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HOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yueOHOro kypca «l'eoMmerpusi» 06a30BOro ypOBHS Jis
oOyvaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIACMBIX K
MaTeMaTH4eCcKOMy oOOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00ECIIEYMBACT OBJIAJICHUE KITFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBIIIIOIIIMMH OCHOBY JIJIS CaMOPa3BUTHS W HEMPEPHIBHOTO 00pa3oBaHMs,
IIEJIOCTHOCTh  OOIIEKYIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIBLHOTO Pa3BUTHS
JUYHOCTH 00YYarOIUXCHl.

HEJIU N3YYEHUSA YYEBHOT'O KYPCA

BaxxHOCTh yueOHOro Kypca TEeOMETpPHMH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METalpeIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOYUYEHHUS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GOpMHUpPOBaHUSA (YHKIIMOHAIBHOW MAaTEMaTHYCCKOU
I'PaMOTHOCTH, U3YYCHHS JPYTUX YYeOHBIX AUCIUIUIMH. Pa3BUTHE y 00y4Yaronuxcs
NPAaBWIbHBIX MPEICTABIEHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUYECKHUX
aOCTpaKIMii, COOTHOIIEHUH PEaTbHOTO M UACAIBHOIO, XapaKTepe OTpaKeHUs
MaTEMaTUYECKOM HAayKOW SBIEHUH W TPOLECCOB pPEATbHOTO MHpa, MeCTe
r€OMETPUU B CUCTEME HAyK M POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaliuxcsi, a TaKKe KadeCTB MBIIUICHUS, HEOOXOJUMBIX HJisi aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomerpust siBasieTcss OAHUM K3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHHUs, TaK Kak OOECIIEYMBAET BO3MOXXHOCTb H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe MbIIUIeHHE, (GOPMHUPYEMOE TPU H3YUYCHUU OO0YyUYaAIOIIUMHUCS
MOHATUHHBIX OCHOB T€OMETPHUH U TMTOCTPOSHUHU LIETIOYKH JTIOTHIECKUX YTBEPKIACHUI
B XOJIE pCIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIIBUTATh M OIPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPU PEIICHUH 3a/7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpHUeHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIICCTBEHHYIO POJIb BO
BCEX 00acTSIX AEATENBHOCTH dYeloBeka. OpueHTausi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMadbHOTO OBITHS, (opMma
OTPaKCHUS OKPYKAIOIIEr0 MHpPA, YCIOBUE YCIENIHOTO TMO3HAHWS W aKTUBHOTO
npeoOpa3oBaHuss  JeHCTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAMHSECT pa3Hble BHUABI Y4eOHOW M TPYAOBOM JESATEIBHOCTH,
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ABJIAETCS. OJAHUM W3 NPOPECCHOHAIBHO BAXXKHBIX KAadyeCTB, MO3TOMY aKTyajbHa
3amadya (opMUpOBaHUA y OOYyYaIOMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUSI Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIpPaBICHUSIM.

Lens ocBoenus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OOecrieueHHe  BO3MOXHOCTH  NPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW  JACUCTBUM,
cnenuUYHBIX T€OMETPHUH, BOBMOXHOCTH YCIEIIHOI'0 MPOJIOJKEHNs 00pa30BaHUs
10 CMEHHUATIBHOCTSIM, HE CBSA3aHHBIM C MPUKJIAAHBIM HUCIIOJIb30BAHUEM T€OMETPHUH.

[Iporpamma no reoMeTpur Ha 0a30BOM ypOBHE TNpe/lHa3Ha4Y€Ha IS
00y4JaromuXxcs CPEeIHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAUYUTEIIBHBIX 3aTPYTHECHUM
Ha ypOBHE OCHOBHOI0 oOuiero oopazoBanus. Takum oOpa3om, oOydaromniyecs: Ha
0a30BOM YPOBHE JOJKHBI OCBOUTH OOIIME MATEeMAaTHYECKHE YMEHHS, CBSI3aHHBIC
co crneuu@uKoil TeoMeTpuH M HEeOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh I'€OMETpHUIO Oosee
riyOOKO, €clii B JajbHEHIIeM BO3HMKHET HEOOXOJUMOCTh B T€OMETPHUYECKUX
3HAHMSX B MPOPECCUOHAIBHON JEATETHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOrpaMMbl OOECIIEYUBAETCS PEIICHUEM
COOTBETCTBYIOIIUMX 3aAad. [IpHOpUTETHBHIMH 3aJjayaMH  OCBOEHHS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUUM KaK YacTh MHUPOBOM

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

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

e (opmupoBaHue ymeHHUs pacrlo3HaBaTh Ha YEpPTEkKaX, MOIEIAX U B
peaTbHOM MHUPE MHOTOTPAaHHUKH U TeJla BPaICHUS;

e OBJAJICHHE METOJAMH PEIICHUS 3a/lad Ha MOCTPOCHHUS Ha M300paKEHHSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmMupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOTOTPaHHUKAX U TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAQJCHWE  QITOPUTMAMH  PEIICHWs  OCHOBHBIX  THUIIOB  3aJad;
dbopMupoBaHUME yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHbBIC
paccyKIeHusT B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
IPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPYECKHX  CIIOCOOHOCTEN
oOydJarommxcs, TO3HABATEIPHOW  aKTUBHOCTH,  HCCIEAOBATEILCKHUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS
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e (QopmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KHU3HEHHBIX
CUTyallUsiX W MPU U3YYECHUU APYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT Uil pelieHUs MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLICHUBATD MMOJYUYCHHBIC PE3YyJIbTATHI.

OTAMYUTENHEHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIIFOYEHUE B KYypC
CTEpEOMETPUM B Hauajie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEIeIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO U TMPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenune oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH NMPEIMETHO-
MPAKTUYECKON JAesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUaluxcss B Kypce€ CTEPEOMETPUU IMPOBOAMUTCS 3a CUET pEIICHUs 3ajJad Ha
CO37aHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpUPOBAHHE
IpoCTpaHCTBEHHBIMU oOpa3zamu. Coznanue oOpasza MPOBOJUTCS € OMOpPOM Ha
HATJSAIHOCTh, a OINEpUpoBaHHE oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COAEP KaHUSI.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIOCKOCTH B IIPOCTPAHCTBEY, «Tena BpameHus»,
«BekTopbl 1 KOOPAWHATHEI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensieTcs HE TOJbKO 10 COAEPXKAaTeNbHBIM JIMHUSM, HO W IO TOJaM
0o0y4eHHUs Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHuUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pPE3yIbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHBIM IO ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATUSMHU U HABBIKAMH OCYHIECTBIISNIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJI0/IeHNEM TPUHIIATIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKJIIOYAIHCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYalONIUXCs, PACHIUPSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reomerpun orBoautcsa 2 yaca B Heneno B 10 knacce u 1 yac B
Henento B 11 kiacce, Bcero 3a Ba rojia 00ydyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA

10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B POCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, 1npsMas, IUJIOCKOCTb,
npoctpaHcTBo. [loHsATHE 00 AaKCMOMATHYECKOM MOCTPOEHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMHOe pacnonokeHue MpsIMBIX B MPOCTPAHCTBE: NEPECEKAIOLINECS,
napajuleJIbHblE W CKpellMBarolmuecs ImpsMble. [lapaminenbHOCTs NOPSIMBIX H
IUIOCKOCTEN B  MPOCTPAHCTBE: NapajulesbHbIE NPSIMBIE B  IPOCTPAHCTBE;
NapajuieIbHOCTh TPEX MPSAMBIX; MAapauIeIbHOCTh NPSIMON M IUIOCKOCTH. YTJBI C
COHANpPaBJICHHBIMA CTOPOHAMHU; YroJ MEXAYy NpsSIMbIMH B IPOCTPAHCTBE.
[TapannenbHOCTD MJIOCKOCTEM: napaJsuiesibHbIe IJI0OCKOCTH; CBOMCTBa
napajuleNibHbIX  miockocTed. [Ipocrteiimue mpocTpaHCTBEHHbIE (GUTYPHl  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapaienenurnen; MoCTpOSHuEe CeYSHMIA.

[leprieHAUKYIISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISPHBIE MPSAMBIE B
[IPOCTPAHCTBE, NPSMbIC IMAPAJUICIIBHBIE W MEPHEHAUKYISIPHBIE K ILIOCKOCTH,
[IPU3HAK TMEPHEHAUKYJSIPHOCTA NPSMOW M IUIOCKOCTH, TeopeMa O NpsIMOu
NEPIICHAUKYJISAPHON IIJIOCKOCTU. YTJbl B IIPOCTPAHCTBE: Yroj MEXAY IPSAMOU U
IUDIOCKOCTBIO;  JIBYTPAHHBIM ~ yroJI, JIMHEHMHBIM yroJl  JABYTPAHHOIO  yIJia.
[leprieHAUKYIISIP ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKU JO IUIOCKOCTH, PACCTOSIHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.
[leprieHAUKYJISIPHOCTh  IUIOCKOCTEM: MOPU3HAK  IEPIECHAUKYJSPHOCTH  JIBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKH

IloHsATHE MHOTOIpaHHUKA, OCHOBHBIEC 3JIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIBIC
Y HEBBIYKJIbIE MHOTOI'PaHHMKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yromnpHas
Mpu3Ma; TPaHU W OCHOBAHUS MPHU3MBI; MpsiMasi U HAKIOHHAS MPU3MBI, OOKOBasi U
IIOJTHAst ITIOBEPXHOCTH IIPU3MBI. [lapamenenunen, IIPSAMOYTOJIbHBIN
napajulieJienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHUE MHUpPaMUIbl; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUbL, IPABUIIbHAS U
yced€éHHas mnOupamMuga. OJEMEHTbl Mpu3Mbl U nupamuabl. [IpaBunbHble
MHOTOIPaHHUKHW: MOHSTHE NMPAaBWIBHOTO MHOTOTPAaHHMKA; NPaBWIbHAs NpPU3Ma U
MpaBWIbHAS THpPaMUIA; NpPaBWIbHAs TPEYrojbHAS MNHPAMUIA W IPABUIbHBIN
teTpa3p; KyO. IlpencraBieHrne o NpaBUIBHBIX MHOTIOIPAHHUKAX: OKTa’3p,
nonexa’ap u uxkocasap. CeuyeHnst npu3Mbl U MAPAMHAIBIL.
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CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHUS OTHOCUTENBHO TOYKH, IPSIMOH,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUHM B IHpaMHIAX, HapaJuIeIenuIenax,
MPaBUJIBHBIX MHOTOTPaHHUKAX.

Bbluncienne 31€eMEHTOB MHOTOIPAHHMKOB: pEOpa, JAMAaroHald, 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€HHod mnupamuabl. [lonstue o0 o0BEMe. OO0BEM
OUPAMUJIbI, TPU3MBI.

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

11 KJIACC

TeJia BpalueHus

HunuHaapudeckast MMOBEPXHOCTD, obOpazyrorniue UTUHAPUICCKON
MOBEPXHOCTH, OCh UIWUJIWHIPUYECKONW TOBEpXHOCTU. [luamHAp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpasymollas M OCh, IJIOMAAs OOKOBOW U TMOJHOM
OBEPXHOCTH.

KoHunyeckas moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHMYECKON moBepxHOCTH. KOHyC: ocHOBaHMe U BeplInHa, 00pasyromas
U OCh;, IUIONIaAb OOKOBOM U TIOJTHOM IIOBEPXHOCTH. YCEUEHHBIH KOHYC:
o0OpasyroIiue U BEICOTa; OCHOBAHUS M OOKOBAs IOBEPXHOCTb.

Cdepa u map: HmeHTp, paauyc, AUaMETp; IUIOMIAAb IMOBEPXHOCTH C]eEpshl.
Bzaumuoe pacrnonoxenue chepbl U MIIOCKOCTH; KacaTelbHas MIOCKOCTh K cepe;
10 b cephl.

N306paskeHne Ten BpalleHus Ha MIIOCKOCTH. Pa3BEépTka NUIUHIPA U KOHYCA.

KoMOuHanuu Tenm BpalmieHuss ¥ MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMMCAaHHBIA OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpAIIICHMS.

[Tonsitre 060 06BEMe. OcHOBHBIC cBOMCTBa 00BbEMOB Ten. Teopema 06 00bEME
MpSIMOYTOJIBHOTO TMapajuienenunena u ciaeAcTBusd u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM mapa u miomaasb chepsl.

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

Ceuennsi nwiIMHApa (HapaJieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (mapajuielbHOE OCHOBAHHUIO U MPOXOJSIIEe 4Yepe3 BEPIIMHY), CECUCHUSs
mapa.



BexTopbl H KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mockocTy U B MpocTpaHCcTBe. Cl0)KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha 4yucio. Pa3noxxeHue BeKTopa 1o TpEM HEKOMIUIaHAPHBIM
BekropaM. IlpaBuiio mapauienenunena. Pemenue 3agay, CBA3aHHBIX C
IIPUMEHEHUEM IIpaBUi JACUCTBUU € Bekropamu. IIpsAmoyronpHas cucrema
KoopauHaT B mpocTpaHcTBe. KoopamHatel Bekrtopa. llpocreimme 3amaun B
KOOpAMHATax. YTojd Mexay Bekropamu. CKaIIpHOE INPOU3BEINEHUE BEKTOPOB.
Breluncnenne yrioB Mexy MPSAMBIMHA U IDIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN
METOJ IPH PELICHUH FT€OMETPUUYECKUX 3aaY.



IIJTAHUPYEMBIE PE3YJIBTATDBI

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHHUS MPOTPaMMbl Y4eOHOrOo mMpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe BocnnuTanme:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUU O0YYAIOIIETrOCs] KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYp, SBICHUH,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMH HWHCTUTYTAMU B COOTBETCTBHU C UX
GYyHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaKTIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K WCTOJIb30BAaHUIO ITHX JOCTHIKEHUM B JPYrUX HayKax, TEXHOJIOTHAX, chepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HaHUEM IYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJ1a;
c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHUEM JIMYHOTO BKJIAJIa B IIOCTPOCHUE YCTOMYMBOTO OYAYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAs 3CTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIIEHHN, pacCyXICHUN;
BOCIIPUMMYHBOCTBIO K MATEMATHYECKUM ACTIEKTaM Pa3IMYHbIX BUIAOB UCKYCCTBA.

Du3nyecKoe BOCIIMTAHME:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
WHTEpEcax 370pOBOT0 U O6e30macHoro o0pa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas duznueckas AKTHUBHOCTH); (dbuznyeckoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

TpynoBoe BocniuTanue:



TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LIEHHOCTH TPYIO0JIOOHS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHANBHON  JAESATENIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOM M €€ MPUIOKEHUSIMU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOD
Oynymieit mnpodeccun U peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA MPOTSHKEHUM BCEM KU3HMU, TOTOBHOCTBHIO K aKTUBHOMY
YYaCTHIO B PELIEHUHU IPAKTUYECKUX 3a7a4 MATEMATUYECKON HAaIIPaBICHHOCTH.

JKOJI0rHYeCcKoe BOCIIUTAHHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, TOHUMAaHUEM BIUSHUSA
COLIMAJIbHO-?KOHOMHMYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBLHOU
Cpelbl, OCO3HaHMEM TJ00aJbHOTO XapakTepa OSKOJOTMYECKHX MpoliieM;
OpUEeHTanuel Ha NPUMEHEHHE MaTeMaTHMYeCKMX 3HAaHMM JUIsl pelieHus 3aaad B
0o0JacTH OKpy’Karomiel cpeabl, IUIAHUPOBAHUS TIOCTYNKOB U OIIEHKH UX
BO3MOKHBIX TIOCIIEJICTBUH ISl OKPY>KAIOIIEH CpeJIbl.

LleHHOCTH HAYYHOI' O MIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOIIECTBEHHOW MPAKTUKW, T[OHWMaHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl 4ellOBEYECKON JesTEeIbHOCTH, 3TaloB €€
pa3BUTHS M 3HAYMMOCTH [UJISi PA3BUTHS ILMBWIM3AIMHU; OBJIAJICHUEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOM KyJNbTYpOHl KaK CpeICTBOM IIO3HAHMS MUPA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
UHAUBUAYAIBHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yJabTaThl OCBOSHHUS MPOrpaMMbl YU4eOHOTO IMpeaMera
«MaTtemaTHka» XapaKTepU3YyIOTCA OBJIaJICHHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMU, YHUBEPCAIbHbIMU Pe2YTIAIMUBHIMU OetUCBUAMU.

1) VHusepcanvnvie = noznasamenvHvle  Oelicmaus, obecnequsarom
Gdopmuposanue 6a308bIX KOCHUMUBHBLIX NPOYECCO8 0OVUaowuxcs (oceoemue
Memooo8  NO3HAHUSA — OKpyxcawouje2o  Mupa,  NpPUMEHeHUue  102UYEeCKUX,
UCCc1e008amenbCKux onepayull, ymeHul pabomamsos ¢ uH@opmayuet).

ba3oBble JJornyeckue JeicTBUs:

e BBIIBIIATH U XapAKTEPU30BATh CYIIECTBEHHBIEC MMPU3HAKH MAaTEMATHYECKUX

00OBEKTOB, TOHSATHHA, OTHOIICHWH MEXIy MOHATHUAMH; (HOPMYIHpPOBATH
ONpENICJICHUs]  TOHSATHUM;  YCTaHABIMBATH  CYIIECTBEHHBIM  IPU3HAK
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KJaccu(UKanuy, OCHOBaHUS Mgl OOOOIIEHHMS U CPAaBHEHHS, KPUTEpUU
IIPOBOIMMOTIO aHAIIN3a;

BOCHPUHHMMATh, (OPMYJIHpPOBATb M  NPEeoOpPa3OBBIBATH  CY>KICHUSA:
YTBEPJAUTEIbHBIE W OTpHUIATENIbHBIC, €IWHUYHBIC, YAaCTHBIE M OOIIHUE;
YCIIOBHBIE;

BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npotuBopeursi B (aKTax, [AaHHBIX, HAOJNIOACHUSIX U YTBEPXKICHUSIX;
npenjaratb — KpUTEpUM A BBIABICHHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNL;

JieNaTh BBIBOJBI C MCIOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJIECHUN (IIpsIMbIE U OT IPOTHMBHOI'0), BHICTPAaUBATh apryMEHTALIUIO,
OPUBOJIUTh TPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBHIBATH COOCTBEHHBIE
CYXKIICHUS U BBIBOJIBI;

BbIOMpATh CMOCOO pelieHus y4yeOHOW 3amauu (CpaBHHBATh HECKOJIBKO
BapMAHTOB pEIIeHHs, BHIOMpATh HauOoyiee MOAXOASIIUNA C YIETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnble ucciienoBarejabCcKue JeCTBUS:

UCTIOJIh30BaTh BOIMPOCKHI KaK HCCIIENOBATEIIbCKU MHCTPYMEHT TO3HAHWS,
GopMyTupOBaTH BOMPOCHL, (PUKCHPYIONINE TMPOTHBOpEUHE, MpodiieMy,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBaTh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3HIINIO, MHCHHE;

POBOJIUTH CaMOCTOSITEIILHO CIUTAHUPOBaHHBIH OKCIIEPUMEHT,
UCCIICJIOBAHWE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BEeKTa, SBJICHUSA, TMPOIECCA, BBIABICHUIO 3aBUCUMOCTCH MEXIY
00BEKTaMHU, SIBIICHUSIMH, TIPOIICCCAMU;

CaMOCTOATETHHO (POpMYyIHUpPOBaTH 00OOIIEHNS U BBIBOJIBI 10 PE3yJIbTaTaM
POBEIEHHOTO HAOIIOACHUS, MCCIIEIOBAaHUS, OLICHUBATHh JIOCTOBEPHOCTH
MIOJIYYE€HHBIX PE3YIbTAaTOB, BBIBOJOB U 000OIIECHU;

IPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE TMPOIECCa, a TAKXKE BBIBUTATh
MIPEIIOIOKEHUS O €TO Pa3BUTHU B HOBBIX yCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISBJIATh NeUIUTHl WHGOPMAINHU, JAHHBIX, HEOOXOIUMBIX /I OTBETa
Ha BONPOC U JUISI PELICHUS 3a/1a4H;

BbIOMpaTh  WHPOPMAIUIO W3  WCTOYHHKOB  PA3IWYHBIX  THIIOB,
aHaJU3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3JIMYHBIX BUJOB U (DOPM MpEACTaBICHNUS,
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2)

CTPYKTYpPHpPOBaTh HUH(pOpMALMIO, MPEACTABIATh €€ B pa3IMYHbIX (hopmax,
WUTIOCTPUPOBATh Tpadruecky;
OLICHUBATh HaJEKHOCTh uH(popmMauu 1o CaMOCTOSITEIILHO
c(OpMYIHPOBAHHBIM KPUTEPUSIM.

Vuueepcanvnvie  KOMMyHUKamu@Hwle  Oeticméus,  obecnevusarom

cGhoOpMUPOBAHHOCMb COYUATbHBIX HABLIKOE 00)UAIOUJUXCS.
Oo0menne:

BOCHPUHMMATh U (HOPMYIUPOBATh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSMH U LETSIMU OOILIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3PEHUSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJYyYEHHBIA pE3yJIbTaT;

B X0JIe 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOIl TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIEU, HAllEJICHHBIE Ha MTOUCK
pEUIEHNs; COMOCTaBIATh CBOU CYXKIEHHUS C CYKICHHSIMU JpPYTUX
YYaCTHUKOB JMAaJiora, OOHApYXMBATh Pa3ju4yhe M CXOACTBO IMO3HIIUI; B
KOppeKTHOU (hopme hOopMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHWs  3aJauyd,  OKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIUIEHUS C YYETOM 3a]ay MIPE3ECHTALUU U OCOOEHHOCTEN ayIUTOpUH.

CoTpyaHun4ecTBo:

3)

NOHMMAaTh M WCIOJNB30BaTh  IMPEUMYIIECTBA  KOMaHIHOW U
WHIUBHUYaIbHOW paOOTHI MPHU PEUICHUH YIeOHBIX 3a]1a4; MPUHUMATh IIeITh
COBMECTHOW JIESITEThbHOCTH, IUIAHMPOBATh OPTraHMU3AIMIO COBMECTHOMN
paboTHI, pacrpeessaTh BUABI padoT, JOrOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3ysIbTaT paboThl; 000011aTh MHEHHUST HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH s, OOMEH MHEHUH,
«MO3TOBBIE IITYPMB» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl W
KOOPJIUHUPOBATh CBOM JEHCTBUSA C JPYTUMH YJI€HAMU KOMAaHJIbI;
OIICHMBATh KA4yeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyIMPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

Vuueepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

dopmuposanue cMbICI08bIX 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
UH(POPMAIIHH.

CaMOKOHTPOJIB:
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e BIAJCTh HABBIKAMU TIO3HABAaTEIbHOW pe(pIEeKCHH KAaK OCO3HAHMS
COBEPIIAEMBIX EUCTBUH M MBICIUTENBHBIX IMPOLIECCOB, UX PE3YJIbTATOB;
BJaJE€Th CIOCOOAMHM  CAMOINPOBEPKH, CaMOKOHTpPOJIS mpolecca U
pe3yipTaTa peueHnus MaTeEMaTUYECKON 3aa4u;

e TMPEIBUAETb TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb IMpPH PELIEHUU
3a71a4d, BHOCHTb KOPPEKTUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENbCTB, TAHHBIX, HAWJIEHHBIX OIIMOOK, BBISBIIEHHBIX TPYIHOCTEM;

e OIICHMBAaTh COOTBETCTBHUE pE3yJibTaTa ILEJIU U YCIOBUAM, OOBICHSITH
IPUYMHBI JTOCTUKEHUS WA HEIOCTUIKEHHS PE3YJIbTATOB JIESTENBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KJIACC

OnepupoBaTh MOHATUAMHU: TOYKA, IPSIMasi, TNIOCKOCTb.

[TpMEHAT, aKCUOMBI CTEPECOMETPUM M CJICICTBHS W3 HHX IPU PCIICHUH
r€OMETPUYECKUX 3a/1a4.

OrnepupoBaTh MOHATUSAMH: MTAPATUICIIBHOCTD U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KnaccupunmpoBath B3aMMHOE paCIOIOKEHUE TPSIMBIX W IUJIOCKOCTEH B
IIPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMH: JBYTPAHHBIA YToJ, TPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO yIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHMK, BBIYKIBIH W HEBBITYKIIBIN
MHOTOTPaHHUK, 3JIEMEHThl MHOTOT'PaHHUKA, TIPABUILHBI MHOTOT'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJBl MHOTOTPAHHUKOB (MUpamMuia; TMpU3Ma,
MPSIMOYTOJIbHBIN TapajuieNienumes, Kyo).

KnaccudummpoBate ~ MHOTOTpAaHHUKH,  BBIOMpas ~ OCHOBaHHS IS
Kinaccudukanuu  (BBIMYKJIbIE W HEBBIMYKIbIE MHOTOTPAHHUKHU; TPaBUIbHBIC
MHOTOTPaHHHUKH; TIPSIMBIE W HAKIIOHHBIE IPU3MBI, TTAPAJUICICTTUIICIb ).

OnepupoBaTh MOHATUSMHA: CEKYIAs MIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSICHATH IPUHITUITBI TOCTPOSHUS CEYCHUH, UCTIONB3YS METOJI CIIEOB.

Ctpouth ceyeHUSI MHOTOTPAHHHKOB METOJAOM  CJIEJOB, BBHITIOJNHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (HUTYp: BHUJ
CBEpXY, COOKY, CHHU3Y.
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Pemiats 3a1aun Ha HaX0XkJACHUE TE€OMETPUUYECKUX BEJIUYUH M0 00pa3laM uiu
aNropuTMaM, NPUMEHSIA HW3BECTHBIE AHAJTUTUYECKHE METOJAbl NPU PEIICHUU
CTaHIAPTHBIX MAaTEMATUYECKUX 3a7a4 HA BBIYMCICHHUE PACCTOSIHUM MEXKIY JIBYMS
TOYKAMH, OT TOYKM JO NOpsIMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS TPSIMbBIMH.

Pemrats 3a1aun Ha HaXOXkJACHUE TE€OMETPUUYECKUX BEIUYUH M0 00pa3liaM Wiu
aNropuTMaM, NPUMEHSIA HW3BECTHBIE AHAJIUTUYECKUE METOJbl MpPU PELUICHUU
CTaHIAPTHBIX MATEMAaTHYECKUX 33Jad Ha BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIIUMUCA TMPAMBIMUA, MEXKAY NPSIMOM U IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMU, IBYTPAHHBIX YIJIOB.

Boruncnsate 00BEMBI U TUIOMIAIA TMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
nupamMuja) ¢ TpUMEHEHHEM (OpMys; BBIYUCIATH COOTHOIICHHUS MEXIY
TUIOIIAIIMU TTOBEPXHOCTEH, 00BEMaMH MOI00OHBIX MHOTOTPAHHHUKOB.

OnepupoBaTh TOHATHUSMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
MJIOCKOCTh CUMMETPHH; IIEHTP, OCh M TNIOCKOCTh CUMMETPUH (PUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBATH U HWHTEPIPETUPOBATH HWHOOPMALUIO O
IPOCTPAHCTBEHHBIX FeOMETPUYECKUX (UTypaX, MPEJACTABICHHYIO Ha YepTekax U
PUCYHKaX.

[IpumensTy reomeTpuueckue (aKThl NS PEIICHUS CTEPEOMETPUYECKUX
3a/1a4, TPEANOJaramllinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

[IpuMeHAT, HOpoCTEHIIME NPOrPaMMHBIE  CPEACTBA M AJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUECKHX 3a7ay.

[IpuBOoaMTH TpUMEpPHl MAaTEMAaTUUYECKUX 3aKOHOMEPHOCTEW B MPUPONE U
KU3HH, pACIO3HABATH POSBICHUE 3aKOHOB F€OMETPUU B UCKYCCTBE.

[IpuMeHATh MONYyYEHHBIE 3HAHUS Ha MPAKTUKE: aHAIW3UPOBATH pEallbHbIC
CUTyallud W TPUMEHATh H3YUYEHHBIE TMOHATUS B IPOLECCE IOMCKA PEIICHUS
MaTeMaTu4eckd CHOpMyIUPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh pEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM TE€OMETPUUIECKUX TIOHITHI U TE€OpeM, arrmapara ajareopbl; pemarhb
MMPAKTUUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKIEHUEM T€OMETPUYECKUX BEJIUYMH.

11 KIJACC

OnepupoBaTh MNOHATUSAMM: LWIMHAPUYECKAs MOBEPXHOCTb, 0Opa3zyrolme
UUAJTUHIPUYECKOW  TMOBEPXHOCTH;  LWIMHAP,  KOHUYECKAass  IMOBEPXHOCTD,
oOpa3yrolue KOHUIECKOH TOBEPXHOCTH, KOHYC; cpeprueckasi TOBEpXHOCTb.

Pacno3naBath Tena BpaiieHus: (HUIMHAP, KOHYC, cdepa u map).

OOBSACHITH CIOCOOBI OJIYYEHUS TEJT BPAILCHHUS.
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KnaccudunmpoBath B3aMHOE pacnoyioxKeHUe cPephl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IIIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBaHUE IIAPOBOTO CJIOs, BHICOTA IIAPOBOIO CJIOS;
LIapOBOM CEKTOP.

Boruncnare 00BEMBI M TUIOHIAAM  TOBEPXHOCTEH  Ted  BpalleHus,
TEOMETPUUECKUX TeJ C IpUMEHEHUEM (HOopMy.

OnepupoBaTh TMOHATHUSIMHU: MHOTOTPaHHUK, BIHCAHHBIN B cdepy u
OMUCaHHBIN oOKoyNo cdepsl; cdepa, BOUCAHHAST B MHOTOIPAaHHUK WA TEJO
BpaIlCHUsI.

BbluncnsaTh COOTHOIIEHUS MEXAY IUIOMIAIIMH TOBEPXHOCTEH M 00bEMaMu
IIOJOOHBIX TEI.

N3o0paxate u3ydaemble (PUTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YePTEKHBIX UHCTPYMEHTOB.

BrInonHsATh (BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: Buja cBepxy, COOKY, CHU3Y; CTPOUTH CCUCHHS TEJ BpAIICHUSI.

N3Bnekarb, HHTEPNPETUPOBATH U NPEOOpPa30BBIBATH HWHOOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYpaX, MPEICTaBICHHYIO Ha YepTekKax W
pPUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATH JEHWCTBUS  CIIOKEHUSI BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHO>KEHHS BEKTOpa Ha YHUCIIO, OOBSCHATh, KAKUMHU CBOMCTBAMHU OHH 00J1a/1at0T.

[IpuMeHATh TpaBUIIO NapaJUICIEIUIEAA.

OnepupoBaTh NOHATUSIMH: JEKAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpPA, Yroad MEXKIY
BEKTOpPaMH, CKAJIIPHOE NMPOU3BEJECHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBI.

HaxonuTh cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJ MEXIY
BEKTOpAMH, CKaJspHOE TMPOU3BEACHUE, pACKIAAbIBAaTh BEKTOp 1O JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOW CHCTEME KOOPAHHAT.

[IpumensaTy reomeTpuueckue (aKThl NI PEIMICHUS CTEPEOMETPUYECCKUX
3a/1a4, TPEANoJarailinX HECKOIbKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHUS
3a/1aHbl B IBHOU (popMme.

Pemate mpocreiiiine reoMeTpuyYEcKHe 3ajlaud Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOT'O METO/IA.

Pemlatp 3agaun Ha [10Ka3aTE€NbCTBO MAaTEMAaTUYECKUX OTHOIIEHUW U
HaX0XJICHUE F€OMETPUUYECKUX BEJIMYMH M0 00pa3liaM Ui aJirOpUTMaM, MPUMEHSIS
M3BECTHBIE METObI MPU PEUICHUU CTAaHIAPTHBIX MaTEeMAaTUYECKUX 3a/1au.
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IIpuMmeHAT, mpocTeliue OporpaMMHBIE  CPEACTBA U DIIEKTPOHHO-
KOMMYHHUKALIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1ay.

[IpuBoauThs HpUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOLE U
YKU3HU, PacIO3HABATh POSBICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IprMeHATh MONy4YEHHBIE 3HAHUS Ha IPAKTUKE: aHAJIU3UPOBATh DPEajbHbIC
CUTyallUM M IIPUMEHATH HW3Y4YCHHBIE IMOHATHUS B IPOLIECCE IIOMCKA pPELICHUA
MareMaTuyecku CcHOpMyIUpPOBAHHOW MpoOJIEeMbl, MOJAEIUPOBATh pEaJbHBIC
CUTyallUM Ha $3bIKE TI'E€OMETPHUM, MWCCIEAOBATh IIOCTPOCHHBIE MOJECIH C
UCIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TeOpeM, armnapaTa aireopbl; pemarb
IIPAKTUYECKUE 3a7]a4H, CBA3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUYMH.
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TEMATHUYECKOE IINIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
bu6mmoreka [IOK
1 B 1
BE/ICEIIS B CTEPCOMETPHIO 0 https://m.edsoo.ru/1c209e37
5 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnuorexa [JOK
[TapamiensHOCTh IPAMBIX U IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [TepieHAMKYASIPHOCTD NPSIMBIX U 12 bubnuoreka [IOK
IJIOCKOCTER https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 VYTiel MeXIy IPSMBIMU U TUIOCKOCTSIMHU 10 1 httos://m. edsoo.ru/ 16209637
bu6mmoreka [JOK
5 M 11 1
HOTOTPAHHIIA https://m.edsoo.ru/1c209e37
6 OO6BEMBI MHOTOTPAHHUKOB 9 1 bubmorexa HOK
https://m.edsoo.ru/1c209e37
7 [ToBTOpEHUE: ceueHus, paCCTOSHUS U YTIIbI 4 1 Et?r?g;;?g;grouﬁcmgew
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0
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11 KVIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 B 1 1
€KTOPBI U KOOPAUHATHI B IPOCTPAHCTBE 0 https://m.edsoo.ru/1c209e37
bubmmoreka [{OK
2 T 12
e1d Bpaterm https://m.edsoo.ru/1c209e37
N bubmuorexa [JOK
3 06 5 1
peMBLTET https://m.edsoo.ru/1c209e37
4 [ToBTOpEeHue, 0600IICHNE, 7 1 bu6moreka [IOK
cUCcTeEMAaTu3alys 3SHaHUH https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yyeHusi | o0Opa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
OCHOBHBIE TIOHSITHS CTEPEOMETPHHU:
TOYKa, TpsiMasi, TUIOCKOCTH,
npocTpaHcTBo. [IpaBuna
bu6moreka [IOK
1 M300paxKeHus Ha PUCYHKaX: 1
. https://m.edsoo.ru/aecc77cd
M300pakeHUS TIIIOCKOCTEH,
MapajuieIbHbIX MPSMBIX (OTPE3KOB),
CepeHbI OTpe3Ka
[TonsTus: nepecekaronecs
2 IJIOCKOCTH, MepeceKaronifecs npsamas 1 bubmmorexa [TOK
> 1eP P https://m.edsoo.ru/2d8a9c99
U TUIOCKOCTD
[TonsiTHs: nepecekarouiuecs
bu6mmoreka [JOK
3 IIJIOCKOCTH, TIEPECEKAIONTUECs MpsMast 1
https://m.edsoo.ru/db685e73
1 TUIOCKOCTD
3HaKOMCTBO C MHOTOT'PaHHUKAMHU,

4 M300pakeHue MHOTOTPaHHUKOB Ha 1 bubnunoreka [JOK
PUCYHKaX, Ha IPOEKIIMOHHBIX https:.//m.edsoo.ru/a63959d
yepTexax

5 HauanbHble cBefieHHs 0 KyOe U 1 bubnuoreka [IOK

NUpaMHze, UX Pa3BEPTKU U MOJEIIH.

https://m.edsoo.ru/b30dff 38
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CeueHust MHOTOTPAaHHUKOB

HavanbsHbie cBeieHus 0 Kyoe u

6 IMUPAMHUJIE, UX PA3BEPTKHA U MOIEIA bubnmorexa LOK
P > X PasBep ' https://m. edsoo.ru/3d8ffd32
CeucHMsI MHOTOTPAHHHUKOB
TTonsaTue 00 aKCHOMATUYECKOM
7 IIOCTPOEHUU CTEPEOMETPHUH: AKCUOMBI bubnmorexa LOK
p p pui: https://m.edsoo.ru/Occsc4fe
CTEPEOMETPHUH U CIIEACTBHS U3 HUX
TTousttiie 00 akCMOMATHYECKOM
8 IIOCTPOEHNUU CTEPEOMETPHUH: AKCUOMBI bubnmorexa LOK
P P pH: https://m.edsoo.ru/239c8ch4
CTEPEOMETPHH U CIICACTBHS M3 HAX
TTousttiie 00 aKCMOMATHYECKOM
9 IIOCTPOEHUU CTEPEOMETPHUH: AKCUOMBI bubmmorexa [OK
p p pHH: https://m.edsoo.ru/65c6b106
CTEPEOMETPHH U CIICACTBHS M3 HAX
TTousarre 00 akCHOMaTHYECKOM
10 IIOCTPOEHNH CTEPEOMETPHN: AKCHOMBI bubmorexa LOK
P P pHit: https://m.edsoo.ru/258fc245
CTEPEOMETPUH U CIICACTBUS U3 HUX
B3anMHOe pacniosiokeHue IpsSIMBIX B
11 MPOCTPAHCTBE: MEPECEKAIOIINECH, bubnuoreka [JOK
MapaJiyIeabHbIC U CKPEIIMBAOIIUECS https://m.edsoo.ru/1a2520f6
MpsSIMBbIC
[TapannensHOCTh IPSAMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE:
12 napajuielibHbIe IPSIMBIE B Bubmorexa OK
p p . https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MAPaUICIbHOCTh TPEX
MIPSIMBIX
[TapaniensHOCTh NPSMBIX U
13 IJIOCKOCTEN B IMIPOCTPAHCTBE: bubmorexa [IOK
pocIp ) https.//m.edsoo.ru/eeld19b9

[TapamienbsHOCTb IPSAMOM U
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IIJIOCKOCTH

14 VYTl ¢ coOHanpaBlIeHHBIMU bubnmoreka [JOK
CTOPOHAMH https://m.edsoo.ru/9f4071b9
15 Yron mexay npsMbIMU B bubnuorexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsMbIMU B bubnuorexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapamienpHOCTB IIJIOCKOCTEM: bubnuorexa [JOK
NapajuieIbHbIE TUIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBolicTBa napajuieNIbHbIX IIIOCKOCTEMN bubnmorexa [JOK
https:.//m.edsoo.ru/e504d656
[Ipocreiinre npocTpaHCTBEHHbIE
19 (burypsl Ha IIOCKOCTHU: TETPAdP, bubnmorexa LOK
https:.//m.edsoo.ru/4a28dc02
Ky0, mapasyieenume/
. bu6mmoreka [IOK
20 Hoctpoertne ceueriit https://m.edso0.ru/1d434d0f
. bu6mmoreka [IOK
21 Hoctpoertne ceernit https.//m.edsoo.ru/ec26fe5d
KounTponbnas pabora no teme
9 "IIpsiMbIe ¥ TIJIOCKOCTH B 1 bubnuoreka [JOK
npoctpanctse. [lapannenbHOCTh https://m.edsoo.ru/9a0a9e56
MPSAMBIX U IIOCKOCTEH"
[lepnieHIUKyIAPHOCTD MPSMOM U
23 HHECKO(iHZ}:'ICI?HGHﬂHKYJP;HpHBIe bubmmorexa [IOK
https://m.edsoo.ru/b19f6a5d
IpsIMbIE B IPOCTPAHCTBE
24 [Ipsimble mapasienbHble U bubnuoreka [IOK
MEePIEHIUKYIISPHBIE K IUNIOCKOCTU https://m.edsoo.ru/0ac11c95
25 [Ipsimble mapasienbHele U bubnuoreka [IOK
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NCPpHNCHAUKYIIAPHBIC K IIJIOCKOCTHU

https.//m.edsoo.ru/bas45966

%6 [Ipu3Hak nepneHuKyIspHOCTH bubmuorexa [IOK
PSIMOM U TUIOCKOCTH https://m.edsoo.ru/f85bfc46

o7 [Ipu3Hak nepnesauKyIspHOCTH bubnuorexa [JOK
IPSIMOM U TUIOCKOCTH https://m.edso0.ru/79165d15

o8 Teopema o npsmoit bubnnorexa [JOK
MEPIEHIUKYIISIPHON INIOCKOCTH https://m.edso0.ru/635c5087

29 Teopema o npsmoit bubnuorexa [JOK
NEPIEHIUKYIISIPHON INTIOCKOCTH https://m.edsoo.ru/bd3745f8

20 Teopema o npsimoit bubnuoreka [IOK
MEePIEHIUKYISIPHON INTIOCKOCTH https://m.edsoo.ru/7d18834b
[eprieHAUKYISAp ¥ HAKIIOHHBIE:

b K

31 paccTOsIHAE OT TOYKH JI0 IJIOCKOCTH, htI;IE;-I/P/IrZT;ﬁ)cL)Ir(J 133647743
PAcCTOSIHUE OT MPSIMOM [0 IIJIOCKOCTH T '
[leprienAnKysAp ¥ HAKIOHHBIE!

32 paccTosTHUE OT TOYKHU JI0 TNIOCKOCTH, Et?fﬁ/ljr?;igr(jllé ofefadd
PACCTOSIHUE OT MPSIMOM JI0 TIIOCKOCTU T '
[leprienAuKysAp U HAKIOHHbIE!

33 paccTosiHMe OT TOYKH JI0 IJIIOCKOCTH, ]r?tI;I6sJ'I/I;Ir(r)1T§(;<;cL)IrOu/I;5b7b 863
PacCTOSHKUE OT MPSAMOI 10 IIOCKOCTH P, '
[leprieHAUKYSAp U HAKIOHHBIE!

34 paccTosiHMe OT TOYKH JI0 IJIOCKOCTH, Et?6sj'1ll;lr?1T;<;(I)lrou/I§bee22bc
PacCTOSHKUE OT MPAMOI 0 IIOCKOCTH _—— '

35 VYTIiel B IPOCTPAHCTBE: YIOJI MEXIY bubnnoreka [JOK
IIPSIMOM U IIJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

%6 JIByrpaHHbIN YroJ, JUHEHHBIN YroJ bubnuoreka [IOK
JBYTPAHHOIO yria https://m.edsoo.ru/5fa0b3ce
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JIBYrpaHHBIN yroJi, TMHEHHBIN yroj

bubmuoreka [JOK

37
JABYIPAHHOIO yIJia https://m.edsoo.ru/c7c777ed
[lepneHUKYISIPHOCTD INIOCKOCTEN:
38 MPU3HAK MMEPICHINKYISIPHOCTH B bubnmorexa LOK
P N Y yx https.//m.edsoo.ru/ec3e2da3
IUIOCKOCTEMN
[lepneHUKYISIPHOCTD INIOCKOCTEN:
39 MPU3HAK MEPIICHANKYISIPHOCTH JIB brbmmorexa [OK
P N Y yx https.//m.edsoo.ru/ed9e?a8e
IUIOCKOCTEMN
[lepneHMKYISIPHOCTD INIOCKOCTEN:
40 MIPU3HAK MEPIEHANKYISIPHOCTH JIB bubmmorera [TOK
P N Y yx https://m.edsoo.ru/ba75dc57
IUIOCKOCTEMN
41 TeopeMma o0 TpEX MEPHIEHAUKYIIIPAX bubmorexa LOK
P P PHCHAKYIAD https.//m.edsoo.ru/e4972cdc
42 Teopema o TpEX mepHEeHAUKYIISIPAX bubmmorexa [TOK
P P PHCHIHIYIAD https.//m.edsoo.ru/52188a7d
43 Teopema o TpEX mepHeHAUKYIISIPAX bubmmorera [OK
P P PHCHIHIYIAD https.//m.edsoo.ru/9f246736
KonTtponpHas paboTa no remMam
a4 "TlepnieHAUKYIAPHOCTD MPSAMBIX U 1 bubnuoreka [JOK
mwiockocter" u "Yrael Mexay https://m.edsoo.ru/5b971€ef3
NPSAMBIMU U TJIOCKOCTAMU"
[ToHsaTHEe MHOTOTpaHHUKA, OCHOBHBIC
3JIEMEHThI MHOTOTPaHHHUKA,
45 BBIITYK/IBIE U HEBBITYKIIBIE bubmorexa [IOK
Yt yKH https.//m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKA
MHOTOTpaHHUKa
[Ipu3ma: N-yrospHas Npu3Ma; TpaHu v bubnuorexa [IOK
46
OCHOBAHUS IIPU3MBI; IIpsIMast U https:.//m.edsoo.ru/b4ad63ad
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HAKJIOHHAs MPHU3MbI; O0KOBast U
IIOJIHAs! IOBEPXHOCTH IIPU3MBI

[Tapamrenenunen, IpsIMOYTOJIbHBIN

bubmmoreka [{OK

a7 MapajuieenuIiel U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: N-yronbHasi nupamMuaa,
IPaHU ¥ OCHOBaHHUE NMHUPaMUIbI;
48 OOKOBas M MOJTHASI TOBEPXHOCTh brbmmorexa [OK
. https.//m.edsoo.ru/fblcd0ab
MTAPaMHUJIBI; TIPABUIIbHAS M YCeUEHHAS
nupamuaa
[TpaBuTbHBIE MHOTOTPAHHUKH:
MOHSTHE NMPaBUIHHOTO

49 MHOT'OTPaHHUKA; PAaBUJIbHAA ITpU3Ma bubnuoreka [IOK
Y MpaBUJIbHAS THPAMUJIA; IPABUIIbHAS https://m.edso0.ru/074c8865
TpeyrojbHas mupamMuaa u
MIPaBUWIIbHBIN TETpa’Ip; KyO
[IpencraBienue o MpaBUIBHBIX

50 MHOTOTpaHHUKAX: OKTadIp, bubmorexa IOK

https://m.edsoo.ru/a0f ddSbf
JOJIeKa’Ap U UKOCAdIP.
CuMMeTpus B IPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIIBHO TOUKH,

51 MPAMOM, TIIOCKOCTH. DJIEMEHTHI bubnuoreka [JOK
CHMMETPHUHU B MUPaMUIax, https.//m.edsoo.ru/b9e777d9
napajuieNienune1ax, NpaBUIbHbIX
MHOTOTPaHHUKAX
Brruncnenue >eMeHTOB

52 MHOTOI'PaHHUKOB: péOpa, AUaroHa, Bubmmorexa LIOK

https://m.edsoo.ru/6cdbecef
yTIIBI

53 [Tnomanas 60KOBO MOBEPXHOCTH H bu6mmoreka [JOK
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IIOJIHOW ITOBEPXHOCTH MPSIMOMI
IIPU3MBI, IUIOLIAb OCHOBAHMIA,

TeopemMa 0 OOKOBOU MOBEPXHOCTH

PSIMOM IIPU3MBI

https://m.edsoo.ru/37d84157

[Tnomans OOKOBOM MOBEPXHOCTH U

IIOBEPXHOCTH MTPABUIIBHON

bubmmoreka [{OK

>4 THHPAMIVIBL, TEOPEMa O TUIOMaAI https://m. edso0.ru/5603e30b
OOKOBOM MOBEPXHOCTH YCEUEHHOMN
MTUPAMUIBI
55 KonTponbHas pabota o teme 1 bubnuoreka [IOK
"MHOrorpaHHuKH" https://m.edsoo.ru/a95f5c04
N bubmuorexa [JOK
56 Monsmie 06 0Obve https://m.edsoo.ru/7ad0020b
N bu6mmoreka [IOK
o7 OObEM nupavH AL https://m.edsoo.ru/235171b3
N bu6mmoreka [IOK
>8 OOBEM mHpani bt https://m,edsoo.ru/f47dfefd
N bu6mmoreka [JOK
o9 OObEM nupavi b https://m.edsoo.ru/79¢10312
N bu6mmoreka [IOK
o0 OObEM nupavi b https.//m.edsoo.ru/2faadc3f
N bubnuoreka [JOK
61 OObEM pHsMEI https.//m.edsoo.ru/79853608
N bubmuoreka [JOK
62 OObEM npHsMEI https://m.edsoo.ru/1e053890
N bubmuoreka [JOK
63 OObem mpH3Me! https://m.edsoo.ru/482d3f51
64 KonTposneHas paboTa o teme 1 bubnuoreka [IOK
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"O6BEMBI MHOTOT'PaHHUKOB"

https://m.edsoo.ru/28a6573¢c

65

[ToBTOpenue, 06o0IIEeHNE
CHUCTEMaTU3alrs 3HaHHM.
[TocTpoenune ceueHuit B
MHOTOTpaHHUKE

bubmmoreka [{OK
https://m.edsoo.ru/098bedad

66

[ToBTOpenue, 06o0mIEHNE
cUCTEMaTU3alus 3HAHUMN.
Brruncnenue paccTossHUN: MEXIY
JIBYMsI TOYKaMH, OT TOYKH J0 IPSIMOH,
OT TOYKH JI0 IJIOCKOCTH, MEXK Y
CKPEeIMBAIOIIUMHUCS MTPSIMBIMU

bu6mmoreka [IOK
https://m.edsoo.ru/f7792ba9

67

Wrorosas koHTposbHas paboTa

bu6moreka [IOK
https://m.edsoo.ru/b9146bc0

68

[ToBTOpEeHME, 0600IIEHNE
cUCcTeEMAaTU3alysI 3HaHUH.
Brruucienue yrios: Mexay
CKPENIUBAIOIINMHUCS TTPSIMBIMH,
MEXTy MPSMOU U TIJIOCKOCTBIO,
JBYTPAHHBIX YTJIOB, YIJIOB MEXIY
IUIOCKOCTSIMH

bu6mmoreka [IOK
https://m.edsoo.ru/56765e8b

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
ara uu¢poBbIe
Nen/m | Tema ypoka KonrtpoJsbubie | IIpakrnyeckue A op
Bcero H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
1 BekTop Ha mIockocTu U B 1 bubnuorexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/Scaefclb
2 CrnoxxeHue 1 BEIYUTAHUE BEKTOPOB 1 brommorexa [OK
P https://m.edsoo.ru/23f4f089
3 YMHOKEHHE BEKTOPa Ha YHCIIO 1 bubmorexa OK
P https://m.edsoo.ru/dee379¢eb
Paznoxenue BekTopa 1o Tpém
4 HEKOMIJIaHAPHBIM BEKTOPaM 1 bubamorexa LHOK
P pau. https://m.edsoo.ru/a28fd74e
[IpaBuno napamienenunena
Pemenne 3amad, cCBI3aHHBIX C
5 MIPUMEHEHHEM IPaBIII JeHCTBUIA C 1 bubamorexa LHOK
P P A https.//m.edsoo.ru/5a827900
BEKTOpaMH
6 KooparHaTHO-BEKTOPHBINM METOT IIPU 1 bubnuoreka [JOK
pPEILICHUHU TEOMETPUYECKUX 3a/1a4 https://m.edsoo.ru/d3alfe30
[IpsimoyromnpHas cucreMa KOOpAUHAT
7 B ipoctpancTBe. KoopauHatsl 1 bubnnoreka [JOK
BekTopa. [Ipocrelimue 3agaun B https.//m.edsoo.ru/48db7058
KOOpJIuHaTax
8 Yron mexay Bekropamu. CKajispHOE 1 bubnuoreka [IOK
MIPOU3BEJICHUE BEKTOPOB https.//m.edsoo.ru/725¢ffc4
9 Brruncnenue yrioB Mexy NpsIMbIMU 1 bubnuoreka [IOK
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1 IIIIOCKOCTAMHU

https.//m.edsoo.ru/8efber8e

KonTtposnsHas paboTa o teme

bubmmoreka [{OK

10 "Bexroper n KOOPAHHATEL B 1 https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
[unuHapudeckas MOBEPXHOCTD,

11 00pa3yroIne MUIHHIPUICCKON bubmmoreka [JOK
MTOBEPXHOCTH, OCh [IWJIMHAPUIECKON https://m.edsoo.ru/6054b8cl
MTOBEPXHOCTH
umuaap: ocHOBaHUS ¥ OOKOBast

12 TTOBEPXHOCTh, 00pa3yromas 1 och; bubmuorexa [JOK
Io1aab OOKOBOW U TIOJTHOM https://m.edsoo.ru/188f6216
MTOBEPXHOCTH
N3obpaxenne muanHapa Ha
miockoctu. Pa3Béprka nununapa.

13 Ceuenus nuIuHIpa (MIIOCKOCTHIO, bubmorexa LOK

. https://m.edsoo.ru/016e25eb
napajyuiebHON UITn
MEePIEeHIUKYIIPHOM OCH IIINHAPA)
Konunueckas noBepXHOCTb,

14 00pa3yromue KOHUIEeCKOU bubnuoreka [JOK
IMOBEPXHOCTH, OCh U BEPIIIMHA https.//m.edsoo.ru/c94ba09b
KOHUYECKOM MOBEPXHOCTU
Konyc: ocHOBaHue U BepIlIvHa,

15 oOpa3yollas 1 0cb; IJIOMAIb bubmnorexa [IOK

= . https://m.edsoo.ru/897dd3b2
OOKOBOH U MOJHON MOBEPXHOCTH
YceuéHHbIi KOHYC: 00pa3yroiue u
16 BBICOTA; OCHOBaIi/I/I}I u 61:)01<ZB;1I Bubmmorexa LIOK
’ https.//m.edsoo.ru/1468bab3
MOBEPXHOCTh
17 N306pakeHue KoHyca Ha IIOCKOCTH. bubnuoreka [IOK

28



https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3

Pa3Béprka koHyca. CeueHus KoHyca
(TI1I0CKOCTBI0, MapaIeIbHON
OCHOBAHHIO, 1 IJIOCKOCTBIO,
MIPOXOIALIEH uepe3 BEPILINHY)

https.//m.edsoo.ru/Obdelbe8

Cdepa u map: meHtp, paauyc,

18 HaMeTp; IO IIOBEPXHOCTH brbmmorexa [OK
A b5 IIOTHAL P https://m.edsoo.ru/0341bc2b
cepbl
B3aumnoe pacnonoxenue chepsl u
bubmmoreka [{OK
19 TJIOCKOCTH; KacaTellbHas TIOCKOCTh K
https://m.edsoo.ru/bed12a43
chepe; iomaas chepsl
N3obpaxenue chepsl, mapa Ha bubmuorexa [JOK
20
mwrockoct. CeueHus mapa https://m.edsoo.ru/bc15f7f2
21 KomOunarus Ten BpamieHus u bu6moreka [IOK
MHOTOT'PAHHUKOB https://m.edsoo.ru/3cef10e5
MHOrorpaHHuK, ONMUCAHHBINA OKOJIO
22 cdepsr; cepa, BucaHHas B Bubnmorexa [IOK
DL, €0CPa, https.//m.edsoo.ru/0b136158
MHOTOTPaHHUK WJIH B TEJIO BpalICHUS
23 [Tonstue 06 00béMe. OCHOBHBIC bubmuoreka [JOK
CBOMCTBAa 0OBEMOB Tel https://m.edsoo.ru/26a03fb7
N bu6mmoreka [IOK
24 06
EM TILITHHIpA, Kotycd https:.//m.edsoo.ru/5513d87b
N bubmuoreka [JOK
25 0
O0bem wapa u mowas cheps https://m.edsoo.ru/d189bde2
[TogoGHbIE Tena B IPOCTPAHCTBE.
COOTHOIIEHUS MEX]Ty TTOIIAAIMHU bubnuoreka [JOK
26 . o
MOBEPXHOCTEN, 00BEMaMH MOA00HBIX https://m.edsoo.ru/810cf1eb
TeN
27 KonTtponeHas padota no temam "Tena 1 bubnuoreka [IOK
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Bpamenus" u "O0beMbl Ten"

https.//m.edsoo.ru/4a33a8ab

[ToBTOpEHue, 0600IICHNE U
cucremMaru3sanus sgaHuii. OCHOBHEIE

bubmmoreka [{OK

28 ¢burypsl, (hakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPUHT
[ToBTOpEHUe, 0600MIICHNE U
29 cucreMartu3alus 3Hanuii. OCHOBHbBIE bubnuorexa [JOK
¢burypsl, GakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPU T
[ToBTOpEeHuE, 0600IIEHNE 1
30 cHCTEMAaTU3alIMs 3HaHUN. 3a1aun bubmorexa LOK
https://m.edsoo.ru/7491efe0
TUTAHUMETPUH ¥ METOJIBI X PEIICHUS
[ToBTOpEeHuE, 0600IIEHNE 1
31 cUCTEMAaTH3alA 3HAaHUNA. 3amayn bubmorexa LOK
https.//m.edsoo.ru/4dffda97
IJIAHUMETPUU U METO/IbI UX PELICHUS
[ToBTOpEeHuEe, 0600IICHNE 1
30 cucteMaTu3anus 3HaHui. OCHOBHBIE bubmuorexa [JOK
¢urypsl, GhakTel, TCOPEMBI Kypca https.//m.edsoo.ru/74b2ad91
CTepeoOMETpUHn
bu6mmoreka [IOK
33 Hrorosas koHTpoJIbHAs paboTa 1 https://m. edsoo.ru/ec24dfc2
2 [ToBTOpEHue, 06001mEeHNE U bubnnoreka [JOK
cUCTEMAaTU3alys 3SHAaHUN https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 3

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

* MaTremartuka: anre6pa M Havdajla MaTCMaTHUYCCKOI0 aHajIn3a, rcOMCTpPH.

I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3os B.®., Kagomiues C.b. u

ApPyruc, AKHI/IOHepHOC O6HICCTBO «H31aTenbCcTBO «HpOCBeH_ICHI/Ie»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. MeTtonuueckue pekoMeHaanuu kK yaeouuky 10-11 xmacchr.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

NHTEPHET

Conep:xanme

Anpec

XpaHWIHILE eIUHON KOJUIEKIIUH IIU(PPOBBIX 00pa30BaTEIbHBIX
pPECYpCoB, Tie IMPEACTaBICH MIUPOKHH BHIOOP 3JICKTPOHHBIX
ocooOuit

Karasior (lesson.edu.ru)

OdenepanpHas cuctemMa HHGOPMAIMOHHO-00Pa30BaATEIBHBIX
pecypcoB (MHPOPMAITMOHHBIN TOPTAIT)

http://wmolow.edu.ru

XpaHWIHIIE UHTEPAKTUBHBIX 3JIEKTPOHHBIX 00pa30BaTEIbHBIX
pecypcoB

http://fcior.edu.ru

Marepuansl 11 M3y4E€HUsS W TPENOJaBaHUS MATEMAaTHKH B
mKkoje. TeMaTHdeckuid COOPHHMK: YHWClia, APOOH, CIOXKCHUE,
BbIUMTAHUE W Tp. TeopeTHueckud MarTepuan, 3aaadyud, UrPHI,
TECTHI

http://www.numbernut.com/

KOHHCKHI/I}I KHUT, BHHCO-HGKHHﬁ, Hon6op1<a 3aHNMMAaTCIbHBIX

http://www.math.ru
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https://lesson.edu.ru/catalog
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http://www.math.ru/

MareMatudyeckux (axtoB. HMHdopmanus o0 oauMmnuangax,
HAy4YHBIX IIKOJaX [0 MaTemMaTuke. MeauaTteka

Cetb TBOpYeCKHMX yuuTene. Metoauueckue MocoOus it
yUUTENsl;  y4eOHO-METOAMYECKHWe  TocoOus;  CIIOBapHu;
CIPAaBOYHUKH; MOHOrpaduu; ydeOHHMKHU; pabouue TeTpaau;
CTaTbW MNEPUOANYECKON MeyaTu

http://www.int.ru

«Yuurenb.py». llenarornueckue  macrepckue, HTepHeT-
obpasoBanue. JlucraHuumoHHoe  oOpas3oBanue.  Karanor
pecypcoB «B nomo1ib y4uTeo»

http://teacher.ru
http://teacher.fio.ru

Kpartkast uctopusi MaTeMaTUKHU: C JPEBHUX BPEMEH 0 AIMOXH
Bospoxnenus. Iloptperst u Ouorpadun. CoObiTus U
OTKPBITHS

http://sbiryukova.narod.ru

[IpaBubHBIE MHOTOTPAHHUKH: JTIFOOOIBITHBIE (DAKThI, UCTOPUS,
npuMeHenune. Teopema Oinepa. IL1aTOHOBBI U1 ApXUMENOBBI
tena. buorpaduueckue cenenus o Ilmarone, Apxumene,
EBxinie U Apyrux Y4Ye€HbIX, UMCEIOIIMX OTHOUIEHHE K TEME.
MHOrorpaHHUKH B UCKYCCTBE U apXUTEKType. 3aHUMATEIIbHbIC
CBEJCHUS O HEKOTOpBhIX JIMHMAX JIMHMM: onpeneneHus,
JTH00ONBITHBIE (aKThl, IPUMEPBl UCHOIB30BaHus. ['unepbona,
napaboyia, JJUIMIIC, CHHYCOMJAA, CHOUpalb, LUKIOW]A,
Kapauouaa

http://www.tmn.fio.ru/work

g

IloaroroBka k 3K3aMeHaM

https://math-ege.sdamgia.ru

http://alexlarin.net

MaTtemMaTHuecKue 3TIOIbI

www.etudes.ru

HNHTEepakTMBHOE NIPUWIOKEHUE 11 COCTABJICHUS 3aIaHUI

https://|earningapps.org

MHOro nocoOuii MOXXHO CKadyaTh

http://www.alleng.ru/edu/m

athl.htm

TectupoBanue online 5-11 xkmacchbr

http://www.kokch.kts.ru/cd
o/

Marepuanst EI'D u A

http://www.fipi.ru/

Odunnanpaerit cat EI'D

http://www.ege.edu.ru/

Poccuiickuit 06pHaa3op

http://obrnadzor.gov.ru/
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http://teacher.fio.ru/
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@denepanpHbli MOPTAJT, OTPOMHOE KOJMYECTBO Marepualia, B
TOM uunciie onnaitH-Tectsl EI'D u 'MA no Bcem npeamMeram

http://www.edu.ru/index.ph
P

MunuctepctBo o0pazoBanusi PO

http://www.informika.ru/
http://www.ed.qov.ru/
http://www.edu.ru/

OTKpBITBIN OaHK 3aJlaHU 10 MaTEMaTHKE

http://mathege.ru

I[JISI KJIIAaCCHOI'O PYKOBOJUTCIIA U YUYHUTCIIA-IIPCIMCTHUKA

http://www.proforientator.r

u_
Bce 0 EI'D http://www.ctege.org/
Poccuiickoe  oOpa3oBaHue- elepalibHbIM  IOpTall, BCE
P denep P http://www.edu.rw/moodlel
MIPEAMETHI

MHOT0 UHTEPECHOTO

http://shimrg.rusedu.net/cat
egory/646/1576

YuuTenbCKkui nopran

http://www.uchportal.ru/loa
d/25-1-0-11708

EI'D Tpenep http://www.ege-
trener.ru/otveti_trig_upr.ph
p#
[Toneznbie pasaensl (Ypok + arrecTamus +...) http://k-yroky.ru/load/13-1-
0-821
CeTb TBOpPUECKHX yUHUTEIEH http://www.it-

n.ru/communities.aspx?cat
no=4460&Ilib no=31650&t

mpl=lib

Ok3amensbl. TemaTnyeckue mianel. [loypouHoe MIaHUpOBaHHUE.
Meronuueckass komwmika. MHpOpManMoOHHBIE TEXHOJOTUU B
LIKOJIE

http://www.uroki.ru/

Cranmaptel oOpa3oBaHUs, Y4eOHBIC IUIAHBI, METOIUYCCKHE
pa3paboTKu, OOMEH OMBITOM

http://www.college.ru/

Bbonbmnras KOJIJICKIIMS yOJIMKAITAHA o METOJUKHU

NPENoJaBaHus BCEX IMPEIMETOB IIKOJBHON IMPOrpaMMEI,
HAIMpUMeED: MPEno aBaHue MaTeMaTUKH - 583

http://www.festival.1septem

ber/

JlucTaHIIMOHHOE o0pa3oBaHUE:

KYypCBl, OJINMITAA/IBI,

http://eidos.ru/
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KOHKYPCBI, TPOEKTHI, UHTEPHET-KypHAI "Ditnoc”

MHoro marepuaina Mo HamnpaBJIE€HUSM IMOATOTOBKH, MPOOHOE

http://www.gotovkege.ru
TGCTI/IpOBaHI/Ie 10 paBHBIM npez[MeTaM
Buneoypoxu viddeouroki.net
Ilemaror24 https://portal pedagoga.ru/

YPpOoKu MaTeMaTUKH

https://interneturok.ru/articl
e/uroki-matematiki

O6pa3oBartenbHblil mopTan «Poccuiickas 31eKTpOHHAS IIKOJIA»

http://resh.edu.ru/

Pocmeronkabuner PO (n1s BeOUHAPOB)

http://pocMmeTonkadbuuer.pd

/HosocTu/

Enunsiii ypok

https://Www.e IUHBIIYPOK.D

¢/

Tpenaxep BIIP

https://control.lecta.rosuche
bnik.ru/ms-controlwork-
vpr2018/eer/f2548alindex.x
html

Ypok PO.

https://ypok.pd/login

TecTtbl, KpOoCcCBOPBI, Jornueckue 3agaun, BITP

https://onlinetestpad.com/ru
/test/11005-olimpiada-po-
matematike-5-klass

[Ipe3enTanuy no MmareMaTuKe

https://easyen.ru/index/katal

00/0-95

TexHonoruueckue KapTbl ypoKOB

https://compendium.su/

Karanor 6ecrniaTHBIX BUJIEOYPOKOB

http://email.infourok.ru/clic
k.html?x=a62e& Ic=Y nG&
mMc=wé& s=0Y 3Q& u=3& y=z7

&

becninatHpie BeOMHAPHI CO CBUAETEIBCTBAMHU (C TECTOM)

http://email.infourok.ru/clic
k.html?x=a62e& Ic=Y ng& m
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http://email.infourok.ru/click.html?x=a62e&lc=Ynq&mc=w&s=oY3Q&u=3&y=7&

Cc=w& s=0Y 3Q& U=3& Yy=7&

KoHCIeKkThI ypOKOB U Mpe3eHTALUN

https://www.uchportal.ru/lo
ad/24-2

NutepakTuBHas pabouas TeTpaab

https://edu.skysmart.ru/teac
her/homework/nakanobudu

bubmmnorexa BugeoypokoB MUHTEPHETYPOK.PY

https://interneturok.ru/?2utm

medium=email& utm_sour
ce=UniSender& utm_campa
ign=Kak+ne+zabyt%27+ma

tematiku+zat+leto%3F

HpOCBeH_ICHI/IC — UHTCPHCT- Mara3nH

https://shop.prosv.ru/

Muoro pa0GouMx nporpamMM, IUJAKTHYECKHX MaTepHalIoB,
YPOKOB, MPE3eHTALIUN

https://www.institute-of -
education.com/methodlib/3
57/160148
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