MyHunMmnmagsHOe aBTOHOMHOE 0011Ie00pazoBaTesibHOe yupekaeHue «Cpennsisi oomeodpaszoBatenbras mkona Ne 15» (MAOY COII
Ne 15) mepenmenoBano B [lepBoypaibckoe MyHHIIMTIAIHFHOE aBTOHOMHOE 00Ieo0pa3oBarenbHoe yupexaenue «Cpemarsist 001eo0-
pasoBatenpHas mkoia Ne 15 umenn E.M. I'pummyna (IIMAOY «COII Ne 15»). TloctaHoBiieHHe AIMHUHUCTPAAA TOPOACKOTO
okpyra IlepBoypanbck oT 26.12.23 Ne 3565. Ha ocHOBanuM mpukasza aupekropa mkoibl ot 26.01.24 Ne 27 [IMAOY «COII Ne 15»
siBiisieTcst mpaBonpeeMHIKOM MAQOY COII Ne 15. Hactosmiuii TOKaIbHBI HOPMATHUBHBIA aKT ITKOJIBI SBISETCS TSUCTBYIONINM JIJIS
IMIMAOQY CONI Ne 15

MUHUCTEPCTBO NPOCBEIIEHUA POCCUICKOM ®EJIEPAIIUU

MyHuIMNAJbH0E ABTOHOMHOE 00111e00pa3oBaTeibHOE YUpPesKIeHne
«Cpennsist 001meodpasoBarebHas mKoJaa Ne 15y
ropojackoii okpyr IlepBoypanbek

CopepxaHue COOTBETCTBYET
(benepanpHOl paboueii mporpaMmme Mo TeOMETPUH

PABOYASA ITPOT'PAMMA

yueOHoro npeaMmera «I'eomerpus. ba3oBbiii ypOBeHb)

st ooyvaromuxcs 10 — 11 knmaccos



MHNOACHUTEJBbHASA 3AIINCKA
[Iporpamma pabodero kypca «I'eomerpus» 6a3oBoro ypoBHs i ydammxcs 10 —11 kmaccoB pa3pabo-
TaHa Ha ocHOBe DepepanbHOro TOCYJaPCTBEHHOTO 00pa30BaTENbHOIO CTaHIapTa CPEAHEro o0Iero oopazona-
HUS, C YIETOM TPeOOBaHUN COBPEMEHHOT'O MHpA, MPEIBIBIIEMBIX K MaTEMaTHIECKOMY 00pa30BaHUIO, H Tpa-
WA pOCCHIICKOTO 00pa3zoBaHus. Peanu3anus mporpaMmbl 00€CIIeYMBAET BIaICHUE KITIOYCBBIMUA KOMITETEH-
IIUSIMH, COCTABIISIIOIIMMU OCHOBBI JUUISI CAMOPA3BHTHSL U HEIIPEPHIBHOTO 00pa30BaHHMS, IEJIOCTHOCTH OOIIEKYJIIb-
TYPHOI'O, JIMYHOCTHOI'O U IO3HABATCIIbHOI'O PAa3BUTUSA JIMYHOCTHU 06yan0H1chs1.

HEJA U3YYEHUS YYEBHOI'O KYPCA

BaxHocts Kypca oOydeHHS Ha ypOBHE cCpelHero oomero oOpa3oBaHus — 00YCIIOBIICHA
IPUHIUINAIBHOCTBIO METANPEAMETHBIX U IPEAMETHBIX Pe3yJbTaTOB O0YUYEHHUs B HANpPaBJIEHUH JMUYHOCTHOIO
pa3BuTHs 00y4arouwmxcs, GopMUPOBaHUS (PYHKIIMOHAIBHOW MaTeMaTUYECKONH IPaMOTHOCTH, H3yYEHHUS JPYTUX
y4eOHBIX JUCHMIUIMH. Pa3BuTHe y ydamuxcs NMpaBUIbHBIX MPEACTABICHUNH 00 OCHOBAaX M IPOMCXOXKICHUHU
reOMETPHUECKUX a0CTPaKIMid, COXpPAaHEHUH PEATbHOCTH U HJICAILHOTO, XapaKTepe OTPaKEHUS MaTeMaTHye-
CKOM Hay4yHOW TEHAEHLUH U IPOLIECCOB B PeabHOM MHUPE, MECTO TEOPUU B CHCTEME HayKU U POJIM MaTeMaTH-
YEeCKOr0 MOJICTIMPOBAHUS B HAYYHOM TO3HAHUM U Ha MPAKTHKE CIIOCOOCTBYIOT ()OPMHPOBAHUIO HAYYHOTO MHU-
POBO33pEHMSI yUyallluXcs, a TaKKe XOpollee MbIIIJIeHHEe, HeOOX0AUMOoe Ul aJanTalud B COBPEMEHHOM O0l1ie-
CTBE.

I'eomerpus sBiIs€TCSL OTHUM M3 0a30BbIX MIPEIMETOB HA YPOBHE CpelHEro o0Iiero oopa3oBaHus, Tak Kak
o0ecrieyrBaeT BO3MOXKHOCTh M3YUEHHS KaK TUCIHMILIMHAPHON €CTeCTBEHHO-HAYYHOH HANpPaBIEHHOCTH, TaK H
T'YMAaHUTApHOM.

®opmMupyemMoe JTOTHYeCKOe MBIIUICHHE PH U3yYSeHUH 00YyUEHHSI HCIIONIb3YET MOHIATHBIE OCHOBBI TEOMET-
PHM M OCTPOCHUS LIETIOYEK JIOTHUECKUX YTBEPXKACHUHM Ui pellieHUs] FeOMETPUYECKUX 3ajjay, yMEHUE BbIIBU-
ratb M JIOKa3bIBaTh THIIOTE3bl, HEMOCPEICTBEHHO HCIOJIb3yEeMbIe NPU OIpPEICIICHUH 33]ad €CTECTBEHHO-
HAy4YHOTI'0 LIMKJIA, HAlIpUMeEp, B Kypce (PU3MKH.

YMeHrne OpHEeHTHUPOBATHCS B MPOCTPAHCTBE UIPACT CYHIECTBEHHYIO POJIb BO BCeX chepax NesTeNbHOCTH
yenoBeka. OpueHTanus 4eaoBeKa BO BPEMEHHM U MPOCTPAHCTBE — HEOOXOAUMOE ycIoBHE ero ObiTus, popma
OTPKEHHST OKPY)KAIOLIETO MHUpPA, YCIOBHE BBITOABI TO3HAHUS W AKTUBHOE TNpeoOpa3oBaHHE MpPOIEny-
pbl. Mcnonp3oBaHue pas3zieleHHbIX 00pa30B B paMKax Pas3JIMYHbIX BUIOB y4eOHOM M TPYAOBOH AEATEIbHOCTH
SBIISICTCS OJTHUM M3 BaYKHBIX TPOPECCHOHATHLHO BAYKHBIX Ka4eCTB, IOATOMY aKTyallbHas 3a/1a4a (popMUpOBaHUS
y YYaluXxcsi IPOCTPAHCTBEHHOT'O MBIIUIEHUS KaK BUI0B 0OPAa3HOI0 MBILIUICHHUS] — Ba)KHbIM KOMIIOHEHT B MOJI-
TOTOBKE K IMPAKTHYECKON JIATEIIEHOCTH BO MHOTHX HAIllPaBJICHUSX.

Ilenb ocBoeHuUs mporpammsl yue6Horo kypca «I'eomerpusi» Ha 6a30BOM ypoBHE 00ydeHus: — obieo0Opa-
30BaTEIbHOE M OOILIEKYJIBTYPHOE PA3BUTHE OOYUYAIOIINXCS IIOCPEICTBOM 00ECTIEYeHUST BO3MOKHOCTH ITpHodpe-
TEHUs] U UCIOJb30BAHUS CUCTEMAaTHUECKUX T'€OMETPUUYECKHX 3HAHUN U JIEMCTBHM, KOHKPETHBIX F€OMEeTpHYe-
CKUX (pHUTYp, BOZMOKHOCTH MPOJIOIDKEHHUS 00pa30BaHUs IO CIICIUAIBLHOCTSIM, a HE Mepexoa ¢ MPUKIaTHBIM
HCIOJIb30BAHUEM F€OMETPUH.

[Tporpamma 1o ypoBHIO Ha 0a30BOM YpOBHE ISl YHAITUXCS CPEIHUX IIKOJI, HE MCIBITHIBAIOUINX 3HAYM-
TEIbHBIX TPYJHOCTEN HA YPOBHE OCHOBHOI'O 0011eT0 00pa3oBanus. Takum oOpa3zom, oOydaromuecs Ha 6a30BOM
YPOBHE JIOJIKHBI OCBOUTH OOIIIME MaTeMaTHYECKUE 3HAHUS, CBSI3aHHbIE CO CIeHU(UKON TeOMETpHH U HE00X 0-
IMMBIE JIJTsl )KU3HH B COBpeMEHHOM obmiectBe. KpoMe 3TOT0, y HUX €CTh BO3MOKHOCTh M3YUUTH T€OMETPHIO
Oosee ri1yo0Ko0, eciii B OyaylleM BO3HHUKHET MOTPEOHOCTh B T€OMETPUUYECKUX 3HAHHSX B MPO(dhecCHOHAIbHON
JEATEIbHOCTH.

JocTwxkenue neneil pa3paboTKU MPOrpaMM C y4eTOM KOHKPETHBIX 3aaay. [I[puopuTeTHBIMU 3aJauamMu
ocBoeHus Kypca «I'eomerpumn» Ha 0a30BoM ypoBHe B 10—11 kiaccax sBisitoTCA:
paccMaTpuBaeT MpEACTaBICHUE O CTENEeHM KaK YacTH MHMPOBOH KyJIbTYpPbl M OCO3HAHHME €€ B3aUMOCBSI3H C
OTpaHUYECHHBIM MHPOM;
MOJICJIUPYIOT MPEJICTaBIECHUsI 0 MHOTOIpAaHHHKAaX M TejlaX KaK O TPaJUIUOHHBIX MaTeMaTHYECKHUX MOJIEINSX,
YMEIOIIUX OMKCHIBATH M U3YYaTh PA3IMYHBIC SBICHUS, OKPYKAIOIIIE MUD;
METO/IbI, TO3BOJISAIOIINE PACIIO3HABATH YEPTEXKH, MOJEIIN U B MUPE MHOTOI'PAaHHUKH TeJIa M HHTEIUIEKTA;
BJIaJICHHE METOJAMHU PEIICHHUS 3a71ad 110 TIOCTPOCHUIO N300paKEHHIA IPOCTPAHCTBEHHBIX (DUTYD;
MO3BOJISIET UCIOIB30BATH METO/IbI OTIEPUPOBAHNS BEIIECTBEHHBIMU MOHATUAMHU O MHOTMX TPaHHUKAX U Tenax, a
TaKxke UX (PU3MIecKux MpUHIIHIAX;
BJIaJICHHE aJrOPUTMAMHU PELICHHUS OCHOBHBIX THUIIOBBIX 3a/1a4; METOJIbl NMPOBEACHUS MEPEHOCHBIX J0Ka3aTellb-
HBIX PACCY)XIEHHI B PEHICHUSX JUIS BBITIOJHEHUS CTEPEOMETPHUYECKUX 3a7ad ¥ 3a/1a4 C MPAKTUIECKUM H3Me-
HEHHEM;



pa3BUTHE WHTEIUICKTYAIBHBIX W TBOPUYECKHUX CIIOCOOHOCTEH OOYYaroIMXCs, MO3HABATEIBHON aKTHBHOCTH,
UCCIIEIOBATENbCKUX YMEHUN, KPUTUYECKONCTH MBIIUICHHUS,

HaBBIKM (DYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHON CTENICHH: YMEHHE PACIO3HABATH MPOSBICHHS T'€OMET-
PUYECKHX MOHATUH, 00BEKTOB M 3aKOHOMEPHOCTEW B M3HAYAIBHO KU3HEHHBIX 00BEKTaxX U MPHU U3YUECHUHU JIPY-
IUX Y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (OpMyIMpOBaTh UX HA S3BIKE T€0-
METpPUI U CO3/1aBaTh F€OMETPUUECKHUE MOJIEIH, IPUMEHITh OCBOCHHbIE T€OMETPUUECKHUE TSl almnapaTHbIX pe-
HICHUM TPAKTUKO- OPUEHTUPOBAHHBIX 33/1a4, UHTEPIPETUPOBAThH U OLICHUBATH MOJIyYCHHbBIC PE3YJIbTATHI.

OTIUYUTENBbHOM YepTOl IPOrpaMMBI SIBJISIETCS BKIIIOUEHHE B KYpC CTEPEOMETPHUH B Hadaje ero U3y4eHus
3a/1a4, ONpeeNICHHBIX Ha YPOBHE JOCTHKCHHUS MMO3HAHUS, M OMPECIICHHBIM 00pa3oM opraHu3oBaHHas paboTa
HaJ HUMHU, YTO 00ECIeYnBaeT Pa3BUTHE JIOTHYECKOT0 M MPOCTPAHCTBEHHOTO MBIIUICHUS], CTUMYJIHPYET IpoTe-
KaHUE UHTYUTHUBHBIX IIPOLIECCOB, MOTUBUPYET K JalbHEUILIEMY U3YUCHHIO ITPEIMETA.

[Ipenmnourenue oTHAaETCS OUYEBUIHO-KOHCTPYKTUBHOMY METOJy OOyuY€HUs, TO €CThb TEOpeTHYECKUEe 3Ha-
HUS, UMEIOIINECS B CBOEH OCHOBE UYBCTBEHHOCTU IMPEAMETHO-TIPAKTUYECKOMN JAesTesibHOCTU. Pa3BuTHe mpo-
CTPaHCTBEHHBIX MPEACTABICHUI y yYalIuXcs B Kypce CTepEOMETPUHU OCYIIECTBIISIETCS 3a CUET pPelleHus 3a1a4
[0 CO3JaHMIO TPOCTPAHCTBEHHBIX OOPa30B W 3aJady IO ONEPUPOBAHHMIO IPOCTPAHCTBEHHBIMH 00pa3a-
Mmu. Co3nanue oOpa3a MPOMCXOAUT C OMOPOM HAa BUAMMOCTH, a ONEPUPOBAHUE — B YCIOBUSX OTBICYEHHUS OT
HarJISIZIHOCTH, MBICIIEHHOT'O U3MEHEHUS €0 UCXOJIHOTO COACPIKAHUS.

OcHoBHBIE conepkaTenbHble JIMHUU Kypca «['eomerpun» B 10—-11 knaccax: «Muororpanuukuy, «llps-
Mble M IUIOCKOCTH B TpOCTpaHCTBe», «Tena wuHTEWIeKTa», «BeKTopbl M KOOpAWHATHI B MPOCTPaH-
cTBe». POPMHUPOBAHUE JIOTUYECKUX YMEHUIN MPOMCXOAUT HE TOJBKO IO COAEPKATETbHOW JTUHUH, HO U IO Io-
nam oOy4eHHs Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHusl.

Copep:xannie oOpa3zoBaHUs, BKJIIOYas MPEeIMETHBIC Pe3yIbTaThl OCBOCHUS padouell mporpamMmbl, pacrpe-
JICIIEHHBIM TIO T0JIaM 00YYEeHHS, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI BIIAJICHHE TEOMETPUICCKUMU TTOH SI-
TUSMU M HABBIKAMHU OCYIIECTBIISIIOCH MOCTENEHHO U IMOCTYIMAaTeNIbHO, C COOJIIOJICHUEM MPUHIIUIIOB IPEEeM-
CTBEHHOCTH, YTOOBI HOBBIC 3HAHUS OBUIA ONPEJEIICHBI B CHCTEME I€OMETPUYCCKHX IMPEACTAaBICHUH 00ydaro-
IIUXCS, PACUIMPEHUS U YIIOPCTBA. , 00pa3ys MPOYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOTI'O KYPCA B YYEGHOM IIJIAHE
Ha u3yuenue crenenun orBoautes 2 yaca B Henento B 10 knacce u 1 yac B Hepenmto B 11 kiacce, Bcero 3a
nBa rojaa ooydenus - 102 yaeOHBIX daca.

COJAEP KAHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsimMble U poBHBIE B IPOCTPAHCTBE

OcHOBHbIE MOHATHS cTepeoMeTpuu. Touka, npsmast IIIOCKOCTh, MPOCTpaHCTBO. [loHsATHE 00 akcMomartu-
YECKOM MTOCTPOEHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUU U CIIEACTBUS U3 HUX.

B3aumHoe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, TapalIEIbHbIE U CKPEIIUBAIOIIU-
ecst npsAMble. [lapaiuienbHOCTh NMPSAMBIX M IUIOCKOCTEH B IMPOCTPAHCTBE: NMapaJuICIbHbIE NMPSMbIE B IIPOCTPAH-
CTBE; MMapaJUIETbHOCTh TPEX MPSIMBIX; MAPATUICIBHOCTD NMPAMAas U INIOCKOCTHAS. YTJIbI C COHAIIPABIEHHBIMU OK-
HaMU; yrojl MeXAy B3IisgamMu B IpocTpaHcTBe. [lapaienbHOCTh IUIOCKOCTEH: mapajieibHas Iuloc-
KOCTb; CBOMCTBa MapajuieibHbIX MIockocTel. [Tpocreiimme npocTpancTBEHHbBIE (DUTYpPhI Ha TUIOCKOCTHU: TETpa-
37p, KyO, mapajienenurnei; NOCTPOCHUE CEUEHUH.

[lepneHIMKYIAPHOCTD U IJIOCKOCTB: OIOPHBIE MPSIMBIE B MPOCTPAHCTBE, MPSIMBIE MEPIECHINUKYIIPHBIE U
OTIOPHBIE K MJIOCKOCTH, IPU3HAKU (PYHAAMEHTHOCTH IPSIMbIE U IJIOCKOCTH, BBIBOJBI O MPSMOM ONMOPHOM IuIOC-
KOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEKIY NMPSIMOM M IUIOCKOCTBIO; ABYIPAaHHBIN YroJj, JUHEHHBINA yroyl IBY-
rpaHHOro yrija. HepneHnm(ynﬂpHHe M HAKJIOHHBIC: PpAaCCTOAHUEC OT TOYCK A0 INIOCKOCTHU, PACCTOAHHUE OT IIpA-
MOW 10 TUIOCKOCTH, MPOEKIUS (Urypbl Ha IMIOCKOCTb. [leprneHauKyIsIspHOCTh MIOCKOCTEN: MpU3HaK (yH1a-
MEHTHOCTH JBYX IUIOCKOCTEN. TeopeMa o Tpex omnopax.

MHoOrorpaHHUKH

ITonsTie MHOr'orpaHHrKa, OCHOBHBIC 3JICMCHTBI MHOI'OI'paHHHUKA, OKPYTJIBIC U HEBBIITYKJIBIC MHOI'OI'paH-
HUKH; pa3BEPTKa MHororpaHHuka. [Ipusma: n- yronpHass NpU3Ma; TpaHd M OCHOBAHHUS MTPU3MBL; IpsiMasi U
HaKJIOHHAas MPU3Mbl; OOKOBasl U MOJIHAsi HOBEPXHOCTh Mpu3Mbl. [lapamienenunesn, npsMoyroiabHbIN mapasiene-
MUTe ] U ero cBoicTBa. [IupamMuabl: N -yroiapHas MUpaMuia, TPAHUYHAS W OMOpPHAs MMPAMHUJIbI; OOKOBas U MOJI-
Hasad TOBCPXHOCTH MNHUPpAMHILBI; IIpaBUJIbHad W YCCUCHHAsd IIUpaMua. DJ1€eMEHTEI INpu3Mbel W IIHPAMU-
nbl. [IpaBUnibHBIE MHOTOTPAaHHUKU: KHUTa «MHOTOTpaHHUKY; MpaBWIbHAS MpHU3Ma W HEMpaBUJIbHAS MUpPaAMHU-



1a; IpaBUJIbHAsI TPEYTOJIbHAS MUPAMUIA U MIPABUIIBHBIN TeTpadp; Ky0. IlpeacraBieHne o mpaBUIbHBIX MHOT'O-
I'PaHHUKAX: OKTAdP, AOACKadAp U uKocadap. CedeHus Npu3Mbl U IHPaMHUIBL.

CuMMeTpHsi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENBHO TOYEK, MPSAMBIX, IJIOCKOCTEH. DJIEMEHTHI CUM-
METPHUH B MUPAMHIAX, TapAJUICICIUIIENAX, IPABUIBHBIX MHOIOIPAaHHUKAX.

Bbruucrienue 31eMEeHTOB MHOTOTPAaHHUKOB: p&Opa, quaroHanu, yrisl. [1ommaas TOBEepXHOCTH U MOJIHAS
MIOBEPXHOCTh NPAMBIX IPHU3M, IUIOHNIAJb OCHOBAaHUM, MPEACTaBICHHAs O IOBEPXHOCTU IPAMBIX
npusM. [lmomans MoBepXHOCTH M IIpaBUiIbHAS NUpPaMuza, INOCTPOCHHAs HA IUIOIIAJM YCEUYEHHOW ITUpaMHU-
nbl. [Tonstue 06 o0beme. OOBEM MUpPaMuUIbL, IPU3MBI, IPUBECTH TEJIO B MPOCTPaHCTBO. COOTHOLIEHUS MEXAY
IUTOIIASIMH TTOBEPXHOCTEH, 00beMaMu Tell OTCYTCTBYIOT.

11 KJIACC

Tesna mukpogona

[Hunuaapuyeckas MOBEPXHOCTb, 00pa3yollue IMIIUMHIPUYECKYIO MOBEPXHOCTh, OCh LHIUHAPUYECKOU
noBepxHocTU. LlunuHap: ocHOBaHME M OOKOBasi MOBEPXHOCTh, 0Opa3yiomas U OCh; IUIOMA/lb MMOMEIICHUS U
TIOJIHASI TOBEPXHOCTb.

Konnueckasi moBepxHOCTb, 00pa3yromas KOHUYECKYI0 MOBEPXHOCTh, OCh W BEPUIMHA KOHUYECKOH TO-
BepxHocTH. KoHyc: omopa u BepmmnHa, oOpasyromiass M OCh; IUIOIIA/lb MOMEIIECHUS M TOJHAs IOBEpX-
HOCTb. Y CEUEHHBIN KOHYC: 00pa3yIolue U BbICOTA; (PyHAaMEHT U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, 1uaMeTp; IIomaab noBepxHoctu chepsl. BzanmHoe pacnomnoxenue cde-
PBI ¥ TUIOCKOCTH;, KacaTelIbHas TUIOCKOCTh K cepe; Turommas chepsl.

N306paxxeHune Tea Ten Ha MI0CKoCcTU. Pa3BEépTKa IMIIMHPA U KOHYCA.

KomOuHanmmmu Tenm KOMMYTaTOpOB M MHOTOTPAaHHHKOB. MHOTOTpaHHMK, OINMCAaHHBI BOKpYr cde-
pbIL; chepa, 3amrcaHHas B MHOTOTPAaHHUKE, WU TE€JIO0 UHTEIUIEKTA.

[Tonsitre 06 06beme. OcHOBHBIE CBOWCTBA 00BEMOB Tel. Teopema 00 00beMe MPSAMOYTOIBHOTO IMapaiie-
nenunena u cieActsus u3 Hero. O0bEM nunuHApa, konyca. O0bEM mapa u mwiomanu chepsl.

IMPUBCCTHU TCJIO B IMPOCTPAHCTBO. CoOTHOIIIEHUS MCXKAY IIomaaiaMu HOBerHOCTeﬁ, O6”I)CM8,MI/I TCJI OT-
CYTCTBYIOT.

Ceuenus munuHapa (MapauiebHO U OCH), CEUCHHE KOHYyca (MapajyieIbHO OCHOBAHHMIO M TIPOXOJAIIEE
yepes BEpIIHUHY), CEYCHHE I1apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha minockocty u B mpocTpaHcTBe. Cl0KEHHE U BHIYUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpA YHUC-
na. Pa3Menienue BeKTOpa Mo TpeM HEKOMITJIaHAPHBIM BekTopaM. [IpaBuino napamienenunesna. Pemenue 3ampaun,
o0nacTh MpPUMEHEHUs TpaBHI JeHCTBUI ¢ BekTopamu. [IpsMoyronbpHas cUCTeMa KOOPAMHAT B MPOCTPaH-
crBe. Koopnunatel BekTopa. [IpocTeiimme 3axaqn B KOOpAWHATaX. YTOJI MEXIY BekTopamu. CKaispHOE IMpo-
U3BEJICHUE BEKTOPOB. BblunciaeHne yrioB Mexay HalpaBleHUSIMH U IUIOCKOCTAMHU. KoopauHamoHHO-
BEKTOPHBIN METOJI IIPU OIPEIEIICHUH TeOMETPUIECKUX 3a/1ad.

INJIAHUPYEMBIE PE3YJIbTATBI

JUYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE PE3yNBbTaTHl OCBOCHHS IIPOrPaMMBbl yueOHOTO npeameTa «MaTtemMaTrkay XapakTepu3yrTCs:

I'paxxnanckoe BocnuTanue:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOW TMO3UIIMU OOYYaIOMIErocsl KaK aKTUBHOTO WM OTBETCTBEHHOTO YJIeHA
Poccuiickoro o0riecTBa, npeacTaBieHNe MaTeMaTUYECKUX OCHOB Pa3BUTHS PA3MUYHBIX CTPYKTYp, HampaBie-
HUS, NpoLEaypsl 001IecTBa 00pa3oBaHus (BHIOOPHI, OMPOCHl U Tp.), YMEHHUE B3aUMOJIEHCTBOBATh C KOHKPET-
HBIMH UHCTUTYTaMHU B COOTBETCTBHH C UX OCOOCHHOCTSMHU U Ha3HAUYCHUSIMHU.

IMaTpuoTHYecKoe BOCIMTAHME:

c(hOPMHUPOBAHHOCTHIO POCCUNCKON TOCYAApCTBEHHOW MACHTUYHOCTH, MOAJAEPKKON K MPOILIOMY U HBI-
HEIIIHEH POCCUICKON MaTeMaTHKe, IEHHOCTHBIM OTHOIIEHHEM K JOCTHKEHUSM POCCHUHUCKHUX MAaTEeMaTHUKOB U
POCCHUICKON MaTeMaTH4eCKON IIKOJBI, YTOOBI MCIOIB30BaTh 3TH JOCTHKEHUS B IPYTUX HAyKaxX, TEXHOJIOTHSX,
KJaccax YKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSA:



OCO3HAaHMEM JIyXOBHBIX PACXOJ0B POCCHUICKOro Hapoaa; CPOpMHUPOBAHHOCTh MOPAIBHOTO CO3HAHUS,
TUYECKOTO MOBEACHUS, CBI3aHHOTO C MPAKTHYECKUM IPHMEHEHNEM JOCTHKCHUH HayKU U TEPPUTOPUH YIEHO-
ro; OCO3HAHHWEM JINYHOTO BKJIaZia B TOCTPOCHUE OYAyILEro.

JCTeTHYEeCKOe BOCIIUTAaHHe:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKIIOYAsi 3CTETUKY MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH, 0O BEKTOB,
3aad4, peHIeHH, pacCyKACHHIT; B 3aBUCHMOCTH OT MaTeMaTHYECKUX aCIEKTOB Pa3JIMYHBIX BUIOB HCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

cpOpMUPOBAHHOCTHIO METO/I0B MPUMEHEHHUSI MAaTEMaTHUECKUX 3HAHUI B 3I0POBOM U 0€301acHOM oOpase
’KM3HH, OTBETCTBEHHOT'O OTHOLICHUS K CBOEMY 3J0POBBIO (310pOBOE MUTAHHE, COATAHCUPOBAHHBIA PEXUM 3a-
HATHH M OTIbIXa, pEryspHas JUHAMHKA aKTUBHOCTH); PU3MYECKH C BUJAOM, Ha 3aHSATHAX CIOPTHUBHO-
03JI0POBUTEIBHON 30HOM.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYJly, OCO3HAHUEM IICHHOCTEH TPYIOII00HS; HHTEPECOM K Pa3InYHBIM cdepam mpodec-
CHOHAJIBHOW JIESTEIbHOCTH, MPEKPAILCHHIO 3aHATHIH MaTeMaTHKON U €€ MPWIOKCHUSIMH, YMEHUIO JeJaTh 0CO-
3HaHHBIN BBIOOp Oymymiei npodeccuu 1 peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIJIaHbI; TOTOBHOCTh U CIIO-
COOHOCTh K MaTeMaTHYECKOMY O0pa30BaHUIO M CaMOOOPAa30BaHMIO Ha BCIO XKHM3HbB; [ OTOBHOCTH K aKTHBHOMY
Pa3BUTHIO B MPAKTUYECKHX 33/1a4aX MaTEMaTUYeCKON HalpaBIEHHOCTH.

JK0JIOrHYecKoe BOCIIUTAHME:

Cc(OPMHPOBAHHOCTHIO KYJIBTYpbl, TOHUMAaHHEM COLMAIBHBIX COLUAIBHO-YKOHOMUYECKHUX IPOIIECCOB B
COCTOSIHUM TIPHUPOJHON M COLMAJIbHOM Cpelbl, OCO3HAHHEM IJIO0AIbHOIO XapaKTepa 3KOJIOTHYECKHX IpO-
OneM; opueHTalusl Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHWW JJIS pelIeHUs 3a7ad B 00JacTH OKpY’Karomien
cpenbl, IJIAHUPOBAHUE IMOCIEAYIOMNX ACHCTBUH M OLIEHKA WX BO3MOXKHBIX MOCIEACTBUH IS OKPYKaroIIei
Cpenpl.

LleHHOCTH HAYYHOTO MO3HAHMA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHSI, COBPEMEHHBIN TOJXO0/ K PAa3BUTHIO HAYKH U OOIIECTBEHHOH Mpak-
THUKH, TOHUMaHue cepbl MaTEeMaTHUECKON HAYKH KakK JISTKOHM JeATeIbHOCTH, 3Tallbl €€ Pa3BUTUS M HHHOBAIU-
OHHOCTH JUISl PAa3BUTHUS IMBWIIM3ALIMY; BIAJICHUE SI3PIKOM MAaTEeMaTHKU W MaTeMaTUYECKON KYJIbTypOil KaK MbI-
ThE TMO3HAHUS MHpPa; [ OTOBHOCTH M3y4aTh MPOSKTHYIO M HCCIIEIOBATEIBCKYIO JIESITENbHOCTh HHIMBUIYAIBHO U

B IpYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3ynbTaTbl OCBOCHMs MpOrpaMMbl yueOHoro mpeamera «MaremaTnka» XapakTepu-
3YIOTCSl BJIaJICHUEM YHMBEPCAIbHBIMU HO3ZHAGAMENbHBIMU OCUCMBUAMU, YHUBEPCATLHBIMU KOMMYHUKAMUBHbI-
MU 0eticmeUsAMUY, YHUBEPCATbHLIMU PECYTIAMUBHBIMU OeUCMBUAMU.

1) Vhueepcanvhvle noznasamensmule Oeiicmeus, no360Ns10M KOHMPOIUPO8AMs 0A306ble KOCHUMUGHbLE
npoyeccul 00yuarwuxcs (0ceoeHue Memoo08 NOIHAHUS OKPYAHCAIOUWE20 MUpA, NPUMEHEHUe T02UYECKUX, UCCTe-
0osamenbCKux onepayutl, ymeHuti pabomamso ¢ ungopmayueti) .

Ba3oBblie joruyeckue aeiicreus:

BBISIBJISITH M XapaKT€pU30BaThb OCHOBHBIE NPU3HAKM MaTEeMaTUYECKUX OOBEKTOB, MOHATUM, CBA3EH MEXITY
MOHATUAMU; POPMYIUPOBATH OINPEEIICHUS IOHATHH; COXpaHIeMBbli CYILIECTBEHHBIN NMPU3HAK KiIaccu(UKaLUY,
OCHOBaHHE /1J1si 0000IICHUS U CpaBHEHUSI, KPUTEPHI MPOBEICHUS aHAN3A,

BOCIIPUHUMATh, (HOPMYyIUpPOBaTh U MPEOOPa30BBIBATE CYKJEHUS: MPEIB3AThIEe U OTpPULIATENbHbIC, EMHUYHBIE,
YaCTHBIC U 00IIHE; YCIOBHBIC,

BBISIBJIATH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IPOTUBOPEUUS B (paKkTax, TaHHBIX, HAOIIOAEHUSIX
1 YTBEPKJIEHUSX; TIPEUI0KUTh KPUTEPUH IS BBISIBJICHHSI OCOOEHHOCTEN U MPOTUBOPEUNIA;

JeNaTh BBIBOJABI C MCIIOIb30BAaHMEM JIOTHMKH COXPAaHEHMs, JEJYKTUBHBIX W HMHIYKTUBHBIX YMO3aKJIIOUEHU,
YMO3aKIIOYEHUH 110 aHAJIOTUU;

MIPOBOJIUTH CaMOCTOSITEJIbHBIE JI0KA3aTEeNIbCTBA MATEeMAaTHUECKUX YTBEP)KICHMH (MpsiMble U TNPOTUBHBIE),
BBICTpAauBaTh apryMEHTAIUIO, IPUBOIUTE MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE MHEHUS U
BBIBOJIbI;

BBIOpaTh crioco0 perieHus yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BapUaHTOB PELICHU, BBIOMpaTh Haubosee
MOXOJISLINE BAPUAHTBI C YIETOM, CAMOCTOATEIBHO BbIACIECHHBIX ).

Ba3oBble ncciiegoBaTeLCKHe JeliCTBUA:



HCTIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATENbCKUI HHCTPYMEHT MO3HAHMS; (HOpMyIUpOBaTh BOIPOCHI, (PUKCUPO-
BaTh MPOTHUBOpEUHUE, MpoOIEMy, COXpaHITh UCKOMOE W JaHHOE, (hOpMHUPOBATH TUIIOTE3Y, apryMEHTUPOBAThH
CBOIO MO3ULIMI0, MHEHHUE;
MIPOBEJICHUE CAMOCTOSTENIBHO CILITAHUPOBAHHOTO SKCIIEPUMEHTA, UCCIEIOBAaHUE 0 YCTAaHOBJICHUIO OCOOEHHO-
CTell MaTeMaTHYecKOro 0ObeKTa, SIBICHHS, TPOIIECcCca, BBIABICHHIO 3aBUCUMOCTEH MEXy 00BEKTaMH, SBICHU-
SIMH, TIPOLIECCAMU;
CaMOCTOSITENTLHO (POPMYIIMPOBaTH 000OIIEHHUS U BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOAEHUS, HCcCe-
JIOBaHMUsI, OLICHUBATh JOCTOBEPHOCTH PE3YJIbTaTOB, BBIBOJAOB U 0000IIEHNUH;
CIPOTHO3MPOBATH BO3MOXKHOE PA3BUTHE NPOIECCa, a TAKKE BBLABHHYTH OOpbOy O €ro pa3BUTHH B HOBBIX
YCIIOBUSIX.

Padora ¢ undopmanmeii:
BBISBJIATH 1eUUUT HHPOPMAINH, JAaHHBIX, HEOOXOIMMBIX JJI OTBETA Ha BOIPOC U PELICHUS 3ajay;
BBIOMpPATh HH(GOPMAIMIO U3 UCTOYHUKOB PA3IMUHBIX THIIOB, aHATU3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIpE-
TUPOBATh HH(OPMALIMIO PA3IUUHBIX (POPM U MPECTABICHUN;
CTPYKTYpUPOBaTh MH(POPMALIUIO, €€ BBICOKOE MOJIOKEHHE B Pa3IMYHBIX (hopMax, WILTIOCTPUPOBATh rpaduye-
CKH;
OLIEHUTH HAICKHOCTh HH(POPMAIIMH IO CAMOCTOSATENEHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvhvie KOMMYHUKAMUBHbLE OCUCMBUs, ONPedetsiion  CHOPMUPOBAHHOCMb — COYUATbHBIX
HABLIKO8 00Y4aAIOUWUXCHL.

Oo0menne:
BOCIIPUHUMATh U (pOpPMYyJIMpOBaTh MHEHHS B COOTBETCTBUHU C TPEOOBAHMSMHU W MHTEpECaMH OOIIEHUS; SCHO,
TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U NUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 11O XOAY
pelieHns 3a/1a4, KOMMEHTUPOBATh NOJyYEHHBIN Pe3ysIbTarT;
B X0/ie¢ 00CYX/ICHHUS 3aJa0TCsl BOMPOCHI MO CYIIECTBYIOIIUM OOCYX JAaeMbIM TeMaM, IpobiieMaM, peliaeMbIM
3aJlayaM, BbICKA3bIBAIOTCS UEHU, OPUEHTUPOBAHHbBIE HA IOMCK PELIEHUI; COMTOCTABIIATh CBOM MHEHHUSI C MHEHHU-
MU JIPYTUX YYACTHHKOB AHMANIOTa, HAXOJUTh AETaIN U CXOJCTBO MO3UIIMIA; B MpaBUWIbHON (popme dhopmMynupo-
BaTh Pa3HOIJIACHS, CBOM BO3PAKECHMUS;
pe3yNbTaThl pPEUICHHUsS 3aJlayd, SKCIEPHUMEHTa, UCCienoBaHus, mpoekTa; CaMocTosITeNbHO BHIOpaTh (opmy
IIPEJICTABJICHUSI C YUETOM 3a/1auMl PE3eHTAlMU U NHIUBUAYAIbHOCTH.

CoTpyannuecTBo:
MOHMMATh M WCIOJIb30BATH NMPEHMYILECTBA KOMAHIHONH W MHIMBHUIYaJIbHONH pabOTHI MPU pPEIICHUH HAyYHBIX
3a/la4; MPUHUMATH 1IeJIb COBMECTHOU NEATENbHOCTH, IIJIAHUPOBATh OPraHU3aIMI0 COBMECTHOM paboThl, COKpa-
miaTh BUJBI paboT, JOTOBAPUBATHCS, OOCYKIAaTh MPOIECC U pe3yabTaT padoThl; 0000IaTh MHEHHS HECKOJIBKHUX
JTIOJICH;
y4acTBOBaTh B IPYNIOBBIX (GopMmax padoThl (00CYXJeHUs, OOMEH MHEHUSMH, «MO3TOBbIE IITYPMBD» U JpPY-
r've); BHIIOJHATh CBOIO 4acTb PabOThl M KOOPAMHHPOBATH CBOM JEHCTBHS C JIPYTMMH YJ€HAMU KOMaH-
IIbl; OLIEHUTh KQ4€CTBO CBOETO BKJIAJla B OO MPOAYKT MO KPUTEPHSIM, YCTAHOBJIEHHBIM KOJUJIEKTUBHBIM B3a-
MMOJICUCTBUEM.

3) Vuusepcanvhvie pezyiamugnule Oeticmsus, NO360AI0OWUE YIPAGISAMb CMbICIOBLIMU YCIMAHOBKAMU U
HCUSHEHHBIMU HABLIKAMU TUYHOCMU .

Camoopranuzanmusi:
COCTaBMTbH IUIaH, AJITOPUTM PELICHHs 3a]]auu, BBIOpATh CIIOCO0 PElIeHUs C yUETOM pealbHbIX PECYPCOB U
€CTECTBEHHBIX BO3MOXHOCTEH, apryMEeHTHPOBATh U KOPPEKTUPOBATh BApUAHThI PEILIEHUH C y4ETOM HOBOM HH-
dbopmanuu.

CaMOKOHTPOJIb:
BJIaJIETh HABBIKAMH IO3HABATEIbHON pedIeKcHH Kak OCO3HAHMS MPOUCXOJAIINX JACHCTBUHA U MBICIUTEIbHBIX
MIPOLIECCOB, WX PE3YNIbTATOB; BIa/leTh METOJAaMH CaMONPOBEPKH, CAMOKOHTPOJIS Ipoliecca U IMOIY4YeHUs pe-
3yJIbTAaTOB PELIEHUS MATEMaTUUECKON 3a/1a4H;
MpeIBUJIETh TPYIHOCTHU, KOTOPhIE MOTYT BO3HUKHYTh NMPU BO3HUKHOBEHUU MPOOJEM, BHECTH KOPPEKTUBHI B
JeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, NAHHBIX, OOHAPY)KEHHBIX OIIMOOK, BBISBIEHHBIX MOTPEOHO-
CTelt;
OLIEHUTh COOTBETCTBUE PE3yJIbTaTa LENU U YCIOBUAM, OOBSCHUTH MPUUUHBI TOCTUKECHUS WM HETOCTUKECHUS
PE3yJIbTAaTOB JIEATEIbHOCTH, COBEPIIUTH OLIUOKY, AaTh OIIEHKY IPHOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATHBI



10 KJIACC

OmnepupoBaTh MOHATUSIMH: TOUKA, PSMasi, TUIOCKOCTb.

[TpuMeHSATh aKCHOMBI CTEPEOMETPHUHU U CIEICTBUS U3 HUX MPH ONPEICICHUN T€OMETPUYECKHX 3a/1a4.

OnepupoBaTh MOHATUSIMHE: NTAPATUICITBHOCTh U 000CHOBAHHOCTH MPSIMBIX U TUIOCKOCTEH.

KnaccudunupoBars B3auMHOE PaCHOI0KEHUE OTHOCUTENFHO U TNIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBarh MOHATHAMHU: JBYIPAaHHBIA yrojl, TPaHH JBYTPAHHOTO Yriia, peOpo IBYTPaHHOTO YT-
JIa; JIMHEMHBIN yroJ ABYTPAHHOIO yIia; rpajgycHas Mepa JIBYTPAHHOTO yIia.

OnepupoBath MOHSATHSIMH: MHOTOI'PAHHHK, OKPYTJIBIA U HEBBITYKJIBI MHOTOTPAaHHHK, 3JIEMEHTHI MHOT'0-
IpaHHMKA, IPAaBUIBHBI MHOTOTPaHHUK.

Pacrnio3HaBaTh OCHOBHBIC BHIbI MHOTOTPAHHHMKOB (IMpaMuja; MpH3Ma, MPSMOYTOIBHBIN Mapasiieenu-
e, Kyo).

Knaccudumupyiite MHOrOrpaHHUKH, BHIOUpasi OCHOBAHHUS ISl KjIacCU(UKAIUK (BBITYKJIBIC U HEBBITYK-
JIble MHOTOTPAHHUKH; IPaBUJIbHBIE MHOTOTPAHHUKH; MPSIMbIE M HAKJIOHHBIE TIPU3MBI, TTApAILICTICTTHIICBI ).

OnepupoBaTh MOHATUSIMHE: CEKYILAs INIOCKOCTh, CEYEHNUE MHOTOTPAHHUKOB.

OOBSACHATH MPUHIUIIBI TIOCTPOCHUS CEUYCHHUM, UCTIONB3YsI METO] HAOIIOICHHSL.

CTpouTh ce4eHrne MHOTOTPAaHHUKOB METOJIOM CJICJIOBAHUS, BHIIOIHATH (BEIHOCHBIC) TUIOCKUE YEPTEKH U3
PHUCYHKOB ITPOCTBIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, TOPU30HTAIBHO.

Pemrate 3amaun 1o HaXOXJICHUIO TEOMETPUYECKUX BEJIMYHMH IO 00pa3liaM WM ajJrOpUTMaM, MPUMEHSS
TPaIUIIMOHHBIE aHAJTUTUYECKUE METOMABI MPU TOCTAHOBKE CTAHJAPTHBIX MAaTEMAaTWYECKHX 3aad IO BBIYUCIIE-
HUIO PACCTOSIHUN MEXIY JBYMsI TOUKaMH, OT TOYCK JI0 MPSIMBIX, OT TOYEK JIO IIOCKOCTH, MEX/y CKPEIIUBaHHU-
SIMA YMEHBINAIOTCS OTKIOHCHHS.

Pemrate 3aaun 1o HaXO0XJIEHUIO T€OMETPHUECKUX BEIUYMH MO 00paslaM WK alropuTMaM, IPUMEHSISI
TPaIUIMOHHBIE aHAJTUTUYECKUE METOMABI MPU TOCTAHOBKE CTAHJAPTHBIX MAaTEMAaTWYECKHX 3a7ad IO BBIYUCIIEC-
HUIO YIJIOB MEXY CKPEIIUBAHUSMH, MY TPSIMBIMU U IJIOCKOCTHBIMH, MEX]Ty INIOCKOCTSIMU, JBYTPaHHBIMHU
yIIIaMH.

Bbruuciiate 00beMbI U IUIONMIAINA TTOBEPXHOCTH MHOTOTPAHHUKOB (ITPH3MBI, MUPAMUJIBI) C IPUMEHEHUEM
(bopMyIIBI; COXpAaHUTH COOTHOIIEHUE MEXKTY TUIOMIASIMH ITOBEPXHOCTH, 00bEMaMH TAaKUX MHOTOTPAHHUKOB.

OnepupoBarh MOHITUSIMHU: CAMMETPHS B IIPOCTPAHCTBE; IIEHTP, OCh U TUIOCKOCTh CUMMETPHHU; LIEHTP, OCh
Y TUIOCKOCTh CHMMETPHUH (DPUTYPEI.

W3BnekaTh, MpeoOpa3oBbIBaTh U WHTEPIPETUPOBATH WHPOPMAIIMIO O MPOCTPAHCTBEHHBIX T'€OMETpHYE-
CKUX (hUTypax, NpeJCTaBICHHBIX HA YEPTEKaX U PUCYHKAX.

[TpumensaTh reoMerpudeckue (HakThl JIJIs PEIICHUS CTEPCOMETPHUYUCCKUX 3allav, MPOTHO3UPYIOIIUX He-
CKOJIBKO IIIar0B PEIIEHHUS, €CIIN YCIIOBHUS IPUMEHEHUS 331aHbI B IBHOW (hopme.

[TpuMeHsTH mpOCTEIINE TPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI ITPH CO-
OJIOZICHUN CTEPEOMETPHUECKUX 3a/1ad.

[TpuBecTH mpuMepbl MaTeMaTHYECKHX 3aKOHOMEPHOCTEH B NMPHUPOJE M KHU3HM, PAclO3HATh JIOMOJIHU-
TEJbHBIE 3aKOHOMEPHOCTH B UCKYCCTBE.

[TpuMeHUTH MOTyYEHHbIE 3HAHUS Ha MpUMEpE: MPOAHATU3UPOBATh peajbHbIE CUTYallUd U MPUMEHUTH
M3yYEHHBIE TTOHATHUS B TIPOIIECCE TTOUCKA PEIICHUS] MAaTEMaTHIECKH CPOPMYIMPOBAHHON MPOOIIEMBI, CMOJIEIH-
pOBaTh peasibHble Ha SA3bIKE pacueTa, PaCCMOTPETh CUTYallUH, TOCTPOUTh MOJIENH C MCIOJIb30BAaHUEM I€OMET-
PHYECKUX MOHATUI M BBIBOJIOB, 00paboTaTh anredpsl; Pemars npakTuieckne 3a71adyu, CBI3aHHBIE C HAXOXKJIe-
HUEM FeOMETPUYECKUX BEJTHYUH .

11 KITIACC

OnepupoBatb MTOHATUSIMH: Kpyrias IIOBEPXHOCTB, oOpasymoiue KPYTIIYIO MOBEPX-
HOCTB; IIMJIMH/IP; KOHUYECKasi MOBEPXHOCTh, OOpa3yrollne KOHHYECKYIO IMOBEPXHOCTb, KOHYC; cpeprueckas
ITOBEPXHOCTb.

Pacrnio3naBath Tena tenedoHa (HMIMHIP, KOHYC, cdepa U map).

OOBsACHUTD CIOCOOBI NOTYYEHUS TEIL.

KnaccuguiupoBath B3auMHOE pactoiokeHne ceprl U MIOCKOCTH.

OnepupoBaTh NOHATUSAMU: IAPOBOM CETMEHT, ONMOPHBIA CETMEHT, CETMEHT BBICOTBI; IIAPOBOM CJIOM, OIO-
pa IIapoBOTO CJI0s, BBICOTA LIAPOBOTO CJIOS; IAPOBOU CEKTOP.

Boruncnsate 00beMbl M KBaIpaTHbIE TOBEPXHOCTHU TEJ MHTEJUIEKTyala, TeOMETPUUECKHE Tella ¢ IpUMeHe-
HUEM (HOPMYIIBL.

OnepupoBaTh MOHATUSMU: MHOTOI'PAaHHUK, BIIMCAHHBINA B Cepy U ONMHCAHHBIN BOKPYT cdepsl; cdepa, 3a-
[IACAaHHAsl B MHOT'OI'PaHHUKE WIH TEJIE€ UHTEJUIEKTA.



BbIUuCIIATE COOTHOLIEHHE MEXKY TUIOIAASIMUA TIOBEPXHOCTEN M 00beMaMu Tell.

N300paxaTts n3ydaemble GUTypHI OT PYK U C IPUMEHEHNEM MTPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BHI CBEPXY, CBEP-
XYy, CHH3Y; TIOCTPOHTD Pa3/ies Tel.

W3BnekaTh, HHTEPIPETUPOBATh U MPeoOpa3oBhIBaTh MH(OPMAIMIO O MPOCTPAHCTBEHHBIX I'€OMETpHYE-
CKHX (UTypax, IPEICTaBICHHBIX Ha YePTEkKaxX U PUCYHKAX.

OmnepupoBaTb BEKTOPOM MOHATHUS B IIPOCTPAHCTBE.

Ber BeImonHsIeTE NEHCTBUS CI0KEHHS BEKTOPOB, BBHIYMTHIBAHUS BEKTOPOB W YMHO)KEHHS BEKTOPOB Ha
qucia, 00bICHAA, KaKUM 00pa3oM OHH JICHCTBYIOT.

[TpuMeHATh PaBUIIO Mapaieenune/a.

OnepupoBarh MOHATHAMU: JEKAPTOBBIE KOOPIMHATHI B IPOCTPAHCTBE, BEKTOP, MOYJIb BEKTOPOB, PABHO-
IpaBUe BEKTOPOB , KOOPAWHATHI BEKTOPOB, MEXKIy BEKTOPAaMH, CKaJISIPHOE NPOU3BE/ICHIE BEKTOPOB, KOJUTHMHE-
apHbIe ¥ KOMIUTAHAPHBIE KOHTYPHI.

Haxonure cTpyKTypy BEKTOPOB M PUCYHTE BEKTOPHBIE YHCIIa MEXIY BEKTOpaMHM, CKaJSIPHBIM IPOU3BE-
JICHHUEM, PacKJIaJbIBaiiTe BEKTOP MO HECKOJIBKIUM HEKOJUTMHEAPHBIM BEKTOPaM.

3amaBaTh IUIOCKOCTh YPaBHEHUH B IEKapTOBOM CHCTEME KOOPMHAT.

[TpumensaTs reomerpudeckre (hakThl ISl pEIICHUS] CTEPEOMETPHUECKUX 3aj]lad, MPOTHO3UPYIOIIUX He-
CKOJIBKO IIIaroB PEUICHUs, €CIIM YCIOBUS MPUMEHEHUS 3aJaHbl B IBHOI (hopme.

Pemrats npocreiimme reoMeTpudyeckre 3a1aqi Ha IPUMEHEHNE BEKTOPHO-KOOPIUHATHOTO METOIa.

Pematp 3agaum mo 10Ka3aTeNnbCTBY MaTEMaTHYECKUX B3aMMOCBS3EH M HAXOXKACHHIO T€OMETPUYECKON
BEJIMYMHBI 110 00pasliaM WU auroputMam, npuMeHss 3G (eKTrBHbIE METOABI MPU BBHIIOJHEHUN CTaHAAPTHBIX
MaTeMaTUYeCKUX 3a/1a4.

[TpuMeHsaTh IpOCTEHIIIE TPOrPAMMHEIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI ITPH CO-
OJIFO/ICHUN CTEPEOMETPHUCSCKHX 3a/1au.

[TpuBecTn mpuMepbl MaTeMaTUYECKHX 3aKOHOMEPHOCTEH B NMPHPOJIE M KU3HM, PACIIO3HATH JIOTIOJIHH-
TEJIbHBIE 3aKOHOMEPHOCTH B HCKYCCTBE.

[TpuMeHNTH MONTyYeHHbIE 3HAHUS Ha MPHUMEpE: MPOAHATU3UPOBATh PeajbHBIE CUTYallud M MPUMEHHUTH
U3y4YCHHBIC MOHATHS B IPOLIECCE MMOUCKA PELICHUS MaTEMAaTHIECKH CPOPMYITHUPOBAHHOMN MPOOIEMBI, CMOJIEIIH-
pOBaTh peasibHbIC HA S3bIKE pacyeTa CHUTYalUd, IIOCTPOUTH MOCTPOCHHBIE MOJICIH C MCIIOJb30BAaHUEM IeOMET-
PHYECKHX MOHATHH M BBIBOAOB, 00paboTaTh anreOpsl; Pemars npakTuyeckue 3a/1auu, CBI3aHHBIC ¢ HAXOXKIe-
HUEM F€OMETPHYECKUX BEITHUYHH.

TEMATUYECKOE NIAHUPOBAHUE

10 KINTACC
Ne || HazBaHue paszesioB U TeM N1PO- ‘ KosmmyecTBO 4acoB ‘ JJIeKTpOHHBIe (qudpo-
n/m rpaMMmbl Bcero|| Koutpoububie || TpakThueckue Bble) 0O0pa3oBaTe/IbHbIE
paboThI pa6oThbI pecypchl
‘1 ||BBe,aeHHe B CTEPEOMETPHIO H 10 H H H
2  |[IpaMble ¥ poBHBIE B IPOCTpaH- | 12 1
cTBe. [lapa/yieIbBHOCTb NPAMBIX
Y IIJIOCKOCTEN
3 [lepieHAUKYAAPHOCTD NPAMBIX || 12
Y IIJIOCKOCTEN
4 (YTl Mexay B3TJIAlaMU U 10 1
IJIOCKOCTSIMU
‘5 ”MHOFOFpaHHI/IKI/I H 11 H 1 H H
‘6 ||O6'béMbI MHOTOIPaHHHUKOB H 9 H 1 H H
7 |lloBTOpenue: pasmepsl, paccto- | 4
SHUS U YTJIbL.
OBLIEE KOJIMYECTBO YACOB I10 68 5 0
[TIPOTPAMME

11 KIACC



Ne || HasBaHue pa3zesioB U KosinuecTBo yacoB JdnexkTpoHHbIE ([UPOBLIE)
n/mo TeM NPOorpaMMbl Bcero|| Koutposbusre | MpaxTideckue o6pa3oBaTesIbHbIE PECYPChI
paboThl paboThl
‘1 HTeJIa MUKpOJOHa H 12 H “ “
2 ||06némbi Ten [ [ [
3 BeKTOpbI U KOOPAHWHATHI 10
B IPOCTPAHCTBE
4 [loBTOpeHuUe, 0600611eHUE, || 7 1
cUucTeMaTH3al Mg 3HaHUU
OBLIEE KOJIMYECTBO YACOB | 34 3 0

I10 [IPO'PAMME




NOYPOYHOE NNAHUPOBAHUE

10 KNNACC
Ne Tema ypoka KosinyecTBO 4acoB JyieKTpOHHbIE [UPPOBBIE
n/m Bcero| KouTtposbHble || IIpakTuueckue | 00PasoBaTesbHble pecyp-
paboThbI paboThbI ChI

1 OcHOBHBIE IOHATHSA CTEPEOMETPUH: TOUYKA, TPAMas, IJIOCKOCTh, IPO- 1
cTpaHcTBo. [IpaBu/a H300paXkeHHU Ha pUCYHKaX: U300 paXKeHUs
IJIOCKOCTEH, apaJ/ljleJIbHbIX IPSAMBIX (OTPE3KOB), BLICTYNAKLIMX OT-
pE3KOB.

2 [loHaTHA: NepeceKaIuecsd IJIOCKOCTH, lepeceKarolyecd npsamonau- | 1
HelHbIe U MIJIOCKOCTHBIE.

3 [loHaTHA: nepeceKawuecsd IJIOCKOCTH, lepeceKarolecs npsamoau- | 1
HelHbIe U MIJIOCKOCTHBIE.

4 3HaKOMCTBO C MHOTOIPaHHUKaMH, U300paKeHHe MHOTOTPaHHUKOB 1
Ha PUCYHKax, Ha IPOEKIMOHHBIX YepTexax

5 HauyanbHble cBeieHHs 0 Kybe ¥ NHUpaMU/ie, UX pa3BepTKax U MoJessax.| 1
CedyeHVs MHOTOTPaHHUKOB

6 HauanbHble cBefjleHUs 0 KyOe U NHUpaMu/ie, UX pa3BepTKax U Mojensax.| 1
CedyeHVs MHOTOTPaHHUKOB

7 [lonsiTHE 06 aKCHOMAaTU4YECKOM OCTPOEHUU CTEPEOMETPUHU: AKCUO- 1
Mbl CTEPEOMETPUH U CJIEACTBUSA U3 HUX

8 [lonsiTHEe 06 aKCHOMAaTU4YECKOM NOCTPOEHUU CTEPEOMETPUHU: AKCUO- 1
Mbl CTEPEOMETPUH U CJIEACTBUSA U3 HUX

9 [lonsiTHEe 06 aKCHOMAaTU4YECKOM IOCTPOEHUU CTEPEOMETPUHU: AKCUO- 1
Mbl CTEPEOMETPUH U CJIEACTBUSA U3 HUX

10 ||[ToHssTHE 06 aKCHOMATHUYECKOM IMOCTPOEHHUH CTEPEOMETPUH: AKCHO- 1
Mbl CTEPEOMETPHUHU U CIEeJCTBUSA U3 HUX

11 ||B3auMHOe pacnoJioXeHue, IpsAMoe B IPOCTPAHCTBeE: lepeceKarlue- 1
csl, MapaJijieJibHble U CKpelUBaIecs NpsMble.

12 ||[lapansiesibHOCTB NPSMBIX U IJIOCKOCTEW B IPOCTPAHCTBE: MapaJi- 1
JieJIbHbIe NIPSIMble B IPOCTPAHCTBE; NapaJlJIeJIbHOCTb TPEX NPSAMBIX

13 |[[lapasyies1bHOCTB NPSAMBIX U IIJIOCKOCTEN B MpocTpaHcTBe: [lapa- 1

JIEJIBHOCTD NIpAMad U IIJIOCKOCTHAA.




Ne Tema ypoka ‘ KosinyecTBo 4acoB ‘ JJieKTpOHHbIE [UPPOBBIE
n/m Bcero| KonTposbHble || [lpaktudeckue | 00PasoBaTesnbHbIe pecyp-
pa6oThl pa6oThl ChI

‘14 HYFJIbI C COHanpaBJIEHHbIMH IOBOPOTaMHU H 1 “ H “ ‘
‘15 HYFOJI Mexy dacajlaMy B IPOCTPAHCTBE H 1 “ H “ ‘
‘16 HYFOJI Mexy dacaZlaMy B IPOCTPAHCTBE H 1 H H H ‘
‘17 HHapaJIJIeanOCTb IJIOCKOCTEM: NapaJijiesienune bl H 1 H H H ‘
‘18 HCBOIZCTBa napaJijieJIbHbIX IJIOCKOCTEN H 1 “ H “ ‘
19 |IpocTeine NpOCTPaHCTBEHHbIE QUIYPHI Ha IIJIOCKOCTHU: TETPA3/P, 1

Ky0, mapa/ujie/enuies.
‘20 HHOCTpOEHI/Ie CeYyeHUH H H H H ‘
‘21 HHOCTpoeHHe CeYyeHMH H H H H ‘
22 ||KoHTpoJsbHas paboTa no TeMe "[IpsiMble U IJIOCKOCTU B IPOCTPaH- 1

cTBe. [lapa/sieIbHOCTb NPSAAMBIX U MJIOCKOCTER"
23 |llepneHUKyJIAPHOCTb NPAMas U MJIOCKOCThb: ONIOPHbIE NPAMBIE B 1

IPOCTPaHCTBE
‘24 HHpHMbIe IIJIOCKOCTH ¥ OIIOPHBIE IIJIOCKOCTH H 1 H H H ‘
‘25 Hl'[pHMbIe IJIOCKOCTH Y ONIOPHbBIE IJIOCKOCTH H 1 H H H ‘
‘26 HHpI/ISHaK byH/IaMEHTHOCTH IPAMOM U IJIOCKOCTHOM H 1 H H H ‘
‘27 HHpH3HaK $yHIlaMEHTHOCTH NPSAMOH Y IJIOCKOCTHOH H 1 H H H ‘
‘28 HTeopeMa 0 IPSAMOM ONOPHOM IJIOCKOCTH H 1 H H H ‘
‘29 HTeopeMa 0 IPAMOM ONOPHOM MJIOCKOCTH H 1 H H H ‘
‘30 HTeopeMa 0 IpAMOM ONIOPHOM IJIOCKOCTH H 1 H H H ‘
31 |IlepneHAUKy/IApHbIE U HAKJIOHHbIE: PACCTOSAHHWE OT TOYeK [0 IJIOC- 1

KOCTH, PaCCTOSIHHE OT IIPAMOM /10 IJIOCKOCTH.
32 |[llepneHuKyIApHbIE U HAKJIOHHbIE: PACCTOAHME OT TOYEK /0 IJI0C- 1

KOCTH, PaCCTOSIHHE OT IIPAMOM /10 IJIOCKOCTH.
33 |[llepneHjuKyIApHbIE U HAKJIOHHbIE: PACCTOAHHME OT TOYEK J0 IJI0C- 1

KOCTH, PaCCTOsIHHE OT IIPAMOM /10 MJIOCKOCTH.
34 |[llepneHjuKyIApHbIE U HAKJIOHHbIE: PACCTOSAHME OT TOYEK 10 IJI0C- 1

KOCTH, PaCCTOsIHHE OT IIPAMOM /10 MJIOCKOCTH.




Ne Tema ypoka ‘ KosinyecTBo 4acoB ‘ JJieKTpOHHbIE [UPPOBBIE
n/m Bcero| KouTtposbhble | IlpakThueckue | 00PasoBaTesbHble pecyp-
pa6oThl pa6oThl ChI

‘35 HYFJIbI B IPOCTPAHCTBE: YroJ MeXAY NPAMOM U IJIOCKOCTBIO H 1 “ H “
‘36 H,[[ByrpaHHbIﬁ yTroJi, JMHEUHBIX yroJ JBYTPaHHOrO yrJja H 1 “ H “
‘37 HZ[ByrpaHHbH?I yroJ1, TMHEeUHbIX YyToJl JBYTPaHHOI0 yrJja H 1 H H H
38 |[llepneHAMKYJIAPHOCTD IJIOCKOCTEN: NPU3HAK PYHJAMEHTHOCTH ABYX | 1

IIJIOCKOCTEN
39 |llepneHAMKYJIAPHOCTD IJIOCKOCTEN: NPHU3HAK PYHJAMEHTHOCTH ABYX | 1

IJIOCKOCTEH
40 |[lepneHAUKYJISPHOCTD MJIOCKOCTEN: NpU3HAK GyHJaMeHTHOCTH AByX || 1

IIJIOCKOCTEN
‘41 HTeopeMa 0 Tpex onopax H 1 H H H
‘42 HTeopeMa 0 Tpex onopax H 1 H H H
‘43 HTeopeMa 0 Tpex onopax H 1 H H H
44 | KoHTpoJsibHasA paboTta no TeMaM «lleprneHJUKyJISIPHOCTb NPSAMBIX U 1 1

IJIOCKOCTEM» U «YTJIbl MeX/Yy HAKJIOHAMHU U MIJIOCKOCTAMU».
45 |[loHATHME MHOTOIPAaHHUKA, OCHOBHbIE 3JIeMeHTbl MHOTOIPAaHHUKA, 1

OKPYTJIble ¥ HEeBbIIyKJ/Ible MHOIOIPAHHUKH; Pa3BEPTKA MHOTOIpaH-

HHUKa
46 |[Ipu3ma: n-yroJsibHad Npu3Ma; FpaHu YU OCHOBAHUA NIPU3MBbL; IpAMad u|| 1

HaKJIOHHasi NPU3Mbl; 60KOBasi U MOJIHAS TIOBEPXHOCTb NPU3Mbl
47 |[lapasienenunef, NpsAMOYTroJIbHBIY Napasijesenune/ U ero CBou- 1

CTBa.
48 |[lupamMuja: n-yrojbHad nMpaMuza, rpaHUYHAdA U ONOpHas NUpaMHU- 1

Zibl; O0KOBas Y MOJIHAsA IOBEPXHOCTb NUPaMU/bl; IPaBUJIbHAA U Ce-

yéHHas NMpaMu/a
49 |[IpaBUJIbHblE MHOTOTPAHHUKH: KHUTA « MHOTOTPaHHUK»; IPaBUJIb- 1

Hasd Ipu3Ma M HellpaBUJIbHAs NUPaMU/ia; IpaBUJIbHAA TpeyroJabHas

NYMpaMU/ia U IPaBUJIbHBIA TETPa3/p; KyO
50 |lIpexcTaBieHue 0 NpaBUIbHBIX MHOIOTPAaHHUKAX: OKTa3Ap, A0OAeKa- 1

3/Ip ¥ UKOCa3Jp.




Ne Tema ypoka KosinyecTBo 4acoB JJieKTpOHHbIE [UPPOBBIE
n/m Bcero| KouTtposbhble | IlpakThueckue | 00PasoBaTesbHble pecyp-
paGoThI paGoThI ChI

51 |CuMMeTpus B IPOCTPAHCTBE: CHMMETPHUA OTHOCUTENBHO TOYEK, 1

NPSAMBIX, IJIOCKOCTeH. JJIeMeHThl CAMMEeTPUM B MUpaMuU/iaxX, napaJ-

JieJleNIAne |ax, NpaBUJIbHbIX MHOTOIPAaHHUKAX
‘52 HBbI‘{I/ICJIEHI/Ie 3JIeMEHTOB MHOTOIPaHHUKOB: p€6pa, AuaroHa/y, yribl. H H H H
53 |[lnowazsb NOBEPXHOCTH U NOJIHASA IOBEPXHOCTb NPSAMBIX IPU3M,

IJI0Ila/lb OCHOBAHUH, IJIOIa/lb IOBEPXHOCTH NPSAMBIX IPU3M
54 |[lnowazsb NOBEPXHOCTH U IPaBUJIbHAsA NUPaMU/ia, BO3BeJleHUE O 1

KBa/IpaTHOM IOBEPXHOCTH yCEYEHHON NMUPaMHU/ibl
‘55 HKOHTpOJIbHaH pab6oTa o TeMe "MHOTOrpaHHUKHK" H 1 H 1 H H ‘
‘56 Hl'[pezmomeHHe 110 06’ beMY H 1 H H H ‘
‘57 HO6'béM YMpaMu/ibl H 1 H H H ‘
‘58 HO6’béM NMpaMU/ibl H 1 H H H ‘
‘59 HO6’béM NMpaMU/ibl H 1 H H H ‘
‘60 HO6'béM MpaMu/ibl H 1 H H H ‘
‘61 H06'béM IIPU3MBI H 1 H H H ‘
‘62 HO6’béM IPU3MBI H 1 H H H ‘
‘63 HO6’béM NPU3MBbI H 1 H H H ‘
‘64 HKOHTpOJIbHaH pa6oTa 1o teMe "O6b€MbI MHOTOTPAHHUKOB" H 1 H 1 H H ‘
65 |[loBTOpeHHe, 06061eHUE cUCcTEMAaTH3alUsA 3HaHUM. [locTpoeHue ce- 1

YeHUH B MHOTOTPaHHUKE
66 |IloBTOpeHUe, 06061eHHE CMCTeMaTH3alUsd 3HaHUU. BeruncieHue 1

pacCTOAHUM: MeXAy JBYMA TOYKaMH, OT TOYEK JI0 MPSAMBIX, OT TOYEK

J10 TIJIOCKOCTH, MEXY CKpelMBaHUsl yMEHbLIAKTCS HallpaBJIeHHUS.
‘67 HI/ITOFOBaH KOHTpPOJIbHas paboTa H 1 H 1 H H
68 |[loBTOpEeHUe, 06001eHHe CUCTEMATHU3al sl 3HAHUU. Beiuucienue yr- 1

JIOB: MeX/ly CKpelMBaHUs YMEHbIIAIOTCS HallpaBJeHHUs, MeX 1y Nnps-

MbIMH U MJIOCKOCTSIMM, ABYTPAHHBIX YTJIOB, YIJIbl MEXAY IJIOCKOCTS-

MU.
(OBIIEE KOJIMYECTBO YACOB 10 IPOTPAMME | 68 | 5 | 0 [




11 KNACC

Ne Tema ypoka KosinuecTBo yacoB JyieKTpOoHHbIE [UPPOBbIE 06-
n/m Bcero|| KontposbHble || IIpakTuyeckue pasoBaTEIbHbIE PECYPCBI
paboThI paboThI
1 Cdepa u wap: neHTp, pafuyc, AUaMeTp; IJI0LA b IOBEPXHOCTH 1
chepsnl
2 B3auMHoe pacnosioxxeHue chephl U JIOCKOCTH; KacaTeJbHas 1
IJIOCKOCTB K chepe; maouab chepbl
‘3 ‘I/I3o6pa>{<eHHe cdepel, apa Ha IJI0CKOCTH. CedyeHus mapa H ‘ H ‘
4 [lunuHApuYeckas NOBepXHOCTh, 00pasyole UIMINHApHUYecKon || 1
IOBEPXHOCTH, OCb LIUJIMH/PHUYECKOW NOBEPXHOCTH
5 [lunuHAp: ocHOBaHMe U 60KOBAsd MOBEPXHOCTh, 00pa3yolas U 1
OCb; IJIOLA/Ib 110J1a ¥ NIOJIHAA IOBEPXHOCTh
6 N306pakeHre LUIMH/APA HA IIJIOCKOCTH. Pa3BépTkKa LuJInH/pa. 1
CeveHus1 UMJAMHAPA (MJIOCKOCTH, apasijieibHON UJIU ONOPHOU
OCH MJIMH/PA)
7 KoHnunyeckas noBepxHOCTb, 06pa3yolas KOHUIEeCKyI0 I0OBepX- 1
HOCTb, OCb ¥ BepIIMHA KOHUYECKOU T0BEPXHOCTH
8 Konyc: onopa v BepuivHa, o6pasymoias U oCb; MJI0LA/Ab 110J1a U 1
N0JIHasi HOBEPXHOCTh
9 YceyeHHbIN KOHYC: 06pasyolive U BbICOTa; PyHAaMEHT U HOKO- 1
Basl IOBEPXHOCTb
10 |M306pakeHuUe KOHYyca Ha MJIOCKOCTU. Pa3BépTka KoHyca. Ceye- 1
HUS KOHYyca ([IJIOCKOCTH, apaJ/ljie/IbHOM OCHOBAHMUIO, U IJIOC-
KOCTHOCTH, IPOXO/SILllel Yepe3 BepLIKHY)
‘11 ”KOMGI/IHaLU/IH TeJl [py3e¥ U MHOTOIPaHHUKOB H 1 H H H
12 |MHororpaHHHuK, OMCaHHbIA BOKPYT cdephl; chepa, 3anrMcaHHast
B MHOTOI'paHHUKE UJIY B TeJle UHTeJIJIEKTa
‘13 ”HOHHTI/Ie 06 o6bemMe. OCHOBHBIE CBOMCTBA 06 bEMOB TelJl H 1 H H H
‘14 ”OG'béM LMJIMHAPA, KOHyCca H 1 H H H
‘15 HOG'béM 11apa  Iaoia u chepol H 1 H H H




Ne Tema ypoka KosinuecTBO 4yacoB JeKTpoHHbIE [UPPOBbIE 06-
n/m Bcero| KoutposbHhbie || [IpakTudeckue pas0OBATEJIbHBIE PECYPCDI
paboThI paboThI
16 |npuBecTH TeJsi0 B IPOCTPaHCTBO. COOTHOLIEHUS MEXAY IJIoIa- 1
JIsIMU [I0BEPXHOCTEH, 06’ b€eMaMU TeJ1 HUYYTh He
17 |KoHTpoJsibHasg paboTa no teMaM «Tesia MuUkpodoHa» U «06beMBI 1 1
TeJ»
‘18 ”BeKTop Ha IVIOCKOCTH M B IIPOCTPAHCTBE H 1 H H H
‘19 ”COCTaBJIeHHe Y BbIYMTaHKE BEKTOPOB H 1 H H “
‘20 HYMHOH(BHI/IG BEKTOpa Ha YUCJI0 H 1 H H H
21 |Pa3smeleHue BEKTOpA 10 TPeM HEKOMIIJIAHAPHBIM BEKTOPaM. 1
[IpaBusio napasiesnenunesa
22 ||PemeHue 3a7a4, 06/1aCTU NIpUMEHEHUs IPaBUJI 1IeMCTBUH C BEK- 1
TOpaMH
23 |[[IpaMmoyroJsibHasa cucTeMa KOOpZAUHAT B npocTpaHcTBe. Koopau- 1
HaThl BeKTOpa. [IpocTeiiye 3aa4u B KOOpJUHATAX
‘24 HYI"OJI MeXx Ay BeKTopaMu. CKalisipHoe Npou3BeleHHe BEKTOPOB H H H H
‘25 ”BI:I‘-II/ICJIeHI/Ie yIJIOB MeX/y HallpaBJIEeHUSIMHU U IIJIOCKOCTSAMHU H H H H
26 |[KoopiMHaUMOHHO-BEKTOPHBIM METO/, IIPH OlpeieJIeHUU T'eo- 1
MeTpHUYeCKUX 3a/a4.
27 ||[KoHTpoJibHas paboTa 1o TeMe "BeKTOpbl U KOOPJHUHATHI B IPO- 1 1
cTpaHcTBe"”
28 |[loBTOpeHUE, 06061eHHE U cUCTeMaTH3alUs 3HaHUW. OcHOBHbIe | 1
burypsl, GakThl, BBIBO/IbI Kypca JIAHUMETPUHU
29 |[loBTOpeHUE, 060061eHHE U cCUCTeMAaTH3alUsA 3HaHUU. OcHOBHbIe | 1
burypsl, GakTbl, BbIBO/Ibl Kypca IJIAHUMETPUHU
30 |[ToBTOpeHHe, 06061eHHE U CUCTEMATH3AIMS 3HAHUN. 3a7ja4U 1
MJIAHUMETPUHU U METO/ibl UX pellleHUs
31 |[[loBTOpeHHe, 06061eHHE U CUCTEMATH3AlMs 3HAHUN. 3a7ja4U 1
IJIAHUMETPUHU U METO/ibl UX pellleHUs
32 |lloBTOpEHUE, 0606IEHHE U cUCTeMaTH3alUsl 3HaHUU. OcHOBHbIe || 1
burypsl, GakThl, BIBO/IbI Kypca CTEPEOMETPUU




Ne Tema ypoka ‘ KosinuecTBO 4yacoB ‘ JeKTpoHHbIE [UPPOBbIE 06-
n/n Bcero|| KontposbHble || [IpakThyeckue pasoBaTe/IbHbIE PECYPCBI
paboThI paboThI
‘33 ”I/ITOI‘OBaH KOHTpOJIbHas paboTa H 1 H 1 H “
‘34 HHOBTopeHHe, 060011[eHHe U CUCTeMaTU3alus 3SHaHUHI H 1 H H “
‘OBH_[EE KOJIMYECTBO YACOB I10 [IPO'PAMME

| 34 ] 3 | 0 |







