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HOACHUTEJIBHASA 3AIIMCKA

Pabouass mnporpamma yuebHOro kypca «l'eomerpusi» ©6a30BOro ypoBHS IS
oOyuatomuxcst 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepalbHOTO TOCYIapCTBEHHOTO
0o0pa30BaTeNbHOIO CTaHAapTa CpeIHEro oouero oOpa3oBaHMs, C Y4ETOM COBPEMEHHBIX
MHUPOBBIX TPEOOBAHUM, MPEABABIAEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TpPaAMLIUAN
poccuiickoro oopasoBanusi. Peanuzanus nporpammsl 00€CIIEUNBAET OBJIAICHUE KIIFOUEBBIMU
KOMIIETEHLIUSIMM, COCTAaBISIOIIMMHU  OCHOBY JUII CaMOpPa3BUTHA W HENPEPHIBHOTO
o0pa3oBaHMsl, LEJIOCTHOCTh OOLIEKYIbTYPHOTO, TUYHOCTHOTO U TIO3HABATEILHOTO Pa3BUTHUSA
JMYHOCTH 00YyYaroIIUXCsl.

HEJIN U3YUYEHUA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca reoMETpUM Ha YPOBHE CpenHero oouiero oOpa3oBaHMs
00yCIIOBJIEHa MPAKTHUYECKON 3HAYMMOCTHIO METANpeIMETHBIX U MPEAMETHBIX PE3yJIbTaTOB
oOyueHusi TEOMETPHUH B  HANpPaBICHUUM JUYHOCTHOTO  Pa3BUTHUS  OOyYaIOLIUXCH,
(dopMupoBaHUs (PYHKIMOHAIBHOM MaTEMAaTUYECKOM TIpPaMOTHOCTH, HW3YYEHHUS JPYruX
y4eOHBIX JUCHMIUIMH. Pa3BuTre y o0ydaromuxcsi NpaBUWIbHBIX MPEACTABICHUN O CYIIHOCTH
U TIPOUCXOXICHUU T€OMETPUUECKUX aOCTpakUui, COOTHOUICHHH PEaTbHOTO U HACAIBLHOTO,
XapakTepe OTPAKECHHUsI MATEMAaTUYECKOW HAyKOM SIBJIEHUH M IIPOLIECCOB PEAIBHOIO MHPA,
MECTE€ I'€OMETPUH B CHUCTEME HAayK U POJIM MATEMATHUYECKOTO MOJECIMPOBAHUSA B HAYYHOM
NO3HAHMM U B HPAKTUKE CIOCOOCTBYET (HOPMUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yyalmxcs, a TakKe KauecTB MBIIUICHUS,, HEOOXOAUMBIX JJIs aJanTallid B COBPEMEHHOM
of1iecTse.

['eomeTpus sBiIsieTCS OOHUM K3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHEro OOIIEeTro
oOpa3oBaHMsl, TaK KaK 00eCIeYMBaeT BO3MOKHOCTh U3YUYEHHUS KaK JUCHUIUIMH €CTECTBEHHO-
Hay4HOM HAIIPABJICHHOCTH, TaK U TYMAaHUTAPHOM.

Jlornueckoe MbIIEHUE, (GOPMUPYEMOE NPU U3YUEHUH OOYUYarOIIMMUCS MOHATUHHBIX
OCHOB T'€OMETPUM M NOCTPOCHHUM LEMOYKH JIOTUYECKUX YTBEPKACHUM B XOJE PELICHMS
r€OMETPUYECKUX 3a1a4, YMEHHME BBIABUIATbh WM ONPOBEPraTh TMIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSl TIPU PELICHUH 33]1a4 €CTECTBEHHO-HAy4YHOI'O IIMKJIA, B YACTHOCTH U3 Kypca
(buszuKy.

YMeHHE OpHUEHTUPOBATHCA B INPOCTPAHCTBE MIPAET CYLIECTBEHHYKO pPOJIb BO BCEX
o0JacTax AesTeNbHOCTU 4esoBeka. OpHeHTalusl YelloBEeKa BO BPEMEHU U MPOCTPAHCTBE —
HEOOXOUMOE YCJIOBHE €r0 COIMAIBHOTO OBITHA, (JOpMa OTPAXKEHHUS OKPYXKAIOUIETO MHUpA,
YCIOBUE YCHEIIHOIO IIO3HAaHUS M AaKTHUBHOIO IpeoOpa3oBaHMsl JIEHCTBUTEIBHOCTH.
OneprpoBaHMe NPOCTPAHCTBEHHBIMU 00pa3aMM OOBEIMHSAET pa3Hble BHUABI y4eOHOW H
TPYZAOBOM JIEATEIBHOCTH, SIBJSIETCS OJHUM U3 MPOPECCHOHATBHO BaKHBIX Ka4€CTB, IO3ITOMY
aKkTyajpHa 3a7ada (OPMHUPOBAHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHHUS Kak
Pa3HOBUJAHOCTH OOpPA3HOIO MBIIUIEHUS — CYLIECTBEHHOTO KOMIIOHEHTa B IOATOTOBKE K
IPAKTUYECKOMN IEATEIBHOCTH 110 MHOIMM HAaIIPABJICHUSIM.



Ilenp ocBoeHusi mporpamMmbl yueOHOro Kypca «l'eometpus» Ha 06a30BOM YpOBHE
oOydeHuss — o0meo0pa3oBaTeIbHOE W OOIIEKYJIBTYPHOE pPa3BUTHE OOYYArONIUXCS Yepe3
o0ecrieyeHne BO3MOXHOCTH  TMPHOOPETEHUS W HWCIOJB30BaHUS  CHCTEMAaTHYECKHX
reOMETPUUYECKUX 3HAHWUN U NEUCTBUH, CICIIU(PUIHBIX TEOMETPUH, BOZMOKHOCTH YCIICIITHOTO
OpOAOKEHHUST O00pa3oBaHWsl IO CIEUUATIbHOCTSAM, HE CBSI3aHHBIM C MPHUKIAJIHBIM
MCIOJIb30BaHUEM T€OMETPHH.

[IporpamMMa mo reomMeTpuu Ha 0a30BOM YPOBHE NpeaHA3HA4YCHA I OO0ydYaOIIUXCs
CpeIHEl WIKOJbI, HEe WCIBITHIBABIIUX 3HAYUTEIHHBIX 3aTPYJHEHHH HAa YPOBHE OCHOBHOTO
obmrero obpazoBanus. TakuM 00pa3zoM, oOyyaromuecss Ha 6a30BOM YPOBHE JIOJKHBI OCBOUTh
oOure MaTeMaTUYeCKue YMEHUS, CBA3aHHbIE CO CIENU(UKON reOMETPUH U HEOOXOIUMBIE
IJI KU3HU B cOoBpeMeHHOM oOmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXHOCTb U3YYHUTh
reoMeTpur0 Oosiee TIayOOKO, €cCiM B JalbHEWIIEM BO3HHUKHET HEOOXOIUMOCTh B
reOMETPUUYECKUX 3HAHUSIX B MPO(PECCHOHATBLHOM NeATETbHOCTH.

JlocTwkeHne  1end  OCBOEHHUS  MpOorpaMmbl  OOECHEUMBACTCA  pPELICHHEM
COOTBETCTBYIOIIMX 3anay. [IpuoputeTHbIMH 3amadamMu ocBoeHUs Kypca «['eomerpum» Ha
6a30BoM ypoBHE B 10—11 kmaccax sBISIFOTCS:

e (opmupoBaHHE TPEICTABICHUS O TEOMETPUM KaK YaCTH MHPOBOH KYJIbTYPHI H

OCO3HaHHWE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (dopmupoBaHHE MPEICTABICHHUS O MHOTOTPAaHHHKAaX M Telax BpallleHUs Kak o
BOXHEHIINX MaTeMAaTUYECKUX MOJEIAX, IMO3BOJSIONIMX OMUCHIBAaTh M H3Yy4aTh
pa3HbIC SBJICHUS OKPY)KAIOIIETO MHUPA;

e (dopmupoBaHHE YMEHHUS PACIO3HABATH HA YepTEXaX, MOJEISIX U B peaJbHOM MHUPE
MHOTOTPAHHHUKH H T€Ja BpaICHHUS,

e OBJAJEHUE METOJAAMM pEIICHUS 3a7ad Ha TMOCTPOCHHS Ha H300paKEHUAX
MPOCTPAHCTBEHHBIX QUTYD;

e (opmupoBaHHE YMEHUS OMIEPUPOBATH OCHOBHBIMU MOHITHSIMH O MHOTOTPAaHHUKAX H
TeJax BpallleHUs U X OCHOBHBIMH CBOHCTBaMU;

e OBJIAJICHUE AITOPUTMAMH PEUICHHUS] OCHOBHBIX THIIOB 3a/1a4; (POPMUPOBAHUE YMEHHUS
NPOBOAWTH HECJOXKHBIE JOKAa3aTENbHBIE PACCYKIEHUS B XOJE PpEUICHHS
CTEepEOMETPUUECKHUX 3a]a4 U 33]1a4 C MPAKTUUYECKUM COACPKAHUEM;

e Dpa3BUTHE WHTEIUIEKTyaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH O0O0ydJarommxcs,
MO3HABATEIbHOM  aKTHMBHOCTH, HCCIEIOBATEIbCKUX  yYMEHHH, KPUTHYHOCTH

MBIILJICHUS;
e (opmupoBanue HyHKIIMOHATHLHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUHU: YMEHUE
pacrno3HaBaTb  [POSIBJICHUS ~ TIEOMETPUYECKUX  MOHATHIA, O0OBEKTOB |

3aKOHOMEPHOCTEH B pealbHBIX >KU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JPYTUX
y4eOHBbIX  NPEIMETOB, TMPOSBICHUS  3aBUCUMOCTEHM M  3aKOHOMEpPHOCTEH,
bopMyIMpOBaTh WX Ha SI3bIKE TEOMETPHH U CO3/1aBaTh T€OMETPUYCCKHUE MOJIEIH,
MPUMEHAITh OCBOCHHBIM TE€OMETPUUYECKUN ammapaTr sl PElIeHUs] MPaKTUKO-
OPUEHTHUPOBAHHBIX  3a/lay, MHTEPIPETUPOBATH M  OLEHUBATH  IOJTYYEHHBIE
pE3YNbTATHI.



OTnUYUTENEHON  OCOOEHHOCTBIO IMPOTPAMMBI  SIBJIAETCS  BKJIIOUEHHE B KypC
CTEPEOMETPUM B HayaJle €ro M3y4eHHs 3a7ad, pPEIIaeMblX Ha YpPOBHE HWHTYUTHUBHOIO
MO3HAHUA, M ONpEeAeNEHHBIM O00pa3oM oOpraHuW3oBaHHas paboTa HaJa HUMH, UTO
CIIOCOOCTBYIOT Pa3BUTHIO JOTMYECKOTO M MPOCTPAHCTBEHHOI'O MBIIUICHUS, CTUMYJIHPYET
MPOTEKAaHUE UHTYUTHUBHBIX IPOLIECCOB, MOTUBUPYET K JaJbHEHIIEMY U3YyUYEHHUIO PEIMETA.

[Ipenmourenue oOTHAETCS HATSAHO-KOHCTPYKTHBHOMY METOLY OOYYeHHs, TO €CTb
TEOPETUYECKUE 3HAHMS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEIMETHO-NPAKTUYECKON
NEATENIbHOCTH. Pa3BUTHE MNPOCTPAHCTBEHHBIX NPEACTABICHUN Yy YyYaluxcsi B Kypce
CTEPEOMETPUU NPOBOJUTCS 3a CUET PEUIEHWs 3aJad Ha CO3JaHUE IPOCTPAHCTBEHHBIX
o0pa30oB ¥ 3a7ady Ha ONEpPUPOBAHUE MPOCTPAHCTBEHHBbIMU oOpazamu. Cozmanue oOpasza
MPOBOAMTCS C ONIOPOM HA HATJIATHOCTD, & OTIEPUPOBAHKE 00PA30M — B YCIOBUAX OTBIICUCHHUS
OT HarJIATHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEPKAHUS.

OcHOBHBIE cojepkaTeabHble JUHUU Kypca «l'eomerpum» B 10-11 knaccax:
«Mmnororpanaukmn», «lIpsmple M IIIIOCKOCTM B HPOCTPAaHCTBE», «Teyma BpaleHus»,
«BeKkTopsl M KOOpAMHATBI B IPOCTPAHCTBE». DOPMUPOBAHHUE JIOTUYECKUX YMEHUHI
pacnpeensercs He TOJbKO MO COAEpX aTelbHbIM JHMHUAM, HO U MO rojaM OOydeHHs Ha
YpOBHE CpeAHEro 00111ero 00pa3oBaHuUs.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHHS
pabodyeil mporpaMMmbl, pacmnpeAenéHHbIM MO TofaM OOy4eHHs, CTPYKTYpUPOBAHO TaKHUM
o0pa3oMm, 4TOObI OBJIAJICHHE T'€OMETPUYECKUMU MOHATUAMU U HABBIKAMH OCYUIECTBIISJIOCH
MOCJIEIOBATENBHO U MOCTYNATENbHO, C COOJIIOICHUEM NMPUHIIMIA TPEEMCTBEHHOCTH, YTOObI
HOBBIE€ 3HAHUS BKIIOYAIUCh B OOIIYI0O CHUCTEMY TIE€OMETPUYECKUX MpEeCTaBICHUN
00y4Jaronuxcsi, pacuupsisi 1 yriryosiss e€, 00pas3ysi MpOYHbIe MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIV/TAHE

Ha u3yuenne reomerpun otBoauTCs 2 yaca B Heaemo B 10 kiacce u 1 yac B Hezemo B
11 xnacce, Bcero 3a aBa roga o0ydeHus - 102 yaeOHbIX Jaca.



COIAEPKXAHHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TNOHATHS cTepeoMeTpuu. Touka, npsmas, IUIOCKOCTb, IIPOCTPAHCTBO.
[TonsiTie 00 aKCMOMAaTUYECKOM MOCTPOCHHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPUU U
CIEACTBUSA U3 HUX.

B3anmHoO€e pacnonoxeHue npsMbIX B POCTPAHCTBE: MEPECEKAIOIINECS, TTapaJlICIIbHbIE
U CKpelluBaromyecs npsmsle. [lapauieqbHOCTh NpsAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE:
napaJuiesibHbIe IPSIMBIE B NPOCTPAHCTBE; MAPAJUICIBHOCTh TPEX NMPSAMBIX; MAPAJUICIBHOCTD
IIPSMOUA M IUIOCKOCTH. YTJIBI C COHAIIPaBJICHHBIMH CTOPOHAMM; YIOJI MEXIY IPSIMBIMHA B
nmpocTpaHcTBe. IlaparuienbHOCTh  IUIOCKOCTEM: MapajulelbHbIE IUIOCKOCTH; CBOWCTBA
napajuleibHbIX IUIocKocTed. IlpocTeiime npocTpaHCTBEHHbIE (QUIYpbl Ha IIOCKOCTH:
TeTpa’p, Ky, napajuieenune1; NOCTPOCHUE CEYEHUH.

[lepneHauKyISIPHOCTE  TNPAMOM M IUIOCKOCTH: TNEPIEHAUKYJSIPHBIE NPSIMbIE B
IIPOCTPAHCTBE, MNpPsSMbIE IApPAUICIbHBIE W NEPHNEHIMKYJSIPHBIE K IUIOCKOCTH, NPU3HAK
IIEPIICHINKYJSIPHOCTH NPSMOM M IUIOCKOCTH, TEOpeMa O MpsSMOUW NEPHEHIUKYISIPHON
IUIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIOJl MEXKy MPSAMOM U IUNIOCKOCTBIO; IBYIPAaHHBIN YIodl,
JIMHEHHBIN yroia ABYTPAHHOTO yria. [lepneHauKyisip U HakJIOHHBIC: PACCTOSHUE OT TOYKH
70 TJIOCKOCTH, PACCTOSIHUE OT MPSAMOM 0 TUIOCKOCTH, MPOEKIHs (UTYyphl Ha TIOCKOCTb.
IleprieHIMKYISAPHOCTh IUIOCKOCTEN: IPU3HAK MEPHEHANUKYISIPHOCTH JBYX IIJIOCKOCTEH.
Teopema 0 Tp€X nepneHauKyIsIpax.

MHororpaHHuKu

IloHsiTHE MHOTOIpaHHMKA, OCHOBHBIE DJJEMEHTbl MHOIOTPAaHHUKA, BBINYKIBIE U
HEBBIITYKJIBIE MHOTOTPAHHMKH; pa3BEPTKA MHOrorpanHuka. [Ipusma: n-yronpHas npusma;
rpaHd W OCHOBaHUS TPU3MBI, MpsiMas M HAKJIOHHAs NpPU3MBL, OOKOBask M MOJHAS
OBEPXHOCTh npu3Mbl. [lapajutenenunen, NOpsAMOYIOJBHBIM MapajuleNCNIANIEl U €ro
cBoiictBa. [lupamuna: n-yronbHas nupamuzia, TpaHU U OCHOBAHWE NMUPAMU[BI, OOKOBas U
[I0JIHAs IIOBEPXHOCTh NMUPAMU/IbI; PABWIBHAS U YCEUEHHAS NUpaMuaa. JIEMEHTBI ITPU3MBbI
u nupaMunbl. lIpaBuiapHBIE MHOTOTPaHHUKH: IIOHSATHE IPABWIBHOTO MHOIOTPaHHUKA;
IIpaBWJIbHASA IpU3Ma M IpaBWIbHAS NHUPAMHUAA; IPABWIbHAS TPEYrojbHas NUpAMULA M
IOpaBWIBHBIN TeTpasap; KyO. [lpencraBneHue o MpaBUIbHBIX MHOIOIPAHHUKAX: OKTA3p,
nonexa’p u uxocasap. CeueHus npu3Mbl U MUPAMHUIBL.

CummeTpust B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTENIBHO TOYKHU, MPSAMOMN, MIOCKOCTH.
DNeMEHThl CAMMETPHH B MUPAMUJIAX, MApaUIeIEUIIEeaX, IPABUIbHBIX MHOIOTPAHHUKAX.

Bbluucienue 537I€MEHTOB MHOIOTPAaHHUKOB: pEOpa, auaroHanu, yribsl. Ilnomans
OOKOBOIl TIOBEPXHOCTH M IOJHOW MOBEPXHOCTU MHPSIMOW MPU3MBI, IJIOLIAAb OCHOBAHWIA,
TeopeMa O OOKOBOI MOBEPXHOCTH HpsiMOW mpu3Mbl. Ilnomans OOKOBOM MOBEPXHOCTU U
IIOBEPXHOCTH IPABWIBHOM IHPAMHUIBI, TEOpPEMA O IUIOLAAM YCEYEHHOM IHUPAMMIBIL.
[Tonsitue 06 06bEMe. OOBEM TUpPaAMUIBI, TPU3MEI.



[TomoOHbIe Tenma B mpoctpaHcTBe. COOTHOMICHHSI MEXIY IUIOIIAIIMUA MOBEPXHOCTEH,
00BéMaMH TTOJOOHBIX TEIL.

11 KITACC

TeJia BpalueHus

Hunuaapuueckas MOBEPXHOCTb, OOpa3ymoIlyde IMWIMHIPUYECKON TMOBEPXHOCTH, OCh
UUIMHAPUYECKOM TMOBEpXHOCTH. LlmamHap: ocHOBaHMS U OOKOBask IOBEPXHOCTb,
oOpa3yrolas 1 0Ch; TUIOIaAh OOKOBOW U TIOJHOM MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yronue KOHUYECKON MOBEPXHOCTH, OChb U BEpIIMHA
KOHHWYECKOM moBepxHOCTH. KoHyc: ocHOBaHMe M BeplInHa, 0Opa3yromias U OCh; IJIOMIA/lb
OOKOBOI1 U MOJIHOIM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yloliue U BbICOTa; OCHOBAHUS U
OO0KOBast MOBEPXHOCTb.

Cdepa u map: meHrp, paamyc, JuaMeTp; IUIOWAAbL MOBEpXHOCTH cepbl. B3aumuoe
pacnoJioxkeHue cepbl U III0CKOCTH; KacaTeslbHas TNIOCKOCTh K cepe; miomaib chepsl.

N300pakeHue Ten BpallleHus Ha IIIOCKOCTH. Pa3BépTka LMIMHIpa U KOHYCA.

KoMmOunanmu Ten BpaiieHuss ¥ MHOTOIPaHHUKOB. MHOTOTpaHHUK, OMHUCAHHBIM OKOJIO
cdepsl; chepa, BMcaHHAs B MHOTOTPAHHUK, WM TEJIO BPAIICHUS.

[Tonatue 06 o0béme. OcHOBHBIE CBOMCTBA 00BEMOB Tei. Teopema 00 oO0BEME
IPsIMOYTOJILHOTO Mapa’juiesienurena u cieactsus u3 He€. O0bEM nunuHapa, konyca. O0bEM
mapa 1 miomass chepsl.

[TogoOHbie Tema B mpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOMAIIMHU MOBEPXHOCTEH,
00BbEMaMu MOJOOHBIX TEJ.

Ceuenus uunuHApa (mapawieJbHO M MEPHEHIUKYISIPHO OCH), CEYEHHUS KOHyca
(mapanienbHOE OCHOBaHUIO U MIPOXOSIEe Yepe3 BEPILUHY ), CEUCHHUS 1apa.

BekTopsbl M KOOPAMHATHI B POCTPAHCTBE

BekTtop Ha MIOCKOCTH W B MNpocTpaHcTBe. CIOKEHWE M BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YUCIO0. Pa3inoxkeHue BEKTOpa 1o TPEM HEKOMILJIAHAPHBIM BEKTOPaM.
[IpaBuno napamnenenumnena. Pemenne 3aaa4, CBSI3aHHBIX C IPUMEHEHUEM MPABUI JEHCTBUI
¢ BekTopamu. [IpsmoyrosibHasi cuctemMa KOOpAMHAT B MTPOCTpaHCcTBe. KoopanHATEI BEKTOPA.
[Ipocreiilue 3aaud B KOOpJMHATaX. YTOJd MexAy BekTopamu. CKalsipHOE MPOU3BEACHUE
BEKTOpPOB. BrIUKCIEHUE YTIIOB MEXy MPSAMBIMHU U INIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJ TP PELICHUU T€OMETPUUECKUX 3a/1a4.



IHIJIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATDBI

JIM9HOCTHBIE Pe3ynbTaThl OCBOCHHS MPOTPAMMBI Y4eOHOTO TpeaMmeTa «MaTemaThukay
XapaKTEPU3YIOTCS:

I'pa:xxnanckoe BocnuTanue:

c(hOPMHUPOBAHHOCTHIO TPAKIAAHCKOM TO3UIUU O0yYarolerocsi Kak AakKTUBHOTO H
OTBETCTBEHHOTO UYJIEHA POCCHUICKOro OOLIECTBA, MPEACTABICHUEM O MaTEMaTUYECKUX
OCHOBaX (YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHUW, TPOIEAYpP TPaXKTAHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCHI W TP.), YMEHHUEM B3aWMOJCHCTBOBATH C COIUAIHLHBIMHU
MHCTUTYTAMH B COOTBETCTBHUHM C UX (QYHKUUAMHU U HA3HAYCHUEM.

IlaTpuoTH4yeckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCHUICKON TPaXTAHCKOM WICHTUYHOCTH, YBaXKEHUS K
NpOUUJIOMY M HACTOSIIEMY POCCHMCKOM MAaT€MAaTHUKW, LEHHOCTHBIM OTHOIIEHUEM K
JNOCTHKEHUSAM POCCUUCKUX MAaTEMAaTUKOB M POCCHUMCKOM MAaTEMaTUYECKOM IIKOJIBI, K
UCIIOJIb30BAHUIO 3TUX JIOCTHKEHUH B APYTUX HAYKaX, TEXHOJIOTHX, chepax FIKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapoaa; CcHOpMUPOBAHHOCTHIO
HPABCTBEHHOIO CO3HAHUS, OTUYECKOrO TMOBEICHUS, CBSI3aHHOIO C MOPAKTHYECKUM
IPUMEHEHUEM JOCTUKEHUN HAYKHU U JEATEIbHOCTHIO YUYEHOTO; OCOZHAHUEM JIMYHOTO BKJIaJa
B IIOCTPOEHUE YCTOMYUBOTO Oy TyILIETO.

JcTeTHYeCKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHHWEM K MHPY, BKJIIOUYAs 3CTETUKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ad, pENICHUH, PACCYKICHUW; BOCIHPHUUMYHBOCTHIO K
MaTeMaTUYECKUM acIleKTaM pa3JInYHbIX BUJOB UCKYCCTBA.

DusuyecKoe BOCUTAHME:

c(hOPMHUPOBAHHOCTHIO YMEHHSI TPUMEHITh MaTEMaTUYECKHE 3HAHUS B HMHTEpEcax
310pOBOTO U Oe30macHoro oOpasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO
(3mopoBoe mnHTaHWE, COAJAHCUPOBAHHBIA PEXUM 3aHATUA W OTHAbIXa, peEryJspHas
¢u3nueckass aKTUBHOCTb); (PM3HMUECKOTO COBEPIICHCTBOBAHUS, MPU 3aHITHUSIX CIOPTUBHO-
03J0pPOBUTENBHOMN AEATEIBHOCTHIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TPY/y, OCO3HAHUEM IICHHOCTH TPY/OJIIOOHS; HHTEPECOM K Pa3TMIHBIM
chepam mnpodecCHOHANBHOW  JIESITENbHOCTH, CBSI3aHHBIM C  MaTEeMaTUKOW © €
NPWIOKEHUSIMUA, YMEHHMEM COBEpIIaThb OCO3HAHHBIM BbIOOp Oyaymed npodeccun u
peann30BbIBATh COOCTBEHHBIC JKM3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CIOCOOHOCTHIO K
MaTeMaTUYeCKOMY OOpa30BaHUI0 M CaMOOOPAa30BaHUIO HA TMPOTSHKCHUM BCEH JKHU3HU;
TOTOBHOCTBIO K AKTUBHOMY YYAaCTHIO B PEIICHUM IPAKTUYECKUX 3a7a4 MaTeMaTH4E€CKOU
HAIPaBJICHHOCTH.

JKOJIOruYecKoe BOCIIMTAHHE:

c(hOPMHUPOBAHHOCTHIO KOJIOTHUECKOU KYJIbTYpPhl, TOHUMAHUEM BIIMSHHS COIMAIILHO-
AKOHOMHUYECKHX IMPOLECCOB HA COCTOSHUE MPUPOAHOM M COLMAIBHOU CPEabl, OCOZHAHUEM



r100anpHOTO  XapakTepa JKOJIOTMYECKHUX MpoOJieM; OpUEeHTalell Ha NpUMEHEHHE
MaTEeMaTHYECKUX 3HAHUN [ pemieHus 3aJad B O00JAacTH  OKpPYXKAloIed cpenpbl,
IUIAaHUPOBAHUS TIOCTYIIKOB M OLEHKM HX BO3MOJKHBIX MOCIEACTBUM IJIs1 OKpY Karolieu
CpEIbl.

LleHHOCTH HAYYHOTO MO3HAHMS:

c(OPMUPOBAHHOCTHI0 MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSl HayKM U OOLIECTBEHHOM NPAKTUKHM, NOHMMAHWEM MaTEeMAaTUYECKON HayKu Kak
cepbl 4ENOBEUYECKON JEATEIbHOCTH, 3TAloOB €€ pa3BUTHUS U 3HAYUMOCTU JUIsl Pa3BUTHSA
UBWIN3ALMY; OBJIAZJCHUEM S3bIKOM MAaT€MaTUKM M MAaTeMaTU4YeCKOW KyJIbTYpOM Kak
CPEICTBOM IMO3HAHUS MUPA; TOTOBHOCTBIO OCYIIECTBIISATH MPOEKTHYIO U UCCIIEI0BATEIBCKYIO
JesITeIbHOCTh NHIUBUIYaJIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATDBI

MertanpeameTHble  pe3ylbTaThl  OCBOCHHS  IPOrpaMMbl  yuyeOHOro  mpeameTa
«MaremMaTuKa» XapakTepu3yIOTCS OBJaJ€HUEM YHHUBEPCAIbHBIMU HO3HABAM ETbHBIMU
0elcCmeusMY, YHUBEPCAbHLIMU — KOMMYHUKAMUBHbIMU — OeUCMEUAMU,  VHUBEPCAIbHLIMU
PpeyNIAAMUBHbIMU OeltiCMBUSIMU.

1) Vnusepcanvuvie noznasamenvmvle Oeiicmeus, obecneuusarom Gopmuposarue
0a308bIX KOCHUMUBHBIX NPOYECCO8 00y4arwuxcs (oceoeHue Memooo8 NO3HAHUS
OKpYJIcaowe20 Mupa, NnpuUMeHeHue J02UHYeCKUX, UCCLe008aAmMeNbCKUX Onepayuil, yMeHUtl
pabomams ¢ uHgpopmayuel).

ba3oBble 1ornyeckue qeicTBus:

e BBIBIATH U XapakTepuU30BaTh CYUIECTBEHHbIE MPU3HAKH MaTeMaTHYECKUX
O0OBEKTOB, MOHATUH, OTHOIIECHUN MEXAY MOHATHIMH; GOPMYIUPOBATH OMpPEICICHUS
NOHSTHUH; YCTaHABIUBATH CYIIECTBEHHbIN NMPU3HAK KiIacCU(pUKAILIMU, OCHOBAHUS IS
000011IeHNs U CPABHEHMUSI, KPUTEPUHU TTPOBOJIMMOIO aHAJIN3a;

e BOCIPUHUMATh, GOPMYIUPOBATH U IPEOOPA3OBHIBATh CYXKACHUSA: YTBEPIAUTEIbHBIE U
OTpHIaTeNbHbIC, EAMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIC,

e BBIBJISITH MaTeMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U TMPOTHUBOPEUUs B
(dakTax, MAHHBIX, HAOJIOJEHUSAX M YTBEPXKICHHUAX; MpeajaraTb KpUTEpUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUHUIA;

e JIeNIaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JETYKTUBHBIX U UHIYKTHUBHBIX
YMO3AKJIIOUYCHUH, YMO3aKIIFOUYEHHUU 110 aHAJIOTUU;

e TMPOBOJAUTH CAMOCTOATENBHO JOKAa3aTeIbCTBA MaTeMaTHYECKUX YTBEP>KICHUU
(npsiMble U OT MPOTUBHOTO), BBICTPAUBaTh apryMEHTAlMIO, MPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYXICHUS U BBIBOJIBL;

e BBIOMpaATH CrocoO pelieHus yueOHOW 3ahauu (CpaBHMBATh HECKOJIBKO BapHUaHTOB
pelleHusi, BbIOMpaTh HaumOoJee MOAXOMAMIMA C y4E€TOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarTebCKue 1eMCTBUA:

e HCIOJIb30BAaTh BONPOCHI KAaK HCCJIENOBATENbCKUM WHCTPYMEHT  TO3HAHMS;
dbopMynupoBaTh ~ BONPOCH,,  (UKCHUPYIOIIME  MPOTUBOpEYHE,  MIpodiiemMy,



yCTaHaBIMBATh HMCKOMOE W JaHHOE, (OpMUPOBATh THUIOTE3Y, APTYMEHTHPOBATH
CBOIO TTO3UIINIO, MHCHHUE;

NPOBOIUTh CaMOCTOSITEIHHO CIUIAHHUPOBAHHBIA HSKCIIEPUMEHT, HCCICIOBAHUE TIO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKoro O0OBeKTa, SBJICHHs, Ipoliecca,
BBISIBIICHUIO 3aBUCHUMOCTEH MEXKIy 00OBbEKTaMU, IBIICHUSIMH, ITPOIIECCAMU;
CaMOCTOSATENbHO  (hopMyIupoBaTh OOOOIIEHWs] W BBIBOABI 10 PE3yJIbTaTam
NpOBEAEHHOTO  HAONIONEHUsS,  WCCICJOBAHMs,  OICHUBATh  JIOCTOBEPHOCTH
MIOJTyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 000OIICHNUH;

INPOTHO3UPOBATh  BO3MOXHOE pPa3BUTHE TpoIecca, a TaKKe BBIABUTATH
MIPEATOIOKEHHS O €T0 PA3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmanmeii:

2)

BBISIBJISITH Je(UUUTHl MH(OPMALIMK, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETA HAa BOIIPOC
U I pELICHMS 3a]1a4H;
BbIOMpaTh HMH(POPMAIMI0 U3 HCTOYHUKOB PA3NIUYHBIX THIIOB, aHAJIU3HPOBATh,
CUCTEeMAaTHU3UPOBATh U MHTEPIPETUPOBATh HHPOPMAIUIO PA3IUYHBIX BUIIOB U (HOpM
IIPEJCTABIICHHUS;
CTPYKTYpUpOBaTh HH(pOpMaLMIO, NPEACTaBIATh €€ B pa3inyHbIX (opMax,
WIITIOCTPUPOBATh rpapuuecKy;
OLICHHMBATh HAAEKHOCTh MH(GOPMALMK TIO CAMOCTOSITENIBHO C(HOPMYIHUPOBAHHBIM
KPUTEPHSIM.

Ynusepcanvnuvie KOMMYHUKQMUGHbLE oeticmeusl, obecneuusaiom

chopMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00)UAOUUXCAL.
Oo0menue:

BOCIPUHUMATh U (HOPMYIHPOBATh CYXKACHHUS B COOTBETCTBHUH C YCJIOBHSMH H
HEeISIMH OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
U TIMCBMEHHBIX TEKCTaX, JlaBaTb TMOSCHEHHS TI0 XOAYy pEIIeHHs 3aJauH,
KOMMEHTHUPOBATh NOJyYEHHBIN PE3yJIbTaT;

B XoA€ OOCYXIEHHUS 3a/JaBaTb BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOyieMbl, pelaeMoil 3ajaud, BBICKA3bIBATh HJEH, HAIIEJICHHbIE Ha TIOUCK
pELIeHMs; COMOCTaBISATh CBOU CYXJIEHUS C CYXACHHSIMHU JPYTHX YYaCTHHUKOB
auanora, oOHapy>KMBaTh pPAa3IMuMe U CXOJCTBO TMO3MIIMKA; B KOPPEKTHOH (dopme
(dbopMyIMpOoBaTh pa3HOTIacHsi, CBOM BO3PAKEHMUS;

NPEACTABIATh PE3ydbTaThl PEIICHHUS 3aJaud, SKCIEPUMEHTA, HCCIEIOBaHUS,
MPOEKTa; CaMOCTOSITEbHO BBHIOMpaTh (OpMAT BBICTYIUICHHS C Y4€TOM 3ajad
Npe3eHTallMi U 0OCOOEHHOCTEH ayJuTOpHUH.

CoTpyaHuvecTBo:

MOHUMATh U HCIOJB30BaTh MPEUMYIIIECTBA KOMAHIHON M MHAUBUIYaIbHON pabOThI
NPy pEIICHHH Y4YeOHBIX 3a/ad; MPUHAMATH IIeJIb COBMECTHOW JESTEIIbHOCTH,
MJIAHUPOBATh OPTaHU3AIMIO COBMECTHOW pabOThI, pacmupenensTh BHIBI padoT,
JIOTOBApUBATLCS, OOCYXKJaTh MPOIECC W Pe3yibTaT padOTh; 0000IaTh MHEHHS
HECKOJIbKUX JIFOEH;



e y4YacTBOBaTh B TpPYMNIOBBIX (opmax paboTel (0oOcyxaeHus, oOMEH MHEHUH,
«MO3TOBBIE IITYPMbDY U HHBIE); BBIIOIHATH CBOIO YaCTh PabOTHl U KOOPAUHUPOBATD
CBOM JICUCTBUS C APYTMMU YJ€HAMU KOMaHbI, OLIEHUBATh Ka4Y€CTBO CBOETO BKJaaa
B O0mMUIA MNPOAYKT 1O KpUTEpUsM, CHOPMYIUPOBAHHBIM  YYACTHUKAMHU
B3aNMOJICUCTBUA.

3) Vuueepcanvnvie pecynamusnwvie Oeticmsus, obecneyugaiom Gopmuposarue

CMBICIOBLIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCTU.

Camoopranusanus:

e COCTaBJIAATH IUJIaH, AJITOPUTM PEIICHUS 3a7a4l, BHIOMPATH CIIOCO0 PEIICHUS C YUETOM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATD U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(POPMALIUU.

CaMOKOHTPOJIb:

e BJIQJICTh HAaBBIKAMHU IO3HABATENILHON peQUIEKCUM KaK OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUA M MBICIUTENbHBIX MPOIECCOB, MX pPEe3YyJbTaTOB; BIAJETh CIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI TIPOIEcca U Pe3ysibTaTa PEIICHUs MaTeMaTUYeCKOM
3a/1a4H;

e TMpPEABUIETH TPYAHOCTHU, KOTOpPhIE MOTYT BO3HHUKHYTH NpPH pEUICHUH 3a7ayH,
BHOCUTH KOPPEKTHBBI B JESATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JTAHHBIX,
HaWJIEHHBIX OIIHUOOK, BBISIBIIEHHBIX TPYIHOCTEMN;

e OIICHMBATh COOTBETCTBUE pe3yJbTaTa LEIH U YCIOBUSM, OOBACHATH NPUUYHHBI
JOCTHKECHHSI WM HEIOCTHXKEHUS PE3yJIbTaTOB ACSITENbHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

OnepupoBaTh MOHATUSIMH: TOUKA, IPsIMasi, TUIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUU M CICIACTBUA W3 HHUX NPU PEHICHUU
reOMEeTPUUYECKUX 3aad.

OnepupoBaTh TMOHATHSMHU: TAPAUICTBHOCTh M TMEPHNEHAUKYSPHOCTh TPSAMBIX H
IIJIOCKOCTEH.

KnaccudummpoBath B3anMHOE PaCIONOKEHUE MPSMBIX U ITIOCKOCTEH B IPOCTPAHCTRBE.

OnepupoBaTh TOHATUSMHU: JBYTPAaHHBIA Yroj, TpaHU IBYTPaHHOTO yria, pebdpo
JIBYTPAHHOTO yTJIa; TMHEHHBIN YroJl ABYTPAaHHOTO YIJIa; TpaayCHas Mepa IBYTpaHHOIO yria.

OnepupoBaTh MOHITHSIMHI: MHOTOTPAHHUK, BBITYKJIBIA U HEBBITYKJIBIH MHOTOTPAaHHUK,
AJIEMEHTHI MHOTOTPAHHHKA, TIPABWIIHHBIA MHOTOTPAHHUK.

Pacmno3naBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MMMpaMua; Ipu3Ma, IPsIMOYTOJIbHBII
napasuiesienunes, Kyo0).

KnaccudunmpoBaTh MHOTOTPAaHHUKH, BBIOMpas OCHOBAaHWS IS KiaccuuKaImm
(BBIMYKJIBIE W HEBBITYKJIbIE MHOTOTPAHHUKH; TPaBUJILHBIE MHOTOTPAHHUKH; TPSIMbIE U
HAKJIOHHBIC TIPU3MBI, TTapaJUICICTTUIC B ).

OnepupoBaTh MOHATUSIMH: CEKYIast INIOCKOCTh, CEYCHNE MHOTOTPAaHHUKOB.



OOBSICHATH TPUHITUIIBI IOCTPOCHUS CEUEHUH, UCTIONB3YS METO]] CJICIOB.

CtpouTh ceueHUsS MHOTOTPAHHMKOB METOJOM CJI€JIOB, BBITIOJHATH (BBHIHOCHBIC)
TUTOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BHI CBEPXY, COOKY, CHU3Y.

Pemarp 3amaunm Ha HaXOXJCHHE TEOMETPUUYECKHMX BEIMYMH [0 O0pas3laM WiH
aNropuT™MaM, TMPUMEHSS M3BECTHBIC AHAIMTUYECKUE METONBI MPHU PENICHUH CTAaHIAPTHBIX
MaTeMaTUYECKHUX 3a7a4 Ha BBIYUCICHUE PACCTOSHUN MEXIY ABYMsI TOUYKAMH, OT TOUYKH JI0
NpSIMOM, OT TOYKHU A0 TUIOCKOCTH, MEXIY CKPEIINBAIOIIUMUCS TIPSIMBIMHU.

Pemarp 3amaum Ha HaXOXJCHHE TEOMETPUUYECKUX BEIMYMH [0 O0pas3laM WiH
QITOpPUTMaM, TPUMEHSST M3BECTHBIC AHAIUTHUYECKHE METOJbI MPU PEIICHUH CTaHIApTHBIX
MaTeMaTUYeCKNX 3a7a4 Ha BBIYUCICHHUE YIJIOB MEXKAY CKPEIIMBAIONIUMUCS TIPSIMBIMH,
MEXIy MPSMOH U TUIOCKOCTHIO, MEXKTY TTIOCKOCTSIMU, ABYTPAHHBIX yTJIOB.

Brerancnsate 00bEMBI U TUIOMIAIN TOBEPXHOCTEH MHOTOTPAHHUKOB (MIPU3Ma, MTUPaMH/IA)
C TmpuMeHeHueM (GOpPMYJI; BBIYHCISATH COOTHOIICHHS MEXIY IUIOMAASIMH TTOBEPXHOCTEH,
00BEMaMu MOJ0OHBIX MHOTOTPAHHUKOB.

OnepupoBarth MOHATHUSAMH: CHMMETPHsSI B TMPOCTPAHCTBE; IIEHTP, OCh M IUIOCKOCTh
CUMMETPHH; IIEHTP, OCh U TUNIOCKOCTh CHUMMETPUH (DPUTYPHI.

W3Bnekatb,  mpeoOpa3oBbIBaTh W WHTEPIPETHPOBATH  HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (PUTYpax, MPeACTaBICHHYIO Ha YepTeKaX U pUCYHKaX.

[Ipumensaty reoMmeTrpudeckue (aKThl JUISI PEHICHUS CTEPEOMETPUYECKUX 3ajad,
MPEANOIATAONINX HECKOIBKO MIAarOB PEIICHUS, €CJIA YCIOBUS MPUMEHEHMSI 3a/1aHbl B SIBHOU
dhopme.

[TpuMeHsITh TpOCTEHIIIEe TPOrPaMMHBIE CPENICTBA U AJICKTPOHHO-KOMMYHHKAITMOHHBIC
CUCTEMBI TIPY PEIICHUN CTEPEOMETPHUUECKHX 3a]1ad.

[IpuBoaNTh TpPUMEPHl MAaTEMATHUYECKHX 3aKOHOMEPHOCTEH B TPHUPOJAEC € KHU3HHU,
pacno3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPUHU B UCKYCCTBE.

[TpuMeHsITh MOJTydeHHbIE 3HAHMSI Ha TPAKTUKE: aHATM3UPOBATh PeallbHbIC CUTYallud U
NPUMEHATh HW3YYCHHBIE TIOHATHS B TPOIECCE TIOMCKAa pEIIeHUsS MaTeMaTHYeCKH
c(hopMyTUPOBAHHON MPOOJIEMBI, MOJICIMPOBATh PEATbHBIC CUTYaIlMN Ha S3BIKE TEOMETPHH,
MCCTIE0BATh MOCTPOCHHBIC MOJICNIH C UCTIOIH30BAHUEM T€OMETPUUECKHX MTOHSATHH U TEOPEM,
anmapaTta anreOphl; pemaTrh TNPAKTUYSCKUE 3a/ladd, CBSI3aHHBIE C HAXOXKICHUEM
Te€OMETPUUYECKUX BEJIUYHUH.

11 KJIACC

OnepupoBaTh  TOHATHUSAMHU:  LWJIMHAPUYECKAs  TMOBEPXHOCTh,  oOpasyromme
IWIMHIPUYECKON TIOBEPXHOCTH; IIWJIMHADP, KOHHWYECKas IMOBEPXHOCTh, 0OOpa3yromme
KOHUYECKOW MOBEPXHOCTHU, KOHYC; chepruecKas MOBEPXHOCTb.

PacmosnaBath Tena Bpamenus (IWIHHIP, KOHYC, cdepa u map).

OOBACHATH CIOCOOBI OTyYEHUS TEIl BpalllCHUS.

KrnaccudumnmpoBaTs B3aUMHOE pacnoioskeHre cephl U MIOCKOCTH.

OnepupoBaTh MOHATUSMU: IAPOBOI CETMEHT, OCHOBAaHHE CETMEHTa, BHICOTA CErMEHTA;
IapOBOU CJIOW, OCHOBAHHE IIAPOBOTO CJIOSA, BBICOTA IIAPOBOIO CJOS; APOBOU CEKTOP.



Boruncnsate 00bEMBI U MJIOMIAAN TTOBEPXHOCTEH TEN BpaIllEHUs, TEOMETPUUECKUX TEI C
npuMeHeHueM Gopmyi.

OnepupoBaTh MOHATHSIMH: MHOTOTPAHHUK, BIIMCAHHBIN B cepy U ONMHUCAHHBIA OKOJIO
cdepsr; chepa, BIUCaHHAS B MHOTOT'PAaHHHK WJIM TEJIO BPAIICHUS.

BbyncnsTe COOTHOLICHHS] MEXKIY IUIOMIAIIMU MOBEPXHOCTENH U 00bEMAMU MMOTOOHBIX
Te.

N300pakaTs m3ydaemble (QUTYpBI OT PYKHM M C IPUMEHEHHEM IPOCTBIX YEPTEKHBIX
MHCTPYMEHTOB.

BbINoAHATE (BBIHOCHBIE) TUIOCKUE YEPTEXKH U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (pUTyp:
BU/] CBEPXY, COOKY, CHU3Y; CTPOUThH CEUEHHUS TEJ BPAIICHHUS.

N3Bnekars, UHTEPIIPEeTUPOBaTh M MpeoOpa3oBbIBaTh  HMH(pOpMAINIO 0
HNPOCTPAHCTBEHHBIX TEOMETPUYECKHUX (PUTypax, IPECTaBICHHYIO Ha YePTEKax U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINOMHATE JIEHCTBUSL CIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U YMHOKECHHS
BEKTOpa Ha YHCI0, OOBSACHATH, KAKUMHU CBOMCTBAMH OHU O0JIa1aIO0T.

[IpumensTh paBUIIO NapajuieIenunena.

OnepupoBaTh MOHATUAMU: JEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYIIb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, YTOJ MEXIY BEKTOpaMH, CKAJIIPHOE
MIPOU3BEICHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

HaxomuTh cyMMy BEKTOpPOB M MPOM3BEACHHE BEKTOpAa HA YHCIO, YTOJd MEXIY
BEKTOpaMH, CKaJISIPHOE IMPOW3BENEHHE, PACKIIAbIBaTh BEKTOP IO JBYM HEKOJIMHEAPHBIM
BEKTOpaM.

3agaBaTh IUIOCKOCTh YPaBHEHUEM B IEKAPTOBOM CHCTEME KOOPAUHAT.

[IpumenssTh TeoMeTpuueckue (akThl I pPELIEHUS CTEPeOMETPUUYECKUX 3ajad,
MPEIIOJIararouX HECKOJIBKO IIaroB PEIICHuUs, €CIH YCIOBH NMPUMEHEHHUS 3aJaHbl B SIBHOU
dhopme.

Pemate mpocrteiiine reomMeTpuueckde 3aJadyd  Ha  [PUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO/IA.

Pemarp 3amauM Ha J0Ka3aTENbCTBO MATEMAaTHUYECKMX OTHOUICHHM M HAXOXICHHE
reOMETPUUYECKUX BEIWYUH MO o0paslaM WIM ajJropuTMaM, IPUMEHSS HU3BECTHBIE METOIbI
IpY PEUICHUU CTaHIAPTHBIX MAaTEMAaTUYECKHX 3a/1a4.

[TpuMeHsTH MpOCTEIINe MPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI IIPY PEIICHUN CTEPEOMETPHUUECKUX 3a/1au.

[IpuBoauTh, TpHUMEPHl MAaTEMAaTHYECKHMX 3aKOHOMEPHOCTEH B NPUPOJE U KHU3HH,
pacro3HaBaTh MPOSIBJICHUE 3aKOHOB I'€OMETPUH B HCKYCCTBE.

[TpuMeHsTH MONTyuyeHHbIE 3HAHUS HA MPAKTUKE: aHAJIM3UPOBATh peasibHbIe CUTYalluu U
NPUMEHATh HW3YyYEHHbIE TMOHATHS B Tpolecce TOMCKAa pEIIeHUs MaTeMaTH4YeCcKH
chopMyIMPOBAHHON TPOOJIEMBI, MOJEIMPOBATh PEAbHBIEC CUTYyallMH Ha SI3bIKE T€OMETPHH,
UCCIIEIOBATh MOCTPOSCHHBIE MOJIETH C UCIIOJIb30BAHUEM I€OMETPUUECKHUX OHATUN U TEOPEM,
anmapaTta anreOpbl; pemaTrb NpPaKTUYeCKHe 3aJayd, CBS3aHHBIE C HAXOXKACHUEM
reOMETPHUYECKUX BEITMUNH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iejioB U TeM (undposbie)
Koutpoabubie IIpakTuyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypcsl
1 BBenenue B crepeoMeTpuio 10
) [IpsiMbIe ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 |
[TapannenbHOCTh NMPSIMBIX U INIOCKOCTEN
3 [lepneHAUKYISIPHOCTD MPSAMBIX U 12
IIJIOCKOCTEN
4 VYTl MeXAy NPSIMBIMHU U TITIOCKOCTSIMU 10 1
5 MHororpaHHuku 11 1
6 OOBEMBI MHOTOTPaHHUKOB 9 1
7 ITIoBTOpEHME: CEUEHHUS], pACCTOSIHUS U YIJIbI 4 1
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KITIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbIE

HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabusie IIpakTuueckue (itdpp )

NPOrpaMMmblI Bcero o0pa3oBaTte/ibHbIE

padoThI padoTsI
pecypcebl

Tena BpaieHus 12

OO0BEMEI Tel 5 1

BekTopbl 1 KOOpAWMHATHI B TPOCTPAHCTBE 10 1

[ToBTOpeHue, 06001IEHNE, . 1

cucTeMaTH3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0




HOYPOYHOE INTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

KonTpoJbHble

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcebl

OcCHOBHBIE IOHATHSA CTEPEOMETPUU: TOUKA,
npsiMasi, JI0CKOCTh, IPOCTPAHCTBO.
[IpaBuina n300pakxeHus: Ha PUCYHKAX:
n300pakeHus III0CKOCTEH, MapauieIbHbIX
IPAMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

IMousTus: MEPECCKAIMNECH IIIIOCKOCTH,
MEepeCCKarommecs npsaMas U miI0CKOCTb

[TonsTHs: MEPECCKAOIMNECH IIIIOCKOCTH,
MEPECCKAIHNECS IpsAMas U IJIOCKOCTb

3HAKOMCTBO C MHOT'OI'PaHHUKAMH,
n300pa’keHre MHOTOTPaHHUKOB Ha
PUCYHKaX, Ha MPOEKIIMOHHBIX YEPTEKAX

HauanbHble cBeleHHs 0 KyOe U THpaMH/Ie,
ux pa3BEépTku U Mojaenu. CedeHus
MHOT'OI'PAHHUKOB

HauanpHbIe cBeieHHs 0 KyOe U TUpaMHuIe,
ux pa3BEpTKU U Mozaenu. CeueHus
MHOTOTPaHHUKOB

[TousaTHe 00 aKCHOMATHUYECKOM
MIOCTPOCHUH CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHSI M3 HUX




TToHsATHE 00 AKCHOMATUYECKOM
MOCTPOCHUH CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHSI M3 HUX

TToHsATHE 00 AKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUH U CIEACTBHS U3 HAX

10

[TousaTHEe 00 aKCHOMATHUYECKOM
MOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
CTepeOMeTpI/II/I U CJIICACTBUA U3 HUX

11

B3aumHoe pacnonoxeHue npsMbIx B
MIPOCTPAHCTBE: MepeceKarorecs,
napajuleJIbHbIe U CKPEIMBAOIINECs
pSIMbIE

12

[TapanneabHOCTh MPSIMBIX U MNIOCKOCTEN B
MPOCTPAHCTBE: NMapauIeIbHbIE MIPSIMBIE B
MIPOCTPAHCTBE; MapaJUIETbHOCTh TPEX
IPSIMBIX

13

[TapannenbHOCTh MPSIMBIX U MNIOCKOCTEN B
npocTtpancTie: [lapamienbHOCTh IPSAMON U
IJIOCKOCTH

14

Vel ¢ COHAITpaBJICHHBIMU CTOPOHAMU

15

Yroa Mexay npsIMbIMU B IPOCTPAHCTBE

16

Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE

17

[TapanienbHOCTh MIIOCKOCTEH:
napajiCJIbHBIC INIOCKOCTHU

18

CBolicTBa napauiesbHbIX MJIOCKOCTEHN

19

[IpocTeiitye mpocTpaHCTBEHHBIE (UTYPHI
Ha TUIOCKOCTH: TETPadap, KyO,




napajuieenuIie

20 [Toctpoenune ceuenuit

21 ITocTpoenue ceueHnit
KonTponpHas padora o teme "IIpsimbie u

22 IJIOCKOCTH B IIPOCTPAHCTBE.
[TapanienbHOCTb NPSAMBIX U IIIOCKOCTEN"
[leprieHAMKYISIPHOCT MPAMOU 1

23 IJIOCKOCTH: IEPIIEHINKYJISIPHBIC MPSIMBIE B
IIPOCTPAHCTBE

24 [Ipsambie mapaiienbHbIC U
NEPHEHANKYIISIPHBIE K ITIOCKOCTH

’5 [Ipsimble napaiienbHble U
NEPNEHIUKYIIIPHBIE K IIJIOCKOCTH

26 [Ipr3Hak nepneHIuKyJISIPHOCTH IPSIMON U
IUIOCKOCTH

7 [Ipr3Hak nepneHIuKyJISIPHOCTH IPSIMON U
IJIOCKOCTH

73 Teopema 0 npsIMOM ITEPIIEHAUKYIIAPHOU
IUIOCKOCTH

79 Teopema o mpsIMON NEPICHANKYISIPHON
IIJIOCKOCTH

30 Teopema o mpsiMON NEPICHANKYIISIPHON
IIJIOCKOCTH
[lepnennuKkynsip 1 HaKJIOHHBIE: PACCTOSHUE

31 OT TOYKH JI0 INIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IIJIOCKOCTH

10 [lepnenaAUKYIsIp ¥ HAKIIOHHBIE: PACCTOSIHUAE

OT TOYKHU OO INIOCKOCTHU, PpACCTOAHUC OT




IPsIMOM 10 IIJIOCKOCTH

[leprieHauKYNIAp M HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH
[TeprieHaUKYIIAp M HAKIIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT
MPSIMOM 10 TIIIOCKOCTH

15 VYTIIBI B IPOCTPAHCTBE: YrOJ MEKIY
MPSMOU U TNIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroil
JBYTPaHHOIO yria

37 JIByrpaHHbI{ yroJl, TMHEWHBIN YroJl
JIBYTPaHHOIO yria
[lepnieHAUKyYISAPHOCTD IUIOCKOCTEN:

38 MPU3HAK NEPHEHIUKYIIPHOCTH IBYX
IUIOCKOCTEN
[lepnieHAUKyYISAPHOCTD IUIOCKOCTEN:

39 IpU3HAK NEPIEHIUKYIIPHOCTU ABYX
IIJIOCKOCTEN
[lepneHAUKyYISAPHOCTD IUIOCKOCTEN:

40 IIPU3HAK IEPIICHIUKYIIPHOCTH IABYX
IIJIOCKOCTEN

41 Teopema o TpEX nepneHIUKYIApax

42 Teopema o Tpéx neprneHAuKyIsIpax

43 Teopema o TpEX nepneHIUKYIApax
KonTtponsHas padbora mo Temam

44 "I[lepieHANKYISAPHOCTD NPSIMBIX U

Al

mIockocTe" U "Y bl MeXay NPSAMBIMU U




IIOCKOCTAMHA"

45

[TonsiTHE MHOTOTPAaHHUKA, OCHOBHBIE
3JIEMEHTBI MHOI'OTPAHHUKA, BBITYKJIbIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA
MHOT'OI'PAaHHMKA

46

[Ipusma: n-yronbHas npu3Ma; rpaHu U
OCHOBaHUS IPU3MBI; IPsIMasi 1 HAKJIOHHAs
npu3Mbl; OOKOBas U MOJIHAS TTOBEPXHOCTh
PU3MBbI

47

[Tapannenenunen, NpAMOYTOJbHBIN
napa’sulesienuIiel U ero CBOMCTBa

48

IInpamua: n-yrojapHast IMpamMuaa, TPaHu U
OCHOBaHUE MUPaMUIbl; OOKOBasI U MOJIHAS
MOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yCceuE€HHas MUpamMuIa

49

[IpaBunbHbIE MHOTOTPAHHUKU: TTOHSATHE
MPaBUILHOTO MHOTOIPAHHUKA; TPaBUIbHAS
npu3Ma U NpaBuiIbHAS THPaAMUIA;
IpaBUJIbHAS TPEYTOJIbHAS MUpaMUIA U
MPAaBUIBHBIN TeTpadip; KyO

50

HpeIICTaBJIeHI/Ie (0] HpaBI/IJIBHLIX
MHOTOTPAaHHHKAX: OKTA3IP, TOJCKAdIP U
UKOCadIp.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOUYKH, IIPSIMOH, TNIOCKOCTH.
DNeMEHTB CUMMETPUH B IMpaMuax,
napajuiejenunesax, NpaBUIbHbIX
MHOI'OIPaHHHUKaX




Brraucnenue 3J1IeMEHTOB MHOT! OI'PaHHUKOB:

32 pé06pa, TuaroHau, yribl !
[Tnomans 60KOBOM MOBEPXHOCTH U MOJHOM
53 MOBEPXHOCTHU MPSIMOU MPU3MBI, TLTOIIATH 1
OCHOBaHUH, TeopeMa 0 OOKOBOU
MOBEPXHOCTH MPSIMOU TPU3MBI
[Tnomaas 6OKOBOM MOBEPXHOCTH H
54 MOBEPXHOCTH MPABWILHON MUPAMUJIBI, !
TEopeMa O IO OOKOBOI MOBEPXHOCTH
YCEUYEHHOU MUPAMUIBI
55 KoHnTposnbHas pabota mo teme |
"MHororpaHHuku"
56 [Tonsitue 06 06bEME 1
57 O06BEM nupamMuIsl 1
58 O0BEM TUpaMUIbI 1
59 O06BEM nupamMuIsl 1
60 O0BEM TUpaMUIbI 1
61 O0BEM TTPU3MBI 1
62 O0BEM IPU3MBI 1
63 O0BEM TTPU3MBI 1
64 KonTtponbnas padota mo teme "O0bEMBI |
MHOTOTPaHHUKOB"
[ToBTOpeHMEe, 0600IIEHNE CHCTeMAaTH3AIINS
65 3HaHui. [locTtpoeHue ceueHuii B 1
MHOTOTpaHHHUKE
[ToBTOpeHMEe, 0600IIEHNE CHCTeMAaTH3AIINS
66 3HaHWW. BbrunciaeHue pacCTOSHUN: MEXIy 1

ABYMS TOYKaMH, OT TOYKHU OO HpSIMOﬁ, oT




TOYKH OO0 MIOCKOCTH, MCIKIAY
CKPCIIUBAOIHUMHUCS ITPAMBIMHA

67 Hrorosas kKoHTpoOJBbHASA paboTa

[ToBTOpEeHME, 0000IIIEHNE CUCTEMATH3AITUS
3HaHWW. BeuncieHue yrioB: Mexay

68 CKPEIIMBAIOIIUMHUCS TPAMBIMU, MEKITY
MPSIMOI M TUNTOCKOCTBIO, IBYTPaHHBIX

YIJIOB, YIJIOB MCKAY IMIIOCKOCTSIMU

OBIIEE KOJMYECTBO YACOB I10
I[TPOIT'PAMME

68




11 KITIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

KonTposabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: ueHTp, paanyc, Inamerp;
TUTOIIA]Ib TIOBEPXHOCTH CHEpHI

B3aumMHoe pacnionoxxenue chepsl u
IUTOCKOCTH; KacaTelbHask INIOCKOCTh K
chepe; romans chepsl

N3obpaxenue chepsl, mapa Ha
mockocT. CeyeHus mapa

[y gpruveckas mOBEPXHOCTb,
o0pa3yroIne MUIHHIPUIECKON
MMOBCPXHOCTHU, OCb I_[I/IJII/IHI[pI/I‘-IeCK()ﬁ
IOBEPXHOCTU

[unwHap: ocHOBaHUS B OOKOBas
MMOBEPXHOCTh, 00pa3yroIas U 0Ch;
[UIOIAAs OOKOBOM M MOJIHOM
MMOBEPXHOCTHU

N3o0pakenne muinHApa HA TIOCKOCTH.
Pazpéprka umnmunapa. Ceuenus

IUIUHIPA (TTI0OCKOCTHIO, TApaJIeIbHOM
WIN NePIICHANKYIISIPHON OCH LIMIMHIPA)

Konnueckast oBEpXHOCTH, 00pa3yromime
KOHHYECKOW TOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOW MOBEPXHOCTH




Konyc: ocHOBaHME U BEpILNHA,

8 oOpa3yromas 1 0Ch; IO, OOKOBOM 1
MOJTHOM TOBEPXHOCTHU
Yceu€HHbII KOHYC: 00pa3yrouye u

9 BBICOTA; OCHOBAaHHUSA M OOKOBas
MOBEPXHOCTh
N3006paxeHnune KoHyca Ha MIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca

10 (TIIOCKOCTHI0, MapaljIeNIbHON
OCHOBAHHIO, U IJIOCKOCTBIO, TPOXOIAIIEH
Yyepe3 BepIINHY)

1 Komb6unarust ten BpaieHus u
MHOTOTPaHHUKOB
MHOrorpaHHuK, OMMCaHHBINA OKOJIO

12 cdepsr; cdepa, BrcaHHAs B
MHOTOTPaHHUK WU B TEJIO BPALLECHUS

13 [Tonsitre 06 06bEMe. OCHOBHBIE
CBOICTBa 0OBEMOB TEN

14 O0BéM UIMHIIpa, KOHYCa

15 O06bEM mrapa u wiomaas chepsl
[Tomo6HbIE TeNa B IPOCTPAHCTBE.

16 CooTHoIIEHNSsI MEX Yy IIOIASIMHU
MOBEPXHOCTEH, 00hEMAMHK MOAOOHBIX TET

17 Kontponbnas padota o temam "Tena
Bpamenus" u "O6beMbl Ten"

18 BekTop Ha mII0CKOCTH U B IPOCTPAHCTBE

19 CrnosxeHue v BBIYMTAHNE BEKTOPOB

20 YMHOKEHUE BEKTOpa Ha YUCIIO




21

Pasnoxxenne BekTopa 1o Tpém
HEKOMIUTaHapHBIM BekTopam. [Ipasuiio
napajuiefienuneaa

22

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHHUEM IIPAaBUJI JEHUCTBUN C
BEKTOPAMHU

23

[TpsiMmoyronbHas cucrema KOOpJUHAT B
npoctpancTse. KoopanHaThl BEKTOpA.
IIpocreiimne 3aga4u B KOOpAMHATAX

24

VYron mexay Bekropamu. CKalasipHOE
MIPOU3BEICHNE BEKTOPOB

25

Beluncnenue yrioB My NPsIMbIMUA U
IIJIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBIN METOA ITPU
pEeLICHUU T€OMETPUYECKUX 3aa4

27

KontponbHas padota o teme "BekTopsr
Y KOOPJIMHATHI B MPOCTpPaHCTBE"

28

[ToBTOpeHme, 06001IeHNE 1
cCucreMarmni3anuia sHaHui. OCHOBHEIE
¢burypsl, GpakThl, TEOPEMBI Kypca
TUTAHUMETPUH

29

[ToBTOpeHue, 06001mIEeHNE 1
cucreMarmni3anuia sHaHui. OCHOBHEIE
¢burypsl, GpakThl, TEOPEMBI Kypca
TUTAHUMETPUHT

30

[ToBTOpeHue, 06001IeHNE 1
cUcTeMaTHu3alys 3HaHUH. 3agaun
TUTAHUMETPUHU ¥ METOJIBI X PEIICHUS




[ToBTOpeHue, 06001mIeHNE 1

31 cucTeMaTu3alus 3HaHui. 3agaqu 1
TUTAHUMETPUH U METOJIBI UX PEIICHHS
[ToBTOpeHme, 06001IeHNE 1

0 cucreMaru3anus 3HaHuii. OCHOBHBIE !
¢burypsl, pakThl, TEOPEMBI Kypca
CTEPEOMETPHUH

33 HToroBast KOHTpoJbHAsA padoTa 1

14 [ToBTOpEHME, 06o6meHI:Ie u |
cUCTeMaTH3anus 3HAHUH

OBILEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» MaTtemaTuka: anrebpa 1 Hayaiga MaTeMaTHUECKOTO aHAJIN3a, TEOMETPHSL.
I'eometpus, 10-11 kmaccwl/ Atanacsia JI.C., byry3os B.®., Kanomues C.b. u

npyrue, AkuroHnepHoe obiectBo «M3aaTensctBo «IIpocBelienue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

UHTEPHET






