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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 06a30BOro ypOBHS Jis
oOyvaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, NPEIBABIICMBIX K
MaTeMaTHYeCKOMY OOpa3oBaHWIO, H TPAIUIMA POCCUIICKOTO 00pa3oBaHMs.
Peanmuzarnust mporpaMMbl 00ecTieunBaeT OBJIAJICHUE KIIFOUEBBIMH KOMITETEHIUSIMH,
COCTaBJISIFOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCH.

HEJAN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETPUM Ha YPOBHE CpeaHero oOIero
oOpazoBaHus OOYCJIOBJIEHA MPAKTUYECKOW 3HAYUMOCTHIO METANpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOy4YeHHUsS T€OMETPUH B HAMPABICHUU JIMYHOCTHOTO
pa3BuTHs OO0yyaromuxcsi, (GopMUpOBaHUS (YHKIMOHAIBHOW MaTeMaTUYeCKON
IPaMOTHOCTH, U3YYECHHS IPYTUX y4eOHBIX AUCHUIUIMH. PazBuTHe y oO0yyarouumxcs
NPaBUJIBHBIX TPEACTABICHUNA O CYIIHOCTH M MPOUCXOKIECHUH T€OMETPUUYECKUX
a0CTpaKkIMii, COOTHOIIEHUH PEATbHOTO M UACAIBHOIO, XapaKTepe OTPaKCHHUS
MaTEMATUUYECKOW HAYKOU SIBJIEHUH U MPOILIECCOB PEAJTLHOT0 MUPA, MECTE TEOMETPUHU
B CUCTEME HayK U POJIM MAaTEMaTUYECKOT0 MOJICIIMPOBAHUS B HAYYHOM MO3HAHUH U
B IIPAKTUKE CIIOCOOCTBYET POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS YUAILITUXCS, a
TaK)KE€ KAa4yeCTB MBIIUJICHUS, HEOOXOAMMBIX MJIA aJanTallid B COBPEMEHHOM
o01iecTBe.

['eomerpust siBIsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHHsA, TaK KaK OO0ECIEeYMBACT BO3MOXKHOCTh M3YUYCHHS Kak
JUCUUIUIMH €CTECTBEHHO-HAYYHOU HAaIpaBJIE€HHOCTH, TAaK U T'YMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE€ TPU H3YUYCHUU OO0YyUYaAIOIIUMHUCS
MOHSATUUHBIX OCHOB T€OMETPHUH U TOCTPOCHHUU IIEMOYKHU JOTUUECKUX YTBEPKICHUIN
B XOJI€ pEUIEHHS TeOMETPUYECKHX 3a/Jad, YMEHUE BBIIBUIaThb U OIPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCMOJIB3YIOTCS MPHU PEIICHUU 3aJa4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKHU.

YMeHue OprUeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYUIECTBEHHYIO POJb BO
BCEX 00JIacTSIX NEATEeNIbHOCTH uenoBeka. OpueHTalus 4ejloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBHE €ro COIUAIBHOTO ObITHS, (opMa
OTPaXKEHUSI OKPYKAIOUIETO0 MUPA, YCIOBHE YCHEIIHOTO MO3HAHUS U AKTUBHOTO



npeoOpa3oBaHusi  JEUCTBUTENBHOCTU.  OnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpa3zamMu 00bEIUHSET pa3Hble BUIbI yUEOHOU U TPYIOBOM IESTEIbHOCTH, SABIISIETCS
OJIHUM M3 MpO(PEeCcCHOHATBHO BaXXKHBIX KayecTB, IMO3TOMY akTyajbHa 3ajaya
¢opMupoBaHusi |y  OOydYalOIIMUXCA  MPOCTPAHCTBEHHOI'O  MBIIUICHHUS  Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON AESATEIbHOCTH [0 MHOTUM HaIlpaBICHUSIM.

Lens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareabHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs yepe3 odecrneyeHue BO3MOKHOCTH MTPUOOPETEHHS M HCTIOIb30BAHUS
CUCTEeMAaTHYECKUX TCOMETPUUYECKUX 3HAHUM ©  JEHCTBHHA, CHEnu(UIHBIX
r€OMETPUHU, BO3MOXKHOCTM  YCHEIIHOTO  MPOJOJDKEHHUS  0o0pa3oBaHMsS 1O
CHEIUATbHOCTAM, HE CBSI3aHHBIM C MIPUKJIAJIHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma no reoMeTpur Ha 0a30BOM YpOBHE IIpe/lHa3Ha4Y€Ha IS
00y4aroNMXCsl CPeHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHUH
Ha YpOBHE OCHOBHOIO oOmiero oopa3oBanusa. Takum oOpa3om, oOyuaromuecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTB 00IIIME€ MaTEMAaTHYECKUE YMEHUS, CBA3aHHbBIE CO
cnenupUKol reoMeTpur U HeoOXOJIMMBIE JUIsl KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3Toro, oHM UMEIOT BO3MOKHOCTh U3yYUTh T€OMETPHUIO OoJiee IIyOOKo, eciiu
B JlaJbHEHIIEeM BO3HUKHET HEOOXOJMMOCTh B TE€OMETPUUYECKUX 3HAHUAX B
npodeccuoHaIbHOM 1eITeTbHOCTH.

JlocTkeHue el OCBOEHUS TMPOrpaMMbl OOECIIEYUBAETCS PEIICHUEM
COOTBETCTBYIOIMX 3adad. [IpHOpUTETHBIMH 3aJayaMH  OCBOCHHS  Kypca
«I"eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHUe MPEACTABICHHS O MHOTOIPAaHHUKAX U TeIaX BPAIICHUs KaK
0 BROKHEUIIUX MAaTEeMAaTHYECKHX MOJEISAX, MO3BOJISIONIMX OMHCHIBATH U
U3y4aTh pa3Hble SBICHUS OKPYKAIOLIEr0 MUPA;

e (dopMUpOBaHHE YMEHHUS paclo3HaBaTh Ha YEpTEXkKax, MOJAEIHAX U B
pealbHOM MHpE MHOTOTPAaHHUKH U TeJla BPaIICHHUS;

e OBJIAQJICHHE METOJaMH PELIECHUS 3a/1ay Ha MOCTPOEHHUS Ha M300pakeHUsX
POCTPAHCTBEHHBIX PUTYD;

e (GopMHpOBaHHWE YMEHHsS OINEPUPOBATH OCHOBHBIMH TMOHATHUAMU O
MHOTOTPAHHUKAX M TeJlaX BPAIICHUS U UX OCHOBHBIMH CBOWCTBaMU;

e OBJAJCHHE  QJrOPUTMAMM  pEIIEHHS  OCHOBHBIX  THIOB  3ajad;
(GopMupoBaHuE  yMEHHUS TPOBOJUTH  HECIOXKHBIE JOKa3aTelIbHbIC
paccyKIeHusi B XOJE pEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
MPAKTHYECKUM COJIEPIKaHUEM;



e Pa3BUTHUE MHTEJUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHN 00yJarommxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIEIOBATEILCKUX YMEHUM, KPUTUUYHOCTHU
MBIIUICHUS;

e (opmupoBaHue PYHKIIMOHATBHON IPaMOTHOCTH, PEJIEBAHTHON Fr€OMETPHH:
yYMEHHUE PaCIlO3HABATh MPOSBICHUS TEOMETPUUECKUX MOHITUH, 00BEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYaIUsAX U MPU U3YYCHUU
IpYrux  y4eOHBIX  MPEIMETOB, MPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, POopMyIUpOBaTh UX Ha A3BIKE T€OMETPUH U CO3/1aBATh
FEOMETPUYECKUE MOJICNIM, TPUMEHATh OCBOEHHBIH TIeOMETPUUYECKUI
anmapar A pelIeHus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIICHUBATh MOJIYYEHHBIE PE3YIIbTAThI.

OTnuuuTEeNbHOM OCOOEHHOCTHIO MPOTPaMMBbI SIBISIETCS BKIIOUEHUE B KypC
CTEepEOMETPHH B Hayaje ero U3y4yeHus 3a/1a4, pelaeMbiX Ha YPOBHE HHTYUTHBHOIO
NO3HAHUS, W OINpeAeNIEHHBIM 00pa3oM OpraHu3oBaHHas padoTa HAJl HUMH, 4YTO
CIIOCOOCTBYIOT ~Pa3BUTHIO JIOTMYECKOTO M MPOCTPAHCTBEHHOTO MBIIUICHHUS,
CTUMYJIUPYET NMPOTEKaHUE HHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K JaTbHEHIIIEMY
U3YUYCHHIO TIPEIMETA.

[Ipennourenue oTAa€TCs HArISAHO-KOHCTPYKTUBHOMY METOIY OOY4YEeHUsI, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-
NPaKTUYECKON AEeSATEIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
y4daluxcs B Kypce CTEpEOMETPHUH MPOBOAUTCA 3a CUET PEIICHHUS 33724 Ha CO3/IaHHE
IPOCTPAHCTBEHHBIX 0O0pa30B W 3aJady Ha OINEPUPOBAHHUE MPOCTPAHCTBEHHBIMU
obOpazamu. Co3ganue oOpa3za TMPOBOJUTCA C OMOPOM HA HATJIAIHOCTh, a
OTepupoOBaHUE 00PAa30M — B YCIOBUAX OTBJICUEHHUS OT HATJIAHOCTH, MBICIEHHOTO
U3MEHEHHUS €r0 UCXOJIHOTO COJIEPHKAHUSA.

OcHoBHBIE cojaepkaTenbHble JUHUU Kypca «I'eometpum» B 10—11 kmaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B POCTPAHCTBEY, «Tena BpaleHus»,
«BEeKTOpBI U KOOPAMHATHI B IMIPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUN
pacmnpenensieTcss He TOJIBKO MO COACePKATEbHBIM JTHHUSAM, HO H 110 T0J1aM 00Y4YEeHUS
Ha YPOBHE CpeHEro o01ero oopa3oBaHusl.

Conepxxanue o00pa3oBaHMs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3ybTaTaM
OCBOCHHS paboyeil mporpaMMbl, pachpenelEHHbIM [0 ToaaM OOydYeHHs,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, dYTOOBI OBIIAJICHUE T'ECOMETPUUCCKUMHU
MOHSATHUSMHU U HABBIKAMH OCYUIECTBIISIIOCH MOCIEIOBATEIBHO U MOCTYNATENbHO, C
COOI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKITIOYAIINCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYarONIUXCs, PaCHIUpss U
yriyossist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIEC CBS3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE



Ha uzydenue reomerpun otBoautesa 2 yaca B Henento B 10 kimacce u 2 yaca B
Henento B 11 kiacce, Bcero 3a aBa rojia o0y4yenus - 136 yueOHbIX yaca.



COIAEPKAHUME YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTepEOMETpUU. Touka, mpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICJICTBUA U3 HUX.

B3anMmHOE pacnonokeHue MpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOLINECS,
napajuielbHble M CKpellMBaroluecss mnpsMble. [lapamienbHOCTs MOpSIMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: IMApajulebHbIE MPSIMBIE B  IPOCTPAHCTBE;
NapauIeIbHOCTh TPEX MPSAMBIX; NMAPAJUIEIBHOCTh MPSAMON M IUIOCKOCTU. YTIIBI C
COHAIPABJICHHBIMM CTOPOHAMM; YroJ MEXAY NpsIMbIMU B MPOCTPAHCTRBE.
[TapamienbHOCTh MIIOCKOCTEN : TapalIeNIbHbIE TIIOCKOCTH; CBOMCTBA NapalieIbHbIX
miockocTeit. IIpocTelinue mpocTpaHCTBEHHBIE (PUTYPHI HA TIJIOCKOCTH: TETPadp,
KyO, MapajieJenunesa; IoCTPOCHHE CEUCHHUI.

[TeprieHAUKYJISIPHOCTH NPAMOMN U MJIOCKOCTU: MEPHEHIAUKYIISIPHBIC MPSIMBIE B
MPOCTPAHCTBE, NPSIMbIE MAapaJUICIbHbIE W TMEPHEHIUKYJSIPHBIE K IJIOCKOCTH,
OPU3HAK TEPNEHAUKYISIPHOCTH TMPSMOA U IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPNEHIUKYISPHON IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: YIOJ MEXKIY MNPSMOU U
IUIOCKOCTBIO;  JIBYTPAHHBIA  yroji, JIMHEHMHBIM Yrojll JBYIPaHHOrO  yrija.
[lepnieHaAUKYIISIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JI0 TTOCKOCTH, MPOEKIUS GUTYPHI HA TUIOCKOCTh. [leprneHuKyasspHOCTh
IJIOCKOCTEM: MPU3HAK IEPIEHINKYJSIPHOCTH ABYX IUIOCKOCTEM. TeopeMa o TpExX
NEPHEHIUKYISApaX.

MHoOrorpaHHuKu

[loHsiTHE MHOTOIpPaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBIITYKIIbIC
Y HEBBIIYKJIbIE MHOIOTPAHHUKU; pa3BEPTKa MHOTOrpaHHuka. [Ipusma: nN-yronpHas
Mpu3Ma; TpaHU W OCHOBAHUS MPU3MBI; MpsSMasi U HAKIOHHAs MPU3MBI, OOKOBasi U
MIOJIHAs ITOBEPXHOCTH IIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajuiejienunes; 1 ero cpoucrtsa. I[lupamupa: N-yrospHas nupamuia, TPpaHd U
OCHOBaHUE MHUPaMUIbl; OOKOBAas U MOJHASA MOBEPXHOCTh MUPAMUIBL, IPABUIIbHAS U
yced€éHHas mnOupamMuga. OJEMEHTbl Mpu3Mbl U nupamuabl. [IpaBunbHble
MHOTOI'PaHHUKHU: MOHSATHE NMPAaBWIBHOTO MHOTOTPAaHHMKA; NPaBWIbHAs NpPU3Ma U
MpaBWIbHAS THUPAMUIA; NpPABWIbHASA TPEYroiabHAs MNHUPAMUJA W IPABUIIBHBIN
TeTpa’ap; KyO. IlpencraBieHre O NPaBUIBHBIX MHOTOTPAHHHMKAX: OKTadp,
noaekasap v ukocaxap. CedueHus: Mpu3Mbl U MUPAMU/IBL.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, IMPSIMOM,
IJTIOCKOCTH. DJIEMEHTHl CHMMETPUH B TUPAMUJIAX, MapaJuIeIenuIe1aX, TPaBUIbHBIX
MHOTOIPaHHHUKAX.



BbrunciieHne 31€MEHTOB MHOTIOIPAHHHMKOB: pEOpa, OUaroHaiv, YIJIb.
[Inomaar OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IJIOLIAAb OCHOBAHMM, TEOpEMa 0 OOKOBOM MOBEPXHOCTH NpsiMOM ipu3Mel. [ nomansb
OOKOBOM IOBEPXHOCTH M MOBEPXHOCTH NPABWIBHOW NHPAMUJIBI, TEOpEMa O
wiomaan yceu€Hnon nupaMuipl. [lonsitue 06 06béme. O6bEM UpamMuabl, IPU3MBIL.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONMICHUS MEXKIY IUIOMIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.

11 KJIACC

TeJia BpalueHus

[Hununapuyeckas MTOBEPXHOCT, obOpazyrorue HAJIAHAPUYECKOU
MOBEPXHOCTH, OCh IWJIUHJPUYECKON TMOBEPXHOCTU. LlUIuUHApP: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpasyrolias M OCh;, IJIOMAAs OOKOBOW U TMOJHOM
MOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yroIue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON MoBepXxHOCcTH. KOHYC: OCHOBaHWE M BepIInHA, 00pa3yromasi
¥ OCh; TUTOIIATb OOKOBOM U MOJTHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoIne
U BBICOTA; OCHOBAaHMS M OOKOBast TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETpP; IJIOIAb MOBEPXHOCTH C(hEpHI.
B3aumnoe pacrnonoxenue chepbl U IMIIOCKOCTH; KacaTelabHas MIOCKOCTh K cepe;
I0a b cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BEépTka HUIUHIpPA U KOHYCA.

KomOunaruu Ten BpaleHus 1 MHOTOIpaHHUKOB. MHOTOTpaHHUK, ONTMCAHHBIN
okoJio cdepsl; chepa, BiMcaHHAS B MHOTOTPaHHUK, WM TEJIO BPAICHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 00 00bEMe
NpsIMOYTOJIBHOTO Mapajuienenunena u ciuenctsus u3z He€. OOBEM IMIMHIpA,
konyca. O0BéM mapa u miomab chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TEJL.

Cedenus muMHapa (MapajiiedbHO U MEPIEHIUKYIISIPHO OCH), CEYEHUSI KOHYCa
(mapaeabHOe OCHOBAHUIO M IIPOXOJSIIEE Yepe3 BEPIINHY), CEUCHHUS 1Iapa.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. CloKeHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHME BEKTOpPA HAa YUCIO. Pa3noxkeHue BekTopa 1o TpéM HEKOMILUIAHAPHBIM
BekropaMm. IIpaBuno mapamnenenunena. Pemenwe 3agay, CBSA3aHHBIX €
MPUMEHEHUEM TMpaBWi JACUCTBUUA ¢ BekTopamu. [IpsamoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopnunatel Bektopa. IIpocreimme 3amaun B
KOOpAMHATaX. Yron Mexay BekTopamu. CKaasipHOE NPOU3BEINCHHUE BEKTOPOB.



Boeruucnenue yrinoB Mexay NMPSMBIMHA M IDIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUN T€OMETPUUECKUX 3a1a4.



IIVTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxknanckoe Bocniutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO WIEHAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiecTBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIUSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MAaTEMAaTHYECKOM IIKOJIBI,
K HCTOJb30BAaHUIO ATUX JIOCTIKCHMH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHHUEM IyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapo/a;
c(OpPMHPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHUS, OSTUYECKOTO  IOBEACHHS,
CBA3aHHOI'O C NMPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN HAYKU U JEATEIbHOCThIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIJIa B TOCTPOECHUE YCTOMYUBOTO OYIYILIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAs 3CTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUM, PACCYKICHHI; BOCIPUUMYHNBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA.

Du3nyecKoe BOCIIMTAHME:

c(hOpPMHUPOBAHHOCTHIO YMEHHS TMPUMEHATh MaTeMaTHYeCKUE 3HaHUS B
HMHTEpEcax 370pOBOro U 6e30macHoro o0pasa >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHHUE, COATaHCUPOBAHHBIA PEXKUM 3aHITHH U
OTJIbIXa, peryiisipHasl Gu3NUecKasi aKTHBHOCTD ); (PU3MIECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATETbHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
paznuuHbiM  cpepam  NpodEeCCHOHATLHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCcKOMy OOpa3oBaHUIO U



CaMOOOpa30BaHUIO HA MPOTSIKEHUM BCEU >KU3HU, TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HallpaBIIEHHOCTH.

IKO0J0IrHYecKoe BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTBIO JKOJOTUUYECKON KYyJIbTYpPhl, MOHHUMAHUEM BIIMSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIUATIBLHOMN
Cpelbl, OCO3HAHMEM TJO00AJIBHOIO XapakTepa HSKOJOTMYECKUX MpoOlJieM;
OpUCHTAIIMEH Ha MPUMEHEHUE MAaTeMaTHYECKUX 3HAHUM IS pelleHus] 3a1ad B
00J1acTU OKPY’KAIOIIEH Cpeibl, INIAHUPOBAHUS TTOCTYIKOB U OIIEHKU UX BO3MOKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHI0 MHPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKM U  OOIIECTBEHHOW TMPAKTUKU, [MOHUMaHHEM
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEUYECKOH eSITeNIbHOCTH, ATaloB ¢
Pa3BUTHUS M 3HAYMMOCTH JJIA PAa3BUTUS IMBWIM3AIUU, OBJIAJCHUEM S3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MHDA;
TOTOBHOCTBIO OCYIIIECTBJISTh MPOCKTHYI) W HUCCIEIOBATEILCKYIO JICATEILHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe pe3yJIbTaThl OCBOEHHUS MPOrpamMMbl y4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  VHUBEPCAIbHbIMU — KOMMYHUKAMUBHLIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHLIMU 0eUCMBUAMU.

1)  Vwuueepcarvnvie  nosmasamenvhvie  Oeticméus, — 0becneuusaom
Gopmuposanue 06Aa308blX KOSHUMUBHBIX NPOYECCco8 obyuaruuxca (oceoenue
MEmo008  NO3HAHUSL ~ OKPYICAujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUXx,
uccie008amenbCKux onepayull, yMeHul pabomams ¢ ungopmayueti).

ba3oBble 1oruueckue AecTBU:

e BBISBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MATEMATHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTpeJIeICHNs] ~ MOHSATUH; YCTAHABIMBATH  CYIIECTBEHHBIM  MPHU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOJAMMOTO aHAIIN3A;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBBIBATH  CYKICHHUS:
yTBEpJUTEIbHBIE W OTPHUIATENbHBIC, €IWHUYHBIC, YAaCTHBIE W 0OIIue;
YCIIOBHEIE;

e BBIBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
nmpoTtuBopeursi B (aKkTaxX, JTAHHBIX, HAONIOACHUSIX U YTBEPKICHHSIX;
npeaiaraTh KpUTEPUH 7S BBISBIICHHUS 3aKOHOMEPHOCTEH 1 TIPOTUBOPEUNI;



e J€NaTh BBIBOJBI C HCIIOJIb30BAHHEM 3aKOHOB JIOTWKH, JIEAYKTHBHBIX M
MHIYKTUBHBIX YMO3aKJIIOU€HHM, YMO3aKIFOUEHU 110 aHAJIOTUH;

e IPOBOJUTH CaMOCTOSATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJAECHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKJICHHSI U BBIBOJIBI;

e BBIOMpATH crmoco0 penieHus ydyeOHOM 3agauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHHUs, BBIOUpaTh HauOoJIee NOAXOASANIUNU C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUER).

Bba3oBble uccienoBaTeabcKkue qeiicCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUA MHCTPYMEHT IMO3HAHMS;
GbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIONIUE MPOTUBOPEUHE, MPOoOIEMYy,
yCTaHABIMBaTh WCKOMOE MW  JaHHOe, (opMUpOBAaTH  THUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BEeKTa, SIBICHMS, TPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBJICHUSIMH, POIIECCaAMU;

e CaMOCTOSITENIbHO (OPMYIHPOBATH OOOOIIEHHS U BBIBOJBI IO Pe3yJIbTaTaM
IPOBEIEHHOTO HAOIIOACHUS, MCCIEI0BAaHUS, OLIEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

e IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoliecca, a TaKXKe BBIJIBUTATH
MIPEINOJIOKEHUS O €70 Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pab6ora ¢ undgopmanmei:

e BBISIBISATH Je(DUIUTHI HHPOPMAIIMH, TAHHBIX, HEOOXOIUMBIX JIJISi OTBETA HA
BOTIPOC U JIJIs PEIICHHUS 3a1a4H;

e BbIOMpaTh WHGOPMAIMIO W3  HMCTOYHUKOB  PA3IIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH HMH(POPMAIUIO
Pa3TUYHBIX BUIOB M (OPM TPEICTABICHNUS,

e CTPYKTypUpPOBaTh MHPOPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WLUTIOCTPUPOBATH TPadUUECKU;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcarvHvle  KOMMYHUKamueHwvle  Oelicmsus,  0Oecnedusarom

cpopmMupo8aHHoCcms CoOyUanIbHbIX HABLIKOE 00YYAIOUWUXCA.

Oomenne:

e BOCIPUHUMATh U (POPMYJIHPOBATH CYKJAEHUS B COOTBETCTBHHU C YCIOBUSMHU
U LIeJIIMH OOLLIEHNUS; ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAY pPELICHUs
3a/1a4yu, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3ysbTaT;

B X0JIe 00CYXJAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOI TEMBI,
po0JIeMBbl, pelaeMoil 3aJaum, BbICKA3bIBATh MJI€H, HALIEJIEHHbBIE HA ITOUCK
pELIeHMs; COIMOCTAaBIATh CBOM CYXKIEHHUS C CYXICHUAMH JIPYyTUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3jiu4yve M CXOACTBO MO3HIMI; B
KOPpPEKTHOU (hopme GOpMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OpEICTaBIATh  pe3yjibTaThl  pEIIeHUs  3aJauyd,  SKCIEPHUMEHTA,
UCCJIeI0BAaHUs, MPOEKTA; CAMOCTOSITEIHHO BEIOUPATh (DOPMAT BBHICTYIICHUS
¢ Y4€TOM 3ajiau MPE3eHTALUU U OCOOEHHOCTEN ayJuTOpHUH.

CoTpyaHu4ecTBo:

MOHUMATh U UCIIOIL30BATh MPEUMYIIIECTBA KOMAHIHON U MHAUBUyTbHOM
paboThl TpU pelIeHUH Y4eOHBIX 3a]ay; MPUHUMATh I€Jb COBMECTHOMU
NEeATeNIbHOCTH, IUIAHUPOBATh  OPraHM3allMi0 COBMECTHOW  paboThI,
pacnpenensTh BHABI paboOT, IOTOBApUBATHCSA, OOCYXIaTh MpoLEcC H
pe3yabTat paboThl; 000011aTh MHEHUS HECKOIBKUX JIFOJICH;

y4acTBOBATh B I'PYIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W WHBIE); BBIIOJHATH CBOI YacThb pabOThl U
KOOPJIUHUPOBATH CBOM JIEHCTBUS C IPYTUMHU YIEHAMU KOMaH/Ibl; OIIEHUBATh
KayecTBO CBOEr0 BKJaJa B OOMUH MPOAYKT 1O KPUTEPHUSIM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMU B3aMOICHCTBHSI.

3) Yuusepcanvnvie pezyiamuensle oeticmeusi, obecneuusarom hopmuposanue
CMBICIOBLIX YCIMAHOBOK U JHCUSHEHHBIX HABLIKOS IUUHOCTIU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 peIICHHS
C Y4€TOM MMEIOIIUXCS PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C YIE6TOM HOBOM
UH(POpPMAIIHH.

CaMOKOHTPOJIb:

BJIQJICTh HAaBBIKAMHU TO3HABATENbHOW pedJIeKCHM KaK OCO3HAHUS
COBEpILIAEMBIX JEHCTBUM M MBICIHUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BJIAJIETh CIIOCOOAMU CaMOIIPOBEPKU, CAMOKOHTPOJIS IIpoliecca U pe3yJibTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

PEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTh [IPU PELIEHUH 3a4a4H,
BHOCUTHb KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
JAHHBIX, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTENH;

OLICHUBATh COOTBETCTBUE pe3yJibTaTa L€ U YCIOBUSIM, OOBACHITH
MPUYMHBI JTOCTHXKEHUS WIM HEJOCTHKEHUS PE3YJIbTATOB JESATEIBbHOCTH,
HaXOJIUTh OLIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HPEIMETHBIE PE3YJIBTATDBI
10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, INIOCKOCTh.

[IpuMeHSTL aKCHOMBI CTEPEOMETPUU U CJCACTBUS W3 HUX TPU PEUICHUU
r€OMETPUYECKHUX 3a/1au.

OrnepupoBaTh MOHATUSMHU: MAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W TUJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHSTUSMU: JABYTPAHHBIA YTOJ, TPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJia; JUHEWHBIA YroJl JABYTPAaHHOTO yria; rpajaycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIMYKIBIA W HEBBITYKIbIN
MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, MPABWIbHBI MHOTOTPAHHUK.

Pacno3snaBaTh OCHOBHBIC BHUIbI MHOTOTPAHHUKOB (MHpaMujaa; TMpHU3Ma,
pSIMOYTOJIBHBIN Mapasuienenumnes, Kyo).

KnaccudunmpoBate ~ MHOTOrpaHHUKH, BbIOMpass ~ OCHOBaHUA  JUIS
KkjIaccupukanuy  (BBIMYKJIbIE W HEBBITYKJIblE MHOTOIPAHHUKHU; MPaBUIbHBIC
MHOTOTPAaHHUKH; IPSAMbIEC U HAKJIIOHHBIE TPU3MBbI, TApAJIJICIICTIUIIC b ).

OnepupoBaTh MOHATUSMU: CEKYIAs MJIOCKOCTh, CEYEHNE MHOTOI'PAHHUKOB.

OOBICHATH TPUHIIUIIBI TOCTPOSHUS CEYCHUH, UCTIONB3YS METO/I CIIEIIOB.

Ctpoutrh ceyeHUSI MHOTOTPAHHUKOB METOJAOM  CJIEJOB, BBHITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OO0BEMHBIX (uryp: BuA
CBepxy, cOOKY, CHU3Y.

Pemiates 3a1aun Ha HaX0XAEHUE T€OMETPUUYECKUX BEIMYMH 10 o0pasiaM Hiu
aNropuT™MaM, MPHUMEHSS MW3BECTHHIE AHAIUTUYECKHUE METOJbl MPU PEUICHUH
CTaHJAPTHBIX MATEMAaTUYECKUX 3a]a4 HA BBIUUCICHHUE PACCTOSHUN MEXKIY ABYMS
TOYKaMH, OT TOYKM JIO0 TpPsAMOH, OT TOYKA JO IUIOCKOCTH, MEXIY
CKPEILIMBAIOIIMUMHUCS TPSIMBIMHU.

Pemiats 3a1aun Ha HaXOXkJAEHUE T€OMETPUUECKUX BEIIMUMH MO o0pasiaM HIu
aNropuT™MaM, NPHUMEHSS HW3BECTHBIE AHAIUTUYECKHUE METOJbl MPU PEUICHUH
CTAaHJAPTHBIX MAaTEMAaTHMYECKHMX 3aJa4 HAa  BBIYUCICHUE YIJIOB  MEXIY
CKpPEILMBAIOIIMMHUCS MPAMBIMH, MEXKIY TMPSAMOA M IUJIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMH, JIByTPaHHBIX YTJIOB.

Borluncnsats 00bEMBI U TUIONIAIA MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
MMpaMUJia) C IPUMEHEHUEM (POPMYJT; BBIYUCIATH COOTHOLIECHHS MEXKTY ITOIIAAsIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX MHOTOIPAaHHUKOB.



OnepupoBaTh MNOHATUAMHU: CHUMMETpPUS B IPOCTPAHCTBE; LEHTP, OCh H
MJI0CKOCTh CUMMETPUU; LIEHTP, OCh U MJIIOCKOCTh CHMMETPUHU (PUTYPBI.

W3Bnekatp, mnpeoOpa3oBbIBaTh M HWHTEPOPETUPOBATH HHPOpPMALHUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTexax U
PHUCYHKaXx.

[TpumensTs reomeTpruueckue (HakThl JIs pEIICHHs] CTEPEOMETPUUECKUX 3a]1aY,
MPEANoIaralonX HECKOJIbKO IaroB PEIIeHUs, €CJIH YCIOBUS MPUMEHEHUS 3aJaHbI
B IBHOH (hopme.

[IpumeHsAT, mpocTellliie MpOrpaMMHBIE  CPEICTBA W AJIEKTPOHHO-
KOMMYHUKAlIMOHHBIE CUCTEMbI TP PEUICHUU CTEPEOMETPUUECKUX 3a]a4.

[IpuBoaUTH TpUMEPHl MATEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPONE U
’KU3HU, PaciO3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTRBE.

[IpyuMeHsATh MONy4YeHHBbIE 3HAHUS HA MpPaKTUKE: aHAIM3UPOBATH peabHbIC
CUTyallud W TIPUMEHSTh HM3yUYEHHbIE TOHATHUS B IMPOILIECCE IMOMCKA PEIICHUS
MaTEeMaTU4YeCKHu C(HOPMYIUPOBAHHOW MPOOJIEMBbI, MOJIETUPOBATh pEalbHbIE
CUTyallul Ha f3bIKE T'E€OMETPUHU, HCCIEOBaTh MOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TEOpeM, armapaTa ajireopbl; pemarhb
NpaKTUYECKUE 3aJ]aul, CBA3AHHBIE C HAX0XKIEHUEM I'€OMETPUUYECKUX BETUUHH.

11 KIJACC

OnepupoBaTh MOHATUAMH: UUIUHAPUYECKAs TOBEPXHOCTh, 00pa3yroline
[WIMHIPUIECKOM TOBEPXHOCTH; IUIUHAP; KOHUYECKAsi IOBEPXHOCTh, 00pa3yroIIue
KOHUYECKOI MOBEPXHOCTH, KOHYC; c(heprudecKas MOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (IWIMHIP, KOHYC, cdepa U 1map).

OOBSACHITH CIIOCOOBI TTOJTYYSHUS TEJT BpAIISHHUS.

KnaccudunmpoBath B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBONM CETMEHT, OCHOBAHHME CETMEHTA, BHICOTA
CEerMEHTa; IIApOBOM CJIOW, OCHOBAaHUE LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Beruucnsate  00BEMBI M IUIOMIAAM  TOBEPXHOCTEW  TeNm  BpalieHus,
T€OMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh NOHITUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B cpepy 1 OMMCaHHBIN
okoio cdepsl; chepa, BiMcaHHAS B MHOTOTPAaHHUK WJIH TEJIO BPAIICHHUS.

BBIYUCISITh COOTHOMICHUS MEXIY IUIOMIAJSMU MOBEPXHOCTEH M 00BEMaMU
MOTOOHBIX TEI.

N300pakate m3ydaemple (UTYpBl OT PYKH M C TPUMEHEHHEM IMPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BrImoTHATH (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00 BEMHBIX
duryp: Buj cBepxy, COOKY, CHU3Y; CTPOUTb CEUCHUS T BpalllCHUSI.



N3Bnekatb, WHTEpHNpPETUpPOBATL U MNPEOOpPa30BBIBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKAaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJIHATE JEUCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCIIO, OOBIICHATh, KAKUMHU CBOMCTBAMU OHU 00JIa/1at0T.

[IpuMeHsTh TPpaBUIIO MapaiesienuIeaa.

OnepupoBaTh NOHATHSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpPaMH, CKISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAaHAPHbIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEKIY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEACHUE, PACKIaJbIBaTh BEKTOp IO ABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPAaBHEHUEM B J€KaAPTOBOM CUCTEME KOOPIMHAT.

[TpumensTh reomeTpuyeckue (pakThl 7151 peIISHUsI CTEPEOMETPUIECKUX 3a/a4,
MpEIOIaraiinX HECKOJIbKO IAaroB PEIICHUS, €CII YCIOBUS MPUMEHEHUS 3aJaHbl
B SIBHOM (popMme.

Pemate mpocreiine reoMeTpuyYEcKHe 3aadyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€IbCTBO MATEMATHYECKUX OTHOLIEHUH H
HAX0XJICHHE T€OMETPUUECKUX BEJIMYHMH N0 00pa3liaM WM alfOPUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpuMensAT, mpOCTEWIIME MPOTPAaMMHBIE CPEACTBA W BJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PEUIEHUH CTEPEOMETPUUYECKUX 3a]1ay.

[IpuBoaUTH TpUMEpPHl MaTEMAaTUUYECKUX 3aKOHOMEPHOCTEW B MPUPONE U
KU3HH, pACIO3HABATH NPOSABICHUE 3aKOHOB F€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJYyYEHHBIE 3HAHUS HAa MPAKTUKE: aHAIU3UPOBATH PEAJIbHBIC
CUTyallUM W IPUMEHSATh HW3YYCHHBIE NOHATUS B MPOLECCE MOUCKA PEIICHUS
MaTeMaTu4ecku CHOpMyIUpPOBAHHOW MPOOJIEMBbl, MOJEIUPOBATh pPEaTbHBIC
CUTyallMM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM TE€OMETPUICCKUX TIOHIATHI U TE€OpeM, amnmapara aareOpsl; penarh
MMPAKTUYECKUE 3a/1a4d, CBA3AHHBIE C HAXOKJCHUEM F€OMETPUUECKUX BEJTUUHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

HaumeHoBaHue pa3ieioB U TeM
MPOrpamMmmbl

BBeneHne B crepeoMeTpHIo

[IpsimMbIe ¥ IIIOCKOCTH B TPOCTPAHCTBE.
[TapamiensHOCTE IPAMBIX U IIJIOCKOCTEN

[lepneHMKyYISIPHOCTD NMPSAMBIX U
IJIOCKOCTEN

Vrasl MCXKAY MPAMBIMHA U IINIOCKOCTAMHA

MHororpaHHUKU

OO6BbEMBI MHOTOIPAHHUKOB

HOBTOpeHI/IeZ CCUCHUS, paCCTOAHUA U YIJIbI

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

KoaunyecTBo yacoB

Bcero

10

12

12

10

10

10

68

KonTtpoJabHbie
padoThbI

IIpakTHYeckue
padoThbI

12

DJIeKTPOHHbIE

(uu¢posrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

PDOIII resh.edu.ru

PDOIII resh.edu.ru

POII resh.edu.ru

POII resh.edu.ru

POIII resh.edu.ru
OUIIH fipi.ru
POIII resh.edu.ru
OUIIH fipi.ru
POIII resh.edu.ru
OUIIH fipi.ru



11 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeoB H TeEM nmudpoBLIe
Ne n/n P Konrpoasubie IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
POII resh.edu.ru
1 T 20 3,5 )
eJia BpalleHus OUTIH fipi.ru
POIII resh.edu.ru
2 g 1 1
OO0BEMEI TEN 9 ,5 OUIH fipi.ru
3 BekTopbl ¥ KOOPAMHATHI B IPOCTPAHCTBE 17 1 4,5 POII resh.edu.ru
P PA pocTp ’ OUITH fipi.ru
[ToBTOpeHue, 0600IIEeHNE, POII resh.edu.ru
N 22 1 5 )
cUCcTeMAaTu3alys 3HaHUuI OUIIH fipi.ru

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68 3 14,5



IHOYPOYHOE IINIAHUPOBAHHUE

10 KVIACC

Ne Tema ypoxka KosmmuecTBo yacos [Hara DneKTpoHHbIE IHU(POBBIC

n/n Beero| Kontponbisre | paktuueckue | 13Y1eHNA 00pa3oBaTeNbHbBIE PECYPCHI

paboThl paboThl

1 |OcHOBHBIE MOHATHS CTEPEOMETPUM: TOUKA, ITpsIMas], 1 bubnnorexa [JOK
TUIOCKOCTb, IIPOCTPAHCTBO. [IpaBuiia n3o0pakeHusl https://m.edsoo.ru/aecc77cd
Ha PUCYHKaX: N300pakeHUs TIIOCKOCTEH,
MapajuIebHbIX IPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

2 |[lonsTus: mepeceKkaromuecs MmIoCKOCTH, 1 bubnuoreka [IOK
nepeceKaroIuecs npsmasi U IIOCKOCTh https://m.edsoo.ru/2d8a9¢99

3 |TloHATHSA: IepeceKaroIHuecs MI0CKOCTH, 1 bu6moreka [IOK
MepeCceKaroIIuecs MpsMas M IIOCKOCTh https://m.edsoo.ru/db685e73

4 |3HAKOMCTBO C MHOTOTPaHHUKAMH, U300pakeHUE 1 0.5 bubmuorexa [JOK
MHOTOIPaHHUKOB HA PUCYHKaX, Ha MPOEKIIHOHHBIX https://m.edsoo.ru/a63959d
gepTeKax

5 |HavanpHbIe cBeIeHHS O KyOe ¥ TUPAMHUE, UX 1 bu6mmoreka [JOK
pa3BépTku 1 Mojie. CeyeHHs] MHOTOIPAaHHHUKOB https://m.edsoo.ru/b30dff38

6 |HawanpHbIe cBeeHHS O KyOe M TUPAMHE, UX 1 bu6mmoreka [JOK
pa3BépTkU 1 Mojiei. CedeHHs] MHOTOIPAaHHHUKOB https://m.edsoo.ru/3d8ffd32

7 |IlonsaTne 06 aKCHOMATHYECKOM TIOCTPOCHUH 1 0.5 bubnnoreka [JOK
CTEPEOMETPHUHU: AKCHOMBI CTEPEOMETPHUH U CJICICTBHS https://m.edsoo.ru/Occ5c4fe
U3 HUX

8 |IlonsaTne 06 aKCHOMATUYECKOM TIOCTPOCHUH 1 bubnunoreka [JOK
CTEPEOMETPHUHU: AKCHOMBI CTEPEOMETPHUH U CJICICTBHS https://m.edsoo.ru/239c8ch4
U3 HUX

9 |[lonsTHe 06 aKCHOMAaTUYECKOM MOCTPOECHUH 1 bubnuorexa LIOK

CTCPCOMETPUHN: AKCUOMBI CTCPCOMCTPUHU U CIICACTBUA
U3 HUX

https://m.edso0.ru/65c6b106
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Ne Tema ypoxka KousmnuectBo yacos [Hara DneKTpoHHbIE HU(POBBIC
/o Beero| Kourponsisie | Ipaktuueckue | 13YICHAS oOpazoBaresbHbIE PECYPChI
paboThl paboThl
10 |I[TonaTue 06 aKCHOMAaTHYECKOM ITOCTPOCHUH 1 1 bubnuorexa [JOK
CTEPEOMETPHUHU: aKCHOMBI CTEPEOMETPUH U CIICICTBUS https://m.edsoo.ru/258fc245
W3 HUX
11 |B3aumHOe pacnojoKeHUE NPSIMbIX B IPOCTPAHCTBE: 1 bubnuorexa [JOK
MepeCceKaroIInuecs, MapauieIbHbIC 1 https://m.edsoo.ru/1a2520f6
CKPEIIMBAIOIINECS TPSMbIE
12 |IMapannensHOCTh NPSMBIX U TUIOCKOCTEH B 1 0.5 bubnnorexa [JOK
MPOCTPAHCTBE: MapalIe/IbHBIC MPSIMbIC B https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MAPAIICIIEHOCTD TPEX MPSIMBIX
13 |ITapayeTbHOCTh MPSMBIX U TUIOCKOCTEH B 1 bubmuorexa [JOK
npoctpancTse: [lapamienbHOCTh MPSIMON U https://m.edsoo.ru/ee1d19b9
TUTIOCKOCTH
14 | Vrael ¢ coHanpaBIeHHBIMH CTOPOHAMH 1 bubmuorexa [JOK
https://m.edsoo.ru/9f4071b9
15 | Vroa mexay npsMbIMH B TIPOCTPAHCTBE 1 0.5 bubmuorexa [JOK
https://m.edsoo.ru/fe733862
16 | Vroa mexay npssiMbIMHU B IPOCTPAHCTBE 1 bubnuoreka [JOK
https://m.edsoo.ru/2935a9a0
17 |IlapannenpbHOCTh MIIOCKOCTEH: MapajuieIbHbIC 1 0.5 bubnuoreka [JOK
IJIOCKOCTH https://m.edsoo.ru/2e18f255
18 |CaoiicTBa mapajijieNbHbIX TIOCKOCTEH 1 bubnnoreka [JOK
https://m.edsoo.ru/e504d656
19 |IIpocreiimme npocTpaHCTBEHHbIE (PUTYPHI HA 1 bubnnoreka [JOK
IUTOCKOCTHU: TETPadp, KyO, mapajuiesienue https://m.edsoo.ru/4a28dc02
20 |IToctpoeHnue ceueHuit 1 0.5 bubnuoreka [IOK

https://m.edsoo.ru/1d434d0f
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Ne Tema ypoxka KousmnuectBo yacos [Hara DneKTpoHHbIE HU(POBBIC
/o Beero| Kourponsisie | Ipaktuueckue | 13YICHAS oOpazoBaresbHbIE PECYPChI
paboThl paboThl
21 |IloctpoeHue ceveHuit 1 bubnuorexa [JOK
https://m.edsoo.ru/ec26fe5d
22 |KontpoinsHas pabota o teme "[Ipsimbie u 1 1 bubnuorexa [JOK
IUIOCKOCTH B MpocTpaHcTBe. [lapamienbHoCTh https://m.edsoo.ru/9a0a9e56
MPSIMBIX U MJI0CKOCTER"
23 |[leprieHAUKYISIPHOCTH MPSIMOM U MJIOCKOCTH: 1 bubnnorexa [JOK
MEePICHIUKYIISIPHBIC TIPSIMBIC B IPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d
24 |TIpsiMble mMapayuieIbHbIE W ePICHINKYIISIPHBIC K 1 0.5 bubnuoreka [IOK
IUIOCKOCTH https://m.edsoo.ru/0ac11c95
25 |[IpsiMble mapayuieIbHbIE W ePIEHINKYIISIPHBIC K 1 bubnuoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/ba545966
26 |[Ipu3Hak nepneHANKYIIPHOCTH IPSIMOU 1 0.5 bubmuorexa [JOK
IUIOCKOCTH https://m.edsoo.ru/f85bfc46
27 |IIpu3Hak nepreHANKYIIPHOCTH TPSIMON U 1 bubmuorexa [JOK
IUIOCKOCTH https://m.edsoo0.ru/79165d15
28 | Teopema o0 IpsIMOM MEPIICHIUKYIISIPHON TJIOCKOCTH 1 0.5 bubnuoreka [JOK
https://m.edsoo.ru/635c5087
29 | Teopema o0 IpsIMOM MEPIICHIUKYIISIPHON TJIOCKOCTH 1 bubnuoreka [JOK
https://m.edsoo.ru/bd3745f8
30 |Teopema o mpsiMoil epHEHAUKYIAPHON IIIOCKOCTH 1 0.5 bubnnoreka [JOK
https://m.edsoo.ru/7d18834b
31 |IlepneHauKymsip U HAKJIOHHBIE: PACCTOSIHUE OT 1 bubnnoreka [JOK
TOYKH JIO INIOCKOCTH, PACCTOSIHHE OT MPSIMOM JI0 https://m.edsoo.ru/33c477d3
IJIOCKOCTH
32 |IlepnieHAMKYISp U HAKJIOHHBIE: PACCTOSIHUE OT 1 0.5 bubnuoreka [JOK

TOYKH JO IMIIOCKOCTH, PACCTOSAHUC OT HpHMOﬁ 0
IIIIOCKOCTH

https://m.edsoo.ru/66fefadd
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Ne Tema ypoxka KousmnuectBo yacos [Hara DneKTpoHHbIE HU(POBBIC
/i Beero| Kourponsisie | Ipaktuueckue | 13YICHAS oOpazoBaresbHbIE PECYPChI
paboThl paboThl
33 |IleprieHAMKYISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT 1 bubnuorexa [JOK
TOYKH JI0 TUNIOCKOCTH, PACCTOSHUE OT MPSIMOMA J10 https://m.edsoo.ru/a5b7b8e3
TUIOCKOCTH
34 |TleprieHAMKYISp ¥ HAKJIOHHBIE: PACCTOSIHUE OT 1 0.5 bubnuoteka [JOK
TOYKH JI0 TNIOCKOCTH, PACCTOSHHUE OT MPSIMOMA J10 https://m.edsoo.ru/dbee22bc
TUIOCKOCTH
35 | Yrisel B IpOCTpaHCTBE: YroJl MeXIY MPSIMOH 1 1 bubnuorexa [JOK
IIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 |/IByrpaHHBIN yroJI, JMHSWHBIH yToJI JBYTPAHHOTO 1 0.5 bubnuorexa [JOK
yria https://m.edsoo.ru/5fa0b3ce
37 |JIByrpaHHBINA yroJI, JMHEWHBIH yToJI JBYTPAHHOTO 1 bubmuorexa [JOK
yria https://m.edsoo.ru/c7c777ed
38 |[lepneHAMKYIIPHOCTD IJIOCKOCTEHN: TTPU3HAK 1 bubmuorexa [JOK
MEPIEHANKYIAPHOCTH ABYX IJIOCKOCTEH https://m.edsoo.ru/ec3e2da3
39 |I[lepneHAMKYISIPHOCTD IJIOCKOCTEHN: TPU3HAK 1 0.5 bubmuorexa [JOK
MEPICHIUKYIIPHOCTH JBYX IIOCKOCTEH https://m.edsoo.ru/ed9e2a8e
40 |[lepnieHIUKYISIPHOCTD IIOCKOCTEH: TPU3HAK 1 bubnuorexa [JOK
MEPICHIUKYIAPHOCTH JBYX IIOCKOCTEH https://m.edsoo.ru/ba75dc57
41 |Teopema o TpEX MepHEHIUKYIAPAX 1 0.5 bubnuorexa [JOK
https://m.edsoo.ru/e4972cdc
42 |Teopema o Tpéx MepHneHAUKYIIPAX 1 bubnnoreka [JOK
https://m.edsoo.ru/52188a7d
43 |Teopema o Tpéx MepneHAUKYIIpAX 1 0.5 bubnnoreka [JOK
https://m.edso0.ru/9f246736
44 |KoHTposbHas paboTa 1o Temam 1 1 bubnuoreka [IOK

"[lepneH IMKYISIPHOCTD NPSAMBIX U INIOCKOCTEH" U
"YTIIBl MEK Y IPSIMBIMU U TNIOCKOCTSIMH"

https://m.edsoo.ru/5b971ef3
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Ne Tema ypoxka KousmnuectBo yacos [Hara DneKTpoHHbIE HU(POBBIC
/o Beero| Kourponsisie | Ipaktuueckue | 13YICHAS oOpazoBaresbHbIE PECYPChI
paboThl paboThl
45 |IloHsiTHE MHOTOTPAHHUKA, OCHOBHBIE 3JIEMEHTHI 1 bubnuorexa [JOK
MHOTOT'PaHHHUKA, BBITYKJIBIE U HEBBIITYKIIbIC https://m.edsoo.ru/2d24e873
MHOTOT'PaHHHUKH; pa3BEPTKa MHOTOTpaHHHUKA
46 |Ilpu3ma: n-yrojipHas Ipu3Ma; TPaHA U OCHOBAHUS 1 0.5 bubnuoteka [JOK
MPU3MBL; TIPSIMasi U HAaKJIIOHHAS IPU3MBbI; OOKOBas 1 https://m.edsoo.ru/b4ad63ad
TMIOJTHASI TIOBEPXHOCThH MTPU3MBI
47 |Ilapannenenunen, NpAMOYroJbHbIN napamienenunen| 1 bubnnorexa [JOK
M €T0 CBOWCTBA https://m.edsoo.ru/8a7be683
48 |ITupamua: n-yroJibHas MAPaMHKJIA, TPAHH U 1 0.5 bubnuorexa [JOK
OCHOBaHME THUPAMUIbI; OOKOBAs U MOJTHAS https://m.edsoo.ru/fblcd0a5
MOBEPXHOCTh MTUPAMUJIbI; PABIIIbHAS U yCEUEHHAS
nupaMuaa
49 |I[IpaBUIIbHBIC MHOTOTPAHHHUKH: TIOHSTHE 1 bubmuorexa [JOK
MIPaBUJIBLHOIO MHOTOTPAHHHKA; IPaBUJIbHAS IIPU3Ma https://m.edsoo.ru/074c8865
Y TIpaBWIIbHAS IUPAMHUJIA; IPABHIIbHAS TPEYTOJIbHAS
MUpaMUa U PaBWILHBIA TETPadIp; KyO
50 |IIpencraBiienre o MpaBUILHBIX MHOTOTPaHHUKAX: 1 0.5 bubmuoreka [JOK
OKTa’JIp, I0JACKASAP U UKOCAIP. https://m.edsoo.ru/a0fdd5bf
51 |CummeTpus B IPOCTPAHCTBE: CUMMETPUS 1 bubmuoreka [JOK
OTHOCHUTEIILHO TOYKH, MPSAMOM, IIIOCKOCTH. https://m.edsoo.ru/b9e777d9
DJeMeHThl CAMMETPHUHU B IIHPAMHUJIAX,
napauiesienure1ax, MPaBUIbHBIX MHOTOTPAHHUKAX
52 |Bpruucienue 3J1eMEHTOB MHOTOTPaHHUKOB: pEOpa, 1 0.5 bubnnoreka [JOK
JMarOHaJH, YTIIbl https://m.edsoo.ru/6cdbecef
53 |Ilnomans 60KOBOI MOBEPXHOCTH U MOJIHOM 1 bu6mmoreka [JOK

IIOBEPXHOCTHU MPSAMOM IIPU3MBI, ILIOIIAb
OCHOBaHMUH, TeopemMa 0 OOKOBOI MOBEPXHOCTH
MIPSAAMOM IIPU3MBI

https://m.edsoo.ru/37d84157
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Ne Tema ypoxka KousmnuectBo yacos [Hara DneKTpoHHbIE HU(POBBIC
/i Beero| Kourponsisie | Ipaktuueckue | 13YICHAS 00pa3oBaTeNbHBIC PECYPCHI
paboThl paboThl
54 |KontpospHas padota mo reme "MHOTOTpaHHUKA" 1 1 bubnuorexa [JOK
https://m.edsoo.ru/a95f5c04
55 |Ilonsatue 06 0OBEME 1 bubnmoreka [JOK
https://m.edso0.ru/5603e30b
56 |Ilonstue 006 00BEME 1 0.5 bubmmoreka [JOK
https://m.edsoo.ru/7ad0020b
57 |O6bEM TUpamMuIbl 1 bubnuoteka [JOK
https://m.edsoo0.ru/235171b3
58 |OO0BEM mHpaMuIBI 1 0.5 bubnuorexa [JOK
https://m.edsoo.ru/f47dfefd
59 |OO0BEM mHpaMuIBI 1 bubmuorexa [JOK
https://m.edsoo.ru/79¢10312
60 |O6BEM TUpamMuIbI 1 0.5 bu6mmoreka [IOK
https://m.edsoo.ru/2faadc3f
61 |O6BEM TPU3MBI 1 bubmuorexa [JOK
https://m.edsoo.ru/79853608
62 |O06BEM TPU3MBI 1 0.5 bubmuoreka [JOK
https://m.edsoo.ru/1e053890
63 |O06BEM TPU3MBI 1 bubmuoreka [JOK
https://m.edsoo.ru/482d3f51
64 |KontponpsHas padota o treme "O0bEMBI 1 1 bubnunoreka [JOK
MHOTOIPaHHUKOB" https://m.edsoo.ru/28a6573c
65 |IToBTOpEeHHE, 0000IIEHNE CUCTEMATH3AIIMS 3HAHUH. 1 bu6mmoreka [JOK
ITocTpoeHue ceueHuil B MHOTOIpaHHHKE https://m.edsoo.ru/098bedad
66 |IloBTOpeHue, 0000IIeHNE CHCTEMATH3AIS 3HAHUIA. 1 bu6mmoreka [JOK

Brruncienue paCCTOHHHﬁI MCKAY ABYMS TOYKaAMU,

https://m.edsoo.ru/f7792ba9
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Ne Tema ypoxka KousmnuectBo yacos [Hara DneKTpoHHbIE HU(POBBIC
n/n Beero| Konrpomsisie | Mpaxriuecke | H3Y4CHHS 00pa3oBareyIbHbIC PECYPChI
paboThl paboThl
OT TOYKH JIO MPSIMOM, OT TOYKH JIO IJIOCKOCTH,
MEK]Ty CKPEITUBAIOIIUMUCS MPSIMBIMHU
67 |MroroBast KOHTpOJbHAS paboTa 1 1 bubnuorexa [JOK
https://m.edsoo.ru/b9146bcO
68 |IloBTOpeHMe, 0000IICHHE CHCTEMATH3AIHS 3HAHUM. 1 bubmmoreka [JOK
BeruriciieHue yriioB: MeXy CKpEIUBAFOITHMHUCS https://m.edso0.ru/56765e8b
MPSIMBIMH, MEKTY TPSMOM U TJIOCKOCTBIO,
JBYTPAHHBIX YIJIOB, YIJIOB MEX/TY IIOCKOCTIMU
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 68 6 12
11 KUITIACC
No Tema ypoka Kommuectso wacos Jara DNeKTpOHHBIE IU(POBBIC
/I Beero| Komrtponsusie | Tpaxrtiaeckue | H3YICHHA 00pazoBaTebHBIE PECYPCHI
paboTsl paboThI
1 |Cdepa u map: neHTp, pagnyc, IuaMeTp; MIoIIaIb 1 bubmuoreka IIOK
MMOBEPXHOCTH ChEphI https://m.edsoo.ru/0341bc2b
2 |Cdepa u map: LeHTp, paanyc, JMaMeTp; IIOMaab 1 0.5 bubmuoreka IIOK
MMOBEPXHOCTH chephl https://m.edsoo.ru/0341bc2b
3 |BzaumHoe pacroiiokeHue chepsl U IIOCKOCTH, 1 bubnuorexa [JOK
KacaTelbHasl INIOCKOCTh K cepe; mIomaas chepbl https://m.edsoo.ru/bed12a43
4 |1zob6paxenue chepsl, mapa Ha mIockocTr. CedeHust 1 bubmmoreka [IOK
mapa https://m.edsoo.ru/bc15f712
S |[unuuapuyeckas OBEPXHOCTh, 00pa3yroNue 1 bubmmoreka [IOK
HJIMHAPUIECKON TTOBEPXHOCTH, OCh IIMJIMHIPUYCCKOM https://m.edsoo.ru/6054b8c1
MOBEPXHOCTH
6 |LlunmuHApHYecKas MOBEPXHOCTb, 00pa3ykoIIne 1 0.5 bubnmnorexa LIOK
HWIMHAPUYECKON TOBEPXHOCTH, OCh IIHIIMHIPUYECKOM https://m.edsoo.ru/6054b8c1
MOBEPXHOCTH
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Ne Tema ypoka KonmnuectBo yacos Hara DneKTpoHHbIE HU(POBBIE

n/n Bcero| Komrponsubie | Tpaxrideckue | H3Y4CHHA o0pa3oBaTeNbHbIE PecypChl

paboThI paboThI

7 |lnnuuapuyeckas MOBEPXHOCTh, 00pa3yromiue 1 bubmmoreka [IOK
WIAHAPUIECKOH MOBEPXHOCTH, OCh IIMIHHIPUIECKON https://m.edsoo.ru/6054b8c1
MMOBEPXHOCTH

8 |LlunmHap: ocHOBaHUS U OOKOBas IIOBEPXHOCTD, 1 0.5 bu6bmmnorexa LIOK
00pasyroliias ¥ 0Ch; TUIONIAAb OOKOBOW U MOJIHOM https://m.edsoo.ru/188f6216
MMOBEPXHOCTH

9 |M300pakeHue UIMHAPA HA TUIOCKOCTH. Pa3BépTka 1 bubnuorexa [IOK
uHapa. CedeHus: numHapa (MII0CKOCThIO, https://m.edsoo.ru/016e25eb
napauIebHON WM MEPIECHIUKYIIIPHOM ocH
UATTUHPA)

10 |KoHnunueckasi HOBEPXHOCTh, 0OOpasyromiie konundeckoi | 1 bubmorexa [IOK
MOBEPXHOCTHU, OCh U BEPIINHA KOHUYECKOU https://m.edsoo.ru/c94ba09b
MOBEPXHOCTH

11 |Konyc: ocHOBaHHE U BEpIIMHA, 00pa3yromias i 0Ch; 1 bubmuorexa IIOK
IUTOIIA b OOKOBOM M MOJHOMN MOBEPXHOCTH https://m.edsoo.ru/897dd3b2

12 | Konyc: ocHOBaHHE U BEpIIMHA, 00pa3yromias i 0Ch; 1 0.5 bubmuorexa IIOK
IO b OOKOBOM M MOJIHOM MTOBEPXHOCTH https://m.edsoo.ru/897dd3b2

13 | Vceuéuuslii KOHyC: 00pa3ymoIIUe U BHICOTA, 1 bubmuoreka IIOK
OCHOBaHHS U OOKOBasi IOBEPXHOCTh https://m.edsoo.ru/1468bab3

14 | 13o6pakeHre KOHycCa Ha MIIOCKOCTH. Pa3BépTka 1 bubnuorexa [JOK
KoHyca. CeueHus: KOHyca (IJI0CKOCTBIO, https://m.edsoo.ru/Obdelbe8
napauiebHOW OCHOBAHMIO, M IUIOCKOCTBHIO,

MPOXOIAIIEH Yepe3 BEPIIHHY)

15 |KomOuHamus e BpalleHusl i MHOTOTPAaHHUKOB 1 bubmmoreka [IOK

https://m.edsoo.ru/3cefl0e5

16 |KomOuHamus e BpalleHHsl © MHOTOTPaHHUKOB 1 0.5 bubmuoreka [JOK

https://m.edsoo.ru/3cefl0e5
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Ne Tema ypoka KonnuectBo yacos Hata DNeKTpOoHHbIE U(POBLIE
n/m Bcero| Komrponsubie | Tpaxrideckue | H3Y4CHHA 00pa3oBaTebHBIC PECYPCHI
paboTHI paboTHI
17 |KomOuHanus Tes BpalieHusl ¥ MHOTOIPAaHHUKOB 1 bubmmoreka [IOK
https://m.edsoo.ru/3cefl0e5
18 |KomOuHaIust TeJ1 BpaIleHHsI © MHOTOTPAHHUKOB 1 0.5 bubmmoreka [IOK
https://m.edsoo.ru/3cefl0e5
19 |MHororpaHHUK, OUCaHHBIN 0KOJI0 chephl; chepa, 1 bubmuorexa [IOK
BITUCAHHAsl B MHOTOTPAaHHHK WJIM B TEJIO BPAIICHUSI https://m.edso0.ru/0b136158
20 | MHOrOorpaHHUK, OTIMCAHHBINA OKOJIO Cepbl; chepa, 1 0.5 bubnunoreka [IOK
BITMCAHHAsl B MHOTOTPAaHHUK WJIM B TEJIO BPAIICHUSI https://m.edso0.ru/0b136158
21 |TToustHe 006 00béMe. OCHOBHEIE CBOMCTBA 00BEMOB 1 bubmmorexa LJOK
Ten https://m.edsoo.ru/26a03fb7
22 | O0BEM nUIMHIPA, KOHYCA 1 bubnunoreka [IOK
https://m.edsoo0.ru/5513d87b
23 |O0BEM NUIMHIPA, KOHYCA 1 0.5 bubaunoreka [IOK
https://m.edsoo.ru/5513d87b
24 |00BEM mapa u miIoaas chepbt 1 bubmuoreka IIOK
https://m.edsoo.ru/d189bde2
25 |O0BEM mapa u miIomaas chepot 1 0.5 bubmuoreka IIOK
https://m.edsoo.ru/d189bde2
26 |TTomo6Hble Teaa B mpocTpancTBe. COOTHOIICHHS 1 bubmuoreka IIOK
MEX]Ty TUIOIIAJSIMK ITOBEPXHOCTEH, 00bEMaMHu https://m.edsoo.ru/810cfleb
OJI00HBIX TE
27 |TlomoOHbIe Tena B mpocTpancTBe. COOTHOICHHS 1 0.5 bubmmoreka [IOK
MEX]Ty TUIOIIAJSIMH ITOBEPXHOCTEH, 00bEMaMHU https://m.edsoo.ru/810cfleb
OJI00HBIX TE
28 |IloBTOpEHHE, 0000IICHHE 1 CHCTEMATH3AIUs 3HAHUI 1
29 |KontpombHas paboTa o Temam "Terna BpauieHus" u 1 1 bubnmnorexa LIOK

"O0wemsbl Ten"

https://m.edsoo.ru/4a33a8ab
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Ne Tema ypoka KonnuectBo yacos Hata DNeKTpOoHHbIE U(POBLIE
n/n Bcero| Komrponsubie | Tpaxrideckue | H3Y4CHHA o0pa3oBaTeNbHbIE PecypChl
paboTHI paboTHI
30 |IToBTOpEHME, 0O0OIIEHIE U CHCTEMATH3AIMSI 3HAHUI 1
31 |IToBTOpEHME, 0O0OIIEHHE U CHCTEMATH3AIMSI 3HAHUI 1
32 |TToBTOpEHME, 000OIIEHIE U CHCTEMATH3aIMsI 3HAHUI 1
33 | BekTop Ha IJIOCKOCTH U B POCTPAHCTBE 1 0.5 bubmorexa [IOK
https://m.edsoo.ru/5caefclb
34 | CrnoxeHHe ¥ BBIYMTAHHE BEKTOPOB 1 0.5 bubmorexa [IOK
https://m.edsoo0.ru/23f4f089
35 | VMHOKEHHE BEKTOPa Ha YUCIIO 1 0.5 bubmuorexa IIOK
https://m.edsoo.ru/dee379eb
36 | PasnoxeHue BeKTOpa Mo TPEM HEKOMILIAHAPHBIM 1 0.5 bubmorexa [IOK
BekTopaM. [IpaBuiio mapasenenumnena https://m.edsoo.ru/a28fd74e
37 |Pemrenue 3a1a4, CBA3aHHBIX C IPUMCHEHHUEM TTPABHIT 1 bubmuoreka IIOK
JEUCTBUI C BEKTOPaAMH https://m.edsoo.ru/5a827900
38 |Pemrenue 3a1a4, CBA3aHHBIX C IPUMCHEHHUEM ITPABHIT 1 0.5 bubmuoreka IIOK
JEWCTBUI C BEKTOPaAMH https://m.edsoo.ru/5a827900
39 |Pemrenue 3a1a4, CBA3aHHBIX C IPUMEHEHHUEM ITPABHII 1 0.5 bubmuoreka IIOK
JNCHCTBHI C BEKTOPaMH https://m.edsoo.ru/5a827900
40 |[IpsmMoyroabpHast CHCTEMa KOOPIMHAT B IIpocTpaHcTBe. | 1 bubnuorexa [JOK
Koopmunate! Bekropa. [Ipocreiimue 3anaun B https://m.edsoo.ru/48db7058
KOOPIHHATAX
41 |TIpssMOoyrosibHas CHCTeMa KOOPIUHAT B MpocTpaHcTBe. | 1 0.5 bubmmoreka [IOK
Koopaunate! Bektopa. [Ipocreiiiue 3anaun B https://m.edsoo.ru/48db7058
KOOPIHHATAX
42 | Vroa mexay Bekropamu. CKalsipHOE POU3BEICHUE 1 0.5 bubmoreka [IOK
BEKTOPOB https://m.edsoo.ru/725effc4
43 | BpIuKCIIEHHE YTIIOB MEXK/Y OPSMBIMU | TIOCKOCTsIME | 1 0.5 bubnmnorexa LIOK

https://m.edsoo.ru/8efbe78e
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Ne Tema ypoka KonnuectBo yacos Hata DNeKTpOoHHbIE U(POBLIE
n/m Bcero| Komrponsubie | Tpaxrideckue | H3Y4CHHA 00pa3oBaTebHBIC PECYPCHI
paboTHI paboTHI

44 | KoopauHATHO-BEKTOPHBIM METO] P PELICHUH 1
rCOMETPUICCKUX 3a/1a4

45 |[ToBTOpeHue, 000OIICHNE ¥ CUCTEMAaTH3AIHS 3HAHHIA 1

46 |KoHTpospHast paboTa 1o Teme "BekTophl n 1 1 bubmorexa [IOK
KOOPJIMHATHI B IPOCTpaHCTBE" https://m.edsoo.ru/77c22fc5

47 |TloBTOpEHue, 0000IICHUE U cUCcTeMaTH3alys 3HaHui. | 1 bubmmorexa [IOK
OcHoBHbIe HUTYpBI, (HAKTHI, TCOPEMBI Kypca https://m.edsoo.ru/1780ba5d
IUTAHUMETPUHI

48 |TToBTOpEHue, 000OIICHNE ¥ CHCTEMATH3AIMSI 3HAHUIA. 1 bubmuoreka [JOK
OcHoBHbIe HUTYpBI, (HaKTHI, TCOPEMBI Kypca https://m.edsoo.ru/078cd184
IUTAHUMETPUHI

49 |TToBTOpeHue, 0000IICHNE ¥ CUCTEMATH3AIMSI 3HAHUIA. 1 0.5 bubmmorexa LIOK
3a1aun IUIAHUMETPHH U METOJIbI X PCIICHHS https://m.edsoo.ru/7491efe0

50 |TToBTOpenue, 0000IIEHNE U CHCTEMATH3AIINS 3HAHHA. 1 0.5 bubmmoreka LIOK
3a1aun IUIAHUMETPHH U METOJIbI X PCIICHHS https://m.edsoo.ru/4dffda97

51 |IToBTOpeHue, 0000IIEHHE U CHCTEMATH3AIINS 3HAHHIA. 1 0.5 bubmmorexa [JOK
3a1a4M MIaHUMETPUH U METOIbI UX PEIICHUS https://m.edsoo.ru/4dffda97

52 |TloBTOpeHue, 0000IIEHHE U CHCTEMATH3AIINS 3HAHHIA. 1 0.5 bubmmorexa [IOK
OcHoBHbIe (GUTYPHI, (PAKTHI, TECOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUHN

53 |TloBTOpEHHME, 0000IICHNE U cUCTeMaTh3alus 3Hanui. | 1 bubaunotexa [IOK
OcHoBHbIe (UTYpHI, PaKThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUH

54 |TloBTOpEHHe, 0000IIEHE U cUCTeMaTh3alus 3Hanui. | 1 bubaunotexa [IOK

OcHoBHBIE (UTYpHI, HaKThl, TEOPEMBI Kypca
CTEPEOMETPUHU

https://m.edsoo.ru/74b2ad91
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No Tema ypoka KomnuecTBo yacoB Jlata DneKTpoHHbIE HU(POBBIE
n/n Bcero| Komrponsubie | Tpaxrideckue | H3Y4CHHA o0pa3oBaTeNbHbIE PecypChl
paboThI paboThI
55 |TloBTOpEHHe, 0000IICHHE U cucTeMaTu3alys 3Hanui. | 1 bubmmoreka [IOK
OcHoBHbIE QUTYPHI, PAKTHI, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepPEOMETPUH
56 |TToBTOpEHHE, 0000IICHHE U cucTeMaTu3anus 3Hanuit. | 1 bubmorexa [IOK
OcHoBHbIe HUTYpBI, (HAKTHI, TCOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepeOMETPUH
57 |TloBTOpeHHe, 0000IICHHE U cucTeMaTu3alus 3Hanuit. | 1 bubmuorexa [IOK
OcHoBHbIC HUTYpBI, (HAKTHI, TCOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepEOMETPUHU
58 |HMrToroBas KOHTpOJbHAs paboTa 1 1 bubmorexa [IOK
https://m.edsoo.ru/ec24dfc2
59 |TloBTOpeHwme, 0000IIEHHE U CHCTEMATH3AIINs 3HAHUH 1 buomuoreka [JOK
https://m.edsoo.ru/f465d10e
60 |IToBTOpenwue, 0000IIEHHE U CHCTEMATH3AINs 3HAHUH 1 0.5 bubmmoreka [JOK
https://m.edsoo.ru/f465d10e
61 |IToBTOpeHwue, 000OIIEHUE U CHCTEMATH3AIINS 3HAHUH 1 0.5 bubmmoreka LIOK
https://m.edsoo.ru/f465d10e
62 |TloBTOopenwue, 0000IIEHHE U CHCTEMATH3AIINs 3HAHUH 1 0.5 bubmmoreka [IOK
https://m.edsoo.ru/f465d10e
63 |IloBTOpenwue, 0000IIEHHE U CHCTEMATH3AIINs 3HAHUH 1 0.5 bubmmorexa [JOK
https://m.edsoo.ru/f465d10e
64 |IloBTropenwue, 0000IIEHHE U CHCTEMATH3AIUs 3HAHUH 1 0.5 bubnuoreka [JOK
https://m.edsoo.ru/f465d10e
65 |TloBTOpenwue, 0000IIEHHE U CHCTEMATH3AIUs 3HAHUH 1 0.5 bubnuoreka [JOK
https://m.edsoo.ru/f465d10e
66 |IToBTOpEHME, 0000IIECHIE U CHCTEMATH3AITHsI 3HAHUI 1 bu6mmoreka [JOK

https://m.edsoo.ru/f465d10e
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Ne Tema ypoka KonnuectBo yacos Hata DNeKTpOoHHbIE U(POBLIE
n/m Bcero| Komrponsubie | Tpaxrideckue | H3Y4CHHA 00pa3oBaTebHBIC PECYPCHI
paboTHI paboTHI

67 |IloBTOpEHHE, 0000IICHNE 1 CHCTEMATH3AIINS 3HAHUIT 1 bubmmoreka [IOK
https://m.edsoo.ru/f465d10e

68 |IToBTOpEHHE, 0000IICHNE 1 CHCTEMATH3AIINS 3HAHUIT 1 bubnunorexa LIOK
https://m.edsoo.ru/f465d10e

OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 3 14.5
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

MaremaTuka: anredpa 1 Hayajla MaTeMaTUYECKOTO aHAIN3a, TEOMETPHSL.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3oB B.®., Kagomues C.b. u

npyrue, AkuuonepHoe oduectBo «M3aarensctBo «lIpocBemenue»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

Meroaudeckue pekomeraanuu. 10-11 kmaccsl (k yueOuuky Artanacsu JI. C. u
ap.), AKIIMOHEpHOE 00I11ECTBO "NU3naTeancTBO "IIpocBenienue"”
I'eomerpusi. 10-11 xmnaccel. Kourtponbnbie pabotel - Huenckas M.A.,

"nn

AxrmmonepHoe obmiectBo "HU3narenscTBo "[IpocBenienue

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

POIII resh.edu.ru

OUIIU fipi.ru

bubmmoreka I{OK https://urok.apkpro.ru/
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