


INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHS AJisi 00Y4atOLINXCS
10 —11 xmaccoB pa3paborana Ha ocHOBe DeaepantbHOro rocyAapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHIapTa CPEIHero oOmero oOpa3oBaHHs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TPeOOBaHUIA,
NPEABSIBISIEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPAIUIUN POCCHICKOTO0 00pa30BaHUSL.
PeaJII/I3aHI/I51 IporpaMmal o0ecIieynBaeT OBJIAJACHUC KIIFOUCBBIMH KOMIICTCHIIUSIMU,
COCTaBIISIIOIMMHU OCHOBY ISl CAMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
OOILIEKYIBTYPHOTO, INYHOCTHOT'O U ITO3HABATEIILHOTO PA3BUTHUS IMYHOCTH O0YYAIOIHXCSL.

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, (POpMHpPOBAHUS
(YHKLIMOHAJIBHON MaTeMaTH4ecKOM TI'PaMOTHOCTH, W3YyYEHMsI IPYTUX Y4eOHbIX JUCLUIUIMH.
Pa3zButne y oOydaroumiuxcsi MpaBUIBHBIX IPEICTABICHUH O CYIIHOCTH M HPOUCXOXKIACHUU
TreOMETPUYECKUX a0CTpaKIMi, COOTHOIIEHUH PEATbHOTO U HJCaTbHOI0, XapaKTepe OTPaKEHHS
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, TaKk Kak oOecleyrBaeT BO3MOXKHOCTb M3Y4EHHUS KaK IUCLUIUIMH €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 3aj7ady eCTECTBEHHO-HAyYHOIro LHUKJIAa, B YaCTHOCTH 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  YCHENIHOTO TIO3HAHWUS M aKTHUBHOTO TPEoOpa3oBaHHs  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.

Llenb ocBOEHMSI MporpaMMbl yueOHOTo Kypca «[ eomeTpus» Ha 6a30BOM ypOBHE 00yUeHUS
— o0meoOpazoBaTeIbHOE M OOIIEKYJIBTYPHOE pPa3BUTHE OOYyYaloIUXcs udepe3 obOecreueHue
BO3MOXXHOCTH MPHOOPETEHUSI W UCIIONB30BaHUS CUCTEMATHYECKUX T€OMETPHUECKUX 3HAHUH U
NeWCTBUH, CTIETU(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 6a30BOM YpPOBHE 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 yMEHHS ONEPUPOBATh OCHOBHBIMHU IOHSTHUSMH O MHOTOIPaHHHKAX W
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
TreOMETPUYECKU ammapaT sl pelleHus NPaKTHKO-OPUEHTHPOBAHHBIX —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
omnpeneN€HHBIM 00pa3oM OpraHM30BaHHAs paboTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO M TPOCTPAHCTBEHHOTO MBINUICHUS, CTUMYJIHPYET TNPOTEKaHWE WHTYUTHBHBIX
MPOIIECCOB, MOTUBUPYET K AIbHEHIIIEMY U3YUEHHIO TPEIMETa.

[Ipeamourenue OTAAETCS HArIATHO-KOHCTPYKTUBHOMY METONYy 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 OIEpHpPOBaHUE IPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue oOpaza HpPOBOAMUTCA C
OTIOPOil Ha HAIJISITHOCTh, @ OTIEPHPOBAHNE 00pPa30M — B YCJIOBUSAX OTBJICUEHHS OT HAIJISHOCTH,
MBICJIIEHHOTO U3MEHEHHSI €r0 HCXOJHOT'O COZIep KaHuUsI.

OcHoBHBIE cojepxaTenbHble JuHUM Kypca «['eomerpum» B 10-11 kjaccax:
«MHuororpanHukny, «IIpsiMble U TIJIOCKOCTH B MPOCTPAHCTBE», «Tena BpamieHus», «BekTopsl u
KOOPJAMHATHI B IpocTpaHcTBey. DopMupoBaHue JOTHUECKUX YMEHUH pacipeaessieTcss He TOJIbKO



[0 COJACPKATeNIbHBIM JIMHHUSM, HO W MO ToxaM oOOydeHHsl Ha YpPOBHE CpETHEero oOIIero
o0OpazoBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpamMmBbl, pactpeieIEHHBIM 0 ToAaM 00yUdeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
9TOOBl  OBJQJICHUE TI'E€OMETPUYCCKHMMH TOHATUSMH WM  HaBBIKAMH  OCYIIECTBIISIOCH
MOCIIEIOBATEIHbHO M IMOCTYNATENIbHO, C COOJIIOJICHUEM MPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATICH B OOIIYI0 CHCTEMY r€éOMETPUIECKHX MPEACTABICHUI 00yJarOIINXCs,
pacmupsisi ¥ yriayousisi e€, o0pasys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

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



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, pocTpaHcTBo. [lonaTue
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUHM U CIEICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJIEIbHbIE U
CKpeluMBamoIuecs npsaMble. IlapayienbHOCTh HPSAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
NapaJuleJbHbIe IPSMBIE B IPOCTPAHCTBE; IAPAUICIBHOCTh TPEX NPSIMBIX; MNapaJUICIBHOCTD
IPSIMOM M IJIOCKOCTH. YTJbl C COHAIPABICHHBIMU CTOPOHAMHM; YroJl MEXKIY IPSIMBIMU B
npoctpancTBe.  llapamienpHOCTH  IIOCKOCTEH:  mMapajuleNbHble  IUIOCKOCTH;  CBOMCTBA
napaieNbHbIX m1ockocTel. [Ipocreiine npocTpancTBEHHbIE (PUIYPBI HA MJIOCKOCTU: TETPadIp,
KyO, mapajuieNenuIie]; MoCTPOSHUE 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: YrOJ MEXKAY IPSIMOM M IJIOCKOCTBIO; JBYIPAHHBIM YIOJI,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHE OT TOYKHU J0
IUIOCKOCTH, PACCTOSHUE OT MpsIMOM [0 IUIOCKOCTH, NPOEKIMs (UIypbl Ha IIOCKOCTb.
[TeprieHAUKYJIAPHOCTD TUIOCKOCTEN: NIPU3HAK NEPIEHANKYIISIPHOCTH ABYX ILIOCKOcTel. Teopema
0 TpEX MEPHCHAUKYIAPAX.

MHoOrorpaHHuKHu

IlonsAiTMe MHOIOrpaHHUKA, OCHOBHBIC OJJIEMEHTBI MHOIOTPAaHHUKA, BBIIIYKIBIE U
HEBBIIYKJIbIE MHOTOIPAaHHUKHU; Pa3BEPTKAa MHOrorpaHHuka. Ilpusma: N-yroiapHas nmpusMa; rpaHu
Y OCHOBAHHUS MPU3MBI; MIpsiMasi ¥ HAaKJIOHHAsi IPU3Mbl; OOKOBAs U MOJIHAS IOBEPXHOCTH IPU3MBI.
[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 M nHUpamuzsl. [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, HOAeKa’Ap M ukocadap. CedeHus MHOpU3MBI U
MUpPaMULBL.

CumMeTpusi B NPOCTPAHCTBE: CHUMMETPHSI OTHOCUTENIBHO TOYKH, MPSAMOM, IUIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B IMpamMuax, napauieienuneaax, IpaBuiabHbIX MHOITOTPAHHUKAX.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, TuaroHaiu, yrisl. [lnomans 60koBoi
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTHU MPSAMOM IPU3MBI, IUIOLIAJb OCHOBAaHMM, 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 MEXAY IUIOUIAIIMU TOBEPXHOCTEH,
00BEMaMHU TOOOHBIX TEJL.

11 KUIIACC

Tesa BpameHus



[MunuHapuyeckas MOBEPXHOCTh, O00pasylolie UWINHIPUYECKONH TOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepXHOCTH. LlMmuHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
0Cb; TUIOIIAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckasi moBepXHOCTb, 00pa3yrolre KOHUYECKOW IMOBEPXHOCTH, OCh M BEpIIMHA
KOHUYecKol moBepxHOcTH. KoHyc: ocHOBaHuMe M BepIlIMHA, OOpasyiomas U OCh; IJIOLIAAb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBI KOHYC: 00pa3ylollie W BBICOTA; OCHOBAHUS U
OOKOBast IOBEPXHOCTb.

Cdepa u map: ueHTp, paiauyc, IuUaMeTp; IUIOMIab NMOBepXHOCTH chepbl. B3aumuHoe
pacrnosoxeHue cepsl U IIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIIoIab chepol.

N3o00pakeHue e BpalieHus: Ha II0cKocTu. Pa3BépTka LUIUMHIpA U KOHYCA.

KomOuHanuu Tten BpamieHus ¥ MHOTOTPaHHMKOB. MHOIOTpaHHUK, OINHCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTU TEJIO BPallleHUs.

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

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXIY IJIOIMIAIASIMHU TOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuenust mwiMHIApa (MapauieNbHO MW TEPHCHAUKYJISIPHO OCH), CEUYCHHS KOHYyca
(mapasienbHOE OCHOBAHUIO U POXO/SIIEE Yepe3 BEPIIUHY), CEUEHUS 11apa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockocTu U B ipocTpancTBe. ClokeHue U BRIYUTAaHHE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMILIaHapHbIM BekTopam. IlpaBumiio
napajuienenunena. Pemenue 3aiay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWJI JCHCTBUI C BEKTOpaMH.
[IpssmoyronbHas cucrema KOOpauMHAT B mnpocTpaHcTtBe. Koopaunatsl BekTopa. Ilpocreiimue
3a7a4yl B KOOpJAMHATax. Yroid Mexay BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Borunicnenue yrioB MexAy NPSMBIMH U IUIOCKOCTAMHU. KOOpIuHATHO-BEKTOPHBIA METOJ HpU
pelIeHNH TeOMEeTPUUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pe3yabTaThl OCBOEHUS Iporpammbl ydeOHoro mnpeamera «MaremaTuka»
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IO3UIMM OOydYarolmlerocs Kak akTHUBHOIO U
OTBETCTBEHHOI'0 YJICHa POCCHUICKOro OOIIECTBa, MPEICTABICHUEM O MAaTEMAaTHYECKHX OCHOBAaX
(YHKIMOHUPOBAHUS DPA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKIaHCKOTO OOIIeCTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCIHCTBOBATh C COIMATbHBIMH 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 POCCHMCKONW MaTeMAaTHYECKOM IIKOJIBI, K HCIOJB30BAaHUIO ITHX
JOCTHO)KEHUH B JPYTrUX HayKax, TEXHOJIOTUSX, cepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAHHMEM JIYXOBHBIX ILIEHHOCTEM pPOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MTOBEICHHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAyKH U JEATEIBHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOIO BKJIaJa B IIOCTPOCHHE
YCTOMYMUBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHHe:

ACTETUYECKUM  OTHOLIEHHMEM K  MHpPY, BKJIKOYas OCTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIeHUl; BOCIPUMMYHMBOCTHIO K
MaTeMaTUYECKHUM acleKTaM pa3JInYHbIX BUI0B UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTW4YecKHe 3HaHUus B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 370POBBIO
(3mo0poBoe muTaHME, cOaTaHCUPOBAHHBIM PEXKUM 3aHATHI M OTHAbIXA, pPeryispHas Quandeckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JESATEIBHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHUEM LEHHOCTU TPYJOJIO0US; MHTEPECOM K DPA3IUYHBIM
chepam npodhecCHOHATBHON AESITeNbHOCTH, CB3aHHBIM C MAaTEMaTUKON U €€ MPUIJIOKEHUSIMU,
YMEHHUEM COBEpILaTh OCO3HAHHBIN BBIOOp Oyayliel mpodeccu U peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
caM000pa3oBaHUI0 Ha MPOTSDKEHWHM BCEW JKHU3HM, TOTOBHOCTHIO K AKTHBHOMY YYacTHIO B
pEIIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTHYeCKON HallpaBI€HHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKONW KYJIbTYPhI, MOHUMAHHEM BIUSHUS COLMAIBHO-
HKOHOMUYECKUX IMPOILIECCOB HA COCTOSHUE MNPUPOIHOW U COLMAIBHOM Cpeibl, OCO3HAHUEM
I00aTbHOTO  XapakTepa JKOJOTMYECKUX  MpoOiieM; 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 MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTH4ecKOW HAayKH Kak chepbl
YeJI0OBEUYECKON JESTEIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKA M MaTEMATUYECKOM KyJIbTYpOHW KaK CPEICTBOM ITO3HAHUS
MHUPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYKD M HCCIEIOBATEIBCKYI JEATEIBHOCTh
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

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

1) Vhusepcanvhvle noznasamensmsle oeticmeust, obecnewusaiom Gopmuposarue 6a308bix
KOCHUMUBHBIX NPOYECCO8 00 Yalowuxcs (0ceoeHue memooo8 NO3HAHUSL OKPYIHCAIOWe20 MUpa,
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBblesiornyeckueaeicTBus:

® BBIBIATH M XapaKTePU30BaTh CYIIECTBEHHBIC NMPU3HAKM MaTEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIIEHUH MEXIy MOHATUAMH; (HOPMYIUPOBATH OMpEIENICHUs MOHSITUM;
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIsi 0000IIeHNUs
Y CpPaBHEHUS, KpUTEPUU MPOBOJIMMOT0 aHAIU3A;

® BOCIPUHHUMATH, (POPMYTUPOBATh U MPEOOPA3OBBIBATH CYXKICHHS: YTBEPAUTEIbHBIE U
OTpHUILaTeNIbHbIE, eAMHUYHBIC, YACTHBIE U OOIINE; YCIOBHEIC,

® BBIABJISTH MaTEMaTUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOpEUHs B (hakTax,
JTAHHBIX, HAOMIOACHUSIX W YTBEPXKACHUSX; IpeAjaratb KPUTEPHH [JIS BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JlefaTh BBIBOJIBI C HMCIOJH30BAHHEM 3aKOHOB JIOTUKH, AETYKTUBHBIX M WHAYKTHBHBIX
YMO3aKTIOUYEeHUN, YMO3aKIIOUeHUH 110 aHAIIOTUH;

® TPOBOJUTH CAMOCTOSTENBHO JOKAa3aTeIbCTBA MATEMATHUYECKUX YTBEPKICHHH (TIpsSMBbIe
U OT TMPOTHBHOTO), BBICTPAMBATH APT'YMEHTAIMIO, NPUBOIUTH TNPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYXICHUS U BHIBO/IBI,

e BbIOMpaTh cnocob pemieHHs y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
pelieHus, BbIOUpaTh Hanbosiee MOAXOIAMINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KPUTEPUEB).

ba3oBrlencciieqoBare/ibCKUeCHCTBHUA:

® CMOJNB30BaTh  BOMPOCHI  KAaK  HMCCIENOBATEIbCKUN  MHCTPYMEHT  TO3HAHWS;
dbopMynHUpoBaTh BOIPOCHI, PUKCUPYIOIINE TPOTHBOPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMOE U JlaHHO€, (OpPMHUPOBATH THUIIOTE3y, APrYMEHTHUPOBATH CBOIO IO3ULHIO,
MHEHHUE;

® T[POBOJUTH CaMOCTOSITEILHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIIEI0BaHUE II0
YCTAaHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHuyecKoro oOBeKTa, SBIEHHS, Mpollecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXy OOBEKTaMH, SBICHUSMU, MPOIIECCAMU;

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



MMPOTrHO3UPOBATH BO3BMOKHOC Pa3BUTUC NMPOLECCA, 4 TAKIKC BBIABUTaATh NPCAIIOJIOKCHUA
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(POPMAIMM IO CaMOCTOSITEIBHO COPMYIUPOBAHHBIM
KPUTEPHUSM.

2) Vhusepcanvnvle KOMMYyHUKAMUGHbIE Oelicmsus, 06ecneuusaom c@hopmuposanHoCmsy
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,
pemaeMoﬁ 3ala4r, BbBICKA3bIBATb HACH, HALCJICHHLIC Ha IIOUCK PCIICHUA,
COIIOCTABJIAAITb CBOU CYXXKACHHUA C CYXICHHUAMHU APYIrUuX YYaCTHUKOB Avajiora,
0oOHapyKUBaTh pa3IMuue U CXOJCTBO MO3UIHIL; B KOPPEKTHOH dopme GpopMyIupoBaTh
pasHOIJIacHsl, CBOU BO3PAXKEHHUS;

MNPEACTAaBIATE PE3YJIbTAThI PCIICHUA 3aJa4ud, SKCIICPUMCHTA, UCCICAOBAHMs, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS ¢ Y4ETOM 3a7ay Ipe3eHTAlUuH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

MOHUMATh W HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBUIYaTbHOW pabOTHI
MpU  pEIIeHWH YYeOHBIX 3a7ad; MPUHUMATHh I1IeJIb COBMECTHOW JESTEIHHOCTH,
IUIAHUPOBATh OPTaHU3AlMI0 COBMECTHOW paboThl, pachpenensrTb BHABI padoT,
JIOTOBApUBAThCA, OOCYXJaTh TMpolecC W pe3ynbTar paboThl; 0000IIaTh MHEHHUS
HECKOJILKHX JTIOJIEH;

y4acTBOBATh B TPYMIOBBIX (hopmax paboTsl (0OCyxaeHUsI, 0OMEH MHEHHIA, «MO3TOBBIE
ITYPMBI» W WHBIE); BBINOJHATH CBOK YacTh pabOThl W KOOPJAMHHUPOBATH CBOU
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 HABLIKOS TUYHOCHIU.

Camoopranusanus:

COCTaBJISITh IUIaH, AJITOPUTM pEIICHUs 3a/1a4k, BHIOMPATh CIOCO0 pelieHus ¢ yuéTomM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTHPOBATh BapUAHTHI pEIIeHU ¢ y4éTOM HOBOW HH(pOPMALIUH.

CaMOKOHTPOJIb:



e BJaJeTh HAaBbIKAMM IIO3HABATEIBHOM pEe(PIEKCMM KaK OCO3HAHUS COBEPIIAEMBIX
NEHCTBUII M MBICIUTENBHBIX IPOLIECCOB, WX pe3ylbTaToB; BiIaJeTh crocodaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpolLecca U pe3yibTaTa pPELICHUS MaTeMaTU4eCKOU
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELICHMM 33Jaud, BHOCHUTH
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHWBaTh COOTBETCTBHE pE3ylbTaTa LEIH U YCIOBUAM, OOBICHATH NPUYHUHBI
JOCTHIKEHUSI WM HEIOCTHXKEHUS Pe3yJNbTaTOB JAEATEIbHOCTH, HAXOIUTh OILIHOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBaTh NOHATUAMH: TOUKA, NPsMasi, INIOCKOCTb.

[TpyMeHsSTh aKCHOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX MPU PEHICHUH Te€OMETPUUYECKIX
3ajad.

OnepupoBaTb NOHATHUSMU: NAPAVIEIBHOCTh M NEPHEHIAUKYJISPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccuduimpoBaTs B3auMHOE pacloI0KEHUE MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh TOHATUSMHU: JIBYTPaHHBIA Yroj, TpaHH JABYIPAHHOTO yria, pedpo
JBYTPAHHOIO yIJia; JUHEHHBINA yrojl ABYTPaHHOTO YIJIa; TpajycHas Mepa JBYTPaHHOIO yria.

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

Pacrnio3HaBaTh OCHOBHBIE BMJIbI MHOTOTPAHHUKOB (MHMpaMuja; MpU3Ma, MPsIMOYTOJIbHBIN
napajuiejenumnes, Kyo).

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

OnepupoBaTh MOHATUAMH: CEKYIas TNIOCKOCTh, CE4EHHE MHOTOTPaHHUKOB.

OOBSICHATH NPUHIUIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/I CIIE/I0B.

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

Pemarp 3amaun Ha HaxOXACHHE TEOMETPUYECKHMX BEIMYMH 10 oOpaslaM WId
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, MEXY CKPEIINBAIOIUMUCS TIPSIMBIMHU.

Pemarp 3amaun Ha HaxOXKACHHE TEOMETPUYECKMX BEIMYMH 10 oOpaslaMm WId
aNIropuT™MaM, IMPUMEHSS HU3BECTHbIE AHAJUTHUYECKHE METOJbl TMPU PEHIeHHH CTaHAapTHBIX
MaTEMaTUYECKUX 3a7a4 Ha BBIYHUCIEHHE YIJIOB MEXAY CKPELIMBAIOLIMMUCS MPSIMBIMH, MEXIY
NPSIMON M TNIOCKOCTBIO, MEXAY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

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



OmnepupoBaTh TMOHATHSIMHU: CHMMETPHUS B TPOCTPAHCTBE;, IIEHTP, OCh U IUIOCKOCTh
CUMMETPHUHU; EHTP, OCh U TNIOCKOCTh CHMMETPHH (DUTYPBI.

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

[lpuMeHATh TreoMeTpuYecKhe (akThl ISl PEHICHUS CTEPEOMETPUYECKUX 3ajad,
nmpeamnojgaratomux HECKOJIbKO IMaroB pCIICHHA, €CJIN YCJIOBHA NPUMCHCHUSA 3aJlaHbl B SIBHOU
dopme.

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

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJNE M IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB TE€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TOJyYCHHBbIC 3HAHHS Ha MPAKTUKE: aHAIM3UPOBATh peajbHbIC CHUTYyallUd H
OPUMEHATh M3YYCHHbIE TOHATHS B  IPOIECCE TMOMCKA  PEIICHHS  MaTeMaTHYECKH
chopMyIUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATh pEATbHBIC CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIN C HCIOJIb30BAHUEM TCOMETPUYECKHUX TOHATHH U TEOPEM,
ammapara anreOpbl; peniath MPaKTHYSCKUE 3a/1a4H, CBA3aHHBIC C HAXO0XKICHUEM FeOMETPUUIECKHIX
BEJTUYHH.

11 KJIIACC

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

Pacno3naBath Tena BpaieHus (LUIMHAP, KOHYC, cdepa u map).

OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHUsI.

KnaccuduiupoBars B3auMHOE pacmtofioskeHHe cPephl U TIIOCKOCTH.

OnepupoBaTh TOHATHUSMH: IMAPOBON CETMEHT, OCHOBAaHME CETMEHTA, BBICOTA CETMEHTA;
[IapOBOI CIIOH, OCHOBaHHE IIAPOBOTO CIIOSI, BBICOTA IAPOBOTO CIIOS; IIAPOBOI CEKTOP.

Bbrancnsate 00BEMBI U TUIOMIAU TTOBEPXHOCTEH TeN BpallleHUs, TeOMETPUUYECKUX Tl C
npuMeHeHueM (Gpopmyi.

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

BbIHCHSTS COOTHOIICHHS] MEXAY IUIOMIAIIMU TOBEPXHOCTEH M 00bEMaMu MOJO0OHBIX
TEJL

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

BrInonHATh (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYp: BHIT
CBEpXY, COOKY, CHU3Y; CTPOMTH CEUCHHS TEJ BPALICHUS.

W3BiiekaTh, HHTEPIPETUPOBATL U MPEOoOPa30BBIBATE MHPOPMAITUIO O MTPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, mpeCTaBICHHYIO Ha YepTexaxX U PUCYHKAX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BBITIOTHATE TEHCTBUS CIIOKECHHSI BEKTOPOB, BEIUUTAHUS BEKTOPOB U YMHOXKEHHUS BEKTOPA
Ha YUCII0, OOBSICHATH, KAKUMHU CBOMCTBAMH OHH 00JIIafoT.

[TpuMeHsTh IpaBUIIO Mapaielenue .



OnepupoBaTh MOHATHAMHU: ICKAPTOBBI KOOPIWHATHI B MPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, YroJl MEXKIY BEKTOpPAMH, CKaJSIPHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

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

3amaBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensTh reoMerpuueckue (HaKThl s PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIArafoIluX HECKOJIBKO IIaroB pEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

Pemats mpocreiinye reoMeTpUuuecKre 3aa9d Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METOo/A.

Pemrate 3amaum Ha JJ0Ka3aTeNbCTBO MATEMATHYECKMX OTHONICHHA W HAaXOXKICHUE
TCOMETPUYCCKUX BEJIIMYHMH 1O 00pa3liaM WM aJIrOPUTMaM, IPUMEHsISI U3BECTHBIE METOMBI TIPU
PEIICHUH CTaHIAPTHBIX MATEMAaTUICCKUX 3a]1a4.

[TpuMeHSTh TPOCTEHINNE MPOTPAMMHEIC CPEIICTBA H AJICKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUCCKUX 3a/1aY.

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

[TpuMeHsSTh TIONyYeHHBIC 3HAHHWS Ha MPAKTUKE: aHATU3UPOBATH PEAbHBIC CHUTYAIlUU U
OPUMEHATh  HM3YYCHHBIC TOHATHS B  MPOIECCe IMOMCKA  PEIICHUS  MaTeMaTHYECKU
cOpMYITMPOBAHHOW TPOOIEMbI, MOACITUPOBATh PEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
UCCJICJIOBATh TIOCTPOSHHBIC MOJETU C HCIOJIB30BAHUEM T'€OMETPUUYCCKUX TOHATUU U TEOpEM,
anmapara aJreOpsl; peniaTh NPakTHISCKUE 3a1a9H, CBI3aHHBIC ¢ HAXOXKICHHEM ICOMETPHUCCKHUX
BEJIMUKH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIACC
KosnvecTBouyacon JIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u (undpoBbIe)
n/n TeMIpPOrpaMmbl Bcero KonTtpouabnbiepadorsl  IIpakTnuecknepadoTbl P
o0pa3oBaTe/ibHbIepecypChl
1 BBenenue B ctepeoMeTpuio 10
[IpsiMbI€ ¥ TUIOCKOCTH B
5 IIPOCTPAHCTBE. 12 1
[TapamienbHOCTBIIPSAMBIX U
IIJIOCKOCTEMN
3 [leprieH IUKYIAPHOCTHIIPSMBIX U 12
IIJIOCKOCTEMN
4 Vsl MeXay NpsSMbIMU U 10 1
IUIOCKOCTSIMU
MHoOrorpaHHuku 11
OOBEMBIMHOTOI'PAaHHUKOB 9
7 IToBTOpEHME: ceueHus, 4 1
PAacCTOSIHUS U YTJIbI
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
[TPOIT'PAMME




11 KUIIACC

KoaunuyecTBoyacoB JIeKTPOHHbIE
Ne HaumeHoBaHuepasaejioB U (undposbIe)
n/n TEeMIIPOrpaMMbl Bcero KonTpoabubiepadorel IIpakTnyeckunepadoTbl P
o0pa3oBaTe/ibHbIepecypChl
TenaBpaiienus 12
2 OOBEMBITEN 5 1
3 BekTopsl U KOOpAUHATEHI B 10 1
MIPOCTPAHCTBE
4 [ToBTOpeHue, 06001EeHNE, 7 1
cUCTEeMaTH3alUsI3HAHU N
OBUIEE KOJIMYECTBO YACOB I10 34 3 0
I[TPOI'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Konunuecr
BOYACOR JJIeKTPOHH
Ne B K Harau3 bletmppon
Temaypoxa bleo0pa3oBa
n/n ce YYEeHUs
TeJIbHbIepe
P cypchl
OCHOBHBIE TIOHSATHS CTEPEOMETPHUHU: TOUYKA, MPSIMast, TNIOCKOCTh, MPOCTPaHCTBO. [IpaBuia
1 n300pakeHMs HAa PUCYHKAX: M300pakKeHUs! TIOCKOCTEH, MapauIeIbHBIX MPSIMBIX 1
(OTpe3KOB), cepeAHBI OTPE3Ka
2 [onsaTus: mepeceKkaromuecs MIOCKOCTH, MEPECEKAIONINECs MPsMasi U IIIOCKOCTh
3 [TonsTust: mepecekarourecs MmI0CKOCTH, EpeceKaroIIuecs mpsimMast U MI0CKOCTh
4 3HaKOMCTBO C MHOTOTPaHHUKAaMH, N300pakeHre MHOTOTPaHHUKOB HA PUCYHKaX, Ha 1
MPOCKIIMOHHBIX YepTeKaxX
5 HauanbHble cBeieHus 0 KyOe U mupaMue, uX pa3BEPTKU U MOJIEIH. 1
Ce4eHUs IMHOTOTPaHHUKOB
5 HauanpHble cBeZieHNs 0 KyOe U MUpaMuIe, UX Pa3BEPTKU U MOJICIIH. 1
Ce4eHUs IMHOTOTPaHHUKOB
7 [TonsTHe 00 aKCHOMAaTUYECKOM ITOCTPOSHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH H 1
CJICZICTBUS U3 HUX
8 [ToHsiTHE 006 AKCHOMATHYECKOM MTOCTPOSCHUH CTEPEOMETPUH: AaKCHOMBI CTEPEOMETPUH U 1
CJIEZICTBUS U3 HUX
9 [ToHsATHE 00 AKCHOMATHYECKOM MTOCTPOSHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH H 1
CJIEZICTBUS U3 HUX
10 [ToHsATHE 00 AKCHOMATHYECKOM MTOCTPOSHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH H 1
CJICZICTBUS U3 HUX




Bzaumnoe PACIIOJIOKCHHUC IIPAMBIX B ITPOCTPAHCTBE: ICPECCKAIOIIUCCA, ITapaAJUICIIbHBIC U

11 CKpEIIMBAIOIINECS IPSIMbIE 1
12 [TapanaenbHOCTh MPSMBIX U TNIOCKOCTEH B IPOCTPAHCTBE: MApaUICTbHBIC MIPSMbBIC B 1
MPOCTPAHCTBE; MAPAIUICTLHOCTD TPEX MPSIMBIX
13 [TapamiensHOCTb MPSAMBIX U IIOCKOCTEN B pocTpaHcTBe: [lapamiensHocTh NpsiMOl U 1
IJIOCKOCTH
14 VYIu1bl ¢ COHANPABICHHBIMACTOPOHAMHU 1
15 Yroa Mexay npsMbIMH B IPOCTPAHCTBE 1
16 Yrois Mexay NpsAIMBIMHU B IIPOCTPAHCTBE 1
17 [TapaniensHOCTHILIOCKOCTEN: TapaieIbHbICTIIIOCKOCTH 1
18 CaoiicTBanapauieabHbIXIIOCKOCTEN 1
19 [Ipocreiinme mpocTpaHCTBEHHBIE PUTYPHI HA TUIOCKOCTH: TETPadIp, KyO, MmapayiesieuIe]] 1
20 [TocTpoenueceueHuii 1
21 [MocTpoenneceuenuit 1
99 KonTponbhas pabota nmo teme "lIpsimMble U MIOCKOCTH B TPOCTPAHCTBE. 1
[TapaniensHOCTHIPSAMBIX U TIOCKOCTEH"
23 [TepneHAUKYISIPHOCTD MPSMOU U TJIOCKOCTH: TICPIICHANKYIISIPHBIE TPSMBIC B 1
MPOCTPAHCTBE
24 [IpsiMbIe TapayuIeTbHbBIC U IEPIICHIUKYIISIPHBIC K TIIOCKOCTH 1
25 [Tpstmble mapanienbHble U NepIeHANKYISIPHBIE K TUIOCKOCTH 1
26 [Ipu3Hak nepneHANKYIIPHOCTH TPSIMOM U TIOCKOCTH 1
27 [Tpu3Hak neprneHIuKyIIPHOCTH MPSIMON U TIIOCKOCTH 1
28 Teopema o TIPSIMO¥ TIEPIICHANKYIIPHON TUIOCKOCTH 1
29 TeopeMa o0 IpsiIMOii EPIIEHAUKYISIPHOU IITIOCKOCTH 1
30 Teopema o TIpSIMO¥ TIEPIICHANKYIAPHON TUIOCKOCTH 1
31 [TepnenauKymsip ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT 1




IIPSIMOM 10 IIJIOCKOCTH

HepHCHI[I/IK}’Hﬂp M HAKJIOHHBIC: paCCTOSAHHUE OT TOYKH J0 IINIOCKOCTU, paCCTOSIHHUEC OT

32 . 1
HpPSMOM 10 TUIOCKOCTH

33 [lepnieHuKyIAp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 INIOCKOCTH, PACCTOSIHUE OT 1
OpSMOM 10 IJIIOCKOCTH

34 [eprieHAUKYNIAp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHHE OT 1
IIPSIMOM 10 IIJIOCKOCTH

35 VYTibl B IPOCTPAHCTBE: YTOJI MEKAY NPSAMON U MIIOCKOCTHIO 1

36 JIByrpaHHbIf yroj, TUHEHHBIN yroj ABYIPaHHOIO yria 1

37 JIByrpaHHbIN yroj, TUHEHHBIA yroJl ABYIPaHHOTO yriia 1

38 [TepnieHAMKYIAPHOCTD MIIOCKOCTEHN: MPU3HAK NEPIEHIUKYIAPHOCTH ABYX INIOCKOCTEH 1

39 [eprieHANKYIAPHOCTH MIIOCKOCTEN: IPU3HAK NEPIICHANKYISIPHOCTH JABYX INIOCKOCTEH 1

40 [TepnieHIMKYIAPHOCTD MIIOCKOCTEHN: MPU3HAK NEPIEHIUKYIIPHOCTHU JABYX IIIOCKOCTEH 1

41 Teopema o TpéxnepreHauKyIspax 1

42 Teopema o TpéxmepreHauKyasIpax 1

43 Teopema o TpEXTIEPIICHINKYIIIPaxX 1

44 KonrtponbHas padora no remam "IlepneHAnKyIIpHOCTD NPSAMBIX U MIIOCKOCTENH" 1 "YTIIbI 1
MEXY NPSMBIMH U IIJIOCKOCTAMU"

45 [ToHsAATHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPaHHUKA, BBITYKJIbIE U 1
HEBBIMTYKJIbIE MHOTOI'PaHHHUKH; pa3BEPTKA MHOTOIPaHHHUKA

46 [Ipu3ma: N-yronpHas npu3Ma; rpaHd ¥ OCHOBAHHSI IPU3MBI; TIpsIMasi U HAaKJIOHHAS TPU3MBI; 1
OOKOBas M MOJTHAS TOBEPXHOCTH MPU3MBI

47 [Mapannenenunen, NpsSMOYTOJIbHBIN MapaUIeNeUIe] U ero CBOHCTBa 1

48 [Mupamupaa: N-yrojapHas MUpaMUa, TPAaHH U OCHOBAHHUE MTUPAMUIBI; OOKOBAS U TIOJTHAS 1
MOBEPXHOCTh MMPAMM/Ibl; TPABUJIbHASA U YCEUEHHAs TUPaMUIA

49 [TpaBuIbHBIE MHOTOTPaHHUKH: TIOHSATHE IPAaBUIIBHOTO MHOTOTPAHHUKA; TIPAaBHIIbHAS 1




npu3Ma ¥ paBUIbHAS MUPAMUJIA; TPABIIIbHAS TPEYTOJIbHAS MTUPAMU/IA U TIPABUIILHBIHA
TeTpa’ap; Kyo

50 [IpencraBnenue o NpaBUIbHBIX MHOTOTPAHHUKAX: OKTa3/Ip, JOAEKASP U UKOCADIP. 1
51 CuMMmeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUKH, IPAMOM, INIOCKOCTH. 1
OJeMEeHTBICUMMETPUH B IMpaMHIaX, apajjiesenunesax, paBuiIbHbIXMHOTOT PAHHUKAX
52 Brruncienue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, AUaroHalu, yribl 1
53 [Tnomans 60KOBOM MOBEPXHOCTHU U MTOJHONW NOBEPXHOCTH MPSIMOM MPU3MBI, IIIOLIA/b 1
OCHOBaHHUH, TeopeMa 0 OOKOBOM MOBEPXHOCTH MPSIMOI IPU3MBI
54 [Tnomans OOKOBOI MOBEPXHOCTH M TIOBEPXHOCTH MPABHILHON MTUPAMHIBI, TEOpPEMA O 1
IUI0INAAY OOKOBOM MOBEPXHOCTU YCEUEHHON MUPAMMU/IbI
55 KonTtponpHast padora no Teme "MHOrorpaHHUKH" 1
56 [TonsTreo6006bEMe 1
S7 O06bEéMnUpamuIbI 1
58 OO6bEéMIUpamMuIbI 1
59 OO6bEéMIUpamMuIbI 1
60 OO0BEMIHIpPaMHTBT 1
61 OO6BEMIPU3MBI 1
62 OOBEMITPU3MBI 1
63 OO6BEMIPU3MBI 1
64 KonTponbnas pabora o teme "OO0bEMbI MHOTOTPaHHUKOB" 1
65 [ToBTOopenue, o6o0IIeHNE cucTemMaTn3anus 3HaHui. [locTpoenue ceueHuit B 1
MHOTOTpaHHHKE
66 [ToBTOpeHue, 0600IIeHNE CHcTeMaTH3allus 3HAHUN. BhIUnCIeHne pacCTOSHUN: MEXTY 1




JBYMsI TOUKaMH, OT TOYKH JI0 IIPSMOM, OT TOUKHU JI0 TUIOCKOCTH, MEKY
CKPEIHUBAOIAMUCS TPSIMBIMHU

67 HroroBaskoHTpobHasIpaboTa
[ToBTOpeHue, 0000IIeHHE CUCTeMATH3alHs 3HAHHMI. BBIYKCIICHHE YTIIOB: MEXITY

68 CKPEIIHUBAIOIIUMUCS MPSIMBIMU, MKy MPSIMON U TNIOCKOCTBIO, IBYTPAHHBIX YTJIOB, YIJIOB

MCKAY MIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




11 KUIIACC

Ne

n/
It

Temaypoxka

Cdepa u map: neHTp,
paauyc, 1uamerp;
IUTOIIATh
HIOBEPXHOCTH c(epsbl
B3anmHuoe
pacnosioxeHue cepbl
¥ TUTOCKOCTH;
KacaresbHast
IUIOCKOCTB K cepe;
wIomaab chepol
N300paxkenue cgepsl,
Iapa Ha TJIOCKOCTH.
Ceuenusmapa

KoanuecTBouacos

Bce
ro

KoHTpoJibHbIEP
a00ThI

IIpakTuyeckuep
a00ThbI

Jdarauszyue
HUA

JJIeKTPOHHBbIeNU(POBBICOOPa3OBATEb
Hblepecypchl

Hunuaapuaeckast
MOBEPXHOCTb,
oOpa3yrorue
LUJUHIPUYECKOU
MIOBEPXHOCTH, OCh
LUJUHIPUYECKOU
MOBEPXHOCTHU
unuaap: ocHOBaHUSA

1 OOKOBas
MIOBEPXHOCTH,




o0pa3zyroias 1 oChb;
IoIaas OOKOBOH 1
TIOJTHOHM TTOBEPXHOCTH

N3o6pakenue
HUWJIMHAPA HA
mockocTy. Pazséprka
uuiuHapa. CeyeHus
HUIMH]Ipa
(TUTOCKOCTEIO,
napajuiebHON UTn
NEPIEHANKYIIIPHON
OCH LIUJIMH/IPA)
Konunueckas
MOBEPXHOCTb,
oOpa3ymorue
KOHUYECKOU
MMOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON
MMOBEPXHOCTH

Konyc: ocHOBaHue u
BEpIIIMHA,
oOpa3syromas 1 oCh;
IUIOIAaAbs OOKOBOH U
IIOJIHOM ITOBEPXHOCTHU

10

Y ceu€HHBIN KOHYC:
obpazyrommue u
BBICOTA; OCHOBAHHS U
OOKOBast MOBEPXHOCTh

N3ob6pakenune konyca




11

12

13

14

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

MHOrorpaHHuK,
ONMCAHHBIN OKOJIO
cthepsr; chepa,
BIIMCAHHAS B
MHOTOI'PAaHHUK WJIH B
TEJIO BpalICHUS

[TousTue 06 00BEME.
OCHOBHBIE CBOMCTBA
00BEMOB Tell
O0béMUMINHpA,
KOHYca

15

16

O06béM mapa u
TJI01a 6 Chephl
ITomo6HEIe Tena B
MIPOCTPAHCTBE.
CooTHoIIEHUS MEXTY
TJIOIIASIMHU




MTOBEPXHOCTEM,
00BEMaMHU ITOTO0HBIX
TN

17

KontponsHas pabora
no remam "Tena
BpanieHus" u
"O6BembI TEN"

18

19

Bekrop Ha miiockocTu
U B IIPOCTPAHCTBE
Cnoxenue u
BBIUNTAHUEBEKTOPOB

20

YMHOKEHUEBEKTOPAH
a4uCIIo

21

Paznoxenue BekTopa
10 TpEM
HEKOMIUIaHapHBIM
BEKTOpaM.
[IpaBunonapannenenu
neaa

22

Pemenne 3amau,
CBSI3aHHBIX C
MPUMEHEHUEM TIPaBUJT
JEUCTBUH C
BEKTOpaMH

23

[IpssmoyrosbHas
CUCTEMa KOOpJIMHAT B
MIPOCTPAHCTBE.
Koopaunats! BekTopa.
IIpocreiimme 3a1aun B




KOOpJAMHATAX

24

VYron mexnay
BEKTOpPAMH.
CxkansipHoe
MIPOU3BEICHUE
BEKTOPOB

25

26

27

28

29

Brruucnenue yrioB
MEXY MPSMbIMU U
MJIOCKOCTSIMU

Koopaunarno-
BEKTOPHBIN METO]I ITPH
pEIICHUHN
FEOMETPUUECKHUX
3aJa4

KonTponbnas pabota
o TeMe "BekTopsl 1
KOOPJMHATHI B
npoctpaHcTae"”

IToBTOpEHUE,
o0o011eHue u
cucTeMaTH3anus
3HaHUi. OCHOBHBIE
¢burypsl, QaxTsl,
TEOpPEMBI Kypca
TUTAHUMETPHUH

IToBTOpEHue,
000011IeHE U
CHCTEMAaTH3allHs
s3Hannii. OCHOBHBIE




burypsi, GpaxTsl,
TEOpeMBbI Kypca

IJIAaHUMETPHUN

30

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

31

32

33

[ToBTOpEHwue,
00001IeHNE U
CHCTEeMaTH3aIus
3HAaHUU. 3agaun
IJIAHUMETPHUU U
METO/IbI UX PEIICHUS

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

HTOoroBaskoHTpoOJIbHA
spabota

34

IToBTOpEHwME,
000011IEHE N
CHCTEMAaTHU3allHs
3HAHUMN




OBIIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

34






YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






