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1. IMosicHuTe/IbHAS 3anKCKA.

1.1. HopMaTHBHO-pPaBOBbI¢ JOKYMEHTbI, HA OCHOBAaHHH KOTOPBIX pa3padoTaHa
padouasi nporpamma

Pabouas nmporpamma 1o reoMeTpun pazpaboTaHa Ha OCHOBE:

1. ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 oOpa3oBaHuu B
Poccniickoit denepanum».
2. denepabHOTO TOCYAapCTBEHHOTO 00pa30BaTENBHOTO CTaHIApTa CPEIHETO

obmiero o0pazoBaHUs, YTBEPXKICHHOrO NpHKa3oM MUHUCTEpCTBA O0pa30BaHHUS W HAYKU
Poccutickoit ®eaepannu ot 17.05.2012 Ne 413 (nanee — PI'OC cpennero obmiero oopa3oBaHms)

3. [lopsnka opraHu3anuu M OCYIIECTBIEHHUS 00pa30BaTE€IbHOU JNEATEIBHOCTH I10
OCHOBHBIM 00111e00pa30BaTeIbHBIM MporpaMmaM — 00pa30BaTEIbHBIM [IPOrpaMMaM HaYalIbHOTO
00I1ero, OCHOBHOTO OOILIEr0 M CpeaHero oOmero oOpa3oBaHMs, YTBEPXKIEHHOIO IMPHKA30M
MunuctepctBa npocenieHus Poccuiickoit @enepanuu ot 22.03.2021 r. Ne 115.

4. [Tpukaza MunucrepctBa npocsemenust Poccuiickoit @enepanuu ot 21.09.2022
Neo 858 «O0 yTBepxkaeHuu deaepaibHOrO EPeUHs YUeOHUKOB, JTOMYIICHHBIX K UCITOIH30BaHUIO
IpU peaju3aluy HMEIOLUX TOCYJapCTBEHHYIO AaKKPEAUTALMI0 00pa30BaTEIbHBIX MPOrpaMM
HAYaJbHOTO OOIIEro, OCHOBHOTO OOINEro, cpeaHero oOmiero o0pa3oBaHUs OpPraHU3ALUIMU,
OCYILECTBIISIIOUIMMHA 00Pa30BaTEeNbHYI0 CSATEIbHOCTh U YCTAaHOBJICHHUS TPEACIHHOTO CPOKa
HCIIOJIb30BaHUS UCKIIIOYEHHBIX YUEOHUKOBY.

S. [Ipukaza Munucrepcrsa npocseuienus: Poccuiickoit denepanuu ot 02.08.2022 Ne
653 «O0 ytBepxkaeHHH (eaepalbHOrO IMepedHs SJIEKTPOHHBIX 00pa30BaTENbHBIX PECYpPCOB,
JIOTIYIIEHHBIX K MCIOJB30BAHUIO IIPU PEATU3ALUU UMEIOIINX IOCYJapCTBEHHYIO aKKPEIUTALUIO
00pa3oBaTeNbHbIX MPOTpaMM HAYadbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpemHero oOIero
00pa3zoBaHUs»

6. [Tucema MunuctepctBa npocsemienus: Poccuiickoit @enepanuu ot 21.02.2023 Neo
AB-800/03 «O06 obecnieueHUH yIeOHBIMU U3TAHUSMI)

7. [Ipukaza MunucrepctBa npocsemenus Poccuiickoit @eneparuu ot 2 aexadpst
2022 r. N 1053 O06 ytBepxxknenuu Ilopsaka popmupoBanust denepanbHOro nepedHs yueOHUKOB,
JOMYIIEHHBIX K MCIOJIb30BAHUIO MIPU PEANM3ALMU UMEIOIINX T'OCYIapCTBEHHYIO aKKpPEAUTAIUIO
00pa3oBaTeNbHBIX MPOrpaMM HadaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro M CPEeIHEro OoOIIero
o0Opa3oBaHUs

8. [lepeunst opranuzanuii, OCyIECTBISIOMNX BBIMTYCK YU€OHBIX MOCOOUI, KOTOpBIE
JIOTYCKAIOTCS K MUCIHOJIB30BAHUIO TP peaN3alliid UMEIOIIHNX TOCYAAPCTBEHHYIO aKKPEIUTAIUIO
00pa3oBaTeNbHBIX MPOTPaMM HAYaJIBHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero oOIIero
o0pa3oBaHus, YTBEPKICHHOTO MpHUKazoM MUHUCTepCTBa 00Opa3oBaHMs W Hayku Poccuiickoit
®enepanun ot 09.06.2016Ne 699.

9. Cannrapabix mnpasun CII 2.4.3648-20 «CaHUTapHO-3IMIEMUOIOTHYECKUE
TpeOOBaHUS K OpraHU3alUsM BOCHUTaHHUS U OOYy4EHMs, OTAbIXa U O3J0pPOBJICHUS JeTed U
MOJIOJEKM», YTBEPKICHHBIX TOCTAHOBIIEHUEM | TaBHOTO rOCyAapCTBEHHOTO CAHUTAPHOTO Bpaya
Poccutiickoit @enepannu ot 28.09.2020 Ne 28 (manee — CIT 2.4.3648-20).

10. Cannrapabix mnpasun u  HopMm CanlluH 1.2.3685-21 «l'uruennueckue
HOPMATHBBI U TPEOOBaHMS K 00eCIeueHNI0 0€30MacHOCTH U (Min) O0€3BPETHOCTH IS YeIOBEKa
dakTopoB cpenbl oOWUTaHUSN», YTBepKIeHHBIX [locTaHoBieHHeM [aBHOrO rocyJIapCTBEHHOTO
canuTapHoro Bpaya P® ot 28.01.2021 Ne 2 (nanee- Caullun 1.2.3685-21).

11. VYceraBa HOY «lllkona «B3max»

12. OcHOBHOH 00pa3oBaTeIbLHON MpOTrpaMMBI cpefaHero obmiero oopasoBanus HOY
«IIxona «B3max», npunsaroil pemenueM llemarormyeckoro cosera HOVY «Illkona «B3max»
(mpotokon Ne 1 ot 31.08.2023) u yTBepKAeHHON NpuKa3zoM aupekTopa oT 31.08.2023 Ne 2-]1.

13. «ITonoxenuss o ¢Gopmax, MEPUOAMYHOCTA M TIOPSAKE TEKYIIEr0 KOHTPOJIS
YCIIEBaEMOCTH M MPOMEXYTOYHOM aTTeCcTalnu, MOPSJIKE MmepeBojia B cieaytonuii kiaacc B HOY
«Ikona «B3max»», npunstoro pemenuem llemarornueckoro copera HOY «lllkona «B3max»
(mpotoxou [Tenarornueckoro coBera ot 31.08.2023 r. Ne 1, mpuka3z ot 31.08.2023 r. Ne 2-]1).


https://docs.cntd.ru/document/352000942#65C0IR
https://docs.cntd.ru/document/352000942#65C0IR
https://docs.cntd.ru/document/352000942#65C0IR
https://docs.cntd.ru/document/352000942#65C0IR
https://docs.cntd.ru/document/566085656#6580IP
https://docs.cntd.ru/document/566085656#6580IP
https://docs.cntd.ru/document/566085656#6580IP
https://docs.cntd.ru/document/566085656#6580IP

OBIIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPEAMETA «'EOMETPUS»

l'eomeTpust siBiseTCS OAHMM U3 0a30BBIX KypCOB Ha YPOBHE CpEIHEro OOILIero
00pa3oBaHus, TaKk Kak 00ecrieunBaeT BO3MOKHOCTh U3yUCHHS JUCLIUIUIMH €CTECTBEHHO-HAYYHOM
HANpaBJICHHOCTH M NPEJAMETOB T'yMaHHTAapHOTO IUKJIA. [IOCKONBKY JIOTMYECKOEe MBIIIICHNUE,
dopmupyemMoe mNpu HM3y4eHHH OOYyYalOMIMMHUCS TIOHATHHHBIX OCHOB TEOMETPUH, NpHU
JIOKa3aTeIbCTBE TEOPEM M IOCTPOCHHUHU LEMOYKH JIOTHYECKUX YTBEPXKICHUH IPHU PEIICHUU
TreOMETPUYECKUX 3a/1ad, YMEHHE BBIJIBUTaThb M ONPOBEPraTth THIIOTE3bl HEMOCPEICTBEHHO
UCTIONIB3YIOTCS NP PEIICHUH 33/1a4 €CTECTBEHHO-HAyYHOTO LUKJIA, B YACTHOCTH (U3MUECKHUX
3ajad.

Llens ocBoeHMs mporpaMMsbl yueOHOTO Kypca «['eoMeTpusi» Ha yriayOJaEHHOM ypoOBHE —
pasBUTHE WHIMBHIYaJbHBIX CIIOCOOHOCTEH OOYydYalOMMXCsl TPU H3YYEHUH TEOMETPUH, Kak
COCTaBJISIIOLICH TpeAMeTHOW obmactn «Marematnka W MHGOpPMAaTHKa» depe3 obOecredeHue
BO3MOXXHOCTH TPUOOpETEHHs] M HCHOJIB30BAHUS Oojiee TIYOOKHX T'€OMETPHUUECKUX 3HAHHWNA H
NEUCTBHUN, CIEIU(PHUYHBIX T'€OMETPUH, U HEOOXOJMMBIX ISl YCHEUIHOTO NMPO(ECCHOHAIBHOTO
00pa3oBaHus, CBI3aHHOTO C HUCIOIb30BAaHUEM MAaTEMATHKH.

[TpuopureTHBIMHU 3a/1a4aMH Kypca F€OMETPUH Ha YIITyOJIEHHOM YPOBHE, PACIIHPSIOIIUMH
U YCHIIMBAIOUIMMHU Kypc 0a30BOT0 YPOBHSI, SIBIISIFOTCS:

paclmMpeHue TPeNCTaBICHUS O TEOMETPHM KaK YacTh MHUPOBOH KyJIbTyphl H
(dopMHEpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHH C OKPY KAIOIIUM MHPOM;

(dopMupoBaHHE NPEACTABICHUS O TPOCTPAHCTBEHHBIX (HUrypax Kak O BaKHEHIIHX
MaTeMaTHYECKUX MOJIEIISX, TO3BOJISIONINX OMMCHIBATH M H3y4YaTh Pa3HbIC SIBICHHS OKPYIKAIOIIETO
MHpa, 3HaHKE MMOHATHIHOTO armnapara 1o paszzueny «CrepeoMeTpus» y4eOHOTo Kypca reOMeTpHH;

(dbopMHUpOBaHKE YMEHUS BIAJIETh OCHOBHBIMH IOHATHSIMHU O TIPOCTPAHCTBEHHBIX (PUTYpax
U HUX OCHOBHBIMH CBOWCTBaMH, 3HaHHE TeopeM, (OpPMYy]l M yMEHHE HX NPHUMEHSTh, YMEHUS
JIOKa3bIBaTh TEOPEMBI 1 HAXOAUTh HECTAHAAPTHBIE CIIOCOOBI PEIICHHUS 3a/ay;

dopMupoBaHHE yMEHHS pacliO3HAaBaTh Ha YepTEXKax, MOJCIAX M B DPEAILHOM MHPE
MHOTOTPAaHHHKH U TeJla BpaIleHUs, KOHCTPYHPOBATh T€OMETPUIECKHIE MOJIEITH;

dbopmMHpoBaHHE  TOHMMAaHUS  BO3MOXKHOCTM  aKCHMOMAaTHYECKOTO  IMOCTPOEHUS
MaTeMaTHYECKUX TEOpHui, (popMHUpOBaHHE MOHMMAHUS POJIM AKCHOMATHKH TIPH TPOBEICHHUU
pacCyKIeHUN;

dbopMHUpoBaHHE yMEHHUS BJAJeTh METOJAMH JIOKa3aTeNbCTB W AITOPUTMOB DEIICHUS,
YMEHUST MX TPUMEHATh, IPOBOJAUTH JIOKa3aTelbHbIE pPACCYKIACHHUS B XOJE pELICHHS
CTEPEOMETPUYECKUX 33Ja4 H 3aJa4 C [PAKTHYECKHUM COJepKaHHeM, (OpMHUpPOBAHHE
NpeACTaBiIeHUss O HEeOOXOAMMOCTH JI0Ka3aTeNbCTB MpPHU OOOCHOBAaHUM MaTeMaTHUECKUX
YTBEP)KJICHHUI U POJIM aKCHOMATHUKH B TIPOBEICHUH JISTyKTHBHBIX PACCYKICHUH;

pa3BUTHE U COBEPUICHCTBOBAHWE HMHTEIEKTYalIbHBIX M TBOPYECKMX CIIOCOOHOCTEH
00yJaromuxcs, MO3HABATEIBHON aKTUBHOCTH, HCCIIEOBATENILCKAX YMEHHHA, KPUTUYHOCTH
MBILIIEHHS], UHTepeCca K U3yUYEeHUIO T€OMEeTpPUH;

dbopmupoBanre (QYHKIIMOHAIBHOW T'PaMOTHOCTH, PEJIEBAHTHOW T'EOMETPUHU: yMEHUS
pacrio3HaBaThb MPOSBICHUS T€OMETPUIECKUX MOHATHI, 0ObEKTOB ¥ 3aKOHOMEPHOCTEH B peabHbIX
KMU3HCHHBIX CHUTyallUsIX ¥ TIpU W3YyYEHUH JPYTHX Y4YeOHBIX TIPEAMETOB, IPOSBICHHS
3aBHCUMOCTEl M 3aKOHOMEPHOCTEH, MOJEIMPOBAHUS PEANbHBIX CHTyallMid, HCCIEI0BaHUA
MIOCTPOCHHBIX MOJIeNeH, MHTepIPETAIlMH TOJTYICHHBIX Pe3yIbTaTOB.

OCHOBHBIMHU COJIep’KaTeNbHBIMU JIMHUSAMHU yueOHoro kypca «l'eomerpus» B 10-11
Kiaccax SBISAIOTCS: «lIpsiMble M TIOCKOCTH B TIPOCTPaHCTBe», «MHOrorpaHHuKm», «Tema
BpaleHUs», «BEKTOPBI M KOOPAMHATHI B IPOCTPAHCTBEY, «JIBIIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpebGoBaHHEe «yMETh ONEPUPOBATH MOHATHSIMI,
peNeBaHTHBIMU T€OMETPUU Ha YIiTyOiaEHHOM ypoBHE o0yueHus B 10—11 kiaccax, OTHOCUTCS KO
BCEM COJEpXKATEIbHBIM JIMHUSAM Yy4eOHOTO Kypca, a (OPMHpPOBAHHWE JIOTHUECKUX YMEHHM
pacripeiesisieTcst He TOJIbKO IO COoiepKaTeIbHBIM JIMHUAM, HO U 110 rofaM o0ydenus. CopepikaHue
00pa3oBaHus, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ysbTataM ocBoeHus DenepanbHOil paboueit



IIPOrpaMMBl, pacipeIeIEHHBIM 110 ToJjaM 00y4eHHUs, CTPYKTYPHUPOBAHO TAKUM 00pa3oM, 4TOObI KO
BCEM OCHOBHBIM, IPUHIUIHAIBHBIM BOIPOCaM O0ydJaronecs o0paiaauch HEOJHOKPATHO. JTO
MO3BOJIIET  OPraHM30BaTh  OBJIAJICHHME T€OMETPUYECKUMU TOHATUAMU U  HaBBIKAMU
IIOCJIEZI0BATENbHO U IIOCTYIATENbHO, C COOIIOACHUEM IPUHIMIA IPEEMCTBEHHOCTH, & HOBBIE
3HAHUSA BKJIIOYATh B OOIIYIO CUCTEMY T€OMETPUUYECKUX MPEICTABICHHUI 00yUYaroIXCs, pacIupsis
U yriry0ouisis e€, 00pasys IpOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon k U3y4YEHHIO T€OMETPUH Ha YIIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3iarh ycloBus s AuddepeHnuanud oOydeHus, TMOCTPOCHHUS WHANBHIYAIbHBIX
o0Opa3oBaTeNbHbIX  MporpamM,  oOecrne4yuTb  YrIyOJI€HHOE  HW3Y4YeHHE  TeOMETpUH
KaK cocTaBJIsIIoIIei yueOHoro npeamera «MareMaTHkay;

MOATOTOBUTH O0yYaroIUXcs K MPOAODKEHUI0 U3YUYEHHs] MAaTEeMAaTUKHU ¢ Y4€TOM BhIOOpa
Oynymeit mpodeccuu, odecrieunBasi MPEEMCTBEHHOCTh MEXKIY OOIUM M MPOPECCHOHATHHBIM
o0pazoBaHHEM.

MecTo u posb npeaMeTa B y4eOHOM II1aHe (KOJIMYeCTBO Y4eOHbIX YaCOB, HA KOTOpOe
paccuuTaHa padoyasi mporpaMMa B COOTBETCTBHHM € Y4eOHBIM IJIAHOM, KajeHIApPHbIM
y4eOHBIM rpauKom).

VYueOusblii npeamer «l'eomeTpus» sBIsSETCS 005S3aTeNbHBIM IJII U3YYEHUS HA YPOBHE
cpeaHero oomero 00pa3oBaHus U BXOAUT B IPEAMETHYIO 00JIacTh yueOHOTO Tu1aHa «MaTtemaTuka
u uHpopMatukay. Ha wuzyuenme yuyeOHOro kypca «l'eomerpusi» Ha yriiyonéHHOM YpOBHE
otBoautcs 204 gaca: B 10 kiacce — 102 yvaca (3 gaca B Hezento), B 11 kimacce — 102 ygaca (3 gaca
B HEJIEIIO).

2. COAEP)KAHME OBYYEHUSA
10 KJIACC

IIpsimble ¥ IOCKOCTH B IIPOCTPAHCTBE

OcHOBHBbIE IOHATHS cTepeoMeTpUr. Touka, mpsimasi, INIOCKOCTb, TpocTpaHcTBo. Ilonarue
00 aKkCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX.

B3anMHOe pacrionokeHue IpsMbIX B IIPOCTPAHCTBE: MEPECEKAIOLIUECs, apallIe/IbHbIE 1
cKkpenuBaromuecs npsamele. [Ipu3Haku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NpAMBIX U
IIJIOCKOCTEW B IIPOCTPAHCTBE: IapajuIelIbHbIE IIPSAMBIE B IIPOCTPAHCTBE, MApaLIEIbHOCTh TPEX
NPSAMBIX, MApaJUIEIbHOCTh NPSIMOM M IUIOCKOCTH. llapamnensHoe W LEHTpalIbHOE
POEKTHPOBaHUE, U300paxkeHue Guryp. OCHOBHBIE CBOWCTBA MapauIeIbHOTO MPOEKTUPOBAHMUSL.
N3o6paxenue ¢puryp B napajuiebHOM MPOEKIHU. YTIIbl C COHANPABICHHBIMU CTOPOHAMM, YTOJI
MEXIY NpPSAMBIMA B IPOCTpaHCTBE. IlapaienpbHOCTh IMIIOCKOCTEH: MapajuleIbHbIE IJIOCKOCTH,
CBOICTBa MapaienbHbIX I1ockocTel. [Ipocreiiue mpocTpaHcTBEHHbIE GUTYPBI HA MJIOCKOCTH:
TeTpa’ap, NapaljIeIeIUIE], TIOCTPOCHUE CEYCHUN.

[lepneHMKyIIpHOCTH MNPSMOM M IUIOCKOCTH: IEPIEHIUKYJSPHBIE IPSIMBIE B
IIPOCTPAHCTBE, IMPSAMBIC IApajuUIe]IbHbIE M IEPHEHAUKYISAPHBIE K IUIOCKOCTH, IIPU3HAK
NEePHEHAUKYISIPHOCTH IIPSIMOM M INIOCKOCTH, TEOPEMA O NMPAMOMN MEPIEHIUKYIAPHON IIJIOCKOCTH.
OproroHanbHOe NpoeKTUpoBaHueE. [lepneHauKyassp M HAKJIOHHBIE: PACCTOSHHUE OT TOUYKH IO
IUIOCKOCTH, PAacCcTOSHUE OT NPSIMOM [0 IUIOCKOCTH, NpOeKius (GUrypsl Ha IJIOCKOCTb.
IlepnieHAUKYIAPHOCTD IUIOCKOCTEN: MIPU3HAK MEPIIEHIUKYIIIPHOCTH ABYX IIOCKOCTEN. TeopeMa
0 TPEX MEPIEHAUKYIIAPAX.

VYIUIBI B IPOCTPAHCTBE: YOI MEXAY IPSIMOU U INIOCKOCTBIO, IBYTPAHHBIN YTOJI, IMHEWHBIN
yrojl ABYIpaHHOTO yria. TpéXrpaHHbld W MHOrOrpaHHbie yribl. CBOHCTBa IUIOCKUX YIJIOB
MHOrorpatsoro yriyia. CBOWCTBa IJIOCKUX M JIBYITPAHHBIX YIJIOB TPEXTPaHHOroO yria. Teopemsl
KOCHHYCOB ¥ CUHYCOB JIJIsl TPEXTPAHHOTO YIJIA.

MHOrorpaHHUKH

Buasl MHOTOrpaHHMKOB, pa3BEPTKa MHOrorpaHHuka. IIpu3ma: n-yronsHas npusMma,
npsMasi 1 HakJIOHHAas MpHU3MbI, OOKOBas W IOJIHAS MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
NPSMOYTOJIBHBIA MapajulesIeNuNel W ero cpoWcrBa. KparTwaillume nyTM Ha IOBEPXHOCTH



MHOTOrpanHuka. Teopema Oiinepa. [IpoctpanctBennas teopema Iludaropa. Ilupamuma: n-
yrojibHasi MUpaMu/Ia, MpaBUiIbHAs U yceu€HHas nupaMmuabl. CBoiicTBa pédep U OOKOBBIX IpaHei
IIPaBWIBHOM nupaMuel. [IpaBuibHBIE MHOTOTpaHHUKHU: IpaBWIIbHAS IPU3Ma M IIPABHIIbHAS
NMpaMK/JIa, IpaBUIIbHASI TPEYTOJIbHAS IMpaMK/Ia U ITPaBUIIbHBIN TeTpa3ap, Ky0. IIpencrasnenne o
IIPABWJIBHBIX MHOTOTPaHHMKAX: OKTa’dAp, NOACKadIp U UKOCAIIP.

Brruncrenue 31eMeHTOB MHOTOTPaHHHUKOB: péOpa, nuaronainu, yrisl. [Tnomans 6okoBoi
IIOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSIMOM IPU3MBI, IJIOLIA/[b OCHOBAaHUMA, TeOpeMa 0 GOKOBOH
MOBEPXHOCTHU MPsIMOM mpu3Mbl. [lmomans GOKOBOI MOBEPXHOCTH W MOBEPXHOCTH MPaBUIILHON
IIUPAMHU/IBI, TEOPEMA O IUIOLIAN YCEUYEHHON TUPAMUBI.

CumMMeTpusi B NPOCTPAHCTBE. DJIEMEHTbl CUMMETPUHU IPABUIIbHBIX MHOTOTPAHHUKOB.
CuMmMeTpuss B TIPaBHIBHOM MHOTOTPAHHUKE: CHUMMETpHUS IapajulesIeNuIea, CUMMETPUS
IIPaBUJIBHBIX [IPU3M, CHMMETPHUS IIPABUIIBHON ITUPaAMUJIBI.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

[TonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOD, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPbI
KOJUIMHEApHbIC, COHAIPABICHHBIE U IPOTUBOIOJIOKHO HAIPaBJICHHBIE BEKTOpPHI. PaBeHCTBO
BEKTOpPOB. [I€HCTBHs C BEKTOpAMHU: CIIOKEHUE W BBIUUTAHHE BEKTOPOB, CyMMa HECKOJIBKHMX
BEKTOPOB, YMHO)KCHHE BEKTOpa Ha 4yncio. CBOMCTBA CII0KEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS
BEKTOpa Ha 4uci1o. [TonsaTne KoMIutanapHble BEKTOpBI. [IpM3Hak KOMIITAHAPHOCTH TPEX BEKTOPOB.
[TpaBwiio mapamnenenunena. TeopemMa O pa3ioXKEHUM BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpsimoyronbHas cucrtema koopauHat B npoctpaHcTBe. KoopaunaTtel Bektopa. Csi3b
MEXJly KOOpJUHATaMHM BEKTOpa M KOOpAMHATAMU TOYEK. YTOI MeXIy BekTopamu. CkalsipHOe
IIPOU3BEICHNE BEKTOPOB.

11 KJIACC

Tesia Bpamenust

[lonsTHs: UMAMHAPUYECKAs MNOBEPXHOCTb, KOHHUYECKAash IOBEPXHOCTb, cgepuueckas
IIOBEPXHOCTh, 00pa3yolIye MoBepXHOCTe!. Tena BpallieHus: UINH]IP, KOHYC, yCEYEHHBIN KOHYC,
cthepa, map. Bzaumuoe pacronoxenue chepbl U MIOCKOCTH, KacaTelbHas MIIOCKOCTh K cdepe.
N300pakeHue Tes BpaleHus Ha TIockocTH. Pa3BépTka nunnHapa u konyca. Cummerpus chepsl
U 11apa.

O0BéM. OcHoBHbIE cBOMCTBa 00BEMOB Ten. Teopema 00 00BbEME NPSIMOYTOJIBHOTO
napajuiesenunena u cieactBus u3 He€. OObEM NpsIMOW M HAKJIOHHOM MNpPU3MBI, IMJIMHAPA,
nupamMuibl 1 KoHyca. O6bEM 1mapa ¥ apoBOro CErMEHTa.

KoMOunanmu Tten BpaiieHUss U MHOrorpaHHukoB. [Ipu3ma, BhucaHHas B LWJIMHID,
onucaHHasg okojio muiuHApa. [lepecedenue cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl II0CKOCThIO. [IOHATHE MHOTOTpaHHHKA, OITMCAHHOTO OKOJIO cpephl, chepbl, BIUCAHHOU B
MHOT'OT'PaHHMK MJIM TEJIO BpAIEHUs.

[Tnouianps MoBepXHOCTH HMIMHAPA, KOHYyca, muouanb cepbl u e€ yacteil. [lomobue B
npoctpaHctBe. OTHomeHHe O00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (UTYD.
[IpeoOpazoBanue mnonodus, romorerus. PemieHue 3amad Ha IUIOCKOCTH C HCIHOJb30BAHUEM
CTEPEOMETPUYECKUX METOJIOB.

[loctpoenne cedyeHWid MHOTOTPAHHMKOB W TeJl BpalllEHUS: CEYEHUs UWIMHJIpa
(mapayuiebHO W TEPIEHAMKYISIPHO OCH), CEYEHHUs KOHyca (mapayjiefbHbleé OCHOBAaHHMIO M
MPOXOJAIINE Yepe3 BEpIIMHY), CEYEHMsI 11apa, METOJbl MOCTPOCHMSI CEYEHHI: METOJ CJeOB,
METO/]I BHYTPEHHETO MPOEKTUPOBAHNUS, METOJ] IEPEHOCA CEKYILEN TIIOCKOCTH.

BekTopbl M KOOpAUHATHI B IPOCTPAHCTBE

BexkTops!l B npocTpancTBe. Onepannuy HajJ BEKTOpaMu. BEKTOpHOE YMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOPHOTO yMHOXEHHs. [IpsAMoyronpHas cucreMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnosxenue BekTopa mo 6asucy. KoopauHaTHO-BEKTOPHBIM METOJ MpH
pEIIeHNN T€OMETPUYECKUX 3a/1a4.

JBHKEHHSA B IPOCTPAHCTBE

JIBwxenus mpoctpancTtBa. OtobOpaxenus. J[BuxeHus u paBeHCTBO (uryp. OOmue



CBOICTBA JABWKECHMI. BuUIbl NBM)KEHUI: TapajuiebHbIA MEPEHOC, LEHTpabHAsi CUMMETpUS,
3epKajibHasi CHMMETPHS], TIOBOPOT BOKPYT mpsiMoii. IIpeoOpazoBanus nmogodus. Ilpsmas u chepa
Ditnepa.

3. INIAHUPYEMBIE PE3VJBTATBI OCBOEHHA YYEBHOI'O KYPCA
«EOMETPUS» (YTJIYBJEHHBIN YPOBEHb) HA YPOBHE CPEJHEI'O OBIIET'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

1) rpaxxnaHcKoe BOCIIMTAHHE:

cOPMUPOBAHHOCTh TPAKIAHCKOM MO3ULKK  OOydarolerocss Kak aKTHBHOIO U
OTBETCTBEHHOTO YJEHA POCCHUHCKOrO OOIIECTBA, MPEICTABICHHE O MaTEMAaTUYECKHX OCHOBaX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBICHUH, NPOLEAYyp TpakIaHCKOTO oOIecTBa
(BBIOOpPBI, OMPOCHI M JPYroe), YMEHHE B3aMMOJCHCTBOBATH C COIUAIBHBIMU HHCTUTYTaMU B
COOTBETCTBUU C UX PYHKIUSIMU 1 Ha3HAUYCHUEM;

2) NaTpUOTHYECKOE BOCIUTAHHE:

c(OpMHUPOBAHHOCTH POCCUIMCKON IPaTaHCKON UACHTUYHOCTH, YBOKEHUS K IPOLLIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHUKEHHSIM POCCHUUCKUX
MaTEeMaTHUKOB M POCCHUHCKON MaTeMaTH4eCKOW WIKOJIbI, KCIIOJIb30BAHUE ITHX JOCTIDKCHUN B
JIPYTHX HayKaX, TEXHOJIOTUAX, cpepax SIKOHOMHKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAaHME [JyXOBHBIX ILIEHHOCTEH pPOCCHHCKOro Hapoaa, CcPpOpPMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHHUEM
JOCTIDKCHUN HAyKH W JCSTEIBHOCTHIO YYEHOrO, OCO3HAHHWE JUYHOTO BKJIAJa B IMOCTPOCHUE
YCTOWYMBOTO OyayIIEro;

4) 3cTeTHYECKOEe BOCIIUTAHHE:

ACTETUYECKOE  OTHOIIEHHWE K  MHpPY, BKIOUYas  OCTETHKY  MaTeMaTUYEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3ajay, pEeUIeHUlN, pacCyX JeHUH, BOCIPUUMYHMBOCTH K
MaTeMaTHUYECKUM acleKTaM Pa3InYHbIX BHIOB UCKYCCTBA,

5) pusuueckoe BocnuTaAHUE:

c(hOpMHUPOBAHHOCTH YMEHHSI TPUMEHSTh MaTeMAaTUYECKUE 3HAHKSI B MHTEpPECcax 3J0POBOTO
u Oe3ormacHoro oOpa3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 370POBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUI U OTABIXA, peryisipHas (pu3ndeckas akTHUBHOCTb ),
(du3HYEeCcKOe COBEPIIICHCTBOBAHUE MTPHU 3aHITHUSIX CIIOPTHUBHO-030POBUTEIHHOM JIEATETEHOCTHIO;

6) Tpya10BO€ BOCIUTAHMeE:

TOTOBHOCTB K TPY/Y, OCO3HAHHE IIEHHOCTH TPYAOIIO0HUS, HHTEPEC K Pa3IMIHbIM chepam
npoecCHOHANBEHOM JesITeNbHOCTH, CBS3aHHBIM C MAaT€MaTUKOW M e€ MPUIOKEHUSIMH, YMEHUE
COBEpINaTh OCO3HAHHBIA BBIOOp Oynaymieil mnpodeccurt W peanu3oBBIBATH COOCTBEHHBIE
JKU3HEHHBIE TIaHBl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHYecKOMy OOpa3oBaHUIO H
€caM000pa30BaHUIO HA MPOTSHKEHUN BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYAaCTHIO B PEIICHUN
MPAKTUYECKHX 3a7a4 MaTeMaTUUECKOI HANPaBICHHOCTH;

7) KOJIOTHYECKOEe BOCIIUTAHNE:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYphl, MOHUMAHUE BIHUSHUS COIHAIBHO-
HKOHOMUYECKUX IIPOLIECCOB HA COCTOSTHUE MPUPOAHONM M COLMAIBHOM Cpellbl, OCO3HAHUE
rI100aTEHOTO XapaKTepa IKOJIOTUYECKUX IPOOIIeM, OpUEHTAITUS Ha TPUMEHEHHE MaTeMaTHIeCKIX
3HAHWH JIs pEIICHUS 3a1a4 B 00JIaCTH OKPY’KAIOIIEH Cpe/ibl, IJITaHUPOBAHUE IMTOCTYITKOB M OI[EHKH
UX BO3MOXHBIX TOCJIEICTBUIN AJII OKPYKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOT'O MO3HAHMS

c(hOpPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTHKH, TOHUMaHWE MAaTEMaTHYeCKOW HAyKH Kak cepsl
YeIOBEUYeCKON JEesTebHOCTH, ITANoB €€ Pa3BUTUS U 3HAUMMOCTH JUISl Pa3BUTHS [UBIIIM3AIINH,
OBJIQJICHHE SI3IKOM MaTeMaTHUKH M MAaTEMaTHYECKON KyJbTypOH KaK CPEJCTBOM IMTO3HAHMS MUPAa,



TOTOBHOCTb OCYIIECTBIIATH IIPOCKTHYIO U UCCIEA0BATEIBCKYIO IEATEIbHOCTE MHAUBUILYAIBHO U
B IpyIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3naBaTenbHBbIE YHUBePCAJIbHbIE YUeOHbIE JeiCTBUS

Ba3oBble JJornueckue aeiicTBus:

BbBIABJIITE W XapPAKTCPU30BATh CYHICCTBCHHLIC IMMPU3HAKHW MATCMATUYCCKHUX O6’bCKTOB,
MOHATUM, OTHOIIEHUH MEXIy TMOHATUSAMHU, (GOPMYIHUPOBATH OMNpEACNICHUs MOHSITHIA,
YCTaHABIIMBATh CYIIECTBEHHBI TpPHU3HAK KJIACCU(PUKALMK, OCHOBAaHUSA [UIsI 000OmIeHUS U
CpaBHEHUs, KPUTEPUU ITPOBOJMMOIO aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIHPOBATH M NPeoOpa30BBIBATH CYKICHHS: YTBEPIUTEIbHBIC U
OTpHULATeNIbHbIC, MHUYHbIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBIABJIAITH MATCMATUYCCKUC 3aKOHOMCPHOCTH, B3aUMOCBA3U U IIPOTHBOPCUHUS B q)aKTaX,
JNaHHBIX, HAOMIONEHUSX U  YTBEPXKICHUSX, TMpeuiaraTb KPUTEPUU JUIsl  BBISIBICHUSA
3aKOHOMEPHOCTEN U ITPOTUBOPEUUL;

JieaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTHUBHBIX U WHIYKTHBHBIX
YMO3aKI4YeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MIPOBOJMUTH CAMOCTOSITENILHO JOKA3aTeIbCTBA MATEMAaTUYECKUX YTBEP)KJICHUH (IIpsIMbIE U
OT IMPOTUBHOIO), BBICTpAaUBaThb ApPryMEHTAlUI0, IMPUBOJAUTH IPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHbBIE CY)KICHHSI U BHIBOJIBI;

BbIOMpaTh croco0 pemeHust y4eOHOW 3amaud (CpaBHHMBATh HECKOJIBKO BapUaHTOB
pelieHus, BbIOMpaTh Hauboliee MOAXOMANIMM € Y4ETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KPUTEPUEB).

Ba3oBble uccienoBare/bCKue 1eCTBUSA:

MCIIOJIb30BaTh BOMPOCHI KaK UCCIIE0BATEIbCKUNA HHCTPYMEHT MO3HAHHUsI, (HOPMYIUPOBATh
BOTIPOCHI, (PMKCHPYIOIIME MPOTUBOPEUHE, MPOOIeMy, yCTaHABIMBATH HCKOMOE W JAHHOE,
dbopMUpOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3ULIMI0, MHEHHE;

MMpOBOAUTL CAMOCTOATCIBHO CHJIaHPIpOBaHHBIfI OKCIICPUMCHT, HMCCICAOBAHHUEC II0
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEeKTa, SBIEHUS, IMPOIIECCa, BBIIBICHUIO
3aBUCUMOCTEN MEXIY 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSITENTLHO (POPMYIIUPOBATH OOOOIIEHHS M BBIBOJIBI 10 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJIOZICHUSI, UCCIIEIOBAHNUS, OIICHUBATh JOCTOBEPHOCThH MOJTYUYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U
000011IeHHI;

IMPOTHO3UPOBATH BO3MOKHOC PAa3BUTUC NNPOUECCCA, a TAKKE BbIABUTATh MMPEAITIOJIOXKCHUA O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pa6ora ¢ undopmanueii:

BBISBJIATH Ae(PUIIMTHI HHPOPMAIUH, TaHHBIX, HEOOXOAMUMBIX JJIsi OTBETa Ha BOMPOC U IJIA
peueHus 3axaqu,

BBIOMpaTh HMH(OpPMAIMIO W3 HCTOYHUKOB Pa3NUYHBIX THUIIOB, aHAIM3UPOBATH,
CUCTEMATHU3UpPOBaTh U MHTEPHPETUPOBATH HMHPOPMAIMIO pa3IMYHbIX BHAOB U  (GopM
MIPE/ICTABIICHHUS;

CTPYKTYypUpOBaTh  MH(pOpPMAIMIO, TPEICTaBIsITH €€ B  pa3IUyHBIX  Qopmax,
WLTIOCTPUPOBATH TpadUUeCcKH;

OLICHMBATh HAA&KHOCTh HMHPOPMAIMM IO CaMOCTOSITENbHO  C(HOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMMyHnKaTHUBHBIE yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUSA

Oo01enue:

BOCIIPUHUMATH U (OPMYIUPOBATH CYKIEHUS B COOTBETCTBHH C YCIOBUSMHU U IENISIMHU
06HleHI/I$I, SICHO, TOYHO, T‘p&MOTHO BI)Ipa)KaTI) CBOHO TO'—IKy 3peHI/I${ B yCTHBIX U IIMCBMCHHBIX
TEKCTax, 1aBaTh MOSICHEHUS 110 X0y PEIICHUs 3a/1a4i, KOMMEHTUPOBAThH MTOJIyYEeHHBIN PEe3yJIbTaT;

B XOJIe OOCY’KJIEHUS 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOH TE€MbI, MPOOJIEMHI,



pemaeMoi 3aJa4d, BBICKA3bIBAaTh WJICH, HALCJICHHBbIE HA MOMCK PELICHUS, COMOCTAaBIATH CBOU
CYXJIEHUS C CYXKIACHUSAMHU JPYTUX YYaCTHUKOB JMANOra, OOHapy>KUBaTh pa3jindve U CXOJCTBO
MO3UIHI, B KOPPEKTHOH opMe GOopMyIIMPOBATH Pa3HOTIACHS, CBOM BO3PAXKECHUS;

IIPECTABIIATh PE3YJIbTAaThl PEIICHUs 3ajaud, 3KCIEPUMEHTa, HUCCIEIOBaHUs, MPOEKTa,
CaMOCTOSITENILHO BHIOMPATh (pOpMaT BBICTYIIJICHUS ¢ YYETOM 3aj1a4 IPE3eHTALUU U 0OCOOEHHOCTEN
ayJIuTOPUH.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranuszaums:

COCTABIIATH IUIAH, AITOPUTM PpEIICHUS 3aJaud, BHIOMpPATh CHOCOO pemeHus ¢ y4eTom
UMEIOLINXCS PECYypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBAaTb U KOPPEKTUPOBATH
BapUaHTHI pPEHICHUH ¢ y4€TOM HOBOM MH(pOpPMALIUH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

BJIQJICTh HABBIKAMH [TO3HABATEIBHON pedieKCun Kak 0CO3HAHMS COBEPIIAEMbBIX ICHCTBUI
U MBICIUTENbHBIX TPOIECCOB, HUX pE3yJbTaTOB, BIAJETh CIHOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIA ITpoLiecca U pe3ysbTaTa PEeIIeHNUss MATEMATUYECKOM 3a1a4H;

NpeABUAECTh TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYTh IPH PELICHUM 3a/]1a4d, BHOCHUTh
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, AHHBIX, HAMIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yJbTaTa LEIM U YCIOBUSAM, OOBICHATH NPUYUHBI
JOCTHKEHUS WM HEJOCTHKEHUS PEe3yIbTaTOB JESTEIbHOCTH, HAXOUTh OMIMOKY, 1aBaTh OI[CHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eITEIbHOCTD:

MOHUMATh U HMCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHON M MHAWBUAYAIBHOW PabOTHI IpH
pelieHny y4deOHBIX 3a/]ay, MPUHUMATh IIellb COBMECTHOM JEATEeIbHOCTH, IUIaHUPOBATH
OpraHU3aIMI0 COBMECTHOM pPabOThI, pacmlpeneisTh BUABI padOT, JOrOBapUBATHCS, OOCYKIATh
MPOLIECC U PE3YNIbTAT paboThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopMax paboThl (0O0CYX ICHHS, OOMEH MHEHUH, «MO3TOBBIC
HITYPMBI» ¥ UHBIE), BBITTOJIHATH CBOO YAaCTh paOOTHI M KOOPAUHUPOBATh CBOU AEUCTBUS C IPYTUMHU
WIeHaMU KOMaHJbl, OIIEHMBAaTh KAaueCTBO CBOET0 BKJIaJa B OOIIMHA HPOAYKT MO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

MHNPEAMETHBIE PE3YJBbTATbBI

K xoniry 10 kiaacca o0ydaromuiicss HAyUYnUTCS:

. CBOOOJTHO OIEPUPOBATH OCHOBHBIMU MOHSTHSIMU CTEPEOMETPUM MPU pPEILICHUU
3a/1a4 U MPOBEJIEHUU MaTEMaTUYECKUX PACCYKIECHUM;

. IPUMEHATh AKCHOMBI CTEPEOMETPUM M CIEACTBUS W3 HHUX IPU PEUICHUH
FeOMETPUUECKUX 3a]ay;

. KJaccu(UIUpPOBaTh B3aUMHOE PpACMOJOXKEHHE TMpPSAMBIX B  IPOCTPAHCTBE,
IUIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

. CBOOOJTHO ONEpPUPOBATh MOHATUSMH, CBA3aHHBIMU C YIJIaMH B TPOCTPAHCTBE:
MEX1y MPSMBIMH B IPOCTPAHCTBE, MEXKAY MPSIMON U TNIOCKOCTHIO;

. CBOOOJTHO OTIEPUPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOTOI'paHHUKAMU;

. CBOOOJHO pacro3HaBaTh OCHOBHBIE BBl MHOTOTPAHHUKOB (IIpU3Ma, MUpaMUAa,
pSAMOYTOJIBHBIN Mapasenenunen, kyo);

. KJIaCCU(UIIMPOBATh MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS ISl KJIaCCU(PUKAIUY;

. CBOOOJTHO ONEpUpPOBATh MOHATHSAMHU, CBA3aHHBIMU C CEUEHHEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

. BBITNOJHATh IapaJIJIEIbHOE, LEHTPaJbHOE M OPTOTOHAIBHOE IPOEKTHPOBAHUE
¢buryp Ha MI0CKOCTh, BBIIOJIHATH U300pakeHUsl (PUTyp Ha IITOCKOCTH;

. CTPOUTb CEYEHHMsS] MHOTOTPAHHMKOB DAa3JIMUYHBIMH METOJAaMH, BBIIOIHAITD

(BBIHOCHBIE) TIJIOCKHE YEpPTEKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (DUTYp: BUA CBEPXY, COOKY,



CHH3Y;

. BBIUNCIIATh IUIOIIAAM IMOBEPXHOCTEM MHOTIOIPDAaHHUKOB (TpU3Ma, NUPaMUJA),
reOMETPUYECKUX TeJI C IPUMEHEHUEM (HopMy;

. CBOOOJTHO ONEPUPOBATH MOHATHSAMH: CUMMETPHUS B MPOCTPAHCTBE, IEHTP, OCh U
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBI;

. CBOOOJTHO ~ ONEpUPOBATH TMOHATHAMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJMHATaM B IIPOCTPAHCTBE;

. BBITOJIHATH IEHCTBUS HaJl BEKTOPaMU;

. pelaTe 3a7a4n Ha JOKa3aTeJbCTBO MATEMAaTUYECKUX OTHOLICHUH U HAXOXKICHHE

F€OMETPUUYECKUX BEIMYUH, IPUMEHSS U3BECTHBIE METO/IbI IIPU PELLIEHUU MAaTEMATUUYECKUX 3a7a4
MOBBIILIEHHOT'O U BBICOKOT'O YPOBHS CII0KHOCTH;

. IPUMEHATh  INPOCTEHIIME  MpPOrpaMMHbIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a/aY;

. U3BJICKaTh, IPEOOpa3oBBIBATH M MHTEPIPETUPOBATH  MHPOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEICTABICHHYIO Ha YePTeKaxX U PUCYHKAX;

. IPUMEHSTh IOJYyYEHHbIE 3HAHUS HA IPAKTHKE: CpPaBHUBATh M AHAJIU3UPOBATH
peanbHble CHUTYyallMM, HPUMEHATh W3YYEHHbIE IMOHATHA B IPOIECCE I[IOMCKA PELICHUs
MaTeMaTHYeCKU CPOPMYIMPOBAHHON TPOOIEMBI, MOJICIUPOBATh PEAIbHBIE CUTYaIlMHd Ha SI3BIKE
F€OMETPUH, UCCIIEIOBATh MOCTPOCHHBIE MOJEIH C UCIOJIB30BAHUEM I'€OMETPUUECKUX MOHITHI 1
TEeOopeM, amnapata ajireOppl, pelaTh NPAKTUUECKHUE 3a/ladM, CBSI3aHHbIE C HAXO0XKJIECHHUEM
F€OMETPUUYECKHUX BEJINYUH;

. UMETh MPeICTaBICHHsI 00 OCHOBHBIX 3Tallax Pa3BUTHUS FEOMETPUM KaK COCTaBHOM
yacTu (hyHJAaMeHTa pa3BUTHS TEXHOJIOTHUH.

K xonmy 11 kiaacca oOyyaronuiicss HAyYuTCs:

° CBO6OI{HO OIICpHUPOBATH IIOHATHUAMU, CBA3aHHBIMU C HHHHH[{pH‘IGCKOﬁ,
KOHMUYECKOW U chepruecKoil MOBEPXHOCTAMHU, OOBACHATH CIIOCOOBI MTOJTyUSHHUS;

° ONCpupoOBaTh IOHATUAMHU, CBA3AHHBIMU C TCJIaMU BpallCHUA: HTUJIUHAPOM,
KOHYCOM, chepoii U mapom;

. pacrno3HaBaTh Teja BpalleHus (LMIMHApP, KOHYC, cepa M map) U OOBACHATH
CHocoObI MOTYYEHHUS TeJl BPALLCHUS;

. KJIaccu(pUIUpPOBaTh B3aUMHOE PACIOJI0KEHHUE CPEPBI U MIIOCKOCTH;

. BBIYUCIIATh BEIMYMHBI 3JIEMEHTOB MHOTOI'PAaHHHMKOB U TEJ BpAIIEHUs, 00bEMBI U

IUIOHIAI  TOBEPXHOCTEW MHOTOIPAaHHUKOB M TeNl BpallCHMs, TEOMETPUYECKHX Tel C
npUMEHEeHHEM (OpMyIT;

. CBOOOJHO ONIEPUPOBATH MOHATUSAMH, CBA3aHHBIMU C KOMOMHAIIMSIMU TEJT BPAIICHUS
U MHOTOI'DAaHHMKOB: MHOTOTPAaHHUK, BIIUCAHHBIA B chepy M ommcaHHBIN OK0JIO cdepsl, chepa,
BIIMCAHHAsl B MHOTOTPAHHUK WUJIU TEJIO BPAIICHHUS;

o BBIUMCIISATh COOTHOIICHUS MEXIy IUIOHIAASMU TIOBEpXHOCTEH U 0o0BEMaMu
MMOJO0OHBIX TEM;
o n300paxaTh M3ydaeMble (PUTypbI, BBIOJHATH (BHIHOCHBIE) MJIOCKHE YEPTEKHU U3

PUCYHKOB MpOCTHIX OOBEMHBIX (GUIYp: BUA CBEpXy, COOKY, CHHU3Y, CTPOUTbH CEUEHUS Tell
BpalCHUS;

. U3BJIEKAaTh, HMHTEPHPETUPOBATH UM  IpeoOpazoBbBaTh  HWHGMOPMALHIO O
IPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTypax, MPeICTaBICHHYIO Ha YepTeKax U PUCYHKAX;

. CBOOOHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;

. BBITOJIHATH ONIEPALIMM HAaJl BEKTOpaMH;

. 3a/1aBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPJAUHAT;

. pelaTe reoOMETPUYECKHE 3aJaud Ha BBIYHMCICHUE YTJIOB MEXIY MNPSAMBIMH M

IIJIOCKOCTAMM, BBIYHCIICHHEC paCCTOSIHI/IfI OT TOYKH [0 IIJIOCKOCTHU, B LECJIOM, Ha NPHUMCHCHUC
BCKTOPHO-KOOPAUHATHOI'O METO/1a ITPU PCUICHUH,
° CBO60}1HO ONCpHUPOBATH IMOHATUAMU, CBA3AHHBIMU C JIBUKCHHUEM B IIPOCTPAHCTBE,



3HaTh CBOMCTBA JIBM)KCHHIA,

. BBINOJIHATH N300pa’KEHUS] MHOTOTPAHHUKOB U TEJ BPALICHUS TPHU MapauIeIbHOM
nepeHoce, MeHTPATbHOW CUMMETPUH, 3€PKAJIbHONH CUMMETPUH, TIPU TIOBOPOTE BOKPYT MPSIMOMH,
npeoOpa3oBaHus MOI00US;

. CTPOUTHh CEUEHHS MHOTOTPAHHHUKOB M TEJl BpaIlCHHUS: CEUYCHUS IUIUHIpA
(mapamieNbHO M TMEPIEeHIUKYJISIPHO OCH), CEYeHHUs KOHyca (mapajielbHble OCHOBAaHUIO U
MIPOXOJISIINE Yepe3 BEPIINHY ), CEUCHHS 1I1apa;

° HCIIOJIB30BATh MCTOABI ITOCTPOCHUS CCUCHUIA: MCTOo CJICA0B, MCTOL BHYTPCHHETO
IMPOCKTUPOBAHUA, METOI IIEPECHOCA CCKYH_[Cﬁ IIJIOCKOCTH,

° JOKa3bIBATh I'COMCTPUUCCKNUC YTBCPKACHUAA,

° IMPUMCHATh T'COMETPHUYCCKUC (baKTBI A pe€ICHUA CTEPCOMETPUUCCKHUX 3alaady,

MPEIOJIATAOIINX HECKOJIBKO IIAaroB PEIICHUs, eCIU YCIOBUS MPUMEHEHUS 3a/IaHbl B SBHOU U
HesBHOU (opme;

. pelaTh 3a7a4d Ha JOKA3aTeIbCTBO MATEMATHICCKUX OTHOIICHUN U HAXOXKICHHE
TCOMETPUYCCKUX BEITHYHNH;

. MPUMEHSTH IPOrPAMMHBIC CPECTBA U JICKTPOHHO-KOMMYHHUKAIIMOHHBIC CHCTEMBI
IIPU PEIICHUU CTEPEOMETPHUECKUX 3a]1ay;

. MPUMCHSTh TOJIyYCHHBIC 3HAHUS Ha IMPAKTUKE: CPABHHUBATh, aHAIM3UPOBATH H
OLICHUBATh pPEaJbHBIC CUTYaIlMH, MPUMCHATh HM3YYCHHBIC TIOHSTHS, TEOPEMBI, CBOMCTBAa B
MpOIleCCe TIOMCKA PEHICHUS MaTeMaTHYecKd C(HOpPMYITHpPOBAHHOW MPOOIEMBI, MOJCIHUPOBATH
peajbHbIE CUTYaIlUU Ha SI3bIKE TEOMETPUH, UCCIIEIOBATh IIOCTPOCHHBIC MOJICIIU C UCTIOIb30BaHUEM
TCOMETPHUYCCKHUX IIOHSATUH M TEopeM, ammapara aiureOphl, pemarh MPaKTHYCCKUE 3a/1adH,
CBSI3aHHBIC C HAXOXK/ICHHEM T'€OMETPHUCCKUX BEIIMYHH;

. UMETH MPEJICTaBICHMSI 00 OCHOBHBIX 3TaIlaX Pa3BUTHUS TEOMETPHH KaK COCTAaBHOM
4acTH (yHIaMeHTa Pa3BUTHS TEXHOJOTHIA.



4. TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

No HanMeHOBaHMe Pa3/IelioB i TeM PorpamMmbl || Konn4ecTBo 4acoB | DnekTpoHHbIE (U(POBLIE)
n/m Bcero| KontposbHbie [pakTryeckue 00pa3oBaTeNbHbIC PECYPChI
paboThI paboThI
|1 HBBG[{GHI/IG B CTEPEOMETPHIO H 23 H 1 H H[[]]
2 BzauMHOE pacnonoKeHnue IpsMbIX B 6 1 (1
IPOCTPAHCTBE
3 |[[TapamienbHOCTh MPSMBIX M IUIOCKOCTEH B 8 (0]
IPOCTPAHCTBE
4 [MeprieHIMKYISPHOCTD MPSIMBIX M IIOCKOCTEH B 25 [11]
IPOCTPAHCTBE
|5 HYFJIH 1 PacCTOSAHUS H 16 H 1 H H[[]]
|6 HMHOFOFpaHHI/IKI/I H 7 H 1 H H[[]]
|7 HBCKTOpH B IIPOCTPAHCTBE H 12 H H H[[]]
8  |[TloBropeHue, 0600UIEHHIE U CHCTEMATU3ALIUS 5 2 [[1]
3HAHUU
|OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME || 102 | 6 I 0 [

TEMATHYECKOE INTAHUPOBAHMUE 11 KJIACC

Ne || HaumeHnoBaHuME pa3fenoB U TEM MIPOTrpaMMBbl ‘ KommuecTtBo vacoB ‘ OnexTpoHHbIe (1M pOBbIe) 00pa3oBaTeNbHbIE
n/n Beero|| KouTposbHbIe [IpakTuuecKue pecypeel
paboThI paboThI
|1 HAHanHTquCKasI TeOMETPHS H 15 H 1 H H[[]]
2 [ToBTOpenue, 0600IIeHNE U cucTeMaTH3amus|| 15 1 [[1]
3HAHUM

3 ||06wéM MHOrorpannuka | 17 | 1 I [l




Ne || HammeHOBaHMe pa3aenoB ¥ TEM MPOTrPaMMBbl ‘ KommuectBo yacos ‘ OnekTpoHHbIe (LU(POBHIE) 00pa3oBaTEIbHbIC
n/m Bcero| KontponbHble I[IpakTHyeckue PeCypChI
paboThI paboThI
4 |[Tena pamenus | 24 | 1 [[i!
5 [Tnoma i MOBEPXHOCTH M 00BEMBI KPYTJIbIX || 9 1 [11]
TEI
6 |temicers L5 | 1 |
7 [ToBTOpenue, obo0Imenne u cucremaTuzanus| 17 2 (]
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 102 8 0
[TPOI'PAMME
5. MMIOYPOUYHOE INTAHUPOBAHHUE 10 KJIACC
No Tema ypoka KonnuectBo wacos ‘ Hara DIEeKTPOHHBIE
n/n Bceero| Kontposbhsie | [Ipaktuueckue || 13YICHIA nHpposbie
paGOTHI PaGOTEI oOpa3oBaTenbHbIE
pecypcsl
1  ([[OcHOBHBIE TpaBMIIa N300pAKEHHS HA PUCYHKE TNIOCKOCTH, 1 (1
NapajuIeNbHBIX IPSIMbIX (OTPE3KOB), CEpEANHBI OTpe3Ka]|
2 ||[[[IToHsiThst cTepeOMETPHH: TOYKA, MPSMasi, IIIOCKOCTb, 1 (1
npoctpancTBo. OCHOBHBIE MTpaBUIIa H300paKEHUS HA PUCYHKE
TUIOCKOCTH, MapajIebHbIX MPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3kal]]
3 |[[ITonsTHA: MEpeceKaromrecs IOCKOCTH, TePECEeKaOIINECs 1 (1
npsiMasi ¥ TIOCKOCTh; MOTYNPOCTPAaHCTBO] |
4 |[[TToHsTHS: IepeceKaloINecs TIOCKOCTH, IEPECeKaroIInecs 1 (]
npsAMas ¥ MI0CKOCTh; MOJIYIIPOCTPAHCTBO] |




No Tema ypoka KonnuectBo yacoB ‘ JHara DIJIEKTPOHHBIE
n/m Bcero|| Kontponshsie | [Tpaktuueckue ||A3YICHAA uidposbie
paBoOTHI paBOTHI oOpa3oBaTeNbHbIC
pecypchl
5 ||[[[MHororpanHuk#, n300pakeHHE MPOCTEUIIINX 1 (1
MPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIINX 00BEKTOB]]
6 ||[[MHOrorpaHHHKH, H300payKCHHE POCTEUIIINX 1 [
MPOCTPAHCTBEHHBIX (PUTYD, HECYIIECTBYIOMIX O0BEKTOB] |
|7 ”[[AKCI/IOMH CTEPEOMETPUU U NIEPBBIC CIEICTBHS U3 HUX]] H H H H H[D]
|8 ”[[AKCI/IOMH CTEPEOMETPHUHU U MEPBBIEC CICACTBUS U3 HUX] | H H H H H[D]
9 |[[AxcuOMBI CTEpEOMETPHUU U MEPBbIE caeACcTBUS U3 HUX. CIIOCOObI (1
3aJlaHus OPSMBIX U IUIOCKOCTEH B pocTpaHcTe. OO03HaueHus
MPSAMBIX U MJIOCKOCTEH ||
10 |[[M300pakeHme ceueHui MUpaMuIbl, KyOa v IPU3MBI, KOTOpPbIE 1 (1
MPOXOJAT uepe3 ux péopa. M3o0parkeHue nepeceyeHus
ITOJIyYEHHBIX IIJIOCKOCTEN. PackpaimmBaHue NOCTPOEHHBIX CEYEHUN
pa3HBIMU LIBETaMH ||
11 |[[M300pakeHue ceueHuil nmupaMuipl, Kyoa U Ipu3MBbl, KOTOpPbIE 1 [l
MPOXOAAT uepe3 ux péopa. Mzobpakenue nepecedeHus
IIOJIyYEHHBIX IUIOCKOCTEN. PackpaiinBanyue MOCTPOEHHBIX CEYEHUN
pPa3HBIMHU [IBETaMH ||
12 |[[U300pakeHre CeUeHUiT MUpaMuIbl, KyOa U PU3MBbI, KOTOpPbIE 1 (1
MPOXOJAT uepe3 ux péopa. M3o0parkeHue nepeceueHus
ITOJIyYEHHBIX IIJIOCKOCTEN. PackpalmmBaHue NOCTPOEHHBIX CEYEHUIN
pa3HBIMU LIBETaMH ||
13 |[[M300pakeHre ceueHUi MUpaMuIpl, KyOa v IPU3MBI, KOTOpPEIC 1 (1
MPOXOJAT uepe3 ux péopa. M3o0parkeHue nepeceueHus
MOJYYEHHBIX IUIOCKOCTEN. PackpammBane MOCTPOCHHBIX CEUYCHHI
pa3HBIMU LIBETaMH ||
|14 ”[[MGTOI[ CJIEJIOB JIJISl TIOCTPOCHUS CEUeHUH || H 1 H H H ‘@]




No Tema ypoka KonnuectBo yacoB JHara DIJIEKTPOHHBIE
n/n Bcero|| Kontponbnsie || [Ipaktudeckue || 13Y1CHAA nudpoBre
paBoOTHI paBOTHI oOpa3oBaTeNbHbIC
pecypchl
15 |[[Metox cieqoB aJis ocTpoeHus ceueHuit. CBoiicTBa 1 (1
MEePECEUCHUH MPSAMBIX U TIJIOCKOCTEH | ]
16 |[[Merox cienoB aiist mocTpoeHus ceueHuii. CBoiicTBa 1 (1
MEPECCUCHH I MPSIMBIX U TNIOCKOCTEH ||
17 |[[ITlocTpoeHue ceueHuit B mupamue, Kyoe mo TpéM ToukaM Ha 1 [
p&opax. Co3ianue BRIHOCHBIX YEPTEIKEH U 3aIHCh IIaroB
MOCTpOEHUs ||
18 |[[IIocTpoeHue ceueHuit B mupamue, Kyoe mo TpéM ToukaM Ha 1 [
pé6pax. CoznaHne BHIHOCHBIX YEPTEKEN U 3aMKCh I1aroB
MOCTPOEHUs | |
19 |[[TIocTpoeHue ceueHuit B mupamuie, Kyoe mo TpéM ToUkaM Ha 1 (1
pé6pax. CoznaHne BHIHOCHBIX YEPTEKEN U 3aMKCh I1aroB
MOCTPOEHUs | |
20 ||[[TIocTpoeHue ceueHuii B mupaMue, Kyoe mo TpéM ToukaM Ha 1 (1
p&bpax. Cozanue BRIHOCHBIX UYEPTEKEH U 3aHCh 11aroB
MOCTpOEHUs | |
21 |[[TToBTOpeHHe IaHUMETPUH: TeopeMa o MPOMOPIIHOHATBHBIX 1 (]
otpeskax. [logoOue TpeyronbHUKOB] |
22 |[[TToBropenue mianumerpun: Teopema Menenas. PacueTs B 1 (]
CCUCHUSX HA BRIHOCHBIX YepTexkax. McTopus pa3BUTHS
IJIAaHUMETPUH U CTEPEOMETPUN ||
|23 ”[[KOHTpOJ'IBHaﬂ pabota "Akcnomsl crepeomerpun. Ceuenus'"|] ‘ H 1 |[[|]
24 |[[B3anMHO€ PACIIOIIOKEHHE PSAMBIX B IPOCTPAHCTBE. (1
CkpemuBatoniuecs npsiMbie. [Ipu3Haky CKpEIUBAIOIINXCSI
npsambIx. [lapannensHbie TpsiMble B MPOCTPAHCTBE] |




No Tema ypoka KonnuectBo yacoB JHara DIJIEKTPOHHBIE
n/n Bcero|| Kontponbnsie || [Ipaktudeckue || 13Y1CHAA nudpoBre
paBoOTHI paBOTHI o0pa3oBaTebHbIe
pecypchl
25 |[[[Teopema o CylieCTBOBaHUU U €ANHCTBEHHOCTHU MPSIMOM 1 (1
napajiesIbHOM JaHHOM MPSMOi, MPOXoAsIIeH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIEXKAIlled Ha JaHHOM npsmoi. Jlemma o
NIepeCceyeHNH NapauIeIbHbIX NPSMBIX JIOCKOCTHIO] |
26 ||[[[TapamienbHOCTD Tpex NpsMbIX. Teopema o TpEX mapaiesbHbIX 1 (1
npsiMbIX. Teopema 0 CKpeIUBarOIIUXCs IPAMBbIX ||
27 |[[TTapamnensHOe mpoekTupoBaHue. OCHOBHBIE CBOWCTBA 1 (1
napajuieIbHOTO MPOEKTHpOBaHus. M300paxenne pasHbIX GUryp B
napajieIbHON MPOEKIUu | |
28 ||[[LlenTpanbHas MpoeKMs. YTOJ C COHAIIPABICHHBIMH cTOpoHamHu. | 1 (1
VYron Mexay npsiMbIMu | |
29 |[[3amaum Ha DOKA3ATEIBCTBO U MCCIIECIOBAHUE, CBSI3AHHBIE C 1 (1
pacIoyio’keHNeM MPSIMbIX B IPOCTPaHCTBE] |
30 |[[ITonsTHA: MapauIeIbHOCTD IPSIMON M INIOCKOCTH B 1 (1
npoctpaHcTBe. [Ipu3Hak napanieabHOCTH MPSIMOM U IJIOCKOCTH.
CBoiicTBa MapajyIeIbHOCTU MPSMOM U TUIOCKOCTH ||
31 |[[I'eomeTpHrueckue 3a1a4n Ha BEIYMCICHUE U TI0OKAa3aTEIbCTBO, 1 (1
CBSI3aHHBIE C APAUICIIEHOCTHIO MPSAMBIX M IIOCKOCTEH B
pocTpaHcTie] |
32 |[[TTocTpoeHue cedeHus1, MPOXOIAIIETO Yepe3 JaHHYIO MPSIMYIO Ha 1 (]
YepTekKe U NapajyieIbHOro APyrou npsiMou. Pacuér oTHomeHwmit] |
33 |[[ITapamutenbHast MpOEKIHMs, TPUMEHEHHUE IS IIOCTPOCHUS 1 (1
ceueHMi KyOa u nmapauienenumneaa. CBoiicTBa napajienenunenaa u
MPpU3MBI| |
34 |[[TTapamnenbHbIe MIOCKOCTH. [IpU3HAKK MapauIeIbHOCTH ABYX 1 (]

IIJIOCKOCTEH ||




No Tema ypoka KonnuectBo yacoB ‘ JHara DIJIEKTPOHHBIE
n/n Bcero|| Kontponbnsie || [Ipaktudeckue || 13Y1CHAA nudpoBre
paBoOTHI paBOTH oOpa3oBaTebHbIC
pecypcsl

35 |[[Teopema o nmapamuienbHOCTH U €UHCTBEHHOCTH IUIOCKOCTH, 1 (1
MPOXOJISIICH Yepe3 TOUKY, He MPHHAIICKAIIYIO JaHHOM
IJIOCKOCTH | CJICACTBUS U3 Hee]|

36 |/[[CBoiicTBa mapauIeNbHBIX INIOCKOCTEN: O MAPAICIIEHOCTH 1 (1
MPSIMBIX TIEPECCUCHHS TTPU TIEPECCUCHHUH JIBYX IMapauICIbHBIX
TIJIOCKOCTEH TpeThei] |

37 |[[ColicTBa mapauieibHBIX TNIOCKOCTEH: 00 0Tpe3Kax 1 [
napauIebHBIX MPSIMBIX, 3aKJTFOUEHHBIX MEXKTY TTapalieIbHbIMH
IUIOCKOCTSIMU; O TIEPECCUCHUH TIPSIMOM € JIBYMSI ITapauIeIbHBIMU
TIJIOCKOCTSIMU | |

|38 H[[HOBTOpeHHe: teopema [Tudaropa Ha mockoctu] | H 1 H H H H[[|]

|39 ”[[HOBTOpeHHe: TPUTOHOMETPHS IPSIMOYTOJIBHOTO TPEYTOJIbHUKA] | H 1 H H H H[D]

|4O ”[[CBOFICTBa Ky0a U IpAMOYTOJILHOTO Napajulesienunenal] H 1 H H H H[D]

41 |[[Borurcnenue IaUH OTPE3KOB B KyOe U MPSIMOYTOIEHOM 1 (1
napajuienenumnesne|]

42 |([[TIepneHIUKYIIPHOCTD MPSIMOi 1 TuTOCKOCTH. [TpHr3HaK 1 (1
NEePIECHIUKYIISIPHOCTH MPSIMOH U TIIOCKOCTH ||

43 |([[TIepneHOUKYIIPHOCTD MPSIMOi 1 TuTOCKOCTH. [TpH3HaK 1 (1
NEePICHIUKYJISIPHOCTH MPSIMOH U IIIOCKOCTH ||

44 |[[Teopema o CyIIeCTBOBAaHHH M €AMHCTBEHHOCTH TPSIMOH, 1 (1
MIPOXOASAIIEH Yepe3 TOUKY IMPOCTPAHCTBA U MEPIICHIUKYJIIIPHON K
MIJIOCKOCTH ||

45 |[[[ImockocTu ¥ TepIEHAUKYIISIPHBIE UM MPSMBIC B 1 (]
MHOTOTpaHHUKaX | |

46 |[[[ImockocTu ¥ IEpIIEHAUKYIISIPHBIE UM MIPSIMBIC B 1 (]
MHOTOTpaHHUKaX | |




No Tema ypoka KonnuectBo yacoB ‘ JHara DIJIEKTPOHHBIE
n/m Bcero|| Kontponshsie | [Tpaktuueckue ||A3YICHAA uidposbie
paBoOTHI paBOTH oOpa3oBaTebHbIC
pecypcsl
47 |[[Mepnenaukynsp u HakiaoHHas. [locTpoeHue neprneHauKysipa u3 | 1 (1
TOYKH Ha MIPSAMYIO] |
48 |([[TTepnenmukyisip U HaKJIOHHAsA. [locTpoeHue nepneHauKyaspa u3 || 1 (1
TOYKH Ha NPSIMYI0] |
|49 ”[[TeopeMa 0 TpE€X MepIreHIuKyJsapax (mpsmas u oopatHas)]] H 1 H H H H[D]
|50 ”[[TeopeMa 0 TpE€X MepreHIuKyJsIpax (mpsmas u ooparHas)]] H 1 H H H H[D]
|51 ”[[Yron MEXY CKPEUIUBAOIIMMUCS TIPSMBIMHU | | H 1 H H H H[D]
52 |[[TTonck mepneHuKYISIPHBIX MPSMBIX C TOMOIIBIO 1 (1
NEePIEHAUKYISIPHBIX IIOCKOCTEH] |
|53 ”[[OpTOFOHaJ'IBHOC MIPOCKTHPOBaHNUE | | H 1 H H H H[D]
54 |[[Tloctpoenue ceuenuit Kyba, MpU3Mbl, IPABUILHON MUPAMUIBI C 1 (01
MTOMOIIIBIO OPTOTOHATLHOMN MPOEKITHH ||
55 |[[[[[TocTpoeHue ceueHuit Kyda, mMpU3MBbL, TPABUILHON MUPAMUIBI C 1 [
MTOMOIIIBIO OPTOTOHATIBLHOM MPOEKIIHH ||
56 |[[CummeTpus B IPOCTPAHCTBE OTHOCUTENIBHO TNIOCKOCTH. 1 (1
ITnockocTu cuMMeTpUil B MHOTOTpaHHUKaX ||
57 |[[TIpu3Hak nepHeHIuKyIIPHOCTH IPSIMON U MIIOCKOCTH KaK 1 (1
CJIEICTBHE CHMMETPHH ||
58 |[[TIpaBuibHBIE MHOTOTPAaHHUKH. Pacu€T paccTosIHUI OT TOUKH 10 1 (1
MJI0CKOCTH ||
59 |[[ITpaBribHBIC MHOTOTPAaHHUKH. Pacyér pacCTOSIHUIN OT TOYKH JI0 1 [1
MIJIOCKOCTH ||
60 |[[Crtoco0BI OMYCTUTH MEPIEHANKYISPBI: CAMMETPUS, CABHUT Touku | 1 (]
0 MapajuIeIbHON TPSIMOH ||
|61 ”[[CI[BI/IF 10 HemapaJieNbHON MpsAMOil, M3MEHEHHE pacCTOsIHU] ] H 1 H H H H[[l]




No Tema ypoka KonnuectBo yacoB JHara DIJIEKTPOHHBIE
n/n Bcero|| Kontponbnsie || [Ipaktudeckue || 13Y1CHAA nudpoBre
paBoOTHI paBOTHI o0pa3oBaTebHbIe
pecypesl
62 ||[[KounTponbHas pabota "B3anmMHoe pacnosnokeHue IpsMbIX U 1 1 (1
IJIOCKOCTEH B mpocTpaHcTBe"]]
63 ||[[[IoBTOpEeHuE: yron Mex 1y NpsMbIMU Ha MJIOCKOCTH, 1 (1
TPUTOHOMETPHSI B IPOM3BOJILHOM TPEYTOJIBHHUKE, TEOpEMa
KOCUHYCOB] |
64 |[[IIoBTOpeHHE: Yron MEKAY CKPELIMBAIOIIMMUCS IPSIMBIMH B 1 (1
MPOCTpaHCTBE] |
65 ||[[['eomeTprueckue METO bl BEIUMCIICHUS yIiIa MEX1y NPSIMbIMH B 1 (1
MHOTOTpaHHUKaX | |
66 |[[dByrpanusiii yron. CBOWCTBO JIMHEHHBIX YIJIOB ABYTPAHHOTO 1 (]
yraal]
67 |[[IIepnenaukynspHble mIockocTH. CBOWCTBA B3aUMHO 1 (1
NEPIEHAUKYISIPHBIX MIO0CKOCTEH] |
68 ||[[[Ipu3HaK nepneHuKyIIPHOCTH IIOCKOCTEH; TeopeMa o npsmoit | 1 (01
IepECEUYECHMS ABYX IJIOCKOCTEN MEPIEHIUKYJIISIPHBIX TPETHEN
MIJIOCKOCTH ||
69 ||[[[IpsimoyronbpHBIN Mapajuienenumnen; Kyo; n3aMepeHus, CBOHCTBa 1 (1
MPSIMOYTOJIBHOTO NTapasuiesenunenal]
70 ||[[Teopema o auaroHanu NpsSMOYTOJIBHOTO Mapajuleienuneaa u 1 (1
cieacTBre u3 Heé]|
71 |[[CtepeomeTprdeckne U IPUKIAIHBIC 33/1a41, CBI3aHHBIE CO 1 (1
B3aMMHBIM PACHOJIOKEHUEM MPSAMBIX U INIOCKOCTH] |
72 ||[[TIoBTOpEHUE: CKpeIIMBatolIecs IpsaMble, apaielbHble 1 (1

TJTIOCKOCTH B CTAHJIAPTHBIX MHOTOTPaHHUKAX | |




No Tema ypoka KonnuectBo yacoB ‘ Hara DIJIEKTPOHHBIE
n/m Bcero|| Kontponshsie | [Tpaktuueckue ||A3YICHAA uidposbie
paBoOTHI paBOTH oOpa3oBaTebHbIC
pecypehl

73 ||[[ITapa napaienbHBIX IUIOCKOCTEN HA CKPEIIUBAIOIIUXCS MPSIMBIX,|| 1 (1

pPacCTOSIHUE MEXKIY CKPEIIMBAOIUMHUCS PSIMBIMU B TIPOCTHIX

cuTyanusx||
74 ||[[[PaccTostHHE OT TOUKH JI0 IUNIOCKOCTHU, PACCTOSHHUE OT MPSIMO 110 1 (1

TJIOCKOCTH | |
75 ||[[Bprancinenne pacCTOSHUA MEXy CKPEIUBAIOIIUMUCS NMPpsAMbIMH || 1 (1

C TMOMOIIIBIO MEPICHIMKYISIPHON TNIOCKOCTH ] |
76 ||[[TpéxrpaHHbIii yroi, HEPaBEHCTBA IS TPEXTPAHHBIX YIJIOB. 1 (1

Teopema ITudaropa, TeopeMbl KOCHHYCOB U CUHYCOB JJIS

TPEXTPAHHOTO yriia]]
77 ||[[9nemeHTHI cheprudeckoil TeOMETPUH: T€01e3NYEeCKHEe TMHUU Ha 1 (1

3emiel]]
|78 ”[[KOHTpOJ'IBHaH pabora "Yrusl u paccrosHus"]] H 1 H 1 H H H[D] ‘
|79 ”[[CI/ICTeMaTmauH;I 3HaHU# "MHOTrOrpaHHHUK U €ro 3J1eMeHTHI" || H 1 H H H H[D] ‘
|80 ”[[HI/IpaMI/II{a. Bubr mupamu. [pasuibHast mupamusal ] H 1 H H H H[D] ‘
|81 ”[[HszMa. [psimast u HaksTOHHAs TPU3MBL. [IpaBuibHas pu3Mal | H 1 H H H H[[l] ‘
82 |[[TIpsmoii mapaienenuiies], MpsiMOYTOJIbHBIHN MMapauIeIennuet, 1 (1

Kky0]]
|83 ”[[BBIHyKIILIe MHororpanHuku. Teopema Diinepa]| H 1 H H H H[[l] ‘
84 |[[Bsimykiibie MHOTOTpaHHUKH. Teopema Ditnepa. [IpaBuibHbIe U 1 (1

MOJTYIPaBHIbHBIE MHOTOTPaHHHKH | ]
|85 ”[[KOHTponLHaH pabota "MHororpanHuku" ] H H 1 H H H[[l] ‘
|86 ”[[HOH;ITI/Ie BEKTOpPA Ha TUIOCKOCTH U B MIPOCTPAHCTBE] | H H H H H[[l] ‘
[87_J[iCymva_sexropos]] [ | | |r0g |




No Tema ypoka ‘ KonnuectBo yacoB ‘ Hara DIJIEKTPOHHBIE
/1 Bceero|| KonTponshsie || [Tpaktudeckue || 13Y1CHHA nudpoBre
pPAGOTEI paGoThi o0pa3oBareibHbIe
pecypcsl
88 [[[Pasuocts sexropos]] Lt ] | | g |
|89 ”[[HpaBI/IHO napasuienenuresnal] H 1 H H H H[I]] ‘
|90 ”[[yMHOX(eHI/Ie BEKTOpA Ha YUCIIO]] H 1 H H H H[I]] ‘
91 |[[Pa3no>xeHue BeKTOpa Mo 6a3ucy TpEX BEKTOPOB, HE JIeXKAIIUX B 1 [
OJIHOM TIIIOCKOCTH] |

|92 H[[CKaJmpHoe npousBeeHue] | H 1 H H H H[I]] ‘
|93 ”[[BH‘II/ICJ‘IGHI/IG yIJjla MEXJy BEKTOpaMH B IPOCTPaHCTBE] | H 1 H H H H[I]] ‘
|94 ”[[HpOCTeﬁmI/Ie 3a/1a4n ¢ BeKTopamu]| H 1 H H H H[I]] ‘
|95 ”[[HpOCTeﬁmI/Ie 3a/1a4n ¢ BeKTopamu]| H 1 H H H H[I]] ‘
|96 H[[HpOCTefmme 3aj1a4M C BEKTOpamu ] H 1 H H H H[I]] ‘
|97 ”[[HpOCTefHHHe 3aj1a4M C BEKTOpamu|] H 1 H H H H[I]] ‘
|98 H[[O606meHHe Y CHCTEMAaTH3allusl 3HAHHH || H 1 H H H H[[l] ‘
|99 ”[[O606H_IGHI/IG U CHCTEMATU3aIlHsI 3HAHH || H 1 H H H H[[l] ‘
|1OO ”[[HTOFOB&H KOHTpOJTbHAsI paboTa]] H 1 H H H H[I]] ‘
|101 ”[[I/ITOFOBaH KOHTpOJIbHAsI paboTa]] H 1 H H H H[I]] ‘
|102 ”[[O606meHHe Y CHCTEMATH3aIMs 3HAHWIA ] ] H 1 H H H H[I]] ‘
|OBILIEE KOJIJMYECTBO YACOB I10 ITPOTPAMME | 102 | 6 [ 0 | |

MNOYPOYHOE INMIAHUPOBAHHE 11 KJIACC




No Tema ypoka KonnuectBo wacon ‘ Jata || DnexkTpoHHBIE UG POBBIC
n/m Bcero|| Kontponsnsie | [IpakTnueckue || A3YICHAA obpasosatesbHbIe
paboTHI paboThI peCypeel

1 |[[IIoBTOpenue Temsl "KoopanHaThl BEKTOpA Ha INIOCKOCTHU U B 1 (1
npoctpancTse' ||

|2 H[[HOBTOpeHI/Ie tembl "CKaJIIpHOE IPOU3BEICHUE BEKTOPOB" |] H H H H H[D]

3 ||[[TIoBTOpeHue Tembl "Brrauciienne yriia Mexay BEKTOpaMU B (]
npoctpaHcTse"]]

4 |[[IToBTopenue Tembl "YpaBHEHUE NPIMOH, MPOXOAIIEH yepe3 1 (1
nBe TOuku'"]|

5 |[[[YpaBHEHHE TUIOCKOCTH, HOpMaJlb, YPAaBHEHUE IIJIOCKOCTH B 1 (1
oTpe3kax|]

6 |/[[YpaBHEHHE IIIOCKOCTH, HOPMaJIb, ypaBHEHHE INIOCKOCTH B 1 (1
oTpe3kax|]

|7 H[[BCKTOPHOC Ipou3BeICHNUE ] | H 1 H H H H[D]

|8 H[[J’IHHeﬁHHe HEPaBEHCTBA, JIMHEITHOE MporpaMMupoBanue] ] H 1 H H H H[|:|]

|9 H[[J’IHHeﬁHHe HEPaBEHCTBA, JIMHEITHOE MporpaMMHUpoBaHue] ] H 1 H H H H[D]

10 |[[AHanuTHYEeCKHE METOMBI pacuéTa yria MeX.y MPSMBIMH B 1 (1
MHOTOTpaHHUKaX | |

11 |[[AHanuTHYEeCKHE METOMBI pacuéTa yriza MeX.y TUIOCKOCTSIMH B 1 (1
MHOTOTpaHHUKaX| |

12 |[[®opmyna pacCTOSIHHS OT TOYKHU A0 TUIOCKOCTH B 1 (]
KoopauHaTax||

|13 H[[HaxoqueHHe PaCCTOSIHUN OT TOYKH JI0 TUIOCKOCTH B KyOe]] H H H H H[[l]

14 |[[HaxoxmeHue pacCTOSIHUI OT TOYKH /IO TNIOCKOCTH B (]
MpaBWJIbHON nupamuje]|

|15 H[[KOHTponLHaﬂ pabora "AHanutnyeckas reometrpus']] H 1 H 1 H H H[[l]

116 ||[[Ceuenns muororpannnkos: cramaprusie muororpannnku]] | 1 | [ [ [m




No Tema ypoka KonnuectBo wacon Jata || DnexkTpoHHBIE UG POBBIC
n/m Bcero|| Kontponsnsie | [IpakTnueckue || A3YICHAA obpasosatesbHbIe
paboTHI paboThI peCypeel
117 |[[Ceuenns muororpanmukos: merox cienos]] [0
18 |[[[CeueHust MHOTOTPaHHUKOB: CTaHAAPTHBIC INIOCKOCTH, (1
MepeceYeHMs MPSIMBIX U TIOCKOCTEH ] |
19 |[[ITapamienbHble IPsIMBbIE U IUIOCKOCTH: HapauIeIbHbIE 1 (1
ceyeHus ||
|20 ‘[[HapannenLHHe MPSIMBIC U TNIOCKOCTH: PACYET OTHOIICHUH || H[D]
21 |[[ITapayienbHbIe PSMBIE U MFIOCKOCTHU: YTIIBI MEXKITY (1
CKPEIIMBAIOIIMMHUCS TPAMBIMU] |
22 |[IlepnieHauKyIsipHbIE MPSIMbIE U TUIOCKOCTH: CTaHAAPTHbIE 1 [l
napbl MEPIEeHANKYISIPHBIX IIIOCKOCTEH M MPSIMBIX, CHMMETPUHT
MHOT'OTPaHHUKOB] |
23 |[[[IIepnenauKysipHbIe MpsIMbIE U TUIOCKOCTH: TEOPEMA O TPEX 1 (01
neprneHuKysipax||
24 |[[IIepnieHauKyJIspHbIE MIPSIMbIE U TUIOCKOCTH: BBIYMCIEHUS AauH | 1 (1
B MHOTOTpaHHUKaX ||
25 |[[TToBTOpEeHHE: TUIOIAAN MHOTOYTOJILHUKOB, (DOPMYJIBI IS 1 (1
Ioael, cooopakeHust moaoous||
26 |[[IIoBTOpeHME: TUIOIMAAN MHOTOYTOJILHUKOB, (hOPMYJIBI TS 1 (1
101 e, COOOpakeHusI o 100ws ||
27 |[[IToBTOpeHME: TUIOIMAAN MHOTOYTOJILHUKOB, (hOPMYJIBI TS 1 (1
101 e, COOOpakeHHsI TO100ws ||
28 ||[[[Tnomaam cedeHnit MHOTOTPAaHHUKOB: TUTOIIIA TN 1 (]
MOBEPXHOCTEH, pa3pe3aHus Ha 4acTH, COOOpakeHus noaooms||
29 |[[[Inomaau cedeHunii MHOTOTPAaHHUKOB: TUTOIIA TN 1 (]
MMOBEPXHOCTEH, pa3pe3aHus Ha YaCTH, COOOpaKeHUs 1mo00us| |




No Tema ypoka KonnuectBo wacon ‘ Jata || DnexkTpoHHBIE UG POBBIC
n/m Bcero|| Kontponsnsie | [IpakTnueckue || A3YICHAA obpasosatesbHbIe
paboTHI paboThI peCypeel
30 |[[KontponbHas paGora "IloBTOpeHHE: MHOTOTPaHHUKH, ceueHus | 1 1 (1
MHOTOT'paHHUKOB" ||
|31 ‘[[O6’béM tena. O0beM NPSIMOYTOJIBHOTO Napajuiesenunena]] H H[[l]
32 |[[3amaum 06 yaBoeHnH Ky0a, 0 KBaJpaType Ky0a; O TPHCEKIINU (]
yrial|
33 ||[[CtepeomeTpruecKue 3a1a4u, CBI3aHHBIC C 00BEMOM 1 [
IIPSIMOYTOJIbHOTO NIapajuiesenunenal]
34 ||[[I[IpuknagHbie 3302491, CBSI3aHHBIE C BRIYMCICHUEM 00BbEMa 1 [
[IPSIMOYTOJIBHOTO NIapajuienenunenal]
|35 ‘[[O6’béM IPSIMOM TTPHU3MBI | | H H[D]
36 |[[CrepeomeTpruecKkue 3a1a4H, CBSI3aHHBIE C BEIYHCICHUEM (1
00BbEMOB NPsAIMON IPU3MBI] |
37 ||[[TTpuknaxHbIe 3a0a49M, CBA3aHHBIE C 00BEMOM IPSIMOMA 1 (1
MIPU3MBI | |
38 |[[Beuncienne 00bEMOB TEI ¢ TIOMOIIBIO OMPEAETIEHHOTO 1 (01
uHTerpana. O6bEM HaKJIOHHON MPU3MBI| |
39 |[[Beruucienune 006EMOB TEIT C MOMOIIBIO OTMPEAEIEHHOTO 1 (]
uHTerpaia. O6sEM nupamups|]
40 |[[®opmymna 00bEMa HpamMuabl. OTHOIIEHHE 00HEMOB MTUPAMUT 1 (1
¢ o01muM yriaom]]
41 |[[Dopmyrna o6béMa mupamuibl. OTHOMIEHHE 0O0HEMOB MTUPAMHU/T 1 (]
¢ o0muM yriaom]|
42 |[[[CtepeomeTpudecKue 3a1a4n, CBsI3aHHBIE C 00bEMaMHU 1 (1
HaKJIOHHOM IPU3MBI | |
43 |[[[CTepeomeTpHrueCKHUE 3141, CBSI3aHHBIC ¢ 00BEMaMuU 1 (]
nUpaMusl] |




No Tema ypoka KonnuectBo wacon Jata || DnexkTpoHHBIE UG POBBIC
n/m Bcero|| Kontponsnsie | [IpakTnueckue || A3YICHAA obpasosatesbHbIe
paboTHI paboThI peCypeel
44 |[[TIpuknaansie 3amauu 1o teme "O0bEMBI Ten", CBI3aHHBIC C 1 (1
00BEMOM HAKJIOHHOH MPU3MBI] |
45 |[[[Tpuknagnbie 3agaun o Teme "OO0bEMBI TeN", CBA3aHHBIE C 1 (1
00BEMOM TTUpaMU/IbI] |
46 |[[[IpumencHrEe 00HEMOB. BhIuKciIeHHE PACCTOSHHUS 10 1 [
TJTOCKOCTH | |
|47 H[[KOHTpOJH,Ha;[ pabora "O06bEM MHOTOTpaHHUKA'" || ‘ H 1 H ’ H[D]
48 |[[Hunubapryueckas HOBEPXHOCTh, 00pa3yIoIIne [
HAJTUHIPUYECKON MOBEPXHOCTH] |
49 |[[Humuauap. [Tpsmoit kpyrosoii mummHap. [Inomans 1 (1
MMOBEPXHOCTU LUIUHAPA] |
50 |[[Konnueckasi MOBEpXHOCTb, 00pa3yIolIe KOHUUECKON 1 (1
noBepxHocTu. Konycl]]
51 |[[Ceuenue koHyCa IIOCKOCTHIO, MapaUIeIbHOMN MIOCKOCTH 1 (1
OCHOBaHUS ||
52 |[[Yceuénnslii konyc. M300paxeHne KOHYCOB M yCEUEHHBIX 1 (1
KOHYCOB]]
53 ||[[TLmomaas OOKOBO MOBEPXHOCTH U TIOTHOM MOBEPXHOCTH 1 (]
KoHyca]]
54 |[[TImomaas OOKOBOW MOBEPXHOCTH U IOTHOM MOBEPXHOCTH 1 (]
KoHyca]|
55 |[[CtepeomeTprueckue 3a1a4n Ha JOKA3aTEIbCTBO U 1 (1
BBIUUCIIEHUE, TOCTPOCHUEM CEUSHMI IIMINHAPA, KOHYCa]]
56 |[[[CTepeomeTpryeckue 3aJaul Ha JOKA3aTEIbCTBO U 1 (]
BBIYMCIICHHE, TOCTPOCHUEM CEUEHUN [UINHIpa, KOHYCa] |
|57 H[[HpI/IKHaI[HBIe 3a/1a4y, CBSI3aHHbBIE C HUJIMHAPOM]] H 1 H H H H[[l]




No Tema ypoka ‘ KonnuectBo wacon ‘ Jata || DnexkTpoHHBIE UG POBBIC
n/n Bceero|| Kontponbabie || [Ipaktuueckue || A3YICHAA obpazoBatebHEIe
paboTHI paboThI peCypeel

|58 H[[HpI/IKHaI[HBIG 3a/1auy, CBSI3aHHbBIE C LUIMHIPOM]] H 1 H H H H[D] ‘
59 |[[[Cpepa n map]] [ | | |03 |
60 ||[[TIepeceuenue cdepsl U 1mapa ¢ II0ckocThio. Kacanue mapa u 1 [

cdepsl TIOCKOCThI0. By 1 n3o0paxenwue mapal |
61 ||[[[Tepeceuenue cdeprl u mapa ¢ IWIOCKOCThI0. Kacanue mapa u 1 (]

cdepsl TIOCKOCTHI0. By n n3obpaxenue mapal |
|62 H[[YpaBHeHHe cepst. ITnomans cdepst u e yacreit]] H H H H H[[l] ‘
63 J[[[Cummerpus ceppt n mapa]] Lt ] | | g |
64 |[[Crepeomerprueckue 3a1a4n HA JOKA3aTEIbCTBO U (1

BBIYHCIIEHUE, CBSI3aHHBIE CO c(Eepoii M IIapoM, MOCTPOCHUEM HX

CEUYEHUH TUIOCKOCTHIO] |
65 |/[[CTepeomerprueckue 3a/1a4n HA JTOKA3aTEIbCTBO U 1 [

BBIUUCIICHHE, CBSI3aHHBIE CO c(hepoli U mapoM, TOCTPOSCHHEM HX

CEYEHUH MIIOCKOCThIO] ]
|66 H[[HpHKnaz(HHe 3a/1auu, CBSA3aHHbBIE CO chepoit U mapoM] ] H 1 H H H H[[l] ‘
67 |[[[ToBTOpeHunE: OKPYKHOCTH Ha IUIOCKOCTH, BBIYUCICHHS B 1 (1

OKPY>KHOCTH, CTaHJAapTHBIE TO100ws ||
|68 H[[Pa3J‘II/I‘{HLIC KOMOMHALIUMM TeJ BPallleHUsi © MHOTOIPAaHHUKOB] ] H 1 H H H H[[l] ‘
|69 H[[3a;[atm no TeMe "Tena u moBepxHOCTH BpamieHus"|| H 1 H H H H[[l] ‘
|7O H[[3a;[atm no TeMe "Tena u moBepxHOCTH BpamieHus" || H 1 H H H H[[l] ‘
|71 H[[KOHTpOJ'IBHaH pabota "Tena 1 moBepXHOCTH BparieHus"]] H 1 H 1 H H H[[l] ‘
|72 H[[O6’béM uauHApa. Teopema 06 06bEMe PAMOro MITHHAPA] ] H 1 H H H H[[|] ‘
73 ||[[Borurcineare 00bEMOB TEJ ¢ TOMOIIBIO OMPEIETIEHHOTO 1 (]

unTerpana. O6béM KoHyca]]
|74 H[[Hnomazm OOKOBO# M IOJTHOM IIOBEPXHOCTH KOHYycCa]] H 1 H H H H[[l] ‘




No Tema ypoka KonnuectBo wacon ‘ Jata || DnexkTpoHHBIE UG POBBIC
n/m Bcero|| Kontponsnsie | [IpakTnueckue || A3YICHAA obpasosatesbHbIe
paboTHI paboThI peCypeel
75 ||[[CTepeoMeTpudeckue 3ajauu, CBA3aHHbIE C BBIYUCICHUEM 1 (1
00BEMOB IUITMHPA, KOHYCA]]
76 ||[[[Ipuknamsbie 3apa4uu 10 Teme "OOBEMBI U IIIOMIAIH 1 (]
noBepxHocrei Ten"]|
77 ||[[O6BEM miapa u rapoBoro cekropa. Teopema 00 o0béme mapa. | 1 [
[Tnomane cheprl. CTepeoMeTpudeCcKUe 3a/1a4u, CBI3aHHBIE C
BBIUUCIICHUEM 00BEMOB 111apa, IAapOBOTO CETMEHTA U IIapOBOTO
cekropa]|
78 |[[IIpuknamasie 3axa4n 1o Teme "OOBEMBI Ten", CBsI3aHHBIE C 1 (1
00BbEMOM 11apa U mIomazbio cepsl. COOTHOIIEHUS MEXITY
TIJIOIIA ISIMUA TTOBEPXHOCTEN U 00bEMaMH TIOI0OHBIX Te| |
79 |[[[ITogo6uble Tena B mpocTpaHcTBe. M3MeHeHne 00bEMa mpu 1 (1
nogoouu. CTepeoMeTpruuecKue 3a1a4u, CBI3aHHbBIC C
BbIUHCIIEHEM 00BEMOB TeJl U TUI0MIAJIel moBepXHoCTeH ] ]
80 ||[[KonTponpHas pabota "[lnomaay moBepXHOCTH U 00BEMBI 1 1 (1
Kpyribix Ten'"]]
81 |[[ABmwxenus mpocTpaHcTBa. OTOOpaskeHus. [IBIKEHUS H 1 (1
paBeHCTBO (uryp. Ob1ue cBolcTBa ABMKCHMUIA | |
82 ||[[Buap! nBrXeHHI: TapaIJIeTbHBIN TIEPEHOC, IEHTPATbHAS 1 (1
CUMMETpPHUS, 3epKaTbHAsI CHMMETPHSI, TOBOPOT BOKPYT MPSIMO¥A ]
|83 H[[Hpeo6pa3013aHI/I${ nonobus. [psmas u chepa Ditnepal | H 1 H H H H[[l]
|84 H[[FCOMCTpI/I‘{CCKI/IC 3a/1a4yv Ha IPUMEHEHUE JBUKEHNUA] | H 1 H H H H[[l]
|85 H[[KOHTpOJ'IBHaH pabora "BekTopsl B npoctpancTe"]] H 1 H 1 H H H[[|]
86 |[[[O6o6marommee moBTopeHue 11 MOHSTHIT B METOJOB Kypca 1 (]

reomerpun 10—-11 knaccoB, cucremMaTu3anus 3HaHUM:
"TapaystenbHOCTh MPSAMBIX M TJIOCKOCTEN B IPOCTpaHCTBE" ||




No Tema ypoka KonnuectBo wacon Jata || DnexkTpoHHBIE UG POBBIC
n/m Bcero|| Kontponsnsie | [IpakTnueckue || A3YICHAA obpasosatesbHbIe
paboTHI paboThI peCypeel
87 |[[O606miatoniee moBTOpeHue 11 MOHATHI U METOAOB Kypca 1 (1
reomerpuu 10-11 kiaccoB, cucremaruzamus 3HaHU: "BekTopbl
B IIpocTpaHcTe" ||
88 |[[[Ob6o0marotee moBTOopeHue 11 MOHITHUH ¥ METOJIOB Kypca 1 [
reomerpun 10—11 knaccos, cucremarusanus 3HaHuil: "BekTopsl
B npocTpaHcTre" ||
89 |[[[O6o0maromee moBTOpeHue 11 MOHITUH 1 METOJIOB Kypca 1 [
reomerpun 10—11 kmaccos, cucremaruzanus 3Hanui: "O0beM
MHOTOrpaHHuKa'"|]
90 ||[[OGo0maromee moBTopeHue 11 moHATHI 1 METOJI0B Kypca 1 (1
reomerpun 10—-11 knaccoB, cucremaruzanus 3HaHui: "O0obeM
MHOTorpaHHuka' ||
91 ||[[O6006matoiee nosTopeHue 11 moHATHI 1 METOIOB Kypca 1 (1
reometrpuu 10—11 knaccoB, cucremaruszanus 3Hanuit: "Ilnomanu
MTOBEPXHOCTU U 00BEMBI KPYTJIbIX TeN"]]
92 ||[[O6006matomee nosTopeHue 11 moHATHI 1 METOIOB Kypca 1 (1
reometrpuu 10—11 knaccoB, cucremaruszanus 3Hanuil: "Ilnomanu
MTOBEPXHOCTU U 00BEMBI KPYTJIbIX TeN"]]
|93 H[[I/ITOFOBaﬂ KOHTpOJIbHast pabora]] H 1 H 1 H H H[[l]
|94 H[[HTOFOB&H KOHTpOJbHAas padora]] H 1 H H H H[[l]
|95 H[[HOBTOpCHI/IC, 0000111eHIE U cuCcTeMaTH3aIus 3HAaHUH || H 1 H H H H[[l]
96 |[[McTopus pa3BUTHS CTEPEOMETPHH KaK HayKH U €€ poJjb B 1 (]
Pa3BUTHH COBPEMEHHBIX HH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTH1 ] ]
97 |[[[AcTopus pa3BUTHSA CTEPEOMETPHH KaK HAyKH U €€ POJIb B 1 (]
Pa3BUTHUN COBPEMEHHBIX MHKEHEPHBIX H KOMITBIOTEPHBIX
TEXHOJIOTHI ||




No Tema ypoka KonnuectBo wacon ‘ Jata || DnexkTpoHHBIE UG POBBIC
n/m Bcero|| Kontponsnsie | [IpakTnueckue || A3YICHAA obpasosatesbHbIe
paboTHI paboThI peCypeel
98 ||[[McTopus pa3BUTHS CTEPEOMETPHH KaK HAyKH U €€ pojb B 1 (1
Pa3BUTHUH COBPEMEHHBIX MH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTH ]
99 |[[[UcTopus pa3BUTHUS CTEPEOMETPUH KaK HAYKH U €€ pOJib B 1 (1
Pa3BUTHH COBPEMEHHBIX HH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH ||
100 ([[[McTopust pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €€ pOoJib B 1 [
Pa3BUTHH COBPEMEHHBIX HH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH ||
101 ||[[McTopus pa3BUTHS CTEPEOMETPUM KaK HAyKH U €€ poJib B 1 (01
Pa3BUTHH COBPEMEHHBIX HH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOT U]
102 ||[[McTopus pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €€ POJIb B 1 (1
Pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTH ]
fr2] & | o | |

|OBIHEE KOJIMYECTBO YACOB I10 ITPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
HPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

* MaremaTuka: anredpa 1 Hauajga MaTeMaTU4YeCKOro aHaiau3a, reomerpus. I'eomerpus, 10
kiacc/ AnekcanapoB A.Jl., Bepaep A.JL., Peokuk B.U., AkunonepHoe o6mectBo «M3aarenbeTBo
«IIpocsereHue»

* MaremaTuka: anredpa u Hauaja MaTeMaTUYecKoro aHainusa, reomerpus. ['eomerpus, 11
knacc/ Anekcanapos A ., Bepuep A.JL., Peokuk B.U., Akunoneproe oomectBo «M3maTenbeTBo
«IIpocBemienue»

» Matemaruka. 'eomerpus, 10 kmace/ Mep3msik A.I'., Homuposckwuii 1. A., [TomnsikoB B.M.;
nox penakmued I[lomombckoro B.E., OOmecTtBo ¢ OrpaHMYEHHOW OTBETCTBEHHOCTHIO
W3narensckuit  uentp «BEHTAHA-I'PA®»; AxuuonepHoe oOmectBo «M3marenbcTBo
«IIpocBemienue»

» Maremaruka. 'eomerpus, 11 kmace/ Mep3msik A.I'., Homuposckwuii 1. A., [TomsikoB B.M.;
nox penakmued I[lomonmbckoro B.E., OOmecTtBo ¢ OrpaHMYEHHOW OTBETCTBEHHOCTHIO
M3narensckuit  nentp «BEHTAHA-I'PA®»; AxuuonepHoe oOmectBo «M3marenbcTBo
«IIpocBemienue»

* MaremaTuka: ajreOpa ¥ Havajla MaTeMaTHMYeCKOro aHaiu3a, reoMeTpus. Anrebpa u
Hayajla MaTeMaTH4IecKoro aHanumsa (B 2 yactsax), 10 kimace/ Yacts 1: Mopakosuy A.I'., CemeHoB
I1.B.; Yacts 2: Mopakosuu A.I'. u npyrue; nox peaaxunueit Mopakosuua A.I'., OOmecTBo ¢
orpann4yeHHol oTBeTcTBeHHOCThIO « MOl MHEMO3MHA»

* MaremaTuka: aireOpa ¥ Havajla MaTeMaTHUYeCKOro aHaiu3a, reoMeTpus. Anrebpa u
Hayajla MaTeMaTH4YecKoro aHanmsa (B 2 yactsax), 11 kimacc/ Yacte 1: Mopakosuy A.I'., CemeHoB
I1.B.; Yacts 2: Mopaxkosuu A.I'. u npyrue; nox penakuueit Mopakosuua A.I'., OOmecTtBo ¢
orpann4yeHHoM oTBeTcTBeHHOCThIO « MOl MHEMO3MHA»

METOJUYECKUE MATEPHUAJIBI JJISA YYUTEJIS

1. Anrebpa w Hauvana aHanmm3a: ydeOHuk st 10 kimaccoB 00mieo0pa3oBaTebHBIX
yupexxaeHui; 6a3oBbiil 1 yriry0naéHHblil yposenb;M.: IIpocBemenne, 2020 r. / FO.M. Konsrus,
M.B. Tkauépa, H.E. ®enoposa, M.1. I1abyHuH.

2. Anrebpa u Hayana aHanu3a: y4eOHMK /uia 11 kimacca oOmieoOpa3zoBaTeiabHBIX
yupexieHui (0a30BbIil 1 mpodunbHbI ypoBeHs) - M.: IIpocsemenue, 2020 r.

1. Coopuuk pabouux mnporpamMm no marematnke k YMK: IO.M. Komsarun, M.B.
Txauésa, H.E. ®enoposa u apyrue. - /

2. AunreOpa u Havana aHanusa. 11 xiacc: Iloypounsle muiansl (no yueOHuky IILA.
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7.  Maremaruka: anrebpa ¥ Hauala MaTEeMaTHYECKOr0 aHalIMu3a, reoMeTpusi. Anredpa u
Hayayia MaTemaTudeckoro ananusa, 10 kmace/ Komsrun F0.M., TkaueBa M.B., ®enopoa H.E. u
npyrue, AkunonepHoe obmectBo «MznarensctBo «IIpocsenienue».

8. Maremaruka: anreOpa ¥ Havaia MaTeMaTHIECKOTO aHaIM3a, FreoMeTpus. Anredpa u
Havaja MaTeMaTuueckoro ananmsa, 11 kmacc/ Komsrun FO.M., TkaueBa M.B., ®engoposa H.E. u
npyrue, AkuronepHoe oomectBo «M3marensctBo «IIpocBemenney.

9. Maremaruka: anredpa U Hayajla MaTeMaTHYECKOr0 aHalIMu3a, reoMeTpusi. Anredpa u
Hadaja Marematndeckoro aHammsa, 11 kmacc/ Hukombckuit C.M., IloramoB M.K., PemeraukoB



H.H. u npyrue, Axunonepnoe o6mectBo «M3narenbctBo «IIpocsemnienuey.
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HOUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl M PECYPCbl CETH
NUHTEPHET

Kpurepun oueHuBaHMsI KOHTPOJbHBIX PadoT:
OT1MmeTKa «5» CTaBUTCS, €CIU:

> paboTa BBIIOJHEHA ITOJTHOCTHIO;
> B JIOTUYECKUX PACCYKICHUSIX 1 000CHOBAaHUHU PELICHUS HET NPOOEJIOB U OLIHOOK;
> pellieHre He COAEPKUT HEBEPHBIX MaTeMaTHYECKUX YTBEP)KICHUH (BO3MOXKHA

OJIHA HETOYHOCTh, ONHKCKA, KOTOpas HE SIBISETCS CICACTBHEM HE3HAHMS WM HETIOHUMaHUS
y4eOHOro MaTepuana).
OTtMeTKa «4» CTaBUTCS B CIACAYIONINX CITyJasiX:

> pa60Ta BBITIOJIHEHA ITOJTHOCTBIO, HO 000CHOBaHHUS IIaroB peicHrd HEA0CTATOYHEBL
(CCJ'II/IYMSHI/IG 000CHOBBIBATH pacCyKACHUSA HC SABJISIJIOCH CIICHIUAJIBHBIM 00BEKTOM HpOBCpKI/I);
> AONYHICHBI OOdHA omuOKa WIH €CTh ABa — TpHU HEao4eTa B BBIKJIaAKax,

PUCYHKaX m4epTexax Win rpadukax (eciu 3TH BUAbI paboT He SBISUIUCH CIICUATBHBIM 00BbEKTOM
IIPOBEPKN);

> BBITIOJIHEHO 0€3 HEJI0UETOB HE MEHEE TPEX YETBEPTHIX 3aJaHUH.

OT1meTKa «3» CTaBUTCS, €CIIU:

> JIOITYIIeHO 00Jiee OHOW OMMUOKH WK O0Jiee IBYX — TPEX HEA0UYETOB B BHIKJIAIKAX,
yepTexkax WM Trpadukax, HO oOydamomuics o6nagaer o0sf3aTeIbHbIMA YMEHUSIMU TIO
IIPOBEPSIEMONTEME,

> 0€3 HeJI0UETOB BHITIOJIHEHO HE MEHEE MOJIOBUHBI PAOOTHI.

OTMmeTKa «2)» CTaBUTCS, €CIIU:

> JIOTYIIEHbI CYLIECTBEHHbIE OMIMOKH, MOKa3aBIIME, YTO y4Yalluics He 00iaaaer
00s13aTeNbHBIMA YMEHUSMHU 110 TAHHOM TeMe B TIOJTHOM Mepe;

> MIPaBIJIbHO BBIITOJIHEHO MEHEE TIOJIOBHHBI pa0OTHI.



