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HHOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydebHoro kypca «I'eomerpus» 6a30BOro ypoBHS AJis 00y4YarOIXCS
10 —11 kmaccoB pa3paboTaHa Ha ocHOBe DeepaibHOr0 rocyIapCcTBEHHOI0 00pa30BaTEILHOTO
CTaHJapTa CpenHero o0mero oOpa3oBaHUsA, C YYETOM COBPEMEHHBIX MHUPOBBIX TPEOOBaHMIA,
NPEAbABISEMbIX K MaTEMaTUUYECKOMY OOpa30BaHUIO, M TPAAUIMI poccuiickoro oOpa3oBaHUS.
Peanuzanuss  mporpammbl  oOecrieyMBaeT — OBJIAJICHHE  KJIIOUYEBBIMH  KOMIIETEHIUSIMH,
COCTaBJSIIOLUIMMHM OCHOBY JUISI CaMOpa3BUTUSL U HENPEPHIBHOIO 00pa3oBaHUS, ILEIOCTHOCTDH
O0IIEKYJIbTYPHOT'0, TMYHOCTHOTO U MTO3HABATEIBHOI0 Pa3BUTHS JJMUHOCTH 00Y4arOIINXCS.

HEJHX U3YYEHUSA YYEBHOI'O KYPCA

BaxHoCcTh y4eOHOro Kypca TE€OMETPHHM Ha YpPOBHE CpenHero oOmero oOpa3oBaHUS
00ycCJIOBJeHA TPAKTUYECKONW 3HAUYMMOCTBIO METAlPEAMETHBIX W IPEIMETHBIX pPEe3yJIbTaTOB
00y4eHHs TeOMETPUU B HAIPABICHUU JIMYHOCTHOTO PA3BHUTHUS OOydarommxcs, popMUpOBaHUS
(YHKIIMOHAJIBHON MaTeMaTH4eCKOH TpaMOTHOCTH, HM3Y4YEHHUS APYIHX Y4YEOHBIX TUCIHILIHH.
PazButne y oOydarommxcsi NpaBHJIBHBIX IPEACTABICHHA O CYIIHOCTH W IPOHCXOXKICHUU
reoMeTpUYEeCcKUX abCTpakiuii, COOTHOUICHUH PEajbHOTO U HJI€ATbHOI0, XapaKTepe OTPasKeHUs
MaTeMaTUYECKOW HAyKOW SBICHUH U MPOI[ECCOB PEAJbHOTO MHUpa, MECTE TEOMETPUU B CHCTEME
HAyK M pPOJM MaTEMaTHYEeCKOro MOJECIUPOBAHHWA B HAay4YHOM I[IO3HAHUW M B MPAKTHKE
cmocoOcTByeT (OPMUPOBAHUIO HAYYHOTO MHPOBO33PEHMSI Yy4YalIMXCS, a TakKe KauecTB
MBIIIJICHHS, HEOOXOAMMBIX JJIs aJaNTallid B COBPEMEHHOM O0IIEeCTBE.

['eomerpusi sBnseTcs ONHMM M3 0a30BBIX NPEAMETOB HA YPOBHE CpEIHEr0 OOIIEero
0o0pa3oBaHMsl, TaK KaK 0OECleYMBaeT BO3MOXHOCTh M3Y4YEHMs] KaK JUCIUIUIMH €CTECTBEHHO-
Hay4HOM HaIIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe wmbinnieHNe, (GopMUpyeMoe TpH HM3YyYECHUH OOYYArOUIMMUCS TOHSITHHHBIX
OCHOB TE€OMETPHUH M TOCTPOCHHWU IIEMOYKH JIOTHUYECKUX YTBEPXKICHHHA B XOJIE pPEIICHHUS
TeOMETPUYECKUX 3aJad, yMEHHUE BBIABHTaTh M ONpPOBEPraTh THIIOTE3Bl HEMOCPEICTBEHHO
UCIONB3YIOTCSl TPH PEIIeHUH 3a/ad eCTECTBEHHO-HAy4yHOro LHKJA, B YacTHOCTH M3 Kypca
buzuKy.

YMeHue OpHEeHTHPOBATHCS B MPOCTPAHCTBE HIPAET CYIIECTBEHHYIO pPOJb BO BCEX
o0NacTsIX NeATeNbHOCTH 4esnoBeka. OpHeHTaIysl 4eloBeKa BO BPEMEHHM U TPOCTPAHCTBE —
HEOOXOIMMOE YCIIOBHE €ro COLHUAIBHOTO OBITHA, (opMa OTPAXKEHUS OKPYXKAIOIIEro MHUpa,
yCIOBHE  YCIENIHOrO TIO3HAHWS M  aKTUBHOIO NpeoOpa3oBaHUS  JIEHCTBUTEIBHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMU 00pa3aMH 0ObEIUHSET pa3Hble BUABI yUeOHON U TPYAOBOI
NEATENbHOCTH, SBJISIETCS OJHUM W3 MPOQPECCHOHAIBHO BAXKHBIX KAa4eCTB, MOITOMY aKTyallbHA
3ama4a GpopMHUPOBAHMS Y OOYUYAIOUIUXCS MPOCTPAHCTBEHHOT'O MBINUICHUS KaK Pa3sHOBHIHOCTU
00pa3HOro MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTAa B TMOJATOTOBKE K MPAKTUYECKOM
JesITeIbHOCTH TI0 MHOTUM HaIPaBIICHUSIM.

[enb ocBoeHUs MporpamMmbl yueOHOro Kypca «I eoMeTpusi» Ha 6a30BOM ypoBHE 00yUeHUs
— o0meo0pa3oBarebHOE M OOMIEKYJIBTYPHOE pa3BUTHE OOYYAIOIIUMXCS 4Yepe3 0OecredycHHe
BO3MOKHOCTH MPHOOPETEHUSI M HCIIOJIb30BAHMS CUCTEMATHUECKUX MeOMETPUYECKUX 3HAHUU U
JEUCTBHUH, cienUIHBIX T€OMETPHH, BO3MOKHOCTH YCIEIIHOTO MPOAODKEHUST 00pa3oBaHUs O
CIICIIMAILHOCTSIM, HE CBSI3aHHBIM C TIPUKJIATHBIM HCITOJIb30BaHHEM T€OMETPHH.

[Iporpamma mo reomeTpuud Ha 0a30BOM YpOBHE MpeAHAa3HAuYeHa JJIsi OOy4YarolIUXCs
CpemHell WIKOJbI, HE HCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyJHCHHH HA YpPOBHE OCHOBHOI'O
obmero odpaszoBanusi. Takum oOpazom, oOywarommecs Ha 0a30BOM YPOBHE JIOJDKHBI OCBOWTH
o0IIMe MaTeMaTHYECKHEe YMEHUsI, CBSI3aHHBIE CO CIENU(MUKON TeOMETPUH M HEOOXOAUMBIC IS



KHU3HU B COBpeMEHHOM ob1iecTBe. KpoMe 3Toro, oHM UMEIOT BO3MOKHOCTh U3yYUTh T€OMETPHUIO
Oonee Ty0O0OKO, €CiM B AalibHEHIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUYECKUX 3HAHUSX B
npo¢eccuoHaIbHON AeITeTbHOCTH.

JlocTiKeHre 1eNd OCBOSHHS MPOrpaMMbl 00ECIIEUNBAETCS PEIICHHEM COOTBETCTBYIOIIUX
3amau. [IppopuTeTHRIMM 3a/1auaMu OCBOeHUs Kypca «['eomerpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax SIBJISIIOTCS:

e (QopmupoBaHHE TPEACTABIECHUS O TEOMETPUM KaK YacTH MHPOBOH KYJIbTYphl U

OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (QopMmupoBaHHE TPENCTABICHHUS O MHOTOIpAaHHUKAaXx W Telax BpalleHUs Kak o
BAKHEUIINX MAaTEMaTHUUYECKUX MOJENAX, MO3BOJISIIOIIMX OMUCHIBATh U U3ydaTh Pa3HbIE
SIBJICHUSI OKPY>KAIOIIEro MUpa;

e (dopMHUpOBaHHWE YMEHHS pAClO3HABaTh Ha YEPTEXKaX, MOJCISIX M B PEATIbHOM MHPE
MHOTOT'PaHHHMKH M TeJIa BPaIlCHUS;

e OBJIAJICHWE METOJAaMU peIIeHUs 3aJad Ha TOCTPOSHUS Ha HU300paKEeHUAX
IIPOCTPAHCTBEHHBIX QUTYD;

e (QopmupoBaHHE yMEHHS ONEPUPOBATH OCHOBHBIMHU MOHSATHUSMH O MHOTOIPAHHUKAX H
TeJaxX BpaIlEHUs! U UX OCHOBHBIMU CBOICTBAMU;

® OBJaJEHUE ANTOPUTMAMU PEIEHHS OCHOBHBIX THUIOB 3aAay; (GOPMHUPOBAHUE YMEHHS
IIPOBOJUTh  HECIIOKHBIE  JOKA3aTelIbHbIE  PACCYXKIEHUS B  XOAE€  pEUICHHUs
CTEPEOMETPUUECKUX 3aJa4 U 33/1a4 C IPAKTUYECKUM COAEPKaHUEM;

® pa3BUTHE MHTEJUIEKTyaJbHbIX UM  TBOPUECKHUX CIIOCOOHOCTEH  OOyuyaroumxcs,
MO3HABATENILHON aKTUBHOCTHU, UCCIIENOBATENHLCKIUX YMEHUN, KPUTUIHOCTH MBIIIICHUS

e (QopmupoBaHue (YHKIIHMOHATHHOW TPAMOTHOCTH, PEIEBAHTHOW TEOMETPUU: YMEHHUE
pacro3HaBaTh MPOSBIECHUS T€OMETPUYECKIX MOHATHH, 00bEKTOB U 3aKOHOMEPHOCTEH B
peanpHBIX JKHU3HEHHBIX CHUTYAlUsAX M TPU W3YYCHHH JPYTHMX Y4eOHBIX IMPEIMETOB,
MPOSIBIICHHUSI 3aBUCUMOCTEH M 3aKOHOMEpHOCTeH, (opMymupoBaTh HX Ha S3BIKE
r€OMETPUM M  CO3/laBaThb TIE€OMETPUYECKHE MOJENd, IMPUMEHITh OCBOEHHBIN
reOMETPUYECKUN ammapaT JJIsi pelIeHHUs] MPaKTHKO-OPUEHTUPOBAHHBIX 3ajady,
WHTEPIPETUPOBAThH U OLIEHUBATh MOJYYEHHBIE PE3YIbTATHI.

OTIMYnTENHHOM 0COOCHHOCTHIO IMPOTPAMMBI SIBIISIETCSI BKIIIOUEHHE B KYPC CTEPEOMETPUHU
B Hauyajie €ro u3y4eHWs 3aJad, pellaeMblX Ha YypOBHE HWHTYUTHBHOIO TIO3HAHUS, H
orpenenéHHbIM 00pa3oM OpraHu3oBaHHas padoTa HaJ HHUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 U IPOCTPAHCTBEHHOI'O MBIIIJIEHUS, CTUMYJHPYET MNPOTEKAHUE HMHTYUTHUBHBIX
IPOLECCOB, MOTUBUPYET K JaJbHEHIIEMY U3yUEHHIO IIPEIMETA.

[Ipennmoutenre oTHAETCS HATISAHO-KOHCTPYKTHBHOMY METOAY OOyYeHHs, TO ecTb
TEOPETUYECKUE 3HAHUS HMMEIOT B CBOEH OCHOBE UYYBCTBEHHOCTH MPEIMETHO-TIPAKTUYECKOU
nesTeNbHOCTA. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUN Yy Yydaluxcs B Kypce
CTEpEOMETPUU IIPOBOAUTCS 3a CUET pelIeHUs 3a/ad Ha cO3JjaHue IMPOCTPAaHCTBEHHBIX 00pa3oB U
3ajlad Ha OIEpUpPOBAHHE NPOCTPaHCTBEHHbIMM oOpa3zamu. Co3maHue oOpa3a MPOBOJUTCS C
OIOPOM Ha HATJSIIHOCTb, a ONIEPUPOBAHUE 00PAa30M — B YCJIOBUSAX OTBJICYEHUS OT HAIJIAHOCTH,
MBICJIEHHOT'O U3MEHEHUS €r0 KCXOIHOI O COJIepPiKaHus.

OcHoOBHBIE coaepkarenbHble JUHMM Kypca «['eomerpum» B 10—-11 kmaccax:
«MHuororpasHukmn», «IIpsiMple U IUIOCKOCTH B IpocTpaHCcTBEY, «Tena BpameHus», «BeKTopsl U
KOOpPJMHATHI B TPOCTpaHCTBE». POpMUpOBaAHUE JIOTHUECKUX YMEHHUI paclpeensieTcss He TOJIBKO
M0 COJEp)KaTeNbHBIM IJMHUSM, HO M MO TojaM oOy4YeHHS Ha YpPOBHE CpEIHEro OOIIero
00pa3oBaHMs.

Conepxanue o0pa30BaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaTaM OCBOCHUS
paboueii mporpaMMbl, pacrnpeaenéHHbIM M0 rojaM 00y4eHus, CTPYKTYPUPOBAHO TaKUM 00pa3oM,



9TOOBI ~ OBJAJ€HUE TEOMETPUYECKHMMH TMOHATHUSMU W  HaBBIKAMH  OCYILIECTBISIIOCH
MOCJIEIOBATENIbHO W TOCTYNMAaTeIbHO, C COOJIOACHHWEM IPUHIUIA MPEEMCTBEHHOCTH, UYTOObI
HOBBIE 3HAHUS BKIIOYAJIHNCH B OOIIYIO CHCTEMY T'€OMETPUYECKUX MPEACTABICHUN 00yUYaroInxcs,
paciupsis u yriyomss e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpun otBoautes 2 yaca B Henemo B 10 kimacce u 1 yac B Heaeno B 11
KJIacce, BCEro 3a JiBa rojaa ooydenus - 102 yaeOHbIX aca.

COJAEPKAHME YYEBHOI'O KYPCA
10 KJIACC

IIpsiMblie ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE OHATUS cTepeoMeTpun. Touka, mpsimasi, MIOCKOCThb, MpOCTpaHCcTBO. [loHATHE
00 aKCMOMAaTHYECKOM ITOCTPOCHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U CIIEICTBUSI U3 HUX.

B3auMHOE pacnosiokeHue IpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, TapalIe/IbHbIE U
CKpemmBarwomuecs npsaMbele. llapamienbHOCTs NPSAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE:
napajulesibHble MpsSMble B IPOCTPAHCTBE;, MapaUIENbHOCTh TPEX MPAMBIX; HapajIelbHOCTb
NpsMOMl M IJIOCKOCTU. YTIJIBI C COHANpaBJICHHBIMH CTOPOHAMH; YIrojd MEXAY IpsSMbIMU B
npoctpancte.  [lapannenbHOCTh  IJIOCKOCTEW:  MHapajuiebHble  TIJIOCKOCTH;  CBOMCTBA
napajuieibHbIX II0cKocTel. [IpocTeiime npocTpaHCTBEHHBIE (PUTYPhI HA TNIOCKOCTH: TETPAdIp,
KyO, mapasienenumen; NoCTpOSHUEe ey eHHUM.

[leprieHIUKYNSAPHOCT NPSAMOM M IUIOCKOCTH: NEPHEHIUKYJSIPHBIE  NPSMBIE B
MIPOCTPaHCTBE, MpPsSMBbIE Mapajule]bHble W MEPHEHIUKYJSpHbIE K INIOCKOCTH, IPU3HAK
MEPIEHANKYIAPHOCTH MNPSIMOA M IUJIOCKOCTH, TeOopeMa O MpsMOM MEepHEeHIUKYISIPHOU
IIJIOCKOCTU. YTJbl B MPOCTPAHCTBE: Yroi MEXAY NPSMOM M IUIOCKOCTBIO; IBYI'PaHHBIN yTrod,
JMHENHBIM yroa JIByrpaHHoro yria. [lepneHauKyyssp U HaKJIOHHBIE: pacCTOSIHME OT TOYKHU J10
IUIOCKOCTH, PACCTOSIHME OT MPSAMOM 1O IJIOCKOCTH, MNPOEKIHs (UTYyphl Ha TJIOCKOCTb.
[lepneHAMKyISIPHOCTh MIOCKOCTEHN: MpU3HAK NEPHEHIUKYIISIPHOCTH JBYX IJIOCKOCTel. Teopema
0 TPEX NEPIEHIUKYIIAPAX.

MHOTrorpaHHMKHI

[londATe MHOrOrpaHHMKAa, OCHOBHBIE 3JEMEHThl MHOIOIPAHHUKA, BBINYKJIbIE U
HEBBIITYKJIbIE MHOTOT'PAaHHMKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: N-yrospHas npusMma; rpaHu
1 OCHOBAHUS MPU3MbI; IpsAMasi U HaKJIOHHAs IPU3Mbl; OOKOBasl U MOJHAsl OBEPXHOCTD MPU3MBI.
[Tapamrenenunen, npsAMOYroibHBIA Napajuleaenunes U ero cporcrea. Ilupamuna: n-yromapHas
NUpaMHJa, TpaHU M OCHOBaHUE NHUpaMHUAbl; OOKOBas M IOJHAs MOBEPXHOCTb HUPAMUJBL;
npaBujbHasE M YyCeu€HHas NupaMuaa. ODJIEMEHTbl MNpu3Mbl U nupamuibl. [IpaBunbHbIE
MHOTOI'PaHHUKU: MOHATHE MPAaBWIBHOIO MHOTOTPAaHHMKA; MpaBUJIbHAs MpU3Ma U IMpPaBUIIbHAA
MUpaMHJIa; IPaBUIIbHAS TPEYTOlbHAS MUPAMUIA U MPABHIBHBINA TeTpadap; KyO. [IpencraBnenue
O TMpaBUJIBHBIX MHOIOIPAaHHHMKAX: OKTaj’aAp, AoAeKa’Ap u ukocadap. CedeHHs NpU3MBI U
MMUPAMUJIBIL.

CummeTpusi B NMPOCTPAHCTBE: CHUMMETPUSI OTHOCHTENIBHO TOYKH, MPSIMOM, TIIOCKOCTH.
DneMeHThl CHMMETPHUH B MU PAMUIAX, TAPATIIEIEIHIEAX, IPABUIBHBIX MHOTOTpaHHUKAX.

Brruucienue 31eMEHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yribl. [lnomaas 6okoBoi
MIOBEPXHOCTH M IIOJIHOM MOBEPXHOCTU NPSIMOW MPU3MBI, IIOIIAAb OCHOBaHUM, Teopema o



OOKOBOIM TOBEPXHOCTH MpsAMOM Tpu3Mbl. [Lnomans OOKOBOW MOBEPXHOCTH U TOBEPXHOCTH
NPaBUIBHONW MHpaMUIbI, TEOpeMa O IUIOMAIu yceu€HHOM mupamunbl. [loHstHe 00 oOBEME.
O06bEM UpaMuIbl, TPU3MBL.

[TonoOubie Tema B mpocTpaHcTBe. COOTHOMIGHUS MEXIYy IUIOMAASMHU TOBEPXHOCTEH,
00bEMaMH IONOOHBIX TEIL

11 KJIACC

Tesa Bpamenus

[{unuHapuyeckass TMOBEPXHOCTb, O0Opa3ylollue UIHJIMHAPUYECKOW ITOBEPXHOCTH, OCh
UWIMHIPUYECKOM moBepxHOCTH. Llmnnuap: ocHoBaHus U OOKOBasi MOBEPXHOCTh, 0Opa3yromas u
0Cb; IIJIOLIA/1b OOKOBOH U MOJIHOM MOBEPXHOCTH.

Konunueckass MmoBepXHOCTb, 00pa3ylollMe KOHHUYECKOW IOBEPXHOCTH, OCh M BEpILMHA
KOHMYECKON IoBepXHOCTH. KOHyc: OCHOBaHHME M BEpIIMHA, OOpasymolias M OCh; IJIOLIA/b
OOKOBOM M IMOJHON MOBEPXHOCTU. YCEUEHHBIH KOHYC: 00pa3ylollye U BbICOTA; OCHOBAHMS U
O0KOBasi IOBEPXHOCTb.

Cdepa m map: umeHTp, paguyc, AUAMETp; ILIOLAAb IMOBEpPXHOCTU cdepbl. B3aumuHoe
pacrionoxeHue chepsl U MIOCKOCTH; KacaTeslbHasl IIOCKOCTh K cdepe; MIomanb chepsl.

N300pakeHne Ten BpallleHus Ha III0CKOCTH. Pa3BEpTKa HUIMHIpa U KOHYCA.

KoMmOuHanuu Ttesn BpalieHMss ¥ MHOTOTPAaHHHUKOB. MHOIOIpaHHMK, OINHCAHHBIM OKOJIO
cepsl; cdepa, BiucaHHas B MHOTOI'pPaHHUK, WIIM TEJIO BPALLECHHUS.

[TonsitTie 00 o0bEMe. OcHOBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 00BEME
IPSAMOYTOJIBHOTO Mapauienenunena u ciaeactsus u3z He€. OObéM nunuHapa, KoHyca. O0béM
mapa v miaomaias chepsl.

[TonoGHble Tema B mpocTpaHcTBEe. COOTHOLIEHUS MEXIY IUIOLIAASMU TOBEPXHOCTEH,
00bEMaMH OJOOHBIX TEl.

Ceuenuss wmwiMHApa (MapajuleIbHO U TMEPHEHIUKYISPHO OCH), CEYEeHHUs KOHyca
(mapanenbHOe OCHOBaHUIO U MPOXOJIAIIEe Yepe3 BEpIINHY), CEUSHHs 1apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha niockocTH U B mpocTpaHcTBe. ClI0KeHHE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. Pa3noxeHue BeKTopa IO TPEM HEKOMIUIAHApHBIM BekTopaM. llpaBuio
napajuienenunena. Penienne 3agay, cBsi3aHHBIX C IPUMEHEHHEM MPaBUJI IE€UCTBUIN C BEKTOPaMHU.
[IpsmoyronbHas cucreMa KoopAauHar B mpocrpaHcTBe. KoopauHatel Bektopa. Ilpocreitmme
3aJa4yl B KOOpAMHATaX. Yroid Mexay Bekropamu. CKalspHOE NPOU3BEIEHUE BEKTOPOB.
Bbruncnenue yriioB Mexay NpsAMbIMH U IUIOCKOCTSIMHM. KOOpIHMHATHO-BEKTOPHBIH METOX NpHU
pEILLIEeHUU T€OMETPUUECKUX 3a/1ad.

IIVTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE pe3yJbTaThl OCBOCHMS MpPOrpaMMbl yueOHOro mpeamera «MaTeMaTHKa»
XapaKTepU3yrTCs:

I'paxnanckoe BocniuTanme:

cOPMUPOBAHHOCTBIO TPAXKJAHCKOH MO3MLMU OO0ydarolierocs Kak aKTHBHOIO H
OTBETCTBEHHOI'O 4JieHa POCCUHCKOro 0oOIEeCTBa, MPEACTaBICHUEM O MAaTEMaTHYECKHMX OCHOBaX
(YHKIIMOHUPOBAHUS PA3JMYHBIX CTPYKTYp, SIBJCHUH, MpOLEAyp TIpa)xIaHCKOro o0IIecTBa



(BBIOOpBI, OMpOCHI M Tp.), YMEHHUEM B3aHMMOACHCTBOBATH C COLUAJIbHBIMU HHCTUTYTaMU B
COOTBETCTBHHU C UX (QYHKIIUSMU M HA3HAUCHUEM.

IIarpuoTHYecKoe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTBIO POCCHICKON TpaXKAaHCKON MJICHTHYHOCTH, YBOKCHHS K IPOILIOMY
U HACTOSIIIEMY PpOCCHUHCKOM MATeMAaTUKH, IEHHOCTHBIM OTHOUIEHHMEM K JOCTHXKEHHUSIM
POCCUHCKMX MAaTEMAaTHKOB M POCCHUMCKON MaTeMaTHYECKOW IIKOJIbI, K HCIOJb30BAHUIO 3THUX
JOCTH)KEHUH B APYTUX HayKax, TEXHOJIOTUX, chepax S3KOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHHUSA:

OCO3HAHUEM [JTyXOBHBIX I[€HHOCTEH pOCCHHCKOro Hapona; CcGhOPMUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, dTUYECKOIO MOBEJIECHUS, CBSI3aHHOIO C MPAKTUYECKUM IIPUMEHEHHEM
JOCTUKEHUW HAYKH M JESTEIbHOCThIO YYEHOI'0; OCO3HAHMEM JIMYHOIO BKJAaJa B IOCTPOEHUE
YCTOMYUBOIO Oy TyIIero.

JcTeTHYeCKOe BOCIIMTAHME:

ACTETUYECKMM  OTHOLIEHMEM K  MHpPY, BKIOYas OCTETUKY  MaTeMaTUYECKUX
3aKOHOMEPHOCTEW, OOBEKTOB, 3ajay, pELIEHUH, pacCyKIeHUl; BOCIHPUUMYUBOCTBIO K
MaTeMaTUYECKUM ACTIEKTaM Pa3JIUYHBIX BUJOB UCKYCCTBA.

PDusuyecKoe BOCIIUTAHHE:

cOpPMUPOBAHHOCTBIO YMEHHUs MPUMEHATh MaTeMaTUYecKue 3HaHHs B HHTEpecax
3I0pOBOr0 M 0e30macHoro odpasza >KM3HU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 310POBBIO
(3mopoBoe muTaHWE, COATAHCHPOBAHHBIN PEXHUM 3aHITHH W OTAbIXa, pEryispHas Quandeckas
AKTUBHOCTB); (PM3NYECKOTO COBEPIIECHCTBOBAHMS, MPH 3aHATHIX CIOPTHBHO-0310POBUTEIHHON
NS TEIbHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTbIO K TPYAY, OCO3HAHMEM LIEHHOCTHU TPYAOIIOOUS; UHTEPECOM K Pa3IMYHBIM
cepam npodeccuoHaIbHON NeATEIbHOCTH, CBSI3aHHBIM C MaTEMAaTUKOW M €€ MPUIOKEHUSIMHU,
YMEHHUEM COBEpIaTh OCO3HAHHBINA BHIOOP OyayIiei mpodeccuu u peann30BbIBaTh COOCTBEHHBIC
KU3HEHHbIEC IUIaHbI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3OBaHUIO H
caM000pa30BaHUIO0 Ha MPOTSHKEHUH BCEH KHU3HU; TOTOBHOCTHIO K AKTHMBHOMY YYacTHIO B
pELIeHNH MPAKTUYECKUX 3a/1a4 MaTEMaTU4Y€CKOW HaIpaBJIE€HHOCTH.

IKO0JIOTHYeCKOe BOCTIMTAHUE:

c(OpPMHUPOBAHHOCTHIO JKOJIOTMUECKOW KYJIbTYphl, NMOHUMAHHUEM BIUSHUS COLUAIBHO-
SKOHOMHYECKUX IPOLECCOB HA COCTOSHUE IHMPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHHEM
r00ajdbHOrO  XapakTepa 3KOJIOTMYECKMX  MpolJjieM; OpHeHTaluuell Ha  IpUMEHEHHE
MaTeMaTUYeCKUX 3HAHUU ISl pEelIeHHs 3a/lad B O00JIACTH OKPYIKAIOIIEH Cpelbl, TIaHHpOBAHUS
IIOCTYIIKOB M OLIEHKH WX BO3MOYKHBIX ITOCIEACTBUI I OKPYKAIOLIEH CPELbI.

LleHHOCTH HAYYHOT'O MIO3HAHMS:

c(OpPMUPOBAHHOCTBIO MHUPOBO33pPEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUSL HAYKU U OOIIECTBEHHOM MPaKTUKH, TOHUMAaHUEM MaTeMaTUYeCKOW HAyKH KaK CQepsl
YeJIOBEYECKOU JIeATEIbHOCTH, 3TANOB €€ pa3BUTHS U 3HAYMMOCTHU JJIsl Pa3BUTHS LUBHIM3AIUY;
OBJIAJICHUEM SI3bIKOM MaTEMaTUKH M MAaTEeMAaTHYECKOM KyJIbTYpOW Kak CpPEACTBOM IO3HAHUSA
MHpa; TOTOBHOCTBbIO OCYUIECTBIISITh IPOEKTHYIO M  MCCIEIOBATEIbCKYIO JeATeIbHOCTD
WHJUMBHUAYalIbHO U B TPYIIIIE.

METANIPEAMETHBIE PE3YJIBTATbBI

MeTaHpe}IMeTHBIC PE3YyJIbTAaTbl OCBOCHUSA IIPOTIPpAMMBIL yqe6H0r0 npeamMeTa «MaTteMmaTHKa
XapaKTCPUIYIOTCA OBJIaACHUCM YHUBCPCAJIbHBIMHA no3naeameibHbIMu dedcmeu}wu,



YHUBEPCANBHBIMU ~ KOMMYHUKAMUBHbIMU ()eﬁcmeu;mu, YHUBEpCAIbHbIMU  pecYIANMUBHbIMU

oeticmeusimu.

1) Vuusepcanvnvie noznasamenvhwle oeiicmsus, obecnewusaiom opmuposanue 6a3o6vix

KOCHUMUBHbIX npoyeccoes 06ylta}0u;uxc;z (00606HM€ Memoo08 NO3HAHUS OKpyotcarouieco mupa,

npuMeHeHUe 102UYEeCKUX, UCCIe008ameNbCKUX Onepayuil, ymeHui pabomams ¢ ungopmayuet) .

Ba3oBble JJornueckue geiicTBUA:

BBISBIISITH U XapaKTE€PHU30BaTh CYIECTBEHHbIE MPU3HAKU MAaTEMATUYECKUX OOBEKTOB,
MOHATUHM, OTHOLIEHUH MEXIy MOHATHAMH; (OPMYIMPOBATH ONpENeTCHUs] MOHITUM;
yCTaHaBIMBATh CYIIECTBEHHBIM MpU3HAK KiIaccu PUKaIMK, OCHOBAHUS JUisd 00001eHIs
Y CpPaBHEHUS, KPUTEPUH NIPOBOJIUMOrO aHAJIN3a;

BOCIIpUHUMATh, (pOpMyIHpOBaTH U MPEOOPa3OBHIBATh CYXKICHUSA: YTBEPAUTENbHbBIE U
OTpHIIATENbHBIE, EANHUYHBIC, YACTHBIE U OOLINE; YCIOBHBIE;

BBISIBJIATH MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUNs B aKTax,
JAHHBIX, HAONIOJEHMAX M YTBEPXKACHUAX; IpelsaraTb KpPUTEPUH JUIsl BBISBICHUS
3aKOHOMEPHOCTEW U MPOTUBOPEUNIL;

JIeNIaTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, AEIYKTUBHBIX M WHJIYKTHUBHBIX
YMO3AKJIIOUEHUH, YMO3aKJIFOUEHUI 110 aHAJIOTUH;

IIPOBOJIUTH CaMOCTOSITENIBHO JOKA3aTEIbCTBA MATEMAaTUUYECKUX YTBEPKACH U (IIpsIMble
U OT NPOTUBHOIO), BBICTPAUBATh aAPryMEHTALUIO, IPUBOAUTH NPUMEPHl U
KOHTPIIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CY)KICHUS U BHIBOJIBL;

BbIOUpaTh croco0 pemieHuss y4eOHOHM 3amauu (CpaBHHBATh HECKOJIBKO BapHaHTOB
peleHusi, BbIOUpaTh Hanbosee MOAXOIAMI ¢ yU€TOM CaMOCTOSITENbHO BbIIEJICHHBIX
KpPUTEPUEB).

Ba3oBble nucciaenoBarejnLCcKue NeHCTBUA:

UCMOJb30BaTh  BONPOCHI  KAK  MCCIEAOBATENbCKMM  MHCTPYMEHT  IIO3HAHMS,
(bopMynupoBaTh BONPOCH], (GPUKCUPYIOIIKE MPOTUBOPEUHE, TPoOIeMy, YCTaHABIMBATh
HUCKOMOE M JaHHOe, (OpPMUPOBATH THIOTE3Y, apryMEeHTHPOBaTh CBOIO IO3HUIHIO,
MHEHHE;

MPOBOUTh CaMOCTOATEIbHO CIUIAHUPOBAHHBIA OSKCIEPUMEHT, HCCIEJOBaHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro o0ObeKTa, sBJIEHHUS, Mpolecca,
BBISIBJICHUIO 3aBUCHUMOCTE MEXIy 00beKTaMu, SIBJICHUSMH, IIPOIIECCAMU;
CaMOCTOSITENIbHO ~ (OpMYJIMpPOBaTh O0OOLIEHHS M  BBIBOABI IO  pe3yJbTaTaM
IPOBEAEHHOI0 HaOMIOIEHNUS, NCCIIEI0BAaHNUs, OLIEHUBATh JIOCTOBEPHOCTD IOIY4EHHbIX
pe3yIbTaTOB, BEIBOJOB U 0000IIEHUH;

IPOTrHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBLABUIATh MPEINOI0KECHHS
0 €ro pa3BUTHH B HOBBIX yCIIOBUSX.

Pabora ¢ undgopmanueii:

BBISBJIATH NeUIUTHI HH)OpPMAIIMH, JaHHBIX, HEOOXOIUMBIX JJIsI OTBETA HA BOMPOC U
JUTSL PEIICHUS 3a/1a4H;

BBIOMpaTh MH()OPMANMIO W3 HMCTOYHUKOB pA3IMYHBIX THIIOB, aHAJIH3UPOBATH,
CHCTEMAaTU3UPOBATh M WHTEPIPETUPOBATH HMH(POPMAIMIO PA3IMYHBIX BUIOB U (HOpM
MIPEICTABIICHUS,

CTPYKTypUpOBaTh HWH(}OpMaInio, TMpencTaBlsTh €€ B pa3iIuyHbIX (opMmax,
WJLTIO CTPUPOBATH IPpaUUeCcKu;

OLICHUBATh HAA&KHOCTh HMH(POPMAIIMH 10 CAMOCTOSTEILHO CHOPMYIUPOBAHHBIM
KPUTEPHSIM.



2) Vuusepcanvnvie KoMMyHUKamueHvle Oelicmeus, 06ecnewusaiom coopmuposaHHocmy

COUUAJIbHBIX HABbLIKOB 06)/'{61}01/1/;1/1)(?6’}1.
Oo0mmenune:

BOCIIPUHUMATh U (POPMYIHpPOBATh CYKIEHHUS B COOTBETCTBUU C YCIOBHSIMHU U LEISIMU
OOIIeHHs; SICHO, TOYHO, I'PaMOTHO BBIpaXkaTb CBOIO TOYKY 3pEHHUS B YCTHBIX U
IIICBMEHHBIX TEKCTax, JaBaTh IOACHEHUS 110 X0y PELICHM 3a/1a4ul, KOMMEHTHPOBATh
IIOJIY4EHHBIN PE3YNIbTAT;

B X07ie 0OCYKI€HH 3a/1aBaTh BOIPOCHI 110 CYIIECTBY 00CYKJaeMOi TEMBbI, POOIEMBI,
pelraeMoM  3aJa4M, BBICKa3blBaThb MJACH, HALEJICHHBIE HAa IIOUCK PELICHUS;
COIIOCTAaBIIATb CBOM CYKIAEHUA C CYXIEHUSMH JpPYTUX YYAaCTHUKOB JIMAJIora,
O0Hapy>KUBATh pa3Myune U CXOJCTBO MO3UIIMIA; B KOPPEKTHOH popme HopMyInpoBaTh
pa3HOrIacus, CBOU BO3paKECHUS;

MIPECTABIIATh PE3YyJIbTAThl PEIIECHUs 3aa4l, SKCIIEPUMEHTA, UCCIEN0BAHUS, IPOEKTA;
CaMOCTOSITENIbHO BBIOMpaTh (hOpMAT BBICTYIJICHHS C Yy4ETOM 3ajad Npe3eHTaluu U
0COOEHHOCTEN ayTUTOPUH.

CotpyanunyecTBo:

IIOHUMAaTh U HCIHOJb30BATh MPEUMYIIECTBA KOMAHAHOW M HMHIMBHUIYaJbHOH pPabOTHI
IpU pelleHUH Y4eOHBIX 3aJay; IPUHUMATh II€JIb COBMECTHOH [€ATEIbHOCTH,
IUIAaHUPOBAaTh OPraHU3allMI0 COBMECTHOW paloThl, paclpenensTh BUIbl padoT,
JIOTOBApPUBATLCSA, OOCYXKIAaTh MpPOIECC M pe3yabTar paboThl; 0000IIaTh MHEHUS
HECKOJIbKUX JIIOJICH

y4acTBOBaTh B I'PYNIOBBIX popMax paboThl (00CYykaeHHs, 0OMEH MHEHUH, «MO3TOBbIE
IITYpMBI» W HHBIE); BBIIOJHATH CBOIO 4YacTb pPabOThl M KOOPAMHUPOBATH CBOM
JIEUCTBUS C JPYTUMH YI€HaMH KOMaH/Ibl; OLleHUBATh KayeCTBO CBOEr0 BKJIaJa B 00U
MPOAYKT MO KPUTEPHUSIM, CHOPMYINPOBAaHHBIM YIaCTHUKAMH B3aUMO/IEI CTBUSI.

3) Vuusepcanvuvie pezyriamugnsie deiicmausi, 0becneuusarom Gopmuposanue cCMolci06blx

YCMAHOBOK U IHCUSHEHHBIX HABBLIKOB JIUHHOCMU.
CaMOOPFaHI/ISaHI/IH:

COCTaBJIATh IUIaH, aJrOPUTM pEILIeHUs 3a7add, BHIOMpPATh CIOCOO pelIeHus ¢ y4EéToM
UMEIOIIUXCA PEeCcypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTb U
KOPPEKTUPOBATh BAPHAHTHI PELICHUN ¢ Y4ETOM HOBOM MH(pOpMaLUH.

CaMOKOHTPOJIb:

BJIQJICTh HAaBBIKAMU I[103HABATEIbHOW pe(JIEKCMM KaK OCO3HAHHUS COBEPIIAEMBIX
JNEHCTBUNM W MBICIHMTEIBHBIX TPOIECCOB, WX pPe3yJbTaTOB; BIAAETh CHOCOOaAMU
CaMOMPOBEPKH, CAMOKOHTPOJISI MPOIECca U Pe3ysbTaTa PEIIEHUsS MaTeMaTHU4YeCKOU
3aJ1a4u;

MPEABUIIETh TPYIAHOCTU, KOTOPbIE MOTYT BOZHUKHYTh MPH PELICHUH 3a/1a4l, BHOCUTH
KOPPEKTHUBBI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSTENLCTB, IAHHBIX, HAWJCHHBIX
OIIMOOK, BBISIBICHHBIX TPY/IHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa IEAM U YCIOBUSM, OOBSCHATH IPUYHUHBI
JIOCTHKEHUSI WJIM HEIOCTHKEHHUS PEe3yJbTaTOB JEATCIbHOCTH, HaXOAUTh OIIMOKY,
JIaBaTh OI[EHKY TPUOOPETEHHOMY OMBITY.

IHHPEJMETHBIE PE3YJIBTATBI
10 KJIACC

OHepI/IpOBaTI) MMOHATHUSAMM: TOUYKA, IIpAMad, IJIOCKOCTb.



[TpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEICTBUS U3 HUX IPU PEIICHUH I'€OMETPUUECKUX
3ajad.

OnepupoBaTh MHOHATUSAMM: MApPAIIECIbHOCTh M IMEPHEHIUKYJSIPHOCT MPSIMBIX U
IIJIOCKOCTEH.

KrnaccuunupoBats B3auMHOE pacloIoKeHUe MPSAMBIX U TNIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MNOHSATUSMHU: JBYTpaHHBIA yroji, TpaHU JBYIpaHHOro yria, peOpo
IBYTPAaHHOTO YTJIa; IMHEWHBIA yroJl IBYTPAHHOTO yTJa; TpajyCHas Mepa IBYTPaHHOTO yria.

OnepupoBaTh MOHSATHUSIMH: MHOTOTPAaHHHK, BBITYKJBIA M HEBBIMTYKJIBIA MHOTOTPAaHHHUK,
3JIEMEHTHI MHOT OT'paHHHKA, IPAaBUIIBHBI MHOTOTPaHHHK.

PacriozHaBaTh OCHOBHBIC BHIBI MHOTOI'PDAaHHHKOB (TIMpamMHa; MPU3Ma, IIPSIMOYTOJIbHBINA
napajuiesenunesn, Kyo).

KrnaccupunupoBate MHOTOIpaHHHKH, BbIOMpas OCHOBAaHUS ISl KJIACCHU(HKAIMU
(BBIYKJIBIE W HEBBITYKJbIE MHOTOTPAaHHHKH; TPAaBUJIbHbIE MHOTOIPAaHHUKH; NpSAMBIE H
HAKJIOHHbIE TPU3MBI, TApaJUIEIICTUIIC/IBI).

OnepupoBaTh MOHATHAMH: CEKYIasi INIOCKOCTh, CEYEHHE MHOT O PAHHHKOB.

OOBACHATH IPUHIHUITBI TOCTPOCHUS CEYEHUH, UCIIOIB3YsI METO CIIENIOB.

CTpouTh Ce4eHHS MHOTOTPAHHHKOB METOJOM CIIEIOB, BBHINONHATH (BBIHOCHBIE) IJIOCKHE
YepTEeXKH U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemath 3agaum Ha HaXoXKICHUE TIEOMETPUUECKUX BEJIMYMH 10 oOpa3uaM Wiu
QJIrOpuTMaM, HPUMEHSSI W3BECTHbIE AHAJIUTUYECKUE METOAbI IPH PEIICHUH CTaHAAPTHBIX
MaTeMaTUYeCKUX 3a/ad Ha BBIYUCIIEHHE PACCTOSIHUH MEXAY IBYMS TOYKaMM, OT TOYKH [0
IPSAMOM, OT TOUKH 10 TUIOCKOCTH, MEXY CKPEIUBAIOIIMMUCS MPSMBIMH.

Pemath 3agaum Ha HaXOXKICHUE TEOMETPHUUECKUX BEJIMYMH 10 oOpa3uaM Wiu
QITOpPUTMaM, TPUMEHSSI W3BECTHBIC AHAIUTUYECKHE METOJBl IPU PEIICHHH CTaHIAPTHBIX
MaTeMaTHYECKUX 3a7ad Ha BBIYUCICHUE YTJIOB MEXKIY CKPEHIMBAIONIMMHUCS MPIMBIMUA, MEXIY
MPSIMOM U TIIOCKOCTBIO, MEXK/Y TUIOCKOCTSIMH, ABYTPaHHBIX yTIIOB.

Bbrauciisate 00bEMBI M TUTOMAIN TTOBEPXHOCTEH MHOI'OTPaHHUKOB (IIpU3Ma, MHPaMua) ¢
NpUMeHeHneM (OopMyJ; BBIYMCIATH COOTHOWICHHS MEKAY IUIOMIAIIMH ITOBEPXHOCTEH,
00bEéMamu MOJOOHBIX MHOTOI'PAHHHKOB.

OmnepupoBaTh TOHSTUSIMH: CHMMETPUS B TIPOCTPAHCTBE; IEHTP, OCh W IUIOCKOCTh
CHUMMETPUH; LIEHTP, OCh U IUIOCKOCTh CHMMETPUH (HUTYPHI.

W3Bnekars, mpeoOpa3oBBIBATh M HHTEPIPETHPOBATH HHPOPMALIUIO O TPOCTPAHCTBEHHBIX
reOMeTpUYEecKUX (Urypax, MPeICTaBICHHYIO Ha YePTEXKaxX U PUCYHKAX.

[lpumensTs TeoMmerpuyeckue (AKTBI JJIT  pPEHICHUS CTEPEOMETPHUYECKHX — 3ajad,
MPEATIONATAIONINX HECKOJIBKO MIaroB PEIICHHs, €CIHM YCIOBHUS NPUMEHEHHs 3aJaHbl B SIBHOH
dhopme.

[IpumeHATh mpocTeline MporpaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHKAIIMOHHbBIE
CHCTEMBI IPH PEIIEHUH CTEPEOMETPUYECKHX 3a/1a4.

[TpuBomUTH mNpHMeEpHl MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH B MpHUpOAe M IKHU3HH,
pacro3HaBaTh MPOSIBIEHUE 3aKOHOB I'€OMETPHH B UCKYCCTBE.

[TpuMeHATh MOTyueHHbIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh peajibHbIE CUTYallUH H
INPUMEHATh  W3Y4YE€HHbIE IIOHATUS B  Ipolecce IOUCKAa  pEleHHs MaTeMaTH4YeCKU
copMympoBaHHOH MPOOJIEMBI, MOJIEIUPOBATh pEANbHBIC CUTYAIlMH Ha S3BIKE T'€OMETpPHH,
MCCIIEIOBATh MOCTPOCHHBIE MOJIEIH C HCHOJIb30BAHUEM T'€OMETPUYECKUX TIOHSATHH U TEOpeM,
amrapara anreOpbl; penaTh MPaKTHYECKUE 3a/1a49H, CBI3aHHBIC C HAXOXKICHUEM T'€OMETPUIECKUX
BEJINYHH.

11 KJIACC



OmnepupoBatb MOHATUSMU: UIAHIPpHYECKast MOBEPXHOCTb, o0pasymoiue
UIMHIPUYECKON MOBEPXHOCTH; IWIMH/P; KOHUYECKas OBEPXHOCTh, 00pa3yrole KOHNIECKOH
MTOBEPXHOCTH, KOHYC; ChepruiecKasi TOBEPXHOCTb.

PacnioznaBaTh Tena BpamieHus (LHJIMHAP, KOHYC, cdepa u 1map).

OOBACHATH CIOCOOBI MTOTYYEHHSI TEJl BPallleHUsI.

KrnaccudummpoBats B3auMHOE pacrnoioxeHue chepbl U MIOCKOCTH.

OmnepupoBaTh MOHATHSMU: IIAPOBOM CETMEHT, OCHOBAHUE CErMEHTa, BBICOTA CErMEHTa;
IapOBOM CJIOM, OCHOBAHUE MIAPOBOTO CJI0sI, BEICOTA IIAPOBOrO CJIOS; IAPOBOM CEKTOP.

Bbrancnsate 00bEMBI M IIJIONMAAN MOBEPXHOCTEN TEJ BpAIleHUs, T€OMETPUUECKUX Tel C
npuMeHeHueM Gopmyi.

OnepupoBarh MOHSITHSIMH: MHOTOTPAHHHK, BIHCAHHBIM B CEepy M OIMCAHHBIA OKOJIO
cdepsl; chepa, BHUCAHHAS] B MHOTOT paHHUK WM TEJIO BPAIICHUSI.

BEIMHCTATE COOTHONICHUS MEXKIY IUIOMAISMHU MMOBEPXHOCTEH U 00BEMAMHU MOTOOHBIX
TeJl.

N3o00paxare u3zydaemble (UTYpPHl OT PYKH W C MPUMEHEHHEM IPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB.

BhINONHATH (BRIHOCHBIE) TUIOCKHE YEPTEXH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (GUTYD: BUA
CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS Tell BpallleHusI.

W3Bnekath, HHTEPIPETHPOBATh U MPEOOPA30BHIBATH HH(OPMALIUIO O MPOCTPAHCTBEHHBIX
reoMeTpudecKkux (Gpurypax, mpecTaBICHHYIO Ha YepTeXaxX U pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBIMONMHATH NEHCTBUS CIIOKEHUSI BEKTOPOB, BHIYMTAHUS BEKTOPOB U YMHOXKEHUSI BEKTOPA
Ha YUCIO0, OOBICHATH, KAKUMH CBOICTBAMU OHHU 00J1aJalOT.

[TpuMeHATH paBUIIO MapaliesenuIesaa.

OnepupoBaTh MOHATHSAMU: JCKApPTOBBI KOOPJAMHATHI B MPOCTPAHCTBE, BEKTOP, MOMYJIb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, Yroid MEXAY BEKTOpaMH, CKaJIIpHOE
MIpOU3BeJIeHN e BEKTOPOB, KOJUTMHEAPHbIE M KOMITJIAHAPHBIE BEKTOPHI.

Haxonuth cymMMy BEKTOPOB M MPOU3BEACHHUE BEKTOPA HAa YHUCIIO, YTOJ MEXAY BEKTOpaMH,
CKaJISIpHOE MPOU3BEACHUE, PACKIIABIBATH BEKTOP MO IBYM HEKOJIJIMHEAPHBIM BEKTOPAM.

3a/maBaTh IUIOCKOCTh YPaBHEHUEM B JICKAPTOBOW CHCTEME KOOPIUHAT.

[Mpumensats reomerpudeckue (aKThl ISl  PEHICHHWs CTEPEOMETPHUYECKUX — 3ajad,
MIPEIIONArafoIIuX HECKOJIBKO IAroB PENICHUs, €CJIM YCIOBUS NMPUMEHEHUS 3aJaHbl B SBHOU
dbopme.

Pemate mpocTeiiie reoMeTpudecKre 3a1a49d Ha MPUMEHEHUE BEKTOPHO -KOOPIMHATHOT O
MeTo/a.

Pemate 3amaum Ha J0OKa3aTeNbCTBO MAaTEMAaTHYECKUX OTHOILIEGHUH M HaXOXKIACHHE
TreOMETPUYECKUX BEIUYUH MO oOpasliaM WM aldropuTMaM, MPUMEHss U3BECTHbIE METOABI MPH
pellIeHUH CTaHJaPTHBIX MATeMAaTHYECKUX 3a/1a4.

[TpuMeHATH TpoOCTEUIIHE MPOrpPaMMHBIE CPEICTBA U SJIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI MPH PEIICHUH CTEPEOMETPUIECKUX 3a/1a4.

[TpuBoauTh mpUMEpPHl MaTEMATUYECKUX 3aKOHOMEpPHOCTEH B MPHUPOAE U KHU3HH,
pacrio3HaBaTh NPOSBIEHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[TpuMeHSTh TOJMYYCHHBIC 3HAHMS Ha TMPAKTHKE: aHATM3UPOBATH PEATbHBIC CUTYAIlMH W
MPUMEHSATh M3y4YCHHBIC IOHATUS B  TPOIECCe TIOMCKA  PCIICHUS  MaTeMaTHYeCKH
copMyIUPOBAHHOW MPOOJIIEMBbI, MOJAETHPOBATh pEANbHbIE CHUTyallUM Ha S3BIKE T'€OMETpPHUH,
UCCJIEZIOBATh MOCTPOEHHBIE MOJEIH C HMCIOJIb30BAaHHEM T'€OMETPUYECKHX TOHATHI M Teopem,



arrapara anre6pbl; peuiaTb NPaKTUYCCKUC 3a/la4H, CBA3AHHBIC C HAXOXKICHUECM I'COMCTPHICCKHUX
BCIIMYHH.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos DJIEKTPOHHBIE
Ne HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Konrpoasbnsie | IlpakTnueckue
n/n NMPOrpaMMbI Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
but6moreka [JOK
1 B 10
BEIGHHE B CTEPCOMETPIIO https://m.edsoo.ru/1c209e37
[IpsiMble U MIIOCKOCTH B TPOCTPAHCTBE. bubmorexa [IOK
2 . 12 1
[TapanneapbHOCTh MPSMBIX M ILJIOCKOCTEH https://m.edsoo.ru/1c209e37
3 IlepnieHIMKYIISIPHOCTD IPAMBIX U 12 bubmuotexa LIOK
IJIOCKOCTEN https://m.edsoo.ru/1c209e37
bubmmoreka [IOK
4 VYTibl MEXy NPSIMBIMH U INIOCKOCTSMU 10 1 https://m.edsoo. (/1620937
bu6mmoreka [JOK
5 M 11 1
HOTOTPAHHHIH https://m.edsoo.ru/1c209e37
N bubmnoreka [IOK
6 9 1
OOBEMEI MHO O pAHHHKOB https://m.edsoo.ru/1c209e37
7 [ToBTOpEHUE: CEUeHUs, PACCTOSHHS U YTJIbI 4 1 bubmiorexa LIOK
P ' P - https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
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11 KUIACC

KoanuecrBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB u TeM undposbie
Ne n/m P KonrpoJbnbie | IIpakruyeckue (ucbp )
NpOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [JOK
1 T 12
©J14 BpATICHIA https://m.edsoo.ru/1c209e37
N bu6mmoreka [JOK
2 06 5 1
peMBLTER https://m.edsoo.ru/1c209e37
3 BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE 10 1 Et?f;?;r?]?:g:c)grou}ic 200637
4 [ToBTOpeHue, 0000IICHHE, 7 1 bu6mmoreka [JOK
cUCTEMATU3AalU 3HAHUH https://m.edsoo.ru/1c209e37
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
INOYPOUYHOE IINTAHUPOBAHMUE
10 KIIACC
KosauvecTBo yacoB DJIeKTPOHHbIE
Ne Hara ungpoBbie
Tema ypoka Kounrpoubnbie | Ilpakruueckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypchbl
OCHOBHBIE ITOHATUS CTEPEOMETPHHU:
1 TOYKA, IpsiMas, MJIOCKOCTb, 1 bu6moreka [JOK
npoctpadcTBo. [1paBuna https://m.edsoo.ru/aecc77cd
n300pakeHUs] HA PUCYHKAX:
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M300paKCHHUSI IIOCKOCTEH,
MapauieabHBIX MPSIMBIX (OTPE3KOB),
CepeIMHbI OTpe3Ka

[TonsTHs: nepecekaromumecs
IIJIOCKOCTH, IEPECEKAOIINECS IpsMast
U IJIOCKOCTh

bu6mmoreka [JOK
https://m.edsoo.ru/2d8a9c99

[TonsTus: mepecekarommecs
TTOCKOCTH, TIepECEKatoecs npsamas
U IIOCKOCTD

bubmioreka [IOK
https://m.edsoo.ru/db685e73

3HAaKOMCTBO C MHOI'OT paHHHKaMHU,
1300pakeHNEe MHOT OTPaHHUKOB Ha
pPHCYHKaX, Ha TTPOCKIIMOHHBIX
gepTeKax

bubmioreka [IOK
https://m.edsoo.ru/a63959ed

HavanbHbie cBenenus o kyoe u
MUPaMUIE, UX Pa3BEPTKU U MOJIEIIH.
CeueHnss MHOTOrPaHHUKOB

bu6moreka [JOK
https://m.edsoo.ru/b30dff38

HavansHbie cBeneHus o Kyoe u
nUpaMuie, UX pa3BEPTKH U MOJICITH.
CeueHust MHOTOI'paHHUKOB

bubmioreka [IOK
https://m.edsoo.ru/3d8ffd32

ITousTre 00 aKCMOMAaTHYECKOM
MOCTPOCHUHN CTCPCOMETPHUUN: aKCUOMBI
CTCPCOMCTPUU U CICACTBUA U3 HUX

bu6mmoreka [JOK
https://m.edsoo.ru/0Occ5c4fe

ITonsTre 00 aKCMOMAaTHYECKOM
IMOCTPOCHUHU CTCPEOMETPUN: AKCHUOMBI
CTCPCOMCTPHH U CIICACTBUA U3 HUX

bu6mmnoreka [JOK
https://m.edsoo.ru/239c8ch4

TToHATHE 00 aKCHOMATUYECKOM
MTOCTPOEHUU CTEPEOMETPHH: aKCUOMBI
CTEPEOMETPHUU U CIICICTBUS U3 HUX

bu6mmoreka [JOK
https://m.edsoo.ru/65c6b106
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TToHusiTre 00 aKCMOMATUYECKOM

10 MIOCTPOEHUU CTEPEOMETPUU: aKCUOMBI bubmioreia LTOK
https://m.edso00.ru/258fc245
CTEPEOMETPHUH U CIIECTBUS U3 HUX
B3anMHoOe pacrionokeHne npsmMbIX B
11 IIPOCTPAHCTBE: NepeceKaroIumecs, bubmmoreka LIOK
MapajuiebHbIE U CKPEIIUBAIOIINECS https://m.eds00.ru/1a2520f6
MpsIMBIC
[TapanyienbHOCTh NPSAMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE:
12 napajuiebHbIC TIPSIMBIE B bubmorexa [JOK
. https://m.edsoo.ru/93ad36b3
IPOCTPAHCTBE; NAapaIEIbHOCTh TPEX
IPSIMBIX
[TapamienbHOCTh NPAMBIX U
13 IUTIOCKOCTEW B MPOCTPAHCTBE: bubmotexa [JOK
[TapanienbHOCTH IPIMOH U https://m.edsoo.ru/ee1d19b9
MJIOCKOCTH
14 VYTl ¢ cOoHanpaBIeHHBIMU bubmotexa [JOK
CTOpPOHAMH https://m.edso0.ru/9f4071h9
15 Yron Mexay npsMbIMH B bubmuotexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsMbIMH B bubmmorexa [IOK
IIPOCTPAHCTBE https://m.edso00.ru/2935a9a0
17 ITapannensHOCTh MITOCKOCTEM: bubmuorexa [IOK
napasuiesibHbI€ MJIOCKOCTH https://m.edso00.ru/2e18f255
18 CBoiicTBa mapajuiebHBIX ITOCKOCTEH bubmorexa [TOK
https://m.edso0.ru/e504d656
19 [Ipocreiimme npocTpaHCTBEHHBIE bu6mmoreka LIOK

(burypsl Ha IMJIOCKOCTH: TETPa’Ip,

https://m.edsoo.ru/4a28dc02
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KyO, Iapa’sieenue;y

20 [Toctpoenue ceuenuit bubmioreia LTOK
P https://m.edsoo.ru/1d434d0f
bu6mmoreka [JOK
21 I1 i
OCTPOCHIE CCHCHIH https://m.edsoo.ru/ec26fe5d
KonTtponbshas pabora o reme
99 "[IpsiMble U MJIOCKOCTHU B bubmmoteka LIOK
npoctpaHcTie. [lapamienbHOCTh https://m.edsoo.ru/9a0a9e56
NPSIMBIX U TJI0CKOCTEN "
[leprieHIUKYASIPHOCTH TIPSIMOM U
23 HHECKO:TI/I'};Ie Ii'[eH UK 1?151 HBIC bu6amorexa [IOK
- TTEPTICHAMKY AP https://m.edsoo.ru/b19f6a5d
IpsIMbI€ B IPOCTPAHCTBE
24 IIpsimble mapanienbHble U bubmmorexa [IOK
MEePIEeHIUKYJISIPHBIEC K TIJIOCKOCTH https://m.edsoo.ru/0ac11c95
95 [Ipsimble mapanienbHbie U bubmmorexa [IOK
MEPIEHIUKYIJISIPHBIE K TIIIOCKOCTH https://m.edso00.ru/ba545966
26 [Ipu3Hak neprneHIuKyJJIIpHOCTH bubmmoreka LIOK
MPSIMOM U TITIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak neprneHIuKyJJIIpHOCTH bubmmoreka LIOK
NpsIMOM U TIJIOCKOCTH https://m.edso00.ru/79165d15
Teopema o npsmoit bubmmoreka LIOK
28 .
MepIEHINKYJIIPHON IIIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema o npsmoit bubmuorexa [IOK
NepHeHIUKYJISPHOU MIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsmoit bubmotexa [JOK
MEePIEeHIUKYISIPHOM TIIOCKOCTH https://m.edsoo.ru/7d18834b
31 [lepnenauKyIsp ¥ HAKJIIOHHBIE: bu6mmoreka [IOK

PacCTOAHUE OT TOUYKHU O IMIIOCKOCTH,

https://m.edsoo.ru/33c477d3
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paccTosiHue OT MPSIMOU 10 TUIOCKOCTH

[lepnenauKyIsp ¥ HAKIIOHHBIE:

bu6mmoreka [JOK

32
PACCTOAIHE OT TORKH JUIO TIIOCKOCTH, https://m.edsoo.ru/66fefadd
paccTosTHUE OT MPSIMOM J10 TUIOCKOCTH
[lepnenaukynsip ¥ HaKJIIOHHBIE:
33 paccTostHUE OT TOYKH J10 TIJIOCKOCTH, bubmorexa HOK
§ https://m.edsoo.ru/a5b7b8e3
paccTosTHUE OT MPSMOM J10 TUIOCKOCTH
[lepnenauKynsip ¥ HaKJIIOHHBIE:
34 paccTostHUE OT TOYKH J10 TIJIOCKOCTH, brbmorexa [TOK
. https://m.edsoo.ru/dbee22bc
paccTostHUE OT MPSIMOM J10 TUIOCKOCTH
35 VYTibl B IPOCTPAHCTBE: YO MEXKIY bubmuorexa [IOK
NPSIMOM U TIJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJ, TUHEHHBIN yroj bubmotexa [JOK
JIBYTPaHHOTO yTJia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJ, JJUHEUHBIA yTOJ bubmmorexa LIOK
JBYTPAHHOT'O yria https://m.edsoo.ru/c7c777ed
[lepneHAMKYISAPHOCTD MIIIOCKOCTEMN: Eu6 OK
38 MIpU3HAK NEPHEHANKYJIIPHOCTH IBYX nommoreka 1
. https://m.edsoo.ru/ec3e2da3
MJIOCKOCTEH
[lepneHANKYISPHOCTD TIIIOCKOCTEMH: Eub OK
39 MPU3HAK NEPHEHANKYISIPHOCTH ABYX nommorexa 1
oCKOCTEil https://m.edsoo.ru/ed9e2a8e
MJIOCKOCTEN
[lepneHaANKYISPHOCTD MIIOCKOCTEM: Eu6 OK
40 IPU3HAK MEPIEHIUKYJISIPHOCTU JBYX nommorexa L1
SCKOCTEil https://m.edsoo.ru/ba75dc57
it Ten
41 Teopema o TpEX MepreHIUKYyIIpax bubmorexa [JOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nepreHIuKyspax bubmmorexa [IOK
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https://m.edsoo.ru/52188a7d

bu6mmoreka [JOK

43 Teopewma o TpEX MKy IApax https://m.eds00.ru/9f246736
KonTtponbshas pabora no remam
44 "[lepneHqUKYISIPHOCTD NPSAMBIX U bubmmoreka LIOK
miockocten" u "Yribl MexXy https://m.edsoo.ru/5b971ef3
NPSMBIMU M TJIOCKOCTSIMH "
[loHsiTEe MHOTOrpaHHUKA, OCHOBHBIE
3JIEMEHThl MHOTI' OI'paHHHKa,
45 BBINTYKJIBIC U HeBLIIr)IyKJILIe bu6amorexa [IOK
N https://m.edsoo.ru/2d24e873
MHOTI'OTPaHHUKH; Pa3BEPTKA
MHOI'OTpaHHUKa
[Ipusma: n-yrospHas npusma; rpaHy u
46 OCHOBAHHMS IPU3MBL; IpSIMasi U bubmotexa [JOK
HAKJIOHHAs MPU3Mbl; OOKOBas U https://m.edsoo.ru/b4ad63ad
MIOJTHAS TTOBEPXHOCTh MPU3MBbI
47 [Tapannenenunen, NpsMOyTOIbHBINA bubmmorexa [IOK
rapaJjujieJenunes u ero CBoMcTaa https://m.edso0.ru/8a7be683
[Mupamupa: N-yroiapHas MUpaMuaa,
I'PaHU 1 OCHOBAHUE IUPAMUJIBL;
48 61())K013as[ U IIOJIHAA HOBSpXH(f[CTB bu6amorexa [IOK
. https://m.edsoo.ru/fblcd0a5
MUPAaMU/IbL; TPABUIbHASA M yCeUEHHAS
nupamMua
[IpaBuiIbHBIE MHOTOT PAHHUKH:
MOHSITUE TTPABUIILHOT O
49 MHOT'OI'PaHHHKA; IpaBUJIbHAS IPU3Ma bubmuorexa LIOK

U TIpaBWIIbHAS TUPAMUJIA;
MpaBUJIbHAS TPEYTOJbHAS TUPaMHIA
U TIPaBUIILHBIN TETpasap; KyO

https://m.edso0.ru/074c8865
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[IpencraBienue o npaBUIbHBIX

50 MHOT'OI'PaHHHMKaX: OKTa3Ip, bubmorexa [TOK
https://m.edsoo.ru/a0fdd5bf
JOJIEKadAP ¥ UKOCAIP.
CummeTpus B IPOCTPAHCTBE:!
CHMMETPHSI OTHOCHTEIILHO TOYKH,

51 MPSAMOM, MJIOCKOCTH. DJIE€MEHTHI bubmmorexa [IOK
CUMMETPHUH B TUPAMHIAX, https://m.edso0.ru/b9e777d9
napajuiesienurenax, mpaBmIbHBIX
MHOTOTpaHHUKaX
Brruucienue 35meMeHToB

52 MHOTOT'paHHUKOB: pEOpa, TMaroHau, bubmorera TIOK

https://m.edsoo.ru/6cdbecef
YTJIBI
[Tnomaas 60KOBOI MOBEPXHOCTH U
MOJHON MOBEPXHOCTH MPSIMOKN
53 MIPU3MBI, TUIOIIA/Ib OCHOBAaHHM, bubmorexa TIOK
. https://m.edso00.ru/37d84157
Teopema 0 OOKOBOI MOBEPXHOCTH
MPSIMOU MPU3MBI
ITnomiaae OOKOBOI MOBEPXHOCTH U
MTOBEPXHOCTH MPABHIILHOM
54 UpaMUIbI, TEOpEMa O TUIOIIAIH bubmorexa [TOK
N N . https://m.edso0.ru/5603e30b
OOKOBOI MTOBEPXHOCTH yCEUEHHOU
TUPaMUIBI

55 KonTtponbshas pabora o reme bubmuorexa LIOK

"MHororpaHHuKu" https://m.edso00.ru/a95f5c04
" bubmotexa [JOK

> Howsmite 06 obreme https://m.edsoo.ru/7ad0020b
N bubmotexa [JOK

> O0bEM mupami AL https://m.eds00.ru/235171b3
58 O0BéM paMuIbI bubmmorexa [IOK
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https://m.edsoo.ru/f47dfefd

" bubmotexa [JOK
59 06
DEM ITHpAMHART https://m.eds00.ru/79¢10312
" bubmotexa [JOK
60 06
DEM THpAMHAET https://m.edsoo.ru/2faadc3f
n bubmotexa [JOK
61 06
DEM TIPIEMBL https://m.eds00.ru/79853608
.. bu6moreka [JOK
62 OOnEM npH3MEI https://m.edso00.ru/1e053890
.. bu6moreka [JOK
63 06
DEM TPHSMEL https://m.edsoo.ru/482d3f51
64 Kontponbhas pabora o reme bubmuorexa LIOK
"OO0BEMBI MHOTOT PAHHUKOB" https://m.edso00.ru/28a6573c
[ToBTOpeHue, o6061IICHUE
65 CHUCTEMAaTH3allMs 3HAHUH. bubmoteka IJOK
[TocTtpoenue ceuenuii B https://m.edsoo.ru/098bedad
MHOTOTpaHHUKE
[ToBTOpEeHue, 0600IIEHNE
cucTeMaTHh3aIus 3HaHUuM.
66 Beluucnenne pacCTOSHUN: MEXAY bubmmoreka LIOK
JBYMsI TOYKAMH, OT TOYKH 10 MPSAMOI, https://m.edsoo.ru/f7792ba9
OT TOYKH /10 TIIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMHUCS TPSIMBIMH
bu6mnoreka [JOK
67 Hrorosas koHTpoLHAA padoTa https://m.edso00.ru/b9146bc0
[ToBTOpeHue, o6006IICHUE
68 CcHCTeMaTH3allks 3HaHUH. bubmoteka [JOK

Beruucrnenue yrioB: Mexay
CKpELIMBAIOIIUMHUCS IIPAMBIMH,

https://m.edsoo.ru/56765e8b
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MEXAY OPSIMON U TIJIOCKOCTBIO,
JBYTPAaHHBIX YTJIOB, YIJIOB MEXY

MJIOCKOCTAMH
OBUIEE KOJIMYECTBO YACOB I10 68 5 0
I[TPOT'PAMME
11 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
No Mara nupposbIe
Tema ypoxka Konrtpoabnsbie | IlpakTnyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypchbl
Cdepa u map: meHTp, paanyc,
HMaMeTp; IJIOLIa/lb IOBEPXHOCTH 1 bubmiorexa LIOK
A P, IUiotal P https://m.edsoo.ru/0341bc2b
cdepbl
Bsaumnoe pacnonioxkenue cepsl 1
MJIOCKOCTH; KacaTesbHasl TUIOCKOCTh 1 bubmorexa [OK
’ https://m.edsoo.ru/bed12a43
K cepe; mnomanb cheps
N3o6pakenue cepsl, mapa Ha 1 bubmmorexa [IOK
mockoctu. CeyeHus mapa https://m.edsoo.ru/bc15f712
Hunmuaapruyeckasi TOBEPXHOCTD,
00pa3yromye MUInHIPUIECKON 1 bubmotexa [JOK
MIOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.eds00.ru/6054b8c1
MOBEPXHOCTH
Humuaap: ocHOBaHUS 1 OOKOBast
MMOBEPXHOCTh, 00pa3yIomas u OCh; 1 bubmotexa [JOK

ITOIIATE OOKOBOM U TTOJTHOU
MIOBEPXHOCTU

https://m.edso00.ru/18816216
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N300pakeHre MUIMHAPA HA
iockocTu. Pa3BEépTka nuauHapa.

bu6moreka [JOK

6 Cetenns unmumnpa (naockocTsio, https://m.edsoo.ru/016e25eb
napauieTbHON WIn
MEPIEHIUKYJIIPHON OCH UITUHAPA)

Konunueckast moBepxXHOCTb,

7 o0pa3yromre KOHUY €CKOr bubmotexa [JOK
MOBEPXHOCTH, OCh U BEPILMHA https://m.edsoo.ru/c94ba09b
KOHMYECKOH MOBEPXHOCTH
Konyc: ocHOBaHUe U BepIIMHAa,

8 oOpa3yromas U 0Ch; IJIOMIAb bubmmorexa [IOK

. . https://m.edsoo.ru/897dd3b2
OOKOBOIi U TIOTHO MOBEPXHOCTU
Yceu€HHbIN KOHYC: 00pa3yrolye u
9 BBICOTA; OCHOBaIZI/ISI u gOKZBaI;I butmmorexa [IOK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTh
N300paxeHne KoHyca Ha
miockoctu. Pa3BépTka KoHyca.

10 Ceuenus kKoHyca (IIOCKOCTHIO, bubmotexa [JOK
napajjieIbHON OCHOBAHUIO, U https://m.edsoo.ru/0bde1be8
IJIOCKOCTBIO, TPOXOALIEH Yepes
BEPIIUHY)

11 KombOunanus ten BpaiieHus u bubmioreka [IOK
MHOT'OTPaHHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHHK, OIMCAHHBIN OKOJIO

12 cdepsr; cdepa, BMCaHHAS B bubmotexa [JOK
MHOT'OTPaHHUK UJIU B TEJIO https://m.edso0.ru/0b136158
BpaIeHus

13 [Tonstre 06 00béMe. OCHOBHBIC bubmoteka IJOK

CBOWCTBa 00BEMOB TEN

https://m.edsoo.ru/26a03fb7
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bubmoteka [JOK

14 0Bé
O6HEM numMHApa, KOHYCa https://m.eds00.ru/5513d87b
N bubmotexa [JOK
15 06
M Iapa M IIomany chepet https://m.edsoo.ru/d189bde?2
[Tomo6HBIEC TENa B TPOCTPAHCTRBE.

16 CooTHoONIEHUsI MEXKY TIIOMIAASIMU bubmotexa [JOK
MOBEpPXHOCTEH, 00BEMaMu https://m.edsoo.ru/810cfleb
IMOAOOHBIX TEN

17 KonTponbHas pabora mo remam bubmuorexa [JOK
"Tena Bpamenus" u "O6beMbI Ten" https://m.edsoo.ru/4a33a8ab

18 BekTop Ha MJI0CKOCTH U B bubmuorexa LIOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb

19 CioXeHne U BEIYNTAHNUE BEKTOPOB bubmorera IIOK

p https://m.edsoo.ru/23f4f089

20 VYMHOKEHHE BEKTOPA HA YKCIIO bubmorexa HOK

p https://m.edsoo.ru/dee379eb
Pa3znoxxenue BekTopa no Tpém
21 HEKOMILJIAaHAPHBIM BEKTOPaAM bubmorexa TIOK
p pam. https://m.edsoo.ru/a28fd74e
IIpaBuno napatenenumnena
Pertenue 3amay, cBA3aHHBIX C
22 MIPUMEHEHUEM IPABUI AEHCTBUH C bubmrorexa ITOK
P P s https://m.edsoo.ru/5a827900
BEKTOpaMu
KoopanHaTHO-BEKTOPHBIA METO,
23 I I/IpimeHI/II/I reOMef HYECKUX ! bubmrorexa ITOK
pup p https://m.edsoo.ru/d3alfe30
3aJa4
IIpsimoyroinbHas cucrema
bu6mmoreka [JOK
24 KOOpPJMHAT B IIPOCTPAHCTBE.

Koopaunats! Bextopa. [Ipocreitmme

https://m.edsoo.ru/48db7058
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https://m.edsoo.ru/48db7058

3aJ1auyd B KOOPJUHATAX

25 VYros Mexly BEKTOpaMHu. bubmorexa [JOK
CkansipHOo€ NpOU3BEIECHUE BEKTOPOB https://m.edso0.ru/725effc4

26 Brruncnenue yrios Mexay bu6mmoreka LIOK
MPSAMBIMHU M INIOCKOCTSMU https://m.edsoo.ru/8efbe78e
KonTtponpHas pabota 1o reme

27 "BeKTopbl U KOOPINHATHI B br6amorexa [IOK

" https.//m.edsoo.ru/77c22fc5

MIPOCTPAHCTBE
[ToBTOpEHuUE, 0000IICHNE 1

98 cucTeMaTtu3anus 3HaHui. OCHOBHBIC bubmoteka [JOK
¢burypsl, akTel, TEOPEMBI Kypca https://m.edso00.ru/1780ba5d
MUTAHUMETPUU
[ToBTOpEHUE, 0000IICHHUE 1

29 cucrtemaTu3anus 3HaHui. OCHOBHbIE bubmoteka [JOK
burypsl, GakThl, TEOpEMBI Kypca https://m.edso00.ru/078cd184
TUTAHUMETPUN
[ToBTOpeHue, 0600IICHNE 1

30 cUCTeMaTH3alus 3HaHW. 3a1aun bubmotexa [JOK
MJIAHUMETPUH U METOMIBI UX https://m.edsoo.ru/7491efe0
pereHus
[ToBTOpEHuUE, 0000IICHNE 1

31 cucTeMaTH3alys 3HaHuH. 3a1aun bubmoteka [JOK
MJIAHUMETPUU U METOMIBI UX https://m.edsoo.ru/4dffda97
peleHus
[ToBTOpEeHue, 0600IICHNE U

39 cucremMaTu3anus 3HaHuil. OCHOBHbIE bubmotexa [JOK

¢burypsl, GpaxkThl, TEOpEMBbI Kypca
CTEpEOMETPHH

https://m.edsoo.ru/74b2ad91
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bu6moreka [JOK

33 Hrorosas koHTpoIbHas paboTa 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHue, 0600IICHNE 1 1 bubmotexa [JOK
cUcTeMaTH3alus 3HaHU I https://m.edso0.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOIT'PAMME
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