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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBIEHHOCTH W MPEAMETOB T'yMaHUTAPHOIO IUKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3a1a4, YMEHHME BBIIBUIAaTb M OINPOBEPIaTb THIIOTE3bl HEIOCPEICTBEHHO
UCITOJIB3YIOTCSL TIPU PEUIEHUM 337a4 €CTECTBEHHO-HAy4YHOrO LHMKJIA, B YaCTHOCTU
buznueckux 3aaay.

I{enb ocBoeHus nporpamMmmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
U3YYEHUU TEOMETPUU Yepe3 O00ecrneyeHue BO3MOXKHOCTU MPUOOpPETEHUs |
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACUCTBUM,
cnenu(pUYHBIX TEOMETPUU, U HEOOXOAUMBIX JIJISl YCIEIHOT0 Npo(heCCUOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCMOIb30BAaHUEM MATEMATUKHU.

[TpuoputeTHbIMM 3a7auaMu Kypca T€OMETPUU Ha YIIIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre NpeCTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMUpOBaHUE TMPENCTABICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEINAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUMHOIO amnmapara o pa3ierny
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dopMupoBaHHE  YMEHHUS  BJIQJIeTh ~ OCHOBHBIMHM  MOHATUSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMHpOBaHUE YMEHHS pACliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pE€aIbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYMPOBaTbh TIE€OMETPUYECKHUE
MOJEIIN;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpuil, GOopMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHU PACCYKICHUN;

dbopMUpOBaHHE yYMEHHs BIAJETh METOJAaMHU J0Ka3aTeIbCTB M aJITOPUTMOB
pELIeHUs,, YMEHUSI WX IPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKUX 3aa4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMHpoBaHUE TPEJCTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNbCTB  IPH



000CHOBaHUY MAaTEMATUYECKUX YTBEPXKICHUN U POJIM aKCMOMATHUKH B MPOBEIACHUHT
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHHUS, UHTEpPeCca K U3YUCHHUIO T€OMETPUH;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukmn», «Tema Bpamenus», «BexToppl ©  KoOpAWMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJEPKATEIbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
POrpaMMBbl, pacHpeeEHHBIM MO TojaM OOy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUHN Ha YIiIyOJIEHHOM YPOBHE MO3BOJISAET:

co3math  ycnmoBus it auddepeHnmanud  oOy4eHUs, IMOCTPOEHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
ya€ToM BbIOOpa Oyaymied mpodeccuu, obecrnieurBas MPEEMCTBEHHOCTb MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 waca B Hemenio), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COJAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHOE pacnosioKeHuE TMpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIHECs,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1ockoctd. [lapamiensHoe W UEHTpalIbHOE MPOEKTUPOBAHUE, N300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBOMCTBA IapajijIeIbHbIX IIJIOCKOCTEH. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC IAPAJIICIAbHBIE W IEPIEHIUKYJSPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH:  INPU3HAK  IEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAasl U MOJHAs MOBEPXHOCTb MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas W yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHel
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpasap, KyO. IlpeacraBieHne O MpaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 51€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHaju, YIJbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOIAAN YCEYEHHON MMPaMHUIBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILUTIaHApHbIM  BekTOopaM. IIpsiMmoyrosibHass  cucremMa  KOOpPAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCThb, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHApa u KoHyca. CumMmeTpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHIbl U KoHyca. OOBEM 11apa U 1mapoBoro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss ¥ MHOTOTpaHHHKOB. [Ipu3ma, BmucaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIMCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IWIMHAPA, KOHyCa, TUIomanab chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJI BPALICHHS: CEUEHUS HIJIMHAPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHATHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJIbHAsE CUMMETPHS, 3€pKaJlbHasi CHUMMETPHs, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIIBTATBI OCBOEHHSA YYEBHOI'O KYPCA
«'EOMETPHS» (YIJIYBJEHHBINH YPOBEHb) HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOPMHPOBAHHOCTh TPAXKIAHCKONW TO3WIIMKA OOYyYaromerocs Kak aKTHBHOTO M
OTBETCTBEHHOTO WICHA POCCHICKOTrO OOIIEeCTBa, MPEACTABICHUE O MAaTEMaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYD, SBJICHHUM, IPOIICAYP IPaKTaHCKOTO
oO1mrecTBa (BBIOOPHI, OMPOCHI U JIPYTrO€), YMEHUE B3aUMOJICHCTBOBATH C COIMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX (QYHKIIUSIMU U Ha3HAUCHHUEM,;

2) naTpUOTHYECKOE BOCIIUTAHHE:

c(hOpPMUPOBAHHOCTh POCCUMCKON TIpaxKJaHCKOM UIACHTUYHOCTH, YBAKECHHUS K
MPOIUIOMY W HACTOSIIIEMY POCCHUICKOW MaTEMAaTHKH, LIEHHOCTHOE OTHOILICHHE K
JOCTUKEHUSIM POCCUUCKMX MAaTeMaTUKOB M POCCUHUCKOM MaTeMAaTH4YE€CKOM IIKOJIBI,
WCIIOJIB30BaHUE ATUX JOCTIXKEHUHN B IPYTUX HAyKax, TEXHOJIOTHUAX, chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHWE JyXOBHBIX IIEHHOCTEH PpOCCUICKOro Hapoaa, cHopMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUSA, ASTUYECKOTO TOBEJECHHUS, CBS3@aHHOTO C MPaKTHYECKUM
MPUMEHEHUEM JOCTUKEHUW HAYKHM U JEATEIbHOCThIO Y4YEHOTO, OCO3HAHUE JIMYHOTO
BKJIa/ia B IOCTPOCHHUE YCTOMUMBOTO OYIYIIETO;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKJIOYas JCTETUKY MaTEMATHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajay, PEIICHUN, PacCyXICHHH, BOCIPUUMYHUBOCTH K
MaTeMaTUYECKUM acIlleKTaM pPa3JInYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCcIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHSI MPUMEHSTh MaTEMAaTHUYECKUE 3HAHUSI B MHTEpecax
3I0pOBOTO W 0€30mMacHOro o0pasza >KWU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBBIO  (370pOBOC MMHTaHWE, COAJAaHCUPOBAHHBIM PEXKUM 3aHATHA M OTIbIXa,
peryinspHas Guznueckass akTUBHOCTD), (PM3UYECKOE COBEPIICHCTBOBAHUE MPU 3aAHITHUSIX
CIIOPTUBHO-03/I0POBUTEIILHON IESITEILHOCTBIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TPYIly, OCO3HAHUE IIEHHOCTHU TPYIOJtOOUS, MHTEPEC K Pa3TMUHBIM
chepam TPOPECCHOHAIIBHON JIEATETLHOCTH, CBS3aHHBIM C MaTeMaTUKOW U e€
MPUJIOKCHUSIMA, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oyaymied mnpodeccuu u
peaM30BhIBaTh COOCTBEHHBIE JKM3HEHHBIE IUJIaHbI, TOTOBHOCTh W CHOCOOHOCTh K
MaTeMaTUYeCKOMY OOpa30BaHUIO U CAaMOOOPA30BAaHUIO HA TPOTSHKEHWW BCEH KU3HH,
TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PEIICHUU MPAKTUYECKUX 3a7a4 MaTEMaTHUYECKOM
HaIpPaBJICHHOCTH;

7) 3K0J10THYeCKOe BOCIIUTAHUE:



c(hOPMHPOBAHHOCTh IKOJIOTHIECKON KYJIbTYpPbl, TOHUMAHWUE BJIHUSHHUS COITHATBHO-
SKOHOMHUYECKUX TMPOIECCOB Ha COCTOSHUE NPUPOJHOM U COLMAIBHON Cpebl,
OCO3HAaHHUE TJI00AJBLHOTO XapakTepa »JKOJOTMYECKUX MpoOjeM, OpHUEHTaIus Ha
MIPUMCHEHUE MaTeMaTUYECKMX 3HAHUM MU pelIeHUs 3ajlad B 00JaCTH OKpYKaloIeH
Cpeapl, TUIAHUPOBAHHWE TIOCTYNKOB M OILIGHKH HX BO3MOXHBIX ITOCICACTBUM IS
OKPYKarOUIEH CPEIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTUS HAYKU U OOIIECTBEHHOM MPAKTUKH, TOHUMAHUE MaTeMaTHYeCKOM HAyKH Kak
chepbl UeTOBEUECKOUN JEeATeIbHOCTH, ATANOB €€ pa3BUTHS M 3HAYUMOCTH JJISI Pa3BUTHUS
[MBWIN3ALIUK, OBJIQJICHUE S3BIKOM MaTEMaTUKH U MaTEMAaTHYECKOM KYyJIbTYpOill Kak
CPEACTBOM  I[O3HAaHUA  MHUPA, TOTOBHOCTh  OCYIIECTBJISTh  MPOEKTHYHO U
HCCJICIOBATENIbCKYIO ACATEILHOCTh UHAMBUAYAJIBHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3naBaTe/ibHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

ba3oBble Jiornyeckue eiicTBUA:

BBISIBIISAITD U XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TOHSATUHN, OTHOIICHHH MEXIy MOHATUSIMH, (OPMYIUPOBATH OMPEACICHUS
MOHSATUH, YCTaHABIMBATH CYIIECTBEHHBIM MPU3HAK KIACCU(UKAIIMU, OCHOBAHMS IS
000011I€HNS U CPABHEHHUSI, KPUTEPUU TIPOBOJUMOTO aHAIIN3a;

BOCIIPUHUMATh, (POPMYIUPOBATH U MPEOOPA30BBIBATH CYKIEHUS: YTBEPAUTEIbHbBIE
U OTpHILIATEIbHbIC, €IMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIC;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHUBOPEYHS B
dakTax, AaHHBIX, HAOMIONEHUSIX W YTBEPXKICHHUSX, Npeajgaratb KpUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

Jenatb BBIBOJABI C HCHOJb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
WHJIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CaMOCTOSITEIBHO JOKA3aTeJIbCTBA MAaTEMaTUYECKUX YTBEPKIACHUI
(mpsiMble ¥ OT MPOTUBHOIO), BHICTPaMBaTh apryMEHTAIMIO, MPUBOAUTH TMPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXIACHUS U BBIBOJIbI;

BBIOMpATh CIOCO0 penieHus yuyeOHOH 3afaun (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHusi, BbIOMpaTh HanboJee MOAXOIAUINM ¢ yUETOM CaMOCTOSITENIBHO BBIACIEHHBIX
KPUTEPUEB).

Ba3oBLIe ucciaeaoBarebCKHeE AeiicTBUA:

UCIIOJIb30BaTh BONPOCHI KaK MCCIIENOBATEIbCKUA HMHCTPYMEHT TMO3HAHUS,
bopMyIMpOBaTh BOMPOCHI, (DUKCUPYIOIIHUE MPOTHBOpPEUUE, MPOOIEeMyY, YCTaHABINBAThH
UCKOMO€ U JaHHOe, (OpPMHUpOBATh THUIIOTE3y, APTYMEHTHPOBATh CBOIO IIO3HIIMIO,
MHEHUE;



IIPOBOJUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIA 3KCHEPUMEHT, MCCIEIOBAHHUE 10
YCTAaHOBJICHHIO OCOOEHHOCTEl MaTEeMaTHYECKOro OOBEKTa, SBJIEHUSA, IIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEeKTaMu, SIBJICHUSIMHU, TIPOILIECCAMU;

CaMOCTOATENLHO (QOpMYJIUpPOBaTH OOOOIIEHUS U BBIBOABI IO pPE3yJbTaTaMm
MPOBENEHHOTO HAOJIOEHUS, UCCIEAOBaHMs, OLICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX
pE3yIbTAaTOB, BHIBOJIOB U 0000IIICHUIA;

IPOTHO3UPOBAaTh BO3MOXXHOE pPAa3BUTHE ITIpoLecca, a TakXKe BBIJIBUIaTh
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBJIATH J€()ULIUTHI HTH(POPMALIMH, TaHHBIX, HEOOXOAMMBIX JJI1 OTBETA HA BOIPOC
U JJI4 pELICHUs 3a1a4H;

BBIOMpPATh MH(OPMAIMIO U3 HCTOYHHUKOB pA3JIMYHBIX THUIIOB, aHAJU3UPOBATh,
CUCTEMAaTHU3UpPOBaTh U MHTEPIPETHPOBATh MH(OPMALIMIO Pa3IUYHBIX BUIOB U (HOpM
IIPE/ICTABIICHHUS;

CTPYKTYpPUpPOBaTh HH(OpMaALMIO, MPEACTABIATH €€ B pa3IMYHbIX (opmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh HAAEKHOCTb MHPOPMAIMK 10 CaMOCTOSITENIbHO CPOPMYIUPOBAHHBIM
KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE JeHCTBUSA

OO0wmenne:

BOCIPUHUMATh U (OPMYJIMPOBATh CY)XJIEHUS B COOTBETCTBUU C YCIOBUSIMH U
HeasiMU OOLIEHUs, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U
NMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PEILICHUs 3a/Ja4ud, KOMMEHTUPOBATh
MOJIyYeHHBI PE3yNbTarT;

B XO0/€ OOCYXIEeHMsI 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOW TEMBI,
npo0JieMbl, pelaeMoi 3a/ayu, BbICKA3bIBaTh HJIEW, HAllEJICHHbIE Ha MOUCK pPELICHMUS,
COMOCTAaBIISATh CBOM CYXKJEHUS C CYXICHUSMU JAPYIMX YYaCTHUKOB JIMAJora,
OoOHapy>KUBaTh pa3Inyue U CXOJICTBO MO3UIIMI, B KOPPEKTHON (opme popmMyInpoBaTh
pa3HOIJIACHsl, CBOU BO3PAXKEHUS;

NPEACTABIATh PE3YyJbTaThl PEUICHUS 3aJadyM, SKCIEPHUMEHTA, HCCIEHOBaHUS,
IpOEKTa, CaMOCTOATEIbHO BBIOMpaTh (OpMarT BBICTYIUIEHUS C Y4€TOM 3ajad
MPE3EeHTAlUU U OCOOEHHOCTEN ayIUTOPHUHU.

PeryasiTuBHbIe yHUBeEpPCAaJIbHbIEe YUeOHbIE 1eliCTBUS

Camoopranusanus:

COCTaBJISATh IUJIaH, AJITOPUTM PEIICHUS 3aJlauyd, BBIOMPATh CHOCOO PEIICHUS C
y4€TOM HMMEIONIUXCS PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN C y4ETOM HOBOW MH(OPMAIIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH UHTEJJIEKT:



BJIQ/IETh HAaBBIKAMH TMO3HABATENBHON pEIIEKCHH KaK OCO3HAHHS COBEPIIAEMBIX
JNEUCTBUA M MBICIUTENIBHBIX IPOLIECCOB, HUX PE3YJIbTATOB, BIAAETh CIOCOOAMU
CaMOIIPOBEPKH, CAaMOKOHTPOJI IIpoliecca M pe3yJibTaTa PELICHUS MaTeMaTU4eCKON
3aJ1a4u;

IPEABUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HMKHYTh IIpU PEUICHUM 3a/ayH,
BHOCUTb KOPPEKTHBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHUBAaTh COOTBETCTBUE pE3yJibTaTa LEJIU U YCIOBUSAM, OOBACHATH INPUYHUHBI
JOCTUKEHUSI WM HEIOCTH)KEHUS PE3YyJbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY,
JaBaTh OLEHKY IPHUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHMMAaTh M HCIOJb30BaTh NPEUMYLIECTBA KOMAaHIHOM W WHAUBUIYAJIbHON
paboThl IIpU pEIIEHUH YYEOHBIX 3a/ad, MPUHUMATH LEIb COBMECTHOW AESTEJBbHOCTH,
IUIAHUPOBAaTh OpPraHU3alMl0 COBMECTHOM paboThl, pacmpelneisTb BHIbI padoT,
JIOTOBAapUBaThCa, OOCYX AaTh NPOLECC W pe3yJbTaT padoThl, 0000mATh MHEHUS
HECKOJIBKMX JIIO/ICH;

y4acTBOBaTh B TIPYyHNOBbIX (opmax paboTel (0OCykIeHHUS, OOMEH MHEHMIA,
«MO3TOBBIE€ HITYPMBD» M HHBIE), BBIIOJHATH CBOIO YacTh pabOThI M KOOPAMHUPOBATH
CBOM JECUCTBHA C APYTMMH WICHAMH KOMaH]Ibl, OLICHMBATh Ka4eCTBO CBOETO BKJIaaa B
oOLIMI NPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM YHACTHUKAMHU B3aUMOICHCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K xoniy 10 kiaacca oOyyaromuics HayquTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU TMOHSATUSMU CTEPEOMETPUU TPU PEUICHUU
3a/1a4 ¥ MPOBEJICHUH MaTEMAaTUUECKUX PACCYKICHUI;

e TMPUMEHATh AKCUOMBI CTEPEOMETPUM M CJICICTBUS W3 HHUX MPU pPEUICHUU
T€OMETPUYECKHX 3a]1ay;

e KJIACCH(UIIMPOBATh B3aMMHOE PACIOJIOKEHUWE TMPSMBIX B TMPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJIHO OMEPUPOBATH MOHSATUSMH, CBS3aHHBIMU C yIJaMH B MPOCTPAHCTRBE:
MEXKTy IPSMBIMHU B MIPOCTPAHCTBE, MEXTY MPSMON U IIIOCKOCTHIO;

e CBOOOJIHO OMEPUPOBATH MOHSATUSIMHU, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;

e CBOOOJHO pacloO3HABaTh OCHOBHBIE BHUIbI MHOTOTPAaHHUKOB (TIpuU3Ma,
nupamMua, NPSMOYTOJIbHBIN TTapajuieenunea, Kyo0);

e KJIACCHU(PUIUPOBATH MHOTOTPaHHUKH, BBIOMpAst OCHOBaHHS LTSI
KJ1accuukanuu;
e CBOOOAHO  OMEpPUPOBATH  TMOHATUSAMH,  CBSI3AHHBIMH  C  CEUYCHHUEM

MHOTOTPAHHUKOB TJIOCKOCTHIO;
e BBINOJIHATH NapajlieIbHOE, LEHTPaJIbHOE U OPTOrOHAIBHOE MPOECKTUPOBAHUE
¢buryp Ha IIOCKOCTb, BBITIOJIHATH U300pakeHHs! GUTYp Ha MIOCKOCTH;



CTPOUTHh CEYEHUS MHOTOTPAHHUKOB PAa3JIMYHBIMUA METOJAMHU, BBIIOJIHSATH
(BBIHOCHBIE) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BU
CBEpXY, COOKY, CHU3Y;

BBIYHCIIATh TUIONIAIA TOBEPXHOCTEW MHOTOTPaHHUKOB (IIpU3Ma, MUpaMuUia),
r€OMETPUYECKUX Tell C TPUMEHEHUEM (HOpMYIT;

CBOOOJ/IHO ONEPUPOBATH MOHATUAMU: CHMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCh U
MJI0OCKOCTh CHMMETPHUH, IIEHTP, OCh U TUIOCKOCTh CHMMETPUH (DUTYPHI;
CBOOOJTHO ONEPUPOBATH MMOHSATUSMU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

BBITIOJIHSATH JICUCTBHS HAJl BEKTOPAMU;

peuiath 3aJa4d  Ha JIOKa3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
HAXO0XJICHUE TE€OMETPUUYECKUX BEJIUYMH, MPUMEHSA W3BECTHBIE METOJBI IMPH
pELICHUM MaTeMaTUYECKUX 3aJad MOBBILICHHOIO U BBICOKOTO YPOBHSA
CJI02KHOCTH;

MPUMEHATh  NPOCTEUIHNE  MOPOrPaMMHBIE  CPEICTBA W BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a1aY;
U3BJICKaTh, MPEOOpa3oBBIBAaTh M  HUHTEPIPETHPOBATH HUHEOOPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (UTYpaX, MPEACTABICHHYIO Ha YepTekKax
Y PUCYHKAaX;

MPUMEHATH TOJYYCHHBIE 3HAHWS HA MPAKTUKE: CPABHUBATh U AHAIU3UPOBATH
peaIbHBIE CUTyallMu, MPUMEHSATh M3YUYEHHBIC MOHSATHS B IMPOLECCE TOUCKA
pelieHus MaTreMaThudecku CcHOpPMYITUPOBAHHOM TMPOOJIEMBbI, MOACIHPOBATH
pEAIbHBIE CUTYallMU HA SI3bIKE TEOMETPUM, UCCIEN0BATH OCTPOEHHBIE MOJEIIN
C HCIOJB30BaHUEM T'€OMETPUUECKUX TOHSATUM M TEOopeM, almapara ajireophl,
peliaTh NPaKTUYECKUE 3aJa4d, CBSI3AHHBIE C HAXOXICHHUEM T'€OMETPUUYECKUX
BEJINYMH;

UMETh TPEJCTaBICHUS OO0 OCHOBHBIX OJTamax pa3BUTUS TEOMETPUM Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:

CBOOOJIHO OMEpUPOBATh TMOHSATHUSMHU, CBS3aHHBIMH C [WIHHIPUYECKOH,
KOHUYECKON U CHEepUIECKON MOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI TTOTYUYCHUS;
OTEpUPOBATh TOHATHUSAMH, CBS3aHHBIMH C TEJaMU BpAIICHUS: IWIHHIPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Tena BpalleHus (LWIMHIP, KOHYC, cepa U map) U OObICHATh
CHIOCOOBI MOTYYEHUS TEJ BPALLECHUS;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPHI U MIIOCKOCTH;

BBIYHCIIATh BEJIMYMUHBI DJIEMEHTOB MHOTOTPAHHUKOB M TEJ BpalieHusi, 00bEMBI
¥ TUTOIIA U TIOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAIICHHSI, TEOMETPHUUECKHUX
TN ¢ IPUMEHEHHEM (HOPMYIT;

CBOOOJIHO OMNEPHUPOBATh MOHATHIMH, CBS3aHHBIMH C KOMOWHAIMSIMH Te
BpalieHUs] W MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHCaHHBIA B cdepy u



OMHUCaHHBIM OKOJIO cdephl, chepa, BHHCAHHAS B MHOTOTPAHHHUK WM TEIO
BpAILICHHUS;

BBIUUCIIATh COOTHOLIEHMSI MEXIY IUIOAAsIMU IOBEPXHOCTEH M 0O0BbEMaMu
IMOJOOHBIX TEN;

n300paxarh U3ydyaemble (DUTYPBI, BBIIOIHATH (BBIHOCHBIE) IJIOCKHE UEPTEKHU
U3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYpP: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH
CEYEHUs TEJI BPAILCHHUS;

U3BJIEKAaTh, MHTEPHPETUPOBATH M  IPEoOpPa3oBbIBATH  HHPOPMALMIO O
IPOCTPAHCTBEHHBIX N'€OMETPUUECKUX (UTYpax, MPEACTABICHHYIO Ha YepTeKax
Y PUCYHKAX;

CBOOOJTHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OIIEPALlH HAJl BEKTOPAMHU;

3a7aBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIMHAT;

pelarb T€OMETPUYECKUE 3aJauyd Ha BBIYUCICHHUE YIIIOB MEXAY IPSAMBIMUA U
IJIOCKOCTSIMH, BBIYMCIICHUE PACCTOSTHUM OT TOYKH JI0 IIOCKOCTH, B IIEJOM, HA
IIPUMEHEHUE BEKTOPHO-KOOPANHATHOIO METO/1A IIPU PELIECHUY;

CBOOO/IHO  ONEpUPOBAaTh IOHSATHSMH, CBSI3AHHBIMHM C  JBW)KCHHEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JIBUKEHUN;

BBIMOJHATh  M300pa)KEHUST MHOTOTPAHHHMKOB W TeJl  BpALEHUS IpHU
MapajuleIbHOM TEPEHOCE, LEHTPAIbHON CHMMETPHUH, 3€PKATIbHOW CUMMETPHH,
IIPU OBOPOTE BOKPYT MPAMOM, TpeoOpa3zoBaHus MOA00OUS;

CTPOUTH CEYEHUS MHOTOIPAaHHUKOB M TE€J BpALICHUSA: CEUYCHMS LWIMHAPA
(mapanienbHO M TEPHEHANKYISPHO OCH), CEUYEHMs KOHyca (MapaljiesibHble
OCHOBAHMIO M MPOXOJSLIME YepPE3 BEPIINHY), CEUEHUS Iapa;

WCIIOJIB30BaTh METOABI TOCTPOEHHSI CEUYEHHMM: METOJ  CJENOB, METON
BHYTPEHHETO IPOEKTUPOBAHHUSI, METOJI IEPEHOCA CEKYILEN TIIOCKOCTH;
JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHU;

NPUMEHATh TeOMETpUUECKHe (aKThl IJIsl PEIICHUsI CTEPEOMETPUUYECKUX 3ajad,
MPEANOJIATAIOIINX HECKOJIBKO IIAaroB PELICHUS, €CIIH YCIOBHUS NPUMEHEHUS
3aJlaHbl B IBHOM U HESIBHOM (hopMme;

pemaTh 3aJadyd  Ha  JI0Ka3aTeJbCTBO MATEMAaTUYECKUX OTHOUIEHUHM U
HAaX0KJICHUE TEOMETPUUECKUX BEIINYUH;

IIPUMEHATh IPOTPAMMHBIE CPEACTBA M DJIEKTPOHHO-KOMMYHUKAIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUYECKHX 3a/1aY;

IIPUMEHSTH MOJYYEHHbIE 3HAHUS HA MPAKTUKE: CPABHUBATH, aHAJIU3UPOBATH U
OLICHUBATh pEaJbHbIE CUTYallud, NPUMEHATH WU3YUYCHHbIC IOHATHSA, TEOPEMBI,
CBOMCTBAa B MPOIECCE MOMCKA PEIICHUS MaTeMaTH4YeCKH CHOPMYIUPOBAHHOM
npoOJieMbl, MOJENIMPOBaTh pEAJbHBIE CHUTyallUd Ha A3BIKE TI€OMETPHUH,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIU C UCIOIb30BAHUEM T'€OMETPUUYECKUX
HNOHATUA M TEOpeM, ammapara aiareOpbl, pellaTrbh MPaKTUYECKUE 3aJauH,
CBSI3aHHBIC C HAX0XKJIECHUEM F€OMETPUYECKUX BEJINYNH;



e WMETh TPEACTaBICHUS OO0 OCHOBHBIX JTamax pa3BUTHS TEOMETPHUH Kak
COCTaBHOM 4acTu (yHIaMEHTA Pa3BUTHS TEXHOJIOTHHA.

BOCIIMTATEJIBHBIE PE3YJIBTATBI

Hanpasnenus aestensHocTH (C
y4€TOM IIeJIEBbIX TPUOPUTETOB)

MeTOI[BI, IIpUCMBI U CPCACTBA

- YCTaHOBJICHHE I0BEPUTEIBHBIX
OTHOIICHUH MEXTy YYUTEIEM U
ero y4YeHUKaMH,
CTIIOCOOCTBYIOIIMX TTO3UTUBHOMY
BOCIIPUSATHIO yYal[MMHUCSI
TpeOOBaHUH U MTPOCKO yUUTEI,
NPUBJICYCHUIO UX BHUMAHHS K
o0cyxaaeMoi Ha ypoke
UH(pOpMAINY, aKTUBH3ALUH UX
MI03HABATEIbHON JEATEILHOCTH.

- HeBep6aJ'IBHBIe MCTOABI ()KCCTI)I, MI/IMI/IKa), T'0JJOCOBasi U SOMOIIMOHAJIbHAsA
MOAYJIALUA (TeMH, HWHTOHAaNus4i, TeM6p, BbBICOTA, I'POMKOCTD I'0OJIOCA;
OMOIMOHAJIBHBIC HaYSH); «IIPOBAJIbl HIAMATH» U T.II.

- IPUEM «3XOY;

- OIIOpA HAa UHTEPECHI CITyIIATEEeH;
- IOMOD;

- CO3/1aHUE MPOOIEMHON CUTYAIINH;

- UCIIOJIb30BAHUEC 3aHUMATCIIbHBIX 3JICMCHTOB, <SIPKUX ITATCH», KKPKOYKOB»

" T.IL.;

- 06pa1ueHI/Ie K UCTOPHUYCCKUM CO6BITI/I$IM, COOBITHSIM M3 KU3HU BEIIMKUX
YUYCHBIX, HI/ICaTeJ'IeI\/‘I, HN3BCCTHBIX n}oneﬁ;

- IpUEMBI NIepCOHU(UKALINY (COTIEPEKUBAHMS) U COYUACTHS;

- UKT (mporpaMMbI-TpeHaKephbl, TECTHI, 3a4€Thl B IPUIIOKEHUN
MicrosoftOfficeExcel, mynbTiMeauiiHbIe TPe3eHTALINH,
HAYYHONOMYJISIpHbIEe Iepeaayun, (puiabMbl, 00ydarole CaiThl, ypoKH
OHJIalH, BUICONIEKIIUH, OHJIAH-KOH(QEepEeHIIUHU U 1p.);

- IOOIIpCHUEC, NOAACPIKKA, ITIOXBAJia, Hp0c56a YUYUTCIIA.

- MOTHBALIMS JETEN K MOJTYYEHUIO
3HAHUW, HATAXKUBAHUIO
MO3UTUBHBIX MEKIIMYHOCTHBIX
OTHOILIEHUH B KJacce

- UCTIOJb30BaHNE HHTEPAKTUBHBIX METOJIOB OOYyUCHHS;
-CO3/IaHUE CUTYaIlUH YCIIeXa,;
- OOMIPEHUE, TTOIEPKKA, TTOXBaJIa, TPOChOa YUUTETIS;

- BKJIFOYEHHE B YPOK UTPOBBIX MPOLETYP, KOTOPbIE YCTAaHOBIIEHUIO
J00posKenaTeNnbHOM aTMochepbl BO BpeMs ypoKa

- o0y KI€HNE IKOJIBHUKOB
co00IaTh Ha YpOKe
OOIIETTPUHSATHIE HOPMBI
TIOBEICHHS

- 00cykIeHre TIPaBUII OOIICHUS CO CTAPIIUMU (YIUTEISAMU) U
CBEPCTHHUKAMHU (IITKOJIbHUKAMH ),

- IPUHIUIIBI y‘ICGHOfI JUCHUIIIIMHBI 1 CaMOOpraHru3alvun 4€pe3 3HAKOMCTBO

U B riocneaytoieM coomoaenne «IIpaBuin BHyTpeHHETo pacropsiaka




00yJaroIuXxCs,

- COBMECTHO€ CO3aHUC «3aKOHOB» pa6OTBI B KOMaHIEC.

- IPUBJICUCHUE BHUMAHUS
IIKOJIbHUKOB K IIEHHOCTHOMY
aCTeKTy M3y4aeMbIX Ha ypoKax

- CO3JaHuC ((HpO6JIeMHOI>'I CUTyallumn»,

- OpraHu3anus paboThI C MOJy4YaeMOi Ha yPOKE COLMATBHO 3HAYMMOMN

o nHdbopmanmei

SBJICHUU (1) pMall ’
- MTHULIUUPOBAHUE €€ 00CYXICHHUS, BEICKA3bIBAHUS YUAIIUMHUCS CBOETO
MHEHUS TI0 €€ TIOBOY, BRIPAOOTKH CBOETO K HEH OTHOILICHHUS.

- ICIIOJIb30BaHHE - IEMOHCTpPALHXS IIPUMEPOB OTBETCTBEHHOT O, TPAKAAHCKOTO MTOBEICHNS,

BOCITMTATEIBHEIX BO3MOKHOCTEH
COACPIKaHU S y‘IC6HOFO npeamMcTa

MIPOSIBIICHUS YETIOBEKOIIIO0US ¥ JIOOPOCEPACUHOCTH, Yepe3 Moa00p
COOTBETCTBYIOIIUX TEKCTOB JJIsl UTCHHUSI, 3a]1a4 JIJIsl PEIICHHUS, TPOOJIEMHBIX
CUTYyaIHi JJ1s1 OOCYKIICHHS B KJIACCe, aHAJIM3 MIOCTYIIKOB JIFOCH, HCTOPUI
cyne0, KOMMEHTapUH K MPOUCXOISIINM B MUPE COOBITHSIM, TIPOBEICHHE
YPOKOB My>KecTBa;

- MOTUBaAUd JOCTUKCHUS PE3YJIbTATOB B IPESIMCETHBIX OJIMMIINAaX,
KOHKYpCax.

- IpUMEHEHHE Ha ypOKe
MHTEPaKTUBHBIX (hOpM paboThI
yJaiuxcs

- IPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (hOpM pabOTHI yHaIuxcs

- OpraHusanus MHTCJUICKTYAJIbHBIX, JCJIOBBIX, POJICBBIX, CUTYyallMOHHBIX
urp, T€aTpajin30BaHHbIX HHCHUCHUPOBOK, CTUMYJIINPYIOIIHUX
MMO3HABATCIbHYO MOTHBAIIUIO HIKOJIBHUKOB;

- IPOBCACHUC ,[[I/ICKYCCHﬁ, AUCITYTOB, «KPYTJIBIX CTOJIOBY, «MO3I'OBBIX
MTYPMOB», KOTOPBIC JAIOT YHalIUMCsI BO3MOKHOCTDb HpI/IO6peCTI/I OIIBIT
BCACHUA KOHCTPYKTUBHOI'O AUAJIOTA,

- OpraHus3anus pa6OTBI B IIapax " rpymniax, KorTopas y4uT IIKOJIbHHUKOB
KOMaHIHOM pa60Te 1 B3aHMOJIECHCTBUIO C APYruMu J€TbMU.

- OpraHu3sanus H_IG(I)CTBa

- HAICTaBHUYCCTBO MOTUBUPOBAHHLIX U OPYJAUPOBAHHBIX YUallIUXCA HAl UX
HCYCIICBAOIMMU OJAHOKIIACCHUKAMHU, JAar0IICTO MKOJIbHUKAM COIIUAJIbHO
3HAYUMBbIH OIIBIT COTPYAHHNUCCTBA U B3aKMHOM IIOMOIIIH,

- OpraHusanus pa6OTBI B COCTaBC KOMaH, CMCHHBIX U IIOCTOAHHBIX I1ap.

- I/IHI/IHI/II/IpOBaHI/Ie u no;mepxq(a
HUCCIJIEN0BATEILCKOMN
NEITENbHOCTH MIKOJIbHUKOB

- YPOK-TIPOEKT
- YPOK-HCCIIeIOBaHUE

- peayM3anysi HHIUBUYaIbHBIX M TPYIIOBBIX HCCIIEI0BATENbCKUX PaboT,
MIPOEKTOB, YTO JIaeT IIKOJIbHUKAM BO3MOXKHOCTH IIPHOOPECTH HABBIK
CaMOCTOSITENIbHOTO PELIeHHs TEOPETUYECKON MPOOIIEMBbI, HaBbIK
TeHepUPOBaHUS U 0POPMIIEHUSI COOCTBEHHBIX HI€H, HABBIK
YBaXUTEIHLHOTO OTHOLIEHUS K Uy)KUM HesiM, 0hOpMIICHHBIM B paboTax
JIPYTHX UCCIIEIOBATENCH, HABBIK MyOIHMYHOTO BBICTYIUICHUS TIEPET




ayIUTOPUEN apryMEHTUPOBAHUS U OTCTAUBAHUS CBOEH TOUKU 3PCHUS;

- HapaOoTKa MaTepuaa JUisl y4acTus B HIKOJbHOM HayYHONPAaKTHUECKON
koH(pepeHmu «llepBblie maru B HAyKy».

Bce 3To B IIponecce opraHru3anun y‘l€6HOI>i ACATCIIbHOCTH o0ecIeynBaer:

¢ YCTAHOBJICHUC B3aMMOOTHOIIICHUI CY6’LCKTOB ACATCIIBHOCTH Ha YPOKE KaK OTHOIIICHUH CY6’I>€KTOB
CHHHOﬁ COBMECTHOM ACATCIIbHOCTH, obecreynBaeMou O6H_II/IMI/I AKTUBHBIMU MHTCIIJICKTYaJIbHBIMU
YCUIIUAMU,

* OpPraHu3alvIo Ha ypOoKaxX aKTUBHOM JEATEIbHOCTH yUYaIlIUXCsl, B TOM YHCJIE IIOUCKOBO-
HCCJIEIOBATENHCKOM, Ha Pa3HBIX YPOBHSX MO3HABATENbHON CAMOCTOATEIHHOCTH (B 3TOM U
3aKIJII0YAeTCs BaXKHEHIIIEe YCIOBUE PeaTu3allii BOCIUTATEIHLHOTO MOTEHIIMala COBPEMEHHOT'0 ypOKa -
aKTHBHAs MTO3HABATENIbHAS IEATETLHOCTD JCTEH ).

CUCTEMA OUEHKU AOCTUKEHUNA OBYYAIOLLMMUCA

NAAHUPYEMbIX PE3Y/IbTATOB OCBOEHUA OGPA30BATE/IbHOM NPOTPAMMDbI

YUYEBHBIA TPEIMET «MATEMATHKA»

OneHrBaHUE MPEAMETHBIX PE3yJIbTaTOB 00YUYEHHUSI HAPABJICHO Ha!

— ONpeCICHUE COOTBETCTBUSI YPOBHS C(POPMUPOBAHHOCTH Yy OOydYaromerocs
pe3ynbTaToB 00y4yenus TpedoBanusmM GI'OC COO u ®OII COO;

— BBIABJIICHUE NEPHUIIUTOB IPEAMETHONH MOATOTOBKH (TIpoOeioB B 3HAHMSX,
YMEHHUSIX, HABBIKAX);

— YCTaHOBJICHHE 3aTPYAHCHUM 00Yy4aromxcs B JOCTXKEHUN 3arJIAaHUPOBAHHOTO
YPOBHsI O0OyU€HHUS U UX TPUUHH.

[Ipy BbICTABIEHUU TEKYIIEH OILIEHKH, MPEACTABISIONICH cOO0W pe3yibTaT
MIPOIICTYPHI OIIEHUBAHUS MHANBUYJIbHOTO MPOABMKEHUS 00YUYaIOIINXCSl B OCBOCHHUH
MaTeMaTUYECKOT0 COJIepKaHHUs, 11eJIeCO00pa3HO OPUEHTUPOBATHCS Ha CIEAYIOIIUE
PEKOMEH/ 1AL,

Ha,uo HMCTb B BHAY, YTO OLCHKA JOCTWIKCHUS IINIAHUPYCMBIX PC3YJILTATOB




pacnajaeTcs Ha JIB€ CBSI3aHHBIE IPYT C APYIOM COCTABJISIOIINE:

1) onierka mporecca GOPMUPOBAHUS IFIAHUPYEMBIX PE3YJIbTATOB, pealu3yemMast
B (hopMe TEKyIIero, B TOM YUCII€ U TEMAaTHIECKOTO, OTICHIUBAHUS;

2) olleHKa  pe3yiabTata  (OPMHPOBAHHS  IUIAHUPYEMBIX  PE3yJIbTaTOB,
peanusyemasi B popmMe UTOrOBOTO KOHTPOJIS.

[Ipu »TOM cneayer ydecTb, YTO MpU OOYYEHHMHM MaTEeMaTUKE B Mpoliecce
OIICHUBAHUS MPOMEKYTOYHBIX PE3YIHTATOB OOYUCHUS HCIIONB3YIOTCS Pa3HbIC BUIBI
JEMOHCTPAIIMA yYEOHBIX JIOCTHKCHHH: YCTHBIE OTBETHI OOYYAIOIIMXCA M UX
MUCbMEHHBIE Pa0OThI, B TOM 4Kciie B (HOPME TECTUPOBAHUS.

OOyueHue MaTeMaTUKe IMpearnojaaraet chopMupoBaHHOCTh HECKOJIBKUX TPYII

pEe3yIbTaTOB:

OCBOCHHME TEOPETHUYECKUX KOMIIOHEHTOB MAaTEMATHYECKOTO COJEpP)KAHUA: 3HAHHUE U
YMEHHE BOCHPOU3BOJIUTH (POPMYIUPOBKH OIpEAeIeHU MaTeMaTHYECKUX ITOHSITHH,
(GhOpMYIIMPOBKH TEOPEM U UX JI0KA3aTEIIbCTBO;

pelIeHNE MaTEMaTUYECKUX 3a]1a4 pa3HOTO YPOBHSI CIIOKHOCTH — OT MPOCTEUIINX
710 TIPOOJIEMHBIX U TTOMCKOBBIX;

PEILICHUE MEXKIIPEIMETHBIX U MMPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4.

JlnarHoctTuka W MPOBEPKA YPOBHS YCBOECHHUS TEOPETHUYECKUX KOMIIOHEHTOB
MOXeT OBITh OpraHu3oBaHa B (hopMare TECTUPOBAHMS, YCTHBIX ONPOCOB, YaCTHUHO
B (popMe TpaTUIIMOHHBIX ITPOBEPOUYHBIX M KOHTPOJBHBIX PabOT.

[IpoBepka yMeHuUs pelIaTh MaTeMaTUYECKHWE 3aJayd, Kak [PaBUIIO,
opraHuzyeTtcs B (popMare MMCbMEHHBIX MTPOBEPOUHBIX U KOHTPOJBHBIX PadoT.

[Ipu oleHMBaHWUM THUCHMEHHBIX PAabOT M YCTHBIX OTBETOB IIEJIECOO0pa3HO
OPUEHTUPOBATHCS HA HECKOJIBKO OTJIMYAIOIIUECS MOKA3ATENH.

B cooTBeTcTBUU € MIAaHUPYEMBIMU PE3ybTaTaMH OOYUEHHS TI0 KaXKIOW TeMe
ONpPEAECICHbBl HWTOTOBBIC PE3YJbTaThl W3YUYECHUS TEMbI, MNPOBEPAEMBIE HJIEMEHTHI
COepKaHMsl ~ TeMbl, TpeOOBaHUA K  JEMOHCTpPAllUM  JOCTIDKCHHS  HUX
c(hOpMHUPOBAHHOCTH, 3aJaHUS JJISI UX ACMOHCTPAIIMHA M, COOTBETCTBEHHO, KPUTEPHH
OILICHUBAHUS 3aJaHUH.

B coorBeTcTBUU C npunyunom omxpsimocmu yKe€ B Ha4ajle U3yYEHHUS KaKIOU
TeMbl OOydYarolIuecss JOJDKHBI 3HAaTh, KaKU€ YMEHHUS OTHOCSTCS K HTOTOBBIM
pe3yJibTaTaM M3y4eHHs TeMbl, Kak OyJIyT OpraHM30BaHbl KOHTPOJIbHBIC MPOLIEIYPHI:
KOHTpOJIbHAs paboTa W/MIW OMpPOC, KaKhe KPUTECPUU TMPEABIBISIOTCS K PEIICHUIO
3a7a4 U K OTBETaM, KaK NMPOBOJMTCS OLIEHHUBAHHE PE3YyJIbTATOB UX JESITEIBbHOCTH,

HanpuMep, Kakoe HauMEHbIIee KOJIMYECTBO 3aJaHUil KOHTPOJBHOW pabOTHI



H€O6XOI[I/IMO BBIINIOJIHUTD, YTOOBI pacCcUnThiIBATh Ha IIOJIYYCHHC MOJI0KUTEIbHOM

OTMCTKHM.

OueHKa YCTHbIX OTBETOB

OpHol U3 BaKHBIX (DOPM OIEHUBAHMS PE3YJIHTATOB OOYUYEHUS IO MAaTEMaTHKe
SIBJITFOTCSI YCTHBIE OTBETHI 0Oy4Jarornuxcsi. OHE MOTYT HOCUTD JIOKAJIbHBIN, MaCCOBBIN
(YCTHBII OmpOC, MPOBEACHUIO KOTOPOTO MOCBSAIIEH, BO3MOXKHO, LIEJIbIA YPOK UJIU €T0
4acTh), IOCTOSIHHBIN XapakTep, KOr/a Ha KaXIIOM YPOKE HECKOJbKO OOy4YaroIIMXcs
OTBEYAIOT YCTHO Ha TEOPETUYECKHE BOMPOCHI: OMNPOCHI IO TEPMHUHOJIOTHH

)51 (bOpMYJII/IpOBKaM OIIPCACIICHUA, 1OKA3aTCIbCTBAM TCOPEM, PCIICHUTIO 3a/1a4.



[Ipy olleHMBAaHUM YCTHBIX OTBETOB OOYYAIONIUXCS IIEIECO00Pa3HO OPHUEHTUPOBATHCS
Ha CJIeYIONIMe PEKOMEH/IAIUH.
[Ipu BeICTaBICHHH OTMETKU YUUTHIBAIOTCSI BCe TPEOOBAHMSI K OTBETY.

Omeem ouyeHusaemca ommemkoli «5», ecau obyyarowulica:

MIOJIHOCTBIO PACKPBII COJCP)KaHHE MaTepHalia B 00beMe, IPEAYCMOTPCHHOM
IPOrpaMMON U YIeOHHUKOM;

U3JIOKHWJI MaTephall TPAMOTHBIM SI3BIKOM B ONPEICICHHOW JIOTHUYECKON
MOCJICIOBATEILHOCTH, TOYHO, 0€3 OMmMUOOK  HCIOJB3yS  MaTeMaTHYECKYIO
TEPMUHOJIOTHIO U CHMBOJIMKY;

MPaBUIBHO  BBITIOJIHWI  PUCYHKH, YEpPTEXH, Trpadukd, HE0OXOIUMbIe
JUTSI M3JI0’KEHUST TCOPHUH WITH PEIICHUS 3a1a4H;

MIPOJIEMOHCTPUPOBAT YMEHHE WILTIOCTPUPOBATh TCOPETUUYCCKUE ITOTOKEHUS
KOHKPETHBIMU IIPUMEPaMHU, PUMEHSTh UX IIPH BBITTOJTHEHUHN MTPAKTUIECKOTO 3aJaHuUs
(ecnu Takoe MPEAYCMOTPEHO);

MIPOJICMOHCTPHPOBAJ YCBOSHUE paHEee N3YUCHHBIX COITYTCTBYIOITUX BOTIPOCOB,
c(hOpMHUPOBAHHOCTh M YCTOWYMBOCTD MCITOIB30BAHHBIX TIPU OTBETE YMEHHM M HABBIKOB;
OTBEYAJI CAMOCTOSITEIILHO, 0€3 HABOSIINX BOTIPOCOB YUUTENS, OEMOHCMPUDYSL

CchopMUPOBAHHOCMb MOHO102UYECKOU peYvu U MosiHoe 8/100eHuUe COOepHaHUEM.

Bo3moxkabl 1-2 HETOYHOCTHM TPH OCBEIIEHWH BTOPOCTETIEHHBIX BOIIPOCOB
WIM HEJOYETOB B PELICHUHU 3a7ad (€CiM TaKhe MPEeAyCMOTPEHbBI), KOTOPhIE YUYEHUK
JIETKO UCIIPABUII 110 3aMEYaHUIO YUUTEIIS.

Omeem oyeHusaemca ommemekoli «4», ecau obyyarouwulica:

Packpbll Colep)KaHue Marepuala B 00beMe, MPeyCMOTPEHHOM IPOrpaMMOi

U Y4eOHUKOM;

N3JI0KHUII MaTcpuall rpaMOTHBIM SI3BIKOM B OHpeﬂeHeHHOﬁ JIOTHYECKOH
IOCJICAOBATCIIbHOCTHU,

BBITIOJIHHUII PHUCYHKH, UYCPTCIKHU, Fpa(I)I/IKI/I, HCOGXOZ[I/IMBIC IJId U3JIOKCHUA TCOpHUU WA
pCUICHUS 3a1a4u;

MIPOJIEMOHCTPUPOBATT YMEHHE WIITIOCTPUPOBATH TEOPETHUECKHUE TOJOKECHHSI KOHKPETHBIMU
pUMepaMu, IPUMEHATh UX TPU PEIICHUH 33/1a4 (€CIU TaKhe MpeayCMOTPEHBI);

MPpOACMOHCTPHUPOBAI YCBOCHHUC paHee HU3YUCHHBIX COIIYTCTBYROIIUX BOIIPOCOB,

C(I)OpMI/IpOBaHHOCTL n YCTOI>’I‘{I/IBOCTL HCIIOJIb30BAHHBIX ITPHU OTBCTC yMeHI/Iﬁ 1 HaBBIKOB,

HO Npu 3TOM:



JOTIYCTHJI HEOONBIIUE HETOYHOCTH B (HOPMYIMpPOBKE MaTEeMAaTUYECKUX
YTBEP>KACHUH, HE NCKA3UBIINE MATEMAaTHUECKOTO COAEPKaHMsI OTBETA, UCIIPABICHHBIC
10 3aMEYaHUIO YUUTEJIS;

JOTIYCTHJI OIIMOKU MK 00Jiee 2 HETOYHOCTEHN MPHU OCBEIIEHUN BTOPOCTEIICHHBIX
BOIPOCOB/HEIOUETOB B PEUICHUM 3a7ad (eCiau Takue IMPEeayCMOTPEHBI), KOTOPHIC
YUEHHUK JIETKO MCIPABUJI TI0 3aMEUAHUIO YUUTEIIS.

Ommemka «3» 3¢ omeem cmasumcsA 8 CfleayiOLL{UX cnyyanax:

HEIOJHO WM HENOCIENI0BAaTEIbHO PACKPBUI COAEPKAHME MaTrepuaia, HO
MIOKa3aHOo 00I1Iee MOHUMaHKUE BOIPOCca U MPOAEMOHCTPUPOBAHBI YMEHHSI, TOCTATOUHBIE
JUISL TAJIBHEWILEr0 YCBOEHUS IIPOIPAaMMHOI0 MaTepraa;

JEMOHCTPUPOBAJI 3aTPYAHEHUS UITU JOITYyCKaJl OIUMOKH B ONPEEICHUN TOHSATHM
U  UCHOJIb30BAaHUM MATEMaTUYECKOM TEPMHMHOJIOTHMH, CUMBOJMKE, 4YepTexax,
BBIKJIQJIKaX, NCIPABIICHHBIE TIOCIE HECKOJIBKUX HABOSIIMX BOIIPOCOB YUUTEIIS;

HE CIIPAaBWICA C IPUMEHEHUEM TEOPUM IPU PEIICHUM 33]a4, HO BBIIIOJIHUI
3aJaHusl  00SI3aTEJIBHOTO YPOBHSA CIIOKHOCTH II0 JaHHOM TeMe (eciau Takue
IPEyCMOTPEHBDI).

Ommemka «2» 3¢ omeem cmasumcsA 8 cnedyfou,qux cnyyasax:

HE PacCKpBLJI OCHOBHOE COZIEpKaHKe yueOHOr0 MaTepraa,;

OOHapyXuJ1 HE3HaHWE WJIM HEMOHUMaHue oOydJaromumcs  OoJblen
Wi Hanbosee BAXKHOW YacTH Y4eOHOro Marepuarna;

JOMYCTUJ OIMMOKK B  ONPEICICHUM TIOHITHH, TPUA  HCIIOIH30BAHUN
MaTeMaTHYeCKON TEPMUHOJIOTHH, B PUCYHKAX, YePTEKaxX WK TpaduKax, B BHIKIIAIKAX,
KOTOPbIE HE HCTPABIICHBI MOCIIE HECKOJIBKUX HABOSIINX BOIIPOCOB YUUTEIIS;

oOHapy>KuJl HE3HAHWE W HETOHMMaHHWE M3ydyaeMOI'o MaTepuaia WiId HE CMOT

OTBCTUTH HU HA OAWH U3 MOCTABJICHHBIX BOIIPOCOB 110 U3Yy4YaCMOMY MAaTCpHUAITY.

OueHKa NMCbMeHHbIX paboT

[Ipu coctaBneHuM cojAep)KaHUSA THUCBMEHHBIX pPabOT, B  YaCTHOCTHU
TEMaTUYECKUX  KOHTPOJIBHBIX  pabOT, HEOOXOIWMO  COONIIONATh  MPUHYUN
oughghepenyupyemocmu no yposHam no020mosKu. BaXHO BKIIOYATh B padOTy 3a/1aHus,
OTHOCSAIIMECS K 0a30BOMY YPOBHIO MOJTOTOBKH, BBIMIOTHEHUE KOTOPBIX 0053aTE€IBHO
UL BCeX OOYYaromMXcs, W 3aJaHusl TOBBIIEHHBIX YPOBHEH, KOTOpBIE IalOT

BO3MOXHOCTB PCAIN30BaTHCA O6y‘—IaIOHII/IMC$I, MMPOABJIAIOIINM K MAaTECMATHUKC NHTCPEC



U CIIOCOOHOCTU. MapKupoBKa 3aJaHUil 10 YPOBHSM CHEIUATbHBIMU 0003HAYCHUSAMHU
cHavyajla B Xxojie (OpMHUpPOBAHMUS YMEHHH, a 3aTeM U B KOHTPOJBHON paboTe
OpUEHTUPYET 00YyYaIOIMXCS Ha JOCTHIKEHUE ONPEIEICHHOTO pe3yibTaTa, [IOMOIraeT
IJIAHUPOBATH YUCHHE U KOHTPOJIMPOBATH BHITIOJIHEHUE PAOOTHI.

Kpome TOro, mnpu COCTaBIEHMHM TEMATUYECKUX KOHTPOJBHBIX padoOT
U TEKYIIHX IPOBEPOYHBIX PA0OT BAKHO OPUEHTUPOBATHCS HA MNPUHYUN NOTHOMbL
nposepKU  NAAHUpYemvlx  pesyibmamog. YacTb TEeMaTHUeCKUX Ppe3yJbTaToOB
POBEPSIETCS OTACTBHBIMU, HEOOIBIIUMU IO (pOopMaTy MPOBEPOUHBIMU PAOOTAMH.

B koHIle M3y4eHHs KaKI0W TEMBI MOXKET OBITh MPEIyCMOTPEHO MPOBEACHHE
KOHTPOJIbHOM paboThl, Ha KOTOpyto oTBoautTcs 1 ypok. Ilpum 3ToMm, ecnu Tema
HeOOoJIbIlas U Ha €€ U3y4eHUe JaeTcst He 0oJiee 0IHOM y4eOHOM Helenu, TO KOHTPOJIb
JOCTH)KEHHSI COOTBETCTBYIOIIMX 3TOM TEeM€ IUIAHUPYEMBIX pEe3yJIbTaTOB MOYKHO
NEPEHECTH U BKIIOYUTh B KOHTPOJBHYIO padOTy MO CIEAYIOIIEH TeMe WA XKe
OTPaHUYUTHCS TPOBEJACHHEM HEOONBIION MPOBEpPOYHON paboThl B TeueHue 20—
25 muHyT ypoka. Ilpm sToM M oOyuwarouiyecs, U YYHUTENIb JOJDKHBI IOJIYYUTh
OOpaTHYIO CBSI3b O JOCTM)KEHHUU WJIM HEJOCTMKEHHHM TEMaTHYECKHUX IUIAHUPYEMBIX
pE3yJIbTaTOB.

[Ipu otieHke pe3ynbTaTa BHIIOTHEHUS KOHTPOJIBLHON WM MPOBEPOUHOM pabOTHI
B MEPBYIO OYEpEeIb YCTAHABIMBAETCA HAJIWYME WIM OTCYTCTBHE y OOydaromerocs
0a30BOl MaTeMaTHYEeCKOW MOATOTOBKH, MO3TOMY TaK BaXHO OT/AEJIBHO OLIEHHUTH
BBINIOJIHEHHE MM COOTBETCTBYIOIIMX 3agaHui. Kak mnpaBuio, OHM KOMIIOHYIOTCS
B [IEPBYIO YacCTh KOHTPOJIBHOU pabOTHI.

[Tone3Ho mpuaepKUBATHCS CIEIYIOIIET0 MOAXOJa K HAYMCICHHIO OalioB
3a BBINIOJIHEHUE 3aTaHUM:

32 BEPHOE BBIMOJIHEHHE KaXJO0ro 3aJaHus NEepBOM yacTh oOydaromemycs
HauuciseTcs 1 6amr;

3a BBINIOJHEHHE 3a/laHusl BTOPOM 4YacTH Ha4yUCIAIOTCS 2 Oajuia, €clid JaHO
BEpPHOE pelleHNe U NpUBeIeHO 000CHOBaHME; | Gam, eciau JIOTMKa pelieHus] BepHa,
HO JOIYyIIeHa OJHA BbIYMCIUTEIbHAS OIIMOKA WIIM MPEACTaBICHHOE OOOCHOBaHHE
HE MOXET CUUTATHCSI TOTHBIM.

[Ipy HEOOXOAMMOCTU Kpumepuu Mmo2ym 0bimp OeMmaaIu3upo8aAndbl, YTO
MO3BOJIUT Oo0Jiee TOYHO BBIIBUTH MPOOETBI, 3aTPYAHEHHS] OOYYAIOIIHUXCS M UX

MIPUYMHBI, YTO, B CBOK OYEpEAb, IO3BOJMUT CIUIAHUPOBATH KOPPEKTUPYIOILINE

MIPOLIETYPHI.



BaxxHO Takke IOMHMUTB, YTO COJEpXkKaHUE, CTPYKTypa KOHTPOJIbHOMU
paboThl ¥ KPUTEPUM OLICHUBAHUS €€ BBIMIOJHEHUS JIOJDKHBI OBITH pa3paboTaHbl
TakuM 00pa3oM, uToObl y oOydarmuxcs ObI0O TpPaBO HAa OIIKOKY: Jis
MOJTy4YeHUsI OTMETKH «3» He 00s3aTeJIbHO BEPHO BBIMOJHUTH BCE 3aJlaHUS
0053aTEILHOTO YPOBHSI, AHAJOTUYHO, JUIsl TOJY4YEHUsS OTMETKU «5» He
00s13aTEILHO BBITIOJIHUTD BCE 3aIaHUsI KOHTPOJIBHOM pabOTHI.

Pekomennyem crnemyoomme KpUTEpUM I TepeBoja oOIeld CyMMBbI
HAYKMCJICHHBIX 0aJUIOB B OTMETKY IO MATUOATLHOM IIKaJe:

OOydJaromuiicss HE JOCTUT YJIOBJICTBOPUTEIHLHOTO (00sS3aTEIBHOTO)
YPOBHSI IOJITOTOBKH (0TMETKA «2»), eclii OH HaOpasr MeHee 55% Oamno Yactu
1 (00s13aTenBHOTO YPOBHS);

oOyJaroluiicss JOCTUT YJOBJIETBOPUTEIBHOIO (00S3aTENBHOTO) YPOBHS
MOJITOTOBKHU (0TMeETKA He HMaKe «3»), eciii OH HaOpan He MeHee 55% OamioB
Yactu 1 (00s3aTeIBHOTO YPOBHS);

obyyarowmimca AOCTUT NOBbLILWEHHOIO YPOBHA (OTMETKA He HuKe «4»),

€Ccnn OH Habpan He meHee 65% obuiero uncna 6annos;

OOy4YaroIuicss JTOCTUT BBICOKOTO YpoBHs (0TMeTKa «5»), eciu OH
HaOpa

He meHee 85% obuiero yncna 6annos.

Ommemum, Ymo ﬂpé‘dﬂGZGEMGﬂ wkKana I'I€p€6060 CyMmMbl HQYUC/TIEHHbIX
6annos (5] ommemeky o namubannbHol wkKane  moxem 66/mb

CKOPPEKMUPOBAHA 8 KAXOOM 0MOesnbHOM CryYae.

O1eHKa TeCTOBBIX 3a1aHUN

Tect MOXET HCHONB30BATBCA Uil  NPOBEACHUS  TEKYLIETO U
TEMaTHYECKOro KOHTpoJs. boiee 1enecooOpa3HO HCMONb30BaTh TECTOBYIO
dbopMy TpH BBISIBICHUH CTEIEHH YCBOCHMSI TEOPETHUECKOrO Marepualia Hu
YMEHHS peliaTh 3aJaHUs pENPOAYKTUBHOTO XapaKTepa.

[Ipu wucnonp3oBaHMM TecTa Kak (OPMBI KOHTPOJII MOTYT OBITh
PEKOMEHJIOBaHbl T€ K€ KPUTEPUHU MJisi NEPEeBOJa CyMMbl OalsioB B OTMETKY.

OI[HaKO IIpHu 5TOM CJICAYCT YUHUTbIBATb, YTO B 3aBUCHMOCTH OT TUIIA TCCTOBBIX



3aJJaHu, BKIIOYCHHBIX B TECT, KPUTEPUU TNEPEBOJA CyMMBbI OalsIoOB B OTMETKY
MOTYT OBITh CKOPPEKTHUPOBaHbI. Tak, MPH BBINOJHEHUU TECTA, COCTOSILIErO
TOJILKO W3 33JaHUH C BBIOOPOM OJHOIO OTBETa (CaMble MPOCTHIE), HUKHUE

IIOpOTHu MOT'YT OBITH YBCIINYCHBLI:

He meHee 70% — oTmeTKa «3»;
He meHee 80% — oTMmeTKa «4»;
He meHee 90% — oTmeTKa «5».

BelmoniHsist  aHanu3  pe3yJbpTaTOB  MPOBEPOYHOM MM KOHTPOJBHOMN
OpoUeAypbl, HE3aBUCUMO OT (OpPMBI €€ MPOBEICHHUS, LEIecOo00pa3HO
(UKCUpPOBATh HE TOJBKO KOJMYECTBO BBINOJHEHHBIX 3aJaHHU, HO M KakKue
MMEHHO 33JJaHus ObUTN BBITIOJIHEHBI KaK KaXIbIM 00yYarOIUMCs, TaK U KJIaCCOM
(Tpymroit) B 1EI0M.

[IpyumMeHeHne JaHHOrO MOAXOJA TMO3BOJIAET CHAENaTh OTMETKY OoJee
UH()OPMATUBHON M 0O0OCHOBAaHHOM, BCErJa MOXKHO MPOAHAIU3UPOBATH, U3 YETO
CKJaabIBaeTcsl oOmMil Oamn Kaxaoro oO0ydyaromierocs, Kakue 3aJaHus
BBIIIOJIHEHBI TIOJHOCTBIO, a KaKW€ 4YacTUYHO. Takke Npu JaHHOM IOAXOAE
peanu3yeTrcsi HEOThEMJIEMOE TMPABO KAXKIOTO OOYYaIOMIErocss — «IpaBO Ha
omnOKy». B 1nenom no rpynne oOydaromMXcs BBISIBISIOTCA OOIIME MpPOOebl,

TpeOyIoIe KOPPEKLIUH U IOTTOTHUTEIBLHON pabOTHI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenI
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSMBIX U 25
IUIOCKOCTEH B MMPOCTPAHCTBE
VYTIIBI U paccTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHamUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, 0606meHPUIe " 15 1
CUCTEMAaTH3aIHsl 3HAHUH
3 O06bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBroKeHUs 5 1
7 [ToBTOpEHuUE, 0606HI€HI:I€ u 17 5
CUCTEeMAaTH3aIHsl 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJubHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPChI

OcHoBHbIE NpaBUIa
M300paXeHUs Ha PUCYHKE
TUTOCKOCTH, MapajuIeIbHbBIX
IPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

01.09

https://m.edsoo.ru/FOIMGVRWHE

[ToHATHS cTepeomeTpun: TOUKA,
npsimMasi, I0CKOCTb,
npocTtpancTBO. OCHOBHBIE
npaBuiia H300paskeHus Ha
PHUCYHKE IIJIOCKOCTH,
napajenbHbIX MPSIMbBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka
[TonsATHs: nepecekaromuyecs
IUIOCKOCTH, NTEPECEKAIOIINECS
npsiMasi ¥ IMJI0CKOCTB;
MOJIyTIPOCTPAHCTBO

03.09

07.09

https://m.edsoo.ru/5ECB310PZ

https://m.edsoo.ru/T2NNAU5SWK

[TonsTHs: nepecekaronmecs
IJIOCKOCTH, MEPECEKAKOIINECS
npsiMasi ¥ IIIOCKOCTb;
MOJTYIIPOCTPAHCTBO

08.09

https://m.edsoo.ru/7KZVSHHVO

MHororpaHHUKH, U300pakeHne
IPOCTENIINX MPOCTPAHCTBEHHBIX

10.09

https://m.edsoo.ru/AHGUTWH2F



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/AHGUTWH2F

¢buryp, HeCyniecTBYIOIIUX
00BEKTOB

MHororpanHuKH, H300pakeHHIe
NPOCTEUIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyniecTBYIOIUX
00BEKTOB

14.09

https://m.edsoo.ru/88UACE52Y

AKCHOMBI CTEPEOMETPUU U
TIEPBBIC CIECTBUS U3 HUX

AKCHOMBEI CTCPCOMCTPHHU U
IMEPBLIC CIICACTBHA U3 HUX

15.09

17,09

https://m.edsoo.ru/IDKRA603N

https://m.edsoo.ru/ZIP3R7LQ2

AKCHOMBI CTEPEOMETPUHN U
NIEPBBIE CIIEJICTBUS U3 HUX.
CriocoObl 3a1aHus IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U
IIJIOCKOCTEMN

21.09

https://m.edsoo.ru/AQXJXEDYR

10

11

N3obpaxenue ceueHuit
MUPAMHUJIBL, Ky0a U IPU3MBIL,
KOTOPBIE NMPOXOAT Yepe3 ux
pEbpa. U3o0paxkenue
nepeceyeHust MoJIy4YeHHbIX
mockocrell. PackpammvBanue
MMOCTPOCHHBIX ceueHnuu pa3HbIMU
oBEeTaMn

N3o6paxkenune ceueHuit
MUPaMUJIbI, KyOa U PU3MBI,
KOTOPBIE TPOXOMSAT Yepe3 UxX
pé6pa. N3obpaxenue
nepeceueHsl MOTyYSHHBIX

22.09

24.09

https://m.edsoo.ru/EVUE9AZ7]

https://m.edso0.ru/XT1VCSWB2



https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2

mockocreil. PackpaimmBanue
HOCTPOCHHBIX CEUYCHUH Pa3HbIMU
L[BETaMHU

12

13

N3o0paxenue ceueHuit
MUPAMHUJIBL, Ky0a U IPU3MBI,
KOTOPBIE MTPOXOJIAT Yepe3 UX
pe&o6pa. 3o0pakeHune
HepeceueHMs MOJTy4YSHHBIX
iockoctei. PackpammBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH
[[BETaMHU

N300pakeHue ceueHuit
nUpaMu/ibl, KyOa U MpU3MBbl,
KOTOPBIE MPOXOAT Yepe3 ux
pEbpa. U3o0pakenue
NEPECCUCHU MOJTYIYCHHBIX
mockocrell. PackpammvBanue
MMOCTPOCHHBIX CEeUeHU Pa3sHbBIMU
OBE€TaMH

28.09

29.09

https://m.edso0.ru/08LAY6GMF

https://m.edsoo.ru/EKWHLAWS84

14

15

Merton cieoB Uisl MOCTPOEHUS
CeYeHNN

Merton cienoB Uil MOCTPOEHUS
cedeHnii. CBOMCTBa nepecedeHnit
IPSIMBIX U IIJIOCKOCTEHN

01.10

05.10

https://m.edsoo.ru/1JO0N3100

https://m.edsoo.ru/DDABJTC2N

16

Meton cnenoB 1Sl TOCTPOEHUS
ceyeHuil. CBolcTBa epeceyeHui
MPSIMBIX U MJIOCKOCTEH

06.10

https://m.edsoo.ru/SN3SSUSEQ

17

[TocTpoeHue ceueHuii B
nupamujie, Kyoe mo TpéM Toukam

08.10

https://m.edsoo.ru/HFW6370DR



https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/SN3SSU8E0
https://m.edsoo.ru/HFW637QDR

Ha pé0pax. Co3maHne BBIHOCHBIX
YepTexei U 3aluch I11aroB
HOCTPOCHHSI

18

IToctpoenue ceueHui B
nupaMuie, Kyoe mo TpéM Toukam
Ha péOpax. Co3maHne BEBIHOCHBIX
YepTeKeil U 3aluCh 1Iaros
MOCTPOCHHSI

12.10

https://m.edsoo.ru/L62FFLCBW

19

IToctpoenue ceuenuii B
nupaMuie, Kyoe mo TpéM TouKam
Ha péOpax. Co31aHne BEBIHOCHBIX
YepTEKei U 3alUCh 11aroB
MOCTPOCHHSI

13.10

https://m.edso0.ru/JIAQINZCX

20

IToctpoenue ceuenuii B
nupamujie, Kyoe o TpéM Toukam
Ha péopax. Co3maHne BEIHOCHBIX
YyepTexel U 3amuch 11aroB
MOCTPOCHHUS

15.10

https://m.edso0.ru/XJEZAR5TO

21

[ToBTOpEHME TUIAHUMETPUN:
Teopema 0 mTpONOPLMOHATBHBIX
otpeskax. [Tomobue
TPEYrOJIbHUKOB

19.10

https://m.edsoo.ru/L3FYZLILR

22

IToBTOpEHME MIIAHUMETPUN:
Teopema Menenas. Pacuersl B
CEYEHMSX Ha BBIHOCHBIX
yeprexax. Mcropus pazsutus
IIJIJAHUMETPUHU U CTEPEOMETPUU

20.10

https://m.edsoo.ru/TP9F3DVV1

23

Kontponbnas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

22.10

https://m.edsoo.ru/EBLE09SZ1



https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/TP9F3DVV1
https://m.edsoo.ru/EBLE09SZ1

24

25

B3aumHoe pacnionoxenue
IPSIMBIX B IPOCTPAHCTBE.
CkpeuuBaroiyecs npsmele.
[Tpu3Haky CKpEIIUBAIOIINXCS
npsmbix. [lapannenbHbie npsMbie
B [IPOCTPAHCTBE

Teopema o CyliecTBOBaHUH U
€MHCTBEHHOCTH MPSMOM
napasuleibHON JaHHOW MPSMOM,
MPOXOJIAIICH Yyepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH Ha
JlaHHOM npsiMoit. JlemMma o
MEePECCUCHHUH MapauUIeIbHBIX
MPSIMBIX IJIOCKOCTHIO

05.11

09.11

https://m.edso0.ru/TYO90OBHKY

https://m.edsoo.ru/CYUQMU9K?9

26

27

28

29

[TapaymienpHOCTD TPEX NPSAMBIX.
Teopema 0 TpEX mapaymeabHbIX
npsMeIx. Teopema o
CKPEIIMBAIOIINXCS TPAMBIX

[TapannensHoe TPOEKTUPOBAHHUE.
OcHOBHBIE CBOWCTBA

napaIeIbHOTO TPOSKTHPOBAHUSI. 1
N3o6paxenue pa3Hbix GUryp B
HapaJyIeIbHON MPOEKIINH

lentpanpHas mpoekuus. Yromi ¢
COHAIPABJICHHBIMA CTOPOHAMH. 1
VYron Mexay NpsMbIMU

33.2[2[‘{1/1 Ha JOKa3aTCJIbCTBO U
HCCICI0BAaHUC, CBA3AHHBIC C 1
PACIIOJIOKCHUECM IIPAMBIX B

10.11

12.11

16.11

17.11

https://m.edsoo.ru/TRPMZB3MZ

https://m.edsoo0.ru/03GR50WZV

https://m.edsoo.ru/Z5FPAGSHI

https://m.edsoo.ru/7W31COFG6



https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/Z5FPA6SHI
https://m.edsoo.ru/7W31C0FG6

IIPOCTPAHCTBE

30

[TonsiTHs: MapaaeNbHOCTh
IIPSIMOM U INIOCKOCTH B
npocrpaHctse. [Ipusnak
[IapaJuIeIbHOCTH NPSAMOU U
miockocTy. CBolicTBa
[apaJUIEIbHOCTH MIPSIMOU U
IUIOCKOCTH

19.11

https://m.edsoo.ru/N18CU003L

31

I'eomerpuueckue 3agaun Ha
BBIYMCJICHUEC U NJOKAa3aTCIbCTBO,
CBSI3aHHBIE C [1APAUIEIBHOCTHIO
MPSIMBIX U IIJIOCKOCTEHN B
MIPOCTPAHCTBE

23.11

https://m.edsoo.ru/2DD9X2MQ3

32

IToctpoenue ceuenus,
IIPOXOJISIIETO Yepe3 JaHHYIO
MPSIMYIO Ha 4epTexKe U
MapajjIeIbHOrO APYroy IpsiMOiA.
Pacuér oTHOLIECHNH

24.11

https://m.edsoo.ru/1PO6R5839

33

[TapannensHast npoekuus,
MPUMCHCHHUEC IJId MOCTPOCHUA
cedeHui kyoda u
napayuienenunena. CpoicTsa
napajuleJenune1a u Ipu3Mbl

26.11

https://m.eds00.ru/930T7FLSK

34

[TapannenbHbIE IIIOCKOCTH.
[Tpr3Haku napamiebHOCTH ABYX
MJIOCKOCTEM

30.11

https://m.edsoo.ru/QFUJAHV88

35

Teopema 0 napaieIbHOCTH U
CANMHCTBCHHOCTH ITJIOCKOCTH,
MPOXOJIAIIEH Yepe3 TOUKY, HE

01.12

https://m.edsoo.ru/2WG4W4XNO



https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK
https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO

MPUHAJICIKALLYIO TAHHOMN
IUIOCKOCTH U CJIE/ICTBUSA U3 HEé

36

CaolicTBa napamieabHbIX
IUIOCKOCTEH: 0 MapayuieIbHOCTH
NPSMBIX TIEpECEUCHUS TPU
nepeceyeHn  JBYX
napajieNIbHbIX MIIOCKOCTEN
TpeTbeit

03.12

https://m.eds00.ru/3KIKV3ROG

37

38

CaolicTBa napamieabHbIX
IUIOCKOCTEM: 00 oTpe3Kax
napajuIeNIbHBIX MPSMBIX,
3aKITFOUEHHBIX MEXKTY
napauleIbHBIMU IUIOCKOCTSMU; O
nepecedeHu  MPsSMON C IBYMSI
napaieNIbHbIMU TIOCKOCTSIMU

[ToBTOpenue: Teopema [Mudaropa
HAa TUIOCKOCTH

07.12

08.12

https://m.edso0.ru/QLA4PYRAT

https://m.edsoo.ru/9VJZIWC6J

39

40

41

[ToBTOpEHUE: TPUTOHOMETPHUSL
MIPSAMOYTOJIBHOTO TPEYTOJIbHUKA

CgoiicTBa ky0a u
OPSMOYTOJIBHOTO
napaJuleenuneaa
Boruucnenue JyiMH OTpPE3KOB B
KyOe 1 psIMOYTOJIbHOM
napaenenumnee

10.12

14.12

15.12

https://m.edsoo.ru/Z6ENNNT5D

https://m.edsoo.ru/HYNIQ785Q

https://m.edsoo.ru/FZBZVPOEC

42

[lepneHAUKyYISIPHOCTD MPSAMOM U
mockocTH. [Ipru3nak
NEPHEHAUKYIIAPHOCTH IIPSIMOM U
IIJIOCKOCTH

17.12

https://m.edsoo.ru/ISFBHOGG3



https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/HYNIQ785Q
https://m.edsoo.ru/FZBZVP0EC
https://m.edsoo.ru/I8F8HOGG3

43

[IepnieHIUKYIAPHOCTD NPAMOU U
iockocTH. [Ipusnak
NEPIEHIUKYJIIPHOCTH IPSIMON U
IUIOCKOCTH

21.12

https://m.edso0.ru/K38BG3I1ZH

44

Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH IIPSIMOiA,
IIPOXOJALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHIUKYIJIIPHON K INIOCKOCTH

22.12

https://m.edsoo.ru/WF3MTS4E5

45

ITnockoctu n
HEPIEHINKYIAPHBIE UM IIPSIMBIE
B MHOT'OTpaHHUKAX

24.12

https://m.eds00.ru/OKTGKHNSI

46

47

48

49

ITnockoctu n
HNEPIEHINKYIAPHBIE UM IIPSIMBIE
B MHOFOFpaHHI/IKaX

[TepieHauKyIIAp U HAKIIOHHAS.
[TocTpoenune neprneHuKysapa u3
TOUYKH Ha MPSIMYIO

[leprieHauKyNIAp ¥ HAKIOHHAS.
[TocTpoeHue nepneHanKyIsgpa us3
TOUYKH Ha MIPSIMYIO

Teopema o Tpéx
NepIeHIuKyIsIpax (mpsmast u
oOpatHasi)

26.12

28.12

29.12

11.01

https://m.edsoo.ru/S1VOAWIW3

https://m.edsoo.ru/KIP9L4ZCX

https://m.edsoo.ru/211TUD45PR

https://m.edsoo.ru/CNE1PAIUS

50

Teopema o Tpéx
neprneHuKyspax (npsmas u
oOpatHast)

12.01

https://m.edsoo.ru/IPCG564WN

o1

Yros Mexay CKpeIUBatOIUMUC

14.01

https://m.edsoo.ru/K4EHQ3EQE



https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/2IIUD45PR
https://m.edsoo.ru/CNE1PAIU5
https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/K4EHQ3E9E

MMPpAMBbIMHA

52

53

[Touck neprneHIuKyIsIpHBIX
IPSIMBIX C TIOMOLIBIO
NEPIEHIUKYIISPHBIX MIOCKOCTEN

OpTtoroHanbHOE IPOEKTUPOBAHKE

18.01

19.01

https://m.edsoo.ru/EBYVPSMSI

https://m.edso0.ru/GP0ZX8VHE

54

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IPABUIIBHOW ITHUPAMUIbI
C MMOMOIIBIO OPTOTOHAIIBHOM
HPOEKLUH

21.01

https://m.edsoo.ru/F5ZMOA1AE

55

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IPABUIIBHOW NTUPaMUIbI
C IIOMOILBIO OPTOTOHAIBHOU
IIPOEKLIAN

25.01

https://m.edsoo.ru/T50FUDOQOJ

56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.
[I;mockocTn cummerpuil B
MHOTOTpaHHHKaX

26.01

https://m.edsoo.ru/N77K7ZM8K

S7

58

59

IIpu3Hak nepneHauKyIIpHOCTH
IIPSIMOM M TNIOCKOCTHU KaK
CJIEICTBUE CUMMETPUH

[IpaBUiIbHBIE MHOTOIPAaHHUKHU.
Pacuér paccTosgHMi OT TOYKH 10
IIJIOCKOCTH

[IpaBUiIbHBIE MHOTOIPAaHHUKHU.
Pacuér paccTosgHM OT TOYKH 10
IIJIOCKOCTH

28.01

01.02

02.02

https://m.edsoo.ru/L9E703U3V

https://m.edsoo.ru/Z9E166HHZ

https://m.eds00.ru/TISUOWZTH

60

CrniocoObl 0nyCcTUTh
NEePIECHANKYISPBL: CHMMETPHS,

04.02

https://m.edsoo.ru/DHFUCBWOG6



https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/N77K7ZM8K
https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/TJSUOWZTH
https://m.edsoo.ru/DHFUCBWO6

CIBUT TOYKH I10 NIapaJUIEIbHON
pAMO

61

62

63

64

CuBur no HenapamieabHOU
IIPSIMOM, U3MEHEHHE PACCTOSIHUI

KoHnTtposnbhas pabora "B3aumHoe
pacrosoKeHUe MPSMbIX U
IJIOCKOCTEM B TpOCTpaHCTBE"

[ToBTOpEHMeE: yroma Mexay
HOPSMBIMU Ha IJIOCKOCTH,
TPUTOHOMETPHUS B IPOU3BOIBHOM
TPEyrojibHUKE, TeOpeMa
KOCHHYCOB

[ToBTOpEHMeE: yroa Mexay
CKPELIMBAIOIMMUCS MIPSIMBIMU B
IIPOCTPAHCTBE

08.02

09.02

11.02

15.02

https://m.edsoo.ru/9OANVFE9E

https://m.edsoo.ru/JW5UZNN8J

https://m.edso0.ru/SKORHWDFQ

https://m.edsoo.ru/WBREU9US7

65

I'eomeTpuueckue MeToabl
BBIYHCIICHHS YTJIa MEXKTY
MPSIMBIMU B MHOTOT'PaHHHUKAX

16.02

https://m.edsoo.ru/3U40237CK

66

67

68

JIByrpannbiii yroa. CBoicTBO
JMHEHHBIX YTJIOB JIBYTPAaHHOTO
yria

[lepnieHiMKyYISIpHBIE ITIOCKOCTH.
CBolicTBa B3aUMHO
NEePIEeHIUKYISIPHBIX MIIOCKOCTEN

[Ipu3Hak nepnesauKyJIsSpHOCTH
IIJIOCKOCTEH; TeOpeMa O MPSMOU
[IEPECEUCHHUS IBYX IUIOCKOCTEH

NEePIEHAUKYIISPHBIX TPEThEU

18.02

25.02

01.03

https://m.edsoo.ru/8H4CYFABO

https://m.edsoo.ru/FIHM69NVD

https://m.edsoo.ru/FY5TMQ43F



https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/F1HM69NVD
https://m.edsoo.ru/FY5TMQ43F

IIJIOCKOCTH

69

[IpsamoyronbHbIH
napasuieNienumnen; Kyo;
U3MEPEHMs], CBOMCTBA
PSIMOYTOJIBHOTO
napajuiejenumneia

02.03

https://m.edsoo.ru/K99DBNDAW

70

71

72

73

74

75

Teopema o AuaroHayiu
MPSMOYTOJIBHOTO
napasulesienuIieia v CJIeICTBUE
U3 Hee

CrepeomMeTrpuueckue u
MPUKIIAIHBIC 33/1a4H, CBSI3aHHbBIC
CO B3aUMHBIM PaCIOJIOKEHUEM
MPSIMBIX U TJIOCKOCTH

HOBTOpCHI/IeZ CKpCHINBArOIIHECH
MpsAMBbIC, ITapAJIJICIIBHBIC
IJIOCKOCTU B CTAHAAPTHBIX
MHOTI'OIrpaHHHUKax

[Tapa mapasienbHBIX IOCKOCTEH
Ha CKPEIMBAIOIIMNXCS MPSIMBIX,
paccTosHUE MEXKIY
CKPEIIMBAIOIIUMUCS PSIMBIMU B
MPOCTBIX CUTYAIUSIX

PaccrosiHue OT TOUKH 10
IIJIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH
Brruncnenue paccTosHUN MEXTY

CKPELIUBAIOIIUMHUCS IIPSIMBIMHU C
IIOMOILBIO NIEPIECHAUKYIISIPHON

04.03

09.03

11.03

13.03

15.03

16.03

https://m.edsoo.ru/EST10AD6I

https://m.edsoo.ru/4TBYU36HZ

https://m.edsoo.ru/TL947D6WK

https://m.edsoo.ru/YFWZTQREN

https://m.edsoo.ru/MWV5GN48EIM

https://m.edsoo.ru/SW9VIIHMD



https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/E3T10AD6I
https://m.edsoo.ru/4TBYU36HZ
https://m.edsoo.ru/TL947D6WK
https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/W5GN48EIM
https://m.edsoo.ru/5W9VI1HMD

IIJIOCKOCTH

76

TpéxrpanHblil yroJi, HEpaBeHCTBA

AJId TPCXT'PaHHBIX YIJIOB.
Teopema [Iudaropa, Teopemsr
KOCHHYCOB U CUHYCOB JJIs1
TPEXTPAHHOTO yIJIa

18.03

https://m.edsoo.ru/SXGHNLQ4J

77

78

DIeMeHTHI CheprUIEeCKOi
TEOMETPUH: T€OAC3UUECKUE
JUHUU Ha 3emiie

KonTponbnas pabota "Yrisl u
paccrossHus"

22.03

23.03

https://m.edsoo.ru/HMVTV74CP

https://m.edsoo.ru/IRTWZ59YU

79

Cucremaru3anus 3HaHHN
"MHOrorpaHHuK 1 €ro
31€eMEHTHI"

25.03

https://m.edsoo.ru/VC3UOAK3B

80

81

82

[Tupamuna. Buasl nupamu.
[IpaBunbHas nupamua
ITpusma. IIpsimMast u HakIOHHAs
npusMsl. [IpaBunbHas npusma
[Ipssmoit napannenenunen,
IIPSIMOYTOJIBHBIN
napaenenunes, Kyo

05.04

06.04

08.04

https://m.edsoo.ru/J3R0247EQ

https://m.edsoo.ru/JNDHOOSEQ

https://m.edsoo0.ru/L8803LZGS

83

BrInmykiibie MHOTOIpaHHUKU.
Teopema Ditnepa

12.04

https://m.edso0.ru/B4TOMDU1D

84

85

BBIHYKJ'ILIC MHOT'OT'paHHUKH.

Teopema Ditnepa. [IpaBunbHbie U

MOJTYTIPABUIIbHBIE
MHOTOTPaHHUKH

KonTtponsHas padora

13.04

15.04

https://m.edso00.ru/QOMX9GA1S

https://m.eds00.ru/3N52B3TEM



https://m.edsoo.ru/3XGHNLQ4J
https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/L8803LZGS
https://m.edsoo.ru/B4T0MDU1D
https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/3N52B3TEM

"MHororpanHukm"

ITousrue BCKTOpa Ha IMJIIOCKOCTHU

86 1 19.04 https://m.edsoo.ru/LRBSE3B09
U B IPOCTPAHCTBE

87 CyMMa BEKTOpOB 1 20.04 https://m.edsoo.ru/MNTSX2XL8

88 Pa3zHoctb BeKTOpOB 1 22.04 https://m.edsoo.ru/5SHBMZ1POH

89 [TpaBuno mapasuienenurena 1 26.04 https://m.edso0.ru/XS6AN7LA2

90 YMHOXEHHE BEKTOpa Ha YHCIIO0 1 27.04 https://m.edsoo.ru/MJUH128LR
PassoxeHre BeKTOpa 1Mo 6a3ucy

91 TPEX BEKTOPOB, HE JISKAIIIUX B 1 29.04 https://m.eds00.ru/U760IDCTG
OJTHOH TIOCKOCTH

92 CkansipHO€ NpOU3BEICHUE 1 04.05 https://m.eds00.ru/JZ46VNC71
B

93 PIHCIICHHE YTl MERAY 1 06.05 https://m.edsoo.ru/lU5196UQP
BEKTOpPaMH B IIPOCTPAHCTBE
o N

94 POCTOHITITHE Sajtamm © 1 08.05 https://m.edsoo.ru/FIXV79T8B
BEKTOpaMH
IIpocreiimme 3ana

95 POCTCHITHNE safatit ¢ 1 11.05 https://m.edsoo.ru/lJCWURNGO01
BEKTOpPaMH
I .

96 POCTCHITHIE safatit ¢ 1 13.05 https://m.edsoo.ru/BEHWOELKS
BEKTOpaMH
o N

97 POCTEHIIE 3aMaHH © 1 17.05 https://m.eds00.ru/P3WBWZZSY
BEKTOpaMH
00606

98 © HjeHHe 1 eucTeMathsani 1 18.05 https://m.edsoo.ru/ECRMXSNM3
3HAHUU
00606

99 ODUICHIE 1 CHETEMATHAMIT 1 20.05 https://m.edso0.ru/XXBTFPSWL
3HAHUU

100 Wrorosast KoHTpOJbHAS paboTa 24.05 https://m.edsoo.ru/SFGPDWNKO

101 Hrorosast koHTpOIBHAs paboTa 25.05 https://m.eds00.ru/X3ZG8A6SO



https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/JZ46VNC71
https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/P3W8WZZSY
https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/X3ZG8A6SO

102

O00011IeHNE U CUCTEMATHU3AIHS
3HAHUI

26.05

https://m.edso00.ru/931AWXEK1

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102



https://m.edsoo.ru/931AWXEK1

11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
n/n Tewa ypoxa Bcero Konrpoarueie  Ipakrueckue u3ydeHusi o0pa3oBaTeJIbHbIC PeCypPChl
padoThI padoThI

[ToBTOpEHME TEMBI

1 "KoopaunaTs! BekTOpa Ha 1 https://m.edsoo.ru/WERSDSI4U
IJIOCKOCTH U B ITpocTpaHcTBe"

2 Hosroperine Tembt "CKaJ:ﬂpHoe 1 https://m.eds00.ru/M6JO60NJ7
MIPOU3BE/ICHNE BEKTOPOB
[ToBTOpEHUE TEMBI

3 "Boruncnenue yria Mexmay 1 https://m.eds00.ru/55KY41LVG
BEKTOpPaMHU B IPOCTpAHCTBE"
[ToBTOpeHue Temsl "YpaBHeHHE

4 MPAMOM, MPOXOASAUIEH Yepe3 ABE 1 https://m.edsoo.ru/U20HPUS6W
TOYKH"
YpaBHEHHE IIOCKOCTH,

5) HOpMaJlb, ypaBHEHHE MIIOCKOCTH 1 https://m.edsoo.ru/VYIH8TERW
B OTpe3Kax
VYpaBHEHME MIIIOCKOCTH,

6 HOpMaJb, YpaBHEHHE IIIOCKOCTH 1 https://m.eds00.ru/541910WGX
B OTpe3Kax

7 BekropHoe npousBeeHue 1 https://m.edsoo.ru/NTYOG2APM

8 JIMHEIHEIC HEpABEHCTRY, 1 https://m.eds00.ru/54EQ7JQBE
JUHEIHOE IpOrpaMMUpPOBaHUE

9 HHHCFHHC HEpaBCHCTEa, 1 https://m.edsoo.ru/\VPKWBB4AA
JIMHEWHOE TPOrpaMMHUPOBAHHIE

10 AHaTUTHYECKHE METOIIBI 1 https://m.edsoo.ru/KHJ20M3PV



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/M6JO60NJ7
https://m.edsoo.ru/55KY41LVG
https://m.edsoo.ru/U20HPUS6W
https://m.edsoo.ru/VYIH8TERW
https://m.edsoo.ru/5419I0WGX
https://m.edsoo.ru/NTYOG2APM
https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/KHJ2OM3PV

pacyéra yriia Mexy IpsMbIMU B
MHOTI'OI'paHHHMKaxX

11

AHaIUTHYECKUE METOIBI
pacuéra yria Mexay
INIOCKOCTSIMH B
MHOT'OTpaHHUKAX

https://m.edsoo.ru/DDXUUAIAS

12

13

dopmysa pacCTOSHUS OT TOUKU
710 IJIOCKOCTH B KOOPJAMHATaX

HaxoxneHnue paCCTOHHI/Iﬁ oT
TOYKH JO IINIOCKOCTH B Ky6e

https://m.edso0.ru/SG451UUG1

https://m.edso0.ru/8V2N4X1L3

14

Haxoxnenue pacctostHui OT
TOYKH JI0 IJIOCKOCTH B
MIPaBUJIbHON MHpaMuje

https://m.edsoo.ru/UZ15UU37F

15

16

KonTponbnas padota
"AHanutuyeckas reomeTpus”

Ceuenns MHOT'OI'PpaHHUKOB:
CTaHAAPTHBIC MHOTOTPAHHHUKH

https://m.edso0.ru/SNGILGHFEM

https://m.eds00.ru/219603NHQ

17

CeueHust MHOTOIpaHHUKOB:
METOJ CJIE/I0B

https://m.edsoo0.ru/52XG02J5B

18

CeueHust MHOTOIPaHHUKOB:
CTaHJIapTHbIE MIIOCKOCTH,
nepeceyeHus NpsMbIX U
IJIOCKOCTEN

https://m.edso0.ru/CUP7TCPXQ

19

20

HapaJ'IJ'ICJILHLIC IIpsAMBIC U
IIJIOCKOCTH: ITapaJlJICIbHBIC
CCUCHU

[TapannenpHble IPAMBIE U
IUIOCKOCTH: PACUYET OTHOLLEHUI

https://m.edsoo.ru/MM69MKRDP

https://m.edso0.ru/O71ROIJFI



https://m.edsoo.ru/DDXUUAIA5
https://m.edsoo.ru/SG451UUG1
https://m.edsoo.ru/8V2N4X1L3
https://m.edsoo.ru/UZ15UU37F
https://m.edsoo.ru/8NGI1GHFM
https://m.edsoo.ru/219603NHQ
https://m.edsoo.ru/52XGO2J5B
https://m.edsoo.ru/CUP7TCPXQ
https://m.edsoo.ru/MM69MKRDP
https://m.edsoo.ru/O71ROIJFI

21

[TapamiensHbIe IpsIMBIE U
IUIOCKOCTH: YIJIbl MEXY
CKPELIMBAIOILUMHUCS MPSIMBIMU

https://m.edso0.ru/26EPTM74A

22

[lepnenquKysipHBIE IPSIMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE Mapbl
MIEPIEHIUKYIISIPHBIX TUIOCKOCTEN
U IPSIMBIX, CHMMETPUN
MHOTOT'PaHHUKOB

https://m.edsoo.ru/YQUVT6EVZX

23

[IepnenquKysipHBIE IPSMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
MEPIEHIUKYISIPAX

https://m.edsoo.ru/HQIN20ZJP

24

25

26

27

28

[leprnieHIuKyNIpHBIE IPSIMbIE U
TIJIOCKOCTH: BEIYMCIICHUS JIJTUH B
MHOT'OTPaHHUKAX

[ToBTOpenue: miomaau
MHOTOYTOJEHUKOB, (DOPMYIIBI
JUTS TIIOIIA/ICH, COOOpaXKeHHs
mog00us

[ToBTOpenue: miomaau
MHOTOYTOJbHUKOB, (DOPMYIIBI
JUTS TIIOIIA/ICH, COOOpaKeHHs
mog00us

[ToBTOpenue: miomaan
MHOTOYTOJEHUKOB, ()OPMYJIBI
JUTS TIIOIIAICH, COOOpaKeHHs
o 00us

IImomann ceuenuii
MHOTOTPAaHHUKOB: TUIOIIATU
MMOBEPXHOCTEH, pa3pe3aHus Ha

https://m.edsoo.ru/OWFAQ1A9J

https://m.edsoo.ru/FDRZ09G4X

https://m.edsoo.ru/1ZYRNNIKV

https://m.edsoo.ru/HWHVENLOO

https://m.edsoo.ru/X2HRM9HD4



https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J
https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO
https://m.edsoo.ru/X2HRM9HD4

9acTH, COOOpaKECHHUSI TOA00MS

29

30

31

IImomanu ceuenunii
MHOT'OTPaHHUKOB: TIOIIAIN
IIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKECHHUSI TOA00MS
KonTponbnas pabora
"I[loBTOpEeHNE: MHOTOI'PAHHUKH,
CEUEHUs] MHOTOTPaHHUKOB"

O0BéM Teira. O0beEM

IpsAMOYT'OJIbHOT'O
mapajiiCaCImIicaa

https://m.edsoo.ru/8H4ELYING6

https://m.edsoo.ru/SSUW1WWV1

https://m.edsoo.ru/6UXGO0RC9

32

3ama4un 00 yaBOCHUHU Ky0a, O
KBaj[paType Ky0a; 0 TPUCEKIIUU
yria

https://m.edsoo.ru/VK2J2TXEF

33

CrepeomeTpHuuecKue 3a1auH,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO
napasuieNenuneaa

https://m.edsoo.ru/ODR6H6TQS

34

HpI/IKJ'IaIlHI)IG 3aJa4u, CBA3aHHBIC

C BBIUHCIIEHUEM 00BEMA
MPSMOYTOJIBHOTO
napajuiesienumne/1a

https://m.eds00.ru/OSHTIOT1G

35

36

O0BEM npsMOit TPU3MBI
CrepeoMeTpuueckue 3aJauy,
CBA3aHHBIC C BBIYUCIICHUEM
00BEMOB MPSAMON TPU3MBI

https://m.edsoo.ru/8AIL9YHYJ

https://m.edsoo.ru/1D8HV54A9

37

[TpuknagHelie 3a1a4u, CBSI3aHHBIE

¢ 00BEMOM TIPSIMOM MPU3MBI

https://m.edsoo.ru/QIl'Y C4F8I1U



https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9
https://m.edsoo.ru/VK2J2TXEF
https://m.edsoo.ru/0DR6H6TQS
https://m.edsoo.ru/0SHTIOT1G
https://m.edsoo.ru/8AIL9YHYJ
https://m.edsoo.ru/1D8HV54A9
https://m.edsoo.ru/QIYC4F8IU

38

Brruncnenmne o0bEMOB Tel ¢
MTOMOMUIBIO ONPeAeNIEHHOTO
uHTerpasia. O0bEM HAKJIOHHOM
MIPU3MBI

https://m.edsoo.ru/ON585060H

39

Beruncnenmne o0bEMOB Tel ¢
IMOMOIIBIO ONPEACIEHHOTO
unTerpana. O6bEM mupaMu/Ibl

https://m.edsoo.ru/2CJLCMKS8N

40

41

42

®opmyrna 00bEMa MUpPaMUIbIL.

OTtHomeHNe 00BEMOB TUPAMU]T C

O0IIKM YTiIoM

dopmyna 00bEMa MUPaMUIBL.

OrHolleHne 00HEMOB nupamMujg €

O0IIMM yTIIOM
CrepeoMeTpHUeCcKHE 3a/1a4H,
CBsI3aHHbBIE C 00BEMaMU
HAKJIOHHOMW MPU3MBI

https://m.edsoo.ru/AL3PODC9E

https://m.eds00.ru/3GOOAJRNY

https://m.edsoo.ru/7TR§RHWO7

43

CrepeomeTpHuuecKue 3a1a4H,
CBSI3aHHBIE C 00BEMaMU
MTUPAMUJIBI

https://m.edso00.ru/SF480DTS6

44

[IpukitagHeie 3aga4u 10 TEME
"O0BEMBI TeN", CBI3aHHBIC C
00BEMOM HAKJIOHHON MPU3MBI

https://m.eds00.ru/9SF60YYVX

45

46

[IpuknanHble 3a1a4u MO TEME
"O0BEMBI TeN", CBI3aHHBIC C
00BEMOM MTUPAMHU/TBI

[Tpumenenne o0BHEMOB.
Beruncienue paccTosHuS 10
TUIOCKOCTH

https://m.edsoo.ru/Z4MZ27RMY

https://m.eds00.ru/I39CXO3CP



https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E
https://m.edsoo.ru/3GOOAJRNY
https://m.edsoo.ru/7TR8RHWO7
https://m.edsoo.ru/SF48ODTS6
https://m.edsoo.ru/9SF6OYYVX
https://m.edsoo.ru/Z4MZ27RMY
https://m.edsoo.ru/I39CXO3CP

47

KonTponbras padota "O0béM
MHOTOIpaHHuKa"

https://m.edsoo.ru/XNWZSSJ7P

48

49

50

]_II/IJII/IHI[pI/I‘IeCKaSI IMOBCPXHOCTD,
o0pa3yroIne UIHHIPHIECKON
IIOBEPXHOCTH

Humuaap. [psimoit kpyroBoii
umuaap. [nomanp
MMOBEPXHOCTU LIUIUHIPA
Konunyeckas moBepXHOCTb,
o0pa3ymolire KOHUYeCKOn
noBepxHocTu. Konyc

https://m.edsoo.ru/7TDHKEHEG6

https://m.edsoo.ru/MAVWA4KY55

https://m.edsoo.ru/PVRE7THQ6Y

51

CeueHue KOHYCa TIOCKOCTHIO,
napajuieNIbHOM TUIOCKOCTH
OCHOBAHUs

https://m.edsoo.ru/EOVSHALSL

52

VY ceu€HHbI KOHYC.
N3006paxeHne KOHYCOB U
YCEUEHHBIX KOHYCOB

https://m.edsoo.ru/QVKWVDCTE

53

54

[Tnomaas 60kO0BOM TOBEPXHOCTH

U TIOJIHOM ITOBEPXHOCTH KOHYyCA

[Tnomaas 60kO0BOM TOBEPXHOCTH

U TIOJIHOM ITOBCPXHOCTU KOHYCa

https://m.edsoo.ru/AWKB9E4NE

https://m.edsoo.ru/9NFAUE3KJ

55

CrepeomeTpuueckue 3a1a4 Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
IMOCTPOEHUEM CEUEHUN
WIMH]IPA, KOHYyCca

https://m.edsoo.ru/QZ\VH5EXL9

56

CrepeomeTpuueckue 3a1a4 Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHNUE,
MOCTPOEHUEM CEUECHU I

https://m.edsoo.ru/AKF6PW62W



https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/MAVW4KY55
https://m.edsoo.ru/PVRE7HQ6Y
https://m.edsoo.ru/EOVSHAL8L
https://m.edsoo.ru/9VKWVDCTE
https://m.edsoo.ru/AWKB9E4NE
https://m.edsoo.ru/9NF4UE3KJ
https://m.edsoo.ru/QZVH5EXL9
https://m.edsoo.ru/AKF6PW62W

HWIAHAPA, KOHYCa

57

58

[IpukiiagHele 3a1a4u, CBSI3aHHbIE
C UMJIMHIIPOM

[Ipuknagubie 3a1a9u, CBSI3aHHbBIE
C WIMHAPOM

https://m.eds00.ru/3429ZLHT5

https://m.edsoo.ru/ZY6ENPVKD

59

60

61

62

Cdepa u map

[Tepecevenue chepsl U miapa ¢
wiockocThio. Kacanwue mapa u
cdepbl TIOCKOCThI0. Bua n
n300pakeHue mapa

[Tepeceuenue cdepsl U mapa ¢
iockocTeio. Kacanue mapa u
cdepsl mIockocThio. Bua n
n300paxkeHue mapa

YpaBuenue chepsl. [Tnomanp
cdepsl 1 e€ yactei

https://m.edsoo.ru/W1TVKAJOR

https://m.edsoo.ru/JFSNB5ZS0

https://m.edsoo.ru/M6WK9K950

https://m.edsoo.ru/U8G24B0O8H

63

64

65

66

Cummetpus cdepsl U mapa

CrepeomeTpuueckue 3aauu Ha
JI0KA3aTeIbCTBO U BBIYMCIIEHUE,
CBSI3aHHBIE CO CEpOi U 1IapoM,
MOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

CrepeomeTpuueckue 3aauu Ha
JI0KA3aTeJIbCTBO U BEIYMCIIEHUE,
CBSI3aHHBIE CO CEPOH U 1IapoM,
MOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

HpI/IKHaI[HBIG 3aga4u, CBA3aHHBIC

https://m.edsoo.ru/6E6GX0YJS

https://m.edsoo.ru/MSYBPKH7R

https://m.edsoo.ru/MXRDTK72T

https://m.edsoo.ru/XW5LI17A9]



https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR
https://m.edsoo.ru/JF8NB5ZS0
https://m.edsoo.ru/M6WK9K95O
https://m.edsoo.ru/U8G24BO8H
https://m.edsoo.ru/6E6GX0YJS
https://m.edsoo.ru/MSYBPKH7R
https://m.edsoo.ru/MXRDTK72T
https://m.edsoo.ru/XW5LI7A9J

co ctepoii u mapom

[ToBTOpEHME: OKPYKHOCTH Ha
IIJIOCKOCTH, BBIYMCIICHUS B

67 https://m.edsoo.ru/EJ2QDAVE]
OKPYKHOCTH, CTaHJapTHBIE
og00uUs
P &

68 A3IHHHBIC KOMOHALHHI TET https://m.edsoo.ru/LE7933LXX
BpaIlleHUs 1 MHOTOTPAaHHUKOB

HT

69 Sazait 1o reme "Tema w https://m.edso0.ru/PHHL CG54E

MMOBEPXHOCTH BpaIlCHUS
HT

70 Sanasi o Teve "Tena H" https://m.edsoo.ru/22WPBLTP9
HOBerHOCTI/I BpaIIICHI/Iﬂ
K o "T

71 OHTPOILHAA paboTd f ran https://m.eds00.ru/33W222M63
MMOBEPXHOCTH BpaIlCHUS
0058 .T 0

72 T),,eM HHTHHADA. §eOpema o https://m.edso00.ru/1ZN2S6ZMO
00BEMeE TPSMOTO IIWIIHHAPA
Brraucienne 006EMOB TEII C

73 MTOMOIIIBIO OTIPEIETIEHHOTO https://m.edsoo.ru/ACTOMFEMVF
unterpana. O6bpEéM KoHyca
IT o 7 I

74 JTOTIAIT DOKOBOM H HOMHOU https://m.edsoo.ru/ZYTK7P8B1
MMOBEPXHOCTH KOHYCa
CrepeoMeTpuuecKue 3aaauu,

75 CBSI3aHHBIE C BEIYUCIEHUEM https://m.edsoo.ru/709VJYPSC
00BEMOB IIMITHH]IPA, KOHYCA
[TpuknagHelie 3a1a4u MO TEME

76 "O0OBEMBI U IUIOMIAINA https://m.edsoo.ru/QXEA9GPVB
noBepxHocTen Ten"
O6LE

77 bEM Tllapa 1 THAapoBoro https://m.eds00.ru/\VV6ONBVZX

cektopa. Teopema 00 00bEMe



https://m.edsoo.ru/EJ2QDAVEJ
https://m.edsoo.ru/LE7933LXX
https://m.edsoo.ru/PHHLCG54E
https://m.edsoo.ru/22WPBLTP9
https://m.edsoo.ru/33W222M63
https://m.edsoo.ru/1ZN2S6ZMO
https://m.edsoo.ru/ACT0MFMVF
https://m.edsoo.ru/ZYTK7P8B1
https://m.edsoo.ru/7O9VJYPSC
https://m.edsoo.ru/QXEA9GPVB
https://m.edsoo.ru/VV6ONBVZX

78

79

80

81

mapa. [lnomans cdepsr.
CrepeoMeTpUUeCKUE 3a/1a4H,
CBSI3aHHBIC C BBIYMCIICHUEM
00BEMOB 111apa, IapoBOro
CErMEHTa U IIapOBOr0 CEKTOpa

[Ipukiiagueie 3aga4u 110 TEME
"O0BEMBI TEN", CBA3aHHEIE C
00BEMOM IT1apa U IJIOMIAIBI0
cdepbl. COOTHOLIEHUS MEXKIY
IJIOIIAASIMU TTOBEPXHOCTEHN 1
00BbEMaMH MMOTOOHBIX TEII

[TonoOHEBIE TENa B MPOCTPAHCTBE.
N3menenne o6béMa npu
nogoouun. CtepeoMeTpuIecKre
3aJla4d, CBSI3aHHEIC C
BBIYMCICHHEM 00BEMOB TEN U
IJTONIaZeN TOBEPXHOCTEN

KonTponbnas pabota "[Tnomanu
MOBEPXHOCTU U 0OBEMBI 1
KpyIJIbIX TEN"

JIBM>KEHUS MPOCTPAHCTBA.
OtoOpakenusi. J|BukeHus: u
paBeHcTBO uryp. Obuue
CBOWCTBA JBUKECHUI

https://m.edsoo.ru/EZH9GRUEJ]

https://m.edsoo.ru/H24188MKQ

https://m.edsoo.ru/73UODGNYR

https://m.edsoo.ru/RXJ4YW6NA

82

Bunn nBukennit:

MapajuieIbHbIN IEPEHOC,

LIEHTpaJIbHAsl CUMMETpPHS, 1
3epKaJibHasi CAMMETpPHUS,

IIOBOPOT BOKPYT IIPSIMOM

https://m.edso0.ru/ZSUA77NTX



https://m.edsoo.ru/EZH9GRUEJ
https://m.edsoo.ru/H24I88MKQ
https://m.edsoo.ru/73UODGNYR
https://m.edsoo.ru/RXJ4YW6NA
https://m.edsoo.ru/ZSUA77NTX

83

[IpeoOpa3zoBanus mogo0Us.
[Ipsimas u chepa Ditnepa

https://m.edsoo.ru/A1PU2WOAX

84

85

I'eomeTpuueckue 3amaun Ha
MPUMCHCHUC ABUIKCHUS

Kontponbnas padota "BekTopbl

B MpocTpaHcTre"

https://m.edsoo.ru/KFDHOMGKZ

https://m.edsoo.ru/4F52B11KK

86

87

88

89

90

Oo6o6mraromee nmosTopenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kinaccos,
CUCTEeMAaTH3alMsl 3HAaHHU:
"[TapaysienbHOCTh TPSAMBIX U
IJTIOCKOCTEH B IpoCcTpaHCcTBE"

O6o6maromee nmosropenue 11
MOHATUI U METOI0B Kypca
reomerpun 10-11 knaccos,
CUCTEMAaTH3alVsl 3HAaHUM:
"BexTopsl B mpocTpaHcTee”

Oo6o06maromiee nosropenue 11
MOHATUI U METO/I0B Kypca
reomerpun 10-11 xnaccos,
cucTeMaTHU3alus 3HaHUH:
"BekrTopsl B mpocTpaHcTBe"

O6o6m1aromee nosropenue 11
MIOHATUI U METOIOB Kypca
reomerpuu 10—11 kmaccos,
cucTeMaTHU3alus 3HAaHHUH:
"O6beM MHOTOrpaHHUKA"

Ob6o6uaromee nosropenue 11
MOHATUH U METOJIOB Kypca

https://m.edsoo.ru/IHVB2NZH9

https://m.edsoo.ru/AQEFPERJO

https://m.edsoo.ru/3NIJOLN63

https://m.edso0.ru/B85S7VDTC

https://m.edsoo.ru/AJX4CDP5I



https://m.edsoo.ru/A1PU2WOAX
https://m.edsoo.ru/KFDH0MGKZ
https://m.edsoo.ru/4F52B11KK
https://m.edsoo.ru/1HVB2NZH9
https://m.edsoo.ru/AQEFPERJ0
https://m.edsoo.ru/3NIJ0LN63
https://m.edsoo.ru/B85S7VDTC
https://m.edsoo.ru/AJX4CDP5I

reometrpuu 10—11 kinaccos,
CUCTEeMAaTH3alusl 3HAaHH:
"O6beM MHOTOTrpaHHUKA"

91

Ob6o6maromee nosropenue 11
MOHATUH U METOJIOB Kypca
reomerpuu 10—11 kinaccos,
CUCTEeMaTH3allusl 3HAaHH:
"[Lnomiaay MoBEpXHOCTU U
00BEMBI KPYTIIBIX TET"

https://m.edsoo.ru/H2ZABPRXO

92

93

O6o6miaromee nmosTopenue 11
MOHSTUH U METOJIOB Kypca
reometpuu 10-11 knaccos,
CUCTEeMaTH3alusl 3HAaHHU:
"[Lnomiaay MoBEpXHOCTU U
00BEMBI KPYTJIBIX TE"

WroroBas koHTpoJsibHas paboTa

https://m.edsoo.ru/JG1DJ50NK

https://m.edso0.ru/GXZMP89GD

94

95

Hrorosas KOHTPOJIbHAA pa60Ta

[ToBTOpEeHue, 06001IeHNE 1
crcTeMaTH3aIus 3HaHU

https://m.edsoo.ru/3J174MY6M

https://m.edsoo.ru/UI126CB4XL

96

Hcropus passutus
CTEPEOMETPUHU KaK HaAyKU U €€
POJIb B pa3BUTHUN COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

https://m.edsoo.ru/IESALO6B5

97

Hcropus pasButus
CTEPEOMETPUHU KaK HaAyKU U €€
POJIb B pa3BUTUN COBPEMEHHBIX
HWH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

https://m.edso0.ru/8ZKNMYF03



https://m.edsoo.ru/H2ZABPRXO
https://m.edsoo.ru/JG1DJ50NK
https://m.edsoo.ru/GXZMP89GD
https://m.edsoo.ru/3JI74MY6M
https://m.edsoo.ru/UI26CB4XL
https://m.edsoo.ru/IE8ALO6B5
https://m.edsoo.ru/8ZKNMYF03

98

99

100

101

102

Hcropus passutus
CTEPEOMETPUHU KaK HAyKHU U €€
pOJIb B PA3BUTUHM COBPEMEHHBIX
WHXKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus passutus
CTEPEOMETPUHU KaK HAyKHU U €€
pOJib B PA3BUTUM COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus pasButus
CTEPEOMETPUU KAK HAYKHU U €€
pOJib B Pa3BUTUM COBPEMEHHBIX
WHXXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus passutus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B Pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B Pa3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

https://m.eds00.ru/41X3XKQOG

https://m.edsoo.ru/4APGHOJY AH

https://m.edsoo.ru/GEJCO734F

https://m.edsoo.ru/RK4XSFWNR

https://m.eds00.ru/X89TQ8776



https://m.edsoo.ru/41X3XKQOG
https://m.edsoo.ru/4PGHOJYAH
https://m.edsoo.ru/GEJCO734F
https://m.edsoo.ru/RK4XSFWNR
https://m.edsoo.ru/X89TQ8776




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yIbTATHI 0CBOCHHS OCHOBHOIA
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 0opa3oBaHusA
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MPsAMasi, IIIOCKOCTh
79 [TpuMeHSTh aKCHOMBI CTEPEOMETPUU U CIEIACTBHS M3 HHUX IPH PEIICHUH
' reOMETPUYECKHUX 3a1a4
73 OnepupoBaTh HOHATHAMU: MAPAJUIETBHOCTh U MEPHEHAUKYISAPHOCTD
' HPSMBIX U MJIOCKOCTEN
74 KnaccugpumupoBarh B3aMMHOE PACHOJIOXKEHHE MPSIMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: IBYIPaHHBIA YroJ, TPaHH ABYIPAaHHOTO YTJa,
7.5 pedpo IBYrpaHHOIO YIJa, JIMHEWHBIM yroyl ABYTpaHHOIO yIJia, rpaaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUSAMHU: MHOTOIPDAaHHHMK, BBINYKIBIH W HEBBITYKJIbIHI
' MHOT'OI'PaHHMK, 3JIEMEHThI MHOTOTPAHHUKA, PaBHJIbHBIH MHOTOI'paHHUK
77 Pacnio3HaBaTh OCHOBHBIE BBl MHOTOIDAaHHMKOB (IMpamMuaa, HOpU3Ma,
' IPSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupumupoBarh ~ MHOTOTpaHHUKH,  BBIOMpas ~ OCHOBaHHS IS
7.8 KJaccu(uKanuy (BBITYKJIbIE ¥ HEBBITYKJIbIE MHOTOTPAaHHHUKH, TTPABUJIbHbIC
MHOTOTPaHHHKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TTApaJlICIICITUTIC IbI)
7.9 OnepupoBaTh MOHATUAMH: CEKYILas INIOCKOCTh, CEY€HNE MHOTOTPAHHUKOB
710 OOBSACHATH MPUHIIMIIEI TIOCTPOSHUSI CEUYSHHI MHOTOTPAHHUKOB, HCIOIB3YSI
' METO/]I CIIE/IOB
CTpouTh CEYEHHST MHOTOTPAHHHKOB METOIOM  CIIJOB, BBIOJIHSATH
7.11 (BBIHOCHBIE) TIJIOCKHE UYEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BU/] CBEPXY, COOKY, CHU3Y
Pemate 3a7aun Ha HaXOXJACHHE T'€OMETPHUYECKMX BEIUYMH MO 0Opasnam
WIA aITOPUTMaM, TPUMEHSS W3BECTHBIE AHAIUTUYECKHE METOMBI TIPH
7.12 pEelICHHH  CTaHIAPTHBIX MaTeMaTHYeCKHUX 3aJad Ha  BBIYHCIICHUE
pacCTOSTHUN MEXIy ABYMs TOYKAMH, OT TOYKH O TIPSMOW, OT TOUYKHIO
TUTOCKOCTH, MEXK]Ty CKPEIINBAIOIIMMUCS TIPSMBIMA
Pemate 3a7aun Ha HaXOXJAEHUWE T'€OMETPUUYECKUX BEJIMYMH MO oOpas3iam
713 WIA aITOPUTMaM, TPUMEHSS W3BECTHBIE AHAIUTUYECKAE METOMBI TIPH

pPEIICHUN CTAaHAAPTHBIX MAaTCMATUUYCCKHUX 3adad Ha BBIYHUCICHUC YIJIOB
MCXKAY CKPCIIHUBAIOIIUMHUCA MNPAMBIMU, MCEXIY prlMOfI 1 IINIOCKOCTHIO,




MCKAY MIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

Bbruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpU3Ma,

7.14 nupamMua) ¢ MpUMEHEHHEM (OpMYJ, BBIUUCIATH COOTHOIICHUS MEXIY
IUIOINAISIMU TTOBEPXHOCTEH, 00bEMaMu OJOOHBIX MHOTOI'PaHHUKOB
715 OnepupoBaTh MOHATHAMU: CUMMETPHUsl B HIPOCTPAHCTBE, LIEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHN (UTYpBI
W3Bnekarp, mnpeoOpa3oBbIBaTH W HMHTEPIPETUPOBATh WH(POPMAIHIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHYECKUX (Purypax, NpeACTaBICHHYIO Ha
4yepTekax U pUCyHKax
[TpumensTh reoMeTpuueckue (aKThl Ui PEUICHHUS CTEPEOMETPUUYECKHUX
7.17 3a7a4, MPEANOJaramlluX HECKOJIbKO IIAaroB pPELIEHUS, €CIU YCIOBUSA
NPUMEHEHHS 33J]aHbl B SBHOH (opme
718 [IpumensaTh mpocTedinne MNpOrpaMMHBIE CpEICTBA U AJIEKTPOHHO-
' KOMMYHHKAIIHOHHBIE CHCTEMBI TP PEIICHHH CTEPEOMETPUIECKUX 3a1a4
719 [TpuBOANUTE HpHUMEPHl MaTEMaTHUECKUX 3aKOHOMEPHOCTEH B HpUPOJE U
' KU3HH, PAcllO3HABATh POSIBIIEHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE
[TpuMeHATH MOTyYeHHbIE 3HAHUS HA MPAKTUKE: aHAJIH3UPOBATh peajbHbBIC
CUTYallud U NMPUMEHSATh U3YYCHHBIC TIOHATHS B MPOIECCE MOMCKA PEIICHUS
MaTeMaTHYeCKU C(HOPMYITHUPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEalbHbIC
7.20 CUTyallUd Ha s3bIKE TI'€OMETPUHU, MCCIEN0BATh IOCTPOCHHBIE MOJEIU C
UCIOJIb30BAHUEM M€OMETPUYECKUX TMOHATHH U TeopeM, ammapara ajireOpsl,
pewatb ~ MpakTMYECKWE  3aJaud,  CBsS3aHHblE C  HaXOXKICHUEM
reOMETPUUYECKUX BEITUYNH
11 KIIACC
Kon .
IIpoBepsiemble nMpeAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NpOBepPsIeMOro .
00pa3oBaTeILHON MPOTrPaMMbI CpeIHero 001ero 00pa3zoBaHus
pe3yJabTara
6 ['eomerpus
OnepupoBaTh NOHATHAMM: IMJIUHIPHUYECKass MOBEPXHOCTb, 0Opa3yrolue
6.1 WIMHAPUYECKON TOBEPXHOCTH, IMIMHAP, KOHUYECKas IOBEPXHOCTH,
o0pasyrole KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKasi TOBEPXHOCTh
6.2 Pacno3naBats Tena BpameHus (MUIUHAP, KOHYC, cdepa U map)
6.3 OOBSACHATH CITOCOOBI MOTyYSHHST TSN BPALCHHS
6.4 KnaccugunupoBars B3auMHOE pacnookeHne cepsl U MIOCKOCTH
OnepupoBaTh MOHITUSMH: MAPOBOW CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CerMEHTa, IIApOBOW CIIOW, OCHOBAHME INAPOBOTO CIIOSI, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOW CEKTOP
6.6 Bbruucnate 00BEMBI M IUIOHIAJM  MOBEPXHOCTEH TN  BpalleHus,




TreOMETPUYECKUX TeJI C MPUMEHEHUEM (HopMyIT

6.7

6.8

OnepupoBaTh MOHATHSAMH: MHOTOIPDAaHHUK, BIMCAaHHBIH B chepy u
OMHCAHHBIN OKOJIO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WJIH TEIIO
BpalleHus

BBIYHCIATE COOTHOIICHHSI MEXKY TIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOAOOHBIX TEN

6.9

N300paxkaTh u3y4aemble (QUTYypbl OT PYKH M C NPUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbInonHATE  (BBIHOCHBIE) IUIOCKME YEPTEKU W3 PUCYHKOB IIPOCTBIX
00BEMHBIX (UTyp: BUI CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUS Tel
BpallCHUs

W3BnekaTb, HWHTEPHPETUPOBATH M IPeoOpa3oBbIBaTh HMHMOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKMX (Urypax, NpeACTaBICHHYIO Ha
YepTekKax U pUCYHKAX

[IpumeHsTh reoMeTpudeckre (QaxKThl IS PEUICHHS CTePEOMETPHYECKHX
3aja4, MPEIIoaraloliuX HECKOJbKO IIIaroB pEIIeHUs, €CIH YCIOBHS
MPUMEHEHUS 33/IaHbl B IBHOU (opMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOIHATE JICHCTBUS CIIOXKECHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHO)KGHI/UI BeKTopa Ha 4YucCio, O6”I)$ICH$ITI>, KaKNUMH CBOﬁCTBaMH OHUA
o0ramaroT

HpI/IMeHHTL I[IpaBUJIO IIapaJuICIICIIUIICAa TP CII0KCHUHN BCKTOPOB

6.16

OHCpHpOBaTI) MOHATHUAMU: OCKAPTOBBI KOOpPAWHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA, YIroJl
MCKAY BCKTOpPAMH, CKAJIAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIUJIaHApHBIC BEKTOPBI

6.17

6.18

6.19

Haxomuts cymMy BEKTOpPOB U NPOM3BEIEHUE BEKTOpa Ha 4YMCIIO, YTroll
MEX/y BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIAIbIBaTh BEKTOpP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

3aaBaTh IVIOCKOCTh YPABHEHHEM B IEKaPTOBOM CHCTEME KOOpAMHAT
Pemarp mpocreiiine reoMeTpuyecKkue 3ajaud Ha NMPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METOa

6.20

Pemrats 3aJa4u Ha JOKa3aTCJIbCTBO MAaTCMAaTHUYCCKHUX OTHOIIEHUH U
HAaXOXIACHUEC TCOMETPHUUYCCKUX BCIIMYUH I10 o6pa3uaM I aJIropuTtMam,
IMPpUMCEHAA HU3BECTHBIC METO/bI npu PEHICHUA CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

6.22

HpI/IMeHHTL HpOCTCfII.HPIC nporpaMMHbBIC Cp€ACTBA U DJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPECOMETPUUCCKUX 3a/1a4

HpI/IBO)lI/ITB MNPpUMEPbI MATCMATUYCCKUX BaKOHOMCpHOCTCﬁ B IIpUpPOAC U
JKU3HHU, paCllO3HABATh IMPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

HpI/IMeHﬂTB IMOJIYYCHHBIC 3HAHHWA Ha IMPAKTHUKE: aHAJIU3HUPOBATH PCAJIbHBIC




CUTYyallMu ¥ MPUMEHITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MOMCKA PELICHUS
MaTeMaTHU4ecku cGopMyIUpOBaHHON MPOOIEMbl, MOAECIUPOBATH peabHbIE
CUTyalldd Ha S3bIKE TEOMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJEIU C
HCIIOJIb30BaHUEM T'€OMETPUUYECKUX TMOHATUN U TEOpEM, ammapara anreOpsl,
pemiate  MpakTUYeCKHWe  3a7aud,  CBA3aHHbBIE C  HAXOXJICHHUEM
F€OMETPUUYECKUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

['eomeTpus

7.1

OcHoBHblE MOHATUS cTepeoMeTpud. Touka, mnpsMas, IIOCKOCTb, IPOCTPAHCTBO.
[Tonarue 06 aKCMOMATUYECKOM MOCTPOCHUHN CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHO€ pacnoio;KeHue MpsMBbIX B IPOCTPAHCTBE: MIEPECEKAIOIIUECS, TIapalIeIbHbIe
U CKpelmuBarouyecs npsmsle. IlapaienpHOCTP HpsAMBIX W INIOCKOCTEW B
IIPOCTPAHCTBE: NapaJIebHBIE NPSIMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSAMBIX, MapAUICIBHOCTh MPSIMOM M IUIOCKOCTU. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YTOJI MEXKIY NPSMBIMM B IpocTpaHCTBE. [lapamienbHOCTh MIIOCKOCTEH:
napajuleJibHble IUIOCKOCTH, CBOMCTBa HapajUleNbHBIX IulockocTeil. IIpocreitmne
IPOCTPAaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mNapaiesenunen,
IIOCTPOCHUE CEUECHUN

HepHGHI[I/IKy.HﬂpHOCTL HpﬂMOfI N IUIOCKOCTHU: MCPHICHAUKYIAPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMBbIE MapajiielbHble U MEePIEeHANKYISIPHbIE K MIOCKOCTH, PU3HAK
NEPIEeHIUKYIIPHOCTH MPSMOM U IMJIOCKOCTH, TEOpEMa O MPSIMOM MepPHeHAUKYIIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YrOJI MEXKAY MPAMON U IUIOCKOCTBIO, IBYTPaHHbBIN
yroJi, TMHEHHBINH yroa AByrpaHHoro yria. [lepneHaukyssp ¥ HaKJIOHHbBIE: PACCTOSHUE
OT TOYKH JI0 TTOCKOCTH, PACCTOSIHUE OT MPSAMOU JI0 TUIOCKOCTH, MPOEKIHs PUrypsl Ha
IJIOCKOCTh. [IepreHIMKyIIpHOCTh MJIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX
mrockocreil. Teopema o TpEX meprneHIuKyIIspax

[ToHsiTHE MHOTOTpPaHHMKA, OCHOBHBIE DJJEMEHTBHI MHOTOIDAHHHUKA, BBINYKIBIE U
HEBBINYKJIblE MHOTOIDAaHHUKH, pa3BEPTKAa MHoOrorpaHHuka. IIpmsma: nN-yrospHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs IMPHU3MbI, OOKOBas U
M0JIHAsl IOBEPXHOCTh NpU3Mbl. [lapannenenumes, NpsIMOYTOJIbHBIN Mapajienenunesa u
ero csoictBa. [Tupamupa: N-yronpHas nmupamujia, TpaHM U OCHOBAaHUE MHPAMUJBL,
OOKOBas M MOJIHAS MOBEPXHOCTh NUPAMU[bI, MpaBUIbHAS M YyCeUYE€HHas MUpaMHJa.
OnemMeHTbl Npu3Mbl WM nupamuzabl. [IpaBWiIBHBIE MHOTOIpDaHHUKU: IIOHATHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, MpaBWIbHAs @pU3Ma M IpaBWIbHAs INHpPaMHIA,
npaBUiIbHAS TPEYTroJibHAs MUpaMHJIa U MPaBMIIBHBINA TeTpadap, kyO. [IpeacraBinenue o
IPABWIBHBIX MHOTOIpDAaHHUKAax: OKTa’ap, MAOoAeKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/IH B MPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIILHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.

OJIEMEHTHI CUMMCTpPUHU B nupaMmuaax, napauejicnmIic1ax, MMpaBUJIbHBIX
MHOT'OI'paHHUKax

7.6

Bbruncnenne >1€MEHTOB MHOTOIPAaHHMKOB: pPEOpa, auaroHanu, yriasl. [lnomans
OOKOBOM OBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOIAAb OCHOBAHUH,




TeopeMa 0 OOKOBOM MOBEPXHOCTH MPAMOM mpu3Mbl. [1no1mans 00KkoBOi MOBEPXHOCTH U
MIOBEPXHOCTU IPAaBUJIBHON NMHPAMHUABI, TEOpeMa O IUIOUIAAN YCCUYEHHOM NUPAMMIBIL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[TomoOubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXKAY TUIOIMIAISIMU TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapuyeckass MOBEPXHOCTh, 00pa3yrolue MIIMHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MoBepXHOCTH. LlunmuHap: ocHOBaHMA M OOKOBas MOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U BEpIIMHA
KOHWYecKoi moBepxHOCTH. KOHyc: OCHOBaHWE W BepIIMHA, 0o0pasyromas U OcCh,
wionaab OOKOBOWM M TOJHON MOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpa3ymoollue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

Cdepa u map: meHTp, paguyc, ITuamerp, IIonaasr MOBEpXHOCTH cdeprl. BzanmHoe
pacnosoxeHue cepsl W TIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomaab

chepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nunmHapa u KoHyca
KomOuHanmu ten BpaleHus 1 MHOTOIpaHHUKOB. MHOTOTrpaHHUK, OMTUCAHHBIA OKOJIO
cdepsl, cepa, BucaHHAs B MHOTOI'PaHHMK, WIIM TEJIO BPaLLICHUS

[Tonsitue 06 o0BEMEe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Mapaiesienunena u cieactsus u3 He€. O0BbEM UINMHIPA, KOHYCA.
O06BEM mapa u riomazab cheps

6.7

6.8

6.9

6.10

[Tono6uble Tena B mpocTpancTBe. COOTHOLIEHUS MEX/y IUIOLIAIIMU IOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

CeueHuss mwinHApa (MapajuiebHO M MEPHEHIUKYISIPHO OCH), CEUYEeHUs KOHyca
(mapajuieIbHOE OCHOBAHUIO M IIPOXOAIIEE Yepe3 BEPIIMHY), CEUCHHUS 1apa

Bektop Ha miockocty M B npocTpaHCTBE. CJIOKEHME U BBIUNTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMIIIaHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3aaad, CBsI3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpsmoyronbpHasg cucTeMa KOOpPJAMHAT B TpocTpaHCTBE. KoopawHaThl BEKTOpA.
[Ipocreitmne 3amaum B KOOpAMHATaX. YTOoJd MeEXIy Bekropamu. CkansipHOe
MPOU3BEJCHUE BEKTOPOB. BbIUMCIIEHHE YIIOB MEXAY NPSIMBIMA U IIOCKOCTSMMU.
KoopannaTHO-BEeKTOPHBIN METO/I IPU PELICHUHA TEOMETPUUECKHX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM JOKa3aTCJIbCTB, AJTOpUTMaMM PCIICHHUA 3a/1a4,
yMeHue ¢GOopMyJIUpPOBaTh M ONEPUPOBATh MOHATHUAMHU: OIpPENEICHHE,
aKkcuoma, TeopeMa, CIEACTBHE, CBOMICTBO, IpU3HAK, JI0KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKH; MPUMEHSATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHUE, MPUBOAUTH IPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIUY;
MMPOBOAWTHL AO0KA3aTCIbHBIC PACCYXKACHUS ITPHU PCUICHUH 3a1a4, OUCHHUBATDb
JIOTUYECKYI0  TMPABUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU:. MHOXCECTBO, IMOAMHOXECTBO, OIICpallMyi HaJl MHOXCCTBAMU,
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OImrucCaHusd p€ajibHbIX MPOUCCCOB U SIBJIEHUU U IIpu pCHICHUMA 3a1a4, B TOM
quclie U3 IPYTuX y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATh MOHATHIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 33/1aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMM; HCIIONBH30BaTh Tpadbl MpU

pelIeHUH 337124

YMeHue onepupoBaTh MOHSATHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNeM, KOPEHb HaTYPAJIbHON CTENEHH, CTENEHD C
paloHaIbHBIM IOKA3aTeJIEM, CTENEHb C JEWCTBUTEIbHBIM MOKA3aTENIEM,
JorapupM UucCla, CHUHYC, KOCHHYC M TaHT€HC MPOM3BOJBHOIO YHUCIA,
OCTAaTOK M0 MOAYJI0, PAallMOHAIBHOE YHUCIIO, UPPALUOHAIBHOE YHCIIO,
MHOKECTBA HATypaJbHbIX, LIEJbIX, PAlHUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JIETUMOCTH, HAMMEHBIIUI 001Nt
JenuTenb W HauMeHbllee oOulee KpaTHoe, ainroputMm EBkiamaa npu
pELIEHNN 3a/1a4; 3HAaKOMCTBO C Pa3JIMYHBIMU MO3ULMOHHBIMU CHUCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHAThH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIP@KEHUI CO CTemeHsMH M Jorapupmamu, Mpeodpa3oBaHus APOoOHO-
palMoOHaJIbHBIX  BBIPAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSMHU:

noCiaeca0BaTCIbHOCTD, apI/I(I)MCTI/I‘-ICCKaSI nporpeccust, reoMCTpuYICCKad




mporpeccusi, OCCKOHEYHO YOBIBAaIOIlas TIeOMETpHYEcKas IPOTPECcCHs;
yMEHHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCI€ C TOMOIIbIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass W anreOpanyeckas); yMeTh
MPOU3BOJUTE apU(PMETHUECKHE JEHCTBHS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YMCEN; ONEPUPOBATH
NOHATUSIMU:  MaTpuna 2X2  u  3x3, onpenenuTeab  MaTpUlbI,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenune ONCprupoOBaTh MNOHATHUAMH: PpPALUOHAIBHBLIC, HWPppalUMOHAIbBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, HOFapI/I(I)MI/I‘ICCKI/Ie, TPUT'OHOMETPUYICCKHUC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICPpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa3013aHI/Ie, YpPaBHCHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/IfI N HCPABCHCTB, PaBHOCHUJIIBHOCTH
ypaBHeHHﬁ, HCpPaBCHCTB W CHUCTCM; YMCHUC PpCIIATb YPABHCHUS,
HCPAaBCHCTBA W CHUCTEMBI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMbBI C IIApaMCTPOM; IMPHUMCHATH
YpaBHCHHA, HEPABCHCTBA, MX CHUCTCMbI IJId PCHICHHUA MATCMAaTHUYCCKHUX

3aJiad ¥ 3aaa4 M3 pa3JINdIHbIX obnacreit HAayKHU U peaﬂbHOﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIMH,
NePUOANYHOCTh (YHKIMH, OrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (yHKIMHM, HauOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (YHKIMs, aCUMITOTHI rpaduka
GbyHKLMHU, TiepBas U BTOpas MPOU3BOAHAs (DYHKIMM, T€OMETPHUUECKUH U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeIEHHbIN
UHTETpajl; YMEHHME HaxXOAWThb AaCHUMITOThI Tpaduka (GYHKUUHU; yMEHHE
BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMIIO3UIUMN (YHKIMHA, HAXOAWTh YpaBHEHHME KacaTelbHOM K rpaduky
GyHKIMM; YMEHHE HaxOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (PYHKIIMIA;
YMEHHUE MHCIONb30BaTh MPOU3BOIHYIO Ui HCCIeNOBaHUA (YHKIHH,
HaXOJUTh HauOOJbIIME M HAUMEHbIIHWE 3HAuYeHUs (QYHKIHM; CTPOUTh
rpa¢uKd MHOTOYJIEHOB C HCIIOJI30BAaHUEM alllapara MaTeMaTHYecKOro
aHalM3a; MPUMEHSTh MPOU3BOJAHYIO JJIS HAXOXICHHUS HAWIydlIero
pellieHusT B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHUYECKUX H

(bu3HYecKUX 3a/1adax; HaXOJIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




MHTETpasia; MPUBOIUTH MPUMEPHl MaTEMaTHUYECKOrO MOJIEIHPOBAHUS C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHnue onepupoBaTh NOHATUSAMU: TpaduK QyHKIMH, oOpaTHas (yHKLINS,
KOMITO3ULMST (DYyHKUMH, JTUHEHHas QYHKIMA, KBagpaTH4yHas (QyHKIHS,
pauvoHanmbHass (QYHKUUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMK, OOpaTHBIE TPUTOHOMETpUYECKHEe (DYHKIMH, MOKa3aTelbHas U
jgorapupmuueckas (yHKIUH; yMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKUIMA,  BBIMOJMHATH  TpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh TPa(UKH Ui U3Y4EHHs MPOLECCOB M 3aBUCHUMOCTEH, MPH
pelIeHu: 331a4 M3 APYruX y4eOHBIX NPEeIMETOB M 3ahad U3 peajbHOH
KU3HHU;, BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHMHAMHU;
UCIIOJIb30BaTh CBOWMCTBA W TpaduKu (QYHKIMH U pEIIeHHs ypaBHEHHH,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJIOTH, 3a/a4d M3 00JaCTH yNpaBJIeHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISITh BBIPAKECHUSI, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJayd, HMCCIIEN0BATh IIOJYYEHHOE pEIICHUE U
OLICHUBAaTh IPABAOMNOAOOHOCTh PE3YIbTATOB;, YMEHHME MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HUCIHOJb30BAaHWMEM  ammapaTta  anreOpsl,

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJbIllee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIepCcusi, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOTO HabOpa; yMeHHe HU3BJIEeKaTh, MHTEPIPETHPOBATH
nH(pOopMalLKIo, NPEACTABICHHYIO0 B TabIUIaxX, Ha Juarpammax, rpadukax,
OTpaXKarOIYI0 CBOWCTBA PEAJIbHBIX IPOLIECCOB U SIBJICHUH; NPEACTABIAThH
MHPOpPMALMI0 C TOMOIIbIO TabmWIl W  JAuarpaMM; HCCIEN0BaTh
CTaTUCTHYECKUE JaHHbIE, B TOM YHCJIE€ C NPUMEHEHHEM TIpaduIecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; rpa)UyeCcKu HCCIeA0BATh COBMECTHbIE

Ha6J'IIOI[eHI/I$I C IIOMOUIBIO JUarpaMm pacCC€ruBaHUA U JIMHENHOM perpeccun

YMeHue OmnepupoBaTh IOHATUAMU: CIyY4aWHBIA OIBIT U CIIydalHOE

COOBITHE, BEpPOSTHOCTh CIy4YalHOTO COOBITHS; YMEHHE BBIUYUCIATH




BEPOSITHOCTh C HCIIOJNB30BaHUEM TIpapUUecKHX METOJIOB; MPHUMEHSThH
(GOpMyIBI CIOXKECHHSI U YMHOXKEHHUS BEPOSITHOCTEH, (HOpMyIly IMOJHOM
BeposTHOCTH, hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEAJTBHBIX COOBITHI; YMEHHE OIEPUPOBATH
NOHATUSIMH:  CIIydaiiHas BEIIMYMHA, pPAacCHpelelieHHe BEPOSITHOCTEH,
MaTEeMAaTHYECKOE OXHJaHWE, IUCIEPCUS U CTaHJAPTHOE OTKJIOHEHUE
CIIyuallHOW  BENMYMHBI, (QYHKIHUW pacHpeieieHHs W  IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIBFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACTIPEACICHHUNA I PEIICHUs 3ajad;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOUHBIX
UCCIIC/IOBAHMIA, YMEHWE TPUBOJIUTH IPHMEPHl TPOSBICHHS 3aKOHA
OONBINIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSMHU: COUYCTAHUE, NMEPECTAHOBKA, YHCIO COYCTAHHMIA,
YHCII0O  TIEPeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS VIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJICb U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘lGHHLIﬁ pe3yiibTart

YMeHHe omnepupoBarb IOHATUSAMM: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yIJa, IVIOCKUN YroJj, JBYTPaHHbBIN
yroJi, TPEXIPaHHBIN Yroj, CKpPEeIUBAIOIIUECS NPAMBIE, TAPAJLIENbHOCTD U
NEPNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTefI, yrojia MeEXAay IpsIMbIMH,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YrOJI MEXKIY IUIOCKOCTSAMH,
pacCTostHUE OT TOYKM [0 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NPSIMBIMH,
pPacCTOSIHUE MEXIY IIJIOCKOCTSMHU; YMEHHME HCIOJIb30BaTh IPHU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIM C IOMOMIBIO TCOMETPUUCCKHX MOHATHH U BCJIMYMH, pCIIAaTb

CBA3aHHBIC C HUMHU ITPAKTHYICCKUC 3a1a4n
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YMeHne omnepupoBaTh MOHATHAMH: IUIOMIANb (PUTYpBI, 00BbEM (QUTYDHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHE MHOI'OI'paHHHKA,
KyO, mapaienenumnen, Npu3Ma, NUpaMuna, (Gurypa u TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTH TMHUPAMHIBI, TPU3MBI, KOHYyCa, HWIMHIpa, O0BEM Kyoa,
NPSAMOYTOJILHOTO MapajulesieNuIiea, MUPaMUIbl, TPU3MBL, UUIMHAPA,
KOHyca, Iapa, pa3BEPTKa MOBEPXHOCTH, CEYCHHS KOHYCa W IIWIMHIPA,

napajjiCJbHbIE OCHM HWJIM OCHOBAHWIO, CCYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss chepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CeueHHue
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEUYEHHUs, B TOM YHCIIE C NIOMOILBIO JIEKTPOHHBIX CPEJICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh ONpeAeNeHUs U3ydaeMbIX (PUTyp, BBIIBUTATH THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPHUYECKUX (QUTYp, OOOCHOBBIBATH WIIH
OmnpoBepraTh MX; YyMEHHE NPOBOAMUTH KiaccHUpUKanuioo Guryp Imo
pa3jaMyYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUA
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YMeHue onepupoBaTh IOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
MapajuIeNbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHbIC W MOAOOHBIC (UTYPHI, B TOM YHCJIEC B TPHPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh T€OMETPUUYCCKHE OTHOLICHUS TIPH
peIICHUN 3a]la4; HAXOJUTh T'C€OMETPHYSCKHE BEIMYMHBI (IJIMHA, YOI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU, YMEHHE BBIUUCIIATH TCOMETPUUYCCKUE BEITUYHHBI
(MHA, yroJ, IUIOMIAbh, OOBEM, IUIOMIAJb TOBEPXHOCTH), HCHOJIB3YS
W3YYCHHBIE (OPMYJBI M METOABI, B TOM YHCIE: IUIONAJb MOBEPXHOCTH
nUpaMUIbl, TPU3MBI, KOHYCa, IWJIMHIpA, TUioniaas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNIeNUIe1a, MUPaMUIbI, TPU3MBI, IIHIUHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (I)I/Il"yp
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YMmenue ONCpUPOBATh NOHATUAMU: MIPAMOYT'OJIbHAA CHUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MPONU3BCACHUC BCKTOpAa Ha YHUCIO, PA3JIOKCHUC BCEKTOpa II0 63.3I/ICY,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOoJd MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BATb BeI(TopHLIfI u KOOpZ[HHaTHLIﬁ METOA
JJI pCHICHU A TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYyTHUX y‘I€6HBIX npeamMcToOB
YMmenue BLI6I/IpaTI> HO)IXO)IHH_II/Iﬁ MCTOA IJIs1 PCIICHUA 3a1a4n; IIOHUMAHNC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU MPHUPOAHBIX U 06H1€CTBGHHBIX
nponeccoB u HBHCHHP'I; YMCHHUC pacCiio3HaBaTb IPOSABIICHUC 3aKOHOB
MAaTEMAaTUKHU B UCKYCCTBE, YMCHUEC IMPUBOJUTH MPUMEPLI MATEMATUICCKUX

OTKPBITUI POCCUICKON U MUPOBOW MAaTeMaTUYECKOU HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 UYucia U BEIYUCICHHS

11 Hatypanbhslie u nensie yncna. [Ipu3Haku JeTMMOCTH LENbIX YHCel

12 Panmonanbupie  ynciaa. OOBIKHOBEHHBIE U JIECATHYHBIE JPOOH, MPOIECHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernueckuil KOpeHb HATypaJIbHOW cTerneHH. J[eHCTBHUsS ¢ apuMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crernens ¢ 1enbiM nokaszarenaeM. CTeneHb ¢ pallMoOHalIbHBIM IoKa3aTesieM. CBolicTBa
' CTETICHU

15 CuHyc, KOCHMHYC W TaHTE€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHIeHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOrapu(MbI

JlelictBuTenpHble  4Hcna. Apu(METHYECKHE ONepalud C  JeHCTBHTEILHBIMU
17 yucnamu. [IpuGnvkEHHbIC BBIYMCIICHHS, MTPABUIIA OKPYTJICHUS, IPUKHUIKA U OLCHKA
pe3yJibTaTa BEIYMCIIECHU

1.8 [IpeobpazoBanue BeIpaKEHUIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI

2.2 WppannonanbHble ypaBHEHUS

2.3 Tpuronomerpudeckue ypaBHeHUs

2.4 [Toka3zarenbHbIe U JTOrapupMUUECKIE YPaBHEHUS

2.5 Llenbie 1 1pOOHO-paAIIMOHAIbHBIE HEPABEHCTBA

2.6 HppanunoHaibHble HEpaBEeHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB

2.10  VpaBHeHUs, HEPABEHCTBA M CUCTEMBI C TIApAMETPAMH

2.11 Marpwuiia cucTeMbl JTMHEWHBIX YpaBHEHUH. OnpeeuTe b MaTPHUIIBI
3 OyHKIWMH U TpaduKH




Oynkius, cnocodbl 3ananus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢yukuuu. YétHele 1 HeuéTHbIe pyHKuuU. [lepuognueckue GpyHKIIHA
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkumd. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMyMBbl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNHU HAa IPOMEXKYTKE
33 CrenenHas (QyHKLIMS C HaTypajlbHbIM M LEJNbIM IOoKazareseM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu
3.5 [oka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcumnToTel rpadukoB ¢yaknumit. CsoiictBa  (yHKIHIHA,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana MaTemMaTu4eckoro aHanusa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoHbIE FI€MEHTAPHBIX (YHKIIUN
[IpuMeHeHHe MPOU3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHrne HauOosblIero 1 HauMEHBIIEro 3HaueHus: (QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuy Haj MHOKecTBamu. J{luarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmucarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOpHI




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






