


MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBisETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 0OILEro
oOpa3oBaHMsI, TaK KakK O0O€CIeYMBACT BO3MOXHOCTb M3yY€HUs AMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHHE, POPMHUPYEMOE MPU U3yUYEHUU 00YHaAIOIIUMUCS
IOHATUMHBIX OCHOB TI'E€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPIaTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pelleHny 3a7]a4 eCTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTU (PM3MUYECKUX 3a/1a4.

[enb ocBoeHust mporpamMmbl yueOHOTO Kypca «I'eomeTpusk» Ha yrmyOaéHHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUarOUMXCcs IPU U3YUEHUN
reOMETpUU uYepe3 OOecreueHUue BO3MOXKHOCTU NMPUOOPETEHUsI U HCIOJIb30BAHUSA
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
Y HEOOXOUMBIX JJIs1 YCHEMIHOro MPOecCHOHAIBHOTO0 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JaYaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCIIUPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacuIMpeHre NpeCcTaBICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpPbI U
(bopMHpOBaHKUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(GopMUpOBaHUE TMPENCTAaBICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMAaTHYECKUMX MOJEIAX, MO3BOJIIOIIMX ONMCHIBaTh M H3y4yaTh
pa3HbIE SBJICHUS OKPY>KAOLIET0 MUPA, 3HAHWE MOHATUIHOIO almapara 1o pa3aeiy
«CtepeomeTpus» yueOHOro Kypca reOMETpHH;

dbopMHpoBaHHE  yYMEHHMS ~ BJIAAE€Th  OCHOBHBIMH  MOHSTUSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
bopMyll U yMeHUE MX NPUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHJIapPTHBIE CIIOCOOBI pELICHUS 3a/1a4;

(dbopMHpOBaHHE YMEHHS pacliO3HABaTh HA YEPTEkKax, MOACISIX U B pPE€aIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBaTh TIE€OMETPUUYECKHE
MOJEIIN;

(dopMUpOBaHHE MOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOTIO MOCTPOEHUS
MaTEMaTUYECKUX TEOpuil, GOpMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHN PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAaMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pEILIEeHMs], YMEHUS UX IPUMEHSTh, TPOBOJUTH JOKA3aTEIbHbIE PACCYKIECHUS B X0JI1€
pELICHUs] CTEPEOMETPUYECKHX 3aJa4 M 3a7ad C IMPAKTHYECKUM COACPKAHUEM,
dbopMHpoBaHUE TPEJCTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeNbCTB  IPH
000CHOBaHMY MaTEMAaTUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKH B ITPOBEICHUU
JNEAYKTUBHBIX PacCyKICHUM;



pa3BUTHE M COBEPLICHCTBOBAHWE HHTEJUIEKTyAJIbHBIX M  TBOPYECKHX
COCOOHOCTEM 00yuaroumxcs, Mo3HaBaTeIbHOW aKTUBHOCTH, UCCIIEIOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUIECHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBanrue (PyHKIIMOHATLHONH TPAMOTHOCTH, PEJIEBAHTHON T'€OMETPHH:
YMEHUSI PACHO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX JKMU3HEHHBIX CUTYALMSIX W NPU U3YUEHUU JIPYTUX
y4eOHBIX TMPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATbHBIX CHUTYallMi, UCCIEAOBAHUS TOCTPOCHHBIX MOJCIEH,
WHTEPHPETALUN MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKaTEIbHBIMU JIMHUSAMU y4eOHOTO Kypca «l'eoMeTpusi» B
10-11 «maccax sBistoTcsi:  «lIpsiMble M TUIOCKOCTH B TPOCTPAHCTBE»,
«Muororpannukn», «Tema BpameHus», «BekTopsl UM  KOOpAWHATHI B
IIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kmaccax, OTHOCUTCS KO BCEM COJEpPKAaTEIbHBIM JUHUSAM Y4eOHOro Kypca, a
(bopMHpOBaHHE JIOTMYECKUX YMEHUH  pacmpenenserca He  TOJBbKO 110
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOLIIEE MPEAMETHBIM pe3yibTaTam ocBoeHusi denepanbHoi padoueit
IPOrpamMMbl, pacHpeleaEHHbIM 10 ToAaM OOY4YEHHMs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0yYaroIIHeCs
oOpamianuch HEOJAHOKPAaTHO. TO MO3BOJSET OPraHu30BaTh  OBJIAJCHUE
r€OMETPUYECKUMH MOHATHAMM U HABBIKAMU MTOCJIEIOBATEIBHO U MTOCTYNATENIBHO, C
cOOJII0/ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPECTABICHUN 00YyYarOLUXCs, pACIIUPSAS U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon K M3y4eHHUIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MTO3BOJISIET:

co3gath ycnmoBus s guddepeHumnanuu  00ydeHHs,  MMOCTPOCHHUS
WHIUBUIYAIbHBIX  00pa30BaTeNIbHBIX MpOrpaMM, OOECHeUnuTh YIiIyOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MareMaTukay;

NOATOTOBUTH OOYYAIOIIMXCA K MNPOAOKEHUIO H3YYEHUsI MAaTEMAaTUKH C
ya€ToM BbIOOpa Oyaymied mpodeccuu, obOecreunBas IMPEEMCTBEHHOCTb MEXKTY
o01uM 1 ipohecCuoHaTFHBIM 00pa30BaHUEM.

Ha wusyuenue ydebHOro kypca «l'eomerpusi» Ha yriayOJEHHOM YpOBHE
orBoauTcs B 11 kmacce — 102 gaca (3 yaca B Hejielnio).



COAEPXKXAHUE OBYUEHUA
11 KIIACC

Tena Bpamenust

[loHsiTHSA: IWIMHIPUYECKAs TMOBEPXHOCTb, KOHUYECKass IOBEPXHOCTD,
chepuueckass MOBEPXHOCTh, oOpasyromue mnoBepxHocTel. Tema BpaleHus:
UUJIMHP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. Bzaumuoe pacnonoxeHue cepbl
U MJIOCKOCTH, KacaTelbHasl MIOCKOCTh K cepe. M3o0paxeHue Tea BpallleHHUs] Ha
miockoctr. Pa3sépTka nunmHapa u konyca. CummMeTpust chepsl u mapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NPsIMOYTOJILHOTO Tapajuienenurnena u cieactBus u3 He€. OObEM mpsMoil U
HAKJIOHHOW MPU3MBbl, HWIMH]IpA, MUpaMHUIbl U KoHyca. O0BEM I1apa M 1apoBOTo
CErMeHTa.

KoMmOunanuu Ten BpalieHUs W MHOTOTpaHHMKOB. [lpu3ma, BhucaHHas B
HUWIMHAP, OINHCAaHHAas OKojo muiuHapa. Ilepeceyenne cdeppl U 1mapa c
mwiockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTOTpaHHHKA,
OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOTPAHHUK WM TEJO
BpallCHUS.

[1nomans MOBEPXHOCTH LWJIMHAPA, KOHYyCa, IUIOaab chepsl U €€ yacTel.
[Togobue B mpoctpancTBe. OTHOlIEHHE OOBEMOB, IUIOMIAJACH MOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogobusi, roMmoTeTusi. PeieHue 3amauy Ha
MJIOCKOCTH € UCTIOJB30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJI BpaIllCHUS: CEUCHUS LIIMHIPA
(mapamienbHO W TEPHEHAMKYJISIPHO OCH), CEYCHHS KOHyca (MapajuielbHbIe
OCHOBAHHUIO U MPOXOSIIUE YEPE3 BEPIIHUHY), CEUCHUS 1Iapa, METOAbI TOCTPOCHHUS
CEUEHUM: METOJ] CIIeJI0OB, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ TMEepeHoca
CEKYIIIEH TITIOCKOCTH.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Oniepaliniv HaJl BEKTOpaMu. BeKTOpHOE YMHOKEHHE
BEKTOpoB. (CBOHCTBa BEKTOPHOIO yMHOXKeHUA. [IpsMoyroibHas cucTeMa
KoopAuMHAT B mpocTtpaHcTBe. KoopauHatel BekTopa. PasnokeHue BekTopa Mo
6azucy. KoopamHaTHO-BEKTOPHBINA METOI IPU PEIICHUU T€OMETPUUECKUX 3a/1au.

JIBUKeHHSsI B IPOCTPAHCTBE

JIBwxenus mpoctpancTBa. OTtoOpakeHus. [[BWKeHUS W paBEHCTBO (uUryp.
OOmme cBoiicTBa JBMOKCHWH. Buabl JBWKCHUI: TIapauIeIbHBIM IIEPEHOC,
[EHTpaJbHasl CUMMETpPHs, 3€pKajbHas CHUMMETpPHs, IMOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIIECTBA, IPEICTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHHUH, MPOLEIYP
IpaXJIaHCKOTOo  oOmiectBa  (BBIOOPBI, ONPOCHI U JIpyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSILEMY POCCHUHWCKOW MaTeMAaTHKH, LIEHHOCTHOE OTHOUIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUICKOro Hapoaa, chopMUpPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JTOCTHKEHUN HAYKH U AESTEIbHOCThIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, PELICHU, pacCy>KIeHUM, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM ACTeKTaM Pa3INvHbIX BUAOB HCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

chOpPMHPOBAHHOCTh yMEHHUS TPUMEHSATh MAaTeMAaTHUYeCKHe 3HAaHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha MPUMEHEHHE MAaTEMAaTHYEeCKUX 3HAHWUU IS peleHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKU U 00I1I€CTBEHHOM MPAKTUKH, TOHUMAHUE MATEMAaTUYECKOU
HayKH Kak cepbl YeITOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTH
JUUIS. pa3BUTHUSI LIMBUJINM3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTH4YECKOU
KYJbTYpPOU KaK CpEJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITH TPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcCTBUA:

BBISIBJIATH U XapPaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKU MATEMATHYECKHUX
OOBEKTOB, TIOHSTHUM, OTHOIICHUH MEXIy TMOHATHUSAMH, (DOPMYIUPOBATH
OTpeieSICHUs TIOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MpPU3HAK KiIaccuuKaiuy,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHpPOBATh U  IPeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMN;

JleNlaTh BBIBOJBI C HCIOJBb30BAaHWEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEICTBA MATEMATHYECKUX YTBEPKICHUIM
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BBIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNOOJIee OAXO AN C YUETOM CaMOCTOATEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUSA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTUYeCKOTo 00bEKTa, sIBICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJIOB U 0000IIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITIIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJUTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeJIsIMA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaThb MOSCHEHHUS IO XOJIy pEUIEHUs 3aJayu,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILAEMBIX JIEUCTBUI U MBICIHUTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB, BIIAJIETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYeCKOM 3a/1auu;

NPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]layH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBJIEHHBIX TPYAHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJIb30BATh NMPEUMYIIECTBA KOMAHAHOW W MHAUBUAYAJIbHON
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/IBI pabOT, IOrOBApUBATHCS, 00CYXKAATh MPOIIECC U Pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IPyNNoBbIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B OOmUHA TPOAYKT TO KpUTEpUsM, CGHOPMYIUPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIENCTBHUS.

IMPEAMETHBIE PE3YJIBTATBI

K konity 11 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH TOHITHSIMH, CBS3AHHBIMU C IUJIMHAPUYECKOH,
KOHMYECKOH U CHEepUUYeCKOM TOBEPXHOCTSIMHU, OOBSICHATH CIIOCOOBI
TIOJTYYCHHUS;

e ONEPHPOBATH MOHATUSAMH, CBI3AHHBIMU C TEJIAMHU BPAIICHUS: IUJTUHIAPOM,
KOHYCOM, c(hepoit u mapowm;

e pacmo3HaBaTh Teia BpamieHus (UWIUHAP, KOHYC, cdepa W 1map) u
OOBSCHATH CIIOCOOBI TIOJTYYCHHSI TEJT BPAIICHUS;

e KJacCU(PUIIMPOBATH B3aUMHOE PACIIONIOKEHUE CPEephl U TIIIOCKOCTH;

e BBIYUCIIATH BEJIUYHMHBI JJICMEHTOB MHOTOTPAHHHUKOB WM TEJI BpaIlCHUS,
O0BEMBI U TUIONIAIA TMOBEPXHOCTEH MHOTOTPAHHUKOB M TEJI BPAICHMUS,
TEOMETPUUYECKHUX TEJ C TPUMEHEHUEM (HOpPMYIT;



CBOOOJHO OIEPUPOBATH MOHATHUSIMH, CBS3AaHHBIMA C KOMOWHAIMSIMU TEJ
BpaIieHnus] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B cdepy U
OMHMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpaICHUS;

BBIYHCIIATh COOTHOIICHHSI MEXIY IJIOMIAIIMHU TTOBEPXHOCTEN U 00bEMaMU
IIOJOOHBIX TEN;

n300paxarh H3ydaeMble (UTYpPBI, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTEKU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (UTYp: BHUIl CBEpXY, COOKY,
CHU3Y, CTPOUThH CEUECHHUS TEJl BpaIllCHUS;

U3BJIEKATh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHGPOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (Qurypax, MpEeACTaBICHHYIO Ha
yepTexkax U pUCYHKaX;

CBOOOJTHO OTNIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH OTEpaIiiy HaJl BEKTOPAMH;

3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT;
peliaTh TEOMETPUUECKUE 3a/1a4l Ha BEIYMCIICHUE YTJIOB MEKTY MPSIMBIMU U
MJIOCKOCTSAMHU, BEIYMCIICHUE PACCTOSTHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MMPUMEHEHUE BEKTOPHO-KOOPAUHATHOIO METO/1A TPU PELICHUU;
CBOOOJTHO ONEPUPOBATH TOHITHSMHU, CBSI3AHHBIMU C JIBDKCGHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJTHATh M300paXKEHUSI MHOTOIPAHHUKOB UM TEJ BpAIlllCHUS MpU
MapajuieIbHOM  TEPEHOCE, I[EHTPAJIbHOM CUMMETPHUH, 3E€PKAJIbHOU
CUMMETPHH, TIPU TTIOBOPOTE BOKPYT MPSIMOiA, TpeoOpa30BaHus MOA00MS;
CTPOUTH CEYEHUS] MHOTOTPAHHHUKOB M TE€J BPAILCHUS: CEUYCHHS LWIMH]IpA
(mapayienbHO U MEPHEHIUKYISPHO OCH), CEUYCHUsI KOHYca (MapaliiebHbIe
OCHOBAHUIO M TIPOXOJSAIINE Yepe3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIb30BaTh METO/Abl TOCTPOCHHSI CEUECHHWI: METOJA CJIEAOB, METO]
BHYTPEHHETO IPOEKTUPOBAHUSI, METO/I IEPEHOCA CEKYIIEH MIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

MPUMEHSThL TeoMeTpuYecKkre (AKThI ISl PEUICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOoJararinuX HECKOJIbKO IIaroB pEIICHUs, €CJIM YCJIOBUS
MIPUMCHEHHUS 3a/I1aHbI B SIBHOW 1 HESIBHOH (hopme;

pemaTh 3ajlaud Ha JIOKa3aTeJbCTBO MAaTEMAaTHYECKUX OTHOUIEHUW U
HaX0XXJICHUE TEOMETPUUECKUX BEITUYUH;

MPUMEHSTh MPOTPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHUKAIIMOHHbBIC
CUCTEMBI [IPU PEIIEHUU CTEPEOMETPUUYECKHX 3a/1aY;

MPUMEHSTH IMOJTyYEHHBIE 3HAHNS Ha MMPAKTUKE: CPABHUBATH, aHATM3UPOBATh
U OIECHUBATh pEaJbHbIE CUTyalldHd, MPUMEHSITh H3YyUYECHHBIE MOHSTHS,
TEOpPEMBI, CBOICTBa B TMPOIECCE IIOMCKA PEIICHUS MaTeMaTH4YeCKU



c(OopMyIMPOBAHHON MPOOJIEMBI, MOJICIHPOBATh pPeabHbIE CUTyallMd Ha
A3BIKE TEOMETPHUH, UCCIEN0BATH IIOCTPOECHHBIE MOJIENIN C UCIIOJIb30BaHUEM
TeOMETPUUECKUX TIOHATUA W TEopeM, ammapara airedpbl, pemathb
IIPAaKTUYECKUE 3a/a4yd, CBS3aHHBIC C HAaxXOXKJICHHEM TI'€OMETPUUYECKUX
BEJIMYMH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUH Kak
COCTaBHOM 4acTH QyHJaMEHTa Pa3BUTHS TEXHOIOTHIA.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KIIACC

KosmuecTBo yacos
HaumeHoBaHue pa3jiesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Ne i/m Kourpoabuble IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoTshI padoThI

1 AHanuThueckas reoMeTpust 15 1 https://m.edsoo.ru/WERSDSI4U
I1 600

2 OBTOPEHHE, 000 merje 1 15 1 https://m.edsoo.ru/WERSDSI14U
CUCTEeMaTH3alHsl 3HAaHHHA

3 O0BEéM MHOTOTPAaHHUKA 17 https://m.edsoo.ru/WERSDSI4U
Tena Bpamenus 24 https://m.edsoo.ru/WERSDSI14U
I1 0bé

5 JIOTIAT TIOBEPXHOCTH H ODBEMET 9 1 https://m.edso0.r/WERSDSI4U
KPYTJIBIX TET

6 JBrxeHus 5 1 https://m.edsoo.ru/WERSDSI14U
IT 600

7 OBTOPEHHE, 0DO meHI:Ie 1 17 2 https://m.edsoo.ru/WERSDSI4U
cucTeMaTtu3anus 3HaHU

OBUIEE KOJIMYECTBO YACOB I10
i 102 8 0

I[TPOT'PAMME



https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/WERSDSI4U
https://m.edsoo.ru/WERSDSI4U

HOYPOYHOE IINTAHUPOBAHHUE
11 KIIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
H3yUYeHH s

JIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

[IpssmoyronbHas cucrema
KOOPJMHAT B IIPOCTPAHCTBE.
KoopnunaTel TOUKH.
Koopaunats! BekTopa.
Pa3noxenue BekTopa 1o
Oazucy

02.09

https://m.edsoo.ru/\WERSDSI4U

JleficTBHs Hal BEKTOpPAMH B
KOOpJHMHATAX

02.09

https://m.edsoo.ru/M6JO60NJ7

dopMya pacCTOSHUSA MEKIY
JIBYMsI TOUKaMu. Beruucienue
JUIMHBI BEKTOpa IO €ro
koopauHaraMm. KoopauHats!
CepeuHBI OTpEe3Ka

03.09

https://m.eds00.ru/55KY41LVG

CkansipHO€ MpoU3BeICHNE
BCKTOPOB B KOOpAHWHATAX
YpaBHeHHE MIOCKOCTH,
HOpMaJlb K TJIOCKOCTH

08.09

08.09

https://m.edsoo.ru/U20HPUS6W

https://m.edsoo.ru/VYIHSTERW

dopmyiia pacCTOSHUSA OT
TOYKH 0 IINIOCKOCTHU B
KOOpJAMHATAX

10.09

https://m.eds00.ru/541910WGX

YpaBHEHHE MIOCKOCTH B
OTpe3Kax

15.09

https://m.edso0.ru/NTYOG2APM



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

YpaBHEHHUsI IPAMON:
MIPOXOJSIIEH Yyepe3 JBE TOUKH;
MPOXOJSIIEH Yepe3 TOUKY
napajyieIbHO HAMPABIIAIOIIEMY
BEKTOpY; IpsiMas KaK
[epeceyeHue IBYX III0CKOCTEN
[IpumeHenue ypaBHEeHUH

IPSIMOM U TJIOCKOCTH MIPH
pellIeHnH 3a1a4

15.09

17.09

https://m.edso0.ru/54EQ7JQ8E

https://m.edsoo.ru/\VPKWBB4AA

10

Brruucnenue yrina mexuay
IIPSMBIMU U IUIOCKOCTSIMU B
MHOT'OTpaHHHUKaX

22.09

https://m.edsoo.ru/KHJ20M3PV

11

12

13

14

AHaIUTHYECKHE METOIBI
pacuéra yria Mexay IpsiMbIMUA
B MHOTOTpaHHUKAX

AHaJIUTHYECKHAE METOBI
pacuéra yriia Mexny
IUIOCKOCTSIMU B
MHOTOTpaHHHKaX

BekropHoe nmpousseneHue u
€ro CBOMCTBA

[IprMeHeHne BEKTOPHOTO
IIPOU3BEJICHUS K PELIECHUIO
3a1a4

22.09

24.09

29.09

29.09

https://m.edsoo.ru/DDXUUAIA5

https://m.edsoo.ru/SG451UUG1

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

https://m.edsoo.ru/UZ15UU37F

15

KonTponbnas padora Ne 1 o
TeMe ""AHaTuTHUEeCKas
reoMeTrpust"”

01.10

https://m.edso0.ru/SNGILGHFM



https://m.edsoo.ru/54EQ7JQ8E
https://m.edsoo.ru/VPKWBB4AA
https://m.edsoo.ru/KHJ2OM3PV
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

16

CeueHust MHOIOIPaHHUKOB:
CTaHJapTHbIE MHOTOTPAHHUKHU

06.10

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

17

18

19

CeueHust MHOIOTPaHHUKOB:
METOJ CJIEJI0B

CedeHuss MHOTOIPAHHUKOB:
CTaH/IapTHBIE IIOCKOCTH,
MepeceyeHUs IPSIMbIX U
IJIOCKOCTEH

HapanneanLIe IIPpsAMBIC U
IJIOCKOCTH: ITapaJJICIIbHBIC
CCUCHUA

06.10

08.10

13.10

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

https://m.edsoo.ru/CUP7TCPXQ

https://m.edsoo.ru/MM69MKRDP

20

[TapamienbHbIE IPSIMBIE U
IUIOCKOCTH: pacuéT
OTHOLLEHUN

13.10

https://m.eds00.ru/O71ROIJFI

21

[TapamienbHbIE IPSIMBIE U
IUIOCKOCTH: YIJIBI MEXIY
CKpPCIIUBAOIMUMHUCA ITPAMBIMUA

15.10

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

22

IlepnieH AUKYIISApHBIE IPSIMBIE U
IJIOCKOCTH: CTaHIAPTHBIE IAPBI
NEePIEHIUKYIISIPHBIX
IIJIOCKOCTEN U NMPSAMBIX,
CUMMETPUU MHOTOTPAHHUKOB

20.10

https://m.edsoo.ru/YQUVT6EVZX

23

24

[TepnieHauKyIApHBIE IPSIMBIE U
IUIOCKOCTH: TEOpeMa O Tpex
NEePIEeHIUKYIIpax
[lepnieHuKyNsSIpHBIE IPSIMBIE U
IJIOCKOCTH: BBIYUCIIEHUS JUINH
B MHOTOTpaHHHMKaX

20.10

22.10

https://m.edsoo.ru/HQIN20ZJP

https://m.edsoo.ru/OWFAQ1A9J



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
https://m.edsoo.ru/26EPTM74A
https://m.edsoo.ru/YQUVT6VZX
https://m.edsoo.ru/HQIN2OZJP
https://m.edsoo.ru/OWFAQ1A9J

25

[ToBTOpenue: miomanu
MHOI'OYTOJIbHUKOB, ()OPMYJIbI
JUIs TUIOINAAeH, cooOpaxeHus
monoous

05.11

https://m.edsoo.ru/FDRZ0O9G4X

26

[ToBTOpenue: miomanu
MHOT'OYTOJILHUKOB, ()OPMYJIIbI
JUIs TUIOINAAeH, cooOpaxeHus
monoous

10.11

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

27

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, ()OPMYITBI
JUTSL TUTOIIA/IeH, cooOpaxeHust
nmonoous

10.11

https://m.edsoo.ru/HWHVENLOO

28

Inomanu ceuenunit
MHOTOTPAaHHHUKOB: TUIOIIA TN
MTOBEPXHOCTEM, pa3pe3aHus Ha
4acTH, COOOpaxKeHUs! MoA00us

12.11

https://m.edsoo.ru/X2HRM9HD4

29

30

31

ITmomaau ceuenuu
MHOTOTPAaHHUKOB: TLJIOIIAIN
MMOBEPXHOCTEM, pa3pe3aHus Ha
4acTH, COOOpaxKeHUs! Mogo0us

Konrtponbnas padora Ne 2 o
teme "[loBTOpEeHue:
MHOTOTPaHHHUKH, CEYEHUS
MHOT'OIPAaHHUKOB"

00béM Tena. O0beM
IPSIMOYTOJILHOTO
napaJiesienumnea

17.11

17.11

19.11

https://m.edsoo.ru/SH4ELYING6

https://m.edsoo.ru/SSUW1IWWV1

https://m.edso0.ru/6UXGO0RC9



https://m.edsoo.ru/FDRZO9G4X
https://m.edsoo.ru/1ZYRNNIKV
https://m.edsoo.ru/HWHVFNLOO
https://m.edsoo.ru/X2HRM9HD4
https://m.edsoo.ru/8H4ELY9N6
https://m.edsoo.ru/S8UW1WWV1
https://m.edsoo.ru/6UXGO0RC9

32

3amaun 06 yaBOeHUU Ky0a, 0
KBajIpatype Ky0a; 0 TPHCEKIIUH
yria

2411

https://m.edsoo.ru/VK2J2TXEF

33

CrepeomeTpuyeckue 3a/1auu,
CBSI3aHHBIE C 00BEMOM
PSIMOYTOJIBHOTO
napaieNenunea

2411

https://m.edso0.ru/ODR6H6TQS

34

IIpuxnanHeie 3a1auu,
CBSI3aHHbIE C BHIYMCIEHUEM
00BEMaA NMPSIMOYTOJILHOTO
napajuiesenunesia

26.11

https://m.eds00.ru/OSHTIOT1G

35

O0BEM MIPAMOIA TPU3MBI

01.12

https://m.edsoo.ru/SAIL9YHYJ

36

CrepeomeTpuyeckue 3a1a4u,
CBSI3aHHBIC C BBIUUCIICHUEM
00BEMOB TIPSAMOIA TTPU3MBI

01.12

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

37

IIpuxnanHeie 3a1a4uu,
CBsI3aHHbIE C 00BEMOM NPSAMOI
PU3MBI

03.12

https://m.edsoo.ru/QlY C4F8IU

38

39

40

Brrunciienne 006EMOB TEI C
TIOMOIIIBIO OTIPENEIEHHOTO
uHTerpaa. O6bEM HaKJIOHHOM
TIPU3MBI

Brrunciienne 006EMOB TEJI C
MOMOILIBIO ONPEETEHHOTO
uHTerpana. O0bEM mUpaMuIbI
dopmyna 00bEMa MUPaMHIBL.
OTtHomeHue 00HEMOB TUPAMHU/T
¢ 00LIUM yTJIOM

08.12

08.12

10.12

https://m.edsoo.ru/ON585060H

https://m.edsoo0.ru/2CJLCMKS8N

https://m.edsoo.ru/AL3PODC9E



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
https://m.edsoo.ru/ON585060H
https://m.edsoo.ru/2CJLCMK8N
https://m.edsoo.ru/AL3P0DC9E

41

®opmyna 00bEMa MUPaAMHIBL.
OTtHomeHrue 00HEMOB TUPAMH/T
¢ o01TUM yTJIOM

15.12

https://m.eds00.ru/SGOOAJRNY

42

CrepeomeTpuyeckue 3a/1auu,
CBsI3aHHBIE C 00bEMaMU
HAKJIOHHOM NPU3MBI

15.12

https://m.edsoo.ru/7TRERHWO7

43

44

45

CrepeoMeTpriecKue 3a/1a4H,
CBsI3aHHBIE ¢ 00BEMaMU
TTUPAMHU/TBI

[Ipuknagabie 3a1a491 110 TEME
"OOBEMBI TEN", CBSI3aHHBIE C
00bEMOM HAKJIIOHHOH TIPH3MBbI

[Ipuknagabie 3a1a491 110 TEME
"OOBEMBI TEN", CBSI3aHHBIE C
00BEMOM TTHPaAMUIBI

17.12

22.12

22.12

https://m.edsoo.ru/SF480DTS6

https://m.edso00.ru/9SF60YYVX

https://m.edsoo.ru/Z4MZ27RMY

46

[Ipumenenne 06bEMOB.
Beraucenue pacctostHUS 10
IJIOCKOCTH

24.12

https://m.edsoo.ru/I39CX03CP

47

48

49

KonTponsnas padora Ne 3 o
teme "OO0bEM MHOTOTpaHHUKA"

[Mununaapuueckas
MOBEPXHOCTh, 00pa3yromIne
LUJUHIPUYECKOU
MOBEPXHOCTHU

umusap. Ipamoit kpyrosou
e ap. [Tnomans
MOBEPXHOCTH LIWJINHAPA

29.12

29.12

12.01

https://m.edsoo.ru/XNWZSSJ7P

https://m.edsoo.ru/7DHKEHEG6

https://m.edsoo.ru/MAVWA4KY55



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
https://m.edsoo.ru/XNWZSSJ7P
https://m.edsoo.ru/7DHKEHEG6
https://m.edsoo.ru/MAVW4KY55

50

Konnueckast nOBEpXHOCTB,
o0pa3yromye KOHUYECKOn
nosepxHoctu. Konyc

12.01

https://m.edsoo.ru/PVRE7HQ6Y

51

Ceuenne KoHyca IJIOCKOCTBIO,
MapajuieIbHOM IJIOCKOCTH
OCHOBAHUA

14.01

https://m.edsoo.ru/EOVSHALSL

52

53

54

VY ceuéHHblil KOHYC.
N306paskenue KOHYCOB U
YCEUYEHHBIX KOHYCOB

[Tnomans 6OKOBOM
MOBEPXHOCTH U IOJTHOMN
MIOBEPXHOCTH KOHYCa

[Tnomans 6OKOBOM
MOBEPXHOCTH U IOJTHOMN
MIOBEPXHOCTH KOHYCa

19.01

19.01

21.01

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

https://m.edsoo.ru/AWKB9E4ANE

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

55

CrepeomeTpryuecKue 3a1a4u Ha
JI0Ka3aTeIbCTBO
BBIUHCJICHHE, TOCTPOCHUEM
CEUCHUH IUIMH]IPA, KOHyCca

26.01

https://m.edsoo0.ru/QZVH5EXL9

56

CrepeomeTpryuecKkue 3aa4u Ha
JI0Ka3aTeIbCTBO
BBIYHUCJICHUEC, TIOCTPOCHUEM
CEUCHUH IUIMH]IPA, KOHyCca

26.01

https://m.edsoo.ru/AKF6PW62W

57

58

[Ipuknagnbie 3a1a4u,
CBSI3aHHBIE C [IUIUHIPOM
[IpuxnanHeie 3a1auu,
CBSI3aHHBIE C LIUIUHIPOM

28.01

02.02

https://m.eds00.ru/3429Z1LHT5

https://m.edsoo.ru/ZY6ENPVKD

59

Cdepa u map

02.02

https://m.edsoo.ru/\W1TVKAJOR



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
https://m.edsoo.ru/3429ZLHT5
https://m.edsoo.ru/ZY6ENPVKD
https://m.edsoo.ru/W1TVKAJOR

60

[lepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u
cdepsl II0CKOCThI0. Bua n
n300pakeHHE 1mapa

04.02

https://m.edsoo.ru/JFBNB5ZS0

61

[lepeceuenue chepsl u mapa ¢
ockocThio. Kacanue mapa u
cdepsl II0CKOCThI0. Bua n
n300pakeHHE 1mapa

09.02

https://m.edso0.ru/M6WK9K950

62

63

Ypasaenue chepsl. [Lomans
cdepsl U e€ gacten

Cummetpus cdepsl 1 mapa

09.02

11.02

https://m.edsoo.ru/U8G24B0O8H

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

64

65

66

CrepeomeTpHruecKue 3aa4u Ha
JI0Ka3aTeIbCTBO
BBIYUCIICHHE, CBSI3aHHBIC CO
chepoii u mapom,
MOCTPOCHUEM UX CEUCHHI
IUIOCKOCTBIO

CrepeomeTpryuecKkue 3aa4u Ha
JI0Ka3aTeabCTBO U
BBIUHUCIICHHE, CBSI3aHHBIE CO
cdepoii u mapom,
HOCTPOCHUEM MX CEUCHHH
TUTOCKOCTBIO

[Mpuknanaeie 3agaymn,
CBsI3aHHBIE CO cpepoii U
apoM

16.02

16.02

18.02

https://m.edsoo.ru/MSYBPKH7R

https://m.eds00.ru/MXRDTK72T

https://m.edsoo.ru/XW5LI17A9J]

67

IToBTOpEHME: OKPYKHOCTh HA
IIJIOCKOCTH, BBIYUCIIEHUS B

25.02

https://m.edsoo.ru/EJ20DAVEJ]



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
https://m.edsoo.ru/EJ2QDAVEJ

OKPYXHOCTH, CTaHJapPTHHIC
monoous

68

69

Paznmuunnie KOM6I/IHaL[I/II/I TCI
BpalcHusd U MHOT'OI'paHHUKOB

3amaun o TeMme "Tena u
MOBEPXHOCTHU BpalieHus"

02.03

02.03

https://m.edsoo.ru/LE7933LXX

https://m.edsoo.ru/PHHLCG54E

70

3anauu no teme "Tena u
MOBEPXHOCTHU BpalieHus"

04.03

https://m.edsoo.ru/22WPBLTP9

71

72

73

KonTtponsHast padora Ne 4 o
teme "Tena u noBepxHOCTU
BpaiueHus"

O6bém nununaapa. Teopema 06
00BEME PSIMOTO IUIIHHAPA

Brruncnenne o06EMOB TEI C

HOMOILBIO ONIPENIEIEHHOTO
uHTerpana. O0bEM KoHyca

09.03

09.03

11.03

https://m.edsoo.ru/33W222M63

https://m.edsoo.ru/1ZN2S6ZMO

https://m.edsoo.ru/ACTOMFMVE

74

75

76

77

ITmomamy OOKOBOI U ITOJIHOM
MOBEPXHOCTH KOHYCa

CrepeomeTrpuueckue 3a1auu,
CBA3aHHBIC C BBIYUCIICHUEM
00BEMOB LIMIIMH/IPA, KOHYCA

[TpuknanHble 3a7a4u 10 TEME
"OO0BEMBI U IUIOMIAIN
noBepxHocTel Ten"

O06bEM 1mapa U mapoBOro
cekropa. Teopema 06 00BEME
mapa. [nomans chepsl.
CrepeomeTpuyeckue 3a1au,

16.03

16.03

18.03

23.03

https://m.edsoo0.ru/ZYTK7P8B1

https://m.edsoo.ru/709VJYPSC

https://m.edsoo.ru/QXEA9GPVB

https://m.edsoo.ru/\VV6ONBVZX



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

CBSI3aHHBIC C BBIYUCIICHUEM
00BEMOB 11apa, IIapOBOTO
CErMEeHTa U IIapOBOI0 CEKTOpa

78

[IpukitagHbie 3ana4m 10 TeEMe
"OOBEMBI TEN", CBI3aHHBIE C
00BEMOM I1apa U IJIOIAJIbIO
chepnl. COOTHOIICHUS MEXKTY
JIOMIA MU TTOBEPXHOCTEH U
00BpEMaMU ITOTOOHBIX TENI

23.03

https://m.edsoo.ru/EZHIGRUEJ

79

80

[TomoOHBIE TENA B
npocrtpaHcTse. M3mMeHnenue
00béMa 1pu o000 H.
CrepeoMeTpuueckue 3aaauu,
CBSI3aHHBIE C BHIYHCICHUEM
00BEMOB TeN U IIOLIAACH
MMOBEPXHOCTEN

KonTponbnas padota Ne 5 o
teme "[1nomany noBepxHoOCTH
U 00BbEMBI KPYTJIBIX TET"

25.03

06.04

https://m.edsoo.ru/H24188MKQ

https://m.edso0.ru/73UODGNYR

81

JIBM>KeHUs MPOCTPaHCTBA.
Orobpaxenus. [IBuxeHus u
paBeHcTBO (uryp. Obuiue
CBOMCTBA JBUKCHUH

06.04

https://m.edsoo.ru/RXJ4YW6ENA

82

Buner gsmkeHui:
NapaJIeIbHbIN EPEHOC,
LEHTPAJIbHAsI CHMMETPUS,
3epKaJIbHAasi CUMMETPUS,
IIOBOPOT BOKPYT NPSIMOM

08.04

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

[IpeoOpazoBanus mog00wMs.
[Tpsimas u chepa Ditnepa

13.04

https://m.edsoo.ru/A1IPU2WOAX

84

85

I'eomerpuueckue 3agaun Ha
MMPUMCHCHUC NBUKCHUA

Kontponbnas pabota
"BekTopsbl B npocTpaHcTse"

13.04

15.04

https://m.edsoo.ru/KFDHOMGKZ

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

86

87

88

89

90

Ob6o6maroee nosropenue 11
MOHSTHUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
cUCTeMaTH3aIlus 3HaHU:
"[TapannenbHOCTh NPSIMBIX U
IJIOCKOCTEH B IpocTpaHCcTBE"

O6o6matommee nmoropenue 11
MOHSITHUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
cucTeMaTu3alus 3HaHU:
"BexTops!l B mpocTpaHcTBe"

Ob6o6maroree nosropenue 11
HOHATHI U METO/I0B Kypca
reomerpun 10—-11 knaccos,
cucTeMaTH3alys 3HaHWH:
"BekTopsl B mpocTpaHcTBe"

Ob6o6maroree nopropenue 11
MOHSATHI U METO/IOB Kypca
reomerpun 10—-11 knaccos,
cucTeMaTH3alys 3HaHMH:
"O6beM MHOTOTpaHHUKA"

Ob6o6maromee nosropenue 11
NOHSTHH M METOJIOB Kypca

20.04

20.04

22.04

27.04

27.04

https://m.edsoo.ru/AIHVB2NZH9

https://m.edsoo.ru/AQEFPERJO

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

https://m.edso0.ru/B85S7VDTC

https://m.edso0.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

reometrpun 10—11 kmaccos,
cUCTeMaTH3allus 3HaHU:
"O6BbeM MHOTOTpaHHHUKA"

91

Ob6o6marommee nosropenue 11
MOHATUN U METOJOB Kypca
reometrpun 10—11 kaccos,
cUCTeMaTH3allus 3HaHU:
"[Liomaam MoBEpXHOCTH U
00BEMBI KpYTIIBIX TEN"

29.04

https://m.edsoo.ru/H2ZABPRXO

92

93

94

Ob6o6maromee mosropenue 11
MOHATHI U METOJOB Kypca
reomerpun 10—11 knaccos,
cUCTeMaTH3aIlus 3HaHU:
"[Lnomaau MOBEpXHOCTU U
00BEMBI KPYTIIBIX TEN"

Wrorosas koHTposibHasA paboTa

Hrorosas KOHTPOJIbHAA pa60Ta

04.05

04.05

06.05

https://m.edsoo.ru/JG1DJ50NK

https://m.eds00.ru/GXZMP89GD

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

95

[ToBTOpenue, o6odIIeHNE U
crucTeMaTu3alus 3HaHUI

11.05

https://m.edsoo.ru/UI126CB4 XL

96

Hcropus passurus
CTEpPEOMETPHUH KaK HAYKH U €€
POJIbL B pa3BUTHU COBPEMEHHEBIX
HHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOTHI

11.05

https://m.edsoo.ru/IESALO6B5

97

Hcropus pazsutus
CTEpPEOMETPHM KaK HAYKH U €€
POJIb B pa3BUTHH COBPEMEHHEBIX

13.05

https://m.edsoo.ru/8ZKNMYFO03



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

HWHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

98

Hcropus pazsurus
CTEPEOMETPUHN KaK HAyKU U €€
pOJIb B pa3BUTUH COBPEMEHHBIX
WHXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

18.05

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

99

Hcropus pazsurus
CTEpEOMETPUHU KAaK HAYKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
MH)XEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOT M

18.05

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

100

Hcropus pazsurus
CTEpPEOMETPHM KaK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

20.05

https://m.edsoo.ru/GEJCO734F

101

Hcropus pazsurus
CTEpPEOMETPHUM KaK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

25.05

https://m.edsoo.ru/RK4XSFWNR

102

Hcropus pazsurus
CTEpPEOMETPHM KaK HAYKH U €€
POJIb B pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

25.05

https://m.eds00.ru/X89TQ8776

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102



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 IPOI'PAMMBI

11 KJIACC
Kon N
IIpoBepsieMble MpeMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBepPsSIEMOro .
00pa3oBaTeIbHON MPOrpaMMbI CpPeIHEro 001ero 00pa3oBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh MOHATUSMU: MHIUHAPUIECKAS] TTOBEPXHOCTh, 00pa3yroIue
6.1 [UIHHIPAYECKON TMMOBEPXHOCTH, IWIMHIP, KOHUYECKAs IMOBEPXHOCTD,
' oOpasyione  KOHHYECKOW  MOBEPXHOCTH, KOHYC,  cdepuueckas
MTOBEPXHOCTh
6.2 PacrioznaBats Tena BpameHus (HIIHHAP, KOHYC, cdepa U map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHus
6.4 KitaccudunupoBars B3aMHOE pacioioskeHrue chepbl U INIOCKOCTH
OnepupoBaTh MOHATHUSAMHU: IIIAPOBOM CETMEHT, OCHOBAaHHE CETMCHTA,
6.5 BBICOTA CETMEHTa, IIAPOBOM CJIOHM, OCHOBAHME IIIAPOBOTO CJIOSI, BHICOTA
IIapOBOTO CJI0SI, IAPOBOM CEKTOP
6.6 Beruucnate 00bEMBI M IUTOMIAAM TIOBEPXHOCTEH TEI  BpallCHUS,
' FEOMETPHUUECKUX Tell C MPUMEHEHHEM QopMyT
OnepupoBaTh TOHSATUSMH: MHOTOTPAaHHWK, BIUCAHHBIA B chepy U
6.7 OTMCAHHBIN OKOJIO ceprl, cepa, BNUCAHHAS] B MHOTOTPAHHHUK HITU TEJIO
BpaIeHus
6.8 BbryncnsaTe COOTHOIICHUS MKy IUTOMIASIMU MTOBEPXHOCTEN U 00bEMaMU
' MOIOOHBIX TEJ
6.9 N3o00paxarh u3yyaembie (PUTYpHl OT PYKH U C MPUMEHEHHEM IPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BoImonHATE  (BBIHOCHBIE) TUIOCKHE YEPTSXKU M3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (Uryp: BHUI CBEpXy, COOKY, CHM3Y; CTPOUTb CEUYEHHsS Tell
BpaIeHus
W3Binekath, HMHTEPHPETUPOBATH W TPEOOPA3OBHIBATH HHPOPMAIUIO O
6.11 IIPOCTPAHCTBEHHBIX TI'€OMETPUUECKUX (Urypax, MpeICTaBICHHYIO Ha
YepTexax U pUCYHKaX
[IpumensaTs reomerpudeckue (GakThl AT PEIICHUS CTEPEOMETPUUYECKUX
6.12 3a/1a4, MPEANONaralouX HECKOJBKO MIaroB pEHIeHHs, €CIH YCIOBUS
MIPUMEHEHHUS 33JIaHbI B SIBHOU (hopMe
6.13 OnepupoBaTh MOHSATHEM: BEKTOP B IPOCTPAHCTBE
BBITIONTHATE ACWCTBUS CIIOKECHHSI BEKTOPOB, BBIUUTAHUS BEKTOPOB H
6.14 YMHOXXEHHSI BEKTOpa Ha YHCIO, OOBACHITh, KaKUMH CBOWCTBAMH OHH

o0azaroT




6.15

IIpuMeHATH MpaBWIIO NapAIIENIECIUIIEAA IIPU CII0KEHUHU BEKTOPOB

6.16

6.17

6.18

OnepupoBaTh MOHATHSIMH: JEKAPTOBBI KOOPIWMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA,
yrosl MeXAYy BEKTOpaMH, CKaJSIPHOE IPOU3BEJCHHE  BEKTOPOB,
KOJUIMHEAPHbIE U KOMILJIAaHAPHBIE BEKTOPBI

HaXOI[I/ITB CYMMY BCKTOPOB M IIPOU3BEACHHE BEKTOpa Ha YHCIIO, YIoj
MECXKAY BEKTOpaMH, CKAJIIAPHOC IIPOU3BEACHUE, paCcKIadblBaTb BEKTOP IIO
ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

3a,I[aBaTB IIJIOCKOCTH YPaBHCHHUEM B ﬂeKapTOBOﬁ CUCTEME KOOpAHAT

6.19

6.20

6.21

Pemate HpOCTCﬁIHPIC TCOMECTPHUYCCKUC 3aJa4i Ha MPUMCHCHUC BCKTOPHO-
KOOpAWHATHOTO METOJa
PemnraTs 3aJa4ud Ha J0Kas3aTcJIbCTBO MAaTEMaTH4YCCKHX OTHONIICHUH U
HaXO0XIACHUC I'COMCTPUUCCKUX BCIHWYHH IIO 06pasuaM HJIM aJIrOpUTMaM,
IMPUMCHAA HN3BCCTHBIC METOJBI pu peICcHNN CTaHJApPTHBIX
MaTeMaTHYCCKUX 3a1a4

[IpumeHsTh TpoOCTEillline MpOrpaMMHBIE CPEACTBA U IJIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPHUYECKHX 33124

6.22

[IpuBOaUTE IpUMEPBI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U
JKU3HM, PACIIO3HABATh IIPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

IIpumeHATH MOTyYEeHHBIE 3HAHUA HA MPAKTUKE: AHAIM3UPOBATH PEAIbHbIE
CUTYallMH U PUMEHSATh U3YUYECHHBIE MIOHATHUS B ITPOLIECCE TOMCKA PEILICHUS
MaTeMaTHYeCKd  ChOpPMYITMPOBAHHOW  MPOOJIEMBI,  MOJCIUPOBATH
pEaJIbHBIE CHUTYallMM Ha SI3bIKE T'€OMETPHUH, UCCIEAOBATH IMMOCTPOEHHBIE
MOJIEJH C UCTIOJIB30BAHUEM F€OMETPUUYECKUX ITIOHATUHI U TEOPEM, armnapara
anreOphl, pemaTh MNPaKTUYECKUE 3a/ladM, CBA3aHHBIE C HAXOXKICHHUEM
F€OMETPUYECKUX BEIUYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

11 KIIACC

Kox
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMeHT coepPKAHUA
I'eomerpus

[{unuaapuyeckas MOBEPXHOCTb, 00pa3yollre HUIHHIPHUYECKON TOBEPXHOCTH, OCh
HWIMHIpUYECKON moBepxHocTH. Llymmuuap: ocHoBaHMs U OOKOBasi MOBEPXHOCTb,
o0pasyromias 1 ock, IJIOoLIa b O0KOBON H MOJIHOW TOBEPXHOCTH

Konunyeckass moBepxHOCTh, 00pasyloniye KOHHYECKOH MOBEPXHOCTH, OChb U
BepIlIMHA KOHUYECKOM nmoBepxHOocTH. KoHyc: ocHOBaHMe U BepIlIMHA, 00pasyromias
U OCb, IUTIONIA/1b OOKOBOM 1 MOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolue
U BBICOTa, OCHOBAHUS U OOKOBasi MOBEPXHOCTh

Cdepa u map: ueHTp, paguyc, Iuamerp, miolaas moBepxHocTu cdepsbl. Bzaumuoe
pacnionoxeHue chepbl U IIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, MIoIaab

chepsl

6.4

6.5

6.6

N306paxkenue Ten BpaleHUs Ha IJI0CKOCTU. Pa3BEépTKa IMIMHpA U KOHYCa
KomOunanuu Ten BpaleHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMUCAHHBIN

OKOJIO c@epm, C(1)epa, BIIMCAHHAA B MHOT'OI'PAaHHUK, WX TCJIO BpalllCHUS

[Tonsarue 06 o6bEme. OcHOBHBIE CBOWCTBa 00BEMOB Tei. Teopema 00 oOBEME
MPSIMOYTOJIBHOTO MapajuieNienune1a u cieAcTBus u3 He€. O0bEM HUIUHAPA, KOHYCA.
O0béM 1mapa U mIomaab cepol

6.7

[TomoOuble Tema B mpoctpancTBe. COOTHOIIGHUS MEXIy — IUIOMIAJISIMA
MOBEpXHOCTEN, 00bEMAMHU MTOOOHBIX TE

6.8

6.9

6.10

CedeHuss muiuHApa (mapaijielibHO W HEPHEHIUKYISIPHO OCH), CEUeHHs] KOHyca
(mapasuienbHOE OCHOBAHHIO U IPOXOAAIIEE Yepe3 BEPIIMHY), CEUEHHUS 11apa

BCKTOp Ha INUIOCKOCTU U B IIPOCTPAHCTBE. CnoxxeHue M BBIYMTAHHE BCKTOPOB.
YMHOXKEHHE BCKTOpPAa Ha YUCIIO. Paznoxenue BCKTOpa 1o TpéM HCKOMIIJIAaHAPHBIM
BCKTOpaM. HpaBI/IJ'IO MapajjejenmIicaa. Pemienune 3aaad, CBsA3aHHBIX C
MMPUMCHCHUCM ITPaBUJII JEHCTBUIH C BCKTOpaMu

IIpsimoyronbHast cuctemMa KOOpPAMHAT B mpocTpaHcTBe. KoopauHaThl BEKTOpA.
[Ipocreiimne 3agaun B KOOpAMHATaxX. YToJ Mexay BekTopamu. CKalspHOE
IIPOU3BEJCHUE BEKTOPOB. BBIUMCIIEHHE YITIOB MEXIAY HPSIMBIMU U IUIOCKOCTSIMU.
KoopanHatHO-BEKTOPHBII METOJT TPU PEILIEHUH T€OMETPUUYECKUX 3a/1a4




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

Kon
NpoBePsSIeMOro
TpeOoOBaHUS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Bnanenue MeronamMu J0Ka3aTeNbCTB, AITOPUTMaMHU pELIEHUS 3ajady;
yMeHue (GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpPEAEICHHUE,
aKCUOMa, TeOpeMa, CIIEACTBUE, CBOICTBO, IpPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATh UX; YMEHUE (POpPMYIUpOBaATH
0o0paTHOE M IPOTUBOIMOJIOKHOE YTBEP)KICHHUE, MPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, HCHOJIb30BATH METOJA MAaTEeMaTUYECKONH HWHIYKIHHU;
IIPOBOAMTH JIOKA3aTEJIbHBIE pACCYXKACHHMsS TIpU pEUIeHUH 3ajad,
OLICHUBATh  JIOTMYECKYK IPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
OIEpUPOBATh MOHATHSIMH: MHOKECTBO, IOAMHOXECTBO, ONEpPALlMU Haj
MHOXECTBaMH; yMEHHUE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmnapar JJis ONKMCAHUS PealIbHbIX MIPOLIECCOB U SBJICHUHN U NPU PEUICHUH
3ajjay, B TOM 4YHCIIEé M3 JpPYruxX Yy4eOHBIX IPEeIMETOB; YyMEHHE
ONepUpOBaTh MOHATUSIMU: Ipad, CBA3HBIN Tpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; yMEHHE 3aJaBaTh M OINHUCHIBATh Tpadbl pasIUYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a1a4

YMeHue onepupoBaTh MOHSTUSMM: HATYpalbHOE YHCIIO, LIEJI0€ YHUCIIO,
CTENEHb C LEIBIM I10Ka3aTeNIeM, KOPEHb HAaTYypaJIbHOM CTENEHH, CTEIIEHb
C palMOHANbHBIM  MOKa3aTeleM, CTeNeHb C JAeMCTBUTEIbHBIM
mokaszarejaeM, JiorapugMm ymcia, CHHYC, KOCHHYC U  TaHIE€HC
IIPOM3BOJIBHOTO YHUCIA, OCTATOK IO MOJIYJIO, PalMOHAIbHOE YHCIIO,
UppAllMOHATIBHOE  YHUCJIO,  MHOXECTBA  HATypalbHbIX,  LEJbIX,
palOHAIbHBIX, JEHCTBUTENBHBIX YHCEI; YMEHHE HCIIOJIb30BaTh
MPU3HAKU JEIUMOCTH, HAUMEHBIIUN OOUIMI NeIuTeNh U HauMeHbIIIee
oOriee kpaTHOe, anroput™M EBKIIMIa MpH perieHuy 3ajad; 3HAaKOMCTBO €
pPa3IMYHBIMM  TO3ULIMOHHBIMH  CHUCTEMAaMH  CYHCIIEHUS; YMEHHE
BBINOJIHATh BBIYMCIICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAKEHUU CO
CTeNeHs MU U Jorapudmamu, mnpeoOpa3zoBaHHs JIPOOHO-pAllMOHATBHBIX

BBIpa)KeHHfI; YMCHHE OICPpHUPOBATH MNMOHATUAMHU: TOCICAOBATCIIbHOCTD,




apudMeTHIecKasi Iporpeccusi, reOMeTpuUIecKasi Iporpeccusi, 0ECKOHEYHO
yObIBatolasi  reoMeTpudeckas  IMpOrpeccus; yMEHHWE  3a7aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEKYPPEHTHBIX GOpMYIT,
YMEHHUE OIEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, COMPSIKEHHBIE
KOMILIEKCHBIC YHCIIa, MOYJIb M apI'YMEHT KOMILJIEKCHOTO YKciia, popma
3aMUCH KOMIUJIEKCHBIX Yucel (TeoMeTpudecKkas, TPUTOHOMETpUYecKas U
anreOpanyveckas); yMeTh IPOM3BOAUTH apU(PMETHUYECKUE IEHCTBUS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHl  HCIOJIH30BAHUA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUAMHU: MaTpuia 2x2 u 3x3,

ONpeCaAC/IMTECIIb MATPHUILIbI, FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMenue OIICpHUPOBATh INOHATUAMHU: pPAOVOHAIIBHBIC, WPpallMOHAJIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘ICCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCEPABCHCTBA, HX CUCTEMBI; YMCHHC OIICPHUPOBATH
HNOHATHUAMU. TOXICCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/IfI U HCPABCHCTB, PAaBHOCUJIIBHOCTbH
ypaBHeHHﬁ, HEpaBCHCTB MW CHUCTCM, YMCHHUC PpCIIATb YPABHCHUA,
HCPAaBCHCTBA M CHUCTCMbI C IIOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; pemaTtb
YpaBHCHU, HEPABCHCTBA W CHCTCMBI C IIAapaMETPOM; IIPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCHICHUA MATEMATUUYCCKHX

3aJlad ¥ 3aaa4 M3 pa3JINIHbIX obnacreit HAayYKH U peaHBHOﬁ KHN3HU

VYMeHue onepupoBaTh MOHATUAMH: (QYHKUUSA, UYETHOCTb (PYHKLUH,
NEePUOANYHOCTh (PYHKIIMH, OTPAHMYEHHOCTh (DYHKIUH, MOHOTOHHOCTH
byHKLIMH, SKCTpeMyM (DyHKIMM, HauOoJbIllee M HaUMEHbIIee 3HaYeHUs
(GYHKIIMM Ha IPOMEXKYTKE, HeTpepbIBHAs (DYHKIIKS, aCUMOTOTHI rpaduka
¢byHKLUY, TIepBas U BTOpas NPOM3BOIHAs (PYHKIMH, T€OMETPUUECKUI 1
¢u3nyecKkuil CMBICT TPOU3BOAHON, IepBOOOpa3Hasi, ONpeAeIEHHBIN
MHTETpajl; yMEHUE HaXOAWThb aCHUMOTOTHI Tpaduka (YyHKIMU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YaCTHOTO H
KOMIO3UIUHN (DYHKIMI, HAXOAUTh YpaBHEHHE KacaTelbHOW K rpaduky
(GyHKIIMM; YMEHUE HaXOAWUTh MPOU3BOJIHBIE AJIEMEHTApHBIX (DYHKLIH;
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HaXOJUTh HaWOOJbIINE W HAaUMEHBIINE 3HAYeHUs (QYHKIMI; CTPOUTH
rpaduKd MHOTOWIEHOB C MCIOJIb30BAHUEM amIapara MaTeMaTH4YeCcKOro
aHaM3a; MPUMEHSTh NPOU3BOJAHYIO MJI HAXOXKICHHUS HaWIydIlero
pellieHus] B NPUKIAJHBIX, B TOM YHCIE COLUAIbHO-DKOHOMUYECKUX H

bu3HYeCcKUX 3aa4ax; HaXOJUTh TJIOMAIH U 00bEMBI (PUTYP C TIOMOIIIBIO




HHTErpaia; MpuBOAUTE NPUMEPbI MATEMATHYCCKOIO0O MOACIIMPOBAHUA C

noMOILbI0 AU epeHInanbHbIX ypaBHEHUH

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMA, KOMOO3UIMS (GYHKIHMHA, JTUHEHHAs (QYHKIHS, KBaJpaTHYHAs
byHKLuS, paroHaibHast byHKLu, CTENeHHast byHKIu,
TPUTOHOMETpHUYECKHe (YHKIMH, OOpaTHblE TPUTOHOMETPHUYCCKHE
¢GyHKUIMM, TOKaszaTenbHas H Jorapupmuueckas (yHKIUH; YMEHUE
CTpOUTHh TpadUKyM HM3Y4EHHBIX (DYHKIMH, BBITOIHATH MpeoOpa3oBaHUS
rpaduKoB GYHKUUH, UCTIOIB30BATh IPaUKH IS U3yYCHUS MTPOIIECCOB U
3aBUCHMOCTEH, MPU PEUICHUH 33a/1a4 U3 JPYTUX y4eOHBIX MPEIMETOB U
3a71a4u U3 peaIbHOM JKM3HU; BBIPAXKaTh (POPMyJIaMU 3aBUCUMOCTH MEXIY
BEJINYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduKu QyHKIMH IS pelIeHUs
YpaBHEHHIA, HEPaBEHCTB M 3aJa4y C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHO INIOCKOCTH MHOXECTBA PEIICHUH YpaBHEHHI, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3aJaud pPa3HbIX TUIIOB (B TOM 4YHCIE Ha
HPOLIEHTHI, J0JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapOB U
YCIIyT, HAJIOTH, 3aJ1a4d U3 00JIACTH YIPaBIICHUS JIUYHBIMH M CEMEHHBIMU
(dbuHaHCAMM); COCTABIATH BBIPAXKEHUS, YPAaBHEHMs, HEpaBEHCTBA M HUX
CHUCTEMBI II0 YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE H
OLIEHUBATh MPaBIONONO00HOCTh pE3yJIbTaTOB; YMEHHE MOJAEIMPOBATH
peaNbHbIE CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBJIATH BBIPAXKCHMS,
YpaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl II0 YCJIOBHUIO 33JayH,
HCCIIE0BATh IIOCTPOCHHBIE MOJENHM C MCIOIb30BAaHUEM aIlapara

anreOpbl, UHTEPIPETUPOBATh MOJyYSHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHSIMU: Cpe/lHee apuPMeTHIeCcCKoe, MeuaHa,
HauOoJIbIlIee ¥ HAUMEHbIIIEe 3HAYCHUS, pa3Max, TUCTIEPCHUs, CTAaHJapPTHOE
OTKJIOHEHHE YMCIIOBOTO Habopa; yMEHHE H3BJIEKaTh, HHTEPIIPETUPOBATH
uH(pOpMaIIKIO, TIPEJCTABICHHYIO B TAOMUIaX, HA JUarpaMmax, rpagukax,
OTpakarollyt0 CBOMCTBA pEAIbHBIX MPOIECCOB U SIBIICHUI; TPEACTABIATh
uH(pOpMAILIMI0O C TIOMOIIBIO Ta0NHMIl ¥ JAWarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JTaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TpaPUIeCKUX
METOJIOB U JIEKTPOHHBIX CPEJCTB; TpaUIECKH UCCIEIOBATh COBMECTHBIE
HAONIOZICHUST C TIOMOINBIO JHUarpaMM pacCEeMBaHUS W JIMHEHHOU

perpeccuun




YMeHue omnepupoBaTh MOHSATHSMH: CIYYaWHBIM OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITUS; YMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TpapUUECKUX METOJOB; MPUMEHSTH
(GOpMyIbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposATHOCTH, popMyiry bepHymin, komOuHAaTOpHBIC (DAKTHI 1 GOPMYIIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OINEPHUPOBATH
NOHATUSIMH: CIyJaiiHasi BeJIMYWHA, pPacIlpeesieHue BEpPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHUJIAHWEe, JHUCIEPCHs M CTaHAApTHOE OTKIIOHCHHE
CIIy4allHOW BEJNIMYMHBI, (YHKIMH pACHpelesieHus] H  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJIbHOTO W HOPMAJIBHOTO pacIpeesieHuil;
YMEHHE HCIIOJb30BaTh CBOWCTBA M3YYCHHBIX paCHpeACICHHNA s
pelIleHusT 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/IbI BBIOOPOYHBIX HCCIICIOBAHUIN; yYMEHHUE IPUBOJIUTH IPUMEPHI
MIPOSIBIICHUST 3aKOHA OOJBINNX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SIBJICHHSIX; YMEHHUE ONEPUPOBATh TOHATHIMH: COUCTAHUE, TICPECTAHOBKA,
YHCII0O COYCTAHMA, YUCIIO TEPEeCTaHOBOK; OWHOM HpIOTOHA; yMmeHHE
IPUMEHATh KOMOMHATOPHBIC (DaKThI U PACCYKICHHUS ISl PEIICHUS 3a]1a4;
OIICHUBATh  BEPOSTHOCTH  PEANBHBIX  COOBITHIA, COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'Iy‘IGHHBIfI pe3yibTar

VYMeHue omnepupoBaTh IMOHATHAMHU: TOYKA, MpsiMas, IUIOCKOCTb,
IPOCTPAaHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHHM yrodi,
JBYTPaHHBIA YroJl, TPEXIPaHHBIA yroj, CKpEIIMBAIOLIMECS MpsMbIE,
NapajuIeIbHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY NPSAMBIMH, Yrojl MEXKIY HPSIMOH M IJIOCKOCTBIO, YTOJl MEXKIY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO0 MJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMU, PACCTOSIHUE MEXKIY IUIOCKOCTSIMHU; YMEHHE UCII0JIb30BaTh IIPH
pellleHnH 3a7ad M3yuyeHHble (DaKThl M TEOPEMBbl IUIAHUMETPHH; YMEHHE
OLIGHUBATh pa3Mepbl OOBEKTOB OKPY)KAIOLIET0 MHUPA; CTPOMUTH
MaTeMaTUYeCKUe MOJENIM C TOMOIIbI0 T'€OMETPUYECKUX MOHITHUH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3a1a9YN
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YMeHue onepupoBaTh MOHATUSMU: TUIOMATL QUTYpPHI, 00BEM (QUTYPHI,
MHOTI'OIrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CEYCHHUEC MHOI'OI'paHHHKA,
KyO, Mmapannenenumnesn, Mpu3Ma, Nupamuiaa, (Gurypa U MOBEPXHOCTH
BpalieHus, MWIMHIP, KOHYyC, map, chepa, miomanb cepsl, IUIONab
MOBEPXHOCTH MHPAMUbI, MPU3MBI, KOHYycCa, MUIUHIApPA, 00bEM Kyoda,

MMpAMOYTOJIBHOI'O IMapauICiICIiuneaa, mUupaMuabl, MpPU3Mbl, OUJIHHIpPA,




KOHYCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUYECHUsI KOHYCAa M LIWIMHJPA,
NapajuleJbHblE OCH WJIM OCHOBAHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicss ceppl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOT'OTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YHCJIE C TOMOIIBIO 3JIEKTPOHHBIX CPE/CTB;
YMEHHUE NMPUMEHSATh CBOMCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
dbopMynupoBaTh ONpeAeaeHUs U3y4aeMbIX (GUTYp, BBIABUTATh TUIIOTE3bI
0 CBOMCTBax M MPHU3HAKaX F€OMETPUUECKUX (PHUTYp, 0OOCHOBBIBATH WIIH
OmpoBepraTh MUX; YMEHHE MPOBOAUTH Kiaccudukamuo Guryp 1o
pa3IMYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOIAMMBIE IOMOJHHUTEIbHbIC

IMOCTPOCHUA

11

YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B IMPOCTPAHCTBE,
NapauIeIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOAO0OHBIE (UTYpBI, yMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHTEKTypE; HCIOJIh30BATh T'COMETPUYCCKUE OTHOIICHHUSI
MIPH PEIICHHH 33/1a4; HAaXOJUTh TEOMETPUICCKUE BETHUNHBI (JTHHA, YTOJI,
IOIab, 00BEM) IPU PEIICHUH 3a/1a4 U3 IPYTUX Y4EeOHBIX IPEIMETOB H
U3 pealbHOW JXKU3HW; YMEHHE BBIYUCIATH T'€OMETPHUYCCKUE BEITMUUHBI
(MHA, yroi, IUIOIaib, OOBEM, IJIONIAh TOBEPXHOCTH), UCHOJIb3Ys
W3YYCeHHBIC (POPMYIIBI U METOJBI, B TOM YHCJIC: IUIONIAh MOBEPXHOCTH
MUpPaMUIbI, TPU3MBI, KOHYCa, HWIMHIPA, TUIOmaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO  TApAJIICIICNUITea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[O6HBIX (bI/Il"yp
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YMeHHe onepupoBaTh NOHATUAMU: NPAMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEJCHUE BEKTOpa Ha YHCIO, PAa3JIoKEHHE BEKTopa Mo Oaswucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IPOU3BEICHHUE, YIOJI MEXKIY
BEKTOPAaMH; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPAMHATHBIA METOJ
JUISL pelIeHHs] TeOMETPUYECKMX 3aJad M 3aJad JAPYTUx y4eOHbIX

npeaMecToOB
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VYMeHne BbIOWpATh TMOAXOMAIIMNA METOJ JUIS PEIICHUsS 3a]add;
MNOHMMaHUE 3HAYMMOCTH MATEMAaTUKA B M3YYEHHUH IMPUPOIAHBIX U
OOIIIECTBEHHBIX TPOIIECCOB W  SIBJICHWW; yMEHHWE paclo3HaBaTh

MMPOSABJICHUC 3dKOHOB MAaTCMATUKHU B HCKYCCTBC, YMCHHC INPUBOAUTH




NpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCHICKOM W  MHUPOBOM

MaTeMaTU4YeCKON HayKu

INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1 Yucna v BEIYUCITICHUS

11 Harypanpnsle u nensle yncna. [Ipu3Haku 1eIMMOCTH IETbIX YUCel

12 Panmonanbhple uucina. OOBIKHOBEHHBIE W JECATUYHBIE JPOOM, IPOLEHTHI,
' OCCKOHEYHBIC TTEPUOIUUECKHE TpoOH

13 Apudmernueckuil KopeHb HaTypabHOM creneHu. JleicTBus ¢ apudMeTnuecKkuMu
' KOPHSIMU HAaTypaJIbHOW CTETEeHU

14 Crenenb ¢ wenbM mokazateneM. CTeneHb C PpalUMOHAIBHBIM ITOKa3aTeIeM.
' CaoiicTBa cTeneHu

15 CuHyc, KOCHHYC W TaHTEHC YHCJIOBOIO aprymMeHTa. ApPKCHUHYC, ApKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. JlecaTHIHbIE U HATYpaAJIbHBIC JIOTapH(PMBI

JeiicTButenbHbIe 4uciia. ApuMETHUECKHE ONepalnuud C JACHCTBHTEIHHBIMU
1.7 grcaamu. [IpuOmmkE€HHBIE BBIYHMCICHUS, TNPABWIA OKPYIJICHUS, MPHUKHIKA U
OLIEHKA pe3yJIbTaTa BEIYUCIICHUH

1.8 ITpeoOpa3oBanue BoIpaXKeHUH

1.9 KomriekcHele yncna
2 VYpaBHEHUS U HEpPAaBEHCTBA

21 Lenbie u 1poOHO-paIOHANIbHBIE YPaBHEHUS

2.2 HppaioHansHble YpaBHEHHSI

2.3 Tpuronomerpuuecknue ypaBHEHUS

2.4 [TokazarenbHble U IOTapUPMUUYECKIE YPAaBHEHUS

2.5 Llenbie U qPOOHO-pAIOHAIBHBIE HEPABEHCTBA

2.6 WppanmonansHble HepaBeHCTBA

2.7 [TokazarenbHble U IorapuPpMUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBeHCTBA

2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB

2.10 YpaBHEHUs!, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu

211 Marpuia cucTeMsl JMHEHHBIX ypaBHEHHH. OnpeaenuTens MaTpUIbl




OyHKIUH U TpapuKH

@Oynkius, crocoods! 3amanus GyHkuuu. ['padpuk ¢ynkumuu. BzaumHo oOparHbie

3 ¢ynkuuu. Yétneie u Heu€THbIe GyHKIMU. [lepuoauueckue GyHKIUHN
OO6nacte ompeneneHus: U MHOXECTBO 3HaueHW ¢yHkuuu. Hymu (yHKmm.
32 [TpomexxyTKH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (YHKIIHH.
' Makcumymbl 1 MUHEMYMBI (GyHKIMH. HanOonblnee u HauMeHbllee 3HAYCHUE
(GyHKIHMU Ha TPOMEXKYTKE
33 CrenenHass QyHKIMS C HaTypaJbHBIM W LENbIM NOKazateneM. EE cBoiicTBa n
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, X CBOHCTBA U TpaduKH
36 Toukm paspeiBa. Acumnrtorsl rpadukoB ¢yHkuuid. CpoiicTBa (QYyHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHMUs TIOCIEOBATEIILHOCTEH
3.8 Apudmernaeckas u reomeTprueckas nporpeccun. @opmyia CI0KHBIX MIPOIEHTOB
4 Hauana MaTemMaTH4yeckoro aHaimmsa
4.1 [MpousBoanas Gpynkumu. [Ipon3BogHbBIE AIEMEHTAPHBIX (BYHKIHIA
[lpumeHeHre TPOU3ZBOAHOW K MCCIEAOBAaHMIO (YHKIMH HAa MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. HaxosxieHre HanOobIero 1 HaMMEHbLIETO 3HAaYeHHs (PYHKINU Ha
OTpe3Ke
4.3 ITepBooOpasnas. Muterpan
5 MHoecTBa 1 JIOTUKA
5.1 MHoxecTBO, ornepaiuu HajJ MHOKecTBaMH. J{uarpammel Ditepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTucTUKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 ®Durypsl Ha IIOCKOCTH
7.2 [IpsiMble U MJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEpXHOCTH BpaIlleHUS
7.5 KoopaunaTsl 1 BEKTOpHI
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kiacc. YueOnuk. ba3zoBslit u yriyonéunsiii yposau/ Atanacss JI.C., Byry3os B.®.,
Kanomues C.b. u ap.; Akimmoneproe obmectso "M3natenbcto "IIpocBemenue"

2. T'eomerpus. lunaktuueckue matepuansl. 10 kinacc. bazoBsiii u npodunsHeiii ypoBHU./B.T .
3uB; AkimonepHoe obmectBo "M3narenscto "IIpocsemenue"

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

1. Meronuyeckoe mocobue K MpeaAMETHOM IMHUK Y4eOHHKOB 110 TeomeTpu JI. C. AtanacsH,
B.®.byry3oBa, C.b.Kagomuesa u ap.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

www.fipi.ru
WWW.rustest.ru

https://eqe.sdamagia.ru/

https://resh.edu.ru



https://www.google.com/url?q=http://www.fipi.ru&sa=D&usg=AFQjCNHw7jOQ9IRP3UL3fgmt5piGTNqp1A
https://www.google.com/url?q=http://www.rustest.ru/&sa=D&usg=AFQjCNH8kG87N6f4EzZEenAEmv-l1iYhqg
https://ege.sdamgia.ru/
https://resh.edu.ru/




