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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yudeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kmaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaH/IapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TNPEHBABIIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus mporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIIETCHIIUSIMU,
COCTABJISIIOIIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00Opa3oBaHUs,
IEJTOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO W IO3HABATEJIBHOTO Pa3BUTHUSA
JUYHOCTH O0YyYaromMnXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOIEero
oOpa3oBaHMsI OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAaNpeIMETHBIX U
IPEAMETHBIX PE3YJIBTATOB OOYYEHHS] T€OMETPUU B HAIPABICHUU JUYHOCTHOIO
pa3BuTUsa oOyuaronuxcs, GopMupoBaHUs (DPYHKIMOHATBLHOW MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX Y4eOHbIX NUCUUIUIMH. Pa3zBuTue y oOydaromuxcs
IIPaBUJIBHBIX IPENCTABICHUA O CYIIHOCTH U IPOUCXOKIECHUU TI'€OMETPUUYECKUX
a0CTpaKIMii, COOTHOIIEHHH PEATbHOIO0 M HACAIBHOIO, XapaKTepe OTPaKeHUs
MAaTEMATUYECKON HAyKOW SBJICHUWA M TPOLECCOB PEATBHONO MHPA, MECTE
Tr€OMETPUHU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJIEITMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIJICHUS, HEOOXOAMMBIX s aJanTaludd B
COBPEMEHHOM OOIIECTBE.

['eomeTtpust siBAsieTCss OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEAHETO
obmero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMsI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOW HAIPaBJIEHHOCTH, TaK U TyMaHUTapHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHHH OOYYaroIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BBIIBUTaTh M ONpPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS MPU PEIICHHH 3aJa4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHMalbHOro ObITHs, (Qopma
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEHNIHOTO MO3HAHUS M AKTHBHOTO
npeobpazoBaHus  AeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHAET pa3Hble BUABI y4E€OHOM M TPYIOBON N1E€ATEIHLHOCTH,



SBJIICTCSI OJHUM W3 TPO(PECCHOHATBHO BAKHBIX KAdeCTB, MOITOMY aKTyallbHA
3amada (opmMupoBaHHS y OOYyYarONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUIEHUS — CYIIECTBEHHOTO KOMITIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAIIPaBJICHUSIM.

[leas ocBoeHust mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 06azoBoM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  0OeCledYeHHe  BO3MOXKHOCTH  MPHOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TIE€OMETPUYECKUX 3HaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOJIOJKEHUsT 00pa30oBaHus
MO CTIEIHAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TNIpeIHA3HA4YCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAUYNTEIBHBIX 3aTPyTHCHHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. TakuMm oOpa3zoM, oOydaromiygecss Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKoOi TEOMETPHUM ¢ HEOOXOAMMBIC ISl JKU3HU B COBPEMCHHOM
obmiectBe. Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTh HM3YYUTh TE€OMETpPHIO Ooee
r1y0OKO, €ciii B JajbHEWIIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHMSX B MPOGECCUOHAITBHON JESTEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI TMPOTpaMMbl  OOECIIEUMBACTCA PpEIICHUEM
COOTBETCTBYIOIIMUX  3amad. [IpHOpMTETHBRIMH 3aJa4aMH  OCBOEHHUS  Kypca
«I"'eometpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTcs:

e (opmMupoBaHuEe mNpEACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHKE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIINX MAaTeMAaTHUYECKUX MOJENSIX, ITO3BOJISIONMIUX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPYKAIOMIETO MUPA,;

e (opmupoBaHme yMeHHs pacro3HaBaTh Ha YEPTEkKax, MOJICISIX U B
peaTbHOM MHUPE MHOTOTPAHHHUKH U TeJla BpaICHUS;

e OBJAJCHHEC METOJAMH PEIICHHS 3a/1ad Ha TOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHME yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHATHSMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJNTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS  TPOBOJIWUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC
pacCyXJIeHUs B XOJIe¢ PEILIEHUs CTEPEOMETPUYECKUX 3a7ady U 3a7ad C
MIPAKTUYECKUM COJCP’KAHUEM;

e pa3BUTHE  HWHTCIUICKTYyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OoOydJarommMxcsi, IMO3HABAaTEIBLHOW  aKTUBHOCTH,  HCCIEAOBATEIIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIICHNUS;



e (opmupoBanue (byHKIIMOHATBLHOM rPaMOTHOCTH, pEJIEeBaHTHOM
FEOMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TIPU W3YYEHUU JIPYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMynupoBaTh HX Ha SA3bIKE
TEOMETPUHU U CO37aBaTh F'€OMETPHUECKHE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI amnmapar sl PElIeHHs] NPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYYEHHBIE PE3YJIbTaThI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HA4aJle €ro H3y4deHWs 3a]ad, peIIaeMblX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPEEIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO IIPEAMETA.

[Ipeanourenue oTAAETCS HAISAHO-KOHCTPYKTUBHOMY METOYy OOYy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yYallUXcsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET peuleHus 3a7ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB W  3ajJjad Ha  ONEpPUPOBaHUE
POCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue oOpa3a TPOBOJUTCS € ONOPOM Ha
HaIJISIIHOCTh, a OIIEpUpPOBaHUE 00pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE copeprkarelibHble TuHUN Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenensieTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHUSM, HO M MO ToJaM
oOy4YeHHs Ha YPOBHE CpeIHEro 001iero oopa3oBaHusl.

Conepxxanne o0Opa3oBaHHUs, COOTBETCTBYIOLIEE MNMPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacopenefl€éHHbIM [0 rojaaM oOOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o0Opa3oM, 4YTOOBI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHSATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEA0BATENILHO U MOCTYIATEIbHO, C
COOJII0ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0O CHUCTEMY T€OMETPUUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasysi MpOYHble MHO>KECTBEHHbIE CBSA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reometpun oTBOAUTCS 2 4aca B Henelnmo B 10 kitacce u 1 yac B
Henenmo B 11 kmacce, Bcero 3a Ba roga ooydenust - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM TMOCTPOCHUU CTEPEOMETPHHU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
MapajyieIbHbIE W CKpeluBarommecs npsMbele. [lapamiensHOCTh NPSMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: IAPAJUICIIBHBIE MpPSIMBIE B  IPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUICIBHOCTh MPAMON U IUIOCKOCTU. YTIIBL C
COHAIIPABJICHHBIMU CTOPOHAMH; YIOJd MEXAY NpsIMbIMU B TPOCTPAHCTBE.
[TapaienbHOCTH IJIOCKOCTEM: napaiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUIockocTel. [lpocTeiline mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesenune; IoCTPOCHUE CEUEHU.

[lepneHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MIPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISAPHbIE K IUIOCKOCTH,
MPU3HAK MEPHNEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NPsSIMOM
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOIO  yIJIa.
[lepnieHaAUKYIJISIP ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TIJIOCKOCTEH: MOPU3HAK  MEPHEHAUKYIAPHOCTH  JIBYX
IockocTer. TeopeMa o TpEX MepreHINKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKH; pa3BEPTKa MHOTOrpanHuka. [Ipu3ma: n-yronpHas
NpU3Ma; paHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA MTOBEPXHOCTh MIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajieJienune]; U ero cpoucrtsa. [lupamupa: n-yronpHas nupamuja, TpaHd |
OCHOBaHHUE MUPAMUIbl, OOKOBAs U MOJHAS IOBEPXHOCTh MUPAMUIBI;, PABUIbLHAS U
yceu€HHasg MnupaMuaa. OIJEMEHThl Tpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3Ma U
MpaBUWIbHAS TNHPAMUJA; NPaBWIbHAA TPEYrojbHAs NUPAMHUIA W TMPABUIBHBIN
teTpasdap; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadip U ukocadap. CeueHus Npu3Mbl M TUPaMUIbI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETpUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.



Beruncnenne 9J€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U IOBEPXHOCTU MPABUIBLHON MUPAMUJIBL,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [lonstue o0 o0BéMe. OO0BEM
MAPAMU/IbI, TPU3MBI.

[Tomo6upie Tena B mpocTtpaHcTBe. COOTHONIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KVIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, o0Opazyrolue HAIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zywolias MU OCh; IUIONMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTU. KOoHyC: oCHOBaHME U BepilinHa, 0Opa3yromias
U OCb, IUIOMaJb OOKOBOM U TOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: neHTp, paauyc, IUaMeTp; IJIOMATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnonoxxenue chepsl U MIIOCKOCTH; KacaTeslbHas MIOCKOCTh K cdepe;
I01aab chephl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka LMIMHIpa U KOHYCA.

KoMOuHanun Tenm BpalieHHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpalleHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 00 00béEMeE
NPsIMOYTOJILHOTO TMapajuienienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 1apa u mIomasab chepsl.

[Tomo6ueie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIOIMIAISIMHA
MOBEPXHOCTEHN, 00BEMaMU MTOJOOHBIX TE.

Ceuenus mwiMHApa (MapaJyiebHO M TEPHEHIUKYJISIPHO OCH), CEUCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUs
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miI0cKoCcTH U B pocTpaHcTBe. CI0KEeHNE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PelieHwe 3anay, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBUJI JACUCTBHM € Bekropamu. lIpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreitmme 3amaun B
KOOpJIMHATax. YTroa Mexay BekTopaMu. CKajasipHOE MPOU3BEIIEHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MpsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOI'O 4YJ€Ha POCCHUHCKOr0 OOHIECTBA, MPEACTABICHHEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAaHUIO ATUX JOCTIXKEHUW B JIPYTHX HayKaxX, TEXHOJOTUsX, chepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTUYECKOTO  TMOBEIACHUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKH U JIESITETbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYECKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKICHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM aCTIEKTaM Pa3JIMYHBIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
MHTEepecax 30pOBOro M 06€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ MHUTaHKE, COATAHCUPOBAHHBIM PEKUM 3aHATUU U

OT/bIXa, peryJspHas busnueckas aKTUBHOCTb); ¢bu3nUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CIIOPTUBHO-03J0POBUTEIBHOM
JEATEIbHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
pasnuuHbIM  cepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpLIaTh OCO3HAHHBIM BBHIOOP
Oynymeir mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEW JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHIECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO DIKOJIOTHYECKOH KYJIBTYPHI, TMOHUMAHUEM BIUSHUS
COIMAJIBHO-D)KOHOMHYECKUX TIPOIIECCOB HA COCTOSHUE MPUPOTHON U CONUATBLHOU
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOieM;
OpUCHTAIMel Ha MPUMEHCHHE MAaTeMAaTHUECKUX 3HAHWM i1 PEIIeHUS 3aaad B
o0NacTh OKpyKalmleld cpeapl, IUIAHUPOBAHHUS IMOCTYIKOB H OIIGHKH UX
BO3MOYKHBIX MTOCJIEICTBUM JIJIsI OKPYKAIOLIEH Cpeibl.

IleHHOCTH HAYYHOTO IO3HAHMS:

c(OpPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUECKOW JESITeIbHOCTH, ATarloB €€
pa3BUTHS M 3HAYUMOCTH Ui PA3BUTHs [MBUIM3AIMN; OBJAJEHUEM S3BIKOM
MaTeMaTHKH W MaTEeMaTHYECKOH KYJIbTYypOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTrpaMMbl y4eOHOTO mpeamera
«MaremaTuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuusepcanvhvie  no3nasamenvHuvle  Oelicmeus,  0becneyu8arom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuxcs (oceoeHue
Memo008  NO3HAHUA ~ OKpYJCaAwe2o  Mupa;  npumMeHeHue  J102U4ecKux,
ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue qeicTBus:

e BBIABIISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATHAMHU, (OPMYIHPOBATH
OMpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIUpOBaTH W  MPEOOPa30OBHIBATH  CYKICHUS:
yTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AMHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemyiaraTh  KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCIIOIH30BAHWEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e IPOBOJUTH CaMOCTOATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
NPUBOJUTH TIPUMEPHI M KOHTPIPUMEPHI, 0OOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJbL;

e BBIOMpaTh cHoco0 pemieHUs ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpATh Hauboiee MNOAXOAANIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

ba3oBble uccienoBaTebcKue 1eiCTBUS:

e HCIIOJB30BAaTh BOIPOCH KaK MCCIEAOBATENLCKUN MHCTPYMEHT MO3HAHUS;
dbopmyaupoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MpoOIemy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN OKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
O0OBEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

e BBIABJIATH JACPUIUTH HHPOPMAINH, NAHHBIX, HEOOXOAUMBIX JUIsl OTBETA
Ha BOIIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh HWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUPOBaTh MHGOPMAIIHIO, TIPEJICTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopMauu 1o CaMOCTOSITEIIEHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYyHUKAmMUGHble  Oelcmeus, 0Oecnevusarom

chopMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUUXCHL.

OO0menne:



BOCIIpUHUMATh U (GOPMYIHUPOBATh CYXKICHHSI B COOTBETCTBUU C
YCIIOBHUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pellIeHus 3a7jaul, KOMMEHTHPOBATh IMOTY4YEHHbBIN pPe3ybTarT;

B X0/ 00CYKIEHU 3a7]aBaTh BOIPOCHI 110 CYIIECTBY 00CYXK1a€MOM TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC Ha MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle€ U CXOJCTBO IMO3HULUMN; B
KOPPEKTHOU Gopme popMyIupoBaTh pa3HOIIACUs, CBOM BO3PAKECHMUS;
IPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4yd,  SKCIEPUMEHTAa,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYyaTbHON pabOThI MPU PEIICHUH YUEOHBIX 33/1a4; TPUHUMATH IIETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pactipeieNIATh BUABI PabOT, TOTOBapUBAThLCS, 00CYKIATh MPOIIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CyXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH WICHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

Vuusepcanonvie  pezynamuenvle  Oelicmeus, obecneuusaom

G opmuposanue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]a4l, BEIOUPATh CIIOCO0 pelIeHHs
C YYETOM MUMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELIECHUN C YYETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb:

BJIAJECTh HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEpUIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII Ipolecca M
pe3yapTara peleHnss MaTEMaTHIECKOM 3a/1a4u;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IIPH DPEIICHHUH
3a/layd, BHOCHUTb KOPPEKTMBBI B JE€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENHCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OLEHUBATH COOTBETCTBHE PE3YJIbTATA LEIH W YCJIOBHUSAM, OOBSICHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OIUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTIOCKOCTb.

[IpuMeHSTh aKCHOMBI CTEPEOMETPUU W CIEACTBUA W3 HUX INPH PEHICHUU
reOMETPUYECKUX 3a/1a4.

OmnepupoBaTh MOHATHSAMU: NAPATUICTBHOCTD U MEPIICHINKYISPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupumupoBath B3auMHOE paclONIOKEHUE NPSIMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMHU: JBYTPAHHBIM yrojl, TPaHU ABYTPAHHOTO YTJa,
peOpo IBYrpaHHOTO yria; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas mMepa
JBYTPAHHOTO yTJIa.

OmnepupoBaTh TOHSTHSIMH: MHOTOTPAHHHMK, BBIMTYKJIBIA ¥ HEBBITYKJIbIH
MHOTOTPaHHHK, SJIEMEHTHl MHOTOTPaHHHKA, TIPABUJIBHBI MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
NPsIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
KkjIaccu(uKanuy  (BBIMYKIBIE W HEBBIMYKIbIE MHOTOTPAaHHUKH; TPABUIIBHBIC
MHOT'OTPaHHHKH; MPSMbIE ¥ HAKJIOHHBIE TIPU3MBI, TTApaJIICIICITUTIC IBI).

OmneprpoBaTh MOHATHIMH: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSACHATH TPHUHIIUIIBI IOCTPOCHHSI CEUSHHH, HCTIONIB3YST METO/T CJICIOB.

CTpouTh CEYEHHS MHOTOTPAHHUKOB METOJOM  CJICOB, BBINIOJHSATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (HUTYp: BUI
CBEpXy, COOKY, CHU3Y.

Pemmarp 3a1aun Ha HaXOXKICHUE TEOMETPUICCKUX BEIMYUH MO 00pas3iam Win
aITOPUTMaM, TPUMEHSS W3BECTHBIC AHAJIMTUYCCKHE METOJbl TPU PEHICHUU
CTaHJAPTHBIX MAaTEMAaTUYCCKHUX 3a7ad Ha BBIYHCIICHUE PACCTOSHUN MEXKIY JABYMS
TOYKaMH, OT TOYKM JO TMPSIMOH, OT TOYKM JO IIOCKOCTH, MEXIY
CKPEUIMBAIOIIUMHUCS MTPSIMBIMH.

Pemate 3aaun Ha HAXOXKJCHUE TEOMETPUUECKUX BEIMYHMH 10 00pa3iaM Uiu
aNropuTMaM, MPHUMEHSsS W3BECTHBIE AaHAJIUTUYECKHE METOJbl NpU PELICHUU
CTaHJIAPTHBIX MAaTEMaTHYECKHX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIY
CKPEUIMBAIOIIMMUCS MPSIMBIMH, MEXKIy TpPSIMOH H IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, JIBYTPaHHBIX YTJIOB.



Boerancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TpU3Ma,
nupaMyua) ¢ TpUMEHEHHEM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMaMU MOTOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HH(GOPMALUIO O
POCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTEXKax U
PUCYHKaX.

[TpumensTh TeomeTpuueckue (HaKkThl Uil PEUIEHUS] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIarallinX HECKOJIBKO IAaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTHUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallud W NPUMEHATb HW3YYEHHBIE IIOHATHS B IPOLECCE IOUCKA PEIICHUS
MaTeMaTHYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MWCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCII0JIb30BAaHUEM T€OMETPUUYECKUX MOHIATHI U TEeOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OO0pasyrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  MOBEPXHOCTH,
oOpa3ylolue KOHHYECKOH MOBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

Pacno3naBath Tena BpamieHus (HUIWHIP, KOHYC, cdepa u map).

OOBSICHATH CIOCOOBI MOTYYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MIOCKOCTH.

OmneprpoBaTh MOHATHIMHU: ILIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTa
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME ILIAPOBOTO CJIOS, BHICOTA LIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM TeN  BpallleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyII.

OnepupoBaTh MOHATUAMH: MHOTOTPAaHHHK, BIHCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAaHHAsT B MHOTOTPAHHUK WM TEJO
BpaIlCHUS.

Bb4ucnasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (QUTYppl OT PYKH M C TPUMEHEHHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTh CEUCHHUS TEJ BPAILICHHUS.

W3BnekaTh, WHTEPHIPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpEeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUS CJIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, O0BACHATh, KAKUMU CBOMCTBAMH OHU 00J1aJIaIO0T.

[IpuMeHSTh MpaBUiIO Napasuieienueaa.

OnepupoBaTh MOHATUSAMU: JI€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YIOJd MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPaMH, CKAISIPHOE TMPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPJIUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl ISl PELICHUs] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIAr0B PEHICHHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCcKue 3aJayd HAa NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaXO0XJICHUE FeOMETPUUYECKUX BEJIUYHUH M0 00pa3liaM WUiIu aifOpUuTMaM, MPUMEHSIs
W3BECTHBIE METO/IbI ITPU PELICHUU CTAHAAPTHBIX MaTEMAaTUYECKUX 3aa4.

[IpumeHaTs nOpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh TMOJIydYEHHBIE 3HAHWSA Ha IPAKTUKE: AHAIU3UPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PEIICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMBbl, MOJEIUPOBATh PpPEAJIbHBIC
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
WCITOJIb30BAHUEM T€OMETPUUYECKUX TTOHATHI M TEOPEM, arnmnapara aareOpsl; peniaTh
MMPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HanmeHoBaHMe pa3eioB U TeM (mudposbie)
Konrpoabubie IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 BBenenue B ctepeoMeTpuio 10
) IIpsimble ¥ TIOCKOCTH B ITPOCTPAHCTBE. 12 |
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN
3 [lepneHIUKYIAPHOCTD MPSMBIX U 12
IJIOCKOCTEN
4 VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSMH 10 1
5 MHororpaHHuKu 11 1
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1
7 IToBTOpEHME: CEUEHMUS, PACCTOSHUS U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE

HaumeHnoBaHue pa3aesioB U TeM uugposbie
Ne n/m P Kourposbubie IIpakTHyeckue (uubp )

NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE

padoThI padoThI
pecypcsl

Tena BpameHus 12

OO6bEMBI TEN 5 1

BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpeHME, 0000IIECHNE, 7 |

cucTeMaTu3auus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne i/

Tema ypoka

OCHOBHBIE TTOHSTHSA CTEPCOMETPHU: TOUKA, ITpsAMasi, IJIOCKOCTh, IIPOCTPAHCTBO. HpaBHna

KoaudecTBO 4acoB

Bcero

1 1300pakeHMs Ha PUCYHKAX: U300pakeHUs INIOCKOCTE!, MapalleIbHbIX IPSIMBIX (OTPE3KOB), 1
CepeuHbI OTPE3Ka

2 [TonsTHs: nepeceKkaroluecs MI0OCKOCTH, IEPECEKAIOIINECs IPsIMast U MIIO0CKOCTh 1
[TonsaTHs: nepecekaromuecs MIOCKOCTH, IEPECEKAIOIIUECS IIPsIMast U IIJIOCKOCTh 1

4 3HAaKOMCTBO C MHOTOTPaHHUKAaMH, H300pa’keHre MHOTOTPaHHUKOB HA PUCYHKaX, Ha |
IIPOEKIIMOHHBIX YEPTEKAX

5 HauanbpHble cBeieHUs 0 KyOe U mupaMujie, UX pa3BEPTKU U Mojenu. CeueHrss MHOTOTPaHHUKOB 1
HauanbHble cBefieHUs 0 KyOe U upaMuje, ux pa3BEPTKU U Mojenu. CedeHnss MHOIOIpaHHUKOB 1

7 [TonsTHEe 06 aKCMOMaTUYECKOM IIOCTPOEHUU CTEPEOMETPUU: aKCUOMBI CTEPEOMETPHUH U |
CIIEJICTBUS U3 HUX

2 [ToHATHE 006 AKCHOMATHYECKOM MTOCTPOECHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH U |
CJIEICTBUS U3 HUX

9 [TonsATHE 006 aKCHOMATUYECKOM ITOCTPOECHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH U |
CJIEICTBUS U3 HUX

10 [TonsiTre 06 akCMOMaTUYECKOM TOCTPOEHUHU CTEPEOMETPUH: aKCUOMBI CTEPEOMETPHUH U 1
CIIEJICTBUS U3 HUX

11 B3aumHoe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: NEPECEKAIOIINECS, TApAIIIEIbHBIE U |
CKPEILMBAIOIINECS TIPSIMbIE

12 [TapanienbHOCTH MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: NapasliedbHble MPsIMbIE B 1
IIPOCTPAHCTBE; MAPAJIEIBHOCTD TPEX MPSIMBIX

13 [TapamienpHOCTh IPSMBIX U IJIOCKOCTEN B IpocTpaHcTBe: [lapamiensHOCTh IPSIMON U IITOCKOCTH 1




14 VYTIiabl ¢ cOHanpaBiICHHBIMUA CTOPOHAMHU 1
15 Yroia Mexay IpsMBIMU B IIPOCTPAHCTBE 1
16 Yron Mexay NpsMbIMU B IPOCTPAHCTBE 1
17 [TapannenbHOCTh MIIOCKOCTEH: MapauieibHbIE IIIOCKOCTH 1
18 CBoiicTBa napajieIbHBIX TIOCKOCTEH 1
19 [Ipocreiimue mpocTpaHCTBEHHbIE (PUTYPBI HA TUIOCKOCTH: TETPadip, KyO, napajiesenunes 1
20 [Toctpoenue ceuenuit 1
21 [Toctpoenue ceueHuit 1
2 KonTponbHas padota no teme "lIpsimble u mmockoctu B mpocTpancTBe. [lapamiensHoCTh NPpsSMBIX |
U T1ocKocTen"
23 [leprieHAUKYIAPHOCTH NPSIMOM U MJIOCKOCTU: IEPIEHIUKYIISIPHbIE IPSIMbIE B IPOCTPAHCTBE 1
24 [IpsiMble mapasienbHble U MEPIEHIUKYISIPHBIE K INTIOCKOCTH 1
25 [IpsiMble napasienbHble U NepHIeHIUKYIIPHbIE K IIOCKOCTH 1
26 [Ipu3Hak nepneHaAuKyJIIPHOCTH IPSIMOU U ITIOCKOCTH 1
27 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMOM U INIOCKOCTH 1
28 TeopeMa 0 npsAMOM NEPIIEHAUKYIISAPHON IIIIOCKOCTH 1
29 Teopema o npsAMoil neprneHANKYISIPHON TNIOCKOCTH 1
30 Teopema o npsAMON NepIEHANKYIAPHON TNIOCKOCTH 1
31 [lepnieHIuKysip ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU J0 IJIIOCKOCTH, PACCTOSIHUE OT IPSIMOH /10 |
IJI0CKOCTH
3 [lepnieHIUKYISIp ¥ HAKJIIOHHBIE: PACCTOSHUE OT TOYKHU J0 IJIOCKOCTH, PACCTOSIHUE OT IPSIMOM 10 |
IJIOCKOCTH
3 [leprnieHIuKyIsIp M HAKJIOHHBIE: PACCTOSTHUE OT TOUYKHU J0 MJIOCKOCTH, PACCTOSIHUE OT IPSIMOH /10 1
IJIOCKOCTH
34 [lepnieHIuKyIsip M HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU 0 IIOCKOCTH, PACCTOSTHUE OT IPSIMOH /10 |

IIIIOCKOCTH




35 VYTl B IPOCTPAHCTBE: YIoJI MEXAY NPAMOU U TIIOCKOCTHIO 1

36 JIByrpaHHBIN yroJl, JMHENHBIN Yrojl ABYTPAaHHOTO yria 1

37 JIByrpaHHbIN yTOJ, JUHEHHBIA YTOJ JBYTPAHHOTO yIJia 1

38 [TeprieHAMKYASAPHOCTD IIOCKOCTEM: MPU3HAK NEPIEHIUKYIIPHOCTH JIBYX IIOCKOCTEH 1

39 [lepneHIUKYNSPHOCTD MJIOCKOCTEN: PU3HAK NEPIEHANKYIIPHOCTH IBYX IJIOCKOCTEN 1

40 [TeprieHAMKYASAPHOCTD IIOCKOCTEM: MPU3HAK NEPIEHIUKYIIPHOCTH JIBYX IUIOCKOCTEH 1

41 TeopeMa 0 TpEX NepHeHANKYIIApAX 1

42 Teopema o TpEx nepHeHANKYIApax 1

43 TeopeMma o TpEx nepHeHANKYIAPAX 1

44 KonTponbnas pabota no Temam "lleprieH IMKyIIpHOCTD MPSMBIX U MII0cKocTel" 1 "YTIIBI MEXITY |
MPSMBIMU U TUIOCKOCTAMU"

45 [ToHsiTE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PAaHHUKA, BBIITYKJIbIE U HEBBITYKIIbIE |
MHOT'OTPaHHUKHU; pa3BEPTKAa MHOTOI'PaHHUKA

46 [Ipu3ma: n-yrosibHas npu3Ma; TpaHd U OCHOBAHMSI IPU3MBI; IpsIMasi U HAKJIOHHAs IPU3MBIL; |
OO0KOBas U NOJIHAS! TOBEPXHOCTh MPU3MBbI

47 [Tapamtenenunen, NpsAMOYTOJIbHBIN HapajUICJICIIUIIE] U €r0 CBOMCTBA 1

43 [Mupamuna: n-yronbHas nupamMmuaa, TpaHd U OCHOBAHKE MUPAMU/IbL; OOKOBAsI U MOJIHAS |
MOBEPXHOCTh MUPAMHU/IBI; IPaBUIIbHAS U yCeUEHHAs MUpaMUaa

49 [IpaBunbHBIE MHOTOIPAaHHUKU: TOHSATUE IPABUIIBHOTO MHOTOTPaHHUKA; TPaBUJIbHAS TPU3Ma U |
MpaBWIbHAs MUPaMKJIa; IPaBUIIbHAS TPEYroJibHAs MUpaMKia U MPaBUIIbHBIN TETpas’ap; Kyo

50 IIpencraBieHue o NpaBUIbHBIX MHOIOTPAHHUKAX: OKTA3Ip, JOAEKAdAP U UKOCABP. 1

51 CumMMeTpHsi B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUKH, PSIMOM, TIIOCKOCTU. DIIEMEHTHI 1
CUMMETpHUU B TUpaMUJIaX, apasuieenuneiaX, paBIIbHBIX MHOTOTpaHHUKAX

52 Brruncnenue s1eMEHTOB MHOTOTPAaHHUKOB: pEé0pa, AMATOHAIH, YTIIbI 1

53 [Tnomanp 60k0BOM MOBEPXHOCTHU U MOJTHON MOBEPXHOCTH MPSMOM MPU3MBI, IJI0a1b OCHOBAHUIH, |
TeopeMa 0 OOKOBOM OBEPXHOCTHU MPSIMOI MPU3MBbI

54 [Tnomaas 60KOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABMIIBHON MUPAMUIBI, TEOPEMA O IIIOMIAAH 1




OOKOBOI MOBEPXHOCTH YCEUEHHOM MUpaMUIbI

55 KonrponsHas pabora no teme "MHOrorpaHHUKH" 1
56 [Tonsitue 06 06bEMe 1
57 O06BEM TUpaMuIBI 1
58 O0BEM nupamMuIbl 1
59 O06BEM TUpaMuIBI 1
60 O0BEM nupamMuIsI 1
61 O06BEM TPU3MBI 1
62 OO0BEM TTPU3MBI 1
63 O06BEM TPU3MBI 1
64 KontponsHas padora o reme "OO6bEMBI MHOTOTPaHHUKOB" 1
65 [ToBTOpeHue, 0600meHne cucremaru3anus 3Hanui. [loctpoenue ceueHnii B MHOTOTpPaHHUKE 1
66 [ToBTOpenue, 0600IICHNE CI/IC;FeMaTI/BaIII/I}I 3HaHWI. Beraucinenue paccTosHMM: MEXY IBYMsI |
TOYKaMH, OT TOYKH JI0 TIPSIMOH, OT TOYKH JI0 TUIOCKOCTH, MEX/Y CKPEIUBAIOIIAMUCS MPSIMBIMHU
67 Urorosas koHTpOsbHAs paboTa 1
IToBTOpenue, 0000IIeHNE cUCTEeMaTH3alus 3HAaHUN. Brrancienne yrios: Mexay
68 CKPELIMBAIOIUMHUCS MPSIMBIMH, MEKIY MPSMON U MIIOCKOCTHIO, IBYTPAHHBIX YIJIOB, YIJIOB MEXIY 1
IUIOCKOCTSIMHU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHBIE
nudposeie
o0pa3oBaTe/bHbIC

pecypchl

Cdepa u map: ueHTp, paanyc, Tuamerp;
IUTOIA/b IOBEPXHOCTH CEphI

B3aunmMHoe pacrionoxxeHue chepbl u
TJIOCKOCTH; KacaTellbHas TUIOCKOCTh K
cdepe; momans ceps
N3o0paxkenue cdepsl, mapa Ha
wiockoctu. CeueHus mapa

]_II/IJII/IHIIpI/I‘IeCKaﬂ IMOBCPXHOCTD,
o0pa3ymolne UIMHIPHIECKOI
MOBEPXHOCTH, OCh IIMJIHHIPUICCKON
MOBEPXHOCTH

Hunuuap: ocHOBaHMS 1 OOKOBas
MMOBEPXHOCTh, 00pa3yroiias u oCh;
IUIOIAas OOKOBOM M MOJIHOM
MMOBEPXHOCTHU

N300paskeHne MUIMHAPA Ha TUIOCKOCTH.
Pazpéprka nmmnapa. Ceuenus

HMWIMHJPA (TI0CKOCTHIO, MapaiebHON
WIN TepIEHINKYISPHOIN OCH LIMIMHIPA)

Konnueckas moBepXHOCTh, 00pa3yromnime
KOHHUYECKOM IMOBEPXHOCTHU, OCb U
BEpIIMHA KOHHYECKOU ITOBEPXHOCTHU




KOHYCZ OCHOBAHHME U BEPIINHA,

8 o0pa3yrolas U 0Ch; IJIOMAAs OOKOBOM U
IIOJTHOW ITOBEPXHOCTH
VYceu€HHbIN KOHYC: 00pa3yronue u

9 BBICOTA; OCHOBaHUs U OOKOBast
MTOBEPXHOCTh
N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca

10 (TUTOCKOCTBIO, MapaJlICIbHON
OCHOBAHHUIO, U IIOCKOCTBIO, TPOXOISIICH
4yepes BEepIIUHY)

1 KoMOuHamwst Ten BpalieHus u
MHOTOTPaHHUKOB
MHoOrorpanHuK, OIMCaHHBIA OKOJIO

12 cdepsl; chepa, BIMCaHHAS B
MHOTOTPaHHUK WJIU B TEJIO BpAIICHUS

13 [Tonsatue 06 06véme. OCHOBHBIE
CBOICTBa 0OBEMOB TEN

14 O0BEM UIMHIIpa, KOHYyCa

15 O06bEM mapa u wiomanas chepsl
[Tono6HbIe Tena B MPOCTPAHCTBE.

16 CooTHoIIEHNSsT MEXy IIOIAASIMHU
MOBEPXHOCTEH, 00hEMaMH MOAOOHBIX TET

17 KonTponbhas pabora no temam "Tena
BpameHus" u "O6beMbl Ten"

18 BekTop Ha MII0CKOCTH ¥ B TPOCTPAHCTBE

19 Cno>xeHue 1 BbIYMTAHHUE BEKTOPOB

20 YMHOKEHUE BEKTOpa Ha YUCJIIO




21

22

23

Pa3noxxenue BekTopa 1o Tpém
HEKOMILIaHApHBIM BekTopam. [IpaBuio
napajuieJenunea

Pemenuie 3aa4, CBSI3aHHBIX C
MPUMEHEHUEM TTPaBUJI JEHCTBUH C
BEKTOpaMH

[IpsimoyronbHas cucteMa KOOpAUHAT B
npoctpanctBe. KoopanHarsl BeKTOpa.
[Ipocreiimue 3agaun B KOOpAUHATaX

24

25

26

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB
Brruncnenue yrioB Mex1y NpsSMbIMU U

IIJIOCKOCTAMU

KoopauHaTHO-BEKTOPHBIN METOM MIPH
pelIeHNU TEOMETPUYECKUX 3aau

27

28

29

30

Kontponbnas pabota o teme "BekTopsr
1 KOOPAMHATHI B MPOCTpaHCTBE"

[ToBTOpeHue, 06001mIeHNE 1
cucreMaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

[ToBTOpeHUEe, 06001IeHNE 1
cucreMarusanus 3HaHuii. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHT

[ToBTOpEeHue, 06001IeHNE 1
cucTeMaTH3alus 3HaHUi. 3a1aun
TUTAHUMETPUH U METOJIbI UX PEIICHHS




IToBTOpEeHME, 0000IIEHNE U

31 CUCTEMaTHU3allus 3HaHUH. 3a1auun 1
TUTAHUMETPUU M METOJIBI KX PEIICHUS
[ToBTOpEeHmE, 0000IIEHNE U
1 cucrtemaTtusanus 3Hanuii. OCHOBHBIE |
¢burypsl, GpakTbl, TEOPEMBI Kypca
CTEpEOMETPUU
33 HroroBast koHTpoIbHAs paboTa 1 1
34 [ToBTOpeHwue, 0606HI€HIfC " |
CUCTeMAaTH3aIWsl 3HAHUH
OBILEE KOJIMYECTBO YACOB I10 34 3

I[TPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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