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HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBasieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmiero o0pa3zoBaHusl, TaK Kak 00eCIeYMBaET BO3MOKHOCTh U3yUEHUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIEHHE,  (opMuUpyeMoe  NpU  U3YUYEHUU
0oOy4YaromMUMHCS TMOHIATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEIbCTBE TEOPEM U
ITOCTPOCHHUH LIENOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUECKUX
3aJa4, YMEHME BBIABUIaTb U  OINpPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITONIB3YIOTCSl TIPU PELICHUM 3a]1ad €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
dbu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHoro kypcea «I'eomeTpus» Ha yriyO0iaEHHOM
YpOBHE — pa3BUTHE WHIUWBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYCHUH TEeOMETPUM uepe3 O0O0eCredYeHHe BO3MOXKHOCTH NPHOOpPETeHUs u
UCIIONIb30BaHUs Oosee TriayOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBH,
cnenuUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEUTHOTO MPO(PECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MAaTEMATUKH.

[IpuoputeTHRIMM 3a7auyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIUpSIIOIIMMU U YCUIUBAIOLUIUMH Kypc 0a30BOTO YPOBHSI, SIBIISIOTCS:

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

(opMupoBaHUE NPEICTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IMO3BOJSAIOIIMX OINKCHIBATh W MU3y4daTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPa, 3HAHHUE IMOHATUWHOTO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(¢opMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IOPOCTPAHCTBEHHBIX (UIYypax M HMX OCHOBHBIMM CBONCTBaMH, 3HaHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTaHJIapPTHBIE CIIOCOOBI PEIICHUs 3a/1a4;

(dopMupoBaHuE YMEHHS paclo3HaBaTh HA YepPTEKax, MOJEISIX U B PEaIbHOM
MHpE MHOIOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTh TI'€OMETPUYECKHE
MOJENIH;

(GopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHMOMATHYECKOTO IMOCTPOCHHS
MaTeMaTUYeCKUX Teopuid, (HopMHpOBaHHE MOHUMAHUS POIH AKCHOMATHKU IPH
MIPOBEJICHUY PACCYKICHUM;

(dopMupoBaHuEe yMEHUS BIAJETh METOAAMH JOKa3aTeNbCTB U AJTOPUTMOB
pelIeHMs, YMEHUSI WX MPUMEHATh, MPOBOJMUTH JIOKA3ATEJIbHBIE PACCYKIECHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME TMPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IMpHU



000CHOBaHMM MAaTEMATHYECKUX YTBEPKIACHUN U POJIU aKCUOMATUKH B MPOBEICHUU
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE U COBEPIICHCTBOBAHME HWHTEIUIEKTYallbHBIX W  TBOPYECKUX
CIOCOOHOCTEM 00YyYaroImMXCsl, MO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEpECca K N3yUYCHUIO T€OMETPHH;

dbopmupoBaHue (QYHKIIMOHATBHON T'PAMOTHOCTH, PEJICBAHTHONH T'€OMETPUM:
YMEHHUS PAaclo3HaBaTh IMPOSIBICHUS TEOMETPUUECKUX TOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HECHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX  TIPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUS PEAIbHBIX CHUTYyallud, HCCIEIOBaHUsI TMOCTPOSHHBIX MOJIENEH,
UHTEPIPETAIMU TTOTYUYCHHBIX PE3YIbTaTOB.

OCHOBHBIMH COJIEpP)KATEIBHBIMU JIMHUSMH Y4eOHOTO Kypca «l'eomeTpus» B
10-11 «xnaccax sBustorcs: «lIpsMble ©  IUIOCKOCTH B MPOCTPAHCTBEY,
«MHororpanaukny, «Tema BpameHus», «BekTopel #  KOOpPAWMHATHI B
POCTPAHCTBEY, «J|BIXKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHSATUSMMY, PEICBAHTHBIMH T€OMETPHUU Ha YIIyOJIEHHOM YpOBHE OOYy4YEHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIepKaTeIbHBIM JIMHUSIM y4eOHOT0 Kypca, a
dbopMuUpOBaHUE  JIOTUYECKHX YMEHHMHM  pachpelensieTcss He  TOJBKO  TI0
coliep KaTeNIbHbIM JIMHUSIM, HO | 110 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE IMPEIMETHBIM pe3yibTaTaM OCBoeHUs DenepanbHOl paboueit
IPOrpaMMbl, PACIPEICIEHHBIM O TojJaM OOYy4YeHUs, CTPYKTYPHUPOBAHO TaKUM
00pa3om, 4ToOBI KO BCEM OCHOBHBIM, IPUHITUIIMAIBLHBIM BOIIPOCaM O0yJaromuecs
oOpamaiuch HEOJHOKPATHO. OTO  TMO3BOJAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUUYCCKUMU MOHSATUSIMU U HABBIKAMU MOCIIEIOBATEIBHO U MOCTYIATEIBHO, C
COOJII0/IEHNEM TPUHIIAIIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHUX MPECTABICHUN 00Yy4aIOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qus  guddepeHnmanuu  00ydeHHUs,  MOCTPOSHUS
WHIUBUIYATbHBIX  00pa30BaTeNbHBIX MpoOrpamMM, OOecneunTh yriayOn€HHoe
M3y4YeHHE T€OMETPHUH KaK COCTaBJISIONEH yaeOHoTo mpenmera «MaTemaTikay;

MOATOTOBHUTH OOYYAIOMIUXCS K TMPOJODKCHUIO HU3YYCHUS MATEMaTHKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o0uM 1 pohecCHOHaTBEHBIM 00pPa30BaHUEM.

Ha wu3yuenme yudeOHOro kypca «l'eomerpus» Ha yriayOJE€HHOM YpOBHE
otBoauTcs 204 yaca: B 10 kmacce — 102 ygaca (3 gaca B Heento), B 11 kiacce — 102
yaca (3 yaca B HEJIEIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TOHATHS ~ CTEpeoOMeTpuu. Touka, TpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMBIX B MPOCTPAHCTBE: IEpECEKaroluecs,
napajulesibHble M CKpelluBalomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapajliebHbIe
psIMbIE€ B POCTPAHCTBE, MapaLIEIbHOCTh TPEX MPSIMBIX, NapaJUICIbHOCTh MPSIMOM
U 1iockoctu. [lapannenbHoe W IEHTpalibHOE NPOEKTHPOBAHUE, H300pakeHue
¢uryp. OcCHOBHbBIE CBOWCTBa MapajuIeIbHOIO NpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuieqbHON MPOEKIUHU. YTIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMBIMU B MpocTpaHcTBe. [lapanienbHOCTh MIIOCKOCTEH: mapaieabHble
IUIOCKOCTH, CBOICTBa napajjieIbHbIX MJIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (PUTypbl HAa IUJIOCKOCTH: TETpadlp, MapajuieNenune,
NOCTPOEHUE CEUCHHI.

[lepneHAUKYJISIPHOCTD MPAMON M IUIOCKOCTH: NEPIEHAUKYJIIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MPSMBbIE MApAUICNbHBIE W NEPHNEHAUKYISPHBIE K IUIOCKOCTH,
OPU3HAK MEPIEHAUKYISIPHOCTH TMPSAMOA U IUIOCKOCTH, TeopeMa O MpsSMOM

NEPHEHIUKYISIPHON IIJIOCKOCTH. OpToronanpHoE IIPOEKTUPOBAHHUE.
[lepnieHAUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TpOeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCTD  TUIOCKOCTEM: NPU3HAK  MEPIEHAUKYJSIPHOCTA  JBYX
mIockocTent. Teopema 0 TpEX MEPIECHAUKYIISAPAX.

YTIiapl B MPOCTPAHCTBE: YIrOJl MEXIY NPSMOW U IUIOCKOCTBIO, ABYI'PAHHBIN
YIOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpanHoro yria. CBoHcTBa IUIOCKUX U
JNBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHsHuka. [Ipu3zma: n-yrosbHas
nmpu3Ma, psiMasi ¥ HaKJIOHHAs TTPU3MBI, OOKOBAsi M MOJTHAS MTOBEPXHOCTH MPU3MBEI.
[Tapamnenenunen, nOPSAMOYIOJBbHBIM — MapajuleNIENUIIEl W €ro  CBOWCTBA.
Kparuaiimmvue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHUKa. Teopema OJiinepa.
[IpoctpanctBennas teopema Iludaropa. Ilupammpma: n-yronapHas mnupamuja,
npaBuiibHasE W yceu€HHas nupamuabel. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM mNupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NPABWUJIBHAS MOpU3Ma U



[IpaBWIbHAs IHWpPAaMUIA, [IpaBUJIbHAsA TPEYrolibHAas IHUpAaMUIa U IPaBUIbHBIN
TeTpa’ap, KyO. IlpeacrtaBieHne O MpaBWIBHBIX MHOTOIPAaHHHUKAaX: OKTajp,
NOAECKadAp U UKOCAP.

Boluncnenue 5J€MEHTOB MHOTOTPAHHHMKOB: péOpa, AWaroHaliu, YrJbl.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON TMOBEPXHOCTH MPSMON MPHU3MBI,
IUIOAJAb OCHOBAaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIBI,
Teopema O IUIOIIAAN YCEeUEHHOU MTUPAMU/IBI.

CummMmerpuss B TIPOCTPAHCTBE. DJIEMEHTbl CHUMMETPHM  INPABHIBHBIX
MHOTIOrpaHHUKOB. CHMMETpuss B NPAaBWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA IPAaBUILHOMU
IAPaMUBI.

BeKkTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOM BEKTOpP, JJIMHA HEHYJIEBOTO
BEKTOpa, BEKTOpPbl KOJUIMHEApPHbIC, COHAIIPABIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUMTAHUE BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpA HA YHCIIO.
IlonsATHEe KOMILIaHApHBIE BEKTOPBI. lIpH3HAaK KOMIUIAaHApPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pas3jIoOKEHHH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOpaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOpa. CBsA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN Mexay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: WWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IOBEPXHOCTH,
chepudeckasi TMOBEPXHOCTb, oOOpasylonue moBepxHocTed. Tenma BpamieHus:
WINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxkenue Ten
BpalleHus: Ha TIockocTu. Pa3Béprka nunuuapa U KoHyca. Cummerpus chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEME
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoi U
HAKJIOHHOW TPU3MBI, IWIMHJpA, TUPaMHUIbl U KoHyca. O0BEM mapa W mapoBOro
CerMeHTa.

KoMOuHanuy Tenm BpamieHuss ¥ MHOTOTrpaHHUKOB. [Ipu3ma, BIucaHHas B
[MWINHAP, OMHCAaHHAs OKojJo unuiauHApa. Ilepecedenme cdepbl m mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



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

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ yJacTei.
[logoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mogoOus, romoteTHs. Pemenue 3agad Ha
IJIOCKOCTHU € UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IIINHAPA
(mapayiieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOHyca (TmapasuliesibHbIe
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEYSHHS 1Iapa, METOIbl MOCTPOCHUS
CEUYECHMI: METOJ CJIe/I0B, METOJI BHYTPEHHEI0 NMPOEKTUPOBAHUS, METOJ] MepeHoca
CEeKYILEeH MIOCKOCTH.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpoB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHaT B nmpoctpaHcTBe. KoopaunaTsl BekTopa. PasznosxkeHue BekTopa
no 0Oazucy. KoOpIMHATHO-BEKTOPHBIM METOJ MPU PEIIEHUH TeOMETPUUYCCKUX
3a/iay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JBWKCHHWH. BuIbl JNBWXKEHUMN: TMapauieIbHBIA IEepPEeHocC,
[IEHTpajbHasl CUMMETpPHS, 3€pKalbHAs CHUMMETpPHUS, MOBOPOT BOKPYT MPSIMOI.
[TpeobpazoBanus noao0us. [Tpsimas U chepa Diinepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUS

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHME:

c(hOpMUPOBAHHOCTb IPAkKAAHCKOM MO3UIIMU 00YYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  oOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYp, SIBJICHUH,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMH HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON T'PAKIAHCKON HACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUN B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCHUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OYAYIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYAsl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MaTEMaTUYECKHM aclleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

c(hOpMHPOBAHHOCTh yYMEHUS TMPUMEHSATh MaTeMaTUYeCKUe 3HAHUS B
WHTEpEcax 3JI0pOBOro 1 6€30MacHOro 00pa3a )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE THUTAaHHE, COATAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyJsipHAs (U3HUecKass aKTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuyHbIM  chepaM  MPOQPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



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

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHMYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPHUPOIHON U COIUATILHOM
Cpe/bl, OCO3HaHUE II100aIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUSI
Ha TPUMEHCHHE MaTEeMaTHUYEeCKUX 3HAHUW IS pelieHusl 3agad B 00JacTu
OKpY’Karolel cpenpl, MIAHUPOBAHHE IIOCTYNKOB W OLIEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUA HAyKd W  OOIIECTBEHHOW  MPAKTUKH, TOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEUYECKOW ESITeIbHOCTH, ATAloB ¢
Pa3BUTHUA W 3HAYMMOCTH JUISI Pa3BUTHS [MBUIM3AIMHM, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDPAa,
TOTOBHOCTh OCYIIECTBJISITH TMPOEKTHYK) M HCCIIECIOBATEIbCKYIO JEATEIbHOCTD
WHJIMBUIYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHUH, OTHOUICHUH MEXIy MOHATUSAMH, (OPMYIHPOBATH
OTIpeJICIICHHs] TIOHSATUH, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUS 7151 0000IEHNS U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIIN3A,

BOCIPUHUMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIE, €IMHUYHbIE, YaCTHBIE U OOIIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIONCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTENW U IPOTUBOPEUN;

JenaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUECHHH, YMO3aKIIOUEHUI 10 aHAJIOTUU;

MIPOBOJIUTh CAMOCTOATENIBHO J1I0Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMbIe U OT MPOTUBHOTO), BEICTPAaUBAaTh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIE CY>K/I€HUS U BBIBOIbI;

BBIOMpaTh cmoco® pemeHus y4eOHOM 3amadu  (CpaBHUBATHh HECKOJIBKO
BAPUAHTOB  PEIICHUsS, BbIOMpaTh Haubojee  MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJICICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCkue 1eicTBHA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT I1O3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIemMy,
yCTaHABJIMBATh MCKOMOE M JaHHOE, (OpMHUpPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3ULIHIO, MHEHHE;

IPOBOAUTH CAMOCTOSTENILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BaHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEX1y O0BEKTaMHU, SIBICHUSIMU, TIPOLECCAMU;

CaMOCTOATENIBHO (POPMYIHPOBaTH OOOOIIEHHS W BBIBOJBI O pe3yJibTaTaM
OpOBEAEHHOTO  HAOIOJEHUs, HCCIIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTh
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIATH
IPEINOJNIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSIX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH JAePUIUTH UHDOpMAIUKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa HA
BOMPOC U JJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIIMIO U3 UCTOYHUKOB PAa3JIMYHbBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WH(GOPMAIMIO PA3TUYHBIX BHUIIOB H
dbopM npeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPECTABIATh €€ B pa3IMYHBIX (popmax,
WLTIOCTPUPOBATH TpadhUUECKH;

OLICHUBATH HaJEXKHOCTh nHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBIE YHUBepPCAJIbHbIEe YUeOHbIE 1elCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
LeJsIMU OOIIEHMs, SCHO, TOYHO, I'PaMOTHO BbIpaXkaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PCIICHUsS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC Ha IIOMCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jUyuMde W CXOJICTBO IMO3UIIUM, B KOPPEKTHOH (opme
dbopMyITHpOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3a/laud, SKCIIEPUMEHTA, MUCCICIOBaHMS,
MPOEKTa, CaMOCTOATEIIFHO BHIOMpaTh (opMaT BBICTYIUICHHS C Yy4€TOM 3ajad
Mpe3eHTAIIMU U OCOOEHHOCTEH ayIuTOPHUH.



PerynsiTuBHBIe YHHBeEPCAJIbHbIE YUeOHbIE JAeiicTBUS

Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM pEIICHHS 33]1adyH, BEIOUPATh CIIOCOO PEIIeHuUs C
y4ETOM UMEIOIINXCS PECYpCOB B COOCTBEHHBIX BO3MOXXHOCTEH, apryMEeHTHPOBATh
Y KOPPEKTUPOBATh BApUAHTHI pELICHUH C YYETOM HOBOM MH(MOpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIAJIETh  HABBIKAMH  TIO3HABATEIBHOW  pediIeKkcMu KaKk  OCO3HAHHS
COBEpIIIAEMBIX JIEHCTBUI M MBICTUTEIBHBIX MPOIECCOB, WX PE3YNIbTAaTOB, BIA/IETh
crocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJIA TpoIecca W pe3yibTara perIeHHS
MaTeMaTUYeCKOW 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaHCHHBIX OMMOOK, BBISIBJICHHBIX TPYAHOCTCH;

OILICHUBATh COOTBETCTBHUE PE3YNIbTATA IIEIH U YCIOBHSIM, OOBSICHITH IPUINHBI
JTOCTH)KCHUSI WM HEJIOCTH)KCHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBmecTHAas 1eATEJIbHOCTh:

MOHUMATh M HCIIOIB30BaTh MPEUMYIECTBA KOMAHIHONW U MHAMBHUAYATbHOM
paboThl TMpW pelIeHHH YYeOHBIX 3aJad, NPUHUMATh IeJlb COBMECTHOM
JESTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUJbI paboOT, JOrOBapUBATHCS, OOCYXXIAaTh MPOIECC U pe3ynbTaT pabdoThI,
000011aTh MHEHHUS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUS, 0OMEH MHCHHM,
«MO3TOBbI€ IITYpPMB» W HWHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJMHUPOBATh CBOU JCUCTBHUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBAThH
KayeCTBO CBOETO BKJIa/Ja B OOMMIUN MPOAYKT MO KPUTEPHUAM, CHOPMYIUPOBAHHBIM
YY4aCTHUKAMU B3aHMOICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOydaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMHU TIOHATHSMH CTEPEOMETPUHN TIPH
pEIIeHNUH 337249 U MTPOBEICHUHA MAaTEeMAaTHYECKUX PACCYKIACHUH;

e TMPHUMEHATH AKCHOMBI CTEPEOMETPUHN W CIEJCTBUS W3 HUX MPU PEIICHUU
T€OMETPUIECKUX 3a/1a4;

e KIacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;



CBOOOJHO OMEpPUPOBATh TMOHATHSMH, CBSI3aHHBIMA C yIJlaMH B
MPOCTPAHCTBE: MEXKAY MNPSMBIMH B MPOCTPAHCTBE, MEXAY MPSIMOU W
TUIOCKOCTBIO;

CBOOO/IHO OMEPHUPOBATH MOHATHIMHE, CBI3aHHBIMUA C MHOTOTPAHHUKAMU;
CBOOOJHO pAacro3HaBaTh OCHOBHBIE BHUABl MHOTOTPAaHHHKOB (IIPU3Ma,
NUpaMKIA, MPSAMOYTOJIbHBIN Napajuiesenunen, Kyo);

KJIacCHQUIMPOBATh ~ MHOTOTPAHHUKH,  BbIOMpas  OCHOBaHHMA  JJIA
KJ1accupuKauy;

CBOOO/IHO  OMEpUPOBATH MOHITHSIMH, CBSI3aHHBIMH C  CEYCHHEM
MHOTOTPaHHUKOB TIOCKOCTBIO;

BBITIOJTHATD napasuieIbHoe, [EHTpaJIbHOE " OpPTOTOHATBHOE
NPOEKTUPOBaHNE (QUTYp Ha TIOCKOCTH, BBHIMOJIHIATH M300paxkeHus Guryp
Ha TJIOCKOCTH;

CTPOWTH CEUYCHHS] MHOTOTPAHHUKOB PAa3TMYHBIMH METOJAMH, BBITIONHSTH
(BBIHOCHBIC) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
BUJI CBEPXY, COOKY, CHH3Y;

BBIUUCIIATh  IJIOMAJAM  TOBEPXHOCTEH  MHOTOTPAaHHUKOB  (MpHU3Ma,
nUpaMua), TEOMETPUUYECKUX TN ¢ TPUMEHEHHEM (HOpMYIT;

CBOOOJIHO OINEPHPOBATH TIOHATUSMHU: CHMMETPHS B TIPOCTPAHCTBE, IICHTP,
OCb M IUIOCKOCTh CHUMMETpPUH, LEHTP, OCh M IUIOCKOCTh CHMMETPUHU
urypsr;

CBOOO/IHO OIEPUPOBATH TMOHATHSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJMHATaM B TIPOCTPAHCTBE;

BBITIOJTHATH JIEHCTBUS HaJl BEKTOPAMU;

pemiath 3aJayd Ha JIOKa3aTelIbCTBO MATEMAaTHYCCKUX OTHOIICHUH W
HaXOXKJICHUE TEOMETPUUYCCKUX BEIWYHMH, NMPUMEHSS W3BECTHBIC METOJIbI
NpU pelIeHUH MaTEMaTHYECKUX 3a]1a4 MOBBIIIEHHOTO ¥ BHICOKOTO YPOBHS
CJI0KHOCTH;

OPUMEHATh TMPOCTEHIINE MPOrpaMMHBIE CpPEACTBA U 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKUX 3a/1a4;
U3BJIEKaTh, NPEeOOpazoOBbIBATh M HHTEPIPETUPOBATH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaX, NPEICTaBICHHYIO Ha
YepTekax U pUCYHKAX;

OPUMEHATh I[IOJIyYCHHbIE 3HAHUS HA [paKTHKE: CpaBHUBAaTh U
aHAJIM3UPOBATh pPEAIbHbIC CUTYAI[H, MPUMEHATh MU3yUYEHHBIC MOHITHS B
mpolecce IOHMCKa pEHIeHHs MaTeMaTHYecKu COopMyTHPOBAHHOMN
npoOJieMbl, MOJIEIMPOBATh pPEajbHbIE CUTYallMd Ha S3bIKE TE€OMETpHH,
MCCIIEIOBATh MOCTPOCHHBIE MOJENHU C HCIOJIb30BAaHHUEM T€OMETPHUECKUX



MOHATUM W TEOpeM, ammapara ainreOpbl, pelarh MpPakTUUYEeCKUEe 3a/1auu,
CBSI3aHHBIE C HAXOKJIECHUEM I'€OMETPUYECKUX BEIIUYNH;

MMETh TPEACTaBICHUS OO0 OCHOBHBIX AdTamax pa3BUTUSI TEOMETPHUM Kak
COCTaBHOM YacTu (pyHIaMEeHTa Pa3BUTHS TEXHOJIOTHIA.

K xonmy 11 kiaacca oOyJaromuiicss HAyIUTCS:

CBOOOJTHO ONEPUPOBATH MOHATUSMHU, CBSI3aHHBIMH C IHJIMHIPUYECKOM,
KOHUYECKON U c(hepudyecKkol MNOBEPXHOCTSIMHU, OOBACHIATH CIOCOOBI
NOJIyYEHHUS;

ONEepUpPOBATh MOHATUAMHM, CBSI3aHHBIMHU C TEJIAMH BpPALIECHUS: [IUIUHIPOM,
KOHYCOM, c(hepoil u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHADP, KOHYyc, cdepa U 1ap) U
OO0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJIacCU(UIUPOBATH B3AMMHOE PacoiokeHue chephl U MIOCKOCTH;
BBIUUCISATh BEJIIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TEJ BpalleHHUS,
00BEMBI U TMIIOMIAIM TOBEPXHOCTEH MHOTOIPAHHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMH, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHHs] ¥ MHOTOIPAaHHUKOB: MHOTOIPAaHHUK, BIIMCAHHBIN B cdepy U
ONMMCAHHBINA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpallleHHUS;

BBIUUCIISITh COOTHOIIEHUSI MEXTY TIJIOMIAIMUA TTOBEPXHOCTEN U 00bEMaMHU
I10JTOOHBIX TEI;

n300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIC) TIUIOCKHE
YEPTEeKH M3 PUCYHKOB IMPOCTBIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHSI TEJl BPAIICHHUS;

U3BIIEKaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBATH HHPOPMAIHIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

CcBOOO/IHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBINIOJIHSITH OTIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJUHAT;
peuaTh TEOMETPUUECKUE 3a/1a4d HAa BBIYUCIICHHUE YTJIOB MEXKY MPSIMbIMU
U IJIOCKOCTSIMHM, BBIYHMCIIEHUE PACCTOSIHUM OT TOYKH JO IUIOCKOCTH, B
LEJIOM, HAa IPUMEHEHUE BEKTOPHO-KOOPIMHATHOIO METO/1A MPU PEILICHUH;
CBOOOIHO ONEpUPOBAaTh TIOHATUSMH, CBSI3aHHBIMU C JBHKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBH)KECHHIA;

BBIMIOJIHSITh H300paKEHHS] MHOTOTPAHHMKOB M TE€JI BpalleHUs IIpU
MMapajyIeIbHOM  NEPEHOCE, ULUEHTPAIBHOM CHUMMETPHH, 3€pPKaJIbHOU
CUMMETPHH, IIPU TOBOPOTE BOKPYT MPAMOU, IpeoOpa3oBaHus MoA00us;



CTPOUTH CEUCHUS MHOTOTPAHHUKOB M TEJl BPAIICHUS: CCUCHUS IMIIMHIPA
(mapaniaenbHO U NEPHeHAUKYISIPHO OCH), CEYEHUs KOHYyca (MapasuielibHbIe
OCHOBAHHIO M TIPOXOISIINE Yepe3 BEPITUHY ), CSUCHUS T1apa;
MCIIONB30BaTh METOJIbI TOCTPOCHUS CEUEHHWI: METOJ CJEeI0B, METOJ
BHYTPEHHETO MPOCKTUPOBAHUS, METO]I TIEPEHOCA CEKYIEH TIOCKOCTH;
JIOKa3bIBATh TEOMETPUUICCKUC YTBEPIKICHNUS,

NPUMCHATh TCOMETPUYECKHUE (PaKThl I PEHICHUS CTEPEOMETPUUCCKHUX
3aja4, MPENOoJaralMX HECKOJIbKO IIaroB peHICHHS, €CIU YCIOBHUS
IPUMCHCHHS 3aJIaHbl B IBHOM M HESIBHOM (opMme;

pemath 3aJadyd Ha J0Ka3aTeIhCTBO MATEMAaTHUYECKUX OTHOIICHUH W
HAX0XJICHUEC T€OMETPHUCCKUX BEJINYHNH;

NPUMEHSTH MPOTPAMMHBIC CPEJICTBA M 3JICKTPOHHO-KOMMYHHKAIMOHHBIC
CUCTEMBI MPU PEIICHUN CTEPEOMETPUUYCCKUX 3a]1a4;

NPUMCHATh  TIOJYYCHHBIC  3HAHWSA  HA  IPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh M OIICHUBATH PeajbHbIC CUTYaIlUH, IPUMCHSITh U3YYCHHBIC
NOHSTHS, TEOPEMBbI, CBOWCTBA B TIpOlleCCe TIOWCKA  pEHICHUs
MaTEeMaTUYeCKH  COPMYITMPOBAHHOHW  TPOOJIEMBI,  MOJICIUPOBATH
peaNbHBIC CHUTyalldd Ha S3bIKE T'€OMETPUH, HMCCIICOBATh IMOCTPOCHHBIC
MOJICTH C WCIOJh30BAHHEM TEOMETPUUYCCKUX TOHSATHH U TEOopem,
anmapata anreOppl, pemaTh MPaKTUYECKUE 3a7add, CBS3aHHBIC C
HaXO0KJICHUEM IeOMETPUICCKHUX BEITHUNH;

UMETh TPEACTABICHUS 00 OCHOBHBIX JdTalax pPa3BUTHUS TC€OMETPUU Kak
COCTaBHOM JacTH dbyHIamMeHTa pa3BUTHUS TEXHOJIOTHA.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undgposbie)
n/n NPorpamMmbl Bcero Konrpoanuer HpaxTueckue o0pa3oBaTejibHbIE
e paboThI padoThbI pecypebi
1 Bsenenue B crepeoMeTpuio 23 1
) B3anMHOe pacnosiokeHue npsiMbIX B 6 |
MPOCTPAHCTBE
3 [TapannensHOCTh PSMBIX U TIJIOCKOCTEH B g
MPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSMBIX H 25
IIJIOCKOCTEHN B IIPOCTPAHCTBE
VYTl ¥ paccTosHUS 16 1
MHororpaHHuKu 7 1
Bexkrtopsl B mpocTpaHcTBe 12
g IIOBTquHHe,o6o6n1eHHeIlCHCTeMaTH3auHﬂ 5 )
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KosnnyectBo yacos DJIEeKTPOHHbIE
HaumeHnoBanmue pa3jesioB U TeM uu¢poBbIe
Ne i/ P KoHnTpoibHbI IIpakTHYeckue (upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
e padoThI padoThI
pecypcsl
1 AHanuTndeckas reoMeTpus 15 1
) [ToBTOpeHnue, 06o0IICHNE U 15 |
CHUCTEeMaTH3allus 3HAHUI
O6bEM MHOTOTpAaHHUKA 17 1
4 Tena BpameHus 24 1
5 [Tmomaan moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBuKeHus 5 1
7 [ToBTOpEeHuE, 0600IICHNE 1 17 )
cUCTEMAaTU3alys 3HaHU!
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 8 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoTbI

IIpakTH4eckue
padoTsI

Jara
U3y4yeHu
|

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

OcHoBHbIE TpaBUiIa
n300paxKeHusI Ha PUCYHKE
IJIOCKOCTH, MapajiebHbIX
MPSMBIX (OTPE3KOB), CEPETUHBI
oTpe3ka

https://m.edsoo.ru/FOMGVRWHE

[ToHsATHS CTEepeOMEeTpHH: TOYKa,
npsiMasi, INIOCKOCTh,
npoctpancTBo. OCHOBHBIE
MpaBuUiia M300paKeHHS Ha
PHUCYHKE IIJIOCKOCTH,
MapajIebHBIX MPSMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

https://m.edsoo.ru/SECB310PZ

IlonsTns: MEPCCCKAOIMUCCA
INIOCKOCTH, ICPECCKAIOIIUCCS
IpsaMas U IJIO0CKOCTb,
TOJIYIIPOCTPAaHCTBO

https://m.edsoo.ru/T2NNAUSWK

[onsiTus: nepecexaronyecs
IUIOCKOCTH, NEepPECeKaroInecs
npsiMas ¥ MIIO0CKOCTb;
MIOJIYTIPOCTPaHCTBO

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

MHororpaHHUKH, U300pakeHne
MPOCTEUIINX

https://m.edsoo.ru/AHGUTWH2F




MIPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIIHUX 00HEKTOB

MHororpaHHUKH, U300pakeHue
MPOCTEUIINX
MPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

https://m.edsoo.ru/8SUACES2Y

AKCHOMBI CTEpEOMETPHH U
IIEPBBIE CIEICTBUS U3 HUX

https://m.edsoo.ru/IDKRA603N

AKCHOMBI CTEpEOMETPHUH U
IIEPBBIE CIEICTBUS U3 HUX

https://m.edsoo.ru/ZIP3R7LQ2

AKCHOMBI CTEpPEOMETPHH U
TIepBbIE CIICICTBUS U3 HUX.
CriocoObl 3a/1aHUsI PSMBIX U
IJTOCKOCTEMN B MPOCTPAHCTBE.
O6o3HaueHus TPSAMBIX U
IIJIOCKOCTEMN

https://m.edsoo.ru/AQXJXEDYR

10

N3obpaxenue ceueHnit
MMUPaMU/IbI, Ky0a ¥ IPU3MBI,
KOTOpBIE ITPOXOJISAT YEPe3 UX
pé6pa. N3obpaxenune
MEePECEUCHUS MOTYUECHHBIX
miockocrer. PackpammuBanue
MOCTPOCHHBIX CEUCHU I
pa3HbIMHU LIBETaMHU

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

11

N3o0paxkenue ceueHuit
MUPaMUIbI, KyOa U IPU3MBI,
KOTOPBIE MPOXOJIAT Yepe3 X
pebpa. M3obpaxenue

https://m.edsoo.rt/XT1VCSWB2




IIEpECEUECHUS TIOJTYYEHHBIX
IJI0OCKOCTEN. PackpamuBanue
MMOCTPOEHHBIX CEUCHU I
Pa3HbIMU LIBETAMHU

12

N3o0pakenue ceueHmit
MAPaMHUJIbI, Ky0a U IPU3MBI,
KOTOpBbIE MPOXOJIAT Yepe3 UX
pébpa. N3obpaxenue
IepeceyeHms! MOJTy4YeHHBIX
IJI0CKOCTEN. PackpammuBanue
MOCTPOEHHBIX CEUCHU I
Pa3HbIMU LIBETaAMU

https://m.edsoo.ru/OSLAY6GMF

13

N3obpaxenue ceueHnit
MMUPaMU/IBI, Ky0a ¥ TIPU3MBI,
KOTOPBIE MMPOXOIAT Yepe3 Ux
pé6pa. N3obpaxenue
TepeceYeHMs TOTYICHHBIX
I1ocKocTel. PackpammBanue
MMOCTPOCHHBIX CEUEHUN
pPa3HBIMH IIBETAMHU

https://m.edsoo.ru/EKWHLAW&4

14

Mertona cneoB 1Sl MOCTPOEHUS
CEUECHUU

https://m.edsoo.ru/1JOON3100

15

Merto crieoB AJis MOCTPOCHUS
ceuennii. CBolicTBa
MepeceYeHU i MPSIMBIX U
IIOCKOCTEN

https://m.edsoo.ru/DDABJTC2N

16

Meroz ciie0B AJis IOCTPOCHUS
ceueHuii. ColicTBa
[IEpECECYCHUN NIPSIMBIX U

https://m.edsoo.ru/SN3SSUSEQ




IJIOCKOCTEN

17

[Toctpoenune ceueHuit B
nupamuze, Kyoe 1mo Tpém
ToukaMm Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3aIHCh
IIaroB MIOCTPOCHHUS

https://m.edsoo.ru/HFW637QDR

18

[TocTpoenune ceueHuit B
nupamue, Kyoe mo Tpém
ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIUCh
[1aroB MOCTPOSHUS

https://m.edsoo.ru/L62FFLCBW

19

[Toctpoenune ceueHuit B
nupamue, Kyoe mo Tpém
To4ykaM Ha péopax. Co3naHue
BBIHOCHBIX YepPTEXKEH U 3aIuch
11aroB NOCTPOCHUS

https://m.edsoo.ru/J1AQJNZCX

20

[Toctpoenune ceueHuii B
nupamue, Kyoe mo Tpém
Toukam Ha péopax. Co3znaHue
BBIHOCHBIX YEPTEXKEH U 3aInCh
11aroB MOCTPOCHUS

https://m.edsoo.ru/XJEZARSTO

21

[ToBTOpEHUE MIIAHUMETPUU:
Teopema 0 TpONOPIIMOHATIBHBIX
otpeskax. [logobue
TPEYroJIbHUKOB

https://m.edsoo.ru/L3FYZLI9LR

22

[ToBTOpEHME TIITAHUMETPUM:
Teopema Menenas. Pacuersl B
CEYEHHUSIX HAa BBIHOCHBIX

https://m.edsoo.ru/TP9F3DVV1




yeprexax. Mcropus pazsutus
IJIAHUMETPUU U CTEPEOMETPUHU

23

KontponsHas pabora
"AKCHOMBI CTEPEOMETPUH.
Ceuenus"

https://m.edsoo.ru/EBLE09SZ1

24

B3anmHoe pacrnosnoxenue
MPSIMBIX B IPOCTPAHCTBE.
CkpemuBaroniecs npsmele.
[Ipu3Haky ckpemuBaronmxcs
npsMbIx. [TapannensHbie
MIpsIMBIE B ITIPOCTPAHCTBE

https://m.edsoo.rt/TYO9QBHKY

25

TeopemMa o CyleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOI1
MapajyIeIbHON TAaHHOU MPSIMOI,
MPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKaIIeh
Ha JaHHOU mpsimol. Jlemma o
[EePECCYCHUH NapAJIIEIbHBIX
MPSIMBIX IIOCKOCTBIO

https://m.edsoo0.ru/CYUQMU9K9

26

[TapanienbHOCTb TpEX MPSIMBIX.
Teopema o Tpéx mapaienbHbIX
npsmeIx. Teopema o
CKPEILUBAIOIIUXCS MPSIMBIX

https://m.edsoo.ru/TRPMZB3MZ

27

[TapannensrHOE
npoektupoBaHue. OCHOBHBIE
CBOMCTBA MMapAIIIEIBHOTO
MIPOEKTUPOBAHUS.
N3o0paxkenue pazHbIX Guryp B
MapayIEIbHON MMPOEKIIUU

https://m.edso0o.ru/03GR50WZV




28

IlenTpanbpHas nmpoexkuus. Yroi
C COHaIlpaBJICHHbIMHU
CTOPOHAMH. YTOJ MEXKIY
IIpsAMBbIMHA

https://m.edsoo.ru/Z5FPA6SHI

29

3amauu Ha 10Ka3aTeIbCTBO U
HCCIIeIOBaHUE, CBSI3aHHBIC C
paCHOJ'IO)KeHI/IeM pr[MI)IX B
MIPOCTPAHCTBE

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

30

[TonATHA: mapamIenbHOCTh
MPSIMOM M TJIOCKOCTH B
npoctpaHcTse. [Ipru3Hak
MapajuIeIbHOCTH IPSIMOU 1
mockoctu. CBoKcTBa
MapaJJIEILHOCTH MPSIMOI 1
IIJIOCKOCTH

https://m.edsoo.ru/N18CUOQ03L

31

I'eomerpuueckue 3agaun Ha
BBIUHMCJICHHE U TOKA3aTEJIbCTBO,
CBSI3aHHBIE C MAPaICIbHOCTHIO
MPSIMBIX | INIOCKOCTEH B
MPOCTPAHCTBE

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

32

[TocTpoenue ceuenus,
MIPOXOJAIIETO Yepe3 IaHHYIO
MPSIMYIO Ha YEPTEkKE U
rapajuieJIbHOTO JpYrou
npsMoil. Pacuér oTHoIEHUH

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

33

[TapannenbHas npoexuus,
MIPUMEHEHHE JJIs1 TOCTPOCHHUS
ceueHuit Kyba u
napanenenunena. CoicTaa

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




mapajijiejicnmicaa u Npu3mMabl

34

[TapannenpHbIE IIOCKOCTH.
[Ipu3Haky napamuieaIbHOCTH
JIBYX TJIOCKOCTEMN

https://m.edsoo.ru/QFUJAHVESE

35

Teopema o napaieIbHOCTH U
€IMHCTBEHHOCTH TIOCKOCTH,
MPOXOSIIEH Yepe3 TOUKY, HE
MPUHAJICKAILYIO TaHHOMN
IUIOCKOCTH M CIIEJICTBUS U3 HEE

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

36

CBoiicTBa napayIenbHbIX
IJIOCKOCTEH: 0 MapauieaTbHOCTH
MPSIMBIX TEpecedeHus Mpu
MEpPECEYCHHUH JIBYX
MapayIeIbHbIX TIOCKOCTEN
TpeTbei

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

37

CBolicTBa napajuiesIbHbIX
TJIOCKOCTEMN: 00 0Tpe3Kax
napajuieNbHbIX TPSIMBIX,
3aKIIFOUEHHBIX MEX]TY
napayuiebHBIMU IIOCKOCTSAMU;
0 MepeceyeHu  NpsIMoii ¢
JBYMsI TTapaJlIeIbHBIMU
IJIOCKOCTSIMU

https://m.edsoo0.ru/QLA4PYRAT

38

[ToBTOpEHue: TEOpEeMa
[Mudaropa Ha mIockocTu

https://m.edsoo.ru/9VIZIWC6J

39

HOBTOpeHI/ICZ TPUTOHOMETPUS
IpAMOYT'OJIbHOT'O TPCYT'OJIbHHUKA

https://m.edsoo.ru/Z6FENNNTS5D

40

CaoiicTBa Ky0a u

https://m.edsoo.ru/HYNIQ785Q




IPSIMOYT OJIbHOTO
napajesenumnesa

41

Brruncnenue [UIMH OTPE3KOB B
KyOe ¥ IpsIMOYTOJIbHOM
napauiesenumnee

https://m.edsoo.ru/FZBZVPOEC

42

[lepneHMKYISIPHOCTD NPSMOM
n mockocTu. [Ipru3nak
MEPIEHIUKYIISIPHOCTH MPSMOM
U IIJIOCKOCTH

https://m.edsoo.ru/ISEFSHOGG3

43

[lepneHMKYISIPHOCTD NPSMOM
n mockocTH. [Ipru3nak
MEPIEHUKYIISIPHOCTH MPSAMOI
U TJIOCKOCTH

https://m.edsoo.ru/K38BG31ZH

44

TeopeMma o CyleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOH,
MPOXOSAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U
MEPIEeHIUKYIAPHON K
IJI0CKOCTH

https://m.edsoo.ru/ WF3MTS4E5

45

IInmockoctu u
MepIEHIUKYIISIPHBIE UM
MpsSIMbIE B MHOTOT'PaHHHKAX

https://m.edsoo0.ru/OKTGKHNSI

46

IInockoctn n
MEePIEHIUKYIISIPHBIE UM
MpsSIMBbIE B MHOTOTPaHHUKAX

https://m.edsoo.ru/S1IVOAWIW3

47

[leprieHauKynsp U HAKJIOHHASL.
[TocTpoenue nepneHauKyspa
13 TOYKU HA MPSIMYIO

https://m.edsoo.ru/KIP9L.4ZCX




48

[lepnieHquKyIsIp ¥ HAKJIOHHASL.
[TocTpoenue nepneHauKymspa
M3 TOYKHU HA IIPAMYIO

https://m.edsoo.ru/2ITUD45PR

49

Teopema o Tpéx
NepHeHuKyIspax (npsmas u
oOparHasi)

https://m.edsoo.ru/CNE1PAIUS

50

Teopema o Tpéx
NeprneHuKynspax (npsmas u
oOpatHast)

https://m.edsoo.ru/IPCG564WN

51

Yron mexnay
CKPENTUBAIOIINMHUCS TPIMBIMHU

https://m.edsoo.ru/K4EHQ3E9E

52

[Tonck nepneHMKyIsapHBIX
prIMBIX C IIOMOIIBIO
TePIEH UK YIISIPHBIX
IIOCKOCTEH

https://m.edsoo.ru/EBY VPSMSI

53

OpToroHajibHOE
MIPOEKTUPOBAHHE

https://m.edsoo.ru/GP0ZX8VHE

54

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, IPABUIIBHOMN
MUPaMHJIbI C TOMOIIBIO
OpPTOTOHANILHOM MPOEKIINH

https://m.edsoo.ru/FSZMOA1AE

55

IToctpoenue ceuenuii kyoa,
IIPU3MBI, TPABUIILHOM
MUPaMUbI C TOMOILBIO
OPTOTOHAJILHOM NMPOEKINH

https://m.edsoo.ru/TSOFUDOQOJ

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIIBHO INIOCKOCTH.
[Inockoctu cummeTpuii B

https://m.edsoo.ru/N77K7ZM8K




MHOT'OrpaHHUKax

57

[Ipu3Hak nepnesauKyIspHOCTH
IPSIMOM U IJIOCKOCTH KaK
CJIEJICTBHE CUMMETPUHU

https://m.edsoo.ru/LIE703U3V

58

HpaBI/IJII)HI)IG MHOI'OI'paHHUKH.
Pacuér paccTosiHmil OT TOUKH
JI0 TIJIOCKOCTH

https://m.edsoo.ru/Z9E166HHZ

59

HpaBI/IJ'II)HBIG MHOI'OT'paHHUKH.
Pacuér paccTosiHmil OT TOUKH
JI0 TIJIOCKOCTH

https://m.edsoo.ru/TISUOWZTH

60

CriocoObl OITyCTUTh
MEePIICHIUKYIISIPBI: CHMMETPHS,
CIBUT TOYKH MO MapaJIeTbHON
NpAMOM

https://m.edsoo.ru/DHFUCBWO6

61

CnBur no HenmapasuieJIbHON
NpAMOM, U3BMEHEHNE
paccTostHui

https://m.eds0o0.ru/9OANVFE9E

62

KoutponsHas paborta
"B3zauMHoOe€ pacnosioxkeHue
MPSIMBIX U IJIOCKOCTEH B
npocrpanctae"

https://m.edsoo.ru/JW5SUZNNS&J

63

[ToBTOpEHUE: YOyl MEXTY
IPSIMBIMH Ha IJIOCKOCTH,
TPUTOHOMETPHUS B
IIPOU3BOJIBHOM TPEYT OJIbHUKE,
TeopeMa KOCHHYCOB

https://m.edsoo.ru/SKORHWDFQ

64

[loBTOpEHUE: Yyroa Mex Iy
CKPELIMBAIOIIUMUCS MPSIMBIMU

https://m.edsoo.ru/ WBREU9US7




B IIPOCTPAHCTBE

65

I'eomerpruueckue MeTO 161
BBIYUCIICHUS YTJIa MEXKY
MPSIMBIMH B MHOTOT'PaHHUKAX

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

66

JIByrpansbiii yroja. CBONCTBO
JIMHEIHBIX YTJI0OB ABYTPAaHHOTO

yria

https://m.edsoo.ru/SH4CYFABO

67

[IepnenukynspHbie
miockoctu. CBOKMCTBA B3aUMHO
TIePIEH UK YIISIPHBIX
IIOCKOCTEH

https://m.edsoo.ru/FIHM69NVD

68

[Ipu3Hak nepneHauKyIspHOCTH
IIJIOCKOCTEN; TEOpEMa O MPSIMOU
MEePECEUCHUS JBYX MIIOCKOCTEM
MEePIEeHIUKYIIAPHBIX TPEThel
MJI0CKOCTH

https://m.edsoo.ru/FYSTMQ43F

69

[IpssmoyronbHbIN
napajuiefienunesn; Kyo;
MU3MepeHusi, CBOMCTBa
MPSIMOYTOJIbHOTO
napajuiesienuneaa

https://m.edso0o0.ru/K99DBNDAW

70

Teopema o auaroHanu
MPSIMOYTOJIBHOTO
napajuieJenuIe/a u CJIeICTBUE
n3 Heé

https://m.edsoo.ru/E3T10AD6I

71

Crepeomerpuueckue u
MIPUKIIAIHbIE 3a]1auH,
CBSI3aHHBIE CO B3aUMHBIM

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




PACIIOJIOKCHHUEM MIPAMBIX U
IIIIOCKOCTH

72

IToBTOpEHHUE:
CKpELIUBAIOIINECS IPSMBIE,
NapauIeIIbHBIC INIOCKOCTH B
CTaHAAPTHBIX MHOTOT'PaHHHKAaX

https://m.edsoo.ru/TL947D6WK

73

[Tapa mapannenbHbIX
IIJIOCKOCTEN Ha
CKPEITUBAIOIINXCS MPSMBIX,
pPacCTOSTHUE MEXKTY
CKPENTUBAIOIINMHUCS TTPIMBIMHU
B MPOCTHIX CUTYAIIHSIX

https://m.edsoo.ru/YEWZTQREN

74

PaccrosgHne oT TOUKH 110
MIJIOCKOCTH, PaCCTOSTHUE OT
NPSAMO# A0 IIIOCKOCTH

https://m.edsoo.ru/W5GN48EIM

75

Brruncienue paccrosaHuit
MEXAY CKPEUIUBAIOLIUMUCS
MPSIMBIMU C TIOMOILIBIO
MEePIEeHIUKYIIAPHOM MIIOCKOCTH

https://m.edsoo.ru/SWOVI1IHMD

76

Tpéxrpannblii yrou,
HEPaBEHCTBA JJIs1 TPEXIPAHHBIX
yrioB. Teopema [ludaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB
JUIsl TPEXTPAHHOTIO yria

https://m.edsoo.ru/3XGHNLQ4J

77

DnemMeHTH chepruuecKoi
TEOMETPUH: T€0AE3NUECKUE
JIMHUHU Ha 3emMie

https://m.edsoo.ru/HMVTV74CP

78

KonTtponpHas padota "Yrisl u

https://m.edsoo.ru/IRTWZ59YU




paccrosHus"

CucreMarusaiiis 3HaHUH

79 "MHOrOrpaHHUK U €ro 1 https://m.edsoo.ru/VC3UOAK3B
JJIEMEHTHI"
[Tupamupa. Buasl nupamu.
80 bani 8 panii 1 https://m.edsoo.ru/J3R0247EQ
[IpaBunbHas nupamMuia
[Ipusma. IIpsamas u HakIOHHAs
81 1 https://m.edsoo.ru/INDHOOSEQ
npu3Mel. [IpaBunbHas nmpusma
[IpssMoit mapaimenenunen,
82 MIPSIMOYTOJIBHBIN 1 https://m.edsoo.ru/L8803LZGS
napajuiesenumnes, Kyo
Brimmykiibie MHOTOTpaHHHKH.
83 Y . P 1 https://m.edsoo.ru/B4TOMDUID
Teopema Oinepa
BrlInmykiibie MHOTOIpaHHUKH.
Teopema Ditnepa. [IpaBunbHbIe
84 1 https://m.edsoo.ru/QOMX9GA1S
U MOJTYIIPaBUJIbHBIE
MHOTOTPaHHUKH
K 0
85 " OHTPOILHAs pa ,(,)Ta 1 https://m.edsoo.ru/3N52B3TEM
MHororpaHHUKu
[Tonsarue BexTOpa Ha
86 1 https://m.edsoo.ru/LRBSE3B09
IJIOCKOCTH M B IPOCTPAHCTBE
87 CymMma BEKTOpOB 1 https://m.edsoo.ru/MNTSX2X1.8
88 Pa3zHocTh BEKTOPOB 1 https://m.edsoo.ru/SHBMZ1POH
89 [IpaBuio napaienenunena 1 https://m.edsoo.ru/XS6AN7LA2
90 YMHOKEHNE BEKTOPA Ha YHUCIIO 1 https://m.edsoo.ru/MJUH128LR
Paznoxenue BekTopa 1o 6asuc
91 p y 1 https://m.edsoo.ru/U760IDCTG

TpéX BCKTOPOB, HC JICKKAIIIUX B




OJHOU IJIOCKOCTH

92 CkansipHO€ IMpOU3BEAECHUE 1 https://m.edsoo0.ru/JZ46VNC7 1
Brruncnenue yriia Mex

93 T o 1 https://m.edsoo.ru/ITUSI96UQP
BEKTOPAMH B IIPOCTPAHCTBE
IIpocreitmue 3agaqu ¢

94 p a 1 https://m.edsoo.ru/FIXV79T8B
BEKTOpaMH
IIpocreitmue 3amaqu ¢

95 POCTCHIIHE 3a1asm 1 https://m.edsoo0.ru/JCWURNGO1
BEKTOPaMH
[Ipocrenmme 3anauu ¢

96 1 https://m.edsoo.ru/BEHWOELKS
BEKTOPaMH
[Ipocreimme 3agaun ¢

97 1 https://m.edsoo.ru/P3AWSWZZSY
BEKTOPaMH
O00011eHNEe U CUCTEMATU3 AL

98 . 1 https://m.edsoo.ru/ECRMXSNM3
3HAHUUI
O00011IeHNEe U CUCTEMATU3 AL

99 . 1 https://m.edsoo.ru/XXBTFP5WL
3HAHUUI

100 Hroropas koHTpoOJIbHAS paboTa 1 https://m.edsoo.ru/SFGPDWNKO

101 Hrorosas koHTpoJIbHAS paboTa 1 https://m.eds00.ru/X3ZG8A6SO
O00011IeHne e

102 © Hf HAC 1 cHCTeMaTHzatit 1 https://m.edsoo.ru/931 AWXEK1
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 102

I[TIPOTPAMME




11 KVIACC

KoaudecTBo 4acoB

Ne Mara DJIeKTpOHHbIe LN poBbIe
Tema ypoka Kourpoububie | IIpakTHyeckue
n/n Bcero u3yyeHusi | oOpa3zoBaTe/ibHbIE pecypchl
padoThI padoTsbI

[ToBTOpEHME TEMBI

1 "KoopauHats! BeKTOpa Ha 1 https://m.edsoo.ru/ WERSDSI14U
TJIOCKOCTH M B TIpOCTpaHCTBE"
[ToBTOopenue Tems! "CkansgpHoe

2 " 1 https://m.eds00.ru/M6JO60NJ7
MIPOU3BE/ICHHE BEKTOPOB
[ToBTOpEHME TEMBI

3 "Beruncienue yriia Mexmay 1 https://m.edsoo.ru/55KY41LVG
BEKTOPAMHM B IIpOCTpaHCTBE"
[ToBTOpEHME TEMBI

4 "YpaBHeHHE TPSIMOH, 1 https://m.edsoo.ru/U20HPUS6W
MPOXOSIIEH Yepe3 1BE TOUKH"
VYpaBHEHHE IITIOCKOCTH,

5 HOpPMAaJIb, YDABHEHUE 1 https://m.edsoo.ru/VYIHSTERW
IIJIOCKOCTH B OTPE3Kax
VYpaBHEHHE IITIOCKOCTH,

6 HOpMaJlb, ypaBHEHHUE 1 https://m.edsoo0.ru/541910WGX
IIJIOCKOCTH B OTPE3Kax

7 BekTopHoe npousBeieHne 1 https://m.edsoo.ru/NTYOG2APM
JInHeliHbIE HEPABEHCTBA,

8 . 1 https://m.edsoo.ru/54EQ7JOSE
JMHENHOE TPOrpaMMHUPOBAHNE
JInnelHbIE HEPABEHCTBA,

9 1 https://m.edsoo.ru/VPKWBB4AA

JIMHEHOE nporpaMMHUpOBaHUC




10

AHanuTUYECKUE METOIbI
pacdéra yriia Mex1y psMbIMU
B MHOTOTpaHHUKaX

https://m.edsoo.ru/KHJ20M3PV

11

AHanmutudeckue MeTOIbI
pacdéra yria Mexay
IIOCKOCTSIMU B
MHOTOIpaHHUKaX

https://m.edsoo.ru/DDXUUAIAS

12

dopmysia pacCTOSIHUS OT
TOYKH J0 IINIOCKOCTH B
KOOpAMHAaTax

https://m.edso00.ru/SG451UUGI1

13

Haxoxnenue pacctostHui OT
TOYKH JIO TFIOCKOCTH B KyOe

https://m.edsoo.ru/8§V2N4 X113

14

Haxoxnenue pacctostHuil OT
TOYKH JI0 IJIOCKOCTHU B
MPaBUJILHOW MUPAMHUJIC

https://m.edsoo.ru/UZ15UU37F

15

KonTtponbHas padoTa
"AHanuTuyeckas reomeTpus”

https://m.edsoo.ru/SNGI1GHFM

16

Ceuenus MHOI'OI'paHHHUKOB:
CTaHAApPTHBIC MHOT'OI'PAHHHUKHU

https://m.edso00.ru/219603NHQ

17

CeueHrss MHOTOTPAHHUKOB:
METOJ] CIEI0OB

https://m.edso00.ru/52XG0O2J5B

18

CedeHusi MHOTOIPaHHUKOB:
CTaHJApTHBIC TIJIOCKOCTH,
TepecevYeHMs MPSAMBIX U
MI0CKOCTEMN

https://m.edsoo.ru/CUP7TCPXQ

19

HapannenLHLIe MpsAMBIC U
INIOCKOCTH: TTapaJlJICJIbHBIC
CCUCHUA

https://m.edsoo.ru/MM69MKRDP




20

[TapamienpHble IpsiMBIE U
IUIOCKOCTH: PAaCY€T OTHOLIECHUI

https://m.edsoo.ru/O71ROIJFI

21

[TapamiensHbIe IpsIMBIE U
IUIOCKOCTH: YIJIbI MEXKIY
CKPCIIUMBAOIIUMHUC ITPAMBIMUA

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

22

[lepnenuKynsipHbIE IPSMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE TIapbl
MIEPIEHIUKYIISIPHBIX
IIJIOCKOCTEHN U IPSIMBIX,
CUMMETPUH MHOTOTPaHHUKOB

https://m.edsoo.ru/YQUVT6VZX

23

[IepnenukynsipHBIE IPSMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
MEePIEHIUKYIIIpax

https://m.edsoo.ru/HQIN20ZJP

24

[lepnieHiuKynsapHbIE MPSMBIE U
IJIOCKOCTH: BBIUUCIICHUS JUIUH
B MHOTOTPaHHUKAaX

https://m.edsoo.ru/OWFAQ1A9]

25

[ToBTOpEeHuE: mwIomagn
MHOTOYTOJILHUKOB, ()OPMYJIbI
JUTSI TUTOIIAIeH, COOOpaKeHus
nonoous

https://m.edsoo.ru/FDRZ09G4X

26

[ToBTOpEHUE: TUIOMIAIH
MHOTOYTOJILHUKOB, (DOPMYITBI
JUIS TIOMIAICH, COOOpaXKCHHS
nonoous

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

27

[ToBTOpEHue: momaIu
MHOTOYT'OJIbHUKOB, (DOPMYIIBI
JUTS TIIOMIAIeH, COOOpaKeHHs
mogoous

https://m.edsoo.ru/HWHVFENLOO




28

[Inomanu ceyenui
MHOTOT'PaHHUKOB: IJIOIIA M
MOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKeHUs TI0J00HS

https://m.edsoo.ru/X2HRM9HD4

29

[Inomanu ceuenui
MHOTOTPaHHUKOB: TIJIOIIA TH
MOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, cOOOpaxKeHus Moao0us

https://m.edsoo.ru/SH4EL YON6

30

KonTtponsHas pabora
"I[ToBTOpEeHUE:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTPaHHUKOB"

https://m.edsoo.ru/SSUWIWWV1

31

O0BéM Tema. O0beEM
MPSMOYTOJIBHOTO
napajuiesienumne/ia

https://m.eds00.ru/6UXGOORC9

32

3amauu 00 yaBOeHUH Ky0a, O
KBaJIpaType Kyba; 0 TPUCEKITUU
yria

https://m.edsoo.ru/VK2J2TXEF

33

CrepeoMeTrpuueckue 3aaauu,
CBSI3aHHbBIE C 00BEMOM
MPSIMOYT OJIbHOTO
napasuieNenuneaa

https://m.edsoo0.ru/ODR6H6TQS

34

[Ipuknaanele 3a1auu,
CBSI3aHHBIE C BBIUUCIIEHUEM
00BEMa MPSIMOYT OJIBHOTO
napasJiesienumnesa

https://m.edsoo.ru/OSHTIOT1G

35

O0BEM npsAMOI IPU3MBI

https://m.edsoo.ru/SAILOYHY]J

36

CrepeomeTrpuieckue 3a1auu,

https://m.edsoo.ru/1D8HV54 A9




CBSI3aHHBIC C BEIYMCIICHUEM
00BEMOB IPSMOI TTPUMBI

37

[Ipuxknagneie 3a1auu,
CBsI3aHHbIE C 00BEMOM MPSAMOI
MIPU3MBI

https://m.edsoo.ru/QIYC4F8IU

38

Brruucnenue o06EMOB Te C
TIOMOIIBIO OITPENIEIIEHHOTO
uHTerpana. O6bEM HaKIIOHHON
IIPU3MBI

https://m.edsoo.ru/ON585060H

39

Brruncaenne o0bEMOB Ten ¢
TIOMOTIBIO OITPENIEIIEHHOTO
uaTerpaa. O0bEM TUpamMuIbI

https://m.edso0.ru/2CJLCMKE8N

40

®opmyna 00bEMa MUpaMUIbL.
OtHomeHne 06eMOB MUPAMH/T
¢ 00IUM yriiomM

https://m.edsoo.ru/AL3PODC9E

41

dopmyna 00bEMa TUPaAMUIBL.
OTtHO1IeHNE 00BEMOB MTUPAMUL
¢ 00ImUM yriom

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

42

CrepeoMeTrpuueckue 3aaauu,
CBsI3aHHbBIE C 00bEMaMU
HAKJIOHHOM TPU3MBI

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

43

CTepeOMeTpI/I‘IeCKI/Ie 3aJa4u,
CBsI3aHHBIE ¢ 00BEMaAMHU
IIUpaMHu bl

https://m.edsoo.ru/SF480DTS6

44

[IpuknagHeie 3a7a4u 10 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM HAKIIOHHON TIPU3MBI

https://m.eds00.ru/9SF6OYY VX

45

HpI/IKJ'IaI[HLIG 3aga4u 110 TEMC

https://m.edsoo.ru/Z4AMZ27RMY




"O0BEMBI TEN", CBSI3aHHBIC C
00BEMOM MUPAMHU/IBI

46

[Tpumenenne 00BHEMOB.
Berunicienue paccTosHus 10
IUIOCKOCTH

https://m.edsoo.ru/I39CX0O3CP

47

Kontponbhas padota "O0bEM
MHOTOTpaHHHUKa"

https://m.edsoo.ru/XNWZSSJ7P

48

[unueapudeckas
MMOBEPXHOCTh, 00pa3yroIne
LAJIMHIPUYECKOM
MTOBEPXHOCTH

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

49

Hunuuap. [psamoit kpyroBou
nmwmHAp. [Tmomans
MOBEPXHOCTH LWJIMHPA

https://m.edsoo.ru/MAVW4KY55

50

Konunueckas moBepXxHOCTb,
00pa3yromne KOHHIEeCKOM
noBepxHoct. Konyc

https://m.edsoo.ru/PVRE7THQ6Y

51

Ceuenue KOHYCa IINIOCKOCTBIO,
napannenLHoﬁ IIJIOCKOCTHU
OCHOBAHMUA

https://m.edsoo.ru/EOVSHALSL

52

Y ceu€HHBIN KOHYC.
N306paxeHue KOHYCOB U
yCEYEHHBIX KOHYCOB

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

53

ITmomans 00KOBOI
MMOBEPXHOCTH U TIOJTHOM
MOBEPXHOCTH KOHYCa

https://m.edsoo.ru/AWKBO9E4NE

54

ITmomans 00KOBOI
MMOBEPXHOCTHU U TIOJTHOU

https://m.edsoo.ru/9NF4UE3K]J




IIOBCPXHOCTU KOHYCA

55

CrepeomeTpuieckue 3aj1a4 Ha
JI0Ka3aTeIbCTBO U
BBIYUCIICHUE, IOCTPOCHUCM
CEYEHU [UIMHAPA, KOHYCA

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

56

CrepeomeTpuiecKkue 3a1a4 Ha
JI0Ka3aTeIbCTBO H
BBIYUCIICHHUE, TIOCTPOCHUCM
CEUYEHU UINHAPA, KOHYCA

https://m.edsoo.ru/AKF6PW62W

57

[Ipuxnagneie 3a1auu,
CBSI3aHHBIE C UIUHIPOM

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

58

[Tpuxnagnsie 3amayu,
CBSI3aHHBIE C UIMHIPOM

https://m.edsoo.ru/ZY6ENPVKD

59

Cdepa u map

https://m.edsoo.ru/W1TVKAJOR

60

[lepeceuenue cepsl u mapa ¢
mwiockocThro. Kacanue mapa u
cdepbl I0CKOCThIO. By u
n300paxkeHue mapa

https://m.edsoo.ru/JESNB5ZS0

61

[lepeceuenue cepsl u mapa ¢
miockocThio. Kacanue mapa u
cdepbl IOCKOCThIO. By u
n300paxkeHue mapa

https://m.edso0o0.ru/M6WK9K950

62

Ypauenue chepsl. [Lnomanb
ctepsl 1 e€ yacTei

https://m.edsoo.ru/U8G24BO8H

63

Cummerpus cdepsl 1 mapa

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

64

CrepeomeTpuueckue 3a1a4 Ha
JI0Ka3aTelIbCTBO U
BBIYUCIIEHUE, CBSI3aHHBIE CO

https://m.edsoo.ru/MSYBPKH7R




cdepoii u mapom,
IMOCTPOECHUEM UX CEUCHUU
IIJIOCKOCTBIO

65

CrepeomeTpuiecKkue 3a1a4 Ha
JI0Ka3aTeIbCTBO
BBIYHCJIICHUEC, CBA3aHHBIC CO
cdepoil u mapowm,
MMOCTPOCHUEM UX CEUCHU U
TJIOCKOCTBIO

https://m.edsoo.ru/MXRDTK72T

66

[Ipuxnagneie 3a1auu,
CBsI3aHHBIE CO chepoii u
apom

https://m.edsoo.ru/XWS5LI7A9]

67

[ToBTOpEHME: OKPYKHOCTH HA
IIJIOCKOCTH, BBIYUCIICHUS B
OKPY’KHOCTH, CTaHJApTHBIE
nonoous

https://m.edsoo.ru/EJ2QDAVE]

68

Pazanunsie KOM6I/IHaHI/II/I T
Bpall€HUA 1 MHOTOI'paHHHUKOB

https://m.edsoo.ru/LE7933L.XX

69

3amauu o teme "Tena u
MOBEPXHOCTH BpamieHus"

https://m.edsoo.ru/PHHLCG54E

70

3agaun o teme "Tena u
MOBEPXHOCTH BpamieHus"

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

71

KontponbHas padora "Tena u
MOBEPXHOCTH BpamieHus"

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

72

O06bém nununapa. Teopema 06
00BEME MPSIMOTO ITHIIMHAPA

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

73

Brruucienue 00bEMOB TeI ©
MTOMOIIBI0 OTIPEAECTEHHOTO

https://m.edsoo.ru/ACTOMFMVF




uHTerpana. O6bEM KoHyca

74

ITnomanu OOKOBOM U IOJIHOM
MMOBEPXHOCTH KOHYyCa

https://m.edsoo.ru/ZYTK7P8B1

75

CrepeomMeTpuiecKue 3a/1auu,
CBA3aHHBIC C BBIYUCIICHUEM
00BEMOB LIMIIMHAPA, KOHYCA

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

76

[IpuknagHeie 3aqa4n 1Mo TeMe
"O0BbEMBI U TUIOLIAH
noBepxHocTen Ten"

https://m.edsoo.ru/QXEA9GPVB

77

OO6béM 11apa u mapoBoOro
cektopa. Teopema 06 00bEMe
mapa. [lnomane chepsr.
CrepeomeTpuyecKue 3a1auu,
CBSI3aHHBIE C BHIYHCICHUEM
00BEMOB 11apa, MapoBOTo
CErMEHTa U I1apOBOT0 CEKTOpa

https://m.edsoo.ru/VV60ONBVZX

78

[IpuknagHeie 3a1a4u MO TEME
"O0BEMBI Ten", CBI3aHHEIE C
00BEMOM I1apa U IUIOIIA B0
chepnl. COOTHOIIICHUS MEKIY
IIJIOIIA IIMH TTOBEPXHOCTEH U
00BpEMaMHU ITOJOOHBIX TET

https://m.edsoo.ru/EZH9GRUE]J

79

ITonoOHsIe TENA B
mpoctpaHcTBe. Mi3MeHeHHe
00BEMa Ipu MOJ0O0HH.
CrepeoMeTpHUEeCKHE 3a/1auH,
CBSI3aHHEIE C BBIYHUCICHUEM
00BEMOB TEI U TUIOIIAAEH

https://m.edsoo.ru/H24188MKQ




MMOBEPXHOCTEN

80

KontponsHas pabora
"[lnomaam MOBEpXHOCTU U
00BEMBI KPYTIIBIX TE"

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

81

JIBM>KEHUs MPpOCTPaHCTBA.
OtobOpaxenus. [IBuxeHus u
paBeHcTBO Quryp. Obmue
CBOICTBA JIBIKCHUI

https://m.edsoo.ru/RXJ4YW6NA

82

Bunnl nemkenuii:
MapajuIeIbHbIN IEPEHOC,
LIEHTpalbHasl CHMMETPHS,
3epKaJlbHasi CAMMETpPHS,
IIOBOPOT BOKPYT MPSIMOU

https://m.edsoo.ru/ZSUA77NTX

83

[IpeobpazoBanus mog00usI.
[Ipsimast u cepa Ditnepa

https://m.edsoo.ru/A1IPU2WOAX

84

I'eomerpuueckue 3agaun Ha
MIPUMEHEHHE JBHKCHUS

https://m.edsoo.ru/KFDHOMGKZ

85

KoutponsHas padorta
"Bektopsl B mpocTpancTse"

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

86

O6o6matomee moroperue 11
MOHATHI U METOJIOB Kypca
reometrpun 10—11 knaccos,
cUCTeMaTH3aIlus 3HaHUH:
"[TapasnenbHOCTh NPSAMBIX U
MJIOCKOCTEN B pOoCTpaHCcTBE"

https://m.edsoo.ru/IHVB2NZH9

87

Ob6o6maromee nopropenue 11
MOHATUHN U METO0B Kypca
reomerpun 10—-11 knaccos,

https://m.edsoo.ru/AQEFPERJ0




CUCTEMaTU3aLUs 3HAHUN:
"BexTopsl B npocTpaHcTBe"

88

Ob6o6maromee moropenue 11
MOHSTUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
CcUCTEMaTU3als 3HAHUN:
"BexTopsl B npocTpaHcTBe"

https://m.edsoo.ru/3NIJOLNG63

89

O6o06maromiee nopropeHue 11
MOHSTUI U METOJIOB Kypca
reomerpun 10—-11 knaccos,
CHUCTEeMaTU3alrs 3HAHUI:
"O6beM MHOTOrpaHHUKA"

https://m.edsoo.ru/B85S7VDTC

90

O6o06maromiee noproperue 11
MOHSTUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
cUcTeMaTH3alys 3HaHUH
"O06BeM MHOTOTpaHHUKA"

https://m.edsoo.ru/AJX4CDP5I

91

O6o6matomee moroperue 11
MOHATHI U METOJIOB Kypca
reometrpun 10—11 knaccos,
CUCTeMaTH3allHsl 3HAaHMIA:
"ILnomanyu moBEpXHOCTH U
00BEMBI KPYTJIBIX TET"

https://m.edsoo.ru/H2ZABPRXO

92

O6o6matomee moBropeHue 11
MOHSATUN U METOJIOB Kypca
reomerpun 10—-11 knaccos,
CHCTEMAaTH3alMs 3HAHUI:
"[1nomaan NOBEpXHOCTH U
00BEMBI KPYTJIBIX TE"

https://m.edsoo.ru/JG1DJ50NK




93

Hrorosas KoHTpoJbHAs paboTa

https://m.edsoo.ru/GXZMP89GD

94

Hrorosas koHTpoJbHAsA paboTa

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

95

[ToBTOpEHUe, 0600MIICHNE U
CHUCTEeMaTU3alus 3HAHUI

https://m.edsoo.ru/UI26CB4 XL

96

Hcropus pazsutus
CTEPEOMETPUM KaK HAYKU U €€
pOJIb B pa3BUTUU COBPEMEHHBIX
WH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

https://m.edsoo.ru/IESALO6BS

97

Hcropus pazsutus
CTEPEOMETPUU KaK HAYKU U €€
pOJIb B Pa3BUTUU COBPEMEHHBIX
WH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

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

98

Uctopus pazputus
CTEpPEOMETPHUU KaK HAYKH U €€
pOJIb B pa3BUTUH COBPEMEHHBIX
WHXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

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

99

Ucropus pa3zButus
CTepEeOMETPUU KaK HAyKH U €€
POJIb B Pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

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

100

Hctopus pa3BuTtus
CTEpPEOMETPUN KaK HAYKH U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
WH)XEHEPHBIX U

https://m.edsoo.ru/GEJCO734F




KOMIIBOTCPHBIX TEXHOJIOT Uit

101

Hcropus pazsutus
CTEPEOMETPUU KaK HAYKU U €€
pOJb B pa3BUTUU COBPEMEHHBIX
WH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

https://m.edsoo.ru/RK4XSFWNR

102

Hcropus pazsutus
CTEPEOMETPUU KaK HAYKU U €€
pOJIb B pa3BUTUU COBPEMEHHBIX
WH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

https://m.edso00.ru/X89TQ8776

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOI'PAMME

102




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM ITPOI'PAMMBbBI

10 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepPsieMOro .
o0pa3oBaTe/IbHON MPOrPaMMBbI Cpe/iHero o01ero 00pa3oBaHus
pe3yJibTara
7 I'eomerpus
7.1 OnepupoBaTh MOHIATHAMU: TOUKA, MPAMAasi, IIIOCKOCTh
79 [IpuMeHsATh aKCHOMBI CTEPEOMETPUN U CIEJCTBUS U3 HUX IPU pEIIeHUU
' reOMETPHUYECKHUX 33129
73 OnepupoBaTh NOHATUSAMHU: MApPAIENBHOCTh M TMEPHEHAUKYISIPHOCTD
' MPSIMBIX U TJIOCKOCTEH
74 Knaccuduimposats B3aMMHOE pacloiOKEHUE MPSAMBIX U IJIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBaTh MOHATUAMU: JIBYTPAHHBIA yroJl, TPaHU JBYIPAaHHOTO yIJa,
7.5 pedpo ABYrpaHHOTO yria, JUHEWHBIM Yroj ABYrpaHHOIO yria, TpagycHas
Mepa IBYTpaHHOIO yria
76 OnepupoBaTh NOHSTHUSMU: MHOTOTPAHHUK, BBIMYKIBIM M HEBBITYKJIBINA
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPaHHUKA, TPaBUJIbHBII MHOTOTPaHHUK
77 Pacrio3naBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (IMpamujaa, MpU3Ma,
' MPSIMOYTOJIFHBIN MapajuiesienuIie 1, Kyo)
Knaccuduimpoare  MHOTOTpaHHHKH,  BbIOMpas  OCHOBaHHS IS
738 KIaccu@ukanuy  (BBIMYKJIbIE W HEBBIMYKJIbIE  MHOTOTPAaHHUKH,
' IpaBWIbHbIE MHOTOIPAHHUKH, TPSAMbIE U  HAKJIOHHBIE IPU3MBI,
napasuieseHIe bl
79 OnepupoBatb MOHATUSMU: ceKyIas MJI0CKOCTD, ceueHue
' MHOTOTPaHHUKOB
710 OOBACHATH  HPUHLUIBI  [OCTPOEHHUS  CEUYEHHH  MHOTOI'PaHHUKOB,
' UCIIOJIB3YSI METO/] CIICAOB
CtpouTh Cce4eHHS MHOTOI'PAaHHMKOB METOJOM CJI€AOB, BBINOJIHATD
7.11 (BBIHOCHBIE) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (pUTyp:
BUJ CBEPXY, COOKY, CHU3Y
Pemate 3a1aun Ha HaXOKJEHHWE TEOMETPUYECKUX BEJIIMYMH MO oOpasnam
WIM QIrOpUTMaM, IPUMEHSS WU3BECTHBIC AHATUTHUYECKHE METOABI IPH
7.12 pPELIEHNN CTaHJApPTHBIX MaTEeMaTHYEeCKUX 3aJad Ha BBIYMCIICHHE
paccTOSHUN MEXIy IBYMS TOYKaMH, OT TOUKU JI0 NMPSAMOMH, OT TOYKHJIO
IIJIOCKOCTH, MEXKIY CKPELINBAIOIUMHUCS IPSIMBIMU
7.13 Pemate 3a7aun Ha HaXOXKJEHHWE T€OMETPUYECKUX BEJIWYHMH MO 00paslam




WY QITOPUTMaM, IPHUMEHSS HM3BECTHBIC AHAIUTUYECKUE METOIBI IIpU
pELIEHUN CTAaHJAPTHBIX MAaTEMaTUYECKHUX 3a7a4 Ha BBIYMCIICHUE YIJIOB
MEXKy CKPEILIMBAIOIIMMUCA IMPSMBIMU, MEXKIY NPSAMOU M IIOCKOCTBIO,
MEK]y INIOCKOCTSIMM, IBYTPAHHBIX YIJIOB

7.14

Bbraucnare 00bEMBI M IJIOIIAM  TIOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3Mma, mpamua) ¢ npuMeHeHneM (opMys1, BEIYUCISATH COOTHOLICHHUS
MEXIY IIJIOIIAIIMU ITIOBEPXHOCTEH, o0bEMamu H0JI0OHBIX
MHOTOI'DAHHUKOB

7.15

OnepupoBaTh NMOHATHUSAMU: CUMMETpPUS B IPOCTPAHCTBE, LIEHTP, OCh U
IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUU (PUTYPHI

7.16

W3Bnekarb, npeoOpa3oBbIBATH W HHTEPIPETUPOBATH HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYpax, NPEICTABICHHYIO Ha
YepTekKax U PUCYHKAX

7.17

[IpumensTs reomeTpudeckre (GaxThl JUIsI PELICHUS CTEPEOMETPHUUECKUX
3a/1a4, MPEANOJararoliuX HECKOJBKO IIAaroB PpENICHUs, €CIH YCIOBUS
MIPUMEHEHHUs 3a/1aHbl B sIBHOU (hopme

7.18

[IpuMeHATh mpoCTEeHIIME MpPOrpaMMHBIE CpPEACTBA M AJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PELIEHUN CTEPEOMETPUUECKHX 3a]1a4

7.19

[IpuBOIMTE IpPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B NPUPOJE U
JKU3HH, PACIIO3HABATH IIPOSBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

7.20

[TpuMeHsATH IOTyYeHHBIC 3HAHUS Ha MPAKTHKE: aHATM3UPOBATh PealibHBIE
CHUTyallUW ¥ TPUMEHSITh W3yYCHHBIC IOHATHS B TIpoIlecce IOMCKa
pereHus MaTeMaTHYECKH chopMyITHpOBaHHON poOJIeMBl,
MOJICTMPOBATh pEANIbHBIC CHUTYallMU HA SI3BIKE T€OMETPUH, MCCIIEOBAThH
IIOCTPOEHHBIC MOJICIT C WCIOJb30BAHUEM T'€OMETPHUYECKHX MOHSTUH U
TEOpeM, armmapara ajnreOpbl, perarh MPaKTHYeCKUE 3a/lauu, CBSI3aHHBIC C
HAXOKJICHUEM I'eOMETPUUYCCKIX BEIIMYHH

11 KIJACC

Kox
NpoBEPsSIEMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbl CpPeHEro 001ero 00pa3oBaHus

6

I'eomerpus

6.1

OmnepupoBaTh MOHATUAMU: IMJIUHAPHUYECKasl TIOBEPXHOCTh, 0Opa3yrolue
LWIMHJPUYECKON TOBEPXHOCTH, LWINHAP, KOHWYECKAas IOBEPXHOCTD,
oOpaszylomye  KOHMYECKOW  TOBEPXHOCTH, KOHYC, cdepuyeckas
IIOBEPXHOCTH

6.2

Pacnio3naBate Tena BparieHus (LWIMHAP, KOHYC, cdepa u map)

6.3

OOBACHATH CIIOCOOBI MOJIY4YCHUS TCJI BpalllCHUS




6.4

KiaccuduimpoBars B3aMMHOE pacrioioxeHue chepbl ¥ IIIOCKOCTH

6.5

OmnepupoBaTh MOHATUSMH: IIAPOBONW CETMEHT, OCHOBAHHE CETMEHTa,
BBICOTA CETMEHTA, IIapOBOM CJIOH, OCHOBAHWE ILIAPOBOTO CJOS, BHICOTA
IIapOBOTO CJIOs, IIAPOBOW CEKTOP

6.6

Beruncnate 00BEMBI M IUIOMIANM TOBEPXHOCTEH TEN BpalleHUs,
TEOMETPUUECKHUX TN C MPUMEHEHHEM (POPMYIT

6.7

OnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIHCAaHHBIA B chepy
OTMCaHHBII 0K0JIO cepsl, cepa, BIUCAHHAS B MHOIOTPAHHUK WM TEJIO
BpalICHUs

6.8

BBIYHCIATE  COOTHONIGHUS MEXAY IUIOMIAIAMU TOBEPXHOCTEH U
00BEMaMHU TI0TOOHBIX TET

6.9

N300paxkaTe u3yyaemble QUIypbl OT PYKH U C NPUMEHEHHEM IPOCTBIX
4epTEKHBIX UHCTPYMEHTOB

6.10

BbInonHATE  (BBIHOCHBIE) IUIOCKHE YEPTEKU M3 PUCYHKOB TPOCTHIX
00BEMHBIX (UTYp: BHI CBEpPXY, COOKY, CHU3Y; CTPOMUTH CEUEHHUS Tel
BpalleHUs

6.11

W3Bnekarb, WHTEpHpeTHpOBaTh M MpeoOpa3oBbIBaTh HHGOPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (GUIypax, IpPEICTABICHHYIO Ha
YepTekKax U pUCYHKax

6.12

[IpumensaTs reomeTpuyeckre (akThl A PELICHHs] CTEPEOMETPUUYECKHUX
3a/a4, MPEANoaraloiuX HECKOJIbKO IIaroB PpEHIeHMs, €CIH YCIOBUS
MIPUMEHEHHUs 3a/1aHbl B sIBHOU (hopme

6.13

OnepupoBaTh MOHSATHUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBITIOJIHATE  TEUCTBUS CIIOKCHHS BEKTOPOB, BBIYUTAHHMS BEKTOPOB U
YMHOJKEHHUSI BEKTOpa Ha YHCIIO, OOBSICHSITh, KAaKUMH CBOMCTBAMH OHU
oOamaror

6.15

HpI/IMeHﬂTB IIpaBHJIO IIapaJuICICIIuIcaa npu CJI0XKEHUU BEKTOPOB

6.16

OHepI/IpOBaTB IOHATUAMU: JACKAPTOBbBI KOOPJIUHATHEI B IPOCTPAHCTBE,
BCKTOP, MOAYJIb BCKTOpA, PaBCHCTBO BCKTOPOB, KOOPAHWHATHI BEKTOPA,
yroia MCXKIAY  BCKTOpaMu, CKaJIsIpHOC IIPOU3BCACHUC BCKTOPOB,
KOJUIMHCAPHBIC 1 KOMIIIIAHAPHBIC BEKTOPbI

6.17

Haxoguts CYMMY BCKTOPOB W IPOU3BCACHUC BCKTOpA Ha YHUCIIO, YI'OJI
MCKAY BCKTOpaMH, CKAJIPHOC MPOU3BCACHUC, PACKIIAAbIBATH BCKTOP IIO
ABYM HCKOJUIMHCAPHBIM BCKTOPaM

6.18

3a,Z[aBaTL IIJIOCKOCTb YPAaBHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemate HpOCTCfII.HPIC reoOMETPpHUICCKUC 3a/Ia41 HAa IPUMCHCHUC BEKTOPHO -
KOOpAWHATHOTO METOda

6.20

Pemate 3amaum Ha [0Ka3aT€IbCTBO MAaTeMaTHYECKUX OTHOIICHHM U
HaXOXXJACHUC I'COMCTPUUCCKUX BCIIMYUH IIO 06pa3uaM WM aJilrOpuTMam,
IIPpUMCHSIA HN3BCCTHBIC MCETO/JbI npu peuICHun CTaHAAPTHBIX




MaT€MaTU4YCCKUX 3aaa4

6.21

[IpuMeHATH NpOCTEHIIME MPOrpaMMHBIE CpPEACTBA M JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a]1a4

6.22

[IpuBOoUTE IpPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B NIPHUPOAE U
JKW3HH, PACIIO3HABATH IPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

[IpumeHATh NOMydeHHbIE 3HAHUS HA MPAKTUKE: aHAJIU3UPOBATh peajbHbIE
CUTyallud M TPUMEHSATh HW3YYECHHbIE TIOHATUS B IpOIECCE IIOHUCKA
pelieHus MaTeMaTH4eCKU copMyTUpOBAHHOM po0JIEMBI,
MOJIEIMPOBATh peajbHbIE CUTyallUM Ha SI3bIKE I'€OMETPHM, UCCIIEN0BAThH
MIOCTPOCHHBIE MOJEIN C HCIIOJIb30BAHWEM T€OMETPUYECKHX MOHATHH U
TEOpeM, amrapara aiareopbl, pemarb IpakKTUYECKUe 3aa4u, CBsI3aHHBIE C
HaX0XJACHUEM T'€OMETPUUYECKUX BETNYHH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC
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I'eomerpus

7.1

OcHOBHbIE TOHATHS cTepeoMeTpuu. Touka, mpsimMasi, IJIOCKOCTb, HPOCTPAHCTBO.
[onsiTne 06 aKCHOMATHYECKOM MTOCTPOECHHH CTEPEOMETPUHN: aKCHOMBI CTEPEOMETPUH
U CJIEJICTBUS U3 HUX

7.2

B3auMHOEe  pacnojoxkeHWe IpsAMBIX B IIPOCTPAHCTBE:  IEpECcEKaroluecs,
napajulefibHble W CKpeuuBarouiyecss mnpsmble. [lapannenbHOCTh MNPSMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE: MapajulesibHble IpsIMbIE B  MPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX NPSIMBIX, MAPAIEIBHOCTh MPSIMOW M IUIOCKOCTU. YTIIBIC
COHAINpPABJICHHBIMH CTOPOHAMH, VyroJl MEXKAy TMpsMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapajjiesbHble MIOCKOCTH, CBOMCTBA MapauleIbHbIX
mwiockocteit. IlpocTeiime mpocTpaHCcTBeHHbIE (DUTYphl Ha TUIOCKOCTH: TETPadp,
KyO, napajjienenurnes, IoCTpOeHUE CeUEHUI

7.3

HepHeHHI/IKy.]'IflpHOCTI) pr[MOfI N IIJIOCKOCTHU: TMEPICHAUKYIISIPHBIC IIPAMBIC B
IMPOCTPAaHCTBE, NPAMBIC MAPAJUICIIBHBIC U MEPIICHAUKYIAPHBIC K IJIOCKOCTH, IIPHU3HAK
MEePIEHANKYJISIPHOCTH TPSAMOM U TIJIOCKOCTH, TEOPEMA O MPSIMON NEPHEHIUKYIIPHON
IJIOCKOCTH. YTJIbl B POCTPAHCTBE: YTOJ MEKIY NPSMOU U MIIOCKOCTBIO, IBYrPaHHbBIN
yIroJl, JUHEWHBIM yroJl JBYrpaHHOro yria. IleprneHaukynsip W HaKJIOHHBIE:
paccTossHHE€ OT TOYKM JO IUIOCKOCTH, PACCTOSIHHE OT NPSMOM /10 IJIOCKOCTH,
Mpoekuss (Gurypsl Ha TIJIOCKOCTh. [lepneHAuKYISIpPHOCTh IIOCKOCTEH: MpH3HAK
MEPIEeHIUKYIIPHOCTU JBYX IIOCKOCTeH. Teopema o TpExX nmeprneHauKymnspax

7.4

[ToHsiTHE MHOTrOrpaHHHKA, OCHOBHBIE JJIEMEHTHl MHOTOTPAaHHHUKA, BBIMYKJIbIE U
HEBBINYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHOrorpanHuka. Ilpusma: n-yronpHas
Mpu3Ma, IpaHd U OCHOBAHMS MPHU3MBI, MpsMas U HAKJIOHHAs MPU3MbI, OOKOBas U
MOJIHAsl MOBEPXHOCTh Mpu3Mbl. [lapamienenunen, npsaMOyrofbHBIN Mapaieenunea
u ero coiictBa. [Iupamuaa: n-yroiapHas mupamuja, TpaHH U OCHOBAHUE MUPAMUJIBI,
OOKOBas U MOJIHASA MOBEPXHOCTh MUPAMUJIBL, MPAaBUIbHAS U yCEUEHHAS MUPaAMUJA.
DOneMeHTbl TNpu3Mbl W nupamuabl. [IpaBuibHBIE MHOTOTPAaHHUKH: TOHSITHE
MPaBWJIBHOTO MHOTOTPAaHHWKA, TMpaBUJbHAs MpH3Ma M TMpaBHIbHAs MHpPaAMUA,
MpaBWJIbHAS TPEYToJbHas MUpaMUAa U MPaBUIBHBIN TeTpadap, Kyo. [IpencraBienue
O TpaBWIbHBIX MHOTOTPaHHUKAx: OKTadJp, AOAEKa’ap M uKocadapyrue CedeHus
MIPU3MBI U THPAMHU/IBI

7.5

CI/IMMeTpI/IH B IMPOCTPAHCTBE: CUMMCETPUS OTHOCHUTCIIBHO TOYKH, HpﬂMOfI, INJIOCKOCTH.
ONEeMEHTHI CUMMCETpUUN B nupamMujiax, napaurejienuneaax, MpaBHUJIBHBIX
MHOT'OrpaHHUKaAxX

7.6

Bbluncnenue »n€MEHTOB MHOTOIPAaHHMKOB: pé&Opa, auaroHanu, yrisl. Ilnomanmb
OOKOBOW TOBEPXHOCTH M IOJIHOW TOBEPXHOCTH MpPSIMOM MNpPU3MBI, IUIONIA/Ib
OCHOBaHMH, TeopeMa 0 OOKOBON MOBEPXHOCTH MpsIMOM Hpu3Msbl. [lnomans 60koBOM




MOBEPXHOCTH W TIOBEPXHOCTH TPABWIBHOW MNUPaMUIBI, TEOpeMa O IJIOUaIu
yceu€HHo# nupamupl. [lorstue 06 00béMe. OOBEM mUpaMupl, IPU3MBI

7.7

[TomoOHbIe Tena B mpocTpaHcTBe. COOTHOIICHHSI MEKIY IJIOIAIIMHU MOBEPXHOCTEH,
00BEMaMHU IO JOOHBIX TENT

11 KVIACC
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6.1

[Hunuuaapudeckass MOBEPXHOCTh, OOpa3yoIIMe NUIWHIPHUYECKON TMOBEPXHOCTH,
OCh IWIMHAPUYECKOW TmoBepXHOCTU. Llumuuap: ocHoBaHus u  OOKOBas
MMOBEPXHOCTh, 00pa3yromias U 0Ch, MJIONIAh OOKOBOU U MOJHON MOBEPXHOCTH

6.2

Konnueckass moBepxXxHOCTh, 0Opa3yroliue KOHMYECKOW MOBEPXHOCTH, OChb U
BepIIMHA KOHMYECKOU moBepxHocTH. KoHyC: ocHOBaHME U BepIinHa, 00pasyromias
U OCh, IUIOMAaJhr OOKOBOM M TIOJHONW MOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3yrolne U BbICOTa, OCHOBaHUs U OOKOBasi MOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paguyc, JuameTp, IIomaas TOBEPXHOCTH cdepbl. Bzanmuoe
pacnofiokenue chepbl U MIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, MIolaab

chepsl

6.4

N3o00paxkenue Ten BpalieHUs Ha MI0CKOCTH. Pa3BépTka HMIMHIpPA U KOHYCa

6.5

KomOunammm Ten BpaleHWs ¥ MHOTOTPAHHHUKOB. MHOTOTPAaHHHK, OTHCAHHBIN
oKoJio cepsl, chepa, BIUCaHHAS B MHOTOTPAHHUK, WM TEJIO0 BpallleHUs

6.6

[Tonsatue 06 oO6bémMe. OcHOBHBIE CBOMCTBa 00BEMOB Teil. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Mapajuienenunena u cieactBus u3 He€. OObEM MIMHIpA,
koHyca. O0béM mapa u miomaas chepsl

6.7

[TomoOubie Tema B mpoctpaHcTBe. COOTHOWIGHHUS  MEXKIY — IUIOIIAISIMH
MMOBEPXHOCTEH, 00bEMaMU TI0TI0OHBIX TEIT

6.8

Ceuennst muiuHApa (HMapaiienbHO W MEPICHIUKYISIPHO OCH), CEYEHUS KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOSIee Yepe3 BEPILUHY), CEUCHHUs 1apa

6.9

BCKTOp Ha INNIOCKOCTH W B IIPOCTPAHCTBC. CnoxeHre W BBIUMTAHHE BCKTOPOB.
YMHOXEHUE BCKTOpa HAa YHUCJIIO. Paznoxenue BCKTOpa I10 TpeM HCKOMILIaHAPHBIM
BCKTOpPaM. HpaBI/IJ'IO mapajICICItIicaa. Pemenue 3aJa4d, CBA3aHHBIX C
MIPUMCHCHUEM IIpAaBUJI JENCTBUI C BCKTOpaMu

6.10

HpﬂMOYTOJILHaSI CUCTCMa KOOpAWHAT B IIPOCTPAHCTBE. KOOp,[[I/IHaTBI BCEKTOpA.
HpOCTCﬁHIHG 3alauu B KOOpAWHATAaX. VYron MCKAY BCKTOPAMHU. CKaJ'IHpHOC
IPOU3BCIACHUC BCKTOPOB. Brruncienue YIJI0B MCXKAY NPAMBIMU U IIJIOCKOCTAMMU.

KOOpHHHaTHO—BeKTOpHLIﬁ MCTOX ITPHU PCIICHHUU I'COMCTPUICCKUX 3a1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kon IIpoBepsiemble TPeOGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepseMOro | OCHOBHOII 00pa3oBaTe/IbHOI NPOrpaMMBbI CpeHero oouero
TpeOoBaHuUs o0pa3oBaHus

Brnagenne MeromgaMu JI0Ka3aTeNbCTB, aJTOPUTMaMHU PEIICHUS 3ajad;
yMeHHE (OPMYIUPOBATH M ONEPUPOBATH MOHATUSIMH: OIpEAEICHHUE,
aKCHoOMa, TeopeMa, CIJIEJCTBHE, CBOMCTBO, MpPH3HAK, I0Ka3aTeNbCTBO,
PaBHOCHUIIBLHBIE (GOpMyIUPOBKHY; [IPUMEHSATH UX; YMEHHE
dbopmynupoBaTh 00paTHOE ©  MPOTHUBOMOJIOKHOE  YTBEPXKICHHUE,
NPUBOJUTL INPUMEPBI U  KOHTPIPUMEpPBI, HCIIOJb30BATh METOJ
MaTeMaTU4YECKOU HHAYKOHUHU, MIPOBOAWUTE AOKA3aTCIIbHBIC PACCYXKICHUA
npu pPEHICHUA 3aaa4, OILICHUBAThH JIOTUYCCKYIO IMPpaBHUIIBHOCTH
pacCyX J€HHUI; yYMEHHE OINEpUpPOBATh MOHATHUSIMHU:  MHOXKECTBO,
MOJIMHOXKECTBO, OTEpaIlMd HaJl MHOXKECTBAMH; YMEHHE HCIIOJIb30BaTh
TEOPETHKO-MHOXKECTBEHHBIN  ammapaT Ul ONHCaHWs  peajbHBIX
MPOIECCOB U SIBJICHUW W TPH PEIICHUM 33734, B TOM YHUCIE U3 IPYrUX
y4EOHBIX MPEIMETOB; YMEHHE OTIEPHPOBAThH MOHATUSAMU: T'pad), CBSI3HBIN
rpad, AepeBo, UK, rpad Ha IIOCKOCTH; YMEHUE 3a/1aBaTh U ONKCHIBATH
rpadpl pa3IUYHBIMU CIIOCOOAMU; WCIOJIB30BaTh I'padbl MPU pEIICHUH

3a1a4

VYmenune ONICpHUPOBATh NOHATUAMMU: HATypPaJIbHOC YHCIIO, IIEJIOC YMCIIO,
CTCIICHDb C LCJIBIM IIOKA3aTcjIeM, KOPCHb HaTypaJleoﬁ CTCIICHHU, CTCIICHDb
C paliOHaJIbHbIM IIOKa3aTcJICM, CTCIICHDb C I[eﬁCTBHTeHBHLIM
IIOKAa3aTcCJICM, norapn(bM quciia, CHUHYC, KOCHUHYC N  TaHI'CHC
IIPOU3BOJIBHOTO YHUCIIA, OCTATOK 110 MOJAYJII0, PallHOHAJIIBHOC YHCIIO,
HPppallMOHAJIbHOC YHucCJio, MHOXCCTBa HaTypaJbHBIX, OCIBbIX,
padnOHAJIbHBIX, JEHCTBUTEIBHBIX qucell; yYMCHHC  HUCIIOJIb30BATb
IMPU3HAKNU AOCIIMMOCTH, HaUMEHBIIHN O6II.[HI>'I JACIUTCIIb U HAMMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpU pCIICHUU 3a1a4; 3HAKOMCTBO C
Ppa3JInIYHbIMHU MNO3MIMMOHHBIMHA CUCTCEMaMH CUHCIICHHA, YMCHUC
BBHINIOJIHSTh BBIUYMCJICHHUE 3HAYCHHH U Hp606p8.30BaHI/I$I BBIpa)KeHI/Iﬁ Cco

CTCIICHAMHA H J'IOl“apI/I(I)MaMI/I, Hp606p8.30BaHI/I$I I[pO6HO-paI_II/IOHaJIBHBIX




BBIPOKEHUI; YMEHHUE OIEpUPOBATH MOHATHAMM: IMOCIEN0BATEIBHOCTD,
apupmeTHyecKas nporpeccus, reoMeTpuyecKas nporpeccus,
OecKOHEYHO yObIBamolas TIEeOMETPUYECKass MpPOrpeccHs; yMEHHE
3a/1aBaTh MOCJIEJJOBATEILHOCTH, B TOM YHCJIE C IIOMOIIBIO PEKYPPEHTHBIX
dopmynn; yMEHHE OIEpPHpPOBATH MOHITHUAMHU: KOMIUIEKCHOE YHCIIO,
CONpPsKEHHBIE KOMILJIEKCHBIE YMCIIA, MOAY/b U apTyMEHT KOMIUIEKCHOTO
gyrcna, ¢opmMa 3amUCcH  KOMIUIEKCHBIX 4Hcen (TeoMeTpudeckas,
TPUTOHOMETpHUYECKass W  anredpamyeckas); yMETb IMPOHU3BOIUTH
apudmernyeckue JEHCTBUS C KOMIUIEKCHBIMU YMCIIaMU; TNPUBOAUTH
MpUMEpPbl  UCHOJB30BAaHUS  KOMIUIEKCHBIX  YHCEN;  ONEpUpOBATh
NOHATHAMM: MaTpuma 2X2 wu  3X3, onpeaenuredab  MaTpHIlb,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OITPECACIIUTEIIA

YMeHne ornepupoBaTh MOHATHSMHU: pallMOHAIBHBIC, WpPpAIMOHAIBHEIE,
MoKa3aTebHble, CTENEHHbIE, JIOTapu(pMHUUECKUe, TPUTOHOMETPUUECKHE
YpaBHEHUS W HEPaBEHCTBA, HUX CHUCTEMbl; YMEHHE OIEpHUPOBAThH
MOHATHSIMH: TOXJIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHUe, ypaBHEHHE,
HEpPAaBEHCTBO, CHUCTEMA YPABHEHUH U HEPABEHCTB, PAaBHOCUIIBHOCTh
YpaBHEHUHM, HEPAaBEHCTB M CHUCTEM; YyMEHHUE peniaTb YypaBHEHMS,
HEpPABEHCTBA M CHUCTEMBI C IOMOIIBIO PA3JIMYHBIX MNPUEMOB; peIaTh
YpaBHEHUS, HEPABEHCTBA U CHCTEMBI C [apaMETpPOM; IPUMEHSIThH
YpaBHEHUS, HEPABEHCTBA, WX CUCTEMBI JJI PEIICHHUS] MaTEMaTUYECKUX

3a/lav U 3aJia4 U3 pa3JINIHbIX o0Onacreit HAaYKHN U peanLHoﬁ KHU3HU

YMenue omnepupoBaTh MOHATHUAMH: (GYHKIMSA, YETHOCTH (YHKIIHH,
NEPUOJUYHOCTh (PYHKIUHU, OTPAHUYEHHOCTh (DYHKIMM, MOHOTOHHOCTH
GbyHKIMH, 3KCTpeMyM (pyHKIMU, HanOobllee ¥ HAUMEHbIIEee 3HAUCHUS
(GYHKIIMHM Ha TPOMEXKYTKE, HEpepbIBHAS (PYHKIMS, aCUMIITOTHI Tpaduka
(GbyHKIMH, TIepBasi ¥ BTOpas MpOU3BOAHAS (DYHKIIUU, TEOMETPUYECKUIA U
(u3nueckuif CMBICI TPOU3BOJHON, MepBOOOpa3Has, oOmpenaenEHHbIN
UHTETpall; yMEHUE HaXOJWUTh ACUMNOTOTHI rpaduka (QyHKIUU; yMeHHE
BBIYUCIISITH IPOU3BOJHBIE CYMMBI, TIPOU3BEACHHS, UYACTHOIO H
KOMITO3UIIMHN (PYHKIUN, HAXOJWTh YpaBHEHHE KacaTeNbHOU K Trpaduky
(YHKIIMHM; yMEHHE HAXOAWTh IMPOU3BOJHBIC AIEMEHTAPHBIX (DYHKIHIL;
YMEHHME HCIIOIb30BaTh MPOU3BOAHYIO ISl HCCIeNOBaHUS (YHKIIUMH,
HaXOJUTh HAWOOJbIINE M HAUMEHBIINE 3HaueHUs (YHKIUN; CTPOUTH

Tpa(I)I/IKI/I MHOT'OYJICHOB C HCIIOJIb30BAHHUCM allllapata MaTeMaTH4Y€CKOIO




aHalli3a; NPUMEHATh MPOU3BOJAHYKO I HAXOXKICHHUS HAWUITYy4dlIEro
peLICHUs] B NMPUKIANHBIX, B TOM YHCIE COLUUAIBHO-3KOHOMUYECKUX H
(bu3HUecKUX 3a1a4ax; HAXOAUTH IJIOMIAJU ¥ 00BbEMBI (GUTYP C TOMOIIBIO
WHTErpaja; MpUBOAUTH MPUMEPHl MATEMATHYECKOTO MOJEIUPOBAHUS C

IOMOIIBIO U PepeHIINATBHBIX YPaBHCHUN

YMeHue omepupoBaTh TOHATHSAMH: Tpaduk GyHKIUH, OOpaTHAs
GbyHKIUsA, KOMIO3UIMs (QYyHKUWH, JTUHEWHas (QYHKIUS, KBaJpaTUYHAS
¢byHKIMS, panuoHanbHas byHKIMS, CTETICHHAs GbyHKIMS,
TPUrOHOMETpUUYECKHe (QYHKIHMHM, OOpaTHble TPUTOHOMETPUUECKHE
(GyHKIMM, TOKa3aTeslbHas M Jiorapupmuueckass (QyHKIUH; yMEHUE
CTpPOUTh Tpa@UKU H3YyYEHHBIX (DYHKUMH, BBIMOJHSATH MPeoOpa3oBaHUs
rpadukoB GYHKUMH, HCIOJIB30BATh I'paUKK ISl U3yUEHUs MIPOLIECCOB U
3aBUCHUMOCTEH, MPU PELICHUH 3aJad U3 JIPYruX Y4eOHBIX MPEIMETOB U
3a/1a4 U3 peaJbHON JKU3HH; BbIpaxaTh (POpMyllaMU 3aBUCHMOCTH MEX]Y
BEJIMYMHAMM; HCIOJB30BaTh CBOMCTBA W Trpapuku QYHKUMA Ui
pelleHns ypaBHEHUI, HEpaBEHCTB U 3ajlad ¢ apaMeTpamu; u300paxaThb
Ha KOOPAMHATHOW TIUIOCKOCTM MHOXXECTBA pEIICHUH YpaBHEHUH,

HEPaBCHCTB U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3aJaud Pa3HbIX TUIOB (B TOM 4YHCIE Ha
MIPOLIEHTHL, JOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTh TOBAPOB U
yCIyT, HAJIOTH, 33/1a4i U3 00JIaCTH YIPaBJICHUS JTUYHBIMU U CEMEUHBIMU
(mHaHCaMM); COCTaBIIATh BBIPAXKECHUS, ypaBHEHHS, HEPaBEHCTBA U HX
CUCTeMbl IO YCJIOBHIO 3aJayd, HCCIEA0BATh IOJYYEHHOE pPELIECHUE U
OIICHUBATh IMPABAONOJIOOHOCTh PE3YAbTATOB; YMEHHE MOJEINPOBAThH
peayibHbIE CHUTYallUd Ha SI3bIKE MATEMAaTHUKH; COCTABIISATH BBIPAKECHUS,
YpaBHEHHUS, HEPAaBEHCTBA M MX CHUCTEMbl IO YCJIOBHIO 3a/ayH,
UCCIIEJIOBaTh IOCTPOCHHBIE MOJENU C HCIOJIb30BAaHUEM arlapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3ylIbTaT

YMeHue onepupoBaTh HOHATHAMU: cpeiHee apu(pMeTHUeCcKoe, MEJHaHa,
HauOoJplllee WM HauMEHblee 3HA4YeHUs, pa3Max, JUCIepcHs,
CTaHJAPTHOE OTKJIOHEHHWE YHCJIOBOIO Habopa; YMEHHE W3BIIEKaTh,
UHTEPNPETHpPOBaTh MHGOPMALMIO, NPEACTAaBICHHYIO B Tabimulax, Ha
auarpammax, rpaukax, OTpaXkarollyl0 CBOHCTBA peasIbHbIX MPOIIECCOB
W SBJICHUH; NPEACTAaBIATh MH(GOPMAIMIO C MOMOIIbIO TabNULl U

AuarpaMMm; HCCICHOBATH CTATUCTUUYCCKUC MHOAHHBIC, B TOM YHCIIC C




NpUMEHEHHEM TIpaUUecKuX METOJOB M 3JCKTPOHHBIX CpEACTB;
rpaguyeckn HCCIEAOBaTb COBMECTHbIE HAONIOAEHUS C IIOMOIIBIO

JUarpaMM pacCeuBaHUs U JIMHEWHON perpeccuu

YMeHHe omnepupoBaTh IOHATHIAMM: CIy4alHBIM ONBIT U CIy4alHOE
cOObITHE, BEpPOSITHOCTh CIIY4alHOIO COOBITHS; yYMEHUE BBIYUCIATH
BEPOSITHOCTb C HCIIOJIb30BAHMEM TpaUuyecKUX METOJIOB; IPUMEHATH
(GopMyNIBI CIOXKEHUSI U YMHOXKEHHS BEPOSTHOCTEH, (OPMYIy IMOJIHOM
BEpOSTHOCTH, popmyiny bepHymin, komOuHaTOpHBIE (HAKTHI U POPMYITHI;
OIICHUBAaTh BEPOSITHOCTH PEAJbHBIX COOBITUH; yMEHHE OIEpHUPOBAThH
MOHATUSAMM: CilydyallHas BeJIMYMHA, pacHpelielieHHe BEepPOsITHOCTEH,
MaTeMaTH4eCKoe OXKUIaHHWEe, AMUCIEPCHs U CTaHJApTHOE OTKIOHEHHE
ClIydallHOM BENMYMHBI, (QYHKUMU paclpelesieHuss U IJIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTeJIbHOTO M HOPMAJIbHOTO pPacHpelelIeHul;
YMEHHME HCII0JIb30BaTh CBOMCTBA M3YYEHHBIX paCHpeleNeHuid Juis
pelleHns 3a/a4; 3HAKOMCTBO C MOHSTHUAMM: 3aKOH OOJBIINX YHCED,
METO/IbI BBIOOPOYHBIX MCCIEAOBAHUN; YMEHHE HPHUBOJIUTH MPHUMEPHI
MPOSIBICHUS 3aKOHA OOJBIIMX YUCEN B MPUPOAHBIX U OOIIECTBEHHBIX
ABJICHUSX; YMEHUE ONIEPUPOBATH MOHATUAMU: COUYETAHUE, IEPECTAHOBKA,
YUCJIO COYETAaHWH, YUCIO TIEPECTaHOBOK, OMHOM HbIOTOHA; yMeHme
NPUMEHATh KOMOMHATOpHBIE (AKTBI M PACCYXKAECHUS sl pEIIeHUs
3aJa4; OLICHUBAThb BEPOSATHOCTH PpEAIbHBIX COOBITHH; COCTABIATH

BEPOSITHOCTHYIO MOJIETTb M HHTEPIPETUPOBATH MOTYUECHHBIN pe3ynbTat

YMenue omnepupoBaTh MOHATUSAMH: TOYKa, MpsMasi, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jyd4, BEJIWYMHA yrja, I[UJIOCKUA yrou,
NBYTPaHHBIA YroJ, TPEXTPaHHBIM yYroy, CKpelUBaloluecs MpsMbIe,
NapajuIeTbHOCTh U MEePHEHAUKYISIPHOCTh MPSAMBIX U IJIOCKOCTEH, yroi
MEXAY MPSMBIMH, YroJl MEXIy HpSAMOW M TJIOCKOCTBIO, YTOJ MEXKIY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKU JI0 TJIOCKOCTH, PACCTOSIHUE MEXKIY
PSIMBIMHU, PACCTOSIHHE MEXAY IUIOCKOCTSIMH; YMEHHUE UCTIOIb30BaTh MpU
pellieHrn 3a7ad u3ydyeHHble (aKThl U TEOPEMbI TIAHUMETPUU; YMEHHE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTH
MaTe€MaTUYeCKHEe MOJENIHU C MOMOIIbI) T€OMETPHUUYECKUX MOHSATUH U

BCJIMYHMH, PCIIAaTh CBA3aHHBIC C HUMHW MMPAKTUYCCKUC 3a]a9n
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YMeHue onepupoBaTh MOHATUSAMH: IJIOMIAAL (GUTYPBI, 00BEM (UTYpHI,

MHOTOI'paHHUK, HpaBHHBHBIf/'I MHOI'OTpaHHUK, CCYCHNEC MHOI'OI'PaHHUKA,




KyO, mapajuielienumes, npusMa, NupaMuaa, (GuUrypa U MOBEPXHOCTh
BpalleHUs, [UIUHAP, KOHYC, map, chepa, momanas chepsl, MIONaib
MOBEPXHOCTH THUPAMUJBI, TPU3MBI, KOHYyCa, IWIMHIpPA, 00BbEM Kyoa,
IPSIMOYTOJIBHOTO TMapajuIeyIeuIe/ia, MUPaMubl, MPU3MbI, TUIHHIpPA,
KOHYycCa, Iapa, pa3BépTKa MOBEPXHOCTH, CEUCHHUS KOHYCa U IMJIUHJPA,
napajjieibHble OCH HJIM OCHOBAHHMIO, CEYCHHE I1apa, IUIOCKOCTb,
Kacaromasics cepbl, IUIMHAPA, KOHYCa; YMEHHE CTPOUTH CCUCHHE
MHOTOIpaHHHMKA, W300paKaTh MHOTOTPAHHUKH, (PUTYPHI U MOBEPXHOCTH
BpalllCHHUS, WX CCUCHHUS, B TOM YHCIC C IOMOIIBIO BIIEKTPOHHBIX
CpE/ACTB; yMEHHE MPHUMEHATH CBOWCTBA TEOMETPUYECKHX (uUryp,
CaMOCTOSATEILHO (DOPMYTMPOBATH OIPEACICHUS H3ydaeMbIX (QuUryp,
BBIIBUTaTh THUIIOTE3bl O CBOMCTBAX W IMPH3HAKAX T'€OMETPUUYCCKHUX
¢buryp, 0OOCHOBBIBATH WM ONPOBEPraTh WX; YMEHHE TMPOBOIUTH
knaccuukanuio GUryp 1O PasIUYHBIM  [PU3HAKAM, BBITOJHSATH

HGO6XO)II/IMBIG AOIIOJTHUTEIIBbHBIC ITIOCTPOCHUSA
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VYMmenne OIICpHUPOBATH TOHATHUAMMU: JABMKCHUC B  IIPOCTPAHCTBE,
napajuieIbHBIA IEPEeHOC, CAMMETPHUS Ha IJIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TNpeoOpa3oBaHWE TOA00MS, TOM00HBIE (UTYPBI; YMEHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (QUTYPHI, B TOM YHCJEC B TPUPOJIE,
WCKYCCTBE, apXHUTEKType; HCIIOIB30BATh I'€OMETPHUECKHE OTHOIICHHS
MpH PEIICHWW 3a1ad; HaXOAWTh T€OMETPUYECKHE BEIUYHMHBI (IUIMHA,
yroJ, IUIOM@AAb, OOBEM) MpPH pEIICHHH 3aJad W3 JPYTUX Y4eOHBIX
NPEMETOB U M3 PEabHOM KU3HU; YMEHUE BBIUUCIATH T€OMETPUUYCCKHE
BEJIMYMHBI (JUTMHA, Yroj, IUIomanb, o0BEM, IUIOMIATh MOBEPXHOCTH),
UCIIOJIb3YSl M3YYCHHBIE (OPMYJIBI U METOJBI, B TOM YHCIIC: TUIONIA]lh
TIOBEPXHOCTH TTHPAMUJIbI, TPU3MBI, KOHYCa, IWIMHIPA, TWIONAas chepsl;
00béM Kyba, TPSMOYTOJBHOTO TMapasUIelieNuIea, MHPaMUIbI, TIPU3MBI,
IWINHIpPA, KOHyca, IIapa; YMCHHE HAaXOJWTh OTHOIICHHE OO0BEMOB

1o I00HBIX PuUryp
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YMmenue ONICpUPOBATH MOHATHAMU: IMIPAMOYT'OJIbHAA CUCTEMA KOOPAWUHAT,
BCKTOP, KOOPAWHATBI TOYKH, KOOPAUWHATBI BCKTOPA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BECKTOpPAa Ha YHCJIO, PA3JIOKCHUC BCKTOpa IIO 6a3Hcy,
CKaJIIpHOC TMPOU3BCACHHUE, BCKTOPHOC TMPOU3ZBCACHUC, YIOJl MCKAY
BCKTOpaMH; YMCHUC HCIIOJIB30BATh BCKTOpHBIﬁ )51 KOOpI[HHaTHLIﬁ METOJ

Mg PpCIICHUA TCOMCTPUYCCKUX 3aJad W 3aJad JApYrux y‘IC6HBIX




IpeAMETOB
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YMmenue BBIOMpATh TMOAXOIAIIMHA METOA MU PpEHICHUs 331a4H;
IIOHMMAHHME 3HAYUMOCTH MATEMATHKH B HW3Y4YCHUU IPUPOJIHBIX U
OOLIIECTBEHHBIX IPOLIECCOB M  SIBICHUH; yMEHHME paclo3HaBaThb
IIPOSIBJICHUE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE, YMEHHUE IIPUBOJMTH
IpUMEPBl MATEMAaTUYECKUX OTKPBITHM POCCUHCKOM U  MHPOBOU

MaTE€MaTUYECKON HAyKH




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPSAEMBIX HA EI'D
IO MATEMATHUKE

Kon IIpoBepsieMblii 3JIEeMEHT COAECPKAHUS
1 Uwcna ¥ BEIYUCICHUS
1.1 HarypanbHhblie u nenbie yncna. [Ipu3Haku AeIMMOCTH UEIBIX YUCEI
12 Panmonaneupie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE JPOOH, TMPOIEHTHI,
' OECKOHEYHBIE MTEPUONMUECKHIE IPOoOH
13 Apudmernueckuil KOpeHb HaTypajdbHOU cTeneHu. JlelicTBus ¢ apuMeTHIeCKUMHU
' KOPHSIMH HaTYpaJIbHOW CTETICHU
14 Crenenp ¢ menbiM MokazateneMm. CTemeHb ¢ pallMOHAJIBHBIM IMOKa3aTEeJIeM.
' CBolicTBa CTEIEHU
L5 CuHyC, KOCMHYC W TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApPKTAaHTEHC YUCIOBOTO apryMeHTa
1.6 Jlorapudm uyucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JlefictButenbHble 4yuciaa. ApuPMETHYECKHE OIepaluu ¢ JIeUCTBUTEIHHBIMH
1.7 yucnamMu. [lpuOmxk€HHble BBIYMCICHUS, IpaBWiIa OKPYIJIEHUS, NPUKHAKA H
OIICHKA Pe3yJIbTaTa BbIUHCICHHM
1.8 [IpeobOpazoBaHue BeIpaKEHU
1.9 KomnunekcHeie uncna
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 Lenpie 1 1poOHO-paIIMOHATILHBIC YPaBHECHHUS
2.2 HppauuoHaibHbIe YPaBHEHHS
2.3 TpuroHOMeTpUYECKUE YPaBHEHUS
24 [TokazarenbHbie U JOrapuMUIECKHE YpaBHEHUS
2.5 Lenble U ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppauuoHaibHble HEPABEHCTBA
2.7 [TokazarenbHbIe U JTorapuMUIECKIE HEPABEHCTBA
2.8 TpuroHomeTpuueckre HepaBeHCTBA
2.9 Cucrembl U COBOKYITHOCTH YPABHEHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMmu
2.11 Martpuia cucTeMbl JIMHEUHBIX YpaBHEHUN. OnpeaenuTenb MaTpULbl




OyHKIMH U TpapuKH

Oynknus, cmocodwl 3ananus GyHkuuu. ['paduk Gyakuuu. Bzammuo oOpaTHBIC

3.1
¢ynkuuu. Yérneie n Heuétnele Gynkuuu. [lepuoanueckue GyHKIIHA
OO6nacte ompeneneHuss WU MHOXKECTBO 3HaueHuil (yakmmu. Hymm ¢yHKnmm.
39 [IpoMexxyTkr  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM MOHOTOHHOCTH  (DyHKIWH.
MakcuMymMbl 1 MHUHMMYMBI (QyHKIuH. HamOonblnee W HawMeHbIIee 3HAYCHUE
(GYHKIMU Ha TPOMEXKYTKE
13 Crenennas (GyHKUIUS C HaTypalbHBIM M LENbIM IOKa3aTteneMm. EE cBoiicTBa u
rpaduk. CoiicTBa U rpauk KOpHS n-0il cTeneHu
3.4 TpuroHomeTtpuueckue QyHKIIMH, UX CBOWCTBA U TpaduKu
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
16 Touku paspeiBa. AcumnTorbl rpadukoB ¢yHkuui. CBoiicTBa (QYHKUUH,
HEMpPEepBIBHBIX HAa OTPE3Ke
3.7 [TocnenoBarenpsHOCTH, CIOCOOBI 33AaHUS MTOCIIEOBATEILHOCTEN
18 Apudmernueckas U reomeTpuyeckas mnporpeccuu. Dopmyna  CIOXKHBIX
MIPOLIEHTOB
4 Hagana maTemaTnueckoro aHaimsa
4.1 [TpousBomnas pynkuun. [IponsBoaHbIe 2TeMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TPOM3BOJHONW K HCCIENIOBaHHIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. HaxoxneHne HanbobIIero 1 HaMMEHbIIEro 3Ha4eHusl (PyHKIUU Ha
OTpe3Ke
4.3 IepBooOpasnas. Murerpan
5 MHoecTBa U JIOTHKa
5.1 MHoOKecTBO, onepaluy HaJl MHOKecTBaMHU. J{luarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHocTh
6.3 Komb6unaTtopuka
7 [eomerpus
7.1 durypsl Ha MIOCKOCTH
7.2 [Ipsimble ¥ TJIOCKOCTH B POCTPAHCTBE
7.3 MHororpaHHuKu




7.4

Tena v MOBEPXHOCTH BpalICHUS

7.5

Koopaunats! 1 BEKTOpBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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