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AHHOTAIIUS K PABOUYEN TIPOTPAMME YYEBHOI'O KYPCA «'EOMETPHSI.
YIJIYBJIEHHBIA YPOBEHb»

Pabouast mporpamma ydueb6HOro Kypca «l'eomerpus. YTriryOJlIeHHBI YpOBEHbY (majiee —
paboyasi mporpamMmMa) paszpaboTaHa B COOTBETCTBHH CO CIEIyIOIIed o(HIMATbHOW TPaBOBOM
nHpopManuen:

— ®enepanbHbiM 3aKOHOM OT 29.12.2012 Ne 273-03 «O06 obpazoannu B Poccuiickoii
denepanuny;

— Ipuxkazom MunobpHayku Poccun ot 17.05.2012 Ne413 «OG6 yTBepkaeHUU
(denepaabHOrO  TOCYAApCTBEHHOTO  OOpa3oBaTeIbHOTO  CTaHJapTa  CpelHero  oOIero
00pazoBaHUs Y,

— IIpuxaza Munnpocsemenust Poccun ot 18.05.2023 Ne 371 «O6 yTBep)aeHUU
denepanbpHO 00pa30BATENBLHON MPOTPAMMEI CPEAHETO 00IIIEro 00pa3oBaHUNY;

— CanurapasiMu  TipaBuiiamu u HopMmamu  CanlluH 1.2.3685-21 «I'uruennueckue
HOPMATHBBI U TpeOOBaHMS K 0OecreueHrnIo 0€30MacHOCTH U (M) O€3BPEAHOCTH ISl YeTIOBEKa
(bakTOpoB cpeabl 0OUTaHUS», YTBEPKICHHBIMH MOCTAHOBJICHHEM | JTaBHOTO TOCYJapCTBEHHOTO
canuTapHoro Bpaua Poccuiickoit ®eneparuu ot 28.01.2021 Ne 2;

— Canurtapueivu  npaBwiamu  CIIT 2.4.3648-20 «CaHUTapHO-3MTUIEMUOIOTHIECKUE
TpeOOBaHUSI K OpPraHW3aIUsSM BOCHUTAHHUS W OOYYCHHs, OTIbIXa WU O3JOPOBJIICHUS JAETEH H
MOJIOJIC)KN», YTBEP)KICHHBIMU TIOCTAHOBJICHHWEM [ JIaBHOTO TOCYAAapCTBEHHOTO CaHUTApHOTO
Bpaua Poccuiickoit denepannu ot 28.09.2020 Ne 28;

— 00pa3oBaTenbHON MPOrpaMMBbI cpeaHero oomero oopasoBanus Jlumes Ne 369,

Pabouas mporpamMma obecreunBaeT AOCTHKEHHE TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS
00pasoBaTenbHON MPOrpaMMBbl cpeHero oomero oopasoBanus Jlumes Ne 369.

PaGouas mporpamma coaepKuT:

— TlosicHUTENBHYIO 3aIIKUCKY;

— [Inanupyemble pe3ynbTaThl OCBOCHUS Y4eOHOIO Kypca;
— Conepxanue yueOHOTO Kypca,

— TemaTnueckoe miiaHUpPOBAHUE.

Pabouas nporpamma siBIsIeTCS 4aCThIO OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMBbl CPETHETO
obmero o6pa3oBanus Jlumes Ne 369, mnpunsToil pemenueM [lemarornyeckoro coseTa
JIuues Ne 369 (mporokon ot 29.08.2023 Ne 1), yTBepkACHHOM MPHUKA30M JTUPEKTOpA
Junest Ne 369 ot 01.09.2023 Ne 75/21-o0x.



Brimucka-u3BieueHne 3 OCHOBHOM 00pa3oBaTeIbHON
MIPOTPaMMBI CPETHETO O0IIero 00pa3oBaHuUs

JIunest Ne 369, npunsToit pemenuem [lemaroruaeckoro
coserta Jluriest Ne 369 (nporokoi ot 29.08.2023 Ne 1),
yTBeprkaAeHHOH mpuka3om ot 01.09.2023 Ne 75/21-ox
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IHHOACHUTEJBHAA 3AIINCKA

Pabouas mnporpamma yuebHoro kypca «l'eomerpusi» yriayOGIeHHOTO YpOBHS JUIs
obyuaroruxcst 10-11 xmaccoB pazpabdortana B coorBerctBue ¢ PI'OC COO, OOIT COO ¢ yuérom
COBPEMEHHBIX MHUPOBBIX TPeOOBaHMH, MPEIbABIIEMBIX K MaTeMaTHYeCKOMY OOpa3OBaHHIO, U
TpaAUIUil POCCHICKOTO o0Opa3oBaHus. Peamuzamus mporpamMMbl 00ecTICUMBACT OBJIAJICHHE
KJIIOYEBBIMM KOMITETCHLIUSMH, COCTABISIONIMMUA OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHus, LEJIOCTHOCTh OOLIEKYIbTYPHOTO, JUYHOCTHOIO M II03HABATEIHHOTO Pa3BUTHUS
JUYHOCTH 00YJarOIIUXCSI.

l'eomeTrpus sBnsieTcss OAHUM U3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHEro OOIIEero
o0pa3oBaHus, TaKk Kak 00ecrieunBaeT BO3MOXKHOCTh U3y4eHUS JUCLIUIUINH €CTECTBEHHO-HAyYHOU
HAIpPaBJIEHHOCTH U TPEAMETOB I'yMaHUTAapHOro HUKJA. [TocKoJbKy JOrMueckoe MBIIUICHHE,
dopmupyeMoe TpH HM3yYEHHH OOYYAIOIIMMHUCS TIOHATHHHBIX OCHOB TE€OMETPUH, TIpHU
JOKA3aTeNbCTBE TEOPEM M IOCTPOCHHM IEMOYKHU JIOTHUECKUX YTBEP)KIEHUN IpU pelIeHUH
TreOMETPUYECKUX 3334, YMEHHME BBIIBUTaTb M ONPOBEpPrarh THIIOTE3bl HENOCPEICTBEHHO
UCIIOJIB3YIOTCSl TIPU PEIICHUU 3aJa4 €CTECTBEHHO-HAyYHOTO IMKJIA, B YACTHOCTH (PU3NYECKUX
3aad.

Lenb ocBoeHUs mporpaMMbl yuebHoro Kypca «I'eomerpusi» Ha yriyOJaEéHHOM ypOBHE —
pa3BUTHE HMHIUBUAYAJIbHBIX CIIOCOOHOCTEH OOY4YalOUIMXCS MPU HM3YYEHUH TE€OMETPHH, Kak
COCTaBJISIIONIEH TIpeaAMeTHOW oOmactn «Marematuka ¥ WH(MOpMATHKa» dYepe3 obecreueHue
BO3MOXXHOCTH TPUOOpETEHHUs] U WCHOJIb30BaHUS 0ojiee TITyOOKHX T'€OMETPHUUECKUX 3HAHHWNA U
NeCTBUH, CHelU(PUUHBIX T€OMETPUH, U HEOOXOJUMBIX Ul YCHEIIHOTO MPO(eCCHOHATBHOIO
00pa3oBaHus, CBA3aHHOTO C HCIIOJIb30BAaHUEM MaTEMaTHKH.

[IpropuTeTHBIME 33/1a4aMH Kypca T€OMETPUH Ha YIriayOIEHHOM YPOBHE, PACIIUPSIIOIIUMHU
U YCHJIMBAIOIIMMU Kypc 0a30BOT0 YPOBHS, SIBISIFOTCSL:

paciidpeHre TMpeACTaBiIeHHs] O TeOMETPUM KaK YacTH MHPOBOW KYIbTYpbl H
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H I€OMETPUH C OKPYXKAIOIIUM MHPOM;

dbopMUpOBaHHE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (QHUIypax Kak O BaKHEHIINX
MaTeMaTHYECKUX MOJIEIISIX, TO3BOJISIONINX OMMCHIBATh M U3yYaTh pa3HbIC SIBICHUS OKPY>KAIOIIETO
MUpa, 3HaHWE MOHATUHHOTO ammnapara o paszaeny «CrepeoMeTpus» y4eOHOTro Kypca reoMeTpuu;

(dbopmMHpoBaHKE YMEHUS BJIaJIeTh OCHOBHBIMU MOHATUAMU O MPOCTPAHCTBEHHBIX (PUTYpax
U MX OCHOBHBIMU CBOWMCTBaMH, 3HAHUE TeopeM, POpMYyJT U yMEHHE UX NPHUMEHSATb, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CIIOCOOBI PELICHUS 3a/1ay;

dbopMHpOBaHHE YMEHHUs pacro3HaBaTh Ha 4YEpTEkKaxX, MOJEISIX M B peaJbHOM MHpE
MHOTOTPAaHHHKH U TeJla BPaIeHUs, KOHCTPYUPOBAaTh T€OMETPUUYECKHE MOJICIIH;

dbopMUpoBaHHE  TOHMUMAaHHUS ~ BO3MOXKHOCTH  AKCHOMAaTHYECKOrO  IMOCTPOCHHUS
MaTeMaTHYeCKUX Teopuil, (popMupoBaHHE MOHMMAHUS POJIM AKCMOMATHKU TPU MPOBEICHUH
pacCyXIeHHUi;

¢dopmMHpoBaHHE yMEHHUS BJIAJETh METOJAMH J0Ka3aTEIbCTB M AITOPHUTMOB pEIICHUS,
YMEHHMSI MX TPUMEHATh, TMPOBOJUTH JOKa3aTeIbHBIE pPACCY)XIEHUS B XOJE pelIeHUs
CTEPEOMETPUYECKUX 337ad M 3aJad C [PAKTHUYECKHUM cojepkKaHHeM, (OpMHUpOBaHUE
IPEJCTaBICHUs]T O HEOOXOIMMOCTH JOKa3aTeNbCTB INpU OOOCHOBAaHUM MAaTEMaTHYECKUX
YTBEP)KICHHUM U POJIM aKCHOMATHUKH B IPOBEICHUH JICAYKTUBHBIX PACCYKICHUIA;

pa3BUTHE U COBEPIICHCTBOBAHWE HWHTEIUICKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
00yJaromuxcs, MO3HABATEIbHOM aKTUBHOCTH, MCCIIEOBATEIbCKUX YMEHHH, KPUTUYHOCTH
MBIIUICHUSI, UHTEpeca K U3YYEHUIO T€OMETPHH;

¢dopmupoBanrue (YHKIIMOHAIBHOW TI'PaMOTHOCTH, pEJIEBAHTHOW TI'EOMETPUHU: YMEHUS
pacrno3HaBaTh IPOSBIECHUS TEOMETPUUECKUX MOHITUN, 00bEKTOB U 3aKOHOMEPHOCTEH B peabHbIX
KU3HCHHBIX CHUTYallMsIX W TPU H3YYEHUH JPYIMX Yy4eOHBIX NPEIMETOB, MPOSBICHUS



3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, MOJEIUPOBAHUS PEAJbHBIX CHUTYallUi, HCCIIEIOBAHUS
IIOCTPOCHHBIX MOJEJIEH, NHTEPIPETALH IT0OJy4CHHBIX PE3YJIbTAaTOB.

OCHOBHBIMU COJIEpKATEIHHBIMH JIMHUSAMH ydeOHOTO Kypca «I'eomerpusi» B 10-11 kmaccax
ABIAIOTCA: «lIpsAMBle M IUIOCKOCTH B IpocCTpaHcTBe», «MHororpanHukn», «Tena BpameHus»,
«BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBEY, «/|BHIKEHNUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®I'OC COO TtpeboBaHUE «yMETh ONEPHPOBATH MOHATHIMUNY,
pElIeBaHTHBIMH T€OMETPHUH Ha YriayonéHHOM ypoBHEe oOyuenus B 10-11 kiaccax, OTHOCHTCS KO
BCEM COJEpXKATENbHBIM JIMHUAM Y4eOHOro Kypca, a (OpMHpPOBAHHME JIOTHUECKUX YMEHHH
pacrpenensercs He TOIBKO MO CoIepKaTebHBIM JIMHUAM, HO M 110 rojiam o0y4yenus. Coaepixanue
00pa3zoBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaraM OCBOoeHUs1 DenepanbHO paboueii
IPOTPaMMBI, pacrpeieIEHHBIM 110 TOaM 00y4eHUsl, CTPYKTYPHUPOBAHO TAKMM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, IPUHIUIIHAIBHBIM BOIIPOCAM 00y4Yaromuecs o0paaiuch HEOJHOKPATHO. DTO
MO3BOJIIET  OpPraHMU30BaTh  OBJAJCHHE TEOMETPUUYECKMMHU TOHATUAMU U  HaBBIKaMU
II0CJIEI0BATENBHO M MOCTYNATEIbHO, C COOJIOACHUEM IPUHIMIA MIPEEMCTBEHHOCTH, & HOBBIE
3HaHUS BKIIIOYATh B OOIIYIO CHCTEMY I'€OMETPHUECKUX MPEACTABICHUI 00yUJaromUXCsl, paCIIUpPSs
U yriy6uiss e€, o0pa3ys IpOYHbIE MHOYKECTBEHHBIE CBSI3U.

[lepexona K U3y4EHUIO TEOMETPUU Ha YTIyOJIEHHOM YPOBHE MO3BOJISET:

co3nath yciaoBua aiua auddepeHumanuu oOydeHMs, NOCTPOCHHUS WHAWBUIYAJIBHBIX
0o0pa3oBaTeNbHBIX  MpPOrpamMM, OOECHeYnuTh  YrIyONE€HHOE HW3Y4YeHHE TEOMETpHUH  Kak
coCTaBJsItoNeH yaeOHoTo ipeamera «MareMaTuka,

MOJITOTOBUTH O0YYAIOIIUXCS K MPOJODKEHUIO M3YUYEeHUSI MaTeMaTHKU C Y4€TOM BbIOOpa
Oynymeir mpodeccuu, obecrieunBas TPEEMCTBEHHOCTh MEXKIYy OOIMMUM M TPOQECCHOHATBHBIM
o0Opa3oBaHHEM.

Ha wmsyuenue yueOHoro kypca «I['eomeTrpusi» Ha yriyOoJ€HHOM ypoBHE oTBomuTcs 204
yaca: B 10 kitacce — 102 yaca (3 yaca B Hegento), B 11 kimacce — 102 yaca (3 1yaca B Hezelo).

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA VYYEBHOI'O KYPCA
«T'EOMETPHUSL. YTJIYBJIEHHBIN YPOBEHb»

JIMYHOCTHBIE PE3YJIbTATBI

1) rpa:xxnanckoe BocnuTaHue:

cOPMUPOBAHHOCTh TPAKIAHCKON TMO3MIMKA OOydYalOmIErocss KaK aKTUBHOTO H
OTBETCTBEHHOI'O 4JIEHAa POCCHICKOro OOIIeCTBA, MPEACTABIEHHE O MaTEeMaTHYECKHX OCHOBaX
(GYHKIIMOHUPOBAHHS PA3NUYHBIX CTPYKTYp, SBICHUH, NPOIEAYp TpakIaHCKOTO OOIecTBa
(BBIOOpPBI, OMpPOCHI U JAPYroe), yMEHHWE B3aWMOJEHCTBOBATH C COIMAIbHBIMH WHCTUTYTaMHU B
COOTBETCTBUU C UX QYHKIUSIMU U Ha3HAUCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OPMHPOBAHHOCTH POCCUNMCKOM Ipa)1aHCKOM MACHTUYHOCTH, YBAXKECHUS K IPOLUIOMY U
HACTOSIIIEMY POCCHMCKOM MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K JOCTHXKEHHSIM POCCUMCKHX
MaTeMaTUKOB M POCCUKMCKON MAaTeMaTUYECKOM IIKOJbI, MCIOJB30BAHUE ITHUX IJOCTHUKEHUN B
JIpYTUX HayKax, TEXHOJIOTUAX, cpepax SIKOHOMUKH;

3) AyXOBHO-HPAaBCTBEHHOE BOCIIMTAHME:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH pOCCHMHCKOro Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O0 CO3HAHUS, TUUECKOTO MOBEACHMUS, CBI3AHHOTO C MPAKTUUYECKUM ITPUMEHEHUEM
JOCTH>KEHUN HAyKu W JEATEIbHOCTBIO YYEHOIO, OCO3HAHME JIMYHOTO BKJAJA B MOCTPOCHHUE
YCTOHYHBOTO OyIyIIEro;

4) acTeTHYECKOE BOCIIUTAHME:



ACTETUYECKOE  OTHOILIEHHE K  MHpPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ad, peIIeHUuH, pPacCyXACHUH, BOCHPHUUMYHBOCTh K
MAaTCMAaTUYCCKHUM aACIICKTaM pa3JIMYHbIX BUJO0B UCKYCCTBA,

5) pusznyeckoe BoCcIUTAHUE:

C(bOpMHpOBaHHOCTB YMCHUA NPUMCHATh MATECMATUYCCKUEC 3HAHUS B UHTCPECAX 3J0PpOBOT'0
u Oe3omacHoro oOpa3a >KW3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0pPOBBIO (310pOBOE
nUTaHue, cOATAHCHPOBAHHBIN PEXXUM 3aHATHH U OT/AbIXA, peryyspHas (pu3nuecKasi akTUBHOCTB),
¢buznyecKoe COBEPIICHCTBOBAHHE MPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTENIBHOMN 1€ATEIbHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTb K TPY/y, OCO3HAHUE LIEHHOCTH TPYAOII00Ms, HHTEpEC K pa3iuuHbIM chepam
HpO(bGCCI’IOH&HBHOﬁ ACATCIBbHOCTH, CBA3aHHBIM C MaTeMaTUKON U eé MNPpUIO0KCHUAMH, YMCHHC
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynmymied mnpodeccun W pearru30BBIBATH COOCTBEHHBIC
KHU3HCHHBIC IIJIaHBI, TOTOBHOCTHh H CHOCO6HOCTB K MAarcMaTU4CCKOMY 06pa303aHmo )41
€caM000pa30BaHuUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEILICHUU
MPAKTUYECKHX 3a7a4 MaTEMAaTHUECKON HAPaBICHHOCTH;

7) 3K0J10ruYecKoe BOCIIUTAHME:

C(bOpMHpOBaHHOCTB DKOJIOTHYECKON KYJIbTYpPbI, IMOHUMAHHUC BJIUAHUA COLUAJIBHO-
SKOHOMMYECKHUX TPOILIECCOB HA COCTOSHUE MPUPOAHOM M COLMAIBHOM Cpellbl, OCO3HAHUE
rn06aan0ro XapaKTepa 9KOJIOTHICCKUX HpOGJ’IGM, OpHUCHTAl WA Ha MIPUMCHCHUC MATEMATUICCKUX
3HAHUU 7S pellieHus 3a/1a4 B 00J1aCTH OKPY’KaloIel cpeibl, INIAHUPOBAHKE TIOCTYIKOB U OLIEHKU
MX BO3MOXHBIX IOCIIEICTBUI JJIs1 OKPYKAIOILIEH Cpelbl;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(hOpPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIECTBEHHOM MPAKTHKH, MOHMMAaHHE MaTeMaTU4YeCKONl HayKu Kak cdepsl
YeJI0BEUECKON ACATCIbHOCTH, 3TAIIOB eé Pa3BUTHA U 3HAYUMOCTHU IJId Ppa3BUTHA HHUBUJIN3ALIUH,
OBJIaJICHHUE SI3bIKOM MaT€MAaTHKH U MaTeMaTUYeCKOW KyJIbTypOi Kak CpeICTBOM MO3HAHUS MUDA,
TOTOBHOCTL OCYHICCTBJIATH MPOCKTHYIO U UCCICAOBATCIBCKYIO ACATCIBHOCTD MHAUBUAYAJIBHO U
B IpyIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEPCAJIbHbIE YUeOHbIe 1elCTBHS

ba3soBble Jlornyeckue 1ecTBUSA:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKU MaTeMaTUYeCKUX OOBEKTOB,
NOHATUH, OTHOWICHMHA MEXAY TMOHATUAMH, (OpPMYTUpOBaTH ONpEACTCHUS  MOHATHH,
yCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KiIaccu(UKAMKM, OCHOBaHMS NS 0000IIeHus Hu
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIU3A;

BOCIPUHUMATh, (OPMYIUPOBATH U TPEOOpPA3OBBIBATH CYXKICHHS: YTBEPAWUTEIbHBIE U
OTpULATCIIbHBIC, CIMHUYHBIC, YHACTHBIC 1 O6H_II/I€, YCJIOBHBIC;

BBISIBJISITH MaTeMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTUBOPEUHsS B (akrax,
JaHHBIX, H3.6JIIOI[CHI/I$IX )41 YTBCPIKIACHUAX, npeajiaratb KpUTCpUU JJISL BBISIBIICHUA
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHIL;

ACJIaTh BBIBOJALI C HMCIIOJIB30BAHHUCM 3dKOHOB JIOTUKH, ACAYKTHBHBIX W HWHIAYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHU I IO aHAJIOTHH;

MNpOBOAUTL CAMOCTOATCIIBHO JOKA3aTCIIbCTBA MATCMATUYCCKUX YTBep)KI[CHI/Iﬁ (HpHMBIG u
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIUIO, MPUBOAUTH MNPUMEPHl W KOHTPIPHUMEPHI,
O6OCHOBBIB3.TB COGCTBGHHBIG CYKACHUA U BBIBOJBI,

BBIOMpATh Croco0 pemeHus y4eOHOM 3amgaum (CpaBHUBATh HECKOJBKO BapHaHTOB
peuicHu, BI:I6I/IpaTI> HaI/I6OJIee HO,Z[XOI[HH_II/Iﬁ C yLIéTOM CaAMOCTOATCIIBHO BBIACIICHHBIX
KPUTEPHUEB).



ba3oBble ucciegoBareabckue JeHCTBUA:

HCIIO0JIh30BaTh BOIIPOCHI KAaK UCCIEA0BATEIIbCKUI MHCTPYMEHT MTO3HaHUsI, (HOPMYIHUPOBATh
BOIPOCH], (UKCUPYIOIINE NPOTHBOpEYHE, NpoOJIeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
dbopMHpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHCHHC,

HpOBOI[I/ITB CaMOCTOSTCIIBHO CH.HaHI/IpOBaHHHﬁ BKCHepI/IMGHT, HCCJICOIOBAHUC 110
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SIBJICHHS, TPOIECCa, BBISBICHUIO
3aBUCHUMOCTEN MEXy 00bEeKTaMHU, SIBICHUSIMH, IPOLIECCaMHU;

CaMOCTOATENbHO (POpMYyIHMpOBaTH 000OIIEHNS W BBIBOIBI IO PE3YJIbTaTaM MPOBEAEHHOTO
Ha6JIIOI[eHI/ISI, HCCICAOBaHUsA, OICHUBATH ,Z[OCTOBepHOCTI: HO.HyLIeHHI:IX pe?)y.HI:TaTOB, BBIBOJIOB U
00001IeHNI;

MIPOTHO3UPOBATH BO3MOXKHOE PA3BUTHUE IMPOIIECCa, a TAKXKE BBIBUTATh MPEIIOJIONKEHUS O
€ro pa3BUTHHU B HOBBIX YCJIOBUSIX.

Padorta ¢ undopmanmeii:

BBISIBIIATH A€PUITUTH HHGOPMAIINH, JTAHHBIX, HEOOXOIUMBIX ISl OTBETa Ha BOTIPOC U IS
peuieHus 3a1a4u;

BBIOMpAaTh HMHPOPMAIMIO W3 HCTOYHUKOB PA3JMYHBIX THIIOB, aHAJU3HPOBATh,
CHUCTEMaTH3UpOBaTh M HHTEPIPETUPOBATH HMH(MOPMALMIO pPA3JIMYHBIX BHIOB H  (popm
MIPEJCTABIICHUS;

CTPYKTYpUpOBaTh  HMH(POpMALMIO, TPEACTaBIATH €€ B  pa3IMyHbIX  (opMmax,
WJUTFOCTPUPOBATH TPadUIECKU;

OLIEHUBATh HAAEKHOCTH HMH(OpPMAIMK IO CaMOCTOATENBHO Cc(HOpMYIHPOBAHHBIM
KPUTEPUSIM.

KoMMmyHnKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiicCTBUS

O0menue:

BOCIIPUHUMATh U (OPMYIHPOBATH CYKAEHHUS B COOTBETCTBHH C YCIOBHSAMH W IEISIMU
oOIIeHus1, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOYKY 3PEHHMSI B YCTHBIX M IHCHhMEHHBIX
TEKCTaX, JaBaTh MOSCHEHHUS MO XOAY PEIICHUs 33/1a41, KOMMEHTHPOBATh ITOJIYyYEHHBIN PE3yIbTaT;

B X0Jie 00CYX/IEHUS 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYX/IaeMOW TE€MBI, POOJIEMBI,
pemiaeMoii 3a/1au, BHICKA3bIBATh HJICH, HAILICJICHHBIE HAa IMOWCK PEIICHHUS, COMOCTABIATH CBOU
CYXJIEHUS C CY)KICHUSMHU JPYTrUX YYaCTHHUKOB JMAIOra, OOHapYKUBATh pa3iMyhe M CXOJCTBO
HO3UIHIA, B KOPPEKTHOU opme GOopMyIHPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHUS;

NPEJCTABIATh PE3YyIbTaThl PELICHUs 33/Ja4H, SKCIIEPHUMEHTA, UCCIEIO0BaHM, MPOEKTa,
CaMOCTOSATENIFHO BHIONPATh (hopMaT BBICTYIIJIICHHUS ¢ YIETOM 3ajjad IMPE3eHTAUU U 0COOCHHOCTEH
ayJIUTOpPHUH.

PeryasitTuBHbIe yHHBepcaJIbHbIe y4eOHbIe AelicTBUS

Camoopranuszaums:

COCTABIIATh IUIAH, AITOPUTM PEIICHUS 3aJaud, BBIOMPATh CHOCOO pemeHHus ¢ y4eTom
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHpPOBATh U KOPPEKTHUPOBATh
BapUaHTHI peIIeHUH ¢ yu€TOM HOBOM MH(pOpMAaLIUK.

CaMOKOHTPOJIb, YMOIHOHAJIbHBIH HHTELIEKT:

BJIaJICTh HaBbIKAMH MTO3HABATEIBHON peduieKCuU KaK 0CO3HAHMS COBEPIIAEMBIX NCHCTBUN
U MBICIUTENIBHBIX IPOLIECCOB, HX PpE3yJbTaTOB, BIAJAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIA IIPOLIECCA U pe3yNbTaTa pEIIEeHUs MaTEMAaTUUECKON 3a1a4H;

IPEIBUIETh TPYOHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEIICHUU 3alayd, BHOCHUTH
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIEHHBIX OIMINOOK,
BBISIBJICHHBIX TPYJHOCTEN;



OLIEHUBATh COOTBETCTBHE pe3yJbTaTa LEIHM M YCIOBUSAM, OOBSICHATH NPUYUHBI
JOCTHIKECHUS MM HEJOCTIDKCHHUS Pe3yIbTaTOB AEATEIbHOCTH, HAXOIUTh OMIMOKY, 1aBaTh OLEHKY
npuoOpPEeTEHHOMY OTIBITY.

CoBMmecTHas1 1eATEIbHOCTh:

MOHMMATh U HMCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON M MHAWBUAYAIbHOW PabOTHl IpU
pemieHnH y4eOHBIX 3a7ad, TNPHUHAMATH IEJdb COBMECTHOM JESTeNbHOCTH, IIIAaHUPOBATh
OpraHu3allii0 COBMECTHOM pPabOTHI, pacrpenensaTh BHIbI paboT, JOTrOBapHBAThCs, OOCYXAATh
MPOIIeCC U Pe3ynbTaT paboThl, 0000IIaTh MHEHUST HECKOJIBKHX JIFOJICH;

Y4acTBOBaTh B TPYNMNOBBIX (opmax paboThl (00CYXIeHHs, OOMEH MHEHUH, «MO3TOBBIE
IITYpPMBD» ¥ HHBIE), BBIIOJIHATH CBOIO YaCTh Pa0OTHI M KOOPJMHUPOBATH CBOU ACHCTBHS C APYTUMHU
YJIeHaMM KOMaH/Ibl, OIICHMBATh KAaueCTBO CBOETO BKJIaZa B OOLIMI MPOAYKT MO KPUTEPHUSM,
cOpMyTHPOBAHHBIM YJYaCTHUKAMU B3aNMO/ICHCTBUSL.

INPEAMETHBIE PE3YJIBTATbBI

K xonity 10 kaacca o0ydarommiicss HAy4YUTCS:

— cBOOOJIHO ONEPUPOBATH OCHOBHBIMH MOHATHAMH CTEPEOMETPHHU NPH PELICHUH 3aa4
U TIPOBEJICHUN MaTeMaTHUECKUX PACCYXKICHUH;

— TpPHUMEHATh aKCHOMBI CTEPEOMETPHUM U CIEACTBHS W3 HHUX TMPH PEHICHUU
TCOMETPUYCCKUX 3a]1aY;

— KJIaccu(UUIMPOBATh B3AUMHOE PACIIONIOKEHHE MPSAMBIX B IPOCTPAHCTBE, IIIOCKOCTEH
B IIPOCTPAHCTBE, MPSIMBIX U TJIOCKOCTEH B IPOCTPAHCTBE;

— CcBOOOJIHO ONIEPUPOBAThH OHSATHSIMH, CBSI3aHHBIMHU C YTJIaMU B MIPOCTPAHCTBE: MEKIY
OPSMBIMU B IPOCTPAHCTBE, MEXK1Y MPSIMOH U MJIOCKOCTHIO;

— cBO0OOJIHO OTMEPUPOBATh MOHATUSIMH, CBA3aHHBIMU C MHOTOTPaHHUKAMH;

— CcBOOOJIHO pAacro3HaBaTh OCHOBHBIC BHUIBI MHOTOTPAaHHHKOB (IIpH3Ma, MUPaMUA,
MPSIMOYTOJIBHBIN TTapajuieenume, Ky0);

— KJaccu(uuupoBaTh MHOTOTPAHHUKH, BEIOMpAst OCHOBAHUS JUIsI KilacCU(UKALUY;

— CcBOOOJHO OINEpPHUPOBATH IOHATHUAMH, CBS3aHHBIMH C CEYCHHMEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

— BBINOJHATH HapaJjIeIbHOE, IIEHTPATHHOE U OPTOTOHAIEHOE MPOSKTHPOBaHUE PUTYP
Ha IJIOCKOCTb, BBIITOJTHATH H300paKeHUsT GUTYP HA TUIOCKOCTH;

— CTPOMTbH CEUYEHUS] MHOTOTPAHHUKOB Pa3IMYHBIMU METOJaMH, BHITIOJIHATH (BBIHOCHBIC)
TUIOCKHUE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BH]I CBEPXY, COOKY, CHU3Y;

— BBIUMCIIATH IUIOMIAJM TOBEPXHOCTEH MHOTOTPAaHHHMKOB (MpH3Ma, THPaMHIA),
TeOMETPUYECKUX TeJ C MPUMEHEHUEM (hopMy;

— CcBOOOJHO OMEPUPOBATh MOHSATHSIMU: CUMMETPHs B TPOCTPAHCTBE, IIEHTP, OCh U
TUTOCKOCTh CHMMETPUH, IEHTP, OCh M TNIOCKOCTh CHMMETPUHU (PUTYPBI;

— CcBOOOJIHO ONEPUPOBATH MOHATUSAMH, COOTBETCTBYIOLUIMMH BEKTOPAM M KOOpAUHATAM
B IIPOCTPAHCTRBE;

— BBINOJHATH ACHCTBUS HaJl BEKTOPaMHU;

— pemarh 3aJaud Ha JIOKa3aTebCTBO MATEMATHYECKMX OTHOUICHUH M HAaXOXKICHUE
TC€OMETPUYCCKUX BEITUYMH, IPUMEHSISI U3BECTHBIC METO/IBI TIPU PEIICHUH MaTeMaTHUECKUX 3a/1a4
MOBBIIIEHHOTO ¥ BBICOKOTO YPOBHS CJIOKHOCTH;

— IPUMEHSATH pocTeumme MIPOrpaMMHBbIE cpencTBa " 3JEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a]1a4;
— WU3BIIEKaTh,  IpeoOpa3oBbIBATH M WHTEPHOPETUPOBaTh  HMHPOPMALMIO O

MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO Ha YepTekKaX U PUCYHKAX;



— TMpPHUMEHATH IOJyYEHHbIC 3HAHMS Ha NPAKTUKE: CPaBHUBATh M aHAIN3UPOBATH
peanbHbBIE CHTyallud, TPUMEHSTh W3YUYEHHBIC TIOHATHS B TIPOLIECCe TOMCKA pEIIeHUs
MaTeMaTHYeCKU CPOPMYIMPOBAHHONW MPOOIEMBI, MOJIEIUPOBATh PEAJIbHbIE CUTYallMM Ha SI3bIKE
Te€OMETPHH, UCCIIEA0BATh IOCTPOCHHBIE MOJIENH C UCTIOJIb30BAHUEM I'€OMETPUUYECKUX MOHATHH U
TEOpeM, ammapara aireOpbl, pellaTh MPAKTUUYECKUE 3a/Jadyd, CBS3aHHBIE C HaXOXJIECHHEM
TreOMETPUYECKUX BEITHYNH;

— HMeTb NpPEJCTaBJIEHUS] 00 OCHOBHBIX 3Tamax Pa3BUTHUS IE€OMETPUM KaK COCTABHOM
YyacTu (yHAAMEHTa pa3BUTHS TEXHOJIOTHII.

K konmy 11 knacca oOyyaromuiicss HAy49uTCs:

— CcBOOOJIHO ONEPUPOBATH OHATHAMM, CBI3aHHBIMH C LIWJIMHPUUYECKON, KOHUYECKOH 1
chepruyecKkoit TOBEPXHOCTSAMHU, OOBSICHATH CITIOCOOBI IMTOTYUEHNS,

— ONepUpOBaTh MOHATHIMHU, CBA3aHHBIMU C TeJIaMH BPALICHUA: [IUIUHIPOM, KOHYCOM,
chepoii u mapowm;

— pacrio3HaBaTh Tela BpameHus (IUINHIP, KOHYC, cdepa U map) U 00bSACHITH CIIOCOOBI
MOJIyYEHHUS TeJl BPAICHUS;

— KJIacCU(pULMPOBATh B3aMMHOE PACIIOJIOKEHHE CHEPBI U TNIOCKOCTH;

— BBIUUCJIATh BEJIMYMHBI AJIEMEHTOB MHOTOTPAHHUKOB U TeJ BpallleHHs, 00bEMBI U
IUIOIAAM TIOBEPXHOCTEH MHOIOTPAaHHUKOB M TE€JI BpAIIEHUS, TE€OMETPUUYECKUX Tel ¢
npUMEHEHHEM (OpMYIT;

— CcBOOOJIHO OIIEpUPOBATh MOHIATUAMH, CBSI3aHHBIMU ¢ KOMOMHALMSMU TeJl BPALlCHUs U
MHOTOTPAaHHUKOB: MHOTOTPAaHHHK, BIHCAHHBIA B cepy M OMUCAHHBIN OKOIO cdepsl, chepa,
BIIMCAHHAsl B MHOTOTPaHHUK WJIM TEJIO BPAILICHHUS;

— BBIUUCJIATH COOTHOIIECHUS MEKAY IJIOLIAIIMU TOBEPXHOCTEH 1 00BEMaMU MOT00HBIX
TeJI;

— un300paxaTh H3y4yaemble (UIypHl, BBINOJHATH (BHIHOCHBIC) IJIOCKHE YEPTEKU U3
PUCYHKOB MpPOCTBIX OOBEMHBIX (DUryp: BHJ CBEpXy, COOKY, CHHU3Y, CTPOUTb CEYEHHUS Tel
BpALICHHUS;

— W3BJIEKaTh,  MHTEPIPETUPOBaTH U  IpeoOpa3oBbIBaTh  HH(POPMALMIO O
IIPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTYpax, MPEICTABICHHYIO Ha YEPTEKaX U PUCYHKAX;

— cBOOOJIHO OTIEpUPOBATH MOHATHUEM BEKTOP B IIPOCTPAHCTBE;

— BBINOJIHATH ONEPALUHU HAJl BEKTOPAMHU;

— 3aJaBaTh IJIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CUCTEME KOOPIUHAT;

— pemaTb TEOMETPUYECKHE 3aJaud Ha BBIYUCICHHE YIJIOB MEXKIY MPSAMBIMH U
IUIOCKOCTSIMH, BBIYMCIICHHE PACCTOSHHHA OT TOYKM 10 IUIOCKOCTH, B IIEJIOM, Ha NPHMEHEHHE
BEKTOPHO-KOOPAMHATHOTO METO/1a NPH PEIICHUH;

— CcBOOOJIHO ONEPUPOBATh MOHATHSIMH, CBA3aHHBIMU C JBM)KEHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA JIBM)KCHHIA,

— BBINOJHATE M300pa)KE€HUsT MHOTOTPAHHUKOB M TEJ BpALEHHWs IpPU MapajuieIbHOM
NIEPEHOCE, LICHTPAJIBHON CUMMETPHUH, 3€pKAIIBHON CUMMETPUHM, IIPU IIOBOPOTE BOKPYI IIPSIMOM,
npeoOpa3oBaHusl TIOI00WS;

— CTPOMTH CEUEHUS MHOTOTPAaHHUKOB W TeJ BpalleHHs: CEYEHHUS UMIMHIPA
(mapayuiebHO W TEPIEHAMKYISIPHO OCH), CEUYEHHs KOoHyca (mapajielibHble OCHOBAaHUIO U
IPOXOJALINE Yepe3 BEPIINHY), CEUCHHUS 11apa;

— HCHOJB30BAaTh METOJBI MMOCTPOEHUS CEUCHH: METOJ CJIEI0B, METOJ BHYTPEHHEIO
IPOCKTHUPOBAHUS, METO]I TIEPEHOCA CEeKYILEH MITOCKOCTH;

— JI0Ka3bIBaTh F€OMETPUYECKHUE YTBEPKACHHUS;

— IpPHUMEHATh TeOMETpUYEeCKHe (DAaKThl JUIsl pElIeHHs CTEPEeOMETPUUYECKUX 3ajad,
IPENOoNaraloIiuX HECKOJIBKO IIaroB PeleHMs], €CIM YCIOBHUS NMPUMEHEHHUs 33aJaHbl B SBHOU U
HEsIBHOHU (opme;



— pemarh 3aJaud Ha JOKa3aTeIbCTBO MATEMAaTHYECKUX OTHOILIEHUNW U HaXOXIACHUE
F€OMETPUUYECKHUX BEJINYUH;

— TMPUMEHATH MPOTPAMMHBIE CPEJICTBA U 3JEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI
IIPU PEIICHNN CTEPEOMETPUUECKHX 3a]1aY;

— TPUMEHATh TIONyYCHHBbIC 3HAHUS Ha MPAKTUKE: CPaBHHUBATh, AHAIM3UPOBATH H
OLICHUBATh peallbHbl€ CUTYyallid, MPUMEHSATh H3yYEHHbIE IOHSTHS, TEOpPEMbl, CBOWCTBA B
Ipolecce MOMCKa pPELICHUS MaTeMaTHYecKd CPOpMYIHMpPOBAHHOM MpoOIEeMBbl, MOAEIUPOBATH
peaibHble CHUTyallMd Ha S3bIKE T[EOMETPHUM, KCCIIEIOBaTh IOCTPOCHHBIE MOJEIH C
HCIIOJIb30BaHNEM F€OMETPUUECKUX MTOHATHI U TEOpeM, arrapaTa ajlreopsbl, peniaTtb NpakTHYeCKue
3a/1a4u, CBA3aHHBIE C HAX0XK/ICHHEM I'€OMETPUUECKUX BEIUYHH;

— HMEeTh NpeAcTaBieHUuss 00 OCHOBHBIX dTamax pa3BUTHUS T€OMETPHUHM KaK COCTaBHOM
yacT (pyHAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

COJIEP)KAHUE YYEBHOI'O KYPCA «T'EOMETPHUA. YIJIYBJEHHBIN
YPOBEHDb»

10 KJIACC

IIpsiMbI€e U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE IOHATHSI cTepeoMeTpUr. Touka, psimasi, INIOCKOCTb, TpocTpaHcTBO. [TonsTre
00 aKCMOMaTHYECKOM IIOCTPOEHHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUH U CIICACTBUS U3 HUX.

B3auMHOe pacrionokeHue IpsMbIX B IPOCTPAHCTBE: IEPECEKAIOIUeEcs, apajlyIe/IbHbIE U
CKpeIuBaromuecs npsamele. [Ipu3Haku ckpemmBaromuxcs npsamsix. [lapamiensHOCTs NpsAMBIX 1
IJIOCKOCTEW B IIPOCTPAHCTBE: MApAJUICIIbHBIE IIPSMBIE B IIPOCTPAHCTBE, MAPALIEIBHOCTh TPEX
OpSIMBIX, MApaJUICJIbHOCTh MPSIMOM M INIOCKOCTH. [lapamnenbHoe W LEHTpaJbHOE
IPOEKTHPOBaHUE, U300paxkeHue Guryp. OCHOBHBIE CBOWCTBA NMapauI€IbHOIO MPOEKTHPOBAHUSL.
N3ob6pakenue ¢puryp B napauienbHON MPOEKIUH. YTIIBI C COHANPABIECHHBIMH CTOPOHAMH, YOI
MEXIy IPAMBIMH B IPOCTpaHCTBE. llapamienbHOCTh MIIOCKOCTEH: MapajlIeIbHBIE IUIOCKOCTH,
CBOWCTBA MapajieNbHBIX TuIockocTel. [IpocTeiiiie npocTpanCcTBEHHBIE (PUTYPBI HA MIIOCKOCTH:
TETPadp, NapajuIeICIUIE, IOCTPOCHUE CEUEHUM.

IlepneHIUKYIAPHOCTE MNpPSMOM U IUIOCKOCTH: IIEPIECHIUKYISPHBIE IpsIMBIE B
IIPOCTPAHCTBE, MPSAMBbIE NApaUICIbHBIE M MNEPHECHIUKYISIPHBIE K IUIOCKOCTH, IIPH3HAK
NEPHEHAUKYJIIPHOCTH IIPSIMOM U INIOCKOCTHU, TEOPEMA O NPSAMOM NEPIEHIUKYIIAPHON IIJIOCKOCTH.
OproronanbHOe NpoeKTUpoBaHUE. llepneHAuKyIIp M HAKIOHHBIC: PACCTOSHHE OT TOYKH [0
IUIOCKOCTH, PAacCTOSHHUE OT TMPSIMOH 10 IUIOCKOCTH, MPOEKIHs (UIypbl Ha IUIOCKOCTD.
[leprieHANMKYASIPHOCTD TIIOCKOCTEN: MPU3HAK MEPIEHANKYIIPHOCTH ABYX IUIOCKocTel. Teopema
0 TPEX NEPIECHAUKYIIAPaX.

VYTIib1 B IPOCTPAHCTBE: YTOJ MEXAY IPSAMOM U INIOCKOCTBIO, ABYTPAHHBIN YTOJ1, TMHEHHBIN
yroJl JABYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsble yribl. CBOWCTBa IUIOCKMX YIJIOB
MHOTrOrpasoro yria. CBONCTBa IJIOCKMX M JIBYI'PAaHHBIX YIVIOB TPEXTPaHHOro yriua. Teopemsl
KOCHHYCOB ¥ CUHYCOB JUIsl TPEXTPAHHOIO YIJIA.

MHororpaHHMKH

Bunasl MHOTOrpaHHMKOB, pa3sBEpTKa MHororpaHHuka. Ilpusma: n-yrosnpHas npusMma,
npsMasi U HaKJIOHHas NpHU3Mbl, OOKOBas M IOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
IOPSIMOYTOJIBHBIN Napajulelienunes U ero cpoiicTBa. KpaTuaiime HyTM Ha IOBEPXHOCTHU
MHOTOrpanHuka. Teopema Oiinepa. IlpoctpancTtBennas teopema Iludaropa. IMupamupa: n-
yrojipHasi NUpaMuia, MpaBUiIbHast U yceu€HHas nupaMmuabl. CBoiicTBa pédep U OOKOBBIX I'paHEei
IIPABWIBHOM nupaMuibl. [IpaBuibHBIE MHOTOIpAaHHUKHU: IpaBUIIbHAS NpHU3Ma U IIPABWIIBHAS
nUpamMu/a, MpaBUiIbHAas TPEyrojabHast TUpaMuia U IPaBUIbHBIN TeTpasip, KyO. [Ipencrasnenue o
IIPABWJIBHBIX MHOTOTPaHHMKAX: OKTa’Ap, NOACKA3IP U UKOCAdIP.



Brruucrienue 31eMeHTOB MHOTOTpPaHHHUKOB: p&Opa, nuaroHanu, yrisl. [Tnomans 60okoBoi
MOBEPXHOCTHU M TIOJIHOM MOBEPXHOCTH MPSIMOM MPU3MBI, TUIOIIAh OCHOBAaHUH, TeOpeMa 0 O0KOBOM
MOBEPXHOCTHU MpPsIMOM mpu3Mbl. [lnomans OOKOBOM MOBEPXHOCTH U MOBEPXHOCTH MPABUIIbHOM
IIUPAMHUJIBI, TEOPEMA O IUIOIIAIN YCEYEHHON TUPAMUIBL.

CuMMeTpust B NPOCTPAHCTBE. DJIEMEHThl CUMMETPUHU IPABUIIbHBIX MHOTOTPAHHMKOB.
CuMMeTpuss B MNpPaBUIBHOM MHOTOTPAHHHMKE: CHUMMETpHUS IapajlIeNeNuNe]a, CUMMETPUS
IIPABWIbHBIX IPU3M, CHMMETPHS MPABUILHON MUPAMHU/IBI.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHSA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOD, IJIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEApHBIC, COHANPAaBICHHBIE W IPOTUBOIOJIOXKHO HAaIPAaBJICHHBIC BEKTOpHL. PaBeHCTBO
BEKTOPOB. JIEMCTBUS C BEKTOpPAMHU: CJIOKEHHUE W BBIYMTAHUE BEKTOPOB, CyMMa HECKOJBKHMX
BEKTOPOB, YMHOKEHUE BEKTOpa Ha 4ncyio. CBONCTBA CIOKEHHS BEKTOPOB. CBOMCTBA YMHOXKEHHUS
BEKTOpa Ha 4uci1o. [lonsaTne KoMIutanapHble BEKTOpHI. IIpu3Hak KOMILUTAaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamnenenunena. Teopema O pPa3IoOKCHUMM BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. IIpsimoyronbHas cuctema koopanHat B npocTtpaHcTBe. KoopanHatel Bektopa. CBs3b
MEXIy KOOpJUHATAMM BEKTOPAa M KOOPAMHATAMHU TOYEK. YTOI MEXIy BeKTopamu. CKalspHOe
IIPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tena BpaleHnus

[lonsTus: UMIAMHAPUYECKAsT MOBEPXHOCTb, KOHMYECKAas IMOBEPXHOCTh, cdepuueckas
MIOBEPXHOCTh, 00pa3yIoNIKe MOBEPXHOCTEH. Tena BpaleHus: IUIHHIP, KOHYC, YCEYEHHBIH KOHYC,
cthepa, map. Bzaumuaoe pacnosnoxeHue chepbl U IIIOCKOCTH, KacaTelbHas MIIOCKOCTh K cdepe.
N3o6pakenue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka munuHapa u konyca. CuMMeTpusi cepsl
U 11apa.

O06BéM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME HPSAMOYTOIBHOTO
napajuiesenunena u cieacTBus u3 He€. OObEM MpsAMONW M HAKIOHHOM HPU3MBI, IMWIMHIpA,
nupamMubl 1 Konyca. O6bEM mapa 1 mapoBOro CerMeHTa.

KoMOunammu Tten BpaiieHuss U MHOrorpaHHukoB. [Ipu3ma, BhMcaHHass B LWJIMHID,
onucaHHas okojio mwiMHApa. Ilepeceyenue cdepbl U mapa ¢ miaockocteio. Kacanue mapa u
chepsl mockocTrio. [loHATHE MHOTOTpaHHUKA, OMTMCAHHOTO OKOJIO chephl, chepbl, BMUCAHHON B
MHOTOTPaHHMK WJIN TEJIO BPALCHMUS.

[Tnomane mMOBEPXHOCTH IMWIMHAPA, KOHYca, Tiomanas chepsl U e€ dacreid. [lomobue B
npoctpancTtBe. OrHomieHWe O00BEMOB, TUIOMIAAEH TOBEpXHOCTEH MOMOOHBIX  (QUTYD.
[IpeoOpazoBanue monobus, romorerus. Pemienue 3amad Ha IUIOCKOCTH C HCIOJIB30BaHHUEM
CTEpPEOMETPUUYECKUX METOJIOB.

[loctpoenne cedyeHWd MHOTOTPAHHMKOB W TeJl BpalllEHUS: CEUEHUs IWIMHIpA
(mapayuiebHO W TMEPIEHAMKYISIPHO OCH), CEUYEHHUs KOoHyca (mapaiielibHble OCHOBAaHUIO U
MPOXOJAIINE Yepe3 BEpUIMHY), CEUCHHs IIapa, METOJbl IMOCTPOCHHSI CEUYEHHUIH: METOJ| CIEe/IOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/] IEPEHOCA CEKYILEN IIIOCKOCTH.

BekTopbl M1 KOOPAUHATHI B IPOCTPAHCTBE

BekTops! B mpocTpancTBe. Onepanuy HaJ BEKTOpaMu. BEKTOpHOE yMHO)KEHHE BEKTOPOB.
CBolicTBa BEKTOPHOTO yMHOXEHHs. [IpsiMoyrosibHas cucTeMa KOOpPJIMHAT B MPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxenue Bekropa nmo 6aszucy. KoopanHaTHO-BEKTOPHBIM METOX IMpH
pELIeHUH TeOMETPUYECKUX 3a/1a4.

JBHKeHHS B IPOCTPAHCTBE

JIBmxenus mpoctpancTtBa. OrtoOpaxkeHus. JIBuxkeHus W paBeHCTBO (uryp. OO6mme
CBOMCTBA JIBWXXCHUU. Buabl NBMKCHUH: NAapajuICIbHBIA IIEPEHOC, LIEHTpalbHAsi CUMMETPUS,



3epKajibHasi CHMMETpPHS, TIOBOPOT BOKPYT mpsiMoii. [Ipeo6GpazoBanus nmogodus. Ilpsmas u chepa
Ditnepa.



TEMATHYECKOE INTAHUPOBAHHE

10 KUIACC

KoaunuecTBo yacon

Ne HaumeHoBaHue pa3iesioB u DJIeKTPOHHbIE (HU(ppoBHIE) .
n/n TeM MPOrpaMmbl Bcero Kourposbubie HpakTnyeckue o0pa3oBaTebHbIE pecypchl BocnuTaTe/bHLIH noTeHuHA
padoThI padoThl
Bubmuorexa [IOK DopMUpOBaHUE POCCUICKOM
1 Beenenne B crepeomerpuro 10 1 1 https://m.edsoo.ru/7f4131ce TpaxITaHCKOU UICHTHYHOCTH,
5 B3aumnoe pacnonoxeHne 3 1 bubnuotexa LIOK TIpHHAJITICKHOCTH K (16UIHOCTH
IPSAMBIX B IPOCTPAaHCTBE https://m.edsoo.ru/7f4131ce rpaxnaHn Poccuiickoi ?C,Z[EipaI_II/II/I;
3 [TapannenbHOCTh MPSMBIX U 16 1 1 bubaunoreka [JOK (bOpMHpOBaHvHe POCCHHCKOM
IUIOCKOCTEH B MPOCTPAHCTBE https://m.edsoo.ru/7f4131ce TPAKIAHCKOM HACHTHIHOCTH,
MIPUHAUISKHOCTH K HAPOIY
HepHeHHHKyH’IpHOCTE Bubnorexa [JOK Poccun kak UCTOUHUKY BIIACTH B
4 TPAMBIX H TTOCKOCTCH B 18 1 1 https://m.edsoo.ru/7f4131ce PoccuiickoM rocynapcrse u
TPOCTpaHCTBE CyOBEKTY ThICSUEIIETHEH
5 VIaTht 1 paccTosHus 29 1 bubmmorexa [IOK POCCHIACKOI TOCY1aPCTBEHHOCTH;
https://m.edsoo.ru/7f4131ce dopMHpOBaHHE YBAKEHHS K
Bbubaunorexa [JOK mpaBam, cBoOOIaM U
6 Muororpantkn 22 ! ! https:/ m.edS(])_E).ru/7f4131ce 003aHHOCTSM IpaskIaHIHa
Bu6nuoreka LIOK Poccun, popmupoBanme 1100BH K
! Bexropet B npocTpanctse 6 1 https://m.edsoo.ru/7f4131ce ponHoMy Kpaio; GopmupoBanue
mo6Bu k Ponnae; opmupoBanme
JI00BHU K CBOEMY HApOJLy;
(hopmHpOBaHUE YBAKECHUS,
TOJIEPAHTHOCTH K HApOJaM
Poccuu; dhopmupoBanne
4YeCcTHOCTH; (hopMHUpOBaHHE
. ) Bu6nuoreka [JOK J0OpPOTHI; popMHUPOBaHUE
ITosTOpEHNE IPOMIEHHOTO MaTEPUAa https://m.eds0o.ru/7f4131ce MHIOCEpANs; (POPMUPOBAHHE
CTPaBEeJTHBOCTH;
(hopMupoBaHHE IPYKETIOOUI U
B3aMMOITOMOIITH, (pOpMHUpOBaHUE
KyJIBTYpHI 3I0POBOTO 0Opa3a
JKU3HU; (HOPMHUPOBAHKEC
9MOILMOHAIBLHOTO OJIAromoyHs,
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(hopMupoBaHUEe YBaXKECHHUS K
TpyLy; GOPMUPOBAHHE YBAKECHHS
K Tpyasmumcst; GopMUpOBaHHE
YBa)KEHU K pe3ysbTaTaM TpyJa
(cBOero M ApYruX JIOEH);
OpHEHTAaLMs Ha TPYJIOBYIO
JIeATeNIbHOCTh; OPUCHTAIIMS Ha
ToTy4eHre Ipodeccu;
(hopMHpOBaHHE OTBETCTBEHHOTO,
OepeXHOTO OTHOILICHHS K
MIPUPOJIE, OKPYXKAIOLIEH cpe/ie;
(hopMHpOBaHHE HABBIKOB OXPAHBI,
3aIIMTHI, BOCCTAHOBIICHHUS
HPUPOJIBI, OKPYIKAOLIEeH Cpe/bl,
(dhopMupoBaHUE CTPEMIICHUS K
MO3HAHMIO OOIIECTBA;
(hopMupoBaHUE CTPEMIICHUS K
MOJIYYEHHUIO 3HAHUH;
(hopMHpOBaHUE CTPEMIICHUSI K
MOJYYEHHIO KAYeCTBEHHOTO
obpazoBaHus

HToroBblif KOHTPOIIb 6
PesepBHOE Bpemst 2
OO011E€e KOIMYECTBO YacOB 102 6 5
11 KUIACC
KosnyecTBo 4acoB
Ne HanmeHoBaHMe pa3aeioB u DJleKTpoHHbIE (LM (POBbLIE) .
BocnuraTte/ibHBIT MOTEHIHAT
n/n TeM NPOrpaMmbl Beero KonTpoabHsbie IpakTuyeckue o0pa3oBaTebHbBIE PECYPCHI
padoThl padoThl
Bubmuoreka [IOK HCKOI
AHanutuueckas reoMeTpus 15 1 i 1 Popmip OBAHHC POCCHHCKOH
https.//m.edsoo.ru/7f413lce rpak1aHCKON UIEHTUYHOCTH,
[ToBTOpenue, 0600IICHUE U 15 1 Bbubaunoreka [TOK HPUHAIEKHOCTH K 0OLIHOCTH

CHUCTEMaTU3alusg 3HAHUHI

https://m.edsoo.ru/7f4131ce

rpaxxaan Poccuiickoit
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Bbubnunorexa [JOK

3 O6nEM MHOTOTpaHHHKA 17 https://m.edsoo.ru/7f4131ce
Bbubnunorexa [JOK

4 Tena spamenms 24 https://m.edsoo.ru/7f4131ce
5 [Tnomaau moBepXHOCTU U 9 Bbubnaunoreka [TOK

00BEMBI KPYTIIBIX TEJ https://m.edsoo.ru/7f4131ce
Bbubnaunoreka [TOK

6 Apmxenns 5 https://m.edsoo.ru/7f4131ce
[ToBTOpenue, 0600IICHUE U 10 bubnuoreka [JOK

CUCTEMaTU3aus 3HAHUI

https://m.edsoo.ru/7f4131ce

denepanuu; GopMUpOBaHUE
poccuiickoit rpakaaHCKOM
WJIGHTUYHOCTH, TIPHHA/ITIEKHOCTH
K Hapoxay Poccun kak UCTOYHUKY
BnacTt B Poccuiickom
rOCy/IapCTBe U CyOBEKTY
THICSTUETIETHEW pOoCCUNCKON
rOCY/IapCTBEHHOCTH;
(dopMHupOBaHNE YBaXKEHHUS K
mpaBaM, cBOOOaM 1
00513aHHOCTSIM TpaXKTaHUHA
Poccun, popmupoBanue mo0OBU K
pOAHOMY Kparo; (OpMHUPOBaHHUE
nmo0Bu k Ponune; popmupoBaHue
J00BU K CBOEMY HapoJy;
(hopMHUpOBaHUE YBAKEHUS,
TOJIEPAHTHOCTH K HapoJaM
Poccun; popmupoBanue
4EeCTHOCTH; (POPMHUPOBAHUE
II0OPOTHI; POPMHPOBAHHE
Munocepausi; GopMuUpoBaHue
CIpaBeUIUBOCTH;

(hopMHupOBaHHUE IPYKETIOONI U
B3aMMOITOMOIIH, POPMUPOBaHUE
KYJIBTYPBI 37I0pOBOTO 00pasa
XKH3HH; (HOopMHUpOBaHUE
SMOILMOHAILHOTO 0JIAronoy4us,
(opMupoBaHUe yBaXKEHHS K
Tpyny; GOPMHUPOBaHUE yBaXKEHUS
K TpyIsIuMcsi; GopMHUpOBaHHE
YBKCHUS K pe3yJibTaTtaM Tpyaa
(cBOETO M APYTHX TOICH);
OpHUEHTALUSI HA TPYIOBYIO
JIeSITENIbHOCTD; OPUEHTAIHS Ha
MoJyueHue npoheccur;
(hopMHUpPOBaHKE OTBETCTBEHHOTO,
OCPEIKHOTO OTHOIICHUS K
NpUpoJie, OKpYyKarolleil cpene;
(hopMHUpOBaHKE HABBIKOB OXPAHBI,
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3aIIUTHI, BOCCTAHOBJICHUS
NIPUPOJIBI, OKPY>KAIOLIEH Cpeibl,
(opMHpOBaHUE CTPEMIIEHHS K
TIO3HaHMIO O0LIECTBa;
(opMHpOBaHUE CTPEMIICHHS K
MOJIYYECHHUIO 3HAHMUIA;
(hopMHpOBaHUE CTPEMIICHHS K
MTOJTYICHHIO KAYeCTBEHHOTO
o0Opa3oBaHuUs

HTOroBblif KOHTPOIIb 6

PesepBHOE Bpems 7

OO011E€e KOIMYECTBO YacOB 102 6 4
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