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HOACHUTEJIBHASA 3AIIMCKA

Pabouass mnporpamma yuebHOro kypca «l'eomerpusi» ©6a30BOro ypoBHS IS
oOyuaroruxcst 10 —11 kmaccoB pa3zpaborana Ha ocHoBe DeAepanbHOTO rOCYJAPCTBEHHOTO
00pa30BaTEeNbHOTO CTAaHAApPTa CPEJHEro OoOHIero oO0pa3oBaHUs, C Y4YETOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUMU, MPEABABISAEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPAAMIIUN
poccuiickoro oopaszoBanus. Peanuzanus nporpammbl 00ecrieunBaeT OBIaICHUE KITFOUEBBIMU
KOMITETEHUUSAMH, COCTABJISIOIIMMUA OCHOBY JJII CaMOpPa3BUTHUA W HENPEPHIBHOTO
o0pa3oBaHusl, LIEIOCTHOCTh OOIIEKYJIbTYPHOIO, JMYHOCTHOTO U MO3HABATEIHHOTO PA3BUTHS
JUYHOCTU 00YYaIOLIUXCSl.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yd4eOHOTO Kypca T€OMETpHUH Ha YpPOBHE CPEIHETr0o OO0IIero o0pa3oBaHUs
00yCIIOBJIEHAa MPAKTUYECKONH 3HAYMMOCTHIO METANpPeIMETHBIX M MPEAMETHBIX PE3yJbTaTOB
oOydeHHsT TEOMETPHH B  HANpPaBICHWW JUYHOCTHOTO  Pa3BUTHS  OOyYaIOUIUXCS,
dbopMupoBaHus (PYHKIMOHATBHON MaTeMaTUYECKOM TIpaMOTHOCTH, HU3YYEHHUS JPYTHX
y4eOHBIX TuCHUIUIMH. Pa3BuTie y oOydaromuxcsi MpaBUIbHBIX MPEICTABICHUN O CYIIHOCTH
U TIPOUCXOXKJICHUU T€OMETPUUYECKUX aOCTPaKINii, COOTHOIICHUH PEAIbHOTO M MJI€aJIhbHOTO,
XapakTepe OTpPaKeHUs MATeMaTHYECKOW HAyKOH SBICHUH M TPOIIECCOB pPEaTbHOTO MHpA,
MECTE T€OMETPHH B CHUCTEME HayK M POJM MAaTeMaTHYECKOTO MOJCITUPOBAHUS B HAYYHOM
MO3HAHMM W B TMPAKTUKE CHOCOOCTBYET (HOPMUPOBAHHIO HAYYHOTO MHMPOBO33PEHHUS
yyalmxcs, a TakKe KauyeCTB MBIIUICHUS,, HEOOXOAUMBIX JJIsi aJanTalid B COBPEMEHHOM
0011IeECTBE.

['eomeTpus sBiIseTCS OMHUM M3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHEro OOIIEeTro
oOpa3oBaHMsl, TaK Kak 00eCredyMBaeT BO3MOKHOCTh U3YUEHHUS KaK JTUCHUIUIMH €CTeCTBEHHO-
HAay4YHOM HAIIPaBJICHHOCTH, TAK U TYMAHUTAPHOM.

Jloruueckoe MbIIeHHE, GOPMUPYEMOE MPU U3YUECHUH O0YUYalOIIUMUCS MOHSATHIHBIX
OCHOB T€OMETPHHM M TOCTPOCHHUH IETIOYKH JIOTHUYECKHX YTBEPXKACHUW B XOJ€ PEIICHUs
reOMETPUUYECKUX 3a/1au, YMEHHE BBIIBUTATH W OIPOBEPraTh T'MIIOTE3bl HEMOCPEICTBEHHO
MCIIOJNIB3YIOTCSl TIPU PEIeHUH 3aJ]ad €CTECTBEHHO-HAy4YHOTO IIMKJIA, B YACTHOCTH U3 Kypca
bu3nKu.

YMeHue OpHUEeHTHUPOBATHCS B TPOCTPAHCTBE HIPAET CYHIECTBEHHYIO POJb BO BCEX
00JacTax AesITeNbHOCTH YesioBeka. OpHeHTalus 4elloBEKa BO BPEMEHH U MPOCTPAHCTBE —
HEOOXOMMOE YCIIOBHE €T0 COIMAIBLHOTO OBITHS, (popMa OTPaKEHHS OKPYKAIOIIETO MUPA,
YCIIOBUE YCIIEUIHOTO TIO3HAHUSI W AaKTUBHOTO MpeoOpa3oBaHUS JAEUCTBUTEIHHOCTH.
OnepupoBaHre TPOCTPAHCTBEHHBIMU O0Opa3aMu OOBEIMHSAET pa3HbIC BUILI YYEOHOU U
TPYIOBOH NIEATEITBHOCTH, SIBJSIETCS] OJHUM U3 TPOGECCHOHATHFHO BaXKHBIX KA4E€CTB, IIOATOMY
aKTyalibHa 3a7ada (OPMHUPOBAHUA y OOYYAIOMIMXCS TMPOCTPAHCTBEHHOTO MBIIIJICHHUS Kak
Pa3HOBUAHOCTH OOPA3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B IMOATOTOBKE K
MPAKTUYECKON ACATEIBHOCTH 10 MHOTUM HAIIPaBICHUSIM.



Ilenp ocBoeHusi mporpamMmbl yueOHOro Kypca «l'eometpus» Ha 06a30BOM YpOBHE
oOydeHuss — o0meo0pa3oBaTeIbHOE W OOIIEKYJIBTYPHOE pPa3BUTHE OOYYArONIUXCS Yepe3
o0ecrieyeHne BO3MOXHOCTH  TMPHOOPETEHUS W HWCIOJB30BaHUS  CHCTEMAaTHYECKHX
reOMETPUUYECKUX 3HAHWUN U NEUCTBUH, CICIIU(PUIHBIX TEOMETPUH, BOZMOKHOCTH YCIICIITHOTO
OpOAOKEHHUST O00pa3oBaHWsl IO CIEUUATIbHOCTSAM, HE CBSI3aHHBIM C MPHUKIAJIHBIM
MCIOJIb30BaHUEM T€OMETPHH.

[IporpamMMa mo reomMeTpuu Ha 0a30BOM YPOBHE NpeaHA3HA4YCHA I OO0ydYaOIIUXCs
CpeIHEl WIKOJbI, HEe WCIBITHIBABIIUX 3HAYUTEIHHBIX 3aTPYJHEHHH HAa YPOBHE OCHOBHOTO
obmrero obpazoBanus. TakuM 00pa3zoM, oOyyaromuecss Ha 6a30BOM YPOBHE JIOJKHBI OCBOUTh
oOure MaTeMaTUYeCKue YMEHUS, CBA3aHHbIE CO CIENU(UKON reOMETPUH U HEOOXOIUMBIE
IJI KU3HU B cOoBpeMeHHOM oOmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXHOCTb U3YYHUTh
reoMeTpur0 Oosiee TIayOOKO, €cCiM B JalbHEWIIEM BO3HHUKHET HEOOXOIUMOCTh B
reOMETPUUYECKUX 3HAHUSIX B MPO(PECCHOHATBLHOM NeATETbHOCTH.

JlocTwkeHne  1end  OCBOEHHUS  MpOorpaMmbl  OOECHEUMBACTCA  pPELICHHEM
COOTBETCTBYIOIIMX 3anay. [IpuoputeTHbIMH 3amadamMu ocBoeHUs Kypca «['eomerpum» Ha
6a30BoM ypoBHE B 10—11 kmaccax sBISIFOTCS:

e (opmupoBaHHE TPEICTABICHUS O TEOMETPUM KaK YaCTH MHPOBOH KYJIbTYPHI H

OCO3HaHHWE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (dopmupoBaHHE MPEICTABICHHUS O MHOTOTPAaHHHKAaX M Telax BpallleHUs Kak o
BOXHEHIINX MaTeMAaTUYECKUX MOJEIAX, IMO3BOJSIONIMX OMUCHIBAaTh M H3Yy4aTh
pa3HbIC SBJICHUS OKPY)KAIOIIETO MHUPA;

e (dopmupoBaHHE YMEHHUS PACIO3HABATH HA YepTEXaX, MOJEISIX U B peaJbHOM MHUPE
MHOTOTPAHHHUKH H T€Ja BpaICHHUS,

e OBJAJEHUE METOJAAMM pEIICHUS 3a7ad Ha TMOCTPOCHHS Ha H300paKEHUAX
MPOCTPAHCTBEHHBIX QUTYD;

e (opmupoBaHHE YMEHUS OMIEPUPOBATH OCHOBHBIMU MOHITHSIMH O MHOTOTPAaHHUKAX H
TeJax BpallleHUs U X OCHOBHBIMH CBOHCTBaMU;

e OBJIAJICHUE AITOPUTMAMH PEUICHHUS] OCHOBHBIX THIIOB 3a/1a4; (POPMUPOBAHUE YMEHHUS
NPOBOAWTH HECJOXKHBIE JOKAa3aTENbHBIE PACCYKIEHUS B XOJE PpEUICHHS
CTEepEOMETPUUECKHUX 3a]a4 U 33]1a4 C MPAKTUUYECKUM COACPKAHUEM;

e Dpa3BUTHE WHTEIUIEKTyaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH O0O0ydJarommxcs,
MO3HABATEIbHOM  aKTHMBHOCTH, HCCIEIOBATEIbCKUX  yYMEHHH, KPUTHYHOCTH

MBIILJICHUS;
e (opmupoBanue HyHKIIMOHATHLHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUHU: YMEHUE
pacrno3HaBaTb  [POSIBJICHUS ~ TIEOMETPUYECKUX  MOHATHIA, O0OBEKTOB |

3aKOHOMEPHOCTEH B pealbHBIX >KU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JPYTUX
y4eOHBbIX  NPEIMETOB, TMPOSBICHUS  3aBUCUMOCTEHM M  3aKOHOMEpPHOCTEH,
bopMyIMpOBaTh WX Ha SI3bIKE TEOMETPHH U CO3/1aBaTh T€OMETPUYCCKHUE MOJIEIH,
MPUMEHAITh OCBOCHHBIM TE€OMETPUUYECKUN ammapaTr sl PElIeHUs] MPaKTUKO-
OPUEHTHUPOBAHHBIX  3a/lay, MHTEPIPETUPOBATH M  OLEHUBATH  IOJTYYEHHBIE
pE3YNbTATHI.



OTnUYUTENEHON  OCOOEHHOCTBIO IMPOTPAMMBI  SIBJIAETCS  BKJIIOUEHHE B KypC
CTEPEOMETPUM B HayaJle €ro M3y4eHHs 3a7ad, pPEIIaeMblX Ha YpPOBHE HWHTYUTHUBHOIO
MO3HAHUA, M ONpEeAeNEHHBIM O00pa3oM oOpraHuW3oBaHHas paboTa HaJa HUMH, UTO
CIIOCOOCTBYIOT Pa3BUTHIO JOTMYECKOTO M MPOCTPAHCTBEHHOI'O MBIIUICHUS, CTUMYJIHPYET
MPOTEKAaHUE UHTYUTHUBHBIX IPOLIECCOB, MOTUBUPYET K JaJbHEHIIEMY U3YyUYEHHUIO PEIMETA.

[Ipenmourenue oOTHAETCS HATSAHO-KOHCTPYKTHBHOMY METOLY OOYYeHHs, TO €CTb
TEOPETUYECKUE 3HAHMS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEIMETHO-NPAKTUYECKON
NEATENIbHOCTH. Pa3BUTHE MNPOCTPAHCTBEHHBIX NPEACTABICHUN Yy YyYaluxcsi B Kypce
CTEPEOMETPUU NPOBOJUTCS 3a CUET PEUIEHWs 3aJad Ha CO3JaHUE IPOCTPAHCTBEHHBIX
o0pa30oB ¥ 3a7ady Ha ONEpPUPOBAHUE MPOCTPAHCTBEHHBbIMU oOpazamu. Cozmanue oOpasza
MPOBOAMTCS C ONIOPOM HA HATJIATHOCTD, & OTIEPUPOBAHKE 00PA30M — B YCIOBUAX OTBIICUCHHUS
OT HarJIATHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEPKAHUS.

OcHOBHBIE cojepkaTeabHble JUHUU Kypca «l'eomerpum» B 10-11 knaccax:
«Mmnororpanaukmn», «lIpsmple M IIIIOCKOCTM B HPOCTPAaHCTBE», «Teyma BpaleHus»,
«BeKkTopsl M KOOpAMHATBI B IPOCTPAHCTBE». DOPMUPOBAHHUE JIOTUYECKUX YMEHUHI
pacnpeensercs He TOJbKO MO COAEpX aTelbHbIM JHMHUAM, HO U MO rojaM OOydeHHs Ha
YpOBHE CpeAHEro 00111ero 00pa3oBaHuUs.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHHS
pabodyeil mporpaMMmbl, pacmnpeAenéHHbIM MO TofaM OOy4eHHs, CTPYKTYpUPOBAHO TaKHUM
o0pa3oMm, 4TOObI OBJIAJICHHE T'€OMETPUYECKUMU MOHATUAMU U HABBIKAMH OCYUIECTBIISJIOCH
MOCJIEIOBATENBHO U MOCTYNATENbHO, C COOJIIOICHUEM NMPUHIIMIA TPEEMCTBEHHOCTH, YTOObI
HOBBIE€ 3HAHUS BKIIOYAIUCh B OOIIYI0O CHUCTEMY TIE€OMETPUYECKUX MpEeCTaBICHUN
00y4Jaronuxcsi, pacuupsisi 1 yriryosiss e€, 00pas3ysi MpOYHbIe MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

Ha u3yuenue reomerpuun oTBoauTCs 2 yaca B Heaemo B 10 kiacce u 1 yac B Hezemmo B
11 xnacce, Bcero 3a aBa roga o0ydenus - 102 yaeOHbIX Jaca.



COIAEPKXAHHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATUSL CTEpeOMeTpuH. Touka, mOpsMas, IUIOCKOCTb, MNPOCTPAHCTBO.
[TonsiTue 00 aKCMOMAaTUYECKOM MOCTPOCHHUU CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUHU U
CIEACTBUS U3 HUX.

B3anmHoe pacnonokeHue NpsiMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, NTapalIe]IbHbIC
U CKpeluBaromuecs mnpsMbie. [lapamienbHOCTh MPAMBIX M IUIOCKOCTEN B MPOCTPAHCTBE:
IapaJulesIbHbIE MPAMBIE B MPOCTPAHCTBE; MAPALICIBHOCTh TPEX MPSMBIX; MMAPAIIIENBHOCTD
IPSIMOA M IUIOCKOCTH. YTJIBI C COHAIIPaBJIECHHBIMH CTOPOHAMM; YIOJI MEXIY IPSIMBIMHA B
nmpocTpaHcTBe. IlapamienbHOCTh IUIOCKOCTEM: MapajuleNibHbIE IUIOCKOCTH; CBOWCTBA
napaJuiesibHbIX IUIocKocTel. [lpocrteliine mnpocTpaHCTBEHHbIE (GUIYpPhl HAa IJIOCKOCTH:
TeTpa’ap, Ky0, napauiesaenunes; IoOCTPOCHHE CEUCHUH.

IleprieHIMKYISIPHOCT MPAMOM M IUIOCKOCTH: MNEPHEHAUKYJISAPHBIE IPAMBIE B
IIPOCTPAHCTBE, MNpPsSMbIE IApPaUICIbHBIE M NEPHNEHIMKYJSIPHBIE K IUIOCKOCTH, NPU3HAK
NEPHNEHINKYJIAPHOCTA NPSIMOM M IUIOCKOCTH, TEOpeMa O IMPsSMOW NEPHEHAUKYJISAPHON
IJIOCKOCTHU. YTIIbI B POCTPAHCTBE: YrOJl MEXAY NPSAMOM U IUIOCKOCTBIO; ABYIPAHHBIN yTOJ,
JMHEWHBIN yroj IByrpaHHoro yria. [lepneHaukysp U HakJIOHHBIE: PACCTOSIHUE OT TOYKHU
70 TJIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 TUIOCKOCTH, MPOEKIHs (UTYypbl Ha IIOCKOCTb.
IleprieHIMKYISAPHOCTh IUIOCKOCTEN: IPU3HAK MEPHEHANUKYISIPHOCTH JIBYX IIJIOCKOCTEH.
Teopema 0 TpEX NEPIEHAUKYISAPAX.

MHororpaHHuKu

IloHATHE MHOTOrpaHHMKA, OCHOBHBIE DJIEMEHTbl MHOTOIPDAHHMKA, BBIIYKJIbIE U
HEBBIITYKJIBIE MHOTOTPAHHMKH; pa3BEPTKA MHOrorpanHuka. [Ipusma: n-yronpHas npusma;
rpaHd W OCHOBaHUS TPU3MBI, MpsiMas M HAKJIOHHAs NpPU3MbL, OOKOBask M TOJHAS
NOBEPXHOCTh TMpu3Mbl. [lapannenenunen, mnOpsAMOYroJIbHBIM HapaJUICICNUNE] U €ro
cBoiicTBa. [lupamuaa: n-yronpHasi mupamujaa, rpaHd U OCHOBAaHUE MUpaMUibl; OOKOBas U
MIOJIHAsI IOBEPXHOCTh MUPAMHU/JIbI; IPABWIbHAS U YCEUEHHAS NMUpaMUAa. JJIEMEHTBI TPU3MBbI
u nupaMunbl. lIpaBuiapHBIE MHOTOTPaHHUKH: IIOHSATHE IPABWIBHOTO MHOIOTPaHHUKA;
OpaBWJIbHAS TpU3Ma W IpaBWIbHAs MUpPAMHAA; NPaBUJIbHAS TPEYrojbHas NUpaMuia M
npaBWIbHBIA TeTpadap; KyO. IlpencraBieHue o MpaBUIIbHBIX MHOTOTPAaHHHUKAX: OKTadJp,
noaexka’ap v ukocadap. CeueHns npu3Mbl U TUPAMUIBI.

CummeTpust B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTENIBHO TOYKHU, MPSAMOMU, MIOCKOCTH.
DNeMEHThl CAMMETPHH B MMPAMUJIAX, MApaUIeIEUIIeaX, IPABUIbHBIX MHOTOTPAHHUKAX.

Bbluucienue 5»71€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, auaroHanu, yribl. [lnomans
OOKOBOI MOBEPXHOCTU M TMOJHOM MOBEPXHOCTH MPSIMOM MPU3MBI, IJIOIIAb OCHOBAHUH,
TeopemMa 0 OOKOBOW TMOBEPXHOCTH MPSIMOM Tpu3Mbl. [Lmomans OGOKOBOM MOBEPXHOCTH W
IIOBEPXHOCTU IMPABWIBHOM IHPAMHUIBI, TEOpPEMa O IUIOLAAM YCECYEHHOM IHUPAMUIBIL.
[Tonsitne 06 06bEMe. OOBEM TUpPaAMUIBI, TPU3MEI.



[TomoOHbIe Tenma B mpoctpaHcTBe. COOTHOMICHHSI MEXIY IUIOIIAIIMUA MOBEPXHOCTEH,
00BéMaMH TTOJOOHBIX TEIL.

11 KITACC

TeJia BpalueHus

[Hunuaapuyeckas MOBEPXHOCTb, OOpa3ymoIllyde IMIMHAPUYECKON IMOBEPXHOCTH, OCh
UUIMHAPUYECKOM TMOBEpXHOCTH. LlmamHap: ocHOBaHMS U OOKOBask IOBEPXHOCTb,
oOpasyrollas U oCh; Ionaab 0OKOBOM U MOJHON MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yronue KOHUYECKON MOBEPXHOCTH, OChb U BEpIIMHA
KOHUYeckol moBepxHocTu. KoHyc: ocHOBaHME W BepiiuHa, 00pa3yromias U OCb; IJIOLIAdb
OOKOBOI U MOJIHOIM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yloliue U BbICOTa; OCHOBAHUS U
O0KOBast MOBEPXHOCTb.

Cdepa u map: meHtp, paamyc, JuaMeTp; IUIOLAAbL MOBEpXHOCTU cepbl. B3aumuoe
pacnoJiokeHue cepbl U III0CKOCTH; KacaTeslbHas TNIOCKOCTh K cepe; miomaib chepsl.

N3006paxkeHne Ten BpalleHUs Ha MII0CKOCTH. Pa3BépTka UIMHApPa U KOHYyCA.

KoMmOunamu Ten BpaiieHuss ¥ MHOTOIPaHHUKOB. MHOTOTpaHHUK, OMHUCAHHBIM OKOJIO
cdepsl; cepa, BMCaHHAs] B MHOTOT'PAHHUK, UJIK TEJIO BPALICHUS.

ITonsatue 06 o0béme. OcHOBHBIE CBOMCTBA 00BEMOB Tein. Teopema 00 oO0BEME
IPsIMOYTOJILHOTO Mapa’juiesienurena u cieactsus u3 He€. O0bEM nunuHapa, konyca. O0bEM
mapa v miomass chepsl.

[TogoOHble Tema B mpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOMAIIMU MMOBEPXHOCTEH,
00BéMaMu 1TOJ00HBIX TEIL.

Ceuenus uunuHApa (mapawieJbHO M MEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca
(mapasnienbHOE OCHOBAHUIO M MIPOXOAILEE YEPE3 BEPILNHY ), CEUEHHUS [Iapa.

BekTopsbl M KOOPAMHATHI B POCTPAHCTBE

BekTtop Ha MIOCKOCTH W B MNpocTpaHcTBe. COKEHWE M BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YUCHO0. Pa3inoxkeHnue BEKTOpa 1o TPEM HEKOMILJIAHAPHBIM BEKTOPaM.
[IpaBuno napamnenenumnena. Pemenne 3aaay, CBSI3aHHBIX C IPUMEHEHUEM MPABUI JEHCTBUI
¢ BekTopamu. [IpsamoyrosibHas cucremMa KOOpAMHAT B IIPOCTpaHCTBE. KOoopanHATEI BEKTOPA.
[Ipocreiilue 3a1aud B KOOpJMHATaX. YTOJ MexAy BekTopamu. CKalsipHOE MPOU3BEACHUE
BEKTOPOB. BhIUnciieHne yrioB MexAay NPSAMBIMUA U IUIOCKOCTAMU. KOOpIMHATHO-BEKTOPHBII
METOJ IPU PELICHUU T€OMETPUUECKUX 3a/1a4.



IHIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS MPOTPaMMbI y4eOHOro mpeamera «MaTemaTuka»
XapaKTepU3yrTCA:

I'paxxnanckoe BocMTanue:

C(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TO3UIMK OOYyYaromerocsi Kak AaKTUBHOTO W
OTBETCTBEHHOT'O UYJIEHA POCCHUIICKOro OOLIECTBA, MPEACTABICHUEM O MaTEMaTUYECKUX
OCHOBaX (YHKUIHMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBICHUN, MPOLEAYp TPaxAaHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCHI W TP.), YMEHHUEM B3aWMOJCHCTBOBATH C COIUAIHLHBIMHU
WHCTUTYTaMH B COOTBETCTBHH C UX QYHKIIUSIMH ¥ HA3HAYCHUEM.

IIaTpuoTHYecKoe BOCIIUTAHME:

c(hOPMUPOBAHHOCTHIO POCCUICKON TPaXAAaHCKOM HMIAEHTUYHOCTH, YBaXKEHUS K
OPOLLIOMY M HACTOSILIEMY POCCHIMCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOLIEHHEM K
JNOCTHKEHUSAM POCCUHMCKUX MAaTEMAaTUKOB M POCCHUMCKOM MAaTEMaTUYECKOM IIKOJIBI, K
WCIIOJIH30BAHUIO ITUX JIOCTHIKEHUHN B JPYTUX HAyKax, TEXHOJOTHUAX, Chepax IKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUEM JYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoja; CcHOpMUPOBAHHOCTHIO
HPAaBCTBEHHOI'O0 CO3HAHMS, J3THUYECKOIO TOBEICHHUS, CBS3aHHOTO C IPAKTUYECKUM
MIPUMEHEHUEM JIOCTUKEHUIM HAYKHU U JIEATEIIbHOCTHIO YUYEHOTO; OCO3HAHUEM JIMYHOTO BKJIAJa
B ITIOCTPOCHUE YCTOMYMNBOTO OyAyIIETO.

JcTeTHYeCKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHHEM K MHpPY, BKJIKOUYasl OCTETUKY MaTeMaTUYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ad, pEHICHUH, PaACCYXICHUW; BOCIHPHUUMYHBOCTHIO K
MaTeMaTUYECKUM acCIlleKTaM pa3IMYHbIX BUJOB UCKYCCTBA.

dusnyecKoe BOCMUTAHME:

c(OPMUPOBAHHOCTHIO YMEHHUSI TPUMEHSITh MaTEMaTUYECKUE 3HAHUSI B MHTEpecax
310pOBOro U 0e30macHoro o0pasa KM3HU, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3JI0POBBIO
(3mopoBoe mHTaHWE, COATAHCUPOBAHHBIA PEXUM 3aHATAA W OTHOBIXa, pETyJspHas
¢bu3MUecKas aKTUBHOCTH); (PM3MUECKOTO COBEPIICHCTBOBAHUS, TPU 3aHITHSIX CIOPTUBHO-
03J0POBUTENBHOMN AEATEIbHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYJly, OCO3HAHUEM IIEHHOCTH TPYJO0JIIOOUS; HHTEPECOM K Pa3IUYHbIM
chepam npodecCHOHATBHOW  JEATENbHOCTH, CBSI3aHHBIM C MaTeMaTHUKOW u  e€
MPWIOKEHUSIMHA, YMEHHEM COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymedr mnpodeccun u
peann30BbIBaTh COOCTBEHHbIE >KM3HEHHBIE IUIAHBI; TOTOBHOCTHIO M CIOCOOHOCTBIO K
MaTEMaTUYECKOMY OOpa3OBaHUI0 U CaMOOOPa30BaHMIO Ha MPOTSHKEHUM BCEW JKU3HU;
TOTOBHOCTBIO K AKTUBHOMY YYacCTHUIO B PEIICHUU NPAKTHUUYECKUX 3aJa4 MaTEeMaTHYEeCKOMN
HanpaBJIC€HHOCTH.

IKOJI0rnYecKoe BOCIMTAHHE:



c(hOPMHUPOBAHHOCTHIO 3KOJIOTHUECKOU KYJIbTYpPhl, TOHUMAHUEM BIIMSHHS COIMAIILHO-
AKOHOMMYECKUX MPOILIECCOB Ha COCTOSIHUE MPUPOIHON U COLUUAIBHOW CpEbl, OCO3HAHUEM
rJI00aNbHOTO  XapakTepa OKOJOTMYECKUX MpoOsieM; OpHEeHTalMeil Ha MpUMEHEHUE
MaTEMaTUYECKUX 3HAHMM I pelIeHusl 3a7a4y B OO0JAacTH OKpYXKaloled Cpejsbl,
IJITAHUPOBAHMS TIOCTYNKOB M OLEHKM MX BO3MOXHBIX TMOCJIEACTBUN MJi OKpY’Karouen
Cpelbl.

LleHHOCTH HAYYHOT0 IO3HAHWS:

c(hOPMHUPOBAHHOCTHIO MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAayKM M OOIIECTBEHHOM MPAKTUKH, MOHMMAHMEM MAaTeMaTHYeCKOW HayKdh Kak
chephl UYETOBEUYECKOW NEATEeILHOCTH, 3TAMOB €€ Pa3BUTHS W 3HAYMMOCTH JJIS Pa3BUTHS
IMBWIN3AINM; OBJIAJICHUEM S3bIKOM MAaTEMaTHKA M MAaTeMaTUYECKOW KyJIbTypOul Kak
CPEIICTBOM IMO3HAHUS MUPA; TOTOBHOCTBIO OCYIIECTBIISATh MPOEKTHYIO U UCCIAEA0BATENIbCKYIO
NEeSATEIbHOCTh UHJIUBUIYATIBHO U B TPYIIIIE.

METAINIPEIAMETHBIE PE3YJIBTATBI

MertanpeameTHble  pe3ylbTaThl  OCBOCHHS  IPOrpaMMbl  ydyeOHOro  mpeameTa
«MaremaTuka» XapaKTepU3yIOTCS OBJIAJICHUEM YHUBEPCAILHBIMU HO3HAGAM ETbHLIMU
0elcCmeusMY, YHUBEPCAIbHLIMU — KOMMYHUKAMUBHbIMU — OeUCMEUAMU,  VHUBEPCAIbHbIMU
PpeyNIAIMUBHbIMU OeltiCMBUIMU.

1) Vnusepcanvuvie noznasamenvmvle Oeiicmeus, obecneuusarom Gopmuposanue
0a308bIX KOCHUMUBHBIX NPOYECCo8 00yuarwuxcs (oceoeHue Memooo8 NO3HAHUS
OKpYIICalowe2o0 Mupa, NnpuUMeHeHue J02UHYeCKUX, UCCLe008aAMeNbCKUX Onepayuil, yMeHutl
pabomams ¢ uHgpopmayuel).

ba3oBble 10ornyeckue aeicTBUA:

e BBIBISATH U XapakTepU30BaTh CYUIECTBEHHbIE MPU3HAKH MaTeMaTHYECKUX
O0OBEKTOB, MOHATUH, OTHOIIECHUN MEXAY MOHATHIMH; (GOPMYIUPOBATH OMpPEICICHUS
NOHSTHUH; YCTaHABIUBATH CYIIECTBEHHbIN MPU3HAK KiIacCU(PUKAILIMU, OCHOBAHUS IS
000011IeHNs U CPABHEHMSI, KPUTEPUU ITPOBOJIMMOIO aHAJIN3a;

e BOCIPUHUMATh, GOPMYIUPOBATH U IPEOOPA3OBHIBAThH CYXKACHUA: YTBEPIAUTEIbHBIE U
OTpHIIaTeNbHbIC, EAMHUYHbIC, YACTHBIE U OOIIHE; YCIOBHBIC,

e BBIBJISITH MaT€MAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M W TMPOTHUBOPEUUS B
(dakTax, MaHHBIX, HAOJIOJEHUSAX M YTBEPXKICHHUAX; MpeajiaraTb KpUTEpUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUHUIA;

e JIeNIaTh BBIBOJBI C UCTIOJIB30BAHUEM 3aKOHOB JIOTUKH, JETYKTUBHBIX U UHIYKTHBHBIX
YMO3AKJIIOUYCHUH, YMO3aKIIFOUYEHHUU 110 aHAJIOTUU;

e TMPOBOJAUTH CAMOCTOATENBHO JOKAa3aTeIbCTBA MAaTeMaTHYECKUX YTBEP>KICHUMN
(npsiMble U OT MPOTUBHOTO), BHICTPAUBaTh apryMEHTAlMIO, MPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPBI; 000CHOBBIBATh COOCTBEHHBIE CYXKJICHUS U BBIBOJIBL;

e BBIOMpaATh CMocoO pelieHus yueOHOW 3ahaun (CpaBHMBATh HECKOJIBKO BapHUaHTOB
pellieHusi, BbIOMpATh HamOoJee MOAXOMAMIMA C y4E€TOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPUEB).



Ba3oBnie ucciienoBarenLCcKie 1eHCTBUA:

WCIIOJIB30BaTh  BOMPOCHI  KaK  MCCIIENOBATEIbCKHA WHCTPYMEHT  ITO3HAHWS,
dbopMynmupoBaTh ~ BONPOCH,,  (UKCHPYIOIIWE  MPOTUBOpEUYHE,  MIpodIeMy,
yCTaHABIIMBAaTh WCKOMOE M JlaHHOE, (hOpPMHpOBATh THUIOTE3y, APTyMEHTHPOBAThH
CBOIO TTO3UIINIO, MHCHHUE;

MPOBOJIUTh CAMOCTOSITEIFHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT, HCCIEIOBAaHUE TIO0
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKoro OOBeKTa, SBJICHHs, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMH, SIBICHUSIMHU, MPOIIECCAMU;
CaMOCTOSITENILHO  (pOPMYIUPOBAaTH O0OOIIEHUST W BBIBOJABI IO pe3yjbTaTaM
MPOBEACHHOTO  HAOMIONEHMS,  WCCIECNOBAaHWSA,  OIECHUBATh  JOCTOBEPHOCTH
MOJTYYeHHBIX PE3yJIbTaTOB, BEIBOJOB M 00OOIICHUH;

INPOTHO3UPOBATh  BO3MOXHOE pPa3BUTHE TpoIecca, a TakKe BBIABUTATH
MPEOJIOKEHHUS O €TO PA3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmanmeii:

2)

BBISIBIIATH JeOUIUTHl WHGOPMAITNH, TaHHBIX, HEOOXOIUMBIX ISl OTBETa HA BOIMPOC
U JUIS1 pEIICHUS 3a/1a4u;
BbIOMpAaTh HMHPOPMALMIO M3 HCTOYHUKOB pPA3IUYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATh MH(DOPMAIIMIO PA3TUUYHBIX BUAOB U (HOpM
MPEJCTaBIICHHUS;
CTPYKTYpUpOBaTh WHGOPMAIMIO, TMPEACTaBIATh €€ B pasnudHbIXx (popmax,
WUTIOCTPUPOBATh TpaduyuecKy;
OLICHUBATh HAAEKHOCTh WH(MOpPMAIMU TI0 CaAMOCTOSITENBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

Ynusepcanvuvie KOMMYHUKAMUGHbLE oeticmeus, obecneuusaiom

CPHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOB 00OVUAIOWUXCAL.
Oo0menue:

BOCIIPUHUMATh U (POPMYJIHUPOBATH CYXKJCHHS B COOTBETCTBUU C YCIOBUSMHU H
[EJSIMU OOIICHMS; ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX
M THUCBMEHHBIX TEKCTax, JaBaTh IMOSCHEHHS IO XOJAy pEUICHUs 3aJlayu,
KOMMEHTHUPOBATh MOJYYEHHBIN pe3ybTarT;

B XOJ€ OOCYXJEeHHUs 3aJlaBaThb BOIPOCHI IO CYIIECTBY OOCYXKIaeMOU TEMBlI,
npoOieMbl, pellaeMol 3a7aud, BbICKA3bIBaThb WJIEH, HAIlCJICHHbIE HA TMOUCK
pELIEHHUs; COMOCTABIATh CBOM CYXKJCHHUS C CYXACHUSMH JPYTHMX YYaCTHUKOB
auanora, oOHapYyXKMBaTh PA3MYde W CXOJCTBO IO3WIHMKA; B KOPPEKTHOH (dopme
(bopMyIMpoBaTh pa3HOTIacHsi, CBOM BO3PAKEHMUS;

NOPENCTaBIATh PE3YNbTAThl PEIICHUS 3aJladyd, SKCIEPUMEHTa, HUCCIEeI0BaHMUS,
IPOEKTa; CaMOCTOSITENIbHO BbIOMpaTh (OpMaT BBICTYIJIEHUST C Y4€TOM 3ajad
MPE3CHTAINHA U OCOOCHHOCTEHN ayTUTOPUH.

CoTpyaHuvecTBO:

NOHUMATh U KCIOIb30BaTh MPEUMYIIECTBA KOMAHIHON Y MHIWBUIYAIbHOU PabOTHI
OpU pEIICHWH YYEeOHbIX 3ajlay; MPUHUMATh 1eJb COBMECTHOM JEATEeIbHOCTH,
MJIAHUPOBATh OPTaHU3AIMIO COBMECTHOW pabOThI, pacupenensTh BHIBI padoT,



JIOTOBApPUBATLCSA, OOCYXXIAaTh MPOIECC W pe3yJbTaT padoThl, 0000IaTh MHEHHS
HECKOJIBKMX JIFO/ICH;

y4acTBOBaTh B TPYNNOBBIX ¢dopmax padboTel (0O0CyxkaeHus, OOMEH MHEHUH,
«MO3TOBbIE IITYPMbI» U MHBIE); BBINOIHATH CBOIO YaCTh PabOThl U KOOPAUHUPOBATH
CBOM JICUCTBUS C APYTMMU YJCHAMU KOMaHbI, OIICHUBATH Ka4eCTBO CBOETO BKJIaaa
B O0mWMiA TPOAYKT TO KpUTEPHUSM, CHOPMYIUPOBAHHBIM  YYACTHUKAMHU
B3aUMO/IEUCTBUSL.

3) Vuusepcanvhvie pezynamuenvle Oeticmsus, obecneuusarom @GopmMuposaHue

CMBICIOBLIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBIISITh IJIAH, AJITOPUTM PEIICHHUS 3a/1a4H, BEHIOMPATh CIOCO0 pelieHus ¢ y4€TOM
MUMEIOILIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yuéTOM HOBOM MH(OpMAIIHHL.

CaMOKOHTPOJIb:

BJIa/IETh HABBIKAMU IO3HABATENBbHON pediaeKkcuu Kak OCO3HaHHUS COBEpIIAEMbIX
JACHUCTBUIM M MBICIUTEIbHBIX MPOLECCOB, MX pPE3yJIbTaTOB; BIAJETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3yJbTaTa pelIeHUs] MaTeMaTH4YECKOM
3a/1auu;

NIPEABUIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTHb IIpH PEIICHUM 3aJa4H,
BHOCHUTb KOPPEKTHUBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB, JAHHBIX,
HaWJIEHHBIX OIIHUOOK, BBISIBIIEHHBIX TPYIHOCTEMN;

OLICHMBAaTh COOTBETCTBHE pE3yJbTaTa LEIW M YCIOBHUSM, OOBICHATH HPHUUYUHBI
JOCTHKEHUSI WIM HEJOCTHIKEHUS PE3yJIbTaTOB AESITEIbHOCTH, HaXOIUTh OIIHOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATBI

10 KJTACC

OrnepupoBaTh MOHATUSAMU: TOUKA, MPSIMasi, TIIOCKOCTb.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUU U CIEACTBHS U3 HHUX TMPHU PEIICHUU
reOMETPUYECKHX 3a/1au.

OnepupoBaTh NOHATUSMU: MNAPAUICTBHOCTh M MEPHEHAUKYJISIPHOCTh TMPSAMBIX U
TJIOCKOCTEH.

KinaccudunmpoBaTh B3auMHOE PacCIiooKEeHUE MPSIMBIX U TNIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBath TOHATHUSMHU: JABYTPaHHBIA YTroJI, TPaHW JBYIPAHHOTO yria, pedpo
JBYTPAHHOTO yTJIa; TUHEUHBIN yroJl JIBYTPaHHOTO yTJia; rpagycHasi Mepa JBYIpaHHOTO yTia.

OrnepupoBaTh MOHITUSIMU: MHOTOTPAHHUK, BBIMYKJIBIA U HEBBIMYKJIBI MHOTOTPAHHUK,
AJIEMEHTHl MHOT'OTpPaHHUKA, TTPaBUIIbHBI MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BUJIbI MHOT'OTPAHHUKOB (TTMpaMu/ia; Mpu3Ma, MPsSMOYTOJIbHBIN
napauiesienunesn, Kyo).



KnaccuduinmpoBaTe MHOTOIpaHHUKH, BBIOMpasl OCHOBAaHUSA s  KiIaccu(UKaIu
(BBIMTYKJIbIE W HEBBIMYKJbIE MHOTOTPAHHUKH; TMPABUJIbHBIE MHOTOTPAHHHUKH; MpsIMble U
HAKJIOHHBIE IPU3MBbI, MTapaJIeICIHUIIE b ).

OnepupoBaTh MOHATUSAMU: CEKYIIasl IUIOCKOCTb, CEU€HHE MHOTOTPAHHUKOB.

OOBACHATD MPHUHIIMIIBI TOCTPOSHUS CEUEHUH, UCTIONb3YsI METO/I CIIE/IOB.

CtpouTh ceueHUs] MHOTOIPAaHHUKOB METOJOM CJIEJOB, BBINOJHATH (BBIHOCHBIE)
IUIOCKHE YePTEXKU U3 PUCYHKOB IPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHHU3Y.

Pemate 3amaun Ha HaxOXIEHHE T'€OMETPUYECKHMX BEJIMYMH IO obpasnam wWiu
ITOPUTMaM, NPUMEHsST U3BECTHBbIE AHAINTHUYECKUE METOJbl MPHU PEHICHUU CTaHIAPTHBIX
MaTEeMaTHYECKUX 3a]lad Ha BBIUYUCIICHHE PACCTOSHUN MEXAY ABYMsI TOYKaMH, OT TOYKU O
NPSIMOM, OT TOYKHU JI0 TUIOCKOCTH, MEXKAY CKPEIINBAIOIIUMUCS MPSIMBIMHU.

Pemate 3amaun Ha HaxOXIEHHE T'€OMETPUYECKHMX BEJIMYMH IO obpasuam wWin
ITOPUTMaM, NPUMEHsST U3BECTHBIE AHAINTHYECKUE METOJbl MPHU PEHICHUU CTaHIAPTHBIX
MaTEeMaTHYECKUX 3a/lad Ha BBIUMCICHHE YIJIOB MEXAY CKPEHIMBAIOIIMMHUCS MPSIMBIMHU,
MEX1y IPSAMOI U IJIOCKOCTHIO, MEXKIY MIIOCKOCTSAMHU, ABYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U TUIOMIAIN TIOBEPXHOCTEW MHOTOIPAHHUKOB (MIpU3Ma, MUPaMU/IA)
C NMpUMEHEHUEM (OPMYJ; BBIYUCIATH COOTHOIICHUS MEXIY IUIOIIAISIMHU IMOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX MHOTOTPaHHHUKOB.

OnepupoBaTh MOHATHSIMH: CUMMETPHUS B IMPOCTPAHCTBE, LIEHTP, OCb U IUIOCKOCTb
CUMMETPUH; LIEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath,  mpeoOpa3oBbIBaTH U HMHTEPHPETHPOBATH  HMHPOpPMALUIO O
HNPOCTPAHCTBEHHBIX TEOMETPUUYECKHUX (PUTypax, IPECTaBICHHYIO Ha YePTEKax U PUCYHKAX.

[IpumensTh reomeTpuueckue (axkTbl AN pelIeHUs] CTePEeOMETPUYECKHX —3ajad,
MPEIIOJIaraloIuX HECKOJIBKO IIaroB PElIeHuUs, €CH YCIOBH NPUMEHEHHUS 3aJaHbl B SIBHOU
dbopwme.

[TpuMeHsTH MpOCTEIINe MPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoauTh TpHUMEPHl MAaTEMAaTHYECKHMX 3aKOHOMEPHOCTEH B NPUPOJE U KHU3HH,
pacro3HaBaTh MPOSIBIIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IpuMeHsTh MOJydeHHbIE 3HAHUSI HAa MPAKTUKE: aHATM3UPOBATh PeasibHbIe CUTYallUu U
NPUMEHATh HW3YyYEHHbIE TMOHATHS B TpoOIecce TOMCKAa pEIIeHUs MaTeMaTHYeCcKH
c(OpMyYIUPOBAHHON MPOOIEMBI, MOJIETUPOBATH PEATbHBIE CUTYallUU Ha SI3bIKE T€OMETPHH,
UCCIIEIOBATh MOCTPOSCHHBIE MOJIETH C UCIIOIb30BAHUEM I€OMETPUUECKHUX OHATUN U TEOPEM,
anmapara anreOppl; pemaTrh MpaKTUYECKHE 3a/layd, CBA3aHHBIE C HAXO0XICHHUEM
re€OMETPHUYECKUX BEJTMUNH.

11 KITIACC

OnepupoBaThb  MOHATUSMHU:  LWJIMHAPUYECKass  MOBEPXHOCTh,  0Opasyromue
HWIMHIPUYECKONH TOBEPXHOCTH; IIWJIMHJIDP;, KOHHUYECKas MOBEPXHOCTh, 0OOpa3yrome
KOHUYECKOW MOBEPXHOCTHU, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3znaBaTh Tena BpaleHus (LMIUHAP, KOHYC, cepa U map).



OOBACHATH CIOCOOBI OTYYEHUS TEJl BpaIllCHUS.

KnaccuduimpoaTs B3auMHOE pacnoioskeHue chepbl U MI0CKOCTH.

OnepupoBaTh MOHATHSIMHU: APOBON CErMEHT, OCHOBAHNE CETMEHTA, BHICOTA CETMEHTA;
IIapOBOIi CJI0M, OCHOBAHHUE IIAPOBOI0 CJIOSI, BHICOTA LIAPOBOIO CJIOS; IIAPOBOM CEKTOP.

Boruncnsate 00bEMBI U MJIOMIAAN TTOBEPXHOCTEH TEN BpaIllEHUs, TEOMETPUUECKUX TEI C
npuMeHeHueM Gopmyi.

OnepupoBaTh MOHATHSIMH: MHOTOTPAHHUK, BIIMCAHHBIN B cepy U OMHUCAHHBIA OKOJIO
cdepsr; chepa, BIUCaHHAS B MHOTOT'PAaHHUK WJIM TEJIO BPAIICHUS.

BbIUMCIATE COOTHOIIEHUS! MEXAY IUIOAAIMU TIOBEPXHOCTEH U 00BbEMaMU MOJOOHBIX
Te.

N3o6paxaTh uzydyaemble (UTYpHl OT PYKH U C MPUMEHEHHEM MPOCTHIX YEPTEKHBIX
MHCTPYMEHTOB.

BbINOAHATE (BBIHOCHBIE) TUIOCKUE YEPTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTyp:
BU/] CBEPXY, COOKY, CHU3Y; CTPOUThH CEUCHHUS TEJ BPAILICHHUS.

W3Bnekars, UHTEPIIPpETUPOBaTh M MpeoOpa3oBbIBaTh  HMH(OpMAINIO 0
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX PUTYpax, MPEACTABICHHYIO Ha YepTeKaX U pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbImonHATE NEHCTBUSA CIIOKEHUS] BEKTOPOB, BBIYMTAHUS BEKTOPOB U YMHOXCHHSA
BEKTOpa Ha YHCI0, OOBSACHATH, KAKUMHU CBOMCTBAMH OHU 00JIa1aI0T.

[IpumensTh paBUIIO NapajuieIenunesa.

OnepupoBaTh MOHATUAMU: JEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJIb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, YTOJ MEXIy BEKTOpaMH, CKAJIIPHOE
NpPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMITJIAHAPHBIE BEKTOPBI.

Haxomuth CyMMy BEKTOpPOB M MPOM3BEACHHE BEKTOpAa HA YHCIO, YTOJd MEXIY
BEKTOpPaMH, CKAJIIPHOE MPOU3BEICHHE, PACKJIAAbIBaTh BEKTOP MO JBYM HEKOJIMHEAPHBIM
BEKTOpaM.

3agaBaTh IUIOCKOCTh YPaBHEHHEM B IEKAPTOBOM CHCTEME KOOPAUHAT.

[IpumensTh TeoMeTpuueckue (akThl A pPEIIEHUS CTEPeOMETPUUYECKUX 3ajad,
MPEIIOJIararoIuX HECKOJIBKO IIaroB PElIeHuUs, €CIH YCIOBH NPUMEHEHHUS 3aJaHbl B SIBHOU
dbopme.

Pemrate mpocrteiiine reoMeTpuueckuMe 3aadyd  Ha  [PUMEHEHHE BEKTOPHO-
KOOPAWHATHOTO METO/Ia.

Pemarp 3amauM Ha J0Ka3aTENbCTBO MAaTEMAaTHUYECKMX OTHOUICHHM M HAXOXKICHHE
reOMETPUUYECKUX BEIWYUH MO o0paslaM WIM ajJropuTMaM, NPUMEHSS HU3BECTHBIE METOIbI
IpY PELICHUU CTaHIAPTHBIX MaTEMAaTUYECKHX 3a/1a4.

[TpuMeHsTH MpOCTEIINe MPOrpaMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoauT, TpUMEPHl MaTEMAaTHYECKHMX 3aKOHOMEPHOCTEH B NPUPOJE U KHU3HH,
pacro3HaBaTh MPOSIBIIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[TpuMeHsTH MONTyuyeHHbIE 3HAHUS Ha MPAKTUKE: aHAJM3UPOBATh peasibHbIe CUTYalluu U
NPUMEHATh HW3yYEHHbIE TMOHATHS B TpoOlecce TOMCKAa pEIIeHUs MaTeMaTHYecKH
chopMyIMPOBAHHON TPOOJIEMBI, MOJEIMPOBATh PEAbHBIC CUTYallMH Ha SI3bIKE T€OMETPHH,



HCCJICAOBATH TOCTPOCHHBIC MOJICIIN C UCITIOJIb30BAHNCM I'COMETPUICCKUX MOHSITUH U TCOPEM,
arrapara anre6pbl; peuiatb IMPAKTUYCCKUC 3aJda4M, CBSA3dHHBIC C HaAXOXKICHUCM
reOMCTPpUICCKUX BCIIMYHMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHMe pa3/iejioB U TeM JyeKTpOoHHBbIE (LM poBbIE)
n/n NPOrpamMMbl Bcero Konrposbre o0pa3oBaTe/bHbIE PeCypChl
padoThI
1 BBeneHune B cTepeoMeTpuio 10
) IIpsiMble ¥ TIIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapayienbHOCTB IPSIMBIX U IIIOCKOCTEMN
3 HepneHm/HEynﬂpHOCTb IPSMBIX U 12
IJIOCKOCTEN
4 VYIubl MEXAY IPSAMBIMU U IUIOCKOCTSIMHU 10 1
5 MHoOrorpaHHuKu 10
6 OOBEMBI MHOTOTPAaHHUKOB 10 1
7 [ToBTOpEHME: CeueHUsl, paCCTOSIHUS U YTJIbI 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3




11 KITIACC

HaumeHoBaHMe pa3/iejioB U TeM

KoaunuecTBO 4acoB

dyeKTpoHHBbIE (LM poBbIE)

Ne i/ KonTpoabHsbie
NPOrpaMMmblI Bcero o0pa3oBaTejbHbIe pecypchl
padoThI
Tena Bpamenus 12
OO6bEMBI TEN 5 1
BekTopbl 1 KOOpAMHATEI B IIPOCTPAHCTBE 10 1
[ToBTOpeHue, o600mEeH e, . 1
cucTemMaTu3alus 3HaHU1
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3




HOYPOYHOE INTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTtpoabHbie
padoTsbI

Jara
U3ydeHust

DJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypcebl

HOBTOpCHI/Ie. Tlonsarus u TCOPCMBI INTAHUMCTPUHN

IToropenue. IloHATHS ¥ TEOPEMBI TUTAHUMETPUHU

OCHOBHBIE NTOHATHUS CTEPEOMETPUH: TOUKA,
MpsimMasi, IIOCKOCTh, IpOoCcTpaHCcTBO. [IpaBuna
M300pakeHNs HAa PUCYHKAX: H300paKeHUS
TUIOCKOCTEMH, MMapajuIeNbHBIX MPSIMBIX (OTPE3KOB),
cepenHbl OTpe3Ka

CBoiicTBa B3aUMHOT'O PACIIONIOKEHUS TOYEK,
MPSIMBIX U TUIOCKOCTEU B MIPOCTPAHCTBE

AxcuoMsl ctepeomerpui. [lonarue
NepeceKarmxcs IpsaMoi u miockocTu. ITonsTue
MEePECEKAIOIINXCS TUIOCKOCTEH

Axcuomsl ctepeoMeTpurio. CrtocoObI 3adaHms
MPSIMBIX M TUIOCKOCTEH B TIPOCTPAHCTBE

HCpBLIe CJICACTBHA U3 aKCUOM CTCPCOMCTPUU

[Ipencrasnenust 0 MHOTOTpaHHUKAX. M300paxeHmne
MHOTOTPaHHHUKOB Ha puUcyHKax. [loHsATHE ceueHus
MHOT'OI'PaHHUKA




HauanbHeie cBenieHus o KyoOe, mupaMuie 1 Mpu3Me,
UX pa3BEPTKU U MOJIEIH

10

[TocTpoeHue ceueHuit B mupamue, Kyoe mo Tpém
ToukaM Ha péopax. [locTpoeHue ceueHmit B
MHOTOTpaHHUKAX IO TIPSIMOI 1 TOUKE BHE €€

11

[TonsATHE MapaICIBHBIX MPSMBIX B POCTPAHCTRE.
[Tapannensubie oTpe3ku. Teopema o
CYIIECTBOBAHUH U STUHCTBEHHOCTH TIPSMOI
napajieIbHOM JaHHOU, MPOXOoAsIIeh Yepe3
JTAHHYIO TOUYKY

12

Jlemma o mepecedeHnH MapaIeTbHBIX MPSMBIX
IJI0CKOCTHIO. [lapanienbHoCTh TPEX MPSIMBIX.
TeopeMa 0 TpE€X mapaiebHbIX MPAMBIX

13

[TapanneabHOCTH MPSAMOM U TIJIOCKOCTH B
npoctpaHcTBe. [Ipu3Hak napamieabHOCTUA MPSIMO
u iockoctr. CBOWCTBA MapaILICIFHOCTH TIPSIMOM
Y TUIOCKOCTH

14

B3anMHOe pacroniokeHue IPsiMbIX B
MPOCTPAHCTBE: MEPECceKAIOIINeCcs, TapaUIeIbHbIC U
CKPEIIUBAIOIIHECS TPAMBIC

15

CkpemuBaroniuecs npsmoie. Teopema o
CKpeIMBaOIMuXcs MpsMbIX. 1Ipnu3Hak
CKPEIIUBAIOIIUXCS TIPSIMBIX

16

VYIIbl ¢ cCOHanpaBiIeHHBIMU CTOPOHAMU. YTOJ
MEXIy MPSMBIMH B TIPOCTPAHCTBE




[NapannensHOCTE TIIOCKOCTEN. [IpH3HaKn

17 MapaJuIeTbHOCTH IBYX IUIOCKOCTEN

18 CBoiicTBa MapauIeIbHBIX TUIOCKOCTEH
[TocTpoeHune ceueHnii MEOrorpaHHUKOB C

19 NIPUMEHEHUEM NapaIeIbHOCTH MPSIMBIX
ITocTpoeHue ceueHnii MHOTOTPaHHUKOB C

20 MPUMEHEHUEM NMapaAIIIENBHOCTH TIOCKOCTEN
ITocTpoeHune ceueHnii MHOrOrpaHHHUKOB I10

21 3aJIaHHBIM yCIIOBHSM
Kontponbnas padota Ne 1 o Teme "[Ipsameie u

79 IUIOCKOCTH B TIpocTpaHcTBe. [lapamiensHOCTR
MIPSIMBIX U TUIOCKOCTEH"

23 [lepneHAUKyIIpHOCTH NPAMON U IIIOCKOCTH
[TapannensHbIe TPSMBIE, IEPIIEHANKYISIPHBIE K

24 TUIOCKOCTH
[Ipu3Hak neprneHIuKyISIPHOCTH OPIMOU U

25 IJIOCKOCTH
Teopema o ipsiMO, IEPIIEHAUKYIISAPHOMN K

26 IJIOCKOCTH
[Ipumenenne mapamiensHOCTH IPSAMBIX,

27 MEPIEHINKYIISAPHBIX K IUIOCKOCTH IPH PELICHUH
3a]1a4 U J0Ka3aTelbCTBAX

28 [IpumeHneHne nepneHIMKyIIpHOCTH NPSAMON 1




IMJIOCKOCTHU NIPpH PCUHICHUHU 3a/1a4 U JOKA3aTCIbCTBAX

Pemenue 3ana4 o nepneHIUKyISIpHOCTH MPSIMOUN K

29 TUIOCKOCTH
[TocTpoeHne nepneHINKyYIApHBIX NPAMON U
30 IJIOCKOCTH
[lepienauKynsp 1 HAKJIOHHAS K TUIOCKOCTH.
31 Teopema 0 NPOEKIMH TOUKH Ha MPAMYIO
PaccrosHre OT TOUYKH 0 TIIOCKOCTH
PaccrosiHue ot Touku 10 miockoctu. PacctosiHue
32 OT MPSAMOM A0 MapalIeIbHON el TIOCKOCTH
YT01 MeXIy CKpPEeUMBAIOIINMUCS TPSIMbBIMH.
33 PaccrosHre Mex Iy CKpeImnBalOMUMHUCS IPSMBIMA
Haxoxnenue paccTosHUN MeXIy TOUKOM U
34 TUIOCKOCTBIO, MMPSIMOM H TJIOCKOCTBIO, MEXKAY
MPSIMBIMU
35 Teopema o TpEX MepneHauKyIIpax
Teopema, oOpaTHas TeopeMe 0 TPEX
36 NEePIEHANKYISIpax
[IpumeneHue TeopeMbl 0 TPEX NEPIEHANKYIAPAX
37 MIPH PEIIeHUN 3a/1a4 U B XO/I€ J0Ka3aTeIbCTB
VYTl B IPOCTPAHCTBE: YTOJI MEXy NPSIMON U
38 IJIOCKOCTBIO
39 JByrpanssIil yron. CBONCTBO JIMHEHHBIX YIJIOB




JIBYTPaHHOTO yTia

Vron MCKAY ABYMS IJIIOCKOCTAMMU.

40 [lepieHnuKyIIpHBIE TIIOCKOCTH

41 [Ipu3Hak neprneHIuKyIIPHOCTH ABYX IIOCKOCTEH
CBoiicTBa B3aUMHO MEPIICHIUKYIISIPHBIX

42 IJIOCKOCTEN
[IpumeHneHune npu3Haka U CBONCTB

43 NEePHEHANKYISIPHOCTH IIOCKOCTEH MPU peLICHUU
3amaq
Kontponbnas padota Ne 2 mo Temam

44 "IleprieHIUKYISIPHOCTE TPSMBIX H IDIOCKOCTEH" 1
"VYTap1 MEXIY IPSIMBIMHA U TUIOCKOCTSIMHA"
Ky®. ITapannenenunen, npsMOyroabHbIT

45 napaJuleTIeTuIe ] ¥ €0 CBOWCTBA
[ToHsiTIE MHOTOTPaHHWKA, OCHOBHBIE 3JIEMEHTHI
MHOT'OI'PaHHUKA, BBITYKJIBIC U HEBBIMTYKJIbIC

46 MHOTOTPaHHUKH; pPa3BEPTKa MHOTOTPaHHHKA.
Teopema Diinepa Ais BBIMTYKIOIO MHOTOIPaHHUKA
Brrurcnenue 31eMeHTOB MHOTOTPAaHHUKOB: PEOpa,

47 JINarOHAIN, YTIIBI
[Ipusma: n-yronbHas npu3Ma, rpaHu 1 OCHOBAHMSI

48 MIPU3MBI, TIPSIMasi ¥ HAKIIOHHAS TTPU3MBI

49 [Tnomane 6OKOBOW M TOTHOM MOBEPXHOCTH




MIPSIMOM TIPU3MBI

50

[Mupamuna: n-yronpHasi TUpaMuia, FpaHu U
OCHOBAHHUE NHUPAMU/IbI, IPABUIIbHAS U yCCUEHHAS
MUpaMuIa, IPSIMOYToNIbHas mupaMuaa. Amnodema

51

CBoliCcTBa U IPU3HAKY NMPABUWIBHOM MUPaMHUIBL.
Tetpasap. [IpaBunbHbIi TETpa’Ap

52

[Tnomane 6OKOBOW MOBEPXHOCTH U OJTHOU
MOBEPXHOCTH MPaBUIbHOM nupamMusl. Teopema o
IJI0MA T OOKOBOH TTOBEPXHOCTH YCECUEHHOM
NUpaMUIBL, TUIOLIAAb TOTHONU MOBEPXHOCTH
YCEUEHHOU MUPaAMUIBI

53

IpencrasieHne 0 MPaBUIBHBIX MHOTOTPAHHHUKAX
MPaBUIILHBIA TETPAdIP, OKTAP, KyO (TeKca’p),
JOICKAdIP U UKOCAdIP

54

CI/IMMCTpI/ISI B IIPOCTPAHCTBEC: CUMMCTPUSL
OTHOCHUTCIIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
DeMEHTHI CUMMCETPHHU B IIMpaMHJax,
napajieienuieaax, NpaBuJIbHbIX MHOTOI'PpaHHUKAX

55

ITousatue 00bEMa Tera. OCHOBHBIE CBOICTBA
00BEMOB Tell

56

OO6BEM MPSAMOYTOJILHOTO TTapaJuIeIeune a

57

O0BEM IPaBIIIEHOM MPSIMON TIPH3MBI

58

O0BEM TIPSIMOI TIPU3MBI




OO6BEM MpaBUIIbHON THPaMUIBL

59 1

60 O06BEM mupaMubl 1

61 O0BEM yceu€HHOM MUpaMUIBI 1

62 O0BEM COCTaBHBIX MHOTOTPAHHUKOB 1

63 CooTHomeHUs MeXAy 00bEMaMU TIOJJOOHBIX TSI 1
KouTponbHas pabora Ne 3 o TemMam

64 "MHuororpanHuku", "O0BEMBI MHOTOTPaHHUKOB" 1
[ToBTOopenue. Boruncnenue pacCTOSHUN: MEKIY

65 JIByMsI TOYKaMH, OT TOYKH JI0 TIPSMOM, OT TOYKHU 10 1
TUIOCKOCTH, MEXK]Ty CKPEIIUBAIOIUMUCS MPSIMBIMA
[ToBTOpeHME. BRIUuCIICHUE YTIIOB: MEXKIY
CKPEIINBAIOIINMHCS MPSMBIMU, MEKAY TPAMOIl 1

66 TJIOCKOCTBIO, IBYTPAHHBIX YTJIOB, YTJIOB MEXKIY 1
TUIOCKOCTSIMH
IToropenue. IIpumeHeHne mapanaeabHOCTH U

67 MIEPIICHIUKYIIPHOCTH MTPY PEIICHUN 1
MPaKTUKOOPUEHTHPOBAHHBIX 3a/1a1

68 O6001menne u cucTeMaTHU3alus 3HAHUIH 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KITIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbIE
Hara uudposbie
Ne i/ Tema ypoka KonTpoJabHbie
Bcero U3yYeHUs oOpa3oBaTe/ibHbIE
padoTsI
pecypcsl
HunuHapryeckas TOBEPXHOCTD, 00pa3yrolue
1 MWIAHAPUIECKON TTIOBEPXHOCTH, OCh 1
NWJIAHPAYECKON TOBEPXHOCTH
Hunuaap u ero sneMeHTsl. M300paxenue
2 LIUJIMH]Ipa Ha MJI0CKOCTH. Pa3BépTka uinmHapa 1
Ceuenust nunuHpa. [Tnomans 6oxoBol u
3 TIOJTHOW TTOBEPXHOCTH LWIHHPA 1
Konnueckast moBepXHOCTh, 00pa3yroIue
4 KOHUYECKOW TOBEPXHOCTH, OCh M BEPIIIMHA 1
KOHUYECKON MTOBEPXHOCTH
Konyc u ero anementsl. 300paxkeHne KoHyca Ha
5 miockocTH. Pa3BépTka KoHyca 1
Ceuenus konyca. [lmomans 60KOBOM U TTOTHOM
6 MTOBEPXHOCTH KOHYyCa 1
Yceu€HHbIN KOHYC U ero 35eMeHThI. [Inomans
7 OOKOBOI IMIOBEPXHOCTH YCEUEHHOTO KOHYCa 1
[ap, chepa u ux snmemeHTH. M300paxeHue
8 cepsl, mapa Ha II0CKOCTH 1




Ceuenus wapa. [Inomans chepsr

9
BsaunMHoe pacnionoxxeHne cepsl U MI0CKOCTH,
10 nByx cep. KacarenmpHas miockocTs k cepe
11 KomOuHnanus Ten BpameHus 1 MHOTOTpaHHUKOB
MHororpasHuK, BIUCaHHHIN B cepy U
12 OTIMCAHHBIN OKOJIO ChephI
O06wéM nmnmuaapa. O6béM KoHyca. O0BEM
13 YCE4EHHOI0 KOHYyCa
O0béM 1rapa. Yactu mapa: 1mapoBoii CErMeHT,
14 IIapOBOM CJIOHM U IApPOBOW CEKTOP
[Mono6wue ¢uryp B mpoctpancTBe. COOTHOIICHUS
15 MEX1y ILIOMIAAIMH ITOBEPXHOCTEH, 00bEMaMu
MOOOHBIX QUTYP
Pemenne mpuxiIagHbIX 3a/1a4, CBI3aHHBIX C
BBEIYMCJIEHHEM 00BEMA TeJIa BpallleHUs
16 cieHueM o0bEMa Tera Bparie
Kontponsnas padota Ne 1 mo Temam "Tena
17 BpamieHus" u "O6bemsl Ter"
BexTop Ha MIOCKOCTH U B POCTPAHCTRE.
Komnuneapusie BexTopsl. CoHanpaBiIeHHBIE U
18 TIPOTHBOIIOJIOKHO HAIIPaBIIEHHBIE BEKTOPHI.
Monyne BekTopa. PaBeHcTBO BekTopoB. Hynesoit
BEKTOD
19 CroxeHue 1 BEIYUTaHNe BEKTOpoB. CBOMCTBA

CJIOKCHUA. CyMMa HECKOJIbKHUX BCKTOPOB.




HpaBI/IJ'IO MHOT'OYT'OJIbHUKA.

20

VMHOXEHUE BCKTOpa Ha YUCJIO U €TI0 CBOIiCcTBa

21

Kommnanapubie BekTopbl. PaznoxkeHne BeKTopa
1o TpéM HEKOMILUTaHApHBIM BekTopaM. [IpaBuio
napajieaenumneaa

22

IIpumeHeHue npaBuil IEUCTBUN C BEKTOpaMU MpU
pELICHUY 33724 U B XOJI¢ JOKA3aTCIbCTB

23

IIpssMoyronbHas cuctemMa KOOpAUHAT B
npoctpaHcTBe. Koopaunatel BekTopa. @opmyia
paccTosTHUSL MEXAY ABYMS TOUKaAMHU.
Brruncnenue JMHBI BEKTOPA MO €T0
koopauHataMm. KoopauHaThl cepeIMHbI OTpe3Ka

24

VYroa mexay Bektopamu. OnpeneneHue
CKaJIIPHOTO ITpOU3BEeACHUs BeKTOpoB. IIpu3Hak
MIEPIEHIUKYJIAPHOCTH IBYX BEKTOPOB

25

Brruncnenue YTJI0B MCXKAY MMPAMBIMU U
IJTOCKOCTSAMU. Berauciaenue yria MexXay
OpAMBIMU U IIJIOCKOCTAMU B MHOTOTPAaHHUKAX

26

KooparHaTHO-BEKTOPHBIN METOI PU PELIEHUN
TEOMETPHUYECKUX 3329

27

Kontponsnas padota Ne 2 mo Teme "Bektops!
KOOPJIMHATHI B TIPOCTPaHCTBE"

28

IToBTopenue. OcHOBHBIE (QUTYPBI, (PAKTHI,
TEOPEMBI Kypca TUIAHUMETPUHI




HOBTOpeHI/IC. 3a;[aq1/1 MJIAHUMETPUU U METO/bI UX
peucHus. Pemenne IMPAKTUKOOPUCHTUPOBAHHBIX

29 1
3amaqy

30 HroroBas koHTpoOJbHAS paboTa 1
[MoBTOopenue. OcHOBHBIEC (DaKTHI, AKCHOMBI U

31 TEOPEMBI O NMaPAJUIETFHOCTH U 1
MEPIECHIUKYISIPHOCTH B CTEPEOMETPUU
IToBTOpenne. Muororpanauku. CedeHUs B

32 MHOTI'OTpaHHMKax. Pelenue 1
MIPaKTUKOOPHEHTUPOBAHHBIX 3a/1a4
IToBTopenue. Tena Bpaiienus. Pemenue

33 MIPaKTUKOOPHEHTUPOBAHHBIX 3a/1a4 1

34 O0001IeHNE ¥ CUCTeMaTHU3aIUs 3HAHUHT 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Maremaruka: anredpa 1 Hauajga MaTEMaTUYECKOTO aHAIN3a, TEOMETPHSI.
I'eometpust, 10-11 knaccewl/ Atanacss JI.C., byty3os B.®., Kagomuer C.b. u

npyrue, AkimonepHoe obiectBo «M3aarenscTBo «IIpocBeiienne»

METOIUYECKHUE MATEPHUAJIBI JIUVIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



