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TlosicHuTEIBLHAS 3aIIHCKA

AnantupoBanHas pabouas nporpamma o Mmatemaruke s 10-11 kmaccoB pazpaborana na 2023-2024
Y4EOHBIN TO/I.

HopmaTuBHasi o0cHOBa NpPOrpaMMbI:

- ®I'OC COO, ytBepxkaeHHoro npukazom MunoOpHayku Poccum ot 17.05.2012 Ned 13
- ®OII COO;

- ®enepanpHOro 3aKkoHa OT 29 nexadbps 2012 r. Ne 273-D3 "O6 obpazoBanuus PO";

- ®enepanbHoro 3akona ot 24.09.2022 Ne 371-®d3 "O BHeceHnn n3mMeHeHUB DenepanbHbIN 3aKOH
"O6 obpazoBanuu B Poccuiickoit @eneparnuu” u crarpio 1 @epepanbroro 3akona "O6 00s3aTenbHBIX
TpeboBaHusAx B Poccuiickoii ®enepanuu’;

- [Topsinka pa3paboTku U yTBepkIeHUs (heepaTbHbIX OCHOBHBIXO0IIEOOpa30BaTEIbHBIX MPOTPAMM,
YTBEPKJICHHBIM MPHUKa30oM MunucrepcTBa npocsemenus Poccuiickoit @eaepanun ot 30 ceHTAOPs
2022 1. Ne874 (3apeructpupoBad MuHHCTEpCTBOM IocTUINH Poccuiickoit deneparuu 2 Hosiops 2022
r., peructpannoHHbiii Ne 70809);

- [lopsinka opraHu3anyy 1 OCYIIECTBICHNUS 00pa30BaTEIbHOM JAEATEIbHOCTH 10 OCHOBHBIM
o011eo0pa3oBaTeIbHBIM IIPOrpaMMaM — 00pa3oBaTeIbHBIM IPOrpaMMaM HadyajabHOTO OOIIEro,
OCHOBHOT'0 OOILIET0 U CpeIHEro o01Iero 00pa3oBaHus, yTBEPKACHHBIM IPUKa30M MUHIPOCBEIICHUS
ot 22.03.2021 Ne 115;

- [Ipuxaza Munnpocsenienust P® ot 17.05.2012 r Ne286 «O06 yTBepkaeHuu dhenepajibHOro
rocyaapcTBeHHOro obpazoBatenbHoro cranaapra COO» (3apeructpuponan 07.06.2012 Ne24480);

- [Ipukasza Munnpocseuienust PO Ne569 ot 12.08.2022 «O BHecenuu nzmenenuit @I'OC COO,
yTtBepxkAeHHbIN npukazoM MO u H P® Ned413» (3apeructpuposan 12.09.2022 No70034);

- [Ipukaza Munnpocsemienus Poccun ot 18.05.2023 Ne 371 "O6 yrBepxaeann (eneparbHOMI
00pa3oBaTeNnbHON MPOrpaMMbI CpeHEro o0IIero oopazoBanus';

- [locranoBnenus I'maBHOro rocyaapcTBeHHOro canutapHoro Bpada P® CanurtapHo-
snueMHoIorudeckre npasuia ot 28 centsaops 2020 roga Ne28 «O0 yTBEep)KI€HUH CAaHUTAPHBIX
npaBui CII 2.4.3648-20 "caHuTapHO-3MIHIEMHOIOTHIECKHE TPEOOBAHMS K OpTraHU3aIMsIM BOCTIATAHHS
1 00y4eHHs1, OTAbIXa M 03J0POBJIECHUS JAeTeH U MOJOAEKHU";

- [Tucema Munnpocsenienus Poccun Ne CK-228/03, Pocobpraazopa Ne 01-169/08-01 ot 06.08.2021

"O HanpaBieHuU pekoMeHaanuii" (BMecte ¢ "PexomMeHnanusMu A5 CUCTEMBI 00IIero 00pa3oBaHus
110 OCHOBHBIM TOX0JIaM K ()OPMHPOBAHUIO TpadyKa MPOBEICHUSIOIECHOYHBIX TPOIIETYP B
o61eo0Opa3oBaTenbHBIX opranu3anusax B 2021/2022 yye6HoM roay");

- [Tucem Munnpocsemennst Poccuu ot 03.03.2023 N 03-327 "O nampasiennn nadpopmanun” (BMecTe
¢ "MeTron4eckUMH PEKOMEHIAMSIMHU 10 BBEICHHIO (pe/iepalbHbIX OCHOBHBIX 00111€00pa30BaTeIbHbIX
nporpamm"), ot 22.05.2023 N 03870 "O nanpasnennn napopmamnuu';

[Tonoxenus o Gpopmax, HIEPUOTUYHOCTH, MTOPSAIKE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U
MIPOMEXYTOYHOM aTTecTalluy 00y4aroUInuXxcs B JHUIIEE.

Pabouas mporpamma cocTaBlieHa Ha OCHOBE MHJAMBHIYaJIbHOTO Y4eOHOTo IjaHa oOpa3oBaHUS
oOyyaromuxcs «PecrnyOauMKkaHCKOTO JIHMLEs-UHTEpHATay, OYHOE O0yUYeHHE Ha JIOMY C HCIIOJIb30BaHHEM
JUCTAHIIMOHHBIX TEXHOJIOTMH M B COOTBETCTBUU C TOJOXEHHEM O PecrmyOmuKaHCKOM IIEHTpe
IVCTAaHIIMOHHOTO OOydYeHHs JeTe-uHBaMIOB. [IporpamMma 1o MareMaTHKE CpEeIHEro oOIIero
obpazoBanus 10-11 kmaccel 6a30BOro ypoBHsI COCTAaBJICHA U3 pacuéTa 4acoB:

KonnuectBo yacos | KoanuectBo uacoB
Knacc [Ipenmer

B HEJEIIO B T'OJl
10 Maremartuka 4 136
11 Marematuka 4 136




Hcnonb3yemblil yueOHUK:

Paznen «Anrebpa u Hadana ananu3a 10-11 kmaccay:

Amumos L. A., Komsrus, }FO.M., TkaueBa M.B.., ®énoposa H.E., IlaGynun M.U. «Anredpa n Havana
ananmmza 10 — 11 kmace» YueOHHK 1715t 00111e00pa3oBaTeIbHBIX Opranu3anuil. M3aarenscTBo
«ITpocsenienue».

Paznen «I'eomerpus 10-11 knaccay:
Aranacsn JI.C., bByry3os B.®, Kagomues C.b. u ap I'eomerpus, 10-11: YueOnuk s
00111e00pa30BaTeNbHBIX YUPEKICHUN: 0a30BbIl U TpodrIbHBINA ypoBHH: — M.: [IpocBenieHue.

B nensix peanu3zanuu mporpaMMbl BOCITUTAHUS TIPUACPKUBATHCS CIICIYIIETO:
® YCTAaHOBJICHUE JIOBEPUTEIHHBIX OTHOIICHHH MEXIY YUYHTEIEM M €ro YYCHHKaMH, CIIOCOOCTBYIOIINX
MO3UTUBHOMY BOCIIPHUSTHIO YYAITUMHCS TPEOOBAHUN U MPOCHO YUUTEIIS, TPUBJICUCHUIO UX BHUMAaHUS K
o0cyxIaeMol Ha YpoKe HHPOpPMAITIH, aKTUBH3AIMH UX TO3HABATEIILHOM NEATCIILHOCTH,
¢ 100Y’K/ICHUE NITIKOJILHUKOB COOJIIOIaTh HAa YPOKE OOIICTIPUHSATHIC HOPMBI TIOBEICHUS, TPABHIIA OOIIICHHUS
CO CTapIIMMH (YYUTEISIMH) U CBEPCTHHUKAMHU (00YYarOIIUMHKCS), TPUHIUIIBI YYCOHOW TUCIUTUIMHBI 1
CaMOOpTaHU3aIH;
® IPUBJICUCHHEC BHUMAHMS IIKOJIHHHKOB K IEHHOCTHOMY AacCIeKTy HM3y4aeMbIX Ha ypOKax SIBJICHHIA,
opraHu3aIys uX paboThI C MOJIy4aeMOi Ha YPOKE COIMAIbHO 3HAYUMOM HH(OpMAIHel — THUIIMUPOBAHHUE
ee O0OCYKICHWMSI, BBICKA3bIBAHHS YUAIIMMUCS CBOETO MHEHUS IO €€ IOBOJY, BHIPAOOTKH CBOETO K HEl
OTHOIIICHHSI;
® BKJIIOYCHUE B YPOK HIPOBBIX MPOIEAYpP, KOTOPBIC MOMOTAIT TMOJEPKaTh MOTHUBAIMIO JETed K
MOJIYYCHUIO 3HAHWMA, HATAKUBAHUIO MO3UTHUBHBIX MEKIUYHOCTHBIX OTHOIICHUH B Kjacce, MOMOTAr0T
YCTaHOBJICHHIO TOOpO’KeIaTelbHOM arMochepbl BO BpeMs ypOKa.

JlanHas ananTupoBaHHas pabodas mporpamMma pazpadorana Ha ocHoBe AOOIT COO nns
00ydJaronmxcsi ¢ HapyIIeHUsIMUA OTIOPHO-ABUTaTeNbHOTO amnmapata ¢ yuétom @I'OC HOO OB3.

IIcuxosioro-negarornyeckasi XapakTepucTHKa 00y4aomMuXcsl ¢ HApyLIeHUsIMM ONIOPHO-
ABUTaTEeJbHOr0 annapara. Kareropus o0y4aroniuxcsi ¢ HapyIeHUsIMH OTIOPHO-/IBUTATEIBHOTO
ammapara - HeOJHOPOJHas Mo cocTaBy rpymnmna. OHa o0beIUHsEeT 00yUarOIIUXCsl CO 3HAYUTEIbHBIM
pa3dopoCcoM MEePBUYHBIX U BTOPHYHBIX HAPYIICHUI Pa3BUTHS, KOTOPHIE OTINYAIOTCS 3HAUNTEIILHON
NOJUMOP(HOCTHIO U AUCCOLMAIIMEN B CTETIEHH BbhIpaxkeHHOCTHU. [ 'pynna oOyuaromuxcs ¢ HOJIA:
oOyyJaromuecs ¢ HapymeHusIMA (yHKIIUK OTTOPHO-ABUTaTEIFHOTO ariapara pa3IndHOro
THONATOTe€HE3a, IEPEIBUTAIOIINECS CAMOCTOSTENILHO WK C IPUMEHEHUEM OpPTOIEANYECKUX CPEICTB,
UMEIOIINe HOPMaTbHOE MICUXUYECKOE PAa3BUTHE U Pa300pUMBYIO pedb. JloCTaTOUHOE MHTEIIEKTYaIbHOE
pa3BUTHE y 3THX 00YYarOIUXCs YaCTO COYETAETCs ¢ OTCYTCTBUEM YBEPEHHOCTH B cebe, C
OTpaHUYEHHON CAMOCTOSITETFHOCTBIO, C TIOBBIIIEHHON BHYIIIAEMOCThIO. JINUHOCTHASI HE3PEIOCTh
MIPOSIBIISIETCS] B HAMBHOCTH CYKJIEHHH, C1a00H OPUEHTHPOBAHHOCTHU B OBITOBBIX U MPAKTUYECKUX
BOTIPOCAX KHU3HHU.

Oco0ble 00pa3oBaTebHbIC MOTPEOHOCTH 00YYAKOIMXCS ¢ HAPYIICHUSIMH OTIOPHO-
ABUTATEJBHOr0 anmapara. B cTpykTypy ocoObIX 00pa3oBaTebHBIX TOTPEOHOCTEH BXOMIST, C OTHOM
CTOPOHBI, 00pa3oBaTesbHble MOTPEOHOCTH, CBOMCTBEHHBIE /IJIS1 BCEX 00YYaIOIIUXCS C OTPAaHUYEHHBIMU
BO3MOXKHOCTSIMU 37I0POBbsI, C APYTOH, XapaKTepHbIe TOJIbKO A oOydaromuxcs ¢ HOZA.

K 00mmm notpeGHOCTSIM OTHOCSTCS:

— TOJy4YeHHE CIeHUAIbHON MOMOIIM CPEICTBAMH 00pa30BaHuUs;

— TICHXOJIOTHYECKOE COIPOBOXKICHHUE, ONTUMHU3HUPYIOLIEe B3aUMOIEHCTBIE 00yUaloIIerocs ¢
MeIarOrMIeCKUMH PaOOTHUKAMU M OJTHOKJIACCHUKAMU;

— TICHXOJIOTHYECKOE COMPOBOXKICHHE, HAIIPABIEHHOE HAa YCTAaHOBJICHHE B3aUMOJICHCTBUSI CEMBH U
o0pa3oBaTeNbHON OpraHu3aluy;



— WHAUMBUIyanu3anus o0ydeHus TpedyeTcs B O0IbIICH CTENeHH, YeM JUTs 00yJaroInXcs, He
MMEIOIINX OTPAaHUYCHUHN 10 BO3MOKHOCTSIM 3/I0POBBS;

— o0co0ast MpOoCTpaHCTBEHHAS U BPEMEHHAsE OpraHu3alus 00pa3oBaTeIbHON CPEbl;

— MakKCHMaJbHOE pacIIupeHne 00pa3oBaTeIbHOTIO MPOCTPAHCTBA 3a CUET PACIIMPEHUS COLUMAIBHBIX
KOHTAKTOB C IIMPOKHM COLIUYMOM.

K ocoOwiM 00pa3zoBaTebHBIM OTPEOHOCTSIM, XapakTepHbIM it oOyuaromuxcs ¢ HOJIA, oTHocsATCS:
— 00513aTeIbHOCTh HETIPEPHIBHOCTH KOPPEKIIMOHHO-PA3BUBAIOIIETO MPOIECCa, PEealli3yeMOoro Kak 4epes
cojiep>kaHue o0pa3zoBaTeIbHbIX 001acTeH, TaK U B IIPOLecCe MHIUBUAYAIBHONW PabOTHI;

— BBEJICHUE B COZIEp)KaHUE 00yUEHUs ClIELUANIbHBIX pa3zelioB, He pUCyTCcTBYyoUX B [Iporpamme,
aJIpeCOBAaHHOM TPaJUIIMOHHO PA3BUBAIOIINMCS CBEPCTHUKAM;

— WCIOJIb30BaHUE CIIEIHATBLHBIX METOAOB, IPUEMOB U CPEIICTB 00yUEHUS (B TOM YHCIIe
CIELUAIM3UPOBAHHBIX KOMIIBIOTEPHBIX U ACCUCTUBHBIX TEXHOJIOTHIT), 00€CIIeUHBAIOLINX PEAIN3ALIUI0
"00X0oHBIX yTei" 00yUeHus;

— o0ecrieyenne 0co00i MPOCTPAHCTBEHHOW U BPEMEHHOM OpraHu3anuu 00pa3oBaTeIbHON CPE/IbI.
JUi1st 5TOM rpymIbl 00yJarouuxcsi 00y4eHne B 00pa3oBaTeIbHON OpraHU3alui BO3MOXKHO MPH YCIIOBHH
co3JlaHus Ui HUX 6e30apbepHOl cpejibl, 00eceyeH sl CleMaIbHBIMU TPUCIIOCOOICHUSAMU U
WH/IMBUYaIBHO aaTHPOBAaHHBIM pabounm mectoM. IlomMmumo storo, obyuatonmecs c HOAA
HY’KJAI0TCSl B Pa3JIMUHBIX BUaX IIOMOIIH (B COIIPOBOKIEHUN Ha ypOKax, IOMOLIH B
CaMO00CITy>)KUBAaHHH ), YTO 0OECTIEYMBAET HEOOXOIUMBIE B IIEPHO O0yUEHUS IAISAIIHA PEKUM,
MICUXOJIOTUYECKYIO U KOPPEKIIMOHHO-TIE1arOTHYECKYIO IOMOIILb.

Hanpagienue u coiep:kaHue NPOrpaMMbl KOPPEeKIMOHHOI PadoThl ¢ 00y4aOIMMMHCSH €
HApYLIEHUSAMHU ONOPHO-IBHUIATEIbHOI0 ANNApPaTa. Y CTaHABIMBAIOTCS CIEAYIOIINE 00s3aTe/IbHbIE
HaIpaBJIEHUs1 KOPPEKLMOHHON IOMOIIM JUIsl BceX KaTeropuii ooyudaromuxcs ¢ HOJIA:

1) ncuxosnoruyeckast KOppeKLus M03HaBaTENbHbIX MTPOLECCOB;

2) NCUXOJIOTHYECKask KOPPEKLIKS IMOLMOHAIBHBIX HapyIIEHUH;

3) ncuxonoruyecKasi KOppeKIus COHaTbHO-TICHXOJIOTHYECKUX MPOSBICHUH;
4) xoppeKLHs HapyIIeHUH peuu;

5) KOppeKIUs HaApYIICHUH YTEHUS U TTUChMA.

Ipunoxenus:
1. OneHouHble MaTepHAIIBI.

COJAEPKAHUE YYEBHOI'O KYPCA
Auaredpa

10 knacc

Yuciia 1 BbIYUCICHUA

Pammonanbhpie yucna. OOBIKHOBEHHBbIE M JI€CATHUYHBIE JpOOM, TNPOLEHTHl, OECKOHEUHBIE
nepuouveckue Jpodbu. ApudmeTrndyeckue Oonepanu C paldoOHAJIbHBIMH YHCIAMH, MpeoOpa3oBaHus
YHUCIOBBIX BblIpakeHuH. [IpumeHenune apoOel M MPOLEHTOB VIS pPELICHUS MPHUKIAAHBIX 3a7ad W3
Pa3IMYHBIX OTpACIEH 3HAHUM U peaJIbHOM )KU3HU.

JlelicTBUTENbHBIE Yncia. PalioHambHble M MPPALlMOHANbHBIEC YKcIa. Apru(MeTHYeCKre onepanuu
C IeMCTBUTENBbHBIMU YucIaMy. [[pubmmkEHHbIE BBIYHUCIICHUS, TPaBUiIa OKPYTJICHHUS, IPUKHUIKA U OLIEHKA
pe3yJibTaTa BEIYMCICHUM.

Crenenr c menpiM mokazateneMm. CranmapTHas ¢opMa 3amuch  JACHCTBUTEIBHOTO YHCIA.
Hcnonb3oBanue noaxoasiient GopMel 3anucu JeCTBUTENbHBIX YHCEN IS peLIeHUs TPaKTHYECKUX 3a1a4
U TIPEJCTABJICHUS JaHHBIX.

ApudmeTrueckuii KOpeHb HaTypalbHOM cTeneHu. JleHcTBus ¢ apuMeTHYECKUMH KOPHSIMU
HaTypaJIbHON CTEIIECHHU.



CuHyC, KOCUHYC U TAaHT'€HC YUCIIOBOTO apryMeHTa. APKCUHYC, apKKOCUHYC, aPKTaHT'€HC YMCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxnaecTBa U TOXKAECTBEHHbIE MTPeoOpa30BaHUsL.

[Ipeo6pa3oBaHue TPUTOHOMETPUYECKUX BhIpaKeHUN. OCHOBHBIE TPUTOHOMETPUUYECKUE (POPMYIIBL.

VYpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHcTBa. MeTo/] MHTEpBaJoB.

Pemrenue nemnpix U ApoOHO-pAIMOHANBHBIX YPABHEHUH U HEPAaBEHCTB.

Pemenuie uppanroHaibHbIX YpaBHEHUN 1 HEPABEHCTB.

Pemennie TpUroHOMETpUUECKUX YpaBHEHHI.

[TpumeHeHne ypaBHEHHUI M HEPABEHCTB K PEIICHUI0 MAaTeMAaTHUECKUX 3a/1a4 U 3a/1a4 U3 Pa3InIHbIX
o0JacTeil HayKH U pealbHOM KHU3HH.

DOYyHKUMH U TPaPuKU

Oynkus, crocoObl 3ananus Gyakmuu. ['paduk GyHkiuu. Bzaumuo oopatabie GyHKIHH.

OOnacte ompeneneHuss W MHOXeCTBO 3HaueHWid ¢yHkumu. Hymn ¢yskumu. IIpomexyTku
3HAKOINOCTOAHCTBA. YETHBIE U HEUETHBIE PYHKIUH.

CrenenHas GyHKIMA C HATypalIbHBIM U LeJbIM Noka3aTeneM. E€ coiicTBa u rpaguk. CBoiicTBa u
rpaduk KOpHsS N-0if cTeneHu.

Tpuronomerpudeckass OKpYyXKHOCTb, ONpEACICHUE TPUTOHOMETPUYECKHX (YHKIMHA YHCIOBOTO

apryMeHTa.

Hayana MmaTeMaTH4eCKOro aHaIn3a

IlocnenoBarenbHOCTH, Croco0bl 3aaHMs H0CJIEI0BATEIbHOCTEH. MoOHOTOHHBIE
I0CJIEI0BATENBHOCTH.

ApudmeTrdeckass U reoMeTpHYecKas Mmporpeccuu. beckoHedHO yOBIBaromas reoMeTpudecKas
nporpeccusi. Cymma OeckOHEYHO YObIBarolleil reomeTpudeckoil mporpeccuu. Dopmyina CIOKHBIX
MPOLEHTOB. Vcnionbs30BaHue MPOrpecCCUn Ul PELICHUS PEAbHbIX 3a/1a4 IIPUKIAJHOr0 XapaKrepa.

MHo:xecTBa M JIOTHKA

MHoOXecTBO, omepanuu Haj MHOXecTBamu. Jluarpammer Oiinepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOTO armapara s OIKUCAHUS PEATbHBIX MPOLIECCOB U SBJIICHUH, IIPU PELICHUU
3a/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CieICTBUE, 10Ka3aTEIbCTBO.

11 xknace

Yucsia ¥ BbIYUCICHUSA

Harypanbnsle u nensie yncina. [Ipu3Haky AeIMMOCTH LENbIX YHCEIL.

Crenens ¢ palliOHAIBHBIM MOKa3aTesaeM. CBONWCTBA CTETICHH.

Jlorapudm uncna. JlecaTHUHbIE U HATYypaJIbHBIE JTOTapU(PMBI.

YpaBHeHHS U HEPABEHCTBA

[IpeoOpa3oBaHue BbIpaXeHH, CoepKalUX Jorapu(msl.

[IpeoOpa3oBanue BbIpaxeHU, COAEpPKALIUX CTENEHHU C pallMOHAIbHBIM ITOKA3aTEJIEM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

ITokasaTenbHbIC yPABHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA.

CucreMbl TMHEWHBIX YpaBHEHUN. Pemenne npukiIagHbiX 3a/1ad ¢ MOMOIIBIO CUCTEMBI JIMHEHHBIX
YPaBHEHHUH.

CucreMspl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEHICHUIO MATEMATHYECKHUX 3a]a4 W 3a]a4 U3
pa3IMYHbIX 00JacTel HayKU U pealbHOM JKU3HH.



DOYyHKUMH U TPaPUKH

Oynkuus. Ilepuonnueckue ¢yHkmuu. [IpoMexyTKH MOHOTOHHOCTH (YHKUMH. MaKCUMyMBI U
MUHUMYMBI GyHKIHMU. Hanbonbinee 1 HauMeHbIee 3HaueHne (QyHKIMHA Ha TIPOMEXKYTKE.

Tpuronomerpuueckue GyHKLINHU, UX CBOMCTBA U rpaUKH.

[Toka3zarenbHas u norapudmudeckas GyHKIMH, UX CBOUCTBA U I'papUKH.

Hcnonp3oBanue rpadukoB GyHKIMN A7 peIIeHUs] YpaBHEHUH 1 JIMHEHHBIX CHCTEM.

Hcnons3oBanue rpadukoB GYHKIUH IS MCCIEIOBAHUS TPOIECCOB U 3aBUCUMOCTEH, KOTOPHIE
BO3HUKAIOT IIPH PELLICHUH 3aJau U3 APYIUX YUeOHBIX IPEIMETOB U PEalbHON KU3HH.

Havaja maTeMaTH4eCKOI0 aHAJIN3a

HenpepoiBable pyHKIMU. METOA HHTEPBAIOB /ISl pEIICHUS] HEPABEHCTB.

[TpousBonnas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKUN CMBICI TIPOU3BOIHOM.

[IpousBosnHble 31eMeHTapHbBIX (QYHKIMHA. DPOpMysbl HaXOXKIEHHUS IPOU3BOJHONH CYMMBI,
IIPOU3BEICHUS U YACTHOTO (DYHKIUIA.

[IpumeHeHre NPOM3BOAHOM K HCCIEAOBAHUIO (YHKIUMH Ha MOHOTOHHOCTh M 3KCTPEMYMBI.
HaxoxneHrne HaubobIIero 1 HauMEHbILEro 3Ha4eHUs PYHKIMU Ha OTPE3KE.

[IpumeHneHne NPOU3BOIHOM I HAX0XKICHUS HaWIy4llIero pelleHns B IPUKIIAIHBIX 3aa4ax, s
OIpeJIeJIeHUs] CKOPOCTH Ipoliecca, 3alaHHOro (opMyJIoi MU rpadukom.

[lepBooOpaznas. Tabmuia nepBooOpa3HEIX.

Wurerpain, ero reomerpuyeckuii M (GU3MYecKuid cMbIca. Berumcienne uHTerpana mno Qopmyie
Herorona—IJleitOnumna.

I'eomerpus

10 kiace

IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHS cTepeoMeTpuu. Touka, mpsimasi, INIOCKOCTb, IPOCTpaHCTBO. [lonaTne 06
aKCHOMaTUYECKOM MOCTPOECHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUH U CIIECTBUS U3 HUX.

B3aumHOe pacnosioxkeHue NpsMBIX B HPOCTPAHCTBE: IEpPECEKArOUIUecs, MapajiebHble U
cKpenBaromuecs npsiMole. [lapamienbHOCTh TPSIMBIX U INTIOCKOCTEN B POCTPAHCTBE: MapasuielibHbIe
IpsiMble B IPOCTPAHCTBE; MapajuIeIbHOCTh TPEX NPSMBIX; MAPAIICIbHOCTh MPSIMON U IMJIOCKOCTH.
VYribl ¢ coHanpaBiIeHHBIMU CTOPOHAMHM; yroJl MEXIY HpSMbIMU B IpocTpaHcTBe. [lapamienbHoCTb
IJIOCKOCTEH: mapajielbHble IUIOCKOCTH; CBOMCTBA NapaliedbHBIX IIockocTedl. [lpocreiimume
MIPOCTPAHCTBEHHBIE (PUTYPHI HA TIOCKOCTH: TETPadIp, KyO, Mapajiesenumnea; MOCTPOSHHE CEYSHHIA.

[lepneHIUKYASIPHOCTD MPSMOW W TIJIOCKOCTH: TEPIICHAUKYJISIPHBIE TPSIMbIE B MPOCTPAHCTRBE,
MpsIMBbIE TIapaJJIebHBIE U IEPIICHANKYIJISIPHBIE K TUIOCKOCTH, MPU3HAK MEPIEHIUKYISIPHOCTH MPAMON
Y TUIOCKOCTHU, TEOPEMA O IPSIMOM NMEPIEHANKYISIPHON TNIOCKOCTU. YTJIbl B IPOCTPAHCTBE: YTOJI MEXKIY
NpsIMOM U TJIOCKOCTBIO; IBYTPaHHBIA YIroJl, TMHEHHBIN yroy nByrpanHoro yrina. [lepneHnukynsap u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSHUE OT MPSMOI 10 MIOCKOCTH, MPOEKIIHS
(burypsl Ha TIOCKOCTh. [leprneHauKyIIpHOCTh IJIOCKOCTEH: MpU3HAK MEPHEHANKYISIPHOCTH JBYX
mrockocreil. Teopema o TpEX NMeprEeHANKYIpax.

MHoOrorpaHHUKH

[TonsiTHEe MHOTOTpPaHHWKA, OCHOBHBIE JJIEMEHTHl MHOTOTPAHHHKA, BBITYKIIBIE M HEBBITYKIIBIE
MHOTOTPaHHUKH, pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yroinpHas npus3Mma; TPaHU U OCHOBaHUSA
MIPU3MBI; IPsSIMasi ¥ HAKJIOHHAs TPU3MBbL;, OOKOBAs M MOJTHAs TOBEPXHOCTH MPU3MEL. [lapannenenumnes,
MPSIMOYTOJIbHBIA TMapajieNienuies U ero cBoicrtBa. [lupamupa: N-yrojibHas nupamMuaa, TpaHu U
OCHOBaHHWE MHUPaMUJIbI; OOKOBas M TOJHAS TMOBEPXHOCTH MUPAMUIBI, TpaBUIbHAS W yCEUEHHAS
nupaMua. IIEeMEHTHI IPU3MBI U TUpaMubl. [IpaBuibHbIE MHOTOTPAHHUKH: TIOHATHE MTPABUILHOTO
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MHOTOTpaHHMKA; IPAaBUJIbHAS TPU3Ma U MpaBUIbHAS MUPAMU/A; IPaBUIIbHAS TPEYroJbHas MHUpaMuia
Y TIPaBUJIBHBIN TeTpadap; KyO. [IpeacraBnenue o mpaBUIbHBIX MHOTOTPaHHUKAX: OKTAdIP, TOACKAdIP
1 ukocadap. CedeHust IpU3Mbl U TUPAMHU/IBI.

CumMerpusi B MPOCTPAHCTBE: CHUMMETPHUS OTHOCUTEJIIBHO TOYKH, MPSIMOW, IJIOCKOCTH.
DneMeHThl CHMMETPHUH B MUpaMuax, napaienenunenax, IpaBuIbHbBIX MHOTOTPAHHUKAX.

Briuucnenue 371eMEHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yriel. [lmomans OoxkoBoM
MMOBEPXHOCTH U TOJIHON MOBEPXHOCTH MPSAMOW MPU3MBI, TUIOIIAh, OCHOBAaHUH, TeopemMa 0 OOKOBOA
MOBEPXHOCTU NpsiMON mpu3Mbl. [lnomans OGOKOBOI MOBEPXHOCTH U MOBEPXHOCTU MPABHIBHOM
MUpaMHJIbI, TeOpeMa o Iuiomaau yced€HHoi nupamuabl. [lonstue o0 o6béme. OOBEM MUpamMuBbI,
MIPU3MBL.

[Tomo6ubIe Tena B mpocTpancTBe. COOTHOMICHHS MEX Ty TIJIOMIAISIMHA TOBEPXHOCTEH, 00BbEMaMu
MOIOOHBIX TEIL.

11 knace

Tena BpaumieHus

[Munuuapuyeckass IMOBEPXHOCTb, 0Opasylolie UIMHIPUYECKOH MOBEPXHOCTH, OCh
LHWINHAPUYECKON nmoBepXHOCTU. L{unnuap: ocHoBaHUs U OOKOBasi IOBEPXHOCTh, 00pa3yrollas U ocCh;
TUTOIIAb OOKOBOM M TIOJTHOM MOBEPXHOCTH.

Konnueckass MmOBepXHOCTb, 00pa3yroliue KOHHYECKOW TOBEPXHOCTH, OCh M BEpIIMHA
KOHMYECKOH noBepxHocTU. KoHyc: ocHOBaHME U BeplIMHA, 00pa3yrolias U OCh; IUIOMAAb OOKOBOH U
IIOJTHOM TOBEPXHOCTHU. YCEUEHHBIH KOHyC: OOpa3ylollMe M BBICOTA; OCHOBAaHUS U OOKOBas
MTOBEPXHOCTb.

Cdhepa m map: meHTp, paguyc, IOHAMETp; IUIOMAAb MOBEPXHOCTH cdeprl. Bzaumuoe
pacrioioskeHue cepbl U INIOCKOCTH; KacaTesbHas IIOCKOCTh K cepe; miomas chepsl.

N300pakeHue Tes BpallleHHUsl Ha MII0CKOCTH. Pa3BEpTKa IMHApa U KOHYycCa.

KomOuHanmu Ten BpamieHuss 1 MHOTOTPaHHUKOB. MHOTOTpaHHHK, OTIMCAHHBIN OKOJIO cheps;
cdepa, BiMcaHHAs B MHOTOTPAaHHHK, WJIH TEJIO BPAIICHHS.

[Tonstue 06 06bEMe. OcHOBHBIE CBOMCTBA 00bEMOB Teil. Teopema 006 00bEME MPSIMOYTOJILHOTO
napajiesienunesa u cineacTsus u3 He€. O0bEM nuanHapa, konyca. O0BEM mapa U miomazab chepsl.

ITonoGHbIe Tena B mpocTpaHcTBe. COOTHOILIEHUS MEXY IUIOLIAIIMU TOBEPXHOCTEN, 00bEMaMu
MO/I00HBIX TEN.

Ceuenus mumHApa (TMapayUIeTbHO U MEPIIEHAUKYISIPHO OCH), CEUeHHs KOHyca (MapaielbHOe
OCHOBAHHIO U NMPOXOJAIIEE Yepe3 BEPIINHY), CEUSHHUs Iapa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha miockocTH M B mpocTpaHcTBe. CIOXKeHHe M BBIYMTAHHE BEKTOPOB. YMHOXKEHHE
BEeKTOpa Ha uucio. PasnmokeHwe BekTopa MO TpEM HEKOMIUTAHApPHBIM BekTopam. [IpaBuio
napaiuenenunena. Pemenne 3anad, CBA3aHHBIX C MPUMEHEHHUEM TMPaBWI JEHCTBUN C BEKTOpaMH.
[IpsimoyronbHas cuctemMa KoopauHaT B mpoctpancTe. Koopannatsl Bektopa. [IpocTeiimme 3anaun B
KOOp/AMHATaX. YTOI MeXTy Bekropamu. CKalsipHOE MPOW3BEACHHE BEKTOPOB. BrIumcieHne yriioB
MEXy TPSIMBIMU U TUIOCKOCTSIMHA. KOOpIMHATHO-BEKTOPHBIA METOI TP PEHICHUH T€OMETPUICCKUX
3ajau.

INJIAHUPYEMBIE PE3YJIbTATBI
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OcBoenne yueOHOrO mpeameTa «MaremaTtuka» JOKHO O0ECIeunBaTh TOCTHKEHUE HA YPOBHE
cpemHero oOmero o0pa3oBaHUsS CIACAYIONIMX JIMYHOCTHBIX, METAMPEAMETHBIX M TPEIMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB:

JInuyHOCTHBIE pe3yJIbTaThI

JIMYHOCTHBIE  pe3yJbTaThl OCBOCHHS IpOorpamMmbl ydeOHOro mpenmera «MaremaTuka»
XapaKTEepPU3yIOTC:

I'paxxnanckoe BocIUTaHUE:

c(OPMHPOBAHHOCTHIO TPAXKIAHCKON MO3ULUHU 00YYaIOLIErocs KaK aKTMBHOTO M OTBETCTBEHHOT'O
YjieHa POCCHUHCKOro OOILIECTBa, MPEICTABICHHEM O MaTeMaTHYEeCKUX OCHOBAaX (YHKIIMOHHUPOBAHUS
pa3IUYHbIX CTPYKTYDP, SBIECHUH, IPOLEAYP TPAKAAHCKOT0 001IecTBa (BBIOOPHI, OIPOCHI U 1IP.), YMEHUEM
B3aUMO/IEHICTBOBATh C COLUAIbHBIMUA UHCTUTYTAaMH B COOTBETCTBUU € UX (DYHKIMSAMHU M Ha3HAYEHUEM.

[TaTpuoTnueckoe BociuTaHue:

c(OPMHPOBAHHOCTHIO POCCHICKON TPAKIAHCKOH HIECHTHYHOCTH, YBOKEHHS K TPOLUIOMY H
HACTOAILLEMY POCCUMCKOM MAaT€MaTHUKH, LICHHOCTHBIM OTHOIIEHHEM K JOCTH)KEHHUSM POCCUHCKHUX
MaTEMaTUKOB U POCCUICKON MAaTEMaTU4YECKON IIKOJIbI, K MCIOJb30BaHUIO ITUX JOCTH)KEHUH B IPYTUX
HayKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIMTAHUS:

OCO3HaHMEM JYXOBHBIX LIEHHOCTEH POCCUIICKOro Haponaa; chOpMUPOBAHHOCTbIO HPABCTBEHHOI'O
CO3HaHMsI, 3TUYECKOTO TOBEJEHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM JOCTHKCHUM HAYKH U
JEeSITENIbHOCTBIO YUEHOT0; OCO3HAHUEM JIMYHOT'O BKJIa/1a B IOCTPOCHUE YCTOMYMBOIO Oy TyIIEro.

DcTeTnuecKoe BOCIIUTAHUE:

JCTETUYECKUM OTHOIICHHEM K MUPY, BKIKOYas JCTETHUKY MaTeMaTHYECKMX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3a/a4, peleHUH, pacCyKACHUH; BOCIPUMMYHBOCTHIO K MaTeMaTHYECKUM acleKTaM
Pa3IMYHbIX BUJOB UCKYCCTBA.

@®u3nyecKoe BOCIIUTAHUE:

C(OPMHPOBAHHOCTHIO YMEHUS MPUMEHATh MaTeMaTHYeCKHUE 3HAHHUS B MHTEpecax 3/0pOBOTO U
6e3omacHoro o0pasa >KU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0pOBBIO (3A0pPOBOE NMUTAHHE,
cOamaHCUpPOBAaHHBIA PEKUM 3aHIATUNA W OTIbIXa, perysspHas (u3nueckas aKTUBHOCTH); (PU3UUYECKOrO
COBEpIICHCTBOBAHUS, IIPY 3aHATUAX CIIOPTUBHO-030POBUTEIBHON JESATENLHOCTHIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYJY, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOUS; HHTEPECOM K Pa3IMYHbIM cdepam
npodeccuoHabHOM J1eATEIbHOCTH, CBA3aHHBIM C MAaTeMaTUKON M €€ NPUIIOKEHUSMH, YMEHUEM
COBEpIIATh OCO3HAHHBIA BBHIOOpP Oyayliel MpPOoPEecCHu W peaTn30BbIBATH COOCTBEHHBIE KU3HCHHBIC
IUTaHBl; TOTOBHOCTBIO M CHOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHMIO M CaMOOOpa30BaHMIO HA
MIPOTSKEHUM BCEHM JKW3HHM; TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B PEIICHMM INPAKTUYECKUX 3anad
MaTeMaTHYeCKON HalpaBIeHHOCTH.

DKOJIOTMYECKOE BOCITUTAHUE:

C(OPMHPOBAHHOCTBIO  JKOJIOTUYECKOM  KYJIbTYpbl, IOHMMaHHUEM BIUSHHUS  COIMAJIBHO-
HKOHOMHYECKHUX MPOLECCOB Ha COCTOSHUE MPUPOJHON U COIMATIBHOM Cpeibl, OCO3HAHUEM TII00abHOTO
XapakTepa HSKOJIOTMUECKHUX MpoOJeM; OpUEHTalel Ha NpUMEHEHHEe MaTeMaTU4YeCKUX 3HAHUW s
pelIeHns 3aa4 B 00JJaCTH OKpY>Karollel Cpefibl, TUIAaHWPOBAHUS MTOCTYNKOB M OLEHKH UX BO3MOXHBIX
MOCJIEACTBUM JUIsl OKPYIKAIOLIEH Cpeabl.

IlenHOCTH HAyYHOTO MO3HAHUSA:

c(OpPMUPOBAHHOCTHI0 MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd M OOILECTBEHHOM NMPaKTUKU, TOHMMaHWEM MaTeMaTH4YeCKON HaykKu Kak cgepbl 4eIoBeYecKoi
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NEATEIbHOCTH, JTANOB €€ Pa3sBUTHA U 3HAYMMOCTH IS Pa3sBUTHUSA LIMBUIM3ALUU; OBJIAJEHUEM S3BIKOM
MaTreMaTUKd M MaTeMaTHYEeCKOW KyJIbTypOM Kak CpEACTBOM IIO3HAHMS MHPA; T'OTOBHOCTBIO
OCYLIECTBJIATh IIPOEKTHYIO U UCCIIEI0BATEIbCKYIO IE€ATEIBHOCTD HHANBUIyaJIbHO U B IPYIIIIE.

MertanpeameTHble pe3yJibTaThl

MeTtanpeaMeTHble pe3yJIbTaThl OCBOSHUS MPOTrpaMMBI y4eOHOro mpenMera «MareMaTukay
XapaKTepU3yIOTCS OBJAJICHUEM YHUBEPCAJIbHBIMU HO3ZHABAMENbHBIMU OeliCNEUSIMU, YHUBEPCANbHLIMU
KOMMYHUKAMUBHLIMU OeliCMBUAMU, YHUBEPCANbHLIMU Pe2YIAMUSHBIMU OeUCEUSMU.
1) Vhusepcanvhvlie noznasamenvHwvle Oelicmgus, obecneuusaiom @Gopmuposanue 0a306bix
KOCHUMUBHBIX NPOYEcco8 o00yuarnwuxca (0ceoeHue Mmemooo8 NOZHAHUS OKPYICAIOUe20 Mupa;
npuMeHenue 102UYEeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHutl pabomams ¢ uHgopmayueti).
bazoBbie noruueckue AeMCTBUS:
® BBIBISITh U XApPaKTEPH30BATh CYIICCTBCHHBIC TPU3HAKKH MATEMATHUYCCKUX OOBEKTOB, MOHSITHM,
OTHOILIEHUH MEXAY TMOHATUAMH;, (POPMYIHPOBATH OMNpPEAETCHUs TMOHSATUH; yCTaHaBIMBATh
CYIISCTBCHHBI MPU3HAK KIACCH(PUKAIMU, OCHOBAHUS JJIsi OOOOIICHUS W CPABHCHHS, KPUTCPUHU
MIPOBOJMMOIO aHAIH3A;

e BOCIOPUHHMMATH, (OPMYIHpPOBaATH U  MNPEOOpPa3OBbIBATH  CYXKIACHHS: YTBEpAUTEIbHBIE U
OTpHUIaTeNbHbIE, EAMHUYHBIC, YACTHBIEC U OOIIIKE; YCIOBHBIC,

® BbBIBISITh MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTUBOpEYUsl B (pakTaxX, AAHHBIX,
HAONIOJICHUSAX M YTBEPXKICHUSX; MpeuiaraTb KPUTEPUHU AJsl BBIBICHHS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

e JeNaTh BBIBOJBI C HCIIOJB30BAHHEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKIIOUeHUN, YMO3aKIIOUEHHH 110 aHAJIOTUH;

® TPOBOJUTH CAMOCTOSITEIBHO JIOKa3aTelbCTBA MATEMAaTHYECKUX YTBEPXKIACHHH (MpsSMble U OT
MIPOTHUBHOTO), BEICTPANBATh APTYMEHTAIIHIO, TPUBOUTE MPUMEPHI U KOHTPIPUMEPHI; 000CHOBHIBATH
COOCTBEHHBIE CYK/ICHHS Y BBIBOJIBI;

e BBIOMpaTh crmoco0 pemieHus y4eOHOW 3amauyn (CpaBHHMBATh HECKOJIBKO BapHUAHTOB pEIICHHUS,
BBIOMPATh HAMOOJIEE TOIXOIANINN ¢ YIETOM CaMOCTOSTEIILHO BBIJCIICHHBIX KPUTEPHUEB).

bazoBble nccnenoBaTenbCKue 1€HCTBUS:

®  ICIIOJI30BATh BOMPOCHI KAK UCCIIEOBATEIHCKUN HHCTPYMEHT MO3HAHUS;, (DOPMYIHPOBATH BOMPOCHL,
¢bukcupyoomye MpoTUBOpeYre, MpobdIeMy, yCTaHABIMBAaTh WCKOMOE M JaHHOe, (OopMHpPOBATh
TUIIOTE3Yy, APTYMEHTHPOBATH CBOIO MO3UIUI0, MHEHHUE;

® TIPOBOJUTH CAMOCTOSTENIBHO CIJITAHUPOBAHHBIM JKCIEPUMEHT, HCCIIECIOBAHUE IO YCTAaHOBJICHHIO
0COOEHHOCTEN MaTeMaTHYECKOTO OOBEKTa, SIBJICHUS, MTPOIIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKTY
00BbeKTaMu, SIBJICHUSIMU, TTPOIIECCAMH;

® caMOCTOSTENbHO (OPMYyIUPOBaTh OOOOIIEHUS ¥ BBIBOABI MO pe3yjibTaTaM MPOBEAEHHOTO
HaOIIOJICHNUS, WCCIICIOBAHUSA, OLIEHHBATh JTIOCTOBEPHOCTH TOJYYECHHBIX PE3YJIbTATOB, BBHIBOJOB U
0000I1IeHMI;

® [POrHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIIECCA, a TAKXKE BBIJBUIaTh MPEIIOIOKEHUS O €ro
Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanueii:

®  BBIABIATH JeUITUTHI HHOOPMAIIHH, TAHHBIX, HCOOXOAMMBIX JIUIS OTBETA Ha BOTIPOC M JUIS PEIICHHUS
3a/1a4u;

e BbEIOMpaTh MHPOPMAIIMIO U3 UCTOUYHHUKOB PA3JIMYHBIX THIIOB, aHAJTM3UPOBATh, CHCTEMAaTU3UPOBATh U
WHTEPIPETUPOBATh MHPOPMAITUIO PA3TMYHBIX BHIOB U (DOPM IIpeICcTaBIICHHUS;



CTPYKTYpPUpOBaTh HMH(POPMALUIO, NPEACTaBIATh €€ B Ppa3IMuYHBIX (OpMax, HIUIIOCTPUPOBATH
rpaguvecKu;
OLIEHUBATh HAAEKHOCTh HH(POPMAIMU IO CAMOCTOSTENIEHO C(HOPMYITHUPOBAHHBIM KPUTEPHSIM.

2) VHuugepcanvhvle KOMMYHUKAMUGHbIE Oelicmaus, 00ecneyusaom c@opmupo8anHoCnyb
COYUANLHBIX HABLIKOE 00YUAIOUUXCSL.

OOmenue:

BOCIIPUHMMATh U (DOPMYJIMPOBATh CYXAEHUS B COOTBETCTBUM C YCIOBHUAMHU U LEISAMH OOIIEHUS;
SICHO, TOYHO, TPAaMOTHO BBIPa’KaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U INUCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUS 110 X0y PELIeHHUs 3a7jaui, KOMMEHTUPOBATh [10JIy4YE€HHbIN pe3yJIbTar;

B X0/ie 0OCYX/IeHUs 3a/1aBaTh BOIPOCHI 110 CYIIECTBY OOCYX/1aeMON TeMbI, IPOOJIEMBI, peraeMoi
3aJjauy, BBICKA3bIBaTh MJIEH, HALIEJICHHbIE HA MOMUCK PEIIEHUs; COMOCTABISTh CBOM CYXIEHHS C
CYXIEHUSIMH JIPYTHX YYaCTHHUKOB JUANora, OOHAPYXXUBAaTh pa3jMyhe U CXOACTBO IO3WIHH; B
KOPPEKTHOH Gopme (HopMyITHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKECHUS;

IPEJCTAaBIATh PpEe3yJbTaThl PpEIIeHUs 3aJayd, SKCIIEPUMEHTa, HCCIIECAOBaHUs, IPOEKTa;
CaMOCTOSITENTFHO BBIOMPATh (hOopMaT BBHICTYIUICHHUS C YYETOM 3aJad MPE3CHTAUN U OCOOCHHOCTEH
ayJUTOpUU.

CoTpyIHHUECTBO:

MOHMMATh W HCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHON W WHAWBUIYAIBHOW PaOOTHI IPU PEHICHUU
yueOHBIX 3a/a4; MPUHHMAaTh LEJlIb COBMECTHOM JEeSATENbHOCTH, IUIAHUPOBATh OPIraHU3ALUI0
COBMECTHOH pabOoTHI, pacpeesiTh BUIbI paboT, TOTrOBapuBaTHCS, 00CYKIATh MPOIECC U PE3YIbTaT
paboThI; 06001maTh MHEHHUS HECKOJIBKUX JTFO/ICH;

y4acTBOBaTh B IPYMNIIOBBIX (opMax paboTsl (00CykIeHUs,, 0OMEH MHEHUH, «MO3TOBbIE LITYPMbD) U
UHbIE); BBINOJIHATh CBOIO YacTh paOOThl U KOOPAMHUPOBATb CBOU JIEHCTBUS C APYTMMH UYJIEHAMHU
KOMaHJIpl; OLICHMBAaTh KaueCTBO CBOEr0 BKJIaJa B OOMMHA HPOAYKT MO KPUTEPHUSM,
c(OpMyIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

3) Vuusepcanvuvie pezynamuensie Oeiicmeus, obecneuugaiom QopMuposanue CMviCi08bIX
YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranuzanus:

COCTaBJIATh IUIaH, alTOPUTM pEIIeHUs 3a7ayd, BHIOMpATh CHOCOO pELIeHHs C Y4YETOM
HUMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHpPOBaTb M KOPPEKTHUPOBAThH
BapHaHTHI PELICHUH ¢ yu€TOM HOBOM MH(OpMaLIMH.

CaMOKOHTpOJIB:

BJaJIeTh HaBBIKAMU I[103HABAaTEIbHON pe(IEeKCHMM KaK OCO3HAHUS COBEpIIAEMBIX JACUCTBUH U
MBICIMTENIbHBIX MPOLIECCOB, UX PE3YJIbTAaTOB; BIAJETh CIIOCO0AMHU CAMONPOBEPKU, CAMOKOHTPOJIS
IpolLecca U pe3yJibTaTa pelieHHsl MaTeMaTH4YeCKON 3a/1auH;

MIpeIBUJIETh TPYAHOCTH, KOTOPhIE MOTYT BOSHUKHYTD MPH PEIICHUHU 33]]a4l, BHOCUTh KOPPEKTHUBBI B
NeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HaMIEHHBIX OMIMOOK, BBISBIEHHBIX
TPYIHOCTEN;

OLIEHUBATh COOTBETCTBHE PE3yJbTaTa LIEIH U YCIOBUSAM, OOBACHATH NMPUUUHBI JOCTHXKEHHS WIIH
HEJOCTHKEHUS PE3YyJIbTaTOB JIeATEIbHOCTH, HAXOAUTh OLIMOKY, /1aBaTh OLEHKY MPHOOPETEHHOMY
OTIBITY.

HNPEIMETHBIE PE3YJIbTATbBI
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OcBoeHne yueOHOTO Kypca «AJredpa M Hayajla MaTeMAaTH4eCKOro aHaju3a» Ha YpPOBHE
cpeanero oOmero o0pa3oBaHHMA JODKHO OOECTeYMBATh JOCTIDKEHHE CIEAYIONIMX IPEIMETHBIX
00pa3oBaTEeNbHBIX PE3YIbTATOB!

10 kiace

Yucna v BbIYMCTICHUS

OnepupoBaTh NOHATUAMU: PALlMOHAIBHOE U JIEHCTBUTEIBHOE YUCII0, OOBIKHOBEHHAS U AECATUYHAS
IpOoOb, TPOIIECHTHI.

BoimonsaTe apupmeTnyeckue onepaunnun ¢ pallMoHaIbHBIMU U J€HCTBUTEIEHBIMU YHCIIAMHU.

BoImonHaTe npuOImKEHHBIE BHIYMCIICHUS, CTIONb3YS MPaBUIIa OKPYTJICHUS, AeTaTh IPUKUIKY U
OLIEHKY pe3yJIbTaTa BBIYMCIICHUMN.

OmnepupoBaTh NOHATHSMHU: CTENEHb C ILEJIbIM [IOKa3zaTeseM; CTaHaapTHas (opMa 3anucu
JEUCTBUTENBHOIO YUCIIAa, KOPEHb HAaTypaJlbHOW CTENEHM; UCIOJIb30BaTh MOAXOASAIYI0 (OpMYy 3alKch
NEHUCTBUTENBHBIX YUCEN JUISl PEILICHUS] IPAKTUUYECKUX 33]1a4 U IIPEJICTABICHUSI JaHHBIX.

OnepupoBarh NOHATUSIMH: CUHYC, KOCUHYC M TAHT'€HC IPOU3BOJILHOIO YIJIa; UCII0JIb30BaTh 3aIIUCh
IIPOU3BOJILHOTO yIJIa Yepe3 0OpaTHbIC TPUTOHOMETPUUYECKUE (DYHKIUH.

YpaBHeHNsI 1 HEPABEHCTBA

OnepupoBaTh MOHATHSAMH: TOXJIECTBO, YPaBHEHHME, HEPABEHCTBO; II€JIOE, pAalMOHAIBbHOE,
UppaLMOHATILHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE YPaBHEHUE;

BrimonHaTe npeodpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAXKEHUIN U pelaTb TPUTOHOMETPUUECKUE
YpaBHEHHUS.

BoinonHATe npeoOpa3zoBaHus 1IENbIX, PAMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAXKEHUM U peliaTh
OCHOBHBIE TUIIBI LIE€JIBIX, PALIMOHAIBHBIX U HPPALMOHAIIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHsATH ypaBHEHHS M HEpaBEHCTBA JJI pPELICHMS MaTeMaTU4YeCKMX 3a7ady M 3a4ad M3
pa3nuYHbIX 001acTel HAYKH U PeabHOM KU3HH.

MonenpoBaTh peajibHble CUTyallud Ha SI3bIKE aireOpbl, COCTaBIATh BBIPAKEHUS, YpaBHEHUS,
HEpAaBEHCTBA 110 YCJIOBMIO 33Jaud, MCCIEA0BAaTh MOCTPOCHHBIE MOJENN C MCHOJIb30BAaHUEM armapara
anreOpsbl.

DYyHKUMH U TPapuKu

OnepupoBarh TOHATHAMH: (YHKIHS, CMOCOOBI 3amaHus (QyHKIWUU, OOJACTh OMpENeTeHUs u
MHO’KECTBO 3HaU€HUN (QyHKIUU, rpa@uK QYHKIMH, B3aUMHO OOpaTHbIE (PYHKIIUH.

OnepupoBaTh MOHATUSAMU: YETHOCTb M HEYETHOCTh (DYHKUUM, HYIH (DYHKIUH, MPOMEXKYTKH
3HAKOIIOCTOSIHCTBA.

Wcnonb3oBate rpaduku pyHKINN 1)1 pellIeHUs] ypaBHEHUI.

Crpouth 1 yuTaTh rpadvK TMHEMHON PYHKIIMH, KBaPaTUIHON (QYHKIIUH, CTETIEHHON (YHKIIMU C
LIEJIBIM TIOKA3aTENIEM.

Hcnonb3oBate rpaduku GyHKUIMN U1 UCCIEIOBAaHUS MPOLIECCOB U 3aBUCUMOCTEH MPH PELICHUH
3aJ1a4 U3 JPYTrUX yu4eOHBIX MPEIMETOB U pealbHOM KU3HU; BbIpaxaTbh GOpMyJIaMU 3aBUCUMOCTH MEXTY
BEJMYMHAMHU.

Havyana maTreMaTH4eCKOro aHaJmu3a

OnepupoBaTh MOHATUAMHU: MOCJIEIOBATENbHOCTh, apuMeTHUecKkass U  TeoMeTpHuYecKas
MIPOrPECCHUHU.

OnepupoBaTh MOHATHAMH: OECKOHEUHO YOBIBaOIlas TeOMEeTpuYecKkass MpOrpeccHs, cyMmma
0eCcKOHEeYHO yOBIBAIOIIEH reOMETPUUECKO TPOrPECCHH.

3amaBarh MOCIIEI0BATEIBHOCTH PA3IMUHBIMU CLIOCOOAMH.

Hcnons30BaTh CBOMCTBA MOCIENOBATENBHOCTEW M NMPOTPECCU IS PELICHUs PEATbHBIX 3a/1ad
MPUKJIAHOTO XapakTepa.
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MHo:xecTBa M JIOTHKA

OHepI/IpOBaTL IIOHATHUAMU . MHOXKECTBO, onepam/m HaJd MHOXCCTBaAMMU.

HCHOJIB?;OB&TL TeOpeTI/IKO-MHO)KeCTBeHHBIf/’I armapaT IJIA OIIMCAaHHUA peaJIBHBIX HpOI_[eCCOB 158
SIBJICHUH, IPY PEIICHHUH 33724 U3 IPYTUX YIeOHBIX MPEIMETOB.

OnepupoBaTh MOHATHAMU: ONPE/IECIICHUE, TEOPEMA, CIICCTBUE, JOKA3aTeIbCTBO.

11 knace

Yuciia 1 BbIYMCTICHUS

OnepupoBaTh NOHATHAMU: HATypaJbHOE, LEJNO€ YHUCIIO; HCIOJIB30BAaTh IPHU3HAKU JEIMMOCTH
LIEJIBIX YHCEJI, PA3JI0KEHHUE YUCIIa HA IPOCThIE MHOXKUTENN JUUIS PELLICHUS 3a4a4.

OnepupoBarh MOHATHEM: CTEIIEHD C PALIMOHAJILHBIM [10KA3aTEIEM.

OnepupoBaTh NOHATUAMMU: JIOTapu(M YUCIIA, IECATUYHBIE U HATYPAJIbHbIC JIOTapU(MBI.

YpaBHeHNsI M HEPABEHCTBA

[IpuMeHSTH CBOWCTBA CTENEHW MJIsi MPeoOpa3oBaHUsl BBIPAKEHUH; ONEPHPOBATH TMOHITHUSMU:
II0KA3aTEIbHOE YPAaBHEHUE M HEPABEHCTBO; PEIIATh OCHOBHBIE THIIBI ITOKA3aTEJIBHBIX YPABHEHWM H
HEPABEHCTB.

BoimonsaTe npeoOpa3oBaHus BBIPAKEHUM, COJEPKALIUX JOrapu(pMbl; ONEpUPOBATh MOHATUIMU:
Jorapu(pMHUECKOE YPaBHEHUE U HEPABEHCTBO; PELIaTh OCHOBHBIE THITBI JIOTapH(PMHUYECKIX YpaBHEHUH U
HEPABEHCTB.

Haxoauts perieHus pocTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh NOHATUAMU: CUCTEMA JIMHEUHBIX YPABHEHUN U €€ PELICHNE; UCII0Ib30BaTh CHCTEMY
JIMHEWHBIX YPaBHEHUH JUIsl pEIIEHUs IPAKTUYECKUX 3a/1a4.

Haxomute penieHuss NpOCTEHIIMX CHCTEM M COBOKYIIHOCTEM palMOHAIBHBIX YPaBHEHHH U
HEPABEHCTB.

MogenupoBaTh pealbHble CUTYallMHd Ha s3bIKE alreOpbl, COCTABIIATH BBIPAXKEHUS, YpaBHEHMS,
HEPABEHCTBA M CUCTEMBI IO YCJIOBHIO 33/a4d, UCCIEA0BATh IIOCTPOEHHBIE MOJIEIN C HUCIOIb30BAHUEM
anmapara anreOpsl.

DOYyHKUMH U TPaPuKU

OmnepupoBaTh MOHATHUAMHU: TNEepUOANYECcKass (YHKIMS, MPOMEXKYTKHM MOHOTOHHOCTH (YHKIIMH,
TOYKH B3KCTpeMyMma (yHKIMH, HauOosblllee M HaWMEHblIee 3HaueHus (YHKUUM Ha IMPOMEKYTKE;
HCIOJIb30BaTh UX JUIS KCCIIEeIOBaHUS (PYHKIMH, 3alaHHON rpauKoM.

OnepupoBaTh NOHATHAMU: TpaQUKH MOKa3aTeIbHOM, JOrapupMUIecKoi 1 TPUTOHOMETPUUYECKUX
¢byHKUMH; n300pakaTh UX HAa KOOPAWHATHOM IUIOCKOCTH M MCIIOJIb30BaTh JUIS PEIICHUs] YpaBHEHUN U
HEPaBEHCTB.

N300paxaTrh Ha KOOPJAMHATHOW IJIOCKOCTH TpaMKy JIMHEWHBIX YpaBHEHUN M MCHOJIb30BaTh MX
JUIS PELLIEHUS] CUCTEMBI JINHENHBIX YPaBHEHUM.

Hcnonb3oBare rpaduknd QyHKIUE A7 UCCIEIOBaHMS MPOLIECCOB M 3aBUCHUMOCTEH W3 JPYTHX
y4e€OHBIX AUCLHUILINH.

Hayana maTteMaTH4ecKOro aHajimsa

OnepupoBaTh MOHATUSAMH: HENpepblBHAS (YHKIMS; MPOU3BOAHAS (YHKIMHU; HCIOIb30BaTh
reoOMeTPHUECKUI U (PU3NIECKUI CMBICI IPOM3BOIHON IS pEIIeHNUs 3a/1a4.

Haxomute mnpou3BoaHblE dSIE€MEHTapHbIX (YHKUWN, BBIYUCISTH IMPOU3BOJIHBIE CYMMBI,
MIPOU3BEICHNUS, YACTHOTO (PYHKITH.

Hcnonp30BaTh MPOU3BOAHYIO U UCCIEAOBAaHUS (YHKIMH HAa MOHOTOHHOCTh M IKCTPEMYMBI,
IPUMEHSTH PE3yJIbTAaThl UCCIIEAOBAHUS K IIOCTPOECHUIO TPa(UKOB.

Hcnons30BaTh NpOU3BOAHYIO AU HAXO0XKACHUS HAWITYYILErO PEIIEHNs B IPUKIIAIHBIX, B TOM YUCIIE
COLIMAIBHO-I)KOHOMHUYECKHUX, 3a1a4ax.
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OnepupoBaTh NOHATUSIMU: IIEPBOOOPA3HAST U MHTETPAIT, TOHUMATh T€OMETPHUCCKUN M (PU3NICCKUHT
CMBICJT HHTETpaJa.

Haxomute mnepBooOpa3Hbie SJIEMEHTAPHBIX (YHKIUN; BBUUCIATH HHTETpAl 1O  Qopmylie
Herorona—JleiiOuuma.

Pemarp npuKiIagHbIe 3aJa4d, B TOM YHCIIE COIMAIBHO-IKOHOMHUYECKOTO W (PH3HMYECKOro
XapakTepa, CpeICTBAMHA MaTEMAaTHYECKOTO aHAIIK3A.

OcBoenue yuebHOro kypca «I'eomeTpus» Ha YpoBHE CpelHEro oOIiero oopa3oBaHUs AOKHO
o0ecrneunBaTh JOCTHKEHHUE CICAYIONINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 xknace

OnepupoBatrh NOHATUAMU: TOUKA, IPSAMas, INIOCKOCTb.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUH U CIIECTBUS U3 HUX IIPU PEIICHNU T€OMETPUUYECKUX 3a]1a4.

OnepupoBarh NOHATUAMU: APAILIEIBHOCTD U NIEPIEHAUKYIIAPHOCTD NPSAMBIX U INIOCKOCTEH.

KnaccuunupoBars B3aMMHOE PacioOkKeHHE NPSAMBIX U IUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh NOHATUSIMU: ABYTPAHHBIN yroJl, TpaHy ABYTPAHHOTO yIila, peOpo ABYIPaHHOTO yIJIa;
JIMHEWHBIN YToJI JBYI'PAHHOIO yIJIa; IPpalyCHasl Mepa ABYTPaHHOIO yIJIa.

OnepupoBaTh NOHATUAMU: MHOTOTPAHHUK, BBITYKJIbIA U HEBBITYKJIbI MHOIOIPAHHUK, 2JIEMEHTHI
MHOT'OTPaHHUKA, IPABUJIbHBI MHOTOTPaHHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJABl MHOTOIPAaHHUKOB (MHMpamMyjaa; Ipu3Ma, OPSIMOYTOJIbHBIN
napajuviesenumnes, kyo).

KnaccuunupoBaTb MHOTOTpaHHUKH, BbIOMpas OCHOBaHMS JUIs KIacCU(UKALMK (BBITYKJIbIE U
HEBBIMYKJIBIE MHOIOTPAaHHMKH; IPaBUIIbHBIE MHOTOIPDAHHUKHU; IPSAMBIE W HAKJIOHHBIE IIPU3MBI,
napajuiesenunebl).

OnepupoBath NOHATUAMU: CEKYIasi INIOCKOCTb, CE4EHUE MHOTOTPaHHUKOB.

OOBACHATH MPUHIUIBI TOCTPOCHUS CEYEHUH, UCTIONB3YSI METO]I CIIE/IOB.

CTpouTh cedeHnss MHOTOTPaHHUKOB METOJIOM CJIE/IOB, BHIOJIHATH (BBIHOCHBIE) MJIOCKHUE YEPTEKHU
U3 PUCYHKOB ITPOCTBHIX 00BEMHBIX (PUTyp: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaXOXJAEHHE T€OMETPUYECKHX BEJIMYMH 10 00pa3laM WM aJrOpUTMaM,
IIPUMEHSISI U3BECTHBIE AHAIMTUYECKHE METOJIbI ITPH PEIICHUN CTaHAApPTHBIX MAaTEMaTHUYECKHUX 3a7ad Ha
BBIYHCJICHUE PACCTOSHUN MEXy IByMsSI TOUKaMH, OT TOUKH JI0 IPSIMOM, OT TOYKHU J0 IUIOCKOCTH, MEXIY
CKPEILMBAIOIUMUCS TPSIMBIMHU.

Pemarp 3amaun Ha HaxXOXJAEHHE T€OMETPUYECKHX BEJIMYMH 10 00pa3liaM WM alJrOpUTMaM,
IIPUMEHSISI U3BECTHBIE AHAIMTUYECKHE METOJIbI ITPH PEIICHUN CTaHAApPTHBIX MAaTEMaTHUYECKHUX 3a7ad Ha
BBIUHCJICHUE YTJIOB MEKIY CKPEIIMBAIOIIMMUCA MPSAMBIMU, MEXIY INPSAMOM M IJIOCKOCTBIO, MEXITY
IJIOCKOCTSIMH, JIBYTPaHHBIX YTJIOB.

Boruncnsate 00bEMBI M IIIOIAAM TOBEPXHOCTEM MHOTOIPaHHUKOB (IpHU3Ma, MNHpaMHUAa) C
npUMeHeHHeM (OpMyJI; BBIYHCIATH COOTHOLICHHMS MEXIy IUIOLasIMU TOBEpXHOCTEeH, oO0bEéMamu
M0/I0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHSAMHU: CUMMETpPHUSI B MPOCTPAHCTBE; LIEHTP, OCh M IIOCKOCTh CHMMETpPHH;
LEHTP, OCh U INIOCKOCTh CHMMETPHUH (PUTYPBHI.

W3BnekaTh, mnpeoOpa3oBbIBaTh M WHTEPHPETHPOBATh HHPOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (PUTypax, MPeJCTaBICHHYIO Ha YepTeKaX U pUCYHKaX.

[IpumensTs reomerpudeckue GakThbl s PEIICHUS] CTEPEOMETPUUYECKUX 3a7a4, TPEANOoIararoInx
HECKOJIBKO LIIaroB PEUIeHHUs], €CIH YCIOBUS IPUMEHEHHUS 3a/JaHbl B IBHOH (opMe.

[IpuMeHsTh pOCTEUIINE IPOrPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI
IIPY PELIEHUN CTEPEOMETPUYECKHUX 3a]1a4.
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IIpyBOoaUTE IpPUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEW B NPUPOJE U KU3HHU, PACIO3HABaTh
IIPOSIBJIEHUE 3aKOHOB '€OMETPUH B UCKYCCTBE.

[IpuMeHsITh OTy4YEeHHbIE 3HAHUS Ha IPAKTUKE: aHAIIU3UPOBATh pealbHbIe CUTYAllUU U IPUMEHATh
U3yYEHHBbIE IOHATHS B IPOLIECCe MOMCKA PELIEHHs MaTeMaTH4ecKU c(HOpMYJIUPOBAaHHON MpoOsIeMBl,
MOJICJIMPOBaTh DPEAIbHBIE CUTYAallMH Ha S3bIKE I'E€OMETPHUM, HCCIIEN0BaThb IIOCTPOEHHBIE MOZCIU C
UCTOJIb30BAHUEM TEOMETPHUYECKUX IMOHATUH M TEOpeM, ammapara ajareOphl; pelaTh MPaKTUYeCKHe
3aJ1a4M, CBA3aHHbIE C HAXOKIECHUEM F€OMETPUUECKUX BEIHUHUH.

11 xknace

OmnepupoBaTh MOHATUAMHU: HWIMHAPUYECKAs MOBEPXHOCTh, O0Pa3yIOUIHe LMIMHIPUYECKON
MOBEPXHOCTH; UWJIMHAP; KOHUYECKasi OBEPXHOCTh, 00Pa3yIOIINe KOHUYECKOH MOBEPXHOCTH, KOHYC;
cepuyeckas IOBEPXHOCTb.

Pacrnio3HaBath Tena BpaleHus (LMUIMHAP, KOHYC, cepa u 1map).

OOBSCHATH CIOCOOBI MTOTYYSHHS TEJl BPALICHUS.

KnaccudumupoBars B3auMHOE pacnoioxKeHne Ceprl U TIOCKOCTH.

OnepupoBaTh MOHATUSMH: IIAPOBOM CETMEHT, OCHOBAHUE CEIMEHTA, BBICOTA CEIMEHTa;
IapOBOI1 €10, OCHOBAaHHUE LIAPOBOI'0 CJIO0S, BBICOTA IIAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Boruncnsate 00bEMBI U MIIOLIAAM TOBEPXHOCTEM TEN BpALLEHUS, T'€OMETPUUYECKUX TEI C
MIpUMEHEHHEM (HOPMYII.

OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIUCAHHBIN B chepy U ONMUCAHHBINA OKOJIO chepbl;
cdepa, BIMCaHHAs B MHOIOI'PAaHHUK UJIM TEJIO BPAILEHUSL.

BbluncnsaTe COOTHOLIEHUS MEXKAY IUIOMIAIIMU TOBEPXHOCTEN U 00bEMAaMHU MTOT00HBIX TEN.

N3o0pakaTh wu3y4daemble (UTYpPBl OT PYKH H C TPUMEHEHHEM TIPOCTBIX UYEPTEKHBIX
MHCTPYMEHTOB.

BbIMONHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTBHIX OOBEMHBIX (GUIYp: BH]
CBEpPXY, COOKY, CHU3Y; CTPOUTH C€UEHHUS TE€J BPAILICHHUS.

W3Bnekarb, MHTEPIpETHpPOBATh W NpeoOpa3oBbIBaTh HH(GOPMALUMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUYECKUX PUTypax, MPEACTaBIECHHYIO Ha YepTekaxX U pUCYyHKaX.

OnepupoBarh NOHATHEM BEKTOP B IIPOCTPAHCTBE.

BbINOMHATE JEHCTBUS CIOXKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOKEHHUS BEKTOpa Ha
YHCII0, 00BACHATh, KAKUMU CBOMCTBAaMH OHU 00JIaJaloT.

[IpumensTH NpaBUIIO NapasuIeIenunesa.

OnepupoBarh MOHATUAMU: AEKapTOBBI KOOPIMHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, Yrol MEXKIY BEKTOpaMH, CKaJIpHOE IPOU3BENCHUE
BEKTOPOB, KOJUIMHEAPHbIE U KOMILJIAHAPHBIE BEKTOPBHI.

HaxomuTts cymMmy BEKTOpOB M MPOM3BEIEHHE BEKTOpPA HAa YHUCIIO, Yrojl MEXIY BEKTOpaMu,
CKaJISIPHOE MPOU3BEEHHUE, PACKIIaIbIBaTh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3azaBath IJIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPAUHAT.

[IpumensaTp  reomerpuueckue  (GakThl JAJS  pElIeHUs  CTEPEOMETPUYECKUX  3ajad,
MIpeIoJIaratoiuX HECKOJBKO IIaroB PelIeHHUs, €CJIM YCIOBUS MPUMEHEHUS 3aJaHbl B IBHOU (opme.

Pemarp mnpocreilinime reoMeTpuueckHe 3ajadd Ha IPUMEHEHHE BEKTOPHO-KOOPAWHATHOIO
METO/1a.

Pemarp 3amaum Ha [10Ka3aTeIbCTBO MaTE€MaTHYECKMX OTHOIIEHHH U  HaXOXJIEHHeE
reOMETPUUYECKUX BEIMYMH IO o0paslaM WM alropuTMaM, HPUMEHSS H3BECTHbIE METOJbl MpH
pELIEHNN CTaHAAPTHBIX MaTEMaTHYECKUX 3a/1a4.

[IpumensTh DpOCTEHIINE NPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKAIlMOHHBIE
CUCTEMBI IPU PELIEHUN CTEPEOMETPUUECKUX 3aau.
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IIpuBOIUTE PUMEPHI MATEMATUYECKUX 3AKOHOMEPHOCTEN B MPUPOJE U KU3HHU, PACIIO3HABATD
IIPOSIBJIEHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE.

[IpuMeHsTh TMONy4YEHHbIE 3HAHUS Ha IPAKTUKE: AHAIM3UPOBATh peEajbHblE CUTyallUd U
IIPUMEHATh U3yYEHHBbIE MTOHATHUS B IPOLEcce NMOMCKa PELIeHUs MaTeMaTHYecKl c(hOpMYIMPOBAHHOM
Ipo0JIeMbl, MOJIEIMPOBATh PEAJIbHBIE CUTYallMd Ha A3bIKE T'€OMETPUHU, MCCIEN0BATh MOCTPOECHHBIE
MOJIETIM C HCIIOJIb30BAaHMEM T'€OMETPUUECKUX IIOHATUH M TEOpeM, ammapara anreOpbl; peuarb
IIPaKTUYECKHE 3a/1a4M, CBSI3aHHBIE C HAXOKJICHUEM I'€OMETPUUECKUX BEIMYMH.

TEMATHYECKOE INTAHUPOBAHUE

10 kaace
KoanuyecTBO 4acoB
Ne  HaummeHoBaHMe pa3/iesioB U TeM MPOrpaMMbl KounrpoJibHbie
Beero padoThI
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1  Jle#icTBUTENBHBIC YUCIIA 18 1
2  Bsenenue B npeamet «CTepeoMeTpHUsD» 3 0
3 Crenennas ¢pyHKUUs 12 1
4 TlokazarenbHasi QyHKIUS 10 1
5 TlapannenbHOCTh MPSAMBIX M TUIOCKOCTEH 12 1
6 | Jlorapudmuyeckas GyHKIHS 14 1
7 IlepneHAUKYJISPHOCTH MPSIMOM U IJIOCKOCTH 12 1
8  Tpuronomerpuueckue GOpMyIIbI 17 1
9  MHororpaHHUKH 9 1
10 TpuronomerpuyecKue ypaBHEHHS 11 1
11  BekTopsl B MPOCTPAHCTBE 6 1
12 HroroBoe moBTOpEeHHE 12 2
O011ee KOJIMYECTBO YacOB IO MPOrpamMme 136 12
11 knace
KosmnuecTBo yacos
Ne HaumeHoBaHue pa3jiejioB H TeM MPOrpaMMbl Beero KouTpoabHbie
padoThI
1  TloBropenme kypca matemaruku 10 kmacca 8 0
2 Metoa KoOpAWHAT B IPOCTPAHCTBE. JIBHOKEHHS 7 1
3 Tpuronomerpuieckne GyHKIUU 13 1
4 Hunuuap. Konyc. Hlap 13 1
5 IIpown3BogHAs U €€ TEOMETPHUYECKUI CMBICIT 14 1
6 [TpuMeHeHne NTPOU3BOIHOMN K UCCIEIOBAHUIO (DYHKIHIHA 11 1
7 OO0BEMBI TEN 9 1
8 WuTerpan 1
9 BepositHOCTh 1 cTaTucTHKa. PaboTa ¢ JaHHBIMU 0
10 HroroBoe moBTOpEHHE 49 2
OO11ee KOIUYECTBO YacOB MO IPOrpamMme 136 9
MOYPOYHOE IIJIAHUPOBAHUE
10 kaace
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Ne Ne
ypo | ypo Koa-Bo
KaB | KaB Tema 4acoB
KYypc¢ pa3ae
(3 Jie
Paznen 1 «/lelicTBUTEIbHBIE YHCJIA» 18
1 1 | [loBropenue «Pemenne apudMeTHIECKUX 3a1a9» 1
2 2 | IloBropenue «Pemienne ypaBHeHUI» 1
3 3 | IloBTopenue «PenieHne HepaBEHCTBY 1
4 4 | lloBropenue «IIpeobpa3oBaHre YUCIOBBIX BHIPAKEHUN» 1
5 5 | IloBropenue «I eomeTpus» 1
6 6 | llenble u panoHanpHbIe yncia. JIeHCTBUTENbHBIC YUCTA 1
7 7 | ITpoBepouHas pabora «OcTaTouHble 3HAHUS» 1
8 8 | AHaym3 npoBepOYHOM pabOTHI 1
9 9 | beckoHeuHO yObIBarOIasi TeOMETPHYECKast MPOTPECCHS 1
10 10 | Apudmerndeckuii KOpeHb HATYPaIbHON CTEICHU 1
11 11 | Apudmernyeckuii KOpeHb HaTypaJIbHOM CTENIEHU 1
12 | 12 | Apudmernueckuii KOpeHb HATYPAIbHON CTEIICHH 1
13 13 | Crenens ¢ paliMOHAIBHBIM MOKa3aTeeM 1
14 14 | CreneHs c JeHCTBUTENIbHBIM [10Ka3aTEIEM 1
15 15 | Ctenens ¢ pallMOHATBHBIM M ICHCTBUTEIIBHBIM ITOKA3aTEIIMHU 1
16 | 16 | O6o6marmuii ypok «CTerneHb ¢ ASHCTBUTEILHBIM MTOKA3aTEICM)» 1
17 17 | KontponbHas padota Ne 1 «/IeHCTBUTENbHbIE YHUCTA» 1
18 | 18 | Anamu3 KOHTPOJIBHOH paboThI 1
Pa3nen 2 «BBenenue B npeamet «CTepeoMeTpusin 3
19 1 | [Ipeamer cTepeoMerpun 1
20 2 | AKCHOMBI CTEpEOMETPUH 1
21 3 | Pemenue 3aau «AKCHOMBI CTEPEOMETPHM» 1
Pasnen 3 «CrenenHasi pyHKIus» 12
22 1 | Crenennas QyHKIMH, €€ CBOMCTBA U rpaduK 1
23 2 | CrenenHas QyHKIMH, €€ CBOMCTBA U rpaduK 1
24 3 | Crenennas ¢pyHkuuu, e€ cBOCcTBa U rpaduk 1
25 4 | B3aumHO oOpaTHble GYHKIUHU 1
26 5 | PaBHOCHWIIbHBIC YPaBHEHUS M HEPABEHCTBA 1
27 6 | PaBHOCHJIbHBIEC YPaBHEHUS M HEPABEHCTBA 1
28 7/ | UppanuoHanbpHble ypaBHEHUS 1
29 8 | MppanuoHanbHbIe YpaBHEHHS 1
30 9 | MppanuoHanbHble ypaBHEHHUS 1
31 10 | O6o6maronuii ypok «CrereHHas QyHKITUSD) 1
32 11 | KontpoabHast padota Ne 2 «CreneHHast GyHKLIU 1
33 12 | Anamm3 KOHTPOJIBHOH paboThI 1
Pasznen 4 «Illoka3zatenbHasi QyHKIHA» 10
34 1 | Iloka3arenbHas QyHKIMs, €€ cBONWCTBA U rpaduK 1
35 2 | IlokazarenpHasi pyHKIHUs, €€ CBOWCTBA U TpaduK 1
36 3 | Iloka3arenbHble ypaBHEHHS 1
37 4 | [lokaszarenbHble ypaBHEHUS 1
38 5 | IlokazarenpHble HEPAaBEHCTBA 1
39 6 | IlokasarenpHbIC HEpAaBEHCTBA 1
40 7 | CucteMbl oKa3aTeIbHBIX YPaBHEHUN U HEPABEHCTB 1
41 8 | O6o6maronwmii ypok «IlokazarenbHast QyHKIHSD) 1
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Ne Ne
ypo | ypo Koa-Bo
KaB | KaB Tema 4acoB
Kypc | paszae
(3 Jie
42 9 | KontponsHas pabota Ne 3 «IlokazarenbHas QyHKIHDY 1
43 10 | Ananu3 KOHTPOJBHOH paboThI 1
Pazjen S «I[lapanjieibHOCTh NPSIMBIX M TJIOCKOCTEH) 12
44 1 | ITapamienbHble OpsiMble B IpOCTpaHcTBe. IlapamieabHOCTh TPEX NPSIMBbIX 1
45 2 | IlapamienbHOCTh NPSMOM U TNIOCKOCTH 1
46 3 CKpemmBaronecs npsMblie 1
47 4 | Yrubl ¢ coHAanpaBJICHHBIMUA CTOPOHAMH. YTOJ MEXAY MPSMBIMU 1
48 5 | O6o6mmaronmii ypok « AKCHOMBI cTepeoMeTpuu. [lapanienbHOCTh MpsAMO 1 1
TJIOCKOCTHY
49 6 | Kontponbnas padota Ne4 « AKCHOMBI CTEPEOMETPUH, MAPaIIETHbHOCTh B 1
IPOCTPAHCTBEY
50 7 | IlapannenpHbie m1ockocTu. CBOMCTBA MapaJlIebHbIX MJIOCKOCTEH 1
51 8 | Terparap 1
52 9 | [Mapamtenenunesn 1
53 10 | 3agaum Ha MOCTPOCHUE CEYCHUN 1
54 11 | 3agauu Ha MOCTPOCHUE CEUCHUH 1
55 12 | CamocrositenbHas pabota «Iloctpoenue ceuenuii napauienenuneaa u 1
TETpadIpa»
Pa3nen 6 «Jlorapudpmuyeckasi pyHKums» 14
56 1 | Jlorapudmsl 1
57 2 | CgoiicTBa norapuhmMoB 1
58 3 | CroiictBa sorapudpmon 1
59 4 | Yopouienue gorapuMUUECKUX BbIpaXKEHUN
60 5 | JlecaTuuHbIE M HATypaJibHbIE JIOTapU(MBI 1
61 6 | JecsTuuHple U HATYpaJbHBIE JOTapUPMBI 1
62 7 | Jlorapupmuueckas ¢pyHKuus, e€ cBOWCTBA U rpaduK 1
63 8 | JlorapudmMudeckne ypaBHEHUS 1
64 9 | JlorapudmMudeckne ypaBHEHHUS 1
65 10 | Jlorapugmuueckue HepaBeHCTBA 1
66 11 | Jlorapudmuueckie HEpaBEHCTBA 1
67 12 | O6o6marommii ypok «Jlorapudmudeckas GyHKIHD 1
68 13 | KontponbHast pabota Ne 5 «Jlorapudmudeckas hyHKIH» 1
69 14 | AHanu3 KOHTPOJIbHOM paboThl 1
Paszpnen 7 «llepneHIMKYJISPHOCTD NPAMOM U IIJIOCKOCTH» 12
70 1 | IlepnienaukynspHbie IpsiMble B IpocTpaHcTBe. [lapannenbHble IpsMbIe, 1
NEepIEHIUKYISPHBIE K MIIOCKOCTH
71 2 | Ilpu3Hak mepneHIuKyIIPHOCTH IPSIMOM U TUIOCKOCTH. 1
72 3 | Teopema o npsiMmoi, IEPIEHIUKYJIISIPHON K IIIOCKOCTH 1
73 4 PaccrostHuEe OT TOYKH 0 INIOCKOCTH. 1
74 5 | Teopema o Tpex MepPHEHIUKYISIPAX 1
75 6 | Yrom Mexay npsiMOH M TNIOCKOCTHIO 1
76 7 | JIByrpaHHbIi yroa 1
77 8 | Ilpu3Hak nepneHIMKyJJISpHOCTH ABYX IJIOCKOCTEH 1
78 9 | [IpsIMOYTOJIBHBIHN TapalIeIICITHIIC]] 1
79 10 | Pemrenue 3a/1a4 Ha NPSMOYTOJIBHBIN apasiesienuIne, 1
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Ne Ne
ypo | ypo Koa-Bo
KaB | KaB Tema 4acoB
Kypc | paszae
(3 Jie
80 11 | O6ob6marommii ypok «IleprneHIuKyaIspHOCTh MPSIMBIX M INIOCKOCTENY 1
81 12 | KontpoabHast padota Ne6«IleprneHaAuKyISIpHOCTh NPSIMON M IIJIOCKOCTH 1
Pa3nen 8 «Tpuronomerpudeckue popmMyJib» 17
82 1 | Papuannas mepa yria 1
83 2 | IloBOpOoT TOYKM BOKPYT Hayajga KOOPJAUHAT 1
84 3 | Onpenenenue cuHyca, KOCHHYCa M TAHTE€HCA yria 1
85 4 | 3Haku cuHyca, KOCUHYCa U TaHI'eHCa yria. 1
86 5 | 3aBUCHMOCTh MEX]y CHHYCOM, KOCHHYCOM M TAHT€HCOM OJHOTO M TOTO K¢ 1
yria
87 6 | TpuroHOMeTpUYECKHUE TOXKIECTBA 1
88 7 | TpuroHomMeTprueCKHE TOKIAECCTBA 1
89 8 | CuHyc, KOCUHYC M TaHT€HC YTJIOB 0. 1 - 0. 1
90 9 | ®opmyIIbl CIIOKEHUS 1
91 10 | ®opMyIIbl CIOKEHHS 1
92 11 | Cunyc, KOCHHYC U TaHT€HC JIBOWHOTO yriia 1
93 12 | CuHyc, KOCHHYC U TaHI'€HC JABOWHOTO yIiia 1
94 13 | ®opmyasl IpuBeICHUS 1
95 14 | Cymma u pazHoctb cuHycoB. CyMMa U pa3HOCTh KOCHHYCOB 1
96 15 | O6o6matouuii ypok «Tpuronomerpuueckue hopMyIibh» 1
97 16 | KonrponbHas padota Ne 7 «OcHOBHBIE TPUTOHOMETPHUECKHE (DOPMYIIBI» 1
98 17 | Ananu3 KOHTPOJIbHON pabOThI
Pa3znen 9 «MHOrorpaHHMKH 9
99 1 | Ilonarue MmHOrorpanHuka. [Ipuzma 1
100 2 Pemenue 3anau «Ilpuzmay 1
101 3 Pemenwue 3ampau «[Ipuzmay 1
102 4 | Nupamupa. [lpaBunpHas nupaMuaa 1
103 5 YceueHnHas nupamua 1
104 6 Pemenue 3amau «[Tupamuma» 1
105 7 | Cummerpus B mpocTtpaHcTBe. [IoHATHE TPaBUIBHOTO MHOTOTPAHHUKA. 1
DJeMeHTBl CHMMETPHHU IPABUIIBHBIX MHOTOIPAaHHHUKOB
106 8 | O6o06matouuii ypok « MHOrOrpaHHUKH» 1
107 9 | KonTponbHas padora Ne§ « MHOTrOrpaHHHKHY 1
Pasnen 10 «Tpuronomerpnueckne ypaBHeHH» 11
108 1 | YpaBHeHue COS X =a 1
109 2 | YpaBHeHHE COS X = @ 1
110 3 | YpaBHeHue Sinx =a 1
111 4 | YpaBHeHue Sin X =a 1
112 5 | YpaBHeHuetgx=a 1
113 6 | YpaBHeHHe lgx =a 1
114 7 | TpuroHoMeTpUYeCKUEe YpaBHEHUS, CBOJSIINECS K aNreOpanyecKuM. 1
OpHOpOIHBIE U IMHEWHBIE YPaBHEHUS
115 8 | Meto/pl 3aMeHBI HEM3BECTHOTO U PA3JIOKECHHUSI HA MHOKUTEITH 1
116 9 | Pemienue TpUroHOMETPUYECKUX YPABHEHUI 1
117 | 10 | O6oObmaronwii ypok « TpUTOHOMETpUYIECKUE YPABHCHIS) 1
118 | 11 | KontposabHas padota Ne 9 « Tpuronomerpuueckue ypaBHEHUS» 1
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Ne Ne
ypo | ypo Koa-Bo
KaB | KaB Tema 4acoB
Kypc | paszae
(3 Jie
Pa3zgen 11 «BekTopbl B IPOCTPaAHCTBE» 6
119 1 | IloHATHE BEKTOPA B IPOCTPAHCTBE 1
120 2 | CnoxeHHe U BBIYMTAaHUE BEKTOPOB. Y MHOKEHHE BEKTOPA HA YUCIIO 1
121 3 | KommaHapHble BEKTOPbI 1
122 4 | IlpaBuio mapauienaenumnena 1
123 5 | PasznokeHne Mo TpeM HEKOMILJIaHAPHBIM BEKTOPaAM 1
124 6 | Konrponbhas pabota Nel( «BekTopsl B IpOCTPaHCTBEY 1
HTorooe noBTopeHue 12
125 1 | IloBropenue «CTeneHb U KOPEHbY 1
126 2 | [loBropenue «CreneHHas GyHKIIHS» 1
127 3 | IloBropenmne «IlokazaTenbHast QyHKIUS 1
128 4 | IloBropenue «Jlorapubmuueckasi GyHKIU) 1
129 5 | YoponieHue BeIpaKeHUH 1
130 6 | IloBropenue «I[lapamienbHOCTh U MEPICHINKYJISIPHOCTD B TIPOCTPAHCTBEY 1
131 7 | IloBropenne «MHOTOrpaHHHUKHNY 1
132 8 | IloBropenue «Tpuronomerpudeckue HopMyIIbD» 1
133 9 | IloBropenue « TpUuroHOMeTpUYECKHUE YPABHEHUSDY 1
134 | 10 | KontpospHas pabora Nell «Mrorosasi» 1
135 | 11 | KontpospHas pabora Nell «Mrorosasi» 1
136 | 12 | AHaim3 UTOroBO KOHTPOJIBHON pabOTHI 1
11 xknace
Ne Ne
ypo | ypo Kou-Bo
KaB | KaB Tema 4acoB
Kypc | paszae
e Jie
Pa3nea 1 «IloBTopenue kypca maremaTnku 10 kiacca» 8
1 1 | IloBropenue «MppairioHanbHble YpaBHEHUS» 1
2 2 | IloBropenue «Iloka3aTenpHble YpaBHEHHUSI M HEPABEHCTBA 1
3 3 | IloBropenue «Jlorapupmuueckue ypaBHEHUs] U HEPABEHCTBA» 1
4 4 | lloBropenue «Tpuronomerpuyeckue GopMyJibi» 1
5 5 | IloBropenue «TpuroHomeTpuueckue ypaBHEHH» 1
6 6 | [ToBTOopeHne « MHOTOTpaHHHKHY 1
7 7 | IlpoBepounas padora «OcTaTouHbIe 3HAHUS 1
8 8 | Ananm3 npoBepOIHON PabOTHI 1
Pasznen 2 «MeToa KOOPAMHAT B IPOCTPAaHCTBe. JIBHKEHHUS 7
9 1 | KoopauHaThl TOYKH U KOOPJIMHATHI BEKTOPA 1
10 2 | Ilpocreiimue 3a1a4u B KOOPAWHATAX 1
11 3 Pemienne npocteimumx 3aa4y B KOOpJAUHATAX 1
12 4 | CkaysipHOE TPOU3BEJIEHHE BEKTOPOB 1
13 5 | BeluncneHue yriioB ¢ OMOIIBIO CKATSIPHOTO MTPOU3BEACHUS 1
14 6 | JIBmkeHHs 1
15 7 | KontpoapHas pabora Nel «MeToa KOOpAHHAT B MPOCTPAHCTBE 1
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Ne Ne
ypo ypo Koa-Bo
KaB | KaB Tema 4acoB
Kypc | paszae
(3 Jie
Pa3znen 3 «Tpuronomerpudeckne pyHKIIHN» 13
16 1 | ObnacTb onpeneneHust U MHOKECTBO 3HAUEHUH TPUTOHOMETPUUYECKUX 1
byHKIMA
17 2 | OGnacTh onpeaeneH st 1 MHOXKECTBO 3HAYCHUN TPUTOHOMETPUIECKUX 1
byHKIMA
18 3 | YeTHOCTb, HEUETHOCTbD, HEPUOJTUYHOCTH TPUTOHOMETPHUUECKUX (DYHKITHIA 1
19 4 | YeTHOCTh, HEUETHOCTh, IEPHOTUIHOCTh TPUTOHOMETPHUICCKUX (DYHKIIHIA 1
20 5 | CpoiicTBa pyHKIIMU y=CcOsX U €€ rpaduk 1
21 6 | CpoiicTBa PyHKIMHU y=cOsX U € rpaduk 1
22 7 | CpoticTBa GhyHKIIMU y=sinx u e€ rpaduk 1
23 8 | CnoiicTBa pyHKIMH y=sinX u e€ rpaduk 1
24 9 | CgoiictBa dysHkiuu y= tgx u eé€ rpaduk 1
25 | 10 | CgoiicTBa pyHKIMH y= CtgxX u e€ rpadux 1
26 | 11 | loBropenue «TpuroHomerpuueckue GyHKIUN 1
27 12 | KonurponbHas padora Ne2 «Tpuronomerpuueckue GpyHKIUM» 1
28 | 13 | AHaiu3 KOHTPOJBHOU pabOTHI 1
Paznen 4 «[{uaunap», KOHyC, map», 13
29 1 | llonarue uunuugpa 1
30 2 [Tnomans MOBEPXHOCTH IMIMHAPA 1
31 3 | Pemenwne 3a1a4 10 HaXOKACHHUIO TUIOIIAIHM MOBEPXHOCTH IIMIIMH]IPA 1
32 4 | [lonsiTue koHyca. Y ceueHHbIH KOHYC 1
33 5 | Il;momaib MOBEPXHOCTH KOHYCA 1
34 6 Pemenue 3a/1a4 o HaX0XJICHUIO IJIOMIA/IM TOBEPXHOCTH KOHYCa 1
35 7 | Cdepa u map 1
36 8 | Cdepa u map 1
37 9 [Tnomane chepsl 1
38 10 | PemeHue 3a1a4 1o HaXO0KJSHUIO TUIOMIAIU Chepbl 1
39 11 | PemieHue 3a1a4 ¢ TeJIaMU BpallleHUs 1
40 | 12 | IloBropenue «{unuuap, KoHyc, map» 1
41 13 | KontponpHast pabota Ne3 «llunuHap, KOHYC, mapy 1
Pa3nea S «IIpon3BoaHasi M e€ reoMeTpHYECKHI CMBIC/D) 14
42 1 [TpousBoHas 1
43 2 | IlpousBoaHas cTeneHHOW QYHKIIMA 1
44 3 | IlpousBojHast cTeneHHON (QYHKIMU 1
45 4 | TlpaBuna nuddepeHpoBanms 1
46 5 | IlpaBuna nuddepeHuupoBanus 1
47 6 | [Ipon3BoHBIE HEKOTOPBIX IIEMEHTAPHBIX (YHKIHHA 1
48 7 | Ilpou3BoHbIE HEKOTOPBIX AJIEMEHTAPHBIX (YHKIMH 1
49 8 | Ilpon3BoHBIE HEKOTOPBIX IIEMEHTAPHBIX (YHKIHN 1
50 9 | IIpon3BoHBIE HEKOTOPBIX MIEMEHTAPHBIX (DYHKITHIHA 1
51 | 10 | l'eomerpuuecKkuii cMbICI MPOU3BOIHOM 1
52 11 | 'eomeTpH4eCKHl CMbICI TPOU3BOIHOM 1
53 | 12 | lostopenue «IIpon3BoaHas u €€ reOMeTPUUECKHIA CMBICI» 1
54 13 | KonrpoissHas pabora Ned «IIpon3BoaHas u €€ TeOMETPUICCKUI CMBICIDY 1
55 | 14 | Ananu3 KOHTPOJIbHOU paboThI 1
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Ne Ne
ypo ypo Koa-Bo
KaB | KaB Tema 4acoB
Kypc | paszae
(4 Je
Pa3znen 6 «IIpuMeHeHne MPOU3BOHON K MCCIET0BAHUIO (DYHKIMID) 11
56 1 | Bo3pacranue u yObiBaHHE PYHKIUHU 1
57 2 | Bo3pacranue u yobiBaHue GyHKITMH 1
58 3 | OkcrpeMyMmbl pyHKIUH 1
59 4 | DkcTpeMyMbl QyHKIHMA 1
60 5 | IlpumeHeHME MPOU3BOTHON K MMOCTPOCHUIO TpaUKOB (HYyHKIIHHA 1
61 6 | IlpumeHeHue Nponu3BOAHOM K MOCTPOCHUIO rpadpukoB HyHKIMH 1
62 7 | HaubombIee n HanMeHblee 3HaYeHUS YHKIHHA 1
63 8 | Haubonpuiee 1 HauMeHblee 3HaUCHHs (PyHKITUH 1
64 9 | IloBropenue «lIpuMeHeHNE TPOU3BOIHON K HCCIICTOBAHUIO (QYHKITUI 1
65 | 10 | KonrpombHas pabora Ne5 «IIpumMeHeHNE MPOU3BOIHON K UCCIIEAOBAHUIO 1
byHKIHID)
66 11 | AHamu3 KOHTPOJIBHOM paboThI 1
Pa3nes 7 « O0bEMBbI Te» 9
67 1 | Ilonsarue o0béma. O0BEM NPSMOYTOIBHOTO Mapaljiesienuneaa 1
68 2 | O0bEM IpAMOI TPU3MBI 1
69 3 O0BEM IMIMHApA 1
70 4 | O6bEM nupamuibl 1
71 5 | O06bém KoHyCa 1
72 6 | OO0béM 11apa U ero SJIEeMEHTOB 1
73 7 | Pemenwne 3amaq «O0bEMBI TSI 1
74 8 | IloBropenue «OO0bEMBI TEI» 1
75 9 | KonTponbaas padota Ne 6 «O0BEMBI TE» 1
Pa3nea 8 «HTerpan 9
76 1 | IlepBooOpa3zHas 1
77 2 | IlpaBusia HaXOXICHUS TIEPBOOOpa3HON 1
78 3 | IlpaBuiia HaxoXA€HUs IepBOOOpa3HON 1
79 4 | [Inomaap KpUBOJIMHEMHOMN Tpaneuy U HHTErpal 1
80 5 | BeluncineHue HHTErpajioB 1
81 6 BrIurcieHne ioniaiei ¢ moMoIIbi HHTETPAJIoB 1
82 7 | Bouucnenue miuomajen ¢ mOMOIIbI0 HHTETPAJIOB 1
83 8 | IloBropenue «MHTEerpam» 1
84 9 | KonTponbHas padorta No7 « MaTETpam 1
Pa3znen 9 «BepossiTHOCTB U cTaTHcTHKA. PadoTa ¢ 1aHHBIMM» 3
85 1 | IlpaBusio npousBeaeHHs] KOMOMHATOPUKHU 1
86 2 | IlepecranoBku. Pazmemenusi. Couetanusi 1
87 3 | CoObiTusi. BeposiTHOCTD COOBITHIA 1
Pa3nes 10 «AToroBoe moBTOoOpeHue» 49
88 1 JelicTBUsI ¢ pallMOHAIbHBIMY YK CIAMU 1
89 2 | Jle#icTBHSA C pallMOHAILHBIMU YHCIIAMHU 1
90 3 Penienne npocTemmx TeKCTOBBIX 3a7a4 1
91 4 Penienne npocTelmMx TEKCTOBBIX 3a7a4 1
92 5 | Pemenue 3a7au ¢ pa3MepamMu U €IMHUIIAMU U3MEPEHUs 1
93 6 | UreHnue muarpamMm 1
94 7 | Urenue rpadukon 1
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Ne Ne

ypo ypo Koa-Bo

KaB | KaB Tema 4acoB

Kypc | paszae
(3 Jie
95 8 | Urenue rpadukon 1
96 9 | Pemenne 3a1a4 1o cxeme, KapTe 1
97 10 | Pemenue 3aa4 mo cxeme, Kapre 1
98 | 11 | Pemenue 3a1a4 C MPOIICHTAMU 1
99 12 | Pemenue 3a1a4u ¢ npolleHTaMH 1
100| 13 | [IpumeHeHne anredbpanyeckux nmpeoOpa3oBaHuil K hopmysiam 1
101| 14 | [Tpumenenue asnireOpandeckux mpeodpa3oBaHuii K popmynam 1
102| 15 | PemeHue nuHEHHBIX U KBAJAPATHBIX YPAaBHCHUM 1
103| 16 | Pemenue uppanuoHaIbHBIX YPaBHEHUH 1
104| 17 | PemeHue noka3aTenbHBIX YPaBHECHUI 1
105| 18 | Pemenue norapuMHUUECKUX YpaBHECHHN 1
106| 19 | Pemenue 3a/1a4 ¢ MHOTOYTOJbHUKAMH 1
107| 20 | PemeHue 3a1a4 ¢ MHOTOYTOJIbHUKAMH 1
108| 21 | Pemenue 3a/1a4 IO OTPEACICHUIO BEPOSTHOCTH 1
109| 22 | PemeHue 3a1a4 cO CBOMCTBAMHU BEPOSITHOCTHBIX COOBITHI 1
110| 23 | PemeHue TEKCTOBBIX 33724 C BHIOOPOM ONTHMAIBHOTO BApHAHTA 1
111| 24 | DnemMeHTHl MHOTOTPAHHHUKOB 1
112| 25 | Pemenwue 3a/1a4 ¢ KyOOM M IPSIMOYTOJIBHBIM MTAPAJUISIICITHIICIOM 1
113| 26 | Pemenwue 3a1a4 ¢ mpu3Moit 1
114| 27 | PemeHue 3a1a4 ¢ nupamMuaon 1
115| 28 | HaxoxJeHHE IUIONIA I TOBEPXHOCTH MHOTOTPAHHUKOB 1
116| 29 | HaxoxpaeHue o0bEéMa MHOTOTPAHHUKOB 1
117| 30 | Pemenwe 3a/1a4 ¢ TeTaMu BpPAIICHUS 1
118| 31 | Pemenue 3a/1a4 ¢ TPEYroJabHUKAMU 1
119| 32 | Pemenue 3a/1a4 ¢ 4eTHIPEXYTOJIbHUKAMH 1
120| 33 | Pemenwue 3a/1a4 ¢ OKPY>KHOCTBIO 1
121| 34 | PemeHnue HepaBEeHCTB 1
122| 35 | Pemenue HepaBEeHCTB 1
123| 36 | Ananu3 yTBepKIeHUI 1
124| 37 | Pemenue 3a/1a4 ¢ TOMOIIBIO YPaBHEHUH 1
125| 38 | Pemenwe 3a/1a4 ¢ MOMOIILIO YPaBHEHUH 1
126| 39 | Pemenue 3a1a4y U3 TEOPUH YHUCEI 1
127| 40 | Pemenue 3a/1a4 Ha CMEKAJIKY 1
128| 41 | IIpeoOpa3oBaHue CTENEHHBIX BBIPAKEHHH 1
129| 42 | IIpeoOpa3oBaHue MOKA3aTeNb BRIPAKESHHUHA 1
130| 43 | IIpeoOpa3oBanue jorapuMUUIECKUX BBIPAKESHUH 1
131| 44 | IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX BhIPAKEHUH 1
132| 45 | UToroBoe moBTOpEHUE 1
133| 46 | UToroBoe moBTOpEHHE 1
134| 47 | KontponbHas padota Ne8 «Torosas» 1
135| 48 | KonrposabHas padota Ne8 «Mtoroas» 1
136| 49 | Anamu3 UTOTOBOM KOHTPOJIHHON pabOTHI 1

OueHo4YHBbIC MATEPHAJIBI.
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yuurens. — M.: IIpocsemienue.

KonTponbnas padora Nel «MeTo1 KOOpAUHAT B IPOCTPAHCTBE»

Konrtpomnbhas padora Ne2 «Tpuronomerpuueckue GpyHKIUIN»

KonTponbnas padorta Ne3 «L{ununip, Konyc, map»

Kontponbnas padora Ne4 «IIpousBogHast u €€ reoMeTpUYECKUN CMBICIT

Konrponsnas pabora Ne5 «IIpumeHeHne mpou3BOJHON K HCCIETOBAHUIO (DYHKIIHI»
KontponbHas pabora Ne6 «O0BEMBI TEI

KonTponbnas padora Ne7 « UuTerpam»

KontposnbHas padota Ne§ «torosas»
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