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INOACHUTEJIBHASA 3AIIMCKA

I'eomeTtpus sBIsIeTCS OAHUM M3 0A30BBIX KYPCOB Ha YPOBHE CPEAHETO OOIIETO
oOpa3oBaHMs, TakK Kak oOOecleunBaeT BO3MOXKHOCTb W3YUYEHHS JUCUUIUIUH
€CTECTBEHHO-HAYYHOM HAIIPaBIECHHOCTH U MPEIMETOB T'YMAaHHTAPHOTO ITUKJIA.
[TockonbKy TOrHYECKOe MBILUIEHUE, (POPMUPYEMOE NPU U3yYEHUH 00yYaroUUMUCS
NOHSATUHUHBIX OCHOB TE€OMETPUM, NpPH JOKA3aTEIbCTBE TEOPEM M IMOCTPOEHUU
LEMOYKH JIOTHYECKUX YTBEPKICHUN IPHU PELIEHUH T€OMETPUUECKUX 33]1a4, YMEHUE
BBIIBUT'aTh W OINPOBEPraTb T'MIOTE3bl HEMOCPEICTBEHHO MCIOJB3YIOTCS IpHU
pEIICHUH 3a]]a4 €CTECTBEHHO-HAYYHOIO [IUKJIA, B YACTHOCTH (PU3NYECKUX 3aJ1ay.

[lens ocBoeHUs mporpaMMbl yueOHoro Kypcea «l'eomeTpus» Ha yriayOoaéHHOM
YPOBHE — pa3BUTUE UHAUBUAYAJIbHBIX CIOCOOHOCTEN 00YyUYarOMUXCsl IPU U3YyUEHUN
F€OMETPUH, KaK COCTAaBJSIONMIEH mpeaMeTHOW obnactu «Marematnka U
uH(popMaTHKa» Yyepe3 obecrneueHrne BO3MOKHOCTH MPUOOPETEHUS M UCTIOJIb30BAHUS
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUM U JEHCTBUM, CIEIM(PUIHBIX TEOMETPUH,
¥ HEOOXOUMBIX I YCIEHIHOTo NpohecCHuOHANBHOTO 00pa30BaHus, CBSI3aHHOTO C
UCII0JIb30BAHUEM MATEMATUKH.

[IpropuTeTHBIMM 3aJjauaMyd Kypca TE€OMETpUU Ha YriayOJIEHHOM YpOBHE,
PACHIMPSIONIMMU U YCUIUBAIOIIUMH Kypc 0230BOT0 YPOBHS, SBJISIFOTCS:

pacHIMpeHne MpeaCcTaBICHUs 0 TEOMETPUU KaK YaCTH MUPOBOW KYJbTYpPbl U
(bopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dopMupoBaHUE TMpPENCTaBICHHUS O MPOCTPAHCTBEHHBIX (HUIypax Kak o
BOKHEHIINX MAaTEMATHYECKUX MOJEIAX, MO3BOJIAIOIMIMX OMNMCHIBATH M H3Yy4yaTh
pa3HbIe SBJICHUS OKPYXAIOLIEro MUpa, 3HAHUE TOHSITUIHOTO anmnapara 1o pasaeiy
«CrepeoMeTpusi» yueOHOro Kypca reOMETpHUU;

opMHpOBaHWE  yYMEHMS  BJIAJE€Th  OCHOBHBIMH  MOHSATUSAMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TEOPEM,
GopMysl U yMeHHE MX NPUMEHSATb, YMEHUs JOKa3blBaThb TEOPEMbl M HAXOJIUTh
HECTaHAAapTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

(dopMHpOBaHUE YMEHHS pACllO3HABaTh HA YEPTEkKaxX, MOACIAX U B pealbHOM
MUpPE MHOTOIPAHHUKM M Te€la BpalleHUs, KOHCTPYUPOBATH TI'€OMETPUUYECKUE
MOJIEIIN;

dbopMHpoBaHHE MOHUMAHUS BO3MOXHOCTH aKCMOMATHUYECKOTO IMOCTPOCHUS
MaTEMaTUYECKUX TEOpHUil, (OpMUpPOBAaHUE MOHUMAHUS POJIM AKCMOMATHUKU TMpU
IIPOBEJEHUHN PACCYKIACHUN;

(¢opMupoBaHrUE YMEHHS BIaJE€Th METOJAMHU JIOKa3aTeIbCTB M aJrOPUTMOB
pelIeHus], YMEHHS UX IPUMEHSTh, IPOBOJIUTH JJOKA3aTEJIbHBIE PACCYKICHUS B XO/€
pElIeHUs] CTePEeOMETPUUECKUX 3aJad U 3aJad C MPAKTHYECKUM COJIEp KaHHEM,
dbopMHpOBaHUE MPEACTaBICHUS O HEOOXOAMMOCTH  JIOKA3aTENbCTB  IPHU



000CHOBaHNU MaTEMaTHUUYECKUX YTBEPKACHUN U POJIU AKCUOMATUKU B MPOBEACHUN
JNENYKTUBHBIX PACCyKIACHUM;

pa3BUTHE M COBEPIICHCTBOBAHME MHTEJUIEKTyalbHBIX M  TBOPYECKHX
CIIOCOOHOCTEN 00y4YaronIuXcsi, MO3HABATEIbHOM aKTUBHOCTHU, MCCJIEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTU MBIIIEHUS, HHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBanre (YHKIIMOHAIBHON TPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUH:
YMEHUSl paclo3HaBaTh IMPOSIBJICHUS T€OMETPUUYECKUX MOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX >KM3HEHHBIX CUTYyallUsX U IMPU U3YUYEHUU APYTHX
y4eOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTE M  3aKOHOMEPHOCTEW,
MOJIEJIMPOBAHUSl PEAJbHBIX CHUTYAlMi, WCCIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPIPETALNN MOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COJEPKATEIbHBIMU JIMHUAMH y4eOHOro Kypca «l'eomerpusi» B
10-11 kmaccax sBmstores: «lIpsmMble ¥ IUIOCKOCTH B NPOCTPAHCTBEY,
«MHuororpannukm», «Tena Bpamenus», «BekToppl W  KOOPAWHATHI B
IPOCTPAHCTBE», «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBanHoe Bo DPI'OC COO TpebGoBaHHE «yMETh OIEPUPOBATH
HOHATUSAMUY», PEIEBAaHTHBIMU T€OMETPUM Ha YIIyOJNEHHOM ypOBHE OOy4YeHUsS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJAEPKATEIbHBIM JIMHHUAM Y4EOHOro Kypca, a
(GopMupoBaHHE JIOTHYECKMX YMEHHH  pacmpeaenseTrcss He TOJbKO IO
coJiepKaTeNIbHBIM JIMHUSAM, HO U 1O TojgaM oOyuenus. ConepkaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaraM ocBoeHusl DenepanbHON paboueit
IpPOrpaMMbl, paclpeleaEHHbIM MO TogaM OOyYeHHs, CTPYKTYpPHPOBAaHO TaKUM
0o0pa3oMm, 4TOOBI KO BCEM OCHOBHBIM, MPUHIUIHAIBLHBIM BOIPOCaM 00yYaroImuecs
oOpamiaiuch HEOAHOKPAaTHO. OTO IO3BOJIIET OpPraHU30BaTh  OBJIAJICHUE
r€OMETPUYECKUMU NOHATHUAMH U HaBBIKAMH MOCJIEIOBATENIBHO U MOCTYIATENIBHO, C
cOOJII0/IEHNEM MPUHIIMIIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YUYarOIIMUXCs, PACIIUpAs U yriayOmuss
e€, 00pa3ys MpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon Kk 3y4eHHIO T€OMETPUU HA YTIIyOJIEHHOM YPOBHE I103BOJISIET:

co3gaTh  ycioBusd ans  auddepeHuManvii  oOydeHHs,  OCTPOCHHS
UHAUBUIYAbHBIX  00pa30BaTelIbHBIX MpOrpaMM, OOECHEeUUuTh YIIIyOJIEHHOE
U3yYEHHE T€OMETPUHN KaK COCTABIISIIONIEH yueOHOoro mpeaMera «MareMaTHkay,

HOJrOTOBUTH OOYYAlOUIMXCA K MPOJOJDKEHHIO H3yYEHUS MaTeMaTUKH C
yu€ToM BbIOOpa Oynymiei mnpodeccun, obOecrieunBas MPEEeMCTBEHHOCTh MEXKIY
001muM 1 podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOro kypca «l'eomeTpusi» Ha yriyOJEHHOM YpOBHE
otBoauTcs 204 daca: B 10 kimacce — 102 ygaca (3 gaca B Hegento), B 11 kmacce — 102
yaca (3 Jaca B HEZIeJN).



COJEPXKXAHUME OBYUYEHUA
10 KITACC

IIpsiMble M IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npocTtpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOEHHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUHU U CIICICTBUSA U3 HUX.

B3aumMHOe pacrnonokeHue NpsAMBIX B IIPOCTPAHCTBE: IIEpPECEKaroLIrecs,
napajuleJibHble W CKpeluBaromuecss mnpsmble. [IpU3HakuM CKpemMBarOIIMXCS
npsAMbIX. [lapamienbHOCTh IPSAMBIX U IIOCKOCTEN B MIPOCTPAHCTBE: NapaJuICIbHbIE
IPSIMBIE B POCTPAHCTBE, MaPaJLIEIIbHOCTD TPEX MPSIMBIX, NAPATUIEIbHOCTD IPSIMOU
u 1iockoctu. [lapamienbHoe W LEHTpaJbHOE MPOSKTUPOBAHUE, N300pa’KeHUe
¢uryp. OcCHOBHBIE CBONCTBAa NapajjIeNbHOrO MpoekTupoBaHus. M3o0paxeHue
¢Guryp B mapajyuiesibHONW MPOEKUHUH. YTJbl C COHAMPABIECHHBIMU CTOPOHAMH, YIOJ
MEXIy NpSMBIMU B IIPOCTpAaHCTBE. [lapayienbHOCTD MIIOCKOCTEN: NapaulebHbIE
IJIOCKOCTH, CBOMCTBA [apajuIeIbHbIX IJIOCKOCTEMN. [Ipocreimue
POCTPAaHCTBEHHbIE (QUTYphl HA IUIOCKOCTH: TETpad’Ap, MapajulelienuIie],
MMOCTPOECHUE CEUCHUN.

[leprieHAMKYISAPHOCTH NPSIMOM M TJIOCKOCTH: MEPIIEHINKYIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE, NPSIMBIE MAPAIIEIBHBIE W IEPIEHAUKYJSIPHBIE K IIOCKOCTH,
IPU3HAK MEPHEHAUKYIAPHOCTH IIPAMOM M IUIOCKOCTH, TeOpeMa O IpsAMOU
NIEPIICHAUKYJIPHON IJIOCKOCTH. OpTroronaneHOE IIPOCKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSIHUE
OT MPSIMOI1 10 TNTIOCKOCTH, MPOEKUHUs (PUTYphI HA TIIOCKOCTh. [lepnenauKyIsipHOCTh
IJIOCKOCTEMN: NMPHU3HAK MEPHEHAUKYISIPHOCTU JBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHAUKYJISIPAX.

VYl B OPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXrpaHHBI U MHOTOTPAHHBIE YTJIBI.
CBoiicTBa IJIOCKHUX YIJI0B MHOTOTpaHHOTro yriia. CBOMCTBA IUNIOCKUX U ABYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIA.

MHOrorpaHHuKu

Buabl MHOrorpaHHMkoB, pa3BEépTKa MHOrorpaHHuka. lIpusma: n-yrompHas
npu3Ma, IpsMas 1 HaKJIOHHas IPU3Mbl, OOKOBasi U MOJHAS OBEPXHOCTh MPU3MBI.
[Tapamutenenurnen, npssMOYTOIbHBIN MTapaAJUIEIECIUNE U €T0 cBoMcTBa. KpaTuaimme
NyTH Ha TNOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema [ludaropa. [Mupamuaa: n-yronbHas nupaMmua, NpaBUiibHas U yCeuEHHas
nupamuabl. CBoiicTBa péOep M OOKOBBIX TpaHEd MPaBUIBLHON MUPaMUIbI.
[IpaBuibHBIE MHOTOIPAHHUKHM: NPaBUJIBbHAS NPU3MAa W IpPaBWIbHAsA INHPAMHUAA,



paBUJIbHAS TPEYTOJIbHAS TUpaMua U MPaBUIIBHBIN TETpadIp, Kyo. [Ipencrapnenue
O IIPaBWJIbHBIX MHOIOTPAHHUKAX: OKTadAp, NOAEKA3IP U UKOCABIP.

Briunciienre 37€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AuaroHalid, yTJIbL.
[Inomans OOKOBOW IMOBEPXHOCTH W IMOJHOW IMOBEPXHOCTU MPSIMOM MPU3MBI,
TUIONIAh OCHOBaHUH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPsAMO Mpu3Msl. [Iomaas
OOKOBOW TOBEPXHOCTU M TOBEPXHOCTH TMPABWIBHOW TMHPAMUJIBI, TEOpEMa O
IJIOIIAM YCEUEHHON NTUPAMUBI.

CummMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTBl CHUMMETPUM  MPABUIIBHBIX
MHOTOrpaHHUKOB. CHMMeETpUss B MPAaBWJIBHOM MHOTOIPDAHHHUKE: CUMMETPUS
napajuiejenunea, CUMMETPUS NPABWIbHBIX IPU3M, CHUMMETPHUs IPaBUIBHOU
IIAPAMUBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B NPOCTPAHCTBE, HYJEBOW BEKTOP, JIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPbl KOJUIMHEApHbIE, COHANPABJIEHHBIE W  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPbI. PABEHCTBO BEKTOPOB. [I[€HCTBUS ¢ BEKTOPaMHU: CI0KEHUE
Y BBIUMTAHHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXCHHUE BEKTOpa Ha
yucio. CBOKCTBA CHOKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[lonaTHe KOMIUTaHApHBIE BEKTOpBI. lIpuM3HAK KOMIITAHAPHOCTH TPEX BEKTOPOB.
IIpaBwno mnapamnenenunena. Teopema O pasigoKEHUM BEKTOpA MO TPEM
HEKOMIUIaHapHbIM  BekTopam. [IpsiMoyrosibHas  cucrema  KOOpAMHAT B
npoctpadcTBe. KoopauHaTtel Bektopa. CBs3b MEXAy KOOpAMHATAMHM BEKTOpa WU
KOOpAMHATAMHA TOYEK. YTOJI MeEXIy Bekropamu. CKanspHOE MpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tesa Bpamenus

[lonsATHA: ULUIMHApPUYECKAs TOBEPXHOCTb, KOHHWYECKAsl ITOBEPXHOCTH,
chepuueckas IOBEPXHOCTb, OOpasymoliue IMoBepxHocTeld. Tena BpaleHus:
LWINHJP, KOHYC, YCEUEHHBII KOHYC, cepa, map. BzaumHoe pacnonoxenue chepsl
U IJIOCKOCTH, KacaTejabHas IUIOCKOCTh K chepe. M3o0paxxeHue Ten BpallleHHs Ha
wiockocTH. Pa3BépTka nunuHapa u konyca. CuMMmeTpus cepsl U mapa.

O6béMm. OcHOBHBIE CBoOicTBa 00BEMOB Ten. Teopema 00 o00bEME
OpsIMOYTOJIBHOTO Mapajienenunena M cienctsus u3 He€. OO0bEM npsaMod U
HAKJIOHHOW MPU3MBI, LWJIWHpA, TUpaMHUIbl U KoHyca. O0BEM mIapa U MapoBOTO
CerMeHTa.

KomOnHanuu Ten BpaimieHus W MHOrorpaHHukoB. [lpu3ma, BnucaHHas B
IWIMHApP, ONUCaHHas oKojo IwiuHapa. Ilepeceuenne cdeppl u mapa ¢
wiockocThlo. Kacanue mapa u chepsl miockocTbro. [IoHATHE MHOTrOrpaHHUKA,
OMHCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOIOTPAaHHUK WU TEJO
BpAIlICHMS.



[Tmomanes MOBEpXHOCTH IUJIMHJpA, KOHYyca, IUIomanas chepbl U e€ dacTeit.
[Tonobue B mnpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH TMOBEPXHOCTEH
nono6Heix Quryp. IlpeoOpazoBanue mnogodusi, romoreTus. Pemienue 3amau Ha
IJIOCKOCTH C UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOOB.

[TocTpoeHune ceyeHnii MHOTOTPAHHUKOB Y TEJ BpPAIlllCHUS: CEUEHUS [UIUHAPA
(mapayiyieIbHO W MEPIEHAUKYISIPHO OCH), CCEYCHHUs KOHyca (TmapajuielibHbIe
OCHOBAHHUIO M MPOXOIAIINE YePe3 BEPIIMHY), CEUCHHUS I1apa, METOIbI TIOCTPOCHUS
CEUCHMI: METOJI CIEN0B, METOJl BHYTPEHHErO MPOECKTUPOBAHUSA, METOJI NIEPEHOCA
CEKYLIEN TTIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTopsl B mpocTtpancTBe. Onepanuu HaJl BEKTopaMu. BEeKTOpHOE YMHOXKEHHUE
BEKTOpOB. (CBOWMCTBa BEKTOPHOro yMHOXeHUA. [IpsiMoyrosibHas cucrema
KOOpAMHAT B mpocTpaHcTBe. KoopauHatel BekTopa. PazmoxkeHne BekTopa 1o
6azucy. KoopanHaTHO-BEKTOPHBIN METO] IPH PEIICHUN TEOMETPUIECKUX 3a1a4.

JIBUKeHUs B IPOCTPAHCTBE

JIBmwxenus: mpoctpanctBa. OtoOpakeHus. [[B>KeHUsST W paBEHCTBO (Quryp.
OOuue cBoMcTBa JBW)XEHUW. Bunbl JABUXKEHUN: MapaulebHBIM IMEpeHoc,
LHCHTPpAJIbHAS CUMMETpPHS, 3€pPKAJIbHAs CHUMMETPHS, MOBOPOT BOKPYT IMPSAMOM.
[TpeobpazoBanus mogobus. [Ipsmas u chepa Ditnepa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaaHckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTH I'PaXKJAHCKOHN MO3UIMH 00YYaroIIerocsi Kak akTUBHOIO U
OTBETCTBEHHOTO YJI€Ha POCCUIMCKOT0 00IEeCTBA, MPECTABIECHUE O MATEMATUYECKHUX
OCHOBaX (PYHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHHUH, MpOUELYp
rpaXJaHCKOro  oOmiectBa  (BBIOOpPBI,  OMPOCHI W JPYroe),  yMEHHUE
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUIUSAMHA ¥ Ha3HAYCHHUEM;

2) naTpuoTHYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh POCCUUCKON Tpa’kAaHCKOW WMJEHTUYHOCTH, YBAXKEHUS K
IPOLUIOMY M HAaCTOAIIEMY POCCHUHCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX [OCTIDKEHHM B JAPYIMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMMKHU;

3) AyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE AYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHHUSI, 3TUYECKOIO IMOBEJAEHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTHKECHUN HAYKU U AEATEIbHOCTBIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJIa B TOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3cTeT4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHUKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a7a4, pEHIeHUH, pacCy ACHUI, BOCIPUUMYUBOCTD
K MaTeMaTHYECKUM acleKTaM pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusuueckoe BocIMTAHME:

chOpPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTEeMaTHUYECKUE 3HAHUA B
UHTEpecax 3/10pOBOTo U 0e301acHoro oopasa KM3HU, OTBETCTBEHHOE OTHOILLEHUE K
CBOEMY 3/I0pPOBbIO (370pOBOE NHUTaHUE, COANIAHCUPOBAHHBIN PEKUM 3aHSATUU U
OTJIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PU3MUECKOE COBEPUICHCTBOBAHUE
IPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON J€ATEIbHOCTBIO;

6) TpyaoBoe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HaHHME IIEHHOCTH TPYAOIIOOMs, HHTEpEC K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  ACSTENBHOCTH, CBA3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccun W peann3oBbIBATH COOCTBEHHBIE JKU3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO H



caMOOOpa30BaHMIO Ha TMPOTSKEHUM BCEH KU3HH, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMATUYECKON HANPABIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh  JKOJIOTMYECKOW  KYJIbTYpbl, TOHUMAHHUE BIIUSHUS
COLMAJIbHO-YKOHOMHUYECKUX MPOIECCOB HA COCTOSTHUE MPUPOJHON U COLMAIbHOMN
cpenbl, OCO3HAHUE TII00AIPHOTO XapaKTepa IKOJIOTUYECKUX MPoOIeM, OpUeHTAITUS
HAa TPUMEHEHHE MaTEMAaTHMYECKUX 3HAHUU IS pelnieHdus 3a7ady B 00JacTu
OKpYXarUel Cpeapl, I[UIAHUPOBAHUE MOCTYNKOB M OLEHKA WX BO3MOXHBIX
MOCJICICTBUI JIJISL OKPYKAIOLIEH CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U 0OIIECTBEHHOMN MPAKTUKH, TOHUMAaHUE MaTEeMaTUYECKOM
HAyKH Kak cpepbl 4eI0BEUECKOM AEATEILHOCTH, ITANOB €€ pa3BUTHS U 3HAUUMOCTHU
JUIS Pa3BUTHS LIMBUJIU3ALIMH, OBJIAJICHUE S3BIKOM MaTeMaTHKU W MaTEMaTHYECKOM
KYJIbTYpOU KaK CpeJCTBOM IMO3HAHUS MUPA, TOTOBHOCThH OCYIIECTBIISATH MPOSKTHYIO
Y UCCJICI0OBATEIIbCKYIO AEATEIIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/IbHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3oBble jjornyeckue JeicTBUA:

BBISIBIISITh U XapAaKTEPU30BaTh CYILECTBEHHBIE IMPU3HAKM MATEMaTUUYECKHUX
00OBEKTOB, TOHSTHH, OTHOLICHUW MEXAYy TMOHIATHSIMHU, (POPMYIUPOBATH
onpeeneHus] MOHATHM, yCTaHABIMBATh CYLIECTBEHHbBIN MpPU3HAK Kiaccu(UKanuu,
OCHOBAaHMS 1J1s1 0000IICHNS U CPAaBHEHMSI, KPUTEPUU ITPOBOJIMMOIO aHAJIN3a;

BOCIIpHUHUMATh,  (opMynupoBaTh U  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, e AMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MATEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIOJACHUSAX W YTBEPXKICHUSIX, MpeasiaraTb KPUTEPUU s
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUNIL;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTHUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 10 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOATENIBHO J0KA3aTENIbCTBA MATEMATUUECKUX YTBEPKICHUM
(OpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh ApPTyMEHTAIIUIO, IPUBOJIUTH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMmoco0 pemieHuss y4eOHOW 3aaaud  (CpaBHUBATH HECKOJIBKO
BAapUAHTOB pELIEHUs, BEIOUpATh HAanbOoJIee MOIXOAUIUN C YYETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBareabcKue 1eHCTBUA:



UCIIOJIb30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIME  MPOTHUBOpEUYUE,  MOpodiieMy,
yCTaHaBJIMBAaTh UCKOMOE W JaHHOE, (OpPMHUPOBATH TUIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIIHUI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIUIAHHUPOBAHHBIN HKCIIEPUMEHT, UCCIETOBAHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4YeCKOro 00beKTa, SBJICHU, Tpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 0ObEKTaMU, SBJICHUSIMH, POIECCAMU;

CaMOCTOSITeNIbHO (HOpMyIMpOBaTh O00OOIIEHUS W BBIBOABI MO pe3yjbTaTaMm
IPOBENEHHOTO  HAOMIONCHMS, WCCICNOBAaHUS, OIICHHBATh  JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TakKKe BbIABUTAThH
MPEANOJIOKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanmeii:

BBISIBIISATH JAeUIIMTH MHPOPMAIUU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOIIPOC U JIJI PELICHUS 33]a4U;

BbIOMpATh MH(OPMAIMIO U3 UCTOYHUKOB Pa3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBATH U MHTEPIIPETUPOBATH HHPOPMAITUIO PA3IUYHBIX BUAOB U (hOopM
NpeCTaBIICHHUS;

CTPYKTYpPUPOBaTh MHGOPMAIHMIO, MPEACTABIATh €€ B Pa3IUYHBIX (opMax,
WUTIOCTPUPOBATH TpadUyuecKy;

OIICHUBATh HaJIEKHOCTh uHdopManuu 1o CaMOCTOSITEIILHO
c(hOopMyIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIe YHUBeEpPCAJIbHbIE YUeOHbIe 1elicTBUS

OoO1enne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
EJISIMU OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUYKY 3PEHHS B YCTHBIX
M TNHUCbMEHHBIX TEKCTaxX, JaBaTh TIOSICHEHUS II0 XOJy pCILICHUs 3aJ1auH,
KOMMEHTHPOBATH MMOJYyUYCHHBIN pe3yJbTarT;

B X0Ji¢ OOCYXKJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOeMbl, pemaeMoi 3aJadd, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha TIOWCK
pEILICHUs, COIMOCTAaBIATh CBOM CYXIEHUS C CYXXICHUSIMH JPYTHX YYaCTHHUKOB
Jyajora, oOHapyKUBaTh Pa3iMuie M CXOJICTBO MO3UIIMHM, B KOPPEKTHOH (opme
bopMyIIMpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

NPEACTaBIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIEOBaHMUSI,
MPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (POpMAT BBICTYIUIEHUS C Y4Y4E€TOM 3a/1ad
MIPE3CHTAIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicTBUSA
Camoopranusanus:



COCTaBJISITh IJIAH, AJITCOPUTM PEIICHUS 3a/1a4, BEIOUPATh CIIOCOO pEeIIeHUs C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(OpMaUu.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

BIAJCTh HABBIKAMH  TO3HABATENHbHON  pedieKCUd KaK  OCO3HAHHS
COBEPILIAEMbIX JEUCTBUN W MBICIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIIAJIETh
crnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJSL TMpolecca M pe3yjbTaTa pelieHus
MaTeMaTHUYECKOM 3a4auH;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH TIPH PEIICHUN 3a/1auH,
BHOCUTBH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTATa 1IN U YCIOBUSAM, OOBSICHATH IPHYUHBI
JTOCTIKCHUS VI HEIOCTHIKCHUS PE3YNIhbTATOB JNCSATCIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIICHKY IPHOOPETEHHOMY OTIBITY.

CoBmecTHAs 1eATEJIBHOCTD:

NOHUMATh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAMBUAYAIbHON
paboTBl TpHM pEIICHWH YYEOHBIX 3a7a4, MPUHAMATH I1IeJb COBMECTHOM
JEeSITebHOCTH, TUIAHUPOBATh OPTaHU3aIMI0 COBMECTHOM palOTHI, pacHpenessTh
BUJIBI pabOT, IOTOBAPUBATHCS, 00CYKAATh MPOIIECC U PE3yJIbTaT pabOThl, 00001IATH
MHEHHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPYMIOBBIX (hopMmax paboThl (0OCyXkaeHUs, 0OOMEH MHEHUH,
«MO3TOBBIE MITYPMBD) U UHBIE), BBITIOJIHATH CBOIO YaCTh PaOOTHI U KOOPIUHUPOBATH
CBOM JICUCTBUS C IPYTUMH YICHAMH KOMaH/bI, OTICHUBATh KA4€CTBO CBOETO BKJIAa
B OOmUHA TPOAYKT TIO KpUTEpUsM, CGHOPMYIUPOBAHHBIM  YYACTHHUKAMU
B3aMMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kaacca oOyyaromuiicss Hay4UTCS:

e CBOOOTHO OIEPUPOBATH OCHOBHBIMHU TIOHSTHSMH CTEPEOMETPUU TIPH
pelIeHNH 3a7a4 ¥ MPOBEJICHUU MaTEeMaTUYECKUX PACCYKIACHUM;

e TPUMEHSTh aKCHUOMBI CTEPEOMETPUM U CJICACTBUS U3 HUX MPU PEIICHUU
reoMeTPUYECKUX 3a/ady;

e KJIAacCU(UIMPOBATh B3aMMHOE PACMOJIOKEHUE MPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO OIEPUPOBATH TMOHATHSIMH, CBS3aHHBIMM C yIJIaMH B
POCTPAHCTBE: MEXJY MPSMBIMH B MPOCTPAHCTBE, MEXIY NpsIMOM U
IJI0CKOCTHIO;

e CBOOOJHO ONEPUPOBATH MOHITUSIMHU, CBI3aHHBIMU C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHUJbI MHOTOTPAHHUKOB (MpHU3Ma,
nupamMua, NpsSMOYToJIbHBIN Mapaiesaenunes, Kyo0);

e KiIaccUUIMPOBATH  MHOTOTPAHHUKH, BbIOMpass  OCHOBaHWUS A
KJIaccu(pUKaIuu;

e CBOOOJHO OMNEpUPOBATH TMOHATHUSIMH, CBS3aHHBIMH C CEUYCHHEM
MHOTOT'PaHHUKOB TIOCKOCTHIO;

e BBINIOJHSATH napajuiesibHOE, LHEHTPAIbHOE u OpPTOTOHAJIBHOE
MPOEKTUPOBAHUE (PUTYP HA MIOCKOCTh, BBIMOJHATH U300paKeHUST UTYD
Ha MJIOCKOCTH;

e CTPOUTH CEUEHHS]I MHOTOTPAHHUKOB PA3JIMUHBIMU METOJAMU, BBIIIOIHATH
(BBIHOCHBIE) MIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYD:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOMIAJIM  TOBEPXHOCTEH  MHOTOTpaHHUKOB  (TIpu3Ma,
nUpamMuIa), TEOMETPUICCKUX TeIl C TPUMEHEHUEM (HOPMYIT;

e CBOOOJHO ONEpPUPOBATH MOHATUSIMU: CUMMETPUS B MPOCTPAHCTBE, LIEHTD,
0Cb U IJIOCKOCTh CUMMETPHH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUU (DUTYPBI;

e CBOOOJHO OMNEPUPOBATH MOHATUSMU, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJAWHATaM B MPOCTPAHCTBE;

e BBINOJHATH JICUCTBUS HAJl BEKTOPaMU;

e Dpemarh 3aJa4d Ha J0Ka3aTeIbCTBO MATEMAaTHUYECKHMX OTHOUICHUH H
HaxXO0XXJICHUE TCOMETPUYECKUX BEIMYMH, MPUMEHSISI W3BECTHBIC METOJIbI
IIpU PEIICHUH MaTeMaTUYECKUX 3aj7a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJI0’KHOCTH;

e TMPUMEHATh TMPOCTEHIINE MPOTrpaMMHBIE CpEICTBA M  JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay;

e U3BJEKaTh, MPEOOpPa30OBbIBATH U UHTEPIPETUPOBATH HHQPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTypax, MPEJCTABICHHYIO0 Ha
yepTeKax U pUCYHKaxX;

e IMIPUMEHATh TIOJIYyYEHHBIE 3HAHHMS Ha T[PAKTUKE: CpPaBHUBATh W
aHAJIM3UPOBATh pPEaJbHbIC CUTYallMM, MPUMEHATh M3yYECHHbIE MOHSATHUS B
mporiecce IMOMCKa pelieHus MaTeMaThudeckd  cPopMyTupoBaHHOU
npoOIeMBbI, MOAEITUPOBATh pEajbHBIC CUTyaIllMd Ha S3BIKE TEOMETPHH,
UCCIIEI0BATh MMOCTPOCHHBIE MOJIENIA C UCIIOIb30BAHUEM T'€OMETPUUYECKHUX
MOHATUN U TEopeM, ammapara ajreOpbl, peliarh MpPakTUYECKHUE 3a]ayH,
CBSI3aHHBIC C HAXOXKJICHUEM IeOMETPUUYECKUX BEIUYMH;

e UMETh NpeACTaBleHUs] 00 OCHOBHBIX 3Tamax Pa3BUTHUS T'ECOMETPUHU Kak
COCTaBHOW YacTu (hyHAaAMEHTA Pa3BUTHUS TEXHOJIOTHUH.

K xoniy 11 kiaacca oOyvaromuics HayIUTCs:



CBOOOJTHO OIEPUPOBATH TOHATUSIMH, CBSI3aHHBIMU C IWJIMHJIPUYECKOM,
KOHUYECKOM U cepruyeckoi MOBEPXHOCTAMH, OOBICHATH CIOCOOBI
TIOJTYYCHHUS;

OTICpUPOBAThH MOHATHSIMH, CBSI3aHHBIMU C TEIaMH BPAICHUS: ITUIHHIPOM,
KOHYCOM, c(hepoit u mapom;

pacro3HaBaTh Teda BpamieHus (UWIUHApP, KOHYC, cdepa U Imap) u
O0O0BSCHSATH CIIOCOOBI TTOJTYUCHUS TEJI BPAIICHUS;

KJIacCU(UIIMPOBATH B3AMMHOE PACIOJIOKEHUE CPEephl U IIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI 3JICMEHTOB MHOTOTPAHHUKOB W TEJ BpaIICHWUS,
00BEMBI U TUIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB WM TEJ BpaIICHHS,
re€OMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYI;

CBOOOJIHO OTIEPUPOBATh MOHATHSAMH, CBS3aHHBIMH C KOMOWHAITUSAMHU TEJ
BpaIieHUsI ¥ MHOTOTPAaHHUKOB: MHOTOTPAHHWK, BIHCAHHBIA B cdepy u
OTHMCAaHHBIA OKOJIO cdepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIH TEJIO
BpAIlCHUS;

BBIYKCIIATh COOTHOIICHUSI MEXAY TUIOIIAIIMHU TOBEPXHOCTEN U 00bEMaMu
ITOJIOOHBIX TEIN;

n300pakaTh W3y4aemble (UTYpBI, BBITOJHATH (BBIHOCHBIE) TIJIOCKUE
YEpTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHUS TEJ BpaIlICHUS;

U3BJICKaTh, WHTEPIPETUPOBATh W MPeoOpa3oBBIBATh HHGOPMAIHIO O
MIPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpEeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATD ONIEPAIMK HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPaBHEHUEM B JIEKaPTOBOM CUCTEME KOOPIUHAT;
penraTh TEOMETPUUYECKHE 3a/1a9l Ha BBIUYMCIICHUE YTJIOB MEXKIY MPSMBIMHU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUNA OT TOYKH IO IUIOCKOCTH, B
1IEJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOT'O METO/a MPHU PEIICHUH;
CBOOOJTHO ONEPUPOBATH TMOHSATUSIMU, CBS3aHHBIMM C JIBIDKCHHUEM B
IIPOCTPAHCTBE, 3HATH CBOKMCTBA JABUKECHUM;

BBITIOJTHATh HM300paX€HUST MHOTOTPAaHHUKOB W TENl BpaleHUs MpHU
MapajyIeJIbHOM  IIEPEHOCE, UEHTPAIBHOM CUMMETPUHU, 3€PKAIBHOU
CUMMETPUH, MPU MTOBOPOTE BOKPYT MPSIMOH, MpeoOpa3oBaHus O100US;
CTPOUTH CEUCHUS MHOTOTPAHHHUKOB W TEJ BpAICHHUS: CEUEHUsS MMJIMHIpA
(mapayieTbHO U MEPHEHIUKYJIIIPHO OCH), CEUCHHS KOHYca (TlapajuiesibHbIe
OCHOBAHHUIO U MIPOXOSIIIME YEPE3 BEPILUHY ), CEUEHUS 11apa;
UCIOJIb30BaTh METOJbI TOCTPOCHUSI CEUCHUI: METOJ CJIEIOB, METOI
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEeH MITOCKOCTH;



JIOKa3bIBATh FT€OMETPUUYECKUE YTBEPKICHUS;

OPUMEHATh TeoMeTpuueckre (akTbl ISl PEIICHHS CTEPEOMETPUUYECKUX
3a/lay, MPEANOJararoluIMX HECKOJIbKO IIAaroB pEHIeHUs, €CIU YCJIOBHS
MIPUMEHEHMUS 33/1aHbI B SIBHOW U HESIBHOU (hopme;

pemaTth 3aJadyd Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOIICHUN H
HaX0XJICHUE T€OMETPUUECKUX BEITUYUH;

MPUMEHSITh MPOTPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHUKAIIUOHHBIC
CHUCTEMBI MPU PEIICHUU CTEPEOMETPUUYECKUX 3a]1aY;

MPUMEHSITh OJy4YCHHbIC 3HAHUS HA TPAKTUKE: CPABHUBATh, AHATM3UPOBATH
U OLECHUBATh pEaJbHbIE CUTyallUH, MPUMEHSATH H3yUYEHHBIC IOHSTHSA,
TEOPEMBI, CBOICTBA B TMPOLECCE IOWCKA PEIICHUS MaTeMaTHYECKH
chopMyIMpOBaHHON MPOOIEMBI, MOJEIUPOBATh PEAIbHBIE CUTyallUH Ha
SI3bIKE TEOMETPUH, UCCIE0BATH OCTPOCHHBIE MOJIENIU C UCTIOIb30BaHUEM
T€OMETPUYECKUX TOHATAA © TEOpeM, armaparta aireOphl, peraTh
NPaKTUYECKUE 3aJauM, CBS3aHHBIE C HAXOXKJACHUEM T'€OMETPUYECKHUX
BEJINYVH,;

UMETh TpeAcTaBieHUs 00 OCHOBHBIX dTamax Pa3BUTHS TCOMETPUHU Kak
COCTaBHOW YacTu (yHAaAMEHTA Pa3BUTHUS TEXHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3iesioB U (uu¢posbIe)
n/m | TeM NPOrpaMMbl Bcero Konrpoaensie | IlpaxTuieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 BBenenue B ctepeoMeTpuio 23 1
) BzaumHoe pacnionoxenue 6 1
HPSIMBIX B IPOCTPAHCTBE
3 [TapannenbHOCTb NPSAMBIX U g
IJIOCKOCTEW B POCTPAHCTBE
[leprieHAUKYISIPHOCTH
4 IPSAIMBIX U INIOCKOCTEN B 25
IIPOCTPAHCTBE
VYTrasl ¥ paccTosTHUA 16 1
MHororpaHHuku 7 1
BekTopsl B npocTpaHcTBE 12
g [ToBTOpeHwUe, 0606H.ICHI:IC u 5 )
CUCTEMAaTHU3alMsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB 102 6 0

[10 ITPOT'PAMME




11 KITACC

KouunyecTBO yacoB DJIeKTPOHHbIE
HaunmeHnoBanue
Ne (undgposBbie)
pa3aesioB M TeM Kontpoabnsie | IlpakTnyeckue
n/n Bcero oOpa3oBaTeJibHbIE
NPOrpamMMsbl padoThI padoThI
pecypcsl
A
1 HaJIUTUYECKas 15 |
reOMeTpuUs
[ToBTOpEHME,
6006
) 00001eHne 1 15 |
CUCTeMaTHU3alHs
3HAaHUU
3 O06bEM MHOrOrpaHHHUKA 17 1
4 Tena Bpaienus 24 1
[nomanu
5 MOBEPXHOCTH U 9 1
00BEMBI KPYTIIBIX TET
6 JBroxkenus 5 1
[ToBTOpEHME,
. 00001IeHne 17 )
cucTeMartu3anus
3HAaHUHU
OBILEE KOJIMYECTBO
- 102 8 0

YACOB II10 ITPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTsbI

IIpakTHyeckue
padoThI

DJIeKTPOHHBbIE
nudposbIe
o0pa3oBaTe/ibHbIE

pecypcbl

OcHOBHBIE TIpaBUIIA
n300pakeHHs Ha PUCYHKE
IUIOCKOCTH, apaJlIeIbHBIX
pSIMBIX (OTPE3KOB),
CeperHbI OTPE3Ka

[lonsTs crepeomerpun:
TOUKa, IIpsiMasi, MJI0CKOCTb,
npocTtpancTBO. OCHOBHBIC
MpaBWJIa U300paKeHMsI Ha
pHCYHKE IIOCKOCTH,
napasIesIbHBIX MPSMbIX

(OTpe3KoB), cepeIMHbI OTPE3Ka

[TonsaTHA: nepecekaromuecs

IIJIOCKOCTH, IIEPECCKAIOIINUCCA

mpsiMasi ¥ MJI0CKOCTb;
MOJTYTIPOCTPAHCTBO

[TonsaTHA: nepecekaromuecs

IIJIOCKOCTH, ICPECCKAIOIUCCA

npsiMasi ¥ MJI0CKOCTb;
MOJIyTIPOCTPAHCTBO

MHoOrorpaHHukKHu,
n300pakeHue MPOCTEUIITIX




MIPOCTPAHCTBEHHBIX (UTyp,
HECYIIECTBYIOIUX OOBEKTOB

MHoOrorpaHHukKH,
n300paKeHNe MPOCTEHIIINX
MIPOCTPAHCTBEHHBIX (UTyYp,
HECYIIECTBYIOIIUX 0OBEKTOB

Axcuomel CTCPCOMCTPHUU U
TEPBLIC CICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPHUH U
NIEPBbIE CIIEJCTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U
NIEpBBIE CIIE/ICTBUS U3 HUX.
CriocoOblI 3a1aHKsl IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE.
O003HaueHus NPSAMBIX U
IJIOCKOCTEN

10

N3obpaxenue ceueHmit
MUpaMH/JIbl, KyOa U IPU3MBIL,
KOTOPBIE IPOXOJAT YEPE3 UX
pEopa. Nzo0pakeHue
IepeceyeHus MOoIyYEHHbIX
mIockocTeil. PackpammBanue
IIOCTPOEHHBIX CEYEHUN
pa3HbIMH LIBETaMU

11

N3o0pakeHue ceueHuit
MUPaMHJIBL, KyOa U IPU3MBIL,
KOTOPbIE MIPOXOASAT Uepe3 Uux
p€bpa. M3obpakeHue
NePECEUCHUS TTOTYUCHHBIX




mIockocTeil. PackpammBanne
MOCTPOEHHBIX CEYEHU
Pa3HbIMH LIBETaMU

12

N3o0paxenune ceueHmit
MUPaMUJIbI, KyOa U IPU3MBI,
KOTOPBIE MTPOXOAAT Yepe3 Uux
pébpa. N3obpaxenue
MEePECEeUCHMS MTOTYUYCHHBIX
TIocKocTel. PackpammnBanue
MIOCTPOEHHBIX CEUCHU
pa3HBIMU LIBETAMU

13

N3o0paxenue ceueHmit
MUPaMUJIBL, KyOa U IPU3MBIL,
KOTOpPBIE MTPOXOIAT Yepe3 ux
pEbpa. N3o0paxkenue
IepeceyeHus MOIyYEHHBIX
mI0ckocTeil. PackpammuBanue
MTOCTPOECHHBIX CEUCHUI
pa3HBIMU LIBETAMHU

14

Meton cnenoB s
MIOCTPOEHUS CEUEHU I

15

Meton cinenoB s
IIOCTPOCHHUS CEYECHHH.
CBolicTBa nepeceyeHmi
MPSAMBIX U IIJIOCKOCTEMN

16

Meton ciienoB s
MOCTPOEHUS CEUCHUH.
CBolicTBa nepeceyeHuit
IPSIMBIX U TIOCKOCTEHN




17

[TocTpoenue ceuenuii B
nupamuie, Kyoe mo Tpém
ToukaM Ha péopax. Co3znaHue
BBIHOCHBIX YepTEKel U 3aMUCh
IaroB MOCTPOCHUS

18

[Toctpoenune ceuenuii B
nupamu/ie, Kyoe mo Tpém
ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEpTEKEN U 3aMUCh
1aroB MOCTPOCHUS

19

[TocTpoenue ceuenuii B
nupamuie, Kyoe mo Tpém
ToukaMm Ha péopax. Co3znaHue
BBIHOCHBIX YepTEKeN U 3aMUCh
1aroB MOCTPOCHUS

20

[Toctpoenune ceuenuii B
nupamu/ie, Kyoe 1mo Tpém
ToukaMm Ha péOpax. Co3znaHue
BBIHOCHBIX YepTeKel U 3aMUCh
IaroB MOCTPOCHUS

21

[ToBTOpEHME MIIAHUMETPUN:
Teopema o
IPONOPLMOHAIBHBIX OTPE3KAX.
ITonoOue TpeyronbHUKOB

22

[ToBTOpEHME MIIAHUMETPUN:
Teopema Menenas. Pacuersl B
CCYCHHUAX HA BBIHOCHBIX
yeprexax. Mctopus pazsurus
IUTAHUMETPUH U




CTEpEOMETPUH

23

KonrtponsHas padora
" AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

24

B3aumHoe pacnionoxenue
IPSIMBIX B IIPOCTPAHCTBE.
CkpenuBaroniecs npsmele.
[Ipu3Haky CKpenuBarOmMUXCs
npsmeix. [lapamiensHbie
MIPSIMBIE B IPOCTPAHCTBE

25

Teopema o cyniecTBOBaHMH U
€AMHCTBEHHOCTH NPSIMOU
NapajuleIbHON JaHHOU
IIPSIMOM, MPOXOJALIEH Yepes
TOUYKY IIPOCTPAHCTBA U HE
JIeXKaIel Ha TaHHOUW MPsIMOM.
Jlemma o nmepeceyenuu
napajuieIbHbIX MPSAMBIX
IJIOCKOCTBIO

26

[TapamiensHOCTB Tpex
npsMbIX. Teopema o TpEx
NapaJICIbHBIX IPAMBIX.
Teopema o ckpelmuBarOmuXcs
IPSIMBIX

27

[TapamiensHoe
npoekTupoBanue. OCHOBHBIE
CBOICTBA MapaIJIETHLHOTO
IIPOEKTUPOBAHUS.
N300pakenue pasHbIx Guryp




B [TapaJUIEIbHON NPOEKIINU

28

LenTpanbHas npoekius. Yo
C COHAIIPaBJIICHHBIMU
CTOPOHAMU. YTOJI MEXIY
NPSIMBIMHU

29

3a1auun Ha JJ0Ka3aTeNbCTBO U
HCCIIEI0BAaHUE, CBA3aHHBIE C
PacIoJI0KEHUEM NPSMBIX B
IPOCTPAHCTBE

30

[TonsTHs: mapamIenbHOCTh
IPSIMOM U TIOCKOCTHU B
npoctpanctse. [Ipusnak
NapajuIeIbHOCTH IPSIMOU U
iockocT. CBolicTBa
MapajuIeIbHOCTH IPSIMOU U
IIJIOCKOCTH

31

I'eomeTrpuueckue 3aaun Ha
BBIYUCICHUC U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
MapajIeIbHOCThIO MPSMBIX U
IIJIOCKOCTEMN B IPOCTPAHCTBE

32

[Toctpoenue ceuenus,
MPOXOAAIIETO Yepe3 NaHHYIO
IPSIMYIO Ha YEPTEXKE U
MapaAIIETBHOTO IPYTOU
npsAMoi. Pacdy€T oTHOIIEHMI

33

[TapamienbHas npoeKuus,
IIPUMEHEHUE I IOCTPOCHHUS
ceueHuit Kyoa u




napaienenumnena. CBorcTa
napasuiesieure1a ¥ MpU3Mbl

34

[TapasuienbHbIE TUIOCKOCTH.
[Ipu3Haky napajuieIbHOCTH
JIBYX TIJIOCKOCTEM

35

Teopema o mapainenbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTH,
MPOXOIAIIEH Yepe3 TOUKY, HE
MIPUHAJIECHKALLYIO TaHHOMN
IUTOCKOCTH U CJIEICTBUSA U3
HeE

36

CBoiicTBa napaysienbHbIX
TUIOCKOCTEM: 0O
napauieIbHOCTH MPSIMBIX
repecedeHust mpu
TepecedeHN  IBYX
MapajuieTbHbIX MIIOCKOCTEH
TpeTbei

37

CaolicTBa napamieabHbIX
IJIOCKOCTEH: 00 OTpe3Kax
napajiebHbIX IPSIMBIX,
3aKITIOUEHHBIX MEXITY
napauIeIbHBIMU
IUIOCKOCTSIMH; O IIEPECEUCHUH
IIPSIMOY C IBYMsI
HapayieIbHBIMU MIJIOCKOCTSAMU

38

[ToBTOpEHME: Teopema
[Mudaropa Ha miaockocTu

39

[ToBTOpEHME: TPUTOHOMETPHUS




MPSIMOYTOJIbHOTO
TPEYroJIbHUKA

40

CoiicTBa Ky0a u
IPSIMOYTOJIBHOTO
napajuiesenumnena

41

Boruncnenue yiMH OTpE3KOB B
Ky0O€e U psIMOYTOJIbHOM
napajuieJenumnesie

42

[leprieHANKYASAPHOCTH MPAMOM
u mockoctu. [IpusHax
NEPHEHANKYJISIPHOCTH TIPSIMOM
U TUIOCKOCTH

43

[TepnieHAMKYIAPHOCTH MPAMOM
u mockoctu. [IpusHax
NEPIICHIUKYISIPHOCTU MPSIMON
U TJIOCKOCTH

44

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH,
MPOXOJISIICH Yepe3 TOUKY
MIPOCTPAHCTBA U
MEepHEHIUKYISIPHOU K
IUIOCKOCTH

45

IInockoctu u
NEePIEHANKYISIPHBIE UM
NpsMbIC B MHOTOTpaHHHUKAX

46

Ilnockoctu n
NEPIEHIUKYIIIPHBIE UM
MPsSIMbIE B MHOTOTPaHHUKAX




47

[lepnieHaUKyYISp ¥ HAKIOHHAS.
[TocTpoenne nepneHauKyJisipa
U3 TOYKU Ha IPSIMYIO

48

[lepnieHAUKyIsp ¥ HAKIIOHHAS.
[TocTpoenne nepneHauKyJsipa
W3 TOYKHU HA IPSAMYIO

49

Teopema o Tpéx
NEepHeHIUKYIsIpax (mpsmas u
oOparHasi)

50

Teopema o Tpéx
NepHeHANKYIIsIpax (mpsmas u
oOpartHas)

51

Yron mexnay
CKPEIIMBAIOIIUMUCS IPSIMBIMU

52

[Touck nepreHIuKyIsspHBIX
HpSIMI)IX C ITIOMOIIIBIO
HCpHeHI[I/IKYIISIpHBIX
IUIOCKOCTEH

53

OproronansHoe
IPOEKTUPOBAHNE

54

[TocTpoenue ceuenunii kyoa,
MPU3MBbI, IPABUIBHOU
MHUPAMUJIBI C TOMOIIBIO
OPTOTOHAJILHOM MPOEKIUU

55

[TocTpoenune ceuenuit kyoa,
TPU3MBI, TPABUIBHOMN
MUPAMUJIBI C TTOMOIIBIO
OpPTOTOHAILHOU MPOEKIINH




56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIbHO IJIOCKOCTH.
[InockocTn cumMmmeTpuii B
MHOTOTpaHHHUKaX

57

[Ipu3nax
MEPIEHIUKYISIPHOCTH MTPIMOMN
U IUIOCKOCTH KaK CJIECTBUE
CUMMETpUU

58

HpaBI/IJIBHBIe MHOT'OT'paHHUKH.
Pacuér paccTosiHuii OT TOUKH
710 TJIOCKOCTH

59

[IpaBuUsIbHBIE MHOTOTPAaHHUKH.
Pacuér paccTosiHuii OT TOUKH
710 TJI0CKOCTH

60

CrniocoObl OmyCTUTh
NEPICHAUKYJISAPBIL:
CUMMETpHUS, CABUT TOYKHU I10
NapajuIeJIbHON IPSIMOU

61

CaBur no HenapauieIbHON
pSMO, H3MECHECHHE
pacCcTOAHUMI

62

KonTponbnas pabora
"B3zanmHoe pacrnonoxeHue
OPSIMBIX U TJIOCKOCTEHN B
npocTpaHcTBe"

63

[ToBTOpEHME: YyrOaI MEKTY
NPSAMBIMH Ha MJIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE,




TEOpEMa KOCUHYCOB

64

[loBTOpEHME: Yroa MeXIY
CKPELIMBAIOIUMHUCS MPSIMBIMH
B IIPOCTPAHCTBE

65

FGOMCTpI/I‘IeCKI/Ie MCTOBI
BBIYUCJICHUA yIJIa MCKIY
IpsAMBIMHA B MHOT'OT'PaAHHHUKAX

66

JIByrpanHsb1i yrosu. CBOMCTBO
JMHEHHBIX YTJIOB ABYI'PAHHOIO
yria

67

[IepnieHauKysIpHBIE
miockoctu. CBolicTBa
B3aMMHO MEPIEHANKYIISIPHBIX
IIOCKOCTEH

68

IIpu3nak
NEePHEHANKYISIPHOCTH
IJIOCKOCTEI; TeopemMa 0O
NPAMON MepeceyeHust IByX
IIJIOCKOCTEH
NEPHEHANKYIJISIPHBIX TPEThEU
IJIOCKOCTH

69

[IpssMOyTONIBHBIM
napasuiesienume; Kyo;
U3MEepEeHMs], CBOMCTBA
IPSIMOYTOJIBHOTO
napasuiesienumnes1a

70

Teopema o AuaroHan
MPSIMOYTOJILHOTO
napasuieJienunena u




CIIEICTBHE U3 HEE

71

CrepeomMeTrpuueckue u
NPpUKIIAAHBIC 3a/1a4U,
CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHUEM MIPAMBIX U
TUIOCKOCTH

72

IToBTOpeHuUeE:
CKpPCIIUBAKOIIHNECS TPSAMEIC,
napajuleIbHbIC IIIOCKOCTH B
CTaHAAPTHBIX
MHOTr'OrpaHHUKax

73

[Tapa napannenbHbIX
MIOCKOCTEH Ha
CerH_II/IBaIOH_[I/IXCSI HpSIMbIX,
paccTositHue MEeXIy

CKpCIIUBAOIIUMHUCA ITPAMBIMU

B ITPOCTBIX CUTyalUsAX

74

Paccrostane oT TOUKH 110
MJIOCKOCTH, PACCTOSTHUE OT
MPSIMOM A0 MIIOCKOCTH

75

Brruncnenue paccrosHui
MEXY CKPEIIMBAIOLIIUMHUCS
MPSAMBIMH C TTOMOIIBIO
NEPIEHANKYIJISIPHON
IIOCKOCTH

76

Tpé€xrpanusiii yroi,
HEpaBEeHCTBaA JUIsl

TpeXrpaHHbIX yriaos. Teopema
[Mudaropa, Teopemsl




KOCHUHYCOB U CUHYCOB JJI
TPEXTPAHHOTO yTJia

77

DeMeHTHI cheprudecKoit
TE€OMETPHUH: Te0e3NUECKUE
JMHUM Ha 3eMJjie

78

KontponbHas padota "Yrisl u
paccrosiHus"

79

CucreMaTusanus 3HaHUH
"MHOrorpaHHuK 1 €ro
3J1eMEHTHI"

80

[Inpamua. Buael nupamun.
[IpaBunbHas nupamuia

81

IIpusma. IIpAmas u HakIOHHAS
npusMsl. [IpaBunbHas npuzma

82

[Ipsimoit napamienenunes,
IPSIMOYTOJIBHBII
napasuieNienumnesn, Kyo

83

BrlInykiibie MHOTOIpaHHHKH.
Teopema Ditnepa

84

Brinykiibie MHOTOIpaHHUKH.
Teopema Ditnepa.
[IpaBunbHbIE 1
TOJTYTIPAaBUITbHBIE
MHOTOTPaHHUKH

&5

KonTponsHas padora
"MHororpaHHuKku"

86

IlonsTue BCKTOpa Ha
IINIOCKOCTH U B ITPOCTPAHCTBEC




87 CyMmMa BEKTOpOB

88 Pa3nocTe BekTOpOB

89 [IpaBuno napamnenenumnena

90 YMHOXEHUE BEKTOpa Ha
YHUCIIO
Pasznoxenune BekTopa 1o

91 0a3ucy TpE€x BEKTOPOB, HE
JeKalMX B OJHOM INIOCKOCTH

92 CxansapHoe Npou3BEICHHE

93 Brruncnenue yria Mmexiy
BEKTOPAMH B ITPOCTPAHCTBE

94 [Ipocreiimume 3amauu ¢
BEKTOpaMHU

95 [Ipocreitmme 3anaun ¢
BEKTOpaMHU

96 [Ipocreitmue 3anauu ¢
BEKTOPAMHU

97 [Ipocreiimume 3amayu ¢
BEKTOpaMHU

08 O60061eHue 1
crucTemMaTu3alus 3HaHUI

99 Ob6o06uenne u
crucTemMaTu3alus 3HaHUI

100 Hrtorosast KOHTpOJIbHAsS
paborta

101 Hrorosas KOHTpOIbHAS

paborta




00001IeHne u
102 . 1
cucreMaTui3anusa 3HaHUU

OBIIEE KOJIMYECTBO YACOB

10 ITIPOT'PAMME 102




11 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTpoJsbHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3y4eHust

DJIeKTPOHHBbIE
undposbie
oOpa3oBaTejibHbIE

pecypcbl

IToBTOpEHUE TeMbI
"KoopauHatsl BEKTOpa Ha
IJIOCKOCTH U B
npocrpaHcTae”

IloBTOpeHue TemMbl
"CkayiipHOE MTPOU3BENCHUE
BEKTOPOB"

[ToBTOpEHME TEMBI
"Bpruncienue yria Mexmy
BEKTOpaMH B MPOCTpaHCTBE"

[ToBTOpEHME TEMBI
"VpaBHEHHE MTPSIMOH,
MPOXOISIIECH Yepe3 1Be
TOYKH"

YpaBHEHHKE IUIOCKOCTH,
HOpMaJlb, ypaBHEHHUE
IJIOCKOCTH B OTpE3Kax

YpaBHEHHE IIIIOCKOCTH,
HOpMaJlb, yPaBHEHUE
IIJIOCKOCTH B OTPE3KAX

BGKTOpHOC IMPOU3BCACHUC

JIuneliHble HEPABEHCTBA,




JIMHENHOE
MPOTpaMMHUPOBAHNE

JIuneliHble HEPABEHCTBA,
JTMHEWHOE
IIPOrpaMMUPOBAHUE

10

AHaIUTHYECKUE METOIbI
pacuéra yria Mexay
NPSIMBIMH B
MHOTOTpaHHHUKaX

11

AHaIUTHYECKUE METO/IbI
pacuéra yria Mexay
IJIOCKOCTSIMU B
MHOTOTpaHHUKAX

12

dopmysa pacCTOSHUS OT
TOYKH JI0 MJIOCKOCTHU B
KOOpJIMHATAX

13

Haxoxnenue pacctostHuit OT
TOYKH JI0 IIJIOCKOCTH B Ky0e

14

HaxoxneHue pacCcTosiHUM OT
TOYKH J0 IJIOCKOCTH B
IIPaBUIIbHOM MUPAMUJIE

15

KonTponbHas pabota
"AHaTuTUyecKasg
reomeTrpus”

16

Ceuenuns MHOTI'OI'paHHUKOB:
CTaHAAPTHBIC
MHOT'OI'paHHUKN

17

CeueHus MHOT'OI'paHHUKOB:




METO/J CICI0B

18

CeueHust MHOTOTPAaHHUKOB:
CTaHILapTHBIC IIJIOCKOCTH,
HCpGCG‘ICHI/ISI HpSIMBIX 58
TIOCKOCTEH

19

HapanneanLIe MpAMbIC U
TINIOCKOCTH: TTapaJlJICJIbHBIC
CCUCHUA

20

[TapannenbHble IpsIMbIE U
MJIOCKOCTH: pacuéT
OTHOIIEHU

21

[TapamienbHble IpsIMBIE U
IUIOCKOCTH: YIJIbI MEXLY
CKPELIMBAIOIUMUCS
IpSMBIMU

22

[IepnieHauKynsspHBIE
MIPSIMBIE U TUIOCKOCTH:
CTaHapTHBIE MAPBI
NEPIIECHIUKYISPHBIX
IUIOCKOCTEN U MPSIMBIX,
CUMMETpUU
MHOI'OTPaHHUKOB

23

[TepnenaukynspHbie
IpsIMbIE U TJIOCKOCTH:
TeopeMa O Tpex
NepreHIuKyIsIpax

24

[lepnieHauKynsipHBIE
IPSIMBIE U TUIOCKOCTH:
BBIUNCJICHYS UIVH B




MHOTr'OrpaHHUKax

25

[ToBTOpeHue: muomaan
MHOTOYTOJILHUKOB,
(hopMyJIBI IS TUTOIACH,
COOOpaxKeHHUsI MMOA00MS

26

[ToBTOpEeHMe: muomaau
MHOTOYTOJIbHUKOB,
(hopMyIIBI I71S TUTOINAEH,
CO00paxKeHwsI MOA00MS

27

[ToBTOpEHME: TIOIIAAN
MHOTOYTOJIbHUKOB,
(bopMyJIBI IS TUI0MIA e,
COOOpaxeHwsl MoA00Ms

28

IInomanu ceueHunit
MHOTOI'PAaHHHUKOB: TIJIOIIATN
MOBEPXHOCTEH, pa3pe3aHus
Ha YacTH, COOOpaKeHUS
o100us

29

IInomanu ceueHnit
MHOTOI'PAaHHHUKOB: TIJIOIIAN
MOBEPXHOCTEH, pa3pe3aHus
Ha YacTH, COOOpaKEHHS
o100us

30

KounTponbHas pabota
"[ToBTOpEHME:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTpaHHUKOB"

31

O0BpéM Tena. O0beEM
IPSIMOYTOJIBHOTO




nmapaJuiCjacnuicaa

32

3amaun 06 yABOCHUH Ky0a, 0
KBaJiparype Ky0a; o
TPHUCEKIINH yTiia

33

CrepeomeTrpuueckue 3aaau,
CBsI3aHHBIE C 00BEMOM
MIPSIMOYTOJIBHOTO
napajuiesenuneaa

34

[IpuknagHbie 3a1a4u,
CBsI3aHHBIE C BEIUMCIIEHUEM
00BEMA MPSIMOYTOIEHOTO
napajienenuneaa

35

O0BEM TIPSIMO TPU3MBI

36

CrepeomeTpuueckue 3aj1auu,
CBSI3aHHBIE C BHIUUCIICHUEM
00BEMOB NPSAMOI TPU3MBI

37

[Ipuknanueie 3anaymn,
CBSI3aHHBIE C 00BEMOM
IIPSIMOY IIPU3MBI

38

Brrunciienue 00EMOB TeI €
TIOMOIIIBIO OIPEICAEHHOTO
uHrerpana. O0bEM
HAKJIOHHOHN TPU3MBI

39

Brrunciienue 00EMOB TeI €
TIOMOIIBIO OTTPENEITEHHOTO
uHTerpaina. OobpEmM
TTUPAMHU/TBI

40

®opmyna o0bEMa




nupamuibl. OTHOLLIEHUE
00bEeMOB MUpaMuU/I ¢ OOITUM
YTJIOM

41

dopmyna 00bpEéMa
nupaMupl. OTHOLIEHHE
00BEMOB MUpPaMHU/T ¢ OOIITUM
yriioM

42

CrepeomeTrpuueckue 3aj1auu,
CBSI3aHHBIE C 00BEMaMU
HaKJIOHHOH TIPU3MBbI

43

CrepeomeTrpuueckue 3a/1auu,
CBsI3aHHBIE C 00bEMaMU
TTAPAMH/TBI

44

[IpukiaaHbie 3a1a49H 110
teMme "OOBEMEI TEN",
CBSI3aHHBIC C 00BEMOM
HAKJIOHHOH TPU3MBI

45

[Ipuknagnelie 3a1a4u 1Mo
teme "OOBEMEI TEI",
CBsI3aHHBIE C 00BEMOM
MTUPAMHU/IBI

46

[Ipumenenue 00bEMOB.
Beruncnenne paccTosHUS 10
IUTIOCKOCTH

47

KonTponbhas padbora
"O0bEM MHOTrOrpaHHHKA"

48

Hunmuaapudeckas
MMOBEPXHOCTh, 00pa3yroIIne




LWIHHAPUYECKON
MOBEPXHOCTH

49

Hunuuap. [psamon
KpyTOBOM LIUIUHJAP.
[Inomane moBepxHOCTH
LUAJUHIPA

50

Konnueckast moBepxXHOCTb,
o0pa3yroire KOHUIeCKOn
nosepxHoctu. Konyc

51

CedeHue KoHyca
MJI0CKOCTBIO, TapaJIIEIbHOU
MJIOCKOCTH OCHOBAHMSI

52

Y ceu€HHblil KOHYC.
N306paxkenne KOHyCOB U
yCEUEHHBIX KOHYCOB

53

[Tnomane 60xoBOI
MOBEPXHOCTH U MOJTHON
IIOBEPXHOCTH KOHYyCa

54

[Tnomane 6okoBOM
MMOBEPXHOCTHU U MOJHOM
MMOBEPXHOCTH KOHYCA

55

CrepeomeTrpuueckue 3aaumn
Ha J10Ka3aTeJIbCTBO U
BBIYMCIIEHHE, [IOCTPOCHUEM
CEYEHHU [UIMHApPA, KOHYyCa

56

CTepeOMeTpI/I‘ICCKI/IC 3aJadu
Ha JO0Ka3aTCJIbCTBO U
BBIYUCJICHUC, ITIOCTPOCHUEM




CEUEHHM [UIMHIpPA, KOHyCa

57

[Ipuknanueie 3anaymn,
CBSI3aHHBIE C LIMJIUHPOM

58

[Ipuknagnelie 3a1a4u,
CBSI3aHHBIE C IHJIMHIPOM

59

Cdepa u map

60

Ilepeceuenue chepsl u mapa
¢ iockocTho. Kacanue
mapa u cepsbl MI0CKOCTHIO.
Bun u nzo0paxkenue mapa

61

[epeceuenue chepsl u mapa
¢ ockocThio. Kacanue
mapa u cepsl MI0CKOCTHIO.
Bun u nuzobpakenue mapa

62

VYpaBHenue chepsl.
[Tnomans chepst u e€
qacTen

63

Cummetpus cdepsl 1 mapa

64

CrepeomeTrpuueckue 3a1auu
Ha JI0Ka3aTelIbCTBO U
BBIYMCJICHHE, CBA3aHHbBIE CO
cthepoil u mapom,
MMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

65

CrepeomeTrpuueckue 3a1auu
Ha JI0Ka3aTelIbCTBO U
BBIYUCJICHUC, CBA3aHHBIC CO
chepoil u mapom,




MOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

66

[Ipuxnagueie 3a1auu,
CBsI3aHHBIE CO Cepoii u
mapom

67

[ToBTOpEHME: OKPYKHOCTH
Ha INIOCKOCTH, BEIYMCIICHUS
B OKPY>XHOCTH, CTaHJapTHEIE
mox00us

68

Paznuunsie KOM6I/IH8.I_[I/II/I TCJI
BpaluCcHusA U
MHOT'OIrpaHHUKOB

69

3agaun 1o TeMe "Tena u
MMOBEPXHOCTHU BpalieHus"

70

3anauu o reme "Tena u
HOBEPXHOCTH BpaleHus"

71

KonTponsHas pabora "Tena
1 TIOBEPXHOCTH BpALLECHUS"

72

O6weém muuHapa. Teopema
00 00bEMeE pSIMOTO
WITMHIpA

73

Brruucnenue o06EMOB TeN €
TIOMOIIBIO OMIPENEITIEHHOTO
unTerpana. O6bEM KoHyca

74

ITnomanu 60KOBOI U
IIOJTHOW ITOBEPXHOCTH
KOHycCa

75

CTepeOMeTpI/I‘IeCKI/Ie 3aJa4u,




CBA3AHHBIC C BLIYHUCICHUCM
00BEMOB IMIIMHPA, KOHYCa

76

[Ipukiaguele 3aga4u 1o
teme "OOBEMBI U TUTOIIAIH
noBepxHoctel Ten"

77

O0BEM mapa 1 mapoBoro
cektopa. Teopema 00
o0BEme mapa. [Tnomans
cdepsl. CTepeomMeTpudecKue
3a]a4uu, CBSI3aHHBIE C
BBIYUCIICHHEM 00BEMOB
nrapa, mapoBOro CErMeHTa
IIAPOBOTO CEKTOpa

78

[IpukiagHele 3aga4u 1Mo
teme "OOBEMEI TEI",
CBSI3aHHBIE C 00BEMOM IIapa
Y TUIOMIABI0 cephl.
CoOTHOIICHUS MEXIY
IUTIOIIA/IIMU TTIOBEPXHOCTEH U
00BEMamMu MOJOOHBIX TEl

79

IlogoOHbIE TENa B
npocTtpaHcTBe. Mi3meHnenne
00BbéMa 1pu o100 H.
CrepeoMeTpuueckue 3aaauu,
CBSI3aHHBIC C BHIYMCIICHUEM
00BEMOB Tell U IUIOIAAeH
MTOBEPXHOCTEU

80

KonrtponpHas padora
"Ilnomany moBEpXHOCTU U




00BEMBI KPYTIBIX TET"

81

JIBYDKEHUS IPOCTPAHCTBA.
OtoOpakenusi. J|BmwkeHust u
paBeHcTBO (puryp. Ob6mue
CBOICTBA JBHKCHUM

82

Bunp! nBmxennit:
MapaJuyIeIbHbIN NIEPEHOC,
LIEHTpAJIbHASL CUMMETPUS,
3epKaJibHasi CHMMETPHUS,
IIOBOPOT BOKPYT MPSIMON

83

[IpeobpazoBanus nog00Ms.
[Ipsimas u cepa Ditnepa

84

I'eomerpuueckue 3agaun Ha
IPUMEHEHUE JBIKEHUS

85

KonTponbhas padbora
"BekTopsl B mpocTpaHcTBe"

86

O6o061maroniee TOBTOPEHHE
11 noHsiTHI U METO/IOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMATU3AIIUS
3Hanuit: "[lapanienbHOCTh
MPSIMBIX U INIOCKOCTEHN B
npoctpaHctse"

87

Ob6o0m1aroriee MOBTOpeHNE
11 nousTHiA 1 METOAOB
Kypca reometrpuun 1011
KJIACCOB, CHCTEMaTH3aLUs
3HaHuii: "BekTopsl B
npocTpaHcTBe"




88

O6o0061maro1iee NTOBTOPEHHE
11 noHATHi U METOAOB
Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3aLMs
3HaHUM: "BekTopsl B
npocrpaHcrae”

&9

O6o0mmaroiiee MOBTOPEHHE
11 moHATUN 1 METOZIOB
Kypca reomerpun 1011
KJIaCCOB, CUCTEMAaTH3aIUs
3HaHuii: "OobeM
MHOrorpaHHuka"

90

O06o0maroiee MOBTOPEHHE
11 moHATUN 1 METOIOB
Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTU3alIH
3nanuii: "O0bemM
MHOTOrpaHHUKaA"

91

O6o061maroniee TOBTOPEHHE
11 ToHSATHI 1 METOI0B
Kypca reometpun 1011
KJIaCCOB, CHCTEMAaTU3allHs
sHanui: "Ilnomanu
TMOBEPXHOCTU U 00BEMBI
KpyTJibix Ten"

92

Ob6o0m1aronee MOBTOpEHNE
11 nousTHA 1 METOAOB
Kypca reomerpuu 1011
KJIACCOB, CHCTEMATH3AITUS




3Hanuit: "[lnomanu
MMOBEPXHOCTU U 0OBEMBI
KpyJibIxX Ten"

93

Hrorosast KOHTpOJIbHAS
paborta

94

HToroBast KOHTpOJIbHAs
pabota

95

[ToBTOpeHue, 0600IIEeHNE 1
cUcTeMaTu3alis 3HaHUH

96

Hcropus passurus
CTEpPEOMETPUU KaK HAyKU U
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Y KOMIIBIOTEPHBIX
TEXHOJIOTUM

97

Hcropus passurus
CTEPEOMETPUHU KaK HAYKHU U
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U KOMITBIOTEPHBIX
TEXHOJIOTUI
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Hcropus passutus
CTEPEOMETPUU KaK HAYKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX
U KOMIIBIOTEPHBIX
TEXHOJIOTUH

99

Hctopus pazsutus
CTEpEOMETPUH KaK HAyKU U




€€ poJIb B pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX
1 KOMITBIOTEPHBIX
TEXHOJIOTHI

100

Hcropus passurus
CTEPEOMETPUHU KaK HAYKHU U
€€ poJb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTUI

101

Hcropus pazsutus
CTEPEOMETPUU KaK HAYKU U
€€ poJIb B Pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX
U KOMIIBIOTEPHBIX
TEXHOJIOTUH

102

Hctopus pazsutus
CTEPEOMETPUH KAK HAYKU U
€€ poJib B Pa3BUTHH
COBPEMEHHBIX MHKEHEPHBIX
Y KOMITbIOTEPHBIX
TEXHOJIOTHI
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Ipunooicenue 1

®opmMbl yuéTa padodeil NpOorpaMMbl BOCIIUTAHUS
B pa0oueil mporpamMmMe o MareMaTHUKe
Pabouas nporpamma Bocniutanuss MAOY COLI Ne 7 peanuzyercs, B TOM YUCIE

N 4CPE3 UCIIOJIL30BAHHUC BOCIIUTATCIIbHOI'O ITOTCHIMAIA YPOKOB MAaTCMATUKMU.

Ota paboTa OCYLIECTBISETCS B CIAEAYIOMHUX GOpMaX:
noOyXJieHne o0yyaroumxcs coOMoAaTh Ha YpPOKE OOIIENPUHATHIE HOPMBI
MOBE/ICHUS, MTpaBUia OOILEHUSI CO CTApPIIUMHU (IIEAATOTUYECKUMU PAOOTHUKAMM )
U CBEpCTHUKaMHU (0OyYarOIIMMHCS), NPUHIUMNBI YYEOHOH JUCHUIUIMHBI U
CaMOOpraHu3aluu.
NpUBJIEUYECHNE BHUMAHUs 00Yy4YarOLMXCsl K [ICHHOCTHOMY acIleKTy M3y4aeMbIX Ha
YPOKax NPeMETOB, SBJICHUMN, COOBITHH Yepes:
oOpaleHre BHUMAaHUS Ha HPABCTBEHHbIE ACMEKThbl HAyUHBIX OTKPBITHUH,
KOTOpbIE M3Yy4alOTCs B JJAHHBII MOMEHT Ha YPOKE; Ha YUEHbIX, CBSI3aHHBIX
C M3yYaeMbIMU B JAHHBII MOMEHT T€MaMH, Ha TOT BKJIaJ, KOTOPBIA OHU
BHEC/IM B pa3BUTHE HAlllel CTPaHbl U MHUpa, Ha JOCTOWHBIC MOAPANKAHUSA
MPUMEPHI UX JKU3HU, HA MOTUBBI UX MOCTYIIKOB,
UCTIOJb30BAHME Ha YypoKax HH(OpMaIuM, 3aTparuBarolieil Ba)KHBIC
COIIMANIbHBIC, HPABCTBEHHBIE, STHYECKUE BOMPOCHI
UCTIONH30BAHNE BOCHUTATENBHBIX BO3MOXKHOCTEH  CONEp)KaHUs  y4eOHOTo
npeamera A (pOopMHUpPOBaHUS Yy OOYYAIOIIUXCA POCCUHUCKUAX TPAaTUIIMOHHBIX
TYyXOBHO-HPABCTBEHHBIX U COILMOKYJIBTYPHBIX IIEHHOCTEH dYepe3 Mmoadop
COOTBETCTBYIOIUX MPOOIEMHBIX CUTYaLMH JUIsl 0OCYkKI€HUs B Kilacce, 00BEKTOB
JUIs1 BBITIOJIHEHUSL.
MHULIMMPOBAaHUE 00CYKIEHUH, BBICKAa3bIBAHHUI CBOETO MHEHHS, BEIPAOOTKU CBOETO
JMYHOCTHOTO OTHOILIEHUS K U3Y4aeMbIM COOBITUSM, SIBIICHUSIM.
dbopMUpOBaHWE 3HAHWW W TPUHATHE CBOEH POCCHMCKOW TPa)IaaHCKOU
UJCHTUYHOCTA B TOJUKYJIBTYPHOM W MHOTOKOH(ECCHOHAIBLHOM POCCUHCKOM
00111eCTBE, B MUPOBOM COOOILIECTBE.
COONIOZICHWE TIPABWJIA JIMYHOW W OOIIECTBEHHON O€30MacHOCTH, B TOM YHUCIIE
0e30macHOro NoBeIeHus B ”HGOPMAIIMOHHOM CpeJie.
pa3BUTHE CIIOCOOHOCTH aIaiTHPOBATHCSA K CTPECCOBBIM CUTYAlUsIM B OOIICHHHU,
B Pa3HBIX KOJUIEKTHMBAX, K MEHSIOUIUMCS COIHAIbHBIM, MH(POPMALMOHHBIM H
TIPUPOTHBIM YCIOBHUSIM.
JEMOHCTpAIIHsI HABBIKOB Pe(IIEKCHH CBOETO (PU3UIECKOTO U TICHXOJIOTHIECKOTO
COCTOSIHUS, COCTOSIHUSL OKPY’KalOIUX JIOAECH C TOYKM 3pEeHHs 0Oe30MacHOCTH,
CO3HATEJILHOT'O YIPABJICHUS CBOUM AMOLMOHAIBHBIM COCTOSTHUEM.
BBIPQ)KEHUE IIO3HABATENBHBIX HMHTEPECOB B PA3HBIX IMPEAMETHBIX OOJACTIX C
Y4ETOM CBOUX CIIOCOOHOCTEH, TOCTHKCHHIA.
oOajaHue MPEACTaBICHUEM O HAy4YHOM KapTHHE MHUpPA, AOCTHKEHUN HAayKu U
TE€XHUKH, apryMEHTHPOBAHHO BBIPAXKAIOIIUX IMOHMMAaHUE 3HAUYEHUS HAYKH B
KU3HA  POCCHMCKOr0 00mecTBa, B OOecleueHWHM ero 0e30MacHOCTH,
TYMaHHUTapHOM, COIIMAIbHO-3KOHOMUYECKOM pa3BUTUU Poccum.



JIEMOHCTpAIMsI HABBIKOB KPUTHUYECKOTO MBIIUICHUS, OMPEIETICHUE JTOCTOBEPHOM
Hay4YHOUW MH(OpPMAIK U KPUTUKU aHTUHAYYHBIX MTPEICTABICHUIA.
pa3BUTHE U IPUMEHEHHE HABBIKOB HAOIIOJCHHM, HAKOIIJICHHS] M CUCTEMATHU3AIHH
(aKkTOB, OCMBICIICHUS ONBITA B €CTECTBEHHOHAYYHOW OO0JaCTH TIO3HAHMUS,
HCCIIEN0BATENIBCKON EATEIbHOCTH.
y4acTve B KU3HHU IITKOJBI (B TOM YHCJIE CaMOYyTPaBJIeHUE), OPUCHTUPOBAHHBIN Ha
y4acTHe B COIUATBLHO 3HAYUMOM JIEATEIIBHOCTH.
BKJIFOUCHHE B YPOK HWIPOBBIX MPOIEIYp, KOTOPHIE IOMOTAIOT IOAACPKATh
MOTHBAIIMIO OOYYaIOMIUXCS K TMOTYYCHHIO 3HAHWH, HaJa)KUBAHHWIO TTO3MTHBHBIX
MEXKIMYHOCTHBIX ~ OTHOIIEHWH B Kjacce, IOMOTaloT  YCTaHOBJICHHUIO
n00poxkeNaTenbHON aTMoc(hephl BO BpeMsl ypoKa.
NPUMEHEHHE Ha YpOKEe HMHTEPAaKTUBHBIX (OpM padOThl, CTUMYIHPYIOIINX
MO3HABATENIbHYI0 MOTUBAIIMIO O0YYaIOITIXCS.
MIPUMEHEHHE TPYNIOoBON pabOThl WM pabOTHI B Mapax, KOTOPbIE CIIOCOOCTBYIOT
pPa3BUTHIO HABBIKOB KOMAHJIHOM pabOThl W B3aMMOJCHCTBUIO C JPYTHMH
00yJarOITUMUCHL.
BEIOOD M WCIOJB30BaHWE HA YpPOKaxX METOJIOB, METOAMK, TEXHOJOTHH,
OKa3bIBAIONINX BOCHHUTATEIHLHOE BO3JCHCTBHE HA JIMYHOCTH B COOTBETCTBUH C
BOCIHTATELHBIM MIEATIOM, IEIBIO M 33/1a9aMU BOCTIMTAHUS:

METOJTbI KOHTPOJISI 1 CAMOKOHTPOJIS,

METO]Ibl CAMOBOCTIMTAHHUS,

METOTbI IOOIIPEHMS,

METOJIbI (POPMHUPOBAHUS COZHAHMS,

METO/Ibl YOCKICHHUS.
MHUIIMUPOBAHUE U MOIEPHKKA UCCIIE0BATEIBCKOM NEeATEIbHOCTH IIKOJILHUKOB B
dbopMe opraHuzal TPYNNOBBIX W HHAWBHUIYAIbHBIX HCCIIEIOBAaHUM (MUHH-
MCCJIEIOBaHMI), BKIIIOYEHUE B YPOK Pa3IMUHBIX UCCIENOBATENbCKUX 3aJaHUNA U
3aa4, 4YTO JIaeT BO3MOXKHOCTH OOyYalOIUMCA TPUOOPECTH  HABBIKH
CaMOCTOSITENILHOTO PEIICHHsS] TEOPETUYECKOW MPOOJIeMbl, TEHEPUPOBAHUS U
oopmiieHHsT COOCTBEHHBIX THUIIOTE3, YBAKHUTEIHLHOTO OTHOIICHHS K YYXKUM
U7esiM, MyOJWYHOTO BBICTYIICHUS, apTyMEHTHPOBAHUS W OTCTAWBAaHUSI CBOCH
TOYKH 3PCHUS.
YCTaHOBJICHUE YBAXKUTEIHHBIX, JTOBEPUTENBHBIX, HEPOPMATbHBIX OTHOIICHHMA
MEXIy VYHTEJIEM U YYCHHKAMH, CO3JaHHEC HAa YpPOKaX 3MOIMOHAIBHO-
KOM(DOPTHOI cpebl.

YYuTeNnb T0KEH YUYNTHIBATS:
NPaBUIHLHOCTD U OCO3HAHHOCTD U3JIOKEHUS COJIEP KAHMUS, IOTHOTY PACKPBITHS
MOHSTHI, TOYHOCThYNOTPEOIICHNUS HAYYHBIX TEPMHUHOB;
CTeneHb CHOPMUPOBAHHOCTH UHTEIUICKTYJIbHBIX U 00111€y4eOHbIX YMEHU;
CaMOCTOATEILHOCTh OTBETA;
PEUYEBYIO TPAMOTHOCTD U JIOTHYECKYIO TIOCIIEIOBATEIIBHOCTh OTBETA.
Ilpunoocenue 2

KpnTepml OLHCHKHU YYaluXCHd IO MaTEMATUKE



Yuurenb OlIEHUBAECT 3HAHUS U YMEHUS YUAIIUXCS C YYETOM UX MHIWBHUIYaTbHBIX
0COOEHHOCTEM.

1. Conepxxanne U o0beM MaTepuana, MOJJIEKAIIErO MPOBEPKE, ONpEaeseTCs
nporpamMmoi. Ilpu mnpoBepke yCBOGHHSI MaTepuaia HYXHO BBISIBISTH IOJIHOTY,
MPOYHOCTh YCBOEHUS YYalIUMHCS TEOPUU W YMEHHS MPUMEHSTh €€ Ha MPaKTHKE B
3HAKOMBIX U HE3HAKOMBIX CUTYaITUsIX.

2. OcHoBHBIMH (hOpMaMU MPOBEPKH 3HAHUN M YMEHUHN ydaIIUXCs 110 MaTeMaTHKE
SIBJISIFOTCS] TUChbMEHHAsI KOHTPOJIbHAsI pab0Ta U YCTHBIN OIpOC.

IIpu oleHKEe NUCBMEHHBIX M YCTHBIX OTBETOB YUMTEIb B IMEPBYIO OUYEpPEIb
YUYUTHIBAET MOKA3aHHBIC Y4YalllUMUCS 3HAHUA U yMmMeHusd. OUeHKa 3aBUCUT TaKkKe OT
HaJM4us U XapakTepa MOrpeirHOCTe!, TOMyIEHHBIX YYaluMUCS.

3. Cpeau norpentHocTe BIACHSIOTCS OUUOKY U Hedouemal:

® [IOIPEIIHOCTb CYUTAETCS OIMIMOKOM, €CJIM OHA CBUICTEILCTBYET O TOM, UTO
YYEHUK HE OBJAJE OCHOBHBIMU 3HAHUSMH, YMEHHUSIMH, YKa3aHHBIMU B
porpammMme.

® K HeJo4YeTaM OTHOCATCS  IOTPEIIHOCTH, CBHJCTEILCTBYIOIIME O
HEJIOCTATOYHO MOJIHOM WJIM HEAOCTATOYHO MPOYHOM YCBOEHUU OCHOBHBIX
3HAHUW M yMEHHMU WM 00 OTCYTCTBMM 3HAHHUM, HE CUMTAIOIIUXCA B
nporpaMMme OCHOBHbIMHM. HemoueTtamMu Takke CUMTAIOTCS: MOTPEIIHOCTH,
KOTOpbIE€ HE MPUBEIM K MCKAKECHHIO CMBICIA MOJYYEHHOIO0 YYEHUKOM
3a/IaHUs WK CIIOco0a ero BBIMOJIHEHUS; HeaKKypaTHas 3aluch; HEOPEKHOE
BBITIOJIHEHUE YEPTEXKA.

I'parumna Mexay omuOKaMu M HEJIOYeTaMH SBISETCS B HEKOTOPOW CTEICHH
ycinoBHOU. [lpu omHMX OOCTOSITENbCTBAX MOMYIIEHHAS YYaIIMMHCS TOTPEITHOCTD
MOXET PacCMaTPUBATLCA YUYUTENIEM Kak OIIMOKa, B JAPYroe BpeMs U IpPU APYrUx
00CTOSITEILCTBAX — KaK HEJIOYET.

4. 3agaHusg Ui YCTHOTO W TMHCBMEHHOTO OIpOCa YYalluXcsi COCTOAT U3
TEOPETUYECKUX BOIIPOCOB U 3a]1a4.

OTBEeT Ha TEOPETHUYECCKUM BOIPOC CUMUTACTCS OE3YNPEUYHBIM, €CIU IO CBOEMY
COJICP)KaHHMIO ITIOJTHOCTBIO COOTBETCTBYET BOIPOCY, COJICPKUT BCE HEOOXOIMMBIC
TeopeTudeckue (DaKThl s 0OOCHOBAHHBIC BBIBOJBI, a €TI0 HM3J0KCHHE W IMHChbMCHHAS
3alUCh MAaTeMaTUYeCKM TPaMOTHBI U OTJIMYAIOTCA IMOCIEJOBATEIbHOCTHIO U
aKKypaTHOCTBIO.

Pemienne 3amaun cumtaeTcs O€3ympedyHbIM, €CIM MPaBWIHHO BBIOpAH CIIOCOO
pelIeHns, caMO PEIICHUE COMPOBOXKIAETCS HEOOXOJAUMBIMU OOBSICHEHUSIMHU, BEPHO
BBITIOJTHEHBI HY’)KHBIC BBIUMCICHHUS M TIpeoOpa3oBaHUs, IOJIYyYEeH BEPHBIM OTBET,
MOCJIEIOBAaTEILHO U AKKYPaTHO 3alIMCAHO PEIICHUE.



5. OueHka OTBeTa y4allerocsi Ipu yCTHOM M TUCbMEHHOM OIPOCE MPOBOJUTCSA 110
nATUOAIIBHON CHUCTEME, T. €. 32 OTBET BBICTABISETCSA OJHA M3 OTMETOK: | (Twi0x0), 2
(HEeYIOBIIETBOPUTEIIBHO), 3 (YIOBIETBOPUTEILHO), 4 (XOpOoII0), 5 (OTIUYHO).

6. YunuTenb MOXKET NOBBICUTH OTMETKY 3a OPUTMHAJIBHBIA OTBET HA BONPOC WIIN
OpUTHMHAIBHOE pEIICHHE 3aJayd, KOTOpPbIE CBHUJAETEIBCTBYIOT O  BBICOKOM
MaTEMaTUYECKOM Pa3BUTUH YUalIerocs; 3a peiieHue 0osee CI0KHOM 3aa41 UIU OTBET
Ha OoJiee CIIOKHBIM BOMPOC, MPEUIOKEHHBIE YydalleMyCsl JOMOJHUTEIBLHO TOCIe
BBITIOJIHEHUSI UM 3aJJaHUN.

Kpumepuu owubok:

e K rpyObiM ommOKamM OTHOCSTCS OIMUOKH, KOTOphie OOHAPYKHUBAIOT
HE3HaHWE ydalumucs (opmyJsi, IpaBUil, OCHOBHBIX CBOWCTB, TEOPEM H
HEYMEHHE WX TMPUMEHSITh, HE3HAHHE TMPUEMOB PEIICHUS 3ajad,
paccMaTpUBaeMbIX B yUeOHHUKAX, a TAKXKE BBIYUCIUTENIbHbIE OIMIMOKH, €CIH
OHM HE SIBJIAIOTCA ONMUCKOM;

e K HerpyObIM omuOKaM OTHOCSITCS: TIOTEPsI KOPHS WM COXPaHEHUE B OTBETE
IIOCTOPOHHETO KOpPHS; oTOpachiBaHHE 0e3 OOBSICHEHWH OJHOTO U3 HUX U
PaBHO3HAYHBIE UM;

e K HemouyeraM  OTHOCSTCS:  HEpAlMOHAIbHOE  pEIICHHUE,  OIMUCKH,
HEJOCTATOYHOCTh UJIM OTCYTCTBUE MOSICHEHU, 000CHOBAaHUM B PEIICHUSIX

OlueHKa YCTHBIX OTBETOB YYAIIUXCS
OTBET OLICHUBACTCS OMMEMKOU «5», €CITU YUCHUK:

MOJIHO PAacKphUT COJACpKaHWE Marepuaga B o00beMe, MPEeayCMOTPEHHOM
MPOrpaMMoOn 1 Y4€OHUKOM,

W3IIOKWI MaTephall TPAaMOTHBIM SI3BIKOM B ONPEICICHHOW JIOTHYECKOM
MOCJICTIOBATEILHOCTH, TOYHO HCIIONB3YyS MAaTEMaTUYECKYyI0 TEPMUHOJIOTHIO U
CUMBOJIUKY;

MPaBHJIBLHO BBITIOJHUI PUCYHKH, YEPTEXKH, Tpa(UKH, COMYTCTBYIOIINE OTBETY;

NoKa3ajl yMEHHE WILTIOCTPUPOBATh TCOPETHUECKHE TIOJOKEHUS KOHKPETHBIMU
npuUMepaMH, MPUMEHITh UX B HOBOM CHUTyallMM TPU BBIMOJHEHUU MPAKTUYECKOTO
3aJlaHus;

MPOJIEMOHCTPHUPOBATT YCBOCHHUE paHEE HM3YYCHHBIX COIYTCTBYIONIUX BOIPOCOB,
c(OPMHPOBAHHOCTh W YCTOWYMBOCTH HCIOJIB3YEeMBIX TpPH OTpPabOTKE YMEHUH H
HAaBBIKOB;

OTBEYAJ CAaMOCTOATEIHHO O€3 HAaBOASAIIUX BOIIPOCOB yUuTeNsA. B0O3MOXKHBI OTHA -
JIBE HETOYHOCTH IPH OCBEIIEHHWH BTOPOCTENIEHHBIX BOIPOCOB HJM B BBIKIAJIKaX,
KOTOPbIE YUYEHUK JIETKO UCTIPABIII 110 3aMEUAHUIO YIUTEIIS.



OTBeT oleHUBACTCS ommemKkol «4», €CIu OH YJOBIETBOPSIET B OCHOBHOM
TpeOOBAaHUSIM Ha OIICHKY «5», HO IIPH 3TOM MMEET OJMH U3 HEJIOCTATKOB:

B M3JIOKEHUU JOMYIIECHBI HEOOIBIINE MPOOEITHI, HE HCKA3HUBIIHE MATEMaTHIECKOEC
coJiepKaHUE OTBETA;

JIOTIYIIICHBI OJUH — IBA HEJIOYETa IIPH OCBEIICHUH OCHOBHOTO COZICP)KAaHUS OTBETA,
UCIIPABJICHHBIC 110 3aMEYaHHUIO YUHUTEIIS;

JOMYIIEHBI OMUOKa Wik 00JIee ABYX HEJIOUETOB MPU OCBEIIEHUU BTOPOCTETICHHBIX
BOITPOCOB WJIM B BBIKJIaJIKaX, JIETKO MCIIPABJICHHBIC 10 3aMEUaHUIO YUUTEIIS.

Ommemxka «3» CTaBUTCS B CIAEAYIOIIUX CIydasX:

HEIMOJIHO WJIM HETOCJIEIOBATeIbHO PACKPBITO COJACp)KaHWE Marepuaia, HO
MOKa3aHo 0011ee MOHWMAaHHUEe BOIIPOCa M MPOASMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIC
JUIST  JTaJbHEWINEro  YCBOGHHS  MPOTPAaMMHOTO  MaTepuana  (ompeercHHBIC
«TpeboBaHUAMHU K MAaTEMAaTHYECKOM IMOATOTOBKE YUAIIUXCSD);

UMEJIMCh 3aTPyAHEHUS WJIM JOMYIIEHbl OIMMOKA B ONPEACIICHUH TOHSATHM,
UCIIOIb30BAaHUM  MaTEMaTUYeCKOM  TEPMHUHOJOTHM,  4YEpPTEKax,  BBIKJIQJIKaX,
HCIIPABJICHHBIC MTOCIIC HECKOJIBKUX HABOJISAIINX BOIPOCOB YUUTEIIS;

VYCHUK HE CHOpPaBWICA C TNPUMECHCHHEM TEOPHH B HOBOW CHTyallud IIPH
BBITIOJITHCHUH TIPAKTUYECKOTO 3aJ]aHus, HO BBITIOJHUI 3aaHUS 005S3aTeIbHOTO YPOBHS
CJIOKHOCTH T10 JJAHHOM TeME;

Ipy  3HAaHWUM  TCOPETHYCCKOTO  Marepuajga  BBIABICHA  HEIOCTaTOYHAs
c(hOpMHUPOBAHHOCTh OCHOBHBIX YMEHUN U HABBIKOB.

Ommemxka «2» CTaBUTCS B CIASAYIONINX CIydasX:

HE PacCKpPBITO OCHOBHOE COJIEpKaHUE YU4eOHOTO MaTeprala;

oOHapyXeHO HE3HAHWE WM HEMOHMMAaHHWE YYEHHKOM Ooublled nian Haubosee
BA)KHOM 4acTH y4eOHOIro MaTepuania;

JOMYIIEHbl ONIMOKM B  ONPEACICHWH TOHATHH, TIPH  KCIOJIb30BAHHH
MaTeMaTHYeCKON TEPMUHOJIOTHH, B PUCYHKAX, YepTekaxX WU rpadukax, B BEIKIAAKaX,
KOTOPBIC HE UCTIPABJICHBI MOCJIC HECKOIBKUX HABOJISIIIIMX BOIMPOCOB YUUTEIS.

O1eHKa MUCbMEHHbIX PA00T YYAIIUXCS

Ommemka «5» CTaBUTCS, €CIIN:

paboTa BBINOJIHEHA TIOJIHOCTHIO;

B JIOTUYECKUX PACCYNKIACHUSIX U 0OOCHOBAHHUH PEIICHUS HET MPOOEIIOB U OIMHUO0K;

B PEIICHUU HET MaTeMaTHYECKUX OMMUOOK (BO3MOYKHA OJTHA HETOYHOCTh, OIMCKA,
HE SIBJISOIIASICS CJICJICTBUEM HEe3HAHUS WJIM HETIOHUMAaHMs Y4eOHOTO MaTepraa).

Ommemka «4» CTaBUTCS, €CIIH:

paboTa BBITIOJIHEHA TTOJTHOCTHIO, HO 00OCHOBAHUS I1aroB PeIieHrs HEA0CTaTOUYHbI
(ecmm ymeHHe OOOCHOBBIBATh PACCYXACHHUS HE SBISIOCH CIHEIHUAIbHBIM OOBEKTOM
MIPOBEPKH);



JOTyIIIeHa OJHA OINMOKa WM JBa-TPH HeJo4YeTa B BBIKJIAJKAX, PHUCYHKax,
yepTekax WM rpadukax (€Ciu 3TH BUABI paOOTHI HE SBJISIIUCH CIISIIUATIBHBIM 00bEKTOM
IIPOBEPKH).

Ommemka «3» CTaBUTCS, €CIIU:

JOMYIIEHBI 00Jiee OTHOM OIMOKY MM OoJiee IBYX-TpeX HEA0UETOB B BHIKIIAJIKaX,
yepTexkax Wik rpadukax, HO Yy4alllUics BlajeeT 00sS3aTeIbHBIMU YMEHUSIMU 10
IPOBEPSIEMON TEME.

Ommemxka «2» CTaBUTCS, €CIU: JOMYIIEHBI CYIIECTBEHHBIC OIMOKH, TTOKa3aBIIne,
YTO yYaIlllUHUCs HEe BiIajieeT 00s3aTeIbHBIMA YMEHUSMH 110 JaHHOM TeMe B ITOJTHOM Mepe.

OgeHKa TECTOBBIX paﬁoT yualmumxcs

* Ommemka «3» CTaBUTCS, €CIIM: y4alluucs BbINOJHWI BepHO, 90-100%
paboThI

* Ommemka «4» CTaBUTCS, €CJM: YyYalllMHCs, BBINOJHWI BepHO, 70-89%
paboThI

* Ommemka «3» CTaBUTCS, €CJIM: YyYalllMHCs, BBINOJHWI BepHO, 50-69%
padoTHI

* Ommemxa «2» CTaBUTCA, €CIU: yJalIuiics BbINOJHUI MeHee 50% paboThl



