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ITosicHuTeILHAS 3aIHUCKA

PaGouas mporpamma ydebHOro Kypca «I'eoMeTpus» yriayOIeHHOTO YPOBHS IS
obyuaroruxcs 10—11-x kimaccoB 'bOY mikomsr Ne 484 B cOOTBETCTBUU C TPEOOBAHUSIMH:

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
denepanuny;

e mpukaza MunoOpHayku ot 17.05.2012 Ne 413 «O06 yrBep)kaeHuu (eneparbHOTO
rocyJapCTBEHHOI0 00pa30BaTeIbHOI0 CTaHAAPTA CPEJHEro 001ero 00pa3oBaHus»
(c U3MEHEHUAMHU, BHECEHHBIMU ITpHKa30oM MuHmpocsenieHus ot 12.08.2022 Ne
732);

e mpukaza MusnmnpocemeHus ot 18.05.2023 Ne 371 «O06 yTBepkaeHUN (eaepaibHOR
00pa3oBaTeIbHON IPOrPaMMBbl CpeTHEr0 00LIero 00pa3oBaHUmY;

e mpukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yreepxaenuu [lopsnka
OpraHu3alK U OCYILECTBICHUS 00pa30BaTEIbHON €S TeIbHOCTH IO OCHOBHBIM
0011e00pa3oBaTeIbHBIM MTPOrpaMMaM — 00pa30BaTEIbHBIM IIPOrpaMMaM
HAyYaJIbHOTO 00IIEr0, OCHOBHOI'O OOILEro M CpeIHEro oouiero 00pa3oBaHus»;

e CII2.4.3648-20 «CanuTapHO-311IEMUOJIOTHYECKUE TPEOOBAHNS K OpraHU3alusIM
BOCIIUTaHMsI U O0Y4YEHHUs, OTAbIXA U 03/J0POBJICHHUS AE€TEH U MOJIOJACKU Y,
YTBEPAKACHHBIX IOCTAHOBJIEHUEM INIaBHOT'O CaHUTAapHOTro Bpaya oT 28.09.2020 Ne
28;

e CanlluH 1.2.3685-21 «I'urnennueckre HOpMaTUBBI U TPEOOBaHUS K OOECIIEUEHUIO
0e30macHOCTH U (MJK) O€3BPEAHOCTH IS YesIoBeKa (JaKTOPOB CPEebl OOMTaHUS»,
YTBEPKACHHBIX IOCTAHOBJIEHHEM IJIaBHOTO caHUTapHOro Bpaya oT 28.01.2021 Ne
2;

e KOHIENIIMY Pa3BUTHUSI MATEMAaTHYECKOTO 00pa30BaHUs, YTBEPKICHHOM
pacniopsbkenueM IIpaBurensctBa ot 24.12.2013 Ne 2506-p;

e yueOHOTO IJIaHa CpeHero 001ero oopa3zoBanus, yTBEpKIeHHOTro npukazom [ bOY
mkonaNe 484 ot 29.08.2024 Ne 344-oy «O BHECEHMM U3MEHEHUN B OCHOBHBIE
o0pa3zoBaTenbHbIE POTPAMMBI HAYaITBHOTO, OCHOBHOTO, M CPETHETO O0O0IIeTro
00pa3oBaHU;

e (enepasibHON pabouelt mporpaMmbl yaeOHOTO Kypca «I eomMeTpusi», KOTOPbIn

BXOJIMT B COCTaB y4eOHOro npeaMera «MaremaTuka.

PaGouas mporpamma opreHTHpPOBaHA Ha IEJIeBbIE TPUOPUTETHI, CHOPMYIUPOBAHHEIE B
dbenepanbHON paboueit mporpaMMe BOCIUTaHUS U B pabodeit mporpamme Bociutanusi [ bOY
mkossl Ne 484

Pabouast mporpamMma yueOGHOTO Kypca «I'eoMeTpus» yriryOJIe€HHOTO YPOBHS JIst
obyuaromuxcs 10-11-x krmaccoB pazpadorana Ha ocHOBe DerepaaIbHOr0 TOCYAapCTBEHHOTO
00pa30BaTeNbHOr0 CTaHJapTa CPEIHEr0 00I1Iero 00pa3oBaHus, C y4€TOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUH, MPEABABIAEMBIX K MATEMATHUYECKOMY 00pa30BaHUIO, U TPATUITHHA
poccuiickoro oopazoBanusi. Peanuzamus mporpaMMbl 00eCTIeunBaeT OBIAACHUE KITFOUEBBIMU
KOMIIETEHIMSIMH, COCTABIISIOUIMMH OCHOBY JIJIsl CAMOPA3BUTHS M HEMPEPHIBHOTO
00pa3oBaHMsl, IIEIOCTHOCTh OOMIEKYIBTYPHOTO, TIMIHOCTHOTO U TIO3HABATEIILHOTO PA3BUTHUS
JMYHOCTH O00YYaOLTHXCS.

I'eomerpust siBisieTcss OJHUM U3 0a30BBIX KypCOB Ha YPOBHE CpPEIHEro OOILero
o0pa3oBaHMs, TaKk Kak OOECHEeYMBACT BO3MOXKHOCTh HM3Y4YEHUs TUCLMIUIMH €CTECTBEHHO-
Hay4yHOW HAIpaBIEHHOCTH M INPEAMETOB TI'yMaHUTapHOro Iukia. Ilockonbky soruueckoe



MbIIIICHHE, (popMHUpyeMOoe MPU U3YYEHHUU OOYYaroIIUMUCS MOHSITHUMHBIX OCHOB I'€OMETPHH,
IpU  JIOKA3aTeJIbCTBE TEOPEM U TOCTPOCHUU IETOYKU JIOTUYECKUX YTBEPXKICHHUHN IpU
pelIeHUH TEeOMETPUYECKUX 3aJad, YMEHHUE BBIJBUTaTh U OMNPOBEPraTb THUIIOTE3bI
HETOCPEICTBEHHO HCIONB3YIOTCA TMPU PELICHUU 3aJlad €CTECTBEHHO-HAYyYHOTO IMKJA, B
YaCTHOCTH (PU3UYECKHX 3a]1au.

Ilenb ocBoeHuUs mporpaMMel yaeOHOTo Kypcea «l'eomeTpusi» Ha yrily0JéHHOM YpOBHE —
pa3BUTHE HMHIAMBHUYalIbHBIX CIIOCOOHOCTEH OOyYaroluXcs MPU HU3YYEHUU T€OMETPUH, Kak
COCTaBJIsAIOLIEH IpeaMeTHOM obnactu «MartemaTtuka U MH(OpMaTHKa» uyepe3 oOecreyeHue
BO3MOKHOCTH MPUOOPETEHUS U MCIIONB30BaHUA OoJiee MIyOOKHUX TeOMETPUYECKUX 3HAHUN U
JEeWCTBUH, CTIEU(UIHBIX TEOMETPHH, U HEOOXOIUMBIX JIUIsl YCIIEITHOTO MPO(ECCHOHATEHOTO
00pa3oBaHMsl, CBA3aHHOTO C UCIOJIb30BaHUEM MAaTEMaTHUKH.

[IpyoputeTHbIMU  3aJayaMH  Kypca T€OMETpUM Ha  YINIyOJEHHOM  YpOBHE,
pacIIMpSIOUIMMHI U YCUJIMBAIOIIUMU Kypc 0a30BOr0 YpOBHS, SIBJISIFOTCS:

paclIMpeHUe MPEACTABICHUSA O TE€OMETPUU KakK 4YacTH MHUPOBOM KYJIbTYphl H
(dbopMHpOBaHKE OCO3HAHMUS B3aUMOCBS3H I€OMETPHH C OKPYKAIOIIUM MHPOM;

(dbopMHUpOBaHUE TPEICTABICHUS O IMPOCTPAHCTBEHHBIX (UIypaXx KaK O BaKHEHIIUX
MaTEeMaTHYECKUX MOJICISIX, ITO3BOJIIONIMX OIUCHIBATh M HW3Yy4aThb pa3HbIC SIBJICHUS
OKpY)KaloIero MHUpa, 3HaHWE TMOHATHHHOTO ammapata 1o paszeny «CrepeoMerpus»
y4eOHOT0 Kypca T€OMETPHH;

(¢bopMUpOBaHME YMEHHUS BIAJETh OCHOBHBIMU TIOHATUSMU O HPOCTPAHCTBEHHBIX
¢urypax u UX OCHOBHBIMU CBOICTBaMH, 3HaHHE T€OpeM, (OPMYI U YMEHHUE UX MPUMEHSITD,
YMEHUS JI0Ka3bIBaTh TEOPEMBI U HAXOJUTh HECTaHJapTHBIE CIIOCOOBI pellIeHus 3a/1ay;

(dhopMupoBaHHE yMEHHUSI pacliO3HaBaTh Ha YEpTEkKaxX, MOJEISAX U B PEaJTbHOM MHUPE
MHOTOTPAHHUKH U Tejla BpalleHUsl, KOHCTPYHUPOBATh FT€OMETPUUYECKUE MOEIIH;

dbopMUpoBaHHE  TOHUMAHUS  BO3MOXXHOCTH  aKCHOMAaTHYECKOTO  MOCTPOCHHS
MaTeMaTHYeCKUX TeopHil, popMupoBaHNE MOHUMAHUS POJIM aKCHOMAaTHKU MPH MPOBEIEHUU
pacCyXIEHHUI;

CbOpMI/IpOBaHI/Ie YMCHHA BJIaACTh MECTOAAMHU JOKA34aTCIIBCTB U AJITOPUTMOB PCUICHUS,
YMCHUA HX MOPHUMCHATH, IMPOBOAWUTH JOKA3aTCIIBHBIC PACCYXICHHA B XOAC PCIICHUA
CTCPCOMCTPHUYCCKUX 3ada4d W 3aJa4 C HNPAKTHYCCKHUM COACPIKAHUCM, (I)OpMI/IpOBaHI/IC
NpeACTaBJICHUA O HCO6XO):[I/IMOCTI/I JAOKa3aTCJIbCTB IIpU 000OCHOBAaHUHM MaTEMaTUYECKUX
YTBep)K}IeHI/Iﬁ H PpOJIKM aKCMOMATUKHU B IMTPOBCACHNUUN NCAYKTHBHBIX paccy>1<)1eHH171;

Pa3BUTHC U COBCPHIICHCTBOBAHUC HHTCIUICKTYAJIBHBIX W TBOPYCCKHUX CIIOCOOHOCTEH
06yqa10mnxcs1, IM03HaBaTeIILHOM AKTUBHOCTH, HCCICOAOBATCIBCKUX yMeHI/If/'I, KPUTHYHOCTH
MBIINIJICHUSA, UHTEPECA K U3YYCHHUIO TCOMCTPHHU,



¢dopmupoBaHue (PYHKIMOHAIBHOW TI'PaMOTHOCTH, PEJIEBAHTHOW TIE€OMETPUU: YMEHMSI
pacrio3HaBaTh IPOSIBICHUS TEOMETPUYECKUX IOHITUH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEabHBIX JKU3HEHHBIX CUTyallUsIX M IpPU H3YYEHUM JApPYruX Y4eOHBIX IPEIMETOB,
IIPOSIBJICHUSL 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, MOJIECIMPOBAHMS PEAIBHBIX CUTYyaluH,
UCCIJIEIOBaHMS IOCTPOEHHBIX MOJEINIEH, MHTEPIIPETALUHU IOJYyYCHHBIX PE3YJIbTATOB.

OCHOBHBIMHU COZIEp)KAaTEIbHBIMA JHHUAMHU y4deOHoro kypca «l'eomerpusi» B 10-11
Kjaccax sBisATcsA: «lIpsMble W IIIOCKOCTH B MpOCTpaHCTBe», «MHOrorpanHuku», «Tena
BpalleHUs1», «BEKTOPBI M KOOPJMHATHI B IPOCTPAHCTBEY, «JIBHIKEHUS B IPOCTPAHCTBEY.

ChopmymnupoBannoe Bo PI'OC COO TpeboBaHUE «yMETh OMEPUPOBATH MOHITUSIMU,
pEJIeBaHTHBIMH T€OMETPHH Ha yriayOon€HHOM ypoBHe o0yuyenus B 10—11 kiaccax, oTHOCHTCS
KO BCEM COJIepKaTelbHBIM JTUHUSAM Yy4eOHOTO Kypca, a GOpMUPOBAHHE JTOTHUYECKUX YMEHUUN
pacrmpenensercs He TOJBKO M0 COJAEpXKATeIbHBIM JIMHUSAM, HO W MO TojamM OOy4eHHS.
Copepxanue 00pa3oBaHus, COOTBETCTBYIOLEE NPEIMETHBIM pE3yJbTaTaM OCBOCHHS
@OenepanbHOil  paboyeil  mporpamMmbl, — pacmpeneiaéHHbIM O  rogam  o0yuyeHwus,
CTPYKTYpUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIIUIHAIBLHBIM BOIIPOCAM
oOyyaromuecsi oOpamaJuch HEOJHOKPATHO. OTO TIO3BOJIIET OpPraHW30BaTh OBIIAJACHUE
FEOMETPUYECKUMHU TOHSATUAMM W HaBBIKAMHU IOCJEIOBATEIIBHO M NOCTYNAaTEIbHO, C
COOJIOICHUEM TPHUHIIMIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHHUS BKIIIOUATh B OOIIYIO CUCTEMY
FeOMETPUUYECKUX TPEACTABICHUI 00ydJalomuxcs, pacmupss U yriyonsas e€, obOpasys
MPOYHBIE MHOKECTBEHHBIE CBS3U.

[lepexos K U3y4EeHUIO T€OMETPUHU Ha YIITYOJEHHOM YPOBHE M03BOJISET:

co3naTth ycioBus i auddepeHnanuu o0ydeHHs,, TOCTPOSHUSI WHIWBHIYyaTbHBIX
o0Opa3oBaTeNbHbIX MpOrpaMM, OOECHedYuTh YIUIyOJEHHOE W3yYeHHE TEeOMETPUU Kak
coCTaBJIsifOLIeH yueOHOro npenmMera «MatemaTukay;

MOJITOTOBUTh OOYYAIOIMMXCA K MPOJOIDKCHHIO H3YYEHHUS MAaTEMAaTHKH C Y4ETOM
BbIOOpa Oyaymedt mnpodeccun, oOecrneynBas NPEEeMCTBEHHOCTh MEXAYy OOMMM U
npodeccuOHATBLHBIM 00pa30BaHUEM.

Ha usyuenue yueOHOTO Kypca «I'eomeTpusi» Ha yriyoaéHHOM ypoBHE oTBoautcs 204
gaca: B 10 kmacce — 102 ygaca (3 gaca B Henenio), B 11 kiacce — 102 gaca (3 vaca B He/IemI0).

J5ig peanuzanuu mporpaMMbl HCTIONIB3YIOTCS YI€OHUKH, JOMYIEHHBIC K UCIOIb30BAHUIO
MIPHU peaTi3aIii UMEIONUX TOCYIapPCTBEHHYIO aKKPEIUTAIINI0 00pa30BaTEIbHBIX TPOTPAMM
HAYaJbHOTO 00IIEero, OCHOBHOTO O0IIETro, CPeHEro 00IIero 00pa3oBaHusl OPraHU3AIHSIMH,
OCYIIECTBIISIOMUMH 00Pa30BaTENBHYIO ICSITEIHHOCTD, MPUKa30M MUHIIPOCBEIICHUS OT

21.09.2022 Ne 858 (c u3MEHEHUSMU U JOMOJTHEHUAMHU NpuKa3 MUHIIPOCBEIIEHUS OT
21.05.2024 Ne 347):

Aranacsn JI.C., byry3oB B.®., Kagomies C.b. u 1p. Matematuka: anredpa 1 Hadajia
MaTeMaTU4eCKOoro aHanusa, reometpus. ['eomerpus: yaeonuk ais 10-11 xraccos— M., AO
«M3parenscTBO [IpocBemenne»



DJeKTpOHHBIC 00pPa30BaTEIIbHBIC PECYPCHI, TOMYIICHHBIC K HCIIOJIb30BAHHIO PH PeaTU3aI[iH
HUMEIOIIHMX FOCYIapCTBEHHYIO aKKPEIUTALNIO 00pa30BaTeIbHbIX MPOrPAMM HAYaIbHOTO
00111eT0, OCHOBHOTO O0IIIET0, CpeIHero o0Iero oopa3oBanus Mpuka3oM MUHIPOCBEIICHUS
ot 21.05.2024 Ne 347:

e Tpenaxep «O06mako 3Hanmit». Matematuka. 10 kmacc, OO0 «Duzukon JIady;
e Tpenaxep «O06mako 3Hanmii». Matematuka. 11 kmacc, OO0 «Dusukon JIady;
e ['eomerpus. 10 knacc, OO0 «AKnaccy;
e ['eomerpus. 11 kmacc, OO0 «AKnace»

IInanupyemble pe3yIbTaThl 0CBOEHUS y1e0OHOT0 Kypca

JIMYHOCTHBIE pe3yJabTaThl

JIMYHOCTHBIE pE3yabTAThl OCBOSHHS MPOrpaMMbl yaeOHOTo Kypca «I'eomeTpusi»
XapaKTEePU3YHOTCS:

I'paiknanckoe BocIMTaHUe:

c(OPMUPOBAHHOCTHIO TPAXKIAHCKOM MO3ULIMK 00y4JarolIerocsi Kak akTUBHOTO U
OTBETCTBEHHOT'0 4WJIeHa POCCUIICKOIr0 00I1IeCTBa, MPEICTABICHUEM O MaTEMaTHUECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYD, SBJIECHUH, POLIETYp TPAKIaHCKOTO
o01iecTBa (BbIOOPHI, OMPOCH!  T1p.), YMEHHEM B3aUMOJIEHCTBOBATh C COLMATIbHBIMU
WHCTUTYTaMH B COOTBETCTBHUHM C UX (PYHKIMSIMHU U HA3HAYCHHUEM.

HanHOTH‘{eCKoe BOCIIMTaHHE:

c(OPMHPOBAHHOCTBHIO POCCUNUCKOM IpaxIaHCKON UIEHTUYHOCTH, YBaKEHHS K POLIOMY U
HAaCTOSIIEMY POCCUMCKON MaTEMAaTUKH, [ICHHOCTHBIM OTHOLIEHUEM K JIOCTHKEHUSAM
POCCUICKHX MaTEMaTUKOB U POCCUICKON MaTeMaTUYECKON LIKOJIBI, K UCIIOJIb30BAHUIO ITUX
TOCTUKEHHUM B IPYrHX HayKax, TEXHOJIOTUAX, chepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

OCO3HaHMEM JIYXOBHBIX IEHHOCTEH POCCUICKOT0 Hapoaa; COPMUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO NMOBEACHHUSI, CBA3aHHOIO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTHIKEHUHM HAyKU U JIEATENBHOCTHIO YUEHOT0; OCO3HAHUEM JIMYHOIO BKJIaAa
B IIOCTPOCHHUE YCTOWYMBOIO OyAyILETO.

JcTeTHYeCKOoe BOCIIMTAHUE:
ACTETUYECKUM OTHOIIICHUEM K MUPY, BKIIIOYAsi 3CTETUKY MAaTEMAaTHIYECKUX 3aKOHOMEPHOCTEH,

00BEKTOB, 3a/1a4, PELICHUH, pAaCCYKICHHIA; BOCTIPUMMYUBOCTBIO K MATEMaTHUECKUM
acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.



du3nyeckoe BOCIUTAHNE:

c(OPMHPOBAHHOCTHIO YMEHUS IPUMEHSATh MaTEMaTUYECKHE 3HaHUS B UHTEpecax 37J0pPOBOTO
u 6e3omacHOro oopasa JKU3HU, OTBETCTBEHHOI'O OTHOLIEHHUS K CBOEMY 3JI0POBbIO (310pOBOE
NUTaHue, cOATAHCUPOBAHHBINA PEXKUM 3aHATUH U OTIbIXA, PEryIspHas Gpusnueckas
aKTUBHOCTH); (PU3NYECKOIO COBEPLICHCTBOBAHMS, IIPU 3aHATHUSIX CIIOPTUBHO-
0370POBHUTEIBHOU JEATEIbHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPY/y, OCO3HAHHEM LIEHHOCTHU TPYAOIIO0HS; HHTEPECOM K Pa3TU4YHbIM
cdepam nmpodeccnoHATEHOM NeATETPHOCTH, CBSI3aHHBIM C MATEMATUKON U €€
MIPUJIOKEHUSMHU, YMEHHUEM COBEpIIIaTh OCO3HAHHBIN BBIOOp OyayIlIeil nmpodeccuu u
peaI30BBIBATH COOCTBEHHBIC KU3HEHHBIC TUTAHBI; TOTOBHOCTHIO M CIIOCOOHOCTHIO K
MaTeMaTHYeCKOMY 00pa30BaHUIO U CaMOOOPA30BaHUIO HA MPOTSHKEHUU BCEH )KU3HU;
TOTOBHOCTBIO K aKTUBHOMY yYaCTHIO B PEIICHUHU MPAKTUUECKUX 3a/1a4 MaTEMaTUYECKON
HAIPaBIEHHOCTH.

IKoJI0rnYecKoe BOCIUTAHHE:

c(OPMHPOBAHHOCTHIO HKOJIOTHUECKON KYJIbTYPhI, TOHUMAHUEM BIIUSHUS COIIMATIBHO-
HKOHOMHUYECKHUX MPOLIECCOB HAa COCTOSIHUE MPUPOIHON U COLIMATILHOM CpeJibl, 0CO3HAHHEM
rJ100aJIBHOTO XapaKTepa 3KOJI0IMYECKUX Ipo0IeM; OpUEHTaled Ha IPUMEHEHHUE
MaTeMaTHYeCKUX 3HAHUH JUIs peleHHs 3a]a4 B 00JIaCTH OKPY’KaIOLIeH Cpebl,
IUTAHUPOBAHUS IMOCTYIIKOB U OLIEHKH UX BO3MOJKHBIX MOCJIEICTBUMN I OKPY>KAIOIIEH CpeJIbl.

HeHHOCTI/I HAYYHOI'O MO3HAHMA

C(l)OpMI/IpOBaHHOCTBIO MUPOBO33pCHHA, COOTBCTCTBYIOIICT'O COBPEMCHHOMY YPOBHIO
Pa3BUTHA HAYKU U 06HI€CTB€HHOI>1 IMMPAKTUKH, TIOHUMAaHUEM MaTeMaTH4eCKOM HAayKHM KakK
C(I)Cpbl YeJIOBEUYECKOM ACATCIIBHOCTH, 3TAIIOB €€ Pa3BUTUA U 3HAYUMOCTU IS PA3BUTUA
OUBUIIN3allUH; OBJIAJCHUEM A3BIKOM MAaTCMAaTUKHU U MaTeMaTHIEeCKOM KYHBTypOﬁ KakKk
CpCACTBOM IMO3HAHUA MUPA; TOTOBHOCTBIO OCYIICCTBIIATH IIPOCKTHYIO U UCCIICAOBATCIILCKYIO
ACATCIIBHOCTD MHAUBHUIYAJIbHO U B I'PYIIIIC.

MetanpeaMeTHble pe3yabTaThl

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOSHHS MPOTrpaMMbl yueOHOT0 Kypca «I eomMeTpus»
XapaKTePU3YIOTCS OBJIAJEHUEM YHUBEPCATbHBIMU MO3HABATEJIbHBIMHM JICHCTBUSIMH,
YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JEHCTBUSMH, YHUBEPCAIbHBIMU PETYJISITUBHBIMU
e CTBUSIMHU.

1) YHuBepcanpHbIC MO3HABATEIbHbIE IEHCTBUS, 00ecieunBaoT (hopMupoBaHue 0a30BbIX
KOTHUTHBHBIX ITPOIIECCOB 00yUaronuxcs (0OCBOCHUE METOI0B MTO3HAHUS OKPYKAOIIETO
MUpa; MPUMEHEHHNE JTIOTUIECKHX, UCCIIEA0BATEIbCKUX ONEpalluii, yYMEHUHN paboTaTh C
nHpopManuei).

Ba3oBble Jjornueckue aeiicTBHA:



e BBIABITH U XapaKTEPU30BATh CYIIECTBECHHbBIC IPU3HAKA MATEMATHYECKUX
00BEKTOB, MOHATUHA, OTHOLIEHUH MEXAY MOHATUAMU; (GOPMYIUPOBAThH
OTIpeieNIeHNs TIOHSATHIA; yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK Kiaccuukanumy,
OCHOBaHHUS JJ1s1 0000ILEHHs U CPaBHEHUSI, KPUTEPUH ITPOBOIMMOI0 aHAJIN3a;

e BOCHPUHUMATH, POPMYIHUPOBATH U MIPEOOPA3OBHIBATH CYKACHHS: YTBEPAUTEIIbHBIC
U OTpULIATEIbHbIE, €MHUYHbIC, YACTHBIE M OOLIHE; YCIOBHBIE,

e BBIABISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTUBOPEYHS B
(akTax, 1aHHBIX, HAOIIOEHUSAX U YTBEPKICHUAX; IPEJIaratb KpUTEPUN AT
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEYUL;

e JleNaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, I€IyKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIIOYECHUN, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

e TPOBOJUTH CAMOCTOSTEIBHO 10KA3aTEIbCTBA MATEMAaTHUYECKUX YTBEPKICHUN
(mpsiMbI€ U OT IPOTUBHOI0), BEICTPAUBATh apryMEHTALIMIO, IPUBOJUTH IPUMEPHI U
KOHTPIPUMEPBI; 000CHOBBIBATh COOCTBEHHBIE CY)K/ICHHSI U BBIBOIbI;

e BBIOMpATH crIOCO0 perieHust yaeOHO! 3a1a4M (CpaBHUBATh HECKOJIIBKO BAPUAHTOB
peleHus, BEIOUpaTh Hanbo1ee NOAXOAALINNA C YIeTOM CaMOCTOSATENIBHO
BbI/IEJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTelbcKue AeiicTBHS:

e HCIMOJB30BATh BOMPOCHI KAK UCCIIEOBATENLCKUI HHCTPYMEHT ITO3HAHUS;
(dbopMyTHpOBaTH BOIIPOCHI, GPUKCUPYIOIINE TPOTUBOPEUHNE, TPOOIEMY,
yCTaHaBIMBATh UCKOMOE U JIaHHOE, (POpMHUPOBATH TUTIOTE3Y, APTYMEHTUPOBATH
CBOIO TIO3UIINIO, MHEHHUE;

e TPOBOJUTH CAMOCTOSITEIBHO CIJIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEOBAHUE T1O
YCTaHOBJIEHUIO OCOOEHHOCTEN MaTeMaTH4eCcKoro o0beKTa, sIBJIEHUs, IIpolecca,
BBISIBIICHHIO 3aBUCUMOCTEN MEXAYy 00bEeKTaMU, BJICHUSIMHU, IPOLIECCAMU;

e CaMOCTOATENBHO (hOPMYITHUPOBATH 000OIIEHHS M BBIBOJIBI 10 PE3YJIbTaTaM
IPOBEIEHHOI0 HAOJII0I€HUS, UCCIIE0BAaHUS, OLICHUBATh IOCTOBEPHOCTh
MOJIYYCHHBIX PE3YJIbTATOB, BHIBOJOB M 0000IIECHNUIA;

e TIPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE NPOLIECCA, A TAKIKE BbIIBUTaTh
MPEJIIOJIOKEHNS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

e BBIABJIATH Ae(PUUINTHI HHPOPMAIIUH, TAHHBIX, HEOOXOIMMBIX JJISl OTBETA HA BOIIPOC
Y JUIS peLICHUs 3a/1a4U;

e BBIOMpaTh HHPOPMALIKIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJTH3UPOBATb,
CUCTEMAaTHU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIUIO PA3IMYHBIX BUAOB U (HOpM
IIPE/ICTABIICHUS;

e CTPYKTYpHpPOBaTh HHGOPMAIUIO, IPEJCTABIATD €€ B pa3InYHbIX (popmax,
WITIOCTPUPOBATh IpaUuecKy;

e OLIEHMBAThH HA/IEKHOCTh MH(OPMALIUHU IO CAMOCTOSTENILHO CPOPMYITUPOBAHHBIM
KPUTEPUSIM.

2) YHuBepcaabHble KOMMYHUKATHBHBIE JICHCTBU, 00ecrieyuBaoT chOpMUPOBAHHOCTD
COLIMAJIBHBIX HaBBIKOB 00YYaIOIIHUXCSL.



Oo0menue:

e BOCIPUHUMATH U (DOPMYITHPOBATH CYKIICHUS B COOTBETCTBUU C YCIOBUSIMHU U
LEJSIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS B
YCTHBIX U TUCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS 110 X0y PeLICHUs 3a1a4H,
KOMMEHTHPOBATh MOJYyYEHHBIN pPe3ysbTar;

e B X0/€ 00CYXJIeHUS 3aJ]aBaTh BOIIPOCHI 110 CYLIECTBY 00CYK1a€MOil TEMBI,
po0JIeMbl, peraeMoil 3a1a4u, BbICKa3bIBaTh U, HAIICICHHbBIE Ha TOUCK
PELICHUS; COMOCTABIIATH CBOU CYXKICHUS C CYXKICHUSMU JPYTrUX YHYACTHUKOB
Juanora, oOHapyKUBaTh pa3IndyKe U CXOACTBO MO3UIMIL; B KOPPEKTHOU (hopme
(dbopMyIHpOBaTH pa3HOTIACHUS, CBOM BO3PAKEHUS;

e TPEICTABIATH PE3YAbTAThl PELICHUS 3a7auu, SKCIIEPUMEHTA, UCCIIeI0BaHUS,
IPOEKTAa; CAMOCTOSATEIBHO BEIOUPATh (hOpMAT BBICTYILICHHS C YYETOM 3a/1a4
Mpe3eHTAIMU U OCOOCHHOCTEH ayIUTOPUH.

CoTpyaHnuecTBo:

e TIOHMMATh M MCIIOJIB30BATh MIPEUMYIIIECTBA KOMAaHIHOW U MHIUBHIyaTbHOU PabOTHI
IIPU PEIIeHUU yYeOHBIX 3a/1a4; MPUHUMATh 11e7Tb COBMECTHOM J1eATeIbHOCTH,
IUTAHUPOBATh OPTraHU3aIMI0 COBMECTHON pabOThI, pacpe/IeNiATh BUII paboT,
JIOTOBApUBATHCA, OOCYKIATh MPOIlECcC U Pe3yabTaT paboThl; 00001IaTh MHEHHS
HECKOJILKHX JIFOJICH;

e Y4acTBOBATh B IPyMHMHOBHIX popmax paboTsl (00CyxkaeHUs, 0OMEH MHEHHH,
MO3TOBBIC MITYPMBI U UHBIC); BHIIOIHITH CBOIO YacTh PaOOTHI M KOOPAMHHPOBATH
CBOM JICHCTBUS C IPYTUMH YJICHAMH KOMaH/bl; OIICHUBATh KAUeCTBO CBOETO BKIIaaa
B OOIIUI MPOJYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH
B3aMMOJICHCTBHSI.

3) YHuBepcaabHbIC peryassTHBHBIE JICHCTBHS, 00eCTICUHBAOT (POPMUPOBAHUE CMBICIIOBBIX
YCTaHOBOK M ’KM3HEHHBIX HABBIKOB JINYHOCTH.

CaMoopranm3anusi: COCTaBJIATh [UIaH, AITOPUTM pEILIeHHs 3a/1a4i, BBIOMpPATh CIIOCO0
pELICHUs C YYETOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTHUPOBATh BApUAHTHI PEIICHUH C y4€TOM HOBOM HH(pOpMAaILHH.

CaMOKOHTPOJIb:

e BIJIaJI€Th HABBIKAMM [TO3HABATEIBHON peiekcun Kak OCO3HAHMS COBEPILIAEMBIX
JeMCTBUI M MBICTUTEIBHBIX IPOIIECCOB, UX PE3Y/IbTATOB; BIIAIE€Th CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IPOLIECCA U PE3YJIBTATA PELICHUSI MaTEMAaTHYECKON
3a/1a4i;

e IPEABUACTH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTH IIPY PEIICHUH 3aa4H,
BHOCUTbH KOPPEKTUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE PE3YyJIbTATA LIETH U YCIOBUSAM, OOBACHATH IPUUUHBI
JOCTHKEHUS WM HEIOCTH)KEHUS PEe3yIbTaTOB JAEsITEIbHOCTH, HAXOIUTh OIINOKY,
JIaBaTh OLIEHKY MPHOOPETECHHOMY OIIBITY.

IIpenmeTHbIe pe3yJibTaThl



K xonity 10 kjacca oOydaromuicss HayqIuTCs:

® CBOOOZIHO ONEpUPOBAaTh OCHOBHBIMU MOHATHSMM CTEPEOMETPUH IPU PEIICHUH 3a/ad
U IIPOBEJCHUM MAaTEMaTUYECKUX PACCYXKICHUM;

® IDUMEHATH AKCHOMBI CTEPEOMETPUM U CIEICTBUSA W3 HHUX IPHU PEIICHUU
Ir€OMETPUYECKHX 3a/1a4;

® KJ1acCCU(HUIMPOBATh B3aUMHOE PACIOJIOKEHHUE NPAMBIX B IMPOCTPAHCTBE, MJIOCKOCTEN
B IIPOCTPAHCTBE, NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

e cBOOO/IHO OIIEPUPOBATh MOHATHAMH, CBA3aHHBIMU C YIJaMH B IIPOCTPAHCTBE: MEXAY
IIPSIMBIMU B IIPOCTPAHCTBE, MEXKY NPSMOM U IJIOCKOCTBIO;

¢ cBOOO/IHO ONEPUPOBATH MOHATUSAMH, CBI3aHHBIMU C MHOTOTpaHHUKaMH;

® CBOOOZIHO pacro3HaBaTh OCHOBHBIE BUIbl MHOTOIPaHHMKOB (TpuU3Ma, NUpaMuia,
MPSIMOYTOJIBHBIN Mapajuienenunesn, Kyo);

® KJTaCCU(HUIIMPOBATH MHOTOTPAHHUKH, BBIOMpAsi OCHOBAHUS JUTSI KJIaCCU(DUKALINY;

® CBOOOZHO OINEPUPOBATH MOHATUSMH, CBS3aHHBIMU C CEYEHHUEM MHOTOTPaHHUKOB
IIJIOCKOCTBIO;

® BBINIOJIHATH NapajljiesbHOEe, HEHTPAIbHOE U OPTOrOHAJIIBHOE NMPOEKTUPOBaHUE (GUTYP
Ha IJIOCKOCTb, BHIITOJIHATH H300pakeHUs! GUTYp HA TUIOCKOCTH;

® CTPOUTH CEUYEHHUsI MHOI'OI'PAaHHUKOB Pa3IMYHBIMU METOJIaMH, BBIIIOJIHATH (BBIHOCHBIE)
TUTIOCKUE YEePTEeKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PHUTYp: BHI CBEpXY, COOKY,
CHU3Y;

® BHIUUCIISITh IUIONIAM TOBEPXHOCTEH MHOTOTPaHHUKOB (IIpU3Ma, MUPaMUJA),
TeOMETPHUECKUX TeJl C TPUMEHEHHEM (HopMyT;

¢ cBOOO/IHO ONEpUpOBaTh MOHATHSIMH: CUMMETPUsSI B IPOCTPAHCTBE, LIEHTP, OCb W
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYpPHI;

® CBOOOIHO OINEPUPOBATH MOHATHAMM, COOTBETCTBYIOIIMMHU BEKTOpPaM U KOOpAHMHATaM
B IIPOCTPAHCTBE;

® BEITIOJIHATH JIEUCTBUS HaJl BEKTOPAMU;

e pelIaTh 3aJa4d Ha JI0KA3aTENbCTBO MAaTEMAaTHYECKUX OTHOUIEHUH W HaXOXIACHHUE
FEOMETPUYECKUX BEIUYMH, IPUMEHSAS HU3BECTHBIE METOAbl IIPU pELICHUU
MaTE€MaTHYECKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHSI CIIOKHOCTH;

® [IPUMEHSATH IIpoCTeNIIne IIPOrpaMMHBIE cpelncTBa u 3JIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIPH PELIEHUN CTEPEOMETPUUECKUX 3a/1a4;

® 3BJIEKAaTh,  NPeoOpa3oBbIBATH M HUHTEPHPETHPOBATH  HMHPOpPMAIMIO O
MIPOCTPAHCTBEHHBIX I€OMETPUUECKUX (UTypax, MPEICTaBICHHYIO Ha yeprexax U
PUCYHKaX;

® IPDUMEHATh IIOJIyYEHHBbIE 3HAHUS Ha MPAKTUKE: CpPaBHUBAThb W aHAIW3UPOBATH
peanbHble CUTyallul, IPUMEHATh U3yYEHHBIE MIOHATHS B IIPOLIECCE ITOMCKA PELICHUS
MaTeMaTH4ecKu C(OpMYIUPOBAHHOM MpOOJIeMBbl, MOJEIMPOBATh  peallbHbIe
CUTyallUM Ha S3bIKE T'E€OMETPUM, HCCIEA0BaTh IIOCTPOEHHBIE MOJEIU C
HCIOJIb30BaHUEM I'€OMETPUYECKHUX MOHATUH U TEOpeM, arrapaTa aireopbl, pemaTh
IIPAKTUYECKHE 3a/1a4M, CBA3aHHBIC C HAXOKIEHUEM I€OMETPUUECKUX BEJIUYNH;

® IMETh IPEJCTABICHUsI 00 OCHOBHBIX ATallaxX Pa3BUTUS I€OMETPUU KAK COCTABHOMN
JacTu (pyHAaMEeHTa Pa3BUTHS TEXHOJIOTHA.



K xonny 11 kinacca oOyyaromuiicst Hay4nuTCs:

¢ cBOOO/IHO OMEPUPOBATH MOHSATUSIMU, CBA3aHHBIMU C HUIMHJIPHYECKON, KOHUYECKON U
cepruueckoil MOBEpXHOCTAMHU, OOBACHATH CIIOCOOBI MOTYUCHHS,

® OIIEPUPOBATh MOHITUSIMHU, CBA3aHHBIMU C TEJIAMU BPAIICHUS: LHJIMHIPOM, KOHYCOM,
cdepoii u mapom;

® pacro3HaBaTh Tejia BpalieHus (IMIHHIP, KOHYC, cdepa U map) U 0ObSICHATH CITOCOOBI
MOJTyYCHHUS TeJl BPALICHUS;

® KJTaCCU(HUIIMPOBATH B3aUMHOE PACIIOIOKEHUE c(hephl U IIIOCKOCTH;

® BBIUUCIISITh BEJIIMYMHBI SJIEMEHTOB MHOTOTPAHHUKOB U TeJ BpalleHHs, 00bEMBI U
TUTOIIAIA TIOBEPXHOCTE MHOTOTPAHHHUKOB U TEJl BPALICHUS, TEOMETPHUECKUX TEJ C
IPUMEHEHHEM (HOPMYIT;

¢ CBOOOJ/IHO ONIEPUPOBATH OHIATHUSMH, CBI3aHHBIMH C KOMOWHAIMSME TEJI BPAICHUS U
MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHCAHHBIA B chepy M ONHCAHHBIA OKOJIO
cdepsl, chepa, BOUCaHHAS] B MHOTOI'PAaHHUK WJIH TEJIO BpalllEHUs;

® BBIUUCIISITh COOTHOIICHHS MEXY IUIOMAAsIMI TOBEpXHOCTEN U 00BbEMaMH O JOOHBIX
Te;

e 1300pakatb u3ydaeMble (DUTyphl, BBIMIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3
PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BpaIleHHS,

® U3BNIEKAaTh,  WHTEPIPETUPOBaTH W  MpeoOpa3oBbIBaTh  HHPOpPMALMIO O
MPOCTPAHCTBEHHBIX T'€OMETPHYSCKHUX (DUTYpax, MPEJICTABICHHYI0 Ha YepTekKax U
PUCYHKAX;

® CBOOOIHO OTIEPUPOBATH MOHITHEM BEKTOP B MTPOCTPAHCTBE;

® BBITTOTHSTH ONIEPAllUN HaJl BEKTOPAMH,

® 3371aBaTh MJIOCKOCTh YPaBHEHHUEM B JIEKapPTOBOM crcTeMe KOOPAMHAT;

e pemiaTh TEOMETPUYECKHE 3aJa4d Ha BBIYUCICHHE YIJTIOB MEXAY MPSMBIMH U
TUTOCKOCTSIMHU, BBIYMCIIEHUE PACCTOSIHMHA OT TOYKH JI0 IJIOCKOCTH, B IIEJIOM, Ha
MIPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/Ia MPH PEIICHHH,

¢ CBOOOJ/IHO OIEPUPOBATh TIOHATHUSMHU, CBS3aHHBIMH C JBW)KCHHEM B TPOCTPAHCTBE,
3HATh CBOMCTBA JIBIKCHUM;

® BBITTOTHATh M300pakKeHUsST MHOTOTPAaHHUKOB W T BpPANICHUS TPH TapajlieIbHOM
IIEPEHOCE, LEHTPAIbHOM CHMMETpPUH, 3E€pKATBHOM CHUMMETPHH, NPH IOBOPOTE
BOKPYT MPSAMOH, MpeoOpa3oBaHusl MOA00HS;

® CTPOWTH CCUYCHUS MHOTOIPDAaHHUKOB WM TeJI BpAICHHs: CEYCHUS IMIIMHIpPA
(mapamnenbHO W TEPIeHIUKYISIPHO OCH), CEYeHHMsS KOHyca (MapaiesbHbIe
OCHOBAHHIO U MPOXOIAIINE Yepe3 BEPIINHY), CEUCHUS 1Iapa;

® JICTI0JIb30BaTh METOJIbl TMOCTPOCHHUSI CEUSHM: METOJ CIEJO0B, METOJ BHYTPEHHEro
MIPOEKTUPOBAHMUS, METO]T TIEpEHOCA CEKYIIEH TIOCKOCTH,

® JI0Ka3bIBaTh TEOMETPUUECKUE YTBEPIKICHUS;

® IPUMEHATh TEOMETpUYECKUE (aKThl JUIS PEIICHUs CTePEOMETPHUYECKHX 3ajad,
MPEeIoJIaraloIuX HECKOJIBKO I1aroB PEUIeHUs], €CIIU YCIOBUS IPUMEHEHUS 3a1aHbI
B SIBHOW M HESIBHOU (opme;

e pemiaTh 3aJauyd Ha JI0KA3aTeIbCTBO MAaTEMaTHYECKHMX OTHOIIEHUN U HaXOXJACHUE
reOMETPUYECKUX BEJIUYUH;



® [IPUMEHATH IPOTrPaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CHUCTEMBI
IIPU PELICHUH CTEPEOMETPUUYECKUX 3a/1a4;

® IPUMEHATH IIOJIYYEHHbIE 3HAaHUSA Ha [PAKTUKE: CpPAaBHUBATh, AHAIM3UPOBATH MU
OLICHUBATh pEAJbHBIE CUTyallud, IMPUMEHSTh HW3YyYEHHBIE IOHATUSA, TEOPEMBI,
CBOMCTBa B IpOIECCE IOWUCKA pEIICHUS MaTeMaTH4ecKu CHOpMyITUPOBAHHOMN
poOJIeMbl, MOACTUPOBATh pealIbHbIC CUTYAIMH Ha S3bIKE TEOMETPUH, UCCIIEIOBAThH
IIOCTPOECHHBIE MOJENIN C HCIOJIb30BAHUEM I'€OMETPUUECKHMX IIOHATUNH U TEOPEM,
anmaparta ainreOpbl, pelaTh MPaKTHUYECKUE 3aJaud, CBSA3aHHBIE C HAXOXKICHHEM
F€OMETPUYECKHUX BEJINYUH;

® UMETh Mpe/CTaBiIeHUs] 00 OCHOBHBIX 3Tamax pPa3BUTHS T€OMETPUH KaK COCTaBHOMU
yacTu (PyHJAaMeHTa Pa3BUTHUS TEXHOJIOTUH.

Conepxxanmne y4eOHOro Kypca
10 KJIACC
IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHblEe TOHATHS cTepeoMeTpuu. Touka, mpsiMasi, IUIOCKOCTb, IPOCTPAHCTBO.
[lonaTne 00 aKCMOMATHYECKOM ITOCTPOSHHH CTEPEOMETPUHU: AKCHOMBI CTEPEOMETPHH U
CIIEJICTBUS U3 HUX.

B3aumHoe pacrnoniokeHue npsiMbIX B IPOCTPAHCTBE: MEpECeKaroIUecs, NapajlebHbIe
U cKpeuBatoniecs: npsimble. I[IpusHaku ckpenuBaronmxcs nOpsaMbiX. [lapannenbHOCTh
NpSMBIX M IUIOCKOCTEM B TIPOCTPAHCTBE: MAapajUIeNIbHBIE IIPSAMBIE B IIPOCTPAHCTBE,
NapajuIeIbHOCTh TPEX MPSAMBIX, MapaJlIeIbBHOCTh NPSIMOW M IiockocTH. IlapamnensHoe n
LEHTPAJIbHOE MPOEKTHPOBaHUE, U300pakeHne Guryp. OCHOBHbIE CBOICTBA MapaljieIbHOTO
npoektupoBanus. M3o0paxkeHue ¢Guryp B MapasieNbHOM  NPOEKUMU. YTJIbl €
COHAITPAaBJICHHBIMH CTOPOHAMH, Yrojl MEXIy NpsAMbIMH B IpocTpaHcTBe. IlapamienbHOCTb
IJIOCKOCTEH: MapajulebHble INIOCKOCTH, CBOMCTBA NapauIeIbHBIX IIockocTel. [Ipocreiimue
MIPOCTPAHCTBEHHbIE (UTYpbl Ha IUIOCKOCTH: TETpa’Jp, Napajlielenurie]l, MHOCTPOEeHUE
CCUCHUM.

IlepneHIUKYIAPHOCTE MNPAMOM M IUIOCKOCTU: IEPHEHIUKYISAPHBIE IPsMBIE B
MIPOCTPAHCTBE, NpPSMBbIE MapajUIeIbHblE W TNEPIEHIUKYISPHbIE K IUIOCKOCTH, NPHU3HAK
MEPINEHIUKYISIPHOCTH NPSIMOM M IUIOCKOCTH, TeOpeMa O MpsSMOM MNEpIEeHINKYIIPHOU
m10ckocTd. OpTOroHaabHOE NPOEKTUpOBaHUE. [lepneHauKysp U HaKJIOHHBIE: PACCTOSTHUE
OT TOYKH 10 IJIOCKOCTH, PACCTOSHHME OT MpPSMOI J10 IMJIOCKOCTH, MPOEKUUs (UTyphl Ha
IJIOCKOCTh. [lepneHauKyIsIpHOCTh IUIOCKOCTEW: NPU3HAK NEPHEHANKYJISIPHOCTH JBYX
mwrockocrteil. Teopema o TpEX NMeprneHANKYIIsIpax.

Yrubl B IPOCTPAHCTBE: Yrojd MEXAY IPSAMOM M IUIOCKOCTBIO, JBYI'PAaHHBIA YIOJI,
JIMHEMHBIA Yroy JBYrpaHHOro yriia. TpEéXxrpaHHbli W MHOrorpaHHbeie yribl. CBoHCTBa
IUDIOCKMX YIJIOB MHOrOrpaHHoro yria. CBOWCTBa IUIOCKMX M JBYTPaHHBIX YIJIOB
TPEXTPAaHHOIO yria. TeopeMbl KOCHHYCOB U CUHYCOB JUIsl TPEXTPAHHOIO YIJIa.



MHororpaHHMKH

Bunabl MHOrOrpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. lIpusma: Nn-yronpHas npusma,
npsiMasi ¥ HaKJIOHHAsi MPU3MbI, OOKOBasi U IMOJIHAsL TOBEPXHOCTh Mpu3Mel. [lapamnenenunen,
MPSAMOYTOJIBHBIA TapajulesienuIe] U ero cpoiicrBa. Kparwaiimme myTH Ha MOBEPXHOCTH
MHOTOrpaHHuKa. Teopema Ditnepa. [IpoctpancTtBennas teopema Iludaropa. [Mupamuga: n-
yrojibHas MUpaMyUjia, MpaBUiIbHAas W yceu€HHas mupamuibl. CoiicTBa pédep M OOKOBBIX
rpaHel mpaBWiIbHOM nupamuzbl. [IpaBUiIbHBIE MHOTOTPAHHUKH: MpaBUJIbHAs NpHU3Ma H
MpaBWIbHASA MUPaMUJIA, IPABUJIbHAS TPEYrojibHAs MUPaMUJa U MPaBUIbHBIN TeTpadip, KyO.
[IpencraBienue o NpaBUIbHBIX MHOIOTPAHHUKAX: OKTA3/Ip, JOJAEKAdAP U UKOCABP.

Boruncnenue 31€MEHTOB MHOTOTPAHHUKOB: pEOpa, aAuaroHanu, yriabl. llinomans
OOKOBOIl TMOBEPXHOCTU U TOJHOW IMOBEPXHOCTU MPSAMOM NPU3MBI, IJIOUIA[b OCHOBAHHIA,
TeopemMa 0 OOKOBOM IMOBEPXHOCTU MPsSMOM Mpu3Mbl. [lnomags GOKOBOW MOBEPXHOCTH U
IIOBEPXHOCTHU MPABUIILHON MUPAMU/IBI, TEOPEMA O IUIOIIAAA YCEYEHHON TMPAMHU/IBI.

CuMMeTpHst B IPOCTPAHCTBE. DJIEMEHThl CUMMETPUHU NPABUIBHBIX MHOTOI'DAHHUKOB.
CumMeTrpusi B MpPaBUIbHOM MHOTOTPaHHMKE: CUMMETPHS Mapajuiesenuresa, CUMMETPUs
MIPaBUJIBHBIX NIPU3M, CHMMETPHS PABUIIBHON TUPAMU/IBI.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

[ToHsTHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOp, JJIMHA HEHYJIEBOIO BEKTOPA,
BEKTOPBI KOJUIMHEApPHBIE, COHAIIPABICHHBIE U IPOTUBOIIOJI0KHO HAIIPABICHHBIE BEKTOPBI.
PaBeHcTBO BEKTOpOB. [[eHCTBHSA C BEKTOpaMH: CIOKEHHWE M BBIYUTAHUE BEKTOPOB, CyMMa
HECKOJIbKUX BEKTOPOB, YMHOXXEHHE BeKTopa Ha uucio. CBOICTBa CIIOXKEHUS BEKTOPOB.
CBoiicTBa yMHOXXEHHMsSI BEKTOpa Ha uucio. lloHsTue xommuianapubele BekTOpbl. [lpu3Hak
KOMIUIAHAPHOCTU TpEX BeKkTOpoB. IlpaBwio mapamnenenunena. Teopema 0O pas3noxkeHUU
BEKTOpa MO TPEM HEKOMIUIAaHApHBIM BekTopaM. [IpsamoyrosnbHas cucTeMa KOOpJIWHAT B
npoctpanctBe. KoopnuHatel BekTopa. CBsi3b  MEXKIYy KOOpJIWHATaMH BEKTOpa |
KOOpJAMHATaAMH TOYEK. YTOJ MeXay BekTopaMu. CKajasipHOE MPOU3BEIEHUE BEKTOPOB.

11 KJIACc

Tena Bpamenuss IloHATHs: UUIMHApPUYECKAas  TMOBEPXHOCTb, KOHUYECKas
MOBEPXHOCTh, cepuueckas MOBEPXHOCTh, OOpasyrolue moBepxHocTeil. Tema BpamieHus:
IUAJTUHIP, KOHYC, yCEU€HHBIM KOHYyC, cdepa, map. B3aummuoe pacnosioxeHue chepsl u
IJIOCKOCTH, KacaTesbHas MIOCKOCTh K cdepe. M300paxeHne Ten BpalleHUs] Ha MIOCKOCTH.
Pa3Béprka nunuaapa u konyca. CummMerpust cepsl u 1mapa.

O6bEM. OcHOBHBIE CBOMCTBAa 00BEMOB Ten. Teopema 00 00bEME MPSIMOYTOIHLHOTO
napajuienenumnena u ciaeacTsus u3 He€. O0BEM NMpsMON M HAKIOHHOW MPHU3MBI, IMIMHJPA,
nupaMuibl 1 KoHyca. OO0bEM 1mapa U mapoBOro CerMEeHTa.

KomOunanmu Ten BpamieHWss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BnucaHHas B LWJIWHID,
OIMCaHHas OKoJo IMHApa. [lepecedenue cdeprl U 1mapa ¢ IWIocKocThio. Kacanue mapa u



C(bepbl IockocThio. IlonsaTue MHOI'OI'paHHHKA,
BITMICAHHOM B MHOTI'OI'paHHUK WJIKA TCJIO BPAIICHU.

OMHMCAaHHOTO OKOJIO cdephl, cdepsl,

[Tnomiaap moBepXHOCTH LUIMHAPA, KOHYCa, Miomanb chepsl u e€ yacteil. [lonobue B
npoctpanctBe. OTHomieHne OOBEMOB, IUIOHIA/IE TOBEPXHOCTEH MOAOOHBIX (uryp.
[IpeoOpazoBanue momodusi, roMmoTeTHs. PemieHne 3a1ad Ha MIOCKOCTH C UCIOJIb30BAHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[loctpoenne ceyeHUil MHOTOTPAHHMKOB M TEJI BpALICHHUS: CEUYEHUS IHIMHIpA
(mapasniesnbHO W TMEPIEHIUKYISIPHO OCH), CEYeHHUs KOoHyca (MapajuiebHbIe OCHOBAHUIO U
MPOXOSIINE Yepe3 BEPIINHY), CEUCHUS 11apa, METO bl TOCTPOCHHUS CEUCHHI: METO/1 CIIEIOB,
METO]T BHYTPEHHETO MPOEKTUPOBAHUS, METO]] IIEpEHOCA CEKYILEH TIOCKOCTH.

BeKTopbl H KOOPpAMHATHI B IIPOCTPAHCTBE

Bektopsl B mpoctpanctBe. Omnepanuu Haja BeKTopamMu. BeKkTOpHOE YMHOXEHUE
BEeKTOpoB. (CBOHCTBAa BEKTOPHOTO YMHOXeHUs. IIpsMoyroipHas cucreMa KOOpPAMHAT B
npoctpanctBe. Koopaunarel Bekropa. Pasnoxenue Bektopa mno 6Oasucy. KoopaunaTtHO-
BEKTOPHBIN METOJI IIPU PELICHUH F€OMETPUUECKHUX 3a]au.

/{BH:KeHHs B IPOCTPAHCTBE
JBmwxeHust mpoctpancTBa. OrtoOpaxeHus. JIBukeHHs M paBeHCTBO ¢uryp. OOmue
CBOWCTBA JIBWKCHUNA. Bupl ABMKEHMIA: MapasuleNbHbIi MepeHoc, LeHTpalbHas CUMMETPHS,

3epKajibHasi CUMMETpHUsI, TIOBOPOT BOKpyr mnpsimoil. IlpeoOpazoBanus momobus. Ilpsmas u
ctepa Diinepa.

TemaTnueckoe MIIAHUPOBAHHE

10-it knace
KoanuecTBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne (undpossbie)
/| PA3AC/I0B H TEM B Konrpoabnbie | TlpakTuyeckue | ogpasosatensuble
NPOrpaMMblI Cero | 16 6
padoThbI padoTbI pecypcebl
Breerie B I'eomerpus. 10
1 CTEPEOMETDIIO 23 1 kiacc, OO0
p P «AKnace»
Bzaumuoe Tpenaxep
2 pacrnosoKeHue 6 1 «O0bmako 3HaAaHU».
NpsIMBIX B Maremaruka. 10
MPOCTPAHCTBE kiacc, OO0




«Duzukon Jlado»
Tpenaxep
Eag;g;eﬁbﬂocn «O061aKo 3HAHMI.
3 p . 8 Maremaruka. 10
TUTIOCKOCTEH B wace. 000
HpocTpanctse «Dwusukon JIadb»
IlepneHquKyISIPHOCTD Teomerpus. 10
4 TPAMBIX H 25 kiacc, OO0
TUTIOCKOCTEH B SIK 180y
MIPOCTPAHCTBE
I'eomerpus. 10
5 VYTIBI M paccTOSTHUS 16 1 kiace, OO0
«SKnacce»
Tpenaxep
«O01aKo 3HAHUI.
6 MHororpanHuku 7 1 Maremaruka. 10
knacc, OO0
«Duzukon J1adb»
Tpenaxep
BeKToDLL B «O01aKo 3HAHUI.
7 p 12 Maremaruka. 10
MPOCTPAHCTBE wiace. 000
«Duzukon JIadb»
IToBTOpEHME,
8 0000mIeHNE U 5 5
CUCTeMaTH3aIHs
3HAHUM
OBIIEE KOJIMYECTBO 102 5 0
YACOB I10 ITPOTPAMME
11-i knace
KoumnuectBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne (uudgposbie)
n/n | PA3ACTOB HTEM Beero | KouTPOIbHbIE | TIDAKTHUECKHE | 0fpasoaTebHbIC
nporpamMMbl paboThI paboThbI pecypeni
Tpenaxep
A ——— «O061aKo 3HAHUIY.
1 eOMETPISL 15 1 Maremaruxka.
p 11 xmace, 000
«Dwusukon JIab»




[ToBTOpEHME, Tpenaxep .
oGoGeHHTe 1 «O0naKko 3HAHUI.
2 A — 15 MaremaTuKa.
SHAHM 11 xmace, OOO
«PusukoH J1ad»
n ['eomerpus. 11
3 l\?lfil?(l;/;paHHI/IKa 17 knace, 000
«SAKnace»
Tpenaxep
«O051aK0 3HAHUITY.
4 Tena Bpamenus 24 Maremaruka.
11 xnacc, OOO
«Du3ukoH J1ad»
Ilnomann I'eomerpus. 11
5 ggigi’ﬁzm 1 9 k1acc, 000
PYLIRIX «AKnace»
Ten
Tpenaxep
«O05aK0 3HAHUITY.
6 JIBrokeHUs 5 Maremaruka.
11 xmacc, OOO
«Du3ukoH J1ady
IToBTOpEHME, Tpenaiep .
oGoGIeH e 1 «O0maKko 3HAHUI.
7 CHCTeMATH3AIHS 17 MaremMaTuka.
SHAHMI 11 xmacc, OOO
«Pusukon Jado»
OBHLIEE KOJIMYECTBO
YACOB IIO 102

I[TPOTPAMME
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