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HOACHUTEJIBbHAS 3AIIUCKA

['eomerpust sBisieTcss ONHMM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEAHETO
oO1ero o0OpazoBaHusl, TaK Kak 00eCIeYnBaET BO3MOKHOCTh U3YUEHUS TUCIUTLINH
€CTECTBEHHO-HAyYHOW HANPABICHHOCTH W MPEAMETOB TYMAHUTAPHOIO IHMKJIA.
[TockonpKy  JIOTMYECKOE  MbIIUICHHE,  (popMupyeMoe Tpu  HU3YyUYEHUH
00y4aroIMMUCS MOHATUHHBIX OCHOB T'€OMETPHUH, MPHU JI0OKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUH LIETIOYKU JIOTHYECKUX YTBEPKIACHUN MPU PELIEHUU T€OMETPUUYECKUX
3aJa4, YMEHHUE BBUIBUTaTb M ONPOBEPraTh TUIIOTE3bl HEMNOCPEJICTBEHHO
HCIIOJB3YOTCA MPHU PEUIEHUU 337a4 €CTECTBEHHO-HAYYHOI'O LHKJIA, B YaCTHOCTH
(dbu3ryeckux 3aaad.

[lens ocBOeHUs mporpaMmbl yaueOHoro Kypca «l'eomerpus» Ha yriryOaEHHOM
YpPOBHE — pa3BUTHE WHAMBHUAYAIbHBIX CIIOCOOHOCTEM oOOydaromuxcs mpu
M3Y4YEHUU TEOMETPHUH, KaK COCTABIISIIOIICH MpeaMeTHON obnacTu «MaTtemaTuka u
nHpopMaTHKa»  depe3  oOecledyeHHe  BO3MOXHOCTH  NPHUOOPETEHUS U
HCIIOJb30BaHUs Oojiee TIIyOOKUX T'€OMETPUYECKMX 3HAHUM U JICUCTBUH,
CHEIM(PUYHBIX T€OMETPUU, U HEOOXOJUMBIX ISl YCHEIIHOTO NMPO(eCcCHOHATBHOTO
00pa3oBaHMsl, CBI3aHHOT'O C UCIOJIb30BAHUEM MATEMATHKH.

[IpropuTeTHBIMH 3aJlauaMyd Kypca T€OMETPpUHM Ha YriyOJIEHHOM YpOBHE,
PaCIIUPSIONMME U YCUIUBAIOIIUMU Kypc 0a30BOT0 ypOBHS, SIBISIFOTCS:

paclIMpEeHne NPEACTABIEHUSI O TEOMETPUN KaK YaCTH MHUPOBOM KYJIBTYPHI U
(dhopMHUpOBaHKE OCO3HAHUS B3aUMOCBSI3U T€OMETPHUH C OKPYKAIOIIM MUPOM;

dbopmupoBaHHe TMpPEACTABICHUS O TMPOCTPAHCTBEHHBIX (uUrypax Kak o
BOKHEUIIIMX MATEMATUUYECKUX MOJIEISIX, IMO3BOJISIIOIIMX OMNHUCHIBATH U U3y4aTh
pasHbIE SIBJICHUS OKPYXKAIOIEro MUpa, 3HAHUE MOHITUITHOTO anmnapara 1o pa3aeiny
«CrepeomeTpusi» yueOHOro Kypca reOMeTpuu;

dbopMupoBaHHE  yMEHUS ~ BJIaJA€Th  OCHOBHBIMM  MOHSTUSAMH O
MPOCTPAHCTBEHHBIX (UTYpaX U HUX OCHOBHBIMU CBOWCTBAMH, 3HAHHE TEOPEM,
dbopMynT U yMEHHE HUX TPUMEHSTh, YMEHHS JOKa3bIBaTh TEOPEMbI M HAXOIWUTh
HECTaHJapTHBIEC CIIOCOOBI pelIeHHS 3a/1a4;

dbopMupoBaHHe YMEHHUS PAClIO3HABATh HAa YEPTEXKax, MOACIAX U B PEAUTHHOM
MHpPE MHOTOTPAaHHUKMA M Te€JIa BpAIlCHHS, KOHCTPYHPOBATH TI'€OMETPUYECKUE
MOJIEIIH;

(dhopMHUpOBaHHUE TMMOHWMAHUSI BO3MOXKHOCTH aKCHMOMATHYECKOTO MOCTPOCHUS
MaTeMaTHYECKUX TEOpHi, (OPMUPOBAHWE MOHUMAHUS POJIM AKCHOMATHKU TIPH
ITPOBEJICHUU PACCYKIACHUN;

dbopMupoBaHHe yMEHHUs BIaJCTh METOJIaMHU JO0Ka3aTeIhCTB U aJTOPUTMOB
pEIICHUs, YMEHUSI WX MNPUMEHSTh, MPOBOJAUTH JIOKA3aTEIIbHBIC PACCYKICHHUS B
XOJI€ PEUICHUS CTEPEOMETPUUECKHX 3a7a4 U 3aJa4 C IPAKTUUYECKUM COAEPKAHUEM,
dbopmupoBaHHE TIPEACTAaBICHUS O HEOOXOIMMOCTH  JIOKA3aTeNbCTB  IPHU



000CHOBAaHWM MAaTEMATHUYECKUX YTBEPKIICHUN U POIU aKCHOMATUKH B IIPOBEJICHUN
J€yKTUBHBIX PaCCy KIECHUM;

pPa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaIbHBIX M TBOPYECKUX
CHOCOOHOCTEN 00ydaroluxcsi, M03HaBaTeIbHOM aKTUBHOCTHU, HUCCIIEIOBATEIbCKUX
YMEHUU, KpUTUIHOCTU MBIITUICHUSI, UHTEPECA K U3YUEHUIO TEOMETPUH;

dbopmupoBanre (YHKIIMOHATHPHOW TPAMOTHOCTH, PEICBAHTHON T€OMETPHM:
YMEHHUS paclo3HaBaTh MPOSBICHUS TE€OMETPUUYECKHX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEATBbHBIX >KM3HEHHBIX CUTYAIMSIX U MPU U3YUYEHUHU APYTHX
y4eOHBIX MPEIMETOB, TPOSIBICHHUS 3aBUCUMOCTEH U  3aKOHOMEpPHOCTEH,
MOJICIUPOBAHUSI PEAbHBIX CHUTYyaIlMii, WCCIEAOBAHMUS TMOCTPOCHHBIX MOJCIICH,
WHTEPIPETAINH MTOTYUYEHHBIX PE3YIHTATOB.

OCHOBHBIMHU COJICP)KATEIBHBIMU JIMHUSIMH y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBustorcsi:  «lIpsMple W TUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema BpameHus», «BeKTopsl W KOOpPAMHATHI B
MPOCTPAHCTBEY, «J|BUKEHHUS B IPOCTPAHCTBE.

CdopmymupoBannoe Bo DPI'OC COO TpeboBaHWEe «yMETh ONEPUPOBATH
MOHSATUSMIY, PEICBAHTHBIMH T€OMETPHH Ha YIIIyOIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCHTCSI KO BCEM COJZIep KaTeIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHUpOBaHKME JIOTMYECKUX YMEHUM  pacmpenensercss He  TOJbKO IO
coJiepKaTeNIbHBIM JIMHUSIM, HO U 10 TojaM oOydenus. ConeprkaHue o0pa3oBaHUs,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yjbTaTaM ocBoeHus DenepanbHOil padoueit
MPOTPaMMBI, pachpeaeNi€HHBIM TI0 TojaM OOyYeHHS, CTPYKTYPHPOBAHO TaKHM
00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, TPUHIIUITHAJIBHBIM BOTIPOCaM 00YyYaroIIuecs
oOpalaiich ~ HEOJHOKPATHO. ITO  TMO3BOJISIET OPraHU30BaTh  OBJIAJCHUE
r€OMETPUYECKUMHU MOHATUSIMA M HaBbIKaMU MOCJIEI0BATEIBLHO U MOCTYATENIBHO, C
cOOJTI0IeHEM MPUHIIUITA IPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUYECKUX MPEJICTABICHUN O0YyJalOIIUXCs, PaCUIUpAS U YTy Onsist
e€, o0pa3ys MpOYHbBIC MHOKECTBEHHBIC CBSI3H.

[lepexo/ Kk U3yUYEHUIO FTEOMETPUH Ha YTITyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ycinoBus g auddepeHnman  oOydeHHs,  MOCTPOCHUS
WHJIMBUIyQJIbHBIX ~ 00pa30BaTeIbHBIX MpPOTPaMM, OOECTeUUTh YIIIyOJIEHHOE
M3y4YeHHE TEOMETPUH KaK COCTaBIISIONICH yueOHOTO npeameTa « MaTeMaTrukay;

MOATOTOBUTh OOYYAIOIIMXCS K TPOJODKEHUIO WM3YYCHUS MAaTeMAaTHKU C
y4€ToM BBIOOpa Oymymier mpodeccum, obecrmeunBas MPEEMCTBEHHOCTh MEKITY
o01mKM U ipodeccuoHaTbHBIM 00pa30BaHUEM.

Ha wumsyuenue yudeOHOro kypca «l'eomeTpusi» Ha yriyOoJEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 Jaca B HEJIEJNIO).



COIEPKAHUE OBYYEHMUA
10 KVIACC

IIpsiMbIe ¥ IUIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHATUA  cTepeoMeTpud. Touka, mpsMas, IUIOCKOCTb,
npoctpancTBO. [loHSATHE 00 aKCMOMATHYECKOM TOCTPOCHHH CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPHUH U CIEIACTBUS U3 HUX.

B3aumHoe pacnosiokeHHE MNpsMBIX B MPOCTPAHCTBE: IEPECEKAIOLIMECH,
MapajulelIbHble W CKpemmBaromuecs npsaMble. [Ipu3Hakum CKpelmuyBaromxcs
npsambIX. [TapamuienbsHOCTh MPSAMBIX U INIOCKOCTEW B MPOCTPAHCTBE: NTapasuIe/IbHbIC
MPSMBIE B IPOCTPAHCTBE, NAPAIUIEIBHOCTD TPEX MPSAMBIX, MAPAILIETBHOCTD MPAMON
u 1iockoctd. [lapamnenbHoe M UEHTpalIbHOE NPOEKTUPOBAHME, N300paKeHHE
¢uryp. OCHOBHBIE CBOWCTBAa MAapayIENbHOIO NPOEKTUpOBaHUs. M300pakeHue
¢buryp B mapajuiesibHON NPOEKIUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YO
MEXKy NPSIMBIMU B MPOCTpAaHCTBE. [lapajienbHOCTh MIIOCKOCTEN: IapajulesIbHbIe
IJIOCKOCTH, CBONCTBA IapajlIeIbHBIX IUIOCKOCTEMN. [Ipocrenmme
MPOCTPAHCTBEHHBIE (UTYpPhl Ha IUIOCKOCTH: TETpadaAp, MNapajjielenuren,
MOCTPOEHUE CEUCHUM.

IleprieHAMKyIAPHOCTh NPSAMOM U IUIOCKOCTH: IIEPIIEHIMKYIISIPHBIC NIPSMBIC B
IIPOCTPAHCTBE, NPSAMBIE MapaJUICIbHbIE M IEPIECHAUKYISAPHBIE K IUIOCKOCTH,
MPU3HAK NEPNEHIUKYJSIPHOCTH MNPSAMOM M IUIOCKOCTH, Teopema O MpsSMOU
IIEPIICHINKYJISIPHON IIJIOCKOCTH. OpTtoronanbHoe IIPOEKTUPOBAHHUE.
[lepnieHIUKyIAp U HAKJIIOHHBIE: PACCTOSHUAE OT TOYKHU 10 INIOCKOCTH, PACCTOSTHUE
OT TNpsAMOM 1O  IUJIOCKOCTH,  MpOeKuuss  (Gurypsl Ha  IUIOCKOCTb.
IleprieHAMKYIAPHOCTh  IUIOCKOCTEW: NPU3HAK  IEPIECHIUKYJSPHOCTH  JIBYX
ockoctTen. Teopema o TpEX NepHeHIUKYIsApax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM MU IDIOCKOCTBIO, JBYTPAHHBIN
YIOJI, IMHEVHBIM YTOJI ABYTPAHHOTO yrila. TpEXTrpaHHBIM U MHOTOTPAHHBIC YTJIBL.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHforo yria. CBolcTBa IUIOCKHUX H
JBYI'PAHHBIX YIJIOB TPEXI'PAHHOTO yriia. TeopeMbl KOCMHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJIa.

MHoOrorpaHHuUKH

Buapl MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. [Ipu3ma: Nn-yrompHas
npu3Ma, npsiMasi 1 HaKJIOHHAsl MPU3Mbl, O0KOBasi U MOJIHAS IOBEPXHOCTh MIPU3MBI.
[Tapannenenunen, NOpsAMOYTOAbHBIA — HapajUlelenuIle]] W €ro  CBOWCTBA.
Kpartyaiimime mnyTd Ha TOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennass teopema Iludaropa. Ilupamumma: nN-yronapHas nHpamMuia,
npaBWiIbHAsg W yceu€HHas mnupamunbl. CpoiictBa péOep M OOKOBBIX TpaHEn
IIPaBUILHOM nMpamuiabl. lIpaBuibHbIE MHOIOTpaHHUKM: IPABWIBHAS IPU3Ma U



IIpaBUJIbHAs THMpaMUJa, NPAaBWIbHAS TPEyrojbHas IHpaMuia W IPABWIBHBIA
TeTpa’sp, KyO. IlpencrtaBieHune O TpaBWIBHBIX MHOIOIPAHHUKAX: OKTajJp,
JOEKAIP U UKOCAMP.

Bobluncnenue 3J€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHaliu, YIJIbL.
[Tnomanas OOKOBOW MOBEPXHOCTH M TIOJHOM MOBEPXHOCTH MPSIMOM MPHU3MBI,
IJIOMAb OCHOBAaHUM, TeopeMa O OOKOBOM IOBEPXHOCTH MPSMOW MPHU3MBL
[Tmomaas OOKOBOM TMMOBEPXHOCTH W TMOBEPXHOCTH TMPABWIBLHOW MHUpPaMHUBI,
TeopeMa O IJIOIAAN YCEUYEHHON TMPAMHUIBIL.

CummeTpust B NOPOCTPAHCTBE. JJEMEHTbl CUMMETPUM  IPaBWIBHBIX
MHOTIOTpaHHUKOB. CHMMETpHsI B TNPABHIBHOM MHOTOI'PAHHHUKE: CHUMMETPUS
napajielenuneaa, CUMMETPHUS TPABWIBHBIX MTPU3M, CHUMMETpPUS IPAaBHIBHON
MAPaMU/IbI.

BexTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOTO
BEKTOpPA, BEKTOPBHl KOJUJIMHEApHBIC, COHANpPABIECHHBIE W MPOTHUBOIOJIOKHO
HaIIPaBJICHHbIE BEKTOPBL. PaBeHCTBO BEKTOPOB. J[€MCTBHS C BEKTOpaMU: CII0KEHNE
Y BBIYMTAHUE BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucio. CBolcTBa CloXKeHUs1 BEKTOpoB. CBOMCTBA YMHOXKEHHSI BEKTOPA HA YUCIIO.
IlonsiTMEe KOMIUTAaHApHBIE BEKTOPBL. I[IpU3HAK KOMIIaHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mapannenenunena. Teopema O paslnoXKEHUM BEKTOpa II0 TPEM
HEKOMIUIAHApHbIM  BekTopam. IIpsMoyronpHas cucTtemMa  KOOpAMHAT B
npocTtpanctBe. KoopnuHatel BekTopa. CBsi3b MEXKIYy KOOpPAMHATAMH BEKTOPA U
KOOPAMHATAMM TOYEK. YTroil Mexay Bekrtopamu. CKalnsgpHOE IPOU3BEICHUE

BEKTOPOB.
11 KIIACC

Tesia BpameHnus

[lonsATHA: LWIMHAPUYECKAST TOBEPXHOCTh, KOHMYECKAas ITOBEPXHOCT,
ceprueckasl TMOBEPXHOCTh, oOOpa3yrolme IMoBepxHocTe. Tema BpalleHUS:
HWINHIP, KOHYC, yCEUEHHBIM KOHyC, cdepa, map. B3aumHoe pacnonoxkeHue
cheppl W TUIOCKOCTH, KacaTellbHas IIJIOCKOCTh K cdepe. M3obpaxenue Ten
BpalleHUs Ha IUNIOCKOCTH. Pa3BépTka nmunuHapa u koHyca. CumMetpus chepsl u
niapa.

O0béM. OcHoBHBIE cBoHcTBa 00BbEMOB Ten. Teopema 00 00béEMe
MPSMOYTOJIPHOTO Tapajijiesienumneaa u ciaeacTBus u3 He€. OO0bEM mpsMorl
HAKJIOHHOM MPU3MBI, HUIMHIPA, MHUpaMUabl 1 KoHyca. O0BEM 1mapa v mapoBOro
CEerMeHTa.

KoMOunanyu Ten BpalleHHMss M MHOTOIpaHHUKOB. [lpu3ma, BhucaHHas B
HWINHIP, ONMCaHHas oOkojo uwinHapa. llepeceuenne cdeppl u mapa c
mockocThio. Kacanme mapa u cdepbl miockocTeio. [loHsATHE MHOroOrpaHHuka,



OTHMCAaHHOTO OKOJO cdephl, cdepbl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAIICHMUSI.

[Inomans MOBEPXHOCTH HUIMHAPA, KOHYCA, TUIOmAas chepbl U €€ yacTeu.
[Tonobue B mpoctpanctBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MMOBEPXHOCTEN
nonoousix ¢uryp. IIpeoOpazoBanne mnomodus, romorerus. Permienue 3agay Ha
MJIOCKOCTH C UCIOJIb30BAaHUEM CTEPEOMETPUUECKIX METOJIOB.

[TocTpoenne ceueHnii MHOTOTPAaHHUKOB | TEJT BPAICHUSI: CEUSHUS ITUITHHPA
(mapayienbHO W TEPHEHIUKYJISIPHO OCH), CEUYEHHUs KoHyca (mapajuiebHble
OCHOBAHUIO U MPOXOJISAIIME Yepe3 BEPIIMHY ), CEUEHHUS I1apa, METO bl TOCTPOCHUS
CEUEHHUMN: METOJ| CIIEJIOB, METOJ] BHYTPEHHEr0 MPOCKTUPOBAHUS, METO/]| MEPEeHOCa
CEKyUIEH TTOCKOCTH.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bektoper B mnpoctpanctBe. Onepaunu Haa BeKTopamMu. BektopHoe
YMHOXKEHHE BeKTOpoB. CBOWCTBAa BEKTOPHOTO yMHOXeHHs. lIpsimoyronbHas
cUCTEMa KOOpAWHAT B npocTpaHcTBe. KoopauHatel BekTopa. Pasnoxenue BekTopa
mo ©Oaszucy. KoopIuHAaTHO-BEKTOPHBIM METOJ TPU PEIICHUU TeOMETPUUSCKUX
3aad.

JIBUKeHNsI B IPOCTPAHCTBE

JBr>xkenus npoctpaHcTBa. OToOpakeHus. JIBUXKEHUS U PaBEHCTBO (UTyp.
OO6mme cBoiicTBa ABWXKEHWM. Buabsl [IBIKEHUI: TapajlJiebHBIA TEPEHOC,
[EHTpAIbHAS CHUMMETPHUs, 3€pKajibHas CUMMETPHUs, TOBOPOT BOKPYT TMPSIMOIAL.
[TpeobpazoBanus mogobus. [Ipsmast u cepa Diinepa.



IINIAHUPYEMBIE PE3YJIBTATBbI OCBOEHUS YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

1) rpa:xknanckoe BOCIIUTAHUE

c(hOpMUPOBAHHOCTh IPAKIAHCKON MO3UIIMK 00y4YarOIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO  WiI€Ha  POCCUHMCKOro  0OIlecTBa,  MPEACTaBIECHUE O
MaTeMaTHYeCKUX OCHOBAaX (YHKIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpOTeAyp TpaKIAHCKOro o00mecTBa (BBIOOPHI, OMPOCHI W JAPYTroe), YMEHHE
B3aMMOJICUCTBOBATh C COIUAIBHBIMU HHCTUTYTAMH B COOTBETCTBUHM C UX
(GYHKUMSMU U HA3HAYEHUEM;

2) maTpuoTHYECKOEe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKTAHCKOW HUJIEHTUYHOCTH, YBAKCHUS K
MPOIUIOMY M HACTOSILEMY POCCHUHCKOM MaTEMAaTUKH, IIEHHOCTHOE OTHOIICHHE K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUYECKOM LIKOJIbI,
HCIOJb30BAHME JTUX JOCTHXKEHUW B APYrUX HAyKax, TEXHOJOTHsX, cdepax
SKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HaHHE JYXOBHBIX LIEHHOCTEM POCCHUCKOro Hapozaa, cpopMHUpPOBAHHOCTb
HPABCTBEHHOTI'O CO3HAHUSI, 3TUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPaKTUYECKUM
IIPUMEHEHUEM JOCTYOKEHWHA HAyKM W JEITEIIBHOCTBIO YYEHOIO, OCO3HAHHE
JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYHUBOrO OYIyILEro;

4) 3cTeTHYeCKOE BOCIIMTAHME:

ACTETUYECKOE OTHOUICHHWE K MHPY, BKIIOYas 3CTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]1a4, PEUICHUH, pacCyXJACHUN, BOCIPUUMUYUBOCTh
K MaTEMaTHYE€CKUM aCIEKTaM Pa3IndHbIX BUJOB UCKYCCTBA;

5) pusnuyeckoe BocMTAHME:

C(hOpMUPOBAHHOCTh yYMEHUS TMPUMEHATh MAaTeMAaTHYECKWE 3HaHUS B
MHTEpEecax 37J0pOBOro u 6€30macHoro o0pasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (370pOBOE THUTaHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (pu3ndeckass akTUBHOCTD), (PM3MUECKOE COBEPIIICHCTBOBAHHE
MIPHU 3aHSATUSIX CIIOPTUBHO-03I0POBUTEIBHOMN JESITEIBHOCTHIO;

6) TpynoBOE BOCIIUTAHHUE:

FOTOBHOCTh K TPYydy, OCO3HAaHUE IIEHHOCTU TPYAOJIIOOUs, HHTEpeC K
pasnuyHeiM  cepam  MPOPECCUOHATBHOM  JESATEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M ©€ TPUIOKEHUSIMH, YMCHHE COBEpIIATh OCO3HAHHBIM BBHIOOD
Oynmymieid mpodecCuu | pPeaTn30BBIBATH COOCTBEHHBIC JKW3HCHHBIC IUIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYeCKOMYy  OOpa3oBaHUIO U



caMOOOpa30BaHUIO HA MPOTSHKEHWM BCEH MKU3HU, TOTOBHOCTH K AaKTHBHOMY
YYacTHIO B PELICHUU NTPAKTUYECKUX 3a/1a4 MAaTEMAaTUYECKON HANIPABJICHHOCTH;

7) 3K0JIOTHYeCKOoe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKON  KyJbTyphbl, IOHHMAHHUE BIIHSHUS
COLMAJIBHO-D)KOHOMUYECKUX ITPOLECCOB Ha COCTOSHUE NPUPOJHOU U COLMAIBHON
Cpelibl, 0OCO3HAHME INI00ATBHOI0 XapakTepa SKOJIOTUYECKUX POOIeM, OpUeHTALHS
Ha IPUMEHEHHE MaTEeMaTHMYECKMX 3HaHWW [/ pelleHdsl 3agad B olmactu
OKPY’KarOIlleW Cpeapl, IUIAHUPOBAHUE IIOCTYNKOB M OLEHKH HX BO3MOKHBIX
IIOCJICACTBUN 111 OKPY KAIOLIEN CPEIbl;

8) HeHHOCTH HAYYHOI'0 IO3HAHMSA:

c(OPMUPOBAHHOCTb MHUPOBO33PEHUSI, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOMIECTBEHHOM  MPAaKTHKW, MOHUMAHHE
MaTEMaTUUECKOM HAyKM Kak c@epbl 4YEJOBEUECKOH MAESITEIbHOCTH, ITAlOB €&
pa3BUTHS W 3HAYUMOCTH JUISI Pa3BUTHS LMBWIN3ALMH, OBJAJCHUE S3BIKOM
MaTeMaTHKd W MaTeMAaTHYECKOW KyJbTYpOW KaK CpEICTBOM IIO3HAHHUS MUDA,
TOTOBHOCTb OCYLIECTBIISATh IIPOCKTHYIO U MCCIEIOBATEIbCKYI ACSATEIBHOCTD
VHIABUIYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATDBI

ITo3naBaTebHBIE YHHBePcaJIbHbIE YUeOHbIE JeiiCTBUS

Bba3oBble jornyeckue aeicTBus:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTEeMaTUYECKUX
OOBEKTOB, TMOHSATUIH, OTHOLIEHMH MEXIy TMOHATUSIMHU, (HOPMYIHPOBATH
onpezeNeHusl MOHATUM, YCTAHABIMBATh CYILIECTBEHHBIN MPU3HAK KJIacCU(UKALINY,
OCHOBaHU4 1J11 0000ILEHNS U CPAaBHEHUS, KPUTEPUH ITPOBOJMMOTO aHAIMN3a;

BOCIPUHMMATh,  (OpMYyJIHpOBaTH U  NPeoOpa3OBbIBATH  CYXKIACHHUS:
YTBEPAUTENBHBIE U OTPULIATENIbHBIC, €TMHUYHBIC, YACTHBIC W OOIIME, YCIOBHBIC,

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONECHUSX W YTBEPKACHUAX, MpEMylaraTb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIA;

JenaTh BBIBOABI C HCIOJb30BAHMEM 3aKOHOB JIOTMKU, JEAYKTUBHBIX M
WHYKTHUBHBIX YMO3AKIIOYCHUM, YMO3AKIIFOUEHUH 110 aHAJIOTHUH;

MPOBOUTH CAMOCTOSITENIFHO J0KA3aTehCTBA MATEMATHUECKHUX YTBEPKICHHIA
(IpsiMbIE ¥ OT MPOTUBHOIO), BEICTPAUBATh APTyYMEHTALINIO, IPUBOAUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJIECHUS U BHIBOIBL;

BBIOMpaTh CHOCOO pemieHus ydeOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BAPUAHTOB  pEILEHUS, BHIOMpATh HauOoJiee MOAXOASIIMHA ¢ Yy4ETOM
CaMOCTOSITENTEHO BBIJICICHHBIX KPUTEPHUEB).

Ba3zoBble ucciegoBatesibckme AelicTBUS:



MCIIONIb30BaTh BOIPOCHI KaK MCCIEAOBATEIBCKANA WHCTPYMEHT TO3HAHMS,
dbopMyIupoBaTh  BOINPOCHI,  (PUKCUPYIOIME  MNPOTUBOpEUHE,  MpoOIIeMy,
yCTaHABJIMBATh MCKOMOE W JaHHOE, (pOpMUpOBaTh TUIIOTE3Y, aApryMEHTHUPOBATH
CBOIO MO3UIIMIO, MHEHHUE;

MPOBOJUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEIOBaHHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEMaTHYECKOr0 0OBEKTa, SIBICHMUS, POIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMHU, SIBIICHUSIMH, POIIECCAMHU;

CaMOCTOATENIbHO (POPMYIMPOBaTH O0OOOIIEHUS W BBIBOABI MO pe3yJibTaTaM
NpPOBEIEHHOTO  HAOJIOJAEHMS, MCCIEAOBAaHUSA, OLEHUBAThb  JIOCTOBEPHOCTH
MOJIyYCHHBIX PE3yJIbTaTOB, BHIBOJOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TMpoOIlecca, a TakXKE BBIIBUTATH
MPETOJIOKEHUS O €T0 PA3BUTHU B HOBBIX YCIIOBHUSX.

PaboTa ¢ nunpopmaumeii:

BBIABIISATH JeUinThl MHGOpMAIINK, JAaHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha
BOIIPOC U JIs pEIlICHUs 3a/1a4uu;

BBHIOMPAaTh MHPOPMAIIMIO U3 UCTOYHUKOB Pa3IUYHBIX THIIOB, aHAJTM3HPOBATH,
CHUCTEMaTHU3UPOBATh M HMHTEPIPETUPOBATh WH(OPMAITUIO pA3TUYHBIX BHUJIOB H
(dhopM mpeICTaBICHUS;

CTPYKTYpUpPOBaTh MH(MOpPMAIINIO, TPEACTABIATh €€ B pa3iuYHbIX (opmax,
WJUTIOCTPUPOBATH rpauuecKy;

OLICHHUBATH HaAEKHOCTD uHbopMauu o CaMOCTOSITENIbHO
c(hOpMyIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

OOmenue:

BOCIIPUHUMATH B ()OPMYITUPOBATH CYXKJCHHUS B COOTBETCTBUH C YCIOBUSMU H
IeIsIMA  OOIIEHHUs, SICHO, TOYHO, TPAaMOTHO BBIPa)XaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX U MHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOJy pEIICHUS 3ajauH,
KOMMEHTHPOBATD MOJIYYECHHBIA Pe3yiIbTarT;

B X0zi¢ OOCYXICHHS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOUW TEMBHI,
mpoOeMbl, pelraeMol 3agavd, BBICKA3bIBaTh WJICH, HAICIICHHBIE Ha IIOHWCK
pEIICHNS, COIMOCTaBISATh CBOM CYXKJICHHUS C CYXICHHUSIMH JPYTUX YYaCTHHUKOB
Jajora, oOHapy>XUBaTh paszindvde U CXOJICTBO MO3HWIIUMA, B KOPPEKTHOH (opme
dbopMyIHUpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

MPEACTABIATh PE3YNIbTAThl PEIICHUS 3a/a9d, SKCIIEPUMEHTA, HCCICI0BAHNUS,
MPOCKTa, CAMOCTOSTENIPHO BBHIOMpaTh (opMaT BBICTYIUICHHS € Y4ETOM 3aaad
MIPE3CHTAINNA U OCOOCHHOCTEH ayIUTOPUH.

PeryasitTuBHble yHUBepCaJIbHbIE Y4eOHbIe 1eHCTBUS
Camoopranusanms:



COCTABJIATH ILJIaH, AJITOPUTM PEIICHUS 337aul, BEIOMPATh CIIOCOO pEeIIEeHUs C
YYETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PELLIEHUM ¢ y4ETOM HOBOW MH(OPMALIHH.

CaMOKOHTPOJIb, JMOLMOHAIBHBII HHTEJLJIEKT:

BIIAJECTh HaBBIKAMHM  [IO3HABaTEJIbHOM  pedUIeKCUM  Kak  OCO3HAHUS
COBEpIIACMbIX JCUCTBUN U MBICIUTEIbHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJCTH
croco0aMu CaMOMNPOBEPKHU, CAMOKOHTPOJISL Mpolecca M pesyibTaTa pelieHUus
MaTeMaTHUECKOM 3a/1auu;

NpPEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPHU PELICHUU 3aJauH,
BHOCUTbH KOPPEKTHUBBI B JICSITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHBIX,
HalJCHHBIX OMHUOOK, BRISIBICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBUE PE3yJIbTaTa e U YCIOBUSIM, OOBSCHATH TPUUUHBI
JOCTHXKEHUSI WM HEIOCTHIKEHUSI PE3YJIbTATOB JIESITEIbHOCTH, HAXOAUTh OIIMOKY,
JaBaTh OLEHKY PUOOPETEHHOMY OIIBITY .

CoBMmecTHas1 1€ATEJILHOCTD:

MOHUMATh U HUCMOJb30BaTh NMPEUMYILECTBA KOMAaHIHOW U MHIWBUIYaTbHOM
paboThl TpW pelieHuH YYeOHBIX 3a7ad, MNPUHUMATh I1E€JIb COBMECTHOU
NEeATENbHOCTH, IJIAHUPOBATh OPraHHU3alMI0 COBMECTHOM pPabOThI, pacHpeneiarh
BU/bI PabOT, JOroBapuBaThCs, OOCYXKIaTh MPOUECC U PE3yJIbTaT pPabOTHI,
0000111aTh MHEHUS HECKOJIBKUX JIFOIEH;

y4acTBOBaTh B IPYMIOBBIX (hopMax paboTel (00CykIeHUsl, 0OOMEH MHEHUH,
«MO3TOBBIE IITYpMBD» UM HWHBIE), BBIIOJHATH CBOIO YacThb pabOThl U
KOOPJAMHHUPOBATH CBOM JIEMCTBUSA C JPYTMMH YIEHAMH KOMAHJbI, OIEHUBAThH
Ka4yeCcTBO CBOETO BKJIAJa B OOMIMI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
YYaCTHUKaMH B3aUMOJICHCTBHS.

HPEIMETHBIE PE3YJIbTATHBI

K xoniry 10 kjacca oOydarommiAcs HAy YU TCS:

e CBOOOJHO OMEpPUPOBATH OCHOBHBIMH TMOHSTHSIMH CTEPEOMETPUH TIPU
pEIICHNH 33]1a9 U TIPOBEJICHNN MaTeMaTHIECKIX PacCyKICHUH;

e TIPUMEHATh AaKCHOMBI CTEPEOMETPHUU W CIEIACTBHS M3 HUX MPHU pPEHICHUU
reOMETPUYCCKUX 3a/1aY;

e KJacCU(UIIUPOBATh B3aWMHOE PACIIOJIOKCHHE NPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX H ITIOCKOCTEH B IIPOCTPAHCTBE;

e CBOOOJHO OMEpPUPOBATh TOHITHSIMH, CBS3aHHBIMH C yIJaMH B
MPOCTPAHCTBE: MEXKIY MPSIMBIMA B TPOCTPAHCTBE, MEXAYy MPSAMOU U
TUIOCKOCTHIO;

e CBOOOJIHO OTICPUPOBATH OHITHUSIMH, CBSI3aHHBIMU ¢ MHOTOTPaHHUKAMH;



e CBOOOJHO pacro3HaBaThb OCHOBHBIE BHJIbl MHOTOTPAHHUKOB (TIpU3Ma,
nupaMuaa, MPSIMOYTOJIBHBIN Mapajiienenune, Kyo);

e KiaccuuUUPOBaTH  MHOTOTPAHHUKHU,  BbIOMpass  OCHOBAHHUS IS
KJIacCU(PUKAIINU;

e CBOOOJHO OIEpPUPOBATh TOHSATUSMHU, CBSI3AHHBIMH C  CEUYCHUEM
MHOTOTPAaHHUKOB TIJIOCKOCTHIO;

e BBINOJHSAThH napajjienbHoe, LHEHTPATbHOE u OPTOTOHATBHOE
MpoeKTUpoBaHUe (UTYp Ha TUIOCKOCTb, BBITIOJHATh U300pakeHUs (QUryp
Ha MJI0CKOCTH;

e CTPOUTH CEUYCHHUS MHOTOTPAHHUKOB PA3IMYHBIMH METOJAMH, BBITOIHSITH
(BBIHOCHBIC) TUIOCKHE YEPTEKHM M3 PUCYHKOB MPOCTHIX O0BEMHBIX (DHUTYD:
BUJ CBEPXY, COOKY, CHU3Y;

e BBIUMCHIATH  IUIOIIAJM  TMOBEPXHOCTEH  MHOTOIPAaHHUKOB  (Ipu3Ma,
UpamMu/ia), FeOMETPUIECKHUX TeJl ¢ MPUMEHEHUEM (Gopmyi;

e CBOOOJHO OMEPUPOBATH MOHITUSIMH: CUMMETPHUSI B TIPOCTPAHCTBE, IICHTP,
OCh U TUIOCKOCTb CUMMETPHUH, IIEHTP, OCh M IUIOCKOCTh CHUMMETPUHU
burypsr;

e CBOOOJHO OIEPUPOBATH TOHSITHSAMH, COOTBETCTBYIOIIIUMH BEKTOpaM H
KOOpP/JUHATaM B MPOCTPAHCTBE;

e BBINOJHSATH ACHUCTBUS HAJl BEKTOPAMH;

e pelmaTrh 3a7aud Ha JO0KA3aTeIbCTBO MATEMAaTUYECKUX OTHOIICHWHA U
HaXOXXJICHUE TCOMETPUYECKUX BEIIMYWH, TMPUMEHSS W3BECTHBIE METOJIbI
MPU PEUICHUU MAaTEeMaTUYECKUX 3a/1ay MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH TMPOCTEHIIME MPOTrpaMMHBIE CpEJACTBA M DJIEKTPOHHO-
KOMMYHUKAITMOHHBIC CUCTEMBI TIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1ay;

e W3BJEKaTh, IMPEOOPA30BBIBATH M HHTEPIPETUPOBATH HWHOOPMAIIIO O
MIPOCTPAHCTBEHHBIX TEOMETPUYECKHMX (HUTypax, TMPEACTABICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATh TOJNYYCHHBbIE 3HAHWS Ha TMpPaKTUKE: CpaBHUBATHL U
aHAJIM3UPOBATh PEANIbHBIE CUTYyallMU, NPUMEHITh U3YYCHHbIC MOHATHS B
mporiecce IMOWCKAa PEeIIeHUS MaTeMaTH4ecKu  COpMyIHMpOBAHHON
mpoOIeMbl, MOACIHUPOBATh pPEaTbHBIC CHTyallMd Ha SI3bIKE T€OMETPUH,
HCCIIE0BAaTh MTOCTPOCHHBIE MOJICTH C HCITOB30BAHUEM T'€OMETPHUYCCKUX
MOHATUN M TEOpeM, ammapara aiareOpbl, peraTh MPaKTUYECKUE 3a/ayH,
CBSI3aHHBIEC C HAXOXK/IEHUEM F€OMETPUIECKUX BEITUYNH;

e HMETh TPEJCTABICHUS 00 OCHOBHBIX JTalax Pa3BUTHS TE€OMETPUU Kak
COCTaBHOM yacTu (pyHAaMEHTA Pa3BUTHS TEXHOJIOTHA.

K xoHiy 11 kiaacca oOy4aromuiics HayYuTCs:



CBOOOJIHO OIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C IWIMHIPUYECKOM,
KOHMYECKOH M CchepruyecKor TOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI
MOy YCHUS;

ONEepUPOBATH MOHATUSAMH, CBSI3aHHBIMU C TEJIaMU BPAILEHUS: LIWIHUHIPOM,
KOHyCOM, cpepoii u Iapom;

pacmo3HaBaTh Tella BpalleHus (UWIUHAP, KOHYC, cdepa W Mmap) u
00BSCHATH CIIOCOOBI OJTYYEHHUSI TEJT BpAILCHHUS;

KJIACCU(PUIIUPOBATH B3aMMHOE PACIIOJIOKEHHUE C(PEephI U MITOCKOCTH;
BBIYUCIISITh BEJIMYUHBI AJIEMEHTOB MHOTOTPAHHUKOB M TEN BpallCHHUS,
O00OBEMBI M TUIOLIAJIM MOBEPXHOCTE MHOTOIPAHHUKOB U TEJNl BpAIICHUS,
Tr€OMETPUUECKUX TeJl C MPUMEHEeHHEeM (popmy;

CBOOOZHO OTEPUPOBATH MOHITUSMH, CBA3AHHBIMU C KOMOWHAITUSMHU TEJ
BpallleHUss U MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAaHHBIA B cepy U
OTIMCAaHHBIN 0KOJI0 cdepbl, chepa, BIUCAHHAS B MHOTOI'PAHHUK WM TEJIO
BpAICHUS;

BBIYHCIISATH COOTHOIICHUSI MEXIY TUIOMIA/IIMU IOBEPXHOCTEN U 00BEMaMu
MMOJOOHBIX TCI;

n300pakaTh U3y4aeMble (UTYPBI, BBITIONHATH (BBIHOCHBIC) TIIOCKHE
YEepTEkKU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (QUIYp: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTb CEYECHUS TEJ BPAILICHUS;

U3BIIEKaTh, WHTEPIPETHUPOBATh U NpeoOpa3oBbBaTh HHPOPMAIMIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCYHKAX;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSATH OTE€paIiy HaJl BEKTOPAMH;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JEKAPTOBOM CHCTEME KOOPIMHAT;
peraTh TeOMETPUIECKUE 3a1a4l Ha BBIUUCIICHHUE YTIIOB MEXY MPSMbIMU
U IUIOCKOCTSIMM, BBIYUCIICHHE PACCTOSHUNA OT TOYKM JO IUIOCKOCTH, B
1[E€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/IAa TIPU PELICHUH;
CBOOOJIHO ONEPUPOBATH MOHSTUSMHU, CBS3aHHBIMH C JIBHDKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOKWCTBA JIBUKCHUI;

BBITIOJIHATh M300paXEHHs] MHOTOTPAHHUKOB U Tel BpallleHUs IMIpU
MApAUIEIBHOM ~ MEPEHOCE, UEHTPAJIbHOM CUMMETPUH, 3€PKAIBLHOU
CUMMETPHH, IIPU TIOBOPOTE BOKPYT MPSAMOM, MpeoOpa3oBaHus Moa00us;
CTPOUTH CEUCHHSI MHOTOTPAHHUKOB U TE€J BpALICHUS: CEUEHUS LIWJIUHIpPA
(mapayuienbHO U NMEPIICHAUKYJIIPHO OCH), CEYEHUs KOHyca (MapauiebHbIe
OCHOBAHUIO U MPOXOSIINE Yepe3 BEPIINHY ), CEUCHHUS 1Iapa;
UCIIOJIb30BaTh METOJIbl IOCTPOEHUS CEYEHHI: METOJ CJIEIOB, METOJ
BHYTPEHHET O IPOECKTUPOBAHUS, METOJ] IEPEHOCA CEKYILEH MIOCKOCTH;



NIOKa3bIBaTh TEOMETPUUYECKHUE YTBEPKACHUS;

MPUMEHATh T€OMETPUUECKHE (PAKTBI ISl PEHICHUSI CTEPEOMETPUUYECKUX
3a7a4, MOPEANOJArarolMX HECKOJIBKO IIATOB PELICHUs, €CIIM YCIOBUSA
MIPUMEHEHUS 3a/1aHbl B IBHOW U HESABHOU (popme;

pelmarh 3aJa4d Ha JO0KAa3aTelIbCTBO MATEMATUYECKUX OTHOILICHUH U
HAXO0XJICHUE TEOMETPUUECKUX BEITUYNH;

MIPUMEHSATh NPOTPAMMHBIE CPEJICTBA M 3JIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CHUCTEMBI IIPH PELIEHUH CTEPEOMETPUUYECKHX 3a0aY;

IPUMEHATh  IOJIyYCHHBIE  3HAHWUS  HA  [PAKTUKE:  CpPaBHUBATh,
AHAJIM3UPOBATh U OLICHUBATH PEAIBHBIE CUTYAlMU, IPUMEHSATh U3YUYCHHBIC
MOHSTUS, TEOPEMBI, CBOMCTBA B TIPOLECCE TIOUCKA  PEIICHUS
MaTeMaTH4eCcKu  CPOpPMYyIHPOBAHHOM  MPOOJEMBI,  MOACIHUPOBATH
pEaJbHbIE CHUTYAllMM Ha S3BIKE T'€OMETPHUH, HUCCIEIOBATH IMOCTPOCHHBIC
MOJEIIM C HCHOJIb30BAHUEM TIE€OMETPUUYECKUX T[IOHATAA U TEOPEM,
anmapaTta aiureOpbl, pemaTh TMPaKTUYECKHUe 3aJayud, CBS3aHHBIE C
HAXO0XJICHUEM I'€OMETPUUYECKUX BEIINYHH;

UMETh TPEICTaBICHUS 00 OCHOBHBIX JTallax Pa3BUTHS TEOMETPHHU KaK
COCTaBHOM 4acTu (hyHIAaAMEHTA Pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Koan4yecTBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
n/n NpOrpaMmbI Bcero Konrponenpre | Ipaxtireciue o0pa3oBaTe/bHbIE
padoThl padoThI pecypesI
1 BBenenue B crepeoMeTpuio 23 1
5 B3anMHOe pacrionoxeHue npsmMbIxX B 6 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSAMBIX U IUIOCKOCTEH B g
MIPOCTPAHCTBE
4 HepHeHl[I/HiyJIHpHOCTB MPSIMBIX U o5
TUIOCKOCTEH B TIPOCTPAHCTBE
) VYTl ¥ paccTosTHUS 16
6 MHororpaHHuKu 7
BekTopsl B mpocTpaHcTBE 12
8 HOBTOPGHI/IG, 0000111eHNE U CUCTEMATU3 AU 5 5
3HaHU’
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KNTIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaunmenoBaHue pa3aesnoB U TeM undposbie
Ne n/m P Konrpoabubie | IIpakTuyeckue (acpp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbl padoThl
pecypchbl
1 AHaJTUTHYECKask TE€OMETPHUS 15 1
5 [ToBTOpenue, 0600MICHIE U 15 1
CUCTEeMAaTHU3alMsl 3HAHUN
3 OO0BEM MHOTOTpaHHUKA 17 1
Tena Bpaienus 24 1
5 [Tnomany NoBepXHOCTH B 00BEMBI 9 1
KPYIJIBIX Tell
6 JIBrokeHus 5 1
7 [ToBTOpEHUE, 0606meHI/vIe u 17 5
cUCTeMaTH3alus 3HaHU!
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0







IHHOYPOYHOE II'TAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecrBo 4acos

Bcero

KonrtpoJbHbie
padoThI

IIpakTHnyeckue
padoThl

Jlara
H3Y4YeHUs

DJIeKTPOHHbIE
mu(ppoBbIe
o0pa3oBaTe/bHbIE

pecypcbl

OcHOBHBIE ITpaBHJIa H300pKEHUS HA
PHUCYHKE IJIOCKOCTH, MapaJljIeNIbHbIX
MPSIMBIX (OTPE3KOB), CEPEANHBI OTpE3Ka

[ToHsITHS cTEpEOMETPUH: TOUYKA, TIPSIMas,
TUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
npaBuiia H300paKEHHS HA PUCYHKE
TUTOCKOCTH, TIAP AJICITBHBIX MPSIMBIX
(OTpe3KOB), cepearHbI OTPE3Ka

HepeceKafomHeCﬂ IIJTIOCKOCTH,
IepeceKaromuecd npamad 1 rmiIoCKOoCTb

[TonsTHe momynpocTpaHcTBa

MHororpanHuk#, n300pakxeHne
NPOCTEHIITUX MPOCTPAHCTBEHHBIX (UTYD,
HECYIECTBYIOIINX 00bEKTOB

MHororpanHuKy, H300pakeHue
HECYIIECTBYIOIIUX 0OBEKTOB

AKCHOMBI CTEPEOMETPUHU

CrnencrBus U3 akCHOM CTEPEOMETPUU

CrniocoObl 3ajaHKsI IPSMBIX U IUIOCKOCTEH B

npoctpancTBe. O003HAYEHUS TIPSMBIX
IIJIOCKOCTEN




10

N300paxkeHne cedyeHui mupaMuibl,
KOTOpBIE MPOXOAT Yepe3 ux peopa.
N3o0pakenune nepeceyeHus morydeHHbIX
miockocren. PackpammBanue
MTOCTPOEHHBIX CEUEHUH pa3HbIMU LIBETAMU

11

N3o0pakeHne cedeHni MPU3MbI, KOTOPBIE
MPOXOAAT uepe3 ux péopa. Mzobpakenue
HepeceveHus MOMyUYEeHHBIX IIOCKOCTEH.
PackpammBanue moCTpOCHHBIX CEYeHUN
pa3HBIMHU [BETAMH

12

N300paxeHnue ceueHuit kyba, KOTopble
HpOXOJAT uepe3 ux peédpa. M3obpaxenue
IIEPECEUCHHUS I10YyYECHHBIX IUNIOCKOCTEN.
PackpamrBanue oCTPOCHHBIX CEYEHUN
Pa3HBIMH LIBETAMHU

13

N3o0pakeHne ceueHuii mupamMubl, Kyoa u
npu3Mbl. M300pakeHue repecedcHus
MOJIYYEHHBIX IJIOCKOCTEN. PackpaiiBanue
TTOCTPOEHHBIX CEYCHHUI pa3HBIMU I[BETAMHU

14

Meron cienoB aist IOCTPOEHUS CEYEHUH

15

Merton crefoB A1l IOCTPOCHUS CeYEHHIA.
CaolicTBa nepecedyeHuil NpsMbIX U
IJIOCKOCTEN

16

Merton crefoB A1l IOCTPOCHUS CeYEHHIA.
CaolicTBa nepecevyeHuil NpsMbIX U
IJIOCKOCTEN

17

[TocTpoenue ceyenuit B nupamue 1o Tpém
ToukaM Ha péopax. Co3gaHne BRIHOCHBIX
yepTeKel U 3aIKCh 1aroB MOCTPOCHUS




18

IocTpoenue ceuennii B Kyde 1o Tpém
ToukaM Ha péopax. Co3qaHNe BEIHOCHBIX
YepTe)Keil U 3aMuch MaroB MOCTPOCHHUS

19

Co3ztaHue BBIHOCHBIX YEpTEeXeH U 3anuch
LIaroB IOCTPOEHUs

20

[TocTpoenue ceuenuii B nupamue, kyoe.
Co3ziaHue BBIHOCHBIX YEpTEXEH U 3anuch
mraroB IMOCTPOCHHUA

21

[ToBrOpenue manumerpuun: Teopema o
MIPOIMOPLHOHANIBHBIX oTpe3kax. [logobue
TPEYrOJIbHUKOB

22

[ToBrOopenue mnannmerpuun: Teopema
Menenas. PacdueTsl B ceueHMAX Ha
BBIHOCHBIX 4epTexax. Vicropus pa3BuTus
TUTAHUMETPUH U CTEPEOMETPUH

23

KontponpHas padora " AKCHOMBI
crepeomerpuu. Ceuenus"

24

B3aumnoe pacrnonioxenue npsmMbIx B
npoctpancTBe. CKpeluBaromuecs npsmele.
[Ipu3Haky CKpemuBalOIUXCS MPSMBIX.
[TapamienbHble IpAMbIE B IPOCTPAHCTBE

25

Teopema o cyniecTBoBaHNU U
€IMHCTBEHHOCTH IIPSIMON NapajuIenbHON
JAHHOW NPSIMOU, IPOXOAAILEH Yepe3 TOUKY
IPOCTPAHCTBA U HE JIEXKAILEH HA JaHHOU
npssMou. JIemma o nepecedeHun
NapAUIENIBbHBIX IPSAMBIX IIJIOCKOCTBIO

26

[TapaynnensHOCTH Tpex npsAMbIX. Teopema o




TPEX MapajulebHBIX MPAMBIX. Teopema o
CKPELIUBAOIINXCS MPSAMBIX

27

[TapannenbHOE MPOEKTUPOBAHUE.
OcCHOBHBIE CBOMCTBA MapalICIIbHOTO
npoekTupoBanus. M300paxeHue pasHbIxX
¢buryp B mapajieabHON NPOEKINH

28

[leHnTpanbHas npoekuus. Yroi ¢
COHAIIPABIIEHHBIMU CTOPOHAMHU. YTOII
MEXY IPSIMBIMU

29

3amauy Ha JOKA3aTEILCTBO U
HCCIIEIOBaHKE, CBS3aHHBIE C
PacIIoIOKEHUEM MPSMBIX B IPOCTPAHCTBE

30

[TonsATHA: MapamIenbHOCTh NIPSIMOMN U
IIJIOCKOCTH B MpocTpaHcTse. [Ipu3nak
MapajiIeIbHOCTH NMPSAMOU U MIIOCKOCTH.
CaoiicTBa napauieaIbHOCTH IPSIMON U
IJIOCKOCTH

31

['eomerprueckue 3a1a4n Ha BEIYUCICHUE U
JI0Ka3aTelIbCTBO, CBS3aHHBIE C
NapauIeIbHOCTHIO MPSIMBIX M TUIOCKOCTEH B
HPOCTPAHCTBE

32

[TocTpoenue ceuenus, TPOXOIALIETO YePE3
JAHHYIO MPSIMYIO Ha YEPTEKE U
MapajuIeNIbHOTO ApYyrou npsamou. Pacuér
OTHOILIEHU I

33

[TapanenbHas MpoeKLus, IPUMEHEHUE IS
MIOCTPOEHUS CEYEeHUH KyOa U
napayenenunenaa. CBoicTaa
napajiyieienuIeaa u Mpu3Mbl




34

[TapamiensHble uiockocTy. [pusHaku
NapauIeIbHOCTU ABYX IJIOCKOCTEN

35

Teopema o mapajiIEIbHOCTH U
CIANMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[fIHIeﬁ
yepe3 TOUKY, He IPUHAUIeKAIYI0 TaHHOU
IJIOCKOCTH U CIIEICTBUS U3 HeE

36

CaolicTBa napauiesbHbIX IIJI0OCKOCTEN: 0
MapaAJLIENbHOCTH IIPSAMBIX IIEPECEUEHUS IIPU
NEPECEUCHHUHN ABYX MapajluleIbHbIX
IJTIOCKOCTEN TPEThEi

37

CaoiicTBa napauienbHbIX II0CKOCTEH: 00
OTPE3KaX MapaLIEIbHbIX NIPSAMBIX,
3aKJIFOYEHHBIX MEXY MTapajlIeIbHBIMU
IJIOCKOCTSIMU; O NIEPECEYEHNUHN IPSIMOU C
JBYMS NTapaJIICIbHBIMU IUIOCKOCTSAMU

38

[ToBTopenue: Teopema Iudaropa na
ILUIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHS
MPSIMOYTOJILHOTO TPEYTOJIbHUKA

40

CgoiicTBa Ky0a U IPSIMOYTOJIBLHOTO
napajjenenuneaa

41

Brraucienue JJIMH OTPE3KOB B KY6C u
IpsAMOYTOJIBHOM IApAJIJICIICIIUIICAC

42

[lepneHAUKYIAPHOCTD IPSIMOM U
IIJIOCKOCTH.

43

[Ipu3Hak neprneHMKyJISpHOCTH MPSIMOHN U
IJIOCKOCTH

44

TeopeMa 0 CyHICCTBOBAHUHU U




€MHCTBEHHOCTH MPAMOM, IPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEPIECHIUKYJISIPHOMN K MIIOCKOCTH

[InockocTr U nepneHuKyIApHbIE UM

45 MpsIMbIE B MHOTOI'PaHHUKAX

46 Pemenue 3a1a4 Ha NepNEHIUKYIISIPHOCTD B
MHOT'OI'PaHHUKAX

47 [lepnenauKyIsip U HaKJIOHHAS.

48 [TocTpoeHue neprneHauKyIsipa U3 TOYKU Ha
MPSIMYIO

49 Teopema o Tpéx nepneHIuKyIsIpax
(mpsimas)

50 Teopema o TpEX nepreHIUKYIIApax
(oOpartnas)

51 Yron Mexay CKpeuMBarouMUCS
MPSIMBIMHU

59 [louck nepneHAuKyYISPHBIX MPSMBIX C
MIOMOIIBIO NTEPIEHIUKYISIPHBIX IUIOCKOCTEN

53 OpToroHaibHOE MPOEKTUPOBAHHUE

54 ITocTpoenue ceuenuii ky6a, MPU3MBbI €
IIOMOIIBIO OPTOTOHAJIBHOM MPOEKLIUU
[TocTpoenue ceueHnit npaBUIbHON

55 MUPAMHMJIBI ¢ TOMOLIBIO OPTOTOHAJIBHOM
IIPOEKIINH
CuMMeTpus B IPOCTPAHCTBE OTHOCUTEIIBHO

56 miockocTy. [lnockoctu cummerpuii B
MHOT'OI'PaHHUKAX

57 [Ipu3Hak neprneHauKyJISspHOCTH IPSIMON U




IINIOCKOCTHU KakK CJICACTBUC CUMMCTPHUU

58

IIpaBunbHBIE MHOTOI'PAHHUKU.

59

[IpaBriIbHBIE MHOTOTPAaHHUKH. Pacuér
pPacCTOSTHUM OT TOYKH J0 IJIOCKOCTH

60

CriocoObl OIyCTUTh MEPIEHIUKYIISAPBI:
CUMMETpPHS, CABUI TOYKH 110 AP AIUICIBHON
IpsAMOU

61

CrBur no HenapajieIbHON NPSMOH,
M3MEHEHUE PACCTOSHUM

62

KourponbHaas padora "B3anmuoe

p p

pacnoioKeHUE NPSAMBIX U TNIOCKOCTEN B
npocTpaHcTae”

63

[ToBTOpEHHUE: Yyrom Mexay NpsSIMBIMUA Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMA
KOCHHYCOB

64

[ToBTOpEHHUE: Yoo MEeK Iy
CKpCHIUBAONIUMHUCA IIPAMBIMHA B
MIPOCTPAHCTBE

65

FeOMeTpI/ILICCKI/Ie METOAbI BEIYHCIICHUA
yrjia MKy NpsIMbIMU B MHOT'OT'paHHUKaX

66

JIByrpansbiii yroy. CBONCTBO JIMHEHHBIX
YIJIOB JBYTPAHHOTO yTJIa

67

[lepnenaukynspHeie miockoctu. CBoiicTBa
B3aUMHO MEPIIEH IUKYJIIPHBIX IJIOCKOCTEN

68

[Ipu3Hak nepneHMKyIIpHOCTH
IIJIOCKOCTEN; TeOpeMa O MPSIMOK
IepeceueHms JBYX IIOCKOCTEH




NEPIEHAUKYIISIPHBIX TPEThEH IUI0CKOCTH

69

[IpsmoyronpHBIN Napauienenunesn; Kyo;
HU3MEPEHHUs], CBOMCTBA NPSIMOYTOJILHOTO
napasuIeenunena

70

Teopema 0 quaroHanu NpsMOYIroJbHOIO
napajjieJIenuIesa u cle[ICTBUE U3 Heé

71

CrepeoMeTprUyeCcKUE U MPUKIIAIHBIE
3aJ1auu, CBSI3aHHBIE CO B3AUMHBIM
PACIIONIOKCHUEM NTPAMBIX U IJNIOCKOCTH

72

[ToBTOpEHUE: CKpEMMBAIOLIUECs IPSIMBIE,
napaijie/ibHbIE TJIOCKOCTH B CTaHIapTHBIX
MHOTOTpaHHUKaX

73

[Tapa mapannenbHbIX INIOCKOCTEN Ha
CKpPCHIMBAIONINUXCA MPAMBIX, PACCTOAHUC
MCXKAY CKPCIIUBAOIIUMHC ITPAMBIMU B
MIPOCTBIX CUTYAIUSIX

74

Paccrosuue ot Toukn J0 IINIOCKOCTH,
paccTosiHUE OT MPSIMOH /IO TFIOCKOCTH

75

Brruncienue paccTostHul MexIy
CKPEIIHUBAIOIIUMHUCS IPSIMBIMH C TIOMOIIBIO
MEPIEHANKYIIPHON MIIOCKOCTH

76

Tpéxrpannblii yroi, HepaBeHCTBA IS
TpexrpaHHbix yrioB. Teopema I[Tudaropa,
TEOPEMBI KOCUHYCOB M CUHYCOB U1
TPEXTPaHHOTO yIJia

77

DneMeHTHI chepruuecKoil TEOMETPUH:
reo/ie3n4ecKue JIMHUM Ha 3emiie

78

KonTtponbHas pabora "Yrisl u




paccrosiHus"

Cucremarusanus 3HaHuil "MHOrorpaHHuK

79 | 1
U €r0 JJIEMEHTHI

80 [upamuga. Bunel nupamua. [IpasunsHas 1
nupamuia

81 [Tpusma. IIpsimast ¥ HAKJIIOHHAS! TIPU3MBI. 1
[IpaBunbHas npuzma

82 [IpssMoli napasienenumen, IpsiMoyroabHbII 1
napasenenurnes, Kyo

83 Brinykiible MHOTOrpaHHUKH. Teopema 1
Oiinepa

84 [IpaBusbHbIE U MONTYIPABUIIBHBIC 1
MHOTOTPaHHUKH

85 KonTponbHas padora "MHOrorpaHHuKu" 1

36 IloHsATHE BeKTOpa HA INIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3nocth BeKTOpOB 1

89 [TpaBwiio mapayenenurieaa 1

90 YMHOKEHHUE BEKTOpa Ha YU CIIO 1

o1 Paznoxenue BekTopa o 6asucy Tpex 1
BEKTOPOB, HE JISKAIUX B OJTHON TJIOCKOCTH

92 CkaysipHO€E TIPOU3BE/ICHIE 1

93 Brruncnenue yria Mexay BEKTOpaMH B 1
MIPOCTPAHCTBE

94 Koopaunats! BekTOpa 1

95 JlinHa BekTopa




96 [pocreiimue 3a1auu ¢ BEKTOpaMH 1

97 [Ipocreiimne 3agaun ¢ BEKTOpaMu 1

08 O606menue no Teme "l[lapannensHOCT B 1
npocTpaHcTae”

99 O000111eHE 10 TEME 1
"[IepnieHIMKYISIPHOCTD B IPOCTpaHCTBE"

100 [IpomMexyTouHas aTTecTaiusl. 1
KontponbHas pabota

101 O060061meHue o Teme "MHOrorpaHHUKH'"

102 O06006m1eHue o Teme "BekTopsr"”

OBUIEE KOJIMYECTBO YACOB I10 102

[MPOTPAMME




11 KNTIACC

KoanuecTBo yacoB JIeKTPOHHbIE
Jara uudposbie
Nen/m | Tema ypoka Konrpoabublie | IlpakTuueckue
Bcero u3yyeHusi | oOpa3oBaTejbHbIE
padoThI pabdoTbI
pecypcbl
1 ITorOopenue temsl "Koopaunarsl BEKTOpa 1
Ha IJIOCKOCTH U B MPOCTpPaHCTBE"
5 IToBTOpenue temso! "CkasspHoe 1
MPOU3BEACHUE BEKTOPOB"
3 [ToBTOpenue Temsbl "Boruncinenue yria 1
MEX/ly BEKTOpamMu B MPOCTpaHCTBE"
4 [ToBTOpenue Temsbl "YpaBHEHUE PSIMOH, 1
MPOXOJIAIIEH yepe3 IBe TOUKHU"
5 YpaBHEHUE TIII0OCKOCTH, HOPMAJTb, 1
YPaBHEHHE ILUIOCKOCTU B OTPE3Kax
5 YpaBHEHUE TIII0OCKOCTH, HOPMAJIb, 1
ypaBHEHUE MJIOCKOCTH B OTpe3Kax
7 BekropHoe npoussenenue 1
3 JInneliHble HEpAaBEHCTBA, IMHEWUHOE 1
IPOrpaMMHUpPOBAHNE
9 JInneliHbIe HEpABEHCTBA, IMHEWUHOE 1
IpOrpaMMUpPOBaHNE
10 AHanuTu4yecKkue MEeTo/Ibl pacuéra yria 1
MEXIy MPSMBIMUA B MHOT'OTpaHHUKaX
11 AHaTUTHYECKHUE METO/IbI pacuéra yria 1
MEX]Ty MJIOCKOCTSIMU B MHOTOTpaHHHUKaX
12 DopMya pacCcTOSIHUSA OT TOYKH 110 1




IIJIOCKOCTHU B KOOpAUHATAaXxX

HaxoxneHue pacCTOSIHUM OT TOYKU 10

13
MJIOCKOCTHU B KyOe

14 HaxosxaeHue paccTossHUil OT TOYKH 10
IUIOCKOCTH B IPAaBUJILHON MUpaMUJIE

15 KonTponbHas pabora "AHamuTHuecKas
reomerpus”

16 CeueHust MHOIOI'paHHUKOB: CTaHAAPTHBIE
MHOT'OTPaHHUKHU

17 CedeHust MHOIOI'paHHUKOB: METOJ CIIE0B
CedeHust MHOTOI'paHHUKOB: CTaHAAPTHBIE

18 IUIOCKOCTH, TIEpeceyeHUsI MPSIMBIX U
IIJIOCKOCTEN

19 [TapannenbHble PsIMBbIE U TJI0CKOCTH:
napajuieJIbHbIE CEUCHUS

20 [TapannenbHble PsIMBbIE U II0CKOCTH:
pacy€T OTHOLLIEHUI
[TapannenbHble NpsIMBbIE U IJ10CKOCTHU:

21 YTJIBI MEKAY CKPELMBAIOIIUMUCS
OPSMBIMH
[lepnieH UKy I pHBIE IPSIMBIE U

99 TUIOCKOCTH: CTaHJIapTHBIE Taphl
NEePIEHINKYIISPHBIX TNIOCKOCTEN U
IPSIMBIX, CAMMETPUH MHOTOT DPAaHHUKOB
[epnieH UKy IIpHBIE TIPSIMBIE U

23 TUIOCKOCTH: TEOpEMa O TPEX
NEepIeHINKYIISIpax

24 [eprieH UKy ISpHBIE IPSIMBIE H




IIJIOCKOCTH: BBIYMCICHHUA OJINH B
MHOT'OTrpaHHUKax

25

[ToBTOpeHue: mwiomanu
MHOTOYTOJIbHUKOB, (DOPMYJIIBI JIst
TJI0IAJIEH, COOOpaXKEHUS TO00Us

26

[ToBTOpeHue: monmanu
MHOTOYTOJIbHUKOB, (DOPMYJIIBI JIst
TJIOMIAJIEH, COOOpaKEHUS MTO00uS

27

[ToBTOpenue: mionmanu
MHOT'OYTOJILHUKOB, ()OPMYJIbI JIIs
TJIOMIAJIEH, COOOpaKEHUS MO00uS

28

[Tnomanu cedeHnii MHOTOTPaHHUKOB:
TUTONIA/IA TIOBEPXHOCTEH, pa3pe3aHus Ha
YaCTH, COOOpaKeHUs MOA00us

29

[Tnomany cedeHnii MHOTOTPaHHUKOB:
TUTOIIA/IM TIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKeHUs MoA00us

30

Kontponbnas padora "lloBTopenue:
MHOTOT'paHHUKH, CEUECHUS
MHOTOI'paHHUKOB"

31

06beM Tena. O6beM IPSIMOYTOJIBHOTO
napauiesenuneaa

32

3amaun 00 yaBoeHHH Ky0a, 0 KBaJpaType
Ky0a; O TPUCEKIIUU YyIia

33

CrepeomMeTpuueckue 3aJauul, CBA3aHHBIE C
00BbEMOM MPSAMOYTOJILHOTO
napaJuiesenumneaa

34

HpI/IKJ'IaZ[HLIe 3aaa4u, CBA3aHHBIC C




BBIYHCIICHHEM 00bhEMa MPSMOYTOJIEHOTO

napaJuiesenumeaa
35 O0BEM npsIMOi IPU3MBI
36 CrepeoMeTpuueckue 3aJauul, CBA3aHHBIE C
BBIYUCIICHUEM 00BEMOB MPSIMON TIPU3MBI
37 [Ipuknagnele 3a1auu, CBA3aHHBIE C
00BbEMOM MPSMON TIPU3MBI
Boruncnenue 06bEMOB Tell C TOMOIIBIO
38 omnpenenéHHoro uHTerpana. Oobpém
HAKJIOHHOW NPU3MBI
Brruncinenue 06bEMOB Tell C TOMOIIBIO
39 omnpenenéuHoro uHTerpana. Oobpém
OUPaMUJIBI
40 ®dopmyna 00béMa mupamuibl. OTHOMICHUE
00bEeMOB MUPaMHU/I ¢ OOIIUM YTIIOM
a1 dopmyna o0béMa nmupamuibl. OTHOIIEHUE
00bEMOB MUPaMHU/I C OOIIUM YTIIOM
42 CrepeoMeTpuiecKue 3aJauM, CBI3aHHBIE C
00BbEMaMU HAKJIIOHHOW MTPU3MBI
43 CrepeoMeTpuieckue 3aauu, CBI3aHHBIE C
00BbEMaMM TUPAMHUIBI
WKJIaTHBIE 3a/1a41 TI0 TEME BHEMBI
IT "O6
Ten", CBA3aHHBIE C 00BEMOM HAKJIOHHOU
44 " 0
TIPU3MBI
45 [Ipuknagueie 3anauu 1o Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM MUPAMHUIBI
16 [Ipumenenue o0bEMOB. Beruncnenue

PaCCTOAHHUA OO0 IMJIOCKOCTU




KontpomnpHas padota "O0béM

47 "
MHOT'OTpaHHHUKA
Hunuuapuyueckas MOBEpXHOCTb,

48 00pa3yoIue WIHHIPHIECKON
MIOBEPXHOCTH

49 unuuap. [psMoi KpyroBoW HHAIUHAP.
[Inomaae MOBEPXHOCTH HMIUHAPA

50 Konunueckas moBepXxHOCTh, 00pa3ylomiue
KOHHMYECKOHU ITOBEepXHOCTH. KonycC

51 CeueHune KOHyca IJIOCKOCTBIO,
MapajuieIbHON MIOCKOCTH OCHOBAHUS

59 VY ceuénnslii konyc. M3o00paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomane 60KOBOM MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTH KOHYCa

4 [Inomiaap 60KOBOM NOBEPXHOCTH U

> IIOJIHOM ITOBEPXHOCTH KOHYCa
CrepeomeTpudeckue 3aauu Ha

55 JIOKA3aTe/IbCTBO U BRIYM CIICHUE,
MMOCTPOCHUEM CE€YECHUI LUIIMHIpa, KOHYCa
CrepeomeTpudeckue 3aauu Ha

56 JI0Ka3aTeNIbCTBO U BEIYHMCIICHHE,
MMOCTPOCHUEM CE€YEHHI UIIMHpa, KOHYCa

57 [Ipuknanueie 3a1a4u, CBSI3aHHbBIE C
IAHAPOM

58 [Ipuknanueie 3aa4u, CBSI3aHHbBIE C
TAHAPOM

59 Cdepa u map




60

Ilepeceuenue cdepsl u mapa ¢
utockocThio. Kacanue mapa u cepsr
IUIOCKOCTHI0. By 1 m300pakenue mapa

61

Ilepeceuenne cdepsl u mapa ¢
ockocTbo. Kacanue mapa u cdepsl
IUIOCKOCTBI0. B 1 n300pakenue mapa

62

VYpasaenue cdepsol. [Inomans chepor u eé
yacTeu

63

Cummertpus cheps! 1 mapa

64

CrepeoMeTprUieCcKUe 3a1a49u Ha
JOKa3aTcJIbCTBO U BbIYUCIICHUC,
CBsI3aHHBIE CO cepoii U mapom,
MOCTPOCHUEM HX CEUCHHH TIOCKOCTHIO

65

CrepeomeTpruyeckue 3a1aun Ha
J0Ka3aTrcjabCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE cO c(hepoi 1 mapom,
MOCTPOCHUEM MX CEYCHUH TTIOCKOCTHIO

66

[TpuknagHbie 3a/1a49M, CBA3aHHBIC CO
cdepoii u mapom

67

[ToBTOpEHUE: OKPYKHOCTH Ha IIOCKOCTH,
BBIYHCIICHUS B OKPY)KHOCTH, CTaHIap THBIC
rmoxoous

68

Paznuunsie KOM6I/IHaI_II/II/I TCJI BpalllICHUA U
MHOT'OTpaHHUKOB

69

3agauu no teme "Tena U MOBEPXHOCTH
BparieHus"

70

3agauu no teme "Tena U MOBEPXHOCTH
BpaiieHus"




71

KontponbHas padora "Tena u
MOBEPXHOCTH BpaLCHUS"

72

O0béM nunuHIpa. Teopema 06 00béMe
mpAMOro nuJMHIapa

73

Brruucnenmne 065EMOB Tl C TOMOIIBIO
onpenenéHHoro uuterpaina. O0neEM
KOHYca

74

TTnowanu OOKOBOM M MOJIHOM
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuyecKkue 3aauu, CBsI3aHHBIE C
BBIYHCIICHUEM 00BEMOB IIUIUH/IPA,
KOHyca

76

[Ipuknagueie 3anauu 1o Teme "OO0BbEMBI U
TJIOIAIU TIOBEpXHOCTEH Ten"

77

O0BEM mapa 1 apoBOToO CEKTOpa.
Teopema 06 00béMe trapa. [Tnomans
chepsl. CTepeoMeTpruuecKre 3a/1a4H,
CBSI3aHHBIE C BRIYUCIICHUEM 00BEMOB
nrapa, ImapoBoro CerMeHTa U MapoBOTO
CEeKTOpa

78

[Tpuknagasie 3amauun mo Teme "O0BEMBI
Ten", CBA3aHHBIE C 00BEMOM II1apa u
wiomaeo chepbl. COOTHOMICHUS MEXTY
TUIOMIA/IIMU TTOBEPXHOCTEH 1 00bEMaMu
MOTI0OHBIX TEl

79

[TooGHbIE Tea B IPOCTPAHCTBE.
N3menenune o6bEMa npu mojo0uu.
CrepeomeTpuyeckue 3a1auu, CBsI3aHHbIE C




BBIYMCIIEHHEM 00BEMOB TeJl U ILIOIAAeH
IIOBEPXHOCTEN

80

KontponsHas pabota "[Tnomanu
MOBEPXHOCTH U 00BEMBI KPYTIIBIX TEN"

81

JIBrokeHus mpocTpaHcTBa. OTOOpaKEHHUS.
JIBmkeHust U paBeHCTBO Guryp. Oomme
CBONCTBA JABUIKCHHI

82

Buabl aBukeHuid: napauieabHbII
MEPEHOC, LIEHTPaJIbHAsi CHAMMETPHS,
3epKajbHass CAMMETPHS, IIOBOPOT BOKPYT
psIMOI

83

[IpeoOpazoBanus mogodus. [psamas u
cdepa Diinepa

84

FCOMeTpI/I‘IeCKI/IC 3a/la41 Ha IPUMCHCHHUC
JBHKCHU A

85

KoHnTpompHas padota "BekTopsl B
npoctpaHcTse"

86

O6o0maromee moropenue 11 nmoHsATHI 1
MeTO0/I0B Kypca reometpuu 10-11
KJIACCOB, CUCTEMAaTU3allMsI 3HAaHUA:
"[TapannenbHOCTh MPSAMBIX U ITIOCKOCTEMN
B IMpOCTpaHCcTBE"

87

Oo6o0maromee mopTopeHue 11 MoHATHI 1
MeTOJI0B Kypca reometpuu 10-11
KJIACCOB, CUCTEMAaTH3aIIHsI 3HAHUIA:
"BekTopsl B npocTpaHcTBe"

88

Oo6o0maromiee nmopropenue 11 nouaTuit u
METOJI0B Kypca reometpuu 10-11




KJIaCCOB, CUCTEMAaTH3aI1sl 3HaHUH
"BekTopsl B npocTpaHcTBe"

89

Ob6o06maromiee nmopropenue 11 noHaTuit u
MeTO0/I0B Kypca reometpuu 10-11
KJIACCOB, CUCTeMAaTH3allus 3HAHWI:
"O6beM MHOTOrpaHHHKA"

90

O6o6mmaroiee nopropenue 11 nonsatuii u
MeTO0/I0B Kypca reometpuu 10-11
KJIACCOB, CUCTEMAaTU3allHsI 3HAaHUM:
"OO6beM MHOTOrpaHHHUKA"

91

O6o6maromee moropenue 11 nmoHsATHi 1
MeTO0JI0B Kypca reometpuu 10-11
KJaCCOB, CUCTEMATH3aIMs 3HAHUH:
"[Tnomaan MOBEpXHOCTH U OOBEMBI
KpYTJIBIX TEN"

92

O6o6maromee mopropeHue 11 MoHATHI 1
METOJI0B Kypca reometpuu 10-11
KJIACCOB, CUCTEMAaTH3aIUsl 3HAHUI:
"ITnomiaau MOBEPXHOCTH U OOBEMBI
KpYyTJIBIX Ten"

93

Htorosast KOHTpOIbHAS paboTa

94

Hroropas KOHTPOJIbHAA pa60Ta

95

[ToBTOpenue, 0000IIECHHE U
CHCTEMATH3AINs 3HAHUI

96

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HAyKHU U €€ poJib B Pa3BUTUH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUH




97

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ pojib B pa3BUTUU
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

HcTopus pazBuTHs cTepeoMeTpun Kak
HAyKH U €€ poJIb B Pa3BUTUU
COBPEMEHHBIX HH)KECHEPHBIX U
KOMITIBIOTEPHBIX TEXHOJIOT U

99

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMIBIOTEPHBIX TEXHOIOTUI

100

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HAyKH " € poJib B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITIBIOTEPHBIX TEXHOJIOTUI

101

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HAyKHU U €€ poJsib B Pa3BUTUH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

102

Hcropus pa3BUTHS CTEPEOMETPUH KaK
HAyKHU U €€ poJib B Pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUH

OBILIEE KOJIMYECTBO YACOB I1O
[NPOT'PAMME

102







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBHOUN ITPOI'PAMMOBI

10 KUIACC
Kon IIpoBepsiemble NMpeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI 0CHOBHOI
NpOBepPsIEMOro .
o0pa3oBaTeIbHOW NPOrPaMMBbI CpeHero o01ero o0pa3oBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBath MOHATUSIMH: TOUKA, NIPsAMas, INIOCKOCTh
79 [IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEICTBUS W3 HHUX MPU PEIICHUH
' TE€OMETPUYECKHX 3aJ1a4u
73 OnepupoBaTh MOHATUAMHU: MAPATUICIBHOCTh M MEPIHEHIUKYJISIPHOCTD
' OPSIMBIX M TUIOCKOCTEH
74 KnaccupunmpoBars B3aMMHOE pPACHOJIOKEHUE MPSIMBIX M TUIOCKOCTEH B
' [POCTPAHCTBE
OnepupoBaTh MOHATUSAMH: JBYTPAHHBIM yroj, I'paHH JBYI'PAHHOI'O YIJIa,
7.5 pedpo IByrpaHHOTO yria, JUHEHHBIH yros ABYIpaHHOTO YTjia, IpajycHas
Mepa IByTpaHHOTr o yria
76 OnepupoBaTh MOHATHUSMU: MHOTOTPAHHUK, BBIMYKJIBI M HEBBITYKIIBIIA
' MHOTOTPaHHUK, 3JIEMEHTHl MHOT'OI' PAaHHUKA, TIPABHJIbHBIA MHOT'OI'PAHHUK
77 Pacnio3HaBaThb OCHOBHBIE BHJBI MHOTI'OIPAaHHHUKOB (IMpaMuaa, MpU3Ma,
' NPSIMOYTOJILHBIN Tapajuienenunes, Kyo)
KnaccupunmpoBarh ~ MHOTOTPAaHHUKH,  BbIOMpas ~ OCHOBaHHS UL
7.8 kiaccuukanyuy (BHITYKIIBIC W HEBBITYKJIbIE MHOTOI'PaHHUKH, MTPABUIILHBIC
MHOTOTPaHHUKH, MPSAMbBIE U HAKJIIOHHBIE IPU3MBI, TAPaJIICIICIHUIIC IbI)
7.9 OneprpoBaTh NOHATUSAME: CEKYILas TNIOCKOCTh, CEUEHHE MHOT'OIPAaHHUKOB
710 OOBACHATH MPUHLUIBI TOCTPOSHUS CEYCHUH MHOTOTPAHHUKOB, UCHOJb3YS
' METO/I CIIC/IOB
CtpouTh ce4eHUs] MHOTOI'PAaHHHUKOB METOJOM  CJICJOB, BBINOJHSATh
7.11 (BBIHOCHBIE) TIJIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX GUTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemare 3agaun Ha HaxOXJEHHUE N'EOMETPUUYECKUX BEIMYUH 10 oOpa3iam
WIA QITOPUTMaM, IPHUMEHSsS HW3BECTHBIC AHATUTUYECKHE METOIbl IMpHU
7.12 pEellIeHnH  CTaHJApTHBIX MaTeMaTHMYECKMX 3a7ad Ha  BBIYMCIICHUE
pPacCTOSHUN MEXIy ABYMS TOYKAMH, OT TOYKH 1O TPSMOW, OT TOUYKUIO
TUIOCKOCTH, M@Ky CKPEIIUBAIOIIMMUCS TPSMBIMA
Pemare 3amaum Ha HaxOXJEHHUE T'EOMETPUUYECKUX BEIMYHH 1O oOpa3iam
713 WIA QITOPUTMaM, TPHUMEHSsS HW3BECTHHIC AaHAIUTHYECKWE METOJbl TpH

pELIeHUN CTaHJAPTHBIX MAaTEMaTU4YeCKMX 3a7a4 Ha BBIYHMCICHHUE YIJIOB
MEXIY CKPEIIMBAIOIMMHUCA MPAMBIMH, MEXKIY IPSIMOA M IIJIOCKOCTBIO,




MEXKY IJIOCKOCTSIMHU, IBYTPAHHBIX yIJIOB

Boruucnsate 00bEMBI U Iiomaau HOBerHOCTef/'I MHOT'OTpaHHUKOB (an3Ma,

7.14 nupamMpa) ¢ MpUMEHEHHEeM (OpPMYJl, BBIUUCIATH COOTHOIICHUS MEXITy
TUTOIIAJSIMH TTOBEPXHOCTEH, 00bEMaMu IOJJOOHBIX MHOTOTPAHHUKOB
715 OnepupoBaTh MOHATUSAMHU: CHUMMETPUS B TPOCTPAHCTBE, LIEHTP, OCb H
' IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U INIOCKOCTh CHMMETPUHN (PUTYPHI
W3Bnekarp, npeoOpa3oBbIBaTh M MHTEPHOPETUPOBATH HHGOPMALUIO O
7.16 MPOCTPAHCTBEHHBIX TE€OMETpUYECKHX (urypax, NpeJCTaBICHHYIO Ha
gyepTekax M pUCyHKax
[IpumensaTs reomerpuueckue GaxkTbl IS PELICHUS CTEPEOMETPUUECKUX
7.17 3a7a4, MPEANOJIaralolluX HECKOJBKO IIaroB pEIIeHUs, €CIIU YCIOBHS
MIPUMEHEHHUS 33/1aHbI B IBHOU (hopme
718 [IpumensaTh mpocreiline NpPOrpaMMHBIE CpPEICTBA U AJIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CHCTEMBI IPH PEIICHUH CTEPEOMETPUIECKHUX 33/1a4
719 [IpuBoANTH HpUMEpPbl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B HpUpOAE U
' KHM3HH, PAaCIO3HABATh MPOSIBICHHE 3aKOHOB I'€OMETPUH B UCKYCCTBE
[IpuMeHATH MONyYeHHbIE 3HAHUS HA MPAKTUKE: aHAJIU3UPOBATH peallbHbIC
CUTyallud U MPUMEHSTh U3yUEHHBIC MOHATHS B MPOLIECCE MOUCKA PEIICHHS
MaTeMaTHYecKu C(HOPMYIHMPOBAHHON MPOOJIEMBI, MOAEIHPOBATH pPeabHbIE
7.20 CUTYyallUl Ha SI3bIKE T€OMETPUU, HCCIEIOBATH MOCTPOEHHBIE MOJETU C
WCIIOJIb30BaHNEM T'€OMETPHUECKUX MOHIATHN M TEOpeM, armmapara aireopsl,
pemaTh ~ TMpakTHYECKWE  3aJadd,  CBS3aHHbIE C  HAXOXKICHUEM
TeOMETPHUECKUX BEITHINH
11 KUIACC
Kon .
IIpoBepsiemblie MpeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI 0CHOBHO¥
NPOBEPIEMOr0 .
o0pa3oBaTeIbHON MPOrPaMMBbI CpPeHEro 001ero 00pa3oBaHus
pe3yjabTara
6 I'eomerpust
OneprpoBaTh TOHSATHAMH: HWIMHAPUYECKAs IMOBEPXHOCTh, 0OOpasyrome
6.1 MWINHAPUYECKOW TOBEPXHOCTH, IHIMHIP, KOHWUYECKash MOBEPXHOCTH,
o0pasyromre KOHNIECKOH MMOBEPXHOCTH, KOHYC, chepruieckast IoBEpXHOCT
6.2 PacnioznaBath Tena BpareHust (MUIUHAP, KOHYC, cepa u map)
6.3 OOBACHATH CIOCOOBI TOTY4YEeHHUS TEJ BPAIICHUS
6.4 KrnaccudunmpoBars B3auMHOE pacronokeHue cepsl U MI0CKOCTH
OnepupoBaTh NOHATUSAMHU: IIAPOBON CErMEHT, OCHOBAaHHE CErMEHTa, BHICOTa
6.5 CerMEHTa, LIapOBOI CIIOW, OCHOBAHUE LIAPOBOIO CJIOS, BBICOTA IIAPOBOTO
CJI0s1, IAPOBOM CEKTOP
6.6 Boruncnare  00bEMBI M IUIOMIQAM  TOBEPXHOCTEH TNl  BpallleHus,




T€OMETPHUECKHUX TeJl C TPUMEHEHUEM (HopMyJT

6.7

OnepupoBaTh TMOHATHSMHM: MHOTOIPDAaHHMK, BIIMCAaHHBIH B cdepy U
OIMCAHHBIM OKOJIO cdepsl, cdepa, BIUCAHHAS B MHOTOIPAaHHUK MJIH TEIO
BpalleHus

6.8

BBIYucnsaTe COOTHOIIEHHSI MEXKIY IIOMIAASIMH IMOBEPXHOCTEH U 00BEMaMu
HOIOOHBIX TEN

6.9

N300paxars u3y4yaemble (UIypbl OT PyKH U C HNPUMEHEHHEM HpPOCTBIX
YepTEKHBIX UHCTPYMEHTOB

6.10

BbINOAHATE  (BBIHOCHBIE) IUIOCKME YEpPTEXKUW U3 PHCYHKOB TMPOCTBIX
00bEMHBIX (uUryp: BHUJ CBepXy, COOKY, CHHM3Y; CTPOUTh CEYEHHUS TeIl
BpalIeHUs

6.11

W3Bnekarb, HMHTEPHPETUPOBATH M MNpeoOpa3oBbIBaTh HHGOPMALHIO O
MIPOCTPAHCTBEHHBIX TIE€OMETPUYECKHX (urypax, NpeCTaBICHHYIO Ha
gyepTekax U pUCyHKax

6.12

[IpumensTb reomerpuueckue (akTbl Ui PEHICHUS CTEPEOMETPHYECKHX
3a/1a4, MPEANoJIararolluX HECKOJIBKO IIIaroB pELICHHs, €CIH YCIOBUS
MIPUMEHEHUS 33]JaHbl B IBHOU opme

6.13

OnepupoBath MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINOJHATE  JEWCTBHSI CIIOKEHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHO)KGHI/IH BCKTOpa Ha 4YuCIo, OG’[)SICH?ITB, KaKuMHn CBOﬁCTBaMH OHHA
o0mamaroT

6.15

HpI/IMeHHTB MpaBUJIO MMapaJlUICICIIUIICaAa IpHu CII0KCHUHU BEKTOPOB

6.16

OnepupoBaTh NOHATHAMM: JEKAapTOBbl KOOPJAMHATBI B IPOCTPAHCTBE,
BEKTOp, MOAYJIb BEKTOPa, PaBEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, Yol
MEXKIY BEKTOpPaMH, CKaJsIPHOE NPOU3BEIAEHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMIUIAHAPHBIE BEKTOPBI

6.17

Haxoguts cyMMy BEKTOpPOB M MNpOM3BEACHHME BEKTOpPA HA YHUCIO, YIoj
MEXJly BEKTOpaMH, CKaJIIPHOE IIPOU3BEAEHUE, PACKIAABIBATH BEKTOP I10
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3aHaBaTL IJIOCKOCTb YPAaBHCHUECM B [[eKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemate HpOCTCfIH.IHC TCOMETPHUYICCKHUEC 3alaui Ha NPHUMCEHCHUC BCKTOPHO-
KOOPANHATHOT'O MCTO1a

6.20

Pemrate 3aJa4un Ha J0Ka3aTCjIbCTBO MATCMAaTHUYCCKHX OTHOIIICHUH |
HaXOXKACHUEC TCOMCTPHUYCCKUX BCIMYUH IIO 06pa3uaM W aJiroOpuTMam,
IIPpUMCHAA HN3BCCTHBIC METOAbI npu pemcHnn CTaHAapTHBIX
MaTéMaTH4YCCKHX 3aJa4

6.21

HpI/IM CHATHb HpOCTCfIIlIPIC nporpamMmHbI€ CpEACTBA U  JSJICKTPOHHO-
KOMMYHUKAIUOHHBIC CUCTEMBbI ITPHU PCHICHUN CTCPCOMETPUICCKUX 3a/1a4

6.22

[IpuBoauTh HpUMEPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U
JKU3HHU, PacIlO3HABATh IIPOSBICHUE 3aKOHOB F'€OMETPUH B UCKYCCTBE

6.23

HpI/IMeHHTB TOJIYUCHHBIC 3HAHUA HA MPAKTUKE: aHAJIU3UPOBATHL PCAJILHBIC




CUTYallUH U NIPUMEHATH U3YUYEHHBIE IIOHATHS B IIPOLECCE NIOMCKA PEIICHUs
MaTeMaTHYecKu C(HOPMYIHMPOBAHHON MPOOJIEMBI, MOAEIHPOBATH pPeabHbIE
CUTYallUH Ha S3bIKE I'€OMETPUH, MCCIEAOBATh ITOCTPOEHHBIE MOJAEIU C
HCIOJIb30BaHUEM T'€OMETPUUECKUX MOHATHI M TeopeM, ammapara ajareopsl,
pemars  MPAaKTUYECKUE  3aJadd,  CBA3aHHbIE C  HAXOXKICHUEM
reOMETPUYECKUX BEIUYUH




IHPOBEPAEMBIE JIEMEHTbBI COAEPKAHUSA

10 KVIACC

Kon
7

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

I'eomerpus

7.1

OcHoBHbIE TOHATHS cTepeoMeTpun. Touka, mnpsiMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsiTue 00 akcHOMaTUYECKOM MOCTPOECHUU CTEPEOMETPUN: aKCHOMBI CTEPEOMETPUH U
CIIEIICTBHS U3 HUX

7.2

B3anMHOe pacrionoxeHue NpsiMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, TapAJICIbHBIE
W cKpemuBawpmuecs mpsaMble. [lapamnenbHOCTP OPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE: MapajUIebHbIE MPSIMbIE B MPOCTPAHCTBE, MNAPALIEIBHOCTh TPEX
NpSAMBIX, NapauIeJbHOCTh MPSAMOM U IJIOCKOCTH. YIUVIBIC COHAIPABIECHHBIMU
CTOpOHAMH, yroj MEXAYy HpsIMbIMU B mpocTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEH:
NapajuieJibHble IUIOCKOCTH, CBOWCTBA MApAJUIENbHBIX IUIOCKOCTEN. Ilpocreiimme
MPOCTPAaHCTBEHHbIE (UTYpPHl Ha IJIOCKOCTH: TeTpadap, KyO, mapauielenunesn,
MIOCTPOCHUE CEYEHUI

7.3

IlepneHIUKYJIAPHOCT MHPSAMOM U IUIOCKOCTH: IEPIICHAMKYJISAPHBIE IIPSIMBIE B
IIPOCTPAHCTBE, MPsIMbIE NapaJUICIbHbIE U NEPIEHIUKYIISPHBIE K IUIOCKOCTH, IPU3HAK
NEPHEHAUKYJIIPHOCTH MPSMOM U IUIOCKOCTH, T€OpeMa O HMPSMOM MEpPIEHAUKYISPHON
IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXKy NPSMOU U INIOCKOCTBIO, IBYI'PAHHBIN
yroJl, JINHEWHBIN YroJl ABYTpaHHOro yria. lleprneHaukynsp U HakJIOHHBIE: pACCTOSHUE
OT TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE OT MPSMOM JI0 MJIIOCKOCTH, IPOEeKLUs GUTryphl Ha
IUIOCKOCTb. [lepneHauKyIApHOCTD IJIOCKOCTEN: NMPU3HAK MEPIEHIUKYIAPHOCTH ABYX
iockocter. Teopema o Tpéx nepneHanKyIsapax

7.4

IlonATHE MHOrOrpaHHMKA, OCHOBHBIE DJJIEMEHTBl MHOTOIPDAHHUKA, BBIIYKJIbIE H
HEBBIIIYKJIbIE MHOTOTPAaHHHMKH, pa3BEPTKa MHOrorpaHHuka. llpmsma: n-yromnpbHas
Opu3Ma, TPaHU U OCHOBAHUS IPHU3MBI, MpsAMasi U HAKJIOHHAS NPU3MbI, OOKOBas U
II0JIHAs TOBEPXHOCTh Npu3Mbl. [lapamnenenunesn, npsiMOyroiabHbIA Napauieenunes u
ero cpoucrea. Ilupamupa: N-yrospHas nupamMuza, I'paHd U OCHOBAHHME IMPAMHUIBI,
OoKOBasi M TOJHAs IMOBEPXHOCTh MHUPAMM[bI, MPABWIbHAS M yCceu&HHAs MUpaMUA.
OneMeHTbl NpuU3Mbl W nupamuabl. [IpaBuwiibHBIE MHOTOIDAaHHUKM: IIOHSITHE
IIPaBWJIBHOTO MHOIOIPaHHHUKA, IIpaBUJIbHAs IIpU3Ma M IIpaBWIbHAas IUpamMuia,
[IpaBUJIbHAS TPEYroJibHAs MHUpaMuAa U NpaBWIbHBIA TeTpa’ap, kyO. [IpencraBnenue o
MPAaBUJIBHBIX MHOTOIPAHHUKAX: OKTa’Ap, MAoAeKka’ap u wukocayapyrue CeueHus
IIPU3MBI X TUPAMHU/IBI

7.5

CumMeTpusi B IPOCTPAHCTBE: CUMMETPHSI OTHOCHUTENILHO TOYKH, MPSMOM, MIOCKOCTH.
DJIEeMEHTBl ~ CUMMETPUM B IHpPaMHIAX, [apAUIENENHIENaX,  NPaBUIbHBIX
MHOI'OTpaHHUKaX

7.6

Brruncnenrne 57IeMEHTOB MHOTOTPAHHHMKOB: pE&Opa, mmaroHanu, yribl. [limomans
OOKOBO MOBEPXHOCTH U MOJTHOM MOBEPXHOCTHU MPSAMOMN MTPU3MBI, TUIOIAh OCHOBAHHH,




TeopemMa 0 OOKOBOI MOBEPXHOCTH MPsIMOi mpu3Mel. [Lmomaas 60KOBOM MOBEPXHOCTH U
IIOBEPXHOCTU IPABUJIBLHON NMHUPAMMJBI, T€OpeMa O IUIOIIAAU YCEUYEHHOM IUPaMHUJIBI.
[Tousitie 06 00béMe. OOBEM MUPaMUABI, TPU3MBI

7.7

[TomoOHbIe Tena B mpoctpancTBe. COOTHONIICHUS MEXIY IUIOMIAISIMU MOBEPXHOCTEH,
00BéMaMu TTOTOOHBIX TET

11 KVIACC

Kon
6

HpOBepHeMblﬁ IJIEMEHT COACPKAHUN

I'eomerpus

6.1

[Hununaapuyeckass TOBEPXHOCTh, 00pa3yrollye IMINHIPUYECKON MOBEPXHOCTH, OCh
HWIMHIPUYECKON moBepxHOoCcTU. [lunuHap: ocHOBaHUS M OOKOBas MOBEPXHOCTD,
oOpasyro1iias U 0Ch, TIIOMIAI> OOKOBO U MOJIHOM MOBEPXHOCTH

6.2

Konunyeckasi moBepXHOCTh, 00pa3yrolire KOHUYECKOH MOBEPXHOCTH, OCh U BEpIINHA
KOHWYeckol moBepxHOcTU. KOHyc: OCHOBaHME W BepIlMHA, 00pa3yrolias U OCb,
Iomaab OOKOBOW W TIONHOW MOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpa3ymoliue u
BbICOTA, OCHOBAaHHA U 6OKOBa$I IMMOBCPXHOCTH

6.3

Cdepa u map: meHTp, paguyc, JUaMeTp, MIOMIaasr ToBepXHOCTU cheprl. BzaumHoe
pacrionoxenue chepbl W IIIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, MIIoNaab

cepsl

6.4

N3o0pakeHne Ten BpalieHus Ha TUIOCKOCTH. Pa3BépTka NUIMHIpA U KOHYCa

6.5

KoMOuHanmu Ten BpamieHus 1 MHOTOTpaHHUKOB. MHOTOTpaHHUK, ONTMCAHHBIN OKOJIO
cdepsl, chepa, BEcCaHHAS B MHOTOTPaHHUK, WIH TEJIO BPAIICHHS

6.6

[Tonsitue 06 oO0béme. OcHOBHBIE CcBoOWcTBa 00bEMOB Ten. Teopema 00 00BEMe
IPSIMOYTOJILHOTO Mapaiesenumnena u ciueacteus u3 He€. O0bEM IIMHPA, KOHYCA.
OO0BEM mapa u riomaab chepol

6.7

[Tono6ubIe Tenma B npoctpancTBe. COOTHOIICHUS MEXIY IUIOMIAIIMU TTOBEPXHOCTEH,
00bEMaMU 1TO100HBIX TEJl

6.8

Ceuenust muiauHApa (mapavieIbHO M MEPHEHIUKYJISIPHO OCH), CEYeHHs KOHyca
(mapasyu1ebHOE OCHOBAHMIO M IIPOXOAIIEE YEPE3 BEPILINHY ), CEUECHUS 11apa

6.9

BekTop Ha mockocTH M B mpocTpaHcTBe. (CII0)KEHHWE W BBIYUTAHUE BEKTODPOB.
YMHOXEHHE BEKTOpa Ha 4MCIIO. PaszimoxxeHue BEKTOpa IO TPEM HEKOMILIaHAPHBIM
BekTopaMm. [IpaBuno napamnenenunena. Penenue 3anad, CBA3aHHbBIX C IPUMEHEHUEM
IIpaBUJI IEHCTBUN C BEKTOpaMH

6.10

IIpsimoyronpHass cucteMa KoopauHAT B npocTpaHcTBe. KoopauHarel BeKTOpA.
IIpocreiimue 3amauyn B KOOpAMHATAX. YTroid Mexay BekTopamu. CxaspHoe
IIPOU3BEJCHUE BEKTOPOB. BpIuMcCiIeHHE YIIIOB MEXAY NPAMBIMU U IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METOJ IIPH PELICHUH T€OMETPUYECKHX 3a1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEEOBAHUS K
PE3YJBbBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIBHOM
IPOT'PAMMBI CPEJJHEI'O OBIIIETO OBPA3OBAHUS

Kona IIpoBepsiemble TPeOOBaHNUS K MPeIMETHBIM Pe3yJbTaTaM 0CBOEHUS
NpoBepPsieMOro | OCHOBHOW 00pa3oBaTeIbHOI MPOrpaMMbl cCpeHero 0oero
TpedoBaHus o0pa3oBaHus

Brnanenne MmerogaMu J10Ka3aTeNbCTB, AJTOPUTMaMH pEIICHUS 3a/ad;
yMeHHEe (QOPMYJIHPOBAaTH ¥ ONEPHUPOBATH TOHSATHIMH: OMpEACICHHE,
aKCHMoOMa, TeopeMa, CJEICTBUE, CBOWCTBO, IPHU3HAK, J0Ka3aTeIbCTBO,
paBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh UX; yMEHUE (HOpMYIUpOBaTh
o0OpaTHOE M TPOTHBOIOJIOKHOE YTBEP)KAEHHE, NPHUBOIUTH NPUMEPH U
KOHTPIPUMEPHI, HCIOJIb30BaTh METOJ MaTeMaTWYecKOW HHAYKIUY;
MIPOBOJUTH JTOKa3aTeIbHBIE PACCYKICHHUS NP PEUICHUH 3324, OIICHUBATh
1 JIOTMYECKYI0  TNPaBWIBHOCTb  PACCyXICHHUH; yMEHHE  OIEepUupoOBaTh
MOHSATUSMH: MHOKECTBO, TMOJAMHOXKECTBO, ONEpallMU HaJ MHOXECTBAMU;
YMEHHE HCIIOJb30BAaTh  TEOPETUKO-MHOKECTBEHHBIH  ammapaTr — Juis
OIMCaHHUs pealbHbIX MPOLIECCOB U ABJIECHUM U MPHU peIIeHUH 3a]1a4, B TOM
qHCIIe U3 JPYTrUX yueOHBIX MPEIMETOB; YMEHHE ONEpUPOBATh MOHATUSIMHU:
rpad, cBs3HBII rpad, AepeBo, UK, Tpad Ha MIIOCKOCTH; YMEHUE 331aBaTh
U OIHUCHIBATh Ipadbl pa3IMYHBIMU CIOCO0AMM; MCHOIB30BaTh Irpadbl MpH

peIIeHu  3a1a4

YMeHre OonepupoBaTh TMOHATHSIMH: HATypalbHOE YHCIO, IEJI0€ YHCIIO,
CTCIICHBb C IICJIBIM IOKAa3aTcjyIcM, KOPCHb HaTypaHLHOfI CTCIICHU, CTCIICHDb C
padvOHAJIBHBIM ITIOKAa3aTClIEM, CTCICHL C HeﬁCTBI/ITCHLHBIM IIOKa3aTcJIEM,
JorapupM 4YHCIIA, CHUHYC, KOCHHYC WM TaHTCHC IPOU3BOJIBHOTO YHCIIA,
OCTaTOK IO MOJYJIO, palMOHAJIBHOE YHCIO, WpPpAMOHAIBHOE YHCIO,
MHOXKECTBA HATYypPAIbHBIX, IIETBIX, PAIMOHAIBHBIX, JEHCTBUTEIHHBIX
2 YrceN; YMEHHUE HCIIOJIb30BaTh MPU3HAKYU JAEIUMOCTH, HAMMEHBIITUN 00Iuit
JENUTENIb W HauMeHbIlee oOInee KpaTHOe, aNropuTM EBKInma mnpu
pELICHUN 3a]1a4; 3HAKOMCTBO C Pa3JIMYHBIMH TTO3UITUOHHBIMUA CUCTEMaMHU
CUHCJICHUS; YMEHHUE BHITIOTHAThH BRIYUCIICHUE 3HAYEHUH U MpeoOpa3oBaHUs
BBIPDOKEHUN CO CTEMEHSIMU W Jorapudmamu, mpeoOpa3oBaHUs IPOOHO-
pallMOHANBHBIX ~ BBIDWKCHUH; YMEHHE  OIEPUPOBATH  IMOHSITHUSMHU:

nocCJaCaA0BaTCIIbHOCTD, apI/I(l)MeTI/I‘-IeCKaH mnporpeccus, reoMCTpUuUICCKasd




nporpeccusi, OECKOHEYHO yOBIBaIOIlas TIeOMETpUYecKas IMpPOrpeccus;
yYMEHHE 3a/laBaTh IOCIENI0BAaTEIbHOCTH, B TOM YHCIE C IOMOIIBIO
PEKYPPEHTHBIX (OpMYJI; YMEHHE ONEepUpOBaTh MOHATUSIMH: KOMIUICKCHOE
YHUCI0, COMNpPSKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO ~ uucia, (GopMa  3aluCH  KOMIUIEKCHBIX — YHCElN
(reomeTpuueckas, TpPUTOHOMETpUUYECKass U anreOpanyeckas); yMeTb
IIPOU3BOJUTH apu(METHYECKUE JEHCTBUS € KOMIUIEKCHBIMHM YHCIaMU;
IPUBOUTH NMPUMEPHI UCHOIb30BAHNS KOMIUJIEKCHBIX YHCEN; ONEpUPOBAThH
HNOHATUAMM:  MaTpuua 2X2  wu  3%3, omnpenenurenb  MaTpULbL,

FCOMeTpI/ILIGCKI/II\/'I CMBICJT OIIPCACTIUTEIIA

YMeHHe omnepupoBaTh IMOHATHAMH: PpalUOHAIbHBIE, HPPALMOHAIBHBIE,
MOKa3aTeNbHbIe, CTEMEeHHbIE, JOTapu(PMUUYECKHE, TPUTOHOMETPUUECKUE
ypaBHEHHSI W HEPABEHCTBA, WX CHCTEMBI, YMEHHE OIEPUPOBATH
MOHSTUSAMH: TOXJAECTBO, TOXIECTBEHHOE MpeoOpa3oBaHUE, ypaBHEHUE,
HEPABEHCTBO, CHUCTEMa YypaBHEHUH U HEPABEHCTB, PaBHOCHUIBLHOCTh
YpPaBHEHHWI, HEPAaBEHCTB M CHCTEM; YMEHHME pEllaTb YypaBHEHUS,
HEPABEHCTBA U CHUCTEMBbI C MOMOIIBIO Pa3IMYHbIX NPUEMOB; pelIaTh
ypaBHEHHS, HEPaBEHCTBA M CHCTEMBl C IapaMeTpoM; MPUMEHATH
YpaBHEHMS, HEPABEHCTBA, MX CHUCTEMbl IJIsl PELICHHUS MaTeMaTHYECKHX

3a7a4 U 3a]1a4 U3 Pa3IMUHBIX 00JacTell HAyKU U peallbHOW )KU3HU

YMeHue onepupoBaTh HOHATHSAMH: (QYHKUUS, UYETHOCTH (YHKIIHH,
NEePHOANYHOCTh (PYHKIMH, OrPAaHWYEHHOCTHh (PYHKIMH, MOHOTOHHOCTH
byHKIMH, dKCTpeMyM (GYHKIMM, HauOoJblllee M HauMEHbIee 3HAYCHUS
(GyHKIMM Ha TPOMEXYTKE, HEmpepbIBHAs (DYHKIHMS, aCUMIITOTHI Tpaduka
(GyHKIMH, TIepBas W BTOpas MPOW3BOJAHAs (PYHKIMH, TEOMETPHUYECKHNA U
¢u3uuecKkuii  CMBICI NPOU3BOAHOM, mepBooOpasHas, ONpeAeIEHHBIH
UHTETpA; YMEHHE HaXOJWUTh ACHMITOTHI Trpaduka (QyHKIWH; yMEHHE
BBIYUCIIATh  MPOU3BOJHBIE  CyMMBI, IPOU3BEACHUS, YacTHOIO H
KOMIO3MIMU (DYHKIMHA, HAaXOAWTh ypaBHEHHE KacaTelbHOW K rpaduky
(GYHKIMM; yMEHHE HAXOIHWTh HPOM3BOAHBIC 3JIEMEHTApHBIX (YHKIHI;
YMEHUE HCHOJb30BaTh MPOU3BOJIHYIO Ui HCCIENOBaHMUA (DYHKIIHIA,
HAXOJUTh HAWOOJNBIIME W HAUMEHbIIWE 3HAYeHHs (QYHKIHA; CTPOUTH
rpadMKd MHOTOWIEHOB C MCIOJb30BAHUMEM armapara MaTeMaTH4ecKOro
aHaJM3a; TPUMEHATH MPOW3BOJHYIO U HAXOXKJICHHUS HAWITyYIIero
pelIeHus] B TPHUKJIAAHBIX, B TOM YHCIE COLUAIBHO-?PKOHOMUYECKHX W

dusnyeckux 3aaaydax; HAXOAUTh IUIOIMATN U 00BEMBI (DUTYDP C MTOMOIIBIO




HUHTCrpajia; MpUBOJAUTHL IPUMCPBI MATCMATHYCCKOIO MOACIUPOBAHUA C

nmoMoIIbio TuddepeHInaTbHBIX YpaBHEHUNA

YMeHue oneprupoBaTh NOHIATHAMU: Tpapuk GyHKIIUU, oOpaTHas QYHKIINS,
KoMno3uuusi (QyHKUMH, JuHEHHas QyHKUUS, KBagpaTU4Has (QyHKLUS,
panvoHanbHas (QYHKIUS, CTENeHHas (QYHKIUS, TPUTOHOMETPHUECKHE
¢GyHKIMH, OOpaTHblE TPUTOHOMETpPHUYECKHE (DYHKLMH, MOKa3zaTelbHas U
Jgorapupmuueckast (QyHKIUH; yMEHUE CTPOUTHh TrpapuKu H3y4EHHBIX
GyHKIUMH,  BBINOJHATH  NpeoOpa3oBaHus  IpaduKoB  (QYHKIIMM,
UCIIOJIb30BaTh I'pauKU Uil U3y4eHHs IPOLECCOB M 3aBUCHUMOCTEH, MpHU
peLIeHUH 3a/a4 U3 JPYTHX Y4eOHBIX NMPEeJAMETOB M 3a1ad U3 pealbHOM
KU3HM; BbIpaXaTb (opMyslaMH 3aBUCHUMOCTH MEXIy BEIUYMHAMU;
UCIIOJIb30BaTh CBOMCTBAa M rpaduku (QYHKIMHA A pEHICHUS YpaBHEHUM,
HEpaBEHCTB W 3aJad C NapamMerpamH; H300pa)kaTb Ha KOOPAWHATHOMN

IIJIIOCKOCTH MHOXXCCTBA peIJ_IeHI/Iﬁ ypaBHCHI/Iﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemaTth TEKCTOBBIE 3aJaud pa3HbIX TUIIOB (B TOM 4YHCJIE Ha
IIPOLIEHTHI, JI0JIM U YacTH, Ha JBM)KEHHE, paboTy, CTOUMOCTb TOBAapOB U
yCIIyT, HaJloTH, 33la4id U3 OOJIaCTH YIIPaBIEHUs JIMYHBIMU U CEMEHHBIMU
(¢uHAHCAMM); COCTABIATH BBIPAXKEHUS, YPAaBHEHUS, HEPAaBEHCTBA U UX
CHUCTEMBI IO YCJIOBHMIO 3a7a4d, HMCCIEAOBATH IIOIYYCHHOE DEIICHUE U
OLIEHMBATh MPABIONOJOOHOCTh PE3YJIbTATOB; YMEHHE MOJCIUPOBAThH
peaJbHBIE CHUTyallMd Ha S3bIKE MaTEMaTUKH; COCTAaBIATb BBIPAKEHUS,
YPaBHEHMS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJ1a4M, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJENM C  HUCIOJIb30BAHMEM  ammapata  anreOpsl,

MHTEPIPETUPOBATH NOJyYECHHBIN PE3yJIbTaT

YMeHHne ornepupoBaTh NOHATUSMH: CpeJHee apupMeTHyeckoe, MeauaHa,
HanOoublllee ¥ HAaMEHbIlIee 3HAYCHHsI, pa3Max, AUCIEPCHUsi, CTaHIapPTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHE H3BIIEKaThb, MHTEPIPETUPOBATH
uH(popmaIuio, MpeACTaBICHHYIO B TaOMUIAaX, HA AMarpaMmax, rpadukax,
OTpaXKaIoLIyI0 CBOMCTBA peabHBIX MPOLIECCOB U SIBICHUI; MPEACTaBIATH
uHGOpMAIlMI0O C TMOMOILIbIO TabMUI W JUarpaMM; HCCIIEOBATh
CTaTUCTUYECKUE JaHHBbIE, B TOM YHCJIE C MPUMEHEHHEM TpapuuecKux
MCTOZOB M 3JICKTPOHHBIX CPCACTB, Fpaq)I/ILICCKI/I ucciaeag0oBaTb COBMECTHBIC

HaAOJIIOJICHHS C TOMOILBIO TUarpaMM pacceuBaHUs U JTMHEHHOMN perpeccuu

YMeHue omnepupoBaTh MOHSITHSMH: CIyYalHBIA ONBIT W CiydailHOe

COOBITHE, BEPOSTHOCTh CIYy4alHOrO COOBITHS; yMEHHE BBIYUCIATDH




BEPOSITHOCTh C HCHOJb30BAaHUEM TpauIecKuX METOJI0OB; MPUMEHSThH
(GopMyIIbl CHOXEHHMSI U YMHOXKEHHUS BEpPOSITHOCTEH, (opMyIy IMOJIHOM
BEpOSTHOCTH, (hopMynty bepHynnu, komMmOuHaTOpHbIe (GakThl U (HOPMYIIbI;
OLICHHMBATh BEPOSTHOCTU pEAIbHBIX COOBITUH; YMEHHE OIEpUpPOBaTh
NOHATHAMM: CIy4aliHas BEIMYMHA, pPACIpPEACIICHUE BEPOSTHOCTEM,
MAaTe€MaTU4eCcKOe OKUJaHUEe, AUCIEPCUs U CTAaHJAPTHOE OTKJIIOHEHUE
CIly4yailHOH  BEeNMWYMHBL, (YHKIMU paclpeieleHus W  IJIOTHOCTH
PaBHOMEPHOI'0, IIOKA3aTEIbHOTO U HOPMAJIbHOTO PaclpeieICHU; yMEHUe
UCII0JIB30BaTh CBOMCTBA U3YyYEHHBIX PACIPENEICHUN NI PELICHUs 3a/1ay;
3HaKOMCTBO C MOHSTUSMM: 3aKOH OOJIBIIUX YHCEN, METOAbl BHIOOPOUYHBIX
UCCIICIOBAHUN; YMEHUE NPUBOAUTHL IIPUMEPHI IPOSBICHUA 3aKOHA
OONBPIINX 4YHCET B TNPHUPOIHBIX U OOIIECTBEHHBIX SBICHUSIX; YMEHHE
OIEpUPOBaTh MOHATHAMH: COYETaHHE, NMEPECTaHOBKA, YUCIIO COYETaHUM,
YUCIO  TepecTaHoBOK; OuMHOM  HbloTOHA;  yMeHHE  MPUMEHSThH
KOMOHMHATOpHbIE (PAKThl U PACCYXACHUS JUIsl PELEeHUs 3a/a4; OLCHUBATh
BEPOSITHOCTU PEaJIbHBIX COOBITUH; COCTABIATh BEPOSITHOCTHYIO MOJENb U

MHTEPIPETUPOBATH NOJyYECHHBIN PE3yJIbTaT

YMeHne omnepupoBaTh MOHATHSMH: TOYKa, TMpsAMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE3OK, JIyd, BEIMYUHA yTJIa, IUIOCKUMA YToJl, ABYTPaHHBII
yIoJ, TPEXTPaHHBIM yroj, CKpEeLUIUMBAIOLIUECs MPsSMbIE, apaieIbHOCTh U
NEePIEHANKYIIPHOCTh MNPAMBIX U IUIOCKOCTEH, Yrosl MEXIy MpsIMBIMH,
Yroia MeXOy MpsSMOW U TUIOCKOCTBIO, YTOJd MEXIy IUIOCKOCTSMH,
paccTossHUE OT TOYKHU A0 IUIOCKOCTH, PACCTOSHUE MEXIY HPSIMBIMH,
paccTosTHUE MEXy IUIOCKOCTSIMU; YMEHHE HCIOJIb30BaTh MPU pEIICHUU
3a/1a4 U3y4yeHHbIe (PAKTBl U TEOPEMBI TUIAHUMETPUHU; YMEHHE OIEHHBATh
pa3Mepel  OOBEKTOB OKPYKAIOUIETO MHUPA; CTPOUTH MAaTeMaTHYEeCKHe
MOJIEIH C TOMOIIBI) TE€OMETPUUECKHX TOHATUNH M BEIUYMH, pEUIaTh

CBA3aHHBIC C HUMU MPAKTHUYCCKUC 3a/1a4U
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YMeHHne omepupoBaTh MOHATHUSAMU: IUIOMIAAL (UTYpPBI, 00bEM (urypsl,
MHOTOTPaHHUK, MPaBWJIBHBI MHOTOTPaHHHK, CEYEHHUE MHOTOTPAHHHKA,
KyO, mapauienenunes, Npu3Ma, NOHUpaMuia, (urypa M IMOBEPXHOCTb
BpalleHus, IMWIMHIP, KOHYC, mmap, cdepa, miomans chepsl, II0MaIb
MOBEPXHOCTH MHpaMM[bl, NPU3MbI, KOHyCa, LWIMHIpA, 00bEM KyOa,
NpSMOYTOJIFHOTO Tapajulesienune a, MHPaMHUIbl, TPU3MBI, LWIHHIPA,
KOHyCa, IIapa, pa3BEpTKa MOBEPXHOCTH, CCUCHUS KOHyca W IMIMHIPA,

napajuiCjIibHBIC OCHU HWJIM OCHOBAHUIO, CCUYCHUC 1Iapa, IIJIOCKOCTD,




Kacaromasicst cdeppl, IMIMHAPA, KOHYCa; YMEHHE CTPOUTb CEUCHHE
MHOTOTpaHHUKA, U300pakaTh MHOTOTPAaHHUKH, (QUIYpbl M MOBEPXHOCTHU
BpAIllCHUs], UX CEYEHUS, B TOM YHUCIIE C NMOMOIIbIO 3JEKTPOHHBIX CPEICTB;
yYMEHHE MPHUMEHSTh CBOWCTBA T'€OMETPUYECKUX (HUTYp, CaMOCTOSTEIHBHO
dbopMyIIHpOBAThH OINpEETeHHs U3ydaeMbIX (PUTYp, BBIABUTATh THIOTE3I O
CBOMCTBaX M IMpPHU3HAKAX TE€OMETPHUUECKUX (QUryp, OOOCHOBBIBATH WIIH
OmpoBepraTb MX; YMEHHE NPOBOJUTH KIAacCUPUKAIMIO QHUTYyp TI0
pa3MYHBIM TIPU3HAKAM, BBIIIOJHATh HEOOXOAUMBIE JOMOJHUTEIbHbBIE

MOCTPOCHUS
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YMeHue omnepupoBaTth TOHATHUSMH: JBHKCHHE B  IIPOCTPAHCTBE,
napajuieJIbHBIA MMePeHOC, CHMMETpPHUsl Ha TUIOCKOCTH W B TPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue TOM00US, TMOAOOHBIE (QUIYpHI; YMEHHUE
pacrio3HaBaTh paBHBIC M IMOJOOHBIC (PUTYPHI, B TOM YHCIIC B TPUPOJIEC,
UCKYCCTBE, apXUTEKTYpE; UCIO0IH30BATh TEOMETPUUYCCKHE OTHOIICHUS TPH
pelIeHUH 33ja4y; HaXOJUTh T'€OMETPUYCCKHE BEIMYUHBI (JUIMHA, YTOJ,
IJI01a b, 00BEM) TIPU PEIICHUU 3a/1a4 U3 JIPYTUX yYeOHBIX MPEIMETOB U
U3 PEaTbHON JKU3HHU, YMCHHUE BBIUUCIISATH TCOMETPHUYCCKUE BEINYHHBI
(uMHA, YTOJ, IUIOMAAb, OOBEM, IUIOMIAAh IMOBEPXHOCTH), HCIIONB3YS
u3ydeHHble (OPMYIJIbI U METOABI, B TOM YHCJE: TUIONIA[lb MOBEPXHOCTH
MUPAMHUJIBI, TPU3MBI, KOHYyCa, IMIUHAPA, TUIOMAab chepbl; 00héM Kyoa,
NPSMOYTOJIFHOTO ~ Tapajulesienuea, MUPaMHIbl, TPU3MBL, IHJIMHIPA,

KOHYcCa, [I1apa; YMEHHE HaXOAUTh OTHOLIEHHE 00bEMOB MOAOOHBIX (HUTYP
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YMenue OINCPpUPOBATH MOHATUAMU: NPAMOYTOJIbHAsA CUCTEMa KOOPAUHAT,
BCKTOp, KOOPAWMHATHI TOYKH, KOOpAMHATHBI BCKTOpA, CyMMa BCKTOPOB,
MMPpOU3BCACHUEC BCKTOpAa Ha 4YHCIIO, Pa3JIOKCHHUC BCKTOpa IIO 6a3ncy,
CKaJIIpHOC HPOU3BCACHUC, BCKTOPHOC MPOU3SBCACHUC, YI'OJI MCIKAY
BCKTOpaMH; YMCHHUC HCIIOJIB30BATh BCKTOpHBIﬁ n KOOp}II/IHaTHI)IfI METO

AJI peIICHUA T'€OMCTPUICCKUX 3a/JaY U 3ada49 APYTrux y‘le6HBIX npeaMETOB
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YMeHue BBI6I/IpaTB HOHXOI{HH_II/II‘/JI MCTOA OJid pCIICHUA 3a1a4r, IOHUMAHUC
SHAYUMOCTH MATEMATHKHW B HU3YUYCHUU MPHUPOAHBIX M 06III€CTBGHHBIX
mpoueCcCoB Hu HBHGHHﬁ; YMCHHEC PACIIO3HABATL IIPOABJIICHHUC 3aKOHOB
MAaTCMAaTHKU B UCKYCCTBC, YMCHHC NIPUBOAUTH NMMPHUMEPLI MATCMATUYCCKUX

OTKPBITUIA POCCUHCKON M1 MUPOBOM MaTe€MaTUYE€CKON HAyKH




HEPEYEHDB JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbBIX HA EI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3J1€MEHT COAEPKAHUS
1 Yucrna v BBIYUCIICHHS
11 Harypanbubie u nensie uncina. [IpuzHaku AeIMMOCTH 1eJIbIX YUCes
12 Pammonaneneie  umcnma. OOBIKHOBEHHBIE W JIECATUYHBIE JPOOW, TIPOIICHTHI,
' OECKOHEYHBIE MTePHOANIECKIE IpoOH
13 Apudmernueckuii KOpeHb HaTypalbHOW cTeneHH. JleficTBusa ¢ apudmMeTHyecKuMu
' KOPHSIMH HaTypaJIbHOH CTENeHH
14 Crenens ¢ 1enbIM nokasaresneM. CTeneHb ¢ pallMoHaIbHBIM oKa3areneM. CBolcTBa
' CTEICHH
15 CuHyc, KOCHMHYC M TAHIEHC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT€HC YK CIIOBOT'O apryMeHTa
1.6 Jlorapu¢m uncna. JlecaTHuHble U HATYpaJIbHBIC JIOTAPUPMBI
JeiictButenpHble 4Yncna. Apudmerndeckue omepanud ¢ JACHCTBUTEIBHBIMU
1.7 yrciaaMu. [IpuOmmkEHHBIE BEIYUCICHNUS, TIPaBUIIa OKPYTJICHUS, TPUKHUJIKA U OI[CHKA
pe3yJibTara BEIYMCIEHUN
1.8 IIpeoOpazoBanue BbIpaXKEHUN
1.9 KommuiekcHble uncna
2 VpaBHEHHUS U HEPABEHCTBA
2.1 Llenbie U IPOOHO-PAIIMOHATTBHBIE YPABHEHHUS
2.2 HppannoHaibHbIe ypPaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHeHUS
2.4 [Moka3arenbHbIE U JIOTapr(PMUIECKHE YPABHEHHS
2.5 Llenbie 1 1poOHO-pAIOHANIEHBIC HEPABECHCTBA
2.6 HppanunoHanbHble HEPaBEHCTBA
2.7 IokazarenbHble U Torapu(MUUYECKHe HEPaBEHCTBA
2.8 Tpuronomerpuieckue HepaBeHCTBA
2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHHI U HEPaBEHCTB
2.10 |  VYpaBHeHwus, HEPABEHCTBA M CUCTEMBI C ITapaMETPaMK
2.11 | Marpuna cucreMbl JMHERHBIX ypaBHEeHHH. Onpenenureb MaTpULb]
3 OyHKIMYU 1 rpaduKu




Oyuknus, cnocoObl 3amanus (yskuuu. ['paduk ¢dyHknuu. B3aumuo oOparHBIE

3 ¢byukimu. Yérnsie u HeuérHble QyHKuuu. [lepuoaunueckue GpyHKIUN
Ob6nacTh ompeneneHUss W MHOXeCTBO 3HaueHud ¢yHkuuu. Hymu dyskumu.
32 [IpoMexyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKH  MOHOTOHHOCTH  (YHKIIUH.
' MakcuMyMbl ¥ MUHUMYMBI (yHKIMU. Haumbonbllee W HaWMEHbIEE 3HAYCHHE
(YHKITUU Ha IPOMEKYTKE
33 Crenennas (yHKIMS C HATypalbHBIM U IETbIM MOKazareneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduKk KOpHs N-0ii CTeTeHH
3.4 Tpuronomerpryeckre GyHKIUM, HX CBOMCTBA U IpaduKu
3.5 [TokazarenbHas u morapudmudeckas GyHKIHH, UX CBOMCTBA U T'papuKu
36 Toukum paspeiBa. Acumnrorbl rpadukoB ¢yHkmuii. CpoiicTBa  (HyHKIIHIA,
' HENPEPHIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 3a/IaHUS TIOCIEI0BATEILHOCTEH
3.8 Apudmernyeckas u reomeTpudeckas nporpeccun. Gopmyiia CIOKHBIX MPOIIEHTOB
4 Hauana maremarnueckoro anainsa
41 [IpousBonnas ¢pynkun. [Ipon3BoaHbIE 3JIeMEHTAPHBIX (YHKINH
[IpumeHeHne mMPOU3BOAHON K UCCIENOBaHHIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. Haxok/ieHue HamOOJbIIEero ¥ HaUMEHBIIEro 3HaueHus (pyHKIUM Ha
oTpe3Ke
4.3 [TepBooOpaznas. Unrerpan
5 MHoOXecTBa 1 JIOTHKA
51 MHokecTBO, onepanuu HaJ MHOKecTBamu. Jluarpammel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTD 1 cTaTHCTHKA
6.1 OnwucarenpHasi CTaTUCTHKA
6.2 BepositHOCT
6.3 Komb6unaropuka
7 I'eomerpus
7.1 @Ourypsl Ha MIOCKOCTH
7.2 [IpsAMEIE ¥ TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOrorpaHHUuKH
7.4 Tea 1 NOBEPXHOCTU BpaLleHUA
7.5 KoopauHnats! 1 BEKTOPBI




YYEBHO-METOJJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Aranacsn JI.C., byty3oB B.®., KagomiieB C.b. u ap. 'eometpus. 10-11
KJ1acchl. ba3oBbii U yrinyOnéHHbI ypoBHU. YueOHuK.- M.: [IpocBetienue,
2023

METOAUYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

Artanacsa JI.C., byty3oB B.®., KagomiieB C.b. u np. ['eomerpus. 10-11
kJyacchl. ba3oBblil v yrinyOnéuusiil yposHu. YueOnuk.- M.: [Ipocsenienue,
2023

3uB b. I'. 3agaun o reometpuu ansa 7—11 xnaccos/ b. I'. 3us, B. M.
Meiinep, A. I'. baxanckuii. — M.: IIpoceenienue, 2021

3uB b. I'. 'eomeTpusi: qunakruueckue matepuainsl 1 10 kinacca. —
M.: IIpocBemienue, 2020

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
MUHTEPHET

1. Math.ru — [Dnextponnsiii pecypc]. — URL: https://math.ru

2. bank 3amanuii 1u1st QOpMHUPOBAHUS U OLEHKU (yHKIIMOHATBHON
IPaMOTHOCTH O00YyUarOLIMXCsl OCHOBHOM IIKOJBI (5—9 Kitacchr). —
[DnextponnsbIit pecypc]. — URL: http://skiv.instrao.ru/bank-zadaniy/

3. [optan «Enunoe coxepxkanue o01iero oopazoBanusd. — [IIEKTPOHHBIN
pecypc]. — URL: https://edsoo.ru/

4. Meroguueckue kericel no marematuke. — ®I'BHY «MHcTUTYT
CTpaTeruy pa3BUTUSI 00pa30BaHUD). —
https://content.edsoo.ru/case/subject/6/

5. OGyu4arorias onnaiH-cuctema o marematuke «01 MaTtemaTikay. —
[@nexTponnslii pecype]. — URL: https://01lmath.com/

6. Poccuiickas aneKTpoHHas mKoja. — [DnekTpoHHbIN pecype]. — URL:
https://resh.edu.ru

7.BuptyanbHble 1a00paTOpHbIE U MPAKTUUECKUE PaOOThI HA YIIIyOJIEHHOM YPOBHE
cpeanero obuero oopazoBanus. — PI'BHY «MHcTUTYT cTpaTerun pa3Butus
oOpazoBanus». — [DnekTpoHHBIHN pecypc]. — URL:https://content.edsoo.ru/lab/


https://resh.edu.ru/




		2025-10-29T11:34:01+0700
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "ИЛАНСКАЯ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 2"




