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MOSICHUTEJIBHAS 3AITUCKA

Pabouas nporpamma yuebHoro Kypca «I'eomerpusi» 6a30Boro ypoBHs i oOydaromuxcs 10 —
11 xiaccoB paspaboTtana Ha ocHOBe DenepalibHOrO TOCYAapCTBEHHOT0 00pa30BaTeIbHOTO CTaHIapTa
cpeanero odmero oOpa3oBaHus, C YUETOM COBPEMEHHBIX MHPOBBIX TPEOOBAHHM, MPEIBbIBISIEMBIX K
MaTeMaTHYECKOMY OOpa30BaHHIO, M TPATUIMKA POCCUHCKOro oOpa3oBaHUs. Peamuzamusi mporpammbl
o0ecrieynBaeT OBJIAJICHHE KITFOUEBBIMUA KOMIIETCHIIUSMH, COCTABIISIONIMMH OCHOBY IS CAMOPA3BUTHUS
U HENPEPHIBHOTO 00pa30BaHMs, IEIOCTHOCTh OOMICKYJIBTYPHOTO, JIMYHOCTHOTO M ITO3HABATEIBHOTO
pa3BUTHA JUYHOCTH 00YYAIOILNXCS.

HEJA U3YUYEHHUS YYEBHOI'O KYPCA

BaxxHocTh yueOHOT0 Kypca reOMETpUHU Ha YPOBHE CPEIHEro 001Iero oopa3zoBaHus 00yCIOBICHA
MPAKTUYECKOH 3HAYMMOCTBIO METAIPEJMETHBIX M MPEIAMETHBIX PE3yIbTaTOB OOYYCHUS T€OMETPUH B
HANpaBICHUU  JMYHOCTHOTO  pa3BUTHA  oOydarommuxcs, (GopMupoBaHus  (yHKIHOHAIBHOMN
MaTeMaTHYECKON TPAMOTHOCTH, M3YYCHUS JPYTrUX y4eOHBIX AMCIUILUIMH. Pa3BuTHe y 0Oydarommxcs
NPaBUJIBHBIX TPEACTABICHUI O CYIIHOCTH U TPOUCXOXKICHHUHM TE€OMETPUYECKUX aOCTPaKIIH,
COOTHOILICHUH PEaJbHOTO M UIACATBHOT0, XapaKTepe OTPAKCHUST MAaTEMaTHUECKOW HAYKOW SIBICHUU U
MPOIIECCOB PEaJbHOIO MHpa, MECTE€ TI'E€OMETPUU B CHCTEME HayK W pOJM MaTeMaTU4eCKOTO
MOJICJIMPOBAaHUSI B HAay4yHOM IO3HAHMM M B MPAKTHKE CIOCOOCTBYET (OPMHPOBAHUIO HAYYHOTO
MHUpPOBO33PEHUSI yYallUXCs, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAWMBIX /IS aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus SBISIETCS OHUM U3 OA30BBIX MPEIMETOB HA YPOBHE CPEIHETO 00IIIero oopa3zoBaHus,
TaKk Kak o00ecreyrnBaeT BO3MOXKHOCTh H3YUCHHS KaKk JHCHUIUIMH E€CTECTBCHHO-HAYYHOM
HAIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jloruueckoe MbIIUICHHE, (OPMHPYEMOE TIPU M3YyYCHHU OOYYArOIIUMHUCS MOHATUHHBIX OCHOB
TEOMETPHH U IIOCTPOCHUH IIETIOYKH JIOTHIECKUX YTBEPKICHUH B X0O/I€ PEIICHHs TeOMETPUYECKHX 33/1ad,
YMEHHUE BBIJBUTATh U ONPOBEPraTh TUIOTE3bI HEMOCPEICTBEHHO HCIIOJIB3YIOTCS MPU PEHICHUU 3a1ad
€CTECTBEHHO-HAYYHOTO IIUKJIA, B YACTHOCTH U3 Kypca (pHU3HKH.

YMeHue OpuEeHTHPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO BCEX 00JacTAX
TesITeTbHOCTH YentoBeka. OpHeHTAIHs YeIOBEKa BO BPEMEHH M IIPOCTPAHCTBE — HEOOXOIMMOE YCIIOBUE
€ro COIMAIBHOIO ObITHS, (hopMa OTPaXKEHHUS OKPY)KAIOLIEr0 MHUpa, YCIOBHE YCIIEUIHOIO MO3HAHUS U
aKTUBHOTO TpeoOpa3oBaHUsl JEHCTBUTEIBHOCTH. OmepHpoBaHHE NPOCTPAHCTBEHHBIMH OOpa3zaMu
00beIUHSET pa3Hble BUbI YIeOHOW U TPYAOBOM JNEATEILHOCTH, SBISAETCA OJHUM U3 IPOPECCHOHATBHO
Ba)XHBIX KA4eCTB, MIOITOMY aKTyaslbHa 3ajada (pOpMHUPOBAaHUS y OOYYAIOMIUXCS MPOCTPAHCTBEHHOTO
MBILUIEHHUS KaK Pa3HOBUAHOCTH 0OPa3HOIO MBIIUIEHHUS — CYIIECTBEHHOTO KOMIIOHEHTA B MOATOTOBKE
K MIPAKTUYECKOHN IEATEILHOCTH 110 MHOTUM HAITPABIICHHSIM.

Ilenb ocBoeHust mporpamMmMbl ydeOHoro kypca «I'eomerpus» Ha 6a30BOM ypoBHE OOydeHUS —
0011e00pazoBaTebHOE U O0IIEKYIBTYPHOE PA3BUTHE 00 yUAIOIIMUXCS Yepe3 00eCTieueHre BO3MOKXHOCTH
NpUOOpPETEeHUs] M  UCIOJIb30BAaHUS CHUCTEMAaTHUECKUX T€OMETPHUECKMX 3HAaHUM U  JIefCTBHUH,
Cenu(UYHBIX ~ T€OMETPUH, BO3MOXXHOCTH  YCHEIIHOTO  TPOJOJDKEHHsT  00pa3oBaHUs IO
CMELUANBHOCTSM, HE CBS3aHHBIM C MPHUKJIAIHBIM UCIOJIB30BAHUEM I€OMETPHUH.

[Tporpamma mo reoMeTpuu Ha 0a30BOM YpOBHE IMpeqHa3HaueHa Il OOYYaIOUIMXCS CpeIHEH
IIKOJIbl, HE UCTIBITHIBABIIMX 3HAYNTENIBHBIX 3aTPYJHEHUN Ha YpOBHE OCHOBHOTO 00IIeTr0 00pa3oBaHusl.
Takum o6pazom, oOyuaromuecst Ha 6a30BOM YPOBHE JIOKHBI OCBOUTH OOIINE MATEMAaTHUYECKIE YMECHU S,
CBSI3aHHBIE CO CIIEU(PHUKON TeOMETPHH U HEOOXOIUMBIE JUTSI )KU3HU B COBpeMEHHOM ob1ecTBe. Kpome
3TOTO, OHM UMEIOT BO3MOXKHOCTh U3YUUTh TEOMETPHUIO O0Jiee TITy00KO, €CITH B JATbHEHIIIEM BOSHUKHET
HE00X0AUMOCTh B T€OMETPUUYECKHUX 3HAHUSX B MPO(HECCHOHAIBHON e TeTbHOCTH.

JlocTrokeHNe IeMH OCBOCHHUS TPOTPaMMBI  00ECIEUMBACTCS PEIICHHEM COOTBETCTBYIOIIMX
3ajgau. [IpuopureTHBIMU 3a1auaMu OcBoeHHUs Kypca «I'eomerpum» Ha 6a3zoBoMm ypoBHe B 10—11
KJ1accax sIBIISTFOTCS:

. ¢dbopMHpOBaHUE MPEICTABICHUS O TEOMETPHUH KaK 4YacTH MHUPOBOM KYJIbTYyphl H
OCO3HaHHE €€ B3aMMOCBSI3U C OKPYKAIOIIIM MUPOM;



. dbopMUpOBaHHE TIPEACTABICHUS O MHOTOIPAaHHUKAX U Telax BpalleHuss Kak o
BOXHEHIINX MATEeMATHYECKUX MOJIENSIX, MO3BOJISIONIMX OIUCHIBATh M HM3ydaTh pPa3HbIC SBICHUS
OKpY>KaIOILIEro MUpa;

. ¢dbopmMHupoBaHHE YMEHHS DPACIO3HABaTh Ha YEpPTEkKaxX, MOACISAX U B PEaTbHOM MHUPE
MHOI'OTPaHHUKH U Te€jla BPALLECHHUS;

. OBIIQJICHUE METOJAAaMU pEHICHUs 3aJad Ha I[OCTPOSHHS Ha H300pakeHUsIX
IIPOCTPAHCTBEHHBIX (pUryp;

. (dbopMHpOBaHHE YMEHHUSI ONEPHPOBATH OCHOBHBIMH MOHATHUSMH O MHOTOTPaHHHKAX U
TeJax BpallleHUs U UX OCHOBHBIMH CBOMCTBaMU;

. OBJIAJICHUE aNTOPUTMAMM PEIIEHHUs] OCHOBHBIX THIIOB 3a1ad; (HOpMUPOBAHHE YMEHUs

IIPOBOAWTE HCCJIIOKHBIC JOKA3aTCIbHBIC PACCYKACHUA B XO0A€ PCIICHHA CTCPCOMETPHUYCCKUX 3alad U
3aaa4 C MPaKTUUICCKHUM COACPKAHHUECM

. pa3BUTHE HHTEUIEKTYQJIbHBIX M  TBOPYECKHMX  CIOCOOHOCTEH  OOydarommxcs,
MMO3HABATEJIbHOW aKTUBHOCTH, UCCIIECOBATEIIbCKUX YMEHHUM, KPUTUUHOCTH MBIIIJICHUS;
. dbopMupoBanre (QYHKIIMOHAIBHONH TPAaMOTHOCTH, PEJIEBAHTHON T'€OMETPUU: YMEHUE

pacro3HaBaTh MPOSIBICHUS T€OMETPHUECKUX TMOHATHIA, OOBEKTOB M 3aKOHOMEPHOCTEH B pEalbHBIX
KU3HEHHBIX CUTYallUsX U MPU U3YUYEHUH JIPYTUX Y4E€OHBIX MPEIMETOB, NPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POPMYIMPOBATH WX HA SI3BIKE TEOMETPUU U CO3/1aBaTh F€OMETPHUECKUE MOJIEIIH,
IPUMEHSATh OCBOEHHBI I€OMETPUYECKUN ammapar JJis pelleHusl NPaKTUKO-OpUEHTHUPOBAHHBIX 3a/1a4,
MHTEPIPETHPOBATH U OICHUBATH MOJTYYCHHBIC PE3YJIbTATHI.

OTnu4uTeNbHOM OCOOEHHOCTBIO MPOTPAMMBI SIBJIIETCSI BKJIIOUYEHHE B KypC CTEpEOMETPUU B
Haydaje ero M3ydeHWs 3a/ad, pellacMbIX Ha YPOBHE HHTYHTHBHOTO IO3HAHUSA, M OMNpPEICIEHHBIM
o0pa3oM opraHu3oBaHHass pa0oTa HaJ HHMMH, YTO CIIOCOOCTBYIOT pPa3BUTHIO JIOTHUECKOTO U
MPOCTPAHCTBEHHOTO MBIIIJICHHS, CTUMYJIHPYET MPOTEKaHUE WHTYUTHBHBIX IPOILIECCOB, MOTHBHPYET K
JanbHEeHIIeMy U3yYeHHIO ITpeIMeTa.

[lpeamourenne OTHAETCS  HATIATHO-KOHCTPYKTUBHOMY METOAY OOYYeHHs, TO €cCTb
TEOPETUYECKHE 3HaHUS HMEIOT B CBOEM OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTUYECKOM
NeSTeNbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX IMPEICTABICHUN Yy YYaIIUXCS B Kypce CTEPEOMETPUHU
NPOBOJUTCS 3a CYET pelIeHMs 3ajad Ha CO3JaHhe MPOCTPAHCTBEHHBIX O0pa3oB M 3ajady Ha
ONEpUpPOBAaHUE NPOCTPAHCTBEHHBIMU oOpa3zamu. Co3gaHue o0paza MPOBOAMTCS C OMNOPOH Ha
HarJsIHOCTh, a ONEPUpPOBaHUE OOpa3oOM —B YCIOBHUSAX OTBJICUEHUS OT HArJSAHOCTH, MBICIEHHOTO
M3MEHEHHS €r0 HCXOJHOTO CO/IePIKaHusl.

OcHOBHBIE cofiepkaTesbHble IMHUM Kypca «I'eomerpun» B 10—11 knaccax: «MHOTOrpaHHUKNY,
«[Ipsimple W TIOCKOCTH B TmpocTpaHcTBe», «Tema BpameHus», «BeKTOpsl W KOOpIWHATHI B
npoctpaHcTBe». DopMupoBaHHUEe JOrHYECKHX YMEHUH pacipeaessieTcs He TOIbKO M0 COAep KaTeIbHbIM
JIUHUSAM, HO U 10 ToJIaM 00y4YeHUsl Ha YPOBHE CPEHETO 00IIero oopa3oBaHusl.

Copneprxanne oO6pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM Pe3ybTaTaM OCBOEHHUS paboueid
MPOTPaMMBI, paclpeneN€HHbIM 10 ToAaM OOy4YeHHs, CTPYKTYPHPOBAHO TaKHMM 00pa3oM, YTOOBI
OBJI/ICHUE TE€OMETPHUUECKUMHU TOHATUAMU M HAaBBIKAMH OCYIIECTBIISJIOCH IIOCIEAOBATEIEHO |
MOCTYIATENLHO, C COOIOCHUEM TPUHIIUIIA TIPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIOYAINCH B
O0IIYI0 CHCTEMY IeOMETPUUYECKHUX MPEJICTaBICHUH 00yJaroIXCsl, pacIupsis U yriryossis e€, oopasys
MIPOYHBIC MHOXXECTBEHHBIE CBSI3H.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIUVIAHE

Ha uzyuenne reomerpuun oTBoAUTCA 2 yaca B HeAento B 10 knacce u 1 yac B Henemo B 11 kitacce,
BCETO 3a J1Ba roja ooy4yenus - 102 yueOHbIX Haca.



COJAEP)KAHHUE YYEBHOI'O KYPCA

10 KUIIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATHSA cTepeoMeTpHuH. Touka, mpsimasi, TIOCKOCTh, TPOCTpaHcTBO. [loHsTHE 00
aKCUOMAaTHYECKOM IIOCTPOEHUHU CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHUHU U CIICICTBUS U3 HUX.

B3aumHOe pacnosokeHue MpsIMbIX B IPOCTPAHCTBE: IIEPECEKAOLIUECs, NapajuleJIbHbIE U
CKpeIlnBaoIuecs npsamseie. [lapamienbHOCTs NPAMBIX U IUNIOCKOCTEH B IIPOCTPAHCTBE: MapajlleIbHbIe
IIpsIMBIE B IPOCTPAHCTBE; NAapPAJUIEIBbHOCTD TPEX MPSIMBIX; MAPAIIIEIBHOCTD IPSIMON U IIIIOCKOCTH. Y TJIbI
C COHAIpaBJICHHBIMM CTOPOHAaMH; YIrojd MEXIy MpsAMBIMM B IpocTpaHCTBe. [lapamnensHOCTH
IJIOCKOCTEM: IapajulelbHbIE IUIOCKOCTH; CBOMCTBAa MApauleNIbHBIX IUIOCKOCTeW. IIpocreimmue
IIPOCTPAHCTBEHHBIE (PUTYPHI HA MIJIOCKOCTU: TETPa’p, KyO, napajuieienumnen; NoCTpOeHUE CeUeHHH.

[leprieHAUKYIAPHOCTD MPSAMOM M IUIOCKOCTU: NMEPHEHAUKYISIPHBIE MPSMbIE B IIPOCTPAHCTBE,
IIpsIMbIE NIApaJuIECIbHbIEC U NEPIICHIUKYIIIPHBIE K IITIOCKOCTH, IPU3HAK NIEPICHAUKYIISIPHOCTH IIPSIMON 1
IJIOCKOCTH, TEOPEMA O MPSMOM MEPIEHAUKYISAPHON IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJ MEKIY
IPSIMON M IUIOCKOCTBIO; IBYTPaHHBIA YroJl, JIMHEHHBIA yroj ABYyrpaHHoro yriua. [lepnenaukynsap u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JIO IJIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 IMJIOCKOCTH, IMPOEKIUs
¢burypel Ha IJIOCKOCTb. llepneHIuKyISIpHOCTh IUIOCKOCTEW: NMPHU3HAK IMEPIEeHAMKYISIPHOCTH ABYX
mrockocreil. Teopema 0 TpEX MepHEeHIUKYIISIpax.

MHOTrOrpaHHUKH

[ToHsiTHE MHOTOrpaHHUKA, OCHOBHBIE AJIEMEHTHl MHOI'OIPAHHUKA, BBIIYKJIBIE U HEBBIIYKJIbIE
MHOTOTPaHHHUKH; pa3BEPTKa MHOrorpaHHuka. IIpusma: N-yrosnbHas npusma; I'paHd U OCHOBAHHUSA
MIPU3MBI; IIpsiMasi 1 HaKJIOHHAs MpU3Mbl; OOKOBas U IOJIHAs MOBEPXHOCTH NMpu3Msbl. [lapamnenenunen,
IIPSIMOYTOJIBHBIM TIapajulelienunel U ero cBoicrsa. [Iupamupa: N-yrojgpHas NUpaMuia, TpaHU H
OCHOBAaHHE NHpPaMHUIbI, OOKOBas W TOJHAs IOBEPXHOCTh MUPAMUIbI; NpPAaBWIbHAS W yCEUEHHAs
UpaMua. DJIEMEHThl NpU3Mbl U nupamuiabl. [IpaBUiIbHbIE MHOTOTPAaHHUKU: TOHATHE NPABUIBHOIO
MHOTOTpaHHMKA; PaBUJIbHAs PU3Ma U NPaBUIIbHAS IMPAMK/IA; IPABUIIbHAS TPEYToJIbHAs NUPAMUJIA U
NpaBUIBHBIN TeTpadap; Ky0. IIpeacTaBienne o MpaBUIIbHBIX MHOTOTPAHHUKAX: OKTAdIp, 10JEKadIp U
ukocadip. CedyeHus MpU3Mbl U TUPAMHU/IBL.

CHuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOUKH, IPSIMOH, INIOCKOCTH. DJIIEMEHTHI
CUMMETpUU B IUpaMUJaX, Napasuieenune1aX, paBUIbHbBIX MHOTOTpaHHUKAX.

Bbruucnenue 31eMEHTOB MHOTOIpaHHHMKOB: pEOpa, AuaroHanu, yriasl. Ilinomanbs GokoBoi
MOBEPXHOCTU U TOJHOW MOBEPXHOCTU NPSIMOM MPU3MBI, IUIOIIAJb OCHOBaHMil, TeopeMa O OOKOBOM
MOBEPXHOCTU MpsiMOM mpu3Mbl. [lnomane OOKOBOM MOBEPXHOCTH M MOBEPXHOCTH IPABHIBHOMN
NUpaMHJIbl, TeopeMa o Iuiomiaau yceuéHHol mupamuzabl. [lonstue 06 o6béme. OOBEM NMUpPaMUIBL,
IIPU3MBI.

[Tono6ubIe Tena B npoctpaHcTBe. COOTHOMIEHUS MEXY MJIOLIAASIMU TOBEPXHOCTEH, 00BEMaMU
MOJIOOHBIX Te.

11 KJIACC

Tesa BpaleHus

[Munuaapuyeckas MOBEPXHOCTb, OOpasyollue MWIMHAPUYECKOM  IMOBEPXHOCTH, OCh
WIMHAPUYECKOH nmoBepXHOCTU. [{unuHap: ocHOBaHMsA U O0KOBas MOBEPXHOCTb, 00pa3yromas u OcCh;
ionaib O00KOBOM M MOJTHON MOBEPXHOCTH.

Konnueckasi MOBEpXHOCTb, OOpa3ylollMe KOHWYECKOH TIOBEPXHOCTH, OCb U BepIIMHA
KOHUYeckoi nmoBepxHocTu. KoHyc: ocHOBaHMe U BeplliMHA, 00pa3yroas U oCh; IIOMaas OOKOBOM U
MIOJTHOM MOBEPXHOCTHU. Y CEYEHHBIN KOHYC: 00pa3yrollire U BEICOTa; OCHOBAHUS U OOKOBasi TOBEPXHOCTH.

Chepa um map: ueHTp, paauyc, IUaMeTp; IUIOUIaAb IOBEPXHOCTH cdepbl. B3aumHoe
pacriosio’keHue cepbl U INIOCKOCTH; KacaTesbHas IIIOCKOCTh K cepe; miomazs chepsl.

N306paxenue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka HuaMHApa U KOHyca.

KomOuHamu Ten BpameHuss ¥ MHOTOTPaHHUKOB. MHOTOrpaHHMK, OMMCAaHHBINA OKOJIO CQepsl;
cdepa, BliMcaHHasi B MHOTOTPAHHUK, WM TEJIO0 BpallleHUs.

[Tousitue 06 06BEMe. OCHOBHBIE CBOICTBA 00bEMOB Tel. Teopema 06 00bEME MPSAMOYTOJIBHOTO
napajiesienunesa u cineacTsus u3 He€. O0bEM nuanHapa, konyca. O0BEM 1apa U miomaab chepsl.



[TonoGHbIe Tena B mpocTpancTBe. COOTHOMICHUSI MEXKTY TIONIAISIMH TOBEPXHOCTEH, 00bEMaMu
MOAOOHBIX TEJI.

Ceuenus uunuHapa (mapayuieIbHO U NMEPHeHANKYIISIPHO OCH), CEYeHHUs KOoHyca (TapaienbHoe
OCHOBAHUIO U MPOXO/ISIIIEe Yepe3 BEPIIMHY), CEUCHUS IIapa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha muockoctu u B mpoctpancTBe. CI0KEHHE M BBIUUTAHHE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha 4ucio. Pa3noxkeHwe BeKTOpa IO TpEM HEKOMIUIAHApHBIM BekTopam. [IpaBuiio
napajenenurena. Pemenue 3anay, CBSI3aHHBIX C NPUMEHEHUEM IPABUI JEHUCTBUU C BEKTOpPAMM.
[IpssMmoyronbHas cuctema koopauHat B nmpoctpaHcTBe. Koopaunarsl BekTopa. [Ipocreiimue 3anaun B
KOOpAMHATaX. YTON MEXIy Bekropamu. CkajsipHOE MPOU3BEICHUE BEKTOPOB. BbIuncieHue yrion
MEXIy NPSIMBIMU U TUIOCKOCTSMU. KOOpAMHATHO-BEKTOPHBIM METOJ NPHU PEIICHUH I€OMETPUUYECKUX
3az1ad.

IHJIAHUPYEMBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3YJIbTATHBI

JImdHOCTHBIE pe3yNnbTaThl OCBOEHHS MpOrpaMMbl ydeOHOro mpeamera «MaTemaTHKay
XapaKTepU3yIOTCS:

I'paxxnanckoe BocnuTanue:

c(hOpMUPOBAHHOCTHIO IPAXKIAHCKON MO3UIIMN 00YUaIOIIEr0Cs KaK aKTUBHOTO M OTBETCTBEHHOTO
YJieHa POCCHUUCKOro OOIIeCTBa, MPEACTABICHHEM O MaTeMaTHYEeCKHX OCHOBaX (YyHKIIMOHHPOBAHUSA
Pa3IMYHBIX CTPYKTYp, SIBICHUM, TMPOIEAYp TPaxTaHCKOro ooOimecTBa (BBIOOPHI, OMPOCHI W TIP.),
YMEHHEM B3aWMOJICWCTBOBATh C COIMAIBHBIMU WHCTUTYTAMH B COOTBETCTBHHM C WX (YHKIUSMU U
Ha3HAYCHHUEM.

IHaTpuoTrnyeckoe BociuTaHue:

c(OpPMUPOBAHHOCTBIO POCCUMCKON Tpa)kJaHCKOM HACHTUYHOCTH, YBOKEHUS K MPOILIOMY U
HACTOSIIIEMY POCCUMCKON MAaTeMaTHK{, HEHHOCTHBIM OTHOILIEHUEM K JOCTHIKEHHSIM POCCHUHCKHUX
MAaTEMaTUKOB U POCCHUICKOM MAaTEMATHYECKOM LIKOJIbI, K MCIOJb30BAHUIO ATUX JTOCTHKCHUHN B APYTUX
HayKaX, TEXHOJIOTHIX, cepax IKOHOMHUKHU.

JIyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAHUEM JIYXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoaa; ChOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUS, ITHYECKOTO MOBEJIEHNUS, CBA3aHHOTO C MIPAKTUYECKUM MPUMEHEHNEM JOCTHKEHUN HAyKU U
JeSITeNbHOCTBIO YIEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/1a B TOCTPOCHHUE YCTONYUBOTO OYIYyIIETO.

JcTeTHYecKoe BOCIUTAHME:

ACTETUYECKUM OTHOIICHHEM K MHUPY, BKJIIOYas 3CTETUKY MAaT€MaTUYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a/lay, PEIICHWH, PACCYXACHUI; BOCIPUUMYHUBOCTHIO K MATEMAaTHYECKUM acCIeKTam
pa3IMYHBIX BUJIOB HCKYCCTBA.

Du3nyecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMEHUS MPUMEHSATh MaTeMaTHYeCKUe 3HAHMs B MHTEpecax 3I0pOBOTO U
0e3omacHOr0 o0pa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO (30pOBOE MHTAHHE,
cOamaHCHUPOBAHHBIA PEXXHUM 3aHATHI M OTAbIXa, peryispHas Qu3ndeckas akTUBHOCTH); PU3NIECKOTO
COBEPIIIEHCTBOBAHUS, TIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOM JESITEIILHOCTHIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYIOJIIOOWS; HHTEPECOM K Pa3IUIHBIM chepam
mpoecCHOHANEHON NIeATENHHOCTH, CBSI3aHHBIM C MaTEeMaTHKOW W €€ MPHIOKEHUSIMU, yMEHUEM
COBEpIIAaTh OCO3HAHHBIA BHIOOP Oyaymied mpodeccru W peaan30BBIBaTh COOCTBEHHBIC >KU3HEHHBIC
IUTaHBI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3OBaHHI0 U CaMOOOPAa30BAHHIO HA
MPOTSDKCHUHM BCEW JKU3HM, TOTOBHOCTHIO K AKTHBHOMY YYAaCTHIO B PEIICHUH MPAKTHUYECKUX 3a]1a4
MaTeMaTUYeCKOW HANpPaBIEHHOCTH.

JKO0JIOTHYeCKOe BOCIIUTAHUE:

c()OPMUPOBAHHOCTBIO  DKOJIOTMUECKON KYyIbTYpbl, TOHUMAHHEM BIHUSHUS COIHAIBHO-
9KOHOMHUYECKUX MPOIECCOB Ha COCTOSIHHUE TTPUPOTHON 1 COIIMATIEHOM CPeJIbl, 0CO3HAHUEM TI100aTLHOTO
XapakTepa SKOJOTHYECKHX MpoOIeM; OpHEeHTalMeldl Ha MPUMEHEHHE MAaTeMaTUYeCKUX 3HAHUW s



pelieHns 3a1a4 B 00J1aCTH OKpYKarolllel cpebl, IUTAaHUPOBAHUS IOCTYIKOB U OIIEHKU UX BO3MOXKHBIX
IIOCJIEICTBUM JJISL OKPYKAIOLLEH CPEMBI.

LleHHOCTH HAYYHOI'O MO3HAHMSA:

c(OpPMHPOBAHHOCTHIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH ¥ OOLIECTBEHHOW MPAKTUKW, MTOHMMAaHUEM MaTeMaTH4eCKOW HayKu Kak c(epbl 4eloBEUeCKOU
JeSTeIbHOCTH, 3TAOB €€ Pa3BUTUS U 3HAUUMOCTH UIS PAa3BUTHUS LIMBUIM3ALIMHU; OBIAJCHHEM SI3BIKOM
MaTEeMaTUKd M MaTeMaTHYeCKOM KyJIbTypoill KaK CpeICTBOM II03HAHUS MHUPA; TOTOBHOCTHIO
OCYIIECTBISATH MPOEKTHYIO U UCCIIEIOBATEIbCKYIO AEITEIbHOCTh WHANBUIYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIe pe3yIbTaThl OCBOCHHUS MPOrpamMMbl ydeOHOro mpeamera «MaremaTukar
XapaKTEepU3YIOTCS OBJIAJICHUEM YHUBEPCAIBHBIMU HO3ZHABAMENbHBIMU OCUCMBUIMU, YHUBEPCATIbHBIMU
KOMMYHUKAMUBHLIMU OCUCMBUAMU, YHUBEPCANbHBIMU PE2YIAMUBHBIMU OCUCEUIMU.

1) Yuueepcanvuvie nosnasamensusle oeticmsus, obecneuusaiom Gopmuposanue 6OA306bix
KOCHUMUBHBIX NPOYEcco8 00yYauuxcs (0c8oeHue Memooo8 NO3HAHUA OKPYHCarowe20 Mupd,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayull, ymeHut pabomams ¢ ungopmayueti).

Ba3oBble 1oruveckue aeicTBUA:

. BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK MATEeMAaTUYECKUX OOBEKTOB,
MOHATHI, OTHOIICHHA MEXIY TMOHSITHIMH, (OPMYIUPOBATH ONMPEACIICHUS MOHSITHIA, YCTaHABINBAThH
CYUIECCTBEHHBIH MpPH3HAK KIAcCU(UKALUM, OCHOBAaHUS Ui OOOOIICHHUS WM CpPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;

o BOCIIPHMHUMATD, (I)OpMYJ'II/IpOBaTL nu Hp606paSOBbIBaTB CYKACHUA: YTBCPAUTCIILHBIC U
OTpULATCIIBHBIC, CAMHUYHBIC, YACTHBIC U 06IIII/I€; YCJIOBHBIC,
o BBIABJIATD MATCMATHYCCKHEC 3dKOHOMCPHOCTH, B3AUMOCBA3HU U IIPOTUBOPCUUS B (baKTaX,

JTAHHBIX, HAOMIONCHUSIX U YTBEPKACHUSX; MpPeIaraTh KPUTEPUH JIJIsl BBISBICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

. JieNaTh BBIBOJABI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTHBHBIX M MHIYKTHBHBIX
YMO3aKIIIOUEHHUH, YMO3aKIIFOUEHHH 110 aHAJIOTUH;
. MIPOBOJUTH CAMOCTOSITENILHO J10KA3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPKIACHUH (TIpsSMble U

OT MMPOTUBHOT0), BEICTPaUBATh apI'yMEHTAIUIO0, IPUBOANUTH IPUMEPBI U KOHTPIPUMEPHI; 000CHOBBIBATH
COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

. BbIOMpATh croco0 pemeHUs yuyeOHOM 3amaun (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BpIOnpaTh Hanbosee MOAXOASAMINN ¢ YIETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBblie uccienoBare/bCKue 1eHCTBHA:

. UCIOJIb30BaTh  BOMPOCHI ~ KAaK  HCCIENOBATENIbCKMM  MHCTPYMEHT  IO3HAHMS;
(GbopMyIMpOBaTh BONPOCH], (UKCUPYIOIIUE NPOTUBOpEUHE, MPOOJeMy, YCTaHaBIMBAaTh HMCKOMOE M
JaHHOE, POPMUPOBATH THIIOTE3Y, APT'YMEHTUPOBATh CBOIO MMO3UIIUIO, MHEHHE;

. IIPOBOAUTH CAMOCTOATEIBHO CIUIAHUPOBAHHBIM OJKCIIEPUMEHT, MCCIEIOBAHUE 10
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTU4ecKoro OObeKTa, SIBIECHHUS, IPOLECcCa, BBISIBICHUIO
3aBUCUMOCTEH MeXly 00BEKTaMH, SIBICHUSMH, IPOIIECCaMH;

. CaMOoCTOSITENbHO (POPMYJIUPOBATh 00OOIIECHHSI ¥ BHIBOJIBI TIO pe3yiIbTaTaM MPOBEAEHHOTO
HAOJI0ICHUs, UCCIIeIOBaHUs, OLIEHHWBATh JOCTOBEPHOCTH IMOJYYEHHBIX pPe3yJbTaTOB, BBIBOJIOB U
00001IICHMI;

. IIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLECCA, a TAKKE BBIABUIATh MPEATIOIO0KEHHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

. BBISBJIATH JePUIUTHI HH()OPMAILIMH, TaHHbBIX, HEOOXOIMMBIX JIJIsl OTBETAa HA BOIIPOC U JUIsS
pellIeHns 3a/1a4H;

. BbIOMpaTh HH(OPMALMIO U3 MCTOYHUKOB pPA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMaTU3HPOBATh U UHTEPIIPETUPOBATH HH(POPMALINIO PA3INYHBIX BUAOB U (POPM IpeACTaBICHUS;

. CTPYKTYypuUpOBaTh HUHGOpMAIUIO, MPEACTaBIATh €€ B  pa3iMuHbIX (opmax,
WLTIOCTPUPOBATH rpaUuecKy;



. OLIEHUBAaTh HaA&KHOCTh HMHPOPMALUMU IO CaMOCTOATENIBHO CHOPMYIMPOBAHHBIM
KPUTEPHSIM.

2) VHugepcanvhvle KOMMYHUKAMUGHBIE Oetlicmaus, — 00ecneuugaom  CcQopmMupoSaHHOCb
COYUANBHBIX HABLIKOS 00YUAIOUUXCHL.

Oo0wmenne:

. BOCIIPUHUMATH M (OPMYIMPOBATH CYXIECHUS B COOTBETCTBUU C YCIOBUSMH H LEISIMH
00I1IeHUs; SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUYKY 3PEHMsI B YCTHBIX U IMCbMEHHBIX TEKCTaX,
JaBaTh NOSCHEHUSI 110 X0y PEIICHHUs 3a7a4l, KOMMEHTUPOBATh MOJIyYCHHBIH pE3ybTar;

. B X0/i€ 00CYXJIEHMsI 3aJaBaTh BOIPOCH] IO CYIIECTBY OOCYX/1aeMOW TeMbl, IPOOIEMBI,
peraeMoii 3ajauu, BEICKa3bIBaTh UCH, HAIICJICHHbBIE HAa TIOMCK PEIICHHS; COMTOCTABIISITH CBOU CYXICHUS
C CYXJIEHUSIMM JPYIMX Y4YaCTHHUKOB JHajora, OOHapyXXHBaThb pa3jMyhMe M CXOJCTBO IO3ULMHA; B
KOPPEKTHOH Gopme (HopMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

. IPEJCTABIATh PE3YNbTaThl PEIICHUS 3aJlaud, SKCIEPUMEHTa, UCCIEOBAaHUs, IPOCKTa;
CaMOCTOSITENTLHO BBIOMpATh (pOpMAT BBICTYIUICHUS C Y4ETOM 3334 MpPE3eHTAMH U O0COOEHHOCTEH
ayJAUTOPUH.

CoTpyaHunuecTBo:

. MIOHMMAaTbh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U MHAWBUYAIIbHOM paboThI pH
penieHnH y49eOHbBIX 3a/1a4; MPHHUMATh IIe7Tb COBMECTHOM JEATENIbHOCTH, INIAHUPOBATh OPTaHU3AIUI0
COBMECTHOHM paboThl, pacnpeaessaTh BUbl padoT, JOroBapuBaThCs, 00CYKIaTh MPOLECC U Pe3ysIbTaT
paboThI; 06001maTh MHEHHUS HECKOJIBKUX JIFO/ICH;

. y4acTBOBaTh B IPYNIOBBIX opmax paboThl (00CykIeHUsl, 0OOMEH MHEHUH, «MO3TOBbIE
IITYPMBI» ¥ UHBIEC); BBIOIHATH CBOIO YacTh paOOTHl U KOOPAMHHUPOBATH CBOU JEHCTBUSA C IPYTUMHU
YjieHaM{ KOMAaHJbl, OLCHMBAaTh KAauyeCTBO CBOErO BKJI3Ja B OOLIMIl NPOAYKT IO KPUTEPHUSIM,
cOpMyYIHPOBaHHBIM YYaCTHUKAMH B3aMMOACHCTBHSL.

3) Vuusepcanvuvie pecynamuesnsie oeticmeus, obecneuuaiom  GopMuposanue  CMbiCI08bIX
VCMAHOBOK U HCUSHEHHBIX HABbIKOG TUUHOCHIU.

Camoopranusanus:

. COCTABIIAATH TUIAH, AITOPUTM PEUICHHUS 3a7a9H, BEIOUPAThH CIIOCO0 pEeIIeHUs ¢ yYETOM
HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapHaHThI pEeUICHUH ¢ yu€TOM HOBOM MH(DOpMALINUL.

CaMOKOHTpPOJIb:

. BJIAJIETh HaBBIKAMHU [O3HABATEIBHON pe(IEKCHH KaKk OCO3HAaHHUS COBEPIIAEMBIX
JIEUCTBUI W MBICIUTENBHBIX MPOLECCOB, UX PEe3yJbTaTOB; BIAAETh CHOCO0AMH CaMOIPOBEPKH,
CaMOKOHTPOJISI TTPOIIECcca U pe3yabTaTa PEIICHNs MaTeMaTHIECKOW 3a/1auu;

. NpEeIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH PELICHUHU 3a/1aud, BHOCHTH
KOPPEKTHBBl B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, NTAHHBIX, HAWJIEHHBIX OIIUOOK,
BBISIBIICHHBIX TPYAHOCTEH;

. OLIEHUBATh COOTBETCTBHE pe3yJbTaTa IEIHM M YCIOBUSAM, OOBSICHATH TNPUYUHBI
JTOCTHIKEHUSI MJIM HEJOCTH)KEHUS Pe3yJbTaToOB AEATENIbHOCTH, HAXOJIUTh OIIMOKY, JaBaTh OLIEHKY
MPUOOPETEHHOMY OIIBITY.

NPEIMETHBIE PE3YJIbTATbBI

10 KUIIACC

OrnepupoBaTh NOHATUAMU: TOYKA, MPAMasi, INIOCKOCTb.

IIpuMeHATH aKCUOMBI CTEPEOMETPHUHU U CICACTBUS U3 HUX IIPU PELICHUU T€OMETPUUECKUX 3a1a4.

OrnepupoBaTh NOHATUAMU: TAPAILIEIBHOCTD U MEPIIEHINKYISIPHOCTD MPSAMBIX U INIOCKOCTEN.

KnaccugunupoBars B3auMHOE pacloiIokKeHNe MPSAMBIX U IUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh NOHATUAMU: JIBYTPAHHBIA Yroj, TpaHd ABYTPaHHOTO yria, pedpo JBYrpaHHOIO
yriia; JMHEHHBIN Yrojl ABYTPaHHOIO yIJia; TpajgyCcHas Mepa ABYI'PaHHOIO yIJIa.

OnepupoBaTh MOHATUSIMH: MHOTOTPAHHHMK, BBINYKJIBI W HEBBINYKJIBIH MHOTOIPAHHUK,
3JIEMEHTBHl MHOTOI'PaHHUKA, IPABUIIbHBI MHOTOTPaHHHUK.



Pacnio3HaBaTh OCHOBHBIC BHUJBl MHOTOTPAaHHUKOB (MUpamMpaa; HpU3Ma, IPSMOYTOJIBHBIN
napajJiesienumne, Kyo).

KnaccuuuupoBaTb MHOTOTpaHHUKH, BHIOUpAsi OCHOBAHUS IS KJIACCU(PHUKAIMU (BBITYKIIBIC U
HEBBIITYKJIBIC MHOTOTPAaHHUKH; NpPaBWIbHBIE MHOTOTPAHHHMKH; IpPSIMbIe W HAKJIOHHBIC MPU3MBI,
HapasuIeIICUIIC/IbI).

OnepupoBaTh NOHATHAMH: CEKYIIasi TNIOCKOCTh, CEYCHHE MHOTOTPAHHUKOB.

OOBSCHSATH MPUHLUIIBI IOCTPOCHUS CEYCHUI, HCIIONIB3Ysl METOJI CIICIIOB.

CTpouTh CEUCHHs MHOTOIPAaHHUKOB METOJIOM CJICJIOB, BBINOJHATH (BBIHOCHBIE) IIJIOCKUE
YEPTEIKH U3 PUCYHKOB IPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemath 3amaun Ha HAXOXJIECHHE T'€OMETPUYECKUX BEIMYMH IO 00pas3laM MM ajJropHUTMam,
HPUMEHSISI U3BECTHBIC aHATUTUYECKHE METObI [IPU PELICHUH CTaHIAPTHBIX MAaTEMAaTHYECKUX 3a/1a4 Ha
BBIYHCJICHUE PACCTOSIHUI MEXK/Ty IBYMsl TOYKaMH, OT TOYKH JIO TIPSIMOH, OT TOUKH JI0 INTOCKOCTH, MEXKIY
CKPELIMBAIOIIMUCS IPSMBIMH.

Pemiath 3amaun Ha HAXOXJIEHHE T'€OMETPUYECKUX BEIMYMH IO 00pas3laM MM ajJrOpHUTMaM,
HPUMEHSISI U3BECTHBIC aHATUTUYECKHE METO/bI [IPU PELICHUH CTaHIAPTHBIX MATEMAaTHUSCKUX 3a/1a4 Ha
BBIYKCJICHUE YIJIOB MEXIY CKPCUIMBAIOUIMMUCS MPSIMBIMH, MEXKIY HPSAMOU U IJIOCKOCTHIO, MEXKIY
IUIOCKOCTSIMH, IByTPaHHBIX YIJIOB.

Bbrunciste 00bEMBI M IUIOMIAMU MOBEPXHOCTEH MHOTOTPaHHHMKOB (TIpU3Ma, MUpaMKIa) C
OpUMEHEHHEM (OpPMYII; BBIYUCISATH COOTHOIICHUS MEXKIY IUIOMAIIMU IOBEPXHOCTEH, 00bEMamu
M0JIOOHBIX MHOTOTPAHHUKOB.

OmnepupoBaTh NOHATHUSMH: CHMMETPHSI B IIPOCTPAHCTBE; LEHTP, OCh U IUIOCKOCTh CHMMETPHH;
LEHTP, OCh U TIOCKOCTh CHMMETPUH (PUTYPBI.

UM3Bnekats, MpeoOpa3oBbIBaTh M HHTEPIPETHPOBATH HH(OPMAIMIO O MPOCTPAHCTBEHHBIX
TeOMETPUYCCKUX (PUTypax, MPEACTABICHHYIO Ha YePTEkKax U PUCYHKAX.

[IpyMeHATh  reoMeTpuyecKkue  (akThl Ul PEIICHUs  CTEPEOMETPUYCCKHX  3ajad,
MPE/NOJIAraroIuX HECKOJIBKO IIAroB PEIICHUS, €CIIU YCIOBHUS IPUMEHECHUS 3a1aHbl B IBHOU (opme.

[IpuMeHsTh MPOCTENIINE TPOTPAMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI
NPU PEIICHUN CTEPEOMETPHUCSCKHX 3a/1au.

[IpuBOAUTE MPUMEpPHI MATEMAaTHUECKUX 3aKOHOMEPHOCTEH B MPHUPOJIE M KU3HHU, PACIIO3HABATH
MPOSIBJICHHUE 3aKOHOB TE€OMETPHH B UCKYCCTBE.

[IpuMeHATh MONyYEeHHBbIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh peabHBIE CUTyallud W
NPUMEHSATh U3y4YCHHBIC TIOHSITHS B MPOIECCE MOMCKA PEHICHUS MAaTeMaTHYeCKU CPOPMYIHPOBAHHOM
npoOieMbl, MOJIETTMPOBATh PEANbHBIE CUTYallMd Ha SI3bIKE T'€OMETPHH, HCCIENOBATh MOCTPOCHHBIE
MOJICTH C WCIOJb30BAHUEM T'e€OMETPHUYCCKUX TOHSATHH W TEopeM, ammaparta ainreOpbl; pemiath
MPaKTHYECKHE 33/1a4H1, CBI3aHHBIC C HAX0XKICHUEM T'€OMETPUIECKUX BEITUUUH.

11 KUIIACC

OnepupoBaTh MOHATHAMH: LWIMHAPUYECKAs MOBEPXHOCTb, OOpasyrollue HIUINHAPUYECKON
MOBEPXHOCTHU; HWJINHAP; KOHUYECKasi TTOBEPXHOCTh, 00pa3yloIIue KOHMUECKONW MOBEPXHOCTH, KOHYC;
chepudeckas MoBEpXHOCTh.

Pacno3naBate Tena BpaieHus (WIMHAP, KOHYC, cdepa U map).

OOBSICHATDH CIIOCOOBI MOJTyYEHUS TeJl BpallleHus.

KnaccugunupoBars B3auMHOE pacnoiokeHne cepsl U MIOCKOCTH.

OnepupoBaTh NOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTAa, BbHICOTA CErMEHTa;
LIapOBOM CJI0M, OCHOBAHHUE IIAPOBOTO CJIOS], BBICOTA IIAPOBOTO CJIOSI; IIAPOBOM CEKTOP.

Bbrancnsate 00bEMBI M IUIOMIAM TOBEPXHOCTEH Tel BpallleHUs, T€OMETPUUYECKUX Tel C
pUMEHEHHEM (OPMYIL.

OnepupoBaTh MOHSATUSMU: MHOTOTPAaHHUK, BIIUCAHHBIA B chepy M OMHCAHHBIN OKOJO chepsl;
cdepa, BIMCaHHAs B MHOTOI'PAaHHUK WJIH TEJIO BPAILIEHHS.

BbraucisTe COOTHOIIEHHS MEXAY TUIOIMIAIIMU TOBEpXHOCTEN M 00bEMaMU MOTIOOHBIX TEl.

N300paxkaTh wu3y4aemble (UIYypsl OT PYKH W C TPUMEHEHHEM TPOCTHIX YEPTEKHBIX
MHCTPYMEHTOB.



BrITIOTHATE (BBIHOCHBIE) TIJIOCKHE YEPTERKH M3 PUCYHKOB IMPOCTBIX OO0BEMHBIX (DUTYp: BHI
CBepXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpAIICHUSI.

W3Briekatb, UHTEPIPETHPOBATh M MPeoOpPa3oBbIBaTH HHGOPMAIUMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (DUTYpax, MPEACTABICHHYIO Ha YePTEkKaX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

Brimoaaare I[eflCTBI/ISI CJIOKCHHUS BCKTOPOB, BbIYUTAHUA BCKTOPOB M YMHOXCHHUSA BCKTOPA Ha
YHCII0, 00BACHATH, KAKUMU CBOICTBAMH OHU 00JIaJaI0T.

IIpuMeHATh IpaBUIIO NapasuIeICIUIIEIA.

OnepupoBaTh NOHATUSAMU: IEKaPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMWHATHI BEKTOPA, YroJI MEXIY BEKTOpPaMH, CKAJSIPHOE IMPOU3BEICHHE
BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPBHI.

Haxoaute cymMMy BEKTOpOB M NPOM3BEICHHE BEKTOpa Ha YHCIO, YrOJl MEXAY BEKTOpaMHu,
CKaJISIpHOE MPOU3BEJCHHIE, PACKIIAIbIBATh BEKTOP MO ABYM HEKOJUIMHEAPHBIM BEKTOPaM.

3amaBarh IUIOCKOCTh YPAaBHEHUEM B ICKAPTOBOW CHCTEME KOOPAMHAT.

[IpumensTb  reomeTpuyeckue  (akTbl  JUIsl  PEIIEHUS  CTEPEOMETPUUYECKUX  3ajad,
MIPEIIOIaraoIIuX HECKOJIBKO IaroB peIIeH s, eClid yCIOBUS IPUMEHEHHUS 331aHbI B IBHOU (hopMme.

Pemare mpocreiilliue reoMeTpuyecKUe 3aJaud Ha TMPUMEHEHHE BEKTOPHO-KOOPAUHATHOTO
METO/A.

Pemarp 3agauM  Ha JOKa3aTENbCTBO MAaTEMAaTHUYECKUX OTHOIICHUH U HaXOXKICHHE
reoOMCTPUICCKUX BCIIMYUH 10 06pa3uaM HJIK AJIrTOpUTMaM, MPUMEHAA U3BECCTHBIC MCTOABI ITPU PCIICHUN
CTaHJIaPTHBIX MaTEMaTHYECKHX 3aJ1au.

IIpuMeHATh pocTele NPOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI
IIPH PEIICHUN CTEPEOMETPUUYECKUX 3a]1ay.

IIpuBOAUTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJAE U KU3HH, PACIIO3HABATH
MPOSIBIIEHUE 3aKOHOB F'€OMETPHUH B HCKYCCTBE.

IIpuMeHATh TOJydEHHbIC 3HAHUSA HA MPAKTHKE: AHAIMW3UPOBATH pPEANBHBIC CUTyallud U
MPUMEHSTh U3YUYEHHBIC TIOHATHS B IMPOLIECCE MOMCKA PEIIeHUs MaTeMaTH4ecKu C(HOpMYIUPOBAHHON
HpO6J’I€MBI, MOACIIUPOBATE PCAIBHBIC CUTyallUHM Ha A3BIKC T'COMCETPUH, UCCIICAOBATHL IMOCTPOCHHLBIC
MOJIETTM C UCIHOJb30BaHWEM TE€OMETPUYECKMX TOHSATUA M TeopeM, ammapara airedpbl; perarhb
MPAKTUYCCKHUE 3a/la4, CBA3AHHBIC C HAXOXKICHUCM I'COMETPUICCKUX BCIIMYHH.



TEMATHYECKOE INTAHUPOBAHMUE
10 KJIACC

Ne HanmeHnoBaHue pa3zienoB 1 TeM IPOrpaMMBI ‘ KonmuaectBo yacos ‘ DnekTpoHHbIE (LU(pPOBHIC)
n/m Bcero| KonTponbHbIE [IpakTHyeckue 00pazoBaTeIbHbIC PECYPCEI
paboThI paboThI
1 BBeneHue B ctepeoMeTpuio 10 Bu6muotexa [JOK
https://m.edsoo.ru/1c209e37
2 [IpsiMble u TIIOCKOCTH B mpocTpaHcTse. [lapamnensHocTs|| 12 1 Bu6muotexa [JOK
HPSIMBIX U IIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYISIPHOCTD MPSMBIX U MIIOCKOCTEN 12 bubnnorexa [JOK
https://m.edsoo.ru/1c209e37
4 VYribl MEXAY OPSIMBIMU U IJIOCKOCTSIMU 10 1 Bu6moteka [JOK
https://m.edsoo.ru/1c209e37
5 MHororpaHHUKH 11 1 bubnnorexa [JOK
https://m.edsoo.ru/1c209e37
6 OOBEMBI MHOTOTPaHHUKOB 9 1 bubnuorexa [IOK
https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUEHMUSI, pACCTOSIHUS U YTJIbI 4 1 bubmuoreka [JOK
https://m.edsoo.ru/1c209e37
|OBILEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME | 68 | 5 | 0 |



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

11 KJIACC

Ne || HaumeHoOBaHUE pa3ie/ioB U TEM MPOrPaMMbl ‘ KonuuectBo yacos ‘ DnekTpoHHbIe (LUPPOBBIC) 00pa3oBaTEIbHbIC
n/m Bcero|  KonTponbHbIe I[IpakTHyecKue peCypCrI
paboThI paboThI
1 |[Tena pamenus | 12 | [ |Bumorexa IIOK hitps://m.eds0o.ru/1c209e37
|2 HO6’béMH TEI H 5 H 1 H HBI/I6J'II/IOTeKa HOK https://m.edsoo.ru/1c209e37
|3 HBeKTopH ¥ KOOPAMHATHI B IPOCTPAHCTBE H 10 H 1 H HBI/I6J'II/IOT6K8. HOK https://m.edsoo.ru/1c209e37
4 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 7 1 bubmmoteka [{OK https://m.edsoo.ru/1c209e37
3HaHUHN

OBIIEE KOJIMYECTBO YACOB I10 34 3 0
[TPOTPAMME
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INIOYPOYHOE IIVIAHUPOBAHUE

10 KJIACC
No Tema ypoka KonnuectBo yacoB ‘ JHara DIIEeKTpOHHBIE U(PPOBBIC
n/n Beerol|| Konrposnbhsie || Iipaktuyeckue || A3YICHHS o0pazoBaTeNbHBIE PECYPChI
paboThI paboThI
1 ||OcHOBHBIE NOHSTHSI CTEPEOMETPUHN: TOUKA, IIpsIMas, 1 Bu6muotexa [JOK

TUIOCKOCTB, MPOCTPAHCTBO. [IpaBuiia n3o0paxeHus Ha
PUCYHKAX: U300paKCHHUSI MJIOCKOCTEH, MapaICIbHBIX MPSIMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka

https://m.edsoo.ru/aecc77cd

2  |[IToHsTHS: IepeceKaroIrecs MI0CKOCTH, IePECEeKAIOIINECs 1 bubmmoreka LIOK

npsiMast ¥ TIOCKOCTh https://m.edsoo.ru/2d8a9¢c99
3 |[lonsTHsA: MEepeceKarouyecs MIOCKOCTH, IePECEeKaAIOIINECs 1 bubmmorexa LIOK

npsiMast ¥ TUIOCKOCTh https://m.edsoo.ru/db685e73
4 |3HaKOMCTBO C MHOTOTpaHHUKaMH, N300pakeHUE 1 bubmuoreka [IOK

MHOTOI'PaHHUKOB Ha PUCYHKaX, Ha MPOCKIIMOHHBIX YePTEkKax https://m.edsoo.ru/a63959ed
5 ||HauanbHble cBefieHUs 0 KyOe U MUpaMUJe, UX Pa3BEPTKU U 1 bu6muoreka [JOK

mojienu. CedeHuss MHOTOTPaHHHKOB https://m.edsoo.ru/b30dff38
6 |HauanbHble cBefeHUs 0 KyOe U MUpaMue, X pa3BEPTKU U 1 bubmuoreka [JOK

mojenu. CedeHrss MHOTOTPaHHHKOB https://m.edsoo.ru/3d8ffd32
7 |TIoHsiTHE 00 aKCMOMATUYECKOM ITOCTPOEHUH CTEPEOMETPUH: 1 bubmuoreka [JOK

aKCHOMBI CTEPEOMETPHUU U CIEACTBHS U3 HUX https://m.edsoo.ru/Occ5cafe
8 |IloHsTHE 00 AKCHOMATHYECKOM ITOCTPOCHUH CTEPEOMETPHU: 1 bubmmorexa LIOK

AKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX https://m.edsoo.ru/239c8ch4
9 |IToHsiTHe 00 aKCHOMAaTHYECKOM ITOCTPOCHUH CTEPEOMETPHU: 1 bubnmorexa LIOK

AKCHOMBI CTEPEOMETPHH | CIICACTBUS U3 HUX https://m.edsoo0.ru/65c6b106
10 |ITonsTHE 00 AKCMOMATHYECKOM TIOCTPOCHHUU CTEPEOMETPHUH: 1 bu6muoreka [JOK

aAKCHOMBI CTEPEOMETPHUH U CIEACTBHS U3 HIX https://m.edsoo.ru/258fc245
11 |BzaumHOE pacnosokKeHue NPsSMBIX B IPOCTPAHCTBE: 1 bubmuorexa [IOK

MEPECCKAOIMNECH, MAPATIICIbHBIC H CKPCIIMBAOIITNECCA
MpsAMBIC

https://m.edsoo.ru/1a2520f6
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No Tema ypoka KonnuectBo yacoB ‘ JHara DIIEeKTpOHHBIE U(PPOBHIC
n/n Beero| Kontpombhsre || [paxtiueckue || 13Y9CHAS o0pazoBaTenbHBIE PECYPChI
paboThI paboThI
12 |ITapannenbHOCTh NPSMBIX U INIOCKOCTEH B IPOCTPAHCTBE: 1 Bu6muotexa [JOK
napajuie/ibHbIe IPSIMbIE B IPOCTPAHCTBE; HMapaIlIeIbHOCTh https://m.edsoo.ru/93ad36b3
TPEX NMPAMBIX
13 |[TapamienbHOCTb NPSMBIX U IJIOCKOCTEH B IPOCTPAHCTBE: 1 bu6muoreka [IOK
[MapaienbHOCTh MPSIMOI U TTIOCKOCTH https://m.edsoo.ru/eeld19b9
14 ||Yrubl ¢ coHanpaBieHHBIMU CTOPOHAMU 1 Bbu6moteka [JOK
https://m.edsoo.ru/9f4071b9
15 |[Yron mexay npsiMbIMU B IPOCTPAHCTBE 1 bubnnoreka [JOK
https://m.edsoo.ru/fe733862
16 | Yroa Mexay npsiMbIMU B TIPOCTPAHCTBE 1 bubmmoreka [JOK
https://m.edsoo.ru/2935a9a0
17 |[lapamnenbHOCTb MJIOCKOCTEN: NapaslieIbHble INIOCKOCTH 1 Bu6moteka [JOK
https://m.edsoo.ru/2e18f255
18 ||CBoiicTBa mapayieabHbIX IOCKOCTEH 1 bubmuoreka [IOK
https://m.edsoo.ru/e504d656
19 |[IIpocreiimme mpocTpaHCTBEHHBIE (PUTYPHI HA TUIOCKOCTH: 1 bubmuoreka [JOK
TeTpasap, Ky0, mapaienenumnes https://m.edsoo.ru/4a28dc02
20 |TTocTpoeHUE CeUCHMIA 1 bubnuotexa [JOK
https://m.edsoo.ru/1d434d0f
21 |[[TocTtpoeHue ceueHuit 1 bubmuoreka [IOK
https://m.edsoo.ru/ec26fe5d
22 ||KontpomnbHas padora o reme "[IpsiMble 1 TUTOCKOCTH B 1 1 bubmuoreka [JOK
npoctpaHcTse. [lapamienbHOCTh MPSIMBIX U IIIOCKOCTEN" https://m.edsoo.ru/9a0a%e56
23 |[leprieHANKYISPHOCTD MPSIMOM M TUIOCKOCTH: 1 bu6muoreka [JOK
NEPIIEHAUKYIISPHBIE MTPSIMbIE B IPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d
24 |[TpsmMble napaiesbHble U MEePIEeHIUKYISIPHbIE K TNIOCKOCTH 1 bubmuorexa [IOK

https://m.edsoo.ru/0ac11c95
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No Tema ypoka KonnuectBo yacoB ‘ JHara DIIEeKTpOHHBIE U(PPOBHIC
n/n Beero| Kontpombhsre || [paxtiueckue || 13Y9CHAS o0pazoBaTenbHBIE PECYPChI
paboThI paboThI
25 |[IpsiMble mapaiebHbIe U MEPICHIUKYISIPHBIE K TNIOCKOCTH 1 Bu6muotexa [JOK
https://m.edsoo.ru/ba545966
26 ||[Ipu3HaK MeprneHAUKYIIPHOCTH MPSMOHN U IIOCKOCTH 1 Bu6muoteka [JOK
https://m.edsoo.ru/f85bfc46
27 |lIpu3HaK nepneHAUKYISIPHOCTH MPSMOM U TIOCKOCTH 1 bubnnorexa [JOK
https://m.edso0.ru/79165d15
28 |TeopeMa o MpsMOIA MIEPIICHIUKYISIPHOM ITIOCKOCTH 1 bubmmoreka [JOK
https://m.edso0.ru/635¢5087
29 |TeopeMma o mpsiMOii EPHEHIUKYISIPHOM IITOCKOCTH 1 bubnnorexa [JOK
https://m.edsoo.ru/bd3745f8
30 |[Teopema o mpsiMOii IEPHEHAUKYISIPHOM IITOCKOCTH 1 bubnnoreka [JOK
https://m.edsoo.ru/7d18834b
31 |[leprieHAMKYISAp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 1 bubmuoreka [JOK
TUIOCKOCTH, PACCTOSIHUE OT MPSMOM JI0 TNIOCKOCTH https://m.edso0.ru/33c477d3
32 |[leprieHAMKYNSAp U HAKJIOHHBIE: PACCTOSTHUE OT TOUYKH J10 1 bubmuoteka [IOK
TUIOCKOCTH, PACCTOSTHUE OT MPSIMOH JI0 TJIOCKOCTH https://m.edsoo.ru/66fefadd
33 |[leprnieHAuKYNSp U HAKJIOHHBIE: PACCTOSTHUE OT TOUYKH J10 1 bubmuoreka [IOK
TUIOCKOCTH, PACCTOSTHUE OT MPSIMOH JI0 TJIOCKOCTH https://m.edsoo.ru/a5b7b8e3
34 |[leprieHAMKYISAp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 1 bubmuoreka [JOK
TUIOCKOCTH, PACCTOSTHHUE OT MPSIMOM 710 TIIOCKOCTH https://m.edsoo.ru/dbee22bc
35 ||Yrasl B IpocTpaHCTBE: Yroil MEXy MPSIMOM U IIOCKOCTBIO 1 bubmuorexa [JOK
https://m.edsoo.ru/6b61b2b4
36 | AByrpaHHbIi yroJ, JIMHEHHBII yro ABYTPaHHOTO yria 1 bubmuorexa [IOK
https://m.edsoo.ru/5faOb3ce
37 ||AByrpaHHBIH YToJI, IWHEHHBIN YOI IBYTPAHHOTO yTia 1 bu6muoreka [IOK
https://m.edsoo.ru/c7c777ed
38 |([leprneHAUKYISAPHOCTH MIIOCKOCTEN: IPU3HAK 1 bubmuorexa [IOK

MEPIEeHIUKYISIPHOCTH JBYX TIOCKOCTEH

https://m.edsoo.ru/ec3e2da3
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No Tema ypoka KonnuectBo yacoB ‘ JHara DIIEeKTpOHHBIE U(PPOBHIC

n/n Beero| Kontpombhsre || [paxtiueckue || 13Y9CHAS o0pazoBaTenbHBIE PECYPChI

paboThI paboThI

39 |([leprneHAUKYIAPHOCTH MIIOCKOCTEN: IPU3HAK 1 Bu6muotexa [JOK
MEPIEHANKYIIPHOCTH ABYX IJIOCKOCTEH https://m.edsoo.ru/ed9e2a8e

40 |[leprieHIUKYIIPHOCTD TIIOCKOCTEH: MPU3HAK 1 bubmmoreka [JOK
MEPIEHANKYISPHOCTH ABYX IJIOCKOCTEH https://m.edsoo.ru/ba75dc57

41 |Teopema o Tpéx nmepneHAUKYISPAX 1 bubnnorexa [JOK

https://m.edsoo.ru/e4972cdc

42 |Teopema o TpEX MEPHECHIUKYISPAX 1 Bu6moteka [JOK

https://m.edsoo.ru/52188a7d

43 |Teopema o Tpéx nmepneHAUKYISIPAX 1 bubnnorexa [JOK

https://m.edso0.ru/9f246736

44 | KontponbHas pabota no temam "lleprieHAUKYIIpHOCTD 1 1 bubnnoreka [JOK
OPSMBIX U IJIOCKOCTEH" U "V TIIbI MEXKAY MPSIMBIMU https://m.edsoo.ru/5b971ef3
II0cKOCTAMU"

45 |[lonsiTe MHOTOTpaHHHUKA, OCHOBHBIE DJIEMEHTHI 1 bu6nmorexa LIOK
MHOTOTPaHHHKA, BHITYKJIBIC U HEBBITYKIIbIE MHOTOIPAaHHUKH; https://m.edsoo.ru/2d24e873
pa3BEPTKAa MHOTOI'paHHHUKA

46 |IIpu3ma: n-yrosibHas IpuU3Ma; TPaHU U OCHOBAHUS MPU3MBI; 1 bubmuoreka [IOK
npsiMasi 1 HAKJIOHHAsI TIPU3MbI; OOKOBAsI U TTOJTHASI https://m.edsoo.ru/b4ad63ad
MOBEPXHOCTb PU3MBI

47 |[Mapamnenenunen, NpsSMOYToJbHBIN Mapaliesenumnes U ero 1 bubmuoreka [JOK
CBOICTBa https://m.edsoo.ru/8a7be683

48 |TIupamuia: n-yrojibHas MMpamMHJia, FPaHU U OCHOBAHUE 1 bubmuorexa [IOK
MUpaMu/Ibl; OOKOBAs U TOJTHASI TOBEPXHOCTh TMPAMUIBI, https://m.edsoo.ru/fblcd0a5
NpaBUJIbHASA U yCeUEHHAs MUPaMUIa

49 |IIpaBuiIbHBIE MHOTOI'PAaHHUKH: TOHATHE MPABUIILHOTO 1 bubmuorexa [IOK

MHOTOTpaHHHKA; MPABIIIbHAS TPH3Ma U TIPaBUIIbHAS
MUpPaMUIa; IpaBUJIbHAS TPEYroidbHAs MUpaMUIa U
MIpaBWIbHBIN TeTpadip; KyO

https://m.edsoo.ru/074c8865
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No Tema ypoka KonnuectBo yacoB ‘ JHara DIIEeKTpOHHBIE U(PPOBHIC
n/n Beero| Kontpombhsre || [paxtiueckue || 13Y9CHAS o0pazoBaTenbHBIE PECYPChI
paboThI paboThI
50 |IIpeacraBneHue O MPABMIBHBIX MHOTOTPAHHUKAX: OKTadIP, 1 bubmmoreka [JOK
JOJEKadIP U MKOCAIP. https://m.edsoo.ru/a0fdd5bf
51 ||CummeTpus B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIILHO 1 Bu6muoteka [JOK
TOYKH, IPAMOU, TNIOCKOCTH. DJIEMEHTHI CHMMETPUH B https://m.edsoo.ru/b9e777d9
NUpPaMUIax, Napaiesenune1ax, IpaBUIbHbBIX
MHOTOTpaHHHKaX
52 | Beruucienue 3J1eMEHTOB MHOTOTPaHHUKOB: pEOpa, 1 bubnnorexa [JOK
JMAroHaJH, YIiIbl https://m.edsoo.ru/6cdbecef
53 |[[Lromaas 6GOKOBOI MTOBEPXHOCTH U TIOJHOM MTOBEPXHOCTH 1 bubmmoreka [JOK
IPSIMO# MPHU3MBI, IOl OCHOBAHUI, TeOpeMa 0 OOKOBOIA https://m.edsoo.ru/37d84157
MTOBEPXHOCTHU TPSMOM MPU3MBI
54 |[Tnomaas 60KOBOI MOBEPXHOCTH M MIOBEPXHOCTH MPaBWIIbHOMU || 1 bubmmoreka [JOK
MUPaMUJIBI, TEOPEMa O TUIOIIAIH OOKOBOM MOBEPXHOCTH https://m.edsoo.ru/5603e30b
yCEYEHHOW MUPAMHU/IbI
55 |[KonTponpHas pabota no Teme "MHOrorpaHHUKT" 1 1 bubmuoreka [IOK
https://m.edsoo.ru/a95f5c04
56 ||[TonsTHe 00 00BEME 1 bubmuorexa [JOK
https://m.edsoo.ru/7ad0020b
57 ||O6bEM nrpamuIbl 1 bubmuoreka [IOK
https://m.edsoo0.ru/235171b3
58 ||O6BEM nupamu bl 1 bubmuorexa [IOK
https://m.edsoo.ru/f47dfefd
59 ||O0BEM TUpaMu/IBI 1 bubnuoteka [JOK
https://m.edso0.ru/79¢10312
60 ||O6BEM nupamMuIbl 1 bubmuorexa [IOK
https://m.edsoo.ru/2faadc3f
61 ||O6BEM npu3MBbI 1 bubmuorexa [IOK

https://m.edso0.ru/79853608
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No Tema ypoka KonnuectBo yacoB ‘ JHara DIIEeKTpOHHBIE U(PPOBHIC
n/n Beero| Kontpombhsre || [paxtiueckue || 13Y9CHAS o0pazoBaTenbHBIE PECYPChI
paboThI paboThI
62 ||O6BEM mpU3MBI 1 bubmmoreka [JOK
https://m.edsoo.ru/1e053890
63 ||O6BEM mpU3MBI 1 bubmmoreka [JOK
https://m.edsoo.ru/482d3f51
64 |[KoutponwsHas pabota o teme "OO0bEMBI MHOTOTPAHHUKOB'" 1 1 bubnnorexa [JOK
https://m.edsoo.ru/28a6573c
65 |[loBTOpeHUe, 00OOIICHHE CUCTEMATHU3AIIHSI 3HAHHA. 1 bubmmoreka [JOK
ITocTpoeHHE CeUEHHI B MHOIOIPAaHHHKE https://m.edsoo.ru/098bedad
66 |[loBTOpeHHE, 0000IICHNE CUCTEMATH3AIIM 3HAHUH. 1 bu6nmorexa LIOK
BeruricieHue pacCcTosSHUNA: MEXKTY ABYMSI TOYKAMH, OT TOUKH https://m.edsoo.ru/f7792ba9
710 TIPSIMOA, OT TOYKH JI0 TUIOCKOCTH, MEXKILY
CKPCIIUBAOIIUMHUCS MPSIMBIMU
67 |HToroBas KOHTpOJbHas paboTa 1 1 bubmuoreka [IOK
https://m.edsoo.ru/b9146bc0
68 |[loBTOpeHUe, 00OOIICHHE CUCTEMATHU3AIIHSI 3HAHHA. 1 bu6mmoreka [JOK
Beruncienue yrioB: Mexy CKpeIIMBaOIMMUCS MPSIMBIMHU, https://m.edso0.ru/56765e8b
MEXy IPSIMOH U TUTIOCKOCTBIO, IBYTPAHHBIX YTJIOB, YTIJIOB
MEXy TUIOCKOCTSIMU
|OBILEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME | 68 | 5 [ 0 |
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11 KUIIACC

Ne Tema ypoka KomuyecTBo 4acos ‘ [Hara DNEeKTpOHHBIE IUPPOBBIE
n/m Beero| Kontpomshsre | Ipaxtiueckue || A3YdeHHs o0pazoBaTeNbHbIC PECYPCHI
paboThl paboThl
1 ||Cdepa u map: ueHTp, paauyc, 1uaMeTp; IIoMaIb 1 bubnuotexa [JOK
MOBEPXHOCTHU Cepbl https://m.edsoo.ru/0341bc2b
2 |[B3ammHoe pacrionoxeHnue chepbl U INIOCKOCTH; 1 bubnuotexa [JOK
KacareybHasl INIOCKOCTh K cdepe; mioaas cheps https://m.edsoo.ru/bed12a43
3 ||M3o0paxkenue cdepsl, mapa Ha Tiockoctr. Ceuenus mapa || 1 bubmmoreka [JOK
https://m.edsoo.ru/bc15f7f2
4 |[LlunuHapuyeckas mOBepXHOCTh, 00pa3yrolue 1 bubnmnorexa [JOK
[WTHHPUYECKON TTOBEPXHOCTH, OCh IIMIMHAPHYECKOM https://m.edsoo.ru/6054b8c1
MOBEPXHOCTHU
5 ||[Uumuuap: ocHOBaHUS U OOKOBasi IOBEPXHOCTH, 1 bubnnoreka [JOK
o0pasyrolias ¥ 0Ch; IO b OOKOBOW U MOJIHOM https://m.edso0.ru/188f6216
MIOBEPXHOCTHU
6 ||M3oOpakeHue MuIMHApPA Ha TIOCKOCTH. Pa3BépTka 1 bubnuotexa [JOK
mwmHApa. CeueHus MuMHApa (TUIOCKOCTHIO, https://m.edsoo.ru/016e25eb
MapajuieTbHON WIH MEPIEHIUKYISIPHON OCH IIMJIMH]IPA)
7 ||KoHnueckas HOBEpXHOCTh, 00pa3yIole KOHUUECKON 1 bubmuoreka [JOK
MOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKON TTOBEPXHOCTH https://m.edsoo.ru/c94ba09b
8 ||Konyc: ocHOBaHue U BeplInHa, 00pa3yroias U OCh; 1 bubmuoreka [IOK
oAb OOKOBOM ¥ MOJHOM MOBEPXHOCTH https://m.edsoo.ru/897dd3b2
9 |[YceuéHHslil KOHYC: 00pa3yroIIKe U BHICOTA; OCHOBAHUS U 1 bubmuorexa [IOK
OOKOBasi TOBEPXHOCTh https://m.edsoo.ru/1468bab3
10 ||M300paxkeHne KOHyCa Ha MIIOCKOCTH. Pa3BépTka KoHyca. 1 bubnuotexa [JOK
Ceuenus koHyca (IJIOCKOCTHIO, TApaJlieIbHOW OCHOBaHUIO, https://m.edsoo.ru/Obdelbe8
Y TUTOCKOCTBIO, MTPOXO/ISIIEH Yepe3 BEPIINHY)
11 ||KomOuHamus Ten BpaleHus: ¥ MHOTOIPaHHUKOB 1 bu6muoreka [JOK

https://m.edsoo.ru/3cef10e5
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No Tema ypoxka KonnuectBo yacoB ‘ Hara DNeKTpOHHBIC IU(PPOBHIE
/1 Beero| Kontpomsasie | Ipaktuueckue || H3Y4CHUS o0pa3oBaTeNnbHBIC PECYPCHI
paboThI paboThI
12 |[MHoOrorpaHHUK, OITUCAHHBINA OKOJIO cepsl; cdepa, 1 bu6mmotexa [JOK
BITMCAHHAs: B MHOTOI'PaHHHK WJIM B TEJIO BPAICHHS https://m.edso0.ru/0b136158
13 |[[TousTue 00 06béMe. OCHOBHBIEC CBOMCTBA 00BEMOB TEl 1 bubnunorexa LIOK
https://m.edsoo.ru/26a03fb7
14 ||O6bEM uunuHApa, KOHyCca 1 bu6nunorexa LIOK
https://m.edso0.ru/5513d87b
15 ||O6BEm mapa u TIomaas chepol 1 bubmmoreka [JOK
https://m.edsoo.ru/d189bde2
16 |[Iomo6uble Tena B mpocTpancTBe. COOTHOLIECHUS MEXKITY 1 bu6nunorexa LIOK
IUIOMIAIIMH TTOBEPXHOCTEH, 00bEMaMu TOTOOHBIX TEI https://m.edsoo.ru/810cfleb
17 ||[KontpoabHas pabora o temam "Tena Bpamenus" u 1 1 bubnmnorexa [JOK
"O6bembl Te" https://m.edsoo.ru/4a33a8ab
18 |[BexTop Ha IUIOCKOCTH M B IPOCTPAHCTBE 1 bubmuoreka [JOK
https://m.edsoo.ru/5caefclb
19 ||CnoxeHue v BEIUUTaHNE BEKTOPOB 1 bubmuoreka [IOK
https://m.edsoo.ru/23f4f089
20 |[YMHOXXEHHUE BEKTOpa Ha YHCIIO 1 bubmuoreka [IOK
https://m.edsoo.ru/dee379eb
21 |[Pa3noxeHne BEKTOpa MO TPEM HEKOMIUTAHAPHBIM 1 bubmuoreka [JOK
BekTopam. [IpaBuio napannenenumnena https://m.edsoo.ru/a28fd74e
22 |Pemenue 3a/1a4, CBI3aHHBIX C IPUMEHEHUEM MPaBHIT 1 bubmuorexa [JOK
JCUCTBUI C BEKTOPaMHU https://m.edsoo.ru/5a827900
23 |[KoopamHaTHO-BEKTOPHBIA METO MPH PELICHUN 1 bubmuoreka [JOK
reOMETPUYECKUX 33719 https://m.edsoo.ru/d3alfe30
24 |[IpsMoyroNbHAs CHCTEMa KOOPMHAT B TIPOCTPAHCTBE. 1 bu6muoreka [JOK

Koopaunats! Bekropa. IIpocTeiimne 3agaun B
KOOpAMHATax

https://m.edsoo.ru/48db7058
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No Tema ypoxka KonnuectBo yacoB ‘ Hara DNeKTpOHHBIC IU(PPOBHIE
n/n Beero| Kontpomsasie | Ipaktuueckue || H3Y4CHUS o0pazoBaTenbHBIE PECYPChI
paboThI paboThI
25 ||Yron mexnay BekTopamu. CKalIsipHOE MPOU3BEACHHE 1 bubnmoreka [JOK
BEKTOPOB https://m.edsoo.ru/725effc4
26 |[BeruucneHue yriioB MeXIy IPSIMBIMU U IJIOCKOCTSAMHU 1 bubmmotexa [JOK
https://m.edsoo.ru/8efbe78e
27 |[KonTponbsHas pabota 1o Teme "BeKkTopbl 1 KOOpIMHATHI B 1 1 bubnnorexa [JOK
npoctpaHcTae” https://m.edsoo.ru/77c22fc5
28 |[ToBTOpenue, 0000IICHNE U CHCTEMAaTU3allNs 3HAHU. 1 bubnunorexa LIOK
OcHoBHBIE QUTYPBI, (PAKThI, TEOPEMBI Kypca INIAHUMETPUU https://m.edsoo.ru/1780ba5d
29 |[IToBTOpeHue, 0000IICHUE ¥ CHCTeMAaTH3allUsl 3HAHU. 1 bu6nunorexa LIOK
OcHoBHBIC QUTYpBI, (haKThI, TCOPEMBI Kypca INIAHUMETPUH https://m.edsoo.ru/078cd184
30 |[[ToBTOpEeHHE, 0OOOIIEHNE U CUCTEMATU3AINS 3HAHHA. 1 bu6nunorexa LIOK
3aaud INIAHUMETPHH U METOJIbI UX PCIICHHS https://m.edsoo.ru/7491efe0
31 |[loBTOpeHue, 0OOOIICHHIE U CUCTEMATH3AIIHS 3HAHUI. 1 bu6anoreka LIOK
3amaun TNIAHUMETPUH U METOJIbI UX PEIICHHUSI https://m.edsoo.ru/4dffda97
32 |I[loBTOpeHue, 000OIIeHHE U CUCTEMATHU3AIIHS 3HAHHIA. 1 bubnmorexa LIOK
OcHoBHBIE GUTYpBI, (HAaKThI, TCOPEMBI Kypca CTEPEOMETPUHI https://m.edsoo.ru/74b2ad91
33 ||UToroBas koHTpoJbHAsA paboTa 1 1 bubmuoreka [IOK
https://m.edsoo.ru/ec24dfc2
34 |TloBTOopeHue, 00OOIICHHE U CUCTEMATH3AIIHSI 3HAHHIA 1 bubnuotexa [JOK
https://m.edsoo.ru/f465d10e
|OBILEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME | 34 | 3 [ 0 |
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OGPA3OBATEJILHOTO
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

METOAUYECKHUE MATEPHAJIBI 1JIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
OI'BHY «MHCTUTYT cTpaTeruu pa3BUTHS 00pa30BaHUS»



