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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuvaromuxcs 10 —11 «kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rOCYJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHapTa CPEeAHEro o0IIero oopa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, MPEABABIAEMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUIO, M TPAJULHUA POCCUUCKOro 0Opa3oBaHUSI.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHUS,
[IEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHYHOCTHOTO W TMO3HABATEIILHOTO pPAa3BUTHS
JUYHOCTHU O0YYarOIIUXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX pPE3yJbTaTOB OOyUYEHHS TEOMETPHH B HANpPABICHHH JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GOpMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEMaTHYCCKOU
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oOydarouumxcs
NPAaBWIbHBIX MPEICTABIEHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUYECKHUX
a0CTpakIMii, COOTHOIIEHUH PEATbHOTO W HICATBHOr0, XapaKTepe OTPaKeHHUs
MaTEMaTUYECKOM HAayKOW SBIEHUH W TPOLECCOB pPEATbHOTO MHpa, MeCcTe
r€OMETPUU B CUCTEME HAyK M POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
y4daluxcsi, a TaKKe KayeCTB MBIIUICHUs, HEOOXOMWMBIX I aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomerpust siBasieTcss 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
MOHATHUIHHBIX OCHOB T€OMETPHUH U TMTOCTPOSHUHU LIETIOYKHU JTIOTHIECKUX YTBEPKIACHUI
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 OpHUeHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIICCTBEHHYIO 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  JeHCTBUTENbHOCTH. OmepupoBaHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,



ABJIAETCS OJAHUM W3 MPOPECCHOHATBHO BAXKHBIX KAadyecTB, MO3TOMY aKTyajbHa
3amadya (opMUpOBaHUA y OOYyYaIOMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUSI 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  4epe3  0OOecrieueHHe  BO3MOXHOCTH  NPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW  JACUCTBUM,
cnenuUYHBIX T€OMETPUH, BOBMOXHOCTH YCHEIIHOIO MPOJI0JKEHNUsS 00pa30BaHMs
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 oOpa3zom, oOywaroluecs 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 BO3HHMKHET HEOOXOJIHMMOCTh B T'€OMETPUUYECKHUX
3HAHMSX B MPOPECCUOHAIBHON JEATETHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOrpaMMbl OOECIIEYUBAETCS PEIICHUEM
COOTBETCTBYIOIIUMX 3aAad. [IpHOpUTETHBHIMH 3aJjayaMH  OCBOEHHS  Kypca
«I"'eomerpuny» Ha 6a30BOoM ypoBHe B 10—11 kmaccax sBISIIOTCS:

 popMupOBaHKE TIPEICTABIICHUS O T€OMETPUU KaK YaCTH MUPOBOM KYJIbTYPHI
U OCO3HAaHHE €€ B3aUMOCBSI3H C OKPY>KAIOIIUM MUPOM;

e popMupOBaHME MPEICTABICHUS O MHOTOTPAHHUKAX U TeJaxX BPAIEHUS Kak
0 BROKHEUIIUX MATEeMAaTHYECKHX MOJEISAX, MO3BOJISIONIMX OMHCHIBATH U
U3y4aTh pa3Hble SABICHUS OKPYKAIOIIETO MUPA;

 popMupOBaHKE YMEHHUS PaCIIO3HABATH HA YEPTEKAX, MOJICTISIX U B peajJIbHOM
MUpPE MHOTOTPAaHHUKHU U TEJIa BPAICHUS;

 OBJIQJICHHE METOJAMH PEIICHHS 3a7a4 Ha TIOCTPOCHHS HA H300PaKEHUSX
IPOCTPAHCTBEHHBIX (DUTYD;

e popMupOBaHHE yYMEHHsS ~ ONEPUPOBATH OCHOBHBIMH  TOHSTHSIMH O
MHOTOTPAaHHUKAX U TelaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJIQJICHHE aJTOPUTMAMH PEIICHHUS OCHOBHBIX TUIIOB 3a7a4; (hopMupoBaHHe
YMEHHS TPOBOAUTH HECIOXKHBIC JOKA3aTEIbHBIE PACCYXKICHUS B XOJE
pEeIICHHs] CTEPEOMETPUYECKUX 3aJad MW 337a4d C MPAKTHUYECKUM
coJlepKaHUEM;

e Pa3BUTHUE MHTEJUICKTYAIbHBIX U TBOPYECKHX CIOCOOHOCTEN OOydarouuxcs,
MMO3HABATEIILHON aKTUBHOCTH, MCCIICIOBATEIHCKUX YMEHUN, KPUTUIHOCTH
MBIIICHUS;



e popmupoBanre (YHKIIMOHAIBHON TPAMOTHOCTH, PEJICBAHTHOW T'€OMETPUU:
yMEHHUE Paclo3HaBaTh MPOSIBJICHUS F€OMETPUUYECKUX TMOHATUM, 0OHEKTOB
1 3aKOHOMEPHOCTEH B pEaIbHBIX )KU3HEHHBIX CUTYAIUSX U MIPU U3yUYECHUU
IpYrux  y4eOHBIX  MPEIMETOB, MPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYyIUPOBATh X HA SI3bIKE T€OMETPUU U CO3/1aBaTh
FEOMETPUYECKUE MOJICNIM, NPUMEHATh OCBOEHHBI T'€OMETPUUYECKUN
anmapar s penieHus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIIEHUBATH MOJTYUYCHHBIC PE3YJIbTaTHI.

OTAMYUTENHEHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIIFOYEHUE B KYypC
CTEpEOMETPUM B Hauajie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO MO3HAHUS, U ONPEACIIEHHBIM 00pa30M OpraHu3oBaHHAsi paboTa HaJ
HUMH, YTO CIOCOOCTBYIOT PAa3BUTHIO JIOTHUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenue oTaaércst HArIsAIHO-KOHCTPYKTUBHOMY METONY OOy4deHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH NMPEIMETHO-
MPAKTUYECKON JAesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUaluxcss B Kypce€ CTEPEOMETPUU IMPOBOAMUTCS 3a CUET pEIICHUs 3ajJad Ha
CO3JaHMe  MPOCTPAaHCTBEHHBIX O00pa3oB U  3a7a4y Ha  ONEpUpPOBAHHE
npoCTpaHCTBEHHBIMU oOpa3zamu. Coznanue oOpaza TPOBOJUTCS C OMOPOM Ha
HATJSAIHOCTh, a OINEpUpoBaHHE oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COAEP KaHUSI.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TJIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus»,
«BekTopbl 1 KOOPAWHATHEI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensieTcs HE TOJbKO 10 COAEPXKAaTeNbHBIM JIMHUSM, HO W IO TOJaM
0o0y4eHHUs Ha YPOBHE CPEHEro 00IIero o0pa3oBaHuUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM PE3yJIbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHBIM IO ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATHUSMHU U HABBIKAMH OCYLIECTBIISUIOCH MOCJIEIOBATENIBHO U MOCTYNATENbHO, C
COOJI0/IeHNEM TPUHIIATIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKJIIOYAIKCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYalONIUXCs, PACHIUPSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOTI'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 00ydyenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsAMmas, IUIOCKOCT,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
napajuleibHble W CKpeluuBaroluecss InpsMmble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: NApajylejbHbIE IIPsSMbIE B  MPOCTPAHCTBE;
[1apaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napayieNibHbIX  MiockocTed. [Ipocrtelimue mpocTpaHCTBEHHbIE (GUTYpHl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapaiesenunea; NoCTpOCHUE CEYEeHU .

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MIPSAMBIE B
IIPOCTPAHCTBE, NPSMbIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK [EPIECHAUKYJSIPHOCTU IPSAMOHM U INIOCKOCTH, TEOpeMa O IPsIMOH
NEPHEHIUKYIAPHON INIOCKOCTH. YTIBI B IPOCTPAHCTBE: YrOJl MEXAY INPAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM Yrojl JBYI'PAaHHOIO  yrija.
IlepnieHaAUKYJIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IVIOCKOCTH, PACCTOSHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEH: INPU3HAK IEPHEHAUKYJSAPHOCTH  JIBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOTOTPAHHMKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
IIOJIHAst ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajuleJIeivne];] U ero coucrsa. llupammpa: Nn-yronpHas nupamuna, rpaHd U
OCHOBaHHE MUpaMUIbl; OOKOBas U MOJIHAS MIOBEPXHOCTh MUPAMU/Ibl; IPABUIIbHAS U
yCeu€HHasi MNHMpaMuja. OJNEMEHTbl NOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPaBUJIbHAS NMPAaMHUJa; MpPaBUIbHAs TPEYroJbHAs IHMpaMHUAAa M IPaBUIIBHBIN
TeTpa’p; KyO. IlperncraBieHue o NpPaBUIBHBIX MHOTIOIPAHHHUKAX: OKTa’p,
noJieka’ip ¥ ukocasip. CeueHust Ipu3Mbl U MUPAMHUJIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUHM B  IIUpaMUJax, MNapajIelIenuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



Bbluncienue 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHalid, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOAJb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU NPABWIBHOW MUPAMHIBI,
TeopemMa o MiIom@aau yceu€HHod mnupamuiabl. [lonstue o6 o0BEMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXKIY TUIOMIAISIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.

11 KVIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCT, oOpasyromiue UTUHIPUYECKON
MOBEPXHOCTH, OCh IHWJIWHJIPUYECKOW TMOBEpXHOCTU. LlumuHap: OCHOBaHUSA U
OOKOBasi TMOBEPXHOCTh, OOpasyrolias M OCh;, IJIOMAAs OOKOBOW U TMOJHOM
MTOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON MoBepXHOCTH. KOHYyC: OCHOBaHUWE U BepIluHa, 00pa3yromast
U OCh;, IUIONAAb OOKOBOM ¥ TIOJTHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MOBEPXHOCTH ChEpHI.
Bzaumuoe pacrnonoxenue chepbl U IMIIOCKOCTH; KacaTellbHas IIIOCKOCTh K cdepe;
I0IA b CEPHI.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BEépTka HUIUHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAI B MHOTOTPAHHHUK, WU TEJO
BpalCHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 06 00bEME
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0BEM HUIUHApA,
koHyca. O0BEM mapa u miomaasb chepsl.

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

Ceuennss nwiIuMHApa (MapaJyieIbHO M TEPHEHIUKYISIPHO OCH), CEUYEHUS
KOHyca (mapajuyieTbHOE OCHOBAHHUIO U MPOXOSIIEE 4Yepe3 BEPIIMHY), CECUCHUSs
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B pocTpaHcTBe. Cl0oKeHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHUE BEKTOpa Ha 4yucio. Pa3noxkeHue BekTopa Mo TpéM HEKOMIUIAHAPHBIM
BekTopaMm. [lpaBuno mnapamienenunena. PemieHue 3agay, CBA3AHHBIX C
MPUMEHECHUEM TMpaBUi JACUCTBUUA C BeKTopamu. I[IpsmoyronpHas cucrema



KoopauHaT B mpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimue 3agaum B
KOOpJMHATax. YTroi Mexay BekTopamu. CKalspHOE MNPOU3BEIECHUE BEKTOPOB.
Bbrunciienne yriioB Mexay NpsIMBIMU U IDIOCKOCTAMH. KoOopauHATHO-BEKTOPHBIN
METO/I TIPU PELICHUN T€OMETPUUECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHHUS MPOTPaMMbl Y4eOHOro mpeamera
«MareMaTuka» XapakTepu3yrTCs:

I'pasxxnanckoe BocMTanue:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
M OTBETCTBEHHOIO0 WIE€HAa POCCUHCKOr0 OOINecTBa, TMPEICTABICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IUUYHBIX CTPYKTYD, SBICHUH,
npoleayp TrpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aMMO/JICIICTBOBATh C COIMAJbHBIMU HWHCTUTYTAMH B COOTBETCTBUM C HUX
GYHKIMSIMU U Ha3HAYEHUEM.

ITaTpuoTnyeckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPAKIaHCKON UEHTUYHOCTH, YBAKCHHS K
MPOILIOMY M HAaCTOSIILIEMY POCCUHCKON MaTeMaTUKH, IECHHOCTHBIM OTHOIIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K HCTOJIb30BAaHUIO ITUX JIOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEMN POCCHIICKOTO HapoJa;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYHBOTO OYAyIIero.

JcTeTHYEeCKoe BOCIUTAHNE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTBIO YMEHHUS TIPUMEHATh MaTeMaTHYeCKHEe 3HaHUA B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOpPOBBIO (370pOBO€ MHUTAaHHE, COATaHCUPOBAHHBIM PEXKUM 3aHATUU U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEPILICHCTBOBAHUS, pu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIILHOM
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHEM COBEPIIATh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUN MTPAKTUYECKUX 3a71a4 MAaTeMaTHICCKON HAPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DKOJIOTHYECKOW KYJIbTYpbhI, IOHUMAaHUEM BIUSHUS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIMeld Ha TPUMCHCHHE MaTeMAaTHYECKMX 3HAHMHA JUIS pelIeHUs 3a1ad B
00JIaCTH  OKpY’)KaroIIeH cpeapl, IUIAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAaykKd MW  OOIIECTBEHHOW TNPAKTUKH, TOHHMMaHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl YeIOBEYSCKOH JCATEITBHOCTH, 3TalloB ¢
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYCCKON KyJIbTYpOH KaK CpPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIISCTBJISATh MPOCKTHYIO M HCCIEIOBATCIBCKYIO JACATEIBHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yITCS OBJIaJICHUEM YHUBEPCAJTbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0A308bIX KOSHUMUBHBIX NPOYECCO8 0bOyuaruuxci (0ceoeHue
MEmo008  NO3HAHUSL ~ OKPYICAujeco  Mupa,  nNpumMeHeHue  J0SUYECKUX,
uccie008amenbCKux onepayuil, ymMeHul pabomams ¢ ungopmayueti).

ba3oBble Jornueckue AecTBU:

e BBISIBJISITh M XapaKTepHU30BaTh CYIIECTBEHHbIE MPU3HAKU MAaTEMAaTHYECKUX
O0OBEKTOB, TOHSATUH, OTHONICHUH MEXIY NOHATHIMH; (HOPMYIUPOBATH
OmnpeNesiecHUs]  MOHSTHM;  yCTaHABIMBAaTh  CYIIECTBEHHBIM  MIPHU3HAK
KIaccu(UKaIi, OCHOBAaHUS /i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
POBOJIMMOTO aHAJIN3A;

e BOCIPUHUMATh,  (OPMYJIHpPOBATH U  MPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPJIUTEIbHBIE W OTPHUIATENbHBIC, CIWHUYHBIC, YaCTHBIC W OOIIHE;
YCIIOBHBIE;

eBBISIBJISITH ~ MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U u
NpoTUBOpeursi B (paKkTaX, JAHHBIX, HAOJIOJCHUSIX U YTBEPKIACHUSX;



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e IeJIaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX U
MHIYKTUBHBIX YMO3aKIIOUECHUN, YMO3AKIIOUEHUH 10 aHAJIOTUH;

e IPOBOJIUTH CaMOCTOSITEJILHO JI0Ka3aTesbCTBA MaTeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CY>KJI€HUS U BbIBOJBIL;

¢ BHIOUPATh CMOCOO penieHus: y4eOHOM 3ajaud (CpaBHUBATHh HECKOJIBKO
BapUMaHTOB pelIeHUs, BBHIOMpaTh Hauboyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

* ICTIOJIH30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUI HMHCTPYMEHT IO3HAHMS;
dbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIONIUE MPOTHUBOpPEUHE, MNPOOIEeMYy,
yCTaHABIMBaTh HCKOMOE M  JaHHOe, (QOpMUpOBAaTh  THUIIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

¢ IPOBOJIUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIEAOBAHHE
[0 YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SIBJICHUA,
IpoIecca, BBISBICHUIO 3aBUCHUMOCTEN MEXIy OOBEKTaMH, SBICHUSIMU,
IPOLIECCAMU;

* CAMOCTOSITENIBHO (OPMYJIMPOBAaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHUI];

* [[POHO3MPOBATh BO3MOKHOE pa3BUTHE IIpPOlLlecca, a TAaKXKE BBIIBUIATH
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIBJIATH epULnThl MHpOpPMALIMK, JaHHBIX, HEOOXOIUMBIX JJI1 OTBETa Ha
BOIPOC U IS pELICHUS 3a]1a4H;

e BEIOMpATh MHPOPMAIUIO U3 UCTOUHUKOB Pa3IMYHBIX THUIIOB, aHAJIU3UPOBATD,
CHUCTEMAaTU3UPOBaTh W HWHTEPIPETUPOBATH HHGPOPMAIUIO Pa3IMUHBIX
BUJOB U (OPM IIPEJICTABICHUS;

 CTPYKTYpUPOBaTh MH(POPMAIINIO, MPEICTaBIATh €€ B pazIUuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

* OLICHUBATH HaJEXHOCTD uH(popmManuu o CaMOCTOATEJIEHO
c(OpMyTUPOBAHHBIM KPUTEPHUSIM.

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



¢ BOCIIPUHUMAThL U (DOPMYITUPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBUSIMHU
U TEeIIMU OOIIEHUs; SCHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY
3peHUs B YCTHBIX W MHUCHMEHHBIX TEKCTaX, JaBaTh TMOSCHEHHS IO XOIY
peIIeHus 3aa9i, KOMMEHTHPOBATH MOTYICHHBIA pE3yiIbTarT;

eB X0JI¢ 00CYXIEHUS 3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYXKIaeMOil TeMBl,
pOoOJIEMBI, perIacMou 3aa4u, BEICKA3bIBATh HJICH, HAIICJICHHBIC HA ITOUCK
pEIICHMS; COIOCTABIATh CBOUM CYXICHHUS C CYXKICHHUSAMH JPYTUX
YYAaCTHUKOB JIMAJIOTa, OOHAPYKUBATh pPa3lINdUe U CXOJCTBO TO3UIIUI; B
KOppeKTHOU (hopMe GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

o IPEACTABIISITh PE3YNIBTATHl PEIICHUS 3aa4M, SKCIICPUMEHTA, UCCIICIOBaHMS,
IIPOEKTa; CaMOCTOSITCIIBHO BBIOMPATh (OPMAT BBICTYIUICHHS C YYETOM
3a]1a4 MPEe3eHTAINA U 0OCOOCHHOCTEH ayANTOPHH.

CoTpyaHu4ecTBo:

e IOHUMATh W HCIIOJIH30BATh MPEUMYINECTBA KOMAHIHOW M WHIMBHUIYAIbHOM
paboThI TMPHU peNICHUH YYeOHBIX 3a/ad; NMPUHUMATH I1€Jh COBMECTHOM
NEATENBHOCTH, IUIAHUPOBATh  OPTaHM3AIlMI0 COBMECTHOM  paboTHI,
pacmpenensiaTh BHIbI padOT, JOTOBApUBATHCS, OOCYXAATh NpOIECC H
pe3yabTat paboThl; 0000111aTh MHEHUS HECKOIBKUX JIFOJICH;

e Y4aCTBOBATh B TPYNIOBLIX (hopMax padboThl (0OCYXJIeHHS, 0OOMEH MHEHH,
«MO3TOBbI€ IITYPMbD» W WHBIC); BBIIOJHATH CBOI YacThb pabOThl U
KOOPJIMHUPOBATH CBOM JEHUCTBUSA C JPYTUMH YJIeHaAMU KOMAaHJIbI;
OLICHMBATh KauyeCTBO CBOETO BKJIa/Ja B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aHMOIEHCTBHS.

3) Vuusepcanvnvie  pezynamuenbvie Oeticmasus, obecneuusarom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranusanus:

e COCTABJIATH TUIAH, aJITOPUTM PELICHUS 3a/1a4u, BEIOUPATh CIIOCOO pelIeHus ¢
y4ETOM UMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEeHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUM ¢ YIETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

eBIIAJICTh HAaBBIKAMHU  IIO3HABATEIBHOW  PEQIIEKCUU KaK  OCO3HAHMS
COBEPIAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJETh CIMOCO0aMHM  CaMOMPOBEPKH, CAMOKOHTpPOJIS Tpolecca ¢
pe3ynbTaTa penieHus MaTeMaTHIECKON 3a1a9H;

o IPEABUACTH TPYTHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEIICHUH 33]1a4H,
BHOCHUTH KOPPEKTUBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB,
JTAaHHBIX, HAMICHHBIX ONMTUOOK, BBISIBICHHBIX TPYIHOCTEH;



¢ OLICHUBATh COOTBETCTBUE peE3yJibTaTa LEIM M YCIOBUSM, OOBICHITH
IIPUYUHBI JTOCTHKECHHSI WIM HENOCTHKEHHMS DPE3YJbTAaTOB AECATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OrnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUU M CIIEJCTBHUS W3 HUX MPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMHU: TTAPATIICIBHOCTh U IEPIEHIUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W TIJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHSTUSMH: JABYTPAHHBIA YTrOJI, TpaHU JIBYTPAHHOTO YIJia,
pedpo ABYrpaHHOTO YIJia; JUHEWHBIA YroJ JABYTPAHHOTO yrja; rpajycHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, MPABWIHHBIM MHOTOTPAHHHUK.

Pacno3naBaTh OCHOBHBIE BHIBI MHOTOI'PAaHHUKOB (MMUpaMuia; IpHU3Ma,
IPSAMOYTOJIBHBIN TTapajuieNienure, Kyo0).

KnaccupunmpoBath ~ MHOTOTpaHHUKH, BBIOUpas OCHOBaHUS  JUIS
Kiaccupukauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrniepypoBaTh MOHATHAMU: CEKYIIas MIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH IPUHITUIIBI TOCTPOCHUS CEUYEHUM, UCTIONB3YsI METOJ CJIC/IOB.

CtpouTh CEUe€HHS MHOTOI'PAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH W3 PHUCYHKOB TMPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXy, COOKY, CHU3Y.

Pemate 3a1aun Ha HaX0XkJACHUE TEOMETPHUUYCCKUX BEIUYUH 10 00pa3liaM Wiu
aJropuTMaM, IPUMEHSS HW3BECTHBIE AaHAJUTUYECKUE METOJbl NPU PELICHUU
CTaHJIAPTHBIX MaTEeMaTUUYECKHX 3aJlad Ha BBIYMCICHUE PACCTOSIHUM MEXKIY JIBYMS
TOYKaMH, OT TOYKH JO TMPpsIMOM, OT TOYKM JO IUIOCKOCTH, MEXKIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

PemaTe 3aaun Ha HAX0XKACHHUE TEOMETPHUUECKHUX BEJIMYMH 1O 00pa3iiaM Uiu
ajqropuTMaM, NPUMEHSS HU3BECTHBIE AaHAJUTUYECKHE METOJbl MpPH PEUICHUHU
CTAHJAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIIUMHUCA TPAMBIMHA, MEXKAY TNPSIMOM U  IJIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsats 00bEMBI U TUIOMIAIM MOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATUSIMU: CUMMETPUS B TMPOCTPAHCTBE; LEHTP, OCh U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TJIOCKOCTh CUMMETPUU (DUTYPHI.

N3Bnekarh, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaXx.

[IpumensTy reoMerpuueckue ¢GakThl ISl PEHICHUS] CTEPEOMETPUUYECKUX
3a71a4, MPEANoNaraloiMx HECKOJIbKO IAaroB PEIIEHHUS, €CIIA YCIOBUS ITPUMEHEHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensAT,  mpoCTEWIIME MPOTPaMMHBIE CPEICTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOIUTE TpPUMEpPHI MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HH, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh TOJIyYEHHBIC 3HAHHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TMPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IOUCKA PEIICHUS
MaTeMaTH4YeCKl CPOPMYJTUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEabHBIC
CUTyallUM Ha $A3bIKE T'E€OMETPUM, MCCIEA0BATh IOCTPOCHHBIE MOJEIN C
UCIIOJIb30BaHUEM T'€OMETPUUECKUX MOHATUI U TeOpeM, anmapara aireopbl; pelarhb
[IPAKTUYECKUE 3a7a4H, CBS3aHHbBIC C HAXOXKIEHUEM IT'€OMETPUUECKUX BEJIMYHH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UUIUHAPUYECKAs] TMOBEPXHOCTh, 0Opa3yrolue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIWHAP,  KOHHMYECKass  TMOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

Pacno3naBath Tena BpameHus (IUIWHIP, KOHYC, cdepa u map).

OOBICHATH CLIOCOOBI MOTYYCHHS TENl BpaIleHUSI.

KnaccudummpoBats B3aMHOE pacroyioxkeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAaHUE IIAPOBOrO CJOS, BHICOTA IIAPOBOTO CJIOS;
IapOBOM CEKTOP.

Boluncnate 00BEMBI M IUIOMIAAM  TMOBEPXHOCTEH  Ted  BpallleHHs,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TOHATUSMU: MHOTOTPAHHUK, BIHCAHHBIH B chepy #
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOWCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpalICHUS.

BbluncnsaTh COOTHOIIEHUS MEXAY MIIONIAJIMH MOBEPXHOCTEN M 00bEMamMu
MOAOOHBIX TEll.



N3o0paxate u3ydaeMble (UTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
dburyp: Buja cBepXy, COOKy, CHU3Y; CTPOUTh CEUCHUS TEJ BpallCHUSI.

N3Bnekath, HHTEPNPETUPOBATH U MPEOOPa3OBBIBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUSI BEKTOPOB W
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00J1a/1at0T.

[IpuMeHsTh TpaBUIIO NapajiesienuIeaa.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, YOl MEXKAY
BEKTOpPaMHM, CKISIPHOE MPOU3BEICHNUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAaHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEICHUE, pPaCKIaAblBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh IJIOCKOCTh YPABHEHHEM B JIEKapTOBOW CHCTEME KOOPAUHAT.

[IpumensaTe reomeTpuueckue (akThl JUIsl PEHICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJaramllinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiiine reoMeTpuyYEcKHe 3aadyd Ha NPUMEHEHHUE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€IbCTBO MAaTEMAaTUYECKHMX OTHOLIEHHH H
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH 10 00pa3liaM WM aJIrOpUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpumeHaT, mpocTeiliMe NPOrpaMMHBIE  CpPEICTBA W DAJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PELICHUN CTEPEOMETPUUECKHUX 3aa4.

[IprBOAUTE TpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MONy4YEHHBIE 3HAHUS HAa MPAKTUKE: aHAJIU3UPOBATH PEaJIbHBIC
CUTyallUM W IIPUMEHSATh HM3YYCHHBIE TMOHATHS B MPOLECCE IIOMCKA PEIICHUs
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIN C
MCITOJIb30BAaHUEM TE€OMETPUICCKUX TIOHITHI M TEOpeM, amnmapara aareopbl; pemarhb
MMPAKTUYECKUE 3a]1a4, CBA3AHHbBIC C HAXOKICHUEM T€OMETPUUECKUX BEJTUUHH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NMPOrpaMmblI Bcero Konrponbupie | Ipaxtirieckie o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
HexkoTtopeie cBeneHns u3 MIIaHUMETPUU.
1 AKCHOMBI CTEPEOMETPHH, CIEACTBUS U3 7 1 bubmoreka LOK
aKCHOM https://m.edsoo.ru/1c209e37
2 [TapamiensHOCTE IPAMBIX U IIJIOCKOCTEN 19 2 bubmorexa IIOK
https://m.edsoo0.ru/1c209e37
3 TlepreHanKyISPHOCT MPAMBIX U TIOCKOCTEH 17 1 bubnnorexa [IOK
https://m.edsoo.ru/1c209e37
4 MHOTrOrpaHHUKH 14 1 bubmoreka LIOK
https://m.edsoo.ru/1c209e37
5 IToBTOpEHHE 11 1 bubmmorexa [IOK
https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypchl
1 [ToBTOpenue marepuana 10 kinacca 4 1
1 bubmuorexa [JOK
2 Tena ppameris 20 https://m.edso0.ru/1c209e37
N bubmuorexa [JOK
1 2
3 OObEuer Ten o https://m.edso0.ru/1c209e37
4 BekTops! 1 KOOpIMHATHI B IPOCTPAHCTBE 7 1 Bubmmorexa [JOK
P bA poctp https://m.edso0.ru/1c209e37
s [ToBTOpEeHue, 0600IICHNE, 18 1 bu6mmoreka [IOK
cUCTeMAaTU3alys 3HaHUu! https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



https://m.edsoo.ru/1c209e37
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https://m.edsoo.ru/1c209e37

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
ara uu¢poBbIe
Nen/m | Tema ypoka KonrtpoJsbnbie | Ilpakrnuyeckue A op
Bcero u3yyeHusi | oOpa3zoBaTeibHbIE
padoThI padoTsbI
pecypchl
. Hekortopsie CBGI{IIGHI/H[ u3 . Bu6miorexa [JOK
[UIAHUMETPHH. JOBTOPEHHE Kypea https://m.edsoo.ru/aecc77cd
reoMeTpuu 7-9 Knaccos
, Hekortopsie CBell_IIeHI/ISI u3 . Bu6miorexa [JOK
TVIAHUMETPHH. IOBTOPEHHE Kypea https://m.edso0.ru/2d8a9c99
reoMeTpun 7-9 Kiaccon
, Hexortopsie CBel,E[[eHI/ISI u3 . Bu6maorexa LIOK
TUTAHMMETPHH. 1 IOBTOPCHHE Kypea https://m.edsoo.ru/db685e73
reoMeTpun 7-9 KiiaccoB
. Hekortopsie CBCI,E[ICHI/IH u3 . Bu6muoreka LIOK
TUTAHHMMETPHH. 1IOBTOPCHHE Kypea https://m.edso0.ru/a63959%d
reoMeTpun 7-9 Ki1accoB
5 BBoanasi KoHTpoOJIbHAsI pabora. 1 1
5 [Ipenmet crepeomeTpus. AKCHOMBI 1 bubnnoreka [JOK
CTEPEOMETPUU https://m.edso0.ru/3d8ffd32
7 HexkoTopsie cneacTBus U3 akCHOM 1 bu6mmoreka [JOK
https://m.edsoo.ru/Occ5c4fe
8 [TapamiensHbIe IPSIMBIE B 1 bubnuoreka [IOK
IIPOCTPAHCTBE. https://m.edsoo.ru/239c8ch4
9 [TapamiensHOCTD TPEX IPSAMBIX. 1 bubnuoreka [IOK
https://m.eds00.ru/65c6b106



https://m.edsoo.ru/aecc77cd
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[TapannenbHOCTb NPSMOM U MIIOCKOCTH.

bubmuoreka [JOK

10 https://m.edso0.ru/258fc245
11 zlgllgl;:;;eiii?czf ;gr;m IPSIMOM 1 bubmmorexa IOK
IOCKOC T, ’ https://m.edso0.ru/1a2520f6
12 zﬁf;:;;eiii?c:: rfgrnjmx, IPSMOi 1 brbmiorexa LIOK
TOCKOCTIDY. https://m.edso0.ru/93ad36b3
13 CkpemuBaromuecs mpsiMbie bubnuoreka [JOK
https://m.edsoo.ru/ee1d19b9
14 VYriasl ¢ cOHanpaBIE€HHBIMH CTOPOHAMM bubnuorexa [JOK
https://m.edso0.ru/9f4071b9
15 Yroa mexay npsMbIMu bubmuorexa [JOK
https://m.edsoo.ru/fe733862
o |Pememesam o e B Bumorea LOK
HPOCTPaHCTBEY https://m.edso0.ru/2935a9a0
g | snee o rowe Bimmans Buoresa LOK
https://m.edso0.ru/2e18f255
MIPOCTPAHCTBE
18 [TapannenbHbIe MIIOCKOCTH bubnuorexa [JOK
https://m.edso0.ru/e504d656
19 CBoiicTBa napajuieibHbIX IIOCKOCTEH bubnunoreka [JOK
https://m.edsoo.ru/4a28dc02
20 Terpasap bubnunoreka [JOK
https://m.edsoo.ru/1d434d0f
21 [Tapamnenenunesn bubnuoreka [IOK
https://m.edsoo.ru/ec26fe5d
22 ITosryronoBasi KOHTpOIbLHAs padoTa
23 3aayu Ha OCTPOEHUE CEUEHU I bu6mmoreka [JOK
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https://m.edsoo.ru/b19f6a5d

24 3ajaun Ha MOCTPOCHUE CEUCHUN bubnmoreka [JOK
https://m.edsoo.ru/0ac11c95
o5 Pewmrenne 3anau o reme «Terpasrap u bubnuorexa [JOK
MapauIeIenuIe https://m.edso0.ru/ba545966
26 [ToBTOpEHME U cUCTEMAaTU3 AU bubnuorexa [JOK
y4eOHOT0 MaTepuana https://m.edsoo.ru/f85bfc46
JAunarnocTuyeckas padora Nel
27 «ITapanjeJbHOCTh NPSAMBIX U
IVIOCKOCTEI»
28 [lepnenqukynsipHbIE IPSMBIE B bubnuoreka [IOK
MIPOCTPAHCTBE https://m.eds00.ru/635c5087
29 [TapameneHbIe IPSIMBIE, bubnuoreka [IOK
MEPIEHANKYISIPHBIE K INTIOCKOCTH https://m.edsoo.ru/bd3745f8
[Ipu3Haky nepneHauKyIspHOCTH
30 MPSIMOM U TIOCKOCTH. Teopema o bubnuoreka [IOK
NpAMOM, NEPIEHIUKYISIPHON K https://m.edso0.ru/7d18834b
IIJIOCKOCTH
a1 PﬁmeHHe 3a7a4 I10 TEME } Bu6miorexa [[OK
(L ICPHICHANKYIAPHOCTL NPAMOH H https://m.edso0.ru/33c477d3
IIJIOCKOCTHU»
PaccTosHue 0T TOUKH 10 INIOCKOCTHU bu6mmoreka [JOK
32
https://m.edsoo.ru/66fefadd
33 TeopeMa o Tpex nepneHauKyisipax bubnunoreka [JOK
https://m.edsoo.ru/abb7b8e3
Yroa mexay npsaMoi U IJI0CKOCTHIO bubnuoreka [JOK
34
https://m.edsoo.ru/dbee22bc
35 Pewrenue 3ama4 1o reme «Yros MexLy bubnuoreka [IOK

HpSIMOfI U IIIIOCKOCTBIO»

https://m.edsoo.ru/6b61b2b4
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Pemenue 3anau Ha npuMeHEHUE

36 TEOPEMBI O TPEX MEPIECHIUKYIAPAX U bubmuorexa [IOK
OTBICKaHHMH yTja Mey IpsIMOU U https://m.edsoo.ru/5faOb3ce
TIJIOCKOCTBIO
Pemenue 3aga4 Ha npuMeHEHUE

37 TEOPEMBI O TpeX NEPIECHIUKYIIApaxX U bubmumoreka [IOK
OTBICKaHUH YIJIa MENy NPSAMOU U https://m.edsoo.ru/c7c777ed
TJIOCKOCTBIO

38 JIByrpaHHbIi yroiu bubnnorexa [JOK

https://m.edsoo.ru/ec3e2da3

39 [Ipu3Hak nepneHauKyIspHOCTH ABYX bubnuoreka [IOK
IIJIOCKOCTEMN https://m.edsoo.ru/ed9e2a8e

40 [IpssMOYTOIBHBIN MapasuIeIenuIe bubnuoreka [IOK

https://m.edsoo.ru/ba75dc57
Pemenue 3agau no reme «/IByrpaHHbIi Bu6miorexa [JOK

41
i;(;tkl(;lcef;ze;mnxympmcn https://m.edsoo.ru/e4972cdc

42 [ToBTOpEHUE M cUcTEeMaTH3aAIUA bu6mmoreka [IOK
y4eOHOTO MaTepHuala https://m.edsoo.ru/52188a7d
JAmnarnocruueckasi padora Ne 2 BuGmorexa LIOK

43
zlgsgzsgi%l;yﬂﬂpﬂocn fpAMbIX 1 https://m.edso0.ru/9f246736

44 IToHsaTEe MHOTOTpaHHUKA. bubnunoreka [JOK

https://m.edsoo.ru/5b971ef3

45 [Tpuszma. bubnnoreka [JOK

https://m.edsoo.ru/2d24e873

16 Pemenue 3anau no reme «lIpuzmay. bu6mmoreka [JOK

https://m.edsoo.ru/b4ad63ad

47 [Mupamua bubnuoreka [IOK

https://m.edsoo.ru/8a7be683
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[IpaBuibHas nmupamMua

bubmuoreka [JOK

48 https://m.edsoo.ru/fblcdOa5
49 VYceueHHas nupamuaa bubnuorexa [JOK
https://m.eds00.ru/074c8865
50 Pemrenne 3anau o reme «lIlupamngan bubnuorexa [JOK
https://m.edsoo.ru/a0fdd5bf
51 Pemrenne 3anau o reme «lInupamngan bubnnorexa [JOK
https://m.edsoo.ru/b9e777d9
59 CuMMeTpHs B IPOCTPAHCTBE bubnnorexa [JOK
https://m.edsoo.ru/6cdbecef
53 [ToHATHE MPAaBUIBHOTO MHOTOI'PAHHUKA bubnnoreka [JOK
https://m.edso0.ru/37d84157
54 DJIEMEHThl CHMMETPHUU MTPABUIIbHBIX bubmuorexa [JOK
MHOTOT'PAHHUKOB https://m.edso00.ru/5603e30b
55 Pemrenue 3agad mo reme bu6mmoreka [IOK
«MHOTOTrpaHHUKW https://m.edsoo.ru/a95f5c04
56 [ToBTOpEHUE M cUcTEeMaTH3aAIUA bu6mmoreka [IOK
yuyeOHOro Marepuana https://m.edso0.ru/7ad0020b
57 JAmnarnocruuyeckasi padbora Ne3 bubnuoreka [JOK
"MHororpaHauku' https://m.eds00.ru/235171b3
58 AKCHOMBI CTEPEOMETPHH, CICACTBUS U3 bubnuoreka [JOK
aKCUOM https://m.edsoo.ru/f47dfefd
59 HapaJ'IJ'IeJ'ILE{OCTL NPSAMBIX U bubnnoreka [JOK
ILUIOCKOCTEN https://m.edso0.ru/79¢10312
60 HepHeH,Z[I/IISy.]IHpHOCTB NPSMBIX U bubnunoreka [JOK
IIJIOCKOCTEM. https://m.edsoo.ru/2faadc3f
61 MHororpaHHuku bubnuoreka [IOK
https://m.edso0.ru/79853608
62 Pemenne 3amau bu6mmoreka [JOK
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https://m.edsoo.ru/1e053890

63 HroroBasi KOHTpoJbHasi padoTa

O6o06maromee noproperue. Penenne

64 3a/1a4 U3 OTKPBITOTO OaHKa 3aJaHui
EI'D

O6o06maromee noproperue. Penenne

65 3a/1a4 U3 OTKPBITOTO OaHKa 3aJaHui
EI'D

O6o0matoiiee nmoBropeHue. Pemenne

66 3a/1a4 M3 OTKPHITOrO OAHKA 3a1aHuUi
EI'D

O6o0matomiee moBTopeHue. Pemenne
67 3aJa4d U3 OTKPBITOTO OaHKa 3aaHui
EI'D

O6o06matomiee moBTopeHue. Pemenne
68 3a/1a4 M3 OTKPLITOro OaHKa 3aJaHuii
EI'D

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/1e053890

11 KVIACC

KounyecTBo yacos DJIeKTPOHHBbIE
ara undposbie
Ne i/ Tema ypoka Kontpoabnsbie | IlpakTuueckue o op
Bcero H3y4eHusi | oOpa3oBaTeIbHbIE
padoThI padoTsbI
pecypcsbl
1 [TapamienpHOCTE NPSAMBIX U 1 bubnnorexa [JOK
IIJIOCKOCTEMN https://m.edso0.ru/0341bc2b
9 [lepneHMKyYISIPHOCTD NPSAMBIX U 1 bubnuoreka [IOK
IIJIOCKOCTEMN https://m.edsoo.ru/bed12a43
3 MHororpaHHuKH 1 bubnuoreka [IOK
https://m.edsoo.ru/bc15f7f2
bu6mmoreka [IOK
4 Broauast konTposbiast pagora L L https://m.edso0.ru/6054b8c1
5 [Tonstue nnmnmuapa. [nomans 1 bubnuorexa [JOK
MOBEPXHOCTH LIUJIUHpA https://m.edsoo.ru/188f6216
6 [Tonstue nnnmuapa. [nomans 1 bubnuoreka [JOK
MOBEPXHOCTH LIUJIUHpA https://m.edsoo.ru/016e25eb
7 [Tonstue nnmnmuapa. [nomans 1 bubnuoreka [JOK
MOBEPXHOCTH IIUIUHpA https://m.edsoo.ru/c94ba09b
8 [Tonstue nnmuapa. [nomans 1 bubnunoreka [JOK
MOBEPXHOCTH LIUJIUHIpA https://m.edsoo.ru/897dd3b2
9 [Tonsitue konyca. [1nomanp 1 bubnuoreka [IOK
IIOBEPXHOCTH KOHYCa https://m.edsoo0.ru/1468bab3
10 IlonsTe konyca. Ilnomans 1 bubnuoreka [IOK
IIOBEPXHOCTH KOHYCa https://m.edsoo.ru/Obdelbe8
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[IoHATHE yCEUEeHHOTrO KOHYCA.

11 [lnomanp MOBEPXHOCTH YCEYEHHOTO bu6muorexa [JOK
KOHyca https://m.edsoo.ru/3cef10e5
[IonATHE yCEUEeHHOTrO KOHYCA.
12 I1nommabs TOBEPXHOCTH YCEUEHHOTO bubimoreka LIOK
KOHyca https://m.eds00.ru/0b136158
13 Coepa u map. YpasHenue cdeps bubimoreka [IIOK
https://m.edso0.ru/26a03fb7
Bsaumnoe pacnonoxenue chepsl u
14 mnockocTH. KacatenpHas mI0CKOCTb K bubnnorexa IIOK
cdepe https://m.edso0.ru/5513d87b
bu6mmoreka [IOK
15 Cdepa u map. [Lnomans chepbr
https://m.edsoo.ru/d189bde2
bu6mmoreka [IOK
Cdepa u map. [Lnomans chepbr
16 https://m.edsoo.ru/810cfleb
17 Pemenue 3aga4 Ha MHOTOIpaHHUKH, bubnuoreka [JOK
HWIMHAP, KOHYC, 1Iap https://m.edsoo.ru/4a33a8ab
18 Pemenue 3aga4 Ha MHOTOTpaHHUKH, bubnuoreka [JOK
HWIMHAP, KOHYC, 1Iap https://m.edsoo.ru/5caefclb
19 Pemenne 3a71a4 Ha MHOTOTPaHHUKH, bubnunoreka [JOK
LUIIMH]P, KOHYC, I1ap https://m.edsoo.ru/23f4f089
20 Pemenne 3a71a4 Ha MHOTOTPaHHUKHY, bubnnoreka [JOK
LUIIMHIP, KOHYC, 11ap https://m.edsoo.ru/dee379eb
21 Pemrenue 3aga4 Ha MHOTOTPaHHUKH, bubnuoreka [JOK
LUIIMHIP, KOHYC, 11ap https://m.edsoo.ru/a28fd74e
22 Pemrenue 3aga4y Ha MHOTOTpaHHUKH, bu6mmoreka [JOK
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LUJIMH]D, KOHYC, 11ap

https://m.edsoo.ru/5a827900

HOBTOpeHI/Ie n cucreMarTru3anus

bub6mmoreka [{OK

23 y4eOHOro Marepuana https://m.edsoo.ru/48db7058
24 ITosyrosoBasi KOHTpoJILHasI pagoTa bubmoreka [IOK
https://m.edsoo.ru/725effc4
[Torstue o6bema. O6BeM bubmmorexa [JOK
25 IPAMOYTOJIBLHOTO MapasieNenurnea https://m.edsoo.ru/8efbe78e
[Torstue o6bema. O0BeM Bub6mmoreka LIOK
26 IPAMOYTOIBLHOTO Mapasienenuneaa https://m.edsoo.ru/d3alfe30
O6beM npsIMOii TPU3MBbI, OCHOBAHUEM
27 KOTOPO¥1 SIBJISIETCS TPSIMOYT OJIbHBIH bubmorexa IIOK
TPEYrOJIbHUK https://m.edsoo.ru/77c22fc5
Teopembl 006 00beMe MPSAMOIN TTPU3MBI Bu6inorexa LIOK
28 W LMIMHIPA https://m.eds00.ru/1780basd
Teopembl 00 00beMe MPSMOI TTPU3MBI Bu6muorexa [IOK
29 ¥ LMITMH/IPA https://m.eds00.ru/078cd184
Teopembl 00 00beMe MPSAMOKN TTPU3MBI Bu6muorexa [IOK
30 W IMTHHPA https://m.edsoo.ru/7491efe0
. bubmuoreka [JOK
31 ObbeM HAKIIOHHOM HPU3MBI https://m.edsoo.ru/4dffda97
N bubmuoreka [JOK
32 ObbeM HAKIOHHOM MPH3MbI https://m.eds00.ru/74b2ad91
bub. OK
33 O6bem nupamusl. O0beM KOHYCA nomorexa I

https://m.edsoo.ru/ec24dfc2
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bubmuoreka [JOK

34 06 . 06
PEM TTHPAMIBL. TOBEM KOTyEa hitps://m. eds00.ru/f465d10e
25 O06o06maromee TOBTOPSHUE IO TEME Bu6mmorexa [IOK
«ObbemsI TeD https://m.edsoo.ru/b9e777d9
36 JlnarHocTuueckasi paéora bubmmnorexa IIOK
https://m.edsoo.ru/6cdbecef
37 O6beMm mapa bubnnorexa [JOK
https://m.edso0.ru/37d84157
28 O06bem apoBOTO CErMeHTa, MapoBOTo Bu6mmorexa 1[OK
CIO3 1 IapOBOTO CeKkTOpa https://m.eds00.ru/5603e30b
39 IInmomans C(bepBI bubnnoreka HOK
https://m.edsoo.ru/a95f5c04
Pemenue 3a1ay Ha 06bEM IAPOBOTO Eu6 OK
40 CErMEHTa, IIapOBOTO CJIOS U nommoreka L
https://m.edsoo.ru/7ad0020b
IapOBOTO CEKTOpa
Pemenue 3a1ay Ha 06bEM IAPOBOTO Bu6 10K
41 CErMeHTa, IIapOBOTO CJIOS U HOTHOTERA
https://m.edso0.ru/235171b3
IapOBOTO CEKTOpa
42 [ToBTOpEHUE U cUcTEeMaTH3aIUS bubnuoreka [JOK
yuyeOHOro Marepuana https://m.edsoo.ru/b9e777d9
43 JlnarHocTHueckasi paéora bubnmnorexa IIOK
https://m.edsoo.ru/6cdbecef
44 ITonaTtue BekTOpa B MPOCTPAHCTRE. bubnmnorexa IIOK
https://m.edso0.ru/37d84157
45 CrnoxeHue U BBIYUTaHUE BEKTOPOB. bubnuoreka [JOK
YMHOXEHUE BEKTOpPa Ha YUCIIO. https://m.edso0.ru/5603e30b
46 CrnosxeHne 1 BBIYNTaHUE BEKTOPOB. bubnuoreka [IOK



https://m.edsoo.ru/f465d10e
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b

YMHOKEHUE BEKTOPA HA YUCJIO.

https://m.edsoo.ru/a95f5c04

47 KomrutanapHbie BEKTOPBI Bubmmorexa LIOK
P PRI https://m.edsoo.ru/b9e777d9
bubmmoreka [{OK
4 K .
8 OMITIATAPHEIC BEKTOPH https://m.edsoo.ru/6cdbecef
[ToBTOpEHME U cHCTEeMaTH3ALIUS Bu6mmorexa [IOK
49
y4ebHoro Marepuaia https://m.eds00.ru/37d84157
50 JlnarHocTuueckasi paéora bu6mmnorexa IIOK
https://m.edso0.ru/5603e30b
[ToBTOpeHue. YueOHO-TPEHUPOBOYHBIS
51 3aganus EI'D
[ToBTOpeHue. YueOHO-TPEHUPOBOYHBIS
52 saganudg EI'O
[ToBTOpeHue. YueOHO-TPEHUPOBOYHBIC
53 saganudg EI'O
[ToBTOpeHue. YueOHO-TPEHUPOBOYHBIC
54 saganug EI'D
[ToBTOpeHue. YueOHO-TPEHUPOBOYHBIC
95 3aganus EI'D
[ToBTOpenue. Y4ueOHO-TPEHUPOBOUHBIE
56 3aganus EI'D
[ToBTOpenue. Y4ueOHO-TPEHUPOBOUHBIE
57 3aganus EI'D
58 IToBTOpeHue. YueOHO-TPEHUPOBOYHBIE



https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b

sagauug EI'D

[ToBTOpenue. Y4ueOHO-TPEHUPOBOYHEIE

59 saganus EI'D 1
60 HUTorosasi KOHTpOJILHASA padoTa 1
[ToBTOpeHue. YueOHO-TPEHUPOBOYHBIE
61 saganus EI'D 1
[ToBTOpenue. YueOHO-TPEHUPOBOYHBIE
62 saganus EI'D 1
[ToBTOpeHue. YueOHO-TPEHUPOBOYHBIS
63 3aganus EI'D 1
[ToBTOpeHue. YueOHO-TPEHUPOBOYHBIC
64 saganudg EI'O 1
[ToBTOpeHue. YueOHO-TPEHUPOBOYHBIC 1
65 saganug EI'O
[ToBTOpeHue. YueOHO-TPEHUPOBOYHBIC 1
66 saganug EI'D
[ToBTOpeHue. YueOHO-TPEHUPOBOYHBIC 1
67 3aganus EI'D
[ToBTOpenue. YueOHO-TPEHUPOBOUHBIE 1
68 3aganus EI'D
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME




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

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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