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HOACHUTEJIBHASA 3AIIMCKA

['eometpust siBasieTcss OOHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero oOpa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yU€HHUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O ILHKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIEHUWE,  (QopMupyeMoe TOpH  HU3yYEHUU
0oOy4YaromMUMHCS TOHATHUHHBIX OCHOB T'€OMETPUHU, IIPHU J0KA3aTEIbCTBE TEOPEM U
NOCTPOECHHUM LIETIOYKH JIOTUYECKUX YTBEPKICHUU MPU PEIIEHUH I€OMETPUUECKUX
3aJa4, YMEHHME BBIABUIaTb U  OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSI TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
dbu3nUecKux 3aaad.

Lens ocBoeHust mporpamMmel yueOHoro kypca «I'eomeTpus» Ha yriyO0inEéHHOM
YpOBHE — pa3BUTHE WHIUWBUIYAIbHBIX CIOCOOHOCTEH OOydYaromMxcs MpH
U3YUYeHUH T'€OMETPHUH, KaK COCTaBJISIONIEH MpeaMeTHoON obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIONIb30BaHUsl Oosee TiayOOKMX TE€OMETPUYEeCKHMX 3HAaHUW U JIeWCTBHM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX AJIsl YCIEUIHOIO MPOECCHOHATBHOIO
00pa30BaHus, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMAaTUKU.

[IpuoputeTHpIMM 3a7auaMu Kypca TE€OMETPUM Ha YIUIYOJEHHOM YpPOBHE,
pacIIpsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

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

(opMupoBaHUE NPEJICTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBICHUS OKPY>KAIOIIET0 MUpPa, 3HAHHUE IMOHATUWHOTO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

¢opMupoBaHue  yMeHHMs ~ BJaJ€Thb ~ OCHOBHBIMM  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UIypaX U HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHME TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTh
HECTAaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MUpE MHOTOTPAHHMKM M TeEJla BpalleHUs, KOHCTPYHPOBAaTh TI€OMETPHUYECKHE
MOJENH;

(GopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMATUYECKOTO IMOCTPOCHHS
MaTeMaTHUYeCKUX Teopuid, (GHopMHpOBaHHE MOHUMAHUS POJM AKCHOMATHKU IPH
MPOBEJICHUY PACCYKICHUM;

(opMHpOBaHUE YMEHMs BIAJETh METOJAAMHU JOKAa3aTeIbCTB M AJITOPUTMOB

peuiCHus, YMCHHUA HX IIPUMCHATH, IIPOBOAUTH AOKA3aTCJIBbHBIC PACCYXXIACHHA B
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XOJI€ PEIICHUs CTEPEOMETPUUECKHX 3a/1a4 U 3aJ1a4 C MPAKTHICCKUM COJICPKaHHEM,
dbopMHUpOBaHUE TIPEACTABICHHWS O HEOOXOIWMOCTH  JIOKA3aTeIbCTB  TIPHU
000CHOBaHMHM MAaTEMATUUYECKUX YTBEPKICHUN U POJIM aKCMOMATHUKH B TTPOBEICHHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CrocOOHOCTEM 00yYaroImMXCcs, MO3HABATEILHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K H3yUYEHU IO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATHLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh TMPOSBICHUS TEOMETPUYCCKUX TIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PCAIbHBIX JKU3HCHHBIX CHUTYAlUSIX M MPU HU3YYCHUH JPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTCH M 3aKOHOMEPHOCTCH,
MOJICTUPOBAHMS PEANTBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUN TIOJYYCHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJICP)KATEIBHBIMH JUHUSAMH yd4eOHOTO Kypca «['eomeTpus» B
10-11 «xmaccax sBusitoTcsi:  «lIpsiMble HM  TIJIOCKOCTH B MPOCTPAHCTBE,
«MHororpanHuku», «Tema  BpameHus», «BekTopel W  KOOpAWHATH B
IPOCTPAHCTBEY, «J|BIKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MNOHSTUSIMU», PEJIEBAHTHHIMU T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYEHHs B
10-11 kmaccax, OTHOCUTCA KO BCEM COAEP KATEeNbHBIM JIMHUSM y4eOHOro Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTesIbHbIM JIMHUSM, HO | 10 rogam oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil pabodeil
IpOrpaMMBbl, pPACTpEeIEHHBIM 0 ToAaM OO0y4YeHHUs, CTPYKTYPUPOBAHO TaKUM
00pa3omM, 4TOOBI KO BCEM OCHOBHBIM, MPHHITUITHAIBLHBIM BOIIPOCaM O0yJaronIuecs
oOpamaJiucb  HEOJHOKPATHO. OTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMH U HABBIKAMU TMOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
COOI0/IEHNEM TPUHIIUITA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHX MPECTABICHUN 00YYaIONIUXCsl, PACIIUPSS U YIIIyOIIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycnmoBus qans  guddepeHnmanyu  0oOydeHHS,  TOCTPOCHHS
WHJMBUAYaIbHBIX 00pa30BaTEIbHBIX MPOTpaMM, OOECHEUYUTh YIIIyOJIEHHOE
M3y4YeHHE TEOMETPHUH KaK COCTABJISIONIEH yaeOHOTO Ipenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIOIIUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymied mpodeccun, obOecrieumBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 podeccruoHaIbHBIM 00pa30BaHUEM.



Ha wuzyuenme yueOHOro kypca «l'eoMerpusi» Ha YIIIyOJIEHHOM YypOBHE
otBoauTcs 204 yaca: B 10 kmacce — 102 gaca (3 gaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIO).



COILEPKAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHSATHS  CTEpeoOMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMATHYECKOM TIOCTPOEHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSAMBIX M TUIOCKOCTEH B MPOCTPAHCTBE: MapasliebHble
psIMbIE€ B POCTPAHCTBE, MapPaLIEIbHOCTh TPEX MPSIMbBIX, NapaJUICIbHOCTD MPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
buryp B mapajuienbHON MPOEKUMHU. YTl C COHANPABICHHBIMH CTOPOHAMHU, YTOJ
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
IOCTPOEHHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpPSMbIE MapajljielibHble U MEPHEeHIUKYJIIpHbIE K IJIOCKOCTH,
NpU3HAK NEPHEHANKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MHpsMOil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE IPOEKTUPOBAHHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

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

Yriael B MPOCTPAHCTBE: YroJl MEXKAY IPSAMOW U IUIOCKOCTBIO, ABYIPAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO yIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimiue mnyTd Ha TOBEPXHOCTH MHOrorpaHHuka. Teopema Oilnepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel



[IPaBWIBHOM mnupaMuibl. IIpaBuiibHbIE MHOTIOTpaHHUKM: IPAaBUJIbHASA MpU3Ma U
[IpaBWIbHAs IHMpPAMUJA, IpaBWIbHAsg TPEYrojbHAas MUPaAMHUAA U IPABUIIBHBIN
TeTpa’ap, KyO. IlpeactaBieHne o NpaBUWIBHBIX MHOTOIPAaHHUKAaX: OKTajJp,
JNOAEKadAp U UKOCADIP.

Bbrunciienne 31€eMEHTOB MHOTOIPAHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaasr OOKOBOM MOBEPXHOCTM M TOJHON TMOBEPXHOCTH MPSMON MPHU3MBI,
IUIOLAJh OCHOBAaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHUPAMMIbI,
Teopema O IUIOIAAN YCEUEHHOW MUPAMU/IBI.

CummMmeTpuss B TIPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B TPaBWIBHOM MHOIOTPaHHUKE: CHMMETPUS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUS NPAaBUIbLHOMU
nUpaMubl.

BekTopbI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApPHbIC, COHAIIPABJICHHbIE W  IPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
U BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
gucyio. CBOMCTBA CIOKEHUs BEKTOPOB. CBOICTBA YMHOXKEHUSI BEKTOpa Ha YHCIIO.
IlonsaTHEe KOMIUIaHApHBIE BEKTOPBIL. lIpu3HAK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOpaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOpa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJI Mexay BeKropamu. CKaJsipHOE NPOU3BEACHUE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHsTHS: MOWIMHIPUYECKAs TIOBEPXHOCTh, KOHWYECKas TOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasylonue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxkenue Ten
BpalieHusl Ha TIockocTh. Pa3BépTka nunuHapa U KoHyca. CuMmmerpus chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, IMIIHHpA, TUPaMHUIbl U KoHyca. O0BEM mapa W mapoBOTro
CerMeHTa.



KomOunanuu Ten BpalieHuss U MHOTorpaHHukoB. [lpu3sma, BhnucaHHasi B
HWIMHAP, OINHCAaHHAs OKojJo uuiauHApa. Ilepeceyenne cdepbl u mapa c
mwiockocThlo. Kacanue mapa u cdepsl miockoctbio. [loHsATHE MHOrorpaHHuMKa,
OMHMCAHHOTO OKOJO c(epbl, cdepbl, BIUCAHHON B MHOTOIPAaHHHUK WA TEJO
BpalleHUs.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMIaaAb chepbl U € 4JacTei.
[Togobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IUIOCKOCTH C UCTIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpaIllCHUs: CEUCHUS IMIHH/IPA
(mapajmienbHO M NEPIEHIUKYJISIPHO OCH), CEYeHHs KOHyca (mapajieibHble
OCHOBAHUIO U TIPOXOASAIINE UYepe3 BEPIINHY), CEUCHUS I1apa, METObl TOCTPOCHUS
CEUYCHMI: METOJ CJIeIOB, METOJ] BHYTPEHHEr0 MPOEKTHUPOBAHUS, METO/]| IepeHoca
CEKYILEH MITIOCKOCTH.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omnepanuu  Haja BeKTopamu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopauHat B npoctpaHcTBe. Koopaunatsl Bektopa. Paznoxxenue BekTopa
no 6asucy. KoopAMHATHO-BEKTOPHBIM METOJ NpPHU PEIIEHHMH T'€OMETPUYECKUX
3a/1ad.

JABuKEeHMSI B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEGHWH. Buasl JBWXKEHUHN: TapaulelbHBIA TEpPEHOC,
LHEHTpalbHasl CHUMMETpPHS, 3€pKAJIbHAsT CUMMETpHUS, IMOBOPOT BOKPYT MPSIMOM.
[Ipeobpazosanus nomoous. [Ipssmas u chepa Ditnepa.



INIAHUPYEMBIE PE3YJBTATBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPUSI» (YTJIYBJAEHHBIA YPOBEHB) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxkJaHCKoro oOiiecTBa (BBIOOPHI, OMNPOCHI W JIPyroe), yMeHHUe
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCUMCKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHHE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW pPOCCUICKOro Hapoaa, chOpMHUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

c(hOpMHPOBAHHOCTh yYMEHHS TPHUMEHATh MaTeMaTHYeCKWe 3HAHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIOPTUBHO-03OPOBUTEIIHLHOMN JAEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIE >KMU3HEHHBIC ILIAHBI,



FOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTb  AKOJOTMYECKOW  KYJIbTYypbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TMPUMEHEHHE MaTEMAaTHUUYEeCKUX 3HAHWM MJig penieHus 3agady B 00JacTH
OKpYKarolel cpenbl, MIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKONM HayKu Kak c(epbl YeTOBEYECKOW ESITeIIBHOCTH, ATAloOB €&
Pa3BUTUA W 3HAYMMOCTH JUISl Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOH KakK CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITb TPOCKTHYIO U HCCIEIOBATEIBCKYIO JIESITEIBHOCTD
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHHA, OTHONICHUH MEXIy MOHATUSAMHU, (OPMYIHUPOBATH
OTIpEeJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPUIIATEIbHBIE, CIMHUYHbIE, YaCTHBIC M OOIIHE, YCIOBHBIC;

BBISIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JeJaTh BBIBOJABI C MCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIFOUEHHUI IO aHAJIOTUU;

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



BbIOMpaTh crnoco® pemeHus ydyeOHOM 3amauu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  peLIeHUs, BbIOMpaTh HaumboJee NOAXOMAIMH C  Y4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTeabckue 1eiiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEJOBATEIbCKUNA HMHCTPYMEHT IMO3HAHUA,
GopMynupoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpodiIemy,
yCTaHABJIMBATh MCKOMOE M JaHHOE, (OpMHUpPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3ULIMI0, MHEHHE;

IPOBOAUTH CAMOCTOSTENILHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0OBaHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMaTHyecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEX1y OOBEKTaMHU, SIBICHUSIMU, IIPOLECCAMU;

CaMOCTOATENIbHO (POpPMYIHPOBaTH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
NpOBENEHHOTO  HAOMIOJEHUs, HCCIIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IICHHIA;

IPOTHO3UPOBATh BO3MOKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUTAThH
IPEINOJIOKEHHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MH(DOpPMAIUKU, TaHHBIX, HEOOXOAUMBIX NJIi OTBETa HA
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MH(MOPMAIIMIO U3 UCTOYHUKOB PAa3IMYHbBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHUIIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POPMAIIMIO, TPEJCTABIATh €€ B Pa3IUYHBIX (Popmax,
WJUTFOCTPUPOBATH TPaPUUCCKH;

OILICHUBATh HaAEKHOCTh uHbopMaIuu o CaMOCTOSITEIHHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHbIE YHUBepPCcAJbHbIE Y4eOHbIE 1eiCTBUSA

OOmenne:

BOCIIPUHUMATH U (POPMYJTHUPOBATH CYKJICHHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeIsIMH OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIPA)KaThb CBOIO TOYKY 3pPEHUS B
YCTHBIX M THCBMEHHBIX TEKCTaxX, /1aBaTh MOSICHEHHUS IO XOAY PEIICHHUS 3aJadyH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yJIbTaT;

B X0j/ic OOCYXXJIEHHUSI 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIA€MOU TEMBI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOHWCK
pEIIeHUs, COTMOCTABISATh CBOM CYXKJICHHUS C CYXICHUSMH APYTUX YYaCTHHKOB
nyanora, oOHapyXHMBaTh Pa3jWyde U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMynupOBaTh pa3HOIIACHsI, CBOM BO3PAXKCHUS,
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MIPEACTABIATh PE3YNBTATHl PEUICHUs 3a1a4d, SKCIIEPUMEHTA, WCCIICIOBAHNUS,
IIPOEKTa, CaMOCTOATENBbHO BBIOMpPATh (pOpMAT BBICTYIUIEHHS C Y4YETOM 3ajaad
MPE3EHTAlMU U OCOOEHHOCTEN ayAUTOPUH.

PerynsiTuBHBIE YHHBeEPCcAJIbHbIE YUeOHbIE AeiicTBUS

Camoopranusanus:

COCTaBIIATH IIJIaH, AJITOPUTM PEIICHUS 3aJ1ayH, BBIOUPATh CIIOCO0 PEIICHHS C
y4ETOM MMEIONTUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATH
U KOPPEKTHPOBATh BAPUAHTHI PEIICHUN C Y4ETOM HOBOM WH(MOPMAITHH.

CaMOKOHTPOJIb, YMOIMOHAJIbHBII HHTEJJIEKT:

BJIQJICTh ~ HABbIKAMU  IIO3HABATCIIBHOW  PEQUICKCHU  KaK  OCO3HAHUS
COBEPIAEMbIX JICMCTBHA M MBICIIUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJACTh
crocobaMy CaMOTIPOBEPKH, CaMOKOHTPOJIS TpoIlecca M pe3ysbTata PEIICHHS
MaTEMaTHUYCCKOM 3a/1a4H;

NPEIBHICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCUTBH KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaHJCHHBIX OMINOOK, BBISIBIICHHBIX TPYAHOCTEH;

OILIEHWBATh COOTBETCTBUE PE3YNIbTATa LIEIH U YCIOBHIM, OOBSICHITH PUIHUHEI
JTOCTY)KCHUS WU HEAOCTHKCHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eSITETIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON W WHAMBHIYaJTbHOM
paboThl TIpUM pelICHHW YYeOHBIX 3ajJady, MPUHUMATH IeJIb COBMECTHOMN
JCSTENFHOCTH, TUIAHUPOBATh OPTaHM3AIMI0 COBMECTHOW paboThI, pacrpeneisaTh
BUJBI paboT, JOrOBapUBATHCS, OOCYXXIAaTh MPOIECC U pe3ynbTaT paboThI,
0000111aTh MHEHUS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYNIOBHIX (Gopmax paboThl (0O0CYXaAeHHUS, 0OMEH MHCHHM,
«MO3TOBbIE€ IITYpMB» W UWHBIE), BBINOJHATH CBOIO YacTh pabOTHl W
KOOPJIMHUPOBATh CBOU JACHCTBUS C JPYTUMH YJICHAMU KOMAaHJbI, OIEHUBATH
KaueCcTBO CBOET0 BKJaJa B OOIIMHA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKaMU B3aMOJICHCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonny 10 knacca oOyvaromuiicst HAy4UTCS:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMH TOHSATHUSIMU CTEPEOMETPUU TIPH
pELICHUN 3a7a4 U IMIPOBEJICHUN MATEMATHUYECKUX PACCYKICHUN;

e TNPUMEHSTH AKCHOMBI CTEPEOMETPUM U CIEACTBUS W3 HUX IPU PELICHUU

IreoOMCTPHUUICCKHUX 3a/1a4,
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KIAaCCU(PUIIMPOBATh B3aMMHOE PACIOJIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
TUIOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;
CBOOOJHO OMEpPHPOBATh TMOHATHUSMH, CBSI3aHHBIMH C yIJlaMHd B
MPOCTPAHCTBE: MEXAY MPSMBIMH B TPOCTPAHCTBE, MEXAY NPIMONA H
TUIOCKOCTHIO;

CBOOOIHO OMIEPUPOBATH MOHATHIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;
CBOOOJIHO pAaclo3HaBaTh OCHOBHBIE BHUABl MHOTOTPAaHHHKOB (MIPU3Ma,
NUpaMUIa, MPSIMOYTOJIbHBIN Napajuienenunen, Kyo);

KJIacCHQUIMPOBaTh ~ MHOTOTPAHHWUKH,  BbIOMpass  OCHOBaHUSA  JJIs
KJ1accu(puKaIuy;

CBOOOJIHO  OMEpUPOBATH MOHITHSIMH, CBSI3aHHBIMH C  CEYCHHEM
MHOTOTPaHHUKOB TIOCKOCTBIO;

BBITIOJTHATD napasuieiIbHoe, [EHTpaJIbHOE u OpPTOTOHATBHOE
NPOCKTUPOBaHNE (QUTYp Ha TIOCKOCTH, BBHITIOIHIATH M300paxkeHus Guryp
Ha TUIOCKOCTH;

CTPOWTH CEYCHHsSI MHOTOTPAHHUKOB PAa3IMYHBIMH METOJAaMH, BBITOJHATH
(BBIHOCHBIC) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUUCISATh  IUIOIIAJM  TOBEPXHOCTEH  MHOTOTPAHHUKOB  (NIpU3Ma,
MUPaMH/Ia), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATH MOHITUSIMHU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTD,
OCb W TIUIOCKOCTh CHMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
burypsr;

CBOOOJTHO OIEpPUPOBATH TOHITHSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITIONHSATH JEHCTBUS HaJl BEKTOPaMU;

pemiarh 3aJayd Ha J0Ka3aTeIhCTBO MATEMAaTHUYECKUX OTHOIICHUU U
HaXO0XKJIEHUE TE€OMETPUUYECKUX BEJIMYHMH, NMPUMEHSS H3BECTHBIE METObI
IpU pelICHUH MaTeMaTHYECKUX 3a/1ay MOBBIIIEHHOTO U BHICOKOTO YPOBHS
CJI0KHOCTH;

OPUMEHATh TMPOCTEUIINE MPOrpaMMHBIE CpEeACTBa M 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUU CTEPEOMETPUUECKUX 3a]1aY;
U3BJICKaTh, NPEOOpPa3OBBIBATH M HHTEPIPETUPOBATH HHOOPMALHUIO O
OPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, NPEACTaBICHHYIO Ha
YepTexax U pUCYHKaX;

NPUMEHSTh TONYYCHHBIE 3HAHWA Ha TPAKTUKE: CpPaBHUBATh U
aHAM3UPOBATHh peajbHBIC CUTYallUW, MPUMEHATh W3yYCHHbIC MOHSITHUS B
mpolecce TMOMCKAa peHIeHHs MaTeMaTHuecKd CchOpMyIHPOBaHHON
npo0JieMbl, MOJAETUPOBATh peallbHble CUTYyalldd Ha S3BIKE T'€OMETpPUH,
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HCCIIEN0BATh IOCTPOCHHBIE MOJEIU C HUCIOJb30BAHUEM TI'€OMETPUUYECKUX
MOHSATUN W TEOpeM, ammapara ainreOpbl, pelarh MPakTUUYECKUE 3a/auu,
CBSI3aHHBIE C HAXOKJICHUEM I'€OMETPUYECKUX BEIIUYNH;

MMETh TPEACTaBICHUS OO0 OCHOBHBIX AdTamax pa3BUTUSI TEOMETPHUM Kak
COCTaBHOM YacTu (pyHJIaMeHTa Pa3BUTHS TEXHOJIOT .

K xoniy 11 knacca oOyvaromuiicst HAy9UTCS:

CBOOOJHO ONEPUPOBATH MOHATUSIMHU, CBA3AHHBIMH C ILHJIMHIPUYECKOM,
KOHUYECKON U c(hepudeckol MNOBEPXHOCTSIMHU, OOBACHIATH CIOCOOBI
NOJIyYEHHUS;

ONEepUpPOBATH MOHATUAMHU, CBSI3aHHBIMHU C TEJIAMH BpPALIEHUS: [IMIUHIPOM,
KOHYCOM, c(hepoil u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHADP, KOHYC, cdepa W 1map) u
OOBSACHATH CIIOCOOBI OJYUEHHUS TEJ BpallleHUS;

KJIacCU(UIUPOBATH B3AMMHOE PACIoyioKeHue chephl U MIOCKOCTH;
BBIUUCTSITh BEJIIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB W TEJ BpalleHHUS,
00BEMBI U TUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OINEPUPOBATH MOHATUAMH, CBSI3aHHBIMU C KOMOMHAIMSIMH Tell
BpallleHWs] ¥ MHOTOIPAaHHUKOB: MHOTOIPAHHUK, BIIMCAHHBIA B cdepy U
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpalllCHHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TTOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIC) IUIOCKHE
YEPTEeKH M3 PUCYHKOB IMPOCTBIX O0BEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHSI TEJl BPAIICHHUS;

U3BIIEKaTh, WHTEPIPETUPOBATH U MpPeoOpa3oBbIBATH HH(OpPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (uUrypax, NPE/CTaBICHHYIO Ha
YepTekax U pUCYHKaAX;

CcBOOO/IHO ONEPUPOBATH MOHSATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATD ONEpaAIMU HaJl BEKTOPaAMU;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPJUHAT;
peliaTe reOMETPUYECKHE 3a/1a4l Ha BBIYUCIICHHUE YTJIOB MEXIY MPSIMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIIEHUE PACCTOSIHUM OT TOYKH JO IUIOCKOCTH, B
LIEJIOM, HAa IPUMEHEHUE BEKTOPHO-KOOPIUHATHOIO METO/1A MPU PEILICHUH;
CBOOOIHO ONEpUPOBAaTh TOHATUSAMH, CBSI3aHHBIMU C JBHXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;
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BBITIOJIHSITh HU300paKEHHSI MHOTOTPAHHMKOB M TEJl BpAIllEHUS TMpU
napajyieIbHOM — TEpPeHOCe, LEHTPAIbHOW CHUMMETPUH, 3€pPKaIbHOU
CUMMETPUH, TIPU MOBOPOTE BOKPYT MPSAMOI, MpeoOpa3oBaHus MOA00uS;
CTPOUTH CEUYEHHUS MHOTOIPAaHHUKOB U TEJI BpAIEHUS: CEYCHUs IUINHIpA
(mapanienbHO U MEPIeHANKYISIPHO OCH), CEYEHUsI KOHYyca (mapasijieibHbIe
OCHOBAHUIO M TIPOXOJISIINE YePe3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIb30BaTh METOJAbl TOCTPOCHMSI CEUEHUMH: METOJ CIEJ0B, METOA
BHYTPEHHET0 MPOSKTUPOBAHUS, METO/]I IEPEHOCA CEKYIIEeH IIOCKOCTH;
JTIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS;

NPUMEHATh Te€OMEeTpUuecKue (akThl JJIsI PEUICHUS CTEPEOMETPUUECKUX
3a/ay, MpeAnoaraloiiMX HECKOJIbKO IIaroB pEeIIeHUs, €CIH YCIOBUS
IPUMEHEHHUS 3aJ1aHbl B SIBHOW U HESABHOU dopme;

pemath 3aJadyd Ha JIOKa3aTeJIbCTBO MAaTEMaTUYECKHUX OTHOIIEHUNW U
HAXOXJICHHE T€OMETPUUYECKUX BEITMYHH;

MPUMEHATH MPOTPAMMHBIC CPEJCTBA M AJICKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI TIPU PEIICHUU CTEPECOMETPUIECCKUX 3a/1a4;

NPUMEHATh  TIOJIydEeHHbIE  3HAHUS  HAa  TPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATH PEAIbHBIC CUTYAIlUH, IPUMEHSITh N3YUCHHBIE
NOHSTHS, TEOpPEMbl, CBOMCTBA B TMpollecce TOHWCKAa  pelIeHus
MaTEeMaTU4YeCKu  CHOPMYIMPOBAHHOM  TPOOJIEMBbI,  MOJEIMPOBATH
peanbHbIE CUTyallud Ha S3bIKE T€OMETPUM, HCCIIENO0BaTh MOCTPOCHHBIE
MOJIENTA C UCIOJIb30BAHHUEM T'€OMETPUYECKUX TOHATUA UM TEOpeM,
anmapara anreOpbl, pemaTh NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XJACHUEM T€OMETPUUECKUX BEJIMYNH;

UMETh TIPEICTaBICHUS OO0 OCHOBHBIX ATalax pa3BUTHS T'€OMETPUU Kak
COCTaBHOM YacTH (pyHIaMEeHTa Pa3BUTHS TEXHOJIOTHI.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
KosnnyectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue
Ne (uudpossbie)
pa3iesioB U TeM Konrpoububie | IIpakTHyeckue
n/n Bcero o0pa3oBaTe/bHbIC
NPOrpaMMblI padoThI padoThI
pecypcsl
1 Bsenenue B 93 1
CTEPEOMETPUIO
5 B3anmHoe pacrnionoxenue 6 1
MPSIMBIX B IPOCTPAHCTBE
[TapamrensHOCTE IPSAMBIX
3 Y TUIOCKOCTEH B 8
MIPOCTPAHCTBE
[lepnenuKyIApHOCTD
4 MPSIMBIX M IJIOCKOCTEH B 25
MIPOCTPAHCTBE
VYTiibl ¥ paccTosSHUS 16
MHororpaHHuku 7
BekTopsl B mpocTpaHcTBe 12
[ToBTOpEeHue, 0600IICHNE
8 U cucTeMaTH3anus 5 2
3HAHHUU
OBIIEE KOJIMYECTBO 102 6 0
YACOB II10 ITPOTPAMME
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11 KVIACC

KosnuyectBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue
Ne (uudpossbie)
pa3iesioB U TeM Konrpoububie | IIpakTHyeckue
n/n Bcero o0pa3oBaTe/bHbIC
NPorpamMmbl padoTsI padoThI
pecypcsl
1 AHanuTHYECKAS 15 1
reOMETpHUs
[ToBTOpEHME,
9 o0o0mienue u 15 1
cUCTeMaTH3aIus
3HaHUHI
3 O06bEM 17 1
MHOTOTpaHHUKA
4 Tena Bpamenus 24 1
[Tnomann
5 MMOBEPXHOCTH U 9 1
00BEMBI KPYIJIBIX TEJ
6 JIBoxkeHMst 5 1
[ToBTOpEHME,
7 o0o0mieHue u 17 5
CUCTEMaTU3aIUs
3HaHUU
OBUIEE KOJIMYECTBO 102 8 0
YACOB I10 ITPOI'PAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

N KosnnuyectBo 4yacos 1 DJIeKTPOHHBbIE
° ara
Koutpoas | IIpaktuuec uupposbie
n/ Tema ypoka nsyue
Bcero | HbIe KHe o0pa3oBarteib
n HUS

padoTsI padoThbI HbIe pecypchbl

OcHoBHbIE NpaBUiIa
n300pakeHNs Ha PUCYHKE
1 IJIOCKOCTH, MapaljiesIbHbIX 1
MPSIMBIX (OTPE3KOB),
CEepeNHbI OTpe3Ka

[TonsaTnsa crepeomerpun:
TOYKa, MpsiMasi, IIIOCKOCTb,
npocTpancTBO. OCHOBHBIE
MpaBUIIa M300pakeHus Ha
PHUCYHKE IJIOCKOCTH,
napajuIeNbHbIX TPSIMBIX
(OTpe3KoB), CepeMHBI
oTpe3Ka

[TonsTus: nepecekaronmecs
ITIOCKOCTH,

3 TepeceKaromuecs npsmas u 1
ITIOCKOCTD;
MOJTYTTPOCTPAHCTBO

[MonsiTus: mepecekaronuecs
TUIOCKOCTH,

4 MepeceKaroIuecs npsmas u 1
TUIOCKOCTB;
MOJTyITPOCTPAHCTBO

MHororpaHHuKH,
M300pakeHNe MPOCTEUIITNX
5 MIPOCTPAHCTBEHHBIX (UTYD, 1
HECYIIECTBYIOIIUX
00BEKTOB

MHororpaHHuKH,
n300pakeHue MPOCTEUIINX
6 MIPOCTPAHCTBEHHBIX (PUTYD, 1
HECYIIECTBYIOIIUX
00BEKTOB

AKCHOMEI CTCPCOMCTPHUHU U
TNEPBLIC CICACTBUA U3 HUX

AXCHOMBI CTCPCOMCTPHUHU U

NEPBLIC CICACTBUA U3 HUX
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AKCHOMBI CTEPEOMETPUH U
NIEPBBIE CIIE/ICTBUS U3 HUX.
CrniocoObI 3a1aHUS TIPSIMBIX
U IJIOCKOCTEW B
MIPOCTPAHCTBE.
O06o03Ha4eHUs IPSMBIX U
IIJIOCKOCTEMN

10

N3o0paxkeHue ceucHmit
MUPaMU/IbI, KyOa U IPU3MBEI,
KOTOPBIE MPOXOIST Yepe3 Uux
pébpa. U3obpaxenue
MepeceYeHMs TTOTYICHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHU I
pPa3HBIMH IIBETAMHU

11

N3obpaxenue ceueHnit
MUpaMHIbl, Ky0a U IPU3MBI,
KOTOPBIE TIPOXOIAT Yepes3 Ux
pébpa. N3obpaxenue
NMEPECCUCHUA MOJTYUYCHHBIX
IIJIOCKOCTEM.
PackpamuBanue
MOCTPOEHHBIX CEUCHU I
Pa3HbIMU LIBETaMU

12

N3obpaxenune ceueHnit
MUpaMHIbl, Ky0a U IPU3MBI,
KOTOpBIE MPOXOJIAT Yepe3 uX
pébpa. N3obpaxenue
repeceyeHus MOTyYeHHBIX
IIJIOCKOCTEH.
PackpamuvBanue
MOCTPOCHHBIX CEUCHUN
pa3HBIMU LIBETaMU

13

N3o0paxkenue ceueHuit
MUPaMHJIbI, Ky0a U IPU3MBI,
KOTOPBIE MMPOXOJIAT YEPE3 UX
pEbpa. M3obpaxenue
[IEPECEUEHUS TOJTYYEHHBIX
IIJIOCKOCTEM.
PackpamnBanue
IIOCTPOCHHBIX CEYEHUN
pa3HbIMH LIBETAMU

14

Meron cnenos s
IOCTPOEHUSI CEUEHUI

18




15

Meron cienoB s
MOCTPOCHUS CEUECHU.
CaoiicTBa niepeceyeHmit
MPSIMBIX U IJIOCKOCTEN

16

Meron cienoB s
MOCTPOEHUS CEUECHU .
CaoiicTBa nepeceyeHuit
MPSIMBIX U IJIOCKOCTEN

17

[Toctpoenue ceueHuit B
nupamu/ie, Kyoe mno tpém
TOYKaM Ha p&Opax.
Co3nanne BBIHOCHBIX
YepTEeXKEN U 3aIKCH 11aroB
MMOCTPOCHUS

18

[ToctpoeHue ceueHuii B
nupamue, Kyoe mo Tpém
TOYKaM Ha péOpax.
Co31aHne BEIHOCHBIX
YepTeXKEN U 3aIUCh 11aroB
MTOCTPOCHUS

19

[ToctpoeHue ceueHuii B
nupamu/ie, Kyoe mo Tpém
TOYKaM Ha p&Opax.
Co31aHue BLIHOCHEIX
YepTexKen U 3aIUCh 11aroB
MOCTPOCHHUS

20

[Toctpoenue ceueHuii B
nupamue, Kyoe no Tpém
TOYKaM Ha p&Opax.
Coznanue BBIHOCHBIX
YyepTeKel U 3aruch 1maroB
MOCTPOCHUS

21

[ToBTOpEHME ITAHUMETPUH:
Teopema o
MIPONOPLUUOHATBHBIX
otpeskax. [lomobue
TPEYTrOJIbHUKOB

22

[ToBTOpEHME TIITAHUMETPUH:
Teopema Menenas. Pacuerst
B CEYEHUSAX HA BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHSA IJITAHUMETPHUH U
CTEPEOMETPUH

23

KonTtponsHas padora
"AKCHOMBI CTEPEOMETPHH.
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Ceuenug"

24

B3anmHoe pacrnionoxeHue
IPSIMBIX B IPOCTPAHCTBE.
CkpermuBaroniecst npsiMple.
[Ipu3naku
CKPEILMBAIOIIUXCS PSMBIX.
[TapamiensHble IpsIMBIE B
IIPOCTPAHCTBE

25

Teopema o cyliecTBOBaHUU
U €AUMHCTBCHHOCTHU HpﬂMOfI
MapayIeIbHON TaHHOU
MPSIMOM, IPOXOIAIIEH Yepe3
TOYKY IIPOCTPAHCTBA U HE
JIeXaIen Ha JaHHOU
npssmMo. Jlemma o
MepeceyeHny napaieabHbIX
MMPAMBIX IIJIOCKOCTBIO

26

[TapamensHOCTB Tpex
npsAMbIX. Teopema o TpEx
MapajuieNbHbIX IPSIMbIX.
Teopema o
CKPEIUBAIOIINXCS MPSMBIX

27

[TapannensHOE
MIPOEKTUPOBAHUE.
OCHOBHBIC CBOMCTBA
MapajuieIbHOTO
MIPOEKTUPOBAHUSI.
N3obpaxenune pa3HbIX
(buryp B mapamienbHON
MIPOEKIINU

28

LenTpanpHasi IpOEKLHUSL.
VYrona ¢ coHanpaBIeHHBIMU
CTOPOHAMHU. YTOJ MEXIY
MPSIMBIMU

29

33,[[3‘11/1 Ha JOKa3aTCJIbCTBO
1 UCCICA0BAHUC, CBA3aHHBIC
C PaCIIOJIOKCHUCM MPAMBIX
B IMPOCTPAHCTBC

30

[loudaTus: napanienbHOCTh
MPSIMOM U TJIIOCKOCTHU B
npoctpanctie. [IpuzHak
MapajuieIbHOCTH IPSIMOU U
miockoctu. CBo¥icTBa
MapajuieIbHOCTH IPSIMOU U
IUIOCKOCTH

20




31

I'eomerpuueckue 3agaun Ha
BBIUHCIICHUE U
JI0Ka3aTelIbCTBO, CBSI3aHHBIE
C IapaJJIENbHOCTBIO
MPSAMBIX U INIOCKOCTEHN B
MPOCTPAHCTBE

32

[ToctpoeHue ceuenus,
IIPOXOAIIETO Yepes3
JAHHYIO IPSIMYIO Ha
YEPTEKE U MaPaLICIBHOTO
npyroi npsamon. Pacuér
OTHOIIIEHUI

33

[TapamnensHas npoexkuus,
MIPUMEHEHHE IS
MIOCTPOCHHUSI CEYEHHH KyOa 1
napajuiefienunesa.
CaolicTBa napasuienenurena
Y IPU3MBI

34

[TapannenpHbIE MITOCKOCTH.
[Ipu3Haky nmapauieabHOCTH
JBYX INTOCKOCTEH

35

Teopema o mapauieIbHOCTH
H SIMHCTBEHHOCTH
TJTIOCKOCTH, IPOXOASIIEH
yepes3 TOUKY, He
MPUHAJICIKAILYIO TaHHOM
IUIOCKOCTH U CJICJACTBHSA U3
Heé

36

CBolicTBa napauiesibHbIX
IIJIOCKOCTEM: 0
MapayuieIbHOCTH MPSAMBIX
nepeceyeHus npu
MIEPECEYCHHUH JIBYX
napajuieNbHbIX TIOCKOCTEH
TpeTbhel

37

CBoiicTBa napajjienbHbIX
IUIOCKOCTEH: 00 OTpe3Kax
NapajuieIbHbIX MPSMBIX,
3aKJIFOUEHHBIX MEXTY
napajieIbHbIMU
IJIOCKOCTSIMU; O
[IEPECCUCHUH PSIMOU €
JIBYMS TTapaJlieIbHBIMU
IJIOCKOCTSIMU

38

IToBTOpEenue: Teopema
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[Tudaropa Ha mIOCKOCTH

39

IToBTOpEHueE:
TPUTOHOMETPHUS
IIPSIMOYT'OJIBHOTO
TPEYroJibHUKa

40

CsoiicTBa Kyba u
PSIMOYT OJTBHOTO
napaJuleenuesaa

41

Brrunciienue 1yiMH 0TpE3KOB
B Ky0Oe ¥ MpsIMOYTrOJIbHOM
napaiesienure e

42

[lepneHuKyIApHOCTD
MIPSIMOM U TUIOCKOCTH.
[Ipu3nak
MEPIEHUKYIIIPHOCTH
MPSIMOM M TUIOCKOCTH

43

[lepnenuKyIApHOCTH
MPSIMOM M TUIOCKOCTH.
[Ipu3nak
MePIEeHIUKYISIPHOCTH
MPSAMOU U TIIIOCKOCTH

44

TeopeMma o cyliecTBOBaHUHU
Y €IMHCTBEHHOCTH MPSAMOH,
MPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U
MEPIEeHIUKYIIPHOM K
IJI0CKOCTH

45

IInmockoctu n
MepIEHINKYIISIPHBIE UM
MPSIMBIE B MHOTOTPaHHHKAX

46

IInockoctu n
MEepHEHIUKYIISIPHbIE UM
MpsSIMbIE B MHOTOTpaHHUKAX

47

[lepnienqukynsp u
HakioHHas. [Toctpoenue
MEePIEeHIUKYIIAPA U3 TOUKH

Ha MpsAMYIO

48

[lepnienaukynsap u
HaknoHHasd. [loctpoenue
MEPIIEHANKYIISIPA U3 TOUKHU

Ha MpsAMYIO

49

Teopema o Tpéx
NepIeHANKYIspax (mpsamast
u oOpaTHast)
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50

Teopema o Tpéx
NepneHuKysapax (mpsmast
u oOpaTHast)

51

Yron mexnay
CKPEIIUBAIOIIUMUCS
MPSMBIMH

52

[Tonck neprneHmKyIsapHbIX
Hp?[MI)IX C IIOMOIIBIO
HepHGHZII/IKyJUIpHI)IX
MIOCKOCTEH

53

OproroHanbHoe
MIPOEKTUPOBAHNE

54

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IPaBUIIBHOMN
MUPaMU/IbI C TOMOLIBIO
OPTOTOHAJIBHOM IPOEKIINU

55

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, TPABUIBHOU
MUPaMHJIbI C TOMOIIBIO
OPTOTOHAJIBHOM IPOEKIINU

56

CummMeTpus B MPOCTPAHCTBE
OTHOCHUTEJILHO IJIOCKOCTH.
[lnockocTn cummeTpuii B
MHOTOTpaHHUKAX

57

[Tpusnak
MePIEeHIUKYISIPHOCTH
MPSIMOM U TJIOCKOCTH KaK
CJIEJICTBUE CUMMETPUU

58

[IpaBunbHbIC
MHOTOTpaHHUKHU. Pacuér
PacCTOSIHUI OT TOUKH JI0
TJIOCKOCTH

59

[IpaBunbHBIE
MHOTOTpaHHUKHU. Pacuér
pacCTOSIHUN OT TOYKHU JI0
IIJIOCKOCTH

60

CrniocoObl OITyCTUTD
NIEPIECHIUKYIISAPBI:
CUMMETPHS, CABUT TOUYKHU IO
NapajuieJIbHON IPSAMOU

61

CaBur no HenapauienbHOU
IIPSIMOM, U3MEHEHHE
paccTostHui

62

KonTtponsHas padora
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"B3aumMHO€ pacrnosiokeHue
IIPSIMBIX U INIOCKOCTEHN B
npocrpaHcTae”

63

[ToBTOpEHME: yroa Mex 1y
IIpsAMBIMHA Ha IMJIOCKOCTH,
TPUTOHOMETPHUS B
IMPONU3BOJIbHOM
TPEYrOJIbHUKE, TEOPEMA
KOCHUHYCOB

64

[ToBTOpEHME: Yyroy MeXIy
CKpCIIUBAOIIUMHUCA
MPSIMBIMH B IIPOCTPAHCTBE

65

I'eoMeTpruueckne MeTo b1
BBIYUCIICHUS YTJIa MEXKTY
MPSIMBIMHA B
MHOTOTpaHHUKAX

66

JIByrpaHHBIN yroJI.
CBOCTBO JINHEWHBIX YTJIOB

JBYTPAHHOTO yriia

67

[lepnenaukynspHbie
miockoctu. CBo#CTBA
B3aMHO
MEePIECHANKYISIPHBIX
IUIOCKOCTEH

68

[Tpusznak
MePIEHIUKYISIPHOCTH
IJIOCKOCTEH; TeopemMa o
MPSIMOM TIEPECEUCHUS IBYX
IUIOCKOCTEH
MePIEH UK YIISIPHBIX
TpPEThel MIOCKOCTH

69

[IpssMOyTOIBbHBIM
napajiesienunen; Kyo;
U3MEpEHNUs1, CBOICTBA
IPSIMOYTOJIBHOTO
napaiesnenumnena

70

Teopema o AuaroHanu
MPSIMOYTOJIBHOTO
napajienenunena u
CIIEACTBUE U3 HEE

71

CrepeomMeTrpuueckue u
MIPUKIIAIHBIE 3a]1a4H,
CBSI3aHHBIE CO B3aUMHBIM
PAacIoNoXKeHUEM MPSIMBIX U
TUIOCKOCTH
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72

IToBTOpEHwue:
CKpELIUBAIOIIKECS IPSAMBIE,
IapajuleIIbHbIC INIOCKOCTH B
CTaHAApPTHBIX
MHOTI'OrpaHHUKax

73

[Tapa mapaynenbHbIX
IJIOCKOCTEN Ha
CKPEIIUBAIOIINXCS MPSMBIX,
pPacCTOSTHUE MEXKTY
CKPEIIUBAIOIIUMHUCS
MIPSIMBIMHU B TIPOCTHIX
CUTYaIHIX

74

Paccrosune oT TOUKH 710
MIJIOCKOCTH, PACCTOSTHUE OT
MPSIMOM 10 MJIOCKOCTH

75

Beruncnenue paccrosHuit
ME¥Ky CKpEIINBAOIUMHUCS
MPSAMBIMU € TIOMOIIBIO
MEPIEHIUKYIIIPHON
IIJIOCKOCTH

76

TpéxrpanHblii yrou,
HEpaBeHCTBA JUIs
TPEXTPaHHBIX YIJIOB.
Teopema ITudaropa,
TEOPEMbI KOCUHYCOB U
CHUHYCOB JJIsl TPEXTPAHHOTO

yria

77

DneMeHTHI chepruIecKoit
F€OMETPHH: Te0JIe3UYECKUE
JIMHUY Ha 3eMJie

78

KontponbHas padota "Yrisl
U paccTosiHus"

79

CucreMaTHu3anys 3HaHUH
"MHOTOrpaHHUK U €ro
SJIEMEHTHI"

80

I[Iupamuna. Buaer nupamun.
[IpaBunbHas nupamuia

81

IIpusma. Ilpamas u
HAaKJIOHHAs [IPU3MBIL.
IIpaBunbHas npusma

82

[IpssMoit mapaiienenunes,
IIPSAMOYT OJIbHBIN
napaiesienumnes, Kyo

83

BLIHYKJ'ILIC MHOT'OTpaHHUKHU.
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Teopewma Ditnepa

Brlnmykiible MHOTOIpaHHUKHU.

Teopema Diinepa.

84 [IpaBunbHbIE U 1
MOJTyITPABHIIBLHBIC
MHOTOTPaHHUKH
Kontponsnas pabora

85 n n 1

MHororpaHHuku

[TonsTue BexkTopa Ha

86 IUIOCKOCTH U B 1
MPOCTPAHCTBE

87 CymMa BEKTOPOB 1

88 Pa3zHOCTH BEeKTOpPOB

89 [IpaBumno napanenenumnena
VYMHOXKEHHe BEKTOpa Ha

90 P 1
YHUCTIO0
Pasnoxenne BekTopa 1o

o1 0a3ucy Tpéx BEKTOPOB, HE 1
JIEKAIUX B OJTHOM
IIOCKOCTH

92 CkansipHO€ NTPOU3BEICHUE 1

93 Berurcnenue yria Mexy 1
BEKTOpaMH B MPOCTPAHCTBE
IIpocreiimme 3amadn ¢

94 P A 1
BEKTOpaMH
IIpocretimme 3amayu ¢

95 P A 1
BEKTOpaMH
IIpocretimme 3amadu ¢

96 P A 1
BEKTOpaMH
IIpocreiimme 3agauu ¢

97 P A 1
BEKTOpaMu
O06o001menue u

98 o 5 1
cHUCTEMaTH3allMsl 3HAHUI
O06o001menue u

99 o . 1
CHUCTEMATH3aIlHs] 3HAHUI
Hrtorosast KOHTpOJIbHAs

100 P 1
pabota
Hrtorosast KOHTpOJIbHAs

101 P 1
pabota
O06o061IeHuEe 1

102 o . 1
CHUCTEMATH3aIHs] 3HAHUI

OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOT'PAMME
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11 KVIACC

Ne
n/
n

Tema ypoka

KoaudecTBo 9acoB

Bcero

Kounrtpoin
HbIE
padoThI

IIpakTHyec
KHe
padoThI

Jara
u3yue
HUS

DJIEeKTPOHHbIE
nugposbie
o0pa3oBarteinb
HbIE pecypchbl

IToBTOpEHME TEMBI
"KoopaunaTsl BeKTOpa Ha
IJIOCKOCTH U B
npocrpaHcTae”

[ToBTOpEHME TEMBI
"CkansipHO€ MPOU3BEICHHE
BEKTOPOB"

[ToBTOpEHME TEMBI
"Boruncnenue yria Mexmay
BEKTOPAMH B IIpOCTpaHCTBE"

[ToBTOpEHME TEMBI
"VpaBHeHHE NPAMOH,
MPOXOISIIEH Yepe3 ABe
TOYKH"

YpaBHEHUE IOCKOCTH,
HOpMaJb, ypaBHEHHUE
IJIOCKOCTHU B OTPE3Kax

YpaBHEHUE IOCKOCTH,
HOpMaJb, ypaBHEHHUE
IJIOCKOCTHU B OTPE3Kax

BekropHoe mpousBenenue

JIuHeiiHbIe HEPaBEHCTBA,
JIMHEWHOE
[IPOrpaMMUPOBaHHE

JIuneliHbIe HEPABEHCTBA,
JIMHEHHOE
MIPOTrpaMMHUPOBAHUE

10

AHamUTHYECKHE METOIbI
pacuéra yria Mexay
NPSIMBIMU B
MHOTOI'paHHHKaX

11

AHaINTUYECKUE METObI
pacuéra yriia Mexnuy
IJIOCKOCTSIMHU B
MHOTOI'paHHHKaX

12

dopmyna pacCTOSHUS OT
TOYKH JI0 TNIOCKOCTH B
KOOpJIUHaTax
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13

Haxoxnenue pacctostHui OT
TOYKH JIO TIOCKOCTH B KyOe

14

Haxoxnenue pacctostHui OT
TOYKHU J0 TNIOCKOCTH B
MPaBUJIBHOM MTUPAMHUJIC

15

Kontponsnas padora
" AHanmuTHYEeCKas
reoMerpus"

16

CeueHust MHOTOI'PaHHUKOB:
CTaHJapTHbIE
MHOT'OTPaHHUKH

17

CeucHus MHOTOTPAaHHUKOB:
METO CIIEA0B

18

CGLIGHI/ISI MHOFOFpaHHI/IKOBI
CTaHI[apTHI)IG IIJIOCKOCTH,
HGpGCG'—IGHI/ISI HpSIMI)IX nu
TIIOCKOCTEH

19

[TapannensHble npsiMBbIE U
IUIOCKOCTU: TapaljiesbHbIe
CCUCHUA

20

[TapannenpHble PSIMBIE U
IUIOCKOCTH: PACUET
OTHOILLIEHUN

21

[TapannenpHble NPSIMBIE U
TJIOCKOCTH: YTJIbI MEXKIY
CKpEeIMBAIOIIUMHUCS
MPSIMBIMU

22

[lepnieniukynsapHbie
MPSIMBIE U TUIOCKOCTH:
CTaHJIapPTHBIE MaphbI
MePIEeHIUKYIIAPHBIX
IJIOCKOCTEH U MPSAMBIX,
CUMMETPUHU
MHOTOTPaHHUKOB

23

[lepnieniuKynsapHbie
MPSIMbIE U TUIOCKOCTH:
Teopema o Tpex
MePIeHIUKYIIsApax

24

[lepnienauKynsipHbIE
IPSIMBIE U TUIOCKOCTH:
BBIUMCIIEHUS JUIMH B
MHOTOI'paHHHKaX

25

HOBTOpCHI/IC: iomaau
MHOT'OYT'OJIbHUKOB,
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(hOopMyITBI TSI TUTOIAICH,
Co00paxeHus moao0us

26

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB,
(hOopMyITBI TSI TUTOIAICH,
COO0paxeHus moa00us

27

[ToBTOpenue: mionaau
MHOTOYT'OJIbHUKOB,
(hopMyITBI TSI TUTOIAJICH,
COO0paxeHus moa00us

28

[Inomany ceyenui
MHOTOTPAaHHUKOB: IUIOIIAIU
ITOBEPXHOCTEN, pa3pe3aHus
Ha 4acTH, COOOpaKeHUsI
noaoous

29

[Inomann ceuenni
MHOTOTPAaHHUKOB: TUIOIIAIU
ITOBEPXHOCTEH, pa3pe3aHust
Ha 4acTH, COOOpaKeHHs
noaoous

30

KonTtponbHas padoTa
"[ToBTOpEeHUE:
MHOTOTPaHHUKH, CEUYEHUS
MHOTOI'PaHHUKOB"

31

O0BéM Terma. O0BeEM
MPSMOYTOJIBHOTO
napajuiesienumne/ia

32

3amaun 00 yaBOEHUH KyOa,
0 KBajpaType Ky0a; o
TPUCEKIUH yTiia

33

Crepeomerpuueckue
3aJjauul, CBSI3aHHBIE C
00BEMOM MPSIMOYTOJILHOTO
napaenenumnesa

34

[Ipuknannele 3a1auu,
CBSI3aHHBIE C BBIUMCIIEHUEM
00BEMa MPSIMOYT OJIBHOTO
napaesenumnena

35

O0BEM npsAMOi IPU3MBI

36

CrepeoMerpuueckue
3aJ1a4M, CBSI3aHHbBIE C
BbIUKCIIEHUEM 00BEMOB
IIPSIMOM IIPU3MBI

37

[Tpuknanueie 3anaum,
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CBsI3aHHBIE C 00BEMOM
IIPSIMOM IIPU3MBI

38

Brruncnenue 00bEMOB Te ¢
IMOMOIIBIO OIPEACIIEHHOTO
unterpana. O0bpém
HAaKJIOHHOM IIPU3MBI

39

Brruncnenue 006EMOB TeI ¢
IIOMOIIBIO OITPENEIIEHHOTO
unrerpana. O0bEM
InmrupaMHu bl

40

®opmyna oobEma
nupamuibl. OTHOLLIEHUE
00bEMOB MHUPaMHU/T ¢ OOLITUM
yrioM

41

®opmyna oobEMa
nrpamMuipl. OTHOIIEHUE
00BEMOB MUPAMHU/T C OOIITUM
YTIOM

42

Crepeomerpuueckue
3a7a4M, CBSI3aHHBIE C
00BEMaMM HAKJIOHHOM
MIPU3MBI

43

CrepeomeTpuyeckne
3a7a4M, CBSI3aHHBIE C
00BbEMaMU TTMPAMHUTBI

44

[IpuknamHbie 3a1a49M 110
teme "OO0bEMEI TEN",
CBSI3aHHBIC C 00BEMOM
HAKJIOHHOH TPU3MBI

45

[IpuknamHbie 3a1a49M 110
teme "OO0bEMEI TET",
CBSI3aHHEIE C 00BEMOM
A PAMM/IBI

46

[IpuMeHeHne 0ObEMOB.
Brluucnenue pacctosHus 10
IIJIOCKOCTH

47

KonTtponsHas pabora
"O6BEM MHOTOTpaHHUKA"

48

Hunuaapudeckas
MOBEPXHOCTh, 00pa3yroIne
HWIMHAPUYECKON
MMOBEPXHOCTHU

49

Hunuuap. Hpamon
KPYTOBOW LIUIIUHIP.
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[Inomans NOBEpXHOCTH
LMIMHIpA

50

Konnueckas noBepXHOCTb,
oOpa3yrire KOHUIeCKOU
nosepxHoctu. Konyc

51

Ceuenue KoHyca
IIJIOCKOCTBIO, ITapaJLIEIbHON
IJIOCKOCTU OCHOBAHUS

52

VY ceu€HHbIN KOHYC.
N3006pakeHne KOHYCOB H
YCEUEHHBIX KOHYCOB

53

[Tnomans 6oxoBOM
MOBEPXHOCTH U MOJHON
MMOBEPXHOCTH KOHYCa

54

[Tnomane 6oxoBOM
MOBEPXHOCTH U MOJHON
MMOBEPXHOCTH KOHYCa

55

CrepeomeTpuyeckue 3a1auu
Ha J0Ka3aTelbCTBO U
BBIYHCIICHUC, HOCTpOGHI/ICM
CEYEHU IUIMHIpPA, KOHYCA

56

CrepeomeTpuyeckue 3a1auu
Ha JI0Ka3aTelIbCTBO U
BBIYHCIICHUE, IOCTPOCHUEM
CEYEHU MUIMHAPA, KOHYCA

57

[Ipuknagabie 3a1a9m,
CBSI3aHHBIE C WJIMHIPOM

58

[Ipuknagabie 3a1a9m,
CBSI3aHHBIE C IWJIMHIPOM

59

Cdepa u map

60

[lepeceuenue chepsl u
apa ¢ IIOCKOCThIO.
Kacanue mapa u cdepsr
IJI0CKOCTRIO. Bum u
n300paxKeHue mapa

61

Ilepeceuenue coepsl u
11apa ¢ II0CKOCTBIO.
Kacanue mapa u coepsl
MJIOCKOCTRIO. Bua n
n300pakeHue mapa

62

VYpaBuenue chepsl.
[Tnomans chepst u e€
yacTeu

63

Cummerpus chepsl 1 mapa
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64

CrepeomeTpuiecKue 3a1auu
Ha JI0Ka3aTeIbCTBO
BBIYHCJICHUEC, CBA3aHHBIC CO
cdepoit u mapom,
IMOCTPOCHUEM UX CEUCHUU
TUTOCKOCTBIO

65

CrepeomeTpuiecKue 3a1auu
Ha JI0OKa3aTeIbCTBO
BBIYHCJIICHUEC, CBA3aHHBIC CO
cdepoii u mapom,
MMOCTPOECHUEM UX CEUCHUH
TUIOCKOCTBIO

66

[Tpuknagnsie 3a1auu,
CBsI3aHHbIE CO chepoii u
apom

67

[ToBTOpEHME: OKPYKHOCTH
Ha TUIOCKOCTH, BBIYMCIICHHUS
B OKPYKHOCTH,
CTaHJapTHBIE TTOA00HS

68

Pasnmuunsle koMOMHAITNN
TEJ BpaIleHus u
MHOTOTPaHHUKOB

69

3amaun o Teme "Tena u
MOBEPXHOCTH BpamieHus"

70

3amaun o Teme "Tena u
MOBEPXHOCTH BpamieHus"

71

Kontponbnas padora "Tena
Y TMIOBEPXHOCTH BpalieHus"

72

O06béM muuHapa. Teopema
00 00bEMeE PSIMOTO
HUAJTUHIpA

73

Brruucienue 00bEMOB TeII ©
MOMOIIBIO OTIPEACIEHHOTO
unterpana. O6bEéM KoHyca

74

[Tnomanu OOKOBOH U
MIOJIHOM MOBEPXHOCTH
KOHyca

75

CrepeoMerpuueckue
3aJjauMl, CBSI3aHHBIE C
BBIUHCIIEHUEM 00BEMOB
LWINHApA, KOHYyca

76

[Ipuknanueie 3a1a4u M0
TeMe "OOBEMBI U IUIOIIAIN
noBepxHocrei ten"
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7

O0BEM mapa u mapoBoro
cektopa. Teopema 06
o0wéme mapa. [Tnomane
cdeprl. CTepeoMeTpudecKue
3a]1auu, CBSI3aHHBIC C
BBIYUCIICHUEM 00BEMOB
1Iapa, mapoBOTo CErMEHTa 1
IIAPOBOTO CEKTOpa

78

[IpuknagHeie 3aga4u 110
teme "OO0bEMEI TN,
CBSI3aHHBIE C 00BEMOM I1apa
Y TIJIOMAJBI0 chephl.
CoOOTHOIICHUS MEXKTY
TTONIASIMH TIOBEPXHOCTEMN
1 00bEMaMu TTOJOOHBIX TENT

79

IlogoGHEIe Tea B
MIpOCTpaHCcTBE. I3MeHeHue
00béMa mpu 1Mo 100uH.
Crepeomerpuueckue
3aJla4i, CBSI3aHHEIE C
BBIYHCIIEHHEM 00HEMOB TEI
Y IUIONIAJIEH TOBEPXHOCTEN

80

KonTtponbHas padoTa
"Ilnomany moBEpXHOCTH U
00BEMBI KPYTIBIX TEN"

81

JIBM>KEHUs MPOCTPAHCTBA.
OtoOpaxxenus. [IBuxeHus u
paBeHcTBO uryp. Obuue
CBOMCTBA JIBIKCHUHN

82

Bune! nBmxeHuii:
napajuieIbHbIN TIEPEHOC,
LIEHTpaJbHasl CAMMETPHS,
3epKaJIbHAsi CAMMETPHS,
MIOBOPOT BOKPYT MPSIMOU

83

[IpeobOpazoBanus 000U
[Ipsimas u cdepa Diinepa

84

FCOMeTpI/I‘-ICCKI/IC 3aga4M Ha
MMPUMCHCHUC ABUKCHUS

85

KonTtponsHas pabora
"BexTopsl B npocTpaHCcTBE"

86

Oo6o06m1aromiee MOBTOpEHNE
11 nonsiTuii 1 METONOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTU3aLHs
3HaHui: "[lapannensHOCTh
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IIPSIMBIX U INIOCKOCTEHN B
npocrpaHcTae”

87

Ob6o06m1aromee MOBTOPEHNE
11 nonsiTuii U METONOB
Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aLUs]
3HaHUi: "BekTopsl B
npocrpaHcTae”

88

O6o06maromee MOBTOPEHNE
11 nonsiTuii U METOJIOB
Kypca reomerpun 10-11
KJIaCCOB, CHCTEMaTH3alus
3HaHUi: "BekTopsl B
npocrpaHcTee”

89

O6o0061maroniee NOBTOPEHHE
11 moHsSTHHA U METOIOB
Kypca reometpuu 10-11
KJIaCCOB, CHCTEMaTH3alus
3HaHuii: "O0bemM
MHOTOrpaHHHUKa"

90

O6o0mmaroriee MOBTOPEHHE
11 moHsSTHI U METOIOB
Kypca reomerpuun 10-11
KJIaCCOB, CHCTEMaTH3aLus
3HaHui: "O0beM
MHOTOrpaHHuKa"

91

O6o0mmatroiiee MOBTOPCHHE
11 moHSTHHA U METOIOB
Kypca reomerpuun 10-11
KJIACCOB, CUCTEMaTH3aIUs
sgagui: "[lmomaan
MOBEPXHOCTU U 00BEMBI
Kpyribix Ten"

92

O6o0maroiiee MOBTOPCHHE
11 moOHATUNA 1 METOIOB
Kypca reometpun 10-11
KJIACCOB, CHCTEMaTH3aIUs
sHaHuu: "[lnomanu
MOBEPXHOCTU U 00BEMBI
KpYIJIbIX Ten"

93

HToroBast KOHTpOJIbHAS
pabota

94

HToroBast KOHTpOJILHAS
pabota

95

[ToBTOpEHue, 0600MmEeHNE U
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cUCTeEMAaTU3alus 3HaHUN

96

Hcropus pazsutus
CTEpPEOMETPUN KaK HAyKH U
€€ poJIb B Pa3BUTHH
COBPEMEHHBIX MHKEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTUI

97

Hcropus pazsutus
CTEpPEOMETPUU KaK HAyKH U
€€ poJib B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTUI

98

Hcropus pazsutus
CTEpEOMETPUU KaK HAyKH U
€€ poJib B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTUI

99

Ucropus pazsutus
CTEPEOMETPUHU KAK HAYKU U
€€ poJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTU I

100

Uctopus pazputus
CTEPEOMETPUHU KaK HAYKH U
e€ poJIb B pPa3BUTHH
COBPEMEHHBIX WHKEHEPHBIX
1 KOMITHIOTEPHBIX
TEXHOJIOTHI

101

Uctopus pazButus
CTEPEOMETPUHU KAK HAYKH U
€€ poJib B pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX
Y KOMITBIOTEPHBIX
TEXHOJIOTUH

102

Hcropus passutus
CTEpPEOMETPUN KaK HAYKH U
€€ poJIb B Pa3BUTHH
COBPEMEHHBIX MHKEHEPHBIX
U KOMIIBIOTEPHBIX
TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
MpoBePsSIEMOro .
00pa30oBaTeIbHON MPOrpaMMbI CpPeIHETr0 00IEero 00pa3oBaHusl
pe3yJbTara
7 I'eomerpus
7.1 OrnepupoBaTh MOHIATHAMU: TOUKA, MPAMAsi, IIIOCKOCTh
79 [IpuMeHSTh aKCHOMBI CTEPEOMETPHH U CIICJCTBUS W3 HUX INPU PEIICHUU
' reOMETPUYECKUX 3a1a4
73 OnepupoBaTh MOHATHSIMH: MapPAJUICTLHOCTh U MEPICHIUKYISPHOCTH
' MPSIMBIX U TJIOCKOCTEH
74 KnaccuduimpoBare B3aUMHOE PACIIOJIOKECHHE TIPSIMBIX M IUIOCKOCTSH B
' MPOCTPAHCTBE
OnepupoBaTh MOHATHSAMU: JBYTPAHHBIA yroJ, TPaHU JABYIPAHHOTO yrJa,
7.5 pedpo NIBYrpaHHOrO yrja, JUHEHHBIA Yroj JBYTpaHHOTO yria, rpaJycHas
Mepa IBYTpaHHOIo yria
76 OnepupoBaTb MNOHATUSMU: MHOTOTPAHHUK, BBINYKIBI W HEBBITYKJIBIN
' MHOTOTPaHHUK, 3JIEMEHThl MHOTOTpaHHHKA, TPAaBUIIbHBI MHOTOTPAaHHUK
77 PacrioznaBaTth OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MHUpamMujaa, MOpuU3Ma,
' MPSIMOYTOJIBHBIN MTapajuiesienuIie 1, Kyo)
Knaccudpunupoare ~ MHOTOTrpaHHUKH,  BbIOMpas ~ OCHOBaHUSA IS
7.8 KjaccupuKanuu (BBIMYKJIble U HEBBIYKIIbIE MHOTOTPAHHUKH, NPABUIIbHbBIC
MHOTOTPaHHUKH, IPSAMbIE U HAKJIOHHBIE IPU3MBI, NTapaJlieeIUIe/Ib])
7.9 OnepupoBaTh NOHATUSAMH: CEKYIIas TNIOCKOCTh, CEYeHHE MHOTOTPAaHHUKOB
710 OOBACHATH MPUHIUIBI TOCTPOCHUSI CEUEHUH MHOTOTPAHHUKOB, HCIOIb3YA
' METO/I CJIE/IOB
Ctpoutb ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJIEIOB, BBIMOJHSITH
7.11 (BBIHOCHBIC) TUIOCKHE YEPTEKHU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (GUTYD:
BUJ| CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HaXoXKJI€HUE T'€OMETPUUYECKUX BEIMYMH MO 0Opasiam
WM alropuTMaM, TPUMEHSS W3BECTHBIE AaHAJIMTUYECKUE METOJNbI TMpHU
7.12 pelIeHnHd  CTaHAApTHBIX MaTeMaTHYeCKHMX 3ajad Ha  BBIYUCICHHE
pacCTOSHUN MEXIy ABYMs TOYKAMU, OT TOYKH JIO MPSMOM, OT TOUYKHUIO
MJIOCKOCTH, MEXKY CKPEIIUBAOIIUMHUCS MPSIMBIMU
Pematp 3amaun Ha HaXoXKJI€HHUE T€OMETPUUYECKUX BEIMYMH MO 00pasiam
7.13 WM alrOpUTMaM, TPUMEHSS W3BECTHBIE AHAJIMTUUYECKUE METOJNbI TMpHU

pPCHICHUU CTAHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BbIYUCIICHUC YIJIOB
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MEXKIy CKPCIIMBAIOLIMMHUCA NPAMBIMH, MEKIY NPAMOM U IUIOCKOCTHIO,
MEK]y INIOCKOCTSIMHM, IBYTPAHHBIX YIJIOB

Berancnsate 00bEMBI U IIIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TPU3Ma,

7.14 nupaMuza) ¢ HpUMEHEHHEM (OpMys, BBIYUCIATH COOTHOLICHUS MEXIY
IUIOIIA/IIMU IOBEPXHOCTEN, 00bEMAMHU 110I00HBIX MHOTOTPAaHHUKOB
715 OmnepupoBaTh MOHATHSIMHU: CHMMETPHS B NPOCTPAHCTBE, IEHTP, OCh M
' IUTOCKOCTh CHMMETPUH, LIEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPEI
W3BnekaTh, mpeoOpa3oBBIBaTh W HHTEPIPETUPOBATH HH(OOPMAIHIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, MpeICTaBICHHYI0 Ha
gepTekax U pUCyHKax
[TpumensTh reoMerpuyeckne (aKThl U PEMICHHUS CTEPEOMETPUUYECKHX
7.17 3a7a4, MPEINOJaramilinX HECKOJIbKO IIaroB pEIICHUS, €CIU YCIOBHS
MIpUMEHEHHUs 3a]IaHbI B SIBHOM (opme
718 [IpuMeHAT mpocCTEdIIME MPOrpaMMHBIE  CPEICTBA M DIIEKTPOHHO-
' KOMMYHUKAIIHOHHBIE CHCTEMBI TIPU PEIICHUH CTEPEOMETPHUUECKUX 3a1ad
719 [IpuBoaMTH TpEMEPHl MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B TMPHUpOJE W
' YKU3HHU, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[TpuMeHsTH MOJTydeHHBIE 3HAHUS HAa MPAKTUKE: aHAJH3UPOBATh peabHBIC
CUTYallud ¥ MPUMEHATh M3YYCHHBIC TIOHSATHS B MPOIECCE TIOMCKA PEIICHUS
MaTeMaTH4ecku chopMyIUPOBAHHON MPOOJIEMBI, MOJIEIUPOBATh PeabHbIE
7.20 CUTYyallMM Ha $S3bIKE TEOMETPHH, HCCIIECIOBATH IOCTPOCHHBIE MOJCIU C
HCIOJIb30BAHNEM T'€OMETPUUYECKUX MOHATUN U TeopeM, ammapaTa aareOpsl,
pematb ~ MpakTUYeCKHUEe  3aJauyd,  CBSI3aHHBbIE C  HaXOXICHHEM
FeOMETPUYECKUX BEIMYMH
11 KJIACC
Kox .
IIpoBepsiemble MpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeHEro o01ero o0pa3oBaHusi
pe3yJibTara
6 I'eomeTpus
OmnepupoBaTh HOHATHAMM: LMJIUHJIPUYECKAs IMOBEPXHOCTb, O0Opa3yrolue
6.1 WIMHIPUYECKON TOBEPXHOCTH, IIWIIMHAP, KOHUYECKas IOBEPXHOCTH,
oOpasyromye KOHUYECKOH TOBEPXHOCTH, KOHYC, chepuyeckas MOBEPXHOCTb
6.2 Pacnio3naBate Tena BpaiieHus (WIMHAP, KOHYC, cdepa u 1map)
6.3 OOBACHATH CIOCOOBI MOJTYYEHUS TN BPALICHUS
6.4 Knaccuduimposats B3auMHOE pacroioskeHue chepbl U MI0CKOCTH
OnepupoBaTh MOHATUSAMU: IIAPOBON CETMEHT, OCHOBAHUE CEIrMEHTA, BHICOTA
6.5 CerMEHTa, IIapOBOW CIJIOH, OCHOBAaHWE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO

CJ10s1, IIAPOBOU CEKTOP
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Beruncnate 00BEMBI W IUIOMIAAM TIOBEPXHOCTEH TeNl  BpaIICHHS,

6.6 TeOMETPUYECKUX TeJl C MPUMEHEHUEM (hopMyI
OnepupoBaTh NOHATHSAMH: MHOTOTPAaHHMK, BIIMCAaHHBIH B cdepy H
6.7 OTMCAaHHBIN OKOJIO cdephl, cdepa, BIUCAHHAS B MHOTOIPAaHHHMK WM TEJO
BpAICHHS
6.8 BbIMUCIATE COOTHOIIEHUST MEXAY IIOMIAIIMU TIOBEPXHOCTEH 1 00BEMaMu
' OJJOOHBIX TEJT
6.9 N3o0paxkate m3ydaemble (GUTYpHl OT PYKH M C TPUMEHEHHEM IPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BEIMONHATE  (BBIHOCHBIE) IUIOCKHE YEPTEKH U3 PHCYHKOB IPOCTBIX
6.10 00BEMHBIX (QUryp: BUJI CBEpXy, COOKYy, CHHU3Y; CTPOUTb CEUEHHUS Tel
BpaIeHus
W3BnekaTh, WHTEPHPETHPOBATH M MPEoOpPa3oBBIBaTH HMHMOPMAIHIO O
6.11 MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, TMpEeACTaBIECHHYIO Ha
gepTeKax U pUCyHKax
[MpumensTeh reoMerpuyeckne (aKThl U PEMICHHUS CTEPEOMETPUYECKHX
6.12 3a/a4, MPEIIoJaralolliuX HECKOJbKO IIaroB pelIeHUs, €CId YCIOBUSA
MIpUMEHEHWMs 3a]IaHbI B SIBHOH Gopme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE
BbIMONHATE JEMCTBUS  CIOKEHUS BEKTOPOB, BBIUMTAHHUS BEKTOPOB U
6.14 YMHOXCHHUSI BEKTOpa Ha YHCIIO, OOBSICHATh, KAaKUMH CBOWCTBAMH OHU
oOmazmaroT
6.15 [IpuMeHsTh MpaBWIIO TIapaJJIeIeUIe A MPU CI0KEHUH BEKTOPOB
OmnepupoBaTb MNOHATHAMU: JI€KapTOBbl KOOPAMHATBl B IPOCTPAHCTBE,
6.16 BEKTOP, MOJIy/Ib BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJl
' MEX]Jy BEKTOPAMHU, CKaISIPHOE MPOU3BEJCHUE BEKTOPOB, KOJIJIMHEAPHBIE U
KOMIUIaHApHbIE BEKTOPBI
HaxonuTe cyMMy BEKTOpPOB M IpPOM3BEIECHUE BEKTOpa Ha YHUCIO, Yroj
6.17 MEXJy BEKTOpaMM, CKaJIIpHOE MPOU3BEJICHME, PACKIAIbIBaTh BEKTOP IO
JIByM HEKOJUIMHEApHBIM BEKTOpam
6.18 3ajaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKapTOBOM CUCTEME KOOPAMHAT
6.19 Pemate mpocreiiine reoMeTrpuyeckue 3a7add Ha NMPUMEHEHUE BEKTOPHO-
' KOOP/AMHATHOTO METO/1a
Pemate 3amaum Ha J0Ka3aTelbCTBO MaTeMaTHMYECKMX OTHOIICHUH U
6.20 HAaXOXXJEHWE T'€OMETPHUUECKUX BEIUYMH MO oOpa3laM WM aJropuTMam,
' OpUMEHSST  M3BECTHbIE ~ METOJAbl  IpPU  PEUIeHHH  CTaHJapTHBIX
MaTeMaTHYeCKUX 3aj1a4y
6.21 [IpumeHnsTh mpoCTEHIIME MpPOrpaMMHBIE CpPEACTBA U AJIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CUCTEMBI NP PEIICHUH CTEPEOMETPUUYECKHX 3a/1a4
6.22 [IpuBoauTH NpHMEpPHl MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B MpHUpoJe U

JKHU3HHU, paCllO3HABATh POSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC
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6.23

[IpuMeHATH MOJyYEHHBIE 3HAHMS Ha MPAKTHKE: aHAJIU3UPOBATH PEAJIbHBIC
CUTyallUM U NPUMEHATh U3YYEHHBIE IIOHATHUSA B IIPOLIECCE ITOMCKA PELICHUS
MaTeMaTH4ecku chopMyarMpoBaHHOHN NPOOIEMbI, MOACIHPOBATH pEalIbHBIE
CUTyallUM Ha $3bIKE T'€OMETPUH, MCCIIENOBATH IIOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUI U TEOpeM, almapara ajareopsl,
pemaTth  NPAaKTUYECKHME  3aJa4d,  CBA3AHHBIE C  HAXOXICHUEM
r€OMETPUYECKUX BEJIMYUH
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MHNPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

10 KVIACC

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

I'eomerpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuu. Touka, mpsimMasi, IUIOCKOCTh, IPOCTPAHCTBO.
[TonsiTHE 06 AaKCMOMAaTUYECKOM MTOCTPOCHUH CTEPEOMETPUN: aKCUOMBI CTEPEOMETPUHU U
CJIEJICTBUS U3 HUX

7.2

B3anMHOe pacronokeHne npsIMbIX B IPOCTPAHCTBE: NIEPECEKAOINECS, TTApAIIICIIbHBIC
n CKpCHIMBAIOIIUECA  IIPSAMBIC. Hapannem)Hocn, MNpSAMBIX ©W  IIJIOCKOCT el B
MPOCTPAHCTBE: MapajUIeNIbHbIE TMPSAMbIE B MPOCTPAHCTBE, NAPALICIBHOCTh TPEX
MIpsAMBIX, MIapaJUICIIbHOCTD HpSIMOfI A IUIOCKOCTH. YTIBIC COHaIIpaBJICHHBIMHA
CTOPOHAMH, YroJl MEXKIy MPAMBIMU B MpocTpaHcTBe. [lapainenbHOCTh MIOCKOCTEM:
MapajyiebHble IUIOCKOCTH, CBOMCTBA NapalUIeNIbHBIX IUIOCKOoCcTed. [lpocreiimue
MPOCTPAHCTBEHHBIE (UTYphl Ha TUIOCKOCTH: TeTpadap, KyO, mapajienenunes,
MOCTPOEHUE CEUCHU I

7.3

HepHeH,}II/IKy.]'ISIpHOCTI) prIMOfI U IUIOCKOCTU: TMCPICHAUKYIAPHBIC TIIPAMBIC B
MIPOCTPAHCTBE, MPSMbIE NMapauleIbHble U MEPIEeHIUKYISPHbIE K MIOCKOCTH, MPU3HAK
MEePIEHANKYJISIPHOCTH TPSIMOM M IUIOCKOCTH, TEOPEMa O MPAMOU MEPIEHAUKYISIPHOMN
IJIOCKOCTH. YTJIbI B MTPOCTPAHCTBE: YroJl MEXAY MPSAMOM M TNIOCKOCTHIO, ABYTPaHHbBIN
yroJi, JINHEHHBIH YroJ ABYrpaHHOro yria. [lepneHaukynsp U HaKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPSAMOI JI0 TUIOCKOCTH, MpoeKust purypsl Ha
IJI0CKOCTh. [lepneHauKyIsIpHOCTh IJIOCKOCTEH: MPU3HAK MEPHEHAUKYISIPHOCTH ABYX
mwiockocteit. Teopema o TpEX mepreHuKyIsIpax

7.4

[loHsiTHE MHOTrOrpaHHHMKA, OCHOBHBIE JJIEMEHTbl MHOIOIPaHHUKA, BBINYKJIbIE MU
HEBBINYKJIbIE MHOTOTPAHHUKHM, pa3BEPTKA MHOrorpaHHuka. I[Ipusma: n-yrosjbHas
pu3Ma, I'paHM U OCHOBAHMs NPHU3MbI, IpsMas W HAKJIOHHAs IpU3MbI, OOKOBas U
I0JIHAsl TOBEPXHOCTh MpH3Mbl. [lapamienenunen, npsMOYroabHbIN Napaiesenunes u
ero cpoiicra. Ilupammna: n-yronbHas nupamujia, I'paHd U OCHOBAHUE MHUPAMU[BI,
O00oKOBasi M NOJHAs MOBEPXHOCTb NHpPAMHJbl, MpaBWIbHAS M ycEUEHHAs MHpaMHJA.
OneMeHThl MNpu3Mbl M nupamuibl.  [IpaBuiibHBIE MHOTOTPAaHHUKH: IIOHATHE
IIPaBUJIBHOIO MHOTOTpPaHHUKA, IpaBWJIbHAas MpU3Ma U IpaBWIbHAs NUpPaMUJA,
IIpaBUJIbHAS TPEYroJbHask MUpaMKIa U MpaBUIbHBIN TeTpasp, kyo. [IpencraBienue o
IIPaBWJIBHBIX MHOTOIPAaHHUKAX: OKTa’ap, AOACKa’ap MU ukocayapyrue CeueHus
MPU3MBI ¥ TUPAMUJIBI

7.5

CI/IMMeTpI/IH B MPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIBHO TOYKH, HpHMOﬁ, IJIOCKOCTH.
ONEeMEHTHI CUMMCTPUU B nupamMnuax, MnapauieJIeIuIeaax, IpaBHJIbHBIX
MHOT'OrpaHHUKaxX

7.6

Brlunciaenue 31e€MEHTOB MHOT'OT'PpaHHUKOB: pe6pa, AuaroHajaiu, YyrJibl. [Inomane
OOKOBOM MMOBEPXHOCTU U IMOJIHOH IMOBCPXHOCTHU HpHMOﬁ MPpU3MBI, IJIOIIalb OCHOBaHHﬁ,
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TeopeMa 0 OOKOBOW MOBEPXHOCTHU MPMOH mpu3Mebl. [Lomaas 60K0BOM MOBEPXHOCTH U
IIOBEPXHOCTH IPABWIBHOW NUPaMHUABI, TEOPEMa O IUIOLIAJAM YCEYEHHOM NHUPAMHUJIBI.
[onsitue 06 06vEMe. OOBEM nUpaMuIbl, IPU3MBI

1.7

[TomoOHbIe Tena B mpoctpaHcTBe. COOTHOIICHUST MEXY TUIOIIAASIMUA TTOBEPXHOCTECH,
00BbEMaMHU IO HOOHBIX TENT

11 KJIACC

Kox
6

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

I'eomerpus

6.1

Hunuaapuyeckas MoBEpXHOCTb, 0Opa3yrolue MWIMHAPUYECKON MOBEPXHOCTH, OCh
III/IJ'II/IH)IPI/I‘-IGCKOﬁ HOBerHOCTI/I. HI/IJ'II/IH)Ip: OCHOBAHUA " 6OKOBa$[ HOBerHOCTI),
o0Opasyromas 1 0Ch, TIIONaAh OOKOBOW U TTOJTHON TTOBEPXHOCTH

6.2

Konnueckas moBepxHOCTb, 00pa3yrone KOHNYECKOW MOBEPXHOCTH, OCh U BEpPIINHA
KOHHYECKOM ToBepXxHOCTH. KOHyC: OCHOBaHWME W BepIIMHA, OOpa3yroImas U OcCh,
mIomaas OOKOBOM M TOJHOM TOBEPXHOCTH. YCEUYEHHBIM KOHYyC: OOpasyromue u
BbICOTa, OCHOBaAHHUA U OoKoBas IMOBEPXHOCTH

6.3

Cdepa u map: neHTp, paauyc, JuameTp, IUIOMIalb MOBEPXHOCTH cdephl. B3anmHuoe
pacnofio’)keHue cepbl U TUIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cdepe, MIomaib

chepsl

6.4

N3o00paxkenue Ten BpalieHUs Ha MIO0CKOCTH. Pa3BépTka IMIMHIpPA U KOHYCa

6.5

KomMOuHarmu ten BpaieHuss 1 MHOTOTPaHHUKOB. MHOTOrpaHHUK, OTUCAHHBIN OKOJIO
cdepsl, cdepa, BIUCaHHAs] B MHOTOI'PaHHUK, WM TEJIO BpallleHuUs

6.6

[Tonsatue 06 oO0BEmMe. OcHOBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TapauieNienunena u cieAcTBus u3 He€. O0bEM HWIMHIpA, KOHYCA.
O06bEM 1Iapa 1 wiomaas chepsl

6.7

[Tono6HbIe Tena B nmpocTtpancTBe. COOTHOMICHUS MEXAY TIOMAASIMHU TTOBEPXHOCTEH,
00BpEMaMHU ITOJOOHBIX TENT

6.8

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

6.9

Bektop Ha muockocth ¥ B npocTtpaHcTBe. Cl0KEHME M BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4yucio. PasnoxkeHue BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopam. IIpaBuno mapamienenunena. Pemenue 3aaa4, CBA3aHHBIX ¢ IPUMEHEHUEM
MIpaBUII JCUCTBUN C BEKTOpaMU

6.10

HpﬂMOYTOJILHaSI CUCTEMa KOOpAWHAT B TMPOCTPAHCTBC. KOOp)II/IHaTLI BCKTODA.
HpOCTCﬁHIHG 3alaunu B KOOpAWHATAaXx. Yron MCKIAY BCKTOpaMH. CKaJ'IprHOC
MPOU3BCIACHUC BCKTOPOB. Brruncienue YIJI0B MCXKAY HNpAMbIMU W IINIOCKOCTSAMMU.
KOOpﬂHHaTHO'BeKTOpHLIﬁ MCTOI ITPHU PCIICHUU I'COMCTPUICCKHUX 3alaY
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MPOBEPSIEMBIE HA EI'D I1IO MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsIEMOro
TpeOoBaHMS

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero oduIero
o0pa3zoBaHus

Brnagenne MeromaMu JIOKA3aTENbCTB, AJITOPUTMAMHU pEIICHHS 3a/1ad;
yMeHHE (OPMYJIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
aKCHOMa, TeopeMa, CIIEJCTBUE, CBOWCTBO, NpPHU3HAK, JIO0KA3aTeIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpPMYIUpPOBATH
oOpaTHO€ M MPOTUBOMOJIOKHOE YTBEP)KJIEHUE, MPUBOAUTH MPUMEPHI U
KOHTPpHOPUMEPLI, HCIOJB30BaTb MCTOJ MaTeMaTHYECKOU UHAYKIUH,
MIPOBOAWUTE AOKA3ATCIBHBIC PACCYXICHUS IMPH PCUHICHUHN 3aaa4, OLICHNBATh
JIOTHYECKYI0  NPABWIBHOCTh  PACCYXIEHUH; YMEHHE ONEPHUpPOBATH
IMOHATUAMU. MHOXECTBO, INOJIMHOKCCTBO, OII€pallMd HaJl MHOXECTBaAMU,
YMEHHE  WCIOJB30BaTh TEOPETUKO-MHOKECTBCHHBIM  ammapar  Juis
OTIMCaHMsI PEATHHBIX MPOIIECCOB U SIBICHUI M NPU PEIICHUU 3a1ad, B TOM
YHCcIIe U3 IPYTUX YU4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH TMOHITHIMHU:
rpad, cBA3HBIN rpad, 1epeBo, UK, Tpad Ha TIOCKOCTH; YMEHHUE 3a7aBaTh
¥ OIMUCHIBATH TPadbl Pa3IMYHBIMUA CIIOCOOAMU; HCIOJIL30BaTh rpadbl mpH

PEIICHNH 3aJa4

YMeHue onepupoBaTh MOHATUSAMM: HATypaJbHOE YHCIIO, LEJIOE 4YHUCIO,
CTEIEHb C LIEJIbIM [T0Ka3aTeseM, KOPEeHb HaTypalbHON CTENIEHU, CTEIEHb C
paLMOHATIBHBIM TOKA3aTelIeM, CTENEeHb C JEHCTBUTENBHBIM IOKA3aTelIeM,
JgorapupM uucia, CHHYC, KOCHHYC W TaHIE€HC IMPOU3BOJBHOTO YHUCIIA,
OCTaTOK 0 MOJYJII0, PALMOHAIBHOE YUCIIO, UPPALMOHAIBHOE YHCIO,
MHOXECTBA HATYpaJlbHBIX, LEJbIX, PpAlHOHAIBHBIX, JEHCTBUTEIBHBIX
YuCceNl, YMEHHE HCI0JIb30BaTh PU3HAKU JETUMOCTH, HAMMEHbIIUI 00t
JIeTUTEeh W HauMeHbllee ofliee KpaTHoe, alropuT™ EBknujga npu
pELIEHNN 3aa4; 3HAKOMCTBO C PA3JIMYHBIMU MO3HIMOHHBIMU CHCTEMaMU
CUHCIIEHUS; YMEHHE BBINIOJIHATH BBIUMCIICHHE 3HAYCHUI U IpeoOpa3oBaHUs
BBIPQXEHUI CO CTemeHsIMH M Jorapupmamu, npeoOpa3oBaHUs JIPOOHO-
pallMOHANBHBIX ~ BBIPQKEHUH; yMEHHE  ONEpUpOBaTh  MOHATHAMHU:

IoCJICA0OBAaTCIIbHOCTD, apI/I(bMCTI/I‘-ICCKa}I nporpeccust, reoMeTpruvccKasd
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nporpeccus, OECKOHEUHO YOBIBalOIIas TI'e€OMETpUYEcKasi IPOrpecCcus;
YMEHME 3a/aBaTh IIOCJIEJJOBATEIbHOCTH, B TOM 4YHUCJIE C IIOMOIIbIO
PEKYppEHTHBIX (popMys; yMEHHE ONEpUPOBATh MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUJIEKCHBIE 4YHCJAa, MOJYyJAb W apryMeHT
KOMIUIEKCHOTO  4Hcha, (opMa  3amucd  KOMIUICKCHBIX  YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass W anreOpanyeckas), YMETh
IPOM3BOJIUTh ApU(PMETHUYECKHE JIEHCTBHSA C KOMIUIEKCHBIMH YHCIIAMHU;
IPUBOJIUTH IPUMEPHI MCIIOIb30BAHUSI KOMIUIEKCHBIX YHCEIl; ONEPUPOBATh
MOHATHSAMM:  MaTpuua 2X2  wu  3x3, omnpeAenuTeslb  MaTpULbL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHne onepupoBaTh MOHATHAMH: palMOHAJIbHBIE, HPPALUOHAIbHBIC,
MOKa3aTeabHble, CTENEHHBbIE, JOTrapu(pMUUYECKHe, TPUTOHOMETPUUECKUE
YpaBHEHUST M HEPABEHCTBA, MX CHUCTEMBI; YMEHHE OIEPUPOBATH
MOHATHSIMH: TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHME, YpaBHEHUE,
HEpPAaBEHCTBO, CHUCTEMA YPAaBHEHUH M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHUM, HEPABEHCTB M CHCTEM; YMEHHE pellaTb YpaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pa3IMYHBIX HPUEMOB; pELIATH
YpaBHEHUs, HEPABEHCTBA W CHUCTEMBbl C I1apaMETPOM; NPUMEHSATH
YpaBHEHUS, HEPABEHCTBA, MX CHCTEMBbI JJIs PEIICHHS MaTEMaTUYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKUIUA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIMHU, OTPAHUYEHHOCTh (PYHKIUU, MOHOTOHHOCTH
GbyHKIMM, SKCTpeMyM (QYHKIMM, HauOoJblliee W HAUMEHbIIEE 3HAYCHUS
(GYHKIIMM Ha TIPOMEXKYTKE, HerpepbiBHAs (YHKIHS, aCUMOTOTHI rpaduka
¢GbyHKIIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUYECKUI U
(¢u3nueckuif CMBICI TPOU3BOAHOM, MEpBOOOpa3Has, OINpeaAeIEHHBIN
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIUUCIIATh  MPOU3BOJHBIE  CYMMBbI, TPOU3BEICHMS, YaCTHOTO U
KOMIIO3UIIMH (DYHKIMI, HAXOIWTh ypaBHEHHE KacaTelbHOW K Trpaduky
(GYHKIMHM; YMEHHE HaXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (PYHKIIHIA,
YMEHHME HCIOIb30BaTh MPOU3BOJAHYIO JUIsI HCCIEAOBaHUA (DYHKIUH,
HaXOJWTh HAWOONbIIME M HAUMEHbIINE 3HAuYeHUs QYHKIUN; CTPOUTH
rpaduky MHOTOYJICHOB C HCIOJIb30BaHHEM arfmnapara MaTeMaTH4eCKOTro
aHallM3a; TPUMEHSTh MPOU3BOAHYIO JUISI HAXOXACHUS HAMIY4IIEero

peuicHrd B MNPUKIIAAHBIX, B TOM YHUCJIC COLUAIIBHO-DKOHOMHYCCKUX U
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(busnueckux 3a7adax; HaXOAWTh TUIOMATU U 00BEMBI PUTYp C MOMOIIBIO
WHTErpana; MPUBOAUTH MPUMEPhl MATEMaTHYECKOTO MOJICITUPOBAHUS C

noMoIIkko quddepeHnaIbHbpIX YpaBHEHUN

YMeHne onepupoBaTh NOHATUAME: Tpaduk QyHKIMH, oOpaTHAs QYHKIHA,
KoMIo3ulusl (pyHKIMiA, JMHeWHas QYHKIUSA, KBaapaTHYHAs (QYHKIHS,
panmoHanpHas (GYHKUOUS, CTENeHHas (QYHKIUS, TPUTOHOMETPUYECKHE
¢GbyHKIMHU, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWH, TOKa3aTeslbHAs |
naorapupmuueckas (yHKIUH; yMEHHE CTPOUTh TpapUKH HM3yIEHHBIX
GyHKIMH,  BBIMONHATH  mpeoOpa3oBaHuss  TpadukoB  (QyHKIUH,
WCTIONB30BaTh TPAQUKH TSI W3YUEHHs TPOILECCOB M 3aBUCHMOCTEH, TpH
peleHny 3aj1ad U3 APYruX Yy4eOHBIX TPEJIMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMH 3aBHCHMOCTH MEXKIY BEIMYMHAMU;
WCII0JIb30BaTh CBOMCTBA M rpaduku (YHKUMH JUIsl pelieHus] ypaBHEHUH,
HEpaBeHCTB M 3aJad C IapaMeTpaMy; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PEIICHUI YPAaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3aJa4d Pa3HBIX THUIOB (B TOM YHCIIE Ha
MPOLIEHTHI, JOJM U YacTH, Ha JBWXKEHUE, padoTy, CTOMMOCTh TOBAPOB U
yCIyT, HAJIOTH, 33Ja4d U3 0OJACTH YIpPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAKEHUS, YpPaBHEHMS, HEPABEHCTBA U HUX
CUCTEMBbl [0 YCJIOBMIO 3aJjaud, HCCIEJO0BaTh IOJIY4YEHHOE pEelIeHHEe U
OIICHUBATh MPABJONOAOOHOCTh PE3yIbTATOB, YMEHHE MOJAEIUPOBATH
peaibHbIE CUTyalldd Ha S3bIKE MAaTEeMaTHKH; COCTABJISITh BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA M X CUCTEMBI 10 YCIOBHIO 33J]a4H, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJENM C  HCIHOJb30BAHUEM  ammapara  aiureopsl,

UHTEPIPETUPOBATH MOJTYYCHHBIHN pe3ylbTaT

YMeHue omnepupoBaTh MOHATHUSMU: CpelHee apuPMeTHUecKoe, MeAuaHa,
HauOoJIbllIee U HauMEHbIlIee 3HAYCHUS, pa3Max, AUCIEPCHs, CTaHIapPTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE W3BJICKaTh, WHTEPIPETUPOBATH
uH(bOpMaIIMIO, MIPEICTABICHHYIO B TaOiuIax, HAa AUarpaMMmax, rpadukax,
OTPAXKAIOILYI0 CBOMCTBA PEAJIbHBIX MPOLIECCOB U SIBJIEHUH; MPEACTaBIAThH
uHGOPMAIIMI0O C TOMOIIBI0 TabMUIl W JAMarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JIaHHBIE, B TOM YHCJE C TPUMEHEHUEM TpauuecKux
METOJIOB M AJIEKTPOHHBIX CPENICTB; TpadUUeCKH HCCIEI0BAaTh COBMECTHBIE

HaGJ’IIO,I[CHI/IH C IMIOMOIIBIO AUarpaMm paCCCUBaHUA U JIMHENHOM perpeccumn

YMeHHe OmnepupoBaTh IOHATHUAMH: CIy4aWHBIA OIBIT U CllydalHOeE
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COOBITHE, BEPOSATHOCTh CIYyYaHOTO COOBITHS; YMEHHUE BBIYHCIATDH
BEPOATHOCTh C MCIOJB30BAaHUEM TpapUUECKHUX METO/0B; TNPUMEHSTh
(bopMynBl CHOKEHHS M YMHOXEHHS BEPOSATHOCTEH, (OpMyNy MOIHOU
BEPOSATHOCTH, Gopmyny bepHymn, komOuHaTOpHBIE (AaKTHl U (HOPMYIIBL;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHIA; YMEHHE OIEepUpPOBATH
NOHATUSIMH:  CIIydailHas BEJIMYMHA, paclpelelieHue BEpOsSTHOCTEH,
MaTeMaTHYeCKOe OXKHJaHUe, JUCIEPCUS W CTaHJAapTHOE OTKIOHEHHUE
CIIyYailHOH  BENWYMHBL, (YHKIUH  pacClpeneeHuss U  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOTO ¥ HOPMAJIBHOTO paclpeaeieHuil; yMeHne
WCIIOJIH30BaTh CBOWCTBA M3YYEHHBIX PACIIPEICICHUN ISl PEIICHUs 3a7ay;
3HaKOMCTBO C TOHSTHSIMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIeZIOBaHUH; YMEHHE TIPUBOJUTH TPHUMEPHI TPOSIBICHUS 3aKOHA
OONBIINX 4YHCET B TPUPOJHBIX W OOIIECTBEHHBIX SIBJICHUSAX, YMEHHE
OTIEPHPOBATH MOHATHAMHU: COUYETAHWE, MEPECTAHOBKA, YHCIO COYETAHWH,
YHCIO  TEpecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWe  NPUMEHATH
KOMOHMHATOpHBIE (DaKThl U PACCYKICHUS ISl PEUICHHS 3a/1a4; OlCHUBAThH
BEPOSITHOCTH PEAIbHBIX COOBITHI; COCTAaBISATh BEPOSTHOCTHYIO MOJIENb U

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh HOHATHUSMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YTJIa, MJIOCKUNA yrol, IBYrPaHHbINA
yroJi, TpEXTPaHHbIM Yroj, CKpeuMBaroluecs: npsMble, NapalieIbHOCTh U
HNEPIECHIUKYISIPHOCTh HPSIMBIX U IUIOCKOCTEH, Yrojl MEXIy MpSMbIMHU,
yroa MeXAy TMpsSMONH M IUIOCKOCTBIO, Yroll MEXIy IJIOCKOCTAMH,
paccTossHUe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HPSIMBIMU,
paccTosiHUE MEXIY IJIOCKOCTSIMM; YMEHHUE HCIOJIb30BaTh MpPU PEIICHUU
3a/a4 U3y4eHHbIe (DAKTHI U TEOPEMBbl INITAHUMETPUHU; YMEHHUE OIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIEro MHUpA; CTPOUTh MaTeMaTUYECKUE
MOJIETTM C TIOMOIIbIO TEOMETPUYECKHX MOHATUA U BEJIUYUH, pPElIaTh

CBsA3aHHBIC C HUMM IIPAKTHYCCKUC 3a/la4un

10

YMeHue omnepupoBaTh MOHATUAMU: IUIOIIATL (GUIYpbl, 00BEM GUrYpHI,
MHOTOI'PAaHHHK, MPAaBUJIbHBI MHOTOI'PDAaHHHUK, CEYEHHWE MHOTOTPAaHHHKA,
Ky0, napauienenurnes, Opu3Ma, NOUpamuaa, Qurypa M MOBEPXHOCTb
BpallleHHs], LUMIMHJIpP, KOHYyC, wap, cdepa, miomans chepbl, MI0MAIb
MIOBEPXHOCTU NHPaMUbL, MPHU3MBI, KOHyca, LMIUHIApa, 00BEM Kyoa,

OpsAMOYTOJIbHOTO IMapajlICJICIMIICaa, HNHUPpaMUIbl, IIPU3MbI, NUJIWHIpPA,
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KOHYyCa, I1apa, pa3BEPTKa IIOBEPXHOCTH, CEYCHUS KOHyca M LWIMHAPA,
NapajuleJIbHbIE OCH WM OCHOBAHHUIO, CEYEHUE Iapa, IUIOCKOCTD,
Kacaromasicsi cdeppl, LUWIMHIpPA, KOHYCa; yMEHHE CTPOUTh CEUYCHHUE
MHOTOTpaHHHKA, M300pakaTh MHOTOTPAaHHHUKH, (UTYpBl U TIOBEPXHOCTH
BpalICHUs, UX CEYEHUs, B TOM YHCJIE C IIOMOIIBIO 3JIEKTPOHHBIX CPEJCTB;
yYMEHHUE MPHUMEHATh CBOWCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIBHO
(GbopMynHpOBaTh OIpEEICHUS U3yd4aeMbIX (QUTYP, BBIABUTATh THIIOTE3HI O
CBOMCTBAaX M TMpPH3HAKAX T€OMETPUYECKUX (Uryp, 0OOCHOBHIBATH WM
OmnpoBepraTh MX; YMEHUE MPOBOJAUTH KilaccuPUKalUio GUryp 1o
pa3IUYHBIM [IPU3HAKaM, BBIIOJIHATh HEOOXOJUMbIE JIOTIOJIHUTEIbHbIE

MMOCTPOCHUS

11

VYMmenne ONICpUpOBATH IIOHATUSMU: JIBHUXKCHUC B IMPOCTPAHCTBCE,
MapajuIeNIbHBIN MMepeHOC, CHMMETPHUSl Ha IIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TpeoOpa3zoBaHue M0A00Ms, TONOOHBIE (UTYPHI; YMEHHE
pacrno3HaBaTh paBHble UM TOJOOHBIE (DUTYpHI, B TOM YHCJIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTypE; MCIIOIH30BaTh FT€OMETPUICCKHE OTHOIICHHSI TTPH
pelIeHUH 3a/la4y; HAaXOJWUTh T'€OMETPUUYECKHWE BEIMYMHBI (JUITMHA, YOI,
IJI0IA b, 00BEM) MPHU PEIICHUH 3a7ad U3 APYTrUX Y4eOHBIX MPEIMETOB U
W3 pEaJbHOM JKU3HHM, YMEHHE BBIYMCISATH TI'C€OMETPUYECKUE BETMYHHBI
(nmuHa, yrom, mmiomanas, OOBEM, IJIOMIAL TOBEPXHOCTH), HCIOJB3YS
M3y4YeHHbIE (OPMYyNIbl M METOJbI, B TOM YHMCIIE: IUIOIAb MMOBEPXHOCTU
nUpaMubl, MPU3MBI, KOHYCa, UWIMHIpA, IUIOmans cdepbl; 00bEM Kyoa,
OPSAMOYTOJbHOTO MapajuleNienunesia, MOUpaMUAbl, MPU3MBblL, UIHHIPA,

KOHYCa, [I1apa; yMEHHE HaX0IUTh OTHOIIEHHE 00bEMOB MOI0OHBIX (GUTYP

12

VYmenune OIICPHUPOBATL IIOHATHUAMHU: HPAMOYIOoJibHad CUCTCMA KOOPJAMUHAT,
BCKTOP, KOOPAWHATBI TOYKH, KOOPAWHATBI BCKTOpA, CyMMa BCKTOPOB,
IMPOU3BCACHHUC BCKTOpa Ha YHCIO, PA3JIOKCHHC BCKTOpa IIO 6a3Hcy,
CKaJLIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBEACHUC, YI'OJ MCKAY
BCKTOpaMHU; YMCHHUC HCIIOJIB30BATb BGKTOpHHﬁ n KOOp,Z[PIH&THLIfI MCTO

U PEIICHUA TCOMETPUYCCKUX 3a/1a4 U 3aJia4 JPYTIux y‘IC6HLIX peaAMETOB

13

YMmenue BLI6I/IpaTB MOAXOAAIINNH METOM I peuicHuA 3aaa4u; NTOHUMAHUC
3HAYUMOCTH MATEMATUKHW B HU3YYCHUU TPUPOAHBIX U O6H_ICCTBCHHI>IX
ImpoueccoB u HBHCHHﬁ; YMCHHUE pacClio3HaBaThb TIIPOSABIICHUC 3aKOHOB
MaTEMaTUKU B UCKYCCTBC, YMCHHUC IMMPUBOJAUTH ITPUMCPBI MAaTCMATUUCCKUX

OTKPBITUMA POCCUICKON U MUPOBOM MAaTeMAaTHUYECKOW HAyKU
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HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D

IO MATEMATHUKE

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yuciia ¥ BEIYMCIIEHUS
11 Harypaneublie u nensie uyncna. [Ipu3Haky qenuMoCTy HEIbIX YUCE
12 Panmonanenapie  uncina. OOBIKHOBEHHBIE U JIGCATUYHBIC JPOOH, TPOLCHTHI,
' OEeCKOHEUYHbIE MTEPHONYECKUE JpOoOH
13 Apudmernueckuil KOpeHb HaTypallbHOM creneHu. [leficTBus ¢ apugmeTnyeckuMu
' KOPHSIMH HATYPaITbHOU CTETICHH
14 Crenens ¢ 1enbpIM nokaszarenaem. CTeNeHb ¢ pallMOHaIbHBIM Moka3areneM. CBolcTBa
' CTETeHU
15 CuHyCc, KOCHMHYC M TaHI'€HC YMCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JlelictButenbHble  4Hucia. ApudmeTrndeckue omepanud ¢ JCHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIIa OKPYIJICHUS, PUKHUIKA U OI[CHKA
pe3ynbTaTa BRIYUCICHUN
1.8 IIpeoGpa3oBanue BLIPAKEHHI
1.9 KomruiekcHbie yncia
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHS
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpHUrOHOMETPHYECKHE YPABHEHHS
2.4 [TokazarenbHbie U JOrapuMUIECKIE YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppauroHaibHbIe HEPABEHCTBA
2.7 [TokaszarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYIMTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Martpuiia cuCTeMbl JMHEHHBIX ypaBHEeHUH. OnpeeTuTeb MaTPHIIbI
3 OyHKIMH U TpaduKH




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

3 ¢ynkuuu. Yérneie n HeuétHeie Gynkuuu. [lepuoanueckue GyHKIHHA
OOnacte ompesneneHuss W MHOXKECTBO 3HadeHWH ¢yHkiuu. Hymun ¢yHKIuu.
39 [IpoMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanOompliee ¥ HavMEHbIIEEe 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 CreneHHast (yHKIUS C HATypajdbHBIM M LeJbIM ToKaszareneM. EE cBoiicTBa u
. rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbBa. AcumnTorsl rpaduxoB QyHkuuil. CpoiicTBa  QyHKUHUH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUST IOCIEI0BATENLHOCTEN
3.8 ApudpmeTrrueckas ¥ reoMeTprudeckas mporpeccu. @opmyiia CII0KHBIX MPOIIEHTOB
4 Hauyasa MmaTeMaTH9IecKoro aHaamu3a
4.1 [IpousBonnas ¢pynkuuu. [IponsBoaHbIe 31€MEHTAPHBIX (YHKIIMMA
[IpuMeHeHre TNPOW3BOJHOW K HCCICAOBaHUIO (YHKIIMA HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoskaeHne HauOoJbIIero ¥ HauMEHbIEro 3HaYeHUs (YHKIUHM Ha
OTpe3Ke
4.3 [TepBooOpasnast. Murerpain
S MHoecTBa U JIOTHKA
5.1 MHOKecTBO, onepaliuy HaJl MHOKecTBaMHU. J{lnarpammsl Disiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OmnucarenbpHas CTATHCTHKA
6.2 BeposrHocTs
6.3 Kom6unaropuka
7 Teomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHs
7.5 KoopauHats! 1 BEKTOPBI
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLHECCA OBA3SATEJ/IBHBIE YYEBHBIE
MATEPHUAJIBI JJIAA YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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