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Pabouass mporpamma y4debHOoTO Kypca «I['eomerpusi» 6a30Boro ypoBHs s oOywarommxcs 10 —11
KJIaccoB pa3paboTaHa Ha ocHOBe DeepabHOTO rocy1apCTBEHHOTO 00pa30BaTENbHOTO CTAHAAPTA CPETHETO
o0rmiero oOpa3oBaHus, ¢ y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUH, MPEABIBIAEMBIX K MATEMAaTHUECKOMY
00pa3oBaHUIO, U TPAAUIIUN poccHiickoro obpa3zoBaHus. Peanmusanus mporpaMMbl 00€CIIeUMBACT OBJIAICHUE
KIIFOYCBBIMU KOMIICTCHIUUAMUA, COCTABJIAIOIIMMHA OCHOBY IJId CaMOPa3BUTUA U HCIIPCPBIBHOTO 06paSOBaHI/ISI,
[IEJIOCTHOCTD OOIIEKYIbTYPHOTO, IMYHOCTHOTO U MIO3HABATEIILHOTO Pa3BUTHSI TMYHOCTH O0YUaIOIIUXCS.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOTO Kypca T€OMETpPHH Ha YpPOBHE CpEIHEro oO0Iiero oOpa3oBaHHs OO0YCIIOBICHA
MIPaKTUYECKONH 3HAYMMOCTBIO METAlPEIMETHBIX M MPEIMETHBIX pPE3YyIbTaTOB OOY4YEHHs] I'€OMETPUH B
HaIpaBJIEHUU JINYHOCTHOTO Pa3BUTHUS OOydaromuxcs, GopMupoBaHus (YHKIMOHAIBHON MaTeMaTH4eCKON
IPaMOTHOCTH, M3y4€HHMsS JApPYrux y4eOHbIX JUCUUIUIMH. Pa3ButHe y 00ydaromuxcsi NpaBHIbHBIX
MIPEJICTaBICHUHM O CYIIHOCTH U MPOUCXOKJICHUH F€OMETPUUECKUX a0CTPaKIMi, COOTHOLIEHUH PEaIbHOTO U
HJICANBHOTO, XapaKTepe OTPAKECHUS MATEMATHYECKON HAYKOU SBJICHUH U IPOLIECCOB PEAJBHOTO MUpPa, MECTE
TF€OMETPHUH B CHCTEME HAYK M POJIM MaTEMaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM [MO3HAHUU U B MPAKTHKE
crocoOcTByeT (OPMUPOBAHHUIO HAYYHOTO MHPOBO33PEHMS Y4alMXCsA, a TaKKe KauyecTB MBbIIIJICHUS,
HEO0OXOIMMBIX JJISl a1allTallii B COBPEMEHHOM OOIIIECTBE.

['eomerpus sBisercs oqHUM U3 0a30BBIX IPEIMETOB HAa YPOBHE CpelHEro oluiero oopazoBaHus, Tak
Kak o0ecreynBaeT BO3MOKHOCTh M3Y4€HHUs KaK TUCHUIUIMH €CTECTBEHHO-HAyYHOUM HaIlpaBJIEHHOCTH, TaK U
T'YMAaHUTAPHOM.

Jlornueckoe MbIIUIeHHE, (HOpMUPYEMOE TpPU H3YyUYEHWH OOYUAIOIIMMUCS TIOHITHHHBIX OCHOB
reOMETPUH U MOCTPOCHUHU IEMOYKU JOTMUECKUX YTBEPKIACHHUW B XOJie pelIeHUs FeOMETPUYECKHX 3ajad,
YMEHUE BBIJIBUTATh M ONPOBEPrarh THUIOTE3bl HEMOCPEACTBEHHO HCIOJIB3YIOTCS INPHU PEIICHUH 3a]ad
€CTECTBEHHO-HAY4YHOT'O [IUKJIA, B YACTHOCTHU U3 Kypca GU3UKH.

YMeHue OpHEeHTHPOBATHCA B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pOJIb BO BCEX 00JacTaX
NesITeNbHOCTH uenoBeka. OpueHTalMsl YelIoBeKa BO BpEMEHH U MPOCTPAHCTBE — HEOOXOAUMOE YCIOBHE €r0
COLIMANIBHOTO OBITHUS, (POpPMA OTPAKEHUS OKPYXKAIOLIET0 MHUPA, YCIOBUE YCIEUTHOTO MO3HAHUS U aKTUBHOTO
npeoOpa3oBaHusl AecTBUTEIbHOCTH. OnepupoBaHUe MPOCTPAHCTBEHHBIMHU 00pa3aMu OObEIUHSET pa3Hble
BUJIbI Y4EeOHOW U TPYAOBOW JEATEIbHOCTH, SBISETCS OJHUM M3 MPO(PECCHOHAIBHO BAXKHBIX KAdyecTB,
MO3TOMY akTyallbHa 3agadya (opMuUpoBaHUS Yy OOydalolUXcs MPOCTPAHCTBEHHOIO MBIIIJICHUS Kak
Pa3HOBUIHOCTU OOpPA3HOTO MBIIUIEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B MOJIOTOBKE K MPAKTUYECKOM
JESATEIBHOCTH 10 MHOTMM HaIpPABJICHUSIM.

Lenp ocBoenuss mporpammbl ydeOHoro kypca «l'eomeTpus» Ha 0a30BOM YpOBHE OOy4YeHUS —
o0mieo0pa3oBaTebHOE U OOIEKYIbTYpHOE pa3BUTHE OOydaroumuxcs uepe3 00ecledeHHe BO3MOXKHOCTHU
MPHOOpPETEHUsI M UCIOJIb30BaHUS CHCTEMAaTUYECKUX T'€OMETPUUYECKUX 3HAHUU U JNEHCTBUI, creruduuHbIX
TreOMETPHH, BO3MOYKHOCTH YCHEIIHOTO MPOJIOJDKEHHUS 00pa30BaHUs MO CIEUUATBHOCTSAM, HE CBSI3aHHBIM C
MPUKIIAHBIM UCIOJIb30BaHUEM T'€OMETPHUU.

[IporpamMma mo reomeTpuu Ha 6a30BOM ypOBHE IMpeIHA3HAYCHA IS 00YYAIOIIMXCS CPEAHEN IIKOJIBI,
HE HCIBITHIBABIINX 3HAYUTENBHBIX 3aTPyIHEHUN Ha YpPOBHE OCHOBHOTO oOmiero ooOpaszoBanus. Takum
o0pa3om, oOydaromuecs Ha 6a30BOM YpOBHE JOJKHBI OCBOUTH O0IIME MaTEMaTHUYECKUE YMEHHUS, CBSI3aHHbIC
co crenuduKkoil TeoMeTpUr U HEOOXOIUMbIE AJIsl JKU3HU B COBpeMeHHOM oOmiectBe. Kpome 3toro, oHu
UMEIOT BO3MOKHOCTb U3YUUTh T€OMETPHIO 0o0Jiee TIIyOOKO, €Clii B AajJbHENIIeM BOZHUKHET He00X0IMMOCTh
B F€OMETPHUECKUX 3HAHUAX B NPOPECCHOHATBHOM AeITeIbHOCTH.

JlocTIKeHHe IIeTM OCBOEHHsI IpOorpaMMbl OOECIIEYMBAETCS PEIIEHHEM COOTBETCTBYIOIIMX 3ajady.
[IpuoputeTHbIMM 3afadaMHu OcBoeHUs Kypca «['eomerpum» Ha 0Ga3zoBoM ypoBHe B 10—11 xkmaccax
SIBJISIFOTCSL:

e hopMUpOBaHHE TNPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBON KYNbTyphl U OCO3HAaHUE €€
B3aUMOCBS3HU C OKPYXAIOLUIUM MUPOM;

¢ hopMUpOBaHME TMPEJACTABIECHUS O MHOTOTPAaHHMKAX M TeJlax BpalleHUs Kak O BaKHEHIIUX
MaTEMaTHYECKUX MOJIENSIX, O3BOJISIONINX ONKMCHIBATh U U3y4aTh Pa3HbIE SIBICHUS OKPYXAIOIIETO MUPA;



¢ hopMHpOBaHNE YMECHHSI pACIIO3HABAThH HAa YEPTEIkKaAX, MOJICISIX U B PEATbHOM MHPE MHOTOTPAHHUKH U
TeJa BpalleHUs;

® OBJIQJICHUE METOJAMH PEIICHUs 33]]a4 Ha TIOCTPOCHUS Ha M300PKEHUSIX MPOCTPAHCTBEHHBIX (DUTYD;

.(bOpMI/IpOBaHI/IC YMCHHA OICPUPOBATH OCHOBHBIMH IIOHATUAMHU O MHOIOIpaHHUKAax W TElax
BpaliCHUA U UX OCHOBHBIMU CBOfICTBaMI/I;

® OBJIA/ICHUC AJI'OpUTMaMU PCIICHHUA OCHOBHBLIX THIIOB 3ajady, (1)0pMI/IpOBaHI/I€ YMCHHA NPOBOJUTDH
HECJIOXKHBIE JIOKA3aTEJIbHbIE DPACCYXKICHHS B XOJIe PELICHUS CTEPEOMETPUYECKMX 3ajad M 3ajad ¢
MPAKTUYCCKUM COACPKAHUCM

®PDa3BUTHE WHTEIUICKTYaJIbHBIX W TBOPYECKHX CHOCOOHOCTEH 0Oydaromuxcs, I03HABATCILHOM
AKTHUBHOCTH, UCCJICIOBATCIIbCKUX YMGHI/If/'I, KPUTHUYHOCTH MBIIIJICHHA

¢ hopmupoBaHue (YHKIIMOHATHLHOW TPAMOTHOCTH, PEJICBAHTHON T'€OMETPHH: YMEHHE Paclio3HaBaTh
MPOSABJICHUSA TCOMETPHUICCKUX HOHSITI/IfI, 00BEKTOB U SaKOHOMepHOCTefI B PCAJIbHBIX )KU3HCHHBIX CUTyallUsX
U TpU U3Y4YEHUH JPYTUX Y4eOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
(1)OpMy.]'II/IpOBaTI) HUX Ha A3BIKEC T'COMCETPHUU U CO3AaBATb I'COMCTPUYCCKHUE MOJICIIN, IMPHUMCHATH OCBOEHHBI
FGOMeTpI/I‘-IGCKI/Iﬁ amnmnapar mid  peIuCHUA IMPAKTUKO-OPHUCHTUPOBAHHLBIX 3aJa4d, HWHTCPIPETUPOBATL U
OLCHUBATDH MMOJYUCHHEBIC PE3YJIbTATHI.

OTINYUTEILHON 0COOEHHOCTELIO MporpaMMbl ABJIICTCA BKIIFOUCHUE B KYpC CTCPCOMCTPHU B HA4daJC
€ro Hu3yuYeHHus 3aJay, pellaeMbIX Ha YypOBHE HWHTYUTHUBHOTO TIO3HAHMS, U ONpeAeia€HHbIM 00pa3om
OpraHnu3oBaHHasA pa60Ta Haa HUMH, YTO CHOCO6CTBYIOT PA3BUTHUIO JIOTUYCCKOI0 W MPOCTPAaHCTBECHHOTO
MBIIUIEHNS], CTUMYJIUPYET MPOTEKAHNE MHTYUTUBHBIX IPOLECCOB, MOTUBUPYET K JAJbHEUIIEMY HU3YYECHHIO
mpeaMeTa.

[Ipennourenne oTHa€rcst HArIATHO-KOHCTPYKTUBHOMY METOJNY OOYYEHHs, TO €CTh TEOPETUYECKHE
3HAaHUS HWMEIT B CBOEH OCHOBE YYBCTBCHHOCTH HpeHMeTHO-HpaKTquCKOﬁ ACATCIIBHOCTH. PazButne
MIPOCTPAHCTBEHHBIX MPEJCTABICHUN Yy YyYalllMXCi B Kypce€ CTEPEOMETPHHM NPOBOJIUTCSA 3a CUET PEIIEHUS
3a/la4 Ha CO3/IaHKe MPOCTPAHCTBEHHBIX 00pa30B M 33734 Ha ONEPUPOBAHKE MIPOCTPAHCTBEHHBIMHU O00pa3aMH.
Coznanue oOpa3a MPOBOIUTCS C OMOPOM Ha HATJSJHOCTb, a ONEpUpOBaHHE OOpa3oM — B YCIOBHUSX
OTBJICYEHHUSI OT HATJISIAHOCTH, MBICIIEHHOTO U3MEHEHHUS €r0 UCXOAHOTO COIEPIKaHMUS.

OcHoBHBIE cojepkarenbHble JUHUM Kypca «['eomerpum» B 10-11 kiaccax: «MHOTOrpaHHUKW,
«[IpsiMble U MIOCKOCTH B MPOCTpPaHCTBE», «Tena BpamieHus», «BeKTOpsl U KOOPAUHATHI B MPOCTPAHCTBEY.
dopmupoBaHuE JIOTUYECKHUX YMEHUH pachpelensercss He TOJbKO MO COAEpKAaTeIbHbIM JMHUSIM, HO U IO
rojiaM oOy4eHus Ha YpOBHE CpeHEro o0I1iero 0opa3oBaHusl.

Copepxanue o0O0Opa3oBaHMs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3ylbTaTaM OCBOEHHUS paboueit
MIPOrPaMMBbI, pacIpeeIEHHBIM M0 rojaM 00y4deHHs, CTPYKTYPUPOBAHO TaKMM 00pa3oM, 4TOObI OBJaJICHUE
FeOMETPUUYECKUMH TOHSATUSMU U HaBBIKAMHM OCYHIECTBIISUIOCH IOCJIENOBATENIbHO W IOCTYHATENbHO, C
coONIoIcHHEeM NPUHIHUIIA MPEEMCTBEHHOCTH, YTOObI HOBbIE€ 3HAaHUS BKJIIOYAIUCh B OOMIYIO CHCTEMY
reOMETPUYECKUX TMpeACTaBIeHUN oOyJarommxcs, pacmupsiss U yroyonsas e€, oOpa3ys MpouHbIe
MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpun otBoautcs 2 yaca B Henento B 10 kmacce u 1 yac B Henmemto B 11 knacce,
BCEro 3a J1Ba roja ooydenus - 102 yueOHbIX yaca.

COJAEPKAHUE YYEBHOT' O KYPCA



10 KJIACC

IIpsimble U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATHS cTepeoMeTpun. Touka, mpsMas, IUIOCKOCTb, HpocTpaHcTBO. llonatue 00
AKCHOMAaTHYECKOM IIOCTPOCHUH CTEPEOMETPHUM: AKCUOMBI CTEPEOMETPHUHU U CIEACTBUS U3 HUX.

B3aunMHOe pacnosiokeHMEe TpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOIIUECS, NapajUlelbHble U
CKpeuuBampomuecs npsmsle. [lapajienbHOCTs NPSAMBIX M INIOCKOCTEH B IIPOCTPAHCTBE: IapajuICIbHBIE
IIpsIMBIE B IIPOCTPAHCTBE; MAPALICIBHOCTh TPEX NPSIMBIX; MMAPAIUIEIBHOCTh NPSIMONW M IUVIOCKOCTH. YTUIBI C
COHAIPABJICHHBIMA CTOPOHAMHM; YTOJ MEXIY IPSIMBIMU B IPOCTpPaHCTBE. llapayienbHOCTh INUIOCKOCTEN:
MapajuleJbHble IUIOCKOCTH; CBOWMCTBA IApaUIENbHBIX IUIOCKOCTEH. IIpocrelmne mnpocTpaHCTBEHHBIE
(GUryphI Ha TUIOCKOCTH: TETPaAdIp, KyO, mapajuieenuIie]]; MOCTPOCHUE CEUCHHUH.

[lepneHMKYISIPHOCTD NPAMON U IJIOCKOCTH: NEPIIEHAUKYISPHBIE MPAMBIE B IPOCTPAHCTBE, NMPAMbIC
MapajuleJIbHbIe U NMEPIEHAUKYIPHBIE K IUIOCKOCTH, NPU3HAK MEPIEHANKYISIPHOCTH MPSIMOUW M IUIOCKOCTH,
TeopeMa O NPSIMOW MNEPIEHIUKYISIPHOM IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJl MEXIy HPSIMOM M
IJIOCKOCTBIO; JBYTPAHHBIM YroJ, JUHEHMHBIA yroj JABYIpaHHOro yria. llepneHaumkynsp ¥ HakJIOHHBIE:
paccTossHHUEe OT TOYKM J0 IUIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 IUIOCKOCTH, MpoeKuus (urypsl Ha
IJIOCKOCTB. [lepneHquKyIspHOCTD MIOCKOCTEN: MMPU3HAK MEPIIEHIUKYISIPHOCTH IBYX IIOCKOCTEN. Teopema
0 TPEX MEPIEHAUKYIISIPAX.

MHOrorpaHHUKHU

[loHATHE MHOrOrpaHHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOTPDAHHHKA, BBIINYKJIBIE M HEBBIIYKIIbIE
MHOTOTPaHHUKH; pa3BEpTKa MHOrorpaHHuka. IIpusma: N-yrosibHas npusma; rpaHd U OCHOBAaHUS IPU3MBI;
npsiMasi M HaKJIOHHAasT TpuU3Mbl; OOKOBas M IOJIHAasg TOBEPXHOCTh NpusMbl. [lapamnenenunen,
MPSIMOYTOJIBHBIN Mapajuieenunes u ero ceorcrea. [lnpamuaa: N-yronapHas nupamuia, FpaHd U OCHOBAHHUE
MUpaMuibl; OOKOBas M TOJHAsl MOBEPXHOCTh MUPAMUJIBI; MPaBUIIbHAS U yCeUEHHAs MUpamMuaa. DJIEMEHTHI
IpU3MBbl U UpaMusl. [IpaBUiIbHBIE MHOTOTPAHHUKHU: NOHATHE MIPABWIIBHOTO MHOTOI'PDAaHHUKA; NPAaBUJIbHAS
Ipu3Ma U INpaBWIbHAs NMUPAMUIQA; NpaBUIbHAs TPEYrojbHAas NUpaMHUAA M MPAaBUIBHBIN TETpa’ap; KyoO.
IIpencraBieHre O MpaBWIBHBIX MHOTOTPaHHHUKAX: OKTadAp, AOJEKa’ap M ukocadap. CedeHHs NpPU3MBI U
MIAPaMHUIBI.

CuMMeTpuss B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, NPSAMOM, INIOCKOCTH. ODJIEMEHTBI
CUMMETPUH B MUpaMUax, Napajuieicnuneax, IpaBuabHbIX MHOIOTDaHHUKAX.

Bbluncienue 31€MEHTOB MHOIOIpDAaHHMKOB: pé&Opa, auaroHanu, yrasl. [lnomane GokoBoi
MIOBEPXHOCTH U TOJHOM MOBEPXHOCTH NPAMOM MNPHU3MBI, IJIOIIAJb OCHOBaHWUH, TeopeMa O OOKOBOMH
IIOBEPXHOCTU IPsMOM mpu3Mbl. [lomans 60KOBOM MOBEPXHOCTH U MOBEPXHOCTH IPABUIIBHOW MUPAMUJBI,
Teopema o IJIomaau yceuéHHol nupamusl. [lonstue 06 00béme. OObEM MUpaMUIbl, TPU3MBIL.

[TonoOHble Tena B mpocTpaHcTBe. COOTHOIIEHHMS MEXIYy IJIOLIAJAMU IOBEPXHOCTEH, 00BEMamu
OI0OHEBIX TEIL.

11 KJIACC

Tesia BpanieHust

[{unuuapuyeckas MOBEPXHOCTb, 00pa3yroNue HMIMHIPUIECKON MOBEPXHOCTH, OCh LIMJIMHAPHUECKOM
noBepxHocTU. LlunuHap: ocHOBaHMs U OOKOBasi MOBEPXHOCTh, OOpa3yrollasi U OCh; IJIOLIaJb OOKOBOH M
IIOJIHOM IOBEPXHOCTH.

KoHnnueckass moBepxHOCTb, 00pa3yromue KOHHYECKOH MOBEPXHOCTH, OChb M BEpIIMHA KOHUYECKOU
noBepxHocTd. KoHyc: OCHOBaHME M BeplLIMHA, OOpasymromas M OCh; IUIOMAAb OOKOBOW WU TOJHOM
MOBEPXHOCTHU. Y CeUEHHBINA KOHYC: 00pa3ylolie U BbICOTa; OCHOBaHMS U OOKOBAast IOBEPXHOCTb.

Codepa u map: HeHTp, paguyc, AUaMeTp; MIoUaas MOBEPXHOCTU cepbl. B3anMmHoe pacnosoxeHue
cdepsl U IIOCKOCTH; KacaTelbHasl IJIOCKOCTb K cepe; MmIomaab chepsl.

N3006pakeHue Ten BpallleHHUsl Ha MII0CKOCTH. Pa3BépTka UIUHAPA U KOHYCA.

KomOuHamu Ten BpalleHnss ¥ MHOTOI'paHHUKOB. MHOTOTrpaHHUK, ONTUCAHHBINA OK0JI0 cepsl; chepa,
BIIMCAaHHAsl B MHOTOTPaHHMK, UJIM TEJIO BPAIllCHUS.

[Tonsitue 06 o6bEMe. OcHoBHBIE cBoiicTBa 00BEMOB Tenl. Teopema 00 00BEME MPSAMOYrOJBHOTO
napajienenunesa u cieacTsus u3 He€. O0bEM nmMHIpa, Konyca. O0bEM I1apa U IIomaab cepsl.



[TonoGHble Tenma B mpocTpancTBe. COOTHOMICHUS MEXKIY IUIOIIAIMU TMOBEPXHOCTEH, 0O0BEMamu
MOIOOHBIX TEI.

Ceuenus uunuuapa (MapajuieibHO W TMEPIEHIUKYISIPHO OCH), CEUYEeHMs] KOHyca (MapasuielibHOe
OCHOBAHUIO U MPOXO/SIIIEE Yepe3 BEPIINHY), CEUCHUS 11apa.

BekTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miiockocTu u B ripoctpanctBe. ClI0KEHUE U BHIYMTAHUE BEKTOPOB. Y MHOXKEHUE BEKTOPA Ha
yucno. Pa3noxkeHue BeKTopa no TpéM HEKOMIUIAHAPHBIM BekTopam. IIpaBuiio nmapamienenunena. Pemenue
3a7a4, CBSI3aHHBIX C PUMEHEHUEM MPaBUJI JACUCTBHUI ¢ BekTOopamu. [IpsMoyronapHas cucteMa KOOpJAUMHAT B
npoctpanctee. Koopaumnarsel BekTopa. I[Ipocreimne 3amadud B KOOpAMHATAX. YTOJ MEXAY BEKTOPaMHU.
CkansipHO€ TIPOU3BEACHUE BEKTOPOB. BhIunciaeHue yrioB MEX1y IPsIMBIMU U TIOCKOCTAMH. KoopauHaTHO -
BEKTOPHBIMA METO/I ITPU PEUIEHUH F€OMETPUYECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIbTATBI
JINMYHOCTHBIE PE3YJIBTATHI

JIMdHOCTHBIE  pe3yNbTaThl  OCBOCHHs  NporpamMmbl  ydeOHoro  mpeamera  «MaremaTtuka
XapaKTEPU3YIOTCS:

I'pa:knanckoe BocnuTaHue:

c(OPMHUPOBAHHOCTHIO TPAKIAHCKON IMO3HUIMK O0YYaroIIerocss Kak aKTUBHOTO M OTBETCTBEHHOT'O
qJIecHa POCCHUUCKOTO OOIIECTBa, NPEJACTABICHHEM O MAaTEMaTHYECKUX OCHOBaxX (YHKIIMOHUPOBAHHUS
Pa3IUYHBIX CTPYKTYp, SIBJICHHMA, MPOIEAYpP TPa)IaHCKOTO oOmiecTBa (BHIOOPHI, ONIPOCHI U TIP.), YMEHUEM
B3aMMOJICIICTBOBATH C COIMAIbHBIMUA MHCTUTYTAMH B COOTBETCTBUH C MX (DYHKUIUSIMHU U HA3HAYCHUEM.

IIaTpuoTnyeckoe BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO POCCUICKON TIpaKJAaHCKOW HWIEHTHUYHOCTH, YBaXEHUS K MPOUUIOMY U
HACTOSIIEMY POCCHUICKOW MaTEeMaTHUKH, I[EHHOCTHBIM OTHOIICHHEM K JOCTHKEHUSM POCCHUMCKUX
MAaTE€MaTUKOB W POCCUUMCKON MAaTeMaTHYECKOW IIKOJIbI, K HMCIOJIb30BAHUIO 3THUX JOCTUXKEHHA B JPYTHX
HayKax, TEXHOJIOTHUAX, Chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAaHUEM JYXOBHBIX I[EHHOCTEH POCCHUHCKOTO Haponaa; chOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHHUS, ITHYECKOTO IOBEICHUS, CBSI3aHHOTO C TPAKTUYCCKAM MPUMEHEHHWEM JOCTHKEHUW HAyKH |
JESTETFHOCTBIO YUEHOTO; 0CO3HAHUEM JIMYHOTO BKJIaa B TOCTPOEHNUE YCTOWYHUBOTO Oy IyIIETO.

JcTeTuYecKoe BOCIIUTAHME:

ACTETUYECKUM OTHOIICHHEM K MHpPY, BKJIIOYas OCTETUKY MaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 33714, PEUICHNUN, PACCYKICHUHN; BOCIPUUMUYHUBOCTHIO K MAaTEMaTHYECKUM aCTIEKTaM Pa3TuIHBIX
BHJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHME:

c(OpPMUPOBAHHOCTHIO YMEHHSI MPUMEHSATh MaTeMaTHYeCKHe 3HAaHUS B HHTEpecax 3J0pOBOTO U
Oe3omacHoro 00pasza >KM3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0pPOBbIO (3I0pOBOE MHTAHHE,
cOalaHCUPOBAHHBIA PEKUM 3aHATUM W OTIbIXa, pEryisipHas (u3nyeckas aKTHBHOCTH); (PHU3WUECKOTO
COBEPILEHCTBOBAHUS, IIPU 3aHATUAX CHOPTUBHO-03J0POBUTENIBHOMN JEATENBHOCTHIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTH TPYAOJIIOOMS; MHTEPECOM K pa3IU4YHbIM cdepam
podeccuoHaNbHOM JIESTEIILHOCTH, CBA3aHHBIM C MAaTEMAaTUKON U €€ MPUIIOKEHUSIMH, YMEHUEM COBEpPILIAThH
OCO3HAHHBII BbIOOp Oyaymiedl mnpodeccun U pealn30BbBIBATH COOCTBEHHBIE JKU3HEHHBIC ILIAHBI,
TOTOBHOCTBIO U CHOCOOHOCTBIO K MaTeMaTHUYeCKOMY OOpa3oBaHHIO M caMOOOPAa30BaHUIO HA MPOTSHKEHHUU
BCEM M3HMU; FOTOBHOCTbIO K AKTMBHOMY YYAaCTHI0 B PEIICHHHM NPAKTUYECKHUX 3a/1ad MAaTeMaTHYeCKOU
HaIpaBJIEHHOCTH.

JKO0JI0THYeCKOe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTHIO IKOJIOTUYECKOH KYIbTYpPbI, IOHUMAHUEM BIIMSHUS COLIUATHLHO-KOHOMHUYECKUX
MPOLIECCOB HA COCTOSHUE MPHUPOJHOM M COLMAIbHOW Cpelbl, OCO3HAHUEM TJ00aIbHOrO XapakTepa
9KOJIOTHYECKUX MpoOJeM; OpHeHTaluell Ha MpUMEHEHHE MAaTeMaTUYeCKUX 3HAHWUW IS pelleHHs 3a1ad B
o0nacTu OKpYKarollel cpenbl, MIAaHUPOBAaHUS TOCTYNKOB U OIICHKHM MX BO3MOJKHBIX MOCIEACTBUN s
OKpYXarolLlen Cpebl.

IleHHOCTH HAYYHOIO NO3HAHUA:

c(OpPMUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOIIEeCTBEHHOW TPAKTHKH, TOHMMAaHWEM MaTeMaTH4YeCKOW HayKh Kak cdepbl UeloBeYecKOu
NEeSATENbHOCTH, ATAlOB €€ pa3BUTUS U 3HAYUMOCTH IS PA3BUTHS LUBUIIM3ALMH; OBJIAJCHHEM S3BIKOM
MaTeMAaTHUKd U MaTEeMaTUYECKON KyJIbTYypOl Kak CPEACTBOM IO3HAHUS MUPA; TOTOBHOCTHIO OCYHIECTBIISATH
MIPOEKTHYIO U UCCIIEI0BATENbCKYIO IEATEIbHOCTh MHIMBHUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI



MeranpeaqMeTHble  pe3yJbTaThl OCBOCHHUS IporpamMmbl  ydyeOHOro mpenmera «MaremaTHKay
XapaKTepU3YIOTCS OBJAJICHHEM YHUBEPCAIbHBIMU HO3ZHAGAMENbHBIMU OCliCMEUAMU, VHUBEPCATbHbIMU
KOMMYHUKAMUBHBIMU OelICINEUAMU, YHUBEPCATIbHLIMU Pe2YIAMUBHBIMU OeUCMBUAMU.

1) Vuusepcanvuvie no3nasamenwvuvle Oeilicmsus, obecneyusaiom @Gopmuposanue 6a306bix
KOCHUMUBHBIX NPOYECCo8 00yuaromuxcs (0ceoeHue memooo8 NO3HAHUs OKPYICarouie2o Mupa, npumeHeHue
JIO2UHECKUX, UCCIe008aMeNbCKUX Onepayuil, yMmeHul pabomams ¢ ungopmayuer).

Ba3oBble Joruveckue aeicTBUA:

® BEISIBIISITh M XapaKTEPU30BATh CYIIESCTBEHHBIC MPH3HAKA MATEMATHYECKUX OOBEKTOB, IMOHSITHM,
OTHOIIEHUH MEXIY MOHATHAMH; (HOPMYIHPOBATH ONpPENEIICHUS TOHATHIA; YCTAaHABJIMBATH CYIIECTBEHHBIN
MPU3HAK KJIACCH(PHUKALIMU, OCHOBAHUS [Tt 0000IICHUS M CPABHEHUSI, KPUTEPUH MTPOBOANMOTO aHAIIN3A;

® BOCIIpHHMMATh,  (OpPMYyIHpOBaTH H  NPEOOpPa3OBBIBATH  CYKICHUS:  YTBEPAWUTEIBHBIE U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIEC U 00IINE; YCIOBHBIE;

® BEISIBJIATh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTHBOpEYHs B (PaKkTax, NaHHBIX,
HAOJIOIEHUSX U YTBEPKACHUSX; TIPEUIaraTh KPUTEPUH ISl BBISIBIICHHST 3aKOHOMEPHOCTEH M TPOTHBOPEUHIA,

e lc/IaTh  BBIBOJBI C  HCIOJB30BAHUEM 3aKOHOB JIOTUKH, JISAYKTUBHBIX ©  WHAYKTUBHBIX
YMO3aKIIFOYCHUH, YMO3AKITIOUSHH 10 aHAJIOTUH;

® IPOBOJIUTH CAMOCTOSTENBHO JIOKAa3aTeIbCTBA MAaTEMATHUECKUX YTBEPXKICHUH (MpsIMBIE HW OT
MIPOTUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, TPUBOIWTH MPUMEPHl W KOHTPIPUMEPHI; O0OOCHOBHIBATH
COOCTBEHHBIC CYXKICHHS M BBIBOJIBI;

e BEIOMpATh CIOCO0 pemieHus y4yeOHOM 3ajaun (CpaBHMBAThb HECKOJIBKO BapHaHTOB pEIlIEHUS,
BBIOMPATh HAHOOJIEE TOIXOIAIINHA ¢ YIETOM CaMOCTOSITETIHHO BBIZICTICHHBIX KPUTEPHEB).

Ba3oBble ucciaenoBartesbcKue 1eHCTBUS:

® IICTIOJIF30BATh BOMPOCHI KaK MCCIIE0BATELCKUN HHCTPYMEHT MO3HAHUS; (POPMYIHUPOBATH BOTIPOCHI,
¢bukcupymolye NpoTUBOpeUre, NpodiaemMy, yCcTaHaBIMBaTh MCKOMOE U JlaHHOE, (OpMHUPOBATH TUIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIUIO, MHEHHE;

® [IPOBOJIUTH CAMOCTOSITENIFHO CIJITAHUPOBAHHBIA HSKCIEPUMEHT, HCCIEIOBAaHUE IO YCTAaHOBJICHHIO
OCOOCHHOCTEl MaTeMaTHu4ecKoro oOBEeKTa, SBJICHHS, NPOIECCca, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00BbeKTaMu, SIBJICHUSAMH, ITPOLIECCAMY;

® CaMOCTOSITEIbHO  (OPMYIHPOBATH OOOOLIEHHSI W BBIBOJABI MO pe3yidbTaTaM MPOBEIEHHOTO
HAOMIOJICHUS, MCCIICZOBAHMs, OIEHUBATh JIOCTOBEPHOCTh IIOJIYYEHHBIX pE3yJbTaTOB, BBIBOJIOB U
000011IeHMI;

® [[POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOLIECCa, a TAKXKE BBIABUIATh IPEANOJIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanmeii:

® BBISIBIIAITH 1e(DUUNTH UHPOPMALUY, JAHHBIX, HEOOXOAUMBIX ISl OTBETA Ha BOIMPOC U JJISl PELICHHUS
3a/1a4u;

¢ BEIOMpaTh UWH(GOPMAIUIO U3 UCTOUYHUKOB Pa3jMUHBIX THIIOB, aHAM3UPOBATh, CUCTEMATU3UPOBATh U
HMHTEPIPETUPOBATH HHPOPMAIIUIO PAa3IUYHBIX BUJIOB U (hOPM MpeacTaBICHUS;

® CTPYKTYpUpOBaTh HMH(OpPMAIINIO, MPEACTaBIATh €€ B pazIUYHbIX (opMax, WILTIOCTPUPOBATH
rpagu4ecKu;

® OIICHUBATh HAJEKHOCTh HHPOPMAIIMH 10 CAMOCTOSATEIBHO CHOPMYTUPOBAHHBIM KPUTEPUSIM.

2) Vuusepcanvivie KOMMYHUKamMUGHbLE OCliCMEUsl, 00ecneuusaiom chopmMuposaHHOCMb COYUATbHBIX
HABBIKO8 00YYaAIOUWUXCAL.

Oo0wmenne:

® BOCIIPUHUMATh U (POPMYIHUPOBATh CYXACHHUS B COOTBETCTBUU C YCIOBHUSMHU U LEISIMH OOIICHHUS,
SICHO, TOYHO, T'PaMOTHO BBIpaXaTh CBOIO TOUYKY 3pEHUS B YCTHBIX M TNHCbMEHHBIX TEKCTaX, JaBaTh
TOSICHEHHMSI TI0 X0y pelIeHHs 3a1a4i, KOMMEHTHPOBATh NMOJMyYSHHBIN PEe3ybTar;

®B X0JIe 00CYX/IEHUS 3aJaBaTh BOINPOCHI MO CYLIECTBY 0OCYXJaeMOW TeMbl, MPOOIEMBI, peraeMon
3aJlauM, BHICKA3bIBATh HJICHU, HAIIETICHHBIE HA TIOUCK PEIICHHUS]; COTIOCTABIISITh CBOU CYXKJCHHSI C CYXKICHUSIMHU
JIPYTUX YYacTHUKOB Juajnora, OOHapyKHBaTh pazIU4Me U CXOJCTBO TMO3UIMI; B KOPPEKTHOW (opme
(hopMyITHUpOBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;



®IPE/CTABIATh  pPEe3yJAbTAaThl  pEIICHUS  3aJaud, OJKCIIEPHUMEHTAa, HCCIEIOBAHUSA, IPOCKTa;
CaMOCTOSITEJIbHO BBIOMpaTh (OpMaT BBICTYIUICHHS C Y4€TOM 3a7ad MpPE3CHTAlMd M OCOOCHHOCTEH
ayJIUTOPHUU.

CoTpyaHnuecTBo:

¢ [IOHMMATh U HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBUIYAILHONW paOOTHI MIPH PEIICHUH
y4eOHBIX 3a/a4; NMPUHUMAThH II€Jh COBMECTHOW JEATENbHOCTH, IJIAHWPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacrpeeNsiTh BUIBI padoOT, TOTOBAPHUBATHCS, OOCYKIATh MPOIECC U pe3yabTaT paboThl, 0000IIaTh
MHEHHUS HECKOJILKHX JIIOJICH;

® yJaCTBOBATh B IPYNIIOBBIX GopMax paboTsl (00CYk)aeHHS, 0OMEH MHEHHH, «MO3TOBBIC IITYPMBD» U
WHBIC); BBITIOJIHATH CBOIO YacTh PAOOTHI M KOOPIUHUPOBATH CBOU JICUCTBUS C IPYTMMH WICHAMU KOMAaH/IbI;
OIICHUBATh KaYeCTBO CBOETO BKJIAJA B OOMIMH MPOIYKT IO KPUTEPHUAM, CHOPMYTHPOBAHHBIM yYaCTHUKAMU
B3aUMO/ICHCTBHSL.

3) Vhusepcanvhuvle pecynamugnuie delicmeus, 06ecneuusaiom Gopmuposanue CMbiCl08bIX YCMAHOBOK
U HCUBHEHHBIX HABLIKOG TUYHOCTU.

Camoopranu3anusi:

® COCTaBJISITh TUIAH, aJITOPUTM PELISHHS 33]a9H, BRIOUPATh CIIOCO0 pElIeHus ¢ y4ETOM UMEIOITUXCS
pecypcoB 1 COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATh U KOPPEKTHPOBATH BAPUAHTHI PEIICHUIA C
y4€TOM HOBOM MH(OpMAIUU.

CaMOKOHTPOJIb:

®BJA/IETh HABBHIKAMHU TI03HABATEIEHOW pEeQIEKCUM KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBHHA W
MBICTIUTEIBHBIX MPOIIECCOB, HX PE3YNIbTATOB; BIAJETh CIIOCO0AMH CAaMOTIPOBEPKH, CAMOKOHTPOJIS MpoIecca
W pe3ynbTaTa PelieHus MaTeMaTHIeCKOH 3a1auu;

® [IPEJIBUJICTH TPYJHOCTH, KOTOPBIE MOTYT BOHHKHYTH IPH PEIICHUH 3a/1a9M, BHOCUTh KOPPEKTHUBHI B
JeITeTbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAHJICHHBIX OMMOOK, BBISBIICHHBIX TPYIHOCTEH;

® OIICHMBATh COOTBETCTBHUE pPE3yibTaTa LENH U YCIOBHUSIM, OOBACHATH MPUYUHBI JOCTHKEHHS WIH
HEJOCTUKEHHSI pe3yJIbTaTOB AEATEIbHOCTH, HAXOIUTh OLUINOKY, 1aBaTh OL[EHKY MPHUOOPETEHHOMY OTIBITY.

INNPEJAMETHBIE PE3YJIbTATDBI
10 KJIACC

OnepupoBaTh MOHATUSAMH: TOUKA, TPSMasi, IIOCKOCTb.

[TpuMeHsTh aKCHOMBI CTEPEOMETPHUH U CIICJCTBUS M3 HUX MPH PEIICHHH T€OMETPHUECKUX 3a/1a4.

OmnepupoBaTh MOHATUSMU: MMAPAJUICTBHOCTD U TIEPIICHIUKYSIPHOCTD MPSIMBIX H IIJIOCKOCTEH.

KnaccugunuposaTh B3aMMHOE PACIIOIOKEHHUE PSIMBIX M INIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh MOHSATHSMH: JABYTPAHHBIH yroJi, TpaHU JBYIPAHHOTO Yrja, peOpo IBYrpaHHOTO YrIia;
JMHEWHBINA yroJl IByrPaHHOTO YIJIa; TPaJyCcHas Mepa ABYIPaHHOTO yrIJa.

OnepupoBaTh MOHITHSAMHU: MHOTOTPAaHHMK, BBIMYKJIBIH W HEBBIMYKIBIH MHOTOIPAaHHHK, 3JEMEHTHI
MHOTOI'paHHHKA, TPABUIIBHBI MHOTOTPaHHUK.

Pacnio3HaBath  OCHOBHBIC BBl MHOTOTPAaHHUKOB (TIMpamua; Mpu3Ma, NPSIMOYTOJIbHBIH
napajuiesienumnes, Kyo).

KnaccupunupoBaTh MHOTOTPaHHUKH, BBIOMpas OCHOBaHUS IS KiIacCU(pHUKAIMUA (BBITYKIbIC U
HEBBIMYKJIbIE MHOTOTPAHHHMKH; TMPAaBHJIbHbIE MHOTOTPAaHHHMKH; TMpsMble W HAKIOHHBIE TPU3MBI,
napauieNenune/ibl).

OnepupoBaTh MOHATUSAMH: CEKYIIasl MIIOCKOCTh, CEY€HHEe MHOTOTPAHHHUKOB.

OOBACHATH MPUHIIMITBI TOCTPOCHUS CEUEHUH, UCTIOIB3Ysl METO/I CIIEIOB.

CrpouTh ce4eHHs] MHOTOTPaHHUKOB METOJIOM CJEOB, BBIMOJHATH (BRIHOCHBIC) TIIOCKUE YEPTEKU U3
PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHUZY.

Pemath 3aaun Ha HaXOXKJCHUE T€OMETPUIECKUX BEIMYMH 0 00pas3liaM WIH alropuTMaM, IPUMEHSS
W3BECTHBIE AHATTUTHYECKHUE METOJIbI MPHU PEIICHUH CTaHIAPTHBIX MATeMaTUYECKUX 3aJa4 Ha BBIYUCIICHUE
paccTOSIHUM MEXIy JBYMS TOYKaMH, OT TOYKH 1O TPSMOH, OT TOYKH 10 IUIOCKOCTH, MEXIY
CKPEIUBAOIIUMHUCS TTPSIMBIMU.



Pemate 3amaun Ha HAXOXKJCHNUE FEOMETPUUECKUX BEJIMYMH M0 00pa3laM WK alropuT™MaM, IpUMEHsIS
M3BECTHBIE AHAIMTUYECKUE METOJbl IIPU PELICHUU CTAaHJAPTHBIX MATEMAaTUYECKUX 3a7a4 Ha BBIYKMCIICHHE
YIJI0B MEXKAY CKPELUIMBAIOIIMMUCSA INPSIMBIMHA, MEXKIY IPSAMONM M IUIOCKOCTBIO, MEXIY IUIOCKOCTSAMH,
JIBYTPAaHHBIX YIJIOB.

Bbruncnare o0bEMBI M IJIOHIANM  MOBEPXHOCTEH MHOTOTPAHHUKOB (MpH3Ma, MHpaMuia) C
npUMeHeHHEeM (OpMYI; BBIUUCIATH COOTHOIIEHHS MEXAy IUIOMIAJIMH IOBEpXHOCTEH, 0O0BEMamMu
10100HBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHITUSIMU: CUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CUMMETPHH; LIEHTP,
OCb U INIOCKOCTh CHMMETPHUH (PUTYPBHI.

W3BnekaTh, mpeoOpa3oBBIBaTh W HUHTEPIPETHPOBATH HHPOPMAIMIO O IPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEk,aX U PUCYHKAX.

[IpumensaTh reomerpudeckue (QaxThl JUIsl PELIEHHsS CTEPEOMETPUUYECKUX 3a/ad, IPeaIoJiararoiinx
HECKOJIbKO LIaroB PelleHus], €CJIU YCIOBUS IPUMEHEHHUS 3a/laHbl B IBHOU (opMe.

[IpuMeHnaTH mpocTele NpOrpaMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI IIPH
pELIEHUN CTEPEOMETPUYECKUX 3aad.

[IpuBoauTE TpHUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEM B NPUPOJE M JKHU3HHM, PacClO3HABaTh
MIPOSIBJIEHUE 3aKOHOB '€OMETPHUU B UCKYCCTBE.

[IpuMeHATh NOJIydEHHBIE 3HAHUS HA NPAKTHKE: aHAJIU3UPOBATH pEalbHbIE CUTyallud U NPHUMEHSTh
U3Y4YEHHbIE TOHATHS B Ipollecce TOWCKAa pEelIeHHs] MaTeMaTH4ecKu c(hopMylnnpoBaHHOW NpOOIEMBI,
MOJIEIMPOBATh PEAJIBHBIE CHUTYyallUM HA S3bIKE TE€OMETPUHM, HCCIEN0BATh ITOCTPOEHHBIE MOJEIN C
UCI0JIb30BAHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, armapara aareOpbl; pemaTh IpakTHYecKue 3aJauu,
CBS3aHHBIE C HAXOKJICHHEM I'€OMETPUYECKUX BEJINUHUH.

11 KJIACC

OnepupoBaTh TMOHATHUSMH: IWIMHAPUYECKAs TIOBEPXHOCTh, OOpa3ylolHe IMIMHAPHICCKOM
MOBEPXHOCTH; IMJIMHIP; KOHUYECKash TOBEPXHOCTh, 0Opa3ylolire KOHHMYECKOW MOBEPXHOCTH, KOHYC;
chepudeckas MoBepxXHOCTb.

Pacmo3naBate Tena Bpamenust (MUIMHIP, KOHYC, cepa U map).

OOBICHATH CITOCOOBI TIOJTYICHHUSI TEJT BpAI[CHUS.

KnaccugumuposaTh B3aMMHOE PacIoIOkKEHHE CPEePhl U IIOCKOCTH.

OnepupoBaTh MOHATUSMH: IIAPOBOM CETMEHT, OCHOBAHHUE CETMEHTA, BBICOTA CErMEHTA; IIapOBOM
CIIO#, OCHOBAHHE IIaPOBOTO CJIOSI, BRICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Bbrauciare 00bEMBI U TUIOIIAAM TIOBEPXHOCTEH TEN BPAILIECHHS, TEOMETPHUUECKUX TEJI C IPUMEHEHUEM
dhopmy.

OnepupoBaTh NOHATUSIMH: MHOTOT'PaHHHK, BITMCAHHBIN B cepy u OomHCcaHHBIN 0KoJIo cdephl; chepa,
BIIMCaHHAs B MHOTOT'PAaHHHK WJIH TEJIO BPAIICHUSI.

BBIUUCIIATE COOTHOMIEHHSI MEXTy TUIOIIAIIMH [TOBEPXHOCTEH 1 00BEMAaMHU TIOJJOOHBIX TEl.

N300paxxath u3ydaembie GUTYpBI OT PYKU U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BBINOJIHATE (BBIHOCHBIC) TUIOCKUE YEPTEIKU M3 PHCYHKOB MPOCTBIX OOBEMHBIX (DUTYp: BUI CBEPXY,
cOOKyY, CHH3Y; CTPOHUTbH CCUCHHSI TEJI BPALICHHSL.

W3BnekaTh, WHTEPIPETHPOBATH MW  NPeoOpa3oBbIBATh HHPOPMALUI O IPOCTPAHCTBEHHBIX
reOMeTpPHUECKUX (QPUrypax, MpeJCTaBICHHYIO HA YePTEeKax U PUCYHKAX.

OnepupoBath MOHATHEM BEKTOP B MPOCTPAHCTBE.

BhInoNHATE NeMCTBUS CIIOKEHHSI BEKTOPOB, BRIYUTAHMSI BEKTOPOB U YMHOXEHHSI BEKTOpa Ha YHCIIO,
OOBSCHATH, KAKUMHU CBOMCTBAMH OHHU 00JIaat0T.

[TpuMeHsTh MpaBUiIO Mapasuieenunena.

OnepupoBaTh MOHATUSAMHU: JEKAPTOBHI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOpP, MOIYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPJIUWHATHI BEKTOPA, YrOJl MEXAY BEKTOPaMHU, CKaISIPHOE MPOU3BEICHIE BEKTOPOB,
KOJUIMHEAPHBIE M KOMILJIAHAPHBIE BEKTOPBIL.

Haxonuth cymMMy BEKTOPOB U MPOU3BEACHNE BEKTOPA HA YHCIIO, YTOJ MEXIY BEKTOPAMH, CKAISIPHOE
MIPOU3BEICHUE, PACKIIAIBIBATH BEKTOP IO IBYM HEKOJUTHHEAPHBIM BEKTOPAM.

3anaBath MIOCKOCTh YPAaBHEHHEM B JIEKAPTOBON CHCTEME KOOPIUHAT.



[TpumensTe reomerpudeckue (akThl U PEUICHUS CTEPEOMETPUYECKUX 3ajad, MpPEeAroararomnx
HECKOJIBKO LIaroB PEIIeHUs, eCJId YCIOBUS MPUMEHEHHS 3a/1aHbI B SIBHOU (opMme.

Pemrats npocreiime reoMeTpuIecKe 3a1a4i Ha IPUMEHEHNUE BEKTOPHO -KOOPAUHATHOIO METOA.

Pemrats 3amaun Ha JOKa3aTenbCTBO MATEMATHMYECKUX OTHOLICHUM M HAXOXKJEHUE I€OMETPHUYECKHUX
BEIMYUH O OO0pasliaM WIM alrOpUTMaM, MPUMEHSS HW3BECTHBIE METOAbI MpPHU PEIICHUH CTaHAAPTHBIX
MaTeMaTHYECKUX 3a/1a4.

[IpuMeHnATH nmpocTelMe NPOrpaMMHBIE CPEACTBA U NIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI IIPH
pELIEHUN CTEPEOMETPUYECKUX 3a1a4.

[IpuBouTE HpHUMEpPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEW B NPUPOAEC M KU3HH, PACIIO3HABATH
IIPOSIBJIEHUE 3aKOHOB '€OMETPHUU B UCKYCCTBE.

[IpuMeHATH NOJydEHHBIE 3HAHUS HA INPAKTHKE: aHAJIU3UPOBATH pPEalbHbIE CUTyalud U IPHUMEHATh
U3YYEHHbIE IOHATHS B IpPOLIECCE IIOMCKA pEIIEHUS MaTeMAaTH4YeCKHd CQPOpPMYIMPOBAHHOM MpoOIEMBlI,
MOJIEIMPOBATh PEAJbHBIE CUTYyallMM Ha S3bIKE TE€OMETPUHM, HCCIEN0BATh ITOCTPOCHHBIE MOJEIU C
HCIO0JIb30BAHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, arrmapara aareOpbl; pelaTh IpakTUUeCKue 3a1auu,
CBS3aHHBIE C HAX0XKJACHUEM T€OMETPUYECKUX BEJIMYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsinmyecTBo yacoB DJIeKTPOHHbIE
Jl':{;-)l'l HaumenoBanue pa3aejioB U TEM NMIPpOorpaMmabl Beero KOHTpOJIbeIe HpaKanecxne E)I%I:)g)i)(:::::.])'lbﬂble
padoThI padoThI pecypebi
1 BBenenue B ctepeoMeTpuio 10
2 [psimbIe 1 IUIOCKOCTH B NPOCTPAHCTBE. [MapannensHOCTH 12 1
MPSIMBIX U TJIOCKOCTEH
3 [lepnieH TuKyIApHOCTD NPSAMBIX U MJIOCKOCTEN 12
4 Yrubl MeXy IPSAMBIMU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 O6BbEMBI MHOTOIPAHHUKOB 9 1
7 [ToBTOpEHME: CEUEeHMS, pACCTOSTHUS U YTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0
11 KJIACC
Kosn4yecTBo 4acoB JJIeKTPOHHBbIE
Ne /i HaumenoBanue pasziejioB M TeM IPOrPaMMBbI Beero Konrpoabnsie | IlpakTnyeckue glégtseﬂ)l];l::ibﬂme
padoThI padoThI pecypebl
1 Tena Bpamenus 12
2 OO6BbEMBI TEN 5 1
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIMS 3HAHUN 7 1
OBULIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0

IHOYPOYHOE INTAHUPOBAHMUE




10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3Y4YeHH s

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTejibHbIE

pecypchl

OcHOBHbIE IOHATHS CTEPEOMETPUU: TOUKA, MIpsMas,
IJI0CKOCTB, MpocTpaHcTBO. [IpaBuiia n300paxeHus
Ha PUCYHKaX: N300pa’keHUs MIIOCKOCTEH,
MapajuIeNbHbIX IPSIMBIX (OTPE3KOB), CEPEIHbI
OTpe3Ka

IlonsThs: MepeCceKarommecs mIoCKOCTH,
IepeCCKaroumecs npsamMas 1 1mioCKOCTb

IlonsaThs: MEpECCKaroIMrECA II0CKOCTH,
MEPpECCKAOIMECA IpsAMas U MIOCKOCTb

3HaKOMCTBO ¢ MHOTOIpaHHUKaMH, U300pakeHue
MHOT'OTPaHHUKOB Ha PUCYHKaX, HA MPOEKIIHOHHBIX
yeprexax

HauanpHbie cBeneHus 0 kyoe u mupamuie, ux
pa3BépTku U Mojenu. CeyeHnsi MHOTOTPAaHHUKOB

HauanpHbie cBeieHNS 0 KyOe ¥ TUpPaMHE, UX
pa3BEpTkU 1 Mojaenu. CeuyeHrss MHOTOTPAaHHUKOB

ITouaTtue 06 akCHOMaTHYECKOM IMOCTPOCHUHN

CTEPCOMETPHUHN: aKCUOMBI CTECPECOMETPHHU U CIICACTBUA

U3 HUX

ITouarue 06 akCHOMaTUYECKOM IMOCTPOCHUU

CTCPCOMECTPHHN: AKCUOMBI CTCPCOMCTPHUHN U CICACTBUSA

U3 HUX

ITouartue 06 akCHOMaTUYECKOM IMOCTPOCHUU

CTCPCOMECTPHH: AKCUOMBI CTCPCOMCTPUHU U CIICACTBUA

N3 HUX

10

[TousiTHE 00 AKCHOMATHYECKOM MMOCTPOCHUHN

CTCPCOMETPUHN: AKCUOMBI CTCPCOMCTPHUHU U CIICACTBUA

N3 HUX

11

Bzaumuoe PacCIOJIOKCHUC NIPSAMBIX B IIPOCTPAHCTBC:




MEpCCCKaroIuMec, mapajajiCJIbHbIC U
CKpCUIMBAIOIIHUEC MTPAMBIC

[TapamienpHOCTB IPSAMBIX U IIJIOCKOCTEH B

12 MPOCTPAHCTBE: MapaUIeIIbHBIEC IPSIMBIC B 1
MPOCTPAHCTBE; NAPAIIICILHOCTh TPEX MPSIMBIX
[TapannenbHOCTh IPSIMBIX U IIIOCKOCTEH B

13 npoctpanctse: IlapamnensHoCTh NpAMON 1 1
TUTOCKOCTH

14 VYTuBl ¢ COHANPaBJICHHBIMA CTOPOHAMH 1

15 YTr0J1 MKy IPAMBIMU B IPOCTPAHCTBE

16 YTo1 MeXTy IPSIMBIMH B TIPOCTPAHCTBE

17 [TapamrenpHOCTB IIIOCKOCTEN: apaslyiesIbHbIE 1
TUIOCKOCTH

18 CBolicTBa apauUIeIBHBIX IIOCKOCTEH 1

19 [Ipocreiire npocTpaHCTBEHHbBIE PUTYPHI HA 1
IUIOCKOCTU: TETPAdAp, KyO, napasiesienumne

20 [TocTpoenune ceuenuit 1

21 [TocTpoenne ceueHnuit
KonTtponbHas padota o Teme "IIpsimMbie 1 MI0CKOCTH

22 B MpocTpaHcTBe. [lapanienbHOCTh MPSAMBIX U 1
mjockocTen"”

23 [leprieHAMKYIAPHOCTD NPSAMON U MJIOCKOCTH: 1
NEpIEHAUKYIISIPHBIE NIPSIMbIE B IPOCTPAHCTBE

o4 [IpsiMble napasuienbHble U NePIeHIUKYISIpHBIE K 1
IJIOCKOCTH

o5 [IpsiMble napasuienbHble U NEPIeHIUKYISIpHBIE K 1
IJIOCKOCTH

26 [Tpu3Hak nepneHauKyJISpHOCTH MPSMON U IIIOCKOCTH 1

27 ITpu3HaK nepneHauKyISspHOCTH NPSIMON U MIIOCKOCTH 1

28 Teopema o pAMON NEPIEHANKYISIPHON TUIOCKOCTH 1

29 Teopema 0 psAMOI IEPIIEHAUKYIISIPHON TIOCKOCTH 1

30 Teopema o npsAMOi NepIEeHANKYISIPHON TNIOCKOCTH 1




[TeprieHAMKYNSAP U HAKIIOHHBIE: PACCTOSIHUE OT TOUKHU

31 710 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOH JI0 TMIIOCKOCTH !

30 [leprieHAUKYISAp ¥ HAKIOHHBIE! PacCTOSHUE OT TOUKH 1
10 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOH JI0 TMIIOCKOCTH

33 [leprieHAUKYISAp ¥ HAKIOHHBIE! paccTosHNE OT TOUKH 1
710 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOH JI0 TMIIOCKOCTH

34 [leprieHAUKYISAp ¥ HAKIOHHBIE! paccTosHNE OT TOUKH 1
710 TUIOCKOCTH, PACCTOSIHHE OT MPSMOH JIO TUNIOCKOCTH

35 VYTIBl B IPOCTPAHCTBE: YTOJI MEKIY MPSIMOH U 1
TUIOCKOCTBIO

36 JIByrpaHHBIN yroJi, TUHEHHBIN YTOJl ABYTPaHHOTO 1
yria

37 JIByrpaHHBIN yroJi, TUHEHHBIN YTOJl JBYTPaHHOTO 1
yria

38 [eprieHAUKYIAPHOCTD MIIOCKOCTEH: TIpH3HAK 1
MEPIEeHIUKYISIPHOCTH JBYX IIIOCKOCTEH

39 [TeprieHAMKYASIPHOCTD MIOCKOCTEM: MpH3HAK 1
MEPIEeHIUKYISIPHOCTH JBYX IIOCKOCTEH

40 [TeprieHAMKYASIPHOCTD MIOCKOCTEM: MpH3HaK 1
MEPIEeHIUKYISIPHOCTU JBYX IIOCKOCTEH

41 Teopema o TpEX mepHeHANKYIApax 1

42 Teopema o TpEX mepHeHANKYIApax 1

43 Teopema o TpEX mepHeHANKYIApax 1
KonTtponsHas pabota no temam

44 "[lepneH IUKYISIPHOCTH NPAMBIX U MIIOCKOCTEH" 1 1
"VYTribl MEXIy IPAMBIMU U TUIOCKOCTSIMH "
[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE AJIEMEHTHI

45 MHOTOTPaHHUKA, BBITYKJIBIE U HEBBITYKIIbIE 1
MHOTOTPaHHUKH; Pa3BEPTKA MHOTOTPaHHUKA
[Ipu3ma: N-yronbHas npu3Ma; TpaHu ¥ OCHOBAHUS

46 MIPU3MBI; IpsIMasi U HAKJIOHHAs! IPU3MBbI; OOKOBas U 1
TMOJIHASI TIOBEPXHOCThH MTPU3MBI

47 [Tapannenenunen, NpsIMOYroJIbHBIN NapajuIeIeHIIE]] 1




U €ro CBOMCTBA

IInpamua: N-yrojibHas NMpaMuIa, TPaHu U
OCHOBaHHUE NMpPaMU/bl; OOKOBAs U MOJIHAS

48 MMOBEPXHOCTH MTUPAMHU/JIBI; PABUIIbHAS U yCeUEHHAS !
pamMuIa
[TpaBuiIbHBIC MHOTOTPAHHUKH: TTOHITHE
49 MIPABWJIBHOTO MHOTOTPAHHHKA; MPABUJIbHAS TIPU3MA U 1
MIpaBWIbHAS TUPAMUJIA; IPABMIIbHAS TPEYTOJIbHAS
MMpaMKJIa ¥ TIPABHIILHBIA TETPadap; Kyo
50 [IpencraBieHre 0 MPaBHILHBIX MHOTOTPAHHUKAX: 1
OKTadIp, IOJICKAdAP U UKOCAIIP.
CuMMeTpHs B TIPOCTPAHCTBE: CUMMETPHS
51 OTHOCHUTEIIEHO TOYKH, IPSMOM, TIIOCKOCTH. 1
DJIEMEHTB CAMMETPUH B TTUPAMUJIAX,
napajuiesieuIe/1ax, MPaBUiIbHBIX MHOTOT'PAHHUKAX
52 Brruncienue 31eMeHTOB MHOTOTPAaHHUKOB: pEOpa, 1
JMarOHaJH, YTIIbI
[Tmomaape 60KOBOI MOBEPXHOCTH M TIOJTHOM
53 MTOBEPXHOCTHU MPSMOM TIPU3MBI, IJIOIIAIb OCHOBAaHUH, 1
TeopeMa 0 OOKOBOW MOBEPXHOCTHU MPSAMOIl MPU3MBbI
[Tnomaas OOKOBOM MOBEPXHOCTH U TIOBEPXHOCTH
54 MPaBWJILHON MTUPaMHIbI, TEOpEMa O TUIOIIAIN 1
OOKOBOI TIOBEPXHOCTH YCCUEHHOHN MUPAMHU/IBI
55 KonTtponbHas padoTa no teme "MHOrorpaHHUKH" 1
56 [Tonsatue 06 00BEME 1
57 O0BEM TUpaMuUIBI 1
58 O0BEM TUpaMuUIBI 1
59 O0BEM TUpaMuUIBI 1
60 OO0BEM TUpaMuIBI 1
61 O0BEM npu3MBbI 1
62 O0BEM npU3MBbI 1
63 OO0BEM pU3MBI 1
64 KontponpHas padota o teme "OO0bEMBI 1




MHOTOTPaHHUKOB"

[ToBTOpenue, 0000IIEHNE cUCTEMATHU3AUS 3HAHUH.

65 L 1
ITocTpoeHue cedeHunii B MHOTOTpaHHUKE
[ToBTOpEHue, 06001IEHNE CUCTEMAaTH3allHsl 3HAHUH.
66 Beruncnenue paccTosHAN: MEX Ty IBYMsI TOUKAMU, 1
OT TOYKH JIO MPSAMOM, OT TOUKH JI0 IIIIOCKOCTH, MEXKIY
CKPEILLMBAOIIUMHUCS IPSIMbIMU
67 Hrorosas koHTpOJIbHAS paboTa 1 1
[ToBTOpenue, 0600IIIeHNEe CHCTEeMAaTHU3aIUs 3HAHHH.
68 Boruncnenue yrioB: MEX1y CKpEIMBaIOIIMMUCS 1
MPSIMBIMU, MEX]Ty IPSIMOM U MJIOCKOCTHIO,
JIBYTPAHHBIX YIJIOB, YIJIOB MEXIY IJIOCKOCTIMU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
11 KVIACC
Kosn4yecTBo 4acoB JJIeKTPOHHBbIE
ara undposbie
Ne i/ Tema ypoka A
Yp Beero Konrtpoabubie | IlpakTnueckue WiyueHHst | 0GPa3OBATENBHBIE
padoThbI padoThI
pecypchl
1 Cdepa u map: ueHtp, paauyc, AMaMeTp; MmIoaab 1
MMOBEPXHOCTU chepbl
2 BsaumHoe pacnonoxenue chepsl U IIIOCKOCTH; 1
KacaTelbHasl INIOCKOCTh K cepe; mnomaas chepbl
3 N3o0paxkenue cepsl, mapa Ha MIOCKOCTH. 1
Ceuenus mapa
Hunuaapudeckas MoBepXHOCTh, 0Opa3yrolne
4 LUJIMHIPUYECKOUN MOBEPXHOCTH, OCh 1
LUJIMHIPUYECKON MOBEPXHOCTH
[unuuap: ocHOBaHUS M OOKOBasi IOBEPXHOCTH,
5 o0pa3yroIas 1 0Ch; IIONAAb O0KOBOW U MOJIHOM 1
IIOBEPXHOCTHU
6 N306paxeHue HWIMHApa HA IUIOCKOCTH. Pa3BépTka 1

MUJIMHApPA. CeucHus HUJINHApa (HHOCKOCTLIO,




napajuIeIbHON WITN TePIICHANKYISIPHON OCcH
LHUAJTUHPA)

Konnueckas noBepxHOCTh, 00pa3yromiue

7 KOHMYECKOU IMOBEPXHOCTH, OCh U BEPIIMHA 1
KOHUYECKOW MOBEPXHOCTH

8 Konyc: ocHOBaHuE 1 BepumInHa, 00pa3yromas 1 oChb; 1
TUIOIIA b OOKOBOM M MOJHOM MOBEPXHOCTH

9 VYceuéHHbIN KOHYC: 00pa3yrolue 1 BbICOTA; 1
OCHOBaHHA ¥ OOKOBast MOBEPXHOCTh
N3obpaxenune koHyca Ha miIockocTu. Pa3BépTka

10 KOHYca. Ceqelims[ KOHYyca (TUIOCKOCTHIO, 1
napajuieIbHOW OCHOBAHHIO, M TIOCKOCTHIO,
MIPOXOIALIEH Yepe3 BEpUINHY)
11 KomMOuHarmus ten BpaieHuss 1 MHOTOIpaHHUKOB 1
12 MHororpaHHuK, ONIMCaHHBIN 0K0JI0 cephl; chepa, 1
BITMCAHHAs B MHOTOTPAHHHK HJTH B TEJIO BPAIICHHS
13 [Tonsitre 06 06bEMe. OcHOBHBIE CBOKCTBA 00BEMOB 1
Ten

14 O06bEM TIUIMHAPA, KOHYCa

15 O06bEM 11apa 1 wIomaas chepsbl 1
[TopoGHble Tena B mpocTpancTBe. COOTHOLIEHUS

16 MEXTy IUIONIAIIMH TIOBEPXHOCTEH, 00bEMaMu 1
0T00HBIX TE

17 'I‘<OHTpOJ'II>Ha}I pabora o remam "Tena BpameHus" u 1

O6bemsI Ten"

18 BekTop Ha IMII0OCKOCTH ¥ B IPOCTPAHCTBE 1

19 CnoxeHue ¥ BBIYUTaHUE BEKTOPOB 1

20 YMHOKEHNE BEKTOPA HA YHUCIIO 1

21 Pa3noxxenue BekTopa 1o TpéM HEKOMILTAHAPHBIM 1
BekTopam. [IpaBuio napamienenumnena

29 Pemenue 3aj1a4, CBA3AHHBIX C MPHMEHEHHEM 1
MIpaBWJI ICHCTBHUI ¢ BEKTOpaMH

23 IIpsimoyrospHas cucteMa KOOpAUHAT B 1




npocrtpanctse. Koopaunatel Bektopa. [Ipocreiimme
3a7a4i B KOOPJAMHATAX

VYroa mexay Bekropamu. CKallsipHOE ITPOU3BEACHHE

24
BEKTOPOB

o5 Boruncnenue yrioB Mexy NpsIMbIMU U
IIJIOCKOCTSIMU

26 KoopanHaTHO-BEKTOPHBIN METOJ ITPU PEILIEHUN
r€OMETPHUYECKHX 3a]1a4

27 KonTponsnas pabota no teme "Bekropsl u

KOOpPJMHATHI B IPOCTpaHCTBE"

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS
28 3HaHuil. OCHOBHBIE (DUTYPHI, (AKTHI, TEOPEMBI
Kypca IUIaHUMETPUH

[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS
29 3HaHuil. OCHOBHBIE (DUTYPHI, (AKTHI, TEOPEMBI
Kypca IUIaHUMETPUH

[ToBTOpEHME, 0000IIIEHNE U CUCTEMATH3AIIHS

30 3HaHWH. 3a/1a4M TUTAHUMETPUH U METOBI UX
peIICHUS
[ToBTOpEeHME, 0000IIICHNE U CUCTEMATH3AITHS
31 3HaHMW. 33J1a4M IJIAHUMETPUH M METOJIbI X
pelICHUS

[ToBTOpEHue, 0000IICHNE ¥ CUCTEMAaTH3AIIHS
32 3HaHui. OCHOBHBIC (PUTYpHI, GAKTHI, TEOPEMBI
Kypca CTepeOMETPHH

33 Hroropas koHTpobHas paboTa

[ToBTOpEHME, 0000IIEHNE U CUCTEMATH3AITIS
3HAHUU

34

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANMYECKUE MATEPHUAJIBI VIS YUUTEJIA

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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