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HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYypCOB HAa YpPOBHE CPEIHETO
oOmero oOpa3zoBaHus, TaK Kak 00eCIeYMBaeT BO3MOKHOCTh U3yU€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LMKJIA.
[lockonbKy  JlOTMYECKOe  MbllIieHHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
0Oy4YaromMUMHCS TOHATUMHBIX OCHOB I€OMETPUHU, NIPHU JI0KA3aTEIbCTBE TEOPEM U
ITOCTPOCHHUH LETIOYKHU JIOTUYECKUX YTBEPKICHUM IPU PELIEHUH T'€OMETPUUECKUX
3aJa4, YMEHHME BBIJBUIaTb M ONPOBEPrarb TI'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 3aJa4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMMmel yueOHoro kypca «I'eomerpus» Ha yriyOnéHHOM
YpOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYeHHH T'€OMETPHUH, KaK COCTaBJISIONIEH MpeaMeTHON obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecrneueHHe  BO3MOXXHOCTH  MNPUOOpETeHUS U
UCIIOJIb30BaHUs  Oosee TriayOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBH,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEUTHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATHKH.

[IpuoputeTHpIMH 3a7auyaMu Kypca IE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIpsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

paciIMpeHne NMPEACTABICHUS O T€OMETPUH KaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupoBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBATh W HU3y4aTh
pa3HbIE SABICHUS OKPY>KAIOIIET0 MUpPa, 3HAHHUE IMOHATUHHOTO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpHH;

(¢opMupoBaHue  yMEHHMs ~ BJaJ€Thb  OCHOBHBIMU  MOHSATUSIMH O
IOPOCTPAHCTBEHHBIX (UI'Yypax M HMX OCHOBHBIMHM CBONCTBaMH, 3HaHHE TEOPEM,
GopMyn M yMeHHE HUX NPUMEHSATh, YMEHHUS JO0Ka3blBaTh TEOPEMbl U HAXOAUTH
HECTaHJIapPTHBIE CIIOCOOBI PEIICHUs 3a/1a4;

(GopMupoBaHuE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MHpPE MHOTOIDAHHMKM M TeEJla BpalleHUs, KOHCTPYMPOBAaTh TI'€OMETPUYECKUE
MOJEIH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATUYECKOTO IOCTPOCHHS
MaTeMaTHUYeCKUX Teopuid, (GHopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUY PACCYKICHUM;

dopMupoBaHuEe yMEHHUS BIAJETh METOAAMH JOKa3aTeNbCTB W aJTOPUTMOB
pelIeHMs, YMEHHSI UX HPUMEHSTh, MPOBOJUTH JIOKAa3aTEJIbHBIE PACCYKJIEHUS B
XOJI€ pelIeHUsl CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C IPAKTUYECKUM COJIEPKAHUEM,
(opMHUpOBaHME MPEACTABICHHS O HEOOXOJMMOCTM  JOKAa3aTeIbCTB  IpHU



000CHOBaHMHM MaTEMATHYCCKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEACHU U
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
crocoOHOCTeM 00yYaromuXxcs, MO3HaBaTEILHON aKTUBHOCTH, UCCIEIOBATEIBCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEpECca K N3yUYCHUIO T€OMETPHH;

dbopmupoBaHue (YHKIIMOHATBLHOW TPaMOTHOCTH, PEIICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh TMPOSBICHHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICITMPOBAHMSI PEANTBHBIX CHUTYaIlUHd, WCCIICIOBAHUS TOCTPOCHHBIX MOJIEICH,
WUHTEPIIPETAIIUU TIOJYYCHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMK JTUHUSAMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 xmaccax sBusaroTca: «lIpsgMble W IUIOCKOCTH B TPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATHI B
POCTPAHCTBEY, «J[BHKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSMU», PEIICBAHTHBIMH T'C€OMETPUU Ha YIIIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COZCPKAaTEIbHBIM JUHUSAM y4eOHOTO Kypca, a
dbopMupoBaHUE  JIOTUYECKMX YMEHMH  pachpefessieTcsi He  TOJbKO IO
coJiepKaTesIbHbIM JIMHUSIM, HO | 10 rogam oOyudenus. Coaepikanue oO0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTam ocBoeHus dDenepalibHON paboueit
POrpaMMBbl, PACTPEICIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, MPUHIIMITUAILHBIM BOIIPOCaM 00yYaronuecs
oOpamajuch  HEOJHOKPATHO. JTO  TMO3BOJSET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUYCCKUMU MOHSATUSIMH U HaBBIKAMU TIOCIIEIOBATENILHO U MOCTYMATENBHO, C
cOOJII0/IEHNEM MPUHITUTIA PEEMCTBEHHOCTH, @ HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUYECKHUX MPEJCTABICHUN 00YyYaronInuXcs, pacuiupsis U yriayomusis
e€, o0pa3ys MPOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycmoBus s auddepeHnManud  00ydeHHUs, MOCTPOEHUS
WHIUBUIYAbHBIX ~ 00pa3oBaTENbHBIX MpOrpamMM, OOECIeUuTh yriayOJaEHHOe
M3y4YeHHE T€OMETPHUH KaK COCTABJISIONIEH yaeOHOTo penmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMIUXCS K TMPOJODKCHUIO HW3YYCHUS MaTEMaTHUKH C
yaéToM BBIOOpa Oymymiel mpodeccun, obecrnednBasi MPEEMCTBEHHOCTh MEXKITY
o0uM 1 Ipo(eccoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 vaca: B 10 ximacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO0).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TOHSATHS ~ CTEepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B MPOCTPAHCTBE: IEpPECEKarolInecs,
napajulesibHble M CKpeluBamomuecss mnpsMble. [Ipu3Haku CKpelyBaronIuxcs
npsiMbIX. [lapanienbHOCTh NPSMBIX U IUIOCKOCTEN B IPOCTPAHCTBE: MapaiebHbIe
psIMbIE€ B POCTPAHCTBE, MAapPaLIEIbHOCTh TPEX MPSIMBIX, NapaJUICIbHOCTh MPSIMOM
U 1uiockoctu. [lapannenbHoe W LEHTpalbHOE NPOEKTHPOBAHUE, H300pakeHue
¢uryp. OCHOBHbIE CBOWCTBa MapauieNbHOrO NpoeKTHpoBaHusa. HM3obpakeHue
¢duryp B mapasuieqbHON MPOEKIUHU. YTIBI C COHAINPaBICHHBIMU CTOPOHAMM, YTOJI
MEXIy MPSMBIMU B TIpocTpaHCcTBe. [lapannenbHOCTh MIOCKOCTEN: mapaieiabHble
IUIOCKOCTH, CBOMCTBa napayIeIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IJIOCKOCTH: TETpadlp, Mapajuielenunes,
IOCTPOEHUE CEUEHUI.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMBbIE B
IPOCTPAHCTBE, NpsAMbIC MapajUlebHble U NEPIEHIUKYJApHbIE K MJIOCKOCTH,
NpU3HAK TNEPHEHAUKYJISIPHOCTH NPSIMOM U IUIOCKOCTH, TeopeMa O MpsMOil

NEPIEeHIUKYISPHOMI MJIOCKOCTH. OproroHanabHOe POEKTHUPOBAHUE.
[lepnieHauKyNIAp U HAKIOHHBIC: PACCTOSIHUE OT TOYKH JIO MJIOCKOCTH, PACCTOSHHE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmuss  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCTD  IUIOCKOCTEW: MPU3HAK  MEPIEHAUKYJSIPHOCTA  JABYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

Yriael B IMPOCTPAHCTBE: YIrOJl MEXIY NPSIMOW M IUIOCKOCTBIO, JIBYI'PAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpanHoro yria. CBoiicTBa IUIOCKUX U
JNBYIPAaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpansHuka. Ilpusma: N-yrosbHas
nmpu3Ma, IpsiMasi ¥ HaKJIOHHAS TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, NOpsIMOYTOJIBHBIM — MapajuleNIeNUIIel MW €ro  CBOMCTBA.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOrOrpaHHuka. Teopema OJinepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupammma: n-yronapHas mnHupamMuna,
npaBuiibHasE W yceu€HHas mnupamuabel. CBoiicTBa pébep U OOKOBBIX TIpaHelt
MPaBWIBHOM mupaMuibl. [IpaBuibHBIE MHOTOTpAaHHUKM: MpaBUJIbHAS TNpU3Ma U



[IpaBWIbHAs IHpaMUAa, IPABUIBHAS TPEYrolibHAas IHpaMuia WU IPaBUIbHBIN
TeTpa’ap, kyO. IlpenacraBieHne o NpPaBUWIBHBIX MHOTOIPAHHUKAaX: OKTajJp,
NOAEKad AP U UKOCAP.

Boluncnenue 5J€MEHTOB MHOTOTPAHHHMKOB: péOpa, AUaroHaliu, YrJbl.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOAAb OCHOBaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABWIBHOM MHUPaMHIIbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B NOPOCTPAHCTBE. JIEMEHTBI CUMMETPUM  IPABHJIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUSA NPaBUIbLHOMU
IAPaMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOpP, JIMHA HEHYJIEBOTO
BEKTOpa, BEKTOpPbl KOJUIMHEApPHbIC, COHAIIPABJIICHHbIE W IPOTHUBOIIOJIOXKHO
HaIlpaBJICHHbIC BEKTOPbI. PaBEHCTBO BEKTOPOB. JIEHCTBUS C BEKTOPAMU: CIIOKECHUE
Y BBIUMTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpA HA YUCIIO.
IlonsAaTHEe KOMILIAaHApHBIE BEKTOPBI. [IpH3HAaK KOMIUIAHApDHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOpaM.  IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. KoopaunaTtel BekTOpa. CBsA3b MEXAY KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YToJll MexAy Bekropamu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

11 KIJACC

TeJsia BpamueHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasylonue moBepxHocTed. Tenma BpamieHus:
WINHAP, KOHYC, YCEUYE€HHBIM KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxkeHue Ten
BpalleHHs] Ha TUIOCKOCTU. Pa3BépTka nmnuuapa u konyca. Cummerpus cepbl u
mapa.

O6béMm. OcHoBHBIE CcBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEME
MPSIMOYTOJILHOTO TMapajuienienumnena u ciuenctBus u3z He€. OO0BEM mpsMon wu
HAKJIOHHOW MPU3MBI, MWJIWHIPA, TUpaMHUIIbl U KoHyca. O0BEM 1Iapa M mapoBOTO
CEerMeHTa.

KoMOuHanuy Tenm BpamieHuss ¥ MHOTOTrpaHHUKOB. [Ipw3ma, BmucaHHas B
MWINHAP, OMHCAaHHAs OKojo unwuiauHApa. Ilepecedyenme cdepbl u mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WJIH TEJO
BpalEHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaaAb chepbl U e€ yJacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIONIAJEH MOBEPXHOCTEH
nonoOHeIx (uryp. IlpeobOpazoBanue mnogoOus, romoteTHs. Pemenue 3agad Ha
IJIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOIOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpaIllCHUs: CCUCHUS IIJIUNHAPA
(mapayiieIbHO M MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOHyca (TMapasuliesibHbIC
OCHOBAaHHUIO U MPOXOJSLIUE YEPe3 BEPIINHY), CEUSHHS 1Iapa, METOIbI MOCTPOEHUS
CEUYCHMI: METOJ CJIeIOB, METOJI BHYTPEHHEr0 MPOEKTUPOBAHUS, METOJ] MepeHoca
CEKYILIEeH MIOCKOCTH.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omepanuu  Haja  BekTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B mpoctpancTBe. KoopaunaTsl BekTopa. PaznosxkeHue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIM METOA MPU PEIICHUHU TEOMETPHUYECCKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHHMH. Buasl JBWKEHWI: TapauieNIbHBIM IEepPEeHocC,
[IEHTpajbHasl CUMMETpPHS, 3€pKalbHAas CHUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[Ipeobpazosanus nomodus. [Ipssmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJBbTATHBI OCBOEHHMSA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTb IPakKAAHCKOM MO3UIIMU 00YUaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxkIaHCKoro oOiiecTBa (BbIOOPHI, OMNPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTHYeCKOe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON TPaKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKONW MaTeMaTUKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUN B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH poccuiickoro Hapoaa, chOpMHUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, STUYECKOrO0 MOBEIEHHUSI, CBA3AHHOTO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIMTAHHUE

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PACCYKICHHH, BOCTIPUUMUYNUBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BoCIUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPUMEHITh MaTEMAaTUYECKHE 3HAHUS B
WHTEpEcax 3I0pOBOT0 U 0€30MacHOTO 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE MHUTaHWE, COAIAHCHUPOBAHHBIM PEKHUM 3aHATUU H
OTIbIXa, PETyJsipHas GpU3HUecKass aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepam  TpodecCHOHATBHON  NEATeNbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKOMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a/lady MaTeMaTUYE€CKON HAMIPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMUYECKOW KYJIbTYpbl, MOHUMAHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOJTHOM M COLMAIBHOM
Cpelbl, OCO3HaHUE II100AIBHOTO XapakTepa 3KOJIOTHYeCKUX MpoOIeM, OpUeHTAIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM IS pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpefbl, IJIaHUPOBAHHE IIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHKW, T[MOHUMaHUE
MaTeMaTHUYEeCKON HayKu Kak cdepbl YeJIOBEHYECKOH eSITeIIbHOCTH, ATaloB ¢
Pa3BUTHS ¥ 3HAYUMOCTH JUISI PAa3BUTHS [HUBWIN3AIMH, OBIQJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYEeCKOW KyJIbTYpOH KaK CpEJICTBOM IIO3HAHUS MU,
TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYIO M HCCICIOBATEIBCKYIO JIESITCIBHOCTh
WHJIMBUIYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MaTeMaTHYECKHUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMU, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUS JIJIsi 0000IEHNs U CPAaBHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIIN3A;

BOCIIpUHMMATh,  (OPMYJIMPOBaTH W  MPeoOpa3OBBIBATH  CYKICHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTHU, B3aUMOCBSI3U U IPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIONCHUIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBIBJICHHS 3aKOHOMEPHOCTEN U MPOTUBOPEUNN;

JeNaTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aK/IIOUCHUN, YMO3AKIIFOUYEHHUI IO aHAJIOTUU;

IIPOBOAUTH CAMOCTOSITEJILHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBATh apryMEHTAIUIO, TPUBOAUTD MPUMEPHI U
KOHTPIIPUMEPHI, 000OCHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BbIOMpaTh crmoco0 pemeHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJBKO
BapUAHTOB  pEIICHUs, BbIOMpaTh HaumOoJee TMOAXONAMUNA ¢ y4ETOM
CaMOCTOSITEJIbHO BbIJCICHHBIX KPUTEPUEB).

ba3oBble uccienoBaTe/ibCKie AeiiCTBUSA:



UCII0JIB30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpodIemy,
yCTaHaBIMBaTh UCKOMOE M JaHHOE, (OPMHUPOBATH T'MIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULINMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSATENBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIEIOBaHHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETLHO (OPMYJIIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPe3yjbTaTaM
MPOBEIEHHOTO  HAOJIOJIEHUS,  MCCIENOBAHMS,  OLIEHUBATh  JTOCTOBEPHOCTh
NOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpoliecca, a TaKXKE BBIIBUIaTh
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH A€QUIIMTH MH(OpMAIUK, TaHHBIX, HEOOXOMUMBIX JJi1 OTBETa Ha
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIIUIO U3 UCTOYHUKOB PA3JIMYHbBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh U MHTEPIPETUPOBATh HHPOPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh HH(OpMalMIO, MPEACTaBIATh €€ B pazIuyHbIX (opmax,
WLTIOCTPUPOBATH TpadUyEeCKu;

OLICHUBATh HaAEKHOCTh uHpopMauu o CaMOCTOATEIHHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuUKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE IelCTBUS

OO0menue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBUSIMH U
HEeIIMHA OOIIEHUS, SCHO, TOYHO, IPaMOTHO BBIpAXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M TUCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHS IO XOJy PEIICHHUs 3aJauyH,
KOMMEHTHPOBATH MOJIYUYCHHBIN Pe3ybTarT;

B XOJI¢ 0OCYXKJICHHsI 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOH TEMHI,
mpoOJieMBl, peIIracMoi 3ajadyd, BBICKA3bIBaTh WJCH, HAIlCJCHHBIE Ha TIOHMCK
pEIIeHUs, COIMOCTABIATh CBOM CYXKJICHHUS C CYXACHUSIMU JPYIHX YYaCTHUKOB
auajaora, oOHapy)KMBATh Pa3IMYMe W CXOJCTBO IO3UIIMNA, B KOPPEKTHOU (dopme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PaKCHHUSI;

MPEJICTABIATh PE3YJAbTAaThl PEIICHUS 3aJaud, SKCIIEPUMEHTA, UCCIIeI0BaHuUs,
MIPOCKTA, CaMOCTOSITEIHLHO BBIOMpATh (OPMAT BBICTYIUICHUS C YYETOM 3amad
MpEe3eHTAIIMU U OCOOEHHOCTEH ayIuTOPHUH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs ¢
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JEUCTBUNM M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJbTATOB, BIAJCTh
criocobamMu caMONPOBEPKH, CAaMOKOHTPOJISL Tpoliecca U pe3yibrara perieHus
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTb KOPPEKTHUBHI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB, JaHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTATA IIEJIM U YCIOBUSIM, OOBSICHSATH PUYHUHBI
JOCTHXKEHUSI WM HEJAOCTHXKCHUSI PE3yJbTaTOB JICSATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEJIbHOCTD:

MOHUMATh U HCIIOJb30BaTh MPEUMYIECTBA KOMAHIHON W WHIWBUYaJTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPTaHU3AIMI0O COBMECTHON pPabOThHI, paclpeneisaTh
BUIBl PAa0OT, JOTrOBapUBAThCA, OOCYXIAaTh MPOLECC M pe3ynbTaT padoThl,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (GopMax paboThl (0OCYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMB» W UWHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATH
KayeCTBO CBOETO BKJIaJla B OOUIUH MPOAYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKAMU B3aUMOJECHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca o0yJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIIeHNUH 337249 U MTPOBEICHUHA MAaTEeMAaTUYECKUX PACCYKICHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPUH M CIEACTBUS U3 HUX MPU PEIICHUH
T€OMETPUIECKUX 3a/1a4;

e KJIacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSIMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B MTPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

e CBOOOJIHO OMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMA B
IPOCTPAHCTBE: MEXIY NPSIMBIMH B TMPOCTPAHCTBE, MEXIY MPSIMON U
TUIOCKOCTHIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJIHO pAacrmo3HaBaTh OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3Ma,
nupamua, NpsMOYTOJIbHBIN Napajyiesnenunen, Kyo);

e KJIacCU(PUIMPOBATH  MHOTOIPAHHHMKHM, BbIOMpas  OCHOBaHMS IS
KJ1accuuKaIuu;

e CBOOOJHO ONEPUPOBATH TMOHATHSIMHU, CBSI3aHHBIMH C CEUYECHHUEM
MHOTOI'PaHHUKOB IJTIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
MPOCKTUPOBAHUE (DUTYP HA IMIIOCKOCTh, BBINOIHATH M300paxkeHus Guryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHMS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMU, BBHITIOTHSTH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TMOBEPXHOCTEM  MHOTOTPAaHHUKOB  (MpuU3Ma,
MUPaMH/Ia), TEOMETPUUECKUX TEJ C MPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LIEHTD,
OCb W TIUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OMNEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOUIUMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUS HaJl BEKTOPAMHU;

e pewmarh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKMX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IPU PEUICHUHA MAaTeMaTHYECKHUX 3a]1a4 NOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHMKALIMOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e W3BJICKaTh, MNPEOOPa30BbIBATH U MHTEPIPETUPOBATH HHPOPMAIMIO O
POCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaXx;

e TMPUMEHSATH TIOJIYYEHHbIE 3HAHMS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAIbHBIE CUTyallMd, MPUMEHSATh U3yYCHHBIC MOHITUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu COopMyIHPOBaHHOMN
npo0JIeMbl, MOJIETUPOBATh pEANbHBIC CUTYallMH Ha S3bIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENN C MCIOJb30BAHHMEM I€OMETPUUYECKHUX
NOHATUN W TEeOopeM, alrmapara aiareOpbl, peniaTh MPAKTUYECKUE 3a7auH,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEJTUYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTHUS T€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonny 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEPUPOBATH MOHATUSMHU, CBA3AHHBIMH C LMUJIUHIPUYECKOM,
KOHUYECKOM U Cc(hEepuyecKoil MOBEPXHOCTSIMHU, OOBIACHITH CIOCOOBI
MOJTYYCHHUS;

OTEPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C TEJIaMU BpallleHUs: IIUITUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tejla BpalleHus (IWIMHIAP, KOHYC, cdepa U 1mIap) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJacCcU(ULIHUPOBATh B3AMMHOE PAcIoyioKeHUe c(hephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI SJIEMEHTOB MHOTOTPAaHHUKOB W TeJl BpallleHHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
r€OMETPUYECKUX TeJl C IPUMEHEHUuEM (HopMyI;

CBOOOJTHO OINEPUPOBATH MOHATUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpalllCHHUS;

BBIUUCISITh COOTHOIIEHUSI MEX/y TUIOLIAASIMU MIOBEPXHOCTEN U 00bEMaMu
ITOJTOOHBIX TEI;

U300pakaTh H3ydaemble (QUTYpbl, BBINOIHATH (BBIHOCHBIC) IUIOCKHE
YepTeX U U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, HMHTEPIPETUPOBATH M TpeoOpa3oBbIBaTh HH(POPMAIIUIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOTHO OMIEPUPOBATH MOHSATUEM BEKTOP B MIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh IJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPANHAT;
pemaTh TEOMETPUUECKUE 33/1a4l HAa BBIYMCIICHHUE YIJIOB MEXKIY HPSIMbIMU
U IUIOCKOCTSIMHU, BBIYMCIEHHE PACCTOSIHUA OT TOYKH 1O IJIOCKOCTH, B
L€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOAa MIPHU PEIICHUH;
CBOOOJTHO OMEPHUPOBATH TOHATHSIMH, CBSI3aHHBIMU C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUN;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIIECHUS TPHU
NapajuyieIbHOM  NEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pPKaJbHOU
CUMMETPUH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus Moa00us;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpPAlEHUS: CEYEHUs LUINHIpA
(mapanienbHO U NEPHEHAUKYISIPHO OCH), CEYEHHUs KOHYyca (MapasuielibHbIe
OCHOBaHHIO U MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
HCII0JIB30BaTh METOJbl TMOCTPOCHMSI CEUEHUH: METOJ CIEIOB, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHUS;

MPUMEHSTh TeOMEeTpUYecKre (AKThI sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOINX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pewmarh 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUYECKUX BEJINYMH;

IPUMEHSATH MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CHUCTEMBI IIPU PELICHUH CTEPEOMETPUYECKUX 3aad;

IPUMEHATHh  TIOJIYyYCHHbIE  3HAHUS  HAa  IIPAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyalluH, IPUMEHATh U3yUYECHHBIC
MOHSATUs, TEOPEMBI, CBOWCTBA B IIPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MpoOOJIEMBbl,  MOJEIUPOBATH
peabHbIE CHUTyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCHOJb30BAHUEM TE€OMETPUYECKUX TIOHATUH H TEOPEM,
ammaparta anreOpbl, peniaTh MPaKTUYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEIIUYMH;

UMEThb TPEJICTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS T'E€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJOTH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnyecTBo yacos
Ne HaumeHoBaHue pa3/iesioB M TeM NPOrPaMMbI KontpoabHbie
n/n Bcero
padoThbI

1 BBenenne B ctepeoMeTpuio 23
2 B3anMHOe pacriosioskeHue MpsiIMBIX B IIPOCTPAHCTBE 6
3 [TapanienbHOCTh NPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE 8
4 [NeprieHAUKYIAPHOCTH MPSMBIX U TNIOCKOCTEW B IPOCTPAHCTBE 25
5 VYribl 1 paccTosHUS 16
6 MHororpaHHUKH 7
7 BekTops! B mpocTpaHcTBE 12
8 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS 3HAHUHT 5

OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102




11 KVIACC

KoaundecTBO 9acoB

Ne i/ HaumeHnoBaHue pa3esioB 1 TeM IPOrPaMMBbI Beero KontpoabHbie
padoThbI
1 AHanuTudeckas reoMeTpus 15 1
2 [ToBTOpEHue, 06001IEHNE U cUCTEMaTU3alus 3HaHUI 15 1
3 OO0BEM MHOTOTpaHHUKA 17 1
4 Tena Bpaienus 24 1
5 [Tnomaau moBepXHOCTU U 0OBEMBI KPYTIIBIX Tell 1
6 JIBoxeHust 1
7 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIMS 3HAHUT 17 2
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
Koun4yecTBo yacos
Ne DJIeKTpOHHbIe HU(pPoOBHIE
Tema ypoka KonTtpoJbHbie
n/n Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThbI

OcHoBHBIE TTpaBUJIa U300paXKEHUs HA PUCYHKE TNIOCKOCTH, .

1 P P PHEYH https://resh.edu.ru/subject/17/10/
napajuleNbHbIX IPSIMBIX (OTPE3KOB), CEpEANHBI OTPE3Ka
[TonsaTus: nepecekaronuecs MmIOCKOCTH, MEPECEKAIOIINECS .

2 P B P B https://resh.edu.ru/subject/17/10/
MpsiMast ¥ THIOCKOCTh; TIOJIYIIPOCTPAHCTBO
[TonsaTus crepeoMeTpun: TOYKa, IpsMasi, IIOCKOCTb,
npocTpancTBo. OCHOBHBIE TIPABHIIA H300pAXKEHUS HA PUCYHKE .

3 POCIp P P pHeyH https://resh.edu.ru/subject/17/10/
IJIOCKOCTH, MapayiebHBIX MPSAMBIX (OTPE3KOB), CEPEIMHBI
oTpe3Ka
[TonsTHs: mepecekaronuecs MIOCKOCTH, IEPeCceKaouecs .

4 P B P B https://resh.edu.ru/subject/17/10/
npsiMasi ¥ MI0CKOCTh; OJIYIPOCTPAHCTBO
MHororpanHuKH, H300pa)KeHHe MPOCTEHIINX .

5 P P P https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBEHHBIX (PUTYDP, HECYIIECTBYIOIINX 00BEKTOB
MHororpaHHuKH, H300pa)KeHue MPOCTEHIINX .

6 P P P https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBEHHBIX (DPUTYP, HECYIIECTBYIOIIHNX 00BEKTOB

7 AKCHOMBI CTEPEOMETPUH U TIEPBBIC CIEACTBUS U3 HUX https://resh.edu.ru/subject/17/10/

8 AKCHOMBI CTEPEOMETPUH U TIEPBBIC CIEACTBUS U3 HUX https://resh.edu.ru/subject/17/10/
AKCHOMBI CTEPEOMETPUHU U TIEPBBIE CIEACTBHS U3 HUX.

9 CrniocoOblI 3a/1aHUS IPSIMBIX U TNIOCKOCTEN B IPOCTPAHCTBE. https://resh.edu.ru/subject/17/10/
O603HaueHus IPSIMBIX U TIOCKOCTEH
N3o00paxkenue ceyeHuit mipaMuabl, Kyda v MpU3Mbl, KOTOPbIE

10 MPOXOJAT yepe3 ux pédpa. M3o0pakeHue nepecedyeHus https://resh.edu.ru/subject/17/10/

TOJIYYCHHBIX ILIOCKoCTel. P aCKpalrMBaHNEC NMOCTPOCHHBIX




CEUYEHUI pa3HbIMU LIBETAMH

11

N3o06pakenue ceueHnit nupamMuIbl, Kyda v mpu3Mbl, KOTOpbIE
IpOXOJAT Yepes ux péopa. M3zo0paxxeHue nepecedeHus
MIOJIY4YEHHBIX IUIOCKOCTEN. PackpammBanue NoCTpOEHHBIX
CEYECHMM Pa3HbIMM LIBETaMU

https://resh.edu.ru/subject/17/10/

12

N300paxkenue ceueHnil nupamupl, Kyda v pu3Mbl, KOTOPbIE
MPOXOJAT yepe3 ux péopa. M3o0pakenne nepecedeHus
MIOJTYYEHHBIX IUIOCKOCTEN. PackpammBanue NoCTpOEHHBIX
CEYECHMI pPa3HbIMU LIBETaMU

https://resh.edu.ru/subject/17/10/

13

N300paxkenue ceueHnil nupamupbl, Kyda v Mpu3Mbl, KOTOPbIE
MPOXOAT Yepe3 ux péopa. M3o0pakeHne nepecedeHus
MOJTYYEHHBIX IUIOCKOCTEMN. PackpammBanyue NOCTPOEHHBIX
CEYECHMI Pa3HbIMM LIBETaMU

https://resh.edu.ru/subject/17/10/

14

Merton cnenoB sl MOCTPOSHUS CEUYECHHI

https://resh.edu.ru/subject/17/10/

15

Merton cnenoB st mocTpoeHus ceuennii. CBoiicTBa
MEePECEUCHU I MPSAMBIX U IIJIOCKOCTEH

https://resh.edu.ru/subject/17/10/

16

Merton cnenoB s mocTpoeHus ceuenuii. CBoiicTBa
MEePECEUCHU I MPSAMBIX U MJIOCKOCTEH

https://resh.edu.ru/subject/17/10/

17

[TocTpoenue ceyenwuii B mupamuie, Kyoe mo TpéM Toukam Ha
pébpax. Co3nanue BEIHOCHBIX YEPTEKEH U 3aIUCh IIaroB
MTOCTPOCHUS

https://resh.edu.ru/subject/17/10/

18

[TocTpoenue ceuenwuii B mupamuie, Kyoe mo TpéM TouKam Ha
pe€bpax. Co3nanue BEIHOCHBIX YEPTEKEH U 3aIUCh IaroB
MTOCTPOCHUS

https://resh.edu.ru/subject/17/10/

19

ITocTpoenue ceuenuii B mupamuze, Kyoe o TpéM ToUkaM Ha
pébpax. Co3iaHre BEIHOCHBIX YEPTEXkKEH U 3alUCh 11aroB
MIOCTPOCHHUS

https://resh.edu.ru/subject/17/10/

20

[TocTtpoenue ceuenuil B nupamuze, Kyoe 1o TpéM ToukaM Ha

https://resh.edu.ru/subject/17/10/




pe€opax. Co3nanue BRIHOCHBIX YEPTEIKEH U 3aIUCh IaroB
MOCTPOCHUS

21

IToBTOpenue manumerpun: Teopema 0 IPONOPLIUOHAIBHBIX
orpeskax. [logoOue TpeyroisHIKOB

https://resh.edu.ru/subject/17/10/

22

[ToBTopenue mnanumerpun: Teopema Menenas. PacueTsl B
CEUYEHHUSIX HAa BBIHOCHBIX uepTexkax. Mctopus pazButus
IUIAHUMETPUU U CTEPEOMETPHUH

https://resh.edu.ru/subject/17/10/

23

KonTponbnas pabora "Akcruomsl crepeomerpun. Ceuenus"

https://resh.edu.ru/subject/17/10/

24

B3anMHOE€ pacnoiokeHue npsiMbIX B IPOCTPAHCTBE.
CkpemuBaromuecs npsiMele. [Ipu3Haky ckpemuBaronmuxcs
npsMbIX. [TapanenbHble TpsiMbIE B IPOCTPAHCTBE

https://resh.edu.ru/subject/17/10/

25

Teopema o cyiiecTBOBaHUM U €MHCTBEHHOCTH MPSMOi
MapajuieIbHON JAHHOW MPSIMOM, MPOXOIAIIEN Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKaIIeH Ha TaHHOU npsmoil. Jlemma o
MEePECCUCHUH NapAIIEIBbHBIX IPSIMBIX IIIOCKOCTHIO

https://resh.edu.ru/subject/17/10/

26

[TapannensHOCTH TpeX NMpsAMBIX. Teopema o TpEx
napajuleNbHBIX IPSIMbIX. Teopema 0 CKpelnBaroIuXCs
MPSIMBIX

https://resh.edu.ru/subject/17/10/

27

[TapannensHoe npoekTupoBanue. OCHOBHBIE CBOMCTBA
NapajuiesIbHOTO MPOoeKTUpoBaHus. M300paxkeHue pa3HbIxX
¢buryp B napamienbHON IPOEKIUU

https://resh.edu.ru/subject/17/10/

28

HeHTpaJ'ILHaH IIPOCKI M. Vronc COHaITpaBJICHHBIMHA
CTOpPOHAaMU. Yron MCKAY IMPAMBIMHA

https://resh.edu.ru/subject/17/10/

29

3azla111/1 Ha JOKa3aTCJIbCTBO U UCCIAICAOBAHNC, CBA3aHHBIC C
PACIIOJIOKCHUEM IIPAMBIX B ITPOCTPAHCTBE

https://resh.edu.ru/subject/17/10/

30

IloHsTus: nmapajisieJIbHOCTb HpﬂMOfI " IJIOCKOCTH B
IPpOCTPaHCTBC. HpI/I3HaK napajjiCJIbHOCTU HpﬂMOﬁ n
mIockoctu. CBOMCTBA napajisieJIbHOCTH HpHMOﬁ " IJIIOCKOCTHU

https://resh.edu.ru/subject/17/10/




31

I'eomeTrpuueckre 3a1aun Ha BBIYUCIIEHUE U I0KA3aTEIbCTBO,
CBSI3aHHbIE C [1APAJIJIEIIBHOCTBIO MPSAMBIX U INIOCKOCTEN B
MIPOCTPAHCTBE

https://resh.edu.ru/subject/17/10/

32

ITocTpoenue ceueHus, IPOXOAAIIEro Yepe3 JaHHYI0 IIPSIMYIO
Ha 4EepTEKE U MTapaJUICIbHOrO APYroy npsamoii. Pacuér
OTHOILIEHUH

https://resh.edu.ru/subject/17/10/

33

[TapamienpHas MpoeKysl, IPUMEHEHHE JUIsl IOCTPOECHHUS
cedyeHuil kyda u napamuienenumnena. CBoiicTBa
napajuieNienumne/1a U IpU3MbI

https://resh.edu.ru/subject/17/10/

34

[TapamensHble TI0cKOCTH. [Ipu3HAKK NApAIIIENBHOCTH IBYX
IIJIOCKOCTEMN

https://resh.edu.ru/subject/17/10/

35

Teopema o napamienbHOCTH U €IMHCTBEHHOCTH TIOCKOCTH,
MPOXOJAIIEH Yepe3 TOUKY, He MPUHAICIKAIYIO TaHHOU
IJIOCKOCTH U CIEACTBUS U3 HEE

https://resh.edu.ru/subject/17/10/

36

CaolicTBa napajuieNIbHbIX IJIOCKOCTEN: O MapaJuIeTbHOCTH
MPSIMBIX TIEpECeUeHus MPH MePeceueHU N IBYX MapauieIbHbIX
IJIOCKOCTEMN TpeThen

https://resh.edu.ru/subject/17/10/

37

CBoiicTBa mapaylyIeIbHBIX TUIOCKOCTEH: 00 OTpe3Kax
NapajuIeNbHBIX IPSIMbIX, 3aKITIOUEHHBIX MEX]TY
napajuiebHBIMU IIOCKOCTSAMU; O MIepeceYeHUH MPsMOii ¢
JBYMsI TAPAILIEIIbHBIMU TIOCKOCTSIMH

https://resh.edu.ru/subject/17/10/

38

[ToBTopenue: Teopema [ludaropa Ha miaockoctu

https://resh.edu.ru/subject/17/10/

39

HOBTOpeHI/IeZ TPUTOHOMETPUA NTPAMOYT'OJIBHOT'O
TPEYroJIbHUKa

https://resh.edu.ru/subject/17/10/

40

CBoiicTBa Ky0a 1 MPsIMOYT'OJILHOTO NapajieNenuneaa

https://resh.edu.ru/subject/17/10/

41

Brrunciaenue qiuH OTPE3KOB B KyGe U IpAMOYT'OJIbHOM
apaJiIeJICIuIcac

https://resh.edu.ru/subject/17/10/

42

HepHeH,Z[I/IKYJBIpHOCTB HpHMOﬁ " IJIOCKOCTH. HpI/ISHaK

https://resh.edu.ru/subject/17/10/




NECPHNCHAUKYIAPHOCTHU HpﬂMOfI " IJIOCKOCTH

[TepnieHAMKYISAPHOCTD NPSIMOM U TIOCKOCTU. [Ipr3Hak

43 . https://resh.edu.ru/subject/17/10/
MEPIEHIUKYIIPHOCTH MPSAMON U INIOCKOCTH
Teopema o cyiiecTBOBaHUU U €AMHCTBEHHOCTH MPSIMOH,

44 MPOXOJSIIEN Yepe3 TOUKY IPOCTPAHCTBA U https://resh.edu.ru/subject/17/10/
MEPIEeHIUKYIIPHON K MIIOCKOCTH
I1 .

45 FIOCKOCTH H TIEPHCHANKYIAPHBIC HM HPAMBIC B https://resh.edu.ru/subject/17/10/
MHOTOTpPaHHUKAX
I1

46 FIOCKOCTH H TIEPCHANKYIAPHBIC HM HPAMBIC B https://resh.edu.ru/subject/17/10/
MHOTOTpaHHUKAX

47 [MeprieHauKyasp U HaKJIOHHas. [TocTpOeHNE TIEPIEHIUKYJISIpa https://resh.edu.ru/subject/17/10/
13 TOYKH Ha MPSIMYIO
IT I .

48 epreHIUKYIsAp U HakiloHHas. [locTpoeHue nepneHauKynspa httos://resh.edu.ru/subiect/17/10/
13 TOUKH Ha MPSIMYIO

49 Teopema o Tpéx mepneHANKYsApax (MpsMast © 0OpaTHast) https://resh.edu.ru/subject/17/10/

50 Teopema o Tpéx mepneHANKYsIpax (MpsMast 1 0OpaTHast) https://resh.edu.ru/subject/17/10/

51 Yroa Mexay CKpelBatoIMMUCS TPIMbIMU https://resh.edu.ru/subject/17/10/
II .

52 OUCK TICPHERIHRYIAPHBIX Hpﬂfq B € TOMOTIBIO https://resh.edu.ru/subject/17/10/
MEPIEeHIUKYIIAPHBIX MIIOCKOCTEH

53 OpToroHanabHOE MPOCKTUPOBAHUE https://resh.edu.ru/subject/17/10/

54 [TocTpoenue ceuenuii Ky6a,u MPU3MBI, TPABUIILHOM MUPAMHU/IBI htts://resh.edu.ru/subject/L7/10/
C TIOMOIIIbIO OPTOTOHATBHON MIPOEKIIUU

55 [TocTpoenue ceuenuii Ky6a,v MPU3MBI, IPABUIILHOMN MUPaAMUIbI htts://resh.edu.ru/subject/L7/10/
C TIOMOIIIBIO OPTOTOHAIBHON NIPOEKINN

56 Cummerpus B HpOCTp@f—ICTBC OTHOCHUTEJIBHO INIOCKOCTH. https://resh.edu.ru/subject/17/10/
[Inockocty cUMMETpPUI B MHOTOTPAaHHUKAX

57 [Ipu3Hak nepneHauKyIIpHOCTH IIPAMOM U INIOCKOCTH KaK https://resh.edu.ru/subject/17/10/




CJICACTBHUC CUMMCTPUHU

[IpaBunpHBIE MHOTOTPAHHUKH. PacyéT pacCTOSIHUNA OT TOUKH

58 https://resh.edu.ru/subject/17/10/
IO INIOCKOCTH
IIpaBuibHBIe MHOTOTPAaHHUKN. PacuéT paccTOIHUN OT TOUKH .

59 p P p https://resh.edu.ru/subject/17/10/
IO INIOCKOCTH
CrocoOsI omyc epIe iC e c .

60 m PLOTYCTHTE T pu " HHHK}jMpH MMMETpHA, CABHE https://resh.edu.ru/subject/17/10/
TOYKH TI0 TapaJIJIIBbHON TIPSIMO

61 CnBur 1o HenmapayIeabHOU MPSMON, H3MEHEHHUE PAaCCTOSTHUIN https://resh.edu.ru/subject/17/10/
KourpoabHaas padora "B3anMHO€e pacIioyioKeHNe IPSIMBIX U .

62 P . P " P P https://resh.edu.ru/subject/17/10/
TJIOCKOCTEHN B TMIPOCTPAHCTBE
[ToBTOpEHME: Yyroy MEeX Ty NMPSIMBIMUA Ha TIJIOCKOCTH,

63 TPUTOHOMETPHS B IPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpeMa https://resh.edu.ru/subject/17/10/
KOCHHYCOB
TloBTOpEHME: YroiI MEXAY CKPEIIUBAIONIUMUCS IPIMBIMHU B .

64 p T ALy CKpett = p https://resh.edu.ru/subject/17/10/
MPOCTPAHCTBE
T'eoMeTpryeckye MeTOIbI BEIYMCICHUS VIJIa MEXK .

65 P a yr o https://resh.edu.ru/subject/17/10/
MPSAMBIMU B MHOTOT'paHHUKAaX

BYIrpaHHBINA yroJi. CBOMCTBO JIMHEUMHEIX YIJIOB ABYI'PAHHOI'O .

66 Hleyrp T yr ABYTP https://resh.edu.ru/subject/17/10/
yriia
IlepnenmukyiagpHble II0CKOCTU. CBOMCTBA B3aUMHO .

67 PHCHIIKY AP . https://resh.edu.ru/subject/17/10/
MEePIEHIUKYIISPHBIX INTIOCKOCTEN
[Ipu3Hak nepneHANKYyIIPHOCTH IJIOCKOCTEH; Teopema o

68 MPsIMOM NIEPECEUEHHUs IBYX IIOCKOCTEN NMEePIEHINKYISIPHBIX https://resh.edu.ru/subject/17/10/
TPEThbEH MIOCKOCTH
II 7 : KyO; .

69 p HVM OYTOJILHBI MAPATIICICIHTIEN, KYD, HIMEPEHHA, https://resh.edu.ru/subject/17/10/
CBOMCTBA MPSMOYTOJIbHOTO MapasuielienuIe1a
TeopeMa 0 IUaroHajy NPSAMOYTOJILHOTO MapallielIenuIIe a u .

70 p g PAMOYT p a https://resh.edu.ru/subject/17/10/

CIIEICTBUE U3 HEE




CrepeoMeTpHuueckre U IPUKIAAHbIE 3a]Ja4l, CBA3aHHBIE CO

71 1 https://resh.edu.ru/subject/17/10/
B3aMMHBIM PACIOJIO0KEHUEM MPSIMbBIX U TNIOCKOCTH
IToBTOpEHME: cKpe

72 BTOPEHHGE: CRPCIIHMBAIOTIHECH IPAMBIC, NAPRITICILHALE 1 https:/resh.edu.ru/subject/17/10/
IJIOCKOCTH B CTAaHJAPTHBIX MHOTOTPAaHHUKAX
[Tapa napaienbHbIX IIOCKOCTEN Ha CKPELIMBAIOIIMXCS

73 MPSAMBIX, PACCTOSIHUE MEXY CKPEIIMBAOIIUMUCS IPSIMBIMH B 1 https://resh.edu.ru/subject/17/10/
MPOCTBIX CUTYAIUAX
P o

74 aCCTOSIHHME OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSIMOM 1 htts://resh.edu.ru/subject/L7/10/
JI0 TIJIOCKOCTHU
B o

75 BIHCICHES PACCTOTHIH MEAILY CermH%a}omHMmﬂ 1 https://resh.edu.ru/subject/17/10/
MPSIMBIMHU C TIOMOIIBIO TIEPIICHAUKYIISIPHON TIOCKOCTH
TpéxrpanHblii yroj, HEpaBeHCTBA I TPEXTPAHHBIX YIJIOB.

76 Teopema IIudaropa, TeopeMbl KOCHHYCOB U CUHYCOB JJIS 1 https://resh.edu.ru/subject/17/10/
TPEXTPAHHOTO yIJja
Oneme i :

77 JIEMEHTHI C(heprUUeCcKOi TeOMETPUU: T€01e3NUECKUE JTUHUU 1 httos://resh.edu.ru/subject/17/10/
Ha 3emie

78 KonTtponbHas padota "Yribsl u paccTosHus" 1 https://resh.edu.ru/subject/17/10/

79 CucreMaru3zanus 3HaHUK "MHOTOTpaHHUK U €T0 3JIEMEHTHI" 1 https://resh.edu.ru/subject/17/10/

80 [Tupamuna. Buasl nupamu. [lpaBuibHas nupamuaa 1 https://resh.edu.ru/subject/17/10/

81 [Tpusma. IIpsimas u HaknoHHas npu3Mebl. [IpaBuibHas npusma 1 https://resh.edu.ru/subject/17/10/
IT i 7 .

82 DAMOH HApaIICICIIIIEN, NPAMOTOIBHEM 1 https://resh.edu.ru/subject/17/10/
napajuieNnenumnesa, Kyo

83 Brinykneie MHOrorpannuku. Teopema Diinepa 1 https://resh.edu.ru/subject/17/10/
B .T 6); I .

84 BIMYKJIbIe MHOTOTpaHHUKU. Teopema Diinepa. [IpaBunsHbie 1 htts://resh.edu.ru/subject/L7/10/
Y TIOJTYTIPaBUJIbHBIE MHOTOTPAHHUKHU

85 KonTposnpHast padota "MHOrorpaHHUKHN" https://resh.edu.ru/subject/17/10/

86 [ToHATHE BEKTOPA HA MIJIOCKOCTH U B IIPOCTPAHCTBE 1 https://resh.edu.ru/subject/17/10/




87 CyMMa BEKTOpOB 1 https://resh.edu.ru/subject/17/10/
88 Pa3zHocTh BEKTOPOB 1 https://resh.edu.ru/subject/17/10/
89 [TpaBwiio napasurenenumena 1 https://resh.edu.ru/subject/17/10/
90 YMHOXeHHEe BEKTOpa Ha YUCIIO 1 https://resh.edu.ru/subject/17/10/
01 Pa3JIO)IiCHI/Ie BEKTOpa 10 0a3ucy TpEX BEKTOPOB, HE JICHKAIIHX 1 httos://resh.edu.ru/subject/17/10/
B OJIHOH TUTOCKOCTH
92 CkansipHO€ POU3BE/ICHUE 1 https://resh.edu.ru/subject/17/10/
93 Brruucnenue yriia Mex 1y BEKTOpaMu B MPOCTPAHCTBE 1 https://resh.edu.ru/subject/17/10/
94 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1 https://resh.edu.ru/subject/17/10/
95 [Ipocreiimue 3a1a4n ¢ BEKTOpaMu 1 https://resh.edu.ru/subject/17/10/
96 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1 https://resh.edu.ru/subject/17/10/
97 [Ipocreiimue 3a1a4n ¢ BEKTOpaMu 1 https://resh.edu.ru/subject/17/10/
98 O0001IeHne U cucTeEMaTU3alis 3HAHUN 1 https://resh.edu.ru/subject/17/10/
99 O0001IeHne U cucTeEMaTU3alis 3HAHUHA 1 https://resh.edu.ru/subject/17/10/
100 Hrorosas koHTpoJbHAs paboTa 1 https://resh.edu.ru/subject/17/10/
101 Hroropas koHTpoOJIbHAs paboTa 1 https://resh.edu.ru/subject/17/10/
102 O00011IeHne U cucTeEMaTU3alus 3HAHUN 1 https://resh.edu.ru/subject/17/10/
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102




11 KVIACC

KoaundecTBO 9acoB

Nen/m | Tema ypoka KonTpoibHbie
Bcero
padoThbI
1 [ToBTopenue Tems! "KoopauHaTsl BEKTOpa Ha INIOCKOCTH U B IPOCTpaHCTBE" 1
2 [ToBTOpenue Tems! "CkaliipHOE IPOU3BEAEHNE BEKTOPOB" 1
3 [ToBTOpenue Tems! "Borunicienue yria Mexy BEKTOpaMH B IPOCTpaHCTBE" 1
4 [ToBTOpenue Tems! "YpaBHeHHE MPSMOM, TPOXOSIIEH Yepe3 1Be TOUKU" 1
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, YpaBHEHUE INIOCKOCTH B OTPE3KaxX 1
6 YpaBHEHHE MIOCKOCTH, HOpMaJlb, YpaBHEHUE INIOCKOCTH B OTPE3KaxX 1
7 BekTopHoe mpousBeneHne 1
8 JluneliHbIe HEPABEHCTBA, JIMHEHHOE TPOTPaMMHUPOBAHHNE 1
9 JluneliHbIe HEPABEHCTBA, JIMHEHHOE TPOTPaMMHUPOBAHUE 1
10 AHaTUTHYECKHE METOIbI pacy€Ta yriia MeXy MPsSMBIMA B MHOTOTpaHHUKAX 1
11 AHaNUTUYECKUE METOIbI pacuéTa yriia MeX/]1y IJIOCKOCTAMHU B MHOTOTpaHHHKAX 1
12 ®dopmyna pacCTOSHUS OT TOUKH JI0 TNIOCKOCTH B KOOpJIMHATaX 1
13 Haxosxienne paccTosTHUN OT TOYKH JI0 TIJIOCKOCTH B KyOe 1
14 HaxoxpaeHnue pacctosiHuil OT TOYKHU A0 TUIOCKOCTH B MIPaBHIIBHON MHUpaMUe 1
15 KonTtponbHas padoTa "AHaauTHdecKas reoMmeTpus’” 1 1
16 CeueHrsi MHOTOTPAaHHUKOB: CTaHIApTHBIE MHOTOTPAHHUKHU 1
17 CedeHusi MHOTOI'PAaHHUKOB: METO/T CIEJI0B 1
18 CeyeHnsi MHOTOTPAaHHUKOB: CTaHAAPTHBIC TUIOCKOCTH, TIEPECEUCHHS TPSIMBIX U 1
IIJIOCKOCTEMN
19 [TapannensHble MpsSMbIE U TUIOCKOCTH: MapallieIbHbIE CEYSHUS
20 [TapannensHblie MPsSMbIE U TUIOCKOCTH: pacy€éT OTHOIICHUN




21 [TapannenbHble TPsIMbIE U IJIOCKOCTH: YTJIbl MEXKIY CKPEIIUBAIOIIMUMUCS MPSIMBIMHU 1

29 [lepnenukynsipHbIe TPSAMBIE U MNIOCKOCTHU: CTAHIAPTHBIE APhl IEPIEHINKYISIPHBIX 1
TJIOCKOCTEH M MPSMBIX, CAMMETPHH MHOTOTPAaHHUKOB

23 [TepnienqukynsipHbIE IPSMBIE U TUIOCKOCTH: TEOPEMa O TPeX MePHEHANKYIIpax

24 [TepnieHIUKYIIIpHBIC IPSAMBIC U TUIOCKOCTH: BBIYMCICHUS JUTMH B MHOTOT'PaHHUKAX

o5 [ToBTOpEHME: MO MHOTOYTOJIBHUKOB, (DOPMYITBI JUIS TUIOIIAIeH, COOOpaKeHuUs 1
mo00us

26 [ToBTOpEHME: MO MHOTOYTOJIBHUKOB, (DOPMYITBI JUTs TUIOIIAIeH, COOOpaKeHuUs 1
mo00us

97 [ToBTOpEHME: TIIOMIAAN MHOTOYTOJIBHIUKOB, (POPMYIIBI JUIS TUIOIIAIeH, COOOpaskeHUS 1
noxoous

28 [Inomany ceyeHNI MHOTOTPAaHHHMKOB: IIJIOMIAN TTOBEPXHOCTEN, pa3pe3aHus Ha YaCTH, 1
cooOpakeHHs TI0100us

29 [Inomany ceyeHnii MHOTOTPaHHUKOB: TUIONIAU TTIOBEPXHOCTEH, pa3pe3aHus Ha YacTH, 1
cooOpakeHHs TI0100us

30 KonTtponbras padota "[loBTOpeHNE: MHOTOTPaHHUKH, CEUYEHUSI MHOTOTPaHHUKOB" 1

31 O06bEM Tema. O0BeM PSAMOYTOJIBHOTO MapajuieienuIe/1a 1

32 3amauu 00 yaBoeHUH Kyba, 0 KBajpaType KyOa; 0 TPUCEKIIUH yIiia 1

33 CrepeoMeTpHrueckue 3a/1auu, CBA3aHHbIE C 00bEMOM MPSAMOYTOJILHOTO Mapaljiesienumneaa 1

34 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C BRIYUCICHUEM 00bEMa MPSIMOYTOJILHOTO 1
napasuieNienuneaa

35 OO0BEM MIPAMOI TPU3MBI

36 CrepeoMeTpHruecKue 3a/1auu, CBA3aHHbBIE C BBIYUCICHUEM 00bEMOB MPSIMON MTPU3MBI

37 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C 00BEMOM MPSIMOU MPU3MBI

38 Brruncnenue 00bEMOB TeN ¢ TOMOIIBIO ONpeAeEHHOro nHTerpana. O0bEM HAKJIOHHOM 1
TIPU3MBI

39 Brruncnenue 00bEMOB TeN ¢ TOMOIIBIO ONpeeEHHOr0 nHTerpana. O0bEM MupamMu bl 1




40 dopmyna 00bpéma nupamuabl. OTHOIIEHHE 00HEMOB MTUPAMHU/T C OOIIUM YIIIOM 1

41 ®opmyna 06bpéMa rpamupl. OTHOIIEHHE 0OBEMOB TUPAMHUJL C OOIIUM YTIIOM 1

42 CrepeomeTpuiecKue 3a/1auu, CBI3aHHbIE ¢ 00bEMAMK HAKIIOHHOW TTPU3MBbI 1

43 CrepeomeTpriecKue 3a/1a4u, CBI3aHHbIE ¢ 00bEMaMU MUPAMU/IBI 1

44 [Mpuknanaeie 3anaun mo Teme "OO0BEMBI TN, CBA3aHHBIC ¢ 00bEMOM HAKIIOHHOW MTPHU3MBI 1

45 [Ipuknanueie 3anaun no teme "OOBEMBI TEN", CBA3aHHBIE C 00BEMOM MUPAMUIbI 1

46 [Ipumenenne 06bEMOB. Briunciienne paccTostHUS 10 MIIOCKOCTH 1

47 KonTponsnas padora "O6béM MHOTOrpaHHHKA" 1

48 HunuHapudeckas TOBEPXHOCTh, 00pa3yIonue NUINHAPUIESCKONW ITOBEPXHOCTH 1

49 Hunuuap. [psamoit kpyrosoi nunusAp. [1nomans noBEpXHOCTH HUIMHAPA 1

50 Konndeckas moBepXxHOCTh, 00pa3yromiue KoHnIeckoi nosepxuoctu. Konyc 1

51 Ceuenne KOHYycCa TUIOCKOCTBIO, TAPAIIETHFHOM TIIOCKOCTH OCHOBAHUS 1

52 VYceu€nnsiii konyc. M300paxeHne KOHYCOB U YCEUEHHBIX KOHYCOB 1

53 [Tmomanps 60KOBOM MOBEPXHOCTH | TIOJHOM MOBEPXHOCTH KOHYCA 1

54 [Tmomane 60KOBOYM MOBEPXHOCTH | TIOJHOM MOBEPXHOCTH KOHYCA 1

55 CrepeoMeTpHuueckre 3a/1laui Ha JOKa3aTebCTBO U BHIYHCIICHUE, IOCTPOCHUEM CEUCHUIA 1
UWINHJPA, KOHYyca

56 CrepeoMeTpHuueckre 3aa4ui Ha JOKa3aTeIbCTBO U BHIYHUCIICHHE, TIOCTPOCHUEM CEUCHUN 1
UWINHJPA, KOHYyca

57 [Ipuknanueie 3a1a4M, CBSI3aHHBIC C IIMIUHIPOM

58 [Ipuknanueie 3a1a4M, CBSI3aHHBIC C IIMIUHIPOM

59 Cdepa u map

60 Ilepeceuenue cepsl 1 mapa c miockoctero. Kacanue mapa u cdepsl miockoctsro. Bua u 1
n300pakeHue mapa

61 Ilepeceuenue cepsl 1 mapa c miockocteto. Kacanue mapa u cdepsl miockocTsio. Bua u 1

n300pakeHue mapa




62

VYpasuenune chepsl. [Tnomans chepsr u e€ gacre

63 Cummerpus cdepsl 1 mapa

64 CrepeoMeTprUecKre 3aJIa4M Ha JOKA3aTeILCTBO U BEIYHCIICHUE, CBSI3aHHBIC CO Chepoid U 1
1apoM, MOCTPOCHUEM UX CEUYCHHH TIOCKOCTHIO

65 CrepeoMeTprUecKre 3a/1a4d Ha JOKA3aTeILCTBO U BEIYHCIICHUE, CBSI3aHHBIC CO Chepoid U 1
1apoM, MOCTPOCHUEM HX CEUYCHHH TIOCKOCTHIO

66 [Tpuknamaeie 3a1a4n, CBsI3aHHBIC CO c(hepoid U IapoM 1

67 [ToBTOpEHUE: OKPY)KHOCTH HA TIIOCKOCTH, BEIYHCIICHHS B OKPY)KHOCTH, CTaHIapTHBIC 1
moaoous

68 Pa3znnynble kOMOMHALIMY TEJ BpallleHUs U MHOTOTPaHHUKOB 1

69 3amaun o Teme "Teira M TOBEPXHOCTH BpanicHus" 1

70 3agauu o TeMe ""Tena u MOBEpXHOCTH BpaleHus " 1

71 KonTtponbHas padota "Tena u mOBEpXHOCTH BpalieHHs " 1

72 O6bEM mumuHApa. Teopema 06 00bEME PSIMOTO IIUITUHIPA 1

73 Brruucnenue o06EMOB TeN ¢ MOMOTIIBIO onpeieIéHHOro nHTerpaia. O0bEM KoHyCca 1

74 [Tmomaamn 60KOBOM ¥ MOJTHOM MOBEPXHOCTH KOHYCA 1

75 CrepeoMeTprYECKHUE 3a/1a4M, CBA3aHHBIC C BRIYUCIICHHEM 00BEMOB ITUJIMH/IPA, KOHYCa 1

76 [Tpuknagaeie 3agaun 1Mo Teme "OOBEMBI U TUIOIIAIN IOBEPXHOCTEH Tem" 1
O06bEM mrapa u mapoBoro cektopa. Teopema 06 06béMe mapa. [nomanp chepsl.

77 CrepeoMeTpHYECKHUE 3aJ1a4H, CBI3aHHBIC C BEIYMCICHHEM 00BEMOB I1apa, MapoBOIoO 1
CEerMeHTa U IIapOBOTO CEKTOpa

78 [Tpuknagaeie 3agaun 1mo TeMe "OObEMBI Ten", CBI3aHHBIC ¢ 00BEMOM I1apa ¥ IUIOIIAIbI0 1
cdepbl. COOTHOIICHUS MEXTY MJIOMIAASIMH MOBEPXHOCTEH U 00bEMaMHU MOT00HBIX TeJ
[TongoGHbIe Tena B mpocTpaHcTBe. M3MeHneHnue o0béMa mpu moao0mum.

79 CrepeoMeTpHuueckre 3aauu, CBI3aHHbIE C BRIYUCICHHEM 00bEMOB Tell U TUIOMIAJIeH 1
IOBEPXHOCTEN

80 KonTtponsHas padora "[1nomaamn moBepXHOCTU U 00bEMBI KPYTIIbIX Tel" 1




JBuxenus npoctpancTBa. Otobpakenus. J[BrkeHus: U paBeHCTBO Guryp. O6mue

81
CBOMCTBA JIBIXKEHUM

82 Bunb! nBukeHni: apauieabHbIi IEPEHOC, LICHTPaIbHas CHMMETPHUS, 3epKaJIlbHas
CUMMETpHS, TIOBOPOT BOKPYT MPSIMOi

83 [Ipeo6pazoBanms mogobus. [Ipsmas u chepa Ditnepa

84 I'eomerpuueckue 3a1aun Ha TPUMEHEHUE ABUKEHUS

85 KonTponsnas pabora "BekTopsl B mpocTpancTse”

86 O6o6mmaromniee noproperue 11 nonsituii u MmeTon0B Kypca reomerpun 10—11 kiaccos,
cuctemarusanus 3HaHui: "[lapamienbHOCTh NPSIMBIX U MJIOCKOCTEHN B MpocTpaHCcTBe"

87 O6o6maromniee noproperue 11 nonstuii u MeTon0B Kypca reomerpun 10—11 kiaccos,
cucTtemaTu3anus 3HaHuil: "BekTopsl B mpocTpaHcTse"

88 O6o6mmaromnee noproperue 11 nonstuii u MeTo0B Kypca reomerpun 10—11 kiaccos,
cucTtemaTu3anus 3Hanuil: "BekTopsl B mpocTpancTse"

89 O6o06matomee moropeHue 11 moHsTHII 1 MeTOI0B Kypca reomeTpun 10—11 kaccos,
cucteMaru3arus 3Hanuii: "O0beM MHOTOTpaHHHKA"

90 O6o6matomee moropeHue 11 moHsTHII 1 MeTOI0B Kypca reomeTpun 10—11 kaccos,
cucreMaruzaius 3Hanuii: "O0beM MHOTOIpaHHUKA"

01 O6oo6matomee nmoBropeHue 11 moHsTHII 1 MeTOI0B Kypca reomeTpun 10—11 kaccos,
cucteMaruzanus 3Hanuii: "[1nomnaay moBepXHOCTH U 00BEMBI KPYIIIBIX TE"

92 O6oo6matomee nmoBropeHue 11 moHsITHII 1 MeTOI0B Kypca reomeTpun 10—11 kmaccos,
cucteMmaru3anus 3HaHuii: "Inomany noBepXHOCTH U 0OBEMBI KPYTJIbIX TET"

93 Htoropas koHTpoJIbHAs paboTa

94 Hroropas koHTpoJIbHAs paboTa

95 IToBTOpeHue, 0000IIeHNE U CUCTeMAaTH3alMs 3HAaHUH

96 Hcropus pa3BuTHs CTEpEOMETPUM KaK HAYKU U €€ POJIb B PA3BUTHUU COBPEMEHHBIX
VH>KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOT U

97 Hcropus pa3BuTHs CTEpEOMETPUH KaK HAYKU U €€ POJIb B Pa3BUTHUU COBPEMEHHBIX




VHKEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

98 Hcropus pasBUTHs CTEpEOMETPUM KaK HAYKU U €€ POJIb B Pa3BUTUU COBPEMEHHBIX 1
VMHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

99 Hcropus pasBUTHs CTEPEOMETPUM KaK HAYKU U €€ POJIb B Pa3BUTUU COBPEMEHHBIX 1
VMHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

100 Hcropus pasBuTHs CTEpEOMETPUH KaK HAYKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX 1
VHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

101 Hcropus pasBUTHs CTEPEOMETPUM KaK HAYKU U €€ POJIb B pa3BUTHUU COBPEMEHHBIX 1
VHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOT I

102 Hcropus pasBuTHs CTEpEOMETPHUH KaK HAYKH U €€ POJIb B Pa3BUTHH COBPEMEHHBIX 1
VHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka: anredpa 1 Hadajga MaTEMaTHYECKOT0O aHaJIU3a, T€OMETpPHSL.
I'eometpus, 10-11 knaccwl/ byty3oB B.®., I[Ipaconos B.B. nox penakiueit

CaIIOBHI/I‘ICI‘O BA, AKHI/IOHepHOG 06H_I€CTBO «H3pareabcTBO «HpOCBCH.[CHI/Ie»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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