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INOACHUTEJIBHASA 3AIINCKA

["'eoMeTpus sBIsIETCS OMHUM U3 0A30BBIX KYpPCOB Ha YPOBHE CPETHETO OOIIETO
oOpa3oBaHMs, TaK KakK O0OECIEeYMBACT BO3MOXHOCTh H3yUYEHUs JAUCLUHUILIINH
€CTECTBEHHO-HAYYHOW HANpaBIECHHOCTH U MPEIMETOB T'YMAaHMTAPHOTO IIMKJIA.
[TockonbKy JOTHYECKOE MBILIIEHUE, (HOPMUPYEMOE NMPU U3yYEHUH 00YyJarOIUMUCS
NOHATUUHBIX OCHOB TE€OMETPHH, IPH JO0KA3aTEIbCTBE TEOPEM U MOCTPOCHHUU
LEMOYKH JIOTHUYECKUX YTBEPKICHUN TP PELLIEHUH T€OMETPUUYECKHX 33]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO MCHOJIB3YIOTCS IpHU
pELIeHNH 3a]]a4 €CTECTBEHHO-HAYYHOT0 LIMKJIA, B YACTHOCTU (PU3UUYECKUX 3a/a4.

[lenb ocBoeHus nporpamMmsl yueOHOro Kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTUE UHAUBUAYAIBHBIX CIOCOOHOCTEN 00yUarOUXCsl TPU U3yYEHUN
F€OMETPUH, KaK COCTaBISIOIIEH MpeaMeTHO obnactu «MaremaTuka H
uH(pOpMaTUKa» yepe3 oOecreueHue BO3MOXKHOCTH IPUOOPETEHHS U UCIIOJIb30BaHUS
0osee rIyOOKMX r€OMETPUYECKUX 3HAHUN U IeUCTBUM, CIEIU(PUUHBIX T€OMETPUH,
¥ HEOOXOAMMBIX JUIsl YCHEIIHOTO TPO(heCCHOHATBHOTO 00pa30BaHus, CBA3aHHOTO C
UCIT0JIb30BAHUEM MAaTEMAaTHUKHU.

[IpuopuTeTHBIMM 3aJayaMu Kypca T'€OMETPUM Ha YIUIYyOJIEHHOM YpPOBHE,
pacIIMpSIIOUIMMH U YCUIIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

pacuIMpeHne MPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPY>KAIOIIUM MUPOM;

(dbopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (UIrypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMHUCHIBATh U H3Yy4aTh
pa3HbIE SBJICHUS OKPY>KAOLIET0 MUPA, 3HAHWE MOHATHIHOIO almapara 1o pa3aeiry
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMHpOBaHHE  yMEHUS  BJAaJAE€Th  OCHOBHBIMH  MOHSATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMynT U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHHIE CIIOCOOBI pEIICHU 3a/1aY;

dbopMUpOBaHHE YMEHHUs paclio3HaBaTh HAa YEpPTEXKaxX, MOJCIAX U B peaJbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMpPOBAaTh TE€OMETPUYECKHUE
MOJECIIH;

(dbopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTO MOCTPOEHUS
MaTeMaTHYECKUX TeOopHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TIPU
MPOBEICHUH PACCYKJICHUM;

dbopMHpOBaHUE YMEHUS BIAJETh METOJAMHU JO0KA3aTeNbCTB W aJITOPUTMOB
pelieHus, YMEHUsI UX MPUMEHSTh, IPOBOJIUTD JOKA3aTEIbHbIE PACCYKICHUS B X0/1€
pELICHUs] CTEPEOMETPUUYECKHX 3aa4 M 3a7a4 C MPAKTHYECKUM COACPKAHUEM,
dbopMupoBaHHE TIPENCTaBICHUS O HEOOXOJUMOCTH  JOKAa3aTeNbCTB  IpU



000CHOBaHUU MAaTEMaTUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKHU B MIPOBEACHUU
JNETYKTUBHBIX PACCYXKICHUN;

pa3BUTHE M COBEPUICHCTBOBAHUE MHTEJUIEKTYAIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEW 00YJarOIINXCs, TT03HABATEILHON aKTUBHOCTH, MCCIICTOBATEIHCKUAX
YMEHUM, KpUTUIHOCTH MBIIUICHHS, UHTEPECA K U3YUCHUIO T€OMETPHUU;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PACHO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEalbHBIX XU3HEHHBIX CUTYAlUSX U MPU U3YUYECHHH JIPYTUX
y4eOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEd M  3aKOHOMEPHOCTEM,
MOJICTUPOBAHUSI PEATbHBIX CUTyallUd, HCCIEIOBAHMUS TMOCTPOEHHBIX MOJICIICH,
WHTEPIIPETALNN OJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJIEpKATEIBHBIMU JIMHUSIMU yaeOHOT0 Kypca «I eomeTtpus» B 10
Kiacce sBisitoTcs: «lIpsiMble U TJIOCKOCTH B MIPOCTPAHCTBE», «MHOTOTrpaHHUKNY,
«Tema Bpamenus», «BEeKTOpBI U KOOPIWHATBHI B IPOCTPAHCTBEY», «JIBH)KEHUSA B
MIPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHSATUSIMIY», PEJICBAHTHBIMU T€OMETPHUH Ha YIITyOJIEHHOM ypoBHE 00ydyeHus B 10—
11 knaccax, OTHOCUTCS KO BCEM COJEP)KATEIbHbIM JMHUSAM Y4eOHOro Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacupenensercs He  TOJBKO IO
CoJiep KaTeNIbHBIM JIMHHSM, HO M 110 Togam oOyudenus. Cojaepikanue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss dDenepaibHoil padodeit
MpOTpaMMBbl, paclpeieaEHHbIM 10 ToJaM OOYy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
reOMETPUYECKUMH MOHATHUSIMHU U HaBbIKAMU MOCIIE0BATEIBHO U MOCTYIATENBHO, C
COOJTI0/IEHNEM MPUHIIATIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CHUCTEMY NeOMETPUUYECKUX MPEJACTaBICHUN O0yJarOlUXCs, paCIupss U yriyosisis
e€, 00pa3ysi NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUH Ha YTIyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qis  guddepeHnmanuu  O0ydeHHS,  TMOCTPOCHHUS
WHIUBUIYAbHBIX  00pa3oBaTeIbHBIX MporpamMMm, oOecrneyuTh yriayOnéHHoe
U3y4YeHUE T€OMETPUH KaK COCTaBIISAOIIEH yueOHoro nmpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYaIOIMUXCS K MPOAOJDKEHHUIO HW3YYECHHS MaTeMaTHUKH C
yuétoMm BbIOOpa Oyaymied npodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o0uM 1 IpoecCHOHaTLHBIM 00Pa30BaHUEM.

Ha wusydyenue yueOGHOro kypca «l'eomerpusi» Ha YIIIyOJIEHHOM YpOBHE
orBoauTcs B 10 kmacce — 102 gaca (3 yaca B Hejieli0).



COJEP)KXAHUE OBYUYEHUA
10 KIIACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTEpeOMeTpur. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3auMHOE pacronoxkxeHue NpsMBIX B IIPOCTPAHCTBE: IEPECEKAIOIIMECH,
[apajuleJIbHble W CKpelumBarolmuecss npsmbie. [Ipu3Haku CKpelmumBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIOCKOCTENW B MMPOCTPAHCTBE: NapaJlICIIbHbIC
IPSIMBIE B IPOCTPAHCTBE, MAPAJLIETBHOCTD TPEX NPSIMBIX, MAPAIUIENBHOCTD MIPAMON
U 1ockocTd. [lapannenbHoe M LEHTpallbHOE MNPOEKTHUPOBAHUE, H300pa)kKeHUE
¢uryp. OCHOBHBIE CBOMCTBa MapajJICIbHOTO MNpOoeKTHUpoBaHUs. W300paxkeHue
¢buryp B nmapayuieqbHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YTOJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: NapalieIbHbIC
IIJIOCKOCTH, CBONCTBA IapajuieIbHbIX IIJIOCKOCTEH. [Ipocrenmme
IPOCTPAHCTBEHHbIE (UIYpbl Ha IUIOCKOCTU: TETpajlp, Napajuleenure],
MMOCTPOEHUE CCUCHU.

[leprieHIUKYJISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPNEHAUKYJIIPHBIE TIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUIEIBHBIE W TMEPIECHAUKYJSIPHBIE K INIOCKOCTH,
NPU3HAK NEPHEHAUKYISAPHOCTH MPSIMOM M IUIOCKOCTH, TEOopeMa O MpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronajisHoe IIPOEKTUPOBAHHUE.
IleprieHIUKYIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT MPSIMOM J10 MIIOCKOCTH, MPOEKIUS (PUTYPHI HA TUIOCKOCTh. [ leprneHIuKyIsspHOCTb
IJIOCKOCTEN: NMPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
MIEPIICHIUKYIIAPAX.

Yriael B NPOCTPAHCTBE: YroJl MEXAY IPSAMOM M IIOCKOCTBIO, JBYI'PAHHBIN
yTOJl, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTrpaHHbIA U MHOIOTPAHHBIE YIVIBL.
CBOMCTBA IJTIOCKKUX YTJIOB MHOTOTPaHHOTO yria. CBOMCTBA IJIOCKUX U JBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB U CUHYCOB JJIsl TPEXTPAHHOTO yTJIA.

MHororpaHHuKHu

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAsi IPU3Mbl, OOKOBAsi U MOJHAS IOBEPXHOCTh MPU3MBI.
[Tapaienenunen, NpsMOYTOJIbHbBIN NapaJlJIeTCUNE U €ro cBoiicTBa. KpaTuaiiime
IIyTH Ha IIOBEPXHOCTHM MHOrorpaHHuka. Teopema Oinepa. IIpocTpaHcTBeHHas
teopema [Iudaropa. [lupamuaa: N-yronpHast nupamMuja, NpaBUIbHAS U yCEUEHHAS
nupamuel. CBoiicTBa péOep M OOKOBBIX TIpaHEd MPaBUWIBHON MUPAMUIBL.
[IpaBunbpHBIE MHOTOIPAaHHMKHU: IIpaBWIbHAs NpPU3Ma W INPAaBWIbHAs INHPaAMUJA,



IpaBWIbHAs TPEYroJbHAs MUPAMU/JIA U IPaBUIIbHBIN TETpasap, Kyo. Ilpencrasnenue
O MPaBUJIBHBIX MHOTOIPAHHUKAX: OKTa’3p, JOAEKAIP U HKOCAIP.

Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: pEéOpa, JuaroHajd, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH MPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Mel. [Lnomans
OOKOBOIl TOBEPXHOCTHM M TOBEPXHOCTH MPABUIBHOW MUPaMHIbI, TEOpEMa O
TUIOIIAAN YCEUEHHOW TUPAMUIBI.

CummeTprss B TNPOCTPAHCTBE. JIEMEHTBl CHUMMETPUU  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIbHOM MHOIOIPAaHHUKE: CUMMETPHS
napajulelienunesa, CUMMETPHUS IPAaBWIBHBIX NPHU3M, CUMMETpPUsS NPaBUIBHOU
UpaMUIblL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B NPOCTPAHCTBE, HYJEBOW BEKTOP, JIMHA HEHYJEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. [eHCTBUSA C BEKTOPAMU: CIIOKEHUE
U BBIYUTAHUE BEKTOPOB, CYMMa HECKOJIbKUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
gucyio. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[lonAaTHEe KOMIUTaHApHBIE BEKTOPHI. [IpH3HaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. Teopema O pas3loKEHUM BEKTOpAa IO TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. lIpsmoyrompHas  cucrema  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MpPOU3BENECHUE
BEKTOPOB.



IINIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHETI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUNUCKOTO OOIIECTBA, MPEACTaBICHUE O MATEMATUYECKUX
OCHOBAaX (DYHKIIMOHMpPOBAHUS pA3JIMYHBIX CTPYKTYp, SBJICHHUM, MPOUEAYP
rpakJaaHckoro  obOmiectBa  (BBIOOpPBI,  ONpPOCHI U JIPyroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMHUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEH pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKU U AESTEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIJla B IOCTPOEHUE YCTOMYMBOTO OYyIIIETO;

4) acTeTM4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PEIICHUH, pacCyKIEeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM aclleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BocIUTAHHE:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 370pPOBBIO (370pOBOE THTaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHITHU U
OTIIbIXa, peryispHas (GU3NIecKas aKTUBHOCTH), PU3NUECKOE COBEPIIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAESATEILHOCTHIO;

6) Tpy1oBOE BocniuTaHMeE:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpPEC K
paznuyHbiM  chepaM  TPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMH, YMEHHE COBEPINATh OCO3HAHHBIA BBIOOD
Oynymei mnpodeccu U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MaTeMaTHU4eCKoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEH JKU3HHM, TOTOBHOCTh K aAKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4 MaTeMaTHYCCKOW HAMPaBICHHOCTH;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

c()OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHWUW IS pelieHus 3agad B o0JlacTu
OKpY’)Karoliel cpenibl, IJIAHUPOBAHUE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU U OOIIECTBEHHOM MPAaKTUKH, TOHUMaHUE MaTeMaTHICCKON
HayKH Kak cepbl 4eJIOBEUECKON AESTEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAUMMOCTH
JUISL pa3BUTHUS IUBWIM3ALIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKH U MaTeMaTHYECKOU
KYJbTYpPOH KaK CpEeJCTBOM IMO3HAHUS MUPA, TOTOBHOCTBH OCYIIECTBIISITH MPOSKTHYIO
1 UCCJIEA0BATENIbCKYIO AEATCIBHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBHUS

ba3oBble jornueckue aeiicTBU:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHWSI JIJ1s1 0000IICHHS M CPAaBHEHHMSI, KPUTEPUHU TTPOBOIMUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMymupoBaTh H  TPEOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE U OTPUIATEbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBIIAITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHYKTUBHBIX YMO3aKITIOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUECKIX YTBEPKIACHUI
(IpsiIMBIC W OT MPOTHUBHOTO), BEICTPAUBAaTh apTyMEHTAINIO, IIPUBOIUTE MPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXEHUS U BHIBOJIbI;

BBIOMpaTh crmoco0 pemieHus ydeOHOW 3amauu  (CpaBHMBATh HECKOJBKO
BapUAHTOB PEIICHUS, BEIONPATh HAanOOJIee MOIXOANIUN C YIETOM CAMOCTOSITEIIBHO
BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbLcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK HCCIENIOBATEIbCKUI WHCTPYMEHT MO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, sIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHHUSA, HUCCIENOBaHUS, OLIEHHWBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKKE BbIIBHUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMAIINK, NaHHBIX, HEOOXOAUMBIX Il OTBETA Ha
BOIIPOC U JIJIS PEILLICHUS 3a]1a4u;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIHIO PA3IMYHBIX BUIOB U (HhOpM
MIpEeCTaBIICHHUS;

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTaBISIThL €€ B pa3duyHbIX ¢dopmax,
WJUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U
HEIIMU OOUIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX
N TIIHMCBMCHHBIX TCEKCTaX, AaBaTb IIOSACHCHHA IIO XOI[y pCIICHUA 3aaaydu,
KOMMCHTHUPOBATDH HOJIyquHBIﬁ pCSYJ'ILTaT;

B Xoj€ 00CYXXJIeHUS 3a/JaBaThb BOIPOCHI MO CYIIECTBY OOCYKJIaeMOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACH, HAILCIICHHBIC Ha IIOUCK
pel_HeHI/IH, COITIOCTABJIAITH CBOH CY)K,JIeHI/ISI C CY)KIIGHI/ISIMI/I leyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MPEICTABIIATh PE3yJbTaThl PEIICHHS 3aJ1a4H, SKCIIEPUMEHTA, MCCIICIOBAHUS,
MIPOEKTa, CaMOCTOSTENILHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aj1a4
MIPE3EHTAIlMN U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIe 1eliCTBHUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITOPUTM PEILICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEPILIAEMBIX JIE€UCTBUI U MBICIUTEIBHBIX MPOILECCOB, UX PE3YyJIbTATOB, BIAJCTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHs
MaTeMaTUYECKOHM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPHU PEIICHUU 3aJ]1a4H,
BHOCHUThH KOPPEKTHUBBI B JICATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, JAHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHATH MPUUUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMATh M MCIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW U WHIAUBHUAYaIbHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh IeIb COBMECTHOMU
JIeATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThl, pacrpeneisiTh
BUJIBbI pabOT, I0TOBAPUBATHCS, 00CYKAaTh MPOLIECC U pe3yJIbTaT paboThl, 0000111aThH
MHEHUS HECKOJBKHUX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢GopMax paboThl (0OCykneHus, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBbD» U UHBIE), BHIOJIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JICUCTBHUS C APYTUMHU YJIC€HAMU KOMaH/IbI, OIIEHUBATh KA4€CTBO CBOETO BKJIAJa
B 00muWiA TPOAYKT TIO KpUTEPHUSAM, CHOPMYIUPOBAHHBIM  yYaCTHHKAMU
B3aUMOJCHUCTBU.

HNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca o0yyaronuiicss HayquTcs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHSATUSMU CTEPEOMETPUU TPHU
pelIeHn  3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUI;

e IPUMEHATH AKCUOMBI CTEPEOMETPUU U CIIEACTBUS W3 HUX IPHU PELICHUU
F€OMETPUYECKHX 3a]1a4;

e KJIACCU(PUIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOAHO ONEpPUPOBATH MOHATUSAMHU, CBSI3aHHBIMM C YIVIaMH B
IPOCTPAHCTBE: MEXIY MPSAMBIMU B NPOCTPAHCTBE, MEXKAY NPSAMOUA H
IUIOCKOCTBIO;

e CBOOOJHO ONEpPUPOBATH NOHATHUSAMH, CBA3AHHBIMU C MHOTOTPaHHUKaMU;



CBOOOJTHO pacro3HaBaTh OCHOBHBIE BHUJBl MHOTOTPAHHUKOB (MIpU3MA,
nupamuza, NpsSMOYTOJIbHBIN Mapaienenunea, Kyo);

KJacCu(PUIMpOBaTh ~ MHOTOIPAHHHMKH,  BBIOMpass  OCHOBaHMS IS
KJaccu(ukanuu;

CBOOOTHO  OMEpUPOBATh IOHATHUSIMH, CBS3aHHBIMH C  CEUCHHUEM
MHOTOI'PaHHUKOB TIOCKOCTHIO;

BBITIOJIHATD napajieibHOE, HEHTPATbHOE u OpPTOTOHAIBHOE
MPOCKTUPOBaHKE (GUTYP HA TUIOCKOCTD, BHITTOTHITE U300paskeHus GUTyp Ha
IUIOCKOCTH;

CTPOUTH CEUCHUS MHOTOTPAHHWKOB PA3IUYHBIMA METOAMH, BBITIOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

BBEIYHCIIATh  TUIOMIAJAM  TIOBEPXHOCTEH  MHOTOTPAaHHUKOB  (MpH3Ma,
MMpaMUJia), TCOMETPUUECKUX TEJ C IpUMEHEHUEM (HOPMYII,

CBOOOJTHO OINEPUPOBATH MOHITUSIMHU: CUMMETPHUS B MPOCTPAHCTBE, LEHTD,
OCh 1 TJIOCKOCTh CAMMETPHH, IIEHTP, OCh U INIOCKOCTh CHMMETPUU PUTYPBI;
CBOOOJTHO OIEpPUPOBATH MOHATHUSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpPJIMHATaM B IPOCTPAHCTBE;

BBITIOJTHATH JICHCTBHS HA/l BEKTOPAMH;

pemarh 3aJaud Ha JOKa3aTelIbCTBO MAaTEMAaTHYECKUX OTHOIICHUN U
HAXOXKJIEHUE TEOMETPUUYECKUX BETNUNH, IPUMEHSISI U3BECTHBIE METO/IbI TIPH
pelieHN MaTEeMaTUYECKUX 3a/1ad TOBBIMICHHOTO W BBICOKOTO YPOBHS
CII0)KHOCTH,

NPUMEHATh TPOCTEUINE TPOTPaMMHBIC CPEICTBA W AJICKTPOHHO-
KOMMYHUKAIIHOHHBIE CUCTEMBI MPHU PEIICHUU CTEPEOMETPUUECKUX 3a]1aY;
W3BJICKaTh, MPEOOPa30OBBIBATh W HMHTEPIPETHPOBATH HHQPOPMAIIUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPHUYCCKUX (Qurypax, MpEeACTaBICHHYIO Ha
yepTekax M pUCYHKaX;

NPUMEHSTh TOJy4YeHHbIE 3HAHUS Ha TMPAKTUKE: CpaBHUBATH W
aHAM3UPOBATh PEAbHBIC CUTYaIllMH, MPUMEHATh HU3yYCHHBIC TOHSATHUS B
mpoiiecce  IMOMCKAa  pelieHUsT MaTeMaTU4ecKu  CPOopMyIUpPOBAHHOMN
poOJIEMBbI, MOJEIUPOBATh peajbHBIC CHUTyallMd Ha S3BIKE TEOMETPHH,
UCCIIEIOBaTh MOCTPOCHHBIE MOJEIH C WCIOJIB30BAaHUEM T€OMETPUIECKUX
MOHATUN M TEOpeM, ammapara anreOpbl, peraTh MPaKTUYECKHe 3a/lavyw,
CBSI3aHHBIC C HAXOXXJEHUEM I€OMETPUUECKUX BEITNYHH;

UMETh MpeACTaBiIeHUs 00 OCHOBHBIX 3Tanax pPa3BUTHUS T€OMETPUM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/m NPOrpaMMblI Bcero Kontpoabneie  [paxririeckue o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypenr
1 BBenenue B ctepeoMeTpuio 23 1
2 B3anMHOe pacnionokeHue npsmsIx B 5 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHz[HISmepHOCTL HPSIMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYribl U paccTosTHUS 16 1
MHororpanHuku 7 1
BekxTops!l B IpocTpaHcTBE 12 1
3 HOBTOPGHI/IG, 000011IeHNE U CUCTEMATH3AIHS 5 p
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0










HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne ni/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[TonsiTust crepeoMeTpun: TOUKa, psimasi,
IJIOCKOCTh, MPOCTpaHCTBO. OCHOBHBIE
IpaBuUJia U300paKeHMs Ha PUCYHKE
IIJIOCKOCTH, IMapaJUICIIBHBIX HNPAMBIX
(OTpe3KoB), cepeAHBI OTpE3Ka

4-8.09

ITonsATuA: nepecekaronuecs MI0CKOCTH,
NIEPECEKAIOIINECS IPSIMAasi ¥ INIOCKOCTb;
HOJIyIIPOCTPAHCTBO

ITonsATHA: IEepeceKaronInecs II0CKOCTH,
[IEPECEKAIOIIMECS psAMasi U IUIOCKOCTb;
MIOJIyIIPOCTPAHCTBO

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
CJIEICTBUSA U3 HUX

4-8.09

4-8.09

11-16.09

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
cieactBus U3 HUX. CrocoObl 3a1aHus
NPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE.
O603HaueHus NPSIMbIX U TUIOCKOCTEH

AxcuoMel CTCPCOMCTPHUU U IICPBLIC
CIICACTBUA U3 HUX. CnocoObl 3agaHus

11-16.09

11-16.09

18-23.09




MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O06o03HaueHUs IPSAMBIX U TIJIOCKOCTEH

N300paxkenune ceueHuit nupamuibl, Kyoa
Y [IPU3MBI, KOTOPBIE IIPOXOIAT YEPE3 UX
pé€bpa. M3o0pakeHue nepecedeHus
IIOJIYYEHHBIX IIJIOCKOCTEH.
PackpammBanue mocTpoOeHHBIX CEUCHUN
Pa3HBIMU IIBETAMH

18-23.09

N306paxkenue ceueHuit nupamuibl, Kyoa
Y [IPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pé€bpa. M3o0pakeHne nepecedcHus
HOJTYYEHHBIX TIOCKOCTEH.
PackpammBanue MOCTpOCHHBIX CEUCHUN
Pa3HBIMU IIBETaMU

18-23.09

10

11

N306paxkenue ceueHuit nupamuibl, Kyoa
Y [IPU3MBI, KOTOPBIE IPOXOIAT YEpe3 UX
pEbpa. N3o0paskeHue nepecevyeHus
HOJTYYEHHBIX TIOCKOCTEH.
PackpammBanue MOCTPOCHHBIX CEUSHHUI
pa3HBIMHU IIBETAMH

Merton creoB i TOCTPOCHUS CEUCHUM

25-30.09

25-30.09

12

13

Merton crenoB i MOCTPOSHUS CeUeHUN

Merton caenoB ajs MMOCTPOCHUA CEUYCHHH.

CBoiicTBa nepeceueHuil MpsIMbIX U
IIJIOCKOCTEN

25-30.09

2-7.10

14

Merton cre1oB i TOCTPOCHUSI CEUCHUM.

CaolicTBa niepece4eHnii MpsIMbIX U
IIJIOCKOCTEMN

2-7.10




15

[TocTpoenue ceuenuii B nupamu/ie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MIOCTPOEHUS

2-7.10

16

[TocTpoenue ceuenuii B nupamu/ie, Kyoe
o TpéM Toukam Ha péopax. Coznmanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 11aroB
MIOCTPOEHUS

9-14.10

17

[TocTpoenue ceuenuii B nmupamu/ie, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aITUCh II1aroB
MOCTPOCHHUS

9-14.10

18

[TocTpoenue ceuenuii B nmupamuie, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aITUCh II1aroB
MIOCTPOCHHS

9-14.10

19

20

21

22

[ToBTOpenue mianumeTpun: Teopema o
IPONOPLUUOHANIBHBIX 0oTpe3kax. [logoOue
TPEYTOJILHUKOB

IToBTOpenue nnanumerpun: Teopema o
IPONOPLHUOHATBHBIX oTpe3Kkax. [Tonobue
TPEYroJIbHUKOB

IToBrOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHHSIX Ha
BBIHOCHBIX 4yepTexax. Mcropus pazsutus
IJIAHUMETPUU U CTEPEOMETPUHU

IToBTOpenne mianumerpun: Teopema
Menemnasa. PacueTsl B ceueHUsIX Ha

16-21.10

16-21.10

16-21.10

23-28.10




BBIHOCHBIX 4epTexax. Mcropus pazsurtus
IIJITAHUMETPUHU U CTEPEOMETPUH

23

24

25

26

27

28

KonTponpHas padora Ne 1 "Axcuomsl
crepeomerpuun. Ceuenus"

B3anmHOe pacrosnoxeHue nIpsiMbIx B
npocrpancTse. CkpemyBarommecs
npsimble. [Ipu3Haky ckpemuBaromuxcs
npsimbix. [lapanenbHble npsiMbie B
IIPOCTPAHCTBE

Teopema o CylieCTBOBaHUH U
€IMHCTBEHHOCTH IIPSAMOM MapasuieIbHON
JTAaHHOM MPSIMO, TPOXOAIIEH yepes3
TOYKY MPOCTPAHCTBA U HE JIeXkKAIIeH Ha
JJAHHOM IpsIMOM. JIeMMa 0 nepeceueHnn
napauieIbHbIX MPSMBIX INTIOCKOCTHIO

[TapamiensHOCTB TpeX NpsiMbIX. Teopema
0 TpEX MapaJuleNbHbIX NpsAMBIX. Teopema
0 CKpEUIMBAIOLINXCS MPSIMBIX

[TapaieapHOE IPOEKTUPOBAHUE.
OcHOBHBIE CBOWMCTBA NApAJIEIBHOTO
NpoeKTHpoBaHus. M300paxeHne pa3HbIxX
¢buryp B napajjiebHON NPOEKIUU
IleHTpanbHas npoeKuusa. YTOI C

COHaIpaBJICHHBIMU CTOPOHAMU. Yron
MCKAY NMPAMBIMHA

23-28.10

23-28.10

8-11.11

8-11.11

8-11.11

13-18.11

29

3ajaun Ha TOKAa3aTEeILCTBO U
HCCIIEA0BaHNE, CBA3AHHLIC C
pPacnoIoKEHUEM MPSMBIX B IPOCTPAHCTBE

13-18.11




30

31

[ToHATHS: mapauIeIbHOCTD NPSAMOMN U
IJIOCKOCTH B IipocTpaHcTBe. [Ipu3nak
MapaJuIEIbHOCTH NPSIMOU U IIJIOCKOCTH.
CaBolicTBa napauieIbHOCTH IPSIMOU U
IIJIOCKOCTH

FGOMeTpI/I‘-IeCKI/Ie 3aJa4 Ha BBIYHMCICHUC
" A0Ka3aTcjIbCTBO, CBA3aHHBIC C

NnapaajaClIbHOCTBIO IIPAMBIX U IUIOCKOCTEH

B IIPOCTPAHCTBEC

13-18.11

20-25.11

32

[TocTpoenue ceueHuns, MpOXOAAIIETO
yepe3 JaHHYI0 IPSIMYI0 Ha YepTexe U
napajuieIbHOTO APYrou npsimoil. Pacuér
OTHOLLEHUN

20-25.11

33

[TapannenpHast npoeKUUsl, IPUMEHECHUE
JUIsI IOCTPOEHUSI CEUEHUH KyOa u
napauienenuneaa. CBoncTea
napasuieNienune1a u IpusMbl

20-25.11

34

35

36

[Tapannensuble nuockoctu. [lpusHaku
NapajuIeIbHOCTH JBYX IIOCKOCTEH

TeopeMa 0 mapayeNbHOCTH U
€UHCTBEHHOCTH IUIOCKOCTH,
IIPOXOJSIIEH Yyepe3 TOUKyY, He
IIPUHAJICKALYIO TAHHOW INIOCKOCTH U
CIIEICTBUS U3 HEE

CBolicTBa napasuieabHbIX INIOCKOCTEN: O
NapauIeIbHOCTH MIPSIMBIX IIEPECEUEHUS
[IpY IIEPECEUECHUHN IBYX IapaliIeIbHBIX
IIJIOCKOCTEN TpeThen

27.11--
2.12

27.11--
2.12

27.11--
2.12




37

38

CBoiicTBa mapaienbHbIX MIIOCKOCTEH: 00
OTpe3Kax MapajleNbHbIX NPSAMBIX,
3aKIIFOYEHHBIX MEX1y NapauleIbHbIMU
IUIOCKOCTSIMU; O IIEPECEUEHNUH IPSMOMA C
JBYMs IapaJljIeNIbHbIMU TIOCKOCTSIMU

[ToBTropenue: Teopema [ugaropa Ha
IIOCKOCTH

4-9.12

4-9.12

39

40

[IoBTOpEHUE: TPUTOHOMETPHSL
IPSIMOYTOJIBHOTO TPEYroJIbHUKA
CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTIO
napajuieenune1a

4-9.12

11-16.12

41

Brrurcnenue UTMH OTPE3KOB B KyOe U
PSMOYTOJIBHOM TapasuIeIICHIee

11-16.12

42

[IepnieHIUKYIAPHOCTD NPAMOU U
mockocty. [Ipru3nak
NEPHEHIUKYIISIPHOCTH IPSIMOMN U
IUIOCKOCTH

11-16.12

43

44

45

IlepneHAUKYIAPHOCTD MPAMON U
mockocty. [Ipu3nak
NEPHEHAUKYIISIPHOCTH IIPSIMOMN U
IUIOCKOCTH

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTHU IPSIMOIL, MPOXOAAIIECH
yepe3 TOUKY MPOCTPAHCTBA U
MEePIECHINKYJISIPHOMN K IJIOCKOCTH

IInockoctu u NEPpNCHAUKYJIAPHBIC UM
MMpsAMBbIC B MHOT'OI'paHHUKAX

18-23.12

18-23.12

18-23.12




46

[IimockocTH U NepneHIUKyIIpHbIE UM
IPsIMBIC B MHOTOI'PaHHHUKAX

25-29.12

47

48

49

[IepnieHAUKYISAp ¥ HAKIIOHHASL.

[TocTpoenue nepreHuKynsapa U3 TOYKU

Ha IPSIMYIO
[leprieHquKynAp ¥ HAKIOHHAS.

[TocTpoeHue neprneHauKysapa u3 TOUKu

Ha TIPSIMYIO
Teopema o TpEX NepHEeHAUKYIApaAx
(npsimast 1 oOpaTHas)

25-29.12

25-29.12

8-13.01

50

Teopema 0 TpEX nepHEeHAUKYIIPax
(mpsimast 1 oOpartHas)

8-13.01

51

52

Yron MCIKAY CKPCIINBAOIIUMUCA
MMPpAMBIMHA

ITouck MNEPNCHAUKYIIAPHBIX IPSAMBIX C

MOMOILBIO IEPIIEHIUKYIISPHBIX
IIJIOCKOCTEN

8-13.01

15-20.01

53

54

55

56

OpToroHanbHOE IPOEKTUPOBAHNE

[TocTpoenue ceuenuii Kyda, MpU3MBI,
IIPaBUIILHON MUPAMM/IBI C TIOMOIIBIO
OPTOTOHAJILHON IPOEKINU

[TocTpoenue ceuenuii Kyda, MpU3MBI,
[IPaBUIILHON MUPAMUBI C TIOMOIIBIO
OPTOrOHAJILHOM IIPOEKIIUU
CummeTpus B IPOCTPAHCTBE
OTHOCHUTEJIBHO IUIOCKOCTHU. IIimockocT
CUMMETPUN B MHOTOT'PaHHUKAX

15-20.01

15-20.01

22-27.01

22-27.01




[Ipu3Hak nepnesauKyJISpHOCTH IPIMOM

o7 22-27.01
Y TUIOCKOCTH KaK CJIEZCTBUE CUMMETPHH
[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér

58 . 29-31.01
pacCTOSIHUI OT TOYKHU J0 INIOCKOCTH
[TpaBriIbHBIE MHOTOIpaHHUKH. Pacuér

59 . 29-31.01
pPaccTOsTHUM OT TOYKHU J0 INIOCKOCTH
CriocoObI OyCTUTD MEPIIECHAUKYIISAPHI:

60 CUMMETPHUS, CABUT TOYKHU IO 29-31.01
napajuieIbHON NpsIMoin

61 CnBur no Henapannenleoﬁ IIPSIMOY, 13.02
U3MEHEHUE PACCTOSHUN
Kontponbnas pabora Ne 2 "Bzaumuoe

62 pacIoaoXeHue MPAMbBIX U IJIOCKOCTEH B 1-3.02
npoctpaHcTae”
[ToBTOpEHME: Yyron Mexay NpsAMbIMU Ha

63 MJIOCKOCTH, TPUTOHOMETpPHUS B 1-3.021-
MPOU3BOJIbHOM TPEYrOJIbHUKE, TCOpeMa 3.02
KOCHHYCOB
[ToBTOpEHME: yrom Mexay

64 CKPEIIMBAIOIINUMUCS IPSIMBIMU B 5-10.02
IIPOCTPAHCTBE
['eomeTpuueckre METO bl BHIYUCICHUS

65 yTi1a MeXy TPSIMBIMH B 5-10.02
MHOTOTpaHHHUKaX

66 JByrpanHnsiii yroin. CBOMCTBO JINHEWHBIX 5.10.02

YIJIOB IBYTPaHHOT'O yria




67

[lepnienquKyIsIpHBIE IIIIOCKOCTH.
CBoiicTBa B3aMMHO MEPIIECHIUKYISPHBIX
MIJIOCKOCTEM

12-17.02

68

[Ipu3Hak nepnesauKyJIspHOCTH
IJIOCKOCTEH; TeOpeMa O NPSMOK
IIEPECEUCHUS IBYX IIIOCKOCTEN
HEePIEHINKYIIAPHBIX TPEThEH MIOCKOCTH

12-17.02

69

70

71

[IpsiMoyTonBpHBIN Mapauienenunesn; Kyo;
U3MEPEHHUs], CBOMCTBA MPAMOYTOJIBHOTO
napajuleenue1a

Teopema o nuaroHany NpsSMOYroJbHOTO
napaJuleIenuIe1a U CIEACTBUE U3 HeE

CTCpeOMeTpI/I‘leCKI/IC H IIPUKIIaTHBIC
3aJa4M, CBA3aHHBIC CO B3aMMHBIM
PaCIIOJIOKCHUEM IIPSAMBIX U IINIOCKOCTH

12-17.02

19-24.02

19-24.02

72

[ToBTOpEHUE: ckpenmBaronecs Npsmble,
napaJiesIbHble INIOCKOCTH B
CTaHJApTHBIX MHOTOTPaHHHKAX

19-24.02

73

[Tapa napannenbHbIX IJIOCKOCTEN Ha
CKPEIIMBAIOIINXCS IPAMBIX, PACCTOSIHHIE
MEX1y CKPELUBAIOIIUMUCS IPSIMBIMU B
IIPOCTBIX CUTYaIUSIX

26-29.02

74

75

PaccrosiHre OT TOUKM 10 TIIIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 MIIOCKOCTH

Brluncnenue paccTosHUN MEXKITY
CKPELIUBAIOIIUMUCS IIPSIMBIMHU C
IIOMOILBIO NIEPIEHAUKYIISIPHON
IIJIOCKOCTH

26-29.02

26-29.02




TpéXrpanHslidl yroi, HepaBeHCTBa IS
TpexrpanHbIxX yriaoB. Teopema ITudaropa,

76 4-9.03
TEOpPEeMbl KOCUHYCOB U CHHYCOB JIJIsI
TPEXTPAHHOTO yIia
DieMeHTEI chepUIECKO TEOMETPUH:
77 bep P 4-9.03
reoJIe3NYeCKUe JUHUN Ha 3eMIiIe
KontponsHaas padora Ne 3 "Vrisl u
78 POIRHATD 4-9.03
paccrostHus
ITupamuna. Bunel nupamun. IlpaBunbpHas
79 p A A p AP 11-16.03
nipamMua
IIpusma. IIpssmast m HakJIIOHHAS IIPU3MBEL.
80 P P P 11-16.03
IIpaBunpHas npuszma
IIpssMoii mapaienenune,
81 p p . 8 11-16.03
MPSIMOYTOJIBHBIN Mapajuiesenume, Kyo
Brinmykibie MHOrOrpanHuku. Teopema
82 Otinepa. [IpaBunbHbIE 1 18-23.03
MONTyNPaBUIIbHbIE MHOTOTPAHHUKHU
Cucremaru3anus 3HaHHUH
83 . . 18-23.03
MHOTOrpaHHUK U €ro 3JIE€MEHTHI
Cucremaru3anus 3HaHHN
84 . B . 18-23.03
MHOTOrpaHHUK U €ro 3JIE€MEHTHI
Koutponsuasa pabora Ne 4
85 OHTP pabe 1-5.04
MHororpanHuku
[TonsiTie BeKTOpa Ha TUIOCKOCTH U B
86 1-5.04
MIPOCTPAHCTBE
87 CyMMa BEKTOpPOB 1-5.04
88 Pa3nocTh BekTOpOB 8-12.04
89 [TpaBuio mapamienenumena 8-12.04




90 YMHOXEeHHE BEKTOpa Ha YUCIIO 1 8-12.04
PaznoxeHnne BekTopa 1o 6asucy Tpéx

91 BEKTOPOB, HE JICXKAIIUX B OJTHOU 1 15-19.04
TUIOCKOCTH

92 CkansipHO€ NMPOU3BEICHHE 1 15-19.04

93 Bbruncienue yrita Mex1y BEKTOpaMu B 1 151904
IPOCTPAHCTBE

94 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 23-26.04

95 [Ipocreiimme 3agaun ¢ BEKTOpaMu 23-26.04

96 Ipocreiimue 3axa4un ¢ BEKTOPaMu 1 ;9(;;0'04_

97 [MpocTeiimue 3a1a9u ¢ BEKTOPaMH 1 ;?;0'04_

98 KonTpoasHas padora Ne 5 "Bektopsl B 1 29-30.04-
npoctpaHcTae” 3.05

99 O06o01IeHre u cucTeMaTu3alus 3HaHu| 1 6-11.05

100 Hrorosast KOHTpOJIbHAS paboTa 1 6-11.05

101 HToroBas KOHTpOJIbHAsA paboTa 1 6-11.05

102 AHann3 KOHTPOJIbHOM paboThI. 1 13-17.05

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




KoHnTpoabHbie padoThI

Tema KOHTPOJILHON PabOTHI Kous-Bo vacos Jara npoBeneHus KoppekTupoBka

L Kontponpnast padora Ne 1 "Akcromsl 1 93-28.10
crepeomerpuun. Ceuenus"
Kontposbnas padora Ne 2 "B3aumuoe

2. pAacMoOJOXXEHHE MPSMBIX M INIOCKOCTEH B 1 1-3.02
npocTtpaHcTse"

3. KOHTpOJ‘IBHé'l'SI pabota Ne 3 "Vrisl u 1 4-9.03
paccTosiHus

4.  KontponpHas padora Ne 4 "MHuororpanHuku" 1 1-5.04

c Kontponbnas pabota Ne 5 "Bektopsl B 1 29-30.04-3.05
npocTtpaHcTBe"

6.  Urorosas koHTposnbHas padota Ne 6 2 6-11.05
Hroro 7










YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

['eomeTpus: yaeouuK ais 10-11 kmaccoB 001eo0pa3oBaTeIbHBIX YUPEIKICHHINA:
0a30BbIi 1 npoduinbHbINA ypoBHU/ [JI. C. AtanacsH, B. @. byry3os, C. b.

Kanmomres, JI. C. Kucenera, 3. I'. [To3usak] — 21-e uzn, M.:IIpocsemenue, 2021.

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET
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