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IHHOACHUTEJIBHASA 3ATIMCKA

Pabouass mporpamma ydebHoTO Kypca «I['eomerpusi» 6a30Boro ypoBHs s oOywaromumxcs 10 —11
KJIaccoB pa3paboTaHa Ha ocHOBe DeepabHOTO roCcy1apCTBEHHOTO 00pPa30BaTEIbHOTO CTAHAAPTA CPETHETO
o0rmiero o0Opa3oBaHus, ¢ Y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUH, MPEABSBIAEMBIX K MATEMAaTHUECKOMY
00pa30BaHUIO, U TPAAUIIUN poccHiickoro obpa3zoBaHus. Peanmusanus mporpaMMbl 00eCIIeYrBAECT OBJIAICHUE
KIIFOYCBBIMU KOMIICTCHUUAMUA, COCTABIAIOIIMMHA OCHOBY IJId CaMOPa3BUTUA U HCIIPECPBIBHOT'O 06pa3OBaHI/I$[,
[IEJIOCTHOCTD OOIIEKYIbTYPHOTO, IMYHOCTHOTO U MIO3HABATEIILHOTO Pa3BUTHSI TMYHOCTH O0YUaIOIIUXCS.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOTO Kypca T€OMETpPHHM Ha YpPOBHE CpeJHEro oO0Iero oOpa3oBaHHs OO0YCIIOBICHA
MPaKTUYECKONH 3HAYMMOCTBIO METAIllPEIMETHBIX M TMPEIMETHBIX pPE3ylIbTaTOB OOy4YEHHs] I'€OMETPUH B
HaIpaBJIEHUU JINYHOCTHOTO pa3BUTUSA OOydaromuxcs, popMuUpoBaHUs (YHKIMOHAIBHON MaTeMaTU4eCKOU
IPaMOTHOCTH, M3y4€HHsS JApPYruX y4eOHbIX JUCUMIUIMH. Pa3ButHe y 00ydaromuxcsi IpaBHIbHBIX
MIPEJICTaBICHUHM O CYIIHOCTH U MPOUCXOKJICHUH F€OMETPUUECKUX a0CTPaKIMi, COOTHOLIEHUH PEaIbHOTO U
HJICANBHOTO, XapaKTepe OTPAKECHNS MAaTEMATUYECKOM HAYKOU SIBJICHHUI M IPOIIECCOB PEAILHOTO MUPa, MECTE
TF€OMETPHUH B CHCTEME HAYK M POJIM MaTEMaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM [MO3HAHUU U B MPAKTHKE
croco6cTByeT (OPMUPOBAHUIO HAYYHOTO MHPOBO33PEHMS YUalMXCsA, a TaKXKe KauyecTB MBILIIJICHUS,
HEOOXOIMMBIX JJISl a1allTallii B COBPEMEHHOM OOIIIECTBE.

I'eomerpus sBisercs oqHUM U3 0a30BBIX IPEIMETOB HAa YPOBHE CpelHEro oluiero oopazoBaHus, Tak
Kak o0ecreynBaeT BO3MOKHOCTh W3Y4€HHUs KaK TUCHUIUIMH €CTECTBEHHO-HAyYHOUM HaIlpaBJIEHHOCTH, TaK U
T'YMAaHUTAPHOM.

Jlornueckoe MbIIUIeHHE, (HOpMUPYEMOE TPU H3YyUYEHUH OOYUAIOIIMMUCS TIOHITHHHBIX OCHOB
F€OMETPUM U MOCTPOCHHUM LIETIOYKU JIOTUYECKHUX YTBEPKICHUN B XOJIE€ PEIICHUS T'€OMETPUYECKUX 3ajad,
YMEHHE BBIJIBUTATh M ONPOBEPraTh THUIOTE3bl HEMOCPEACTBEHHO HCIOJIB3YIOTCS IPU PEIICHUU 33734
€CTECTBEHHO-HAY4YHOT'O LIUKJIA, B YACTHOCTHU U3 Kypca GU3UKH.

YMeHue OpHEeHTHPOBATHCA B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pOJIb BO BCEX 00JAcTIX
NesITeNbHOCTH uenoBeka. OpueHTalMsl YeloBeKa BO BpEMEHH U MPOCTPAHCTBE — HEOOXOAUMOE YCIOBHE €r0
COLIMANIBHOTO OBITHUS, (POpPMa OTPaKEHUS OKPYXKAIOILIEro MHUpa, YCIOBUE YCIIEUTHOTO MO3HAHUS U aKTUBHOTO
npeoOpa3oBaHus AecTBUTEIbHOCTH. OnepupoBaHe MPOCTPAHCTBEHHBIMHU 00pa3aMu OObEIUHSET pa3HbIe
BUJIBI Y4EeOHOUW U TPYAOBOW JEATEIbHOCTH, SBISETCS OJHUM M3 MPO(PECCHOHAIBHO BAaXKHBIX KAdyecTB,
MO3TOMY akKTyallbHa 3ajadya (GOopMUpOBaHUS y OOydYalOUIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBUIHOCTU OOpPA3HOTO MBIIUIEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B MOJIOTOBKE K MPAKTUYECKOM
JESATEIBbHOCTH 10 MHOTMM HaIPABJICHUSIM.

Lenp ocBoenuss mporpammbl ydeOHoro kypca «l'eomeTrpus» Ha 0a30BOM YpOBHE OOydeHUS —
o0mieo0pa3oBaTeTbHOE U OOIIEKYIbTYpPHOE pa3BUTHE OOydaromuxcs uepe3 00ecredeHHe BO3MOXKHOCTHU
MPUOOpPETEHUsI M UCIOJIb30BaHUS CHCTEMAaTUYECKUX T'€OMETPUUYECKUX 3HAHUU U JNEHCTBUI, creruduuHbIX
reOMETPHH, BO3MOYKHOCTH YCHEIIHOTO MPOJIOJDKEHHUS 00pa30BaHUs MO CIEUUATbHOCTSAM, HE CBSI3aHHBIM C
MPUKIIAHBIM UCIIOJIb30BaHUEM T'€OMETPHUU.

[IporpamMma mo reomerpun Ha 6a30BOM ypOBHE IMpeIHA3HAYCHA I 0O0YYAIOIIMXCS CPEAHEN IIKOJIBI,
HE HCIBITHIBABIINX 3HAYUTENBHBIX 3aTPyIHEHUN Ha YpPOBHE OCHOBHOTO oOmiero ooOpaszoBanus. Takum
o0Opa3om, oOyuatomirecs Ha 6a30BOM YpOBHE JJOJDKHBI OCBOUTH OOIIME MaTEMAaTHYECKUE YMEHHsI, CBA3aHHbIE
co crenuduKkoil TeoMeTpUr U HEOOXOIUMbIE AJIs JKU3HU B COBpeMeHHOM oOmiectBe. Kpome 3toro, oHu
UMEIOT BO3MOXKHOCTb U3YUUTh T€OMETPHIO 0o0Jiee TIyOOKO, €Clii B AajJbHENIIeM BOZHUKHET HEOOX0IMMOCTh
B F€OMETPHUECKUX 3HAHUAX B IPO(PECCHOHATBHOM AeATeIbHOCTH.

JlocTIKeHHe IIeTM OCBOEHHsI IpOrpaMMbl OOECIIEYMBAETCS PEIIEHHEM COOTBETCTBYIOLIMX 3ajady.
[IpuoputeTHbIMM 3afadaMHu OcBoeHUs Kypca «['eomerpum» Ha 0Ga3zoBoM ypoBHe B 10—11 xkmaccax
SBJISIFOTCSL:

(dbopMupoBaHUE MPEICTABICHHUS O TEOMETPUU KaK YaCTH MUPOBOW KyJIBTYpBl U OCO3HAHHE €€ B3aUMOCBS3H C
OKPY>KaIOILIUM MHPOM,;



(dhopMHpOBaHHE TPEJCTABICHUS 0 MHOTOTPAHHUKAX M TellaX BPAIIECHUS KaK O BOKHEHIIMX MaTEMaTHUECKUX
MO/IEJISIX, TTO3BOJISOIIUX OMKUCHIBATh U U3y4YaTh Pa3HbIE SBJICHUS OKPYXKAIOIIEr0 MUPA;

(dhopMHpOBaHHE YMEHUS PACIIO3HABATH HA YEPTEkKaX, MOJCISAX U B PEATHHOM MUPE MHOTOTPAHHHUKH U TeJa
BpalEHUS;

OBJIaJICHUE METOaMHU PEIICHUS 33724 Ha TIOCTPOCHUS Ha M300PaKEHUSIX MPOCTPAHCTBEHHBIX (DUTYD;
(dhopMHpOBaHHE YMEHUS OTIEPUPOBATH OCHOBHBIMHU MOHSATUSMU O MHOTOTPAaHHHKAX M TeJIaX BPANICHUS U UX
OCHOBHBLIMHM CBOMCTBAMU;

OBJIaJICHUE ATOPUTMAMH PEIIICHUSI OCHOBHBIX THIIOB 33]1a4; (hOpMUpOBaHUE YMEHUS TIPOBOJIUTH HECIIOKHBIC
JTOKa3aTelIbHbIe PACCYXICHUS B XOJ€ PEIICHUS CTEPEOMETPUYECKUX 3a7ad M 3aJad C MPaKTUYECKUM
COJIEpKAHUEM;

pa3BUTHE MHTEIUICKTYAIBHBIX U TBOPYECKHX CIIOCOOHOCTEH 0O0ydaromuxcs, MO3HABATEILHON aKTUBHOCTH,
HCCTIE0BATEIbCKUX YMEHUM, KPUTUYHOCTH MBIIIJICHUS;

dbopmupoBanre (YHKIIMOHAIBHOW TPaMOTHOCTH, PEJIEBAHTHOM TE€OMETpPUH: YMEHHE paclo3HaBaTh
MPOSIBJICHUSI T€OMETPUYECKUX TTOHSATUN, 0OBEKTOB U 3aKOHOMEPHOCTEHN B PEAIbHBIX KU3HEHHBIX CUTYAIHSIX
U TpU U3YUYCHUHU JAPYTUX YYEOHBIX TIPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
dbopMyTUpOBaTh UX HA S3BIKE TEOMETPHUHU M CO3/1aBaTh T'€OMETPUYECKHUE MOJENH, PUMEHSITH OCBOCHHBIN
TEOMETPUUECKHI ammapaT Ui PEIIeHUs TMPAKTHKO-OPUEHTUPOBAHHBIX 3a7ad, HMHTEPIPETUPOBATH U
OIICHUBATH MOJTYICHHBIC PE3YIIHTATHI.

OTAM4UTEeTbHOW OCOOEHHOCTBIO TIPOTPAMMBI SIBJISIETCSI BKIIIOUEHHE B KypC CTEPEOMETPHH B Hadaje
€ro M3y4YeHHWs 3a7ad, pelIaeMbiX Ha YPOBHE HWHTYHTHBHOTO IIO3HAHHS, W OMPEIEIEHHBIM 00pa3om
opraHu3oBaHHas paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M TPOCTPAHCTBEHHOTO
MBITIUICHHSI, CTUMYJTUPYET MPOTEKaHWE MHTYHUTHBHBIX MPOIECCOB, MOTHBUPYET K JaTbHEUIIEMY HU3YYCHHUIO
npeaMeTa.

[Ipennourenne oTHa€rcst HArISATHO-KOHCTPYKTUBHOMY METOJy OOYYEHHs, TO €CTh TEOPETUYECKUE
3HaHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb NPEIMETHO-NPAKTUYECKOW NeATEIbHOCTH. Pa3Butne
MIPOCTPAHCTBEHHBIX MPEJCTABICHUN Yy YyYalllMXCi B Kypce€ CTEPEOMETPUM NPOBOJIUTCSA 3a CUET PELIEHUS
3a/la4 Ha CO3/IaHKe MPOCTPAHCTBEHHBIX 00pa30B U 3a7a4y Ha ONEPUPOBAHUE MMPOCTPAHCTBEHHBIMHU O00pa3aMH.
Coznanue oOpasza MPOBOIUTCS C OMOPOM Ha HATJSOHOCTb, a ONEpUpOBaHHE OOpa3oM — B YCIOBHUSX
OTBJICYEHHUSI OT HAIJISIIHOCTH, MBICIIEHHOTO U3MEHEHMS €r0 UCXOTHOTO COJIECPKAHUS.

OcHOBHBIE cojepkarenbHble JUHUM Kypca «l'eomerpum» B 10-11 kiaccax: «MHOrOrpaHHUKW,
«IIpsiMBIE U MIIOCKOCTH B IPOCTpaHCTBE», «Tena BpameHus», «BeKTopel 1 KOOPAUHATHI B IPOCTPAHCTBEY.
@opMHpPOBaHUE JOTUYECKUX YMEHUN pacHpelensieTcs He TOJBKO IO COJAEPKATEJIbHBIM JIMHHSAM, HO U I10
rojam oOy4eHUsl Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus.

Copepxanne o0O0Opa3oBaHMs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3ylbTaTaM OCBOEHHUS paboueit
MIPOrPaMMBbI, pacIpeeIEHHBIM 10 rojaM 00y4eHHs, CTPYKTYPUPOBAHO TaKMM 00pa3oM, 4TOObI OBJaJICHUE
F€OMETPUUYECKUMU TOHATUSIMM W HAaBBIKAMHU OCYILECTBIISUIOCH IOCIIEIOBATEIbHO M MOCTYNATEIbHO, C
coONIoICHHEeM TPUHIHUIIA MPEEMCTBEHHOCTH, YTOOBI HOBBbIE 3HAaHWS BKJIIOYAIUCh B OOIIYIO CHCTEMY
TeOMETPUUECKUX TMpEeACTaBIeHUN oOyJarommxcs, pacmupsiss U yroyonsas e€, oOpa3ysd MpoyHbIe
MHOYECTBEHHBIE CBSI3U.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJTAHE

Ha u3yuenue reomerpun otBoautcs 2 vaca B Henento B 10 kmacce u 2 yac B Henento B 11 knacce,
BCETro 3a JiBa roja o0y4eHus - 136 yueOHbIX Haca.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsimble U IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbIE MOHATHS cTepeoMeTpun. Touka, HpsMas, IUIOCKOCTb, HpocTpaHCTBO. lloHAtne 00
AKCHOMAaTHYECKOM IIOCTPOCHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUHU U CIEACTBUS U3 HUX.

B3anMHOe pacnosiokeHue TpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUECS, NapajUlelbHbIE U
CKpeuuBampomuecs npsmsle. [lapajienbHOCTs NPSAMBIX M IIIOCKOCTEH B IIPOCTPAHCTBE: IapajlICIbHBIE
IIpsIMBIE B IIPOCTPAHCTBE; MAPALICIBHOCTD TPEX IPSIMBIX; MMAPAIUIEIBHOCTh NPSIMONW U IUVIOCKOCTH. YTUIBI C
COHAIPABJICHHBIMA CTOPOHAMHM; YTOJ MEXIY HIPSIMBIMU B IPOCTpPaHCTBE. llapayienbHOCTh INUIOCKOCTEN:
MapajuleJbHble IUIOCKOCTH; CBOWMCTBA IApaJUIeNbHBIX IUIOCKOCTEH. IIpocrelmne mnpocTpaHCTBEHHBIE
(burypsl Ha INIOCKOCTHU: TETPa’Ap, KyO, mapaieienunel; HOCTPOCHUE CEUEHUH.

[lepneHMKYISIPHOCTD NPAMON U IJIOCKOCTH: NEPIEHINKYISPHBIE NMPAMBIE B POCTPAHCTBE, NMPSAMbIC
MapajuleJIbHbIE U NMEPIEHAUKYJISPHBIE K IUIOCKOCTH, NPU3HAK MEPIICHINKYISIPHOCTH MPSIMOU U TUIOCKOCTH,
TeopeMa O NPSIMOW MNEPIEHIUKYISIPHOM IUIOCKOCTH. YTUIBI B IPOCTPAHCTBE: YroJl MEXIy HPSIMOM M
IJIOCKOCTBIO; JBYTPAHHBIM YroJI, JMHEHMHBIA yroj JABYIpPaHHOro yria. llepneHaumkynsp ¥ HakJIOHHBIE:
paccTosiHHEe OT TOYKM J0 IUIOCKOCTH, PACCTOSHHE OT MPSMOM 10 IUIOCKOCTH, HpoeKuus (Urypbl Ha
IJIOCKOCTh. [lepneHauKyIspHOCTh MIOCKOCTEN: MMPU3HAK MEPIIEHIMKYISIPHOCTH IBYX IIIOCKOCTEN. Teopema
0 TPEX MEPIEHAUKYIISIPAX.

MHOrorpaHHUKHU

[loHATHE MHOTOrpaHHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOTPDAHHHKA, BBINYKJIBIE M HEBBIIYKJbIC
MHOTOTPaHHUKH; pa3BEPTKa MHOrorpaHHuka. IIpusma: N-yrosibHas npusma; rpaHd U OCHOBAaHUS IPU3MBI;
mpsiMasi M HakJIOHHAasT TpuU3Mbl; OOKOBas M TOJIHAasg TOBEPXHOCTh NpusMbl. [lapamnenenunen,
IIPSIMOYTOJIBHBIN TapajuIeeuIe]] U ero cBorcTea. [lupamuaa: N-yroiapHas nupamuia, TpaHd U OCHOBAaHUE
nupaMuzbl; OOKOBask M MOJHAs MOBEPXHOCTh NMUPAaMUAbI; IPaBUIbHASA U yCeYEHHAs NMUpPaMUAA. DJIEMEHThI
IIpU3MBl U IUpaMusl. [IpaBUiIbHBIE MHOTOTPAaHHUKHU: NOHATHE MIPABUJIBHOTO MHOTOI'PAaHHUKA; IPABWIIBHAS
IpU3Ma W INpaBWIbHAs NMUPAMUIQA; NpaBUIbHAs TPEYrojbHas NUpaMHIA U MPaBWIBHBIA TeTpasap; KyoO.
IIpencraBieHre O MpaBWIBHBIX MHOTOTPAaHHHUKAX: OKTadAp, AOJEKa’ap U ukocadap. CedeHus NPU3MBI U
MIAPaMHUIBI.

CuMMeTpuss B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, IPSIMOM, IUIOCKOCTH. DJIEMEHTBI
CUMMETPUH B IUpaMUaxX, apajuiejenunenax, NpaBuIbHbIX MHOTOTpaHHUKAX.

Bbluncienue 31€MEHTOB MHOIOIpDAaHHMKOB: pé&Opa, amaroHanu, yrasl. [lnomane GokoBoif
MIOBEPXHOCTH U TOJHOW IMOBEPXHOCTH NPSMOW MpPHU3MBbI, IUIOIIAJb OCHOBAHUHM, TeopeMa O OOKOBOM
MIOBEPXHOCTU IpsMOM mpu3Mbl. Ilnomans G0KOBOM MOBEPXHOCTH U MOBEPXHOCTU MPABUIBHON MUPAMUIBI,
Teopema o IJIomaau yceuéHHol nupamusl. [lonstue 06 00béme. OObEM MUpaMUIbl, TPU3MBL.

[TonoOuble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXIYy IUIOLIAAIMU IOBEPXHOCTEH, 00BEMamu
OoI0OHBIX TEIL.

11 KJIACC

Tesia BpanieHus

Hunuaapudeckas MOBEPXHOCTh, 00pa3yIoie HUIMHAPUIECKONH TTOBEPXHOCTH, OCh IIMIIMHIPUYECKOM
noBepxHocTU. [lunuHap: ocHOBaHMS U OOKOBasi MOBEPXHOCTh, 0Opa3ymollas U OCh; IJIOMAgs OOKOBOM U
MOJIHOM TOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yoline KOHUYECKOW MOBEPXHOCTH, OCh U BEpIIMHA KOHHYECKOM
noBepxHocTd. KoHyc: OCHOBaHHME M BepIIMHA, oOpa3ylollas M OCh; IUIONIa[b OOKOBOH U TOJHOM
MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yrolIre U BHICOTA; OCHOBAHUS 1 OOKOBasi TOBEPXHOCTb.

Cdepa u map: neHtp, paauyc, IuaMeTp; IUIOMIaas MOBEPXHOCTH cdepbl. B3auMHoe pacrosioxkeHne
cdepbl U TIOCKOCTH; KacaTelbHas MIIOCKOCTh K cepe; miomaasb cepsl.

N3o0pakenue Ten BpaleHUs Ha MIIOCKOCTH. Pa3BépTka nMIUHApA U KOHYCA.



KoMOuHarmu ten BpamieHusi ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMMMCAHHBIN 0K0JIO cepsr; chepa,
BIIMCAaHHAsl B MHOTOTPaHHMK, UJIM TEJIO BPAIICHMUSL.

[Tonsitue 06 oO6bEMe. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME MPSAMOYrOJIBHOTO
napajienenunena u ciueacTeus u3 He€. O6bEM nmmHpa, Konyca. O0bEM 1mapa 1 wiomanb chepsl.

[TonoOusie Tema B mpocTpaHcTBe. COOTHOIICHUS MEXIYy IUIOMAAIMU IMOBEPXHOCTEH, 00BEMamMu
MOIOOHBIX TEI.

Ceuenust nunauHApa (mapamieabHO M HEPHEHIAUKYISPHO OCH), CEUYEHUs KOHyca (mapasuieibHOe
OCHOBAHUIO U IPOXOJILEe Yepe3 BEPILNHY), CEUEHUS 11apa.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

Bekrop Ha miockoctu U B ipocTpaHcTBe. Cl0XKeHHe U BBIYUTaHUE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha
yuciio. Pa3noxkeHue BekTopa 1o TpéM HEKOMILIaHApHBIM BekTopaM. IIpaBuino nmapamienenunena. Pemenue
3aJ1a4, CBA3aHHBIX C IPUMEHEHUEM IpaBWJl ACUCTBUI ¢ BekTOopamu. [IpsmoyronbHast cuctema KOOpIUHAT B
npoctpanctee. Koopaunarsel BekTopa. [Ipocreiimue 3amaduv B KOOpAMHATAX. YTOJ MEXIY BEKTOPaMU.
CkansipHoe MpOU3BEJCHNE BEKTOPOB. BhIuncieHue yriioB Mexay MpsMbIMH U TUIOCKOCTSIMU. KoopanHaTHO-
BEKTOPHBIN METOJ] IPU PELIEHUH F€OMETPUUECKUX 3a1a4.



IINIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE  pe3yJabTaThl  OCBOCHHMS  MporpaMMmbl  ydyeOHOro  mpenmera  «MaremaTuka
XapaKTePU3YIOTCS:

I'pa:knanckoe BocnuTanue:

c(OPMHUPOBAHHOCTHIO TPAXKIAHCKON IMO3HMIMK OOYYaromIerocss Kak aKTUBHOTO M OTBETCTBEHHOT'O
YIeHa POCCHUMCKOrO OOIecTBa, MPEACTABICHHEM O MAaTeMaTUYeCKUX OCHOBAaX (YHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBJICHHMA, TPOIEAYpP TPaxIaHCKOTO oOmiecTBa (BHIOOPHI, ONIPOCHI U Tp.), YMEHHUEM
B3aMMOJICIICTBOBATH C COIMAIIbHBIMUA MHCTUTYTAMH B COOTBETCTBUH C MX (DYHKUIUSIMHU U HA3HAYCHUEM.

IIaTpuoTnyeckoe BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO POCCUUCKON TIpakJaHCKOM MJIEHTUYHOCTH, YBAXKEHUS K MPOLUIOMY H
HACTOSIIIEMY POCCHUICKOW MaTEeMaTHUKH, I[EHHOCTHBIM OTHOIIEHHEM K JIOCTHKEHUSM POCCUUCKHUX
MAaTE€MaTUKOB W POCCUUCKON MaTeMaTHYECKOW IIKOJIbI, K HMCIOJIb30BAHUIO 3THUX JOCTUKEHHA B JPYTHX
HayKax, TEXHOJIOTHUAX, Chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAaHUEM JYXOBHBIX I[EHHOCTEH POCCUHCKOTO Haponaa; cHOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHHUS, ITHYECKOTO TIOBEICHUS, CBSI3aHHOTO C TPAKTUYCCKUM MPUMEHEHHUEM JOCTHKEHUW HAyKH |
JESTETHFHOCTBIO YUEHOTO; 0CO3HAHUEM JIMYHOTO BKJIaJa B TIOCTPOCHHUE YCTOMYUBOTO OYayIIIETo.

JcTeTuYecKoe BOCIIUTAHME:

ACTETUYECKUM OTHOIICHHEM K MHpY, BKJIIOYas JCTETHKY MAaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 33714, PEUICHUN, PACCYKICHUH; BOCIPUUMYHUBOCTHIO K MAaTEMAaTHYECKUM aCTIEKTaM Pa3TuIHBIX
BHJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHHUE:

c(OpPMUPOBAHHOCTHIO YMEHHSI MPUMEHSATh MaTeMaTHYeCKWe 3HAaHUS B HHTEpecax 3J0pOBOTO U
Oe3omacHoro 00pasza >KM3HH, OTBETCTBEHHOTO OTHOUIEHHS K CBOEMY 3J0pPOBbIO (3I0pOBOE MHTAHHE,
cOalaHCUPOBAHHBIA PEKWUM 3aHATHUM W OTIbIXa, pErysipHas (u3nyeckas aKTHBHOCTH); (HU3UYECKOTO
COBEPILEHCTBOBAHUS, IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIIBHON JEATENBHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTH TPYAOJIIOOMS; MHTEPECOM K pa3lIU4YHbIM cdepam
podeccHoHaANbHOM e TEIIbHOCTH, CBA3aHHBIM C MAaTEMAaTUKON U €€ MPUI0KEHUSIMU, YMEHUEM COBEpIIATh
OCO3HAHHBIM BbIOOp Oyaymiedl mnpodeccun U pealn30BbBIBATH COOCTBEHHBIE >KM3HEHHBIE IUIaHbI;
TOTOBHOCTBIO U CHOCOOHOCTBIO K MaTeMaTHUYeCKOMY OOpa3oBaHHIO M caMOOOPAa30BaHUIO HA MPOTSHKEHHUH
BCEM XM3HMU; F'OTOBHOCTbIO K AKTMBHOMY YYAaCTHI0 B PEIICHMHM NPAKTUYECKHX 3a7a4 MaTeMaTH4YEeCKOM
HaIpaBJICHHOCTH.

JKO0JI0THYeCKOe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTHIO IKOJIOTUYECKON KYIbTYpbl, IOHUMAHUEM BIIUSHUS COLUATBHO-IKOHOMHUYECKUX
MPOLIECCOB HA COCTOSHUE MPHUPOJHOM M COLMAIbHONW Cpelbl, OCO3HAHUEM TJ00aIbHOIO XapakTepa
9KOJIOTHYECKUX MPOOIeM; OpHEeHTallMell Ha MPUMEHEHHWE MAaTeMAaTUYECKUX 3HAHUU I peuieHHs 3a/ad B
o0nacTu OKpYKarollel cpelibl, MIAHUPOBAHHUS MOCTYNKOB M OLIEHKHM HUX BO3MOKHBIX MOCJTEACTBUN s
OKpYXarollen Cpebl.

IleHHOCTH HAYYHOIO NO3HAHUA:

c(OpPMUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOIIECTBEHHOW WPAKTHKH, T[MOHMMAaHWEM MaTeMaTH4YeCKOW HayKh Kak cdepbl YeloBeUYeCKOU
NEeSATENbHOCTH, ATAlOB €€ pa3BUTUS U 3HAYUMOCTH IS PA3BUTHS LUBUIIM3ALMH; OBJIAJCHHEM S3BIKOM
MaTeMAaTHUKd U MaTEMaTUYECKON KYyJIbTypOH Kak CPEACTBOM INO3HAHUS MHUPA; TOTOBHOCTBIO OCYILIECTBIISITh
MPOEKTHYIO U UCCIIEI0BATENbCKYIO IEATEIbHOCTh MHAUBUIyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATHI



MeranpeqMeTHble  pe3yJlbTaThl OCBOCHHUS IporpamMmbl  ydyeOHoro mpenmera «MaremaTHKay
XapaKTEpPU3YIOTCSl OBJAJEHUEM YHUBEPCAIbHBIMU HNO3ZHAGAMENbHBIMU OCUCMEUAMU, VHUBEPCATbHLIMU
KOMMYHUKAMUBHBIMU OelICINEUAMU, YHUBEPCATIbHLIMU Pe2YIAMUBHBIMU OeUCMBUAMU.

1) Vuusepcanvuvie no3nasamenwvuvle Oeilicmsus, obecneyusaiom @Gopmuposanue 6a306bix
KOZHUMUBHBIX NPOYECCO8 00y4aromuxcs (0ceoeHue memooo8 NO3HAHUS OKPYHCAIOUie2o0 Mupa, npumeHeHue
JIO2UHECKUX, UCCTe008aMeNbCKUX Onepayuil, ymeHull pabomams ¢ ungopmayuer).

Ba3oBble Joruveckue aeicTBUA:

BBISIBJIATh M XapaKTEPH30BATh CYIIECTBEHHBIC PU3HAKN MAaTEMATUYECKUX OOBEKTOB, MOHATHIA, OTHOIICHHUH
MEXIy MOHATHUAMH; (OPMYIUPOBATH OMNpPEICICHHUS IOHATUN; YCTaHABIMBATH CYIICCTBEHHBIH NPU3HAK
KJ1accu(UKaIy, OCHOBAHUS [Tt 000OIIEHUS U CpPaBHEHUS, KPUTEPUH ITPOBOIMMOTO aHAN3a;
BOCIIPUHUMATh, (OPMYIMPOBATH M TPEOOPa3OBBIBATH CYKICHHs: YTBEPAUTEIbHBIE U OTpULIATEIbHBIE,
€IMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE;

BBISBJIATE MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M MPOTHBOpEYHMs B (aKTax, IaHHBIX,
HaAOJIOIEHUSAX U YTBEPKACHUSX; TIPEUIaraTh KPUTEPUHN IS BBISIBICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUNH;
JeTIaTh BBIBOJBI C HCIIOJB30BAaHUEM 3aKOHOB JIOTHKH, JIEAYKTHBHBIX M HMHIYKTUBHBIX YMO3AKITIOUEHHH,
YMO3aKJIFOUEHUH 110 aHAJIOTUU;

MIPOBOJIUTH CAMOCTOSITENIFHO JIOKA3aTeIbCTBA MAaTEMATUYECKUX YTBEPKACHUH (TIPSMBbIE U OT MPOTHUBHOTO),
BBICTPAaWBaTh ApPryYMEHTAIMIO, TPHBOIUTH NPUMEPHl M KOHTPIPHMEPHI, OOOCHOBBIBATH COOCTBCHHBIC
CYXJICHUS W BBIBOJIBI;

BBIOMpATh CHOCO0 pemieHus y4eOHOM 3alauM (CpaBHUBATh HECKOJIBKO BapHUaHTOB pEILIEHUs, BHIOMPATH
HanboJIee TTOAXO NN C YYETOM CAMOCTOSITENTFHO BBIJICIIEHHBIX KPUTEPHEB).

Ba3oBble uccienoBartesbcKue 1eHCTBUS:

WCIIOJIh30BaTh BOTPOCH KaK WCCIENOBATEIbCKUI HHCTPYMEHT MO3HAHUS; (HOPMYIHPOBATH BOMPOCHI,
¢bukcupymole NpoTUBOpeure, npodiaemMy, yCTaHaBIMBaTh MCKOMOE U JTaHHOE, (OpPMHUPOBATH TUIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIUIO, MHEHHE;

MPOBOJUTH  CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIN  SKCIIEPUMEHT, HCCIEAOBAaHME TI0 YCTAaHOBIIECHUIO
OCOOCHHOCTEl MaTeMaTHu4ecKoro oOOBEeKTa, SBJICHHS, NPOIECcCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BbeKTaMU, SIBJICHUSAMH, ITPOLIECCAMY;

CaMOCTOSTENBHO (hopMyaUpOBaTh O0OOOIIEHHS M BBIBOJABI MO pe3yibTaTaM MPOBEAEHHOTO HAOIIOICHUS,
UCCIIeIOBAHUS, OLIEHUBATh I0CTOBEPHOCTh MOJMYYEHHBIX PE3Yy/IbTaTOB, BRIBOJOB U 00001IEHN;
MIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE IMPOLIECCa, a TAKXKE BBIABUIATh MPEANOJIOKEHHSI O €ro Pa3BUTHHU B
HOBBIX YCJIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBIIAATH AepULIUTHI MHPOPMALIUU, JAHHBIX, HEOOXOAUMBIX JUIS OTBETA Ha BOIIPOC U JUIs PELICHUS 3a1auu;
BbIOMpaTh WHGOPMALMI0O W3 HMCTOYHUKOB PAa3IUYHBIX THUIIOB, aHAJIU3UPOBATh, CHUCTEMATH3UPOBATh U
HMHTEPIPETUPOBATH HHPOPMAIIUIO PAa3IUYHBIX BUJIOB U (POPM MpeacTaBICHUS;

CTPYKTYpPUPOBATh UH(OPMAIINIO, IPEICTABIATH €€ B pa3IMuHbIX (hopMax, WILTIOCTPUPOBATH IpaduiecKy;
OIICHUBATh HAAEKHOCTh HH(POPMALIMH IO CAMOCTOSITENILHO CHOPMYITHUPOBAHHBIM KPUTEPHSIM.

2) Vhusepcanvhvie KOMMYHUKAMUBHbBLE 0eliCMEUs, 06eCneuus8aiom cphopmuposaHHoOCmb COYUAIbHBIX
HABbIKO8 00YYaAIOUWUXCAL.

Oo0menne:

BOCIIPUHUMATh U (HOPMYITUPOBATh CYXKJCHHUS B COOTBETCTBHH C YCIOBUSMU M UENSIMH OOIICHHS, SICHO,

TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHHsSI B YCTHBIX U MUCBMEHHBIX TEKCTaX, MaBaTh MOSICHEHUS MO

XOJTy pelleHus 3aa4i, KOMMEHTHPOBATh MOJTYYCHHBIN Pe3yIbTar;

B X0Jie 00CYX/I€HHUS 3a7aBaTh BONPOCHI MO CYIIECTBY OOCY)XJIaeMOi TeMbl, POOJIEMbl, pelaeMoi 3a1auH,

BBICKA3bIBATh UJICH, HAILIETICHHBIC HA MOUCK PEIICHUS; COTIOCTABISATh CBOM CY)KJIEHUS C CY)KJIEHUSMU JPYTUX

YYaCTHUKOB JIHAJNIOTa, OOHApYXWUBaTh pa3IU4Me€ M CXOJICTBO TMO3UIHMI; B KOPPEKTHOU dopme

(hopMyITHUpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

MIPEJICTaBIATh PE3yIbTaThl PEIICHUS 3a7add, SKCIEPUMEHTa, HCCIEeNOBAaHUS, MPOEKTa; CaMOCTOSATEIHHO

BBIOMPATh (hopMaT BBICTYIUIEHUS C YUETOM 3a]au IMpe3eHTAllud U OCOOCHHOCTEN ayIuTOPHUH.
Cotpyannuecrso:



MMOHUMATh M UCTIOJIB30BaTh MIPCHMYIIIECTBA KOMAHIHON Y WHAMBUAYATLHOU PabOTHI MPH pelIeHUHN yIeOHbBIX
3a/la4; MPUHUMATh II€Jb COBMECTHOW JEATEIILHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOW paboTHI,
pacripenenaTe BUAbI padoT, TOrOBapUBAThCs, 00CYKIATh MPOLECC U Pe3ylabTaT padoThl; 00001IaTh MHEHHS
HECKOJIbKUX JIFOACH;
y4acTBOBATh B IPYNNOBHIX (popmax paboThl (0OCyKIeHHS, 0OMEH MHEHH, «MO3TOBBIC IITYPMbID» U HHEIC);
BBITIOJIHATh CBOKO YacTh Pa0OThl W KOOPAWHHPOBATH CBOW JICUCTBUS C JAPYrUMHU UICHAMH KOMAaHJIBI;
OIICHUBATh KaYECTBO CBOETO BKJAJa B OOIIMI MPOIYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM YUIaCTHUKAMU
B3aUMO/ICUCTBHSL.

3) Vuusepcanvuvie pecynamuenvle Oeticmeus, obecneuugarom Gopmuposanue  CMbiCLOBbIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranu3anus:
COCTaBIIATH TUIAH, AITOPUTM PEIICHUS 3a/1a4H, BEIOUPATh CIIOCO0 PEIICHUS ¢ YIETOM UMEIOIITUXCS PECYPCOB
¥ COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUN C YI6TOM HOBOM
nH(pOopMalLNH.

CaMOKOHTPOJIb:
BJIAJICTh HABBIKAMH TIO3HABATEIHLHOU pe(ICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI U MBICTUTEIHHBIX
MIPOIIECCOB, WX PE3YNbTATOB; BIAJETh CHOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpollecca M pe3yibTara
pElIeHusS MaTeMaTHIeCKOW 3a1a4u;
MPEBHJICTh TPYIHOCTH, KOTOpPBIE MOTYT BO3HHKHYTH TNPU PEHICHUH 3a/Ja49l, BHOCHTh KOPPEKTHBBHI B
JEeSITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBCTB, JAHHBIX, HAHJICHHBIX ONIHOOK, BBISBIICHHBIX TPYIHOCTEH;
OIICHWBATh COOTBETCTBHE pE3yJIbTaTa IEJId H YCIOBHSIM, OOBSICHATH MPHUYUHBI JOCTHIKCHUS WA
HEJOCTHKEHHSI PE3yJIbTATOB JCATSILHOCTH, HAXOIUTh ONTUOKY, J1aBaTh OICHKY MTPHOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIbTATDBI

10 KJIACC

OmnepupoBaTh MOHATUSMH: TOYKA, TIPSMasi, IIIOCKOCTb.

[TpuMeHsTh aKCHOMBI CTEPEOMETPHUH U CIICCTBUS M3 HUX MPH PEIICHUH T€OMETPHUECKUX 3a/1a4.

OmnepupoBaTh MOHATUSMHE: MTAPATUICTBHOCTD U TIEPIICHIUKYISIPHOCTD TPSMBIX H TIOCKOCTEH.

KnaccugunuposaTh B3aMMHOE PACIIOIOKEHHUE TPSMBIX U IIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHSATHUSAMH: JABYTPAHHBIH yroJi, TpaHU JBYI'PAHHOTO Yrja, peOpo IBYrpaHHOTO YrIiia;
JMHEWHBINA YroJjl IByrPaHHOTO yIJia; TpajycHasl Mepa JIBYTPaHHOTO YIJa.

OmnepupoBaTh MOHITHAMHU: MHOTOTPAaHHHK, BBIMYKJIBIH W HEBBIMYKJIBIH MHOTOTPAaHHHK, 3JCMEHTHI
MHOTOI'paHHHKA, TPABUIIBHBI MHOTOTPaHHUK.

Pacnio3HaBath  OCHOBHBICE BHUJBI MHOTOTPAaHHUKOB (TIMpamMua; MpH3Ma, NPSIMOYTOJbHBIH
napajuiesienumnesn, Kyo).

KnaccupunupoBaTh MHOTOTPaHHUKH, BBIOMpas OCHOBaHUS ISl KiIacCU(pHUKAMU (BBITYKIbIC U
HEBBINYKJIBIC MHOTOTPAHHUKHW; TPAaBUJIbHBIE MHOTOTPAaHHHMKH, TMPSMbIE W  HAKIOHHBIC IPU3MBI,
napajuIeJICUIe bl ).

OnepupoBaTh MOHATUSAMH: CEKYIIasl INIOCKOCTh, CEUCHNE MHOTOTPAHHUKOB.

OOBSCHSTD MPHUHITUIIBI TIOCTPOCHUSI CEUYCHHI, UCIIOJIb3YS METO/ CIIC/IOB.

CTpouTh ce4eHHUs] MHOTOTPAaHHUKOB METOJIOM CJIEJOB, BBIMIOJHATH (BBIHOCHBIE) TJIOCKHUE YEPTEXKH U3
PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHUZY.

Pemath 3aaun Ha HaXOKJIEHHE T€OMETPUYECKUX BEIMYMH IO 00pasliaM WK adropuT™MaM, MpUMEHsIS
W3BECTHBIE AHATTUTHUYECKHWE METOJbI TP PEIICHUH CTaHJAPTHBIX MAaTeMaTUYeCKHX 3a]a4 Ha BBIYUCICHUE
paccTOSsHUNM MEXIy JBYMS TOYKaMH, OT TOYKH 1O TMPSAMOH, OT TOYKH [0 IUIOCKOCTH, MEXIY
CKPEIMBAIOIIUMHUCS TTPSIMBIMU.

Pemats 3aaun Ha HaXOKICHUE TEOMETPUIECKUX BEIMYMH TI0 00pasiiaM WK adropuT™MaM, MPUMEHSIS
W3BECTHBIC AHATUTHYECKUE METOJBI MPH PEIICHUU CTaHJAPTHBIX MaTEMaTHYECKHUX 3a7ay Ha BBIYHCICHUE



YIJI0B MEXKAY CKPELUIMBAIOIIMMUCS INPSIMBIMHA, MEXKIY IPSAMONM M IUIOCKOCTBIO, MEXIY IUIOCKOCTSAMH,
JIBYTPAaHHBIX YIJIOB.

Bbruncnare o0bEMBI M MJIOLIANM  MOBEPXHOCTEH MHOTOTPAHHUKOB (MpH3Ma, MHpaMuia) C
npUMeHEHHEeM (OpPMYI; BBIUMCIATH COOTHOIIEHHS MEXAY IUIOMAAIMU TOBEPXHOCTEH, 0O0bEMaMu
10100HBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHITUSIMU: CUMMETPUS B IIPOCTPAHCTBE; LEHTP, OCh U INIOCKOCTh CUMMETPUU; LIEHTD,
OCb U INIOCKOCTh CHMMETPHUH (PUTYPBHI.

W3Bnekath, mpeoOpa3oBbIBaTh W HMHTEPIPETHPOBATH HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, MPEACTaBICHHYIO Ha YePTEkKaxX U PUCYHKAX.

[IpumensaTs reomerpudeckue (GaxThl JUIsl PELIEHHUS CTEPEOMETPUUYECKUX 3a]ay, MPEoJararolinx
HECKOJIbKO LIaroB PELEHUs], €CIIU YCIIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMe.

[IpuMeHnATH mpocTEelMe NPOrpaMMHBIE CPEACTBA U IEKTPOHHO-KOMMYHUKAILIMOHHBIE CHCTEMBI IIPH
pELIEHUN CTEPEOMETPUYECKUX 3aad.

[IpuBoUTE TpHUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B NPHUPOAEC M KU3HH, PACIIO3HABATH
MIPOSIBJIEHUE 3aKOHOB '€OMETPHUU B UCKYCCTBE.

[IpuMeHATh NOJydEHHBIE 3HAHUS HA INPAKTHKE: aHAJIU3UPOBATh PEAIbHBIC CUTYAllMM W NPUMEHSTH
M3Y4YEHHbIE MOHATHS B IpOllECCE€ TOWCKA pELIeHHs] MaTeMaTH4ecKH c(hopMylInpoBaHHOW NpOOIEMBI,
MOJIEIMPOBATh PEAJIbHBIE CUTYyallMM Ha S3bIKE TE€OMETPUHM, HCCIEN0BATh ITOCTPOCHHBIE MOJEIN C
HCIO0JIb30BAHNEM T'€OMETPUUYECKUX MOHATUN U TeopeM, almnapaTa aareOphl; peliarh MpaKTHYeCKUe 3a/1adH,
CBS3aHHBIE C HAXOKJIECHUEM I'€OMETPUYECKUX BEJINUHUH.

11 KJIACC

OnepupoBaTh MOHATHSAMH: IIMWJIMHIpPUYECKass TOBEPXHOCTh, O0Opa3yiolie IHINHAPUYECKON
MOBEPXHOCTH; UWJIMHJIP, KOHHMYECKas MOBEPXHOCTb, OOpa3yoline KOHHYECKOW MOBEPXHOCTH, KOHYC;
chepudeckas MoBepXHOCTb.

Pacmo3naBate Tena Bpamenust (MUIMHIP, KOHYC, cdepa U map).

OOBICHATH CITOCOOBI TIOJTYUICHHUSI TEJT BpAICHUS.

KnaccudumupoBaTs B3auMHOE pacmoyiokeHue chepsl U MII0CKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTAa, BBICOTA CErMEHTA; IIapOBOMU
CJIOHM, OCHOBaHHE IAPOBOTO CJIOSI, BEICOTA IIIAPOBOIO CJIOS; IIAPOBOM CEKTOP.

Boruncnsate 00bEMBI U TUIOIIAIM TOBEPXHOCTEN TE BpAIllEHUsl, FEOMETPUUYECKUX TeJl C IPUMEHEHHEM
dhopmy.

OnepupoBaTh MOHATUSIMH: MHOTOT'PaHHUK, BOIMCAHHBIN B chepy U OMMCAaHHBIN 0KOJIO cdepsl; chepa,
BIIMCAaHHAsl B MHOTOTPAaHHUK HWJIM TEJIO BpalllCHUSI.

BbIyncnsaTe COOTHOLICHHS MEKIY TUIOMIAIIMU OBEPXHOCTEN 1 00bEMaMU TIOTOOHBIX Tell.

N3o006paxats n3ydaembie GUTYPHI OT PYKH U C TPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BoinonHATh (BBIHOCHBIE) MJIOCKUE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUA CBEpXY,
cOOKY, CHU3Y; CTPOUTH CEUEHUs Tell BpallleHusI.

W3Bnekatb, WHTEpPHpPEeTUPOBATH U  MPeoOpazoBbIBaTh HMHGOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUrypax, MPeJACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

OnepupoBath MOHSATUEM BEKTOP B IPOCTPAHCTBE.

BhInoNHATE NeMCTBUS CIIOKEHHSI BEKTOPOB, BRIYUTAHMSI BEKTOPOB U YMHOXEHHSI BEKTOpa Ha YHCIIO,
OOBSACHATH, KAKUMHU CBOMCTBAMH OHH 00JIaatoT.

[IpuMeHsTh MpaBUIO MapasuieTenunena.

OnepupoBaTh MOHATUSAMHU: JEKApPTOBHI KOOPAWHATHI B TMPOCTPAHCTBE, BEKTOP, MOMAYIb BEKTOpa,
PaBEHCTBO BEKTOPOB, KOOPJIMWHATHI BEKTOPA, YrOJl MEXAY BEKTOPAaMHU, CKaJISIPHOE MPOU3BEICHHE BEKTOPOB,
KOJUIMHEapHbIE ¥ KOMILJIAHAPHBIE BEKTOPBI.

Haxonuth cymMMy BEKTOPOB U MPOU3BENICHNE BEKTOPA HA YHCIIO, YTOJ MEXIY BEKTOPAMH, CKAISIPHOE
MIPOU3BEICHUE, PACKIIAABIBATH BEKTOP IO JIBYM HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBath MIOCKOCTh YPABHEHHEM B JIEKAPTOBON CHCTEME KOOPIUHAT.



[TpumensTe reomerpuyeckue (akThl Uil PEUICHUS CTEPEOMETPUYECKUX 3a/ad, MpPEeAroararolnx
HECKOJIBKO IIaroB peIIeHus, eClId YCIOBUS PUMEHEHHS 3a/1aHbl B SIBHOU (hopMme.

Pemrates npocreiime reoMeTpUIeCcKe 3a1a4i Ha IPUMEHEHNUE BEKTOPHO -KOOPAUHATHOIO METOA.

Pemrats 3amaun Ha JOKa3aTeIbCTBO MATEMATHMYECKMX OTHOIICHUM M HAXOXKJIEHUE I€OMETPUUYECKHUX
BEJIMYUH N0 OO0pasliaM WIM aJrOpUTMaM, MPUMEHSSI W3BECTHBIC METObl IMPH PELICHHH CTaHAApPTHBIX
MaTeMaTHUYECKUX 3a/1a4.

[IpuMeHnATH mpocTeie NpOrpaMMHBIE CPEACTBA U IEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI IIPH
pELIEHUN CTEPEOMETPUYECKUX 3a1ay.

[IpuBoauTE HpHUMEpPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEW B NPUPOAEC M KU3HH, PACIIO3HABATh
IIPOSIBJICHUE 3aKOHOB F€OMETPHUM B UCKYCCTBE.

[IpuMeHATH NOJydEHHBIE 3HAHUS HA INPAKTHKE: aHAJIU3UPOBATH pEalbHbIE CUTyalud U IPHUMEHATh
U3Y4YEHHbIE MOHATHS B IIpPOLIECCE TOUCKA PELIEHUs] MaTeMaTH4ecKH c(hopMylInpoBaHHONW NpOOIEMBI,
MOJIEIMPOBATh PEAJbHBIE CUTYyallMM Ha S3bIKE TE€OMETPHM, HCCIENI0BATh IIOCTPOCHHBIE MOJEINA C
HCIO0JIb30BAHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, armapara aareOpbl; pelaTh IpakTUUeCKue 3aJauu,
CBS3aHHBIE C HAX0KJICHUEM I'€OMETPUYECKUX BEJINYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosunuecTBo 4acos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM K n (undposbie)
n/n NMPOrpaMmblI Bcero OHTPOILHLIC PAKTHYUECKHE o0pa3oBaTejibHbIE
padoTsI padoThbI pecype
bu6moteka [IOK
1 Beenenne B crepeomeTpuio 10 https://m.edso0.ru/1c209e37
2 [IpsiMble 1 TIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnuoreka [JOK
[MapayienbHOCTh MPSIMBIX U TIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [lepnieHIUKyYIAPHOCTD MPSAMBIX U MIIOCKOCTEN 12 bubmorexa [TOK
https://m.edso0.ru/1c209e37
bu6moreka [IOK
4 VYTl MKy NPAMBIMU U TIIOCKOCTSIMU 10 1 https://m.eds00.ru/1c209e37
bu6moreka [IOK
5 Muororpannmku 11 1 https://m.edsoo.ru/1c209e37
N bu6moreka [IOK
6 OOBEMEL MHOTOTPaHHHKOB 9 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHUs, pACCTOSIHUSA U YIJIbI 4 1 Bubmaotexa LIOK
p ) »P yr https://m.edsoo.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 68 5 0
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11 KJIACC

KounuecTBO YyacoB DJIeKTPOHHbBIE
o HaumeHnoBaHue pa3ejioB U TeM (uudposbIe)
Ne m/n MPOrpaMMblI Bceero Ko&nponbnme HpﬁaKanecKne o0pa3oBaTejibHbIE
padoTsI padoThI pecypesI
bu6mmoreka [{OK
! Tena ppaterus 20 2 https://m.edsoo.ru/1c209e37
. bubnuotexa [JOK
2 Obnemb1 Ten 10 1 https:/m.eds00.ru/1c209e37
bu6moreka [IOK
3 BexTopsl ¥ KOOpAMHATHI B MPOCTPAHCTBE 25 2 https://m.eds00.ru/1c209e37
4 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3AIIHS 13 1 bu6moreka [IOK
3HAHHH https://m.edsoo.ru/1c209e37
OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 6 0
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
No KoJsniecTBo 4acoB Nara DJIeKTpOHHbIe LN poBbIe
B Tema ypoka oOpa3oBaTe/ibHbIE
/i yp Beero Konrtpousnsie | [IpakTnyeckue W3ydenus p
padoTsI padoThbI pecypchl
OcHOBHBIE TIOHATHS CTEPEOMETPUH: TOUKA,
npsiMasi, MII0CKOCTh, MpOCcTpaHcTBo. [IpaBuiia
1 H§O6 QXEHUS Ha PUC pKaxP 1300 amgmz 1 bubmmorexa ITOK
P N PHCYHKax: p https://m.edsoo.ru/aecc77cd
MIJIOCKOCTEH, MapalIeIbHBIX MPSIMBIX
(0Tpe3KoB), CepeIMHbI OTPE3Ka
2 [TonsTus: nepecexaronmecs MIOCKOCTH, 1 bu6moreka [IOK
nepeceKaroInecs npsmasi ¥ IIOCKOCTh https://m.edso0.ru/2d8a9c99
[TonsTus: nepecexaronmecs MIOCKOCTH, bu6moreka [IOK
3 1 :
nepeceKaroIuecs npsmasi U IIOCKOCTh https://m.edsoo.ru/db685e73
3HAKOMCTBO ¢ MHOTOT'PaHHUKAMHU
4 n300pakeHNE MHOFOFpaHHI/IKOB H,a HMCYHKaxX 1 bubmorexa I[TOK
P P PHCYHIAX, https://m.edsoo.ru/a63959d
Ha MPOCKITMOHHBIX YePTEkKAX
HauanpHbie cBeieHNS 0 KyOe ¥ TUpaMHe, UX
5 a3BEPTKHU U MOHGJ'II/I Ce‘l};HI/Iﬂ pAIAS 1 bubmorexa [IOK
paspep JICITH. https://m.edsoo.ru/b30dff38
MHOTOTPaHHUKOB
HauanpHbie cBeieHHS 0 KyOe ¥ TUpaMHe, UX
6 a3BEPTKHU U MOI[eJ'II/I Ce‘l};HI/Iﬂ PR 1 bubmorexa [IOK
PasBep FeIH https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
[TonsaTre 06 aKCHOMATHYECKOM TIOCTPOCHUH
7 CTEPEOMETPUH: aKCHOMBI CTEPEOMET pI/II/I u 1 bubmmorexa [IOK
P pHi: p p https://m.edsoo.ru/Occ5c4fe
CJICJICTBHS U3 HUX
[TonsaTre 06 aKCHOMATHYECKOM TIOCTPOCHUH
8 CTEPEOMETPUH: AKCUOMBI CTEPEOMET pym u 1 bubmmotexa [IOK
P pHi: p p https://m.edsoo0.ru/239c8cb4
CJIEJICTBHS U3 HUX
9 [TonsiTHe 06 aKCHOMAaTUYECKOM MOCTPOCHUU 1 bubnuoreka [JOK
CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U https://m.edso0.ru/65c6b106
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CICACTBUA U3 HUX

[TonsiTne 06 aKCHOMAaTUYECKOM MTOCTPOCHUH

bubmnoreka [IOK

10 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U https://m.eds00.ru/258fc245
CJICJICTBHS U3 HUX
| e poncsenne p s B LOK
poCTp - 1P . ’ https://m.edsoo.ru/1a2520f6
NapajuieIbHbIE U CKPEIIMBAIOIINECS MPSMbIE
H o
12| npoctpancrae: napantesse npavHC BuGmaorexa LIOK
) , https://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MAPAJUICIIBHOCTD TPEX MPSMBIX
13| mpocrpancrse: Mapantensmoets mpmvofi Bumrorexa LIOK
poetp -ap P https://m.edsoo.ru/ee1d19b9
TIJIOCKOCTH
14 VYTl ¢ COHaNpPaBJICeHHBIMA CTOPOHAMH bubmorexa I[TOK
https://m.edso0.ru/9f4071b9
15 VYroa Mexay IpsMbIMU B IPOCTPaHCTBE bubmorexa LIOK
Ay TP pocip https://m.edsoo.ru/fe733862
16 VYToJ1 MeX Iy IPSIMBIMHU B IPOCTPAHCTBE bubmmorexa HOK
https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTh MIIOCKOCTEMN: MapallIeIbHbIE bubnuorexa [JOK
IUIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa mapaylIeIbHBIX TUIOCKOCTEH bubmmorexa HOK
https://m.edsoo.ru/e504d656
19 [IpocTeitmme mpocTpaHCTBEHHBIE (PUTYPHI HA bubnuorexa [JOK
IUIOCKOCTH: TETPadIp, KyO, Hapauie/IeuIe/I https://m.edsoo.ru/4a28dc02
20 [TocTpoenue ceueHuit bubmorexa LIOK
P https://m.edsoo.ru/1d434d0f
N bubmuoreka [JOK
21 Hocrpoenne cexermit https://m.edsoo.ru/ec26fe5d
KonTponsnas pabota no teme "[Ipsimbie u Bubnorexa [IOK
22 IJIOCKOCTH B IpocTpaHcTBe. [lapannensHoCTh

IPSIMBIX U IIJIOCKOCTER"

https://m.edso0.ru/9a0a9e56
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23 [lepneHIMKyYIAPHOCTD NMPSAMO U MIIOCKOCTH: bubnuorexa [JOK
NePICH/IMKYIISIPHBIC TPSIMBIC B IPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d
24 [IpsiMble napajuienbHbIe U NEPIEHUKYIIIPHBIE bubnuorexka [JOK
K IJIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsiMble apajienbHbIe U EPIEHIUKYIIAPHBIE bubnuorexa [JOK
K IJIOCKOCTH https://m.edso0.ru/ba545966
26 [Ipu3Hak nepnesauKyISpHOCTH IPSIMOU U bubnuorexa [JOK
IJIOCKOCTH https://m.edsoo.ru/f85bfc46
27 [Ipu3Hak nepneHauKyIspHOCTH IPSIMON U bubnuoreka [IOK
IJIOCKOCTH https://m.eds00.ru/79165d15
28 Teopema o npsIMOM NEPIIEHUKYIIAPHON bubnuoreka [IOK
IJIOCKOCTH https://m.edso0.ru/635¢5087
29 Teopema o mpsIMOM NTEPIIEHIUKYIAPHON bubnuoreka [JOK
TUIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o mpsIMOM NTEPIIEHIUKYIIIPHON bubnuoreka [JOK
IJIOCKOCTH https://m.edsoo.ru/7d18834b
3L | roukn o mnackoctn, paceromne of npaviel | Bubmorexa 10K
8 P p https://m.edsoo.ru/33c477d3
J0 IJIOCKOCTH
32| roukn o mnackoctn, paceronne or npaviel | Bubmorexa LIOK
8 P P https://m.edsoo.ru/66fefadd
J0 IJIOCKOCTH
33| roukn o mnackoctn, paceromne or npavel | Bubmorexa LIOK
! P P https://m.edsoo.ru/a5b7b8e3
JI0 IIJIOCKOCTH
34| roust 10 nroekoer, paceronmite o1 npavcl | Bubmorexa [10K
! P P https://m.edsoo.ru/dbee22bc
JI0 IIJIOCKOCTHU
35 VYTIibl B IPOCTPAHCTBE: YIOJI MEXIY NPAMON U bubnuoreka [JOK
MJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, TMHEHHBIN yroi bubnuorexa [IOK

JBYI'PAaHHOTO yria

https://m.edsoo.ru/5fa0b3ce
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37 JIByrpaHHbIN YroJ, JUHEHHBIN Yrog bubnuorexa [JOK
JIBYTPaHHOTO yriia https://m.edsoo.ru/c7c777ed
38 [lepneHIMKYIAPHOCTD IJIOCKOCTEN: TPU3HAK bubnuorexka [JOK
HEPICHIMKYJISIPHOCTH JIBYX TUIOCKOCTEH https://m.edsoo.ru/ec3e2da3
39 [lepnieHIUKYIAPHOCTD IJIOCKOCTEN: TPU3HAK bubnuorexa [JOK
NEPICHIMKYIISIPHOCTH JIBYX TUIOCKOCTEH https://m.edsoo.ru/ed9e2a8e
40 [lepneHIMKyYIAPHOCTD IJIOCKOCTEN: IPU3HAK bubnuorexa [JOK
HEPICHIMKYIISIPHOCTH JIBYX TUIOCKOCTEH https://m.edsoo.ru/ba75dc57
41 Teopema o TpEX MepHeHIUKYIISIpax bubmmorexa HOK
P P PTICHIIIYIIAP https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX MepreHANKYIISIPAX bubmorexa HOK
P P prCHIHIYIP https://m.edsoo.ru/52188a7d
43 Teopema o TpEx mepneHIUKYIIpax bubmmorexa ITOK
https://m.edso0.ru/9f246736
KonTponasHas pabota no Temam
44 "IlepnieHAUKYIAPHOCTD TPSAMBIX U bubnuorexa [JOK
wiockoctei" u "VIiIbl MEXIY MPSIMBIMHU | https://m.edsoo.ru/5b971ef3
IIJIOCKOCTSIMA"
[ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIC
45 3JIEMEHTBI MHOTOT'PAHHHUKA, BBITYKIIbIE U bubnuorexa [JOK
HEBBINYKJIbIC MHOTOTPaHHHUKH; pa3BEPTKa https://m.edsoo.ru/2d24e873
MHOTOT'paHHUKA
[Tpu3ma: N-yrosipHas mpu3Ma; rpaHu v
16 OCHOBAHMS IPU3MBI; IIPsIMasi 1 HAKJIOHHAS bubnuorexa [JOK
[IPHU3MbI; OOKOBas U TOJIHAS IOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
TIPHU3MBI
47 [Tapannenenunen, OpsIMOYTOJIbHBII bubnuoreka [JOK
napasuieJIeuIe]] U €ro CBOMCTBA https://m.edso0.ru/8a7be683
[Mupamuaa: N-yroapHas mupaMua, TPaHH U
48 OCHOBaHUE MHPaMUJIbl; OOKOBAs U TOJTHAS bubnunoreka [JOK
MOBEPXHOCTh UPAMU/IbI; TPABUIIbHAS U https://m.edsoo.ru/fblcd0a5
yceu€HHas TUpaMuja
49 [IpaBuibHBIE MHOTOTPAHHUKH: TIOHSTHE bubnuoreka [IOK
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IMPaBHUJIbHOI'O MHOTOI'PAHHHUKA; IIpaBUJIbHAA
Ipru3Ma 1 nnpaBuibHad ApaMuaa, rpaBujibHasA
TpPEYyroJibHasi MUPAMUAA U NIPABUIILHBIN
TeTpadp; Kyo

https://m.eds00.ru/074c8865

[IpencraBnenue o NpaBUILHBIX

bu6mmoreka [{OK

50 E}fggg)ﬁsf“‘“m: OKTA3]p, AOACKASp U https://m.edsoo.ru/a0fdd5bf
CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEIIEHO TOYKH, IIPSMOM, TIIOCKOCTH.

o1 DneMeHTbl CAMMETPUH B TUPaMUIAX, E;Igg?lﬁzlaicﬂ)orﬁ/b%??? d9
napajiielenuIesax, MpaBUIbHbBIX B :
MHOTOTPaHHUKAX

52 Beruncnenue 351eMeHTOB MHOTOTPaHHUKOB: bubnuoreka [JOK
pEOpa, AMaroHau, yribl https://m.edsoo.ru/6cdbecef
[Tnomaas 60KOBOM MOBEPXHOCTH U MOJHOMN

53 ITOBEPXHOCTH MPSIMOM IPU3MBI, ILTOIIA b bubnuoreka [JOK
OCHOBaHHI, TeopeMa 0 OOKOBOI MMOBEPXHOCTH https://m.edsoo.ru/37d84157
MPSIMON TPU3MBI
[Tmomaae 60KOBOY OBEPXHOCTH H

54 MOBEPXHOCTH MPABUIILHOW MUPAMUJIBI, TEOPEMA bubnuorexa [JOK
0 IUIOIIa K OOKOBOM MOBEPXHOCTH YCCUEHHOM https://m.edso0.ru/5603e30b
TUPAMHU/IBI

55 KontponbHas padoTa o Teme bubnuorexa [JOK
"MHororpaHHuKH" https://m.edsoo.ru/a95f5c04

N bubnuoreka [JOK
> Horsme 06 0bnEme https://m.edsoo.ru/7ad0020b
N bubnuoreka [JOK
S OObEM mHpamH LI https://m.edso0.ru/235171b3
. bubmuoreka [JOK
58 OObEM mpamH LI https://m.edsoo.ru/f47dfefd
. bu6mmoreka [JOK
59 OOBEM mpamH LI https://m.edso0.ru/79¢10312
60 O06BEM nupamMu bl bubmuorexa [IOK
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https://m.edsoo.ru/2faadc3f

n bu6mmorexa [{OK
61 | O6uEM npusmb: ! https://m.eds00.ru/79853608
N bubnuorexa [JOK
62 O61Em npusMbI 1 https://m.edso0.ru/1e053890
N bubnuorexa [JOK
63 | OObém npusmb! 1 https://m.eds00.ru/482d3f51
64 KonTponsnas pabora no teme "OO0bEMBI 1 bubnuoreka [IOK
MHOTOTPaHHUKOB" https://m.edso0.ru/28a6573c
s | Mo, obobmeme merewmnar | BuGorra 10K
. P https://m.edso0.ru/098bedad
MHOFOFpaHHI/IKe
[ToBTOpEeHME, 0000IIEHNE CCTEeMAaTH3aITUs
o | Bomenenepecrom ey | B LOK
AABYM . 710 HPAMOH, https://m.eds00.ru/f7792ba9
TOYKH JI0 TUTOCKOCTH, MEKTY
CKPEIIMBAIOIIUMHUCS MTPSIMBIMH
bu6moreka [IOK
67 Hrorosas koHTpoJbHAS paboTa 1 https://m.edsoo.ru/b9146bc0
IToBTOpEHue, 0000IIEHHE CHCTEMATH3AIUS
58 | sxpemmaromminos mommn. vowty mpoi | 1 Bubmiorexa LIOK
pett B P ’ ALy TP https://m.edso0.ru/56765e8b
U TUIOCKOCTBIO, IBYIPAHHBIX YIJIOB, YIJIOB
MEKTY TUIOCKOCTAMU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KoaudecTBo 9acoB

DJIeKTpOHHbIe HH(ppoBbIE

Jara
Ne i/ | Tema YpoKka KOHTPOJILHLIe HpaKanec]cne 06pa30BaTeJ’lLHLIe
Bceero U3yUYEeHUsS
padoTsI padoThbI pecypchl

1 Cdepa u map: meHTp, paauyc, IHameTp; 1 bubnuorexa [JOK
IUIONIA/Ib TIOBEPXHOCTH Chepbl https://m.edso0.ru/0341bc2b

2| nocxoort sacaremman mocrocts cpepe | 1 Butimozexa LIOK

’ pe; https://m.edsoo.ru/bed12a43
TJ101A]Tb CHEepHI

3 N3obpaxenue cdepsl, mapa Ha MIOCKOCTH. 1 bubnuoreka [JOK
Ceuenus mapa https://m.edsoo.ru/bc15f7{2

y | e nnepoer oo | Bumorea 110K
1 AP N P ’ https://m.edso0.ru/6054b8c1
MAJTUHIPUYECKON MOBEPXHOCTH

S| nosepwaoon, oopusiouan nooss mrowaze | 1 ubmotera LIOK

pxH » OOPA3YIOII > THIoTHan https://m.edso0.ru/188f6216
OOKOBOH U MOJHON MOBEPXHOCTH
N300paxkenne nuInHApa Ha MIIOCKOCTH.

6 Pa3pépTka nmnunapa. CedeHus MUIMHIPA 1 bu6mmoreka [IOK
(TI0CKOCTBIO, MapajuICIbHOM WK https://m.edsoo.ru/016e25eb
MIEPIEeHIUKYIIPHOM OCH IIMJINHAPA)

7| conmtaccxoft noseputtocts, oo mepra ) bubmiorera LIOK

N b ’ P https://m.edsoo.ru/c94ba09b
KOHMYECKOU MOBEPXHOCTH
o | o comoname nsepun, opuvonas | Bumorea 10K
> TWIOTHaz https://m.edsoo0.ru/897dd3b2
MIOBEPXHOCTHU

9 YceuéHHbIN KOHYC: 00pa3yrolue 1 BhICOTA; 1 bubnunoreka [JOK
OCHOBaHHs ¥ OOKOBasi MOBEPXHOCTh https://m.edsoo.ru/1468bab3

10| Passiprra wonyen. Conermn xomycn ) ubmiorera LIOK

P yea. oY https://m.edsoo.ru/Obde1be8
(TI0CKOCTHIO, NapaJIeIbHOW OCHOBAHUIO, U
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TIJIOCKOCTBIO, TPOXOISIIEH Yepe3 BEPIINHY)

11

KomOunanus ten BpameHus u

bu6mmoreka [{OK

MHOTOTPaHHUKOB https://m.edsoo.ru/3cefl0e5
12| cepa. smucanman s ororpammk i Bu6miorera LIOK
Teno BpameHus https://m.edso0.ru/0b136158
13 [Tousatue 06 00bEMe. OCHOBHBIE CBOMCTBA bubmuoreka [JOK
00BEMOB Ten https://m.edsoo.ru/26a03fb7
. bubmmoreka [{OK
14 | Obeeum wammipa, Koiyea . /im ecso0 r/SB13087h
. bubmmoreka [IOK
15 | O6wéu mrapa i momas chepo! s,/ e0s00 1/d189bde?
16| Coommomens wesy nowtazomn Bubmiorera LLOK
MOBEPXHOCTEN, 00bEMAMHU 1T0T00HBIX TEN https://m.edsoo.ru/810cfleb
17 KonTtponpHas padota no temam "Tema bubmuorexa [JOK
BpamieHus" u "O0beMbl Tea" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha MII0CKOCTH ¥ B IPOCTPAHCTBE BH6H_HOTeKa LIOK
https://m.edsoo.ru/5caefclb
19 CrnoxeHue ¥ BBIYUTAaHUE BEKTOPOB bubmorexa LIOK
https://m.edsoo.ru/23f4f089
20 YMHOXEHHEe BEKTOpa Ha YHCIIO bubmorexa [IOK
https://m.edsoo.ru/dee379eb
21| neromamapimn sesropiu, Mpasio bubmorera LIOK
- https://m.edsoo.ru/a28fd74e
29 Pemenue 3aiay, cBsI3aHHBIX C IPUMEHEHUEM bubnunoreka [JOK
[IPaBHJI ICHCTBHI C BEKTOpaMU https://m.edsoo.ru/5a827900
23 KoopanHaTHO-BEKTOPHBIN METOA IIPU bubnuoreka [IOK
pelIeHNH TeOMETPUUECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
24 [IpssMOoyroipHas cucTeMa KOOpIAUHAT B bubnuorexa [IOK

IIPOCTPAaHCTBC. KOOpI[I/IHaTBI BCKTOpA.

https://m.edsoo.ru/48db7058
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https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058

[Ipocrenmue 3aga4u B KOOpAMHATAX

o5 VYroa mexay Bekropamu. CkaliipHOE 1 bubnuorexa [JOK
NPOM3BEJICHNE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beruncnenue yriioB Mexay IpsiMbIMU U 1 bubnuorexa [JOK
IJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
27 KonTtposneHast padota no Teme "BekTops! u 1 bubnuorexa [JOK
KOOPJIMHATHI B IPOCTpPaHCTBE" https://m.edsoo.ru/77c22fc5
28| swrmnh, Ocnonmte gy, oo teopenst | 1 BuGmioera LIOK
’ YPHl, - Teop https://m.edsoo.ru/1780ba5d
Kypca IUITaHUMETPHH
29| swrnnt, Ocnonmte s, dasron teopenst | 1 BuGmorera LIOK
: YP®L, - Teop https://m.eds00.ru/078cd184
Kypca IUITaHUMETPHH
o | Moo sbobmeme s v | B 10K
e B 8 https://m.edso0.ru/7491efe0
pelieHus
o | Moo cSobueme n wrovamems | B 10K
e p s https://m.edsoo.ru/4dffda97
pelieHus
32| s, Ocxonmute dtypu, s, reopouss | 1 BuGmrorexa LIOK
’ M > TEOP https://m.edsoo.ru/74b2ad91
Kypca CTepeoMeTpHH
bu6mmoreka [JOK
33 Hrorosas koHTpoabHas paboTa 1 https://m.edsoo.rulec24dfc?
34 [ToBTOpeHue, 06001IeHNE U cUCTeMaTU3aus 1 bubnnoreka [JOK
3HaHUH https://m.edsoo.ru/f465d10e
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
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