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1. IHosicuuTe/IbHAS 3anKCKA.

1.1. HopMaTHBHO-IPaBOBbI€ JOKYMEHTHI, HA OCHOBAHUM KOTOPLIX pa3padoTaHa
padouasi nporpamma

PaGouast mporpamma 1mo reomMeTpuu pa3padoTaHa Ha OCHOBE:

1. ®depnepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoi
Denepaumny.
2. ®denepanbHOTO TOCYAaPCTBEHHOTO 00pa30BaTEIbHOIO CTaHJApTa CPEIHEro 00IIero

o0Opa3oBaHMs, YTBEPXKICHHOTO MpHKa3oM MUHHUCTEpCTBA 00pa3oBaHUsT W Hayku Poccuiickoi
®depepannn ot 17.05.2012 No 413 (manee — PI'OC cpennero oo1iero oopa3oBaHus).

3. ITpuxaza MunucrepcrBa mnpocseuieHuss P® or 22 mapra 2021 r. Ne 115 «O6
yrBepkaeHun [lopsinika opraHu3aluu W OCYIIECTBICHHS O0Opa30BaTENIbHON NEATEIbHOCTH IO
OCHOBHBIM 00I1e00pa30BaTeIbHBIM TpOTPaMMaM - 00pa30BaTEIBHBIM IPOTrpPaMMaM HAYaIBHOTO
00111er0, OCHOBHOTO OOIIETO U CPEIHET0 00IIero 00pa3oBaHMI.

4. [Tpuxaza MunucrepcrBa npocselieHus: Poccuiickoit ®@enepanuu ot 21.09.2022 Ne
858 «O06 yTBepxkaeHuu (penepanbHOro MepeyHsl yUeOHUKOB, AOMYIIEHHBIX K HCIOIb30BAHHUIO MPH
peaM3aIy IMEIOIINX TOCYJapCTBEHHYIO aKKPEIUTAIIMIO 00pa30BaTEIbHBIX MPOTPAaMM HAYAIBHOTO
o011ero, OCHOBHOTO OOIIEro, CpeiHero 001ero oopa3zoBaHus OPraHU3alUIMU, OCYIIECTBISIOIIUMU
00pa30oBaTeNbHYI0  JIEATETBHOCTh M YCTAHOBJICHHS TPENENBHOTO CpPOKa  HCIOJIBb30BAaHUS
UCKITIOYCHHBIX YYEOHHKOB.

S. [Tpuxa3za MunucrepcrBa npocseuienust Poccuiickoit @enepauuu ot 18 urons 2024
r. N 499 «O0 ytBepxaeHuu (enepalbHOT0 MEpedHsl dJIEKTPOHHBIX 00pa30oBaTENbHBIX PECYPCOB,
JOMYIICHHBIX K KCIIOJIb30BAHHUIO TIPU PEATU3aliid HUMEIONNX TOCYAapCTBEHHYIO aKKPEIUTAITUIO
00pa3oBaTeNbHbIX MPOrpaMM HayaJIbHOTO OOIIEr0, OCHOBHOTO 0OIIero, cpeaHero oOIIero

00pazoBaHus.

6. ITucekma MunucrepcrBa npocsemieHus: Poccuiickoit ®enepannu ot 21.02.2023 No
AB- 800/03 «O6 obecnieueHnr y4eOHBIMU U3TAHUSIMID.

7. [Tpuxa3za MunucrepctBa oopazoBanust U Hayku P® ot 9 utonsa 2016 r. Ne 699 «O06

YTBEP)KJICHHH TIEPEYHs OpraHW3aluid, OCYHIECTBIISIONUX BBIMTYCK YUYEOHBIX IMOCOOMIA, KOTOpBIE
JIOMyCKAIOTCA K HCMOJb30BAHUIO MPHU pean3alliil HUMEIOIIUX TOCYJapCTBEHHYIO AKKpPEAUTAIHIO
00pa3oBaTeNbHBIX MPOTPAaMM HA4YaJIbHOTO OOIIEro, OCHOBHOTO OOINEro, CpPeaHero OOIIero
00pa3oBaHU».

8. Canurapupix mnpaBun  CIT  2.4.3648-20 «CaHuUTapHO-3MUIEMUOTIOTHIECKHE
TpeOOBaHUS K OpraHU3alusM BOCHUTAaHHUS U OOYyYEeHHMs, OTAbIXa U O3JOPOBICHUS JAEeTe U
MOJIOJICIKM», YTBEPKJACHHBIX MOCTAHOBJICHHEM [ JIaBHOTO TOCYZapCTBEHHOTO CAaHHTApPHOTO Bpaua
Poccwuiickoit ®eneparnuu ot 28.09.2020 Ne 28 (manee — CIT 2.4.3648-20).

9. Canurapnbsix npaBui 1 HopMm CanlluH 1.2.3685-21 «I'urnennueckne HOpMaTUBbI U
TpeboBaHus K oOecrieueHn0 0e30MacHOCTH U (W) Oe3BPEIHOCTH IS ueloBeka (pakToOpoB cpeibl
oOuTaHus», yrBepxkaeHHbIX [locTanoBneHreM [ 1aBHOTO rocy1apcTBEHHOI'O CAaHUTApHOT O Bpaua PO
ot 28.01.2021 Ne 2 (nanee-Caullun 1.2.3685-21).

10. VYcraBa HOY «Yacthas mkona «B3max».

11. OcHOBHOI 00pa30BaTeIbHOM MpOrpaMMbl OCHOBHOTO obmiero obpasoBanus HOY
«YacTtHas mkona «B3max», npunsaron pemenneM Ilegarornueckoro copera HOVY «YacTtHas mikosa
«B3max» (mpotokon Ne 1 ot 30.08.2024) u yrBepkneHHol npuka3zom aupekropa ot 30.08.2024 Ne
2-J1.

12. «Ilonoxxenust o ¢opmax, MNEPUOAUYHOCTH ¥ TIOPSAKE TEKYIIET0 KOHTPOJIS
yCIIEBaEMOCTH M TPOMEXYTOYHON aTTeCTalluM, MOpsIKe MepeBoaa B cienyromuil kiaacc B HOY
«Ixona «B3max»», npunsaroro pemenuem llemarornueckoro coBera HOVY «lllkoma «B3max»
(mporokoin [Tenarornueckoro coBera ot 30.08.2024 r. Ne 1, mpukas ot 30.08.2024 r. Ne 2-]1).

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA «I'EOMETPU S
['eomerpus sBmsieTcss OmHMM #3 0a30BBIX KYpCOB Ha YPOBHE CpPEIHETO OOIIEro
o0pa3oBaHMs, TaK Kak 00eCcIeYMBaAET BO3MOKHOCTh H3yUeHUs JUCIHUILINH €CTeCTBEHHO-HAYYHON
HAaMpaBJICHHOCTH M MPEIMETOB T'YMAaHUTApPHOrO MUKJA. [IOCKOJBKY JIOTMYECKOE MBIILUICHHE,
dbopMupyeMoe TpU U3YyYEHUH OOYYAIONMIMMHUCA TIOHATUHHBIX OCHOB TE€OMETPUHU, MPHU
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JIOKa3aTeNNbCTBE TEOPEM M IOCTPOCHUHM LENOYKH JIOTHYECKUX YTBEPKICHUH IpU PELICHUH
FEOMETPUUECKUX 3a/ad, yYMEHHUE BBIIBUraTb U OIPOBEPraTh TUIOTE3bl HENOCPEICTBEHHO
UCIOJIBb3YIOTCSl TIPU PEIICHUH 3a/1ad €CTECTBEHHO-HAYYHOI'O IMKJIA, B YACTHOCTH (DPU3MUYECKHUX
3aja4.

Iesnp ocBoeHuUs mporpamMmMbl yueOHoro kypca «I'eomerpusi» Ha yriayOJEéHHOM ypOBHE —
pasBUTHE HMHIUBUAYaATbHBIX CIIOCOOHOCTEH OOyYaromuxcs MpH H3yYEHUH TE€OMETPHH, Kak
COCTaBJIAIOLIEH MpeaMeTHON obsactu «Marematuka W MHQOpMaTUKa» dYepe3 olecrneyeHue
BO3MOXKHOCTH HPUOOPETEHUs] U MCIIOIb30BaHMUA Oosiee TIyOOKMX T€OMETPUYECKHX 3HAHUU U
JelcTBUH, creun(UYHbIX F€OMETPUU, U HEOOXOAUMBIX JIs YCIEUIHOro Mpo(ecCHOHAIBLHOIO
00pa30BaHMs, CBSI3aHHOT'O C UCIIOJb30BAaHUEM MaTEMAaTUKH.

[IpuopuTeTHBIMU 3aJJauaMH Kypca T€OMETPHH Ha yIiyOIEHHOM YPOBHE, paCIUPSIOLIUMU
U YCWJIMBAIOIIMMU Kypc 0a30BOI0 YPOBHS, SIBJISIOTCA:

pacilipeHHe IMPEACTaBICHUS O TE€OMETPUM KaK 4YacTh MHUPOBOM KyJIbTYyphl U
(bopMHpOBaHNE OCO3HAHUS B3aUMOCBSA3H F€OMETPHH C OKPY’KAIOIIUM MUPOM;

(dopMHpOBaHUE TIPENCTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpax Kak O BaKHEUIIHX
MaTEMaTHYECKUX MOJIEIIAX, T03BOJISIOLIMX ONMCBIBATh U U3y4YaTh Pa3HbIC SABJICHUS OKPYIKAIOLIETO
MUpa, 3HaHUE MOHATUITHOTO anmnapara 1o pasjeny «CrepeoMeTpus» yueOHOro Kypca reoMeTpuu;

(dbopMHpOBaHNE YMEHUS BJIaJETh OCHOBHBIMU MOHATUSAMH O IMIPOCTPAHCTBEHHBIX (UTypax
U UX OCHOBHBIMU CBOMCTBaMM, 3HAHUE TE€OpeM, (GOPMYyJl U YMEHHE HUX INPUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CIIOCOOBI PELICHUs 3a/1ay;

(dbopMHupoBaHHE YMEHHS pACIO3HAaBaTh Ha YepTEekKax, MOJACISIX M B PEATbHOM MHpE
MHOTOTPaHHMKY U TeJa BPALIEHUsI, KOHCTPYUPOBATh T€OMETPUUYECKUE MOJEIIH;

dbopMupoBaHHE  TIOHUMAHUS  BO3MOXXHOCTH  AKCHOMATHYECKOTO  IMOCTPOSHHS
MaTeMaTHYeCKUuX Teopui, (pOpMHUpPOBaHHE MOHMUMAHUS POJIM AKCHOMATUKU IPU IMPOBEACHUU
paccyXJIeHH;

¢dbopMHpoBaHHE yMEHHs BIaJeTh METOAAMHU JI0Ka3aTeIbCTB M AJTOPUTMOB PpELICHUS,
YMEHHUSI MX HPUMEHATb, HPOBOAMTH JOKAa3aTENbHbIE PpACCYKICHUS B XOJAE pEIICHUS
CTEpEOMETPUYECKUX 3a7ay M 33had C MPAKTUYECKUM CcoJiepKaHHeM, (OpMHUpOBaHHE
IpEJCTaBICHUsT O HEOOXOJMMOCTH JI0KAa3aTeNbCTB MpU OOOCHOBAHMM MaTeMaTHYECKHX
YTBEPKIACHUM U POJIM aKCUOMATUKHU B IPOBEJCHUM J€AYKTUBHBIX PACCYXKACHUN;

pa3BUTHE U COBEPUICHCTBOBAHWE WHTEJIEKTyaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEN
o0yyaromuxcs, MO3HABATEIbHON AaKTUBHOCTH, MCCIEI0BATENbCKUX YMEHHUH, KPUTHYHOCTH
MBIIUIEHUSI, UHTEpEca K U3YYEHHUIO T€OMETPUH;

¢dopmupoBaHre (PYHKIMOHAIBHOM TPaMOTHOCTH, PEJIEBAHTHON T€OMETPUM: YMEHUs
pacro3HaBaTh MPOSIBIEHUS T€OMETPUUYECKUX OHATUH, 0ObEKTOB M 3aKOHOMEPHOCTEN B pealIbHbIX
KU3HEHHBIX CHUTyalMsIX W MpPU H3YYCHUU JPYTrUX YYeOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTEN W 3aKOHOMEPHOCTEH, MOJENIMpPOBAHMS pPEATbHBIX CUTYyallUi, HCCIeI0BaHUs
IIOCTPOEHHBIX MOJIEJIEH, NHTEPIIPETALIMH [TOJIyYEHHBIX PE3YJIBTATOB.

OCHOBHBIMHU COZIEp)KATEIbHBIMU JIUHUSIMA y4eOHoro Kypca «I'eomerpusi» B 10-11
Kjaccax ABisAOTCS: «lIpsMble M IIOCKOCTHM B MpocTpaHCTBE», «MHororpanHukm», «Tena
BpallleHus», «BEeKTOpbI 1 KOOPIMHATHI B IPOCTPAHCTBEY, «J{BUIKEHUS B IPOCTPAHCTBEY.

CohopmynupoBannoe Bo PI'OC COO TpeboBaHuE «yMEThb ONEPUPOBATH MOHATHIMUY,
pENeBaHTHBIMHU T€OMETPHUH Ha yriyoséHHOM ypoBHEe oOydenus B 10—11 kmaccax, OTHOCUTCS KO
BCEM COJepXKaTelIbHbIM JIMHUSAM Y4eOHOro Kypca, a (opMHUpOBaHHE JOTMYECKHX YMEHUH
pacrpezensieTcst He TOJIBKO M0 COJepKaTeNIbHBIM JIMHUSIM, HO U 10 Tofam oOy4denus. Conepikanue
00pa3oBaHus, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaraM ocBoeHUs DenepanbHOil paboueit



IPOTPaMMBI, pacipeAeaEHHBIM 10 rojiaM 00y4eHHsl, CTPYKTYpUPOBAHO TAKUM 00pa3oM, 4TOOBI KO
BCEM OCHOBHBIM, MPUHIUIHUAIBHBIM BOIIpOocaM o0ydaroliecs: 00paiiaauch HEOAHOKPATHO. DTO
MO3BOJISIET ~ OPraHU30BaTh  OBJAJCHHE TEOMETPUYECKHMMH  TOHSATHSAMH ¥ HaBBIKAMHU
MOCIIEAOBATEIbHO U MOCTYIATENbHO, C COOJIIOCHUEM MPUHIUIIA TPEEMCTBEHHOCTH, a HOBBIC
3HAHUS BKIIIOYATh B OOLIYIO CHCTEMY I'€OMETPUYECKHX MPEICTABICHIH 00yYaroImuXcsl, paciupsis
U yriyouiss e€, 00pas3ys IpOYHbIE MHOKECTBEHHbBIE CBSI3U.

Ilepexon K M3y4eHHUIO T€OMETPHUM Ha YIIIyOJIEHHOM YPOBHE I103BOJISIET:

co3iath ycioBus i guddepeHIHannu  00ydeHHsI, MOCTPOCHHUS HWHAWBUIYaTbHBIX
o0Opa3oBaTeNbHBIX  HporpamMM,  oOecneuuTh  yriiyOJI€HHOE ~ HM3y4YEHHE  T'€OMETPHH
KaK COCTaBJISIIONIeH yueOHOoro npeamera «MareMaTukay;

MOJIFOTOBUTH O0YYAIOIIUXCS K MPOJODKEHUIO U3YyYSHHsS MAaTeMAaTUKU ¢ y4ETOM BBIOOpa
Oynymieit mpodeccuu, odecreurnBas MPEEMCTBEHHOCTh MEXIY OOMMM U MpodhecCHOHATBHBIM
00pazoBaHHUEM.

MecTo ¥ poJib IpeAMeTa B Y4eOHOM IJIaHe (KOJM4YeCTBO YUeOHbIX YACOB, HA KOTOpPOoe
paccuuTaHa padouyasi IpPOrpaMMa B COOTBETCTBHU C Y4eOHBIM ILUIAHOM, KaJIeHJAapPHbIM
y4eOHBIM rpauKom).

VYueOubiii npeamer «l'eomeTpusi» sBiseTCs 00sA3aTENbHBIM ISl M3y4YEHHUS Ha YPOBHE
cpenHero oo1ero o0pa3oBaHus U BXOJUT B IPEIMETHYIO 00acTh yueOHoro riana «MatemaTika
u uHpopmarukay. Ha wusyuenme yueOHOrOo Kypca «l'eomeTpus» Ha yriayOJIEHHOM YypOBHE
otBoautcs 204 vaca: B 10 kimacce — 102 gaca (3 yaca B Henento), B 11 kimacce — 102 gaca (3 yaca
B HEJICIIO).

2. COAEP) KAHUME OBYYEHUSA

10 KJIACC

IIpsimble ¥ MVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NIOHATHA cTepeoMeTpun. Touka, npsiMast, III0CKOCTh, NpOocTpaHCTBO. [loHsTHE
00 aKCMOMaTUYECKOM MOCTPOCHUHU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHH U CIIEACTBUS U3 HUX.

B3anmHOE pacnosnokeHne NpsiMbIX B IPOCTPAHCTBE: MEPECEKAOIINECS, ITapaJUICIIbHBIE U
cKkpeuuBaromuecs npsamele. [Ipusnaku ckpemuBaromuxcs npsMbix. [lapannenbHOCTs IpsAMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE: IMApaJUICIbHBIE NPSIMBIE B IPOCTPAHCTBE, NAPAIEIBHOCTh TPEX
NpsAMBIX, IAapajuIe]IbHOCTh IPsAMOM M IUIOCKOCTH. [lapamnenbHoe ¥ LIEHTpaabHOE
MIPOEKTUPOBaHME, n3o0pakeHue Guryp. OCHOBHBIE CBOMCTBA MapauIeIbHOTO MPOSKTUPOBAHUSI.
N300paxkeHne Guryp B napajuieabHON MPOEKIUH. YTIIbI C COHAPABICHHBIMU CTOPOHAMH, YTOJI

MEXIy NPSMBIMHU B IIPOCTPAHCTBE. [lapainenbHOCTh MIIOCKOCTEN: TapaJuIeabHbIE INIOCKOCTH,
CBOMCTBA MapaJUIeNbHbIX MII0cKocTel. [IpocTeiime mpocTpaHCTBEHHBIE (DUTYPBI HA TNIOCKOCTH:
TETpa’ap, NapaJIeNIEeNNIE], TIOCTPOCHNE CEYEHU .

[lepneHMKyIIpHOCTh MNPAMOM W IUIOCKOCTH: NEPHEHAMKYJISPHBIE NPSIMbIE B
IIPOCTPAHCTBE, MpPSMBIC MapajUIC/IbHbIE W NEPHCHAUKYJSAPHbIE K IIJIOCKOCTH, IPU3HAK
NEPNEHAUKYISIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O MPSIMOU MEPIIEHAUKYIIIPHON IIIOCKOCTH.
OproroHanbHOe IpoekTupoBaHue. llepneHauKynsap M HaKJIOHHBIE: PACCTOSIHME OT TOYKH 10
IUIOCKOCTH, PAacCTOSHUE OT MpsIMOW J0 IUIOCKOCTH, MPOEKIHS (QUIYpbl Ha IJIOCKOCTb.
IlepneHAUKYISAPHOCTD IUIOCKOCTEN: MPU3HAK MEPIIEHIUKYIIIPHOCTH ABYX IIIIOCKOCTEN. Teopema
0 TPEX MEPIEHAUKYIIAPAX.

VYIIIBl B IPOCTPAHCTBE: YIOJI MEKIAY IIPSAMOM U INIOCKOCTBIO, IBYTPAHHbIN YIOJI, INHEHUHBII
yroJl ABYIpaHHOTO yria. TpéXrpaHHbli U MHOTOTpaHHbIe yriibl. CBOWMCTBA IUIOCKUX YIJIOB
MHOrorpaHHoro yriyia. CBOWCTBa IJIOCKMX WM JBYI'PAaHHBIX YIJIOB TPEXI'PAHHOrO yria. TeopeMsl
KOCHHYCOB ¥ CUHYCOB JUUISl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHUKH

Bunsl MHOrorpaHHukoB, pa3BépTka MHOrorpaHHuka. l[Ipusma: Nn-yrosbHas mnpusma,
npsMasi 1 HakJIOHHas MpU3MBbl, OOKOBas M MOJHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
MPSAMOYTOJIBHBIA Mapajulesielunel U ero cBoiicTBa. Kparuaiimme myTd Ha NOBEPXHOCTH



MHororpanHuka. Teopema Oiinepa. IlpoctpancTBeHnas Tteopema Iludaropa. ITupamumma: n-
yrojibHasi MUpaMua, MpaBUiIbHAs U yceu€HHas nupaMusl. CBoicTBa péoep U OOKOBBIX IpaHei
[IpaBUIBHOM NHpaMubl. lIpaBuibHbIE MHOTOIpDAHHMKHU: IIpaBUiIbHAs INpU3Ma M IIPaBUIIbHAsS
nupamu/a, paBuibHas TPEYroJibHas MMPpaMUa U MpaBUIbHBIN TeTpasap, kyO. Ilpencrasienne o
IIPaBUJIbHBIX MHOTOTPAHHUKAX: OKTa’Ap, JOAEKAd AP U UKOCAIP.

Bbruncienue 31eMeHTOB MHOIOIpaHHUKOB: péOpa, AuaroHanu, yrisl. [lnomans 60koBoi
IIOBEPXHOCTH U ITOJIHOM IOBEPXHOCTH IIPSIMOM NPU3MBI, IUIOIIAIb OCHOBaHMM, TeEOpeMa 0 OOKOBOI
HOBEPXHOCTHU MNpsIMOHM mpu3Mbl. [lnomans OOKOBOM MOBEPXHOCTH U MOBEPXHOCTH MPABUIILHOM
IpaMUIbl, TEOpEMa O IUIOLAAN YCEUYEHHON TUPaMU/bl.

CuMMeTpust B NIPOCTPAHCTBE. DJIEMEHTHI CHUMMETPUM IIPABWIBHBIX MHOI'OIDAaHHUKOB.
CuMmMeTpuss B NPaBUJIBHOM MHOTOTPaHHHMKE: CHMMETPHsI IapajuleJienunena, CUMMETPHs
IIPABWIBHBIX IIPU3M, CHMMETPHS IPAaBUIbHON TUPAMU/IBL.

BekTopbI M KOOPAMHATHI B IPOCTPAHCTBE

[TonsATHSA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHbIC, COHAIPABJIEHHBIE M IPOTHUBOIIOJIOKHO HAIpPaBICHHBIE BEKTOPBL. PaBeHCTBO
BEKTOpPOB. [IeHCTBHs C BEKTOpPAMM: CJIOKEHHE M BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIBKHX
BEKTOPOB, YMHO)KEHHE BEKTOpa Ha 4nucii0. CBONCTBA CII0KEHHs BEKTOPOB. CBOMCTBA yMHOXKEHUS
BeKTOpa Ha 4ncio. [lonstue komrianapabie BEKTOPbI. [Ipu3HaKk KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamnenenunena. TeopeMa O pa3loKEHUHM BEKTOpPAa IO TPEM HEKOMILIAHAPHBIM
BekTopaM. IIpsimoyronbHas cucrema koopauHatr B npocTtpaHcTBe. KoopanHatel BekTopa. CBs3b
MEXJly KOOpJMHATaMH BEKTOpa M KOOpAMHATAMM TOYEK. YTOJ MexAy BekTopamu. CKalspHOe
IIPOU3BENICHUE BEKTOPOB.

11 KJIACC

Tena ppamenust

[loHATHA: UMAMHOPUYECKAs IOBEPXHOCTb, KOHHMYECKAas IOBEPXHOCTb, chepuueckas
MOBEPXHOCTH, 00pasyrolire NoBepxHOCTeH. Tena BpaleHus: MUINHAP, KOHYC, YCeUEHHBII KOHYC,
cdepa, map. B3anmHoe pacnonokenue chepbl U MIOCKOCTH, KacaTelbHas MIIOCKOCTh K cdepe.
N300paxeHue Tea BpallleHus: Ha TIocKocTH. Pa3BépTka nununapa u konyca. CummeTpus chepsl
U 11apa.

O6béM. OcHoBHBIE cBOlcTBa 00bEMOB Tein. Teopema 00 00BEME NPSIMOYTOJIBHOIO
napajuienenuneaa U ciaeActBus u3 He€. OOBEM TPSAMOM M HAKJIOHHOW TPHU3MBI, IWIUHAPA,
nupamMuibl U KoHyca. O6bEM 11apa v 1apoBOTr0 CErMEHTa.

KoMOuHanmu Tten BpallleHuss U MHOTorpaHHuKkoB. llpu3ma, BmHcaHHas B IWJIMHID,
onucaHHas okojio muwinHApa. Ilepecedenne cdepsl U mapa ¢ miockocteio. Kacanue mapa u
cdepsl II0CKOCTHIO. [loHATHE MHOTrOrpaHHMKA, OTMCAHHOTO OKOJIO cepbl, chephl, BIMCAHHON B
MHOTOTPaHHMK WJIN TEJIO BPALICHUS.

[Inomanp MOBEpXHOCTU IMJIMHApPA, KOHYca, miowmanb chepsl u e€ yacreid. [lomoOue B
npoctpanctBe. OTHomeHHMe O00BEMOB, IUIOMIAJEH MOBEPXHOCTEW MOMOOHBIX  UIYD.
[IpeoOpazoBanue monodus, romorerus. Pemienue 3amady Ha IJIOCKOCTH C HCIOJIb30BAaHUEM
CTEPEOMETPUYECKUX METOJIOB.

[loctpoenne cedyeHHd MHOTOTPAHHHKOB M Te€J BpALICHHs: CEYEHHUs IMIMHIpPA
(mapayulelbHO W TMEPIEHAMKYJSIPHO OCH), CEYeHMs KOHyca (MapajuleibHble OCHOBAHUIO H
MPOXOJAIINE Yepe3 BEepUIMHY), CEUEHHS Ilapa, METOJbl MOCTPOEHUSI CEUEHUMN: METO] CIIEJOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METO IIEPEHOCA CEKYILEH TUIOCKOCTH.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTopsl B mpoctpancTBe. Onepaiuu Hajl BEKTOpaMHu. BEKTOpHOE YMHOKEHUE BEKTOPOB.
CBoiicTBa BEKTOPHOIO yMHOXeHHs. [IpsMoyrosnbHas cucTteMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pa3noxenue Bekropa mo 0aszucy. KoopauHaTHO-BEKTOPHBIA METOJ MpU
pEeIIeHNN T€OMETPUUYECKUX 3a/1a4.

JBHKEHNS B IPOCTPAHCTBE

JIBmxenus npoctpanctBa. OtoOpaxenus. JIBwkeHuss u paBeHCTBO (uryp. OOmme



CBOMCTBA JABWKCHUU. BuIbl ABMKCHUHN: NapajUIeNIbHBIA IIEPEHOC, LIEHTpajdbHas CUMMETpPHS,
3epKaJIbHAasi CHMMETPHsI, TOBOPOT BOKPYT mnpsiMmoii. [IpeobpazoBanust momobus. [Ipsmas u cdepa
Ditnepa.

3. INIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSI YYEBHOI'O KYPCA
«"EOMETPUS» (YI'JIYBJEHHBIA YPOBEHDb) HA YPOBHE CPEJHEI'O OBILIHEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpa:kiaHckoe BOCIUTAHME:

c(OPMUPOBAHHOCTh TPAXKIAHCKON TIO3UIMHM OOYyYarolerocss Kak aKTHUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHICKOro oOlIecTBa, MPEICTABICHHE O MATeMAaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHHS PA3IMYHBIX CTPYKTYp, SIBICHUW, MPOLEAYp TPaKIAHCKOTO oOIIecTBa
(BBIOOpPBI, OMPOCHI U JPYroe), yMeHHe B3aUMOJICHCTBOBATh C COLIMAJIBHBIMU HWHCTUTYTAaMHU B
COOTBETCTBUU C UX (PYHKIMSIMH U Ha3HAYCHHUCM,

2) NaTPHOTHYECKOE BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTH POCCUICKON IPaXKAAHCKOW UICHTUYHOCTH, YBAXKEHUS K MPOLLIOMY H
HACTOAILIEMY POCCHUIMCKOM MAaTeMaTUKH, IIEHHOCTHOE OTHOUIEHUE K JIOCTHIKEHUSM POCCHUUCKUX
MaTEeMaTHUKOB M POCCUUCKONW MaTeMaTUYECKOM IIKOJbI, HCIOJIb30BAaHUE STUX JOCTHKEHUH B
JIPYTHX HayKaX, TEXHOJIOTUAX, chepax SIKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HAHWE JIYXOBHBIX IICHHOCTEH  POCCHIMCKOrO0  Hapoaa, CHOPMUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEACHHUS, CBA3aHHOTO C MPAKTHUYECKUM MPUMEHEHHEM
JOCTIDKCHUN HAyKH U JEATEIbHOCTHIO YYEHOT0, OCO3HAHHME JIMYHOTO BKJIaJla B TMOCTPOCHHUE
YCTOWYUBOTO Oy IyIIEro;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

ACTETUYECKOE  OTHOIIEHHE K  MHpPY, BKIIOYas  ACTETUKY  MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJad, pELICHUN, pacCy>KICHHH, BOCHPUUMYUBOCTh K
MaTEeMaTHYECKUM aCTIeKTaM Pa3InIHBIX BHJIOB UCKYCCTBA;

5) pu3nueckoe BocnuTaHue:

c(OpMUPOBAHHOCTH YMEHUS IPUMEHITh MaTeMaTHUECKHUE 3HAHUS B UHTEPECax 3/10pOBOTO
u Oe3omacHoro obpasa >KM3HH, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 30pPOBBIO (310pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITHH M OTIbIXA, pEryjspHas Guandeckas akTUBHOCTH),
(bu3HYecKoe COBEPIICHCTBOBAHNE TIPH 3aHATHUAX CIIOPTUBHO-03/I0POBUTEILHOM €SI TEIIBHOCTHIO;

6) Tpya10BO€ BOCIINTAHHE:

TOTOBHOCTB K TPY/y, OCO3HAHUE IIEHHOCTU TPYIO0JIIOOUs, MHTEPEC K Pa3InYHbIM chepam
npodecCHOHANBEHOM AEesITeNbHOCTH, CBS3aHHBIM C MAaT€MAaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE
COBEpINAaTh OCO3HAHHBIM BBIOOp Oyaymield mnpodeccun U peaTn30BbIBaTH COOCTBEHHBIE
JKU3HEHHBIE TIJIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMYy OOpa30BaHHUIO U
caM000Opa30BaHUIO HA MIPOTSKEHUU BCEH KU3HH, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUHU
MPAKTUYECKHX 3a7a4 MaTeMaTUUECKOI HaNpaBICHHOCTH;

7) 3K0JIOrHYeCKoe BOCIIUTAHHUE:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYIbTYphl, TMOHMMAHHUE BIUSHUS COIMAIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSIHUE TPHPOJHOM M COIMATBHOM CpEeIbl, OCO3HAHHE
100aTBPHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM, OpHEeHTAIMs Ha TPUMEHEHNE MaTeMaTHIeCKIX
3HAHWH JIJIS perieHus 3a7a9 B 00JIaCTH OKPYXKAIOIIEH Cpe/ibl, TUIIAHUPOBAHKE MTOCTYTIKOB U OT[CHKU
UX BO3MOXHBIX IMOCJIECTBUI JJIsT OKPYKAIOIIECH CPEIbI;

8) HeHHOCTH HAYYHOTO MO3HAHMSA:

c(OPMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOW MPAKTHKH, MOHMMAHHE MaTEeMAaTHYECKON HAyKH Kak cqepbl
YeNIOBEYECKON JEesITeNbHOCTH, STANoB €€ Pa3BUTHUS M 3HAYMMOCTH JJIS Pa3BUTHS LIMBUIU3AINH,
OBJIQJICHHE SI3BIKOM MAaTEMAaTHKH U MaTeMAaTHYECKOW KYJIbTYPOH KaK CpEICTBOM MO3HAHHS MUPA,



TOTOBHOCTb OCYUIECTBJISATh MPOEKTHYIO U MCCIIEIOBATEIBCKYIO ACSITEIbHOCTh UHANBUYAIBHO U
B TpyTIIIE.

METAIIPEJMETHBIE PE3YJIbTATbI

ITo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE YUeOHbIe 1elCTBHS

ba3oBble Jiornyeckune 1eMCTBUA:

BBISIBJISITH U XapakTEpHU30BaTh CYIIECTBEHHbIC MPU3HAKKM MaTeMaTHYECKHMX OOBEKTOB,
MOHITHI, OTHOIICHUA MEXAy TOHATUSAMH, (HOPMYIHPOBATH OIPEACICHUS TOHSATHH,
YCTaHABIMBATh CYIIECTBEHHBIN MpH3HAK KilaccU(UKAIMK, OCHOBaHHUS g OOOOIIeHUS U
CPaBHEHMsI, KPUTEPUU ITPOBOAMMOI0 aHAJIN3A,

BOCIPUHUMAThH, (OPMYIUPOBATH M MPEOOPa30BBIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpUIIATEIIbHBIC, eIMHIUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBJISITH MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpeUns B (hakTax,
JMAHHBIX, HAONIOMEHUSX W  YTBEPXKACHUSAX, MpenjaraTb KPUTEPUH JJIS  BBISBICHUS
3aKOHOMEPHOCTEHN U POTUBOPEUHNIA;

JIeNaTh BBIBOJIBI C HWCIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JIEIYKTUBHBIX W WHIYKTHUBHBIX
YMO3aKI4YeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHUH;

MIPOBOAMUTH CAMOCTOSITENIBHO JTOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUN (TIPSMBIE U
OT TPOTUBHOIO), BBICTPAUBATh AapPTryMEHTAIMIO0, TPUBOIUTH TPUMEPHl W KOHTPIPHUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CY>KJICHHS U BHIBOJIBI;

BBIOMpATh CIoco0 pemieHus ydeOHOH 3agaum (CpaBHHBATh HECKOJIBKO BAapHUAHTOB
peiieHus, BbIOMpaTh Hauboiee MOAXOMAIMH C Y4Y4ETOM CaMOCTOSATEIbHO BBIACIEHHBIX
KPUTEPUEB).

Ba3oBble uccienoBarenbcKue 1eiiCTBUA:

MCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUIM HHCTPYMEHT MO3HaHUsA, (OPMYITUPOBATH
BOTIPOCHI, (DUKCHUPYIOIIME MPOTHBOpPEUYHE, MpoOJeMy, YCTaHABIMBATh HMCKOMOE U JIaHHOE,
dbopMUpOBATH THUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

MPOBOAUTH CAMOCTOSITEJIBHO — CIUIAHUPOBAHHBIM  AKCIEPUMEHT, HCCIEAOBAaHUE TIO
YCTaHOBJIEHUIO OCOOEHHOCTEM MaTeMaTH4eCKOro oOBEeKTa, SIBICHHS, MPOIECCca, BBISIBICHUIO
3aBUCHUMOCTEN MEXy 00bEKTaMH, IBJICHUSIMU, ITPOLIECCAMU;

CaMOCTOSITENNLHO (POPMYIUPOBATH OOOOIIEHHS ¥ BBIBOJIBI IO PE3yIbTaTaM MPOBEIEHHOTO
HAOJII0JIEHUS, UCCIIEI0OBAaHUS, OLIEHUBATh JOCTOBEPHOCTh MOIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U
0000I11IeHMI;

MIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOILECCA, a TAK)KE BBIABUTATh MPEAIOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISBJIATH AePUIMTHI HHPOPMAIUH, JaHHBIX, HEOOXOUMBIX JJI OTBETA HAa BOMPOC U IS
pelIeHus 3a/1a4H;

BBIOMpaTh HMHQOpPMAIMIO M3 HCTOYHMKOB pPa3jMYHBIX THUIOB, AaHAIW3UPOBATh,
CHUCTEMAaTHU3UPOBATh M HWHTEPHIPETHPOBATH HWH(OPMAIMIO paA3IUYHBIX BUIOB H  (QopMm
MPE/ICTABIICHHUS;

CTPYKTypupoBaTh WH(MOpMaIuio, TMPEACTaBiIsATh €€ B  pa3IUYHBIX  (dopmax,
WLTIOCTPUPOBATH TpadUUeCcKH;

OLICHMBAaTh HAAE&KHOCTh HWH(GOPMALKMK IO CaMOCTOSITENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHnKaTHUBHBIE yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUSA

Oo01enue:

BOCIIPUHUMATH ¥ (OPMYIUPOBATH CYKJICHHUS B COOTBETCTBHM C YCIOBHSIMH W LEISIMHU
06HleHI/I$I, SICHO, TOYHO, TpaMOTHO BI)Ipa)KaTB CBOHO TO‘-IKy 3peHI/I$I B yCTHI)IX N IIMCBMCHHBIX
TEKCTax, 1aBaTh MOSICHEHUS 110 XOAY pelIeHUs 3aa4l, KOMMEHTHUPOBATh MOTYUYEHHBIN pe3yIbTarT;

B XOJIe 0OCYXKIEHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY O0OCYXTaeMOU TEMBI, TPOOIEMBI,



perraeMoi 3a7auM, BbICKA3bIBAaTh WJIEW, HAIIEJICHHBIE HA MOWCK PEIIECHUS, COMOCTAaBIATh CBOU
CYXKICHHS C CYXIEHUSMHU JIPYTHMX YYaCTHHUKOB AMAaiiora, OOHapy>KMBaTh paziIudHMe M CXOACTBO
MO3HILIKH, B KOPPEKTHOH Gopme GOopMyIHpPOBATH PA3HOTIIACHS, CBOU BO3PAKEHUS;

MPEACTABIIATh PE3YJIbTATHl PEIICHUs 337auM, SKCIHEPUMEHTA, MCCIEJOBaHUs, MPOEKTA,
CaMOCTOSITENIbHO BRIOUPATh (POPMAT BBICTYIUICHUS ¢ YIETOM 3a]1a4 IPE3EHTAIlMU U OCOOCHHOCTEH
ayIUTOPUHU.

PeryasiTuBHble YHHBepPcaJbHble YUeOHbIe 1eCTBUSA

Camoopranu3aunus:

COCTaBJIATH IUJIaH, QJITOPUTM pEIICHUs 3aJayd, BHIOMpATh CIIOCOO PEIICHUS C y4ETOM
UMEIOIINXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH
BapHaHTHI PEUICHHH ¢ y4€TOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/IEKT:

BJIa/I€Th HaBbIKAMU MTO3HABATENIbHOM pedIeKCuu Kak OCO3HAHMsI COBEPILIaEMbIX JACHCTBUIA
U MBICIUTENBHBIX TIPOIECCOB, HX pPE3yJbTaTOB, BIAJIETh CIOCO0AMH CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpoIiecca U pe3yibTaTa pelleHus MaTeMaTHIeCKOH 3a1auu;

MPEIBHUICTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYThH IPU PEIICHUW 33/a4d, BHOCHTH
KOPPEKTUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJCHHBIX OIIUOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa IEIM W YCIOBHSIM, OOBSCHATh TPUUUHBI
JOCTHIKEHUS UIIM HEJAOCTHXKEHUS PE3yIbTATOB JIEATEIbHOCTH, HAXOIUTh OLINOKY, AaBaTh OLEHKY
MPUOOPETEHHOMY OTIBITY.

CoBMecTHasi 1eSITeIbHOCTD:

MMOHUMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U WHANBUAYAIbHON pabOThI MpH
penieHnn y4eOHBIX 3a7]a4, NPUHUMATH IeJh COBMECTHOW JIEeATEIhHOCTH, IUIAHUPOBATH
OpraHMU3aII0 COBMECTHOW paboThl, pacHpelessiTh BUIbI padOT, JOTOBapUBATHCSA, OOCYXIATh
MIpoIIeCcC U pe3ynbTaT padoThl, 00001IaTh MHEHUSI HECKOIBKUX JTFOJICH;

y4acTBOBaTh B IpyHmHoBbIX (hopmax paboThl (00CyxkAeHHs, OOMEH MHEHUN, «MO3TOBBIE
IITYPMBD) B HHBIE), BBITIOIHATH CBOIO YaCTh PA0OTHI U KOOPJAUHUPOBATH CBOM JICUCTBUS C IPYTUMHU
YlIleHaMH KOMaH[Ibl, OIICHMBATh KAaueCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPHUTEPHUSIM,
c(hOpMYJIMPOBAHHBIM YYACTHHKAMU B3aUMOJICHCTBUS.

MHNPEAMETHBIE PE3YJIBTATDBI

K konmy 10 kiaacca 00y4aronuiicst HAyIuTCs:

. CBOOOJIHO ONIEPHPOBATH OCHOBHBIMH MOHATUAMU CTEPEOMETPUH NPH PEILICHUH
3a/1a4 ¥ MIPOBEJICHUN MaTEMaTUYECKUX PACCYKIECHUM;

. IIPUMEHATH AKCUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX IIPU PEIICHUN
FeOMETPUUECKUX 3a7au;

. KJaccu(UIUpOBaTh B3aWMHOE PpACIHOJOXKEHHE TMPSAMBIX B  IPOCTPAHCTBE,
IJIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

. CBOOOJTHO OTNIEpUPOBATh MOHIATUSAMH, CBSI3aHHBIMU C YTJIaMU B IPOCTPAHCTBE:
MEX1y MPSMBIMH B IPOCTPAHCTBE, MEXKAY MPSIMON U TJIOCKOCTHIO;

. CBOOOJTHO OTIIEPUPOBATH MOHATUSMH, CBA3aHHBIMU C MHOTOI'paHHUKaMU;

. CBOOOJHO pacro3HaBaTh OCHOBHBIE BU/bl MHOTOTPAaHHUKOB (MpU3Ma, MHUpaMUAa,
PSAMOYTOJIBHBIN Mapasienenunen, kyo);

. KJIaCCU(UIIMPOBATh MHOTOI'PaHHUKH, BEIOMpasi OCHOBAHUS IS KJIACCU(UKAIIUY;

. CBOOOJTHO ONEPHPOBATH MOHATUSAMH, CBSI3aHHBIMU C CEUEHHEM MHOTOIPaHHUKOB
IUIOCKOCTBIO;

. BBITNOJIHATh MAPAJIEIIBHOE, LEHTPAIBHOE U OPTOrOHAIBHOE MPOEKTUPOBAHUE
buryp Ha IIOCKOCTb, BHIIOJHATH N300pakeHus (UTyp Ha MIIOCKOCTH;

. CTPOUTh CEYEHHMsS] MHOTOTPAHHMKOB DA3JIMYHBIMU METOAAMM, BBIIOJIHSTH

(BBIHOCHBIE) IUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,



CHU3Y;

. BBIUMCIIATH TUIOIIAIU TOBEPXHOCTEH MHOTOTPaHHUKOB (MpH3Ma, MHUpaMHIa),
reOMETPUYECKUX Tell C TPUMEHEHHEM (pOpMYT;

. CBOOOJHO ONEPUPOBATh MOHSTUSAMU: CUMMETPHUSI B IIPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CUMMETPUH, IEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPBI;

. CBOOOJAHO  ONEpPUPOBaTH IOHATUSMH, COOTBETCTBYIOUIMMH  BEKTOpam U
KOOPJHMHATAM B IIPOCTPAHCTBE;

. BBIIIOJIHATH JIEUCTBUS HaJl BEKTOPAMH;

. pemars 3aa4d Ha JOKa3aTebCTBO MaTEMATHUECKUX OTHOLICHUHA U HAaXOXKICHUE

F€OMETPUUYECKUX BEIHYMH, TPUMEHSSI H3BECTHBIE METO/IbI IIPU PEIICHUH MaTEeMaTHUYECKUX 3a]au
MOBBIIIEHHOT'O U BBICOKOTO YPOBHSI CJI0KHOCTH;

. OPUMEHATh  MPOCTEHIIME  IporpaMMHBIE  CpeACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

. U3BJIEKaTh, MpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH  UHPOpPMAIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MpeICTaBICHHYIO Ha YepTekKax U PUCYHKAX;

. MPUMEHATH TIOJyYCHHBIC 3HAHUS Ha NPAKTUKE: CPaBHUBATh U aHAJIU3UPOBATH
pealibHble CHUTyallud, NPUMEHATh W3y4YEHHbIE TMOHSATHS B IMPOILlECCEe IMOWCKA pPEelIeHUs
MaTeMaTHu4ecku cHOpMyITHPOBAHHON MPOOJIEMbI, MOACIUPOBATh PeallbHbIE CUTYAIlMH Ha A3BIKE
r€OMETPUH, UCCIICIOBAThH MOCTPOCHHBIE MOJICIIM C UCIIOJIb30BAHUEM I€OMETPUUECKUX TOHITHI U
TeopeM, ammapata aireOpbl, peliaTh MPaKTUYECKHE 3a7aud, CBS3aHHBIE C HaXOXKJIECHUEM
FEOMETPUUYECKHUX BEIINYUH;

. UMETh MPEJICTaBICHHsI 00 OCHOBHBIX 3Talax pPa3BUTHUsI TE€OMETPUH KaK COCTAaBHOM
gacTu (pyHIAMEHTA Pa3BUTHUS TCXHOJIOTHH.

K xoniry 11 kaacca oOyyaromuiics HayYUuTCs:

. CBOOOJTHO ~ ONEpUPOBATh IOHATHUAMH, CBS3aHHBIMM C  LIWJIMHIPUYECKOH,
KOHUYECKON U CPepruyeCcKOi MOBEPXHOCTIMHU, OOBSACHATH CIIOCOOBI MOTYUYEHMUS;

. ONEpUPOBATh IMOHATHAMM, CBSI3aHHBIMH C TEJIaMM BpallleHUs: LMIMHIPOM,
KOHYyCOM, c(pepoit u mapom;

. pacrio3HaBaTh Tejla BpalleHus (IMIMHAP, KOHYC, cdepa M 1ap) U OOBACHATH
CrocoObl MOJTYYEeHHUs Tell BpaIleHUS;

. KJIaCCU(UIIMPOBATh B3aUMHOE pacrojoXkeHue cheprl U IIOCKOCTH;

. BBIYUCIIATh BEMUYMHBI 3JIEMEHTOB MHOTOI'PAaHHMKOB U TeJ BpaIleHUs, 00bEMBI U

IUIONIAI  TOBEPXHOCTEM MHOTOTPAHHUKOB M TEJI BpALIEHUS, T'€OMETPUYECKUX Tell C
npUMeHeHneM GopMyII;

. CBOOO/IHO ONEpUPOBATH MOHATUSIMU, CBSI3aHHBIMH C KOMOMHAIIMSIMU TEJ BpallleHUs
¥ MHOT'OI'PAaHHMKOB: MHOTOTPAHHUK, BIIUCAHHBIA B cepy M omucaHHBIA 0KoJO chepsl, chepa,
BIIMCAHHAsl B MHOTOTPAHHUK WUJIU TEJIO BPAIICHHUS;

o BBIUMCIISITH COOTHOIICHUS MEXIy IUJIOMAAsIMH TOBEpXHOCTEH M 00BEMaMu
MMOJO00OHBIX TEN;
o n300paxaTh M3ydaeMble (PUTYPHI, BHIMOTHITH (BBIHOCHBIE) IJIOCKUE YEPTEKU W3

PUCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BHUJ CBEpXy, COOKY, CHHU3Y, CTPOMTH CEUEHHS Tel
BpalCHUS;

. U3BJIEKAaTh, HMHTEPIOPETUPOBATH U  MpeoOpa3oBbIBaTh  MHPOPMAIUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (DUTYpaX, MPEICTABICHHYIO Ha YepPTEKaxX U pUCYHKaX;

. CBOOOJHO OTIEPUPOBATH MOHSATUEM BEKTOP B POCTPAHCTBE;

. BBITOJIHATH ONEPALIUN HAJl BEKTOPAMU;

. 3a/1aBaTh INIOCKOCTh YPABHEHUEM B JIEKaPTOBOW CHCTEME KOOP/IMHAT;

. pelaTe reoOMETPUYECKUE 3aJadd Ha BBIYMCIECHUE YIVIOB MEXIY NPSAMBIMU U

IIJIOCKOCTAMM, BBIYHCIICHHEC paCCTOSIHI/Iﬁ OT TOYKH OO INNIOCKOCTH, B ILCJIIOM, Ha IMPUMCHCHUC
BCKTOPHO-KOOPAUHATHOI'O METO1a ITPU PCUICHUMU,
° CBO60}1HO ONEpHUPpOBATH MMOHATHUAMU, CBA3AHHBIMU C IBVKXCHUEM B ITPOCTPAHCTBE,



3HATh CBOMCTBA ABMKCHUM;

. BBIMOJIHATH U300pa’KEHUsI MHOTOTPAHHUKOB U TeJl BPAILEHUS MPU MapaieIbHOM
[IEPEHOCE, LICHTPAJIBHON CUMMETPHUM, 3€PKAIBHON CUMMETPHUM, IIPU IIOBOPOTE BOKPYI IPSMOM,
npeoOpa3oBaHusl TOI00WS;

. CTPOUTH CEYEHHsI MHOIOTPAHHHUKOB U TEJI BPALICHUS: CEYCHUS UWIMHAPA
(mapannenbHO M MEPIEeHIUKYISIPHO OCH), CEUEHHUs KOHyca (mapajulelibHble OCHOBAaHUIO U
IIPOXOJAIINE YEPE3 BEPIIMHY), CEUEHMSI 11apa;

. HCII0JIb30BaTh METOMBI IOCTPOCHUS CEUEHUI: METOJl CIIEA0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYILEH IIJIOCKOCTH;

. JIOKa3bIBaTh FT€OMETPUUECKHUE YTBEPKACHHUS,

. OPUMEHSTh T'eOMEeTpHUYecKue (PaKThl [UIs PEUICHHS CTEPEOMETPUYECKHUX 3aad,

HPEAIOJIaraolX HECKOJIBKO IIAaroB PEelIeHHUs, €CIM yCIOBUS NPUMEHEHHUS 337aHbl B SBHOW U
HEsIBHOU (opme;

. pemaTh 3aJaui Ha JJOKa3aTeJIbCTBO MaTEMAaTHYECKUX OTHOIICHUH M HAXOXKICHUE
reOMETPUYECKUX BEITNYMH;

o MPUMCHATH IMPOTpaMMHBIC CPEACTBA U DJICKTPOHHO-KOMMYHUKAIMOHHBIC CUCTCMbI
IPU PEILICHUU CTEPEOMETPHUYECKHX 3a/1ay;

. NPUMEHATH IOJyYCHHbIC 3HAHWS HA TPAKTHKE: CPaBHUBATh, aHAIM3UPOBATH U
OLICHUBATb PCAJIbHBIC CUTyallUd, HNPUMCHATHL HW3YYCHHBLIC IIOHATUSA, TCOPCMBI, CBOMCTBaA B
Ipolecce MOWCKA PEIICHHs MaTeMaTH4YeCKH C(HOPMYJIMPOBAaHHOW MpPOOIEeMBbl, MOAEIHPOBATH
peabHbIE CUTYalluy Ha SI3bIKE TEOMETPUH, UCCIIEI0BATH IIOCTPOCHHBIE MOJICIH C UCTIONb30BaHUEM
TEOMETPUYECKUX TOHATUI M TEeOopeM, ammapaTra ainreOpbl, pemaTh MPaKTHYECKHe 3a/1adu,
CBA3aHHBIC C HAXOXKACHUCM I'COMCTPHUYCCKUX BCIINYHH,

. UMETh IPE/ICTaBICHUSI 00 OCHOBHBIX 3TallaX pPa3BUTHSA F€OMETPUU KaK COCTaBHOM
yacT (pyHIaMEHTa Pa3BUTHUS TEXHOJIOTHH.



4. TEMATUYECKOE IINTAHUPOBAHME 10 KJIACC

Ne HanmenoBanue pa3zienoB U TEM IPOrpPaMMBbl KommuecTBo yacos OnexTpoHHbIe (1I(POBEIC)
n/m Bcero| KoHTposbHbIE [IpakTnueckue 00pa30BaTeIbHBIC PECYPCHI
paboThI paboTsI
BBenenne B crepeoMeTpHuio 23 1 [
B3anMHO€E pacioioKeHHe IPSIMBIX B 6 1 [
POCTPAHCTBE
3 [TapajienbHOCTB NPSAMBIX M IUIOCKOCTEH B 8 (1
IPOCTPAHCTBE
74 [eprieHAMKYIISIPHOCTD MPSMBIX U TUIOCKOCTEH B 25 [
POCTPAHCTBE
5 VYTIBI M pacCTOSIHUS 16 1 [
6 MHOTOrpaHHUKH 7 1 (]
7 BekTophl B IpocTpaHCTBE 12 (1
8 [ToBTOpEeHUE, 0600IIEHNE ¥ CHCTEMATH3AITUS 5 2 (]
3HaHHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 102 6 0
TEMATHYECKOE IINTAHUPOBAHHE 11 KJIACC
Ne |HammeHoBaHue pa3enioB ¥ TEM MPOrPAMMBI KomudecTBo yacos DnekTpoHHbIE (IUPPOBBIC) 00pa30BaTEIbHBIC
/1 Bcero| KonTtponbHble [MpakTrueckue peCypChI
paboThI paboThI
1 AHAJIMTHYECKAsi TEOMETPHS 15 1 (1
2 [ToBTOpenue, 0600IIeHNE U crucTeMaTtn3anus| 15 1 (]
3HAHHUN
3 O0bEéM MHOTOTPAaHHHKA 17 1 (]




Ne |HammeHoBaHue pa3JenoB ¥ TEM IPOrPaMMBI KomnuectBo yacos DnekTpoHHbIe (IUPPOBbIe) 00pa3oBaTEIbHbIC
/1 Bcero,  KontponbHble [IpakTnueckue peCypcChbl
paboThI paboThl
4 Terna BpameHus 24 1 (]
5 [Tnommaay MOBEpXHOCTH U 0OBEMBI KPYTIIBIX | 9 1 [
Ten
6 JIBroKeHUS 5 1 (]
7 IToBTOpenue, 0600IIeHNE U cucTeMaTu3anus| 17 2 [
3HAHHI
OBIIEE KOJIMYECTBO YACOB I10 102 8 0
I[MPOI'PAMME
5. NOYPOYHOE IIVIAHUPOBAHME 10 KJIACC
No Tema ypoka KonunuecTBo uacoB Jara DNEeKTpOHHbIE
n/m Bceero | Koutponbhbie | [Ipaktudeckue <H3YICHHA nugpoBbIe
paGoTEI paGOTHI oOpa3oBaTeNbHbIE
pecypch
1 |[[OcHOBHBIE TpaBUIIa H300paKEHNSI HA PUCYHKE TUIOCKOCTH, 1 (1
NapajuleNIbHBIX IPSIMBIX (OTPE3KOB), CEpEANHBI OTPE3Ka] |
2  |[[TlonsATHS CTEpeOMETPHH: TOUKA, TIpsMasi, TUIOCKOCTH, 1 (1
npoctpancTBO. OCHOBHBIE TpaBHiIa U300paKEHHSI HA PUCYHKE
IJIOCKOCTH, TMapaJlIeNIbHBIX MPSIMBIX (OTPE3KOB), CEPEIMHbI
oTpe3kal]|
3 |[[[TonsiTHsi: mepeceKaromrecs MmIOCKOCTH, MePECeKAIOIIHeCs 1 (]
npsiMasi ¥ TIOCKOCTh; MOTYIPOCTPAHCTBO] |
4 |[[[ousTHs: TIEpECEKAIOIIUECS ITIOCKOCTH, TIEPECEKAFOIIUECS 1 (1
npsiMasi ¥ MII0CKOCTh; OJYIPOCTPAHCTBO| ]




Ne Tema ypoka KomnnuecTBo wacos JaTa DNEeKTPOHHBIE
/I Bcero| Kontposbhbie | [Ipaktuyeckue |U3YICHHUA uugposbIe
paBGOTHI pPaBGOTEI oOpazoBaTenbHbIC
pecypcebl
5  |[[MHororpanHuKH, H300pakeHUE MPOCTEHITNX 1 (]
MIPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOLINX OOBEKTOR] |
6 |[[MHuororpanHuKH, H300pakeHHE MTPOCTEHIITMX T (1
MPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIMNX 00BEKTOB] ]
7 |[[AKCHOMBI CTEPEOMETPHUH U TIEPBBIC CICACTBHS U3 HUX ]| 1 (]
8 |[[AKCHOMBI CTEpEOMETPHUU | TIEPBBIC CICICTBUS U3 HUX || 1 [[1]
9  [[AkcHOMBI CTEpEOMETPHH U TIEpBhIC CiieACTBUS U3 HUX. CrocoObr | 1 (1
3aJlaHus OPSMBIX U IUIOCKOCTEH B pocTpaHcTe. O003HaueHus
MPSAMBIX U IIOCKOCTEH ||
10 |[[M300pakeHne ceueHni TUPAMHUIbI, Ky0a U IPU3MBI, KOTOPBIS 1 [[1]
MPOXOJAT uepe3 ux péopa. M3o0pakenue nepecevyeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpalinBaHue MOCTPOCHHBIX CEYCHUI
pPa3HBIMHU LIBETaMH ||
11 |[[M300pakeHHe CeUeHUIT MUpaMuU/Ibl, KyOa U IPU3MBbI, KOTOPBIC 1 (1
MPOXOAAT uepes ux péopa. Mzobpakenue nepecedeHus
MOJTYYCHHBIX IUIOCKOCTEH. PackpalimBanue MOCTPOCHHBIX CEYCHUIN
pPa3HBIMHU LIBETaMH ||
12 |[[M300pakeHwe ceUeHUI MUpaMuIbl, KyOa U IPU3MBI, KOTOpPBIC 1 (]
MPOXOJIAT uepe3 ux péopa. M3o0pakeHue nepeceueHus
MTOJIyYEHHBIX TUIOCKOCTEN. PacKkpalmBaHye MOCTPOEHHBIX CEYEHUN
Pa3HBIMU LIBETaMH ||
13 |[[M300pakeHre ceueHUi MUpaMuIpl, KyOa U IPU3MBI, KOTOpPBIC 1 (]
MPOXOAAT uepes ux péopa. Mzobpakenue nepecedeHus
MOJTYYCHHBIX IUIOCKOCTEH. PackpaliinBaHue MOCTPOCHHBIX CEUYCHUN
pa3HbIMU LIBETAMH | |
14 |[[Merox cnenoB Amsi MOCTPOCHUS CEUEHUH || 1 (1]




Ne Tema ypoka KosmmuectBo yacos Jara DNEeKTPOHHBIE
/I Bcero  Kontposbhbie | [Ipaktuyeckue |U3YICHHUA nQpossIe
paBGOTHI pPaBGOTEI o0pa3oBaTelbHbIC
pecypchl
15 |[[Merox ciiefioB s mocTpoeHus cedeHuii. CBoMCTBa 1 (1
MEePECEUCHU N MPSMBIX U IIJIOCKOCTEH | ]
16 |[[Merox ciieqoB s mocTpoeHus cedeHuid. CBoMCTBa T (1
MEePECCUCHH I MPSIMBIX U TNIOCKOCTEH ||
17 |[[TTocTpocHHe ceueHMIA B TMpaMKIE, KyOe Mo TpéM TOUKaM Ha 1 (1
pEopax. Co3zaHre BEBIHOCHBIX YEPTEIKEH U 3alTUCh 11aroB
MOCTpOEHUs | |
18 |[[[TocTpoenne ceueHmii B mupamue, Kyoe mo TpéM TouKaM Ha 1 (1
pEopax. CoszaHre BEBIHOCHBIX YEPTEIKEH U 3alUCh 11aroB
MOCTpOeHuUs | |
19 |[[ITocTpoenue ceueHuit B mupamMue, Kyoe 1mo TpéM Toukam Ha 1 (1
péopax. CozraHre BEIHOCHBIX YEPTEXkKeH 1 3aIiCh 11aros
MOCTpOeHuUs | |
20 [[[TocTpoeHnue cedenuil B mupamuae, Kyoe o TpéM ToUKam Ha 1 (11
pé6pax. CoznaHne BHIHOCHBIX YEPTEKEN U 3aMKCh I1aroB
MOCTPOEHUs | |
21 |[[[ToBTOpenue muanuMeTpun: Teopema o MPOMOPIIMOHATBHBIX 1 (1
otpeskax. [logoOue TpeyronsHUKOB] |
22 |[[TloBTropenue manumetrpuu: Teopema Menenas. Pacuets! B 1 (]
CCUCHHSIX Ha BEIHOCHBIX YepTexkax. Mlcropust pa3BUTHS
IUTAHUMETPUH U CTEPEOMETPHUH ||
23 |[[KonTponbHas padota "Axcuomsl crepeomerpun. CeueHus"|] 1 1 (]
24 |[[B3anMHOe pacnoioKeHHe IPSMBIX B IPOCTPAHCTBE. 1 (1

CxkpemuBaromuecs npsimbie. [Ipu3Haku CKpemmuBarOnuxcs
npsiMbIx. [lapaniensHble npsiMble B TPOCTPAHCTRE] |




Ne Tema ypoka KosmmuectBo yacos Hara DNEeKTPOHHBIE
/1 Bcero | Kontponsusie | [lpaktuyeckue |H3YICHHA uQpoBbIe
paboTeL paboTeL o0pa3oBaTeNbHbIC
pecypceel
25 |[[Teopema o CyleCTBOBaHUU U €ANHCTBEHHOCTH NPSIMOM 1 (1
NapaJuIeIbHOM TaHHOU IIPSIMOM, TPOXOASAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXallel Ha JaHHOH npsimMoit. JleMma o
[IEpPECEYCHUH NMAPAIIEIBbHBIX MPSIMBIX MJIOCKOCTHIO ]
26 |[[ITapamnenbHOCTb Tpex MpsMbIX. Teopema o TpEX napajieabHbIX T (1
npsmMbIx. TeopeMa 0 CKpeIuBaroIuXCs IPAMbIX ||
27 |[[ITapannensHOe mpoekTupoBanue. OCHOBHBIE CBOWCTBA 1 (]
napajuieIbHOTO MPOEKTHPOBaHus. M300paxeHne pa3HbIxX GUryp B
napajieIbHON MPOEKIUH ||
28 |[[LenTpanbHas mpoeKIus. YTOJI C COHANPABICHHBIMU CTOPOHAMH. [ 1 (]
VYron Mexay npsMbeImMu | |
29 |[[3amaum Ha 1OKa3aTEILCTBO M UCCIIEOBAHUE, CBA3AHHBIE C T (1
PacrojoKEeHUEM MPSMBIX B IPOCTPAHCTBE] |
30 |[[TIonsTHsA: MapalIeNbHOCTh NPSIMON U MIIOCKOCTHU B 1 (1
npoctpaHcTie. [Ipu3Hak napayienbHOCTH MPSAMON U INIOCKOCTH.
CaolicTBa napajueNbHOCTH NPSAMOH U IIJIOCKOCTH |
31 |[[Teomerpruyeckue 3a/1a4i Ha BBIYMCICHUE U JOKA3aTEIbCTBO, 1 (1
CBSI3aHHBIE C NTAPAJUIEIBHOCTHIO MPSAMBIX U IUNIOCKOCTEN B
pocTpaHcTie] |
32 |[[[TocTpoeHme ceveHHUs, TPOXOAIICTO Yepe3 TaHHYO MPSIMYIO Ha 1 (]
YepTeke U NapajljIesIbHOTO IPYyroi npsimoil. Pacuér otHoeHui ||
33 |[[TTapannenbHas IpOEKIHs, TPUMEHEHHE IS TOCTPOCHUS 1 (1
ceueHMi KyOa u napasenenunena. CBoHCTBa napajiesienumnesa u
MPU3MBI ||
34 |[[ITapannenpHble m1ockocTH. [Ipu3HaKky napaiaenbHOCTH IBYX 1 (]

IIJIOCKOCTEH ||




Ne Tema ypoka KomnnuecTBo wacos Hara DIIEKTPOHHBIE
/1 Bcero Kontponpnsbie | [Ipaktnyeckue |H3YICHHA u(poBbIe
paboTeL paboTeL o0Opa3oBaTeNbHbIC
pecypchl
35 |[[Teopema o napamuienbHOCTH U €JUHCTBEHHOCTH IUIOCKOCTH, 1 (]
MPOXOJISIICH Yepe3 TOUKY, He MPUHAIICIKAIYIO JaHHON
IJIOCKOCTH U CJICACTBUS U3 HeE] |
36 |[[CBoiicTBa mapauIeNbHBIX MIIOCKOCTEN: O MAapaluIeIbHOCTH 1 (]
NPSIMBIX TIEPECEUCHUS ITPU MIEPECCUCHHH JIBYX MapalIeIbHbBIX
MJIOCKOCTEH TpeThel] |
37 [[CroiicTBa MapauieibHbBIX INIOCKOCTEH: 00 0Tpe3Kax 1 (1]
MapajuIeNIbHBIX MPSMbBIX, 3aKITIOYEHHBIX MEXTY MapajuIeIbHBIMU
TUIOCKOCTSIMH; O MIEPECCYCHUH MPSIMOIA C IBYMS MapaJlIeIbHBIMU
[JIOCKOCTSIMU | |
38 ||[[TToBTOpenwme: Teopema [Tudaropa Ha mockocTH]] 1 [[1]
[[TIoBTOpEeHME: TPUTOHOMETPHS MPSIMOYTOIHLHOTO TPEYTOIBHUKA] | 1 (]
[[CBoiicTBa KyOa 1 MPSAMOYTOJILHOTO Mapauiesienune/a)] 1 [[1]
41 | [[Beruricnenne JTMH OTPE3KOB B KyOe U IPSMOYTOJIEHOM 1 (]
napajuienenunesne| |
42 |[[IlepneHIUKyISAPHOCTH MPSIMOi 1 TuTocKocTH. [Tpr3HaK 1 (]
NEPICHIUKYIISIPHOCTH MPSIMOI M TIOCKOCTH | |
43 |[[[TepnieHIUKYIAPHOCTH MPSMOH | TIIOCKOCTH. [Ipu3HaK 1 [[1]
MEPICHIUKYIISIPHOCTH MPSIMOM M TIOCKOCTH | |
44 |[[TeopeMa o CyIIECTBOBAHHH U €TUHCTBEHHOCTH MIPSIMOH, L1 | (1]
MPOXO/ISAIICH Yepe3 TOUKY MPOCTPAHCTBA U MEPIICHINKYISPHON K
TTOCKOCTH | |
45 |[[[TImockocTH U MTepICHANKYISIPHBIC UM TPSIMBIC B 1 [[1]
MHOT'OTpaHHUKaX | |
46 |[[TLmockoCTH U TEPICHIUKYIISPHBIC UM MPSIMBIC B 1 (1]

MHOTOIpaHHUKAaX ||




Ne Tema ypoka KomnnuecTBo wacos Jara DIIEKTPOHHBIE
/I Bcero Kontposbhbie | [Ipaktuyeckue |U3YICHUA uugposbIe
pPaBOTHI pPaBOTHI 00pa3oBaTebHbIC
pecypcebl
47 [[[epnenaukynsp u HakioHHas. [Toctpoenue nepnenaukysipa us || 1 (]
TOYKHU Ha NPSAMYIO] |
48 [[[epnienaukynsp U HakIoHHAs. [TocTpoeHUe epHeHAUKYIIApa U3 | 1 (1]
TOYKH Ha MPAMYIO] ]
49 ||[[Teopema o Tpéx mepHeHAUKyIApax (mpaMas u oopaTHas)]] il (0]
[[Teopema o Tpéx mepreHuKyIsApax (IpsMasi 1 oopartHas)]] 1 (0]
'51 [[Vron MEX]y CKPEIUBAOIIMMUCS TPSMBIMHU | | 1 (1]
52 [[Tlouck mepneHuKyISPHBIX MPSMBIX C TOMOIIBIO 1 (]
MepIEHIUKYISPHBIX MIOCKOCTEN ||
53 |[[OpToronansHO€e MpoeKTHpOBaHHUE] ] —1— [[1]
54 | [[TTocTpoenue ceyenuit Kyba, IpU3MBbI, TPABUIBHOMN MTUPAMUIBI C 1 (]
[MOMOIIIbI0 OPTOTOHAJIBHOM MPOEKIIHH ||
55 [[Tloctpoenue ceuenuit Kyba, Ipu3Mbl, IPaBUIBHON MUPAMUIBI C 1 (1]
[MOMOIIbIO OPTOTOHAJIBHOM MPOEKIIHH ||
56 |[[CummeTpus B IPOCTPAHCTBE OTHOCUTEIBHO MIIOCKOCTH. 1 [[1]
[110cKOCTH CUMMETPHIl B MHOTOI'paHHUKAX | |
57 |[[[Tpu3Hak nEepHEHIUKYISIPHOCTU MPSIMON U TNIOCKOCTH KaK 1 [[1]
CJIEICTBHE CHMMETPHH ||
58 |[[TIpaBuibHBIE MHOTOTPAaHHHUKH. PacuéT paccTOSIHUI OT TOYKH 10 1 [[1]
TJTIOCKOCTH | |
59 |[[[IpaBuibHBIE MHOTOTpAaHHUKH. Pacuér paccTosHUI OT TOYKHU A0 1 [[1]

MJIOCKOCTH ||

60 |[[CriocoObl OMYCTUTH MEPIEHANKYIISAPBI: CHMMETPHUS, CABUT TOUkH | 1 [[1]
110 MapaJlJIeIbHON NPAMOit] ]
61 |[[CnBur mo HemapajIeabHOM NPSIMON, U3MEHEHHE PACCTOSHUI] | 1 [[1]




Ne Tema ypoxka KosmmuectBo yacos Jara ONEeKTPOHHBIE
/I Bcero  Kontposbhbie | [Ipaktuyeckue |U3YICHHUA nQpossIe
paBGOTHI pPaBGOTEI o0pa3oBaTelbHbIC
pecypchl
62 |[[KonTponbHas paboTta "B3auMHOE pacmonokeHue NpsIMbIX U 1 1 (1
IJIOCKOCTEH B mpocTpaHcTBe" ]
63 |[[[loBTOpeHUE: yroi Mexy NpSIMBIMH Ha IIOCKOCTH, 1 (1
TPUTOHOMETPHS B TPOU3BOJIBLHOM TPEYTOJIBHUKE, TEOpEMa
KOCHHYCOB] |
64 |[[[loBTOpEHUE: yroyl MeKIY CKPEIIMBAIOIIUMUICS IPSIMbIMU B T (1
IIpocTpaHcTBE] |
65 |[[I'eomeTpuvecKre METO/IbI BEIYUCICHUS YTiIa MEXIY MPSIMBIMH B T (]
MHOT'OTpaHHUKAX | |
66 |[[AByrpanHslii yron. CBOMCTBO TUHEHHBIX YIJIOB IBYTPAHHOTO T (01
yraa]]
67 |[[IlepnienaukynspHbie TUIOCKOCTH. CBONWCTBA B3aUMHO 2 (1
MePIEH UK YIS PHBIX TUIOCKOCTEH ||
68 |[[IIpu3HaK mepHeHIUKYIIPHOCTH IJIOCKOCTEH; TeopeMa o mpsiMoii | —1% (01
nepeceyeHus IByX MI0CKOCTEN MepreHANKYISIPHBIX TPEThe
TTOCKOCTH | |
69 |[[IIpsMoyronbHEII Mapaisenenunesn; Ky0; H3MepeHus, CBOWCTBA 1 (]
MPSIMOYTOJIBHOTO TIapasuiesenunenal]
70 |[[Teopema o quaroHaiu MPsIMOYTOJIBHOTO Mapaielenurea u 1 (]
ClIeICTBUE U3 HEE] |
71 |[[CTepeomeTpruecKue U MPUKIIAJHBIC 3a/1a9H, CBSI3aHHBIE CO 1 [1
B3aMMHBIM PACIIOJIOKEHUEM MPSIMBIX U TIOCKOCTH ] |
72 |[[TIoBTOpEHHME: CKPEIIUBAIOIINECS TPAMBIE, TIapalIeIbHbIE 1 (1

INIOCKOCTH B CTAHAAPTHBIX MHOI'OT' paHHI/IKaX]]




Ne Tema ypoxka KonunuecTBo yacos [Hara ONEeKTPOHHbIE
/1 Bcero | Kontponensie | [Ipaktnyeckue |H3YICHHA uQpoBbIe
paboTeL paboTeL o0pa3oBaTeNbHbIC
pecypcbl
73 |[[ITapa mapauiebHBIX IUIOCKOCTEH HA CKPELIUBAIOLINXCSA NPAMBIX, 1 (1
paccTOsIHUE MEX/Ty CKPEIINBAIOUIMMHUCS TPSIMBIMU B IIPOCTHIX
cuTyanusx||
74 |[[PaccTostHEE OT TOUKH JI0 IUIOCKOCTH, PACCTOSHHUE OT NMPSIMOM 110 T (1
TJIOCKOCTH | |
75 |[[Bprancienue pacCTOSIHUNA MEKAY CKPEIIUBAIOIIMMHCS TPSIMBIMA [ 1 (1
C IOMOUIBIO MEPIEHIUKYIIIPHON IIIOCKOCTH ||
76 |[[TpéxrpanHblii yroj, HepaBEHCTBA JIJIsl TPEXTPAHHbBIX YIJIOB. T (]
Teopema ITudaropa, TeopeMbl KOCHHYCOB ¥ CHHYCOB JUIS
TPEXTPaHHOTO yruia]]
77 |[[DnemeHTHI cheprudecKoil TeOMETPUH: Te0Ie3NYEeCKHe JTUHUU Ha 1 (1
3emie]]
78 |[[KonTpompHas pabota "YTiibel U paccTOsiHUS"] | s 1 (1
79 |[[Cucremarn3anus 3HaHUH "MHOTOIpaHHMK U €T0 3JIEMEHTHI" ]| 1 (1
80 |[[TImpamuna. Buasl mupamus. [IpaBunpHas nupamuna)] 1 (1
81 |[[TIpu3ma. [Ipsmas u HakoHHAast pu3Mbl. [IpaBubpHas nmpusmal | 1 (1
82 |[[TIpsimoii mapasuienenumnes, NpsMOyTOJIbHBIN Mapauiesenumes, 1 (1
Ky6]]
83 |[[Brinykiibie MHOTOrpanHukH. Teopema Diinepal] 1 (]
84 |[[Bsimykiibie MHOTOTpaHHUKU. Teopema Diinepa. [IpaBunbHble 1 1 (1
MTOJTYTIPAaBUIIbHBIE MHOTOTPAHHUKH ||
85 |[[KonTposbHas paboTa "MHororpaHHUKH"]] 1 1 (]
86 |[[IIonsTHE BEeKTOpa Ha IUIOCKOCTH M B IPOCTPAHCTBE] | 1 (1
87 |[[Cymma BekTOpOB]] 1 i




Ne Tema ypoxka KosmuecTBo yacos Hara DNEeKTPOHHBIE
/1 Bcero Kontponbabie | [TpakTudeckue | H3YICHHA uudpoBbIe
paboTHI paboTHI o0pa3oBaTesIbHbIE
pecypchl

188 ||[[Pa3HOCTL BEKTOPOB]] 1 (]

89 [[TIpaBuio mapaymienenumnena]| 1 (]

190 ||[[Y™MHOXEHIE BEKTOpA HA YKCIIO]] 1 [

91 [[Pa3znosxeHue BeKkTOpa Mo 0a3ucy TpEX BEKTOPOB, HE JISKAIIMX B [ L [
OJIHOM TIJIOCKOCTH] |

92 ||[[CkansapHoe mpousBeneHue]] — I [
[[Bramcnenue yriia Mexay BEKTOPaMH B IPOCTPAHCTBE] | 1 (]
[[[Tpocretimue 3aga4u ¢ BEKTOpaMH | | 1 (]
[[TIpocretimue 3a7a4u ¢ BEKTOpaMH | | 1 (]

96 | [[TIpocreiimue 3aga4un ¢ BeKTOpaMu| | 1 (1

97 |[[IIpocTeiimme 3agauu ¢ BEKTOpaMH | ] 1 (1

198 _|/[[O0600IeHne u cuCTEMATU3alMs 3HAHUH | | 1 (1

99 | [[O606mieHne u cucreMaTn3aIys 3HaH!H | | 1 (1

100 |[[MToroBast KOHTpOJIbHAs padoTa]] 1 1 (1

101 [[WroroBas KoHTpoOJbHAS paboTa]] 1 1 (]

|102| [[O600mmenne u cucTeMaTH3arys 3HaHHH | | 1 (]

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0

MNOYPOYHOE INIJNTIAHUPOBAHMHE 11 KJIACC




Ne Tema ypoxka KonunuecTBo yacos Hara | DnexTpoHHbIE I (POBEIE
/I Bcero|| Kontponbabie | [Ipaktnyeckue |M3y4CHUA obpa3oBaTeNbHbIC
paboThI paboThI pecypebl

1 |[[TIoBTOpenue Temsl "KoopauHaTsl BEKTOpa Ha MIIOCKOCTH H B 1 (]
npoctpaHcTse']]

2 |[[TToBTOopenue Tembl "CransipHOE MPOU3BEICHUE BEKTOPOB" ]| 1 (1

3 |[[TToBTOpeHwme TembI "BhIuucieHne yria MexIy BEKTOPaMH B T (]
npoctpaHctse"]]

4 |[[TToBTopeHue TeMbl "YpaBHEHHE MPSMOH, IPOXOISIICH Yepes3 i (]
nBe Touku'"]]

5 |[[YpaBHEeHME MIIOCKOCTH, HOPMaJjb, ypaBHEHHE INIOCKOCTH B T [[1]
oTpe3kax]]

6 |[[YpaBHEHHE IUIOCKOCTH, HOPMaJlb, ypaBHEHHE INIOCKOCTH B 1 (1
oTpe3kax]]

7  |[[BexTopHOe npousBencHue] ] 1 (1

8 |[[/IuneiiHble HEpaBEHCTBA, TMHEITHOE IPOrpaMMHUpPOBaHNKE] | 1 (]

9  |[[JIuneiiHble HEpaBEHCTBA, IMHEHHOE MPOrpaMMUpPOBaHue] | 1 (]

10 |[[AHanuTHYECKHE METOBI pacyETa yriaa MEKAY MPAMBIMU B 1 (1
MHOT'OTpaHHUKAX | |

11 |[[AHanuTHYEeCKHE METOJIbI pacyéra yriia MeX1y IIOCKOCTSIMH B 1 (1
MHOTOTpaHHUKaX | |

12 |[[®opmyna pacCcTOSIHUS OT TOYKH JI0 TUIOCKOCTH B 1 (]
KOOpAHHATaXx||

13 |[[HaxoxkmeHue pacCTOSHUHN OT TOYKH J0 IIOCKOCTH B KyOe]] (]

14 |[[HaxoxmeHue pacCTOSHUI OT TOYKH JO TUIOCKOCTH B [[1]
MpaBWIbHON nupamuje]|

15 |[[KonTposbHas paboTa "AHanmuTu4eckas reomerpus"]] 1 1 (]

16 |[[CeueHrst MHOTOTPaHHHKOB: CTaHIAPTHBIE MHOTOTPAHHUKH ] 1 (1]




Ne Tema ypoxka KonunuecTBo yacos Hara DNeKTpoHHBIE HU(POBBIE
/1 Bcero|| Kontponbabie | [Ipaktnyeckue |M3y4CHUA obpa3oBaTeNbHbIC
paboThI paboThI pecypebl
17 |[[CedeHust MHOrOrpaHHUKOB: METOJ] CIIEH0B]] (]
18 |[[CeueHust MHOTOTPaHHUKOB: CTAHIAPTHBIE INIOCKOCTH, (1]
IepeceyeHus MPSMbIX U MIOCKOCTEN ||
19 |[[ITapamienbHble NPsIMBIE ¥ IUIOCKOCTH: MTAPAJUICIIbHBIC i (]
ceyeHus ||
20 |[[ITapamnenbHbIe IPsIMbIE U IIIOCKOCTH: PACUYET OTHOIICHUI] | T (]
21 |[[[TapayiesbHbIC MPSMBIC U MJIOCKOCTH: YTIIbI MEKIY 1 (1]
CKPEIIMBAIOIIUMHUCS TPSIMBIMH] |
22 |[[IlepneHauKyIspHbIE IPSMBIC U INIOCKOCTU: CTaHIapTHbIE T (1
napsl MEePIEeHANKYISPHBIX TUIOCKOCTEH U MPSMBIX, CAMMETPHH
MHOTOTPaHHUKOB] |
23 |[[[TepneHauKyISIpHBIE TPSMBIE U IUIOCKOCTH: TEOPEMa O TPeX 1 (1
neprneHuKyspax||
24 |[[IlepnieHauKyIspHbIE IPSIMBbIE U MJIOCKOCTH: BEIYMCICHUS JUTUH 1 (1
B MHOTOTpaHHUKaX]| |
25 |[[IToBTOpEHuE: MIOMAAN MHOTOYTOJIBLHUKOB, (hOPMYJIBI IS 1 (1
iomnaaen, cooopaxkeHus mnoaoous||
26 |[[IToBTOpEHHE: IIOMAAN MHOTOYTOJIBHUKOB, (hOPMYJIIBI IS 1 (]
IomIaaen, cooopakeHus moaoous||
27 |[[IToBTOpEeHHE: IIIOMAAN MHOTOYTOIBLHUKOB, (hOPMYJIIBI IS 1 [[1]
Iomaaen, cooopakeHus moaoous||
28 |[[ITmomramy cedeHMT MHOTOTPAaHHHUKOB: TUIOIIAH 1 (]
MMOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaKeHUs 01001 | ]
29 |[[IInomanm ceyeHUit MHOTOIPaHHUKOB: TUIOIIAIN 1 [[1]

MMOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpakeHUs T0100ms ]




Ne Tema ypoxka KonunuecTBo yacos Hara DNeKTpoHHBIE HU(POBBIE
/I Bcero|| Kontponbabie | [Ipaktnyeckue |M3y4CHUA obpa3oBaTeNbHbIC
paboThI paboThI pecypebl
30 |[[KonTponbHas pabota "[loBTOpeHne: MHOTOIpaHHUKH, cedeHus |[ 1 1 (]
MHOTOT'PaHHUKOB"|]
31 |[[O0BEM Tena. OObeM IPSIMOYTOIBHOTO Mapajuieenumnenal] 1 (1]
32 |[[3amaum 06 yaBoeHuu KyOa, 0 KBagpaType Ky0a; 0 TPUCEKIIUU I (]
yriua]]
33 |[[CrepeomeTpruecKue 3a1a41, CBI3aHHBIE C 00BEMOM T (]
IPSIMOYTOJIbHOTO NIapajulesenunenal |
34 |[[IIpuknanHbie 3a/1a49H, CBSI3aHHBIE C BBIYMCICHHEM 00bEMa s (]
IPSIMOYTOJIbHOTO Napajulesenunenal |
35 |[[O6BEM npsamMOit TpU3MBI| | 1 (11
36 |[[CrepeoMeTpruecKue 3a1a41, CBA3aHHbBIE C BEIYMCICHUEM 1 (]
00BEMOB MPSAAMON IPU3MBI] |
37 |[[TIpuknamgHble 3a/1a49H, CBSI3aHHBIC C 00BEMOM MPSIMOi 1 (11
MIPU3MBI | |
38 [[Beluncienne 00bEMOB TEI € TIOMOIIBIO ONPEAETIEHHOTO 1 (1]
uHTerpana. O6bEM HaKJIOHHOM MPU3MBI] |
39 |[[Bwruuciienne 00BEMOB T ¢ TTOMOIIBIO OMPEACTIEHHOTO 1 [[1]
uHTerpaia. O6sEM nupaMupl| |
40 |[[Dopmyna o6bEMa mrpaMusl. OTHOIIEHHE 00HEMOB MUPAMU 1 [[1]
¢ 00muM yriaom]]
41 |[[DPopmyna o6béMa upamuel. OTHOIIEHHE 00HEMOB ITUPAMH/T 1 (]
¢ o0muM yriaom]|
42 |[[CrepeomeTpHueCKHE 3aauH, CBA3aHHbIE C 00BEMaMU 1 [[1]
HaKJIOHHOU MPU3MBI] |
43 |[[CTepeomeTpuyecKkue 3aa4uu, CBsI3aHHbIE C 00bEMaMuU 1 (1]

UpaMusl] |




Ne Tema ypoxka KonunuecTBo yacos Hara DNeKTpoHHBIE HU(POBBIE
/I Bcero|| Kontponbabie | [Ipaktnyeckue |M3y4CHUA obpa3oBaTeNbHbIC
paboThI paboThI pecypebl
44 |[[TIpuknaaxbie 3anauu 1o teme "O0bEMBI Ten", CBI3aHHBIC C 1 (]
00BEMOM HAKJIOHHOW MPU3MBI| |
45 |[[[Tpuknagnble 3agaun o TeMme "OO0bEMBI TeN", CBSI3aHHBIE C T (]
00BEMOM TTUpamMu bl ||
46 |[[I[IpumencHre 00bEMOB. BhIunciienne pacCTOSIHUS 10 il (1]
TJTIOCKOCTH | |
47 |[[KontpombHas padora "O6bEM MHOTOTpaHHHKA"]] T 1 (]
48 |[[qunnuapuyeckas IOBEPXHOCTh, 00Opa3yolue 1 [[1]
HAJTUHIPUYECKON MTOBEPXHOCTH] |
49 |[[Humuanap. [Ipsimoit kpyroso#t nmmmaAp. [Tnomans 1 (]
MMOBEPXHOCTU LUIUHAPA]|
50 |[[KoHuueckasi MOBEPXHOCTh, 00pa3yrolre KOHHUECKO 1 (1
noBepxHoctu. Konyc]]
51 |[[CeudeHue KOHYCa MIIOCKOCTHIO, MAPAJIIENBHOM MJIOCKOCTH 1 (1]
OCHOBaHUS ||
52 |[[Yceuénnslii konyc. 300pakeHne KOHYCOB U YCEUEHHBIX 1 (1
KOHYCOB]]
53 |[[I1momans OOKOBOW MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH 1 (]
KoHyca]]
54 |[[ILnomans 60KOBOM NOBEPXHOCTHU U IOJTHON MOBEPXHOCTH 1 (]
KoHyca]|
55 |[[CtepeomeTpuueckue 3a/1a4u Ha JOKA3aTEIbCTBO U 1 [[1]
BBIYHCIICHHE, TOCTPOSHUEM CEUCHUH IIWIHH/IPA, KOHYCa]|
56 |[[CtepeomeTpruecKue 3a1a41 Ha JOKA3aTEIbCTBO U 1 (]
BBIYHUCIICHHE, TOCTPOECHUEM CEUCHUH IIMIMH/IPA, KOHYCa] |
57 |[[TIpuknagHbie 3a1a4u, CBA3aHHBIE C IMITHHAPOM] ] 1 (1]




Ne Tema ypoxka KonunuecTBo yacos Hara | DnexTpoHHbIE I (POBEIE
/I Bcero|| Kontponbabie | [Ipaktnyeckue |M3y4CHUA obpa3oBaTeNbHbIC
paboThI paboThI pecypebl
58 |[[IIpuknanHeie 3a1a4u, CBS3aHHBIC C IIMIIMHAPOM] | 1 (]
59 |[[Cdepa n map]] 1 (1
60 |[[IIepeceucHue cdepsl U mapa ¢ IIOCKOCTHI0. Kacanue mapa u T (1]
cdepsl II0CKOCThI0. By u n3o0paxkenue mapal]
61 |[[IIepeceucHue cdepsl U mapa ¢ IIOCKOCThI0. Kacanue mapa u ia (1]
cepbl MIOCKOCThIO. By 1 n3o0paxenue mapa]]
62 |[[YpaBHenue cdepsl. [Lmomanb chepbl u e€ yacreit]| T (1]
63 |[[Cummerpust chepbl u mapal] 1 (1]
64 |[[CTepeoMeTpuYecKHe 3a]auu HA JOKA3aTeIbCTBO U 1 (1]
BBIYKCIICHUE, CBSI3aHHBIC CO CPEPOi U IAPOM, IIOCTPOCHUEM UX
CEYEHHUM TIIOCKOCTHIO ||
65 |[[CTepeoMeTpuyecKue 3aauu Ha JOKA3aTEIbCTBO U 1 (1
BBIYHCIICHUE, CBSI3aHHBIE CO C(Eepoii M IapOM, OCTPOCHUEM HX
CEUYEHUM TUIOCKOCTHIO|]
66 |[[[TpukiagHbie 3a1a41, CBI3aHHBIE CO cepoit u mapom]] 1 (1
67 |[[IIoBTOpeHME: OKPYKHOCTh Ha MJIOCKOCTH, BBIYUCIICHUS B 1 (1
OKPY>KHOCTH, CTaH/IapTHBIE 10100us | |
68 |[[Pa3nuuHble KOMOMHALIUY TENl BPAIIEHUS 1 MHOTOTPAaHHUKOB] ] 1 [[1]
69 |[[3amaum o Teme "Tena u moBepxHOCTH BpaeHus"|] 1 [[1]
70 |[[3amaum o Teme "Temna u moBepxHOCTH BpameHus"|] 1 (]
71 |[[KoHTponbHas pabota "Tena u moBepXHOCTH BparieHus "] ] 1 1 [[1]
72 |[[O6BEéM mnHApa. Teopema 06 00bEMe MPSIMOTo HUIHHPA] ] 1 [[1]
73 |[[Bbruucienne 06bEMOB TEJ C MMOMOIIBIO OTMPEIEIEHHOTO 1 (1]
unterpana. O0sEM KoHyca]|
74 |[[[Inomaau GOKOBOM U MOJHOM MOBEPXHOCTH KOHYcA] | 1 [[1]




Ne Tema ypoxka KonunuecTBo yacos Hara DNeKTpoHHBIE HU(POBBIE
/I Bcero|| Kontponbabie | [Ipaktnyeckue |M3y4CHUA obpa3oBaTeNbHbIC
paboThI paboThI pecypebl
75 |[[Crepeomerpuueckue 3a/1auu, CBSI3aHHbIE C BBIYUCICHUEM 1 (]
00BEMOB TUIMHPA, KOHYCa]]
76 |[[IIpuknamasie 3ama4n 1o Teme "OOBEMBI U TUTOIAAN T (]
noBepxHocrei ten"]]
77 |[[O6BEM 11apa u mapoBoro cekropa. Teopema 06 00bEMe m1apa. 1 [[1]
[Tnomans chepsl. CTepeomMeTpruecKue 3a1a4n, CBI3aHHbBIE C
BBIYUCIICHHEM 00BEMOB I11apa, MApOBOr0 CETMEHTA U IIAPOBOTO
cekropa]|
78 |[[ITIpukiamubie 3amaa4n 1o Teme "OOBEMBI Te", CBSI3aHHBIE C 1 (1
00BbEMOM m1apa u wiomaabio chepsl. COOTHOIICHHS MEXKITY
MJIOIIASIMU TTIOBEPXHOCTEN U 00bEMaMK MOJOOHBIX TeN ||
79 |[[[TomoGHble Tena B mpocTpaHcTBe. VI3MeHeHne o0bEMa mpu 1 [[1]
nogoOuun. CtepeoMeTpuuecKue 3a1a4u, CBI3aHHbBIC C
BbIUUCIIEHEM 00BEMOB T U TUIOIAAeH TOBEpXHOCTEH ]|
80 |[[KonTponbHas padota "Ilmomann mOBEpXHOCTH U OOBEMBI 1 1 (]
KpyTibIX Ten"|]
81 |[[dBwxenus npoctpancTBa. OToOpaxkeHus. J[BUkeHUs 1 1 (1
paBeHcTBO (puryp. OOIIMEe CBOMCTBA ABUKCHUH ||
82 |[[Buabl ABMKEHUN: TapaUIeTbHBIN IEPEHOC, IEHTpabHAs 1 (1]
CUMMETPHS, 3epPKATbHAS CAMMETPHS, TIOBOPOT BOKPYT MPSMOIA| |
83 |[[TIpeoOpa3oBanus mogobus. [Ipsmas u cdepa Ditnepal | 1 [[1]
84 |[[T'eomeTpuueckue 3ajauu Ha IPUMEHEHUE JIBIKEHUS || 1 [[1]
85 |[[KonTpoabHas padora "BekTopsl B mpocTpancTBe']] 1 1 (]
86 [[O6o6matommee noBTopeHue 11 nmousaTHil 1 METOAOB Kypca 1 (1

reomerpun 10-11 knaccos, cucremMaTu3anus 3HaHUM:
"ITapayienbHOCTh NPSIMBIX U IUNIOCKOCTEHN B TPOCTpaHCTBE" ||




Ne Tema ypoxka KonunuecTBo yacos Hara | DnexTpoHHbIe IM(POBEIE
/I Bcero| Kontponbhbie | [Ipaktiueckue | U3YICHHA 00pa3oBaTe/IbHbIC
paboTsI paboThI peCypChl
87 |[[O6o6maroriee moBTOpeHue 11 MOHATHI 1 METOIOB Kypca 1 [[1]
reometpuu 10-11 kiaccoB, cucremaruzamus 3HaHUi: "BekTopbl
B IIpocTpaHcTe']]
88 |[[O6o0maromee moTopeHue 11 MoHATHH ¥ METOJIOB Kypca 1 (1]
reomerpun 10—11 kmaccoB, cucremaru3anus 3HaHUH: ""BeKkTopsI
B IIpocTpancTe']]
89 |[[O6o0maromee moBTopeHue 11 MOHATHH 1 METOJIOB Kypca 1 (1]
reomerpun 10—11 kmaccos, cucremaruzanus 3Hanui: "O0beM
MHOTOrpaHHuKa'" ||
90 |[[O6o6matomee moBTopeHue 11 MOHATHI 1 METOJIOB Kypca 1 (1]
reomerpun 10—11 knaccoB, cucremaruzanus 3HaHui: "O0obeM
MHOTorpaHHuka'|]
91 |[[O6o6maromiee moBTOpeHue 11 MOHATHIA 1 METOJIOB Kypca 1 [[1]
reometrpuun 10—11 knaccoB, cucremaruszanus 3Hanuil: "Ilnomanu
MTOBEPXHOCTU U 00BEMBI KPYTJIbIX Ten"]]
92 |[[O6o6maromiee moBTopeHue 11 MOHATHIA 1 METOJIOB Kypca 1 [[1]
reomerpuun 10—11 knaccos, cucremaruszanus 3Hanuil: "Ilnomanu
MTOBEPXHOCTU U 00BEMBI KPYTJIbIX Ten"]]
93 |[[MToroBas koHTpoJIbHAs paboTa]] 1 1 (]
94 |[[UroroBas KoHTpoNbHas padboTa]] 1 1 (1]
95 |[[[ToBTOpeHmE, 0600IIEHNE U CHUCTEMATH3AIUS 3HAHUI | 1 [[1]
96 |[[Mcropus pa3BUTHS CTEPEOMETPHH KaK HAyKH U €€ poJib B 1 (]
Pa3BUTHU COBPEMEHHBIX HH)KCHEPHBIX H KOMITBIOTEPHBIX
TEXHOJIOTH1 ] ]
97 |[[UcTopus pa3BUTHS CTEpEOMETPHUH KaK HAYKH U €€ pOoJib B 1 (1]

Pa3BUTHU COBPCMCHHBIX MHIKCHCPHLIX 1 KOMIIBIOTCPHBIX
TEXHOJIOTHI ||




Ne Tema ypoxka KonunuecTBo yacos Hara | DnexTpoHHbIe IM(POBEIE
/I Bcero| Kontposbabie | [Ipaktnyeckue | U3y4CHUA obpa3oBaTeNbHbIC
paboThI paboThI pecypebl
98 |[[Mcropus pa3BUTHS CTEPEOMETPHH KaK HAyKH U €€ poJib B 1 (]
Pa3BUTHHU COBPEMEHHbBIX HHKCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTH ]
99 |[[McTopus pa3BUTHS CTEPEOMETPHU KaK HAyKH U €€ POJib B 1 (1]
Pa3BUTHHU COBPEMEHHBIX HHKCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTH ]
100 |[[McTopwst pa3BUTHS CTEPECOMETPUH KaK HAYKH U e€ pOJib B 1 (1]
Pa3BUTHH COBPEMEHHBIX HHXKEHEPHBIX U KOMITBFOTEPHBIX
TEXHOJIOTHUH ||
101 |[[McTopust pa3BUTHS CTEPEOMETPUH KaK HAYKH U e€ pOJib B 1 (1]
Pa3BUTHH COBPEMEHHBIX HHXKEHEPHBIX U KOMITBFOTEPHBIX
TEXHOJIOTH1 ] ]
102 |[[McTopust pa3BUTHSI CTEPEOMETPUHN KaK HAyKH U €€ poJib B 1 (]
Pa3BUTHH COBPEMEHHBIX HHKCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI1 ]
102 | 8 0

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




YUYEBHO-METOANYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOT'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

* MaremaTuka: anredpa U Hauajaa MaTeMaTH4eCKOro aHanusa, reomerpus. ['eomerpus, 10
knacc/ Anekcanapos A.Jl., Bepuep A.JI., Peokuk B.M., AknronepHoe o6mectBo «M31aTenbcTBO
«IIpocsemenue»

* MaremaTuka: anredpa U Hauajaa MaTeMaTH4YECKOro aHanusa, reomerpus. ['eomerpus, 11
kiacc/ AnekcannpoB A.Jl., Bepuep A.JL., Peokuk B.U., AkuronepHoe o6mectBo «M3mareabcTBo
«ITpocBemenue»

* Maremaruka. ['eometpus, 10 knacc/ Mep3msik A.I'., Homuposckuii J[.A., [TomsikoB B.M.;
nox penakiueidt Ilomonbckoro B.E., OOmectBo ¢ OrpaHUYEHHOH OTBETCTBEHHOCTHIO
M3narenbckuii nentp « BEHTAHA-T'PA®y; AxnnonepHoe obmectBo «M3maarenbeTBo
«ITpocBemenue»

* Marematuka. ['eomerpus, 11 ximacc/ Mepsinsik A.I'., Homuposckuii 1. A., [Tomsikos B.M.;
non penakuueil Ilomonbeckoro B.E., OO6mectBo ¢ OrpaHM4eHHON OTBETCTBEHHOCTHIO
Wznarensckuit nentp « BEHTAHA-T'PA®»; AxunonepHoe obmectBo «M3maarenbcTBo
«IIpocsemenue»

* Maremartuka: anreOpa ¥ Hayajla MaTeMaTHYEeCKOrO aHaju3a, reomMeTpus. Anredpa u
Hayajia MaTeMaTu4yeckoro aHanusa (B 2 dactsax), 10 knace/ Yacts 1: Mopakosuu A.I'., CemeHOB
I1.B.; Yacts 2: MopakoBuu A.I'. u apyrue; non penakiueir Mopakosuua A.I'., OGmiecTBO ¢
orpanndyeHHoM oTBeTcTBeHHOCTHIO « 1O MHEMO3NHA»

* Maremartuka: anreOpa ¥ Hayajla MaTeMaTHYEeCKOrO aHaju3a, reomMeTpus. Anredpa u
Hayajia MaTeMaTU4YecKoro aHanmsa (B 2 yactsax), 11 knace/ Yacts 1: Mopakosuu A.T'., CemeHOB
I1.B.; Yacts 2: MopakoBuu A.I'. u apyrue; non penakiueir Mopakosuua A.I'., OGmiecTBo ¢
orpanndeHHoM oTBeTcTBeHHOCTHIO « O] MHEMO3NHA»

METOAUYECKUE MATEPHUAJIBI AJI51 YYUTEJIA

1. Anrebpa u Hauana aHanuza: yuyeOHHMK uig 10 kiaccoB 061meoOpa3oBaTeIbHBIX
yupexaeHuil; 6a30Beli 1 yriayOnénuslii ypoeHb;M.: [Ipocsemenue, 2020 r. / FO.M. Konsrus,
M.B. Tkauéna, H.E. ®enoposa, M.U. 111aOyHuH.

2. Anrebpa n Havana aHanuza: yuyeOHMK Juid 11 knacca o6meoOpa3oBaTebHBIX
yupexeHuit (0a30BbIil 1 mpodunpHeIi ypoBeHs) - M.: [Ipocsemenue, 2020 r.

1. CoOopuuk paboumnx mporpamm no maremaruke k YMK: KO.M. Komsarun, M.B.
Trauésa, H.E. ®enopora u apyrue. - /

2. AunrebOpa u Hayana aHamu3a. 11 xmacc: Iloypounsle mianel (o yueOHuky LIILA.
AnmmoBa u np.).ABTop-coctaButens [.W. ['puropsesa. - Boarorpaa: Yuurens, 2004 . /

3. KontponbHO-U3MepuTenpHble MaTepuanbsl. AnreOpa u Havana aHanmza: 11 kiacc.
Cocrasurens A.H. Pypykun. - M.: Bako, 2011 r./

4. B.b. HekpacoB. Bcs mxonbHast martematnka. Camoe HeoOxoaumoe. YueOHOe
mocodue st 6a30Boi 1 podmIbHOM 1KOJIbL. - Crio: CMUO Tlpece, 2011 1. /

5. C.M. CaaksH, B.®. byty3os. U3yuenue reomerpuu B 10-11 knaccax: Metoauueckue
pexomeHaanuu kK yueoHuky. Kaura nns yuurens. — M.: [Ipocsemenue, 2019 r.

6. b.I'.3uB. Tectsl no anrebpe u Havanam a”anusa i 10-11 kmaccos.- Cn6: CMHO
[Ipecc,2002.

7. MaremaTuka: anredpa u Hauajga MaTeMaTUYECKOTO aHau3a, reoMeTpus. Anredpa u
Havaya MmaTeMatudeckoro ananmsa, 10 kmacc/ Komsarun FO.M., TkaueBa M.B., ®enoposa H.E. u
npyrue, AkunonepHoe oouiectso «M3narensctBo «IIpocsemenue».

8. MaremaTnka: anredpa U Hadaa MaTeMaTHIECKOTO aHaJN3a, reoMeTpus. Anredpa u
Hayajia MaTemaTudeckoro ananmsa, 11 kinacc/ Konsrun FO.M., TkaueBa M.B., ®enoposa H.E. u
npyrue, AkunoHepHoe oomectBo «M3natenserBo «IIpocBemienuey.

9. MaremaTuka: anredpa u Hadajga MaTeMaTUYECKOTO aHaN3a, reoMeTpus. Anredpa u
Hayaja MateMarudyeckoro ananmsa, 11 xmacc/ Hukonsckuii C.M., IlotamoB M.K., PemeTHukos



H.H. u npyrue, Axunonepnoe obuectBo «M3aarensctBo «lIpocBemenne».

10. MaremaTuka: anredpa ¥ HadaJla MAaTEMaTHYECKOTO aHaau3a, reomeTpus. Anredpa u
Hagaja MateMaTuueckoro ananmsa, 10 xkmace/ Hukonsckuii C.M., IToranmos M.K., Penreraukon
H.H. u apyrue, Aknmonepunoe oo6mectBo «M3narensctBo «IIpocBemnienne.

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl M PECYPCbl CETH
UHTEPHET

Kputepun onennBanust KOHTPOJIbHBIX PadoT:
OTtMmeTKa «5» CTaBUTCH, €CIIH:

> paboTa BBITIOJIHEHA MTOJTHOCTHIO;
> B JIOTHUECKUX PACCYKICHUSIX U OOOCHOBAHUM PEIICHUS HET MTPOOEIIOB U OMIMOOK;
> peIlleHHe HE COJEP)KUT HEBEPHBIX MATEMATHUCCKHX YTBEPXKIACHHH (BO3MOXHA

OJlHa HETOYHOCTb, OMNMCKA, KOTOpas HE SBIISAETCS CIEACTBUEM HE3HAHUS WIM HEMOHUMAaHUs
y4eOHOro MaTepuana).

OTtMmeTKa «4» CTaBUTCS B CIEAYIOLINX CITydasx:

> paboTa BHIIOJHEHA OJHOCTHIO, HO 0OOCHOBAHUS 11aroB PEIIEHUs] HETOCTATOYHbI
(ectmymMeHHe 0OOCHOBBIBATh PacCy KIAEHUS HE ABISIIOCH CHIEIMAIbHBIM 0OBEKTOM IPOBEPKH);

> JOMyIIEHbl OJHA OMmMOKAa WJIM eCTh JBa — TPHU HENOou€Ta B BBIKJIAJKAX,
PUCYHKaxX MUYepTekax Win rpadukax (eciu 3TH BUAbl padoT HE SBJSUIUCH CIIELIUMATIbHBIM O0BEKTOM
MIPOBEPKH);

> BBINOJIHEHO 0€3 HEeZI0UETOB HE MEHEe TpeX YETBEPTHIX 3aJaHUH.

OT1MmeTka «3» CTaBUTCS, €CIIU:

> JIOITYIIICHO O0JIee OTHOM OMMOKH WITH 0oJiee IBYX — TPEX HEJ0YCTOB B BHIKJIAIKAX,
gepTexkax wuiau rpadukax, HO oOydJarommiics o0mamaeT o0s3aTeNbHBIMH YMEHUSIMH TIO
IIPOBEPSIEMOUTEME,

> 0€e3 HeJI0UeTOB BBIIOJIHEHO HE MEHEe MOJIOBUHBI pa0OTHI.

OTMmeTKa «2)» CTaBUTCS, €CIIU:

> JOTYIIEHBI CYIIIECTBEHHBIE OMUOKH, MTOKA3aBIINe, YTO yUaIIUics He o0manaer
00s13aTeTbHBIMU YMEHUSMHU 110 JAHHOUM TeMe B TIOJTHOM Mepe;

> IpaBHUJIbLHO BBIIIOJIHEHO MEHEC ITOJIOBUHBI pa60TBI.



