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HOACHUTEJBHASA 3AIIMCKA

PabGouass mnporpamma yueOHOro Kypca «l'eomerpusi» 0a30BOro ypoBHA IS
obOyuaroruxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DenepaabHOTO TOCYAAPCTBEHHOTO
00pa3oBaTEIBLHOIO CTaHJapTa CPeAHero oOIiero oO0pa3oBaHUs, C YYETOM COBPEMEHHBIX
MUPOBBIX TPEOOBaHUM, MPEABABISIEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPATUIUI
poccuiickoro oopazoBanus. Peanmzaius nmporpaMMbl 00ecrieunBaeT OBJIAJICHUE KITIOYEBBIMU
KOMIIETEHUIUSAMH, COCTABJISIONIMMUA OCHOBY Il CaMOpPa3BUTUS U  HEMPEPBHIBHOTO
o0Opa3oBaHMsl, ETOCTHOCTh OOIIEKYIbTYPHOTO, TMYHOCTHOTO M MO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTU 00YYaIOIINXCS.

HEJIU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocth yueOHOro Kypca reoMETpuU Ha YpOBHE CpeIHero oOmiero oOpa3oBaHuUs
00yCIIOBJIEHa MPAKTUYECKON 3HAUMMOCTBIO METANpPEAMETHBIX U MPEIMETHBIX PE3YJIbTATOB
oOy4yeHHs] TEOMETpUM B  HANPABIECHWU JIMYHOCTHOTO  Pa3BUTHS  OOyYarolluxcs,
(dbopmupoBaHus (YHKIMOHAIBHOW MAaTeMaTHYEeCKOM TIpaMOTHOCTH, HW3YYEHUS JpYrux
y4eOHBIX AUCHMIUIMH. Pa3Butre y o0yyaroumxcs NpaBUIbHBIX MPEACTABICHUN O CYITHOCTH
U IIPOUCXOXKJIEHUU T€OMETPUUYECKUX aOCTPAKIUil, COOTHOIIEHUU PEATLHOTO U HUJEABbHOTO,
XapakTepe OTPaXKEHHs MAaTeMAaTHYECKOM HAYKOM SIBJIEHUM MU NPOLECCOB PEATBHOTO MHDA,
MECTE€ I'€OMETPUH B CHCTEME HAyK U POJIA MATEMATUYECKOTO MOJCIMPOBAHUS B HAYYHOM
MO3HAHWUM W B TMPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
yyalmxcs, a TakKe KaueCTB MBIIUICHUS, HEOOXOJUMBIX JJIs aJanTalid B COBPEMEHHOM
oO1uiecTBe.

I'eomerpust siBisieTcss OAHUM M3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHEr0 OOIIEro
o0pa3oBaHHusl, TaK Kak 00eCreynBaeT BO3MOKHOCTh U3yUEHHUS KaK JUCHUIUIMH €CTECTBEHHO-
HAaYYHOW HAIPABICHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe MbllieHHE, GOPMUPYEMOE MPU U3YUCHHH OOYUYAIOIIUMUCS MOHSITHHHBIX
OCHOB T'€OMETPUM U MOCTPOEHUM LEMOYKM JIOTMYECKHX YTBEPKICHHW B XOJE€ PEILICHHMS
r€OMETPUYECKUX 3aJa4, YMEHUE BBIIBUIaTh U ONPOBEpPraTh TMIIOTE3bl HEMOCPEACTBEHHO
HCIIOJB3YIOTCS IIPU PELICHHUH 337a4 €CTECTBEHHO-HAYYHOTO IMKJIA, B YACTHOCTH M3 Kypca
buzuKH.

YMeHHe OpHEHTHPOBAThCS B MPOCTPAHCTBE MUIPAET CYIIECTBEHHYIO pOJIb BO BCEX
00JNacTsAX NeATeNIbHOCTH YesoBeka. OpueHTalus 4ejIoBeKa BO BPEMEHU U MPOCTPAHCTBE —
HEO0OXOJMMOE YCIIOBUE €r0 COLMAIBHOrO OBITHS, (hopMa OTpaKEHHUS OKPYKAIOUIET0 MUpA,
YCIOBHE YCIIEIIHOTO TO3HAHMWA M AaKTUBHOIO MpeoOpa3oBaHMs JAEHCTBUTEIBHOCTH.
OnepupoBaHre NTPOCTPAHCTBEHHBIMU 00OpazamMu OOBEIUHSET pa3Hble BUABI YUCOHOU H
TPYZAOBOM JEATEIBHOCTH, SIBISIETCS OJHUM U3 MPO(PECCUOHANBHO BaXKHBIX KAUECTB, TO3TOMY
aKkTyaibHa 3a7a4ya (popMUpOBaHHUS y OOyYarOUUMXCS MPOCTPAHCTBEHHOTO MBILIUICHUS Kak
PA3HOBHUJIHOCTH OOpPAa3HOTO MBILIUIEHUS] — CYIIECTBEHHOTO KOMIIOHEHTAa B TMOJATOTOBKE K
MPaKTUYECKOMN AESITEIIBHOCTU IO MHOTUM HAlPABJICHHSIM.



[lenp ocBoeHust mporpamMmbl ydeOHOro Kypca «['‘eomerpusi» Ha 0a30BOM ypOBHE
oOydeHus — o0meo0pa3oBaTeIbHOE W OOMICKYJIBTYPHOE pPa3BUTHE OOYYAIOIMIMXCS 4Yepes3
o0OecrieueHre BO3MOXXKHOCTH  TPHOOPETEHUS W HUCIOJB30BaHUS  CHCTEMATHUYECKHX
Te€OMETPUUECKUX 3HAHWUN U EHCTBUH, CICIIM(PUIHBIX TEOMETPHH, BO3MOKHOCTH YCIIEIITHOTO
NpOJIOJDKEHHsT 00pa30BaHWsl TIO CHCHUATBHOCTSM, HE CBS3aHHBIM C TPUKIATHBIM
UCTIOJIh30BAHUEM T'€OMETPHUH.

[IporpamMMa mo reomeTpuu Ha 0a30BOM YpOBHE TpeaHA3HAYCHA I O0Yy4arolIuXcs
CpeIHEH IIKOJBbI, HE WCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYyJIHCHUH Ha YpPOBHE OCHOBHOTO
obmiero oopazoBanus. Takum oOpa3om, oOydaromuecs Ha 6a30BOM YPOBHE JIOJDKHBI OCBOHUTH
o0IIre MaTeMaTUYECKHE YMEHHsI, CBSI3aHHBIC CO CIEIU(PUKON T€OMETPUU U HEOOXOJAUMBIC
IUIs )KA3HA B COBpPEMEHHOM oOrmiecTBe. Kpome 3TOro, oHM MMEIOT BO3MOXKHOCTh U3yUYHUTh
reoMeTpuro Oonee TIyOOKO, €ciaM B JajbHEWIIEeM BO3HHUKHET HEOOXOAMMOCTh B
reOMETPUYECKUX 3HAHUSAX B MPOPECCHOHATBHON IEATEIbHOCTH.

JIoCTIKeHHEe  [eTM  OCBOCHHS  MPOTPaMMBI  OOCCIIEYMBACTCS  PEIICHHEM
COOTBETCTBYIOIIUX 3aaad. [IpropuTeTHBIMEH 3aadamMu OCBOEHHsI Kypca «[eomerpum» Ha
06a3zoBoM ypoBHe B 10—11 knaccax sBJISIFOTCS:

e (dopmupoBaHHE TPEICTABICHUS O TEOMETPUM KaK YaCTH MHPOBOH KYJIbTYPBI H

0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

e (opMUpPOBAHHE MPEICTABICHUS O MHOTOTPAHHUKAX M TeJax BPAIICHHUS KaK O
BRXHCHIINX MaTEMaTHYCCKUX MOJEC/AX, IO3BOJIIOIIUX OIUCHIBATD W HW3y4YaTh
pa3HbIC SBJICHUS OKPY>KAFOIIETO MHUPA;

e (dopmupoBaHHEC YMEHHUS PACIIO3HABATh HA YepTEXk,axX, MOJICISX U B pEaTbHOM MHUPE
MHOTOTPAaHHHUKH H TEJIa BPAIICHUS,

e OBJAJICHUE METOJAMH pCEIIEHUS 3aJad Ha TMOCTPOCHHUS Ha H300PAKEHUIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (opmHpoBaHNE YMEHUS OTICPUPOBATH OCHOBHBIMU MOHATUSMHA O MHOTOTPAaHHUKAX U
TEJIaxX BPAICHUS ¥ UX OCHOBHBIMU CBOWCTBAMH,

e OBJIQJICHUE AITOPUTMAMH PEIICHUS OCHOBHBIX TUIIOB 33j71a4; (POPMUPOBAHUE YMCHHUS
IPOBOJUTH  HECJIOKHBIC JIOKA3aTeNbHbIC PACCYKICHHUS B  XOJAC PCUICHHUS
CTEpEOMETPUUECKHUX 3a]1a4 U 33]1a4 C MTPAKTHUYECKUM COACPKAHUEM;

e pa3BHUTHE WHTCIUICKTYaJIbHBIX W TBOPYECKHX CIIOCOOHOCTEH 0OydJaroImmxcs,
MO3HABATEIBHON  aKTHUBHOCTH, HCCIEAOBATEIbCKUX  yYMCHHHA, KPUTHYHOCTH

MBIIIJICHHUS;
e (¢opmupoBaHrue (PYHKIHMOHAIBHOW TPAMOTHOCTHU, PEJIEBAHTHON T€OMETPUM: YMEHUE
pacno3HaBaTb  MPOSIBIICHUS ~ I'E€OMETPUYECKHX  TOHSTHUH, 00BEKTOB |

3aKOHOMEPHOCTEN B PEAIbHBIX XU3HEHHBIX CHTYalMsIX W IPU U3YYEHUH APYTUX
y4eOHBIX  MpPEIMETOB, TMPOSBICHHUS  3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
(opMyIupOBaTh MX Ha S3bIKE T€OMETPUU U CO3[1aBaTh N€OMETPUUYECKHE MOJEINH,
IIPUMEHATb OCBOEHHBI TI'E€OMETPUYECKUHN ammapar il PEIICHUsA IPaKTUKO-
OpPMEHTUPOBAHHBIX  3aJa4, HWHTEPIPETUPOBATH W  OLEHMBATH  IIOJyYECHHBIE
pEe3yJbTaTHhI.



OTnuyuTeNnbHOM  OCOOGHHOCTBHIO MPOTPaMMbl  SABIISIETCS  BKIIOYEHHE B KypcC
CTEPEOMETPUM B Hayaje €ro M3y4eHHs 3aJad, pPElIaeMbIX Ha YpPOBHE HWHTYUTHBHOIO
MO3HAHUSA, U OINpeACNIEHHBIM O00pa3oM OpraHu3OBaHHAas paboTa HAJ HUMH, 4YTO
CIIOCOOCTBYIOT Pa3BUTHIO JOTHYECKOTO U MPOCTPAHCTBEHHOI'O MBIIUICHUS, CTUMYJIUPYET
MIPOTEKaHUE UHTYUTHUBHBIX IPOLECCOB, MOTUBUPYET K JATbHEHIIEMY U3YUYEHUIO MPEAMETA.

[Ipeanourenne OTHAETCA HArIAJHO-KOHCTPYKTUBHOMY METOAY OOy4YeHHUs, TO €CTb
TEOPETHUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb MPEAMETHO-TIPAKTHUYECKOU
JesTeNbHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUM Yy Yydaluxcsi B Kypce
CTEPEOMETPUHU TMPOBOAUTCS 3a CYET pEIICHHsS 3a/lad Ha CO3JaHUE MPOCTPAHCTBEHHBIX
o0pa3oB W 3a7a4 Ha OIMEPUPOBAHHE MPOCTPAHCTBEHHBIMU oOpaszamu. Co3manme obOpasa
MIPOBOJIUTCS C ONOPOM Ha HATJISIHOCTh, @ OTIEpUpOBaHUE 00Pa30M — B YCIOBUSX OTBIICUEHUS
OT HAIJISIAHOCTH, MBICIEHHOTO U3MEHEHUS €I0 UCXOHOTO COJIEPHKAHUS.

OcHoBHBIE conepxkaTenbHble JuHUU Kypca «l'eomerpum» B 10-11 xknaccax:
«Muororpanaukn», «lIpsmbple M TUIOCKOCTM B NPOCTPaHCTBE», «Tema BpalieHUs»,
«BeKkTopsl MW KOOpAWHATBL B NPOCTPAHCTBE». POPMHUPOBAHME JIOTUUYECKUX YMEHHU
pacnpenensercs He TOJBKO MO COJAEp)KaTelbHbIM JIMHUSAM, HO M MO rojaM oOydeHHs Ha
YPOBHE CPEJHET0 00111ero 00pa3oBaHus.

Copepxanue oOpa3oBaHHs, COOTBETCTBYIOIIEE IMPEIMETHBIM pPE3yJbTaTaM OCBOCHHUS
pabouell mporpaMMbl, paclpeAesI€HHBIM MO0 rojaM OOYy4YeHHS, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI OBJIAJICHUE T€OMETPUUYECKUMH MOHATUSIMH U HAaBBIKAMH OCYILECTBIISIIOCH
MOCJIEI0BATEIBHO U MOCTYHATENbHO, C COOJIIOIEHUEM MPUHIUIIA TIPEEMCTBEHHOCTH, YTOOBI
HOBBbIE 3HAHUS BKJIIOYAJIWCh B OONIYI0O CHCTEMY TIE€OMETPUYECKUX Mpe/ICTaBICHUN
00y4JaroIuXcsi, paciIupssi U yriyosss e€, 00pa3ys MpOYHbIe MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuyenne reometpun otBoauTcs 2 yaca B Hexento B 10 kinacce n 1 yac B Henemo B
11 xmacce, Bcero 3a fBa roga ooyuenus - 102 yueGHbIX yaca.



COILEPKXAHUE YYEBHOTI' O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATUSL CcTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb, IMPOCTPAHCTBO.
[lonsiTie 00 aKCMOMAaTHYECKOM MOCTPOCHUU CTEPEOMETPHH: AKCHUOMBI CTEPEOMETPUH U
CJIEACTBUS U3 HUX.

B3anmHO€e pacnonokeHue npsiMbIX B MIPOCTPAHCTBE: MEPECEKAIOIIMNECS, NTapalICIIbHbIC
U CKpeumBaromuecs mnpsMble. llapamienbHOCTh MPSAMBIX M IJIOCKOCTEW B MPOCTPAHCTBE:
napajielibHbIE MPSMbIE B MPOCTPAHCTBE; MAPAIIIETBHOCTh TPEX MPSAMBIX; NApaIEIbHOCTD
IPSMOWA M IUIOCKOCTH. YTJIBI C COHAIPABJICHHBIMUA CTOPOHAMH; YTOJ MEXKIY NPSAMBIMH B
npoctpancTBe. [lapamienbHOCTh IUIOCKOCTEW: MapajuledbHbIE IUIOCKOCTH; CBOMCTBA
napajuleNbHBIX IUIocKocTed. IlpocTeiiime npocTpaHCTBEHHbIE (GUIYpbl HAa MIJIOCKOCTH:
TeTpadp, Ky0, napajuieenume; NoCTpPOCHUE CEYEHUH.

[lepneHaAUKYJISIPHOCTE TNPSMOM M IUIOCKOCTH: IEPIEHIUKYJISPHBIE MpsSMBIE B
IIPOCTPAHCTBE, MNPsSMBbIE NApaUICIbHBIE W NEPHNEHAUKYJSIPHBIE K IUIOCKOCTH, IPHU3HAK
MIEPIICHIUKYJIIPHOCTH TPSIMOM M IUIOCKOCTH, TEOpeMa O NPSMOM IEPIEHANKYISIPHOU
IJIOCKOCTH. YTJIbI B IIPOCTPAHCTBE: YIOJl MEXKY IMPSAMOM U IUIOCKOCTBIO; IBYTPAaHHBIN yIoJ,
JIMHENHBIN yroyi ABYTpaHHOro yria. [leprneHauKyasp M HakJIOHHBIE: PACCTOSTHUE OT TOYKH
10 TUIOCKOCTH, PACCTOSIHUE OT NPSIMOM 10 TJIOCKOCTH, MPOEKIUs (PUTypbl Ha IMIOCKOCTD.
[leprieHIUKYISIPHOCTh IUIOCKOCTEN: NPU3HAK MEPHNEHIMKYJIAPHOCTH JBYX IUIOCKOCTEM.
Teopema o TpEx NeprneHauKYIIsIpax.

MHoOrorpaHHuKH

[loHsiTHE MHOTOrpaHHHKAa, OCHOBHBIE 3JIEMEHTHl MHOIOIPDAHHMKA, BBIMYKIBIE H
HEBBIITYKJIBIE MHOTOTPAHHMKH; Pa3BEPTKA MHOrorpaHHuka. [Ipusma: N-yronpHas mpusma;
ITpaHM M OCHOBaHUSA MPU3MBI, MpsMas W HAKJIOHHAs MpPU3Mbl; OOKOBas U TMOJHAs
MOBEPXHOCTh npu3Mbl. [lapamnenenuren, nOpsAMOYTOJbHBIA MapajuleNICIANE] W  €ro
cBoiictBa. [lupammna: N-yronbHas mupamuia, TpaHd U OCHOBaHUE MHpPaMUIbl; OOKOBas U
IIOJIHASI TIOBEPXHOCTh NMUPAMU/IbI; PAaBUIIbHASL U yCEUEHHAS NUPAMHUAA. DIIEMEHTHI IPU3MBI
u nupamuibl. [lpaBuibHbIE MHOTOTPaHHUKW: TOHSTHE TMPABWIBHOIO MHOTOTPAaHHUKA,
NpaBujbHAs MpU3Ma W MpaBUJIbHAs TUpaMua; NpaBWIbHAs TPEyrojbHas NUpamMuia |
NpaBWIbHBIN TeTpasap; KyO. [IpencraBineHue o mpaBUIIBHBIX MHOTOIPAaHHUKAX: OKTasdp,
nojeKa’ip ¥ ukocasap. CeyeHust npu3Mbl U IUPAMUABI.

CummMeTpus B IPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEJIBHO TOYKH, NPSIMOM, IUIOCKOCTH.
DJIEMEHTBhl CHMMETPUH B IUPAMUIAX, TAPATUIETECTUIIEAX, TPABUIBHBIX MHOTOIPaHHUKAX.

Bbluucienue 5»1€MEHTOB MHOTOIPAHHMKOB: pEOpa, auaroHanu, yriel. I[liomanb
OOKOBOIl TOBEPXHOCTH M TOJHOM MOBEPXHOCTH NPSAMOM NPU3MBI, IUIOHIAb OCHOBAaHUH,
TeopemMa 0 OOKOBOW TMOBEPXHOCTH MPSMOU Tpu3Mbl. [Lmomans GOKOBOW MOBEPXHOCTH M
NOBEPXHOCTH IMPAaBWIBHOW NUPaMUIbl, TeOopeMa O IUIOIIAAd YCEUYEHHOW NUPAMUIBI.
[Tonsatue 06 06bEMe. OOBEM TUPaAMUJIBI, TPU3MBI.



[TomoOHbIe Tena B mpocTpaHcTBe. COOTHOIICHHUS MEXIY IUIOIMIAISIMHU ITOBEPXHOCTEH,
00BbéMaMU ITONOOHBIX TEI.

11 KITACC

TeJsia BpameHus

[Hunuaapuyeckass MOBEPXHOCTb, OOpa3yrolIMe LHIMHAPUYECKOW IMOBEPXHOCTH, OCh
HUWIUHAPUYECKOM mnoBepxHOocTH. [{unuHzap: ocHoBaHMs U OOKOBasg IOBEPXHOCTH,
oOpa3ymolas 1 0Cb; IJIOAAb OOKOBOW U TOJTHON MOBEPXHOCTH.

Konunueckasi moBepxXHOCTh, 00pa3yrone KOHUYECKON MOBEPXHOCTH, OCh M BEpIIMHA
KOHMWYeCKOM moBepxHOCTH. KoHyc: ocHOBaHMe W BepIiIMHa, 00pa3yromas U OCh; IUIONIA/b
OOKOBOM M MOJIHOM NMOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yolIie U BbICOTa; OCHOBAHUS U
OOKOBasi IOBEPXHOCTb.

Cdepa u map: meHtp, paamyc, JuaMeTp; IUIOMAAbL MOBEPXHOCTH cepbl. B3aumuoe
pacnosoxeHue ceprl U IIIOCKOCTH; KacaTelbHas INIOCKOCTb K cepe; TIommaas chepsl.

N3o00pakeHue Ten BpalleHus Ha MIIOCKOCTH. Pa3BEpTka MUIMH]Ipa 1 KOHYCA.

KomOunauu Ten BpallleHHs] U MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMMCAHHBIA OKOJIO
cdepsl; cepa, BIHMCaHHAs] B MHOTOI'PaHHUK, WJTM TEJIO BPALICHUS.

ITonsatue 06 o0véMe. OcHOBHBIE CcBOWCTBa 00BEMOB Tein. Teopema 00 o0BEME
MPSMOYTOJIBHOTO TMapajuieNienurnena u cieactsus u3 He€. O0bpEM munuHapa, konyca. O0bEmM
mapa ¥ 1iomab chepsl.

[TogoOHbie Tena B mpocTpaHcTBe. COOTHOMIEHUSI MEXAY IUIOWAASMU MOBEPXHOCTEM,
00BEMaMHU ITOJOOHBIX TE.

Ceuenus umnuHApa (mapauieIbHO U TEPHEHAMKYJISPHO OCH), CEYCHHS KOHYyca
(mapanenbHOE OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPILUHY), CEUCHUs 1apa.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

BekTtop Ha miockocTd U B mpocTpaHcTBe. ClOXEHHWE W BBIYMTAHUE BEKTOPOB.
YMHOKEHHE BEeKTOpa Ha 4uciio. PaznokeHue BEKTopa 1o TpEM HEKOMILJIaHAPHBIM BEKTOpaM.
[IpaBuino mapaiutenenunena. Pemenue 3ama4, CBI3aHHBIX ¢ IPUMEHEHUEM ITPAaBUI JCUCTBUM
¢ BekTopamu. [IpsmMoyroiibHasi cuctemMa KOOpJAMHAT B MpOCcTpaHcTBe. KoopArHATHI BEKTOpA.
[Ipocreiiiive 3a7aun B KOOpAUMHATAX. YTOI MeXAy BekTopamu. CkansipHOEe IMPOU3BEICHUE
BEKTOPOB. BhIunciieHne yriioB MEXIy MPSMBIMU U TUIOCKOCTsIMU. KoopiMHaTHO-BEKTOPHBIH
METO/ IIPU PEIICHUU TEOMETPUUECKUX 3a/1a4.

IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3yJbTaThl OCBOSHHUS MPOTpaMMbl ydeOHOro npenMera «MartemaTukay
XapaKTEPU3YIOTCS:
I'paxxpanckoe BocnMTaHKe:



c(OPMUPOBAHHOCTBIO TPAXKAAHCKONW TO3UIMH OO0YyYaromerocss Kak aKTHUBHOIO U
OTBETCTBEHHOTO WJIEHAa POCCHMCKOrOo OOIIECTBa, MPEACTABICHUEM O MaTeMaTHYEeCKHX
OCHOBaxX (PYHKIMOHHUPOBAHMS PA3NUYHBIX CTPYKTYp, SIBICHUN, MPOLENYpP TPakJaHCKOTO
oOmiecTBa (BBIOOPBI, OMPOCHI W IIP.), YMEHHEM B3aUMOJEHCTBOBaTb C COLMAIbHBIMU
MHCTUTYTaMH B COOTBETCTBHH C UX (PYHKIHUSAMU U HA3HAYCHHUEM.

IMaTpuoTnyeckoe BOCIUTAHME:

C()OPMUPOBAHHOCTBI0 POCCUMCKOW TPakJaHCKOM HJIEHTUYHOCTH, YBAXKEHUSI K
OPOIUIOMY M HACTOALIEMY POCCHUICKOM MaTeMaTHKH, LIEHHOCTHBIM OTHOIIEHHUEM K
JOCTUKEHUSIM POCCHUIICKMX MAaTEMAaTHUKOB M POCCUICKOM MaTeMaTHMYeCKOM IIKOJIbI, K
MCIIOJIb30BAaHUIO ATUX JOCTUKEHHUI B JPYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

OCO3HAaHUEM JIyXOBHBIX IIEHHOCTEHl pOCCHUHCKOro Haponaa; cHOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O  CO3HAHUS, JTHYECKOIO IMOBEACHUS, CBSI3aHHOTO C IPAKTUYECKUM
MPUMEHEHHUEM JOCTHKCHUI HAyKU U ICATEIHHOCTHIO YUEHOTO; OCO3HAHMUEM JIMYHOTO BKJIa1a
B IIOCTPOCHUE YCTONYHUBOTO OYIYIIETO.

JcTeTHYeCKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHMEM K MHpYy, BKJIIOYas 3CTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEW, OOBEKTOB, 3ajay, pEHICHUW, pacCyXIACHHI; BOCHPUUMYHUBOCTHIO K
MaTEMaTHYECKUM acleKTaM Pa3InYHBIX BUIOB UCKYCCTBA.

du3uyeckoe BOCIUTAHHE:

c(OPMUPOBAHHOCTBIO YMEHHUSI MPHUMEHATh MaTeMaTHYeCKHe 3HaHHMs B MHTEpecax
3I0pOBOr0 U 0e30macHOro oopasa *KHU3HU, OTBETCTBEHHOI'O OTHOILIEHUS! K CBOEMY 370POBbIO
(3mopoBoe mnHTaHME, COAJaHCUPOBAHHBIA pEXUM 3aHATUM W OTAbIXa, peEryJsapHas
busnyeckas aKTUBHOCTb); (PU3NYECKOTO COBEPIICHCTBOBAHMS, MPU 3aHATUSX CHOPTHBHO-
03/I0POBUTEIHHON ACSITETHEHOCTHIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPY/AY, OCO3HAHMEM LIEHHOCTH TPYJ0JIIOOUS; HHTEPECOM K Pa3iIMuHbIM
chepam mnpodecCHOHANBHOW  JIESATEIbHOCTH, CBSI3aHHBIM € MaTeMaTUKOW u e
NPWIOKEHUSMH, YMEHHEM COBEpIIaTh OCO3HAaHHBIM BbIOOp Oyaymieir mnpodeccuun u
pealli30BbIBATh COOCTBEHHBIE J>KM3HEHHBIC IUIaHBI; TOTOBHOCTHIO M CIOCOOHOCTBIO K
MaTeMaTHYeCKOMY OOpa30BaHMIO M CaMOOOpa30BaHMIO HAa MPOTSHKEHWUM BCEW JKU3HU;
TOTOBHOCTBIO K AKTHBHOMY YYacCTHIO B PEIICHMHM NPAKTHUECKUX 3a/Jad MaTeMaTU4eCKOu
HATPaBIICHHOCTH.

JKOJIOrMYecKoe BOCIMTAHHE:

c(OPMUPOBAHHOCTHIO IKOJIOTUYECKON KYJIbTYphl, TOHUMAHUEM BIUSHUS COLIMAJIBHO-
HKOHOMUYECKUX MPOIECCOB HA COCTOSHHE MPUPOTHON U COIMAIIBHOM Cpelbl, OCO3HaHUEM
r00anpHOTO0  XapakTepa HKOJIOTMYECKHUX MpoOJieM; OpueHTalue Ha MpUMEHEHHE
MaTeMaTUYECKUX 3HaHWM JUIsl pelleHus 3aJad B 00JacTH OKpY’Karolled cpensl,
IUIAHUPOBAHUS IIOCTYNKOB U OLIEHKHM HMX BO3MOXHBIX IOCJIEICTBUH I OKpYXKaroulei
Cpelbl.

LleHHOCTH HAYYHOTO MO3HAHMS:



C(OPMUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHsI HAyKH W OOIIECTBEHHOW NMPAaKTUKH, MOHMMAaHUEM MATEeMAaTUYECKOH HayKH Kak
cepbl YeNoBeUeCKOW ACSITEIbHOCTH, ATANOB €€ pPa3BUTUS M 3HAYUMOCTH JUIS Pa3BUTHUS
[UBIJIN3AIMH; OBJAJCHHUEM S3BIKOM MAaTeMaTHKH M MaTeMaTU4eCKOW KyJIbTYypoW Kak
CPEACTBOM ITO3HAHUS MHPA; TOTOBHOCTBIO OCYIIECTBIISATH TPOSKTHYIO U HCCIIEIOBATEIBCKYIO
HESITeTbHOCTh WHAMBHYyaIbHO U B TPYIIIIC.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

MeranpeaMeTHble  pe3yJibTaTbl  OCBOGHHSI  MPOTpaMMbl  y4eOHOro  MpeaMeTa
«MaremaTuka» XapaKTepU3ylOTCS OBJIAJICHUEM YHUBEPCAIBLHBIMU HO3HABAMENbHBIMU
0elcCmeUsMy, YHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMY,  YHUBEPCATbHbIMU
Dpe2yIAMUBHbIMU OelCMBUIMU.

1) Vuueepcanvuvie nosnasamenvhvle Oeticmeus, o0becneuusaom @opmuposarue
0a306blX KOSHUMUBHBIX NPOYeccos ooOyuarwuxcsa (0ceoeHue Memooo8 NO3HAHUS
OKpYJcaowe2o Mupa, NpuUMeHeHue J102UUeCKUX, UCCLe008ameNbCKUX Onepayuli, yMeHull
pabomams ¢ ungpopmayueii).

Bba3oBble Jioruyeckue aeiicTBUs:

e BBIBISITH U  XapaKTEPHU30BaTh CYIIECTBEHHbIC TMPU3HAKA MATEMaTUYECKHUX
00BEKTOB, MOHATUI, OTHOIICHUN MEXTy TOHATUSAMU; POPMYIUPOBATH ONPEICTICHUS
MOHSITHIA; YCTAaHABJIMBATH CYIICCTBEHHBIN MPU3HAK KIacCU(PHUKAIINHN, OCHOBAHUS IS
000011IeHHS U CPAaBHEHHUSI, KDUTEPUHU TPOBOJMMOTO aHAIMN3a;

e BOCIPHUHUMATH, GOPMYITUPOBATH U IPEOOPA3OBLIBAThH CYXKACHUS: YTBEPAUTEIBHBIE U
OTpHULaTeNbHbIE, EAMHUYHBIC, YACTHBIE U OOLINE; YCIOBHBIE;

e BBIBJISITh MaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W TMPOTHUBOPEUUS B
dakTax, MAHHBIX, HAOMIOACHHUSX W YTBEPXKACHUAX; MpEAsiaraTb KPUTEPUU s
BBISIBIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUNI;

e JIeTIaTh BBIBOJBI C MUCIIOIH30BAHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX U UHYKTUBHBIX
YMO3AKJIFOUCHUH, YMO3aKJIFOUYEHUI 110 aHAJIOTUU;

e TMPOBOAWTH CAMOCTOATEIBHO JOKA3aTeJbCTBA MATEMAaTHYECKUX YTBEPKICHUI
(IpsiMBIE W OT MPOTHUBHOTO), BHICTPAWBATh apTyMEHTAIINIO, TIPUBOIUTE MPUMEPHI H
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS M BHIBOIBI;

e BBIOMpaTh Croco0 perieHus y4eOHOW 3a7aud (CpaBHHBATh HECKOJIBKO BapHaHTOB
pelleHusi, BbIOMpaTh Haubojiee MOAXOIAMIMM C y4E€TOM CaMOCTOSITENIBHO
BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble uccienoBareabcKkue 1eHCTBUA:

e HCMOJb30BAaThb BONPOCHI KAk HMCCJIENOBATENbLCKUM  HMHCTPYMEHT  IO3HAHWS,
GopMynupoBaTh  BOINPOCH,  (UKCUPYIOLIME  MPOTUBOpEUYHE,  MpodIemy,
YCTaHABIIMBAaTh HCKOMOE M JlaHHO€, (hOPMHpOBATh THUIIOTE3y, APTyMEHTHPOBAThH
CBOIO MO3ULIUI0, MHEHHUE;



MPOBOAUTH CAMOCTOSITEILHO CIJIAHUPOBAHHBIA HKCIEPUMEHT, HCCIIEIOBAHUE 10
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTO OOBeKTa, SIBICHHS, TMpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX Ty 00bEeKTaMu, SIBJICHUSIMH, TIPOIIECCAMU;
CaMOCTOATENbHO  (OpMYyIUpOBaTh OOOOIIEHUS ¥ BBIBOJBI 10 pe3yJbTaTam
MPOBEACHHOTO  HAOMIONEHMS,  WMCCIEIOBAaHUSA,  OICHWBATh  JOCTOBEPHOCTH
MOJTYYCHHBIX PE3yJIbTaTOB, BEIBOJOB M 000OIICHUIA;

IPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTHE TIpoliecca, a TakKe  BBIJIBUTaTh
MPETNOI0XKEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

2)

BBISBJIATH eULINTH UH(OPMALINY, JAHHBIX, HEOOXOJUMBIX JIJIsl OTBETAa HA BOIMPOC
U IS pelIeHus 3a1a4H;
BbIOMpaTh MH(OpPMALMIO M3 HCTOYHUKOB pa3JIMYHBIX THUIIOB, AHAIU3UPOBATb,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMALIUIO PAa3IMYHBIX BUJOB U (HOpM
MPEICTABJICHHUS;
CTPYKTYpUpPOBaTh HMHGOPMAIMIO, MPEACTaBIATh €€ B pa3auyHbIXx (opmax,
WJUTIOCTPUPOBATH IpapUuecKu;
OLICHMBATh HaAEKHOCTh MH(GOPMALMU MO CaMOCTOSITENbHO C(HOPMYIHMPOBAHHBIM
KPUTEPUSIM.

Vuueepcanvnvie KOMMYHUKAMUGHbIE Oeticmeusl, obecneuusaiom

CHOPMUPOBAHHOCMb COYUATLHBIX HABLIKOB 00OVUATOUWUXCSL.
Oo0menue:

BOCIpUHUMATh U (OPMYJIMPOBATHh CYXJIEHUS B COOTBETCTBUM C YCIOBUSMHU U
LEeJISIMUA OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BbIpaXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
M THCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHHWS MO XOAYy pCEIICHUS 3a7auH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAaT;

B X0/€ OOCYXIEeHHsI 3aJlaBaTh BOIPOCHI IO CYILECTBY OOCYXIaeMOHl TeMBl,
npoOsieMbl, pemaeMod 3aJayd, BbBICKA3bIBaTh MWJEW, HAIEJIEHHbIE Ha IOMCK
pPELIEHUs; COMOCTABIATH CBOM CYXKIEHHS C CYXICHUSMH JIPYTHMX YYaCTHHUKOB
auanora, oOHapy>KMBaTh Pa3IMuME M CXOJICTBO MMO3MIIMHA; B KOPPEKTHOU (opme
(bopMyIMpOBATH PA3HOIIIACHS], CBOU BO3PAKEHUS;

IIPEACTABIIATh PE3yJIbTaThl pELIEHUs 3aJadd, OKCIIEPUMEHTA, HCCIIEIOBAHMS,
MIPOEKTa; CAMOCTOSTEIbHO BBIOMPATh (opMaT BHICTYIUIGHHS C Y4€TOM 3ajad
pe3eHTallMi U 0OCOOEHHOCTEN ayJUTOPHUH.

CoTpyaHuvecTBo:

MOHUMATh M UCTIOJIH30BATh MPEUMYINECTBA KOMAHIHONW M WHIMBUIYATHHOU PabOTHI
Py pEIIeHUH YYeOHBIX 3a/lady; MPUHUMATh IIe7b COBMECTHOW JEATEIhHOCTH,
IJIAHUPOBATh OPTAaHW3AIUI0 COBMECTHOW pPabOThI, paclpencisaTh BUILI PpadoT,
JIOTOBApUBATHCSA, OOCYKIaTh TPOIECC W Pe3yslbTaT padoThl; 0000maTh MHEHUS
HECKOJIBKHUX JTFO/ICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (oOcykneHus, OOMEH MHEHUH,
«MO3TOBBIE IMITYPMBD) U WHBIE); BHIIOIHITH CBOIO YacTh PaOOTHI U KOOPJAHMHUPOBATH
CBOM JICWCTBUSI C IPYTUMU WICHAMU KOMAaH]IbI; OIICHUBATh KAYECTBO CBOETO BKIIaJa



B O0mMI MPOAYKT TO KpUTEPUsAM, CHOPMYIUPOBAHHBIM  YYaCTHUKAMH
B3aNMOJICUCTBUS.
3) Vuusepcanvuvie pecynamuenvle Oeciicmeus, obecnewusaiom Gopmuposanue
CMbICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCTIU.

Camoopranusanmusi:

e COCTaBIIATH IJIaH, AJITOPUTM PEIICHUS 3a7a91, BRIOUPATH CIIOCO0 PEIICHUS C YIETOM
MMEIOIIHNXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATH U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOUM MH(OpMAITHH.

CaMOKOHTPOJIb:

e BJIAJICTh HAaBBIKAMHU ITIO3HABATEILHON pPEQIIEKCHH KaK OCO3HAHUS COBEPIIACMBIX
JEUCTBUH W MBICIUTENBHBIX IPOIECCOB, WX PE3YyJIbTAaTOB; BIAJETh CIIOCOOAMH
CaMOTPOBEPKH, CAMOKOHTPOJIS TIpoliecca U pe3yibTaTa PEHICHUs] MaTeMaTH4eCKOn
3a/lauu;

e TMPEABUJCTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MpPU PEIICHUU 3a]auyH,
BHOCHUTH KOPPEKTHBBI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, NAHHBIX,
HaWJEHHBIX OMMOOK, BBIIBICHHBIX TPYIHOCTEH;

e OIICHUMBATh COOTBETCTBUE pe3yibTaTa ILEIU U YCIOBUAM, OOBSCHATH MPUYUHBI
JOCTW)KEHUST WM HEAOCTWKEHUS Pe3yJIbTaTOB JEATEIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OICHKY MPHOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI
10 KUIACC

OmnepupoBath MOHATHIMH: TOUKA, IPSMas, INTOCKOCTb.

[IpuMeHsITh aKCHOMBI CTEPEOMETPUM H  CIEICTBUS W3 HHX TP  PEUICHUH
reOMEeTPUUYECKUX 3a/1a4.

OnepupoBaTh MOHATUSMHU: NAPAJUICABHOCTh U MEPHEHAUKYISIPHOCTh MPSMBIX U
IIJIOCKOCTEH.

KrnaccudunupoBaTs B3auMHOE pacioiosKeHHE MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TOHATUSMHU: JIBYTPAaHHBIA YTOJ, TpaHU ABYTPAHHOTO yria, pedpo
JABYTPAHHOTO YIJIa; TMHEHHBIN YroJl IBYIpaHHOTO yIila; TpajycHas Mepa ABYTPAaHHOIO yIiia.

OnepupoBaTh MOHITUSIMH: MHOTOTPAHHUK, BBITYKJIBIA M HEBBIMYKJIBIM MHOTOTPaHHHUK,
AJIEMEHThl MHOTOI'paHHUKA, IPABUIIbHBI MHOTOTPaHHHUK.

Pacro3naBaTh OCHOBHBIE BUIbI MHOTOTPAaHHUKOB (MMUpaMHUIa; TPU3Ma, MPSIMOYTOIbHBIN
napasuiesienumnes, Kyo).

KnaccudpunupoBaTe MHOTOIpaHHUKH, BBIOMpas OCHOBaHUS HJs KiIaccU(UKaAUU
(BBIMTYKJIbIE W HEBBIMYKJIbIE MHOTOTPAHHUKH; TPABUJIbHBIE MHOTOTPAHHUKHU; MPSMBIE U
HAKJIOHHBIE TIPU3MBI, MTApaJIJICTEIHIIE b ).

OnepupoBaTh MOHATUSAMU: CEKYIIask IUIOCKOCTh, CEYeHHE MHOTOI'PaHHHUKOB.

OOBACHATH MPUHLUIIBI IOCTPOCHUS CEUEHUH, UCIIOIB3Ys METO/] CIIE/I0B.



CtpouTh ceueHUsS MHOTOTPAHHHUKOB METOJOM CJIENOB, BBITIONHATH (BBIHOCHEIE)
MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUI CBEPXY, COOKY, CHHU3Y.

Pemarp 3amaum Ha HaXOXKICHHWE TEOMETPUYCCKUX BEIUYMH IO 00pasiaM WiIH
QITOpUTMaM, TIPUMEHSS M3BECTHBIC AHATUTHUYECKHE METOBl MPHU PEIICHUU CTaHAAPTHBIX
MaTeMaTUYECKHX 3a7a4 Ha BBIYUCICHUE PACCTOSHUN MEXKIY JABYMsI TOUYKaMH, OT TOUYKH JIO
MIPSAMO#, OT TOYKH JI0 TUIOCKOCTH, MEXKTY CKPEITUBAIOIIUMHUCS MPSIMBIMH.

Pemarp 3amaum Ha HaXO0XKICHHWE TEOMETPUYCCKUX BEIUYMH 10 o00pasiaM WiIH
QJITOpPUTMaM, TIPUMEHSS M3BECTHBIC AHAIUTHYECKHE METOIBl MPHU PEIICHWU CTaHAAPTHBIX
MaTeMaTHYECKUX 3a7ad Ha BBIYMCIICHHUE YIJIOB MEXIY CKPEIIUBAIOIUMUCS TMPSIMBIMHU,
MEXIy MPSMOH U TUIOCKOCTBIO, MEXKTY TUTOCKOCTSIMHU, ABYTPAHHBIX YTJIOB.

Brraucisats 00bEMBI U TUTOIIAIR TTOBEPXHOCTEH MHOTOTPAHHHUKOB (TIpH3Ma, MUPaMHUIA)
C mpuMeHeHUueM (OPMYJ; BBIYUCIATH COOTHOIICHUS MEXIY IUIOMAISIMU MOBEPXHOCTEH,
00BEMaMU MOA0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TMOHATHUSIMH: CHMMETPHUS B TMPOCTPAHCTBE; IEHTP, OCh M IIJIOCKOCTH
CUMMETPHH; IIEHTP, OCh M TUNIOCKOCTh CUMMETPHUH (UTYPHI.

W3Bnekats,  mpeoOpa3oBBIBATh W WHTEPOPETHPOBATH  HHPOPMAUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO HAa YEPTEKaX U PUCYHKAX.

[Ipumensaty reomerpudeckue (akThl IS PEIICHHS CTEPEOMETPUUYECKHUX 3ajad,
MIPEAMOIATAOIINX HECKOJIBKO IIaroB PEIISHUs, €CIIM YCIOBHS MPUMEHEHHUS 3aJIaHbl B SIBHOM
dhopme.

[IpumeHnsaTh mpocTeiiiue TporpaMMHbIC CPEICTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI MPHU PEIICHUH CTEPEOMETPUUECKHX 3a]1ay.

[IpuBoauTh TpPHMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B TMPHUPOJIE U >KU3HH,
pacrmo3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPUHU B HCKYCCTBE.

[IpuMeHATh TOTyYeHHBIC 3HAHKS HA MPAKTUKE: aHAIM3UPOBATh PEalIbHBIC CUTYaIlud U
MPUMEHSATh U3y4YEHHBIE TIOHSATHS B TIPOIIECCE TOWCKA PEIICHUS MaTeMaTHYeCKU
chOpMyTUPOBAHHON MPOOIEMBI, MOJICTUPOBATh PEAIbHBIE CUTYAIlMH Ha SI3bIKE T€OMETPHH,
MCCJICIOBATh IIOCTPOCHHBIC MOJICIIN C UCITOJIb30BAHUEM I€OMETPUUYCCKUX TTOHITHI U TEOPEM,
anmapaTta anreOpbl; pemaTh NPAKTHYCCKHE 3aJlayd, CBSI3aHHBIC C HaXO0XICHHEM
TCOMETPUYCCKHUX BEITUYHH.

11 KUIIACC

OnepupoBaThb  MOHATUSAMHU:  LWJIMHAPUYECKass  MOBEPXHOCTh,  oOpa3zyrolue
MWIMHIPUYECKONH TIOBEPXHOCTH; IIWIIMHADP;, KOHHWYECKash TMOBEPXHOCTh, OOpa3yrolne
KOHUYECKOW MOBEPXHOCTH, KOHYC; ChepruecKas MOBEPXHOCTb.

Pacno3naBate Tena BpaieHus (LMIMHAP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI OTYYEHUS TEJ BpalllEHUSI.

KrnaccudunupoBaTs B3aUMHOE pacnoioskeHue chepbl U MI0CKOCTH.

OnepupoBaTh MOHATUAMU: IAPOBON CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA CETMEHTA;
IIapOBOI CJI0HM, OCHOBAHHE LIAPOBOTO CIIOSI, BEICOTA IAPOBOT'0 CIIOST; IIAPOBOI CEKTOD.



Boruncnsate 00bEMBI U IJIOMIAAN TIOBEPXHOCTEH TeJ BpalEHUs], TEOMETPUUYECKUX TEII C
npuMeHeHueM Gopmy.

OnepupoBaTh NOHATUSMU: MHOTOI'PAHHUK, BIIMCAHHBIA B C(epy U ONMUCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK WUJIU TEJIO BPAICHHUS.

BBIYUCHATE COOTHOIIEHHSI MEXKY IUIOMIAASIMHU MOBEPXHOCTEN U 00bEMaMH MOJOOHBIX
Tell.

N300paxaTh u3ydyaeMble (UIYpbl OT PYKH M C NMPUMEHEHHEM IPOCTHIX UYEPTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) TUIOCKUE YEPTEXKHU U3 PUCYHKOB IIPOCTBIX OOBEMHBIX (QUTYP:
BHJI CBEPXY, COOKY, CHU3Y; CTPOUTh CEUEHHUS TEJ BPAILCHHUS.

N3Bnekars, WHTEPIPETUPOBATH 51 npeoOpa3oBbIBATh uH(popmanuio 0
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO Ha YepTeKaxX U PUCYHKaX.

OnepupoBarth MOHATUEM BEKTOP B IPOCTPAHCTBE.

BpIMONMHATE NEUCTBUSA CIOKEHUST BEKTOPOB, BBIUWTAHHUS BEKTOPOB W YMHOXKEHUS
BEKTOpA Ha YKCII0, OOBSICHATh, KAKUMU CBOMCTBAMU OHU 00J1a/1at0T.

[IprMeHATh MpaBUIIO NTapajuIeIICIUIEAA.

OnepupoBarh NOHATHIMU: JEKAPTOBBI KOOPAUHATHI B IIPOCTPAHCTBE, BEKTOP, MOLYJIb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPIMHATBHI BEKTOPA, YTOJ MEXAY BEKTOPAMU, CKaJIAPHOE
IIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

HaxomuTe cymMMmy BEKTOpPOB M TPOM3BEACHHE BEKTOpPA HA YHUCIO, YroJd MEXKIY
BEKTOpaMH, CKaJIsIpHOE IIPOU3BEACHHUE, PACKIIAIbIBATL BEKTOP II0 IBYM HEKOJUIMHEAPHBIM
BEKTOPaM.

3anaBaTh INIOCKOCTh YPAaBHEHUEM B JE€KaPTOBOW CHCTEME KOOPAMHAT.

[Ipumensaty reomerpuyeckue (HakTbl I PEIICHHS CTEPEOMETPUUYECKHX 3ajad,
MIPEANONIAraloIIUX HECKOJIBKO IIarOB PELICHHUS, €CIIM YCIOBUS IPUMEHEHUS 3aJ1aHbl B SBHOMN
dhopme.

Pemare mpocredmme reOMETpUYECKME 3aJayd  Ha I[PUMEHEHHE BEKTOPHO-
KOOPAMHATHOT'O METO/IA.

Pemare 3amaum Ha [10KA3aTENbCTBO MATEMAaTHYECKMX OTHOIICHHM W HAXOXKIECHUE
r€OMETPUYECKUX BEIUYMH MO 00pas3laM WM aJlfOpUTMaM, MPUMEHSS M3BECTHBIE METOJIbI
IIPY PELIECHUU CTAaHIAPTHBIX MATEMATUYECKUX 3a/1a4.

IIprMeHATh IPOCTENIIME IPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKALIMOHHbIE
CUCTEMBI [IPH PELIEHUN CTEPEOMETPUUYECKHX 3a1a4.

[IpuBoauTh TpUMEpPHl MAaTEMAaTHYECKHX 3aKOHOMEPHOCTEW B MPUPOAE U IKHU3HU,
pacIio3HaBaTh NPOSIBICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

IIprMeHATh NONy4YEHHBIE 3HAHUS HA MPAKTUKE: AHAIM3UPOBATh PEaJIbHbIC CUTyallud U
IIPUMEHATh H3YyYEHHBIE TIOHATHA B IIPOLECCE TOMCKA PELICHUS MAaTeMaTUYECKH
c(OpMyJIMPOBAHHON IPOOJIEMBI, MOAEIMPOBATh PEAJIbHBIE CUTYallMM Ha SI3bIKE T€OMETPUH,
UCCIIEI0BATH IIOCTPOCHHBIE MOJIEIIN C UCIIOJIB30BAHUEM F€OMETPUYECKHUX ITOHATUI U TEOPEM,
anmapara anreOpbl; pemarb MpPaKTUYEeCKHe 3aadyd, CBA3aHHBIE C HaXO0XKICHUEM
r€OMETPUYECKUX BEIMYHH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KonuyecTBo yacos DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
KonTpoabubie IIpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 BBenenue B ctepeoMeTpuio 10
5 [IpsimMbIe ¥ IIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapaieabHOCTH MPSIMBIX U TUIOCKOCTEH
3 [leprieHAUKYIAPHOCTD MPSIMBIX U 12
IJIOCKOCTEH
4 Vsl MeXay NPSMBIMU U IJIOCKOCTSIMU 10 1
) MHororpanHuKu 11 1
6 OO6BEMBI MHOTOI'paHHUKOB 9 1
7 IToBTOpEHME: CEUEHHUSI, PACCTOSIHUSA U YTJIbI 4 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KITACC

KoauvecTBo yacoB DJIeKTPOHHbBIE

HaumeHoBaHue pa3ieioB U TeM uudpoBbIe
Ne n/n P Kontpoabnbsie  IlpakTuueckue (uidpp )

NMpOrpaMMblI Bcero odpa3oBaTebHbIE

padoThI padoThI
pecypchl

Tena BpameHus 12

OO0BEMBI TET 5

BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1

[ToBTOpenue, 06001ICHNE, 7 1

crucTeMaTu3aluvs 3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




HHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

OCHOBHBIE TIOHATHS CTEPEOMETPHH: TOUKA,
npsiMasi, INOCKOCTbh, TpocTpancTBo. [IpaBuia
M300pakeHNs Ha pUCYHKAX: H300pakeHUs
HJ’IOCKOCTCﬁ, napaijiCJIbHBIX MMPAMBIX
(OTpe3KOB), cepeHBI OTpe3Ka

ITonstus: MepEeCCKaromuecs 1mI0OCKOCTH,
NnepeceKkaromumecsa npsAamas 1 rmiI0CKOCTb

[TonsTus: MNepeceKkaromuecs miI0CKOCTH,
nepecekaromuecs npsamas 1 rmiI0CKOCTb

3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pakeHre MHOTOTPaHHUKOB Ha PUCYHKAX,
Ha NMPOEKLMOHHBIX YepTexax

HavanbHble cBeieHus 0 Kyoe U nupamujie, ux
pa3BépTku U Mojenu. CeueHust
MHOT'OIPAHHUKOB

HavanbsHbie cBeieHus 0 KyOe U UpaMuie, uxX
pa3BEépTku U Mojenu. Ceuenust
MHOTOTPAaHHUKOB

ITonsiTue 00 aKCHOMATHYECKOM MMOCTPOCHUU
CTCPCOMETPHUUN: aKCUOMBI CTCPCOMCTPUHU U
CIICACTBHUA U3 HUX

[TonsiTrie 06 akcHOMATHYECKOM MOCTPOSHUU
CTEPEOMETPHUHU: AKCUOMBI CTEPEOMETPUU U
CJEICTBUS U3 HUX




[Tonatue 06 akCHOMAaTHYECKOM ITOCTPOCHUH

9 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX
[TonsiTHE 00 AKCMOMATHYECKOM IOCTPOCHUU

10 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX
B3anMHoe pacnonoxeHue npsMbIX B

11 IPOCTPAHCTBE: IepeceKaroIuecs,
napajelibHble M CKpEeIMBAIOIIMECs IpsMble
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN B

12 IPOCTPaHCTBE: MapajljiesbHble NPsMbIE B
IIPOCTPAHCTBE; NapaJlIeIbHOCTh TPEX MPAMBIX
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B

13 npoctpanctse: [lapamienbHoCcTh npsAMoii 1
IJIOCKOCTH

14 VTIu1Bl ¢ COHANPABICHHBIMUA CTOPOHAMH

15 VYron Mexy NpSMbIMU B IPOCTPAHCTBE

16 Yroa Mexay npsIMbIMU B IPOCTPAHCTBE

17 [TapannensHOCTh MIIOCKOCTEN: MapaiesibHbIe
IJIOCKOCTH

18 CBoiicTBa NapaJJIENbHBIX IIOCKOCTEN

19 [IpocTeiimue npocTpaHCTBEHHBIE (PUTYPHI HA
IUIOCKOCTH: TETPadAp, KyO, mapasiesenure,

20 [TocTpoenue ceuennmii

21 [Toctpoenue ceuenunit
KonTtponsHas padora no teme "[Ipsimbie u

22 IUIOCKOCTH B IpocTpaHcTBe. [lapanienbHocTb
IPSIMBIX U IJIOCKOCTEHN"

93 [leprieHAMKYASIPHOCTD MPAMOU U TIIIOCKOCTH:

NEePIEeHIUKYIIIPHBIE IPSIMbIE B IPOCTPAHCTBE




IIpsimMble napaiienbHbIe U EPIEHIUKYIISIPHBIC

24
K INIOCKOCTH

o5 [Tpsimble napasuieabHbIe U IEPIEHIUKYIIIPHBIE
K IIJIOCKOCTH

26 [Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU U
IUIOCKOCTH

7 [Ipu3Hak nepneHauKyJIApHOCTH IPSIMOU U
IUIOCKOCTH

28 Teopema o npsAMON NepIEHANKYIAPHON
IUIOCKOCTH

29 Teopema o0 ipsiMO¥ NTEPIIEHAUKYIISIPHOU
IUIOCKOCTH

30 Teopema o0 psIMO¥ NTEPIIEHAUKYIISIPHOU
IUIOCKOCTH
IlepnieHqUKyISAp U HAKIIOHHBIE: PACCTOSHUE OT

31 TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE OT MPSMOK
JI0 MIJIOCKOCTH
IlepnieHqUKyYISAp U HAKJIOHHBIE: PACCTOSHUE OT

32 TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT MPSMOK
J10 IIJIOCKOCTH
IlepnenauKyIsip ¥ HAKJIIOHHBIE: PACCTOSIHUE OT

33 TOYKH JI0 THIOCKOCTH, PACCTOSTHUE OT MPSIMOI
J10 IIJIOCKOCTH
IlepnenauKyIsip ¥ HAKJIIOHHBIE: PACCTOSIHUE OT

34 TOYKH J0 IJIOCKOCTH, PACCTOSIHUE OT MPSMOKN
JI0 MIJIOCKOCTH

35 VYIbl B IPOCTPAHCTBE: YIOJl MEXAY IIPAMON U
IJIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj

JBYTPAHHOI'O yIJla




37

38

39

JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JIBYTPAHHOI'O yIJla

[lepneHAuKyISIPHOCTD MIJIOCKOCTEN: IPU3HAK
NEPHEHANKYJIIPHOCTH JABYX IIIOCKOCTEN
[lepnenqUKyYIAPHOCTD MIIOCKOCTEN: MPU3HAK
NEPHEHANKYJIIPHOCTH ABYX IIIOCKOCTEH

40

41

[lepneHqUKyYIAPHOCTD MIIOCKOCTEN: MPU3HAK
MEPIECHANKYJISIPHOCTH ABYX IIOCKOCTEN

Teopema o0 TpEX nepHeHUKYIApax

42
43

Teopema 0 TpEX nepneHIUKYIIpax

Teopema o0 TpEX NepHeHUKYIApax

44

KonTtponpsHas pabora mo Temam
"IlepneHUKYISIPHOCTD NMPAMBIX U
w1ockocTe" U "YTibl MeXAY NPSAMBIMU U
II0CKOCTAMU"

45

IlonsTre MHOI'OrpaHHMKa, OCHOBHBIC
3JICMCHTBI MHOI'OI'PAHHWKA, BBIITYKJIBIC 1
HEBBIITYKJIBIC MHOTOTPAHHHUKH; pa3BépTI<a
MHOT'OTpaHHHUKa

46

[Ipu3ma: N-yronpHas npu3Ma; rpaHu 1
OCHOBaHUS IIPU3MBI; IIPsIMasi U HAaKJIOHHAs
pU3MBbL; OOKOBasl U MOJIHASL TIOBEPXHOCTh
IIPU3MBI

47

48

[Tapannenenunen, NpsAMOYTOIbHBIN
napaJuieJIenunes] 1 ero CBOMCTBa
[Iupamuna: N-yronbHasi nMpamMuaa, TpaHu v
OCHOBAHHUC NHUPaAMUIBI; OOKOBas M IIOIHAS
MMOBCPXHOCTh MUPAMUbI; TPpaBUJIbHAA U
yCeuE€HHAs MUpAMUJIA

49

HpaBI/IJIBHBIG MHOT'OT'paHHUKHA: TIOHATUC




MPABIJILHOTO MHOTOTPAHHUKA; TPaBUIIbHAS
npu3Ma ¥ MpaBUIbHAS MMPAMHUIA; TPABUIIbHAS
TpeyrojbHas MupaMua U MPaBUIBHBIN
TeTpa’ap; Kyo

[IpencrasieHue o NpaBUIBHBIX

50 MHOTOTpPAaHHHUKAX: OKTadp, JOJACKAIp U 1
UKOCadP.
CuMMmeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCUTEJIBHO TOYKH, MPSIMOH, MJIOCKOCTH.
o1 DeMEHTbl CUMMETPUH B UpaMuax, 1
napaJiesienuneax, MpaBUIbHBIX
MHOTOT'paHHHKaX
59 Brruucrenue 31eMeHTOB MHOIOIPAaHHHUKOB: 1
pEOpa, AuaroHanu, yribl
[Tnomanb 60KOBOM MOBEPXHOCTU U MOJIHON
53 MOBEPXHOCTHU MPSMON MPU3MBI, IUIOIIAb 1
OCHOBaHMH, TeopeMa 0 OOKOBOH MOBEPXHOCTH
IIPSAMOM TIPU3MBI
[Tmomane 60KOBOM OBEPXHOCTH U
54 MOBEPXHOCTH MPaBUIbHOW MUPAMU/IBI, 1
TeopeMa o IUIOIAI OOKOBOM MOBEPXHOCTH
YCEUEHHOU MUPaAMUIbI
55 KonTponbhas pabota no teme 1
"MHororpaHHuku"
56 [Tonsarue 06 06vEMe 1
S7 O06bEM upamMuIbl 1
58 O0BEM TUpamMu bl 1
59 O06BEM nupamMuIb! 1
60 O0BEM TUpamMu bl 1
61 O06BEM pu3MBbI 1




62 O06BEM pu3MBbI

63 O0BEM TIPU3MBI

64 KonTtponbHast padora o Teme "O0bEMBI

MHOTOTPaHHHUKOB"

[ToBTOpEHHE, 0000IIIEHNE CUCTEMATU3AIIHS
65 3nanuil. [loctpoenue ceueHuii B
MHOTOTPaHHHUKE

[ToBTOpEHME, 0000IIICHNE CUCTEMATU3AIIHS
3HaHM. Berancienne paccTosHUN: MEXITy
66 JIBYMsI TOYKaMH, OT TOYKH 10 IPSIMOH, OT
TOYKH JI0 IJIOCKOCTH, MEXKTY
CKPEUIUBAIOIIMMHUCS TPSIMBIMH

67 HroroBast KoHTpoIbHAs paboTa

[ToBTOpenue, 06o0IIEHNE CHCTEMAaTH3aIUs
3HaHUU. BbIYKMCIIEHNE YTIIOB: MEXKIY

68 CKPEIIMBAOIIUMUCS MPSIMBIMH, MEXKITY
HPSMOM U TIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YTJI0B MEXY TIOCKOCTSIMU

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KITACC

N KoanyecTBo yacoB DJIeKTPOHHbIE
n/-n Tema ypoka Beero Kourpoabuble IIpakTHyeckue il:;:ennﬂ uuppoBbie
paGoThI padoThI oOpa3oBaTe/ibHbIE
pecypcbl
1 Cdepa u map: ueHTp, paanyc, Iuamerp; 1
IJIOMIA/Ib TIOBEPXHOCTHU Chepbl
B3anmMHoe pacronoxenue cepsl U IIOCKOCTH;
2 KacaTrenbHasl IJI0CKOCTh K cdepe; MIomaib 1
chepsl
3 N306pakenue cdepsl, mapa Ha TIOCKOCTH. 1
Ceuenus mapa
Hunuaapudeckas MoBEpXHOCTh, 00pa3yrolne
4 LHUAJIMHIPUYECKON TOBEPXHOCTH, OCh 1
WJIAHIPUYIECKON TTIOBEPXHOCTH
Hunuaap: ocHOBaHUS 1 OOKOBasi TOBEPXHOCTb,
5 o0pa3ymolas 1 och; oAb OOKOBOM U 1
MIOJIHOM MOBEPXHOCTH
N300paskeHne MUIMHAPA Ha TUIOCKOCTH.
5 Pa3Béprka nunuaapa. CeueHus MUIMHIPA 1
(TTOCKOCTHI0, MapaljIeIbHON WU
MEPIECHIUKYISIPHON OCH IIUIUH/PA)
Konnueckas moBepXHOCTh, 00pa3yromme
7 KOHHMYECKOW ITOBEPXHOCTH, OCh M BEPIINHA 1
KOHHUYECKOW MOBEPXHOCTH
8 Konyc: ocHOBaHUWe 1 BepmnHa, 00pa3yromnias u 1
OCh; TUTOIIAAh OOKOBOW W TTOJTHOW TTOBEPXHOCTH
9 VYceu€HHBII KOHYC: 00pa3yloIine 1 BHICOTA; 1
OCHOBaHHUS U OOKOBAas MOBEPXHOCTh
10 N3o0paxeHnune KoHyca Ha MIIOCKOCTH. Pa3BépTka 1




koHyca. CeueHus KOHYyca (IIJIOCKOCTBIO,
napauleIbHON OCHOBAHHIO, U INIOCKOCTBIO,
IIPOXOALIEH Yepe3 BEPIINHY)

11 KomOunanums Ten BpamieHus: 1 MHOTOIPaHHUKOB
MHororpaHHuK, OIIMCAHHBIN 0KOJIO chepsl;

12 cdepa, BUcaHHas B MHOTOTPAaHHUK WJIH B TEJIO
BpallleHUs

13 [Tonstue 06 06bEMe. OCHOBHBIE CBOMCTBA
00BEMOB TeI

14 O0BEM UIMHIIpa, KOHYyCa

15 OO0BéM 1rapa u miomaab cepsl
[Tono6HbIe Tena B MpOCTPAHCTBE.

16 CooTHoIEHN MEX 1y IUIOIAIMU
MMOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEI

17 KonrtponbHas padora no temam "Tena
Bpamenus" u "O6beMbl Ten"

18 BexTop Ha MJI0CKOCTH U B IPOCTPAHCTBE

19 CrnosxeHue ¥ BBIYHTaHHE BEKTOPOB

20 YMHOXeHHE BEKTOpa Ha YHCIIO
Pasnosxenne BekTopa 1o TpéM

21 HEKOMIUIaHApHBIM BekTopam. [IpaBuio
napajuiefienunea

99 Pemrenue 3anay, CBA3aHHBIX C TPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU
[IpsimoyronbHas cucteMa KOOpAUHAT B

23 npoctpanctBe. KoopanHarsl BekTopa.
IIpocreiimune 3axa4u B KOOpAUHATAX

24 VYron mexay Bekropamu. CKansipHOe
MIPOU3BE/ICHNE BEKTOPOB

25 Brruncnenue yrioB Mexy NpsSIMbIMH U




IIJIOCKOCTAMHU

KoopaunaTHO-BEKTOPHBIN METO/ MPH PELICHUN

26 1
reOMETPUUYECKUX 3a7a4

97 KonrtponsHas padora no reme "Bekrops! u 1
KOOpJIUHATHI B IPOCTpaHCTBE"
[ToBTOpenue, 0000IIeHNE U CUCTEMATH3AIHS

28 3HaHuil. OCHOBHBIE QUTYPHI, (PAKTHI, TEOPEMBI 1
Kypca IIaHUMETPHH
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3alus

29 3HaHui. OCHOBHBIE (PUTYPBI, PAKThI, TEOPEMBI 1
Kypca IIaHUMETPHH
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3alus

30 3HAHUM. 3a/1auy JIAHUMETPUU U METOJIbI UX 1
pereHus
[ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIIHS

31 3HaHWH. 3aa4M TNIAHUMETPUU U METOBI UX 1
pereHus
[ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIIHS

32 3HaHuil. OCHOBHBIE QUTYPHI, (PAKTHI, TEOPEMBI 1
Kypca CTepeoMeTpHH

33 HToroBasi KOHTpOJIbHASA paboTa 1

34 [ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AITHS 1
3HAHUU

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



