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AHHOTaUMA K padoyeil ITMCUUTNIHHBI

«AHATUTHYECKAS] TeOMeTPHs U aiaredpa»

VueOHass OUCLUMIUIMHA «AHAJIUTHYECKass reoMmeTpus u anredpa» paspaborana ans
cTyneHToB crnenuanbHocTu 24.05.07 CaMoneTo — U BEPTOJETOCTPOCHME CIEeLUATU3aLUN
«BepronerocrpoeHne» M BXOOUT B YUCIO AMCLMILIMH 0a30BOH dacTu Onoka | OUCHUTUTMHBI
yueOHOro mrana. JlucumruinHa peanmusyercss B | cemecTpe Ui CTYIEHTOB OYHOH (hOPMBI
oOy4eHusi, Ha 1 Kypce Ui CTYAEHTOB 3a04HON (HhOpMBI OOYUEHUS U CTYI€HTOB 3204YHOI (hOPMBI
oOyuenust (yckopeHHble cpoku oOyuenusi Ha O6aze CIIO). O0mas TpyaoeMKOCTb JUCLUTLTHHBI
coctaBisieT 144 yaca (4 3a4eTHBIX €UHHLBI), B TOM uucie 72/16/16 yacoB KOHTAaKTHOH paboThI
(36/8/8 uacoB — nekupOHHBIE 3aHsATHA, 36/8 /8 4yacoB — mpakTHueckue 3aHsATHs), 72/126/126
YaCOB Ha CaMOCTOSITENbHYIO paboTy cTymeHTa M m3ydeHO M 3aureHo 0/0/0 uaca. Onenka
pe3yJIbTaToB O0YYEHHUS — SK3aMeH.

JuciumiHa «AHaIUTHYECKas reoMeTpusi B anredpa» TECHO CBS3aHa M ONUPAETCsl Ha
KypC MaTeMaTHKH CpefHero (IOJHOro) odimero oOpasoBaHMs. 3HAHUSA M HABBIKH, TOJydaeMble
CTy[IEHTaMHU B DPE3yJIbTaTe M3yYeHHs AUCLMIUIMHBI, HEOOXOOMMBI ISl YCIIEIIHOTO OCBOEHUS
TaKHUX JUCLUIUINH, KaK:

MaTeMaTUUECKUI aHau3, NMpPUKJIAagHAas MaTeMaTHKa, METPOJOTWs, CTAaHAApTH3alus U
OCHOBbI ~ B3aMMO3aMEHSI€MOCTH; KOHCTPYKLIMH  JIETATeJNbHBIX  alIapaTroB, IMPOYHOCThb
KOHCTPYKLUI, OCHOBBI TEXHOJIOTMH IPOU3BOJICTBA JIETATENIbHBIX ANIMAPATOB; KOHCTPYHUPOBAHHUE
arperaToB JIETATENIbHBIX aIapaToB, IPOSKTUPOBAHNE CAMOJIETOB U BEPTOJIETOB; CepTH(HUKALIMS
ABHALIMOHHON TEXHUKH, YINPaBJICHHE Ka4eCTBOM B aBHACTPOCHUH, MWCIBITAHHE CHUCTEM
CaMOJIETOB (BEPTOJIETOB).

Ilenssmu ocBOeHHUS! y4eOHOM AMCLMIUIMHBI «AHAJIUTHYECKAas IeoMeTpusi W anredpay
SIBJISIIOTCS] O3HAKOMJIEHHE C OCHOBHBIMU HOHSTUSAMH aIreOpbl U T€OMETPHH, OCBOSHHE METOIOB U
crocoboB perieHust ajareOpandecKux W TeOMETPUUECKUX 3a7ad, Pa3BHTHE JIOTHYECKOTO H
QITOPUTMHYECKOTO MBIIIJICHUS], OBJIaJJleHHNe OCHOBHBIMU METOJAMU HCCIIEAOBAHUS M PELICHUS
MaTeMaTHUECKHX 3a/ad, BbIPAaOOTKA YMEHHsI CaMOCTOSITEIbHO PACHIUPSITE MaTeMaTHUECKHe
3HAHMS U IPOBOAMTH IIOCTAHOBKY M MaTEMATHUECKUH aHAIHN3 MIPUKIIAHBIX 3a/1a4.

3agavaMy TUCHUIUINHBI K AHATUTHYECKAsk TEOMETPUsI U anredpay SIBISIOTCS:

- o0yueHue CTyJeHTOB MeTo/1aM ajreOpbl U TeOMETPUH, HEOOXOAUMBIX UM IIPH U3Y4YEHUH
OCTAJIbHBIX KYPCOB,;

- IPUBUTHE CTYJICHTaM HaBBIKOB HCCIIEIOBAHUS C HCIIOJIb30BAHIEM METOIOB areOpsl;

- O6y‘—ICHI/IC CTYACHTOB ME€TOAAM JIOTUYECKU CTPOTOro NOCTPOCHUA NOKA3aTECIbCTB,



- (opmMHpOBaHHE HABBIKOB U YMEHHUIl, HEOOXOAUMBIX MPU MPAKTUYECKOM MPHUMEHEHHU
MaTeMaTHYeCKUX HIeH M METOJOB [UIsl aHaiW3a U MOZAEIUPOBAHUS CIOXKHBIX CHCTEM,
MPOLIECCOB, SIBJICHHM, [JIsi MMOUCKA ONTHUMAIBHBIX PEIICHHI M BbIOOpa HAWIYYIIHX CIIOCOOOB
peanu3ayy.

B pesynbrare OCBOEHHs MaHHOW IUCLHMIUIMHBI O0ECHEYMBACTCSl JOCTHIKEHHE LieNei
OCHOBHO# 00pa3oBaTeNpHOI MNpPOrpaMMbl MPUOOPETEHHbIE 3HAHHS, YMEHHsS U HAaBbIKU
MO3BOJISIFOT MMOATOTOBUTDH BBITYCKHHUKA K HAYYHO-HCCIIEIOBATEIbCKON AESTENbHOCTU B 00JacTH
MPHUKJIAHON MaTeMaTUKU 1 HH)OPMATHKH, K IPOEKTHOMN U MPOH3BOACTBEHHO-TEXHOJIOTHYECKON
NEATeNIbHOCTH B OOJACTH CO3JaHMSI COBPEMEHHBIX CHCTeM 00paboTrku uH(popMarmy,
OPraHU3aLUOHHO-YIPABICHYECKON eSITeIbHOCTH.

B pesynprare wu3ydeHHs MAHHOH JUCLUIUIMHBL Yy oOy4arommxcs (HOpPMHUPYIOTCS
crenyroupe OOLIeKyJbTypHbIe, oOenpodeccrHoHaNbHble, MPOo(ecCHOHATbHBIE KOMIIETEHIIMN

(371eMeHTBI KOMIIETEHIIHIA).

Koa u popmynupoBka Jranbl (OPMHPOBAHHS KOMIIETEHI[HH
KOMIETEHLIHH

OCHOBHBIC aIrc¢OPanICCKUX CTPYKTYP, BEKTOPHBIX
MPOCTPAHCTB, JHUHCHHBIX OTOOPAKCHHUI;, aHATUTHICCKOM

OK-1- ciocoGHOCTS BIAACTH 3HaeT
KyJIBTYPOil MBILLICHHS, reoMeTpuH, AU HepeHIHATBHON FeOMETPHUH KPHUBBIX
060061Wwarp, BOCIIPUHUMATH U TIOBCPXHOCTCH
AQHATM3UPOBATh HHPOPMALIHIO, v UCIIONIb30BATh MATCMATHICCKHUE METOAbI U MOJCIH B
MEeT
CTaBHTH LICIH H BHIOUPATH Iy TH TEXHUYCCKHX MPHUITOKCHHUSIX
HX AOCTIDKCHHAL. HABBIKAMH PEIICHHUS 3329 TMHEHHOM anreOpsl U
Bnageer .
AHAIUTHYCCKOM TCOMETPHU
OCHOBHBIC AIr¢OpanIecKue CTPYKTYPhI, BEKTOPHBIC
OCTpPAHCTBA, TINHECHHBIC OTOOPAKCHUS,;
3uacT poCTp > p ;

OK-7  Bnanenue KybTypoii AQHAJIUTUYCCKON reoMeTpry, auddepeHHaTbHON

MBILIJICHHUS, CIT HOCTBIO K N
JISHHA, GIIOCOGHOCTLED TEOMETPHHU KPHUBBIX MMOBEPXHOCTEH

000OIICHHUIO, aHATTH3Y,

KPUTHYECKOMY OCMBICIICHHIO, Vaeer HCIIOJIB30BaTh MATCMATHICCKUC MCTOABI U MOAC/IN B
CHCTCMAaTHU3AIIUHA, TCXHUICCKUX MPHUITOXKCHHUAX

IPOTHOZHPOBAHHUIO, IOCTAHOBKE

N 9 KYJIbTYPOH MBILIJICHUS, CIIOCOOHOCTBIO K 000OILIECHUIO,
1e7ICH B BBIOOPY IyTEH HX

AHATU3Y, KPUTHICCKOMY OCMBICJICHHUIO,

JOCTHKEHHS Brageer
CHCTEMAaTH3aLUH, TPOTHOZUPOBAHHIO, IIOCTAHOBKE
1e7ICH B BBIOOPY MyTEH MX JOCTIDKCHHS
HOHATHE 00 AITOPUTMHUICCKOH

3HacT Pa3pEIINMOCTH/HEPA3PCITUMOCTH AIT¢OPANICCKIX

IIK-1 roToBHOCTB K PEIICHUIO poGem.

CITOKHBIX MH)KCHEPHBIX 33134 C

UCTIOIb30BaHUEM Oa3bl 3HAHUH NPUMCHATE M3YICHHBIC aJITOPUTMBIL; peIIaTh

MaTEMATUICCKUX U VYmeer KTACCHYECKHUE 3a1a91 KOMITBIOTCPHOH anreOpsl,

CCTCCTBCHHOHAY THBIX PACCMOTPEHHBIE B MPOLECCE U3YUCHHS KypCa,

JUCITUIUTHAH (MOIYJICH)
CIIOCOOHOCTBIO HAXOAUTh, AaHATTH3UPOBATD,

PCAIU30BBIBATD MIPOrPpaMMHO U UCIIOJIb30BATh Ha

Bnageer




MPAKTHUKEC MaTCMaTUICCKUC aJITOPUTMBI, B TOM YHUCJIC C
NPUMCHCHUCM COBPCMCHHBIX BBIYMHCIUTC/IBHBIX CUCTEM

HIOHSTHE 00 AITOPUTMUYECKOH
3HacT Pa3pEIINMOCTH/HEPA3PEIIUMOCTH anrcOpanIecKux

I1K-2 BnaneHne HaBBIKAMH nmpobeM;
HOJTy4aTh, COOMPATH,
CHCTEMATH3HPOBATH | PHUMCHSITh U3YUICHHBIC AIITOPUTMBI; pemars
TIPOBOUTD AHAJIHM3 UCXOTHOH VYmeer KJIACCHUCCKUC  3aJadyd  KOMIBIOTCPHOW  anreOpsl,
uH(popMarum 11 pazpaboTku PAcCMOTPEHHBIC B MPOLECCE U3YUCHHS KypCa;
HPOCKTOB JICTATEIbHBIX

CHOCOOHOCTBIO HAXOJHUTb, QHAITM3UPOBATH,

anrmnaparoB U UX CUCTEM
B PCaIn30BBIBATE INPOTPAMMHO W HCIIOJIB30BaTh Ha

JIaaccT
MPAKTUKEC MaTCMATUYCCKUC AJITOPUTMBI, B TOM YHCIIC C

NPUMCHCHUCM COBPCMCHHBIX BBIYMHCIUTC/IBHBIX CUCTEM

Jns  GopMupoBaHUS  BbIIEYKA3aHHBIX KOMIIETEHUMH B  paMKax  AUCLIMIUIMHBI
«AHanuTHYeCKass TeOMeTpHs W anredpa» MNPUMEHSFOTCS CJICAYIOIIHEe METOAbl aKTHBHOIO/
MHTEPAKTUBHOTO OO0yueHus: mnpoOiemMHOoe oOydeHue, mucKyccusi, (poHTaibHas pabora

rpynmnosast paboTa.




I. CTPYKTYPA U COJAEPKAHUE TEOPETHUYECKON YACTHU KYPCA

Tema 1. «Onpenesmrenn» (1/1 uac).

Onpenenurenn BTOPOrO W TPEThero mnopsakoB. [IpaBuna BbIYHCICHUS
OMpENEUTENA TPEThero nopsaka. Onpeaenurenu »-ro nopsaka. [lonarue muHopa
U areOpanyeckoro AonojiHeHud. TpaHcnoHupoBaHue omnpexaenurtens. CBoilcTBa
onpenenutened. EnuHWYHBIE, AUMAroOHaJIbHBIC, TPEYTOJbHbIE ONPEACIIUTEIN.
Teopema Jlammaca. MeToapl BBIYMCIICHHS OMNpeAeauTenci (METOA TMOHUKEHUs
nopsJiKa, METOJ PUBEACHUS K TPEYTOJILHOMY BUJTY ).

Tema 2. «MaTpuus» (1/1 uac.).

KBagpatHas, enuHW4Hass, JWaroHajgbHas, CKaJiApHAsA,  BBIPOXKIACHHAS
(HEBBIpOXK/ICHHAs)) MaTpulibl. TpaHcnoHMpOBaHWE MaTpHlbl. Marpuna-cTpoka,
MaTpuia-cTonbell, HyJieBas MaTpuia. JIMHeHHbIe onepai: YMHOKEHUE MaTPHILIbI
HA YKMCJIO W ciokeHue wmarpull. CBOWCTBA JMHEHWHBIX OMNepanuil. YMHOXKECHHE
MaTpHII, CBOWCTBA YMHOXEHUS MATPULL.

Tema 3. «OopaTHas maTpunay» (2/0 uac.).

OnemMeHTapHble  MpeoOpa3OBaHUsI ~ MATPULBI. OOparHas ~ marpuua.
HeoOxoaumMoe W [1OCTaTOYHOE YCJIOBUE CYIIECTBOBAHMS OOpPAaTHON MaTPHIBI.
Teopema 0 €IUHCTBEHHOCTH MATPHIIbI, 0OpaTHOW MaHHOW. MeToabpl HaXOXKIECHUS
oOpaTHOM MaTpullbl (METOA MPUCOSAVMHEHHOM MATPHIIBI, METOJ JIEMEHTAPHBIX
npeoOpazopanuii). Panr wmarpunpl. [loHsTue ©06a3uCHOr0O MHUHOpPA MAaTPHIIBI.
Paznuunbie  crmocoObl HAXOXKIEHUWE PpaHra MaTpullbl. METOJ OKAMMIIAIOIINX
MUHOPOB, TIPUBEACHUE MATpPULLI K TpPaNeUMEeBUAHOW (CTymeHUarod) u
JUATOHAJILHOM (hopMe ¢ TTOMOIIBIO AJIEMEHTAPHBIX MPEe0Opa30BaHUIA.

Tema 4. «Cucrema JIMHEHHBIX aJredpanyeckux ypasHeHuin» (2/1 uac.).

Cucrema nuHelHbx anreOpanyeckux ypaBHeHuit (CJIAY). OcHoBHBbIE
nousatus. Pemenne CIIAY. DOxkBuBaneHTHbIE (PAaBHOCUJIBHBIE) CHUCTEMBI
ypaBHeHHH. OmnpeaeneHHble U HEONPEEICHHbBIE, COBMECTHBIE U HECOBMECTHBIC
CJIAY. TIlpencrasnenue CJIAY B wmarpuunoit ¢dopme. MaTtpudnbiii crnocob
pemiennss CJIAY. Pemenune matpuuHoro ypasHeHus. [IpaBuno Kpamepa s

PELICHHS CUCTEM n JIMHEWHBIX YPABHEHUH C n HEM3BECTHBIMU (TEOPEMA).
2



Tema 5. «Metoa I'aycca. Ognopoanas CJIAY. JluneiiHbie omnepaTopbi»
(2/0 uac.).

Meroa 'aycca A CUCTEMBl n JIMHEWHBIX YPAaBHEHHWH C n HEU3BECTHBIMH.
Cucrema mIJIMHEWHBIX YPAaBHEHUW C »n HEM3BECTHBIMU, OA3UCHBIE W CBOOOIHBIE
HeusBecTHbIEe (nepemenHbie). O6miee u yactHoe pemenus CJIAY. OmHopoaHbie
CUCTEMBI JIMTHEHHBIX YpaBHEHUH U uX perieHus. OCHOBHbBIE CBOWCTBA OJTHOPOIHOM
cucrembl. OynmamentanbHas cucrtema pemenuid (OCP) omnopomnoi CJIAY.
Uccnenoanne CJIAY Ha coBmectHOCTh. Teopema Kponekepa — Kanemnm.
Jluneiinpie mnpeoOpa3oBaHus (JIMHEHWHBIE omepaTophl). Matpuma JHHEHHOTO
oneparopa. CoOCTBEHHbIE 3HAYEHHUA MW COOCTBEHHBIC BEKTOPHI JIMHEHHOTO
npeoOpa3oBaHus.

Tema 6. «CucteMbl KOOPAHMHAT HA MJIOCKOCTH U B mpocTpaHcTBe» (2/0
Jac.).

[IpsiMOyToJibHBIE W TOJSPHBIE KOOPJAMHATHI HA TJIOCKOCTH. [IpsAMOYTOJIbHEIE,
MWIMHAPAYECKUE U cheprueckne KOOPAMHATHL B IpocTpancTse. [IpeoOpazoBanms
KOOPJMHAT Ha TUIOCKOCTH U B TPOCTPAHCTBE.

Tema 7. «Jn1eMeHTHI BeKTOPHOI ajaredpsi» (2/1 uac.).

CkanspHble W BEKTOPHbIE BEIWYMHBI.  BEKTOphl Ha TIJIOCKOCTH W B
npoctpaHcTBe. Paanyc-sekTop. OnpeaeneHue JIMHb (MOIYJiA) BEKTOPA; HYJIEBOU
BEKTOP; PaBHBIEC, TPOTUBOIOJIOKHBIC, KOJUJTMHEAPHBIE U KOMIUTAHAPHBIE BEKTOPHI.
JIuneliHbie onepanuy HaJl BEKTOPAMHU: CJIOKEHUE BEKTOPOB U YMHOKEHUE BEKTOPA
Ha uyuciao. CpoiicTBa JNMHEWHBIX onepauuid. [Ipoeknusa BekTOopa Ha OCh,
cocTapjsitolnias (KOMIIOHEHTA) BEKTOpAa Ha OCh, CBOMCTBA TMpoekimid. JIuHehHas
3aBHUCHUMOCTb BEKTOPOB. Y CJIOBUE KOMIUJIAHAPHOCTH BEKTOPOB.

Tema 8. «Koopaunatsl BekTopa» (2/0 gac.).

basuc Ha mnockocty u B mpoctpaHcTtBe. KoopamHarel Bektopa. Pasnoxkenue
BekTOpa mo 6azucy. JlekapToB MpAMOYTroJibHBIA 0a3uc. JInHelHble onepanun Hal
BEKTOpaMH B KoopAWHaTHOW ¢opme. Hampammsromme KOCHHYCHI BEKTOpA.

JleneHnne oTpe3ka B JTaHHOM OTHOIIIEHUH.



Tema 9. «Onepauuu Hag BekTopamm» (2/1 uac.).

CkansipHoe TPOU3BEICHHE BEKTOPOB U €ro CBOMCTBA. MDU3WYECKHUIN CMBICI
CKaJIsIpHOTO Mpou3BeeHusa. CKalApHOE MPOU3BEICHUE BEKTOPOB B KOOPAUHATHOM
dbopme. Kocunyc yriaa Mexay BEKTOpaMH. Y CIIOBHE KOJUTMHEAPHOCTA BEKTOPOB.
BektopHOoe mNpou3BeAEcHHWE BEKTOPOB W €ro CBoicTBa. ['eomerpuuecknii u
(u3HuecKnuii CMBICITBI BEKTOPHOTO TMpou3BeacHUA. CMEIIaHHOE TPOU3BEIACHHE
BEKTOPOB M €ro CBOMCTBA. [ €OMETPUYECKUI CMBICIT CMEIIAHHOTO MPOWU3BEICHHUS.
HeoOxoauMoe W [IOCTaTOYHOE YCJIOBHME KOMIUIAHAPHOCTH TPEX BEKTOPOB B
IIPOCTPAHCTBE.

Tema 10. «IIpsamas Ha mutockocT» (2/1 gac).

ONEMEHThl AHAJIMTHUYECKOW TE€OMETPUM Ha TUIOCKOCTH. MeToa KOOpJauHaT.
Jluaus Ha t1uiockocTH. (OCHOBHBIE 33Ja4M  AHAIMTUYECKOW T€OMETPUU Ha
mockocTH. [Ipsamas Ha mnockoctu. [loctpoenue npsamoi. [1oHATHS HOPMATBHOTO
Y HaIMpaBIIAIOLIEr0 BEKTOPOB MNpsMoi. HopMmanbHOE ypaBHEHME MPSAMOW M €ro
T€OMETPUUECKUN CMBICI. YPAaBHEHHE MPSAMOM, MPOXOAAIIECH yepe3 NTAHHYIO TOUKY
NEPNEHANKYJIAPHO 3aJaHHOMY HampasjieHuto. OOliee ypaBHEHHE MPAMOW U €ro
YACTHBIC CJIy4aW. YPaBHEHHE TMPSAMOW C YIJIOBBIM KOYPPHUIMEHTOM U €ro
Tr€OMETPUUECKUN CMBICII. YPAaBHEHHUE MPAMON B OTPE3KAX M €r0 F€OMETPUUYECKHUI
cmbicn. Kanonmueckoe ypaBHeHume npsamoil. [lapamerpuueckue ypaBHEHUSA
npsAMOM. YpaBHEHHE MPAMOU, NPOXOAALIEH Uepe3 IBE NAHHBIC TOUKU. Y PABHEHHE
OPSAMOM, MPOXOJAIIEH Yepe3 AJaHHYIO TOUKY B 3aJaHHOM HAMPABJICHUU. Y CIOBUSA
NapauIeIbHOCTH U MEPIECHANKYISAPHOCTH ABYX MPSAMBIX, 3aJaHHBIX YPABHEHUAMU
Cc yrioBeIMH KodhduimeHTamu. YTol MEXIy ABYMS TPSAMBIMH. Y CJIOBHS
NapajyIeIbHOCTA W TEPNEHAUKYJISAPHOCTH JBYX TMPSAMBIX, 3aJaHHBIX OOIIMMH
ypaBHEHUAMU. PaccToaHME OT TaHHOW TOYKH 10 IPSAMOM HA MIIOCKOCTH.

Tema 11. «Kpussbie BTOporo nopsiaka» (4/1 gac).

[lapameTpuueckie ypaBHEHHS KpPUBOM Ha IUIOCKOCTH. 3amedaTelibHbIe
kpuBble. [loctpoenne kpusbix. KpuBbie BTOporo mnopsaka. KanoHmueckoe
YPaBHEHHE OKPYKHOCTU. OJUIUIC, €r0 KAHOHMYECKOE YpaBHEHHE M CBOMCTBA.

HccnenoBarre ¢GopMbI 3JIIUIICAa TIO €ro ypaBHeHHIO. OKPY)KHOCTh KaK YaCTHBIH
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ciydait smnunca. Ilapamerpuueckue ypaBHeHua »siumnca. [ umepbona, ee
KaHOHUYECKOE ypaBHEHUE U cBoiicTBa. ComnpsbkenHas runepbona. HMccnenoBanue
dbopmel TumepOoibl. [lapamerpuueckue ypaBHeHmsi rurepOosel. [lapabona, ee
KaHOHWYECKOE ypaBHEHHE M cBoicTBa. MccmemoBanue dopmbl mapadonsl. O0miee
ypaBHEHHE KPUBOM BTOPOTO MOPSAKA M €ro MPUBEICHUE K KAHOHMYECKOMY BH]Y.
Krnaccudukanus KpuBsIX BTOPOTO MOPSIKA.

Tema 12. «Ilnockoctb» (4/1 yac.).

ONEeMEHThl aHAJTUTUYECKON T€OMETPUM B MPOCTPAHCTBE. MeToa KOOpauHAT B
npoctpaHcTBe. [LTOCKOCTh, HOpPMalibHBIM BEKTOpP IWIOCKOCTH. HopmanbHoe
YPaBHEHHE TUIOCKOCTH W €ro I'€OMETPUUYECKHH CMBICI. YPaBHEHHE IUIOCKOCTH,
OpOXOJAIed  4Yepe3  3aJaHHyK  TOUKYy, [MEPHEHAMKYJSIPHO  33/laHHOMY
HanpasyieHnio. O01ee YpaBHEHHE MJIOCKOCTH M €r0 YaCTHBIE CIydau. Y paBHEHHE
IUIOCKOCTU B OTPE3KaX W €ro reOMETPUUYECKHA CMBICI. YPaBHEHHWE IIOCKOCTH,
NPOXOJAIEH uepe3 TpU 3aJaHHBIE TOYKH. YTOJI MEXKAY JABYMA IUIOCKOCTAMH,
B3aMMHOE PACMOJI0KEHHUE ABYX MIIOCKOCTEH. PaccTosiHME OT TOUKH 10 MJIOCKOCTH.
B3aumHoe pacnosioxeHHe TpeX TUIOCKOCTEH B MPOCTPAHCTBE, CBA3b C PELICHUEM
CUCTEMBI TPEX JMHEHHBIX aNreOpanvyecKux YpaBHEHHH C TPEMs HEU3BECTHBIMH.
[TocTpoeHmne NIOCKOCTH.

Tema 13. «lIpsimast imHus B ipocTpancTse» (4/0 vac.).

BekropHoe ypaBHenue npsmoi. OOmue ypaBHeHus npsmoil. Kanonuueckue
ypaBHeHus npsaMoi. [lapamerpuueckue ypaBHEHHUS MPSMOWU. YPaBHEHUA NPIMOM,
NPOXOJAILIEH Yepe3 ABE JAHHBIE TOUKH. YTOJI MEXIY ABYMS MPSAMBIMH. Y CIIOBHS
NapajyIeIbHOCTA M NEPNEHAMKYJSAPHOCTH JABYX TMPSAMBIX B MPOCTPAHCTBE.
CkpemuBatoniuecs npsambie. HeoOxoaumMoe 1 10CTaTOUHOE YCIOBUE MEPECECUEHUS
HenapajUieibHbIX  npAMbIX. [IpuBeneHue oOmMMX  ypaBHEHUH TPSIMOH K
KaHOHWYecKoMy Buay. [Ipoekiusa mpsamMoil Ha MIOCKOCTh. YTOJ MEXAY NMPsIMOH U
IUIOCKOCTBIO. Y CJIOBHS MApaUIEbHOCTH W TEPNECHAUKYJIAPHOCTH TMPSAMON H
wiockoctu.  llepeceuenne mnpAMOW W TUIOCKOCTM B IPOCTPAHCTBE.

[IpuHaAIEKHOCTH MPAMOM MJIOCKOCTH.



Tema 14. «IloBepxnoctu (4/0 vac.)

[loBepXxHOCTH BTOPOr0 TMOpPAAKA W HMX KAHOHMYECKHUE YpaBHEHMS.
[loBepxHoctn  BpamieHusa. llunuuapuyeckne  noBepxHOCTH.  KoHWueckue
NOBEPXHOCTH.  MHUMBIE  TMOBEPXHOCTH.  Oimncoua. [ 'unepOosioumsl.
[TapaGonounsl. MeToa ceueHuit AJid UCCIIEIOBAHUSA U MOCTPOEHUSA MOBEPXHOCTEH
BTOpOoro mnopsaka. OOmiee ypaBHEHHE MOBEPXHOCTH BTOPOTO MOPSAKA U €ro
NPUBEACHUE K KAHOHUYECKOMY BH]TY.

Tema 15. «KommuiekcHblie uncia» (2/0 gac.).

OcHoBHbIe moOHATHA. Onepauuyd HaJl KOMIUIEKCHBIMHA YHCJIAMH. CIIOKEHUE
(BBIUMTAHUE), YMHOXKEHUE, neseHne. CBoiicTBa onepauuii. Moayibs KOMILIEKCHOTO
yuciia U ero cBoicTBa. CoOmpsiKeHHOE KOMIUIEKCHOE YHCJIO W €ro CBOMCTBA.
KomMrmiekcHas miIoCKOCTh, TEOMETPUUECKOE N300pAKEHNE KOMIUIEKCHOTO YHCTIa Ha
KOMIUIEKCHOH M1ockocTH. DOpMBI 3aMucyu KOMIUIEKCHOTO YUCIIa: airedpanyeckas,
TPUTOHOMETPHUUECKasA, TMOKa3aTejibHas (mpeacTaBieHue Oiiepa). [ledicTBus Han
KOMIUIEKCHBIMH ~ YHCJIaMH B TpUTOHOMETpHueckoit ¢dopme. OmpenencHue
KOMIUIEKCHON cTeneHu. PemeHne ypaBHEHMIT W CUCTEM YPaBHEHUH C
KOMIUTEKCHBIMU Kod(dummenTtamu. PemieHne HEpaBEeHCTB M CUCTEM HEPABEHCTB C
KOMIUTEKCHBIMU KO3 (UIIMEHTaMH, TOCTPOSHHE oO0jacTeld Ha KOMILIEKCHOM
IJIOCKOCTH. BoO3BeneHME KOMIUIEKCHOTO uuciia B creneHb. ®opmyna Myaspa.

H3Bneuenne KOpHS M3 KOMIUIEKCHOTO unciia. OCHOBHAsS TeopeMa ajareOphl.

II. CTPYKTYPA U COJEP)KAHUE IPAKTUYECKOMN YACTHU KYPCA
IIpakTuueckue 3ansaTus (36/10 gac.)

Tema 1. Onpenenuresnn (1/1 vaca, MAQO)

Boeruucnenne onpeaenureneit 2-romnopsaka. Berurcienue onpenenuTenei 3-ro
nopsAJika Mo MpaBWJly TPEYrojibHUKa, mpaBuwiy Capproca, METOAOM MOHUKEHUS
NOPSIAKA, METOJIOM MTPUBEICHUS K TPEYTOJIbHOMY BUIY

Tema 2. J/leiictBust Hax maTpunamu (1/0 uac.).

Onepain HajJ MaTpPUIAMH: CIOKEHWE M BBIUMTAHWE MATPHULl OJUHAKOBBIX
Pa3MEPHOCTEN; YMHOKEHUE MATPHULl HA KOHCTAHTY; MPOU3BEICHUE MATPHLL.
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Tema 3. Teopema Jlannaca (1/0 gac.).

[Ipumenenue teopembl Jlamnaca K BBIYMCICHUIO ONPEACIIUTENIEH TPETHETO H
00J1€€ BBICOKOTO MOPSIKOB.

Tema 4. OopaTnas matpuua (1/0 vaca, MAO).

VYcnoBue cymiecTBOBaHUA MaTpHIbl, OOpaTHOM K JaHHOW. HaxoxxneHwue
oOpaTHOM MAaTpUllbl METOJOM TPUCOECAUHEHHOU MaTpPHUIIbL, METOIOM
AJIEMEHTApPHBIX MpeoOpa3oBaHui

Tema S. Panr matpuusi (1/0 vaca, MAQO ).

Paznuunbie cnocoObl HAXO0XK/IEHWE PaHra MATPHUIbl. METOJ OKAWMIISIOIIUX
MUHOPOB, TIPHBEICHHUE MATPHUIBIl K TPANEHUEBUAHOH (CTyMEeHUYATOW) W
MAroHAIbHOW (POpPME ¢ TTOMOIIIBIO 3JIEMEHTAPHBIX IPEOOPa3OBaHUH.

Tema 6. Metoanl pemienust CJIAY (1/1 uac.).

Marpuunsiii cnoco0d pemenuss CJIAY. PemieHue MaTpUuHOTO ypaBHEHUS.
[IpaBuno Kpamepa misa pemieHuss CUCTEM  n  JIMHEWHBIX YPAaBHEHUHW C n
HEM3BECTHBIMH.

Tema 7. Metoa I'aycca (1/0 gac.).

Meroa ["aycca mnsi cUCT€Mbl n  JIMHEHHBIX YPABHEHUH C n HEU3BECTHBIMH.
Pemenue cucreM m JMHEHHBIX YpaBHEHUW C »n HEM3BECTHHIMU, Oa3HCHbBIE W
cBOOOIHBIE HEM3BECTHBIE (MepeMenHbie). O0iee u yactHoe pemenus CJIAY.

Tema 8. Omnopoanbie CJIAY (2/0 uac.).

PemieHne OaHOPOAHBIX CUCTEM JIMHEWHBIX ypaBHeHHH. DyHAaMeHTaJIbHAs
cucrema pemenut (OCP) omnopomuoit CJIIAY. HWccnemoanume CJIIAY Ha
COBMECTHOCTH C UCIMOJIb30BaHEM TeopeMbl Kponekepa — Kanemnnn.

Tema 9. BexTopsi (1/1 uac.).

Onepaun Haj BekTopamu. COKEHHWE M BBIYMTAHHE BEKTOPOB IO MPABUITY
TPEYroJibHUKA U napajuiesniorpamma. CBOMCTBA JIMHEHHBIX ONEpalui.

Tema 10. Koopaunatsl BekTopa (1/0 vac.).

JIuHeiiHas 3aBUCUMOCTh BEKTOpPOB. basuc. lIpeacraBieHue BekTOpa B BUIE
JUHEHHOW KOMOMHAIMM APYrMX BEKTOpPOB, oOpasyromux Oasuc. HaxoxxneHue

HanmpapJIAOIMKWX KOCUMHYCOB BCKTOpPA. I[CJ'ICHI’IC OTPE3Ka B JAHHOM OTHOIICHHUMU.
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Tema 11. Ckansipaoe npousBeaenne BekTopos (1/1 gac.).

CkansipHOE  TpOWM3BEIECHWE B  KOOpPAMHATHOW  (popme. Ycnosue
NEPNEHAUKYIAPHOCTH U KOJUIMHEAPHOCTH BEKTOPOB. HaxoxkaeHue yriia Mexmay
AByMs BekTOpamu. OpTOroHaJibHOE MPOEKTUPOBAaHUE BeKTOpa. Haxoxnaenue
NPOEKIMK BEKTOPA HAa OCh, BEKTOPA HA BEKTOP.

Tema 12. BexkTtopHoe npousBenenue (2/1 yaca, MAO).

Hcnonb3oBaHuE T€OMETPUYECKOTO CMbBICIA BEKTOPHOTO IMPOMU3BEIACHUS TPH
pElICHUH TeoMeTpuyeckux 3afad. (CMelIaHHoe TPOU3BEACHHE. Y CIIOBHE
KOMIUIAHAPHOCTU TPEX BEKTOPOB B TMPOCTPAaHCTBE. BriunciaeHue 00BEMOB
MHOTOTPAHHUKOB.

Tema 13. 3agaun ananuruueckoii reomerpum (2/1 uac.).

Pemenne mnpocrediiux 3anad  aHanuTHUecko reomerpuu. CocTaBieHue
Pa3JIMYHBIX BUIOB YPABHEHUMN NIPAMOM.

Tema 14. IIpsamas Ha muiockoctu (2/1 yaca, MAO ).

BzaumHoe pacnonoxenne mnpsambix. OnpeaeneHue yriia MexXIy AByMs
NEPECEKAIIIUMHUCS MPAMBIMU. OnpeieNieHue PaCCTOAHUS OT TOUKH JI0 TPSMOM.

Tema 15. IlnockocTs B mpocTpanctse (2/1 waca, MAQO).

B3anMmHOE pacnosiokeHHe ABYX IUIOCKOCTEH B mpocTpaHcTBe. Haxoxxnenue
paccTosAHMs OT TOYKM [0 IwiockocTH. [lpamas B mpoctpancTtBe. BzanmHoe
pacrnoyioKeHHe JABYX MPSAMBIX B mpocTpaHcTBe. [IpuBeneHue oOmMX ypaBHEHUH
NpAMOH K KAHOHHUECKOMY BHILY.

Tema 16. IIpsimasi u n1ocKocTh B pocTpancTie (2/1 vac) .

BzaumHoe pacnonioskeHre NpsAMOoN U MIIOCKOCTU B MpocTpaHcTBe. Haxoxaenue
TOUYKHU NIEPECEUCHUA MPAMOM M TIIOCKOCTH, yTila MEXAY IPSIMOH U MJIOCKOCTHIO.

Tema 17. Kpusnie BToporo nopsiaka (4/1 uac.).

Ommunc. OxpyxHocth. ['unepbona. Ilapadoma. CocraBiieHHe ypaBHEHHA
KPUBBIX BTOPOTO MOPSAJKA COTJIACHO YCJIOBHAM 33/1a4.

Tema 18. KpuBbie BTOporo nopsiaka B noJisipHbIX KoOpAUHATax (2 4vac.).

[IpuBeneHne KpUBBIX BTOPOTO MNOpsAAKAa K KaHOHWYECKOoMy Buay. llepexon ot



JIEKAPTOBBIX KOOPJAMHAT K MOJIAPHBIM M Hao0opoT. IlocTpoeHne KpUBBIX BTOPOTO
nopsJiKa.

Tema 19. IloBepxHocT BTOporo nopsiaka (4/0 uvaca, MAO ).

Cdepa. Konyc wm mwmaap. [loBepxHoctm BpameHus. KaHoHWdeckue
YPaBHEHHS TIOBEPXHOCTEN BTOPOTO MOPAIKA.

Tema 20. KommiekcHobie yuciaa (2/0 gac.).

Anrebpandeckass W TPUTOHOMETpUYECKas (OPMBI KOMIUIEKCHOTO YHCIIA.
JleficTBUS HaJl KOMIUIEKCHBIMM YHCJIAMH: CJIO)KEHHE, BBIUUTAHUE, YMHOXKEHHE,

ACJICHUC, BO3BCACHHUC B CTCIICHD.

III. YYEBHO-METO/JIUYECKOE OBECIIEYEHUE
CAMOCTOSTEJIBHON PABOTHI OBYYAIOIINXCSI

CamocTtositenbHass paboTa CTYAECHTOB  3aK/IIOYAETCA B BBHIMOJHCHUH
ayIMTOPHBIX KOHTPOJIBHBIX paloT, TEKYIMUX WM WHIWBHIYAIBHBIX JTOMAITHUX
3a/laHuii. B cemecTpe cTy/eHTaMu BBITIOJHAIOTCSA JBE ayJMTOPHBIE KOHTPOJIbHBIE
pabOTHI M TPH WHAMBUAYAIbHBIX JOMAITHUAX 33IaHUA.

Tembl KOHTPOJIBHBIX PadoT:

1. Onpenenurenu. JleiictBus Haa matpunamu. OOpaTHas MaTpuULa.

2. Bekropnas anre6pa. Ilpsimas nHa mmockoctu. Ilmockocts. Ilpsimas B
IPOCTPAHCTBE.

Texyime nomManiHue 3aJaHus BBIAAIOTCA KAXKAYI0 HENEN0 Ha MPAKTHUYECKOM
3aHsaTUU. MuauBunyansubie  pomamuue 3amanus  (MJI3) BeimaroTcs  Ha
NPAKTUYECKUX 3aHATUAX B HAYAJIC U3YUEHUSA COOTBETCTBYIOIINX TEM.

Temser J13:

1. ®ynnamenTanbHas cucreMa petiennii onnopoanon CJIAY.

2. Tlonapuas cuctema koopauHat. KprBbie BTOPOTO MOPSIKA.

3. [ToBepXHOCTH BTOPOTO MOPSIAKA.

U3 BemonHseTcs Ha OyMaKHBIX HOCHUTENAX WHGPOPMAIMM H  CIACTCS

MMPEIOAaBaTC/IIO YCPE3 OAHY HEACIIIO ITOCIIC N3YUCHUA COOTBCTCTByIOH_lCﬁ TCMEI.



Ha ycmorpenue mnpenogaBatenss TeMbl ayJUTOPHBIX KOHTPOJBHBIX pPaboT

MOT'YT OBITH 3aMEHECHBI TEMAMH WHAWBUAYAJIbHBIX JOMAIIHHUX 3aJlaHuH U HaO60p0T.

CamocrosTenbHas padoTa CTYACHTOB ABJISIETCS Hanboiee NPOAYKTHBHOM
dbopmoii oOpa3oBaTeIbHOM W MTO3HABATEIIBHON JESITEILHOCTH CTYACHTA B IEPHOJ
o0yuenus. Tekyimmas camocTosTeabHas paboTa HampaBlieHa Ha YriayOJICcHHE |
3aKpEIUICHWE 3HAHWK CTYACHTOB, PA3BUTHE MPAKTHUECKUX YMEHHHA. TeKyrias
caMOCTOATENbHAA paboTa BKIIIOYAET B ce0s: paboTy C JIGKIIMOHHBIM MATE€pPUAJIOM,
OTIEPEXKAIOMIYIO CAMOCTOATEbHYIO pPabOTy, TOATOTOBKY K MPOMEXYTOUHOM
aTTEeCTAIlUU U SK3aMEHY.

Kontpons camocTosTeabHONH pabOThl CTYACHTOB W Kauye€CTBO OCBOCHHS
JTUCTMILTAHBI OCYIIECTBIIACTCS TIOCPEACTBOM:

- Ompoca CTYACHTOB TPH POBEACHUH MTPAKTUUESCKUX 3aHATHH

- POBEICHUST KOHTPOJILHBIX PadoT;

- BBHINIOJIHCHHUS CTYJCHTAMH WHIWBUIYAJbHBIX JIOMAIIHUX 3aJaHAd TIO
BapHAHTaM;

- POBEPKH BHITIOJTHEHUS JTOMAITHAX 33 JaHUH.

[lpy pemieHMM WHAWBUAYAJIBHBIX  JOMAIIHUX 33JaHUN  HEOOXOAMMO
UCTIOJIb30BaTh TECOPETHUUECKHUI MaTepHuall, JejaTh CCHUIKM HA COOTBETCTBYIOIIHE
TeopeMbl, cBoicTBa, Gopmynsl U np. Pemenwe M3 m3maraercs moapoOHO |
COJIEPIKUT HEOOXOAMMBIE TIOSCHUTEIIBHBIE CCHUTKH.

CrynmeHTsl, Ui JOCTATOYHOTO OCBOCHHS TEOPETHUUECKOrO Marepuaja Iio
JTUCIUIUTAHE « AHATUTAYECKAs TEOMETPUS U anreOpay JTOJKHBI:

- O3HAKOMHTHCA C MEPEUHEM BOIMPOCOB, YKA3aHHBIX B TEME M U3YUHUTh HX IO
KOHCTICKTY JICKITHI C YI€TOM IMIOMETOK B KOHCIICKTE,

- BBHIOpaTh HWCTOYHUK W3 CIWCKA JIMTEPATyphl, €CJIIM 1O JJaHHOW TeMme
HEJOCTATOYHO MaTepraa B KOHCTIICKTE JICKIIHIA,

- TIPOBEPUTH  TOJYYCHHBIE  TEOPETUUYECKHE 3HAHMA C  TIOMOIIBIO

MPOMEKYTOUYHBIX KOHTPOJBHBIX PadoT.
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IV. KOHTPOJIb JOCTUKEHUSA LEJEI KYPCA

Konp! u 3Tamnsl

OueHovHble cpencTaa

Ne KonTtponupyemslie TeMbI IPOMEKYTOY
p py q)OpMI/IpOBaHI/ISI Te](y]_up[ﬁ POMEKYTO
/11 JUCLATUIMHBI N Hasi
KOMIIETCHIIU U KOHTPOJIb
aTTecTauus
BOIIPOCHI I10
3HAET onpoc
TeMe
PUMEHSTh
CBE/IEHUs K
PELIEHUIO 3a7a4
HaBbIKAMU
BJIaZICET
pelLIeHus 3a1a4
Bomnpocs! o
3HAET onpoc
TeMe
KontponbHas
2 | Marpuner OK-1 yMeer P
paboTta
KontponbHas
BJIaZICET
pabora
BOIIPOCHI I10
3HAET JUCKYCCHSI
TeMe
PUMEHSTh
3 | ObpatHas matpua OK-1 yMeer TEOpeTHHECKNE
CBE/IEHUs K
PELIEHUIO 3a7a4
HaBbIKAMU
BJIaZICET
pelLIeHus 3a1a4
Cucrema JIMHENHBIX sHAET Juckyccus BOITPOCHI T10
anreOpanyecKux ToMe
4 OK-7 yMeeT U3
ypaBHEHUH BIaneeT U3
Meton I"aycca. BONPOCHI IO
OK-1 3HAET onpoc TeMe
5 | Omnoponnas CJIAY. OK-7
yMeeT U3
JIuneitnple onepaTopel BIANEET W13
Marematuueckuii | BOIPOCHI IO
3HAET
JUKTAHT TeMe
Cucrembl KOOpAMHAT Ha
PUMEHSTh
TK-1 P
6 | mmockoctu 1/1 B MK-2 yMeer TEOPETUHECKIE
CBE/IEHUs K
IPOCTPAHCTBE peLIeHHIO 337124
HaBbIKAMU
BJIaZICET
pelLIeHus 3a1a4
Marematuueckuii | BOIPOCHI IO
o 3HAET
DneMeHThI BEKTOPHOM I1K-1 JUKTAHT TeMeE
7 IIK-2 IIPUMEHSATD
anreOpsl
ymeeT TEOPETUUYECKUE
CBEJICHUS K
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pELIeHHIO 3a7a4
S HaBBIKAMH
pelLIeHus 3a1a4
BOIIPOCHI I10
3HaeT onpoc
TeMe
PUMEHSTh
TEOPETUYECKUE
8 | Koopnunats! BekTOpa OK-1 ymeeT p
CBE/IEHUs K
pELISHHIO 3a/1a4
S HaBBIKAMH
pelLIeHus 3a1a4
BOIIPOCHI I10
3HaeT onpoc
TeMe
OK-1 KontponbHas
9 | Onepanuu Hax BEKTOpPaMH yMeeT
pabora
Braneer KontponbHas
pabora
BOIIPOCHI I10
3HAET Tect
TeMe
OK-7 KontponbHas
10 | IIpsimast HA MJIOCKOCTH yMeeT
paboTta
Braneer KontponbHas
paboTta
BOIIPOCHI I10
3HAET Tect
TeMe
PUMEHSTh
11 | Kpusble Broporo nopsiaka OK-7 Meer TEOPETHUYECKHE
y CBE/IEHUs K
PELISHUIO 3a7a4
BJIAJICET HJ13
BOIIPOCHI I10
3HAET Tect TeMe
OK-1
ITnockocTs. OK2 TPUMEHSITb
12 | Hpsamas JIMHHUS B TK-1 yMeer TEOPETUHECKIE
K-> CBE/IEHUs K
IIPOCTPAHCTBE PEIICHUIO 3a71a4
S HaBBIKAMH
pelLIeHus 3a1a4
OK-1 sHACT MatemaTuueckuii [ BOIPOCHI MO
OK-2 JUKTAHT TeMe
13 | HosepxHocTu MK-1 yMeeT KoutposbHas
K2 paboTta
Braneer KontponbHas
paboTta
sHaeT OIIDOC BOIIPOCHI I10
OK-1 P TEME
14 | Komnnexcuele uncna OK-2 IPUMEHATD
I1K-1 eeT TEOPETUYECKUE
IIK-2 y CBEIICHHUs K
PELISHUIO 3a7a4
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HaBbIKaMH

BJIAJIEET
pelneHus 3aaa4

V. CIUCOK YYEBHOM JIUTEPATYPbI 1 MHOPOPMAILIMOHHO-
METOANYECKOE OBECIIEYEHUE JUCHUIIJINHBI

OcHoBHas JiuTepaTypa
(97IEKTPOHHBIC Y TICUATHBIC U3/TAHUSA)

OcHoBHas JiuTepaTypa
(97IEKTPOHHBIC Y TICUATHBIC U3/TAHUSA)

I.ITucemennsiid, J[.T. KoHncnekT jgekiuii mo BeICIIEH MaTeMaTUKE: MOJHBINA KypC
/ I.T. Ilucemennsrit. — 9-e u3n. — M. : Aiipuc-tipecc, 2009. — 608 c. : w.

2.Boiciias MareMatuka B yHpakHEHUAX W 331avax. B 2 u. Y.1: yue6. mocobue
st By30B / ILE. Jlaako, AI'. ITomos, T.51. KoxkeBHukoBa u1 ip. — 7-€ U3., UCIIP. —
M.: OHHUKC, 2008. — 368 c.

3.Boiciias maTemMaTuka B yOpaKHEHHIX U 3a1a4dax. B 2 u. U.2 : yuel. mocobue
st By30B / ILE. Jlaako, A.I'. ITomos, T.51. KoxkeBHukoBa 1 ap. — 7-€ U3., UCIIP. —
M. : OHUKC, 2008. — 448 c. : .

4 Beicmas MaTeMaTHKa JUTsl SKOHOMHCTOB ;| yueOHHK /T By30B / o pea. H.ILIL
Kpemepa. — 3-e uza. — M. : IOHUTHU-JIAHA, 2007. — 479 c.

5.Bpicmias MaTemMaTHKa i1 SKOHOMHCTOB: [Ipaktukym : ydeb. mocobue / mon
pen. H.III. Kpemepa. — 2-e¢ uzn., nepepad. U non. — M. : KOHUTU-JIAHA, 2007. —
479 c.

6.lllunaues, B.C. Beicmas marematrka : yueOHuK 1uis By30B / B.C. [Ilunaues. —
8-¢ u3n., crepeorun. — M. : Beicias mikona, 2006. —479 c. : un.

7.I'puropses, B.I1. COopHuk 3amad mo BhICIIEH MaTeMaTuke : ydeb. mocodue /
B.IL. I'puropses, T.H. Cabyposa. — M. : Akanemus, 2010. — 160 c.

8.Bricmias MmareMaTuka 111 SKOHOMUCTOB | yueOHUK 1 By30B / moa pea. H.III.
Kpemepa. — 3-e uzn. — M. : IOHUTHU-JIAHA, 2007. — 479 c.

9.Bricmas MaTemMaTuKa i1 SKOHOMHUCTOB: IIpakTukym : ydeb. mocodue / mon
pen. H.ILI. Kpemepa. — 2-¢ uzn., nepepad. u pomn. — M. : KOHUTHU-IIAHA, 2007. —
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479 c.

10. Mutuenko, A.Jl. DOneMeHTb JUHEHHOW anreOpbl W aAHAJUTHUYECKOM
reoMmeTpun : yueO. mocodue / A.J[. Mutuenko. — BragmBocrok : Uza-so JIBI'Y,
2005.-210 c.

11. boprakosckuii , A.C. IlpakTrkym 1o JIMHEHHON anreOpe U aHATUTUYECKOM
reomerpun: yued. mocodue/ A.C. boprakosckuii, A.B. Ilaaremnes.- M.: Boicmas
mkoja, 2007.- 352 c., un.

12. http://znanium.com/bookread2.php?book=989799  Marematuka :  yueO.
nocobue / KO.M. Jlanunos, JI.H. XXypb6enko, I'.A. HukonoBa, H.B. HwukonoBa,
C.H. Hypuesa ; non pen. JI.H. Xypbenxko, I'.A. Hukonosoii. - M. : UHOPA-M,
2019.-496 ¢

13. http://znanium.com/bookread.php?book=344777  Sumenés, JI.T. Bricmas
matemartuka : yaeonuk / JI.T. Sumenés. — M. : U] PUOP: HULL Uudpa-M, 2013.
-752c.

14. http://znanium.com/bookread2.php?book=558491 OcCHOBBI ~ JTMHEHHOM
anreOpsl U aHAMTHUECKOW reoMmerpun: YueOHoe mocodme / Illepmmuer B.I'. -
M..:HUL] UH®PA-M, 2017. - 168 c.

15. https://e.lanbook.com/reader/book/99103/#1 T'opmau, b.A. Jlunelinas
anreOpa u aHamMTHUecKas reomerpus: yaeOnuk / b.A. T'opnaua. - 2017. - 300 c.

16. https://e.lanbook.com/reader/book/98235/  beknemumes, J[.B.  Kypc
AHAJIMTHYECKOW TEeOMETPUH W JIMHEWHOH anreOphl: yueOnuk / J[.B. bexnemuines. -
2018.-448 c.

17. http://znanium.com/bookread2.php?book=476097 Jluneitnas anrebpa u
aHanutruyeckas reomerpus. [Ipakrukym: yueOHOe mocodme / A.C. bopTrakoBckwid,
A.B. ITaatenees. - M.: HUL| MHOPA-M, 2015. - 352 c.
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2012
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VL. METOANYECKHE YKA3AHUA 11O OCBOEHUIO JIUCIHUITJIMHBI

TpynoéMkoCcTh NUCUMIUIMHBL «AHAIMTUYECKAsT TEeOMETpUs | anredpay»
cocrasisieT 144 wacos (4 3aU€THBIX €IUHUIIBI), U3 KOTOPBIX 72/18 "ac ayauTOpHBIX
3aHATHH W 72/126 dac. caMOCTOATENbHOW paboOThl. AYAWTOPHBIE 3aHATHS
BKJIFOUAIOT JICKIMOHHBIE M TPAKTHYECKUE 3aHATUA. Ha JIEKIMOHHBIX 3aHATHIX
U3YYAIOTCA TEOPETUYECKHE OCHOBBI JUCUMIUIMHBL. [IpakThueckue 3aHATHS
MPOBOATCS TOCIE TEOPETUUECKUX 3aHATHH M MPEIHA3HAYEHBI I 3aKPETUICHUS
MOJIYYCHHbIX 3HaHWH. Ecau mo Teme AMCIMIUIMHBI MPEeAYCMOTPEHO MPOBEACHHE
HECKOJIbKUX 3aHATHUN, TO MPaKTUYECKHUE PadOThl MOTYT MPOBOJMTHCS WM TOCTE
U3Y4YEHHS BCErO JIEKLMOHHOTO MaTepuasa, Wi €ro 4acTu.

Ha mnepBoM 3aHATHMM TmpenoaaBaTeNb NPEAOCTABISAET CTYACHTaM IJIaH
W3YUYECHHS JUCLMIUIMHBL. MOCIEA0BATEIbHOCTh TEM, PACCMATPUBAEMbIE B KAXKIOM
TE€ME BOIPOCHI, TPYJAOEMKOCTh KaXKIOW TEMBI, TUTEPATyPy U APYrue HEOOXOAUMbIE
WHPOPMAITMOHHBIE ~ MaTepuanbl.  Martepuajabl  MPAKTHYECKUX  3aHATHH
NPEJOCTABIAIOTCA TEpe/l HaYyajIoM MPAaKTHUECKUX 3aHATUNA. Ha mepBbIx 3aHATHIX
npenojaBareiab AaéT CTYAEHTaM 3aJlaHue JUI CaMOCTOATEIbHOW paboTel. B
POLECCe U3YUEHUS TUCHUIUTUHBI CTYAEHTHI MOTYT 00paIaThCs K MPenoaaBaTero
Ha KOHCYJBTAIMIO, COTJIACHO rpaduky KoHCybTammii. dopma B3auMOACHCTBHS
MEXAY MPENoJaBaTeyieM U CTYAEHTAMU ONPEAEAETCS MPENO1aBaTeIeM.

BaxHoii cocTaBiisifonieli W3y4eHus TUCIUTUTHHBI SBISETCS (POPMUPOBAHUE Y
0o0yJarommxcs HABBHIKOB paldoThl ¢ WH()OPMAIMOHHBIMA HWCTOYHUKAMHU, B
YaCTHOCTH C Y4yeOHOM W HayuyHOU Jureparypoil. OOydarommecss IOJIKHBI
MOJIb30BaThCSl YUEOHOW M HAYYHOW JINTEPATypOH W3 MpejiaraéMoro Chucka npu
MOJATOTOBKE K JIEKLMSIM, TAK)KE OHU MOTYT TMOJIb30BATHCA U IPYTOM JIMTEPATYPOid, B
KOTOPOM  PacKphIBAIOTCA  paccmarpuBaembie  Tembl. (Oco00  BHHMaHUE
(hopMUPOBaHMIO HABBIKOB Pa0OTHI ¢ HHGOPMAITMOHHBIMA UCTOYHHKAMH yIEISECTCS
Opy TMPOBEACHUM TPAKTUYECKUX 3aHATUA W BHIMOJHEHUH OO0YYaIOIUMHUCS
CaMOCTOATENBHON padOTHI.

Metoauueckne pekomeHnaauuu no opranuzauuu CPC
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CamocrosTenbHas paboTa CTYAEHTOB SBJISETCS HaubOosiee MNPOAYKTUBHOM
dbopmoii oOpa3oBaTeIbHOM W MTO3HABATEIIBHON JESITEIILHOCTH CTYACHTA B IEPHOJ
o0yuenusa. Tekyimmas camocTosiTebHas padoTa HampaBjieHa Ha YriyOJeHue M
3aKpEIUICHWE 3HAHWK CTYACHTOB, PAa3BUTHE MPAKTHUECKUX YMEHHHA. TeKyrias
caMOCTOATENbHAA paboTa BKIIIOYAET B ce0sl: paboTy C JIGKIMOHHBIM MAaTEPUAJIOM,
OTIEPEXKAIOMIYIO CAMOCTOATEbHYIO pPabOTy, TOATOTOBKY K MPOMEKYTOUHOM
aTTeCTAIluHU M SK3aMEHY.

Kontpons camocTosTeapHONH pabOThl CTYACHTOB W Kauye€CTBO OCBOCHHS
JTUCTIAILTAHBI OCYIIECTBIIAETCS TIOCPEICTBOM:

- Ompoca CTYACHTOB MPH POBEACHUH MTPAKTHUESCKUX 3aHATHH

- POBEICHUST KOHTPOJILHBIX PadoT;

- BBITIOJIHCHHS CTYJACHTAMW WHIUBUIYATbHBIX JOMAIlHUX 3aJaHAH  I10
BapHAHTaM;

- POBEPKH BHITIOJTHEHUS TOMAITHAX 33 JaHUH.

[lpu pemieHMM WHAWMBUAYAIBHBIX  JOMAIHUX 33JaHUHl  HEOOXOIUMO
UCTIOJIb30BaTh TECOPETHUUECKHU MaTepHall, JejaTh CCHUIKM HA COOTBETCTBYIOIIHE
TeOpeMbl, cBoMcTBa, Gopmynsl U np. Pemenme M3 m3maraercs moapoOHO H
COJIEPIKUT HEOOXOAMMBIE TIOSCHUTEIIBHBIE CCHUTKH.

CrynmeHTsl, Ui JOCTATOYHOTO OCBOCHHS TEOPETHUUECKOrO Marepuaja Iio
JTUCIHILTHHE « ANre0pa U TEOMETPHUSD) TOJKHBI:

- O3HAKOMHTHCA C MEPEUHEM BOIMPOCOB, YKA3aHHBIX B TEME M U3YUHUTh HX IO
KOHCTICKTY JICKITHH ¢ y4€TOM MOMETOK B KOHCIIEKTE;

- BBHIOpaTh HWCTOYHUK W3 CIWCKA JIMTEPATyphl, €CJIIM 1O JJaHHOW TeMme
HEJIOCTATOYHO MaTepraia B KOHCTICKTE JICKIIHIA,

- TIPOBEPUTH  TOJYYCHHBIE  TEOPETUUYECKHE 3HAHMA C  TIOMOIIBIO
MPOMEXYTOUHBIX KOHTPOJIbHBIX PadoT.

PexomeHnaanum mo padore ¢ Jurepatypoii

B mporecce w3yueHHWS IUCHUIUIAHBI «ANredpa W TEeOMETPHUS) TMOMHMO

TCOPCTUUCCKOIO Marcpuaia, IMIMPCAOCTABJICHHOIO IIPCIoaAaBaTrcJiIcM BO BpPCEMA
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JIEKIIMOHHBIX 3aHATUH, MOYKET BO3HUKHYTh HEOOXOJMMOCTh B HCIIOJIb30BAHUHU
yueOHOM JTUTEPaTyPHI.

Haubonee moapoObHO M mpocTo Teopusi OOJBIIMHCTBA TEM H3JI0KEHA B
yueOHnke «Bcs Bbicmias maremarnka» KpacnoBa MUJL. u Ap., ogHAKO IPUMEPOB
pEILICHHS MPAKTUUECKUX 33/1a4 JAHHOE MOCOOHME COAEPKUT B HEOOIIBIIOM 00BEME.

B kauectBe yueOHWKA s (GOPMHUPOBAHUS MPAKTUICCKUX HABBIKOB PEIICHUSA
anreOpanyeckux W TEeOMETPUUECKUX 3a7ady HaWIydlluM O00pa3oM MOAXOIAUT
«Bpicmas Mmaremartrka B ynpaxHeHusx u 3agadax» Jlanko [LE. u ap. Oto mocobue
COJICPKHUT TPAKTUUECKUE 3aJaUM, YaCTh U3 KOTOPBIX MPUBEACHA C PELICHUAMU, U
KPaTKYIO TEOPUIO, HEOOXOIUMYIO TSl UX PEILICHHUS.

Tema «KommiekcHbpie uucnay paccmoTpeHa B ydyeOHuke Kyapssuesa B.A.,
Hemunosnua b.I1. «Kparkuii Kype BbICIIEH MATEMATHKI.

Kpome yueOHMKOB cTyaeHTam pekomeHayercss «CrnpaBOYHHUK IO BBICIIEH
MaremMatuke» noid pea. Beiroackoro M.A., B KOTOpOM KpaTKO PacCMOTPEHBI BCE
TEMBI, yKa3aHbl BCE HEOOXomumbie (OPMYJIBI W TPUBEICHBI TOSACHUTEIHHBIE
PUMEPBI.

OcranbHble YUEOHUKH, YKa3aHHbBIE B CITUCKE PEKOMEHOBAHHOW JINTEPATYPHI,
XaPaKTEPU3YIOTCA JIMOO CIIOKHOCTHIO M3JI0KEHUSA, JIMOO MOAPOOHBIM OCBEIICHUEM
HEKOTOPBIX TEM.

VIL MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JANCHUTTJIMHBI
- meaunanpoektop Epson EMP-1810;

- DKpaH HACTEHHBIN PYJIOHHBIN

- HoytOyk Acer Aspire 7720Z2G-2AIG16Mi
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P®OH/J OHEHOYHBIX CPEJACTB

IHacnoptr ®OC

Kon n
(¢popmyauposka
KOMIIeTeHIHH

JTtanbl GOPMHPOBAHHS KOMIETEHIIUH

OK-1- cnocobHOCTH

OCHOBHBIE alIreOPayuecKuX CTPYKTYP, BEKTOPHBIX
NPOCTPAHCTB, JINHEHHBIX OTOOpPa’KEHUH, aHAIUTHYECKOM

BJIAJI€Th KyJIbTYypOH 3Haer
MBIIIEHHS, 0606IIATh, reomeTpuH, U PHepeHIHATbHON TeOMETPUH KPHUBBIX
BOCIIPHMHUMATD U TTIOBEPXHOCTEN
aHAJIM3UPOBATh Vieer UCIIOJIb30BaTh MAaTeMaTHYECKUE METOJbl U MOJEJH B
MH(OpPMALINIO, CTABUTh TEXHUYECKUX MPUIIOKEHUSAX
LieJI U BbIOUpATh MyTH Brageer | MABPIKAMH ENIEHNS 335121 JMHEHHOH anreOpsl 1
MX HOCTIKCHHA. AHAJIMTHYECKOHN reOMeTpHU
OK-7  BmageHme OCHOBHBIE anreOpanvyeckue CTPYKTYpbl, BEKTOPHBIE
KyJIBTYPOH MBILIICHHUSL, 3naer NPOCTPAHCTBA, JINHEHHbIE OTOOpaXKEHUs, aHATUTHYECKOM
CIIOCOGHOCTBIO K reomeTpuH, U PHepeHIHATbHON TeOMETPUH KPHUBBIX
00OOIICHHIO, aHATH3Y, MOBEPXHOCTE
KPUTHYECKOMY
OCMBICIICHHIO, Vieer UCIIOJIb30BaTh MAaTeMaTHYECKUE METOJbl U MOJEJH B
CHCTEMATH3AIIHH, TEXHUYECKUX MPUIIOKEHUSAX
MIPOTHO3UPOBAHHIO, KyJIbTYPOH MBILLICHHUS, CIIOCOOHOCTBIO K OOOOIICHHIO, aHAITH3Y,
IIOCTAHOBKE LICTICH U KPUTHICCKOMY OCMBICJICHHUIO, CHCTCMATHU3ALINH,
6 o Bnaneer o .
BBIOOpY IIyTEH UX MPOrHO3HUPOBAHHIO, TIOCTAHOBKE LEJCH U BEIOOPY MyTCH HX
JOCTHXKCHUSI JOCTHXKCHUSI
HOHsITHE 00 ANITOPUTMUYECKOH
3Haer Pa3pEeIUMOCTH/HEPA3PEIIUMOCTH aIredpanuecKux
[TK-1 roToBHOCTH K npoOJem;
PCHICHHIO CTIOXKHBIX MPUMEHSTh U3y4EHHBIE aTOPUTMbI; PELIaTh KJIACCHUECKHe
WHXXCHCPHBIX 3a1a4 C y -
MeeT 331241 KOMIIBIOTEPHOH anreOpbl, pACCMOTPEHHBIE B
UCTIOIb30BAHUEM Oa3bI ]
3HAaHUH MaTEMaTHIECKUX MPOLCCCE M3YHCHHA Kypcd,
M €CTCCTBCHHOHAYYHBIX CIOCOOHOCTBIO HAXOUTh, AHATM3UPOBATh, PEATU30BbIBATH
JAMCLMILTHH (MOTYJICH) Baneer IIPOrpaMMHO M MCIIOJIb30BaTh Ha MPAKTUKE
MaTeMaTH4YeCKHe aJrOPUTMBbI, B TOM YHCJTIE C
NPUMEHEHHUEM COBPEMEHHBIX BBIUHUCIIUTENBHBIX CUCTEM
K2 TIOHSITHE 00 AJITOPUTMHUYECKOI
~~ BJAJCHHC 3Haer pPa3peITMOCTH/HePa3peuInMOCTH anredpauvecKux
HaBBIKAMH IOJTy4aTh, .
npobuewm;
cobuparts,
CHCTEMATH3UPOBATD U NPUMEHSITh U3yUEHHbIE AJITOPUTMBI, PEIlaTh KJIAaCCUYECKUe
IPOBOJHTH AHAIU3 Ymeer 33724 KOMITBIOTEPHOH anreOpbl, pPAacCMOTPEHHbIE B
P
UCXOAHOH MH(pOpMaLU IIPOLIECCE U3YUEHUS KypcCa,
1 pa3paboTKu
AUUT Pasp CIOCOOHOCTBIO HAXOJHTh, AHAJIM3HPOBATh, PEATU30BBIBATh
FIPOCICTOB JICTATCIILHEIX POrpaMMHO u UCIIOJIb30BaTh Ha NPaKTUKe
anmapaToB H ux cucreM | Biageer porp p
MaTeMaTH4YeCKhue  aJIropuT™Mbl, B TOM  4HClIe C

MPUMEHCHUEM COBPEMEHHBIX BBIYUCIIUTEIbBHBIX CUCTEM
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IlIkasia oueHuBaHus1 ypoBHS (POPCHPOBAHHOCTH KOMIIETCHLUIA

ILnannpyemsie
pe3yabTaThI
o0yueHust
(nokazarenu
TOCTH)KEHUS
3aJJaHHOTO YPOBHS
OCBOEHHS
KOMIETEHIHI)

Kputepuu oneHuBaHusi pe3yJjbTaTOB 00y4eHHUs!

3Haer:

MEeTOObI JIMHEHHON
anreOpsl 1
AHAJINTUYECKOM
r€OMETPUHU, BUIBI U
CBOICTBa MaTpHL],
CUCTEMBI TUHEMHBIX

OTtcyTcTBUE 3HAHUS

dparmeHTapHOe
3HAHHUE METOJIOB
JTUHEWHOH anredpsl 1
AHAJINTUYECKOM
reOMETPUU, BUJIOB U
CBOICTBa MaTpPHIL]
CUCTEMBI TUHEMHBIX

Henonxoe 3naH1E
METOHOB JTUHENHO
anreOpbl 1
aHAJTUTHYIECKOM
reOMETPHUH, BUIOB U
CBOWCTBa MaTpPHI]
CUCTEMBI IMHEHHBIX

B uenom
chopmMupoBaBIIEeCS
3HaHUE METO/OB
JMHENWHOH anreOpbl U
AHATUTUYECKOU
reOMETPUH, BUJIOB U
CBOMCTBA MaTpPHI]

Cdopmuposabiieecs
CUCTEMAaTHUYECKOE
3HaHUE METO/OB
JTUHENWHOMH anreOpbl U
AHATUTUYECKOU
reOMETPHH, BUIOB U
CBOMCTBA MaTpPHIL]

anredpamuecKux anredpamuecKux anreOpandeckux CHUCTEMBI JIMHEHHBIX CHUCTEMBI JIMHEMHBIX
YPaBHEHUH, ypaBHEHH, BEKTOPOB | YPaBHEHHI, BEKTOPOB U | anredpanmyecKux anredpanyecKux
BEKTOPBI U Y JIMHEHHbIE ONepaluu | JIMHEHHbIE ONepaLuN YPaBHEHUM, BEKTOPOB U | YPAaBHEHUH, BEKTOPOB U
JIMHEHHbIE HaJ HUMU HaJ HUMU JIMHENHBIE Onepanun JIMHENHBIE Onepanun
onepanuu Haj HUMHU HaJ HUMU HaJ HUMU
Ymeer: OTtcyTcTBUE YMEHUS dparmeHTapHOe HenonHoe ymeHue B nenom Cdopmuposasiueecs
UCIIOJIb30BATh YMEHHE UCNOJIB30BaTh | NPUMEHSTh cpopmupoBaBIIeeCs CHUCTEMAaTHYECKOE
anmnapar JMHEHHON anmnapar JMHEHHON WCIIOJIb30BATh anmnapar | yMEHHUE UCIOJL30BaTh | YMEHHUE UCIIOJIb30BaTh
anreOpsl 1 anreOpsl 1 JMHEHHOHN anreOpbl U anmnapar JMHEHHON anmnapar JMHeHHON
AQHAJIUTUYECKON AQHAJIUTUYECKON AQHAIUTUYECKON anreOpsl 1 anreOpsl 1
F€OMETPUH F€OMETPUH reOMeTpun AHAJIUTUYECKON AQHAJIUTUYECKON
r€OMETPUH r€OMETPUH
Banapeer: OtcyrcTBue BraneHus | @parmeHrapHoe Henonnoe Bnanenue B nenom Cdopmuposasiueecs
HABBIKAMU PELIEHHUs BJIAJICHUE HABBIKAMU HaBBIKAMH PELIEHUs cpopmupoBaBIIeeCs CHUCTEMATHYECKOE

3a1a4 JIMHENHOU

pelIeHus 3ana4y

337124 JIMHEHHOU

BJIAACHHEC HaBbIKaMH

BJIAACHHEC HaBbIKaMH

anreOpsl 1 JTUHEHHOH anreOpel 1 | anreOpsl U peleHus 3anay peleHus 3a1ad

AQHAJIUTUYECKON AQHAJIUTUYECKON AQHAIUTUYECKON JTUHENWHOH anredpsl 1 JTUHENWHOMH anreOpbl U

reoMeTpUU F€OMETPUH reOMeTpun AHAJIUTUYECKON AQHAJIUTUYECKON
r€OMETPUH reOMeTpUHU

HIkana 0-8 9-12 13-15 16-18 19-20

OLICHUBAHMS HEYIOBJIIETBOPUTEIBHO | HEYAOBJIETBOPUTEIBHO |  YIOBJIETBOPHUTEIBHO XOpOouIo OTJINYHO
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No Konbl koMnieTeHuuii u OrueHOUHBIE CpencTBa
- IIJIAHUPYEMBbIE
n/n
pe3ynbTaThl O0y4YeHUs HanmeHnoBanue IIpencraBnenue 8 @OC
Bonpocst
3HATh CobecenoBanue 1o TeMaMm/pasziesam
JUCITUTUINHBI
Komnnekr
OK-1 KOHTPOJIBHBIX Teer
OK-7 KoHTposbHbIe padoThI TPOITE DoHn
1. 3a1aHui 10
I1K-1 YMETh TECTOBBIX
BapHaHTaM o
IIK-2 > 3aaHUN
HWunusunyanbHble Kommnexr 3apannii
JOMAIHUE paboThI 110 BapUaHTaM
3ananus s
BJIAIETh Tect A A
peleHus

MeToau4yeckue peKoOMeHIaAMH, ONPeAeISINIHe POoLeAyPbl OLIEeHUBAHMS
pe3yJIbTATOB OCBOEHHSI JUCLUILIUHbI
[IpomerxyTOUHAs arrecTauus Mo AUCHUIUIMHE « AHATUTUYECKAS T€OMETPUS

U anreOpa» BKIIOYAET B ce0d TECOPETHUECKWE 3aJaHUsI, TO3BOJIAIOIIUNE OLICHUTH
YPOBEHb YCBOEHHA OOYYaIOIIMMHUCA 3HAHWWA, W TMPAKTUUYECKHE 3aJaHus,
BBISIBJIAIONINE CTETICHh CPOPMHUPOBAHHOCTH YMEHUH U BJIAJICHUH.

YCBOCHHBIE 3HAHUA M OCBOCHHBIE YMEHHUSA TMPOBEPAIOTCS TPH MOMOIIU
AJIEKTPOHHOTO TECTUPOBAHUS, YMEHHUS U BJIAJACHUS MPOBEPAIOTCSA B XOJA€ PEIICHUS
3a/1ay.

O0beM W KauecTBO OCBOEHHS OOYYArOIIMMUCA JUCLMIUIMHBI, YPOBEHB
c(hOPMUPOBAHHOCTH  TUCHUIUIMHAPHBIX  KOMIICTCHIIMA  OIEHWBAIOTCA IO
pe3yJibTaTaM TeKYIIMX U MPOMEKYTOUYHON aTTeCTAlMN KOJIMYECTBEHHON OLECHKOM,
BBIPKEHHOHM B Oajuiax, MakCUMasbHas cymMma OaiioB mo auciuruinae pasHa 100
Oasam.

Cymma OayoB, HaOpaHHBIX CTYJAEHTOM IO AUCIUIUIMHE, MEPEBOIUTCS B

OIICHKY B COOTBETCTBHH C TaOJIHALIEH.

ggﬂﬁh;i Onenka o §
o IIPOMEKYTOUHON XapakTepuCTUKa YPOBHS OCBOEHUS AUCLIUILIMHBI
R — aTTecTaluu
ot 86 no 100 COTJIIMYHO» CtyneHt  neMoHCTpUpyeT  Cc(HOPMHUPOBAHHOCTh
JUCLUIIJIMHAPHBIX KOMIIETEHLIMI HAa HUTOrOBOM

21




YPOBHE, OOHapyKUBaeT BCECTOpPOHHEE,
CHUCTEMAaTH4YeCKOe M TIIyOOKOe 3HaHue y4eOHOTO
MaTeprana, YCBOMJ OCHOBHYKO IJIHTEpaTypy H
3HAKOM €  JIONIOJHUTEJNBHON  JIMTEpaTypoOH,
PEKOMEHIIOBAHHOH IMPOrpaMMOM, ymMeeT CBOOOIHO

BBINOJIHATD NPaKTUYECKUe 3aaHMs,
NpeyCMOTPEHHbBIE IPOrpaMMoii, cBOOOHO
onepupyer NpUOOPETEHHBIMU 3HAHUSMH,

YMEHUSIMH, OpUMEHseT HUX B  CHUTyalUMsX
IIOBBILIEHHON CJIOKHOCTH.

oT 76 mo 85

«XOpOoLo»

CtyneHtr  mgeMoHCTpUpyeT  c(HOPMHUPOBAHHOCTH
JUCLUIIJIMHAPHBIX ~ KOMIIETEHLIMM HA  CPeIHEM
YPOBHE. OCHOBHBIE 3HAHUS, YMEHUsI OCBOEHBI, HO
JOIyCKAKTCs HE3HAUUTEJIbHbIE OIIUOKH,
HETOYHOCTH, 3aTPyJHEHMs] IPU AHAJUTUYECKUX
onepauusx, NepeHoce 3HaHUN U yMEHUIN Ha HOBBIE,
HECTAH/IAPTHBIE CUTYALINH.

oTr 61 mo 75

«yZIOBJIETBOPUTEILHOY

CtyneHt  neMoHCTpUpyeT  Cc(HOPMHUPOBAHHOCTh
OUCLMIUTMHAPHBIX ~ KOMIIETEHLMH Ha  0a30BOM
YPOBHE.: B XOA€ KOHTPOJBHBIX MEPONPUITHUI
JOTMYCKAKOTCS] 3HAYUTENIbHbIE OUTHOKHU, MPOSIBIIETCSI
OTCYTCTBUE OTAEJIbHBIX 3HAHUMN, YMEHUMN, HABBIKOB
N0 HEKOTOPBIM JUCLUIUIMHAPHBIM KOMIETEHLUSIM,
CTYEHT HCHBITHIBAECT 3HAUUTEJbHBIE 3aTPYAHEHUS
IpYU ONEPUPOBAHUM 3HAHUSMU U YMEHUSIMU IPU UX
MIEPEHOCE HAa HOBBIE CUTYALINH.

or 41 mo 60

«HECYAOBJICTBOPUTEIIBHO»

CrtymeHT  nmeMOHCTpUpyeT  C(HOPMHUPOBAHHOCTH
JUCLUIUIMHAPHBIX KOMIIETEHLUII Ha YpOBHE HIDKE
6a30BOro, MPOSIBISIETCS] HENOCTATOYHOCTh 3HAHUI,

YMEHUH, HABBIKOB.

ot 0 no 40 «HEYIOBJIETBOPUTENBHOY | JucuunanHapHbie KOMIETEHLUH
chopmupoBanbl.  [IposiBisieTcss  MOJIHOE

HaBBbIKOB.

OueHoYHbBIE CPEACTBA AJIS POMEKYTOUHOMH ATTECTALHI

CobecenoBanne

Bomnpocs! o Temam.

K Teme 1:

1. Jlate onpenenenus onpeaenuTeneil BTOPOro U TPEThErO MOPSAKOB.
2. ChopmynupoBaTh CBOMCTBA ONPENETUTENEH.

3. KakoBbI METOIbI BBIYUCIIEHHS OTIpEeeIUTeNe?

K Teme 2:

4. Yro Ha3biBaeTcst MaTpuLeii? [lepednciauts BUAbI MaTPULL

5. Kakast MaTpuLia Ha3bIBa€TCsl HEBBIPOXKIEHHOM?

6. Kakue nuHeiiHble oniepalyiy BBIMOJHUMBI HaJl MATpULIAMU?

7. IlepeuncnuTh CBOMCTBA JTUHEWHBIX ONEPALUi HaJl MATPULIAMHU.

8. Uto HasbIBaeTCs npousBeneHueM mMarpul? Ilepeunciants cBONWCTBA MPOU3BEASHUS MATPULL.
K Teme 3:
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9. CdopmyaupoBarb HEOOXOOMMOE M JOCTATOYHOE YCJIOBHE CYIIECTBOBAHUS MAaTPUIIBL,
00paTHOM TaHHOM.

10. KakoB anroput™M HaXOXKIEHHsI MaTPHULIbL, OOpaTHON TaHHOM?

11. Kak CBsi3aHBI ONIPEENTUTENIN B3aUMHO-00paTHBIX MAaTPHLI?

12. Yro Ha3bIBaeTCs paHrOM MaTpHLbI (1Ba OnpeneneHus)?

K temam 4 u S:

13. Yto Takoe cucTema JMHEHHBIX alreOpanvyecKux ypaBHEHHH, pEIIeHHE CUCTEMBbI?
14. Kakoe ypaBHEHHE Ha3bIBAETCsI MATPUYHBIM U KAKOBO €ro pelieHue?

15. Chopmynuposars npasmio Kpamepa.

16. B uem 3axmouaercst cyTb Metona ['aycca pereHuss cuCTeMbl ypaBHEHUH?

17. Kakue cucteMpl ypaBHEHHUH Ha3bIBalOTCA OAHOPOAHBIMH? YUTO Takoe TPUBUAIBHOE
perieHue?

18. Kakue cucremMbl Ha3bIBAIOTCS COBMECTHBIMU (HecoBMecTHbIMH)? OmpeneneHHbIe
(HeompeneneHHbIE) CUCTEMBI.

19. Uro Ha3piBaeTcs paHrom Marpuisl? ChHopMynnpoBarh TEOpEMY O pAHT€ MaTPHULIBL.
20. Jlatp popmynuposky Teopemsl Kponekepa-Kanemm.

K Temam 6-8:

21. Kaxue BeTMUMHBI Ha3bIBAIOTCSI BEKTOPHBIMU U CKAJIIPHBIMU?

22. Yro HasbiBaercst BekTopom? ChopMmynupoBaTh OCHOBHBIC ONPEICIICHHS.

23. Kaxue BeKTOpBI Ha3bIBAOTCs paBHbIMU? UTO Takoe opt?

24. Kaxue nuHelHble ONepalui MOXKHO BBINOJIHATh HAJl BEKTOPaMU?

25. Kakue BeKTOpbI Ha3bIBAIOTCS JIMHEHHO 3aBUCUMBIMH (HE3aBUCHMBIE) 7

26. Uto Ha3bIBaeTCst 0a3MCOM Ha TUIOCKOCTH U B IPOCTPAHCTBE?

27. YMeTb 3anucaTh pa3jiosKeHHe BEKTOpa Mo Oas3ucy.

28. Kak BBIMIOJHSIFOTCS JIMHEHHBIE ONEPALlUK HaJl BEKTOPAMH B KOOPAUHATHOM (hopme?
29. Kak BBIYMCIUTb KOOPAMHATHI TOUKH, AEJAIIeN OTPEe30K B JAHHOM OTHOLIEHUN?

30. Yro Takoe HarpasJoLINe KOCHHYCBI BekTopa? KakoBel ()OpMyYIbI X BBIYHCICHUS?
31. Uro Ha3bIBaeTCs MPOEKIMEH BEKTOpa Ha OCh?

32. Kax HaliTu yroja Mexay BEKTOPOM U OCbIO?

33. Uro Ha3bIBaeTCs CKAJISIPHBIM NPOU3BeieHHEM BekTOpoB? KakoBbl ero cBoiicTsa?

34. Uro Ha3bIBaeTCs BEKTOPHBIM IIPOU3BEeHNEM BekTOpoB? KakoBbl ero csoiicTsa?

35. Uro Ha3bIBaeTCs CMeELIaHHOE MPOU3BeAeHHeM BekTOpoB? KakoBbl ero cBoiicTsa?

36. B dyem 3axiodaeTcsi HEOOXOOUMOE M JOCTAaTOYHOE YCJIOBHE KOMILJIAHAPHOCTH TPEX
BEKTOPOB?

K Teme 9:

37. ChopmynupoBaTh 3a1a41 aHATUTHYECKOH T€OMETPHH.

38. Ilepeuncautsb ciocoObI 3aJaHUS MPSIMOH HA TIOCKOCTH.

39. Kak onpenenuts yroi Mexay AByMsl IPSIMBIMHU Ha IJIOCKOCTH?

40. KakoBblI yC10BUs APAJUIENbHOCTU U NMEPIEHANKYISIPHOCTU ABYX NPSMBIX?

41. Kak BBIYMCIUTH PACCTOSTHUE OT TOUKU A0 MPSIMOM?

K Teme 10:

42. Kakoe ypaBHEHHE HA3bIBACTCSl KAHOHUUECKUM YPAaBHEHHUEM OKPY>KHOCTH?

43. Yto Ha3bIBAETCS IIIUIICOM?

44. KakoBO KaHOHHUYECKOE YpaBHEHUE IIIUICa?

45. Jlate onpenenenne runepOosl.

46. KakoBO KaHOHHYECKOE ypaBHEHHE runepOossI?

47. Yto Ha3bIBaeTCs napadosoit?

48. KakoBO KaHOHHUYECKOE ypaBHEHHUE mapadosibl?

49. Kak npusectu obliee ypaBHEHHE KPUBOI BTOPOTO MOPSAKA K KAHOHHYECKOMY BUY?
K Temam 11 u 12:

50. KakoBo ofuiee ypaBHEHHE TUIOCKOCTH U €r0 YaCTHBIE Cllydaun?

51. Kak 3anuceiBaeTcst ypaBHEHUE TUIOCKOCTH, MTPOXOSINEH Yepe3 TPU JaHHbIE TOUKU?
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52. KakoBbl yCJIOBUS MapaJlIEIbHOCTU U NEPIIEHANUKYISPHOCTH IBYX IJIOCKOCTEH?

53. Kak onpenenuTts yroy Mexay MIOCKOCTSIMU?

54. KakumMu ypaBHEHUSIMU MOXHO 331aTh MPSIMYIO B IIPOCTPAHCTBE?

55. KakoBbl yCIOBHsS MNapajuIeIbHOCTU W MNEPHNEHAUKYIIPHOCTH MNPSIMOM U IUIOCKOCTH B
POCTpPaHCTBE?

56. Kak onpenenutb KOOPAUHATHI TOUKHU IepeceueHre NPsSMON U TNIOCKOCTH B IPOCTPAHCTBE?

K Teme 13:

57. Uto Ha3bIBaeTCs MOBEPXHOCTBIO BTOPOTO MOpsiaKa’?

58. Kak 3anucpIBatoTCsl KAHOHUUYECKUE YPABHEHHSI PA3JINYHbIX TOBEPXHOCTEN BTOPOro nopsifka?
59. KakoBo o01ee ypaBHEHHE MOBEPXHOCTH BTOPOTO MOpsika?

60. Kak npusectu ob1iee ypaBHEHHE TOBEPXHOCTH BTOPOTO MOPSAAKA K KAHOHUYECKOMY BUAY?
K Teme 14:

61. Kaxoe uncio Ha3bIBaeTCsl KOMILIEKCHBIM?

62. KakoBbI ()OpMBI 3aIIHICH KOMILIEKCHOTO Ynca?

63. Kax BBINOJHSIOTCS AEUCTBUS CJIOKEHUS], YMHOXKEHUs U I€JIeHUs] KOMIUIEKCHBIX YHicen?

64. Uto Ha3bIBaETCsl MOAYJIEM KOMITJIEKCHOTO Yncia’?

65. Uto Takoe CONpsiKEHHOE YUCIIO KOMITJIEKCHOTO Yucia?

66. Kax BbInosHsieTCsl AEHCTBUE BO3BEIEHUS] KOMIUIEKCHOTO YHCIIa B CTEIEHb?

67. Kax usBieub KOpeHb NOKA3aTeNs N U3 KOMIUIEKCHOIO yucia?

68. Kak reomerpuueckoe n300paxaercsi KOMILUIEKCHOE YHCIIO?

5.3 KontposabHas padora

KonTpoabnas padora Nel
Tema: Omnpenenurenu. deficrBus Haa maTtpuuamu. O0paTHasi MaTpuna.
Tunosoi BapuaHT.

2 3 -3 4
21 -1 2
3aganue 1. Brraucauts onpenenurensb
6 2 1 O
23 0 -5
0 0 1
-1 -1
. 1 1 2
3ananue 2. Haiitu 2 2
2 2 3
1 1
3 3 4
3 -4 5
3ananue 3. Haittu matpuily, oOpaTHyIO JaHHOM, U CenaTh MpoBepky | 2 —3 1
3 -5 -1
Kpurepuu onenku
No bannsr Onucanue
5 3anaHKe BBIMOJIHEHO MOJHOCTHIO M a0COIIOTHO MPABUIJIBHO.
4 4 3aaHue BBIMOJHEHO MOJHOCTHIO U MIPABUIIBHO, HO PEIIEHUE CONIEPIKUT
HEKOTOPbIE HETOYHOCTH M HECYIIECTBEHHbBIE OIIUOKH.
3 3 3anaHue BBIMOJHEHO HE TMOJIHOCTBIO, C CYLIECTBEHHBIMH OLIHOKAMU, HO
NOJXOJ K PELISHHIO, HJIesl PeLIEHUs, METO/I TPABUJIbHBL.
5 5 3anaHue BBIMOJHEHO YaCTUYHO, UMEET OLIMOKHU, OCYIIECTBJICHA MOTBITKA
peleHts] HA OCHOBE MPABUJIbHBIX METOJIOB U HIeH PeLIeHUs.
1 0 3aaHue He BBINOJHEHO.
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KonTpoabnas padora Ne2
Tema: BexTopHas aiaredpa.
Tunosoi BapuaHT.

3ananue 1. B mapamnenorpamme ABCD O — ToYKa nepeceueHus TuaroHaiei, A0 =a,
_ = _ — — 1 -
BO =b. Beipa3urs uepe3 a u b BekTop m = 3 AB+ BC + DA
3ananue 2. 3Hast, 4TO a = ci + 5} —kub=3i +;’ + ﬂ; KOJUIMHEapHbIe, HATH YyuCcia o U

B.

3amanue 3. M3BecTHO, 4TO |5| =5, |5| =6, a-b=6. Haiitu |Zt>< 5| .

3ananue 4. [IpoBepuTh KOMIIAHAPHOCTL BEKTOPOB 21(2;—1;3), 5(1;4;2) u 5(3;1;1).
Kpurepuu onenku

No bannsr Onucanue
5 3aaHKe BBIMOJHEHO MOJHOCTHIO M a0COJIFOTHO MPaBUIIBHO.

4 4 3anaHue BBIMOJHEHO MOJHOCTHIO M MPABHJIBHO, HO PELIEHHE CONEPIKUT
HEKOTOPbIE HETOYHOCTH M HECYIIECTBEHHbIE OIIUOKH.

3 3 3anaHKe BBIMOJHEHO HE MOJIHOCTBIO, C CYLIECTBEHHBIMHU OLIMOKAMH, HO
NOJIXOJT K PELISHUIO, UIesl PELICHHUs, METOJ] PABUIIbHBI.

’ ’ 3amaHue BBINOJHEHO YaCTUYHO, HMEET OILITHOKH, (icymeCTBneHa MOTIBITKA
peleHus] Ha OCHOBE MPABUJIBHBIX METOMIOB U HIEH PELIEHUSI.

1 0 3agaHue He BBITIOJIHEHO.

KonTpoabHnas paGora Ne3
Tema: Ilpamas Ha naockoctu. Ilnockocrs. Ilpsimas B npocTpancTse.
Tunosoi BapuaHT.
Samanme 1. Jlau tpeyromsunk ¢ sepmmmamu A(0;—4), B(3:0) u C(0;6). Cocrasuts
ypaBHEHHUE U HAWTH IJINHY BbICOTBI CH.
3amanue 2. CocTaBUTh ypaBHEHHME IUIOCKOCTH, Mpoxopsmed uepe3 Touky M(2; -3; 1)
napajjieabHO BEKTOpaM 5(—3;2;1) u 5(1;2;3).
3ananue 3. Halitu ypaBHeHuUe npsMOH, mpoxoasieii uepe3 Touky A(5;—1,—3), mapauienbHo
IPsAMOU
2x+3y+z=6,
4x—-5y—z+2=0
Kpurepuu onenku

No bannsr Onucanue
5 3amaHue BHIMOJHEHO MOJHOCTBIO U A0COIOTHO MPABUIIBHO.

4 4 3anaHue BBIMOJHEHO MOJHOCTHIO M MPABHJIBHO, HO PELIEHHE CONEPIKUT
HEKOTOPbIE HETOYHOCTH U HECYIIECTBEHHBIE OIUOKH.

3 3 3anaHKe BBIMOJHEHO HE MOJIHOCTBIO, C CYLIECTBEHHBIMHU OLIMOKAMH, HO
MOJIXOJ] K PEIECHHIO, MJIesl PELIECHUS, METOI TPABUIIbHBI.

5 ’ 3amaHue BBINOJHEHO YaCTUYHO, UMEET OLITHOKH, OCYLIECTBJIEHA MOTIBITKA
peleHus] Ha OCHOBE MPABUJIBHBIX METOMIOB U HIEH PELIEHUSI.

1 0 3aaHue He BBITIOJIHEHO.

5.4 UnauBuayaibHble JOMAIIHHE Pa0OThI

N3 «CucreMbl JHHEHHBIX aJredpan4ecKux ypaBHeHHI»
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Tunosoi BapuaHT.
3aganue. Jloka3aTb COBMECTHOCTb JTaHHON CHCTEMBbl JIMHEHHBIX YPAaBHEHMH U PELIUTb €€
Tpems criocobamu: 1) merogom ['aycca; 2) marpuuHbiM MeToioM; 3) no popmysam Kpamepa.

X +x,—x; =4,
X, =X, + X3 =06,
=X +Xx,+x,=0.

Kpurepuu onenku

No bannsr Onucanue
5 3a1aHKe BBIMOJHEHO MOJHOCTHIO M a0COIIOTHO MPABUIIBHO.
4 4 3anaHue BBIMOJHEHO MOJHOCTHIO M MPABHJIBHO, HO PELIEHHE CONEPIKUT
HEKOTOPbIE HETOYHOCTH M HECYIIECTBEHHbIE OIIUOKH.
3 3 3anaHKe BBIMOJHEHO HE MOJIHOCTBIO, C CYLIECTBEHHBIMHU OLIMOKAMH, HO

IMOAXOJ K pCHICHUIO, UACA PCIICHMS, METO IMMPABUJIbHBI.

3az[aH1/1e BBITNOJIHCHO YaCTUYHO, UMCECT OIJ.II/I6KI/I, OCYLIECTBJICHA ITOIBITKA

2 2 o
peI€HNA Ha OCHOBE IMPABUJIbHBIX METOAOB U UACH PCIICHUS.

1 0 3agaHue He BBIIOJIHEHO.

N3 «Ilonsipaasi cucrema koopauHat. Kpusbie BToporo nopsigka.
Tunosoi BapuaHT.
3ananue.
1) ITocTpoiite kpuBble B MOJSIPHONH CHUCTEME KOOPAMHAT IO TOYKAM, J1aBasi 3HAYEHUs

/4
yepes3 IMPOMEKYTOK E’ Ha4YMHas1 OT ¢ =0.

2) Haiigute ypaBHeHME MOJY4YE€HHOW JMHUU B MpPSIMOYIOJbHON NEKapTOBOM cHCTeMe
KOOpJAMHAT, HAa4ajl0 KOTOPOH COBIAAAET C IOJIOCOM, a IMOJOXKHUTENbHAs MOJyoCch abCIuce — ¢
HOJIAPHON OCBIO U 110 YPABHEHUIO ONPENEIUTE BUJ KPUBOIL

4
P=T""T"
I-smng
Kpurepuu onenku
Ne bannbl Onucanue
5 3agaHue BHIMOJIHEHO MOJHOCTHIO M a0COJIFOTHO MPABUJIBHO.
4 4 3a7jaHKe BBITMOJIHEHO MOJHOCTBIO U MTPABUIIBHO, HO PELIEHHE COJEPIKUT

HEKOTOPBIC HCTOUYHOCTH YU HCCYIICCTBCHHBIC OIIMOKH.

3anaHKe BBIMOJHEHO HE MOJIHOCTBIO, C CYLIECTBEHHBIMHU OLIMOKAMH, HO

3 3 MOAXO/ K PEIICHUI0, HJIesl PEIISHUS, METOJT TPABUJIbHBI,

’ ’ 3amaHue BBIMOJHEHO YaCTHYHO, HMEET OIIMOKH, (icymeCTBneHa MIOMBITKA
pelIeHus] Ha OCHOBE MPABHJIbHBIX METOAOB M MJICH PEIICHHUS.

1 0 3azaHie HE BBITOJHEHO.

N3 «KomniiekcHbIe YHCIa».
Tunosoi BapuaHT.
3ananue 1. HaiiT KOpHM X; M X> KBaJPaTHOTO ypaBHEHHsI x~ —4x +13 =0 HaliTu

(%, +2x,),
(xl —Xz), XXy, XpiXy.
3ananue 2. Haiitu (1 + / 3i)15.

Kpurepuu onenku

N | Bamm | Onucanue
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3amaHue BBINOJHEHO MOJHOCTHIO U a0COJIFOTHO IPaBUJIbHO.

3a7aHue BBIMOJIHEHO MOJHOCTBIO U MPaBUJIbHO, HO PEIICHUE COOCPIKUT
HEKOTOPBIC HCTOYHOCTU U HECYIICCTBCHHBIC OIIMOKH.

3anaHKe BBIMOJHEHO HE MOJIHOCTBIO, C CYLIECTBEHHBIMHU OLIMOKAMH, HO
NOJIXOJT K PELISHHIO, UIesl PELICHMUs, METOJT IPABUJIbHBL

3az[aH1/1e BBITNOJIHCHO YaCTUYHO, UMCET OIJ.II/I6KI/I, OCYLIECTBJICHA ITOIBITKA
pe€IICHUSA Ha OCHOBC IPABHUJIBHBIX METOOOB U uaen PECHICHUS.

3agaHue He BBIIOJIHEHO.

27




Ouenounble cpeocmea 014 meKyuieli ammecmauuu

Tect
1 3 4
1. Onpenenurens -2 1 2 | paBeH
-3 2-1
1)33
2)32
3)-33
4)-32.
-1 1-1 0 2
5 p -1 5-3 27
. Panr matpurst aBeH
pHt 3-3 75 P
-5 2 0-52
1)2
2)3
3)4
4)s.

3. YMHOXkeHue MaTpulbl A, ; Ha Matpuny B, ,
D)npusosut k Matpune suaa Cs,
2)npusoauT k Matpuue Buaa C,

3)npusoaut k Matpune suna C, ,

4)HEBO3MOKHO.
-2 30 -2 30

4 Ecm A=| 1 2 1|, B=|-3 1-1]|, T0301€eMeHT ¢,; Matpuubl C = A- B paBeH...
-3 1-1 -4 3-2

-9 5
5. Jlns matpunpsl A :( A 3} obparnas Matpura A

1{3 -5
1)cyuiecTyer 1 umeer Bung A ' = ——
oy Y 7(4 —9j

1(3 -5
2)cyiecTByer u umeet Bujg A~ =—
)y Y 7(4 —9j

1( 3 5
3)cymecTByer u umeet Bug A = ——
)ey y 7(_4 _9J

4)He cyLIeCTBYeT.

—6x—-5y=11

> cymMMa X+ y paBHa ...
3x-Ty=4 7 r P

6. i cucrembl {

X, +3x,—2x, =1,
7. Cucrema
X, +4x, +4x, —x, =10
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1)moskeT ObITh pernena meronom ["aycca
2)moskeT ObITh perena meronom Kpamepa
3)Mo3keT OBITh pelIeHa MaTPUYHBIM CIIOCOOOM
4)s1BIsIETCSI HECOBMECTHOM.

8. KBazmpar mojyns Bektopa @ = 4i +3]_’+5/€ paBeH. ..
— /4
9. U3BecTHO, uTO |a_| =4, |b| =3. Yroa MeXay STHMHU BEKTOPAMH PaBEH @ = 3 CxansipHoe

NPOU3BENICHUE Th DPABHO. ..

10. BexTopsl @ =2/ —2]_’—319 ,b=i —4]_’+x/; , € =—2i —k SBJISAIOTCS KOMILIAHAPHBIMH MPU X
pPaBHOM

1)-7,5

2)-6,5

3)-11,5

4)-10,5.

11. 15t OTBICKAHUS PACCTOSIHUSI OT IPSIMOH IO TOUKHM IpsiMast AOJIKHA OBITh 3a/JaHa YpaBHEHHUEM
BUZA

{ X =mi+x,,
y=nt+y,

X
nI+2o

a b
) y=kx+b
4)Ax+By+C =0.
12. KaHOHMY€ECKOE ypaBHEHHE NMPSIMOM, MPOXOAsILEN Yepe3 TouKy ((5,—1) NepneHauKyIsipHO
npsAMON 2x +3y +6 =0, UMeeT BUf

-5 1
1)x :&
-2 -3
x=-2t+5,
2
{y:—3t+1
{x:51+2,
3)
y=—1+3
-2 -3
piz2_y-3
5 -1

13. YpaBHeHHE IOCKOCTH, MPOXOAALIEH uepe3 TouKy B(—1,4,—5) napajjienbHO MIOCKOCTH
YOZ , uMeeT BUf

1)5y+4z=0
2)x=-1
3)y=4
4)z=-5.

14. Ecnu Touku A(5,0) u D(0,—4) SBJIAIOTCS BEPILIMHAMU 3JUIUIICA, TO €M0 KAHOHUYECKOE

ypaBHEHUE UMEET BUJ
2 2

5 4
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2 2

2)X_+y_
25

2 2

3)X_+y_
4 s

2 2
4)X_+y_

6

1

1

=1
16 25

15. Ecnu z, =4-6i, z, =—2-3i, TO CyMMa NEHCTBUTEIbHON ¥ MHMMOM 4YacTel 4ucna Z, -z,

paBHa ...
Kpurepuu onenku
No bannsr Onucanue
5 19-20 3a1aHKe BBIMOJHEHO MOJHOCTHIO M a0COIIOTHO MPABUIIBHO.
4 16-18 3aaHue BBIMOJHEHO MOJHOCTHIO U MIPABUIIBHO, HO PEIIEHUE CONIEPIKUT
HEKOTOPbIE HETOYHOCTH U HECYIIECTBEHHBIE OLIMOKH.
3 9-16 3anaHKe BBIMOJHEHO HE MOJIHOCTBIO, C CYLIECTBEHHBIMHU OLIMOKAMH, HO
MOJIXOJ] K PELIEHHIO, HJIesl PeLIEHUs, METO/I TPABUIIbHBIL.
’ 1-9 3amaHue BBITIOJHEHO YaCTUYHO, UMEET OIIUOKH, OCYLIECTBJIEHa MOTIBITKA
peleHnsl Ha OCHOBE MPABUIIBHBIX METOIOB U UEH pelleHus.
1 0 3agaHue He BBITIOJIHEHO.
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