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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHs AJisi 00Y4atOLINXCS
10 —11 xmaccoB pazpaboTrana Ha ocHoBe DemepanbHOro rocyapCTBEHHOr0 00pa30BaTEIBHOIO
CTaHJapTa cpenHero oomero odpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
HPEIBSBIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, M TPAIUIUI POCCHUIICKOrO 0Opa3oBaHMUS.
Peanuzanmss  nporpaMMbl  o0eclieyMBaeT — OBJIQJICHHE  KIIIOYCBBIMH  KOMIICTCHIHSMH,
COCTaBIISIIOIMMH OCHOBY ISl CAMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
OOILIEKYIBTYPHOTO, INYHOCTHOT'O U [TO3HABATEIILHOTO Pa3BUTHUS IUYHOCTH O0YJAFOLIHXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETpUM Ha YpPOBHE CpEeIHEro oO0Iero ooOpazoBaHUs
00yCIIOBJIEHa MNPAKTHYECKONH 3HAYMMOCTBIO METANpPEAMETHBIX W MPEIMETHBIX PE3yJIbTaTOB
o0ydeHHs TeOMETPUM B HANPABIECHUU JIMYHOCTHOTO Pa3BUTUA 0Oydaromuxcs, GopMUpoOBaHUS
(GyHKIIMOHAIBHOW MaTeMaTHYeCKONH T'PaMOTHOCTH, M3Y4YEHHS APYTrUX Y4eOHBIX IUCIMILIUH.
PasBute y oOyuwaromiuxcs MpaBUIBHBIX MPEACTABICHUH O CYIIHOCTH M MPOUCXOXKICHUU
TeOMETPUYECKUX a0CTpaKUUii, COOTHOIEHUH PEATbHOTO U HICATBHOT0, XapaKTepe OTPaKECHUs
MaTE€MaTU4YeCKOW HAyKOM SIBIICHUH M IIPOLECCOB PEAIBHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HAyK M pOJIM MATEeMaTHYEeCKOTO MOJCIMPOBAHHMS B HAaydyHOM II0O3HAHMM M B NPAKTUKE
CHocoOCTBYeT (OPMHPOBAHMIO HAYYHOTO MHPOBO33PEHUS YUYAIIMXCS, a TakXKe KadyecTB
MBIIUICHHSI, HEOOXOIUMBIX JJISl /1allTAllii B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OJHUM U3 0a30BBIX MPEAMETOB HA YpPOBHE CPEIHEro OOIero
o0Opa3oBaHus, TaKk Kak o0ecrnedynBaeT BO3MOXKHOCTh M3YYEHUS KaK MUCIMIUIUH €CTECTBEHHO-
HAyYHOW HAINPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MblIUIeHHE, (HOPMUPYEMOE MPU HM3YyYEHHUH OOYYaIOUIMMMCSA MOHATHHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKH JIOTUYECKHX YTBEPXKIECHUH B XOJI€ pEIICHUS
TeOMETPUYECKUX 3a/1a4, YMEHHE BBIIIBUTaTh W ONPOBEPraTh THIIOTE3Bl HETOCPEACTBEHHO
UCTIONB3YIOTCSl TIPU PEIIeHUH 3a7ad eCTECTBEHHO-HAyYHOTO LUK, B YAaCTHOCTH W3 Kypca
bu3uku.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE MIPAaET CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsax HesaTeabHOCTH denoBeka. OpueHTalusi YelnoBeKa BO BPEMEHM M IMPOCTPAHCTBE —
HEO0X0/IMMOE YCIIOBHE €ro COLMAIbHOrO OBITHS, (hopMa OTpPaKEHUS OKPYXKAIOLIEr0 MHpA,
yCIOBHE  YCHEIIHOTO TO3HAHUS M aKTHUBHOTO  IpeoOpa3oBaHMs — ACHCTBUTEIBHOCTH.
OnepupoBaHHe NPOCTPAHCTBEHHBIMU 00pa3aMu 0OBEANHSET pa3Hble BUbI yUeOHOW U TPYAOBOM
NeSITETTHHOCTH, SIBISICTCS OJHUM W3 TPO(ECCHOHATBHO BaKHBIX KAa4eCTB, MOATOMY aKTyalbHa
3ajada GOPMHUPOBAaHUS Y OOYYArOIIUXCS MPOCTPAHCTBEHHOTO MBIIUICHHUS KaK Pa3HOBHIHOCTH
00pa3HOTO MBIIUIEHUS — CYINIECTBEHHOTO KOMITOHEHTa B IIOJTOTOBKE K TPAKTHYECKOH
JEeSITeIbHOCTH 110 MHOTUM HAIPaBJICHUSM.

Llenb ocBOEHMSI MporpaMMBbl yueOHOTo Kypca «I eomeTpus» Ha 6a30BOM ypoBHE 00yUEHHS
— o0meoOpazoBaTeIbHOE M OOIIEKYIBTYPHOE pPa3BUTHE OOYyYaloIuXcs udepe3 obecreueHue
BO3MOXXHOCTH MPHOOPETEHUSI U UCIOJIBb30BAHUS CUCTEMAaTHYECKUX T€OMETPUUYECKUX 3HAHUHU U
NeMCTBUH, CTIEU(UIHBIX TEOMETPHH, BO3MOXXHOCTH YCIICIITHOTO MIPOIOJDKEHHST 00pa30BaHus 1O
CHENUATBHOCTSM, HE CBS3aHHBIM C IMPHUKJIATHBIM HCIIOIB30BAaHUEM T€OMETPHHU.



[Iporpamma mo reomerpuu Ha 0a30BOM ypOBHE IMpelHa3HAu€Ha UId OO0yYarolMXxcs
CpeIHE! WIKOJIbI, HE HWCHBITHIBABIIMX 3HAYMTENBHBIX 3aTPYJHCHHH Ha ypPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOydaromiuecss Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH
o0mre MaTeMaTHIecKue YMEHUs, CBSI3aHHbBIC CO CIEeNU(UKON T€OMETPHH U HEOOXOIUMBIC IS
JKU3HU B COBPEeMEHHOM o01miecTBe. Kpome 3Toro, OHM HMEIOT BO3MOXKHOCTh U3YYHTh T€OMETPHUIO
Oosee riybOKO, €l B JaIbHEHUIIEM BOSHHUKHET HEOOXOIMMOCTh B TEOMETPUUYECKUX 3HAHUSIX B
npohecCuoHaNBHOM NeSTENbHOCTH.

JlocTrxkeHue e OCBOCHUS POrpaMMbl 00eCeUnBaeTCs PEIICHUEM COOTBETCTBYIOIIMX
3anau. [IppopureTHBIMU 3a1auaMu OcBoeHUs Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax SIBJISIFOTCS:

e (QopmupoBaHUE TMPEACTABICHUS O TIECOMETPHUM KaK YacTU MHUPOBOH KYJIbTYpbl H

OCO3HaHHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;

e (QopmupoBaHuE MpEACTABICHUS O MHOIOTPAHHHMKAX M TejlaxX BpallleHUs Kak o
BOXHEHIIINX MaTeMaTHYECKUX MOJEINSX, MO3BOJISIONINX ONUCHIBAaTh U U3y4aTh pa3HbIE
SBIICHUS OKPYKAIOILIET0 MUPA;

e (QopmupoBaHUE YMCHHs PACIIO3HABATH HA YEPTEkKaAX, MOJCISAX U B PEATLHOM MUPE
MHOTOTPaHHUKH U TeJla BPaIlCHHUS,

® OBJIAJICHHE METOJIaMHM pEIICHHUs 3aJad Ha TIOCTPOCHHMS Ha HM300paKEHUSIX
MPOCTPAHCTBEHHBIX (UTYD;

e (QopmupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH IMOHSITHSIMH O MHOTOIPDAaHHUKAX H
TeJax BpAIEHUS U KX OCHOBHBIMH CBOHCTBAMU;

® OBJAJICHUE AITOPUTMAMH PEIICHUsS OCHOBHBIX THUIIOB 3aj7a4; (OPMHUPOBAHHE YMEHHUS
MPOBOAWTHh  HECJOXHBIC  JOKAa3aTCIIbHBIE  PAcCYXJCHHS B  XOJE  PCIICHUs
CTEPEOMETPUUYECKUX 3a]1a4 M 3a71a4 C IPAKTUUYECKUM COJICP KAHUEM;

® pa3BUTHE MHTEIUIEKTyaJbHBIX M TBOPYECKMX CHOCOOHOCTEW  oOydaromuxcs,
MO3HABATEIILHON aKTUBHOCTH, UCCIIEAOBATEILCKUX YMEHHH, KPUTUIHOCTH MBIIIIJICHUS;

e (QopmupoBanue (GyHKIHOHAIBHON TPaMOTHOCTH, PEJIEBAaHTHOW TE€OMETPUU: YMEHHE
pacro3HaBaTh MPOSIBICHUS TEOMETPUUECKUX MTOHATHI, 00bEKTOB U 3aKOHOMEPHOCTEH B
PCATBbHBIX JKU3HCHHBIX CHUTYAlMSX W TMPH H3YUYECHUU IPYTUX YYEOHBIX TPEIMETOB,
MPOSIBIICHUST 3aBUCHMOCTEH W 3aKOHOMEPHOCTEH, (GOpMyTupoBaTh HX Ha S3BIKE
TEOMETPHH U  CO3J]aBaTh TI'E€OMETPHUYECKHE MOJICIHM, NPHUMEHATh OCBOCHHBIN
TEOMETPHUSCKAN  ammapar JUis pelIeHds NPAKTHKO-OPHCHTHPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATH U OIICHUBAThH MOJYYCHHBIE PE3YIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPAMMBI SIBJISIETCS BKIIOYEHHE B KypC CTEPEOMETPUU
B Hayajge ero M3y4YyeHUs 3ajad, pellaeMblX Ha YpOBHE HHTYUTHBHOTO TO3HAaHUA, U
onpeAenéHHBIM 00pa3oM OpraHu30BaHHas paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 W TIPOCTPAHCTBEHHOTO MBIIUICHUS, CTHMYJIHPYET TPOTEKAHWE WHTYUTHUBHBIX
MPOIIECCOB, MOTUBHUPYET K JAIbHEHIIIEMY U3YUCHHIO MTPEAMETA.

[Tpenmodrenue OTHAETCS HATJIATHO-KOHCTPYKTHUBHOMY METOAY OOYYeHHS, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH IPEIMETHO-IPAKTHYCCKOM
JESATCIIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX TMPEJICTABICHUN Yy ydYaluxcs B Kypce
CTEpEOMETPUH MPOBOTUTCS 3a CUET peIlleHus 3a1a4 Ha CO3JJaHUE MPOCTPAHCTBEHHBIX 00Pa30B U
3a/lad Ha OINEPUPOBAaHUE MPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue oOpas3a MPOBOTUTCS C



OIIOPOil Ha HAIISITHOCTh, @ ONIEPUPOBAHNE 00pPa30M — B YCIOBUSAX OTBJICYEHUS OT HAIJIATHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOIO CONEPIKaHNU.

OcHoBHbIE cojepxaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kaccax:
«MHororpanHuKn», «lIpsiMble U IJIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus», «Bekropsl u
KOOpJMHATHI B IPOCTPAaHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUM pacpeesiseTcs He TOJIbKO
[0 COAEP)KAaTEeNIbHbIM JIMHUSM, HO M IO TrojaM oOOydeHHs Ha YpPOBHE CpEJHEro oOIuero
oOpazoBaHwUs.

Copnepxanne 00pa3oBaHMsl, COOTBETCTBYIOIEE IPEIMETHBIM pe3yJbTaTaM OCBOEHUS
paboueil mporpamMmsl, pacrpeae’aEHHbIM 0 rofgaM 00y4deHUsl, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
4TOObl  OBJAJCHHE T'COMETPUYECKUMH  TOHSATHSAMH W HABBIKAMU  OCYIIECTBIISIOCH
MOCJIEIOBATEIbHO U IOCTYNATENbHO, C COOJIIOJICHHEM TNPUHIMIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKIIIOYAINCH B OOIIYIO CUCTEMY I'€OMETPUYECKUX MPECTAaBICHUN 00yJaromuxcs,
pacmupsis u yrayosis e€, 00pa3ys MpOYHbIC MHOKECTBCHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpuun otBoAuTCS 2 yaca B Hepento B 10 kiacce u 1 yac B Henenio B 11
KJIacce, BCEro 3a JBa rojaa ooyuenus - 102 yaeOHBIX Yaca.



COJAEP)KAHHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ MUIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE MOHATHUS cTepeoMeTpuu. Touka, npsimasi, INIOCKOCTb, TPOCcTpaHCcTBO. [loHsTHE
00 aKCHOMaTHYECKOM MOCTPOSHUHU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIIEJCTBUS U3 HUX.

B3auMHoOe pacnosioxkeHue MpsIMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, apaJlIeIbHbIE U
CKpelmuBawIuecss npsambsle. llapamnenbHOCTh MNpPAMBIX M IJIOCKOCTEN B MPOCTPAHCTBE:
NapaJuleJbHbIe IPSMBIE B IPOCTPAHCTBE; IAPAUICIBHOCTh TPEX NPIMBIX; MNapaJUICIBHOCTD
NpSAMOM M IUIOCKOCTH. YTJIbI C COHAIIPaBJICHHBIMM CTOPOHAMH; YroJ MEXKIy NpSIMbIMU B
npoctpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  IMapajulesibHbIE  IUIOCKOCTH;  CBOMCTBA
napajieNbHBIX IocKocTel. [Ipocreiimme npocTpanCcTBEHHBIE (PUTYPHI Ha MIIOCKOCTH: TETPAdIp,
Ky0, mapaJuiefienune; NoCTPOCHUE CEUCHU.

[lepneHAUKYISIPHOCTE OPSAMOM M IJIOCKOCTH:  IEPIEHAUKYJISpPHbIE MpsSIMbIE B
MPOCTPAHCTBE, NpPsIMbIE MapajUieJbHbIE M MNEPHEHIUKYISIPHbIE K IUJIOCKOCTH, MPU3HAK
NEePHEHAUKYISIPHOCTH TOPSIMOM U IUJIOCKOCTH, TEOpeMa O TMpsAMOW NEepHeHAUKYISIPHON
IUIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YrOJ MEXAY NPSAMOM M IUIOCKOCTBIO; JBYI'PAHHBIA YIOJI,
JIMHEHHBIN YroJl JBYIPaHHOrO yria. llepneHaukyisp M HAKJIOHHBIE: PACCTOSHHE OT TOYKHU J0
IUIOCKOCTH, pAacCTOSHUE OT NPsSIMOM /0 IUIOCKOCTH, NPOEKUus (GUIypbl Ha IJIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: IIPU3HAK MEPIEHIUKYISIPHOCTH IBYX ILUIOoCKocTer. Teopema
0 TPEX NEPHEHAUKYIIAPaX.

MHOTOrpaHHUKH

[loHsiTME MHOrOrpaHHUKA, OCHOBHBIE JJIEMEHTbl MHOIOTPAaHHUKA, BBIIYKJIbIE U
HEBBITYKJIbIE MHOTOIPAHHUKHU; pa3BEPTKa MHOTOrpaHHuKa. [Ipu3ma: N-yrospHas npusma; rpaHu
¥ OCHOBaHHUS MPU3MBI; MPsIMasi U HaKJIOHHAsI IPU3MbI; OOKOBAs U TMOJIHAS IOBEPXHOCTH IIPU3MBIL.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MapajuieNenuIe] U ero cpoicrsa. Ilupamuaa: n-yromapHas
nupamMuja, TPaHU W OCHOBAaHHME NUpaMHUAbl; OOKOBas W TIOJHAs TMOBEPXHOCTh IMHPAMU/IBI;
npaBuUjbHAsI W yCceu€HHAas TMUpaMua. JIEMEHThl TPU3Mbl W mHupamuibl. [IpaBuiibHBIC
MHOTOTPAHHUKH: MOHSITHE MPABUIBHONO MHOTOTPAHHUKA; MPaBWIbHAA MpU3Ma U MpaBUIIbHAS
MUpaMKJIa; MpaBUJIbHAS TPEYTroibHas MUpaMuia U MPaBUIbHBIN TeTpadap; KyO. [IpencraBnenue
O TMPaBWIbHBIX MHOTOTPAaHHUKAaX: OKTadJp, JoAeKa’aAp W uKocarap. CedeHHs NpU3Mbl U
MUpaMUIBbL.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, MPSIMOW, MIIOCKOCTH.
DneMeHThl CUMMETPUH B IMpaMuax, napaieienurneiax, IpaBuIbHbBIX MHOTOTpaHHHUKAX.

Bbruncnenue 31€MeHTOB MHOTOIpaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans 6okoBoit
MIOBEPXHOCTU W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHMI, Teopema o
OOKOBOM TIMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MPaBWIBHON MHpaMUAbI, TeopeMa O IUlom@aau yceu€HHoi mupamunabl. [loHsTHE 00 00BEME.
O0BEM TUpPaMHUIBI, TPU3MBIL.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAIIMH IMOBEPXHOCTEH,
00BEMamMu MOJOOHBIX TETl.

11 KJIACC



Tesa BpaleHus

[lwimHapuyeckass MOBEPXHOCTh, 0O0pa3ylolue IMIMHAPHYECKON TOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepxXHOCTH. LlnmuHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckasi moBepXHOCTb, 00pa3yrolie KOHUYECKOW IMOBEPXHOCTHU, OCh W BEpIIMHA
KOHUYecKol mnoBepxHOcTH. KoHyc: ocHOBaHuMe M BepllIMHA, OOpasyiolas U OCh; IJIOLIAAb
OOKOBOM M TOJHOM MOBEPXHOCTH. YCEUEHHBIN KOHYC: 00pa3yrollMe U BBICOTA; OCHOBAHHS U
OOKOBast MOBEPXHOCTb.

Cdepa m map: meHtp, paamyc, AUAMETp; IJIOLIAAb IMOBEPXHOCTH cdeprl. B3zaumnoe
pacronioskeHue cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; Iomanb chepbl.

N3o00pakeHue e BpalieHus: Ha IIocKocTu. Pa3BépTka LUIUHIpa U KOHYCA.

KomOuHanuu Tten BpalieHWs M MHOTOTPaHHMKOB. MHOTIOTpaHHMK, ONHCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpallleHUsI.

[Tonsitue 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPsIMOYTOJIBHOTO Tapaienenuneaa u cieactsus u3 He€. O0BbEM muuHapa, koHyca. O0BEM
nrapa ¥ miomaab cepsl.

[TomoGuble Tema B mpoctpaHcTBe. COOTHOUICHHS MEXKAY IUIOUIAIIMU TTOBEPXHOCTEH,
00BEMaMu TOTOOHBIX Tell.

Ceuenust mwiMHIApa (MapauiebHO MW TEPHCHAUKYJISIPHO OCH), CEUYCHHS KOHYyca
(mapasienbHOE OCHOBAHUIO U POXO/SIIEE Yepe3 BEPIINHY), CEUEHUS 11apa.

BekTopbl M KOOPANMHATHI B IPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B IpocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha 4wMciio. Pa3nokeHne BEKTOpa MO TpEM HEKOMIUIAHAPHBIM BekTtopam. lIpaBumio
napajuienenunena. Pemenne 3anay, CBI3aHHBIX ¢ IPUMEHEHUEM IIPABUII JEMCTBHUM C BEKTOPAMH.
[TpsimoyronbHass cucreMa KOOpAMHAT B mpocTpaHcTBe. Koopaunatsl Bektopa. IIpocreiimme
3a7la4yl B KOOpJAMHATax. Yroil Mexay BekTopamu. CkalsipHOE NpPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MexAy NPSMBIMU U IUIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIA METOJ MpH
peLIeHNH TeOMEeTPUUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pE3yabTaThl OCBOEHHS MporpamMmbl ydeOHoro mpeamera «MareMaTHKa»
XapaKTepU3yOTCSL:

I'pazkianckoe BocniuTaHMe:

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IO3UIMM OOydYaroumlerocs Kak akTHUBHOIO U
OTBETCTBEHHOI'0 YJICHA POCCUICKOro OOILIECTBA, MPEICTABIEHUEM O MAaTEMATUYECKUX OCHOBAaX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJCIHCTBOBATh C COIMATbHBIMH HMHCTHUTYTaMU B
COOTBETCTBUH C UX (QYHKIMSIMHU M Ha3HAYCHUEM.

ITaTpuoTHyeckoe BoCIUTaAHUE:

c(OPMHUPOBAHHOCTBIO POCCUMCKOMN Ipa)<1aHCKOW MAEHTUYHOCTH, YBaKEHUS K MPOLLIOMY
U HACTOALIEMY PpOCCUHCKOM MaTeMaTHUKH, LEHHOCTHBIM OTHOLIEHHEM K JIOCTHXEHUSAM
POCCHMCKMX MaTEeMaTUKOB M POCCHHCKOM MaTeMaTHMYeCKOM IIKOJbI, K HCIIOJIBb30BAaHUIO 3TUX
JOCTH)KEHUH B IPYyTrUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAHMEM JIyXOBHBIX ILIEHHOCTEM pOCCHIICKOro Hapoaa; chHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTUKEHUN HayKU U JEATEIbHOCTHIO YUYEHOrO; OCO3HAHHMEM JIMYHOIO BKJIA/Ja B IMOCTPOEHUE
YCTOMUUBOrO OYAYIIEro.

JcTeTHYeCKoe BOCIIUTAHHUE:

3CTETUYECKUM  OTHOILIEHHMEM K MHpPY, BKJIKOYas OICTETUKY  MaTeMaTU4YeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pacCyXJIeHUil; BOCIPUUMYHBOCTBIO K
MaTeMaTHYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OpPMUPOBAHHOCTBIO YMEHMSI TPHUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310poBOTO U Oe3omacHoro oOpa3a >KU3HH, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 37J0POBBIO
(3mopoBoe muTaHME, cOaTaHCUPOBAHHBIM PEKUM 3aHATUN M OTHAbIXA, peryispHas (usndeckas
AKTUBHOCTh); (PU3NYECKOIO COBEPIICHCTBOBAHUS, NPH 3aHATUSX CIOPTUBHO-03/JOPOBUTEIILHON
JESATEIBHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHWEM IEHHOCTHU TPYAOIIOOUS; MHTEPECOM K pa3iIMyHbIM
chepam npodhecCuOHATBHON AESITEeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON M €€ MpUIIOKEHUSIMU,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BBHIOOP Oyayliei mpodeccun u peaan3oBbIBaTh COOCTBEHHbBIE
’KU3HEHHbIE IIJIaHbl; FOTOBHOCTBIO M CIOCOOHOCTBHIO K MaTeMaTH4YeCKOMY OOpa30BaHMIO U
€caM000pa3oBaHUI0 Ha MPOTSHKEHUHM BCEM JKU3HM; TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B
pELIEHNN IPAKTUYECKUX 3a/1a4 MaTEMAaTHYECKOW HAITPaBIEHHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYPhI, MOHUMAHHEM BIUSHUS COLMAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE NPUPOJHOW M COLMAIBHOW CpEIbl, OCO3HAHHEM
I00aTbHOTO  XapakTepa JKOJIOTMUYECKUX MpoOsieM; OpueHTalued Ha  [pUMEHEHHe



MaTeMaTUYeCKUX 3HAHUN Uil pelieHusl 3a7iad B 00JIacTU OKpYXKalouleil cpespl, MIaHUpOBaHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPY)KAIOILEH CPEJIBI.

IleHHOCTH HAYYHOI'O MO3HAHMSA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHOW MPAKTHKH, TOHUMAHUEM MaTeMaTHYecKOW HAayKH Kak chepbl
YEJIOBEUYECKOU NIEATEIbHOCTH, ITANOB €€ Pa3BUTHUS M 3HAYUMOCTH JJI Pa3BUTHUSl LIMBWIM3ALUY;
OBJIQJICHUEM SI3bIKOM MAaT€MATHKM WM MAaTE€MaTU4YeCKOW KYJIbTYpOM KaK CPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYHIECTBJIATh IPOEKTHYHO U HCCIENOBATEIBCKYIO JI€ATEIbHOCTh
WHJUBUIYaJIbHO U B CPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

MeranpeamMeTHbIe pe3yabTaThl OCBOCHHUS MTPOTrPAMMEBI yu4eOHOTO mpenaMera «MareMaTukay
XapaKTEpU3YIOTCS  OBJAQJICHUEM  YHUBEPCAIbHBIMU  HO3HABAMEbHbIMU  OeliCEUsMU,
VHUBEPCANbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMBUSIMU, — YHUBEPCALbHOIMU — PecyIsimUHbLMU
oelicmeusimu.

1) Vnusepcanvhvle noznasamensmole oeticmsus, obecneuusaom Gpopmuposarue 6a3068bIx
KOZHUMUBHBIX NPOYECCco8 00YyHarowuxcsa (0c8oeHue Memooo8 NO3HAHUSL OKPYHCAIowe20 Mupd,
npUMeHeHUe J102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

Ba3oBble joruyeckue AeicTBus:

® BBUIBJISATh M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKKM MATEMaTHYECKHX OOBEKTOB,
MOHSITHIA, OTHOIICHWH MEXIYy TOHATHUSIMH; (HOPMYIMPOBATH OMPEACIICHUS TOHSATHI;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(DHUKAIIMN, OCHOBAHUS ISl 0000IIeHUs
Y CpaBHEHUS, KPUTCPUH TIPOBOIMMOTO aHAIN3A;

® BOCIPHHHUMATH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYXKICHHUSA: YTBEPAUTEIbHBIE U
OTpUIATEIIbHBIC, SAMHIYHBIC, YACTHBIC U OOIIHE; YCIOBHEIC,

® BBIABIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IMIPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAOMIOACHUSIX W YTBEPXKACHUSX; IpeAjaratb KPUTEPHH [IJIS BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JlenaTh BBIBOJIBI C HCIOJH30BAaHHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX M WHAYKTHBHBIX
YMO3aKTIOUYEeHNUN, YMO3aKIIOUeHUH 110 aHAIIOTUH;

® MPOBOJUTH CAMOCTOSTENLHO JOKAa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKICHUH (TIpsSMbIe
U OT TPOTHUBHOTO), BBICTPAMBATh APryMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYXK/ICHUS U BHIBOIBI;

e BBIOMpaTH CHoco0 perieHuss y4eOHOUW 3amauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
peleHus, BbIOUpaTh Hanbomee MOAXOASMIMUNA ¢ YIETOM CaMOCTOSTENIHO BBIJIEICHHBIX
KPUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

® CMOJNB30BaTh  BOMPOCHI  KAaK  HMCCIEAOBATEIbCKUH  MHCTPYMEHT  TO3HAHMS,
dbopMynHUpoOBaTh BOIPOCHI, PUKCUPYIOIINE TPOTHBOpPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMO€ U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK MO3HUIIHUIO,
MHEHHUE;



MPOBOANTH CAMOCTOSITENILHO CIUTAHUPOBAHHBIA OSKCIIEPUMEHT, HCCICOBAaHHUE TIO
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOro oObeKTa, sBJICHHUS, IIpolecca,
BBISIBJICHHIO 3aBUCUMOCTEH MKy OOBEKTaMH, SIBIICHUSAMH, IPOLIECCAMHU;
CaMOCTOSITENILHO ~ (OPMYyITUpOBaTh O0OOMIEHUS ¥  BBIBOABI IO  pe3ylibTaTaM
MPOBEAEHHOTO HAOJIOCHHS, UCCIICAOBAHUS, OICHUBATh JIOCTOBEPHOCTh IMOJYYCHHBIX
PE3yIBTaTOB, BBIBOJIOB M 000OIICHHMIA;

MIPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, & TAKKE BBIIBUTATh MPEATIONOKEHUS
0 €ro pa3BUTUHU B HOBBIX YCIIOBHUSX.

PatGora ¢ undopmaunmeii:

BBISBIIATH A€(UIIUTHI UHPOPMALIUH, TAaHHBIX, HEOOXOIUMBIX JUIsl OTBETa HA BOMIPOC U
JUIs PEeLIeHUs 3aiau;

BBIOMpaTh HMH(OPMAIMIO W3 HWCTOYHMKOB pA3IMYHBIX THUIOB, AaHAJIW3UPOBATH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPEJICTaBICHHUS;

CTPYKTYpUpOBaTh HMH(OpMAIMIO, TMPEACTaBIATH €€ B  Pa3iMYHBIX (opMmax,
WUTIOCTPUPOBATh TpaUueCcKH;

OLIEHUBATh HAAEKHOCTh MH(OpPMAIMK IO CaMOCTOATENbHO C(HOPMYINPOBAHHBIM
KPUTEPUSM.

2) VHusepcanvhvle KOMMYyHUKamMueHbwle Oeticmsus, 06ecneuudarom c@hopmuposanHoCmsy

COYUAJIbHbIX HABBIKO6 06)/‘{61}01/(41/!)(6’2.

Oo01menue:

BOCIIPUHUMATb U (bOpMy.HI/IpOBaTI) CYXKACHUA B COOTBETCTBUU C YCIOBHAMU MU LCIAMU
OOLIEHUs; SICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOI0 TOYKY 3PEHHUS B YCTHBIX U
IMUCbMCHHBIX TCKCTAX, AaBaThb MMOACHCHHA 110 X004y PCHICHUSA 3aaa4, KOMMCHTUPOBATDH
HIOJTYYeHHBIH Pe3ybTaT;

B X0JIe 00CYKJCHU 3a]aBaTh BOIIPOCHI 110 CYLIECTBY 00CYXKIaeMO TEMBI, IPOOIEMBI,
peHIaeMOfI 3aJa4u, BBICKA3bIBaThb HJCH, HANCJICHHBIC Ha ITIOMCK PCIICHHA,
CONOCTABIATh CBOM CYXJAEHHS C CYXKACHHSIMH JpPYrMX YYacTHHKOB JHajiora,
O0OHapY)XMBaTh pa3n4re U CXOJCTBO IO3UINH; B KOPPEKTHOH (opme HopMyITupoBaTh
pa3HOTIIACHsI, CBOM BO3PaKECHUS;

NPEACTAaBIATE PE3YJIbTAThl PCIICHUA 3aJa4r, SOKCIICPUMECHTA, UCCICIOBAHNA, ITPOCKTA,
CaMOCTOSATENIFHO BBIOMpATh (OPMAT BHICTYIUICHHS C y4ETOM 3a/ad NPE3CHTAlud U
0COOEHHOCTEH ayTUTOPHH.

CoTpyanunuecTtBo:

MOHUMATh M HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBUIYaTbHOW pabOTHI
OpU  pelieHud Y4eOHBIX 3ajad; MPUHUMATh I[e1b COBMECTHOW JESITeNbHOCTH,
IUTAHUPOBATh OPTaHU3AlMI0 COBMECTHOW paboThl, pachpenensaTh BHABI padoT,
JIOTOBApUBAThCA, OOCYXJaTh TMpOLECC W pe3ynbTar paboThl; 0000IIaTh MHEHUS
HECKOJILKHX JIOJIEH;

y4acTBOBATh B IPYIIOBBIX (hopmax paboTsl (00CykIeHUsI, 0OMEH MHEHUMN, «MO3TOBBIC
HITYPMBI» W WHBIC); BBHIMOIHATH CBOIO YacThb pabOThl U KOOPAMHHUPOBATH CBOU
JIEHCTBUS C IPYTUMH YWICHAMHU KOMaH/bl; OIIEHUBATh KaueCTBO CBOETO BKIIaJa B OOIIUI
MPOJIYKT IO KPUTEPHSIM, CPOPMYITHPOBAHHBIM YUaCTHUKAMHU B3aUMOICHCTBUSI.



3) Vuusepcanvnvie pecynamusnsie oeticmeusi, odecneuugaom opmMuposanue CMvici08bix
YCMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCHIU.

Camoopranusanus:

®  COCTaBJIATH IUIAH, AJITOPUTM PELIEHUs 3a/1aui, BBIOMpATh CIIOCOO peLIeHus C yuETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BOZMOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:

e BJAJeThb HAaBbIKAMM IIO3HABATEIBHOM pE(IEKCMM KaK OCO3HAaHHUS COBEPIIAEMBIX
JNEHCTBUI M MBICIUTENBHBIX IPOLIECCOB, HX pE3yJlbTaToOB; BIAJETh crHocodaMu
CaMOIIPOBEPKHM, CAaMOKOHTPOJIA IIPOLECCa M pe3ysbTara PELICHWs MaTeMaTHYeCKOU
3a/1a4y;

® IpeABUAETH TPYJHOCTH, KOTOPbIE MOT'YT BO3HHUKHYTbh IIPH PELICHUM 3a7a4d, BHOCHUTH
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJICHHBIX
OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHUBaThb COOTBETCTBHE pe3yibTaTa LEIM U YCIOBUSAM, OOBACHATH NPUUUHBI
JOCTHUXKEHUSI WIM HEIOCTUKEHUS pPE3yJbTaTOB JAEATEIbHOCTH, HAXOIUTh OLIUOKY,
JlaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBath MOHATHUSAMH: TOUYKA, MPsMasi, TNIOCKOCTb.

[TpyMeHsTh aKCHOMBI CTEPEOMETPUM U CIIEACTBUS U3 HUX MPHU PEIIEHUU T€OMETPUUECKHUX
3azad.

OnepupoBaTb NOHATUSIMU: TAPAVIEIBHOCTh M NEPHEHAUKYISPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccugunupoBats B3auMHOE paciookKeHHe MPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATHAMU: JBYIPAaHHBIA yroj, TpaHW JBYIPaHHOIO yria, pedpo
JBYTPAHHOI'O YTJIa; TMHEHHBIN Yrojl ABYTPaHHOTO yIiia; IpagyCcHasl Mepa JBYTPaHHOIO yrIJa.

OnepupoBaTh NOHATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIBII MHOTOIPaHHUK,
3JIEMEHTHl MHOTOTPaHHUKA, PAaBUIbHBI MHOTOTPAHHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (MHMpaMuja; IpusMa, NpSIMOYTrOiIbHBIN
napajuieyenumnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBAaHHMS [UIs  KjacCUUKAIUU
(BBIMTYKJIBIE M HEBBIMYKIbIE MHOTOTPAHHHWKHU; TPABUIbHBIE MHOTOTPAHHUKH, TPSIMbIE H
HAKJIOHHBIE NIPU3MBI, TapaJlJIeICIUIIEAbI).

OnepupoBaTh MOHATUAMU: CEKYIAs TNIOCKOCTh, CEYEHNE MHOTOTPaHHUKOB.

OOBACHATH MPUHLUIIBI TOCTPOCHUS CEYSHH, UCTIONB3YSI METO]I CIIE/IOB.

Ctpouth ceuyeHuss MHOTOTPAHHUKOB METOJIOM CJI€JIOB, BBIIOJHATH (BBIHOCHBIE) IUIOCKHE
YepTEekH U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaxOXACHHE TEOMETPUYECKHMX BEIMYMH 10 oOpaslaMm WiId
aIropuT™MaM, IMPUMEHSS HU3BECTHbIE AHAJUTHUYECKHE METOJbl TMPU PEHIeHHH CTaHAapTHBIX



MaTeMaTHYECKUX 3a/a4 Ha BBIYHUCICHUE PACCTOSHUN MEXIy IBYMs TOYKAMH, OT TOYKH JO
MPSIMOM, OT TOYKHU JI0 TDIOCKOCTH, MEXIY CKPEIINBAIOIIUMUCS TIPSIMBIMHU.

Pemarp 3amaun Ha HaxXOXICHHE TEOMETPUYCCKUX BEIMYMH IO o00pasnaM WiIn
QITOpUTMaM, TNPUMEHSS HW3BECTHBIC AHATUTHYECKHE METOJbI MPU PEHICHUH CTaHIapTHBIX
MaTEeMATHYECKUX 3a/1a4 HAa BBIYHUCIICHHE YIJIOB MEXAY CKPEUIUBAIOIIUMUCS MPSIMBIMH, MEKIY
NPSIMOH U TUIOCKOCTBIO, MEXK]TY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Bbrauciate 00bEMBI U TUIOIIAAHM TOBEPXHOCTEH MHOTOIPAaHHHUKOB (TIpU3Ma, MUPaMua) ¢
npUMeHeHHeM (QOpMyJ; BBIYHCISATH COOTHOIICHHUS MEXIY IUIOMAASMUA TTOBEPXHOCTEH,
00BbEMaMu TIOOOHBIX MHOTOI'PAaHHHUKOB.

OnepupoBaTh TOHITHSIMH: CHUMMETpPUsS B MPOCTPAHCTBE;, IICHTP, OCh W IUIOCKOCTH
CUMMETPUU; IEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Briekatp, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HHPOPMAIIMIO O TPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUTYpPAX, MPEJACTABICHHYIO HAa YePTekKaX U PUCYHKAX.

[MpumensaTp reomerpuueckue (akTbl Ui  PENICHUS CTEPEOMETPHUYCCKUX — 3ajad,
IPEIOIAraoIIuX HECKOJIBKO IIaroB PEIICHUs, €CIM YCJIOBUS NPUMEHCHHS 3a/laHbl B SIBHOM
dbopwme.

[TpuMeHsTh TPOCTEHIIME MPOTPAMMHBIC CPEICTBA W AJIEKTPOHHO-KOMMYHUKAIMOHHBIC
CUCTEMBI IIPH PEIICHUU CTEPEOMETPUICCKIX 3a]1a4.

[TpuBOIUTE, TpPUMEpPH MATEMATHYECKHX 3aKOHOMEPHOCTEH B TPUPOAC H IKU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHHWS HA MPAKTUKE: aHAIU3UPOBATh PEAJbHBIC CHTYAIlMH U
OPUMEHATh ~ HM3YYCHHBIC TOHATHS B  MPOILECCe IMOWCKA PEHICHUS  MaTeMaTHYeCKU
c(OpMYITMPOBAHHOW TPOOIEMBI, MOACITUPOBATh PEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICNIM C HMCIIOJIb30BAHUEM T€OMETPUYCCKHUX TOHSATHH U TEOPEM,
amnmapara anreOpsl; peniath NpakTHYeCKUe 3a/1a4u, CBSI3aHHBIE C HAX0XKJICHUEM T€OMETPHUIECKHIX
BEJIMYKH.

11 KJIIACC

OnepupoBatb IIOHATUSAMH: OWINHIpUYECKas IIOBEPXHOCTH, oOpa3symoiue
WIMHIPUYECKON TTOBEPXHOCTH; IIHUIMHIP; KOHUYECKasi TOBEPXHOCTh, 00pa3yIoNIie KOHHUECKOH
MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacno3naBath Tena BpaieHus (LUIMHAP, KOHYC, cdepa u map).

OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHHs.

KnaccudumupoBars B3auMHOE pacmtofiokeHHe CPephl U TIIOCKOCTH.

OnepupoBaTh MOHSATUSMU: IIAPOBON CErMEHT, OCHOBAHHME CETMEHTA, BHICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHME MIAPOBOTO CIIOS, BBICOTA MIAPOBOTO CJIOS; IAPOBOM CEKTOP.

Beraucisate 00bEMBI M TUTOMIAAM TIOBEPXHOCTEH TEJ BpAIIEHUS, TEOMETPUUECKUX TEJ C
npUMEeHEeHHEM (HOpMYIL.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAaHHHUK, BIUCAHHBIA B chepy U OMHCAHHBIN OKOJO
cdepsl; cdepa, BMcaHHAs B MHOTOTPAHHUK UITU TEJIO BPAIICHUS.

BbIYHCHATE COOTHOIIECHUS MEXIY TUIOMIANIMU TMOBEPXHOCTEH M 00bEMaMU TMOJOOHBIX
Tel.



N300paxkaTh n3ydaeMmble (GUIypbl OT PYKH M C IPUMEHEHHUEM IPOCTBIX YEPTEKHBIX
HHCTPYMEHTOB.

BbINOnHATE (BBIHOCHBIE) IIOCKUE YEPTEKHU U3 PHCYHKOB IMPOCTHIX 0O0BEMHBIX (DUTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYCHHS TEJl BPALICHHUSI.

W3BnekaTb, HHTEPIPETUPOBATh U MPEOOPA30BBIBATE MH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpuYecKuX (pUrypax, npeicTaBICHHYIO Ha YepTeKaxX U PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINOIHATE NEHCTBUSA CIIOKEHHS BEKTOPOB, BBIUUTAHUSA BEKTOPOB U YMHOKEHUS BEKTOPA
Ha YHUCII0, OOBSICHATh, KAKUMH CBOMCTBaMHU OHH 00J1a/1a10T.

IIpuMeHATh IpaBUIIO NapaJuIeICIUIIEIA.

OnepupoBaTh NOHATUSAMU: JI€KAPTOBBI KOOPJAMHATHI B IPOCTPAHCTBE, BEKTOP, MOJIYJb
BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YroJl MEXIY BEKTOpPaMH, CKaJIspHOE
IIPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI.

Haxoauts cyMMy BEKTOPOB U MPOU3BEJCHUE BEKTOPA HAa YMCIIO, YTOJl MEKIY BEKTOPaMU,
CKaJIIpPHOE MPOMU3BEECHUE, PACKIIAIbIBATh BEKTOP 10 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IVIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOpJAUHAT.

[TpumensaTs reomerpuueckue (akTbl Ui PpELIEHHS CTEPEOMETPUUECKUX — 3ajad,
IIPEANOJIAraloIMX HECKOJIbKO IIAarOB PEIICHMS, €CIM YCIOBHs IIPUMEHEHHs 3aJlaHbl B SIBHOU
dbopwme.

Pemars HpOCTCfIHIPIG TCOMCTPHUICCKUC 3aa4u Ha NPUMCHCHHUC BCKTOPHO-KOOPAWHATHOT'O
METOJa.

Pemars 3amaum Ha J0Kas3aTebCTBO MAaTEMATHYECKHUX OTHOIICHHH W HaXOXACHUE
reOMETPUYECKUX BEJIMYMH 10 00pa3laM WU aIrOpUTMaM, IPUMEHsSI U3BECTHbIE METOABI IpU
PELIEHUN CTaHIaPTHBIX MaTEMaTUYECKUX 3aay.

[IpuMeHATh mpoCTEHIINe NPOrpaMMHBIE CPEICTBA U JJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI IIPU PEUICHUU CTEPEOMETPUYECKUX 3a/1a4.

IIpuBoauTe IIpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B TIPUPOJE H IKHU3HH,
pacro3HaBaTh IPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

IIpuMeHATh NOJIy4eHHBIE 3HAHMSI HA NPAKTUKE: aHAIM3UPOBATh PEAIbHBIE CUTYallUd M
MNPUMCHATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa peuiCHuA MaTEMATUYCCKU
chopMyIMpPOBaHHOW NPOOIEMbl, MOAEIUPOBATh pPEalbHblE CUTyallUd Ha S3bIKE TI'€OMETPHH,
UCCJIEN0BATh ITOCTPOCHHBIE MOJEIU C MCIOIB30BAHMEM T'€OMETPUYECKHUX IOHATHH U TEOPEM,
anmapara anreOpbl; penaTb NpakTUYECKUe 3ajaul, CBI3aHHbIE C HAXOKICHUEM IeOMETPUYECKIX
BEIINYMH.



TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC

KoangecTBo yacoB

Ne HaumeHoBaHMe pa3aesioB U TeM
n/n NporpaMMel Bcero Kontpoabubie
padoTsI
1 BBenenue B crepeomMeTpuio 10
[Ipsmbie ¥ MIIOCKOCTU B TPOCTPAHCTBE.
2 [NapamrenbHOCTh NPSMBIX H 12 1
IIJIOCKOCTEN
3 [NeprieHIUKYASIPHOCTD MPSMBIX U 12
IIJIOCKOCTEN
4 Vbl MEXY IPSIMBIMU U INIOCKOCTSIMHA 10 1
5 MHororpaHHUKH 11 1
6 OOBEMBI MHOTOIPAaHHUKOB 9 1
7 [ToBTOpEHME: CeueHH s, PACCTOSIHUS U 4 1
YIJIBI
OBLIEE KOJIMYECTBO YACOB I10 68 5
IMPOTPAMME

Moayab
BOCIIUTATEIbHOM
NMporpaMmbl
«IK0IbHBIN YPOK»

B cooTBercTBUU C
€KErOIHbIM
Kanennapem

00pa3oBaTeIbHBIX

COOBITHIA,
MIPHYPOYCHHBIX
K TOCYIapCTBEHHBIM

Y HaIIHOHAITbHBIM

npasgHukam PD,

naMATHBIM JaTaM U

COOBITHAM UCTOPHH
U KyJIBTYPBI

DyekTpOHHBIE (M (POBBIE)
o0pa3oBaTelibHbIE pecypchl

Poccuiickas a5mekTpoHHas 1IKoja
https://resh.edu.ru/subject/17/10/

Poccuiickas amekTpoHHas mkosia
https://resh.edu.ru/subject/17/10/

Poccuiickas anmekTpoHHas mkosia
https://resh.edu.ru/subject/17/10/

Poccuiickas amekTpoHHas mKosia
https://resh.edu.ru/subject/17/10/

Poccuiickast anexkTpoHHast Ko
https://resh.edu.ru/subject/17/10/

Poccuiickas amekTpoHHas mkosia
https://resh.edu.ru/subject/17/10/

Poccuiickast anekTpoHHast Ko
https://resh.edu.ru/subject/17/10/



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

11 KIIACC

KosmyecTBO yacos Moayab
Ne HaumeHoBaHMe pa3aesioB U TeM N DyeKTpoHHBIE (HH(PpPOBLIE)
n/n NMPOrpaMMBbl K pocHuTaTeIbHon o0pa3oBaTeJIbHbIE PeCypChl
Beero OHTPOJIbHbIE nporpaMmbi
padoTsI .
«Ik0JbHBIN YPOK»
1 Tena BpameHus 12 B cooTBeTcTBUU C Poccuiickas anexTpoHHas mKosa
©XKETOAHBIM https://resh.edu.ru/subject/17/11/
) OOBEMBI Tel c L Kanennapem Poccuiickas 57eKTpOHHAs KO
00pasoBaTeMHEX | htips://resh.edu.ru/subject/17/11/
COOBITHH, N
3 BexTops! 1 KOOpIUHATHI B 10 1 A u— Poccwuiickas 31eKTpoHHAS IIKOJIA
IPOCTPAHCTBE https://resh.edu.ru/subject/17/11/
K TOCYIapCTBEHHBIM 1
ITosTOpenue, 0600mEeHN E, HAITMOHATBHBIM
CcHCTEeMaTH3allus 3HAaHUMN
4 B 7 1 npasiHukaM PO, Poccuiickas a5exkTpoHHas LIKOJa
TAMATHBIM ZBTAMH hitps://resh.edu.ru/subject/17/11/
COOBITHSIM UCTOPUH U
KYJIbTYPBI
OBUIEE KOJIMYECTBO YACOB I10 34 3

[TPOTPAMME



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

n/n

Tema ypoka

INOYPOYHOE IVNIAHUPOBAHUE
10 KJIACC
KoanuecTBo yacoB

KonTpoabHbie

Bcero
padoThI

Jara
U3YyYeHHUS

DJIeKTPOHHbIe U (POBbIE
o0pa3oBaTteiibHbIE pecypchl

OCHOBHBIE TOHSTHUS CTEPEOMETPUH: TOUKA,
npsiMasi, INIOCKOCTB, IpocTpancTBo. [IpaBuna
M300pakeHUs Ha PUCYHKAX: H300PaKEHUS
HJ'IOCKOCTGI‘;I, napauICIbHBIX NPAMBIX
(0Tpe3KkoB), cepeHBI OTpe3Ka

Tlonsrms: NEpeCCKarorecs miIoCKOCTH,
NepeccKaromuecs npsamasd U miI0CKOCTb
[lonsTus: MEpECCKAOIINECA MIOCKOCTH,
NepeccKaromuecs npsamasd U miIOCKOCTb

3HAKOMCTBO C MHOTOTPaHHUKaMH,
N300pa’keHne MHOTOTPAaHHUKOB Ha PUCYHKAX,
Ha MMPOEKIIMOHHBIX YepTeKax

HauanbsHble cBeieHus 0 KyOe 1 upamMuae, ux
pa3BépTkHU 1 Mozenu. CeueHus
MHOTOTPaHHUKOB

HavaneHeie cBefieHns 0 KyOe U TUpaMuje, ux
pa3BEépTku u Moaenn. CedeHus
MHOT'OIPaHHHUKOB

[TonsiTre 06 akCMOMAaTUYECKOM TTOCTPOSHUH
CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUU U
CJIICACTBHUA U3 HUX

[TonsiTre 00 akCMOMAaTHYECKOM TIOCTPOSHHUH
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CIEICTBHS U3 HUX

[TonsiTre 06 akCMOMAaTHYECKOM TOCTPOSHHUH
CTEPEOMETPHUU: aKCUOMBI CTEPEOMETPUU U




CJIICACTBUA U3 HUX

TlousTie 00 aKCHOMATHYECKOM IMOCTPOCHUHU

10 CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUH H
CJIEJICTBUS U3 HUX
B3aumMHoe pacrnionoxeHue npsMbIX B

11 MIPOCTPAHCTBE: MepeceKaroImecs,
napaijebHble U CKPEIIHBAIOIINECS MPSIMbIE
ITapannensHOCTb NPSAMBIX U INIOCKOCTEN B

12 IPOCTPAHCTBE: MapajjieJbHbIe IPSIMbIE B
MIPOCTPAHCTBE; NapAJIIETbHOCTh TPEX
IPSAMBIX
ITapannensHOCTb NPSAMBIX U INIOCKOCTEN B

13 npoctpancTse: [lapannensHOCTD IpsMON 1
TUIOCKOCTH

14 VYribsl ¢ COHANPaBIECHHBIMY CTOPOHAMU

15 Yrois Mexay npsIMbIMH B IIPOCTPAHCTBE

16 Yros Mexay NpsIMBIMH B TIPOCTPAHCTBE

17 ITapajuenbHOCTB IJIOCKOCTEN: NapalIebHbIE
TUIOCKOCTH

18 CBolicTBa MapayIeNbHBIX MIOCKOCTEN

19 [Ipocreiimue npocTpaHcTBEHHBIE (QUTYPHI HA
TUTOCKOCTH: TETPadp, Ky0, mapauienenumne,|

20 ITocTpoenue ceueHuit

21 ITocTpoenune ceuenuit
KonTponbHas pabora o teme "IIpsiMbie u

22 IJIOCKOCTH B ITpocTpaHcTre. [lapamiensHOCTh
MPSIMBIX U TUIOCKOCTEH"

93 [eprieHAUKYISPHOCTE NPSMOH U TTOCKOCTH:
HEPHIECHIUKYJISIPHBIE IPSIMBIE B IPOCTPAHCTBE

24 [Ipsimble napasiebHbIC 1




NEPINCHAUKYIISIPHBIC K INIOCKOCTH

HpﬂMI)IG napayuiCjibHbIC U

25 MEePIEeHAUKYISPHBIE K MIIOCKOCTH

26 [Ipu3Hak nepneHIUKYISIPHOCTH MPIMOM U
IUIOCKOCTH

97 IIpu3Hak nepneHIuKyIIPHOCTH OPSIMOU U
TUIOCKOCTH

28 TeopeMa 0 npsAMON NEPNEHIUKYISIPHON
IUIOCKOCTH

29 TeopeMa 0 npsAMO NEPNEHAUKYISIPHON
IUIOCKOCTH

30 TeopeMa 0 npsAMOH NEPNEHAUKYISIPHON
TUIOCKOCTH
IleprienguKysp ¥ HAKIOHHBIE: PACCTOSIHHE

31 OT TOYKH JI0 IUNIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 10 TNIOCKOCTH
[leprieHanKySp U HAKJIOHHBIE: PACCTOSIHUE

32 OT TOYKH 0 TUIOCKOCTH, PACCTOSHUE OT
IPSAMOM 0 MIIOCKOCTH
[leprieHAnKySp U HAKJIOHHBIE: PACCTOSIHUE

33 OT TOYKH JIO TUNIOCKOCTH, PACCTOSIHUE OT
MIPSIMOM J10 MIIOCKOCTH

34 VYTIIbI B TPOCTPAHCTBE: YTOJI MEXIY MPSMON
1 TUIOCKOCTBIO

35 JIByrpaHHbIi yroJ1, TMHEHHBIN yroi
JIBYTPAHHOTO yTJia

36 JByrpaHHbIil yroJ, JUHEHHBIN yros
JIBYTPAaHHOTO yria

37 [lepneHIUKyIApHOCTD TIIOCKOCTEN: MPU3HAK

MNEPIICHAUKYIIIPHOCTH IBYX IIOCKOCTCH




38

HCpHGHI[I/IKyJ'IﬂpHOCTI) IUIOCKOCTEH: IMpU3HAK
MNEPICHAUKYIIIPHOCTU IBYX IUTIOCKOCTEH

39

40
41
42

43

44

45

HCpHeHI[I/IKyJ'IﬂpHOCTI) IUIOCKOCTEH: IMpU3HAaK
NEPHNECHANKYISIPHOCTU ABYX IIOCKOCTEH

Teopema o TpEX MepIIEHANKYIAPAX
Teopema o TpEX MepIIEHANKYIAPAX
Teopema o TpEX MepIIEHANKYIAPAX

KonTponpaas pabota mo temam
"TleprneH IUKYISIPHOCTD MPSIMBIX U
Al

mwiockocTer" u "YTIIbl MEXy NpSAMbIMU U
IUIOCKOCTSIMH"

[lonsATHE MHOTOrpaHHUKA, OCHOBHBIE
3JIEeMEHTHl MHOTOTPaHHUKA, BBIITYKJIBIE U
HEBBITYKJIbIE MHOTOTPAaHHHUKH; Pa3BEPTKA
MHOTOTPaHHUKA

IIpu3ma: N-yroJyibHas NpU3Ma; FPaHy U
OCHOBaHMS IPU3MBL; NIPsIMasi U HAKJIOHHAs
NpU3MBbL; OOKOBAsI U TOJIHAS TIOBEPXHOCTh
IIPU3MBI

46

[Tapamienenunen, npsiMOYTroJIbHbII
napaiesieniiIes ¥ ero cBoicraa

47

48

IIupamua: N-yronbHas NUpaMua, TpaHu U
OCHOBaHUE MMUPaMHUIbL, OOKOBas U MOJTHAS
IMOBEPXHOCTH IMUpaMU/Ibl; IIpaBUJIbHAA U
YCEUEHHAs upamMuia

IleprieHquKyIsp ¥ HAKJIOHHBIE: PACCTOSIHUE
OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE OT
MPSAMOU JI0 TIIIOCKOCTH

49

IIpaBuiIbHBIE MHOTOTPAHHUKH: TTOHITHE
MPAaBIWJILHOTO MHOTOTPAHHUKA; TIPaBUIbHAS
MpU3Ma U IpaBUIIbHAS TUPAMHU/IA;




MIpaBUJIbHAS TPEYrojbHas MUpamMuia u
MPaBUIIBHBINA TETPadap; Kyo

HpeI[CTaBJ'IeHI/Ie O MMpaBUJIBHBIX

50 MHOTOT'PaHHHUKaX: OKTadp, JOICKAdIP U 1
UKOCadIp.
CumMmeTpHs B IPOCTPAHCTBE: CUMMETPHS
OTHOCHTENTFHO TOYKH, TIPSIMOH, TUTOCKOCTH.
51 DNeMEeHTHl CHMMETPHH B TUPaMUIaX, 1
napaueNenureiaxX, TpaBuIbHbIX
MHOTOTpaHHUKaX
59 Beruncienue 3J1eMEHTOB MHOTOTPAHHUKOB! 1
pEéOpa, TMaroHaJ, yriibl
[Tnomaap 6GOKOBOI MOBEPXHOCTH U TIOJHOM
53 MOBEPXHOCTH MPAMO TPU3MBI, TIOMIAb 1
OCHOBaHHH, TeopeMa 0 OOKOBOI OBEPXHOCTH
IIPSIMOM NPU3MBI
[Tnomanb 6OKOBOI MOBEPXHOCTH H
54 HOBEPXHOCTH TIPaBUIBHON MUPAMHUJIBI, 1
TeopeMa o TUIom@a I OOKOBOW TOBEPXHOCTH
yCEUEHHON NUpaMuIbl
55 KontponbHas pabota o Teme 1
"MHororpaHHukn"
56 [lonsaTue 06 00bEME 1
57 O0BEM nupaMubl 1
58 O0BEM nupaMubl 1
59 O0BEM nupaMubl 1
60 O0BEM nupaMubl 1
61 O0BEM pU3MBI 1
62 O0BEM TPHU3MBI 1
63 O0BEM TPHU3MBI 1




64 Kontponsnas padota o teme "OOBEMBI
MHOTOTPaHHUKOB"

IToBTOpeHme, 0000IICHHE CHCTEMAaTU3AIUS
65 3HaHui. [locTpoeHue ceueHui B
MHOTOTPaHHUKE

[ToBTOpeHMe, 0000ITICHHE CHCTEMAaTH3AIUS
3HaHUl. BelunciaeHne paccTOSIHUM: MEXTY
66 JIByMsI TOYKaMH, OT TOYKH JIO TIPSMOM, OT
TOYKHU 0 IIJIOCKOCTHU, MCKIOY
CKPEIIUBAIOIINMHUCS TIPSIMBIMU

67 HroroBas koHTpOIBHAS paboTa

IToBTOpenwue, 0000IIeHNEe CHCTEMaTH3AIUS
3HAHWU. Beruucnenue yrios: Mexny

68 CKPELIMBAIOLIMUCS MPSIMBIMU, MEXKITY
NPSMOM M IJIOCKOCTBIO, IBYTPaHHBIX YIJIOB,
YTIIOB MEX/Y IIOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




Ne n/m

Tema ypoka

11 KIIACC

KoauuecTBOo yacoB

KonTpoabubie

Bcero
padoTsI

Jlara
U3YyYeHHUS

DJIeKTPOHHbIe U (POBbIE
o0pa3oBare/ibHbIe pecypchl

Cdepa u map: HeHTp, paguyc, IMaMeTp;
IUIOIIA (b TOBEPXHOCTH Chepbl
Bzaunmuoe pacronoxenue chepbl 1
IUIOCKOCTH;, KacaTeNlbHas INIOCKOCTb K
cdepe; muomanb cheps

N3zobpaxenue chepsl, apa Ha MIOCKOCTH.
CeueHus mapa

[{uuHApHYEeCKas TOBEPXHOCTb,
o0Opa3ymIiue MWIHHAPHISCKON
MOBEPXHOCTH, OCh IIHIMHAPHICCKON
MOBEPXHOCTH

Hunuagp: ocHOBaHUS M OOKOBAas
MOBEPXHOCTH, 00pa3yrolas u 0Ch; TUIOMIA/b
OOKOBOI1 1 TTOJTHOW TTOBEPXHOCTH
N3obpaxenne MUIMHAPA HA TUIOCKOCTH.
PazsépTra nmmuaapa. CedeHus MIIUHIpA
(TUTOCKOCTHRIO, TTAPATIJICIIBHON WIIH
NEPHIEHINKYISPHON OCH LIMHAPA)
Konnueckas moBepxHOCTb, 00pa3yomye
KOHHYECKOH TTOBEPXHOCTH, OCh U BEpIIIIHA
KOHHUYECKOH MOBEPXHOCTH

Konyc: ocHOBaHuE 1 BepinHa,
o0pazyrolas 1 ock; IIoua s> OOKOBOH U
IIOJIHOM ITOBEPXHOCTH

VY ceuéHHBIM KOHYC: 00pa3yolIne 1 BHICOTA,;
OCHOBaHUS 1 OOKOBasi TOBEPXHOCTh




N3006paskeHne KoHyca Ha IIIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca

10 (III0CKOCTHIO, MapajIeIbHONH OCHOBAaHUIO, U
TUIOCKOCTBIO, MPOXO SISl Yepe3 BepIIrHY)

1 KomOunanus ten Bpamenus u
MHOTI'OI'PaHHUKOB
MHoOTOTpaHHHK, ONTUCAHHBIA 0KOJI0 C(hepHl;

12 cdepa, BIUCaHHAS B MHOTOTPaHHUK WA B
TEJO BpallleHHS

13 [onsitne 06 00bEMe. OCHOBHBIE CBOMCTBA
00BEMOB Tel

14 O0BéM IIMHApa, KOHYCa

15 O06béM mapa u wiomaas cheps
[TomoOHEIE Tena B IPOCTPaHCTBE.

16 CooTHOIIIEHUS MEX Ty TUTOIIAISIMHU
MMOBEPXHOCTEH, 00BEMaMU MOTOOHBIX TEI

17 KonTponbhas pabora o temam "Tena
Bpamenus" u "O0beMbl Ten"

18 BekTop Ha IUIOCKOCTH U B IPOCTPAHCTBE

19 CroxeHue 1 BBIYMTaHUE BEKTOPOB

20 YMHOKEHHUE BEKTOpA Ha YHCIIO0
Paznoxenue Bekropa 1o Tpém

21 HEKOMIUTaHapHBIM BekTopam. IIpasuiio
napaenenurena

99 Penrenue 3anau, cBI3aHHBIX C IPUMEHEHHEM
MpaBWJI AEUCTBUHN C BEKTOpPaMHU
[IpsamoyronbHas cucteMa KOOpAWHAT B

23 npoctpancTBe. KoopauHatel BexTopa.
[Ipocreiimme 3a1aun B KOOpAXHATAX

24 VYron Mexnay Bektopamu. CkansipHoe




25

MMPOU3BEACHNUEC BEKTOPOB

Brruncienue YIJIOB MCKAY IIPAMBIMUA U
IIJIOCKOCTSAMH

26

27

KOOpI[HHaTHO-BeKTOpHBIﬁ MCTOJ ITpr
PEIICHUN TCOMCTPUUCCKUX 3a/1ayd

KontponbsHas pabota o Teme "BekTops!
KOOpJIMHATHI B TPOCTpaHCTBe"

28

[TorTOpeHue, 0000IICHHE U
cucreMaTu3auus 3HaHuil. OCHOBHbIE
¢burypsl, QPaxTel, TEOPEMBI Kypca
MJIAaHUMCTPUHU

29

[TorTOpeHue, 0000IICHHE U
cucreMaTu3anus 3HaHuil. OCHOBHbIE
¢Gurypsl, QaxThl, TEOPEMBbI Kypca
IIAaHUMETPUU

30

[ToBTOpenue, 0600mIeHNE U
cucTeMaTu3alus 3HaHUH. 3a1aun
IJIAHUMETPHUH U METOBI UX PEIICHUS

31

32

33

34

[ToBTOpenue, 0600mIeHNE U
cHucTeMaTHu3alus 3HaHuH. 3a1aun
IUIAHUMETPHUH U METOJIBI MX PEIICHHS
[loBTOpenwue, o0o0IICHNE U
cucreMaru3aius 3Hanuil. OCHOBHBIC
¢burypsl, QpaxTel, TEOPEMBbI Kypca
CTEPEOMETPHH

Wrorosas koHTpOIBbHAA paboTa
[ToBTOpenue, 0600IMICHNE U
cucTeMaTH3aIusI 3HaHUN

OBLIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME

34




YYEBHO-METOAUYECKOE OBECIIEYEHHE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

MaremaTrka: anreOpa ¥ Hayajia MaTeMaTU4ecKoro aHanusa, reometpus. I'eomerpus, 10-11
knaccel/ Atanacsia JI.C., Byry3os B.®., Kangomnes C.b. u npyrue, AkunoHepHoe o0IIecTBO
«M3narenscTBO «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIbBI 1JISA YUUTEJA
I'eomerpusa. [loypounsie paszpabotku. 10—11 kimaccer: yue6. mocobme g obOmeoOpas3oBar.
opranmzamuii / C. M. Caaksin, B. ®@. Byty30B. — M.: [IpocBemenue

NUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
HUHTEPHET

Poccwuiickas anekrponHas mkoia https://resh.edu.ru/subject/17/10/

Poccuiickas anexTponHas 1mkosa https://resh.edu.ru/subject/17/11/
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