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IHHOACHUTEJIbBHAA 3AIINCKA

Pabouass mporpamma yuebHoro kypca «I'eomeTpus» 6a30BOro ypoBHS Ui OOyYarolIUXCs
10 —11 xmaccoB pa3pabotaHa Ha ocHoBe dDelepalbHOTO TOCYAAPCTBEHHOTO 00pa30BATEIBLHOTO
CTaHIapTa cpexHero ooOmero oOpa3oBaHHUS, C Y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUIHA,
NPEeIbSBIEMBIX K MaTeMaTHUYeCKOMY OOpa30BaHMIO, W TPATUIMKA POCCHUICKOTO 0Opa3oBaHMS.
Peanuzanus nporpaMmbl 00ecTieYMBAET OBIACHUE KIFOUEBBIMU KOMITETEHIIUSIMU, COCTABIISIOIIMH
OCHOBY JJIsi CaMOpPa3BUTHUS M HEMPEPBHIBHOTO 00pa30BaHUs, ILEIOCTHOCTh OOLIEKYIbTYpHOTO,
JMYHOCTHOTO U TMIO3HABATENILHOTO PA3BUTHUS JIUYHOCTH O0yUArOIIUXCA.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca TIeOMETpUM Ha YPOBHE cpenHero ooOmero oOpa3oBaHUs
o0ycJIOBJIeHa TMPAaKTHYECKOW 3HAYMMOCTBHIO METAlpeAMETHBIX M NPEIMETHBIX Ppe3yJlbTaToB
oOy4eHHsT TeOMETPUU B HAINpPABICHUHM JMYHOCTHOTO pa3BUTHUA OOydaromuxcs, (HOpMUPOBAHHA
(GYHKIMOHATBPHOW MaTEeMaTUYeCKOH T'PaMOTHOCTH, HW3Yy4YCHHMS JAPYIHX YUeOHBIX JUCIMILIMH.
PazButne y oOydaromuxcsi NpPaBUIIBHBIX MPEJICTABICHUM O CYIIHOCTH M HPOMCXOXKICHUH
reOMETPUYECKUX aOCTpaKLUil, COOTHOIIEHHH pEAJILHOTO M HACATHHOTO, XapaKTepe OTPaKCHUS
MaTeMaTU4ECKOM HAYKOU SBJICHUM U IIPOLIECCOB PEAIBHOIO MUpPA, MECTE T€OMETPUU B CUCTEME HAyK
U POJIK MAaTeMaTHYECKOTO MOJICIIMPOBAHHUS B HAyYHOM IIO3HAHUM U B TPAKTUKE CIOCOOCTBYET
(hOopMHUPOBAHNIO HAYYHOTO MUPOBO33PEHHS YUAIIUXCS, a TAK)KE Ka4eCTB MBIIUICHUS, HEOOXO0JUMBIX
JUISL aIalTallii B COBPEMEHHOM OOIIIECTBE.

I'eomerpust sBisieTCsi OAHMM U3 0a30BBIX NPEIMETOB HAa YpPOBHE CpEIHEro OOIIero
oOpa3oBaHusi, Tak Kak  OOECHEeYyMBaeT  BO3MOXXHOCTh  M3y4YeHHS  KaK  JUCIHILIMH
€CTECTBEHHO-HAayYHO! HAIIPaBIEHHOCTH, TaK U TYMaHUTAPHOM.

Jloruueckoe MblIeHHE, GOPMHUPYEMOE MPH M3YYCHUH OOYYArOIIMMUCS TOHSATHIHBIX OCHOB
TE€OMETPUH M TIOCTPOCHUU LIEMIOYKU JIOTMYECKUX YTBEP)KICHHN B XOJ€ PEIICHUS T€OMETPUYECKUX
3aja4, yMEHHE BBIJBUTaTh M ONpPOBEPraTb THIIOTE3bl HEMOCPEICTBEHHO MCIONB3YIOTCA MpU
peIIeHUH 33a]1a4 €CTECTBEHHO-HAYYHOTO [IUKJIa, B YACTHOCTH U3 Kypca (pU3mKH.

YMeHrne OpHEeHTHPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO BCEX 00JacTAX
JeATeNbHOCTH uenoBeka. OpueHTauusi 4yeloBeKa BO BPEMEHH M IPOCTPAHCTBE — HE0O0XOAUMOe
YCJIOBHE €ro COLMAIBHOTO OBITHS, (hopMa OTPaKEHHSI OKPYKAIOIIET0 MHUPA, YCIOBHE YCHEIIHOTO
MO3HAHUS U aKTHBHOTO MpeoOpa3oBaHMs JeiicTBUTENbHOCTH. OnepupoBaHue MPOCTPAHCTBEHHBIMU
oOpa3amMu OOBEIMHAET pa3Hble BHAbI y4eOHOW M TPYHOBOM IEATENbHOCTH, SIBISETCS OJHUM U3
npo(hecCHOHATBFHO BaXKHBIX KadeCTB, OITOMY aKTyajbHa 3a/1a4a (OpPMUPOBAHUS Y 00yUarOIUXCS
MPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3HOBHUIHOCTH OOPa3HOTrO MBIIIJICHUS — CYHIECTBEHHOTO
KOMIIOHEHTAa B TIOJTOTOBKE K MPAKTUYECKOH ESTETLHOCTH 110 MHOTUM HAITPABICHUSIM.

Llenb ocBoeHMst mporpaMmbl yueOHOro kypca «I'eomeTpusi» Ha 0a30BOM ypoBHE OOy4YEHHUS —
oOmieo0pa3oBarenbHOE ¥ OOLIEKYABTYpHOE pa3BUTHE OOYYAIOIIMUXCS 4Yepe3 O0OecredeHue
BO3MOKHOCTH TNPHOOPETEHHUS W HCIOJIB30BAaHUS CUCTEMAaTHUYECKUX TI'€OMETPHUECKUX 3HAHUU H
JeUCTBUH, CHeUM(UYHBIX T€OMETPUH, BO3ZMOXKHOCTH YCIEIIHOTO MPOJOJDKEHUsT 00pa3oBaHUs IO
CNELUANBHOCTSM, HE CBS3aHHBIM C MPUKIIATHBIM HCIIOJIb30BAaHHEM T'€OMETPHH.

[Tporpamma mo reomeTpuu Ha 6a30BOM YpOBHE MpeaHA3HAYEHA i 0Oy4aromuxcs cpenHeit
IIKOJIbl, HE MWCIBITBIBABIINX 3HAYUTENBHBIX 3aTPYIHEHHH Ha YpPOBHE OCHOBHOIO OOIIEro
obpazoBanusi. Takum oOpa3oM, oOyuaromiuecss Ha 0a30BOM YpOBHE JOJDKHBI OCBOUTH OOIIHMeE
MaTeMaTH4YeCKUE YMEHHUS, CBSI3aHHBIC CO CHEIM(PHUKONW reOMEeTpUH M HEOOXOAWMBIE ISl KU3HU B



coBpeMeHHOM obmecTBe. Kpome 3TOro, oHM HMMEIOT BO3MOXKHOCTb H3YYUTh T€OMETpUI0 OoJjee
r1y0oOKO, ecn B JajbHEWIIEM BO3HMKHET HEOOXOJUMOCTh B TEOMETPHUUYECKHX 3HAHHUAX B
npoheccHOHaTBbHON 1eATEILHOCTH.

JIOCTIDKEHHE IIeTTM OCBOCHMS MPOTPAMMBbI 00ECIIEUMBACTCS PELICHUEM COOTBETCTBYIOLIUX
3ajgad. [IpHopUTETHBIMHU 3a/lauaMu OCBoeHusl Kypca «I'eomerpumn» Ha 6a3zoBoMm ypoBHe B 10—11
KJ1accax SIBJISIOTCA:

(opMupoBaHUE IPEJCTABICHUS O TE€OMETPUHN KaK YaCTH MUPOBOM KYJIbTYPhI M OCO3HAHHUE €€
B3aUMOCBSI3U C OKPYXKAIOLUIUM MUPOM;

(dbopMupoBaHUE MPEACTABICHUS O MHOTOTPAaHHMKAX M TellaX BPAIIEHUS KaK O BaKHEUIINX
MaTEMaTUYECKUX MOJEISAX, NO3BOJIAIOIMX ONUCHIBATh U M3YydaTh pa3HbIE SIBIECHUS OKPYXKArOIIETO
MUDA;

¢dbopmMupoBaHHE yMEHHS pACHO3HABATh Ha YEPTEXaxX, MOJACISIX M B pPEaTbHOM MHpE
MHOTOTPAaHHHUKH U TeJla BPALICHHUS;

OBJIJICHUE METOJIaMH PEILIeHUs 3a/1a4 Ha TIOCTPOCHUS Ha M300paKEHUSIX IPOCTPAHCTBEHHBIX
uryp;

(dbopmMupoBaHHE YMEHHs ONIEPUPOBATH OCHOBHBIMH TOHATUSMU O MHOTOTPAHHUKAX M TEJax
BpAIlEHHs U X OCHOBHBIMH CBOMCTBaMU;

OBJIQJICHUE QJITOPUTMAMH pEIICHUS OCHOBHBIX THIOB 3aj1ad; (opMHUpOBaHUE YMEHUS
IIPOBOJUTH HECJIOKHBIE OKA3aTEJIbHBIE PACCYXACHHS B XOAE PEIICHUS CTEPEOMETPUUECKUX 3a]1ad
U 3a]1a4 C IPAKTUYECKUM COJIEPIKaHUEM;

pa3BUTHE UHTEIJICKTYAJIbHBIX M TBOPUECKUX CIIOCOOHOCTEH 00ydaronnxcsi, IO3HaBaTEIbHOM
aKTUBHOCTH, UCCIICOBATEILCKUX YMEHHUH, KPUTHYHOCTH MBIIIUICHUS;

¢dopmupoBanre (QyHKIMOHAIBHOW TI'PaMOTHOCTH, PpEJIECBAHTHOW T'€OMETPUHU: YMEHHE
pacro3HaBaTh MPOSIBICHHUSI T€OMETPUUYECKUX TMOHATHIA, 0OBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX
KM3HEHHBIX CUTYAIMsIX U MPH U3YYECHUH APYrHX YUeOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH
U 3aKOHOMEpHOCTEH, (OpMyIUpOBaTh HUX Ha S3bIKE T€OMETPUU M CO37aBaThb T'€OMETPHUYECKHE
MOJENH, IIPUMEHSTD OCBOEHHBIN reOMETPUUYECKUI amrapar e pernieHus
MPAaKTUKO-OPHEHTHUPOBAHHBIX 33124, UHTEPIPETUPOBATh U OLEHUBAThH MOJTYUYE€HHBIC PE3YJIbTATHI.

OTnuuuTENbHON 0COOEHHOCTBIO MPOTPAMMBI SIBJISIETCS BKJIIOUEHHE B KypC CTEPEOMETPUU B
Hayajle €ro M3y4eHus 3a/lay, pellacMblX Ha YPOBHE MHTYUTHUBHOTO IO3HAHMS, U ONPEACIEHHBIM
oOpa3oMm opraHu3oBaHHas paboTa HAJ HHUMH, YTO CIOCOOCTBYIOT DPa3BUTHIO JIOTUYECKOTO H
IIPOCTPAHCTBEHHOT'O MBIIIJIEHUS, CTUMYJIUPYET MPOTEKAHUE UHTYUTUBHBIX MIPOLIECCOB, MOTUBUPYET
K JaJbHEHIIEMY U3Y4EHHUIO IIPEeIMeTa.

[Ipenmourenne oOTAAETCS HAINIATHO-KOHCTPYKTHBHOMY METOXy OOy4YeHHs, TO €CTh
TEOPETUYECKUE 3HAHMS MMEIT B CBOEH OCHOBE YYBCTBEHHOCTb IIPEIMETHO-IIPAKTUYECKON
NESTENbHOCTH. Pa3BuTHEe MpOCTPaHCTBEHHBIX MPEACTABICHUM y ydaluxcs B Kypce CTEPEOMETPUU
MPOBOJIUTCS 3a CU€T pelleHHs 3aJad Ha CO3/aHUe IMPOCTPAHCTBEHHBIX OOpa3oB W 3ajady Ha
OTIEpHpPOBAaHUE MPOCTPAHCTBEHHBIMU oOpasamu. Co3nanue oOpa3a MPOBOJAUTCS C ONOPOH Ha
HarJsIHOCTh, a OTIEpUPOBaHUE 00pPa30M — B YCIOBHUSAX OTBJICYCHHS OT HATJISJAHOCTH, MBICICHHOTO
U3MEHEHHUS €r0 UCXOAHOIO CONEPIKaHHUS.

OcHoBHbIE  conepkarenbHble JUHMM  Kypca «l'eomerpum» B 10-11  kijaccax:
«MHororpanHukn», «lIpsgmble U IUIOCKOCTH B MpoOCTpaHCTBe», «Tema BpameHus», «Bexkrtopsl u
KOOpPJMHATHI B MPOCTPAaHCTBE». POPMUPOBAHUE JTOTMUYECKUX YMEHUIN paclpeesieTcsi HE TOJIBKO I10
CoJiepKaTeIbHBIM JIMHUSAM, HO U 10 TOJjaM 00y4eHHs Ha YPOBHE CPEIHEro 001Iero oopa3oBaHusl.

Copneprxanue 00pa3oBaHMsl, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ybTaTaM OCBOEHUS paboueit
IpOTrpaMMBbl, pacrpeieN€éHHbIM N0 ToAaM OOYy4eHHs, CTPYKTYpHPOBAHO TakUM 0Opa3oM, 4TOOBI
OBJIAJIECHUE TE€OMETPUYECKUMHU IOHATHAMHM M HaBBIKAMHM OCYILECTBISUIOCH IIOCIEIOBATEIBHO U
MOCTYIATENbHO, C COOII0IEHNEM MPUHIIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHHS BKIIIOYAIUCH



B OOIIyI0 CHUCTEMY TI'€OMETPHUYECKUX MNPEICTABICHUN OOYYaIOLIMXCS, pacliupss u yrayomss e€,
00pazys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVTAHE

Ha usyuenue reomerpun otBoauTcs 2 yaca B Henenmo B 10 kiacce u 2 yacaB Henento B 11

KJIacce, BCETo 3a J1Ba rojia o0y4eHwus - 136 yaeOHBIX daca.
COJAEPKAHUE YYEBHOTI'O KYPCA

11 KJIACC

MHoOrorpaHHUKH

IloHATHE MHOTOrpaHHMKA, OCHOBHBIE HJIEMEHTBHI MHOIOTPAHHUKA, BBIIYKIIBIE U HEBBIITYKIIbIC
MHOTI'OTPaHHUKH; pa3BEPTKAa MHOIOrpaHHMKa. IIpusma: n-yrosibHas mnpusma; TpaHH U OCHOBAHUSA
OpU3MbI; TpsiMasl W HAKJIOHHAs TMpPHU3MbI; OOKOBas U TIIOJIHAS TOBEPXHOCTh MPU3MBI.
[Tapamenenunesn, NpsAMOYTOJBHBIM MapajulesIeNdIIe] W ero coictBa. llupammpa: n-yronsHas
nUpaMuaa, TpaHW M OCHOBAaHME NHUpPaMHAbI; OOKOBas M IOJHAs IOBEPXHOCTh HHPAMUJIBI,
IIpaBWIbHAs M Yyceu€éHHas MUpamMuAa. OJEMEHTbl Ipu3Mbl U nupamuabl. IIpaBuiibHbIE
MHOTI'OTPaHHUKM: IIOHATUE IPABWIBHOIO MHOIOIDAHHMKA; IPaBWIbHAs IpyU3Ma MU IIPaBUIbHAs
NUpaMua; MpaBUIIbHAs TPEYrojbHas MUpaMua U MPaBWIBHBIA TeTpa’ap; KyO. IIpeacraBnenue o
IIPaBUJIBHBIX MHOTOTPaHHUKAX: OKTA3p, A0AeKa’p U ukocasap. CeueHus NpU3Mbl U IUPaMUIbIL.

CuMMeTpusi B MNPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOH, IUIOCKOCTH.
DneMEHTH CUMMETPUH B TUpaMUJax, NapajuleienuIeax, IpaBUIbHBIX MHOTOTPaHHUKAX.

Bbruncnenue »1eMEHTOB MHOTOTPaHHHKOB: p&Opa, AuaroHanu, yriel. Ilmomanbs OokxoBoOi
MOBEPXHOCTH U TMOJIHOW MOBEPXHOCTH NMPSIMON MPHU3MBI, IUIOLIAlb OCHOBAHUH, TeopemMa 0 OOKOBOM
MOBEPXHOCTU MpsIMOM Tpu3Mbl. [lnomanes OGOKOBOW MOBEPXHOCTH M TOBEPXHOCTH MPABUIIBHOM
MUPAMUJIBI, TEOpEMa O TUIOIIAau yced€HHOUW mupamuabl. [lonsartue 06 o0béme. OObEM MHUpaMUIbL,
IIPU3MBL.

[TonoOusle Tema B mpocTtpaHcTBEe. COOTHOIIEHUS MEXIY IUIOIAASIMU IOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

11 KJIACC

Tesa Bpamenus

[MummHapudeckass IMOBEPXHOCTh, 0Opasyiolle IIIMHAPUYECKOH MOBEPXHOCTH, OCh
WIMHAPUYECKON TOoBepXHOCTH. LIMmuHIp: OCHOBaHUS W OOKOBas MOBEPXHOCTh, OOpa3ylomias H
OCb; TUIOINAb OOKOBOM U MOIHOM MOBEPXHOCTH.

Konnueckass moBepXHOCTb, OOpa3yroliMe KOHMYECKOW TOBEPXHOCTH, OChb M BEpIIHHA
KOHHUYECKOM moBepxHOcTH. KOHyC: ocHOBaHMe U BepInHa, oOpa3yrommas 1 OCh; IUIOIAAb OOKOBOM
U TIOJHOM TOBEPXHOCTH. YCEU€HHBIH KOHYyC: OOpa3ylollMe M BBICOTA; OCHOBAaHHS W OOKOBas
IIOBEPXHOCTb.

Cdepa u map: ueHTp, pamuyc, AMaMeTp; IUIOUIa[b IOBEPXHOCTH cdepsl. Bzaumnoe
pacrionoxenue chepbl ¥ IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; ionans cepsl.



N300pakeHue Te BpaleHus Ha TIOCKOCTH. Pa3BEépTka umHIpa 1 KOHyca.

KomOuHnamuu Ten BpalieHuss 1 MHOTOTPaHHUKOB. MHOTOTPaHHUK, OMTUCAHHBIA OKOJIO c(epbl;
cdepa, BicaHHasi B MHOTOI'PaHHUK, MJIH TEJIO BpaIlCHUSI.

[Tonsitne 06 o0béme. OcHOBHBIE CBOWicTBa 00BEMOB Ten. Teopema 00 o00BEME
NPSMOYTOJIBHOTO TapayljieNienuneaa u ciueacTsus u3 He€. O0béM ummHapa, koHyca. O0bEM 1apa u
wionaab chepsl.

[TonoOusie Tema B mpocTtpaHcTBEe. COOTHOIIEHUS MEXIY IUIOIAASIMU IOBEPXHOCTEH,
00BEMaMu MOAOOHBIX Tell.

Ceuenust uIMHpaA (IapajuIeIbHO U MIEPIEHANKYISIPHO OCH), CEUEHUSI KOHYca (TapajuieabHOe
OCHOBAaHUIO U IIPOXOAIIEE YEPE3 BEPIINHY), CEUEHHUSI LI1apa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha m10CKOCTH U B mpocTpaHCTBE. ClI0KEHHUE M BBIYMTAHHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha u4wucio. PasznoxeHue Bekropa IO TpEM HEKOMIUIAHApHBIM BekTopaM. IIpaBuio
napauienenunena. Pemenue 3anad, cBA3aHHBIX ¢ IPUMEHEHUEM IPaBUJI JAECHUCTBUN C BEKTOpPaMH.
IIpssmoyronpHas cucrema KoopauHaT B npocTtpaHcTBe. Koopaunats! BekTopa. IIpocrelimme 3anaun
B KOOpAMHATaX. YToJ Mexay Bekropamu. CKalspHOE IPOU3BEIEHUE BEKTOPOB. Brluncienne yrios
MEXAY IPSAMBIMU U IUIOCKOCTSAMHU. KOOpIMHATHO-BEKTOPHBIN METOJI IPU PELIEHUH T€OMETPUUECKUX
3azad.

IINTAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATbHI

JIudHOCTHBIE pEe3yNbTaThl OCBOCHHSI MPOrpaMMbI ydeOHoro mpeamera «MaTemaTuka
XapaKTEepU3yIOTCS:

I'paxxnanckoe BocmMTaHHe:

cOPMUPOBAHHOCTBIO ~ TPAXITAHCKOW  MMO3UIMK  OOydaromerocs Kak aKTHBHOTO W
OTBETCTBEHHOTO YJICHa POCCUICKOTO OOINeCTBa, MPEACTABICHHEM O MAaTeMaTHYEeCKHX OCHOBaX
(G YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SIBJICHUM, MPOLIETYP TPAXKAAHCKOTO 001IecTBa (BBIOOPHI,
OTIPOCHI U Tp.), YMEHHUEM B3aUMOJCHCTBOBATH C COLIMAIILHBIMU MHCTUTYTaMH B COOTBETCTBHH C UX
(GYHKUIMSAMU ¥ HA3HAYCHHUEM.

IIarpnoTnyeckoe BOCIUTAHUE:

C(OPMHPOBAHHOCTBIO POCCHMCKOM T'pa)KIaHCKOM MACHTUYHOCTH, YBaKEHHUS K MPOLUIOMY H
HACTOSIIEMY POCCHMCKOW MAaTEMAaTUKH, HEHHOCTHBIM OTHOLIEHUEM K JIOCTHKEHHUSAM POCCHUCKUX
MAaTEMAaTUKOB U POCCHMCKOM MAaTEMAaTHYECKOW IIKOJIbI, K HMCIOJb30BAHUIO ATUX IJOCTHKEHUWA B
JIPYTUX HayKaX, TEXHOJOTHUAX, chepax IKOHOMHUKHU.

JAyX0BHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHHMEM  JYXOBHBIX IIEHHOCTEH  POCCHICKOTO  Hapoaa;  Cc(hHOPMUPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAHHUS, HTUYECKOTO IOBEACHUS, CBS3AHHOIO C MPAKTUYECKUM INPUMEHECHHEM
JOCTMKEHUM HAyKU M JEATEIBbHOCTBIO YYEHOrO; OCO3HAHMEM JIMYHOTO BKJIAJa B IIOCTPOECHUE
YCTOHYHMBOTO OYIYyIIETO.

IcTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKUM OTHOLIEHHEM K MUPY, BKJIIOUYas 3CTETUKY MAaTEMATHYECKUX 3aKOHOMEPHOCTEM,
O0OBEKTOB, 3a/ad, PEIICHUN, PACCYXJCHUN; BOCHPUUMYUBOCTHI0 K MAaTEMaTHYECKUM AacCIEeKTaM
pa3IMYHBIX BUIOB UCKYCCTBA.

dusnveckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO YMEHUS MPUMEHSATh MaTEMaTHUECKHUE 3HAHKS B MHTEPECax 3J0POBOTO U
0e30macHOTO 00pasa KU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO (3I0POBOE MUTAHUE,



cOATaHCUPOBAHHBI PEXKUM 3aHATHM W OTHBIXa, pErylsipHas (uU3NYecKas AaKTHBHOCTH);
(U3NUECKOTO COBEPIICHCTBOBAHMS, TIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM 1EATEILHOCTBIO.

TpynoBoe Bocnutanue:

TOTOBHOCTBIO K TpPYAY, OCO3HAaHMEM ILIEHHOCTH TPYJOJIOOUs; HHTEPECOM K pa3IMYHBIM
chepam TpodhecCHOHALHOW AESITeTbHOCTH, CBSI3aHHBIM C MAaTEMAaTHKOW W €€ MPUIIOKCHUSIMHU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOp Oymyliei mpodeccuu M peanu3oBBIBaTH COOCTBEHHBIC
KM3HCHHbIC IUIaHBI; TOTOBHOCTBIO M CHOCOOHOCTBIO K MAaTeMaTH4YeCKOMY OOpa30BaHHIO H
camMo00pa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HU; TOTOBHOCTBIO K aKTUBHOMY YYacTHIO B PEIICHUH
IIPAKTUYECKUX 3a7a4 MaTEMaTHYECKOW HAaIPaBJIE€HHOCTH.

JIKOJIOTHYECKOe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTHIO 9KOJIOTUUECKOM KYJIBTYDBI, MIOHUMAaHHUEM BIIUSIHUSA
COLMAJIbHO-DKOHOMUYECKHUX IPOLECCOB HA COCTOSHHUE INPUPOAHOM U COLUAIBHOM Cpenpbl,
OCO3HaHHMEM TJI00aBPHOTO XapakTepa SKOJOTHYECKUX MpoOeM; OpUEHTAlMel Ha MpUMEHEHHE
MaTeMaTHYeCKUX 3HAHWW JUIS peIleHUs 3a7ay B OOJACTH OKpYXarolled cpeapl, IUIaHUuPOBAHUA
IIOCTYIIKOB U OLIEHKH UX BO3MOJKHBIX IOCIEACTBUN JJI1 OKPY)KAIOILEH CPEIbl.

IleHHOCTH HAYYHOI'O MO3HAHMS:

c(OPMHPOBAHHOCTHIO MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U OOIIECTBEHHOM MPAKTUKHU, TOHUMAaHUEM MAaTeMAaTHYECKON HAyKH KaK c(epbl YeIOBEUECKOM
NESTEIbHOCTH, ATAaloOB €€ pa3BUTHUA M 3HAYMMOCTH U1 DPA3BUTHUS LMBWINW3ALMM; OBJIAJEHUEM
SA3BIKOM MaTEMATUKU U MAaTEMaTU4YECKONW KYJIbTYpOH KaK CPEACTBOM IO3HAHUS MHPA; TOTOBHOCTBIO
OCYILECTBIIATh IPOEKTHYIO U UCCIIEN0BATENBCKYIO AEATENBHOCTh MHINBUIyaIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe Pe3yibTaThl OCBOCHHS MPOTPaMMbI YueOHOro mpeamera «MaremaTukay
XapaKTePU3YIOTCSI OBJIaJICHUEM YHUBEPCAJILHBIMU HO3HABAM ESIbHBIMU OeliCTNEUAMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMY, — YHUBEPCANbHLIMU — PecyTAMUBHbIMU
oeticmeusmu.

1) Yuusepcanvuvie noznasamenwvhuie oeticmeus, obecneuusaiom @opmuposarue 0a306bix
KOCHUMUBHBIX NPOYECccos 00y4aouuxcs (0ceoenue Memooo8 NO3ZHAHUS OKPYICarowe20 Mupd;
npuUMeHeHUe 102U4eCKUX, UCCIe008ameNbCKUX ONepayull, yMeHutl pabomams ¢ uHgopmayuer).

ba3oBrble Jornyeckue 1eMCTBHUA:

BBISIBJIATh M XapaKTePU30BaTh CYIIECTBEHHBbIC TNPU3HAKA MaTEMaTHUYECKUX OOBEKTOB,
MOHSATUH, OTHOIICHUN MEX1y TOHATUAMHE; (OPMYITHPOBATH ONPECICHUS TIOHSITHIA, YCTAHABIMBATD
CYIIECTBEHHBIN MPHU3HAK KJIACCH(PHUKAIMK, OCHOBAaHUS ISl 00OOIIEHUS M CPaBHEHUS, KPUTECPUH
NPOBOAMMOTO aHAJIN3a;

BOCIIPUHUMATh, (OPMYIHPOBATH M TPEOOPA3OBHIBATH CYXKACHHS: YTBEPAUTCIbHBIC H
OTpHIATENIbHBIC, IMHUYHBIC, YACTHBIC U OOLIHE; YCIOBHBIC;

BBISIBJIATh MAaTEMAaTUYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M WM TPOTHUBOpPEYMs B (hakTax,
JIAHHBIX, HAOTIOICHUSIX U YTBEPXKICHUIX; MTPEIIaraTh KPUTCPHH JIJISl BBISBICHHUS 3aKOHOMEPHOCTEH
U IIPOTUBOPEYUN;

JienaTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKHM, AEAYKTUBHBIX M HWHAYKTUBHBIX
YMO3aKIJIFOUEHUN, YMO3AKIFOUEHUH 10 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO J10KA3aTEIbCTBA MATEMATUUECKUX YTBEPKACHUN (IIPSIMBIE U OT
MPOTHBHOT'0), BEICTPAUBATh ApPIyMEHTAIUIO, IPUBOIUTH IPUMEPHI M KOHTPIPUMEPHI; 000CHOBHIBATH
COOCTBEHHBIE CY)KJICHUS U BBIBOJIBI;



BBIOMpATh COCO0 perieHus yueOHoi 3a1aun (cpaBHUBATh HECKOJIBKO BapUAHTOB PELICHUS,

BbIOMpATh HanboJIee MOIXOAAINHA ¢ YIETOM CaMOCTOSITETILHO BBIJICTICHHBIX KPUTEPHEB).
Bba3oBrle nucciieqoBare/ibCKue 1eHCTBHA:

MCTIOJIb30BaTh BOMPOCHI KaK MCCIENOBATEIbCKUI MHCTPYMEHT MO3HAHUS; (OPMYIUPOBATH
BOMPOCHI, (PUKCHUpYIOIIME MPOTUBOpEYHE, MpoOIeMy, YCTaHaBIMBAaTh HCKOMOE U JIaHHOE,
(bopMHUpPOBATH THIIOTE3Y, APT'yMEHTHUPOBATH CBOIO IMO3UIIUIO, MHEHHE;

NPOBOJUTH  CAMOCTOSITENIFHO  CIUIAHUPOBAHHBI  AKCIIEPHUMEHT, HCCIEAOBAaHHE IO
YCTQHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro OOBEeKTa, SBICHHS, IPOIECCa, BBISBICHHIO
3aBHCHUMOCTEH MeX 1y 00BEKTaMHU, SBICHUSMH, TPOLIECCAMHU;

CaMOCTOSTEIILHO (OPMYIUPOBaTH OOOOIIEHUSI M BBIBOABI IO pe3yjibTaTaM MPOBEAEHHOTO
HaOJIOIEHNs], UCCIIEOBAaHUs, OIICHUBATh JIOCTOBEPHOCThH IOJIyYCHHBIX PE3yJbTaToOB, BBIBOJOB U
000011IEHMHI];

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MpOIecca, a TAKXKE BBIABUIaTh MPEAIOJIOKEHHS O
€ro pa3BUTHH B HOBBIX YCIOBHUSX.

Pabora ¢ undopmanueii:

BBISBJIATH JeUIMTH MHPOPMALIMHU, JAHHBIX, HEOOXOIUMBIX JJISi OTBETa Ha BOMPOC M JJIS
pelLIeHHs 3a/1a4H;

BbIOMpaTh  MHPOPMALMIO M3  HMCTOYHUKOB  PAa3NUYHBIX  THUIOB, AaHAJIM3HPOBATH,
CHCTEMAaTH3HpOBaTh M  HMHTEPIPETUPOBATH HHPOPMALMIO  pa3IMYHBIX BUAOB U QopMm
MIPECTaBICHHUS;

CTPYKTYpUpPOBaTh MH(OPMAIHIO, IPEACTABIATH €€ B pa3In4YHbIX (opMax, UILTIOCTPUPOBATH
rpaduyuecKy;

OLICHUBATh HAAEKHOCTh MH(OPMAIMH IO CAMOCTOSATENIEHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

2) Vnueepcanvnvle KOMMyHUKamMueHbwle Oeticmaus,  obecneuusarom  cQOpMUposaHHoCmy
COYUANLHBIX HABLIKOE 00YYAIOUUXCSL.
O0menue:

BOCIPUHUMATh U (OPMYIUPOBATH CYXKIEHHUS B COOTBETCTBUH C YCIOBHSIMH M LEISMHU
oOIIeHus; ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS [0 X0y PeIICHUs 3aa4l, KOMMEHTUPOBATh MOJIy4YCHHBIH pe3yIbTaT;

B X0J€ OOCYKICHHS 3aJaBaTh BOIPOCHI MO CYLIECTBY OOCYXTaeMON TEMbI, MPOOJIEMBI,
pemraeMoi 3aJaud, BBICKa3blBaTh MJCH, HALEJIEHHBIE HA IOWCK PEUICHHS; COMOCTAaBIATH CBOU
CYXKIEHHsSI C CYKICHHSAMHU IPYIrHMX YYaCTHHKOB JHajiora, OOHAapYKMBaTh PA3JIMYME€ U CXOJICTBO
MO3UIINIA; B KOPPEKTHOH popMe popMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

NPEJCTaBIATh PEe3yJAbTAaThl PEIICHUs 3a7ayd, SKCHEPUMEHTA, HCCIICAOBAHMS, IPOEKTa;
CaMOCTOSITEIIbHO BBIOMpATh (pOPMAT BBICTYIUICHHS C Y4ETOM 3ajay MPE3eHTAMH U 0COOEHHOCTEH
ayJIUTOPHUU.

CotpynHnuecrso:

MOHMMAaTh U HCIOJB30BATh MPEUMYILECTBA KOMAHIHOW M WHAMBUIYaTbHOW pPabOTHI MpHU
pemieHMH y4eOHBIX 3a7a4; TNPUHUMATH I1€JIb COBMECTHOM JIEATENbHOCTH, IUIAHUPOBATh
OpraHu3allii0 COBMECTHOW paboThI, paclpenensiTh BUIbI pabOT, IOroBapHBaThCsA, OOCYXKAATh
MIPOLIECC M Pe3yNIbTaT paboThl; 00001aTh MHEHUS HECKOIBKUX JIFOJICH;

y4acTBOBaTh B TIPYNINOBBIX (popmax paboTsl (0OCYXIeHHs, OOMEH MHEHHUH, «MO3rOBBIC
IITYPMBI» U MHBIE); BBITIOJIHATH CBOIO YacThb pabOTHl U KOOPAUHUPOBATH CBOM JACUCTBUS C JPYTHMHU
YJieHAaMM KOMAaHJbl; OILEHMBATh KayeCTBO CBOErO BKJIaJa B OOLIMI MPOIYKT MO KpPUTEPHUSM,
c(OpMyYIMPOBaHHBIM Y4aCTHUKAMH B3aUMOJICHCTBUSI.

3) Yuusepcanvnvie pecynamuensie oeiicmeus, obecneuuaiom @GopMuposanue CMulCI08bIX
YCMAHOBOK U HCUSHEHHBIX HABBIKOS TUYHOCTU.
Camoopranmn3anus:



COCTaBJIATH IUIAH, AITOPUTM PELICHUS 33]auH, BEIOUPATh CIOCO0 PEIICHUs C yYETOM
UMEIOIINXCSA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBAThH
BapHaHThI PEUICHU C yUETOM HOBOM MH(OpPMAIHH.

CaMOKOHTPOJIB:

BJIaJIeTh HAaBBIKAMU TI03HABATENILHOM pe(dIeKCHn KaKk OCO3HAHUS COBEPIIAEMbIX JACHCTBUHA U
MBICTUTEIBHBIX IMPOLIECCOB, UX PE3YNIbTATOB; BIAJETh CIIOCOOAMU CaMOIPOBEPKH, CAaMOKOHTPOJIS
rpolrecca U pe3yibTara peleHrus MaTeMaTU4eCKOU 3aauH;

PEABUACTh TPYIHOCTU, KOTOpPBIE MOTYT BO3HUKHYTh IIPU pEIICHUM 3aJa4d, BHOCHUTH
KOPPEKTHBBI B JIEATENBHOCTh Ha OCHOBE HOBBIX OOCTOSATENIBCTB, JNAHHBIX, HAWJCHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLICHUBATh COOTBETCTBHME PE3yJbTaTa LEIU U YCIOBUSAM, OOBSICHATH MPUUYMUHBI JOCTHKEHUS
WIA HEJOCTIDKEHUS  PE3yJbTaTOB  JICATENIbHOCTH, HAaXOIUTh OMIMOKY, JaBaTb  OLICHKY
pUOOPETEHHOMY OTIBITY.

INPEJAMETHBIE PE3YJIbTATbBI

11KJVIACC

Pacnio3HaBaTh OCHOBHBIE BHIbl MHOTOIPAaHHHMKOB (MHMpamMuia; IMpH3Ma, MPSIMOYrOJbHBIN
napaiesienune, Kyo).

KnaccugunupoBaTb MHOTOTpaHHUKH, BBIOMpAsk OCHOBaHUSA JUI KilacC(pUKanuu (BBIIYKIIbIE U
HEBBINYKJIbIE MHOTOTPAHHUKH; TPAaBUJIbHbIE MHOTOTPAaHHHUKH; TMPSMblE M HAKIOHHBIC IPHU3MBI,
napajieenuneabl).

Bbruucnare 00bEMBI M IIJIOHIAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TpU3Ma, MUpaMuia) C
npUMEHEHHEeM (OPMYIT; BBIYUCIATh COOTHOLICHHUS MEXIY IJIOLIAAIMU TOBEPXHOCTEH, 00bEMamMu
10100HBIX MHOTOTPAHHHUKOB.

OmnepupoBaTh MOHATHIMU: CUMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U MJIOCKOCTh CHMMETPHH;
LEHTP, OCh U TUNIOCKOCTh CUMMETPUU (PUTYPBHI.

[TpuBOAMTH MpUMEPH MATEMAaTHUECKUX 3aKOHOMEPHOCTEH B MPHUPOJIE U )KU3HHU, PACIIO3HABATH
MIPOSIBJIICHUE 3aKOHOB T'€OMETPUHU B HCKYCCTBE.

[IpuMeHsATH TMONY4YEHHBIC 3HAHHMS Ha NPAKTUKE: aHAIM3MPOBATH peallbHbIC CUTYallMd |
NPUMEHSATH U3y4YEeHHBIE MTOHATHUS B MPOIEcCe MOUCKA PEUICHUs MaTeMaTH4YeCKU C(OPMYIUPOBAHHOM
npo0OsieMbl, MOJICIUPOBATh PealbHbIe CUTYaIllMH Ha S3bIKE T€OMETPHH, MCCIIEIOBATh MOCTPOCHHbBIE
MOJIEIM C HCIOJIb30BAaHHMEM TIE€OMETPUYECKUX TOHATHH W TeopeM, ammapaTa anreOpbl; peuatb
MPAaKTUYECKUE 3a]auMl, CBSI3aHHbIE C HAXOXKJICHUEM I'eOMETPUUYECKUX BEITMUNH.

OmnepupoBaTh MOHATUSAMH: LWIMHAPUYECKAs TMOBEPXHOCTb, 00pasylole IMINHIAPUIECKOM
MOBEPXHOCTH; LWIMHAP; KOHMYECKas IMOBEPXHOCTh, 0Opa3yrole KOHWYECKOH IOBEPXHOCTH,
KOHYC; c(heprueckasi IOBEpXHOCTb.

Pacnio3znaBats Tena BpaiieHus (MIIUHAP, KOHYC, cdepa u map).

OOBACHATH CLIOCOOBI MOJTYYESHHUS TEJT BPALICHHSL.

KnaccugumupoBaTs B3auMHOE pacroiokeHHe c(hepbl U TIOCKOCTH.

OnepupoBaTh NOHATHSAMH: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa, BHICOTA CETMEHTA;
IIIApOBOM CJIOH, OCHOBAHHUE IIAPOBOT'0 CJIOSI, BEICOTA IIAPOBOTO CJIOS; IIAPOBOI CEKTOP.

Bbruucnare 00bEMBI M IUIOHIAM TOBEPXHOCTEH TeN BpAIICHUS, F€OMETPUYECKUX Tell C
pUMEeHEHHEM (HOPMYIL.



OnepupoBaTh MOHITHSIMH: MHOTOTPAaHHUK, BIIMCAHHBIN B CEpy U OMUCAHHBIA OKOJIO Chepsl;
cdepa, BliMcaHHAs B MHOTOTPAHHHK HIIM TEJIO BPALICHUS.

BBIYHCIATE COOTHOMIEHUS MEKTY TUIOIIAISIMH MTOBEPXHOCTEH U 00hEMaMU MOT00HBIX TE.

N3o00paxkaTs wu3ydaemble (GUTYPEI OT PYKA W C TMPUMEHEHHEM TMPOCTHIX YePTEKHBIX
WHCTPYMEHTOB.

BrINONTHATE (BBIHOCHBIC) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (QUTYD: BHUA
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHSI TEJ BPAIICHHUS.

W3Bnekarb, MHTEPIPETUPOBATH W MPEOOPa3OBHIBATH HMH(OPMAIHMIO O MPOCTPAHCTBEHHBIX
reoMeTpruecKux Qurypax, npeAcTaBIeHHYIO Ha YepTekKaxX U PUCYHKAX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BBITIOJTHATE JEHCTBUS CIIOKEHUS BEKTOPOB, BHIYUTAHUS BEKTOPOB M YMHOXKEHHUS BEKTOpa Ha
YUCII0, 0OBICHITH, KAKHMH CBOMCTBAMH OHHU 00Ia7aroT.

[TpuMeHsTh MpaBUIO MapauIeIenune/a.

OnepupoBaTh MOHITHSIMH: JEKApPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YrOJd MEXKIy BEKTOPAMH, CKAISIPHOE
MIPOU3BEICHNUE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUTAHAPHBIE BEKTOPBHI.

Haxonuth cymMMy BEKTOPOB M TPOU3BEICHUE BEKTOpPA HA YMCIO, YroJ MEXKIY BEKTOpaMH,
CKaJSIpHOE TIPOU3BEICHHE, PACKIIAIBIBATH BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBath MIOCKOCTh YPABHEHHUEM B JIEKAPTOBON CHCTEME KOOPIUHAT.

[MpumensTr reoMmerpudeckue  (akThl  JUIsl  PEIICHUS  CTEPEOMETPUYECKUX  3ajad,
MIPEIOJIAraOIINX HECKOJIBKO IIAr0B PEIICHMS, €CIIM YCIOBUS IPUMEHEHUS 3a/IaHbl B IBHOU (hopMme.

Pemarp mpocreiilne TeoMeTpUYecKUEe 3a/laud Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
METOIA.

Pemate 3amauM  Ha [OKA3aTEIbCTBO MATEMATUYECKMX OTHOIIEHHH M HaXO0XKICHHE
T€OMETPUUECKUX BEIMYMH MO oOpa3laM WIH alroOpuTMaM, MPUMEHsS W3BECTHBIE METOAbl IPH
pEIICHNH CTAaHAAPTHBIX MaTEMaTHYECKHX 3a/1a4.

[IpuMeHsITh MpOCTEWIHEe MPOTPAMMHBIE CpPEACTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUIECKHX 3a1ad.

[TpuBOIUTH MIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJC U JKU3HH, PACTIO3HABATH
MPOSIBIICHUE 3aKOHOB T€OMETPUU B UICKYCCTBE.

[IpuMeHSTh TMOJydYEeHHBIC 3HAHUS HA TMPAKTUKE: AHAIM3UPOBATh pEabHBIC CUTYallud H
MPUMEHSTHh U3yYCHHBIC MMOHATHUS B IPOIECCE TIOUCKA PEIICHUS MaTEeMaTUIECKH CHOPMYITHPOBAHHOM
poOIeMbl, MOJICIHPOBATh PEAIbHBIC CUTYAIlMHM Ha SI3bIKE T€OMETPHUH, MCCIEA0BATH MOCTPOCHHBIC
MOJENIM C WCTOJh30BAHHEM T'€OMETPUUECKUX TOHSATHA W TEOpeM, ammapara anreOphl; periath
MPAKTUYECKUE 3a/1a4H, CBSI3aHHBIC C HAXOXKIEHUEM Te€OMETPUICCKIX BEIHUMH.



TEMATHYECKOE IINTAHUPOBAHUE

11 KJIIACC
Ne HanmenoBanue pa3fennoB U TeM IpOrpaMMBbl KonunuectBo yacos
n/m Bcero| KoHTposabHble IIpaxTnueckue
paboThI paboThI
1 17 2
Metoga KoopauHaT B npocTpaHcTBe.( BekTops! u
KOOpPJMHATHI B IPOCTPAHCTBE)
2 T 14 1
ena Bpamenus  ( Lluannap, KoHyc, wap)
3 O6bembli Ten. 22 2
4 [ToBTOpEeHue, 0600IIeHNE, CUCTEMATU3AIINS 3HAHUI 15 1
68 3 0

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




IHOYPOYHOE INTAHUPOBAHMUE
11 KJIACC

Tema ypoKa Kon-so | [laTta nposefeHuA JomawHee
yacos 3aflaHune
©
X
8_
; Mnax dakKT
=
Fnasa \/II 17
MeToa KOOpAMHAT B NPOCTPAHCTBE
§1. KoopauHaTbl TOYKM 1 KOOPAMHATbI BEKTOPa 9
1 MpamoyronbHaa cucTema KOOpAMHAT B NpocTpaHcTee | 1 05.09.23r. n.71,
NeNe637(6,
£),638(6),63
9
2. MpAaMOyronbHasa cucTema KoopAMHaT B npocTpaHctee | 1 07.09.23r.
3. KoopaunHatbl BekTopa. 1 12.09.23r.
4. PelleHue 3a4a4 Ha MPUMEHeHWe KoopAMHaT BekTopa | 1 14.09.23r. n. 38-39, 43,
47, Ne 491,
414, 493
5. CBA3b MeX 4y KoOpAMHaTaMM BEKTOPOB U 1 19.09.202
KOOpAMHaTaMM ToUYeK 3
6. CBA3b MeX 4y KOOpAMHaTaMM BEKTOPOB U 1 21.09.23r.
KOOpAMHaTaMM ToUYeK
7. MpocTeiwmne 3agaum B KOOpAMHaTax. 1 26.09.23
8. MpocTeiwmne 3agaum B KOOpaMHaTax. 1 28.09.23r. n.74,
N668 a).
MoaroToBKa
K
KOHTPOJ/IbHO
1 pabote
9 KoHTponbHasa pabota Nel «KoopauHaTbl TOUKU U 1 03.10.23r. nn.71-74, 3.
KOOpAWHATbl BEKTOpa» El.
§2. CKanapHoe npousseneHne BEKTOPOB 4




10. AHaNN3 KOHTPONbHOMN PaboTbl. Yron mexay 1 10.10.23r. nn.76,77,Ne
BekTOpamu. CKanAapHoe npounsseneHne BEKTOPOB. 682(B-3),
No684(6,8,4).
11 PeweHure 33434 Ha NPUMEHEHWE CKAaNAPHOTO 1 12.10.23r. nn.76,77
npousseleHNa BEKTOPOB. Ne686(r),
Ne687(B),
No692(n).
12 PewleHure 3a4a4 Ha NPUMEHEHME CKaNAPHOTro 1 17.10.23r. nn.76,77,
npousseleHNa BEKTOPOB. Ne696 a), B)
13. BbluMCIEHUE YINOB MEXAY NPAMbIMU U naockocTamu | 1 19.10.23r. n.78, Ne
705(a),
Ne707 a)
§3. 1BMKeHMs. 3
14. LleHTpanbHasa cummeTtpua. OceBas CUMMETPUA. 1 24.10.23r. nn. 80-82, Ne
3epKasbHaa CUMMETpPMA. 719
15 MapannenbHbln nepeHoc 1 26.10.23r. n.83, Ne 725
16 PeweHue 3agay4 no teme «CKanapHoe npoussegeHve | 1 07.11.23r. nn. 76-83,
BEKTOPOB» noAr. K
KOHTPOJIbHO
1 pabote
17 KoHTponbHaa pabota No2 «CkanapHoe 1 09.11.23r. nn. 76-83, 3.
npousseaeHue BeKTopoB. [lBuxKeHua» EM
Mnasal\/. 14
LnanHap, KOHyC 1 wap.
§1. UnnuHap. 3
18 AHaNn3 KOHTPONbHOMN paboTbl. MoHATUE UMAKHAPA. 1 14.11.23r. nn. 38,39, Ne
Mnowaab NOBEPXHOCTUN LUANHAPA. 321, 324,
19. Mnowanb NOBEPXHOCTU UMANHAPA 1 21.11.23r. nn. 38,39, Ne
337, Ne338
20 PeweHune 3agay no Teme «loHATME UMAUHAPA. 1 23.11.23r nn. 38,39, Ne
Mnowaab NOBEPXHOCTUN LUANHAPA» 328, Ne344
B)
§2. KoHyc. 3




21 MoHATUe KoHyca. Maowaab NoBepXHOCTU KOHYCa. 1 28.11.23r. nn. 40,41, Ne
347, 349.

22 Yceu8HHbIN KOHYC. 1 30.11.23r. n. 42,
No366,Ne
368.

23 PeweHue 3aga4 no teme «KoHyc» 1 05.12.23r. nn. 40-42, Ne
410.

§3. Cdepa. 8

24 Cdepa 1 wap. YpasHeHue chepbl. 1 07.12.23r. n. 43,
Ne372(6),
n.75, Ne 679
a), Ne 6816)

25 B3anmHoe pacnosioxeHune chepbl U NIOCKOCTU. 1 12.12.23r n. 44, No
376, 3816)

26 KacaTenbHasa nnockocTb K chepe. 1 14.12.23r. n. 45, Ne 379

27 Mnowanb chepsbl. 1 19.12.23r. n. 46, Ne
388(6,8),
Ne392.

28 PeweHune 33a4 Ha pa3nnyHble KOMBUHaUMK Ten. 1 21.12.23r. nn. 38-51,
No396,
Ne401

28 Pa3sHble 334341 Ha MHOTOTPaHHUKN, UMAKMHAP, KOHYC, | 1 26.12.23r. nn. 38-51,

wap.

Ne423, No
424a)

29 PeweHune 3aga4 no Teme «LmanHap, KoHyc, wap» 1 28.12.23r. nn. 38-51,
noAar. K
KOHTPOJIbH
paboTte

31 KoHTponbHasa paborta Ne3 1 09.01.24r. nn. 38-51,
3agaHuAa EMN

«Unnnuap, KoHyc, Wwap»
Fnasa\/ 22

O6bEmbI Ten.




§1. O6BEM NpAMOYro/ibHOro Napannaenenuneaa.

32 AHann3 KOHTPONbHOM paboTbl. MoHATHE 06BbEMA. 11.01.24r. nn. 52,53,
O6bEM NpAMOYronbHOro napannenenMneaa. Ned41a)s),
No4426)
33 PeweHune 3agay no teme «O6bEM NPAMOYroSbHOTO 16.01.24r. nn. 52,53,
napannenenunena» Ne446,
Ne451
34 CamocToATenbHasa pabota no teme « O6bEM 18.01.24r. nn. 52,53,
NPAMOYro/JIbHOro napaanenenunega». 3agaHuAa EMN
§2. O6BEM NpAMOI NPMU3MbI U LUANHAPA.
35 O6BbEM NpAMO NPU3MbI. 23.01.24r. n. 54,
Ne452a),
Ne456a)
36 O6béM unnmHapa. 25.01.24r. n. 55,
Ne459a),B).
Ne460
37 PewleHune 3aa4 Ha BblYNCAEHME OBBEMOB NPAMON 30.01.24r. nn. 54,55,
NpU3Mbl U LUANHAPA 3agaHuAa EMN
§3. O6BEM HaK/NOHHOM NPU3MbI, NMMPAMUAbBI U KOHYCA.
38 BbluncneHne o6bEMOB Te C NOMOLLbIO 01.02.24r. n.56, Ne466,
onpeaenéHHoro nHTerpana 3agaHuAa EMN
39 O6bEM HaKAOHHOW NPU3MbI. 06.02.202 n. 57, Ne469,
4
Ne 471
40 06béM Npamugbl. 08.02.24r. n.58,
Ne477a)
Ne479a)
41 PeweHune 3aa4 Ha BbluNCAEHME OBbEMaA NUPaMnapbl 13.02.24r. n.58, Ne482,
No483
42 O61bEM yceuéHHOoM nMpamuapl 15.02.24r. n.58, Ne490
43 O61bém KoHyca 20.02.24r. n.59,

N2494a)6),




Ne496

44 O61bEM yceuEHHOro KoHyca 1 22.02.24r. n.59, Ne501,
noAr. K
KOHTPO/IbH
paboTte
45 KoHTponbHaa pabota Ne4 «O6bémbl NpUsmbl, 1 27.02.24r. nn. 52-59,
nupamuabl, LUAUHAPA, KOHYCa» 3anaHnAa EMN
§4. O6bEm Lapa 1 naowaab chepobl. 7
46 AHanNn3 KOHTPONbHOI paboTbl. O6bEM Wapa. 1 29.02.24r. n.60,
Ne503a)6)
47 PewweHune 3a4a4 Ha BbluNCaeHMe 06bEMa Wapa 1 05.03.24r n.60, Ne9,
Ne10 - cTp.
138
48 O6bEMbI LLIAPOBOro CerMeHTa, LWapoBOro cNos, 1 07.03.24r. n.61, Ne510,
LLIApOBOro cekTopa. Ne513
49 Mnowaapb chepsbl. 1 12.03.202 n.62,
4 Ne12-Ne14 —
cTp. 138
50 PewleHune 3a4a4 Ha BblYUCAEHME NIOLWAAN CHepbl 1 14.03.24r. n.62,
3agaHuAa EMN
51 MosTopUTENbHO-0606WAIOLMIA YPOK MO Teme «O6bém | 1 19.03.24r. nn.60-62,
Wwapa v naowaab chepbi» noAr. K
KOHTPOJIbH
paboTte
52 KoHTponbHaa pabota No5 «O6bém wapa u naowagb | 1 21.03.24r. nn.60-62,
cdhepbi» 3ajaHuA EMN
53 MoBTOpUTENBHO-0606 LALLM YPOK MO TEME 1 02.04.24r. nn.52-62,
«OB6bEMbBI TEN» 3agaHua EM
MosTopeHue 3a Kypc 10-11 kKnaccos. 15

(MaTtepuanbl Nno opraHU3aLUmn 3aKAKYUTENbHOTO
NOBTOPEHUA NPU NOATOTOBKE YHALLUXCA K UTOrOBOIM
aTrecrayum no reomeTpum)




54 AKCMOMbBI CTEPEOMETPUMN U UX CNeacTBUuA. PeweHune 1 04.04.24r. BeeaeHue,
3aau. 3agaHuAa ErN
55 MapannenbHocTb NPAMbIX, MPAMOI U NAOCKOCTH. 1 09.04.24r. 81, rnasal,
PeweHne 3apau. 3agaHuAa ErN
56 Yron mexxay npambimu. PeweHmne 3aaau. 1 11.04.24r. §2,rnasal,
3agaHuAa ErN
57 MapannenbHOCTb NNocKocTen. PeleHne 3aau. 1 16.04.24r. §3,rnasal,
3agaHuAa ErN
58 MocTpoeHmne ceyeHnin B TeTpasgpe u 1 18.04.24r. 84, rnasal,
napannenenunegne 3aaaHnAa EM
59 Teopema o TPEX neprneHauKynapax. Pewenne 3agay. | 1 23.04.24r. §1, rnasalll,
3agaHuAa ErN
60 Mnowanb NOBEPXHOCTU M 06BEM Npusmbl. Pewernne | 1 25.04.24r. Fnasbl I, V,
3a4au. 3anaHnAa EMN
61 Mnowanb NnoBepxHOCTN M 06BEM NMpamuapl. Pewenune | 1 02.05.24r. Fnasbl I, V,
3ajau. 3agaHuAa ErN
62 Mnowaab NoBepPXHOCTM U 06BEM UMAnHApPaA. PeweHne | 1 07.05.24r lhasbl IV, V,
3a4au. 3anaHuAa EMN
63 Mnowanb NnoBepxHOCcTN M 06BbEM KoHyca. PeweHmne 1 14.05.24r. Fnasbl IV, V,
3aau. 3agaHuAa ErN
64 Mnowanb NoBepXHOCTN chepbl M 06BEM LWapa. 1 16.05.24r. Fnasbl IV, V,
PeweHne 3apau. 3anaHnAa EMN
65 BeKTopbl B npocTpaHcTBe. PelueHne 3aaau. 1 21.05.24r. lnasa VI,
3aaaHnAa EMN
66 MeToa KoopAuHaT B NpocTpaHcTee. PeweHne 3agay. | 3 21.05.24r. Mnasa VII,
3anaHuAa EMN
67 MeToa, KoopAnHaT B NpocTpaHcTee. PelweHne 3aaau. 23.05.24r.
68 MeToa, KoopAnHaT B NpocTpaHcTBe. PelweHne 3aaau. 23.05.24r.
Obulee KONMYeCcTBO Yacos 68







