NeSITeNIbHOCTH, CBSI3aHHBIM c MaTeMaTHKOI
U e  TNPWIOKEHUSIMHM,  yMEHUE  COBEpIIaTh  OCO3HAHHBIM  BbIOOp  Oynymeid  mpodeccuu
" pean30BbIBaTh COOCTBEHHBIE KU3HEHHbBIE IUJIaHBI, TOTOBHOCTb " CIOCOOHOCTh

K MaTeMaTH4ecKoMy 00pa30BaHHIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HU, TOTOBHOCTh K aKTHBHOMY
YUYaCTHIO B PEHICHUH MPAKTUYECKHX 3a/a4 MAaTEMAaTHIECKON HAITPaBICHHOCTH;

7) KOJIOTMYECKOTO BOCITUTAHUS:

C(OPMHPOBAHHOCTh JKOJOTHYECKOW KYJIBTYphl, IMOHMMAHHE BIHUSHHUS COIHATBHO-I)KOHOMHUECKUX
MPOIIECCOB HAa COCTOSHUE MPUPOIHON U COMUAIBHOM CPEIbl, OCO3HAHUE TTI00AIBHOTO XapaKkTepa dKOJOTHUECKUX
npo0JIeM, OpUEHTAIMS Ha MPHUMEHEHHE MAaTEMAaTHYECKUX 3HAHWH IS PEIICHUS 3a7a4 B 00JIACTH OKPY KAOIICH
Cpeibl, IJIAHUPOBAHUE MTOCTYIKOB U OIEHKU MX BO3MOXKHBIX TIOCJICACTBUN /ISl OKPYXKAFOIIIEH CPEIIbI;

8) LIEHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY YpPOBHIO Pa3BUTHsI HAyKU H



00I11eCTBEHHOM [IPaKTUKH, [IOHUMAaHUe MaTeMaTU4YeCKOn HAayKHU
KaK cepbl YeJI0BEYECKOM JeSITeNIbHOCTH, 3TaroB eé pa3BUTHUS U 3HAYUMOCTHU
JUISL Pa3BUTHS LIMBUJIM3ALMU, OBJIAJICHHE SI3BIKOM MaTEeMaTHKHW M MaTeMaTHYeCKOMl KyJIbTypoil Kak CpelCTBOM
MO3HAHUS MUDa, TOTOBHOCTb OCYIIECTBIATh MIPOEKTHYIO
U MCCIIEIOBATENBCKYIO IEATEIIbHOCTh MHIMBUAYAIBHO U B TPYIIIIE.

B pesynbTare u3yueHuss MaTeMaTHKU Ha YPOBHE CpeAHero oduiero oopazoBaHus y oOydaromierocs OyayT
chopMHUpOBaHbl T03HABATENIbHbIE YHUBEpCajbHble Yy4deOHble ACHCTBHS, KOMMYHHUKATHBHBbIE YHUBEPCAJIbHBIC
yueOHbIe JIeHCTBUS, PETYIATUBHBIC YHUBEPCAIbHBIC yUeOHbIE ACHCTBUS, COBMECTHAS JIEATEIBLHOCTb.

Y oOyuatomierocss OyayT cOpMUpPOBaHBI CIEAyIONINE Oa30BbIe JIOTHYECKHE JEHCTBUS KaK 4YacTh
MO03HABATEJIbHBIX YHUBEPCAIbHBIX YU€OHBIX ACHCTBUMN:

BBISIBJISITH U XapaKTepPU30BaTh CYLIECTBEHHBIE IPU3HAKH MATEMAaTHYECKUX OOBEKTOB, TOHSATUH, OTHOIICHUN
MEXIy MOHATUSAMH, (OPMYIMPOBATH OIPEACICHUS TOHATHH, YCTAaHABIMBATh CYIIECTBEHHBIH MpPU3HAK
KJaccu(puKanuy, OCHOBaHHSA
JUIst 0000IIIEHUS U CPaBHEHU S, KPUTEPUU IPOBOIMMOTO aHAIIN3a;

BOCIPUHUMATh, (POPMYIUPOBATH U MPEOOPa30BBIBATH CY)KIEHUS: YTBEPAUTEIbHBIE U OTPULIATEIbHbIC,
€IMHUYHBIC, YaCTHBIE U 00IIHe, YCIOBHBIE;

BBISIBIISITh MaTeMaTHIeCK1e 3aKOHOMEPHOCTH, B3aUMOCBSI3H " IPOTHBOPEUHS
B dakrax, JAHHBIX, HaAOIIOICHUSIX u YTBEPKICHUSAX, npearaTh KpUTEpUU
JUISl BBISIBJICHHSI 3aKOHOMEPHOCTEH U MPOTUBOPEUNH;

JeNaTh BBIBOJBI C HMCIOJB30BAaHMEM 3aKOHOB JIOTUKHU, NEAYKTHBHBIX W MHIYKTUBHBIX YMO3AaKITIOUEHHH,
YMO3aKJIFOUEHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSATENBHO JI0KA3aTENIbCTBA MATEMATUYECKUX YTBEPKACHUH (TIPsIMBbIE U OT IPOTHUBHOTO),
BBICTpauBaTh apryMeHTaIHIO, MIPUBOIUTH pUMEpPHI
U KOHTPIIPUMEpPBI, 000CHOBBIBATh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

BbIOMpaTh CHOCO0 pemieHus ydueOHOW 3ajauu (CpaBHMBATh HECKOJIBKO BAPUAHTOB PEIICHUS, BHIOMpATh
HanOoJee MOAXOAIINI ¢ yYETOM CaMOCTOSITEIHHO BBIZICTICHHBIX KPUTEPHUEB).

VY obyuaromerocs 0yayT copMHUpOBaHbI CleAYIONIHE Oa30BbIe UCCIEA0BATENBCKUE JIEHCTBUS KaK 4acTh
MIO3HABATENbHBIX YHUBEPCAIbHBIX YUEOHBIX JEHCTBUIA:

WCTIOJIB30BaTh BOIPOCHl KaK HCCIEIOBATENbCKHI WHCTPYMEHT TO3HaHUS, (HOPMYIHpPOBATH BOIMPOCHI,
GUKCUpyOIe TPOTHBOPEYHE, MPOOJIeMy, YCTaHABIMBAaTH HCKOMOE U JaHHOe, (HOPMHUPOBATH THUIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3UIINIO, MHEHUE;

MIPOBOJIUTH CaMOCTOSITEJIbHO CIJTAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIeIOBaHNe
[0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SIBIICHHS, MPOIecca, BBITBICHHIO 3aBHCUMOCTEH
MEXIy 00BEKTaMH, SIBICHUSIMH, TIPOIIECCAMH;

CaMOCTOSITENTFHO (HOPMYITHPOBaTH 0O0OIIEHUST ¥ BBIBOJBI MO Pe3yJabTaTaM MPOBEAEHHOTO HAOIIOICHUS,
UCCIIEIOBaHMs, OLIEHUBATh JJOCTOBEPHOCTb MOJIyYEHHBIX PE3YJIbTATOB, BBIBOJOB M 0000IICHUI;

IMPOrHO3UPOBATH BO3MOKHOEC Pa3BUTHUEC IIPOLECCCA, a TAKKEC BbIABUIaTh IMPEAIIOJIO0KECHUA O €TI0 Pa3BUTHUH B



HOBBIX YCIIOBUSIX.

v obOydJaromerocs Ooynyt chopMHUPOBaHBI CIIeIYIOIINE yMEHUS pabortartb
¢ uH(opMaIHeil KaK 4acTh M03HABATEIbHBIX YHUBEPCATbHBIX YUEOHBIX ACHCTBUIA:

BBISBJIATH JeUITUTHI HHPOPMAITIH, JAHHBIX, HECOOXOAMMBIX /ISl OTBETA HAa BOTIPOC U JIJIS PEIICHUS 3a1a4H;

BEIOMpATh WH(POPMAIMIO W3 HCTOYHHKOB PA3IMYHBIX THIOB, aHAIM3HPOBATh, CUCTEMATH3UPOBATh U
HMHTEPIPETUPOBATh MHPOPMALIUIO PA3TUUYHBIX BUJIOB U (DOPM MpeICTaBICHHUS;

CTPYKTYpUPOBaTh HH(OPMAIIMIO, TPEJICTABIATH €€ B Pa3IMYHbIX (hopMax, UILUTIOCTPUPOBATH IpaduyecKy;

OLIEHUBATh HAAEKHOCTh HH(POPMAIIMU IO CAMOCTOSTENIEHO CHOPMYITUPOBAHHBIM KPHUTEPHSIM.

VY oOygaromierocst OyayT cOPMUPOBAHBI CIECIYIONINE YMEHUS OOIICHHS KaK 9acTh KOMMYHHKATHUBHBIX
YHUBEPCAITBHBIX YUCOHBIX JICHCTBHIA:

BOCIPUHUMATH u dbopmynupoBath CYXKIEHUS B COOTBETCTBUU c YCIOBUSIMU
U uensMu  OOIIeHWs, SICHO, TOYHO, TpPaMOTHO BBIpAXAaTh CBOK TOYKY 3pPCHHS B YCTHBIX
Y TTMCHhbMCHHBIX TEKCTaX, aBaTh MOSICHEHUS 110 X0y PEIICHUS 33]a4i, KOMMEHTHPOBATh MOJTYICHHBIN pe3yiIbTar;

B X0/JIe 0OCY>KIEHHS 3a7aBaTh BOIIPOCHI TI0 CYILIECTBY 00CYKIaeMOi TeMbI, TPOOJIEMBI, pelaeMoil 3a1auu,
BBICKA3bIBaTh HJCH, HAILIEJICHHbIC HA MOUCK PEIICHHUS, COMOCTABIATh CBOM CYXACHUS C CYXACHUSIMH APYTUX
YYaCTHHUKOB AHAaJora, OOHapy>KMBaTh pa3iiMyde M CXOACTBO IO3UINHI, B KOPPEKTHOH ¢opme (hopMyarpoBath
pa3HoTIIacHsi, CBOM BO3PAKEHHUS,

MIPEJICTABIATh PE3YNbTaThl PEHICHUs 3a/a4YH, SKCIIEPUMEHTA, UCCIEIOBAaHUS, MPOEKTa, CaAMOCTOSTEIBHO
BbIOUpaTh OopMAT BBHICTYIICHHUS C YIETOM 33/1a4 MPE3eHTALMU U 0COOEHHOCTEN ayTUTOPUH.

VY oGyuatromierocst OyayT chOpMHUPOBAHBI CAEAYIOIINE YMEHUS CAMOOPTAaHU3AIIMH KaK YaCTh PETyIITHBHBIX
YHHUBEpPCAIbHBIX YUEOHBIX JEHCTBHI:

COCTaBJIATh TUTaH, ITOPUTM pelieHus 3a/1a4w, BBIOMpAThH crnoco6 peleHus
c yu€TOM UMEIOIINXCS pecypcoB u COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUPOBATh
U KOPPEKTUPOBATH BAPHAHTHI PEIICHUM ¢ y4ETOM HOBOM MH(DOPMALIHH.

VY obyuatomierocst 6ynyT copMUpPOBaHBI CICAYIONIHE YMEHUS CAMOKOHTPOJISI KaK YacTh PETYISATHBHBIX
YHHUBEpPCAIbHBIX YUEOHBIX JEHCTBHI:

BNIQJICTh HAaBBIKAMU T[IO3HABATEIbHOW peQIeKCHH KaK OCO3HAHHsI COBEpIIAeMbIX JEHCTBUU U
MBICTTUTENILHBIX TMPOILIECCOB, X PE3yabTaTOB, BIAJETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOIIS IMpoliecca U
pe3yabTaTa penieHus MaTeMaTHIECKON 3a1auu;

MPEBHJICTh TPYTHOCTH, KOTOPBIE MOTYT BO3HUKHYTH INPH PEIICHHH 33J[a4d, BHOCHTH KOPPEKTHUBHI B
JESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSATEILCTB, JAHHBIX, HAWJICHHBIX OIIMOOK, BHISABICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBHE peE3yJlbTaTa LEIH U YCIOBHSIM, OOBSICHATH MPUYMHBI JIOCTHIKEHUS WIIU
HEJIOCTHKECHHUS PE3YJIbTATOB JACATEIHHOCTH, HAXOJUTH OIIHNOKY, TaBaTh OIICHKY MPHOOPETEHHOMY OIIBITY.

VY obyuarorierocs OynyT chOpMHUPOBAHBI CIETYIONINE YMEHUS COBMECTHOM JACSATEIHHOCTH:

MMOHUMATH U HCIIOIH30BATh MPEUMYIIECTBA KOMaHTHOW M HHIMBUTyaTbHOU paOOThI MIPU PEIICHUN YI€OHBIX
3a/a4, MPUHUMATh IIeJIb COBMECTHOW JIEATENhHOCTH, IUIAHUPOBATh OpPraHU3aIlUI0 COBMECTHOW paboTHI,

pacrpenenaTh BUALI padOT, JOTOBAPUBATHCS, OOCYKIATh MPOIECC M Pe3yJabTaT paboThl, 0000IIaTh MHEHUS



HECKOJBLKHX JIFOICH;

y4acTBOBATh B TPYMNIOBBIX (hopmax paboThI (00CYKaeHUs, 0OMEH MHEHHM, «MO3TOBBIC IITYPMBI» U UHBIC),
BBITMOJHATH CBOIO 4acTh pabOThl U KOOPAUHUPOBATH CBOM JIEHCTBUS C APYTMMHU 4WIEHAMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJIa/Ia B OOIIUI MPOAYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM YYACTHHKAMU B3aUMOJICHCTBUS.

[IpeameTHsbie pe3ynbTaThl OCBOCHUS IPOrpamMMBbl o MaTeMaTuKe
Ha 0a30BOM ypOBHE Ha YPOBHE CPEIHEro 00Iero oOpa3oBaHMs MPEICTaBJICHBI 1O rojaM OO0y4YeHHUs B pamKax
OTJIEIbHBIX KypcoB B COOTBETCTBYIOIINX pasznenax MIPOrpaMMBbI
10 MaTeMaTHKe.

denepanbHas pabovas mporpamma yueOHOro Kypca «Airedpa 1 Havyajaa MaTeMaTHYeCKOTO aHAIN3ay.

[TosicuutenpHas 3amucka.

Kypc «Anrebpa u Hayana MaTeMaTHUYeCKOTO aHaINU3a» SBIIETCS OJTHUM
U3 HauOosiee 3HAUYMMBIX B IPOrpaMME€ CpPEIHEro oOIlIero oOpa3oBaHHUs, MOCKOJBKY, C OAHOM CTOPOHBI, OH
o0OecrieunBaeT MHCTPYMEHTAJIbHYIO 0a3y JJi U3Y4YEHUsI BCEX €CTECTBEHHO-HAYUHBIX KYpPCOB, a C Ipyroi CTOPOHBI,
dbopMupyeT norudyeckoe U aOCTPaKTHOE MBIIUICHHE OOy4aroumuxcs Ha YpOBHE, HEOOXOIMMOM [UIsl OCBOCHHUS
KypcoB HH(OPMATUKH, 0OIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU. B pamkax ydeOHOTO Kypca «Anrebpa u Hadaia
MaTeMaTUYECKOT0 aHaIM3a» 00yJaroUIecsl OBJIaJIEBAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKH, KOTOpPast
bopMyIUpyeT CBOM JOCTHKEHHS B MATEMaTHICCKOU popme.

Kypc anrebpsl u Hauan mMaTeMaTHMYeCKOTO aHain3a 3aKJIaJbIBA€T OCHOBY JUIsl YCIICLTHOTO OBJIAJICHUS
3aKOHaMH (PU3MKHU, XUMUHU, OUOJNIOTHH, TOHUMAaHUs OCHOBHBIX TE€HACHIIUNA SKOHOMUKH U OOIECTBEHHOW KHU3HHU,
MO3BOJISIET OPUEHTUPOBATHCS
B COBPEMEHHBIX IM(PPOBBIX W  KOMITBIOTEPHBIX  TEXHOJOTHSAX, YBEPEHHO  HCIIOJB30BaTh WX
B MOBCEAHEBHOW XM3HU. B TOXe Bpems OBiaJieHne aOCTPAaKTHBIMH U JIOTHYECKH CTPOTUMHU MaTeMaTHYeCKHUMHU
KOHCTPYKIIUSIMU DPa3BUBAET YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH YTBEPKICHHSI,
UCIIONIb30BaTh 0000IIeHHe W KOHKpPETH3allMio, a0CTparMpoBaHUE W aHAJOTHI0, (OPMUPYET KpeaTUBHOE U
KPUTHYECKOE MBIIILIEHHUE.
B xone uzyuenus anreOpbl M Hadajdl MAaTeMaTHYECKOrOo aHAJM3a Ha YPOBHE CpeIHEro o0Iero oOpa3oBaHUs
oOydaromuecsi TMOJY4YaroT HOBBIM OMBIT PEIICHUs NPUKIATHBIX 3a/ad, CaMOCTOSTENBHOTO TOCTPOSHUS
MaTeMaTHYECKUX Mojenei pealbHBIX CUTyarui
U WHTEPHpPETAIMU TIOJYYCHHBIX PEIICHUM, 3HAKOMSTCA C NMPUMEpPaMU MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B
MPUPO/IE, HAYKE M B HCKYCCTBE, C BHIIAIOIIMMUCST MAaTEMAaTUYECKIUMH OTKPBITUSIMH U UX aBTOPAMH.

Kypc anrebpel u Hayanm MaTeMaTHYECKOTO aHaiau3a oO0llaJaeT 3HAYUTENbHBIM BOCIHTATEIHHBIM
MOTEHIIUAJIOM, KOTOPBIi peanusyercs KaK
yepe3 yueOHbI MaTepHal, CHoCOOCTBYIONNN ()OPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHS, TaK U yepe3 crennuduxy
y4eOHON NeATEeTLHOCTH, TPEOYIOIIEH CaMOCTOSTENHHOCTH, aKKYPaTHOCTH, MPOAOKUTEIHHOW KOHIICHTPAIUU
BHUMAaHUS u OTBETCTBEHHOCTH
3a MOJIy4YEHHBIN pPe3yJIbTar.

B ocHoBe METOJNKU O6yLIGHI/I$I anre6pe 1 HayvaJlaM MaTeéMaTHYCCKOI'oO aHajInu3a JIC)KUT I[eﬂTeJ'IBHOCTHHﬁ



HOPUHIUI 00YyUCHHS.

B crpykType mporpammsl mo anredpe M HadajgaMm aHaJIM3a BBLIENAIOTCSA CIEAYIOIIME COJepKaTeabHO-
MeToauyeckre TMHUU: «Hucna u Beraucienus», «OyHKIMU U rpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTEeMaTU4YeCcKoro aHanusa», «MHoKecTBa M JIOTMKa». Bce OCHOBHBIE COIEPKATEIBHO-METOAUYECKUE JIMHUU
U3y4aloTCsl Ha MPOTSDKCHUHU JBYX JIET OOy4eHHs Ha ypPOBHE CpeqHero ooOmero oOpa3oBaHUs, €CTECTBEHHO
JIOTIOJIHSAS PYT IpYra U OCTENEHHO HACHIIIAsACh HOBBIMU TEMaMHU U pa3zenamu. JJaHHbIN yueOHbIN Kypc SBIseTCs
UHTErPaTUBHBIM, IOCKOJIbKY OOBEIUHSET B ce0e CoepkKaHNe HECKOJIBKMX MaTeMaTHUeCKUX JUCHUIUIMH: anredpa,
TPUTOHOMETpPHS, MaTeMaTHUECKUIl aHajIu3, TEOpUs MHOXKECTB M npyrue. Ilo mepe Toro kak oOywaromuecs
OBIIa/ICBAlOT BCcE Ooyiee MIMPOKMM MAaTEMaTHYeCKHM amlapaTtoM, y HHX MOCJIEI0BaTeNbHO (HOpMHUpPYETCS U
COBEpPUICHCTBYETCSI YMEHHE CTPOMTh MAaTE€MaTHYECKYI0 MOJEIb pEalbHONM CHUTyallud, NPUMEHATh 3HaAHMS,
HOJy4YeHHblE B Kypce «Airedpa U Hayaja MaTeMaTHYECKOTO aHajiu3a», Uil pelIeHUs CaMOCTOSTENIbHO
c(hopMyJIMPOBAHHON MaTeMaTUYECKON 3a/1a4uM, a 3aT€M UHTEPIIPETUPOBATD [TOJIyUEHHBIN pe3yJIbTaT.

ConepxatenbHO-MeTOANYECKass JTUHUS «Yucina W BBIYHCICHHS» 3aBepliacT (OpPMHUPOBAHUE HABBIKOB
UCIIOJIb30BaHUS JEUCTBUTENbHBIX YMCEll, KOTOPOEe ObUIO HAYaTO HAa YPOBHE OCHOBHOTrO ob1ero oopasosanus. Ha
YPOBHE cpesiHero o01iero oopazoBaHus 0co00e BHUMaHKE yaeseTcs (OpMUPOBAHUIO TPOYHBIX BHIYMCIUTEIBHBIX
HAaBBIKOB, BKJIIOYAIOUIMX B C€0Sl KCIIOJIb30BAHUE PA3IMYHBIX (HOPM 3aMUCH JEHCTBUTENBHOIO YHUCIA, YMEHHUE
palMoOHAIBFHO BBITIONHATE ACHCTBUS C HUMH, JAENaTh MPUKUIKY, OLEHUBATH pe3yabTaT. OOydaronirecs mosryJaroT
HaBBIKU MPUOIMKEHHBIX BBIYUCIICHUH, BBITIOTHEHUS ACUCTBUI C YUCIIaMU, 3allUCAaHHBIMU B CTaHJapTHOH (opMme,
UCIIOJIb30BAaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAKCHUM.

CopnepxarenbHas JIMHUSA «YpaBHEHUS U HEPABCHCTBA peanusyercs
Ha INPOTSKEHMM  BCEro OOydeHHs Ha  YPOBHE  CpEQHEro  oO0wmero oOpa3oBaHMs, IOCKOJIBbKY
B K&X/I0M pazjielie IporpaMMbl IIPEAYCMOTPEHO pelIeHHe COOTBETCTBYIONINX 3aau. OOyuaronyecs OBlIaeBatoT
Pa3IMYHBIMU METOJAMHU PELICHNUS LIEeIIbIX, PALIMOHAIBHBIX, UPPALIMOHAIBHBIX, TOKa3aTeIbHBIX, JIOTapU(YMUIECKUX
U TPUTOHOMETPUYECKUX YpPAaBHEHMM, HEPAaBEHCTB U uUX cucreM. llomydeHHBbIE YMEHHMSA MCIOIB3YIOTCS
U UCCIIEeI0OBaHUN (PYHKIMH ¢ IOMOIIbIO MPOU3BOJIHOM, pEIIeHUN MPUKJIAJHbIX 33Ja4 U 33[a4 Ha HaX0XXJIeHUe
HauOONBIINX ¥ HAaUMEHBIIMX 3HaueHuil ¢yHkuuu. JlaHHasg copepareinbHas JUHUS BKIIIOYAeT B ce0s Takxke
dopMHupoBaHHE YMEHHMH BBINOJHATH pacy€rbl 1Mo ¢opmynaM, NpeoOpa3oBaHUS IENbIX, PalMOHAIBHBIX,
UPPALMOHAIBHBIX Y TPUTOHOMETPUYECKUX BBIPAXKEHUN, a TaKKe BBIPAXKEHUN, COAEPKALIUX CTEICHU
u jorapumel. briaromaps u3ydeHuro anreOpanueckoro Marepuana IPOMCXOOUT JalbHEHIIee pa3BUTHE
QITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIUIEHUS O0Oydaromuxcsi, (OPMUPYIOTCS HaBBIKU JIEAYKTHUBHBIX
paccyxaeHul, paboThl C CUMBOJIBHBIMU (pOpMaMH, MPEACTABICHHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUJIE
pPaBeHCTB W HEpaBeHCTB. Ajrebpa mnpeanaraetT >QQeKTHUBHbIE HHCTPYMEHTBHI JUIsl pEIICHUS NPaKTUYECKUX
Y €CTECTBEHHO-HAYUYHBIX 33/a4, HAaIJIAIHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KAaK SI3bIKA HAYKH.

CopepxarenbHo-MeToInYecKas IMHUA «DYHKIUU U TpaQUKU» TECHO MEPEIIETAeTCs C IPYTUMH JTUHUSMU
Kypca, IIOCKOJIBKY B KAKOM-TO CMBICIIE 3a1a€T IOCIEA0BATEIBHOCTD U3yUYEeHHs MaTepuaiia. M3ydyeHne CTelneHHou,
NoKa3aTeabHOH, JTorapu(MUIECKOi U TPUTOHOMETPUUYECKUX (PYHKIUH, MX CBOMCTB M IpaMKOB, HCTIOIb30BAHUE

byHKIMI TUISt pelieHus 3ajad u3 IPYTUX YUEOHBIX MIPEeIMETOB



U peaJbHOM KHU3HHU TECHO CBSI3aHO KaK C MAaTeMaTHUYECKUM aHAJIN30M, TaK U C PeIICHHEM YPaBHEHHI 1 HEPAaBEHCTB.
[Tpu sTOM OoJbIIIOE BHUMaHUE yAenseTcss (OPMUPOBAHUIO YMEHUS BhIpaxarb (OpMyJiaMU 3aBUCUMOCTH MEXKIY
pa3IMYHbIMM  BEJIMYMHAMH, HCCIENO0BaTh TMOJYy4YeHHbIe (YHKIMH, CTPOUTh uX rpaduxku. Martepuan
coJiep KaTeIbHOM JINHUY HalleJIeH Ha pa3BUTHE YMEHHI M HABBIKOB, IIO3BOJISIOLINX BBIPAXKATh 3aBHCUMOCTH MEXTY
BEJIMYMHAMU B Pa3IUYHON (OopMe: aHAIUTUYECKOH, rpaduueckoil u cioBecHOM. Ero m3ydyenue crocoOCTByeT
Pa3BUTHIO AITOPUTMUYECKOTO MBIIJICHHUS, CIIOCOOHOCTH
K 000011IeHUI0 U KOHKPETU3AIHH, UCIIOJIb30BaHUIO aHATIOTHA.

ConepxarenbHast mTuHHs «Hauana MaTeMaTH4eCcKOTO aHAIM3ay MO3BOJISET CYIIECTBEHHO PACIIUPUTH KPYT
KaK MaTeMaTU4YeCKHX, TaK U IPUKIIAJHBIX 33]1a4, JOCTYIHBIX 00YJatOIUMCsl, Y KOTOPBIX MOSBISIETCS BO3ZMOXKXHOCTD
HCCJIEIOBATh
U CTPOUTH rpaduku GYHKIUHI, ONIpeIeTATh UX HAaHOOJIbIINE U HAUMEHBIIINE 3HAUCHHU S, BBIYUCIIATH IJIOaaANd PUTYp
U 00BEMBI TEN, HAXOAWUTh CKOPOCTH M YCKOpeHHs mporueccoB. CoaeparenbHas JUHHS OTKPHIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOCHHUSI MaTEMAaTUIECKUX MOJICNEH peabHBbIX CHUTYallul, HAaXOXKICHUS HAWITYYIIEeTO PEIICHHUs
B MIPUKIIATHBIX,
B TOM YHCJE COIMATbHO-DKOHOMHYECKHX, 3ajJadaX. 3HAKOMCTBO C OCHOBAaMH MAaTE€MaTH4EeCKOro aHalIu3a
CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOrO, (POPMaIbHO-JTOTHYECKOTO U KPEATUBHOTO MBIIUICHUS, (POPMUPOBAHUIO
YMEHUH pacro3HaBaTh NPOSBICHUS 3aKOHOB MAaTEMaTHKHU B HayKe, TEXHHUKE U UCKyccTBe. OOydaronuecs y3HaroT
O BBIJAIOIINXCS PE3YyIbTaTax, MOJTYYCHHBIX B X0JI€ pa3BUTHS MaTeMaTUKU KaK HAYKH, M UX aBTOpax.

ConeprkaTenbHO-MeTOAUYECKast JTUHUSA «MHoXecTBa u JIOTUKa»
B OCHOBHOM IIOCBSIIIEHA JJIEMEHTaM TEOPHUH MHOXKECTB. TeOpEeTHKO-MHOXXECTBEHHBIC IIPE/ICTABICHUS
IIPOHM3BIBAIOT BECh KYpPC IIKOJILHOW MaTEMAaTUKH U MPeIararoT HanOoJiee YHUBEPCATbHBIN SI3bIK, 00bEAMHSIOIIIHA
BCE pa3fiesibl MaTEeMaTUKU U €€ MPHIIOKEHUI, OHU CBS3bIBAIOT Pa3Hble MaTeMaTU4YeCKHe AMCLUUIUIMHBI B €IMHOE
nenoe. [loaToMy BaXHO JaTh BO3MOXHOCTh OOYydYaroIeMycsi MOHMMAaTh TEOPETUKO-MHOXKECTBEHHBIM S3BIK
COBPEMEHHOM MaTeMaTHUKU U UCIOJIb30BATh €T0 JUIs BEIPQKEHUS CBOUX MBICIEH.

B xypce «Anrebpa u Hauama MaTeMaTHYECKOTO aHAITN3a» TPUCYTCTBYIOT TaK)KE€ OCHOBBI MATEMaTHUECKOTO
MOJICIIMPOBAHMS, KOTOpPBhIE TPHU3BaHBI CHOPMUPOBATH HABBIKA IOCTPOSHHUS MOJENICH peabHBIX CHTYalluH,
UCCIIEIOBaHMS THUX MoJienei
C TMIOMOMUIBIO armnapaTa ajaredpsl 1 MaTEMaTHYECKOTI0 aHaJIM3a U UHTEPIPETALUH TOIyUYEeHHBIX pe3yabTaToB. Takue
3aJJaHusl BIUIETEHBI B KOK/IBIH U3 Pa3/IeOB MPOTPAMMEI, TIOCKOJIBKY BECh MaTepHall Kypca IUPOKO MCIIOIb3YeTCs
JUTI peIeHus] MPUKIAAHBIX 3afad. [lpy pemeHuH pealbHBIX MPAaKTUYECKHX 3a7ad OoOydarommecs: pa3BUBAIOT
HaOJII01aTeIbHOCTh, YMEHHE HaXOUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCsl, HCIOIb30BATh AHAJIOTHI0, 0000IATh
U KOHKPETU3UPOBATh npoOiemy. JlesaTenbHOCTD
10 ()OPMHPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX 3371a4 OPraHU3yeTCsl B IpoIlecce M3YYCHUsI BCEX TEM Kypca
«Anre0Opa 1 Hayajla MaTEMaTUYECKOTO aHATTU3a».

OOmiee 4MCIO YacoB, PEKOMEHIOBAaHHBIX JJIs M3y4yeHUs ydeOHOoro kypca «AunreOpa u Hayana
MaTEMaTHYSCKOIO aHaIn3a, - 170 YacoB: B 10 Kjacce - 68 4acoB

(2 gaca B Henenmto), B 11 kmacce -102 gaca (3 yaca B HEACIIO).



Coaepxanue o0yuenus B 10 kiacce.

UYucna v BBIYMCICHUS.

Panmonanbhble ynciaa. OOBIKHOBEHHBIE U JIECSTUYHBIE IPOOU, IPOLIEHTHI, OECKOHEUHbIE MIEPUOANYECKHE
npobu. ApudmMeTruecKkue Omnepanul C paioOHAIBHBIMUA YHCIAaMH, MPeoOpa30oBaHUsl YHCIOBBIX BBIPAKEHUH.
[Tpumenenue apoOeii U MPOLEHTOB IS PEUICHUS TPUKIIATHBIX 33/]a4 U3 Pa3IYHbIX OTpaciel 3HAaHUN U peabHON
KU3HU.

JlelicTBUTenbHbIE uMcia. PanyoHalbHble M UppalMOHAJbHBIE 4Mcha. ApupMETHYECKHE ONEepaluu ¢
JNeNCTBUTENBHBIMY YnciaMy. [IpubnnkEHHbIE BEIUNMCIIEHUS], IPAaBUIa OKPYTJIEHUS, IPUKU/IKA U OLICHKA pe3yJIbTaTa
BBIYKCIICHUM.

Crenenp ¢ 1ensIM nokaszareneM. CtangapTHas Gopma 3anucu JIeHCTBUTENBHOTO uucia. Mcenonas3oBaHue
NOAXOIALIEH bopmbI 3aMucu JEUCTBUTEIBHBIX quces
JUISl peIIeHUs IPAKTUYECKUX 3a/1a4 U IIPEICTABIICHUS TaHHBIX.

Apudmerndecknil KOpeHb HATYPAIBbHOM cTeneHu. J{edcTBHs ¢ apuMETHIECKUMU KOPHSMHU HAaTypaIbHOM
CTEIICHH.

CuHyC, KOCHHYC M TaHI'€HC YHCIIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHI€HC YHCIJIOBOIO
apryMeHTa.

VYpaBHEHHUs U HEPABEHCTBA.

ToxnecTBa U TOXKIECTBEHHbIE TPEOOPa30BAHUS.

ITpeoOpa3oBaHue TPUTOHOMETPHUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETpUYECKHE (OPMYIIBI.

YpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHue HepaBeHCTBA. MeTo1 HHTEPBAJIOB.

Pemenue nenbix 1 JpoOHO-pAllMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppanroHalbHBIX YPaBHEHUIN U HEPABEHCTB.

Pemennie TpUroHOMETPUYECKUX YPAaBHEHU.

IIpuMeHeHNEe ypaBHEHUN M HEPABEHCTB K PEIICHUI0 MAaTEMaTHYECKUX 3aJad U 3ajJad U3 Pa3IMUHBIX
oOyacTel HayKu U peaJIbHOM JKU3HH.

OyHKIMU U TpadUKHU.

@Oynkius, cnocoOsl 3aganus GyHkuun. I'paduk Gpynkuun. Bzaumuo oOpatHbie GyHKINH.

OOnacte ompeaeneHus M MHOXECTBO 3HaueHMd QyHkuuu. Hymu Qynxmun.  IIpomexyTku
3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE QYHKIIUU.

Crenennas byHKIUSA c HaTypaJIbHBIM u LEIIbIM MOKa3aTeJeM. Eé CBONCTBA
u rpaduk. CBoiicTBa u rpaduk KOpHs n-0il cTeneHu.

Tpuronomerpuueckas OKpy>KHOCTb, OIPeAEICHUE TPUTOHOMETPUIECKUX (PYHKIUI YHUCIOBOIO apryMeHTa.

Havana maremaTndeckoro ananmusa.

[TocnenoBarenbHOCTH, CIOCOOBI 33/1aHU MTOCIEA0BAaTENbHOCTENH. MOHOTOHHBIE TIOCTIEI0BATEIBHOCTH.

Apudmerndeckas 1 reoMeTpudeckast Iporpeccui. beckoHeyHo yObIBaroIas reoMeTpuiecKas IporpeccHsi.
CymMma 6eckoHeuHO yObIBaroIeii reoMeTpudeckoi mporpeccu. @opmysia CI0KHBIX IPOIEHTOB. Vcnonbp3oBanne

MPOTPECCUU JIJISl PELICHHs] pealIbHBIX 3a/1a4 MPUKIIAJHOTO XapakTepa.



MHoOXecTBa U JIOTHKA.

MHo)kecTBO, omnepanuu Haj MHoXecTBamH. Jlumarpammbl Oinepa—Benna. IlpuMeHeHue TeopeTUKO-
MHOKECTBEHHOI'O arapara Ul OIMCAHMs PEaJIbHbIX INPOLIECCOB U SIBICHUM, IIPH PEIIECHUU 3a7ad U3 APYTHUX
y4eOHBIX TPEAMETOB.

Onpenenenue, Teopema, CIeICTBUE, 10KA3ATEIbCTBO.

Conepsxanne o0yuenus B 11 kiacce.

Yucna v BBIYMCICHUS.

HarypanbHsle u nensie yncia. [Ipu3Haky AeIMMOCTH LENbIX YHCEIL.

Crenens ¢ palluOHAIBHBIM MOKa3aresaeM. CBOMCTBa CTETICHH.

Jlorapudm uucna. [lecaTnynble U HaTypaJbHbIE JOrapUPMBbI.

VYpaBHEHUSI U HEPABEHCTBA.

[IpeoOpa3oBanue BBIpaXKEHHUN, COACPIKAIINX JIOTAPU(DMBIL.

[TpeoOpa3oBanue BRIpAKEHHA, COACPIKAIINX CTEIICHH C PAIlMOHAIBHBIM MTOKA3aTEIIEeM.

IIprMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IlokazarenabHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUS 1 HEPABEHCTBA.

CucreMpl JNMHEMHBIX ypaBHEHUH. PellleHne NpUKIAAHBIX 3a7ad C IOMOIIbIO CHCTEMbl JMHEHHBIX
YpaBHEHUU.

CurcreMpl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUH U HEPABEHCTB.

[IpuMeHeHne ypaBHEHHI, CUCTEM M HEPABEHCTB K PELICHUI0 MaTEMAaTUYECKUX 3a7a4 U 3a/1a4 U3 Pa3IMIHbIX
oOyacTel HayKu U peaJIbHOM JKU3HH.

OyHKIUYN U TpapUKH.

Oynkius. [lepuonnyeckue pyHkuuu. [IpoMexyTkn MOHOTOHHOCTH (DYHKIMU. MaKCHUMyMbl I MUHUMYMBbI
byHKLINY. HauGonsiee U HauMEHbIIIEE 3HAYCHHE byHKIIMH
Ha IIPOMEKYTKE.

Tpuronomerpuueckue QyHKIMH, UX CBOWCTBA U TPapUKU.

[Toka3zarenbHas u norapudmudeckas GyHKIIMH, UX CBOUCTBA U TpapUKH.

Hcnonb3oBanue rpadukoB GyHKIMN A7 pelieHus] ypaBHEHUH U JIMHEHHBIX CHCTEM.

Hcnons3oBanue rpaduKoB byHKIMI JUTS HCCIIE0BaHUS IIPOLIECCOB
Y 3aBUCHMOCTEH, KOTOpbIE BO3HUKAIOT MPHU PEUICHUH 3a/1a4 U3 IPYTUX y4eOHBIX MPEAMETOB U pealbHON KU3HU.

.Havana matemarnueckoro ananusa.

HenpepeiBable pyHKIIMN. METOA HHTEPBAIOB /s pEIIEHHUs] HEPABEHCTB.

[IpousBonnas ¢pyHkiuu. ['eomerpuueckuii 1 GU3NIECKUl CMBICT TPOU3BOIHOM.

[IpownsBoHbIe AneMeHTapHbIX QYyHKIUI. POpMYIIbl HAXOXKACHUSI TPOU3BOJHOW CYMMBI, TPOU3BEACHUS U
4acTHOTO (DYHKIIHH.

IIpumeHeHue IIPOU3BOAHOU K HCCJIEIOBAHUIO byHKUIMI Ha MOHOTOHHOCTb

U 9KCTPEMYMBI. Haxoxnenue HauOO0JIbILIErO u HauMEHBIIETO 3HAYeHUS byHKIIIN



Ha OTpE3Ke.

[IpuMeHeHHe NPOU3BOAHOM JUIsl HAXOXIEHHS HAWIYYIIEro peIIeHUus B NPUKIAAHBIX 3ajgadax, i
OIIpeIeNIEHUs] CKOPOCTH Ipolecca, 3alaHHOro (opMyJIoN WU rpadukom.

[TepBooOpaznas. Tabmuia nepBooOpa3HbIX.

Wurerpai, ero Tr€OMETPUYECKUI u dusnueckuit CMBICIL. Beruucnenue UHTErpajia
o ¢popmyne Herorona—JleiOuuma.

ITnanupyemble IpeIMETHbIE Pe3ysIbTaThl OCBOECHUS (peaepanbHOM mporpaMMel Kypca «Anredpa v Hayana
MaTeMaTHYECKOTO aHAJIM3a» Ha YPOBHE CPEeIHET0 001Iero oopa3oBaHusl.

[IpenmeTHbIie pe3ynbTaThl MO OTACIBHBIM TeMaM y4eOHOTO Kypca «Anredpa M Havaiza MaTeMaTHYEeCKOTo
ananm3a». K konmy 10 kiacca o0yJaromuics HayYuTCs:

Yucna u BBIYUCICHUS:

OIIEPUPOBATH MOHATHUSIMH: PAIIHOHAILHOE U JCHCTBUTEIFHOE YHCII0, OOBIKHOBEHHAS U IECSITUYHAS POOb,
IPOIICHTHI;

BBINOJIHATH apU(pMETUYECKHE ONEPALUU C PAllMOHATIBHBIMU U JCHCTBUTEILHBIMU YHCIIAMU;

BBINOJIHATh NPUOIMKEHHBIC BBIYUCICHUS, UCIIONB3Ysl NPaBUIIa OKPYIJIEHUs, JeNIaTh NPUKUAKY U OLIEHKY
pe3yJibTaTa BBIYMCIICHHUI;

OIIEPUPOBATH MOHATUSIMH: CTEIICHb C LIEJIBIM TOKa3aTeseM, CTaHAapTHas popMa 3arucu AeHCTBUTEIHHOTO
Yucia, KOpeHb HaTypaJIbHOM CTENEeHHU, MCII0JIb30BaTh MOAXOANIYI0 (hOpMY 3alUCH JIeHCTBUTENIBHBIX YUCEI AT
pelLIeHNs MPAKTUYECKHX 3a/1a4 U IPECTaBICHUS JaHHBIX;

ONIEPUPOBATh TIOHSATHSMU: CHHYC, KOCHHYC M TaHT€HC NPOHM3BOJBHOTO YIJIA, HCIOJIH30BaTh 3aIlUCh
MPOM3BOJILHOTO YyTJIa Yepe3 0OpaTHBIE TPUTOHOMETPHUYECKUE (DYHKITHH.

VYpaBHEeHMs U HEpaBEHCTBA!

OIIEPUPOBATH MOHATHAMU: TOKAECTBO, YypaBHEHHE, HEPABEHCTBO, 11€J10€, pAllMOHAIbHOE, UPPallMOHATIBHOE
ypaBHEHHE, HEPaBEHCTBO, TPUTOHOMETPUUYECKOE YPAaBHEHUE;

BBHITIOJIHATh TPEOOPA30BaHHUS TPUTOHOMETPUYECKUX BBIPAXECHHH ¥ pemarb TPUTOHOMETPHUYECKHE
YpaBHEHHS,

BBINOJIHATH MPE0OPa30BaHMSI LENBIX, PALIMOHATIBHBIX U HPPAL[MOHAIBHBIX BHIPAXKEHUH U pPelIaTh OCHOBHbIE
THUIIBI LIETIBIX, PALIMOHATIBHBIX U UPPALMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB;

MIPUMEHSI T ypaBHEHHS " HEpaBEHCTBA TUTS peteHus MaTeMaTHIECKUX 3a1a4
W 3aJ1a4 U3 pa3IMuHbIX o0acTell HAyKHU U PeabHOM JKU3HU;

MO/JICJINPOBATh peasibHbIe CUTYallUU Ha S3bIKE alreOpbl, COCTaBIIATh BBIPAKEHUS, YPAaBHEHHS, HEPAaBEHCTBA
o YCJIOBHUIO 3ajau, UCCIIeI0BaTh MIOCTPOCHHBIE MOJIeNN
C MCITOJTb30BAaHHUEM arlapara ajureOpsl.

OyHKIMU U TpadUKU:

OIEPUPOBATH MOHATUAMU: (QYHKIUS, CHOCOOBI 3a7aHusl (PYHKUUHU, 007aCTh ONpPEACTICHUS U MHOXKECTBO
3HaYeHUH PyHKUUH, rpaduK QYHKIUK, B3AUMHO OOpaTHbBIC (DYHKIINH;

ONEpPUPOBATh TMOHATHAMH: YETHOCTH W HEYETHOCTh (YHKUIUHU, HYId (QYHKUUHA, [TPOMEKYTKH



3HAKOIOCTOSIHCTBA;

UCIOJb30BaTh TpapuKy QyHKIMH U1 peLIeHns] ypaBHEHUH;

CTPOUTH U YUTATh IpaUKU JMHEHHON (PyHKIMH, KBaIPAaTUYHON (PYHKLUH, CTEIEHHON (QYHKIUH C LIETbIM
II0Ka3aTeseM;

UCIOJIb30BaTh rpaduku GYHKIUHN IS UCCIIEAOBAHMUS MPOIIECCOB U 3aBUCUMOCTEH TIPH PELICHUH 3a1a4 U3
JPyrux y4eOHbIX NPEAMETOB U peanbHOM KU3HU, BEIpAXXaTh (POPMYJIaMHU 3aBUCUMOCTH MEXy BETMUMHAMU.

Hauana maTemMaTH4eckoro aHanusa:

OIICPpHUPOBATH IIOHATUAMMU: II0CJICA0OBATCIIbHOCTD, apI/I(bMeTI/I'-IeCKaH
Y T€OMETpUYECKasi IPOTPECCUH;

OIIEpPUPOBATH MOHATUSAMH: OECKOHEUHO YObIBarOIlas reoMEeTpUYecKas IMpOorpeccusi, cymMma OECKOHEUHO
yOBIBaroIIeil reOMETPUYECKOM IPOrPecCcHH;

3aJaBaTh [OCJIEI0BATEIBHOCTH PA3JIIMYHBIMU CIIOCO0aMH;

HCII0JIb30BaTh CBOMCTBA MOCJIEI0BATENIbHOCTENW U IPOrPECCUil Uil pELICHUS peasIbHbIX 3a1a4 IPUKIIaJHOTO
Xapakrepa.

MHoxecTBa 1 JIOTHKa:

OIICPHUPOBATH NOHATUAMU: MHOKCECTBO, OIICpAllMU HAJ MHOKCCTBAMMU,;

HCIIOJIB30BATh TCOpCTHKO-MHO)KCCTBeHHI)IfI arrmapar JJis OIruCaHuA peajibHbIX IPOUCCCOB U SIBJICHI/H\/JI, Ipu
pELIeHUH 3aj1ay U3 APYTUX Y4eOHbIX IPEIMETOB;

OIIEpUPOBATh NOHATUSAMU: ONPEIEIIEHUE, TEOPEMA, CIIECTBUE, 1OKA3aTENbCTBO.

[IpenMeTHbIE pe3yapTaThl O OTIEIBHBIM TEMaM yueOHOTo Kypca «Auredpa v Hadajla MaTEMAaTUYECKOTO
aHaymzay. K konny 11 kinacca oOyvaromuiics Hay4nuTCs:

Yucna v BBIYUCICHUS:

OIIEpUPOBATh NOHATHUAMHU: HaTypaJIbHOE, LIEJI0€ YUCIIO, UCIIOIb30BaTh IPU3HAKH JIEITMMOCTH LIEJIBIX YHCE,
pa3I0KEHUE YMCIIa HA TIPOCTBIE MHOYKUTEINHN I PELLICHUS 3a/1a4;

OIICPHUPOBATH NOHATUEM: CTCIICHDb C PAllUOHAJIbHBIM IMOKA3aTCJIEM;

OIIepUpPOBATh NOHATUAMU: JorapudM ymcia, 1ecATUYHbIE U HaTypajbHbIE JOrapu(MBbl.

VYpaBHEHMSI U HEPABEHCTBA:

OPUMEHSATh CBOMCTBAa CTENMEHH JUIsI [peoOpa3oBaHUs BBIPAKEHHM, OMEPUPOBATh MOHATHUSIMHU:
IMMOKAa3aTCJIbHOC YPAaBHCHUEC U HEPABCHCTBO, PCIIaTh OCHOBHBIC THIILI ITIOKAa3aTCIIbHBIX ypaBHeHI/Ifl 1 HCPABCHCTB,

BBITMIOJIHATh NPEoOpa3oBaHMsI BBIPAKEHUH, CcoJEp)KalluX Jorapu@Mel, OINEPUPOBATH IMOHATUSIMU:
Jorapu(pMHUECKOe YpaBHEHHE W HEPaBEHCTBO, PEIIaTh OCHOBHBIC THIBI JIOTAapU(PMUUECKUX YpaBHEHUH U
HEPABEHCTB;

HaxOJIUTh PEUIEHUS IPOCTEUIINX TPUTOHOMETPUYECKNX HEPABEHCTB;

ONEpUpPOBATh TMOHATUSAMHU: CHCTEMA JIMHEWHBIX YPAaBHEHUN M €€ pElIeHUe, HCIOJIb30BaTh CHUCTEMY
JIMHEUHBIX YPABHEHUH UIsl pEeLICHUS TPAaKTUYECKUX 3a/1a4;

HaxOJUTh PELICHUS IIPOCTEUIINX CUCTEM U COBOKYITHOCTEH PAlMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB;

MOJIETTMPOBATh peajbHble CUTYAIlMU Ha SI3bIKE alNreOpbl, COCTABIISITh BHIPAKEHUS, ypaBHEHUS, HEPAaBEHCTBA



¥ CUCTEMBI 110 YCIIOBHIO 33/1a4H, UCCIIEI0BATh MOCTPOSHHBIE MOJIEIH C UCIIOJIb30BaHUEM ammnapaTa ajareOpsl.

OyHKIIUU U TpaQuKu:

ONEpPUPOBATh MOHATHSAMHU: IEepuoaudeckas (YHKIMs, HNPOMEXKYTKH MOHOTOHHOCTH (DYHKIUH, TOYKH
IKCTpeMyMa (pyHKIIUH, HanOoJbIlIee U HAaNMEHbIIIee 3HaueHUs! (QYHKIIMHM Ha MIPOMEKYTKE, HCIIOJIb30BaTh UX IS
uccienoBanus PyHKINUU, 3aJaHHOU TpaduKoM;

OIIEpUpPOBAThH HNOHATHSAMH: rpaduku IIOKa3aTeNbHOM, JorapupmMuyecKon
U TPUTOHOMETPUUECKUX GyHKLHH, n300pakaTh ux Ha KOOpJAMHATHON IJIOCKOCTH
Y UCIOJIb30BaTh JIJIsl pELICHNs YpaBHEHU U HEPABEHCTB;

n300paxkaTh Ha KOOPAMHATHOU IJIOCKOCTH rpaduKu JIMHENHBIX ypaBHEHUH
Y UCIOJIb30BaTh UX AJI PELICHUS CUCTEMBbI IMHEHHBIX YPABHEHUH;

UCMOJb30BaTh rpaduku GYHKUMN ISl UCCIIEAOBAHUS MPOLECCOB U 3aBUCHMMOCTEH M3 JIPYTHX Yy4eOHbIX
JUCIUIUINH.

Hauana maremaruueckoro aHanuza:

ONEPUPOBATh  IOHATHUSAMHU:  HeEHpepbiBHAs  (QyHKIMs, Npou3BogHAs  (GYHKLUMH, HCHOJIb30BATH
reOMEeTpUYECKUi U (PU3NYECKUI CMBICII IPOM3BOIHON IS pELIeHNUs 3a/1a4;

HAXOJUTh TPOU3BOJHBIC DJIEMEHTAPHBIX (YHKIWH, BBIYHCIATH NPOU3BOJHBIE CYMMBI, IPOW3BEICHHUS,
4acTHOTO ()YHKIIHIA;

UCII0JIb30BATh IIPOU3BOHYIO TUISL UCCIICZIOBAHHUS ¢byHKIMN Ha MOHOTOHHOCTb
U 3KCTPEMYMBI, IPUMEHSATh Pe3yJbTaThl UCCIIEOBAHUS K OCTPOCHUIO I'paHKOB;

UCII0JIb30BATh IIPOU3BOHYIO JUIs HaXO0XACHUS HaWIy4qIlero pelieHus
B IIPUKJIAJIHBIX, B TOM YHCJIE€ COL[MAIbHO-DKOHOMUYECKHX, 3a/]a4ax;

OIEpPUPOBATH MOHATUAMM: IEpBOOOPa3Hast U UHTETPajl, IOHUMATh T€OMETPHUUECKUI 1 (PU3MUECKUNA CMBICI
WHTETpaa;

HaXOJUTh nepBoOOpasHbIe 2JIEMEHTapHBIX ¢byHKLIHH, BBIUNCIIATH MHTETpall
no popmyne Herotona—JlelioHua;

pemars MIPUKJIaIHbIE 3a/1a4H, B TOM qucie COLIMAJILHO-3KOHOMHYECKOT O
U (QU3MUECKOr0 XapaKkTepa, CpeICTBAMHU MaTEMaTHUYECKOT0 aHAIIN3A.

. @enepanbHas paboyas mporpamma yuyeoHoro kypca «l'eomeTpusi».

[TosicHuTenpHASA 3amKCKa.

BaxxnocTe y4eOHOrO Kypca TeOMETpHH Ha YypOBHE CpeaHero ooOmero oOpa3oBaHus OO0yCIOBIEHA
IPAKTUYECKON 3HAYUMOCTBIO METaNpeIMETHBIX
U TpPEIMETHBIX pe3ylIbTaTOB OOYYEHHs TE€OMETPUU B HAIPABICHUM JUYHOCTHOTO DPA3BUTHUSA OOyYarOLIMXCH,
dopMupoBaHusg (YHKIMOHATLHOM MaTeMaTHUYeCKOW TPaMOTHOCTHM, W3YyY€HHUs APYTUX Y4EeOHBIX JAUCLMUILIMH.
Pa3Butne y oOydaromuxcsi MpaBWJIbHBIX MPEICTABICHUNH O CYIIHOCTH U MPOMCXOXKJIEHUU TE€OMETPUUECKUX
abcTpakuuid, COOTHOIICHUH PEabHOTO M UICATBHOT0, XapaKTepe OTPAKEHUSI MaTeMaTHYEeCKO HayKOH SIBICHUH U
IIPOLIECCOB PEAIBHOTO MHpA, MECTE T€OMETPUM B CUCTEME HAayK M POJIM MAaTEMATHUYECKOTO MOJEJIMPOBAHMS B

HAayYHOM TO3HaHUH U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUs OOydaromuxcs, a



TaKXe Ka4yeCTB MBIIIUICHUS, HEOOXOAUMBIX JJIS aJalTallii B COBPEMEHHOM OOIIECTBE.

I'eomeTpus siBasieTcst OHUM U3 0a30BBIX IPEIMETOB Ha YPOBHE CPEIHEro oOIIero oopa3oBaHus, TaK Kak
o0OecrieunBaeT BO3MOXHOCTh H3YYEHHS KaK JAMCHMIUIMH €CTeCTBEHHO-HAYYHON HAamlpaBlIE€HHOCTH, TaK U
T'yMaHUTapHOM.

Jlornueckoe MpIuIeHHE, HOPMUPYEMOE MPU U3yYCHUH 00yUYarOIIUMUCS MOHATHIHHBIX OCHOB T€OMETPUH U
MOCTPOCHUH LIETIOUKH JIOTMUECKUX YTBEPKACHUN B XOJI€ PELICHUS TEOMETPUUECKUX 3a/1ad, YMEHUE BBIABUTaTh U
OIpOBEpPraTh TUIIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS MPH PELICHUH 33/1ad e€CTECTBEHHO-HAYyYHOTO IIHMKIIA,
B YaCTHOCTH U3 Kypca (PU3UKH.

YMeHne OpueHTHPOBATHCS B IPOCTPAHCTBE UTPAET CYHIECTBEHHYIO POJIb BO BCEX O0JIACTSIX AESATEIbHOCTH
YeJloBeKa. Opuenranus YernoBeKa BO BpPEMEHHU
U TPOCTPAHCTBE — HEOOXOJIMMOE YCIOBHE €r0 COLUAIBHOIO OBITHS, (OopMa OTPAKEHUSI OKPYKAIOLIETO MHpA,
yCIOBHE YCHEIIHOIO TIO3HAaHUS W AaKTHBHOTO TIpeoOpa3oBaHusi JAeHcCTBHTENbHOCTH. OrepupoBaHue
POCTPAHCTBEHHBIMHU 00pazaMu OOBEIUHSIET pa3HbIe BUIbI YI€OHOH M TPYIOBOH EATEILHOCTH, SIBIISIETCS OTHUM
U3 MnpodeccuoHAIbHO BaXHBIX KAdyecTB, IOATOMY aKTyaldbHa 3agada (opMHupoBaHUS Yy O0OYyYaroIIUXCS
MPOCTPAHCTBEHHOTO MBIIIIEHUSI KaK PAa3HOBUIHOCTH OOPAa3HOTO MBIIIJIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJTrOTOBKE K MPAKTUYECKOH EATEILHOCTH 110 MHOTUM HAaIlPABICHHSIM.

Llens ocBoeHuWst mporpammbl  yueOHOTO Kypca «l'eomerpusi» Ha 0a30BOM YpoOBHE OOy4deHHS —
o0mieo0pa3oBarebHOe M OOLICKYJIbTYpPHOE pa3BUTHE OOydyarouMxcs uepe3 oOecreyeHrue BO3MOKHOCTH
npuoOpeTeHus] M UCMOJIb30BaHUS CHUCTEMAaTHMYECKMX TI'e€OMETPUYECKUX 3HAHMA M JIeHCTBUH, crenu(UYHbIX
TE€OMETPHH, BO3MOXXHOCTH YCIIEIIHOTO TPOJNOJDKCHUsT OOpa3oBaHMS 110 CIIEHUAIBHOCTSAM, HE CBSI3aHHBIM
C TMIPUKJIATHBIM HCIIOJIb30BAaHHEM T€OMETPHH.

[TpropuTeTHBIMU 33/1a4aMU OCBOEHUS yueOHOro Kypca «I'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax
SBIISTFOTCSL:

¢dbopmupoBaHue Ipe/CTaBICHUS 0 reoMeTpUH Kak 4acTH MUPOBOI KYJIbTYpPbI
¥ OCO3HaHHUE €€ B3aUMOCBS3H C OKPYKAIOIIUM MHPOM;

dbopmupoBaHue NPeACTaBICHUS 0 MHOTOTpaHHHKaX " TeNax BpAICHHS
KaKk O BaXHEHWIIMX MaTeMaTHYECKUX MOJIENAX, IO3BOJISIOUIMX ONMCHIBATE W H3Yy4aTh pas3Hble SBJICHUS
OKPY’KaIOIIEero MUPa;

(dbopMHupoBaHE YMEHHsI paclio3HaBaTh HA YePTEkKax, MOJICISIX M B PEalIbHOM MHPE MHOTOTPAHHUKH U Tela
BpAIICHHUS;

OBJIaJICHUE METOJJaMH PELICHHS 3a]a4 Ha MOCTPOSHUS Ha M300paKEHUX MPOCTPAHCTBEHHBIX QUTYP;

¢dbopmupoBaHue yMEHUs OTIEepUPOBATH OCHOBHBIMH MOHATHAMHU 0 MHOTOTpaHHUKAX
W TeJax BPAIICHUS M UX OCHOBHBIMU CBOHCTBAMHU;

OBJIQJICHUE QJITOPHUTMAaMH pEIICHHS OCHOBHBIX THIOB 3a1a4, (OPMHPOBAHWE YMEHHUS TPOBOIUTH
HECIIOKHBIE JIOKa3aTeIbHbIE PACCYXIEHHUS B XOJIC PELICHUsI CTEPEOMETPUUYECKUX 3a/1a4 M 3334 C MPAKTUYECKUM
CoJiepKaHUEM;

pa3BUTHE WHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yJaromuxcs, No3HaBaTeIbHOM aKTUBHOCTH,



UCCIIEIOBATEIILCKUX YMEHUH, KPUTUYHOCTH MBIIIUICHHUS,

dbopMupoBaHue (PyHKIHOHAIBHON TPAMOTHOCTH, PEJIEBAHTHOM TIE€OMETpUHU: YMEHHME paclo3HaBaTh
MPOSIBIICHUS reOMETPUUYECKUX MOHSITHIA, 00BEKTOB u 3aKOHOMEPHOCTEH
B PCATBHBIX KU3HEHHBIX CUTYAIUSAX U MPU U3YYCHUU IPYTUX YUEOHBIX MPEAMETOB, IPOSBICHUS 3aBUCUMOCTEH H
3aKOHOMEPHOCTEH, POPMYITUPOBATh UX HA SA3BIKE TE€OMETPUU M CO3/1aBaTh FEOMETPUUECKUE MOJAEITH, TPUMEHSTh
OCBOGHHBIM T€OMETpUYECKUI anmapar JUisl pelieHus] MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, UHTEPIIPETUPOBATh U
OLICHUBATD IOJIyYEHHBIE PE3YJIbTATHI.

OTIUYUTENBHOW 0COOCHHOCTHIO TPOTPAMMBI 110 TEOMETPUH SIBIISIETCS BKIIOYCHUE B KYpC CTEPEOMETPUH B
Hayale ero M3Y4YeHHs 3a/ad, pPelIacMbIX Ha YPOBHE HHTYHUTHBHOTO IO3HAHUS, W OINPENEIEHHBIM 00pa3oM
OpraHu3oBaHHasi paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT PA3BUTHIO JIOTHUECKOTO U IPOCTPAHCTBEHHOT'O MBIIIIJICHHUS,
CTUMYJIMPYET MPOTEKaHHE WHTYUTHUBHBIX MIPOLIECCOB, MOTUBUPYET K JajbHEHIIEMy U3yYEHHUIO TIPEeIMETA.

[Ipennourenue oTAAETCS HAISAIHO-KOHCTPYKTUBHOMY METOIY O0YYEeHHUS, TO €CTh TEOPETUIECKUE 3HAHHMS
UMEIOT B CBOECH OCHOBE UYBCTBEHHOCTH MPEIMETHO-TIPAKTHYECKON JEATENILHOCTH. Pa3BUTHE MPOCTPAaHCTBEHHBIX
MPEJICTaBICHU y O0ydarolmuxcsi B Kypce CTepEOMETPHH IMPOBOJMUTCS 3a CUET pelIeHHs 3aJad Ha CO3JaHHe
MPOCTPAHCTBEHHBIX 00pa3oB M 3a7ady Ha ONEpPUpPOBAHHE MPOCTPAaHCTBEHHBIMH oOpazamu. Co3maHue obOpasa
IPOBOTUTCS c ornopou Ha HarJsJHOCTb, a OIepUpOBaHUE oOpa3om —
B YCJIOBHUSIX OTBIJICYCHUS OT HATJISITHOCTH, MBICJICHHOTO U3MEHEHHS €r0 HCXOIHOTO COAEPIKaHusI.

OCHOBHBIMHU COJIEpKaTENbHBIMU JIMHUAMU yueOHoro kypca «['eomerpus» B 1011 kiaccax sSBISIOTCS:
«MHOTOTpaHHUKNY, «[Ipsimbie u MJI0CKOCTH
B TIpocTpaHcTBeY, «Tenma BpamieHus», «BeKTopbl 1 KOOPAMHATHI B MPOCTpaHCTBE». DOpMUPOBaHUE JIOTHUECKUX
YMEHUH pacrpenessieTcs: He TOJBKO 0 COJIepKaTeIbHBIM JIMHUASM, HO ¥ 110 ToJIaM 00y4YeHHS Ha YPOBHE CPETHETO
o01m1ero o0pa3oBaHus.

Conepxanne 0Opa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJlbTaTaM OCBOEHHUS IMPOrpaMMbl I10
TeOMETPHUH, PACHpPENeNEHHBIM MO ToJaM OO0YYeHHs, CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBIIAJECHUE
TEOMETPUYECKUMHU  TIOHSATHSIMH W HABBIKAMH ~ OCYIIECTBIIIIOCH  TOCJTENOBATEIbHO M TOCTYHATEJbHO,
c coOII0ICHUEM MIPUHIINIIA IPEEMCTBEHHOCTH, 9TOOBI HOBEBIE 3HaHUS BKJTIOYAJINCh
B 00111y10 CUCTEMY reOMETPUUECKUX npeJCTaBIeHUN oOyJaronmxcs, pacmupsist
U yrayouisis e€, o0pa3ys IpodHble MHOXKECTBEHHbBIE CBSI3H.

118.8.1.11. OGmiee ymciIO YacoB, PEKOMEHIOBAHHBIX JUTS M3ydeHUs yaeOHoro kypca «['eomerpus» - 102
yaca: B 10 KJ1acce - 68 4acoB 2 yaca B HEZIeIo), B 11 Kilacce  —
34 yaca (1 gac B HenemIo).

Conep:xanue o0yuyenus B 10 knacce.

[Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTRBE.

OcHOBHBIE TMOHATHUS cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTh, MpocTpaHcTBO. I[lonsTHe 00
AKCMOMaTHYECKOM MOCTPOCHUU CTEpEOMETPUH: aKCHOMBI CTEpEOMETPUH
U CIIC/ICTBUS U3 HUX.

B3anMHOEe pacronokeHHE TPSMBIX B MPOCTPAHCTBE:  IEPECEKAIONIMECs, IapajuleibHbIE U



CKPELIUBAIOIIHECS IIpsIMBIE. [TapamiensHOCTD MPSIMBIX u IIJIOCKOCTEN
B IIPOCTPAHCTBE: IApAJUICNIbHBIE NPAMBIE B IPOCTPAHCTBE, NAPaLIEIbHOCTh TPEX MNPSIMBIX, MAPaJICIBHOCTD
OPSIMOM M INIOCKOCTU. YTIBl C COHAIpPaBICHHBIMM CTOPOHAaMH, YroJl MEXAY HIPSIMBIMH B IIPOCTPAHCTBE.
[TapamienbHOCTh IUIOCKOCTEH: INapajuleiIbHbIE IUIOCKOCTH, CBOMCTBA IapaJUIeibHBIX IUIOCKOcTeW. IIpocreiiume
IPOCTPAHCTBEHHBIE (PUTYPHI HA IJIOCKOCTU: TETPadp, KyO, Mapauienenumnes, TOCTPOCHUE CEYCHUH.

[lepneH IUKYISPHOCTD IpSIMON U IJIOCKOCTH: NEPIECHIUKYIIIPHBIC IpsiMbIE
B IIPOCTPAHCTBE, NPSMbIE NapajulebHble U NEPIECHIUKYJAPHBIE K IJIOCKOCTH, NPU3HAK MEPIEHAUKYISPHOCTH
IIPSIMOM U IUIOCKOCTH, TEOPEMa O IMPSAMOHN NEPHEHAUKYJIAPHON IIIIOCKOCTH. YTIUIBI B IIPOCTPAHCTBE: YIOJI MEXKIY
IIPSIMOM U INIOCKOCTBIO, JBYTPAHHBIN YroJl, JIMHEHHBIM Yroj ABYrpaHHOro yria. [leprneHauKymnsap U HaKIOHHBIE:
paccrosiHue
OT TOYKM JI0 IUIOCKOCTH, pAaccTOsHME OT  HOpSAMOM /0  IUIOCKOCTH,  HPOEKIMs  (UTypHl
Ha IJIOCKOCTb. [lepnenauKyIIsIpHOCTD INIOCKOCTEN: NIPU3HAK MEPIEHIUKYISIPHOCTH IBYX IU10ockocTel. Teopema o
TPEX NEPIEHIUKYIIAPAX.

MHOTrOrpaHHUKH.

ITonsiTue MHOT'OTPaHHUKA, OCHOBHBIE JJIEMEHTHI MHOT'OTPaHHUKA, BBIITYKJIbIE
Y HEBBIYKJIbIE MHOIOTPaHHUKH, pa3BEPTKAa MHOrOrpaHHuKa. IIpusma: n-yronpHas npusMa, 'paHd U OCHOBAHUs
OpU3MBblL, MpsMas M HAKJIOHHAas NpU3Mbl, OOKOBas W MOJHas MOBEpPXHOCTh mnpusMbl. [lapamnenenunen,
IPSIMOYTOJIBHBIN MapajuleNieNue] U ero cBoictBa. IIupamupa: n-yrojpHas nupaMujia, TPaHM U OCHOBaHUE
IUPAMHUIBI, OoKoBast
U TIOJIHAsE MOBEPXHOCTh MHUpPAaMUAbI, MpaBUJIbHAS U yCeU€HHas NMHUpaMUAd. DJIEMEHThl MPU3Mbl U MHUPAMUBIL.
[IpaBuiIbHBIE MHOTOTPAHHMKH: TOHATHE IPABUIBHOIO MHOTOIPDAHHMKA, NMPAaBWIbHAS INpHU3Ma WM IpaBUIIbHAs
nupamuia, NpaBuiIbHAs TPEyrojbHas MUPaMUAa U MPaBUIBHBIN TeTpasap, KyO. IIpencraBienue o mpaBUIbHBIX
MHOTOTpaHHMKaX: OKTa’dp, 10AEKa’Ip U nkocadap. CedeHus Npu3Mbl U TUPAMUBI.

CuMMeTpHsi B TIPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, NPSIMOM, IUIOCKOCTH. OJIEMEHTBI
CUMMETPHUH B MHpaMUJaX, apajuieIenuIeax, MpaBUiIbHbBIX MHOTOTPaHHUKAX.

Brruncnenue 31eMeHTOB MHOTOIPaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans 60koBOH MOBEPXHOCTH U
MOJTHOM MOBEPXHOCTH MPSMON MPU3MBI, TUIONIA/1b OCHOBAHUH, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOM MPU3MBI.
[Tnomans O60KOBOM [IOBEPXHOCTH
Y TIOBEPXHOCTH MPABUIILHOM MUPAMHU/IBI, TEOPEMa O TIIOMAIU yced€HHOM mupamMusl. [Torstue 06 00péme. O0BEM
MUPAMU/JIBL, TPU3MBI.

ITonoGHbIe Tena B mpocTpaHcTBe. COOTHOIIEHUS MEX Ty TUIOIIAASIMU IIOBEPXHOCTEH, 00bEMaMH IOJJOOHBIX
Tell.

Conep:xkanue o0yuenus B 11 kiacce.

Tena BpaieHusl.

[Muuuapudeckass MOBEPXHOCTh, 00pa3yrolie HJIUHAPHUECKONW TMOBEPXHOCTH, OCh IMJIMHAPHYECKON
noBepxHocTH. LmmHAp: ocHOBaHMS M OOKOBasi MOBEPXHOCTb, 0Opa3yromas u oCh, IIIOMAAb OOKOBOM U MOJHON

MOBEPXHOCTH.



Konunueckas IIOBEPXHOCTb, oOpazyrorue KOHHYECKOU IIOBEPXHOCTH, 0Cb
U BEpIIMHA  KOHUYECKOM  IOBEPXHOCTH. Konyc: OCHOBaHWE U  BepIIMHA,  OOpa3syromias
U OoCh, IUIOmAAb OOKOBOM W  TMOJHOH  MOBEPXHOCTU.  YCEUEHHBIH  KOHyC:  0Opasyromiue
U BBICOTA, OCHOBAHUS U OOKOBAsi IOBEPXHOCTD.

Cdepa u map: ueHTp, paauyc, IMaMeTp, IIomaab MOBEpXHOCTH chepsl. B3anmHoe pacnonoxenue cheps
U TUIOCKOCTH, KacaTelbHas IJI0CKOCTh K cdepe, Mmioanb chepsl.

N3o06paxenue Ten BpalleHus Ha III0CKOCTH. Pa3BépTka nuIuHApa U KOHyca.

KoMOuHammu Ten BpalleHHus U MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHCAaHHBIM OKOJIO cdephl, cdepa,
BIIMCAHHAsl B MHOTOTPAHHUK, UJIM TEJIO BPAIllEHUS.

[Tonsstue 06 o0BEMe. OcHOBHBIE cBoOWcTBa 00BEMOB Tei. Teopema 00 00BEME NPSIMOYTOJIBLHOTO
napasuienenunena u cieAactsus u3 He€. O0bEM HUIMHIIpa, KoHyca. O0BEM I1apa U mIomaas cepsl.

[TogoOHebIe Tena B mpocTpancTBe. COOTHOIICHHS MEKTY IJIOMIAISIMUA TTOBEPXHOCTEH, 00BEMaMU TTOT00HBIX
Tell.

Ceuenus nunuHapa (MapauienbHO U NEPICHIUKYISIPHO OCH), CEYEHHS KOHYyca (MapauielbHOe OCHOBAHUIO
U TIPOXOJsiIliee Yepe3 BEepIrHY), CEUeHHUs 1Iapa.

BekTops! U KOOPAMHATHI B IPOCTPAHCTBE.

BexTop Ha miockoctu U B nmpocTpaHcTBe. Cll0KEHHE U BBIYUTAaHHE BEKTOPOB. Y MHOJKEHHE BEKTOpa Ha
yucio. Pa3noxenue BekTopa o TpéM HEKOMILIaHAPHBIM BekTopaMm. [IpaBuio napamienenunena. Pemenue 3anay,
CBSI3aHHBIX C TPUMEHEHUEM MTPABUIT IEHCTBUIM C BeKTopaMu. [IpsaMoyronbpHas cuctema KOOpAUHAT B IPOCTPAHCTBE.
Koopaunats! Bektopa. [Ipocreiiimume 3aiaun B KOOpAUHATaX. YT0oJd MeXIy BekTopamu. CKajasipHOE IPOU3BeIEHUE
BEKTOPOB. Beruncnenue YTJI0B MEXIY MPSIMBIMU
U T10cKocTsIMU. KOOpAMHATHO-BEKTOPHBIA METO MPU PELIEHUH T€OMETPUYECKUX 3aau.

[Inanupyemble TpeaMeTHbIE pe3yabTaThl OCBOeHHUs (enepaibHON pabodeld MporpaMMbl  Kypca
«['eomerpus» Ha 6a30BOM YpOBHE Ha YpOBHE CPEIHEro oOILIero oOpa3oBaHMs OpPUEHTHPOBAHBI HA JOCTHKEHHE
YPOBHSI MaT€MaTU4YEeCKOW I'PaMOTHOCTH, HEOOXOAMMOIO JJIsl YCIHEIIHOTO pElIeHUs 3ajad B pealbHOM KU3HHU U
CO3/1aHHE YCIOBHUH JUIsl X OOLIEKYJIbTYPHOTO Pa3BUTHUSL.

[IpenMeTHbIE pe3yibTaTHl MO OTIEIBHBIM TeMaM yueOHoro kypca «l'eomerpusi». K konmy 10 kmacca
o0yyaromuncss Hay4uTCst:

OTIepUPOBATh MOHATUSAMU: TOUKA, IPSIMasi, IIIOCKOCTb;

MIPUMEHSITh aKCHOMBI CTEPEOMETPUH U CIIEJICTBUS U3 HUX MPU PEIICHUU T€OMETPUUYECKUX 3a/1aY;

ONepUpOBaTh MOHATUSIMU: napajuieIbHOCTh u NEepHIEHANKYISIPHOCTh MPSIMBIX
U IIJIOCKOCTEH;

KJIacCU(UIMPOBATh B3aUMHOE PACIOI0KEHUE MPAMBIX U IJIOCKOCTEHN B MPOCTPAHCTBE;

ONEepUpPOBATh MOHATUSMHU: JBYTPAHHBINA Yroj, TpaHU JBYTPaHHOTO yria, pedpo JBYIpaHHOrO Yyria,
JUHENUHBIN yroJl ABYTPAHHOIO yria, rpajyCcHasi Mepa JBYTPaHHOIO yIJia;

OMEepUpPOBATh TMOHATUSAMH: MHOTOIPAHHUK, BBINYKJIBIA U HEBBITYKIBIH MHOTOTPAaHHUK, 3JIEMEHTHI

MHOTOTpaHHHKA, MPaBUJIbHBI MHOTOTPAHHUK;



pacmo3HaBaTh OCHOBHBIC BHIBI MHOTOTPAHHUKOB (TIHpaMua, MprU3Ma, MPSIMOYTOIbHBIN Mapaieenumnes,
Ky0);

KJ1accu(UIUPOBATh MHOTOTPAHHUKH, BEIOUPAst OCHOBAHHMS JIJIs KITACCU(PUKAIMH (BBIITYKIIBIE U HEBBITYKJIIbIC
MHOTOTPaHHHKH, MIPaBUIILHEIC MHOTOTPaHHUKH, psIMbIE
Y HAKJIOHHBIC MTPU3MBI, TTApAJUICTICITUIIC/Ib );

OIIEPUPOBATH MOHATHIMHU: CEKYIIast INIOCKOCTh, CEYCHUE MHOTOTPAHHUKOB;

OOBSICHATH TPUHIIMITBI IOCTPOSHHS CEYCHUH, UCIIOIB3YsI METO]I CJICIIOB;

CTPOUTH CCUEHUSI MHOTOTPAHHHKOB METOJOM CJIEIOB, BBIMOJHATH (BBIHOCHBIC) IUIOCKUE YEPTEKU W3
PUCYHKOB MPOCTHIX 00BEMHBIX QUTYP: BU] CBEPXY, COOKY, CHU3Y;

pemarb 3aaun Ha HaXOXKJICHUE TE€OMETPUICCKUX BEJIMYMH o oOpa3mam
WINA QITOPUTMaM, MPUMEHsISI U3BECTHBIC aHATMTUYCCKAE METOJbI NPH PEIICHUHN CTAHJAAPTHBIX MaTeMaTHYECKUX
3a/1a4 Ha BEIYUCIICHUE PACCTOSHUN MKy TBYMS TOYKAMH, OT TOYKHU JO MPSIMOH, OT TOYKH JI0 TUIOCKOCTH, MEXKITY
CKPEIIUBAOIIUMUCS TIPSIMBIMU;

pemarb 3aaun Ha HAXOXKJICHUE TCOMETPUICCKUX BEJIMYUH o oOpasiam
WINA QITOPUTMaM, MPUMEHsISI U3BECTHBIC aHATMTUYCCKUE METOJbI MPH PEIICHUHM CTAHJAAPTHBIX MaTeMaTHYECKUX
3a/1a4 Ha BBIYUCIICHHUE YTJIOB MEXKIY CKPEUIUBAIOIIUMUCS MPSAMBIMUA, MEXIY MPSMON U IJIOCKOCTBIO, MEXKIY
TUTOCKOCTSIMU, JIBYTPAaHHBIX YTJIOB;

BBIUUCIIATH O0BEMBI U TUIOMIAM MOBEPXHOCTEH MHOTOIPAaHHHMKOB (ITPHU3Ma, MUPAMHUA) C IPUMEHEHUEM
dbopMyI1, BBIYUCIATH COOTHOIIEHHUS MEXTY MJIOMIAASIMH IOBEPXHOCTEH, 00bEMaMH MOJOOHBIX MHOTOTPAaHHUKOB;

OTIEPUPOBATH IOHATUSMH: CHMMETPHS B IPOCTPAHCTBE, IIEHTP, OCh U TUIOCKOCTh CHMMETPHH, IIEHTP, OCh U

IJIOCKOCTh CUMMETPHUU (PUTYPBI;

U3BJIEKATD, peoOpa3oBHIBAThH " MHTEPIPETUPOBATD UH(POPMALIUIO
0 IIPOCTPAHCTBEHHBIX TrE€OMETPUUECKHUX ¢burypax, IIPEJICTaBICHHYIO Ha gepTexax
U PUCYHKaX;

NPUMEHSTh TeOMETpUYecKrue (PaKkThl Ui pEHICHUS CTEPEOMETPHUYECKUX 3a1ad, MPEeIIoIararoinux
HECKOJIBKO nraroB peuicHud, ceciim yCJ10BuUsA IIPUMCHCHU A 3aJ1aHbl
B SIBHOU (opMme;

NPUMEHATh NPOCTEHIINE MPOrPaMMHBIE CPEACTBA U 3IJNEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHUCTEMbI IPH
pEIIeHNH CTePEOMETPUIECKHX 3a/1a4,

MIPUBOJUTH PUMEPHI MATEMATHYECKNX 3aKOHOMEPHOCTEN B MPUPOJIE U )KU3HH, PACIIO3HABATH ITPOSIBJICHUE
3aKOHOB F€OMETPHUH B UCKYCCTBE;

IPUMEHATHh TOJyYEHHbIE 3HAHHMS Ha MPAKTUKE: aHAIM3MPOBATH pEaJbHbIE CUTYallUd M TNPUMEHATH
U3YYEHHblE TOHATHUS B TMIpollecce TIOMCKAa pelIeHHs] MaTeMaTH4ecKd CQOpMYyIUPOBAHHOM MpPOOIIEMBI,
MOJIETUPOBATh PealbHbIE CUTYaIlNU Ha S3bIKE TEOMETPUH, UCCIIEA0BATh IIOCTPOSHHBIE MOJIEIH C UCTIOIh30BAHUEM
TreOMETPUYECKUX TIOHATHH W TeopeM, ammapara anreOpbl, pemarb NPaKTUYeCKUe 3a/aud, CBS3aHHbIC
C HAXOKACHUCM I'COMCTPUYICCKUX BCIIMYUH.

[IpeameTHBIC PE3yNbTAaTHl MO OTACIBHBIM TeMaM ydeOHoro kypca «I'eomerpusi». K xonmy 11 kmacca



00yJaroNuiicss HayYnTCA:

OIIEPHUPOBATH MOHITHUSAMH: IWIHHIPUIECKAsE TIOBEPXHOCTh, 00Pa3yIOIINe HIHHIPUIECKON TOBEPXHOCTH,
WIMH/IP, KOHMYECKasi TOBEPXHOCTh, 00pa3yIolie KOHMYECKON MMOBEPXHOCTH, KOHYC, chepruecKasi TOBEPXHOCTB;

pacmo3HaBaTh Teja BpalieHus (UIHHIP, KOHYC, chepa u map);

OOBSICHATH CIIOCOOBI OJTYYEHUS TEJ BPaICHUS;

KJ1accu(UIUPOBATh B3aUMHOE PACIIONIOKEHHE CEPhI U TNIOCKOCTH;

OIIEPUPOBATH MOHSATHSIMH: IIAPOBOW CETMEHT, OCHOBAHUE CErMEHTA, BHICOTA CETMEHTA, IAPOBOW CIIOW,
OCHOBAHHME IIaPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS, IIAPOBOM CEKTOP;

BbIYUCIIATH 06’béMBI n 1omaiu HOBCpXHOCTefI TCJI BpalllCHUSA, Fr€COMCTPUICCKUX TCJI C MPHUMCHCHUCM
hopmya;

OIIEPUPOBAThH TMOHITHSIMHU: MHOTOTPAHHUK, BIIMCAHHBIA B chepy W ONMUCAHHBIA OKOIO cdepsl, chepa,
BIIMCaHHAas B MHOT'OT'PAHHHK HJIN TCJIO BpallCHUSA

BBIYUCIIATE COOTHOUMICHUA MCKAY IJIOIIAaAIMU HOBGpXHOCTeﬁ A 00béMaMu HOI{O6HBIX TECII,

n300pakaTh U3y4aeMbie GUTYPBI OT PYKU U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMECHTOB;

BBINOJIHATH (BBIHOCHBIC) IUIOCKUE YEPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QHUTYpP: BUJ CBEPXY, COOKY,

CHHU3Y, CTPOUTH CCUCHHA TCJI BPAILLICHU,

U3BJIEKATb, UHTEPIPETUPOBATH u peoOpa3oBbIBaTh nHpOpMAIIHIO
0 MIPOCTPAHCTBEHHBIX F€OMETPUUYECKHUX dburypax, MPEICTABICHHYIO Ha yepTexkax
U PUCYHKaXx;

OIICPHUPOBATH TOHATUEM BEKTOP B IPOCTPAHCTBE;

BBIINTIOJIHATH }16171CTBI/I$I CJIOKCHUS BCKTOPOB, BBIYMTAHUA BCKTOPOB W YMHOXCHHUA BCKTOpa Ha 4YHUCIIO,
O0BSICHATh, KAKUMH CBOMCTBaMH OHH 00J1a/1a10T;

IPUMEHSATH NTPABUJIO MapajliesIenune 1a;

OIIEPUPOBATH MOHATUSAMMU: JIEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOJIYJIb BEKTOpA, pAaBEHCTBO
BCKTOPOB, KOOPAUHATHI BEKTOPA, YTOJI MCKIY BEKTOPAMH, CKAIISIPHOC IMPOU3BEACHHUEC BEKTOPOB, KOJINIMHCAPHBIC U
KOMIIJTAaHAPHBIC BEKTOPHI;

HaXO0/UTh CyMMy BEKTOPOB u NIPOU3BEICHUE BEKTOpa Ha qHCIIO, yroiu
MEX/y BEKTOPaMH, CKIIIpHOE MPOU3BEIEHHUE, PACKIIAIbIBATH BEKTOP 110 IBYM HEKOJUTMHEAPHBIM BEKTOPAM;

3aJ1aBaTh IUIOCKOCTh YPABHEHUEM B JICKAPTOBOM CHCTEME KOOPIWHAT;

INPUMEHATE TCOMETPHUICCKUC q)aKTBI AJId  peHICHUSA CTEPCOMETPHUYCCKUX 3aJad, MOpeaArnojararommx
HECKOJIBKO 1aroB pereHus, eciu yCIIOBHUS IPUMEHEHHUS 3aJJaHbl
B SIBHOU (opMme;

pemaTtb HpOCTeI\/’IHH/Ie FrCOMCTPHUYCCKUC 3a1a4YU HA IPUMCHCHHUE BEKTOPHO-KOOPANHATHOTO METOJ1A;

peaTh 3aJa4y Ha JOKA3aTCJIIbCTBO MATCMATHYCCKUX OTHOIIIEHUHN 1 HaXO0XIACHUEC T’COMCTPHUYCCKUX BEJINYHNH
1o 06pa3uaM W aJiropurMam, NpuMCHAA HU3BCCTHBIC MCTOAbLI IPpU PCIICHUU CTAHAAPTHBIX MATCMATHYCCKUX
3aj1ay;

MPUMEHSTh MPOCTEHIlNe MpOorpaMMHbBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI MpHU



PELIEHNH CTEPEOMETPUUECKHX 3a/1a4;

MIPUBOJUTH MPUMEPHI MATEMATUYECKNX 3aKOHOMEPHOCTEN B MPUPOJIE U )KU3HH, PACIIO3HABATH MTPOSIBJICHUE
3aKOHOB I'€OMETPUH B UCKYCCTBE;

IIPUMEHSTh TOJIYYEHHbIE 3HAHHUA HA IPAKTUKE: AHAJIU3UPOBATh pEalbHbIE CUTyallUd U IPUMEHSTh
U3y4eHHBIC TIOHATHS B TMIPOIECCe TMOMCKA pEIHICHUS MaTeMaTH4ecKd C(HOpMyIUpOBaHHON mpoOIEeMBl,
MOJIEJINPOBATh PEAIbHBIE CUTYALIMH Ha SI3bIKE TEOMETPUH, UCCIIEI0BATH IIOCTPOCHHBIE MOJIENHU C UCIIOJIB30BAHUEM
FeOMETPUUECKUX TMOHATUH M TeopeM, ammapara anreOpbl, pelarb MpakTHYeCKHe 3aJauyd, CBsSI3aHHbIC

C HAXOKACHUCM I'COMCTPUYCCKUX BCIIMYUH.



KajengapHo— TeMaTnyecKkoe NJIAHNPOBAHUE TeOMeTPHSA
10 kaacc 2 4 B Heaea1o0, Bcero 70 4.

Neypoka Ne ypoxka [InanoB
bIC dakTny
Tema ypoxka CPOKH eckas
MPOXOXK | Jara
JeHUs
1. 1. Beenenue (ITpeamet crepeomerpun. OCHOBHBIE
MIOHATHS M aKCUOMBI cTepeomeTpun. [lepBoie
CJICICTBUS U3 aKCUOM).
2. 2. Beenenne (IIpenmer ctepeomerpuu. OCHOBHBIE
MIOHATHS M aKCHOMBI cTepeomeTpun. [lepBoie
CJICJICTBUSI U3 AKCUOM).
3. 3. Brenenue (ITpeamet crepeomerpun. OCHOBHBIE

IOHATHA U AKCHMOMBI CTCPCOMCTPUH. HepBBIC
CJIICOCTBUA U3 aKCI/IOM).

I'naBa | ITapannenbHOCTh NPSIMBIX U IIIOCKOCTEN(21 vac)

4, 1. [TapannenbHOCTh NPSIMBIX, TPIMON U
MJIOCKOCTH.

5. 2. [TapannenbHbIe MPSAMbIE B IPOCTPAHCTBE.

6. 3. [TapannenbHOCTh TPEX MPSIMBIX.

7. 4, [TapannenbHOCTh NPSIMOM U INIOCKOCTH.

8. 5. Pemienue 3anau no teme «IlapamienbHOCTh
MPSAMBIX, IPSIMOU U TITIOCKOCTH.

9. 6. B3anmHoe pacnoioxkeHue npsiMbIX B
IPOCTPAHCTBE. YTOJI MEXY IBYMS MPSMbBIMHU.

10. 7. B3anmHoOe pacnosiokeHue mpsMbIX B
MPOCTPAHCTBE. YTOJ MEXY IBYMS MPSMBIMHU.

11. 8. B3anmHoOe pacnonoxeHue npsiMbIX B
IPOCTPAHCTBE. YTOJI MEXY IBYMS MPSMBIMHU.

12. Q. CkpeniuBaronecs mpsiMble.

13. 10. VYTIabl ¢ COHANPaBICHHBIMU CTOPOHAMH.

14, 11. VYron Mexay npsSMBIMHU.

15. 12. KontpoabHnasi padora Nel (20 munyT) mo reme

«B3auMHoe pacnoJjiokeHue NPsIMbIX B
MPOCTPAHCTBE.




16. | 13. |AnHanu3 KOHTPOJIBHON PabOTHI.

17.] 14. | IlapannenbHbl€ NIOCKOCTH.

18.| 15. | CpolicTBa mapayiieabHbIX MNIOCKOCTEH.

19.]116. | Terpasp.

20.| 17. | Ilapamnenenwumen.

21.| 18. | 3amaym Ha MOCTPOCHUE CEUYCHUH.

22.|19. | 3anmauu HA TOCTPOCHHUE CEUCHUH.

23.|20. | KonuTpoabHasi padora Ne2 no teme
«[Mapa/ieJbHOCTh NPAMBIX M IIOCKOCTEI.

24.|21. | Ananu3 KOHTPOJIHHOU PabOTHI.

I'naBa Il TlepnieHauKyAsipHOCTH NPSAMBIX U TUIOCKOCTEN(17 yacoB)

25.] 1. [leprieHIMKyISIpHBIE TPSAMBIE B IPOCTPAHCTBE.

26.| 2. [TapannenpHble IpsMbIE, NEPIEHAUKYJISIPHBIE
MJIOCKOCTH.

27.| 3. [Ipu3HaK neprneHauKyISIPHOCTH OPSIMOM U
MJIOCKOCTH.

28. | 4. Teopema o npsiMoii, epHEHAUKYISIPHON
IUIOCKOCTH.

29.| 5. Pemenue 3a1a4 o TeMe «IeprneHIuKyJISIPHOCTh
IPSIMOU U TIOCKOCTI.

30.16 PaccrostHrie oT TOYKH 40 INIOCKOCTH.

31.1 7. Teopema o TpEX NEPHEHAUKYIAPAX.

32.1 8. Teopema o TpEX MepPHEHIUKYISIPaAX.

33.19 VYron Mexly IpsIMOM M TIIOCKOCTBIO.

34.1 10. | Yroa Mexay npsMou U MIOCKOCTHIO.

35.|11. | Pemenue 3a1a4 Mo TeMe «IEPICHIUKYIISP U
HAaKJIOHHBIE. YTOJI MEAY NPSIMOU U
IUIOCKOCTBIO.

36.|12. | JIByrpaHHBIii yrou.

37.113. | JIByrpaHHbIii yrou.

38.| 14. | Ilpu3Hak nepneHANKYJISIPHOCTH ABYX
IIJIOCKOCTEH.

39.| 15. | JIByrpaHHbIii yroi.

40.| 16. | KonTpoabHasi padota Ne3 mo Teme
«IlepneHANKYJSIPHOCTH MPSAMBIX H
IVI0OCKOCTE».

41.|17. | AHanu3 KOHTPOJBHOM pabOTHI.

I'maBa Il Muororpanuuku (14 gacos)




42. 1. [ToHsiTHE MHOTOTpaHHHUKA.

43.1 2. [Tpuzma.

44, 3. [Tpuzma.

45,1 4. [Tupammuna.

46. | 5. [IpaBunpHas nTUpamMuIa.

47.| 6. VYceuéHnas nupamua.

48.| 7. Pemenue 3agau no teme «Ilupamumay.

49. | 8. CumMeTpus B IPOCTPAHCTBE.

50. 9. [ToHsTHE MPAaBUILHOTO MHOTOTPaHHHUKA.

51.110. | IlonsiTue mMpaBUILHOTO MHOTOTPAaHHUKA.

52.111. | DneMeHTH CHMMETPHUH MPaBUIHHBIX
MHOTOTPaHHHUKOB.

53.]112. | Pemenue 3amga4d o teme «IIpaBuiibHbIe

MHOT'OI'PaHHHUKHW.

54.113. | KouTpoJjnHasi padora Ne4 mo teme
«MHOrorpaHHuKHn».

55.| 14. | AHanu3 KOHTPOJIBHOU paOOTHI.

I'maBa VIII Hekoropsie cBeaeHus u3 mianumeTpun (7 4acoB)

56. 1. VYron Mexly KacaTelnbHOU U XOPAOM.

57.12 VYTrbl ¢ BEpIIMHAMY BHYTPHU U BHE yTJIA.

58. 3. BrucaHHblii 1 ONMCAHHBIA YETHIPEXYTOJIbHUKH.

59.14 Teopema o MmeraHe U OUCCEKTpUCE
TPEyroJIbHHKA.

60. | 5. @opMyJIbl IIIOWAAU TPEYTOIbHUKA.

61.| 6. Teopema MeHenas.

62.] 7. Teopema YeBbl.

63.] 1. [ToBTOpeHnue. [TapannenbHOCTh NPSIMBIX U
IIJIOCKOCTEH.

64.| 2. IToBTOpeHnue. [lepreHIUKYISIPHOCTD NPSAMBIX U
IIJIOCKOCTEH.

65.| 3. [ToBTOpEeHune. MHOTOrpaHHUKH.

66. | 4. [ToBTopenue. Pemenue 3anay.

67.]5. Hrorosasi koHTpOJILHAS padoTa.

68.- 6 | [loBropenue. UToroseie ypoku.

7 -




KanennapHo— tremaTruueckoe miaanHupoBanue reometpus 11 kinacc2 4 B HEAENIO,

BCero 68 u.
Ne o/ Tema paznena, Tema ypoka Ko -Bo
i 4acoB
[ToBTOpEHUE
(3 u4)
1 [TapannenbHOCTh NPSIMBIX U IIIIOCKOCTEN 1
2 [leprieHIUKYISPHOCTD NPSIMBIX U IIJIOCKOCTEN 1
3 MHoOrorpaHHUKH 1
['maBa VI
[wmmuap, konyc u map (16 4.)
Humuaap(3 4.)
4 [lonaTne mumHApa 1
5, [Tnomaas MOBEPXHOCTU HUIUHAPA 2
6
Konyc(4 u.)
7 [TonsiTre koHyca. 1
8, [nomaab MOBEPXHOCTH KOHYCA. 2
9
10 VYcedeHHblil KOHYC. 1
Cdepa(7 4.)
11 Cdepa u map. 1
12 B3anmHoe pacnonoxxeHue chepbl U MIOCKOCTH. 1
13 KacarenbHas mnockocTs k cdepe. [Inomans chepsl. 1
14 B3aunMHoe pacnosnoxxenue chepbl v NpsMoi. 1
15 Cdepa BnrcanHas B MIIMHIPUYECKYI0 W KOHMYECKYIO 1
OBEPXHOCTb.
16 CedeHust IUIMHAPUYECKON TOBEPXHOCTH. 1
17 CedeHust KOHMYECKOU MOBEPXHOCTH 1
18 Kontponbnas padora Ne 1 «[{unmunap. Konyc.lllapy» 1
19 3auet Nel«{unuuap. Konyc.[lap» 1
I'maBa VII. O6bemsr Tem (174.)
O06beM IpSIMOYTOJILHOTO Mapaieenumneaa
(24.)
20 [TonsiTue o6bema.
21 O06BbeM IpSMOYTOJIBLHOTO TTapajuiesienunea.




OOBbeMbI IPSIMOI MPU3MBI U LIJIMHPA

(3 4)

22 | O0BEM TPSIMOM TTPU3MEI. 1
23 | O0beM UIMHIpA
]
24
OOBbeMbl HAKIIOHHOW TPU3MBbI, MUPaMUJIbI U KOHyca(S 4.)
25 | Beruucienue 00beMOB TEJ ¢ TIOMOIIBI0 HHTETpala. 1
26 | O0BbeM HaKJIOHHOW TIPU3MBI. 1
27 | O6beM nHpaMU/IBbL. 1
28 | O0BeM KoHycAa. 2
]
29
O0beM 1rapa u mwiomanb chepsr (5 9.)
30 | O6wem mapa. 2
]
31
32 | OObeMbI IApOBOTO CETMEHTa, MIAPOBOTO CJIOS W IapoBoro | 1
CEeKTOpa.
33 | [momanp chepbr 2
]
34
35 | KoatponpHas padota Ne 2 «O0BEMBI TEI 1
36 | 3auer No2 "OO6nemsl Ten" 1
I'maBa IV. Bektopsl B mpocTpancTBe (69acoB)
[TonsTue BekTopa B nmpoctpancTie (1 4.)
37 | Ilonarue BekTopa. PaBeHCTBO BEKTOPOB 1
CrnosxeHue 1 BEIYUTAHUE BEKTOPOB. Y MHO)KEHHE BEKTOPA Ha
yucio. (2 4.)
38 | CnoxxeHue 1 BbIYMTaHHE BEKTOPOB. CyMMa HECKOIBKUX 1
BEKTOPOB
39 | YMHOKEHHEe BEKTOpa Ha YHCIIO 1
Komrtanapasie BeKTOpbI (2 4.)
40 | Kommnnanapuslie BekTopbl. [IpaBuio napanienenumnena
41 | Pa3noxxeHue BEKTopa Mo TPEM HEKOMILJIAHAPHBIM BEKTOpam
42 | 3auet Ne3 «BeKkTophl B IPOCTPAHCTBEY

['maBa V. MeTton KoopauHaT B IPOCTpaHCTBE. J|BUKEHHUE.
(154.)

KooparHatel TOYKH U KOOpAUHATHI BEKTOpa(4 4.)




43 | [IpsmoyrosibpHas cucteMa KOOPAUHAT B IPOCTPAHCTBE 1
44 | KoopauHaThl BEKTOpA.
CBsI3p MEXy KOOpJIMHATAMH BEKTOPOB U KOOPJAMHATAMH TOUYCK
45 | Ilpocreiimme 3aga4n B KOOpAHHATAX
46 | Ypasuenue chepsl
CkansipHOe TIpou3BeicHUE BEKTOpOB (6 4.)
47 | Yros Mex1y BEKTOpaMu
48 | CkaysipHOE MPOU3BEICHUE BEKTOPOB 1
49 | Boruncrienue yrioB MKy MPSIMBIMU U IJIOCKOCTSAMU 2
]
50
51 | YpaBHeHUE MJIOCKOCTH 2
]
52
Jemxenne (3 u.)
53 | LenTpanpHasi, oceBas U 3epKajbHAsi CHMMETPHH 1
54 | TlapannenbHbIN IEPEHOC 1
55 | [IpeobOpazoBanus nmoaoous 1
56 | Kontponbaas padota Ne 3 «MeToa KoopauHAT B pocTpaHcTBe» | 1
57 | 3auet Ne 3 «MeTox KOOpAMHAT B TPOCTPAHCTBEY 1
3aKIrounTeIbHOE TTOBTOPEHKE TIPY TIOJTOTOBKE M UTOTOBOM
arrectarmu 1o reomerpun (11 4.)
58 | IloBTOpEeHNE TeMbI: K AKCHOMBI CTEPEOMETPUIY
59 | IloBTopenue Temsl: «IlapamnenbHOCTh MPSMBIX U TIIIOCKOCTEM
]
60
61 | IloBropenue Tembl: «IlepreHANKYISIPHOCTD MPSAMBIX U 2
, IJIOCKOCTE
62
63 | IloBTOpeHue TeMbl: «K MHOTOTPAHHUKMNY 2
]
64
65 | [loBTopenue Tembr: « lumuanp.Konyc [lapy» 2
66
67 | IToBropenue TeMbl: «OOBEMBI TEID) 2







