MWHWUCTEPCTBO MPOCBEWEHHS POCCHHCKON ®EAEPALIUH
Munucreperso obpazosanus u Haykn Kypexoii obaacru
Yupaeaenne o6pazoBanns AAMHHHCTPAUNH XOMYTOBCKOro paiiona
MKOY «Oasxosckas cpeauss obueobpazopare/bHas WKOJIa»

[puasTa HA 3aCCIANHH Vreepwicna
NEIATOr HYECKOr0 COBETA NPHKAIOM IHPEKTOPA
nporokoa or «27» asrycra 2024 . Ne 7 or «27» asrycra 2024 . Ne 1 - 138
Ilg?;nwr nc JIHpPeRTOp MKO.Ib
(&0 é:/Z — E. A. Knunayxosa OporeuHoBa % e o o JL.B. Iporsunosa
Jlapuca
BacunbeBHa
PABOYAS MPOI'PAMMA
(ID 5485368)

vuednoro kypea «I'eomerpns. baiosuiii ypoBeHb»

s obyqatouuxes 10-11 kaaccos

¢. Oasxoska, 2024 roa




HOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma yueO6HOro kypca «l['eomerpus» 0a30BOro ypoBHS IS
obyuarommxcst 10 — 11 kmaccoB pa3paborana Ha ocHoBe DenepaabHOTO
rOCyJIapCTBEHHOTO 00pa30BaTENbHOTO CTaHAApPTa CpPEeAHEro oodiiero oOpa3oBaHUs, C
y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, MPEABSIBISEMBIX K MaTEMaTUUYECKOMY
o0pa3oBaHMIO, W TpPaguIMi poccuiickoro oOpa3zoBanus. Peanuzainusi mporpaMmbl
o0OecreuynBaeT OBIAJCHUE KIIOYEBBIMU KOMIETEHIIUSIMU, COCTABISIONMMUA OCHOBY JIJIsI
CaMOpa3BUTUS M HENPEPHIBHOTO 0Opa30BaHMsl, IIEJIOCTHOCTh OOUIEKYJIbTYPHOTO,
JUYHOCTHOTO U MTO3HABATEIBLHOTO PA3BUTHUSI INYHOCTH 00YUYaIOIINXCS.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

BaxkHocTh yueOHOT0 Kypca reoOMeTpuM Ha ypOBHE CpeHEro o01ero 0opa3oBaHus
oOyCIIOBIEHa TMPAKTHUYECKOH 3HAUMMOCTBIO METANpPEAMETHBIX U  IMPEAMETHBIX
pe3ysibTaTOB  OOy4YEeHHMs] T€OMETPUM B  HANpPaBJIE€HUM JUYHOCTHOIO  PA3BUTHUS
oOyuatomuxcs, (popmupoBaHus (GYHKIIMOHATBPHOW MaTEeMaTHUYE€CKOW TPaMOTHOCTH,
W3YYCHUS JAPYTUX Y4eOHBIX AMCHUIUIMH. Pa3Butre y o0OydJarommuxcsi MpaBHIbHBIX
NPEJICTaBICHU O CYIIHOCTM W TNPOUCXOXKIEHUU TIEeOMETPUUECKHX alOcTpakiuii,
COOTHOLIECHUHM PEAbHOTO M HACAIBHOT0, XapaKTepe OTPaKEHUS MaTeMaTUYecKOu
HAyKOW SIBJIGHUW U MPOIIECCOB peajbHOI0 MHpA, MECTE T€OMETPUU B CUCTEME HayK U
PO MATEeMaTHYECKOTO MOJICJIMPOBAHUS B HAyYHOM TIO3HAHMM W B TPAKTHUKE
croco0cTByeT (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS yUAIINXCS, a TAK)KE KAa4eCTB
MBIIICHHSI, HEOOXOIUMBIX JJISl a1allTalluid B COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTcst OMHUM U3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHETO OOLIETo
oOpa3oBaHMs, TaKk Kak OO€CleurnBaeT BO3MOXHOCTb W3Y4YEHHUS KaK JUCHUIUIMH
€CTECTBEHHO-HAYYHOU HANPABIECHHOCTH, TaK U TYMAaHUTAPHOM.

Jlormdeckoe MbIluieHUE, (opMHpyeMoe TPH H3YYCHHH OOYYaIOIUMUCS
MOHSTUMHBIX OCHOB T'€OMETPUHU M MOCTPOCHUU LEMOYKU JIOTMYECKUX YTBEPKICHHUM B
XOJI€ PEIICHUsI TE€OMETPUUYECKUX 3aJady, YMEHHE BBIJIBUTaTh U ONPOBEPraTh T'MIIOTE3bI
HETMOCPEACTBEHHO UCTIONB3YIOTCS TIPH PEIICHUH 331a4 €CTECTBEHHO-HAYYHOTO UK, B
YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHue OpueHTHPOBAThCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJib BO BCEX
o0JacTax AesTeNbHOCTH yenoBeka. OpueHTalus yeaoBeka BO BPEMEHU U MMPOCTPAHCTBE
— HEo0X0/IMMOE YCIIOBUE €r0 COLUAIBHOTO ObITUS, (OpMa OTPAKEHHUS OKPYKAIOILIETO
MHUpa,  YCJIOBHE  YyCIENIHOTO  TO3HAHUS W  AKTUBHOTO  TpeoOpazoBaHUs
neiicrBurenpHocTH.  OnepupoBaHHE IPOCTPAHCTBEHHBIMM O0pa3amMM  OOBEIUHSET
pasHble BUIBl Y4eOHONM U TPYNOBOM JACSATENBbHOCTH, SBIAECTCA OJHUM U3
npo(ecCHOHANPHO Ba)XKHBIX KAadecTB, MO3TOMY aKTyaldbHa 3a7ada (pOpMHpPOBAHUS Y



oOydaromuxcsi MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK Pa3sHOBUIHOCTA OOpPa3HOTO
MBIIUJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TMOATOTOBKE K MPAKTUYECKOM
JESITEIbHOCTH 110 MHOTHM HaIIPaBJICHUSM.

Llens ocBoeHus mporpammbl yueOHOro kypca «l'eoMerpusi» Ha 6a30BOM YpOBHE
0o0yueHus — 061Ieo0pa3oBaTeIbHOE U OOIIEKYJIBTYPHOE Pa3BUTHE 00YUYaAIOIIUXCS Uyepes
o0OecrieueHre BO3MOXKHOCTH TMPUOOPETEHUS U HCIOIb30BAaHUS CHCTEMAaTHYECKHX
r€OMETPUYECKUX 3HAHUM M JCHCTBU, CHEHU(PUYHBIX T€OMETPUU, BO3MOKHOCTU
YCHEIIHOTO TMPOAODKEHHUsT 00pa30BaHUs 10 CHEHUATBHOCTSM, HE CBS3aHHBIM C
PUKJIAJHBIM HUCIIOJIb30BAHUEM F€OMETPHUH.

[Iporpamma no reomeTpun Ha 6a30BOM YpOBHE MpeAHA3HAYEHA JJIs1 00yYarouXCs
CpemHEell IIKONbI, HE WCHBITHIBABIINX 3HAYUTENBHBIX 3aTPYAHCHUN HA YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus. Takum oO6pa3zoM, oOydaromirecs Ha 0a30BOM YpPOBHE
JOJDKHBI OCBOWUTH OOIlME MaTeMaTHYEeCKHE YMEHHS, CBS3aHHbIE CO CHEIU(PHUKOIM
reOMEeTPUU U HEOOXOAUMBIE JUIsl )KU3HU B coBpeMeHHOM oOuiectBe. Kpome storo, onu
MMEIOT BO3MOXKHOCTh H3YyUYHUTh TE€OMETpUI0 Oojiee TIyOOKO, €Clid B JajbHEWIleM
BO3HUKHET HEOOXOJUMOCTh B TEOMETPUYECKHX 3HAHUAX B MPOo(HecCHOHATBEHOM
JESITEIbHOCTH.

JlocTuKeHHe  1eId  OCBOEHHS  MpOrpamMMbl  OOECIIEUMBAETCS  PELICHUEM
COOTBETCTBYIOIIUX 3aaay. [IpuopuTeTHBIMU 3aauaMu OCBOEHMs Kypca «l'eomeTpumn»
Ha 6azoBoM ypoBHe B 10—11 kiaccax sBisitoTCs:

e (opMHpoBaHHE MPEICTABICHHUS O TEOMETPUHU KaK 4aCTH MUPOBOU KYJIbTYPHI U

OCO3HaHUE €€ B3aUMOCBS3U C OKPYKAIOIIUM MUPOM;

e (opMHpoBaHHE NPEJCTABICHUS O MHOTOTPaHHMKAaX M TeJlax BpaLICHHs KaK O
BOXHEHUIINX MaTEeMaTUYECKUX MOJIENSAX, MO3BOJISIIOIIMX OMMCHIBATh U U3YyYaTh
pas3HbIe SABJICHUS OKPY)KAIOIIET0 MUPA;

e (opmupoBaHHEe YMEHHS pacro3HaBaTh HA YepTekaxX, MOJCISIX W B peaJbHOM
MUpPE MHOTOTPAHHUKH U TeJia BPAIICHUS,

e OBJAJICHUE METOJAMU pEUICHHUs 3a/Jad Ha IMOCTPOCHUS Ha H300pakKeHUAX
IPOCTPAHCTBEHHBIX PUTYD;

e (dopMmupoBaHWE yMEHHs  ONEPUPOBATH  OCHOBHBIMH  TOHITHSIMH O
MHOTOTPaHHHUKAX U TeJlaX BPAICHHsI U UX OCHOBHBIMHU CBOWMCTBAMU;

e OBJAJICHUE ANTOPUTMAaMU PELICHUS OCHOBHBIX THIOB 3a/ay; (pOpMHUpPOBAHUE
YMEHHUsI IPOBOJIUTH HECIOXKHbBIE JOKA3aTEIbHbBIE PACCYKIECHUS B X0JI€ PEILICHUS
CTEPEOMETPUUECKHUX 3a1a4 U 33]1a4 C MTPAKTHUIECKUM COICPKAHUEM;

e Pa3BUTHE HUHTEIUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEHW O0O0yyaromuxcs,
MO3HABATEIbHON aKTUBHOCTH, HCCIIEIOBATEIbCKUX YMEHHM, KPUTUYHOCTHU
MBIILICHUS;

e (dopmupoBanue (QGYHKIIMOHATIBHOW T'PAMOTHOCTH, PEJIEBAHTHOW TE€OMETPHUU:
YMEHHUE pacCliO3HaBaTh MPOSIBICHUS T€OMETPUUECKUX MOHSITHH, OOBEKTOB HU



3aKOHOMEPHOCTEH B pPEAJIbHBIX JKU3HECHHBIX CUTYyalHsIX M NPU H3YyYCHUH
APYTUX Y4eOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
dopMynupoBaTh MX Ha S3bIKE TE€OMETPUM M CO3/1aBaTh T'E€OMETPUYECKHE
MOJENH, NPUMEHATh OCBOEHHBI T'€OMETPUYECKHI amnmapar uisl pElIeHUs
NPaKTUKO-OPUEHTUPOBAHHBIX  3a/a4, MHTEPOPETUPOBATH M  OLICHUBATH
ITOJTyYEHHBIE PE3YJIbTATHI.

OTnMYnuTENBEHON OCOOEHHOCTBIO NPOrPAMMBI  SIBIISIETCA BKIIOYEHHE B KYypC
CTEpEOMETPUU B Hayaj€ €ro M3y4deHHs 3aJay, PEIIAeMbIX Ha YPOBHE MHTYUTHBHOTO
MO3HAHUSA, M ONpeNeIEHHBIM 00pa3oM oOpraHu3oBaHHas paboTa HaJl HUMH, YTO
CIIOCOOCTBYIOT ~ Pa3BUTHIO  JIOTUYECKOTO M MPOCTPAHCTBEHHOTO  MBINLJICHUS,
CTUMYJIUPYET MPOTEKAHUE WHTYUTUBHBIX IPOLIECCOB, MOTHUBHUPYET K JaJbHEUIIEMY
M3YYEHHUIO ITPEAMETA.

[Ipennourenue oTAaETCSA HATNSIHO-KOHCTPYKTUBHOMY METO/ly OOy4€HHs, TO €CTh
TEOPETUYECKUE 3HAHUSA HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPAKTUYECKOM  JESATENBbHOCTU. Pa3BUTHME NIPOCTPAHCTBEHHBIX MPEICTABICHUN Y
y4almmxcsi B Kypce CTepEeOMETpPUN MPOBOAUTCSA 3a CUET PELICHMS 3a1ad Ha CO3/IaHHE
MIPOCTPAHCTBEHHBIX O00pa3oB MW 3aJady Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nanue oOpa3a IpPOBOAUTCS C ONOPOM Ha HATJISIIHOCTb, a ONIEPUPOBAHUE
o0pa3oM — B YCJOBMSIX OTBJICYEHMS] OT HAIJISIAHOCTH, MBICIEHHOTO HM3MEHEHMS €ro
HCXOJHOTO COJIEP/KAHMUS.

OcHoBHBIE conepxkaTenbHble JHHUM Kypca «l'eomerpum» B 10-11 knaccax:
«MHororpanHukm», «lIpsiMbple M IIOCKOCTM B MPOCTPAHCTBE», «Teia BpaleHus»,
«BeKTOpbl M KOOpAMHATBI B MPOCTPAHCTBE». POPMUPOBAHUE JIOTUYECKUX YMEHUH
pacnpezensercs He TOJIbKO MO COAEepKaTeNIbHBIM JMHUAM, HO U TI0 rojlaM O0y4YeHHs Ha
YPOBHE CpeJHEro 00IIero 00pa3oBaHusl.

Conepxxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM PE3YJIbTaTaM
ocBoeHHUsi palOouell  MporpaMMbl, pachpeneia€HHbIM IO rojaM  OOy4eHMs,
CTPYKTYPUPOBAHO TakKUM 00pa3oM, YTOObI OBIaJICHUE T€OMETPUUECKUMU TOHATUSAMU U
HaBBIKAMHM OCYUIECTBJISUIOCH TOCIEAOBATEIbHO M MOCTYHATENbHO, C COOMIOJCHUEM
MPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBbIE 3HAHHWS BKJIIOYAINCh B OOIIYI0 CHUCTEMY
Tr€OMETPUYECKUX MPEACTABICHUN OOydYaromMxcs, pacuupsis U yriayosss e€, oOpasys
IIPOYHBIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha wn3yueHnue reomerpum otBoauTcs 2 yaca B Henento B 10 kiacce u 1 yac B
Henento B 11 kiacce, Bcero 3a Ba roja ooyuenus - 102 yueOHBIX yaca.



COJEPKXAHUE YYEBHOI' O KYPCA
10 KITIACC

IIpsimble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TOHATHS CTEpeoMeTpuHu. Touka, NpsMas, IUIOCKOCTb, ITPOCTPAHCTBO.
[TonsiTue 006 aKCMOMAaTUYECKOM IOCTPOCHUM CTEPEOMETPHUM: AKCHOMBI CTEPEOMETPUU U
CJIEICTBHS U3 HUX.

B3anmHOe  pacnosokeHue  NpsAMBIX B NIPOCTPAHCTBE:  II€pPECEKaroluecs,
IapajulesIbHbIE M CKpEIIMBAOIIMECS NpsAMbIe. [lapamienbHOCTh NPSMBIX U IIOCKOCTENW B
IIPOCTPAHCTBE: MapaJuIeJIbHbBIE MPSAMBIE B IPOCTPAHCTBE; MMAPAIUICIBHOCTh TPEX MPSMBIX;
[1apaJuIeIbBHOCTh IPSIMOM U IUIOCKOCTH. YTJbI C COHAIIPABICHHBIMU CTOPOHAMH; YIOJI
MEXKIy IMpsAMBIMH B TIPOCTpaHCTBe. llapamienbHOCTH TIOCKOCTEW: NapajlieibHbIC
IJIOCKOCTH; CBOWCTBA MNAapaJUIEIBHBIX ILIOCKOCTEW. I[IpocTenmme npocTpaHCTBEHHBIE
(GuUryphl Ha MIIOCKOCTH: TETPA3Ap, KyO, NapasuiesIeuIe]; MOCTPOEHUE CEUEHUI.

IleprieHIUKYJISIPHOCTh INPAMOM M IIOCKOCTH: IEPIECHAMKYJISIPHBIE IpsSMbIE B
IIPOCTPAHCTBE, IPSMBIE MapajuIeIbHbIE W NEPHNEHAUKYISPHBIE K IIOCKOCTH, IPU3HAK
NEPNEHINKYJIPHOCTA MPSAMONW M IUIOCKOCTH, TEOPEMa O MPSIMOM NEPIEHANKYISIPHOU
IJIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YrOJ MEXKAY NPSIMOM W IUIOCKOCTBIO; JIBYIPaHHBIN
yIoJl, JIMHEMHBIN YroJl ABYTPaHHOro yria. [IepneHauKkynsap U HakJIOHHBIE: pACCTOSIHUE OT
TOYKHM JI0 IJIOCKOCTH, PAaCCTOSIHME OT MPSIMOM /0 IJIOCKOCTH, MPOEKUus (GUrypsl Ha
IJIOCKOCTh. IIepreHIUKyIApHOCTh IUIOCKOCTEM: NPU3HAK IEPIEHAUKYJISIPHOCTH [BYX
mIockocTer. Teopema o TpEX MepHeHIuKyIspax.

MHoOrorpaHHuKHu

[loHATHE MHOrOrpaHHMKAa, OCHOBHBIE JJIEMEHTHl MHOTOTPAHHMKA, BBIIYKJIBIE H
HEBBIITYKJIbBIE MHOTOTPAHHMKH; pa3BEPTKA MHOTOrpaHHuka. Ilpusma: N-yrospbHas npusma;
TpaHM M OCHOBaHUS TMpPU3MBI, MpsAMas W HAKJIOHHAs NpPU3MBbI; OOKOBask M TOJHas
MIOBEPXHOCTh Mpu3Mbl. [lapamnenenunen, npsAMOYTOJBHBIM MApAJUIENENUIIE] W €r0
cBoicTBa. [Tupamuaa: N-yroyipHas nupaMuja, rpaHd U OCHOBaHUE MUpPaMUJIbI; OOKOBas U
NOJIHAsE TIOBEPXHOCTh NUPaMHUJAbL; IMPABWIbHAS M YCEUYEHHAs NUPAMHUAA. OJIEMEHTHI
Opu3Mbl W nupaMuibl. [IpaBuibHBIE MHOTOTPAaHHUKHM: IOHSATHUE  IPABHIBHOIO
MHOT'OTPAaHHHKA; PAaBUJIbHASA MPU3Ma U IPABWIbHAS NMMPAMK/IA; IPABUJIbHASI TPEYTOJIbHAS
nupamMpza W OpaBWIbHBIA  TeTpadap; KyO. IlpencraBmeHne o  mpaBUIIBHBIX
MHOTOIPaHHHUKAX: OKTa3Ip, T0AEKa’ap U ukocasap. CedeHus Mpu3Mbl U TUPaMUIBbIL.

CumMeTprs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, ITPSIMOM, MIIOCKOCTH.
DneMEeHThl CHMMETPHUH B MIUPAMUJIAX, TapajlieIenuIe ax, MpaBuibHbIX MHOTOIPAHHHUKAX.

Bbluncienre 3J1eMEHTOB MHOTOTPAaHHUKOB: péOpa, AuaroHanu, yribl. [lnomans
OOKOBOIl MMOBEPXHOCTH U IOJHOM MMOBEPXHOCTH MPSIMOW NPU3MBI, IUIOIIAJb OCHOBAHM,
TeopemMa 0 OOKOBOU MOBEPXHOCTH TPsIMOU Mpu3MbIL. [Lnomans G0KOBOW MOBEPXHOCTH H
IIOBEPXHOCTH MNPABUIBHOM NHUPaMUIbI, TEOPEMA O IUIOMIAAM YCECYEHHOW IMPAMUJIBI.
[Tonsarue 06 06bEMe. OOBEM TUPAMU/IBI, TPU3MBI.



[TooOHbIe Tena B mpocTpancTBe. COOTHOIICHHS MEKTY IUIOIIAIIMU TOBEPXHOCTEH,
00BéMaMu TTONOOHBIX TEIL.

11 KIIACC

Tesia Bpalenus

[unuaapuyeckasl MOBEPXHOCTh, 00pa3yroliue MUIMHAPUYECKON MOBEPXHOCTH, OCh
UUIMHAPUYECKOM ToBepXxHOCTH. Llumuuap: ocHoBaHus U OOKOBas TMOBEPXHOCTb,
o0pa3yrolas U 0Cb; IJIOMAAb OOKOBOW M TIOTHOW MOBEPXHOCTH.

Konnueckas moBepxXHOCTh, 00pa3yrolne KOHUMYECKOW MOBEPXHOCTH, OCh U BEPIIIHMHA
KOHUYECKOM moBepxHOCcTH. KOHyC: OCHOBaHUE M BeplInHa, 00pa3ylomias U OCb; IO b
OOKOBOW U MOJHOM MOBEPXHOCTH. Y CEUEHHBIA KOHYC: 00pa3yroIIie U BbICOTa; OCHOBAHUS
1 OOKOBasi MIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IMameTp; IIoaab NoBepxHocTH cdephl. BzauMHoe
pacnosiokeHue cepbl U INIOCKOCTH; KacaTellbHasl INIOCKOCTh K cdepe; miomaas chepsl.

N300paskeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka UIMHIpa U KOHYCA.

KoMOuHanuu ten BpaiieHusi 1 MHOTOTpaHHUKOB. MHOTOTpaHHUK, OTIMCAHHBIA OKOJIO
chepsr; chepa, BnucaHHasi B MHOTOTPAHHUK, WJIH TEJIO BPAILICHMUS.

[Touarue o0 o00bEMe. OcHOBHBIE CBOICTBa 00BEMOB Tell. Teopema 00 00BEME
MPSIMOYTOJILHOTO TMapajuienienurnena u cienctsus u3z He€. O0bEM LUIUHApPA, KOHYCA.
OO0bEM miapa u mwiomanb cepsl.

[TomoGubIe Tena B npocTpancTBe. COOTHOLIEHUSI MEXTY TIIOMIAIMUA TTOBEPXHOCTEH,
00BEMaMHU TTOJOOHBIX TE.

Ceuenus mwiMHApa (MapaulebHO M TEPIECHIUKYJSIPHO OCH), CEUYEHHUS KOHyca
(mapajuieTbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPILIUHY), CEUEHHUS 1Iapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektop Ha miockoctd U B mpocTtpaHcTBe. ClloKEHHWE U BBIUMTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4Yuciao. PasioxkeHue BeKkTopa Mo TPEM HEKOMILIAHAPHBIM
BekTOopaMm. [lpaBuno mapannenenunena. PemieHue 3agad, CBSI3aHHBIX C NPUMEHEHHEM
IpaBUJ AEUCTBUN C BeKTOpamu. lIpsmoyronbHas cuctema KOOPAWHAT B ITPOCTPAHCTBE.
Koopaunater Bektopa. Ilpocreimme 3amadun B KOOpAMHATAX. YTOJ MEXAY BEKTOPAMMU.
CkansipHoe TMPOU3BEJECHUE BEKTOPOB. BblunclieHHE VYITIOB MEXIYy TMNPSIMBIMU U
MI0CKOCTAMH. KOOp/IMHATHO-BEKTOPHBIN METO MPU PEIICHUH TeOMETPUUYECKUX 3aa4.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIndHOCTHBIE  pe3yJIbTaTbl  OCBOEHHUS  MpOrpaMMbl  yuyeOHOTO  MpeaMeTa
«MareMaTrka» XapakTepUu3yrOTCs:

I'pa:xxnanckoe BocnuTaHue:

c(OPMHUPOBAHHOCTHIO TPAKIAHCKON MO3ZUIIMM O0YyYarolmerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCHUMCKOTO OOIIECTBA, MPEICTABICHUEM O MaTeMaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYP, SBJICHUN, TPOLEIYpP T'PaKIaHCKOTO
oOmiecTBa (BBIOOpPHI, OMPOCHI U TIP.), YMEHUEM B3aUMOJCHCTBOBATh C COLIMATbHBIMHU
MHCTUTYTaMH B COOTBETCTBHUH C UX PYHKIMUSIMU U Ha3HAYCHUEM.

ITaTpuoTnyeckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO POCCUMCKOM TPAKJAHCKONW HJICHTUYHOCTH, YBAXKEHUS K
MPOIUIOMY U HACTOSIIEMY POCCUMCKONM MaTEeMaTUKH, IIEHHOCTHBIM OTHOIIECHUEM K
JOCTHKECHUSAM POCCHMCKMX MATEMAaTHKOB M POCCHMCKOM MATEMAaTHUYECKOM MIKOJIBI, K
HCIIOJB30BAHUIO 3TUX JJOCTUKEHUN B APYTUX HAyKaxX, TEXHOJOTUIX, cpepax SKOHOMUKH.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHUEM JIYXOBHBIX IIEHHOCTEH POCCHUHCKOrO Hapoja; CPOPMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, OSTUYECKOTO TOBEJACHHUSA, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KECHUNW HAYKU U JEATEIHHOCTHIO YYEHOTO; OCO3HAHMEM JIMYHOTO
BKJIaJIa B IOCTPOCHUE YCTOMUUBOTO Oy IYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHHUEM K MHUPY, BKIIOUYasl OACTETHKY MaTE€MaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajJad, PEHICHUN, PacCyXJACHUHN; BOCIPUUMYUBOCTHIO K
MaTeMaTUYECKUM acIlieKTaM pPa3JInYHbIX BUOB UCKYCCTBA.

Du3nyecKoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO YMEHHS MPUMEHSATh MaTeMaTHYECKUE 3HAHUS B MHTEpecax
3I0pOBOTO W 0Oe30macHoro oOpasa >KW3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO  (37I0pOBOE TIHUTAaHHWE, COANIAHCUPOBAHHBIM pEXKUM 3aHITUH UM OTIbIXa,
peryispHas ¢pu3udeckas akTUBHOCTbD); (PU3UUECKOTO COBEPIIEHCTBOBAHUS, MPU 3aHATUSIX
CIIOPTUBHO-03/I0POBUTENBHON AESITEIbHOCTHIO.

TpynoBoe Bociuranue:

TOTOBHOCTBIO K TpPYyJy, OCO3HaHHUEM IIEHHOCTU TPYJOIIO0Hs;, HHTEPECOM K
paznuyHbIM cpepam npodhecCuoHATBHON eI TeIbHOCTH, CBA3aHHBIM C MATEMAaTHUKON U €€
MPWIOKEHUSIMUA, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOp Oynymiel mpodeccuu u
peann30BbIBATh COOCTBEHHBIC JKU3HEHHBIC TUIAHBI; TOTOBHOCTBHIO M CIHOCOOHOCTHIO K
MaTeMaTU4eCKoMy OOpa30BaHHMIO M CaMOOOPa30BAaHUIO HAa MPOTSKEHUU BCEU KU3HH,
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEHICHUH MPAKTHUYECKUX 3aJ1ady MaTeMaTH4eCKOM
HaIPaBJICHHOCTH.

JKOJI0rnYecKoe BOCIMTAHHE:



c(hOPMUPOBAHHOCTHIO ~ JKOJOTUYECKOM  KYJIbTYphl, NOHUMAHUEM  BIUSHUSA
COLMAJIbHO-D)KOHOMUYECKUX MTPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLUAIBHOW CPEJIbI,
OCO3HaHWEM TIJIO0AJIBHOTO XapakTepa »SKOJOTMYECKHX MpoOJieM; OpUeHTaluend Ha
MIPUMEHEHUE MATEMaTUYECKUX 3HAHUM I PELICHHs 3aJad B OOJAacTH OKpYKAIOIIEH
cpeabl, IUIAHWUPOBAHUSA IIOCTYIIKOB M OLIEHKM HX BO3MOXHBIX IOCIEICTBUM IS
OKPY’KAIOLIEH CPELBI.

IleHHOCTH HAYYHOT'O MO3HAHUSA:

c(OPMUPOBAHHOCTHIO ~ MHPOBO33PEHHS,  COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOW MPAKTHUKW, MOHMMAHUEM MaTeMaTU4YeCKOU
HAyKH Kak cepbl YeTOBEUECKON NEATEeIbHOCTH, STANOB €€ Pa3BUTHUI U 3HAUMMOCTH AJIs
pa3BUTHS LUBWJIM3AlMU; OBJIAJCHUEM SI3BIKOM MATEMATHKA W MaTeMaTUYECKOU
KYJIbTYpOU KaK CPEICTBOM IO3HAHUs MHUPA; TOTOBHOCTHIO OCYLIECTBIATH IIPOEKTHYIO U
HCCIIEIOBATENBCKYIO JEATEIIbHOCTh UHANBHAIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble  pe3yJbTaThl OCBOEHUS MPOrpaMMbl Y4YEOHOro MpeaMeTa
«MaremaTuKa» XapaKTepU3YIOTCS OBJIAJICHUEM YHUBEPCAJIbHBIMU HO3HAGAMETbHbIMU
0elCmBUAMU, YHUBEPCAbHIMU KOMMYHUKAMUBHBIMU OeUCEUAMU, VHUBEPCANbHLIMU
DPe2YAAMUBHBIMU OCUCMBUAMU.

1) Vnusepcanvuvie noznasamenwvhvie Oeiicmeus, obecnedugarom Gopmuposarue
0a308bIX KOSHUMUBHBIX NPOYECco8 o00yuarowuxcs (oceoeHue Mmemooos MNO3IHAHUS
OKpYHCaAIOWie20 Mupa, npuMeHeHue J102Uu4eckKux, Uccie008amensbCKux onepayull, yYMeHu
pabomams ¢ ungpopmayueii).

ba3oBbie jjornueckue aeicTBUA:

e BBIBISTH W XapaKT€PU30BaATh CYIIECTBEHHbIE MPU3HAKK MATEeMaTHYECKUX
OOBEKTOB, TMOHSITHHA, OTHOIIEHUH MEXAY MOHATUAMHU; (OPMYIUPOBATH
OnpeaeIeHUs MOHSTHUH; yCTaHABJIMBATh CYILIECTBEHHBIN IIPU3HAK
KJacCU(PUKalMK, OCHOBaHUSA i OO0O0OLIEHUS U CpaBHEHUS, KpUTEpUU
IPOBOJUMOTIO aHAJIN3a;

e BOCIPUHUMATb, bopMyIpoBaTh U npeoOpa3oBbIBATh CYXKJICHUS:
YTBEpAUTENbHBIE U OTPULIATENbHbIC, €MHUYHBIC, YACTHBIE U OOIIUE; YCIOBHBIE;

e BBIABJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M NPOTHUBOPEYHS B
(dakTax, JaHHBIX, HAOMIOJEHUAX U YTBEPKIACHUSX; MpeAsiaraTh KpUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

e JI€NaTh BBIBOJABI C HCHOJB30BAHMEM 3aKOHOB JIOTMKH, JAEAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIFOUEHHI 10 aHAJIOTUU;

e IPOBOJUTH CAMOCTOSITEIBHO JOKAa3aTEIbCTBA MAaTEMAaTHYECKHX YTBEP KICHHM
(mpsiMbIE ¥ OT IPOTUBHOTO), BEICTPAUBATh apryMEHTALMIO, IPUBOJUTH IPUMEPHI
U KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYKJECHHUS U BHIBOBI;



BBIOMpATH cr1Oco0 perieHus: yueOHo# 3aaun (CpaBHUBATh HECKOJIbKO BAPUAHTOB
penieHusi, BbIOMpaTh HaubOoJee MOAXOIAIMH C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble nucciienoBare/bCKHe AeiiCTBUS:

HCIIOJIb30BaTh BONPOCHI KaK HCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUS;
(GopMynupoBaTh  BONPOCHI, (UKCUPYIOLIUME  MPOTUBOPEUYHE, MpodIEMY,
yCTaHaBIMBaTh UCKOMOE U JaHHOE, (pOpMHpPOBATh TMIIOTE3Y, apryMEHTHPOBATH
CBOIO MTO3ULIUI0, MHEHHUE;

MIPOBOJIUTH CAMOCTOSITENIBHO CIIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBAHUE I10
YCTAHOBJIEHUIO OCOOEHHOCTEN MaTeMaTHYeCKOro OObEKTa, SIBICHUs, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00BbEKTAMH, SBJICHUSIMH, IIPOLIECCAMU;
CaMOCTOSITENIbHO (OPMYJIUPOBaTh OOOOIIEHUs M BBIBOJABI IO pe3yjibTaTaM
IIPOBEAEHHOTO  HAONIONEHUSA, HCCIENOBAaHMs, OLEHUBAaThb JIOCTOBEPHOCTb
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pPa3BUTHE IIpOLECCa, A TaKXKE BBIIBUTaTh
IPEAIIOIOKEHUS O €70 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ nndopmanueii:

2)

BBIBJIATH JeUIMTH WH(OPMALMK, JAaHHBIX, HEOOXOAMMBIX JUIsl OTBETa Ha
BOIIPOC U ISl pELIECHUS 3a/1a4u;
BbIOMpaTh MH(POPMAIUIO U3 UCTOYHUKOB DPA3JMYHBIX THUIOB, AHAIU3UPOBATH,
CUCTEMATU3UPOBaTh U HHTEPIPETHPOBATh MH(POPMALMIO PA3TUYHBIX BHUJOB U
dbopm npeacTaBiIeHUS;
CTPYKTYpPUpPOBaTh HH(OpMALUIO, NPEICTaBIATh €€ B pa3IMyHbBIX (opMax,
WJUTIOCTPUPOBATH IpapUuecKu;
OLICHMBATh HAIEXHOCTh MHPOPMAIIMH IO CAMOCTOSITENIHO C(HOPMYINPOBAHHBIM
KPUTEPUSIM.

Vuueepcanvhvie KOMMYHUKAMUGHbIE oeticmeusl, obecneuusarom

CHOPMUPOBAHHOCMb COYUATLHBIX HABLIKOB 0OVUATOUWUXCSL.
Oommenue:

BOCIIPUHUMATh U (OPMYJIMPOBATh CYXKJICHUS B COOTBETCTBHM C YCJIOBHSIMH H
HeIsIMH  OOILEHUS; SICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOYKY 3PEHHS B
YCTHBIX W MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJYy pELIEHUs 3aJauu,
KOMMEHTHUPOBATh MOJyYEHHbIN pPe3yJIbTaT;

B X0J€ OOCYXICHMs 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOMl TEMBI,
npoOJsieMbl, pelraeMod 3a/ayd, BBICKA3bIBaTh MJIEW, HAICJICHHbIE Ha TOUCK
pELIeHUs; COMOCTABIATh CBOM CYXIEHUS C CYXIACHUSMU JPYTUX YYACTHUKOB
auanora, OOHapyKMBaTh Pa3iduMe W CXOJICTBO MO3ULIMN; B KOPPEKTHOU (popme
(opMyIMpPOBATH PA3HOTIACHS, CBOM BO3PAKECHMUS;

MPEACTABIATh PE3YJIbTATHl PEUIEHUS 3a/Jaud, SKCIEPUMEHTA, HCCIEI0BaHUs,
MPOEKTa; CaMOCTOSATENIbHO BbIOMpaTh (OopMaT BBICTYIUIEHHA C Y4€TOM 3ajad
IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUH.

CoTpyaHuvecTBo:



NOHMMAaTh W HCIIOJIb30BAaTh MPEUMYIECTBA KOMAaHIHOW W WHIUBUAYATbHON
paboTel mTpu pemeHuyd Y4eOHBIX 3aaad; MPUHUMATh IeIb COBMECTHOM
JEeSATEIbHOCTH, TJIAHUPOBATh OPTaHU3AIMIO COBMECTHOW pabOThI, paclpeesiaTh
BUJIbI palOT, JOTOBApHUBATHCS, OOCYXKIaTh MPOILIECC U pPe3yJbTaT pPadOThI;
0000111aTh MHEHHS HECKOJIBKUX JIIOIEH;

y4acTBOBaTh B TPYNMOBBIX (opmax padoThl (0OCykaeHus, OOMEH MHEHHH,
«MO3TOBBIC IITYPMBI» W HWHBIC), BBHIIOTHATH CBOIO YacTh pabOTBl U
KOOPJIMHUPOBATH CBOU NIEUCTBHS C JIPYTUMHU YJICHAMH KOMAaHIbI;, OIICHUBATH
KauyecTBO CBOETO BKJIaJa B OOIIMIA MPOIYKT MO KPUTEPUIM, CHOpMyYTHpPOBAHHBIM
YYaCTHUKAMU B3aUMOICHCTBUSI.

3) Vuueepcanvuvie pezynsamuenvie oOeticmeusi, obecneuusaiom Gopmuposanue

CMBICIIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTABJISITH IJIaH, ITOPUTM PEUIEHUS 3a]1a4H, BBIOUPATh CIOCOO pEeLIEHUs C
Y4ETOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUHN C YUETOM HOBOU
uH(popMaIuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMH TO3HABATENILHON pedIeKCUM KaK OCO3HAHUSI COBEPIIAEMBIX
JEHUCTBUN W MBICIIMTEIBHBIX MPOIECCOB, UX PE3yJbTAaTOB; BIAIETh CIIOCOOAMHU
CaMOTIPOBEPKH,  CAaMOKOHTpPOJISI  TpoIlecca ©  pe3yiabTaTa  pelieHUs
MaTeMaTHYEeCKOM 3aJ1auH;

NPEeNBUACTh TPYAHOCTU, KOTOPHIE MOTYT BO3HUKHYTH NPU PEUICHUU 3a/ayH,
BHOCUTh KOPPEKTHBBI B JICITCIIBHOCTh HAa OCHOBE HOBBIX OOCTOSTEILCTB,
JTAHHBIX, HAHJACHHBIX OIMNOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBUE PE3YJIbTAaTa IEIH M YCIOBUSAM, OOBSICHATH MPUUMHBI
JOCTIDKCHUSI WJIA HEIOCTHKEHHUS PE3ylbTaTOB JCSITEIBHOCTH, HAXOJUTh
OIUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

10 KUIACC

OnepupoBaTh MOHATUAMHU: TOUKA, IPSIMAsi, INIOCKOCTb.
[IprMeHATh aKCMOMBI CTEPEOMETPUM M CIEACTBUA W3 HUX NPU PELICHUH

IrCOMCTPHUUICCKHUX 3a7ay.
OHCpI/IpOBaTB MOHATHAMU: TIAPAJUICIIBHOCTE W INCPIUCHAUKYIIAPHOCTL IIPSAMBIX U

IJIOCKOCTEMN.
KnaccudunmpoBaTh B3avMHOE  paCIOJOXKEHHUE TMPSIMBIX UM IUIOCKOCTEH B
IPOCTPAHCTRBE.



OnepupoBarh MOHATUSIMH: ABYTPAaHHBIM YroJl, TpaHU JBYTpaHHOro yria, pedpo
JIBYI'PAHHOTO YIJja; JMHEHHBINA YroJ JBYIPAaHHOTO Yrja; IpajJyCHas Mepa JBYI'PAHHOTO
yTia.

OnepupoBaTh  MOHATUSMU: MHOTOTPAHHMK, BBIOYKJIBIA UM HEBBIMYKIJIBIHA
MHOTOTPAaHHHUK, 3JIEMEHTHI MHOTOTpaHHUKA, TPaBUJIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh  OCHOBHBIE  BHJIbI MHOTOIPAHHMKOB  (NMpamMuja; IpU3Ma,
PsIMOYTOJIbHBIN MapajuieNienure, Kyo).

KnaccudummpoBarh MHOTOTpaHHUKH, BBIOMpAs OCHOBAHHS IS KiaccupUKauu
(BBITYKJIBIE M HEBBIMTYKJIbIE MHOTOTPAHHUKH; MPABUJIbHBIE MHOTOTPAHHUKH; MPSIMbIE U
HaKJIOHHBIE MPU3MBI, HapaJUICICIUTIC/IbI).

OrneprpoBaTh NOHATUSAMHU: CEKYIIAs INIOCKOCTh, CEUEHHE MHOTOTPAaHHUKOB.

OODBICHATH TPUHITUIIBI TIOCTPOCHUS CEYEHUH, UCTIONB3YSI METO/ CIIE/IOB.

CTpouTh CEUEeHHS] MHOTOTPAHHUKOB METOJOM CJIEJOB, BBIMOJHSTH (BBIHOCHBIC)
IIJIOCKUE YEPTEKU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX PUTYpP: BUJ CBEPXY, COOKY, CHUZY.

Pemate 3amaum Ha HaXOXKJACHHE TEOMETPUUYECKHX BEIWYMH MO 00Opasliam WiId
aNrOpUTMaM, IPUMEHSSI U3BECTHBIE AaHAIIMTUYECKUE METO/IBI IIPU PEUIEHUN CTaHAAPTHBIX
MaTeMaTUYECKUX 3a]1a4 Ha BBIYHMCICHUE PACCTOSHUM MEXIY ABYMS TOUYKAMH, OT TOUKHU
710 TPSIMOM, OT TOYKHU JI0 TNIOCKOCTH, MEXY CKPEITUBAIOITUMUCS MPSIMBIMHU.

Pemate 3amaun Ha HaXxOXACHUE TECOMETPUYECKUX BEJIMYMH MO OOpasliaM WIH
aNrOpUTMaM, IPUMEHSSI U3BECTHBIC AaHAIIMTUYECKUE METO/IBI IIPU PEUIEHUN CTaHAAPTHBIX
MaTeMaTUYECKUX 3aJa4 HA BBIYMCIICHUE YIJIOB MEXAY CKPEUIMBAIOLIIMMHUCS MPSMBIMU,
MEXKTy TPSIMOM U TIJIOCKOCTBIO, MEXY IIOCKOCTSIMU, ABYTPAHHBIX YTJIOB.

Beruucnare 00BEMBI M IUIOHIAAM TOBEPXHOCTEM MHOTOTPAaHHUKOB (TIpU3Ma,
nupaMuia) ¢ MpUMEHEHUueM (GOpPMYJI; BBIYUCISATH COOTHOIIEHUS MEXIY IUIOMIaAsIMU
MOBEPXHOCTEH, 00BEMaMU MTOT00OHBIX MHOTOTPAHHUKOB.

OnepupoBarh MOHITUSIMHU: CUMMETPHUS B MPOCTPAHCTBE; LEHTP, OChb M IUIOCKOCTH
CUMMETPUH; LIEHTP, OCh U MIIOCKOCTh CHMMETPUH (PUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBAaTH W HHTEPOPETUPOBATH  UHGOPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, NPEICTABICHHYIO Ha 4YepTexax W
pUCYHKaX.

[Ipumensaty reomerpuueckue GakTbl IS PEHICHUS CTEPEOMETPUUYECKUX 3aj1ad,
MPEINOJIaraloX HECKOJIbKO IIaroB PEIICHUs, €CIU YCIOBUS NMPUMEHEHHS 3aJlaHbl B
ABHOU (opme.

[IpumensTh MPOCTEUIIINE IIPOrpaMMHBIE cpeacrtea H DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBoIUTH MpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U KU3HH,
pacro3HaBaTh NPOSBICHUE 3AKOHOB TEOMETPUM B UCKYCCTBE.

[IpyMeHATh TONY4YEHHBIE 3HAHWA HA TMPAKTUKE: aHAJU3UPOBATh pEAbHBIC
CUTyalldd MW TMPUMEHSITh M3YYEHHbIE TMOHATHS B IMPOIECCEe MOHUCKAa peIlIeHUs
MaTeMaTU4ecKu C(HOPMYITUPOBAHHONU TTPOOIEMBI, MOJIETTUPOBATh PEATbHBIC CUTYaAIlUN Ha
A3bIKE TEOMETPUM, HCCIENOBATh IOCTPOEHHBIE MOJEIM C  HCIOJIb30BaHUEM



IreOMCTPHUUICCKUX MOHSITHH U TCOPEM, allrapara anre6p1;1; peuiaTb NpaKTUICCKUEC 3aaa4u,
CBA3AHHBIC C HAXOXICHUEM I'€COMETPUICCKHUX BEJIMYMH.

11 KITACC

OnepupoBaTh  MOHATUSAMHU:  LWJIMHAPUYECKas  TOBEPXHOCTh, OOpa3yromne
WIMHIPUYECKON TMOBEPXHOCTH; LMIUHAP; KOHHYECKas IMOBEPXHOCTb, 0Opa3yroline
KOHMYECKON MTOBEPXHOCTH, KOHYC; cpepruyecKkasi HOBEPXHOCTb.

Pacnio3naBaTh Tena BpaiieHus (LMIUHAP, KOHYC, cepa u map).

OOBACHATH C1IOCOOBI TIOJYUYEHUS TEJl BPAILICHUS.

KnaccudunupoBaTs B3auMHOE pacnoioskeHue chepbl U MI0CKOCTH.

OneprpoBaTh MOHATHSAMHU: IIAPOBOM CErMEHT, OCHOBAaHHME CETMEHTA, BBICOTA
CErMEHTAa; IapOBOM CJI0M, OCHOBAHUE LIAPOBOTO CJI0s1, BBICOTA LIAPOBOIO CJIOS; IIapOBOU
CEKTOD.

Boruucnsate 00bEMBI M IUIONIAAM TTOBEPXHOCTEW TEJ BpAIICHHs, T€OMETPHUYECKUX
TeJ ¢ IpUMEHEHUEM (HOpPMYII.

OnepupoBarh MOHATUSMU: MHOTOIPAHHHMK, BIUCAHHBIM B chepy M ONHCAHHBIN
okoJ10 chepsl; chepa, BlMCaHHAS B MHOTOTPAaHHUK WJIM TEJIO BPALCHUS.

BbluMcnsaTe COOTHOIIEHMST MEXAY IUIOIIAAsMHU TOBEPXHOCTEH U 00bEMaMu
MOJ00HBIX TEN.

N300paxars n3yyaemble PUTypbl OT pyKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IJIOCKHE YEPTEXKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUEHUS TeJl BpallleHUsI.

W3Bnekath, HWHTEPOPETHPOBATH U  NpeoOpa3oBbIBaTh  MHPOPMALUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKMX (DUrypax, NpPEICTAaBICHHYI0 Ha YepTexax H
PUCYHKaX.

OnepupoBath MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINONHATE JEUCTBUSA CIIOKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB M YMHOKEHHS
BEKTOpA Ha YKCII0, OOBSICHATH, KAKUMU CBOMCTBAMU OHU 001a/1at0T.

[IpumeHsTh NpaBuiIo napasuiesenuIena.

OnepupoBarh MOHATHAMM: JEKAPTOBBI KOOPAHMHATHI B MPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY BEKTOpPaMH,
CKAJISIPHOE MPOU3BEAEHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE BEKTOPHI.

HaxoguTe cymmy BEKTOPOB M MPOM3BEACHUE BEKTOpAa HA YHCIO, YIOJI MEXIY
BEKTOPaMH, CKAJIIPHOE MPOU3BEICHHE, PACKIIAAbIBATH BEKTOP M0 ABYM HEKOJUIMHEAPHBIM
BEKTOPaM.

3aaBaTh INIOCKOCTh YPAaBHEHUEM B JE€KapTOBOM CHCTEME KOOPAMHAT.

[IpumensTh reomerpuueckue (axkThl A PEIICHUS CTEPEOMETPUUYECKUX 3azad,
IIPEAIOIAraoIuX HECKOJBKO IAaroB PEIICHMs, €CIM YCIOBUS NPHUMEHEHMs 3aJlaHbl B
SABHOU (opMe.



Pemare mnpocreiimine reoMeTpUYEcKHE 3aJayd  Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemars 3amaum Ha 0OKA3aTeIbCTBO MAaTEMATHUYECKUX OTHOLICHHM M HAXOXKJICHHE
r€OMETPUYECKUX BETUYMH 110 00pa3laM WIK aJropuTMaM, IPUMEHSS U3BECTHBIE METObI
IIPY PELIEHUH CTaHAAPTHBIX MATEMATHYECKHUX 3a/1a4.

[IpumensTp  mpocTEHIIME  MNPOTPAaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPH PELICHUH CTEPEOMETPUUECKUX 3a]1a4.

[IpuBoANTH MpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B MIPHUPOJAE U KU3HH,
pacno3HaBaTh MPOSIBIECHUE 3aKOHOB FTEOMETPUHU B UCKYCCTBE.

[IpuMeHATh TONy4YEHHBIE 3HAHUS HAa MPAKTUKE: aHAJIM3UPOBATh PEATbHBIE
CUTyallud M T[PUMEHSATh W3YUYEHHBIE TMIOHATHS B IIPOIECCE TOHWCKA PELICHUS
MaTeMaTHYeCKU COPMYIUPOBAHHON MTPOOIIEMBI, MOJIEIMPOBATh PEAJIbHBIE CUTYallud Ha
A3BIKE TE€OMETPUH, HCCIEAOBaTh IOCTPOEHHBIE MOJAEIM C  HMCIHOJb30BaHUEM
reOMETPUYECKUX MOHATUNA U TEOpEM, alnapara aire0pbl; pemaTh NPakTHYECKUE 3a/1a4H,
CBSI3aHHBIEC C HAXOKJICHUEM N€OMETPUYECKUX BEIUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/m NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
bubnuoreka [{OK
1 B 1
BEACHHE B CTEPCOMETPHIO 0 https://m.edso00.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MIIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYISIPHOCTD MPSMBIX U 12 bubnnorexa [IOK
IJIOCKOCTEM https://m.edso0.ru/1c209e37
bubnunoreka LIOK
4 VYribl MeXAy NPSAMBIMU U IJIOCKOCTSIMU 10 1 https://m.edsoo.ru/Lc209e37
bu6nmorexa LIOK
> Mrororpartitici 1 . https://m.edso0.ru/1c209e37
N bubnuoreka [{OK
6 OOBEMEI MHOTOrpaHHHKOR o . https://m.edso0.ru/1c209e37
7 IloBTOpEHME: CEUCHUS, PACCTOSHUS U YIIIbI 4 1 bubmorexa [JOK
p ' P 4 https://m.eds00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0
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11 KIIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
HanmeHoBaHue pa3/ie/ioB U TeM uudpoBbie
Ne /i P Konrpoabnbsie IIpakruueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
bu6nmoreka [IOK
! Tena Bpaueris 12 https://m.edso0.ru/1c209e37
N bubmuoreka [{OK
2 OObEmbI T > L https://m.edsoo.ru/1c209e37
bubnunoreka LIOK
B 1 1
3 €KTOPBI U KOOPJAMHATHI B IIPOCTPAHCTBE 0 https://m.edsoo.ru/1c209e37
4 [ToBTOpenue, 06001ICHNE, 7 1 bu6nunorexa LIOK
crucTemMaTu3aluvs 3HaHUI https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 34 3 0



https://m.edsoo.ru/1c209e37
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
JlaTa
Ne uudposbie
Tema ypoka Konrpoabubie IIpakTHyeckue  H3Y4UCHHS
n/m Bcero odpa3oBaTebHbIE
padoThI paboThI nyaH./(paKr.
pecypcesbl
OCHOBHBIE TIOHSITHS CTEPEOMETPUU: TOYKA,
npsiMasi, II0CKOCTh, IIPOCTPAHCTRBO.
[IpaBusna n3o0pakeHus: Ha pUCYHKAX: 1 bubmmorexa [JOK
p p . pHCYHKax: https://m.edsoo.ru/aecc77cd
M300paXCHMSI INIOCKOCTEH, MapalieIbHBIX
IPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3KA
[ToHsATHS: IepeceKarolecs MIOCKOCTH, 1 bubmmoteka [JOK
MEPECEKAOIIMNECS MPAMasi U INIOCKOCTh https://m.edso00.ru/2d8a9c99
[ToHsATHS: IepeceKarolecs MIOCKOCTH, 1 bubmmoreka [JOK
[IEPECEKAIOIIMNECS IIpsAMasi U IIOCKOCTh https://m.edsoo.ru/db685e73
3HAKOMCTBO C MHOTOI'paHHUKAMH,
M300pakeHHEe MHOTOTPAHHUKOB Ha 1 bubmorexa [IOK
p P https://m.edsoo.ru/a63959%d
PUCYHKAaX, Ha MMPOEKIIMOHHBIX YePTEKaX
HauanpHubele cBeneHns 0 KyOe U IUpamMuae
HUX Pa3BEPTKU U MOJIEIIN (}jlequHﬂp ’ 1 bubnmorexa [IOK
pasBep ' https://m.edsoo.ru/b30dff38
MHOTI'OI'paHHUKOB
HavanbsHble cBeieHus 0 KyOe U TUpaMHu/Ie,
uX pa3BEépTKU U Mojenu. CedeHus 1 brbmmorexa [JOK
passep ' https://m.edso00.ru/3d8ffd32
MHOTI'OI'paHHUKOB
[TonsiTHE 006 aKCHOMaTHYECKOM TOCTPOCHUU
CTEpEOMETPHUU: aKCHOMBI CTEPEOMETPUH U 1 Bubmmorexa [IOK
P PHH: P P https://m.edsoo.ru/Occ5c4fe
CIIEJICTBUS U3 HUX
[TonsiTre 06 akcMOMATHYECKOM MOCTPOSHUU
CTEPEOMETPHUU: aKCHOMBI CTEPEOMETPUH U 1 Bubmmorexa [IOK
P PHH: P P https://m.edso0.ru/239c8ch4
CJICACTBUA U3 HUX



https://m.edsoo.ru/aecc77cd
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[Tonatue 06 akCHOMAaTHYECKOM ITOCTPOSCHUH

bubnunoreka LIOK

9 :
CTEPCOMETPUH: AKCHOMBI CTEPEOMETPHH U httos://m.eds00.ru/65¢6b106
CIIEJICTBUS U3 HUX
[MonsTre 00 aKCHOMATHYECKOM ITOCTPOCHHUH
10 CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUU U buGnuorexa [IOK
PEOMETpHIL: peoMETp https://m.eds00.ru/258fc245
CJICACTBUA U3 HUX
B3anMHOE pacnosiokeHue NpsiMbIX B
11 IPOCTPAHCTBE: IIEPECEKAIOIINECS bubnnorexa HOK
poctp - 1ep = ’ https://m.edso0.ru/1a2520f6
napajie/ibHbIe U CKPEIIUBAIOIIMECs IPSMbIC
[TapanaenbHOCTh IPSAMBIX M IUIOCKOCTEH B
12 IPOCTPAHCTBE: MapaljielbHbIE MPSMbIE B Bbubmnorexa [JOK
MPOCTPAHCTBE; NAPaLICIIbHOCTh TPEX https://m.edsoo.ru/93ad36b3
MPSIMBIX
[TapanaenbHOCTh IPSAMBIX M IUIOCKOCTEH B
13 npocrpancTse: [lapamieasHOCTh MPSIMON U buGnuorexa [IOK
poctp - Lap p https://m.edsoo.ru/ee1d19b9
[UIOCKOCTH
14 VTIIBI ¢ COHAMPABIEHHBIMHA CTOPOHAMU bubmorexa LOK
p p https://m.edsoo.ru/9f4071b9
15 VYroa Mexay nIpsIMBIMH B IPOCTPAHCTBE Bubmiorexa IOK
Ay TP pocip https://m.edsoo.ru/fe733862
16 YFOJ'I MECIXK IIPAMBIMHU B ITPOCTPAHCTBC BI/I6HHOTCK3. HOK
Ay TP poctp https://m.edso0.ru/2935a9a0
17 [TapamienpbHOCTD MIIOCKOCTEM: bubmuoteka [IOK
MapaJUIeNIbHBIE TUNIOCKOCTH https://m.edso0.ru/2e18f255
18 CBoliicTBa napaieabHbIX IUIOCKOCTEH bubnnorexa [JOK
P https://m.edsoo.ru/e504d656
IIpocTelimme mpocTpaHCTBEHHBIE GUTYPBI
19 H: IJIOCKOCTH: IT)eT 53 KyO b Bubmorexa IOK
- TETPANID, KYO, https://m.edsoo.ru/4a28dc02
napaie/IeHIe/]
b K
20 [Toctpoenue ceuenuit nommorexa LO

https://m.edsoo.ru/1d434d0f
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bubnunoreka LIOK

21 IT i
ocTpoeHe ceteHit https://m.edsoo.ru/ec26fe5d
Kontpoinbnas padora mo teme "[Ipsmbie u
22 IUIOCKOCTH B IIPOCTPAHCTBE bubmmorexa LIOK
POcTP ' . https://m.eds00.ru/9a0a%e56
[TapamiensHOCTh MPSAMBIX U IIOCKOCTEN
[lepnieHAMKYASAPHOCTD MPAMOUN U
23 HJ'I(I))CKOCTI/I'}II'IC pneH WK ?1;1 HBIE MIPSIMBIC B bubmorexa LIOK
- MEPHEIVIIIAPHBIE P https://m.edso0.ru/b19f6a5d
MIPOCTPAHCTBE
24 [Ipsimble napaienbHble U bubnuoreka [IOK
NEPIEHAUKYJISIPHBIE K IITIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsimMble mapanienbHbie U bubnnoreka [JOK
NEPHEHANKYIISIPHBIE K ITIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHuKyIsIpHOCTH MPSMON U Bu6mmoteka [JOK
MJIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak neprneHauKyISIPHOCTH IPSMON U bubnnoreka [JOK
IIJIOCKOCTH https://m.eds00.ru/79165d15
08 Teopema o npsAMON NEpIEHANKYIAPHON bubmuoteka [IOK
IIJIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema o0 psIMOM TEPIIEHANKYIISPHON bubmmnoreka HOK
IIJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o psiIMO EPIIEHANKYIISIPHON bubnmnoreka HOK
IIJIOCKOCTH https://m.edsoo.ru/7d18834b
a1 [lepnieHquKysIp U HAKJIOHHBIE: PACCTOSIHUE Bu6nnorexa [IOK
OT TOYKH JI0 MII0CKOCTH, PACCTOAHNE OT https://m.edso0.ru/33c477d3
IPSIMOM 10 TJIOCKOCTH
2 [lepnieHquKyIsip U HAKJIOHHBIE: PACCTOSIHUE Bu6nnorexa [IOK
OT TOYKH JI0 MII0CKOCTH, PACCTOAHNE OT https://m.edsoo.ru/66fefadd
IPSIMOM [0 TJIOCKOCTH
23 [lepnieHauKysIp U HAKJIOHHBIE: PACCTOSHUE Bu6miorexa LIOK
OT TOYKH JI0 IIIOCKOCTH, PACCTOAHNE OT https://m.edso0.ru/a5b7b8e3
IPSIMOM [0 IJIOCKOCTH
34 [IeprieHAUKYISAp U HAKJIIOHHBIE: PACCTOSHUE bubmuotexa [JOK
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OT TOYKH JI0 IIJIOCKOCTH, PACCTOSHUE OT
IPSIMOM 10 IIJIOCKOCTH

https://m.edsoo.ru/dbee22bc

35 VYTIibl B IPOCTPAHCTBE: YIOJI MEXIY IPIMOii bubnuoreka [JOK
U IJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj bu6mumotexa [JOK
JIBYTPaHHOIO yrija https://m.edsoo.ru/5fa0b3ce
37 JByrpaHHbIi yroJ, JUHEHHBIA Yol bubmmoreka [JOK
JIBYTPAHHOIO yrjia https://m.edsoo.ru/c7c777ed
38 [leprieH IUKYISIPHOCTD MIIOCKOCTEH: MPU3HAK Bu6mmoteka [JOK
MEPIECHANKYIISIPHOCTH ABYX IIOCKOCTEN https://m.edsoo.ru/ec3e2da3
39 [leprieHIUKYISIPHOCTD MIOCKOCTEH: MPU3HAK Bbu6mmoteka [JOK
MEPIECHANKYJISIPHOCTH ABYX IIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [lepneHauKyISIPHOCTD MJIOCKOCTEMN: IPU3HAK bubnuoreka [IOK
MEPIECHANKYJISIPHOCTH ABYX IIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 Teopema 0 TpEX MEPHIECHAUKYIAPax bubmmoreka [OK
https://m.edsoo.ru/e4972cdc
42 Teopema o TPEX MEPIEHMKYIAPAX bubmmorexa [OK
https://m.edsoo.ru/52188a7d
43 Teopema o TPEX MEPIEHMKYIAPAX bubmxoreka LTOK
https://m.eds00.ru/9f246736
KonrponbHas pabora no remam
a4 "IleprnieHIUKYISIPHOCTD MPSIMBIX U bubmuoteka [IOK
w1ocKocTe" 1 "YTibl MeXAY NPSAMBIMU U https://m.edsoo.ru/5b971ef3
IJIOCKOCTSIMU"
[TonsiTie MHOTOTpAaHHUKA, OCHOBHbBIE
45 AJIEMEHTBHl MHOTOI'PAaHHUKA, BBIITYKJIbIE U bu6muoreka [IOK
HEBBIMYKJIbIE MHOTOTPAaHHHUKHU; pa3BEPTKA https://m.edso0.ru/2d24e873
MHOTOTpaHHHKA
[Tpusma: n-yronpHas nmpu3Ma; rpaHu U
46 OCHOBaHUS IPU3MBL; TIpsIMasi U HAaKJIOHHAS bubmuoteka [IOK
pU3MBbL; OOKOBasl U MOJIHASI TIOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
PU3MBI
a7 [Mapasuienenure T, mpMOYyTroIbHBIH bubnnorexa IIOK
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napa’sulesienuIie]l U ero CBOMCTBa

https://m.edso0.ru/8a7be683

[Tupamuna: N-yroipHas nupamuia, rpaHy u

48 OCHOBaHHWE MUPaMU/IbI; OOKOBAs U MOJTHAS bubmmoreka [JOK
MMOBEPXHOCTh MUPAMUJIBI; IPABUIIbHAS U https://m.edsoo.ru/fblcd0a5
yCceduE€HHas MUPaMHUAA
[IpaBuibHBIE MHOTOIPAHHUKH: TOHSATHE

49 IIPABWJIBHOTO MHOTOTPAHHHUKA, H]?aBI/IJ'IBHaH Bu6mmorexa [OK
UIPHISMA 1 HpABIbiail MHpaiad, https://m.eds00.ru/074c8865
IIPABWJIbHAS TPEYTOJIbHAS IMPAMUIA U
NPaBUJIBHBIN TETPadIp; KyO

50 [IpencraBinenue o. IIPaBUJIbHBIX Bu6morexa LIOK
MHOTOTPAHHHKAX: OKTasAp, AOACKAAp H https://m.edsoo.ru/a0fdd5bf
HUKOCA3P.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
51 03THOCI/IT6IH>HO TOYKH, IPSIMOM, TNIOCKOCTH. Butmorexa [IOK
JICMEHTEI CHMMCTpUH B ITHpAMIIAX, https://m.edsoo.ru/b9e777d9
napajuleIenuIe1ax, NIpaBUIbHbIX
MHOTOTpaHHHUKaX

52 Brruncnenue 31eMEHTOB MHOTOTPaHHUKOB! bubmuoteka [IOK
pé06pa, TuaroHanu, yribl https://m.edsoo.ru/6cdbecef
[Tnomans 60KOBOI MOBEPXHOCTH U TMOJTHOM

53 MIOBEPXHOCTHU MPSAMOM MPU3MBI, IIIOIIAIb bubmmnoreka HOK
OCHOBaHUH, TeopeMa 0 OOKOBOH https://m.edsoo.ru/37d84157
IIOBEPXHOCTHU NPSIMON IIPU3MBI
[Tnomaas 60KOBOI MOBEPXHOCTH U

54 MTOBEPXHOCTHU ITPaBUIIbHOW MMUPAMHU/IBI, bubmuoteka [IOK
TeopeMa o IUIOIIAI OOKOBOM MOBEPXHOCTH https://m.edso00.ru/5603e30b
yYCE4EHHOU IMUPAMHU/IbI

55 KonTtponbHas pabora o Teme bubmuortexa [IOK
"MHororpaHHuku" https://m.edso00.ru/a95f5c04

bu6nunorexa LIOK

56 .

Tonsrue 06 0breme https://m.edsoo.ru/7ad0020b
bubmuoteka [IOK

S7 OO6BEM UpaMuIbI 1

https://m.eds00.ru/235171b3
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bubnunoreka LIOK

58 ¢ 1
OOBEM nupamup: https://m.edsoo.ru/f47dfefd
bu6nmoreka [IOK
59 ¢ 1
OOBEM nupamup: https://m.edso0.ru/79¢10312
bu6nmoreka [IOK
n 1
60 OOBEM nupamup: https://m.edsoo.ru/2faadc3f
bu6nmorexa [IOK
1 8 1
° OOnem mpusMEI https://m.eds00.ru/79853608
bubnunoreka LIOK
62 8 1
OOBEM mpu3MEI https://m.edso0.ru/1e053890
bubnunoreka LIOK
.. 1
63 OOBEM mpH3MbI https://m.edso0.ru/482d3f51
64 Kontponbnas pabota no reme "OOBbEMBI 1 bubmmoreka [JOK
MHOTOI'PaHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpEHME, 0000IIICHNE CUCTEMATU3AIIHS Bu6mmorexa [IOK
65 3uanuii. [Toctpoenune ceyeHnii B 1 httos://im.edsoo.ru/098bedad
MHOT'OI'PaHHHKE " '
[ToBTOpeHue, 06001IeHNE cucTeMaTH3aIUs
3HaHUU. BpUKCIIEHHE pacCTOSIHUI: MEXIY Bu6miorexa LIOK
66 JIBYMsI TOYKaMH, OT TOYKH 0 TIPSIMOH, OT 1 https://m.eds00.ru/f7792bag
TOYKH JI0 THIOCKOCTH, MEXTY E— :
CKPEIIHUBAIOIIUMUCS TPSIMBIMU
67 " 5 1 bubmuoreka [IOK
TOTOBAT KOHTPOILHAA paboTa https://m.edso0.ru/b9146bc0
[ToBTOpeHmE, 0000IIIEHNE CUCTEMATH3AITHS
. B :
PETTIBEOTIMHEH T > MEHAY https://m.eds00.ru/56765e8b
MPSIMOM U TINIOCKOCTHIO, IBYTPAHHBIX YTIIOB,
YIJI0B MEXKIY TIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KIIACC

KosauuecTBo yacoB Jlara DJIeKTPOHHbBIE
Ne U3YYeHUS nugpoBbIe
Tema ypoka Konrpoabnbie IIpakruueckue y p
n/n Bcero miaH./(bakT. o0pa3oBaTelbHbIE
padoThI padoThI
pecypchbl

1 Cdepa u map: LeHTp, paanyc, TUAMETP; 1 bubmmoreka [JOK
TJIOIIA b TIOBEPXHOCTH ChEphI https://m.edsoo.ru/0341bc2b
Bsanmuoe pacrionoxxenue chepsl u

2 TUIOCKOCTH; KacaTelbHas TUIOCKOCTh K cdepe; 1 bubmmorexa [JOK

’ pe; https://m.edsoo.ru/bed12a43
TJI0IIAh Chephl

3 N3o6paxkenue cdepsl, mapa Ha MIOCKOCTH. 1 bubnnorexa [JOK
Ceuenus mapa https://m.edsoo.ru/bc15f7f2
[{unuaapuyeckas MOBEPXHOCTb,

4 o0pa3yromue HUIHHIPHIECKON 1 bubnnorexa [JOK
MOBEPXHOCTH, OCh LIMJIMHIPUYECKOMN https://m.edso0.ru/6054b8c1
MTOBEPXHOCTH

WIMHJIP: OCHOBAaHMS U OOKOBas
5 EOBG XHI:())CTL obpa3 asi ¥ OCh; TUIOLIA/b 1 brbmmorexa LIOK
p N ’ pv yrott ’ ta https://m.eds00.ru/188f6216
OOKOBOH U MOJTHON TOBEPXHOCTH
N300pakenne MUuIMHAPA HA TIOCKOCTH.

6 Pa3Béprka nununapa. CedeHus LUIMHIpa 1 bubmmnoreka HOK
(MIOCKOCTBIO, TapaLIEIbHON HIIH https://m.edsoo.ru/016e25eb
MEPIECHIUKYIIPHOU OCH IUIUHAPA)

Konwnueckas moBepXHOCTh, 00pa3yrolme
7 KOHUYECKOU HOBerHOCTI/I ocE I/I}:; IMHA 1 bubmorexa [IOK
y P ’ P https://m.eds00.ru/c94ba09b
KOHUYECKOU TOBEPXHOCTHU
Konyc: ocHOBaHME U BepITuHA, 00pa3yromias
8 " ocz' TJIOMIA/Tb 601(01301;1 " HOJ‘IHOISI o 1 bubmmorexa [JOK
’ B https://m.eds00.ru/897dd3b2
MTOBEPXHOCTH
9 Yceu€HHBII KOHYC: 00pa3yomire 1 BBICOTA, 1 bubmmoreka [JOK

OCHOBaHHUA U OOKOBast MOBEPXHOCTh

https://m.edsoo0.ru/1468bab3
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N300paxeHne KOHyca Ha INIOCKOCTH.
Pa3Béprka konyca. CeueHus: KoHyca

bubnunoteka LIOK

10
(TUTOCKOCTHIO, MapauIeIbHONW OCHOBAHUIO, U https://m.edsoo.ru/Obde1be8
MIJIOCKOCTBIO, IPOXOIAIIEH Yepe3 BEPIIHUHY)

11 KomOunarus Ten BpamieHus u bubnmnoreka HOK
MHOT'OI'PAHHUKOB https://m.edsoo.ru/3cef10e5
MHOTOTrpaHHHK, OMIMCAHHBIA OKOJIO ChEepHI;

12 cthepa, BIIMCaHHAss B MHOTOTPAaHHUK HJIU B bubmmorexa [JOK

P, P https://m.eds00.ru/0b136158
TEJIO BpaIleHUs

13 [Tonsitue 06 00béMe. OCHOBHBIC CBOWCTBA bubnnorexa [JOK

00BEMOB TeN https://m.edso00.ru/26a03fb7
N bubnuorexa [{OK

14 0

OOBEM LHIIMHApS, KOHYCa https://m.eds00.ru/5513d87b
N bubnuorexa [{OK

15 0
OOBEM wapa u omaze chepe! https://m.edsoo.ru/d189bde2
ITonoOHBIE TENIa B MPOCTPAHCTBE.

16 CO(I)[THOI_HGHI/I}I Mexcp HJfO ansaMu bubmmorexa [JOK

. E[y e https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TN

17 KonTponbHas pabora o temam "Tena bubmmnoreka HOK
BpamieHus" u "Oobembl Ten" https://m.edsoo.ru/4a33a8ab

18 BekTop Ha IJIOCKOCTH U B IIPOCTPAHCTBE bubmorexa [OK

P pocTp https://m.edsoo.ru/5caefclb

19 CI10KCHHUE U BBIUNTAHUE BEKTOPOB bubmorexa [JOK

p https://m.edsoo.ru/23f4f089
20 VYMHOXEHHE BEKTOpa Ha YUCIIO bubmorexa [TOK
P https://m.edsoo.ru/dee379eb
Pa3znoxeHnne BekTopa 1o TpéM
21 HEKOMILJIaHApHBIM BekTopam. [IpaBuiio bubmorexa [TOK
P pam. 11p https://m.edsoo.ru/a28fd74e
napasuieNienumne1a

99 Pemenue 3amad, CBA3aHHBIX ¢ TPUMEHEHUEM bubnmnorexa [JOK
IIpaBUJI IEUCTBUI C BEKTOPaAMH https://m.edsoo.ru/5a827900

23 KoopauHaTHO-BEKTOPHBII METOA NTPU bubmuotexa [JOK
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https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
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https://m.edsoo.ru/4a33a8ab
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PCHICHUU IT'COMCTPUYICCKUX 3a1a4

https://m.edsoo.ru/d3alfe30

[IpsimoyronbHas cucTemMa KOOpAUHAT B

24 npoctpanctse. KoopauHatel BekTopa 1 bubmmorexa [JOK
pOCTP . ’ P pa- https://m.edso00.ru/48db7058
[Ipocreitmme 3aga4u B KOOpAMHATAX
VYron mexay Bektopamu. CKasipHOE bubnmoreka [JOK
25 1
MIPOU3BEJICHUE BEKTOPOB https://m.edsoo.ru/725effc4
Briuucnenue yrioB Mex1y NpsiMbIMUA U bubmmoreka [JOK
26 1
IIJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
97 KoHntposbhas padota mo teme "BekTopsl u 1 bubnmnoreka HOK
KOOPJIMHATHI B TPOCTpaHCTBE" https://m.edsoo.ru/77c22fc5
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3auUs
28 3HaHuii. OCHOBHBIE GUTYPBI, PAKTHI 1 bubmmorexa [JOK
] YPEL ’ https://m.edso00.ru/1780ba5d
TEOpEMBI Kypca IIIaHUMETPUU
[ToBTOpEeHUe, 0600IIEHNE ¥ CHCTEMATH3AIUS
29 3Hanuil. OCHOBHBIE (DUTYPHI, (HAKTHI 1 bubmmorexa [JOK
’ YPel, ’ https://m.eds00.ru/078cd184
TEOpEMBI Kypca IIIaHUMETPUU
[ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUS
30 3HAHWNA. 3a]1a9¥ JITAHUMETPUU M METOJIBI X 1 bubmorexa HOK
e p a https://m.edsoo.ru/7491efe0
pelIeHus
[ToBTOpeHue, 06001IeHNE U CUCTEMaTH3AIUS
31 3HAHUH. 3a/1a4¥ TUIAHUMETPUU U METOBI UX 1 bubmmorexa [TOK
e P A https://m.edsoo.ru/4dffda97
pelIeHus
[ToBTOpeHue, 06001IeHNE U cUCTEMaTH3AIUS
32 3HaHI/II71p OCHOBHLIem(bHr bl, (PaKThI ’ 1 bbmmorexa [TOK
) YPEL ’ https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTepeOMEeTPHH
but6mmorekxa [IOK
33 Hrorosas KonTposkKas padota 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS 1 bu6muoreka [JOK
3HaAHUU https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPUAJIBI JUISA YYAIIIAXCS

» MaremaTHKa: anreOpa U Hayajaa MaTeMaTHYECKOI0 aHaln3a, reoMerpus. ['eomeTpus,
10-11 xmaccel/ Aranacsa JI.C., Byty3os B.®., Kagomres C.b. u mp., AKinonepHoe

obmecTtBo «M3natenbeTBo «IIpocBemenne»

METOIUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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