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MHNOACHUTEJBHASA 3AIINCKA

JlanHas mporpaMma coCTaBlieHa Ha OCHOBE (efiepaibHON pabodeil MporpaMMeI
cpennero obmero odpazoBanus «Maremarukay. denepanbHON 00pa30BaTEIIBLHON MPO-
rpaMMmbl cpefHero oOmiero oOpa3zoBaHus, OCHOBHOW 00pa3oBaTeNbHON MPOTPAMMBbI
cpenHero oomiero oopasoBaHusi OU3MKO-MaTeMaTHUECKOU MIKOJIbI-uHTEpHaTa OI'AOY
BO «Cubupckuit denepanbubii yHuBepcutet» (ganee — OMII COY, OOIl COO
OMII CDY) u moajIe)KUT HEMOCPEACTBEHHOMY TPUMEHEHHUIO TIPH peau3anuu 00s3a-
tenbHOM yactu OOII COO OMIII CDY.

Ha u3yuenue yuebHoro kypca «I'eomeTpus» Ha yriiy0JIEHHOM YpOBHE OTBOJUTCS
204 4gaca: B 10 knacce — 102 ygaca (3 yaca B HeieIt0, 2 U3 KOTOPHIX MPEAINOaratoT jie-
nenue Ha noarpynmsl), B 11 kimacce — 102 vaca (3 vaca B Henemnto, 1 U3 KOTOPBIX Mpej-
MoJIaraeT JAeJICHUEe Ha MOATPYIIIbI).

['eomeTtpusi siBseTCS OAHUM M3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro OOIIEro
o0pa3oBaHusl, TaK Kak 00ECIeYBAET BOZMOKHOCTh U3yUEHHUSI IUCIUILTAH €CTECTBEHHO-
Hay4YHOUW HAIpaBJICHHOCTH W MPEJAMETOB T'yMaHUTAapHOTO ukia. [lockonpky moruue-
CKO€ MBIILJICHUE, POpMHUPYEMOE MPU U3YYCHUU OOYUYAIOIIUMHUCS TMOHATHUHUHBIX OCHOB
r€OMETPUH, MPU JOKa3aTEIhLCTBE TEOPEM M MOCTPOCHUM IETIOYKH JIOTHUYECKUX YTBEP-
KIEHUW MPU PEIICHUU T€OMETPUUECKUX 3aJ1ad, YMEHUE BBIJBUIaTh U OMPOBEPraTh I'M-
MOTE3bl HEMOCPEJICTBEHHO MCIOJIB3YIOTCS MPU PEIICHUH 33/1a4 €CTECTBEHHO-HAYYHOIO
IIMKJIa, B YaCTHOCTU (PU3UYECKUX 3a/1a4.

[leas ocBoeHus mporpamMmbl yueOHOTO Kypca «l'eoMeTpusi» Ha YrIIyOJIEHHOM
YPOBHE — Pa3BUTUE WHJIUBUAYAIBHBIX CIIOCOOHOCTEH OOYYaIOIIMXCS MPU HU3YYECHUH
r€OMETPHUH, KaK COCTaBJISIONIEH TpeaMEeTHON o0nacTu «MareMaTtuka U HH(POpMaTUKA
yepe3 olecrieyeHue BO3MOXKHOCTH MPUOOPETEHUsS M UCIOJIb30BaHUs Oosiee riyOOKHUX
T€OMETPUYECKUX 3HAHUN U JIEHCTBUIMA, CTIEITU(UUHBIX TEOMETPUH, U HEOOXOIUMBIX JJIsI
YCHENIHOTO MPO(ECCHOHAIIBHOTO 00pa30BaHMsl, CBSI3aHHOTO C HCIIOJIh30BAHUEM Mate-
MAaTHKHU.

[IpuopuTeTHBEIME 33a4aMHU Kypca T€OMETPUM Ha YTIyOJIEHHOM YPOBHE, PacIIy-
PAIOIIMMU U YCUJIMBAIOIIUMU Kype 0a30BOT0 YPOBHS, SIBJISTFOTCSI:

paciidpeHue TpeACTaBICHUs] O TeOMETPUU KaK 4YacTH MHUPOBOM KYJIbTYpPHI H
(hopMUpOBaHNE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopmupoBaHUEe MPEACTaBICHUS O MPOCTPAHCTBEHHBIX (PUTypax Kak O BaKHE-
IMX MAaTEeMaTUYECKUX MOJEIISIX, MO3BOJISIONINX OMUCHIBATH U M3y4aTh Pa3HbIC SIBJICHUS
OKPYXAIOIEro MHUpa, 3HAHWE MOHATUMHOIO anmnapara mno pasgerny «CTepeoMeTpus»
y4e0HOTO Kypca TeOMETPHH;



(dbopMupOBaHHUE YMEHUS BIAJETh OCHOBHBIMHU MOHSITHIMH O MPOCTPAHCTBEHHBIX
¢durypax W HUX OCHOBHBIMH CBOWICTBaMHU, 3HaHHE TeopeM, (opMyl HU yMEHHE
UX PUMEHATb, YMEHHS [IOKa3bIBaTh TEOPEMbl M HAXOJUTh HECTAHAAPTHBIE CIOCOOBI
pelIeHus 3a/1ay;

dbopMHpoBaHUE YMEHHS Paclo3HaBaTh Ha YEPTEkKax, MOJCIAX U B peaJIbHOM MHU-
P€ MHOTOTPAaHHUKH U Te€Ja BPALEHUsI, KOHCTPYUPOBATh T€OMETPUUECKUE MOJEIH;

dbopMupoBaHHE MOHUMAHUS BO3MOXKHOCTH aKCHMOMATHUYECKOrO MOCTPOCHUS Ma-
TEMaTUYECKUX TEeOpuH, (POpMUPOBAHUE MMOHUMAHUS POJIM aKCMOMATHUKH MPHU MPOBEJIe-
HUH PaCCyXICHUN;

(dbopMUpOBaHKE YMEHUS BJIAJIETh METOAAMHU J0KA3aTEIbCTB U aITOPUTMOB pelle-
HUS, YMEHUS UX IPUMEHSATH, IPOBOAUTH JOKA3ATEIbHBIE PACCYKIACHHUS B XO/I€ PELICHUS
CTEpPEOMETPUYECKUX 3a7ad M 3a/ad C MPAKTHUYECKUM COJepKaHueM, (HOpMUpPOBaHUE
MIPEACTABICHUS] O HEOOXOAUMOCTH JI0KA3aTENbCTB P OOOCHOBAHMM MATEMATUYECKUX
YTBEPKIACHUN U POJIM AKCHOMAaTUKH B IIPOBEACHUU AEAYKTUBHBIX PACCYKICHUM;

pa3BUTHE M COBEPUICHCTBOBAHWE WHTEJUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHO-
cTell 00yJaromumxcsi, NO3HABATEIbHON aKTUBHOCTH, HCCIIENOBATEIbCKUX YMEHUH, KpH-
TUYHOCTU MBILUICHUS, UHTEpECA K U3YYEHUIO T€OMETPUH;

¢dbopMupoBaHre (PyHKIHOHAIBHON TPaMOTHOCTH, PEJIEBAHTHOM I€OMETPUU: yMe-
HUSl PACIIO3HABAThH MPOSBIICHUSI F€OMETPUUECKUX MOHATUH, OOBEKTOB U 3aKOHOMEPHO-
CTE! B peajbHBIX JKU3HEHHBIX CUTYyalUsX W MPU U3YUYEHUHU OPYTUX Y4EOHBIX Mpeame-
TOB, IPOSABJIEHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEN, MOJIEIIMPOBAHNS PEAIBHBIX CHUTY-
alni, UCCIENOBAaHUS MOCTPOCHHBIX MOJEJEN, HHTEPIPETALMHN MTOJTYUYECHHBIX Pe3yJIbTa-
TOB.

OCHOBHBIMH COJIEpKATEIbHBIMU JIMHUAMH yueOHOro Kypca «I'eomeTrpusi» B 10—
11 knaccax sBusrores: «lIpsiMble M MJIOCKOCTH B MPOCTPAHCTBE», « MHOTOIpaHHUKNY,
«Tena Bpamenus», «BeKTOpbl U KOOPAWHATHI B MPOCTPAHCTBE», «/IBHKEHUS B MPO-
CTPaHCTBEY.

CdopmynupoBannoe Bo ®I'OC COO tpeboBaHNE «yMETh ONEPUPOBATH MOHSATH-
MW, PEIEBAaHTHBIMHU T€OMETPUH Ha yTriyOs€HHOM ypoBHE 00yuenus B 10—11 knaccax,
OTHOCUTCS KO BCEM COJIEpKATEJIbHBIM JIMHUAM Y4eOHOro Kypca, a (OpMHUpPOBAHUE JIO-
TMYECKUX YMEHUHM pacHpenessaeTcss He TOIbKO M0 COAEPkKATEIbHBIM JIMHUAM, HO U IO
rogam ooyuenus. Cogepxanue oOpa3oBaHHs, COOTBETCTBYIOIIEE MPEIMETHBIM PE3YJb-
TataM ocBoeHusi DeneparbHON paboduel MpOrpaMMbl, paclipeAeIEHHBIM 10 ToJaM 00Yy-
YEeHUsI, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIMITAAIb-
HBIM BoOIpocaM oOydaroniyecs o0paniaiuch HEOJHOKPATHO. DTO MO3BOJISET OpraHu30-
BaTh OBJIAJICHUE N€OMETPUYECKUMU MOHATUAMHU M HABBIKAMM IOCIEAOBATEIBHO U TO-
CTYINAaTeNbHO, C COOMIOACHUEM MPHUHIIMIA MPEEeMCTBEHHOCTH, & HOBBIE 3HAHMS BKIIIO-



4aTh B OOIIYIO CUCTEMY I'€OMETPHUYECKUX MPEACTABICHUN 00YYarOIIUXCs, PACIIHPSS U
yriryousist e€, 00pasyst MPOYHbIE MHOKECTBEHHBIC CBSI3H.

[Tepexo/ K M3y4EHUIO TEOMETPHH Ha yrITyOJIEHHOM YPOBHE MO3BOJISCT:

co3narh ycnoBus Ui auddepeHnraniu 00y4eHusl, TTOCTPOSHHUS WHIUBHUIYab-
HBIX 00pa30BaTEeNbHBIX MPOTPaMM, OOECICYUTh YIIyOIEHHOE H3YyYCHHE TI'€OMETPHU
KaK cocTaBJstoniel yaeOHoro mpeamera «MaTemMaTukay;

MOJITOTOBUTH OOYYAIOMIMXCS K MPOJIOJDKCHHIO U3YyYSHHs] MATEMaTHKU C YYETOM
BbIOOpa Oyaymieit nmpodeccun, odecnieurBas MPEeeMCTBEHHOCTh MEXy OOILIMM U TPO-
beccruoHambHBIM 00pa30BaHUEM.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» YIIYBJIEHHBI YPOBEHD

JIMHHOCTHBLIE PE3VYJIbTATDBI

1) rpaxaaHcKoe BOCIHTAHUE: CHOPMHUPOBAHHOCTD TPAXKTAHCKOM TO3HUIIUU 00Y-
YalolIerocs Kak aKTUBHOTO W OTBETCTBEHHOIO YJI€HA POCCHUUCKOTO OOIIECTBa, MpPE.-
CTaBJICHUE O MAaTEMATUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SIB-
JICHUM, TIPOIEAYP TPAKIAHCKOTro 00IIecTBa (BHIOOPHI, ONMPOCKHI U JPyroe), yMeHue B3a-
MMOJICHCTBOBATh C COLUAJIBHBIMM MHCTUTYTaMU B COOTBETCTBUM C MX (PYHKIMSIMU U
HAa3HAYCHUEM;

2) NaTPHOTHYECKOe BOCIHTAHWE: CHOPMUPOBAHHOCTH POCCUHCKOM TparkaaH-
CKOM UJICHTUYHOCTH, YBAXKECHUS K IIPOLIJIOMY U HACTOSIIEMY POCCUMCKON MaTEMaTHKH,
LIECHHOCTHOE OTHOIIEHUE K JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUHUCKON Ma-
TEeMaTUYECKOW IIKOJIbI, UCIIOJIb30BAHUE ITUX JIOCTUKEHHUN B APYrMX HAyKax, TEXHOJIO-
r'usix, cpepax 3KOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHME: OCO3HAHUE TYXOBHBIX IIEGHHOCTEH POC-
CUHCKOTO Hapojaa, ChOPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMUSI, STUUECKOTO MOBE/IE-
HUSI, CBA3AHHOTO C MPAKTUUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U IS TEIbHOCTHIO
y4€HOT0, 0OCO3HAHUE JIMYHOTO BKJIaJIa B MOCTPOCHNUE YCTOWYUBOTO Oy IyIIETo;

4) 3cTeTHYeCKOe BOCIUTAHME: SCTCTUYCCKOE OTHOIICHUE K MHUPY, BKIIIOYas 3¢-
TETUKY MaTeMaTHUYEeCKUX 3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHHH, pacCyKICHUH,
BOCHIPUMMYMBOCTh K MATEMATUYECKUM ACTIEKTAM Pa3JIMYHBIX BUJIOB UCKYCCTBA;

5) pusuueckoe BocmuTaHue: cHOPMHUPOBAHHOCTH YMEHHUS MPUMEHITh MaTeMa-
TUYECKHE 3HAHUS B MHTEPECax 3I0pOBOro M 0€30MacHOro oopasza »KU3HU, OTBETCTBEH-
HO€ OTHONIEHUE K CBOEMY 370pOBbIO (3J0pOBOE MUTaHUE, COATAaHCUPOBAHHBIA PEXKUM
3aHATHHN W OTABIXA, PETYJsSIpHAs (PU3UYECKasT AKTUBHOCTS), (DU3UIECKOE COBEPIIICHCTBO-
BAaHUE MPH 3aHATUSIX CHOPTUBHO-03J0POBUTEIBHON AEATEIBHOCTHIO;



6) TpyA0BOE BOCIUTAHME: TOTOBHOCTh K TPYy, OCO3HAHUE IIEHHOCTH TPY/IO0JIIO-
Ousi, UHTEpEC K pa3IMyHbIM chepaM npodhecCuOHANbHONU EITeIbHOCTH, CBSI3aHHBIM C
MaTEMaTUKOU U €€ MPUIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp OyyIiei
npodeccun U peaan3oBbIBaTh COOCTBEHHBIE KU3HEHHbBIE TUIaHbI, TOTOBHOCTh U CIIOCO0-
HOCTh K MaTeMaTH4ecKoMy OOpa3oBaHMIO U CaMOOOPA30BAHMIO HA MPOTSIKEHUU BCEH
KU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHUIO B PEIICHUU MPAKTUYECKUX 3a7a4 MaTeMaTH-
YECKOM HaNpaBJICHHOCTH;

7) 3xoJI0rNYecKoe BoCIUTaHue: CPOPMUPOBAHHOCTD IKOJIOTHYECKOM KYJIbTYPHI,
MMOHMMAHUE BIIMSIHUSL COLUATIBHO-?KOHOMHUYECKUX MPOIECCOB HAa COCTOSTHUE MPUPOTHOM
U COIMAIBHOM CpeJbl, OCO3HAHHUE TI00ATBHOTO XapaKTepa KOJOTHUYECKHX MpoOiieM,
OpHEHTAllMg Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHUU JUIs pellieHus 3a7ad B 00JacTH
OKpY’KAlOLIEH Cpelbl, MUIAHUPOBAHUE TOCTYNKOB M OLEHKH MX BO3MOKHBIX MOCIHE/I-
CTBUH JUISl OKPYKAIOILIEH CPEbI;

8) HeHHOCTH HAYYHOr0 MO3HAHHUS: CPOPMHUPOBAHHOCTH MHPOBO33PCHHS, COOT-
BETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPaKTUKH,
MMOHMMAaHUE MaTEeMaTUYeCKOW HayKH Kak c(epbl YEJIOBEUYECKOM NIESITEIHLHOCTH, TAIllOB
€€ pa3BUTHS U 3HAYMMOCTH [UJISl Pa3BUTHUS LMBWIM3ALMK, OBIAJCHUE SI3BIKOM MaTeMa-
TUKW U MaTeMaTU4YE€CKOW KYyJIbTYpOM Kak CpeICTBOM MO3HAHHS MUpPA, TOTOBHOCTH OCY-
HIECTBIIATh MPOEKTHYIO M MCCIEAOBATEIbCKYIO AEATEIbHOCTh HHAWBUIYAIbHO U B
rpyIIe.

METAIIPEMETHBIE PE3VJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble JJornyeckue aAelcTBUA:

BBISIBIIATh M XapaKTEPU30BATh CYIIECTBCHHBIE TPU3HAKN MAaTEMAaTHIECKUX 00BEK-
TOB, TOHSTUH, OTHOIICHUN MEXIY MOHATUIMH, (DOPMYIUPOBATH OMpECICHUS TOHS-
TUM, YCTAHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIacCU(UKAIIMU, OCHOBAHUS JJIsi 0000-
IICHUS U CPABHEHMS, KPUTEPUHU MMPOBOJIUMOTO aHAIN3A;

BOCIIPUHUMATh, (DOPMYIMpPOBATh U MPEOOPa30OBHIBATh CYKACHUS: YTBEPIAUTEIIb-
HBIE M OTPHIIATENIbHBIC, CIMHUYHbIE, YaCTHBIE U OOIIIHE, YCIOBHbIC;

BBISIBJIITh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U IMPOTHBOPEUYHS B
(dakTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPKIACHUIX, MIPEAJiaraTh KPUTEPHUH JIJIsi BHISBIIC-
HUSI 3aKOHOMEPHOCTEN 1 MPOTUBOPEUMH;

JleJIaTh BBIBOJbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U UHIYKTHB-
HBIX YMO3AKJIIOUYEHUM, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTh CAMOCTOSITENIBHO JI0Ka3aTeJIbCTBA MATEMaTUUYECKUX YTBEPKICHUI
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAaUBATh apryMEHTAIUIO0, NPUBOAUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;



BBEIOMPATH CIIOCOO pereHust yaeOHou 3a1a4n (CpaBHUBATh HECKOIBKO BapUAHTOB
pelIeHus, BRIOMpATh HanOoJee MOAXOIANINA C YIETOM CaMOCTOSITEIIFHO BBIICIEHHBIX
KPUTEPHUER).

Ba3oBnle ucciiegoBarebcKue 1eHCTBUA:

HCIIOJIb30BaTh BOMPOCH! KaK UCCIE0BATEILCKUI HHCTPYMEHT MO3HaHUsA, (OpMy-
JUPOBATh BOMPOCHI, (PUKCHUPYIONIKE MPOTHBOpPEUNE, MPOOIeMy, YCTaHABIUBATH HCKO-
MO€ U JaHHOE, ((OPMUPOBATH TMIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3UIINIO, MHCHHUE;

MPOBOJIUTh CAMOCTOSATENBHO CIUIAHUPOBAHHBIA 3KCIIEPUMEHT, UCCIEAOBAHHUE IO
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHUYeCKOTO OOBEKTa, SIBJIICHHUS, MPOIECCa, BbISB-
JICHUIO 3aBUCHMOCTEH MEXTY 00hEKTaMHU, SIBICHUSIMH, IIPOIIECCaMU;

CaMOCTOSITeTILHO (POpMyITMpPOBaTh 000OIIEHHS U BBIBOJIBI IO PE3yJIbTaTaM IIPOBe-
NEHHOTO HAOJIOJICHHS, HCCIICIOBAHMS, OLICHUBATh JOCTOBEPHOCTH IOJYYCHHBIX pe-
3yJbTaTOB, BBIBOJIOB U O0OOIIICHUH;

MPOTHO3UPOBATh BO3MOKHOE PAa3BUTHE MPOIIECCA, & TAKKE BBIABUTATH MPEAIIO-
JIOKEHHS O €r0 Pa3BUTUU B HOBBIX YCJIOBHUSX.

Pabora ¢ undpopmaumeii:

BBISBJIATH JEPUIUTH MHPOPMAIMH, JaHHBIX, HEOOXOAUMBIX AJIsi OTBETAa HA BO-
IIPOC U JUIsl pELIEHUS 3a]1a4H;

BbIOMpaTh UH(POPMALINIO U3 UCTOUYHUKOB PA3JIMYHBIX TUIIOB, AHAJU3UPOBATh, CH-
CTEMATU3UPOBATh U UHTEPIIPETUPOBATH MHPOPMALIMIO PA3IMYHBIX BUJIOB U (POPM TIpei-
CTaBJICHUS;

CTPYKTYPHUPOBATh MH(OPMALUIO, IPEJICTABIATE €€ B pa3InyHbIX (HopMax, UILIIO-
CTPUPOBATH IPaPUUECKU;

OLIEHMBATh HAJEKHOCTh MHPOPMALMU IO CAMOCTOSATEIBHO CHOPMYITHMPOBAHHBIM
KPUTEPUSIM.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIC Y4eOHbIe NeiCTBHSA

OO0wmenne:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXKIEHUSI B COOTBETCTBUU C YCJIOBHUSIMU U I1e-
JSIMUA OOILIEHHUS, SCHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3pPEHUSI B YCTHBIX U
MMACbMEHHBIX TEKCTAX, AABaTh MOSACHEHUS IO XOJy PELICHUS 3a/1a4yd, KOMMEHTHUPOBATH
IIOJIyYEHHBIA PE3yJIbTaT;

B XOJIe 00CYX/I€HUS 3a]1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMbI, MPo-
OJeMbl, perraeMon 3aJaun, BbICKa3bIBaTh HJI€U, HAIICJICHHbIE Ha TIOUCK PELIEHHs, COIO-
CTaBJIATH CBOM CYXKJEHUS C CYKIACHUSIMH JPYIHMX YYaCTHUKOB JHANIOTa, OOHAPYKUBAThH
pa3iauyure U CXOACTBO MO3UIMM, B KOPPEKTHON (opMe (OopMyIUpoBaTh pa3HOINIACHS,
CBOM BO3paXKCHUS;



MPEACTABIATh PE3YJIbTAThl PEIICHUS 3aa4H, IKCIEPUMEHTA, UCCIIEIOBAHMUS, TTPO-
€KTa, CAMOCTOSITEJIbHO BBIOMpATh (DOpMAaT BRICTYIUICHUS C YUETOM 3a]1a4 MPe3eHTAIUHN U
0COOEHHOCTEH ayTUTOpHUHU.

PeryisiTuBHbIE YHMBepPCcaJbHbIE YueOHbIe JelCTBUSA

Camoopranusanus:

COCTaBJISITh TUTaH, aJITOPUTM PEIICHUS 3a7a4H, BRIOUPATh CIIOCO0 PEIIeHHs C yué-
TOM HUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOP-
PEKTUPOBATH BAPUAHTHI PEIICHUH C YIETOM HOBOM MHGOPMAITHIH.

CaMOKOHTPOJIb, IMOIMOHAIbHBII MHTEJIEKT: BJIaJCTh HAaBBIKAMH ITO3HaBa-
TEJIBHON pedeKkcun Kak OCO3HAHMSI COBEPIIAEMBIX JEUCTBUI U MBICIUTEIBHBIX MPO-
1[ECCOB, UX PE3YyJIbTAaTOB, BIIAJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoIecca
U pe3yJibTaTa pelieHus] MaTeMaTUYEeCKOM 3a/1auH;

MPEABUACTh TPYAHOCTH, KOTOPHIC MOTYT BO3HUKHYTH IIPH PEIICHUN 3a]]a4H, BHO-
CUTh KOPPEKTHUBHI B JICSITCIIBHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, TAaHHBIX, HAHICH-
HBIX OIMOOK, BBISBIICHHBIX TPYTHOCTEH;

OIICHWBATh COOTBETCTBHUE PE3yJIbTaTa IENH W YCIOBHUSAM, OOBSCHATH MPUIHHBI
JOCTW)KEHUS WU HEIOCTUKEHUSI PE3yJIbTaTOB ACSATEIBHOCTU, HAXOJUTh OIIUOKY, Ja-
BaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMmecTHAasl 1€ATEILHOCTD:

MMOHMUMATh U UCITOJIB30BaTh MPEUMYIIECTBA KOMAHAHOW U WHINBHIYaTbHOU pado-
THI TIPYM PEIICHNN YIeOHBIX 3a7a4, MPUHAMATD IIeJIb COBMECTHON JIEATEILHOCTH, TUTAHU-
pOBaTh OPTaHHU3AIIMI0 COBMECTHON paOOTHI, pacpeesaTh BUALI PabOT, TOTOBapHUBAThH-
cs, 00CY>KJIaTh MPOIECC U Pe3yabTaT padoThl, 00001IaTh MHEHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B IPYMIOBHIX (hopMax padboThl (00CyXaeHMs,, 0OOMEH MHEHHM, «MO3-
TOBBIC MITYPMBD» U HHBIC), BBIMOJIHATH CBOIO YacTh PaOOTHI M KOOPAMHHPOBATH CBOU
JICHUCTBUA C APYTMMH WICHAMH KOMaH/IbI, OIICHUBATh Ka4€CTBO CBOETO BKJIaJa B OOIIUI
MPOIYKT MO KPUTEPUIM, CPOPMYIUPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBUA.

I[MTPEMETHBIE PE3VJIBTATBI

K koniy 10 kiacca o0yyaronuiicss Hay4uTCs:

. CBO6OI[HO orepupoBaTb OCHOBHBIMU IMOHATHAMU CTCPCOMETPUHU IIPU PCIIC-
HHWHU 3a1a4 U IPOBCACHHUU MATCMATHYCCKUX paccyxczerI/Iﬁ;
. IMPUMECHATh AKCHOMBI CTCPCOMETPHUN KU CICACTBUA M3 HUX IIPHU PCUHICHHHU

F€OMETPUYECKUX 3a/1a4;
. KJIACCU(UIIMPOBATh B3aMMHOE PACIONOKEHHE MPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B POCTPAHCTBE, MPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE;



U CBO6OI[HO OIICpupoOBaTh IHOHATUAMHA, CBA3AHHBIMU C YIJIAMH B IMPOCTpPAH-
CTBC: MCXKOY IIPAMBIMHU B IIPOCTPAHCTBC, MCKIY Hp}IMOP'I H IITTOCKOCTBIO,

. CBOOOJTHO OIEPUPOBATH MOHATUAMHU, CBI3aHHBIMU C MHOTOTPAHHUKAMU;

. CBOOOJTHO pacro3HaBaThb OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (IIpU3Ma, IH-
pamujia, MpSMOYTOJIBHBIN Mapaienenumnes, Kyo);

. KJIacCU(UIIUPOBATH MHOTOTPAHHUKH, BBIOUPAst OCHOBAHMSI JIJISl KJIacCH(H-
Kall1u;

. cBOOOHO ONEPUPOBATH MOHATUAMHU, CBSI3aHHBIMU C CEYCHHEM MHOTOTPaH-

HUKOB ITOCKOCTBIO;

. BBIIOJIHATh NApAJIEIBHOE, [IEHTPAJIBbHOE U OPTOTOHAIBHOE IPOEKTUPOBA-
HUE QUTyp Ha INIOCKOCTb, BHIIOJIHATH N300pakeHus (PUTyp Ha MIOCKOCTH;

. CTPOUTH CEYEHUS] MHOTOTPAHHUKOB Pa3JU4YHBIMA METOJAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTBIX O0BEMHBIX (DPUTYp: BUJ CBEPXY,
cOOKY, CHU3Y;

. BBIYMCIIATH IUIOMIAIA MTOBEPXHOCTEH MHOTOIPAaHHUKOB (MpU3Ma, MUpPaAMU-
11a), TEOMETPUUYECKUX TEJ C TPUMEHEHUEM (HOPMYIT;

. CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: CUMMETPUSI B TPOCTPAHCTBE, LIEHTP,
OCb U TNIOCKOCTh CHMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPHUH (PUTYPHI;

. CBOOOHO ONEpPUPOBATh MOHATHUAMH, COOTBETCTBYIOIIMMH BEKTOpaM U KO-
OpJMHATaM B IPOCTPAHCTBE;

. BBITIOJIHSTH IEUCTBUS HaJl BEKTOPAMH;

. pemiath 3aJayd Ha J0Ka3aTelIbCTBO MAaTEMAaTHYECKUX OTHOUIEHUH U

Hax0JICHUE T'€OMETPUYECKUX BEJIMYMH, IPUMEHSSI M3BECTHBIE METOABI IPU PELICHUN
MaTeMaTUYECKUX 3a7a4 MOBBILIEHHOTO U BBICOKOI'O YPOBHS CJIIOKHOCTH;

. IPUMEHATh IPOCTEHINNE IIPOrpaMMHBIE CPEACTBA U DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4;

. U3BJIEKATh, MPeoOpa30BbIBaTh U MHTEPIPETUPOBATH MHPOPMAIUIO O MPO-
CTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTypax, MPE/ICTABICHHYIO HAa YEpTEkKax M PUCYH-
Kax;

. IPUMEHSTH MOJYyYCHHbIE 3HAHUS Ha MPAKTUKE: CPABHUBATH U aHAIU3UPO-
BAaTh pPEAJIbHBIE CUTYAllUH, IPUMEHATh U3YUYEHHBIC MTOHATHS B IIPOLECCE MOMCKA pellle-
HUS MaTeMaTUYeCKH CPOPMYIMPOBAHHON MPOOIEMBI, MOIETUPOBATh peabHbIC CUTYya-
LIUH Ha SA3BbIKE T€OMETPUH, UCCIECA0BATH ITIOCTPOCHHBIE MOJEIH C UCIIOIb30BAaHUEM T'€0-
METPUUYECKUX TMOHSATHI M TEOpeM, ammapaTa ajareOpbl, pelaTh MpakKTUYeCKue 3aJayi,
CBSI3aHHBIE C HAXO0XKJACHUEM F€OMETPUYECKUX BEJIMYHH;

. UMETh MPEACTABICHHUS] 00 OCHOBHBIX 3TaNax Pa3BUTUSI T€OMETPUM KaK CO-
CTaBHOM 4acTu (pyHIaMEHTa pa3BUTUS TEXHOJIOTH.



K konmy 11 kiacca o0yyaronuiicss HAy4uTCs:
. CBOOO/HO OIEPUPOBATh MOHATHAMH, CBA3aHHBIMU C LIUJIMHIPUYECKOH, KO-
HUYECKON U CPeprUUYECKOM MOBEPXHOCTIMHU, OOBACHATH CLIOCOOBI MOTYUYEHMUS;

. ONepUpPOBaATh MOHATUSIMU, CBSI3aHHBIMU C TEJaMHU BpaICHUS: HUITUHIPOM,
KOHYCOM, c(hepoil 1 mapom;

. pacro3HaBaTh Tella BpalleHus (LMUIUHAP, KOHYC, cdepa U map) u oobsc-
HATH CIIOCOOBI TTOJIYYEHUS TEJl BPAILICHHUS;

. KJIacCU(UIIUPOBATH B3AUMHOE PACIOIOKEHNE CHEPHI U MIIOCKOCTH;

. BBIYUCIISITh BEJIMYMHBI 3JIEMEHTOB MHOTOIPAHHUKOB U TEJ BPAIICHUS, 00b-

MBI U TUJIOMIAU MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAIEHUS, T€OMETPUUCCKUX
TEeJI C MPUMEHEHUEM (POopMYIT;

. CBOOOJTHO ONEPUPOBATH MOHSTHUSIMU, CBSI3aHHBIMU C KOMOWHAIIUSMH TeEI
BpalieHUs] 1 MHOTOTPAaHHUKOB: MHOTOTPAaHHHK, BIUCAHHBIA B chepy W OIMMCAHHBIN
oKoJ10 cepsl, chepa, BOucaHHAS] B MHOTOTPAHHUK WJIU TEJIO BPAILICHHUS;

. BBIYHUCIISITh COOTHOIIECHUS MEXIY TIOMAAIMU TTOBEPXHOCTEH B 00bEMaMu
IMOJOOHBIX TEI;

. U300pakaTh U3ydaeMble (DUTYpHI, BBIMOIHATH (BBIHOCHBIC) IUIOCKHE 4Yep-
TEXHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: B CBEPXY, COOKY, CHU3Y, CTPOUTH Ce-
YEHUS TN BPAICHUS;

. W3BJICKATh, MHTEPIIPETUPOBATh U TIPEOOPA30BBIBATH HHPOPMAIUIO O TIPO-
CTPAHCTBEHHBIX TC€OMETPUUYCCKUX (UTYypax, MPEACTABICHHYIO Ha YepTekaxX W PUCYH-

Kax;
. CBOOOJIHO OIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;
. BBIMOJIHATH ONEPALUY HaJl BEKTOPaMU;
. 3a/1aBaTh INIOCKOCTh YPABHEHUEM B JIEKaPTOBOW CHCTEME KOOPIHMHAT;
. pemars reoMeTpUYECKUE 3aJa4H Ha BBIYMCIIEHUE YIJIOB MEXKIY NPSMBIMU U

MJIOCKOCTSIMU, BBIUMCIICHUE PACCTOSHUIA OT TOYKH JI0 TUIOCKOCTH, B II€JIOM, Ha MPUME-
HEHHE BEKTOPHO-KOOPAMHATHOTO METOIa TIPH PEIICHUH;

. CBOOOJHO ONEPUPOBATH TMOHATHUSIMHU, CBS3aHHBIMH C JBW)KCHHEM B IIPO-
CTPAHCTBE, 3HATh CBOMCTBA JIBUKECHUM;

. BBITIOJIHATh M300paXKCHUSI MHOTOTPAHHUKOB W TEJl BpAIICHHS TMPHU Mapal-
JIETHHOM TIEPEHOCE, IIEHTPATILHON CUMMETPHH, 3€PKAIbHON CUMMETPHH, TIPU TTOBOPOTE
BOKPYT MPSIMOH, PpeoOpa3oBaHus MOI00uS;

. CTPOUTH CEYCHHS MHOTOTPAHHUKOB M TEJ BpAIICHUS: CEYCHUS IHIUHIPA
(mapanienbHO M MEPIEeHIUKYISIPHO OCH), CeYeHUsl KoHyca (MapaiebHble OCHOBAHUIO
U TIPOXO/ISIIME Yepe3 BEPILIUHY), CEUEHUS 1apa;

. UCIIOJIb30BaTh METOJIbI TOCTPOEHUSI CEYEHUI: METOJ CIE0B, METOJI BHYT-
PEHHET0 MPOEKTUPOBAHMS, METO] TIEPEHOCA CEKYIIEH TUIOCKOCTH;



. JIOKA3bIBaTh T€OMETPUUECKUE YTBEPKICHUSA,

. OPUMEHSTh TeOMEeTpUUecKre (PAKTHI ISl PEIICHUs] CTEPEOMETPUUYECKUX 3a-
14, IPEANOJIarallnX HECKOIbKO 1IaroB PEUICHUs, €CJIM YCIOBUS IPUMEHEHHS 3a/1a-
HBI B SIBHOM M HESIBHOU (popme;

. pemarh 3aJayd Ha JI0Ka3aTelIbCTBO MATEMATHYECKUX OTHOUIEHUW H
HAXOXJICHUE TEOMETPUUECKUX BEINYNH,;

. MPUMEHATH MPOrPAMMHBIE CPEIACTBA U SJICKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI ITPU PEIICHUU CTEPEOMETPUUYECKUX 3314,

. MPUMEHATH TOJYYCHHBIE 3HAHUSA HA TMPAKTUKE: CPAaBHUBATH, AHAJIU3UPO-
BaTh W OLICHMBATh PEAJbHbIC CUTYAL[MU, IPUMEHATH U3YUYCHHBIC ITOHATHS, TEOPEMBI,
CBOMCTBa B IpoIlecce MOMCKA PEIIeHUs MaTeMaTHYeCKu C(OPMYIHMPOBAHHOMN MpoobIie-
MBI, MOJEIIMPOBATH PEAIbHBIC CUTYAllMU Ha SI3bIKE T€OMETPUHU, UCCIIEIOBATH ITIOCTPOECH-
HbIE€ MOJIEJIA C MCIOJIb30BAHUEM T'€OMETPUUECKUX MOHATHI U TEOpeM, ammapara aiareo-
PBI, pelIaTh MPAKTUYECKHUE 3a]]a41, CBSI3AHHBIE C HAXOXKJICHUEM T€OMETPUUECKUX BEJIH-
YUH;

. MMETh NPEACTaBICHUS 00 OCHOBHBIX 3Tamax pa3BUTHUS T€OMETPUM KakK CO-
CTaBHOM YacTu PyHIaMEHTa Pa3BUTUS TEXHOJIOTHMA.

COAEPXAHUE OBYUYEHUA
10 KITACC

IIpsiMble M IVIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE NIOHATHUS cTepeoMeTpur. Touka, mpsimasi, IIIOCKOCTb, TPOCTPAHCTBO.
[ToHsiTHE 00 aKCMOMATHYECKOM MOCTPOEHUU CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUH U
CJIEICTBHS U3 HUX.

B3aumHOe pacnosoxeHue NpsMbIX B IPOCTPAHCTBE: MEpPECEKaroLuecs, napai-
JeNbHBIE U CKpelrBaroniecs npsmMelie. [IpusHaku ckpemmBaromuxcs npsMsix. [lapai-
JENBHOCTh MPSIMBIX M IUIOCKOCTEH B MPOCTPAHCTBE: MapaJlIeNIbHbIE MPSIMbIE B IPO-
CTPAHCTBE, NAPAIIIEIBHOCTD TPEX MPSAMBIX, NAPAIIEIBHOCTD NPAMON U II0ocKocTH. [la-
paJlJIeIbHOE U LEHTPaJbHOE MPOEKTHUpOBaHUE, n3o0paxkenue uryp. OCHOBHbBIE CBOII-
CTBa MapajljIeJIbHOTO MpoeKTHpoBaHus. M300paxenne ¢puryp B mapaienbHON MPOEK-
MU. YTIIBI C COHANPABJICHHBIMUA CTOPOHAMHM, YTOJ MEXAY MPSIMBIMUA B MPOCTPAHCTBE.
[TapanienpHOCTh IMIOCKOCTEH: NapajuleibHbIE IIJIOCKOCTH, CBOWCTBA MNapajuIeIbHBIX
wiockoctel. Ilpocreiiine npocTpaHcTBEHHbIE (UTYPBI HAa IIOCKOCTU: TETPa’dAap, Ia-
pajuiesienunes], HOCTPOCHUE CEYEHUM.

[lepneHANKYISIPHOCT OPSMOM M IUIOCKOCTH: NEPHEHAMKYJSPHBIE NpSMbIE B
MIPOCTPAHCTBE, MpPsIMbIE MapajuIeNIbHbIE U NEPIEHAUKYJSPHBIE K IJIOCKOCTH, MPU3HAK
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IIEPIICHIUKYJIIPHOCTH MPSIMOM M IUIOCKOCTH, T€OpeEMa O NPSIMOM IEPIEHINKYJIAPHOU
10cKoCcTH. OPTOrOHAIIBHOE MPOEKTUPOBaHuE. 1IepleHInKyIsp U HaKJIIOHHBIE: PacCTo-
SIHAE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 TUIOCKOCTH, IPOEKIUs PUry-
pBI Ha IUIOCKOCTH. [IepleHINKYIIpHOCTh TUIOCKOCTEN: NMPU3HAK MEPIEHIUKYISIPHOCTH
JIBYX IUIOCKOCTEN. Teopema 0 TpEX NmePIEeHAUKYIpax.

VYrisl B IPOCTPAHCTBE: YIOJI MEXAY NMPAMOU U IJIOCKOCTBIO, ABYTPAHHBIA YIOJI,
JMHENHBIN yroa ABYrpaHHOro yria. TpéxrpaHHbll U MHOrorpaHsbie yribl. CBoiicTBa
IJIOCKUX YTJIOB MHOTOIpaHHOro yriia. CBOMCTBA IUIOCKUX W JIBYTPAaHHBIX YIJIOB TPEX-
IPaHHOTO yria. TeopemMpl KOCUHYCOB U CUHYCOB JUIsl TPEXTPAHHOTO YTJIA.

MHoOrorpaHHuKH

Bubl MHOrOrpaHHUKOB, pa3BépTKa MHOrorpasHuka. I[Ipusma: n-yronsHas npus-
Ma, IpsiMasi ¥ HaKJIOHHAsi IpU3Mbl, OOKOBasl U MOJIHAsA MOBEPXHOCTh Npu3Mbl. [lapaie-
JEUNEN, MPSIMOYTOJIBHBIN MapaJUIeJIenUIle]l U ero cBoicTBa. KpaTuaiime myTu Ha no-
BEPXHOCTU MHOTOrpaHHuKa. Teopema Ditnepa. [Ipoctpancteennas teopema Iludaropa.
[Inpamupa: n-yronpHas nupamMuia, MpaBUIbHAS U yceu€HHAs nupaMubl. CBOKCTBA pé-
O0ep u OOKOBBIX IpaHed NpaBWIbHOW Nupamuibl. [IpaBuIbHBIE MHOTOTPaHHUKHU: Ipa-
BHJIbHASI PU3Ma U MPaBWIbHAS UPaMU/a, PaBUIbHAS TPEYroJibHAsl MUpamMuia U mpa-
BUJIbHBIA TeTpasfp, KyO. [IpeacraBieHue o MmpaBUIIbHBIX MHOTOIPAHHUKAX: OKTadIp,
NOEKAdIP U UKOCADIP.

Bbluncienre 31eMEeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriel. [lnomans
OOKOBOI MOBEPXHOCTH U MOJTHOW MOBEPXHOCTH MPSIMOM MPHU3MBI, TUIOLIAAb OCHOBaHUH,
TeopeMa 0 OOKOBOI MOBEPXHOCTHU MPSIMOU Tpu3Mbl. [1011ans 60KOBOM MOBEPXHOCTH U
ITIOBEPXHOCTH NIPABUWJIBHOW MUPAMUJIBI, TEOPEMA O TUIOIIAAN YCEYEHHON TMPAMU/IBI.

CuMmMmeTprs B IPOCTPAHCTBE. DJIEMEHTbl CUMMETPUM MPABWIBHBIX MHOIOTpPaH-
HUKOB. CHMMeETpusi B IPaBUIBHOM MHOTOIPAaHHUKE: CHMMETpUS IapajuleenuIesa,
CUMMETPHS IPABUIIBHBIX IPU3M, CAMMETPHS IPABHIIBHOW MUPAMUJIBI.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOP B POCTPAHCTBE, HYJIEBOU BEKTOD, JUIMHA HEHYJIEBOI'O BEKTOPA,
BEKTOPBI KOJUIMHEAPHBIE, COHANPABICHHBIE U IIPOTUBOIOJIOKHO HAIIPABIICHHBIE BEKTO-
pbl. PaBeHCTBO BEKTOpPOB. JIEHCTBUsI C BEKTOPAMU: CIIOKEHUE U BBIYMTAHUE BEKTOPOB,
CyMMa HECKOJIbKMX BEKTOPOB, YMHOXEHUE BEKTOpa Ha 4Hciio. CBOICTBA CIIOKEHUS
BEKTOpOB. CBOICTBA YMHOXEHHUSI BEKTOpa Ha 4ucio. [IoHATHE KOMIUIAHApHBIE BEKTO-
pel. lIpu3Hak komrutanapHocT TpEX BEKTOPOB. IIpaBmiio napamienenunena. Teopema o
PA3JIOKEHUH BEKTOpA IO TPEM HEKOMILIAHAPHBIM BekTOopaM. IIpsmoyronbHas cucrema
KOOpAuHaT B mpoctpaHcTBe. KoopanHatel Bektopa. CBA3b MEXAYy KOOPIAWHATaAMH BEK-
TOpa U KOOPAMHATAMU TOYEK. YTOJI MeXAy BekTopamu. CKalsipHOE IPOU3BEICHNAE BEK-
TOPOB.
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11 KIIACC

Tesia Bpalenus

[ToHsiTHSA: UMUTUHAPUYECKAs] TTOBEPXHOCTh, KOHHMYECKasi MOBEPXHOCTh, chepude-
CKasl MOBEPXHOCTh, oOpasyrolue NoBepxHOCTel. Tena BpallleHHs: HUJIUHIP, KOHYC,
yceu€HHbIH KOHYC, cdepa, map. B3aumHoe pacnonoxenue chepbl U MIOCKOCTH, Kaca-
TelbHAsl TIOCKOCTh K cepe. M300paxkenne Ten BpallleHUs Ha MIockocTd. Pa3BépTka
UUJIMHIpa U Konyca. CummeTpust chepsl U mapa.

O6béM. OcHOBHBIE CBOICTBA 00BbEMOB Tel. Teopema 06 00BEME MPAMOYTOIBHO-
ro napajuienenunena u cieactBust u3 He€. O0BEM MpsAMOIl U HAKIIOHHOW MPU3MBI, ITH-
JUHpa, TUpaMuabl U KoHyca. O0bEM 11apa 1 M1apoBOrO CErMEHTA.

KomOuHanuu Tten BpalleHUss W MHOrorpaHHukoB. llpusma, BnucaHHas B IU-
JUHJP, ONMCcaHHAas okoyio uuinuHapa. [lepecedenue cdepsl u mapa ¢ miockocteio. Ka-
caHue mapa u cepbl IIIOCKOCThIO. [[OHATHE MHOTOrpaHHKKA, OIMCAHHOTO OKOJIO ce-
pBl, chepbl, BHUCAHHOW B MHOTOTPAaHHUK MJIU TEJIO BPAILCHHUS.

[1nomaapr MOBEpXHOCTH MIJIMHAPA, KOHYyCA, Iomaas cepsl u e€ yacteil. [lomo-
O6ue B npoctpancTBe. OTHOIEHUE 00BEMOB, IUIOIIA/IEH MOBEPXHOCTEN MOJOOHBIX (u-
ryp. [IpeoOpazoBanue nogo6us, romoretusi. Pemienre 3a1a4 Ha MIOCKOCTU C UCTIOJIb30-
BaHHMEM CTEPEOMETPUUYECKUX METO/OB.

[TocTpoeHue cedeHWii MHOTOTPAaHHUKOB W TE€J BPALICHUSA: CEYEHUs LUIUHAPA
(mapajyuiebHO W MIEPIEHIUKYJISIPHO OCH), CEUCHUSI KOHYyca (TapajuiesibHble OCHOBAHUIO
U TPOXOJIAIIME Yepe3 BEPLUINHY), CEUCHUS 11apa, METObI MOCTPOEHHUSI CEYEHUI: METO
CJIEJIOB, METOJl BHYTPEHHETO TPOECKTUPOBAHUSI, METO IEPEHOCA CEKYIIEH MIIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTopel B npoctpaHcTBe. Onepanuu Hajx BEKTOpaMH. BEKTOpHOE yMHOKEHHE
BEKTOpPOB. CBOICTBAa BEKTOPHOIO YMHOXEHUs. [IpsMoyrosbHas cucteMa KOOpAMHAT B
npoctpancTBe. KoopaunaTtel BekTopa. Pasznoxkenne BekTopa mo 6asucy. KoopaunatHo-
BEKTOPHBII METOJ IPH PELIEHUU T€OMETPUUECKUX 3aau.

J{BMKeHNs B IPOCTPAHCTBE

JBwxenus: poctpancTBa. OtobOpaxenus. [[BmwkeHus u paBeHCTBO duryp. OO6-
L€ CBOMCTBA JBW)XCHUW. BUIBI NBU)KEHUN: NapajsieibHbIA IEPEHOC, LEHTpAJIbHAs
CUMMETpHUS, 3epKajibHasi CAMMETPUS, TIOBOPOT BOKPYT mnpsmMoii. [IpeobpazoBanus momo-
ous. [Ipsmas u cdepa Ditnepa.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne n/m HanMeHnoBaHue pa3ziesoB U TEM MPOTPaMMBbI Komriectso KontporbHbie
4acoB paboThI
BBenenue B cTepeoMeTpuio 23 1
2 |[B3aumHOe pacrnoyioKeHue NpsIMbIX B TPOCTPaH- 6
CTBE
3 |IlapannenbHOCTh MPSAMBIX U TIIOCKOCTEN B MPO- 3 1
CTpaHCTBE
4 |[lepneHANKYIIPHOCT MPSIMBIX U TUIOCKOCTEH B o5
IPOCTPAHCTBE
S5 |[Vrasl u paccTosiHUS 16 1
6 |MHororpaHHUKH 7 1
7 |[BEKTOpHI B MPOCTPAHCTBE 12
8 HOBTOPCHI/IG, 0000IIIeHNE U CUCTEMATH3ALINS 5 1
3HAHHU
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5
11 KJIACC
Ne /i HaumeHnoBanue pa3aenoB U TeM IPOrPaMMBI Kommectso [Kontponbiibie
4acoB paboThI
AHaATHYECKAsA T€OMETPUS 15 1
2 [ToBTOpeHue, 06001IeHNE 1 CHCTEMATH3AIIS 15 1
3HaHUH
3 O0BEM MHOTOTpaHHUKA 17 1
4 Tena BpareHus 24
) [Tnomaau mOBEpXHOCTH ¥ OOBEMBI KPYTIIBIX TET 9 1
6 JBrxeHUs 5
7 IToBTOpEeHue, 0600IIEHNE U CUCTEMATU3AIIUS 17 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5
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@®opMbI padoThI: JIEKIINH, CEMUHAPHI, TPAKTUKYMbI, y4eOHOE HCCIEI0BaHNUE.
Pabouas mporpamma mnpenmnosiaraet ciaeayoume (popMbl KOHTPOJISI YPOBHS
OCBOEHUS IPOIPAMMBI:
— Bxoanoii koHTpoab B 10 Ki1acce B Hayasie yueOHOro roja B BUAE AMArHOCTUYE-
CKOM KOHTPOJIbHOM paOOTBHI.
— Tekyumuii KOHTPOJIb B BHJIE CaMOCTOSITENIbHBIX PabOT, TECTOB, MPAKTUYECKUX
paboT, YCTHBIX OTBETOB.
— TemaTndeckuii KOHTPOJIb B BUJI€ KOHTPOJIBHBIX pabOT, 3a4€TOB.
— Py0OexHblil KOHTPOJIb IO UTOraMm 1 ¥ 3 4eTBEPTH BBICTABISETCS IO CPEIHEMY
0ajly OTYETHOTO IEPHOIA.
— IIpomexyTouHasi aTTecTallUsl — TCOPETUUECKUN 3a4€T U UTOTOBAsE KOHTPOJIbHAS
pabora.
OneHka TOCTHXKEHUM yJaluXxcs OCYIIECTBISIETCS B COOTBETCTBHH C ITOJI0KEHUEM
0 ¢opMax, MEPUOUYHOCTH U MOPSIIKE TEKYIIEro KOHTPOJI YCIIEBAEMOCTH M TPOMEXKY-
TOYHOM arrectauuu oOywaromerocss OMUI COY. Hcnons3yerca 5-tu OamipHas cH-
CTEMa OLEHKH, MPU BBICTABICHUH UTOTOBOM OIIEHKM HCHOJb3yeTCs oOuas OLEHKa 10
npenMery «Marematuka» 6e3 neneHus (anredpa, reoMeTpusi, TEOPHUs BEPOSTHOCTEN ).
Teopernyeckmii 3a4eT B BHJe YCTHOIO OTBETA IO BONMPOCAM — OLICHUBAETCSA
HACKOJIBKO OTBET I10 CBOEMY COJEP>KAHHIO0 COOTBETCTBYET BOIPOCY, COAEPKUT BCE HeE-
0o0XouMble TeopeTHueckue (akTbl M OOOCHOBAaHHBIE BBIBOJIbI, & €r0 HM3JI0XKEHHE U
MMCbMEHHAs 3alMCh MAaTEMATUYECKU TPAMOTHBI U OTJIMYAIOTCS MOCIIEI0BATEILHOCTHIO
Y aKKypaTHOCTBIO.
IIucbmMenHble padoThl (KOHTPOJIBHBIE, CAMOCTOATENbHBIE pa0OThl) — OLIEHUBA-
HUE OCYILECTBIIAETCS IO KOJIMYECTBY BEPHO BBINOJHEHHBIX 3aJaHUI. 3a/laHNe CUATACT-
Cs1 BBITIOJTHEHHBIM, €CJIM MPaBUIBHO BBIOPAH CIOCOO PELICHUs, CaMO PEIIEHUE COMpo-
BOXKJIa€TCSl HEOOXOAMMBIMU OOBSICHEHUSIMHU, BEPHO BBINOJTHEHBI HY>KHbIE BHIYMCICHUS U
npeoOpa3oBaHus, OJYUYEH BEPHBI OTBET, MOCIEI0BATEIHLHO 3aMCAHO PEIICHHE.
MartemaTu4eckuii NPaKTHKYM (KOpOTKas MpoOBepoyHas paboTa) — OIlEeHUBAETCS
Kak cpeqHee apudmerndeckoe 3-5 MpoBEpOUYHBIX pabOT B paMKaX OJHOM TEMBI.

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

1. Maremaruka. 'eomerpus, 10 kimacc/ Mep3nsk A.I'., Homuposckuii [I.A.,
[TonskoB B.M.; nox penakuueit [logonsckoro B.E., O61mecTBo ¢ orpaHu4eHHON OTBET-
ctBeHHOCThI0O M3matennsckuii neHTp «BEHTAHA-T'PA®y; AxnuonepHoe 0011ecTBO
«3narensctBo «lIpocBemenue»
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2.  Maremaruka. ['eomerpus, 11 kmace/ Mepznsk A.I'., Homuposckuii [I.A.,
[TonsikoB B.M.; nox penakmueit [logonsckoro B.E., O6mecTBO ¢ orpaHu4eHHON OTBET-
ctBeHHOCThI0O M3marenbckuii 1ieHTp «BEHTAHA-I'PA®»; AxuuonepHoe oOIIecTBO
«3narensctBo «IIpocBemienue»

3. Marematuka: anreOpa W Hayajga MaTeMaTUYECKOrO aHalln3a, T€OMETPHS.
I'eometpus, 10-11 kmaccel/ byry3os B.®., IIpaconos B.B. mox penakmueit CagoBamIUC-
ro B.A., AkunonepHoe oouiectBo «M3narensctBo «lIpocBemenue»

4. bynko E.B. Marematuka: anrebpa u Hayajga MaTeMaTH4YeCKOrO aHAJIM3a,
reomerpus. ['eomeTpus. YrinyOnéuuslii ypoBens: 10 kiacc: merogudeckoe mocodue /
E.B. bymko, A.T. Mep3mik, B.b. Ilononckuit, M.C. Sxkup. — M.: Benrana-I'pad,
2020. — 83 c.

5. byuko E.B. Maremaruka: anreOpa v Hadajga MaTEMaTHYECKOTO aHaJU3a,
reometpus. ['eomerpus. YrimyOnéHueidi ypoBeHb: 11 kimacc: meroamdeckoe mocodue /
E.B. bymko, A.T. Mepzmsik, B.b. Ilononckuit, M.C. Sxup. — M.: Benrana-I'pad,
2020. — 80 c.

6. PocinoBa JI.O., AnekceeBa E.E., byuko E.B. Maremaruka. Peanuzanus
tpeboBanuii ®I'OC ocHOBHOro 00I1Iero 0Opa30BaHUSA: METOAMYECKOE IOcOoOUe IS
yuutens / JI.O. PocnoBa, E.E. AnekceeBa, E. B. by1iko; mox pea. JI.O. PocioBoii. — M.:
OI'BHY «MHCcTUTYT cTpaTteruu pa3Butus oopa3zoBanus», 2022. — 264 ¢

7. 3uB b.I'. ['eomeTpus. JInnaktnueckue marepuansl. 11 k1. bazoselit u mpo-
¢bunbHbIM ypoBHU. M.: [IpocBelieHue.

JJIeKTPOHHBIE 00pa3oBaTe/IbHbIE Pecypchl

1. GeoGebra — nHTepakTHBHAs MaTeMaThdeckas cpeaa cpeaa GeoGebra - the
world’s favorite, free math tools used by over 100 million Students and teachers

2. Math.ru — [Qnekrponsnsiii pecypc]. — URL: https://math.ru

3. Bupryanbhbie 1a00paTOpHbIE M MPAKTHYECKUE pabOThl HA YIITyOJIeHHOM

ypoBHE cpeaHero oomiero oopazoBanus. — ®I'bHY «MHCTUTYT cTpaTeruu pa3BUuTHUs
oOpaszoBanus». — [DaekTponHslid pecype]. — URL: https://content.edsoo.ru/lab/

4, [Topran «Enunoe conmepkanue o0Iero oopa3oBaHus. — [ DIEKTPOHHBIH
pecypc]. URL: https://edsoo.ru

S. OOyuatomas onnatH-cuctemMa no Mmaremaruke «01MatemaTtukay. — [Dnek-
TpoHHbIH pecypc]. — URL:https://01math.com/

6. NudopmanimoHHO-TIOMCKOBas cucTeMa «3aJayuu Mo reoMeTpumn». — [Dnek-
tpoHHbIi pecypc]. — URL: https://zadachi.mccme.ru/2012/local.html

Hayunas 6uéamnoreka COY (bik.sfu-kras.ru)
7. bJl «<Hayunas snexktponnas 6ubnuoreka eLIBRARY.RUy;
8. BJI oreuecTBeHHBIX MEpUOINUECKUX M3TaHUN «[ peOCHHUKOBY
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