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HOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS IJis
oOyvaromuxcs 10 —11 «kmaccoB pa3paborana Ha ocHoBe DeaepabHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TNPEIBIBIACMBIX K
MaTeMaTH4ecKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBAET OBJIAJICHUE KIIFOUEBBIMH KOMITCTCHIIHSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATEILHOTO pPa3BUTHS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh ydeOHOTO Kypca TEOMETPHUH Ha YpPOBHE CPEIHEro OOIIEeTo
oOpa3oBaHHs OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOYUYEHHUS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OOy4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTeMaTHYCCKOMN
I'PaMOTHOCTH, U3YYCHHS JIPYTUX yUIeOHBIX AUCIUIUIMH. Pa3BUTHE y 00y4aronuxcs
NPAaBWIBHBIX TPEJCTABICHUH O CYIIHOCTH M IPOUCXOXJICHHH T€OMETPHYCCKHUX
aOCTpaKIMi, COOTHOIICHHH pPEabHOTO M HJACAIBHOTO, XapaKTepe OTPaKCHUs
MaTEMaTUYECKOM HAYKOW SBJIIGHHH W TIPOLECCOB PEAbHOIO0 MHpa, MECTE
ICOMETPUHU B CUCTEME HAyK M POJIM MAaTEeMAaTHYSCKOTO MOJICIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTHUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PCHHS
yUYaluxcs, a TaKKe Ka4yeCTB MBIIUICHUS, HCOOXOMUMBIX JJI aJanTalud B
COBPEMEHHOM OOIIIECTBE.

I'eomeTpust sBISICTCS OAHUM K3 0a30BBIX IPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHHsA, TaK KaKk OOECNEeYMBACT BO3MOXKHOCTh M3YUYCHHS Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIIUIeHHE, (GOPMHUPYEMOE TPU H3YUYCHUU OO0YUYAIOIIUMHUCS
MOHATHUIHHBIX OCHOB T€OMETPUU U MIOCTPOCHHUH LIETIOYKU JJOTUIECKUX YTBEPKIACHUIN
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIABUTATh M ONPOBEPraTh
TUTOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA MPU PEIICHUH 3a7a9 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpHueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COIHUAIBHOTO ObITHS, (opMa
OTPaXCHHS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIEIIHOTO TMO3HAHWS W AKTUBHOTO
npeoOpa3oBaHusi  JAeHCTBUTENBRHOCTH. OmepupoBaHWE  TPOCTPAHCTBEHHBIMU
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oOpazamMu OOBEIMHSET pa3Hble BUAbl YYEOHON U TPYIOBOH JAESITEIBHOCTH,
ABISETCS OAHUM U3 MPOPECCHOHATBHO BAXKHBIX KAadecTB, MOATOMY aKTyaJbHa
3a7aya (HOpMUPOBaHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBHIHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOH JEATEILHOCTH IO MHOTUM HaTPaBICHHSIM.

Llenp ocBoeHusi mporpamMmbl yueOHoro kypca «leomerpus» Ha 0a30BOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydarommxcs  4epe3  oOecrnedeHre  BO3MOXKHOCTHM  NpUOOpeTeHus U
UCTIONBb30BaHMUSI CHCTEMAaTHYECKMX T'€OMETPHUECKUX 3HAHWH W JICHCTBUH,
cenuUIHBIX TE€OMETPUH, BOZMOKHOCTH YCIICIITHOTO MPOJOHKEHHUS 00pa30oBaHMsI
0 CMIEIUAIILHOCTSIM, HE CBSI3aHHBIM C MPUKJIAJHBIM HCIIOH30BAHHEM I'€OMETPHH.

[IporpaMmMa 1O TeoMeTpuu Ha 0a30BOM YypOBHE TMpeIHA3HA4YeHa JJIs
00y4aloUINXCsl CPeTHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUH
Ha ypOBHE OCHOBHOTO 00mIero obpaszoBaHusi. TakuM oOpazoMm, oOydaromuecs Ha
0a30BOM YpPOBHE JOJKHBI OCBOHWTH OOIIME MaTeMaTHUYECKUE YMEHUS, CBSI3aHHBIC
CO CHenupuKO TeoMeTpHuH W HEOOXOIAMMBIE I JKH3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HM3YYHTh T'€OMETPHUIO Oojee
ri1yO0OKO, €Clii B JalbHEHIIEM BO3HHKHET HEOOXOJUMOCTH B T€OMETPHUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JESTETHHOCTH.

JlocTkeHne 1end OCBOEHMSI TMPOTrpaMMbl 00ECIEUMBACTCS PEIICHHEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMH 3aJjayaMH  OCBOEHHUS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISIOTCS:

e (opmupoBaHue TMpeACTaBICHUS O TEOMETPUM KaK YacTh MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIINUM MUPOM;

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M TeJlaX BpPAILCHUS
KaK O BOXHEHMIIIMX MAaTEMaTUYECKUX MOJEISAX, O3BOJISIIOIINX ONKCHIBATDH
¥ U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MHUPA;

e (dopMUpOBaHHE YMEHHUS paclo3HaBaTh Ha YEpTEekKax, MOJAENAX U B
pealbHOM MUPE MHOTOTPAHHUKH U TeJla BPAIICHHUS;

e OBJIAQJICHHE METOJaMH PELIECHUsS 3a/ay Ha MOCTPOEHUS Ha M300pakeHUsX
IPOCTPAHCTBEHHBIX (DUTYD;

e (GopMUpOBaHHE YMEHHsS OINEPUPOBATH OCHOBHBIMH MOHATHUAMU O
MHOTOTPaHHUKAX M TeJaX BPAIICHUS U UX OCHOBHBIMH CBOWCTBaMU;

e OBJAJCHHE  QITOPUTMAMHU  pEUICHUS  OCHOBHBIX  THIOB  3ajad;
¢opMupoBaHue yMEHHUS TPOBOJUTH  HECIOXKHBIE  JOKa3aTelIbHbIC
paccyXIeHusi B XOJi¢ PEUICHHs] CTEPEOMETPUYECKHX 3a7ad U 3a4ad ¢
NPaKTUYECKUM COJIEPIKaHUEM;



e pa3BUTHE MHTEJUIEKTYaIbHbBIX u TBOPYECKUX CrocoOHoCTEHN
oOydJaromuxcs, TMO3HABATEILHON  aKTUBHOCTH, MCCJIEIOBATEIIbCKUX
YMEHUU, KPUTHYHOCTU MBIIIJICHUS;

e (QopmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pEIEBaHTHOU
FEOMETPUM: YMEHUE paclo3HaBaTh IMPOSBICHUS TE€OMETPUUECKUX
MNOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pealbHBIX >KHU3HEHHBIX
CUTyallUsIX W TMPU U3YYCHUU APYTUX YUYEOHBIX MPEIAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpPMYyIUpOBATH HMX Ha S3BIKE
T€OMETPHUH U CO3/aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIIN
FEOMETPUYECKUN amnmapaT Uil pelieHUs MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OIEHUBATH MOJTYUYCHHbBIC PE3YyJIbTATHI.

OTAMYUTENHFHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCSl BKJIFOUEHUE B KYpC
CTEpEOMETPUM B Hauajie €ro u3y4eHHs 3ajJay, peliaeMblXx Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEICIEHHBIM 00pa30oM OpraHu30BaHHas paboTa Haj
HUMH, YTO CIIOCOOCTBYIOT PAa3BUTHIO JIOTUYECKOTO ¢ TMPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenue oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YEeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-
NPaKTUYECKON AesATEIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
ydalluxcs B Kypce€ CTEpPEOMETpUU IPOBOAMUTCSA 3a CUET pEIIeHUs 3aJad Ha
CO37aHMe  MPOCTPAHCTBEHHBIX O0pa3oB W  3a7a4 Ha  ONEpUPOBAHHE
npoCTpaHCTBEHHBIMU oOpa3zamu. Coznanue oOpaza MTPOBOAMUTCS C OMOPOM Ha
HATJISATHOCTh, a OINEpUpOBaHME oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaTJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEP KaHUsI.

OcHoBHBIE cojaepkaTelbHble JUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIOCKOCTHA B IPOCTPAHCTBEY, «Tena BpalmeHus»,
«BEeKTOpBI U KOOPAMHATHI B IMIPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUN
pacrpenensiercs He TOJbKO M0 COAEPXKAaTeNbHbIM JIMHUSIM, HO W IO TOJaM
00y4eHUS Ha YPOBHE CPEIHEr0 O0IIEro 00pa3oBaHMUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenelnEHHBIM [0 ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, dYTOOBI OBIIAJICHUE T'COMETPUUCCKUMHU
MOHSATHUSMHU U HABBIKAMH OCYUIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
cOOI0/IEHNEM TPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMSI BKITIOYATIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYarONIUXCs, PaCHIUpSs U
yriyossisi €€, 00pa3ysi IPOYHbIE MHOKECTBEHHBIEC CBS3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun orBoaurcs 2 yaca B Hepeno B 10 knacce u 1 4ac B
Henento B 11 kiacce, Bcero 3a ABa rojaa ooyuyenus - 102 yueOHbIX yaca.

COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATUS ~ cTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpancTBo. [loHATHE 00 aKCMOMAaTHYECKOM TMOCTPOCHHH CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosio)keHue MNpsIMBIX B MPOCTPAHCTBE: IEpECcCEKaromecs,
napajiejbHble M CKpelluBaroluecss mnpsMble. [lapamienbHOCTh MOpPSIMBIX U
IJIOCKOCTE B MNPOCTPAHCTBE: TNapajyiefibHble TPsSMbIE B MNPOCTPAHCTBE;
napajieIbHOCTh TPEX MPSAMBIX; NAPAUIEIBHOCTh MPAMON U TUIOCKOCTH. YTJIBI C
COHANPaBJICHHBIMA CTOPOHAMHU; YroJl MEXAYy NpsSIMbBIMH B IPOCTPAHCTBE.
[TapamienbHOCTB MJIOCKOCTEM napaJsuiesibHbIe MJI0OCKOCTH; CBOMCTBa
napajuleNibHbIX  miockocTed. [lpocrteiimue mpocTpaHCTBEHHbIE (GUTYPHI  Ha
IUTIOCKOCTH: TETPAdIP, KyO, Mapauiesenumnea; MoCTPOCHHE CEUeHUN.

[lepneHAUKYISPHOCTD MPAMON M IUIOCKOCTH: NEPIEHAUKYJIIPHBIE MIPSIMBIE B
OPOCTPAHCTBE, MPSAMBIE MApPAJUIENbHBIE W NEPHEHIUKYISPHBIE K IUIOCKOCTH,
OPU3HAK TEPIECHANKYISIPHOCTH TMPSMOW U IJIOCKOCTH, TEOpeMa O NpsMOi
MEPIEHINKYIAPHON TIJIOCKOCTU. YTJbl B MPOCTPAHCTBE: YIrOJl MEXAY IMPAMOU U
IUDIOCKOCTBIO;  JIBYTPAHHBIM ~ yroJI, JIMHEHWHBIM yTroJl  JABYTPAHHOIO  yIJia.
[lepnieHAUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTD.
[leprieHAUKYISIPHOCTD  TUIOCKOCTEW: MNPU3HAK  INEPNEHAUKYJISIPHOCTA  JBYX
wiockocre. Teopema 0 TpE€X NEPHEHAUKYIIApaXx.

MHoOrorpaHHuKH

[ToHAATHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAaHHHKA, BBINYKJIbIE
Y HEBBIMYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronpHas
Mpu3Ma; rpaHu U OCHOBAHUS MPU3MBI; MpsiMasi U HAKJIOHHAs MPU3MBbI; OOKOBas U
TOJTHAs MTOBEPXHOCTH IIPU3MBI. [lapannenenunen, MPSMOYTOJIbHBIN
napajjieJienunes; 1 ero cpoucrtsa. I[lupamupa: N-yrosmpHas nupamuia, TPaHd H
OCHOBaHUE MHUpPaMUIbl; OOKOBas U MOJHAS MOBEPXHOCTh MUPAMU/IbI; TPaBUIIbHAS U
yCceu€HHas mnupaMuaa. OJIEMEHTbl Mpu3Mbl © nupamuabl. [IpaBunbHbIe

MHOI'OI'PAaHHUKH: IMOHATHUC IIPABUJIBHOIO MHOI'OI'PAHHHKA; IIPpaBUJIbHASA IIPHU3Ma U
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IIpaBWJIbHAS TMpPaMUJa; NpPaBUIbHAs TPEYroJibHAS IHMpaMHUIa W NPABUIbHBIN
TeTpa’ap; Kyo0. IlpencraBneHune o NpaBUIBHBIX MHOTOIPAHHHUKAX: OKTadp,
nonexa’ap u uxkocasap. CedyeHust npu3Mbl U MAPAMHUIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOH,
IUDIOCKOCTU.  OJEMEHTBl CUMMETPUM B IHpaAMHIAX, HapaJuIeIenuIenax,
MIPAaBUJIBHBIX MHOTOTPaHHUKAX.

Bbruncienne 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaid, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIONIalb OCHOBaHUM, TeopeMa O OOKOBOM MOBEPXHOCTU MPSMOM MPU3MBI.
[Inomaasr OOKOBOM TMOBEPXHOCTH M MOBEPXHOCTU MPABHIBHOM MHUPAMMIBI,
TeopemMa o MiIom@aau yceu€HHo mnupamunabl. [lonstue o0 o0BEMe. OO0BEM
nUpaMu/bl, IPU3MBI.

[lono6ubie Tema B mpocTtpaHcTBE. COOTHOMIEHUS MEXIY IUIOIAIIMHU
MOBEPXHOCTEH, 00bEMaMu OJIOOHBIX TEII.

11 KJIACC

TeJia BpalueHus

Hunuaapuyeckas MOBEPXHOCT, oOpasyromue IIJIMHIPUYECKOM
MOBEPXHOCTH, OCh IWJIMHIPUYECKOW TMOBEpXHOCTU. LlunuHap: ocHoBaHusS U
OOKOBasi TOBEPXHOCTh, OOpasymolias M OCh;, IJIOMAAs OOKOBOW U TMOJHOM
OBEPXHOCTH.

KoHunyeckas moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh H
BEpIIIMHA KOHMYECKOM moBepxHOCTH. KOHyC: ocCHOBaHME U BeplInHa, 00pasyromas
U OCh;, IUIONaAb OOKOBOM M TIOJTHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
o0OpasyroIiue U BEICOTa; OCHOBAHUS M OOKOBAs MOBEPXHOCTb.

Cdepa u map: HmeHTp, paauyc, AUaMETp; IUIOMIAAb IMOBEPXHOCTH C]eEpshl.
Bzaumuoe pacrnonoxenue chepbl U IIIOCKOCTH; KacaTelbHas MIOCKOCTh K cepe;
IJI0Iaab ChEephl.

N306parkeHne Ten BpalleHus Ha MIIOCKOCTH. Pa3BépTka NUIMHIpA U KOHYCA.

KoMmOuHanuu Tenm BpalieHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMMCAaHHBIA OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpAIIICHMSI.

[Tonsitre 060 06BEMe. OcHOBHBIC CBOMCTBa 00BbEMOB Tel. Teopema 006 00béMe
MPSMOYTOJIFHOTO Tapajuienenurena u cieactsus u3 He€. OO0bEM 1MIMHIpA,
koHyca. O0BEM mapa u miomaas chepsl.

[Tomo6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TEJL.



Ceuenuss mwiMHApa (MapajulelbHO M NEPHEHAUKYISIPHO OCH), CEUYECHHS
KOHyca (mapajyielbHOE OCHOBAaHMIO M MPOXOJAIIEE 4Yepe3 BEPILUHY), CEUEHHS
mapa.

BexTopbl H KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mockocTy U B pocTpaHCcTBe. Cl0)KEHUE U BBIYNTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uCio. Pa3iiokeHue BeKTopa 1o TpEM HEKOMILJIAaHAPHBIM
BekropaM. IlpaBuio mapamuienenunena. Pemenwe 3amgay, CBA3aHHBIX C
IIPUMEHEHUEM IIpaBUi JACUCTBUU € Bekropamu. IIpsAmoyronpHas cucrema
KoopauHAaT B mnpoctpaHcTBe. Koopaumuatel Bekropa. IIpocreiimime 3amaun B
KOOpJIMHATaX. YTOJA MEXIy BekTopamu. CKalsipHOE NPOU3BEIECHHUE BEKTOPOB.
BreluncneHnne yrioB Mexy MPSMBIMHA U IDIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN
METOJ IPH PEIICHUH FT€OMETPUUYECKUX 3aaY.

IINTIAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC PE3YyJbTATHl OCBOCHHS TPOTpaMMbl y4eOHOTO MpeaMeTa
«MaremaTrka» XapaKTepU3YIOTCS:

I'paxknanckoe BocnmuTaHue:

c(hOpMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UIIUU 00YJAIOUIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO WJIE€HAa PpOCCHICKOrO 0O0IlecTBa, MPEACTaBICHUEM O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3IUUYHBIX CTPYKTYp, SBICHUM,
IOpoleayp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJECHCTBOBATh C COLMAIBHBIMHU HMHCTUTYTAMHU B COOTBETCTBUU C UX
(GYHKIUSIMHA U Ha3HAYCHHUEM.

ITaTpuoTHyecKkoe BOCIMTAHUE:

c(hopMHUPOBAHHOCTHIO POCCHICKON IPaskIaHCKON UJIEHTUYHOCTH, YBAXKEHHUS K
MPOLUIOMY Y HACTOSIIEMY POCCUHMCKONM MAaTEMAaTHUKH, IEHHOCTHBIM OTHOLIEHUEM K
JOCTVKEHUSIM POCCUHUCKUX MAaTEeMaTUKOB U POCCUMCKON MATEMAaTUYECKOUN LIKOJIBI,
K HCIOJh30BAHUIO ITHUX JOCTHKEHUW B JPYTHMX HayKax, TEXHOJOTHSX, cpepax

SKOHOMUKH.
JlyX0OBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:
OCO3HaHUEM TYXOBHBIX LEHHOCTEN POCCHICKOTO HapoJa;

c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHWS, OJTHYECCKOTO  IIOBEJICHMS,

CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHKECHHUI HAYKU U JeSITEIbHOCTHIO

y4EHOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJla B TOCTPOEHHUE YCTOMYMBOTO OYIYIIIEro.
JcTeTHYECKOEe BOCIIUTAHUE:



ACTETUYECKUM OTHOLIEHUEM K MUPY, BKIIOYas ICTETUKY MAaTEMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ad4, pELIECHUN, pacCyKIECHUM;
BOCIIPMUMYHUBOCTBIO K MATEMAaTUYECKUM aCIEKTAaM Pa3JIMYHbIX BUJOB UCKYCCTBA.
DuznyecKoe BOCIIMTAHUE:
c(hOpMUPOBAHHOCTHIO YMEHHS TMPUMEHSATH MaTeMAaTUYECKUE 3HAHUS B
HMHTEpecax 370poBOro U 6e30macHoro odpasa KU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOE€ MUTaHUE, COATAaHCUPOBAHHBIA PEXKUM 3aHITHUN U

OTIbIXa, perynsipHas buznueckas aKTUBHOCTB); (du3nuecKoro
COBEPIIECHCTBOBAHUA, npu 3aHATHIX CIIOPTHUBHO-03/I0POBUTEILHOMN
JESITEILHOCTBIO.

Tpynosoe Bociuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM IIEHHOCTH TPYIOIIO0US;, UHTEPECOM K
pasnmuuHbiM  cepam  NMPodEeCCHOHATBLHOW  JESITENBHOCTH, CBA3aHHBIM  C
MaTeMaTHKONW M €€ NPWIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BBHIOOD
Oynymeit npodeccun W peann3oBbIBATH COOCTBEHHBIC >KM3HEHHBIC IIJIaHBI;
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4YeCKOMY OOpa3oBaHUIO U
caM0oOOpa30BaHUIO HA TMPOTSIKEHUM BCEH J>XU3HU, TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTEMAaTUUE€CKOM HATPaBJICHHOCTH.

JKOJI0rH4ecKoe BOCIUTAHHUE:

c(hOpPMHUPOBAHHOCTBHIO HKOJIOTHYECKON KYJIbTYpbl, TOHUMAaHUEM BIUSHUSA
COIIMATIbHO-3KOHOMUYECKUX IPOILIECCOB HA COCTOSIHUE MPHUPOIHON U COIMATIBHOM
Cpelbl, OCO3HaHWEM TJ00aNbHOTO XapakTepa SKOJOTUYECKUX TMpoliieM;
OpUEHTAIIMEN HAa MPUMEHEHUE MATEMATHYECKUX 3HAHWU [JI1 pelIeHus 3aaad B
0o0JacTH OKpY’)Karomiel cpeapl, IUIAHUPOBAHUS TIOCTYNKOB U OICHKH UX
BO3MOJKHBIX ITOCJICICTBUI JIJISI OKPYXKAIOIIEH CPEBI.

IleHHOCTH HAYYHOIO MO3HAHUS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHS HaykKu U  OOIIECTBEHHOW TMPAKTUKH, TTOHHMMaHUEM
MaTeMaTUYeCKO HayKd Kak cQepbl YEeIOBEUECKOW eATeTbHOCTH, JTaloOB €&
Pa3sBUTUS W 3HAYUMMOCTH JUISI Pa3BUTHUS LMBUJIM3ALHMHU; OBJIAJCHUEM SI3BIKOM
MAaTEMAaTUKA W MaTEMAaTHYECKOM KYJIbTypPOM KakK CPEACTBOM IIO3HAHHUS MUDPa;
TOTOBHOCTBIO OCYLIECTBIISITh MPOCKTHYK) W HCCIEAOBATEIIBCKYIO JESITEIbHOCTD
VH/IMBU1YaJbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJabTaThl OCBOEHHUS MPOrpaMMbl Y4eOHOIo MpeaMera
«MaremaTuka» XapaKkTepU3YyITCA OBJIQJICHUEM YHUBEPCAIbHBIMU



NO3HAGAMENbHLIMU  OCUCMBUAMY,  YHUBEPCATbHbIMU — KOMMYHUKAMUBHBIMU
OelicmeusMuU, YHUBEPCANbHLIMU Pe2YTAMUSHBIMU 0eUCBUIMU.

1)  Vuueepcanvuvie  nosmasamenvuvle  Oelicmeus, — 0becneyusaOm
Gopmuposanue 0a306bIX KOSHUMUBHBIX NpoOYecco8 obyuarouwuxci (oceoenue
Memo008  NO3SHAHUSL  OKpYJCaroujeco  Mupd,  NpuUMeHeHue  J02UYEeCKUX,
Ucce008amenbCKux onepayuti, ymenul pabomams ¢ ungopmayueti).

ba3oBble JJornyecKkue NecTBUA:

e BBIBIISATH U XapaKTePU30BaTh CYIICCTBEHHBIC NMPU3HAKH MAaTEMATHIYCCKUX
O00BEKTOB, TOHATUH, OTHOIICHUH MEXAY IOHATUAMH, (OPMYIHPOBATH
ONpeJeNICHNs]  TMOHSATUH; YCTAHABIWBATh CYIICCTBCHHBIH  IMPU3HAK
KJIaccu(UKaIMK, OCHOBAHUS I OOOOIICHHWS W CPaBHCHHS, KPHTEPUU
IPOBOAMMOTO aHAJIN3A;

e BOCHPUHUMATh, (OPMYIUPOBATH M  MPEOOPa3OBBIBATH  CYXKICHHS:
YTBEPJANUTEIbHBIC W OTPHUIATCIIbHBIC, CIWHUYHBIC, YaCTHBIC WM OOIIHeE;
YCIIOBHBIC;

e BBIABISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M |
npotuBopeunss B (aKTaxX, JAaHHBIX, HAOJIONCHHUSIX U YTBEPIKICHUSIX;
npenjaratb ~ KPUTEPUHM  JUJIS  BBIABICHHUS  3aKOHOMEPHOCTEH W
MIPOTUBOPEUHNI;

e JleNaTh BBIBOJBI C HMCIOJB30BAaHUEM 3aKOHOB JIOTUKH, IEAYKTHBHBIX H
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

e IPOBOJUTH CaMOCTOSATENbHO JI0Ka3aTeNbCTBA MaTeMaTUYECKUX
yYTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTAIUIO,
NPUBOJIUTh TPUMEPHl U KOHTPIPUMEPHI; OOOCHOBHIBATH COOCTBEHHBIC
CYXKIICHUS U BBIBOJIBI;

e BBIOMpATH CHOCOO pelieHus y4uyeOHOM 3amauu (CpaBHHBATh HECKOJIBKO
BApMAHTOB pEIICHHs, BBHIOMpaTh HauOoJiee MOAXOASIIUNA C YIETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3osrble uccienoBare/ibCkue 1eicCTBHA:

e WCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIHCKUI WHCTPYMEHT IO3HAHMS,
dbopMynrpoBaTh BOMPOCH], (PUKCUPYIOIIUE MPOTUBOpPEUHE, MTPOOIeMYy,
yCTaHABIMBaTh HWCKOMOE U  JaHHOe, (OpMUPOBATh  THUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UITNIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIILHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAaHNE TI0 YCTAHOBJEHUIO OCOOEHHOCTEW MaTeMaTHYECKOTO
0o0BeKTa, SIBICHHS, TIPOIECCA, BBIIBICHUIO 3aBUCUMOCTEH  MEXIy
00BEKTaMH, SBICHUSIMH, TIPOIECCAMU;



CaMOCTOSITETbHO (GOPMYIUPOBATH 00OOIIEHHS U BBIBOJIBI IO pE3yJbTaTam
MPOBEIEHHOIO HAOIIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IICHMI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTUE MPOLECCA, a TAKKE BBIJBUTaTh
IPEIOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSX.

Pab6ora ¢ ungopmaumeii:

2)

BBISABJIATh Ae(ULIUTHI MH(GOpMALMKU, AaHHBIX, HEOOXOJIMUMBIX IJi1 OTBETa
Ha BOIIPOC U JUJI PELLICHUS 3a]1a4u;
BbIOMpaTh  MHPOPMALIMIO W3  HCTOYHHKOB  PA3JWYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALIUIO
Pa3IUYHBIX BUIOB U (POPM IPEACTABICHHUS;
CTPYKTYpPHUpPOBaTh MH(OpMaIHIO, MPEACTABIATh €€ B pa3InyHbIX (hopmax,
WUTIOCTPUPOBATh IpadUyECcKu;
OLICHUBATH HaJEXKHOCTh uH(popMaIuu 1o CaMOCTOSITETIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

Vuueepcanvnvie  KoOMMyHUKamugHwle  Oelicmeus,  0Oecneyusarom

CchOpMUPOBAHHOCMb COYUANBHBIX HABLIKOE 00YUAIOUJUXCHL.
Oomenue:

BOCIIPpUHUMATh W (QOPMYITUPOBATh CYXKACHUS B COOTBETCTBHH C
YCTIOBUSIMH M TEJSIMH OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3PEHHUsSI B YCTHBIX M NMHUCHhMEHHBIX TEKCTax, MaBaTh MOSCHEHUS II0
X0y pelieHus 3a7a9i, KOMMEHTHPOBATH ITOJIYICHHBIH PE3YIIbTaT;

B X0/I¢ OOCYXJICHHS 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY OOCYXKITaEMOMN TEMBI,
poOJIeMBI, pelIaeMol 3aa4H, BRICKAa3bIBATh UJICH, HAIICJICHHBIC HA MTOWCK
pCIICHUS; COIMOCTABIIATh CBOM CYXICHUS C CYXKICHHSIMH JIPYTHX
YYaCTHHKOB JHMajiora, OOHapyXHBAaTh pa3jiM4de W CXOACTBO TMO3UIUI; B
KOppeKTHOM hopme HhopMyTHpoBaTh pa3HOTIIACHUS, CBOU BO3PAKEHUS;
NPENCTaBIsATh  pe3yibTaThl  pEIIeHUs  3aJa4yd,  JKCIEPHUMEHTA,
UCCIICIOBAHUsA,  TPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3CHTAIIMU U 0COOCHHOCTEH ayTUTOPHH.

CoTpyaHu4ecTBO:

NOHMMAaTh W HUCIOJB30BaTh  NPEHMYIECTBA  KOMAaHIHOW U
WHANBUAYaTHEHON paOOThI MPU PEIICHUH YISOHBIX 3a/1a4; TPUHUMATD I1€JTb
COBMECTHOW JEATEIbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThI, pacTipeAeNsaTh BUABI paOOT, JOTOBAPUBATKLCS, 00CYKIATh MPOIIECC
U pe3yJbTaT padoThl; 0000IaTh MHEHHS! HECKOJBKHX JIIOJICH;

y4acTBOBATh B TPYMMOBHIX (hopMax paboThl (00CYKaeHus1, 0OMEH MHEHUH,
«MO3TOBBIC IITYPMbI» W WHBIC); BBIIOJHATH CBOIO YacTh pPabOTHI H
KOOPJIMHUPOBATh CBOM JEUCTBUA C JPYTMMH YJICHAMU KOMAaHJIBI;
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OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPHUTEPUSIM,
c(hOpMyYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBHS.

3) Vuueepcanvnvie  pezynamuenvie oeticmsus, obecneuusaiom
Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCMU.
Camoopranusanus:

e COCTaBJIATH IUIaH, aJITOPUTM PELIEHUS 3a/1ayu, BEIOUpaATh CIIOCO0 peleHus
C YYETOM MUMEIOIINXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN ¢ y4ETOM HOBOM
UH(pOpPMALIHH.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMU TIO3HABAaTEIbHOM pediaeKcuH KaKk OCO3HAHMS
COBEpILIAEMBIX JEHCTBUN M MBICIUTENIBHBIX IPOLIECCOB, UX PE3YyJIbTATOB;
BIAJETh cIoco0aMu  CaMOIIPOBEPKH, CaMOKOHTPOJIsS Ipolecca U
pe3yJibTaTa pelIeHUsl MAaTEMaTUYEeCKON 3a1a4H;

e TINPEABUIETb TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IPU PELICHUU
3a7]a4d, BHOCUTb KOPPEKTHBBI B JEIATCIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENbCTB, IAHHBIX, HAWIEHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBAaTh COOTBETCTBHUE pE3yJibTaTa IEIU U YCIOBUAM, OOBICHSITH
IIPUYMHBl JTOCTVIKEHUS WIH HEIOCTHKEHUS PE3YJIbTaTOB IEATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

10 KIJIACC

OneprpoBaTh MOHATHAMU: TOUYKA, PsSMas, TUIOCKOCTb.

[IpuMeHST, aKCHOMBI CTEPEOMETPUU M CJCACTBUS M3 HUX IPHU PEIICHUU
rCOMETPUYECKUX 3a/1a4.

OnepupoBaTh NOHATUSAMHU: MAPAIIICIBHOCTD U MEPHEHIUKYIISIPHOCTD MPSMBIX
U TNIOCKOCTEM.

KiaccupunmpoBath B3aMMHOE pACIIOIOKEHUE NPSIMBIX W IUIOCKOCTEH B
MPOCTPAHCTRBE.

OnepupoBaTh MOHSATUSAMU: JBYTPaHHBIM Yyroj, TpaHW JIBYTPAHHOTO YrJa,
peOpo IBYrpaHHOrO yrIJa; JUHEHHBIA Yroj JIBYTPAHHOTO yria; TpaJyCcHas mepa
JIBYTPaHHOIO yTJIa.

OnepupoBaTh MOHATUSIMU: MHOTOTPAHHUK, BBINYKJIBIA M HEBBIMYKJIBIN
MHOTOT'PaHHUK, 3JIEMEHThl MHOTOTPAHHHUKA, MMPABUILHBIA MHOTOT'PaHHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHMKOB (MUpaMujaa; IpU3Ma,
MPSMOYTOJIBHBIA MapajuiesienuIe, Kyo).
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KnaccuduumpoBate ~ MHOTOTpaHHUKH,  BBIOMpas ~ OCHOBaHMS IS
Kiaccuukanuy (BBINYKJIbIE M HEBBIIYKJIBIE MHOTOIPAHHUKHU; MPaBUJIbHBIE
MHOTOI'PaHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBbI, TApaJIEICIUIEb]).

OnepupoBaTh MOHATUSAMHU: CEKYIAs JIOCKOCTb, CEYEHUE MHOTOI'PAHHUKOB.

OOBIACHATH NPUHLIMIIBI TOCTPOEHUSI CEYEHHUH, UCTIOIB3YSl METO/I CIE0B.

Ctpoutrb ceyeHUss MHOTOIPAaHHUKOB METOAOM  CJEAOB, BBIIOJHATH
(BBIHOCHBIE) IIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (Uryp: BUA
CBEpXy, COOKY, CHU3Y.

PemaTh 3a1aun Ha HaAXO0XJAEHHE T€OMETPUUYECKUX BEJIMYUH M0 00pa3lam uiu
aNropuT™MaM, TPUMEHSS] M3BECTHbIC AHAUTUYECKUE METOAbl IPU PEIICHHUH
CTaHJAPTHBIX MAaTEMAaTHUYECKHUX 3a/1ay HA BBHIYMCICEHUE PACCTOSIHUN MEXAY ABYMS
TOYKAMH, OT TOYKM JIO MNPAMOH, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEIIMBAIOUIUMUCS MPSMBIMHU.

PemaTh 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BETUYMH MO o0pa3liaM WIH
aNropuT™MaM, TPUMEHSS] W3BECTHbIC AHATUTUYECKHUE METOABl IPU PEIICHUH
CTaHJAPTHBIX MaTeMAaTHMYECKUX 3aJa4 Ha BBIUHMCIEHUE YIJIOB  MEXIY
CKPEIIMBAIOUIMMUCA TMPAMBIMU, MEXKIYy MNPSIMOA M  IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Boruucnsats 00bEMBI U TIIOMIAAM TTOBEPXHOCTEH MHOTOIPAHHUKOB (TpU3Ma,
nupaMuia) ¢ TPUMEHEHHEM (QOpPMYJ;, BBIYUCISATH COOTHOILICHUS MEXKIY
TUIONIA/ISIMU TIOBEPXHOCTEM, 00bEMaMH MOJJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh MNOHATUSAMH: CHMMETPUS B NPOCTPAHCTBE; LIEHTP, OChb U
IUIOCKOCTh CUMMETPHUU; LIEHTP, OCh U TUIOCKOCTh CUMMETPUU (DUTYPHI.

W3Bnekath, mnpeoOpa3oBbIBaTh M HWHTEPHPETUPOBATH HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPEACTABICHHYIO Ha YepTexax H
PUCYHKaX.

[IpumensaTe reomeTpuueckue (aKThl AN PEIICHUS CTEPEOMETPUYECKUX
3a/1a4, MpeAnoaraloliuX HECKOJIBKO IIaroB PeIIeHNs, €CJIH YCI0BUS PUMEHEHHUS
3a/1aHbI B IBHOH (hopme.

[IpumeHaT, mpocTeiiMe NpPOrpaMMHBIE  CPEACTBA W JIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI [IPU PEILIEHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOoAUTH HpPUMEPH MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJLE U
’KU3HU, PACIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUH B UICKYCCTBE.

[IpuMeHATh MONyYEHHBIE 3HAHUS HA IPAKTUKE: AHAJIM3UPOBATH pEabHBIC
CUTyallud W TPHUMEHITh H3YyYEHHBbIE IOHATHS B IPOLIECCE IIOMCKA PEIICHUS
MaTeMaTHYeCKu CGHOPMYIUPOBAHHON MPOOJIEMBI, MOJEIUPOBATh peajbHbIC
CUTyallUH Ha fA3bIKE TEOMETPUHU, HCCIEAOBaTh IOCTPOEHHBIE MOJEIU C
HCITI0JIb30BAaHUEM T€OMETPUUYECKUX MOHATHI U TEOpeM, annapara aireOpsl; pemarhb
MIPaKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAXOKJEHUEM I€OMETPUUECKUX BEJIMUYHH.
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11 KVIACC

OmnepupoBaTh MOHATHAMH: NWIMHAPUYECKAss TOBEPXHOCTh, 00pa3yroume
WIMHIPUYECKON  TMOBEPXHOCTH;  IHWIWHAP;  KOHMYECKas  TOBEPXHOCTH,
o0pa3ymolire KOHMIeCKOH TTOBEPXHOCTH, KOHYC; cheprudecKkasi TOBEPXHOCTb.

Pacno3naBath Tena BpameHus (HUIMHIP, KOHYC, chepa U map).

OOBIACHATH CIOCOOBI MOTYYEHUS TEN BPALLECHHUS.

KnaccudunmpoBath B3aiMHOE pacioyioxkeHue chepbl U MIIOCKOCTH.

OmneprpoBaTh MOHITHIMHU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA
CEerMeHTa; IIapOBOM CJI0, OCHOBAaHWE LIAPOBOIO CJIOs, BHICOTA IIAPOBOTO CJOS;
L1aPOBOM CEKTOP.

Bbraucnsate  00BEMBI W IUIONIAAM  TIOBEPXHOCTEW  Teld  BpAIICHHSA,
rE€OMETPUYECKUX TN C MPUMEHEHUEM (OPMYIL.

OnepupoBaTh TOHATHSAMH: MHOTOTPAaHHHWK, BIHCAHHBIK B chepy u
ONMCAaHHBIA OKOJO cdepbl; cdepa, BNHCAHHAS B MHOTOTPAHHUK WIW TEJO
BpAIICHUS.

BbaucnsTE COOTHOIICHHUST MEXKIY IUIOMIAAsIMU TIOBEPXHOCTEH U 00BEMaMu
MOI00HBIX TEIL.

N300paxkath u3ydaemble (QUTYpbl OT PYKHM M C TPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BrInosiHATH (BBIHOCHBIC) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTDH CEUEHUS TEJ BPAICHUS.

W3BnekaTh, WHTEPOPETUPOBATH M MPEOOpa3OBbIBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTexax H
PHUCYHKaX.

OnepupoBath MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BbInONHATE  IEHCTBUSA  CIOXKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB W
YMHOXEHHSI BEKTOpa Ha YUCIIO, OOBSICHITh, KAKUMH CBOWCTBaMHU OHU 00J1a/1a10T.

[TpumeHsATh TpaBUIIO MApaIIEICTUIIEAA.

OmneprpoBaTh MOHATHAMU: JEKAPTOBbI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpa, Yrojd MEXIy
BEKTOPAaMHU, CKaJIIPHOE MPOU3BEIEHNE BEKTOPOB, KOJUTMHEAPHbBIE U KOMIIJIAHAPHBIE
BEKTOPBI.

Haxoautb cyMMy BEKTOPOB U MPOU3BEACHUE BEKTOpPA HA YHCIIO, YOI MEXIY
BEKTOpPaMH, CKaJlsipHOE [MpPOU3BENIEHUE, pPACKIAIbIBaTh BEKTOpP IO JBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3amaBaTh MIIOCKOCTh YPaBHEHUEM B IEKApTOBOW CUCTEME KOOPAUHAT.

13



[IpumeHsaTs reomeTpuyeckue (akThl sl PEHICHHS CTEPEOMETPUUYECKUX
3a/1a4, MpeAnoaratoiX HECKOJIBKO IIaroB pelIeHus, €CJIU YCIOBUS PUMEHEHHUS
3a/1aHbl B IBHOM (hopMme.

Pemate mpocteiinine reoMeTpuuecKue 3aJayd Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOAA.

Pemate 3agauM Ha [10Ka3aTENbCTBO MaTEeMaTHUYECKUMX OTHOUIEHUH W
HAXO0XJECHUE F€OMETPUUYECKUX BEITMYMH M0 00pa3laM Wik alropuTMam, IpUMEHss
M3BECTHBIE METO/Ibl TP PEIIEHUH CTAHJIAPTHBIX MAaTEMAaTUUYECKUX 3a/1a4.

[IpumeHsaTh mpocTellliie MpOrpaMMHBIE  CPEICTBA W AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMbI ITPU PEUIEHUU CTEPEOMETPUUYECKUX 3a]1aY.

[IpuBoaUTH TpUMEPHl MATEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
’KU3HU, PacCO3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpyuMeHsATh MONy4YeHHBbIE 3HAHUS HA MpPAKTUKE: AaHAIM3UPOBATH peabHbIC
CUTyallul W TPUMEHSTh HM3YyUYEHHBIE TMOHATHUS B MpOIECCe IOUCKA pEelICHUs
MaTeMaTU4YeCKu C(HOPMYIUMPOBAHHONW MPOOJIEMBbI, MOJIETUPOBATh pealbHbIC
CUTyallul Ha fA3bIKE TEOMETPUHU, HCCIEOBaTh MOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TEOpeM, arrapaTa aireopbl; pemarhb
NPAKTUYECKUE 3a]1a4H, CBA3aHHBIEC C HAXOXKJICHUEM F€OMETPUUYECKUX BEIHUHH.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
bubmmoreka [IOK
1 B 1
BEACHIE B CTCPEOMETPHIO 0 https://m.edso0.ru/1c209e37
9 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnuorexa [JOK
[TapamiensHOCTE IPSAMBIX U IIJIOCKOCTEN https://m.edsoo0.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NMPSAMBIX U 12 bubnuoreka [JOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 v 10 1
FAIEL MEACAY TIPAMBIMEH H [IIOCKOCTAMH https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
5 M 11 1
HOTOTPauHHKH https://m.edsoo.ru/1c209e37
N bu6mmoreka [JOK
6 06 9 1
HEMBL MHOTOTPAHHHKOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1 Et?[i?/?;f;(;ggﬁc 209637
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0
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11 KVIACC

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcbl
bubmmoreka [IOK
T 12
©J1a BpaieHus https://m.edsoo.ru/1c209e37
. bubnuorexa [JOK
006 5 1
BEMBLTET https://m.edsoo.ru/1c209e37
BekTopsl ¥ KOOPAMHATEI B IIPOCTPAHCTBE 10 1 bubmmorexa [TOK
p pA poctp https://m.edsoo.ru/1c209e37
[ToBTOpEeHue, 0600IICHNE, 7 1 bu6moreka [IOK
cUcTeEMaTH3alus 3HaHUH https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuueckue op
n/n Bcero H3ydeHusi | o0pa3oBaTebHbIE
padoTsbI padoThI
pecypcsl
OCHOBHBIC TIOHATHS CTEPEOMETPHU:
TOYKa, MpsiMasi, INIOCKOCTh,
npocTpaHcTBo. [IpaBuna
1 H300pakeHUs Ha PUCYHKAX: 1 bubmorexa HOK
p pHCYH o https://m.edsoo.ru/aecc77cd
M300pakeHUS TIIIOCKOCTEH,
MapajuieTbHbIX MPSMBIX (OTPE3KOB),
CEpEeMHBI OTPEe3Ka
[TonsTusa: nepecekaronecs
2 IUIOCKOCTH, IIepeceKarommecs npsamas 1 bubmorera [IOK
> 1P . P https://m.edso0.ru/2d8a9c99
H IJIOCKOCTh
[TonsaTHs: IEpeceKaronuecs
3 IUIOCKOCTH, IIepeceKaromuecs npsmas 1 bubmorexa LHOK
> TP P https://m.edsoo.ru/db685e73
H IJIOCKOCTE
3HaAKOMCTBO C MHOTOT'PaHHUKAMHU,

4 n300pakeHUE MHOTOTPaHHHUKOB Ha 1 bu6mmoreka [JOK
PUCYHKaX, Ha IPOEKIIMOHHBIX https://m.edso0.ru/a63959ed
yepTekax
HavanbsHbie cBenenus o kyoe u

5 OUpaMUe, UX Pa3BEPTKH U MOJEITH 1 bubmmorexa [IOK

P > MI% Passep ’ https://m.edsoo.ru/b30dff38
CeueHnsi MHOTOTPAaHHHUKOB
6 HauanbHble cBefieHHs 0 KyOe U 1 bubnuoreka [IOK
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IIApaMHU/JIE, UX Pa3BEPTKU U MOJIEIIH.
CeueHust MHOTOIPAaHHUKOB

https://m.edsoo.ru/3d8ffd32

TTonsaTue 00 aKCHOMATUYECKOM

7 MMOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI bubnmorexa LHOK
) https://m.edsoo.ru/Occ5c4fe
CTCPEOMETPHUH U CIEACTBHS U3 HUX
ITousTHe 00 aKCHOMATHYECKOM
8 MTOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI bubnmorexa LOK
’ https://m.edso0.ru/239c8ch4
CTEPEOMETPHUH U CIIEACTBHS W3 HUX
TTouarre 00 akCHOMaTHYECKOM
9 MTOCTPOCHHUH CTEPEOMETPHHU: aKCHOMBI bubnmorexa LHOK
) https://m.edso0.ru/65¢6b106
CTEPEOMETPHH U CIICACTBHS M3 HHX
TTouarre 00 akCHOMaTHYECKOM
10 IIOCTPOEHUU CTEPEOMETPHUH: AKCUOMBI bubmmorexa [OK
P p PHH: https://m.edso0.ru/258fc245
CTEPEOMETPUH U CIICACTBUS U3 HUX
B3anMHOe pacniosiokeHHE IpsSIMBIX B
1 MPOCTPAHCTBE: MEPECEKAIOIINECS, bubnuoreka [IOK
MapaJiyIeIbHbIEC U CKPEIIUBAIOIIECS https://m.edso0.ru/1a2520f6
MpsSIMBbIC
[TapannensHOCTh TPSIMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE:
12 napajuielIbHbIE IPSIMBIE B bubmnorexa [IOK
P p . https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MapaJUICIIBHOCTD TPEX
MIPSMBIX
[TapamiensHOCTh IPSAMBIX U
13 IJIOCKOCTEN B IPOCTPAHCTBE:! bubnuoreka [IOK
[TapamiensHOCTE IPSMOM U https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 VYTrubl ¢ cOHanpaBlIeHHBIMU bu6mmoreka [JOK
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CTOPOHaMHU https://m.eds00.ru/9f4071b9
15 VYros Mexy npsiMbIMU B bubnmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsMbIMU B bubnuorexa [JOK
IIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapamienpHOCTB IIJIOCKOCTEM: bubnnorexa [JOK
MapaJyieabHbIE TNIOCKOCTH https://m.edso0.ru/2e18f255
18 CpoiicTBa napajuIeNbHbIX MIIOCKOCTEN brbmmorexa [OK
P https://m.edso0.ru/e504d656
[Ipocreiinre npocTpaHCTBEHHbIE
19 (Gurypsl Ha MIOCKOCTHU: TETPAI] bubamorexa [JOK
P - TETPadIp, https://m.edsoo0.ru/4a28dc02
KyO, mapaJuienenumnesa
. bubmuorexa [JOK
20 II
OCTpoFitHe Cereihr https://m.edsoo.ru/1d434d0f
. bu6mmoreka [IOK
21 Hoctpoertne ceueriit https://m.edsoo.ru/ec26fe5d
KonTtponsHas padoTa o tTeme
"IIpsiMbIe ¥ TIJIOCKOCTH B bubnuoreka [JOK
22
npocrtpanctse. [lapannenbHoOCTh https://m.edso0.ru/9a0a9e56
MPSAMBIX U IIOCKOCTEH"
[lepnieHIUKyNIAPHOCTD MPSMOM U
23 HH(I))CKO(:‘[;“I/I'}II'IG pneH UK JP;H HBIC bubmmorexa [IOK
- HCPHCIAMIIAP https://m.edsoo.ru/b19f6a5d
MIPSIMBIE B IPOCTPAHCTBE
24 IIpsimbie mapanenbHbIe U bubnnoreka [JOK
MEePIEHIUKYIISPHBIE K IUNIOCKOCTU https://m.edsoo.ru/0ac11c95
o5 [Ipsimble mapasienbHble U bubnuoreka [IOK
MEePIEHIUKYIISPHBIE K IUNIOCKOCTU https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHuKyIIpHOCTH bubnuoreka [IOK
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IPSIMOM U TUIOCKOCTHU

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHuKyIspHOCTH bubmuorexa [IOK
PSIMOM U TUIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsmoit bubnuorexa [JOK
NEPIEHIUKYIISIPHON INIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsmoit bubnnorexa [JOK
MEePIEHANKYISIPHOMN IIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsmoit bubnuorexa [JOK
NEPIEHIUKYIISIPHON INTIOCKOCTH https://m.edso0.ru/7d18834b
[eprieHAUKYISAp ¥ HAKIIOHHBIE:

31 paccTOSIHAE OT TOYKH JI0 IJIOCKOCTH, l:g?;;f;i?ﬁg 3c477d3
paccTOsIHAE OT MPSAMOU JI0 TUIOCKOCTH RS-, '
[eprieHAUKYISAp ¥ HAKIIOHHBIE:

bub. OK

32 paccTosiHME OT TOYKH JI0 IJIOCKOCTH, htI;Isz'I/I;I;T:;(sigru I66fefadd
PacCTOSHHUE OT MPSAMOH [0 TIOCKOCTH T '
[leprienAnKyIsAp ¥ HAKIOHHBIE!

bub. OK

33 paccTosiHUEe OT TOYKH JI0 MJIOCKOCTH, htI;Isz'I/P/I;T:cIiigru /a5h7b8e3
PAcCTOSIHUE OT MPSIMOM [0 IIJIOCKOCTH T '
[leprienAuKysAp U HAKIOHHbIE!

34 paccTosiHMe OT TOYKH JI0 IJIIOCKOCTH, Et?i?;l;fcli(sigg}zbee 22be
PacCTOSHKUE OT MPAMOI 0 IIOCKOCTH a— '

35 VYTIiael B IPOCTPAHCTBE: YIOJI MEXIY bubnnoreka [JOK
MPSAMOU U TIJIOCKOCTHIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHbIN yroJi, TMHEHHBIN yromi bubnuoreka [IOK
JBYTPAHHOIO yria https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHbIN YroJ, JUHEHHBIN YroJ bubnuoreka [IOK

JIBYTPAaHHOTO yria

https://m.edsoo.ru/c7c777ed
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[lepneH IUKyYIAPHOCTD INIOCKOCTEN:

38 MPU3HAK MEPICHIUKYISIPHOCTH IBYX bubmorexa LIOK
. https://m.edsoo.ru/ec3e2da3
IJI0CKOCTEN
[lepneHUKYISIPHOCTD INIOCKOCTEN:
39 MPU3HAK MEPICHIUKYISIPHOCTH IBYX bubnuorexa LIOK
- https://m.edsoo.ru/ed9e2a8e
IJI0CKOCTEN
[lepneHMKYISIPHOCTD INIOCKOCTEN:
40 MIPU3HAK MEPHEHIUKYISIPHOCTH IBYX brbmmorexa [OK
. https://m.edsoo.ru/ba75dc57
IJI0CKOCTEH
41 Teopema o0 TpEX nepneHANKYIIpax bubamorexa [JOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nmepneHAUKYIIpax bubamorexa [JOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepHeHANKYIApAX Bubnmorexa [JOK
https://m.edso0.ru/9f246736
KonTtponsHas padoTa o remam
44 "TlepneHIUKYIIPHOCTD IPSAMBIX U bubnuoreka [IOK
miockocter" u "Yriael Mexay https://m.edsoo.ru/5b971ef3
MPSMBIMU U IJIOCKOCTAMU"
[loHsiTe MHOTOTpaHHUKA, OCHOBHBIE
3JIEMEHTbl MHOTOTPAHHUKA,
45 BBIMYKJIBIE U HEBBIMYKJIbIC Bu6mmorexa LIOK
B https://m.edsoo.ru/2d24e873
MHOTOI'PaHHUKH; pa3BEPTKa
MHOTOI'PaHHUKA
[Ipu3ma: N-yroyipHas npu3Ma; rpaHu v
46 OCHOBAHUS IIPU3MBL; IIpsIMast U bubnuoreka [IOK

HaKJIOHHaA MPU3MBbI; OokoBas u
TMOJIHaA NOBEPXHOCTH MMPU3MEIL

https://m.edsoo.ru/b4ad63ad

21



https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad

[Tapamienenunen, IpsMOYTOJIbHBIN

bubmuoreka [JOK

47 .
NapajuleIenuIe]] U €ro CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuaa: N-yronbpHas MAPaAMHUIA,
I'PaHU ¥ OCHOBaHUE IMAPAMUJIBI;
48 OOKOBAsI U IOJIHAS [IOBEPXHOCTh bubmorexa LHOK
P N https://m.edsoo.ru/fblcd0a5
MAPaMUJIbI; IPABUIIbHAS M yCeUEHHAS
paMuIa
[TpaBuTbHBIE MHOTOTPAHHUKH
MTOHATHE MPABUITHHOTO

49 MHOT'OTPaHHUKA; PAaBUJIbHASA ITpHU3Ma bubnuoreka [IOK
Y MIpaBUJIbHAS THPAMUJIA; IPABUIIbHAS https://m.eds00.ru/074c8865
TpeyrojbHas MUpaMua u
MIpaBUWJIbHBIN TETpadIp; KyO
[IpencraBienue o MpaBUIBHBIX

50 MHOTOI'DAaHHHUKAX: OKTad]I bubmmorexa [OK

P ’ P> https://m.edsoo.ru/a0fdd5bf
JOJIeKa’Ip U UKOCAdIP.
CummMeTpus B MPOCTPAHCTRE:
CUMMETPHUS OTHOCUTEIIBHO TOYKH,

51 MPAMOM, TIIOCKOCTH. DJIEMEHTHI bubnuoreka [JOK
CHUMMETPHUHU B MUPaMUIaX, https://m.edsoo.ru/b9e777d9
napajuiesienune1ax, NpaBuiIbHbIX
MHOTOTPaHHUKAX
Brruncnenue >eMeHTOB

52 MHOTOIPDAaHHUKOB: pEOpa, IruaroHan bubmorexa [IOK

P - Peopa, ’ https://m.edsoo.ru/6cdbecef
yTIIBI
[Tnomans OOKOBOM MOBEPXHOCTH U
N N bubmuoreka [JOK
53 MOJHOW MOBEPXHOCTHU MPSAMOI

MPpU3MBI, IJIOIIA/lb OCHOBaHHﬁ,

https://m.edso0.ru/37d84157
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TeopemMa 0 OOKOBO MOBEPXHOCTH
HPSIMOM IIPU3MBI

[Tnomans OOKOBOM MOBEPXHOCTH U
IIOBEPXHOCTH ITPABUIIBHON

bubmmoreka [{OK

>4 HHpaMHUHH’ feopema o HHOH?_aHH . https://m.eds00.ru/5603e30b
OOKOBOI IOBEPXHOCTH YCEUEHHOM
nupaMuabl
55 KonTponsHas pabora no teme bubnnorexa [JOK
"MHororpaHHuKT" https://m.edsoo.ru/a95f5c04
N bubmuorexa [JOK
II
56 OHATHE 00 00BEMe https://m.edso0.ru/7ad0020b
N bubmuorexa [JOK
7
> OObEM mupamu el https://m.eds00.ru/235171b3
N bu6mmoreka [IOK
>8 OOBEM mHpamH LI https://m.edsoo.ru/f47dfefd
N bu6mmoreka [IOK
59 OObEM mupamu el https://m.eds00.ru/79¢10312
N bu6mmoreka [JOK
60 OObEM mupamu el https://m.edsoo.ru/2faadc3f
N bu6mmoreka [JOK
61 OObEm npH3MEI https://m.eds00.ru/79853608
N bubmuoreka [JOK
62 0
OOBEM HpH3MEI https://m.eds00.ru/1e053890
N bubmuoreka [JOK
63 0
OOBEM HpH3MEI https://m.edso0.ru/482d3f51
64 KonTponeHas paboTa o teme bubnuoreka [IOK
"O06BbEMBI MHOTOTPAaHHUKOB" https://m.eds00.ru/28a6573c
65 [ToBTOpEHue, 06001eHNe bu6mmoreka [JOK
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cucTeMaTu3anys 3HaHuH.
[TocTpoenue ceueHuit B
MHOTOTpaHHUKE

https://m.edsoo.ru/098bedad

[ToBTOpenue, 06o0IIEeHNE
cucTeMaTu3anys 3HaHuH.

66 Beruncnenue paccTosHUM: MEXIY 1 bubnuorexa [JOK
JBYMS TOYKaMH, OT TOYKH J0 MPsMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JIO TJIOCKOCTH, MEXKTY
CKPEIIUBAOIIUMHUCS TTPSIMBIMU
bu6moreka [IOK
67 Htorosas koHTpoJbHAs paboTa 1 httos://m.edsoo.ru/b9146bc0
[ToBTOpEenHue, 0600IIEHNE
CHCTEMAaTH3alIMs 3HAHUI.
Brrunciienue yrioB: Mex
68 CerH_[I/IBaIOHl}I:IrMI/ICSI HpHDfIiMH, 1 bubmorexa OK
. https://m.edsoo.ru/56765e8b
MEXy MPSIMOU U TIJIOCKOCTBIO,
JBYTPAHHBIX YTJIOB, YIJIOB MEXIY
IIOCKOCTSIMH
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KVIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
Ne aTa nudpoBbIe
Tema ypoka Konrpoabubie | IlpakTuuyeckue A op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
Cdepa u map: neHTp, paamnyc,
1 IUaMeT); IIOalb HOBEPXHOCTH 1 bubnmorexa LOK
p; p https://m.edsoo.ru/0341bc2b
cepbl
Bsaumnoe pacnonoxenue chepsl u
bu6moreka [IOK
2 IJTOCKOCTH; KacaTelnbHas IIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; mromanb cepol

3 N3o006paxkenue chepsl, mapa Ha 1 bubnuoreka [IOK
mwiockoctu. CeueHus mapa https://m.edsoo.ru/bc15f7f2
HunuHaapudeckas TOBEPXHOCTb,

4 00pa3yromue MHIHHIPUICCKOM 1 bubnuoreka [IOK
MOBEPXHOCTH, OCh LIMJIMHIPUIECKON https://m.eds00.ru/6054b8cl
MMOBEPXHOCTHU
HunuHap: ocHOBaHMS M OOKOBas

5 MMOBEPXHOCTh, 00pa3yromas 1 OCh; 1 bubnuoreka [JOK
IIoIaas OOKOBOM U ITOJIHON https://m.edsoo.ru/188f6216
MMOBEPXHOCTHU
N3obpaxenne muiInHapa Ha
IIOCKOCTH. Pa3BépTka nunuaapa.

6 Ceuenus muIMHJIPA (TIOCKOCTHIO 1 bubmorexa [IOK

N P ’ https://m.edso0.ru/016e25eb
napayienbHON UITN
MEePIEeHIUKYISIPHOUN OCH IUIUHAPA)
7 Konnueckas moBepXHOCTb, 1 bu6mmoreka [JOK
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o0Opa3yrIne KOHUIeCKOU
IIOBEPXHOCTH, OCh U BEpPILKHA
KOHMYECKOW IMOBEPXHOCTH

https://m.edsoo.ru/c94ba09b

Konyc: ocHOBaHue u BepIMHa,

8 oOpa3yroinas U 0Ch; IJIOMAIb bubnuorexa LIOK
. . https://m.edso0.ru/897dd3b2
OOKOBOII U TIOJIHOW MOBEPXHOCTH
VYceu€Hnsiit KoHyC: 00pa3 ue u
9 BBICOTA; OCHOB&IZI/I?[ u gOKZI:;: brbmmorexa [OK
’ https://m.edso0.ru/1468bab3
MTOBEPXHOCTh
N3006paxkenue koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTHIO, bubmuorexa [JOK
MapajuieJIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
IJI0CKOCTBIO, IPOXOSIEH yepes
BEPIINHY)

1 KomOunarmus Ten BpamieHus u bubnuoreka [IOK
MHOTOT'PAHHUKOB https://m.edsoo.ru/3cefl10e5
MHoOrorpaHHuK, OMMCaHHbIA OKOJIO

12 cdepsr; cepa, BucaHHas B bubnuoreka [JOK
MHOTOTI'PaHHUK WJIH B TEJIO https://m.eds00.ru/0b136158
BpallleHUS

13 [Tonsarue 06 00bEMe. OCHOBHBIC bubmuoreka [JOK
CBOMCTBAa 0OBEMOB TeII https://m.edso0.ru/26a03fb7

N bubmuoreka [JOK
14 O6ném nuHKpa, KoHyca https://m.edso0.ru/5513d87b
N bubmuoreka [JOK
15 OObEm wiapa u oA, chepe! https://m.edsoo.ru/d189bde2
16 ITooOHBIE TENa B MPOCTPAHCTBE. bubnuoreka [IOK
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https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2

COOTHOIICHUS MEXTy IIOIIAIMU
MOBEPXHOCTEH, 00BEMAMHU
MOJA0OHBIX TEJ

https://m.edso0.ru/810cfleb

17 KonTposnsHast paboTa mo Temam bubnuorexa [JOK
"Tena Bpamenus" u "O0beMbI Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha miockocTu U B bubnuorexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnosxeHune 1 BBIYUTaHHE BEKTOPOB brbmmorexa [OK
https://m.edso0.ru/23f4f089
20 YMHOKEHHEe BEKTOpa Ha YHUCIIO bubamorexa [JOK
https://m.edsoo.ru/dee379eb
Pasznoxxenne BexTopa 1o Tpém
21 HEKOMIJIaHAPHBIM BEKTOPaM. bubamorexa [JOK
https://m.edsoo.ru/a28fd74e
[IpaBuino napamwienenunena
Pemenne 3amad, CBI3aHHBIX C
22 MIPUMEHEHHUEM MPABHII JCHCTBUN C bubmorexa OK
https://m.edso0.ru/5a827900
BEKTOpaMu
[IpsimoyromnpHas cucrema
23 KOOpJIMHAT B IPOCTPAHCTBE. bubnuoreka [JOK
Koopnunatsl Bexkropa. [Ipocreiimue https://m.edso0.ru/48db7058
3a/1auM B KOOpAWHATaX
24 Yroa Mexay BEKTOpaMH. bubnnoreka [JOK
CkansipHO€ MPOU3BE/IEHUE BEKTOPOB https://m.edsoo.ru/725effc4
o5 Brrunciienue yrios Mexuay bubnuoreka [IOK
MIPSAMBIMU U IIJIOCKOCTAMH https://m.edsoo.ru/8efbe78e
KoopauHaTHO-BEKTOPHBIN METOA Bu6miorexa IOK
26 IIPY PELICHUH T€OMETPUUECKUX

3aaa4

https://m.edsoo.ru/d3alfe30
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https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/d3a1fe30

KonTtposnsHas paboTa o teme

27 "BeKTOophl U KOOpAUHATHI B 1 bubmiorexa LIOK
. https://m.edsoo.ru/77c22fc5
MPOCTPAHCTBE
[ToBTOpEHUe, 0600IICHNE U
cucremaTusaius 3Hanui. OCHOBHBIC bub6mmoreka [{OK
28 1
¢burypsl, (hakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPU T
[ToBTOpEeHue, 0600IICHNE U
29 cucteMartu3aius 3Hanuii. OCHOBHbBIE 1 bubnuorexa [JOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edso0.ru/078cd184
TUTAHUMETPUHT
[ToBTOpEeHUE, 0600IIEHNE 1
30 cUCTeMaTH3alys 3HaHU. 3a1auun 1 bubmuorexa [JOK
IJTAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
perieHus
[ToBTOpEeHue, 0600IICHNE 1
31 cHCTeMaTH3alus 3HaHui. 3a7aun 1 bubmuorexa [JOK
IJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/4dffda97
pereHus
[ToBTOpEeHUE, 0600IICHNE 1
32 cucteMaTusaums 3HaHui. OCHOBHBIE 1 bubnuorexa [JOK
¢burypsl, GhakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH
bubnuoreka [JOK
33 Hrorosas konTpostbHas pabota 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEHue, 06001IeHNE U 1 bu6mmoreka [JOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34

28



https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

[TPOTPAMME
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