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HOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma ydeOHOro kypca «l'eomerpusi» 6a30BOro ypoBHS IS
oOyuaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepabHOTO
roCyJIJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX  TpeOOBaHUH, TMPEABSIBISIEMBIX K
MaTeMaTU4ecKOMy OOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMS.
Peanmuzarmust mporpaMmbl o0ecrieunBaeT OBJIAJICHUE KIIFOUEBBIMH KOMITETEHIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHUS M HEMPEPHIBHOTO 00pa3oBaHmUs,
[IEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W TO3HABATEIILHOTO pPa3BUTHS
JUYHOCTH O0YYaIOIUXCHI.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CpPETHETo OOIIero
oOpa3oBaHHs OOYCJIOBICHA NPAKTHYECKON 3HAYMMOCTBIO METANpPEIMETHBIX |
NPEIMETHBIX PE3yJIbTaTOB OOYYCHHS TEOMETPHUU B HANPABICHUH JIMYHOCTHOTO
pa3BUTHs OO0yuaromuxcsi, (GopMUpOBaHUS (YHKIUOHAIHHOW MaTeMaTUYECKON
IPaMOTHOCTH, U3YUYECHHS PYTUX y4eOHBIX AUCHUIUIMH. PazBuTHe y oOyyarouumxcs
NPAaBWIBHBIX TPEICTABICHUNH O CYIIHOCTH M MPOUCXOXKIACHUH T€OMETPHUYECKUX
a0CTpakIMii, COOTHOIIEHUH PEATbHOTO0 W HICATBHOr0, XapaKTepe OTPaKeHHUs
MAaTEMATUYECKOW HAYKOW SBJIEHUM H IPOLECCOB PEATBHOIO MHpPa, MECTE
Tr€OMETPUU B CUCTEME HAYK M POJIM MAaTEMAaTUYECKOTO MOJEIHUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYUYHOTO MUPOBO33PEHHUS
ydaluxcsi, a TaKKe KayeCTB MBIIUICHUs, HEOOXOIUMBIX IS aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBisieTcsl OAHUM K3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHHsA, TaK KaK OOECHeYMBACT BO3MOXKHOCTh M3YYCHHS Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIMIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIIUIeHHE, (GOPMHUPYEMOE€ TPU HM3YUYCHUU OO0YUYAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IEMTOYKH JIOTHICCKUX YTBEPIKICHHM
B XOJI¢ PEIICHHsS TEOMETPUYECKUX 3a/Jad, YMECHHE BBIIBUTATh U OMPOBEPTaTh
TUIIOTE3bl HEMOCPEACTBEHHO HCMOJIB3YIOTCA IMPH PEHICHUH 3a]ad €CTeCTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIICCTBEHHYIO POJIb BO
BCEX 00JaCTIX NEATENBbHOCTH dYelioBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUaIbHOrO ObITUA, (Qopma
OTPaXCHUS OKPYIKAIOMIETO0 MHpPA, yCIOBUE YCIENTHOTO TO3HAHWS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMM OOBEIHMHSIET pa3Hble BUAbl y4eOHOM U TPYIOBOH JESITEIBHOCTH,



ABJIAETCS OJAHUM H3 TMPOPECCHOHAIBHO BAXXKHBIX KAdyeCTB, MOATOMY AaKTyaJlbHa
3aja4a (HOpMUPOBAHUA y OOYUYaIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOMN AESATEIBHOCTU [0 MHOTUM HaIlpaBICHUSIM.

Lens ocBoeHus mnporpammbl yueOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yuyeHus: — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydarommxcs  4epe3  OOecrieueHHe  BO3MOXHOCTH  NPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW JACUCTBHH,
cnenupUYHBIX T€OMETPHUH, BOBMOXHOCTH YCIEIIHOIO MPOJOHKEHHSI 00pa30oBaHUs
[0 CTIEUHUATILHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM F€OMETPHUH.

[Iporpamma no reoMeTpuu Ha ©0a30BOM ypOBHE IIpeJHAa3HA4YeHA IS
OOyJaroIIMXCsl CPEHEH IIKOJIBI, HE UCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHUM
Ha YpOBHE OCHOBHOI0 oOmiero oopaszoBanus. Takum oOpazoM, oOydaromuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOUTH OOIIME MAaTeMAaTHMYECKHE YMEHUS, CBS3aHHBIC
co crneuu@uKoil TeoMeTpuH M HEOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3YYUTh I'€OMETpHUIO Oosee
riIyOOKO, €clii B JajdbHEHIIeM BO3HHUKHET HEOOXOJWMOCTh B T€OMETPHUYECKUX
3HAHMSIX B MPOPECCUOHAIBHON JAESTENHHOCTH.

JlocTkeHnue 1enu OCBOEHUS TMPOrpaMMbl OOECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3a7ay. [IpHOpUTETHBIMH 3aJjayaMH  OCBOEHHUS  Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHe B 10—11 kaccax sBIsSOTCS:

e (opmupoBaHue TpeACTaBICHUS O TEOMETPUU KaK YacTh MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M TeJlax BpallleHUS
KaK O BOXHEHMIIIMX MAaTEMaTUYECKUX MOJEIAX, MO3BOJISIIOIINX ONUCHIBATH
Y U3y4aTh Pa3HbIC SBJICHUS OKPY’KAIOIIETO MHUPA;

e (opmupoBaHMe yMeHHUsS pacro3HaBaTh Ha YEPTEkKaX, MOJENAX H B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIlCHUS;

e OBJAJICHHE METOJIaMH PEIICHUS 3aJlay Ha MOCTPOEHUS Ha M300paKeHUSX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmupoBaHHe yYMEHHsS ONEPUPOBATH OCHOBHBIMU TOHATHSIMH O
MHOTOTPaHHUKAX W TeJIaX BpPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJQJCHWE  QITOPUTMAMH  DEIICHWs  OCHOBHBIX  THWUIIOB  3ajad;
dbopMupoBaHUE YMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHBIC
pacCyXKJI€HUsT B XOJ€ PELIEHUs CTEePEOMETPUYECKMX 3aJad W 3a7ad C
MIPAKTUYECKUM COZCPIKAHUEM;

e pa3BHUTHE WHTEJUICKTYaTbHBIX " TBOPUYECKHUX CHOoCOOHOCTEM
OoOydJarommxcs, TMO3HABATCIIbBHOW  aKTUBHOCTH, HCCJIEIO0BATEIHCKAX
YMEHUH, KpUTHIHOCTH MBIIIJICHUS;



e (QopmupoBanue (GyHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBICHUS T'E€OMETPUUYECKUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHbIX >KU3HEHHBIX
CUTyallusIX W TMPU U3YYECHUU APYTUX YYCOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpPMYJIMpPOBATH HMX Ha S3bIKE
TEOMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN ammapaT Uil pelieHUus NPaKTUKO-OPUEHTHUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENHFHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIIFOYEHUE B KYpC
CTEpEOMETPUM B Hauajie €ro u3y4eHWs 3aj7ad, peliaeMblX Ha YpPOBHE
WHTYUTUBHOTO TO3HAHUS, U ONPEACIIEHHBIM 00pa30M OpraHu3oBaHHAasi paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT PAa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIHUPYET MPOTEKaHWE WHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIeMy U3YUCHUIO TIpeaMeTa.

[Ipeanourenue oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOJy OOyYEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IMPEIMETHO-
IPaKTUYECKON AesTEIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Yy
yYalllUXCsd B Kypce€ CTEPEOMETPUM MPOBOAMUTCS 3a CUYET pelleHus 3aJad Ha
CO37aHMEe  MPOCTPAHCTBEHHBIX O00pa3oB W  3a7a4 Ha  ONEpUPOBAHHE
NPOCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAMUTCA C OMOPOW Ha
HATJIAIHOCTh, a OINEpUpoOBaHME oOOpa3oM — B YCIOBUSAX OTBJICYEHHUS OT
HaIJISITHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJJHOTO COIEPKAHUS.

OcHoBHBIE cojepkaTelbHble JUHUU Kypca «['eomerpum» B 10—11 kaccax:
«MHororpanHukn», «IIpsiMble ¥ TJIIOCKOCTH B MPOCTPAHCTBE», «Tena BpaleHus»,
«BeKTopbl 1 KOOPAWHATHI B MPOCTPAHCTBE». POPMUPOBAHUE JIOTHUECKUX YMEHUM
pacrpenensieTcs He TOJbKO M0 COAEPKATENIbHBIM JIMHUSM, HO U IO TOJaM
00y4eHHUs Ha YPOBHE CPEIHEr0 O0IIEro 00pa3oBaHMUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacmpeneln€éHHBIM [0 TrojaM O0O0ydeHwus,
CTPYKTYPHPOBAaHO TakKuM oO0Opa3oM, dYTOOBI OBIIAJICHUE T'COMETPUUECKUMHU
MOHSATHUSAMHU Y HABBIKAMH OCYLIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYyNATEIbHO, C
COOJII0ICHUEM IPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOYAJIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN OOYYaIOUUXCs, PACHIUpSIS H
yriryosisisi €€, 00pa3ysi MPOUYHbIE MHOXKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE

Ha u3yuenne reomerpum orBoautcsa 2 yaca B Henenro B 10 knacce u 1 yac B
Henento B 11 kiacce, Bcero 3a Ba rojia o0yuenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMATUYECKOM TIOCTPOECHUU CTEPEOMETPUH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3auMHOe pacnonokeHue MNpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIINeECs,
napajuleJbHble M CKpeluuMBaroluecs npsMsle. llapamienbHOCTs NOpPSMBIX U
IUIOCKOCTEM B  NPOCTPAHCTBE: MapajylejbHbIE IIPSMbIE B  MPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIOJI MEXAY IpPSAMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM: rapaJijieibHbIC IIJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  TuiockocTed. [Ipocrteiiue mpocTpaHCTBEHHbIE (GUTYpPHI  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapayjieenurne; moCTpOeHUEe CeYSHHIA.

[leprieHAUKYIJISIPHOCTD NMPAMOMN U INIOCKOCTHU: MEPIEHIAUKYIISAPHBIE MPSAMBIE B
IIPOCTPAHCTBE, MPAMBIE IApAJUICIIbHBIE M IEPIEHAUKYJSAPHBIE K IUIOCKOCTH,
IPU3HAK [EPIECHAMKYJSIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O IpsIMOH
NEPHEHIUKYIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJl MEXKAY NPAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroj, JIMHEMHBIM yrojl JBYIPAaHHOIO  yrja.
IlepnieHaUKYJIAp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH 10 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHAUKYJSAPHOCTH  JIBYX
mIockocTen. Teopema 0 TpEX NEPIEHAUKYIAPAX.

MHoOrorpaHHuKu

IloHsAiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPDAHHUKA, BBIITYKIIbIE
Y HEBBIIYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
IIOJTHAst ITIOBEPXHOCTH IIPU3MBI. [lapamtenenunen, IIPSAMOYTOJIbHBIN
napajuleJIenivne; U ero cpoucrsa. llupammpa: n-yronapHas nupamMuaa, rpaHd U
OCHOBaHHE NMUPAMHU/IbI; OOKOBAsI ¥ MOJIHAS IOBEPXHOCTh MUPAMM/JIbI; TPaBUIIbHAS U
yceu€HHas MNHpaMuja. OJIEMEHTbl HOpu3Mbl M nupamuiasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHUKU: TMOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPAaBUJIBHAS NMPaMHUJA; NPaBUIbHAs TPEYroJIbHAS IHMpaMHUIa W TNPABUIBHBIN
teTpa3p; KyO. IlpencraBneHue o NpaBUIBHBIX MHOTIOIPAHHHUKAX: OKTadp,
noxeKa’ap v ukocasap. CeyeHus NprU3Mbl U TUPAMULBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOM,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPHM B  IIHpaMHJIAX, HapaJuIeICHuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BblunciieHne 3l€MEHTOB MHOTIOTPaHHUKOB: péOpa, JMaroHaid, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPHU3MBI,
IUIOIAJAb OCHOBAaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABWIBHOM MHUPAMMIIBI,
TeopemMa o MiIomaau yceu€HHod mnupamunabl. [lonstue o6 o0BEMe. OO0BEM
MAPAaMHUJIBI, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHONMICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEH, 00BEMaMU OT0OHBIX TEJl.

11 KJIACC

TeJia BpaleHus

HunuHaapudeckast MMOBEPXHOCT, obOpazyrorue UTUHAPUICCKON
MOBEPXHOCTH, OCh UHWJIWHIPUYCCKOW TMOBEpXHOCTU. LlumuHap: OCHOBaHUA U
OOKOBasi TOBEPXHOCTh, OOpa3zyroIlas W OCh;, IUIONMIAJb OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroIue KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOU MoBepXHOCTH. KOHyC: OCHOBaHUE M BepIIMHA, 00pa3yromasi
U OCh;, IUIONIaAb OOKOBOM M TIOJTHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
o0OpasyroIiue U BEICOTa; OCHOBAHUS M OOKOBAsi MOBEPXHOCTb.

Cdepa u map: meHTp, paauyc, AUaMETp; TUIOMIAIb MOBEPXHOCTU CReEphl.
B3anmnoe pacnonokenue chepbl U IUIOCKOCTH; KacaTelbHas IJIOCKOCTh K cdepe;
TI0IIA b Cephl.

N3o0paxkenue Te BpallleHHus Ha TUIOCKOCTH. Pa3BépTka MuIMHApa U KOHYCA.

KomOunamun Ten BpamieHUss W MHOTOIPaHHUKOB. MHOTOrpaHHUK,
OMHMCAHHBIK OKOJIO cdephl; chepa, BIHUCaHHAS B MHOTOTPAHHUK, WJIH TEJO
BpAaICHUS.

[Tonsitre 06 06BEMe. OcHOBHBIC CBOMCTBa 00BbEMOB Ten. Teopema 06 00BEME
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OO0bEM 1MIMHIpA,
koHyca. O0BEM mapa u miomaas chepsl.

[Tomo6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIIAISIMHU
MOBEpPXHOCTEHN, 00bEMaMU MOAOOHBIX TEI.

Ceuennsi nwiIMHApa (HapaJiieIbHO M TEPHEHIUKYJSIPHO OCH), CEUYEHUs
KOHyca (mapajuieIbHOE OCHOBAHHUIO U MPOXOSIIEE 4Yepe3 BEPIIHHY), CECYEHUSs
mapa.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bekrop Ha minockocty u B ipocTpaHcTBe. CloXKeHUE U BBIUUTAHUE BEKTOPOB.
YMHOXkeHHEe BEKTOpa Ha 4yucio. Pa3noikeHne BeKTopa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBuno mapamienenunena. PemeHue 3amay, CBS3aHHBIX C
MPUMEHEHUEM TIpaBUJ JAeHcTBUM ¢ BekTtopamu. [IpsMoyronpHas cucrtema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bektopa. [lpocreiimue 3agaun B
KOOpJMHATax. YTroa Mexay BekTopamu. CKalasipHOE MNPOU3BEIECHUE BEKTOPOB.
BblunciieHne yrioB Mexay MNpSIMBIMU U INIOCKOCTAMH. KOOpauHATHO-BEKTOPHBIN
METO/I TIPU PEIICHUH F€OMETPUUYECKUX 3a]1aY.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHHUS MPOTpaMMbl Y4EOHOro mMpeaMeTa
«MareMaTuka» XapakTepu3yTCs:

I'pa:knanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUKA 00YYAIOIIEroCsl KaK aKTUBHOTO
U OTBETCTBEHHOI'O 4YJIE€HA POCCHICKOro OOIecTBa, MPEACTABICHHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SIBIICHHM,
npoleayp TrpaxaaHCKoro ooOmiectBa (BBIOOPHI, ONPOCHI W TMp.), YMEHHEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HMHCTUTYyTAMU B COOTBETCTBUU C UX
GyHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY U HACTOSIIEMY POCCHMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSIM POCCUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIKOJIBI,
K WCTOJIb30BAaHUIO ATHUX JOCTIKCHMH B JIPYTrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOT'0 BOCIIUTAHMSI:

OCO3HAaHUEM JTyXOBHBIX IIEHHOCTEH POCCHUHCKOTO HapoJIa;
c(hOpMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OJTHYECKOTO  IIOBEJICHMS,
CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHHEM JIOCTHKCHUN HAYKH U JIEITCIIbHOCTHIO
y4€HOT0; OCO3HAHHWEM JIMYHOT'O BKJIAJa B IOCTPOCHUE YCTOMYMBOTO Oy XyIIETO.

JcTeTn4YecKoe BOCIUTAHNE:

ACTETUYECKUM OTHOIICHHEM K MHpPY, BKIIOYAs ICTETHUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXICHUN;
BOCIIPUMMYHUBOCTHIO K MATEMaTUUYECKUM acCIleKTaM pa3MuHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMEHHUS TIPUMEHATh MaTeMaTHYeCKHEe 3HAHUA B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIIICHHS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, perynsipHas dbuznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEpILICHCTBOBAHUS, pu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIILHOM
JNEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM ILIEHHOCTH TPYJOIIO0US; MHTEPECOM K
paznuuHbiM  cpepam  NPOodEeCCHOHANIBHOW  JIESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIAaTh OCO3HAHHBIA BHIOOP
Oynymei mnpodeccud U peanu30oBbIBATH COOCTBEHHBIC JKW3HEHHBIC ILIAHBI,



FOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTreMaTH4eCcKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTHKCHUHM BCEH JKU3HM, TOTOBHOCTBHIO K AKTHBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a71a4 MaTeMaTHUEeCKOW HAITPAaBICHHOCTH.

JKOJIOrn4YecKoe BOCIIUTAHUE:

c(hOpPMHPOBAHHOCTBIO AKOJIOTHYCCKON KYJIBTYphl, TOHUMAHHEM BIISHHS
COIMAITEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATHLHOM
Cpembl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX  TMpoOJieM;
OpUEHTAaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’KaroIIeH cpeapl, IUTAHUPOBAHUS TIOCTYNIKOB W OIICHKH UX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPYKAFOIIEH CPEIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TPAaKTHUKW, IOHUMaHHUEM
MaTEMaTUYCCKON HAyKh KaK cQepbl YeIOBEUECKOW JEATCIbHOCTH, 3TaloB ¢
pPa3BUTHS M 3HAYUMOCTH JIII PA3BUTHS IMBWJIM3AIUU; OBJIAJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYEeCKOW KYyJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEIbHOCTD
UHAUBUAYAIBHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIEe pe3yJbTaThl OCBOEHUS MPOTrpamMMbl y4eOHOTO MpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHOIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elicmeUsAMU, YHUBEPCANbHBIMU Pe2YISMUSHBIMU 0eUCBUIMU.

1)  Vwuueepcarvnvie  nosmasamenvnvle  Oeticméus, — obecneuusaom
Gopmuposanue 0A308bIX KOSHUMUBHBIX NPOYECCO8 00yUaruuxcs (oceoenue
Memooo8  NO3HAHUA — OKpyJycaowe2o  mMupa,  NpuMeHeHue  J102UYeCKUx,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayueti).

ba3oBble Jornueckue AecTBUA:

e BBISIBIISITH U XapaKTePU30BATh CYIIECTBEHHBIC MPU3HAKN MATEMATHUYECKUX
O0OBEKTOB, TOHSATUH, OTHOIICHUH MEXAY MOHATUAMH, (HOPMYITHUPOBATH
OTpEeJIeICHNs] ~ TOHSATUH; YCTAHABIMBATH CYIIECTBCHHBIH  TMPU3HAK
KiIaccu(UKaIi, OCHOBaHUS i OOOOIIEHWS W CpaBHEHUS, KPUTCPUH
MIPOBOJIUMOTO aHAJIH3a,;

e BOCHpPUHUMATh, (OPMYIUPOBATH M  MPEOOPA3OBBIBATH  CYXKIICHHUS:
YTBEPAUTEIbHBIC W OTPHUIATEIbHBIC, CIWHUYHBIC, YAaCTHBIE W O0OIINe;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U |
npoTuBopeursi B (DaKkTaxX, MAHHBIX, HAOIIOJACHUSX W YTBEPKICHUSX;



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHUS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNL;

e JieNaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, IAEAYKTHBHBIX H
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUEHUH 110 aHAJIOTUH;

e IPOBOJUTH CaMOCTOATENIbHO JI0Ka3aTeNbCTBa MaTeMaTH4YEeCKUX
yTBEPXACHUN (IPSAMBIE U OT MPOTHBHOTO), BEICTpAaUBaTh apryMEHTAIHIO,
NPUBOANTh TPHUMEPHl M KOHTPIPUMEPHI; OOOCHOBBHIBATH COOCTBEHHBIE
CYXXICHHS U BBIBOJIBL;

e BBIOMpATH crmoco0® penieHUs yuyeOHOW 3azaun (CpaBHUBATH HECKOJIBKO
BapUAHTOB pEIIeHMs, BbHIOMpaTh Hauboyiee MOAXOAUUMNH C Yy4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUER).

Bba3oBble uccienoBaTeabckue 1eiicCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUIM MHCTPYMEHT IMO3HAHMS;
dbopMynHpoBaTh BOMPOCHL, (PUKCUPYIOUIUME MPOTHUBOpPEUHE, MpodIeMy,
yCTaHABIMBaTh HUCKOMOE MW  JaHHOe, (opMupoBaTh  THUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

e IIPOBOJIUTH CaMOCTOSITENIbHO CIUIaHWPOBAHHBIH HKCIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHMIO OCOOEHHOCTEH MaTeMaTHYeCKOTro
o0BbEeKTa, SBJIEHHUSA, MpOLECcCa, BBIABICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HhOPMYIHPOBATH 0OOOILEHUS U BBIBOJIBI 10 PE3yJIbTaTaM
NpOBEAEHHOTO HAOJIIOJIEHUS, MCCIIEOBAHUSA, OLICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJOB M O00OIICHUI;

e IIPOrHO3UMPOBATH BO3MOXKHOE pa3BUTUE Ipoliecca, a TaKkKe BbIIBUTaTh
HPEIIOI0KEHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pabora ¢ ungopmanmeii:

e BBIIBJIATH JeDUUUTH UHDOPMALUU, JAHHBIX, HEOOXOAMMBIX ISl OTBETa
Ha BOIIPOC U JJISl PEeLICHUS 3a4a4u;

e BbHIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THUIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HMH(POPMAIHIO
pa3IMYHBIX BUAOB U (OPM MIPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, IPEACTABIATH €€ B pasNuuHbIX (popmax,
WITIOCTPUPOBATh TPaPUUECKH;

e OIICHUBATH HaAEKHOCTD uH(popmManuu o CaMOCTOSTEIILHO
chOopMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KoMMyHukamuenvle Oelicmeus, — obecneuusarom

cpopmMuposanHocms CoyuanIbHbIX HABLIKOE 00YUATOUWUXCS.

Oowmenne:



BOCHPUHMMATh U (HOPMYIUPOBATh CYXKIEHUS B COOTBETCTBUHM C
YCIIOBUSIMHM U LEISIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M IMUCBMEHHBIX TEKCTAX, 1aBaThb NOSICHEHHsS IO
XOJly pelIeHUs 3aa4l, KOMMEHTHPOBATh MOJYyYEHHBIA pe3yJIbTaT;

B X0JIe 00CY>KJI€HUS 3a/1aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIa€MOIl TEMBI,
npo0OJieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHbIE HA MTOUCK
pElIEHNs; COMOCTaBJISITh CBOU CYXIEHHUS C CYXKICHHSIMH JPYTUX
YYaCTHUKOB JHAJIOra, OOHApYXKMBaTh pa3jiu4yve M CXOACTBO MO3MIMI; B
KOppEKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKEHUS;
OPEACTaBIATh  PE3ydbTaTbl  pElIEHHs  3adauyd,  OKCIEPHUMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIUJICHUS C YUETOM 3aJ1a4 MPE3eHTAIIMU 1 OCOOEHHOCTEN ayAUTOPHH.

CoTpyaHun4ecTBo:

3)

NMOHUMATh W HCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOM U
WHMBUIyaJIbHON pa0OTHI MPU PEIICHUH YUeOHBIX 3aj1a4; MPUHUMATh eI
COBMECTHOU JESATEIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThI, pacrpeaensTh BUAbl padoT, JOrOBapUBAThHCs, 00CYKIATh MPOIECC
U pe3yJbTaT paboThl; 060011aTh MHEHUSI HECKOJIBKUX JIFO/ICH;
y4acTBOBATh B IPYyNNOBBIX (hopMax paboThl (00CYykaeHUsI, 0OMEH MHEHU,
«MO3TOBbI€ IITYPMbl» W WHBIC); BBIIOJHATH CBOI YacTh paOOThl U
KOOPIMHUPOBATh CBOM JEWCTBUS C JPYTMMH YJ€HAaMH KOMAaH/IbI;
OIICHMBATh KAueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYTUPOBAHHBIM YYaCTHUKAMU B3aHUMOICHCTBHSI.

Vuusepcanvnvie  pecynamuensie delicmausl, obecneuusarom

popmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranusanus:

COCTAaBIIATH IJIAH, AITOPUTM PEIICHHUS 3a]]a4H, BBIOUPATh CIIOCO0 perIeHus
C Y4€TOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C yUETOM HOBOU
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMH II03HABAaTCIBHOW peduieKCHM KaK  OCO3HAHUS
COBEPIIAEMBbIX JAECUCTBHM W MBICIUTENIBHBIX MPOILECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTPOJII TIpoliecca H
pe3yabpTaTa pelieHus MaTeEMaTUYEeCKOM 3aa4u;

NPEeABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPH PEUICHUU
3aJlaul, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMACHHBIX OITMOOK, BHISIBIICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBUE pe3yJbTaTa LEJId U YCIOBHUSIM, OOBICHSITH
IIPUYUHBI JTOCTWKEHHSI WIM HENOCTHKECHHUS DPE3YIbTAaTOB ACATEIBHOCTH,
HaXOJUTh OIIKOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NPEJMETHBIE PE3YJIBTATbBI

10 KVIACC

OnepupoBaTh MOHATUIMU: TOUYKA, MPsAMasi, TNIOCKOCTh.

[IpuMeHsTL aKCHOMBI CTEPEOMETPUU U CJCACTBUS W3 HUX TPU PEIICHUU
r€OMETPUYECKUX 3a]1au.

OnepupoBaTh MOHATUSMHU: MTAPATUICIIBHOCTh U EPIEHIUKYISIPHOCTh MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCloOIOKEHUE NPSIMBIX W IJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JBYTPAHHBIA YTOJI, TpaHWU JBYIPAHHOTO YTJa,
pedpo ABYrpaHHOIO yrja; JUHEWHBIA YroJl JABYTPAHHOIO Yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, MPABWIbHBIM MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHUIBI MHOTOTPAHHUKOB (NIHpaMHaa; TpHU3Ma,
IPSAMOYTOJILHBIN TTapajuieNienuIe, Kyo0).

KnaccupunmpoBath ~ MHOTOTpPaHHUKH, BBIOMpas OCHOBaHUS  JUIS
Kiaccupukanuy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOIPAHHUKH; TPABUIHHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrnepupoBaTh MOHATHAMU: CEKYyIIas MIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH IPUHITUIIBI TOCTPOCHHS CEUYSHUM, UCTIONB3YSI METOJI CJICIOB.

Ctpouth C€Ye€HMSI MHOTOTPAHHMKOB METOJIOM  CJICJOB,  BBIMOJHSITH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH W3 PUCYHKOB TMPOCTHIX OOBEMHBIX (UTYp: BHUI
CBEpXY, COOKY, CHU3Y.

PemaTe 3aaun Ha HAX0XKJACHHUE TEOMETPHUUECKUX BEJIWUYHH O 00pasiaM uin
ajqropuTMaM, TIPUMEHSSI HW3BECTHBIE AaHAJUTUYECKHE METOJAbl TPU PEIICHUU
CTaHJIAPTHBIX MaTEMAaTHYECKUX 3aJlad HAa BBHIYUCICHHUE PACCTOSHUN MEXITY IBYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKU [JIO0 IUIOCKOCTH, MEXIY
CKPEIIUBAOITUMUCS TPSIMBIMH.

PemaTte 3a1aun Ha HAXO0XKACHHWE TEOMETPHUUECKHUX BEJIUYMH MO 00pa3iiaM Uiu
aJropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl TPH PEUICHUH
CTAHJAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha BBIYUCICHHE YIJOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY MNPIMOM W IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, JIBYTPaHHBIX YIJIOB.



Beruncnsats 00bEMBI U TIJIOMIAIA MOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nMpaMujia) ¢ TM[puUMEHEHueM (QOopMys; BBIYUCISATH COOTHOIICHUS MEXKIY
IJIOMIA/ISIMU TTIOBEPXHOCTEM, 00BbEMaMU TTOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATUSIMU: CHUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TUIOCKOCTh CUMMETPUU (DUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHGOpPMALUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypaX, MPEJCTABICHHYIO Ha YepTekaxX U
PUCYHKaXx.

[IpumensTs reoMerpuueckue ¢GakThl IS PEIICHUS] CTEPEOMETPUUYECKHUX
3a71a4, MPEAnoiararoluX HECKOJIBKO IaroB PELIEHUs], €CIIA YCIOBUS ITPUMEHEHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensAT, mpoCTEWIIME MPOTPAMMHBIE CPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOaUTE TpPUMEpPHI MATEMATHYECKHUX 3aKOHOMEPHOCTEHM B MPUPOJE H
YKU3HU, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh TMOJIydEHHBIC 3HAHHWS Ha IMPAKTUKE: AHAJIU3UPOBATH PEAIBHBIC
CUTyallUM M IIPUMEHSATh HW3YUYCHHBIE NIOHATHUS B MPOLIECCE IIOUCKA PELICHUS
MaTEeMaTU4YeCKHu C(HOPMYIUPOBAHHOW MPOOJIEMBbI, MOJIETUPOBATh pealIbHbIE
CUTyallUM Ha $3bIKE TE€OMETPUM, MWCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TeOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBA3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh MOHATUAMH: UUIUHAPUYECKAs TOBEPXHOCTh, O0pa3yroliue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIWHAP;,  KOHHYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUIECKO OBEPXHOCTH, KOHYC; cheprudecKkas MOBEPXHOCTb.

PacnioznaBaTh Tena BpamieHus (MUJIXHIP, KOHYC, cdepa u map).

OOBICHATH CLIOCOOBI MOTYYESHUS TEJI BPAICHUS.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBaHUE IIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Boraucnare  00BEMBI M IIIOMIAAM  TIOBEPXHOCTEW  Telm  BpalieHus,
FEOMETPUYECKUX T C IPUMEHEHUEM (HOPMYIL.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAaHHUK, BIHCAHHBIK B chepy u
OMMCAaHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIICHMS.

BbiuucnsaTh COOTHOUIEHUS MEXAY IUIOMIAJIMH MOBEPXHOCTEH M 00bEMaMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (QUTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BrinonHsATh (BBIHOCHBIE) TJIOCKUE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 00bEMHBIX
dburyp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekath, HHTEPNPETUPOBATH U MPEOOPa3OBBIBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypaX, MPEJCTABICHHYIO Ha YepTekaxX U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BpInoiHATE JEUCTBHUS CJHOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOEHUSI BEKTOPa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIa/1af0T.

[TpuMeHsTh TpaBUIIO NapajliesienuIeaa.

OnepupoBaTh NOHATHSIMHU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOpA, YIroJl MEXKIY
BEKTOpPaMHM, CKAISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxoauth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJsIpHOE IMPOMU3BEACHUE, paCKIaAbIBaTh BEKTOP MO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh MJIOCKOCTh YPABHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

[IpumensTe reomeTpuueckue (aKThl ISl PEIICHHS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJaramlinX HECKOJIbKO IIaroB PEIIEHUs, €CIN YCIOBUS IPUMEHEHHUS
3a/1aHbI B IBHOH (hopme.

Pemate mpocreiiiine reoMeTpUYECKHE 3a/laud Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€NbCTBO MATEMATHYECKUX OTHOLIEHUH H
HAXOXKJCHUE TEOMETPUUYECKUX BEITMYNH M0 00pa3iaM Wil alropuTMam, IpUMEHss
M3BECTHBIE METO/IbI ITPY PELICHUU CTaHAAPTHBIX MaTEMaTUUECKUX 3a1ad.

[IpumeHaT, mpocTeiiMe NPOrpaMMHBIE  CPEACTBA W JIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PELICHUU CTEPEOMETPUUECKUX 3a1a4.

[IprBOAMTE TpUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B MPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IprMeHATh MOTYy4YEHHBIC 3HAHUS Ha IPAKTUKE: aHAIU3UPOBATH pEalbHbIC
CUTyallUM W IIPUMEHSATh HM3YUYCHHBIE TOHATHS B MPOLECCE IMOUCKA PEUICHUS
MaTeMaTu4eckd C(HOpMYyJTUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PpPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, WCCIEA0BATh IOCTPOCHHBIE MOJEIU C
HCIIOJIb30BaHUEM F€OMETPUUYECKUX MOHATHI U TEOPEM, amnmnapara aireOphl; pemarhb
MPAKTUYECKUE 3a]1a4d, CBA3AHHBIE C HAX0XKJIECHUEM F€OMETPUUECKUX BEJTUUMH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne /it HaumeHoBaHue pa3jiejioB U TeM KosimyecTBo yacoB DieKTpoHHbIE (LUPPOBDIE)
NPOrpaMMblI Bcero o0pa3oBaTesbHbIEe pecypchl
1 BBenenue B cTepeoMeTpuio 10
5 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12
[MapannenbHOCTh IPSIMBIX M TIIOCKOCTEH
3 HepneHnmiynﬂpHocn) MPSIMBIX U 12
TUTOCKOCTEH
4 Yrusl MeXy NPSMBIMU U IUIOCKOCTSAMHU 10
5 MHororpaHHUKH 11
6 OO6BEMBI MHOTOTPAaHHUKOB
7 IloBTOpEHUE: ceyeHus, pacCTOSTHUS U YIJIbI
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

Ne i/t

KoandecTBO 9acoB

Bcero

duexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

Tena Bpaiienus 12
O0bEMBI TEN 5
BekTops! 1 KOOpWHATHI B 10
MIPOCTPAHCTBE
[ToBTOpenue, o6o0IIEHNE, 5
CUCTeMAaTH3aIis 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunyecTBo 4acoB

Bcero

Jara
HU3yUYeHHs

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

JlomostHuTEIBHAS
uHpopManus

OCHOBHBIE ITOHSITUI CTCPCOMETPHH: TOUKA,
npsiMasi, INIOCKOCTh, TPOCTpaHcTBO. [IpaBmia
M300pakeHUsS Ha PUCYHKAX: U300pakeHHUS
HHOCKOCTeﬁ, nmapaijiCJIbHBIX IMMPAMBIX
(0Tpe3KoB), cepeMHbI OTPE3Ka

IlonsTHs: MEPECCKAOIHNECH IIIIOCKOCTH,
nepeCcCKarommecs npsamas U Mmi0CKOCThb

IlonsTus: MEPECCKAOIHNECH IIIIOCKOCTH,
nepeceKarommecs npsamMas 1 MiI0CKOCThb

3HaKOMCTBO C MHOI'OrpaHHUKaMHU,
I/I306pa}K€HI/IC MHOI'OI'PaHHHUKOB Ha
PUCYHKaX, Ha IIPOCKIHMOHHBIX YEPTEKAX

HavanbsHbie cBeieHus 0 KyOe u nupamue,
ux pa3Béptku u Mojenu. CeueHus
MHOTOTpaHHUKOB

HauanbHble cBefieHUs 0 KyOe U mupamue,
nx pa3BepTku U Mojenu. CeueHus
MHOTOI'PaHHUKOB

[TousiTHE 00 AKCHOMATHYCCKOM MMOCTPOCHUUN
CTCPCOMCTPHUU: AKCUOMBI CTCPCOMCTPHUU U
CICACTBUA U3 HUX




[TonaTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUH

8 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX
[TonaTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUH

9 CTEpPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX
[TonsiTHe 06 aKCMOMaTUYECKOM MTOCTPOCHUHU

10 CTEpPEOMETPUU: AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX
B3anMHOe pacnosioxkeHue npsIMbIX B

11 IIPOCTPAHCTBE: MEPECEKAIOIINECS,
napajuleNibHble U CKpPEIIUBaIOIINecs IpsIMble
[TapanneabHOCTh NPSMBIX U TJIOCKOCTEN B

12 IIPOCTPAHCTBE: MapaslIe/IbHbIE IPSIMbIE B
IIPOCTPAHCTBE; MapaIeIbHOCTb TPEX
IPSIMBIX
[TapannenbHOCTh NPAMBIX M IIOCKOCTEH B

13 npoctpaHcTe: [lapannensHocTs IpsMol U
IJIOCKOCTH

14 VYTiBl ¢ cOHanpaBJIeHHBIMU CTOPOHAMU

15 Yroa Mex Iy IpsIMbIMU B IPOCTPAHCTBE

16 Yroa Mex Iy IpsIMbIMU B IPOCTPAHCTBE

17 [TapannenbHOCTh IIIOCKOCTEH:
NapajuleNIbHbIE MIIOCKOCTH

18 CaolicTBa napayuIeIbHBIX TNIOCKOCTEN

19 [Ipocreiinye mpocTpaHCTBEHHBIE PUTYpHI HA
IUTOCKOCTH: TETPasdAp, KyO, mapasuienenumnes

20 IlocTpoenue ceuenunii




21

[ToctpoeHue ceuenuit

KonTponbHas padota no teme "[Ipsimbie u

22 IJIOCKOCTH B TIpocTpaHcTBe. [lapamnensHocTh
MPSIMBIX U IJIOCKOCTEHN"

23 [lepneH MKy ISAPHOCTD NPSAMOU U IJIOCKOCTH:
MEPIEeHIUKYJISIPHBIE NIPSMBIE B IPOCTPAHCTBE

24 [IpsimMble mapayenbHbIe U
MEPIEeHIUKYIJISIPHBIE K TJIOCKOCTH

o5 [IpsimMble mapaienbHbIe U
MEePIEeHIUKYIISIPHBIE K TJIOCKOCTH

26 [Ipu3Hak nepneHauKyJISIPHOCTH IPSIMOM U
IJI0CKOCTH

97 [Ipu3Hak neprneHauKyIIPHOCTH PSIMON U
IIJIOCKOCTH

28 Teopema o mpsiMOi EPICHANKYISIPHOM
IIJIOCKOCTH

29 Teopema o mpsiMOi EPICHANKYISIPHOM
IIJIOCKOCTH

30 Teopema o mpsiMOi EPIEHANKYISIPHOM
IIJIOCKOCTH
[lepnenauKyIsip U HAKIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT
MPsIMOM 710 MIJIOCKOCTH
[lepnieHIuKyIIp M HAKJIOHHBIE: PACCTOSTHUE

32 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
MIPSIMOM 10 IJIIOCKOCTH

33 [lepneHIuKyIsp ¥ HAKJIOHHBIE: PACCTOSTHUE

OT TOYKHU OO INIOCKOCTH, PACCTOSIHHUEC OT




HPSIMOM 10 IIJIOCKOCTH

[lepnenuKyIsip U HAKJIOHHBIE: PACCTOSIHUE

34 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT
HPSIMOM 10 IIJIOCKOCTH

35 VYTIBl B IPOCTPAHCTBE: YTOJl MEXAY MPSAMO
Y TJIOCKOCTBIO

36 JIByrpaHHbIN yroJi, TMHEUHBIN yroJ
JIBYTPAHHOTO yTJia

37 JIByrpaHHBIN yroJi, TUHEHHBIN yroil
JIBYTPAHHOTO yTJia

38 [TepieHAMKYASAPHOCTD MIIOCKOCTEMN: MPU3HAK
MEePIEHIUKYISIPHOCTU JIBYX IUIOCKOCTEH

39 [TeprieHAMKYASAPHOCTD MIIOCKOCTEMN: MPU3HAK
MEePIEeHIUKYISIPHOCTH IBYX MIOCKOCTEH

40 [TeprieHAMKYASAPHOCTD MIIOCKOCTEMN: MPU3HAK
MEePIEeHIUKYISIPHOCTH IBYX MIOCKOCTEH

41 Teopema o TpEX mepHeHANKYISIPax

42 Teopema o TpEX mepneHIUKYISIPax

43 Teopema o TpEX mepHeHANKYISIPax
KonTponbHas pabora no temam

44 "[leprieHIUKYASIPHOCTD NPAMBIX U
mockocTe" u "Yribel MeXly IpsIMbIMUA U
IJI0CKOCTSIMU"
[loHsiTHE MHOTOTrpaHHUKA, OCHOBHBIE

45 3JIEMEHThl MHOTOTPaHHUKA, BBIITYKJIIbIE 1
HEBBIITYKJIbIE MHOTOTPaHHUKH; Pa3BEPTKA
MHOTOTpaHHUKA

46 [Ipusma: n-yronpHas npu3ma; rpaHu U




OCHOBAHUS IIPU3MBI; IIPsIMasi U HAaKJIOHHAs
pU3MbI; OOKOBAs U TOJHAS IOBEPXHOCTh
IIPU3MBI

47

[Tapamrenenunen, TpsIMOYIrOJbHBIN
napajulesIeuIe]l ¥ ero CBOMcTBa

48

[Inpamuia: N-yroypHast NMpaMuIa, TPaHu U
OCHOBaHUE NHpaMu/ibl; O0KOBas U MOJHAS
IIOBEPXHOCTh ITUPAMU/JIbI; IIPAaBUIIbHAS U
yceu€HHas nmupaMuaa

49

[IpaBubHBIE MHOTOIPAHHUKHU: TTOHSITHE
MPaBUJIBHOIO MHOTOTPaHHUKA; MPaBUIIbHAS
Mpu3Ma 1 npaBujibHas MUPaMHUIa;
MIpaBUJIbHAS TPEYTOJIbHAS IUPaMUAA U
IIPABUIIBHBIN TE€Tpadp; KyO

50

[IpencraBneHue o MpaBUILHBIX
MHOTOTpaHHUKAX: OKTadp, J0JICKAdIP U
HUKOCadIP.

o1

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIbHO TOYKH, IPSMOM, TNIOCKOCTH.
DneMEeHTbl CHMMETPUHN B TUPAMUIAX,
napajuiefienuneax, npaBuibHbIX
MHOTOTpaHHUKAX

52

Bbluncienue 331eMEeHTOB MHOIOIPAHHUKOB:
pEOpa, AMaroHanu, yrisl

53

[Tnomans OOKOBOI MOBEPXHOCTH U TOJIHOM
ITOBEPXHOCTH IMPSAMOM IIPU3MBI, ILIOIIAb
OCHOBaHHUH, TeopemMa 0 OOKOBOI
IIOBEPXHOCTH MPSAMOM IIPU3MBI




[Tnomans OOKOBOI MOBEPXHOCTH U
ITOBCPXHOCTHU HpaBHJ’IbHOﬁ nupamMmubl,

>4 TEOpeMa O IJIOMA I OOKOBOH MOBEPXHOCTH L
YCEUEHHOU MUPaMU/IbI
55 KonrponsHas pabora o teme 1
"MHororpaHHuKu"
56 [TonsaTne 06 00BEMeE 1
o7 O06BEM nupamMuibl 1
58 O0BEM mupamu I 1
59 O0BEM mUpamMuIBI 1
60 O0BEM mUpamMuIBI 1
61 OOBEM TTPU3MBI 1
62 O06BEM TTPU3MBI 1
63 O06BEM TTPU3MBI 1
64 Kontponbras padota o teme "O0bEMBI 1
MHOTOI'PaHHUKOB"
[ToBTOpEeHuUe, 0600IIEHNE CHCTEeMaTH3aITUS
65 3HaHu#. [locTtpoeHue ceueHuii B 1
MHOTOI'PaHHUKE
[ToBTOpeHue, 0000IICHNE CHCTEMATH3AIUS
3HaHUH. BbIYKCIICHNE PACCTOSIHHIA: MEXTY
66 JIBYMs TOYKaMH, OT TOYKHU A0 IPSIMOH, OT 1
TOYKH JI0 TJIOCKOCTH, MEKIY
CKPELIMBAIOIIUMUCS MPSIMBIMU
67 Htoroas KoHTpoJbHas paboTa 1
IToBTOpenue, 0000IIeHNE CUCTEMATH3AIUS
68 3HaHMN. Bpruncnenue yrios: MexIy 1

CKpCUIMBAOIHUMUCS ITPAMBIMHA, MCIKIAY




HpSIMOﬁ " INIOCKOCTBIO, IBYI'PAHHBIX YI'JIOB,

YTJI0B MCKAY IJIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68




11 KVIACC

Ne i/t

Tema ypoka

KoandecTBO 9acoB

Bcero

Jara
HU3ydeHus

DJIEeKTPOHHbIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

JlomostHuTEIBHAS
uHpopManus

Cdepa u map: neHTp, paauyc, JuameTp;
IJIOMIA/Ib MIOBEPXHOCTH CHephl

Bsaumnoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momanb cheps

N3obpakenue cdepsl, 1mapa Ha MIOCKOCTH.
CedeHus mapa

[Hunmuaapudeckas TOBEPXHOCTH,
oOpa3zyromue MHIHHIPUIECKOM
MOBEPXHOCTH, OCh IIHITMHIPUYCCKON
MMOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBast
MIOBEPXHOCTb, 00pa3yollas U 0Ch; IJIOMAIb
OOKOBOM M MOJHOM MOBEPXHOCTH

N306paxenne nuauHapa Ha MIOCKOCTH.
Pa3Béprka nununapa. CedeHus HUIHHIPA
(TJIOCKOCTBI0, MapaIlIeIbHON HITH
MEePIEeHIUKYISIPHON OCH IHIIUHAPA)

Konunyeckasi moBepXHOCTh, 00pazyroniue
KOHHMYECKOW MOBEPXHOCTH, OCh M BEPIIMHA
KOHHMYECKOU IMOBEPXHOCTH

KOHYCZ OCHOBAHUC U BCPIINHA,




o0pasyroias U 0Cb; IUIONalb OOKOBOH U
IIOJTHOM ITOBEPXHOCTH

YcedéHHBIN KOHYC: 00pa3yroIne U BBICOTA,

o OCHOBaHUs U OOKOBasi TOBEPXHOCTh
N3o6pakeHne KOHyca Ha IIOCKOCTH.

10 Pa3BépTka konyca. CeueHust KOHyca
(TUIOCKOCTHIO, TAPATIJICIHHOW OCHOBAHUIO, U
TIJIOCKOCTBIO, TIPOXOJISIIEH Yepe3 BEPIINHY)

11 KomOuHnanums Ten BpamieHus u
MHOTOTPaHHUKOB
MHororpaHHHK, ONMCaHHBIA OKOJIO cepsl;

12 cdepa, BIIMCaHHAs] B MHOTOTPAHHUK WU B
TEJIO BpallleHus

13 [Tonsitue 06 06béMe. OCHOBHBIE CBOWCTBA
00BEMOB TN

14 O06bEM IUIMHApA, KOHYCa

15 O06bEM 11apa 1 momaas chepsl
[Tono6HbIe Tena B MPOCTPAHCTBE.

16 CoOTHOIICHHS MEXKTy TUTOIIAISIMHU
MOBEPXHOCTEH, 00BEMaMH MOAOOHBIX TEI

17 KontponbHas padota o temam "Tema
BpamieHus" u "O0bemsbl Ten"

18 BekTop Ha MI0CKOCTH U B MPOCTPAHCTBE

19 CrnoxeHue ¥ BBIYUTaHHE BEKTOPOB

20 YMHOK€EHNE BEKTOpa Ha YHCIIO
PasnoxeHne BEKTOpa 10 TPEM

21 HEKOMIUTaHApHBIM BekTopam. [IpaBumno

apajiiejcnuicaa




22

Pemenne 3ama4, CBSI3aHHBIX C
IIPUMEHEHHUEM MIPABUJI JEUCTBUN C
BEKTOPAMH

23

[IpsimoyromnpHas cucreMa KOOpAUHAT B
npocrpanctse. KoopauHarel BekTopa.
[Ipocreiimme 3aga4n B KOOpAMHATAX

24

VYron mexay Bekropamu. CkajspHoe
MIPOU3BEICHUE BEKTOPOB

25

Beruncnenue yrioB Mex 1y IpsIMbIMU U
IIJIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBIN METOA NPU
pEeLIEHNN TEOMETPUYECKUX 3a]1a4

27

KontponbHas padota o Teme "BekTopsl u
KOOpJMHATHI B MPOCTPaHCTBE"

28

[ToBTOpeHue, 0600IIEHNE 1
cucreMarusanus 3Haguii. OCHOBHEBIE
¢urypsl, GpakThl, TEOPEMBI Kypca
IJIAHUMETPUU

29

[ToBTOpEeHUE, 0600IIEHNE U
cucreMmarusanus 3HaHuii. OCHOBHbIE
¢burypsl, hakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

30

[ToBTOpEeHUE, 0600IIEHNE 1
cHCTEMAaTU3aIMs 3HaHUH. 3a1aun
TJIAHUMETPUHU ¥ METO/IbI X PELICHUS

31

[ToBTOpEeHue, 06001IIeHNE U
cucTeMaTH3alus 3HaHUH. 3a1aun
TUTAHUMETPUH U METOJIbI UX PEIICHHUSI




[ToBTOpEeHue, 0600ImEeHNE U

39 cucremaru3anus 3HaHuii. OCHOBHBIE 1
¢burypsl, hakThl, TEOPEMBI Kypca
CTepeOMETPUH

33 Hrorosas KoHTpoJbHAS padoTa 1

34 [ToBTOpEHue, 06001IeHNE U 1
CHCTeMaTH3allMs 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* Maremaruka: anre6pa 1 Hayana MaTeMaTHYECKOr0 aHalln3a, FEOMETPUSI.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3oB B.®., Kagomues C.b. u

apyrue, AkunonepHoe oomectBo «M3narensctBo «IIpocemenne»

METOANUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HacronbHas kaura yuurens marematuku. M.: OOO «3natensctBo ACT»:
000

«3narenbcTBO ACTpPEIbY.

COopHUK HOPMATUBHBIX TOKYMEHTOB. MaTeMatuka. deepaibHblii KOMITOHEHT
rocyJapcTBeHHOro cTanaapTa. denepanbHplii 0a3ucHBIN T1aH. COCTaBUTENH:
2.

Huernpo, A.I'. Apkanses, - M,: [Ipoda.

Coopnuk "[Iporpammsr 11 00111€00pa30BaTEIBHBIX MIKOJ, THMHA3HH, JINIICEB:
Marematuka. 5-11 ki1.”/ Coct. I''M.Ky3nenosa, H.I'. Munatok. — 3-e usn.,
crepeortur.- M. [Ipoda.

Metoaudeckne peKoMeHaluu K yueOHukaM MmateMatuku juist 10-11 kinaccos,
KypHal «MareMaTrka B IIIKOJIEY.

Bb.I'. 3uB. Jlunaktuyeckue MaTepuaisl o reomerpuu s 11 kimacca. — M.
[Ipocsemienue.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

http://www.mccme.ru , http://window.edu.ru , http://www.edu.ru ,
http://www.school.edu.ru,

http://school - collection.edu.ru/collection/matematika/ ,
http://www.mathematics.ru ,

http://www.marh.ru , http://www.bymath.net , http://matematiku.ru ,
http://school.msu.ru ,

http://festival.1september.ru , https://learningapps.org/4470596 , Uudoypok,
KOIIWJIKA YPOKOB
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