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HOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS IJis
oOyvaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepabHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TNPEIBIBIACMBIX K
MaTeMaTH4ecKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yueOHOro Kypca TEeOMETpPHMH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHHs OO0YCIIOBJICHA MPAKTUYCCKONH 3HAYMMOCTBIO METANpPEIMETHBIX U
NPEIMETHBIX PE3yJbTaTOB OOYUYEHHUS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OOy4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTeMaTHYCCKOMN
I'PaMOTHOCTH, U3YYCHHS JIPYTUX yUYeOHBIX AUCIUIUIMH. Pa3BUTHE y 00y4Yaronuxcs
NPAaBWIBHBIX TPEJICTABICHUNA O CYINIHOCTH M TPOUCXOXKICHUU T'C€OMETPUUYCCKUX
aOCTpaKIMi, COOTHOIICHHH pPEabHOTO M HJACAIBHOTO, XapaKTepe OTPaKCHUs
MaTEMaTUYECKOM HAYKOW SBJIIGHHH W TIPOLECCOB PEAbHOIO0 MHpa, MECTE
ICOMETPUHU B CUCTEME HAyK M POJIM MAaTEeMAaTHYSCKOTO MOJICIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOT'O MHUPOBO33PCHHS
yUYaluxcs, a TaKKe Ka4yeCTB MBIIUICHUS, HCOOXOMUMBIX JJI aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['ecomeTpust sBISCTCS OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHHsA, TaK KaKk OOECNEeYMBACT BO3MOXKHOCTh M3YUYCHHS Kak
JTUCITUTUIMH €CTeCTBEHHO-HaYYHOW HAINPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIIUIeHHE, (GOPMHUPYEMOE TPU H3YUYCHUU OO0YUYAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pCIIeHUS TEOMETPUYECKUX 3aJad, YMEHHE BBIIBUTATh M OMPOBEPraTh
TUTOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA MPU PEIICHUH 3a7a9 €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
MPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COIHUAIBHOTO ObITHS, (opMa
OTPaXCHHS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIEIIHOTO TMO3HAHWS W AKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU



oOpazaMu OOBEIMHSET pa3Hble BUABl y4EOHOM M TPYIOBOM [EATEIBHOCTH,
ABISETCS OAHUM U3 MPOPECCHOHATBHO BAXKHBIX KAadecTB, MOATOMY aKTyaJbHa
3a7aya (HOpMUPOBaHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBHIHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKON JAESITETbHOCTH N0 MHOTUM HAIPABIICHUSM.

Llenp ocBoeHusi mporpamMmbl yueOHoro kypca «leomerpus» Ha 0a30BOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OecrieueHHe  BO3MOXHOCTH  MPUOOpPETeHUs |
UCTIONBb30BaHMUSI CHCTEMAaTHYECKMX T'€OMETPHUECKUX 3HAHWH W JICHCTBUH,
CHeM(PUIHBIX T€OMETPUH, BOZMOKHOCTH YCIICIITHOTO MPOJOHKEHHUS 00pa30oBaHMsI
0 CMIEIUAIILHOCTSIM, HE CBSI3aHHBIM C MPUKJIAJHBIM HCIIOH30BAHHEM I'€OMETPHH.

[IporpaMmMa 1O reomeTpuu Ha 0a30BOM YypOBHE TNpeIHA3HAYCHA MJIs
00y4aroOUINXCsl CPeHEN IIKOJIbI, He MCIBITHIBABIIMX 3HAYUTEIbHBIX 3aTPYAHEHUN
Ha ypOBHE OCHOBHOTO 00mIero obpaszoBaHusi. TakuM oOpazoMm, oOydaromuecs Ha
0a30BOM YpPOBHE JOJKHBI OCBOHWTH OOIIME MaTeMaTHUYECKUE YMEHUS, CBSI3aHHBIC
CO CHEeIU(PUKON TeOMETpHH W HEOOXOAMMBIE /I J>KH3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTHh HM3yYUTh T€OMETPHUIO Ooliee
ri1yO0OKO, €Clii B JalbHEHIIEM BO3HHKHET HEOOXOJUMOCTH B T€OMETPHUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JESTETHHOCTH.

JlocTkeHnue 1eNd OCBOEHUS TMPOrpaMMbl OOECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMH 3aJjayaMH  OCBOEHHUS  Kypca
«I"'eomerpuny» Ha 6a3oBoM ypoBHe B 10—11 kmaccax sBIsiroTCS:

e (opmupoBaHue TMpeACTaBICHUS O TEOMETPUM KaK YacTh MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M TeJlaX BpPAILCHUS
KaK O BOXXHEWIIINX MAaTEMAaTUYECKUX MOJECISX, MO3BOJISIONINX OMUCHIBATH
¥ U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MHUPA;

e (dopMUpOBaHHE YMEHHUS paclo3HaBaTh Ha YEpTEekKax, MOJAENAX U B
pealbHOM MHpE MHOTOTPAaHHUKH U TeJla BPaIlCHHUS;

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

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

e OBIAJCHHE  QITOPUTMAMM  pEIIEHUS  OCHOBHBIX  THIOB  3ajady;
¢opMupoBaHue yMEHHUS TPOBOJUTH  HECIOXKHBIE  JOKa3aTelIbHbIC
paccyXJIeHusi B XOJIe¢ PEUICHUS CTEPEeOMETPUUYECKUX 3aJad U 3a7ad C
NPaKTUYECKUM COJIEPIKaHUEM;



e pa3BUTHE MHTEJUIEKTYaIbHbBIX u TBOPYECKUX CrocoOHoCTEHN
oOyyJaromuxcs, TMO3HABAaTEILHOM  aKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHUU, KPUTHYHOCTU MBIIIJICHUS;

e (QopmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pEIEBaHTHOU
FEOMETPUM: YMEHUE paclo3HaBaTh IMPOSBICHUS TE€OMETPUUECKUX
MNOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pealbHBIX >KHU3HEHHBIX
CUTyallUsIX W TMPU U3YYECHUU APYTUX YYCOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpPMYyIUpOBATH HMX Ha S3BIKE
T€OMETPHUH U CO37aBaTh TEOMETPUUYECKUE MOJIEIH, IPUMEHSITh OCBOSHHBIN
FEOMETPUYECKUN amnmapaT Uil pelieHUs MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OIIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENHFHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCSl BKJIFOUEHUE B KYpC
CTEpEOMETPUM B Haualie €ro u3y4eHHus 3ajlad, pellaeMblXx Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEICIEHHBIM 00pa30oM OpraHu30BaHHas paboTa Haj
HUMH, YTO CIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTaabHEHIIIeMy U3YUCHUIO TTpeIMeTa.

[Ipeanourenue oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YEeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-
NPaKTUYECKON AesATEIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
ydaluxcs B Kypce€ CTEpEOMETpUU MPOBOAUTCA 3a CUET pelIeHUs 3adady Ha
CO37aHMe  MPOCTPAHCTBEHHBIX O0pa3oB W  3a7a4 Ha  ONEpUPOBAHHE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOW Ha
HATJISATHOCTh, a OINEpUpOBaHME oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COJIEPHKAHUS.

OcHoBHBIE cojaepkaTelbHble JUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpalieHus»,
«BEeKTOpBI U KOOPAMHATHI B IMIPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUN
pacrpenensieTcs He TOJbKO [0 COJAEpKaTeNbHbIM JIMHUSIM, HO W IO TOJaMm
00y4eHUS Ha YPOBHE CPEIHEr0 O0IIEro 00pa3oBaHMUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHbIM IO ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TaKuM oO0Opa3oM, dYTOOBI OBIAJEHUE TEOMETPHUCCKUMU
MOHSATHUSMHU U HABBIKAMH OCYUIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJIIOICHUEM IPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKIIIOYAJIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYarONIUXCs, PaCHIUpSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOXKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE



Ha u3yuenne reomerpun orBoaures 2 yaca B Hepeno B 10 knacce u 1 4ac B
Henento B 11 kiacce, Bcero 3a jBa rojia o0ydenus - 102 yueOHbIX yaca.

COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsTHE 00 aKCMOMATHYECKOM MOCTPOEHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMmHOe pacnonokeHue MpsSMBIX B MPOCTPAHCTBE: NEPECEKAIOLINECS,
napajuieJibHble W CKpeIMBamIuecs mnpsamble. l[lapamnenbHOCTs NPSAMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: TNapajuleibHbIE NPSIMBIE B IPOCTPAHCTBE;
NapajuieIbHOCTh TPEX MPSAMBIX; MapauIeIbHOCTh NPSIMOM M IIOCKOCTU. YTJBI C
COHANPaBJICHHBIMU CTOPOHAMHU; YroJ MEXAYy NpSIMbIMH B IPOCTPAHCTBE.
[TapannenbHOCTB MJIOCKOCTEN: napaJsuiesibHbIe MJIOCKOCTH; CBOMCTBa
napajuleNibHbIX  miockocTed. [lpocrteiimue mpocTpaHCTBEHHbIE (GUTYPHI  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapaieienurnen; MoCTpPOSHNEe CEYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U IIOCKOCTHU: MEPIEHIAUKYIISPHBIE MPSAMBIE B
IIPOCTPAHCTBE, NPSMBIE IapajuIeJIbHbIE W NEPIECHAMKYISAPHbIE K IUIOCKOCTH,
IIPU3HAK TMEPHEHAUKYJSIPHOCTA NPSMOW M IUIOCKOCTH, TeopeMa O NpsIMOu
NEPIICHAUKYIISIPHON IJIOCKOCTH. YTJbl B IPOCTPAHCTBE: YrOJ MEXAY IPSIMOU U
IUDIOCKOCTBIO;  JIBYTPAHHBIM ~ yroJI, JIMHEHMHBIM yroJl  JABYTPAHHOIO  yIJia.
[leprieHAUKYIISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JO IUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.
[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

MHoOrorpaHHuKH

IloHsATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAHHUKA, BBIIYKIIBIE
Y HEBBIYKJIbIE MHOTOI'PAaHHMKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronpHas
Mpu3Ma; TpaHU W OCHOBAHUS MPU3MBI; MpsMasi U HAKIOHHAS MPU3MBI, OOKOBasi U
ITOJTHAs ITOBEPXHOCTH IIPU3MBI. [Tapamnenenunen, IIPSAMOYTOJIbHBIN
napajulieJienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHUE MHUpPaMUIbl; OOKOBas U MOJHAS MOBEPXHOCTh MUPAMU/bI; TPaBUIIbHAS U
yced€éHHas mnOupamMuga. OJEMEHTbl Mpu3Mbl U nupamuabl. [IpaBunbHble
MHOTOI'PaHHUKHW: MOHSATHE NMPAaBWIBHOTO MHOTOTPAaHHMKA; NPaBWIbHAs NpPU3Ma U
MpaBWIbHAS THpPAMUIA; NpaBWIbHAsA TPEYrojbHAS MNHPAMUIA W NPABUIbHBIN
teTpa3p; KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOIPAHHHUKAX: OKTa’p,
nonexa’ap u uxkocadap. CedyeHust npu3Mbl U MAPAMHAIBI.



CumMmeTpuss B NIPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOI,
IUIOCKOCTU.  DJNEMEHTbl CHUMMETpPUM B NHpaAMUJAX, HapajulesIeuIenax,
MPaBUJIBHBIX MHOTOTPaHHUKAX.

Bbluncienne 31€eMEHTOB MHOTOTpaHHUKOB: pEOpa, JHMaroHalid, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIbI,
TeopemMa o MiIomaau yceu€éHHod mnupamuiabl. [lonstue o6 o0BEMe. OO0BEM
OUPAMUJIbI, TPU3MBI.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOIMIAIIMHU
OBEPXHOCTEH, 00bEMaMu OJIOOHBIX TETI.

11 KJIACC

TeJsia BpalueHus

HunuHaapudeckast MMOBEPXHOCT, obOpazyrorniue UTUHAPUICCKON
MOBEPXHOCTH, OCh UMJIWHIPUYCCKOW TMOBEpXHOCTU. LluauHap: OCHOBaHUSA U
OOKOBasi TOBEPXHOCTh, OOpa3zyroIlas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
OBEPXHOCTH.

Konunyeckas moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHMYECKO moBepxHOCcTH. KoHyC: ocHOBaHMe U BeplInHa, 00pasyromas
U OCh;, IUIONIaAb OOKOBOM M TIOJTHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: HmeHTp, paauyc, AUaMETp; IUIOMIAAb IMOBEPXHOCTH C]epshl.
Bzaumuoe pacrnonoxenue chepsl U IMIIOCKOCTH; KacaTelbHas MIOCKOCTh K cepe;
TI0IIA b CEPHI.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIMHIpA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMCAaHHBIA OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpAaICHUS.

[Tonsitue 060 06BEMe. OcHOBHBIC CBOMCTBa 00BbEMOB Tenn. Teopema 006 00béMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM 1mIMHIpA,
koHyca. O0BEM mapa u miomaas chepsl.

[Tomo6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennsi nwiuMHapa (MapajjieIbHO U TNEPHEHIHUKYISIPHO OCH), CEUYEHUs
KOHyca (mapajuiebHOE OCHOBAHUIO U MPOXOSIIEE 4Yepe3 BEPIIHMHY), CECUCHUS
mapa.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE



BekTop Ha mnockocTy U B pocTpaHcTBe. Cl0)KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha 4uCio. Pa3ziokeHue BexkTopa 1o TpEM HEKOMILJIaHAPHBIM
BekropaM. IlpaBuio mapauienenunena. Pemenue 3amgay, CBA3aHHBIX C
IIPUMEHEHUEM IIpaBUil JACUCTBUU ¢ BeKkropamu. IIpsamoyronbHas cucrema
KoopauHaT B mpocTpaHcTBe. KoopauHatel Bektopa. llpocreimme 3amaun B
KOOpAMHATax. YTOoJd Mexay BekTopamu. CKalsIpHOE IPOU3BEICHHUE BEKTOPOB.
Breluncnenne yrioB Mexy MPSAMBIMHA U IDIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUHN T€OMETPUUYECKUX 3a1aY.

IINTAHUPYEMBIE PE3YJIBTATDBI

JIMUYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE PE3yJbTATHl OCBOCHHUS TPOTrpaMMbl y4eOHOTro MpeaMeTa
«MaremaTrKa» XapakTepU3yHOTCS:

I'paxxnanckoe BocMTaHue:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUKA 00YJAIOIIETOCs] KaK aKTHBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIiecTBa, TMPEACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3MUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHCKoro ooOmecTBa (BBIOOPBI, OMNPOCHI W TPp.), YMEHHEM
B3aMMO/JICMICTBOBAaTh C COIMAJIbHBIMM HWHCTUTYyTAMH B COOTBETCTBUM C UX
GYHKIMSAMU U Ha3HAYEHUEM.

ITaTpuoTHyeckoe BOCIMTAHUE:

c(hOopMHUPOBAHHOCTHIO POCCUICKON IPaskIaHCKON UEHTUYHOCTH, YBAXKEHHUS K
MPOILIOMY U HAaCTOSIIIEMY POCCUHMCKON MaTeMaTUKH, [IEHHOCTHBIM OTHOIICHUEM K
JTOCTHKEHHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMATUUYECKOM HIKOJIBI,
K KCIOJIb30BAaHUIO ITHUX JIOCTIKCHHH B JPYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HaHUEM IYXOBHBIX LIEHHOCTEN POCCHIICKOTO Hapoaa;
c(hOpPMHPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OSTUYECKOTO ITIOBEICHHS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHCHUEM JOCTHIKEHUN HAYKU U JEATEIbHOCTHIO
y4€HOr0; OCO3HAHHEM JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMYMBOTO OyAYIIETO.

JcTeTHYECKOe BOCIIUTAHME:

ACTETUYECKUM OTHOUIEHHEM K MHpPY, BKIIOYas 3CTETUKY MAaTEMaTUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIPUMMUYHBOCTBIO K MATEMAaTUYECKAM aCIIeKTaM Pa3JNYHbIX BUJIOB UCKYCCTBA.

DusuyecKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTHIO YMEHHUSI NPUMEHATh MaTeMaTU4YEeCKHE 3HaHUSA B
MHTEpecax 3J0poBOro u 6e30nacHoro odpasa KW3HU, OTBETCTBEHHOI'O OTHOILICHHUS
K CBOEMY 3JIOPOBBIO (30pOBOE MHUTAaHHUE, COATAHCUPOBAHHBIN PEXUM 3aHIATHH U



OTIbIXa, perynspHas busnueckas aKTUBHOCTB); (du3nuecKoro
COBEPILIEHCTBOBAHUS, npu 3AHATHUAX CHOPTUBHO-03/JOPOBUTEIBHOM
JEeSATENbHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHANBHON  JESATENIbHOCTH, CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPUIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCTBIO ¥  CIOCOOHOCTBIO K  MaTeMaTH4YeCcKoMY OOpa3oBaHHUIO H
caM000pa30BaHUI0 HA MPOTSHKEHUH BCEH JKU3HM, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PELICHUHU MPAKTUYECKUX 3a7a4 MATEMAaTUYECKON HaNl paBIE€HHOCTH.

JKOJI0rH4ecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO HKOJIOTMYECKON KYJIbTYpbl, MOHUMAaHUEM BIUSHUSA
COLIMAJIEHO-PKOHOMHMUYECKHUX TMPOIECCOB HAa COCTOSIHUE MPUPOJIHON U COLMATBLHOM
Cpelbl, OCO3HaHWEM TJ00aNbHOTO XapakTepa SKOJOTHUYECKUX MpoliieM;
OpUEHTaluel Ha TPUMEHEHHE MaTeMaTHYeCKUX 3HAHMM JUIsl pelieHus 3aaad B
00JaCTH  OKpYy’Karomiel cpeabl, IUIAHUPOBAHUS TIOCTYNKOB UM OIICHKH UX
BO3MOKHBIX TIOCIICJICTBUH ISl OKPY>KAIOIIEH CpeIbl.

IleHHOCTH HAYYHOI'O IO3HAHMSA:

c(OpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH U  OOIIECTBEHHOM NPAaKTUKH, TOHUMaHUEM
MaTeMAaTUYeCKOW HayKh Kak c¢epbl 4elOBEYEeCKOM MEsITeNbHOCTH, 3TaloB €€
pa3BUTHSI M 3HAYMMOCTH JUISl DPA3BUTUS LMBWIN3ALMU; OBJIAJCHHUEM SI3BIKOM
MaTEMaTUKA M MaTeMaTH4YECKOM KyJIBTYpOM Kak CpEICTBOM IIO3HAHUSA MHpA;
TOTOBHOCTBIO OCYHIECTBIATH IPOEKTHYIO M HCCIEHOBATEIBCKYIO JEATEIbHOCTD
UHAUBUAYAIBHO U B TPYIIIE.

METAIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIC Pe3yJabTaThl OCBOSHHUS MPOrPaMMbl YU4eOHOTO MpeaMera
«MaremaTtuka XapaKTEPU3YIOTCS OBJIQJICHUEM YHUBEPCaJTbHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHIMU
OelicmausMu, YHUBEPCAIbHbIMU Pe2YTIAMUBHbIMU OetCBUIMU.

1)  Vuusepcanvnuvie  nosmaseamenvhvle  Oelicméus,  obecneyusarom
Gdopmuposanue 6a308bIX KOCHUMUBHBLIX NPOYECCO8 0OVHAIOWUXCS (0CB80eHUe
Memoo0o8  NO3HAHUSA — OKpyxcawuje2o  Mupa,  NpPUMEHeHUe  J102UYECKUX,
uUcce008amenbCKux onepayull, ymerui pabomams ¢ ungopmayueti).

ba3oBblesiornyecKkueneicTBUA:

e BBISIBJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC ITPU3HAKA MAaTEMAaTHICCKUX

0OBEKTOB, TOHSATHHA, OTHOIICHUH MEXIy MOHATHUAMH; (DOPMYIHpPOBATH



ONpEJeNeHUs] TMOHATUM; YCTAHABIMBATh  CYIIECTBEHHBIM  IpPHU3HAK
KJaccu(UKanuy, OCHOBaHUS Mg OOOOIIEHHMS U CPAaBHEHHS, KPUTEpUU
IIPOBOJUMOTO aHAJIN3a;

BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEOOpPa3OBBIBATh  CYKICHUSA:
yTBEpJAUTEIbHbIE W OTpHUIATENbHbIC, €IWHUYHBIC, YAaCTHbIE U OOIIHUE;
YCIIOBHBIE;

BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTuBopeursi B (aKTaxX, [AaHHBIX, HAOJNIOACHUSIX U YTBEPXKICHUSIX;
npenjaratb ~ KpUTepUM s BBIABICHHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNL;

JieaTh BBIBOJBI C MCMOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
UHAYKTUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUECHUN 110 aHAJIOTHH;
IPOBOJUTH CaMOCTOSITEJIEHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
yYTBEPKJEHUN (MpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTAIHUIO,
OPUBOJIUTh MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBHIBATH COOCTBEHHbIE
CYXKIICHUS U BBIBOJIbI;

BbIOMpATh CMOCO0 pelieHus y4eOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BapMAHTOB pEIICHHs, BBHIOMpATh Hauboyiee MOAXOASIUNA C YIETOM
CaMOCTOSITEIIbHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3zoBbleuccienoBate/IbCKUeeiICTBUSA:

UCTIOJIh30BaTh BOMPOCHI KaK HCCIIENOBATEIIbCKUA MWHCTPYMEHT TO3HAHWS,
GopMyTupOBaTH BOMPOCHL, (PUKCHUPYIONINE TPOTHBOpPEUHE, IMPOOIEMY,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBATh  THUIIOTE3Y,
apryMEHTUPOBATh CBOIO IMMO3HIINIO, MHECHUE;

POBOJIUTH CaMOCTOSITEIILHO CIUTAHUPOBaHHBIH AKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BbEeKTa, SIBJICHUS, TMPOIECCa, BBIABICHUIO 3aBUCHUMOCTCH MEXIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

CaMOCTOATEIHHO (POpMYIHUPOBATH OOOOIIEHUS W BBIBOJIBI 1O pe3yJbTaTaM
POBEIEHHOTO HAOIIOACHUS, MCCIIEIOBAHUS, OLICHUBATHh JIOCTOBEPHOCTH
MOJIYY€HHBIX PE3YIbTAaTOB, BBIBOJOB U 000OIIECHU;

IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE MPOIECCa, a TAKXKE BBIIBUTAThH
MIPEIIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pabora ¢ ungopmaumeii:

BBISBJIATh AeUIUThl WHGOPMAINH, JAaHHBIX, HECOOXOIUMBIX /I OTBETa
Ha BONPOC U IS PEUICHUS 3a/1a4H;

BbIOMpaTh  WHPOPMAIUIO W3  WCTOYHHKOB  PA3IWYHBIX  THIIOB,
aHaJU3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH UH(OPMALIUIO
Pa3JIMYHBIX BUJOB U (DOPM MpEACTaBICHNUS,



2)

CTPYKTYpPUpPOBaTh MH(OpMALUIO, MPEACTABIATh €€ B pa3InyHbIX (hopmax,
WUTIOCTPUPOBATh Tpadruecky;
OLICHUBATh HaJEKHOCTh uH(popmMauu 1o CaMOCTOSITEIILHO
c(OpMYIHPOBAHHBIM KPUTEPUSIM.

Vuueepcanvnvie  KOMMyHUKamu@Hwle  Oeticméus,  obecnevusarom

chopMUPOBAHHOCMb COYUATLHBIX HABLIKOE 00YYAIOUJUXCHL.
Oo0menne:

BOCHPUHMMATh U (HOPMYIUPOBATh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSMH U LETSIMUA OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BbIPa)KaTh CBOIO
TOYKY 3PEHUSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJYyYEHHBIA pE3yJIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOIl TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIEU, HalleJIEHHBIE Ha MTOMCK
pEUIEHNs; COMOCTaBIATh CBOU CYXKIEHHUS C CYKICHHSIMU JpPYTUX
YYaCTHUKOB JMAaJiora, OOHApYXMBATh Pa3ju4yhe M CXOACTBO IMO3HIIUI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHWs  3aJauyd,  OKCIEPHMEHTA,
UCCJIEIOBAHUsA,  TPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  ¢opmar
BBICTYIUIEHUS C YYETOM 3a]ay MIPE3ECHTALUU U OCOOEHHOCTEN ayIUTOpUH.

CoTpyaHun4ecTBo:

3)

NOHMMAaTh M HWCIOJNB30BaTh  IMPEUMYIIECTBA  KOMaHTHOW U
WHIUBHUYaIbHOW paOOTHI MPHU PEUICHUH YIeOHBIX 3a]1a4; MPUHUMATh IIeITh
COBMECTHOW JIEITEIHHOCTH, IUIAHHUPOBATh OPTaHHU3AIMIO COBMECTHOMN
paboTHI, pacrpeessaTh BUABI padoT, JOrOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 000011aTh MHEHHUS HECKOJIBKUX JTFOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH s, OOMEH MHEHUH,
«MO3TOBBIE INTYPMB» W WHBIC); BBINOJHATH CBOIO YacThb pabOTBI H
KOOPJIUHUPOBATh CBOM JEHCTBUSA C JPYTUMH YJI€HAMU KOMAaHJIbI;
OIICHMBATh KA4eCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPHUTEPHUSIM,
c(hOpMyIMPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

Vuueepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

Gdopmuposanue cMblCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranusanus:

COCTaBJISITh IJIaH, AITOPUTM PEIICHUS 3a]1a4ul, BEIOMPATh CIIOCOO pelIeHUs
C y4€TOM HUMEIONTUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yYETOM HOBOM
UHGOPMAIIHH.

CaMOKOHTPOJIB:



e BIAJCTh HABBIKAMU TIO3HABAaTEIbHOW pe(pIEeKCHH KAaK OCO3HAHMS
COBEPIIAEMBIX IEUCTBUN U MBICIUTENBHBIX IIPOLIECCOB, UX PE3YyJIbTATOB;
BJaJE€Th CIOCOOAMHM  CAMOINPOBEPKH, CaMOKOHTpPOJIS mpolecca U
pe3yipTaTa peueHnus MaTeEMaTUYECKON 3aa4u;

e TMPEIBUAECTh TPYAHOCTH, KOTOPHIE MOIYT BO3HUKHYTH IIPU PELICHUU
3a71a4d, BHOCHTb KOPPEKTUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENbCTB, TAHHBIX, HAWIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OIICHMBAaTh COOTBETCTBHUE pE3yJibTaTa ILEJIU U YCIOBUAM, OOBICHSITH
OPUYMHBI JTOCTMXKEHUS WIM HENOCTHKEHHS PE3YNbTAaTOB AEATEIBbHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

OnepupoBaTh MOHATUAMHU: TOYKA, IPSIMasi, INIOCKOCTb.

[TpMeHAT, aKCUOMBI CTEPECOMETPUM M CJICJICTBHS W3 HHX IPU PEIICHUH
TCOMETPUYCCKUX 3a/1aY.

OneprpoBaTh MOHATUSAMH: MTAPATUICIIBHOCTD U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KnaccupunmpoBath B3aMHOE paCIOIOKEHUE NPSIMBIX W IUIOCKOCTEH B
IIPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JABYTPAHHBIA YTOJI, TPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJIa; JUHEWHBIH YroJl ABYTPAHHOIO yrja; rpaaycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMH: MHOTOTPAHHMK, BBIYKIBIH W HEBBITYKIIbBIN
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, MPABWIHHBIM MHOTOTPAHHHUK.

Pacno3naBaTh OCHOBHBIC BHIBI MHOTOTPAHHUKOB (NIHpaMuaa; TpHU3Ma,
MPSIMOYTOJIbHBIN TTapaJlIeNIeTHIe T, Ky0).

KnaccudummpoBate ~ MHOTOTpAaHHUKH,  BBIOMpas ~ OCHOBAHHS IS
Kinaccudukanuu  (BBIMYKJIbIE W HEBBIMYKIbIE MHOTOTPAHHUKHU; TPaBUIbHBIC
MHOTOTPAaHHUKH; TIPSIMBIE U HAKIIOHHBIC MPU3MBI, TTApaJIICICTTUIC/Ib ).

OnepupoBaTh MOHATUSMU: CEKYIas MIIOCKOCTh, CEUEHUE MHOTOTPAHHUKOB.

OOBSICHATH IPUHITUIIBI TOCTPOSHUST CEYCHHH, UCTIONB3YS METOJI CIIEOB.

Ctpouth ceyeHUS] MHOTOTPAHHHUKOB METOJOM  CJIEJOB, BBHITIOJNHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (Hryp: BUA
CBEpXY, COOKY, CHU3Y.

PemaTe 3amaun Ha HAXOXKJACHUE TEOMETPUICCKUX BEJIMYWH IO 00pasiam miu
aNrOpUTMaM, TPUMCHSSI W3BECTHBIC AHATUTUYECKHE METOABl TPU PEIICHHUH
CTaHJIAPTHBIX MAaTEMAaTHYECKUX 3a/1ad HA BBHIYMCICHUE PACCTOSIHUN MEXTY IBYMS



TOYKaMHM, OT TOYKH JO TMPSIMOHM, OT TOYKHM [0 IUIOCKOCTH, MEKIY
CKPELIUBAIOLIUMUCS MPSIMBIMHU.

Pemiath 3a1aun Ha HaXOXKJAECHUE T€OMETPUUECKUX BEJIMUYMH MO o0pasiiaM Wiu
aNropuT™MaM, IPUMEHSS HW3BECTHBIE AHAIUTUYECKUE METOIAbl IIPU PELICHUHU
CTaHJAPTHBIX MATEeMAaTHUYECKMX 3aJa4 Ha BBIYKWCIECHHUE VYIJIIOB  MEXKIY
CKPELIUBAOIIUMHUCS TPAMBIMH, MEXAY MNPSIMOM M  IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, ABYTPAHHBIX YTJIOB.

Boruncnsate 00BEMBI U TUIONIANA TMOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
nupamMuja) ¢ TpUMEHEHHEM (OpMys; BBIYUCIATH COOTHOIICHHUS MEXIY
TUIOIAIIMU TTOBEPXHOCTEH, 00BEMaMH MOI0OHBIX MHOTOTPAHHHUKOB.

OnepupoBaTh TOHATHUSIMU: CUMMETPUS B MPOCTPAHCTBE, LEHTP, OChb U
MJIOCKOCTh CUMMETPHH; TIEHTP, OCh U TUIOCKOCTh CUMMETPHUH (PUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBaTH U HWHTEPIPETUPOBATH HWHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYpaX, MPEICTaBICHHYIO Ha YepTekKax H
PUCYHKaXx.

[IpumensTs reoMerpuueckue GakThl ISl PEIICHUS CTEPEOMETPUUYECKHUX
3a71a4, MPEANoIaraloMx HECKOIBKO IIaroB PELICHUs, €CIU YCIOBUS IPUMEHECHUS
3a/1aHbI B SIBHOU (hopme.

[IpumeHaAT, mpocTeiiuMe NOpOorpaMMHBIE  CPEACTBA U DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1a4.

[IprBoaUTE TIpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEW B MNPUPOJIE U
YKU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IprMeHATh TOJNyYEHHBIE 3HAHUS Ha IPAKTUKE: aHAIU3UPOBATh DPEajbHbIC
CUTyallUM W IIPUMEHSATh HW3Y4YCHHBIE IMOHATHS B MPOLECCE IIOWCKA PELICHUS
MaTEMaTU4YEeCKH C(HOPMYIUPOBAHHOW MPOOJIEMBbI, MOJETUPOBATh pealbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TEOpEeM, arrapaTa aireOpbl; pemarhb
MIPAKTUYECKUE 3a/1a4U, CBA3aHHBIC C HAX0XKIECHUEM I€OMETPUYECKUX BEINUUH.

11 KIIACC

OnepupoBaTh MNOHATUSAMH: LWIMHAPUYECKAs IOBEPXHOCTb, 0Opa3zyroume
UUAJTUHIPUYECKOW  TMOBEPXHOCTH;  LWIMHAP,  KOHUYECKAass  IMOBEPXHOCTD,
oOpa3yrolue KOHUIECKO TOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

PacrioznaBaTh Tena BpamieHus (MUIMHIDP, KOHYC, cdepa u map).

OOBICHATH CIIOCOOBI TTOTYYSHUS TEJT BPAIICHHUS.

KnaccudummpoBats B3auMHOE pacronoxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEHTAa; IIapOBOM CJIOW, OCHOBaHUE MIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.



Boluncnate 00BEMBI M TUIOHMIAAM  TMOBEPXHOCTEH Ten  BpalleHuUs,
FEOMETPUUECKUX TN C IpUMEHEHUEM (HOpMyI.

OnepupoBaTh TMOHATUSIMHU: MHOTOTPaHHUK, BIHCAHHBIN B cdepy u
OMMCaHHBIH OKOJIO cdepsl; cdepa, BOUCAHHAST B MHOTOTPAaHHUK WA TEJO
BpAICHHUS.

BbluncnsaTh COOTHOIIEHUS MEXAY IUIOMIAIMHU MOBEPXHOCTEH M 00bEMaMu
MOJOOHBIX TEI.

N3o0paxate u3ydaemble (UTYphl OT PYKH U C TPUMEHEHHEM IMPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
dburyp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpAIICHUSI.

N3Bnekarb, WHTEPNpPETUPOBATH U MPEOOPa30BbIBATH HH(POpPMAIUIO O
POCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, MPEICTaBICHHYIO Ha YepTekKax U
PUCYHKaXx.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BpInonHATE [EUCTBUS CIOXKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB H
YMHOKEHUSI BEKTOpa Ha YUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIa/1atOT.

[IpumensATs TpaBUIIO MapajuIeeuIe1a.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJZIyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATBHI BEKTOPA, Yrojl MEXIY
BEKTOPAMHU, CKAJSIPHOE MPOU3BECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBL.

HaxonuTe cymMMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJ MEKIY
BEKTOPAMH, CKAISPHOE MPOU3BEICHUE, PACKIaJbIBaTh BEKTOpP MO ABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPaBHEHUEM B J€KaPTOBOM CUCTEME KOOPIMHAT.

[IpumensTh reoMerpuueckue ¢GakThl IS PEIICHHS CTEPEOMETPUUYECKHX
3a/1a4, IPEANOIararoMx HECKOJIbKO IaroB PELUICHUS, €CIU YCIOBUA IPUMEHEHUS
3a/1aHbI B IBHOH (hopme.

Pemarte mpocrteinire reoMeTpUuYEeCKHE 3aJlaud HAa MPUMEHEHHE BEKTOPHO-
KOOPAUHATHOI'O METO/IA.

Pemare 3amaum Ha [Jg0KA3aTEILCTBO MAaTEMaTHUYCCKHX OTHOIICHUN U
HaXO0XJICHHE FTeOMETPUUECKUX BEJIMUMH MO 00pa3liaM WM aJropuTMaM, IPUMEHSS
HW3BECTHBIE METObI IPU PEIIEHUU CTAHJAPTHBIX MATEMATUYECKHUX 3a/1a4.

[IpumeHsAT, mpoCTEWIIME MNPOTPaMMHBIE CPEACTBA W BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPU PEIICHUN CTEPEOMETPUIECKHUX 3a/1a4.

[IpuBOINTE TpUMEPHI MATEMATHYECKHWX 3aKOHOMEPHOCTEH B MPUPOAEC H
KU3HU, paClIO3HABATH MPOSIBJICHUE 3aKOHOB T€EOMETPHUU B UCKYCCTBE.



[IpuMeHATh MOMYyYEHHBIE 3HAHWUS Ha IPAKTHKE: AaHAIM3UPOBATH pPEAJIbHBIC
CUTyallud W NPUMEHATb HU3YYCHHBIE IOHATUS B IPOLECCE IOHUCKA PEIICHUS
MaTreMaTudecku Cc(HOpMyJIUpPOBAHHOM MpPoOJIEMBbl, MOJAEIUPOBATh PpEaJbHBIE
CUTyallud Ha S3bIKE TEOMETPUH, HCCIENOBATh IIOCTPOCHHBIE MOJEIU C
MCII0JIb30BAaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, anmnapara aareOpsbl; pemarhb
IIPAaKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM F€OMETPUUYECKUX BEJINYNH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iaejioB U TeM (undposbie)
Kourpoububie | IIpakTHyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoTsbI
pecypchbl
1 BBenenue B cTepeoMeTpuio 10 0 0 https://myschool.edu.ru/
IT .
) pSIMBIE M TTIOCKOCTH B TIPOCTPAHCTBE ) 12 1 0 httos://myschool.edu.ru/
[MapannenbHOCTh PSMBIX M TIOCKOCTEH
[Tepme oc
3 prt HﬂmiynﬂpH T TPAMBIX M 12 0 0 https://myschool.edu.ru/
TUTOCKOCTEH
4 Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1 0 https://myschool.edu.ru/
5 MHororpaHHuKu 11 1 0 https://myschool.edu.ru/
6 OO6BEMBI MHOTOTPAHHUKOB 1 0 https://myschool.edu.ru/
7 [ToBTOpEHME: CEUCHMS, PACCTOSTHUS U YTJIIbI 1 0 https://myschool.edu.ru/
OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0 https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KVIACC

KosmmyecTBo yacoB DJIeKTPOHHbIE

HaumeHoBaHue pa3jiesioB 1 TeM uugpoBbie

Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPOrpamMMblI Bcero o0pa3oBaTe/bHbIe

padoTsbI padoTsbI
pecypchbl
Tena Bpamienus 12 0 0 https://myschool.edu.ru/
OO6bEMBI TEN 5) 1 0 https://myschool.edu.ru/
BekTopsl 1 KOOpIMHATEI B IPOCTPAHCTBE 10 0 https://myschool.edu.ru/
1 600
OBTOPEHHE, 000 HIeHI:Ie’ 7 1 0 https://myschool.edu.ru/

cHCTeMaTH3aIHs 3HaHUH

OBIIEE KOJMYECTBO YACOB 1O [TPOTPAMME 34 3 0 https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OCHOBHBIE TTIOHATHUSI CTCPCOMETPHH: TOUKA,
npsiMasi, IO0CKOCTb, IPOCTPAHCTBO.
[IpaBuna n3o0pakeHus: Ha pUCYHKaX:
N300pakeHus MIIOCKOCTEH, MapalieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

05.09.2023

IlonsThs: MEpECCKaroIMECA IMI0OCKOCTH,
nepeCceKaronmecs npsamas U MI10CKOCTb

07.09.2023

IlousTus: MEPECCKAOIMECHA IIIIOCKOCTH,
nepeceKarommecs npsamMas U MI1I0CKOCTb

12.09.2023

3HaKOMCTBO C MHOIr'orpaHHUKaMu,
I/I306pa}K€HI/IC MHOT'OI'PaHHHUKOB Ha
PUCYHKAX, Ha IPOCKIUOHHBIX YEPTEKAX

14.09.2023

HauanpHbie cBeficHUS 0 KyOe U TUupamMue,
ux pa3BEPTKU U Mozenu. CeueHus
MHOTOTPaHHUKOB

19.09.2023

HavanbeHbie cBeieHus 0 Kyoe U mupamue,
ux pa3BeépTku u Mojenu. CeueHus
MHOTOTPaHHUKOB

21.09.2023

[TousTHE 00 AKCHOMATHYECKOM
MOCTPOCHUHU CTCPCOMETPHUUN: aKCUOMBI
CTCPCOMCETPHUH U CIICACTBUSA U3 HUX

26.09.2023




TTonsaTre 00 aKCHOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPUHN: aKCUOMBI
CTCPEOMETPHUH U CIEACTBHS U3 HUX

28.09.2023

TTonsaTue 00 aKCHOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPHUHU: aKCHOMBI
CTCPEOMETPHUH U CIEACTBHS U3 HUX

03.10.2023

10

TTousitiie 00 aKCMOMATUYECKOM
MMOCTPOCHUU CTEPEOMETPHH: AaKCUOMBI
CTEPEOMETPUHU U CIEACTBUS U3 HUX

05.10.2023

11

B3anMHOe€ pacnosiokeHue npsiMbIX B
IIPOCTPAHCTBE: NIEpeCceKaroIuecs,
napajiesIbHble U CKPEIUBAIOLIUECS
IIpSIMBIE

10.10.2023

12

[TapannenbHOCTh MPSAMBIX U TJIOCKOCTEN B
MIPOCTPAHCTBE: Mapaljie/IbHbIE MPSMBbIE B
MIPOCTPAHCTBE; MapalIeIbHOCTh TPEX
MPSIMBIX

12.10.2023

13

[TapanienbHOCTh MPSMBIX U TIOCKOCTEN B
npoctpaHctse: [lapannenbHOCTh NPAMOil U
IJI0CKOCTH

17.10.2023

14

Vsl ¢ COHAIIPaBJICHHbBIMH CTOPOHAMM

19.10.2023

15

VYron MCXKAY MMPAMBIMHA B ITPOCTPAHCTBE

24.10.2023

16

Yroa Mex Iy IpsMbIMU B IPOCTPAaHCTBE

26.10.2023

17

[TapannenbHOCTh IIIOCKOCTEN:
NapajuIeNIbHbIE TNIOCKOCTH

07.11.2023




18

CpoiicTBa napajuIeIbHbIX MIOCKOCTEN

09.11.2023
[Ipocreiinye npocTpaHCTBEHHbBIE (PUTYPBI
19 Ha TUTIOCKOCTH: T€Tpa’ip, Kyo, 14.11.2023
napaiesIeuIe,|
20 [Toctpoenue ceuenuit 16.11.2023
21 [TocTpoenue ceuenuit 91.11.2023
KontponsHas padota o teme "IIpsmbie u
22 IJIOCKOCTH B IIPOCTPAHCTBE.
HapannenLHoclib HII))SIMI)IX 1 IJIOCKOCTEH" 23.11.2023
[lepneHMKyYISIPHOCTD NPSAMOU 1
23 TJIOCKOCTH: TIEPIICHANKY/ISIPHBIC MPSIMbBIC B 98.11.2023
MIPOCTPAHCTBE
24 [Ipsimbie mapanienbHbie U
MePIEHIUKYIISIPHBIC K TUTOCKOCTH 30.11.2023
o5 [Ipsimble mapasienbHble U
MePIEHIUKYIISIPHBIC K TUIOCKOCTH 05.12.2023
26 [Ipu3Hak nepneHIuKyIIpHOCTH MPSMOM U
MJI0CKOCTH 07.12.2023
97 [Ipu3Hak nepneHAuKyIIpHOCTH MPSMOU U
IJI0CKOCTH 12.12.2023
)8 Teopema o npsaMoit mepreHANKYISIPHON
MIJIOCKOCTH 14.12.2023
29 Teopema 0 psAMO¥ NEPIIEHIUKYIIAPHON
MIJIOCKOCTH 19.12.2023
30 Teopema o npsAMON NepHEHANKYISIPHON 21.12.2023




IIIIOCKOCTH

31

[lepneniuKynsp 1 HAKJIOHHBIE:
paccTosiHuEe OT TOYKHU J0 INIOCKOCTH,
pacCcTosIHUE OT MPSMOM JI0 INIOCKOCTH

26.12.2023

32

[lepnieHauKyIsip U HAKJIOHHBIE:
paccTosiHuE OT TOYKHU J0 INIOCKOCTH,
paccTosIHUE OT MPSIMOM JI0 INIOCKOCTH

09.01.2024

33

[lepnieHauKyIsip U HAKJIOHHBIE:
paccTosiHUE OT TOYKHU J0 INIOCKOCTH,
paccTosiHuE OT MPSIMOM JI0 INTIOCKOCTH

11.01.2024

34

[lepnieHauKynsip ¥ HAKJIOHHBIE:
paccTosTHUE OT TOYKHU J0 INTIOCKOCTH,
paccTosiHuEe OT MPSIMOM JI0 INTIOCKOCTH

16.01.2024

35

VYTIbl B IPOCTPAHCTBE: YTOJI MEXKIY
MPAMOM U TIIIOCKOCTHIO

18.01.2024

36

JIByrpaHHBIN yroJi, TMHEUHBIA YTOJI
JBYTPAHHOTO yTiia

23.01.2024

37

JIByrpaHHbIN yroJi, TMHEUHBIA YTOJl
JIBYTPAHHOTO yTiia

25.01.2024

38

[leprieHAMKYASIPHOCTD MIIOCKOCTEM:
MPU3HAK MEePIEeHIUKYISIPHOCTU IBYX
IJIOCKOCTEM

30.01.2024

39

[lepnieHIUKYIAPHOCTD MIOCKOCTEH:
MIPU3HAK MEePIEHINKYISIPHOCTU IBYX
IJIOCKOCTEN

01.02.2024

40

[lepneHMKyYISIPHOCTD IJIOCKOCTEH:
MPU3HAK MEPIEHANKYISIPHOCTH ABYX
IJIOCKOCTEN

06.02.2024




41

Teopema o0 TpEX nmepHeHAUKYIApax

08.02.2024

42

Teopema o TpEX nmepneHaUKYIIpax

13.02.2024

43

Teopema o0 TpEX nmepneHAUKYIIpax

15.02.2024

44

KonTtponsHas pabota no temam

"[lepneH IUKYISIPHOCTD NPSAMBIX U
miockocTel" u "YTIbl MEXIy IPSIMBIMU U
mocKocTsaMu"”

20.02.2024

45

ITonsarue MHOI'OrpaiHrkKa, OCHOBHEIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIbIC U
HEBBIITYKJIBIC MHOTOT'PAHHUKH, paSBépTKa
MHOT'OIpaHHHKa

22.02.2024

46

[Ipu3ma: n-yrosbHas npu3Ma; TpaHu U
OCHOBAHUS IPU3MBL; IPsIMasi U HaKJIOHHAS
MIPU3MBbI; OOKOBAs U MOJIHAS MOBEPXHOCTh
MIPU3MBI

27.02.2024

47

[Tapannenenumnen, npsMOyroJbHbII
napaJuiesienumne/l U ero cBoicTea

29.02.2024

48

anaMI/ma: N-yrojibHas MMpaMuia, rpaHu
1 OCHOBAHMC IMUPaMU/IbI; OoxoBasg u
IIOJIHAaA IMOBEPXHOCTb ITMPaMUAbI;
IIpaBUJIbHAA U yceqéHHa;I nmupamMmmuaa

05.03.2024

49

HpaBI/IHLHLIC MHOT'OT'paHHUKU: IOHATUC
MPpaBHUJIbHOTO MHOTOI'PAHHUKA;
IpaBHJIbHAA IIpU3Ma U ITPaABUJIbHAA
nupaMuaa; nmpaBUJbHaA TPCYroJibHAA

07.03.2024




MMpaMu/ia U MPaBUIBHBIA TETPadaAp; KyO

50

IIpencrasnenue o NpaBUILHBIX
MHOTOI'PaHHUKaX: OKTa3p, TOJAEKa’Ap U
UKOCAdP.

12.03.2024

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, IIPSMOM, INIOCKOCTH.
DneMeHTbl CUMMETPUU B TUpaMuUax,
rapajuiesenuIe ax, MpaBuiIbHbIX
MHOT'OTpaHHUKAX

14.03.2024

52

Brrancnenune 3neMeHTOB MHOI'OT'paHHUKOB!
pé0pa, TuaroHau, yribl

19.03.2024

53

[Tmomaae 60KOBOY MOBEPXHOCTH M TMOJTHOM
MTOBEPXHOCTH MPSMOM TTPU3MBI, TUTOIIA/Tb
OCHOBaHUH, TeopeMa 0 OOKOBOH
MMOBEPXHOCTH MPSMOMN TIPU3MBI

21.03.2024

54

[Tmomaabs 60KOBOM MOBEPXHOCTH H
MTOBEPXHOCTH MPABUIILHOM MTUPAMUJIBI,
TeopeMa O IJIOMAIu OOKOBOM
MMOBEPXHOCTH YCCUEHHON MUPAMU/IBI

02.04.2024

55

KounTponbnas pabora o teme
"MHororpaHHuku"

04.04.2024

56

ITonusarue 00 00BEME

09.04.2024

57

O0BEM TUpaMuIbI

11.04.2024

58

O0BEM TUpaMuIBI

16.04.2024

59

O0BEM TUpaMuIBI

18.04.2024




60 O0BEM TUpaMHuIBI 1 93.04.2024
61 O0BEM PU3MBI 1 25 04.2024
62 O0BEM PU3MBI 1 30.04.2024
63 O0BEM pU3MBI 1 07.05.2024
64 KonTponsnas pabora no teme "OO0bEMBI 1
MHOTOTpPaHHUKOB" 14.05.2024
[ToBTOpEeHME, 0600IIIEHNE CHCTEeMaTH3aITUs
65 3Hanuil. [locTpoeHne ceueHwmii B 1 16.05.2024
MHOTOTpaHHUKE
[ToBTOpEeHUE, 0000IIIEHNE CCTEeMaTH3aITUs
3HaHUU. Beryucienue paccTosaHul: MKy
66 JIBYMSI TOYKAMH, OT TOYKH JI0 MPSMOH, OT 1 91.05.2024
TOYKH JI0 TIOCKOCTH, MEKIY
CKPEIIMBAOIIUMUCS MPSIMBIMH
67 Hrtoropas koHTpoOJIbHAs paboTa 1 93.05.2024
[ToBTOpEeHue, 0000IICHNE CHCTEMATH3AITUS
3HaHWU. BbIYKCIICHUE YTII0B: MEXKIY
68 CerIJ_II:IBaIOHlI/IMI/IC}I PSIMBIMU, MEXKTY 1 91.05.2024
MPSIMOM U TUIOCKOCTBIO, JIBYIPaHHBIX
YTJIOB, YTJIOB MEKIY TUIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME




11 KVIACC

Ne i/t

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: neHTp, paanyc, JuameTp;
IO/ MIOBEPXHOCTH Chephl

B3aumnoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTeNlbHas INIOCKOCTh K
cdepe; momaab cheps

N3obpaxenue chepsl, mapa Ha
mrockoct. CeueHus mapa

[unmuaapudeckast TOBEPXHOCTH,
00pa3yromue MHIHHIPUIECKOM
MOBEPXHOCTH, OCh IIHJIHMHIPUICCKON
MOBEPXHOCTH

HunmuHap: ocHOBaHMS M OOKOBas
MMOBEPXHOCTh, 00pa3yIoIas 1 OCh;
IIoIaas OOKOBOM U ITOJIHON
MMOBEPXHOCTHU

N3o0paxenne muiInHIpa Ha TII0CKOCTH.
PazpépTka nmnmnnapa. CeyeHus

IUIMHIpA (TJI0OCKOCTHIO, TapauIeIbHOM
WJIY IEPHEHANKYISIPHON OCH LIMJIUHPA)

KoHunueckas noBepXHOCTh, 00pa3yroIiue
KOHMYECKOM MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOW MOBEPXHOCTU




Konyc: ocHOBaHue U BepIvHa,

8 o0pa3yrolas 1 0Ch; IIOMAh> OOKOBOM 1
IIOJTHOW ITOBEPXHOCTH
YceuéHHblil KOHYC: oOpasyrouue u

9 BBICOTA; OCHOBAHHUA 1 OOKOBas
MTOBEPXHOCTh
N300pakeHne KOHyca Ha MIIOCKOCTH.
Pa3Béprka koHyca. CeueHus: KOHyca

10 (TUTOCKOCTBIO, MapaJIICIIEHOM
OCHOBAHUIO, ¥ TUTIOCKOCTBIO, TTPOXOISATIICH
yepe3 BEpUINHY)

11 KoMOuHarms ten BpameHus u
MHOTOTPaHHUKOB
MHOrorpaHHuK, ONMUCAaHHBINA OKOJIO

12 cdepsr; cepa, BucaHHas B
MHOTOTPaHHUK WJIH B T€JIO BpallleHUs

13 [Tonsitre 06 06b€Me. OCHOBHBIE
CBOMCTBa 0OBEMOB T

14 O0BEM IIUIMHAPA, KOHYCa

15 O06bEM 11apa 1 wiomaas chepsl
[TogoGHbIE Tena B MPOCTPAHCTBE.

16 CoOOTHOILIEHUS MEX]Ty TTOIIAASIMHU
MOBEPXHOCTEN, 00bEMaMHU MOOOHBIX TE

17 KontponpHas padota o temam "Tema
Bpamenus" u "O6beMsbl Ten"

18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE

19 CrnosxeHue U BBIYUTaHHUE BEKTOPOB

20 YMHOK€EHNE BEKTOPa Ha YHUCIIO




21

Pasnosxenue BexkTopa 1o TpéM
HEKOMILJIaHapHbIM BekTopam. [IpaBuio
napajesenumnesa

22

Pemenne 3amad, CBI3aHHBIX C
IIPUMEHEHHUEM MPABUJI JEUCTBUN C
BEKTOPaMH

23

[IpsimoyrosbpHas cucteMa KOOpAWHAT B
npocrpancTse. KoopauHarel BekTopa.
[Ipocrenmme 3aga4n B KOOpAMHATAX

24

Yron mexay Bekropamu. CKasipHOE
MIPOU3BE/ICHUE BEKTOPOB

25

Beruncnenue yriioB Mex1y npsMbIMH U
IIJIOCKOCTSIMHA

26

KoopanHaTHO-BEKTOPHBIN METOT IPU
pELICeHUH T€OMETPUUECKUX 3a/1a4

27

KonTtponbHas padota o Teme "BekTopbl
Y KOOPJIMHATHI B MPOCTpPaHCTBE"

28

[ToBTOpEeHUE, 0600IICHNE 1
cucremMaTu3anus 3HaHui. OCHOBHEBIC
¢burypsl, GhakTel, TEOPEMBI Kypca
IJIAHUMETPUHU

29

[ToBTOpEHUE, 0000IICHNE 1
cucteMmarusanus 3HaHuii. OCHOBHbBIE
¢burypsl, GhakThl, TEOPEMBI Kypca
TJIAHUMETPU U

30

[ToBTOpEHue, 06001EeHNE U
cucTeMaTH3allus 3HaHUH. 3a1aun
TUTAHUMETPUH U METOJIbI UX PEIICHHUSI




[ToBTOpEHue, 0600MIEeHNE U

31 cucTeMaTH3alus 3HaHui. 3agaun 1
TUIAHUMETPUH U METOJIbI UX PELICHUS
[ToBTOpEHUe, 0600MIICHNE U

39 cucreMartu3anus 3HaHuil. OCHOBHBIC 1
¢burypsl, (hakTel, TEOPEMBI Kypca
CTepPeOMETPUHU

33 HroroBas koHTpoJbHAS padoTa 1

34 [ToBTOpEHue, 06001mEeHNE U 1
CHCTeMAaTH3allMs 3HAHUIT

OBHIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Matemaruka: anrebpa v Hauajga MaTeMaTHYECKOTO aHAIM3a, TEOMETPUSI.
Anrebpa 1 Hauajia MaTeMaTH4eckoro ananusa (B 2 yactax), 10 kmacc/
Mopakosuu A.I'., Cemenos I1.B., Anekcannposa JI.A., Mapnaxaesa E.JI.,
AxrmmonepHoe obmectBo «M3marensctBo «lIpocBemnienue»

Marematuka: anredpa U Hayaja MaTEMaTUYECKOTO aHaIu3a, TeOMETPHSI.
I'eomeTpus. 10-11 knaccel: yueOHUK 111 00111€00pa30BaTEIBbHBIX
opraHuzaiuii: 6a30BeIil U yriayoseHusiid ypoBHu. JI.C. AtaHacsiH u Jip.

Mockaa: IIpocsemienue, 2020

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA
Marematuka: anredpa U Hayalla MATEMaTUYECKOTO aHAIN3a, TEOMETPHSI.
I'eomeTpus. 10-11 knaccel: yueOHUK 111 00111€00pa30BaTEIBLHBIX
opraHuzaiuii: 6a30BeIil u yriayoneHHsid ypoBHU. JI.C. ATaHacsH u ap.
Mockaa: IIpocsemienue, 2020

A.I1. EpmioBa, B.B. T'onmo6opoasko I'eomerpus 10. CamocTosTenbHbIC U

KOHTPOJbHBIE pa0OTHI.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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