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HOACHUTEJIBHASA 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero o0pa3zoBaHusl, TaK Kak 00eCIeYMBaeT BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LMKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIEHHE,  (opMUpyeMoe  NpuU  U3YUYEHUH
oOy4YaromMUMHCS TOHATHUMHBIX OCHOB T'€OMETPUHU, IIPHU J0KA3aTEIbCTBE TEOPEM U
ITOCTPOCHHUH LETIOYKHU JIOTUYECKUX YTBEPKICHUM IPU PELIEHUH T'€OMETPUYECKUX
3aJa4, YMEHHME BBIJBUIaTb M ONPOBEPrarb T'MIIOTE3Bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCS IIPU PELICHUM 3a]ad €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmMmel yueOHoro kypca «I'eomerpus» Ha yriyO0néHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3yYeHUM TEeOMETpPUM uepe3 O0O0ecleueHHe BO3MOXKHOCTH MPUOOPETEHUs |
UCIIONIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUNW U JIeWCTBH,
cnenuUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEUTHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpropuTeTHRIMH 3aJlayaMu Kypca T€OMETPUU Ha YIIIYOJIEHHOM YPOBHE,
PaCHIMPSAIONIMMH U YCUJIMBAIOIIMMU Kypc 6a30BOT0 YPOBHS, SIBISIOTCS:

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

(opMupoBaHUE NPEICTABICHHUS O NPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIINX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUHHOTO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpHH;

(¢opMupoBaHue  yMEHHMs ~ BJaJ€Thb  OCHOBHBIMU  MOHSATUSIMH O
OPOCTPAHCTBEHHBIX (UIYypaX U HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHME TEOPEM,
GopMyn M yMEHHE HUX NPUMEHATh, YMEHHUS JO0Ka3blBaTh TEOPEMbl M HAXOAUTH
HECTAaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MHpE MHOTOI'DAHHMKM M TeEJla BpalleHUs, KOHCTPYUPOBATH I'€OMETPUYECKUE
MOJENH;

(GopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMATUYECKOTO IMOCTPOCHMUS
MaTeMaTHUYeCKUX Teopuid, (GHopMHpOBaHHE MOHUMAHUS POJM AKCHOMATHKU IPH
MIPOBEJICHUY PACCYKICHUM;

dopmMupoBaHuEe yMEHUS BIAJETh METOAAMH JIOKa3aTeNbCTB U AJTOPUTMOB
pelIeHNs, YMEHHMsSI UX IPHUMEHSTh, NMPOBOJIUTH JOKA3aTEJIbHBIE PACCYKIEHUS B
XOJI€ pelIeHUsl CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME TMPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTeIbCTB  IpHU



000CHOBaHUHM MaTEMATUICCKUX YTBEPKIACHUN U POJIM aKCHOMATHUKH B TIPOBECHUHT
JIEAYKTUBHBIX PACCYXKIACHUH;

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

dopmupoBaHue (YHKIIMOHATBLHOW TPAaMOTHOCTH, PEIICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh TMPOSBICHUS TEOMETPUYCCKUX IOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNIbHBIX JKM3HEHHBIX CUTYallUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
MOJICITMPOBAHMS PEANTBHBIX CHUTYaIllUid, WMCCIICIOBAHUS TOCTPOCHHBIX MOJIEICH,
WHTEPIIPETAIIUN TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMK JTUHUSAMU y4eOHOTO Kypca «l'eomeTpus» B
10-11 xmaccax sBusaroTcsa: «lIpsAMble W IUIOCKOCTH B TPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpAMHATHI B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSIMU», PEIICBAHTHBIMH T'C€OMETPUU Ha YIIIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCHUTCS KO BCEM COCPKAaTEIbHBIM JUHUSAM y4eOHOTO Kypca, a
dbopMuUpOoBaHUE  JIOTUYECKMX YMEHMH  pachpefesseTcsi He  TOJbKO IO
coJiep KaTeNIbHbIM JIMHUSM, HO | 10 rogaMm oOyudenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTam ocBoeHHs dDenepalibHON paboueit
IPOrpaMMBbl, pPACTIPENEIEHHBIM MO ToJaM OO0Y4YEeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, MPUHIIMITUAILHBIM BOIIPOCaM 00yYaromuecs
oOpamaJiucb HEOJHOKPATHO. JTO  TMO3BOJSAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUYCCKUMU MOHSATUSIMH U HABBIKAMU TIOCIIEIOBATENILHO U MTOCTYMATENBHO, C
cOOJII0/IEHNEM MPUHITUTIA PEEMCTBEHHOCTH, @ HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUYECKHUX MPEJCTABICHUN 00YyYaronInXcs, pacuiupsis U yriayomuss
e€, o0pa3ys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycmoBus s auddepeHnManuu  00ydeHHUs,  MOCTPOEHUS
WHIUBUIYATbHBIX  00pa30oBaTENbHBIX MpOrpamMM, OOECIeUuTh yriayOJaEHHOe
M3y4YeHHE T€OMETPHUH KaK COCTaBJISIONEH yaeOHOTo mpenmera «MaTemaTikay;

MOJIFTOTOBUTHh OOYYAIOIIUXCS K TMPOJODKCHUIO HW3YYCHHUS MaTEMaTHUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o0muM 1 IpoeccoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 gaca: B 10 xmacce — 102 gaca (3 gaca B Henenmo), B 11 xmacce — 68
4acoB (2 yaca B HEJIEINIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUSL  CTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsTHE 00 aKCMOMATHYECKOM MOCTPOEHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUM U CIEACTBUSA U3 HUX.

B3aumHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUecs,
MapaJuleNIbHbIE W CKpeluBaroluecs npsmele. [Ipu3Hakum CKpemMBarOMINXCA
npsambIx. [lapanneabHOCTh NPSAMBIX U IJIOCKOCTEW B IMPOCTPAHCTBE: MAPAIUICIIbHbBIC
MPSAMBIE B IIPOCTPAHCTBE, MAPaUIEIBbHOCTD TPEX MPAMBIX, MAPATUIETbHOCTD IPAMOU
u 1uockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300pakeHHe
¢uryp. OcHOBHBIE CBOWMCTBa NapaUiebHOrO MpoeKTHUpoBaHus. M3o0paxeHue
dburyp B mapamiesbHON MPOCKIMH. YTJIBI C COHANPABIEHHBIMUA CTOPOHAMHM, YTOJ
MEXIY MPSIMBIMU B MIPOCTpAHCTBE. [[apannenbHOCTh IUIOCKOCTEN: MapasuieIbHbIE
IIJIOCKOCTH, CBOWCTBA rapajijIeIbHBIX IIJIOCKOCTEH. [Ipocrenmme
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, Mapajuielenunes,
MMOCTPOCHUE CEYCHUM.

[leprieHAUKYIISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISPHBIE MPSAMBIE B
IIPOCTPAHCTBE, MPSMbIC IMAPAUICIIBHBIE W MEPHEHAUKYISPHbIE K IUIOCKOCTH,
[IPU3HAK [EPHEHAUKYISIPHOCTA NPSAMOW M IUIOCKOCTH, TeopeMa O MNpsIMOu

NEPNEHIUKYISPHON IJIOCKOCTH. OpToronanpHOE IPOEKTUPOBAHHUE.
[lepnieHaUKYJISp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO TUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  (GUrypsl Ha  IUIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B MPOCTPAHCTBE: YIrOJl MEXIY NPSIMOW M IUIOCKOCTBIO, JIBYI'PAHHBIN
YIOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHbIA U MHOTOTPAHHBIEC YTJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKHUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCUHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHsHuka. [lpusma: N-yrosibHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, NOpsIMOYTOJIBHBIM — MapajuleNIeNUIlel MW €ro  CBOMCTBA.
Kparuaiimmvue mnyTd Ha TOBEPXHOCTH MHOrOrpaHHuka. Teopema OJinepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupammma: n-yroiapHas mnHpaMuna,
npaBuiibHasE W yceu€HHas mnupamuabl. CBoiicTBa pébep U OOKOBBIX TIpaHelt
MPaBWIBHOM mupaMuibl. [IpaBuibHBIE MHOTOTpaHHUKM: MpaBUJIbHAS INpU3Ma U



[IpaBWIbHAs IHpaMUJa, IPABUIBHAS TPEYrolibHAas IHUpaMuia WU IPaBUIbHBIN
TeTpa’ap, KyO. IlpeacTtaBieHue O MpPaBWIBHBIX MHOTOIPAHHHUKAX: OKTa’3p,
JNOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPHU3MBI,
IJIOAAh OCHOBaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaas OOKOBOM TMOBEPXHOCTHM U TOBEPXHOCTH NPABWIBHOW NUPAMUIBbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B NOPOCTPAHCTBE. JIEMEHTBI CUMMETPHM  IPABHJIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPUS IPAaBUIBHOU
IAPAMUBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApPHbIC, COHAIIPABIICHHbIE U IPOTHUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIEHCTBUS C BEKTOPAMU: CIIOKECHUE
U BBIUMTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsATHEe KOMILIaHApHBIE BEKTOPBI. [IpH3HAaK KOMIUIAHAPDHOCTH TPEX BEKTOPOB.
IIpaBuiio mapaienenunena. Teopema O pasIoKEHHHM BEKTOpa II0 TpEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOpa. CBA3b MEXIY KOOpAUMHATAMU BEKTOpa H
KOOpAMHATaMU TOYEK. YToJl MexAy Bekropamu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UUIMHAPUYECKAsT IMOBEPXHOCTh, KOHWYECKAas MOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasylonue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalleHus] Ha TUIOCKOCTU. Pa3BépTka munuHapa U KoHyca. CumMMmeTpusi cepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJIFHOTO TMapajuienienumnena u ciuenctBus u3z He€. OO0BEM mpsMon u
HAKJIOHHOW TMPU3MBI, MIJIWHIPA, TUpaMHUIbl 1 KoHyca. O0BEM mIapa u mapoBOTO
CerMeHTa.

KoMOuHanuu Tem BpamieHuss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BmucaHHas B
MWIMHAP, OMHCAaHHAs OKojJo uwuiauHApa. Ilepecedyenme cdepbl u mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOIPAHHUK WM TEJO
BpallEHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IUIOMaAb chepbl U e€ yJacTei.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIONIAJCH MOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTHs. Pemenue 3agad Ha
IJIOCKOCTHU € UCIIOJIb30BAaHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BPaIllCHUs: CCUCHUS IHINHAPA
(mapayiyieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOoHyca (TMapasuliesibHbIC
OCHOBAaHHUIO U MPOXOJSLIUE YEPe3 BEPILIUHY), CEUSHHS 1Iapa, METOIbl MOCTPOEHUS
CEUYECHMI: METOJ CJIeIOB, METOJ] BHYTPEHHEr0 MPOEKTUPOBAHUS, METO/]| MepeHoca
CEKYILIEeH MIOCKOCTH.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omepanuu  Haja  BekTopaMu. BekTopHoe
yMHOXeHUE BEKTOpoB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B npoctpaHcTBe. KoopaunaTel Bektopa. Pasznoskenue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIM METOA MPU PEIICHUHU TEOMETPHUYECCKUX
3aziay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHMH. Buasl JBWKEHWI: TapaulelbHBIA TIEPEHOC,
[IEHTpajbHasl CUMMETPHS, 3€pKajlbHAs CHUMMETpPHUS, MOBOPOT BOKPYT MPSIMOI.
[Ipeobpazosanus nomoodus. [Ipssmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIBTATHBI OCBOEHHMSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

1) rpaskaaHcKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMN 00YYaIOIIEeTrOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUHM C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTHYeCKOe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON TPaKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUICKUX MAaTEMAaTHUKOB U POCCUHUCKON MaTeMaTHYECKON IIIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOTO MOBEICHHUS, CBA3AHHOTO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKd U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, PacCyKICHHMN, BOCTIPUUMUYHUBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3JuyHbIX BUAOB UCKYCCTBA;

5) pusnyeckoe BoCmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
HWHTEpEcax 3I0pOBOT0 U 0e30MmacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE MHUTaHWE, COAIAHCUPOBAHHBIM PEKHUM 3aHATUN H
OTIbIXa, PETyJsipHasi GU3HUecKasi aKTUBHOCTD), (PU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTU TPYIOIIO0Us, HUHTEpeC K
paznuuHbIM  chepam  TpodecCHOHATBbHON  NEATeTbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3OBaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HaTpaBIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHMUYECKOW KYJIbTYpbl, TMOHUMAHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOTHON M COLMAIBHOM
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM IS pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpefbl, IJIAHUPOBAHHE TIOCTYNKOB U OIEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIs1 OKPYKAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeIOBEYECKOW eSITeNIbHOCTH, JTaroB €&
pa3BUTUS M 3HAYUMOCTH JUISI PAa3BUTHS LUBWIM3AIMHM, OBJIQJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO JIESITCIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3zoBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUHM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(DUKAIUH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U IPOTUBOPEUYUS
B (akrTax, JaHHBIX, HAOIIOMEHUSIX U YTBEPXKACHUSX, MpEIaraTb KPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JeNaTh BBIBOJABI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIFOUYEHHUI IO aHAJIOTUU;

IIPOBOAUTH CAMOCTOSITEJIbHO JOKA3aTEIIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpaTh Croco0 pemieHus ydeOHOM 3amauu  (CpaBHHBATh HECKOJIBKO
BApUAHTOB  pEIUICHUs, BbIOMpaTh HaumOoJee MOAXONAMUNA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBaTe/bCKie AeiiCTBUSA:



UCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  NPOTUBOpEYHe,  Mpodiemy,
yCTaHaBIMBaTh UCKOMOE M JaHHOE, (OPMHUPOBATH T'MIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTaAMHU, SIBJICHUSMU, IPOLIECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yjbTaTaM
MPOBEIEHHOTO  HAOJIOJIEHUs, MCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTUE IIpoliecca, a TakKe BbIABUTATH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH A€PUIUTH MHDOpMALUU, TaHHBIX, HEOOXOAUMBIX NJIi OTBETa Ha
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh U MHTEPIPETUPOBATH HHPOPMAIMIO PA3TUYHBIX BHUJIOB H
dbopm npeacTaBICHU;

CTPYKTYpHpPOBaTh HH(OpMaIMIO, MPEACTABIATh €€ B pa3IuyHbIX (opmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuUKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE 1eHCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJIIMHA OOIICHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3PCHHUS B
YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHS IO XOJy PEIICHHUs 3aJauyH,
KOMMEHTHPOBATH MOJIYUCHHBIN PE3ybTaT;

B XOJI¢ 0OCYXKJICHHsI 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOH TEMHI,
mpoOJIeMBl, pelracMoi 3ajady, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOUCK
pEIIeHUs, COIMOCTABIATh CBOM CYXKJICHHUS C CYXACHUSIMU JPYIHX YYaCTHHUKOB
Jyajaora, oOHAapY)KMBATh PAa3jIMdUe M CXOJICTBO TO3HUIIMKA, B KOPPEKTHOU (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3aJaud, SKCIEPUMEHTA, UCCIIEIOBAHMS,
MIPOCKTA, CaMOCTOSITEIHLHO BBIOMpATh (OPMAT BBICTYIUICHUS C YYETOM 3a1ad
MPE3EHTAIIMU U OCOOEHHOCTEN ayIUTOPUH.

PerHﬂTHBHbIe YHHUBEPCAJIBHBIC y‘leﬁHble I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BEIOUPATh CIIOCOO PEIICHUs ¢
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
Y KOPPEKTUPOBATh BApUAHThI PEUICHUH C YYETOM HOBOW MH(OpMaALUK.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JEUCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BIAJETh
crocobamMu caMONPOBEPKH, CAaMOKOHTPOJIS Tpoliecca U pe3yibrara perieHus
MaTE€MaTUYE€CKOM 3a/1a4H;

IpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JIAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YyJIbTATA IEJIM U YCIOBUSIM, OOBSICHATH TPUUUHBI
JOCTHXKEHUSI WM HEAOCTH)KCHUSI PE3yJbTaTOB JIESITEILHOCTH, HAXOAUThH OIIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OTBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U HCIIOJb30BaTh MPEUMYIECTBA KOMAHIHON W WHIWBUYaJTbHOU
paboThl TMpU peHIeHWH YYEOHBIX 3ajad, NPUHUMATH I1IeJIb COBMECTHOM
NeATeNIbHOCTH, TJIAHUPOBATh OPTaHU3AIMI0O COBMECTHON pPabOTHI, paclpeneiisaTh
BUIBl PAa0OT, JOTrOBapUBAThCA, OOCYXKIAaTh TIPOLECC M Pe3ynbTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMBI» W HWHBIE), BBHINOJHATH CBOIO 4YacTh paboOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMaH[bl, OLICHUBATh
KayeCTBO CBOETO BKJaJia B OOLIMH MPOIYKT MO KPUTEPHUSIM, CPOpMyITHpPOBAaHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

IHPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca o0y4aronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIIeHNUH 337249 U MTPOBEICHUHA MAaTEeMATUUECKUX PACCYKIACHUH;

e TMPHUMEHATH AKCHOMBI CTEPEOMETPHUH M CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUIECKUX 3a/1a4;

e KJacCU(PUIMPOBATH B3aMMHOE PACTIOJNOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B MTPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;

e CBOOOJNHO OMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMd B
POCTPAHCTBE: MEXIY NPSIMBIMH B TMPOCTPAHCTBE, MEXIY MPSAMON U
TUIOCKOCTHIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAHHUKAMU;



e CBOOOJHO pAacrmo3HaBaTh OCHOBHBIE BHUbl MHOTOTPAHHUKOB (MpHU3Ma,
nupamua, NpsMOYTOJIbHBIN Napajiesnenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1accupuKaIuu;

e CBOOOJHO ONEPUPOBATH TMOHATHSIMH, CBSI3aHHBIMH C  CEUYECHHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

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

e CTPOUTH CEUCHMS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMU, BBHITIOIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (HUTYP:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TMOBEPXHOCTEM  MHOTOTPAaHHUKOB  (MpHU3Ma,
NUPaMH/Ia), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATH MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
OCb W TIUIOCKOCTh CHUMMETpPHUHU, IEHTP, OCb U IUIOCKOCTh CHUMMETPUHU
durypsr;

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

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmaTrh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKHMX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSS H3BECTHBIE METOJbI
IPU PEUICHUHA MAaTeMaTUYECKHUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

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

e W3BJIEKATh, NPEOOPaA30BBIBATE W HHTEPIPETHPOBATH HHPOPMAIHIO O
POCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa [PAKTUKE: CpPaBHUBATH W
aHAJM3HPOBATH PEAbHbIE CUTyallud, MPUMEHSITh W3yUYECHHBIC MOHITUS B
mpolecce IOHMCKa pEIHIeHHs MaTeMaTHYecKu ChOopMyITHpPOBaAaHHOU
npo0JIeMbl, MOJIETUPOBATh pEANbHBIC CUTYallMH Ha S3bIKE TECOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENN C MCIOJIb30BAHHUEM I€OMETPUUYECKHUX
MOHSTHA W TEOpPEM, ammaparta ainreOphl, pemath MPAKTHYECKUE 3a7adH,
CBSI3aHHBIE C HAXO0XK/ICHHEM T€OMETPUUECKUX BEJINYUH;

e HMETh MPEJCTaBICHHS 00 OCHOBHBIX 3Tamax pPa3BUTUS T'€OMETPUU Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOTHIA.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJTHO ONEPUPOBATH MOHATUSMHU, CBA3AHHBIMU C LMJIUHIPUYECKOM,
KOHMYECKOM U c(hepudyecKkoil MOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C TEJIaMU BpallCHUs: IIUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJaccu(UIHUPOBATh B3AMMHOE PAcoiOKeHUeE chephl U MIIOCKOCTH;
BBIYHCIISITh BEJIMUMHBI 3JIEMEHTOB MHOTOTPAHHUKOB W TeJl BpallleHWUs,
00BEMBI U MJIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHUuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIM B chepy u
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJIO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TMOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

n300pakaTh H3ydaemble (QUTYpbl, BBINOIHATH (BBIHOCHBIC) IUIOCKHE
YepTeX,U U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, HMHTEPIPETUPOBATH M TpeoOpa3oBbIBaTh HHQPOPMAIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OMIEPUPOBATH MOHSATHUEM BEKTOP B MMPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
pemaTh TEOMETPUUECKUE 3a/1a4M HAa BBIYMCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMHU, BBIYMCIIEHHE PACCTOSIHUA OT TOYKH 10 IJIOCKOCTH, B
L€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A TP PEIICHUY;
CBOOOJTHO OMEPHUPOBATh TOHATHIMH, CBSI3AHHBIMU C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB M TN BpAIECHUS TPHU
[apajuleJIbHOM  TIEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKAIbHOMU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus moao0us;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpAlEHUS: CEYEHUs LUINHIpA
(mapanienbHO Y NEPHEeHANKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
HCIIOJIB30BaTh METOJAbl MOCTPOCHMSI CEUEHUH: METOJ CIEAO0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATralOlluX HECKOJBKO INAaroB pELICHUs, €CIU YCIOBHS
MIPUMEHEHMUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

pemare 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATH MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CHUCTEMBI IIPU PELIEHUHU CTEPEOMETPUYECKUX 3a/1aY;

IPUMEHATh  TIOJIyYCHHbIE  3HAHUS  HAa  IIPAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyalluH, IPUMEHATh U3yUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecKu  cpopMyaupoBaHHONW  MpoOOJIeMBbl,  MOJEIUPOBATH
peabHbIE CUTyallMM Ha S3bIKE T'€OMETPUM, HUCCIENOBATH IMOCTPOCHHBIE
MOJIEIM C HCHOJB30BAHUEM TE€OMETPUYECKUX TIOHATUH H TEOPEM,
ammaparta anreOpbl, pemaTth MPaKTHYECKHE 3ajlaud, CBS3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEIIUYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax pa3BUTHS T'e€OMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJOTHM.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
n/n MPOrpaMMblI Bcero Kontponbubie | Ipaxtirieckite o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MTapannenbHOCTh MPSMBIX | ITIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieH IUKyYIAPHOCTD MPSIMBIX U o5
IJIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHUKH 7
BekTopsl B mpocTpaHcTBE 12
3 HOBTOPGHI/IC, 0000111eHIe U CUCTEMaTH3aIHS 5 5
3HAHUH
OBHIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE

HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue

NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE

padoTsbI padoThI
pecypcsl

O06bEM MHOTOTpaHHUKA 13

Tena Bpaiienus 24

[Tmomaan moBepXHOCTH U 0OBEMBI 9 1

KPYTJIBIX TEI

JBr>xeHust 5 1

[ToBTOpEeHUE, 0600IIEHNE 1 17 5

cucTeMaTu3anus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 7 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoibHbie

Bcero
padoThI

IIpakTHYeckue
padoTsl

Jara
H3yYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbI€E IpaBUIIa U300paKEHUS HA
PHUCYHKE MJIOCKOCTH, apaJlJIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka

https://m.edsoo.ru/588c85b2

TlousTis CTCPCOMECTPHHU: TOUKA,
MpsIMast, TNIOCKOCTh, IPOCTPAHCTBO.
OcHOBHBIE TIpaBUIIa U300PAKEHHS HA
PHUCYHKE IJIOCKOCTH, TTApaIICITbHBIX
MPSMBIX (OTPE3KOB), CEPETUHBI
oTpe3ka

https://m.edsoo.ru/ddcdafc2

IlonsTHs: MEPECCKAOIHECA
IIJIIOCKOCTH, IMEPECCKAOINUECA IIpsAMast
" INIOCKOCTB; HOJIYIIPOCTPAHCTBO

https://m.edsoo.ru/eba83d84

IlonsaTus: MNEPCCCKAOIMUCCA
INIOCKOCTH, IICPCCCKAIOIIUCCH ITpsAMast
" INIOCKOCTB; HOJIYIIPOCTPAHCTBO

https://m.edso0.ru/76122161

MHororpaHHuKH, H300pakeHne
MPOCTEHUIINX MPOCTPAHCTBEHHBIX
¢buryp, HecylecTBYIOIIUX 0ObEKTOB

https://m.edsoo.ru/db7fa53e

MHororpanHuKH, H300paxeHne
MIPOCTENIINX IPOCTPAHCTBEHHBIX

https://m.edsoo.ru/4284be8b



https://m.edsoo.ru/588c85b2
https://m.edsoo.ru/ddcdafc2
https://m.edsoo.ru/eba83d84
https://m.edsoo.ru/76122161
https://m.edsoo.ru/db7fa53e
https://m.edsoo.ru/4284be8b

¢buryp, HecyIeCTBYIOIUX 0ObEKTOB

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
CJIEJICTBUS U3 HUX

https://m.edsoo.ru/c2bed9cs

AKCHOMBI CTEPEOMETPHUHU U IIEPBBIE
CJIEJICTBUS U3 HUX

https://m.edsoo.ru/f24c9d86

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cienctsus u3 HUX. CrocoOnl 3a1aHust
MPSIMBIX U INIOCKOCTEHN B
npocTtpancTBe. OO03HAUYCHUSI IPSMBIX
M TIJIOCKOCTEH

https://m.edsoo.ru/db11b7fd

10

N300paxkenue ceueHni mupamMupl,
Ky0a U MPU3MbI, KOTOPBIE IPOXOJISAT
yepe3 ux péopa. M3obpaxenune
nepeceyeHus MOJTy4YeHHBIX
IJI0CKOCTEH. PackpammmBanue
MTOCTPOCHHBIX CEYEHUI Pa3HBIMU
LBETaMU

https://m.edsoo.ru/b5dd926b

11

N3obpaxenne ceueHni TMpaMuIbl,
Ky0a U MPU3MbI, KOTOPBIE IPOXOJISAT
yepe3 ux péopa. M3obpaxenue
nepeceyeHus MOJy4eHHBIX
mwiockocteil. PackparBanue
MMOCTPOCHHBIX CEYCHU Pa3HBIMU
[[BETaMU

https://m.edsoo.ru/14ca712c

12

N306pakeHue ceueHuil mupaMmusl,
Ky0a ¥ pU3MBbI, KOTOPbIE TPOXOISAT
yepes ux péopa. M3o0paxenue
IIEpECEUEHUS TIOTYYEHHBIX
IJI0CKOCTEN. PackpamuBanue

https://m.edsoo.ru/b2618cce



https://m.edsoo.ru/c2bed9c5
https://m.edsoo.ru/f24c9d86
https://m.edsoo.ru/db11b7fd
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https://m.edsoo.ru/14ca712c
https://m.edsoo.ru/b2618cce

IMOCTPOCHHBIX CEUCHUH pa3sHbIMU
OBCTaMH

13

N3o0parkenne ceueHuit mupamMupl,
Ky0a ¥ PU3MBbI, KOTOPBIE TPOXOISAT

gepes ux péopa. M3o0paxenue
NEPECCUCHU MOJTYICHHBIX
mI0cKocTel. PackpammBanue
IIOCTPOCHHBIX ceueHuu Pa3HBIMU
IBCTaMUu

https://m.edsoo.ru/9cf3b9bf

14

Merton cneoB sl MOCTPOEHUS
CEUYEeHUN

https://m.edsoo.ru/1b2f91f7

15

Merton crieoB 1Sl HOCTPOEHUS
ceuenuii. CBOMCTBA MEepeCeUCHUI
MPSAMBIX U IIIOCKOCTEHN

https://m.edsoo.ru/1844a2e4

16

Merton cieoB 1Sl HOCTPOSHUS
ceuenuii. CBOMCTBA MEepECEUCHUI
MPSIMBIX U IJIOCKOCTEH

https://m.edsoo.ru/a9d15d32

17

[TocTpoenue ceyenuii B nupamu/e,

KyOe 1o TpéM TouKkaM Ha pEopax.
Co3aHne BEIHOCHBIX YEPTEKEN U
3aIUCh I1aroB MOCTPOCHUS

https://m.edsoo.ru/4c4216e9

18

[TocTpoenue ceyeHuii B mupamu/ie,

KyOe 1o TpéM ToukaM Ha pEOpax.
Coznanue BBIHOCHBIX YEPTEKEH U
3aMmch 1aroB MOCTPOCHUS

https://m.edsoo.ru/57e2e351

19

IlocTpoeHue ceueHuii B mupamuIe,

KyOe 1o TpéM Toukam Ha pébpax.
Co31aHne BBIHOCHBIX YepTexel 1
3aIUCh 1IAr0B MOCTPOCHUS

https://m.edsoo.ru/4fcbfc2f



https://m.edsoo.ru/9cf3b9bf
https://m.edsoo.ru/1b2f91f7
https://m.edsoo.ru/1844a2e4
https://m.edsoo.ru/a9d15d32
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https://m.edsoo.ru/4fcbfc2f

20

[TocTpoeHue ceuenuii B nupamu/e,
KyOe 1o TpéM Toukam Ha pEopax.
Co3ziaHue BBIHOCHBIX YEPTEXKEHN U
3aIUCh IAroB MOCTPOCHUS

https://m.edsoo.ru/c5abbc54

21

[ToBTOopenue mnanumerpun: Teopema
O MPOMNMOPUIHUOHAJIIBHBIX OTPE3KaAX.
[Tono6ue TpeyroabHUKOB

https://m.edsoo.ru/7d1fb4c8

22

[ToBTOopenue mnannmerpun: Teopema
Menenas. Pacuersl B ceUeHUIX Ha
BBIHOCHBIX YepTexax. Mcropus
Pa3BUTHS TJIAHUMETPHUH U
CTEPEOMETPUU

https://m.edsoo.ru/c5a497c4

23

KonTtponbHas padoTa "AKCHOMBI
crepeoMerpun. Ceuenus"

https://m.edsoo.ru/a6ae516e

24

B3aumHoe pacnosoxeHue npsmbIx B
npoctpaHcTBe. CKpeluBaronnecs
npsimbie. [IpusHaku
CKPEILMBAIOIIUXCS MPSMBIX.
[TapannenbHble psSMbIE B
MIPOCTPAHCTBE

https://m.edsoo.ru/cbfb4984

25

Teopema o cylecTBOBaHUM U
€MHCTBEHHOCTH IIPSIMOM
MapajyieIbHON TAaHHOU MPSIMOi,
MPOXOJAIIEH Uepe3 TOUKY
MPOCTPAHCTBA U HE JIeXKaIllel Ha
JAHHOU npsiMou. Jlemma o
MepeceYeHNH NapaIeIbHBIX IPSIMBIX
IIJIOCKOCTBIO

https://m.edsoo.ru/ac45fd6f

26

[TapannenbHOCTh TPeX MPSIMBIX.

https://m.edsoo.ru/5allad49



https://m.edsoo.ru/c5abbc54
https://m.edsoo.ru/7d1fb4c8
https://m.edsoo.ru/c5a497c4
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Teopema o TpEX mapajIEIbHbIX
npsMbIX. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

27

[TapannenpsHO€ MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA MApaJLICILHOTO
npoexktupoBanus. M300paxkenue
pasHbIX (GUTyp B MapayiebHON
MPOEKIINH

https://m.edsoo.ru/f275db49

28

[enTpanbHas mpoekuus. YToic
COHANPaBJICHHBIMA CTOPOHAMHM. YTOJI
MEXAY NPSIMbIMU

https://m.edsoo.ru/7ca4dfa2f

29

3amauu Ha I0Ka3aTeIbLCTBO U
HCCIIEIOBaHUE, CBSI3aHHBIE C
PacIoJIOKEHUEM TIPSIMBIX B
MIPOCTPAHCTBE

https://m.edsoo.ru/53ab7cfd

30

[ToHsTHA: MapaJUIETbHOCTh NPSIMOI 1
IJIOCKOCTH B mpocTpaHcTBe. [IpusHak
MapajuieIbHOCTU MPSAMOU U
mwiockocTu. CBoiicTBa
MapajuiebHOCTH MPSAMOU U
MJI0CKOCTH

https://m.edsoo.ru/1737fd63

31

I'eomerpuueckue 3a1auu Ha
BBIUMCIIEHUE U JOKA3aTeNIbCTBO,
CBSI3aHHBIE C N1APAJIJIEIIBHOCTBIO
MPSIMBIX U IIJIOCKOCTEN B
IIPOCTPAHCTBE

https://m.edsoo.ru/e8e1391a

32

ITocTpoenue cedeHus, MPOXOAsILEro
4yepes JAHHYIO NPAMYIO Ha YEPTEKE U
MapajuIeJIbHOTO APYTOU MPSMON.

https://m.edsoo.ru/49ffaffl



https://m.edsoo.ru/f275db49
https://m.edsoo.ru/7ca4fa2f
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Pacuér oTtHOILIEHUIT

33

[TapannensHas npoekuus,
MPUMCHCHUC I ITOCTPOCHU A
CeueHHi Ky0Oa 1 mapaJuiesenuIea.
CaoiicTBa napajuienenuneaa u
IIPU3MBI

https://m.edsoo.ru/ac13686d

34

[TapannenpHbIE IITIOCKOCTH.
[Tpu3Haky nmapanienbHOCTH JBYX
IUTOCKOCTEMN

https://m.edso0.ru/b936e992

35

TeopemMa o mapaieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH,
MIPOXOJAIIEN Yepe3 TOUKY, HE
MIPUHAUIEKALYIO JAHHOM INTIOCKOCTH
M CJIEJICTBUA U3 HEé

https://m.edsoo.ru/6be9fbea

36

CBolicTBa napasuiesIbHbIX
IJIOCKOCTEH: 0 mapauieTbHOCTH
MPSIMBIX TEpeceueHus Mpu
MepeceyeHH JIBYX MapaijiesbHbIX
IJIOCKOCTEH TpeThen

https://m.edsoo.ru/6c42af37

37

CBoiicTBa napajujienbHbIX
IJIOCKOCTEH: 00 OTpe3Kax
napajuieNbHbIX TPSIMBIX,
3aKITIOUEHHBIX MEXKTY
NapajieJIbHbIMU MJIOCKOCTSIMU; O
MepECeUCHUH MPSIMOU C IBYMs
NapaieIbHbIMU TI0CKOCTSMHU

https://m.edsoo.ru/e157c6f7

38

[ToBTOpenue: reopema [udaropa Ha
IIJIOCKOCTHU

https://m.edsoo.ru/9ccc55d3

39

HOBTOpeHI/ICZ TPUTOHOMECTPUS

https://m.edsoo.ru/e6¢98c7c



https://m.edsoo.ru/ac13686d
https://m.edsoo.ru/b936e992
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IpAMOYT'OJIbHOTO TPCYTOJIbHHUKA

40

CoiicTBa Ky0a 1 MPsIMOYTOJILHOTO
napajuiesIenune1a

https://m.edsoo.ru/99d56dab

41

Borunicnenue 1iamH oTpe3koB B KyOe U
MPSIMOYTOJIBHOM INapaJuleIICIIUIIe e

https://m.edsoo.ru/5b1bb69d

42

[lepneHUKyYISIPHOCTD NPAMOU U
mnockocTH. [Ipnusnak
MEPIEHIUKYISIPHOCTH MPSIMOM U
IIJIOCKOCTH

https://m.edsoo.ru/5682d452

43

[lepneHMKyYISIpPHOCTD NPAMOU 1
mockocTy. [Ipu3nak
MEPIEHIUKYIISIPHOCTH MPSMOK U
IIJIOCKOCTH

https://m.edsoo.ru/59fccc75

44

Teopema o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOH,
MPOXOAIICH Yepe3 TOUKY
MPOCTPAHCTBA M MEPIICHIUKYISIPHON
K INTIOCKOCTH

https://m.edsoo.ru/c93542b5

45

[InockocTu U neprneHAUKYISIpHbIE UM
MpsIMbIE B MHOTOTPAaHHHUKAX

https://m.edsoo.ru/62fc55e3

46

IInockocTtu u MEPNCHAUKYIIAPHBIC UM
IpsAMBIC B MHOT'OI'PaHHHUKAax

https://m.edsoo.ru/76464a93

47

[leprieHauKynsAp U HAKJIOHHASL.
ITocTpoenue nepneHanKymspa us3
TOUYKHU Ha MPSIMYIO

https://m.edso0.ru/818779e7

48

[leprieHauKynsp U HAKJIOHHASL.
[TocTpoenue nepneHauKymnsapa u3
TOUYKHU Ha MPSIMYIO

https://m.edso00.ru/b9366929
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49

Teopema o0 TpEX nepHEHAMKYIIAPAX
(mpsimast u oOpaTHast)

https://m.edsoo.ru/13ca2779

50

Teopema o TpEX nepHeHANKYIApax
(mpsimast 1 oOpaTHast)

https://m.edsoo.ru/7e55435¢e

51

Yron Mmexay CKpeIlBatoIIMUCS
MPSMBIMH

https://m.edsoo.ru/4d5fb41d

52

[Tonck neprneHMKyIsIpHBIX IPSIMBIX C

MOMOIIBLIO IEPIEHANKYIIPHBIX
IJIOCKOCTEN

https://m.edsoo.ru/9eceb7da

53

OpTtoroHanbHOE IPOEKTUPOBAHNE

https://m.edsoo.ru/c82fe87c

54

[TocTpoenue ceuenuii Kyoa, MpU3MBI,
MIPaBUIILHOM UPaMHUABbI ¢ TOMOILIBIO
OPTOTrOHAJIBLHOW MPOEKIUU

https://m.edsoo.ru/fc377c51

55

[TocTpoenune ceueHnuii Kyba, IpU3MBI,
MPaBUJILHON MUPaMUbI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH

https://m.edsoo.ru/56c8faa4

56

CuMMeTpus B IPOCTPAHCTBE
OTHOCHUTEIILHO IJIOCKOCTH.
[lnockocTn cummeTpuii B
MHOTOTPaHHUKAX

https://m.edsoo.ru/bal7c527

57

[Ipu3Hak nepneHIuKyIIpHOCTH
MPSIMOM U TUIOCKOCTH KaK CIIEACTBHE
CUMMETPUH

https://m.edsoo.ru/3b72c654

58

IIpaBUIIbHBIE MHOTOI'PAHHUKHU.
Pacuér paccTossHUM OT TOYKH 10
IIJIOCKOCTH

https://m.edsoo.ru/2ae86c5b

59

IIpaBUIIbHBIE MHOTOI'PAHHUKHU.
Pacuér paccTossHUM OT TOYKH 10

https://m.edsoo.ru/b33d2119
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IIIIOCKOCTH

60

CriocoObI OITyCTHTD
MEPIEeHIUKYIISAPbl: CHMMETPHS, CIBUT
TOYKH 110 NapaJUIeIIbBHON IPAMON

https://m.edsoo.ru/cb1b137c

61

CaBur no HenapaienbHON IPSIMOH,
W3MEHEHNE PACCTOSHUN

https://m.edsoo.ru/2625aldb

62

KonTponsnas padora "B3aumHoe
PACIIOJIOKCHHUEC MTPAMBIX U
IJTOCKOCTEN B MpOCTpaHcTBE"

https://m.edsoo.ru/b5bc8eec

63

[ToBTOpEHUE: Yroa MEXK Iy NPSIMbIMU
Ha IUIOCKOCTH, TPUTOHOMETPHUSI B
MIPOU3BOJILHOM TPEYTOJIbHUKE,
T€OpeMa KOCUHYCOB

https://m.edsoo.ru/6f93bcdf

64

[ToBTOpEHME: YrOa MEKIY
CKPEILMBAIOIIUMHUCS MIPSIMBIMU B
MIPOCTPAHCTBE

https://m.edsoo.ru/15e4fecc

65

FCOMeTpI/I‘IeCKI/IC METObI
BBIYHMCIICHHA yIijla MCXKAY IPAMBIMU B
MHOTI'OI'paHHUKAX

https://m.edsoo.ru/7dec35ee

66

JIByrpanssiii yroj. CBOMCTBO
JMHEHWHBIX YIJI0B JBYIPAHHOI'O yria

https://m.edso0.ru/3922fc23

67

HepHeH,Z[I/IKy.]'IHpHHC IIJIOCKOCTH.
CBoiicTBa B3aUMHO
NEPpICHAUKYIIAPHBIX IUIOCKOCTEH

https://m.edsoo.ru/6blaa76d

68

[Ipu3Hak neprneHIuKyIIpHOCTH
IJIOCKOCTEM; TeOpEMA O IPSIMOM
MEPECEUCHUS JBYX IUIOCKOCTEN

MEPIIEHANKYIISIPHBIX TPEThEMN

https://m.edsoo.ru/16c95c3a
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IIIIOCKOCTH

69

[IpsAMOYToIBHBIN MapauIeIenuIeT;
KyO; U3MEpeHHs1, CBOUCTBA
IPSIMOYTOJIBHOTO ITapajuIeIeIuIea

https://m.edsoo.ru/52c88814

70

Teopema o quaroHayin
MPSAMOYTOJIBHOTO MapajijieenuIeia u
CIICJICTBUEC U3 HEE

https://m.edsoo.ru/d47cac87

71

CrepeoMeTpuiecKue U PUKIIaIHbIC
3aJIa4d, CBSI3aHHBIC CO B3aMMHBIM
PACIIOJIOXKCEHHUEM MIPAMBIX U
TUIOCKOCTH

https://m.edsoo.ru/6e119e38

72

[ToBTOpEHME: CKPEIIMBAIOIINECS
NpsAMbI€, MapaJUIeIbHbIE INTIOCKOCTH B
CTaHJIapTHBIX MHOTOTPaHHHUKAX

https://m.edsoo.ru/1144c324

73

[Tapa mapannenbHbIX MJIOCKOCTEN Ha
CKPEILUBAIOIINXCS MPAMBIX,
paccTOsIHUE MEXIY
CKPEILMBAIOIIUMHUCS MIPSIMBIMU B
MIPOCTBIX CUTYAIHSIX

https://m.edsoo.ru/cfca9ebf

74

PaccrossHue oT TOUKM J10 IIJIOCKOCTH,
PaCCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTHU

https://m.edsoo.ru/b9a387c8

75

Beruucnenue paccTossHUNA MEX Ty
CKPEILMBAOIIUMHUCS MTPSIMBIMHU C
ITOMOIIBIO NEPIEHIUKYIIPHOU
IIJIOCKOCTH

https://m.edsoo.ru/fc762dd4

76

TpEXrpaHHbIl yroj, HEpaBeHCTBA IS
TpeXrpaHHbIX yrios. Teopema
[Tudaropa, TeopeMbl KOCUHYCOB U

https://m.edsoo.ru/6e34b31e
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CUHYCOB JUJIsl TPEXTPAHHOTO YIJIa

DneMeHTHl ChepUIECKON reOMETPHH:

7 1 https://m.edsoo.ru/82ba2777
reoJIe3nYeCcKue JIMHUU Ha 3emiie
K 6ota "y
78 OHTPOHBH?[ pabota Ty 1 1 https://m.edso00.ru/69a7d942
paccTosiHus
79 ?HCTeMaTmaHM SHAHH " 1 https://m.edsoo.ru/dd1173e8
MHOTOTrpaHHUK U €T0 3JEMEHTHI
IT .B .
80 VIPanLa. BB THPaMia 1 https://m.edsoo.ru/51ff5abc
[IpaBunpHas nupamMuia
I1 T
81 DUSMd.  PAMET H HAKIOHHAA 1 https://m.edsoo.ru/68bb5bec
npu3Msl. [IpaBunbHas npusma
[Ipssmoit mapaienenunen,
82 MPSIMOYTOJIBHBIN MapajuieeuIIe], 1 https://m.edsoo.ru/8515ba52
Ky0
B .T
83 I:mymme MHOTOTPAHHHI. 1 copema 1 https://m.edso0.ru/86151552
Ditnepa
Brinykibsie MHOrOrpanHuku. Teopema
84 DOiinepa. [IpaBunbHbIC U 1 https://m.edsoo.ru/624c65e7
MOJIyPaBUIIbHBIE MHOTOTPAaHHUKHU
K 6
85 " OFTPOIIBHAi Pa ,(,)Ta 1 https://m.edsoo.ru/9ac392c8
MHororpaHHUKH
I1
86 OIUTTHE BEKTOPA Ha MIOCKOCTI I B 1 https://m.edsoo.ru/b744c9ec
IIPOCTPAHCTBE
87 CymMma BEKTOpOB 1 https://m.edsoo0.ru/29ad6e37
88 Pa3snocTh BekTOpOB 1 https://m.edsoo.ru/dal62dbc
89 [IpaBuno napamienenunena 1 https://m.edsoo.ru/a8b5abla
90 YMHOK€EHNE BEKTOPa Ha YHUCIIO 1 https://m.edsoo.ru/2a5d2dcl
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Paznoxenne BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIGKAIIHUX B OJTHOM 1 https://m.edso00.ru/92765464
IUIOCKOCTH

92 CkarnsipHO€ MTPOU3BEICHUE 1 https://m.edsoo.ru/fd6b44a5
B

93 PITHCIICHIC YT MEAY BEKTOpaMit 1 https://m.edsoo.ru/e634d38a
B ITPOCTPAHCTBE

94 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1 https://m.edsoo.ru/3d5b22ec

95 [Ipocreiimue 3a1a4u ¢ BEKTOpaMH 1 https://m.edsoo.ru/6b87c2da

96 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1 https://m.edsoo.ru/b9b6d54f

97 [Ipocreiinmue 3a1a4u ¢ BEKTOPaMH 1 https://m.edso0.ru/24e7b226
00606

98 © HUIeHHe 1 CHETEMATIBatI 1 https://m.edso0.ru/22247c8c
3HaHUH
O0001IeHre U cCUCTEMATU3ALIHS

99 B 1 https://m.edsoo.ru/eb16c6la
3HaHUH

100 Hrorosas koHTpoJbHAs paboTa https://m.edsoo.ru/eca25dd6

101 Hrorosas koHTpoJbHAs paboTa https://m.edsoo.ru/13be7183
006006

102 ° HvleHHe 1 CHETEMATH3atI 1 https://m.edso0.ru/c8863892
3HaHUH

OBILIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME
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https://m.edsoo.ru/24e7b226
https://m.edsoo.ru/22247c8c
https://m.edsoo.ru/eb16c61a
https://m.edsoo.ru/eca25dd6
https://m.edsoo.ru/13be7183
https://m.edsoo.ru/c8863892

11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
ara undposbie
Nen/m | Tema ypoka KonrtpoJsbnbie | IIpakrnyeckue A op
Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl

[ToBTopenue temsl "KoopauHatsl

1 BEKTOpA Ha IJIOCKOCTH U B 1 https://m.edsoo.ru/c7ce9c2f
npocTpancTae"
[ToBTOpenue Temsl "CransipHoe

2 P " P 1 https://m.edso00.ru/49d29f46
MIPOU3BEICHUE BEKTOPOB
[ToBTOpenue Temsl "Beruncienue

3 yTJla MeXKTy BEKTOpaMH B 1 https://m.edsoo.ru/ech2a824
MIpOCTpaHCTBE"
[ToBTOpenue TeMol "YpaBHEHHE
NPSIMOM, IPOXOAIICH Uepe3 ABe

4 P " POXOIH pes A 1 1 https://m.edso0.ru/7a5e9713
ToukH". BXoHast KOHTpOJIbHAS
pabota
O6bEM Tema. O0beM

5 1 https://m.edsoo.ru/826e23fb
MPSIMOYTOJIBHOTO MapajuieNienunena
3agaun 00 yaABOCHHMH Ky0a, O

6 A a d 1 https://m.edsoo.ru/522e867e
KBaJIpaType Ky0a; 0 TPUCEKIUU yria
CrepeomeTrpuueckue 3a1auu,

7 CBsI3aHHBIE C 00BEMOM 1 https://m.edso0.ru/2667e6de
MPSIMOYTOJIBHOTO MapajuielienuIeia
[IpuknagHeie 3aqa4u, CB3aHHbBIE C

8 BBIYHCIIEHUEM 00BbEMa 1 https://m.edso00.ru/41398a71
MPSIMOYTOJILHOTO Mapasuielienumeia



https://m.edsoo.ru/c7ce9c2f
https://m.edsoo.ru/49d29f46
https://m.edsoo.ru/ecb2a824
https://m.edsoo.ru/7a5e9713
https://m.edsoo.ru/826e23fb
https://m.edsoo.ru/522e867e
https://m.edsoo.ru/2667e6de
https://m.edsoo.ru/41398a71

O0BEM psAMOY TIPU3MEI

https://m.edsoo.ru/ala4466b

10

CrepeomeTpuiecKkue 3a/1aum,

CBSI3aHHBIC C BEIUKCIICHHEM 00HEMOB

PSIMOM IPU3MBI

https://m.edsoo.ru/lee258f4

11

[Ipuknaanbie 3a1a9u, CBsI3aHHBIE C
00BEMOM NIPSAMOI TPU3MBI

https://m.edsoo.ru/5b64ebdb

12

Brruncnenue o0EMOB Te C
TIOMOIIBIO OITPENIEIIEHHOTO
uHTerpana. O6bEM HaKIIOHHON
IIPU3MBI

https://m.edsoo.ru/ca7dbf2d

13

Brruucnenue o0EMOB Te C
TIOMOTIBIO OITPENIEIIEHHOTO
unTerpana. O0bEM MupaMu/Ibl

https://m.edsoo.ru/c4e2e5c6

14

dopmyna 00bEMa TUPaAMUIBL.
OTtHo1IeHNEe 00HEMOB MTUPAMUJL C
00ImuM yriiom

https://m.edso0.ru/91672d2f

15

dopmyna 00bEMa THPAMHUIBL.
OTHo1IeHNE 00BEMOB MTUPAMUJL C
00IUM yriiomMm

https://m.edsoo.ru/5bcdeb66

16

CTepeOMeTpI/I‘-ICCKI/IC 3aJa4u,
CBsI3aHHBIE ¢ 00BEMaMU HAKJIIOHHOM
IIPpU3MBbI

https://m.edsoo.ru/cfbc984c

17

CrepeomeTrpuueckue 3a1auu,
CBsI3aHHBIE C 00bEMaMU TUPAMU/IBI

https://m.edso0.ru/95db2799

18

[IpuknagHeie 3a1a4u 10 TEME
"O0BEMBI TEN", CBSA3aHHBIC C
00BEMOM HAKIIOHHON TIPU3MBI

https://m.edsoo.ru/55d4f1b7

19

HpI/IK.Ha,Z[HLIC 3aga4iu 110 TEME

https://m.edsoo0.ru/9d64515¢



https://m.edsoo.ru/a1a4466b
https://m.edsoo.ru/1ee258f4
https://m.edsoo.ru/5b64ebdb
https://m.edsoo.ru/ca7dbf2d
https://m.edsoo.ru/c4e2e5c6
https://m.edsoo.ru/91672d2f
https://m.edsoo.ru/5bcdeb66
https://m.edsoo.ru/cfbc984c
https://m.edsoo.ru/95db2799
https://m.edsoo.ru/55d4f1b7
https://m.edsoo.ru/9d64515e

"O0BEMBI TEN", CBSI3aHHBIC C
00BEMOM MUPaAMHUIBI

20

[Tpumenenne 00bEMOB. Beruncienne
PacCTOSAHUA 10 INIOCKOCTH

https://m.edsoo.ru/4e19ecb6

21

KonTpoasnas padora "O0béM
MHOTOTpaHHHUKa"

https://m.edsoo.ru/db67181c

22

]_II/IJ'H/IH)IPI/I‘-IGCKaSI IMOBCPXHOCTD,
00pa3yromue MUJINHIPUIECKOM
IIOBEPXHOCTH

https://m.edsoo.ru/278d4dfd

23

Hunuuap. [psamoit kpyroBou
nunuHap. [1nomane noBepxuocTr
LHAJIMHIPA

https://m.edsoo.ru/f83ee683

24

Konunueckasi moBepXHOCTb,
00pazyromre KOHHIEeCKOU
noBepxHoct. Konyc

https://m.edsoo.ru/bcdfefab

25

Ceuenue KOHYCa IIIOCKOCTBIO,
napannenLHoﬁ IIJIOCKOCTHU OCHOBAHUA

https://m.edsoo.ru/2e5a1f29

26

VYceuénnsiit konyc. M3o0paxenue
KOHYCOB U YCEYEHHBIX KOHYCOB

https://m.edsoo.ru/475fea2c

27

[Tmomaabe 60KOBOY MOBEPXHOCTH H
MIOJIHO MOBEPXHOCTH KOHYCA

https://m.edsoo.ru/9acl1444e

28

[Tnomaabs 60KOBOY MOBEPXHOCTH H
MOJTHOW MOBEPXHOCTU KOHYCa

https://m.edsoo.ru/1325f3dd

29

CrepeoMeTpuueckue 3a1auu Ha
JIOKa3aTeNIbCTBO U BBIYMCIICHUE,
MIOCTPOEHUEM CEYEHMI LIUIMHIPA,
KOHYyca

https://m.edso0.ru/76844cf2

30

CrepeomeTpuueckue 3a1au Ha

https://m.edsoo.ru/c3a8bde9



https://m.edsoo.ru/4e19ecb6
https://m.edsoo.ru/db67181c
https://m.edsoo.ru/278d4dfd
https://m.edsoo.ru/f83ee683
https://m.edsoo.ru/bcdfefa6
https://m.edsoo.ru/2e5a1f29
https://m.edsoo.ru/475fea2c
https://m.edsoo.ru/9ac1444e
https://m.edsoo.ru/1325f3dd
https://m.edsoo.ru/76844cf2
https://m.edsoo.ru/c3a8bde9

JI0Ka3aTesIbCTBO U BEIYUCIICHHUE,
IIOCTPOCHUEM CEUEHUN LIUIMHAPA,
KOHYCa

31

HpI/IKJIaI[HI)Ie 3aJa44, CBA3aHHBIC C
MUJIMHAPOM

https://m.edsoo.ru/d2del3ca

32

HpI/IKJ'IaI[HI)IC 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

https://m.edso0.ru/3897dad5

33

Cdepa u map

https://m.edsoo.ru/fb7912b1

34

[Tepecedenue cdepsl u mapa ¢
miockocThio. Kacanue mapa u chepsl
MJIOCKOCTRI0. B u n3o0pakenue
mapa

https://m.edsoo.ru/c1475e77

35

[Tepeceuenue cepsl 1 mapa ¢
miockocThio. Kacanue mapa u chepsl
IJIOCKOCTRI0. By u n3o0pakenue
mapa

https://m.edsoo.ru/af4a7147

36

VYpasuenue chepsl. [Tnomanp chepsl
u e€ yacTeil

https://m.edsoo.ru/2474b359

37

Cummetpus cdepsl 1 mapa

https://m.edsoo.ru/c23ec878

38

CrepeoMeTrpHuueckue 3aa4uu Ha
JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
CBsI3aHHBIE CO Cepoi U Mapom,
MOCTPOCHUEM MX CEUEHUI
IIJIOCKOCTBIO

https://m.edsoo.ru/df97bd97

39

CrepeoMeTpuueckre 3a1aui Ha
JI0Ka3aTeNIbCTBO U BBIYHMCIICHUE,
CBsI3aHHBIE CO cPpepoii U 1IapoM,
IIOCTPOEHUEM UX CEYEHMU

https://m.edsoo.ru/d324ea75



https://m.edsoo.ru/d2de13ca
https://m.edsoo.ru/3897dad5
https://m.edsoo.ru/fb7912b1
https://m.edsoo.ru/c1475e77
https://m.edsoo.ru/af4a7147
https://m.edsoo.ru/2474b359
https://m.edsoo.ru/c23ec878
https://m.edsoo.ru/df97bd97
https://m.edsoo.ru/d324ea75

IIIIOCKOCTBIO

[IpukiagHeie 3a1a4n, CBA3aHHbBIE CO

40 . https://m.edso0.ru/95a815fb
cdepoii u mapom
[ToBTOpEHUE: OKPYKHOCTH HA

41 MIOCKOCTH, BEIYHCIICHHS B https://m.edsoo.ru/67dda7ee
OKPY>XHOCTH, CTaHJAapTHBIE TI0100Ms
Paznmuunsie koMOMHAIINN TEI

2 " https://m.eds00.ru/447414f7
BpAIICHHUS] 1 MHOTOTPDAHHHKOB
3agaun o teMe "Tena u

43 A \ https://m.edsoo0.ru/7f99de3a
MTOBEPXHOCTH BpAICHUS
3agaun o teMe "Tena u

44 A \ https://m.edsoo0.ru/a97b28ca
MTOBEPXHOCTH BpAIlCHUS
Kountpoabnas padora "Tena u

45 P P " https://m.edso0.ru/e8a547f6
TTOBEPXHOCTH BpalleHUS
O0néM nmnuaapa. Teopema 00

46 . H P P https://m.edso0.ru/961d78a8
00BbEME MPSAMOTO MIJIMHIPA
Brrunciaenne 006EMOB TeN ¢

47 MOMOIBIO OTIPEACTIEHHOTO https://m.edsoo.ru/8cf5adc?
uHaTerpasia. O6bpEM KOHYca
ITnomaau OOKOBOI U MOTHOU

48 ta https://m.edsoo.ru/172d4f55
MMOBEPXHOCTU KOHYCa
CrepeoMeTpHYECKUE 3a/1a4H,

49 CBSI3aHHBIE C BEIYHUCIIEHUEM 00BEMOB https://m.edsoo.ru/29beaf77
HWINHPA, KOHYyCca
[IpuknanHeie 321244 10 TEME

50 "OOBEMBI U TUIOIIATN TIOBEPXHOCTEH https://m.edsoo.ru/88d75145
Ten"

51 O0BEM mapa 1 apoBOTro CEKTOPA. https://m.edso0.ru/e5667d27



https://m.edsoo.ru/95a815fb
https://m.edsoo.ru/67dda7ee
https://m.edsoo.ru/447414f7
https://m.edsoo.ru/7f99de3a
https://m.edsoo.ru/a97b28ca
https://m.edsoo.ru/e8a547f6
https://m.edsoo.ru/961d78a8
https://m.edsoo.ru/8cf5adc7
https://m.edsoo.ru/172d4f55
https://m.edsoo.ru/29beaf77
https://m.edsoo.ru/88d75145
https://m.edsoo.ru/e5667d27

Teopema 06 00béme apa. [lnomans
cdepsl. CTepeoMeTpryuecKre 3a/1a4H,
CBSI3aHHBIE C BEIYUCIICHUEM 00HEMOB
11apa, mapoBOTo CErMeHTa U
IIAPOBOTO CEKTOpa

52

[IpuknagHele 3a1a4n 10 TEME
"O0BEMBI Ten", CBI3aHHEIC C
00BEMOM I1apa U IUIOMIAIBI0 CPEPHI.
CoOTHOIIICHUS] MEXKTY TTOTIAASIMHU
MMOBEPXHOCTEH U 00bEMaMHU
MOJOOHBIX TE

https://m.edsoo.ru/5efcff8e

53

[TomoOHbIE TENAa B MPOCTPAHCTBE.
N3menenne 00bEMa pu mog00uu.
CrepeomeTpuyecKkue 3a1auu,
CBSI3aHHBIC C BEIYUCIICHUEM 00BEMOB
TeJ U IJI0aAeil TOBEPXHOCTEN

https://m.edsoo.ru/26cleada

54

Kontponsnas padota "[lnomanu
MMOBEPXHOCTH U 0OBEMBI KPYTIIBIX

TCI

https://m.edso0.ru/91c864f2

55

JIBUKEeHHS IPOCTPAHCTBA.
OtoOpakenus. J[BrxeHus: u
paBeHcTBO Quryp. Obiue cBoiicTBa
IBIDKECHUN

https://m.edsoo.ru/e8d891e8

56

Buael n1BrKeHMI: NTapauieIbHbII
IIEPEHOC, LICHTPAJIbHASL CUMMETPUS,
3€pKaJbHAsi CHMMETPHS, TOBOPOT
BOKPYT NPSAMOU

https://m.edsoo.ru/75255d4b

57

[TpeoOpazoBanus monoous. [Ipsmas u
cdepa Ditnepa

https://m.edsoo.ru/d168c275



https://m.edsoo.ru/5efcff8e
https://m.edsoo.ru/26c1eada
https://m.edsoo.ru/91c864f2
https://m.edsoo.ru/e8d891e8
https://m.edsoo.ru/75255d4b
https://m.edsoo.ru/d168c275

58

I'eomerpuueckue 3agaun Ha
MIPUMCHCHUC ABWIKCHUS

https://m.edsoo.ru/1daa4342

59

KouTponsHas padora "BekTopsi B
npocrpaHcTae”

https://m.edsoo.ru/daeb232d

60

Ob6o6maromee moropenue 11
MOHSTUN U METOJIOB Kypca
reometpun 10—11 xmaccos,
CHUCTEeMaTU3als 3HaHWI:
"[TapanienbHOCTh NPSAMBIX U
IJTOCKOCTEN B MpOCTpaHcTBE"

https://m.edsoo.ru/ff53f867

61

O6o06maromiee nopropeHue 11
MOHSTUI U METOJIOB Kypca
reometrpun 10—11 knaccos,
cucTeMaTu3anus 3HaHuil: "BekTopsl
B IIpOCTpaHCTBE"

https://m.edsoo.ru/89b29e3d

62

O6o6matomee moroperue 11
MOHATHI U METOJIOB Kypca
reometrpun 10—11 knaccos,
cucTeMaTu3alus 3HaHuil: "BekTopsl
B IIpOCTpaHCTBE"

https://m.edsoo.ru/71e78941

63

O6o6matomee mosropeHue 11
MOHATHI U METOJIOB Kypca
reometrpun 10—11 knaccos,
cucrtemaTu3aius 3Hanui: "O0beM
MHOTOTpaHHUKa"

https://m.edsoo.ru/25f8ecf8

64

Ob6o6maromiee nopropenue 11
MOHSATUN U METOJIOB Kypca
reometpun 10—11 xmnaccos,
cucteMmaruzanus 3HaHui: "O0beM

https://m.edso00.ru/68371e98



https://m.edsoo.ru/1daa4342
https://m.edsoo.ru/daeb232d
https://m.edsoo.ru/ff53f867
https://m.edsoo.ru/89b29e3d
https://m.edsoo.ru/71e78941
https://m.edsoo.ru/25f8ecf8
https://m.edsoo.ru/68371e98

MHOTOTpaHHHUKa"

Ob6o6maromee mosropenue 11
MOHSTUI U METOJIOB Kypca
reometpun 10—11 xmaccos,

65 cucTeMaTH3AMS 3HaRKi: "Thioma 1 https://m.edso0.ru/81595c6b
MTOBEPXHOCTU U 00BEMBI KPYTJIBIX
Ten"

66 Hrorosas koHTpOJIbHAS paboTa 1 https://m.edso0.ru/5752266a

67 Hrorosas koHTpoJbHAs paboTa https://m.edsoo.ru/52cc9dal

68 Hosropene, 0606merje 1 1 https://m.edsoo.ru/ba2b4522
cucreMaru3anust 3HaHUUu

OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/81595c6b
https://m.edsoo.ru/5752266a
https://m.edsoo.ru/52cc9da1
https://m.edsoo.ru/ba2b4522

MPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KJIACC
Kona .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepPsiEMOro L
00pa30oBaTeIbHON MPOrpaMMbI CpPeIHETr0 00IEero 00pa3oBaHusl
pe3yJbTara
7 I'eomerpus
7.1 OrnepupoBaTh MOHATHAMU: TOUKA, MPAMasi, IIOCKOCTh
79 [IpuMeHSITh aKCHOMBI CTEPEOMETPHH M CIICJCTBHS W3 HHUX IMPHU PEIICHUU
' reOMETPUIECKUX 3a/1a4
73 OnepupoBaTh MOHATHSIMH: TAPAJUICTLHOCTh U MEPICHIUKYISPHOCTH
' NPSMBIX U IIOCKOCTEH
74 KnaccuduimpoBare B3aUMHOE PACIIOJIOKEHHE TPSAMBIX M IUIOCKOCTSH B
' [IPOCTPAHCTBE
OnepupoBaTh MOHATHSAMU: JBYTPAHHBIA yroJi, TpaHU JIBYTPAHHOTO yrJa,
7.5 pedpo IBYrpaHHOIrO yria, JUHEHHBIA Yroj IBYTpaHHOTO yria, IpaaycHas
Mepa JIBYTPaHHOTO yria
76 OnepupoBaTh TOHSATHUSMH: MHOTOTPAHHHUK, BBIMYKJIBIM W HEBBIMYKIIbIN
' MHOTOTPaHHUK, AJIEMEHThI MHOTOTPaHHUKA, TTPABUIILHBI MHOTOTPAHHUK
77 Pacro3naBath OCHOBHBIC BHJBI MHOTOTPAHHHMKOB (MMUpaMua, MpHU3Ma,
' MPSIMOYTOJIBHBIN MTapajuiesienuIie 1, Kyo)
KnaccudumupoBaT ~ MHOTOTpaHHUKH,  BBIOMpass ~ OCHOBaHHWS IS
7.8 Kkiaccuukanuu (BBITYKIbIE ¥ HEBBIYKJIbIC MHOTOTPAHHUKH, TTPABUIIbHBIC
MHOTOTPaHHUKH, MPSMbIE U HAKJIOHHBIC TTPU3MBI, TapajlICIICITUIIC IbI )
7.9 OnepupoBaTh MOHATHAMU: CEKYIIas IMIIOCKOCTh, CCUEHHE MHOTOIPAaHHUKOB
710 OOBACHATH MPUHIMIIBI IOCTPOCHHUS CEYCHUH MHOTOTPAHHUKOB, MCIIOJIB3YS
' METO/I CJIE/IOB
CTtpouTh ceueHHUS MHOTOI'PDAHHMKOB METOJOM CJIC/IOB, BBITIOJHSATH
7.11 (BBIHOCHBIC) TUIOCKHE YEPTE)KH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYD:
BUJI CBEPXY, COOKY, CHU3Y
Pemratey 3amaum Ha HaXOXKJACHHE T'€OMETPUUYECKUX BEIMYUH 1O oOpasiam
WU aJroOpuTMaM, IPUMEHSS H3BECTHBIC AHAJUTHYCCKUE METOJIbI IpHU
7.12 pelIeHHH  CTaHAapTHBIX MaTeMaTHYeCKHX 3a7ad Ha  BBIYHCIICHUE
pPacCTOSIHUN MEXIy ABYMS TOYKaMHU, OT TOYKH JO MPSIMOM, OT TOYKHJIO
MJIOCKOCTH, MEXKIY CKPEIINBAIOIIUMHUCS TTPSIMBIMU
Pematp 3amaun Ha HaXOXKJIEHUE T€OMETPUUYECKUX BEIMYMH MO 0Opasiam
713 WM alroOpuTMaM, TMPUMEHSS HW3BECTHBIE AHAJIMTUYECKUE METOJbI TpHU

pCHICHUU CTAaHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BbIYUCIICHUC YTJIOB
MCXKAY CKPCIIUBAOMIUMUCA MPAMBIMH, MCKIY HpHMOI\/'I n IIJIOCKOCTBIO,




MCXKAY IJIIOCKOCTSAMH, ABYI'PAHHBIX YI'JIOB

Berancnsate 00bEMBI U IIIOMIAM IOBEPXHOCTEH MHOTOTPAHHUKOB (MPU3Ma,

7.14 nupaMuza) ¢ HpUMEHEHHEM (OpMys, BBIYUCIATH COOTHOLICHUS MEXIY
TUTOIIA/SIMH TTOBEPXHOCTEH, 00bEMaMK MOJIOOHBIX MHOTOTPAHHUKOB
715 OnepupoBaTh MOHATHAMHU: CHMMETPHS B TPOCTPAHCTBE, IIEHTP, OCh H
' IUIOCKOCTh CUMMETPHUH, LIEHTP, OChb U INIOCKOCTh CHMMETPHUH (PUTYpBI
W3BnekaTh, mpeoOpa3oBBIBaTh W HHTEPIPETUPOBATH HH(GOPMAIHIO O
7.16 IPOCTPAHCTBEHHBIX TEOMETPUYECKHX (UTYypax, MpEeACTaBICHHYIO Ha
yepTrexax U pUuCyHKax
[TpumensTe reoMerpuyeckue (aKThl IS PEIICHUS CTEPEOMETPUYECKUX
7.17 3a7a4, MPEINOJaramilinX HECKOJIbKO IIaroB pEIICHUS, €CIU YCIOBHS
MIpUMEHEHHUs 3aJIaHbI B SIBHOM Gopme
718 [IpuMeHAT, mpocTEHIIME MPOrpaMMHBIE  CPEICTBA M DIEKTPOHHO-
' KOMMYHMKAIIMOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUYECKUX 3314
719 [IpuBoaMTH TIpEMEPHl MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B TMpHUpONE U
' YKU3HHU, PACIIO3HABATh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHsTh MOTydeHHbIE 3HAHUS Ha MpaKTHKE: aHAJM3UpPOBaTh pealbHbIC
CUTYalluW ¥ MPUMEHATh M3YYECHHBIC TIOHSATHS B TPOIIECCE IMOMCKA PEIICHHSI
MaTeMaTH4eCKu CPOPMYIUPOBAHHON MPOOJIEMBI, MOJEIUPOBATh pealbHbIE
7.20 CUTYyallMM Ha $S3bIKE TEOMETPHH, HCCICIOBATH IMOCTPOCHHBIE MOJEIU C
UCIOJIb30BAHUEM T'€OMETPUUYECKUX MOHATHI M TeopeM, amnmapara anreopsl,
pemaTh ~ MpaKkTHYECKUE  3aJauyd,  CBSI3aHHBIE C  HAXOXJIEHHEM
reOMETPUYECKUX BETUUNH
11 KJIACC
Kox .
IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero o001ero o0pa3oBaHusi
pe3yJabTaTa
6 I'eomeTpust
OnepupoBaTh HOHATHAMM: LMJIMHIPUYECKas MOBEPXHOCTb, OOpasyrollye
6.1 WINHAPUYECKON IMOBEPXHOCTH, LMIMHIAP, KOHHYECKas IOBEPXHOCTH,
o0pasyromye KOHUYECKOH IOBEPXHOCTH, KOHYC, chepuyeckas MOBEPXHOCTb
6.2 Pacnio3znaBatk Tena BpaieHus (HUIMHAP, KOHYC, cdhepa u map)
6.3 OOBACHATH CIIOCOOBI MOJTyYEHHUS TENl BPALLCHHS
6.4 KnaccugunupoBaTs B3aMMHOE paciioyioxkeHue cepsl U MIOCKOCTH
OmnepupoBaTh NOHATUSAMHU: IIAPOBON CETMEHT, OCHOBAHUE CEIrMEHTa, BHICOTA
6.5 CETMEHTa, IIapOBOM CJIOM, OCHOBAHUE IIAPOBOIO CJIOS, BBICOTA LIAPOBOTO
CJ10s1, IAPOBOU CEKTOP
6.6 Bbuucnare  00bEMBI M IUIONIAAM  TOBEPXHOCTEH TeN  BpALICHHS,




TEOMETPUYECKUX TEJl C MPUMEHEeHHEeM (popmyIt

6.7

OnepupoBaTh NOHATHSAMH: MHOTOTPAaHHMK, BIIMCAaHHBIH B cdepy H
OTHMCAaHHBIN OKOJIO cdepsrl, cdepa, BIUCAHHAS B MHOTOTPAHHHUK WM TeEJO
BpalleHUs

6.8

BBIYHCIATE COOTHOMIEHUST MEXKTy IIOMIAIIMU TIOBEPXHOCTEH B 00bEMaMu
MOJOOHBIX TEN

6.9

N3o0paxkaTe u3ydaemble (QUTYpHl OT PYKH M C TPUMEHEHHEM IPOCTHIX
YEPTEKHBIX THCTPYMEHTOB

6.10

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU W3 PHUCYHKOB IPOCTBIX
00BEMHBIX (uUryp: BUA CBepXy, COOKY, CHU3Y; CTPOUTH CEUEHHUS Tel
BpalleHUS

6.11

W3Bnekarb, WHTEpHpeTHpoBaTh M MNpeoOpa3oBbIBaTh HHMOPMALHUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, TMpeACTaBICHHYIO Ha
YepTekKax U PUCYHKAX

6.12

[IpumensTs reomeTrpuyeckue (GaxKThl Ui PEHICHHUS CTEPEOMETPHUUYECKHUX
3a/1a4, NPEINOoNaralIliuX HECKOJbKO IIAaroB pEHIeHUs, €CIH YCIOBUSA
MIPUMEHEHHUS 3a/1aHbI B sIBHOU (hopMme

6.13

OnepupoBaTh NOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BI)IHOJ'IHS[TB HeﬁCTBHH CJIOKCHUS BeKTOpOB, BBIYUTAHUA BeKTOpOB n
YMHOXKEHHUSI BEKTOpa Ha YHCJIO, OOBSACHATh, KAKUMHU CBOWCTBAMHU OHHU
oOazmaror

6.15

[IpumeHsTH NpaBUiIO NapauieNenune1a Ipy CI0KEHHUH BEKTOPOB

6.16

OnepupoBaTh MNOHSTUSIMU: JEKApTOBBI KOOPAMHATHI B TMPOCTPAHCTBE,
BEKTOP, MOJIyJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YrOJl
MEXy BEKTOpamH, CKaJIsIpHOE MPOU3BEIEHUE BEKTOPOB, KOJUIMHEAPHbIE U
KOMILJIaHApHBIE BEKTOPbI

6.17

HaXO,Z[I/ITB CYMMY BCKTOPOB W IPOU3BCACHUC BCKTOPA Ha YHCIO, YIrolJ
MECXKAY BCKTOpaMH, CKAJIAPHOEC IIPOU3IBECACHHE, pacCKilaAblBaTb BEKTOP IIO
JABYM HEKOJUIMHEAPHBIM BCKTOPaM

6.18

3a,Z[aBaTL IIJIOCKOCTb YPAaBHCHUCM B ,I[eKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemars HpOCTCﬁLHPIC IrCOMCTPUYCCKUEC 3a/la4d Ha IMPHUMCHCHHEC BCKTOPHO-
KOOPAUWHATHOI'O METOAAa

6.20

Pemars 3amaum Ha J0Ka3aTENbLCTBO MaTeMaTHUYECKUX OTHOIIICHUH U
HaXOXXIACHUEC I'COMCTPUYCCKHUX BCIWYHH II0 06pa3uaM Wi aJiropurMam,
IIPUMCHA HU3BCCTHBIC MCTOABI IIpu PCIICHUN CTaHAAPTHBIX
MAaTCMAaTHYCCKHUX 3aaaq

6.21

HpI/IMeHHTL HpOCTCﬁH.IHC nporpaMMHbBIC  CpCACTBAa W 3JICKTPOHHO-
KOMMYHUKAIUOHHBIC CUCTEMEI ITPU PCHICHUN CTCPCOMCTPUICCKUX 3a/1a4

6.22

HpI/IBOI[I/ITL MpUMEPLBI MATCMATHUYCCKUX SaKOHOMepHOCTeﬁ B IpUPOAC U
JKHU3HH, pACIIO3HABATh IIPOABJIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

HpI/IMeHHTL MOJIYYCHHBIC 3HAHUA HaA MPAKTHUKE: aHAIMU3UPOBATL PCAJIbHBIC




CUTyallUM U NPUMEHATh U3YYEHHBIE IIOHATHUSA B IIPOLIECCE ITOMCKA PELICHUS
MaTeMaTU4ecKku c(HOpMYyIHMPOBAHHOMN MPOOIEMbI, MOACIHPOBATH PEaTbHBIC
CUTyallUM Ha $3bIKE T'€OMETPUH, MCCIENOBATH ITOCTPOCHHBIE MOJCIU C
HCII0JIb30BAHNEM I'€OMETPUUECKUX MOHATUN U TEOpeEM, alrmapara aareOpsl,
pemaTte  NPAKTUYECKHME  3aa4d,  CBA3AHHBIE C  HAXOXKIACHUEM
reOMETPUYECKUX BEJIMYUH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

I'eomerpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsiMasi, IJIOCKOCTh, IPOCTPAHCTBO.
[onsiTne 06 aKCHOMATUYECKOM TIOCTPOCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

B3aumHoe pacrnosioskeHre NpsMBIX B IPOCTPAHCTBE: MEepeceKaroIuecs, napaieibHble
U CKPCHIMBAIOIIUECCA  IPAMBIC. HapaJ'IJ'IGJ'II)HOCTI) OpsAMBIX U IIOCKOCTEH B
IIPOCTPAHCTBE: MapaJUIeIbHBIE IIPSAMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX
MIpsAMBIX, MNapaJUICIIbHOCTD HpSIMOfI A IUIOCKOCTH. YTIBIC COHaIIpaBJICHHBIMHA
CTOpPOHAMH, YTOJ MEXIy TpPsIMBIMH B TpocTpaHCTBE. [lapamienbHOCTh MIIOCKOCTEH:
MapajuiebHble IIJIOCKOCTH, CBOMCTBA NapaUIeNbHBIX IIOCKocTel. I[Ipocteimue
MPOCTPAHCTBEHHBIE (UTYpPHI HA TIUIOCKOCTH: TETpadAp, KyO, mapasuieNienuren,
MOCTPOEHUE CEUCHUI

7.3

HepHeH,}II/IKy.]'ISIpHOCTB HpSIMOfI U TIUIOCKOCTU: TMCPICHAUKYIAPHBIC IIPAMBIC B
MIPOCTPAHCTBE, MPSMbIE NMapauleIbHble U MEPIEeHIUKYISPHbIE K MIOCKOCTH, MPU3HAK
MEePIEHANKYJISIPHOCTH TPSIMOM M IUIOCKOCTH, TE€OpEMa O MPAMOM MEPIEHAUKYISIPHON
IJIOCKOCTH. YTJIbl B TPOCTPAHCTBE: YroJI MEXAY MPSAMOM M TJIOCKOCTBIO, IBYTrPaHHbBIN
yroJi, JINHEHHBIA YroJl ABYrpaHHOrO yria. [lepneHaukynsp v HaKJIOHHBIE: PacCCTOSIHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE OT MPSAMOM JI0 TUIOCKOCTH, MPOeKIusl pUrypsl Ha
IJI0CKOCTh. [lepneHauKyIsIpHOCTh MIOCKOCTEH: MPU3HAK MEPHEeHIUKYISIPHOCTH ABYX
mwiockocteit. Teopema o TpEX mepreHUKyIsIpax

7.4

[lonsiTHE MHOTOrpaHHHMKAa, OCHOBHBIE D3JIEMEHTHl MHOTOTPAaHHHUKA, BBIIYKIbIE U
HEBBINYKJIbIE MHOTOTPAHHUKH, pa3BEPTKa MHororpaHHuka. llpusma: n-yromnbHas
npu3Ma, TpaHd M OCHOBAHUS MPHU3MBL, MpsiMas ¥ HaKJIOHHAs MPU3MbI, OOKOBas W
MOJIHAs TIOBEPXHOCTH NMpu3Mel. [lapasienenumnesn, npsaMOYroiabHbINA Mapaienenumne]] u
ero cpoiictBa. [lupammpa: N-yronbHas nmupamuaa, TpaHH MU OCHOBAHHUE MUPAMUIBL,
OOKOBas W TOJIHAS TOBEPXHOCTh NMHUPAMUIbI, MpaBUJIbHAS M yCeu€HHAs MHUpaMUfa.
DnemMeHThl NpuU3Mbl W Tnupamuiabl. [IpaBuibHBIE MHOTOTPAaHHUKH: TOHSITHE
MPaBWJIBHOTO MHOTOTpPaHHMKA, IMpaBWIbHAS TMpU3Ma M MpaBWiIbHAas MHpaAMHUJA,
MpaBWJIbHASI TPEYroJIbHASI MMpaMKJIa U MPABWIbHBIN TeTpasap, KyO. [IpeacraBnenue o
MPaBUJIbHBIX MHOTOIPAHHHMKAX: OKTas’Ap, MOOAEKadap U uxocadapyrue CeueHus
MIPU3MBI U THPAMHU/IBI

7.5

CI/IMMeTpI/IH B MPOCTPAHCTBC: CUMMETPUA OTHOCUTCIIBHO TOYKH, pr[MOfI, IIJIOCKOCTH.
ONEeMEHTHI CUMMCTPUHN B NnupamMuzax, HapaJuieJCnuIeaax, MMpaBUJILHBIX
MHOT'OIpaHHUKaxX

7.6

Brlunciaenue 31e€MEHTOB MHOT'OT'PpaHHUKOB: pe6pa, AuaroHajaiu, YyrJibl. [Inomane
OOKOBOM MMOBEPXHOCTU U MOJIHOH MOBEPXHOCTU HpHMOfI MPU3MBI, IJIOab OCHOBaHI/Iﬁ,




TeopeMa 0 OOKOBOW MOBEPXHOCTHU MPsMO# mpu3Mebl. [Lomaas 60K0BOM MOBEPXHOCTH U
IIOBEPXHOCTH IPABWIBHOW NUPaMHUABI, TEOPEMa O IUIOLIAJAM YCEYEHHOM NHUPAMHUJIBI.
[onsitue 06 06vEMe. OOBEM nUpaMuIbl, IPU3MBI

1.7

[TomoOHbIe Tena B mpocTpancTBe. COOTHOIICHUS MEXY IIOMIAIIMHU MTOBEPXHOCTEH,
00BbEMaMHU TTIOJOOHBIX TEN

11 KVIACC

Kox
6

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yrolue MUINHIAPUYECKON MOBEPXHOCTH, OCh
III/IJ'II/IH)IPI/I‘-IGCKOﬁ MMOBCPXHOCTH. HI/IJ'II/IH)Ip: OCHOBaHHUSA u OOKOBasg MMOBEPXHOCTD,
o0Opasytoias 1 0Ch, TIONIAAh OOKOBOW U MOJIHON TOBEPXHOCTH

6.2

Konnueckas moBepxHOCTb, 00pa3yronie KOHNYECKOW MOBEPXHOCTH, OCh U BEPILINHA
KOHHYECKOM ToBepXHOCTH. KOHyC: OCHOBaHWME W BepIIMHA, OOpa3yromas U OcCh,
IJI01Iaah OOKOBOW M TOJHON TOBEPXHOCTH. YCEUEHHBIM KOHYC: 0Opasyroommue Hu
BBICOTA, OCHOBAHUA U OoKoBas IMOBEPXHOCTDH

6.3

Cdepa u map: neHTp, paauyc, JuameTp, IUIOMIalb MOBEPXHOCTH cdepbl. B3anmHuoe
pacnofio)keHue cepsl U IIIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomaib

chepsl

6.4

N3o00paxkenue Ten BpalieHUs Ha MIO0CKOCTH. Pa3BépTka HMIMHApPA U KOHYCa

6.5

KomMOuHarmu ten BpaieHuss 1 MHOTOTPaHHUKOB. MHOTOTrpaHHUK, OTUCAHHBIN OKOJIO
cdepsl, cdepa, BMcaHHasi B MHOTOI'PaHHUK, WM TEJIO BpallleHus

6.6

[Tonsatue 06 oO0BEmMe. OcHoBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajuiesienunena u cieacTBus u3 He€. OO0BEM MIMHIPA, KOHYCA.
O06bEM 1Iapa 1 wiomaas chepsl

6.7

[Tono6HbIe Tena B nmpoctpancTBe. COOTHOMICHUS MEXAY IIOMIAASIMHU TTOBEPXHOCTEH,
00BpéMaMHU ITIOJOOHBIX TENI

6.8

Ceuennst nmuHapa (MapasielbHO U TMEPHEHAUKYISIPHO OCH), CEYEHHsS KOHYca
(mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIIUHY), CEUCHHUS [1apa

6.9

Bektop Ha muockocth ¥ B npocTpaHCcTBE. CIIO)KEHHE W BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasnoxkeHue BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopam. [IpaBuino napamnenenunena. Pemenue 3anad, cBsI3aHHBIX C IPUMEHEHUEM
MIpaBUII JCUCTBUN C BEKTOpaMU

6.10

HpﬂMOYTOJILHaSI CUCTCMa KOOpAMHAT B IIPOCTPAHCTBE. KOOpI[I/IHaTBI BCKTOpA.
HpOCTeI‘/’H_HI/Ie 3alaunu B KOOpAWHATax. Yron MCXKAY BCKTOpaMHu. CKaJ'IHpHOC
MPOU3BCIACHUC BCKTOPOB. Brruncienue YIJI0B MCXKAY HNpAMbIMU W IINIOCKOCTSAMMU.
KOOpILI/IHaTHO 'BCKTOpHLIﬁ MCTOI ITPHU PCIICHUU I'COMCTPUICCKHUX 3a1aY




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPseMOro | OCHOBHOII 00pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero oouero
TpeOoBaHuUs o0pa3oBaHus

Brnagenne MeromaMu JJOKAa3aTENbCTB, AJITOPUTMAMH PEIICHHS 3aJ1ad;
yMeHHE (QOpPMYIUpOBATH M ONEPUPOBATh MOHATUSMHU: OIpENEICHUE,
aKCHOMa, TeopeMa, CIIJCTBUE, CBOWCTBO, NPHU3HAK, JI0KA3aTEeIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpMYIUPOBATH
oOpaTHO€ M MPOTUBOIOJOKHOE YTBEP)KJIEHUE, NMPUBOAUTH IPUMEPHl U
KOHTPHOPUMEPLI, HCIOJB30BaTb MCTO/ MaTeMaTHIECKOU HWHIAYKIHUH,
IMPOBOAWUTE AOKA3ATCIBHBIC PACCYKIACHUS IPHU PCUHICHUHN 3a1a4, OLICHNBATh
1 JIOTHYECKYI0  NPABWIBHOCTh  PACCyXIEHUH; YMEHHE ONEpHUpPOBAThH
MOHATUAMU. MHOXECTBO, IMOAMHOKCCTBO, OIICpallih HaJd MHOXCECTBAMU,
YMEHHE  WCIOJB30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar  Juis
OTIMCaHMsI PEATHHBIX MPOIIECCOB U SIBICHUI M NPU PEIICHUU 3a1ad, B TOM
qHCciie U3 APYTUX Y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH IMOHITUSIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH;, YMEHHE 3aaBaTh
W ONHUCHIBATh rpadbl Pa3IMIHBIMU CIIOCOOAMH; UCIIOJIB30BaTh Tpadbl MpU

PEIICHNH 3aJa4

VYmenune ONICpHUpOBaTh IOHATHUAMU: HATYPAJIbHOC 4YHUCIIO, LEJIO0C 4YHCIIO,
CTCIICHb C LECJIbIM IIOKa3aTCJIeM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb C
paluOHaJIbHBIM IIOKAa3aTCJIEM, CTCIICHBb C HeﬁCTBHTCHBHBIM IIOKa3aTeJIeEM,
norapn(bM qucia, CHHYC, KOCHHYC W TaHI'CHC HIPOU3BOJILHOI'O 4YHCIJIA,
OCTaTOK II0 MOAYJII, paluOHAJIBHOC YHUCIIO0, HPPANUOHAJIBHOC YHCIIO,
MHOJXCECTBAa HATYPAJIbHBIX, MNCJIbIX, PALNUOHAJIBbHBIX, JIECTBUTEIIHLHBIX
2 YUCCII; YMCHHC UCIIOJIb30BATh IIPU3HAKU JCIIUMOCTH, HauMEHBIITHI O6IHI/II>'I
AJCIIUTCIIb M HaAHMMCHBIICC 061].166 KpaTHOC, aJIrTOPpHUTM Esxnunga IIpu
peuiCHUN 3a4a4; 3HAKOMCTBO C PAa3JIMYHBIMH NMO3UITHUOHHBIMU CHCTCMaMHU
CUHCJICHUA; YMCHUC BLIITOJIHATH BBIYUCIICHUC 3HAYECHUHN U Hp606pa30BaHI/I}I
BLIpa)I(eHI/Iﬁ CO CTCICHAMH U J'IOI‘apI/I(i)MaMI/I, Hp606p330BaHI/IH I[pO6HO'
paluOHAJIBHBIX Bpra)KeHI/II\/’I; YMCHUC ONICpUpPOBATH TIOHATHUAMUN

noCJICaA0OBAaTCIIbHOCTD, apI/I(I)MCTI/I‘{eCKa}I nporpeccusda, TreoMEeTpUICCKas




nporpeccusi, OECKOHEUHO YOBIBalOIIas TI'E€OMETPUYECKasi IPOTPecCHs;
YMEHME 3a/laBaTh IIOCJIEJJOBATEIbHOCTH, B TOM 4YHCIE C ITOMOLIBIO
PEKYppPEHTHBIX (POPMYJ; YMEHHE ONEPUPOBATH MOHATUAMU: KOMILICKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M apryMEHT
KOMIUIEKCHOTO  4Hcha, (opMa  3amucH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass U aireOpanmyeckas),; yMETb
IPOM3BOJIUTh ApU(PMETHUECKHE JEHCTBHS C KOMILICKCHBIMH YHCIIAMU;
IPUBOJIUTH IPUMEPHI MCIIOJIb30BAHUSI KOMIUIEKCHBIX YHUCEIl; ONEPUPOBAThH
NOHATHSAMM:  MaTpuua 2X2  u  3X3, omnpeienuTenb  MaTpHIbL,

FGOMeTpI/ILICCKI/II\/JI CMBICJT OITPEACTIUTEIIA

YMeHue omnepupoBarh MOHATUSAMU: pallOHAJbHbIE, HpPpALMOHAIbHbIE,
MOKa3aTejabHble, CTENEHHBIE, JOTrapu(pMUUYECKHe, TPUTOHOMETPUUECKUE
yYpaBHEHUS U HEpPaBEHCTBA, MX CHCTEMbl; YMEHHE OIEpPHUPOBAThH
MOHATUSMH: TOXIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHMEe, ypaBHEHUE,
HEpPAaBEHCTBO, CHUCTEMa YPAaBHEHUH M HEPABEHCTB, PABHOCWIBHOCTH
ypaBHEHUHN, HEpPAaBEHCTB M CHUCTEM; YyMEHHE peuiaTb YypaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBbI C TMOMOILIBIO pa3IMYHBIX NPHUEMOB; peIIaTh
YPAaBHEHUs, HEPABCHCTBA M CHUCTEMBI C MApaMeTpoOM; IPUMEHATh
YPaBHEHUS, HEPAaBEHCTBA, MX CHUCTEMBI [UId DPEUICHHS MaTEMaTHYECKUX

3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTel HayKu U peaibHON )KU3HU

YMmenue omnepupoBaTh MNOHATHSIMH: (GYHKUMSA, YETHOCTh (DYHKIUH,
HEPUOJUYHOCTh (YHKIHUHU, OTPAHUYCHHOCTh (YHKIIMH, MOHOTOHHOCTb
GyHKIMH, 3KCTpeMyM (QYHKIMM, HauOoOJIblIee W HAaWMEHbLICE 3HAYCHUS
(GYHKIIMM Ha TPOMEXKYTKE, HEeNpepbiBHAs (YHKIIHS, aCHMOTOTHI rpaduka
¢GbyHKIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUUYECKUI U
(u3nueckuii CMBICI TPOU3BOAHOM, IEpPBOOOpa3Has, OIpeleIEHHbIN
UHTETpall; YMEHHE HAXOAWTh AaCHUMMOTOTHI rpaduka (YHKIHH; yMEHHE
BBIUUCIIATh  MPOU3BOJHBIE  CYMMBbI, TMPOMU3BEACHUS, YAaCTHOTO H
KOMIIO3UIIMN (DYHKIUH, HAXOJUTh ypaBHEHHUE KacaTelbHOW K rpaduky
(GYHKIMKM; YMEHHE HAaXOJIUTh MPOU3BOJHBIC DIEMEHTAPHBIX (YHKIIHIA,
YMEHHME WCIOJIb30BaTh MPOU3BOJIHYIO JUIsI HCCIeAOBaHUA (DYHKIUH,
HaXOJWTh HauOONbIIME W HAUMEHbIINE 3HAueHUs (YHKIUN; CTPOUTH
rpauky MHOTOYJIEHOB C HMCIOJB30BaHHEM almapara MaTeMaTHUYeCKOTO
aHallM3a; TPUMEHATH TMPOU3BOAHYIO [UIS HAXOXKACHUS HAUITYYIIETOo
peuleHuss B MPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaXOJUTh ILIOIIaAn H 00BEMBI (bI/Ipr C IIOMOIIIBIO




HUHTCTpalia; NpUBOAUTH HNPUMCPbBI MATCMATUYCCKOI0O MOACIHMPOBAHUA C

oMoIIeio quddepeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHAs (yHKIUS,
KoMno3uiusi (GpyHKIMiA, JTuHeWHas QYHKIUS, KBagpaTHdHas (QyHKIHS,
panmoHanpHas (GYHKUOUS, CTENeHHas (QYHKIUS, TPUTOHOMETPUYECKUE
¢GbyHKIMU, OOpaTHBIE TPUTOHOMETpUYEecKHe (YHKIWHU, TOKa3aTelnbHas W
aorapupmuueckas (QYHKIUH; YMEHHE CTPOUTh TpapuKd H3y4eHHBIX
GyHKUMH,  BBINONHATH  mpeoOpasoBaHuss  rpadukoB  (yHKIHUH,
WCTIONB30BaTh TPaQUKH I W3YUEHHs MPOILECCOB M 3aBUCHMOCTEH, TpH
pelIeHny 3ajad U3 APYruX YYeOHBIX NPEJIMETOB M 33734 U3 pPealbHOU
KU3HU; BBIpAKaTh (OPMYIaMU 3aBHCHUMOCTH MEXIy BEITHYHHAMU,
WCII0JIb30BaTh CBOMCTBA U rpa@uku (YHKUMN Ui pellieHus ypaBHEHUH,
HEpaBEHCTB M 3a/Ja4 C MapaMeTpamMu; H300paxkaTb Ha KOOPAWHATHOM

IIJIOCKOCTH MHOKECTBA PEIICHUI YPAaBHEHMI, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBbIE 3aJauyd pPa3HBIX TUIIOB (B TOM 4YHUCIE Ha
MPOLIEHTHI, AOJM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTb TOBapoOB U
yCIIyT, HaJOTH, 33Ja4d U3 0OJaCTH YIpaBJICHUS JIMYHBIMU U CEMEUHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAXKEHHS, YpPaBHEHMs, HEpAaBEHCTBAa M HX
CUCTEMBI II0 YCIOBHUIO 33J1a4M, HCCIIEIOBATH IMOJYyYEHHOE pEIICHUE U
OIICHUBATh MPABIONOAOOHOCTh pPE3YIbTaTOB, YMEHHE MOJEIHPOBATh
peanbHbIE CUTyallMd HA $3bIKE MATEMAaTHKH; COCTaBIIATH BBIPAKEHMUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHIO 33Ja4u, UCCIEN0BATh
IOCTPOCHHBIE ~ MOJENM C  HCIOJb30BAHUEM ammapara  aiureopsl,

UHTEPIPETUPOBATH MOJTYUYCHHBII pe3ylbTaT

YMeHue onepupoBaTh MOHATHSAMU: CpelHee apuMeTuyecKkoe, MeauaHa,
HauOoJIbllIee U HAaUMEHbIIIEe 3HAUCHUS, pa3Max, AUCIIEPCHS, CTAaHIAPTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; YMEHHE H3BJIEKaTh, UHTEPIPETUPOBATH
uH(bOpPMAIIMIO, MIPEICTABICHHYIO B TaONMIIaX, HA JAUarpaMMax, rpapukax,
OTpaXaroIIyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBIEHUH; MPEACTABIATh
uHGOPMAIIMI0O C TOMOIIBI0 TabMUIl MW JAuMarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C MpPUMEHEHUEM TrpapuuecKux
METOJIOB M AJIEKTPOHHBIX CPENICTB; TpaduYecKu HCCIeA0BaTh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IIOMOIIBKO AHUAr'PaMM paCCCUBAHUS U JIMHENHOMN perpeccun

YMeHHe OmnepupoBaTh MOHATUAMH: CIy4alHBIA OIBIT U CIydalHOE

COGLITI/IC, BEPOATHOCTDH CHy‘I&ﬁHOF (8} COGBITI/IH; YMCHHEC BBIYHUCIATH




BEPOATHOCTh C HCIIOJIB30BAaHUEM TpapHUUECKHMX METO/I0B; MPHUMEHSTh
(GopMyNBl CIOXKEHHST W YMHOXXEHHS BEpOSATHOCTEH, (HOpMYITy MOJHOM
BepoATHOCTH, Gopmyny bepHysin, komOuHaTOpHBIE (aKTHl U (HOPMYIIHI;
OIICHUBATh BEPOSITHOCTH pEabHBIX COOBITHI; YMEHHE OIEPHUPOBATH
NOHATUSIMH:  CITy4ailHas BEJIMYWHA, pacHpesieliecHHe BEPOSTHOCTEH,
MaTeMaTHYeCKOe OXKHJaHWe, JUCHEPCUs W CTaHAApPTHOE OTKIOHEHHUE
CIIyYaifHOH  BENWYMHBI, (QYHKIUU paACTpeieieHus] W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO ¥ HOPMAJIBHOTO paclpeaeiIeHuil; yMeHne
WCIIOJIH30BaTh CBOWCTBA M3YYEHHBIX PACIPEICICHUN ISl PEIICHUs 3a7ay;
3HaKOMCTBO C MOHSATHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIC/IOBaHUI; YMEHHE TPHUBOJIUTH TIPHUMEPHl TPOSIBICHHUS 3aKOHA
OONBIIMX YHCET B TPUPOAHBIX W OOIIECTBEHHBIX SBJICHHUSAX;, YMEHHE
OTIEPHPOBATH MOHITHAMHU: COUYETAHWE, NEPECTAHOBKA, YHCIO COYETAHUH,
YHCIO  TEpPecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWEe  NPUMEHSTH
KOMOHMHATOPHBIE (aKThl U PACCYXKACHUS Ul PEIICHUsS 3a1ad; OIICHUBATh
BEPOSATHOCTH PEATBHBIX COOBITHH; COCTABIATH BEPOSTHOCTHYIO MOJIENb H

MHTEPIPETUPOBATH MMOTYYEHHBIN pe3ynbTaT

YMeHue omnepupoBaTh MNOHATUSMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BETUUMHA YIJIa, IUIOCKUHA yroJl, IBYrPaHHbIN
yroJ, TpEXTpaHHbIM Yroj, CKpeuuBaroluecs npsamble, NapauieabHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrojl MEXIy HpSMbIMU,
yroil MeXAy TMpsSMONH M IUIOCKOCTBIO, Yroll MEXIy IJIOCKOCTAMU,
paccTosiHUe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HpPSIMBIMU,
paccTosiHUE MEXy IJIOCKOCTSIMU; YMEHHUE HCIOJIb30BaTh MPU pPELICHUH
3a/1a4 U3y4eHHbIe (DAKTHI U TEOPEMBbl INIAHUMETPUHU; YMEHHUE OLEHUBATh
pa3Mepsl OOBEKTOB OKpPYKAIOIIEr0 MHUpPA; CTPOUTh MaTeMaTHYeCKue
MOJIETTM C TIOMOIIbIO TEOMETPUYECKHX TMOHATUA M BEIUYHMH, DPEIIaTh

CBsA3aHHBIC C HUMM IIPAKTUYCCKUC 3a/1a49n
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YMeHue omnepupoBaTh MOHATHUAMU: IUIOIIALbL (GUIYpbl, 00BEM (QUIYpBHI,
MHOTOI'PaHHMK, IPAaBUJIbHBI MHOTOI'DAaHHHUK, CEYEHHWE MHOTOTPAHHMKA,
Ky0O, mapajuienenunes, OpuU3Ma, NOHpamuaa, (urypa M MOBEPXHOCTb
BpallleHHs], LUMIMHIpP, KOHYyC, wap, cdepa, miomans chepbl, MI0MAIb
MOBEPXHOCTH NHUPAaMUAbI, MPHU3MBI, KOHyca, IHIUHApa, 00BEM KyOa,
OPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMuabl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHMsI KOHyca M LMIMHAPA,

nmapalieJIbHBIC OCH HWJIM OCHOBAHWUIO, CCUYCHHUC 1Iapa, IIJIOCKOCTbD,




Kacaromasicss cdepbl, LIWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOI'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (UTYPHl U TOBEPXHOCTH
BpALlEHUsA, UX CEYEHUs, B TOM YHUCIIE C IIOMOILUBIO 3JIEKTPOHHBIX CPEACTB;
yYMEHHUE MPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYp, CaMOCTOSTEIHHO
(bopMynHpOBaTh OIpeeNICHUs U3ydaeMbIX (DUTYp, BBIIBUTATh THIIOTE3HI O
CBOMCTBAaX M TMpH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH HIIH
OTpoOBEpraTh HWX; YMEHHE NPOBOIUTH Kiaccupukamuio ¢uryp 1o
pa3IMYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIOTIOJIHUTEIbHbIC

MOCTPOCHUS
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YMeHHne onepupoBaTh TOHSATHUSMH: JIBIDKEHHE B IMPOCTPAHCTBE,
MapajyieIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue M0A00Ms, TOJMOOHBIE (UIYpHI; YMEHHE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOE,
HCKYCCTBE, apXUTEKTYpE; UCIOJIB30BaTh T€OMETPUUYECKHE OTHOIICHUS TIPH
pelIeHny 3a/ad; HaXOJWTh TEOMETPHUYECKHE BEIMYUHBI (JUTMHA, YTOJI,
I01a1b, 00bEM) MPHU PELIEHUH 33734 U3 JPYTruX y4eOHBbIX MPEeIMETOB U
W3 peallbHOW JKU3HH; YMEHHE BBIYHCIATH T'€OMETPHUYECKUE BEIWYHHEI
(nmuHa, yrom, miomangk, OOBEM, IUIONIAAL TOBEPXHOCTH), HCIOJIB3YS
W3y4YeHHbIE (OPMYIBl U METOJbI, B TOM YHCIIE: IUIOIAAb MOBEPXHOCTU
MUpaMUIbl, MPU3MBI, KOHyCa, IWJIMHIApA, IUIomanab cdepbl; 00bEM Kyoa,
MPSIMOYTOJILHOTO ~ MapaJuleenumneaa, MUPaMUbl, TPU3MBbIL, IHIUHJpPA,

KOHYCa, [1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOIOOHBIX (UTYD
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VYmenne OIICpUPOBATh IOHATHUAMU. IPAMOYIOJIbHad CUCTEMa KOOPAHHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAWHATBI BCKTOpa, CymMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOpa Ha YHCIO, Pa3IoKECHUE BCKTOpa IIO 6a3Hcy,
CKaJIIpHOC IMPOM3BCACHUC, BCEKTOPHOC IIPOU3BEACHUE, YIrOoJl MCEKIAY
BCKTOpAaMHU; YMCHUC HCIIOJIB30BATb BCKTOpHBIﬁ u KOOpZ(HHaTHLIﬁ MCTOJ

UL pEIICHUA TCOMETPHUYCCKUX 3a1a4 U 3aJila4 JPYTUX y‘Ie6HLIX npeaMcTOB
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YMeHue BBIOMPATh MOAXOISIIHA METOJI JIJIsl PEIISHUs 3a]a4H; TOHUMaHUe
3HAYUMOCTH MAaTEMaTHKUd B H3yYCHUH TPUPOJHBIX U OOILIECTBEHHBIX
NPOLIECCOB U SIBJICHWM; YMEHUE pPaclo3HaBaTh IMPOSIBICHUE 3aKOHOB
MaTEeMaTHKU B UCKYCCTBE, YMEHHE MPUBOAUTH MIPUMEPhl MAaTEMATHUECKUX

OTKPBITUMA POCCUICKON U MUPOBON MaTeMaTUYECKOW HAyKU




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COJEePKAHMS
1 Yucna v BIYMCICHUS
1.1 HarypaiibHble u nienbie urcia. [[pu3sHaku TeTMMOCTH TISITbIX YHCEeT
12 Panmonanenapie  uncina. OOBIKHOBEHHBIE W JIECATHYHBIC JpOOU, TIPOIEHTHI,
' OECKOHEUYHBIC TTEPHOMICCKHE JPOOH
13 Apudmernueckuil KOpeHb HaTypajibHOI creneHu. [leiicTBus ¢ apupmMeTHYeCKUMHU
' KOPHSIMH HATYpaITbHOU CTETICHH
14 Crenens ¢ 1enbsIM nokasarenaeMm. CTeneHb ¢ pallMOHaIbHBIM MoKa3areneM. CBolcTBa
' CTCTICHH
15 CuHyC, KOCMHYC M TAaHTEHC YHCJIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHCJIOBOTO apryMeHTa
1.6 Jlorapudwm uncna. JlecaTuunble 1 HATypaJIbHBIC JJOTapU(PMBbI
JeiictButenbHple  4ucia. ApudmeTndeckue omepanud ¢ JCHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIa OKPYIJIEHUS, IPUKUIKA U OLIEHKA
pe3ynbTaTa BIYUCICHUN
1.8 [IpeobpazoBaHue BeIpaKEHU
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPABEHCTBA
2.1 Lenpie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHS
2.2 HppanmonanbHble ypaBHEHHS
2.3 TpuronomeTpudeckue ypaBHEHUS
2.4 [TokazarenbHbIe U JOrapuMUIECKIE YpaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHple HEPABEHCTBA
2.7 [TokazarenbHbie U TorapupMudIecKie HEpaBEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucremMbl ¥ COBOKYMTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia cuCTeMbl TMHEWHBIX ypaBHEHHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH




Oynkiys, cnocoObl 3anaHus ¢yHkiuuu. I'paduk ¢ynkuuu. Bzanmuo oOpaTHbIE

3 ¢bynkuuu. Yérneie n HeuétHeie Gynkuuu. [lepuoanueckue GpyHKIHHA
OOnacte ompeneneHuss W MHOXKECTBO 3HadeHWH ¢yHkiuu. Hymun ¢yHKuuu.
3. [IpoMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIMH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanOompiiee ¥ HanMEHbIIEEe 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 CreneHHasi (QyHKIUS C HATypajdbHBIM M LEJNbIM MOKa3arerneM. EE cBoiicTBa u
' rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpapuKu
3.5 [TokazarenbHas u norapudmuueckas GyHKIUHN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHkinuil. CoiicTBa  (yHKIM,
' HETPEPHIBHBIX HA OTPE3KE
3.7 [TocnenoBarenpsHOCTH, CLIOCOOBI 33JaHUS [TOCIIEIOBATEILHOCTEN
3.8 ApudmeTrueckas ¥ reoMeTprudeckas mporpeccu. @opmyIia CII0KHBIX MPOLIEHTOB
4 Havana maTemarnueckoro aHainsa
4.1 [IpousBonnas ¢pynkuun. [IponsBoiHbIE F€eMEHTAPHBIX PYHKIIMH
[IpuMeHeHre TPOW3BOJHOW K HCCIEAOBaHUIO (YHKIIMA HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoskeHne HanOoJbIIero U HaMMEHBIEro 3HaYeHUss QYHKIUUA Ha
OTpe3Ke
4.3 IlepBooOpa3nas. Uurterpan
5 MHoecTBa U JIOTHKa
5.1 MHOK€ecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHasi CTAaTUCTHUKA
6.2 BepostHOCTB
6.3 KombOunatopuka
7 I'eomeTpust
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena n MOBEpXHOCTH BpaIllCHUS
7.5 KoopanHaTsl 1 BEKTOPEI







