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HosicHuTebHASA 3aNIMCKA
Pabouas mporpamma mo matemaruke Juist 11 kimacca pa3paboTrana Ha OCHOBE:
- tpeboBanuit ®I'OC u OOII cpennero obmiero oopazoBaHus,;
- aBTOPCKOM mporpamMmMbl «AsreOpa u Hayana marematudeckoro ananuzay» 10 — 11 k. (mpodunbnelil yposens) L. A. Anumos, FO.M. Kossirun,
FO.M. Cupnopos u ap. — M.: [Ipocsemenue; 2018 r.
- yueOHUKa: AnreOpa u Hadaiga mareMarudeckoro ananm3a: Yue6. s 10 — 11 k. o6meoOpa3oBaTenbHBIX yupekaeHui. ba3zoBblii n
yriryosiennbiid ypoBau. / IIILA. Anumos, FO.M. Konsrun, FO.M. CunopoB u ap. — 7 -e uzn. — M.: I[Ipocsemnienue, 2019.
- aBTOpCKOii mporpammsbl «I'eomerpus At 10-11 kmaccoB 00meo0pazoBaTenbHBIX Opranu3anuii, 6a3oselil ypoBens» JI.C. AranacsH, B. .
Bbyry3osa, C. b. Kagomuesa, 3. I'. [To3usxk u JI.C. Kucenesa, M. IIpocsemenue 2018 r.
- yueonuka: ['eomerpust st 10-11 kimaccoB 001meo0pa3oBaTeIbHBIX OpraHu3aIuii, 0a30BbIi U yriyOIeHHbIH YpoBHH, aBTOPOB JI.C.
Aranacsna, B. @. byry3osa, C. b. Kagomuesa, 3. I'. [To3nska u JI.C. Kucenesoii, M. IIpocsemenue 2018 r.
PCaJ’IH?:aHHﬂ IIporpaMMel 10 MaTCMaTHKE oOecrieynBaeT OBJIAACHHUC KIIIOYEBBIMU KOMIICTCHIUAMU, COCTABIAIOIIMMUA OCHOBY I CaMOPAa3BUTHUA U HEIIPCPBIBHOT'O O6p330BaHI/I$I,
HOEJIO0CTHOCTh O6H_[CKyJH>TypHOFO, JIMYHOCTHOI'O U MMO3HABATCIILHOT'O PA3BUTHA JIMYHOCTHU 06yqafoumxc;1. B cooTBeTcTBHU ¢ Ha3BaHUEM KOHICTIIINHN MaTEMAaTHUYCECKOC O6pa3OBaHI/I€
AOJIDKHO, B 4aCTHOCTH, p€IIaTh 3agavdy obecrieyeHust HeOGXO,Z[I/IMOFO CTpaH€ Yucia 06yqafoumxc;1, MaTeéMaTu4€CKas MoAroToBKa KOTOPBIX JOCTATOYHA IJIA ITPOJOJKEHHUSA
00pa3oBaHUs IO pa3IMYHBIM HApaBJICHHUM, BKIIOUYas MIPETojaBaHue MaTeMAaTHKU, MaTeMaTHUECKHIe UCCIIeIOBaHusI, paboTy B chepe MHPOPMAITHOHHBIX TEXHOIOTUH U APYTHX, a
TaxKe 00ecIIeueHus JUIA KaXXKa010 O6y‘IaIOHlCFOC$1 BO3MOXXHOCTHU JOCTUKCHUA MaTeMaTHYeCKOM IIOATOTOBKH B COOTBETCTBHUU C HGO6XOI{I/IMLIM €My YPOBHCM. HNmenno na PEeIICHUC
ATHUX 3aja4 HarleJieHa MporpaMma 1o MaTeMaTuke yrryon€HHOro ypoBHs. B amoxy mudposoii TpanchopMalin Bcex cdep 4eIoBedecKor AeITeIbHOCTH HEBO3MOXKHO CTaTh
06p3,30BaHHBIM COBpPCMCHHBIM YCJIIOBEKOM 0e3 xopomeﬁ MaTeMaTHIeCKOMH IIOATrOTOBKH. 9T0 06y0J'IOBJ'I6HO TEM, UTO B HAlllM JHHU paCTéT YHUCJIO0. CHGHI/IaJIBHOCTefI, CBA3aHHBIX C
HETIOCPECTBEHHBIM MTPUMEHEHHEM MaTeMaTHKH: U B c(hepe IKOHOMHUKH, U B OU3HECE, U B TEXHOJIOTUYECKUX 00IACTSIX, U IaXKe B TYMaHUTAPHBIX cepax. Takum oOpa3om, Kpyr
06y‘{aIOH_II/IXCH, IJIsL KOTOPBIX MATEMATUKa CTAHOBUTCA 3HAYMMBIM IPECIMETOM, q)YHI[aMeHTOM O6p3,30BaHI/I$I, CYHICCTBEHHO PACHINPACTCA. B nero BXOAAT HE TOJBKO
06y‘{aIOH_II/ICCH, IUIAHUPYIOMIUEC 3aHUMATBCA TBOp‘IeCKOﬁ n HCCHeHOBaTeHBCKOﬁ pa60T0171 B 00J1acTH MaTEMAaTUKH, I/IH(i)OpMaTI/IKI/I, (I)I/ISI/IKI/I, 9KOHOMUKH U B APYTrUX O6J'IaCT$IX, HO H
Te, KOMy MaTeMaTHKa Hy)KHa JIJIsl NCTIOJIb30BaHus B IpodeccHsix, He CBI3aHHBIX HEMOCPEACTBEHHO ¢ Hel. [IpuKiiaHas 3HauuMOCTh MaTeMaTHKH 00yCIIOBJICHA TEeM, YTO €€
mpeaAMETOM ABJIAIOTCA (I)yHI[aMeHTaHBHBIe CTPYKTYPhI HAIIETO MUpa: MPOCTPAHCTBECHHLIC (I)OpMBI 1 KOJIMYECCTBCHHBIC OTHOLICHW A, (byHKIII/IOHaJ'IBHBIe 3aBUCUMOCTU U KaTCTOPUHN
HeOHpe,Z[eJ'IéHHOCTI/I, oT HpOCTefHHPIX, YCBanBACMBbIX B HCIIOCPCACTBEHHOM ONBITE, 10 JOCTATOYHO CJIOKHBIX, HGO6XOI[I/IMI>IX AJIL Pa3BUTHUA HAYYHBIX U TCXHOJIOTUYCCKUX H,I[efl. bes
KOHKPCTHBIX MATEMAaTUYCCKUX 3HaHWUH 3aTPpYAHCHO TIOHUMAHUC ITPUHIUIIOB YCTPOﬁCTBa N1 UCII0JIb30BaHUA COBpCMeHHOﬁ TCXHUKH, BOCIIPUATUC U UHTCPIIPCTAINUA pa3Hoo6pa3H0ﬁ
COITMAITFHOMN, SKOHOMHYECKOM, TIonuTHIecKor nHpopManmu, ManoddekTnBHa MOBCceJHEBHAS PAKTHIECKast ISATELHOCTh. Bo MHOTHX cdepax mpodeccCHOoHATLHON
ACATCIBbHOCTHU Tpe6y10TC$I YMCHHA BBITIOJIHATDH paC‘léTLI, COCTAaBJIATH aJITOPUTMBI, IPUMCHATDH (bOpMyJ'H)I, MMPOBOJAUTH TCOMCTPUUICCKUC U3MCPCHUA U ITOCTPOCHUS, YNTATh,
00pabaTeIBaTh, HHTEPIPETUPOBATH U MPEICTABIATH HHPOPMAIMIO B BUAE TaOIHUL, JUarpaMM U Ipa)ukoB, HOHUMATh BEPOATHOCTHBIN XapakTep ciIy4aliHbIX COOBITHH.
OmHOBPEMEHHO ¢ paciupeHrueM chep NPUMEHEHHs MaTeMAaTUKH B COBPEMEHHOM 00I11ecTBe BCE 00Jiee BaKHBIM CTAHOBHUTCS MAaTEMaTUUYECKUN CTHIIb MBIIUICHHUS, POSIBIIAIOLUICS
B OHpeZIeHéHHBIX YMCTBCHHBIX HaBBIKaXx. B IIpOoLECCCe N3YyYCHUA MaTEMAaTUKKU B apCCHall HpI/IéMOB N METOA0B MBIIIJICHUA YCIIOBCKA €CTCCTBECHHBIM 06pa30M BKJIFOYAKOTCA
HUHAYKIOHUA U JCAYKIUA, 0606H_I€HI/IC " KOHKPCTHU3alus, aHaJIN3 U CUHTC3, KJ'IaCCI/I(bI/IKaL[I/Iﬂ Hu cucremMaTru3anui, a6CTpaFI/IpOBaHI/I€ ¥ a”ajgorus. OObEKTH MATEMATUUECKUAX
YMO3aKIFOUEHH, TIPaBUIIa UX KOHCTPYUPOBAHHUS PACKPHIBAIOT MEXAHN3M JIOTUYECKUX TIOCTPOCHUM, CIIOCOOCTBYIOT BBIPaOOTKE YMEHHS (POPMYIIUPOBATH, 000CHOBLIBATH U
OOKa3bIBaTh CYXJICHUA, TEM CaMbIM Q)OpMprIOT JIOTHYECKHI CTHJIH MBITIIEHUS. Be]];yHla’I POJIb NPUHATJICKUT MATEMATHUKE B q)OpMI/IpOBaHI/H/I aHFOpI/ITMI/I‘IeCKOI\/’I KOMITOHCHTHI
MBIIIJICHHUA U BOCIIMTAHUN YMCHI/Iﬁ HCﬁCTBOBaTB 110 3aJaHHBIM aJIrTOpUTMaM, COBCPIICHCTBOBATh U3BCCTHBIC U KOHCTPYUPOBATHL HOBLIC. B mponecce peuIcHud 3aJa4 — OCHOBBI JI1
OopraHusanuu yqe6H0171 ACATCIIBHOCTH HAa YPOKaxX MAaTCMAaTHUKU — PA3BUBAIOTCA TBOPUCCKAA U MPUKIIaJiHAsA CTOPOHBI MBIIIIJICHUA. O6yquI/Ie MaTEMATHUKE I[aéT BO3MOXHOCTb
Pa3BHUBATh y 00YYAIONIUXCS TOYHYIO, PALIMOHAJIBLHYIO U HHPOPMATHBHYIO peUb, YMEHHE OTOMPATh HanOoJIee MOAXOASIINE I3bIKOBbIC, CHMBOJIHYCCKHE, TpaduuecKue CpeACTBa IS
BBIPAXXCHUA CY)KI[GHI/Iﬁ " HArJIgAHOro ux npeacTaBJICHUS. H€06XOI[I/IMBIM KOMIIOHCHTOM 06]].[6171 KYJbTYPbI B COBPECMCHHOM TOJIKOBAHUU SABJIACTCA 061]_[66 3HAaKOMCTBO C MCTOJaMH
IIO3HaHUA HCﬁCTBHTeJ’ILHOCTH, MNpEACTABJIICHUEC O NPECAMCTEC U MCTOAC MAaTCMATUKHU, €TI0 OTIIMIUAX OT METOAOB CCTCCTBCHHLIX U 'YMAaHUTAPHBIX HAYK, 00 0COOEHHOCTSIX
MIPUMEHEHHUS MAaTEMATHKH JUTSI pEIICHIS HAYYHBIX U IPUKIIATHBIX 3a1a4. Takum o0pa3oM, MaTeMaTndeckoe 0bpasoBaHMe BHOCUT CBOM BKIaA, B dopMmupoBaHue obLei KynbTypbl
yenoBekKa. M3yyeHne MaTemMaTVKM CNOCOBCTBYET SCTETUYECKOMY BOCTUMTAHUIO YEIOBEKA, MOHMMAHMIO KPACoTbl U U3ALLLECTBA MAaTEMATUYECKUX PACCYKAEHWUIA, BOCTIPUATUIO
reomeTpu4ecKmUX Gopm, YCBOEHMIO NAen CUMMETPUN. NPUOpPUTETHBIMM LienaMKn 0bydeHna maTemaTuke B 10—-11 Knaccax Ha yry6nEHHOM ypOBHE NPOAOJIKAOT OCTaBaTbCA:



(opMupoBaHHEe EHTPATBHBIX MATEMATHUECKUX OHATHH (YHCII0, BEIMYMHA, TeOMETpHUYecKas pHUrypa, HepeMeHHas!, BEpOSATHOCTh, (DYHKIHS, TPOM3BOAHAS, HHTETPAI),
o0ecneynBaroInX MPEEMCTBEHHOCTD U IIEPCIIEKTUBHOCTH MATEMAaTHIECKOTO 00pa30BaHMs 00yYarONINXCS; TIOIBEICHHE 00yJarONIUXCs Ha JOCTYITHOM ISl HUX YPOBHE K
OCO3HAHHMIO B3aMMOCBSI3M MATEMATHKH U OKPYKAIOIIEr0 MUpa, TOHUMAHUIO MATEMAaTUKH KaK 4acTH OOIIeH KyJIbTypbl YeIOBEUECTBA; Pa3BUTHE HHTEIUICKTYAIBHBIX M TBOPUYECKUX
crocoOHOCTel 00yYaromnXCsl, MO3HABATEILHOM aKTUBHOCTH, UCCIICA0BATEILCKMX YMEHHI, KDUTUYHOCTH MBILLICHUS, MHTEpeCca K U3yYCHUIO MAaTEMaTUKH; ()OPMUPOBaHHE
(bYHKIIMOHAIFHOI MaTeMaTHYeCKOM TPaMOTHOCTH: YMEHHS PAcIIO3HaBAaTh MATEMaTHIECKUE ACTIEKTHI B PEATbHBIX JKH3HEHHBIX CUTYALUIX U TIPH U3YUCHUH APYTUX YIeOHBIX
TPEIMETOB, TPOSIBIICHHS 3aBUCHMOCTEH ¥ 3aKOHOMEPHOCTEH, ()OPMYITHPOBATh MX Ha S3bIKE MATEMAaTHKH M CO371aBaTh MATEMaTHYCCKUE MOICIH, IIPUMEHSTh OCBOCHHBII
MaTeMaTHYCCKUI anmapaT JJisl peICHUsI MPAaKTHKO-OPHEHTUPOBAHHBIX 3a/1au, MHTEPIPETUPOBATh U OLICHUBATH MOJY4YCHHBIC pe3yIbTaThl. OCHOBHBIMU JIMHUSMH COJICPIKAHHS
MatemaTuky B 11 kimacce yriyOnéHHOTO ypOBHS SIBISIOTCA: «HHCa 1 BEIYUCICHUD», «Anredpay («Anredpanveckre BEIpaXSHHUD», « Y paBHEHUS U HEpaBeHCTBay), «Hagama
MaTeMaTHYeCcKOro aHannzay, «I eomerpus» («I'eomeTpryeckne GUTypsl H MX CBOUCTBaY, «/3MepeHne reoMeTpUIecKiX BeJIHYHH). JlaHHbIe IMHAN Pa3BUBAIOTCS MAPAIIIEIBHO,
Kaxaas B COOTBETCTBHUHU C CO6CTB€HHOI>'I JIOI‘I/IKOI7[, OJHAKO HE€ HE3aBUCUMO OJHa OT HPYFOﬁ, a B TECCHOM KOHTAaKTC U B3aHMOI[CI>'ICTBHI/I. KpOMC 9TOI0, UX O6’I)CIH/IH$IGT JJOrn4yeckKas
COCTaBJIAIONIAS, TPAAUIIMOHHO MPUCYIIAs MaTEeMaTHKE M POHU3EIBAIONIAS BCe MaTeMaTHYeCKe Kypchl U conepkarenbHbie tuannd. ChopmynmposanHoe Bo PI'OC COO
TpeboBaHUE «yMEHHE ONEPHPOBATH MOHATHAMHE: ONIpeAeIeHIe, akCHoMa, TeopeMa, CIIeICTBUE, CBOMCTBO, MPU3HAK, 10KAa3aTeILCTBO, PABHOCHIIbHBIE (HOPMYITHPOBKU, YMEHHE
q)OpMyHI/IpOBaTb O6paTHOC 1 IPOTHUBOIIOJIOKHOC YTBCPKACHUE, IPUBOAUTL NMPUMEPHI 1 KOHTPIIPUMEPHI, UCIIOJIB30BATh METO/] MaTeMaTHYEeCKOM HUHAOYKIUHA, IPOBOAUTH
JI0Ka3aTelbHbIE PacCyKACHUS MPH PELICHUH 3a/1a4, OLCHUBATH JIOTHYECKYIO IPaBHIILHOCTD PACCYKACHHI» OTHOCUTCS KO BCEM Y4eOHBIM Kypcam, a (JOpPMHPOBAHHE JTOTUIECKUX
YMEHHH pacrpeienseTcs 1o BceM rofgaM 00ydeHus Ha ypoBHE cpeanero odmiero odpasosanus. B coorBetctBn ¢ ®I'OC COO MaremaTHKa SIBISIETCS 0053aTEIbHBIM ITPEAMETOM
Ha JJAaHHOM ypoBHE 0Opa3oBanusi. Hacrosiieit mporpamMmMoii o MareMaTrke nperycMaTpuBaeTcsl H3ydeHne yaeOHoro npeamera «MaTemMaTiHKay B paMKax TPEX Y4eOHBIX KypCOB:
«AureOpa u Havaia MaTeMaTHYECKOro aHaumn3ay, «['eomerpusy, «BeposTHOCTh U cTaTuCTHKa». POPMUPOBAHKE TOTMYECKUX YMEHHI OCYIIECTBISIETCS HA MPOTSHKEHUU BCEX JIET
00y4eHHsI Ha YPOBHE CpeHEro o0Iero o0pa3oBaHus, a JIEMEHTHI JIOTHKU BKITIOYAIOTCS B COJEP)KaHNE BCEX HA3BAHHBIX BBIIIE YYEOHBIX KypPCOB.
[Iporpamma paccuutana Ha yuamuxcs 11 kmacca 06meo0pa3zoBaTeNnbHOI MIKOIBI CO CPETHUM U MOBBIIIEHHBIM YPOBHEM CIIOCOOHOCTEH. DTO
y4aluecs, KOTopble MOCTaBWIIM Iepesi co00H 1enb - nonyuuTh Ha EI'D konruecTBO 0aioB 10CTaTOYHOE AJIsl HOCTYIUIEHHUS B By3, Ha CIIELUATbHOCTH
CBSI3aHHBIE C MOBBILIEHHBIM YPOBHEM MAaTEMAaTUYECKON NTOATOTOBKHU.
[To TumoBoi# mporpamMmMe U yueOHOMY TUIaHY Ha U3ydeHHe MaTeMaTuku B 11 kiacce mpodusibHOTO ypoBHS oTBOaUTCs 204 yaca.
Cornacho kanennapaomy yueoHoMy rpaduky MBOY COLI Ne2 na 2023-2024 yueOnslii roa, pacnucanuto 3ausatiuii MbBOY COIL Ne2 na 2023-2024
y4eOHbIi roj mporpamma paccuntana Ha 200 gacoB. B cBsi3u ¢ Tem, 4To 4 ypoka BbINIaAal0T Ha npa3aandabie qau: 23.02, 08.03, 03.05 u 10.05
nmporpaMMma OyzeT BoimoniHeHa 3a 200 yaca 3a cueT yIJIOTHEHHUS MaTepuaia MoBTOpeHus. B pe3ynbrare KOppeKIny KOJTMYECTBO YAaCOB HA MPOX0XKICHHUE TPOTPaAMMBI
1o MareMaTuke B 11 kjacce ymeHbIIaeTcs, HO IPH 3TOM 00eCTIeYBaAETCsl MOJIHOE BHINOJIHEHHE pabouel MporpaMMbl
I[InannpyemMble pe3y/ibTaThl OCBOCHHSI YUeOHOI0 MpeaMeTa.
JIMUHOCTHBLIE PE3YJIbTATBI

1) rpakIaHCKOTO BOCITUTAHHMS: CHOPMHUPOBAHHOCTD TPAXKIAHCKON IMO3HIUH 00YYAIOIIErocsi KaKk aKTHBHOTO U OTBETCTBEHHOTO WIEHA POCCUIICKOT0 OOIECTBa, IPEICTABICHHE O
MaTeMaTHYECKHX OCHOBaX (D)YHKIIMOHUPOBAHUS PA3IMIHBIX CTPYKTYP, SBJICHUH, POy TPaKIaHCKOTo 001IecTBa (BBIOOPEI, OMPOCH U JIPYroe), yMEHUE B3aUMOJICHCTBOBATH C
CouaJIbHbBIMHU MHCTUTYTaMU B COOTBETCTBUU C UX q)YHKIII/IHMI/I 1 Ha3HAYCHHEM,
2) MaTPUOTHYECKOTO BOCIIUTAHHS: CPOPMHUPOBAHHOCTD POCCUICKOM TPaKIaHCKOW HICHTHYHOCTH, YBAKEHHS K ITPOIIUIOMY U HACTOSIIEMY POCCHHCKON MaTeMaTHUKH, IIEHHOCTHOE
OTHOILCHUE K JOCTHIKEHHUSM POCCUHCKUX MaTEMaTHKOB U POCCHUCKON MAaTeMaTHYECKOM HIKOJIBI, HCIIOJIb30BaHHE 3TUX JTOCTIKEHUI B IPYTHX HAyKaX, TEXHOJOTHUX, chepax
9KOHOMHUKH;

3) TyXOBHO-HPABCTBEHHOTO BOCIIUTAHUS: OCO3HAHHE IyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoa, COPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHHMS, STHYECKOTO TIOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHHEM JIOCTH)KCHUH HAYKHU H ICSTEIbHOCTBIO YYEHOT0, OCO3HAHHE JIMYHOTO BKIIAJa B IOCTPOCHHE YCTOHYMBOTO Oy IyIIIEro;
4) 5CTETHYECKOT0 BOCIIMUTAHUS: ICTETHIECKOE OTHOLIEHHE K MUPY, BKIIIOYask 3CTETHKY MaTEMaTHIECKIX 3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, PELICHHH, pacCy K ICHUH,
BOCHPHUHMYHBOCTh K MATEMAaTHYECKNM acCIIeKTaM Pa3IMnYHBIX BUJIOB HCKYCCTBA;

5) ¢uzuueckoro Bocnutanus: ¢hOPMUPOBAHHOCTh YMEHHS IPUMEHSIThH MaTeMaTHIECKUE 3HAHUS B MHTEpecax 3J0pOBOro M O€301acHOro o0pasa KH3HHU, OTBETCTBEHHOE
OTHOILICHHE K CBOEMY 3/I0POBBIO (3710pOBOE MMUTaHUE, COATAHCUPOBAHHBIN PEXXHUM 3aHATHI M OT/ABIXA, peTyJIApHas pU3ndecKast akTHBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE
IPH 3aHATHSAX CIIOPTHBHO-030POBUTEIBHON JIESTEILHOCTHIO;



6) TpyIOBOTO BOCHHMTAHHUS: TOTOBHOCTH K TPY/y, OCO3HAHHE LIEHHOCTH TPYIOIIO0HS, HHTEPEC K Pa3iIMIHbIM cepaM MpodecCHOHANBHON NeITeIbHOCTH, CBSI3aHHBIM C
MaTEeMaTHKOH 1 €€ IPUI0KESHUAMH, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOP Oyaymiel mpodecChr 1 pealn30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIAHBI, TOTOBHOCTD H
CIOCOOHOCTh K MaTeMaTu4eckoMy 00pa30BaHUIO U CaMOOOPa30BaHHUIO HA TIPOTSHKEHUH BCEH KU3HH, TOTOBHOCTH K AKTUBHOMY YYaCTHIO B PEILICHUN MPAKTHYECKHUX 33124
MaTeMaTHYeCKOH HaIlpaBICHHOCTH;

7) 9KOJIOTMYECKOT0 BOCITUTAHHSA: C(HOPMHUPOBAHHOCTD 3KOJIIOTHYECKON KYJIbTYpPbI, TOHUMAaHUE BIUSHHS COIMAIBHO-KOHOMUYECKHX IIPOLIECCOB Ha COCTOSIHUE IPUPOTHON U
COLMANIBHOM CpeJibl, OCO3HAHHE TII00aILHOT0 XapaKTepa SKOJOTHUECKUX MPOo0ieM, OpPHEeHTAlNs Ha MPUMEHEHHE MaTeMaTHYECKUX 3HAHUM IS pelIeH s 3aa4 B 00J1acTi
OKpy’Karolei cpelibl, IIaHUPOBAHUE MOCTYIKOB M OLIGHKU MX BO3MOKHBIX MOCIEACTBUH Il OKPYIKAIOLIEH Cpepl;

8) IeHHOCTH HAyYHOTO MO3HAHUS: C(HOPMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH M OOIECTBEHHOH NMPAKTHKH, TOHUMaHHE
MaTeMaTHYeCKOH HayKH KakK c(hephl 4eIOBEYeCKON e TEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUMMOCTH JUTS Pa3BUTHS IUBIIN3AIMHN, OBJIA/ICHHE SI3IKOM MAaTEeMaTHKU U
MaTeMaTHUYEeCKOM KyHLTypOﬁ KaK Cp€ACTBOM IMO3HAHUA MUPaA, TOTOBHOCTb OCYHICCTBIIATH IPOCKTHYIO U UCCICA0BATCILCKYIO ACATCIbHOCTE MHANBUAYAJIbHO U B TPYIIIC.
METAINPEJIMETHBIE PE3YJIBTATDI B pe3ynbrate u3ydeHns MaTeMaTHKA Ha YPOBHE CpeHET0 001ero oopazoBaHus y o0ydaromierocs 0yayT chopMUpOBaHbBI
MO3HABATENIbHbIC YHUBEPCAIbHBIC ydeOHbIE AeHCTBIS, KOMMYHHKAaTHBHBIC YHUBEPCAJIbHBIC YIeOHBIC TEHCTBHS, PETYJIATHBHBIC YHUBEPCATIbHBIC YUCOHBIE ICHCTBHS, COBMECTHAS
JEATeIIbHOCTb.

IMo3naBaTesbHbIE YHHBEPCATIbHBIE YUeOHbIE AeiiCTBHSA

bazosvie nocuueckue Oeticmeus: BRIABIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE IPH3HAKN MAaTEMaTHIYECKHX 00BEKTOB, MOHATHI, OTHOIICHUH MEXIY MOHATHAMH, (OPMYIHPOBATH
OIpEACIICHUA HOHHTHﬁ, YCTaHaBJIUBATh CyHleCTBCHHbIP'I IIPpU3HAK KHaCCI/Iq)I/IKa]_[I/II/I, OCHOBaHUsA 114 O606HICHI/ISI 1 CpaBHCHUSA, KPUTCPHUU IPOBOAMMOI'O aHaJIN3a, BOCIIPUHUMATD,
(I)OpMyHI/IpOBaTL u HpeO6pa3OBLIBaTb CYXKACHHUA: YTBCPAUTCIILHBIC U OTPULATCIIBHBIC, CAMHUYHBIC, YaCTHBIC U O6HII/IC, YCJIOBHBIC, BBIABIATL MATCMATHYCCKHUEC 3aKOHOMECPHOCTH,
B3aMMOCBSI3U M TIPOTHBOPEYNS B (haKTax, TAaHHBIX, HAOIIOICHUAX M YTBEPKICHUSX, IPEAIaraTh KPUTEPUH IS BBISBIICHHS 3aKOHOMEPHOCTEH 1 IPOTHBOPEYHIA; JIeNIaTh BHIBOIBI C
UCIIOJIb30BAaHWEM 3aKOHOB JIOTHKH, JISlyKTUBHBIX M MHAYKTHBHBIX YMO3AKIIOYEHHH, YMO3aKIIIOUEHHH 110 aHAJIOTUH; IPOBOIUTH CAMOCTOSITENIFHO JI0OKAa3aTeIbCTBA
MaTeMaTHUYECKHX YTBEPKJICHUH (IIPSIMbIE U OT IPOTHBHOTO), BEICTPANBATh apTyMEHTAIUIO, TPUBOIUTH IIPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS 1
BBIBOJIBI; BRIOMPATH CIIOCO0 penieHus yueOHO 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHs, BEIOMpATh HAaN00JIee IOIXOISIINHA C y4ETOM CaMOCTOSTEIBHO BBIICIEHHBIX
KpUTEpHUEB).
ba3zosvie uccredosamenvckue 0eticmaus: NCTIONb30BaTh BOIPOCH KaK UCCIIEJ0BATEIbCKUI HHCTPYMEHT MO3HaHUS, (JOpMyINpOBaTh BOIPOCH], PUKCUPYIOMINE IPOTUBOPEUHE,
po0JieMy, yCTaHABIMBATh HCKOMOE U JIaHHOE, (JOPMHUPOBATH TMIIOTE3Y, ApTyMEHTHPOBATh CBOIO MO3UIIMI0, MHEHHE; IPOBOAUTh CAMOCTOSTEIBHO CINIAHUPOBAHHBIN SKCIIEPUMEHT,
UCCJIeJOBAaHUE M0 YCTAHOBIEHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro O0BEKTa, SBJICHHS, IPOIECCa, BEIBICHUIO 3aBUCHMOCTEH MEXIy 00BEKTaMH, SIBICHUSIMH, ITPOLIECCAMHE;
CaMOCTOSITENBHO (pOpMYIHPOBaTH 0OOOIIEHNUS M BEIBOABI 10 PE3yJIbTaTaM NPOBEAEHHOTO HAOIOICHHS, HCCIEA0BAaHH, OLEHUBAThH JOCTOBEPHOCTD MOIY4YEHHBIX PE3yIbTaTOB,
BBIBOIOB 1 O606H.[eHPII71; ITPOTHO3UPOBATE BO3MOXKHOEC PA3BUTUC ITPOLCCCA, a TAKKEC BbBIABUT'aTh MPCAIOJIOKECHUA O €T0 PAa3BUTUN B HOBBIX YCJIOBUAX.

Paboma ¢ ungopmayueii: BBIABASATH AeHUIUTH MHPOPMALMH, TaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha BONPOC | IS pEIIeHHs 3aJa4H; BEIONPaTh MHPOPMALIUIO U3 HCTOYHUKOB
Pa3NUYHBIX TUIIOB, AHATM3UPOBATH, CHCTEMATU3UPOBATh U HHTEPIPETHPOBATH HHPOPMALIMIO Pa3IMIHbBIX BUJIOB U (POPM HpeACTaBICHUS; CTPYKTYPUPOBAaTh HHPOPMAIIHIO,
MPEJCTaBISITh €€ B pa3IYHbIX (POPMax, WILTFOCTPHPOBATH IPpadUueCcKH; OIICHUBATh HAJIEKHOCTh MH(DOPMAIINH 110 CAMOCTOSATENFHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.
KomMyHuKkaTHBHBIE YHHBepCAIbHbIE YUeOHbIE AeiiCTBUA: BOCIIPHHUMATH 1 (POPMYIIMPOBATH CY>KICHUS B COOTBETCTBHH C YCIIOBHSMH H IENISIMH OOIIIEHUSI, SICHO, TOYHO,
IPaMOTHO BBIPaXaTh CBOIO TOUKY 3PEHHsSI B YCTHBIX U MMCHbMEHHBIX TEKCTAaX, AaBaTh MOSICHEHHS 110 X0y PELICHUS 3a/1a4i, KOMMEHTUPOBATh MOJIY4YEeHHBIN pe3yJIbTaT; B X0
00CYXJIeHHS 331aBaTh BOMPOCHI 110 CYIIECTBY 00CYXKIaeMOU TeMbI, MPOOJIEMBI, pelraeMoii 3a/1a4H, BHICKA3bIBATh UJICH, HAIICIIEHHBIC HA MIOMCK PELICHHUS, COTIOCTABIIATH CBOU
CYXJICHUS C CY>KJICHUSIMH JIPYyTUX YYaCTHUKOB JIHANOTa, 00HAPYKUBATh Pa3lIMuUe U CXOJICTBO MO3UIHH, B KOPPEKTHOU (opme GOopMyIIHpOBaTh Pa3HOTIaCHs, CBOM BO3PAKEHUS;
MPEICTaBIIATh Pe3ybTaThl PELICHHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEIOBAHUS, TPOCKTA, CAMOCTOATEILHO BEIOMPATh (hOpMaT BBICTYIUICHHS C YYETOM 3aay MPE3CHTAUU 1
0coOEHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIEe YHUBepcaJbHbIe Y4eOHbIe AeiicTBUS
Camoopeanusayus: COCTaBIATD TUIAH, AITOPUTM peIleHHs 3a1a4H, BRIOUPATh CIIOCO0 PEeIICHHs C YIETOM UMEIOMINXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTHPOBATH BAPHAHTHI PEIICHUH C y9E€TOM HOBOW MH(OpMAIIHU.

Camokonmponw: BlaieTh HABBIKAMH [TO3HABATEIILHON pe(IICKCHN KaK OCO3HAHHS COBEPINIACMBIX ACHCTBUI M MBICIUTEIBHBIX IPOLIECCOB, UX PE3yIbTATOB, BIAJETh COCOOAMH
CaMOITPOBEPKH, CAMOKOHTPOJIS IpoLiecca U pe3yiIbTaTa pelieH!sl MaTeMaTHIeCKOH 3a/1auu; IPEABUICTh TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPU PELICHUH 3a/1a41, BHOCHTh



KOPPEKTHUBHI B JIEATETLHOCTh HA OCHOBE HOBBIX OOCTOSITEIIHLCTB, JAHHBIX, HAMIEHHBIX OMIMOOK, BEISIBIICHHBIX TPYIHOCTEH; OLIEHUBATH COOTBETCTBHUE PE3yNIbTaTa LEIH U YCIOBHSIM,
OOBSICHATH MPUYNHBI JOCTIKEHUS MIIM HETOCTIKEHHSI Pe3yIbTaTOB AEATEIHHOCTH, HAXOAUTD OIIUOKY, aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

Coemecmuas 0essmenbHOCHb: TIOHUMATh W UCTIOIH30BATh MPEUMYIIICCTBA KOMaHHOW ¥ MHIUBUIYAIBHOM pab0Thl IPU PEIICHUH YUEOHBIX 3aj1a4, IPUHUMATD 11€JIb COBMECTHOM
JESATSILHOCTH, IIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM pabOThI, pacIpeIeiaTh BUIBI pa0OT, TOTOBAPUBATHLCS, 00CYKIATh MPOIIECC U Pe3yabTaT paboThl, 0000IIaTh MHCHUS
HECKOJIBKUIX JIIOJIEH; y4acTBOBATh B IPYITOBEIX (hopMax paboThl (00CykIeHus, 00MEH MHEHHI, «MO3TOBBIE IITYPMBD) 1 UHBIE), BHIITOIHATH CBOIO YaCTh paOOTH U
KOOPJIMHUPOBATH CBOM JICHCTBUS C IPYTUMH YWICHAMH KOMaH/IbI, OLICHUBATh KAY€CTBO CBOCTO BKJIAJIa B OOINUH MPOIYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM YUYaCTHUKAMH
B3alMOJCHCTBUS.

HPEIMETHBIE PE3YJIBTATBI

Yucna u evruucienus: CBOOOJHO ONEPUPOBATH MOHIATUAME: HATYPajbHOE U 1IEJ0€ YHCII0, MHOJKECTBA HATYPAJIbHBIX U LIEJIBIX YHCEIl, HCIIOIb30BaTh MPU3HAKH AETUMOCTH LEJIbIX
grcen, HO/l u HOK HaTypaibHBIX uncen Ui petieHus 3a1a4, MPUMEHITh anroput™ EBkiina; cBo60IHO OnepupoBaTh MOHATHEM OCTaTKa MO MOJYJIIO, 3aHChIBATh HATYypalIbHbIE
Yrcia B Pa3IMYHBIX O3UIIMOHHBIX CUCTEMaX CUMCIICHHUS; CBOOOIHO ONEPHPOBATH MOHATHIMU: KOMIUIEKCHOE YHCIIO U MHOXKECTBO KOMIUIEKCHBIX YHCEI, TIPEICTABIISAT
KOMIIJICKCHBIE YHCJIa B alre0pandeckol 1 TPUTOHOMETPHUYECKON opMe, BBIOIHATH apu(hMETHIECKHE ONIEpalluy C HUMH U M300pakaTh HA KOOPAMHATHOM MJIOCKOCTH.

Ypasnenus u nepagerncmea: cBOOOAHO ONEPUPOBATH MOHATHIMH: UPPALMOHAIBHBIE, TOKAa3aTeIbHbIC U JOTapu(pMUIECKIE HEPABEHCTBA, HAXOAUTh MX PEIICHHS C TIOMOIIBIO
PaBHOCHIIBHBIX TIEPEXO/IOB; OCYIIECTBISTH OTOOP KOPHEH MPH PELICHUH TPUTOHOMETPHUECKOTO YPaBHEHHUS; CBOOOJHO ONIEPUPOBATH TIOHITHEM TPUTOHOMETPUIECKOE
HEPaBEHCTBO, MIPUMEHATh HEOOXOANMBIE (OPMYJIBI AJIS1 PEILICHUS OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX HEPABEHCTB; CBOOOJHO ONEPHPOBATH MOHATHUAMH: CUCTEMA U
COBOKYITHOCTb YPaBHEHHH U HEPABEHCTB, PABHOCWIIBHBIE CHCTEMBI 1 CHCTEMBI-CIIEACTBHS, HAXOANUTh PELICHNS CUCTEMBI M COBOKYITHOCTEHN pallMOHATIbHBIX, HPPALIHOHABHEIX,
MOKAa3aTeNbHBIX | JIOrapu(MUUECKUX YPaBHEHHUH U HEPABEHCTB; PellaTh pallMoHaIbHbIC, HPPallMOHABHbBIE, TOKa3aTeNbHbIC, IOTAPUPMUIECKAE H TPHTOHOMETPUUECKHUE
YpaBHEHMS M HEPABEHCTBA, COZIEpIKAIe MOIYIH U MTapaMeTphl; IPUMEHATh rpaduuecKkrie METObI IS PELIeHUs] YPaBHEHHI U HEPABEHCTB, a TAKXKe 3aay ¢ HapaMeTpaMu;
MOJICJINPOBATh PEATBHBIE CUTYAIIMH Ha S3bIKE ajareOphl, COCTABIIATH BBIPAXKEHHUS, YPAaBHEHHNS, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBHIO 33Ja4H, HCCIIEA0BATh OCTPOCHHBIE MOJIEIIN
C HCTIONIb30BAHMEM arlnapara ainreopsl, HHTEPIPETUPOBATH NMOJTYUEHHBIH Pe3yIbTar.

Dynxyuu u epaguxu: CTpOUTh TpapUKN KOMIIOZUIMH GYHKIUH ¢ TOMOIIBIO SJIEMEHTAPHOTO UCCIIEIOBAHUS U CBOHCTB KOMITO3UIIMHU JIBYX (DYHKIIMI; CTPOUTH T€OMETPHIECKUE
00pa3bl ypaBHEHUH M HEPABEHCTB Ha KOOPJMHATHOM IJIOCKOCTH; CBOOOIHO OIIEPUPOBATh NOHATHAMU: Ipad)UKi TPUTOHOMETPUYECKUX (DYHKUMH; IPUMEHATh QYHKIUHU JUIS
MOJIETTMPOBAHMS U UCCIIEAOBAHUS PEaNbHbIX IIPOIIECCOB.

Hauana mamemamuuecxozo ananuza: NCTIONb30BATh MPOU3BOHYIO JJISl HCCIIEAOBaHUS (YHKIIMU HA MOHOTOHHOCTD U 9KCTPEMYMBI; HAXOJIUTh HanOOJIbIliee U HANMEHBIIIECE
3Ha4YeHUs (PyHKIMH HETPEPBIBHON Ha OTPE3KE; UCTIONB30BaTh MPOU3BOAHYIO ISl HAXOKACHHUS HAMITYUIIIEro PeieHNs B IPUKIIAAHBIX, B TOM YUCIIE COLHAIbHO-9KOHOMUYECKHX,
3ajayax, Ui OnpeesieHHs CKOPOCTH U YCKOPEHHS Ipolecca, 3a1aHHoro GopMyIiol win rpadukom; cBOOOJHO ONEpUpOBATh HOHATHAMU: IEPBOOOpa3Has, ONpeeIEHHbIH
WHTETpal, HAXOJHUTh MIEPBOOOPa3HbIC JIEMEHTAPHBIX GYHKIMH U BEIYUCIIATH HHTETpal 1o Gpopmyne Herotona—JIeliOHMIa; HAXOMUTH TUIOIIAIN THIOCKUX QUTYD ¥ 0OBEMBI TeI C
MOMOIIBIO HHTETPajla; UMETh NPEACTaBICHHE O MATEMaTHYECKOM MOJICIIMPOBAaHNH Ha TIpUMEpe cocTaBiieHus uddepeHInanbHbIX YpaBHEHHI; pelaTh IpUKIaAHbIe 3a1a4H, B TOM
YHCIIe COLNATBHO-PKOHOMUYECKOTO M (PU3MYECKOro xapakTepa, CpeAcTBaMH MaTEMaTHYECKOTO aHAIIN3a.

K xonmy 11 kmacca o0yJarOmuiicst HAYIUTCS:

CBOOOJIHO OTIEPUPOBATH MOHSATUSAMHU, CBSI3aHHBIMHU C IIMIIMHAPUICCKON, KOHMYECKON U c(PepUIeCKOl OBEPXHOCTSIMH, OOBSICHATEH CIIOCOOBI MTOITyYEHUS; OTIEPUPOBATH TOHATHSAMH,
CBSI3aHHBIMH C TEJIAMU BPAIICHUS: IMIMHAPOM, KOHYCOM, C(epoll 1 mapom;

pacro3HaBaTh Tejia BpalieHus (LHIMHAP, KOHYC, chepa U Iap) U 00bSICHATh CIIOCOOBI ITOJYyUEHHUS TeJ BPAIlleHUs; KJIacCH(PHUIIMPOBATh B3aUMHOE PACIIONIOKEeHHE Chephl U
TJIOCKOCTH;, BBIYHCIISATh BEJTMYMHBI SJICMEHTOB MHOTOTPAHHUKOB U TEJ BPaIIlCHUs, 00hEMBI H TIIOIIAIU TTOBEPXHOCTEH MHOTOIPAaHHUKOB U TEJ BPAILEHHUS, TCOMETPHICCKUX TEII C
MPUMEHEHUEM (OPMYT;

CBOOOJTHO OTIEPUPOBATH TOHITUSMHU, CBI3aHHBIMH C KOMOWHAIMSAMU TEJ BPAIICHNs] © MHOTOI'PAaHHUKOB: MHOTOTPaHHUK, BIIUCAHHBIA B cepy U onucaHHbIH 0KoJo cdepsl, chepa,
BIIMCAaHHAsl B MHOTOTPaHHMK HITU TEJIO BPAIlCHUS;

BBIYMCIISITh COOTHOIICHHS MEXTY TUIOMAASIMHA TOBEPXHOCTEH U 00bEMaMU TIOJJOOHBIX TEJ; H300paxaTh U3y4aeMble (DUTYPBI, BBITOIHATh (BBIHOCHBIC) TUNIOCKUE YEPTEKH U3
PHUCYHKOB MIPOCTHIX OOBEMHBIX QHUTYD: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CCUCHHUS T BPAIICHHUS;



U3BJICKaTh, HHTEPIIPETHPOBATH M PEOOPa30BBIBATE HHPOPMAIIHIO O IIPOCTPAHCTBEHHBIX T€OMETPHUYECKUX (HUTYypax, MPEACTABICHHYIO HA YepTeXkKax U PHCYHKaX; CBOOOIHO
OIIepHPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHATD OTIEPaLlMy HaJl BEKTOPAMH; 3a/1aBaTh IUIOCKOCTh YPaBHEHUEM B ICKAPTOBOW CHCTEME KOOPIUHAT;

pelaTh reoMeTpUIECKUe 3a/1a41 Ha BEIYUCICHNE YITIOB MEKAY MPSMBIMH U IFIOCKOCTSAMH, BEIYMCIICHUE PACCTOSHUM OT TOYKH [0 TUIOCKOCTH, B 1IE€JIOM, Ha MPUMEHEHNE BEKTOPHO-
KOODPJMHATHOTO METO/1A TIPH PEIICHNH;

CBOOOJIHO ONIEPUPOBATH MOHITUSMH, CBSI3aHHBIMHU C IBUKCHHUEM B TIPOCTPAHCTBE, 3HATH CBONCTBA ABHKCHUH; BBITIONHATH H300pasKeHHS MHOTOTPAHHUKOM U TEN BPALICHUS IPH
napaiea-HOM MepeHoce, IEHTPATbHONH CHMMETPHH, 3pKaIbHON CUMMETPUH, IPU TIOBOPOTE BOKPYT MPSAMOH, TpeoOpa3oBaHus MOJO0HS; CTPOUTH CEYEHUSI MHOTOTPAaHHUKOB H
TEJI BpAIIeHUs: CeUSHNS MITMHpA (TTapajuIeNbHO U MEPHeHANKYIISPHO OCH), CeYeHHUs KOHyca (ITapajulelIbHOe OCHOBAHMIO M IPOXO/IAIIEe Yepe3 BEpPIINHY), CEUEeHHS 11apa;
HCIIOJIb30BaTh METOBI TOCTPOSHHUS CEYEHHI: METO/I CJIEI0B, METOl BHYTPEHHETO MMPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYIIEeH TUIOCKOCTH; JOKa3bIBaTh T€OMETPUIECKHE
YTBEPXKICHHUS;

NPUMEHSTH TeOMETPUIECKHE (DaKThI IS PEIICHHS CTEPEOMETPHIECKHUX 3a1a4, MPEANOIaralonX HeCKOIbKO IIaroB PeIIeHUs, €CIIH YCIIOBUS IIPUMEHEHHS 3a/1aHbI B IBHOW U
HesBHOU (hopme;

peaTh 3aga4y Ha JOKa3aTCJIbCTBO MAaTEMATUYCCKUX OTHOIIICHUM U HaXO0XJICHUC I'COMETPUICCKUX BCIINYHH,

NPUMEHATE IIPOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUIECKHUX 3a1a4;

NPUMEHSTH TTOJTyYeHHBIC 3HAHUS Ha NIPAKTUKE: CPAaBHUBATh, aHAJIM3UPOBATH M OI[CHUBATH PEabHBIC CUTYAllUH, IPUMEHSATh N3yUCHHBIE OHITHUS, TEOPEMBI, CBOICTBA B IIpoIiecce
MOKCKa PelIeHUs] MaTeMaTHYeCKH CHOPMYJINPOBAHHON POOIeMbI, MOACTHPOBAThH PeallbHBIC CUTYAIMU Ha SI3bIKE TEOMETPUH, HCCIIEA0BATh TOCTPOCHHBIE MOJCIH C
HCIIOJIb30BAHUEM I'COMECTPHUCCKUX MOHITHI 1 TCOpPEM, aIlrapara aﬂr€6pbl, peliaTh MPAKTUYCCKHUE 3aa4U, CBA3AHHBIC C HAXOXIACHUEM I'COMETPUICCKUX BEINYNH,; UMETh
Tpe/ICTaBICHNUs 00 OCHOBHBIX ATAIlaX Pa3BUTHS '€OMETPUH KaK COCTaBHOM YacTH (yHIaMEHTa Pa3BUTHUS TEXHOJIOTHA.

BocnurareJbHBINA NOTEHIINAJ

Bocnuranne KynbTypbl JUYHOCTH, OTHOIIIEHUS K MAaTEMAaTHKE KaK K YaCTH OOIIEYeIOBEUECKON KYJIbTYphl, UTparoiiei 0coOyIo poJib B OOIIECTBEHHOM Pa3BUTHH.
BocnuteiBaeTcst MHTEIIEKTyalbHAS! Y€CTHOCTD, KPUTUYHOCTH MBIIIJICHUS, CTIOCOOHOCTH K Pa3MBIIIUICHUSIM U TBOPUYECTRY.

Conep:xanue y4eOHOro Kypca.

Yucna u Berunciaennsa Harypanpaeie u nienblie yucia. [I[puMeHeHrne Npru3HaKkoB AeTUMMOCTH TIeITBIX YMCelT, HanOobIwid 00wt genutens (nanee — HOJl) n HanmeHsIiee oOriee
kpatHoe (manee — HOK), ocratkoB mo Moay:ro, anroputMa EBKITHIa 1S pemeHus 3a1ad B IeTbIX yuciax. KoMIuiekcHbie yncia. Anredpandeckast 1 TpUTOHOMETpHIecKas
(hOpMBI 3aMKMCH KOMILIEKCHOTO YHMciia. ApU(pMETHUSCKUE ONIEPallii ¢ KOMIUIEKCHBIMH YuciiaMu. M300pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPAMHATHOM riockocTH. dopmyina
Myaspa. KopHu n-o#i cTerneHu u3 KOMITIEKCHOTO Yrcia. [[prMeHeHne KOMITTIEKCHBIX YUCE ISl pelieHrs (PU3MYECKUX U TeOMETPUIECKHX 3a/1a4.

YpaBHeHnus 4 HepaBeHcTBAa CricTeMa M COBOKYITHOCTh YPaBHEHUM M HEPaBEHCTB. PABHOCMIIHLHBIC CHCTEMBI U CUCTEMBI-CIICACTBUS. PaBHOCIIIBHBIC HepaBeHCTBA. OTOOP KOpHEH
TPUTOHOMETPUUIECKUX YPAaBHEHH C TIOMOIIBI0 TPUTOHOMETPHYECKOH OKpYKHOCTH. Pemenrne TpuronoMeTpuaecknx HepaBeHCTB. OCHOBHBIE METO/IBI PEIIEHHUS TTOKA3aTEeIbHBIX U
sorapuMuIecKuX HepaBeHCTB. OCHOBHBIC METO/IBI PEIICHUS UPPAIIMOHAIBHEIX HepaBeHCTB. OCHOBHBIE METO/IBI PEIICHUS CUCTEM U COBOKYITHOCTEH PallHOHAIILHBIX,
WppaIlMOHATBHBIX, TOKA3aTeIbHBIX U JOTapU(IMUICCKUX YPaBHCHHUN. Y paBHEHUS, HEPABEHCTBA M CUCTEMBI C mapameTpamu. [IpuMeHeHne ypaBHEHUH, CUCTEM W HEPaBEHCTB K
PEIIeHNIO0 MaTeMaTHYECKIX 3aa4 ¥ 3a/1a4 U3 Pa3IMYHBIX 00JIACTEH HAYKU U PeaTbHON KU3HH, MHTEPIIPETAIH MOYISHHBIX PE3yIbTaTOB.

®yuaknun u rpadpukn ['padux kommozurmn GyHkiuii. ['eomeTprdeckue o0pa3sl ypaBHEHU U HEPABEHCTB Ha KOOPJMHATHOM IJIOCKOCTH. TpUroHOMeTprYecKre (GyHKIHU, UX
cBoiicTBa u rpaduku. ['padudeckrie METOIBI PEIICHNS YPaBHEHUH ¥ HEPaBEHCTB. | paduueckre MeToIbI pellieHus 3a1a4 ¢ mapamerpamu. Micnons3oBanue rpadukoB GyHKITHA IS
WICCIIETOBAHUSA TIPOIIECCOB M 3aBUCHMOCTEH, KOTOPBIE BOSHUKAIOT MPH PEIICHNH 33/1a4 U3 IPYTUX yU4eOHBIX MPEIMETOB U PEabHOM KU3HU.



Hayasa matemaTndeckoro ananausa [IpuMmenenne npon3BoAHON K UCCIEI0BaHHUIO (DYHKIIMH HA MOHOTOHHOCTh U 3KCTpeMyMbl. HaxoskaeHne HanbosbIiero 1 HaMMEeHbIIETO
3HA4YEHUI HenpephIBHOM (QyHKIMU Ha oTpe3ke. IIpumeneHne npon3BOAHOM U1 HAX0XKIECHHUS HAWIYUIIero PeIeHns B IPUKIIAAHBIX 3aa4ax, AJs ONPEAEIECHUs] CKOPOCTH U
YCKOpEeHUs mpoliecca, 3aganHoro ¢popmynoit nwim rpadukom. [lepBoobpazHast, 0CHOBHOE CBOKWCTBO TIepBo0Opa3HbIX. [lepBooOpasHbie 3neMeHTapHbIX GyHKuui. [IpaBuna
HaXOXACHUs mepBooOpasHbIx. MHTerpai. ['eomerpuueckuii CMBICT HHTErpaia. Berauciaenue onpeaenénHoro naterpaia no ¢popmyne Hetorona—Jleiibnuna. [Ipumenenne
MHTErpana Ajsl HaXO0KACHU IJI0Ianel IIockux puryp u 06EMoB reomerpudeckux Tei. [Ipumeps pemenuit nuddepeHnnansHbIXx ypaBHEHUH. MaTteMaTnieckoe
MOJICJINPOBAHKE PEATBHBIX MPOLIECCOB C MOMOIIBI0 UG PepeHIINANEHBIX YPaBHEHUH.

Tena spamenns [loHATHS: TMIMHAPHYECKas TOBEPXHOCTh, KOHUYECKasl IOBEPXHOCTh, cheprdecKas MOBEPXHOCTb, 00pa3yrolle noBepxHocTel. Tena BpaeHus: HWINHAD,
KOHYC, yCe4EHHBIN KOHYC, chepa, map. Bzaumuoe pacnosnoxenue chepsl U MIOCKOCTH, KacaTelbHas INIOCKOCTh K cdepe. M300paxeHue Ten BpalieHus Ha wiockoctu. Pa3séprka
nuIMHApa U Konyca. Cummerpust chepsl u mapa. O6béM. OcHOBHBIE cBOIicTBAa 00BEMOB Tell. Teopema 06 00bEMeE NPSMOYTOIBHOrO NMapajlieienunesia U CICACTBUS U3 Hee.
OO6BEM PAMOIA 1 HAKIIOHHOH MPHU3MBI, MITMHIPA, MUPaMUAbl 1 KoHyca. O0bEM mapa 1 nmapoBoro cermenta. KomOnHanmu Ten BpalieHus: 1 MHOrorpaHHukoB. [Ipusma,
BIIMCAHHAasl B [WJIMHIp, OTIMCAaHHAs OKoJI0 HuiuHapa. [lepeceuenue cdepsl 1 mapa ¢ miockocTeio. Kacanue mapa u cdepsl miaockoctsio. [IoHsATHE MHOTOIpaHHUKA, OMCAHHOTO
0Ko0J10 chepbl, ceprl, BHMCAHHON B MHOTOI'PaHHUK WJIH TeJIO BpaleHus. Ilnomans moBepXxHOCTH LIWIMHAPA, KOHYyCa, Iuomans cheps! u e€ yacreil. [loqobue B mpocTpaHcTBe.
OtHorieHne 00bEMOB, TUIONIAACH MOBEPXHOCTEH M0100HBIX Guryp. Ilpeodpasopanue noao0us, roMoTeTHs. Pellienue 3a1a4y Ha TNIOCKOCTH C MCIIOJIb30BaHUEM
CTepeOMETPHUYECKHX METOI0B. [locTpoeHre ceueHnii MHOTOTPaHHHUKOB M TEJ BPAIIEHUS: CEYCHUS HWIHHAPA (apajuiebHO U IEPIICHANKYISPHO OCH), CEYeHHUS KOHYyCa
(mapasuienbHOE OCHOBAHHIO U IPOXOSIIIee Yepe3 BEPIINHY ), CEUCHHS I1apa, METOAbl IIOCTPOCHHSI CEUEHHI: METO/ CJIEI0B, METOA BHYTPEHHETO ITPOSKTUPOBAHUS, METO.
MepeHoca ceKyIen IOCKOCTH.

BexTopbl M KOOpAMHATHI B IpocTpaHcTBe BekTops! B pocTpancTBe. Onepaiuu HaJ BeKTopaMu. BekTopHoe yMHOKEeHHE BeKTOpOB. CBONCTBA BEKTOPHOTO YMHOKEHHUS.
[IpsamoyrosbHas cucreMa KoopArHAT B ipoctpancTe. KoopannaTe! Bektopa. Pasnoxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIM METO PU PEIICHUH T€OMETPUIECKUX
3a1a4.

JBu:KeHus B npocTpancTie J[BmkeHus npoctpanctsa. OtodOpaxkeHus. [|BrkeHus u paBeHCTBO Guryp. OOmume cBoiicTBa ABMXECHUH. BUabl BIKEHWI: TapalJIeNbHBIN MepeHoc,
LEHTpaJibHas CAMMETPUS, 3epKaJIbHasi CHMMETPHS, IOBOPOT BOKPYT npsiMoid. [IpeobpazoBanust monodust. [lpsmas u cdepa Diinepa.
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HazBanue paznena

KommuectBo yacos

OCHOBHOE coJiep)KaHue pasjerna

OCHOBHBIE BUIBI AESITEIILHOCTH

(TemMBI) (TeMBI) 00yJaronMXCst
I'paduxu 19 Tpuronomerpuyeckue GyHKIUH, UX Hcnonb3oBaTh HUPPOBEIE pecypChl
TPUTOHOMETPUUECKUX cBolicTBa u rpaduku. OTOOp KOpHEH JUTS IOCTPOEHUS TpauKoB
¢byHKUIH. TPUTOHOMETPUYECKUX YPABHEHUH C TPUTOHOMETPUUECKUX HYHKLUH U
TpuroHomeTpuieckue TIOMOIIBIO TPUTOHOMETPUUYECKON M3Yy4YEHUS UX CBOKCTB. PemaTh
HEpaBeHCTBA OKPY>KHOCTH. TPUTOHOMETPUYECKUE YPABHEHUS U
Penrenue TpuroHOMETpUUECKUX OCYIIECTBISTH 0TOOP KOPHEH ¢
HEPaBEHCTB ITOMOILBIO0 TPUTOHOMETPUIECKOH
OKpy>kHOCTH. [IpuMeHsTh GopMyIbI
TPUTOHOMETPHUH ISl PEIICHHS
OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnonb3oBaTh HUQPPOBEIE pecypChl
IUISL IOCTPOGHUSI U UCCIIEIOBaHUS
rpadukoB HYHKITHIA.
Hccnenoanne QpyHKImMA 38 IIpumeHenue npou3BOIHOM K Crpoutb rpadguK KOMIO3ZUIAH

C IOMOIIILIO
MIPOU3BOIHOMN

UCCIICJIOBAHUIO (DYHKITHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI.
Haxosxnenue HanOosbIero u
HAaUMEHBIIEr0 3HAYEeHUS
HENpEephIBHOM (YHKINHU Ha OTPE3Ke.
[IpumMeHeHue npor3BOIHOM st
HaX0X/ICHUS HAMITYUIIEero PEIICHHS B
MIPUKJIATHBIX 3a/1a9ax, s
OTIpeAENCHHs] CKOPOCTH M YCKOPEHUS
mporiecca, 3aJaHHOTro GOopMYJIION WUITH
rpadpukoM. Kommosuiwst GyHKIui.
I'eomerpuueckue 0Opa3bl ypaBHEHUH
1 HEPAaBEHCTB Ha KOOPAMHATHON
IJIOCKOCTH

(yHKIHH ¢ TOMOIIBIO DIIEMEHTAPHOTO
WCCIIEIOBAHUS U CBOWCTB
komno3umu. CTpouThb
reoMeTpuuecKre 00pasbl ypaBHEHUH 1
HEPaBEHCTB Ha KOOPAWHATHON
wiockocTy. Mcnons3oBathb
NPOU3BOHYIO JUTS UCCIIEIOBAHUS
(YHKIIMU Ha MOHOTOHHOCTbD U
9KCTPEMYMBI; HAXOAUTH HANOObLIEE
Y HauMeHbIIee 3HaueHNs (DyHKIIUH
HETIPEPHIBHOM Ha OTPE3KE; CTPOUTH
rpaduku GyHKIMNA HA OCHOBaHUH
NPOBENEHHOTO UCCIIEIOBAHUSI.
Hcnonb30BaTh POU3BOHYIO IS
HaXO>KACHUS HAWITYUIIEro peIieHHs B
MPUKJIAIHBIX, B TOM YHCIE
COLMAJIbHO-3KOHOMHUYECKUX, 3aa4ax,
VIS OTIpEJeNICHUs CKOPOCTH U
YCKOPEHHS TpoLecca, 3a1aHHOTO
dhopmymoit nmu rpadukom. Iomydars
IpeCTaBIeHUE O IPUMEHEHUH
MIPOU3BOJHOH B Pa3IMUHBIX OTPACIIX
3HaHUM.




[lepBooOpasHas u
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WHTETpal

HppanuoHanbHbIe,

[lepBooOpazHasi, 0CHOBHOE CBOWCTBO
riepBooOpasHbIX. [lepBooOpa3Hbie
aneMeHTapHbIX QpyHkmid. [IpaBuia
HaXOKICHUS MIEPBOOOPA3HBIX.
Huarterpan. ['eomeTpuuecknuii CMbICIT
HWHTerpajna. Beruuciaenue
OIPENENEHHOr0 UHTErpalla 10
thopmymre Hetotona— Jleitbnuma.
[Ipumenenune unTerpaia aas
HaXO0KJIEHUS IUIOIIAAeH TIOCKUX
¢uryp 1 00bEMOB reOMETPHUECKHIX
ten. [Ipumeps! perieHunit
T pepeHInATBEHBIX YPaBHEHUH.
MaremaTrnyeckoe MOJIETMPOBAHNE
peanbHBIX IPOLIECCOB C TOMOLIBIO
nrudhepeHIMaTBEHBIX YPaBHEHHH

OnepupoBaTh MOHITUSMHU:

repBooOpasHas v ONpeeIEHHBIN
uHTerpan. Haxoauts mepBooOpasHbie
JIEMEHTAPHBIX PYHKIHUN 1
BBIYHUCIISATh HHTETPaJI IO GopMyIie
Herorona— JleitOnuna. Haxoaute
TUIOINAAM TIOCKUX (QUTYD U 00 BEMBI
TEJI C TOMOIIBI0 OTIPENEITEHHOTO

HUHTErpajia. 3HAKOMUTHCS C
MaTeMaTHYECKHM MOJCITHPOBaHUEM
Ha npuMepe AupdepeHIHaTbHBIX
ypaBHeHu. [lony4yaTts npencrapieHue

0 3HAYECHUH BBEJCHUS TTOHITUS
WHTETrpasa B pa3BUTHU MaTEMaTHKH

MOKa3aTeNbHbIE U
JorapupMudIecKue
HEpaBeHCTBA

KomMmmiiekcHbie yncia

10

OCHOBHBIE METOTBI PEIICHUS
MOKA3aTENbHBIX U JIOTapU(PMUISCKUX
HepaBeHCTB. OCHOBHBIE METO/bI
perieHus uppaIruoHaIbHBIX
HepaBeHCTB. ['paduueckue MeToIbI
peuIeHusl UppaluOHANIbHBIX,
MOKA3aTENbHBIX U JIOTapu(PpMUIECKUX

YpPaBHEHUHN U HEPABEHCTB

IIpuMeHsTH CBOMCTBA ITOKA3aTEIbHON
U orapupmudeckoil pyHKImH K
PELICHHIO TOKA3aTENIbHBIX U
JorapuPMHUIECKUX HEPABEHCTB.
O60cHOBATh PAaBHOCHIIBHOCTh
nepexooB. Pemats nppanuoHaIbHbIE
¥ KOMOMHUPOBAHHBIE HEPABEHCTBA, C
MTOMOIIIBbIO PAaBHOCHJIBHBIX NIEPEXO/IOB.
Hcnonb3oBaTh rpaduecKie MeTOIbI
Y CBOWCTBA BXOZIINX B YPaBHEHUE
WA HEpaBEHCTBO QYHKIUH JUIs
pelIeHus 3a1a9u

Kommnekcusle uncna.
Anrebpanyeckas u
TpUrOHOMETpUYecKas (popMbI 3amucu
KOMIUIEKCHOT'O YHCIa.
ApudmeTrueckue onepanum ¢
KOMIUIEKCHBIMH YHCIIaMHU.
N300pakeHne KOMIUIEKCHBIX YHCEI
Ha KOOPIMHATHOM IJIOCKOCTH.
®opmyna Myaspa. Kopau n-oit
CTENEHH U3 KOMIIJIEKCHOI'O YHCIIA.
[IpuMeHeHne KOMIIIEKCHBIX YNCEN
IUIs pelIeHus pu3ndeckux u
reOMETPUUECKUX 3a/1a4

noJIydaTh OpCACTAaBJICHUC O KOPHAX n-

OnepupoBaTh MOHITUSAMHU:
KOMIIJIEKCHOE YHCII0 1 MHOXKECTBO
KOMITIEKCHBIX uncen. [IpeacraBiars

KOMILJICKCHBIE YHCIIa B
anreOpanveckon u
TPUTOHOMETPUIECKOH Bopme.
BeimonsaTs apudmeTnyeckue
orepauuy ¢ HUMU. M300paxaThb

KOMIUIEKCHBIE YHcTia Ha

KOOPJIMHATHOM TJIOCKOCTH.
[Ipumensts popmyny Myaspa u

Ol CTEIIeHH M3 KOMIUIEKCHOTO YHCIIA.

3HAKOMUTHCS C TPAUMEPAMH



MPUMEHEHHUS] KOMIUIEKCHBIX YHCEI JJIS
pelIeHHs TeOMETPHIECKUX
(dusnueckux 3amay

3ana4u ¢ mapameTpaMu
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PanmonansHble, HppalliOHaIbHbIE,
MOKa3aTeNbHbIE, JTIOTapu(PMIIECKue U
TPUTOHOMETPUYECKHUE YPABHEHUS,
HEPaBEHCTBA U CUCTEMBI C
napameTtpamu. [loctpoenue u
HCCIIEIOBAHNE MATEMAaTUYECKUX
MOJIEJIEN PEAIBHBIX CUTYalUH ¢
MIOMOUIBIO YPABHEHUH, CUCTEM
YpaBHEHUH U HEPABEHCTB C
napameTpamu

Bri6upats criocob perieHus
palOHATBHBIX, HPPAINOHATIBHBIX,
MOKa3aTeJbHBIX, JIOTAPH(YMIIECKAX U
TPUTOHOMETPUUCCKUX YPABHEHUI 1
HEPaBEHCTB, COJCPIKAIIX MOTYIIN 1
napameTpsl. [IpumensaTs rpaduaeckue
Y aHAJTUTUYCCKUE METO/IbI JIJIsI
pelIeHUs ypaBHEHHUI 1 HEPABEHCTB C
napaMeTpamu, a TaKKe HCCIIeIOBaHHE
(GbyHKIMI MeToIaMu
MareMaTHyeckoro ananmsa. CTpouTh
U HCCIIeIOBATh MaTeMaTHYECKUE
MOJICTIH PEasTbHBIX CUTYAINH C
HIOMOIIIBIO YPaBHEHHIA, HEPABEHCTB U
CHCTEM C IapaMeTpamMu

Cucrembl
palOHANBHBIX,
HppaIMOHATBHBIX
MMOKa3aTEJbHBIX U
norapu(hMUIECKIX
ypaBHEHUI

12

CucrteMa 1 COBOKYITHOCTh YPaBHEHHH.
PaBHOCHIIBHBIE CHCTEMBI U
cucrtembiciencTsust. OCHOBHBIE
METOAbI PEILICHHUS CUCTEM U
COBOKYITHOCTEH PallMOHAIBHBIX,
MppaIMOHaIbHBIX, TOKa3aTEeIbHBIX U
JOrapuPMHUIECKUX YPAaBHEHUH.
[IpumeHeHne ypaBHEHHH, CHCTEM U
HEPaBEHCTB K PEIIECHUIO
MaTeMaTHYECKUX 3aJ1a4 1 33724 U3
Pa3IMYHBIX 00JlacTell HAyKH U
peaJIbHOM KU3HU, UHTEPIIPETALIUA
MOJTyYE€HHBIX PE3yJIbTATOB

OneprpoBaTh NOHATUSAMH: CHCTEMA H
COBOKYITHOCTb ypaBHEHU 1
HEPaBEHCTB; PEIlIEHNE CUCTEMBI TN
COBOKYITHOCTH; pPaBHOCHJIbHBIE
CUCTEMBI 1 CUCTEMBI-CIIEICTBUSI.
Haxoauts pemenus cuctem u
COBOKYITHOCTEH LIENBIX
PpalMOHANBHBIX, UPPallMOHANIBHBIX,
MTOKA3aTENbHBIX U JIOTapU(PMHUIECKUX
ypaBHEHUH U HEpaBeHCTB. [IpuMeHATH
CUCTEMBI YPaBHEHHH K PELLICHUIO
TEKCTOBBIX 33/1a4 U3 Pa3INYHbIX
oOracTteli 3HaHUI U peaTbHON KU3HH;
HMHTEPIIPETUPOBATH MOJTYUYEHHBIE
pewenus. Mcnons3oBats nupoBsie

pecypchl

HarypanbHble u 1ienbie
yucia

10

HarypainbHbie u 1iensie 9ncia.
[IpuMeneHre TpU3HAKOB JEIUMOCTH
uensix uncen, HOJl u HOK, octaTkoB
0 MOAYIIO, anroputMa EBkinaa mis
peluIeHus 337124 B LIETbIX YHCIaX

OnepupoBatrh NOHATUAMMU:
HaTypaJIbHOE U IIEJI0E YUCIIO,
MHOKECTBO HAaTypaJIbHBIX M LETBIX
gucen. Mcnonb30BaTe NpU3HAKK
JICJTUMOCTH LENBIX YUCENT; OCTATKH I10
Monymo; HOJl u HOK HaTypanpHBIX
qucen; anroputM EBkinuna s
peleHus 3a1a4. 3auchBaTh




HaTypaJbHbIC YUCJIa B PA3JIMYHBIX
TOSHMIIMOHHBIX CUCTCMAaX CHHUCJICHUA.

OBLLEE
KOJIMYECTBO UACOB
T10 ITIPOTPAMME

123

TeMaTHYecKoe NJIAHUPOBAHME TI0 T€OMETPHHU

Ha3Banue pazgena

KonuuectBo yacos

OCHOBHOE cOAEpKaHue

OCHOBHBIE BUIBI JESITEIILHOCTH

(TembI) y4auuxcs
AHanutuyeckas 15 [ToBTOpeHue: KOOPAUHATHI BEKTOPa HA | AKTyanu3upoBaTh (HaKkThl U METOIBI
TeOMETPHS IUIOCKOCTH U B IPOCTPAHCTBE, IUTAHUMETPHH, PENICBAaHTHBIE TEME,

CKaJIsIpPHOE NTPOU3BEIEHUE BEKTOPOB,
BBIUMCJICHHE YTJIa MEX]Ty BEKTOpaMHU
B IIPOCTPAHCTBE. Y PABHEHUE NIPSIMON,
MIPOXOJAIIEH Yepe3 IBE TOUKH.
YpaBHEHUE IITIOCKOCTH, HOPMaJb,
ypaBHEHHE IJIOCKOCTH B OTpe3Kax.
BekropHoe npoussenenue. JInneinoie
HEPAaBEHCTBA, JINHEHHOE
MporpaMMUpOBaHNe. AHAIMTHYECKHE
METOJIbI pacuéTa yria Mexay
MPSIMBIMHU M TIJIOCKOCTSIMU B
MHOrorpanHukax. @opmyna
PaccTOSHUS OT TOYKH JI0 INIOCKOCTH B
KoopauHartax. Haxoxenue
PacCTOSHUI OT TOYKH JI0 INIOCKOCTH B
KyOe ¥ MpaBHIILHON MTUPaMU/IE

NPOBOJUTH aHajoruu. CBOAUTH
JICUCTBUSA C BEKTOPaMH K
AHAJOTUYHBIM JCHCTBHUSIM C UX
KOOpAHHaTaMu. BCIOMHUTE
ONPEAEIICHUE CKAISPHOTO YMHOXKEHHUS
U €ro cBoMcTBa. BeuucisTh €
MOMOILBIO CKAISIPHOTO YMHOXEHUS
JUTMHBI BEKTOPOB, YIJIBI MEXY HUMH,
YCTaHABIUBATh MEPICHAUKYIISIPHOCTD
BEKTOpPOB. BBIBOAUTH ypaBHEHHE
TUTOCKOCTH U POPMYITY PACCTOSIHHS OT
TOYKH JI0 TJIOCKOCTH. Pemiate 3a1aum,
co4deTast KOOPIUHATHBIN U BEKTOPHBII
Metoabl. [IpoBoauTh oruyecku
KOPPEKTHBIE OKA3aTEIbHbIE
paccy>kJIeHus IpU pelieHun
FeOMETPUYECKUX 3a7a4 Ha
MIPUMEHEHNE
BEKTOPHOKOOPIMHATHOTO METO/A.
AHaTU3UpOBaTh U MOJICITMPOBATE Ha
SI3bIKE TEOMETPUH peabHbIe
CUTyallH, CBSI3aHHbIE BEKTOPAMHU U
KoopauHatamu. MccienoBarb
MOCTPOCHHBIE MOJICNH, B TOM YUCIE U
C UCIOJIb30BaHUEM armapara
anreOpsl. Mcrnonp3oBath
KOMIBIOTEPHBIE IPOTPAMMEI.
3HAKOMUTHCS C UCTOPUEH pa3BUTHUS
MaTE€MaTHKHU




O0001enue u
cucTeMaTH3aIus 3HaHUi

CeueHust MHOTOTPaHHUKOB:
CTaHJApTHbIC MHOTOTPAHHUKH, METOJI
CJIC/IOB, CTAaHAPTHBIC IJIOCKOCTH,
nepecedeH s MPSIMbIX U TIOCKOCTEH.
[MapannenbHbIe MPSIMBIC U MIIOCKOCTH:
napasielbHble CEYCeHUs, pacuér
OTHOILICHUH, YTIIBI MEXKTY
CKPEIUBAIOIMMUCS MPSIMBIMH.
[MeprieHMUKYISPHBIC TPSIMBIC U
IUIOCKOCTH: CTaHJIAPTHBIC TTapPhI
NEPIEHANKYJISPHBIX IIIOCKOCTEN U
MPSIMBIX, CHMMETPHHU
MHOTOTPaHHUKOB, TeOpeMa O TPEX B
MHOrorpasHukax. Ilosropenue:
IUTOIIAH MHOTOYTOJIbHUKOB,
(hopMyIIBI T TUTOMANCH,
cooOpaxenus noaodus. [lmomanu
CEUCHHI MHOTOTPAHHUKOB: TUIOIIAIN
MOBEPXHOCTEH, pa3pe3aHus Ha YacTH,
CO00pakeHUS 110100
MEPNICHAUKYJISAPaX, BBIYUCIICHUA OJINH

Crtpouts ceuenus. Pemarp
CTEPEOMETPHUECKHE 3a1a4i Ha
JI0OKA3aTeIbCTBO MaTeMaTHUCCKUX
OTHOIIECHUH, HAXO0XICHHE
FCOMETPHYCCKUX BEIMYUH (IUIHH,
YTIIOB, IIIOMIaIel, 0OhEMOB).
Hcnonp3oBaTh MpHU pelieHuu
CTEPEOMETPHYCCKHX 3134
IUTAHUMETPHYECKHE (PAKThI U METOIBI.
[TpoBOAKTE JTIOTHYECKU KOPPEKTHBIC
JTOKA3aTeJIbHBIC PACCYXKICHUS ITPH
pEIICHUN CTEPEOMETPUICCKUX 3a]1au.
CpaBHI/IBaTB u aHaJ'H/I3I/IpOBaTI>
peaHBHBIG CI/ITyaHI/II/I U BBIABIISATH
BO3MOXHOCTb €€ MOJICITUPOBAHNUS HA
SI3BIKE TEOMETPUH. MOACTHPOBATh
pPeaNbHYIO CUTYAIIHIO Ha S3bIKES
FEOMETPHH U UCCIIEIOBATh
MOCTPOCHHBIC MOJICIIH, B TOM YHCIIC U
C UCIIOJIb30BAHKUEM aliapara
anreOpsl. Mcrnonp3oBath
KOMITBIOTEPHBIC TIPOrPaMMBI ITPH
pelIeHUH 3a1a4

O6bEM MHOTOTPaHHUKA
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O061BeM Tena. O6bEM MPSMOYTOIBHOTO
napajuiesienuresaa. 3agaun o0
yABOEHUM Ky0a, 0 KBajpaType Kyoa; o
Tpucekun yria. CTepeoMeTpuiecKue
3aJ1a4M, CBA3aHHBIE C 00BEMOM
MPSIMOYTOJIEHOTO MapalIeIeHITe [a.
[puknamubie 3a1a4u, CBI3aHHBIE C
BBIYUCIICHHEM 00bEMa
MPSIMOYTOJIEHOTO MapalIeIeHIe a.
O0BEM PSIMOM TPU3MBIL.
CrepeoMeTpHuUueCKHe 3a/1a4H,
CBS3aHHBIE C BBIUMCIEHHEM 00BEMOB
npsiMoi npu3Mel. [Ipuknagasle
3aJ1a4M, CBA3aHHBIE C 00BEMOM
npAMoi npu3Mbl. Beraucienue
00BEMOB TeI C TIOMOIIBIO
onpeaenéHHoro uarerpaita. OobéM
HaKJIOHHOH NMPU3MBI, THPAMHIBI.
dopmyna 00bpEMa THPaMHUJIBL.

CB00OTHO OTIEpUPOBATH NOHATHIMHU:
00BEM Tena, 00BEM MPAMOYTOIBHOTO
napautenenunena. opmynuposaTsb
OCHOBHEIE CBOMCTBA 0OBEMOB.
JokasbiBaTh TeopeMy 00 00bEMe
IPSIMOYTOJILHOTO Mapajuieienurea,
cnencteus u3 He€. Pa3pesars
MHOTOTPaHHHUKH, TIEPEKIIa/IbIBATH
vacTh. Pemate crepeoMerpudeckue
3a/1a4H, CBS3aHHBIC C BBIYUCICHUEM
00BEMa MPSMOYTOJIBHOTO
napasuieNienumnes1a, IPU3MBL.
CpaBHHMBaTh U aHAJTM3UPOBATH
YTBEPKJICHUS C IENBIO BBIBICHUS
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PaCCy KICHHH.
AHaNM3UPOBATh M MOJICIIUPOBATh Ha
S3bIKE TEOMETPHHU peabHbIC
CHTYaIlHH, CBSI3aHHBIC C 00BEMOM




OtHonieHne 00bEMOB MTUPAMUJL C
o0mM yriaoM. CTepeoMeTpruaecKne
3a/1a4uu, CBsA3aHHbIC ¢ 00BEMaMu
HAaKJIOHHOH MPU3MBI, TUPAMHUJIBI.
[pukinagHbie 3a0a49u 110 TEME
«OO0BEMBI TEI», CBI3aHHBIE C
00BEMOM HAKJIIOHHOM TTPU3MBEI,
nupaMusl. [IpuMereHre 00bEMOB.
Berunciienue paccTosHus 10
MJI0CKOCTH

MIPSIMOYTOJIEHOTO Mapajuiesenumesa,
pu3Mel, TupamMusl. Mcenenosats
MOCTPOEHHBIE MOJIENH, B TOM YUCIIE U
C UCTOJIb30BAaHMEM almapaTa
anreOpbl. BEIBOAUTE OCHOBHYIO
HHTErpasIbHY0 GOpMyITy Ui
BBIYHCIICHUSI O0BEMOB Tell.
Joxa3siBaTh TeOpeMy 00 00bEMeE
HAKJIOHHOH NMPU3MBI HA IPHUMEpE
TPeyTroJabHON MPU3MBI U JUIS
MPOMU3BOJIBHON MpU3MBI. J[0Ka3bIBaTh
TeopeMy: 00 00BEME MUPAMUTIBL,
(hopMyIHpOBaTH CIIEJCTBUS U3 HEE:
00BEM yCeUEHHOHN MUPaMUJIBL.
BeiBogute GopmMyity 1151 BBIYUCICHUS
00BEMOB YCEUEHHON TTHPAMHMIBI

Tena BpaueHus
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Hunusaapuyeckas HOBEPXHOCTb,
o0pasyroliue UIHHAPHISCKON
noBepxHocTu. Hununnp. [psamoit
KpyroBo#l nuuinuuAp. [Liomans
MOBEPXHOCTH HWIHHJpa. Kornueckas
[IOBEPXHOCTh, 00pa3yromue
KOHHMYEeCKOU noBepxHocTH. Konyc.
Ceuenne KOHyca IUNIOCKOCTBIO,

napannenLHoﬁ IIJIOCKOCTHU OCHOBAHHMA.

Yceu€nnslii konyc. 3o0paxenne
KOHYCOB U YCEYEHHBIX KOHYCOB.
ITmomaas 60KOBOM MTOBEPXHOCTH H
MTOJTHOM MOBEPXHOCTH KOHYCA.
CrepeomeTpHuUecKue 3a1a9u Ha
JI0Ka3aTeJIbCTBO U BBEIYUCIICHHE,
MIOCTPOCHHUEM CEUECHHUI LIMIMHPA,
konyca. [IpuknanHeie 3a1aun,
cBsizaHHbIe ¢ uHapoM. Chepa u
miap. [epeceuenue cdepsl u mapa ¢
mwiockocThio. Kacanue mapa u cepsr
IJTOCKOCTHIO. By u m300paskeHme
mapa. YpasHenue chepsl. [iomans
cdepsl u e€ gacteit. CummMeTpus
cdepsl u mapa. CtepeoMeTpuiecKue
3a/la4y¥ Ha JI0Ka3aTebCTBO U
BBIUMCIICHHE, CBSI3aHHBIE cO chepoil u

CB00OTHO OTIEpUPOBATH NOHATHIMHU:
MWINHAPUYCCKAsA IMOBEPXHOCTD,
muuHIp. M3yyats ciocoObt
MOJYYCHUS UIUHIPUIECKON
IIOBEPXHOCTH, LIWIIUHJIPA.
N300paxkaTh TUIMHIDP U €T0 CEYSHHUS
IIOCKOCTHI0. CBOOOIHO ONIEpHUPOBaThH
IIOHATHUAMU:. KOHHYCCKaA
MOBEPXHOCTh, KOHYC, yCEUEHHBIN
KoHyc. M3yuaTh criocOOBI TIOJTyYeHHS
KOHHYECKOH IIOBEPXHOCTH, KOHYCA.
M300paxarh KOHYC U €r0 CEYeHHS
TUIOCKOCTBIO, IPOXO/ISIIEH Yepe3 oCh,
U IUIOCKOCTBIO, NEPIEHIUKYIIIPHOMN K
ocu. BeiBouth opmyibl uist
BBIUMCIICHHS OOKOBOM U TIOJTHOU
MOBEPXHOCTEH TeN BpaleHus. Pemarp
CTepEOMETPHUECKIE 3a]IaUH,
CBsI3aHHBIE C TEJIAMU BpaIlECHUs,
HaXOKICHUEM IUIOIAAN OOKOBOI 1
HOJIHOM [TOBEPXHOCTH, IOCTPOECHUEM
ceuenuil. Micnionb3oBath npu
peleHnH 33124 IUTaHUMETPUIECKHE
¢akTsl 1 MeToabl. CpaBHUBATH U
aHAJIM3UPOBATh YTBEP)KICHUS C
LEJIBIO BBISIBJICHUS JIOTHUECKH




apoM, MOCTPOCHUEM UX CCUCHHI
mIocKocThio. [IpuKinamusie 3aqa4mn,
CBsI3aHHBIC CO c(hepoii u mapom.
[ToBTOpCHME: OKPYKHOCTH Ha
IJIOCKOCTH, BEIYMCIICHUS B

OKPY>KHOCTH, CTaH/IaPTHBIE MTOI00US.

Paznuunbpie KOMOMHAIIMA TEIT
BpAIICHUS ¥ MHOTOTPAaHHUKOB.
3agaun o Teme «Tena n
MOBEPXHOCTH BPAILIEHUSD»

KOPPEKTHBIX U HEKOPPEKTHBIX
paccyxJeHui. AHaIU3UPOBaTh U
MOJIETUPOBATh Ha S3bIKE TEOMETPHU
peanbHbIe CUTYallMH, CBSI3aHHBIE C
KOHYCOM W mwmHapoM. MccnenoBath
MMOCTPOCHHBIE MOJICITH, B TOM YHCIIE U
C HCIIONB30BAHUEM alrapara
anredpel. AKTyaTu3upoBaTh (PaKTHl U
METO/bI ITTAHUMETPHH, PEIICBAHTHBIC
TEME, IPOBOJAUTH aHAJIOTUH.
CB00OTHO OTIEpUPOBATH NOHATHIMHU:
cthepa u map, HeHTp, paguyc,
nuametp cdepsl U mapa. MccnenoBars
B3aMMHOE pacroioxenue chepsl u
iockocT. @opMyTHpOBaThH
ompeJieNicHIe KacaTelbHOM MTOCKOCTH
K chepe. Jloka3pIBaTh TEOPEMBI O
CBOWCTBE U TIPU3HAKE KacaTeIbHON
TIOCKOCTH. BhIBOAUTE hopMymy st
BBIUMCJICHUS TUIOIIA U ceprl yepes
paauyc cdepsl. Perrats
CTepEOMETPHUCCKHE 3a/[aUH,
CBsI3aHHBIE cO c(hepoil U mapom,
HaXO0XKJICHUEM ILIOIAIU CPephl U e
yacTeil, MOCTPOCHUEM CeueHUH cdepnl
¥ 11apa. AHaJIM3UPOBATh U
MOACIUPOBATH HA A3BIKE I'COMETPHUN
PCAIbHBIC CUTYalluu, CBA3aHHBIC C
rapom u cgepoid. Pemartes npocteie
3aj]]auu, B KOTOPBIX (QUTYPHUPYIOT
KOMGI/IHaHI/H/I TEJI BpalllCHUA U
MHOTOTPaHHUKOB. VICII0JIb30BaTh pU
peleHnH 33/1a4, CBSI3aHHBIX CO
cepoit u mapoMm, MIaHUMETPUIECKUE
(axTbl 1 MeTONIBL. PeriaTh
CTEPEOMETPHUECKHE 3aauH,
CBsI3aHHBIC C TETIAMHU BPAIICHUS,
MOCTPOCHUEM CEUYCHUI TEIl BpallleHHs,
¢ KOMOMHAIMSAMHE TeJl BpaLICHUs 1
MHOTOTpaHHUKOB. [IpoBOHTH
JIOTHYECKH KOPPEKTHBIC
JIOKa3aTeNbHBIC PACCYKICHUS IPU




pEIlIeHNH TEeOMETPUIECKUX 3a1a4,
CBSI3aHHBIX C MEPICHANKYISIPHOCTHIO
IUIOCKOCTEH. AHANU3UPOBATh U
MOJIETUPOBATh Ha S3bIKE TEOMETPHU
peanbHbIC CUTYAIINH, CBA3aHHBIC C
MHOTOrpaHHuKamu. VccnenoBarh
NOCTPOCHHBIE MOJEIH, B TOM YHCIIE U
C MCIIOJIb30BaHUEM arapara anreopsl

[Inomaay NOBEpXHOCTH U
00BEMBI KPYTIIBIX TEI

O6bpéMm mmHApa. Teopema 06
00BEME MPSMOTO IWIHHIPA.
[Tnomaau 60KOBO# 1 TONHON

MOBEPXHOCTH IMUIMHIPA. Brruncienue
00BEMOB TeJ ¢ TOMOIIIBIO
onpeaen€HHoro uarerpaia. OobéM
koHyca. [Imomaan 60k0Boil 1 OTHON
MOBEPXHOCTH KOHYCA.
CrepeomeTpuyuecKue 3a1aqu,
CBSI3aHHBIC C BBIUMCIICHHEM 00BEMOB
MUITHHIPA, KOHYyca. [IpukiaaHbie
3a1a4u 110 TeMe «OOBEMBI U IIOAIN
noBepxHocTeit Ten. O0bEM mapa u

iapoBoro cektopa. Teopema 06

00Beéme mapa. [Lnmomans chepsl.
CrepeomeTpuyecKue 3a1aqm,
CBSI3aHHBIC C BBIYMCIICHUEM 00BEMOB
mapa, mapoBOro CErMeHTa, MapoBOTo
cekTopa. [IpukiaaHble 331241 10
TeMe «OOBEMBI TeI», CBSI3AHHBIC C
00BEMOM 1Iapa U MIOMAabI0 chepsbl.
COOTHOIIIEHUS MEKY TUIOIIAIIMHI
MTOBEPXHOCTEHN M 00BEMaMH
1mog00HbIX Tei. I1oxo0HEIE Tela B
npoctpancTse. M3meHnenne 00béma
pu nogooun. CTepeoMeTpudecKue
3aj1auu, CBA3aHHBIC C BBIYHCIICHUEM
00BEMOB TeJll U IUIOIAAei
MOBEPXHOCTEN

CB00OOIIHO OIIEpUpPOBATh HOHITHAMHU:
00BEM Tena, TIomanb TOBEPXHOCTH.
DopMyIMpPOBaTh OCHOBHBIE CBOICTBA
00BEMoB. JloKa3bIBaTh TEOPEMEL: 00
00BéMe mmuHApa; 00 00BEME
KOHyca. BeiBoauTh hopMyIIb 1Ist
BBIUMCIICHUS 00BEMa yCEeUEHHOTO
KoHyca. MccnenoBats mocTpoeHHbIE
MOJIEH, B TOM YHCJIE U C
UCIIOJIb30BaHKEM alllapaTa aireOphl.
3HaTh BO3MOKHOCTH PELICHU 3a1a4
Ha MOCTPOSHHE IIUPKYJIEM
JIMHENKOM, 0 KJJaCCUUECKUX
Hepa3pelrMbIX 3a1adax. CBoO0JHO
OIIEpPUPOBATH MOHATHSIMH: IIAPOBOH
CErMEHT, IAPOBOM CJIOH, IIapOBOU
CEKTOpP, OCHOBAHHE U BBICOTA
CerMeHTa, OCHOBAaHHE M BBICOTA
rapoBoro cJiosi. BeiBoguts GpopmMyiist
JUTSL HAXO0XKJIEHUST 00BEMOB 11aPOBOTO
CerMeHTa, IapOBOro CEKTOPA,
wioraau cdepsl. JlokaspiBaTh
TeopeMy 00 00béMe mapa. Pemats
CTEpEOMETPHUECKUE 3a7a4H,
CBsI3aHHBIE ¢ 00BEMOM I1apa,
IIApOBOT0. CETMEHTA, IIIAPOBOTO
CEKTOpa, IIIOMAILI0 ChEepHI.
CpaBHUBATH U aHAJIM3UPOBATDH
YTBEP)KICHUS C LIEJIBIO BBISBICHUS
JIOTMYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHHUM.
AHanu3upoBaTh U MOJENHPOBATh Ha
SI3bIKE T€OMETPUH peajibHbIe
CUTYalllH, CBA3aHHBIE C 00BEMOM




nrapa, IapoBOro CErMeHTa, IapOBOrO
CerMeHTa, IUTOMIAIbI0 cephl.
CBO0OOTHO OTIEPUPOBATH MOHITUEM:
10TOOHKIC TEJIa B IPOCTPAHCTBE.
Brerancnsate 00bEMBI TN C TTOMOIIBIO
ompeAenéHHOro uHTerpaia. Pemars
CTEpEOMETPHUECKHE 3aauH,
CBSI3aHHBIE C COOTHOIICHUSIMHU MEXKTY
IO ISIMA TIOBEPXHOCTEH U
00BEMamu Mo00HBIX Tell. [IpoBoIUTH
JIOTUYECKH KOPPEKTHBIC
JTOKA3aTeNbHBIE PacCyKIEHUS TPU
PEIICHUY TEOMETPUYCCKUX 33134,
CBA3aHHbIX C BBIYHCIICHUEM O6’béMOB
TEJI ¢ IOMOLIBIO ONPEAEIEHHOTO
WHTeTpalia, HaX0XJICHUEM
COOTHOLIEHUS MEXIY IUIOMAAIMHU
MOBEPXHOCTEH 1 00BEMaMH
MoTOOHBIX TeJl. AHATH3UPOBATh U
MOJICJIMPOBATh Ha SI3bIKE T€OMETPHUH
PCAJIBbHBIC CUTYyallluu, CBA3aHHBIC C
00BEMaMH ¥ IOBEPXHOCTSIMH Tell, Ha
JIOKa3aTebCTBO U HA HAXOXKICHHE
TCOMCTPHUUICCKHUX BCJIIMYUH

JIBIDKEeHUS

JIBMKeHHS TTPOCTPAHCTBA.
OtoOpaxenus. [IBukeHus u
paBeHCcTBO (Guryp. O0IMe cBOHCTBA
JIBYKeHWH. Buipl NBIKEHUH:
napajuieIbHbIA IepEHOC, IIEHTPaATbHAS
CUMMETpHSI, 3epKaJibHAsT CHMMETPHS,
IIOBOPOT BOKPYT IPSIMOM.
[Ipeobpazosanus nogoous. [psimas n
cepa Diinepa. ['eomerprueckue
3aJla4M Ha IPUMEHEHUE JIBHKEHUS

[IpumeHsaTh IpaBHiIa BHITOTHEHUS
JIECTBHH CJIOKEHMS M BEIYMTAHHUS
BEKTOPOB, YMHOKEHHS BEKTOPA HA
YHUCJIO TIPH perieHn  3a1a4. HaxoauTs
KOOPAMHATHI BEKTOPA B TAHHOM
0asuce 1 CTPOUTH BEKTOP TI0 €T
KoopJuHaTtaMm. BcrioMHUTH
onpeJeieHIe CKAISIPHOTO YMHOXKEHUS
M €ro CBOMCTBA. BEIYHCIIATE ¢
MTOMOIIBI0 CKASIPHOTO YMHOXEHUS
JUTMHBI BEKTOPOB, YTIIBI MEXKTY HUMH,
YCTaHABIMBATh MEPIICHIUKYIISIPHOCTh
BEKTOPOB. AHAIM3UPOBATH U
MOJCITUPOBATH HA SI3BIKE TEOMETPHH
peanbHbIC CUTYAIUH, CBSI3aHHBIC C
(hM3HYECKUMU BEKTOPHBIMHU
BeMYMHaMU. Vcons30BaTh pu
pelIeHUH 3a7a4, CBSI3aHHBIX C




BEKTOpPaMHU B POCTPAHCTBE,
IJIAHUMETPUYEeCKue (PaKThl K METOJIBI.
CB00OOIHO OTIEpUPOBATH NOHATHIMHU:
oTtoOpakeHHe MPOCTpaHCTBa Ha ceOs,
JIBIKEHHE TTPOCTPAHCTBA,
HEHTpaIbHAsL, OCEeBas M 3epKaIbHAS
CUMMETPUH, NapajyiebHbII epeHoc;
paBeHCTBO U mofooue (uryp.
Jloka3eIBaTh yTBEPKICHUS O TOM, UTO
LEHTpalbHasl, OCeBas U 3epKaJibHas
CHMMETpPUH, NapaJUIEIbHBIN IIEPEHOC
SIBIITIOTCS ABM)KCHUSAMU. BBITOTHATE
peoOpa3oBaHus MOA00Us.
OnepupoBath MOHATUSMU: TIpsIMAs U
cthepa Ditnepa. Pemats
TEOMETPHUYECKHUE 3a/1a4H C
HCITOJIb30BAaHUEM JIBKSHUM.
Hcnons30BaTh Mpu pelieHny 3a1a4y
JIBUKSHHS TPOCTPAHCTBA U UX
CBONCTBA

[MoBTOpenue, o6odIIeHNE
U CUCTEMAaTHU3alus
3HaHUI

Oo6o0maroiee MOBTOPEHHE MTOHITHH
1 MeTozoB Kypca reomerpun 10-11
KJIACCOB, CUCTEMATH3aLUsI 3HAHUH.

Hcropust pa3BUTHSI CTEPEOMETPHH KaK
HayKH U €€ poJib B Pa3BUTUH
COBPEMEHHBIX WHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHIA

Pemmath cTepeomerpudeckue 3aj1aun
Ha I0KA3aTeIbCTBO MAaTEMATHUECKUX
OTHOIIEHUH, HAX0XKICHUE
FEOMETPHYCSCKUX BEJIMUUH (JJIHH,
YTIIOB, IIIOMIAIeH, 00HEMOB).
Hcnonp3oBaTh Mpu penieHuu
CTEPEOMETPHYUCCKHX 3a/1a4
IUTAHUMETPUYECKUE (PAKThl ¥ METOIbI.
[IpoBOAUTE JTIOTHYECKU KOPPEKTHEIE
JIOKa3aTeJIbHbIC PAcCyKICHHUS MPU
PELICHUN CTePEOMETPHUYECKUX U
TUTAHUMETPUICCKUX 3371a4.
CpaBHUBATh U aHAJM3UPOBATh
peabHbIC CUTYallUU U BBISBIISATD
BO3MOXKHOCTH €€ MOJICIIMPOBaHUS Ha
SI3BIKE TEOMETPHUU. MOACTUPOBATh
pCaIbHYIO CUTYaIIHIO Ha SI3bIKE
FCOMETPHHU U MCCIICIOBATh
ITOCTPOCHHBIC MOJICITH, B TOM YHCIIC U
C UCTIOJIH30BAHKUEM armrapara
anreOpsl. Mcrnonp3oBaTh

KOMITBIOTCPHBIC MPOrpaMMbI IIPpH



peuienuu 3anad. Ilomygars
MIPENICTaBICHUE O TEOMETPUH KaK O
Ppa3BUBAIOILEHCS HayKe,
UCCIEAYIOLEN OKPYXKAOIUN MUD,
CBSI3aHHOM ¢ peaIbHBIMU O0OBEKTaMH,
TMOMOTaIOIIEN peluTh peajbHbIe
KU3HEHHBIE CUTYaIUH O POTIU
CTEpEOMETPHH B PA3BUTHH
COBPEMEHHBIX HHKXECHEPHBIX U
KOMIILIOTCPHBIX TEXHOJIOT U

OBLLEE
KOJIMYECTBO UACOB
I10 [TIPOTPAMME

81




CornacHo kaneHaapaomy yueonomy rpaguxy MBOY COII Ne2 na 2023-2024 y4eOusiii ron, pacnucanuto 3ausatuit MBOY COI Ne2 na 2023-2024
y4eOHbIN TO1 TporpamMmma paccunutana Ha 204 gacoB. B cBsi3u ¢ Tem, 4To 4 ypoKa BeINIaJaloT Ha mpa3aauyHbie qau: 23.02, 08.03, 03.05 u 10.05
nporpamma OyzeT BeimoiiHeHa 3a 202 yaca 3a cueT YIUIOTHEHHUS MaTepuaiia moBTOpeHus. B pe3ynbrare KOppeKIuu KOJIMYECTBO YacOB Ha
MIPOXOXKACHHUE MTPOrPaMMBbI 110 MaTeMatuke B 11 kilacce yMeHbIIaeTcs, HO MPU 3TOM 00ECIIeUnBaeTCs TIOJTHOE BHIMIOJTHEHHE paboyeil MporpaMMbl

KanengapHo - TeMaTu4yeckoe mJiaHuMpoOBaHHe

Ne Hara no Hara no HazBanue pa3aena u TeMbl ypoka KoaunyecTBo ®opma KOHTPOJIA
IVIAHY paxkry 4acoB
IloBTOpenune — 3 yac
1 01.09 Iloka3aTenbHbIC ypaBHEHUS U HEPABCHCTBA. 1 ®dpoHTaANEHAS Oecena
2 04.09 JlorapumMudeckue ypaBHEHUS 1 HEPABEHCTBA. 1 Tect
3 04.09 Tpuronomerpruyeckrue ypaBHEHUS U HEPABEHCTBA 1 DpOoHTAJIBHBINA OITPOC
Tpuronomerpuueckue GyHKIuu — 19 yacos.
4-5 05.09 OO6nacTh onpeaeneHus 1 MHOKECTBO 3HAYCHUI 2 Tect
06.09 TPUTOHOMETPHUYECKHX DYHKIHMI
6-8 07.09 UeTHOCTh ¥ HEYETHOCTh, MEPUOTUIHOCTh 3 CamocTosTenbpHas paboTa
gigg TPUIOHOMETPHUYECKHUX (DYHKIIHIA.
9-11 11.09 CsotictBa QpyHkmmu Y = COSX u ee rpaduk. 3 Pabota o kapToukam
12.09
13.09
12-14 14.09 CaoiicTBa GyHKIMH Y -SiN X 1 ee rpaduK. 3 NunuBunyanbHbIe 3a1aHUS
15.09
18.09
15-16 18.09 CeaoiicTra 1 rpaduku GyHKIUH Y = tgX 1 Y = ctgx 2 Pabora B rpymnmax
19.09
17-19 20.09 OOparHble TpUroHOMeTpUdecKue QyHKIuu 3 CamocrosiTe/IbHASA
21.09 pa6ora
22.09
20-21 25.09 Ypok 00001IeHHs U CUCTeMAaTH3AIUN 3HAHUI 2 Tect
25.09
22 26.09 Koutpoabnas padora Nel «TpuronoMmerpuyeckue Kontponbnas padota
GyHKUNN»




BekTops! B IpocTpaHcTBe — 6 4acoB

23 27.09 IMousiTust BEKTOPA. ®dpoHTanpHas Oecena
PaBeHCTBO BEKTOPOB.
24-25 28.09 CrokeHue ¥ BHIYUTaHUS BEKTOPOB. Y MHOKEHHE BEKTOpa Ha @poHTaIBHBINA OITPOC
29.09 YHCIIO.
26-27 02.10 KoMIuianapHbie BEKTOPBI. Pa6ora ¢
02.10 JIOTTOJTHUTEIbHBIM
MaTEpUAIIOM
28 03.10 3auver Nel mo Teme «BeKTOpPHI B MPOCTPAHCTBE» PaboTa no kapToukam

[Ipon3BoHAs U €€ TEOMETPUUECKUM CMBICI — 22 Yaca

29-31 04.10 IIpenen nociaen0BaTeIbLHOCTH. POpoHTAIBHBIH 0NPOC
05.10
06.10

32-33 09.10 [Ipenen pynkIMN. Pabota ¢ nu3amMepuTeIbHBIM
09.10 MaTepUAIOM

34 10.10 HempepriBHOCTS pyHKITHH. Pabota c
JIOTIOJTHUTEIIEHBIM
MaTepUAIOM

35-36 11.10 Onpe/eneHre Mpou3BOIHON [IpakTrueckue 3aganus
12.10

37-39 13.10 [Ipasuna {nddepernupopanus CamocTosTenbpHas paboTta
16.10
16.10

40-41 17.10 [IpousBoaHas CTENCHHO (PYHKIIUU Kontponbnas padota
18.10

42-44 19.10 [IponsBogHast 3eMEeHTAPHBIX (HYHKITHIA @poHTaTBHBINA OITPOC
20.10
23.10

45-47 23.10 TI'eomeTpryeckuii CMBICIT TTPOU3BOTHOM NunuBuyansHbIe 3a1aHUs
24.10
25.10

48 26.10 Koutpoabnas padora Ne2«IIpousBoaHas u eé

FCOMeTpl/I‘leCKI/lﬁ CMBICJI»




49,50 27.10
07.11

Ypok 00001IeHNS U CUCTEMATH3allNN 3HAHHHA

Maremaruyeckuii
OUKTAHT

MeTto1 KOOpAMHAT B IT

OCTpPAHCTB

e-15u.

51-56 08.11
09.11
10.11
13.11
13.11
1411

KoopauHatel TOUKH 1 KOOPAWHATHI BEKTOpa

KounTponbhas pabora

57-63 1511
16.11
17.11
20.11
20.11
21.11
2211

CkaisipHOE TIPOU3BEICHNE BEKTOPOB

KapTtouku

64 23.11

KonTpoabHas padora Ne3 «MeTox KoopauHaT B
NPOCTPAHCTBEY

KonrtponsHas pabora

65 2411

3a4ér mo Teme «MeToA KOOPANHAT B MIPOCTPAHCTBE»

Pabota no kapToukam

[IprMeHeHne MPOor3BOIHON K MCCIeI0BaHUIO (DyHKIMMI-164.

66,67 27.11 Bo3spacranue u yobIBaHWE (QYHKIIHNA Tect
27.11

68,69 28.11 DKCTpeMyMbl (hYHKITHI NunuBuyanpHbIE 3a1aHUS
29.11

70-72 30.11 HawnGonbiee 1 HanMeHbIlIee 3HaYCHNE (PYHKITHH MaremaTuueckuit
01.12 OUKTAHT
04.12

73-74 04.12 [IpownsBoaHas BTOpOro NopsiKa, BHITYKIOCTh U TOUKH ®poHTaIBHBINA OITPOC
05.12 nepern6a

75-78 05.12 [Toctpoenue rpadukoB GpyHKINH Tpenaxep
06.12
07.12
08.12

79-80 11.12 Ypok 00001IeHHS U CUCTeMAaTH3AIUN 3HAHUI CamocrosaTeabHAdA




11.12

padora

81 12.12

Koutpoabnas padora Ned4 mo teme Ned «IIpumeneHue
NMPOU3BOAHOI K HCCIe0BAHNI0 PYyHKIMII»

KonTponbhas pabota

Hunuuap,konyc,map-164.

82-84 13.12
14.12
15.12

Hunusap

CamocTosTenbHas pabora

85-88 18.12
18.12
19.12
20.12

Konyc

Jlexusa

89-95 21.12
22.12
25.12
25.12
26.12
27.12
28.12

Cdepa

CamocrosTenbHas pa60Ta

96 09.01

Kontpoabsnas padora NeS no reme «l{lnymuap, Konyc,
map

KonrtponsHas pabora

97 10.01

3auet Ne3 no teme «{nnuHap, KOHYC, map»

Pabota no kapToukam

[TepBooOpa3Has U UHT

erpa-15y.

98-99 11.01
12.01

[MepBooOpazHas

Pabora ¢
JIOTIOJTHUTEIEHBIM
MaTepUaIoM

100-101 15.01
15.01

HpaBHna HaXO0XACHUA nepB006p A3HBbIX.

®ponTanbHas pabora

102-104 16.01
17.01
18.01

Ilnomane kpuBOJIMHENHBIX Tpaneuul. UHTerpan u ero
BBIYHCJICHUE

KonTponbhas pabota

105-107 19.01
22.01
22.01

Brrurcienue mioiiaaei GUryp ¢ momoIb0 HHTErPaioB.

Pa6ota no kapToukam

108 23.01

HpI/IMeHeHI/Ie HUHTCIpaioB 1A (I)I/I3I/ILIGCKI/IX 3aaad.

Tpenaxep

109 24.01

IIpocteimme quddepeHInanbHBIC ypaBHCHIS

Pabora o




25.01

VH/IUBUyaJIbHbIM
KapToyKam
110-111 26.01 VYpok 00001IeHUs U cUCTeMaTH3aLUH 3HAHUH CamocTosiTenpHas paboTta
29.01
112 29.01 Konrtpoabsnas pagora Ne6 o reme «nepBoodpa3Has u KonTponbnas pabora pabora
HHTErpajn
O6BeémbI Ten — 174.
113-115 29.01 O0BEM TIPSIMOYTOITFHOTO TIApaJUIEIIEeTIATIEAA. WunuBunyanbHas
30.01 pabora
31.01
116-117 01.02 O0BbeM NPSIMOH MPU3MBI U IIHJIHHAPA NunuBuyanpHbIe 3a1aHUS
02.02
118-122 05.02 O0BEM HAKIIOHHOW MPHU3MBI, TUPAMUIBI H KOHYCA. [IpakTrueckas pabora
05.02
06.02
07.02
08.02
123-127 09.02 O6bEM mapa u mwiomans cheps CamocrositenpHas pabora
12.02
12.02
13.02
14.02
128 15.02 KonTpoabHas pabora Ne7 o teme «O0bEMBI TEI». KontponbHas pabota
129 16.02 3ayer nmo reme «O0BLEMBI TEID». Pabota no kapToukam

Komb6unaropuka — 134.

130-131 19.02 MaremaTryeckas UHIYKIHA CamocrosrenbHas pabora
19.02

132-133 20.02 [paBuno nponssenenus. Pazmenienns ¢ HOBTOpeHUEM CamocrosiTenbHas
21.02 pabota

134-135 22.02 IlepecTtanoBkH KounTponbnas padbora
26.02

136 26.02 Pasmemenus 6e3 nopropeHus ITpakTuueckas paboTa

137-139 27.02 Coueranus 0e3 nmoBTopeHuii 1 OuHom HetoToHa Pa6ora ¢
28.02 JOMOJHUTEIbHBIM
29.02

MaTepHaIoM




140 01.03 CodeTanus ¢ TOBTOPEHUAMU @ponTanbHas padboTa
141 04.03 VYpok 000011IeHUs U cUCTeMaTH3aLUK 3HAHUH Pabora B mapax
142 04.03 KonTtpounHast paora Ne§ no reme «Komounaropuka» KoHTposibHast paborta
DJeMEHTHI TEOPUH BEPOSITHOCTEN — 114.
143-144 05.03 BeposiTHOCTB COOBITHS CamocrosrTenbHas pabora
06.03
145-146 07.03 CrioxeHue BEPOSATHOCTEN Pabora ¢ TekcTom
11.03 yueOHUKa
147 11.03 YcnoBHas BeposATHOCTh. He3aBHCHMOCTh COOBITHIA. MaremaTnueckui
JIMKTaHT
148-150 12.03 BeposTHOCTS Tpon3BeIeHNsT HE3ABUCUMBIX COOBITHH. [IpakTruueckue 3agaHus
13.03
14.03
151 15.03 ®opmyna bepuynu IIpakTueckue 3a1anust
152 18.03 Vpok 000011eHHs ¥ CHUCTeMaTH3alluH 3HaHU I KoOHTpOIb BBIIOIHEHUS
JIOMaIlHel paboThl
153 18.03 KonTponbnas padora Ne9«jieMeHTHI TeOPHH Konrtponbhas pabota

BEPOATHOCTH»

Kommekcapie uncna-144.
154-155 19.03 OrnpezaeneHrne KOMIDIEKCHBIX yucell. CI0KeHHE U YMHOXKEHUE [Toctpoenue rpaduxos
20.03 KOMILJIEKCHBIX YHCEJ.
156-158 21.03 KomrutekcHo conpspk€nHble uncia. Moyiib KOMITIEKCHOTO CamocrosTenbHas
22.03 oreparys BHIYUTaHUS U JISICHUS. pabora
01.04
159-160 01.04 I'eoMeTpuyeckas HHTEPIPETALINS KOMIUIEKCHOTO YHUCIIa NunuBuyansHbIe 3a1aHUs
02.04
161 03.04 Tpuronomerpudeckas GopMa KOMILIEKCHOTO YHCIIA. NunuBuyanpHble 3a1aHUS
162,163 04.04 VYMHOKEHNE U JeIeHHe KOMIUIEKCHEIX YHCEN, 3alIMCAaHHEIX B Tect
05.04 TpuroHOMeTpHrUIecKor dhopme. Popmyna Myaspa.
164 08.04 KBanpaTtHOE ypaBHEHHE C KOMIIJIEKCHBIM HEM3BECTHBIM DpoHTANBHBIN ONPOC
165 08.04 H3BnedeHne KOpHs U3 KOMIIJIEKCHOTO uKcnia. Anredpandeckue PabGota B mapax
YPaBHEHHUSL.
166 09.04 Ypok 00001IeHHs U CUCTeMAaTH3AIUN 3HAHUI MaremaTnueckum

IUKTaHT




167

10.04

KonTpoabhas padora Nel(0«KommiekcHble ynciay

Konrtponbnas pabota

[ToBTOpEHME Kypca reoMeTpuu-64.

168-169 11.04 AKCHOMBI CTEPEOMETPHUH U UX cliecTBUs. [lapannensHoCTh NunuBunyanbHbie 3a0aHUs
12.04 MIPSMBIX, TIPSIMOH 1 TIOCKOCTH. CKpEITUBAOIIHECS TIPSIMBIE.
TTapanneaprHOCTh MIOCKOCTEH.
170 15.04 MHoOrorpaHHUKH. DpOHTAIBHBIN OIIPOC
172 15.04 Hunmuaap, KoHyc, map. Pabota ¢ uzmepuTenbHbIM
MaTEpUAIIOM
173 16.04 OGBEMBI Te. CamocrositenpHas pabora

[ToBTOpEeHMEe Kypca anreOpsl U Hauajga MaTeMaTH4YeCKOro aHanuza-314.

174 17.04 IIpeoOpazoBanue norapuMUICCKUX U TPUTOHOMETPUICCKUX [IpakTrueckue 3aganus
BBIPAKECHHH.

175 18.04 Anrebpandeckuie ypaBHEHHUS. Y paBHEHHS C MOTYJIEM. Konmponvnas paboma
HppannoHanbHble ypaBHEHHUSL.

176 19.04 IToxa3atenbHble U norapupmMuueckue ypaBHeHus. OOmue IIpakTuyeckas pabora
METO/Ibl pEIICHUS YPaBHEHHUH.

177 22.04 [IpocTeiimme TpuroHOMETpUYECKUE YPaBHEHUS. MeTO b CamocrosTensHas
peLICHHS TPUTOHOMETPHUYECKHUX YPABHEHHH. pabora

178 22.04 Hepagsenctsa. JIuneiiHbe 1 KBaipaTHbIE HEPABEHCTBA. ®ponTanbHas paboTa
HepaBeHcTBa ¢ MOzyJieM.

179-180 23.04 TpernpoBodHast caMOCTOsITeNIbHAS paboTa , COCTAaBICHHAS TI0 CamocrositenpHas pabora
24.04 Kum EI'D.

181 25.04 [loxazaTtenbHbIe, TorapupMUIecKre HepaBEHCTRA. KonTponbnas pabota
HppanmoHanbHble HEpaBeHCTBA.

182 26.04 Pemienue cuctem ypaBHeHuit. O0IIKE METOIBI PEIICHUS [TpaBuna HaXOXKACHUS
CHUCTEM yYpaBHEHUH. IEpPBOOOPA3HBIX

183 27.04 Pemenne TeKCTOBBIX 3a/1a4. PaGora co cripaBoyHBIM

MaTEPUAIIOM

184 27.04 YpaBHeHUE KacaTebHOU K TpaduKy QyHKITUH. Tecr
Vcnionb30BaHue NPOU3BOAHOM K rpaduKy QyHKIIHIA.

185 02.05 HaxosxneHne Han0obI1ero ¥ HaMMEHbIIEro 3HaYeHHH CamocTtosTenbHas paboTta
HEeNpephIBHOW (YHKIIMU HA TIPOMEXKYTKE.

186 03.05 3ama4u ¢ mapaMeTpamMu. [IpakTuueckas pabora




187-188

06.05
06.05

HpOI/I3BOI[Ha$I " UHTCrpal.

3auer

189-192

07.05
08.05
13.05
14.05

IK3aMeHAlIMOHHAs padoTa B (popMe U 1O MaTepuajIaM
EID.

Pabora ¢
JIOTIOJIHATEIIbHBIM
MaTepruaIoM

193-194

15.05
16.05

TIpousBoaHas U UHTETpal

Tect

195-202

17.05
20.05
20.05
21.05
22.05
23.05
24.05

TpeHupoBOUHBIE TEMATUYECKHE 3aJaHUS

Pa3bop u pemenue 3agau




JINCT KOPPEKTHPOBKHU MPOXOKAEHUS POrPaMMBbl.

ypoka

Hara o
TJIaHy

Hara o
bakTty

Tema ypoka,
(paznmena)

Yacos

KommuectBo

1o
IUIaHY

o
baxry

IIpnunna
KOppEeKLIUN

Crnioco0 xoppexuuu

®opMa KOHTPOJIA

[To nnany [To dakry




ITpunsTo

[TponymMepoBaHO U CKpenIeHo

rne4vyaTbro 27 JIMCTOB
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