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HOACHUTEJBHASA 3AIINCKA

[eomerpust siBisieTcss OMHUM U3 0a30BBIX KypCOB Ha YPOBHE CPEIHETO
o01miero oOpa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh M3YUCHHSI JUCIIUILINH
€CTeCTBEHHO-HAYYHOW HAMpaBIEHHOCTH W MPEIMETOB TYMAaHUTApHOTO IIHKIIA.
[Tockonbky  JorMueckoe  MbIIUICHHE,  (opMupyemMoe  MpH  H3YyYCHHH
00yYaromMMUCs TMOHATUHHBIX OCHOB T'€OMETPHH, TPHU JI0KA3aTEIbCTBE TEOPEM U
MOCTPOCHHUH IIETIOYKU JIOTHUECKUX YTBEPKICHUN NPU PEIICHUH T'eOMETPHYECKUX
3a7a4, YMEHHE BBIIBUTaTh W ONpPOBEpPraTh THIIOTE3bl HEMOCPEICTBEHHO
UCTIONB3YIOTCSl TIPU PEIIEHUH 33J]a4 €CTeCTBEHHO-HAYYHOTO IUKJIA, B YaCTHOCTH
du3nveckux 3aaad.

[lesb ocBOGHUS TporpamMMbl yaeOHOTO Kypca «I eoMeTpus»» Ha yriryOIEHHOM
YpPOBHE — pa3BUTHEC WHIWBUAYAIBHBIX CIIOCOOHOCTEH OOydYalomUXCsl MpH
U3yYeHUH TeOMETPUH, KaK COCTABIIIONIEH MpeaMeTHO obmactu «MaremaTtuka u
uHpOpMaTUKa»  Yepe3  oOecliedyeHHe  BO3MOXKHOCTU  IMPHOOpPETeHUS U
UCTIONB30BaHUsl OoJjiee TIMYyOOKMX TIE€OMETPUYECKHX 3HAHUW U JIECHCTBHIA,
crienn(UIHBIX TE€OMETPHUU, U HEOOXOIUMBIX JIJISl YCIEITHOTO MPO(eCCHOHATBHOTO
00pa3oBaHus, CBA3aHHOTO C MCIIOJIB30BAHUEM MAaTEMAaTHKH.

[lpuopuTeTHBIMH 3aJa4aMu Kypca T€OMETPUH Ha YTIiIyOJIEHHOM YpOBHE,
PACIIUPSIONIUMHE U YCHIIMBAIOIIMMH Kypc 0a30BOTO YPOBHSI, SIBIISIOTCS:

pacimpeHue MpeICTaBICHUsI O TEOMETPUU KaK 4acTH MHUPOBOU KYJBTYPBI U
(dbopMHUpOBaHHE 0OCO3HAHUS B3aUMOCBSI3U TE€OMETPHHU C OKPYKAFOIIUM MHPOM;

dbopMHUpoBaHHE TPEACTABICHHUS O TMPOCTPAHCTBEHHBIX (UTypax Kak o
BOKHEUIIIMX MAaTEeMaTUYECKHX MOJEISAX, IMO3BOJISIONINX OMUCHIBATh U HM3Yy4aTb
pa3HbIe SBJICHUS OKPY’KAIOIIET0 MHUPa, 3HAHUE TIOHSATUIHOTO armapara mo paszieiny
«CrepeoMeTpusi» y4eOHOTO Kypca T€eOMETPHH;

dopMHupoBaHMEe ~ yYMEHUS  BIAQJETh  OCHOBHBIMH  TOHSATHSIMH O
POCTPAHCTBEHHBIX (PUTYpax W WX OCHOBHBIMU CBOWCTBAMH, 3HAHHE TEOPEM,
dopMyn U yMeHHE WX MPHUMEHSATh, YMEHHUS JOKa3bIBaTh TEOPEMBI M HAXOJIUTh
HEeCTaHAAPTHBIE CIIOCOOBI pEIIeHUs 3a/1a4;

dbopMHUpoBaHHE YMEHHS PACIIO3HABATH HA YEPTEIKAX, MOJACISAX U B PEATBHOM
MHUpPE MHOTOTPAaHHUKH W TeJia BpalleHUs, KOHCTPYHPOBATh TI'€OMETPUYCCKHE
MO/IEIIH;

dbopmMupoBaHHE TOHUMAHUS BO3MOXHOCTH aKCHOMATHYECKOTO IMOCTPOSHUS
MaTeMAaTUYECKUX TEOpUH, (OPMHUPOBAHWE TMOHUMAHUS POJIH AKCHUOMATUKU TPU
IIPOBEJICHUHN PACCYKICHUN;

(dopMHUpoBaHKE YMEHHS BIAJETh METOJAMH JOKa3aTeIbCTB U AITOPUTMOB
peIlIeHHsI, YMEHUSI WX TMPUMEHATh, NMPOBOJUTH JIOKA3aTEeIbHBIC PACCYKICHUS B
XOJI€ PEIIeHUs CTEPEOMETPHUECKUX 3a/1a4 U 3a71a4 C MPAKTHUECKUM COACPIKaHUEM,
dopMHupoBaHHE TIPEACTABICHHUS O HEOOXOJAMMOCTH  JIOKA3aTeNIbCTB  TIPU
00OCHOBAHNU MAaTEMaTHYECKUX YTBEPKACHUI U PO aKCHOMATHKH B MPOBEICHUU
JeyKTUBHBIX PACCy KICHUN;



pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyIbHBIX M  TBOPUYECKHX
CrIoCOOHOCTEW 00yJaromuxcs, MOo3HABATEIbHON aKTUBHOCTHU, UCCIIEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIUICHUS, UHTEpeca K U3YUEHUIO TEOMETPUH;

dbopmupoBaHre (DYHKITMOHATEHONH TPAaMOTHOCTH, PEICBAHTHOW T€OMETPHH:
YMEHHUS pPaclo3HaBaTh TMPOSBICHUS TEOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YUYEHUU JIPYTUX
y4eOHBbIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICTMPOBAHUSI PEATbHBIX CHUTYAIlMid, HWCCIIEIOBAHUS MOCTPOSHHBIX MOJEIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y9eOHOTO Kypca «I'eoMeTpus» B
10-11 kmaccax sBusATCs:  «[IpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema Bpamenus», «Bektoppl ©  KoOpAMHATHI B
MIPOCTPAHCTBE», «IBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHSATUSIMUY», PEICBAHTHBIMU T€OMETPUMU Ha YIIIyOJIEHHOM ypoBHE OOyYEeHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATENbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUN  pacmpenenserci He  TOJBKO  TI0
COJIep KaTeNIbHBIM JIMHUSM, HO U 10 rogam oOydenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaram ocBoeHus DenepanbHON padoueit
POrpaMMbl, paclpeneEHHbIM IO TojaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCaM O0yUaroIIrecs
oOpamiaJiucb  HEOJHOKpPAaTHO. OTO  TMO3BOJIAET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCIICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIO/IEHNEM MPUHITAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHUS BKJIIOYATh B OOITYIO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00YyUaIOIUXCs, pACIIUPSSL U YIITyOJIsis
e€, 00pa3ys MpOYHbIC MHOKECTBEHHBIEC CBSI3H.

[lepexon K M3yYEHUIO TEOMETPUHN Ha YIiayOJEHHOM YPOBHE MO3BOJISIET:

co3maTth ycinoBus i auddepeHunanii  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeIbHBIX IMporpamMM, OOECIeuuTh yriyOJIEHHOE
U3Y4YEHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHoro mpeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKEHUIO H3YUYEHUS MAaTEMaTUKU C
ydéTtoM BbIOOpa Oyayied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTb MEXITY
o01UM 1 podecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHOTO Kypca «['eomerpusi» Ha yriayOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Hemento), B 11 xmacce — 102
yaca (3 4aca B HEJIEJ0).



COIAEPKAHUE OBYUEHUSA

10 KJIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM IOCTPOCHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMmHOEe pacnosioKeHue TMpsSMBIX B NPOCTPAHCTBE: IIEPECEKAIOIINECH,
NapajulesibHble M CKpelmBaromuecss npsmbie. [Ipu3Hakum CKpemumBaromuxcs
npsMeIX. [lapannenpsHOCTh MPAMBIX U INIOCKOCTEN B POCTPAHCTBE: MapalICIIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, aPaJUIEIIbHOCTh TPEX MPSIMBIX, APAJUIEIBHOCTD IPAMOU
u 1iockocth. [lapamienbHo€ W LEHTpPAIbHOE MPOEKTUPOBAHHUE, H300paKeHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOIO MpOoeKTUpoBaHus. W3o00paxeHue
buryp B mapayiiesIbHONW MPOEKIUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMHU, yTOJ
MEXIY IPsSMBIMU B IpocTpaHcTBe. [lapaiieibHOCTD IIIOCKOCTEN: IapaljIeIbHbIE
IJIOCKOCTH, CBOWCTBA [apaJUIEIbHBIX IJIOCKOCTEM. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MPAMBIE B
IPOCTPAHCTBE, IIPSAMBIE MapajuIebHbIE W IEPIECHAUKYJSPHbIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl  Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIMKYJAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NMepHeHIuKyIspax.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYI'PAaHHBIN
YIOJI, IMHEWHBIN yIOJl ABYIPAHHOIO yriia. TpEXTpaHHbIM U MHOTOI'PaHHBIE YTJIbI.
CpoiicTBa IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoHCTBa IUIOCKMX H
JBYTPAHHBIX YTJIOB TPEXTPAHHOrO yria. TeopemMbl KOCMHYCOB U CHHYCOB JIJIA
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buapl MHOrorpaHHuMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: Nn-yrompHas
npu3Ma, TpsiMasi ¥ HaKJIOHHAsI TIPU3MbI, OOKOBAsi M MOJHAS MOBEPXHOCTh MPU3MBI.
[Tapannenenunien, NPsMOYTOJbHBIM  TMAPAUICJIEINANET W  €ro  CBOMCTBA.
Kparuaiime mnyTM Ha TIOBEPXHOCTM MHOTOrpaHHuKa. Teopema Oilnepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yroibHas nUpamujaa,
npaBuibHas W yceu€HHas mnupamunabl. CBolicTBa péOep W OOKOBBIX TpaHei
MPaBUIBHOW nUpaMuabl. [IpaBuibHBIE MHOTOTPAHHUKHU: NpaBWIbHASA NPU3Ma U
[IpaBUJIbHAS IHUPAMUIA, [PABUJIbHAS TPEYrOJbHAs IHUPAMUIA WU IPABUIIBHBIN



TeTpadap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadJp,
JTOAECKAdIP U UKOCADIP.

Bbruncnenue 31€MEHTOB MHOTOTPaHHHKOB: pEOpa, AMAaroHaau, YTJIbL
[Tnomans OOKOBOW IMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH MPSIMON MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM TOBEPXHOCTH MPSIMOWU MPU3MBI.
[Tnomane OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH TMPABUIBHOW MHpPaMUJBI,
T€opeMa O IUIOLIAJAN YCEYEHHOW MUPAMU/IBI.

CumMeTpuss B HOPOCTPAHCTBE. IJIEMEHTbl CHUMMETPUU  IPABUIBHBIX
MHOTOTPaHHUKOB. CUMMeETpUsT B TMPAaBWIBHOM MHOTIOTPAaHHUKE: CHMMETPUS
napajuielienuneaa, CUMMETPHUS MPAaBWIbHBIX MPHU3M, CUMMETpPHUSA IPABHIBHOU
nUpamMubl.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOTO
BEKTOpA, BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABIEHHBIE W  IPOTHBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucio. CBoicTBa ClIOKEHHUs] BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTHE KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapawienenunena. Teopema O pas3lIoOKEHUH BEKTOpa IO TPEM
HEKOMIUIaHApHbIM  BekTopaM. IIpsiMoyroiibHas cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAMHATaMH BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BeKkTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsATHA: IWIMHApPUYECKAas TOBEPXHOCTb, KOHHUYECKAs MOBEPXHOCTD,
cepuueckas TOBEPXHOCTb, OOpasyromue MoBepxHocTel. Tema BpalleHUS:
WIMHApP, KOHYC, YCEUEHHBIH KOHyC, cdepa, map. B3aumHoe pacnosoxxeHue
cheppl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxeHue Tten
BpalleHus] Ha TIOCKoCcTH. Pa3BépTka numumHapa U koHyca. Cummerpus chepbl U
niapa.

O0béM. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MpPU3MBI, [WIKHIpa, TUpaMHUabl U KoHyca. O0BEM mapa ¥ mapoBOTro
CerMEeHTa.

KomOunauuu Ten BpamieHuss ¥ MHoOrorpaHHukoB. [Ipu3ma, BmmcaHHas B
WIMHApP, ONHCaHHas oOKojo IwuuHapa. llepeceyenne cdepsl U mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WM TEJIO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepshl U €€ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
noaoOHbIx ¢uryp. IIpeoOpazoBanue mnoaoOusi, romMmoreTus. PelieHune 3amgad Ha
IJIOCKOCTH € UCHOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIUHIPA
(mapayyieTbHO M MEPIEHAUKYISIPHO OCH), CEUYCHHS KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbI TOCTPOCHHUS
CEUCHHMI: METOJI CJIEAO0B, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] MEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopsl B mpocTpaHcTtBe. Omepanuu HajJ BEKTOopamu. BekTopHoe
YMHOXXEHHUE BEKTOpOB. CBO#CTBA BEKTOPHOTO YMHOXEHMS. IIpsMoyronbHas
cUcTeMa KoopauHaT B npocTpaHcTBe. Koopanuatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3aja4.

JIBUKEHUS B IPOCTPAHCTBE

JBmwxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEeHCTBO (uryp.
OOmue cBoiicTBa JBWXXKEHUN. Buabl JBWXEHUN: TapauieNbHBIM MEPEeHOoC,
LHEHTpaJIbHAsl CUMMETPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA VYYEBHOI'O KYPCA
«'EOMETPUSI» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpakJaHCKOro oOiecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COLMAJBbHBIMA HWHCTUTYTAMHM B COOTBETCTBMM C HX
GyHKIMUSIMU ¥ HA3HAYCHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
IIPOILIVIOMY M HACTOALIEMY POCCUMCKOW MAaTEMaTHUKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTHXKEHMM B JAPYTHX HAyKax, TEXHOJIOTHSX, cdepax
DKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEW POCCHHCKOIro Hapoja, cpopMHUpPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHHUsA, DTUYECKOIO IOBEICHUSA, CBSI3aHHOIO C IPAKTHUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKHM W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYIIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MHpPY, BKIIOYAs OJCTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHUM, BOCIPUUMUYUBOCTh
K MaTEMaTHUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA;

S) pusuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHUeCKUe 3HaHUSA B
MHTEepecax 3/10pOBOTo U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBHOCTHIO;

6) Tpy1oBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeli mnpodeccnrn W pearru30BBIBATH COOCTBEHHBIC IKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIIOCOOHOCTh K  MaTeMaTH4ecKoMy  oOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, IOHUMAaHHUE BJIUSHUS
COITMATIbHO-IKOHOMUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYJ)Karolel cpenpbl, IJIAaHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CPe/Ibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOW HayKHd Kak cdepbl 4YeIoBEYECKOM MIeATEeNbHOCTH, JTaloB €&
pa3BUTUA M 3HAYMMOCTH [JI1 PAa3BUTHS LHUBWUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJbTypoll Kak CpEJICTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METANPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA

ba3oBble jornueckue aeiicTBU:

BBISBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUUYECKHUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATHUN, YCTAHABIMBATh CYIIECTBEHHBIN MpPU3HAK KiaccU(]UKaIUH,
OCHOBAHUS JIJ1s1 000OIIEHUS M CPABHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTHUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBO/IbI;

BBIOMpaTh CMmoco0 penieHus YydeOHOW 3agadu  (CpaBHUBATh HECKOJBKO
BApUMAHTOB  PEIICHUS, BBHIOMpATh HauOoJiee TMOAXOASAIMK ¢ y4ETOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejabcKue 1eHCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEYHE,  MpoOJeMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (opMHpOBaTh THUMOTE3Y, aApryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHYeCKOTo 00BbEKTa, SIBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, MIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMYIMpOBaTh OOOOIIEHHS W BBIBOJBI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
IOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpPOllecca, a TaKXKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISBJIATH Je(UUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX JUIs OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3NUYHBIX THIIOB, AHATTU3UPOBATH,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MHYOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIEHNUS;

CTPYKTYpUpPOBaTh MH(GOpPMaLMIO, MPEICTaBIATh €€ B pazIu4HbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHSIM.

KoMMyHHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HensiMU - OOILEHMSI, SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOI TOYKY 3pEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a7auH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYX AaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIATh CBOM CYXACHUSA C CYXKIACHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3jM4ve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTH PA3HOIJIACHS], CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € YYETOM 3aaay
NpE3eHTALUN U OCOOCHHOCTEN ayIUTOPUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ Y4ETOM HOBOW MH(pOpMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBHI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YJIbTAaTOB, BIAJAETh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTpPOJSI Mpoliecca MU pe3yibTaTa pelIeHUs
MaTeMaTU4YeCKOM 3a/1a4H;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTATa LEIU U YCIOBUSAM, OOBACHITH IPUYUHBI
JOCTHKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESATENbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHAs 1eTEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOMU
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIECC M pe3yabTaT paldoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHMHoOBBIX (opmax padoThl (00CyxkAeHUS, OOMEH MHEHUM,
«MO3rOBbIE IUTYPMBI» W MHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYTMMH YJE€HAMHU KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM
YYaCTHHUKAaMU B3aUMO/ICHCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss Hay4uTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHnH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHUOMBI CTEPECOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY TMPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTHIO;

e CBOOOHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAaHHUKH, BBIOMpas  OCHOBAHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSTUSMHU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

e BBINOJHATH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IJIOCKOCTh, BBIMIOJHATH W300pakeHus puryp
Ha MJIOCKOCTH;

e CTPOWUTH CEYECHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMH, BBINOJIHSITH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAQAM  TMOBEPXHOCTEH  MHOTOTPAaHHHUKOB  (TpuU3Ma,
nupamMua), FTCOMETPUUYECKUX TeJl ¢ TpUMEHEHUuEM (HOpMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, IIEHTP, OCb U IUIOCKOCTh CHUMMETpPUHU
duryps;

e CBOOOJHO ONEpPUPOBATH MOHATHSAMH, COOTBETCTBYIOLUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBIMNOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pemaTh 3aJauyd Ha JOKAa3aTeJIbCTBO MAaTeMaTHYECKUX OTHOIICHHA U
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
MpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKHX 3a]1a4;

e WU3BJICKaTh, MPEOoOPa30OBHIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (Qurypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHAJM3UPOBATh PealbHbIC CUTYyallud, NMPUMEHATh U3yUYCHHBIC TOHSTUS B
npolecce IMOMCKAa peUIeHHsT MaTeMaTH4ecku  chopMyinnpoBaHHON
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3bIKE TEOMETPHH,
UCCJIEI0BATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH U TEOpeM, ammapara ajareOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIC C HAXOXKJICHUEM F€OMETPUUYECKUX BEJIMYNH;

e UMETh MPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOydaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHUYECKOW W CcGepruecKoil TMOBEPXHOCTSIMHU, OOBSCHITH CIOCOOBI
MOJTyYEHUS;

ONEPHUPOBATH MOHATUSIMH, CBSI3AHHBIMH C TE€JIaMU BPALLCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacno3HaBaTh Tena BpamleHUs (UWIMHAP, KOHYC, cdepa W wmap) u
OOBSICHATH CTIOCOOBI MOYYESHUS TEJ BPAICHHUS,

KJIacCU(PUIIMPOBATh B3aUMHOE PACIoioKeHue chephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB U TeJl BpalllCHMUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (POpMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSTHUSIMU, CBS3aHHBIMU C KOMOWHALMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIONIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYpBI, BBHIIOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJl CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEUECHHMSI TEJl BPAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QuUrypax, MpeACTaBICHHYI0 Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
pelaTbh reOMETPUYECKHUE 3aa4l Ha BBIUUCICHUE YTJIIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMHU, BBIYHMCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAHHUKOB M TEJl BpaICHUS MPHU
MapajuIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOM, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS]I MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapauienbHO U NEPHEHIUKYJISIPHO OCH), CEUCHUSI KOHYca (TapajuielibHbIe
OCHOBAHUIO ¥ IPOXOJSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IIPOEKTUPOBAHUSI, METO/I IEPEHOCA CEKYIIEHN TIIOCKOCTH;



JTIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

IPUMEHATh TEOMETPUYECKHE (aKThl NJSI PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIararllinX HECKOJIBKO IIaroB pELICHUS, €CIH YCIOBUS
NPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (opme;

pemarb 3aJa4d Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0KJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKALIMOHHbBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAaHUA HAa  MPAKTUKE:  CPaBHUBATh,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTyallu, IPUMEHSATh U3YYEHHBIE
NOHATHUS, TEOPEMBI, CBOMCTBA B IIpPOLIECCE IMOUCKA  pEUICHUS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOJEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHUM, HMCCIIENI0BAaTh IOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Konu4yecrBo yacos
° alMeHOBAHHE Pa3/leJIOB H TeM JIEKTPOHHbIe (U poBbIe
Nt H K ) (uud )
n/n NPOrpaMmbl Bcero ONTPOILHBIE o0pa3oBaTe/bHbIEe pecypChl
padoThI
1 BBenenue B ctepeoMeTputo 7 1
2 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN 23 1
3 [lepnieHIUKYISIPHOCTH MPSAMBIX U MIIOCKocTed | 21 1
4 MHororpaHHUKH 15 1
5 BexTops! B mpocTpaHcTBE 8 1
6 JlonosHUTENbHBIE pa3/ieibl INITAHUMETPUH 28 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6




11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

duekTpoHHbIe (LM (pPOBbHIE)

Ne ni/mm KoHTpoJbHbIe
MPOrpamMmbl Bcero o0pa3oBaTe/IbHBIE PecypChl
padoThI
Metoa KOOpAMHAT B IPOCTPAHCTBE. 26

1 JIBr>xkeHue.
2 Hunmuuap, KOHyC U map 29
3 OO6BbEMBI TEN 33
4 HroroBoe nmoBTOpeHME 14

OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME | 102 5




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTposabHbie
n/n Bceero U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI
pecypcsl
[Ipeamer crepeomeTpuu. AKCHOMBI
1 CTEpPEOMETPUU
2 Hekotopsle cneacTBust akcuom
Pemrenue 3a1au Ha mpuMEHEHNE aKCHOM
3 CTEPEOMETPUU U UX CIEACTBUI
Pemrenue 3a1au Ha npUMEHEHNE aKCHOM
4 CTEPEOMETPUU U UX CIEACTBUI
Pemrenue 3a1au Ha mpuMeHEHNE aKCHOM
5 CTEPEOMETPUHU U UX CIEIACTBHI
Pemrenue 3a1au Ha mpuMeHEHNE aKCHOM
6 CTEPEOMETPUU U UX CIEACTBUN
7 3auer
[TapannensHble NpsiMble B MPOCTPAHCTBE.
8

[TapamrensHOCTB TpEX MPSAMBIX

[TapannensHOCTh NPSIMOM U TTIOCKOCTH




IToBTOpeHue Teopun, pelicHre 3a1a4 Ha

10 [IapaAJUIEIbHOCTD MPSIMOU U INIOCKOCTH
IloBTOpEHUE TEOpUH, PELICHHUE 3a/1a4 HA

11 [IapaAJUIEIILHOCTD MIPSIMOU U INIOCKOCTH
[ToBTOpPEHME TEOpUH, PELICHHUE 3a/1a4 HA

12 MapajuIeIbHOCTD MPSIMON U INIOCKOCTH
CkpeuuBatouiuecs npsmele. [Ipoenenue

13 4yepe3 OIHY U3 CKPEIIHUBAIOIIUXCS IPAMBIX
IJIOCKOCTH, NapaJIJIEIbHON IPYTroy MpsIMOU
VYTIIbl ¢ COHAINPaBIEHHBIMU CTOPOHAMU. YTOII

14 MEXy IPSAMbIMU

15 [ToBTOpEHME TeopUH, pelIeHne 3a1a4 10 TeEME

16 [ToBTOpEHME TeopUH, pelIeHne 3a4a4 0 TEME
KonTtpoabsnas padora Nel nmo teme:

17 "IlapanieabHOCTh NPAMBIX, IPAMON 1
miockocTu'

18 3auer
[TapannenpHble mockocTu. [Ipuznak

19 MapajuIeIbHOCTH JBYX IUIOCKOCTEH

20 CaolicTBa napamuienbHbIX INIOCKOCTEN

21 N3o0paxenue miockux Guryp, u3o0pakeHue




MIPOCTPAHCTBEHHBIX (PUTYD

Terparap. [lapamenenunesn. CpoiicTBa

22 rpaHel U IuaroHasei rnapasieienumena
Terparap. [lapamenenunesn. CpoiicTBa
23 rpaHel ¥ [uaroHajiel napauienenumneaa
24 3ajaun Ha TOCTPOEHUE CEYCHU I
3anaun Ha noctpoeHue ceueHuid. [locrpoenne
25 CEUEHU METOJIOM CIIEJIOB
[ToBTOpEHUE Teopuu, peleHue 3aaad 1o
26 TeMaM
[IpakTuKyM Ha MOCTPOEHHE CEUEHU
27 MHOTOTPaHHUKOB
[IpakTuKyM Ha MOCTPOEHHE CEUEHU
28 MHOTOTPaHHUKOB
KonTpoabHnasi padora Ne2 o teme:
29 "Terpasap n napanienenunen’
30 3auer
[lepnieniuKyIsipHBIE MPSMBIE B TPOCTPAHCTBE.
31 [TapanienbHble MpsiMble, TEPIICHIUKYISIPHBIE
K IIJIOCKOCTHU
32 IIpu3Hak nepneHuKyISIpHOCTH IPSIMOH K




IJI0CKOCTH. Teopema o mpsamMon,
NEePIEHANKYJIAPHOHN K INIOCKOCTH

Teopema o npsMoii, epHeHAUKYIIPHOCT

33 MPSIMOM U IJIOCKOCTH
TeopeMa o npsIMOM, TEPIIEHAUKYIIIPHOCTD
34 IIPSIMOU U TNIOCKOCTH
Pemrenne 3aa4d Ha nepHeHAUKYISIPHOCTD
35 MPsIMOM M MJIOCKOCTH
Pewrenue 3a1au Ha nepHeHANKYIJISIPHOCTD
36 MPsIMOM M MJIOCKOCTH
PaccrosiHue oT TOUKM 110 IUIOCKOCTH. TeopeMa
37 0 Tpex MEPIEeHINUKYJIIApax
38 Yron Mexay npsiMoil ¥ MI0CKOCThIO
IToBTOpEHME TEOPHUH, pELICHUE 3a/1a4 Ha
IIPUMEHEHUE TEOPEMBI O TpEX
39 MEPIEHIUKYIISAPAX, HA YIOJI MEKIY IPAMOU U
IIJIOCKOCTBIO
Pemrenne 3amau Ha npuMEHEHUE TEOPEMBI O
40 TpeX MEePIEeHINKYJISApaxX, Ha yroid MEXIy
MPSIMOM M TUIOCKOCTBIO
41 Pewrenue 3an1a4 Ha IpUMEHEHUE TEOPEMBI O

TpeX MepHeHIUKYIpax, Ha YTOJl MEXIY




IIPSIMOM U TUIOCKOCTBIO

Pemenne 3aaa4 Ha IPUMEHCHUEC TCOPEMBI O

42 TpeX NEPIEeHIUKYIIAPax, Ha YOl MEX Y
IPSIMON U TUIOCKOCTBIO
JByrpannsii yrou. IIpusznax

43 MEPIEHIUKYISIPHOCTH JBYX INIOCKOCTEN
JIByrpanHnbii yrou. IIpuszHax

44 IIEPIEHIUKYISIPHOCTH JBYX IUIOCKOCTEN

45 IIpsimoyronbHbIN NapasuIeIeuIe

46 IIpsimoyronbHbIN NapasuIeIeuIe
TpexrpaHHbIl yTOI U €ro CBOMCTBA,

47 MHOT'OTPaHHBIN Yol
[ToBTOpEeHME TEOPUH, PELICHHE 3a/1a4 110 BCEN

48 TeME

49 [IpakTKyM 1O pelICHUIO 3a1a4.
KonTpoabHasi padota Ne3 o teme:

50 "JIByrpanHslii yroJi. [lepneHauky/JasipHOCTD
IJI0CKOCTEH "

51 3auyer

59 ITonsaTne MHOrOrpanHuka. I'eomerpuyeckoe

teno. Teopema Ditnepa, Diteposa




XapaKTepUCTHKA

HpI/I3Ma, IIom@anab MOBEPXHOCTH ITPHU3MbI

53
54 [Tpu3ma, mromaab NOBEPXHOCTH PU3MBI
55 [Tpu3ma, momaab MOBEPXHOCTH MPU3MBI
56 [IpoctpancTBenHas Teopema [ludaropa
57 IInpamnpa. IIpaBunbHas nupamuia
58 [Tupamupa, miomaab NOBEPXHOCTH MPU3MBI
59 VYceueHHas nupamuia
60 [ToBTOpEHME TEOpUH, pELICHHUE 3a/1a4
61 [IpakTUKyM 1O pelIeHUIO 3a1a4
Cummerpus B mpoctpaHctse. [loHsTHE
MIPaBUIBLHOTO MHOTOTpaHHuKa. Teopema o
62 CYLIECTBOBAHUH ISTH BUIOB IPABUIIbHBIX
MHOT'OI'PaHHHUKOB
DeMeHTHl CHMMETPUH TIPaBUIIBHBIX
63 MHOTOTPaHHHKOB
64 [IpakTuueckas pabora
KonTpoabHasi padota Ned o teme:
65

"MHororpaHHuku'




3auer

66

67 [Tonsitue BexkTopa. PaBeHCTBO BEKTOPOB
Crnosxenue 1 BBIYMUTaHHE BEKTOpPOB. Cymma

68 HECKOJIBKUX BEKTOPOB

69 YMHOXEHUE BEKTOpa Ha YHCIIO
Komnnanapusie Bexktopsl. [IpaBuio

70 napajuienenuneaa
Pa3noxenne BekTopa 1o Tpem

1 HEKOMIUIAHAPHBIM BEKTOPaM

72 IloBTOpEHME TEOpUH, PELICHHUE 3a/1a4

73 KonTtpouabHnas padora Ned

74 3auyer

75 OCHOBHBIE NOHATHUS TUIAHUMETPUH
IIpssMoyTronbHBIN TpeyronbHuK. Menuana

76 MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA

77 Teopema o OuccekTpuce TpeyrojibHUKa
3aa4yn ¢ HaX0XJAEHUEM OUCCEKTPUC U BBICOT

78

79

TPEYTOJIbHUKA

Teopema o OGuccekTpuce TpeyroibHUKa




80

3amaun ¢ HaX0XKJIEHHEM OMCCEKTPHC U BBICOT

TpEyroJbHUKA
[Tapannenorpamm. CBOMCTBA U MPU3HAKU
81 napajuiesorpamMmma
Tpaneuus. CpeaHsisi AMHUS TPATICIIUH.
82 CaoiicTBa paBHOOEIPEHHOMN Tpaneuun
83 OTHolIEHNE OTPE3KOB
84 Teopembl Menenanus u Yesl
Pewrenue 3anau Ha npumMeHeHue TeopeM YeBsl
85 u Menenas
386 ®opMyJIbl IUIOLIAINA TPEYTOIbHUKA
87 3amaua Ditnepa
88 OtHowenue miomazaei. Pemenne 3anaqa
89 Otpe3ku, CBSI3aHHBIE C OKPYKHOCTBIO
90 VYruibl, CBA3aHHBIE C OKPY>KHOCTBIO
91 KacarenbHas Kk OKpY>KHOCTH.
92 Brnucannas u BHeBIMCaHHAs! OKPY)KHOCTH.

93

Kacaloumeca OKPY’KHOCTHU




94 [Tepecekaronumecs OKpPYKHOCTH 1
95 BrincanHble 4yeThIpeXyrobHUKN 1
96 OnucaHHbIE YETHIPEXYTOJIbHUKH 1
[IponopuiroHalIbHBIE OTPE3KU B OKPYKHOCTH.
97 Pewenne 3anau 1
08 BcenomorartenbHble TOJ00HBIE TPEYTOIBHUKI 1
99 HexoTtopsble cBOMCTBa BBICOT U UX TOUKH 1
100 KounTtpoabHnas paGora Ne6 1
101 3aver 1
102 Hrorossliii ypok 1
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Hara uudgposbie
Ne ni/m Tema ypoka KouTpoabHubie
Bcero U3y4YeHUS o0pa3oBaTe/bHbIE
padoThI
pecypchl

1 [IpsimoyronpHas cucteMa KOOpAUHAT B 1

MIPOCTPAHCTBE
2 Koopaunatel BekTopa 1
3 CBsi3b MEXly KOOpJIMHATAMU BEKTOPOB 1

Y KOOPJIMHATaMU TOYEK
4 ITpocreiinue 3a1a4i B KOOPAMHATAX 1
5 Pemenue 3agau 1

Pemenue 3anau
6 1
7 Pemenue 3agau 1
8 3a4yér Nel nmo Teme «BekTopsl B 1

NMPOCTPAHCTBE»
9 VYron Mexay BEKTOpaMH. 1

CxkansipHO€ MPOU3BE/ICHUE BEKTOPOB
10 Yron Mmexay BEKTOpaMH. 1

CkansipHO€ TTPOU3BE/ICHNE BEKTOPOB

Brruucnenue yrioB Mexay npsiMbIMU U
11 MIJIOCKOCTSIMU 1
12 [ToBTOpEHHE TEOPHH, pEIICHUE 3a]1a4 TI0 TEME 1




YpaBHEHHE MIIOCKOCTH

13
14 VYpaBHEHHE IIIOCKOCTH
15 Penrtenue 3amau
16 Pewenne 3anau
17 Pewenne 3anau
Hentpansuas cummerpust. OceBast
18 CUMMETpHUs
3epkanbHas cuMMeTpus. [lapamienbHblil
19 HepeHoc
20 [Ipeo6pazoBanue nonodus. 3anava Ditnepa
21 [IpeobpazoBanue momodus. 3agava Ditnepa
29 [ToBTOpEHUE TEOpUH, peleHue 3aaa4 0 TeMe
23 IToBTOpEHME TeopuH, peLIEHHE 3a/1ad 110 TEME
24 JlonoHUTENbHbIE 3a/1a41
KonTposbnas padora Nel «CkanspHoe
o5 IIPOU3BEJIEHNE BEKTOPOB. J[BHKeHUs», . 50
— 58 (.46 — 52)
3AYETNe2 no teme «Metoa KoopuHaT B
26

IPOCTPaHCTBE»




[TonsTne nnimHApa

27

o8 [Tnomane MOBEPXHOCTHU LIMIMHIPA

29 Pemenue 3anau no teme «llunuuap»

30 Pemenue 3amay o Teme «L{ummamp»

31 Pemenue 3amay o Teme «L{ummampy»

32 ITonsiTHE KOHYCA

33 [Tnomane MOBEpPXHOCTH KOHYCa

34 Y ceueHHBI KOHYC

35 Pemenue 3amau mo reme «Konyce»

36 Pemenue 3amay mo teme «Konyc»

37 Pemenne 3agau no reme «Konyc»

38 Cdepa u map. YpaBaenue chepsl
B3aumnoe pacnonoxenue chepsl u

39 MJIOCKOCTH

40 KacarenpHas mmockocTs k chepe
[Tnomans cheprl. Bzanmuaoe pacnonoxenmne

41 cdepsl ¥ IpsAMOit
Cdepa, BucanHasi B MUJIUHIPHYECKYO

42

MTOBEPXHOCTh




43

44

Cdepa, BriicaHHast B KOHUYECKYIO
HOBEPXHOCTh

CedeHusl MWINHIPUIECKON TTOBEPXHOCTH.
CedeHuss KOHUYECKOW MOBEPXHOCTH. DJLIUIIC,
runepbosa, mapadosna

45

46

Ceuenus HHHHHHquCCKOﬁ IMOBCPXHOCTH.
CeueHHsI KOHUYECKOM OBEPXHOCTH. DILIHUIIC,
runepoona, napadosua

CedeHusl WIMHIPUIECKON TTOBEPXHOCTH.
CedeHuss KOHUYECKOW MOBEPXHOCTH. DJLIUIIC,
runepbosa, mapadosa

47

48

CeueHust WIMHIPUIECKON TTOBEPXHOCTH.
CedeHuns KOHMYECKON TTOBEPXHOCTH. DIUIHUIIC,
runep6ona, mapadona

Pemtenue 3a1a4 Ha MHOTOTpaHHUKH,
WIMHAP, KOHYC U map. [loBTopenue
BOIIPOCOB TEOPUH

49

Pewienue 3a1a4 Ha MHOTOIPaHHUKH,
HUIUHAP, KOHYC U map. [loBropenune
BOIIPOCOB TEOPHUH

50

Pemenue 3aga4, mOBTOpEeHNE BETYIIUX
BOIIPOCOB Kypca Fr€OMETPUH 32 IIEPBOE
MOJIYTroaue




o1

52

Bomnpocs k rnase V1. JlononHuTenbHbie
3a1a4n

Pemenue 3a1a4 Ha MHOTOTPaHHUKH,
HWIMHIP, KOHYyC U map. [loBropenue
BOIIPOCOB TEOPUU

53

54

Pemenne 3a1a4 Ha MHOTOIpAaHHUKH,
HWIMHJp, KOHYyC U map. [loBropenune
BOIIPOCOB TEOPUU

KonTpoJsbHaas padora Ne 2 «ununnp,
KOHYC U IIap»

55

3AYETNe3 no teme «l{ununap, KoHyC U
map»

56

57

[Tonsarue o6bema. OOBEM MIPSIMOYTOJIHHOTO
napasuiesenumnena

O06beM npsmMoit TpU3Mbl, OCHOBaHHUEM
KOTOPOM SBJIAETCS IPSIMOYTOJIBHBIN
TPEYTOJILHUK

58

[ToBTOpEHME BOIIPOCOB TEOPUH U PELLICHUE
3aja4

59

60

[ToBTOpEHME BOIIPOCOB TEOPUH U PELLICHUE
3aja4

TeopeMsl 00 00beMe PSIMOI TPU3MBI U




HWIMHAPA

Teopembl 00 00beMe MPSMON TPU3MBI U

61 HUIMH]Ipa

[ToBTOpEHME BOIIPOCOB TEOPUH U PELICHUE
62 3a1a4y

[loBTOpEHUE BONIPOCOB TEOPUH U PELIECHUE
63 3a1a4y

Brruncnenue 00beMOB TN ¢ TOMOIIBIO
64 OTIpeIeIEHHOT0 UHTEerpaia
65 O0beM HAKIIOHHOM MPU3MBI
66 O06beM nmupamu/ibl
67 O0nem kKoHyCca

IToBTOpPEHME BOITPOCOB TEOPUH U PELLIEHUE
68 3a1a4

IToBTOpPEHME BOIIPOCOB TEOPUH U PELLIEHUE
69 3a1a4

[ToBTOpEHME BOIIPOCOB TEOPUH U PELLICHUE
70 3a/1a4y
71 KontpoabsHasi padora Ne 3 «O0beMbI TE»

72

O6mwem mapa




OO0beM MIapoBOro CErMEHTa, IAPOBOTO CIIOS

73 Y IIIapOBOT0 CEKTOpa

74 [Tnomans chepsr

75 Penrtenue 3amau

76 Pemenne 3amau
Bomnpocsr k rnase VII. JononnurensHbie

77 3anaqn. Pa3Hble 3a71a9M HA MHOTOTPAHHUKH,
HWIMH]P, KOHYC U TI1ap
Bompocsr k rnase VII. fononHutensHbIe
3ajaud. Pa3HbIe 3a1auM Ha MHOTOTPaHHHUKH,
[IWIAH]P, KOHYC U T1ap. Bompock! k raBe

8 VII. lononHuTtenbHble 3a1a4u. PazHbie
3a/1a9¥ Ha MHOTOTPaHHUKH, [IHJTUHAP, KOHYC
U 11ap
Bompocsr k rnase VII. JfononHuTensHbIe

79 3amayn. Pa3Hble 3a71au HAa MHOTOTPaHHUKH,
WIMH]P, KOHYC U TI1ap
Bompocsr k rnase VII. fononautensHbIe

30 3aaun. Pa3Hble 337291 Ha MHOTOTPAHHUKH,
IWTAHJP, KOHYC U TI1ap

81 3amaun Ha TOBTOPEHHE

82

33.2[21‘{1/1 Ha MOBTOPCHUC




3a/1a4uM MOBBIILIEHHOW TPYJHOCTU

83

84 3a7a4u MOBBIIEHHON TPYAHOCTH

85 3a7a4y NOBBIIEHHON TPYIHOCTH

86 3a/1a4uM MOBBIILIEHHOW TPYJHOCTU

87 KonTpoubnas padora Ne 4 «O0bem mapa»

88 3AYETNe4 no teme «O6beMbI TET
AKCHOMBI CTEPEOMETPHUH U UX CIIEACTBHUS.
[TapamienpHOCTD MPAMBIX, IPSMON U

89 II0CKOCTH. CKpEIMBAIOIINECS IPSIMBIE.
[TapamienpHOCTD MIOCKOCTER
AKCHOMBI CTEPEOMETPUH U UX CIIEICTBHUS.
[TapannenbHOCTb NPSAMBIX, IPSIMOU U

90 10cKocTH. CKpelnBaomuecs npsiMble.
[TapamienpHOCTB MIOCKOCTER
[TeprieHIUKYISIPHOCTD MPSIMON U TNIOCKOCTH.

91 Teopema o Tpex nepneHAuKyIspax. Yroiu
MEXIY MPSMOM U IIIOCKOCTBIO
[lepneHAMKyIIPHOCTD MPSAMOM U TUNIOCKOCTH.

92 TeopeMa o Tpex NepHneHANKyIsIpax. Yol
MEXIY MPSIMOM U IIOCKOCTBEO

93 JByrpannsiii yrou. [leprieHIuKyIsspHOCTD




IJIOCKOCTEN

MHOFOI‘paHHI/IKI/IZ napaiCICIrIICa, IIpru3Ma,

94 NUPAMUJIA, TUIOIAAN UX IIOBEPXHOCTEN 1
MHororpaHHuKu: napauienenuIes, Ipu3Ma,

95 NUPaMKJIA, IUIOIAU UX ITOBEPXHOCTEMN 1
Bexkrops! B npocTpaHcTBe. [lelicTBrs Hax

2 BekTopamu. CKaJIIipHOE ITPOU3BEIECHUE 1
BEKTOPOB
[MunuHap, KOHYC U Wap, IUIOIALN UX

97 MOBEPXHOCTEH 1
Hunuaap, KoHyC U map, IUIOMAu UX

98 ITOBEPXHOCTEN 1

99 OO0bemsbl Ten 1

100 OO6bembl TEN 1
[ToBTOpPEHME TEOpUN U pELIEHHE 3a1ad 110

101 BCEMY KypCYy F'€OMETPHUH 1

102 HTorosasi KOHTPOJIBLHAA padoTa 1

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

Marematuka: anre6pa N HadajJla MAaTCMAaTUYCCKOI'oO aHajm3a, ICOMCTpPUS.

I'eometrpusi, 10-11 kmaccol/ Atanacsu JI.C., byty3oB B.®., Kamomuer C.b. u
npyrue, AkunonepHoe oomectBo «M3natensctBo «IIpocsemnienue»

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

Metonuueckue pekoMenaanuu K yaeonuky Aranacsia JI.C. 10-11 kmaccsr;
[Toypounoe manupoBanue k yueOHuky Atanacss JI.C. 10-11 kmaccel

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://resh.edu.ru/subject/51/

https://resh.edu.ru/subject/17/

https://uchi.ru/teachers/

http://www.fipi.ru/

http://4ege.ru/

http://www.etudes.ru/

https://ege.sdamgia.ru/



https://resh.edu.ru/subject/51/
https://resh.edu.ru/subject/17/
https://uchi.ru/teachers/
http://www.fipi.ru/
http://4ege.ru/
http://www.etudes.ru/
https://ege.sdamgia.ru/




