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HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero o0pa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (opMuUpyeMoe NpU  U3YUYEHUU
oOy4YaromMUMHCS TMOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEeIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OINpPOBEpPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSI TIPU PELICHUM 3a]1ad €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYCHUH T'€OMETPHUH, KaK COCTaBISIONIEH MpeaMeTHo obnactu «MatemaTtuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHpIMH 3a7auyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIIOTCS:

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

(opMupoBaHUE NPEACTaBICHUS O IMPOCTPAHCTBEHHBIX (uUrypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(¢opmMupoBaHue  yMmMeHMs ~ BJaJAE€Thb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UI'ypax M HMX OCHOBHBIMU CBOICTBaMM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTAaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHs paclo3HaBaTh HA YepPTEKax, MOJEISIX U B pEabHOM
MHpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATHYECKOTO IOCTPOCHHS
MaTeMaTHUYECKUX Teopuid, (GHopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUU PACCYKICHUM;

dopMupoBaHuEe yMEHHUS BJIaJETh METOJAaMHU JI0KA3aTElIbCTB U AJITOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IMpHU



000CHOBaHUHM MaTEMATUUYCCKUX YTBEPKICHUN U POJIM aKCMOMATHUKH B TTPOBEICHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CIIOCOOHOCTEH O0YYarOIIMXCs, TIO3HABATEIILHOW aKTUBHOCTH, MCCIIETOBATEIIBCKIX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K U3YYCHHUIO TEOMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4EeOHBIX  MPEAMETOB, TMPOSIBICHUS  3aBUCUMOCTEH H  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBusaroTCsa: «lIpsAsMble W IUIOCKOCTH B TIPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COJIEPIKAaTEIbHBIM JUHUSAM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
pOrpaMMbl, pacrlpeeaéHHbIM IO TrojaM OO0y4YeHHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUUYECKUMU MOHSATUSIMH M HABBIKAMU TOCJICIOBATENBHO U MOCTYNATENbHO, C
cOOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus ans  guddepeHnmanuu  OOyYeHHS, TOCTPOCHHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymie mpodeccun, obecrieumBas IPEEMCTBEHHOCTb MEXTY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

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



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHSATHS  CTEpeoOMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpelluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
OpsIMbIE€ B POCTPAHCTBE, MAaPALIEILHOCTh TPEX NPSIMBIX, NapauIeIbHOCTh MPSIMON
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBa MapajuIeIbHOrO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEX1y MPSMBIMU B MpocTpaHCcTBE. [lapannenbHOCTh MIOCKOCTEN: MapasuieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, MapajuieNenunes,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpPSMblE MapaJJICIbHbIE U MEPHEHIUKYJISApPHbIE K IJIOCKOCTH,
NpU3HAK NEPHEHANKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MHpsMOil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  (GUrypbl Ha  IUIOCKOCTb.

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

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YIOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHbId U MHOTOTPAHHBIE YTJIBIL.
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.
Kparuaiimue mnyTd Ha TOBEPXHOCTH MHOTOrpaHHuka. Teopema OJiinepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM nupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKM: NMPABWJIBHAS NOpU3Ma U



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’ap, KyO. IlpencraBineHue o NPaBUIBHBIX MHOTOIPAHHHUKAX: OKTa’3Ap,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHON MOBEPXHOCTH MPSMOW MPU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTHM U TOBEPXHOCTH NPABWIBHOW NUPAMUBbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenunea, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPUS IPAaBUIBHOU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. IeHCTBUS C BEKTOPAMU: CIIOKECHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuiio mapaienenunena. Teopema O pasIoKEHUM BEKTOpa II0 TpEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOopa. CBA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHsATHSA: MWIMHAPUYECKAs TOBEPXHOCTh, KOHWYECKas TOBEPXHOCTD,
chepuueckasi TMOBEPXHOCTb, oOOpasylonue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHus Ha IiockocTu. Pa3BépTka munuHapa u kKoHyca. CuMmmetpus chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPHU3MBI, IMIIMHIAPA, TUPAMHUIbl U KoHyca. O0BEM Mmapa u M1apoBOTO
CerMeHTa.

KoMOuHanuy Tem BpamieHuss ¥ MHOTOTpaHHWKOB. [Ipw3ma, BmucaHHas B
MWINHAP, OMHCAaHHAs OKojJo unuiauHApa. Ilepecedyenme cdepbl u mapa c



mwiockocThio. Kacanue mapa u cdepsl miockoctbio. [loHsATHE MHOrorpaHHuMKa,
OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOIPAHHUK WM TEJO
BpallEHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IUIOMIaAb chepbl U e€ yJacTei.
[Togobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTHs. Pemenue 3agad Ha
IJIOCKOCTHU € UCTIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpallleHUs: CEUCHUS IHHAPA
(mapayienbHO M NEPIEHIUKYJISIPHO OCH), CEYeHHs KOHyca (mapajuieibHble
OCHOBAHUIO U MIPOXOASAIIUE Uepe3 BEPIINHY), CEUCHUS I1apa, METOAbl TOCTPOCHUS
CEUYECHMI: METOJ CJIeIOB, METOJ] BHYTPEHHEr0 NMPOEKTUPOBAHUS, METO/]| IepeHoca
CEKYILIEeH MIOCKOCTH.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omnepanuu  Haja  BeKTopamu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHaT B mpoctpaHcTBe. KoopaunaTel BekTopa. Paznoskenue BekTopa
no ©Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOA MPU PEHICHUH TeOMETPUYECKUX
3a/1ad.

JABuKEeHMSI B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHMH. Buasl JBWKEHWI: TapaulelbHBIA TIEpPEHOC,
LIEHTpalbHasl CHUMMETpPHS, 3€pKaJIbHAsT CUMMETpHUS, IMOBOPOT BOKPYT MPSIMOIl.
[Ipeobpazosanus nomoodus. [Ipssmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE 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 (BbIOOPBI, OMNPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKOW MaTeMaTHKH, [IEHHOCTHOE OTHOIICHHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEH poccUiickoro 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 OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpPMHPOBAHHOCTh yYMEHHUS MNPUMEHSATh MaTeMaTHYeCcKue 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 CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a]]a4 MaTEeMAaTHUYE€CKON HAaNPaBJIEHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHECHHE MaTEeMaTHYEeCKUX 3HAHUN IS pelieHusl 3agad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUsA HAyKH W OOIIECTBEHHOW  MPaKTUKH, TOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISATH MPOCKTHYH) M HCCIIEIOBATEIbCKYIO JEATEIbHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIHPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATENbHBIE, €IMHUYHBIC, YACTHBIC U 00IINE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYKICHHSI M BHIBOIHI,

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCkue 1eiCTBUA:

HCII0JIb30BaTh BOIPOCHl KaK MCCIIEIOBATEIbCKUA MHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodiIeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIHMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTH4eCcKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSATENIBHO (POpPMYIHUpPOBaTH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TAaHHBIX, HEOOXOJAUMBIX NJIsi OTBETa HA
BOMPOC U JJIsl pEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH WH(POPMAIMIO PA3TUYHBIX BHUJIOB H
dbopM mnpeacTaBiIeHUS;

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

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEeJIIMHA OOIIEHHUsSA, SCHO, TOYHO, I'PAMOTHO BBIpaXKaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUsS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMHI,
nmpoOJIeMBl, peIracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITIOUCK
pEIlIeHUs, COMOCTAaBIATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHKOB
nyanora, oOHapyXMBaTh Pa3jUyuMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
(dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPUMEHTA, UCCICIOBAHUA,
MPOEKTa, CaMOCTOSTEIBHO BBIOMpATh (OpMAT BBICTYIUICHUS C YYETOM 3ajad
Mpe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.



PerynsiTuBHBIe YHHBeEPCAJIbHbIE YUeOHbIE JAeiicTBUS

Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIIOCOO PEIIeHuUs C
yu4€TOM MMEIOLINXCSA PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C YYETOM HOBOM MH(pOpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHS
COBEpIIIAEMBIX JIEHCTBUI M MBICTUTEIBHBIX MPOIECCOB, UX PE3yIbTAaTOB, BIA/IETh
crnocobaMu CaMOMNPOBEPKH, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pelieHus
MaTeMaTUYeCKOW 3a/1auH;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB, IaHHBIX,
HaNJCHHBIX OMMNOOK, BBISIBJICHHBIX TPYIHOCTCH;

OILICHUBATh COOTBETCTBHUE PE3YNIbTATA IIEIH U YCIOBHIM, OOBSICHITH IPUINHBI
JTOCTY)KCHUS WU HEJAOCTHKECHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEJIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHONW W WHIVUBUIYIBHON
paboThl TpW pelIeHHH YYeOHBIX 3aJady, NPUHUMATh IeJlb COBMECTHOM
JeSTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBI pabOT, JOroBapuBaThcs, OOCYKIAaTh TWpOLECC U pe3yibTaT padoThI,
0000111aTh MHEHUS HECKOJIKUX JIIOJIEH;

y4acTBOBaTh B TPYNIOBHIX GopMax paboThl (0O0CYXIeHHUS, 0OMEH MHEHHI,
«MO3TOBbI€ IITYpPMB» W UWHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJMHUPOBATh CBOU JCUCTBHUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJa/Ja B OOIIMI MPOAYKT MO KPUTEPUAM, CHOPMYITHPOBAHHBIM
y4aCTHUKAMU B3aUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUU TIPH
pEIICHNH 337249 U MTPOBEICHUHA MaTEeMATHUECKUX PACCYKIACHUH;

e TMPHUMEHSATH AKCHOMBI CTEPEOMETPHH W CIEJCTBUS W3 HUX MPU PEIICHUH
T€OMETPUYECKUX 3a/1a4;

e KJIacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJNHO OIMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMA B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXKIY NPSIMOU W
TUIOCKOCTBIO;



CBOOOJIHO ONEPUPOBATH MOHATUSAMHU, CBI3aHHBIMU C MHOTOTPaHHUKAMU;
CBOOOJHO pACMO3HABaTh OCHOBHBIE BHAbl MHOTOTPAHHUKOB (IIPU3MA,
nupamua, NpsMOYTOJIbHBIN Napajiesnenunen, Kyo);

KJIacCU(UIMPOBATh  MHOTOTPAHHUKH,  BBIOMpass ~ OCHOBaHMS IS
KJ1accupuKaIuy;

CBOOOJHO  OMEpUpOBaTh MOHSATUSAMM, CBA3AHHBIMM C  CEUECHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

BBITNIOJHATD napajuieabHoe, LEHTPAJIbHOE 17§ OpPTOTOHAJIBHOE
IPOEKTUpPOBaHUE (UTYp HA IMJIOCKOCTb, BBINOJHATH M300pakeHus (uryp
Ha TUIOCKOCTH;

CTPOUTH CEYEHHUS] MHOTOIPAHHMKOB PA3TUYHBIMU METOAAMH, BBIMOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

BBIUMCISATh  IUIOIIAJM  TOBEPXHOCTEH  MHOTOTPAHHUKOB  (NIpU3Ma,
MUPaMHIa), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

CBOOOJTHO OIEPUPOBATH MOHITHUSIMU: CHUMMETPHUSI B MIPOCTPAHCTBE, LIEHTD,
OCb U TIUIOCKOCTh CHMMETPUHU, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUU
durypsr;

CBOOOJTHO OIEpPUPOBATH TOHITHSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

BBINIOJIHSTh AEHUCTBHS HaJl BEKTOPAMHU;

pemaTh 3aJayd Ha JOKa3aTeJbCTBO MAaTEMAaTHUYECKUX OTHOUIEHUW U
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IIpU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

OPUMEHATh NPOCTEUIINE MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;
U3BJIEKaTh, NIPEOOpPa3OBBIBATH M HHTEPIPETUPOBATH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaX, NPEICTaBICHHYIO Ha
yepTexax U pUCyHKax;

OPUMEHATh IOJYYEHHBIE 3HAHWA Ha T[PAaKTUKE: CpPaBHHUBATh U
AHAIM3UPOBATH PEAJbHBIE CUTYallMH, MPUMEHATH W3yYEHHBIE NOHATHUS B
npoliecce IMOHMCKa pEHIeHHs MaTeMaTHYecKd ChOopMyTHpPOBAHHOMN
npoOsieMbl, MOJIEIMPOBATh pPEabHbIE CUTYallMd Ha S3bIKE TE€OMETpHH,
UCCIIEI0BAaTh MOCTPOEHHBIE MOJENIH C UCIOJIB30BAHHEM I€OMETPHUUYECKHUX
NOHATUN MU TEOpeM, ammaparta aiareOpbl, peliaTh MpPakTUYECKHe 3aJadH,
CBSI3aHHBIE C HAXOXKJAECHUEM T€OMETPUUECKUX BEJIMUNH;

UMETh MPEACTABICHHUs] 00 OCHOBHBIX 3Tallax pPa3BUTUS TFEOMETPUM Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHS TEXHOJIOTHIA.



K xoniy 11 kinacca oOyvaromuiicst HAy4UTCS:

CBOOOJTHO OINEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C LWJIMHIPUYECKOM,
KOHMYECKOH U c(hEepuyecKoil MNOBEPXHOCTSAIMHU, OOBIACHATH CIOCOOBI
MOJTYYECHHUS;

OTIEPUPOBATH MOHATUSMHU, CBSI3aHHBIMM C TEJIaMU BpaIEHUS: IUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYYEHHUSI TEJ BPAILCHUS;

KJacCcU(UIUPOBATH B3AMMHOE PacIoiokeHue cephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAHHUKOB W TENl BpAIEHUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIA B chepy u
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TMOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

U300pakaTh H3ydaemble (UTYPHI, BBINOIHATH (BBIHOCHBIC) TIUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
POCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeICTaBICHHYIO Ha
YepTekax U pUCyHKaX;

CBOOOJTHO OMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
pemaTh TeOMETPUUECKUE 3a/1a4l HA BBIYUCIICHUE YTJIOB MEXAY MPSMBIMU
U IUIOCKOCTSIMU, BBIYMCIIEHHUE PACCTOSIHUW OT TOYKH [0 IUIOCKOCTH, B
L€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA TP PEIICHUY;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBIMIOJIHSITh H300paKEHUS] MHOTOTPAHHUKOB M TE€Jd BpallleHUs IpHU
NapajuyieIbHOM  NEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, peoOpa3oBaHus moa0o0us;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpAlCHUS: CEYEHUs LUINHIpA
(mapanienbHO Y NEPHEeHANKYISIPHO OCH), CEYEHHUs KOHYyca (MapasuiesibHbIe
OCHOBAHHIO U MPOXOSALINE YepPE3 BEPLIMHY ), CEUEHUS 11apa;



HCIIOJIB30BATh METOJBl IIOCTPOCHUS CEYCHUW: METOJ CIEA0B, METOJ
BHYTPEHHETO NIPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYIIEN TIIOCKOCTH;
JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSITh TeOMETpUYecKre (AKThI sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, NPEANONATalOINX HECKOJIBKO IIAaroB pELICHUs, €CIU YCIOBUSA
IPUMEHEHHUS 3aJ1aHbl B SIBHOW U HEABHOU dopme;

peumare 3aJadyd Ha J0Ka3aTeJbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATH MPOrPAMMHBIE CPEICTBA U BJIECKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELICHUH CTEPEOMETPUYECKUX 3aad;

MPUMEHATh  [OJIyYCHHbIE  3HAaHUS  HAa  MPAKTUKE:  CPAaBHUBATH,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSATUs, TEOPEMBI, CBOWCTBA B NPOLECCE IIOMCKA  PELICHUSA
MaTreMaTH4ecku  cpopMyiaupoBaHHOHW  MpoOJIEMBbl,  MOJEIUPOBATH
peabHBIE CHUTyallUM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATHh IMOCTPOCHHBIE
MOJIEJIM C HCHOJB30BAHUEM TE€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemath MPaKTHYECKHE 3aJlaud, CBSI3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEJIUYMH;

UMETh TPECTaBlIeHUs 00 OCHOBHBIX ATamax pa3BUTHS T'€OMETPUU Kak
COCTaBHOM YacTH (yHAaMEHTa Pa3BUTHUS TEXHOIOTUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NPOrpaMMmblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 Bsenenue B crepeoMeTpuio 18 1
9 B3anMHOe€ pacnosiokeHue npsiMbIX B g
MIPOCTPAHCTBE
3 [TapanienbHOCTh MPSAMBIX U TIOCKOCTEN B 10 1
MIPOCTPAHCTBE
4 HepneH)ImiynﬂpHOCTL MPSIMBIX U 20 1
IIJIOCKOCTEHN B IIPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 17 1
MHoOrorpaHHUKu 12
Bexkrtops! B mpocTpaHcTBe 12 1
8 HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIH .
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 5 0




11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
No 11/i1 HanmeHoBaHMe pa3je/ioB U TeM Kowrponsmoe  TpakTmseckse (uudgposbie)
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HJ;GHI:IG " 15 1
cUCTeMaTH3alus 3HaHUH
3 OO0BEM MHOTOTpaHHUKA 17
4 Tena Bpamenus 24 1
5 [Tmomaam moBepXHOCTH U 0OBEMBI 13 1
KPYTJIBIX TE
6 JIBrokeHUst 4
7 [ToBTOpEHwUE, O606H1€HI:IG u 14 1
cucTeMaTH3alys 3HaHUil
OBHIEE KOJIMYECTBO YACOB I10 ITPOT’PAMME 102 6 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[ToBTOpenue. [TonsaTs U TEOpEMBI
IIaHuMeTpun. Pemenue
IJIJAHUMETPUYECKUX 3a7a4

UcTopus pa3BuTus miaHUMETpUU U
crepeomeTpun. [loHsATUS cTepeoMeTpH:
TOYKa, MpsiMasi, MIIO0CKOCTh, TPOCTPAHCTBO.
OcHoBHbIE MpaBUiia U300paKEeHUS HA
PUCYHKE IIJIOCKOCTH, IMAPaLIEIbHbBIX
MPSIMBIX

[TonsTHE IepeceKaromMuXcs TPSIMON U
mwiockoctu. [loHsaTue nepecexaronuxcs
miockoctel. [lomynpocTpancTBo

AKCHOMBI CTepEeOMETPHUH

CJ'IC,Z[CTBI/ISI U3 aKCHOM

CBolicTBa B3aMMHOTI'O PacCIIOJIOKCHUA
TOYCK, IIPAMBIX U IUIOCKOCTEH B
IIpOCTPaHCTBC. Crioco6n1 3aJIlaHuA IIPAMBIX
U INIOCKOCTEH B IMPOCTPAHCTBE

[IpencraBineHus 0 MHOTOTpaHHUKAX.
N306pakeHne MHOTOTPaHHUKOB Ha
pUCYHKaX




HauanbHble cBeieHHs 0 KyOe, mupamMue u
IIpU3ME, UX MOJEIU U Pa3BEPTKU

[lonsiTne ceyeHnss MHOTOTpaHHHKA.
Bo3MosxHBIE CEUeHHS B TUPaMUIaX U
npu3max. M300paxkeHne ceueHuit
(packpaiuBaHue CEYCHHUI pa3HbIMU
LBETaMH)

10

Terpasap. [locTpoenue ceuenuii B
TeTpaspe o TpEM ToUKaM Ha pEdpax.
Co31aHne BEIHOCHBIX YEPTEKEN U 3aIMUCHh
IaroB MOCTPOECHUS

11

[TocTpoenue B TeTpasape ceUeHUH,
MPOXOAIIHNX Yepe3 pedpo

12

[TocTpoenue B TeTpasApe CEUEHUN Mo
3aJJaHHBIM YCIIOBUSM

13

[TocTpoenune ceuenuii B Kyoe, IpsiMoM
napajuiesienunesie mo TpéM ToYkam Ha
pébpax

14

[Toctpoenue B kyOe, mpsiMoM
napaiesIenureie CCYCHUH, IPOXOIAIINX
yepe3 pedpo

15

[TocTpoenue B kybde, mpsiMoM
napajuieNienumne/ie CeYeHUi Mo 3aJaHHbIM
YCIOBUSIM

16

IIpuMeHeHre CBOWUCTB MepeceyeHu i
IPSAAMBIX U IJIOCKOCTEH, INIOCKOCTEN IS
MOCTPOEHHSI CEYEeHUH (METO/] CIIe/IOB)

17

[TocTpoenue ceuenuil B TeTpasipe,




MPSIMOYTOJILHOM IMapasuielienumeie, Kyoe
10 33JJaHHOM NIPSAMOW U TOYKE BHE €€

18

KonTtponeHas padora Ne 1 mo teme
"BBenenue B crepeomerpuro”

19

B3anMHOe€ pacnosiokeHue npsiMbIX B
npocrtpaHctse. [lepecekaromuecs,
napajuiesibHble, CKpEeIIUBaIOIINeCs MPsIMBbIE.
Omnpenenenus

20

Tlousttue nmapajijiCJIbHBIX NPAMBIX B
npocTpancTBe. [lapanienbHpie OTPe3KH.
Teopema o CyleCTBOBAaHUU U
€MHCTBEHHOCTH IIPSIMOM, IMapajuIeIbHON
JTAHHOM, MPOXO/ISIIEH Yepe3 JaHHYIO
Touky. JleMMa o nepeceueHnun
MapajuIeIbHbIX MPSMBIX IIOCKOCTHIO

21

[TapannensHOCTH TPEX TIpsAMBIX. Teopema o
TpEX MapaiedbHbIX MPSIMBIX

22

[TapannensHOE TPOSKTUPOBAHHKE.
OCHOBHBIE CBOMCTBA NapalIeIbHOTO
npoekTupoBanus. M300paxkeHne pasHbIX
¢buryp B napauienbHON IPOSKIUN

23

CkpemuBaroniuecs npsimeie. Teopema o
CKpeIMBAIOIIUXCS MPpsAMBIX. [Ipu3Hak
CKPEIIUBAIOIIMNXCS MPSAMBIX

24

33)13‘11/[ Ha J0Ka3aTCJIbCTBO U




UCCIIEI0OBAHUE, CBS3aHHBIE C
PacCIIOJIOKEHUEM IIPSIMBIX B IIPOCTPAHCTBE

25

VYTl ¢ COHANPAaBICHHBIMU CTOPOHAMH.
YroJ1 MeXK 1y IPSAMBIMU B IIPOCTPAHCTBE

26

[HeHTpansHOE NPOEKTUPOBAHNE

27

[TapamienpHOCTE IPSAMOM M IUNIOCKOCTH B
npocTtpaHcTse. [Ipu3Hak napanienasHOCTH
psIMOM M TiockocTh. CBoMCTBA
MapajuIeIbHOCTH MPSMON U TJIOCKOCTH

28

FeOMeTpI/I'-IeCKI/Ie 3a1a4u Ha BBIYHUCIICHUC U
JI0Ka3aTeIbCTBO, CBSI3AHHBIC C
MapaIeIbHOCTBIO IPSIMBIX | IJIOCKOCTEH B
MPOCTPAHCTBE

29

[TocTpoeHnue ceyeHns MHOTOIpaHHUKA,
MIPOXOIALIET0 Yepe3 AaHHYIO MPSMYIO Ha
YepTexe U MapajlyIeIbHOIO APYron NpaMoit

30

[TapannensHoCcTh MIOCKOCTEN. [IpH3HAKK
MapauiebHOCTH JBYX IIOCKOCTEH

31

TeopeMa O MMapaJuICJIbHOCTH U
CAMHCTBCHHOCTH IINIOCKOCTH, HpOXO,I[HH.ICﬁ
4YCpe3 TOUKY, HC ITPUHAMJICIKAITYIO JTaHHOU
IUIOCKOCTH U CIEACTBUS U3 HEE

32

CBoiicTBO napaJiiCJIbHBIX IUIOCKOCTEH O




NapajjIeIbHOCTH IIPAMBIX IIEPECEYCHUS IIPU
NEPCCCUCHUH ABYX MapaJlJICJIbHBIX
IIJIOCKOCTEHN TPEThen

33

CpoiicTBa napajuieabHbIX MNIOCKOCTEN: 00
OTPE3Kax MapaJlJICIbHBIX IMMPSAMBIX,
3aKIIFOYEHHBIX MEXKAY MapalyIeIbHBIMU
IJIOCKOCTSIMU; O MIEPECEUCHHUH MPSAMOM
ABYMA TapaJlJICIbHBIMU IIJIOCKOCTAMUA

34

CpoiicTBa Ky0a U IpSIMOYT0JIbHOTO
napajuienenunena. [Ipumenenue cBoiicTs
MapaIETbHOCTH TUIOCKOCTEM ISt
MOCTPOCHHUSI CEYEHHM KyOa 1
napajuiesIenune1a

35

BrrunciieHue OTHOIIEHUN JTUH OTPE3KOB,
Ha KOTOPBIE TJIOCKOCTh CEUEHHUs pa3OnuBacT
TO WJIM HHOE PeOpo

36

KontponsHas padota Ne 2 o reme
"B3zanMHO€ pacnosiokeHue NpAMbIX U
MJIOCKOCTEHN B IPOCTPAHCTBE.
[TapanienbHOCTh MPSMBIX U TIOCKOCTEN B
npocrpanctae"

37

[lepnieniuKynsapHbIE MPSIMBIC B
npocTpancte. [lapannenbHbie TpsMble,
MEePIEHIUKYIISPHBIE K TNIOCKOCTH

38

HpI/IMeHeHI/IC napaJiuiCJIbHOCTU MPAMBIX,




NIEPIEHIUKYJIAPHBIX K IUIOCKOCTH IIpU
PELICHNH 33]1a4 U JOKAa3aTeIIbCTBAX

[lepneHIUKyYISIPHOCTD NPSAMOU U
IJIOCKOCTH. [IpU3HaKk neprneHuKyIsspHOCTH

39
IPSIMOM U TUIOCKOCTH
TeopeMa o CyllIeCTBOBAaHUU U
€AVMHCTBEHHOCTH IIPSIMOM, MMPOXOAIIEH

40 4yepe3 TOUKY ITPOCTPAHCTBA U
MEPIEHIUKYISIPHON K TUIOCKOCTH
[IpuMeHeHne neprneH MKy pHOCTH
MPSIMOM M TUVIOCKOCTH B MHOTOTPaHHUKAX

41 IIpU PELICHUH 33/1a4 U B X0JI€
JI0Ka3aTeIbCTB

42 [lepnenuKynsip ¥ HaKJIOHHAS
[TocTpoenue neprneHuKymspa U3 TOUYKH Ha

43 npsamyto. [locTpoenne nepneHauKyaspHbIX
MPSIMOM U TUIOCKOCTHU
Pewrenue 3aau o neprneHIMKyIsIPHOCTH

44 MPSIMOM K IJIOCKOCTH

45 TeopeMa o0 TpEX nepneHAUKYIsSIpax
Teopema, oOpaTHas TeopeMe 0 TPEX

46 MEePIEHIUKYIIApax

47 IIpumenenne TeopeMsl 0 TPEX




NEPIEHIUKYJIApax IIPYU PELICHUN 3a/1a4 Ha
BBIYUCIICHUE

[IpuMeHeHne TeopeMBI 0 TPEX

48 MEPIEeHIUKYIIApaxX MPU PELICHUH 3a/1a4 Ha
JI0Ka3aTeNbCTBO
Yroa Mmexay CKpelBaroIMMUCS

49 MPSIMBIMH
[Touck neprneHauKyaSIpHBIX MPSIMBIX C

50 MTOMOIIBIO EPIIEHIUKYISPHBIX MIIOCKOCTEH

51 OpTtoroHanbHOE IPOEKTUPOBAHNE
[TocTpoenune ceuenuii Kyoa, MPU3MBI C

52 MIOMOIIIbIO OPTOIOHAIBHOM MPOEKINH
[Toctpoenne ceueHuit MpaBUIbLHOM

53 MUPaMUbI C IOMOILBIO OPTOrOHAJIBHON
IIPOEKIUH
CummeTpus B IPOCTPAHCTBE OTHOCUTENIBHO

54 iockoctu. [InockocTu cummeTpuii B
MHOTOI'paHHHKaX
Pemienue 3a1a4 no reme

55 "IlepneH IMKYISPHOCTD NPSAMBIX U
miockocTei”

56 KonTtponpHas padota Ne 3 o teme

"[lepneHIUKYISIPHOCTD NPSMBIX B




npocrpaHcTae”

Paccrosaue oT TOUKH J0 IIITIOCKOCTH

o7
PaccrosHue oT npsiMoit 10 napayienbHON
58 el IIOCKOCTH. PaccrosHue mexay
napajuiebHBIMU IJIOCKOCTAMU
PaccrostHue Mex 1y CKpeluBaouMucs
59 MIPSIMBIMU
Brruncnenue paccTosHUN MEX1y TOUKOU U
60 IJIOCKOCTBIO, IPSIMOM U TJIOCKOCTHIO,
MEXAY MIOCKOCTSIMHU
61 Yroa mexay npsaMoi U MI0CKOCThIO
JByrpanHbiii yroj. CBOMCTBO JIMHEWMHBIX
62 YIJIOB JIBYTPAHHOTI'O yria
Yros Mexay AByMs IIOCKOCTSIMHU.
63 [lepnenauKynsipHbIE MIJIOCKOCTH
[Ipu3Hak nepneHANKyIIPHOCTH ABYX
64 IIJIOCKOCTEM
Teopema o psiMOil mepeceyeHus: IByX
65 IJIOCKOCTEN MEPNEHAUKYISIPHBIX TPEThEN
IJIOCKOCTH
66 CBoiicTBa B3aMIMHO MEPIEHIUKYISIPHBIX




IJIOCKOCTEN

67

[IpsimoyronbpHbIN Napauienenunesn; Kyo;
U3MEPEHUS, CBOMCTBA IIPAMOYTOJIBHOTO
napajuiesIenune1a

68

Teopema 0 AuaroHany MpMOYroabHOTO
napajuieJIenuIes1a v CiIeCTBUE U3 Hee

69

TpéXrpanHblid yroj, HEpaBeHCTBA JIs
TpéxrpaHHbIX yrioB. Teopema [Iudaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JIJIsI
TPEXTPAHHOTO yria

70

TpéXrpaHHbIi yroji, HEpaBeHCTBA JJIs
TPEXTPAaHHBIX YIIIOB

71

Teopema ITudaropa, TeopemMbl KOCHHYCOB 1
CUHYCOB JIs1 TPEXTPAHHOTO yIia

72

Pemrenue 3agay mo reme "Yribl U
paccrosiHus"

73

KontponsHas padora Ne 4 o Teme "Vl
U paccTtosiHus"

74

[ToHsiTHEe MHOTOTpaHHUKA, OCHOBHBIE
3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIE U
HEBBINYKJIbIE MHOTOTPAHHUKH; pa3BEPTKa
MHOTOrpaHHuka. Teopema Oiinepa i
BBIMTYKJIOT'O MHOTOTpaHHUKA




[Inpamua u e€ snementsl. lIpaBunbHas
nupamuaa. Anopema. CBoiicTBa

75
MIPU3HAKY TPABUIILHON MHPAMMUJIBI
Terpasap. [IpaBunbHbINA TETpaAdIP.

76 [IpssMoyronpHas nupamuaa. Y ceyéHHas
nupamujaa. N-yronbHasi nupamuaa
[Tnomaas OOKOBOM M MOTHON MOBEPXHOCTU
NpaBWIbHOM upaMubl. [Inomans

7 OOKOBOH U MOJIHON MOBEPXHOCTH
MIPAaBUJILHON YCEYEHHON MUPAMUIBI

78 Brrunicnenue 31eMeHTOB MUPaMuIbl
[Tpusma u e€ snementsl. [Ipsmas u
npaBuibHast pu3Mebl. Ky0.

79 [Tapannenenunen, npsMOyroJbHbII
rapajuieJIenuIe] 1 €ro CBOMCTBa

80 Haknonnas nmpuzma. N-yronpHas npuzma
[Tnomaas 60OKOBOYM M MOTHOM MOBEPXHOCTH
MpaBUWIbHOM Mpu3Mbl. [lnomans 60xoBoi 1

81 MOJIHOM MOBEPXHOCTH MPABUIIHHOM
HaKJIOHHOHM IIPU3MBI

82 Brruncnenue 31€MEHTOB TPU3MBI

83 [IpencraBnenue o npaBUIbHBIX

MHOTOI'paHHHUKAaXx: HpaBHJ’IBHHfI TCTpas’ap,




OKTadIp, rekca’ap (Ky0), 1oeKa’ap u
ukocasp. LlenTp, och, MIOCKOCTH
CUMMCTPUHU MHOT'OT'PAaHHHKA

84

DJIEMEHTHI IIEHTPAIILHOM, OCEBOU U
3epKaJIbHON CHMMETPHH B TUPAMUJIAX,
napajuieNienuIe/1ax, MPaBuIbHBIX
MHOTOTPaHHUKAX

85

Kparuaiinme nyty Ha NOBEpXHOCTH
MHoTrorpanHuka. Komounanuu
MHOTOTPaHHUKOB

86

BekTop Ha MIIOCKOCTH U B MPOCTPAHCTBE.
Komnnuneapnsie BekTopbl. COHaNpaBiIeHHbIE
Y MIPOTHUBOIOJIOKHO HAIIPABJICHHbBIE
BEKTOpBI. Moaynb BekTopa. PaBeHCTBO
BekTOpoB. HyneBoii BekTop

87

CrnoxeHue ¥ BBIYUTAaHUE BEKTOPOB.
CaoiictBa cioxxenusi. CyMMa HECKOJIbKHUX
BeKTOPOB. [IpaBuiio MHOrOYroJibHUKA

88

YMHOKEHHE BEKTOpa Ha YUCJIO U €0
CBOMCTBA

89

KommnnanapHueie Bektopsl. [Ipu3nax
KOMIUTAHAPHOCTH TPEX BEKTOPOB.
PasnoxxeHue BeKTOpa 10 TPEM
HEKOMIUTAHAPHBIM BeKTopaM. IIpaBuio




Imapajiiejacnuicaa

[IpuMeHeHnne npaBuil JEUCTBUN €

90 BEKTOpaMH IpU PELICHUHU 33]a4
VYron mexay Bekropamu. Onpenenenue
9 CKaJISIPHOTO IIPOU3BE/ICHUS] BEKTOPOB
CBoiicTBa CKaJIspHOTO MPOU3BEICHUS
92 BeKTOpOB. [IpH3HaK nepneHuKyaspHOCTH
JIBYX BEKTOPOB
[IpuMeHeHne CBOWCTB CKAJISIPHOTO
93 MIPOU3BEACHUS BEKTOPOB MPH peIIeHUN
3a/1a4 Ha JJ0Ka3aTeJIbCTBO
Brruncnenue yria Mexy BeKTOpaMu B
94 MIPOCTPAHCTBE
[IpumeHeHre BEKTOPOB ISl BBIYMCIICHUS
95 YIJI0B MEXKIY IPSAMBIMU U TIIOCKOCTAMHU
Pemenue 3agau no reme "BekTopsl B
96 npocrpanctae"
KontponsHas padora Ne 5 o teme
97 "MHororpanHuku. BekTopsl B
nmpocTpaHcTae”
98 Koppexkuust 3nanuii
99 IToBTOpenue. [lapannenbHOCTD U




MEPIEHIUKYIIIPHOCTD B IIPOCTPAHCTBE

[ToBTOpenue. PacctosiHus B mpocTpaHCTBE

100 1
IToBTOpenue. Muororpannuku. [1nomanu
101 IIOBEPXHOCTEH 1
102 O060011eHre U cucTeMaTu3alys 3HaHUM 1
OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOTPAMME




11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
Mara uudposbie
Ne i/ Tema ypoka Konrpoasubie | IlpakTuuyeckue
Bcero H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcnbl
[IpsimoyrosnbpHas cucteMa KOOpAWHAT B
npoctpancTBe. KoopauHaThl TOUKH.
1 Koopaunats! BexTopa. Paznoxenue 1
BEKTOpa 1o 6a3ucy
2 JleiicTBHs Ha/l BEKTOpPAMH B KOOpAMHATAaX 1
®dopmyna pacCTOSHUS MEXKIY IBYMS
TOYKaMH. Berynciienne 1IMHbl BEKTOPA 10
3 ero koopauHaraM. KoopauHatel cepearHbl 1
OTpe3Ka
CkansipHO€ NTPOU3BENCHNE BEKTOPOB B
4 KOOpJIUHaTax 1
YpaBHEHME IIIIOCKOCTH, HOPMaJIb K
5 IIJIOCKOCTH 1
dopmyna pacCTOSAHHS OT TOUKH JI0
6 IJIOCKOCTH B KOOPAMHATAX 1
7 YpaBHEHME IIJIOCKOCTH B OTPE3KAX 1
3 YpaBHEHHUS NPAMOU: IPOXOIALICH Yepes 1

JABC TOYKH, npoxonﬂmeﬁ 4Cepe3 TOUYKY




[apajulesIbHO HAMPABJISAIOIIEMY BEKTOPY;
npsiMasi KaK [epeceueHue JIByX IN0CKOCTEN

[IpuMeHeHne ypaBHEHUN IPSIMON U

9 IJIOCKOCTH MU PELICHUH 3a/1a4
Brruucnenue yriia Mexy npsMbIMH U

10 IJIOCKOCTSIMU B MHOTOTpaHHUKAX
AHAJIIUTUYECKHE METOBI pacuéra yria

11 MEXTy IPSMBIMA B MHOTOTpaHHUKAX
AHAJIUTUYECKHE METObI pacuéra yria

12 MEXAY TIOCKOCTSIMU B MHOTOTPaHHUKAX

13 BektopHoe npousBeeHnE U €ro CBOMCTBA
[IpumeHeHre BEKTOPHOTO MTPOU3BEIEHUS K

14 PELICHUIO 3a/1a4
KonTtponpHas padorta Ne 1 o teme

15 "Ananutnueckas reometTpus”
[TocTpoenue ceueHwuii B TeTpaspe,

16 napajuieNienumnesie
[TapannenpHble NPSMBIE U TUIOCKOCTH.
[TocTpoeHue ceueHmii ¢ UCII0Ib30BAHUEM

17 napajieIbHOCTH pEOep U/UiH IpaHei.

ITocTpoeHue ceueHui 1o yCIOBHUIO
NapajIeIbHOCTH




CeueHust MHOTOIPaHHUKOB. Teopemsl 0

18 [IEPECEUEHUH MPSAMBIX U IJIOCKOCTEN
[TocTpoenue ceueHnli MHOTOIPAaHHUKOB
19 METO/IOM CJIEZIOB
20 Merton cie1oB pu NOCTPOEHUH CEUEHUN
[TocTpoeHne ceueHuit METOIOM
21 BHYTPEHHETO MPOEKTUPOBAHMUS
[TocTpoeHue ceueHuii METOIOM MepeHoca
22 CEKYIIEH MIOCKOCTH
[TocTpoeHne ceueHuit ¢ UCMOIb30BaHUEM
23 CUMMETPUU MHOTOTPaHHHKA
[TocTpoenne ceuennii KOMOMHUPOBAHHBIM
24 METOJI0M
Brruncnenue miomaay noBepxXHoCTH
25 MHOTOTpaHHUKA
Brruncnenue miomany ceueHus
26 MHOTOTpaHHUKA
Brruncnenue miomanu ceueHus
27 MHOTOI'PaHHHUKA C IPUMEHEHUEM OJ00MHS.
Pa3pe3anue Ha yacTu
28 Brruncnenue paccTosiHAl B




MHOT'OIrpaHHUKax aHaJIMTUYCCKUM MCTOAOM

Breraucnenune YIJIOB B MHOT'OIpaHHUKaAx

29 AHATUTUYECKUM METOJIOM
KonTtposnsHast padota Ne 2 o teme
30 "[loBTOpEHNE: MHOTOTPaHHUKH, CEYEHHUSI
MHOTOTpPaHHUKOB"
[Tonstre 06b€Ma Tena. OCHOBHBIE
31 CBOMCTBa 0OBEMOB TEI
3amgaun 00 yaBOEHUHU Ky0a, O KBaJApaType
32 Ky0a, O TpUCEKILIUHU yriia
33 OO6BEM MPAMOYTOJILHOTO MapajuieNenunena
34 O06BEM TPaBUIILHOM MPSIMON TTPU3MBI
35 O0BEM TIPSIMOI TPU3MBI
36 Brruncnenuem o6béMa npsMoi Ipu3Mbl
[Ipuknanueie 3a1a4u, CBsI3aHHBIE C
37 00BEMOM MPSAMOI IPU3MBI
O6béM mpaBmibHOM pamuabl. O0BEM
38 MIAPAMHU/IBI
39 O0BEM yceu€HHOM MUPaMHU/IBI

40

O0BEM cOCTaBHBIX MHOTOTPAaHHUKOB




41

Brruncnenue 00b6MOB MHOTOTPAHHHUKOB C
IIOMOIIIBIO ONPEEIEHHOrO UHTETpasa

42

Brruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéHHoro uurerpana. OobpEm
HAaKJIOHHOHN IIPU3MBI

43

Brruucinenne 00bEMOB TEN ¢ IOMOIIBIO
onpenenéHHoro uuterpana. OobpEm
HI/IpaMI/II[I)I

44

OTtHomeHne 00BEMOB TUPAMUJL C OOIIIUM
YIJIOM

45

CooTHoieHus Mexay 00bEMaMu
OTOOHBIX TEI

46

[Ipumenenne metos1a 00BEMOB ISt
HaX0XJCHUS PAaCCTOSHUM WK YIIIOB

47

KonTtponsnas padota Ne 3 o reme "O0bEM
MHOTOrpaHHuKa"

48

HunuHaprdeckas TOBEPXHOCTb,
oOpa3ymolne HUIHHIPUIECKON
MMOBEPXHOCTH, OCh IIMJIHHAPUICCKOMN
MMOBEPXHOCTHU

49

Hunuuap u ero snementsl. M3o00paxenue
LMJIMH/PA HA IIOCKOCTH. Pa3BépTka
LUINHIpA




Brrunciaenue 31eMEHTOB HUJInHApa

50
[InockocTs, Kacaromascs HUINHAPA.

51 Ceuenus nununapa. [nomans 60KOBOM U
IIOJIHOM MOBEPXHOCTH LIUIMHJIpA
[TocTpoenne ceyeHnii HUIUHAPA.

52 [IpuknanHeie 3a1a4u, CBSI3aHHbIE C
LHMIHHAPOM
Konndeckas moBepXHOCTh, 00pa3yromniue

53 KOHHUYECKOW MOBEPXHOCTH, OCh U BEPILINHA
KOHUYECKOUW MOBEPXHOCTH
Konyc u ero anementsl. 300paxenue

54 KOHYCa Ha INIOCKOCTH. Pa3BépTKa KoHyca

55 Beruncnenue 31eMEHTOB KOHYyca
IInockocts, Kacaromasics koHyca. Ceuenus

56 koHyca. [lomaas 60KOBOM M TOJTHOK
IIOBEPXHOCTU KOHYCa
Y CeuEHHBIN KOHYC U €r0 2JIEMEHTHI.

57 [Tnomaas OOKOBOM U MOJIHOMN MOBEPXHOCTH
YCEUEHHOTO KOHYyca
ITocTpoenue ceuennii konyca. [Ipuxinannsie

58 3a/1a4M, CBSI3aHHBIE C KOHYCOM

59 Hlap, cdepa u ux snementsl. M306pakeHue




cdepsl, 1mapa Ha TIOCKOCTH

60

VYpaBuenue chepol. CummeTpust chepsl U
mapa

61

BsaumHoe pacnonoxenue chepsl u
IJIOCKOCTH, JIBYX cep.

62

Kacarenbnast minockocts k cepe. Ceuenus

rapa

63

[Tmomane chepor

64

Yacrtu mapa: mapoBOd CETMEHT, IIapOBOM

CJI0M ¥ mapoBoil cextop. [1nomanp
TTOBEPXHOCTH IIAPOBOTO CETMEHTA.
[Inomane maposoro cinost. [lnomans
MMOBEPXHOCTH MIAPOBOTO CEKTOpa

65

Pemenue 3a1ay Ha 10Ka3aTeNbCTBO U
BBIYHCIICHUS, CBSI3aHHBIE CO chepoil u
1apoM, MOCTPOECHUEM UX CEUCHUN
IJIOCKOCTBIO

66

[TpuknaaHbie 3a7a4u, CBSI3aHHBIEC CO
ctepoii u mapom

67

MHororpaHHHK, BIIUCaHHBIA B chepy u
OTMCAHHBIN 0KOJIO Chepsl

68

Cdepa, BucanHast B TeJI0 BpallleHUs




KomOunamuu ten BpaieHus u

69 MHOTOTPaHHUKOB
70 KoMOuHaru tem BpanieHus
KonTtposneHas padora Ne 4 o teme "Tena u
71 MIOBEPXHOCTHU BpalieHus"
O6bem mmumuHApa. Teopema 06 00bEMeE
72 MPSIMOTO IAJTUHJIPA
[Ipuknanueie 3a1a4u, CBSI3aHHBIE C
73 BBIYUCIICHUEM 00BEMA TUITMHIPA
74 O06BEM KOHYCa
Boruncnenue 00bEMOB Tel ¢ TOMOUIbIO
75 onpenenénHoro uHTerpaita. O0bpéM KoHyca
76 O0BEM yceu€HHOTO KOHYyCca
[Ipuknanueie 3a1a4u, CBsI3aHHBIE C
7 BBIYHCIIEHUEM 00bEMa KOHYCa
78 O6béMm mapa. Teopema 06 00bEMe 11apa
OO0BEM 1IapoBOTO CEKTOPA, IIAPOBOTO
79 CErMEeHTa, IIapOBOTO CJIOS
Brruncnenue 00bEMOB 111apa, mapoBoro
80

CCTMCHTA U MIapOBOT'0 CCKTOpa




81

[TogoGHBIE TeNla B TPOCTPAHCTBE.
N3menenne o0bEMa U IO TN TIPH
noxooun

82

Pemenne 3amad, CBI3aHHBIX C
BBIYUCIICHHEM 00BEMOB TEJI U ILIOIIA e
IIOBEPXHOCTEH

83

Pemenne MPUKIIAJHBIX 3a71a4, CBA3aHHBIX C
BBIYMCIIEHUEM 00bEMa Tesa BpallleHus

84

Kontpomnsnas padota Ne 5 o teme
"[Tmommaan MOBEpXHOCTH U 0OBEMBI
KpYyTJbIX Ten"

85

JIBmwxenust mpoctpancTBa. OTOOpaKeHHMS.
JIBmxeHust u paBeHCTBO puryp. O0mme
CBOMCTBA JIBIDKCHUH

86

Bupl 1BukeHMil: napauiesibHbIN HEPEeHoC,
LIEHTpaJIbHasl CHMMETPHS, 3epKaJIbHAS
CUMMETpPHS, IOBOPOT BOKPYT MPSMOA.
CBOJiCTBa IBMKEHUI

87

[Togo6ue uryp B mpocTpaHCTBE.
[IpeoOpazoBanus noxoous. Ipsamas u
cdepa Diinepa

88

T'omoretns. CBolicTBa TOMOTETUH
MIPOCTPAHCTBA




[ToBTopenue. I1apamienbHOCTD 1
MEePIEHIUKYIISIPHOCTD B IPOCTPAHCTBE.

89 [TapannenpsHO€ U OPTOrOHAIIBHOE
MPOEKTUPOBAHUE
[ToBTOpEeHne. MHOrOTpaHHUKU: JIEMEHTHI,
90 CBOMCTBA, IIJIOIIAIN IOBEPXHOCTEH,
00BEMBI
[ToBTOopenue. Tena BpanieHust: 3JIEMEHTHI,
91 CBOMCTBA, IJIOMIAN TOBEPXHOCTEM,
00BEMBI
[ToBTOpenue. [locTpoenue ceuennii B
92 TETpa’Ipe U NapalyIeseuIe e
93 Hrorosas koHTpoJbHAs paboTa
[ToBTOpeHue. Boruncnenue 3J1eMeHTOB
94 MHOT'OTPaHHUKOB B IPAKTHKO-
OPHEHTHUPOBAHHBIX 3aJa4ax
[ToBTOpeHue. Beruuciaenue 31eMEHTOB T
95 BpallEHUs B IPAKTUKO-OPUEHTUPOBAHHBIX
3a1ayax
[ToBTopenue. [TocTpoeHue ceueHuit
96 BCIIOMOTaTEIbHBIMA METOJaMU
97 [ToBTOpeHnue. BeruucneHue yriioB u

pacCTOSIHUM € TIOMOILIBIO TOHATUN




IIaHUMETPUU

98

[ToBTOpenue. Beruncinenue yrios u
PACCTOSHUM C IIOMOILIBIO METO1A
KOOpAMHAT

99

[ToBTOpenue. [Ilpumenenune metona
00BEMOB ISl HAXO0KJIEHUS PACCTOSIHUN MU
YIJIOB

100

[ToBTOpenue. [IpumeneHne napamiebHOrO
1 OPTOTOHAJIBHOTO IMMPOCKTUPOBAHUA IJIA
HaXO0XJICHUA JJIUH U YI'JIOB

101

[ToBTOpenue. [IpumeHeHne BEKTOPHOTO
IIPOU3BEACHHUS Ul BBIYMCICHUN B
CTEPEOMETPUYECKUX 3a1a4ax

102

Hcropust pa3BuTHS CTEPEOMETPHH KaK
HayKH U €€ poJib B Pa3BUTHH COBPEMEHHBIX
WH)XECHEPHBIX U KOMITHIOTEPHBIX
TEXHOJIOT Uit

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro 0o1ero 06pa3oBaHus
pe3yJabTaTa
7 I'eomerpus
7.1 OrnepupoBaTh MOHIATHAMU: TOUKA, MPAMAsi, IIIOCKOCTh
79 [IpuMeHSITh aKCHOMBI CTEPEOMETPHH W CICICTBUS M3 HUX MPU PEIICHUN
' reOMETPHUYECKHUX 33129
73 OnepupoBaTh MOHATHSIMH: MapPAJUICTLHOCTh U MEPICHIUKYISPHOCTH
' MPSIMBIX U TJIOCKOCTEH
74 KnaccnpumupoBaTh B3auMHOE pPAcCIOIOKEHHE TPSAMBIX M TUIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: JABYI'PAHHBIA YroJ, TPAaHU JABYIPAHHOTO yTJa,
7.5 pedpo IBYrpaHHOrO yria, JUHEHHBIN yroia JIBYrpaHHOTO yrija, rpaxycHas
Mepa IBYTpaHHOIo yria
76 OnepupoBaTb MNOHATUSMU: MHOTOTPAHHUK, BBINYKIBI W HEBBITYKJIBIN
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPaHHUKA, TPaBUJIbHBII MHOTOTPaHHUK
77 Pacrio3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MHMpamMuzia, MpU3Ma,
' MPSIMOYTOJIBHBIN MTapajuiesienuIie 1, Kyo)
Knaccudpunupoare ~ MHOTOTrpaHHUKH,  BbIOMpas ~ OCHOBaHUSA IS
7.8 KjaccupuKanuu (BBIMYKJIble U HEBBIYKIIbIE MHOTOTPAHHUKH, NPABUIIbHbBIC
MHOTOTPaHHUKH, IPSIMbIE U HAKIIOHHbBIE MPU3MBI, ITapaJljiesIeuIeabl )
7.9 OnepupoBaTh MOHATUSAMH: CEKYIIasl INIOCKOCTh, CEY€HNE MHOTOTPAHHUKOB
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 pEelIeHUH  CTaHAapTHBIX MaTeMaTHYeCKMX 3a7ad Ha  BBIYUCIICHUE
pacCTOSHUN MEXIy ABYMs TOYKAMU, OT TOYKH JIO MPSMOM, OT TOUYKHUIO
MJIOCKOCTH, MEXKY CKPEIINBAIOIIUMUCS TTPSIMBIMU
Pematp 3amaun Ha HaXoXKJI€HHUE T€OMETPUUYECKUX BEIMYMH MO 00pasiam
713 WM alrOpUTMaM, TPUMEHSS W3BECTHBIE AHAJIMTUUYECKUE METOJNbI TMpHU

peIICHUU CTAHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BbIYUCIICHUC YIJIOB
MCXKAY CKPCIIUBAIOIIUMUCH IIPAMBIMU, MCKIAY HpHMOﬁ 1 TIIIOCKOCTHBIO,




MCXKAY IIIOCKOCTSAMM, ABYI'PAHHBIX YI'JIOB

7.14

Beruncnsate 00bEMBI U IIIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TMPU3Ma,
nUpaMuza) ¢ HpUMEHEHHEM (OpMyYN, BBIYUCIATH COOTHOIICHHS MEXIY
TUTOIIA/SIMH TTOBEPXHOCTEH, 00bEMaMK MOIOOHBIX MHOTOTPAaHHUKOB

7.15

OnepupoBaTb NOHATHUAMU: CHUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCb U
IUTOCKOCTh CHMMETPUH, LEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPEI

7.16

W3BnekaTh, mpeoOpa3oBBIBaTh W HHTEPIPETUPOBATH HH(OpPMAIUO o
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, MpeICTaBICHHYI0 Ha
YEepTE)KaxX U PUCYHKAX

7.17

[IpumensaTs reomerpuyeckue (akThl ISl PELIEHUS CTEPEOMETPUUYECKHUX
3a/1a4, MNPEINONAraloIiuX HECKOJBKO IIAaroB pELIeHUs, €CIHA YCIOBUSA
MIPUMEHEHMS 3a/1aHbI B SIBHOU (hopMme

7.18

[IpuMeHAT mpocCTEHIIME IMPOrpaMMHBIE  CPEICTBA M DIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PELICHUN CTEPEOMETPUYECKHX 3a]1a4

7.19

[IpuBOoIMTE TpHMEpPBl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B IMPUPOJE U
JKW3HH, PAaCIIO3HABATh MPOSBICHAE 3aKOHOB T€OMETPUU B UCKYCCTBE

7.20

[IpuMeHsTh MOMyYeHHbIE 3HAHWS Ha MPAKTHKE: aHAJTU3UPOBATH PEabHBIC
CUTYaIlMM ¥ MPUMEHSTh U3yUYCHHBIC TTOHATHUS B MPOIIECCE MOMCKA PeIIeHUs
MaTeMaTH4eCKH CHOpMyTUPOBAHHOUN MPOOIEMBI, MOACITUPOBATh peabHBIC
CUTyallUM Ha $3bIKE T'€OMETPHH, MCCIIEOBATH ITOCTPOCHHBIE MOJEIN C
WCIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, ammapaTa aareOpsl,
pemaTe  NpPAaKTUYECKUME  3a7a4d,  CBA3AHHBIE C  HAXOXKIACHUEM
F€OMETPUYECKUX BETNYUH

11 KIJACC

Kox

MPOBEPSIEMOT0
pe3yJabTaTa

6

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001mero od0pa3oBaHmsi

I'eomeTrpus

6.1

OHepI/IpOBaTB INOHATUAMMU: MUJIMHAPHUYICCKAA IOBCPXHOCTD, o6pa3y10ume
HHHHHHquCCKOﬁ MMOBCPXHOCTH, HUJIMHAP, KOHHUYCCKas ITOBCPXHOCTD, o6pa3yfoume
KOHHUYECKOM IMOBEPXHOCTHU, KOHYC, c@epnquKaﬂ IIOBCPXHOCTDb

6.2

Pacnio3naBatk Tena BpalieHus (WIMHAP, KOHYC, cdepa u 1map)

6.3

OOBACHATH CIIOCOOBI MOJIYUYCHUS TCJI BpalllCHUSA

6.4

KJ'IaCCI/I(I)I/II_[I/IpOBaTB B3aMMHOC PACIIOJIOKCHUC C(I)epLI " MMJIOCKOCTHU

6.5

OnepupoBaTh MOHATUSAMH: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BbBICOTA
CEerMEHTa, LIapOBOM CIIOM, OCHOBAaHME WLIAPOBOIO CJOs, BBICOTA LIAPOBOIO CJIOS,
IaPOBOU CEKTOP

6.6

Beramcnsate 00bEMBI U ionraau HOBCpXHOCTeﬁ TCJI BpallCHUsd, TCOMECTPUICCKUX




TEJ ¢ IPUMEHEHHEM (hopMYyIT

OmnepupoBaTh MOHATUSMH: MHOTOTPAHHHUK, BIIMCAHHBIM B cdepy ¥ ONMCAHHBINA

6.7 oxoJio cepsl, chepa, BMcaHHAsT B MHOTOTPAHHUK UJTU TEJIO BPAIICHUS
6.8 BblUMCIATE  COOTHOIIGHHS MEXAY IUIOHIAIIMH TOBEPXHOCTEH MU 00bEMamu
' MOJOOHBIX TE
6.9 N300paxkaTs u3ydaembie QUTYPHI OT PYKH M ¢ IPUMEHEHHEM MPOCTHIX YSPTEKHBIX
' HHCTPYMEHTOB
6.10 BhITIOJIHATE (BBIHOCHBIC) IUIOCKHE YEPTEXKHU U3 PHUCYHKOB IMPOCTHIX OOBEMHBIX
' buryp: Bua cBepXy, COOKY, CHU3Y; CTPOUTH CCUCHHUS TEJ BPAIICHHS
W3Bnekarb, HWHTEPIPETUPOBATH W MPeoOpa3oBbIBaTH  WHOOPMANHAIO O
6.11 MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (DUTypax, MPEJCTaBICHHYI0 HAa YEpTEkKax U
pUCYHKAX
[IpumenHsTh TeoMeTpudeckue (aKThl IS PEIICHUS CTePEOMETPHUYCCKHX 3ajad,
6.12 MPEANOJIaraloliX HECKOJIBKO IIaroB PEIICHHs, €CIIH YCIIOBHS MPUMEHEHHS 3a/1aHbl
B sIBHOU hopme
6.13 OnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE
6.14 BBITIOJIHATE JTEHCTBUS CIIOKEHUS BEKTOPOB, BBHIYMTAHUS BEKTOPOB W YMHOXKCHUS
' BEKTOPA Ha YUCIIO, OOBSICHATH, KAKUMH CBOMCTBAMH OHH 00JIaJal0T
6.15 [IpuMeHsTh MpaBWIIO apATIJICIICIIUIIEIA TPU CIIOKEHUH BEKTOPOB
OnepupoBaTh MOHATHAMH: JICKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP,
6.16 MOJIyJb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, Yrod MEXIY
' BEKTOPAMH, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE W KOMILIAHAPHBIC
BEKTOPBI
Haxomuth cymMMy BEKTOPOB M TPOM3BEICHUE BEKTOpPa HA YHCIO, YrOJl MEXKIY
6.17 BEKTOPAMH, CKaJsIpHOEC TIPOM3BEJCHUE, pPAaCKIaAbIBaTh BEKTOp 10 JIBYM
HEKOJIJTHHEAPHBIM BEKTOPaM
6.18 3amaBaTh INIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT
6.19 Pemate nmpocTeiimme reomMeTpuuecKkue 3aJayd  Ha TPUMEHEHHE BEKTOPHO-
' KOOPJAMHATHOTO METO/Ia
Pemate 3amaun Ha J0Ka3aTEIbLCTBO MAaTEMATHYECKHX OTHOIICHHH H HaXOXXIEHHE
6.20 T€OMETPUYCCKUX BEIMYMH IO oOpaslaM WM ajJropuTMaM, NMPUMEHSS W3BECTHBIC
METO/IbI IIPY PEIICHUH CTaHJIAPTHBIX MAaTEMAaTHUYECKUX 3a1a49
6.21 [IpumMeHATH MPOCTEHIIHE IpOrpaMMHBIE cpencTBa H AJIIEKTPOHHO-
' KOMMYHHKAITIOHHBIE CUCTEMBI IIPH PEIICHUN CTEPEOMETPUUYECKUX 3a]1a4
6.2 [IpuBOIUTE TpPHMEpPHl MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B MPUPOJEC M >KU3HH,
' pacrmo3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[TpuMeHsTh MOTy4YeHHBIE 3HAHUS Ha IPAKTHKE: aHAIIM3UPOBATh PeallbHbIE CUTYallUU
Y TIPUMEHSTHh WU3YYCHHBbIE MOHATHS B MPOIECCE MOWCKA PEIIeHUsT MaTeMaTHYeCKU
6.23 chOopMyTUPOBAaHHON MPOOJIEMbI, MOJETUPOBATh pEallbHbIE CHUTYAallMH Ha S3bIKE

TreoOMETpUH, HUCCICI0BATh MMOCTPOCHHBIC MOJCIIN C HUCIIOJIB30BAHHUEM
TCOMETPHUICCKUX MMOHATUU M TCOpPCM, arrapara anre6pbl, peuiaTb MPAKTUUCCKUC
3ala4y, CBA3aHHBIC C HAXOKJACHUCM I'COMCTPHUICCKUX BCIIMYUH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

I'eomerpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsiMasi, IUIOCKOCTb, IMPOCTPAHCTBO.
[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 en B
MPOCTPAHCTBE: MapajUIeNIbHbIE TMPSAMbIE B MPOCTPAHCTBE, NAPALICIBHOCTh TPEX
MIpsAMBIX, MIapaJUICIIbHOCTD HpSIMOfI A IUIOCKOCTH. YTIBIC COHAITpaBJICHHBIMHU
CTOPOHAMH, YroJl MEXKIy MPAMBIMU B MpocTpaHcTBe. [lapainenbHOCTh MIOCKOCTEM:
MapajielbHble IUIOCKOCTH, CBOMCTBA TNapauieNibHBIX IulockocTel. [Ipocreitmme
MPOCTPAHCTBEHHBIE (UTYphl Ha TUIOCKOCTH: TeTpadap, KyO, mapajienenunes,
MOCTPOEHUE CEUCHU I

7.3

HepHeHHI/IKy.]'IﬂpHOCTI) pr[MOfI N TUIOCKOCTHU: TCPICHAUKYIIAPHBIC TIPAMBIC B
MIPOCTPAHCTBE, MPSMbIE NMapauleIbHble U MEPIEeHIUKYISPHbIE K MIOCKOCTH, MPU3HAK
MEePIEHANKYJISIPHOCTH TPSIMOM U IUIOCKOCTH, TE€OPEMa O MPAMON MEPIEHAUKYISIPHON
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJI MEXKAY MPSIMOW U IJIOCKOCTBIO, TBYTPAHHBIN
yroJi, JINHEHHBIH YroJ ABYrpaHHOro yria. [lepneHaukynsp U HaKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE OT MPSIMOM JIO0 TJIOCKOCTH, IPOEKLUs (PUTYpHI Ha
IJI0CKOCTh. [lepneHauKyIsIpHOCTh IJIOCKOCTEH: MPU3HAK MEPHEHAUKYISIPHOCTH ABYX
mwiockocteit. TeopeMa o TpEX nmeprieHUKyIsIpax

7.4

[loHsiTHE MHOTrOrpaHHHMKA, OCHOBHBIE JJIEMEHTbl MHOIOIPaHHUKA, BBINYKJIbIE MU
HEBBINYKJIbIE MHOTOTPAHHUKHU, pa3BEPTKa MHOrorpaHHuka. Ilpusma: nN-yrosjbHas
pu3Ma, I'paHM U OCHOBAHMs NPHU3MbI, IpsMas W HAKJIOHHAs IpU3MbI, OOKOBas U
I0JIHAsl IOBEPXHOCTh Npu3Mbl. [lapannenenunen, npsSMOYyroiabHbIN napaiesienunes u
ero cpoiicra. Ilupammna: N-yronpHas nupamuzia, TPaHd M OCHOBaHHME IUPAMUJBI,
O00oKOBasi M NOJHAs MOBEPXHOCTb NHpPAMHJbl, MpaBWIbHAS M ycEUEHHAs MHpaMHJA.
OneMeHTsl Npu3Mbl M nHpamuibl. [IpaBWiIbHBIE MHOTOIPAaHHUKH: IOHSATHE
IIPaBUJIBHOIO MHOTOTpPaHHUKA, IpaBWJIbHAas MpU3Ma U IpaBWIbHAs NUpPaMUJA,
IpaBUJIbHAS TPEYroJbHasi MUpaMKIa U MPaBUIbHBIN TeTpa’p, KyO. [IpencraBnenue 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, MpaBHJIbHBIX
MHOT'OrpaHHUKaxX

7.6

Brlunciaenue 31e€MEHTOB MHOT'OT'PpaHHUKOB: pe6pa, AuaroHajaiu, YyrJibl. [Inomane
OOKOBOM MMOBEPXHOCTU U IMOJIHOH IMOBCPXHOCTHU HpHMOﬁ MPpU3MBI, IJIOIIalb OCHOBaHHﬁ,




TeopeMa 0 OOKOBOW MOBEPXHOCTHU MPMOH mpu3Mebl. [Lomaas 60K0BOM MOBEPXHOCTH U
IIOBEPXHOCTH IPABUIIBHOW IUPaMHUABI, TEOPEMa O IUIOIIAANA YCEYEHHOM NHUPAMUIBI.
[onsitue 06 06vEMe. OOBEM nUpaMuIbl, IPU3MBI

1.7

[TomoOHbIe Tena B mpoctpaHcTBe. COOTHOIICHUS MEXKY IUIOMIAASIMU TTOBEPXHOCTEH,
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 MMOBCPXHOCTH. HI/IJ'II/IH)Ip: OCHOBaHHUSA u OOKOBasg MMOBEPXHOCTD,
o0Opa3syromas 1 0Ch, TIONAAs OOKOBOW U MOJTHOW TOBEPXHOCTH

6.2

Konnueckas moBepxHOCTh, 00pa3yrolue KOHNYECKON MOBEPXHOCTH, OCh U BEpUIMHA
KOHHYECKOM ToBepXxHOCTH. KOHyC: OCHOBaHWME W BepIIMHA, OOpa3yroImas U OcCh,
I0maas OOKOBOM M TOJHOM TOBEPXHOCTH. YCEUEHHBINM KOHYC: 00pa3zyrommue u
BbICOTa, OCHOBaAHHUA U OoKoBas IMOBEPXHOCTH

6.3

Cdepa u map: neHTp, paauyc, Iuamerp, oMb MoBepxHocTu cheprl. BzaumHoe
pacnofio’)keHue cepbl U TUIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cdepe, MIomaib

chepsl

6.4

N300paxkenue Ten BpaleHus Ha MI0CKOCTH. Pa3BépTka HUIMHIpa U KOHYCa

6.5

KomMOuHarmu ten BpaieHuss 1 MHOTOTPaHHUKOB. MHOTOrpaHHUK, OTUCAHHBIN OKOJIO
cdepsl, cdepa, BIUCAHHAS] B MHOTOI'PAaHHUK, WIH TEJIO BpallleHUs

6.6

[Tonsatue 06 oO0BEmMe. OcHOBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajuiesienunena u cieactpus u3 He€. OObEM IMIMHIIPA, KOHYCA.
O06bEM 1Iapa 1 wiomaas chepsl

6.7

[Tono6HbIe Tena B nmpoctpancTBe. COOTHOMICHUS MEX Y TUIOMIAASIMH TIOBEPXHOCTEH,
00BpEMaMHU ITOJOOHBIX TENT

6.8

Ceuennst nmiuHApa (MapasielbHO U TMEPHEHAUKYISIPHO OCH), CEYEHHsS KOHYca
(mapannenbHOE OCHOBAHUIO U MIPOXOJIlee Yepe3 BEPIINHY), CEUCHUS 11apa

6.9

Bexkrop Ha miockoctu ¥ B npocrpaHCcTBE. CII0)KEHHE W BBIYMTAHME BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4yucio. PasnoxkeHue BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopam. IIpaBuno mapamienenumnena. Pemenue 3aaad, CBA3aHHbIX C IPUMEHEHUEM
MIpaBUII JCUCTBUN C BEKTOpaMU

6.10

[IpsamoyronpHas cuctemMa KOOpIMHAT B IpocTpaHcTBe. KoopauHaTel BeEKTOpa.
[Ipocreiimme 3amaun B KOOpAMHATaxX. Yrodl MexAy BekTopamu. CkaispHoe
IIPOU3BEACHNUE BEKTOPOB. BbluMCiieHHE YITIOB MEXIY NPSAMBIMH M IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METO IIPH PELIEHUH T€OMETPUUYECKUX 3a1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

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

Brnagenne MeromaMu JIOKA3aTENbCTB, AJITOPUTMAMHU pEIICHHS 3a/1ad;
yMeHHE (OPMYJIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
aKCHoOMa, Teopema, CIIeJCTBUE, CBOWCTBO, NPHU3HAK, JIOKA3aTEIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpPMYIUpPOBATH
oOpaTHO€ M MPOTUBOMOJIOKHOE YTBEP)KJIEHUE, MPUBOAUTH MPUMEPHI U
KOHTPpHOPUMEPLI, HCIOJB30BaTb MCTOJ MaTeMaTHYECKOU UHAYKIUH,
MIPOBOAWUTE AOKA3ATCIBHBIC PACCYXXACHUA IIPpHU PCIICHUHN 3a/]a4, OLCHUBATH
1 JIOTHYECKYI0  NPABWIBHOCTh  PACCYXIEHUH; YMEHHE ONEPHUpPOBATH
MOHATUAMU: MHOXECTBO, IMOAMHOXECTBO, OII€pallMd HaJ MHOXKXCCTBAMMU;
YMEHHE  WCIOJB30BaTh TEOPETUKO-MHOKECTBCHHBIM  ammapar  Juis
OTIMCaHMsI PEATbHBIX MPOIIECCOB M SIBJICHUN M MPH PEUICHUH 33134, B TOM
YHCcIIe U3 IPYTUX YU4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH TMOHITHIMHU:
rpad, cB3HBIN Tpad, 1epeBo, MUK, Tpad Ha TIOCKOCTH; YMEHHUE 3a7aBaTh
¥ OIMUCHIBATH TPadbl Pa3IMYHBIMUA CIIOCOOAMU; HCIOJIL30BaTh rpadbl mpH

PEIICHNH 3aJa4

YMeHue onepupoBaTh IMOHATUSAMH: HATypalbHOE YMCIO, LEN0E€ YHCIIO,
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 M0 MOJYJII0, PALMOHAJIBHOE YHCIIO, UPPALMOHAIBHOE YHCIO,
MHOXECTBA HATYpaJlbHBIX, LEJbIX, PpAlHOHAIBHBIX, JEHCTBUTEIBHBIX
2 YuCceNl, YMEHHE HCI0JIb30BaTh PU3HAKU JETUMOCTH, HAMMEHbIIUI 00t
JIeTUTEeh W HauMeHbllee ofliee KpaTHoe, alropuT™ EBknujga npu
pELIEHNN 3aa4; 3HAKOMCTBO C PA3JINYHBIMM TO3MIIMOHHBIMH CHCTEMaMHU
CUHCIIEHUS; YMEHHE BBINIOJIHATH BBIUMCIICHHE 3HAYCHUI U IpeoOpa3oBaHUs
BBIPQXEHUI CO CTemeHsIMH M Jorapupmamu, npeoOpa3oBaHUs JIPOOHO-
pallMOHANBHBIX ~ BBIPQKEHUH; yMEHHE  ONEpUpOBaTh  MOHATHAMHU:

IoCJICA0OBAaTCIIbHOCTD, apI/I(bMCTI/I‘-ICCKaSI nporpeccust, TreoOMETpUUCCKaA




nporpeccus, OECKOHEUHO YOBIBalOIIas TI'e€OMETpUYEcKasi IPOrpecCcus;
YMEHME 3a/aBaTh IIOCJIEJJOBATEIbHOCTH, B TOM 4YHUCJIE C IIOMOIIbIO
PEKYppEHTHBIX (popMys; yMEHHE ONEpUPOBATh MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M apryMEHT
KOMIUIEKCHOTO  4Huclia, (GopMa  3amucHd  KOMIUICKCHBIX  YHCEI
(reomeTpuyeckas, TpPUTOHOMETpUYECKass W anreOpanyeckas), YMETh
IPOM3BOJIUTh ApU(PMETHUYECKHE JIEHCTBHSA C KOMIUIEKCHBIMH YHCIIAMHU;
IPUBOJIUTH IPUMEPHI MCIIOIb30BAHUSI KOMIUIEKCHBIX YHCEIl; ONEPUPOBATh
MOHATHSAMM:  MaTpuua 2X2  wu  3x3, onpenenuTenb  MaTpULBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHue omnepupoBarh MOHATUSAMU: pallMOHAJbHbIE, HpPpALMOHAIbHBIE,
MOKa3aTeabHble, CTENEHHBbIE, JOTrapu(pMUUYECKHe, TPUTOHOMETPUUECKUE
yYpaBHEHUS M HEPaBEHCTBA, HX CHUCTEMbl; YMEHHE OIEpUPOBATH
MOHATHSIMH: TOXKJECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHKe, YypaBHEHUE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUN U HEPABEHCTB, PABHOCWIBHOCTh
ypaBHEHUMN, HEpPAaBEHCTB M CHCTEM; YyMEHHE peniarb ypaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pa3IMYHBIX HPUEMOB; pELIATH
YpaBHEHUs, HEPABEHCTBA W CHUCTEMBl C [apaMeTpPOM; IPUMEHATH
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 (YHKIHUHU, OTPAHUYCHHOCTh (YHKIMH, MOHOTOHHOCTh
GbyHKIMM, SKCTpeMyM (QYHKIMM, HauOoJblliee W HAUMEHbIIEE 3HAYCHUS
(GYHKIIMM Ha TIPOMEXKYTKE, HerpepbiBHAs (YHKIHS, aCUMOTOTHI rpaduka
¢GbyHKIIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUYECKUI U
(u3nuecKuii CMBICI TPOU3BOAHOM, MepBOOOpasHas, OMpPENeIEHHBII
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIUUCIIATh  MPOU3BOJHBIE  CYMMBbI, TPOU3BEICHMS, YaCTHOTO U
KOMIIO3UIIMH (DYHKIMI, HAXOIWTh ypaBHEHHE KacaTelbHOW K Trpaduky
(GyHKIMKM; YMEHHE HAXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (YHKIIHA;
YMEHHME HCIONb30BaTh MPOU3BOJHYIO JJs UCCIENOBaHUS (YHKIUH,
HaXOJWTh HAWOONbIIME M HAUMEHbIINE 3HAuYeHUs QYHKIUN; CTPOUTH
rpaduky MHOTOYJICHOB C HCIOJIb30BaHHEM arfmnapara MaTeMaTH4eCKOTro
aHallM3a; TPUMEHSTh MPOU3BOAHYIO JUISI HAXOXACHUS HAMIY4IIEero
peluleHuss B MPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaxXOJUTh IIOIIaIn H 00BEMBI (bI/Ipr C IIOMOIIBIO




HUHTCTpalia; IMPUBOAUTHE HNPUMCPbBI MATCMATUUYCCKOI0O MOACIUPOBAHUA C

oMoIIeio quddepeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: Tpaduk QyHKIMH, oOpaTHAs (yHKIUS,
KoMno3uiusi (GpyHKOMA, JuHEHHAas GYHKIUSA, KBaIpaTU4Has QYHKIUS,
panmoHanbHas (GYHKUOUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWH, TOKa3aTeslbHAs |
norapupmuueckas (yHKIUH; YMEHHE CTPOUTh TpPapUKH HM3yIEHHBIX
GyHKUIMH,  BBINONHATH  mpeoOpasoBaHus  TpagukoB  (YHKIHUH,
WCTIONB30BaTh TPAQUKH TSI U3YUEHHs TPOLECCOB M 3aBUCHMOCTEH, TpH
pelIeHny 3aj1ad U3 APYruX Y4eOHBIX NPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMH 3aBHCHMOCTH MEXKIY BEIMYMHAMU;
HCII0JIb30BaTh CBOMCTBA U rpa@uku (YHKUMNA Ui pElIeHUS] YpaBHEHUH,
HEpaBeHCTB M 3aJad C IapaMeTpaMy; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHH, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3aJa4d Pa3HBIX THUMOB (B TOM YHCIIE Ha
MPOIICHTHI, JIOJW W YacTH, Ha JBIDKEHHE, paboTy, CTOMMOCTh TOBAapOB
yCIyT, HAJOTH, 33Ja4d U3 00JACTH YIpPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAKECHUS, YpPaBHEHMS, HEPABEHCTBA U HUX
CUCTEMBbl [0 YCJIOBMIO 3aJ[aud, HCCIEJO0BAaTh IOJIY4YEHHOE pEelIeHHEe U
OIICHUBATh MPABIONOAOOHOCTh pPE3yIbTaTOB, YMEHHUE MOJEIHPOBATH
peayibHbIE CUTyalldd Ha S3bIKE MAaTEeMaTHKH; COCTABJISITh BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA M X CUCTEMBI 10 YCIOBHIO 33J]a4, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJENIM C  HCIOJb30BAHUEM  ammapara  ainreopsl,

UHTEPIPETUPOBATH MOJTYYCHHBII pe3ylbTaT

YMeHue omnepupoBaTh MOHATHSMU: cpenHee apupMeTHUecKoe, MeIuaHa,
HauOoJIbllIee U HauMEHbIlIee 3HAYCHUS, pa3Max, AUCIEPCHs], CTaHIapTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE W3BJIEKaTh, WHTEPIPETUPOBATH
uH(bOpMaIIMIO, MIPEICTABICHHYIO B TaOiuIax, HA AUarpaMMmax, rpadukax,
OTpaXaroIIyl0 CBOWCTBA pealbHBIX MPOIECCOB U SABIICHUH; MPEACTABIAThH
uHGOPMAIIMI0O C TOMONIIBI0 TaOMUIl W JAMarpaMM; HCCIENI0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C TPUMEHEHUEM TpauuecKux
METOJIOB M AJIEKTPOHHBIX CPENCTB; TpadUUYeCcKH HCCIEI0BATh COBMECTHBIE

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

YMeHHue OmnepupoBaTh IOHATHUAMH: CIy4aWHBIA OIBIT U CllydalHOeE

COGLITI/IG, BEPOATHOCTDH cnyqaﬁHoro CO6BITI/I$I; YMCHHUEC BBIYHUCIATH




BEPOATHOCTh C MCIOJB30BAaHUEM TpapUUECKHUX METO/0B; TNPUMEHSTh
(GopMyNBl CIHOKEHHS W YMHOXKEHHS BEpOSATHOCTEH, (hopMyiy MOJIHOM
BepoATHOCTH, Gopmyny beprymnn, komOuHaTOpHbIE (aKTHl U (HOPMYIIHI;
OIICHUBATh BEPOSITHOCTH pEANbHBIX COOBITHIA; YMEHHE OIEepUpPOBAThH
NOHATUSIMH:  CIIydailHas BEJIMYMHA, paclpelelieHue BEpOSTHOCTEH,
MaTeMaTHYeCKOe OXKHJaHUe, JUCIEPCUS W CTaHAapTHOE OTKIOHEHHUE
CIIyYaifHOH  BENWYMHBI, (QYHKIWU paclpeieiieHus W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO 1 HOPMAJIBHOTO paclpeaeiIeHui; yMeHne
WCIIOJIH30BaTh CBOMCTBA M3YYEHHBIX PACIpPENCICHUN ISl PEIICHUs 3a7ay;
3HaKOMCTBO C TOHSTHSIMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIC/IOBaHUI; yMEHHE TIPUBOJUTH TPUMEPHI TPOSIBICHHUS 3aKOHA
OONBIIMX 4YHCET B TPUPOJHBIX W OOIIECTBEHHBIX SBJICHUSAX;, YMEHHE
OTIEPHPOBATH MOHATHAMHU: COUYETAHWE, MEPECTAHOBKA, YHCIO COYETAHWH,
YHCIO  TEpecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWe  NPUMEHATH
KOMOHMHATOpHBIE (aKThl U PACCYKACHUS [UIS PEIICHUS 33a]ad4; OlECHUBAThH
BEPOSATHOCTH PEATBHBIX COOBITHI; COCTABIATH BEPOSATHOCTHYIO MOJETHh U

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MHOHATHUSMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, MJIOCKUHA yroJl, IByrpaHHbIN
yroJi, TpEXTPaHHbIN Yroj, CKpelUBaloLecs npsMble, NapaalieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrojl MEXIy HIpSMBIMU,
yroil MeXAy MpsSMONH M IUIOCKOCTBIO, YroJl MEXIy IJIOCKOCTAMH,
paccTossHUEe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HpPSIMBIMU,
paccTosiHUE MEXIy IJIOCKOCTSIMU; YMEHHUE HCII0JIb30BaTh MpPU pEIICHUU
3a/a4 U3y4deHHbIe (PAKThl U TEOPEMBbl INIAHUMETPUHU; YMEHHUE OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIEro MHUpA; CTPOUTh MaTeMaTUYECKUE
MOJIETTM C TIOMOIIBIO TEOMETPUYECKHX MOHSATUA U BEJIWYUH, PElIaTh

CBsA3aHHBIC C HUMM IIPAKTUYCCKUC 3a/1a4n
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YMeHue onepupoBaTh MOHATUAMHU: IUIOMIAJL (GUIYpbl, 00BEM (GUrypHI,
MHOTOI'PAaHHHK, MPAaBUJIbHBI MHOTOI'PDAaHHHUK, CEYEHHWE MHOTOTPAHHHKA,
Ky0O, napamienenunes, Opu3Ma, NOUpamuaa, Qurypa M MOBEPXHOCTb
BpallleHHs], LUMIMHIpP, KOHYyC, wap, cdepa, miomans chepbl, MI0MAIb
MOBEPXHOCTU NHPAMUJbI, TMPHU3MBI, KOHyca, IMJIUHApa, 00BEM KyOa,
OPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMuabl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

nmapalieJIbHBIC OCH HWJIM  OCHOBAHWIO, CCUYCHHUC 1Iapa, IIJOCKOCTbD,




Kacaromasicsi cdepbl, LIWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (PUTYPHI M MOBEPXHOCTHU
BpALlEHUsA, UX CEUYCHHUs], B TOM YHUCIIE C NIOMOILBIO IEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHSATh CBOWCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIBHO
(bopMynHpOBaTh OIpEeNICHHUs U3ydaeMbIX (UTYp, BBIBUTaTh THIIOTE3HI O
CBOMCTBAaX M TMpH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OTpOBEpraTh HWX; YyMEHHE MPOBOAUTH Kiaccu(uKanuioo ¢uryp 1o
pa3IMYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIONOJIHUTEIbHBIE

MOCTPOCHUS
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YMeHHne onepupoBaTh TOHSATHUSIMH: JBIDKEHHE B TPOCTPAHCTBE,
MapayieIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3zoBaHue M0A00Ms, TONOOHBIE (UTYPHI; YMEHHE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOJE30BaTh T€OMETPUYECKHE OTHOLICHHS TIPH
pelIeHny 3ajad; HaXOJWTh TEOMETPHUYECKHE BEIMYUHBI (JUTMHA, YTOJI,
I01a1b, 00bEM) MPHU PELIEHUH 33734 U3 JPYTruX y4eOHBbIX MPEeIMETOB U
W3 pEaJbHOM JKU3HHM;, YMEHHE BBIYMCISATH TI'€OMETPUYECKUE BETMYHHBI
(nmuHa, yrom, miuomanak, OOBEM, IUIOMIAAL TOBEPXHOCTH), HCIIOJB3YS
M3y4eHHbIe (OPMYyNbl M METOJbI, B TOM YHMCIIE: IUIOIAJb MMOBEPXHOCTH
MUpaMUIbl, MPU3MBI, KOHyCa, IWJIMHIApA, IUIomanab cdepbl; 00bEM Kyoa,
MPSIMOYTOJILHOTO  Mapajuleenuneaa, MUPaMUbl, HPU3MBblL, UIHHIpPA,

KOHYCa, [1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOIOOHBIX (UTYD

12

VYmenune OIICpUPOBATH IOHATUAMMU: IPAMOYIOJIbHAdA CHUCTEMA KOOPAHHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAHWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCEKTOpa Ha YHCIO, Pa3IOKECHUE BCKTOpa IIO 633H0y,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBEACHUC, YI'OJI MCKAY
BCKTOpaMHU; YMCHHUC HCIIOJIB30BATb BeKTOpHLIﬁ n KOOpI[I/IHaTHHﬁ MECTO

UL pEIICHUA TCOMETPHUYCCKUX 3a1a4 U 3aJia4 JPpYTIux y‘Ie6HLIX npeaMEcTOB
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YMeHne BBIOMPATh MOAXOISIIHA METOJI ISl PEIISHUs 3a]a4H; TIOHUMaHNe
3HAYUMOCTH MAaTEMaTHKUd B M3YYECHUH TMPUPOTHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHUW; YMEHHE pACIO3HaBaTh IMPOSIBICHUE 3aKOHOB
MaTeMaTHKU B MCKYCCTBE, YMEHHE NMPUBOJAUTH IPUMEPHl MAaTEMAaTHUECKUX

OTKPBITUM POCCUICKON U MUPOBON MaTeMAaTHUYECKOW HAYKU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COJEePKAHMS
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 HaTypalbHOU creneHu. JlefcTBUs ¢ apupMETHUYECKUMHU
' KOPHSIMH HATYPaITbHOU CTETICHH
14 Crenens ¢ 1enbpIM nokaszarenaem. CTeNeHb ¢ pallMOHaIbHBIM Moka3areneM. CBolcTBa
' CTETeHU
15 CuHyCc, KOCHMHYC M TaHI'€HC YMCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOIO 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 [IpeoOpazoBanye BHIPAKEHUN
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 TMHEWHBIX ypaBHEHUH. OTnpeeTuTeNlb 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




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

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



