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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHS AJisi 00Y4atOLINXCS
10 —11 xmaccoB pa3paboTtana Ha ocHOBe DenepasbHOrO TOCYIapCTBEHHOTO 00pa30BaTEIEHOIO
CTaHAapTa CpeJHero oOmero oOpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHWH,
IPEIbABISEMBIX K MaTEMaTHUYECKOMY OOpa30BaHUIO, U TPaJULMIl pOCCUICKOrO0 0Opa3oBaHUS.
PeaJ'II/I3aI_II/I$I IporpaMmal o0ecIieynBaeT OBJIAJACHUC KIIFOUCBBIMH KOMIICTCHIIUSIMU,
COCTaBJISIFOIIMUA OCHOBY [UISi CaMOpa3BUTHS M HENPEPHIBHOTO 00pa3oBaHMUs, LEIOCTHOCTD
OO0IIEKYIBTYPHOT O, TUYHOCTHOTO M MTO3HABATEIBHOTO PA3BUTHS TMYHOCTH OOYUAIOIIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca I€OMETpUM Ha YpPOBHE CpEAHEro oouero oOpa3oBaHUS
00yCJIOBJIeHa MPAKTUYECKON 3HAYMMOCTBHIO METANpEeIMETHBIX M MPEIMETHBIX pe3yJbTaToOB
00y4YeHHsI TEOMETPHH B HANpPABJICHUHU JMYHOCTHOTO PAa3BUTHS OOydaromuxcs, (OpMHUPOBAHUS
(YHKLIMOHAJIBHON MaTeMaTH4ecKOM TI'PaMOTHOCTH, W3YyYEHMsI IPYTUX Y4eOHbIX JUCLUIUIMH.
Pa3zButne y oOydaroumiuxcsi MpaBUIBHBIX IPEICTABICHUH O CYIIHOCTH M HPOUCXOXKIACHUU
TreOMETPUYECKUX aOCTpaKIMii, COOTHOIIECHUH PEAbHOTO U HJCaTbHOT0, XapaKTepe OTPaKEHHUS
MaTE€MaTU4YeCKOW HAyKOM SIBIICHUH W IIPOLECCOB PEATIBHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HayK M pOJM MaTeMaTH4YEeCKOrO MOJEIMPOBAaHMS B HAyYHOM I[IO3HAHUM U B IPaKTHKE
crocoOCTByeT (OPMHPOBAHHIO HAyYHOI'O MHUPOBO33PEHUS YYaIMXCs, a TakXKe KadyecTB
MBIIICHHS], HEOOXOAUMBIX JUIS afaNTallii B COBPEMEHHOM OOIIEeCTBE.

['eomerpust sBisieTcst OOHMM K3 0a30BBIX TPEIMETOB HA YPOBHE CPEIHETO OO0IIero
o0pa3oBaHus, Tak Kak oOecleyrBaeT BO3MOXKHOCTb M3Y4EHHUS KaK IUCLUUIUIMH €CTECTBEHHO-
Hay4YHOH HampaBJIe€HHOCTH, TaK U T'YMaHUTapHOM.

Jlormueckoe MpbllUIeHUE, (GopMHUpyeMOe MpU H3yYEHUH OOYYaroIIMMHUCS HOHSITHUHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKH JIOTUYECKHX YTBEPXKIECHUH B XOJI€ pEIICHUS
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUTaTh U ONPOBEPraTh TIMIIOTE3bl HEMOCPEACTBEHHO
UCTOJIB3YIOTCSl MPU PpEIIeHUM 3aj7jad eCTECTBEHHO-HAyYHOIro LHMKJIAa, B YAaCTHOCTH U3 Kypca
bu3uku.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE HIPAET CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsaX JesaTeabHOCTH 4denoBeka. OpueHTalusi yeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €ro COLMAIbHOrO OBbITHS, (hopMa OTpaXKeHHs OKpYXKAloIEro MHupa,
YCIIOBHE  YCHEITHOTO TIO3HAHWUS W aKTHBHOTO TPEeoOpa3oBaHHs  JACHCTBUTEIHHOCTH.
OmnepupoBaH#e MPOCTPAHCTBEHHBIMU 00pa3aMu 00bETUHSIET pa3Hble BUIBI YI€OHOH U TPYJOBOI
NEeSITeIbHOCTH, SBISIETCS OJHUM M3 MPO(ECCHOHANBHO BaKHBIX KAauyecTB, IO3TOMY aKTyajbHa
3agada (OPMHUPOBAHUS y OOYYAIOMIMXCSl MPOCTPAHCTBEHHOTO MBINUICHUS! KaK Pa3HOBUIAHOCTU
00pa3HOTO MBIIUIEHUS! — CYIOIECTBEHHOTO KOMITOHEHTa B TMOJITOTOBKE K IPAKTHYECKOU
NEeSITeTTHHOCTH 110 MHOTHUM HAIPaBJICHUSIM.

Llens ocBOEHMSI MporpaMMbl yueOHOTo Kypca «[ eoMmeTpus» Ha 6a30BOM ypOBHE 00yUeHUS
— o0meoOpazoBaTeIbHOE M OOIIEKYJIBTYPHOE pPa3BUTHE OOYyYaloIUXcs udepe3 obOecreueHue
BO3MOXXHOCTH MPHOOPETEHUSI W UCIIONB30BaHUS CUCTEMATHYECKUX T€OMETPHUECKUX 3HAHUH U
NeWCTBUH, CTIEU(PUIHBIX TEOMETPHUH, BO3SMOXHOCTH YCIIEITHOTO TIPOIOJDKEHUST 00pa30BaHUs 110
CHEUHATBHOCTSAM, HE CBA3aHHBIM C NMPHUKJIATHBIM UCIIOIB30BAaHUEM T'€OMETPUU.

[Iporpamma mo reoMeTpur Ha 0a30BOM YPOBHE NpeAHA3HAYCHA IS OOYYaIOIIMXCS
CpeIHeH IIKOJbl, HE HCHBITHIBABIIMX 3HAYUTENBHBIX 3aTPYAHEHUIl HAa YPOBHE OCHOBHOI'O



obmero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH
o0mye MaTeMaTHYeCKUEe YMEHHsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPUH U HEOOXOIUMBIE IS
KHU3HH B COBpEeMEHHOM o01iecTBe. Kpome 3Toro, OHM UMEIOT BO3MOYKHOCTh U3yYHTh F€OMETPHUIO
6osee ri1yo0KO, €Clii B JalibHEHIIeM BO3ZHUKHET He00XOAUMMOCTh B T€OMETPUYECKUX 3HAHUAX B
npodeCcCHOHATIBHOM 1A TEIbHOCTH.

JlocTiokeHue el OCBOCHUS MPOrpaMMbl 00€CIIEUNBACTCS PEIICHHEM COOTBETCTBYIOLIMX
3agad. [IpuoputeTHBIMU 3aa9aMi OCBOCHHUSA Kypca «I eomeTpun» Ha 6a3oBom ypoBHe B 10—11
KJ1accax sBJISIOTCS:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPHUM KaK YacTH MHUPOBOH KyJIbTyphl U

0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOLUM MUPOM;
e (opMupOBaHME IPEACTaBIECHUS O MHOIOTPaHHUKAX M TellaX BpALICHUS Kak o
BRKHEHIINX MAaTEMAaTUYECKUX MOJEINSX, TO3BOJSIOIIMX ONMMUCHIBATE M U3y4aTh pa3Hble
SBJICHUS OKPY>KAIOIIIETO MUPA;

e (opMupoBaHME YMEHHMs pacllO3HaBaTb Ha 4YEpTEXax, MOJEIAX M B PeaJbHOM MHUpE
MHOTOTPAaHHHUKH U TeJa BpaIlleHHS;

e OBJIQJICHWE METO/JaMHU pEUIeHHs 3aJad Ha IIOCTPOCHMS Ha H300pakeHHsIX
IIPOCTPAHCTBEHHBIX (pUTyp;

e (opMupoBaHHE yMEHHUS ONEPUPOBATH OCHOBHBIMHU IMOHSTHUSMU O MHOTOTPAaHHHKAX H
TeJIaX BpAIleHHUs] U UX OCHOBHBIMH CBOMCTBaMU;

® OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 33aa4; (opMHUpOBaHHE yMEHUS
IPOBOJIUTH  HECIIOKHBIC  JIOKA3aTeNbHBIE  pACCY)KJICHHS B  XOJ€  pEIICHUs
CTEpEOMETPUYECKUX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJCPKAHUEM;

® pa3BUTHE MHTEJUIEKTyaJbHBIX M TBOPYECKMX CIOCOOHOCTEM  oOydaromuxcs,
MO3HABATEIbHOM aKTUBHOCTH, UCCIIE0BATENLCKUX YMEHUHN, KPUTHYHOCTH MBIIIUICHUS;

e (dopmupoBaHue (QYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUHU: YMEHHUE
pacrio3HaBaTh MPOSBICHUS T€OMETPUYECKUX MOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEN B
pEeaTbHBIX JKW3HEHHBIX CUTYallMsIX W TPU W3YYEHUH JPYTUX YYEOHBIX IPEIMETOB,
NPOSIBJIICHUST 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYIHpOBATH WX HA S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, MPUMEHSITh OCBOEHHBIN
reOMETPUYECKU  ammapaT Jjs pelleHHs MPaKTUKO-OPUEHTHUPOBAHHBIX —3ajad,
UHTEPIPETHPOBATH U OI[CHUBATH TOJTYYCHHBIE PE3yJIbTaTHI.

OTIUYHUTENBHON 0COOCHHOCTHIO TIPOTPAMMBI SIBIISIETCSI BKIIIOUEHUE B KYPC CTEPEOMETPUHU
B HayaJle €ero u3yueHHUs 3aJad, pellaeMblX Ha YPOBHE WHTYUTHUBHOIO IIO3HAHUS, U
ornpenen€HHbIM 00pa30M OpraHM30BaHHAs paboOTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET TPOTEKaHHWE WHTYUTHBHBIX
MPOIIECCOB, MOTUBUPYET K AIbHEHIIIEMY U3YUEHHIO TPEIMETa.

[Ipeamourenue OTAAETCS HAIIATHO-KOHCTPYKTUBHOMY METONY OOYy4YeHHs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTUUYECKOM
NeSITeTPHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX TPEACTABICHWH Yy YydYamIumxcs B  Kypce
CTEpEOMETPUH MPOBOIUTCS 3a CUET pPeIlIeHNUs 3a/a4 Ha CO3JJaHUE MPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OINEpHpPOBaHUE IPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue oOpaza HpPOBOAMUTCA C
OTIOPOil Ha HAIJISITHOCTh, @ OTIEPUPOBAaHNE 00pPa30M — B YCJIOBUSAX OTBJICUEHHS OT HAIJIHOCTH,
MBICJIIEHHOTO U3MEHEHHSI €r0 HCXOJHOT'O COZIep KaHuUsI.

OcHoBHBIE cojepxaTenbHble JuHUM Kypca «['eomerpum» B 10-11 kjaccax:
«MHuororpanHukmn», «IIpsiMble U TIJIOCKOCTU B MPOCTPAHCTBEY, «Tena BpameHus», «BekTopsl u
KOOPJAMHATHI B IpocTpaHcTBey. DopMupoBaHue JOTHUECKUX YMEHUH pacipeaessieTcss He TOJIbKO



10 COJAEPKATeNbHBIM JIMHHUSIM, HO W MO0 ToxaM oOydeHHsl Ha YpPOBHE CpETHEro OOIIero
o0OpazoBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpamMmBbl, pactpeieIEHHbIM 0 ToAaM 00yUeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
YTOOBl  OBJQJICHUE TI'EOMETPUYCCKHMMHU TOHATHUSAMHU W HaBBIKAMH  OCYIIECTBISUIOCH
MOCIIEIOBATEIHbHO M IMOCTYNATENIbHO, C COOJIIOJICHUEM MPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY Ir€OMETPUIECKHX MPEACTABICHUI 00yJarOIIMXCs,
pacmupsisi ¥ yriayousisi e€, o0pasys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha usyuenue reomerpun oTBoauTCs 2 4yaca B Heaemnto B 10 kinacce u 1 yac B Hepenio B 11
KJ1acce, BCEro 3a JiBa roja ooyuenus - 102 yueOHBIX daca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, pocTpaHcTBo. [lonaTue
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJIEIbHbIE U
CKpeluuBamoImuecs npsaMble. [lapaiaenbHOCTh NPSAMBIX M IUIOCKOCTEM B IIPOCTPAHCTBE:
NapaJuleJbHbIe IPSMBIE B IPOCTPAHCTBE; IAPAUICIBHOCTh TPEX NPSIMBIX; MNapaJUICIBHOCTD
IPSIMOM M IIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMM; YroJl MEXKIY IpPSIMBIMU B
npoctpancTBe.  IlapamienpHOCTH  IJIOCKOCTEH:  mapajuleibHble  IUIOCKOCTH;  CBOWMCTBA
napaieNbHbIX m1ockocTel. [Ipocreiine npocTpancTBEHHbIE (PUIYPBI HA MJIOCKOCTU: TETPadIp,
KyO, mapauieNenuIie ], MOCTPOSHNE CEYCHUH.

[lepneHguKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  INEPIEHIUKYJSPHBIE IpSIMBIE B
IIPOCTPAHCTBE, MpsMbIE NApaUICIbHBIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPU3HAK
NEPNEHIUKYJIAPHOCTH TPAMONM M IUIOCKOCTH, TE€OpeMa O TPAMON IEPHEHAUKYISIPHON
IJIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YrOJd MEXAY HPSIMOM U IIOCKOCTBIO; ABYTPaHHBIM yrol,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHE OT TOYKHU J0
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMs (UIypbl Ha IIOCKOCTb.
[TeprieHAUKYJIAPHOCTD TUIOCKOCTEN: IPU3HAK NEPIEHINKYIISIPHOCTH ABYX ILIOCKOCTel. Teopema
0 TpEX MEPHCHAUKYIAPAX.

MHoOrorpaHHuKHu

IlonsAiTMe MHOIOrpaHHUKA, OCHOBHBIC OJJIEMEHTBI MHOIOTPAaHHUKA, BBIIIYKIBIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrorpaHHuka. Ilpusma: N-yrosbHas mpusma; rpaHu
Y OCHOBAHHUS NMPU3MBI; MIpsiMasi ¥ HAKJIOHHAsI IPU3Mbl; OOKOBAs U MOJIHAsA OBEPXHOCTh PU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuieNenuIe] U ero cpoicrsa. Ilupamuaa: n-yronpHas
nupamMpsia, TpaHM W OCHOBAaHHME NHMpaMHbl, OOKOBas W MOJHAs IOBEPXHOCTb MUPAMUJBI;
IpaBWIbHAs M YyCEUEHHas MNHMpaMuAa. OJIEMEHTbl MNpU3Mbl W nHpamuisl. l[IpaBuibHbIE
MHOTOI'PAHHUKH: TOHATHE IPAaBUIBHOTO MHOI'OIPAHHHUKA; MPABWIbHAS MPU3Ma W IIpaBUIIbHAsS
NUpaMKJia; MpaBUiIbHAsl TPEyroibHasi MUpaMKia U IPaBUIbHBIA TeTpasrap; kyO. [IpencraBnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’Ap, HoJAeKa’Ap M Hukocadap. CedeHus NpU3MBI U
MUpPaMULBL.

CummeTpusi B IPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, NPAMOM, IUIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B IMpamMuax, napauieienuneaax, IpaBuiabHbIX MHOITOTPAHHUKAX.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, TuaroHaiu, yrisl. [lnomans 60koBoi
MIOBEPXHOCTU U IIOJIHOM IIOBEPXHOCTH IPSMOM IPHU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema o
OOKOBOM TIMOBEPXHOCTH TPsAMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MPaBWIBHON NMHUpaMUAbl, TeopeMa O IUloum@aau yceuéHHo mnupamuibl. [loHsTHe 00 00BEME.
O06BEM nupamMubl, IPU3MBI.

[TonoGuble Tena B mpocTpancTBe. COOTHOLIEHHS MEXIY IUIOUMIAIIMU TOBEPXHOCTEH,
00BEMaMHU TOOOHBIX TEJL.

11 KUIIACC

Tesa BpameHus



[MunuHapuyeckas MOBEPXHOCTh, O00pasylolie UWINHIPUYECKONH TOBEPXHOCTH, OCh
WIMHAPUYECKON MOBEepXHOCTH. LIMmuHIp: ocHOBaHUS U OOKOBasi MOBEPXHOCTH, 00pa3yromas u
0Cb; TUIOIIAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckass moBepXHOCTb, 00pa3yrolie KOHUYECKOW IMOBEPXHOCTHU, OCh W BEpIIMHA
KOHUYecKol moBepxHOcTH. KoHyc: ocHOBaHuMe M BepIlIMHA, OOpasyiomas U OCh; IJIOLIAAb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yloliue M BBICOTA; OCHOBAaHMS U
OOKOBast IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIOHIalb MOBEpXHOCTU cdepbl. BzaummHoe
pacrnosoxeHue cepsl U IIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIIoIab chepol.

N300pakeHue Tei BpalieHus: Ha TUIOCKOCTU. Pa3BEépTKa HUIMHApPA U KOHYCA.

KomOuHanuu Tten BpamieHus ¥ MHOTOTPaHHMKOB. MHOIOTpaHHUK, OINHCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpallleHUsI.

[Tonstue 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPSIMOYTOJIBHOTO Tapaiiesienumnena u cieactsus u3 He€. O0bEM nmimumHIpa, KoHyca. O0BEM
nrapa ¥ Iiomasib cQepsl.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAASMH MOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuenust mwiMHIApa (MapauieNbHO MW TEPHCHAUKYJISIPHO OCH), CEUYCHHS KOHYyca
(mapaienbHOE OCHOBAHUIO U POXO/SIIEE Yepe3 BEPILUHY), CEUECHUS 11apa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha minockoctu u B ipocTpaHncTBe. CloKeHue 1 BBIYUTaHHE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMILIaHapHbIM BekTopam. IlpaBumiio
napajuienenunena. Pemenue 3a1ay, CBSI3aHHBIX ¢ IPUMEHEHUEM IIPaBUII IEHCTBUM C BEKTOPAMHU.
[IpssMoyronbHas cucrema KOOpAMHAT B mpocTpaHcTBe. Koopaunarsl Bektopa. Ilpocreiimiue
3a7a4yl B KOOpJAMHATax. Yroid Mexay BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MexAy NpSMBIMH U IUIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBIA METOJ MpH
pelIeHNH TeOMEeTPUUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yabTaThl OCBOEHUS Iporpammbl ydeOHoro mnpeamera «MaremaTuka»
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO TIPAXJAHCKOW MO3UIMM OOydaroulerocs Kak akTHBHOIO U
OTBETCTBEHHOI'0 YJICHa POCCUICKOro OOILIECTBA, MPEJICTABICHHUEM O MAaTEMAaTHYECKUX OCHOBAaX
(YHKIMOHUPOBAHUS DPA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKIaHCKOTO OOIIeCTBa
(BBIOOpBI, OMPOCHI M Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIHUAIBHBIMH HMHCTHUTYTaMU B
COOTBETCTBUM € UX (QYHKIMIMU M Ha3HAYEHUEM.

ITaTpuoTH4eckoe BOCIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaKIaHCKOW MIAEHTUYHOCTH, YBAXKEHUS K IPOILIOMY
U HACTOALIEMY pPOCCHUHCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCUICKHX MaT€MaTUKOB M POCCHMCKONM MaTeMaTU4YECKOM IIKOJIBI, K HCIOJb30BAHUIO ITHUX
JOCTH)KEHUH B IPYTrUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAHHMEM JIYXOBHBIX ILIEHHOCTEM pPOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MTOBEICHHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOIO; OCO3HAHUEM JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHHe:

ACTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIKOYas OCTETHKY  MAaTeMaTU4eCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIeHUl; BOCIPUMMYHMBOCTHIO K
MaTeMaTHUYeCKUM acleKTaM pas3JInyHbIX BUJOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHs MpPHUMEHATh MaTeMaTH4YecKHe 3HaHUsS B HHTepecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHKE, cOaTaHCUPOBAHHBIM PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, IIPU 3aHATUAX CIIOPTUBHO-030POBUTEIHHON
JESATEIBHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LEHHOCTU TPYIOJIOOHUS; MHTEPECOM K DPAa3IUYHBIM
chepam npodhecCHOHATLHON AESITeNbHOCTH, CBSI3aHHBIM C MaTeMaTHKON M €€ MpUIIOKEHUSIMHU,
YMEHHEM COBEpILaTh OCO3HAHHBIN BBIOOp Oyaymiei mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
€caM000pa3oBaHUI0 Ha MPOTSHKEHWH BCEW JKM3HM; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pelIeHnr IPAKTHYECKUX 3314 MaTeMaTUYECKOM HallpaBIeHHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYPbI, MOHUMAHHEM BIUSHUS COLMAIBHO-
HKOHOMUYECKUX IMPOILIECCOB HA COCTOSHUE MNPUPOIHOW U COLMAIBHOM Cpeibl, OCO3HAHUEM
rJ100aNbHOTO  XapakTepa JOKOJOTMYECKUX  MpoOJiieM; OpUeHTalued Ha  [pUMEHEHHE
MaTeMaTHYECKUX 3HAHMUHN I pelIeHHs 3a/ad B 00JIACTH OKPY)KAIOLIEH cpebl, MIaHUPOBAaHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUMN AJIs1 OKPYKAIOILEN CPEJIBI.

IleHHOCTH HAYYHOI'0 IO3HAHMA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTHYecKOW HAyKH Kak chepbl
YeJI0OBEUYECKON JESTEIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTEMaTU4YECKOW KyJIbTYPOHM KaK CpPEACTBOM IIO3HAHUS
MHUDPA; TOTOBHOCTBIO OCYILECTBISATh IPOCKTHYHDO M  HCCIENOBATEIbCKYI JEATENbHOCTh
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIE pe3yabTaThl OCBOCHUS POTrPaMMBbI yUeOHOTO mpeaMeTa «MareMaTHKay
XapakTepU3yIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCEUaMU,
VHUBEPCANILHIMU ~ KOMMYHUKAMUBHBIMU — OCliCBUAMU,  YHUBEPCANbHLIMU — pPecyIsimUSHbIMU
Oelicmeusimu.

1) Vhusepcanvnvle noznasamenvmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCo8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpd;
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBblesiornyeckueaeicTBus:

® BBIBIATH M XapaKTePU30BaTh CYIIECTBEHHBIC NMPU3HAKM MaTEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONpEACICHUsI MOHATHUMH;
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAIINKA, OCHOBAHHS JJIs1 0000IIeHUs
Y CpPaBHEHUS, KpUTEPUU MPOBOJIMMOT0 aHAIU3A;

® BOCIPUHHUMATH, (POPMYTUPOBATh U MPEOOPA3OBBIBATH CYXKICHHS: YTBEPAUTEIbHBIE U
OTpHUIaTeNIbHbIE, EANHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIC,

® BBIABISTH MaTEMAaTHUUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TTPOTUBOpEYHS B (haKTax,
JTAHHBIX, HAOMIOACHUSIX W YTBEPXKACHUSX; IpeAjaratb KPUTEPHH [JIS BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JlenaTh BBIBOJIBI C HCIOJNH30BAaHHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX M WHAYKTHBHBIX
YMO3aKTIOYeHUN, YMO3aKIIIOUEHUH 110 aHAIOTHH;

® TPOBOJUTH CAMOCTOSTENBHO JOKAa3aTeIbCTBA MATEMATHUYECKUX YTBEPKICHHH (TIpsSMBbIe
U OT TMPOTHBHOTO), BBICTPAMBATH APT'YMEHTAIMIO, NPUBOIUTH TNPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHUS U BBIBOJIBL;

e BbIOMpaTh cnocob pemieHHus y4eOHOM 3anaun (CpaBHUBATH HECKOJIBKO BAapHUaHTOB
pelieHus, BbIOUpaTh Hanbosiee MOAXOIAMINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KPUTEPUEB).

ba3oBrlencciieqoBare/ibCKUeCHCTBHUA:

® CMONB30BaTh  BONPOCHI  KaK  MCCIENOBATENbCKUH  MHCTPYMEHT  TO3HAHUS;
dbopMynHUpoBaTh BOMPOCHI, PUKCUPYIOIINE MPOTHBOpPEUHE, MPodIeMy, yCTaHABIUBATh
HUCKOMOE U JlaHHO€, (OpPMHUPOBATH THUIIOTE3y, APrYMEHTHUPOBATH CBOIO IO3ULHIO,
MHEHHUE;

® T[POBOJUTH CaMOCTOSITEILHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIIEI0BaHUE II0
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaThuyeckoro oObeKTa, SBJIEHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy O0OBEKTaMHU, SBICHUSMH, TIPOIIECCAMU;

® CaMOCTOATENHHO (opMynupoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yjbTaTaM
MPOBENEHHOTO HAOTIOJCHMS, UCCIEAOBaHUSA, OIEHUBATh JOCTOBEPHOCTh MOTYUEHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHHIA;



MMPOrHO3UPOBATH BO3BMOKHOC Pa3BUTUC MPOLCCCA, 4 TAKIKC BbIABUTATH ITPCATIOJIOKCHU A
0 €TI0 Pa3BUTHH B HOBBIX YCJIOBUAX.

Pabora ¢ unopmanmeii:

BBISBIIATH Ae(UIUTHI MH(DOPMALIUK, JTaHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha BOIIPOC U
JUISl peLLieHUs 3a1a4H;

BbIOMpaTh MH(OPMAIMIO W3 HCTOYHUKOB pa3jIM4YHBIX THUIIOB, AaHAJIU3UPOBATH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPE/ICTABIICHMUS,;

CTPYKTYpUPOBaTh HMH(OpMAIMIO, TMPEACTaBIATH €€ B  pasiM4HbIX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMK IO CaMOCTOSTENBHO CHOPMYIUPOBAHHBIM
KPUTEPHUSM.

2) Vnusepcanvnvle KOMMYyHUKAMUGHbIE Oelicmsus, 00ecneuusarom c@hopmuposanHoCcms
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.
Oo0menne:

BOCIIPUHUMATh U (bOpMy.HI/IpOBaTI) CYXKACHHA B COOTBCTCTBHUU C YCIIOBUAMH U LECIAMU
OOLIEHUs; SICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOI TOYKY 3PEHHUS B YCTHBIX U
NHCEMEHHBIX TEKCTaX, JaBaTh MMOSICHEHHUS M0 XOJy PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
HOJTYYCHHBIH Pe3yJIbTaT;

B X0/1e 00CYKJIeHHUS 3a7aBaTh BOIIPOCHI 110 CYILECTBY 00CYKAaeMOH TEMBI, TPOOIEMBI,
pCIHaeMOfI 3ala4i, BbICKA3bIBaTb HACHU, HALCJICHHLIC Ha IIOMCK PCIICHUA,
COIIOCTABJIAAITb CBOU CYKACHUA C CYXIACHUAMU AOPYIrux YYaCTHUKOB JOMajiora,
0oOHapyKUBaTh pa3IMuue U CXOJCTBO MO3UIHIL; B KOPPEKTHOH dopme GpopMyIupoBaTh
pasHOIJIacHsl, CBOU BO3PAXKEHHUS;

NPEACTABIATE PE3YJIbTAThI PCIICHUA 3aJa4r, SOKCIICPUMECHTA, UCCICIOBAHNA, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (pOopMaT BBICTYIUIEHUS C YYETOM 3ajlad Mpe3eHTAluu U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

MOHUMATh W HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBUIYaTbHOW pabOTHI
MpU  pEIIeHWH YYEeOHBIX 3aj7ad; MPUHUMATH I1I€JIb COBMECTHOW JESATEIHHOCTH,
IUTAHUPOBATh OPTraHU3allMI0 COBMECTHOM paboThl, pachpenensaTtb BHIBI padoT,
JIOTOBApUBAThCA, OOCYXJaTh TMpolecC W pe3ynbTar paboThl; 0000IIaTh MHEHHUS
HECKOJILKHX JTIOJIEH;

y4acTBOBATh B IPYNMOBBIX (hopmax paboTsl (00CyKaeHHS, 0OMEH MHEHUH, «MO3TOBBIE
MTYPMBI» W WHBIE); BBINOJIHATh CBOK YacTh pPaOOTBl W KOOPIUHUPOBATH CBOH
JEUCTBUSI C IPYTUMHU YWiICHAMH KOMaH/IbI; OIICHUBATh Ka4€CTBO CBOETO BKJIa/1a B OOIIIHIA
MPOIYKT MO KPUTEPHUIM, CHOPMYTHPOBAHHBIM YUaCTHUKAMHU B3aUMOICHCTBHUS.

3) Yuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue cCmvlCio8bix
VCMAHOBOK U HCUSHEHHBIX HABbIKOS TUUHOCHIU.

Camoopranusanus:

COCTaBJISITh IUIaH, AJITOPUTM pEIICHUs 3a/1a4k, BHIOMPATh CIOCO0 pelieHus ¢ yuéTomM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI pEIIEHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:



e BJaJeTh HAaBbIKAMM IIO3HABATENBHOM pE(PIEKCMM KaK OCO3HAHHUS COBEPIIAEMBIX
NEHCTBUII M MBICIUTENBHBIX IPOLIECCOB, WX pe3ylbTaToB; BiIaJeTh crocodaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoLecca M pe3yibTaTa pPELICHUS MaTeMaTHYeCKON
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELIEHMM 3aJaud, BHOCHUTH
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBaTh COOTBETCTBHE pE3yJlbTaTa LEIM W YCIOBUSAM, OOBSACHATH TNPHUUYUHBI
JOCTHKEHUSI WJIM HEIOCTHXKEHUS pPe3yJbTaTOB MAESITEIbHOCTH, HAXOIUTh OILIHOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBaTh NOHATUAMH: TOUKA, NPsMasi, INIOCKOCTb.

[IpyMeHsSTh aKCHOMBI CTEPEOMETPUH U CJIEICTBUS U3 HUX MPHU PEIICHUU F€OMETPHUECKUX
3ajad.

OnepupoBaTb NOHATHUSAMU: NAPAVIETBHOCTh M NEPHEHAUKYISPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccuduimpoBaTs B3auMHOE pacloI0KEHUE MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh TOHATUAMHU: JIBYTPAaHHBIA Yroj, TpaHH JABYIPAHHOTO yria, pedpo
JBYTPaHHOIO yIJjia; JMHEHHBIA yroJl ABYrPaHHOTO YIJIa; IpajycHas Mepa JIByTpaHHOIO yrJja.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHHK, BBIMYKJIBIH W HEBBIMYKJIbI MHOIOIPaHHUK,
3JIEMEHTbl MHOTOTPaHHUKA, TPABUIILHBI MHOTOTPAHHUK.

Pacrnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (ITUPaMUAA; MPH3Ma, MPSIMOYTOJIbHBIHI
napajuiejenumnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBaHHMS [UIs  KjacCUUKAIIUU
(BBINYKJIbIE M HEBBITYKIblE MHOTOTPAHHUKHU; TPaBHJIbHbIE MHOTOTPAaHHUKH; MpsMble U
HaKJIOHHBIE IPU3MBI, MTApaJUIEIICTIUIIE/IbI).

OnepupoBaTh MOHATUSAMH: CEKYIas TNIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB.

OOBSICHATH NPUHIUIIBI IOCTPOEHUS CEUEHUH, UCTIONb3Yys METO/I CIIEIOB.

CtpouTh ceueHUs] MHOTOIPAaHHUKOB METO/O0M CJIEJO0B, BBINOIHATH (BBIHOCHBIE) IJIOCKUE
YEepPTEkKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemars 3amaun Ha HaxOoXJACHHE TEOMETPUUYECKHX BEIMYMH 10 oOpasluaMm WiH
aNIropuT™MaM, IMPUMEHSS HU3BECTHbIE AHAJUTHUYECKHE METOJbl MPU PEUIeHHH CTaHAapTHBIX
MaTEMaTUYECKUX 3aJad Ha BBIUMCICHHE PACCTOSHUN MEXIy IBYMS TOUKAMH, OT TOUKH 10
IPSIMOM, OT TOYKHU J0 INIOCKOCTH, MEX1Y CKPELIMBAIOIIMMUCS IPSIMbBIMHU.

Pemarp 3amaun Ha HaXOXJACHHE TEOMETPUYECKHUX BEIMYMH 10 oOpaslaM WIn
aNIropuT™MaM, IMPUMEHSS HU3BECTHbIE AHAJUTHUYECKHE METOJbl TMPU PEHIeHHH CTaHAapTHBIX
MaTEMaTUYECKUX 3a7a4 Ha BBIYHUCIEHHE YIJIOB MEXAY CKPELIMBAIOLIMMUCS MPSIMBIMH, MEXIY
NPSIMOM M TNIOCKOCTBIO, MEXY TUIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

Bbrancnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOTPAaHHHUKOB (IIpU3Ma, MUpaMuja) ¢
npyUMeHeHHeM (GOpMyJ; BBIUUCISATH COOTHOLIEHUS MEXIy IUIOUIaJSMH IOBEPXHOCTEH,
00BEMaMu TOAOOHBIX MHOTOI'PaHHHUKOB.



OmnepupoBaTh TMOHATHSIMHU: CHMMETPHsSI B TPOCTPAHCTBE, IIEHTP, OChb M IJIOCKOCTh
CUMMETPUU; IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

N3Bnekatp, npeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (QUTypax, MPEACTABICHHYIO HA YePTEkKaX U PUCYHKAX.

[lpuMeHATh TeoMeTpuuYeckhe (akThl JJIsl PEHICHUS CTEPEOMETPUYECKUX — 3ajad,
nmpeamnojgaratomux HECKOJIbKO IMaroB pPCIICHHA, C€CJIW YCJIOBHUA NMPUMCHCHUA 3alaHbl B SIBHOU
dopme.

[IpuMeHATh TMPOCTEHIINe MPOrpaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUYUCCKHX 3a/1ad.

IIpuBoauTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IIpUPOJE U KU3HHU,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB TE€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TOJyYCHHBbIC 3HAHHS Ha MPAKTUKE: aHAIM3UPOBATh peajbHbIC CHUTYyallUd H
OPUMEHATh  M3YYCHHbIE TMOHATHS B  MPOLECCe TOMCKA  PEHICHHS  MaTeMaTHYCCKH
chopMynUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATH pEaIbHBIE CUTYAllMd Ha S3BIKE TEOMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIN C HCIOJIb30BAHUEM TCOMETPUYECKHUX TOHATHH U TEOPEM,
ammapara anreOpbl; peniarh MPaKTHYSCKUE 3a/1a4H, CBA3aHHbBIC C HAXOXKICHHEM IeOMETPHYCCKUX
BEJTUYHH.

11 KJIIACC

OnepupoBatb MOHSITUSMU: HUIMHpUYECKast IIOBEPXHOCTb, oOpazyrorniue
[WIAHIPAYECKON TIOBEPXHOCTH; IMJIMHIP; KOHUYECKAs TOBEPXHOCTH, 00pa3yIONINe KOHHYSCKON
MOBEPXHOCTH, KOHYC; CheprUIecKast TOBEPXHOCTb.

Pacnio3naBath Tena BpaiieHus (HUIUHAP, KOHYC, cdepa u map).

OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHUsI.

KnaccudumupoBats B3auMHOE pactofiokeHHe CPephl U TIIIOCKOCTH.

OnepupoBaTh TOHATHUSMH: IMAPOBON CETMEHT, OCHOBAaHME CETMEHTA, BBICOTA CETMEHTA;
[IApOBOI CJIOH, OCHOBaHHE IIAPOBOTO CIIOSI, BBICOTA IAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Bbrancnsate 00bEMBI U TIOIMIAU TIOBEPXHOCTEH TeN BpallleHUs, TEOMETPUUYECKUX TEN C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh TOHSATUSMHU: MHOTOTPAaHHHWK, BIUCAHHBIA B c(epy W OMHMCAHHBIN OKOJIO
cdepsl; cdepa, BMcaHHAs B MHOTOTPAHHUK UITU TEJIO BPAIlICHUS.

BbIUCHSTS COOTHOIIEHHS] MEXAY IUIOMIAAIMU TOBEPXHOCTEH M 00BEMaMU MOJOOHBIX
TEIL

N300paxarh u3ydaemble (UTYpPHI OT PYKH H C TPHUMEHEHHEM IPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYp: BHIT
CBEpXY, COOKY, CHU3Y; CTPOHUTH CEUCHHSI TEJI BPAIICHHSI.

W3BiiekaTh, HHTEPIPETUPOBATL U MPEOOPA30BBIBATE HHPOPMAITUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, mpeCTaBICHHYIO Ha YepTexaxX U PUCYHKAX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BBITIOTHATE TEHCTBUS CIIOKECHHSI BEKTOPOB, BEIUUTAHUS BEKTOPOB M YMHOXEHHUS BEKTOpa
Ha YNCII0, OOBSICHATH, KAKHMHU CBOMCTBAMHU OHH 00JIaJIafoT.

[TpuMeHsTh IpaBUIIO Mapaielenue .



OnepupoBaTh MOHATHAMHU: ICKAPTOBBI KOOPIWHATHI B MPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, YroJl MEXKIy BEKTOpPAMH, CKaJIspHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMILIAHAPHBIE BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB M MIPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEKIY BEKTOpPaMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP T10 JIBYM HEKOJJTHHEAPHBIM BEKTOPaM.

3amaBaTh IUIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPMHAT.

[IpumensiTh reoMmeTpudeckue (aKTBl Il PEIICHUS CTEPEOMETPUYECKUX — 3ajad,
NPEIOIArafoIluX HECKOJIBKO IIaroB pEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

Pemats mpocreiinye reoMeTpuuecKre 3a1a4d Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METOo/A.

Pemrate 3amaum Ha J0Ka3aTeNbCTBO MATEMATUYCCKHX OTHOLICHHH W HaXOXICHUE
TCOMETPUYCCKUX BEJIIMYHMH 1O 00pa3liaM WM aJIrOPUTMaM, IPUMEHsISI U3BECTHBIE METOMBI TIPU
PEIICHUH CTaHIAPTHBIX MATEMAaTUICCKUX 3a]1a4.

[TpuMeHSTh TPOCTEHININE MPOTPAMMHEIC CPEJICTBA H JIIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUCCKUX 3a/1aY.

[lpuBoMTH TpPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKU3HH,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHHWS HA MPAKTUKE: aHAIU3UPOBATh PEAbHBIC CHTYAIlMH U
OPUMEHATh  HM3YYCHHBIC TOHATHS B  MPOIECCE IOWCKA  PEIICHUS  MaTeMaTUYeCKH
cOpMYITMPOBAHHOW TPOOIEMbI, MOACITUPOBATh PEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
UCCJICJIOBATh TIOCTPOSHHBIC MOJETU C HCIOJIB30BAHUEM T'€OMETPUUYCCKUX TOHATUU U TEOpEM,
anmapara aJreOpsl; peniaTh NPaKTUICCKHUE 3a/1a4H, CBI3aHHBIC C HAXO0XJICHUEM T'€OMETPHUYSCKUX
BEJIMUKH.



~N o o1 b~

TEMATHYECKOE INTAHUPOBAHHUE
10 KUIACC

Ne HaumenoBaHnuepasieioB u
n/m  TeMIPOrpaMMBbl KounyecTBouyacon
Bcero

BBenenmne B crepeoMeTpuio 10
[IpsiMbIe ¥ TIOCKOCTH B TPOCTPAHCTBE. 12
[TapanienbHOCTHIPSAMBIX M IUIOCKOCTEH
[eprieHAUKYIAPHOCTHIIPSMBIX U 12
IUIOCKOCTEH
VYTaBl MEXAY TPSIMBIMU M IFIOCKOCTSMUA 10
MHororpanHuku 11
OOBbEMBIMHOTOTPAHHUKOB 9
IToBTOpEHUe: ceueHus, pacCTOSIHUS U YTJIbl 4

OBUIEE KOJIMYECTBO YACOB I1O 68

[TPO'PAMME

DJIeKTPOHHBbIE

(undposbie)
o0pa3oBaTe/ibHbIEpeCyPChI

KoHTposibHBbIepadoThI

s

IMpakTnyecknepadoTbl



11 KUIIACC

KoaunuyecTBoyacoB JIeKTPOHHbIE
Ne HaumeHoBaHuepasaejioB U
(undposbie)
n/n TEeMIIPOrpaMMbI Bcero KonTpoabsubiepadorsl  IIpakTunyecknepadornl
o0pa3oBaTe/ibHbIepecypChl
TenaBpaiienus 12

O0OBEMBITEI 5 1

BeKTopH H KOOpAWHATLI B

10 1
IIPOCTPAHCTBE
[ToBTOpeHME, 0606111er1€, 7 1
CUCTeMaTnul3alnuA3HaAaHUN
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOT'PAMME



IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne

o/ Temaypoka
n

OCHOBHBIE TIOHATHS
CTEpEOMETPHUU: TOUKA,
npsiMasi, MI0CKOCTb,
npoctpaHcTBo. IIpaBuna
M300paXeHUs HA PUCYHKAX:
M300paKeHHS TNIOCKOCTEH,
napajiCJIbHbIX MPAMBIX
(OTpe3KOB), CepeIUHBI
oTpe3Ka

[Tonsitre 06
AKCMOMATHYECKOM
MOCTPOCHHUH CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUH U
CJIEZICTBUS U3 HUX

IToustue 06
aKCHOMAaTHYECKOM
MOCTPOCHHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUU U
CIIEICTBUS U3 HUX

IToustue 06
aKCHOMATHYECKOM
MOCTPOCHHUH CTEPEOMETPHH:

KoanuecTrBouacos

Bce
ro

KoHnTpoibHbiep

a00ThI

IIpakTH4eckue

padoThI

Haranzyq
eHHUs

6.09

6.09

13.09

13.09

JIeKTPOHHBbIeNU(poBBICOOpPa3oBaTE
JIbHbIepecypchl
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AaKCHOMBI CTEPEOMETPUU U
CJIEZICTBUS U3 HUX

IMoustre 00
AKCHOMAaTHYECKOM
MOCTPOCHHUU CTEPEOMETPHUH:
AKCHOMBI CTEPEOMETPUU U
CJIEICTBHS U3 HUX

ITonsTHA: Iepecekaronecs
IUIOCKOCTH,
IIEPECEKAIOIIMECS IpsAMas U
IJIOCKOCTh

[TapaniaenbHOCTh NPSIMBIX U
IJIOCKOCTEH B
MIPOCTPAHCTBE:
napannem,m,le HpﬂMble B
MPOCTPAHCTBE;
MapajuIeIbHOCTh TPEX
MPSIMBIX

IToBTOpEHME TEOPUY,
penieHue 3a1ay:
«[TapannenbHOCTh MPSAMBIX
U IJIOCKOCTEN B
IIPOCTPAHCTBE

IToBTOpEHME TEOPUH,
pelIeHue 3a1a4:
«[TapannenbHOCTh MPAMBIX
U IJIOCKOCTEN B
IIPOCTPAHCTBE

CxpeluBarommecs mpsmbie

20.09

20.09

27.09

27.09

4.10

4.10
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12

13

14

15

16

17
18

19

VYIu1bl ¢ COHANPABICHHBIMU
CTOpPOHAMHU. YTOJ MEXAY
IPSAMBIMU B IIPOCTPAHCTBE

IToBTOpEeHME TEOPUY,
pelieHue 3a1a4: Yroiu
MEXy NPSMBIMU B
IIPOCTPAHCTBE

IToBTOpEeHME TEOPUY,
pemenue 3a1a4: Yromu
MEXy NPSMBIMH B
IIPOCTPAHCTBE

[ToBTOpeHue Teopuu,
pemenue 3a1ad: Yromu
MEXIY IPSAMBIMU B
IPOCTPAHCTBE

ITapaieapHOCTD
IIJIOCKOCTEN: IapalljiesIibHbIe
IUIOCKOCTH

CaolicTBanapauIeIbHbIXIUT
OCKOCTEN

CeueHust MHOTOIPaHHUKOB
CeueHnst MHOTOTPAaHHHUKOB
IToBTOpEHME TEOPUH,
pelIeHue 3a1a4:
IIpocreiimue
IPOCTPaHCTBEHHBIE (PUTYPBHI
Ha IJIOCKOCTH: TETpasp,
KyO, mapasuiesnenumes

11.10

11.10

18.10

18.10

25.10

25.10



Konrponbnas padora mo
teme "lIpsimbie u

20 MJIOCKOCTH B TIPOCTPAHCTRBE.
[TapamienbHOCTD MPSIMBIX U
I0CcKOCTEN"

3auét No 1.
21 [TapaeabHOCTh MPSIMBIX U
TJIOCKOCTEN

IlepneHquKyIsIpHOCTD
99 IIPSIMOM M TNIOCKOCTH:
NIEPIEHAUKYJIIPHBIE

MMPsAMBIC B ITPOCTPAHCTBE

IIpu3nax
23 NEePIEeHIUKYJIIPHOCTH
IIPSIMOM M TNIOCKOCTH

TeopeMma o npsmoi
24 NEPIEHIUKYIIIPHON
IUIOCKOCTH

Pewenue 3anau Ha
NEePIEeHIUKYIIPHOCTD
25 IPSIMOM U TUIOCKOCTH.
IToBTOpEHHEBOITPOCOBTEOD
7074

Pemenunesagaunanepnenu
KYJISIPHOCTb

26 IPSIMOM U TUIOCKOCTH.
IToBTOpEHME BOIPOCOB
TEOPHUH

27 PaccrosiHre OT TOUKH 1O



28

29

30

31

32

33

34

m10ckocT. Teopema o Tpex
NEPIEHANKYIIApax
VYribl B IPOCTPAHCTBE: Yol
MEeXAy IpsIMOHN U
IIJIOCKOCTBIO
IToBTOpPEHME TEOPHUHN.
Penrtenue 3amau
Ha IPUMEHEHUE TEOPEMBI O
TPEX NMEPIEHIUKYIIIpax,
Ha yroJl MeXy NpsAMOU U
IIJIOCKOCTBIO
IloBTOpEHME TEOPUH.
Pemenue 3anay
Ha IPUMEHEHNE TEOPEMBI O
TPEX MEPIECHIUKYIIIpax,
Ha yroJl MeXy NpsAMOU 1
IIJIOCKOCTBIO

IToBTOpEHME TEOPHH.
Pemenue 3anau
Ha IIPUMEHEHUE TEOPEMBI O
TPEX NMEpIECHIUKYIIsIpax,
Ha yroJl MeXy NpSAMOU 1
IIJIOCKOCTBIO
JIByrpaHHBIN yroil,
JIMHEUHBIN Yol
JIBYTPAHHOI'O yIJIa

IlepnieH qUKYISAPHOCTD
IIJIOCKOCTEW: MPU3HAK



35

36

37

38

39

40

41

NEePHEHANKYJISPHOCTH JABYX
IUIOCKOCTEH
IIpssMOyTONIBHBIN
napajuieenuIe

Penrenue 3amaud Ha
MPSAMOYTOJIbHBII
napajuieaenumnes

[ToBTOpEeHME Teopuu U
pelieHue 3aaa4

Ha MePIeHINKYISIPHOCTh
MPSIMBIX U MJIOCKOCTEM

IToBTOpEHME TEOPUU U
peleHue 3anad
Ha MEPIEHINKYIAPHOCTD
MPSIMBIX U IIJIOCKOCTEN

KonTponbhas padota no
TeMaM
"IlepnieHIUKYISIPHOCTD
IPSIMBIX U IIJIOCKOCTEN" 1
"Vl MeXAY IPSAMBIMU U
II0CKOCTAMU"

3auét Ne 2.
[lepneHAMKYISIPHOCTH
MPSIMBIX U MJIOCKOCTEHN

[ToHsiTHE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTHI
MHOT'OI'PAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIC
MHOT'OI'PAHHUKH; pa3BEPTKa



43

44

45

46

47

48
49

MHOI'OrpaHHHUKa

[Tpu3ma: n-yronpHas
pU3Ma; TPaH! U
OCHOBAHHUSA MTPU3MBI;
npsMasi 1 HaKJIOHHAs
npu3Mbl; OOKOBast M TOJIHAS
HOBEPXHOCTh TPH3MBbI

IToBTOpEeHME TEOPUY,
pelieHue 3a1a4

Ha BBIYMCIICHHE ILIOIIA N
ITOBEPXHOCTHU ITPU3MBI

[ToBTOpEeHHe Teopuw,
pelieHue 3aaau

Ha BBIYUCJICHUC IIJIOaan
MOBEPXHOCTHU MMPU3MbI

[Mupamuga: N-yroiabHas
nupamuja, rpaHu u
OCHOBAHHC HI/IpaMI/II[I)I;
OoKOBas | IOJIHAS
HOBerHOCTb HI/IpaMI/II[BI;
IpaBWIbHAsA U YCEYEHHAs
nvpamua

Penrenue 3amad mo teMe
«ITupamugan

Pemrenue 3agad mo reme
«ITupamuma»

VYceuénnas nupamuaa

Cummerpus B



50

51

52
53

54

55

IIPOCTPAHCTBE.
[ToHsiTHE TPAaBUILHOTO
MHOI'OI'paHHHKA.
OJeMeHTBl CUMMETPUHN
IPaBUIIbHBIX
MHOT'OTPaHHUKOB

CummeTpus B
IPOCTPaHCTBE.
[ToHsiTHE TPAaBUIBHOTO
MHOI'OI'paHHHKA.
DNeMEHTbl CUMMETPUU
PaBUIIBHBIX
MHOTOT'PaHHHKOB

IIpencrasnenue o
NPaBUIIbHBIX
MHOTI'OrpaHHUKAax: OKTasap,
JOJEKa’Ip U UKOCAIP.
Teopema Dinepa
KonTponbnaspabora Ne 3.1

Brruncnenue 31eMeHTOB
MHOT'OI'paHHHUKOB: pEOpa,
JTUarOHaJH, yTJIbl

[Tnomane 6okoBOH
MIOBEPXHOCTH U MOJHON
MOBEPXHOCTH NPSAMOM
HPU3MBI, TUIOIIAb
OCHOBaHUH, TEOpEMA O
OOKOBOI TOBEPXHOCTHU
NPSMON MPU3MBI



56

57

58

59
60
61
62
63
64

65

66

67

[Tnomanas 60KOBOM
MMOBEPXHOCTHU U
MMOBEPXHOCTHU MPABUIBHOMN
MUPaMUbI, TEOPEMA O
Iomaay OOKOBOU
IIOBEPXHOCTU YCEUEHHON
paMU/IbI
KoHTtposbHas padoTa mo
teme "MHororpaHHuku"
3auét Ne 3.
MHOrorpaHHuKkH.
[Lnomaau moBepxHOCTEM
MPU3MBbI U TUPAMU/JIbI

[TonsTHE0000BEME
OO6bEéMIUpamMuIbI
O6bEéMnUpamuIbI
OO6bEéMIUpamMuIbI
O0BEMIIPU3MBI
OO6BEMIPU3MBI

KonTponbnas pabota no
teMme "OOBEMBI
MHOTOTPaHHUKOB"
[ToBTOpenue, 06001IeHNE
CUCTEMAaTH3aIHs 3HAHWMN.
[TocTpoeHue ceueHunii B
MHOTOTPaHHHUKE

HroroBaskoHTpOIBHASPAOO
Ta

Ll N e



[ToBTOpenue, o6o0IIeHNE
CHCTEMAaTHU3alus 3HAHUH.
BrluncneHue yrioB: MexIy
CKPEIMBAIOIIUMUCS

68
PSIMBIMU, MEKTY MIPSMOM
Y TUIOCKOCTHIO,
JByTpaHHbBIX YIJIOB, YIJIOB
MEX/y MIIOCKOCTSIMHU
OBUIEE KOJIMYECTBO

YACOB 110 [TPOTPAMME

68



11 KUIIACC

Ne KoanuecTBouacos

o/ Temaypoxka Bce  KourpouabHubiep
ro a00ThI

n

Cdepa u map: neHTp,
pamuyc, tuamerp;
TUIOINAb
MIOBEPXHOCTHU Cepsl
Bzaumuoe
pacroioskeHue chepsl
U TUIOCKOCTH;
KacaTeabHast
IJIOCKOCTH K cdepe;
TJI01a 6 Chepsl
Nzob6paxenue chepsl,
1Iapa Ha IJIOCKOCTH. 1
Ceuenusmapa

Hummaapuyeckas
MOBEPXHOCTb,

oOpa3yrorue
UUAJTUHIPUYECKOU 1
MIOBEPXHOCTH, OCh
LUJIUHIPUYECKOU
MOBEPXHOCTHU

HunuHap: ocHOBaHUSA

1 OOKOBas 1
MOBEPXHOCTb,

IIpakTuyeckuep
a00ThbI

Jdarauszyue
HUA

JJIeKTPOHHBbIeNU(POBBICOOPa3OBATEb
Hblepecypchl
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o0pa3zyroias 1 oChb;
IoIaas OOKOBOH 1
TIOJTHOHM TTOBEPXHOCTH

N3o0paxenue
LWIMH]IpA Ha
mockocTy. Pazséprka
muHapa. CeueHust
HUIMH]IpA
(TUTOCKOCTEIO,
napajuiebHON UTn
NEPIEHANKYIIIPHON
OCH LUJIMH]IpA)
Konunueckas
MOBEPXHOCTb,
oOpa3yrorue
KOHUYECKOU
MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON
MOBEPXHOCTHU

Konyc: ocHOBaHue u
BEpIINHA,
o0Opa3syromas 1 oCh;
IUIoIaabs OOKOBOU U
ITOJIHOM ITOBEPXHOCTH
Y ceu€HHBIN KOHYC:
obpazyrommue u
BBICOTA; OCHOBAHHS U
OOKOBast MOBEPXHOCTh

N300pakeHne KoHyca
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12

13

14

15

16

Ha MJIOCKOCTH.
Pa3BépTka koHyca.
CedeHust KOHyca
(TUTOCKOCTHIO,
napasuieIbHON
OCHOBaHHUIO, U
IJIOCKOCTBIO,
MPOXOJIAIIEH uepe3
BEPILUHY)
KomOunanus ten
BpaIlleHUs U
MHOTOTPaHHUKOB

MHororpaHHuk,
ONMCAHHBIN OKOJIO
cdepsl; chepa,
BIIMCAaHHAs B
MHOTOTPaHHUK WU B
TEJIO BpallleHus

[TousTue 06 00BEME.
OCHOBHBIE CBOMCTBA
00BEMOB Tell
OO6béMuMTNHpA,
KOHYca

O06béM mapa u
wionanpb chepsl
I[TonoOHbIE TENA B
MIPOCTPAHCTBE.
CooTHoIIEHUS MEXTY
IJIOIIASIMHU
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18

19

20

21

22

23

MTOBEPXHOCTEM,
00BEMaMHU ITOTO0HBIX
TN

Konrponbnas padora
no reMaM "Tena
BpanieHus" u
"O6bembl Ten"
Bekrop Ha m1ockocTu
U B IPOCTPAHCTBE

Cnoxenue u
BBIYMTAHUEBEKTOPOB

YMHOKEHUEBEKTOPAH
a4uCIIo

Paznoxenue BekTopa
10 TpEM
HEKOMILIAHAPHBIM
BEKTOpaM.
[IpaBunonapasnnenenu
neaa

Pemenne 3amau,
CBSI3aHHBIX C
MIPUMEHEHUEM TPABUIT
JEUCTBUI C
BEKTOpaMHU

[IpssmoyrosbHas
CUCTEMa KOOpJIMHAT B
IIPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimue 3ana4uu B



24

25

26

27

28

29

KOOpAMHATAX

VYron mexnay
BEKTOpPAMH.
CxkansipHoe
MIPOU3BEICHUE
BEKTOPOB

Brruncnenue yrios
MEXIY NPSMBIMU U
IJIOCKOCTSIMU

Koopaunarno-
BEKTOPHBIN METO]I IIPH
pEIICHUHN
FEOMETPUUECKHUX
3aJa4

Konrponsnas pabora
1o reMe "BekTopsl u
KOOPJIMHATHI B
npoctpaHcTae"”

IToBTOpEHUE,
o0o011eHue u
cucTeMaTH3anus
3HaHuil. OCHOBHBIE
burypsl, QpaxTsl,
TEOpPEMBI Kypca
TUTAHUMETPHUH

IToBTOpEHME,
000011IeHE U
CUCTCMaTHu3aluAa
3HaHuM. OCHOBHBIE



30

31

32

33

34

burypsi, GpaxTsl,
TEOpeMBbI Kypca

IIAaHUMECTPUHU

IToBTOpEHUE,
000011IeHNE U
CHCTEMAaTHU3alIH
3HaHWUH. 3aga4u
MJIAHUMETPHUU U
METO/IbI UX PEIICHUS

IToBTOpEHUE,
00001IeHNE U
CHCTEeMaTH3aIus
3HaHUH. 3amaun
IJIAHUMETPHUU U
METO/Ibl UX PELIEHUs

IToBTOpEHME,
000011eHne U
cucTeMaTH3anus
3HaHuil. OCHOBHBIE
burypsl, QaxTsl,
TEOpPEMBI Kypca
CTepEOMETPUH

W TOroBaskoHTpOJIbHA
spabota
IToBTOpEHME,
000011IEHE N
cucTeMaTH3anus
3HAHUU



OBIIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

34
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