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HOACHUTEJIBHAA 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero o0pa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M MPEIMETOB TyYMAaHHUTAPHOI'O LMKJIA.
[lockonbKy  JlOrMYecKoe  MblieHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
oOy4YaromMUMHCS TMOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU J0KA3aTEeIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUTaTb W  OINpPOBEpPraTb THUIIOTE3BI HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 3aJa4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTpus» Ha yriyO0inEHHOM
YpOBHE — pa3BUTHE WHIWBHUIYAIbHBIX CHOCOOHOCTEW OOydYaromuxcs Mpu
U3YYCHUH T'€OMETPHUH, KaK COCTaBJISIOLIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIOJIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOUMBIX JUIsl YCIIEITHOTO MPOo(heCcCHOHATBHOTO
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 (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UI'ypax M HMX OCHOBHBIMU CBOICTBaMM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHATb, YMEHUS JOKa3bIBaTb TEOPEMbl U HAXOIUTh
HECTAaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MHpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJENH;

(GopMupoBaHUEe MOHUMAHHUS BO3MOXHOCTH aKCHOMATHUYECKOTO IMOCTPOCHHUS
MaTeMaTHUYECKUX Teopuid, (GHopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUU PACCYKICHUM;

dopMupoBaHuEe yMEHHUS BIAJETh METOAAMH JIOKa3aTeJbCTB U AJTOPUTMOB
pElIeHMs, YMEHUSI WX HPUMEHSATh, MPOBOJIUTH JIOKa3aTENIbHBIE PACCYKICHUS B
XOJI€ PELIEHNs CTEPEOMETPUYECKHUX 3a/1a4 U 3a7a4 C MPAKTUYECKUM CONEP/KAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IMpHU



000CHOBaHMHM MaTEMATUICCKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYAIBHBIX M TBOPYECKHUX
CIIOCOOHOCTEH O0YYarOIIMXCs, TIO3HABATEIILHOW aKTUBHOCTH, MCCIIETOBATEIIBCKIX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HAaBaTh IMPOSIBICHUS TEOMETPUYCCKUX TOHSITHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUN TTOJTYICHHBIX PE3yJIbTATOB.

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 COZCPKAaTEIbHBIM JUHUSAM y4eOHOTO Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO U 110 rogam oOyuenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4ToObl KO BCEM OCHOBHBIM, TPUHIIMITMAILHBIM BOMPOCaM O0y4aroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHX MPECTaBICHUN 00YyJaronIuXcsi, pacliupsst U yriayossis
e€, o0pa3ys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHUs,  MOCTPOCHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHUH KaK COCTaBIsIoNIEH yueOHoTo mpenmera «MaTemaTikay;

MOJIFCOTOBUTHh OOYYAIOIIUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTHUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenme yueOHOro Kypca «['eomerpus» Ha YriIyOJIEHHOM YpOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  MOHSATHS ~ CTEpeoMeTpuu. Touka, TpsMas, MIOCKOCTb,
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. [lapannenbHOCTh NPSAMBIX U TIOCKOCTEHW B MPOCTPAHCTBE: MapaieIbHble
psIMbIE€ B POCTPAHCTBE, MapPaLIEIbHOCTh TPEX MPSIMbBIX, NapaJUICIbHOCTD MPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OcCHOBHBIE CBOMCTBa MapauIeNbHOIO NpoeKTHupoBaHus. WM3o0paxenue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl HAa IUJIOCKOCTH: TETpadlp, Mapaulelienuie],
HOCTPOEHUE 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. OpTtoroHansHoe POEKTHUPOBAHHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTen. Teopema o0 TpEX MEPNECHAUKYIIAPAX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JNBYIPaHHBIX YIJIOB TPEXTPAHHOIO yriia. TeopeMbl KOCMHYCOB U CHHYCOB IS
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.
[IpoctpanctBennas Tteopema Iludaropa. Ilupammma: n-yronapHas mnHupamMuna,
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. IlpeacTtaBieHue O MNpPaBWIBHBIX MHOTOIPAaHHHUKAX: OKTa’3p,
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

[loHsTHS: MWIMHAPUYECKAs TOBEPXHOCTh, KOHWYECKas TOBEPXHOCTD,
chepudeckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpalieHusl Ha IMiockocTu. Pa3BépTka nunuuapa u koHyca. Cummetpus chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoi U
HAKJIOHHOW TPU3MBI, IMIIMHIPA, TUPAaMHUIbl U KoHyca. O0BEM mapa u M1apoBOTO
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 MHOTOIPAHHUK WM 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 UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BPAIIEHUS: CEUCHUS ITMINHAPA
(mapajmienbHO M NEPIEHIUKYJISIPHO OCH), CEYeHHs KOHyca (mapajieibHble
OCHOBAHUIO U TIPOXOASAIINE UYepe3 BEPIINHY), CEUCHUS I1apa, METObl TOCTPOCHUS
CEUYECHMI: METOJ CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MepeHoca
CEKYILEH MITIOCKOCTH.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omnepanuu  Haja BeKTopamu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue 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€pKaJIbHAasT CUMMETpHUSA, IMOBOPOT BOKPYT MPSMOM.
[Ipeobpazosanus nomoous. [Ipssmas u chepa Ditnepa.



IINTIAHUPYEMBIE PE3YJBTATBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPaXKAAHCKOM MO3UIIUKN 00YyYaIOIIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHIMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHCTBOBATh C COIMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YeCcKOoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON IpakIaHCKOW UIECHTUYHOCTH, YBAXKCHUS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE 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 POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMUHUBOTO OYyAYIIETo;

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:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, pETyisipHasi ¢pu3nUecKas akKTUBHOCTbH), (PHU3NYECKOE COBEPIICHCTBOBAHME
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

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



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a]lady MaTeMaTU4YEeCKON HAMPaBIEHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATIbHO-?KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIUATILHOMN
Cpelbl, OCO3HaHUE II100AIBHOTO XapaKkTepa 3KOJIOTHYeCKUX MpoOIeM, OpUCHTAIHS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYEeCKOW KyJIbTYpOH KaK CpEJICTBOM IIO3HAHUS MU,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYUIECTBEHHBIE MPU3HAKHM MAaTeMaTHYECKHUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

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

BBISBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NMPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBIBJICHHS 3aKOHOMEPHOCTEN U NPOTUBOPEUYN;

JeNaTh BBIBOJABI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI IO aHAJIOTUH;

IPOBOAUTH CAMOCTOSITENIbHO JOKA3aTEIIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATH apIryMEHTAIIMIO, TPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BApUAHTOB  pEIICHUs, BbIOMpaTh HaumOoJee MOAXONAMUNA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).

ba3oBble uccienoBaTe/ibCKie AeiiCTBUSA:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI MO pe3yJbTaTam
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATh ACPUIUTH UH(DOpPMAIUMKU, TAHHBIX, HEOOXOAUMBIX NJisi OTBETa HA
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPHpPOBaTh MH(POPMAIIMIO, TPEJCTABIATh €€ B PA3IMUHBIX (PopMax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeHCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXKITaeMOW TEMBI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
uajaora, oOHapy)KHBaTh Pa3IMYMe W CXOJCTBO IO3UIIMNA, B KOPPEKTHOU dopme
dbopMyITHpPOBATH Pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.



PerynsiTuBHBIe YHHBeEPCcAJIbHbIE YUeOHbIE IeilicTBUA

Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIIOCOO PEIIeHuUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C YYETOM HOBOM MH(pOpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBIN HHTE/IEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHS
COBEpPIIIAEMBIX JIEHCTBUI M MBICTUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJECThH
crnocobaMu CaMOMNPOBEPKH, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pelieHus
MaTeMaTUYeCKOW 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HHKHYTH IPU PEIICHUM 3aauH,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB, IaHHBIX,
HaNJCHHBIX OMNOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHUBATh COOTBETCTBHUE PE3YNIbTATA IIEIH U YCIOBHIM, OOBSICHITH IPUINHBI
JTOCTH)KCHUS WM HEJAOCTH)KCHHUS PE3yNIbTATOB JCSATCILHOCTH, HAXOAUTh OIINOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEJIbHOCTD:

MOHMMATh M KCIIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON M WHAMBHIYaJTbHOM
paboThl TpW pelIeHHH YYeOHBIX 3aJady, NPUHUMATh IeJlb COBMECTHOM
NEeSTENbHOCTH, TUIAHUPOBATH OPraHU3aIMI0 COBMECTHOM pPaOOThI, pachpenemsiTh
BUIBI pabOT, JOroBapuBaThcs, OOCYKIAaTh TWpOLECC U pe3yibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboThl (0O0CYXaeHHUsI, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMB» W UWHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJMHUPOBATh CBOU JCUCTBHUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJIaJa B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICHCTBHUS.

HPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyJaronuiics HayquTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TIOHSTHSIMHU CTEPEOMETPUU TIPH
pEIIeHNUH 337249 U MTPOBEICHUH MAaTEeMAaTUUECKUX PACCYKIACHUH;

e IPUMEHSATH AKCHOMBI CTEPEOMETPHH W CIEJCTBUS W3 HUX TPHU PEHICHUH
T€OMETPUYECKUX 3a71aY;

e KJIACCU(PUITMPOBATh B3aWMMHOE PACIOJIOKEHUE MPSAMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

e CBOOO/THO  ONEPHPOBATH TMOHATHUSMH, CBA3aHHBIMH C yIrJaMd B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TUIOCKOCTBIO;



e CBOOOJIHO ONEpUPOBATH NOHATUIAMHU, CBI3aHHBIMUA C MHOTOI'PAaHHUKAMU;

e CBOOOJIHO pACIO3HABaTh OCHOBHBIE BHUJbl MHOI'OTPAHHUKOB (MpHU3Ma,
nupamua, NpsMOYTOJIbHBIN Napajiesnenunen, Kyo);

e KJIACCU(PUIIMPOBATh ~ MHOTOIPAHHHMKH,  BBIOMpass  OCHOBAaHHUS IS
KJ1accupuKaIuy;

e CBOOO/IHO  OMEepUpOBaTh  MOHATHUSIMHU,  CBSI3aHHBIMU C  CEYCHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBITIOJIHATD napajuieabHoe, LEHTPAJIbHOE U OpPTOrOHAJIBHOE
IPOEKTUpPOBaHUE (UTYp HA IMJIOCKOCTb, BBINOJHATH M300pakeHus (uryp
Ha TUIOCKOCTH;

e CTPOUTH CEUYEHUS MHOTOTPAHHUKOB PA3IUYHBIMU METOJAMH, BBITIOJIHATh
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BHIYHCIIATH TUIOMIA/IM MIOBEPXHOCTE MHOTOTPAHHUKOB (MIPU3Ma, MUPAMU/IA),
r€OMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

e CBOOOJIHO ONEPUPOBATH MOHATHSIMHU: CUMMETPHUsI B MPOCTPAHCTBE, LIEHTP,
OCb U TIUIOCKOCTh CHMMETPUHU, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OIEPUPOBATH TMOHATUAMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJIHATD JICUCTBUA HAJl BEKTOPaMU;

e pElIATh 3aJa4d Ha JOKA3aTeIIbCTBO MAaTEMaTHYECKUX OTHOIIEHUH U
HAXOXKJICHHE T€OMETPUYECKUX BEJIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IIpU PELICHUH MAaTEMaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e IPUMEHATh NPOCTEUIINE MPOTPAMMHBIE CpPEICTBA U  DJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e U3BJICKATh, NPEOOPA3OBBIBATH M HMHTEPIPETHPOBATH HHOOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaX, NPEICTaBICHHYIO Ha
yepTexax U pUCyHKax;

e IPDUMEHATHh  IIOJIYYCHHBICE 3HAHMS Ha [PAKTUKE: CpPaBHMBATh M
AHAIM3UPOBATh PEaJbHbIE CUTYallUH, IPUMEHATHh W3yYEHHBIE IOHATHUS B
npolecce IOHMCKa pelIeHHs MaTeMaTHYecKd COopMyITHpOBaHHOMN
npoOsieMbl, MOJIEIMPOBATh pPEabHbIE CUTYallMd Ha S3bIKE TE€OMETpHH,
UCCIIEI0BAaTh MOCTPOEHHBIE MOJENIH C UCIOJIB30BAHHEM I€OMETPHUUYECKHUX
HNOHATUH U TEOpeM, ammapaTta aiareOpbl, pemaTbh MPaKTHUYECKHUe 3ajau,
CBSI3aHHBIE C HAXOXKJIECHUEM I'€OMETPUUYECKHUX BEIUYHH;

e IMETh MPEJCTaBICHUS 00 OCHOBHBIX JTamax pa3BUTHUS TE€OMETPUU Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHS TEXHOJIOTHIA.



K xonny 11 kiacca o0yyaromuiics Hay4uTCs:

e CBOOOJIHO ONEPUPOBATHh TMOHATHSIMH, CBSI3aHHBIMU C LWIHHAPUYECKOM,
KOHMYECKOH U c(hEepuyecKoil MNOBEPXHOCTSAIMHU, OOBIACHATH CIOCOOBI
MOJTYYECHHUS;

e OIIEPUPOBATH MOHATUSAMHU, CBA3AHHBIMHU C TEJaMU BpAIICHUS: LUUIHMHAPOM,
KOHYCOM, chepoit u mapom;

e pacno3HaBaTh Teja BpalleHus (LMIMHAp, KOHYC, cepa U map) u 0ObICHITH
CIOCOOBI MOTYUYEHUS TN BPALLEHUS;

e KJIACCU(PUIIMPOBATH B3AUMHOE PACIIONOKEHUE C(Pephbl U MIIOCKOCTH;

e BBIYUCIIATh BEJIUYMHBI DJIEMEHTOB MHOIOTPAHHUKOB M TeJ BpalleHHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAHHUKOB W TENl BpAIEHUS,
TreOMETPUYECKUX Tell C TPUMEHEHUEM (HOpMYT;

e CBOOOJIHO ONEPUPOBATH MOHATUSIMH, CBA3AHHBIMM C KOMOWMHALMSIMHU Tel
BpallleHUsi ¥ MHOTOIPAaHHUKOB: MHOTOTPAHHUK, BIIMCAHHBIN B cdepy U
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpalllCHHUS;

e BBIYHUCIIATh COOTHOIICHUSI MEX]Y IJIOIIAJIMH MMOBEPXHOCTEN U 00BbEMaMHU
IT0JTOOHBIX TEI;

e M300pakaTh M3ydaemble (UTYpBI, BBIMOJIHATH (BBIHOCHBIE) ITUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

e U3BJICKATh, HMHTEPIPETUPOBATH M MpeoOpa3oBbIBaTh HWHGOPMAIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

e CBOOOJIHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

e BBINOJIHATH ONEPALMK HaJl BEKTOPaMU;

e 3371aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOI CUCTEME KOOPAUHAT;

e pelIaTh T€OMETPUUECKUE 3a/1aUl HA BBIYMCICHUE YIJIOB MEKY MNPSIMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSTHUN OT TOUYKH JI0 IUIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/1A MPU PELICHUH;

e CBOOOZHO OINEpUPOBaTH TMOHATUSAMH, CBSI3aHHBIMU C JBI)KEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBHXKEHHIA;

e BBIMOJHATh M300pa)KeHHss MHOTOIPAaHHUKOB M TeNl BpallleHUus Ipu
NapajuyieIbHOM  NEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, peoOpa3oBaHus moa0o0us;

e CTPOUTH CEYEHMsSI MHOTOI'PDAaHHHMKOB M TEJl BPALLECHHS: CEYEHHUS LMIUHAPA
(mapanienbHO U NEPHEHAUKYISIPHO OCH), CEYEHUs KOHYyca (MapasuielibHbIe
OCHOBAHHIO U MPOXOSALINE YepPE3 BEPLIMHY ), CEUEHUS 11apa;



e UCIIOJIb30BaTh METOAbI IIOCTPOCHUS CEYEHMM: METON CIEAOB, METOJ
BHYTPEHHETO NIPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYIIEN TIIOCKOCTH;

e JIOKA3bIBaTh FT€OMETPUUECKUE YTBEPKIACHHUS,

e IPUMEHATh TEOMETpUYECKUE (aKThl [JIsi PEIICHUS CTEPEOMETPUUYECKUX
3a7a4, NPEANONATalOINX HECKOJIBKO IIAaroB pELICHUs, €CIU YCIOBUSA
IPUMEHEHHUS 3aJ1aHbl B SIBHOW U HEABHOU dopme;

e pEIIATh 3aJaYd HA JOKA3aTEIbCTBO MATEMATUYECKUX OTHOLICHUM U
HaXO0XJICHUE TEOMETPUUYECKUX BEIINYUH;

e IPUMEHATh NPOTPAMMHBIE CPEJICTBA U DJIECKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELICHUH CTEPEOMETPUYECKUX 3aad;

e IPUMEHATH TMOJYYCHHBIE 3HAHUS HA NIPAKTUKE: CPABHUBAThH, AHAJIU3UPOBATH
U OLICHWBAaTh pPEAJbHBIC CUTYallUH, MPUMEHATb H3YYCHHBIC TIOHATHSA,
TEOPEMBI, CBOMCTBA B IMPOILIECCE IIOUCKA PELICHUS MATEMATUYECKU
chopMyJIUPOBaHHOW MPOOJIEMBI, MOJEIUPOBATh peajbHbIE CUTYyalluu Ha
SI3bIKE TEOMETPHUH, UCCIIEA0BATH MOCTPOCHHBIE MOJIENIN C UCTIOJIb30BAHUEM
TCOMETPUYECKUX TOHITHH M TEOopeM, ammapara aiareOpbl, pemniaTh
MMPAKTUYECKUE 3aJauyd, CBA3aHHBICE C HAXOXJICHUEM TE€OMETPUUECCKUX
BEJIMYMH;

e UIMETh TMPEJCTaBICHUS 00 OCHOBHBIX JTamax pa3BUTHS TEOMETPUU Kak
COCTaBHOM YacTH (yHAaMEHTa Pa3BUTHUS TEXHOIOTUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n MPOrpaMMblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 15
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 3 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3 1
MIPOCTPAHCTBE
4 [lepnieH IUKyYIAPHOCTD MPSMBIX U 20 1
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 11
MHororpaHHuKH 19 1
BekTopsl B mpocTpaHcTBe 14 1
3 HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIH 7 5
3HAHUH
OBHIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 7 0




11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cUCTeMaTH3alus 3HaHUH
3 OO0BEM MHOTOTpaHHUKA 17
Tena Bpamenus 24 1
5 [Tmomaam moBepXHOCTH U 0OBEMBI 9 1
KpPYTJIBIX TEJ
6 JIBuKeHus 5) 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cUCTeMaTH3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnyecTBo yacos
Ne n/m Tema ypoka KonTposbHbie
Bcero
padoThbI
1 BoHbli HHCTPYKTaX [0 OXpaHe Tpya B kaOuHeTe mareMatuku. [loBTopenue. 1
TeopeMa 0 TpONOPLHOHAIBHBIX OTPE3KAX
2 [ToBTopenue. [TomoOue TpeyrombHUKOB 1
3 [ToBTOpenue. Teopema I[udaropa Ha mIOCKOCTH 1
4 [ToBTOpenue. TpuroHoMeTpus NPSMOYroJIBHOTO TPEYTOJIbHUKA 1
5 [ToBTOpenue. BekTopsl Ha TIOCKOCTH 1
6 [ToBTOpenue. Teopema Menemast 1
7 Bxoanas auarnoctuueckasi pabota 1
8 Hcropus pa3BuTHs MIIAHUMETPUU U CTEPEOMETPUH 1
9 OcHoBHbIE MpaBUiia U300pAKEHUS HA PUCYHKE IJIOCKOCTH, MapajieIbHBIX MPSMBIX 1
(0Tpe3KoB), cepeIHbI OTPE3Ka
10 CriocoObl 3a1aHMS MPSMBIX M TUIOCKOCTEH B MPOCTPAHCTBE 1
11 AKCHOMBI CTEPEOMETPUH 1
12 HekoTtopsie crieacTBus U3 akCuoM 1
13 Pemenue 3a1ay Ha MpUMEHEHHE aKCUOM CTEPEOMETPHH U UX CIIEICTBUN 1
14 Pemenue 3a1ay Ha MpUMEHEHHE aKCUOM CTEPEOMETPHUH U UX CIIEICTBUN 1
15 [TapannensHble npsiMbIe B TpocTpaHcTBe. [lapamieasHOCTh TpeX MpsSMbIX 1
16 [TapannenbHOCTB NPSAMOM U INIOCKOCTH 1
17 Pemenue 3a1a4y Ha nmapaieIbHOCTh MPSMBIX, PSIMOU U TIIOCKOCTH 1
18 Pemenue 3a1auy Ha nmapaieIbHOCTh MPSMBIX, MPSMOU U TIIOCKOCTH 1




[MTapannensHoe npoekTupoBanue. OCHOBHBIE CBOHCTBA MTapaUICIILHOTO

19 1
MIPOCKTHPOBAHHUS

20 CkpemuBarommecs npsmbie 1

21 VYTIIbI ¢ HAaNIPABJICHHBIMHA CTOPOHAMHE. YTOJI MEXKIY CKPEIIUBAOIIUMUCS TIPSIMBIMU 1

22 PaccrosiHre Mex Iy CKpenIuBaIOIUMUCS TIPSIMBIMU 1

23 Pemenne 3a1a4 Ha CKpENIMBAIONIUECS TIPSIMBIE, YTOJ MEXKTy TPSIMBIMH 1

24 Pemenue 3a1a4 Ha CKpENIUBAIOIINECS MTPSAMBIC, YTOJ MKy TIPSIMBIMA 1

o5 Pemenue 3anau no reme «llapajienbHOCTh PSAMBIX, IPSIMOM U TIOCKOCTHY, 1
«B3auMHOE pacmoio’KeHUe MPSIMBIX B TPOCTPAHCTBE. YTOJ MEXIY ABYMS TIPSIMBIMIDY

26 Pemenue 3anau no reme «llapasienbHOCTh PSAMBIX, MPSIMOM U TIOCKOCTH, 1
«B3auMHOE pacmoiosKeHUe TMPSIMBIX B TPOCTPAHCTBE. YTOJ MEXIY ABYMS TIPSIMBIMIDY

97 KoHTpoasHas padoTta o Temam «B3arMHOe pacioyioxkeHHe MPSMBIX B IIPOCTPAHCTBE. 1
VYron Mexay AByMs MpsMbIMIY, «[lapamienbHOCTh NpsSMBIX, TPSIMOM U IMIIOCKOCTH

28 [TapannensHbIE TIOCKOCTH

29 CBoiicTBa mapaJyieIbHBIX TIOCKOCTEH

30 Pewrenue 3agau no reme «llapamiensHbie miockoctu. CBOMCTBA NapaJIIEIbHBIX 1
IIJIOCKOCTEN»

31 Pewrenue 3agau no reme «llapamiensHbie miockoctu. CBOMCTBA NapaIEIbHBIX 1
IIJIOCKOCTEN»

32 Tetpasap 1

33 [Tapannenenunen 1

34 Pemenue 3amgau no teme «Terpasrap. [lapannenenumnen 1

35 3aJauM Ha NOCTPOECHUE CEUEHUN 1

36 3aJa4uy Ha NOCTPOECHUE CEUEHUN 1

37 3aJauy Ha NOCTPOECHUE CEUECHUN 1

38 3aJauM Ha NOCTPOECHUE CEUECHUN 1

39 3azauy Ha IOCTPOECHHUE CEYEHUM 1




40 3aaun Ha MOCTPOCHHUE CEUCHHIA 1
41 Pemenue 3agau no remam «llapamienbHOCTB mockocTeny, « Terpasap. 1
[Tapannenenumnemn
42 KonTtponsHas padota no Teme «IlapamienbHOCTh INIOCKOCTEH 1
43 [eprienuKynsipHBIE IPsIMBIE B pocTpaHcTBe. [lapannensHeie npsMeie, 1
MEPIIEHANKYIISPHBIE K TUIOCKOCTH
44 [Ipu3Hak nepneHauKyIIpHOCTH IPSIMOM U INIOCKOCTH 1
45 Teopema o npsiMOi, EPIIEHAUKYISIPHOMN K TUIOCKOCTH 1
46 Pemenue 3amaq mo teme «llepneHIUKYISIPHOCTD MPSIMOH U TUTOCKOCTH 1
47 Pemrenne 3agau mo reme «llepneHquKyISIpHOCTD NPSMOM U TIOCKOCTH» 1
48 Pemenue 3amaq mo teme «llepneHIUKYISIPHOCTD MPSIMOH U TUTOCKOCTH 1
49 PaccrosHne oT TOUKH 10 INIOCKOCTHU 1
50 Teopema o Tpéx mepneHANKYsIpax (MpsMast u 0OpaTHast) 1
51 VYros MeX Iy pSAMOM U TUIOCKOCTBIO 1
59 Pemenue 3a1ay Ha MpUMEHEHUE TEOPEMBI O TPEX MEPIICHIUKYIApaX, Ha YTOJl MEXKIY 1
MPSIMOM U TIOCKOCTBIO
53 Pemenue 3a1ay Ha MpUMEHEHUE TEOPEMBI O TPEX MEPIICHIUKYIApaX, Ha YIOJl MEXKIY 1
MPSIMOM U TIOCKOCTBIO
54 JIByrpaHHbIi yroiu 1
55 [Ipu3Hak nepneHIuKyIIpHOCTH MIOCKOCTEN 1
56 Pemenue 3a1a4y Ha pU3HAK MEPICHIUKYISIPHOCTH ABYX IIOCKOCTEH 1
57 [IpssMoyrobHBIN apasuieenuie 1
58 Pemienue 3a1a4 Ha NpsAAMOYTOJIbHBIN MapalieNenuIe]] 1
59 Tpexrpannslii yroy. MHOTOrpaHHBIN yrou 1
60 Pemenue 3a1a4 no teme «llepneHauKyIsIpHOCTD NPSMBIX U IJIOCKOCTEH» 1
61 Pemenue 3a1a4 no teme «llepneHauKyIsIpHOCTD NPSMBIX U IJIOCKOCTE» 1




62 KonTtponsHas padota no Teme «lleprneHauKkyiIsspHOCTb NPSMBIX U TUIOCKOCTE» 1
63 [TonsiTHEe MHOTOTpaHHUKA. [ 'eOMeTpUUECKOE TENIO 1
64 Teopema Diinepa 1
65 [Ipu3ma. Ilomans NOBEPXHOCTH MPU3MBI 1
66 [TocTpoenue ceueHuit MpU3MbI 1
67 Pemenue 3agau no reme «IIpuzmay 1
68 Pemenue 3a1a4 o teme «I[Ipu3may 1
69 [IpocrpancrBennas Teopema Iudaropa 1
70 [Inpamuna. [IpaBunbsHas nupamua 1
71 VYceuennas nupamuaa 1
72 [TocTpoenue ceueHnii MUpaMuIbl 1
73 Pemenue 3agau mo reme «llupamuga 1
74 Pemenue 3agau mo reme «llupamugay 1
75 CummeTpus B IPOCTPAHCTBE 1
76 [IpaBusibHBIC ¥ TIOJTYNIPABUIIbHBIE MHOTOTPAHHUKHU 1
7 DneMeHTHI cheprUIeCKO TeOMETPHH: T€0Ae3UUECKUE TMHUN Ha 3emiIe 1
78 Pemenne 3agau mo reme «MHOTOTPaHHUKI) 1
79 Pemenne 3agau mo reme «MHOTOTPaHHUKW) 1
80 KonTponbnas paborta o teme «MHororpanauku. [1nomaas moBepXHOCTH MPU3MBI U 1
MUPaMUIBD)
81 BekTopsl. PaBeHCTBO BEKTOPOB 1
82 CnoxeHue ¥ BBIYUTaHUE BEKTOPOB 1
83 CymMa HECKOJIBKHX BEKTOPOB 1
84 YMHOKEHNE BEKTOPA Ha YHUCIIO 1
85 Pemenue 3aa4 no treme «CioxeHne 1 BbBIUNTaAaHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa 1

Ha 9YucCJIo»




86 Pemenue 3a1a4 o Teme «ClnokeHUE ¥ BBIYUTAHUE BEKTOPOB. Y MHOKEHUE BEKTOPA 1
Ha YHCIIO»
87 Kommuianapusie Bexktopsl. [IpaBuso napamienenumnena 1
88 Paznoxenne BeKTOpa 1Mo TpeM HEKOMILJIAaHAPHBIM BEKTOPaM 1
89 Paznoxenne BeKTOpa 1o TpeM HEKOMITJIAaHAPHBIM BEKTOPaM 1
90 CkansipHO€ MTPOU3BEICHUE 1
91 Beruncnenue yriia Mex1y BEKTOpaMu B IIPOCTPAHCTBE 1
92 [Ipocreiimue 3a1a4u ¢ BEKTOPaMH 1
93 [Ipocreiinmue 3a1a4u ¢ BEKTOPaMH 1
94 [Ipocreiimue 3a1a4u ¢ BEKTOPaMH 1
95 [Ipocreiinmue 3a1a4u ¢ BEKTOPaMH 1
96 KoHTpoasHas pabota 10 TeMe «BEeKTOpHI B IPOCTPAHCTBE 1
97 O060011eHre 1 cucTeMaTu3alus 3HaHu| 1
98 O06001eHre 1 cucTeMaTu3alus 3HaHu’ 1
99 O060011eHre 1 cucTeMaTu3alus 3HaHu| 1
100 Hroropas koHTpoJIbHAs paboTa 1
101 Hrorosas koHTpoJIbHAS paboTa 1
102 O00011eHre U cucTEMaTU3aLMs 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102




11 KVIACC

KoaudecTBO 9acoB

Ne n/m Tema ypoka KonTposbHbie
Bcero
padoThbI
1 BoHbli HHCTPYKTaX [0 OXpaHe Tpy/a B kKaOuHeTe MareMaTtuku. [loBTopeHue TeMsl 1
"KoopauHaTsl BEKTOpa Ha INIOCKOCTH U B IPOCTpaHCTBE"
2 [ToBTOpenue tems! "CkalispHOE IPOU3BEAEHNE BEKTOPOB" 1
3 [ToBTOpenue Tems! "Borunicienue yria Mex1y BEKTOpaMH B IPOCTpaHCTBE" 1
4 [ToBTOpenue Temsl "YpaBHEHNE TPSIMOI, TPOXOIAIIEH Yepe3 1BE TOUKHU" 1
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, YPaBHEHHUE INIOCKOCTH B OTPE3KaxX 1
6 YpaBHEHHE MIOCKOCTH, HOpMaJlb, YPaBHEHHUE INIOCKOCTH B OTPE3KaxX 1
7 BekTopHoe npousBeneHue 1
8 JluneliHbIe HEPABEHCTBA, JIMHEHHOE MTPOTPaMMHUPOBAHUE 1
9 JluneliHble HEPABEHCTBA, JIMHEHHOE TPOTPaMMHUPOBAHUE 1
10 AHaNUTHYECKUE METO/IbI pacuéra yriia Mex1y NpsIMbIMU B MHOTOTPaHHUKAX 1
11 AHaNUTUYECKUE METOIbI pacuéra yriia MexX,1y IJIOCKOCTAMH B MHOTOTpaHHHUKAaX 1
12 ®dopmyna pacCTOSHUS OT TOUKH JI0 TNIOCKOCTH B KOOPAMHATAX 1
13 Haxosxienue paccTosTHUN OT TOYKH JI0 TIJIOCKOCTH B KyOe 1
14 HaxoxaeHnue paccTosiHuil OT TOYKHU A0 TUIOCKOCTH B MPaBUIIBHON MHUpaMUe 1
15 KontponbHas padoTa "AHaauTHYECKas TeoOMeTpHs" 1 1
16 CeueHnsi MHOTOTPAaHHUKOB: CTaHAAPTHBIE MHOTOTPAHHUKHU 1
17 CeueHuns MHOTOTPAaHHUKOB: METO/]T CJIE/I0B 1
18 CeueHrs MHOTOTPAHHUKOB: CTaHAAPTHBIE MIIOCKOCTH, IEPECEUEHUS MPAMBIX U 1
IIJIOCKOCTEMN
19 [TapannenbHble TpsIMbIE U IJIOCKOCTH: apaljIeibHbIE CEYEHUS 1




20

[TapannenpHble NPAMBIE U INIOCKOCTH: PACYET OTHOLLICHUI

21 [TapannenbHble MPSMBIC U TUIOCKOCTH: YTIIbI MEXKIY CKPEUTUBAIOIIUMUCS TIPSIMBIMU

29 [TeprieHIUKYIIIPHBIC MIPSAMBIC U TUIOCKOCTH: CTaHIAPTHBIC MAPhI TIEPIICH IUKYIISIPHBIX 1
TJIOCKOCTEH | MPSMBIX, CAMMETPHH MHOTOTPAaHHUKOB

23 [TeprieHIUKYIIIPHBIC IPSAMBIC U TUIOCKOCTH: TEOPEMa O TPEX MEPIICHIUKYIIpax

24 [TepnieHIUKYIIIpHBIC IPSAMBIC U TUIOCKOCTH: BBIYMCICHUS JUTMH B MHOTOTPaHHUKAX

o5 [ToBTOpEHUE: TUIOIIA MHOTOYTOJIbHUKOB, (DOPMYJIBI TS TUTOMIACH, COOOpaKeHUS 1
noaoous

26 [ToBTOpEHUE: TUIOIIA MHOTOYTOJIbHUKOB, (DOPMYJIBI JUTS TUIOMIAICH, COOOpaKeHUS 1
noaoous

97 [ToBTOpEHUE: TUIOIIA MHOTOYTOJIbHUKOB, (DOPMYJIBI JUTS TUIOMIACH, COOOpaKeHUS 1
noaoous

28 [Inomany ceyeHnii MHOTOTPaHHUKOB: TUIONIAU TOBEPXHOCTEH, pa3pe3aHus Ha YacTH, 1
cooOpakeHHs TI0100us

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

30 KontponbHas padota "[loBTOpeHHE: MHOTOTPaHHUKH, CEYCHHSI MHOTOTPaHHUKOB"

31 O06bEM Tema. O0BeM IPSIMOYTOJIBHOTO Mapajuieenuneaa

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

33 CrepeoMeTpHuueckue 3aJ1auu, CBI3aHHbIE C 00bEMOM MPSIMOYTOIBLHOTO 1
napasuieNienunea

34 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C BRIUUCICHUEM 00BEMA MPSIMOYTOJIBLHOTO 1
napasieNnenuneaa

35 O0BEM npsAMOi IPU3MBI 1

TEPEOMETPUUECKUE 3a]]aui, CBS3aHHBIE C BEHIYUCICHHEM 00bEMOB MPSIMOI MPU3MBI

36 C , 0 1

37 [Ipuknaanele 3aauu, CBsI3aHHbIE ¢ 00BEMOM MPSIMOI TPU3MBI 1

38 Brruncnenue 00bEMOB TN ¢ TOMOIIBIO ONpeeéHHOro nHTerpana. O0bém 1




HAaKJIOHHOM IIPU3MBI

Beruncnenue 00bEMOB TN ¢ TOMOMIBIO ONpeIeIEHHOr0 nHTerpana. O0bpém

39 1
T PAMHIBI

40 dopmyna 00bpéma nmupamuabl. OTHOIIEHHWE 00HEMOB MTUPAMHU/T C OOIIUM YIIIOM 1

41 ®opmyna 06bpéMa upamuael. OTHOIIEHHE 00BEMOB THPAMHT C OOLIHM YIIIOM 1

42 CrepeomMeTpuiecKue 3a/1auu, CBI3aHHbIE ¢ 00bEMaMK HAKJIOHHOW TTPU3MBbI 1

43 CrepeoMeTrpuueckue 3a/1aui, CBA3aHHbIE C 00bEMaMU MUPAMU/IbI 1

44 [Tpuknagaeie 3agaun o TeMe "OO0BEMBI TeN", CBA3aHHBIE C 00HEMOM HAKIIOHHON 1
TIPU3MBI

45 [Ipuknagaeie 3agaun mo Teme "OO0BEMBI TeNn", CBA3aHHBIE C 00BEMOM MUPAMU/IBI 1

46 [Ipumenenne 06bEMOB. Briunciienne paccTostHUS 10 MIIOCKOCTH 1

47 KonTponbhas padora "O6béM MHOTOrpaHHUKA" 1

48 [HunuHapudeckas TOBEPXHOCTh, 00pa3yronye MUIMHAPUIECKON MMOBEPXHOCTH 1

49 Humuuap. [psmoit kpyroBoi nuausAp. [1momans moBEpXHOCTH IIMIMHAPA 1

50 Konndeckas moBepXHOCTh, 00pa3yrolue KOHnIecKoi nosepxuoctu. Konyc 1

51 Ceuenune KOHyca MJIOCKOCTHIO, MAPAJUIETBLHOM MIJIOCKOCTH OCHOBAHUS 1

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

53 [Tnomanp 60KOBOY MOBEPXHOCTH M TIOJHOM MOBEPXHOCTH KOHYCA 1

54 [Tnomanas G0KOBOI MOBEPXHOCTH U MOJIHON MOBEPXHOCTH KOHYCA 1

55 CrepeoMeTpHuueckue 3a/1aui Ha J0Ka3aTeNbCTBO U BHIYMCICHUE, IOCTPOCHUEM 1
CeUeHUH MUIMHIpPA, KOHYCa

56 CrepeoMeTpHuueckue 3a/1aui Ha JOKa3aTeNbCTBO U BHIYMCICHUE, TIOCTPOCHUEM 1
CeUeHUH MUIMHIpPA, KOHYCa

57 [Ipuknanueie 3a1a4u, CBSI3aHHBIC C IIIUHIPOM

58 [Ipuknanueie 3a1a4M, CBSI3aHHBIC C IIMIUHIPOM

59 Coepa u map




I[Tepeceuenue cdepsl u mapa ¢ mwiockocThio. Kacanue mapa u cdepsl mIoCKoCThIO.

60 1
Bun u nzobpakenue mapa

61 [Tepeceuenue cheprl u mapa ¢ IOCKoCcThio. Kacanue mapa u cepsl MI0CKOCTHIO. 1
Bun u n3o6pakenue mapa

62 VYpasuaenune chepsl. [Tnomans cheps u e€ gacre

63 Cummerpus cdepsl 1 mapa

64 CrepeoMeTpHYecKHe 3aJIa4H Ha JJOKAa3aTeIbCTBO M BEIYHMCIICHUE, CBSI3aHHBIC CO 1
cdepoii U mapoM, IOCTPOSHUEM MX CEUCHUH TUIOCKOCTHIO

65 CrepeoMeTpHYeCKHe 3aJIa4H Ha JOKA3aTeIbCTBO M BRIYHCIICHUE, CBSI3aHHBIC CO 1
cdepoii U ImapoM, IOCTPOSHUEM MX CEUCHUH TUIOCKOCTHIO

66 [Tpuknamaeie 3a1a49u, CBsI3aHHBIC CO c(Hepoid U IIapoM 1

67 [ToBTOpEHUE: OKPY)KHOCTH Ha MJIOCKOCTH, BEIYHCIICHHS B OKPY)KHOCTH, CTaHapTHBIC 1
nonoous

68 Paznuunple KOMOWHAIIMY TEJT BpAIlCeHUs] © MHOTOTPAHHUKOB 1

69 3anauu o Teme "Tena ¥ MOBEPXHOCTH BpamieHus" 1

70 3anauu o Teme "Tena ¥ MOBEpXHOCTH BpaImieHus" 1

71 KonTtponpHas padota "Tena 1 mOBEpXHOCTH BpamieHUs" 1

72 O06beM mumuHApa. Teopema 06 00bEME PSIMOTO MUITUHIPA 1

73 Brruucnenue o0EMOB TeN ¢ MOMOIIBIO onpeeIéHHOro nHTerpaia. O0bpéM KoHyca 1

74 [Tnomaau 60KOBOM U MOJTHON MOBEPXHOCTH KOHYCa 1

75 CrepeoMeTpHuuecKkue 3a/1aui, CBSA3aHHbIE C BHIYUCICHHEM 00bEMOB IWIIMHPA, KOHYCA 1

76 [Tpuknagaeie 3agaun 1Mo Teme "OOBEMBI U TUIOIIAAN TOBEPXHOCTEH Tem" 1
O06BéMm mapa u maposoro cekropa. Teopema 06 00bEMe mapa. I[Tnomans chepsr.

77 CrepeoMeTpHruecKkue 3a/1auu, CBSI3aHHbBIE C BBIYMCIEHUEM 00BbEMOB I1apa, MapoBOTO 1
CErMEHTa U I1apOBOT0 CEKTOpa

78 [Ipuknanueie 3anaun no Teme "OOBEMBI TN, CBA3aHHBIE ¢ 00BEMOM IIapa U 1

omaiabro C(bepLI. CooTtHoteHHs MCXKAY IJIoIagasaMu HOBCpXHOCTeﬁ 1 00bEMaMH




H0JI00HBIX Tell

[TonoGusie Tena B npocTpancTBe. M3menenne oobEMa rnpu no1o0uu.

79 CrepeoMeTpHUeCKHe 33]1a4H, CBSI3aHHBIC C BEIYHCICHHEM 00bEMOB TEIT U TUIOINAJICH
MOBEPXHOCTEMN

80 KonTtponsHas padora "[1nomaam moBepXHOCTH U 00BEMBI KPYTIIBIX TeT"

81 JBmwxenus mpoctpanctBa. OtoOpakenus. J[Brkenus u paBeHcTBo puryp. Odmiue
CBOMCTBA JIBKCHUM

82 Bunb! nBrkeHni: mapamuieabHbIi NEPEHOC, IEHTPAIbHAs CHMMETPHSL, 3€pKalbHas
CUMMETpPHS, TTIOBOPOT BOKPYT MPSAMOi

83 [Ipeo6pazoBanwms mogoous. [Ipsmas u chepa Ditnepa

84 I'eomeTpuyeckue 3aaun Ha MPUMEHEHHUE JIBUYKCHUS

85 KonTponsnas pabota "Bektopsl B mpocTpancTse”

86 O6o6matomee nmoropeHue 11 moHsTHII 1 MeTOI0B Kypca reomeTpun 10—11 kaccos,
cucrtemaTusanus 3Hanuil: "llapamienbHOCTh TPSMBIX U TIJIOCKOCTENW B MTPOCTPAHCTBE"

87 O6o6matomee moropeHue 11 moHsITHII 1 METOI0B Kypca reomerpuu 10—11 kaccos,
cucTtemaTu3anus 3HaHuil: "BekTopsl B mpocTpancTse"

8 O6oo6matomee nmoBropeHue 11 moHsITHII 1 MeTOI0B Kypca reomeTpun 10—11 kaccos,

8 cucTtemMaTu3anus 3Hanuil: "BekTopsl B mpocTpancTse"

89 O6oo6matomee nmoBropeHue 11 moHsITHII 1 MeTOI0B Kypca reomeTpun 10—11 kaccos,
cucteMaruzaius 3HaHuii: "O0beM MHOTOTpaHHHKA"

90 O6o6maromniee noproperue 11 nonstuii u MeTo0B Kypca reomerpun 10—11 kiaccos,
cucteMaruzaius 3Hanuii: "O0beM MHOTOTpaHHHKA"

o1 O6o6maromniee noproperue 11 nonstuii u MeTo0B Kypca reomerpun 10—11 kiaccos,
cucteMmaru3anus 3HaHuii: "Ilnomnanyu moBepXHOCTH U 0OBEMBI KPYTJIIBIX TET"

92 Ob6o6maromiee noproperue 11 nousTuit 1 MeTo 0B Kypca reomerpun 10—11 kiaccos,
cuctemaruzanus 3HaHui: "[lnomanym noBepXHOCTH U 0OBEMBI KPYTIIBIX Ten"

93 Htorosas KOHTpoJbHAsA padoTa




94

Hrorosas KoHTpoJbHAs padoTa

95 [ToBTOpEHue, 0600IICHNE U CHCTEMAaTU3aIUs 3HAHUI

96 Hcropus pasBUTHS CTEPEOMETPUM KAaK HAYKU U €€ POJIb B Pa3BUTUU COBPEMEHHBIX 1
HWHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTUU

97 Hcropus pasBUTHS CTEPEOMETPUM KAaK HAYKU U €€ POJIb B Pa3BUTUU COBPEMEHHBIX 1
HWHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTUH

98 Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKU U €€ POJIb B Pa3BUTHUU COBPEMEHHBIX 1
HWHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTUU

99 Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKU U €€ POJIb B Pa3BUTHUU COBPEMEHHBIX 1
HWHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTUU

100 Hcropus pasBUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B Pa3BUTUN COBPEMEHHBIX 1
HWHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTUU

101 Hcropus pa3BUTHS CTEPEOMETPHH KaK HAYKU M €€ POJIb B Pa3BUTHH COBPEMEHHBIX 1
WH)KECHEPHBIX ¥ KOMITBIOTEPHBIX TEXHOJIOTHIA

102 Hcropus pa3BUTHS CTEPEOMETPHH KaK HAYKU M €€ POJIb B Pa3BUTHH COBPEMEHHBIX 1
WH)KECHEPHBIX ¥ KOMITBIOTEPHBIX TEXHOJIOTHIA

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




MPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
T RO IIpoBepsiemble NpeIMETHBIE Pe3yJILTATEI 0CBOEHHS! OCHOBHO
o0pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJbTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTh
79 [TpuMeHsATh aKCMOMBI CTEPEOMETPHH M CIEICTBHS M3 HUX IPH PEHICHUU
TeOMETPUIECKUX 33124
73 OmnepupoBaTh TMOHATHAMH:  MApajIeNbHOCT, W TEPHEHMKYIAPHOCTS
MPSIMBIX U IJIOCKOCTEH
74 KnaccupumumpoBaTh B3auMHOE pPacIoJIOKEHUE TPSMBIX U TUIOCKOCTEH B
MPOCTPAHCTBE
OmnepupoBaTh MOHATUSMH: JBYIPaHHBIA YTOJ, TPaHW IBYTPAHHOTO YIJIa,
7.5 pedpo IBYrpaHHOrO yria, JUHEHHBIN Yroja JIBYrpaHHOTO yrija, rpaxycHas
Mepa ABYTPaHHOTO yTiia
76 OmnepupoBaTh TOHSATHSIMH: MHOTOTPaHHUK, BLmyKnHvﬁ U HEBBITYKIIBIN
MHOTOT'PaHHUK, 2JIEMEHTHl MHOTOTPaHHUKA, TIPABUIIbHBI MHOTOTpAaHHHUK
77 PacrioznaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MHMpamMuia, MpU3Ma,
MPSIMOYTOJIFHBIN MapajuiesienuIie1, Kyo)
KnaccuduimpoBare ~ MHOTOrpaHHUKH,  BbIOWpass ~ OCHOBaHUSA  JJs
7.8 Kkiaccuukanuu (BBITYKIbIE M HEBBITYKJIbIE MHOTOTPAHHUKH, TTPaBUIIbLHBIC
MHOTOTPaHHUKH, IPSIMbIE U HAKJIOHHBIE PU3MBI, TapaJlIeIeIUIe/Ib])
7.9 OnepupoBaTh MOHATUSMH: CEKYIasl INIOCKOCTh, CEY€HHE MHOTOTPAHHUKOB
710 OOBACHATH MPUHIUIBI TOCTPOCHUSI CEYEHUI MHOTOTPAaHHUKOB, UCIOJIB3YS
METOJI CJIe/IOB
Crpoutb ce4yeHHs] MHOTOTPAHHMKOB METOJOM  CJEIOB, BBINOJIHSITD
7.11 (BBIHOCHBIC) TIJIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP:
BUJI CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HaXoXKJI€HHUE T'€OMETPUUYECKUX BEIMYMH MO 0Opasuam
WIM alrOpuTMaM, MPUMEHSS HW3BECTHBIE AaHAJIUTUYECKUE METOJbl TpHU
7.12 pEelIeHUH  CTaHAAapTHBIX MaTeMaTHYeCKMX 3ajad Ha  BBIYUCIICHHUE
pacCTOSHUN MEXIy ABYMs TOYKAMU, OT TOYKU JIO MPSMOM, OT TOYKHUIO
MJIOCKOCTH, MKy CKPEIIUBAOIIUMHUCS MIPSIMBIMU
Pematp 3amaun Ha HaXoXKJIEHUE T'€OMETPUUYECKUX BEIMYMH MO 0Opasiam
WIM alrOpuTMaM, MPUMEHSS HW3BECTHBIE AaHAJIMTUYECKUE METOJbl TpHU
7.13 pelIeHNH CTaHAApPTHBIX MaTeMaTHYeCKUX 3aJay Ha BBIYMCICHHUE YIIIOB
MEXJly CKPEUIMBAIOIIUMUCS MPSAMBIMH, MEXIy NPSIMOH M IIOCKOCTHIO,
MEX]ly IUIOCKOCTSIMU, JIBYTPaHHBIX YIJIOB
Bbruncnare 00bEMBI U MIJIOIIAIM OBEPXHOCTEH MHOTOTPAHHUKOB (IPU3Ma,
7.14 nupaMua) ¢ NpUMEHEHHeM (OpMys, BBIUUCIATH COOTHOLICHUS MEXIY
TUIOIIA/SIMU [TOBEPXHOCTEH, 00bEMaMH MOJJOOHBIX MHOTOIPaHHUKOB
715 OmnepupoBaTh MOHATHSAMHU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP, OCb M

INIOCKOCTh CUMMETPHHU, HCHTP, OCh U IJIOCKOCTH CUMMCTPHUN q)HprLI




N3Bnekarb, mpeoOpa3oBbIBaTE W HHTEPIPETUPOBATH HHGOPMAIIUIO O

7.16 MPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (UTypax, NpPEICTAaBICHHYIO Ha
YepTekax U pUCyHKax
[IpumensTe reomerpuyeckre (PaKkThl Ui PELICHUS CTEPEOMETPUUYECKHX
7.17 3a7a4, MPEINOJaramilinX HECKOJIbKO IIaroB pELICHUs, €CIU YCIOBHUA
MIpUMEHEHHMs 3aJIaHbI B SIBHOH Gopme
718 [Ipumenars nDpocTedIMe MNPOrpaMMHBIE CPEACTBA U BJIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CHCTEMBI IIPU PEIICHUHU CTEPEOMETPHUECKUX 33134
719 [IpuBoaMTH TpEMEPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B TMpHUpOJE U
KU3HU, PACIIO3HABATH MPOSIBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE
[TpumMeHsTH MOJTydeHHBIE 3HAHUS HAa MPAKTHUKE: aHAJIH3UPOBATh pEabHbBIC
CUTYalluW ¥ MPUMEHATh M3YYE€HHBIC TIOHSATHS B TPOIIECCE IMOMCKA PEIICHHSI
MaTeMaTH4ecku cHhopMyIHMpOBaHHOHN NPOOIEMBI, MOJCIHPOBATH PEaTbHBIE
7.20 CUTyallud Ha SI3bIKE€ TE€OMETPUHU, HMCCIEAO0BAaTh MOCTPOECHHBIE MOJENIN C
WCTIOJIb30BAHUEM T€OMETPUYECKHUX MOHSATHI U TEOpeM, ammapara anreOpsl,
pemaTh ~ TpaKTHYECKHWEe  3a/Ja4yd,  CBSI3aHHBIE C  HAXOXKJICHHEM
reOMETPUICCKUX BEITHINH
11 KIIACC
Kon .
TR IIpoBepsiembIe Npe/IMeTHbIE Pe3yILTATEI 0CBOEHHUS OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbI CpPeIHEro 001ero o0pa3oBaHus
pe3yJabTaTa
6 ['eomeTpust
OnepupoBaTh MOHATHAMH: HWIMHIPUYECKAsh MOBEPXHOCTh, 0Opa3yroliue
6.1 UWIMHAPUYECKOH TMOBEPXHOCTH, UIWIMHIpP, KOHHWYECKass MOBEPXHOCTb,
o0pa3yrolire KOHHYeCKO MOBEPXHOCTH, KOHYC, chepruueckasi IOBEpXHOCTh
6.2 Pacnio3naBate Tena BpameHus (MUJIMHIP, KOHYC, cdepa U map)
6.3 OOBICHATH CITOCOOBI OJIYUYSHHUS TEJ BpAICHUS
6.4 KiaccudumupoBaTs B3auMHOE pacmoiokeHue chepbl U II0CKOCTH
OnepupoBaTh MOHATUSMU: IIAPOBON CETMEHT, OCHOBaHHE CErMEHTa, BhICOTA
6.5 CerMEHTa, IIapOBOM CIJIOM, OCHOBAHWE IIAPOBOIO CIJIOS, BHICOTA LIAPOBOTO
CJI0s1, IIIAPOBOM CEKTOP
6.6 Boruncnate 00bEMBI M IUIOHIAAM  TOBEPXHOCTEH Ten  BpallleHus,
' T€OMETPUUECKUX TeJl C MPUMEHEHHEeM (popmyl
OnepupoBaTh MOHATHSAMH: MHOTOTPAaHHHUK, BIHCAHHBIH B cdhepy Hu
6.7 OTIHMCaHHBIN 0KOJIO cdepbl, cepa, BIMCAHHAS B MHOTOTPAHHUK MU TEJO
BpalllCHUS
6.8 BbIYHCHATE COOTHOIIEHUST MEXTY TIOMIAASIMH MMOBEPXHOCTEH U 00BEMaMu
' 10IOOHBIX TEI
6.9 H3o§pa>KaTL u3ydyaeMble (UTYpHl OT PYKH M C MPUMEHEHHEM MPOCTHIX
4epTEKHBIX HHCTPYMEHTOB
BoimonHATE  (BBIHOCHBIE) TMJIOCKHE YEPTEKU W3 PHUCYHKOB MPOCTBIX
6.10 00BEMHBIX (Uryp: BHJI CBepXy, COOKY, CHHU3Y; CTPOMTh CEUYEHHS Tel
BpAIICHUS
6.11 W3BnekaTb, MHTEPHOPETHUPOBATH M MpeoOpa3oBbIBaTh HMHOOpPMAIHMIO O




MPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (UTypax, NpPEICTAaBICHHYIO Ha
YEepTEKaAX U PUCYHKAX

6.12

[IpumensTe reomerpuyeckre (PakThl Ui PELICHUS CTEPEOMETPUUYECKHX
3a/a4, MNPEIIONAraloIuX HECKOJIBKO IIAaroB pELICHUs, €CIH YCIOBUS
IPUMEHEHHUs 33JIaHbl B IBHOM opme

6.13

OnepupoBaTh NOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BI)IHOJIH?[TI) HeﬁCTBHﬂ CJIOKCHUA BeKTOpOB, BbIYUTAHUA BGKTOpOB Hu
YMHO)KGHI/UI BGKTOpa Ha 4Yucio, 06’I)SICH$ITI>, KaKnuMHnu CBOﬁCTBaMH OHHU
oOmazaroT

6.15

[IpuMeHsaTh NpaBUIIO NapauIeIenune/ia IPU CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTI) IMOHATUAMU: JOCKAPTOBBI KOOPAWHATBI B IIPOCTPAHCTBC,
BCKTOP, MOAYJIb BEKTOPA, paBCHCTBO BEKTOPOB, KOOPAWHATBI BEKTOPA, YIroJI
MCXKAY BCKTOpaMH, CKAIIPHOC MPOU3SBCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMILTAHAPHBIC BEKTOPLI

6.17

Haxomuth cymMmy BEKTOpPOB W NpPOM3BEIEHUE BEKTOpa Ha YMCIO, Yroll
MEXAY BEKTOpPAaMHU, CKaJSIPHOE IMPOU3BEACHUE, PACKIIAAbIBaTh BEKTOP IO
JIBYM HEKOJUIMHEApHBIM BEKTOPaM

6.18

3a)IaBaTB IIJIOCKOCTh YPAaBHCHUEM B ﬂeKapTOBOfI CUCTCME KOOpAHUHAT

6.19

Pemrate HpOCTeﬁMHe rCOMETPUUICCKUC 3aJa4 Ha IMPHUMCEHCHUC BCKTOPHO-
KOOPAWHATHOI'O METOaa

6.20

Pemrate 3agaum Ha J0Ka3aTCJIbCTBO MAaTEMAaTHYCCKHUX OTHOIIIEHUM U
HaXO0XJICHUC T'COMCTPUYCCKHUX BCJIWYHH II0 06pa3uaM WK aJIrOpuTMam,
IIPpUMCHSA HU3BECTHBIC METObI npu PEHICHUHA CTaHIApPTHBIX
MaT€MaTUYCCKUX 3a1a4

6.21

[IpumensTs mpocTeiiline MOporpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHHKAIIMOHHbBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUYECKUX 3a]1a4

6.22

[IpuBoauTE mpUMEpHl MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MpUpOJe U
YKU3HHU, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE

6.23

[IpuMeHsTh MOMy4YeHHbIE 3HAHUS Ha MPaKTUKE: aHAIU3UPOBATH peajbHbIC
CUTYallud U NMPUMEHATh U3yUCHHbIC TIOHATHS B MPOLECCE MOUCKA PELICHUS
MaTeMaTHYeCKu CPOpMYITHMPOBAHHON MPOOIEMBI, MOJECIUPOBATH PEabHbBIE
CUTyallud Ha SI3bIKE TEOMETPUU, MCCIEN0BAaTh MOCTPOECHHBIE MOJETH C
UCIOJIb30BAHUEM T'€OMETPUUYECKUX MOHSATUN U TEOpeM, amrapara ajareopsl,
pemiate ~ NpakTUYeCKHe  3aJaud,  CBA3AHHBIE C  HAXO0XACHHUEM
T€OMETPUYECKUX BEJIUMYUH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
7

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpud. Touka, mpsimMasi, IIOCKOCTh, IPOCTPAHCTBO.
[onsiTne 06 aKCHOMATUYECKOM TIOCTPOCHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHH U
CIIEJICTBUS U3 HUX

7.2

B3anMHOe pacronokeHne npsIMbIX B IPOCTPAHCTBE: NIEPECEKAOIINECS, TTApAIIICIIbHBIC
n CKpCHIUBAIOIIUECA  TTPAMBIC. HapaJ'IJ'[eJ'II)HOCT b MIpsAMBIX H IJIOCKOCTEN B
MPOCTPAHCTBE: MapajUIeNIbHbIE TMPSAMbIE B MPOCTPAHCTBE, NAPALICIBHOCTh TPEX
MpsAMBIX, MNapaJUICIIbHOCTD pr[MOfI A IUIOCKOCTH. YTIBIC COHaAITpaBJICHHBIMHU
CTOPOHAMH, YroJl MEXKIy MPAMBIMU B MpocTpaHcTBe. [lapainenbHOCTh MIOCKOCTEM:
MapajuiebHble IUIOCKOCTH, CBOMCTBa NapalIeNIbHBIX IIOoCKocTeil. [Ipocreitmme
MPOCTPAHCTBEHHBIE (UTYphl Ha TUIOCKOCTH: TeTpadap, KyO, mapajuienenunes,
MOCTPOEHUE CEUCHU I

7.3

HepHeHHI/IKy.]'IﬂpHOCTI) pr[MOfI N TUIOCKOCTH: TMCPICHAUKYIIAPHBIC TMPAMBIC B
MIPOCTPAHCTBE, NPAMBIC MAPAJUICIIBHBIC U MEPICHAUKYIISAPHBIC K IINIOCKOCTHU, IIPHU3HAK
MEePIEHANKYJISIPHOCTH TPSIMOM U IUIOCKOCTH, TE€OPEMa O MPAMOU MEPHEeHAUKYISIPHON
IJIOCKOCTH. YTJIbI B TPOCTPAHCTBE: YIOJI MEXKAY MPSMOW U MIIOCKOCTBIO, TBYTPAHHBIN
yroJi, JIMHEHHBIH YroJl IBYrpaHHOro yria. [lepneHauKymnsp 1 HakJIOHHbIE: PACCTOSHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE OT MPSAMOI JI0 TUIOCKOCTH, MpoeKusi purypsl Ha
IJI0CKOCTh. [lepneHauKyIsIpHOCTh MJIOCKOCTEHN: MPU3HAK MEPHEHANKYISIPHOCTH ABYX
mwiockocteit. TeopeMa o TpEX nmeprieHUKyIsIpax

7.4

[loHsiTHE MHOTOTrpaHHHMKA, OCHOBHBIE D3JEMEHTHl MHOTOIPAHHUKA, BBIYKIbIE U
HEBBINYKJIbIE MHOTOTPAHHUKH, pa3BEPTKa MHororpaHHuka. llpusma: nN-yromnbHas
pu3Ma, TpaHH M OCHOBAHUS MPHU3MBL, MpsiMas UM HAKIOHHAs MPH3MbI, OOKOBas U
MOJIHAsl TIOBEPXHOCTH Mpu3Mel. [lapanenenumnesn, npsaMOyroibHbIN Mapaienenume]] u
ero cpoiictBa. [lupamupa: Nn-yronbHas nupamuaa, TpaHH U OCHOBAHHUE MHUPAMUIBI,
OOKOBas W TOJIHAS TOBEPXHOCTh MHUPAMUIbI, MpaBUJIbHAS M yceu€HHas MUpaMU[A.
DOneMeHTbl Npu3Mbl W Tmupamuibl. [IpaBuiibHBIE MHOTOTPAaHHHUKHU: TOHSTHE
MPaBWJIBHOTO MHOTOTPaHHMKA, TMpaBWIbHAS TMpHU3Ma U MpaBWIbHAs MHpPaAMHUA,
MpaBWJIbHASL TPEYroJibHASI MMUpaMUJIa U MPaBUIbHBIN TeTpasap, KyO. [IpeacraBnenue o
MPaBWIbHBIX MHOTOTPAHHUKAX: OKTa’dap, AOJeKa’ap U ukocayapyrue CeuyeHus
MIPU3MBI U THPAMHU/IBI

7.5

CI/IMMeTpI/IH B MPOCTPAHCTBC: CUMMETPUA OTHOCUTCIILHO TOYKH, HpHMOﬁ, INJIOCKOCTH.
ONEeMEHTHI CUMMCTpUHU B nupamMuzax, napajiiejenmIic1ax, MMpaBUJIbHBIX
MHOT'OIpaHHUKaxX

7.6

Brrunicnenue 51eMEHTOB MHOTOTPAHHUKOB: pEOpa, AuaroHanu, yribl. [lmomans
OOKOBOY MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSIMOIA MPU3MBI, TUIOIIa/Ib OCHOBAHUH,
TeopeMa 0 OOKOBOI MOBEPXHOCTHU MpsMOit pu3Mel. [Lnomaas 60KOBOM MOBEPXHOCTH U




IIOBEPXHOCTH IPABWIBHOW NUPaMHUBI, TEOPEMa O IUIOLIAJAM YCEYEHHOM NHMPAMHUJIBI.
[onsitue 06 06vEMe. OO6BEM nUpaMuIbl, IPU3MBI

1.7

[TomoOHbIe Tena B mpoctpaHcTBe. COOTHOIICHUS MEXKTY TUIOIIAASIMU TTOBEPXHOCTEH,
00BEMaMHU IO OOHBIX TENT

11 KVIACC

Kox
6

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

6.1

Hunuaapuyeckas MoBEpXHOCTb, 00Opa3yrolue MWIMHIAPUYECKON MOBEPXHOCTH, OCh
III/IJ'II/IH)IPI/I‘-IGCKOﬁ MMOBCPXHOCTH. HI/IJ'II/IH)Ip: OCHOBaHHUS M OOKOBasg MMOBEPXHOCTD,
o0Opasytoias 1 0Ch, TIIONIaAh OOKOBOW U MOJIHON TTOBEPXHOCTH

6.2

Konnueckas moBepxHOCTh, 00pa3yrolue KOHNYECKON MOBEPXHOCTH, OCh U BEpIINHA
KOHHYECKOM ToBepXHOCTH. KOHyC: OCHOBaHME W BepIIMHA, OOpa3ymoolas U OcCh,
momaas OOKOBOM M TOJHOW 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 IUIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cdepe, MIomaib

cdepbl

6.4

N3o00paxkenue Ten BpalieHUs Ha MIO0CKOCTH. Pa3BépTka IMIMHIpPA U KOHYCa

6.5

KomMOunarmu ten BpaieHuss 1 MHOTOTPaHHUKOB. MHOTOrpaHHHK, OTUCAHHBIN OKOJIO
cdepsl, cdepa, BIUCaHHAsi B MHOTOI'PaHHUK, WIH TEJIO BpallleHUs

6.6

[Tonatue 06 oO6nEme. OcHoBHBIE CBOWcTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TapauieNienuena u cieAcTBus u3 He€. O0bEM HMUITMHIpA, KOHYCA.
O06bEM 1Iapa 1 wiomaas chepsl

6.7

[Tono6HbIe Tena B nmpoctpancTBe. COOTHOMICHUS MEXIY TUIOMIAASIMH TIOBEPXHOCTEH,
00BpéMamMu ITOJOOHBIX TET

6.8

Ceuennst nmiuMHapa (MapasielbHO U TMEPHEHAUKYISIPHO OCH), CEYEHHs KOHYca
(mapanenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIINHY), CEUCHHUS [1apa

6.9

Bektop Ha miockocth W B mnpocTpaHcTBe. ClOKEHHWE W BBIYMTAaHUE BEKTOPOB.
YMHOXeHUEe BeKTOpa Ha uucio. PaznoxeHue BekTopa 1o TpEM HEKOMILIAHAPHBIM
BekTopam. [IpaBuno mapannenenunena. Pemenue 3agad, cBSI3aHHBIX C IPUMEHEHUEM
MpaBuI ACUCTBUI C BEKTOpaMH

6.10

HpﬂMOYFOJ’ILHaﬂ CUCTCMAa KOOpJIHWHAT B IIPOCTPAHCTBEC. KOOpI[I/IHaTBI BCKTOpaA.
HpOCTCﬁHIHG 3alaunu B KOOpAWHATAaXx. Yron MCXKIAY BCKTOpaMH. CKaJ'IprHOC
MPOU3BCIACHUC BCKTOPOB. Brruncienue YIJI0B MCXKAY HNpAMbIMU W IINIOCKOCTSAMMU.
KOOpI[I/IHaTHO'BeKTOpHI:Jﬁ MCTOI ITPHU PCIICHUU I'COMCTPUICCKHUX 3alaY




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

Kon IIpoBepsiemble TPeOGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPsieMOro | OCHOBHOI 00pa3oBaTe/IbHOI NPOrpaMMBbI cpeHero oo1ero
TpeOOBaHuUs o0pa3oBaHusi

Bnagenue MeromaMu JOKa3aTeNbCTB, AITOPUTMAMHU PpEUICHUS 3a/ay;
yMmeHue (GOpMyNIHpOBaTh W OINEPHPOBATh NOHATHIMH: OIpEACICHHUE,
akcuoma, TeopeMa, CIeACTBHE, CBOMCTBO, NpPU3HAK, [OKA3aTelbCTBO,
paBHOCHJIbHBIE (DOPMYIUPOBKHU; MPUMEHATh MX; YMEHHE (HOPMYJIHNPOBAThH
o0paTHO€ M MPOTUBOINOJIOKHOE YTBEPXKJEHUE, MPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOJIb30BATh METOJ| MaTeMaTHYeCKONW HHJIYKIIHH;
MIPOBOJUTH JOKa3aTeNIbHbIE PACCYKIEHUS IPU PELICHUH 33]a4, OLEHUBATh
1 JOTUYECKYI0  IMPaBWIBHOCTh  PAcCY)KJIEHUH; YMEHHE  OINEepUpOBaTh
MOHATUSIMH: MHOKECTBO, IMOJMHOKECTBO, ONEpaliy HaJ MHOKECTBAMU;
YMEHHME MCMOJb30BaTh TEOPETUKO-MHOKECTBEHHBIM  ammapar s
OTIMCaHUs pealbHbIX MPOIECCOB U SIBJICHUN W NPU PELIEHUU 33734, B TOM
YHCclie U3 JIPYruX Y4eOHBbIX MPEIMETOB; YMEHUE ONEPUPOBATH MOHATUSIMU:
rpad, cBs3HBIN Tpad, 1epeBo, MUK, Tpad Ha IIOCKOCTH;, YMEHHE 3a7aBaTh
Y ONMCHIBATH Ipadbl pa3IMYHBIMU CIIOCOOAMU; HCIIOIB30BaTh rpadbl MpH
pelIeHnH 3a1a4

YMeHne omepupoBaTh TMOHSATHUSAMH: HATYPAJTbHOE YHCIIO, IIEJI0€ YHCIIO,
CTENEeHb C IEJIBIM MOoKa3aTejeM, KOpeHb HaTypajdbHOW CTETIEHHU, CTETICHB C
palMoHaIBHBIM TIOKa3aTesieM, CTENEHb C JCUCTBUTEIBHBIM IMOKa3aTelIeM,
jgorapuM dYHCIIA, CHUHYC, KOCHMHYC M TaHT€HC IPOM3BOJLHOTO 4YHCIA,
OCTaTOK II0 MOJYJI, PalMOHAIBHOE YHCIIO, WPPAIMOHAILHOE YHUCIIO,
MHOECTBAa HATYPAJIbHBIX, IIEIbIX, PAIMOHAIBHBIX, JICHCTBUTEIBHBIX
YHUCeN, yMEHUE UCIIOIb30BaTh MIPU3HAKK JCIMMOCTH, HAUMEHBIIIMN OOITHi
JENUTENIb W HauMEHbllee oOIiee KpaTHOoe, auropuTt™ EBkimuma mpu
pelIeHn 3a7a4; 3HAKOMCTBO C PAa3IMYHBIMU TO3UIIMOHHBIMH CHCTEMaMH
CUMCJICHHSI; YMEHHE BBITIOJIHATH BBIYMCICHUE 3HAUCHUH B MPeoOpa3oBaHus
BBIPOKCHUN CO CTENEHsSMU | Jorapudmamu, mpeoOpa3oBaHHs APOOHO-
2 palliOHANbHBIX ~ BBIPWKEHUH; YMEHHE  ONEpPUpPOBaTH  MOHATHUSMHU:
MOCJICIOBATEILHOCTh, apu(METHUeCKasl MPOTPECCUs, TeoMeTpUYeCKas
nporpeccusi, OECKOHEYHO yObIBaroIlass TeoMeTpHYecKas MpOrpeccus;
YMEHHME 3a/1aBaTh IIOCJIEJOBATEIbHOCTH, B TOM YHCJIE€ C MOMOIIbIO
PEKYPPEHTHBIX (QOpMYN; YMEHUE ONEPUPOBATH MOHATHAMHU: KOMIUIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIGKCHBIE 4YHCIA, MOIYJAb M apryMeHT
KOMIUIGKCHOTO  4ucjia, (GopMa  3amMCH  KOMIUIGKCHBIX — YHCE
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U anreOpanyeckas); yMeThb
IPOU3BOIUTH apuPMeTHUyecKue NEHCTBUS C KOMIUIEKCHBIMH YHCIaMHU;
NPUBOAUTH MPUMEPHI HUCMOJIB30BAHUS KOMIUIEKCHBIX YHMCEI;, ONEPUpPOBATH
NOHATUSAMU:  MaTpuma 2x2 u  3%3, omnpenenuTeslb  MaTpHLbL,
F€OMETPUUECKHUI CMBICIT OTIPEIETUTENS

YMmenue ONICpUPOBAThL IMOHATHAMHA: pPALUOHAJIBHBIC, HWPPALIUMOHAIBHBIC,
3 IIOKa3aTCJIbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘lCCKI/IC, TPUTOHOMCTPUYICCKHUC
YpaBHCHHA W  HCPABCHCTBA, HX CUCTCMbI; YMCHHUC OIICPHUPOBATDH




MOHATUAMM: TOXKIECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHME, YpPaBHEHUE,
HCPaBCHCTBO, CHCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PAaBHOCUIIBHOCTb
YpPaBHCHUM, HEPABEHCTB U CHUCTEM; YMEHHE pEIlaTb YpaBHEHUS,
HCpaBCHCTBA MW CHUCTCMbI C IOMOLIBIO Pa3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHA, HCPABCHCTBA W CHCTCMbI C IapaMCTpoOM; IIPUMCHATDH
YpaBHCHHA, HEPABCHCTBA, HUX CHCTCMbI JId PCIICHHUA MATCMATHYCCKUX
3a/1a4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTe HaAyKU U pealbHOM KU3HU

YMeHue onepupoBaTh THOHATHUSAMH: (QYHKOHSA, YETHOCTH (YHKIHUH,
NEePUOJMYHOCTh (PYHKIMH, OTPAHWYCHHOCTh (DYHKIMH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (DYHKIMH, HanOOJbIIee W HAUMEHbIICEe 3HAYCHUS
(GyHKIMU Ha TIPOMEXKYTKE, HENpepbIBHAS (DYHKIHS, aCUMITOTHI Tpaduka
GyHKIMHU, TIepBas U BTOpasi MPOW3BOAHAS (DYHKIIMH, T€OMETPHUECKUN |
(¢u3nueckuil CMBICI MPOU3BOAHOM, MepBOOOpa3Has, ONpPEIeIEHHBII
UHTErpaji; yMEHUE HaxOOUThb AacCUMNTOTHI Tpaduka (QYHKUIUU; yMEHHE
BBIYMCIATH  NPOM3BOAHBIE CYMMBI, IPOU3BEIECHMS, YacCTHOIO U
KOMIIO3ULIMU (PYHKIMH, HAaXOOUTh ypaBHEHHUE KacaTelbHON K rpaduky
(GyHKIMM; YMEHHE HAaXOJIUTh MPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIIHM;
YMEHHME HCIOJIb30BaTh MPOU3BOJHYIO JUIsI HCCIEAOBAHUS (DYHKIUH,
HaxXoJUTh HaumOOJbIIME M HAUMEHbIIHE 3Ha4eHUs (QYHKIHHA; CTPOUTH
rpauky MHOTOYJIEHOB C HCIOJIb30BAHHMEM afmapara MaTeMaTH4eCKOro
aHaJlM3a; NPUMEHSTHh MPOU3BOAHYIO JUISI HAXOXACHUS HAWIY4IIero
pelleHrusT B TMPHUKJIAAHBIX, B TOM YHUCIIE€ COLMAIbHO-3KOHOMHYECKUX H
(dbu3uYecKuX 3amadax; HaXOIUTh TUIOMIAAN U 00BEMBI (PUTYP C MTOMOIIBIO
UHTErpaja; MNPUBOJUTHE IPUMEPbl MaTEMaTUYECKOTO MOJEIUPOBAHUS C
noMo1IbIo quddepeHInaaTbHbIX YpaBHECHUH

YMeHne onepupoBaTh NOHATUAMU: Tpaduk GyHKIMH, oOpaTHAs (yHKITUS,
KOMMO3uIMs (yHKUMUMA, JTuHEHHas (yHKOMs, KBaapaTH4Has QYHKIUS,
panMoHanbHas (QYHKIUsS, CTerneHHas (QYHKIOUS, TPUTOHOMETPUYECKHE
¢byHKIIMM, OOpaTHBIE TPUTOHOMETpPUYECKHE (PYHKIUH, TOKa3aTelbHAs W
aorapupmuueckas (yHKIUU; yMEHHE CTPOUTh TpPaPUKH H3YyICHHBIX
(GbyHKUMA,  BBIOJHATH  NpeoOpa3oBanust  TpadukoB  GYHKIUH,
UCIIOJIb30BaTh TpaUKH Ui U3YYCHHS MPOIECCOB W 3aBUCHUMOCTEH, TPU
pelIeHUH 3ajad W3 APYruX YYeOHBIX NMPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMU 3aBHCHMOCTH MEXKIY BEIUYMHAMUY;
UCIIOJIb30BaTh CBOMCTBA W Tpapuku (YHKIMU ISl PEHICHUs YpaBHEHUIA,
HEPAaBEHCTB M 3a/la4 C [apaMeTpamu; W300paxaTh Ha KOOPAWHATHOMN
TUIOCKOCTH MHOKECTBA PEIICHUI YPaBHCHU, HEPABCHCTB U X CUCTEM

YMeHue pemath TEKCTOBBbIE 3a/laud DPa3HbIX TUIOB (B TOM 4YHCIE Ha
IPOLIEHTHI, J0JIM M 4YacTH, HA JBWXKEHUE, paboTy, CTOMMOCTb TOBapoOB U
yCIyT, HaJloTH, 3a/a4d U3 OoOJacTH YIpPaBICHHS JUYHBIMU U CEMEHHBIMU
(uHaHCAMM); COCTABIATH BBIPAKEHMsSI, yYpaBHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI IO YCJIOBMIO 3aJaud, HCCIENOBaTh IIOJIYYEHHOE pELIEHUE U
OLICHUBATh MpPaBAONOJAOOHOCTh pPE3YJIbTAaTOB; YMEHHE MOJEIUPOBAThH
peajbHbIE CHUTyallud Ha $3bIKE MAaTEeMAaTUKH; COCTaBJISATh BbIPAXKEHUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33Ja4l, UCCIIEI0BATh
IOCTPOEHHbIE  MOJIEIM C  HWCHOJb30BAHHMEM  ammapata  anreopsl,
UHTEPIPETHPOBATh NOJTYUYEHHBIN pe3yabTar

YmMmenue ONCpUpPOBATh TMOHATHAMU: CPCIAHCEC aqu)MeTqucxoe, MECIHaHa,
HauOOJIbIlIee U HaMMCHBIIIEEe 3HAUCHUSA, pasMax, JUCHICPCUA, CTAHAAPTHOC
OTKJIOHCHUC YHCIIOBOI'O Ha60pa; YMCHHUC H3BJICKATh, MHTCPIIPECTUPOBATH




nH(pOpMAINIO, TPEICTABICHHYIO B TAaOIHMIIAX, HAa JUarpammax, rpapukax,
OTPaKAIOUIYI0 CBOMCTBA peasIbHBIX MPOILECCOB U SBJICHUMN; MPEACTABIATD
nHGOpMAIMIO € TOMOUIbIO TabMUI] M JAWarpamMm; HCCIeIoBaTh
CTaTUCTHYECKHE JaHHBIC, B TOM YHCIIE C IPUMEHEHHEM TIpadUuecKux
METOJIOB U 3JIEKTPOHHBIX CPEICTB; I'pa)UuecKu UCCIEI0BAaTh COBMECTHBIC
HaOIIO/IEHNSI C TOMOIIBIO THarpaMM pacCeUBaHUs M IMHEWHOW PEerpeccuu

YMeHHne OonepupoBaTh IOHATHAMH: CIy4alHBIA OIIBIT M CllydalHOeE
cOOBbITHE, BEPOSITHOCTh CIy4alHOTO COOBITHS; YMEHHE BBIYHUCIATH
BEPOSITHOCTb C HCIOJIb30BaHUEM TIpaUUeCKUX METOJIOB; MPUMEHSATh
(GopMyNBl CIOXKEHHUST W YMHOXKCHHS BEpOSTHOCTEH, (hopMyiy MOJHOM
BEPOSATHOCTH, Gopmyny bepHymnn, komOuHATOpHBIE (aKTHl U (HOPMYIIHI,
OIICHUBAaTh BEPOATHOCTH pEaJbHBIX COOBITHI; yMEHUE OINEepUpOBaTh
NOHATHSAMM: CIIydalHas BEJIMYMHA, paCIpeAesieHHe BEpOSTHOCTEM,
MaTeMaTH4eCKOe OXHUAAHHWE, JUCIEPCUs W CTaHAAPTHOE OTKJIOHEHHE
ClIydallHOM  BeNMYMHBL, (QYHKIUU paclpeneieHuss U  IUIOTHOCTU
PaBHOMEPHOTO, MOKA3aTEIbHOIO0 U HOPMAJIBHOTO PACIpPEICIICHUN; YMEHUE
HCIIOJIb30BATh CBOMCTBA M3YYEHHBIX PACIPENCIICHUN U1 pEeICHUs 3a/1ad;
3HAKOMCTBO C TMOHSATHUSMU: 3aKOH OOJBIINX YMCEN, METOIbI BHIOOPOYHBIX
HCCIEAOBAaHUN; YMEHUE MPUBOIUTH MPUMEPHI MPOSBICHUS 3aKOHA
OONBIIMX YHCENl B MPUPOJHBIX W OOIIECTBEHHBIX SBJICHUSAX; YMEHHE
ONIEPUPOBATh MOHATUSAMHU: COUYETAaHHE, NMEPECTAaHOBKA, YUCJIO COYETAHUU,
YHUCIIO  MepecTaHoBOK; OuHOM  HblOTOHA; yMEeHHE  NPUMEHSTh
KOMOMHATOpHbIE (PAKTBI U PACCYXACHUS JJIS pEelIeHMs 3ajay; OLlEHUBATh
BEPOATHOCTH PEAIbHBIX COOBITUI; COCTABIATH BEPOSATHOCTHYIO MOJEIb U
MHTEPIPETUPOBATH MOJTYYCHHBIN PE3yJIbTaT

YMeHue omnepupoBaTh MHOHATHUSMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, IJIOCKUHA yroJl, IBYrpaHHbIN
yroJ, TPpEXTPaHHBIM Yroj, CKpelMBaloluecs MpsaMble, NapauieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrosl MEXIy HIpSIMBIMU,
yroil MeXAy TMpsSMONH M IUIOCKOCTBIO, Yroll MEXIy IJIOCKOCTAMH,
paccTosiHUEe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HpPSIMBIMU,
paccTosiHUE MEXJy IJIOCKOCTSIMM; YMEHHUE HCIOJIb30BaTh MPU pPEUICHUH
3a/a4 U3ydeHHbIe (PAKThl U TEOPEMBbl INIAHUMETPUHU; YMEHHUE OLIEHUBATh
pa3Mepsl OOBEKTOB OKPY)KAIOIIEr0 MHUpPA; CTPOUTh MaTeMaTHYeCKue
MOJIETTM C TOMOIIbI0 TEOMETPUYECKHX NOHATUH U BEJIIWYUH, pPElIaTh
CBsI3aHHbBIE C HUMU IIPAKTHUYECKUE 334
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YMeHue omnepupoBaTh MOHATHUSAMU: IJOWAAL (UTYPBI, 00BEM QUTYpHI,
MHOTOI'PAaHHHUK, TPaBWIbHBIA MHOTOTPAaHHUK, CEUYCHHE MHOTOI'PAHHHKA,
KyO, mMapaijenenumnes, Opu3Ma, nOupamuia, (urypa M MOBEPXHOCTD
BpallleHus, [WIMHAP, KOHyC, miap, cdepa, miomanb cdepsl, MIOMAIb
MOBEPXHOCTU MUPAMHJBI, MPU3MBI, KOHYCa, MHJIMHIpA, O00bEM KyOa,
OPSIMOYTOJIBHOTO ~ TMapajuleNienunena, MUPaMUIbl, TMPU3MBI, ITUIUHAPA,
KOHyca, Iapa, pa3BEpTKa MOBEPXHOCTH, CEUYECHMs] KOHyca M IMIMHJPA,
napajjieJlbHble OCH WJIM OCHOBAHHMIO, CEYEHHE 1Iapa, IUIOCKOCTb,
Kacaromqasicss cdepbl, IIMHIAPA, KOHyca; YMEHHE CTPOUTHh CEUeHUE
MHOTOTpaHHHMKA, M300pa)KaTh MHOTOTPAHHUKH, (QUTYpPHl U TOBEPXHOCTHU
BpalEHUs, UX CEYEHHUs, B TOM YHCII€ C IOMOIIBIO 3JIEKTPOHHBIX CPE/ICTB;
YMEHHE TPHUMEHSTH CBOMCTBA T€OMETPUUYECKUX (UTYpP, CAMOCTOSTEIHHO
(dhopMynupoBaTh OMpEeNICHUs] N3y4aeMbIX (PUTYp, BBIIBUTATH THIIOTE3HI O
CBOMCTBaX M TMpHU3HAKAX T'EOMETPUYECKHX (uryp, 0OOCHOBBIBATH WIU




ONpOBEpPraTh HX; YyMEHHE MpPOBOAUTH KiIaccu(ukanuioo ¢uryp Imo
pa3UYHBIM TpPU3HAKaM, BBINOJIHATH HEOOXOJUMBIE JIOTIOTHUTEIIbHBIC
MIOCTPOCHHUS
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YMeHue omnepupoBaTh HOHATHSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napaJieNbHBIA TEePEeHOC, CUMMETPHs Ha IJIOCKOCTH M B IMPOCTPAHCTBE,
IIOBOPOT, TpeoOpazoBaHue M0a00usA, TMONOOHBIE (UTYpPBI, yMEHHE
pacro3HaBaTh paBHbIE W MOAOOHBIE (UTYpPHI, B TOM YHCJIE B IPUPOIE,
UCKYCCTBE, apXUTEKTYPE; UCIOIB30BATh T€OMETPUIECKHAE OTHOIICHUS MPH
pelIeHN: 3ajad; HaXOAWTh TEOMETPHUYECKHE BEIMYMHBI (JJIMHA, YTOJ,
Iomaab, 00bEM) IpU PELICHNH 3a/1a4 U3 JIPYTUX YUYEOHBIX MPEIMETOB U
U3 pealbHON KM3HHM, YMEHHE BBIUYUCIATH T'€OMETPHYECKUE BEIUYHHEI
(mmmHA, yroy, miomagb, OOBEM, IUIOMAAb TOBEPXHOCTH), HCIIOJB3YS
M3ydeHHBIE (OPMYIIBI M METOJBI, B TOM YHCIE: IUIONIAJh MOBEPXHOCTH
MUpaMUJbl, MPU3MBI, KOHYycCa, LMIMHJIpPA, IIOWanb cepbl; 00bEM Kyoa,
MPSIMOYTOJIFHOTO ~ TapaJuleNieNuIea, NHPaMUJbBI, TPH3MBI, [WIMHAPA,
KOHYCa, I1apa; yMEHHE HAX0UTh OTHOIIIEHHE 00BbEMOB TIOTI00HBIX (Uryp
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YMeHne onepupoBaTh MOHATHIMH: MPSIMOYTOJIbHAs CHCTEMa KOOPJIUHAT,
BEKTOpP, KOOPAWHATHI TOYKH, KOOPIWUHATHI BEKTOpAa, CYyMMa BEKTODOB,
MPOU3BEJICHNE BEKTOpa Ha YHCJIO, pa3joKEeHHWEe BEKTopa Mo Oa3ucy,
CKaIIPHOE TPOW3BENICHHE, BEKTOPHOE TIPOM3BEICHHUE, YroJl MEXIy
BEKTOpPaMH; YMEHHE HCIOJbh30BaTh BEKTOPHBIM M KOOPIWHATHBIA METO]
JUTSL PEIICHUSI TeOMETPHYECKUX 33124 M 3324 APYTUX YIeOHBIX ITPEIMETOB
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YMeHne BeIOMpATh TOAXOASIINNA METOJT IJIsl PEIICHUS 3a/1a4H; TOHUMaHNe
3HAYUMOCTH MaTEeMaTHKUd B M3YYECHUH MPUPOJHBIX M OOIIECTBEHHBIX
MPOLIECCOB M SIBJICHUW; yMEHHE pAacClO3HaBaTh MPOSIBICHUE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHHUE NMPUBOAUTH MPUMEPHl MaTEMaTHUECKUX
OTKPBITUHA POCCUMCKON U MUPOBOM MAaTEMAaTUYECKON HAYKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D
IO MATEMATHUKE

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUA

1 Yucna v BEIYUCICHUS
1.1 HarypanbHble u nensie yncina. [Ipu3Haky JeMMOCTH HEIbIX YUCEI
19 Panmonanenapie  uncina. OOBIKHOBEHHBIE U JIGCATUYHBIC JPOOH, TPOLCHTHI,
OECKOHEYHBIC MTEPHOIMICCKHUE POOH
13 Apupmernueckuii KOPCHE HaTypaJIbHO# cTemeHu. JlelicTBusi ¢ apupMeTHyecKuMU
KOPHSIMH HATYPAITbHOU CTETICHH
14 Crenens c 1enbM nokaszaresieM. CTerneHb ¢ palioHaaIbHbIM TToKazareneM. CBocTBa
CTCTICHH
15 CuHyC, KOCHHYC ¥ TaHTCHC YHCIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
apKTAHTEeHC YHCIIOBOTO apryMEHTa
1.6 Jlorapudm guca. JlecaTnaHbie U HATYpaIbHBIC JOTapr (MBI
JleiictButenbHple  4ucina. ApudmeTrndeckue omepanuu ¢ JIEHCTBUTEIbHBIMU
1.7 gucnaMu. [IpuOnnkEHHbIC BEIYUCICHUS, TTPABIIIA OKPYIJICHUS, TIPUKHJIKA U OT[CHKA
pe3yiibTaTa BIYUCIICHHN
1.8 [IpeoOpa3oBanme BEIpOKEHUH
1.9 KommekcHbie uncna
2 YpaBHEHMs 1 HEPABCHCTBA
2.1 Ienpie 1 npoOHO-paITMOHATILHBIC YPAaBHEHHUS
2.2 HppanmonanbHble ypaBHEHHS
2.3 TpuronomeTpudeckre ypaBHEHUS
2.4 [Toka3arenpHbIC U JJOTapU(DMHUIESCKIE YPABHEHUS
2.5 Ienpie 1 1poOHO-paIIOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEPABEHCTBA
2.7 [Toka3zaTenpHbIC U JTOTapU(DMHUICCKIE HEPABEHCTBA
2.8 TpuroHomeTpuueckre HEpaBEeHCTBA
2.9 CucremMbl U COBOKYITHOCTH YpaBHEHUI 1 HEPABEHCTB
2.10 YpaBHEHHUsI, HEPABEHCTBA M CUCTEMBI C TTapaMeTpamMmu
211 Martpuiia cucTeMbl JJMHEWHBIX ypaBHeHHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH
31 OyHKIMS, (:}1000651 3a7aHu ¢bynkuuu. I'padux dynkuuu. B3aumuo oOparHbie
¢byukiun. Yeraple u Heu€THble GyHkuuu. [lepuonuueckue QyHkium
Ob6nacTh ompeneneHuss W MHOXKECTBO 3HadeHud QyHkuuu. Hymm dyHkoum.
39 [IpoMexyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
MakcuMymbl U MUHUMYMBI (GyHKIuU. Haubonbiiee u HanMeHblee 3HAUYCHUE
(YHKIIMH Ha TPOMEKYTKE
33 Crenennas ¢GyHKIMS C HaTypaldbHBIM W IENbIM MOKazarteneM. EE cBoiicTBa u
rpaduk. CoiicTBa u rpaduk KOpHS N-0i cTeneHn
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U rpaduku
3.5 ITokaszarenpHas u norapudmuueckas QyHKIINH, KX CBOMCTBA U TpadUKU
3.6 Touku paspeiBa. AcumnTotel rpadukoB ¢yHkmumii. CoiicTBa  (GYHKIHH,




HENIPEPBIBHBIX HA OTpPE3Ke

3.7 ITocnemoBaTenbHOCTH, CIIOCOOBI 3aaHMS IIOCIIEN0BATEILHOCTEH
3.8 ApudmeTrnueckas ¥ reoMeTpudecKas nporpeccur. @opmyiia CII0KHBIX MPOLIEHTOB
4 Hauana maTemaTnyeckoro aHanusa
4.1 [TpousBoanas ¢yHkuu. [Ipon3BoaHbIE SIEeMEHTAPHBIX HYHKIUH
[IpumeHeHre NPOM3BOAHON K HCCIENOBAHUIO (YHKIMKA HAa MOHOTOHHOCTH H
4.2 SKCTpeMyMBbl. HaxosxaeHne HauOoJbIIero ¥ HauMEHBIIEro 3HAYeHUs (YHKIUH Ha
OTpe3Ke
4.3 ITepBooOpa3nas. UaTerpan
5 MHo3xecTBa U JIOTHKA
5.1 MHO0xecTBO, orepaluu HajJ MHOKecTBaMu. Jlnarpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposSTHOCTh M cTaTUCTHKA
6.1 OnucarenpHasi CTaTUCTHUKA
6.2 BeposiTHOCTB
6.3 KombunaTopuka
7 I'eomeTpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMbIe ¥ TUIOCKOCTH B POCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEPXHOCTH BpaICHUS
7.5 KoopauHaTsl 1 BEKTOPBI




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