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[HOACHUTEJIBHAA 3AITNCKA
OBIIAA XAPAKTEPUCTUKA YUEBHOI'O [IPEJIMETA «<MATEMATHUKA»

JlanHasi mporpamMma CIY)KUT OCHOBAaHHEM JUIA YYWTENss MO pa3paboTke paboueit
MPOrpaMMEI TI0 MaTeMaTHKE B KJIaccax, T/Ie pealu3yeTcsi MyabTHUIPO(UIbHBIN yaeOHbIH Tu1aH. B
pasnene «Temarnueckoe IJIaHUPOBAHUE» COJAEpKAHME OOYYEHHsS] CUHXPOHM3UPOBAHO JUIf
NapajuIeIbHOTO M3YyYeHUsl 00y4arolMMMCS IpeaMeTa Kak Ha 0a30BOM, TaK M Ha YrIyOJE€HHOM
ypoBHe. TMaTH4eCKOoe TIJIaHUPOBAHHE COCTABJICHO MO Y4YeOHBIM KypcaM «AureOpa W Havana
MaTeMaTHYECKOro aHaiauza» U «l'eomeTpus». YueOHbIl Kypc «BeposATHOCTb M CTaTUCTUKA» HE
MOXXET OBITb CHHXPOHM3MPOBAH, TaK KaK MMEET pa3HOE MPEIMETHOE COJEp)KaHUEe, KOTOpOe
M3y4aeTcsi B 00beMe 0JJUHAKOBOTO Y4€OHOTO BPEMEHHU.

CuHXpoHM3UpOBaHHAsl pabouasi MmporpamMma Mo y4deOHOMY mpeameTy «MaTemaTukay
0a30Bor0 M yrayon€éHHoro ypoBHs s oOyuaromuxes 10-11 kmaccoB pazpaboTaHa Ha OCHOBE
@enepallbHOTO  TOCYJApPCTBEHHOIO  00pa30BaTENbHOIO  CTaHJapTa  CpelHero  ooIiero
oOpazoBaHusi, ¢ Y4ETOM COBPEMEHHBIX MHPOBBIX TPEOOBAHHWM, MPEABIBISEMBIX K
MaTeMaTH4YeCKOMY OOpa30BaHMUIO, W TPAAUIUN POCCHICKOTO 00pa3oBaHusa. Peanmzarus
MpOorpaMMbI 00€CTICUNBACT OBJIAJACHHUE KIFOUEBHIMU KOMIIETEHITUSIMH, COCTABIISIIOIIUMHA OCHOBY
JUIS CaMOpa3BUTUS M  HENPEpPHIBHOTO 00pa3oBaHUs, LEIOCTHOCTh OOIIEKYIbTYPHOIO,
JUYHOCTHOTO M MO3HABATEIIHFHOTO PAa3BUTHUS JTUIHOCTH OOYJArOIITUXCS.

B pabGoueit mnporpamme yuteHsl wuaen U mojoxeHus «KoHmenmmuu o pazBUTHS
MareMmatndeckoro obpaszoBanus B Poccuiickoit denepanmn». B cooTBeTCTBHM ¢ Ha3BaHUEM
KOHLIETMIIUN MaTeMaTu4yeckoe o0Opa3oBaHue JOKHO, B YACTHOCTH, pellaTh 3a7ady o0ecredeHus
HEO0OX0IMMOTO CTpaHe YKciia BBITYCKHUKOB, MaTeMaTH4ecKas MOrOTOBKA KOTOPBIX JA0CTAaTOYHA
JUIA TIPOJIOJKEHUsT oOpa3oBaHMs IO pa3jMYHbIM HampaBJICHUSAM, BKJIIOYas MpEnojaBaHue
MaTeMaTHK{, MaTeMaTUYeCKue UCCleoBaHus, paboTy B cdepe MHGOPMALMOHHBIX TEXHOJIOTUI
U Jp., a TaKke oOecmedyeHus I KakKIOro OOy4aromierocss BO3MOXHOCTH JIOCTHKEHUS
MaTeMaTH4eCKOW IMOATOTOBKM B COOTBETCTBUU C HEOOXOOUMBIM eMy ypoBHeM. MMeHHO Ha
pellIeHre 3TUX 3ajlay HallelieHa padoyas mporpamma yriyojaéHHOTro ypoBHSI.

B »snoxy mudpoBoii TpaHchopmanuu Bcex cdep YelOBEYECKOM esTeNbHOCTH
HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 XOpolled MaTeMaTH4ecKOi
MOATOTOBKH. OTO OOYCIOBIEHO TEM, YTO B HAlld JHH PAcTET YHMCIO CHEIHUAIbHOCTEH,
CBSI3aHHBIX C HEMOCPEACTBEHHBIM MPHMEHEHHEM MaTeMaTUKu: U B cepe IPKOHOMUKH, U B
Ou3Hece, U B TEXHOJOTHYECKHX O0JIacTsAX, M Jake B r'yMaHUTapHbIX cepax. Takum obpazom,
Kpyr oOydJammuxcsi, Ui KOTOPbIX MaTeMaThKa CTAaHOBUTCA 3HAYUMBIM IPEIMETOM,
¢dbyHnamMmeHTOM O00pa3oBaHMs, CYIIECTBEHHO pacHiupsercs. B Hero BXoAAT HE TOJIBKO
oOyuaromuecs, IMJIAHUPYIOIINE 3aHUMAThCS TBOPYECKOW U HCCIENI0BAaTENbCKOM paboToi B
obnacTu MaTeMaTuKu, THPOPMATUKH, (U3UKH, SKOHOMUKU U B APYTrUX 00JaCTAX, HO U T€, KOMY
MaTeMaTHKa Hy)KHa Ul UCTIOJIb30BaHUs B IPO(eccusix, He CBA3aHHBIX HETIOCPEICTBEHHO C HEM.

[IpuknanHas 3HAUUMOCTh MaTEeMAaTHKH OOyCJIOBJIEHA TE€M, YTO €€ MPEAMETOM SBISIOTCS
(dyHIaMeHTaIbHBIE CTPYKTYPHI HAIIETO MHpA: MPOCTPAHCTBEHHBbIC (DOPMBI M KOJIHMYECTBEHHBIC
OTHOIICHHUS, PYHKIIMOHATbHBIE 3aBUCUMOCTH U KaTeTOPUU HEOTPEAENIEHHOCTH, OT MPOCTEHINNX,
yCBaMBAEeMbIX B HEIMOCPEJACTBEHHOM OIBITE, A0 JOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX JUIs
pa3BUTHUS HAYYHBIX U TEXHOJOTHYECKUX HJeH. be3 KOHKpPETHBIX MaTeMaTWYeCKUX 3HAHHM
3aTPYIHEHO TOHUMAaHHWE NPUHIMUIIOB YCTPOWCTBA U HCIOJIb30BAHUS COBPEMEHHON TEXHUKH,
BOCIIPUSTHE W HMHTEPIpETAIusl pa3HOOOpa3HOM COIMATBHOW, YKOHOMHUYECKOH, MOIUTHYECKOU
uHpopmanuu, mManodpQeKTHBHA TMOBCETHEBHAS MpaKTHYeCKas AeSTeNbHOCTh. BO MHOTHX



cdepax mpodhecCHOHATBEHON JAESITEIbHOCTH TPEOYIOTCSI YMEHHUS BBITIOJIHATH PACYEThI, COCTABIIATh
QITOPUTMBI, TPUMEHATH (POPMYJBI, MPOBOAUTH T'€OMETPUYECKHE W3MEPEHHS M TOCTPOCHUS,
yuTaTh, 00pabaThIBaTh, MHTEPIPETHPOBATH M TPEACTABIATh HH(pOpMAIUIO B BUAE TaONUI,
JMarpaMmm U rpadukoB, MOHUMATh BEPOSITHOCTHBINA XapaKTep CIy4aliHbIX COOBITHIA.

OnHOBpEMEHHO C pacuiMpeHueM cdep MNPUMEHEHHUS MaTeMaTUKM B COBPEMEHHOM
oOmiecTBe BCE 00Jiee BaXXHBIM CTAHOBHTCS MAaTEMATHUYCCKUIA CTUIIh MBITIUICHUS, TIPOSBIISTFOIIIHIACS
B OIIPEACIIEHHBIX YMCTBEHHBIX HaBbIKaX. B mponecce n3ydeHuss MaTeMaTUKH B apCeHA IPUEMOB
¥ METOJIOB MBIIIJICHHUS YEeJIOBEKAa €CTECTBEHHBIM 00pa3oM BKIFOUYAIOTCS MHIYKIUS M JEAYKIUs,
000OIIeHne W KOHKpETH3als, aHajdu3 W CUHTE3, KIacCUPHUKAIug M CUCTeMaTH3alus,
abctparupoBaHue M aHanorus. OOBEKTHl MaTeMaTHYECKUX YMO3aKIIOUEHUH, MpaBWwia HX
KOHCTPYHPOBAHHUS PACKPHIBAIOT MEXAHU3M JIOTHYECKUX MOCTPOCHUH, CIIOCOOCTBYIOT BhIpaOOTKE
yMeHHsSI (OpMYyIUpPOBaTh, OOOCHOBBIBaTh U JIOKA3bIBATh CYKJEHUS, TEM CaMbIM (OPMUPYIOT
JIOTUYECKUI CTWIIb MbIIUIeHUs. Benymas posib NMpuUHAANEKUT MaTeMaTHKe B (OpPMHUpPOBAHUU
AITOPUTMUYECKON KOMITIOHEHTBI MBIIUIEHUS U BOCIIMTAHUM YMEHMI JEMCTBOBATH 110 33JaHHBIM
aIroOpuTMaM, COBEPLIEHCTBOBATh M3BECTHBIE M KOHCTPYMPOBATh HOBBIE. B mporecce pemenus
3alad — OCHOBBI JJISi OpraHU3aluu Y4yeOHOM [eATeNbHOCTH Ha YpPOKaX MAaTeMaTUKU —
Pa3BUBAIOTCS TBOPUYECKAS] U IPUKJIAAHAS CTOPOHBI MBILLIICHUS.

OO0ydyenue wmaTemMaTuke Ja€T BO3MOXHOCTh pa3BUBaThb y YyYaIlIUMXCAd TOYHYIO,
paloHaIbHYI0 U MHPOPMATUBHYIO peub, yMEHUE OTOMpATh Hanbosiee MOIXOISIINE S3bIKOBBIE,
CUMBOJIMYECKHE, TpaduyecKhe CpeAcTBa Ui BBIPAXKEHHS CYXKIEHUH M HarjasgHOro UX
IIPEICTaBICHHUS.

Heo0xoauMbpIM KOMIIOHEHTOM 0011l KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHHUHU SBISETCA
oO11ee 3HaKOMCTBO C METOJAaMH IO3HaHMS AECHCTBUTEIBHOCTH, MPEACTABICHUE O MpeaMeTe U
METOJIe MaTeMaTUKH, €ro OTIMYMUAX OT METOJIOB €CTECTBEHHBIX M T'YMAaHHUTapHBIX HayK, 00
0COOEHHOCTSX NPUMEHEHHs] MaTeMAaTUKU JJIS PEIIEHUs] HAYYHBIX U MPUKIAAHBIX 3a7a4. Takum
o0Opa3oMm, MaremaTuyeckoe 00pa3oBaHNe BHOCUT CBOM BKJIaJ B (hopMupoBaHHE OOIIEH KyIbTYpPbI
4eJI0BEKA.

N3yuenne MaTeMaTUKU CHOCOOCTBYET OSCTETHMYECKOMY BOCIHMTAHUIO  YEJIOBEKa,
[IOHMMAaHWI  KpPacoTbl W  HM3SIIECTBA MAaTEMaTHYECKUX  PACCY)KACHUN,  BOCHPHUATHIO
reoMeTpu4ecKux (GopM, YCBOCHHUIO MJIed CUMMETPUH.

HEJIM U3YUEHU A YUEBHOI'O ITPEAMETA «MATEMATUKA»
[IpuoputernpiMu LeiasiMu oOyueHusi marematuke B 10—11 wiiaccaxkak Ha 0a30BOM, Tak M Ha
yr1yOJIEHHOM YPOBHSIX SIBIISIFOTCS:

— ¢dopMupoBaHHE  IICHTPAIbHBIX MaTEeMAaTHMYECKUX TOHITUNA  (YUCIO, BEIHYMHA,
reoMerpuueckas Qurypa, IMepeMeHHas, BEPOATHOCTb, (PYHKIHS), OOECIeYHMBAIOIINX
IIPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MAaTEMaTUYECKOT0 00pa30BaHMsI O0yJarOIUXCS;

— TOJBEJCHHUE Y4YalUXCs Ha AOCTYIHOM JUIl HMX YPOBHE K OCO3HAaHHMIO B3aUMOCBS3U
MaTeMaTUKd U OKPYXKAloIIero MUpa, MOHUMAaHME MAaTeMaTUKU KaK 4YacTH oOIien
KYJIbTYpbI 4EJIOBEUECTBA;

— pa3BUTHE UHTEJUIEKTYaJIbHBIX M TBOPUECKUX CIIOCOOHOCTEH ydaluxcs, Mo3HaBaTeIbHON
AKTUBHOCTH, MCCIIEIOBATENIbCKUX YMEHUM, KPUTUYHOCTH MBIILIECHUS, HHTEpeca K
W3YUYEHUIO MaTeMaTHKU;

— (opmupoBanue  QYHKIMOHAIBHON  MaTreMaTu4ecko  T'paMOTHOCTH: YMEHUS
pacrno3HaBaTh MATEMATUUYECKUE ACTIEKThl B PEANIbHBIX )KU3HEHHBIX CUTYAIHSIX U TIPH



U3Y4YEHUHU JPYTUX YYEOHBIX IIPEIMETOB, IPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
¢dopMynupoBaTh WX Ha S3bIKE MAaTEMAaTUKA W CO3JaBaTh MaTEeMaTUYeCKHE MOJIEIH,
IIPUMEHSTD OCBOEHHBIN MaTeMaTH4ECKUI anmnapar Ui pelieHus
[IPaKTUKO-OPUEHTUPOBAHHBIX 3aJa4y, HMHTEPIPETUPOBATH M OLIEHUBATh IIOJyYEHHbBIE
pe3yJIbTaThI.

OcHOBHBIE TNMHHU cojnepxaHus Kypca Mmarematuku B 10—11 xmaccax: «Ywmcna wu
BBIYMCIIECHUSNY, «Anredpa» («Anredpanyeckrue BbIpaXKEHUsD, «YpPaBHEHUSI U HEPABEHCTBAY),
«Hagana wmartemaruueckoro anamuza», «l'eomerpusi» («I'eomerpuueckue GUIYpsl U HX
CBOICTBa», «/3MepeHne reoMeTpuuecKux BeIU4UH»), «BeposTHOCTh U cTaThcTUKa». JlaHHbIE
JIMHUM Pa3BUBAIOTCA NMApaJJICNIbHO, KaXasi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJTHAKO HE
HE3aBUCUMO OJlHa OT JIpyrod, a B TECHOM KOHTaKT€ W B3aumojeicTtBuu. Kpome 3toro, mx
o0OBeMHSIET JIOTMYECKas COCTaBIAIOLIAs, TPAaJUIMOHHO TMpPHUCYIIas MaTeMaTHKe U
MIPOHM3BIBAIOIIAsl BCE MAaTEMaTUUYECKHE KYpChl U cojiepKaTenbHble JJMHUU. ChopMyaupoBaHHOE
B denepanbHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHJIapTe CPEIHErO OOIIero 0Opa3oBaHUs
TpeOOBaHUE «BJIAJEHUE METOJAaMU JI0Ka3aTelbCTB, AJTOPUTMAMM PEUICHUS 3a1ad; yMEHHE
(bopMynupoBaTh OINPEIEIeHUsI, aKCHOMBI U TEOPEMBI, IPUMEHSTH UX, IPOBOJIUTH AOKa3aTebHbIE
paccyXJeHHUs B XOJ€ pelIeHHs 3aJay» OTHOCUTCS KO BCeM KypcaM, a (opMUpOBaHUE
JIOTUYECKUX YMEHHUH pacrpenenserca Mo BceM rojaM oOydeHHs Ha YpOBHE CpeIHEro oOIIero
oOpazoBaHwUsI.

MECTO YUEBHOI'O ITPEIMETA «MATEMATHUKA» B YYEBHOM ITJTAHE

B cootBerctBHM ¢ DenepanbHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
cpenHero oOmiero oOpa3oBaHHs MaTeMaTHKa SIBISICTCS 00s3aTEIbHBIM MPEIMETOM Ha JaHHOM
ypoBHe oOpa3oBanusa. Hacrtosimieidt paboueld mporpaMmol TpeayCMaTpPHBACTCS HW3YYCHHUE
yaeOHOoro mpenMera «MaTemaTuka» B paMKax TpEX y4eOHBIX KypcoB: «AinreOpa W Havaia
MaTeMaTH4ecKoro aHanmmu3a», «l'eomerpus», «BeposSTHOCTP M CTaTHUCTHKa». DopMUpOBaHUE
JIOTUYECKUX YMEHHI OCYIIECTBIIACTCS Ha MPOTHKEHUN BCEX JIET 00y4YeHUs B CTaplIei IIKoJie, a
AJIEMEHTHI JIOTHMKH BKIIFOYAIOTCS B COJCPIKaHUE BCEX HA3BaHHBIX BHIIIE KYPCOB.

OCHOBHBIMHU JTMHUSAMU cojepkanus mateMatnku B 10—11 kimaccax sBustorcs: «Hucna u
BBIYUCIICHU, «AnreOpa» («Anredpandeckue BhIPAKCHUs», «YPaBHCHUSI U HEPABEHCTBAY),
«Hauana wmartematuueckoro anamuza», «l'eomerpus» («['eomeTpuueckue QGUTYPBI U HUX
CBOMCTBa», «M3MepeHHe TIeOMETPUYECKUX BEIMYWH»), «BeposSTHOCTP H  CTATUCTHKAY.
ConepikarenbHbIC JIMHAM PAa3BHBAIOTCS TMapajliebHO, KaKas B COOTBETCTBHH C COOCTBEHHOM
JIOTUKOM, OJTHAKO HE HE3aBHCHUMO OJIHA OT APYroil, a B TECHOM KOHTAaKTE U B3auMojeicTBuu. Mx
oOBeMHSET JIOTMYECKas  COCTaBISIONIasl, TPAJUIMOHHO TMpUCYyIIass MaTeMaTUKe W
MIPOHU3BIBAIOIIASl BCE MaTeMaTH4YeCKHe KypCchl U conepkarenbHble uHud. ChopmynupoBaHHOE
B ®I'OC COO TpeboBaHue «BIaJCHUE METOIaMU JI0Ka3aTeNbCTB, AITOPUTMAMH PEIICHHS 3a1a4,
yMeHHue (GOpMyTUPOBATh OMNpPEACTCHHsS, aKCHUOMBl M TEOPEMbl, MPUMEHITh HUX, MPOBOIUTH
JI0Ka3aTeNbHbIE PACCYKICHHUS B XOJ€ PEIICHUs 3aJau4» OTHOCHTCSA KO BCEM YueOHBIM Kypcam, a
dbopMHpOBaHHE JOTHYECKHMX YMEHUU pacmlpeensercs Mo BceM rojaaM oOydeHUss Ha ypOBHE
cpenHero oOuiero o0pa3oBaHus.

B yueObHOM miaHe Ha m3ydeHue marematuku B 10—11 kmaccax oTtBoauTes 5 yd4eOHBIX
4acoB B HE/ETI0 Ha 0a30BOM YpOBHE B T€UEHHE KaXJOTO roja oOydeHwus:, Bcero 350 y4eOHBIX
4acoB, U 8 y4eOHBIX YacOB B HEAETIO0 Ha YIUIYOJIGHHOM YpPOBHE B TEYEHHE KaXKIOro roja
oOyuenus, Bcero 560 yueOHBIX 4acoB.



[NTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA YYEBHOI'O ITPEAMETA
«MATEMATUKA»

OcBoenue yuebHoro npeamera «MaTteMaTHKay JODKHO OOeCIeYnBaTh JOCTHKEHHE Ha
YPOBHE CpEeIHEro oOmero o0pa3oBaHUs CIEAYIOMIMX JUYHOCTHBIX, METANpPEAMETHBIX |
IIpeIMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB!

JINYHOCTHBIE PE3VYJIbTATHI

JIMuHOCTHBIE PE3YIbTATHl OCBOEHUS IPOrpaMMbl ydeOHOro mnpeamera «MaremaTuka»
XapaKTEepPU3YIOTCSL:

I'paxxranckoe BocIUTaHuE:

c(OPMUPOBAHHOCTHIO TPAXKIAHCKON MO3MLMU O00ydYalolerocss Kak akKTHUBHOIO U
OTBETCTBEHHOI'0 4JIEHAa POCCHMCKOro OOIIECTBa, MPEACTABIEHUEM O MaTeMaTHYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHUS Pa3IMUHBIX CTPYKTYp, SIBJIECHUN, MpOLELyp TIpa)XAaHCKOro oOIiecTBa
(BBIOOpBI, ONpPOCHl U Tp.), YMEHHEM B3aUMOJEHCTBOBAaTh C COLMUAIBHBIMU HHCTUTYTaMHU B
COOTBETCTBUU C UX PYHKUUSIMU U Ha3HAYCHHUEM.

[TaTpuoTnueckoe BOCIHUTaHUE:

c(OpPMHUPOBAHHOCTHIO POCCUNCKON TpakIaHCKON UACHTUYHOCTH, YBAXKEHUS K MPOILIIOMY
U HACTOSIIEMY POCCUMCKOW MAaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUAM
POCCHICKMX MaTE€MaTHUKOB U POCCHUMCKOM MaTEMaTUYE€CKOW IIKOJbI, K HCHOJB30BAHUIO 3THX
JNOCTHKEHHUM B IPYTMX HayKaX, TEXHOJIOTUSX, Chepax SIKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOT'O BOCITUTAHHUS:

OCO3HAHHMEM JyXOBHBIX IIEHHOCTEH pOCCHUHCKOTO Hapojaa; CPOPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, ITUYECKOr0 MOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH>KEHUM HAyKH W JEATEIbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOIO BKJIAJa B MOCTPOCHUE
YCTOMYHMBOTO OYAYIIETO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM  OTHOIIEHHWEM K MHpPY, BKJIKOYass 3CTETHKY MaTeMaTHYECKUX
3aKOHOMEpHOCTEH, OOBEKTOB, 3a/Jay, pELIeHUH, pacCy)KIeHHI; BOCIPUUMYHUBOCTHIO K
MaT€MAaTHYECKUM acCleKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

®u3nuecKoe BOCIUTAHUE:

cOpPMUPOBAHHOCTHIO YMEHHUSI MPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B HHTEpecax
310pOBOr0 U Oe3omacHoro obpaza >KU3HHM, OTBETCTBEHHOTO OTHOILIECHHS K CBOEMY 3J0POBBIO
(3mopoBoe mHTaHKE,COATAaHCHPOBAHHBIA PEXUM 3aHITHH M OTAbIXa, peryispHas Qusudeckas
aKTUBHOCTb); (PU3MYECKOr0 COBEPIICHCTBOBAHUSA, MPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN
JEeSATENbHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYIY, OCO3HAHHUEM IIEHHOCTH TPYIOIIOOMS; MHTEPECOM K Pa3InYHBbIM
chepam mpodeccHoHaNBHOM JeSITENFHOCTH, CBS3aHHBIM C MAaTEMaTHUKON U €€ MPHIIOKEHUSIMHU,
YMEHHEM COBEpIlaTh OCO3HAHHBII BbIOOp Oy/yliei mpodeccuu U pearn3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO U CHOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM0o0Opa30BaHUIO HAa NPOTSDKEHHMM BCEHW XU3HHM; TOTOBHOCTBIO K AKTHBHOMY YYacTUIO B
pEeLIeHUN TPaKTUYECKUX 3a7]a4 MaTeMaTHYECKON HAPaBIE€HHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:!

c(OPMHUPOBAHHOCTHIO 9KOJIOTMUYECKOM KYJbTYpBI, MMOHUMaHHEM BIIUSIHUS
COLIMAJIBHO-9)KOHOMHUYECKUX TPOLIECCOB HA COCTOSHUE IPHUPOJHON M COLMAIbHON Cpelbl,
0CO3HAHMEM IJI00aJBHOTO XapaKkTepa SKOJIOTMYECKHX MpoOJieM; OpueHTaluell Ha MpUMEHEHHe
MaTeMaTHYeCKUX 3HAHUW Ui pelieHHs 3a/1a4d B 00JIacTH OKPYXKAIOIIeH Cpefpl, MIaHUPOBAHUS



MOCTYIKOB U OLIEHKU UX BO3MOXHBIX TOCJIEACTBUM JIsl OKPY>KAIOIIEH Cpe/ibl.

enHoctu Hay4YHOTO MMO3HAHUS:

c(OPMHUPOBAHHOCTHIO MHPOBO33PECHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHUS HAYKH U OOIIECTBEHHOW MPAKTHKH, IOHUMAaHUEM MaTeMaTUYEeCKOW HayKH Kak cepsl
YEJIOBEUYECKOM JCSITEIIbHOCTH, ITANOB €€ Pa3BUTHS W 3HAYMMOCTH Il PA3BUTHUS LIUBHIIU3AINY;
OBJIQJICHUEM SI3BIKOM MaTEeMaTHKA M MaTEeMaTHYECKON KyJIbTYpOHl KaK CPEICTBOM TO3HAHUS
MHpa; TOTOBHOCTHIO OCYIIECTBIATH TPOEKTHYID M  HCCIEIO0BATEIbCKYIO JIEATEIbHOCTh
WHJIMBUIyaJIbHO U B TPYIIIIE.

METAITIPEJIMETHBIE PE3YJIbTATDI

MeranpeaMeTHbIE  pe3yJIbTaThl  OCBOCHHS ~ MporpaMMbl  yueOHOTO  mpeaMera
«MaremaTuka»  XapakTEpU3YIOTCSA  OBJAJCHUEM  YHUBEpPCAJIbHBIMU  TO3HABATEIbHBIMHU
NEHUCTBUSIMH,  YHUBEPCAIBHBIMH  KOMMYHHUKAaTUBHBIMU  JIEHCTBUSIMH,  YHUBEPCAIHHBIMHU
PEryasTUBHBIMH JIEHCTBUSIMHU.

1) VYHuBepcanbHbIe TO3HABaTEIbHBIE JCHCTBHUA, oOOecmeunBaloT (OPMHPOBAHKE
0a30BbIX KOTHUTHUBHBIX MPOIECCOB 00YJArONTUXCsl (OCBOEHUE METOJIOB MO3HAHUS OKPYKAIOIIETO
MHpa; TPUMEHEHHUE JIOTUYECKUX, WCCIENOBATEILCKUX OTEpaluii, yMeHUW paboTath ¢
uHpopmanuen).

bazoBsie mornveckue neMCTBUS:

— BBIBJISITH W XapaKTEPH30BaTh CYIIECTBCHHBIC TPU3HAKH MATEMaTUYECKHX OOBEKTOB,
MOHSATUN, OTHOIICHWH MEXIy TMOHATUIMHU; (DOPMYIUpOBaTh OMNpPEACIICHUs] TOHSITHH;
yCTaHABIMBATh CYIIECTBEHHBIM MpU3HAK Kilaccu(UKAlMM, OCHOBaHUS IJsi OOOOIIEHHS U
CpaBHEHMsI, KpUTEPUU IIPOBOAUMOTO aHAIN3a;

— BOCHpUHUMATh, (GOPMYIUPOBATH U NPEOOPa3OBBIBATH CYXKICHHS: YTBEpOUTENbHbIE U
OoTpuLaTeNbHbIe, €MHUYHbIEC, YACTHBIE U OOIINE; YCIOBHBIE,

— BBISBJISITH MaTE€MaTHYECKWE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TPOTHUBOpEUUss B (QakTax,
JMAHHBIX, HAONIONEHUSX U YTBEPXKICHHSX; Mpeajararb KpUTEPUH JUISl  BBIABIICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUHIi;

— JenaTth BBIBOJBl C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M HHIYKTUBHBIX
YMO3aK/IIOUYEeHUH, YMO3AKIIFOUEHUH 10 aHAJIOTUH;

— TMPOBOJIUTH CAMOCTOSITENIBHO JI0OKA3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPXKIIEHUH (MpSMBIE U OT
MIPOTUBHOTO), BEICTPAUBATh ApTyMEHTAIUIO, IPUBOIUTH IPUMEPHI K KOHTPIPUMEPHL;

— 000CHOBBIBaTh COOCTBEHHBIE CYXKJCHHS U BHIBObI;

— BBIOMpaTh crnocol penieHus yueOHOM 3aauu (CpaBHUBATh HECKOJIBKO BapHAHTOB PEIICHUS,
BBIOHMpaThH HarboJiee MOIXOASIINN C YUETOM CaMOCTOSITENIFHO BBIACTIEHHBIX KPUTEPHEB).

bazoBblie nccnenoBarenbckue 1eHCTBUS:

— HCMOJB30BaTh BOMPOCHl KaK MCCIENIOBATEIbCKUI MHCTPYMEHT IMO3HaHUsS; (OpMYIUpOBaTh
BOMPOCHI, (DUKCHUPYIOIIME TPOTHUBOpEUHE, MpoOIeMy, YCTaHABIMBATh MCKOMOE M JaHHOE,
(hopMHpOBATh TUTMOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

— MPOBOJIUTH  CAaMOCTOSATEIBHO  CIUIAHUPOBAHHBIA  SKCIIEPUMEHT, HCCIEAOBaHUE  IIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKOro 0ObeKTa, SBICHUS, MPOIlecca, BhISBICHUIO
3aBUCHUMOCTEH MEXy O0BEKTaMHU, SIBICHUSIMU, TIPOIIECCAMH;

— CaMOCTOSTeNbHO (HOPMYTUPOBaTh 00OOIIEHUS U BBIBOJBI MO PE3yabTaTaM IMPOBEIEHHOTO
HAONIOJIEHUS, HWCCIEOBAaHUs, OIICHMBATh JOCTOBEPHOCTHb TIOJIYYCHHBIX  PE3YyJIbTATOB,
BBIBOJIOB H 0000IIEHNUIH;

— MPOTHO3MPOBATH BO3MOKHOE PA3BUTHE MPOIIECCA, @ TAKKE BbIABUTATH MPEINOJIOKEHHUS O €T0



Pa3BUTHH B HOBBIX yCIOBHSIX.
PaGora ¢ uadopmarmeii:

— BBIIBJISITH JCPUIUTH MHPOPMAIMH, TAHHBIX, HEOOXOJUMBIX JUISI OTBETAa HA BOMPOC U IS
peleHus 3a/1a4u;

— BBIOMpaTh  WHPOPMAIUIO W3  HUCTOYHUKOB  PA3IMYHBIX  THIIOB, aHAJIM3HPOBATH,
CUCTEeMATH3UPOBaTh W HWHTEPIPETUPOBATh HHDOPMANMIO PA3IWYHBIX BUAOB U (opm
MIPECTaBIICHHUS,

— CTPYKTYpHpPOBaTh WH(GOPMAIIHIO, TIPEICTABIATH €€ B Pa3IUYHBIX (HOopMax, WILTIOCTPUPOBATH
rpaduyuecKy;

— OIICHUBATh HAIEKHOCTH MHPOPMAITUH IT0 CAMOCTOSATEIIFHO COPMYITUPOBAHHBIM KPHTEPHUSIM.

2) YHUuBEpcaIbHbIC KOMMYHHUKATHBHBIC JeHCTBUS, o0ecIeunBaroT
c(hOpMUPOBAHHOCTh COLMAIIBHBIX HAaBBIKOB 00YUYaFOIIMXCSI.
O6ueHue:

— BOCTIpUHUMATh ¥ (POPMYIHPOBATH CYKJICHUS B COOTBETCTBHUU C YCIOBUSMH U IICIISIMU
OOIICHM,

— SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M NMHUCHMEHHBIX TEKCTaX,
JaBaTh TIOSICHEHUS TI0 X0y PEIICHUS 3a/1a9i, KOMMEHTHPOBATH MOJyICHHBIN Pe3ysIbTarT;

— B X0j1e 00CYK/IeHUS 33]]aBaTh BOIPOCHI TI0 CYHIECTBY 00CYKIaeMOM TEMBI, IPOOIEMEI,
pelnraeMo¥ 3a1auu, BRICKa3bIBaTh HJICH, HAIICJICHHBIC Ha ITOWCK PEIICHHUS;

— COIIOCTABJISITh CBOM CYXJCHHUS C CY)KJICHUSMH JIPYTUX YYaCTHHKOB JUAoOra, OOHApYyKHUBATh
pasnuyue U CXOACTBO MO3UIMIA;

— B KOppeKTHOU popme popMynnpoBaTh pa3HOTIACHs, CBOM BO3PAXKEHUS;

— TPEICTABIIATH PE3YIbTAThl PELICHUS 3a7auH, SKCIIEPUMEHTA, UCCIIEIOBAHUSI, TPOEKTA;

— CaMOCTOSITeNIbHO BBIOMpaTh (hopMaT BHICTYIUICHUS C YIETOM 3aay MPEe3eHTAUN U
0COOEHHOCTEH ayIUTOPHUH.

CoTpyaHUYECTBO:

— TOHMMAaTh M HCIOJIb30BATh MPEUMYILECTBA KOMAaHAHOW M HMHIUBUIYaNbHOU pabOThl HpU
pelIeHny y4eOHbIX 3a/1a4;

— MpPUHUMATH 1IeJIb COBMECTHOM JEATENbHOCTH, IUIAHHUPOBATh OPraHU3alUI0 COBMECTHOU
paboThl, pacnpenensiTh BHIBI paboOT, AOrOBapUBAThCS, OOCYXKAAaTh IMPOIECC U PE3yabTaT
paboThl; 0000111aTh MHEHHS HECKOJIBKUX JIFOICH

— ydJacTBOBaTb B TPYMNIOBBIX ¢GopMax paboTsl (0OCyxaeHus, oOMEH MHEHHUH, «MO3TOBBIC
HITYPMBI» U UHBIE);

— BBIMOJHATh CBOIO YacTh pabOThl U KOOPAUHHPOBATH CBOM JACUCTBUSA C JIPYTUMH UJICHAMH
KOMaH/Ipl; OIICHMBAaThb KadyeCTBO CBOEro0 BKJIaJa B OOWMI NPOAYKT MO KpPUTEPHSIM,
chOpMyTUPOBAHHBIM YYACTHHUKAMU B3aHMMOJICHCTBHS.

3) YHuBepcanpHble pEryIATHBHBIE JEHCTBUS, oOecnedynBarOoT (HOpPMHpPOBaHHE

CMBICTIOBBIX YCTAHOBOK U JKMU3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopranuzanusi:

— COCTaBIATH IUIaH, alTOPUTM pEUISeHHs 3aJadd, BBIOMpPATh CIOCOO pelIieHHs ¢ Y4ETOM
HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BOZMOKHOCTEH, apryMEeHTUPOBATh M KOPPEKTHUPOBATH
BapHAHTHI PELICHUH C y4ETOM HOBOI HH(pOpMAIUH.

CaMOKOHTpOJIb:

— BJIaJIETh HaBBIKAMH MMO3HABATEIBHON pedIEeKCUU KaK OCO3HAHUs COBEPIIAEMbIX ACHCTBUIA U

MBICIIUTEIBHBIX MTPOIIECCOB, UX PE3YJIbTATOB;



BIIQJIETh CIOCO0AMHM CaMOTIPOBEPKH, CAMOKOHTPOJIS Mpollecca W pe3yabTaTa PEIICHUS
MaTeMaTHUYEeCKOM 3a1a4H;

MpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH pEUICHUWU 3aJadyd, BHOCUTH
KOPPEKTUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAaHHBIX, HaWJIECHHBIX
OIINOOK, BBISBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yJIbTaTa IEIH W YCIOBHSIM, OOBSICHITH MPUIHHBI JOCTHKCHHUS
WU  HEJOCTIDKCHHS PE3yJbTAaTOB JICATEIbHOCTH, HAXOJUTh OIIMOKY, [aBaTh OIICHKY
MpUOOPETEHHOMY OTIBITY.

IINTAHUPYEMBIE NNPEAMETHBIE PE3VJIBTATEHI OCBOEHUA
CUHXPOHU3UPOBAHHO! ITPOTPAMMBI 3A KYPC 10 - 11 KJIACCA

[IpenmMeTHBIEe pe3yabTaThl OCBOCHUS pabovell CHHXPOHU3UPOBAHHON padouel mporpaMMBl

1o MaTeMatuke npeactaBiaeHsl s 10 - 11 kiacca B pamkax KypcoB «Anredpa u Havaia

aHaJInu3a» u <<FGOMCTpI/I$I».

OcBoenne yaeOHOTO Kypca «Anredpa 1 Hadalla MaTeMaTHYeCKOTO aHaIn3a» Ha yPOBHE

cpenHero oOmiero 0opa3oBaHus JOHKHO 00€CTICUnBaTh JOCTHKEHNE CIAEAYIONUX TPEIMETHBIX

obp

a30BaTeNbHBIX PE3YJIbTATOB!
K xoniy o6y4yenus B 10 kinacce 00ydaromuics MOJIyduT CIEAYIOINEe IpeIMeTHbIe

pe3yNbTaThl 10 OTAEIBbHBIM TeMaM ¢eepaibHON padoueil mporpaMMbl y4eOHOTO Kypca

«Anrebpa 1 Havajga MaTEMaTHYECKOTO aHAIN3a» HA 0A30BOM yYpOBHeE:

Yyiciia ¥ BLIYUCIICHUS

OTIEpUPOBATh MOHATUSAMH: PALMOHAIBHOE U ACHCTBUTEIHHOE YHMCIO, OOBIKHOBEHHAs M
JecsiTUYHasi ApoOb, MPOLIEHTHI;

BBITIOJIHATh apU(METHUECKHUE ONepaluyl C palloHaIbHBIMU U  JAEUCTBUTEIHHBIMU
YHCIIaMU;

BBITIOJIHATh TMPUONMKEHHBIE BBIYMCIICHUS, WCIIOJB3YS MpaBujia OKPYIJVICHHUA, JAeJaTh
MPUKUIKY U OLICHKY pe3ylibTaTa BbIUMCICHHUIA;

OTIepUpPOBaTh MOHATUSIMH: CTENEHb C IIEJIbIM IOKa3arejeM, cTaHaapTHas (opMa 3amucu
JNEMCTBUTENFHOTO YHKCJIa, KOPEHb HATypallbHOM CTENEHHU, HCIOIb30BaTh IOIXOAAIIYIO
dbopMy 3anmucH JIEHCTBUTENBHBIX YHCEN Ui pELIeHUS MPaKTHUYECKUX 3aJad M
MIPE/ICTaBICHUSI TaHHBIX;

OTIEpUPOBATH MOHATUSAMH: CUHYC, KOCUHYC M TAHT€HC MPOU3BOJIBHOTO YTIIa, UCIIOJIb30BATh
3aMMch MPOU3BOJILHOTO yria uepe3 oOpaTHbIe TPUTOHOMETPUYECKUE (PYHKIIUH.

ypaBHeHI/IH U HCPABCHCTBA:

OIIEpUPOBATh MOHATHAMM: TOXKAECTBO, YPAaBHEHHME, HEPABEHCTBO, LEJI0OE, PAllMOHAIBHOE,
UppalMOHAIEHOE YPaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUYECKOE YPAaBHEHUE;

BBIMIOJIHATE ~ NpeoOpa3oBaHMs  TPUTOHOMETPUUECKUX  BBIP@KEHHMH W pemaThb
TPUTOHOMETPUUYECKUE YPAaBHEHHS,

BBITNIOJIHATE MPeoO0pa3oBaHMs LEIbIX, PAMOHAIBHBIX M MPPALUOHAIBHBIX BBIPDAKECHUNH U
pemaTb OCHOBHBIE THUNBI LEJBIX, PAlMOHAIBHBIX M HPPAlMOHAIBHBIX YpPaBHEHUH H
HEPABEHCTB;

NPUMEHATh YPAaBHEHUS UM HEPABEHCTBA JUIS PEIICHUS MaTeMaTHYECKUX 3ajad W 3ajad U3
pa3nuyHbIX 001aCTe HAYKU U peatbHOM KU3HH;



MOJCIUPOBATH PCAJIBHBIC CHUTyallUM Ha A3BIKC aJ'II‘€6pBI, COCTaBJIAATb BBIPAKCHUA,
ypaBHEHHsI, HEPAaBEHCTBA IO YCJIOBUIO 3aJ[a4d, MCCIENOBATH IMOCTPOCHHBIC MOJEIH C
UCIIOJIb30BAHUEM amrapara ajareOpsbl.

OyHKIUHN U TpapUKH:

OTICPUPOBATH MOHATHIMHE: QYHKIIHS, CIIOCOOBI 3aJaHus ()YHKIIMH, 00JIACTH ONIPEICTICHHS 1
MHOJKECTBO 3HaUeHUH QyHKIMH, rpaduk QyHKIMH, B3aUMHO 00OpaTHbIE (QYHKIUH;
ONEpUPOBaTh MOHATUSAMU: UYETHOCTb M HEYETHOCTh (PYHKUMM, HYIW (QYHKUUH,
IIPOMEXKYTKH 3HAKOTIOCTOSTHCTBA;

WCTOJB30BaTh rpaduku GYHKIUH IS pelIeHus] ypaBHEHHI;

CTPOUTh U YUTaTh I'padUKH JIUHEHMHON (QYHKIMHU, KBaAPaTUUYHON (DYHKIMH, CTECHIEHHON
(YHKIIUU C LIETBIM TTOKa3aTelieM;

UCIO0JIb30BaTh Tpaduku (YHKIUN [UIsl MCCIENOBAaHUS TNPOLIECCOB M 3aBUCUMOCTEH IpHU
pelIeHnH 3aJad U3 JPYrux Y4eOHBIX MpEeIMETOB W peajbHOW >KU3HH, BBIpaXKaTh
(hopMynaMu 3aBUCUMOCTH MEX]Ty BEITMUMHAMMU.

Hauama MaTemaTndeckoro aHajam3a:

ONCpUPOBATH MMOHATHAMM: ITOCJICAO0OBATCIBHOCTD, apI/I(i)MeTI/IIIeCKaSI H IreOMECTPUYICCKas
MIPOrpeccuu;

OTIepUPOBATh MOHATUAMU: OECKOHEYHO YOBIBAIOIIasi FT€OMETPUUECKasl MIPOrpeccusi, cymma
0EeCKOHEYHO YObIBAIOIIEH TeOMeTpUYECKOM MPOrpeccui;

3a/1aBaTh MOCIEA0BATEIBHOCTH Pa3IMYHBIMU CIOCO0aMu;

HCIMOJIb30BATh CBOMCTBA MOCIIEA0BATEILHOCTEN M MPOTPECCU IJI PELICHUS PealbHbIX
3a/1a4 MPUKJIAHOTO XapaKTepa.

MHoskxecTBa U JOTHKA:

OIICPUPOBATH NMOHATUAMUA: MHOXKXECTBO, OIICpallu HaJl MHOKECTBAMU;

HCIO0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmapar JIjsl ONKCAaHUsl PeabHBIX MPOLIECCOB
U SIBIICHUH, MIPU PELICHUH 3a/1a4 U3 APYrUX yueOHBIX MPEAMETOB;

OIICPpHUPOBATH NOHATUAMMU: OIIPEACIICHUEC, TCOpPEMA, CIICACTBUE, TOKA3aTCIILCTBO.

K xonimy o6yuyenus B 10 kinacce oOyJaronuics MoIyqIuT CIASAYIOMHUE MPEAMETHBIC

pe3ynbTaThl MO OTAENIbHBIM TemaM (eaepaibHON pabouell mporpaMmbl yueOHOTO Kypca

«Aﬂre6pa 1 HayaJla MaTEMaTHYCCKOI'0O aHaJIn3a) Ha yFJIyﬁJIeHHOM YpoBHE!

Yucna u BBIYUCIICHUS:

CBOOOJTHO ~ ONEpPUPOBATH  MOHATHUAMU:  PALMOHAIBHOE  YHCIIO, OeckoHeyHast
nepuoandeckas JpoOb, MPOLIEHThI, UPPALMOHATIBHOE YUCIIO, MHOXKECTBA PALMOHAIBHBIX
U JEUCTBUTEIIBHBIX YUCEI, MOYJIb IEHCTBUTEIBHOTO YHUCIIA;

NPUMEHATh ApOOM W TPOLEHTHI I pEIIeHUs NPUKIAJHBIX 3aJad M3 Pa3InYHbIX
OTpaciiell 3HAaHUU U peabHOU KU3HH;

NPUMEHATh NPUONMKEHHBIE BBIYMCICHHUS, MpaBUiIa OKPYIJICHHs, MPUKUIKY U OLIEHKY
pe3ynbTaTa BEIYMCIICHU;

cBOOOJTHO ONEepUpoOBaTh MOHATHEM: CTENEHb C IIeNbIM II0Ka3aTelieM, HCIOJIb30BaTh
MOJIXOSIIYI0 (POpMY 3aMCH ACHCTBUTEIBHBIX YUCEIT ISl PEIICHHUS TPAKTUYECKHUX 3a/1a4

U IIPE/ICTABIICHUS JaHHBIX;

cBOOOJTHO OTIEPUPOBATH MOHATHEM: apUPMETUUECKUI KOPEHb HATYpaJIbHON CTEIEHH;



cBOOOJTHO OTIEPUPOBATH MOHATHEM: CTEIICHb C PAIOHAIBHBIM IIOKA3aTEeIeM;

CBOGOZ[HO OICpHUpPOBATH TIOHATUAMMU: JIOI‘apI/I(i)M qucia, ACCATHYHBIC W HATypaJIbHbBIC
Jorapumbl;

CBOGO[[HO OIICpHUPOBATh NOHATUAMH: CUHYC, KOCMHYC, TAHI'CHC, KOTAHI'CHC YHUCIIOBOI'O
apryMeHTa;

OTIEPHPOBATH MOHATHIMHU: APKCHHYC, apKKOCUHYC M apKTAHTE€HC YHCIOBOTO apryMeHTa.

VYpaBHEHHUS U HEPABEHCTBA!

CBOOOJHO  OINEpPHpPOBATh  IMOHATHSAMHU:  TOXISCTBO, ypaBHEHUE, HEPaABEHCTBO,
PaBHOCUJIbHBIC YPABHEHUS U YPABHEHUS-CIICACTBUS, PABHOCUIHHBIC HEPABEHCTBA,
MPUMEHSATh PA3JUYHBIC METOJbl PEIICHHS PAIMOHAIBHBIX W JIPOOHO-PAIMOHATBHBIX
ypaBHEHUH, MPUMEHSITh METO]T MHTEPBAJIOB JIJIsl PEIICHUS] HEPABCHCTB;

CBOOOJIHO OTEpPUPOBATh MOHITHSIMHU: MHOTOWICH OT OJIHOM MEPEMEHHOW, MHOTOWIEH C
HeTbIMU KOd(PHUIIMEeHTaMU, KOPHU MHOTOWICHA, MPUMEHSTH JCJICHHE MHOTOWIEHA Ha
MHOTOWIEH C OCTaTKOM, Teopemy be3y u Teopemy Buera i pemienns 3aaay;

CBOOOJIHO OMEpUPOBaTh TOHATHSAMHU: CHUCTEMa JIMHEWHBIX YpaBHEHWW, MaTpHIIa,
ONPEAECTUTEND MATPUIBI 2 X 2 W €ro r€OMETPUYECKUU CMBICH, UCMOJIb30BATh CBOWCTBA
ompenenuTeNnss 2 X 2 i BBIYHCICHUS] €r0 3HAYCHHS, NMPUMEHATH OMPEACTUTENIN s
pelieHusi CUCTEMBbl JIMHEWHBIX YpaBHEHUW, MOJEITUPOBATh pEaTbHBIE CHTYaIllud C
MMOMOIIBIO CHUCTEMBl JIMHEHWHBIX YpaBHEHHH, HCCIIENOBATh IOCTPOSHHBIE MOJIEIH C
TTOMOTIIHIO MATPHII U OTIPEIETUTENICH, MHTEPIPETUPOBATH MOTYIECHHBIN PE3yIbTaT;
HCIIOJIb30BaTh CBOMCTBA IEHCTBHI ¢ KOPHSAMH ISl TPE0Opa30BaHUs BRIPAKECHU;
BBITIOJIHATh MPeoOpa3oBaHUsl UYUCIOBBIX BBIPAXKEHUH, COAEpXKAIUX CTENEHH C
palMoOHAIBHBIM MOKA3aTEIEM;

WCIIOJIb30BAaTh CBOMCTBa norapu(dmoB JUTST npeoOpazoBaHus
Jorapu(pMUUECKUXBBIPAKECHHUI;

CBOOOJHO  OMEpUPOBATH  MOHATUSAMH:  HUppalMOHAIIbHBIE,  IOKa3aTejbHble U
Jorapu(MUUecKue YpaBHEHMs, HAXOJWUTh WX PEHICHHs C TOMOIIbI0 PABHOCHUIBHBIX
MEPEX0I0B N OCYILECTBIISASI IPOBEPKY KOPHEH;

MPUMEHSITh OCHOBHBIE TPUTOHOMETpUYeckue GopMyiabl Il IpeoOpa3oBaHUS
TPUTOHOMETPUYECKUX BBIPAKEHUH;

CBOOOJHO OINEpPUPOBATH TMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHSIThH
HeoOxonuMmble (OPMYNBl Ui pPEUICHUS OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX
YpaBHEHUH;

MOJENUPOBATh peajbHble CHUTyallUM Ha SI3bIKE aireOpbl, COCTABJATH BBIPAKCHHUS,
YpaBHEHUs, HEPABEHCTBA IO YCJIOBHUIO 3a/1a4d, UCCIEN0BATH IOCTPOCHHBIE MOJEIU C
WCIIOJIb30BaHKEM arlapara aiareopsl.

OyHKIUHN U TpapUKH:

CcBOOOJIHO ONEepUpOBaTh MOHATHAMU: (QYHKIMS, CIIOCOOBI 3alaHusl (YHKIUH, B3aUMHO
oOpatHble  (yHKUMH, KOMMO3ULMSA (QYHKUUH, Tpapuk (YHKIUH, BBIIOJHATDH
3JIEMEHTapHbIe peoOpazoBaHus rpaduKoB GYHKIUH;

CBOOOJIHO OMNEepUpOBaTh MOHATHAMM: 00JACTh ONpEAETICHHUS M MHOXECTBO 3HAYEHUIt
¢GbyHKIMHU, HYIH QYHKIHUH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,;

cBOOOJIHO OMEpUpPOBaTh MOHATUSAMH: YETHBIE M HEUYETHBIE (DYHKLIMHU, NEPUOTUYECKUE
(GyHKLIMHU, TPOMEXKYTKH MOHOTOHHOCTU (DYHKIIMH, MAKCUMYMBbl 1 MUHUMYMBI (DYHKIIHH,
HauOoJIbIIee U HAUMEHbIIIee 3HaYeHHEe (DYHKIIUN Ha IPOMEXKYTKE;



cBOOOJTHO ONEpUPOBATh MOHATHUAMHU: CTENEHHass (QYHKIHS C HATypaJbHBIM M LEJIBIM
nokaszaTeneM, rpaduk CTENEHHOW (PYHKIMM C HATYpalIbHBIM M IIEJBIM IOKa3aTeseM,
rpaduK KOpHA N-Oif cTemeHWM Kak (YHKIMHM OOpaTHO CTENeHH C HaTypaJbHBIM
[IOKa3aTeleM;

OTIEPHPOBATh TOHATUSAMU: JIMHEHHAas, KBajpaTH4YHas W JpOOHO-TMHEWHas (yHKIWH,
BBITIOJTHATE DJIEMEHTAPHOE UCCIICA0OBAHNE U TIOCTPOCHUE UX IPaUKOB;

cBOOOJTHO OTIEpUPOBATh MOHATHUAMU: MOKa3aTeIbHAs U Jorapupmuyueckas GyHKINU, UX
CBO#CTBA M TpadMKH, HCIOIB30BATh UX TPaPUKH I PEIICHUS yPaBHEHUH;

cBOOOJTHO ONEpUPOBATh MOHATHAMHU: TPUTOHOMETPUYECKAsh OKPYKHOCTb, ONpEICICHUE
TPUTOHOMETPUYECKHX (DYHKIMI YMCIOBOTO apryMeHTa;

WCTIONH30BaTh TpapuKi (PYHKIMUA IS MCCIEIOBAHUS MPOIECCOB W 3aBUCHUMOCTEH NpH
pelIeHny 3a1a4 W3 JPYyruX Y4eOHBIX NPEAMETOB M pEeallbHOW KHU3HH, BBIPAKATh
(dbopMyTaMu 3aBUCUMOCTH MEKIY BETHUYNHAMU;

Hauama MaTemMaTHyecKkoro aHaam3a:

CcBOOOJTHO OTEPHPOBATH MOHATHIMH: apr(pMeTHUecKass ¥ TeoMeTpUuIecKas Iporpeccus,
OECKOHEYHO yObIBaroIast reoMeTpuiecKast nporpeccus, JUHEHHBIN u
OKCTIOHEHIMAIBHBI POCT, (OpMyNia CIOKHBIX MPOICHTOB, UMETh TIPECTABICHHE O
KOHCTAaHTE;

WCTIOIH30BATh MPOTPECCHH ISl PEIICHHUS pealTbHBIX 3a71a4 MPUKIAHOTO XapaKTepa;
CBOOOJTHO  OmMEpUpOBaTh TOHATHSAMH: TIOCIEAOBATEIIFHOCTh, CHOCOOBI  3aJaHUS
MOCIIEIOBATEILHOCTEH, MOHOTOHHBIE M OTPAaHWYCHHBIC MOCIIEI0BATEILHOCTH, TOHUMATh
OCHOBBI 3aPO’KJICHHS MAaTEeMaTHUECKOTO aHAIN3a KaK aHAJIN3a OECKOHEYHO MAaIbIX;
cBOOOJTHO OTIEpUPOBATH MOHATHUSMHU: HENpPEPhIBHBIE (DYHKIIMU, TOYKH pa3pbiBa rpaduka
dbyHKIIMHA, acCUMOTOTHI Tpaduka QyHKIINHY;

cBOOOJTHO OTEpUpPOBaTh TMOHSATHEM: (DYHKIHWS, HENpephIBHAS Ha OTpE3Ke, MPUMEHSTh
CBOWCTBA HEMIPEPBHIBHBIX (PYHKIUI TSI pEIICHUS 3a/1a4;

CBOOOJTHO OIEpUpOBaTh TOHSATHUSMH: TIEpBasi W BTOpas MPOU3BOJHBIC (YHKIIHH,
KacarelbHas K Tpaduky QyHKIUM;

BBIYUCIIATh TPOU3BOJHBIC CYMMBI, INPOU3BEICHHS, YAaCTHOTO M KOMITO3UIIMH JIBYX
(GyHKIUH, 3HATH TPOU3BOJIHBIC IIEMEHTAPHBIX (PYHKIINH;

WCIIOJb30BaTh TEOMETPUUYCCKHI W (U3UYECKUN CMBICT TMPOU3BOJHON [UIS pEIICHUS
3ajau.

MHoecTBa 1 JIOTHKA:

cBOOOJIHO ONIEPUPOBATH MOHATHSIMHU: MHOXKECTBO, OIIEPALIMM HaJl MHOKECTBAMH;
HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmapat JUIsl ONMCAHUs PealbHbIX IPOIIECCOB
U SIBJICHUH, IIPY PELLICHNUH 3aJ1a4y U3 IPYTUX y4eOHBIX IPEAMETOB;

cBOOOJIHO ONEpUpPOBaTh MOHATUSAMU: OINpEAEICHUE, TeopeMa, YpaBHEHHUE- CIE/ICTBUE,
CBOMCTBO MaTeMaTH4YECKOT0 OOBEKTa, JOKa3aTelbCTBO, PABHOCHIIbHBIE YPAaBHEHHS H
HEPABEHCTBA.

K xonmy oOyuenus B 11 kiacce oOyyaromuiicsi MOJYYHUT CIEIYIOIIUE HpPEIMETHBIE

pe3yabTaThl MO OTIENbHBIM TeMaM (enepaibHOi paboyeil mporpammbsl ydeOHOTO Kypca

«Aﬂre6pa M Hayaja MaTeMaTHYEeCKOro aHalnu3a» Ha 0a30BOM YpOBHE!

Yucaa ¥ BRIYMCICHUS:



OHepI/IpOBaTb IIOHATHUAMMU . HaTypaHLHOG, Iejaoe YHuCJIO, HCIIOJIB30BATH HpI/I3HaKI/I
JCTUMOCTH LIEJIBIX YHCEJI, Pa3j0KCHHUE YHUCIA HA TPOCThIC MHOXHTEIH IS PCUICHHS
3a/1a4;

OTIEPUPOBATH MOHATHEM: CTEIICHb C PAIIMOHAIBHBIM [TOKAa3aTeIIeM;

OTEpUPOBAThH MOHIATUSIMHU: JIOTAPU(PM UUCIIA, AECATUYHBIE U HATYPAJIbHBIEIOrapU(PMBL.

VYpaBHEHHUsI U HEPABEHCTBA!

IIPUMEHSATH CBOMCTBA CTEIIEHU JUIS npeoOpazoBaHus BBIPAKECHMIA,
ONIEPUPOBATHIIOHATUAMM: TIOKA3aTEJIbHOEC YPAaBHEHUE UM HEPABEHCTBO, PEIIaTh OCHOBHBIE
THUIIBIIIOKA3aTEIIbHBIX YPABHEHUM U HEPABEHCTB;

BBITIOJIHATh npeoOpa3oBaHus BBIPAKCHU, coJiep KaImx Jorapu@msl,
OTIEpUPOBATHIIOHATUSIMU:  Jorapu(MHUUecKoe ypaBHEHHE U HEPaBEHCTBO, pELIaTh
OCHOBHbBIE TUIIBIJIOTaPU(PMHUUECKUX YPaBHEHUI 1 HEPABEHCTB;

HAaxOJIUTh PEUICHUS NPOCTEHIINX TPUTOHOMETPUYECKNX HEPABEHCTB;

ONIEPUPOBATh MOHATHIAMM: CHCTEMA JIMHEWHBIX YPAaBHEHMN M €€ pEIICHUE,UCI0JIb30BaTh
CUCTEMY JIMHEHHBIX YPABHEHUN JUISl PEIICHUs] MPAKTHYECKUX 33/]1a4;

HaxOJIUTh PELICHMS MPOCTEUIINX CHCTEM M COBOKYITHOCTEW PAllMOHAIBHBIXYPABHEHUN U
HEPaBEHCTB;

MO/JIENTMPOBATH peanbHbIe CUTYyalluH Ha A3BIKE anredpsl, COCTaBIIAATh
BBIPA)KCHUS,yPAaBHEHHs, HEPABEHCTBA M CHUCTEMBI IO YCIOBHIO 3aJa4d, HCCIIEIOBATH
MOCTPOEHHBIEMOJIETN C UCIOJIb30BAaHUEM almapaTa ainreopsl.

OYHKIUU U TpaPUKHU:

OTIEPHPOBATH TOHSATUSIMH nepuoInvecKast byHKIHS, MIPOMEKYTKH
MOHOTOHHOCTU(DYHKIIMHM, TOYKH SKCTpeMyMa (YHKIHH, HAuOOJbIIEe W HaUMEHBIIIEe
3HaYCHUA(DYHKIIMA Ha TPOMEXKYTKE, HCIIOJIB30BaTh HMX I HCCIEAOBaHUS (DYHKIWH,
3aTaHHOUTpaUKOM;

OTIEPHPOBATH TIOHSTUSIMH rpaduku NI0Ka3aTeIbHOM, JorapupMUIECKONN
TPUTOHOMETPUYECKHX (DYHKIMH, W300pakaTh WX HA KOOPJMHATHOW IUIOCKOCTH
WUCTIONB30BAaTh JIJISl PEIICHUS] YpaBHEHUI 1 HEPAaBEHCTB;

n300pakaTh Ha KOOPAWHATHOM IJIOCKOCTH TPapUKH JTHHEHHBIX YPAaBHEHUIN UCTIOIB30BaTh
WX JIJISL PEIICHUS] CHCTEMBI JIMHEWHBIX YPaBHCHHUIA;

UCIONB30BaTh rpaduku (QyHKIMIA JUIsT MCCICIOBAaHHUS IPOIECCOB M 3aBUCHMOCTEUHU3
JIPYrUuX y4eOHBIX TUCIUILINH.

Hauana MaTeMaTH4yeCcKOro aHanu3a:

OTIEPUPOBATH MOHATHSAMHU: HETMPEpbIBHAs (DYHKIIMS, TPOU3BOIHAS (PYHKIIMH,UCIIOIB30BATh
FCOMETPHYCCKUN U (PU3MYECKUI CMBICI IIPOM3BOIHOM ISl peIlICHHUs3a1a4y;

HaXOJHUTh MPOWU3BOJHBIC IEMEHTAPHBIX (DYHKIMH, BBHIYUCISATH MPOU3BOIHBIECYMMBI,
MIPOU3BEACHUS, YACTHOTO (PYHKIIHIA;

WCIOJIb30BaTh TMPOM3BOAHYIO JUIA HCCIENOBaHUS (PYHKIUM HAa MOHOTOHHOCTBHH
AKCTPEMYMBI, IPUMEHSTH PE3yNbTaThl HCCIEAOBAHUS K MTOCTPOCHHUIO IPaPUKOB;
WCIOJIb30BaTh MPOU3BOIHYIO JJISl HAXOXKICHUS HAWJYYIIEro PEUICHUSB MPUKIATHBIX, B
TOM YHCJIE COLIUAIBHO-PKOHOMUYECKUX, 3a1auax;

OTIEpUPOBATH MOHITUSIMH: TIEPBOOOpA3HAsI M HHTETPal, MOHUMATh T€OMETPUICCKHITH
(bu3nuecKuii CMBICT MHTETpana;

HaXOJHUTh MEPBOOOPA3HBIC ATEMEHTAPHBIX (PYHKIINIA, BEIYUCISATH HHTETPAIIO GopmyIie
Hrrorona—Jleiioumiia;



peuiath NPUKIIAAHBIC 3aJa4i, B TOM YHCJIC COUHUAIIbHO-3KOHOMHUYCCKOI'O I/I(l)I/I?:I/I‘IeCKOI‘O
XapakTepa, CpCACTBAMU MATCMATUUYCCKOI'0 aHaJIM3a.

K xonmy oOyuenus B 11 kiacce oOyyaromuiicsi MOJMYYHT CIEIYIOIIUE MPEIMETHBIC

pe3yabTaThl MO OTHENBHBIM TeMaM (enepaabHOl pabdoyeil mporpamMmbl ydeOHOTO Kypca

«Anrebpa 1 Hadaa MaTeMaTUIECKOTO aHAIN3a» HA YIJIy0JIeHHOM YPOBHeE:

Yucna ¥ BLIYUCIIEHU

cBOOOTHO OIIepUpPOBATH HOHSITUSIMHU: HaTypaJbHOE 51 LeJ0e 4YHUCIIO,
MHO>KE€CTBAHATYPAJIbHBIX U LIEJBIX YMCEJ, MCIOJIb30BaTh MPU3HAKU JEIMMOCTH LIEJBIX
gucen, HO/lu HOK HarypanbHbIX uMcen Juid pelieHus 3aAad, NPUMEHSTHh alrOpUTM
EBxmuna;

CBOOOJHO ONEpUPOBATH MOHATHUEM OCTaTKa 110 MOJYJIIO, 3alIMChIBATh HATypaJlbHbICUHCIIA
B Pa3JIMYHbIX NO3UIIMOHHBIX CUCTEMAaX CUMCIICHUS;

CBOOOJHO OINEpPUPOBATh MOHITUAMM: KOMIUIEKCHOE YHCIO U MHOXECTBOKOMILIEKCHBIX
yucell, MPEeJCTaBJIATh KOMIUIEKCHBIE UYMCIa B airedpanvyeckoid HUTPUTOHOMETPUUYECKOM
(hopme, BBITIOJHATH apuMETHUUECKHUE OTIepallud ¢ HUMH UH300paxkaTh Ha KOOPIUHATHOM
IIJIOCKOCTH.

VYpaBHEHHUS 1 HEPABEHCTBA!

CBO0OJTHO OTIEPUPOBATH TOHATHUSIMU: HUppalMOHATILHEIE, MoKa3aTeIbHBIC
wiorapuMuueckue  HEpaBEHCTBA,  HAXOAMTh  HMX  pEIIEHHs C  TOMOIIBIO
PaBHOCHJIbHBIXIIEPEXO/IOB;

OCYILIECTBIISITH OTOOp KOPHEH MpU pelIeHUH TPUTOHOMETPUYECKOTO YPaBHEHHUS,

CBOOOHO OTIepUpPOBATH HOHSTHEM TPUTOHOMETPHUUYECKOE HEPaBEHCTBO,
MPUMEHATHHE00X0AUMbIE bopmyIbl JUTSE pelieHus OCHOBHBIX TUIIOB
TPUTOHOMETPUUECKUX

HEPaBEHCTB;

cBOOOJIHO ONIEpUPOBATh MOHATHSMHU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUN WHEPABEHCTB,
PaBHOCWIIbHBIE CHCTEMbl U CHUCTEMBI-CIEJCTBHS, HAXOOUTh PELICHUACUCTEMBl U
COBOKYITHOCTEH pallMOHAJIBHBIX, HPPALIMOHAIBHBIX, I0KA3aTEIbHBIX WJIOTapu(PMUUECKUX
yYpaBHEHUH U HEPABEHCTB;

pelmaTh  palUoOHalbHblE, UpPpalMOHAIbHBIE, IIOKa3aTelIbHbIE, JIorapudmMuyeckue
UTPUTOHOMETPUYECKHE YPABHEHUSI U HEPABEHCTBA, COJIEpIKaIlle MOAYIN U ITapaMeTphl;
IIPUMEHATH rpaduuecKre METOIbl Ul PellieHUs ypaBHEHUH U HEPaBEHCTB, a TaKkXke3alau
C MmapaMeTpaMu;

MOJICIUPOBATh  pealbHble  CUTyalluM  Ha  si3bIKe  aureOpbl,  COCTaBIAThH
BBIPAKEHUS,YPABHEHMSI, HEPABEHCTBA M MX CUCTEMBI 10 YCIOBHIO 3a/1a4M, MCCIEN0BATh
MOCTPOEHHBIEMOJIEIM € MCIIOJIb30BaHMEM ammaparta anreOpbl, HMHTEPIPETUPOBAThH
MIOJTy4E€HHBIMPE3yNbTar.

OyHKIUHN U TpapUKH:

CTPOUTH IpaUKU KOMIO3UIMHM (YHKIUI C MOMOIIBIO 3JIEMEHTAPHOTOMCCIEIOBaHUS U
CBOMCTB KOMITO3UITNH JIBYX (DYHKIIHIA;

CTPOHUTH reOMETPUYECKHUE o0pa3bl ypaBHEHUH 51 HEPaBEHCTB Ha
KOOPAMHATHOUILIOCKOCTH;

cBOOOJTHO OTIEPUPOBATH MOHATUAMU: I'PA(YUKU TPUTOHOMETPUUECKUX (PYHKITUI;



— TPUMEHATH (PYHKIUH IJIS MOJICTHPOBAHKS M UCCIIECIOBAHUS PEATbHBIX MPOIIECCOB.
Havana matremaTn4eckoro aHanusa:

— HCIOJIb30BaTh TPOU3BOAHYIO JUIsI HCCIEeNOBaHUs (YHKIMM HAa MOHOTOHHOCTB
HUAKCTPEMYMBI;

— HaxoJWUTh HauOoJbllIee U HAUMEHbIIIEE 3HaUeHUS QYHKIIUU HENPEPbIBHONWHA OTPE3KE;

— HCHOJIb30BaTh MPOU3BOJHYIO I HAXO0KJIEHUS HAWIYYIIEro PELICHUSB MPUKIAJHBIX, B
TOM 4YHUCJIE COLMAJIbHO-d)KOHOMUYECKUX, 3aJadax, U1 OIPEICIICHUsCKOPOCTH M
YCKOPEHUs Ipoliecca, 3a[aHHoro (hopMysoi uim rpagukoM;

— cBOOOIHO OIIepUpPOBATH HOHSITUSMU: nepBooOpasHasi, onpeenEHHBIN
WHTETPAJL,HAX0IUTh MEPBOOOPA3HBIC dJIEMEHTAPHBIX (DYHKIIUM M BEIYUCIATH HHTETPA 10
dbopmyneHrroTrona—JleitbHuma;

— HaXOJWTh IJIOUIA/IU MJIOCKUX PUTYp U 00BEMBI TEJT C MOMOIIBIO HHTErpaa;

— UMEeTh IpPEJICTaBICHHE O MaTeMaTHYeCKOM MOJEIUPOBAHWU Ha IMPUMEPECOCTABIICHUS
muddepeHInanbHBIX YPaBHEHHI;

— pewaTh NPUKIATHBIE 337a4d, B TOM YHCIIE COLMAIbHO-3KOHOMHYECKOTO M(U3HUECKOTO
XapakTepa, CpeACTBaMH MaTeMaTUYeCKOTo aHaIu3a.

COAEPXAHUE YYEBHOI'O KYPCA «AJI'EBPA 1 HAUAJTA
MATEMATHUYECKOI'b AHAJIN3A» 10 - 11 KITACC

10 KJIACC Bba3oBblii ypoBeHb

Ywcaa ¥ BEIYUCIICHUS

Panmonaneupie urcia. OOBIKHOBEHHBIE U JCCATHYHBIC TPOOH, MPOIEHTHI, OECKOHEYHBIC
nepuoAndeckue  Apoou. ApudmeTrndeckue omepanud € palMOHAIBHBIMH  YHCIIAMH,
nmpeoOpa3oBaHUsl YMCIOBBIX BhIpaKEeHUU. [IpuMmeHeHue npoOei M MPOIEHTOB IS pelIeHUs
MPUKJIAHBIX 33]1a4 U3 Pa3IUIHBIX OTPACiIC 3HAHUH U peabHOM )KU3HU.

JleficTBUTENbHBIC YMCIa. PalmoHaIbHBIC W UPpallMOHATIbHBIC YHClIa. ApU(DMETUUSCKHE
OTepalNK C ACHUCTBUTEIBHBIMHM YKclIaMu. [IpuOarkEHHBIC BBIUMCICHUS, TTpaBUjia OKPYIJICHHUS,
MPUKHJIKA M OLIEHKA Pe3y/IbTaTa BEIYMCICHHM.

Crenenp ¢ menbiM nokasareneM. CtangapTHas (opma 3alHucH JICHCTBUTEIBHOTO YHCIIA.
Hcnonp3oBanne mnoaxonasmed ¢GoOpMbl 3amuCH  JICHCTBUTEIBHBIX YHCEN I pelIeHUs
MPaKTUYECKHX 33J1a4 U MPEACTABICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypaibHOW creneHu. JleiicTBUs C apupMETHUYECKUMU
KOPHSIMH HAaTypaldbHOM CTEIEHHU.

CuHycC, KOCMHYC U TaHT€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHTE€HC
YUCJIOBOTO apryMeHTa.

VYpaBHEHUS 1 HEpaBEHCTBA

TokaecTBa U TOXKAECTBEHHBIE TPEOOPA30BAHMUSL.

[IpeoOpazoBaHre TPUTOHOMETPUUYECKUX BbIpakeHH. OCHOBHBIE TPUTOHOMETPHUYECKHE
(bopMyIbI.

VYpaBHeHue, KOpeHb YypaBHeHUsA. HepaBeHCTBO, pelieHue HepaBeHCTBA. Meron
WHTEpBAJIOB. PerieHne mensix W IpoOHO-pallMOHANBHBIX YpaBHEHHMH M HEpaBeHCTB. PemieHue
UppalMOHATILHBIX YPaBHEHUI U HEPABEHCTB.

Pemienne tpuronomerpuueckux ypaBHeHUU. [IpumeHeHue ypaBHEHUN W HEPaBEHCTB K



PELICHNIO MaTeMaTHYECKHX 3a7a4 U 331a4 U3 Pa3JIMYHbIX 00JaCTe HAyKU U peabHOMN KU3HMU.

OyHKIMH U TpapuKH

Oynkys, cnocoOsl 3aanus GyHKun. ['padux GyHKImM.

B3anmuo o6parubie@yHkin.O0MacTh ONpeAeeHUs U MHOYKECTBO 3HAYCHUN (DYHKITUH.
Hynu ¢pyaxmum. [IpomexxyTkn 3HaKonocTostHcTBa. YETHBIE M HEUETHBIE (DYHKITUH.

Crenennasi GyHKIUS C HATYpaIbHBIM H IIENIBIM NIOKa3zateseM. E€ cBolicTBa urpaduxk.

CoiicTBa u rpaduk KOpHS N-0if CTETICHHU.

Tpuronomerpuueckas OKPY>KHOCTB, OTpe/esieHue TPUTOHOMETPUUECKUX
(GYHKIMHYNCIIOBOTO apryMEHTAa.

Hauana MmaTeMaTu4eckoro aHanusa

ITocnemoBaTenLHOCTH, CHoCOObI 3aaHus MOCJIEIOBATEIILHOCTEN.
MOHOTOHHBIETIOCIIETIOBATEILHOCTH.

Apudmernueckas " reomMeTpuydecKas IIPOTPECCHUMU. beckoneyHo
yOBIBarOIIasTeOMETpUUECKAS MIPOTPECCHSI. Cymma OECKOHEYHO yOBIBaIOIIIEH

reoMmerpuyeckounporpeccu. opMyia CI0KHBIX MPOLUEHTOB. Mcnonb30BaHuEe porpeccun st
pelIeHHUsIpeabHbIX 3a]]a4 TPUKIIATHOTO XapaKTepa.

MHoO€ecTBa U JIOTHUKa

MHoOxecTBO, omepauuu Haj MHOXecTBaMu. Juarpammsbl Jiniepa—Benna.llpumenenue
TEOPETHUKO-MHOXECTBEHHOTO aIapara JJisi ONWCAaHHS PEATbHBIXIIPOUECCOB W SBJICHUM, TPHU
pemeHun 3amad U3 Opyrux y4eOHbIX mpenMeroB.OmpeneneHne, Teopema, CIEICTBHE,
JI0Ka3aTeNIbCTBO.

10 KJIACC ¥Yray0JieHHblii ypOBEHb

Yucna v BBIYUCICHUS

PanmonansHbie yncna. OObIKHOBEHHBIE U AECATHYHBIE APOOH, NMPOLEHTHI, OECKOHEYHBbIE
nepuoandeckue apoodu. Ilpumenenue nqpodeit 1 NPOLIEHTOB JUIsl PEIIeHUs IPUKIIaJHbIX 33134 U3
Pa3IMYHBIX OTpaciel 3HAHUW U peATbHOM KU3HHU.

JelicTBuTenpHble uncia. PanmoHanbHble W MppalUOHaNbHbIe yuciaa. ApupMeTnyeckue
omnepauuu ¢ JEHCTBUTEIBHBIMU 4YHcIaMU. MOIynab NEMCTBUTEIBHOIO 4MCIA U €r0 CBOMCTBA.
[TpubnnxEHHbIE BBIYMCICHUS, NpPaBUIA OKPYIJICHMs, IpPHUKHIKA W OLIEHKAa pe3yibTara
BBIUHCIICHUM.

Crenensp ¢ nenbM nokaszareneM. bunom Herorona. Micnonb3oBanue noaxonsiiei Gpopmel
3alMCH JEHCTBUTEIBHBIX YNCEN Ul PEIICHUS IPAKTUYECKUX 3a7ad U IPEICTABICHUS JaHHbIX.

Apudpmernueckuii KOpeHb HaTypaJbHOM CTerneHu U ero cBoiictBa. CTemeHp cC
palMOHaIbHBIM [T0KA3aTEIEM U €€ CBOMCTBA, CTENEHD C AEHCTBUTEIbHBIM IIOKA3aTEIIEM.

Jlorapupm umncna. CoiictBa sorapudma. JlecsTHUHBIE U HaTypajJbHbBIC JIOTapU(MBI.
CuHyC, KOCHHYC, TAaHI€HC, KOTaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC U
apKTaHI€HC YHUCIIOBOIO apryMEHTa.

YpaBHEHMSI U HEPABEHCTBA.

ToxnecTBa M TOXIECTBEHHBbIE IpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCUIIbHBIE YpaBHEHUS U yPaBHEHUA-CIICCTBUS.

HepaBencTtBo, pemieHne HepaBeHCTBA. (OCHOBHBIE METOJABI pELICHUS LENbIX M JpOOHO-
palOHaIbHBIX YPAaBHEHUH U HEPABEHCTB.

MHorousneHsl 0T OJJHON EPEMEHHOMU. JleIeHre MHOTOYWIeHa Ha MHOTOYJIEH C OCTaTKOM.
Teopema bezy. MHorounens! ¢ nensiMu kodgpdunuentamu. Teopema Buera. [IpeoOpasoBanus



YHUCJIOBBIX BBIPAKEHUM, COJIEPKAILIUX CTEIICHU U KOPHU.

Wppanmonanehbie  ypaBHeHUs. (OCHOBHBIE METOJABl PELIEHUS HPPALMOHAIBHBIX
ypaBHeHUH. [lokasaTenbHble ypaBHEHMUS.

OcHOBHBIE METO/IBI PEIICHHS MMOKa3aTeNbHBIX ypaBHeHUH. [IpeoOpa3oBanue BhIpaKCHHUIA,
comepxkamux Jjorapumsel. Jlorapudmudeckne ypaBHeHHs. OCHOBHBIE METOJBI PEIICHUS
JorapuMUIECKUX ypaBHECHUH.

OcHoBHble TpUroHoMmerpuueckue @opmynsl. I[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX
BBIpQXKCHUI. PenieHne TpPUTOHOMETPUYECKUX YpaBHEHHMW. PelleHne cucTeM JMHEHHBIX
YpaBHEHUU.

Marpuma cucTeMbl JIMHEHHBIX YypaBHeHHWH. Ompenenurtens MaTpuipl 2X2, ero
T€OMETPUYECKHUI CMBICI M CBOMCTBA, BBIYHMCICHHUE €r0 3HAYEHUS, IPUMEHEHUE OIPEIACIIUTENS
JUISl pPEILIEHUS] CUCTEMBI JIMHEHHBIX YPABHEHUM.

Pemrenne nmpuknagHbeIX 3a4ad  C  [IOMOIIBKD CHCTEMBI JIMHEWHBIX YpaBHEHUM.
HccnenoBanue mOCTPOEHHOM MOJENM € MOMOLIBIO MaTpul] M omnpenenuteneid. Iloctpoenune
MaT€MaTHYECKUX MOJEIEH pEaJIbHOW CUTyallMd C IIOMOIIbIO YPaBHEHHM W HEPaBEHCTB.
[IppuMeHeHNe ypaBHEHMII M HEPABEHCTB K pPEHICHUI0 MAaTEMaTUYEeCKHMX 3aJad M 3aJad H3
pa3IMYHbIX 00JacTel HayKH U pealbHON KU3HMU.

OyHKIMU U TpaduKu

OyHKuus, cnocoObl 3aaanud QyHkuu. B3anmuo obpatHble pyHkiuu. Komnosunus QyHKINH.
I'padux Gyakmum. dneMeHTapHbIe MpeoOpa3oBanus rpa@ukoB GyHKui. O0IAaCTh ONpeaeIeHUs
1 MHOKeCTBO 3HaueHu# pynkumu. Hynu ¢yakiuu. [IpoMexyTku 3HaKOMOCTOSTHCTBA. YETHBIC 1
HeuéTHble (QyHKuuH. [lepuoanueckue ¢yHkuuu. IIpomMeKyTKH MOHOTOHHOCTH (DYHKIIHH.
MakcuMymbl 1 MUHMMYyMbl QyHkuuu. HauGosbliee M HauMmeHblee 3HAYeHHMs] (PYHKIMM Ha
npoMexxyTke. JIuHeWHas, KBaapaTWyHas W JApOOHO-TMHEWHas QYHKIUWA. OJIeMEHTapHOe
UCCIIEIOBAaHUE U TIOCTPOEHUE UX TPaPUKOB.

CreneHHas (QyHKUUS C HaTypaJbHBIM M LeJbIM Noka3arteneMm. E€ cBoiicTBa u rpadux.
CBoiicTBa U rpaduk KOpHsS n-oi CTENEHU Kak (PyHKUMHM OOpaTHOM CTENEHH C HaTypajbHbIM
II0Ka3aTeJIEM.

IToka3zaTtenpHast U Jorapupmuueckas GyHKIUHU, UX CBOMCTBA U rpaduku. McnonpzoBanue
rpa¢pukoB  (QyHKUMH I pelieHMs  ypaBHEHMH. TpUroHoMeTpuuyeckas  OKpPYKHOCTb,
oIpeieNieHne TPUrOHOMETPUUECKUX (YHKIMI YUCIOBOTO apryMeHTa.

OyHKIMOHANbHBIE 3aBHCHUMOCTH B pEalbHBIX IpolieccaX M sBiIEHUsAX. ['paduku
peaJIbHBIX 3aBUCUMOCTEM.

Hagana maTemaTnueckoro aHajinsa

[TocnenoBarensHOCTH, CHoco0bI 3aaHus NOCJIE0BATEIBHOCTEN. Meton
MaTeMaTU4eCKON MHAYKIMU. MOHOTOHHBIE U OIPaHUYEHHBIE I10CIIEI0BATEIBHOCTH.

HcTopust BOSHUKHOBEHHSI MaTeMaTHYECKOro aHalIM3a KaK aHaiu3a OSECKOHEYHO MaJIbIX
BEJINYMH.

Apudpmernueckass U reoMeTpuyeckas rporpeccud. beckoHeuHo — yObIBaromas
reomerpuueckas nporpeccus. CyMMa O€CKOHEYHO YOBIBAIOIIEH T€OMETPHUYECKON MpPOrpecCcHu.
JInHeNHBI1 M OKCHOHEHIUanbHBIM pocT. Yucimo e. dopmyna CIOXKHBIX IPOLEHTOB.
Hcnonp30Banue Nporpeccuu Aiis peLIeHUs peaabHbIX 3a1a4 IPUKIAJIHOIO XapaKTepa.

HenpepbiBHble (yHKIMH M uUX cBoiicTBa. TOYkM pa3pbiBa. ACHUMNOTOTHI T'padUKOB
¢ynkuuii. CBoiicTBa (QyHKIMI HENpEephIBHBIX HA OTpe3Ke. MeToJl MHTEPBAIOB JJIS PELICHHUs
HepaBeHCTB. [IprMeHeHre CBOWCTB HEMPEpbIBHBIX (DYHKLUHN IS pelIeHus 3a1ad.

IlepBas u BrOpas mpou3BojaHble (YyHKIUH. OnpenencHue, TeOMETPUYECKUd U



¢u3nYecKuii CMBICII TPOU3BOAHON. VYpaBHEHHME KacaTelbHOH K Tpapuky  (QYHKIHH.
[IpousBoanbie sneMeHTapHbIX (yHKUMK. [Ipom3BoaHas CyMMBbI, MPOU3BENEHHS, YAaCTHOTO W
KOMIO3ULIUHN (PYHKITHH.

MHoOXxecTBa U JIOTHKa

MHoXecTBO, Omnepaluu HajJ MHOXECTBAaMHM W UX cBoiicTBa. [luarpammbl Ditnepa— BenHa.
[IpumeHeHne TEOPETUKO-MHOXKECTBEHHOIO ammapara JUlsl ONMCAaHUsl pEeaJIbHbIX IPOLIECCOB U
SBJICHUH, NpPU PELIEHUU 3aJad M3 JpYyrux ydeOHbIX mnpeameroB. OrmnpexaeneHue, Teopema,
CBOMCTBO MaTEMaTUYECKOTO 00BEKTA, CIEICTBUE, 1I0KA3aTEIbCTBO, PABHOCUIIbHBIE YPABHEHHUS.

11 KJIACC Bba3oBblii ypoBeHb

Yucna v BBIYKCIICHHUS.

Harypanenbie u nensie uncia. [Ipu3Haky AeIMMOCTH LEIBbIX YHCEIL.

Crenens ¢ pallMOHAIBHBIM TOKa3aTeneM. CBOMCTBA CTETICHHU.

Jlorapudm ymcna. JlecaTuuHble U HaTypaibHbIE JOrapru(MBbI.

VYpaBHEHHUsI U HEPABEHCTBA.

[IpeoGpa3oBanue BbIpa)EHHH, COAEPKAIIMX JIOTAPUPMBI.

[IpeoGpa3oBanHue BbIpax)eHH, COAEPIKAIINX CTENIEHU C pallMOHAIbHBIM MOKa3aTeNIeM.

[Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloxa3zarenpHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHNs: U HEPABEHCTBA.

CucteMbl JIMHEHHBIX ypaBHEHUU. PelieHne mpukimaaHbIX 3a7ad C MOMOIIbIO CHUCTEMBbI
JINHEMHBIX YpaBHEHUH.

Cucrembl ¥ COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHNe ypaBHEHHM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTeMaTHYECKHUX 3a1ad U
3aJa4 U3 pa3IM4HbIX 00JIaCTeH HAYKU U PealbHOM XKU3HU.

OyHKIUU U TpaduKy.

Oyukiusa.  [lepuoanueckue ¢yHkuumu. IIpoMexyTKM MOHOTOHHOCTH — (DYHKLHMH.
MakcuMymbl 1 MUHMMYyMbl (QyHKuuu. HanGombliee ¥ HauMmeHbllee 3HaueHHE (DyHKIMM Ha
IIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIUHN, UX CBOICTBA U rpaduKy.

IToxa3zaTenbHast u norapupmudeckas GyHKIUU, UX CBOMCTBA U TpadUKH.

Hcnonb3oBanue rpagukoB GyHKUMH A7 pelIeHUs] ypaBHEHUH U JIMHEHHBIX CHCTEM.

Hcnonb3oBanue rpadukoB (yHKUUH JUIsl UCCIENOBaHMS MPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpPBbI€ BO3HUKAIOT NPH PELLICHUHM 3334 U3 JPYruX ydeOHBIX IPEIMETOB U pealbHOM KU3HU.
Havana maTemaTnueckoro aHanusa.

HenpepsiBHble GyHKIIMN. MeTO] HHTEPBAJIOB /IS pellIeH!s] HEPABEHCTB.

IIpousBoanas Gpynkuuu. ['eomerprueckuii 1 GU3MUECKHI CMBICT TPOU3BOTHOM.

IIpounsBoaHbIe AreMeHTapHBIX (QYyHKUUN. DOPMYIIbl HaX0XKIEHUS TPOU3BOJIHON CYMMBI,
MIPOU3BEJICHUS U YACTHOTO (YHKIHUI.

[IpumeneHnne NPOM3BOJHONW K HCCIEIOBaHMIO (YHKIUH Ha MOHOTOHHOCTh U
SKCTpeMyMbl. Haxosk/1eHre HanOoJIbIIero 1 HAMMEHBIIETo 3HaYeHUs (PYHKIIUU Ha OTpe3Ke.

[Ipumenenre Tponu3BOAHON Il HAXOXKICHHS HAWTYUIIEr0 PELICHNs B IPUKIAIHBIX
3ajavax, JAJIs ONpeJieNIeHUs] CKOPOCTH Ipoliecca, 3aJaHHOTO (GOPMYIION UITH rpauKOM.

IlepBooOpa3nas. Tabnuia nepBooOpa3HBIX.



Wuterpan, ero reoMerpudeckuid ¥ (U3NUECKU CMBICI. Bbluncienue uHTErpana Io
dbopmyne Herorona—JIeitbnua.

11 KJIACC Yriy0/ieHHbIH YPOBEHb

Yucna v BBIYKCIICHHUS.

Harypanbubie u nensle uucna. llpuMeHeHue NpU3HAKOB AETUMOCTU LEJIBIX YHCEN,
HauOompImiA o0t nemmrens (nanee — HOJl) u HanMeHnbinee obmee kpatnoe (ganee - HOK),
OCTaTKOB I10 MOAYJII0, airopuTMa EBKiinja s penienus 3a1a4 B LEJIbIX YnCax.

KommnekcHpie uwncna. Aunrebpaumdeckass W TpUTOHOMETpHuYeckas (OpMBI  3amlucu
KOMIIJIEKCHOTO 4ncia. ApudMerndyeckue omnepanuy ¢ KOMIUIEKCHbIMU yuciaMu. M300paxenue
KOMIUJIEKCHBIX YMCEN Ha KOOpAUHATHOU TiockocTu. @opmyna Myaspa. Kopau n-oii crenenu u3
KOMILJIEKCHOTO uyucia. llpruMeHeHue KOMITJIEKCHBIX 4YuceNn Uil peleHuss (QU3HYECKuX U
reOMETPUUECKUX 3a/1ad.

VYpaBHEHHUsI U HEPABEHCTBA.

Cucrema U COBOKYITHOCTh YypaBHEHUH W HEpaBEHCTB. PaBHOCHIIbHBIE CHCTEMBI U
CUCTEMBbI-CJIEICTBUS. PaBHOCHUIIbHBIE HEPABEHCTBA.

OTO60p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHHH C IOMOIIBIO TPUTOHOMETPUUYECKOU
OKPYKHOCTH. Pellienne TpuroHoMeTpuueckux HepaBeHCTB.

OcCHOBHBIE METO/IbI PEIlIEHUs TOKA3aTEIbHBIX U JIOTapU(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS HPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE ~ METOJBl  PEIIEHHS CUCTEM M COBOKYIHOCTEH  pPAalMOHAJIBHBIX,
MppalMOHAIIbHBIX, TOKA3aTENbHBIX U JIOTApU(PMUYECKUX YpaBHEHUH.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IApaMETPaMU.

[IpuMeHeHne ypaBHEHMI, CHCTEM M HEPABEHCTB K PEIICHHI0 MAaTEMaTUYECKUX 3a/1ad U
3ala4 U3 pazNUYHbIX oOJjacTed HAyKd M pPEaJbHOM >KU3HHU, WHTEpIpeTalus MOJyYeHHbBIX
pe3ynbTaTOB.

OyHKIUU U TpaduKy.

I'paduk xkommosunuu pyHkumii. 'eomerpudeckue oOpa3bl ypaBHEHUM M HEPABEHCTB Ha
KOOPAMHATHOU MJIOCKOCTH.

Tpuronomerpuueckue GyHKINU, UX CBOICTBA U TPaPUKH.

I'padmyeckne mMeTonpl peuieHUs YpaBHEHUN U HepaBeHCTB. I 'paduueckre MeToabl
peuieHus 3a1a4y ¢ napameTpamH.

Hcnonb3oBanue rpadukoB QyHKUIUN U UCCIEIOBAaHUS IPOILIECCOB U 3aBUCUMOCTEHA,
KOTOpbI€ BO3HUKAIOT MPH PELICHUHU 33]a4 U3 APYruX y4eOHBIX MPEAMETOB U PeaJbHOU )KU3HU.
Hauana matemaTuyeckoro aHainsa.

[IpuMeHeHne TMPOM3BOAHON K HCCIENOBaHMIO (YHKIMH HAa MOHOTOHHOCTh H
sKcTpeMyMbl. HaxosxieHne HauOoIbIIero 1 HAaMMEHbIIEro 3HaUeHU HelpepbIBHOM (DyHKIIMU Ha
OTpE3KE.

[IpumeHeHre NPOM3BOJHON ISl HAXOXKIACHHWS HAWIYYIIEro pPEIIEHUs B IPHUKIATHBIX
3ajjavax, A OIpeNeNieHHs CKOPOCTH M YCKOPEHHUs Ipoliecca, 3aJaHHOTO (GOpMyJIol WM
rpauKoM.

IlepBooOpa3Has, OCHOBHOE CBOICTBO mepBooOpa3HbIX. [lepBooOpa3Hble 31MeMEeHTapHBIX
¢ynkuuit. [IpaBuina HaXoXIEHUs TEPBOOOPA3HBIX.

NHurerpain. I'eomeTprdeckuil CMbICI UHTErpaia. BeldyucieHne onpenenéHHoro HHTerpaia
no popmyne Herorona—Jleitbuuna.



[IpumeneHne MHTErpana Jjs HAXOXKICHUS IUIOUIAJeH MIOCKUX GUryp U 00bEMOB
F€OMETPUYECKUX TEl.

[Tpumeps! pemennii auddepeHnmanbHpIX ypaBHeHUH. MaTeMaTnieckoe MOAETMPOBAHNE
peabHBIX MPOIECCOB C MOMOIIBIO U] epeHInanbHbIX ypaBHEHUH.



TEMATHNYECKOE INTAHUPOBAHUME YYEGEHOI'O KYPCA

10 KJIACC

Bba3oBblii ypoBens (70 yacoB)

YriayoJsennblii ypoenb (140 yacoB)

Hazpanue pa3zaena (TeMbl)
(umcio 4acoB)

OcHOBHOE cojiepKaHue paszeiia (TEMbI)

Hasanue paznena (Temsl) (4MCIIO
JacoB)

OcHOBHOE cojiep)aHue pa3jeia (TEMbI)

MHOK€eCcTBa pallHOHAIBHBIX
U NEHUCTBUTEIBHBIX
gycell. ParimoHansHBIE

YpaBHEHUS U HEPABEHCTBA
(14 9)

MHO0XeCTBO, ONlepaIiuy HaJl MHOKECTBAMHU.
Jluarpammel Ditiepa—BenHa.
Panronansabie yncia. OOBIKHOBEHHBIEC U
NECATUYHBIC IPOOU, TPOTICHTHI,
OECKOHEYHBIC TIEPUOTUUECKHE TPOOH.
Apudmernueckue ornepanuu ¢
paloOHaTBHBIMU YUCIIAMH,
MpeoOpa30BaHMs YHCIOBBIX BHIPAKEHHH.
[Ipumenenue 1podeit 1 MPOLEHTOB [T
[peleHus MPUKIAIHBIX 3a1a4 U3 Pa3IMYHbIX
OTpacieil 3HaHUH U PeabHOMN )KU3HH.
JleiicTBuTenbHBIC ynciia. PanoHaabHbIE U
MpPPALMOHAIIBHBIE YHCIIA.
ApudmeTnyeckue ornepanuu ¢
NEHUCTBUTEIbHBIMU YUCIIAMM.
[[pnOmkEHHBIE BRIYUCIICHUS, TIPaBUIIa
OKPYIJICHHS], IPUKUKA U OIICHKA
pe3yibTaTa BEIYUCICHUN.

ToxecTBa v TOXKIAECTBEHHBIE
peoOpa3oBaHus. Y paBHEHUE, KOPEHb
ypaBHeHUs1. HepaBeHCTBO, perieHue
HepaBeHCTBA. MeTo1 MHTEPBAJIOB.
Pemenue nensix u poOHO-palMOHATBHBIX
YpaBHEHUH U HEPaBEHCTB

MHO0X€eCTBO AEMCTBUTEIBHBIX
YUCEl.

MHOTO4JIEHBI.

PanroHanbHbIE ypaBHEHUS U
HEpaBEHCTBA.

Cucrembl TMHENHBIX YPaBHEHUN

(28 u)

MHOXECTBO, Onepaluy HaJ MHOXXECTBAMH
U WX cBoiicTBa. Jlmarpammel Diinepa —
Benna. /lpumenenue meopemuxo-
IMHOICECMBEHH020 annapama O peueHus
3a0au.

Pannonansubie uncna. OOBIKHOBEHHBIC U
NeCTUYHBIE TPOOH, TPOTICHTHI,
OECKOHEYHBIC MTEPUOTUUECKHUE IPOOH.
[Ipumenenue qpobeii u IPOLEHTOB IS
pelIeHUs MPUKIIAIHBIX 3aa4.
JleicTBUTENBbHEIC Yncia. ParinoHansHbIe U
MPPALMOHAIIBHBIE YHCIIA.
ApudMeTHIeCKHe OTepauy C
NIEHCTBUTEIbHBIMU YncIaMu. Mooyo
OelicmeUumenbHo20 YUCid U e20 C80UCMad.
[TpuOakEHHBIC BRIYUCIICHUS, TIPAaBUIIa
OKpYIJIEHUS, TPUKUJIKA U OLIEHKA
pe3ynbTaTa BBIYUCICHUM.

OcHogHble Memoovl peuieHUs Yevlx u
OpOOHO-PAYUOHANLHBIX YPAGHEHUT U
Hepagencmas. Muozounenvt om 0OHOU
nepemennou. /lenenue MmHo2ounena Ha
MHo2ouNeH ¢ ocmamkom. Teopema besy.
\MHoeounenvl ¢ yervimu Ko3gghuyuenmamu.
Teopema Buema.

Pewienue cucmem nuHelinbix ypagHeHul.
‘Mampuya cucmemvl TUHENUHBIX YPAGHEHULL.
Onpeoenumens mampuysl 2X2, e2o
ceoMempudecKull CMbLCll U CBOUCMEBA;

BblYUC/ICHUE €20 3HAYECHU, NPUMEHEHUEe




onpeoenumerst 015 peuleHusi CUCeMbl
IuHetiHbLX ypasHeHull. Pewenue
NPUKTAOHBIX 3A0aY C NOMOUWBIO CUCTEMbL
VIUHELIHbIX YPABHEHUT

OyHKIUU U TpaduKy.
Crenelb C 1EeIbIM
moKa3zaTeyeM

(6 )

DyHKIUSA, CTIOCOOBI 3a1aHus QYHKITUH.
B3anmuo obpatHbie pynkmuu. I'paduk
(GyHKIHH.

OO6nacTh onpeaeneHus: U MHOKECTBO
3HaueHui QpyHkuuu. Hymu Qynkiun.

[IpoMeEKyTKH 3HAKOIIOCTOSIHCTBA. YETHBIE U

HeuéTHble GyHKIMKN CTeneHb C LelbIM
[MOKa3aTEeJIEM.

CrannaptHas Gpopma 3anmucu
NefcTBUTENBHOTO uncia. McnonszoBanue
noaxozseit popmel 3anucu
NEMCTBUTENBHBIX YNCEN JUISl PELICHUS
MPAKTUYECKUX 3a]a4 U MPEICTaBICHUS
TTAHHBIX.

CreneHHasi GyHKIUS C HATYpaIbHBIM U

DyHKIUU
u rpaduku. CreneHHas QyHKIus
¢ 1eabIM okasareneM (12 )

DyHKIMsA, CrIOCOObI 3a1aHus (PYHKITUH.
B3anMuo oOpaTHbIe pyHKIIHH.
Komnosuyus ¢pynkyuti. I'padux GyHkmm.
DnemenmapHvle npeobpaz08arus
epaguxos ynxyuii. O6macTh
OTpeeNIeHUs] 1 MHO)KECTBO 3HAYCHHI
byukuuu. Hynu ¢pynkuuu. [TpomexyTku
3HAKONOCTOSIHCTBA. YETHBIE U HEYETHBIE
bynkuun. Ilepuoouueckue ghynkyuu.
[Ipomesicymku MOHOMOHHOCIU PYHKYUU.
\Maxcumymovl U MUHUMYMbL DYHKYUU.
Haubonbuiee u HaumeHbvuiee 3HAYEHUE
@yHKYUU Ha RpoMedCYmKe.

lunetinas, keadpamuynas u OpooHo-
uHelHas QyHKyuu. nemeHmapHoe




1esbIM rokaszateneM. E€ cBoiicTBa u rpaduk

ucciedosanue u NOCmpoeHue epagpuros
Smux QyHKyuil.

CreleHb ¢ IEIBIM II0Ka3aTelieM. hurnom
Hvromona.

CrenenHast QyHKIHSI ¢ HATYPAIBHBIM U
[ICIBIM ITOKa3aTeneM. E€ cBoicTBa n

rpadux

Apudmernyeckuil KOpeHb
N—oi1 CTeneHH.
WppannoHanbHbie

YpaBHEHHUS U HEPaBEHCTBA
(18 1)

ApudmeTnueckuil KOpeHb HaTypaabHOM
creneHu. JIeCTBUS ¢ apu(pMETHICCKUMHU
KOPHSIMU N—O# CTEIEHH.

Penienne nppanmoHaabHbIX YPaBHEHUN U
HEPABEHCTB.

CBoiicTBa u rpadvK KOpHsI N-Oi CTENEeHU

ApudmeTnueckuil KOpeHb n-ou
CTEIEHHU.

HppanmoHaibHble YpaBHEHUS
(18 1)

ApudpmeTHuecKkuil KOpeHb HaTypabHON
CTEIIEHU U €ro CBOMCTBA.
[Ipeobpazosanusi YUCI08bIX BbIPANCEHU,
cooeparcauyux cmenenu U KOpHU.
Uppanuonanbabie ypaBHeHUsI. OCHOBHBIE
METO/Ibl pEIICHUS HPPALMOHATIBHBIX
ypaBHEHUU. PasnocunvHble nepexooul 6
peulenuu UppayUoOHaIbHbIX YPAGHEHULL.
CBoiicTBa U rpaduK KOPHS N-0¥ CTETICHU
KaK (DYHKIIUU OOPAaTHOM CTETICHH C
HaTypaJbHBIM MOKa3aTesieM

Dopmysbl TPUTOHOMETPHH.
Tpuronomerpuyeckue

YPaBHCHUA
(22 )

CuHyC, KOCUHYC U TAHT€HC YHCIOBOTO
aprymMeHTa. ApKCHHYC, apKKOCHHYC U
APKTAHI€HC YUCIIOBOIO apryMEHTa.
TpuroHomerpudeckast OKpyKHOCTD,
OIIpEEICHUE TPUTOHOMETPUUECKUX
(dyHKLMI yncioBoro aprymerTa. OCHOBHbBIE
TPUTOHOMETPUUYECKHE (HOPMYJIBI.
[IpeoOpa3oBaHne TPUTOHOMETPUIECKUX
BbIpakeHUH. Pemenne
TPUTOHOMETPUYECKUX YPABHEHUU

TpuronomeTrpuyeckue

BbIPDAKCHUA U YPABHCHUA
(22 )

CuHyC, KOCHHYC, TAHI'€HC U KOTaHI€HC
YHCJIOBOIO apryMeHTa. ApKCUHYC,
APKKOCUHYC Y apKTaHI'€HC YHUCIIOBOTO
aprymeHra. TpuroHomerpudeckas
OKPY>KHOCTb, OIIPEIETICHUE
TPUTOHOMETPUUYECKUX (PYHKLUH YHUCIOBOTO
aprymenTa. OCHOBHbBIE
TPUTOHOMETPHUUYECKHE (POPMYIIBI.
[TpeoOpa3oBaHne TPUTOHOMETPUUYECKHX
BbIpakeHUN. Perienune

TPUTOHOMETPUUYECKUX YPABHEHUN




[TokazarenpHast (QyHKIIHSL.

[Ioka3arenbHbIC ypaBHEHUs
(10 1)

Cmenenb ¢ payuoHaibHbiM HOKA3amenem u
eé ceolicmea.

Ilokazamenvuas (hynkyus, eé ceolicmea u
epagux. Ucnonvzosanue epaghura
@yHKYUU 0I5l peutenusl YPAGHEHU.
Iloxazamenvhbie ypaguenusi. OCHOBHbIe
Memoobl pewieHuss NOKA3amelbHblX
ypasenenuu

Jlorapudmuueckas QyHKIHS.
Jlorapudmuueckre ypaBHEeHUs

(18 u)

Vloeapugpm uucna. Ceoticmsa noeapughma.
/lecamuunvle u HamMypaibHble 102apUPMbl.
IIpeobpazosanue svipadicenuil,
coOepaHcauux 102apugmoi.
Vlocapugpmuueckasn ¢hynkyus, eé ceoticmea
u epaghux. Ucnonvsosanue epaghura
GdyHKYyUuU Onsl peueHus ypasHeHul.
Jlozapugmuueckue ypasnenus. OcHogHble
Memoobl peuleHus 102apuph Muieckux
ypasnenutl. PagnocunvHuvle nepexoovl 6
peutenuu 1o02apugmuyeckux ypasHeHuil

HOCJ’IGI{OB&TCJ’IBHOCTI/I u

[pOrpeccuu
(6 9)

IlocnemoBaTenLHOCTH, CIIOCOOBI 3a0aHUs
rocJjieoBaTeabHOCTE. MOHOTOHHBIE
MOCJIEA0BATEILHOCTH.

ApudmMeTrueckas 1 TeOMeTpUIeCcKas
rporpeccuu. beckoneyHo yObiBaroas
reoMETpHUYECKasi IPOrPECCHS.

CymMa OeCKOHEUYHO yObIBaroIIen
reOMETPHUYECKOM MTPOTPECCUHU.

Dopmyra CIOKHBIX IPOLIEHTOB.
Vcnionb30BaHME IPOTPECCUU ISl pEeLICHUS
peaNbHBIX 337124 MPUKIIATHOTO XapaKTepa

[Tociie10BaTeIbHOCTH
u nporpeccuu (10 1)

[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS
[1OCJIENOBATEILHOCTEN. Memoo
IMamemamuyecKot UHOVKYUU.
MOHOTOHHBIE ¥ OTPAaHHUYEHHBIE
MOCIIeIOBATeIbHOCTU. Mcmopus ananuza
OEeCKOHEeUHO MATbLX.

ApudmeTrueckas U reoMeTpuiecKast
nporpeccuu. beckoneuno yObIBaromas
reoMeTrpuueckas nporpeccus. Cymma
0eCcKOHEYHO yObIBaIOIIEeH TeOMETPUYECKON
nporpeccuu. Jluneunwii u
9KCnoHeHyuanbHull pocm. Yucio e.
dopmyrna CI0KHBIX TPOIIEHTOB.
Vcnionib30BaHKe MPOTPECCUH ISl PEILICHUS

PCAIBbHBIX 3ala4 MPHUKIIAAHOTO XapaKTepa




HenpepoiBHble QpyHKINN.
[TpousBoanas (20 u)

Henpepulgubie (hyHKYuU u ux ceolicmaa.
Touka paspuviga. Acumnmomsi epaghuxos
¢ynxyuit. Ceoticmea ynkyutl
HenpepuleHbIX Ha ompeske. Memoo
uHmMepeanos Ojisi peuletust HepaeeHCcms.
IIpumenenue c80UCME HENPEPbIBHLIX
GdyHKyull Ons pewenus 3a0au.

Ilepeas u 6mopas npou3eooHvie YYHKYUU.
Onpeodenenue, ceomempudeckuil u
Quzuueckuii cMulCil RPOU3BOOHOI.
Ypasnenue xacamenvhoii k epaguxy
@yukyuu. IIpouzeoonvie s1emeHmapHbIX
¢yurkyuii. [Ipouzsoonas cymmei,
npou3ee0eHuUs, YaCmHO20 U KOMNOIUYUU

dynryui

[ToBTOpEeHUE, 0000IICHNE,
cUCTeMaTH3aIus 3HaHui (4

4)

OCHOBHBIC TIOHATHS Kypca anreOpbl U Havasl
MaTeMaThueckoro a”anusa 10 kiacca,
0000IIIeHNE Y CUCTEMATU3ALNS 3HAHUI

[ToBTOpEHME,
000011IecHHE,
CHUCTeMaTHU3alys 3HaHU I

(29)

OcCHOBHBIC IOHATHS Kypca alreOpsl U
HayaJl MaTeMaTudeckoro anaiansa 10
Kiacca, 0000IIeHHE U CUCTEMATH3alIH

3HAaHUU




[TOYPOYHOE TEMATHUYECKOE ITNTAHUPOBAHUE KYPCA AJI'EBPA 1 HAHAJIA MATEMATHUYECKOI'O AHAJIM3A

10 KJIACC
Bba3osblii ypoBens (70 yacoB) Yrayonenuvblii ypoBens (140 yacoB)

KomnuecTBo yacos Tema ypoxka Tema ypoxka ‘ KommuecTBo yacos
Tema: Muoscecmeo oeiicmeumenvhuix uucen. Muozounenst. Payuonanshsie ypasnenus u nepagencmea. Cucmemut nuneiinvix ypagnenuit (14u |
28u)

1 Henens

2 MHO0X€eCTBO, OIlepaluy HaJi MHOXKECTBAMH.
Jlnarpammel Diinepa—Benna. PanmonanbsHble yncia.

[ Ipumenenue meopemuro-mHOHCECMEEHHO20 2
annapama 013 peuwtenus 3a0ay. Mooy
0eticmeumenbHO20 YUCIA U e20 CEOUCMEA.

2 HexeJas

2 OOBIKHOBEHHBIE U JIECATUYHBIC IPOOH, TIPOIIEHTHI,
OCCKOHEYHBIC ITEPUOANICCKHUE TPOOH.
ApudMeTHIECKHE OTepaIuy ¢ parioOHaATbHBIMU
qHCIIaMH, Pe0OPa30BaHMS YUCIIOBBIX BBIPAXKCHU.

\Mnozcounenvl ¢ yenvimu ko3¢ puyuenmamu. 2
\Mrozcounenvl om 00HOU nepemenHol. Teopema
Buema.

3 neneasn

1 [Ipumenenue qpobeii ¥ IPOLEHTOB Ui PELICHUs
MPUKJIAIHBIX 33724 U3 Pa3IMUHBIX OTpacieil 3HaHUN 1
peabHOM KU3HH.

1 JlelicTBUTEIbHBIC YnCia. PallMOHAIBHBIC U
HppaMOHAIbHBIC YHCIIA.

\MHozounenvl om 00HOU nepemenHou. /lenenue 2
MHO20UNeHa Ha MHO2oYIeH ¢ ocmamKom. Teopema
be3y.

4 Hemenst

2 Apudmernueckue omneparuu ¢ 1eHCTBUTEIbHBIMU
yrcnamu. [Tpubnmkénnbie BEIYUCICHS, TPaBUIIa
OKpYTJICHHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa
BBIUMCIICHUH.




Mampuya cucmembl TUHEHbIX YPABHEHUIL.
Onpedenumens mampuyvl 2X2, e2o 2eomempudecKull
CMbICIL U CBOUCMBA, BbIUUCTCHUE €20 3HAYEHUSL,

5 Heneast

ToxaecTBa 1 TOXKAECTBEHHBIE TPEOOPa30BAHMUSL.
YpaBHEHHE, KOPEHb YPAaBHECHUS.

Pewenue cucmem auneunvlx ypasnenuu. Ilpumenenue
onpedenumens OJisl peulenust CUCmeMbl TUHEIHbIX
ypasnenul.

6 Heneasa

HepageHncTBo, pemnienue HepaBeHcTBa. Meton
WHTEPBAJIOB.

OcHosnble Memoobl peuieHuss yYenvlx U OpoOHOA
PAYUOHATILHBIX YPAGHEHUI U HEPABEHCS.

7 Heneas

Pemenne nensix u ApoOHO-PAIIMOHATILHBIX YPaBHEHUH
u HepaBeHCTB. KonTponbpHas padorta Nel

Pewenue npukiaouvix 3a0ay ¢ NOMOWbIO CUCTEMbl
JIUHEUHBIX YPAGHEHUL

Tema: @yukyuu u zpagpuxu. Cmenennas pynkuus ¢ uenvim nokazamenem (6ul 12u)

8 Henensn

OynKIMs, crocoObl 3amanus GyHkIH. B3anMuo
obparnbie pynkuuu. ['paduk Gynkmuu. Odmactsb
OTIPEJICIICHUs] U MHOYKECTBO 3HaYeHu QyHkimu. Hymn

GbyHKITIN

[Komnosuyus ¢pynkyuii. nemenmaprvie
npeobpazosanus epagurxos GyHkyuil.

9 Heneasn

CrannaptHas Gpopma 3anicH JeHCTBUTEIBLHOTO YUCIIA.
Hcnonp3oBaHue nmoaxo et GopMbl 3aucu
JEeWCTBUTENBHBIX YUCEI JJISl pEIIEHUS TPAKTUYECKUX
3aja4 ¥ NMPeICTaBICHUs TaHHbBIX.




[ lepuoouueckue @yukyuu. Ipomesicymxku 2
(MoHOmonHoCmuU QhyHKkyuu. Maxkcumymol u MUHUMYMbI
@yukyuu. Haubonvuwee u Haumenvulee 3nauenue
@DYHKYUU HA NPOMENCYMKe.

10 megens

Crenensb ¢ nenpM nokasarenem. CreneHHas QyHKIUS C
HaTypaJbHBIM U LIEJIBIM NTOKa3areseM. E€ cBoiicTBa u
rpaduk. KonrpospHas pabora Ne2

VIunetinas, keaopamuunas u OpoOHO-TUHEUHAS 2
Gdynkyuu. dnemenmapHoe ucciedo8anue u

nocmpoeHue pagurxos smux ynkyuil. bunom
Hviomona.

11 Henens

Tema:Apughpmemuueckuit kopenv N-oit cmenenu. Uppayuonanvnuie ypasnenusn (184 /18u) + Y Ilokazamenvnaa ghynkyus. Ilokazamenvhole

ypasuenusn (10u)

+¥V/lozapugpmuueckan gpynkuyusa. Jlocapugpmuueckue ypasnenus (8 u uz 18 u)
2 ApubMeTHIeCKH KOPEHb HATYPAJIbHOU CTETICHH.

Apughmemuueckuii KopeHb HAMYPATLHOU CMeNneHU U
e2o ceolicmea.

CmeneHv ¢ payuoHaIbHbIM NOKazamenem u eé 2
ceolicmea

12 Henens

ApudmMeTnuecKUHKOPEeHbHATYPATbHONCTENCHH. [ Ipeobpazoearus YUCI08bIX 8bIPAICEHULL,

CanprCCIU/]Mx cnmeneHu u KOpHu.

[loxkazamenvHas Qyukyus, eé ceoucmsa u epagpux. 2

[Ucnonvsosanue epaguxa yHkyuu 0ns peuieHus
ypasHeHutl.

13 Hemens

2 JlelictBuss C  apuPMETUYECKUMU KOPHAMH  N—0if

\Pasnocunbibie nepexodbl 6 peuteHuu
CTCIICHHU.

UPPAYUOHAILHBIX YPAGHEHU

[Ucnonvsosarnue epaguxa GpyHkyuu 015 pewieHus 2
NOKA3AMeNbHbIX YPAGHEHUI.

14 nHemens




2 JlelictBust ¢ apupMeTHYECKUMU KOpHsAMHU N—oHCeolicmea u epaghux kopHs N-0il cmeneHu Kax
CTETICHH. @yHKYUuU 0OpaAmMHOU cmeneHu ¢ HamypaibHbIM
nokasamesnem
[ loxkazamenvhule ypasnenus. Ocnognvie Memoobl
peuienuss nokazamenbHuIX YPaeHeHUll
15 Heneas
2 Penrenne nppanvioHaIbHBIX YPAaBHEHUN U HEPABEHCTB.
[ loxkazamenvhule ypasnenus. OchogHvle Memoobl
pewienuss nokazamenvHblX YPasHe Ul
16 Henens
2 Penrenne nppanvioHaIbHBIX YPAaBHEHUN U HEPABEHCTB.
VToeapugpm yucna. Ceoticmea nocapugma.
/[ecamuunble u HaMypaibHble 102apuUpmbvl
17 nenens
2 Pemenue nppanmoHaabHbIX YPABHEHU U HEPABEHCTB.
IIpeobpazosanue vipadicenuti, cooepicaujux
Jnozapughmui.
18 Henensn
2 CBoiicTBa U rpaduK KOPHsI N-0¥ CTEIICHH
[Ipeobpazosanue vlpasicenuti, co0epIHCaujux
locapugmol
19 Henens
2 CBoiicTBa u rpaduk KopHs n-oi creneHu. KonTponabHast
paboTa Ne3
locapugpmuueckasn (hynxyus, eé ceoticmea u epaghux.
Ucnonvsosarnue epagpuxa (hyHkyuu 0nist peutens
ypasHenuu

20 Hemens

Tema: Tpuzonomempuueckue sviparycenusn u ypasuenusn (22u | 22y) + Y Jlocapugpmuueckan gpynxuyusn. Jlozapugpmuuecxue ypasnenusn (10u uz 18

)




+ Y Henpepuoienote goynxyuu Ilpouseoonasn (124 uz 20 u)

CI/IHyC, KOCHUHYC U TAHI'CHC YUCJIOBOI'O aprymeHTa

locapughmuueckue ypagHeHus.

21 Henens

ApPKCUHYC, AapKKOCHHYC U apKTaHI'€HC YMCJIOBOIO)

aprymeHTa

OcHosHnble Memoobl peueHUs 102apuPMuiecKux
ypasnenuil.

22 Heneas

TpuroHomerpudeckast OKpy>KHOCTb

OcHogHble Memoovl peuleHus: 102apupMuieckux
ypasnenutl.

23 Henenas

TpuronomeTrpuyeckas OKpy>KHOCTb

Pagnocunbhble nepexoobl 8 peuleHuu
02apugmuueckux ypaeHeHuil

24 genens

Omnpenenenue TPUTOHOMETPUUECKUX byHKIMA

YK CJIOBOI'O aprymMmeHTa

[PasHocunibhbie nepexoobl 8 peuleHuu
102apughmuueckux ypaeHeHuil

25 genens

OcCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYIIBI

Henpepuignvie gpynkyuu u ux ceoticmsa. Touxka
paspuiea. Acumnmomsi epaghuxos yHxkyuil.
Cesoticmea ¢hyHKyuil Henpepvl8HbIX HA OMpe3Ke.

26 Hemeas

OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYJIBI

Memoo unmepeanog 05 peuieHus HepageHcme.




27 Henenas

OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI

[ Ipumenenue c80licme HenpepvleHbIX QYHKYUL O
pewienus 3a0a.

28 "emeas

[IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUIL.
PenreHne TpUroHOMETPUYECKUX YPAaBHEHU I

[lepsas u emopas npou3sooHble GYHKYUU.
Onpedenenue, ceomempuyeckutl U GuuyeckKutl CMulCi
npoU3800HOU.

29 Hexeas

[IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUI.
PelreHre TpUrOHOMETPUYECKUX YPABHEHUI

Ypasnenue kxacamenvhotl k epaguxy gynkyuu.

30 nenens

[IpeoOpazoBaHue TPUTOHOMETPUUYECKUX BBIPAKECHUM,
Pemenue TPUTOHOMETPUUECKUX YpaBHEHUH.
KonTtponbHas padota No4.

[Ipou3800HbLE dNIeMeHmMAapHbIX QYHKYULL

31 uepens

Tema: Ilocnedoeamenvnocmu u npocpeccuu (6 u/ 10u) + 'Y Henpepuwienoie gpynxyuu. Ilpouseoonas (64 uz 20 u)

IlocnenoBaTenbHO CTH, CIIOCOOBI 3aJaHuns]
I10CJICA0BATCIIBHO CTEN. MoOHOTOHHEIE]
IIOCJICAOBATCIIbBHOCTH

Memoo mamemamuyeckoul uHOykyuy. MOHOTOHHBIE U
OTpaHUYEHHBIE TIOCIIE0BATEILHOCTU. Mcmopust
ananuza 6eCKOHeYHO MAbIX.

32 uenens

Apupmernueckass U TeOMETpUYecKass MpPOTPecCuu,
beckoHeuHO yObIBaroIasi reoMeTpHuecKasi IporpeccHs.
Cymma OeckOHEYyHO yOBIBaIOLIEH T'€OMETPUYECKOH




[POTPECCHH.

Tunetinblil u SKcnoHeHyuaivusli pocm. Yucno e. 2
Hcnonv3o8anue npoepeccuu 0ist peuieHust peaibHbiX
3a0au NPUKIAOHO20 XapaKmepa

33 Hengens

2 dopmyna CIOXKHBIX HpoueHToB. Mcnonp3oBaHue
IPOrpecCCU I pELIeHUs  pealbHbIX  3a4ay
MpHUKIaIHOTO Xapakrepa. KonTposibHas padoTa Ne5.

[ Ipou3eooHble d1emenmapHulx QyHKYuULL. 2

34 Hemens

Tema: IToesmopenue, o6oowenue, cucmemamusayus snanuit (4 u/ 2u) + Y Henpepuienote gpynkuyuu. + Ilpoussoonas (24 uz 20 u)

2 OcHOBHBIE TOHATUS Kypca anreOpsl M Haydall
MaTeMaThaeckoro aHanmsa 10 ximacca, 00001eHE U
cUCcTeEMAaTH3allus 3HAaHU I

[Ipou3sooHas cymmsl, npouszsedenusl, 4acmHo2o0 u 2
KOMNO3UYuU yHKyutl




TEMATHNYECKOE INTAHUPOBAHUME YYEGEHOI'O KYPCA
11 KJIIACC

Bba3osblii ypoBenn (102 yacos) Yriay6JenHblii ypoBenb (136 yacoB)

HasBanue paznena (tembl) |[OCHOBHOE COJEpKaHUE pazjiena (TeMbl) Hasanue paznena (temsl) (uucio (OCHOBHOE CoJiepKaHue pa3jiesa (TEMBbI)

(umcio 4acoB)

JacoB)

Cremnensb ¢
PALMOHAIBHBIM
noKasareJiem.
IokazaTenbHast GyHKUMA.
Iloka3aTenbHbIE
YPaBHEHUS M HEPABEHCTBA
(129)

CreneHs ¢ palMoOHaNIbHBIM MIOKa3aTeNEM.
CBoiicTBa CTENIEHHU.

[IpeobpazoBaHue BhIpaKEHUH,
COJIEpIKalUX palliOHAIbHbIE CTETICHU.
[Toka3arenbHble ypaBHEHHUS U
HEpaBEHCTBA.

[TokazarenpHas GyHKINS, €€ CBOWCTBA U

rpaduk

Jlorapupmuveckas
dyHkua.
Jlorapudpmuveckue
YPaBHeHHS] M1 HEPABEHCTBA
(12 u.)

Jlorapudwm uncna. Jlecatuuneie u
HaTypaJbHbIE JOTapru(MBbI.
[IpeobpazoBaHue BhIpaKEHUH,
coJiepKaniux Jorapudmel.
Jlorapudmuueckue ypaBHEHHS U
HEpPaBEHCTBA.

Jlorapudmudeckas GyHKIus, €€
CBOWCTBA U TpaduK

HppauuoHajibHbie,
MOKa3aTeJIbHbIC U
JorapupmMuyeckue
HepaBeHCTBa (24 4.)

OCHOBHBIE METOJIBI PEIICHUS
MOKa3aTeIbHbIX U JIOTapU(PMUIECKIX
HEPABEHCTB.

OcHOBHBIE METO/IbI PEIICHUS
UppaLMOHAILHBIX HEPABEHCTB.
['padmyeckrie METOIbI peIICHUS
MPPALMOHANIBHBIX, IOKA3aTEIbHBIX U
Jorapu(MUUECKUX YpaBHEHHUH U
HEPABEHCTB

TpuroHomMerpuueckme
(GyHKkuumn u ux rpaguku.
TpuroHomMerpuueckKme
HepaBeHcTBA (94.)

Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBa U IpadUKH.

[Ipumepbl TPUTOHOMETPHUIECKHUX
HEPABEHCTB

I'paduxu
TPUTOHOMETPHYECKHX
GyHkumii.
Tpuronomerpuyeckmne
HepaBencrpa (16 4.)

Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpapuKH.

OT60p KOpHEH TPUTOHOMETPUUECKHIX
YpaBHEHUH C TOMOIIbIO
TPUTOHOMETPHUECKON OKPYKHOCTH.
Pelienne TpUroHOMETpUYECKUX
HEPaBEHCTB

Komnuiekcusbie uncia (10 4.)

KommuiekcHble uncna. AnreGpandeckas
U TPUTOHOMETpHUYEcKasi GOpMbI 3aITUCH
KOMIIJIEKCHOTO YHUCIIA.
ApudmeTrueckue oneparuu ¢
KOMIUIEKCHBIMU YHCJIAMHU.

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHCECII HA




KOOpAMHATHOH mtockocTu. Dopmyna
Myaspa. KopHu n-oi1 crenieHu u3
KOMIIJICKCHOTO YHUCJIA.

[TprMeHeHre KOMIUIEKCHBIX YU CET JUIs
pelieHns pU3n4YEeCKUX U
reOMETPUUECKUX 3a/1a4

IIpousBoaHasi.
IIpumeHenne
Npou3BoaHOIM (24 4.)

HenpepriBubie ¢pyHkImu. Meron
WHTEPBAJIOB /ISl PEIICHNS] HEPABEHCTB.
[IpousBonHas pyHKIMY.
I'eomerpuueckuii 1 pU3NUECKU CMBICIT
IIPOU3BOTHOM.

[IpousBoiHbIE 371€MEHTAPHBIX PYHKINH.
[IpousBoiHasi CyMMBI, IPOU3BEACHHUS,
gacTHOTO QyHKIMH. [I[pumMeHeHne
MIPOU3BOIHOM K CCIIEA0BAHNIO (DYHKIUI
Ha MOHOTOHHOCTb U 9KCTPEMYMBI.
Haxoxnenue

HauOOJIBIIET0 U HAUMEHBIIETO 3HAUCHMSI
¢yHkuuu Ha otpeske. Ilpumenenune
IIPOU3BOIHON JUI HAXOXKICHUS
HAWIY4LIEro PEIEHUs B IIPUKIIATHBIX
3a/1a4ax, JJs ONPEIeIICHUsI CKOPOCTH
npoiiecca, 3alaHHOro (GopMysol Win
rpagukoM

HUccaenosanue pyHkuuii ¢
MOMOIILIO POU3BOAHOI (24 u.)

IIpuMeHeHne pon3BOIHOM K
HCCIe0BaHUI0 (PYHKIIMHI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI.
Haxoxnenne HanOoJIBIIIETO U
HAaUMEHBIIEro 3HAYEeHUs
HenpephIBHON (DYHKIIMH HA OTPE3Ke.
[IpuMeHeHne nMpon3BOIHOM s
HAXO0/ICHNS HAaWTY4lIero peleHus B
MPUKIATHBIX 3a7a4ax, Ui ONpeleeHUs
CKOPOCTH M YCKOpEHUs mpoliecca,
3alaHHOTO (POPMYJIOH MK TpaduKomM
Kommnosumus ¢hyHKINN.
['eomeTpuueckue 0O6pas3pl ypaBHCHHH 1
HEPAaBEHCTB HAa KOOPJIMHATHOM
MJIOCKOCTH.

WnTerpan u ero
npumeHenus (9 u.)

[TepBooOpa3nas. Tabnuma
epPBOOOPA3HBIX.

HuTerpai, reoMeTpuuecKuil 1
(u3nueckuil CMBICT HHTETpaa.
Brruncnenue uaTerpana no gpopmysie
Herorona—Jleiibaura

IlepBooOpa3nas u uurerpasi (12
4.)

[TepBooOpa3Has, 0CHOBHOE CBOHCTBO
nepBooOpasHeIxX. [IepBooOpa3Hbie
aneMeHTapHbIX GpyHKuui. [IpaBuna
HaXO0K/JIEHUs IEPBOOOPA3HBIX.
WHurerpai. ' eoMeTpUYECKUN CMBICI
UHTErpana. Berancinenue
OTpe/IeIEHHOT0 UHTErpaia no Gpopmysne
Herotona — JleiiGHuna.

IIpumeHeHne nHTErpana s
HaXO0KJICHUS TUIOIIAIeH TIIOCKUX (HUTYp
U 00bEMOB reOMETPUYECKUX TEJL.
IIpumepsl perieHuin




Qg depeHnranbHbIX ypaBHEHUH.
MaremaTnyeckoe MOJAEIUPOBAHUE
pealIbHBIX IPOLECCOB C IOMOIIIbIO
JuddepeHInaIbHbIX YpaBHEHHUM

Cucrembl ypaBHenui (12
q.)

CucreMbl TUHEHHBIX YpaBHEHUH.
Pemrenne npukiagHeIx 3a1a4

C IOMOIIBIO CUCTEMBI JIMHEHHBIX
YpaBHEHUM.

CucreMbl 1 COBOKYITHOCTH LIETBIX,
palMOHANBHBIX, UPPALMOHAIBHBIX,
MOKa3aTeIbHbIX, JIOrapu(PMUYECKUX
YpaBHEHUH U HEPABEHCTB.
Hcnonws3oBanne rpagukoB GyHKITUN IS
peuieHust ypaBHEHUN U CUCTEM.
[IpuMeHeHne ypaBHEHUH, CUCTEM U
HEPABEHCTB K PELICHUIO MaTEMaTHYECKUX
3aJa4 ¥ 3a/1a4 U3 pa3In4HbIX oOIacTei
HAYKH U peasibHOM KU3HU

CucreMbl pAlMOHATbHBIX,
HPPAUMOHAJIbHBIX
MOKa3aTeJbHbIX H

Jiorapu(pMuyecKux ypaBHeHuU il
(12 v.)

Cucrema 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CJIE/ICTBUSL.

OCHOBHBIE METO/IbI PEIIECHUSI CUCTEM U
COBOKYITHOCTEH PAallMOHAJIbHBIX,
MpPPALMOHATIbHBIX, IOKA3aTEeIbHBIX U
Jorapu(PMUIECKUX YpaBHEHUH.
IIpuMeHeHne ypaBHEHUH, CUCTEM U
HEPABEHCTB K PELICHUIO
MaTeMaTHYECKHUX 3a/1a4 U 33]1a4 U3
pa3IMyYHbIX 00JacTel HAyKU U peasibHOM
’KU3HU, MHTEPIPETalUs I0Jy4eHHBIX
pE3yIbTaTOB

HaTtypajbHble U 1eJIble
qucsa (6 4.)

HaTypaJ'IBHBIe n OCJIbIC YKClia B 3aJla- 4ax
H3 peanLHoﬁ KH3HU.
HpI/ISHaKI/I JCIIMMOCTH LCIBIX YUCECII

HarypanbHble U 1neJiblie
yucaa (10 4.)

HarypanbsHbie u 11e161€ Ynca.
[IpuMeHeHne MpU3HAKOB ACITUMOCTH
nenbix unucen, HOJI u HOK, octaTtkoB
10 MOJTyJTt0, anroput™Ma EBkinna ajis
pelIeHUs 3a/1a4 B IEJIbIX YHCIIaX

3anaun ¢ mapamerpamu (16 4.)

PartnonanwsHble, uppalmoHaabHbIE,
MoKa3aTeNbHbIC, JJOrapuhMUYECKUE U
TPUTOHOMETPUYECKUE YPABHEHUS,
HEpPABEHCTBA M CUCTEMBI C IMapaMeTpamu.
[TocTpoenue u ucciaeaoBaHue
MaTeMaTUYECKUX MOJENIEN pealbHbIX
CUTYallUi C IOMOIIIBIO YPABHEHUH,
CHCTEM YPaBHEHHMU U HEPABEHCTB C
rapaMmeTpamu

I[loBTOpEHME, 00001ICHME,
cHUCTeMaTH3alud 3HAHUI
(18 u.)

OCHOBHBIE TIOHATHS Kypca alnreopsl 1
HayaJ MaTeMaTUYECKOro aHaJIn3a,
000011IeHNE U cCUCTEMATU3aLMs 3HAHUI

[loBTOpEeHue, 00001IeHNE,
cucreMaTu3aums 3HaHuil (124.)

OCHOBHBIC TIOHSATHUS U METOJIBI Kypca,
000011IeHrE U CUCTEMATU3ALMS 3HAHUI




[TOYPOYHOE TEMATUYECKOEIUVIAHUPOBAHUE KYPCA AJI'EGPA 1 HAYAJIA MATEMATUYECKOI'O AHAJIM3A
11 KJIACC

Ba3osblii ypoBens (102 yaca)

Yriay6JenHblii ypoBenb (136 yacoB)

KomnuecTBo yacos Tema ypoxka Tema ypoxka ‘ KommuecTBo yacos
Tema: Uucaa u Boiuuciaenus (15/20 4.)
1 Henens
1 Harypanesblie u nensie uncina. [IpuzHaku nenmMoctu
LEJIBIX YUCEeIl
[IpuMeHeHne MPU3HAKOB JACIUMOCTH TIEJIBIX YHCET, 1
HOK, HO/1, ocTaTKoOB 10 MOAYIIO, ITOPUTMA
EBxnmma mist pereHus 3a1a4 B IENIbIX YUCIax
2 Crenens ¢ panmoHaJIBHBIM ITOKa3aresieM. CBolicTBa
CTETEeHH.
2 Heneas
1 CreneHb ¢ pallMOHAJIBHBIM MOKa3zaTesaeM. CBoMcTBa
CTEIEHHU.
KommiekcHbie uncia. Anredpandeckas u 1
TpUrOHOMETpHUYecKas (POPMbI 3aITUCH KOMILJIEKCHOTO
quca.
2 [IpeoOpazoBaHue BEIpaKEHHA, COAEPIKAIINX
palOHAIbHBIE CTEIICHU
3 Heneas
1 Jlorapudwm uucia.
ApudmeTrueckre onepannuy ¢ KOMILIEKCHBIMH 1
YUCIIaAMHU.
2 JlecsiTuuHbIe U HATYpaJbHBIETOTapU(MBI
4 Hemenst
3 [IpeoOpa3oBaHHEBBIPAKEHUMN, COIEPIKAITUXITOTAPHPMBI

I/I306pa>1<eHI/Ie KOMIIJICKCHBIX YHUCEJI HA 1

KoopanHaTHOU 1ockoctu. opmynaMyaspa.

5 Hemensn




[IpeoOpazoBanme BRIpAKECHUH, COACPIKAITUX CTETICHU C
palMOHAIBHBIM ITOKa3aTeJIeM.

KopHu N-oli cTenenu u3 KOMILIEKCHOIO YUCIIa.
[IpuMeHeHe KOMITJIEKCHBIX YNCEIN JUIsl peIIeHUs]
(GU3NIECKUX U TEOMETPHUECKUX 3a/1a4.

Tema: YpaBHeHusi 1 HepaBeHcTBa (24/32)

6 Heneasa

Cucrema 1 COBOKYITHOCTh YPaBHEHUN U HEPABEHCTB

PaBHOCUIIBHBIE CHCTEMBI U CHCTCMBI-CIICACTBUSI.
PaBHOCHUIIBHEIC HEPaBCHCTBA

7 Heneas

[IprMepbl TPUTOHOMETPUYECKHX HEPABEHCTB

OT60p KOpHEH TPUTOHOMETPHUUECCKUX YPABHEHHH C
MOMOUIBI0  TPUTOHOMETPUUECKOH  OKPYXHOCTH,
PeneHneTpuroHoMeTpuYeCKMXHEPABEHCTB

8 Henensn

IlokazaTennHBIC YPaBHCHUSA U HCPABCHCTBA.

OcCHOBHBIE METO/IbI PELICHUS TOKA3aTEIbHBIX U
Jorapu(MUUYECKUX HEPABEHCTB

9 Henenn

Jlorapudmuueckue ypaBHEHUSI U HEPABEHCTBA

OCHOBHBIE MCETOAbI PCIICHHUA HPPALMUOHAJIbHBIX
HCPAaBCHCTB.

10 Hemenst

Cucrembl TMHENHBIX ypaBHEHUM.

PelreHne NpuKIIagHbIX 3a1a4 € IIOMOILbIO CUCTEMBI
JIMHEWHBIX YPAaBHEHUM.

OCHOBHEIE MCTObI pCHICHUS CUCTEM U




COBOKYITHOCTEM pallMOHAIbHBIX, UPPALUOHAIILHBIX,
MOKa3aTeJIbHBIX U JOrapU(PMHUECKIX YPAaBHEHUI

11 wenpens

[IpumeHeHre ypaBHEHUN K PELICHUI0 MAaTEMaTUYECKUX
3a1a4 M 3a/]a4 U3 pa3MyHbIX oOsiacTell HayKu U
[peaNbHOM KU3HU

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEM pallMOHAIBHBIX, UPPALUOHAIBHBIX,
MO0KAa3aTeIbHbBIX U JIOTApU(PMUUECKUX YPABHEHUM

12 Hepens
[IpuMeHEeHnEe CUCTEM  ypaBHEHUH K  PELICHHIO
MaTeMaTHYEeCKUX 3aJad W 3a0a4 W3 Pa3Iu4HbIX

obractell HayKu U peanbHOU )KU3HU

ypaBHeHI/ISI, HEPAaBCHCTBA U CUCTEMEI C ITapaMCTpaMu

13 Heneas

[IpuMeHeHre HEpaBEHCTB K PEIICHUI0 MAaTEMaTHUYECKUX
3a1a4 M 3a/]a4 U3 Pa3IMYHbIX oOnacTedl HayKu U
[peabHOM KU3HU

[IpumeHneHue ypaBHEHUH, CUCTEM U HEPABEHCTB K
pEIIeHNI0 MaTeMaTHUECKUX 33/1a4 U 3334 U3
pa3IMYHbIX 00acTel HAYyKU U PeabHOM KHU3HHU,
WHTEPIIPETALNS TOJTyYEHHBIX PE3YIIbTATOB.

Tema: ®@yuxuuu u rpapuxu (18/24)

14 nenens

Oynkuus. [lepuoanueckue pynkuun. [Ipomexyrku
MOHOTOHHOCTH (DYHKIIUU.

['padux xkomnozuiyu ¢pyHkuuii. ['eomerpuueckne
00pa3bl ypaBHEHUI U HEpaBEHCTB HAa KOOPAUHATHOM
[IJIOCKOCTH

15 wepens

MakcuMyMbl 1 MUHUMYMBI (pyHkiuu. Haubosbiiee u

HANMCHBIICC 3HAYCHHUC (I)YHKLII/II/I Ha TPOMCIKYTKC.




Tpuronomerpudeckue GyHKIUHU, UX CBOICTBA U
rpaduKy.

16 nenens

Tpuronomerpudeckne GyHKIIUHN, UX CBOMCTBA U
rpaduKy.

['paduueckue METO b peICHUS YPaBHEHUH U
HEPaBEHCTB

17 nenens

[TokazarenbHas u norapupmuyeckas QyHKIUH, UX
CBOICTBA U TpaUKU.

['paduueckue MeToapl pEIICHHS 3a1a4 C
napameTpamMmu

18 nenens

Hcnons3oBanue rpagukoB PyHKIMHN 151 PEIICHHS
YpaBHEHUU U JIMHEHHBIX CUCTEM.

['padmyeckrie MeTOAbI peLIeHHs 3a/1a4 C
napaMeTpamu

19 Henensn

Vcnonb3oBanue rpapukoB QyHKUKN IS KCCIIEA0BaHNUS
[IPOLIECCOB U 3aBUCUMOCTEH, KOTOPhIE BO3HUKAIOT MpH
pElIeHUH 3a7ad U3 JIPYruX y4eOHBIX IMPEeIMETOB U
[peabHOM KU3HU

Hcnonb3oBanue rpadukoB QyHKIUN 1715
WCCJIEIOBaHUS MPOIIECCOB U 3aBUCUMOCTEN, KOTOPHIE
BO3HUKAIOT MPU PEIICHUH 3a7a4d U3 APYruX y4eOHBIX

MMpcaIMCTOB U peanLHoﬁ JKHU3HU.

Tema: Hauana maremaTn

yeckoro ananu3a (30/40)

20 Hemens

HenpepsiBHble pyHKIIMU. MeToa MHTEpBAIOB IS
pEILIEHNs HEPABEHCTB.

21 Hepens




[MpousBonnas ¢pynkuuu. ['eomerpuueckuii u
(bU3MYeCKUil CMBICI IPOU3BOIHOM.

["'eomeTpuuecknii 1 GU3NIECKUN CMBICIT
IIPOM3BOJTHOM.

22 gemeas

[Ipon3BoAHBIE YNIEMEHTAPHBIX (PYHKITHIA

[IpaBuna auddepeHmpoBaHus

23 nemenas

@opMynbl  HAaxOXKIEHUsS  IPOM3BOJHOM  CYMMBI
GyHKIUH.

dopmyIa MPOU3BOIHOMN CIOKHOU (DYHKIIUH

24 neneas

DopMyJibl HaX0XKACHUS MPOU3BOJHON MPOU3BEIACHUS U
JaCTHOTO (hYHKITUH.

[IpumMeHeHne Mpou3BOTHOM K MMOCTPOCHUIO TpaduKOB
byHKIIUN

25 Henenas

[IpuMeHeHre MPOU3BOTHON K UCCIEAOBAHUIO (DYHKITHI
Ha MOHOTOHHOCTb U 3KCTPEMYMBbI

BrimykiocTs rpaduka GyHKIIMN, TOYKH TIepernoa

26 nenens

HaxoxaeHre HauOONbIIer0o ¥ HAMMEHBIIEro 3HAYCHUS
(GyHKIMH Ha OTpe3Ke

HaxosxeHre HauOoJIbIIero 1 HaMMEHbILEro
3HaYeHU HEeNpephIBHOM (PyHKIMU Ha OTpe3Ke

27 uenens

[lepBooOpa3nas. Tabnuma nepBooOpa3HbIX

HpI/IMCHeHI/Ie HUHTCIrpaJia I HAXOKIACHU A ILIOIIa e

IJIOCKHUX (I)I/Il"yp 1 00bEMOB TCOMETPUUCCKUX TCII

28 nenens




WuTerpan, ero reoMeTpuuecKiii u (pu3nIecKuii CMbICI.
Boruncnenue wuHTerpana mo ¢opmyne HproToHa
JleiiOnuma

[Tpumeps! perenuii quddepeHnnanbHbIX ypaBHEHHH.
MareMaTH4eCcKoe MOJICITUPOBAHNE PEATbHBIX
MIPOIIECCOB C MOMOIIBI0 AU PEePEeHITHATBHBIX
YpaBHEHU U

29 gemenas

[IpumeneHnne MPOU3BOAHOM s HaXO0XXIEHUS
HAWJIYYIIEro pPEIIeHUs B MNPUKIAAHBIX 3a1ayax, s
OTPENENIEHU CKOPOCTH Mpoliecca, 3aJaHHOTO
dhopmyroit wim rpapukom

[IprMeHeHre NpON3BOIHOM Il HaXOKICHUS
HAWIY4LIero peleHus B MPUKIaIHbIX 3a7a4ax, s
OTIPEIEIIEHUsI CKOPOCTH MPOLIecca, 3aaHHOTO
dbopmyroi wim rpapukomM

Tema: IloBTOpeHue, 0000IeHNEe U cucTeMaTH3anus 3Hanui (15/20)

30 nenens

[ToBTOpeHue 1o TeMe «JleCTBUTENbHBIE YUCTIa

HOBTOpeHI/Ie o TeMe «KoMImeKkCcHBIe Yncay

31 uepens

HOBTOpeHI/IC no TeMe «CTereHHas (1)YHKI_II/I${»

I/IppaHI/IOHaHLHBIC YPpaBHCHUS U HCPABCHCTBA

32 uepens

HOBTOpeHI/Ie no teMme «lloka3areapHas (I)YHKLII/IH»

[IokazaTenbHBIC HCPAaBCHCTBA

33 nenens

[ToBTOpenue no teme «Jlorapupmudeckas GyHKIUN»

.HOl"apI/I(l)MI/I‘-IeCKI/IC YpaBHCHUS U HCPABCHCTBA




34 uenens

[loBTOpEeHUE
G YHKITIS

o

TEMEC

«Tpuronomerpuueckas

TpUroHOMETpUYECKUE YPAaBHEHUs U HEPABEHCTBA




CHUHXPOHU3UPOBAHHAA PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«TEOMETPUS»
10 - 11 KJIACC
HNEJU U3YYEHUSA YYEBHOI'O KYPCA

I'eomeTpus siBiIsIeTCS OJHUM K3 0a30BBIX KYPCOB Ha YPOBHE CpEAHEro o0Iiero oopa3oBaHmsl, TaK
Kak 00eCreuynmBaeT BO3MOKHOCTh HM3Y4YECHHUs AWCLUUIUIMH E€CTECTBEHHO-HAYYHOW HANpaBICHHOCTH H
NpEeIMETOB TyMaHHTApHOTO [HWKiIa. Jlormdeckoe wplnuieHHe, QopMupyemMoe TMpH HU3YyYCHHH
00y4aroIMMUCs MOHITUHHBIX OCHOB T€OMETPHUH, MPH J0KA3aTEIbCTBE TEOPEM M MOCTPOSCHUU LIECTIOYKH
JIOTUYECKUX YTBEPXKACHUH MpPHU PEIICHUH T€OMETPHUYECKUX 3a/1a4, YMEHHE BBIJBUTATh U ONPOBEPraTh
THIOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCS NpPU PEIICHUH 33734 €CTeCTBEHHO-HAYYHOTO IIMKIIA, B
YaCTHOCTH (PU3NYECKUX 3a]au.

Lenb ocBoeHust mporpaMmel yueOHOTO Kypca «I'eoMeTpus» Ha 6a30BOM ypoBHe OOy4eHHS —
00111€00pa3oBaTeIbHOE M OOIIEKYITYPHOE pa3BUTHE O0YUaAOIIUXCS Yepe3 00ecTeueHre BO3MOKHOCTH
npuOOpEeTeHUs] ¥  WCIOJB30BAHUS CHCTEMATHYECKUX TI'EOMETPUYECKHX 3HAHWH W JCWCTBU,
crenn(pUIHBIX TEOMETPHH, BOBMOKHOCTH YCIIEIITHOTO TPOJIOJDKEHUST 00pa30BaHus 0 CHEIMATBHOCTSM,
HE CBSI3aHHBIM C TMPHKIAJIHBIM HCIIOJE30BAaHHEM TreoMeTpuu. Llems OCcBOCHHS MporpaMMbl y4eOHOTO
kypca «['eomerpus» Ha YriayO0J€éHHOM YpPOBHe — pa3BUTHE HWHIAUBUAYAJIBHBIX CIOCOOHOCTEM
oOyJaromuxcst Py W3Y4SeHHH T€OMETPHH, KaK COCTABIIAIONICH MpeaMeTHo obnactu «MaremaTnka U
nHpopMaTruka» depe3 obecrieueHrne BO3MOXXHOCTH TMPHUOOPETEHHS M MCIOJIB30BaHHS 0ojiee TITyOOKHX
T€OMETPUYECKUX 3HAHWHA M JCHCTBHUH, CIIEMU(PUYHBIX TE€OMETPHH, W HEOOXOIUMBIX UIS YCIIEITHOTO
npodeccrnoHabHOTO 00pa30BaHMsl, CBSI3aHHOTO C HCIIOJIb30BaHUEM MaTEMaTHKU.

JlocTrkeHue e OCBOCHHUS MPOTrpaMMbl 00€CIIeUNBAETCS PEIIEHHEM COOTBETCTBYIOIIUX 3ajay.
[IpuopuretHsiMu 3agadamMu ocBoeHUs Kypca «['eomerpum» Ha 6a3zoBom ypoBHe B 10—I11 kiaccax
SIBJISIFOTCSL:

— ¢dopMHpOBaHHE MPEJCTABICHUS O T€OMETPUU KaK YacTU MHUPOBOM KyJbTYphl U OCO3HaHUE €&
B3aMOCBSI3U C OKPYKAIOIIUM MHUPOM;

— ¢dopMHpoBaHHE TMPEJCTABICHUS O MHOTOIPAHHUKAaX U TejaX BpalleHUS KaKk O Ba)KHEHIIMX
MaTeMaTHYEeCKUX MOJENSAX, TIO3BOJISIONIMX ONUCHIBATH M M3y4aTh pa3Hble SBJICHUS
OKPYKaIOILIET0 MHPa;

— ¢opMupoBaHHE YMEHHUS paclo3HaBaThb Ha uepTeXax, MOJAENSIX M B peaJbHOM MHUPE
MHOTOTPAaHHUKH U TeJia BPAILECHUS;

— OBJIaJICHUE METOJaMH pelIeHHs 3a7ad Ha MOCTPOCHHUS Ha H300paKEHHSX MPOCTPAHCTBEHHBIX
uryp;

— ¢dopMHpOBaHHE YMEHHUS ONEPUPOBATh OCHOBHBIMU TMOHATHUSMU O MHOTOTPaHHHMKAaX M Telax
BpAIICHUSI U UX OCHOBHBIMH CBOWCTBAMU;

— OBJIAJICHUE AITOPUTMAMH PEILIEHUSI OCHOBHBIX TUIOB 33]a4; (OPMUPOBAHNE YMEHHUS MPOBOJIUTH
HECIIO)KHBIE JI0Ka3aTelIbHbIE PACCY)KJICHUS B XOJ€ PELIeHUs CTePeOMETPUYECKUX 3ajay U 3ajad
C MPAKTHUYECKUM COJIEpPKaHUEM;

— Ppa3BUTHE HHTEIJIEKTYAJbHBIX M TBOPUYECKUX CHOCOOHOCTEH 0O0ydarommxcs, MO3HaBaTEIbHON
aKTUBHOCTH, UCCIIEIOBATENLCKUX YMEHUH, KPUTUYHOCTU MBIIIJICHHUS;

— QopmupoBaHue  (QYHKIHMOHAIBHOW  T'PAaMOTHOCTH, pEJIEBAHTHOW TE€OMETPHMU:  yMEHHE
pacro3HaBaTh MPOSIBICHUS T€OMETPUUECKUX NOHATHIH, OOBEKTOB W 3aKOHOMEpPHOCTEH B
peanbHBIX KU3HEHHBIX CUTYalMsIX U MPU U3YYEHUH JPYTUX Y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBHCUMOCTEH M 3aKOHOMEPHOCTeH, (hopMynIMpoBaTh MX Ha S3bIKE T'€OMETPUU U CO3]1aBaTh
reOMETPUYECKUE MOJIENH, IPUMEHATh OCBOCHHBIM T€OMETPUUECKHUI anmapar A perieHus



MIPAKTUKO-OPUEHTUPOBAHHBIX 3a1a4, HHTEPIIPETUPOBATH U OICHUBATH IMOJTYUCHHBIC PE3YIIbTATHI.

[IpuopuTeTHEIMU 3aa4aMH Kypca TEOMETpUM Ha YIJIYOJEHHOM YPOBHE, DPACIIUPSIONIMMH H
YCUITUBAIOIIUMU KypC 0a30BOTO YPOBHSI, SIBIISTFOTCS:

— pacUIMpeHUEe TPEACTaBICHUS O NEOMETPHH KaK YacTH MHUPOBOH KYIbTYpbl H (DOPMHPOBAHHE

OCO3HAHUS B3aMMOCBSI3H T€OMETPHH C OKPYKAIOIIHM MHPOM;

— ¢opMHpPOBaHHE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (Hrypax Kak O BaKHEUIINX
MaTEeMaTHYeCKUX MOJENAX, IIO3BOJISIONIUX ONUCHIBATHh M HW3y4aTh pa3HbIC  SBJIICHHS
OKPYKAOIIEr0 MUPA; 3HAHWE TMOHATUWHOTO armapara 1mo pasnueny «CTepeoMeTpusy IMKOILHOTO
Kypca reOMETpHH;

— ¢dopMHPOBAHHE YMCHHSI BJIaJICTh OCHOBHBIMHU MOHSATHUSMH O MPOCTPAHCTBEHHBIX (PUTypax M WX
OCHOBHBIMHM CBOWCTBaMH; 3HaHUE TeopeM, (GOpMYyJd H YMEHHE WX MPHUMCHITh, YMCHHS
JOKa3bIBaTh TEOPEMBI i HAXOIUTh HECTAHIAPTHBIC CIIOCOOBI PEIICHUS 3a/1a4;

— ¢opMHpPOBaHHE YMEHHS pAaclO3HAaBaTh HA UYepTeX axX, MOJCIAX W B PEATHLHOM MHUPE
MHOTOTPAaHHUKH U TeJia BPAIICHHS; KOHCTPYUPOBATh TEOMETPHUICCKHE MOICTIH;

— (¢dopMHpOBaHHE TIOHUMAHUS BO3MOXHOCTH AaKCHOMATHYECKOTO TIOCTPOCHHUS MaTeMaTHYECKHX
Teopuid; GOPMUPOBAHNE TIOHUMAHUS POJTH AKCHOMATHKH TIPH TTPOBEJICHUH PACCYXICHU;

— (¢$opMHPOBaHHE YMEHHS BIIAJICTh METOJIAMH JIOKA3aTEeIbCTB M AJITOPUTMOB PEIICHUS; YMCHUS UX
MPUMEHSTH, MPOBOJIUTH JIOKA3aTeIbHBIC PACCY)KICHHUS B XOJE PEIICHUS CTEPEOMETPUUYCCKUX
3aJad WM 33Ja4 ¢ TPAKTHYECKUM CcojepkaHweM; (OpMUpOBaHWUE TIPEJCTABIICHUS O
HEOOXOJIMMOCTH JIOKA3aTeJIbCTB IMPH OOOCHOBAHWUH MAaTEMATHYCCKUX YTBEPKIACHHA H POJH
AKCHOMATHKH B IMPOBEJICHUH JCTYKTHBHBIX PACCYKICHHIA,

— Ppa3BUTHE W COBEPIICHCTBOBAHUEC HWHTCIUICKTYyaIbHBIX W  TBOPYECKHUX  CIIOCOOHOCTEH
oOyJaronuxcs, I03HABATEILHOW AaKTHBHOCTH, HCCIICOBATCIbCKUX YMEHUW, KPUTHIHOCTH
MBIIIIJICHHS, HHTEPeca K U3YUYCHUIO TEOMETPHH;

— ¢opMupoBaHHEe  (QYHKIIMOHAIBHOH TPAaMOTHOCTH, pEJICBAHTHOH  TEOMETPUHU:  YMCHHUS
pacro3HaBaTh TPOSBICHHUS TEOMETPUYCCKHX ITOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
PCATBbHBIX JKU3HCHHBIX CUTYALHUSIX W MPH U3YYCHUU JIPYTHX y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, MOJICIIMPOBAHMS PEATbHBIX CHUTYyalldd, HCCIICIOBAHUS
MMOCTPOCHHBIX MOJICJICH, HHTEPIPETAIIUH ITOJTYICHHBIX PE3y/IbTaTOB.

OcHoBHBIE coJiepKaTeNbHble JIMHUKA Kypca «['eomerpum» B 10—11 kiaccax: «MHOTOrpaHHUKNY,
«[IpssMble W TIUIOCKOCTH B TMpOCTpaHCTBe», «Tena BpamieHus», «BekTopbl M KOOpPAMHATHI B
MPOCTPAHCTBE» «/IBMKCHUS B MPOCTPAHCTBE» (Ha yrIIyOJCHHOM ypoBHE). DopMUpOBaHHE JIOTHYECKUX
YMEHUH pacipeesnsieTcss He TOJBKO 10 COJIePKaTEeIbHBIM JIMHUSAM, HO U 110 TOJaM OOyuYeHHsI Ha YPOBHE
cpenHero oOmero 0opa3oBaHusl.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIJIAHE

B yueGHOM muiaHe Ha W3ydyeHHe reoMeTpuu Ha 6a30BoM ypoBHe oTBoauTcs 102 yaca: B 10 kiacce, —
68 yacos (2 gaca B Heneno), B 11 kimacce — 34 gaca (1 wac B Hezento ).

Ha u3yuenne yuebHoro kypca «I'eomeTpus» Ha yriay0jaeHHOM ypoBHe oTBojuTcs 204 vaca: B 10
knacce — 102 gaca (3 gaca B Hegento), B 11 kimacce — 102 yaca (3 yaca B Hezento).

IINTAHUPYEMBIE TIPEIMETHBIE PE3YJIBbTATBI OCBOEHUA
CUHXPOHU3HUPOBAHHOUN MTPOT'PAMMBI KYPCA «TEOMETPHUSI» 10 KJIACC



[IpenMeTHble pe3yapTaThl H3Y4EHHsS TIE€OMETPUM Ha 0a30BOM YPOBHE OpPHUEHTHUPOBAaHbl Ha

AOCTHIKCHUC YPOBHA MaTeMaTHYeCKOM T'paMOTHOCTH, HGOGXO[[I/IMOI‘O AJid yCIICHIHOI'O pCUICHUA 3a1a4 B

peanbHOM )KU3HU M CO3aHUE YCIOBHH JUIA UX OOIIEKYIbTYPHOTO PA3BUTHS.

OcBoenne ydyeOHOro kypca «['eomerpusi» Ha 0a30BOM YpPOBHE CpEIHEr0 OOLIero 0Opa3oBaHHS

JOJKHO 00€eCTIeYrBaTh JOCTHXKEHUE CIEIYIOIINX PEAMETHBIX 00pa30BaTeIbHbBIX PE3yIbTaTOB:

Ha 6a3oBoM ypoBHe

OmnepupoBaTh NOHATUSIMH: TOUYKA, MPSAMast, TNIOCKOCTb.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUH U CIEIACTBHS W3 HUX IPU PEHICHUH TeOMETPUYECKUX
3azad.

OmnepupoBaTh NOHATUSMHE: APATLIEIBHOCTD U MEPIEHAUKYISIPHOCTD MPSAMBIX U TIOCKOCTEH.
KnaccugumnumpoBaTh B3aMMHOE PaCHOIOKEHNE TPSMBIX U TNIOCKOCTEH B MPOCTPAHCTBE.
OmnepupoBaTh NOHSATHSAMHM: JIBYTPAHHBIA YTOJI, TPAaHU IBYIPAHHOTO yria, pedpo JABYTPaHHOTO
yIJIa; TMHENHBIN YTOJ1 ABYTPAHHOTO yIJa; FpajyCHas Mepa IBYTPaHHOTO YIJa.

OnepupoBaTh TOHSATHSIMU: MHOTOTPAHHUK, BBITYKJIBIH M HEBBIMTYKIBIH MHOTOTPAHHUK,
AIIEMEHTHI MHOTOTPAaHHHKA, TIPAaBUIIbHBIA MHOTOT PAHHUK.

Pacnio3HaBaTte OCHOBHBIC BHIBI MHOTOTPAaHHHKOB (NTUpaMUIa; TMpH3Ma, MPSIMOYTOJBHBIH
napajuiesenumnes, Kyo).

KnaccuguimpoBate MHOTOTpaHHUKH, BbIOWpasi OCHOBAHUS Ui KJIACCHU(PHUKAIUU (BBITYKIIbIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; TPAaBHJIbHBIE MHOTOTPAaHHUKH; TPSMbIE W HAKIOHHBIC
MIPHU3MBI, TTaPAJUIEIICTTUTIE]IBI).

OnepupoBaTh NOHATUAMMU: CEKYIIasl MJIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB.

OOBACHATH NPUHLUIBI IOCTPOEHUS CEYEHUH, HCTIONb3YSI METOJI CIIE/IOB.

CTpouTh ceueHUs] MHOTOI'PAaHHUKOB METOJOM CJEJOB, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BHI CBEPXY, COOKY, CHU3Y.

Pemare 3amaun Ha Hax0XKJEHHE N€OMETPUUYECKUX BEIMUYMH MO 00pa3laM WM aJIropuTMam,
MIPUMEHSS U3BECTHBIE AHAINTHUYECKUE METObI IIPU PELICHUH CTaHAAPTHBIX MaTeMaTHYECKUX
3aJa4 Ha BBIUYMCIIEHUE PACCTOSIHUN MEXIy ABYMS TOYKaMM, OT TOYKH IO MPSIMOH, OT TOUKU
710 MJIOCKOCTH, MEXAY CKPELIUBAIOILIUMUCS MPSMBIMHU.

Pemare 3a7aun Ha HAXO0XJAEHUE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM MJIM allrOpUTMaMm,
IIPUMEHSS U3BECTHBIE AHAINTUYECKUE METO/IbI IIPU PELICHUHU CTaHJAPTHBIX MaTeMaTHYECKUX
3aJa4 Ha BBIYUCIIEHHE YIJIOB MEXAY CKPELIMBAIOIIMMUCS MPSAMbI- MU, MEXIy NpAMON H
IUIOCKOCTBIO, MEXAY IVIOCKOCTSMHU, JIBYIPAHHBIX YIJIOB.

Bbruucnare 00bEMBI U IUIOLIAM MOBEPXHOCTEH MHOIOIpAaHHHMKOB (TpU3Ma, MUpaMuaa) ¢
IpUMEHEHHEeM (OPMYJ; BBIYUCIATH COOTHOLIEHHMS MEXIY IUIOIIAJSIMH IOBEPXHOCTEH,
00BEMaMU MOAOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUAMHU: CUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U MNIOCKOCTh CUMMETPHH;
LEHTP, OChb U TNIOCKOCTh CUMMETPUH (PUTYPBI.

W3BnekaTb, mpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATh MHPOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpuYecKux (GUrypax, MpeiCcTaBIeHHYIO Ha YepTeKax U PUCYHKAX.

[IpumensTh reomerpuyeckue (akTel Ui pelIeHHs CTEPEOMETPHUYECKUX  3ajad,
MPENOJaraliiX HeCKOJIbKO LIaroB peleH s, €Ciau YCIOBHs MPUMEHEHMs 3alaHbl B SBHOM
dopme.

[IpumeHnsTh mpocTEHIIMEe NPOrpaMMHBIE CPEICTBA M DIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI IIPH PEIICHUH CTEPEOMETPUUYECKHX 3a/1ay.

[IpuBoauTh mHpHUMEPHl MaTEMaTUYECKMX 3aKOHOMEPHOCTEH B MpUPOAE M KHU3HH,



pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh MONYyYEHHBIE 3HAHUS HA IPAKTUKE: aHAJIUM3UPOBATh pPEAJbHBIE CHUTYaMH U
MPUMEHATh M3yYEHHbIE TIOHATHS B TIpOLIECCE TMOMCKAa pEHICHUS MaTeMaTHYECKU
chOopMyITUPOBAHHON TPOOIEMBI, MOJICIUPOBATh PEAbHBIC CUTYallMd Ha SI3bIKE T€OMETPUH,
HCCIIEI0OBATh MOCTPOCHHBIE MOJIENN C UCIHOJIB30BAHUEM F€OMETPUUECKUX MMOHATUI U TEOPEM,
anmaparta anreOpel; pemarb MpPaKTUYECKHE 3a7add, CBA3aHHBIE C HAXO0XICHUEM
r€OMETPUYECKUX BETUYMH.

Ha yruy6;1enHom ypoBHe

CB0OOTHO OTIEPUPOBATH OCHOBHBIMH MOHSTHSIMH CTEPEOMETPHH TPH PEIICHUU 3a7a9 U
MIPOBEACHNU MAaTEMaTHUECKUX PACCYKICHUH.

[IpuMeHSITh aKCUOMBI CTEPEOMETPUU W CIICACTBHS W3 HUX IPH PEIICHUU TeOMETPUUICCKUX
3azad.

KnaccuguimpoBars B3auMHOE pacrosioKeHHe MPSMbIX B MPOCTPAHCTBE; IIOCKOCTEH B
MPOCTPAHCTBE; MPSAMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE.

CBOOOJTHO OTIEPUPOBATH MOHSATHSAMU, CBI3aHHBIMH C yIJIAMH B TPOCTPAHCTBE: MEXKIY
MPSMBIMH B IMPOCTPAHCTBE; MEXTY MIPSAMOM | IIOCKOCTHIO.

CB00OJTHO OTIEpUPOBATH IOHATHUSMH, CBA3aHHBIMH C MHOTOTPAaHHUKAMH.

CBOOOJTHO  pacIiO3HAaBaTh OCHOBHBIC BHJIBI MHOTOTPAHHHKOB (MpU3Ma, IMHPAMHJIA,
MPSIMOYTOJIbHBIN Tapasuiesenumnen, Kyo).

KnaccudumupoBaTs MHOTOTpaHHUKH, BRIOUPAsi OCHOBAHUS JUTS KJIacCU(DHUKAITUN.

CBoOOHO omepupoBaTh MOHATUSIMH, CBSI3AHHBIMM C CEYEHHEM MHOTOTPAaHHUKOB
MJI0CKOCTBIO.

BoInonHATh mapalijieNbHOe, LIEHTPaIbHOE U OPTOTOHAIBHOE MPOEKTUpOBaHUE (Uryp Ha
IJIOCKOCTBD; BBIMOIHSTH U300paXkKeHUs! GUTYp Ha TUIOCKOCTH.

Crtpouthb cedeHHs] MHOTOI'PaHHUKOB Pa3IM4YHbIMH METOJAMH, BBITIOJIHATH (BBIHOCHBIE)
TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHHU3Y.
BoluncnaTe  iomaaM  MOBEPXHOCTEH ~ MHOTOTPAaHHUKOB — (MpuU3Ma,  IUPaMUIA),
FeOMETPUYECKUX TeJI C MPUMEHEHUEM OpMyI.

CB0OOOIHO OTEepUpPOBATh MOHATUSMU: CUMMETpPHUS B MPOCTPAHCTBE; IIEHTP, OCh U IMJIOCKOCTh
CUMMETPUU; UEHTP, OCh U TIOCKOCTh CUMMETPUH (QUTYPBI.

CB0OOIHO OTnEepUpOBaTh MOHATHSIMH, COOTBETCTBYIOLUIMMHU BEKTOpaM M KOOPAMHATAM B
MIPOCTPAHCTBE.

BrinonHAT AeWicTBUS HAJl BEKTOPaMH.

Pemarp 3amauM Ha [10Ka3aTelNbCTBO MAaTEMaTHYECKMX OTHOLICHWH U HaXOXKJIEHUE
F€OMETPUYECKUX BEJIMYMH, NMPUMEHsS U3BECTHBIE METOJbl MPH PEIICHUH MaTeMaTHYeCKUX
3a/1a4 MOBBIIIEHHOTO ¥ BBICOKOTO YPOBHS CIOXHOCTH.

[IpumeHsaTh TpocCTeilne NpOrpaMMHBIE CPEACTBA M AIIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI MIPH PEIICHUH CTEPEOMETPUUECKUX 3a]1aY.

N3Bnekarb, mpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HHGOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpHUeCKUX (PUrypax, mpeAcTaBIeHHYIO Ha YepTekax U pUCYHKaX.

[IpumeHsaTh TONMy4YEHHBbIC 3HAHMSI Ha TPAKTUKE: CPaBHUBATh M AHAIM3HUPOBATH pealbHbBIC
CUTYaIlui, IPUMEHATh M3YYCHHBIE TIOHATHUS B TPOIECCE MOUCKA PEIIeHUs MaTeMaTHYeCKU
chopMynTUpPOBAaHHON MPOOIEMBI, MOJIETUPOBATh PEaTbHbIE CUTYAIlUU HA SI3BIKE T€OMETPHH,
WCCIIEIOBATh MOCTPOCHHBIE MOJAETH C MCIOJIb30BAaHNEM T€OMETPHUECKUX MOHITHI U TEOpeM,
anmapara anreOpsl; peniaTh IPaKTHUECKUE 3a7au, CBA3aHHBIE C HAX0XKICHUEM



F€OMETPUYECKHUX BEIUYMH.
WwmeTts npencTaBieHust 00 OCHOBHBIX dTarax pa3BUTHS T€OMETPUN KaK COCTAaBHOW YaCTH
(GyHIaMeHTa pa3BUTHUS TEXHOJIOTHH.

INVIAHUPYEMBIE IPEJIMETHBIE PE3YJIBbTATBI OCBOEHUA

CAHXPOHU3UPOBAHHOU IMMTPOT'PAMMBI KYPCA «TEOMETPHS» 11 KJIACC

[IpenmeTHble pe3yabTaThl M3y4EHUs] TEOMETpUM Ha 0a30BOM YpPOBHE OpPUEHTHPOBAHBI Ha

AOCTHIKCHUC YPOBHA MaTeMaTHUIEeCKOM T'paMOTHOCTH, HGO6XO[[I/IMOFO IJid yCICHIHOI0 pClICHUA 3a1a4 B

peaJIbHOM JKU3HU U CO3/aHUE YCIOBHM IS UX OOIIEKYJIbTYPHOTO Pa3BUTHSL.
OcBoenne yueOHOTO Kypca «['eomerpus» Ha 0a30BOM YpOBHE CpeIHEro ooOiiero o0pa3oBaHUs

JOJIXKHO obecreynBaTh AOCTHXKCHHUC CICAYIOIUX MPEAMCETHBIX 06p330BaTeJ'II>HI>IX PE3YIbTATOB:

Ha 6a3oBoM ypoBHe

OnepupoBaTh NOHATHAMHU: TOUKA, MPsMasi, JIOCKOCTb.

[IpuMeEHATH aKCHOMBI CTEPEOMETPUU M CIEICTBHS U3 HHUX IIPU PELICHUH I'€OMETPUYECKUX
3azad.

OnepupoBaTh NOHATHAMU: NAPAJUIEIBHOCTD U MIEPIEHANKYISIPHOCTD MPSAMBIX U INIOCKOCTEM.
KnaccnpumnmpoBaTh B3aMMHOE PacHoOIOKEHNE TPSMBIX U TNIOCKOCTEH B MPOCTPAHCTBE.
OnepupoBaTh NOHATUSAMU: ABYI'PAHHBIM YroJjl, PaHu JIBYTPaHHOIO yria, pedpo ABYrpaHHOTO
yIJIa; TMHEHHBIN YTOoJl ABYTPAHHOTO yIia; TpalyCcHas Mepa IBYI'PaHHOIO YIJIa.

OnepupoBaTh MNOHSTUSMHU: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBIMYKJIbIH MHOTOTPAHHUK,
3JIEMEHThl MHOTOT'PAHHUKA, TPaBUJIbHBIN MHOTOTPaHHHUK.

PacriozHaBaTh OCHOBHBIE BHUbl MHOTOIPAHHUKOB (MHUpamMyaa; MOpuU3Ma, MPSIMOYTOJIbHBIN
napajuiesenumnes, Kyo).

KnaccuduimupoBaTs MHOTOTpaHHUKH, BHIOMpasi OCHOBAHUS ISl KiIacCU(PUKAIMK (BBITYKIIbIC
U HEBBINYKJIblE MHOTOTPAaHHHMKH; TPaBUJIbHbIE MHOTOTPAHHUKH; MpsIMble M HAKIOHHbBIE
MIPU3MBI, MTapalIeICIUuebl).

OnepupoBath MOHATHAMH: CEKYILas MJIOCKOCTh, CEYCHHE MHOTOIPAaHHUKOB.

OOBACHATH MPUHIIMIIBI TOCTPOSHUS CEYCHHM, UCTIOIBb3YSI METOJ] CIIE/IOB.

Crpouth cedeHHs MHOTOTPAHHMKOB METOJIOM CJIE/IOB, BBINOJIHSTH (BBIHOCHBIE) ILIOCKHE
YepTeKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y.

Pematp 3aaun Ha HaxOXJAEHHWE M'EOMETPUUYECKHX BEIWYMH MO OOpas3laM WM alropuTMawm,
MIPUMEHSS] U3BECTHBIC aHATUTUYECKUE METO/IbI IIPU PEIICHUH CTaHAAPTHBIX MAaTEMaTHUYECKUX
3a/la4 Ha BBIYMCJIICHHE PACCTOSHUI MEXIy JABYMS TOYKAMH, OT TOYKH IO MPSIMON, OT TOUYKHU
JI0 TIOCKOCTH, MEX/1Y CKPEIIUBAIOIIUMHUCS MPSMBIMU.

Pematp 3amaun Ha HaXOXkJIEHHWE M'EOMETPUYECKHUX BEIMYMH MO o0pas3laM WM alropuTMam,
MIPUMEHSS] U3BECTHBIE aHATUTUYECKIE METO/IbI TIPU PEIICHUU CTAaHAAPTHBIX MAaTEMaTHUECKUX
3a/1a4 Ha BBIYUCIICHHE YTJIOB MEXAY CKPEIIMBAIOMIMMHUCS MPSMBI- MH, MEXKAY MPsIMON U
IUIOCKOCTBIO, MEXAY IIIOCKOCTSMHU, JIBYIPAaHHBIX YIJIOB.

Boruncnsate 00bEMBI UM TUIOMIATN TMOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, MHpPaMUia) C
IpUMEHEHHEM (OPMYJ; BBIYUCIATH COOTHOLIEHMS MEXIY IUIOIIAJIMH IOBEPXHOCTEH,
00BEMaMH MOJOOHBIX MHOTOT PAHHUKOB.

OmnepupoBaTh MOHATUAMHU: CHMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U MIIOCKOCTh CUMMETPHH;
LEHTP, OChb U TNIOCKOCTh CUMMETPUH (PUTYPBI.

W3BnekaTh, MpeoOpa3oBbIBaTh U MHTEPIPETHPOBATH MH(OPMAIMIO O MPOCTPAHCTBEHHBIX



TrCOMETPUIECKUX PHUrypax, IPEACTABICHHYIO Ha YePTEekKax U PUCYHKAX.

[IpumensTe reomerpuyeckue (akTel JUIs  pelIeHHs  CTEPEOMETPHYECKUX  3ajad,
npearojararonmx HECKOJIBKO aroB peuiCHus, €CJIN yCJIOBHA IMPUMCHCHUA 3a/laHbI B SIBHOU
dopme.

[IpuMeHATH mpoCTEWIIME NIPOrpPAMMHBIE CPEACTBA U IIEKTPOHHO-KOMMYHHUKALMOHHBIE
CHCTEMBI [TPH PEIICHUH CTEPEOMETPUUYCCKHX 3a/1a.

[IpuBoauTe npUMEpPBl MATEMATHYECKMX 3aKOHOMEPHOCTEW B INPUPOJE U KHU3HH,
pacro3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

HpI/IMCHﬂTB INOJIYYCHHBIC 3HAaHHWA Ha IMPAKTHUKE: aHAJIM3UPOBATL PCAJIIBHBIC CUTyallUd U
IIPHUMCHSATH N3Yy4YCHHBIC IIOHATUA B mpouecce IOorCKa pCUICHUA MareMaTn4ycCKn
chOpMyYITHPOBAHHON TPOOJIEMBI, MOJICIUPOBATh PEabHBIC CUTYAIlMH Ha SI3bIKE T€OMETpPHH,
HCCIIEI0BATh MOCTPOCHHBIC MOJICITH C MCITOJIB30BAaHMEM I€OMETPUUYCCKHUX MOHIATHH U TEOPEM,
ammapara anreOpbl; pemiarh MPaKTHYSCKHE 3aJadd, CBS3aHHbIE C  HAXOXKJICHHEM
TCOMETPHUUICCKUX BCIIMYHNH.

Ha yray6;1enHom ypoBHe

CB0OOIHO OTIEpUpPOBAaTH OCHOBHBIMU MOHATHSMH CTEPEOMETPHUH NP PEIICHUU 3a7a4d U
IMPOBCACHUN MATEMATHUICCKUX paCCYX(ﬂeHHﬁ.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU M CIEICTBHS U3 HHUX IPU PEHICHUH T'€OMETPUUYECKUX
3aad.

KraccuguimpoBars B3aMHOE PACIIOJIOKESHHUE MTPSAMBIX B TIPOCTPAHCTBE; TUIOCKOCTEH B
MPOCTPAHCTBE; MPSMBIX U TUIOCKOCTEH B TPOCTPAHCTBE.

CB00OOHO OTIEPUPOBATH MOHATUSIMH, CBS3aHHBIMU C YIJIAMH B MPOCTPAHCTBE: MEXIY
MPSIMBIMH B TTPOCTPAHCTBE; MEKAY MPSIMON U IIIOCKOCTEHIO.

CB000IHO OTIEPHPOBATH TOHATHSIMH, CBSI3aHHBIMH C MHOTOTPaHHHKAMH.

CBOOOMHO pacmo3HaBaTh OCHOBHBIE BHUABI MHOTOTPAaHHHKOB (NIpH3Ma, MHpPaMKJA,
MPSIMOYTOJIBHBIN TTapajiesenumne, Kyo).

KnaccugunupoBaTh MHOTOTpaHHHUKH, BRIOMPAsi OCHOBAHHMS JUIsl KJIIACCH(HUKAIINH.

CB0OOOJHO OmEpHpPOBaTh IOHATHSIMH, CBS3aHHBIMA C CEYCHHEM MHOTOIPAaHHHKOB
TUIOCKOCTBIO.

BEIMONHATE NapaiebHoe, IEHTPAILHOE U OPTOTOHAIBHOE MPOCKTUPOBAaHUE (GUTYp Ha
TUIOCKOCTB; BBITTOJHATH U300pakeHus! (PUTYp Ha TIOCKOCTH.

CTpouTh CEYCHUsI MHOTOI'PAaHHUKOB PA3JIMYHBIMH METOJIAMH, BBITIOIHATH (BHIHOCHBIC)
IUTOCKUE YEPTEKH U3 PUCYHKOB IIPOCTHIX 00bEMHBIX QUTYP: BUI CBEPXY, COOKY, CHH3Y.
Bbuuciare  1iomaaM  MOBEPXHOCTEH  MHOTOTPaHHUKOB — (IpHU3Ma,  MHpaMuja),
TEOMETPUIECKUX Tell C MPUMEHEHUEM (popMy:I.

CB00OOHO ONEPUPOBATh MOHATHIMU: CHMMETPHS B MPOCTPAHCTBE; LIEHTP, OCh M IJIOCKOCTh
CUMMETPHUHU; IEHTP, OCh U MIIOCKOCTh CHMMETPHUH (QUTYPHI.

CBOOOIHO OMEepUpOBaTH MOHSATHSIMH, COOTBETCTBYIOIIMMU BEKTOpPaM W KOOpIWHATaM B
MIPOCTPaAHCTBE.

BrImonHATE AelicTBUS HaJl BEKTOPaMH.

Pemarp 3amaun Ha [0Ka3aTelNbCTBO MAaTEMaTHYECKMX OTHOLIEHWH U HaXOXKJIEHUE
T€OMETPUYECKUX BEJMYHH, MPUMEHsS U3BECTHBIE METOJbl MPHU PEIICHUH MaTeMaTHYECKUX
3a]1a4 MOBBIIIEHHOTO ¥ BBICOKOTO YPOBHS CIOXHOCTH.

[IpuMmeHsaTh TpOCTEHIMe MPOTpaMMHBIE CPEACTBA M DIIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI TIPH PEIICHUH CTEPEOMETPUUECKUX 3a]1ad.



— H3Bnekars, mpeoOpa3oBBIBaTh M HHTEPIPETUPOBATH HMH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUIECKUX (UTypax, MPEICTaBICHHYIO Ha YepTeKaxX U pUCYHKaX.

— IIpuMeHsATh NONy4YeHHBIE 3HAHMS HA IPAKTHKE: CPAaBHMBATh M AHAIM3UPOBATh pealbHbIC
CUTYyalluM, IPUMEHATb U3YyYCHHBIC IIOHATUS B IPOLIECCE MOUCKA PEIICHUS MaTEMaTUYECKH
copMyIMPOBaHHON TPOOIEMBI, MOJACIUPOBATh PEATbHBIC CUTYAIlMH Ha S3BIKE T€OMETPHH,
HCCIEA0BaTh IOCTPOCHHBIE MOJIEIHU C UCIIOIb30BAHUEM I€OMETPUUYECKHUX MOHATUI U TEOPEM,
anmapara aiareOpbl; pelmaTh [pPaKkTUYECKHE 3ajaud, CBSI3aHHbIE C HaXO0XKJIEHUEM
r€OMETPUYECKHUX BEJIUYMH.

— Hmets mpexactaBieHusi 00 OCHOBHBIX JTamax pPa3BUTHUS T'€OMETPUU KaK COCTABHOM YacTh
(dbyHIaMeHTa pa3BUTHUS TEXHOJIOTHH.

COJAEP/ KAHUE YUYEBHOTI'O KYPCA «'EOMETPUS» B 10 KIIACCE
Ha 6a3oBoM ypoBHe

[IpsiMble U TIIOCKOCTH B IPOCTPAHCTBE

OcHoBHbBIE TOHATHS cTepeoMeTpuu. Touka, mpsMas, MIOCKOCTb, NMpocTpaHcTBO. [loHsATHE 00
AKCHOMATHYECKOM IIOCTPOCHUH CTEPEOMETPUU: AaKCHOMBI CTEPEOMETPUM W CIEACTBUS W3 HHUX.
B3anMHOe pacnosiokeHue TpsAMBIX B IIPOCTPAHCTBE: MEPECEKArOUIUecs, IapaulelbHbIE U
CKpELIUBAIOIINECS TIPSIMBIE.

[TapamienpHOCTP NpPAMBIX M IUIOCKOCTEW B IPOCTPAHCTBE: MApaJUICNIbHBIE TMpPSMBIE B
MIPOCTPAHCTBE, MMAPALIEIBHOCTh TPEX MNPAMBIX, MAPAJUIEIBHOCTh MNPSAMOM M IUIOCKOCTH. YTJbI C
COHANpPaBJICHHBIMA CTOPOHAMM, YTOJ MEXAY NPSIMBIMHU B IPOCTPAHCTBE.

[TapannenbHOCTh MIIOCKOCTEN: MapajuiebHbIE IIOCKOCTH, CBOMCTBA MapaJJIEIbHBIX TIJIOCKOCTEH.
[Ipocreiinme npocTpaHCTBeHHbIE (PUTYPHI HA TUIOCKOCTH: TETPadIp, KyO, mapaienenure]i, HoOCTpPOEHUe
CEYCHMII.

[lepneHUKyYISIPHOCTh TPSAMOM M IJIOCKOCTH: NEPHEHAMKYJSPHBIE MPSAMBIE B IPOCTPAHCTBE,
MpsIMbIE MapaJuIeNIbHbIE U MEPIECHIUKYIISPHBIE K IIJIOCKOCTH, IPU3HAK NEPIEHAUKYISIPHOCTH MPSMOU U
IJIOCKOCTH, TEOpEMa O MNPSMOW MEPIEHIUKYISIPHOMILUIOCKOCTU. YTUIbl B IPOCTPAHCTBE: YrOJl MEXAY
NpSAMON U TIOCKOCTBIO, JABYTPAHHBIM YroJi, JUHEHHBIA yroja AByrpaHHoro yria. Ilepnengukynsp u
HAaKJIOHHBIE: PACCTOSAHHME OT TOYKHM /0 IJIOCKOCTH, PACCTOSIHUE OT MPSMOM 10 IIOCKOCTH, MPOEKIIHS
¢burypsl Ha IUJIOCKOCTh. [lepmeHIuKyIsIpHOCTh IJIOCKOCTEH: MpH3HAK MEePHEHANKYIIPHOCTH JIBYX
mrockocreit. Teopema o TpEX nepneHIUKYIIApax.

MHororpaHHUKH

[loHdATHE MHOTrOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPDAHHMKA, BBINYKIIBIE M HEBBIIYKIbIC
MHOTOTPaHHUKH, pa3BEPTKAa MHOTOI'PAHHHUKA.

[Ipu3ma: Nn-yronpHas mpusMa, IPaHM U OCHOBAHUS MPU3MBI, IpsiMas W HAKJIOHHAs HPHU3MBI,
OOKOBas UIOJIHAS TIOBEPXHOCTD MPU3MBL.

[Mapannenenunen, npsMoyroiabHbIN napamienenunen denepanbHas padoyas MporpaMma [ ero
cBoiictBa. [lupamuma: N-yroipHas nupamMuaa, TPaHd U OCHOBAHHE MHPAMUAbI, OOKOBas W MOJHAS
MOBEPXHOCTh MUpaMUJbl, NPaBWIbHAS M YCEUEHHAs NHUpPaMHUA. DJIEMEHThl MPU3MbI M MHUPAMUIBL.
[IpaBusibHBIE MHOTOTPAHHUKH: TOHATHE NPaBUIBHOTO MHOIOTPAaHHUKA, MpaBWbHAs NpU3Ma H
MpaBWJIbHAS TUPAMHUJIA, PABUJIbHAS TPEYroJibHAS MUPAMUAA U TPABHILHBIN TETpadap, KyO.

[IpencraBinenneo MpaBUIbHBIX MHOTOTPAHHUKAX: OKTadJp, JoAeKa’ap U ukocadap. CeueHus
MPU3MBI U TUPAMUJIBL.

CummeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTENIBHO TOUYKHU, MPAMOM, IIIOCKOCTU. DJIEMEHTHI



CUMMETPHUH B MUPAMHUJIAX, NTapajuielenuIIeaX, IPaBUIbHBIX MHOTOTPAHHUKAX. BbIYMCIIEHNE 3]IEMEHTOB
MHOTOT'PaHHUKOB: pEOpa, AMaroHaNu, Yribl.

[Tnomans OOKOBOW TOBEPXHOCTH M IOJHOW MOBEPXHOCTH NPAMOM MPHU3MBI, IJIOMIA]h
OCHOBaHHUH, TeopemMa 0 OOKOBOI MOBEPXHOCTH MPAMOM mpu3Mbl. [lnomians GOKOBOW MOBEPXHOCTH U
MOBEPXHOCTH MPABWIBHOM MUPaMUABI, TEOpeMa O IUIOMIAAN yced€HHOW mnupamuzabl. [loHsTue 00
00béme. OOBEM MUpaMuUIbI, TPU3MBIL.

[Tono6usie Tena B nmpocTpancTBe. COOTHOMICHHS MEXIY IUIOMIAIIMU MTOBEPXHOCTEH, 00BEMaMu
10I00HBIX TEJI.

Ha yruy6;1enHOM ypoBHe

[IpsiMbIe U TIIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATHUS CTepeoMeTpur. Touka, mpsMasi, II0CKOCTb, IPocTpaHcTBO. [loHsATHE 00
aKCMOMAaTHYECKOM MOCTPOECHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3anMHOEe pacnosnokeHue NpsMbIX B IMPOCTPAHCTBE: IEPECEKAIOIIMECs, NapajlIeibHblE U
CKperuBamImuecs: mpsiMbie. [Ipu3Haku CKpENIMBAIOMUXCS MPSAMBIX. [lapanienpbHOCTh TPSMBIX |
IJIOCKOCTEHN B MPOCTPAHCTBE: MapaljiesibHbIE MPsIMble B MPOCTPAHCTBE, MAapAJIIEIbHOCTh TPEX MPAMBIX,
napajuIeIbHOCTh IPSIMON U TUIOCKOCTH. [lapannenbHoe U IeHTpabHOE MPOEKTUPOBaHKE, H300pakeHue
¢uryp. OCHOBHBIE CBOMCTBA MapaJUIeILHOTO MPOeKTUpoBaHusA. M3o00paxkenue Guryp B mapawieabHON
MPOEKIHMHU. YTIJIbI C COHAalpaBJIEHHBIMH CTOPOHAMH, YroJl MeEXAy MpPSIMBIMH B IPOCTPAHCTBE.
[TapamrenpHOCTB INIOCKOCTEN: MapasuleNIbHbIE IUIOCKOCTH, CBOMCTBA MMAPAJUIEIBHBIX IIJIOCKOCTEN.

[Ipocreiiiye MpocTpaHCTBEHHbIE (UTYphl HA IJIOCKOCTH: TETpadap, MapajuleNenunesn,
MOCTpoeHHe ceueHui. [lepneHauKyIsspHOCTh NMPSAMOM M IUIOCKOCTH: MEPIEHIUKYISIPHBIE IMpSMbIE B
MIPOCTPAHCTBE, IMpsMbIE  MApAUIENIbHbIE W  NEPHEHAUKYJIAPHbIE K  IUIOCKOCTH, MPHU3HAK
MEPIEHAUKYIISIPHOCTA TNPSAMOA M IUIOCKOCTH, TEOpeMa O MNpsAMOM NEPHEHAMKYISIPHON IIOCKOCTH.
OpTtoronansHoe npoekTrpoBanue. [lepneHauKyssp U HaKJIOHHBIE: pACCTOSTHUE OT TOYKH 0 MJIOCKOCTH,
paccTosiHHe OT MPSMOM /0 IUIOCKOCTH, MpOeKuHs (GUrypsl Ha IUIOCKOCTh. [lepneHAuKyISpHOCTb
IJIOCKOCTEM: MPU3HAK NEPIEHANKYIIPHOCTH ABYX IUIOCKOCTEN. Teopema o TpEX NeprneHIuKyspax.

VYriael B IPOCTPAHCTBE: YTrOJ MEXIY NPSMOW U IUIOCKOCTBIO, ABYTPAHHBIM YroJi, JIMHEHHBIN
Yrojl JBYIpaHHOro yriia. TpéxrpaHHblii u MHOrorpaHsbie yriabsl. CBoWCTBa IUIOCKMX YIJIOB
MHoOrorpaHHoro yria. CBOWCTBa IUIOCKMX M JBYI'PAaHHBIX YIJIOB TPEXIPAHHOrO yria. Teopemsl
KOCHHYCOB U CHHYCOB I TPEXTPAHHOTO YIJIa.

MHororpaHHuKH

Bubl MHOrOrpaHHUKOB, pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yrosbHas npusma, npsimasi u
HAKJIOHHAsl MPU3MbI, OOKOBas W TOJHAas MOBEPXHOCTh MpusMbl. [lapamienenumen, MpsSMOYroJbHBIHA
napajiejenumne]; U ero cpoiictBa. Kparuaiilime nyTMHa NOBEPXHOCTM MHOTOTpaHHUKa. Teopema
Oiinepa. [IpoctpanctBennas Teopemalludaropa. [lupammuma: n-yronpHas nupamujaa, NpaBUjIbHAA H
ycedu€HHas niupamuibl. CBoiicTBa pédep 1 OOKOBBIX I'paHel MPaBUIbHOM MUPAMUIBI.

[IpaBUIbHBIEMHOTOIPAHHUKW: ~ MpaBWJIbHAas  NpuU3Ma W [paBWbHas  NHpPaMU]A,
MpaBWIbHAATPEYTONbHAS ~ MUpaMHUa ¥ TPaBUIBHBIA  TeTpadap, Kkyo0. [IpencraBienwe o
MPaBUIILHBIXMHOTOTPAHHUKAX: OKTA3JIP, AOJEKAdP U UKOCAIP.

Brrunicnenue »meMEHTOB MHOTOTPAaHHHMKOB: pEOpa, auaroHanu, yriabl. [lmomaapO0koBoi
MOBEPXHOCTH W TOJHOW IMOBEPXHOCTH MPSMON MPU3MBI, IUIONIA[b OCHOBaHHIA,TeopeMa O OOKOBOM
MOBEPXHOCTU TMpsAMOW Tpm3Mbl. [lnomans OOKOBOMH TOBEPXHOCTH HMIIOBEPXHOCTH MPaBUIBHOU
MAPaMU/IbI, TEOpPEMA O TUIOLIAAN YCEUYEHHON MUPaMUIbI.

CummeTpus B IpOCTPAHCTBE.



OneMEeHTbl CUMMETPUM  MPAaBUIbHBIXMHOTOTPaHHUKOB. CuMmMMmeTpus B  IPaBHIBHOM
MHOTIOTPaHHUKE: CUMMETpUANIApAJUICICIIUIICa, CUMMETPUS IPABUIBHBIX IPU3M, CUMMETPHUSA
IIPaBUJILHONIIUPAMUIBIL.

BekTopsl ¥ KOOpAMHATEI B IIPOCTPAHCTBE

IIoHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOTO BEKTOPA,BEKTOPHI
KOJUIMHEapHbIE, COHAIPABJICHHBIC U NPOTUBOIOJIOKHO HAIIPaBICHHBIEBEKTOPBL. PaBEHCTBO BEKTOPOB.
JIENCTBHS C BEKTOPAMHU: CJIOKEHUE U BBIYMTAHHUEBEKTOPOB, CYMMa HECKOJIBKUX BEKTOPOB, YMHOXKECHHUE
BEeKTOpa Ha yucio. CBolicTBacIOKeHUsI BeKTOpoB. CBOIICTBAa YMHOKEHUSI BEKTOpa Ha yucio. [lonsTue
KOMIUIAHAPHBIEBEKTOPBI. [IpuznHax KOMIUIaHaApPHOCTH TpEX BEKTOPOB. IIpaBuno
napauienenunena. Teopema 0 pasnoKeHHMM BEKTOpa IO TpEM HEKOMILIAHAPHBIM — BEKTOpaM.
[IpsimoyronpHasicucteMa  KoopaMHaT B mpoctpaHcTBe.  Koopaunatel — Bektopa.  CBs3b
MEKIYKOOpAMHATAMHU  BEKTOpa W KOOpPAMHATaMM  TOYEK.  YIOJ  MEXAy  BEKTOPaMH.
CkansipHOENpOn3BeICHUE BEKTOPOB.

COILEPKAHHUE YYEBHOI'O KYPCA «I'EOMETPUS» 11 KJIACCE
Ha 6a3oBoM ypoBHe:

Tena Bpamenus

[HunuHaapudeckass TOBEPXHOCTh, OOpa3ymoOIIMe IMIJIMHIPUYECKON IMOBEPXHOCTH, OCh
IAJTUHIPUYECKOW moBepxHOoCcTU. L{ummHap: ocHOBaHUS M OOKOBas MOBEPXHOCTh, 00Opasyromas U OCh,
TJI01a/Th OOKOBOM ¥ TIOJTHOM MTOBEPXHOCTH.

Konundeckast moBepxHOCTh, 00pa3yrolIre KOHMUYECKOW TOBEPXHOCTH, OCh U BEPIIMHA

KOHHYECKOM moBepxHOCcTH. KOHYC: OCHOBaHWE U BepIIMHA, 00pa3yoIasi ¥ 0Ch, IIONIAlb OOKOBOH U

TTOJTHOM MOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yIoIne 1 BICOTA, OCHOBAHUS U OOKOBAsI MIOBEPXHOCTb.

Cdepa u map: meHTp, paaudyc, ITUaMeTp, TUIOIIAb MOBEPXHOCTH cdephl. B3aumuoe

pacrosio’keHre cepbl U TUIOCKOCTH, KacaTelIbHas TNIOCKOCTh K cepe, momans chepsl. M3o0paxenue
TeJI BpaIlleHUs Ha IJIOCKOCTU. Pa3BEépTKa UIMHIApa U KOHYCa.

KomOunammu Ten BpameHuss ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMMMCAHHBIA OKOJIO ChEpHI,
cdepa, BIMCaHHAS B MHOTOTPAaHHUK, WJIA TeJo BpamieHus. [lonsatue 06 o0nEme.

OcHoBHBIE CBOICTBA 00BEMOB Teil. Teopema 06 00bEME TPAMOYTOJIBHOTO MapasuIe/IeIUIIe /1a
u cnenctBus u3 He€. OO0BEM nunuHApa, Konyca. O0bEM mapa u miomans chepsl.

[TogoGHuble Tena B mpocTpaHcTBe. COOTHOLIGHUS MEXKIY IUIOMAASMH TOBEPXHOCTEH,
00BpEMaMHU 1TOT00HBIX TEII.

Ceuennsi umnuHApa (MapaiieIbHO ¢ TNEPHEHAMKYISPHO OCH), CEYEHHs  KOHyca
(mapannenbHOE OCHOBAHUIO M MPOXOIAIIEe Yepe3 BEPIINHY), CEUCeHUs 1apa.

Bektopbl u koopauHATHI B MNPOCTpaHCTBE BekTop Ha TMJIOCKOCTH W B IPOCTPAHCTBE.
CnoxeHue M BBIYMTAHUE BEKTOPOB. YMHOXKEHHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BekTopa Mo TpéM
HEKOMIUTaHapHbIM BekTopaM. [IpaBuino napainenenunena. Pemenne 3a1a4, CBA3aHHBIX ¢ IPUMEHEHUEM
MPaBUJI ACUCTBUM C BEKTOPAMH.

[IpssMmoyronpHas cuctema KoopAauHaT B mpoctpaHcTBe. KoopaumnaTtel BekTopa. IIpocteitmme
3a/layd B KOOpPJAMHATAX. YTOJ MeXAy BekropaMu. CKalsipHOE MPOU3BEIECHUE BEKTOPOB. Briuncinenue
VIJI0B  MEXKAY MNpPAMBIMH U IUIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIM METOJl MpPU PEIICHUU
reOMETPUUECKHX 3a/1ay.

Ha yray0Jsiennom ypoBHe



Tena BpaleHus.

[loHsATHSA:  IWIMHAPHYECKAs IOBEPXHOCTb, KOHUYECKas IOBEPXHOCTh,  cdeprueckas
MOBEPXHOCTh, OOpa3yromre mnoBepxHocTeil. Tena BpalneHus: UMIMHADP, KOHYC, YCEYEHHBIH KOHYC,
chepa, map. B3aumnHoe pacronoxeHue chepsl M IUIOCKOCTH, KacaTeibHas IUIOCKOCTh K cdepe.
N300pakenue Ten BpalleHUs Ha IUIOCKOCTH. Pa3BépTka muimHapa u koHyca. CuMmerpust cdepsl u
mapa.

O0béM. OcHOBHBIE cBOWicTBa 00bEMOB Ten. Teopema 00 00bEME MNPAMOYTOJIBHOIO
napajuiesienunesna u cieacTsus u3 He€. O0bEM NpsMOI U HAKJIOHHOM NPU3MBI, HWIMHJPA, TUPAMUAbI U
koHyca. O0bEM 11apa v MIapOBOrO CETMEHTA.

KoMOuHarmu Tenr BpamieHus: 1 MHOTOIPAaHHUKOB. [Ipu3Ma, BIMICAHHAS B IUJIUHJP, OTHCAHHAS
okoJio nuuHApa. Ilepeceuenne chepsl u mapa ¢ miockocteio. Kacanue mapa u cepbl IIOCKOCTHIO.
[ToHsiTHE MHOTOTpaHHKKA, OMUCAHHOTO OKOJIO cepbl, chepbl, BINCAHHON B MHOTOTPaHHUK WJIM TEJIO
BpaIllCHHUS.

[Inomaas MOBEPXHOCTH LMIMHApA, KOHYyca, Iomanab cdepbl M e€ yacteil. [logobue B
npocTtpanctBe. OTHOMIEHHEe 00BEMOB, TUIOMIAACH MOBEpXHOCTEH ToM00HBIX (uryp. [IpeobpazoBanue
noao6ust, roMmoTeTHs. Perienne 3a1au Ha MI0CKOCTHU € HCTIOIb30BaHUEM CTEPEOMETPUUECKHUX METO/I0B.

[TocTpoeHne ceueHUt MHOTOTPAHHUKOB W TE€J BPAILLEHUS: CEYEHUS UWIMHJIpA (TMapajijiesibHO U
MEPIEeHIUKYIIIPHO OCH), CEUYEHHUs KOHYyca (IapajuleIbHOe OCHOBAHUIO U MPOXOSIIEe Yepe3 BEPUINHY),
CEUeHHs I1apa, METOJbI IMOCTPOEHUSI CEYEHUIl: METOJ CJIEIOB, METOJl BHYTPEHHETO MPOEKTHUPOBAHMUS,
METO/1 IEpPEeHOCca CEeKYIIEeH MIOCKOCTH.

BexTopsl 1 KOOpAUHATHI B TPOCTPAHCTBE.

Bekropel B mpocTtpaHcTBe. Onepanyii Haja BeKTopamu. BekTopHOe yMHOXXEHUE BEKTOPOB.
CBolicTBa BEKTOPHOrO yMHOXEHHs. [IpsMoyronpHass cucTeMa KOOpJAMHAT B  IPOCTPAHCTBE.
Koopaunatel BekTopa. Pasnmokenme Bektopa mo 6asucy. KoopamHATHO-BEKTOpPHBIM METOHA IpHU
pELICHUN TeOMETPUYECKUX 3a/1au.

JIBuKEeHHS B IPOCTPAHCTBE.

JIBmwxkenusi npoctpancTtBa. OtoOpakenus. JIBuxkeHUss M paBeHCTBO ¢uryp. OOmme cBoiicTBa
NBUKEHUM. Buapl ABWKEHUN: NapajuleNbHBIA MEepeHOC, IEHTpajbHas CHUMMETpPHs, 3epKajabHas
CUMMETpHS, TIOBOPOT BOKPYT npsimoit. [IpeoOpazoBanus nomoous. [Ipsmas u cdepa Ditnepa.



TEMATUYECKOEIIJIAHUPOBAHUEYYEBHOI'OKYPCA
10 KJIACC

ba3osblii ypoBens (70 yacoB)

Yriay6Jennblii ypoenb (105 yacos)

Hazpanue pazzaena (TeMbl)
Kypca, (KOJIMYECTBO YacOB)

OcHOBHOE coJiepKaHne

Hasanue paznena (Tembl)
Kypca, (KOJIMYECTBO YacoB)

OCHOBHOE COJIep>)KaHNE

BBenenne B crepeoMeTprio

(10 9)

OCHOBHBIE TIOHSITHS CTEPEOMETPHHU: TOUKA,
MpsiMast, TNIOCKOCTh, TpocTpancTBo. [IpaBuia
N300paKeHUs Ha PUCYHKAX: N300paKeHUs
MIOCKOCTEH, MapaJuIebHBIX MPSMBIX
(oTpe3koB), CEpeIMHBI OTPE3Ka.

[TonsiTHs: TIEpeceKarouecs MI0CKOCTH,
MepeceKaroIuecs mpsiMasi ¥ MI0CKOCTb.
3HAKOMCTBO C MHOTOI'DAHHUKAMH,
n300pakeHue MHOTOIPaHHUKOB Ha PUCYHKaX,
Ha IPOEKLUMOHHBIX yepTexax. HauanbHbie
CBeZICHUsI 0 KyOe U MUpaMuJe, UX pa3BEPTKU U
Mozenu. CedeHus MHOTOTPaHHUKOB.
[TonsiTHe 00 akcCMOMaTUYECKOM MOCTPOECHUU
CTEepEOMETPUHU: aKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

Beenenue
B cTepeoMeTpuio (24 u)

Ocnognbie npocmpancmeentvle huypboi.
[ToHATHSI CTEPEOMETPHUH: TOUKA, TIPsMas,
[JI0CKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBuia N300pakeHMsI HA PUCYHKE
MUIOCKOCTH, MapauIeTbHBIX TPSMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka.

[ToHsTHS: TIEpECcEeKaoNTNecs MII0CKOCTH,
repeceKaronecs npsMas U MmI0CKOCTh;
[OJIYTIPOCTPAHCTBO.

MHOTOrpaHHUKH, U300paKEHHE
[POCTEHIIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIIECTBYIOIINX 00BEKTOB.

AKCHOMBI CTEPEOMETPHUH U TIEPBHIE
CJIE/ICTBUS U3 HUX.

Cnocobbl 3a0anusi npsAmMbIX U NJIOCKOCHeEl 8
npocmpancmse.

Obo3Hauenuss NPAMbIX U NIOCKOCME.
Ceuenus. H3o6pasicenue ceyeHnull
nupamuovl, Kyoa u npusmul, Komopule
npoxoosam uepes ux péopa. Mzobpasicerue
nepeceyeHUs NOJY4eHHbIX NIOCKOCmel.
Packpawusanue nocmpoeHHblX ceueHutl
pasnvimu yeemamu. Memoo cnedog ons
nocmpoenus cevenu. Ceolicmsa
nepeceyeHull NPAMbIX U NI0CKOCMelL.
[locmpoenue ceuenuii 8 nupamuoe, Kyoe no
mpém mouxam Ha péopax. Coz0anue
BLIHOCHBIX Yepmedicell U 3anUch Uazos

1OCMPOEHUAL.




llosmopenue nianumempuu. Teopema o
nponopyuoranrbHuix ompeskax. [looooue
mpeyeonvruxos. Teopema Menenas.
Pacuémbi 6 ceueHusax Ha 8bIHOCHBIX
uepmedsrcax.

Hcmopusa pazeumus niauumempuu u
cmepeomempuu.

[IpsiMBbI€ M TUIOCKOCTH

B IIPOCTPAHCTBE.
[TapamienpHOCTB MPSAMBIX
U IIJIOCKOCTEN

(12 9)

B3anMHOE pacnoioKeHHUe NPSMBIX B
[IPOCTPAHCTBE: MEepeceKaroIImecs,
rapajuiesIbHble U CKPEIMBAIOIINECS PSIMBIE.
[TapamienpHOCT MPSAMBIX U TUIOCKOCTEN B
IPOCTPAHCTBE: apalICIIbHBIE IIPSIMBIE B
IMPOCTPAHCTBE; MAPAIIETBHOCTh TPEX MPSMBIX;
MapajyiebHOCTh MPSIMON U TJIOCKOCTH.

VTIIBI C COHAITpaBJICHHBIMU CTOPOHAaMU; YI'OJI
MEX Y MPSMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEM:

napajuieNibHble MJI0CKOCTH; CBOMCTBA
MapajuyienbHbIX MIocKocTel. [IpocTelimue
[IPOCTPAHCTBEHHbIE (PUTYPHI HA MIIOCKOCTHU:
TeTpasap, KyO, mapasuiesenurne1; HoCTPOSHHE
CEYECHUI

B3anmHoe pacrionoxxeHue
HPSMBIX B pOCTpaHcTBe (6 1)

B3anMHOE pacroJIoKeHHE MPSMBIX B
npocTpancTBe. CKpEIMBaIOIIUECS
npsimble. [Ipu3HaKy CKpenuBarOInXCs
MPSIMBIX.

[lapaienpHbBIE MPSIMBIE B TPOCTPAHCTBE.
TeopeMa o CyleCTBOBaHUU U
€MHCTBEHHOCTH TPSIMOM MapajuieTbHO M
TTAHHOU MPSIMOM, TPOXOJAIIEN YEPE3 TOUKY
[MPOCTPAHCTBA U HE JIeKAIIeH Ha JaHHOU
npsmoii. Jlemma o nepeceueHnmn
MapaiebHbBIX MPSIMBIX INIOCKOCTBIO.
[TapannensHOCTh TPEX MpsAMBIX. Teopema o
TPEX NapaJJICIbHBIX MPSIMBbIX.

TeopeMa 0 CKpelIMBaIOMIUXCS MPSIMBIX.

[ lapannenvroe npoexmupogatue.
OcHogHble c8olicmea napaiieibHo20
npoekmuposarus. Mzoopasicenue pazHvix
duzyp 6 napannenvHol NpoekyuuU.

[ [enmpanvHas npoexyusi.

Y101 ¢ cCOHanpaBJIe€HHBIMU CTOPOHAMHU.
YT0J1 MEXAY NPAMBIMH.

3adauu Ha 0oKazamenbCemeo u
ucciedosanie, Ce3aHHbLE C
pacnonodcenuem npamvlx 6
npocmpancmee.

[TapamiensHOCTD
PSIMBIX

U IIJIOCKOCTEH

B IIPOCTPAHCTBE

[ToHATHS: MapAIIIETBHOCTD NPSIMOM

Y IUIOCKOCTH B IIPOCTPAHCTBE .

[ Ipu3HaK napaaiesbHOCTH MPSMON

1 11ockocTH . CBOMCTBA MapaieIbHOCTH




(8 1)

[IPSIMOM U TUIOCKOCTH.

[ 'eomempuueckue 3a0a4u Ha GblYUCIEHUE U
00KaA3amenbCmeo, CesA3aHHble C
napannenrbHoCmbio NPAMBIX U NIOCKOCMel
6 npocmparncmee.

Ilocmpoenue ceuenus, npoxooswe2o yepes
OaHHYIO NPAMYIO HA Yepmedice U
napannienvHoeo opyeou npamou. Pacuém
omuowenuu. Ilapannenvnas npoexyus,
npumenenue

0J151 noCmpoenus ceyeHull Kyoa u
napasnenenuneod.

Ceoticmea napannenenuneda u npusmbl.

[ lapannenvrvie nnockocmu. [lpuznaxu
napanneibHocmu 08yX NiO0CKOCHEN.
Teopema o napannenvnocmu u
eOUHCMBEHHOCMU NJIOCKOCMU,
unpoxoosauell uepes mouxy, He
NPUHAONEHCAULYIO OAHHOU NIOCKOCTU U
cneocmsus uz neé. Ceoticmea
napanienbHulX NI0CKOCmel: o
napanieibHOCmu NPAMbIX nepeceyeHus npu
nepeceyeHuu 08yX NApaeNbHbIX
niockocmet mpemoetl, 00 ompes3Kax
NapanieibHuLX NPAMBIX, 3AKTHOYEHHBIX
MedHcoy napaiienbHuiMu NI0CKOCMAMU, O
nepeceueHuu NPSAMOU ¢ 08yMs
napanienibHuIMU NI0CKOCMAMU

[lepnieH IUKYJIAPHOCTD
MPSIMBIX U MJIOCKOCTEH (12

4)

[IeprieH MUK YJIAPHOCTD NPSAMOU

U IJIOCKOCTH: MEPIICHANUKYIISAPHBIE NIPSMBIE B
[IPOCTPAHCTBE, NIPSIMbIE NAPAIIJICIIbHBIEC U
[IEPIEHIUKYJIAP- HbIE K IIJIOCKOCTH, IIPU3HAK
[IEPIEHIUKYJIIPHOCTHU MIPSMOM U TUIOCKOCTH,
TeopeMa O MPSAMOH MEPIEHAUKYIAPHON
[1JIOCKOCTHU

HepneH;u/uchmp W HAKJIOHHBIC: paCCTOSHUEC OT

[lepneHIUKYIIAPHOCTD
IPSIMBIX U IIJIOCKOCTEN B

POCTPAHCTBE
(26 1)

Ilosmopenue.: meopema Ilughazopa na
N1I0CKOCIU, MPUSOHOMEMPUsL
NPAMOY2071bHO20 MPEY20NbHUKA.
Csoticmea Kyba u npamoy20abHO20
napannenenuneoa. Boiuucnenue onun
ompe3Ko6 6 Kybe u npsmMoy2eonIbHOM
napannenenuneoe.

[ lepnieH IUKYJIAPHOCTD NIPSAMOU U




TOYKH 0 IMJIOCKOCTHU, PACCTOAHUEC OT HpSIMOfI
J10 IINIOCKOCTH .

1710CKOCTH. 1Ipu3Hak
NEPIEHIUKYIIPHOCTU IPSIMON U
IJIOCKOCTH. Teopema 0 CyleCTBOBAHUM U
€IMHCTBEHHOCTHU MPAMOM, MIPOXOASIIEH
yepe3 TOUKY IPOCTPaHCTBA U
MEPIEeHIUKYIAPHON K IIOCKOCTH.
[110cKOCTH M IEpIEHANKYIISIPHBIE UM
MpsiMasi B MHOTOI'PaHHUKAX.
[lepneHUKyIJIIp ¥ HAKJIOHHASL.
[TocTpoeHue nepneHuKyispa U3 TOUKU Ha
MPSIMYIO.

Teopema o mpéx nepneHoOuKyIapax
(npsamas u obpamuas,).

Yeon mesncoy ckpewusarowumucsa
npamoimu. Ilouck nepneHOUKyIsApHbIX
NPAMBIX ¢ NOMOUWBIO NEPNEHOUKYTIAPHBIX
niockocmeti Opmozonanvroe
npoexmuposanue. Ilocmpoenue ceuenuii
KyOa, npusmbl, NPAsUILHOU NUPAMUObL C
NOMOWBIO OPMOSOHAILHOU NPOEKYUU.
Cummempus 6 npocmpancmee
omHocumenvHo niockocmu. Ilnockocmu
cummempuii 8 MHo2o2panHukax. [Ipuznax
nepneHOUKYIAPHOCIU NPAMOU U
NI0CKOCMU KAK Cle0cmeue CUMMEmpU.
[ IpasunvHvle MHO202PAHHUKU

Pacuém paccmosnuii om mouxu 00
naockocmu. Cnocobvl onycmumao
NnepneHOUKYIApbL. CUMMEMPUs, CO8U2
MOYKU NO NApPALIeNIbHOU NPSAMOLL.
CosuenonenapannienbHOUNPAMOl,
U3MEHEHUEPACCMOSHUL

YTIbl MEXIY IPSIMBIMU U

IIJIOCKOCTAMU
(10 1)

YTUIBI B IPOCTPAHCTBE: YIOJI MEXAY IIPSIMOM U
[1JIOCKOCTBIO; IBYTPAHHBIN yrOJI, TUHEHHBIN

YroJI IBYTPaHHOIO yrija.
[lepnieH TMKyYJIIPHOCTD MJIOCKOCTEN: IPU3HAK

Yrabl u paccrosius (16 u)

HOBTOpCHI/ICI yroJj Mexay npiaMbIMH Ha
MJIIOCKOCTH, TPUTOHOMCTPH B
IMPONU3BOJIBHOM TPCYT'OJILHHUKE, TCOPEMaA

KOCHHYCOB.




[IEPIEHIUKYIIIPHOCTU JBYX INIOCKOCTEH.
Teopema 0 TpEX NEepIEHIUKYISIpaxX

[loBTOpEHME: YrOJI MEXIY
CKPELINBAIOIIUMUCS MPSIMBIMH B
pOCTpaHCTBE. | eoMeTpruyecKre METOIbI
BBIUMCIICHUS YIiIa MEXy IPSIMBIMH B
MHOTOT'paHHUKaX.

JIByrpansblii yroy. CBONCTBO JMHEWHBIX
YIJIOB JIBYTPAHHOTO yTJIa.
[leprieHAUKYISPHBIE TIIOCKOCTH.
CBOMCTBa B3aMMHO TEPIIECHANKYJIISPHBIX
riockoctei. [Ipusnak
MepIEeHINKYISIPHOCTH TJIOCKOCTEH;
TeopemMa O MPsMOM NEPECEUEHUs IBYX
[JIOCKOCTEM MEePIEHIUKYIIPHBIX TPEThEN
TIOCKOCTH.

[ IpsimoyeonvHulll napanienrenuneo, K)o,
U3MEpenUsl, C8OUCMBA NPAMOY20TbHO20
napannenenuneoa. Teopema o ouazounanu
NpAMOY20/1bHO20 Napaierenuneod u
creocmsue us Heé. Cmepeomempuieckue u
NPUKIIAOHbLE 3A0aYl, C8A3AHHbLE CO
63AUMHBIM PACNOTIONCEHUEM NPAMbIX U
niockocmu.

IlosmopeHue. ckpewusarowjuecs npsamole,
napannenbHvle NI0CKOCMU 8 CIAHOAPMHbBLX
mHozoepannuxax. Ilapa napannenvrvix
ni0cKocmell Ha CKpewusarowuxcs npsamblx,
paccmosiHue mexncoy CKpeuusarouuUMucs
NPAMBIMU 8 NPOCMBIX CUTNYAYUSIX.
Onyckanue nepneHOuKy1apos,
BHIUUCIEHUEPACCMOAHULL OM MOYKU 00
MoYKU, NPAMOU, NIOCKOCMIUL.

Buluucnenue paccmosHutl mexcoy
CKpewU8aroUMUC NPAMIMU C NOMOUBIO
nepneHOUKYIAPHOU NIOCKOCHU.
Tpéxepanusiii yeon, HepaseHCmea Ons

IMPEXSPAHHBIX Y2I106.




Teopema [lugpacopa, meopemvi Kocurycos
U CUHYCO8 Ol MPEXSPAHHO20 Y2id.
Dnemenmul cghepuueckol ceomempuiL:
eceoOe3uyecKue TuHUY Ha 3emie

Muororpanauku (10 q)

[loHsTHE MHOTOI'PaHHUKA, OCHOBHBIE JIEMEHTHI
MHOTOTPAaHHHUKA, BBIITYKJIbIE U HEBBITYKJIbIE
MHOTOTPaHHUKU; pa3BEPTKAa MHOTOTpaHHHKA.
[Ipu3Mma: n-yrosbHas npu3Ma; rpaHu U
OCHOBAHUS IPU3MBL; IpsIMasi U HaKJIOHHAS
[IPU3MBbI; OOKOBAs U MOJIHAS TOBEPXHOCTh
[IPU3MBI.

[Tapamtenenumnen, TpsIMOYTOJIbHBIN
rapajuieJIenuIe]] U €ro CBOMCTBA.
[Tupamuna: n-yronbHasi nipamMuaa, TpaHu v
OCHOBaHUE NHPaMU/Ibl; OOKOBAs U TIOJTHAS
[MOBEPXHOCTb TUPAMM/IbI; IPABUJIbHAS U
yCeu€HHas MAPAMU/IA.

DJIEMEHTBI IPU3MBI U Iupamubl. [IpaBuinbsHbIe
MHOTOTPAaHHUKU: IOHATHE IPABUIIBHOTO
MHOTOTPaHHUKA; IIPAaBUJIbHAS IIPU3Ma U
[TpaBUJIbHAS MMPAMUA; IPABUIIbHAS
TPEYrojbHas MUpaMua U paBUIIbHbBIN
TeTpa’ap; Kyo. IlpeacraBieHne o mpaBUIbHbBIX
MHOTOTPaHHUKAX: OKTa’dIp, NOACKa’Ip U
MKOCadIp.

CHuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCUTEJIBHO TOYKH, IPSIMOM, IIJIOCKOCTH.
JJIEMEHTBI CAMMETPUU B TUPaMULaXx,
MapajuleJIenuIe ax, IPaBUIbHBIX
MHOTOTPaHHUKAX.

BoruncieHue 31eMEHTOB MHOTOTPaHHHUKOB!
pEOpa, IMaroHau, yrisl.

[ 110111815 OOKOBOM MOBEPXHOCTH U TOJTHOM
[TOBEPXHOCTH NPSIMON IIPU3MBI, IUIOINATb
OCHOBAHUH, TeOpemMa

0 OOKOBOI MOBEPXHOCTH NMPSMON MPU3MBI.

Muororpanuuk (7 4)

CucremaTtuzanus 3HaHuil: MHOrorpaHHUK
1 ero anemMeHThl. [lupamuaa. Buabl
nupamu. [IpaBunbHas nupamuja. [Ipuzma.
[Ipsimast 1 HaKJIOHHAS TPU3MBI.

[ IpaBunbHas npusma. [psamoit
rapajuIeIenuIe]], IpsIMOYTOJIbHBII
napajuiesenunesn, Kyo.

Buinyknvle mnocoepannuku. Teopema
Dunepa. [Ipasunvhvie u noiynpasuibhsie
IMHO202PAHHUKU




[Tnomaas OOKOBOM MOBEPXHOCTH U
[TOBEPXHOCTH MIPABUIIBHOM ITUPAMUIBL, TEOPEMA
0 TUIOIIAM OOKOBOM IMMOBEPXHOCTH yCEUEHHON
IMUPpaMH bl

OOBEMBI MHOTOTPAaHHHUKOB

(8 @)

[lonsiTie 06 00bEMe. OOBbEM NUpamMuIbl,
MPU3MBI

BekTopsl
B nipoctpancTie (13 u)

[ lonsaimue eexmopa na niocKkocmu u 8
npocmparncmee.

Cymma u paznocmuv 86eKmopos, npaguio
napannenenuneod, YMHOMCeHUe 8eKmopa Ha
YUCTI0, PA3I0JCEHUEe 8eKMOpa no basucy
Mpéx 6eKmMopos, He JIeHcauux 8 0OHOU
niockocmu. Ckansipnoe npousgeoenue,
BbIUUCTEHUE Y2 MEHCOY BEKMOPAMU 8
npocmpancmse.

[ Ipocmetiwiue 3a0auu ¢ sekmopamu

JIBmxenus (5 u)

/leuorcenus npocmpancmaa.
Omobpadicenus. J{gudxicenus u pageHCmeo
dueyp. Obwue ceoticmsa osudicenuti. Buowi
08UdICEHUIL: NAPANIeNbHbLIL NEPEHOC,
YEeHMPANbHAsL CUMMEMPUS, 3ePKAIbHAS
cumMmempusi, NOBOPOM 80KpPY2 NPAMOIL.

[ Ipeobpazosanus nooodus. [psmas u
cghepa Diinepa.

[ 'eomempuueckue 3a0a4u Ha NpUMeHeHue
08UIICEHUSL

HOBTOpeHI/IeI CCUCHUA,
PACCTOSAHUA U YIJIbI
(8w

[locTpoeHue ceueHuil B MHOTOIpaHHUKE.
BbIuncienue pacCTOSTHUNA: MEXTY IBYMsI
TOYKAMH, OT TOUKHU 10 IPSIMOM, OT TOUKH JI0
[JIOCKOCTH; MEXKY CKPEIIMBAOIIIMMHUCS
[PSIMBIMH.

BoruriciieHue yrioB: Mexay
CKPELIMBAIOIIUMUCS MPSIMBIMH, MEXIY MPSIMON
1 IJIOCKOCTBIO, ABYTPAHHBIX YIJIOB, YIJIOB
MEXAY MJIOCKOCTSIMU




[NOYPOYHOE IIJTAHMPOBAHUE KYPCA 'TEOMETPUA
10 KJIACC

Bba3osblii ypoBens (70 yacoB)

Yray6Jsennblii ypoenb (105 yacos)

KomnmyectBo yacos

Tema ypoka

Tema ypoka

‘ KommuectBo yacos

Tema: Beeoenue ¢ cmepeomempuro (104 /15 uz 24u)

1 nenens
2 OcHOBHBIE TIOHSTHS CTEPEOMETPHUU: TOUKA, MPsMas,
JI0CKOCTB, MpocTpaHCcTBO. [IpaBuina n3obpaxkeHus Ha
PUCYHKaX: U300pakeHUsI IUIOCKOCTEH, apaieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka.
[loemopenue NAAHUMEMPUU. Teopema 0 1
NPONOPYUOHANLHBIX ompe3Kax. Ilooo6uéd
mpey2onbHuxos. Teopema Menenas.
2 Henesst
2 [loHsTHS: epeceKaroecs MI0CKOCTH,
[epeceKarInecs npsMas U mIoCKOCTb.
[loemopenue NAGHUMEMPUU. Teopema 0 1
NPONOPYUOHANLHBIX ompe3Kax. Ilooob6uéd
mpeyeonbHuxkos. Teopema Menenas.
3 neneasn
2 3HaKOMCTBO C MHOTOTpaHHUKaMU, U300pakeHue
MHOTOTPaHHUKOB Ha PUCYHKAX, Ha IPOEKIIMOHHBIX
YepTekKaAX.
OcHogHnble npocmpancmeenHule uzypol 1
[Ucmopus pazsumus niaHumempuu u cmepeomempuul.
4 Heneas
2 HavanbHble cBeleHUs 0 KyOe U mUpaMuie, Ux
pa3BEPTKU U Moienu. CedeHus: MHOTOTPAHHHUKOB.
\MnozcoepanHuku, usobpasicerue npocmenuiux 1
NPOCMPAHCMBEHHBIX — pueyp,  Hecyuwecmsyroujux
00beKmos.
Suenens
2 [TonsiTHEe 006 aKCHOMATHYECKOM TIOCTPOCHUHU

CTCPCOMETPUHN: AKCUOMBI CTCPCOMCTPUHU U CIICACTBUSA

13 HUX




Cnocobvl  3a0anus npsAMulX U NIOCKOCMel 6
npocmpancmae. Ob6o3navenus NPAMbIX U
NI0CKOCMEll.

Tema: Ilpsamvie u nnockocmu 6 npocmpancmee. llapannensnocme npamoix u naockocmeii (12 u [ 14u)
+ Y Beeoenue ¢ cmepeomemputo (4u)

6 Heneas

B3anMHOE pacnoiokeHue NpsIMbIX B IPOCTPAHCTBE:
[IEPECEKAIOINNECS, TaPAJUICIBHBIE U CKPEUIMBAIOIINECS
MIpsIMBIE.

[lapannenvroe npoeKxmuposanue. OcHognuiéd
ceoticmea napanienbHo2o NPOEKMUPOBAHUSI.
H3zo0pasxcenue pazuvix ¢ueyp 6 napaiienvHol
npoeKyuu.

[[enmpanvHas npoexyusi.

7 Heneas

[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN B
[IPOCTPAHCTBE: MapaljiebHbIE MPSMbIE B
[IPOCTPAHCTBE; NapaIeIbHOCTh TPEX MPSAMBIX;
MapajieIbHOCTh MPSIMOM U TJIIOCKOCTH.

Ceoticmea nepeceveHnuti NpAMbLX U NIOCKOCMeU

8 Henensn

[lapanienbHOCTh MPSMBIX U TIOCKOCTEN B
[IPOCTPAHCTBE: MMapaljie/IbHbIE MPSMBbIC B
[IPOCTPAHCTBE; NapalieIbHOCTh TPEX MPSAMBIX;
MapauienbHOCTh MPSMON U MIIOCKOCTH.

Ceoticmea nepeceueHutl NPAMbIX U NIOCKOCMEN.

9 Heneasn

YTIIBI C COHAITPaBJICHHBIMU CTOPOHAMU; YI'OJI MCKAY
IIPsIMBIMHA B IIPOCTPAHCTBC.

Ceuenus. H3zobpadsicenue cevyenuil nupamuosl, Kyoa u
ApU3Mbl, KOMopbvle Npoxoosim uepe3 ux péopa.
[H300padicenue nepeceuenus NOJYYeHHbIX
naockocmet. Packpawueanue nocmpoenuvix ceuerul

A3HbIMU YeENMAMU.

10 Hemens




[TapaienbHOCTD IUNIOCKOCTE!: ITapasuIeIbHbIE
[JIOCKOCTHU; CBOMCTBA NApaJLICIIbHBIX INIOCKOCTEN

Ceuenusi. M3o06padicenue cewenutl nupamuowl, Kyoa u
npU3Mbl, KOmopble HpoXoosam yepe3 ux péobpa.
[H300padicenue nepeceuenus NONYYeHHbIX
naockocmei. Packpawiueanue nocmpoenHuix cedenul
A3HBIMU YBEemamil.

11 Henenn

[Ipocreiime npocTpaHCTBEHHbIE (PUTYPHI HA
MJI0CKOCTU: TETpadp, KyO, mapaienenumnes;
[MOCTPOEHUE CEYECHUI

Ceuenus. Hzobpadsicenue ceuenuti nupamuowvl, Kyoa i
npU3Mbl, KOmMopble NpoXoosam uepe3 ux péopa,
U3z00padicenue nepeceuenus NONY4eHHbIX
naockocmet. Packpawiuganue nocmpoenHulx cedenul
A3HBLMU YBEMaML.

Tema: Ilepnenouxkynapunocmov npamvix u naockocmeii (12 u /184 uz 26u)

12 Heneas

[leprieHAMKYASIPHOCTD MPSIMOM M TIOCKOCTH:
MepIeHIuKYIIpHbIE IPSIMbIE B IPOCTPAHCTBE, MIPSIMbIE
napaJuiesibHble U NEPIEeHIUKYIIPHbIE K IJIOCKOCTH

[losmopenue: meopema Illugpazopa na niockocmu,
MPULOHOMEMPUSL NPAMOY20IbHO20 MPEY2OTbHUKA.

13 Hepens

HepHeHI[I/IKy.]'IHpHOCTB HpHMOﬁ " IIJIOCKOCTH:
IICPIICHAUKYJIAPHBIC IPSAMbBIC B IIPOCTPAHCTBE, IIPSIMBIC
IapaJlJICJIbHBIC U IICPIICHAUKYIIAPHBIC K IIJIOCKOCTU

Ceoticmea Kyba u npsamoy201bHo20 napaiienenuneod.
Buiyucnenue O1uH ompe3Kos 8 Kybe u npsamoy201bHOM
napannenenuneoe.

14 nHemenst

HpI/ISHaK NEpHNCHAUKYIAPHOCTU HpﬂMOﬁ " IIJTIOCKOCTH,
TCOpEMa O HpHMOﬁ HepHeH[[HKYHHpHOﬁ INJIOCKOCTH

Teopema o mpéx nepnenouxyiapax (npamas U

obpamuas,).




|Y20/z MedHcOy CKpeuuBaomuMucs NPSIMbIMU.

15 wenens

[Ipu3HaK neprneHANKYIAPHOCTH IPSIMOU U TUIOCKOCTH,
TeopeMa O IPSMOM NMEPIECHIUKYJIIPHOMN MIOCKOCTH

[louck nepneHOuUKyIApHbIX NPAMbIX C  NOMOWbBIO
nepneHoOuKynapHulx — naockocmet — OpmozoHanbHoe
npoexmuposanue.

16 negean

[lepieHANKYISP U HAKIIOHHBIE: PACCTOSIHUE OT TOUKH
110 TUIOCKOCTH, PACCTOSIHUE OT IIPSAIMOM J10 TUIOCKOCTH

[locmpoenue ceuenuti Kyba, npuzmvl, NPABUTLHOU
AUPAMUOBL C NOMOULIO OPINOZOHANILHOU NPOEKYUU.

17 nenens

[leprieHAMKYISP U HAKIIOHHBIE: PACCTOSIHUE OT TOUKH
110 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM J10 TUIOCKOCTH

Cummempusi 8  npocmpancmee  OMHOCUMENbHO
NJI0CKOCMU. Inockocmu cummempuil 6
MHO202PDAHHUKAX.

Tema: Yenuvt mexcoy npamvimu u naockocmamu (10 v/ 154 uz 16u)

18 Henensn

YTIIbl B MPOCTPAHCTBE: YTOJ MEKIY IPSIMOU U
[JIOCKOCTBIO; IBYTPaHHBIN YToJI, JMHEHHBINA yroJ
JIBYTPAHHOTO YTJIa.

[ IpsmoyzonvbHblll napaiierenuned; KyO, uzmepeHus,
CBOUCMBA NPAMOY20]IbHO20 NApaJLielenuneod.

19 Henens
YTUIBI B IPOCTPAHCTBE: YIOJI MEXIY IPSIMOM U
[1JIOCKOCTBIO; IBYTPAHHBIN YroOJI, JMHEHHBIA YroJl
JBYTPAHHOTI'O yIJa.
Teopema 0 ouazonanu NPAMOY20IbHOO)

napaﬂﬂeﬂenuneda u cneocmeue us Heeé.

20 Heneas

|HepHeH,Z[I/IKYJ'I$IpHOCTB IIOCKOCTEH: IMPU3HAK




[EPIEHIUKYIIIPHOCTU JIBYX IIJIOCKOCTEM.

Hoemopelme: CKpeuwjuearowuecs npsmbole,
napaiieilibHvle njaockocmu 6 cmaH()apmelx
WMHO20CPDAHHUKAX. Hapa napaiiejlibHvlx niockocmeil
HA CKpewusarnwuxcia npiamvlx, paccmoinue M@DiC()y

CKDEeWUBAIOWUMUCS — NPAMbIMU 8 npocmoi]
CUMYAYUsIX.
21 Heneas
Teopema 0 TpEXnepreHMKyIsIpax
Onyckanue nepneHOUKyYIapos,

ebzuuCﬂeHuepaccmOﬂHuﬁ om MOYKU 00 MOYKU,]
}’lpﬂ.MOﬁ,' njiockocmu.

22 Heneas
Teopema o0 TpéxneprneHuKyIsIpax
Buiuucnenue paccmosHut MedHcO)]
CKPeWUBaoOWUMUCS npAMbIMU c  nomowwio

NnepneHOUKYIAPHOU NIOCKOCHIU.

Tpéxepannsiii yeon, nepageHcmea Ol MPEXSPAHHBIX
yenos

Tema:Mnozocpannuxu (10 u/ 6u) +

Y Beeoenue 6 cmepeomempuio (54)

23 Henenas

[loHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI
MHOTOTPAaHHUKA, BBITYKJIBIE M HEBBITYKIIbIE
MHOTOTPaHHUKH; pa3BEPTKAa MHOrOrpaHHuka. [Ipusma:
N-yroJjibHas MpU3Ma; TPaHU U OCHOBAHUS MTPU3MBI;
MpsiMasi ¥ HaKJIOHHAs! IPU3MbI; OOKOBasl U MOJIHAS
[MOBEPXHOCTD MPU3MBI.

Ceuenus. Hzobpadsicenue cevenuii nupamuowl, Kyoa u
NpU3Mbl, KOMopble NPoxoosm uepes ux péopa

24 genens

[Tapannenenunen, NpsiMOYroJbHbBIN Mapasuienenunes u
ero coiictea. [lupamuna: n-yroipHas nupamusa,
IpaHU ¥ OCHOBaHME MMPaMMJIbl; OOKOBAs U MOJIHAS
MMOBEPXHOCTh MUPAMHU/Ibl; IPAaBUJIbHAS U YCEUEHHAsS
nupaMua.




|C60L?cm6a nepeceyeHull NPAMbuIX U NI0CKOCMEI.

25 geneas

DneMeHThI IpU3Mbl U upamubl. [IpaBunbHbie
MHOT'OTPaHHUKH: IIOHATHE NTPABUIILHOTO
MHOTI'OTPaHHUKA; IPABWJIbHAS [IPHU3Ma U MPaBUIIbHAS
[MAPaMHU/JIA; IPABUIIbHAS TPEYrOJIbHAS IMPAMUIA U
MpaBWJIbHBIN TeTpadp; KyO. [IpeacraBnenue o
[IPAaBUJIbHBIX MHOTOI'PAHHUKAX: OKTadIp, TOACKadAp U
MKOCadIp.

llapa napannienbHulx njiockocmeti HA
CKpeWUBaroWuxcs.  NpsMbIX, PACCMOSHUE MeHCO)]
CKPeWUBarOWUMUCS NPAMBIMU 8 NPOCIbBIX CUMYAYUSIX

26 Hexeas

CumMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIBHO TOYKH, TPSAMOM, TIIIOCKOCTH. DIIEMEHTHI
CHUMMETPHUHU B MUPaMUIaX, Napajuiesenuneaax,
MpaBUJIBLHBIX MHOTOIPaHHUKaX. Beruncienne
2JIEMEHTOB MHOTOTPAHHUKOB: p&éOpa, TUaroHaliu, yriibl.

Buinykavlie  mHocoepannuxu.  Teopema  Diinepal
[IpasunbHvle U NOAYNPABUNIbHBIE MHO202PAHHUKU
Ilocmpoenue ceuenuti 68 nupamuode, Kyboe no mpém
moykam Ha pébpax. Coz0anue 8bIHOCHbIX Yepmedicel]
U 3anuUcy wWazo8 NOCMpPOEHUS

Teopema Ilugpacopa, meopemvbi KOCUHYCO8 U CUHYCO8
0J151 MpExepanHozo yeia.

27 Henenas

[Tmomaas 60KOBOY MOBEPXHOCTH M TOJTHOM
[MOBEPXHOCTH MPSMOU MPU3MBI, TUIOIAh OCHOBAHUH,
TeopemMa

0 OOKOBOM MOBEPXHOCTH NPsIMOU mpu3mbl. [1nomans
OOKOBOM IMOBEPXHOCTH 1 TTOBEPXHOCTH MPABUIHLHOM
MUPaMHU/IbI, TEOPEMa O TUIOIIAU OOKOBOM MOBEPXHOCTH
yCceu€HHOM MUpaMuIbl

H300pasicenue nepeceyenus NONYYeHHbIX
niockocmeti. Packpawuganue nocmpoenHvlx ceueHull
pazuvimu yeemamu. Memoo ciedog 051 nOCmpoeHus]
ceuenu

Onemenmsl cghepuyeckoli ceomempuu. 2e0de3uteckue]
IuHuU Ha 3emne

Tema: O6vémbt muozozpannuxos (6 u) + Y Bexmopot 6 npocmpancmee (94 uz 14u)

28 Hemens
[Tousitie 06 00BEMe. OOBEM MUPaAMUIBI, TPUIMBI [lonamue  6ekmopa  HA  NIOCKOCMU U 8
npocmpancmae.
Cymma u  pasHocmo 8eKMOpPO8, npasuilo




|napafmeﬂenune()a, VMHOMCEHUe 8eKMOopa HA YUCTLO
29 nepens

2 [Tousitre 06 00BEMe. OOBEM MUPAMUJIBI, TPU3MBI Ymuoorcenue eexmopa na uucno, paznodcenué 2
gekmopa no 06azucy mpéx eKmopos, He NedCauux 6
0OHOU NIOCKOCTIU.
Pasnooicenue eekmopa no 6asucy mpéx 6eKmopos, e 1
1esrcauux 8 0OHOU NI0CKOCU
30 negenst
2 [Tonsatue 06 00bEMe. OOBEM MUPAMUIBI, TPUIMBI Ckansproe npouszgedeHue, GbIYUCICHUE Veld MeHCO)) 2
eekmopamu 8 npocmpancmse. Ilpocmetiwue 3adauu c
geKmopamu
[ Ipocmetiwiue 3a0auu ¢ 6ekmopamu 1
Tema: Iloemopenue: ceuenus, paccmoanus u y2ivl (8 u) + 'Y Bexkmoput ¢ npocmpancmee (5u uz 14u) + 'Y Yenvt mescoy npameimu u nnockocmamu

(14 u3 16u)

31 nenens

2 [Tonsatue 06 00bEMe. OOBEM MUPAMUIBI, TPU3MBI CkansapHoe npoussedeHue, BblUUCIEHUE Velld MeHCO)) 2
sekmopamu 6 npocmpancmse. Ilpocmetiwiue 3adauu c
seKmopamu
[ Ipocmetiuue 3a0auu ¢ eekmopamu 1
32 uepens
2 [TocTpoeHue ceueHuit B MHOTOTpaHHUKE. [ Ipocmetiuiue 3a0auu ¢ 6eKMopamu. 2
Tpéxepannsiti yeon, nepagencmea OJisl MPEXSPAHHBIX 1
yenos
33 nepens
2 Brruncnenue paccTosiHUIA: MeXAy IBYMSI TOUKaMU, OT |/[eudicenus NPOCMPAHCMEA. OmobpadiceHus. 2
TOYKH JI0 MIPSIMOM, OT TOUKH JI0 MJIOCKOCTH; MEXKIY  |/[eudicenus u pasencmeo guzyp

CKPEIUBAIOIIUMHUCS TTPSIMBIMU

Obwue ceoticmea 08uUdICEHULL. 1
34 negens
2 Bbruncnenue yrios: Mexy CKpelluBaouMMucs  |Buodwl 0BUIICEHUN. napanienvbHulll  NepeHoc, 2
IPSIMBIMH, MEXTY IPSMOM U TIIOCKOCTBIO, IBYTPAHHBIX |YeHMPANbHAA CUMMEMPUs, 3epKATbHAS CUMMEMpUs,
YTJIOB, YIIIOB MEKAY INIOCKOCTSIMHU HOBOPOM BOKPY2 NPAMOU
IIpeobpazosanus nooodus. Ilpsamas u cghepa Diinepa. 1

Feomemputtecxue 3a0auu Ha npumMeHnernue 08UIICEeHUS]




TEMATUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA

11 KJTACC

bazoBelit yposenb (68 yacon)

VYrayonennsiit ypoens (102 vaca)

HaszBanue paznena
(Temsl) Kypca,
(KOJIMYECTBO YacOB)

OcHOBHOE coJiep/KaHne

HasBanue paznena (Tembl)
Kypca, (KOJIMYECTBO 4acoB)

OcHOBHOE cojiepKaHue

Tenappamenus (12
4.)

Cdepa u map: eHTp, paanyc, IMaMmeTp; IO b TOBEPXHOCTH
ctepsl. Bzaumnoe pacnosioxxeHue chepsl U MI0CKOCTH;
KacaTesbHasl INIOCKOCTh K cepe; mioimaas chepsol.

N3obpaxenue cdepsl, mapa Ha TUIOCKOCTH.

Ceuenns mapa

HunuHapudeckas TOBEPXHOCTh, 00pa3yronye MUINHIAPUIECKON
IMOBEPXHOCTHU, OCb HHJ’IHH}IpH‘-ICCKOfI IMOBCPXHOCTH. HI/IJ’II/IH}IpZ
OCHOBaHHUS M OOKOBasi TOBEPXHOCTH, 00pa3yIoIasl U OCh; IJIONIA b
OOKOBOM M MOJHOM MoBepxHOCTH. M300parkeHue IMIIMHIpa Ha
miockocTu. Pa3zépTka munuuapa.

Ceuenus nunuHIpa (MII0CKOCTHIO, TAPALIETHHON HITH
MEePIEeHIUKYIIPHOM OCH LIHJIMHAPA)

Konunueckas noBepXxHOCTh, 00pa3yrole KOHUYECKOM
MMOBEPXHOCTHU, OCh M BEPIIMHA KOHHMUECKOH noBepxHocTH. Konyc:
OCHOBaHHUE U BepIINHA, 00pa3ymollias U 0Cb; IJIOLAaAb OOKOBOW U
MIOJIHOM TIOBEPXHOCTH.

YceuéHHBIN KOHYC: 00pa3yIolIie U BEICOTA; OCHOBAaHUS M OOKOBast
MTOBEPXHOCTb.

N300paxkenue koHyca Ha MI0CKOCTH. Pa3BépTka KoHyca.

Ceuenus koHyca (TUIOCKOCTHIO, TApaslIeIbHON OCHOBAHHIO, U
IJI0CKOCTBIO, TPOXO/ISIEH Yepe3 BEpIIUHY)

KoMOuHarus ten BpamieHus: ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK,
OTIMCAaHHBII 0KOJIO cepsl; chepa, BHcaHHAS B MHOTOTPaHHUK WU
B T€JIO BpAIlICHUS

TenaBpamenus (24 4.)

HumHapudeckas
MMOBEPXHOCTh, 0Opa3yromue
HWIAHAPUYECKON
MMOBEPXHOCTH.

Humuuap. Hpsamoit
KpYTrOBOW LIUJIMHJD.
[Tmonra e MoBEpXHOCTH
UATUHIPA.

Konunueckas moBepxHOCTb,
00pa3yromue KOHUYECKON
nosepxHoctu. Konyc.
CeueHue KoHyca
MJI0CKOCTBIO,
napajuiebHOM MIOCKOCTH
OCHOBaHMS. Y CEYEHHbIN
KoHyc. M300pakeHne
KOHYCOB U YCEUEHHBIX
KOHYCOB.

[Tnomanes 00KOBOI
MOBEPXHOCTU U TIOJTHON
MOBEPXHOCTH KOHYCa
CrepeoMeTrpuueckue
3a/1ayy Ha JOKa3aTelIbCTBO
Y BBIYUCIICHUE,
INOCTPOCHUEM CEYEHU
LUUJIUHpPA, KOHYCA.
[IpuknagHeie 3a1auu,
CBSI3aHHBIE C ITUIMHIPOM.
Coepa u map.




[Tepeceuenue chepsl u
11apa ¢ IIOCKOCTBIO.
Kacanwue mapa u cdepsr
IJIOCKOCTBI0. Bua u
n300paxkeHue mapa.
VYpaBHenue cdepsl.
[Tnomane chepsr u e€
YacTeu.
CummMmerpus chepsl u
mapa. CTepeoMeTpudecKre
3aJ]a4y Ha JO0Ka3aTeIbCTBO
" BBIYMCIICHHUC, CBA3aHHBIC
co chepoii u mapom,
MMOCTPOEHUEM UX CEUCHUH
TUTOCKOCTBIO.
[Ipuknagneie 3amayu,
CBsI3aHHBIE CO cepoii
1apom.
[ToBTOpEHME: OKPYKHOCTH
Ha TUIOCKOCTH, BBIYMCIICHUS
B OKPY>KHOCTH,
CTaHJapTHbBIE IO100US
Paznuynble koMmOMHaLIUN
TeJ BpalleHUs U
MHOTOTPaHHHUKOB.

3anauu no Teme «Tena u

MOBEPXHOCTHU BPALICHH)

AHAJINTHYECKATeOMeTPHUS]
(15 1.)

[ToBTOpEHUE: KOOPAUHATHI
BEKTOpaA Ha MJIOCKOCTH U B
IIPOCTPAHCTBE, CKAISPHOE
IIPOU3BEICHNE BEKTOPOB,
BBIYHCIICHUE YIiIa MEXKIY
BEKTOpaMH B
IIPOCTPAHCTBE. Y PaBHEHUE
MPSIMON, IPOXOASILIEN
4epes 1B TOYKU.




YpaBHEHHE MIIOCKOCTH,
HOpMaJib, ypaBHEHUE
MIJIOCKOCTH B OTPE3Kax
BekTopHoe npousseneHue.
JInHeliHbIE HEPABEHCTBA,
JIMHEMHOE
MIpOrpaMMHpPOBaHNE
AHaluTHYECKHE METOIBI
pacdéTa yria Mexay
MPSIMBIMU 1 TIIIOCKO-CTSIMHU
B MHOTOTpaHHUKaX.
dopmyna pacCTOSAHUS OT
TOYKH JI0 TNIOCKOCTH B
KOOpJAMHATAX.
Haxoxnenue paccTosiHui OT
TOYKH JI0 IIJIOCKOCTHU B KyOe U
MPaBUJILHOW TUPAMUJIC

IloBTOpEHUE, 00001IEHUE
U CHCTeMATH3ALHA
3Hanui (15 4.)

CeueHuss MHOTOTPaHHUKOB:
CTaHJapTHbIE
MHOT'OTPaHHUKH, METOJ]
CJI€/10B, CTaHIapTHBIE
IIJIOCKOCTH, MEPECEeUEHUs
MPSIMBIX U IJIOCKOCTEMN
[TapannensHble IpsIMbIE U
IJIOCKOCTH: TIapaJljIe/ibHbIE
CEUCHUS, PACUET
OTHOILIEHUM, YTIIbl MEXIY
CKpEUIMBAIOIINMUCS
MPSMBIMU
[lepienaukynsapabie
MPSMBIE U TIIOCKOCTU:
CTaHJIapTHHIE ITapbl
MEPIECHINKYISIPHBIX
IJIOCKOCTEN U NIPSAMBIX,
CHUMMETPUHU
MHOTOTPAHHUKOB, TEOpEMaA




0 TPEX MEPIEHIUKYIIIpax,
BBIYMCIICHUS JIIMH B
MHOTOTpaHHUKAX
IToBTOpEeHUE: uIONIaAN
MHOTOYT'OJIbHUKOB,
(bopMyIIbl TS TUTOIIACH,
cooOpakeHus I0100usI.
[Imomanu ceuenuii
MHOTOTPaHHUKOB: IIJIOLIa N
[MOBEPXHOCTEH, pa3pe3aHms
Ha 4acTH, COOOpaKEHUSI
moxoous

O0bEM MHOTOrpaHHUKA
(17 u.)

O6bém Tema. OO6BEM
MPSIMOYT'OJIBHOTO
napasienenumena. 3agaau
00 yBoeHHH Ky0a, 0
KBajparype Kyba; o
TPUCEKLINH YIJIA.
CrepeomeTpuyeckue
3a/1ayu, CBSI3aHHBIE C
00BEMOM MPSIMOYTOJILHOTO
napajuiesenumnesa.
[IpuknagHeie 3a1aun,
CBSI3aHHBIE C BBIYUCICHUEM
00BbEMa IPSIMOYTOJILHOTO
napajuiejenumnesa.

OO6BEM TpSIMOH MPU3MBIL.
Crepeomerpuueckue
3a/1auu, CBA3aHHBIE C
BBIYHCIICHEM 00BEMOB
IIPSAAMOM IIPU3MBI.
[IpuknagHeie 3a1a4u,
CBsI3aHHBIE C 00BEMOM
IIPSAIMOM IIPU3MBI.
Brruncnenue 065EMOB Tel
C TIOMOILIbIO




OIIPENEIEHHOTO UHTETpaa.
OOBEM HAKJIOHHOM
MIPU3MBI, TAPAMHU/IBI.
dopmyna oobEMa
nupamuibl. OTHOLLIEHUE
00BEMOB MUPAMH/I C
001IUM YTIIOM.
CrepeoMerpuueckue
3aJ1aui, CBSI3aHHBIE C
00bEMaMu HAKJIOHHOM
MIPU3MBI, TUPAMH/IBL.
[Tpuknagnbie 3aga4u 1O
TeMe «OOBEMBI TEID,
CBs3aHHbIE C 00BEMOM
HAaKJIOHHON ITPU3MBI,
MUPaMUJIbI.

[IpumeHneHne 0ObEMOB.

Brruncnenue paccTosiHUs 10

MJI0CKOCTH

Oonémprten (5 4.)

ITousatue 06 06bEMe. OCHOBHEIE CBOMCTBA 00BEMOB TEII.

O6béM munuHIpa, KoHyca. O0BEM mapa u miomaab chepsl
[TogoGHble Tena B mpocTpancTBe. COOTHOMICHUS MEXTY IIIOMIASIMU
[MOBEPXHOCTEH, 00bEMaMHU 110I0OHBIX TEIT

ILiomagu mMOBEpPXHOCTH
U 00bEMBI KPYIJIBIX TeJ
(9 u.)

O0BéM HUAJTUHPA.
Teopema 06 0OBEME
HPSIMOTO LIAJIUHJIPA.
[Tnomagu OOKOBOH U
IIOJIHOM IMOBEPXHOCTH
mIMHApa Berarcnenue
00BEMOB TEII C MOMOIIBIO
OTIpeIeIEHHOTO HHTETpaa.
O0BEM KoHyca.
ITnomragu GOKOBOM U
MOJIHOM TIOBEPXHOCTH
KOHYyca.
CrepeoMeTpuueckue




3aJ]a4u, CBSI3aHHEIC C
BBIYHCIICHUEM 00BEMOB
WINH]IPA, KOHYCA.
IIpukiagHele 3a0a4u 110
Teme «OO0BEMBI | IJI0IA 1
noBepxHocrei ten. OobéM
mapa ¥ mapoBOro CeKTopa.
Teopema 06 00bEMe 11apa.
[Tnomane chepsr.
CrepeoMerpuueckue
3aJ]a4l, CBSI3aHHEIC C
BBIYHCIICHUEM 00BEMOB
mapa, mapoBOr0 CETMEHTA,
IIaPOBOTO CEKTOPA.
[Tpuknagnsie 3aga4u 1O
TEME
«O0BEMEI TET», CBSI3aHHBIE
¢ 00bEMOM M1apa u
TJI0MIAIBI0 CEPHI.
CoOTHOIIIEHUS MEXKTY
TJIOMIAIIMH TTOBEPXHOCTEH
1 00bpEMaMU I0T00HBIX
Tel.
[lonoGOHEIE TENA B
MpoCTpaHcTBE. MI3MeHeHne
00bEMa Mpu MoJA00uH.
CrepeomMeTpHyYeCKHE 3a1a4H,
CBSI3aHHBIE C BBIYMCICHUEM
00BEMOB Tell U ILIOIIaAcH
[MOBEPXHOCTEU




BexTopsl u
KOOPIHHATHI B
npoctpanctse (10 u.)

BekTop Ha minockocTu U B ipoctpaHcTBe. Cl0KeHHE U BBIYUTAHUE
BEKTOPOB. Y MHOKEHHUE BEKTOpa Ha 4ncio. Pasnoxkenue BekTopa 1o
TpEM HEKOMILUTaHApHBIM BeKkTopaMm. [IpaBuiio napamienenumnena.
Pemrenue 3ama4, CBA3aHHBIX C IPUMEHEHUEM IIPABWII ICHCTBHUN €
BEKTOPAMH.

[IpssMoyronpHas cucTeMa KOOPAUHAT B IPOCTpaHcTBe. KoopauHaTel
BekTopa. [Ipocreiimme 3aaa4n B KOOpAUHATAX. YTOI MEXKIY
BekTopamu. CkalspHOE MPOU3BEEHNE BEKTOPOB. Bhiuncienue
YTJI0B MEXY NPSIMBIMU U TJIOCKOCTSAMH.
KoopauHaTHO-BEKTOPHBINMETO AIPUPEILIEHUUT €OMETPUYECKUX3a1a4

IloBTOpEHME,
00001IeHne 1
cucTeMaTH3amus
snanuii (7 4.)

OcHoBHbIE QUTYpHI, (PAKTHI, TEOPEMBI Kypca IUIIAHUMETPUH. 3a1a4u
IIAaHUMETPUH U METOABI UX PCIICHHA.
OcHoBHbIe QUTYpHI, PaKThI, TEOPEMBI Kypca CTEpEOMETPHH. 3a1auu
CTECPCOMETPHUHN U METOABI UX PCHICHUA

IToBTOpeHue, 0000mIeHNE
U cHCTeMaTH3aIus
3HaHmii (22 4.)

Ob6o061marolee NOBTOPEHKE
MOHATUH U METOJIOB Kypca
reometrpun 10—11 knaccos,
CHCTeMaTH3alus 3HAHUI.
Hcropus pasBuths
CTEPEOMETPUH KaK HAYKH U
€€ poJIb B Pa3BUTHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI




[NOYPOYHOE IIJTAHMPOBAHUE KYPCA 'TEOMETPUA
11 KJIACC

Ba3osblii ypoBens (34 yaca)

Yriay6JienHblii ypoBenb (68 yacoB)

KomnuecTso ‘-IaCOB‘ Tema ypoxka Tema ypoxka ‘ KomnuecTBo yacos
Tema: Tena epawenusn (12/24)
1 Hemens
1 Cdepa u map.
YpaBHeHHE cephl. 1
Cummetpus cdepsl 1 apa 1
2 Heneast
1 B3anmMuoe pacnonoxerue cepbl ¥ IITOCKOCTH
[TImomans cdeprr u ee yacTei. 1
Pemenue npukiIagHbIX 3a/1a4, CBS3aHHBIX CO cepoi 1
U IIIapOM
3 Henean
1 N3obpaxenue chepsl, mapa Ha TIockocTu. CeueHus
chepsl
CrepeoMeTpruekre 3a7ayd Ha JI0Ka3aTeNbCTBO M| 2
BbuncieHue. [Ipuknagnbie 3a1auu, CBsI3aHHBIE CO
chepoii u mapom
4 Heneas
1 Hunuaapudeckas moBepxHocThb. Llmmuuap
[Ipsamoit kpyrosoi nuausap. [lnomans noBepxHocTu 2
UIHH]IpA
SHeneast
1 Ceuenus HUIMHAPA
[IpuknanHbie 3a1a4u, CBSI3aHHBIE C HUIHHIPOM 2
6 Heness
1 Komnyc.
KoHnonuueckass moBepxHOCTh. I[lnomaap OOKOBOIA 2
MOBEPXHOCTH KOHYCA U TOJTHOU
7 wenens
1 Y cedeHHbII KOHYC.
MN300pakeHusi KOHYCOB U YCEYCHHBIX KOHYCOB 2

8 memens




CeueHnus KoHyca

HpI/IKJIaI[HLIe 3aZla4yu, CBA3aHHLIC C CCUCHNECM KOHYCa

9 Heneas

Pemenne 3ama4d Ha cedcHHe KOHYCa

CrepeoMeTprUCKHe 3aa41 Ha JOKa3aTeIbCTBO U
BBIYUCIICHUC.

10 Hemean

KoMOuHaius ten BpaiieHuss MHOTOrpaHHUKOB

Paznuunple  KOMOMHAIIMKM  Ted  BpAIICHUS U
MHOTOTPAHHUKOB

11 Henens

MHoOTrorpaHHuK, ONMCAaHHBIN OKOJIO ChEpbI

PazmmdaHbIe KOM6I/IHaHI/II/I TCI BpaliCHUA 4|
MHOT'OI'PaHHUKOB

12 Henens

Cdepa, BnrcanHasi B MHOTOTPaHHUKHWIIN B TEJIO
BpallCHUS

3agaun o TeMe «Tena u MOBEPXHOCTH BpAICHUSD)

Tema: O6bembl Teu (6/9)

13 Henean

[Tousarue 00 o0bEME.

Teopema 06 06beMe MPSAMOTO MUITMHAPA

14 nenenn

OCHOBHBIE CBOIICTBA 00BEMOB TE

Brruucienue 00BEMOB TCII C IIOMOIIIBIO
OIIPCACIICHHOI'O HHTCTpAJIa

15 wenens
O6beM nuIMHIpa
CrepeoMeTpHUeCKHUe 3a/1a4H, CBSI3aHHBIE q
BBIUMCIICHUEM 00hEMOB IIUJIHH]IPA
16 Henensn
O0bem KoHyca
CrepeoMeTpHUECKHUEe 3a/1a4u, CBSI3aHHBIE q

BBIUHCIICHHEM 00BbEMOB KOHYCa

17 Hemenst




O06bem mapa ¥ wiomaab chepsl

[Ipuknagueie 3agaun 1o Teme «OObeMbl

1apoOBOIo CCrMEHTA»

mapa,

18 nenpens

[TonoGHbIe Tena B mpocTpaHcTBe. COOTHOMICHHS MEXKTY
[JIOIAIIMH TTIOBEPXHOCTEH, 00beMaMH MOJOOHBIX TEI

[Ipuknagaeie 3ama4un 1Mo TeMe «O0beMBbl U TUIOLIAAN
TEI

Tema: BexTopsl H koopauHaThl B mpoctpancrie (10/20)

19 Hengean

BekTop Ha MIIOCKOCTH ¥ B TIPOCTPAHCTBE

YpaBHEHUE NPSIMOH, TPOXOIAIIEH Yepe3 IBE TOUKH

20 Hexeas

CrnoxxeHne 1 BRIYUTaHuE BCKTOPOB

[TapamienbHble MpPsSMbIE U TUIOCKOCTH, YIJIbl MEXIY
CKPEIUBAIOIIUMHUCS TPSIMBIMU

21 Heneas

YMHOKEHHE BEKTOPa Ha YHCIIO

[leprienquKynsipHBIE TPSIMbIE U IFIOCKOCTH

22 Heneyas

Pa3noxxeHne BeKTopa o TpeM HEKOMIUTaHAPHBIM
BekTopam. [IpaBuiio mapannenenumnena

Teopema o0 Tpex neprneHaATKYIsIpax

23 genens

Pemrenne 3a1a4, CBSI3aHHBIX C IPUMEHECHUEM TIPABHIT
NEUCTBUN C BEKTOpaMU

Bprurcienue JJMH B MHOT'OI'paHHHUKax

24 genens

HpﬂMOYFOJ'ILHaH CUCTCMaA KOOPAWHAT B IIPOCTPAHCTBE

d)opMyna pacCcTodHuA OT TOYKHU OO IINIOCKOCTU B
KOOpJAnuHaTax.

25 Hemens

HpOCTCﬁH.IPIG 3ala4u¥ B KOOpAWHATaAX

YPaBHCHI/Ie IIJIOCKOCTH, HOpMaJib, YpaBHCHUE

IMJIOCKOCTH B OTPE3KaxX




26 Heneas

Vron Mexy BekTopamu. CKalIspHOE IIPOU3BEICHIE
BEKTOPOB

Brrurciienue yriia Mexxay BEKTOpamMu B POCTPAHCTBE

27 ueneas

Brraucnenne YIJIOB MCKAY IMTPSAMBIMHA U INIOCKOCTAMU

AHaIUTUYECKUE METOJbl pacyeTa yria MexXIY
PSIMBIMU U TUIOCKOCTSIMA B MHOTOTPaHHUKAX

28 "emenas

KoopanHaTHO-BEKTOPHBIN METOJI TP PELICHUN
TEOMETPUYECKUX 3a/1a4

Haxoxaenne pacCTOAHUN OT TOYKH JO IUIOCKOCTH B

KyO€e 1 MpaBUIbHON NHpaMuUJe

Tema: [ToBTOpeHne, 00001IeHHE U cUcTeMaTH3alusl 3HaHMiT (6/12)

29 Hexeas

OcHoBHbIE GUTYPBI, (PAKTHI Kypca TUTAHUMETPHHI

[Tnom@aan  MHOTOYTOJBHHKOB,
TJI0IIAIEH, COOOPaKEHHUS ITOI00US

dbopmynsl A

30 nenens

Teopembl Kypca miiaHUMETpUU

IO CCUYCHUH MHOTOTPAaHHUKOB, pa3pe3aHus Ha
4aCTH, COOOpaKECHHUSI TOJ00US

31 uepens

3a,I[a‘II/I IUIAHUMETPHUH U METOAbI UX PCIICHUA

Pemenue 3amau

32 uenens

OcHoBHbIe GUrypsl, PakTsl Kypca CTEpEOMETPUN

I/ICTOpI/ISI pPa3BUTHA CTCPCOMETPUU KAK HAYKH U €C
POJIb B pa3BUTUN COBPCMCHHBIX NHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTUI

33 nenens

TeOpeMLI KypcCa CTCpCOMCTPUU

MHOrorpaHHUKH,
CceYeHus

miomain MHOTI'OTPpaHHUKOB, HUX|

34 uenens




3a/aun CTEPEOMETPUH U METObI UX PEIICHUS

Pemenue 3amau
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