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IMNOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamma yueOHoro kypca «l'eomerpusi» 06a30BOro ypoBHS ISt
oOyuaromuxcst 10 kmaccoB  pa3paboraHa Ha  ocHoBe  DenepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJapTa CpPEeJAHEro olliero oopa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX  TPEOOBAHWI, TPEABABIIEMBIX K
MaTeMaTH4eCKOMy OOpa3oBaHUI0, U Tpaguldid POCCUHCKOro 0oOpa3oBaHUS.
Peanu3zanus mporpammbl 00ecriedrBaeT OBIA/ICHUE KITIOYEBBIMU KOMIIETEHIIUSMH,
COCTaBJISIONIMMH OCHOBY /ISl CaMOpa3BUTHS W HEMPEPHIBHOTO 0Opa3oBaHUs,
[EJIOCTHOCTh OOMIEKYJIBTYpPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO Pa3BUTHS
JUYHOCTH 00YJArOIITIXCS.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

Baxxnoctp yueGHOro Kypca TeOMETpHUM Ha YpPOBHE CpEIHEro oOIero
oOpa3oBaHMs OO0YCJIOBJIEHA MNPAKTHUYECKON 3HAYMMOCTBIO METANpPEIMETHBIX H
OPEIMETHBIX PE3YyJIbTaTOB OOYUYEHHsS T€OMETPUU B HANpPaBICHUHM JIMYHOCTHOTO
pa3BuTHs oOyuaromuxcsi, ¢GopMupoBaHUs (HYHKIMOHATHLHON MaTeMaTH4eCKOU
IPaMOTHOCTH, U3yUEHUS IPYIUX Y4eOHbIX AUCUUILINH. Pa3Butue y oOydarommxcs
IPABWIBHBIX IPEACTABICHUN O CYIIHOCTH M MPOUCXOKIEHUU T'€OMETPUYECKUX
abcTpakiuii, COOTHOLIEHUH PEaJbHOTO0 M HJAEaJIbHOTO, XapaKTepe OTpaKeHUs
MaTeMaTU4YeCKOW HAyKOW SIBJICHUM M NPOLECCOB PEAJBHOIO MHPA, MECTE
Ir€OMETPUH B CUCTEME HAYK M POJIM MAaTEMaTHYECKOT0 MOJIEIUPOBAHNS B HAYYHOM
NO3HAaHUM U B MPAKTUKE COCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyalmxcsi, a TaKXe KayeCTB MbILIUICHUS, HEOOXOJMMBIX [UId aJanTaluu B
COBPEMEHHOM OOLIECTBE.

I'eomeTpus sBisgercs OAHUM M3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak oOecledrBaeT BO3MOYKHOCTb H3YYEHHs Kak
JUCLUIUIMH €CTECTBEHHO-HAaY4YHON HAIIPaBJICHHOCTH, TaK U T'YMaHUTAPHOM.

Jlormueckoe MbllUIEHHE, (OPMUPYEMOE NPU H3YYEHHH OO0Yy4YarOUIMMUCS
NOHATUMHBIX OCHOB FT€OMETPHUH U ITOCTPOCHUH LIETIOYKU JIOTUYECKUX YTBEPKIACHUN
B XOJIe pEUIeHUS TeOMETPUYECKUX 3a/ay, YMEHHE BBbIJBUTATb U OMNPOBEPraTh
TMIIOTE3bl HEIOCPEACTBEHHO HCIIONB3YIOTCA NPU PEIICHUM 3aJa4 €CTECTBEHHO-
HAYYHOTO I[MKJIA, B YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYILIECTBEHHYIO POJIb BO
BCEX 00JIACTAX MAESITENIbHOCTU 4YenoBeka. OpueHTalus 4elloBeKa BO BPEMEHU U
IPOCTPAaHCTBE — HEOOXOJMMOE YCIOBUE €ro COLMAIbHOrO ObITHsA, (opma
OTPaXXEHUsI OKPY’KAIOIIET0 MHPA, YCIOBHUE YCHEIIHOTO MO3HAHUSA U AKTUBHOTO
npeoOpa3oBaHusi  JEHUCTBUTEIBHOCTH. OmnepupoBaHUE  NPOCTPAHCTBEHHBIMHU
oOpazamMu OOBEIMHSAET pa3Hble BHUAbl y4€OHOHM M TPYIOBOM NEATEIBLHOCTH,



SBJISIETCSI OJHMM W3 TPO(ECCHOHATBHO BAXKHBIX KA4eCTB, MOITOMY aKTyajbHa
3amaya (opmMupoBaHHUS y OOYYarOIIMXCs MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBINUIEHUS — CYHIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKOMN JACSTEIPHOCTH 10 MHOTUM HAIPABJICHUSIM.

Llens ocBoenusi mporpamMmbl yueOHoro kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHEe 00y4deHuUs — oOIeo0pa3oBaTeibHOE M OOIIEKYJIBTYpHOE pa3BUTHE
oOydaromuxcss  4yepe3  OOecleYeHHe  BO3MOXXHOCTH  MpUOOpETeHUus U
UCIIOJIb30BAHUSI CUCTEMAaTUYECKUX T'C€OMETPUYECKUX 3HAHUM U JACUCTBU,
crenu@UUHBIX TEOMETPUH, BO3MOXKHOCTH YCIIEITHOTO MPOJIOJKEHUsST 00pa30BaHMUs
0 CTICIMAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIAAHBIM UCIIOJIb30BAHUEM I€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha ©0a30BOM YpOBHE IIpeJHAa3HAdYeHa IS
0o0y4JaroImMxcst CpeIHel MIKOJIbI, HE WCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyAHCHUM
Ha YPOBHE OCHOBHOTO 00Iero oopasoBanusi. Takum oOpa3om, oOydarolrecs: Ha
0a30BOM YpOBHE JOJKHBI OCBOMThH OOIIME MaTEeMaTHYECKUE YMEHHs, CBSI3aHHbIC
co crnenupuKoi TreoMeTpud H HeoOXOaUMbIe s JKHU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3yYUTh T€OMETPHUIO Oojee
r1y00OKO, €clii B JalbHEUIIEM BO3HUKHET HEOOXOIMMOCTh B TE€OMETPHUECKUX
3HAHUAX B MPOPECCHOHATHLHON AeSITENFHOCTH.

JlocTm)keHne 1M OCBOCHHS MPOrPpaMMbl OOECTIEUMBAECTCS PpEHICHHEM
COOTBETCTBYIOIIMX  3amad. [lpuopureTHRIMM 3agadaMyd  OCBOCHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax gBiIsitoTCS:

e (opMupOBaHHE TPEICTABICHUS O TEOMETPHUH KaK YacTd MHPOBOU

KYJIBTYPbI B OCO3HaHHE €€ B3aMMOCBSI3H C OKPYKAIOIINM MUPOM;

e (opMupoBaHHME TPENCTaBICHUS O MHOTOTPAHHMKAX W TellaX BpAIICHUS
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJCIISIX, IMO3BOJISIOMIUX OMHCHIBATH
Y U3y4aTh pa3HbIe SBJICHUS OKPY>KAIOIIETO MUPA;

e (QopmMupoBaHme yMEHHUS paclo3HaBaThb Ha YepTEk,ax, MOACIAX U B
peaTbHOM MHPE MHOTOTPAHHHUKH U TeJla BPaICHUS;

e OBJIAJICHHUE METOJAMH PEIIEHHUs 337a4 Ha MOCTPOCHHS Ha H300paKEHUSIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (QopmupoBaHue yMEHHS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O
MHOTOTPAaHHHUKAX W TeJlaX BPAIIEHUS U UX OCHOBHBIMHU CBONCTBAMU;

e OBJAJCHWE  QJITOPUTMAMH  PEIICHUS  OCHOBHBIX  TWUIIOB  3a]ady;
dbopMupoBaHUE  yMEHHS  TPOBOJUTHL  HECJIOXKHBIE  JOKa3aTelIbHBIC
pacCyXJIeHHUsI B XOJI€ PEIICHUs CTEPEOMETPUYECKUX 3a7ad U 3a7ad C
IPAKTUYECKUM COJICPKAaHUEM;

e pa3BUTHE  UWHTEJUIGKTYyaJlbHBIX W TBOPYECKUX  CIOCOOHOCTEH
oOydJarommxcs, IMO3HABATEIbHOM  aKTUBHOCTH, HCCIEAOBATEIHCKUX
YMEHHM, KPUTHYHOCTH MBIILJICHUS;



e (opmupoBanue (GYHKIIMOHATEHON IPAaMOTHOCTH, peJeBaHTHOM
FEOMETPUM: YMEHHME PpACIO3HABaThb IPOSABICHUS T'€OMETPUYECKUX
HNOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX
CUTyallUsIX M MpPH U3YUYEHUHU IPYIMX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM U 3aKOHOMEpHOCTEH, (GOpMYIHpPOBATh WX Ha S3bIKE
T€OMETPUU U CO3/1aBaTh F€OMETPUUYECKHAE MOJIEIH, IPUMEHATh OCBOCHHBIN
r€OMETPUYECKUN ammapar i peleHUs IPAKTHKO-OPUEHTHUPOBAHHBIX
3a/1a4, HHTEPIIPETUPOBATh U OLICHUBATD [TOJIyYEHHBIE PE3YJIbTaThI.

OTnuYuTenbHOM OCOOEHHOCTBIO MPOTPaMMBbl SIBISETCS BKJIIOUEHHUE B KYpC
CTEPEOMETPUM B HAdyaJle €ro M3y4eHHs 3a/1ay, pPEIIAeMbIX Ha YPOBHE
MHTYUTHUBHOTO MO3HAHUS, U OIIpeIeIEHHBIM 00pa30M OpraHM30BaHHAs paboTa Haj
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTAMYJIMPYET NMPOTEKAHUE UHTYUTUBHBIX MPOLIECCOB, MOTHUBUPYET K
JAJIbHEHNIIEMY U3YUECHUIO IIPEAMETA.

[Ipeanourenue oTAaETCs HASAHO-KOHCTPYKTUBHOMY METOAY OOYy4EHHMs, TO
€CTh TEOPETUYECKUE 3HAHMS MMEIOT B CBOEM OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKON JEeATEIIbHOCTU. Pa3BUTHE IPOCTPAHCTBEHHBIX MPEACTABICHUN Y
yYalllUXCd B Kypce€ CTEPEOMETPHUH MPOBOAUTCSA 3a CUET pEIICHUs 3aJad Ha
CO3JaHME  NPOCTPAHCTBEHHBIX O0pa3oB W  33Jady Ha  ONEpPUPOBAHUE
IpoCTpaHCTBEHHbIMU oOpa3zamu. Co3naHue oOpaza MHPOBOJUTCS C OMOpPOM Ha
HarJIAIHOCTh, @ OIIEpUpPOBaHUE O00pa3oM — B YCIOBUSAX OTBIEYEHUS OT
HaIJISIAHOCTH, MBICIICHHOTO U3MEHEHUS €70 UCXOIHOTO COINEPKAHNUS.

OcHOBHBIE cozaepiKaTesbHble TUHUK Kypca «l'eomerpum» B 10—11 kiaccax:
«MmuororpanHukmn», «lIpsMbie U IITIOCKOCTH B MPOCTPAHCTBE», «Tena BpameHus»,
«BeKTOopbI U KOOpAMHATHI B IPOCTPaHCTBEY). DOPMUPOBAHHUE JTOTHUECKUX YMEHUI
pacrpenensercs HE TOJBKO MO COIEPXKATENbHBIM JHMHUAM, HO W II0 TOJaM
00y4eHUs Ha YPOBHE CpPEeTHEr0 OOIIEro 00pa3oBaHusl.

Conepxanne 00pa30oBaHUs, COOTBETCTBYIOIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacnopeneleéHHbIM IO TrojaaM OOy4eHHs,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJCHHE TI'E€OMETPUUYECCKHUMHU
NOHATHSAMHU Y HABBIKAMM OCYLIECTBIISJIOCH MOCIEN0BATEIBHO U IOCTYNATENBHO, C
COOJII0/IEHNEM MPUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEJICTaBICHUNA OOydYaroluXcs, paclIupss u
yrinyounss e€, o0pa3ys MpoYyHble MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuyenue reomerpuun oTBoauTcs 2 yaca B Henento B 10 kimacce u 2 Jaca B
Hezemo B 11 kiacce, Bcero 3a Ba roja ooy4ueHus - 136 yueOHbIX 4acoB.



COJEPKXAHHUE YYEBHOT O KYPCA
10 KUIACC

IIpsiMmble M IVIOCKOCTH B POCTPAHCTBE

OcHOBHbIE  TIOHATHUS ~ cTepeoMeTpuu. Touka, mOpsmMas, IUIOCKOCTb,
npoctpaHcTBO. I[loHsATHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUHU U CIICJICTBUS U3 HUX.

B3anmHOe pacnosioxkeHHe MpsSMBIX B NPOCTPAHCTBE: IEPECEKAIOLIUECH,
napajuielibHble M CKpeuuBaroumecs mnpsMbie. [lapannenpbHOCTh MNpPAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: IMApaJUIEIbHBIE TMPAMBIE B IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPSAMBIX; MNapAJLIEIbHOCTh MPAMOW M IJIOCKOCTH. YTJIBI C
COHAIIPaBJICHHBIMM CTOPOHAMH; YIOJI MEXIy TMpPSIMbIMH B HPOCTPAHCTBE.
[TapannenbHOCTh IJIOCKOCTEN: MapajuielibHble  TUIOCKOCTH; CBONCTBa
napajiebHbeIX IIockoctei. [lpocreiiiive mpocTpaHCTBEHHbIE (QUIYypbl Ha
IUIOCKOCTHU: TETpa’ip, Ky0, napaieiaenunes; IoCTPOCHHE CEUCHU.

[lepneHIMKYJIAPHOCTD MPSAMON U TUNIOCKOCTH: NEPNEHAUKYJIISPHBIE MIPSMBIE B
IIPOCTPAHCTBE, MPSAMBIE MMAPAJUIEIbHBIE W IEPIEHIUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK MNEPNEHAUKYISIPHOCTH TMPSMOW M IUIOCKOCTH, TEOpeMa O IpsAMOU
NEPNEHINKYJISPHON IIOCKOCTH. YTIIBI B NMPOCTPAHCTBE: YrOJ MEXKIY NPSMOU U
IJIOCKOCTBIO;  JBYIPAHHBIA  Yroy, JIMHEWHBIM yroja JBYTPAaHHOTO  yTJIa.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSHUE
OT  TOpsMOM 1O  IUIOCKOCTH,  TOPOEKIUs  (QUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEW: TNPHU3HAK  IEPIECHIUKYJISAPHOCTH  JIBYX
1ockocTer. Teopema o TpEX NEePIEeHIUKYIAPaX.

MHororpaHHuKHu

[IoHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PDAHHHUKA, BBIITYKJIBIC
Y HEBBITYKJIblE MHOTOTPAHHUKH; Pa3BEPTKAa MHOTOrpanHuka. [Ipusma: n-yronpHas
npu3Ma; TPAaHU U OCHOBAaHHUS MPHU3MBI; IpAMas M HAKIOHHAs MPHU3MBbI, OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapamnenenunen, MPSAMOYTOJIbHBIN
napajieJienunel U ero cpoucrsa. llupammpma: N-yronpHas nupamujia, TpaHH MU
OCHOBaHHE MUPAMHJIBI; OOKOBAs U MOJIHASI IOBEPXHOCTh MUPAMHUIBI; TIPaBUIbHAS U
yceu€HHas MnupaMuaa. OIJIEMEHTbl Npu3Mbl W nupamunbl. [IpaBunbHble
MHOTOTPAHHUKHU: MOHSATHE NMPABWIBHOIO MHOTIOTPAHHUKA; MPABUJIbHAS MPHU3MA U
npaBUibHAs THpPaMUJIa; NOpaBUIIbHAs TPEYrojibHash MHUpPaMHUAA W TPaBUIbHBIN
TeTpadap; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
noJeKka3ip u ukoca’ap. CeyeHust npu3Mbl U TUPAMHUJIBI.

Boluucnenne 51€eMEHTOB MHOTOTPAHHHKOB: péOpa, IuaroHalid, YIJIbl.
[Tnomans OOKOBOW IMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH TPSIMON TPHU3MBI,
IIONIaJh OCHOBaHWI, TeopeMa O OOKOBOM TOBEPXHOCTH TMPSIMOU MPU3MBI.



[Tnomans OOKOBOW TMOBEPXHOCTH M TOBEPXHOCTH MPABWIHBHOW MUPaAMUJIBbI,
TeopeMa O IUIomaAu Yceu€HHOW mnupamuibl. CHUMMETpHsT B IPOCTPAHCTBE:
CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM, TJIOCKOCTH. DJIEMEHThl CUMMETPUU B
NApaMUIax, Napauleienuneax, IPpaBUIbHbBIX MHOIOTPAHHUKAX.

[Togo6ubie Tenma B mnpoctpaHcTBe. COOTHOLIEHUS MEXAY TUIOHIAASIMHU
MOBEPXHOCTEH MOJOOHBIX TE.

BexkTopbl B IpoCTPaHCTBE

Bekrop Ha miockocty U B npocTpaHcTBe. Cl0)KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha uncio. PasoxkeHnue Bekropa 1o TpEM HEKOMIUIAHAPHBIM
BekTopaMm. IIpaBuno mnapamienenunena. Pemienue 3anay, CBSI3aHHBIX €
IPUMEHEHUEM ITPABUJT JEUCTBUI C BEKTOPaMHU.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yIbTaThl OCBOCHUS TPOrPaMMBbI y4eOHOTO TIpeaMeTa « MaTeMaTukay XapakTepU3yrTCs:

I'pa:xknanckoe BOCIIMTAHUE:

c(hOpPMHPOBAHHOCTHIO TPAKIAAHCKOMN MO3UIIMU 00YUaIOIIErocs KaK aKTHBHOTO M OTBETCTBEHHOT'O WJIEHA POCCUHCKOTO
oO011ecTBa, MPECTAaBICHUEM O MAaTEMAaTHYECKUX OCHOBAX (DYHKIITMOHUPOBAHUS PA3IHYHBIX CTPYKTYD, SABICHUM, TIPOLIETYD
IpaKJaHCKOTO o0ImiecTBa (BbIOOPHI, OMPOCHI U Mp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIbHBIMA HMHCTUTYTaMHU B
COOTBETCTBHH C UX QYHKIUSAMH U Ha3HAUCHUEM.

ITaTpuoTH4YecKoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTHIO POCCUUCKONW TPAKIAHCKOW HJEHTUYHOCTH, YBAXKEHUS K TNPOUUIOMY U HACTOSIIEMY
POCCHUMCKOM MAaTEeMAaTUKH, LEHHOCTHBIM OTHOUIEHHEM K JOCTHXKEHHMSM POCCUUCKUX MATEMaTUKOB M POCCUUCKOMU
MaTEeMaTUYECKOM IIKOJIbI, K UCTIOJIb30BAHUIO ATUX JOCTHXKEHUM B IPYTUX HAyKaxX, TEXHOJIOTHUSX, cpepax IKOHOMHKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHUEM JIYXOBHBIX IIEHHOCTEH POCCHICKOTr0 Hapoaa; CPOPMUPOBAHHOCTbIO HPABCTBEHHOTO CO3HAHUS,
ATUYECKOIr'0 IOBEJICHMS, CBA3aHHOIO C IPAKTUYECKUM MPUMEHEHUEM JOCTHXKECHUM HAYKU U JEATEIBHOCTHI) YUEHOIO;
OCO3HaHHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO Oy IyIIEro.

JcTeTn4ecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOLIEHHWEM K MHPY, BKIIOYAs ACTETHKY MaTEeMaTHYECKUX 3aKOHOMEPHOCTEW, OOBEKTOB, 3ajady,
pELLIeHUH, PACCYKICHUIN; BOCIPUUMUYHMBOCTHIO K MATEMATUUECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

du3nyecKkoe BOCIUTAHME:

c(hOpMHPOBAHHOCTHIO YMEHUS MMPUMEHATh MaTeMaTHUECKUE 3HAHUS B MHTEpEcax 3J0pOBOro M Oe3omacHoro odpasza
KWU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO (3I0pOBOE IMUTAHHE, COATAHCUPOBAHHBIA PEKHUM 3aHATUU U
OTHbIXa, perynsapHas Qu3nueckas aKTUBHOCTH); (PU3MYECKOIO COBEPIICHCTBOBAHUS, MPU 3aHATUSIX CIOPTUBHO-
03/I0POBUTEIIBHOM JAEATEIHHOCTHIO.

Tpynosoe Bocnuranue:



TOTOBHOCTBIO K TPYIY, OCOBHAHHEM IIEHHOCTU TPYJOJI0OUS; MHTEPECOM K pa3IudHbIM cepaM mpodecCuoHaIbHON
JIESITENIbHOCTH, CBSI3AHHBIM C MATEeMAaTHUKOW M €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOp Oymyiei
npodeccun U peanu3oBbIBaTh COOCTBEHHBIE >KU3HEHHBIC IJIAHBI, TOTOBHOCTHIO M CIIOCOOHOCTBHIO K MAaTEeMaTHYECKOMY
00pa30BaHUIO M CaMOOOPA30BAaHUIO HA MPOTSKEHUU BCEU >KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTUIO B PEIICHHUH
MPaKTUYECKUX 3aJ1ad MAaTEMaTUYECKOW HAPABIEHHOCTH.

JKOJIOTHYECKOe BOCIIUTAHUE:

c(hOpPMHPOBAHHOCTHIO SKOJIOTUYECKON KYJIbTYPhI, IOHUMAHUEM BIUSHUS COIMATIHLHO-D)KOHOMHYECKUX MPOIIECCOB HA
COCTOSIHUE TPHUPOAHOW M COIMAIBHOM Cpellbl, OCO3HAaHWEM TJI0OOATBHOTO XapaKTepa SKOJOTUYECKHX MPoOIieM;
OpUEHTallMeli Ha TPUMEHEHHE MATEeMaTHUYECKUX 3HAHWM JUIsi pEHIeHHs 3aJad B O00JIaCTH OKpYXKAroUeH Ccpebl,
IJIAHUPOBAHUS IOCTYIIKOB M OLIEHKH MX BO3MOYKHBIX TIOCJIEICTBUI AJII OKPYKAIOIIEH CPEBbI.

I{leHHOCTH HAYYHOI'O TO3HAHUS:

c(hOpPMHPOBAHHOCTBIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUA HAyKHM U
OOIIECTBEHHOMN MPAKTUKH, MOHUMAHUEM MaTeMaTHYEeCKOM HayKd Kak cdepbl 4YelIOBEUECKOW JeSITeNIbHOCTH, STaloB €€
Pa3BUTUA U 3HAYUMOCTH JUISl Pa3BUTHUS LIMBWIN3ALMU; OBJIAJCHUEM A3bIKOM MAaTEMATUKH U MAaTeMaTHYECKOW KYJIbTYpOH
KaK CpEACTBOM TMO3HAHHWS MHPA; TOTOBHOCTBK) OCYHIECTBIIATH MPOEKTHYKD W HCCIEAOBATEIbCKYHO JESITENbHOCTh
WHJVBHYaJbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIE pe3yIbTaThl OCBOEHHUS IPOTpaMMbl y4eOHOTO mpenMera «MareMaTuka» XapaKTepU3YIOTCS
OBIIQJICHNEM YHUBEPCAIBHBIMH HO3HAGAMENbHBIMU OClCMBUIMU, YHUBEPCATbHOIMU KOMMYHUKAMUBHBIMU OelicmEUsMU,
VHUBEPCAILHBIMU PecyIAMUBHBIMU OCtCMBUAMU.

1) Vuueepcanvuvie noznasamenvhble oeticmsus, obecneyusaiom Gopmuposanue 6az08blx KOSHUMUBHBIX NPOYECCO8
obyuarowuxcs (oceoenue Memooo8 HNOZHAHUS OKPYHCAowe20 Mupa, NpUMeHeHue JN0SUHEeCKUX, UCCIe008aMmenbCKUxX
onepayuii, ymeHnutl pabomams ¢ ungopmayueti).

ba3oBble Jornyeckue AeicTBUA:



BBISIBJISITh U XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKK MATEMATUYECKUX OOBEKTOB, TMOHATHUN, OTHOIICHUM
MEXKIy TOHATUSMHU; (OPMyIHpOBATH OMpENEICHUs TMOHSATUH; YCTaHABIMBATH CYIIECTBEHHBIM MPU3HAK
KJaccuduKaIuu, OCHOBaHUS JIJIsl 0000IIEHUs U CPAaBHEHUS, KPUTEPUU TIPOBOAMMOTO aHAIIN3A;

BOCIIPUHUMATh, (OPMYIHPOBATh M TPEOOPa3OBBIBATH CYKIEHHUSA: YTBEPAUTEIbHBIE U OTPHUIATEIbHBIE,
€MHUYHbIE, YaCTHBIE U OOIIIE; YCIOBHBIC,

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOpEUHs B (haKTaX, JAHHBIX, HAOMIOACHUSIX U
YTBEPKJEHUSX; TIpeAiaraTb KPUTEPUHU JUIsI BBISIBJICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUHUI;

JieNiaTh BBIBOJIBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JEAYKTHUBHBIX M WMHAYKTUBHBIX YMO3aKIIOUCHUIH,
YMO3aKJIFOYEHHUM 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITEIBLHO JIOKA3aTeNbCTBA MAaTEMaTHUYECKUX YTBEPXKIEHUU (MpsMble W OT MPOTUBHOTIO),
BBICTPAaUBaTh apTyMEHTAIINIO, IPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKJICHUS U
BBIBO/JIBI;

BBIOMpATH CIOCOO pellleHus Y4eOHOU 3a1aun (CpaBHUBATh HECKOJIHKO BapUAHTOB pPEILICHUsI, BHIOUpaTh Hanboee
MOJXOJIAIIUN C y4ETOM CAaMOCTOSTEIBHO BBIJIETIEHHBIX KPUTEPHUEB).

Bba3oBble ucciaen0BaTeIbCKHE TeCTBUSA:

UCTIONb30BaTh BOMPOCHl KaK HCCIEAOBATEIbCKUH HWHCTPYMEHT TMO3HAHUS; (OPMYJIHUPOBATh  BOIPOCHI,
(GuKcHpyIoOlIe MPOTHBOpPEUHE, MPOOJIIeMy, YCTaHABIMBAaTh HCKOMOE H JaHHOe, (OPMHUPOBATH THIIOTE3Y,
apryMEHTHUPOBAThH CBOIO TIO3HIINIO, MHEHHUE;

MPOBOJIUTh CAMOCTOSITEIPHO CIJIAHUPOBAHHBIA SKCIIEPUMEHT, HCCIICIOBAHUE IO YCTAaHOBJICHHUIO OCOOCHHOCTEH
MaTeMaTU4YeCKOT0 OOBEKTa, SBICHHS, MPOIECCa, BBIABICHUIO 3aBUCHUMOCTEH MeEXIy OOBEKTaMH, SBICHUSIMH,
IpoIECCaMH;

CaMOCTOSITEIbHO (pOpMYJIUPOBaTh OOOOIIEHUS W BBIBOABI MO pe3yibTaTaM MPOBEIEHHOTO HAOIIOICHMUS,
WCCJICIOBAHMUS, OIICHUBATh JJOCTOBEPHOCThH MOJYUYCHHBIX PE3YIbTaTOB, BBIBOJIOB U 000OIICHHIA;

IIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCa, @ TAKKE BBIBUTATh MPEIIOJIOKEHUS O €r0 PA3BUTHH B HOBBIX
YCTIOBHSIX.

Pabora ¢ undopmaunmeii:

BBISIBJIAITH A€(UIUTH HHPOPMALIUU, TAHHBIX, HEOOXOAUMBIX JUJIsl OTBETA HA BOIIPOC U JUJISl PEILICHUS 3a1a4K;



e BbIOMpaTh HWH(POpPMAIMIO U3 HWCTOYHUKOB PA3IMYHBIX THIIOB, aHAJIU3UPOBATh, CHUCTEMATU3UPOBATH U
UHTEPIPETUPOBATh HHPOPMAIIMIO PA3THYHBIX BUIOB U (DOPM MpeCTaBICHUS;

e CTPYKTYpUpPOBaTh MH(GOPMAIIHIO, PEJICTABIATH €€ B pa3NUYHBIX (hOpMax, WILTIOCTPUPOBATH TpaduuecKy;

e OIIEHMBATH HANIEKHOCTh HHPOPMAIIUU 110 CAMOCTOSATEIHLHO CPOPMYIUPOBAHHBIM KPUTEPHSIM.

2) VHusepcanvnvie KoMMyHUKamueHovle Oelicmeus, 00ecnedusaom CcoOpMUpoSaHHOCMb COYUALbHBIX HABLIKOG

00yUaOUWUXCAL.

Oomenue:

e BOCIPUHUMATH U (HOPMYIHPOBATH CYKJCHHUS B COOTBETCTBUU C YCIOBUSIMH U LEISIMU OOIIEHUS; SCHO, TOYHO,
IPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTAX, JaBATh MOSICHEHUS 110 X0y PEIICHUs
3a/1a4d, KOMMEHTHUPOBATh MOJYYEHHBIN pe3ybTaT;

e B XOJIe¢ OOCYXJEHHUs 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKJaeMOW TeMbl, MPOOJIEMBI, pEIIaeMoi 3aaaud,
BBICKA3bIBATh WJICH, HAIICJICHHBIE HA MOWUCK PELICHUS; CONOCTABISATh CBOM CYXIEHUSA C CYXACHUSMH JPYTrUX
YYAaCTHUKOB JMayiora, OOHapy>KMBaTh pa3IMuuMe M CXOJICTBO IMO3UIIMHA;, B KOPpeKkTHOU (opme (opmynupoBath
pa3Horjacus, CBOM BO3paKEHUs;

e TMPEACTABIATH PE3YNbTATHI PEIICHUS 3aJaud, SKCIEPUMEHTA, UCCIIEIOBAHUS, MPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH
(dopMat BBICTYIUICHHUS ¢ YUETOM 3aJ1a4 MPE3EHTAIMU U OCOOEHHOCTEH ayIUTOPHUH.

CoTpyaHn4ecTBo:

e TIIOHMMATh MU HCIMOJH30BATH MPEUMYIECTBA KOMAHAHOW M HHAWBHAYAJIbHOM pabOThl MPHU PEIICHUU Y4EOHBIX
3a/a4; TNPUHUMATh 11€JIb COBMECTHOM JIESTeNIbHOCTH, IUIAHUPOBATh OPraHU3allii0 COBMECTHOM paboThI,
pacnpenensaTh BUAbBI padOT, JOroBapUBATHCS, OOCYXAATh MpPOLECC M pPe3ysbTaT padoThl; 0000IATh MHEHUS
HECKOJIbKHX JIFOJICH;

e YYacTBOBaTh B TPYIIOBBIX (opMax paboThl (0OCYXACHHUS, OOMEH MHEHUW, «MO3TOBBIC IITYPMBI» U HHBIE);
BBITIOJTHATH CBOIO 4YacTh pabOThl U KOOPJAMHUPOBATH CBOW JICUCTBUS C JAPYTMMHU UYJIEHAMH KOMAaHJIbI; OLICHUBATH
KaueCTBO CBOETO BKJIaJa B OOIIUM MPOIYKT MO KPUTEPHUIM, CHOPMYJIUPOBAHHBIM YUYACTHUKAMH B3aUMOCHUCTBUS.

3) Vuueepcanvhuvie pecyasmuenble oeticmsus, 006ecneuusarom Gopmuposane CMulCI08bLX YCMAHOBOK U HCUSHEHHBIX

HABbIKO8 TUYHOCTU.

Camoopranuszanus:



e COCTaBJIATH IUIaH, AJITOPUTM PEIICHUS 3a/1a4H, BHIOMPATh CIOCO0 PELIeHUs C y4ETOM UMEIOLINXCSA PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apIryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUHN C Y4ETOM HOBOM
uH(pOpMaIUH.

CaMOKOHTPOIIb:

e BJIQJIETh HaBBIKAMHU ITO3HABATEJILHOW pe(IEKCHMH KaK OCO3HAHUS COBEPUIAEMBIX JEUCTBUA M MBICIUTEIbHBIX
IIPOLIECCOB, UX PE3YyJbTATOB; BIAAETh CIOCOOAMM CaMOIPOBEPKH, CAaMOKOHTPOJS Ipollecca U pe3ylbraTa
pelIeHUs] MaTeMaTHYEeCKOM 3a1a4u;

e MPEABUAECTh TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTb IPU PEIICHUHU 3a/1a4l, BHOCUTh KOPPEKTHUBBI B I€ATEIbHOCTh
Ha OCHOBE HOBBIX OOCTOATEIBCTB, JaHHBIX, HAHJACHHBIX OIIMOOK, BBISIBIEHHBIX TPYJHOCTEM;

e OLEHUBATH COOTBETCTBHE PE3YJIbTATA LEIH U YCIOBHSIM, OOBSICHATh MPUYUHBI JOCTUKEHUS WM HEJOCTHKECHHUS
pe3yabTaTOB JEATEIBHOCTH, HAXOUTh OIINOKY, 1aBaTh OIICHKY MPHOOPETEHHOMY OTIBITY.

IHHPEIMETHBIE PE3YJ/IbTATDBI
10 KIIACC

OnepupoBath NOHATUSAMHU: TOYKA, IPsIMasi, INIOCKOCTb.

[IprMEHATh aKCMOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX MPU PEIIEHUH F'€OMETPUYECKUX 3a1a4.

OnepupoBaTh NOHATUAMU: MAPAIUIENBHOCTD U MEPIIEHIUKYJIIPHOCTD MPSAMBIX U IJIOCKOCTEH.

KnaccuduimpoBath B3auMHO€E pacroiokeHre MPsIMbIX U MIIOCKOCTEN B MPOCTPAHCTBE.

OnepupoBath NOHATUSAMU: ABYTPAHHBIN YTroJl, TPaHU JABYTPAHHOIO yria, peOpo ABYTPAHHOIO YIJia; JUHEWHBINA Yroj
JIBYI'PAHHOIO yTJja; rpajyCHasi Mepa ABYTPAHHOIO yIia.

OneprpoBaTh NOHATHUSAMHU: MHOTOTPAHHHUK, BBIMYKJIBIM M HEBBITYKIIBIH MHOTOTPAaHHHUK, 3JIEMEHTBl MHOTOTPaHHUKA,
IIPaBUJIbHBIA MHOTOTPAHHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (TUPAMKIA; PU3Ma, MPSIMOYTOJIbHBIN Mapaieaenunes, Kyo).

KnaccuduimpoBate MHOTOTpaHHUKH, BbIOMpas OCHOBAaHMS Uid KiacCU(UKAUMU (BBITYKJIbIE W HEBBITYKIbIC
MHOTOI'pPaHHUKH; TPABUJIbHBIE MHOTOTPAHHUKH; MPSMbIE U HAKJIOHHBIE TPU3MBI, apalIeIeIUIE bl ).



OnepupoBath MOHSATUSMU: CEKYIAs MIIOCKOCTh, CECUEHUE MHOTOTPAHHUKOB.

OOBSICHATH IPUHIIUIIBI TIOCTPOEHUS CEUEHUH, UCTIONB3YS METO/I CIIEIOB.

Ctpouth ceueHHUs MHOTOTPAaHHUKOB METOJOM CJIEAOB, BBIMIONHATH (BBIHOCHBIE) TUIOCKHME YEPTEKHU U3 PUCYHKOB
POCTHIX 0OBEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemiate 3amaum Ha HaxOXJIEHHWE TE€OMETPUYECKUX BEIWYUH MO o0OpasliaM WM ajJrOpUTMaM, MPUMEHSST U3BECTHbBIC
AHATUTHYECKUE METOJIbI MPU PEIICHUH CTAaHIAAPTHBIX MAaTeMAaTUYECKHUX 3a/lad Ha BBIUMCICHUE PACCTOSHUN MEXIY IBYMS
TOYKaMH, OT TOYKH JIO TIPSIMOM, OT TOUYKH JIO TNIOCKOCTH, MEXK/TY CKPEIIUBAIOIITUMUCS TIPSIMBIMHU.

Pemiate 3amaum Ha HaxOXJIEHHWE TE€OMETPUYECKUX BEIWYUH MO o0OpasliaM WM aJrOpUTMaM, MPUMEHSST U3BECTHbHIC
AHATUTHYECKUE METOJbl TMPU PEIICHUH CTAHJAPTHBIX MaTeMaTHYECKUX 3aJad Ha BBIYUCICHUE YIJIOB MEXKIY
CKPEIIHBAIOIIUMUCS TIPSIMBIMHU, MKy TIPSIMOU U TUIOCKOCTBIO, MEXKIY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Bbrancnsate 00bEMBI M IUIOMIATM MMOBEPXHOCTE MHOTOTPAHHHUKOB (IIpH3Ma, NMUpaMuia) ¢ MpuMeHeHHeM (popmy;
BBIUMCIISITH COOTHOIIICHHUST MEXTy IJIOMIASIMU TIOBEPXHOCTEH, 00bEMaMH MO JOOHBIX MHOT'OTPAHHHUKOB.

OnepupoBarh MOHSATUSMU: CUMMETPUS B TMPOCTPAHCTBE;, IEHTP, OChb M IUIOCKOCTh CHUMMETPUHU; ILIEHTP, OCh U
TUIOCKOCTh CHMMETPHH (DPUTYPBHI.

W3Bnekath, mpeoOpa3oBbIBaTh M MHTEPIIPETHPOBATH MH(OPMAIIMIO O IPOCTPAHCTBEHHBIX T€OMETPUIECKUX (UTYpaX,
NPEJICTABICHHYIO HAa YEPTEkKaX U PUCYHKaX.

[TpuMeHATh TeoMeTpUYeCcKre (PaKThl ISl PEIICHHs] CTEPEOMETPUUICSCKUX 3314, TPEIOoIaraloIiuX HeCKOIbKO MIaroB
pEIIeHNs, €CJIA YCIOBHsI MPUMEHEHUS 3aaHbI B SIBHOU (hopme.

[IpuMeHATh TpOCTEHIINE MPOTpaMMHBIE CPEICTBA W 3JICKTPOHHO-KOMMYHHUKAIIMOHHBIC CUCTEMBI TMPHU PEHICHUU
CTepEOMETPUYECKHX 3a/ad.

[TpuBOMTH MPUMEPHI MaTEMATHICCKUX 3aKOHOMEPHOCTEH B TIPUPOJAC U KU3HHU, PACIIO3HABAThH MPOSBICHUE 3aKOHOB
TCOMETPUHU B UCKYCCTBE.

[IpuMeHATh MOJyYCHHBIE 3HAHUS Ha TPAKTHKE: aHAJIM3UPOBATh PEAIbHBIC CUTYallUd W TPHUMCHSTh H3YYCHHBIC
MOHATHS B TIPOIECCE IOMCKA PEIICHHS MaTeMaTHYSCKH CHOPMYIMPOBAHHON MPOOJIEMbI, MOJICIUPOBATh PCabHBIC
CUTyallUh Ha SI3BIKE T€OMETPHUH, MCCIICIOBATh IMOCTPOSCHHBIE MOJCIH C HCIIOJIB30BAaHUEM TCOMETPHUYCCKUX TOHITHH U
TEeopeM, armapaTa aareOphl; pemaTh MPaKTHYECKHUE 3aaUH, CBI3aHHBIC C HAX0XKICHUEM I'€OMETPUICCKUX BEIIMYHH.

OmnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTBE.



BoINONHATE JEHCTBUS CIIOKEHHUS BEKTOPOB, BHIYUTAHUS BEKTOPOB M YMHOXKEHUS BEKTOpA Ha YUCIIO, OOBSICHATS,
KaKUMU CBOMCTBAMU OHH 00JIa1atoT.
[IpumeHATH ITpaBUIIO NapajuiesienuIeaa.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KITACC
KosunyecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposrbie)
Kountpoasnbie | IlpakTnyeckue
n/n NporpaMmbl Bcero o0pa3oBaTe/bHbIC
padoThbI padoThbI
pecypchbl
1 Bgenenue B crepeoMeTpuio 4
5 [Ipsimble 1 MIIOCKOCTH B MPOCTPAHCTBE. 17 1
[TapajuteabHOCTB NPAMBIX U IUIOCKOCTEN
3 HepneH)lmfynﬂpHOCTL MPSIMBIX U 15 1
IJIOCKOCTEN
MHororpaHHuKN 15 1
BekTops! B mpocTpaHcTBE 10 1
6 IToBTOpEHME: CEUEHHUs], PACCTOSHUS U YIJIbI 7 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 S) 0




HOYPOYHOE IVTAHUPOBAHHUE

10 KJTACC
KonuyectBo yacos DJIEeKTPOHHbIE
Ne nupposbIe
iy Tema ypoxka Beero Kontpoasubie | IlpakTtuueckue 0GpazoBaTebHbIE
padoTbI padoThI pecypeh
Nucrpykrax no Tb u OT. Ilpenmer
1 CTEpPEOMETPUU. AKCHOMBI CTEPEOMETPHH. 1
HEKOTOpbIE CJIECTBUS
5 [Ipenmer crepeomMeTpuu. aKCUOMBI 1
crepeomerpun. Hekoropele ciencraus
3 [Ipenmer crepeomeTpuu. AKCHOMBI 1
crepeomerpuu. Hekoropeie ciencraus.
4 IIpenmer crepeomeTpuu. AKCHOMBI 1
crepeomerpuu. Hekoropsie cienctBus
5 [TapannenbHOCTh NPAMBIX, IPAMON 1 1
IJIOCKOCTH
6 [TapannenbHOCTh NPSIMBIX, IPSMON U 1
IIJIOCKOCTH
7 [TapannenbHOCTb NPSIMBIX, IPAMON U 1
IUIOCKOCTH
8 [TapamienbHOCT NPSAMBIX, IPAMOU U 1
IIJIOCKOCTH
9 B3aumHoOe pacnonoxeHue npsiMbIx B 1
MIPOCTPAHCTBE
10 VYTIu1Bl ¢ COHAIIPaBIEHHBIMU CTOPOHAMU 1
11 Yron Mexay npsSIMbIMU




12 Pemenue 3amau 1
13 [TapannenpHOCTB IIIOCKOCTEN 1
14 [TapamensHOCTH MIIOCKOCTEN 1
15 Tetpasap u mapasuienenumes 1
16 Terpasap u mapayieIenune/I 1
17 Pemenue 3anau 1
18 3a/1aun Ha TIOCTPOCHUE CCUCHUH 1
19 Pemenne 3amau 1
20 O6o06maronuii ypok 1o Teme 1
"TlapamienbHOCTh NPSIMBIX U MIOCKOCTEH
KonTponbnas pabora no reme KontponabHas
21 pabota Ne 1 o Teme "[lapaminenbHOCTb 1
NPSIMBIX U TJIOCKOCTEN"
22 [lepneHIMKYIAPHOCTD MPSIMON U INIOCKOCTH 1
23 [lepneHAUKYIAPHOCTD NPSIMON U INIOCKOCTH 1
24 [leprieHIUKYISIPHOCTD MPSAMOM U TUIOCKOCTH 1
25 Pemenue 3anau 1
26 [lepnenaukynap 1 HaKJIOHHAs 1
27 [IeprieHaUKYISIp ¥ HAKJIIOHHAA 1
28 Y101 MeX Iy IpsIMON U TUTOCKOCTBIO 1
29 VYron Mexay npsSMOil M TUIOCKOCTBIO 1
30 Pemenue 3amau 1
31 JIByrpaHHbIil yroi, JMHEHHBIA yroma 1
JIBYTPaHHOTO yTJia
32 JIByrpaHHbIil yro, JMHEUHBIA YTroi 1

JBYTPAHHOTO yIJia




HepHCHI[I/IKy.HSIpHOCTL IJIOCKOCTEH IIpU3HAK

33 MEePIEHIUKYIISIPHOCTH ABYX MJIOCKOCTEH 1
34 Pemenue 3amau 1
O6o061maronuii ypok 1o reme
35 "TleprieH IUKYISIPHOCTD MPSIMBIX U 1
TUTOCKOCTEH
KonTponbnas padora no remam
36 Kontponbnas pabora Ne 2 o Teme 1
"TleprnieHANKYIASIPHOCTD MPAMBIX U
mIockocTen"
37 [TonsiTe MHOTOrpaHHMKA 1
38 [Tpuzma 1
39 [Tpuzma 1
40 [Tpuzma 1
41 [Mupamua 1
42 [Mupamuna 1
43 VYceuennas nupamuaa 1
44 VYceuennas nupamuaa 1
45 [IpaBuibHBIE MHOTOIPAaHHUKH 1
46 [IpaBrIIbEHBIE MHOTOTPaHHUKHU 1
47 Pemenue 3amau 1
48 Pemenue 3amaq 1
49 Pemenne 3amau 1
50 O06o0maromuii ypok 1mo Teme 1
"MHororpanHuku"
51 KonTtponbhas pabora 1o teme 1

"MHororpaHHuku"




52 [lonsiTHie BEKTOpA B IPOCTPAHCTBE 1

53 CrnoxxeHue ¥ BBIYUTaHHUE BEKTOPOB. 1
YMHOXXEHHE BEKTOpa Ha YUCIIO.

54 CioxeHne U BBIYMTaHUE BEKTOPOB 1

55 YMHOXK€EHNE BEKTOpa Ha YUCIIO0 1

56 KommnanapHbie BEKTOPbI 1

o7 KomnutanapHsie BEKTOpPBI 1

58 Pemenue 3anau 1

59 Pemenne 3amau 1

60 O6o0mmaromuii ypok 1o teme "Bektops B 1
npocTpaHcTe”

61 Kontponsnas padora Ne 4 o Teme "BekTopsl 1
B IIpOCTpaHCTBE"

62 Pemenue 3amau

63 Pemenue 3amau

64 [ToBTOpeHme, 06001IeHNE CUCTeMaTH3aIUS 1
sganui. Pemnrenue 3amay

65 Hrorosas koHTponbHas paboTa

66 AHanu3 KOHTPOJIBbHOM paboThI

67 TecToBble 3a1aHMs1, KOTOPbIE BKIIIOYEHBI B 1
EI'D no maremaruke

68 TecToBble 3a/1aHMs1, KOTOPbIE BKIIIOYEHBI B 1
EI'D no maremaruke

OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJA

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET



JIOKYMEHT MOAMNWUCAH SMEKTPOHHON NOANUCHIO
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OBA3AHHOCTW ANPEKTOPA




