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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuvaromuxcs 10 —11 «kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeAHero obiiero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, MPEABABIAEMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUs,
[IEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHYHOCTHOTO W TMO3HABATEIILHOTO pPAa3BUTHS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TeoMeTpHuM Ha YPOBHE CpPEIHEro OOIIero
oOpazoBaHusl OOYCJIOBJIEHA MPAKTUYECKOW 3HAYUMOCTHIO METANpPEIMETHBIX H
NPEIMETHBIX pPE3yJbTaTOB OOyUYEHHS TEOMETPHH B HANpPABICHHH JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oOydarouumxcs
NPAaBWIbHBIX MPEICTABIEHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUYECKHUX
a0CTpakIMii, COOTHOIIEHUH PEATbHOTO W HICATBHOr0, XapaKTepe OTPaKeHHUs
MaTEMaTUYECKOM HAyKOH SBJICHUI 1 TPOLIECCOB PEaTbHOT0 MUPa, MECTE T€OMETPUH
B CUCTEME HAyK M POJIM MATEMATHUYECKOI0 MOJIEITMPOBAHUS B HAYYHOM MO3HAHUH U
B IIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS YUAIIUXCSA, a
TaK)K€ KAa4eCTB MBIIUICHUS, HEOOXOAMMBIX MJIA aJanTallid B COBPEMEHHOM
0O11IeCTBE.

['eometpust siBiIsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, Tak Kak OOECIEUYMBAECT BO3MOXXHOCTh H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIMIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe MbIIUIeHHE, (GOPMHUPYEMOE TPU H3YUYCHUU OO0YyUYaAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIABUTATh M ONPOBEPraTh
TUTOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCS TPU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAaHCTBE — HEOOXOIMMOE YCIOBHE €ro COIHMaIbHOro ObITHS, ¢opMa
OTPaXCHHUS OKPYIKAIOMIET0 MHpPA, YCIOBUE YCIEIIHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu 00beIUHSIET pa3HbI€ BUJIbI YUEOHOM U TPYI0BOM AESATEILHOCTH, SIBISECTCS



OJIHUM M3 MpO(PECCHOHANBHO BaXHBIX KauyecTB, MOATOMY aKTyajbHa 3ajaada
GopMupoBaHusT |y  OOydYalOIIMXCA  MPOCTPAHCTBEHHOI'O  MBIIUICHHUS  Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIpPaBICHUSIM.

Lens ocBoeHus mnporpammbl yueOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs yepe3 odecrneyeHne BO3MOKHOCTH MTPUOOPETEHHS M KCTIOIb30BAHUS
CUCTEMAaTHYECKUX TE€OMETPUYECKHX 3HAaHUM W  JEUCTBUM, cCreuu(pUUHBIX
r€OMETPUHU, BO3MOXKHOCTM  YCHEIIHOIO  MPOAODKEHHs  0Opa3oBaHMs IO
CHEIUATbHOCTAM, HE CBSI3aHHBIM C IIPUKJIAJIHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma no reoMeTpur Ha 0a30BOM ypOBHE TNpe/lHa3Ha4Y€Ha IS
oOy4aromuxcs CpeHEeN MIKOJIbI, HE UCIBITHIBABIINX 3HAUUTEIbHBIX 3aTPYAHEHHM
Ha ypOBHE OCHOBHOI0 oOuiero oopazoBanus. Takum oOpa3zom, oOywaroluecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTB 00IIIME€ MaTEMAaTUYECKUE YMEHUS, CBA3aHHBIE CO
cnenupUKol reoMeTpur U He0OXOJIMMBIE JUIsl KU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0ro, 0HM UMEIOT BO3MOKHOCTh U3yYUTh F€OMETPHIO OoJiee IIyOOKo, eCciiu
B JlaJbHEHIIEM BO3HHUKHET HEOOXOJMMOCTh B TE€OMETPUUYECKUX 3HAHUIX B
npodeccuoHaIbHOM 1eITeTbHOCTH.

JIOCTI)KEHHE 1IeJId  OCBOEHHUs NpOrpaMMbl 00€cleYMBaeTCs pelIeHUueEM
COOTBETCTBYIOLMX 3a7ad. llpuopuTeTHBIMH 3aadyaMud  OCBOEHMS  Kypca
«I"'eomerpuny» Ha 6a30BOoM ypoBHe B 10—11 kmaccax sBISIIOTCS:

e (opMUpOBaHHE TIPEJCTABIECHUS O TE€OMETPUM KaK 4YacTH MHUPOBOH

KYJIBTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMHpOBaHUE NPEICTABICHNS O MHOTOI'PaHHUKAX U TeJlaX BpAIICHUs KaK
0 BaXXHEMIIMX MaTeMaTHYECKUX MOJEJAX, MO3BOJISIOMIMX OINUCHIBATH U
U3y4aTh pa3Hble SBICHUS OKPY’KAIOLIET0 MUPA;

e (dopMUpOBaHHE YMEHHUs paclo3HaBaTh Ha YEpTEekKaxX, MOJAENAX U B
peabHOM MHUPE MHOTOTPAHHUKH U TEJIa BPALCHUS;

e OBJIAQJICHHE METOJaMH PELIECHUS 3a/1ay Ha MOCTPOEHHUS Ha M300pakeHUsX
IPOCTPAHCTBEHHBIX (DUTYD;

e (GopMUpOBaHHE YMEHHsS OINEPUPOBATH OCHOBHBIMH IOHATHUAMU O
MHOTOI'PaHHUKAX U TeJIaX BPAIEHUS U UX OCHOBHBIMH CBOMCTBaMU;

e OBJAJCHHE  QITOPUTMAMM  PEIICHHs  OCHOBHBIX  THUIIOB  3aj]ay;
(dopMupoBaHuE yMEHHUS TPOBOJUTH  HECIOXKHBIE  JOKa3aTelIbHbIC
paccyKIeHusT B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
NPAKTUYECKUM COJIEPKAHUEM;

e DPa3BUTHE MHTEIUIEKTYaJbHBIX U TBOPUECKHUX CIIOCOOHOCTEN 00yUaronnXcs,
MT03HABATEJIbHON aKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHUI, KPUTHUHOCTH
MBIIUICHHUS;



e (QopmupoBaHue (yHKIIMOHAIBHOU IPAaMOTHOCTH, PEJIEBAHTHON Tr€OMETPUU
yMEHHUE PaCliO3HABATh MPOSBICHUS TEOMETPUUECKUX MOHITUH, 00BEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYAIUsX U MPU U3YYCHUU
IpYrux  y4eOHBIX  MPEAMETOB, TMPOSBJICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYyIUPOBATh X HA SI3bIKE T€OMETPUU U CO3/1aBaTh
FCOMETPUYECKUE MOJICNIM, NPUMEHATh OCBOEHHBIH TIeOMETPUUYECKUI
anmapar s penieHus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIICHUBATh MOJIYYEHHBIE PE3YIIbTATHI.

OTAMYUTENTHFHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIFOUEHUE B KYypC
CTEPEOMETPUH B HAYAJI€ €T0 U3YUCHUS 3a/1a4, PEIIaeMbIX Ha YPOBHE HHTYUTUBHOTO
MO3HaHMs, U OMNpeeNéHHBIM 00pa3oM OpraHu3oBaHHash paboTa HaJl HUMH, UYTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO W TMPOCTPAHCTBEHHOTO MBIIIJICHUS,
CTUMYJIMPYET NMPOTEKaHUE UHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K JaJbHEHIIIEMY
U3YUYEHUIO TIPEeIMETA.

[Ipeanourenune oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEJIMETHO-
MPAKTUYECKON AesSTeNbHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX MPEACTABICHUN Y
y4alIuxcs B Kypce CTepeoOMETPUH TPOBOIUTCS 3a CUET peIlIeHHUs 3a/1a4 Ha CO31aHHe
IPOCTPAHCTBEHHBIX 0O0pa30B W 3a/Jady Ha OMNEPUPOBAHUE MPOCTPAHCTBEHHBIMU
ooOpazamu. Co3ganue oOpa3za TMPOBOJIUTCA C OMOPONM HA HAMVIAIHOCTh, a
OIepupoOBaHUE 00PA30M — B YCIIOBUAX OTBJICUEHHUSI OT HATJIAHOCTH, MBICIEHHOTO
U3MEHEHHUS €T0 UCXOJIHOTO COJIEPKAHUSA.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAUHATHI B MPOCTPaHCTBEY. DOpMUPOBAHHUE JTOTUYECKUX YMEHUMN
pacmnpenensieTcss He TOJIBKO MO COAEePKATEIbHBIM JIHHUSAM, HO H 110 T0/1aM 00y4eHUS
Ha YpOBHE CpeIHero 001mero oopa3oBaHusI.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeill MmporpaMMbl, pachpenen€éHHbBIM [0 TrojaM OOydeHws,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATUSMHU U HABBIKAMH OCYHIECTBIISNIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN OOYyYaIONMUXCs, PACIIUpSIS H
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reomerpun orBoautcsa 2 yaca B Henenro B 10 knacce u | yac B
Henento B 11 kiacce, Bcero 3a Ba rojia o0yuenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUS  CTepeOMETpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPHUH U CIICACTBUS U3 HUX.

B3anMmHOE pacnonokeHue TMpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOIINECS,
napajielbHble M CKpelluBaroluecss mnpsiMble. [lapamienbHOCTs NOpPSIMBIX U
IJIOCKOCTE B MOPOCTPAHCTBE: TNapajyielibHble TMPsSMbIE B MOPOCTPAHCTBE;
napaieIbHOCTh TPEX MPSAMBIX; NMAPAUIEIBHOCTh MPSAMON U TUIOCKOCTH. YTUIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YroJ MEXAY NpPSIMbIMU B MPOCTPAHCTRBE.
[TapamienbHOCTh MJIOCKOCTEN : apaIeNIbHbIE IIIIOCKOCTH; CBOMCTBA apalIeIbHbIX
miockocTelt. [IpocTelinue mpocTpaHCTBEHHBIE (PUTYPHI HA TIJIOCKOCTH: TETPadIp,
KyO, mapajuiesenumnea; NoCTPOCHUE CEUCHUN.

[TeprieHAUKYJISIPHOCTH NPAMOM U MJIOCKOCTU: MEPHEHIUKYIISIPHBIC MPSIMBIE B
MPOCTPAHCTBE, NPSIMbIE MAapaJUICIbHbIE W TMEPHEHIUKYJSIPHBIE K IJIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOW M IJIOCKOCTH, TEOpeMa O NpsMOH
NEPNEHAUKYISPHON IUIOCKOCTU. YTIbI B MPOCTPAHCTBE: YroJl MEXAY NpSIMOMl U
IUIOCKOCTBIO;  IBYTPAHHBIA  yroji, JIMHEHMHBIM Yrojll JBYIPaHHOrO  yrija.
[lepnieHaUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHUE
OT MIPSIMOM J10 TTOCKOCTH, MPOEKIUs GUTYPHI HA TUIOCKOCTh. [leprneHuKynspHOCTh
IJIOCKOCTEM: MPU3HAK IEPIEHINKYISIPHOCTH JBYX IUIOCKOCTEU. Teopema o TpEX
NEPHEHIUKYISApaXx.

MHoOrorpaHHuKu

[loHsiTHE MHOTOIPaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBIITYKIIbIC
U HEBBINYKJIbIE MHOTOTPAHHUKH; pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yronpHas
Mpu3Ma; TpaHU W OCHOBAHUS MPU3MBI; MpsSMasi U HAKIOHHAS TPU3MBI, OOKOBasi U
MIOJIHAs ITOBEPXHOCTH IIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajuiejienunes; 1 ero cpoucrtsa. I[lupamupa: N-yrospHas nupamuia, TpaHd U
OCHOBaHHE MUPAMUJIBI; OOKOBAsI ¥ TIOJIHAS TIOBEPXHOCTh MUPAMHUIbI; TPABUIIbHAS U
yced€éHHas mnOupamMuga. OJEMEHTbl Mpu3Mbl U nupamuabl. [IpaBunbHble
MHOTOIPaHHUKHW: MOHSATHE NPAaBWJIBHOTO MHOTOTPAaHHMKA; NPaBWIbHAs NpPU3Ma U
MpaBWIbHAs THpPaMUIa; NpPaBWIbHAs TPEYrojbHAs MNHPAMUIA W IPABUIbHBIN
TeTpa’ap; KyO. IlpencraBieHne O NpPaBUIBHBIX MHOTOTPAHHHUKAX: OKTadp,
noaexa’ip u ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJTIOCKOCTH. DJIEMEHThl CHMMETPUH B TUPAMUIAX, MApAIUICICIUNENAX, IPABUIbHBIX
MHOTOIPaHHUKAX.



Bbluncienue 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHalid, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IJIOLIAAb OCHOBAHMM, TEOpeMa 0 OOKOBOM MOBEPXHOCTH NpsiMOM ipu3Mel. [ nomansb
OOKOBOM MOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW NHPAMHUJbI, TEOpeEMa O
wiomaan yceu€Huon nupamMuibl. [lonstue 06 06béme. OObEM MUpamMuabl, IPU3MBIL.

[TogoOnuble Tena B mpocTpaHcTBE. COOTHONMICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEJl.

11 KVIACC

TeJia BpalueHus

[Hunuuapuyeckas MIOBEPXHOCT, obOpazyroriue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh IWJIWHJIPUYECKOW TMOBEPXHOCTU. LIMIMHAP: OCHOBAHUA W
OOKOBasi TMOBEPXHOCTh, OOpasyrolias M OCh;, IJIOMAAs OOKOBOW U TMOJHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroIue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIlMHA, 00pa3yromasi
¥ OCh; TUTOIIATb OOKOBOM U MOJHOM MOBEPXHOCTH. Y CCUEHHBIN KOHYC: 00pa3yIoIIue
U BBICOTA; OCHOBAHMS M OOKOBas TOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IUAMETpP; IJIOMAIL MOBEPXHOCTH CHEpHI.
B3aumnoe pacrnonoxenue chepsl U IIIOCKOCTH; KacaTelbHas MIOCKOCTh K cepe;
II0IA b CEPHI.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIUHIpA U KOHYCA.

KomOunaruy Ten BpamieHuss ¥ MHOTOTpaHHUKOB. MHOTOTrpaHHUK, ONTMCAHHBIN
okoJo cdepsl; chepa, BiMcaHHAS B MHOTOTPaHHUK, WM TEJIO BPAICHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBa 00BEMOB Ten. Teopema 06 00bEME
NpsIMOYTOJIBHOTO TMapajuienienunena u ciuenctsus u3z He€. OO0bEM UMIMHIpA,
koHyca. O0OBEM 1mapa u miomaasb chepsl.

[lono6ubie Tema B mpocTpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuenus muMHapa (MapajiIeabHO U MEPIEHINKYIISIPHO OCH), CEYEHHUS KOHYCa
(mapayeabHOe OCHOBAHUIO M IIPOXOJSIIEE Yepe3 BEPIINHY), CEUCHHUS 1Iapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha miuockocTy U B pocTpaHcTBe. CloKeHUE U BBIUUTAHUE BEKTOPOB.
YMHOXKEHNE BEKTOpA Ha YUCIO. Pa3ioxkeHue BexkTopa 1mo TpéM HEKOMIUJIAHAPHBIM
BekropaMm. IIpaBuno mapamnenenunena. Pemenwe 3agay, CBSA3AaHHBIX €
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. [IpsmoyronpHas cucrema
KoopauHat B mnpoctpaHcTBe. Koopnunatel Bektopa. IIpocreimme 3amaun B
KOOpAMHATaxX. Yron Mexay BekTopamu. CKalsipHOE MPOU3BEICHUE BEKTOPOB.



Beruncnenne yrinoB Mexay NMPSAMBIMHA U IDIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN
METOJ] IPU PELICHUHU T€OMETPUYECKUX 3aa4.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pasxxnanckoe BocMTanue:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npolenyp TrpaxaaHCKoro ooOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aMMO/JICIICTBOBATh C COIMAJbHBIMU HWHCTUTYTAMH B COOTBETCTBUM C HUX
GYHKIMSIMU U Ha3HAYEHUEM.

ITaTpuoTnyeckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIOMY U HAaCTOSIIIEMY POCCUMCKONW MaT€MaTUKH, [IEHHOCTHBIM OTHOIIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K HCTOJB30BAaHUIO ITHX JOCTHIXKEHUM B JPYrUX HayKax, TEXHOJOTHSX, cdhepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMS:

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

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOILLIEHHEM K MHpPY, BKIIOYAs 3CTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUM, PACCyKICHHH; BOCTIPHUMYINBOCTHIO
K MaTEMaTUYECKUM acIleKTaM Pa3jIuyHbIX BUJOB UCKYCCTBA.

Du3nyecKoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTHIO YMEHHSI TPUMEHSATH MAaTeMAaTHYEeCKHWE 3HAHUS B
HMHTEpEcax 370pOBOro U 6e30macHoro o0pasa >KM3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JIOpPOBBIO (370pOBO€ MHUTAaHHE, COATaHCUPOBAHHBIM PEXKUM 3aHATUU U
OTJbIXa, peryiisipHas Gu3nUecKasi aKTHBHOCTD ); (PU3UIECKOTO COBEPIICHCTBOBAHMS,
[IPY 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN JIESITEIBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBHIOOD
Oynymeit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIC >KU3HEHHBIE IUIAHbI;
FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCcKOMy OOpa3oBaHUIO U



CaMOOOpa30BaHUIO HA MPOTSIKEHUM BCEW >XU3HU, TOTOBHOCTHIO K AKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMaTUUE€CKON HAaIpaBIE€HHOCTH.

IKO0J0IrH4ecKoe BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTBIO JKOJOTUUYECKOW KYyNIbTYphl, MOHHUMAHUEM BIIMSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpelbl, OCO3HAHMEM TJO00AJIBHOIO XapakTepa HSKOJOTMYECKUX MpolJieM;
OpUEHTAIIMEN Ha MPUMEHEHUE MATeMAaTHYECKUX 3HAHUU JUIs pEIIeHUs 3ajlad B
00J1acT OKPY’KArOIIEH Cpeibl, INIAHUPOBAHUS TTOCTYIKOB U OIIEHKU UX BO3MOKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHI0 MHPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKu U  OOIIECTBEHHOW TMPAKTUKHU, [MOHUMaHHEM
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
pPa3BUTHS M 3HAYMMOCTH JJIA Pa3BUTUS IMBWIM3AIUU, OBJIAJCHUEM S3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MHDA;
TOTOBHOCTBIO OCYIIECTBJISATh MPOCKTHYI) U HCCIEI0BATEIbCKYIO JEATeIbHOCTD
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIE pe3yJIbTaThl OCBOEHHUS MPOrpamMMbl Yy4eOHOTO IpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMENbHLIMU ~ OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vwuueepcarvnvie  nosmasamenvhvie  Oeticméus, — 0becneuusaOm
Gopmuposanue 0a308blIX KOSHUMUBHBIX NPOYECco8 obyuaruuxca (oceoenue
MEmo008  NO3HAHUSL — OKPYICAujeco  Mupa,  NpuMeHeHue  J10SUYECKUX,
uUcce008amenbCKux onepayuli, ymeHuil pabomams ¢ ungopmayueti).

ba3oBrble 1oruyeckue 1efcTBUA:

e BBISBISITh U XapaKT€PU30BATh CYIIECTBEHHBIC NMPU3HAKK MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTpEJICICHNs] ~ MOHSATUH; YCTAHABIMBATH CYIIECTBEHHBIA  TPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN3A;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBBIBATH  CYKICHHUS:
yTBEpUTEIbHBIE W OTpHUIATENbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHBIE;

e BBISBISATH  MAaTEMAaTHYECKWE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U |
nmpoTtuBopeursi B (aKkTaxX, MaHHBIX, HAONIOACHUSIX U YTBEPKICHHSIX;
npeaiaraTh KpUTEPUH 7S BBISBIICHUS 3aKOHOMEPHOCTEH U TIPOTUBOPEUHNI;



e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKIOUECHUN, YMO3aKJIFOUCHHUH 110 AaHAJIOTUY;

e IPOBOJUTH CaMOCTOSATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJAECHUN (IIpsIMbIE U OT MPOTUBHOIO), BHICTPAMBATH apryMEHTALHIO,
OPUBOJIUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKII€HUS U BBIBOJIbI;

e BBIOMpATH crmoco0 penieHust yd4eOHOM 3aJauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHHUs, BBHIOUpaTh HauOoJIee NOAXOASANIUNU C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).

Bba3oBbie uccienoBaTeabckue qeiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEN0BATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dopMynupoBaTh BOMPOCHL, (UKCUPYIOUIME TPOTHUBOpPEUHE, MNpodIemy,
yCTaHABIMBaTh  MCKOMOE MW  JaHHOe, (opMUpOBAaTH  THUIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE MO YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTo
0o0BEKTa, SIBJICHHS, MPOLIECCa, BBISBICHUIO 3aBUCUMOCTEH  MEXKIY
00BbEKTaMH, SIBJICHUSIMHU, POIIECCaAMU;

e CaMOCTOSITENBHO (HOPMYIHPOBATH 0OOOILEHUS U BBIBOJIBI 10 PE3yJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIEJOBAHUSA, OLCHUBATh JTOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOLECCA, a TAKKE BBIIBUIATh
IPEIIIONIOKEHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmei:

e BBIIBJIATH JeUIUTH HHPOPMAIUH, TaHHBIX, HEOOXOUMBIX JJIsl OTBETA Ha
BOIIPOC U JUJIS PELICHMS 3a]a4H;

e BbBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3IUYHBIX  THUIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIO
pa3IMYHBIX BUAOB U (OPM MPEJICTABICHNUS;

e CTPYKTYypUpPOBaTh HH(POPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WLUTIOCTPUPOBATH TPadUUECKU;

e OLCHUBATH HaJEXKHOCTh uHbOopMauu o CaMOCTOSITEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvHvle  KOMMYyHUKamueHwvle  Oelicmsus,  0Oecnedusarom

cpopmMupo8aHHoCcms CoOyUanIbHBIX HABLIKOE 00YYAIOUWUXCA.

Oo0menne:

e BOCIPUHUMATh U (POPMYJIHPOBATH CYKJAEHUS B COOTBETCTBHHU C YCIOBUSMH
U LIeJIIMU OOILEHHUS; ICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOAYy pELIEHUs
3a/1a4yu, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3ysbTaT;

B X0JIe 00CYXJAEHHS 33/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOI TEMBI,
po0JIeMBbl, pelaeMoil 3a1aum, BbICKA3bIBATh MJIEH, HALIEJIEHHBIE HA ITOUCK
pELICHMs; COIMOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSMU JPYTUX
YYaCTHUKOB JMAJIOra, OOHApYKMBATh Pa3juyve M CXOACTBO MO3HIMI; B
KOppPEKTHOU (hopme GOpMyIHpOBaTh PA3HOIIIACHS, CBOU BO3PAKECHUS;
OpEICTaBIATh  pe3yjibTaThl  pEIIeHUs  3aJauyd,  SKCIEPUMEHTA,
UCCJIeI0BaHNs, MPOEKTA; CAMOCTOSTEIBHO BEIOUPATh (hOpMAT BBICTYIIIICHUS
¢ Y4€TOM 3ajiau MPEe3eHTALUU U OCOOEHHOCTEN ayuTOpHUH.

CoTpyaHu4ecTBo:

MOHUMATh U UCIIOIh30BATh MPEUMYIIIECTBA KOMAHIHON U MHAUBUYTbHOMN
paboThl TpU pelIeHUH Y4eOHBIX 3a]ay; MPUHUMATh I€Jb COBMECTHOMU
NEeATeNIbHOCTH, TUIAHUPOBATh  OPTraHMW3alMI0  COBMECTHOW  paboThI,
pacnpenensTh BHABI paboOT, IOTOBApUBATHCS, OOCYXIaTh MpoOLEcC H
pe3yabTat paboThl; 000011aTh MHEHUS HECKOIBKUX JIFOJICH;

y4acTBOBATh B I'PYIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUI,
«MO3TOBBIC IITYPMBI» M WHBIE); BBINOJHATH CBOIO YacTh pPabOTHI U
KOOPJUHUPOBATH CBOM JICHCTBUS C IPYTUMHU YJIEHAMU KOMaH/Ibl; OIIEHUBATh
KayecTBO CBOEr0 BKJaJa B OOMUH MPOAYKT 1O KPUTEPHUSIM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHS.

3) Yuusepcanvuvie pezyiamuensle oeticmeusi, obecneuusarom hopmuposanue
CMBICIOBLIX YCIMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCTMU.
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(POPMAIIHH.

CaMOKOHTPOJIb:

BJIQ/JI€Th HABBIKAMHM IIO3HABATENIBHOW pEeQIeKCHU KaK OCO3HAHUSA
COBEPILIAEMBIX JEHUCTBUM M MBICIHUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BJIQ/IETh CLIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJISI IIPOIIecca U pe3yabTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

PEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh [PU PEIICHUH 33/1a4H,
BHOCUTHh KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
JAHHBIX, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTENH;

OLICHUBAaTh COOTBETCTBUE pe3ysibTaTa LEJIH U YCIOBUSM, OOBACHSITH
MPUYMHBI JTOCTHXKEHUS WIM HEJOCTHXKEHUSI PE3yJIbTaTOB JESATEIBHOCTH,
HaxOJIUTh OLIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HPEIMETHBIE PE3YJIBTATDBI
10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

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

OrnepupoBaTh MOHATUSMHU: MAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KnaccupunmpoBath B3aMMHOE paCMOIOKEHUE NPSIMBIX W TUJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHATUSMU: JABYTPAHHBIA YTOJ, TPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJia; JUHEWHBIM YroJl JABYTPAHHOTO yria; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIMYKIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, MPABWIbHBIA MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHUIBI MHOTOTPAHHUKOB (NHpaMujaa; TMpHU3Ma,
pSIMOYTOJILHBIN Mapasuienenumnen, Kyo).

KnaccudunmpoBate ~ MHOrOrpaHHUKH, BbIOMpass ~ OCHOBaHUA  JUIS
KkjIaccupukauy  (BBIMYKJIbIE W HEBBINYKJIble MHOTOTPAHHUKHU; MpaBUIIbHBIC
MHOTOTPAaHHUKH; PSAMbIEC U HAKIIOHHBIE TPU3MBbI, TApAJIJICIICTIUIIC B! ).

OnepupoBaTh MOHATUSMU: CEKYIAs MJIOCKOCTh, CEYEHNE MHOTOI'PAHHUKOB.

OOBICHATH IPUHIIUIIBI TOCTPOSHUSI CEYSHHH, UCTIONB3YSI METOJI CIEOB.

Ctpoutrh ceyeHUSs MHOTOTPAHHUKOB METOJOM  CJIEJOB, BBHITIOJHATH
(BBIHOCHBIC) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (uryp: BuA
CBepxy, cOOKY, CHU3Y.

PemaTe 3amaun Ha HaAXOXKJACHHE TEOMETPUUYECKUX BEJIMYMH 10 00pasiam uiu
aNropuT™MaM, MPHUMEHSS MW3BECTHBIE AHAIUTUYECKHUE METOJbl MPU PEUICHUH
CTaHJAPTHBIX MATEMAaTUYECKUX 3a]a4 Ha BBIUUCICHHUE PACCTOSHUN MEXKIY ABYMS
TOYKaMH, OT TOYKM JIO TpPsAMOH, OT TOYKA JO IUIOCKOCTH, MEXIY
CKPEILIMBAIOIIMUMHUCS TPSIMBIMHU.

PemaTte 3a1aun Ha HAXOXKACHUE TEOMETPUUSCKUX BETUYMH MO0 00pa3liaM WK
aNropuT™MaM, MPHUMEHSS HW3BECTHBIE AHAIUTUYECKHUE METOJbl MPU PEUICHUH
CTAaHJAPTHBIX ~MATEMAaTHMYECKHMX 3aJa4 HAa  BBIYUCICHUE YIVIOB  MEXIY
CKpPEILIMBAIOUIMMHUCS  MPAMBIMH, MEXKIYy TMPSAMOA M IJIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMH, JIByTPaAHHBIX YIJIOB.

Boluncnsats 00BEMBI U TUIONIAIA MMOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
MMpaMUJia) C IPUMEHEHUEM (POPMYJT; BBIYUCIATH COOTHOLIECHHS MEXKTY ITOIIAAsIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX MHOTOTPAaHHUKOB.



OnepupoBaTh MOHATUAMH: CHUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U
IJI0CKOCTh CHMMETPUU; LIEHTP, OCh U MJIOCKOCTh CHMMETPUH (PUTYPBI.

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

[IpumensTh reomeTpuueckue (HakThbl 715 pEIICHHs] CTEPEOMETPUUECKUX 3a/1ad,
MPEANOoIaralonX HECKOJIbKO IAr0B PEIICHUs, €CIIA YCIOBUS IPUMEHEHUS 3aJaHbI
B IBHOH (hopme.

[IpumeHsaTh mpocTellliie MpOrpaMMHBIE  CPEICTBA W AJIEKTPOHHO-
KOMMYHUKAlIMOHHBIE CUCTEMbI TP PEUICHUU CTEPEOMETPUUECKUX 3aa4.

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

[IpyuMeHsATh MONy4YeHHBbIE 3HAHUS HA MpPAKTUKE: AaHAIM3UPOBATH peabHbIC
CUTyallul W TIPUMEHSTh M3yUYEHHbIC IOHATHUS B IMPOILIECCE IMOMCKA PEIICHUS
MaTEeMaTU4YeCKH C(HOPMYIUPOBAHHOW MPOOJIEMBbI, MOJIETUPOBATH pPEaAIbHbIE
CUTyallul Ha fA3bIKE TEOMETPUHU, HCCIEOBaTh MOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TEOpeM, arrapaTa aireopbl; pemarhb
NPAKTUYECKUE 3a]1a4M, CBI3AHHBIC C HAX0XKICHUEM T€OMETPHUUECKUX BEJTUNYUH.

11 KIJACC

OnepupoBaTh MOHATUAMH: UUIUHApPUYECKAs IMOBEPXHOCTh, OOpa3yrolue
[WIMHIPUYECKOI TOBEPXHOCTH; HIMIUHAP; KOHUYECKasi IOBEPXHOCTh, 00pa3yroIIue
KOHUYECKOI MOBEPXHOCTH, KOHYC; c(heprudecKas MOBEPXHOCTb.

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

OOBSACHITH CIIOCOOBI TIOJTYYCHUS TSI BpaIlSHHUS.

KnaccudummpoBath B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHSATUSMHU: IIAPOBONM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOW, OCHOBAaHME LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Beruucnsate  00BEMBI M IIOMIAAM  TOBEPXHOCTEH  Tel  BpalieHus,
T€OMETPUYECKUX TeIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHITUSIMU: MHOTOTPAHHUK, BIIUCAHHBIN B cpepy 1 OMMCaHHBIN
okoJo cdepsl; chepa, BMcaHHAS B MHOTOTPAHHUK WJIH TEJIO BPAIICHHUS.

BBIYUCISITh COOTHOMICHUS MEXIY IUIOMIAJSMU MOBEPXHOCTEH M 00BEMaMU
MOTOOHBIX TEJL.

N300paxkate m3ydaemble (PUTYpBl OT PYKH M C TPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

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



W3BnekaTp, HWHTEPOPETUPOBATH M NpeoOpa3oBbIBaTh HHPOPMALHIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINOJIHATE JEUCTBHUS CHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHO>KEHHUS BEKTOpPa Ha YUCIIO, OOBSACHATh, KAKUMU CBOMCTBAMH OHU 00JIaJaIO0T.

[IpuMeHATh TPaBUIIO NapAJLIEIEITUATIEAA.

OnepupoBaTh NOHATHAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YroJl MEXKIY
BEKTOpPAaMH, CKAIIPHOE NMPOU3BEAECHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

HaxonuTe cyMMy BEKTOPOB M TPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJ MEXIY
BEKTOpAaMM, CKaJspHOE IMPOMU3BEACHUE, pACKIAAbIBATH BEKTOP IO JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh MJIOCKOCTh YPABHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

[TpumensTh reomeTpuyeckue pakThl 17151 peIeHUs CTEPEOMETPUIECKUX 3a/aY,
IPEANOJIArarInX HECKOJBKO IIAr0B PEMIECHUS, €CIU YCIOBUS IPUMEHEHUS 3a1aHbl
B SIBHOH (hopme.

Pemate mpocreiiine reoMeTpuyYECKHe 3aadyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€NbCTBO MAaTEMATHYECKUX OTHOLIEHUH W
HAX0XJICHHE T€OMETPUUECKUX BEJIMYHMH N0 00pa3liaM WM aifTOPUTMaM, IPUMEHSS
U3BECTHBIE METO/IBI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMAaTUUECKUX 3a/1a4.

[IpuMeHsAT,  mpOCTEWIIME MPOTPAMMHBIE CPEACTBA W BJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PEUIEHUH CTEPEOMETPUUECKUX 3a]1ay.

[IpuBOoaMTH TpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
KU3HH, pACIO3HABATH NPOSABICHUE 3aKOHOB F€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJYyYEHHBIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM M IIPUMEHSATh HM3YYCHHBIE IMOHATHS B IPOLECCE IMOUCKA PEIICHUSA
MaTeMaTu4eckd CHOpMyIUPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh pEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM TE€OMETPUUYECKUX TIOHIATHI U TE€OpeM, ammapara aareOpbl; penarh
MMPAKTUYECKUE 3a/1a4d, CBA3AHHBIE C HAXOXKJIECHUEM F€OMETPUUECKUX BETUUHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungposrbie)
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 bubmuorexa [JOK
[TapamiensHOCTE NPSAMBIX U IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NPSAMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 h% 10 1
TJIBI MEKY IPSIMBIMU U TUIOCKOCTSIMH httos://m.edsoo.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 YTJIIbI 4 1 Et?[i?/?;fcli(;gﬁllic 209637
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0
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11 KVIACC

Kosaun4vecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
bubmmoreka [IOK
1 T 12
eI BpAtieHi https://m.edso0.ru/1c209e37
2 OOBEMEBI TET 5 1 bubmotera [JOK
https://m.edso0.ru/1c209e37
3 BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 l:gfg;;f;igﬁﬁc 209637
4 [ToBTOpEeHue, 06o0IICHNE, 7 1 bu6moreka [IOK
cUCTEMAaTU3aIys 3HaHUI https://m.edso0.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB IT1O 34 3 0

I[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3y4eHHusi | oOpa3oBaTeJibHbIE
padoTsbI padoThI
pecypchl
OCHOBHBIE IOHATHS CTEPEOMETPHUU:
TOYKa, MpsiMasi, IIIOCKOCTb,
npocTpancTBo. [IpaBuna
bu6moreka [IOK
1 M300paxKeHus Ha PUCYHKaX: 1

https://m.edsoo.ru/aecc77cd

M300pakeHUS TIIIOCKOCTEH,
napajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepeInHbl OTpe3Ka

TTousarue 00 akCHOMaTHUYECKOM

5 MOCTPOEHUH CTEPEOMETPUM: 1 bubnuoreka [IOK
AKCMOMBI CTEPEOMETPUU U https://m.edsoo.ru/Occ5c4fe
CJIEJICTBUS U3 HUX
[TonsiTHe 06 aKCHOMaTUYECKOM

3 MOCTPOCHUH CTEPEOMETPUM: 1 bubnuoreka [JOK
AKCMOMBI CTEPEOMETPHUU U https://m.edsoo.ru/239c8ch4
CIIEJICTBUS U3 HUX
[TonsiTHe 06 aKCHOMaTHYECKOM

4 MIOCTPOCHUH CTEPEOMETPUU: 1 bubnunoreka [JOK
AKCMOMBI CTEPEOMETPUU U https://m.eds00.ru/65c6b106
CJIEJICTBHS U3 HUX

5 [TonsiTHE 00 AKCHOMATHYCCKOM 1 bu6mmoreka [JOK

IIOCTPOEHUU CTEPEOMETPUM: https://m.edsoo.ru/258fc245



https://m.edsoo.ru/aecc77cd
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aKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

[Tonatus: nepecekaromuecs

6 IJIOCKOCTH, TIEPECEKAONTUECS bubnuorexa LIOK
> 1P https://m.edso0.ru/2d8a9c99
npsiMast ¥ IJIOCKOCTh
[Tonatus: nepecekaromuecs
7 IUTOCKOCTH, IEPECEKAIOIIUECS bubmuorexa LIOK
> TP https://m.edsoo.ru/db685e73
npsiMast ¥ TJIOCKOCTh
[TapamienpHOCTE NPSAMBIX U
MIJIOCKOCTEH B IPOCTPAHCTBE:
8 MapajuieNIbHbIC MPSMBIC B bubnmorexa [JOK
p P https://m.edso0.ru/93ad36b3
MIPOCTPAHCTBE; MApaICIIbHOCTD
TPEX MPSIMBIX
[TapamienpHOCTD NIPSAMBIX U
9 IJTOCKOCTEMN B MPOCTPAHCTBE: bubnuoreka [IOK
[TapannensHOCTH NPSIMOY U https://m.edsoo.ru/ee1d19b9
IIJIOCKOCTH
B3anMHoe pacnosioxkeHue npsiMbIX B
10 MPOCTPAHCTBE: MEPECEKAIOIINECS, bubnuoreka [JOK
MapaJiyIebHbIC U CKPEIIUBAOIIUECS https://m.edsoo.ru/1a2520f6
psiMbIe
11 VYTriel ¢ COHAIIpaBJICHHBIMU bubnnoreka [JOK
CTOpOHAMHU https://m.eds00.ru/9f4071b9
12 Yron mexay npsMbeIMU B bubnuoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
13 VYron Mexay npsMbIMU B bubnunoreka [JOK

IIPOCTPAHCTBE

https://m.edsoo.ru/2935a9a0
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14 [TapanienbHOCTb MIIOCKOCTEH: bubmuoreka [IOK
NapajuleIbHbIE III0CKOCTH https://m.edso0.ru/2e18f255

15 CBoiicTBa mapajieIbHbIX bubnuorexa [JOK
IJIOCKOCTEN https://m.edso0.ru/e504d656
3HaKOMCTBO ¢ MHOTOTpaHHUKaMH,

16 n300pakeHre MHOTOTPaHHUKOB Ha bubnuorexa [JOK
PUCYHKaX, Ha IPOEKIIMOHHBIX https://m.edso0.ru/a63959%d
yeprexax
Hauansubie cBefeHus o kyoe u

17 MMAPaMHU/JIE, UX Pa3BEPTKU U MOJIETIN. Bubnuotexa LIOK

https://m.edsoo.ru/b30dff38
CeueHrss MHOTOTPAHHHUKOB
Hauanensie cBeneHns o kyoe u
18 UpamMue, UX pa3BEPTKU ZI6MOJICJ'II/I. Bubnuorexa LTOK
https://m.edsoo.ru/3d8ffd32
CeueHnsi MHOTOTPAaHHHUKOB
[Ipocreiimre TpoCTpaHCTBEHHBIE
19 (burypsl Ha TUIOCKOCTHU: TETpadp, bubamorera LOK
https://m.edso0.ru/4a28dc02
Ky0, mapasyienenurne/
. bu6mmoreka [JOK
20 Hocrpoerne ceuernit https://m.edsoo.ru/1d434d0f
. bu6mmoreka [JOK

21 Hocrpoerne ceuerit https://m.edsoo.ru/ec26fe5d
KonTtponbHas paborta no teme

29 "IIpsiMbIe ¥ TIJIOCKOCTH B bubnunoreka [JOK
npocrtpanctse. [lapannenbHOCTh https://m.edso0.ru/9a0a9e56
MPSIMBIX U IJIOCKOCTER"

[lepnieH TUKyIAPHOCTH MPSMOM U BuGmiorexa IOK

23 MJIOCKOCTH: IEPIEHAUKYIISIPHBIE

MpsAMBIC B IIPOCTPAHCTBC

https://m.edsoo.ru/b19f6a5d
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24 [Ipsimble napaiiienbHble U bubmuoreka [IOK
NEePIEHUKYIISIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95

o5 [IpsimMble nTapajuienbHbIE U bubnuorexa [JOK
NEPIEHIUKYIISIPHBIE K IUNIOCKOCTH https://m.edsoo.ru/ba545966
[Ipu3Hak nepnesauKyIspHOCTH bubnuorexa [JOK

26 N
PSIMOM U TUIOCKOCTH https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepnesauKyIspHOCTH bubnuorexa [JOK
MIPSIMOM U TUIOCKOCTH https://m.eds00.ru/79165d15

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

29 Teopema o npsimoit bubnuoreka [IOK
MEPIEHIUKYISIPHON INTIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsimoit bubnuoreka [IOK
MEePNEHANKYIISIPHOH MIIOCKOCTH https://m.edsoo.ru/7d18834b
[leprienAnKynsAp ¥ HAKIOHHBIE!

31 paccTosiHuEe OT TOYKHU J0 TJIOCKOCTH, bubnuoreka [IOK
paccTosiHue OT MPSMOM 10 https://m.edso0.ru/33c477d3
IJIOCKOCTH
[leprienAuKysAp U HAKIOHHbIE!

32 paccTosiHue OT TOYKHU JI0 TJIOCKOCTH, bubnuoreka [JOK
paccTosiHue OT MPSAMOM 10 https://m.edsoo.ru/66fefadd
IJIOCKOCTH
[leprieHAUKysAp U HAKIOHHbIE!

33 paccTosiHMe OT TOYKH JI0 IJIOCKOCTH, bubnuoreka [IOK
paccTosiHue OT MPSAMOU 110 https://m.edsoo.ru/abb7b8e3
IJIOCKOCTH

34 [lepnieHIUKYIIAp 1 HAKJIIOHHBIE: bubnuoreka [IOK

PacCTOAHUC OT TOYUKHU O INIOCKOCTH,

https://m.edsoo.ru/dbee22bc
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paccTosiHue OT NPSAMOU 110

IUIOCKOCTH
35 Teopema o TpEx mepneHIUKYISIpax brbmmorexa LOK
https://m.edsoo.ru/e4972cdc
36 Teopema o TpEx mepneHIUKYISIpax brbmmorexa [OK
https://m.edsoo.ru/52188a7d
37 Teopema o TpEX mepreHANKYIApax brbmmorexa [OK
https://m.eds00.ru/9f246736
38 VYTriasl B TPOCTPAHCTBE: YroJl MEXIY bubnuorexa [JOK
MPSIMOM M TJIOCKOCTBEO https://m.edsoo.ru/6b61b2b4
39 JIByrpaHHBIN yroJi, TMHEHHBIN yroi bubnuoreka [IOK
JBYTPAHHOTI'O yria https://m.edsoo.ru/5fa0b3ce
40 JIBYrpaHHBIN yroJi, TMHEHHBIN yroi bubnuoreka [IOK
JIBYTPaHHOTO yTJia https://m.edsoo.ru/c7c777ed
[TepieHAMKYASIPHOCTD MIOCKOCTEM:
41 MPU3HAK MEPIEHANKYIIPHOCTH bubmorexa IOK
g https://m.edsoo.ru/ec3e2da3
JBYX TUIOCKOCTEH
[lepneHMKYISIPHOCTD IJIOCKOCTEH:
42 an/II)3HaIf[ HCI}),HCI})II[I/IKyJI}IpHOCTI/I bubmmorexa [TOK
g https://m.edsoo.ru/ed9e2a8e
JBYX TUIOCKOCTEH
[lepnieHTUKyYIAPHOCTD MIOCKOCTEH:
43 MIPU3HAK MEePIECHINKYIIPHOCTH bubmorexa HOK
g https://m.edsoo.ru/ba75dc57
JIBYX TUIOCKOCTEH
KonTtponsHas pabora no temam
44 "[lepneH IMKYISPHOCTD NPSAMBIX U bubnuoreka [IOK

mockocTeil" u "Vl Mex 1y
MPSIMBIMU U TIIOCKOCTSMU"

https://m.edsoo.ru/5b971ef3
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[ToHsiTHE MHOTOTPAHHUKA,
OCHOBHBIE 3JIEMEHTBI

bubmmoreka [{OK

45 MHOTOIPaHHMKA, BRITYKIIBIC U
P 4 https://m.edso0.ru/2d24e873
HEBBITTYKJIbIC MHOTOTPAaHHUKY;
pa3BEpTKa MHOTOTPaHHUKA
[Ipusma: N-yronpHas mpu3Ma; rpaHu
46 Y OCHOBAHUS IIPU3MBI; IIpsIMast U bubnuorexa [JOK
HaKJIOHHAs PU3MBbI; OOKOBas 1 https://m.edsoo.ru/b4ad63ad
TOJTHAs! TOBEPXHOCTH TTPU3MBbI
47 [Tapamrenenunen, TpsIMOYTOJIbHBIN bubnuoreka [IOK
MapajyieenuIie] U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: N-yrojgbHasi MUpaMHIA,
TpaHU ¥ OCHOBAHUE MMUPAMU/IBI;
bu6moreka [IOK
48 OOKOBAasI U TOJTHASI IOBEPXHOCTh
https://m.edsoo.ru/fblcdOa5
MUpaMU/Ibl; IPaBUIIbHAS U
yceu€HHas nupaMmuaa
[IpaBunbHBIE MHOTOTPAHHUKH:
MOHATHE MPABUIHHOTO
49 MHOTOTI'paHHUKA; TpaBUJIbHAS bubnuoreka [JOK
MpU3Ma U NPaBUIIbHASI TUPAMU/IA; https://m.eds00.ru/074c8865
MpaBWJIbHAS TPEYTOJIbHAS MUpaMUIA
Y TIPaBWIBHBINA TETPadp; Kyo
[IpencraBienue o MpaBUIBLHBIX
50 MHOTOTpaHHUKAX: OKTad bubmmorexa [IOK
P ’ AP, https://m.edsoo.ru/a0fdd5bf
JOJIEKadAp U UKOCAdP.
CummeTpus B TpOCTPAHCTBE:
51 CUMMETpHUS OTHOCUTEIIBHO TOYKH, bubnunoreka [JOK

HpHMOﬁ, IUIOCKOCTH. DIIEMEHTHI
CUMMCTpPUHU B ITUpaMUIaXx,

https://m.edsoo.ru/b9e777d9
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mapajiiejicnmieaax, rnmpaBUJIbHbIX
MHOT'OrpaHHUKax

Briuncienue diieMeHTOB

bubmmoreka [{OK

52 : péo
MHOTOTPATHIIOB: pEbpa, https://m.edsoo.ru/6cdbecef
JarOHAJIH, yTITbI
[Tnomans OOKOBOM MOBEPXHOCTH U
ITOJTHOW MTOBEPXHOCTH MPSMOMN
53 MIPU3MBI, IJIOIAAbF OCHOBAHUIA Bubmiorexa [TOK
P ’ . ’ https://m.edso0.ru/37d84157
TeopeMa 0 OOKOBOW MOBEPXHOCTU
MPSIMOM TPU3MBI
[Tmomaas 60KOBOM MOBEPXHOCTH H
ITOBEPXHOCTH MTPABUIIBHON
54 OHUpaMHUJIBI, TEOPEMA O THIOIIAIH Bubmaotexa IIOK
PaMIARL, TEOp mamt https://m.eds00.ru/5603e30b
OOKOBOM MOBEPXHOCTH YCECUEHHOM
MTUPAMU/TBI
55 KonTtponsHas padoTa o Teme bubnuoreka [JOK
"MHuororpaHHuku" https://m.edso0.ru/a95f5c04
N bu6mmoreka [JOK
56 I1 0 00
OFTHE OB OBbEME https://m.edsoo.ru/7ad0020b
N bu6mmoreka [JOK
57 006
DEM HIHSMEL https://m.eds00.ru/79853608
N bubmuoreka [JOK
58 §]
OOBEM HIpHIMEL https://m.edso00.ru/1e053890
N bubnuoreka [JOK
> OObEM npHMEI https://m.edsoo.ru/482d3f51
bu6mmoreka [JOK
60 g
OObEM nupavi b https://m.eds00.ru/235171b3
61 OO0BEM TUpaMHUIBI Bubmiorexa HOK

https://m.edsoo.ru/f47dfefd
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bubmuoreka [JOK

62 OGbEM nupasuis 1 https://m.eds00.ru/79c10312
. bubnuorexa [JOK
63 OObEM npaMHAL L https://m.edsoo.ru/2faadc3f
64 KonTtposnsHas paboTa o teme 1 bubmoreka [IOK
"OOBEMBI MHOTOTPAaHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpEnue, 06061EeHNE
65 cUCTEMaTU3alus 3HaHUMN. 1 bubnuorexa [JOK
[Toctpoenune ceueHuit B https://m.edsoo.ru/098bedad
MHOTOTpaHHUKE
[ToBTOpenHme, 0600IIEHNE
CHCTEeMaTH3aI1s 3HAaHUH.
Brruncnenue paccTossHU: MEXIy
66 JBYMSI TOYKAMH, OT TOYKH IO 1 bubmorexa LOK
. https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKH 0 TJIOCKOCTH,
MEXTy CKPEIUBAIOITUMHUCS
MPSIMBIMHU
bu6mmoreka [JOK
67 Hrorosas koHTpoJIbHAs paboTa 1 https://m.edsoo.ru/b9146bc0
[ToBTOpEeHME, 0600IICHNE
CHUCTeMaTH3aIys 3HAHHH.
Brrunciienue yrioB: Mex
68 CermHBalomeHc;I Hp}Il\'/IHIZII'MI/I, 1 Bubmorexa OK
N https://m.edsoo.ru/56765e8b
MEXAY NPSIMOH U MIIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTJIOB MEXTY
TJIOCKOCTSIMHU
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KVIACC

KosnnyectBo yacos DJIeKTPOHHbIE
[
Jl:;_l'l Tema ypoka Bcero Kontpoabusie | Hparririeckie i[:;:eﬂlrlﬂ zg:a22§:Tenbﬂble
padoTsbI padoThI pecypest
Hunmuaapudeckast TOBEPXHOCTH,

1 00pasyromue MUJINHIPUIECKOM 1 bubnuoreka [JOK
ITOBEPXHOCTH, OCh https://m.edso0.ru/6054b8c1
MVIAHIPUIECKOH MOBEPXHOCTH
N3obpaxenne muianHapa Ha
miockoctu. Pa3Béprka nununapa.

9 Ceuenns nuiInHIpa (MIIOCKOCTHIO, 1 bubmuorexa [JOK
napajieIbHON WU https://m.edsoo.ru/016e25eb
MePIEeHIUKYIAPHON 0CcU
UAJTUHIPA)

Hununaap: ocHoBaHUS 1 OOKOBast

3 MMOBEPXHOCTh, 00pa3yromas u oCh; 1 bubnuoreka [JOK
oAy OOKOBOM U ITOJIHON https://m.edsoo.ru/188f6216
MMOBEPXHOCTHU
Konunueckas HoBepXHOCTb,

4 oOpa3ymolre KOHUYeCKOU 1 bubnuoreka [IOK
MOBEPXHOCTH, OChb U BEPIIIMHA https://m.edso0.ru/c94ba09b
KOHUYECKOM MOBEPXHOCTU
N300paxkenue koHyca Ha

5 mockocTu. Pa3zBéprka koHyca. 1 bubnuoreka [IOK

CeueHns KOHYCa (HJ'IOCKOCTBIO,
napannenLHoﬁ OCHOBAHUIO, U

https://m.edsoo.ru/Obdelbe8
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IUIOCKOCTBIO, IIPOXOIAIIEH Yepes3
BEpILHHY)

Konyc: ocHOBaHue u BepIvHa,

bubmmoreka [{OK

6 06pa3y1E)1ua51 u ch; ILJIOIIAdb https://m.edso00.ru/897dd3b2
OOKOBOII U TIOJTHOM MOBEPXHOCTH
YceuéHHbIi KOHYC: 00pa3 ue u
7 BBICOTA; OCHOBaIZI/Ifl u (IS)OKZII:);[I bubmorera [JOK
’ https://m.edso0.ru/1468bab3
MTOBEPXHOCTh
Cdepa 1 m1ap: LueHTp, paguyc,
8 nv(ll;nfeTp; nn];c))manb Irioiepxiocm bubnmorexa LHOK
https://m.edso0.ru/0341bc2b
cdepbl
B3anmuoe pacnonoxenue cepsl
9 M TUIOCKOCTH; KacaTeabHas bu6moreka [IOK
IJIOCKOCTH K cepe; miomab https://m.edsoo.ru/bed12a43
chepsl
10 N3obpaxenue chepsl, mapa Ha bubnuoreka [IOK
mwiockoct. CeueHus mapa https://m.edsoo.ru/bc15f7f2
MHoOrorpaHHuK, OMMCaHHbIN
1 okoJio chepsl; chepa, BOucaHHas B bubnuoreka [JOK
MHOTOTI'PaHHUK WJIH B TEJIO https://m.eds00.ru/0b136158
BpalleHuUs
12 KomOunarmus Ten BpamieHus u bubnnoreka [JOK
MHOTOT'PAHHUKOB https://m.edsoo.ru/3cef10e5
13 [Tonsarue 06 00bEMe. OCHOBHBIC bubnuoreka [JOK
CBOMCTBAa 0OBEMOB Tl https://m.edso0.ru/26a03fb7
14 O0BEM MIMHIpa, KOHyca bubmiorexa LIOK

https://m.edso0.ru/5513d87b
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bubmuoreka [JOK

15 O0né
1M LIapa 1 IIoMmay chepet https://m.edsoo.ru/d189bde2
[TogoGHBIE TeNIa B TPOCTPAHCTBE.

16 CoOOTHOIIEHUS] MEXKTY TLTOIAASIMHU bubnuorexa [JOK
MOBEPXHOCTEH, 00bEMaMHU https://m.edsoo.ru/810cfleb
0J00HBIX Tell
KonTtponpHas pabota no temam

17 "Tema spamenus”" u "O0ObeMbI bubmmorexa [IOK

" patt https://m.edsoo.ru/4a33a8ab
TN

18 BexTop Ha miockocTu u B bubnuoreka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb

19 CnoxeHue ¥ BEIYUTAaHUE BEKTOPOB bubmorexa LOK

P https://m.edsoo.ru/23f4f089

20 VYMHOKEHNE BEKTOPA Ha YHCIIO bubmmorexa [IOK

p https://m.edsoo.ru/dee379eb
Paznoxenue BekTopa 1o Tpém
21 HEKOMIUIaHAPHBIM BEKTOPaM bubmmorexa IOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuio mapasnienenunena
Pemenne 3a1a4, CBsI3aHHBIX C
22 IPUMEHEHUEM IIPABIII JEHUCTBUHN C Eubmrorexa HOK
p P a https://m.edso0.ru/5a827900
BEKTOPaMH
KoopanHaTHO-BEKTOPHBIA METO
23 il I/IpiI_HGHI/II/I FGOMef NYECKUX ! Bubmorexa OK
pHp p https://m.edsoo.ru/d3alfe30
3a1ay4
[IpsmoyronpHas cucreMa
KOOPIMHAT B IPOCTPAHCTBE.
PA poctp bubnmuoreka [JOK
24 Koopaunats! BekTopa.

[Ipocreiimme 3anaun B
KOOpAMHATaxX

https://m.edsoo.ru/48db7058



https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
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https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
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YroJ1 MeXK 1y BEKTOpPAMH.

bubmuoreka [JOK

25 CKallApHOC IPOH3BECHHC https://m.edsoo.ru/725effc4
BEKTOPOB

26 Brruncienue yrioB Mexay bubnuorexa [JOK
MPSAMBIMU U TJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
KonTtposnsHas paboTa o teme

27 "BeKkTophl U KOOpAUHATHI B brbmmorexa [OK

" https://m.edsoo.ru/77c22fc5

MPOCTPAHCTBE
[ToBTOpEeHue, 0600IICHNE 1

28 CHUCTEeMaTH3als 3HaHU. bubmuorexa [JOK
OcHoBHblIe (HUTYpHI, PaKTHI, https://m.edso0.ru/1780ba5d
TEOPEMBI Kypca TUIAHUMETPUH
[ToBTOpEeHUE, 0600IIEHNE 1

29 CHCTEMAaTH3alMs 3HAHUIA. bubmuorexa [JOK
OcHoBHbIE (HUTYPBI, (PAKTHI, https://m.edso00.ru/078cd184
TEOPEMBI Kypca TUIAHUMETPUH
[ToBTOpEeHue, 0600IICHNE 1

30 cUCTeMaTu3alus 3HaHui. 3agaun bubnmuoreka [JOK
IJTAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
perieHus
[ToBTOpEeHUE, 0600IICHNE 1

31 cUcTeMaTH3alus 3HaHUi. 3a1auun bubmuoreka [JOK
IJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/4dffda97
perieHus
[ToBTOpEHue, 0600IeHNE U

39 CUCTEMaTHU3aIus 3HAHUM. bubnunoreka [JOK

OcHoBHBIE (UTYpHI, (aKTHI,
TEOpPEMBI Kypca CTepeOMeTpUuun

https://m.edsoo.ru/74b2ad91
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bubmuoreka [JOK

33 Hrorosas konTpobHas padota L https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEHUe, 0600MIICHNE U 1 bubmmoreka [JOK
CHUCTEeMaTU3alus 3HAHUI https://m.edso0.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






