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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yudeGHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DemepaibHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, M TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAICHUE KIIFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIONIIMMU OCHOBY JUJII CaMOPA3BUTHsSI M HEMPEPHIBHOTO O0Opa3oBaHMUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W ITO3HABATEIILHOTO Pa3BUTHS
JUYHOCTU 00YyYarOIIUXCs.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METalnpeIMETHBIX U
IPEIMETHBIX PE3yabTaTOB OOY4YEHHUS T€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BUTHs OOy4aromuxcs, (popMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
TPaMOTHOCTH, U3YYCHUS APYTUX yUeOHBIX AUCUUILINH. PazButre y o0yJarommxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH I€OMETPHUUYECKUX
abcTpakiuii, COOTHOUIEHHM PEaJbHOrO0 M HJAEaJbHOTO, XapaKTepe OTpa)KeHUs
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMAaTHYECKOTO MOJECTUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIUICHUS, HEOOXOAMMBIX [UIs aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, Tak Kak OOECrneYyMBaeT BO3MOXKHOCTh HW3Y4YEHUs Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU HU3YYEHUHU OOYHaroIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIICHUS TEeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
THIIOTE3bl HETOCPEICTBEHHO HCIOJB3YIOTCS MPH PEIICHWH 3a]a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00NAcTsIX AESITeNbHOCTH uenoBeka. OpHEeHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBUE €ro COIHUaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENBHOCTH.  OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BUIbl YYEOHOW U TPYIAOBOM J1€ATEIHHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHATIEHO BAXKHBIX KA4eCTB, MOITOMY aKTyajabHa
3amaya (opmMupoBaHHsS y OOYyYaroONIUXCsi MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITEIIBHOCTH M0 MHOTUM HampaBICHUSM.

Ilenp ocBoeHus mporpaMMbl yuyeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCIIOJB30BAaHUs CHUCTEMAaTHUYECKUX TI'EeOMETPUUYECKHX 3HAHMH W  JICUCTBUH,
crienu(PpUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOAOJIKEHUSI 00pa30BaHUs
10 CIEIUAIBHOCTSIM, HE CBS3aHHBIM C MPUKJIAJHBIM UCTIOJIb30BAHUEM T€OMETPHH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIIMXCs CPEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 00I1Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromiyiecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmectBe. KpoMe 3TOro, OHMU MMEIOT BO3MOXKHOCTh M3YYHUTh T'€OMETPHUIO Oosiee
r1y0OKO, €cii B JajbHEWIIEeM BO3HUKHET HEOOXOJIUMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpuOpUTETHHIMH 3aJa4aMH  OCBOEHHUSA  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisltOTCS:

e popMUpOBaHUE MIPEACTABICHUS O TEOMETPUH KaK YaCTH MUPOBOU KYJIbTYpPbI

U OCO3HaHHE €€ B3aMMOCBSI3U C OKPYKAIOIUM MUPOM;

e popMUpOBaHUE TIPEACTABICHUS O MHOTOTPAHHHUKAX M TeJIaX BPAIICHUS Kak
O BRXHEUIUX MAaTEMATHYECCKHUX MOJCIISX, TMO3BOJIIONINX OMHCHIBATH U
U3ydaTh pa3HbIC SBJICHHS OKPYKAIOIIETO MUPA,;

e popMUpOBaHUE YMEHUS PACIIO3HABATH HA YEPTEKaX, MOJCISIX U B pealbHOM
MUpPE MHOTOTPAaHHUKH U TeJla BPAIllCHHUS,;

e OBJIAJICHUE METOJIaMU PEIICHUS 3a/lad Ha IMOCTPOSHUS Ha HM300paKeHUIX
POCTPAHCTBEHHBIX (PUTYD;

e popMHUpOBaHWE YMEHHUS ONEPUPOBATH OCHOBHBIMH  TIOHATHSMH O
MHOTOTPAaHHHUKAX M TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJIQJICHUE AJITOPUTMAMU PELIEHUSI OCHOBHBIX THIOB 3a/1a4; (OpMUpOBaAHUE
YMEHUS TIPOBOJUTH HECIOXKHBIC JIOKAa3aTCIbHBIC PACCYXKICHUS B XOJE
pelICHUsT CTEPEOMETPHUYCCKMX 3aJad W 3a7ad ¢ TMPaKTHICCKUM
coJlepKaHUEM;

e PA3BUTHE MHTEIJUICKTYaJbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH O0Yy4aromuxcs,
MO3HABATENILHON aKTUBHOCTH, MCCIICIOBATEIHCKUX YMEHHUM, KPUTUYHOCTH
MBIIIIJICHUS;



e popmupoBaHue (PYHKIIMOHAIBHON TPaAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUU:
YMEHHE PACIIO3HABATH MPOSBICHUS T'€OMETPUUYECKUX MOHSTUN, 0OBEKTOB
Y 3aKOHOMEPHOCTEN B PEAIbHBIX KU3HEHHBIX CUTyalUsX U NPU U3YYCHHH
Opyrux  y4eOHbIX  NPEIMETOB, TMPOSBICHHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (HOPMYIHpPOBaTh UX HA S3bIKE FEOMETPHUM U CO3/1aBATh
F€OMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i1 peleHus — MPAaKTHKO-OPUEHTHUPOBAHHBIX  3ajady,
MHTEPIPETUPOBATh U OLICHUBATh IIOJyYEHHBIE PE3YJIbTATHI.

OTIMYUTENBHON OCOOEHHOCTBIO MPOTPaMMbl SIBISIETCSl BKJIIOUYEHHE B KYpC
CTEPEOMETPUM B HaAdaJle €ro H3y4deHWs 3a]ad, peEIIacMbIX Ha YPOBHE
WHTYUTUBHOTO MMO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHasi padoTa HaJl
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOY OOy4YeHUsl, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHBIE cozepkaTenabHble MHUU Kypca «l'eomerpum» B 10-11 knaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
o0y4eHHUs Ha YPOBHE CPEIHEr0 O0IIEro 00Opa3oBaHMS.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATENBbHO U MOCTYIATEIbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTaBICHUNH OOy4yaroUIMXcs, pacuIupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpum orBoautcs 2 4aca B Henenmo B 10 knacce u 1 gac B
Henento B 11 kiacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COAEPKXAHUE YYEBHOI' O KYPCA

11 KIIACC

Tesia Bpalmenus

[unuHaapuyeckas MTOBEPXHOCTB, oOpasyroliue UUAJIMHIPUIECKON
MOBEPXHOCTH, OCh UWIWHJIPUYECKON TMOBepXHOCTU. [lunuHap: ocHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasyromas W OCh, IUIOMAab OOKOBOW U TIOJHOM
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHOCcTU. KOoHyC: ocHOBaHUE U BepIillMHA, 00pa3yrolast
U OChb, IUIOMaJb OOKOBOM W TOJHOM TMOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue 1 BbICOTa; OCHOBaHUS U OOKOBasi MIOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepsl U IIIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
I01aab Chephl.

N300pakeHne Ten BpallleHHs Ha INIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KomOunHamuu Ten BpalieHuss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpAIlCHUS.

[Tonsarue 00 06BEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Tell. Teopema 00 00béMe
IPSIMOYTOJIBHOTO Mapajulesienunena v ciaeactBus u3 He€. OObEM LMIMHIpA,
koHyca. O0BEM 11apa u maomaab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus mwiMHApa (MapaJUleIbHO M TEPHEHAMKYJSIPHO OCH), CEUYEHUS
KOHyca (mapajuielbHO€ OCHOBAHMIO M TPOXOJAIIEE Yepe3 BEPILUHY), CEUEHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockocTu U B mpocTpaHcTBe. Cl0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKeHHE BEeKTOpa Ha 4ucio. Pa3noxkeHue BekTopa o TpEM HEKOMILIAaHAPHBIM
BekTopaMm. IlpaBuno mapamnenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IPUMEHCHUEM TMPaBUJI JEUCTBUU C BeKTopamu. lIpsamoyroneHas cucrema
KoopauHaT B npoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTojl Mexay BekTopamu. CKaJsIpHOE NPOU3BEICHHE BEKTOPOB.
Brruncnenue yrioB Mexy MPSMBIMH U TIOCKOCTAMHU. KOoOparHATHO-BEKTOPHBIM
METOJ] TP PEIICHUU T€OMETPUUECKUX 3a]1ay.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE  pe3yJbTaThl OCBOGHHS MPOTpaMMbl  Y4eOHOro  mpeameTa
«Marematukay XapakTepu3yloTCs:

I'paxianckoe BocuTaHue:

c(OPMUPOBAHHOCTHIO TPAXKIAHCKON MO3UIMH O0YYaromerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIIECTBA, MPEACTABICHUEM O MaTeMaTHUYECKHX
OCHOBAaX  (DYHKIIMOHMPOBAHUS  PA3IUYHBIX  CTPYKTYp, SIBJICHHUH, TpOUEIYp
rpaKJaHCKOro o01iecTBa (BIOOPHI, OMPOCHI U Mp.), YMEHHUEM B3aUMOJIEWCTBOBATH C
COLIMAJIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C X (DYHKIIUSIMHU U HaA3HAUCHUEM.

IIaTpuoTHYeckoe BOCIUTAHME:

c(hOpPMUPOBAHHOCTHIO POCCUUCKOM TPax)JaHCKOW HACHTUYHOCTH, YBaKEHHUSA K
IPOLJIOMY M HACTOSALIEMY POCCHUHCKOW MAaTEMAaTUKH, LIEHHOCTHBIM OTHOLIEHUEM K
JOCTH)KEHHSIM POCCUMCKUX MATEMATHKOB M POCCHWCKOM MAaTeMaTUYECKOW IIKOJIBI, K
UCIIOJIb30BAHUIO JTHX JOCTHKEHUH B JPYrMX HayKaxX, TEXHOJOTusAX, cdepax
HKOHOMMUKHU.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCITUTAHUS

OCO3HAaHUEM JYXOBHBIX LEHHOCTEH POCCHUICKOTro Hapojaa; c(hpopMHpOBAHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHUS, 3TUYECKOTO IIOBEJEHHUSA, CBSA3AHHOIO C IPAKTUYECKHM
INPUMEHEHUEM JTOCTHKEHUN HAYKH U JIEATEIbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOIO
BKJIJla B IOCTPOEHUE YCTOMYUBOTO OYTYILIETO.

JdcTeTHYECKOe BOCIMTAHUE:

ACTETUYECKUM OTHOUIEHHEM K MHUPY, BKIIOYas SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEMN, 00BEKTOB, 3a/1ay, PEIICHHUI, pacCy ACHUI; BOCIPUUMUYUBOCTBHIO K
MaTEMaTUYECKUM ACTIEKTaM Pa3JIMYHbIX BUIOB UCKYCCTBA.

dusnyeckoe BOCIIUTAHUE:

c(hOpPMHPOBAHHOCTHIO YMEHHUS NMPUMEHATh MaTeMaTHYECKUE 3HAHUsI B MHTEpEcax
3I0pPOBOTO W 0O€30macHOro oOpa3a >XKHM3HH, OTBETCTBCHHOTO OTHOIICHHUS K CBOEMY
3I0POBbIO  (3I0POBOE MHUTaHUE, COATAHCHUPOBAHHBINA PEXUM 3aHATUH M OTIbIXA,
peryispHas (Qusnueckas aKTUBHOCTH); (DU3WUYECKOTO COBEPIICHCTBOBAHMS, MpU
3aHATHUSIX CIIOPTUBHO-0310POBUTEIBHOM AESTEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TpPYAY, OCO3HAHHEM LIEHHOCTH TPYIOJIIOOUS; HHTEPECOM K
pasznuyHbIM cpepaM MpOoPECCUOHATIBHON ESITENIbHOCTH, CBA3aHHBIM C MAaTEMAaTUKON U
e MPUJIOKEHUSIMU, YMEHUEM COBEPILATh OCO3HAHHBIN BBIOOp Oyayiel npodeccuu u
pealin30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IUIaHbI; TOTOBHOCTHIO U CIIOCOOHOCTHIO K
MaTeMaTHYeCKOMY 00pa30BaHUIO U CaMO0Opa30BaHUIO Ha MPOTSXKEHUH BCEH YKU3HU;
TOTOBHOCTBIO K aKTUBHOMY YYacTHI0O B  pEIICHHMM MPAKTUYECKUX  3a]ad
MaTEeMaTUYECKON HAIIPABICHHOCTH.

IKOJOrHYeCKOe BOCIIMTAHUE:

C(OPMHPOBAHHOCTHIO  AKOJOTHYECKON  KYyJIbTYpbl, TIOHUMAHUEM  BIIHSHUS
COLIMAJIBHO-D)KOHOMHYECKUX IMPOLIECCOB HA COCTOSHHUE MPUPOJHOM M COLMAIBHON
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Cpellbl, OCO3HAaHUEM TJI00aJBLHOTO XapakTepa JKOJOTUYECKUX MpOoOeM; OpueHTaluen
Ha MPUMEHEHUE MaTeMaTUYECKUX 3HAHUN JUIs PEIICHUs 3a/1a4 B 00JaCTU OKPYXKaroIIeH
Ccpenbl, IUIAHWUPOBAHMUS IIOCTYNKOB M OLEHKHM HX BO3MOXHBIX IIOCIEICTBUM IJIS
OKPYKaOLIEH CPEeIbl.

IleHHOCTH HAYYHOI'0 IO3HAHMA:

c(OPMHPOBAHHOCTBIO  MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKU U OOILIECTBEHHOW MPAKTHKH, IOHUMAaHHEM MaTEMaTUYECKON
HAyKH Kak c(epbl 4eTOBEUYECKON ACSITENbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAYUMOCTHU
JUIS Pa3sBUTUS LMBWIM3ALKUU; OBJAJCHUEM SI3bIKOM MATEMAaTUKA U MaTEMAaTHYECKON
KYJIbTYPOU KaK CPEICTBOM IO3HAHUS MUPA; TOTOBHOCTHIO OCYIIECTBIIATH IPOEKTHYIO U
HCCIIE0BATENBCKYIO AEATEIBHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHble Pe3yJIbTaThl OCBOCHMSI MPOrpaMMbl y4eOHOTO TIpenMeTa
«MaTtemaTHKa» XapaKTepU3yIOTCs OBJIAJICHUEM YHUBEPCAIBHBIMU HO3HABAM ETbHBIMU
O0elcmeusamMu, YHUBEPCAIbHLIMU KOMMYHUKAMUBHBIMU OeUCMBUSMU, VHUBEPCATIbHbIMU
Dpe2yNIAMUBHBIMU OetiCMBUAMU.

1) Yuueepcanvnovie nosnasamenwvhwile oeticmsus, obecneuusarom Gopmuposamue
0a306bIX KOSHUMUBHBIX NPOYEccos ooyuaruuxci (0c6oeHue Memooo8 MNO3HAHUS
OKpYJfcarowieco  Mupa, npuMeHeHue JO02UYEeCKUX, Ucciedo8amenbCKux onepayull,
YMeHuti pabomams ¢ uHpopmayuei).

ba3oBble 1ornyeckue aefcTBus:

*BBISIBJISITh U XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKUH MAaTEeMaTHUYECKUX
OOBEKTOB, TIOHATHW, OTHOIICHWHA MEXKIYy TOHATHAMH; (HOPMYIHPOBATH
ONpeAeNeHUs]  TOHSTHI;  YCTAaHABIMBATh  CYHICCTBEHHBIH  MPHU3HAK
KJaccu(uKanuy, OCHOBAHHS i OOOOIIEHUS W CpaBHEHUSA, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

¢ BOCTIPUHUMATb, bopMyIMpOBAThH u peoOpa3oBLIBAThH CYXKJICHUS:
YTBEPAUTEIbHBIE ¥ OTpHUIATEIbHBIC, CAWHUYHBIC, YAaCTHBIE U 0O0IIHe;
YCIIOBHBIE;

e BLISIBJISITh MAaTEMaTUYECKHME 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTHUBOPEUHUS B
dakTax, TaHHBIX, HAOTIOJCHUSX U YTBEPKICHUAX; MPEIaraTb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U POTUBOPEYU;

eJleNIaTh BBIBOJBI C HCIIOJB30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHHUH, YMO3AKITIOUEHUH TI0 aHAJIOTHH;

e IPOBOJINTH CAMOCTOSTENILHO J[0KA3aTelIbCTBA MAaTEMAaTUYECKUX YTBEPIKICHHM
(mpsiMble W OT TPOTHMBHOTO), BBICTPAWBATh APTYMEHTAIIMIO, TPUBOIUTH
IpUMEPBl M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC CYXKICHHS U
BBIBOJIBL;

e BRIOMpATh CIIOCO0 perieHus yueOHo# 3aa4u (CpaBHUBATh HECKOJILKO BApUAHTOB
pelieHusi, BBHIOMpATh HaumOoJee MOAXOMAMIMM C Y4ETOM CaMOCTOSITENIbHO
BEIJICIICHHBIX KPUTEPHUEB).
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Ba3oBnle ucciienoBarejabcKue 1eHCTBUA:

*HICMIOJB30BATh BONPOCHl KAaK MCCIENI0BAaTEIbCKHU WHCTPYMEHT IO3HAHUS;
dbopMynupoBaTh  BOMPOCH, (UKCHUPYIOIIME MPOTUBOpEUYUE, MpodIeMy,
yCTaHaBJIMBATh HCKOMOE U JJaHHOE, (HOPMHUPOBATh TUIIOTE3Y, APTYMEHTHPOBATh
CBOIO MO3MIINI0, MHEHUE;

* [IPOBOJUTH CAMOCTOSITEJIHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, MCCIEA0BAHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKoro 00bheKTa, sIBJICHHUS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIy 0ObEKTaMHU, SIBICHUSMU, IPOLECCAMU;

* CaMOCTOATEIBHO (OPMYJIMPOBaTh OOOOIIEHHS M BBIBOJBI IO pe3yjibTaTaMm
IPOBEAEHHOIO HAONIO/IEHUS, UCCIEJOBAHMsI, OLEHUBATh JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

¢ IPOTHO3MPOBATh BO3MOXXHOE PpAa3BUTHE TpoLecca, a TakKe BBbIIBUIaTh
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanueii:

*BBISBIIATh ACPUUUTHI MHPOpPMAIMH, JAaHHBIX, HEOOXOJMMBIX Ui OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a]1a4H;

¢ BBIOMpaTh MH(POPMALMIO W3 HCTOYHHMKOB PA3JIMYHBIX THIIOB, aHAJIU3UPOBATH,
CUCTEMAaTHU3UpPOBaTh U UHTEPNPETUPOBATH MH(OPMALMIO PA3IUYHBIX BUJIOB U
(dbopM npeacTaBIeHNUS;

e CTPYKTYpUpOBaTh HH(OpPMALMIO, NPEICTaBIsATh €€ B pa3IUuHbIX (opMax,
WJUTIOCTPUPOBATh TpaUueCcKH;

* OLICHUBATh HAJIEKHOCTh HHPOPMALIUU N0 CAMOCTOSATENBHO C(HOPMYITUPOBAHHBIM

KPUTCPHUSIM.
2) Vuusepcanvhvie = KoMMyHukamueHnwvle  Oelicmeus,  obecnedusaom
chopMUPOBAHHOCIb COYUATILHBIX HABBIKOS 00YUAIOUWUXCHL.
Oomenue:

e BOCIIPUHUMATh U (POPMYJUPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PECHHS B
YCTHBIX U IMUCbMEHHBIX TEKCTAX, 1aBaTh MTOSCHEHUS 110 XOAY PELICHUS 3aJa4u,
KOMMEHTUPOBATH MOJIYYCHHBIN PE3YyJIbTaT;

*B XO0/ic OOCYXIEHHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
mpoOJIeMBbl, perraeMoi 3agadv, BBICKA3BIBATh HJICH, HAIICJICHHBIE Ha IOWCK
PELICHUS; COMOCTABIATh CBOM CYXKJICHUS C CYKICHUAMU APYTUX YYACTHHUKOB
nuanora, OOHapYyKMBaTh PAa3IMUMEe U CXOJICTBO MO3UIIHIA; B KOPPEKTHOU (popMme
(bopMyIMpOBaTHh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

e IPECTABJIATh PE3YJIbTAThl PEIICHUS 3aJaud, SKCIIEPUMEHTA, HCCIEIO0BAHUSA,
MPOEKTa; CaMOCTOATEIHLHO BhIOMpaTh (hopMaT BBICTYIUICHUS C y4E€TOM 3a/a4
MPE3EHTAIlUU U 0COOEHHOCTEH ayIUTOPHH.

CorpyaHu4ecTBo:

e[IOHMMAaTh W UCIOJb30BaTh NPEUMYILIECTBA KOMAHIHOW WM WHAWBHAYAIBHOUN
paboThl TpU pelIeHUH YYeOHBIX 3ajay; NPUHUMATh IeJb COBMECTHOMU
NEATeTbHOCTH,  IUIAHUPOBATh  OPraHU3AlMI0  COBMECTHOM  paloThI,



-3-
pacnpenenaTs BUabl padoT, 10rOBapUBaThCs, 00CYXKAaTh IPOLIECC U PE3YIIbTaT
paboThl; 000011aTh MHEHHSI HECKOJIBKUX JIFOCH;

e y4acTBOBAaTh B TPYNIOBBIX (opMax padboTel (0OCYyXIeHUs, oOMEH MHEHHH,
«MO3rOBbIE INTYPMBl» U HHBIE); BBINOJHATH CBOK 4YacTb palbOTHl U
KOOPAMHUPOBATh CBOU JEHCTBUS C JAPYTMMHU WIEHAMU KOMaHJbl; OLIEHHWBATh
KayecTBO  CBOEro  BKJIaJAa B  OOWMH  NOPOAYKT MO  KPUTEPHSIM,
c(OopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vnusepcanvuvie pecynamuensie Oeiicmeus, obecneuugarom @Gopmuposaniue

CMBICNI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCTIU.

Camoopranusanus:

* COCTABJISITH IJIaH, aJITOPUTM PELICHUS 3a7a4H, BBIOUPATh CIOCOO PEIICHUS C
y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopMaIuu.

CaMOKOHTPOJIb:

*BJIQJICTh HAaBBIKAMU IMO3HABATEIbHON pe(IEKCUM KaK OCO3HAHUS COBEPIIAEMbIX
JEHCTBUIM U MBICTUTENBHBIX IPOLECCOB, UX PE3YJIbTATOB; BIAAETh CIOCOOAMU
CaMONPOBEPKHU, CAMOKOHTPOJIL  Mpolecca M pe3yjbrata  penieHUs
MaTeMaTUYECKOM 3a4a4u;

e [IPE/IBUJIETh TPYJHOCTH, KOTOpPbIE MOTYT BO3HMKHYThb IpU PEIICHUU 3a/ayH,
BHOCUTb KOPPEKTUBbI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB,
JaHHBIX, HAWJEHHBIX OIIUOOK, BBISIBIICHHBIX TPYIHOCTEH;

* OI[CHMBATh COOTBETCTBUE pPe3yJbTaTa IEM U YCIOBUSAM, OOBSCHATH MPUYUHBEI
JOCTHKCHHSI WM HEAOCTI)KCHUS Pe3yJbTaTOB JEATEIBHOCTH, HAXOIUTh
OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

11 KIIACC

OmnepupoBaTh MOHATUSIMHU: LWIMHAPUYECKAs TOBEPXHOCTh, OOpa3yrolue
WIMHIPUYECKON MOBEPXHOCTH; LMIMHJIpP; KOHUYECKas MOBEPXHOCTh, OOpa3yroliue
KOHUYECKON OBEPXHOCTH, KOHYC; C(hepuyecKasi HOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIWHIP, KOHYC, cdepa u map).

OOBIICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepbl U MIOCKOCTH.

OnepupoBaTh MNOHATHSAMH: IHAPOBOW CETMEHT, OCHOBAHHME CErMEHTA, BBICOTA
CEerMEHTa; IIApOBOM CIJIOM, OCHOBAaHUE IIAPOBOr0 CJOSl, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Boruucnsats 00bEMBI U TIJIOMIAM TOBEPXHOCTEN TeN BpallleHMs], FEOMETPUUECKHUX
TeJ C MPUMEHEeHUEM (PopMyIL.

OmnepupoBaTh MOHATUSMU: MHOTOTPAaHHUK, BIHCAHHBIA B chepy U ONUCAHHBIN
okoJ10 cepsl; chepa, BIUCaHHAS B MHOTOTPAHHUK WJIM TEJIO BPALLCHUS.
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BbIYUCHIATE COOTHOIIEHUSI MEXIy IUJIOIMAIIMU TOBEPXHOCTEH U 0O0OBEMaMu
MOTO0HBIX TE.

N300pakath wu3ydaeMble QUTYPBI OT PYKH M C TPUMEHEHHEM IIPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbIMONHATE (BBIHOCHBIE) IJIOCKHME YEPTEXKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, WMHTEPIPETHPOBATh W  MPeoOpa3oBbIBaTh  WHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (PHUTypax, NPENCTaBICHHYI0 Ha YepTekax M
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BpInonHATh AEUCTBUA CHOXKEHUSI BEKTOPOB, BBIYMTAHHUSI BEKTOPOB U YMHOKEHHUS
BEKTOpa Ha YKCJIO, OOBSICHSATh, KAKUMHU CBOMCTBAMHU OHU 00JIaJ1at0T.

[IpuMeHSTh NpaBUiIO Napasuieenuneaa.

OnepupoBaTh MOHATHSMU: JE€KapTOBbl KOOPAWHATHI B MPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXAY BEKTOPaAMHU,
CKQJISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILUIAHAPHBIE BEKTOPHI.

Haxomutes cymMy BEKTOPOB M IPOU3BEJICHUE BEKTOpPA HA YHUCIO, YrOJ MEXIY
BEKTOpaMH, CKaJsIpHOE MNPOU3BEIACHUE, PpACKIAAbIBATh  BEKTOp 1O  JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpuMeHsaTh TeOMeTpUUEeCKUE (DAKThI JJIS PEUICHUS CTEPEOMETPUUYECKUX 3ajad,
MPEAINOIAaraloMXx HECKOJBKO IIAroB PEUICHMS, €CJIM YCIOBUS MPUMEHEHUS 3aJaHbl B
sBHOMU (popme.

Pemate mnpocTedine reoMEeTpUYECKHE 3aJaud Ha IPUMEHEHUE BEKTOPHO-
KOOPJUHATHOT'O METO/A.

PemaTte 3agaum Ha J0KAa3aTENBCTBO MATEMATUUECKUX OTHOIIEHUM M HAXOXKICHUE
r€OMETPUYECKUX BEIWYUH MO oOpaslaM WIM ajJropuTMaMm, MPUMEHsSI H3BECTHBIC
METO/IbI DU PELICHUN CTAaHAAPTHBIX MAaTEMAaTUUYECKUX 3a/1a4.

[IpumeHATs  OPOCTEHMIIWE  MPOrpaMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTH MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U KU3HH,
pacro3HaBaTh NPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHATP TONYYEHHBIE 3HAHUA HA TMPAKTUKE: AaHAJIU3UPOBATH pEalIbHbIC
CUTyallul W TPUMEHITh M3YYCHHBIE TMOHATHUS B IPOLECCE TNOUCKA PEIICHUS
MaTeMaTH4eCKu CPOPMYJIUPOBAHHONW MPOOJIEMBI, MOJEIUPOBATh pPealbHbIC CUTYyaIluu
Ha $3bIKE TEOMETPUU, HCCIEAOBATH IOCTPOCHHBIE MOJIEIU C HCIOJIb30BAHUEM
T€OMETPUYECKUX TIOHATHA W TEOpeM, ammapara ajareOphl; pemiarh MPaAKTUYECKHe
3a71a4M, CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEIIUYHH.
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TPEBOBAHMUS K YPOBHIO
HOAI'OTOBKMU BbIITYCKHHUKOB

Bpe3lebmame UBYUCHUA MamMeMamuKu Ha oazoeom ypoene y4eHUK 00.J1)iCeH

3HATH/TMIOHUMATH

3HAYCHUE MAaTEeMaTUYECKOW HAYKH JJIsl PEIICHUs 3a7a4, BOZHUKAIOIIUX B TCOPUU U
MpaKkTUKe, IIHUPOTYy M B TO K€ BpeMsS OIPAHHMYCHHOCTh IPUMEHCHHS
MaTeMaTHYECKUX METOJOB K aHaJM3y W MCCIICJIOBAHUIO MPOIECCOB U SBJICHUN B
MIPUPOJIC U OOIIIECTBE;

3HAYEHHE NPAKTUKH MW BOIMPOCOB, BO3HUKAIOIIMX B CAMOM MaTEMaTHUKE JJIs
dbopMHUpPOBaHUS M PA3BUTHSI MATEMATUIECKON HAYKU; UCTOPUIO PA3BUTHS MMOHATUS
YHCIIA, CO3JaHHS MATEMATHYECKOTrO aHAIN3da, BO3HUKHOBEHUS W PA3BUTHUSA
F€OMETPHH;

YHUBEPCAIbHBIM XapakTep 3aKOHOB JIOTUKHM MaTEMaTUYECKUX PacCyKIACHUM, UX
MPUMEHUMOCTh BO BCEX 00JIACTIX UYEIOBEUECKOM e TEILHOCTH;

I'EOMETPUA

yMeThb

PaCIIO3HaBaATh HAa YCPTCIKAX WU MOACILIX ITPOCTPAHCTBCHHBIC (bOpMI)I; COOTHOCHUTD
TPCXMCPHEIC OOBEKTHI C MX OIINCaHUAMU, I/1306pa}i(€HI/I}IMI/I;

OIINCBIBATb B3aMMHOC PACIIOJOKCHHUC IIPAMBIX H IUIOCKOCTEH B IMPOCTPAaHCTBC,
apzymernmupoeanib ceou cyafcdeﬂuﬂ 00 dmom PAacnonodceruu,

aHANIM3UPOBaTh B MPOCTEHIIMX CIy4yasX B3aHMMHOE PacCHoJIOXKEHUE OOBEKTOB B
MPOCTPAHCTRBE;

I/I306pa)I(aTI> OCHOBHBIC MHOTI'OI'PaHHUKH W KPYIJIBIC TCJIA,; BBIIIOJHATE YCPTCIKH 110
YCJIOBHAM 3a1a4;

cmpoums npocmetiuiue cevenus Kyoa, npusmvl, RUPAmMuobl,

peliaTh TUIAHUMETPUUYECKUE W MPOCTEUIINE CTEPEOMETPUUECKUE 3aJadyd Ha
Hax0XXJICHUE TEOMETPUUECKUX BETUYUH (IJIUH, YIJIOB, IUTONIaAei, 00bEMOB);

WCIIOJB30BaTh TPH PEIICHUH CTEPEOMETPUYCCKHX 3aJlad ITUTAaHUMETPUUCCKHE
(haKThl 1 METO/IBI;

IMPOBOJUTDL JOKA3ATCIIBHBIC PACCYKIACHHUA B XOJAC PCIICHMA 3a/1a4;

HCIIOJIB30BaATh npuoﬁpeTeHHme SHAHUA MW YMCHHUS B HpaKTI/I‘IECKOﬁ
ACATECJIBbHOCTH U HOBCCI[HCBHOﬁ KHU3HU JJIA:

uccie10BaHus (MOJETUPOBAHUS ) HECIIOKHBIX TPAKTUYECKUX CUTYaI[Ui Ha OCHOBE
U3Y4YEHHBIX (POPMYJ U CBOMCTB QUTyYp;

BBIYHCIICHUSI OOBEMOB M TUIONIAJICH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ TPH
pEIICHUH TPAKTUYECKUX 3a71ad, UCTIONB3Ys MPU HEOOXOAMMOCTH CIPABOYHUKHU U
BBIYHCIIUTEIBHBIE YCTPOUCTBA.

VYyeOHO-TEMATHUUYECKHUHA TLJIaH
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Ne Pa3zaen Kois1-BO wacoB
1 IToBTopenue kypca 10 knacca 4 yaca
2 MeToa KOOpAMHAT B MPOCTPAHCTBE 18 yac
3 [{unuunp, KOHyC, map. l4yac
4 OOBeMBI TEJI 28 uac
5 IToBTOpeHnue kKypca reomerTpuu 10- 44gac
11 1.

VY44eOHO-METOAUICCKUU KOMILICKT
Cnucok aureparypsl

1. T'eomerpust, 10—11: YVue6. mis obmeobpasoar. yupexnaenuii/ JI.C. AtaHacsH,
B.®. byry3os, C.b. Kagomues u np. — M.: [Ipocsenienue,

2. 3uB b.I'., Meitnep B.M. [lunaktuueckue maTepuaiibl o reomerpun s 11 ki —
M.: IIpocBemienue, 2012.

3. HayuHo-TeopeTrnueckuii © METOIUYECKUM KypHaT «MaTreMaTuka B IIKOJIE»

4. ExeHenenpHoe ydyeOHO-MeToaMueckoe rmpuioxkenne k razere «llepBoe
CeHTsI0ps» MareMaTtuka

5.KUM reomerpus 11 kimace M: IIpocemienue A.H.Pypykun

6. [Toypounsie mnanel ['eomerpus 11 kimace aBrop ['.1.KoBanesa

KanennapHo-temaTnuyeckoe NJIAHMPOBAHUE

YpokoB ceomempuu

(mpeamer)
Kiaccsr: 11 knacc
Kos-Bo yacos 3a roa;:
Bcero 68
B nepento 2 yaca
[11aHOBBIX KOHTPOJBHBIX PabOT: 5
11 kaacc I'eomerpus Koa-Bo | [lara
Tema qac.
IMoBTOopenne kypca 10 kiaacca 4
MeTo KOOPAUHAT B MPOCTPAHCTBE 18
1. KoopauHAThI TOYKH U KOOPAUHATHI BEKTOPA. !
1
[IpsiMoyroJibHasi cUCTEMa KOOPJMHAT B MPOCTPAHCTBE.
Koopaunatel BekTopa. 2
CBsi3b MEXKy KOOpJIMHATAMU BEKTOPOB M KOOpJIMHATaAMU Touek. | 1
IIpocreimme 3agaun B KOOpAMHATAX. 2
KontposbHas padora Ne 1 1
2. CkajasipHoe npousBe/ieHre BEKTOPOB. 4




VYroa Mexay BEKTOpaMHu .

CkansipHOE TIPOM3BEICHUE BEKTOPOB.

Brraucnenue YIJI0B MCKAY HPAMBIMH U IINIOCKOCTSAMMU.

Pemenue 3aa49 Ha IPHUMCHCHHUC CKAJLIPHOT'O IIPOU3BCACHHA

BCKTOPOB.

e i

3. /IBHKeHHE.

I{eHTpasIbHASE CHMMETPHSI .

OceBasi CHMMETpHS .

3epKaibHasi CAMMETPHS .

[TapannenbHpI NEPEHOC .

Pemenue 3agau.

KoutponbHas padota Ne2

AHanu3 KOHTPOJIBHOM pabOThI

R R P RPN

23-36

uauHap, KoHyc, map.

H
D

1.0naunap

[TonsiTue MUJINHAPA

[Tnomaas MOBEPXHOCTH LIMJIMH/IPA

2.Konyc

[TonsiTue koHyCa

[1nomans NOBEPXHOCTH KOHYCA

YceueHHbI KOHYC

3.Cdepa

Cdepa u map .YpaBaenue chepol

B3anMHoe pacriosioskeHue chepbl ¥ MIIOCKOCTH

KacarenpHast mockocTs K chepe

[Tnomans cheps

Pemenne 3amau.

Kontponbshas pabora Ne3

RiRR NRPRRINNRIRPRIAN P w

37-64

O0BeMBbI T

N

8

1.00beM npsIMOYT0J1bHOI'0 NapaJlJiesenunena.

[Tonsitue o6breMa. OObEM MPSIMOYTOIHLHOTO MapaJIIeNICIIUIIe 1A

2.00beM npsAMOii IPU3MbI U HWIHHAPA.

OO0beM npSIMON TTPU3MBI.

O0BeM UIMHIpa

N WOol|w w

3.00beM HAKJIOHHOM NMPU3MbI, MMPAMHU/IbI M KOHYCA.

-

2

Brruncnenne 00beMOB TeJ ¢ TOMOIIBIO HHTETpaja

O0beM HAKIOHHOW PHU3MBI

OO0beM nupaMuIbI.

Ob6beM KoHyca.

Pemenue 3anau.

KonTponbhas pabota Ned

RININWINIDN




4.00beM mapa v maomaab chepol

O0neM mapa.

OOBbeM IapOBOTO CErMEHTA.

OO0BeM IAPOBOTO CJIOS U IIAPOBOTO CEKTOPA.

[Tnomans chepsl.

Pemenue 3agau

KoHntposnbHas pabota Ne5

AHann3 KOHTPOJIbHON pabOTHI.

65-68

5. IToBTOopenue kypca reomerpuu 10-11 k1.
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