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MHNOACHUTEJBHASA 3AIINCKA

['eoMeTrpust siBiIss€TCA OAHUM M3 0Aa30BBIX KYpPCOB HAa YPOBHE CpPEIHEro OOIIEro
00pa3oBaHMUsl, TaK KaKk 00ECEeYMBAET BOZMOKHOCTh H3yUEHHUSI IUCHUIUIMH €CTECTBEHHO-
Hay4YHOM HaIPaBJIEHHOCTH M MPEAMETOB T'YMaHUTApHOro Hukia. Ilockosbky soruye-
CKO€ MBIIUIeHHE, GOpMUPYEMOE MPU M3yUYEHUU OOYUYAIOIUMUCS MOHATUWHBIX OCHOB
r€OMETPUH, MPU JOKA3aTEIbCTBE TEOPEM M MOCTPOCHUM LETOYKH JIOTHYECKUX YTBEP-
KICHUW MPU PELICHUU T€OMETPUUECKUX 3aJ]1a4, YMEHUE BBIIBUIaTh U OMPOBEPraTh I'M-
MOTE3bl HETMOCPEICTBEHHO MCIIOIB3YIOTCS MPH PEIICHUH 3a7a4 €CTECTBEHHO-HAYYHOTO
[IUKJIA, B YACTHOCTHU (DPU3UYECKHUX 3ajad.

[lear ocBoeHusi mporpamMmbl yueOHOro kypca «l'eomeTpusi» Ha yriiyoJ€HHOM
YPOBHE — Pa3BUTHE HMHAMBUAYAJIbHBIX CIOCOOHOCTEH OOydYaromMXcA MPU U3YYEHUU
r€OMETPHUH, KaK COCTABJISIONICH MpeaMeTHOM o0iactu «MaTteMaTtuka u HHOOPMATUKA»
yepe3 olecrieueHue BO3MOXKHOCTH MPUOOPETEHUsS U UCIOJIb30BaHUS 0oyiee TITyOOKHX
reOMETPUUYECKUX 3HAHUN U JEHCTBUH, COEU(PUYHBIX T€OMETPUU, U HEOOXOAUMBIX IS
YCIIETHOTO MPO(ECCHOHATBHOTO 00pa30BaHUs, CBSI3aHHOTO C HCIIOJIb30BAHUEM MaTe-
MAaTHKHU.

[IpyuopuTeTHBIMH 3aja4aMu Kypca Fr€OMETpUH Ha YIJIyOJIEHHOM ypOBHE, PacIlu-
PAIOIIMMHU U yCWIIMBAIOUMMU Kypc 0a30BOT0 YPOBHS, SIBJSIOTCS:

paclIMpeHrue MNPEJCTaBIECHUS O T€OMETPUM KAaK YacTU MHUPOBOM KYJIBTYpbl U
(dbopMHpOBaHNE OCO3HAHUS B3aMMOCBS3M T€OMETPUU C OKPYKAIOLUTUM MUPOM;

(dbopMupOBaHUE TPEJICTABICHUS O MPOCTPAHCTBEHHBIX (UIYpax Kak O BaKHEM-
IIMX MAaTEMaTUYECKUX MOJEIIAX, TO3BOJISIOIINX ONUCHIBATh U U3y4aTh Pa3HbIC SIBJICHUS
OKpPYXAIOIEro MHUpa, 3HAHWE MOHATUHMHOIO anmapara no pasgeiny «CrepeoMeTpus»
y4eOHOTO Kypca FreOMETPHH;

dbopMHpOBaHUE YMEHMS BJIAJIETh OCHOBHBIMU TMOHSTHSMHU O MPOCTPAHCTBEHHBIX
¢urypax W HUX OCHOBHBIMH CBOICTBaMH, 3HaHME TeopeM, (opMyl U yMEHHE
WX MPUMEHSTh, YMEHUS J10KAa3bIBaTh TEOPEMbl U HAXOJUTh HECTAaHAAPTHHIE CIIOCOObI
penieHus 3a1ay;

dbopMupOBaHUE YMEHUS paclo3HaBaTh Ha YepTekKax, MOJACIAX U B PEaJbHOM MHU-
P€ MHOTOTPAaHHUKH U T€Ja BPAIlleHHs, KOHCTPYUPOBATh FT€OMETPUUECKHE MOJEIIH;

dbopMHpoBaHUE TMOHMMAHUSI BO3MOKHOCTH aKCMOMATHYECKOTO MOCTPOEHUS Ma-
TEMAaTUYECKUX TEOPHl, GOpMHUPOBAHNE MMOHUMAHUS POJIM aKCMOMATHUKHU MPHU MPOBEJIEe-
HUU PACCYXKIACHUM;

dbopMHpoOBaHUE YMEHUS BJAJIETh METOJAMU JJOKA3aTENbCTB U AJITOPUTMOB pellie-
HUS, YMEHUS UX NIPUMEHSATh, IPOBOJAUTH JOKA3ATEIbHBIE PACCYKIACHUS B X0/I€ PELICHUS
CTEepPEOMETPUUECKUX 3a7ad M 3a/ad C MPAKTUYECKUM COAepKaHueM, (HOpMUPOBAHHE



IPEICTAaBIICHUS O HEOOXOAMMOCTH JI0OKA3aTeNIbCTB MPU 0OOCHOBAHUU MATEMAaTUUYECKUX
YTBEPKJICHUM U POJIM AKCHOMATUKH B IIPOBEJICHUU JETYKTUBHBIX PACCYXICHUM;

pa3BUTHE M COBEPIICHCTBOBAHUE HHTEJUICKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHO-
CTell 00yYaromuxcsi, HO3HABATEIbHON aKTUBHOCTH, MCCIIENOBATEIbCKUX YMEHUH, KpH-
TUYHOCTH MBILUICHHS], HHTEPECa K U3yYEHUIO T€OMETPHH;

dbopmupoBaHre QPYHKIIMOHAIBHONW IPAMOTHOCTH, PEJIEBAHTHON T'€OMETpPUU: yMe-
HUSl PaclO3HABATH MPOSIBICHUS T€OMETPUUECKHUX MOHATUNA, 0OBEKTOB U 3aKOHOMEPHO-
CTE! B peajbHBIX JKU3HEHHBIX CUTYaAllUSX U MPU U3YYEHUU JIPYTUX YUEOHBIX Mpeame-
TOB, MPOSIBJICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEM, MOJICTUPOBAHUS PEAIbHBIX CUTY-
auui, UCCIEN0BAHMS OCTPOEHHBIX MOJENEH, MHTEPIPETAUU MMOIYYEHHBIX pe3yibTa-
TOB.

OCHOBHBIMH COZIEpKAaTEIbHBIMU JIMHUAMH yueOHoOro kypca «l'eometpusi» B 10—
11 xnmaccax siBisroTcst: «lIpsiMble M TIJIOCKOCTH B MPOCTPAHCTBEY», «MHOTOTpaHHUKNY,
«Tena Bpamenus», «BekTopel U KOOpAMHATHI B MPOCTPAHCTBE», «JIBH>KEHUS B IpoO-
CTPAHCTBEY.

ChopmynupoBannoe Bo @I'OC COO TtpedoBaHnE «yMETh ONEPUPOBAThH MOHATHU-
MW, PEIEBAaHTHBIMU T€OMETPUU Ha yriayOJ€HHOM ypoBHE 00yuenus B 10—11 knaccax,
OTHOCHUTCSI KO BCEM COJIEpKATEJIbHBIM JIMHUSIM y4€OHOro Kypca, a popMHUpOBaHHUE JIO-
TMYECKUX YMEHHUU paclpenensieTcsl He TOJBKO MO COJAEPKATEIbHbIM JIMHUSAM, HO U IO
rogam ooyuenus. Cogepxanue oOpazoBaHHs, COOTBETCTBYIOIIEE TPEIMETHBIM PE3YJlb-
TataM ocBoeHust DenepanbHON paboueil MporpaMMbl, paclpeeIEHHBIM TI0 ToJaM 00y-
YeHUSs, CTPYKTYPUPOBAHO TaKUM 0Opa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIUAINAAIb-
HBIM BOIIpocaM oOyuaroluecs: oOpalaiich HEOJHOKPATHO. JTO MO3BOJISIET OpraHU30-
BaTh OBJIAJICHHME N€OMETPUUYECKUMH TMOHSATUSMU U HABBIKAMHU MOCIIEIOBATEIBHO U IO-
CTYINAaTENbHO, C COONIOACHUEM NPHUHIIMIA MPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIIO-
4yaTh B OOLIYI0 CUCTEMY F€OMETPUUECKUX MPEACTABICHUN 00yYarOIUXCsl, paclupsis U
yriyostsist €€, 00pa3ysi MPOUYHbIE MHOYKECTBEHHBIE CBSI3U.

[lepexon k M3y4eHHIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MMO3BOJISIET:

co3/ath yciaoBus Juid AuddepeHnnannn o0yyeHus, MOCTPOCHUsI WHANBUAYalb-
HBIX 00pa30BaTENbHBIX MPOrpamMM, OOECHeUUTh YriayOaE€HHOE H3yYeHHUE TEOMETPUU
KaK COCTaBJIsIOIIEH yueOHoro nmpeamera «MaTeMaTukay;

MOJATOTOBUTH OOYYAIOLIMXCS K MPOAOKEHUIO U3YYEHHsS] MATEMATHKU C Y4ETOM
BbIOOpa Oyaymieil mpodeccuu, odbecrneurBasi MPEEMCTBEHHOCTh MEXK/y OOLIMM M TPO-
(eccroHanbHBIM 00pa30BaHUEM.

Ha uzyuenune yueOHoro kypca «I'eomeTpusi» Ha yriyOJIEHHOM YPOBHE OTBOAMUTCS
204 gaca: B 10 kmacce — 102 gaca (3 yaca B Heziel0, 2 U3 KOTOPBIX MPEIOJararmT Jie-
neHue Ha noarpymnmnsl), B 11 kiacce — 102 yaca (3 yaca B Heento, 2 U3 KOTOPBIX MpeE-
TM0JIararoT JICJICHUE Ha TIOIPYIIIIbI).



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUS» YIIYBJIEHHBI YPOBEHD

JIMHHOCTHBIE PE3VYJIBTATDI

1) rpaxknaHcKoe BOCIHTAHUE: CHOPMHUPOBAHHOCTD IPAXKAAHCKOM TO3HIIUU 00Y-
YaloLEerocs Kak aKTUBHOTO M OTBETCTBEHHOIO YJI€HA POCCUHCKOro OOHIeCTBa, MpE.-
CTaBJICHUE O MAaTEMATHYCCKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3IHYHBIX CTPYKTYp, SIB-
JICHUH, TPOIEAYP TPAKTAHCKOTO OOIIECTBA (BBIOOPHI, OMPOCH M IPYTOe), YMEHUE B3a-
UMOJICUCTBOBATh C COLIMAJILHBIMU WHCTUTYTaMHU B COOTBETCTBUM C UX (YHKUIUSIMHU U
Ha3HAYCHUEM;

2) NaTPHOTHYECKOe BOCTHTAHHWE: C(HOPMUPOBAHHOCTH POCCHHCKOM TparkiaaH-
CKOW UIAEHTUYHOCTH, YBAKECHUS K MPOUUIOMY M HACTOSIIEMY POCCHICKOW MaTEMATHUKH,
LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSAM POCCUMCKUX MAaTEMATUKOB M POCCUMCKOW Ma-
TEMAaTUYECKOW IIKOJIbI, UCIOJb30BaHUE 3TUX JAOCTHKEHUN B JPYIMX HayKax, TEXHOJO-
r'usix, cpepax 5KOHOMUKH;

3) IyXOBHO-HPaBCTBEeHHOE BOCTIMTAHME: OCO3HAHUE JYXOBHBIX IICHHOCTEH poC-
CHIICKOr0 HapoJia, CPOPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ITUUYECKOTO MOBEJE-
HUSI, CBA3aHHOTO C IPAKTHYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKH U JEATEIIbHOCTHIO
y4€HOTr0, 0OCO3HaHME JIMYHOTO BKJIa/1a B IOCTPOCHHUE YCTOMYMBOrO Oy IyIIEro;

4) 3cTeTHYECKOe BOCIMUTAHNE: DCTCTUICCKOE OTHOIICHUE K MUPY, BKIItOYas 3C-
TETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEU, 00BEKTOB, 3aj1a4, PEIICHUH, pacCyKICHUH,
BOCIIPUUMYHMBOCTH K MATEMAaTUUECKUM aCTIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puznueckoe BocnuTaHue: CHOPMUPOBAHHOCTh YMEHUS NMPUMEHSITh MaTeMa-
TUYECKHE 3HAHUS B MHTEpecax 3JA0pPOBOro M 0e30MmacHOro odpasa >KM3HHU, OTBETCTBEH-
HOE OTHOILIEHUE K CBOEMY 30pPOBBIO (30pOBOE MUTAaHUE, COATAaHCUPOBAHHBIA PEXKUM
3aHATHHN W OTAbIXA, PETryJsipHast (PU3UUECKasi aKTUBHOCTBD), (DU3UUECKOE COBEPIIICHCTBO-
BAaHME MPU 3aHATHUIX CIIOPTUBHO-03/10POBUTEILHOMN AESITENbHOCTHIO;

6) Tpy10BO€ BOCIMTAHUE: TOTOBHOCTh K TPY.ly, OCO3HAHUE IICHHOCTH TPYOJIIO-
Ousi, MHTEpEC K pas3IMyHbIM chepaM MpoPEecCHOHATBHON JIeATEeIbHOCTH, CBSI3AHHBIM C
MaTEeMaTUKON U €€ MPUIOKEHUSIMHU, YMEHUE COBEPILATH OCO3HAHHBIN BHIOOP Oyayuiei
po()eCCum 1 peaan30BhIBATh COOCTBEHHBIC JKU3HEHHBIC TIIIaHBI, TOTOBHOCTH M CIIOCO0-
HOCTh K MaTEMaTHYECKOMY OOpa30BaHHUIO M CaMOOOpPa30BaHUIO HA TPOTSKEHUU BCEH
KU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a7a4 MaTeMaTH-
YECKOM HaINpPABJIECHHOCTH;

7) 3K0JI0THYECKOe BOCTUTAHHE: CHOPMUPOBAHHOCTH IKOJIOTUICCKON KYJIbTYPHI,
MMOHUMAaHUE BIMSHUS COLIMAIBHO-DPKOHOMHYECKHUX MPOIECCOB HA COCTOSIHUE MPUPOTHON
U COIMAJIbHOW Cpeflbl, OCO3HAHUE II00AIBHOIO XapakTepa SKOJOTHYECKUX MpoOieM,
OpYEHTAIlMS HAa MPUMEHEHHE MAaTeMaTHYEeCKUX 3HAHUU JUIsl PEIIeHUs 3a7ad B 00JIacTH



OKpYXalollleld Cpelibl, TUIAHUPOBAHUE MOCTYNKOB M OLEHKH HMX BO3MOXKHBIX IMOCHE]I-
CTBUH JUISl OKPYXKAIOIIEH CPEbL,

8) HeHHOCTH HAYYHOI0 MO3HAHHUS: CPOPMHUPOBAHHOCTH MHPOBO33PEHHS, COOT-
BETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHOMN MPAKTHKH,
MOHUMAHNE MAaTEeMAaTHYEeCKOW HayKW KakK C(ephl UeJIOBEUECKOU JESITCIIBHOCTH, 3TAIOB
e pa3BUTHs M 3HAUUMOCTH JUIsl Pa3BUTUS [IUBUIIM3ALIUU, OBIAJCHUE S3bIKOM MaTema-
TUKU U MaTeMaTHYeCKOW KyJIbTYypOH KaK CpeJCTBOM MO3HAHUS MHpPA, TOTOBHOCTh OCY-
MIECTBJISITh TPOEKTHYI0O M MCCIEIOBATEIbCKYIO ACATEIBHOCTh WHJUBHAYAJIbHO WU B
rpynmrme.

METAIIPE/IMETHBIE PE3YJIBTATbI

Ilo3HaBaTe/IbHBbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1oruyecKkue 1eMcTBUA:

BBISIBIIATh M XapaKTEPU30BATh CYIIECTBEHHBIE TPU3HAKN MATEMAaTUYECKUX 00BEK-
TOB, MOHSTUH, OTHOIICHUN MEXIY MOHATUSIMHU, (DOPMYIUPOBATH OMpECICHUS MOHS-
TUM, YCTAHABIIMBAaTh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMU, OCHOBaHUS NIl 0000-
LIEHUS U CPABHEHUS, KPUTEPUHU IPOBOJIUMOTO aHAIN34;

BOCIIPUHUMATh, (HOPMYIUPOBATh U MPEOOPA3OBBIBATH CYKJEHUSA: YTBEPIUTENb-
HbIE U OTPUIIATENIbHbIC, CIMHIUYHbIE, YaCTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3UM U MPOTHUBOPEUHUS B
(dakTax, JaHHBIX, HAOIIONECHUSIX U YTBEPKICHUSAX, TIPEAaraTbh KPUTEPUU JJIsl BBISBIIC-
HHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUI;

JIeJIaTh BBIBOBI C UCIOJIb30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U UHIYKTHB-
HBIX YMO3aKIJIFOUEHU!, YMO3AKIFOUEHUH 110 aHAJIOTHH;

IIPOBOJAUTH CAMOCTOSITENIBHO JTOKA3aTEJIbCTBA MATEMATHYECKUX YTBEPKICHUU
(npsiMble U OT TPOTUBHOTO), BBICTpAUBATh APTYMEHTAIIMIO, NMPUBOJUTH MPUMEPHI H
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BBIBOJIBI;

BBIOMPATH CIIOCOO pereHus: yaeOHou 3a1aun (CpaBHUBATh HECKOJIBKO BapHUAHTOB
perieHus, BHIOMPaTh HAauOoJee MOIXOANINN ¢ YIETOM CaMOCTOSITEIIBHO BBIIETICHHBIX
KpUTEPHUEB).

Ba3oBrIe uccieaoBarebCKHeE AelicTBUA:

HCIIOJIB30BaTh BOMPOCH! KaK UCCIEI0BATEILCKUN HHCTPYMEHT MO3HAHUs, (OpMY-
JUPOBATh BOMPOCHI, (PUKCHUPYIOIIME MPOTUBOpEUNE, MPOoOIeMy, YCTaHABINBATh HCKO-
MO€ ¥ JJaHHOE, JOPMUPOBATH THIOTE3Y, apPTYMEHTHUPOBATH CBOIO TIO3UIMIO0, MHCHHUE;

MIPOBOAUTH CAMOCTOSITEJILHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIIEOBAHUE IO
YCTAHOBJICHHIO OCOOEHHOCTEN MaTeMaTHU4eCKOTO OOBEKTa, SIBJIICHUS, MPOIECCa, BbISB-
JIEHUIO 3aBUCUMOCTEH MEXITY 00BbEKTaMHU, SIBICHUSIMU, IIPOIIECCaAMU;



CaMOCTOATENBHO (POPMYIUPOBATH OOOOIIIEHUS U BBIBOBI MO pe3yJIbTaTaM MpoBe-
JNEHHOTO HAOJIOJICHMS], HCCIIEIOBAHUS, OLIEHUBATh JOCTOBEPHOCThH IMOJYYEHHBIX pe-
3yJbTaTOB, BHIBOJIOB U O0O0IIICHUI;

MPOTHO3UPOBATh BO3MOKHOE Pa3BUTUE MPOIECCa, & TAKKE BBIABUTATH MPEIIO-
JI0’KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBIIAT ACPUIUTH MH(QOpPMAIIMKU, TaHHBIX, HEOOXOAUMBIX Ui OTBETA HA BO-
IpOC U JJI pelIeHus 3a/1a4u;

BBIOMPATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHATU3UPOBATh, CH-
CTEMAaTU3UPOBATh U UHTEPIPETUPOBATH MH(DOPMALINIO PA3TUUYHBIX BUAOB U POpM TIpe-
CTaBJICHUS;

CTPYKTYpUpPOBATh UHPOPMAIIUIO, MPEJCTABIIATH €€ B pa3IMUHBIX (opMax, UILTIO-
CTpPUPOBATH IPaPUIECKU;

OILICHUBATh HAJE&KHOCTh MHGOPMAIIMK IO CAMOCTOSITEILHO CHOPMYITHUPOBAHHBIM
KPUTEPHUSIM.

KoMMyHuKaTHBHBIC YHHBEpPCAIbHbIE y4eOHbIE NeHCTBUA

OO0enue:

BOCIIPUHUMATH U (DOPMYJIMPOBATH CYKACHUS B COOTBETCTBUU C YCIOBUSIMU U 11€-
JSIMH  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BbIpaXKaTh CBOIO TOYKY 3PEHHSI B YCTHBIX U
MMUCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS IO XOJy PELICHHS 3aauyd, KOMMEHTUPOBATh
MIOJIyYEHHBI PE3yJIbTAaT;

B X0JIe 00CYXICHHS 3a7]aBaTh BOIPOCHI MO CYIIECTBY OOCYKJ1aeMOW TEMBI, MPO-
0JieMbl, perraeMon 3a7a4u, BRICKA3bIBaTh UJICH, HAIICJICHHBIE HA MIOWMCK PEIeHHUs, COTIO-
CTaBJIATh CBOM CYXKJEHHUSI C CYKACHUSAMH JIPYTHX YYaCTHUKOB JUAJIOra, OOHAPYKUBAThH
paszMyMe U CXOJICTBO MO3MIMH, B KOPPEKTHON (popMe (popMyIupoBaTh pazHOIIACHUS,
CBOU BO3PAKECHUS;

MPEACTABIATh PE3YJbTAThl PEIICHUS 3a]a4M, SKCIEPUMEHTA, UCCIIEIOBAHUS, MTPO-
€KTa, CAMOCTOSITEJIbHO BBIOMPATh (DOpMAT BRICTYIIJICHUS C YUETOM 3a7a4 MPE3CHTAINH U
0COOEHHOCTEH ayAUTOPUH.

PerynsiTuBHBIC YHMBeEpPCAJIbHbIe YueOHbIe 1elCTBUA

Camoopranusanus:

COCTAaBJISITh TUIAH, aJITOPUTM PEILIECHUs 3a]]a4M, BBIOMpaTh CIIOCOO PEIIeHUs C yué-
TOM HUMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOP-
PEKTUPOBATH BApPUAHTHI PEUICHUI ¢ Y4ETOM HOBOM MH(MOpMAIUK.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIM MHTEJJIEKT: BJaJ€Th HAaBBIKAMHM I1O3HaBa-
TeIbHON pedIEKCUU KaK OCO3HAHUSI COBEPIIAEMBIX JEUCTBUNA M MBICIUTEIbHBIX MPO-



IIECCOB, MX PE3YJIbTATOB, BIAJAECTh CIIOCOOaMU CaMOIIPOBEPKH, CAMOKOHTPOJIS TpoIiecca
U pe3yJIbTaTa PEIIeHUs] MaTeMaTHISCKOMN 3a1a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH MPH PEIICHUH 3aa91, BHO-
CUTh KOPPEKTHUBHI B JICSITEIILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, TAHHBIX, HAHICH-
HBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

OILICHWBATh COOTBETCTBHE pPE3yJbTaTa IICIM M YCIOBHUSAM, OOBSCHATH MPUUUHBI
JTOCTHKCHHSI WM HEJOCTHKCHHS PE3YJIbTATOB JIEATEIBHOCTH, HAXOAUTh OIIMUOKY, Ja-
BaTh OLICHKY PUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eATEIbHOCTD:

MOHUMATh U UCITOJIH30BATh MIPEUMYIIECTBA KOMAHAHOW U WHIMBUIYATHHOU pado-
THI TIPHM PEIICHUN YIeOHBIX 3aja4, MPUHUMATD I1€JTb COBMECTHOU NIEATEILHOCTH, TUTAHH-
pOBaTh OPTaHMU3AIIMIO COBMECTHON PaOOTHI, pacTIpeeisaTh BUAB pabOT, TOTOBAPHUBAThH-
cs1, 00CY’KJIaTh MPOIIECC U PE3YNbTAT padOThI, 0000111aTh MHEHUSI HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B IPYMIOBHIX (hopMax padboThl (00CykIeHMs, 0OOMEH MHEHHM, «MO3-
rOBbIC MITYPMbD» U HHBIE), BBIMOJIHATH CBOIO YacTh padOThl U KOOPAMHUPOBATH CBOU
JEUCTBUA C APYTHUMH WICHAMH KOMaH/Ibl, OLIEHUBATh Ka4€CTBO CBOETO BKJIJa B OOLIUI
MIPOIYKT IO KPUTEPUIM, CPOPMYITUPOBAHHBIM YI4aCTHUKAMH B3aUMOICHCTBHSI.

INPEAMETHDBIE PE3VYJIBTATEI

K xoniry 10 kiaacca oOyyaromuics HayquTCs:
. CBOOO/IHO OMEPUPOBATH OCHOBHBIMU MOHSITUSAMH CTEPEOMETPUU MPU pellie-
HUHU 33724 U MIPOBEJICHUU MAaTeMaTUYECKUX PACCYKICHUM;

. MPUMEHSATh aKCUOMBI CTEPEOMETPHH M CIICICTBHS W3 HHUX MPU PEIICHUU
r€OMETPUYECKUX 3a]1aY;

. KJaccu(UIIMPOBaTh B3aMMHOE PACIOJIOKEHHE MPSIMBIX B TIPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTRBE;

. CBOOOJTHO OMEPUPOBATH MOHSATUSAMH, CBSI3AaHHBIMHU C yIJlaMUd B MPOCTPaH-
CTBE: MEXKIy MPSMBIMHU B TIPOCTPAHCTBE, MEXKIY MPSAMOU M ITIOCKOCTHIO;

. CBOOOJTHO OTIEPUPOBATH IMMOHATHUSIMH, CBI3aHHBIMUA C MHOTOTPaHHUKAMU;

. CBOOOJTHO pacIiO3HAaBaTh OCHOBHBIC BBl MHOTOTPAHHUKOB (IIpU3Ma, ITH-
pamMujia, MPSMOYTOJIBHBIN Mapaieenumnes, Kyo0);

. KJIacCU(PUIIMPOBAaTh MHOTOTPAaHHUKH, BHIOMpPAsi OCHOBAHMS I KiacCu(u-
KaIlnu;

. CBOOOJIHO OTIEPUPOBATH MOHSTHIMU, CBSI3aHHBIMU C CEYCHUEM MHOTOTpaH-

HHUKOB IIJIOCKOCTBIO,



. BBITIOJIHATH MapajlieNIbHOE, IEHTPaIbHOE M OPTOrOHAIBHOE MPOEKTUPOBA-
HUE UTYp Ha TUIOCKOCTb, BBHITIOIHATH N300pakeHus (PUryp Ha MIO0CKOCTH;

. CTPOUTH CEYEHHS] MHOTOTPAHHHKOB PAa3IMYHBIMH METOJIaMH, BBITIOJIHATH
(BBIHOCHBIE) TJIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUJ CBEPXY,
cOOKy, CHUBY;

. BBIUKCIIATH IJIOIIAM TOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma, MUpaMU-
71a), TCOMETPUUYECKUX TEJI C TPUMEHEHUEM (HOpMYIT;

. CBOOOJTHO ONEPUPOBATH MOHATUSMU: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTD,
OCb U IIOCKOCTh CUMMETPHH, LIEHTP, OCh U IJIOCKOCTh CUMMETPHUH (PUTYPBI;

. CcBOOOHO ONEpPUPOBATh MOHATHUAMHU, COOTBETCTBYIOIIMMHU BEKTOPAM M KO-
OpJMHATaM B IIPOCTPAHCTBE;

. BBITIOJIHATD JICUCTBUS HAJl BEKTOPaMHU;

. pemarh 3aJayd Ha JI0Ka3aTeJIbCTBO MATEMATHYECKUX OTHOUIEHUW H

HAXO0X/JCHUE I'€OMETPUUYECKUX BEJIUYMH, IIPUMEHSS U3BECTHBIE METOJBI IIPU PELICHUU
MAaTEMATUYECKUX 3a/1a4 [OBBIIEHHOT'O U BBICOKOI'O YPOBHS CJIOKHOCTH;

. IPUMEHATh MPOCTEHIINE IPOrPpaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a1aY;

. W3BJIEKaTh, MPEOOPa30BbIBATh U MHTEPHPETUPOBATh MH(DOPMALIMIO O MPO-
CTPAHCTBEHHBIX I€OMETPUYECKUX (PUTypax, MPEACTABICHHYIO Ha YepTekaX U PUCYH-
Kax;

. IIPUMEHSATH IMOJyYEHHbIE 3HAHUS HA NPAKTUKE: CPABHUBATH U AHAIM3UPO-
BaTh pEAJIbHBbIE CUTYAlLlUH, IPUMEHATh U3YUYCHHBIE MOHATHUS B IIPOLECCE TTOMCKA pelie-
HUS MaTeMaTUYeCKH CPOPMYITHPOBAHHON MPOOIEMBbI, MOJCIUPOBATh pealbHBIE CUTYa-
UM Ha SI3bIKE TEOMETPHUHU, UCCIIENOBATh MOCTPOCHHBIE MOJICNIM C UCMHOJIb30BAHUEM I'€0-
METPUUYECKUX TMOHSITUN M TeopeM, allapara ajareOphl, peliath MpakTUYeCKUe 3aJaud,
CBSI3aHHBIC C HAXOXKJICHUEM I'€OMETPUUYECKUX BEIINYMH;

. MMETh MPEACTaBlIeHUs] 00 OCHOBHBIX dTarax pa3BUTHUS T€OMETPHUM KakK CO-
CTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHA.

K koniy 11 kinacca oGyyaronuiicss Hay4uTcs:

. CBOOOJIHO OMEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C LIUJIMHIPUYECKOM, KO-
HUYECKOM U chepruecKoi MOBEPXHOCTIMHU, OOBSICHATH CIOCOOBI MOTYUYEHHUS;

. OMepUpoOBaTh MOHATUSAMU, CBSI3aHHBIMHU C TEJIAMH BpAIlCHUS: UIHMHAPOM,
KOHYCOM, c(hepoii u mapowm;

. pacrno3HaBaTh Tena BpamieHus (IWINHAP, KOHYC, cdepa u 1map) u oObsc-
HSTh CLIOCOOBI MOTYYEHHsI TEJ BpalLCHHS;

. KJIaCCU(PUIIUPOBATH B3AUMHOE PACIOJIOKEHUE CPEPHI U MIOCKOCTH;



. BBIYUCIISITh BEJTMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB W TEJI BpallleHUs], 00b-
MBI ¥ TIJIOMIAU TIOBEPXHOCTEH MHOTOTPAHHUKOB W TEJ BPAIIEHUS, TEOMETPUUCCKUX
TeJ ¢ IpUMeHeHueM (hopMmy;

. CBOOOJTHO OTMIEPHPOBATH TOHSTHIMH, CBSI3aHHBIMU C KOMOWHAITUSIMH TEI
BpalieHUs] 1 MHOTOTPAaHHUKOB: MHOTOTPAaHHHK, BIMCAHHBIA B chepy W OINMMCAHHBIN
okoJ10 ceprl, chepa, BucaHHAsI B MHOTOTPAHHUK WJIH TEJIO BPAIICHHUS;

. BBIYUCIISATH COOTHOIICHUS MEXY IUIONIAAsIMU MTOBEPXHOCTENH U 00bEMaMu
IIOJIOOHBIX TEN;

. n300paxaTh U3ydaemble (UTYpPBI, BBINOJIHATH (BHIHOCHBIC) IUIOCKHE 4Yep-
TEXHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BUJ CBEPXY, COOKY, CHH3Y, CTPOUTH Ce-
YCHUS TN BPAICHUS;

. W3BJICKATh, MHTEPIIPETUPOBATh U MIPEOOPA30BHIBATH HHPOPMAIHIO O TIPO-
CTPaHCTBEHHBIX I€OMETPHUYECKUX (PUTYypax, MPEACTABICHHYIO Ha YepTekaX U PUCYH-
Kax;

o CB060I[H0 OIICPHUPOBATD ITOHATUCM BCKTOP B ITPOCTPAHCTBC,

° BBIIIOJIHATD OIICPpAalli Had BCKTOPaAMU,

o 3aJ1aBaThb IJIOCKOCTb YPAaBHCHUCM B I[CKapTOBOﬁ CUCTCMC KOOPAWHAT,

o peuaTtb recOMETPUICCKUEC 3a1a9M Ha BBIYHMCIICHUC YIJTIOB MCKIY MMPAMBIMHA U

MJIOCKOCTSIMH, BBIUMCIICHUE PACCTOSHUMA OT TOYKH JI0 TUIOCKOCTH, B II€JIOM, Ha TIPHMeE-
HEHHE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHUH;

. CBOOOJTHO OMEPUPOBATH MOHATHUSIMHU, CBS3aHHBIMU C JBUKCHHUEM B TMPO-
CTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUM;

. BBITIOJIHATh M300paKeHHs] MHOTOTPAHHUKOB U TEJl BpAlllCHUs MPHU Mapal-
JICTPHOM TIEPEHOCE, IICHTPAIBHON CHMMETPHH, 3epKATbHOW CUMMETPHUH, IPH TIOBOPOTE
BOKPYT MPSIMOH, TIPeoOpa3oBaHus MOT00US;

. CTPOUTH CEYCHHS MHOTOTPAHHWKOB M TEJ BpAICHUS: CCUCHHS IFIMHIPA
(mapayuienbHO W TIEPIEHIUKYJISIPHO OCH), CEUCHHSI KOHYyca (TapasuiesibHble OCHOBAHUIO
Y TIPOXOJIAIINE Yepe3 BEPIIUHY), CEUCHHUS 11apa;

. HCIIOJIH30BaTh METO/BI MTOCTPOEHHUSI CEUEHUN: METOJ CJICIOB, METOJT BHYT-
PEHHEro MPOESKTUPOBAHMS, METO] TIEPEHOCA CEKYIIIEH TUIOCKOCTH;

. JIOKa3bIBaTh T€OMETPUUYCCKHUE YTBEPIKICHHUS,

. NPUMEHSTh TeOMETPHUSCKHUE (DAKTHI TS PEIICHUSI CTEPECOMETPUUCCKUX 3a-
Ja4, MPEenoiaralonMX HECKOJIBKO II1aroB PEIICHMS, €CIIM YCIOBHUS MPUMCHEHUS 3a]1a-
HBI B IBHOUW U HESIBHOU (popMme;

. pemarh 3a7ayd Ha JI0Ka3aTeIbCTBO MAaTEMAaTHYECKUX OTHOIICHUN U
HAXOXXJIEHUE TEOMETPUUYCCKUX BEIIMYUNH;

. MPUMEHSATh MPOTPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI NP PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay;



. OPUMEHSTh MOJYyYEHHbIE 3HAHUS Ha MPAKTUKE: CPABHUBATH, AHAIMU3HUPO-
BaTh U OIICHUBATh peajibHbIC CUTYyallud, MPUMEHSATh W3YUYCHHbIC MOHSTHS, TEOPEMBI,
CBOMCTBa B MPOIIECCEe MOMCKA PEIICHUs MaTEeMaTHIECKH CHOPMYITHPOBAHHOHN MpoobIIe-
MBI, MOJICJIMPOBATh PEaibHBIE CUTYAIlMU HA A3bIKE T€OMETPHUH, UCCIIEI0BAThH TOCTPOCH-
HBIC MOJICJIA C UCTIOJIh30BAHUEM T€OMETPUUCCKUX MOHATAN M TEOPEM, ammapara aiareo-
pBI, pelaTh NPAKTUYECKUE 3a/1a4H, CBSI3aHHbBIE C HAXOXKJICHHUEM I€OMETPUUYECKUX BEIIU-
YUH;

. UMETh MPEICTABICHUS] 00 OCHOBHBIX ATalax Pa3BUTUSI T€OMETPUM KaK CO-
CTaBHOM YacTu PyHIaMEHTa Pa3BUTUS TEXHOJIOTHA.

COJEPXAHUE OBYUYEHUA
10 KVIACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TIOHATHUSI CTepeoMeTpuu. Touka, mpsiMasi, MIOCKOCTh, MMPOCTPAHCTBO.
[lonsiTHE 00 aKCMOMATHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUU U
CJICACTBUS U3 HUX.

B3anMmHOE pacnosioKeHHE IPSAMBIX B IIPOCTPAHCTBE: IEPECEKAOLIMECs, Napa-
JIeJIbHBIE U CKpemuBarommecs npsamele. [IpusHaku ckpemmBaronmxcsa npameix. [Tapasn-
JEIBHOCTh TNPSAMBIX M IUIOCKOCTEM B NPOCTPAHCTBE: INApaJUICNIbHBIE MPSMbIE B IPO-
CTPaHCTBE, NAPAJLIEIIBHOCTh TPEX MPSAMBIX, MAPAIIIETBHOCTD NPSIMOMN U TIockocTH. [1a-
pajieIbHOE U LIEHTPAJIbHOE MPOEKTHUpPOBaHUE, n3o0paxeHue (uryp. OCHOBHbIE CBOW-
CTBa MapajuielIbHOro MpoeKThpoBanusd. M300paxkeHue ¢uryp B mnapamieabHON MpOeK-
UHUU. YTJIbl C COHANIPABICHHBIMUA CTOPOHAMH, YIOJ MEXAY NPSMBIMU B IPOCTPAHCTBE.
[TapajuteIbHOCTh TUIOCKOCTEW: MapaJuIeNIbHbIE IIJIOCKOCTH, CBOMCTBA IapalICIIbHBIX
miockocteit. [Ipocreiiiine mpocTpaHcTBeHHbIE (QUTYPHI HA MJIOCKOCTH: TETpasriAp, Ma-
pasuiesienunes, HOCTPOEHUE CEUCHUI.

[leprieHIUKYISIPHOCTh NPSIMOM M IIOCKOCTH: MNEPHEHAUKYISPHBIE NPSIMBIE B
IIPOCTPAHCTBE, MPSAMbBIE MapAJUICIbHBIE U TEPIECHIUKYIISIPHBIE K IJIOCKOCTH, MPU3HAK
MEPIEHAUKYIJISIPHOCTH MPSIMOM U IUIOCKOCTH, TEOpPEMa O MNPSIMOW MEPIEHIUKYISAPHON
I0cKOCTH. OpTOroHAJIbHOE NPOEKTHUpOBaHKE. [lepneHauKysp 1 HAKIOHHBIE: PacCTO-
SIHAE OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSAMOM IO TUIOCKOCTH, MPOEKLUs PuUry-
PBI Ha IUIOCKOCTB. lIepreHIuKyIApHOCTD IIIOCKOCTEN: MPU3HAK IMEPIEHIUKYIISIPHOCTH
JBYX IIOCKOCTEU. Teopema o0 TpEX NEPIEHINKYIAPAX.

VYTl B IPOCTPAHCTBE: YIoJl MEXKAY MPSIMOU U IIJIOCKOCTBIO, ABYI'PaHHBIA YIrod,
JIMHEMHBIA yTOoJl ABYrpaHHOro yria. TpEéXrpaHHblii U1 MHOTOrpaHHbie yriibl. CBOWCTBA
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IUIOCKUX YIJIOB MHOTOTPAaHHOTO yria. CBOMCTBA MJIOCKUX W ABYTPAHHBIX YIJIOB TPEX-
I'paHHOrO yria. TeopeMbl KOCHHYCOB U CUHYCOB JIJIsl TPEXTPAHHOIO yTJIa.

MHoOrorpaHHuKHU

Buabsl MHOrOTpaHHMKOB, pa3BEPTKa MHOTOTpaHHMKA. [Ipu3ma: n-yronapHas npus-
Ma, MpsIMasi ¥ HaKJIOHHAs IPHU3Mbl, OOKOBAs U MOJHAs MOBEPXHOCTh pu3Msbl. [lapae-
Jenunes, IpsIMOYTOJIbHbIN NapaJuIeenune] U ero cBoiicrea. Kparyaiimme myTy Ha mo-
BEPXHOCTH MHOrorpanHuka. Teopema Ditnepa. [IpoctpancTBennas teopema Ilugaropa.
IInpamuga: N-yrojpHas NUpaMKuIa, IpaBUIbHASA U yceu€HHas nupaMuel. CBOMCTBA pé-
O0ep 1 OOKOBBIX IpaHeW NMpaBWIbHON nupamuabl. [IpaBuibHbBIE MHOIOIpaHHUKH: Ipa-
BWJIbHAS MPU3Ma U NPAaBUWIIbHAS IUPaMU/A, IPABUIIbHAS TPEYroJIbHAS MUpAMUIA U TIpa-
BUJIbHBIN TeTpa’qp, KyO. [IpencraBieHue o mpaBUIBHBIX MHOTOTPaHHUKAX: OKTas3ip,
TOJEKadIp U UKOCAdIpP.

Bbruncnenue 3neMeHTOB MHOTOTPAaHHUKOB: p&Opa, nuaroHanu, yriel. [lnomane
OOKOBOI OBEPXHOCTH U MOJHOM MMOBEPXHOCTHU MPSAMON MPU3MBI, IUIOLIA/Ib OCHOBaHUH,
TeopeMa 0 OOKOBOI MOBEPXHOCTH MpsiMON npu3Mbl. [1nomans 00koBO NOBEPXHOCTH U
IIOBEPXHOCTH IIPAaBUJILHOU IMUPAMU/IBL, TEOPEMA O IUIOLIAAN YCEUEHHON TUPaMUIBI.

CumMeTpust B IIPOCTPAHCTBE. DJIEMEHTHl CUMMETPUHM IMPABWIBHBIX MHOTOTPAH-
HUKOB. CUMMETpHS B NPAaBUJIBHOM MHOTOTPaHHUKE: CUMMETPHUS NapaJuIeIIEeInIea,
CUMMETPHS IPABUJIbHBIX IPU3M, CHMMETPUS NMPABUIBHON MTUPAMUBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHsATHS: BEKTOP B IMIPOCTPAHCTBE, HYJIEBOM BEKTOP, NIMHA HEHYJIEBOI'O BEKTOPA,
BEKTOPHI KOJUIMHEAPHBIE, COHAIIPABJICHHBIE U TTPOTHUBOIIOJI0KHO HAIMPABICHHBIE BEKTO-
pbl. PaBeHCTBO BEKTOpPOB. JI€MCTBUA C BEKTOPAMH: CJIOXKECHUE U BHIYMTAHUE BEKTOPOB,
CyMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha 4ucio. CBOWCTBA CIIOXKECHUS
BEKTOpOB. CBOMCTBA YMHOXEHHSI BEKTOpa HA yucio. [loHsTHe KOMIUTaHApHBIE BEKTO-
pel. IIpu3Hak komrutanapHocTH TpEX BEKTOPOB. [IpaBmiio mapamienenunena. Teopema o
Pa30KEHUHU BEKTOpPa MO TPEM HEKOMILIAHAPHBIM BeKTOpam. lIpsiMoyronbsHas cucrema
KoopAuHaT B npocTtpaHcTBe. Koopauuarel BekTopa. CBsi3b MEXAY KOOPAUHATAMH BEK-
TOpa U KOOpJIMHATAMU TOYEK. YTOJ MeXay BeKTopamu. CKaasipHOE MPOU3BEICHUE BEK-
TOPOB.

11 KIIACC

Tesia Bpalenus

[TonaTus: UUIMHIPUYECKAsT TTOBEPXHOCTh, KOHUYECKasl MOBEPXHOCTh, cepuue-
CKasi TIOBEPXHOCTh, OOpasylollne MoBepXHOCcTel. Tena BpaleHus: MWIMHAP, KOHYC,
yceu€HHBIN KoHyC, cepa, map. BzaumHoe pacnonoxkeHue cdepbl U MIOCKOCTH, Kaca-
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TeJbHasl TUIOCKOCTh K cdepe. M300pakeHne Ten BpallleHus: Ha IMI0CKOCTH. Pa3BépTka
WIMHIpA U KoHyca. CuMMeTpust cepsl U 1mapa.

O0bEM. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEME MPSAMOYTOTHHO-
ro napawienenunena u cieactsus u3 He€. OObEM NMpAMON M HAKIIOHHOW MPU3MBI, LU-
JUHJIpa, TUpaMUabl 1 KoHyca. O0bEM 11apa U IapoBOro CErMEHTA.

KoMOuHanuu Ten BpallleHuss U MHOTOTpaHHUKOB. llpu3ma, BmnucaHHas B IH-
JUHAP, ONMKMCcaHHas okoJio muiuHapa. [lepeceyenue cdepsl U mapa ¢ miockocTrro. Ka-
caHue mapa u cepbl MI0CKOCThI0. [[oHSITHE MHOTOrpaHHUKA, OITMCAHHOTO OKOJIO ce-
pbI, chepbl, BHUCAHHOW B MHOTOTPAHHUK WUJTM TEJIO BPAIICHUS.

[Tomans MOBEpXHOCTH MIJIMHIIPA, KOHYyCca, Tuiomaas chepsl u e€ gacre. [1omgo-
Ooue B npoctpancTBe. OTHOLIEHUE 00BEMOB, IUIONIAIEH MOBEPXHOCTEN MOJOOHBIX (u-
ryp. IIpeoOpazoBanue nmogodus, romoteTus. Pemenue 3a1ay Ha MIIOCKOCTH C MCIOJIb30-
BaHHMEM CTEPEOMETPUUYECKUX METO/OB.

[TocTpoeHue cedeHuil MHOTOTPAHHUKOB W TEJ BPALICHUSA: CEYEHUs LUIUHAPA
(mapasnienbHO U MEePIEeHIUKYIISIPHO OCH), CeUeHUsl KoHyca (MapasuiebHble OCHOBAHUIO
Y IPOXOJAIIME Yepe3 BEPLINHY), CEUCHUS 1Iapa, METOBI IOCTPOEHUS CEYEHUI: METO
CJIEJIOB, METOJI BHYTPEHHETO TPOEKTUPOBAHHMSI, METOJ] IEPEHOCA CEKYIIEH MIOCKOCTH.

BekTOopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekropel B nmpoctpancTtBe. Onepannnu HajJg BEKTOpaMH. BEKTOpHOE yMHOXKEHUHE
BEKTOpPOB. CBOICTBAa BEKTOPHOIO YMHOXEHHS. [IpsMoyrosnbHas cucteMa KOOpAWHAT B
npoctpancTBe. Koopaunatel BekTopa. Paznoskenne BekTopa no 6asucy. Koopaunartao-
BEKTOPHBII METOJI IPU PELIEHUU T€OMETPUUECKUX 3aau.

JIBUKeHHs] B IPOCTPAHCTBE

JBmwxenus: poctpancTBa. OtobOpaxkenus. [[BrxeHuss u paBeHcTBO duryp. O0-
M€ CBOMCTBA ABMXKEHUW. BUIbl NBMXKEHUI: NapasuielbHbIA MEPEHOC, LEHTpalbHas
CUMMETpHUS, 3epKaJIbHasi CAMMETPHSI, TOBOPOT BOKPYT npsiMmoi. [IpeoOpa3zoBanus nojo-
oust. [Ipsimas u cepa Ditnepa.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne n/m HanMeHnoBanme pasnesoB U TEM MPOTPaMMBbI Komriectso [Kontporbhbie
4acoB paboThI
1 |[BBeneHue B cTepeoMeTpUIO 23 1
2 |[B3zammHOE pacmoyioKeHUE MPSIMBIX B TIPOCTPaH- 6
CTBE
3 |ITapamnenpbHOCTH MPSMBIX U TIIIOCKOCTEH B MPO- 3 1
CTpaHCTBE
4 |[lepneHANKYJIAPHOCTh NPSIMBIX U TUIOCKOCTEN B o5
MIPOCTPAHCTBE
5 |Yrusel u paccTosiHUS 16 1
6 |MHororpaHHUKHU 7 1
7 |[BeKTOpHI B MPOCTPAHCTBE 12
8 HOBTOPGHHG, 0000111eHNEe U CHCTEMAaTHU3aIus 5 1
3HaAHUUN
OBIIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 102 5
11 KJIACC
Nen/m HanmMeHnoBaHue pasziesoB U TEM MPOTPaMMBbl Kommectso [Kontponbirbie
4acoB paboThI
1 AHanuTH4ecKas reoMeTpus 15 1
2 [ToBTOpEHME, 060OIICHNE U CUCTEMATH3AIUS 15 1
3HaHUHN
3 O0BEM MHOTOTpaHHUKA 17 1
4 Tena BpaieHus 24
5 [Tnomaau MOBEPXHOCTU U O0BEMBI KPYTIIBIX TEIl 9 1
6 JIBroxeHus 5
7 IToBTOpEeHue, 0000IIEHNE H CHCTEMATH3AITHS 17 1
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5
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®opmbl padoThI: JIEKIIUH, CEMUHAPBI, TPAKTUKYMBI, Y4EOHOE UCCIIEIOBAHHE.
PabGouas mporpamma mpenmnoniaraet cieayioume (popMbl KOHTPOJISI YPOBHS
OCBOEHHMSI POIPAMMBL:
— BxogHoii koHTpoJb B 10 Ki1acce B Hayasie y4eOHOro rojia B BUJE JUArHOCTUYE-
CKOM KOHTPOJILHON paboTHI.
— Tekyumuii KOHTPOJIb B BHJIE CaMOCTOSITENIbHBIX PabOT, TECTOB, MPAKTUYECKUX
paboT, yCTHBIX OTBETOB.
— TemaTuyeckuii KOHTPOJIb B BUJE KOHTPOJIBHBIX PabOT, 3a4ETOB.
— Py0OexHblil KOHTPOJIb 1O UTOraM 1 ¥ 3 4eTBEPTH BBICTABISETCS IO CPEIHEMY
OaJlTy OTYETHOTO MEepUo/a.
— IIpoMexyTOouHAasi aTTeCTANMSA — TEOPETUUECKUI 3a4€T U UTOTOBasi KOHTPOJIbHAS
pabora.
OneHka JOCTHKEHUHN yYaIIMXCsl OCYIIECTBIIIETCS B COOTBETCTBUH C MOJIOKEHUEM
0 opmax, MEPUOJUUHOCTH U NOPSAAKE TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTU U MIPOMEXKY-
TOYHOM arrectanuu obOyuatomerocss GMII COY. Hcnons3yercss 5-tu OamibHasi cH-
CTeMa OLIEHKH, IPU BBICTABICHUU UTOTOBOM OLIEHKHM HMCIOJIb3yeTCs O0IIas OLEHKa 10
npeamery «MaremaTrkay 0e3 JeneHus (anredpa, reoMeTpusi, TEOPHUs BEPOSITHOCTEH).
Teopernuyeckuii 3a4eT B BHAE YCTHOIO OTBETa 10 BOINPOCAM — OLICHHUBAECTCS
HACKOJIBKO OTBET II0 CBOEMY COJIEP’KaHHMIO COOTBETCTBYET BOIIPOCY, COJEPKHUT BCE He-
o0xoauMble TeopeTudeckue (akThl U OOOCHOBAHHBIC BBIBOJBI, & €r0 M3JI0XKEHUE U
MACbMEHHAsI 3aMCh MATEMATUYECKU FPAaMOTHBI U OTIMYAIOTCS MOCIEA0BATEIbHOCTHIO
U aKKypaTHOCTBIO.
IMucbsmMeHnHble padoOTHI (KOHTPOJIBHBIE, CAMOCTOATENbHBIE Pa0OThl) — OlIEHHBA-
HHE OCYILLIECTBIISIETCS MO KOJUYECTBY BEPHO BBIITOJIHEHHBIX 3a1aHUM. 3aJaHUE CUUTACT-
Csl BBIIIOJIHEHHBIM, €CIIM MPaBUJILHO BBIOpaH CIOCOO pEILIEHHUs, CaMO pEUIeHUE COMpo-
BOXJIa€TCS HEOOXOAUMBIMU OOBSICHEHUSIMHU, BEPHO BBINOJIHEHBI HY)KHBIC BHIYUCIICHUS U
npeoOpa3oBaHus, OJIYYEH BEPHBIA OTBET, MOCIEAOBATENLHO 3alIUCAHO PEILICHHUE.
MaremaTu4yeckuii NPakKTHKYM (KOpOTKas MpoOBepoyHas paboTa) — OIleHUBACTCS
KaK cpefHee apudmeTrieckoe 3-5 MpoBepoUHbIX padOT B paMKax OJHON TEMBI.

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

1. Maremaruka. ['eomerpusi, 10 xmacc/ Mepsnsk A.I'., Homuposckuit JI.A.,
[TomsikoB B.M.; mon penakuueii [Tomonsckoro B.E., O0miecTBo ¢ orpaHiueHHON OTBET-
ctBeHHOCThI0O M3marenbckuii 1ieHTp «BEHTAHA-I'PA®»; AxuunonepHoe oOIIeCcTBO
«3narensctBO «IIpocBenienue»
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https://fms.sfu-kras.ru/sveden/document/

2. Maremaruka. I'eomerpus, 11 kmacc/ Mepamsik A.I'., Homupockuii JI.A.,
[TonsikoB B.M.; nmox penakuueii I[Tononsckoro B.E., O0OmecTBoO ¢ OrpaHU4e€HHON OTBET-
ctBeHHOCThI0O M3natensckuii neHTp «BEHTAHA-I'PA®); AkinuoHepHoe 00IIECTBO
«M3narensctBo «IIpocBemenue»

3. Maremartuka: anreOpa M Hayajga MaTeMaTUYECKOrO aHaJIU3a, T€OMETPHS.
I'eometpus, 10-11 knaccwl/ byry3oB B.®., [Ipaconos B.B. nox penakiueit CagoBauue-
ro B.A., Akimonepnoe o6miectBo «M3narensctBo «IIpocBemenuer

4, byuko E.B. Maremartuka: anrebpa M Hadaja MaTeMaTHYeCKOrO aHaju3a,
reometpus. ['eomerpusi. YrioyOnéHuslii ypoBenb: 10 kiacc: meroaudeckoe mnocodue /
E.B. bymko, A.T. Mep3mik, B.b. Ilomonckuii, M.C. SIkup. — M.: Benrana-I'pad,
2020. — 83 c.

S. byuko E.B. Maremaruka: anredpa ¥ Hadajga MaTeMaTHYECKOTO aHAJIM3a,
reomerpusi. ['eomerpus. YrmyOnénnbiii ypoBenb: 11 kimacc: meroauueckoe mocooue /
E.B. bymnko, A.I'. Mep3snsak, B.b. Tlononckuii, M.C. Axup. — M.: Benrtana-I'pad,
2020. — 80 c.

6. PocioBa JI.O., AnekceeBa E.E., bynko E.B. Maremaruka. Peanuzamus
tpedboBannit ®I'OC ocHOBHOTO 001IEero oOpa3oBaHUsA: METOJIUYECKOE IMOCOOHE it
yuutens / JI.O. Pociosa, E.E. Anekceea, E. B. bytko; nmox pea. JI.O. PocioBoii. — M.:
OI'BHY «MHCcTUTYT cTparerun pa3Buths oopazoBanus», 2022. — 264 ¢

7. 3uB b.I'. 'eomeTpus. J{nnaktuueckue Mmarepuansl. 11 k1. ba3zoBelii u mipo-
¢bunpHbIN ypoBHHU. M. [IpocBernienue.

JJIeKTPOHHBIE 00pa3oBaTe/IbHbIE Pecypchl

1. GeoGebra — uHTEepakTHBHAS MaTeMaTudeckas cpena cpeaa GeoGebra - the
world’s favorite, free math tools used by over 100 million students and teachers

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

3. Buptyanbabie 1a60paTOpHBIE U MPAKTHUECKUE pabOTHI HA YIITYyOJIeHHOM

ypoBHE cpeaHero obmero oopazoanusi. — ®I'BHY «HCcTUTYT cTpaTernn pa3BuTHsS
obpasoBanusi». — [Anexkrponnbiii pecypc]. — URL: https://content.edsoo.ru/lab/

4, [Toptan «Enunoe coaepskanue o011ero oopa3oBaHusy. — [ JIEKTPOHHBIN
pecypc]. URL: https://edsoo.ru

S. OO6yuaroias onnaitH-cucrema no MmareMaruke «01MaremaTukay. — [Dek-
tpoHHbIH pecypc]. — URL:https://01math.com/

6. NudopmaiimoHHO-TONCKOBas cUcTeMa «3a1adu 1Mo TeOMETPUI». — [ DJek-
TpoHHbIH pecypc]. — URL.: https://zadachi.mccme.ru/2012/local.html

Hayunas ou6aunorexa COY (bik.sfu-kras.ru)

7. b/l «Hayunas snextponnas oubnuoreka eLIBRARY.RU»;
8. b1l oTedyecTBEHHBIX NEPUOJUUECKUX U3TAHUIN «] pEOCHHUKOBY
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