noannuMCAHO
SNEKTPOHHOI NOANKNCHIO

MBOY COLL N280

622049, CBepanoBckasn 06:., r. HxHuit
nnnnnn

yn. deproncroummcoe wocce, a. 13 HpI/I JIOKEHUE No 5 K OCHOBHOU
o01ieo0pa3oBaTeIbHON TPOrpaMMe  CPEITHETO

obmero oopaszoBanust MbOY COII Ne80
(yrBepxaeHa npuka3zom ot 31.08.2023 Nel70)

PABOYASA ITPOI'PAMMA
y4eOHoro npeamera «I'eomerpusi»
(yri1y0,IéHHBIN YPOBEHbB)

st ooyyvaronuxcsa 10-11 kimaccos

Huxxnaun Tarna



MNOACHUTEJIBHASA 3AIINCKA

['eomerpust siBisieTcsi OOHUM K3 0a30BBIX KYpCOB HAa YpPOBHE CPEIHEro
o01iero 00pa3oBaHusl, Tak Kak 00eCrieYrBaeT BO3MOXKHOCTh W3YUCHHMS TUCIUILINH
€CTECTBEHHO-HAYYHOW HAIMpPaBIECHHOCTH W TPEAMETOB TYMAaHHTAPHOTO ITUKJIA.
[TockonbKy  jmorMueckoe  MbIIUieHHWe,  GopMHpyeMoe  TMPU  W3YYCHHH
O0OyYarOIIMMHUCS TTOHSITHUHHBIX OCHOB T'€OMETPHUH, TIPH JI0KA3aTEeIbCTBE TEOPEM U
MOCTPOCHUH IICTTOYKH JIOTUYECKUX YTBEPKIACHUH MPH PEIICHHH T€OMETPHUYCCKUX
3ala4, YMEHHE BBIIBUTaTb H OINPOBEPraTh THUIOTE3bl HEMOCPEICTBEHHO
WCITOJIB3YIOTCSl TIPH PEIICHUH 3a/a4 €CTECTBEHHO-HAYYHOTO ITMKJIA, B YACTHOCTH
(bu3nYecKuX 3a71a4.

Ileas ocBOeHUS MporpaMMbl yueOHOTO Kypcea «I'eomeTpus» Ha yriayOaéHHOM
YPOBHE — pa3BUTHEC WHIWBHAYAIbHBIX CIOCOOHOCTEH OOyYaromuxcsi Mpu
M3YYECHHH T€OMETPUH, KaK COCTABJISIONICH mpeaMeTHON obiactu «MaTtemaTuka u
uHpOpMaTHKa»  4Yepe3  oOecrneueHue  BO3MOKHOCTH  TPHOOpETeHHS |
UCIIOJIb30BaHUsl Oojiee TrayOOKMX TE€OMETPUYECKHMX 3HAHUW U JICUCTBUM,
cnenuUIHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIIEITHOTO MPOo(dheCCHOHATBHOTO
oOpa30oBaHUs, CBSI3aHHOTO C UCTIOJIb30BAaHIUEM MaTEMaTHKH.

[IpuopuTeTHBIMU 3aJlayaMu Kypca T€OMETPUM Ha YIUIyOJIEHHOM YPOBHE,
PaCIIMPSIONIMMH ¥ YCUIUBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

o pacIIMpeHue TPEICTaBICHUS O TEOMETPUM KaK 4YacTH MHPOBOMH
KYJbTYpPhl 1 (HOPMHUPOBAHHE OCO3HAHUS B3aMMOCBSI3U T€OMETPUHU C OKPY KAFOIITIM
MHUPOM;

o dbopMHpOBaHUE TIPEACTABICHUS O MPOCTPAHCTBEHHBIX (UTYpax Kak O
BOKHEUIITUX MAaTEMATHYECKHX MOJEISAX, IMO3BOJISIONIMX OIMKUCHIBATH W U3yYaTh
pa3HbIe SBJICHUS OKPYKAIOIIET0 MUPA, 3HAHUE TMIOHATUWHOTO alapara mo pa3aeny
«CtepeoMeTpus» y4eOHOTO Kypca reOMETPHUH;

o dbopMHpOBaHWE YMEHHUS BIJIAJICTh OCHOBHBIMH TIOHSATHSMH O
MIPOCTPAHCTBEHHBIX (PUTYypaX W WX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE WX TPUMEHSITh, YMEHHS JIOKa3bIBaTh TEOPEMBI M HAXOJUTh
HECTaHAApTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

J dbopMHpoBaHHE yMEHHUSI paclo3HaBaTh Ha YepTekKax, MOJEISAX U B
pealbHOM MHUPE MHOTOTPAaHHUKA W Tela BpAIlCHUSA, KOHCTPYHUPOBATh
TCOMETPUUICCKHE MOJICIIH;

o dbopMHpOBaHWE TOHMMAHHUS  BO3MOXXHOCTH  aKCHOMATHYECKOTO
MOCTPOEHUSI MAaTeMAaTHYeCKUX Teopuid, (OPMHUPOBAHWE TIOHUMAHHS POJHU
aKCHMOMATHKH MPHU MTPOBEICHUH PACCYKICHUI;

o dbopMHpOBaHHE YMEHHS BIAJETh METOJIaMH JOKa3aTeIbCTB U
QITOPUTMOB PEIIEHUSI, YMEHUS WX TMPUMEHSTh, NPOBOIAUTH JOKA3aTEIbHBIC
pacCykJieHusT B XOJIe peHIeHUS CTEPEOMETPUYECKUX 3aJad M 3a7ad C
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MPAKTUYECKUM CoOJiepKaHueM, (hOPMHUPOBAHHUE MPECTABICHUS O HEOOXOIUMOCTH
JI0Ka3aTeIbCTB MPU OOOCHOBAaHUM MATEMAaTUYECKUX YTBEPXKIECHUH U POJU
AKCOMaTUKH B IIPOBEJACHUH JEYKTUBHBIX PACCYXKICHUM;

o pa3BUTHE U COBEPIICHCTBOBAHUE HMHTEIUIEKTYyaJbHBIX U TBOPYECKUX
crocoOHocTe 00ydaronuxcs, Mo3HaBaTEIbHOM aKTUBHOCTHU, UCCIEA0BATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIUICHUS, THTEPECA K U3YUCHUIO T€OMETPHU;

o dbopmupoBaHue  (PYHKIMOHAIBHOW  TIPaMOTHOCTH, PEeJIEBaHTHOM
F€OMETPUM: YMEHHSI PAaClO3HABaTh TMPOSBICHUS T[E€OMETPUUYECKUX MOHSITHUH,
O0OBEKTOB M 3aKOHOMEPHOCTEM B pEANbHBIX MKU3HEHHBIX CHUTyallMsIX U TIpH
W3YUYCHUHM JIpYTMX Y4eOHBIX MPEIAMETOB, TMPOSIBJICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTE, MOJEIUPOBAHUS  PEATBbHBIX  CUTyalluil, HCCIEAOBAHUS
MIOCTPOCHHBIX MOJIEIEH, MHTEPIPETALIMHU MTOTYUYECHHBIX PE3YIbTATOB.

OCHOBHBIMH COJIEp>KaTEIbHBIMU JUHUSMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 xmaccax sBmsaroTcsa: «lIpsMble W IUIOCKOCTM B IPOCTPAHCTBER,
«Mmuororpanaukn», «Tema BpameHwus», «BeKToppl M  KOOPAWUHATHI B
MIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OIEPUPOBATH
MOHSATUSIMUY», PEIEBAHTHBIMU T€OMETPUM HAa YIUIYyOJIEHHOM YypOBHE OOyYEeHHs B
10—-11 knaccax, OTHOCUTCSI KO BCEM COJIepKaTeNIbHBIM JIMHUSIM y4eOHOTO Kypca, a
dbopMHpOBaHHE JIOTHUYECKMX yMEHUH  pacmpenensercs He  TOJBKO IO
coJiep KaTelIbHbIM JIMHUSIM, HO U 10 Togam oOyudenus. Coaepkanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus denepanbHON pabdoueit
MPOrpaMMBbl, pacHpeneaEHHbIM IO TofaM OOy4YeHHs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPUHIIMITHAIBHBIM BOTIPOCAaM O0yYarOIIHecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHU30BaTh  OBJIAJICHHE
reOMETPUYECKUMHU MOHATUAMH U HABBIKAMU MOCIIEIOBATENBHO U MOCTYNATENbHO, C
cOOJII0/IEHNEM MPUHLINIIA IPEEMCTBEHHOCTH, 4 HOBBIE 3HAHUS BKJIIOYATh B OOILYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00Yy4aIOUUXCs, paCIIUpssi U YIIIyOoIss
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon K U3yYEHUIO TEOMETPUHU Ha YIIyOJEHHOM YPOBHE MO3BOJISIET:

o co3naTh ycioBus g auddepeHnran  00ydeHHs, MOCTPOSHUS
UHAUBUIYAIbHBIX ~ 00pa30BaTENbHBIX MpOrpamMM, OOECIEUUTh yriayOnéHHOe
M3YUYEHUE T€OMETPUH KaK COCTaBJIsoIIEH yueOHoro npeamera «MaTeMaTukay;

o MOATOTOBUTH OOYYAIOIIMXCA K HNPOAOIKEHUIO U3YYEHUsI MAaTEMATHKU
c yuérom BbIOOpa Oynymied mpodeccuu, odbecreynBasi MPEeeMCTBEHHOCTh MEXITY
o01muM 1 npodeccuoHanbHbIM 00pa30BaHUEM.

Ha wusydenue yueOHOro kypca «l'eomerpusi» Ha YriayOJEHHOM YpOBHE
otBoautcs 204 gaca: B 10 kimacce — 102 yaca (3 yaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIelIO).



COJEP XAHME OBYUYEHUA
10 KITACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTepeoMeTpur. Touka, mpsMas, IJIOCKOCTb,
npocTpaHcTBO. lloHATHE 00 aKCHMOMaTHMYECKOM IOCTPOEHUHM CTEPEOMETPHUH:
aKCHOMBI CTEPEOMETPHUHU U CIEACTBUS U3 HUX.

B3auMHOe pacnonokeHue NpsMbIX B IPOCTPAHCTBE: IEpPECEKArOIINecs,
napajuyielbHble W CKpellMBaronivecss mnpsmMble. [Ipu3HaKkyW CKpemmBaromuXcs
npsiMbIX. [TapamensHOCTh NPAMBIX U INIOCKOCTEH B IPOCTPAHCTBE: MapajlIeIbHbIC
MpsIMbIE B IPOCTPAHCTBE, MAPAJUICTIbHOCTh TPEX MPSAMBIX, TAPAILIEIbHOCTD MPSMOMN
u 1iockocth. [lapamiensHoe W LEHTpaJbHOE MPOEKTUPOBAHME, H300paKeHUE
¢uryp. OcCHOBHBIE CBOMCTBA MapajJIENIbHOTO MNpoeKTHUpoBaHuUs. W300paxeHue
¢buryp B nmapayuiebHOM MPOEKIUHU. YTJIbI C COHANPABICHHBIMU CTOPOHAMHU, YTOJI
MEXAy NpSIMbIMU B MpocTpaHcTBe. [lapanienbHOCTh MIIOCKOCTEN: MapaieabHble
IIJIOCKOCTH, CBOMCTBa IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (GUIYpbl Ha IUIOCKOCTU: TETpa’lp, NapauleJenumne],
OCTPOEHUE CEUCHU.

[lepneHANKYISIPHOCTh TPSIMOM U TJIOCKOCTH: MEPIEHIUKYISIPHbIE TIPSMBbIE B
MPOCTPAHCTBE, MpSAMbIE MApPAUICIbHbIE W MNEPHEHIUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsMOK
NEPIECHIUKYJIISIPHOU IUIOCKOCTH. OpTtoronansHoe IIPOEKTUPOBAHHUE.
[lepnenAuKyIsip ¥ HAKJIIOHHBIE: PACCTOSTHUE OT TOYKHU JO IMJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  HOPOEKIUs  (QUrypsl Ha  IUIOCKOCTb.
[lepneHANKYJISIPHOCTD  IUIOCKOCTEW:  IMPU3HAK  NEPHEHAMKYJSAPHOCTH  JIBYX
iockocrel. TeopeMa o TpEX MepreHIuKyIspax.

VYTIibl B NPOCTPAHCTBE: YroJd MEXAY NPSIMOW M IUIOCKOCTBIO, ABYTPAHHBIM
YIOJI, JUHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBoHCTBa IUIOCKMX H
IBYTPAHHBIX YIVIOB TPEXIPAHHOIO yria. TeopemMbl KOCHMHYCOB M CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHOrorpaHHuKHu

Byl MHOTOrpaHHHKOB, pa3BEPTKAa MHOrorpaHHuka. Ilpusma: n-yronbHas
npu3Ma, IpsMasi 1 HaKJIOHHAasi IPU3Mbl, OOKOBasi U IMOJIHASL IOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsMOYTOJbHBIM  NApPAJUICIENUNE] W €ro  CBOWCTBA.
Kparuaiimmne myTM Ha TIOBEPXHOCTM MHOTOrpaHHuKa. Teopema Oiepa.
[IpoctpanctBennas Teopema Iludaropa. Ilupammma: n-yroinpHas mnHpaMuna,
npaBuiibHas W yceu€HHas nupamuabl. CpoiicTBa pédbep U OOKOBBIX TIpaHEil
npaBWIbHOM nupaMujbl. [IpaBuiibHbIE MHOTOTPAHHUKHW: TMpaBUIIbHAA MpU3Ma U
npaBWibHAs NUpamMuAa, MpPaBWIbHAsg TPEYroibHas NUPaMUAA M TMPABUIbHBIN
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TeTpa’ap, KyO. IlpeacraBieHne O NpaBHWIBHBIX MHOTOTPaHHHMKAaX: OKTadp,
JNONEKadAp U UKOCADP.

Bbluncienre 31€MEHTOB MHOTOTPAaHHUKOB: pEOpa, JMaroHaiu, YIJIbL.
[Inomanes OOKOBOW MOBEPXHOCTH M IOJHOM IOBEPXHOCTH MPSAMOW MPHU3MBI,
IJIOMAJh OCHOBAaHWM, TeopeMa O OOKOBOM TOBEPXHOCTH TPSAMOW MPHU3MBI.
[Inomanpe OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH MPABUIBHOW MHpPaMUJBbI,
TeopemMa O IUIOLIAAN YCEYEHHOU TUPaMHUIBI.

CummeTpuss B NOPOCTPAHCTBE. ODJIEMEHTBl CHMMETPUM  IPABUIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpuss B MpPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajulelIelIUIe d, CUMMETPUsS IPABUIBHBIX IIPU3M, CHUMMETPUS IPABUIBHOU
MAPaMHUJIBI.

BexkTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

IloHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, [JIMHA HEHYJEBOIO
BEKTOpPA, BEKTOPHl KOJUIMHEAPHBIE, COHAIPABJICHHBIE U IIPOTUBOIIOJIOKHO
HalpaBJICHHbIE BEKTOPBI. PABEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yuciio. CBOMCTBA CI0KEHHSI BEKTOPOB. CBOICTBA YMHOKEHHUSI BEKTOPa HA YHCIIO.
IloHATHE KOMIUTaHApHBIE BEKTOPBL. [IpU3HAaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mapauienenunena. Teopema O paslIOKEHUM BEKTOpPAa MO TPEM
HEKOMIUIaHAapHBIM  BeKTopaMm. [IpsAmoyrosnpHas cucrema  KOOpAMHAT B
npoctpancTBe. KoopaunaTtel BekTopa. CBsi3b MEXIy KOOPAMHATaMHM BEKTOpa M
KOOpJAMHATaMU TOYEK. YTOJ MexXay Bekropamu. CKalIsIpHOE NPOU3BENCHHE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTUs: IWIMHIPUYECKAss TMOBEPXHOCTh, KOHUYECKAas IOBEPXHOCTD,
chepuueckas TMOBEPXHOCTh, OOpasylomue TMoBepxHOocTeld. Tema BpaleHUs:
WINHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. BzammHoe pacmonoxxeHue
chepsl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpakeHue Ten
BpalieHusl Ha TuiockocTu. Pa3Béprka munuHapa u konyca. Cummerpus cepbl u
mapa.

O0béM. OcHoBHbIE cBoiicTBa 00BEMOB Tein. Teopema 00 00BEME
NOpsIMOYTOJIBHOTO Tapajienenuneaa M ciueactsuss u3 He€. OO0bEM mpsMoil u
HAKJIOHHOW MPU3MBI, IWJIWHIPA, MHUpaMUJibl U KoHyca. O0bEM I1apa U 1mMapoBOro
CeTMEHTA.

KomOunanmu Tenm BpaimieHUss U MHOTOrpaHHHMKOB. [Ipu3ma, BmucaHHas B
WIMHApP, ONHUCaHHAas oOkojo IpuinHapa. llepeceuenue cdepsl u mapa c
wiockocThio. Kacanue mapa u cdepsl miockoctbio. [loHsTHE MHOrOrpaHHMKa,



OMHMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHONH B MHOTOTPAHHHUK WJIH TEJO
BpallleHHUS.

[Tnomanr MOBEPXHOCTH IUIMHApPA, KOHYCA, IUIOmaab chephl U €€ yacTeu.
[Tonobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIA/EH MOBEPXHOCTEHN
nmofaoOHeIx Quryp. IlpeoOpa3zoBanue momoOusi, romMmoTeTus. PemieHune 3amad Ha
TUIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceuyeHUt MHOTOTPAHHUKOB 1 TEJI BPAIICHUS: CCUCHUS IMITUHIPA
(mapayyienbHO M TMEPIEHANKYISIPHO OCH), CEUECHHS KOHyca (mapaijieiabHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIUHY), CEUCHUS 1Iapa, METOIbI IIOCTPOCHHUS
CEUYCHHMI: METOJ CJIeIOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEepeHoca
CEKYILIEH IIJIOCKOCTH.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

Bektoper B mpocTtpanctBe. Omepanuu  Haa BeKTopaMu. BekTopHoe
yMHOXK€HHE BEKTOpoB. CBOHCTBa BEKTOPHOro YyMHOXeHUs. [IpsMoyronbHas
cucreMa KoopauHaT B mpoctpancTtBe. KoopauHatel BekTopa. PaznoxxeHue BekTopa
mo Oasucy. KoopamHAaTHO-BEKTOPHBIH METOJ TPHU PEIICHHH TEOMETPUUYCCKUX
3azad.

JABUKEeHMSI B IPOCTPAHCTBE

JBmxenuss npoctpancTBa. OTtoOpakeHus. JIBMKEHUS M PaBEHCTBO (QUTYP.
OO6mue cBoiicTBa JBIWKEHWH. Buasl JBIKEHUH: NapaUleIbHBIA EPEHOC,
[EHTPAJIbHAsI CUMMETpHS, 3€pKajbHas CHUMMETpPHs, MOBOPOT BOKPYT MPSMOM.
[IpeoOpazoBanus nogodus. [Ipsimas u chepa Diinepa.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSI YYEBHOI'O KYPCA

«TEOMETPUSI» (YTJYBJEHHBIA YPOBEHB) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIbTATHBI

1) rpa:xxaanckoe BociuTaHue:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOM MO3UIIMKM 00YyYaIOIIEerocss Kak akTUBHOTO U
OTBETCTBECHHOT'O YJ€Ha  POCCHICKOro 00IIIeCTBa, MIPEJICTABICHUE 0
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH,
IPOIEAYp TPaKIAHCKOTO oOmecTBa (BBIOOPHI, ONPOCHI M JPYroe), yMEHHE
B3aMMO/JICICTBOBATh C COLUUAIBHBIMU MHCTUTYyTaMHd B COOTBETCTBHM C HX
(YHKIIUSMUA 1 HA3HAYCHUEM;

2) naTpMOTHYECKOEe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTh POCCHUHCKOM T'PakIaHCKONW HIACHTUYHOCTH, YBOKCHHUS K
MPOLIJIOMY M HACTOSIIEMY POCCUHMCKOW MAaTEéMAaTHUKH, [IEHHOCTHOE OTHOUICHHUE K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMATUYECKOU LIKOJIBI,



UCIIOJIb30BAaHUE D3TUX JIOCTIKEHUH B JPYTrUX HayKaxX, TEXHOJIOTHSX, cdepax
DKOHOMMUKU;

3) AYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JYXOBHBIX LIEHHOCTEH POCCUHCKOro Hapoaa, c(hopMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHHWsS, 3TUYECKOTIO MOBEAECHUS, CBA3AHHOIO C MPAKTHYECKUM
OPUMEHEHUEM JIOCTHKECHUN HAayKHM U JIEATEIBHOCTBIO YYEHOIO, OCO3HAHME
JUYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMYHUBOrO OyAyLIEro;

4) 3creTH4ecKoe BOCIIUTAHME:

ACTETUYECKOE OTHOLIEHWE K MHUPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aj]ay, PEIICHUH, pacCyKI€HUI, BOCIPUUMYNUBOCTb
K MAaTEeMAaTHYECKUM acleKTaM pa3Iu4yHbIX BUJOB UCKYCCTBA;

S) pusnyeckoe BocnMTaHHE:

cOpPMUPOBAHHOCTh YMEHHUS TNPUMEHATh MaTeMaTUYeCKUE 3HAHUS B
MHTEpecax 310pOBOro 1 0e30nacHoro oopasa *KHU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JIOPOBBIO (3I0pOBOE TMHUTaHUE, COATTAHCHUPOBAHHBIM DPEXHUM 3aHATUNA U
OTJIbIXa, peryispHas (u3nuecKass aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHKE
IIPH 3aHATUAX CIOPTUBHO-030POBUTEIBHON IEATEIBbHOCTBIO;

6) TpynoBO€E BocniMTaHME:

TOTOBHOCTh K TpYyZy, OCO3HaHUE LIEHHOCTU TPYAOIIOOUs, HHTEpPEC K
paznuuHbIM  cepaM  TPOPECCHOHANBHOM  JESATEIbHOCTH, CBSI3AHHBIM  C
MaTEeMaTUKOW M €€ NPUIOKEHUSIMH, YMEHHE COBEpLIaTb OCO3HAHHBIA BBIOOP
Oyayuieil mnpodeccun U peanu3oBbIBATh COOCTBEHHbIE JKU3HEHHBIE IUIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTreéMaTH4eCKoMy  OOpa3oBaHUIO U
caMO00Opa30BaHUI0 HAa IMPOTSHKEHUH BCEH JKU3HH, T'OTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH TPAKTUYECKUX 33]1a4 MAaTEMATUUECKOM HAPaBJICHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

c(OPMHPOBAHHOCTh  3KOJIOTMYECKOW KYJNbTYphbl, TIOHMMAaHHUE BIUSHUS
COLIMAJIBHO-DKOHOMHMYECKUX MPOLECCOB HA COCTOSHUE MPUPOJIHON M COLMAIBHOM
Cpelbl, OCO3HAHME II100AIBLHOTO XapaKTepa HKOJIOTUYECKUX MpooieM, OpUeHTALIHS
Ha MPUMEHEHHE MaTeMaTU4YeCKUX 3HAHUM JUIsl pelleHus 3ahady B 00JacTH
OKpY>Xarolel cpefpl, IJAaHUPOBAHHE IIOCTYNKOB M OLIEHKM HX BO3MOKHBIX
MOCJIEJICTBUM JJIs1 OKPYKAIOLIEN Cpeibl;

8) HEHHOCTH HAYYHOI0 NTO3HAHMSA:

c(OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSL HAyKH M OOIIECTBEHHOM  MPAKTUKH, [OHUMaHUE
MaTeMaTUYeCKOM HayKh Kak cQepbl YEeIOBEUECKOW NEATEeIbHOCTH, 3TAloB €€
pa3BUTHS M 3HAYUMOCTH Uil Pa3BUTHS LUBWIM3ALWH, OBJIAJACHHE SI3bIKOM
MaTEMaTUKH M MaTEMaTU4YECKOM KyJIbTYpOM Kak CpeICTBOM IIO3HAHMS MUDa,



IOTOBHOCTb OCYHICCTBIIATH IIPOCKTHYIO H HCCICHOBATCIIBCKYIO ACATCIIBHOCTD

WUHIVBUIYAJIBHO U B IPYIIIIE.
METANPEIMETHBIE PE3YJIbTATbBI

Ilo3naBare/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE el CTBUSA

ba3oBble 1ornueckue aecTBus:

®BLISIBIISITh M XAPAKTEPU30BATH CYLIECTBEHHBIE MPU3HAKK MATEMaTUUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTpeIesIeHHs TIOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPHU3HAK Kiaccu(ukaiuy,
OCHOBAHMSI /1711 0000IEHHS U CPAaBHEHMSI, KpUTEPUU TPOBOIMMOIO aHAJIN3a;

®BOCIIPUHUMATH,  (QOPMYNIHpPOBaTH H  NPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

®BLISBISATH ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3M U
npoTtuBopeursi B (pakTax, MaHHBIX, HAOTIOJEHUSX W yTBEPKICHUAX, MPEaiararh
KPUTEPUH JIJISl BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIL;

e/leJaTh BBIBOJBI C MCIOJBb30BAaHUEM 3aKOHOB JIOTHKHU, JAECIYKTUBHBIX H
MHJIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUECHHI 110 aHAJIOTUH;

®[IPOBOJIUTH CaMOCTOSTENIbHO JI0Ka3aTeIbCTBA MaTEeMaTHYECKUX
yTBEpXKJeHUM (TpsiMble M OT TNPOTUBHOTO), BBICTpPAWBATh apryMEHTAIHIO,
MPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U
BBIBO/IbI;

®BBLIOMpATh CIOCOO pelieHus y4eOHOW 3amadyu (CpaBHUBATH HECKOJBKO
BApUMAHTOB  pEIICHHWsA, BHIOWpaTh Hauboliee MOAXOASIMUNA €  y4ETOM
CaMOCTOSITEJIbHO BBIJEJIEHHBIX KPUTEPUEB).

Bba3oBble uccienoBarenbckne 1eiicTBUA:

®ICTI0JIb30BaTh BOMNPOCHI KAaK MCCIEAOBATEIbCKUNA HHCTPYMEHT IO3HAHMS,
(GopMyaupOBaTH  BONPOCH,,  (PUKCHUpYIOIIME  MPOTHBOpPEUYUE,  MpodIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OPMHPOBATH THUIOTE3y, apryMEHTHUPOBATh
CBOIO TMO3UIINI0, MHEHHE;

®[IPOBOJIUTH CAMOCTOSITENIBHO CIJTAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEAOBAHKE
M0 YCTaHOBJIEHHWIO OCOOEHHOCTEH MaTeMaTu4ecKoro o0beKTa, sIBJIECHUs, MpoIlecca,
BBISIBIICHHUIO 3aBUCUMOCTEHN MEXy 00BEKTaMu, SIBICHUSIMU, ITPOIIECCAMU;

®CaMOCTOSITENLHO (OPMYJIMPOBATH 00OOIIEHUS M BBIBOJBI IO Pe3yjibTaTaM
IIPOBEIEHHOTO  HAOJIOIEHUs, MCCIIEIOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIICHMIA;

®[IPOTHO3MPOBATh BO3MOKHOE pa3BUTHUE MpOLIEcCa, a TaKXKe BBIABUTAThH
MIPEIOJIONKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pabora c nnpopmanmueii:



®BBLISBJIATH JACPUITUTH HHPOPMAIIUH, JTAHHBIX, HEOOXOAMMBIX JUIsl OTBETa HA
BOIIPOC U JIJIs pELICHUS 3a]1a4H;

®BLIOMpPaTh MH(OPMALIUIO U3 UCTOYHUKOB PA3IUYHBIX TUIIOB, aHATU3UPOBAT,
CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATh WHEOOPMAIMIO PA3IUYHBIX BHUJIOB H
dbopm npeacTaBICHUS;

® CTPYKTYpUPOBaTh HH(OpPMAIMIO, MPEJCTABIATh €€ B pazIuyHbIX (popmax,
WLTIOCTPUPOBATh TpadUyuECKU;

® OLICHMBATh HaJEHKHOCTh uH(bOopMaIIH 1o CaMOCTOSITETILHO
c(hopMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

OO0menne:

®BOCIIPUHUMATH U (HOPMYIUPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIOBUAMHU
U 1eassMu OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M TMHUCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS [0 XOJAy PEUICHHUs 3a]ayu,
KOMMEHTHUPOBATH MOJTYUYCHHBINA PE3yJIbTaT;

®B X0JI¢ O0CYXICHHUS 3aJ]aBaTh BOIPOCHI MO CYIIECTBY OOCYKJ1ae€MOU TEMBI,
npoOJieMbl, pelIaeMoil 3a7ayu, BBICKA3bIBaTh UJEH, HAIEJICHHbIE Ha TOUCK
pEUIeHUs, COIMOCTaBIISITh CBOM CYXIAEHUSA C CYXKICHUAMHU APYTUX YYACTHHKOB
auanora, oOHapy>KMBaTh Pa3iMuMe U CXOJACTBO MO3MIMH, B KOPPEKTHOH (opme
(hopMyIHpOBaThH pa3HOTIIACHS], CBOM BO3PAYKECHUS;

®[IPEICTABIISITH PE3YyJIbTAThl PEIICHUS 3a]]a4u, SKCIIEPUMEHTA, UCCIICIOBAHMUSI,
IPOEKTA, CAaMOCTOSITEILHO BBIOUpaATh (OpMaT BBHICTYIUICHHS C YYETOM 3ajad
MpEe3eHTAaIMU U OCOOCHHOCTEN ayAUTOPHHU.

PeryasiTuBHble yHUBeEpCAJbHbIE YUeOHbIE [1eiiCTBUSA

Camoopranusanus:

® COCTABJISITH IIJIaH, AITOPUTM PELICHUS 3a/1a4H, BHIOMPATh CIIOCO0 PEIIEHUs C
Y4ETOM MMEIOIINXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
1 KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yUETOM HOBOW UH(pOpPMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

®BJIaJICTh HABBIKAMHU  IIO3HABATEIBHOW  pEeQIIEKCUU KaK  OCO3HAHMS
COBEpIIAEMBIX JCHCTBUM U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB, BIAJETh
croco0amMu CamMONPOBEPKU, CAMOKOHTPOJISI TpoIlecca M pe3ysibTara pelieHHs
MaTEMaTUYE€CKOU 3a/1a4H;

®IIPE/IBUACTh TPYAHOCTH, KOTOPhIE MOTYT BOSHUKHYThH MPU PEIICHUH 3a7a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JIAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

®OI[CHWBATh COOTBETCTBUE pe3yJibTaTa IEeIU M YCJIOBHUSM, OOBSICHATH
MPUYUHBI IOCTUXKEHUSI WIIK HEIOCTUKEHUS PE3YJIbTATOB JEATEIbHOCTH, HAXOAUTh
OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



CoBMmecTHAasl 1eATEJIBHOCTD:

®[IOHUMAaTh U HCIIOJIb30BATh IIPEUMYIIECTBA KOMAaHIHOW W MHIAWBUAYAJIbHOU
paboThl TpU peumieHUH ydeOHBIX 3aJay, MNPUHUMATh 1EJNb COBMECTHOM
JESITEeIbHOCTH, TUIAHUPOBAaTh OpPraHM3allMI0 COBMECTHOM paboThl, pacipeneisaTh
BUJBl PabOT, JOTrOBapuBaTbcs, OOCYXAATh IMpOLIECC W pe3yJbTaT paboThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

®y4yacTBOBAaTh B IpynnoBbIx (popmax paboTsl (00CykaeHHs, OOMEH MHEHUH,
«MO3rOBbI€ IITYpMbD» M UHBIE), BBIIOJIHATH CBOK YacTh pabOThl |
KOOPAMHUPOBATh CBOM JAEUCTBUA C JPYTMMH YJ€HAaMH KOMAaH/bI, OLICHUBATH
KaueCcTBO CBOEro BKJaJa B OOLIMU MPOAYKT MO KPUTEPHUSM, C(POPMYIUPOBAHHBIM
YYaCTHUKAaMU B3aUMOJICHCTBHSL.

MNPEIMETHBIE PE3YJIBTATbBI

K xoniry 10 kiacca o0y4aronuiics HayIuTCs:

o CBOOO/IHO OINEPUPOBaTH OCHOBHBIMU MOHSTUSMHM CTEPEOMETPUM IPH
pEelIEHNH 3aa4 U POBEICHUN MAaTEMATUYECKUX PACCyKICHUM;

o IIPUMEHSTh AKCHUOMBI CTEPEOMETPUHA W CIEACTBHUS M3 HHUX IIPHU
pELIEHNH TEOMETPUYECKHX 3a/1aY;

o KJacCUu(UIMPOBAaTh  B3aMMHOE  pACHOJIOKEHHUE  MPAMBIX B
IIPOCTPAHCTBE, IUIOCKOCTEM B NPOCTPAHCTBE, MNPSIMBIX W IUIOCKOCTEH B
IIPOCTPAHCTBE;

o CBOOOJTHO ONEPHPOBATH TOHATHUSIMHU, CBSI3AHHBIMU C YIJIAMH B
MIPOCTPAHCTBE: MEXKy MPSMBIMU B IPOCTPAHCTBE, MEXKY MPSMOU U TNIOCKOCTHIO;

o cBOOOJIHO OIepUPOBATh MOHATHUSIMH, CBSI3aHHBIMH C
MHOTOTPaHHUKAMH;

o cBOOO/IHO pacro3HaBaTh OCHOBHBIE BHUJbI MHOTOTPAaHHUKOB (IIpHU3Ma,
nUpaMuIa, IPSIMOYTOJIbHBIN TTapaljIesienuIel, Ky0);

o KJIacCH(QUIIMPOBATh MHOTOTPAaHHWKH, BBIOWpAs OCHOBaHUS IS
KJ1accu(ukanuu;

o CBOOO/JIHO OMEpUPOBATh TOHATUSMH, CBS3aHHBIMH C CEUCHHEM

MHOTOT'PaHHUKOB MJIOCKOCTHIO;

o BBINIOJIHATh ~ MapajuieIbHOE, ILIEHTPaJbHOE M  OPTOrOHAJILHOE
MPOEKTUPOBAHUE (UTYp HA IUIOCKOCTh, BBINOJHATH H300paxeHus ¢Guryp Ha
IJIOCKOCTH;

o CTPOUTb CEUEHUS MHOTOTPAHHUKOB  PpAa3IMYHBIMU  METOAAMH,
BBIIIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU M3 PUCYHKOB IPOCTBIX OOBEMHBIX
buryp: BUIl CBEpPXY, COOKY, CHU3Y;

o BBIUMCIISITh IUIOMIAJM TOBEPXHOCTEM MHOIOIPaHHUKOB (IpHU3Ma,
nupamuza), FeOMETPUUYECKUX Tell C TPUMEHEHUEM (HOPMYIT;
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o CBOOOJIHO OIEpUPOBATH MOHATUAMHU: CHUMMETPHUSI B IPOCTPAHCTBE,
LIEHTP, OCb U IUIOCKOCTh CHUMMETPHUHU, IIEHTP, OCh M IUIOCKOCTh CHUMMETPHUU
burypsr;

o CBOOOTHO OTIEPUPOBATH MOHATUSIMHU, COOTBETCTBYIOIIIMMHU BEKTOpaM H
KOOpJIMHATaM B ITPOCTPAHCTBE;

o BBITIOJIHATH JEHCTBUS HAJl BEKTOPaMU;

o pemaTh 3aJa4yd Ha J0Ka3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUN U
Hax0XXJICHUE TEeOMETPUYECKUX BEIIMYMH, MPUMEHSS M3BECTHBIE METOJbl MpHU
pEUIEHNH MAaTEMAaTUYECKUX 3a7]a4 OBBIIIEHHOTO U BHICOKOT'O YPOBHS CIIOKHOCTH;

o OPUMEHATh NPOCTEUIINE MPOrPAMMHBIE CPEACTBA U 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;

o U3BJICKATh, TPEOOPaA30BBIBATE U MHTEPIPETUPOBATH MHPOPMAIIUIO O
POCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO HA YepTexax U
PHUCYHKaX;

o MPUMEHSTh TMOJYyYCHHBbIE 3HAHMS Ha TMPAKTUKE: CpPaBHUBATH U
aHAJM3UPOBATh peajibHbIC CUTYAlluH, MPUMEHSATh N3YUEHHbIC TTOHSATHS B IIpOIlecce
MOMCKa PEIICHUs] MaTeMaTU4eCKu c(hOpMYyIHPOBAHHON MPOOIEMBI, MOJIETUPOBATh
peanbHbIE CUTYallMU Ha SI3bIKE F€OMETPHUU, HCCIIEIOBATH MOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAaHUEM T€OMETPUUYECKUX TOHITHI U TEOpeM, amnmnapara anreOpsl, penaTh
MIPAKTUYECKHE 3a7a4M, CBI3aHHBIE C HAXOXK/ICHUEM T€OMETPUUECKUX BEITUYUH;

o UMETh MPEACTaBICHUS] 00 OCHOBHBIX dTalax pa3BUTHUS T€OMETPUM KaK
COCTaBHOM 4acTH (yHIAMEHTA PA3BUTHUS TEXHOJIOTHH.

K xoniry 11 kiacca o0y4aronuiics HayIuTCs:

o CBOOOJTHO OTNIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C ITUIMHAPUYECKOH,
KOHUYECKOH U CheprUIeCKON MMOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI MTOTYYEHUS;

o ONEpUpOBaTh MOHATHUSAMH, CBSI3aHHBIMM C TE€JaMU BpPAILLCHHUS:
LWINHAPOM, KOHYCOM, c(epoi U IapoMm;

o pacno3HaBaTh Teja BpalleHus (LWIMHIp, KOHYC, cdepa W 1ap) u
OOBSICHATH CIIOCOOBI MOJIYYEHUS TEJ BPALLCHMUS,;

o KJIacCU(QUIMPOBATh B3aUMHOE PacIOIOkKeHUE c(hephl U IIIOCKOCTH;

o BBIYKCIIATH BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TEJ BpalEHUS,

00BEMBI ¥ IUIONIAJM TIOBEPXHOCTEH MHOTOTPAHHWKOB W TEJl BpaIICHHUS,
TCOMETPUYCCKUX TEII C IPUMEHEHUEM (HOPMYII;

o CBOOOJIHO OIEPUPOBATh MOHATHSAMH, CBSI3aHHBIMH C KOMOWHAIIASIMH
TEJ BpallleHWs W MHOTOIPAaHHUKOB: MHOTOTPAaHHMK, BIIMCAaHHBIA B cdepy H
ONHMCaHHBIA OKOJI0O cdepbl, chepa, BNHcaHHAS B MHOTOIPDAHHUK WA TEJO
BpAaIlCHUS;

) BBIYKCIIATh COOTHOIICHHMS MEXIY IUIOMAASIMU IIOBEPXHOCTEH U
00BEMaMHM ITOJIOOHBIX TET;
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o n300paxaTh u3ydaeMble (UTYpbI, BBINOJHSITH (BBIHOCHBIE) MIIOCKUE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJA CBEpPXY, COOKY, CHU3Y,
CTPOUTB CEYECHMSI TEJI BPALLICHUS;

o U3BJIEKAaTh, MHTEPIIPETHUPOBATh U MPEOOPA30BbIBATh MHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO HA YepTexax U
PUCYHKaX;

o CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

o BBINIOJIHATH ONIEPALIMH HAJl BEKTOPAMU;

o 3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBON CUCTEME KOOP/IMHAT;
o pemarb TeOMETPUYECKHE 3aJa4d Ha BBIYMCICHUE YIJIOB MEXIY

NPSIMBIMA U TIOCKOCTSIMH, BBIYHMCIICHUE PACCTOSIHUM OT TOYKH JI0 IJIOCKOCTH, B
LEJI0OM, Ha IPUMEHEHHUE BEKTOPHO-KOOPAUHATHOTO METOA IIPHU PEIICHUH;

o CBOOOJHO ONEpUPOBATh MOHATUSMH, CBS3AHHBIMU C JBUKEHUEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUXKCHHUM;

o BBITIOJIHATh M300paK€HUs]I MHOTOTPAHHUKOB W TEJ BpalleHUs MpH
[apaJlICIIbHOM IIEPEHOCE, LEHTPAIbHOM CUMMETPHUH, 3€PKAIBHON CUMMETPUH, IIPU
MMOBOPOTE BOKPYT MPAMOM, MpeoOdpa3zoBaHus MoA00us;

o CTPOUTH CEUEHHMS] MHOTOTPAHHUKOB U TeJl BpallCHUSA: CEUCHUS
HWIMHApa (mapajulelbHO M MEPHEeHAUKYJSIPHO  OCH), CEYEHHs KOHyca
(mapajuienbHbIE OCHOBAHUIO U TPOXOSIIUE YEPE3 BEPILIUHY ), CEUCHUS 11apa;

o UCIIOJIB30BaTh METOJBI IMOCTPOEHHUS CEUEHU: METOJ CJIEN0B, METOL
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MIOCKOCTH;

o NOKa3bIBaTh FTEOMETPUUYECKHUE YTBEPKICHHUS;

o MIPUMEHSITh r€OMETPUUECKHUE bakThI TUISt pelieHus
CTEPEOMETPUUECKUX 3a/ad, MPEIIOoJIaraloliiXx HECKOJBKO IIaroB PELICHUs, €CIH
YCJIOBHSI PUMEHEHHUS 3a1aHbl B IBHOW U HEABHOU (popme;

o pemaTh 3aJa4d Ha J0Ka3aTelIbCTBO MATEMAaTUYECKUX OTHOLICHUH U
Hax0JICHUE T€OMETPUUECKUX BEITUYUH;

o MIPUMEHSITh IpOorpaMMHbIE CpeacTBa u AJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI P PELIEHUH CTEPEOMETPUYECKUX 3a/1aY;

o NPUMEHSATh TIOJIydEHHbIE 3HAHUS Ha TMPaKTUKE: CpPaBHUBATh,
aHaJIM3UPOBATh M OLEHUBATh pPEAIbHBIE CUTYallUH, IPUMEHITh HN3YYEHHBIE
MOHATHUS, TEOPEMBI, CBOICTBAa B MPOIECCE IOUCKA PEIICHUS MaTeMaTHYeCKH
chopMyIHpOBaHHON TPOOJIEMBbI, MOJEIUPOBATh pealbHbIE CHUTYallMH Ha SI3bIKE
r€OMETPUHU,  HUCCIEN0BaTh  IOCTPOEHHBIE  MOJEIM C  HMCHOJb30BAaHUEM
reOMETPUYECKUX TOHATUM U TEOopeM, ammapara anreOphl, peliarh MPaKTHYECKHUe
3aJlayM, CBSI3aHHbBIE C HAXOXKICHUEM T€OMETPUUECKUX BEIUYNH;
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o UMETh MPEACTABICHUSI 00 OCHOBHBIX 3Talax pa3BUTHUS T€OMETPUH KaK
COCTaBHOM 4acTu (pyHJIaMEeHTa Pa3BUTUSI TEXHOJIOTHH.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC

KoanuyecTBO 4acoB

Ne HaumeHnoBaHue pa3iesioB U TeM DuieKTpoHHbIE (UG POBHIE)
n/n MPOrpaMMbI Bcero Koutpoubnsie IIpaxTHieckne o0pa3oBaTe/ibHbIE PeCypChI
padoThl padoThI
1 BBeneHne B crepeoMeTpuio 23 1 0
) B3anMHOEe pacnonoxeHwe MNpsMbIX B 6 0 0
MIPOCTPAHCTBE
3 [TapamienbHOCTh IPSIMBIX U IIOCKOCTEMN 3 0 0
B IIPOCTPAHCTBE
4 HepHeHJII/IIny'IHpHOCTB TIPSIMBIX ml s 1 0
TJIOCKOCTEH B MPOCTPAHCTBE
5 | Yrusl u paccrosiHus 16 0 0
6 | MHororpanHuku 7 0 0
7 | BekTopbl B IpOCTpaHCTBE 12 0 0
2 [ToBTOpeHwME, 0696meHHe " 5 ) 0
CHCTEeMaTH3alMsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 102 4 0

[TPOTPAMME
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11 KIIACC

KoJsnuecTBo 4acoB
Ne HaumeHoBaHue pa3/iejioB U TeM duekTpoHHbIe (LM pOoBbLIE)
/ KoHnTtpoibHbIe
n/n IporpamMmaI Bcero 50T HpaKTuquRue paﬁoT],] 06p330BaTeJILHBIe pPecypcChI
pa
1 AHanuTH4eCcKasi FTeOMETPUs 15 1 0
) [ToBTOpeHwme, 00001IeHIe u 15 0 0
CUCTEMAaTH3aIN 3HAHUHN
3 | O6b€éM MHOTOTpAaHHUKA 17 0 0
4 Tena BpameHust 24 1 0
5 [lnomanu TOBEPXHOCTH U OOBEMBI 9 0 0
KPYTJIbIX TEJ
6 | ABmwxenus 5 0 0
7 [ToBTOpeHwme, 00001IeHe u 17 ) 0
CUCTEMAaTH3aINs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 102 4 0
I[TPOI'PAMME
IHOYPOYHOE IIVIAHUPOBAHUE
10 KJIACC
Ne Kosn4yecTBo yieKTpOHHbIE HHU(poBbHIE
Tema ypoka
n/n 4acoB o0pa3oBaTe/ibHbIE pecypchl
1 OcHoBHBIE TpaBHUia HM300pKEHUS HA PHUCYHKE IUIOCKOCTH, MapauIeTbHBIX 1
IpSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka
[loHsiTUS cTEpeoMETpUuU: TOUYKa, MpsAMasi, MIIOCKOCTh, NPOCTPAHCTBO. OCHOBHbBIE 1
2 mpaBuia H300pakeHUsT HA PHUCYHKE IUIOCKOCTH, MapajuleJIbHBIX MPSMBIX
(OTpe3KoB), cepeAHbI OTpE3Ka
3 [TonsiTus: nepecexaroniyecs MIOCKOCTH, NEpeceKaomuecs: npsiMasi U MI0CKOCTh; 1
MOJIYTIPOCTPAHCTBO
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IlonsTus: NNEPCCCKAOIHECCA IIJIOCKOCTH, IICPCCCKAOINUECCA IMpAMad U IJIIOCKOCTb,

4 MOJIYTIPOCTPAHCTBO

5 MHOTrorpaHHUKH, HW300paKCHHE TNPOCTCHININX MPOCTPAHCTBEHHBIX  (UTYD,
HECYIIECTBYIOIINX OOBEKTOB

6 MHOTrOrpaHHUKH, U300paKeHHe NPOCTEUIINX MPOCTPAHCTBEHHBIX  (UTYD,
HECYIIECTBYIOIINX 0ObEKTOB

7 AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CICICTBUSI U3 HUX
AKCHOMBI CTEPEOMETPUHU U MEPBBIE CIEICTBUS U3 HUX

9 AKCHOMBI CTEPEOMETPUU U TEpBbIC CleACTBUS W3 HuUX. CrocoObl 3amaHus
NPSIMBIX U TJIOCKOCTEH B mpocTpaHcTBe. O003HAUCHUS MPSIMBIX U MIIOCKOCTEM
N3o0pakenne cedeHnit mupamMuapl, KyOa U MPU3MbI, KOTOPBIE MPOXOIAT YEPE3 UX

10 péopa. N3o0paxkeHne mepeceueHus MONYYCHHBIX TUIOCKOCTeH. PackpammBanue
MOCTPOEHHBIX CEUEHUN Pa3HBIMU I[BETAMH
N300paxeHne ceueHUi mUpaMuIbl, KyOa U MPU3MbI, KOTOPBIC MIPOXOJIAT Yepe3 uxX

11 péopa. N3o0paxkeHne mnepeceyeHus] MONYYCHHBIX IUIOCKOCTeH. PackpamimBanue
MOCTPOEHHBIX CEUYECHUN Pa3HbIMU [[BETAMU
N3o0pakeHne ceueHnit mupamMuapl, Ky0a U MPU3MbI, KOTOPBIC MPOXOIAT YEPe3 UX

12 p€opa. M3o0pakeHne mnepecedeHus] MOJYYSHHBIX IUIOCKOCTeH. PackparmmBanue
MOCTPOCHHBIX CEUCHUN Pa3HBIMU I[BETAMU

13 Bxoanas konTpoasHas pabora
N300paxeHne ceueHUi mUpaMuIbl, Kyda U MPU3MbI, KOTOPBIE MIPOXOIAT Yepe3 UxX

14 p€bpa. N3o00paxkeHne mepeceueHus] MOMYUYSHHBIX IUIOCKOCTeH. PackpammBanue
MOCTPOEHHBIX CEUYEHUN Pa3HbIMU [[BETAMHU

15 Merton cinenoB st TOCTPOCHUST CEUCHMI

16 Meton crnenoB [uist mocTpoeHMsl ceueHuil. CBoicTBa NEpeceYeHU NpsSMBIX U
IUIOCKOCTEM

17 Merton cnenoB Uil MOCTpoeHUs: cedeHuid. CBOMCTBA NEpPEceYEHUU MPSIMBIX U
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IUIOCKOCTEHN

[TocTtpoenne ceueHmit B nmupamuze, Kyoe mo TpéM Toukam Ha péopax. Cozmanue

18 BBIHOCHBIX YEPTEKEN U 3aIUCh LIAr0B MMOCTPOEHUS

19 [Toctpoenue cedyeHuil B mupamuje, Kyoe mo TpéM toukam Ha pébpax. Cosnanue
BBIHOCHBIX YEPTEXKEH U 3alUCh 1IAr0B MOCTPOCHUS

20 [TocTpoenue ceuenuii B mupammuae, Kyoe mo Tpém Toukam Ha péOpax. Co3gaHue
BBIHOCHBIX YEPTEXKEHN U 3aIUCh 1IaroB MOCTPOEHUS

)1 [ToBTOpenue muanumeTpun: Teopema o MPOMOPLUUOHANBHEIX OoTpe3kax. [lomodue
TPEYTrOJIbHUKOB

2 IToBropenne mnmanumerpun: Teopema Menenas. Pacdyetel B cedyeHusAX Ha
BBIHOCHBIX 4epTrexax. McTopus pa3BUTHsI INIAHUMETPUN U CTEPEOMETPUN

23 O06061mmenne 3Hanu# "AkcruoMsl crepeomerpun. CeueHus"

24 B3auMHoe pacnonokeHue npsiMbIX B MpocTpaHcTBe. CKpenMBaomuecs MnpsMble.
[Ipu3Haku ckpeniuBaromuxcs npsmMeix. [lapamiensHbie npsiMbie B MPOCTPAHCTBE
Teopema 0 CylIECTBOBAHMM M €IMHCTBEHHOCTH MPSAMOHN NapajlIebHOW JaHHOMN

25 NPSMOM, MPOXOMSIICH Yepe3 TOYKY MPOCTPAHCTBA M HE JIEKAIIe Ha JaHHOU
npsMoil. JleMMa o nmepecedeHnH napauieNbHbIX MPSAMbIX MIOCKOCTBIO

%6 [TapannensHOCTh Tpex mNpAMBIX. Teopema 0 TpEX NapauIeNbHBIX MPSMBbIX.
Teopema 0 CKpeIUBAOIIMXCS TIPSIMBIX

27 [TapannenpHoe  mpoektupoBaHue. (OCHOBHBIE  CBOMCTBAa  IMapajuIeIbHOTO
npoekTupoBanus. M300paxeHne pa3HbIX GUTYp B MapaIeIbHON MPOSKIIUN

73 [lenTpanbHasi TpoeKUUs. YTOJ C COHAIMPABJICHHBIMU CTOPOHAMH. YTOJI MEXKIY
MPSIMBIMU

29 3ajaun Ha J0Ka3aTeIbCTBO M MCCIEIOBAHUE, CBSI3aHHBIE C PACHOJOKEHHEM
MPSIMBIX B POCTPAHCTBE

30 [lonsTHA: mapauieNbHOCTh MPSMOM M IUIOCKOCTH B mpocTpaHcTBe. [lpu3nax

MapaJuICJIbHOCTH HpHMOﬁ n minockoctH. CBoiicTBa MapaJuICJIbHOCTH HpﬂMOﬁ u

17




IIJIOCKOCTHU

FGOMeTpI/I‘-IGCKI/Ie 3aJa4u Ha BBIYHUCIICHHC MW J0Ka3aTCIbCTBO, CBA3aHHBIC C

31 [apaJUIEIIbHOCTBIO MIPSAMBIX U IIJIOCKOCTEM B IIPOCTPAHCTBE

1 [locTpoeHne ceuyeHus, MPOXOMSIIET0 Yepe3 JaHHYK MpsAMYI0 Ha 4YepTexe U 1
HapajIeJIbHOrO Apyrou npsmoil. Pacu€r otHoweHNnH

1 [TapannensHass TPOEKIWsS, TMPUMEHEHWE JUIsl TOCTPOCHHS CEUYeHMid Kyba u 1
napasuienenunena. CBoicTBa napaienenumnea U Npu3Msl

34 [TapannenpHele mockocTy. [Ipu3Haky napayieabHOCTH JBYX IUIOCKOCTEN 1

15 Teopema 0 mapauieIbHOCTH M €UHCTBEHHOCTH IJIOCKOCTH, MPOXOASAIIEH uepe3 1
TOUYKY, HE MPUHAJICKALYIO JaHHOU IJIOCKOCTH U CIIEJICTBUS U3 HEE

36 CaolicTBa napajuIeIbHBIX IUIOCKOCTEH: O MapauieIbHOCTH NPSMBIX I€peceueHust 1
IIPHU IIEPECEUEHUN JIBYX ITAPAJUIECIBHBIX INIOCKOCTEN TPEThEeU
CaolicTBa mapasuielbHBIX IIOCKOCTEH: 00 OTpe3Kax MapaiedbHBIX MPSMBIX, 1

37 3aKJIIOYEHHBIX MEXY NapauIeIbHBIMU INIOCKOCTSMU; O IEPECEYCHUU IMpsIMOM ¢
JIByMs [apajlieIbHBIMU IJIOCKOCTSMH

38 [ToBTopenwue: Teopema I[udaropa Ha mrockocTu 1

39 IToBTOpEHME: TPUTOHOMETPHS IPSMOYTOJIBHOTO TPEYTOJIbHUKA 1

40 CBoiicTBa Ky0a ¥ MPSMOYTOIBHOTO MapaJlyIe/ICITUIIE 1A 1

41 Brruucnenue ajuH oTpe3KoB B KyOe U IIPSIMOYTOJIbHOM NapalijiesieHIe /e 1

4 [lepneHaAUKYISIPHOCTh MPSAMONW U IUIOCKOCTH. [Ipu3HaK nepneHaAuKyJISpHOCTH 1
IIPSIMOM U TNIOCKOCTHU

43 [lepneHaUKyISIpHOCTh MPAMONM MU IUIOCKOCTH. [Ipu3HaK nepneHauKyJIsSpHOCTH 1
MIPSIMOM M TNIOCKOCTH

44 Teopema 0O CylIECTBOBAHMM M E€IWHCTBEHHOCTH IMPSMOW, MPOXOIALIECH uepe3 1
TOUYKY IIPOCTPAHCTBA U MEPIEHANKYISPHON K IIIOCKOCTH

45 [T10CcKOCTH M IEPIEHIUKYIISIPHBIE UM IIPSIMbIE B MHOTOTPAHHUKAX 1
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46

IInockoctu n NECPHNCHANKYJIAPHBIC UM IIPAMBIC B MHOT'OI'PaHHHKAX

Ilepnenaukynssp u HakioHHas. IlocTpoeHue nepneHAMKYJsApa W3 TOYKM Ha

47
IPSIMYIO

43 [lepnenaukynsip v HakioHHas. [locTpoeHue nepneHAMKYlsgpa W3 TOYKM Ha 1
IIPSIMYIO

49 Teopema o Tpéx nmepreHANKYIIpax (mpsmas U oOpaTHas) 1

50 Teopema o Tpéx nepreHAnKyIsApax (MpsmMas u o0paTHas) 1

51 VYT0oa Mexay CKpelMBaOIUMUCS TPSIMBIMHU 1

5 [Tock mNEepHeHAUKYISPHBIX MOPSIMBIX €  TOMOIUBIO  MEPHEHIUKYISIPHBIX 1
IJIOCKOCTEN

53 OpToroHajibHOE TPOCKTUPOBAHUE 1

54 [Toctpoenue cedeHuit Ky0a, HpU3MBI, NPABUIBHOW MUPAMHUIBI C MHOMOIIbIO 1
OPTOTOHAJILHOM MPOEKIUU

55 [Toctpoenne ceueHmii KyOa, MPHU3MBI, MPABHIBHOW NHPAMUIBI C MOMOIIBIO 1
OpPTOTOHAJILHOU MPOEKINH

56 CuMMeTpHs B MPOCTPAHCTBE OTHOCUTEIBHO MIIOCKOCTH. [111OCKOCTH CUMMETpHil B 1
MHOTOI'PaHHHUKaX

57 IIpu3HaK NepneHINKyJIAPHOCTH IPSIMOM U IIJIOCKOCTH KaK CIIECTBAE CHUMMETPUHN 1

58 IIpaBuIbHBIE MHOTOTPAHHUKH. Pacd€r pacCTOSIHUI OT TOYKH 10 IJIOCKOCTH 1

59 [IpaBuiibHBIE MHOTOTPAHHUKH. Pacy€T pacCTOsIHUN OT TOYKH JI0 TIJIOCKOCTH 1

60 CnocoObpl  ONMYCTUTh  NEPIEHAUKYJSAPBI: CUMMETPHUS, CHABUT TOYKU IO 1
napasuieIbHON IpSIMOK

61 Casur 1o HenapasuieJIbHON TPSMOM, U3MEHEHHUE PACCTOSHUM 1

62 [TommyromoBast KOHTpOJIbHAS paboTa 1

63 [loBrOpenue: yroa Mexay MNOpsAMbIMM Ha IUIOCKOCTH, TPUTOHOMETpPHUS B 1

MMPOU3BOJIbHOM TPCYT'OJIbHUKE, TCOPEMA KOCUHYCOB
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64

HOBTOpeHI/IeZ yroJ MCXKAY CKPCIIUBAIOITUMHUCH IMPAMBIMHA B IIPOCTPAHCTBE

1

65 ['eomeTpryeckue METOAbl BEIUMCIEHUS YIila MEXKIY NMPSMBIMA B MHOTOTpaHHHUKAX 1

66 JIByrpansbiii yroa. CBOMCTBO JIMHEHHBIX YIJIOB JBYTPAHHOIO yIia 1

67 Ilepnengukynspusle  1uiockoctd. (CBOWCTBA B3aMMHO — NEPIEHIUKYISPHBIX 1
IJIOCKOCTEN

68 [Tpu3Hak NEpHEHAUKYJIIPHOCTU IUIOCKOCTEH; TE€OpeMa O NPsAMOM IepeceueHus 1
JIBYX IUIOCKOCTEH NMEPHEHIUKYISIPHBIX TPEThEN INIOCKOCTH

69 [TpsMoyronbHbIM napasuienenunen; Kyo; U3MepeHus, CBOUCTBA MPSAMOYTOJILHOTO 1
napajuleenune1a

70 Teopema 0 AuaroHav NpPsIMOYTOJIBHOIO MapajuleIeUIeaa U CIEACTBUE U3 HEE 1

71 CrepeoMerpuueckue M INPUKIAJHBIE 3aJa4d, CBSA3aHHBIE CO B3aUMHBIM 1
PacroI0KEHUEM MPSAMBIX U TNIOCKOCTU

7 [ToBTOpEHME: CKpEIIMBAKOIIMECS MpsMblE, IapajulebHblE IIJIOCKOCTH B 1
CTaHJIapTHBIX MHOTOIpaHHUKAX

7 [Tapa mapannenbHBIX IUIOCKOCTEH HA CKPEIIMBAIOIIMXCS MPSMBIX, PAaCCTOSHUE 1
MEX/ly CKPEIUBAIOUIMMUCS MPSIMBIMH B IIPOCTBIX CUTYaLUAX

74 PaccTosiHHE OT TOYKH 10 IIJIOCKOCTH, PACCTOSHUE OT MPSIMOM 10 INIOCKOCTH 1

75 Beruucnenne paccTOSIHUM MEXIy CKPEIIMBAIOIMIMMUCSA NPSAMBIMA C ITOMOIIBIO 1
NEPIEHUKYJIIPHON MJIOCKOCTH

76 TpéxrpaHHblil yroyu, HEpaBEHCTBA IS :FpeXFpaHHLIX yraoB. Teopema [ludaropa, 1
TEOpPEMBbI KOCHHYCOB U CUHYCOB AJIs1 TPEXTPAHHOIO yrIia

77 DIeMeHTHI ChEePUIECKON TeOMETPHH: T€OAE3NUECKHE JIMHUN Ha 3emiie 1

78 O06o01enue 3Hanui "Y bl U paccTosHUs" 1

79 CucremaTtu3zanys 3HaHUM "MHOTOTpaHHUK U €T0 3JIEMEHTHI" 1

80 IInpamupa. Buael mupamuna. [lpaBunsHas nupamuaa 1

81 ITpusma. IIpsimas u HaknoHHas npusMmsl. [IpaBunpHas npusma 1
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82 [TpsiMoit mapasnenenurne, MPSIMOYTOIbHBINA MMapajuieenume], Kyo 1
83 Brinyxiibie MHOrorpanHuku. Teopema Ditnepa 1
24 Brimykiibie MHOTOrpanHuku. Teopema Diinepa. [IpaBuibHbIe U OTyTNpaBUIbHBIC 1
MHOTOTPaHHUKHU
85 O606menue 3Hanui "MHororpaHHuKN" 1
86 [TonsiTHE BEKTOpa Ha IJIOCKOCTU U B MPOCTPAHCTBE 1
87 CymMma BEKTOpOB 1
88 Pa3HocTh BEKTOPOB 1
89 [IpaBuio mapannenenunena 1
90 YMHOXEeHHEe BEKTOpa Ha YHUCIIO 1
91 Pasnosxenue BekTopa mo 0azucy TpEX BEKTOPOB, HE JIeXKAIIUX B OJHOU TIIOCKOCTH 1
92 CkansipHO€ MPOU3BEICHUE 1
93 Brluucnenue yria Mex1y BEKTOpaMHu B IPOCTPAHCTBE 1
94 [Ipocreiive 3a7a4u ¢ BEKTOpaMu 1
95 [Tpocreiine 3aaun ¢ BEKTOpaMu 1
96 [Ipocreiiive 3aa4u ¢ BEKTOpamMu 1
97 [Tpocreiimne 3agaun ¢ BEKTOpaMu 1
98 O06o01mIeHre u cucTeMaTu3alus 3HaHu | 1
99 O00011eHre U cUCTEMAaTU3aINs 3HAHNUI 1
100 HToroBast KOHTpOJIbHAsE paboTa 1
101 Hrorosasi koHTpobHAs paboTa 1
102 O06o011eHre U cucTeMaTU3aIMs 3HAHUM 1

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

102
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11 KIIACC

Ne KonuuectBo DJIeKTPOHHBbIEe  HHM(ppPOBbIE
n/n Tema ypoka 4acos o0pa3oBaTe/bHbIE PeCypChl
1 [ToBTOpenue TeMbl "KoopauHaThl BEKTOpA Ha MNIOCKOCTU U B IIPOCTPAHCTBE" 1
2 [ToBTOpenue Tems! "CKaIIpHOE IPOU3BEACHUE BEKTOPOB" 1
3 [ToBTOpEeHue TeMbl "BbluncieHue yria Mex,1y BEKTOpaMH B IIPOCTpaHCTBE" 1
4 [ToBTOpeHue Tembl "YpaBHEHHE NPSIMOM, TPOXOALIEH Yepe3 ABE TOUKHU" 1
5 YpaBHEHHE UIOCKOCTH, HOpMaJlb, YPABHEHHUE IUNIOCKOCTH B OTPE3KaX 1
6 YpaBHEHME IIIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTH B OTPE3KaxX 1
7 BekropHoe npousBeneHue 1
8 BxoaHast koHTponpHast paboTta 1
9 JIuHeiiHble HEPaBEHCTBA, TMHEWHOE MPOrPAMMUPOBAHUE 1
10 JIuneliHble HEPABEHCTBA, JIMHEWHOE IIPOrpaMMHUPOBAHUE 1
11 AHanuTHYECKHE METOBI pacuéTa yrjla MeX1y NpsMbIMU B MHOIOIPaHHUKAX 1
12 AHanuTHYECKUE METO/IbI pacuéTa yrijia MexX/1y MIIOCKOCTIMUA B MHOTOTpaHHHUKaX 1
13 ®dopmyJia pacCTOSHUA OT TOUKH 10 INIOCKOCTU B KOOPAMHATAX 1
14 HaxoxneHne paccTosiHUM OT TOUKH J10 TNIOCKOCTH B KyOe 1
15 HaxoxeHne pacCTOSIHUM OT TOYKH A0 IJIOCKOCTH B IIPABWIBHOW NMHUPAMULE 1
16 CeueHrss MHOTOTPAHHUKOB: CTaHIAPTHBIE MHOTOTPAHHUKHU 1
17 CeueHrss MHOTOTPAaHHUKOB: METO/I CJIC/IOB 1
18 CeueHMsi MHOTOTPaHHMKOB: CTaHAAPTHBIE IIOCKOCTH, NEPECEUEHUS MPSMBIX U 1
IJIOCKOCTEH

19 [TapannenbHble NpsMbIE U IUIOCKOCTH: MAPAJUICIIbHBIE CEUCHUS 1
20 [TapannenbHble NpsIMbIE U TUIOCKOCTH: pacUy€T OTHOIIECHUMN 1
21 [TapannenbHple HpsiMBIE W IUIOCKOCTH: YIVIBI MEXKIY CKPEIIMBAIOIUMUCS 1
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IMPpAMBIMHA

2 [lepnienaukynsipHple  TpsiMbIE W IUIOCKOCTH:  CTaHIApPTHBIE  Tapbl 1
NEPIICHINKYJIIPHBIX TUIOCKOCTEH U MPSMBIX, CHAMMETPUU MHOTOTPAHHUKOB

23 [leprieHquKyIApHBIE MPSIMBIE U TNIOCKOCTU: TEOPEMA O TPEX MEePIEHANKYIIpax 1

24 [lepneHmuKyIsIpHbIE  TPSAMBIE W IUIOCKOCTH:  BBIYMCICHHS  JUIMH B 1
MHOTOTpaHHHUKaX

75 [ToBTOpEeHWe: Mom@AAX MHOTOYTOJBHUKOB, (GOpPMYIBl AN TUIOIIAJICH, 1
CO00paxeHust MoA00us

26 [ToBTOpeHHe: TUIOMAAM  MHOTOYTOJBHHUKOB, (OPMyNbl  JUIsl  TUIOIIAJICH, 1
coo0paxeHust MoA00us

27 [ToBTOpeHue: TUIOMIAAM  MHOTOYTOJBHMKOB, (OPMYyJbl  JUIsl  IUIOIIAJICH, 1
COOOpakeHHsI TI0JTI00UST

)3 [Tnomaan ceyeHnii MHOTOTPAaHHUKOB: IJIOMIAAN TOBEPXHOCTEH, pa3pe3aHusl Ha 1
4acTH, COOOpaKEeHUs TIOA00HS

29 [Tnomany ceyeHWid MHOTOTPAHHHUKOB: IUIOIIAM MOBEPXHOCTEH, pa3pe3aHus Ha 1
Y4aCTH, COOOPaKEHUS MO00Us

30 O606mienue 3nanuit "[loBTOpeHne: MHOTOTPAHHUKH, CEYCHHUSI MHOTOTPaHHUKOB" 1

b

31 O06BEM Tema. O0BeM IPSIMOYTOJILHOTO Mapajuieenunea 1

32 3amaun 00 yaBOCHUH Ky0a, 0 KBaJpaType Ky0a; 0 TPHUCEKINH yTJia 1

13 CrepeoMeTpuueckue 3aladyd, CBSI3aHHBIE C OOBEMOM  MPSMOYTOJBHOTO 1
napasuieienue1a

14 [Tpuxnagubple 3a7ayu, CBA3aHHBIE C BBIYHMCICHHEM OOBEMa MPSIMOYTOJIBHOTO 1
napajienenuneaa

35 O0BEM IIpsIMON TPU3MBI 1

16 CrepeoMeTpuueckrue 3ajauyd, CBSI3aHHBIE C BBIYUCICHHEM OOBEMOB MpPSIMOMN 1

IIPU3MbI
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37 [Tpuxmnagubie 3a1a4u, CBA3aHHBIE C 00BEMOM MPSAMOM MPU3MBI 1
13 Brruucnenne 00bEMOB Ten ¢ MOMOIIBIO oOmpenene¢HHoro uHTerpaiga. OO0béM 1
HAKJIOHHOW IPU3MBI
39 Brruucinenre oO0BEMOB Teln C TMOMOINBIO ompeneaéHHoro uHTerpanga. OO0béM 1
TMTUPAMU/IBI
40 ®dopmyna o0bEMa mupamuabl. OTHOIIEHHE 00HEMOB TUPAMHUJT C OOIIUM YTIIOM 1
41 ®opmyna 06bpéMa upamuiel. OTHOIIEHHE 00BEMOB TUPAMHJL C OOIIUM YTIIOM 1
42 CrepeoMeTpHuuecKre 3aauu, CBA3aHHbIE C 00bEMaMU HAKJIOHHOM MPU3MBI 1
43 CrepeomeTpruecKkue 3aa4u, CBsI3aHHbIE C 00bEMaMU MUPAMUIBI 1
44 [Ipuknanueie 3agaun o Teme "OOBEMBI Ten", CBA3aHHBIE C 00BEMOM HAKIIOHHOU 1
IPU3MBI
45 [Ipuknanueie 3anaun no Teme "OObEMBI TEN", CBA3aHHBIE C 00BEMOM MUPAMUIBI 1
46 [Ipumenenne 06bEMOB. Briunciienne paccTOsIHUS 10 TIOCKOCTH 1
47 O6006menue 3Hanmit "OO0BEM MHOTOTpaHHHUKA" 1
48 Hunuaapudeckas HOBEPXHOCTh, 00pa3yone HMIMHAPUIECKOH TOBEPXHOCTH 1
49 Humunaap. [pamoit kpyrosoit muuHAp. [L1omans moBepXHOCTH HWIMHAPA 1
50 Konnueckas moBepXHOCTh, 00pa3yrolye KOHnYecKon nmoepxHoctu. Konyc 1
51 CeueHne KOHycCa MIIOCKOCTHIO, MapalIeNbHON MIOCKOCTH OCHOBAHUS 1
52 VYceuéHHblil koHyC. M300paskeHne KOHYCOB U YCEUEHHBIX KOHYCOB 1
53 [Tnomaas 60KOBOM MOBEPXHOCTH U MOJHON MOBEPXHOCTH KOHYCA 1
54 [Tnomaas 6OKOBOM MOBEPXHOCTH U MOJTHOW MOBEPXHOCTH KOHYCa 1
55 CrepeoMeTpuueckre 3aJayd Ha JOKA3aTEIbCTBO U BBIYMCIIEHUE, NOCTPOECHUEM 1
CEUYEHUM MWIMHApPA, KOHyCa
56 CrepeomeTpruecKkue 3aJaud Ha JOKA3aTebCTBO M BBIYMCICHHE, OCTPOCHUEM 1
CEYCHUH IUIMHIPA, KOHYyCa
57 [IpukiagHeie 3aa4n, CBSI3aHHBIE C UWIMHIPOM 1

24




58

HpI/IKJ'Ia)IHBIe 3a/lauy, CBA3AaHHBIC C MUJINHIPOM

59 Cdepa u map 1

60 Ilepeceuenue cdepsl um mapa c¢ 1iockocThlo. Kacanme mapa u cdepsl 1
IUIOCKOCTHI0. By u nzobpaxenue mapa

61 [lepeceuenne cdepsl m mapa c¢ TwIocKocThio. Kacanme mapa u  cdepsl 1
IUIOCKOCTHI0. By u nzobpaxenue mapa

62 VYpasaenune chepsl. [Lnomans chepsl u e€ gacre 1

63 CummeTpust chepsl U mapa 1

64 CrepeoMeTpuueckre 3aJaud Ha J0Ka3aTeIbCTBO M BBIYMCICHHE, CBA3aHHbBIE CO 1
cdepoii u mapom, MOCTPOSHUEM UX CEUCHHH MIIOCKOCTHIO

65 CrepeoMeTpuueckre 3aJaud Ha J0Ka3aTeNbCTBO M BBIYMCIICHHE, CBS3aHHBIE CO 1
cdepoii u mapom, MOCTPOSHUEM UX CEUEHHH MIOCKOCTHIO

66 [IpuknagHbie 3a1a49u, CBI3aHHBIE CO c(hepoit u mapom 1

67 [loBTOpEHME: OKpPY)KHOCTH Ha IUIOCKOCTH, BBIUUCIEHHUS B OKPYKHOCTH, 1
CTaHJIapTHBIE TOJ00US

68 Paznmunbie KOMOMHAITMY TENT BpAIIEHHUS © MHOTOTPAaHHUKOB 1

69 3anauu o Teme "Tena ¥ MOBEpPXHOCTH BpalieHus" 1

70 3agaun o Teme ""Tena ¥ MTOBEPXHOCTH BpalieHus" 1

71 [Tonyronosast koHTpoOIBHAsS paboTa 1

72 O06wém nnnunapa. Teopema 06 00bEME IPAMOro HUIMHAPA 1

7 Breruucnenne oO0BEMOB Ten ¢ TMOMOIIBIO ompenenéHHoro uHTerpanga. OO0béM 1
KOHYyca

74 [Inomaan 60k0BOM U MOTHON NOBEPXHOCTH KOHYCA 1

75 CrepeoMeTpuyecKkie 3aJa4yM, CBSI3aHHbIE C BBIUMCIEHHMEM OOBEMOB IWIMH/pA, 1
KOHYyca

76 [Ipuknanueie 3anaun no Teme "OOBEMBI U IJIOLIAAN TOBEpXHOCTEHN Ten" 1
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O0BEM mapa u mapoBoro cekropa. Teopema 06 00béme mrapa. [Imomans chepsl.

77 CrepeomeTpruecKue 3a/layd, CBSI3aHHBIE C BBIUYMCICHHEM OOBEMOB IIapa,
IIapOBOT'0 CErMEHTAa U IIapOBOr0 CEKTopa
[Ipuknanueie 3agaun no teMe "OOBEMBI Ten", cBA3aHHbIE ¢ O0BEMOM IIapa u 1

78 mwiomanasio  chepel. COOTHOILIEHUS MEXAY IUIOMIAASMH IOBEPXHOCTEH U
00BEMaMH TTOO0HBIX TEI
[lomoOuble Tema B mpocTpaHcTBe. M3MeHenune o00bEMa Tmpu 1momooduu. 1

79 CrepeomeTpuyeckre 3aJayd, CBSI3aHHbIE C BBIUUCIEHHEM OOBEMOB Tl H
IUIOIIAJIEH TOBEPXHOCTEN

80 O6o006menue 3Hanui "[Imomraayu MoBepXHOCTH U 00BEMBI KPYTIIbIX TEN" 1

21 JIBukenuss npoctpaHcTBa. OtoOpaxeHus. J[BHKEHUS M PABEHCTBO (QUIYD. 1
OO01ue cBoiicTBa IBUKEHUN

2 Buapl  OBWKEHUWM: mapaisienpHBI  [IEPEHOC, LEHTpallbHas  CUMMETpPHS, 1
3epKajibHasi CAMMETpPHS, IIOBOPOT BOKPYT NMPSAMOM

83 [IpeobpazoBanus momodbwus. [Ipsmas u cepa Ditnepa 1

84 I'eomeTpuueckue 3aaun Ha IPUMEHEHUE IBUKEHUS 1

85 O06006menue 3Hanmi "BekTopsl B mpocTpaHcTBe” 1
Ob6o6maromee moBTopenne 11 moHsTHHE W MeTonOB Kypca reomerpun 10-11 1

86 KJIaCCOB, cUcTeMaru3auus 3HaHuil: "llapamieabHOCTh NPAMBIX U IUIOCKOCTEH B
npocTpaHcTse"

%7 Ob6o6maromee mosropenue 11 moHsTHF M MeTonOB Kypca reomerpun 10-11 1
KJIACCOB, CUCTEMATHU3alMs 3HaHU: "BekTopsl B mpocTpaHcTBe"

28 O6o6mmaromee nopropenue 11 moHsTuili U MeTonoB Kypca reomerpun 10-11 1
KJIACCOB, CUCTEMAaTH3aIMs 3HaHuii: "BekTopbl B mpocTpaHcTBe"

29 Ob6o6maromee moBTopenue 11 moHsTHHE M MeTonOB Kypca reomerpun 10-11 1
KJIacCOB, cUCTeMaTH3alys 3HaHuil: "O6beM MHOTOrpaHHUKA"

90 O6oO6matomee moropeHre 11 moHsTHH W MeTomOB Kypca reomerpum 10-11 1
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KJIACCOB, CUCTeMaTH3anus 3HaHuii: "O0beM MHOTOTpaHHHKA"

Ob6o6maromee moBToperre 11 moHsTHIE W MeTOnOB Kypca reomerpun 10-11

91 KJIaCCOB, cucTeMaru3anus 3HaHui: "[lnomany NoBepXHOCTH U 00BEMBI KPYIJIBIX
Tein"
Ob6o6maromee mosropenue 11 moHsTHHF M MeToqOB Kypca reomerpun 10-11 1

92 KJIaccoB, cucTeMaTu3anus 3HaHui: "[lnomaay noBepXHOCTH U 00BEMBI KPYTJIbIX
Ten”

93 HroroBast kKoHTpoIbHAs paboTa 1

94 Hrorosas xonTpoibHas pabora 1

95 [ToBTOpEeHue, 06001IeHNE U cUCTeMaTU3alus 3HaHU I 1

96 Ucropust pa3BuTusi CcTepeoMeTpuM Kak Haykdu U €€ pojib B pa3BUTUHU 1
COBPEMEHHBIX MH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJOTUI

97 Hcropuss pa3BuTus CTEpEeOMETpPUM KaK HAyKH U €€ poib B Pa3BUTHHU 1
COBPEMEHHBIX MH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

08 Hctopuss pa3BuUTHs CTEpEOMETPUM Kak HAayKu U €€ pojib B Pa3BUTUU 1
COBPEMEHHBIX MH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOT U

99 Hcropus pasButHs CTEpEeOMETpUM KaK Hayku M €€ pOjdb B Ppa3sBUTUU 1
COBPEMEHHBIX MH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

100 Hcropuss pasBuTuss CTEpeOMETpUM KaKk Hayku U €€ poiib B pa3BUTUHU 1
COBPEMEHHBIX WH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

101 Ucropusi pa3BuTusi CcTepeoMeTpuuM Kak Haykh U €€ pojib B pa3BUTUHU 1
COBPEMEHHBIX MH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

102 Hcropus pasButus CTEpeOMETpUM Kak Hayku M €€ pOjdb B Ppa3BUTUHU 1

COBPCMCHHBIX MHKCHCPHBIX U KOMIIBFOTCPHBIX TEXHOJIOT Uit
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