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I. MeToauyeckue pekoMeHIANUMN

1.1 MeTtoanyeckne peKOMEHJAIMH 10 OPraHW3anMM padoTbl CTYAEeHTOB BO BpeMsl IpOBeleHHS
JIEKIIMOHHBIX 3aHATHI

B xozme nexuuil mpenojaBaTenb M3JIAraeT M Pas3bsCHAET OCHOBHBIE, HAanOOJee CIIOKHBIE MOHATHS TEMBI, a
TaKXXe CBSI3aHHbIC C HEH TEOPETUYECKUE U IPAKTUUECKUE MTPOOIEMBI, JaeT PEKOMEHIAIMHU ATl IPAKTHIECKOTO
3aHATHA U YKa3aHUS AJIs1 BBIIOJIHEHHUS CaMOCTOSITEIbHON PaOOThI.

B xoze neKnnoHHBIX 3aHATHIH 00yJaromeMycs HeOOXOAMMO BECTH KOHCIIEKTHPOBaHHE y4eOHOro MaTepHuana.
OO6parate BHIMaHUE Ha KaTeTOPUH, (OPMYIHPOBKH, PACKPBIBAIONINE COJEPKAHNE N3YIaeMOM AUCITUTLINHBL,
Hay4HBIE BBIBOJIbI M IPAKTUYECKUE PEKOMEHIALINH, TIOJIOKUTEIBHBIM OIIBIT B OPATOPCKOM MCKYCCTBE.
XKenatenbHo ocTaBUTH B paboOYMX KOHCIEKTaxX IIOJIs, HA KOTOPBIX JAeiaTh MOMETKH, MOMYEPKUBAIOIIUC
0co0yI0 BaXXHOCTb TE€X MJM UWHBIX TEOPETHUECKHX TIONOKEHHH. PekoMeHayeTcss aKTUBHO 3a/1aBaTh
MIPETOAABATENI0 YTOUYHAIOMUE BONPOCHl C IENBI0 YSACHEHUS TEOPETHUYECKUX TIOJOXKEHUH, pa3pelieHus
CIIOPHBIX CUTYyaLUil.

1.2 MeToauyecKkue peKOMEHIAUMH 10 NOAT0TOBKE K MPAKTUYECKUM 3aHATUIM

Ha npaxktudeckoM 3aHATHM CTYJACHTBHI PEMIAIOT 3a7adyd TOJ PYKOBOJACTBOM TpenopaBaTens. CeMuHap
MIPOBOJIUTCS TI0 Y3JIOBBIM M Han0OJIee CII0KHBIM BOIIpOcaM (TeMam, pas3jiesiaM) yueOHOM MporpaMMel.
[IpakTrueckue 3aHATHS MOCBSIIEHBI U3yYEHUIO HAUOOJee BAKHBIX TeM y4eOHOW qucuuIuinHbl. OHU CIy)KaT
JUTSI 3aKpeTUIeHHs] U3yUYeHHOT0 MaTeprania, pa3BUTHS YMEHUH W HABBIKOB TIOJTOTOBKH JIOKJIAIOB, COOOIICHNUH,
MPHOOPETEHNST OMBITA YCTHBIX IMyOIMYHBIX BBICTYIUICHHUH, BENEHUS AMCKYCCHH, apTyMEHTallMd W 3alldThI
BbIABHUI'a€MbIX HOJIO)KGHI/II\/'I, a TaK¥XC IJId KOHTPOJIA IpenogaBaTejieM CTCICHHU MOATOTOBJICHHOCTU CTYACHTOB
1o 1/13y11aeM0171 JUCHUITIIUHE.

B xo/e moAroTOBKYU K MPAKTUUECKUM 3aHATUAM CICAYET U3YUUTh OCHOBHYIO U JTOTIOJHUTENIBHYIO JTUTEPATYPY,
y4ecTh peKOMEH/IAIUH TPeToaBareis u TpeOoBaHUs paboUeii MporpaMMBL.

MoxHo IIOATOTOBUTH CBOHl KOHCIIEKT OTBETOB IIO paCCManHBaeMOﬁ TEMATHUKE, INOATIOTOBUTH TE3UCHI IJIA
BBICTYIUICHUH 110 BCEM Y4€OHBIM BOMPOCaM, BBIHOCUMEIM Ha 3aHsTHe. ClieayeT MPoyMaTh IPUMEPEHI C IENbIO
obecrieueHusT TECHOW CBSI3M HW3y9aeMOW TEOPHH C peajbHOW MPakTUKOH. MOXKHO OTOJHHUTH CITHCOK
peKOMeHHOBaHHOﬁ JIATEPATYPhI COBPEMCHHBIMU NCTOYHHUKAMMH, HE mpeaACTaBJICHHBIMU B CITMCKEC
PEKOMEHIOBaHHOU JTUTEPATYPHI.

1.3 MeToauyecKue peKOMeHIAIMY [0 OPTaHU3AIHM CAMOCTOATEILHOI PadoThI 00yUaloIIUXCS

CamocrosTensHast pabora — ulaHupyemast yueOHasi, y41eOHO-HCCIIeI0BaTENbCKasl, HAyYHO-HCCIIEN0BaTEIbCKAs
paboTa CTYIECHTOB, BHIINOJIHSIEMasi BO BHEAYAUTOPHOE BpPEMs 110 331aHHI0 U IPU METOAUYECKOM PYKOBOJCTBE
npenojasaresis, Ho 0e3 ero HemoCpeACTBEHHOTO y4acTus (IpU YaCTHYHOM HEMOCPEACTBEHHOM Y4YacTUH
MpenojaBatelis, OCTAaBISIONIEM BEAYIIYIO POJIb 32 Pa0OTON CTYICHTOB).

CamocTostenbHas padota cryneHToB (nainee — CPC) B BY3e siBisieTcss BaXKHBIM BHIIOM yUeOHOH W HaAyYHOUH
nesitenbHOCTH cTyaeHTa. CPC urpaer 3HaYUTENBHYIO POIIb B PEUTHHTOBOM TexHOJOTHH 00y4deHns. O0ydeHne
B BY3e Bkimouaer B ce0s 1Be, IPAKTUYECKU OAMHAKOBBIE 110 00BEMY U B3aUMOBJIMSHHUIO YacTU — IpoLecca
oOydenust u npoiecca camoodyuenus. [lostomy CPC nmomkHa crath 3QEKTUBHOW U IEJICHANPABICHHON
paboroii cTyaeHTa.




K coBpeMeHHOMY CrieMaIiCTy OOLIECTBO MPEIbSIBISET TOCTATOUYHO IHUPOKHI MepevyeHb TpeOOBaHUH, cpenn
KOTOPBIX HEMaJIOBAYKHOE 3HAYCHUE UMEET HAIMYUE y BBITYCKHUKOB OIPEIETICHHBIX CIIOCOOHOCTEH U yMEHHUS
CaMOCTOSITEIbHO J00BIBaTh 3HAHWS W3 PA3NUYHBIX HCTOYHHKOB, CHCTEMAaTU3UPOBATH IOJTYYECHHYIO
UH(pOPMAINIO, IaBaTh OLEHKY KOHKPETHOW cuTyauuu. DopMHpPOBAaHHE TAaKOrO YMEHHS IPOMCXOIHUT B
TEYCHHE BCETO Nepuoja OOy4YeHHs Uepe3 ydacTHE CTYACHTOB B MPAKTUYECKUX 3aHITHAX, BBITOJIHEHUE
KOHTPOJIbHBIX 33/IaHUH U TECTOB, HANIMCAaHUE KYPCOBBIX M BBITYCKHBIX KBaJH(PUKaMOHHBIX padot. Ilpu 3Tom
CPC urpaer peraroniyio pojb B X0/€ BCEro y4eOHOro mnporecca.

B mporuecce caMoCcTOSTEIbHOM PabOThl CTYAEHT NpUOOpeTaeT HaBBIKM CaMOOPIaHU3allH, CAMOKOHTPOJI,
CaMOYIIPaBJIECHUS, CaMOpe(IEKCUM W CTAHOBUTCA AaKTHBHBIM CAaMOCTOSATEJIBHBIM CyOBEKTOM yueOHOMH
JIESTEIEHOCTH.

DopMBI CaMOCTOSITEIEHON pabOTHI CTYJICHTOB pa3Ho0OpasHel. OHM BKITIOYAIOT B CEOSI:

- U3y4YeHHe y4eOHOW, HayyHOH W METOJMUYECKOH JUTEpaTyphl, MAaTepPHAIOB IMEPUOJUYECKUX H3JAHHU C
MPUBJICYCHUEM DICKTPOHHBIX CpEACTB OQHIMATBHON, CTaTHCTUYECKOW, MEPUOJMYECKON W HAy4YHOM
WH(pOpMAIIHH;

- IOJITOTOBKY JOKJIA/0B U pedepaToB, HAIMCAHUE KYPCOBBIX U BBIITYCKHBIX KBAJTM(UKALUOHHBIX PadoOT;

- yuacTue B paboTe cTyIeHUYeCKHX KOH(pepeHINH, KOMIIEKCHBIX HAyYHBIX UCCIIETOBAHUSIX.
CamocTosTenpHas paboTa mproOIIaeT CTyAEHTOB K HAYYHOMY TBOPUYECTBY, MOMCKY M PEIICHHUIO aKTyaJIbHBIX
COBpPEMEHHBIX MTPOOIIEM.

OCHOBHOH (OPMOI CaMOCTOSITEIBHOW pPAa0OTHl CTyAEHTa SBISCTCS H3yYeHHE KOHCIEKTa JEKUWH, uX
JIOTIOJIHEHUE, PEKOMEHJOBAaHHOW JINTEpaTyphl, AKTMBHOE YyYacTHE HA MPAKTHUYECKUX U CEMHHAPCKHUX
3aHATHUAX.

Yrenune yyeOHUKA

W3zyuas mMatepuan mo y4eOHUKY, CIEAYeT MEPeXOIUTh K CIEAYIOIEMY BOIMPOCY TOJNBKO MOCIE MPaBUILHOTO
MOHUMAaHUS TPEIBIAYIIEro, MPOU3BOAsS Ha OyMare Bce BBIYHCICHHS (B TOM 4YHCIE W T€, KOTOPBIC paju
KpaTKOCTHU OIMYILICHHI B y4eOHHUKE) M BHIOHSS UMEIOIINECS B YYCOHUKE YEPTEHKH.

Oco0oe BHMMaHHE ClIeAyeT oOpaiiaTh Ha ONPEIACICHHE OCHOBHBIX MOHATHH. CTYIEHT JOJDKEH MOAPOOHO
pa36HpaTL IMPUMEPLI, KOTOPBIC IOACHAKOT TaKWE€ OINPCACICHHA, U YMCTb CTPOUTH AHAJIOTMYHBIC IPHUMCPLI
CaMOCTOSITEIIBHO.

HeoOxoauMo TMOMHHTB, 4YTO Kaxaas TeopeMa COCTOMT U3 TIPEANOJIOKCHUH W yTBepkIeHUs. Bcee
MPEIONIOKEHYS TOJKHBI 00SM3aTENIbHO HCIOJB30BaThCsl B Jl0Ka3aTeNbcTBe. HyXHO MOOWMBATHCS TOYHOTO
MPEJICTABICHUS] O TOM, B KaKOM MECTE JIOKAa3aTelIbCTBA HCIOJIb30BAHO KAXKIOE MPEANOIONKCHUE TEOPEMBL.
[Tose3HO COCTaBJISITh CXEMBI JIOKA3aTEIbCTB CIOXKHBIX TeopeM. [IpaBUIIbHOMY MOHMMAHHIO MHOTHX TEOPEM
moMoraer pa3dop MPHUMEPOB MaTeMaTHYeCKHMX OOBEKTOB, O0NaNalomIMX W HE OO0JAJarIIUX CBOHCTBAMH,
YKa3aHHBIMHU B TIPEIIIOJIOKEHUSIX U YTBEPIKACHUSIX TCOPEM.

IMpy w3ydeHnHn Martepuana Mo y4eOHUKY TOJIE3HO BECTH KOHCIICKT, B KOTOPBIH PEKOMEHIYETCSl BITUCHIBATH
ompeneneHus, GOPMYIHPOBKU TeopeM, GOPMYIIbI, ypaBHEHHUS U T. 1. Ha mojsix KOHCIEeKTa cleyeT OTMeuaTh
BOIIPOCHI, BBIJICJICHHBIC CTYJCHTOM IJIA ITOJIYUCHUSA MMMCBbMEHHOM WIIN YCTHOﬁ KOHCYJIbTallU IIPEIoaaBaTelIsd.
[MucemeHHOE oopmIleHHE PadOThI CTYACHTA UMEET UCKITIOUUTEIILHO BaXKHOE 3HAUYCHHUE. 3alMCU B KOHCIIEKTE
JTOJIKHBI OBITh CHIEJIAHBI YKCTO, aKKyPAaTHO U PACIOJIOXKEHBI B ONPEJCICHHOM IOPsIKe. XO0pollee BHEIIHEES
odopMiIeHHEe KOHCIIEKTa [0 M3yYCHHOMY MaTephaily He TOJbKO NPUYYHUT CTyleHTa K HEeoOXOAUMOMY B
paboTe MOPsIKY, HO U TMO3BOJHUT €My HM30€XKaTh MHOTOYHCICHHBIX OIIMOOK, KOTOPhIC MPOUCXOIAT W3-3a
HEOPEKHBIX, OCCTIOPSAIOUHBIX 3aITHCEH.

BeIBO/IBI, TIOJTy4eHHBIE B BUJIE GOPMYII, PEKOMEH/IyeTCS B KOHCIIEKTE ITOYEPKUBATh WM OOBOJUTH PAMKOIA,
4TOOBI IIpy NCPCUYUTBIBAHNU KOHCICKTAa OHU BBIACIAIUCH U JIy4YlIC 3alIOMUHAJINCh. OneIT IIOKa3bIBa€T, 4TO
MHOTHM CTYJICHTaM TIOMOTaeT B paboTe COCTaBlIEHHE JIMCTa, COACPIKAIETO BaKHEHINEe W Hauboyiee 4acTo
ynoTpedsieMbie GopMyIbl Kypca. Takoil JHCT He TONBKO MOMOTraeT 3amOMHUTH (OPMYJIBI, HO U MOXKET
CJIY>KUTh MTOCTOSIHHBIM CITPABOYHHKOM JUISI CTYACHTA.

Camonposepka

IMocne w3ydeHHs OINpPENENCHHOW TEMBl 10 YYeOHMKY W PEHICHUS JIOCTATOYHOI'O KOJNHYECTBA
COOTBETCTBYIOUINX 3aJjad CTYIEHTY PEKOMEHIYeTCS BOCIIPOM3BECTH MO MaMATH OIpPEAECNICHUsS, BBIBOJbI
¢dopmyn, GOpPMYNIHPOBKM M JOKa3aTelbCcTBa TeopeM. Bompockl Ui caMONpPOBEpPKH, NPHBEICHHBIE B
HACTOSIIIIEM ITOCOOMH, AAHBI C LIENbIO IIOMOYb CTYICHTY B IIOBTOPEHHH, 3aKPEIVICHUH U MPOBEPKE MPOYHOCTH
YCBOEHHSI U3yYEHHOTO Marepuana. B ciydae HEoOXOAMMOCTH HAlo elle pa3 BHUMATEIbHO pa3o0paThcs B
MaTepuaie yueOHUKa, PelIuTh Psij 3a1ad.

WNHorna HemoCcTaTOYHOCTH YCBOEHHMS TOTO WM HMHOTO BOIpPOCAa BBLICHSETCS TOJBKO TPH H3Y4YEHUU
JanpHenIero Mmarepuana. B a3ToMm ciydae Hago BEpHYTHCS Ha3a U MMOBTOPUTH IIOXO YCBOCHHBIN pased.

1.4 TIpoBeneHue 3aHATHI B HHTEePAKTUBHOMN opme

WNuTepakTrBHOE 00ydeHHE MPEICTABIIIET CO00i CrIocod MO3HAHUS, OCYIIECTBISIEMBIN B (hopMax COBMECTHOU
JIEITENIFHOCTH 00yYaroluXcs, T.e. BCE YYACTHHKH 00pa3oBaTeIBHOIO MpOIecca B3aUMOJCHCTBYIOT IPYT C
JIPYyTOM, COBMECTHO pCIIAIOT IIOCTaBJICHHBIC TPOOJIEMBI, MOJCITUPYIOT CUTyallid, OOMEHUBAIOTCS



nH(opMaLuer, OLEHUBAIOT JEHCTBHE KOJUIET M CBOE COOCTBEHHOE MOBEACHHE, HOTPYKAIOTCA B pPEalIbHYIO
aTMoc(epy AETOBOr0 COTPYJHUYECTBA M0 PA3PELICHUIO MPOOIIEM.

WnrepaktuBHast popma 00yueHuUs peannsyercs B BUIe KOJUICKTUBHBIX PEIICHNI TBOPYECKUX 3a1ad.
KosutexkTBHBIE pelieHus] TBOpUecKHX 3amad. llox TBOpUYeCKMMHM 3aJaHMAMH ITOHUMAIOTCS TaKue ydeOHbIe
3a7aHus, KOTOpble TpeOyIoT OT OOydaromMXcs HEe MPOCTOr0 BOCIPOM3BOACTBA MH(OpMAlWH, a TBOPYECTBA,
MOCKOJIBKY 33/1aHMs COJEep)KaT OONBIIMKA HIM MEHBIIMH 3JIEMEHT HEM3BECTHOCTH M HMMEIOT HECKOJIBKO
MOJIX0/I0B, HECKOJIBKO METOJIOB PEIICHUS.

1.5 MeToanyecKue peKOMEH/IAIUM [0 PellIeHUI0 3a1a4, B TOM YHUCJIe TOMOJHUTEIbHbIX

BaxxHbIM KpuTEpreM yCBOCHUS TEOPUHU SIBIISIETCSI YMEHUE PEILATh 3aJa4l Ha MIPOUICHHBIN MaTepual.

[lpu peuieHnu 3a7a4 HYKHO OOOCHOBATH Ka)KIbId 3Tall PELICHUS UCXOJS M3 TEOPETHUYECKHUX ITOJOKEHHN
Kypca. Ecu CTyIeHT BUIUT HECKOJIBKO MyTeW PElICHHs, TO OH JOJDKEH CPAaBHUTh MX YW BBIOpaTh M3 HUX
camblid myumuid. [Tone3Ho 10 Havyasia BRIYUCIEHUM COCTaBUTh KPAaTKUH IIJIaH PEIIeHUSI.

Pemenns 3amad u mpUMepoB ClIeyeT M3JaraTth MOJPOOHO, BBEIUMCIEHUS pacrojaraTh B CTPOTOM IOPSIKE,
OTJIENISIST BCIOMOTATENbHBIE BEIYMCIICHUS! OT OCHOBHBIX. UepTe ¥ MOYKHO BBHINIOJHATH OT PYKH, HO aKKypaTHO
U B COOTBCTCTBUU C JOaHHBIMH YCJIIOBUSAMHU. Ecan YCPTECIK Tpe6yeT 0CO6O TIHIATCJIBHOT'O BbIIIOJIHCHUA
(Hanpumep, TpH TpaduUUecKoll NpOBEpKEe pEIICHHs, MOJYYEHHOrO IYTeM BBIYMCICHHI), TO CIEAyeT
MOJIE30BATHCS TMHEWKON, TPAHCTIOPTUPOM, JIEKaJIOM M YKa3bIBaTh MacIITal.

Pemenne kaxxaod 3amauu JTOMKHO JOBOAMTHCS IO OTBETA, TPEOYEMOIO YCIOBUEM, M 110 BO3MOXKHOCTH B
o01mieM BHJIE ¢ BEIBOJIOM (DOPMYIIBL. 3aTeM B TIOIYYSHHYIO (POPMYJTY TIOJCTABIISIOT YACIOBEIC 3HAUCHHSL.

B mpoMexyTOYHBIX BRIYHCICHUAX HE CIIeIyeT BBOAUTH MPUOIMKCHHbBIE 3HAUSHHUS KOPHEH, uncima 7 u T. 1.
[lomyueHHBIH OTBET CIEAyeT MPOBEPSATh CHOCOOaMH, BHITEKAIOIUMH M3 CYIIECTBa JaHHOW 3amaun. Ecmm,
HampuMep, penianach 3a/1a4a ¢ KOHKPETHBIM (U3NIECKUM WM TE€OMETPHUUECKUM COJEpKaHUEM, TO IIOJIE3HO,
MPeXIe BCEro, MPOBEPUTHh Pa3MEPHOCTh MOJTYYEHHOTO oTBeTa. lloje3Ho Takke, eclii BO3MOXKHO, PEIIUTh
3a/1aqy HeCKOJIBKUMH CIIOCO0aMU U CPABHUTH MOITYUYCHHBIC PE3yIbTATHI.

Pemenne 3amay ompeneneHHOro THIA HYXHO TPONOIDKATh A0 NPHUOOPETEHHs] TBEPAbIX HABBIKOB B HX
peleHuu.

Ilepen pemenueM 3agaud JOMKHO OBITH TOJIHOCTBIO TpPUBENEHO ee ycioBue. CaMo pelieHHe CleayeT
COIIPOBOK/AATh HEOOXOIUMBIMH PacieTaMH U MOSICHEHUAMH C yKa3aHUEM MIPUMEHIEMBIX (opMyJI, aHAJTM30M H
BBIBOJAMH.

Pabora nomkHa OBITH OGoOpMIIEHA aKKypaTHO, HamucaHa pa30opuyMBO O3 IMOMapoK, 3a4epKUBaHUU U
COKpAIICHHH CIIOB.

1.6 MeToauuecKkue YKazaHud 10 MOATrOTOBKE K PCIICHUIO KelcoB — NMPAKTHYECKUX chyaum‘i

Keiic (B mepeBome ¢ aHTi. — ciy4ail) TpencTaBisieT co00H MpoOJIEMHYIO CHUTYyalHio, IpeaaraeMyto
CTYZICHTaM B KauecTBE 3a/laud JUIS aHaiuu3a W nowcka pemeHus. OOBIYHO KEHC COJEPKHUT CXEMaTHYECKOe
CJIIOBECHOE OIHMCAaHUE CHUTYyalluH, CTATUCTUYECKUE IaHHBIC, a TaKKe MHEHHUS U CYXKICHUS O CHUTYyallusX,
KOTOpBIE TPYIHO TpelCcKa3aTh WM M3MepuTh. Keiic, oXBaThIBaeT Takuwe BUIBI PEUEBOU AEATEITHHOCTH KaK
YTCHHUEC, TOBOPCHUE U NN CHMO.
Kelicbl HarnsiiHO NIEMOHCTPUPYIOT, KaKk Ha MPaKTUKE MPUMEHSIETCS TeopeThuueckui martepuan. JlaHHbIN
marepuai HCOGXOJII/IM JIISL O6CY>KJ1€HI/I$I npeajrara€MbIX TEM, HAIIPaBJIICHHBIX Ha pa3BUTHEC HABBIKOB O6HICHI/I$[
Y TIOBBIIIICHUS] TPO(PECCUOHATFHON KOMIIETCHIIMH. 3a4acTylo B KelcaX HET SICHOTO peIIeHUs MpOOJIeMBbI U
JIOCTATOYHOTO KOJIMYECTBA WH(OPMAITHH.
AHanm3 Keiica JOKEH OCYIECTBISATHCS B OMPEISICHHON MOCTIeI0BAaTEIFHOCTH:

- Beimenenue mpooieMsl.

- [lonck dakToB 1o maHHOM MpodIeMe.

- PaccMoTpeHue anbTepHaTUBHBIX PELICHHIA.

- Be16op 000CHOBaHHOTO peLIeHUS.

1.7MeT021uqec1me PCKOMEHAAIHUH 110 BBIMOJHCHHUIO JOMAIIHUX U UHAUBUAYAJIBbHBIX 332]21H](ll7[

Jlomaraue 3a7jaHus 10 Kypcy BBITIOJHSIOTCS 00Yy4aloIIMMUCS CaMOCTOSITENIFHO B OTAEIBHON TeTpaau WiIn B
TETpaJy JUIsl IPaKTHUECKUX 3aHATHH.

Jomarmare 3amaHusl OpPUEHTHPOBAHBI HAa 3aKpEIUIEHHE TEOPETHYECKOr0 MarepHaia, M3YYeHHOTO B XOJe
JIEKIIMOHHOTO 3aHATHS M OTPabOTaHHOTO HA MPAKTUYECKUX 3aHATHAX 10 KaXIOW TeMe Kypca.

[Tpu BBIMOTHEHNH AOMALIHETO 334aHUs 00Y4aIOMIMICS JOJKEH TOBTOPUTH TEOPETHUECKUI MaTeprall JIEKIUH
M0 IaHHOH TeMe; pa3o0paTh 3aJaHusl, BHIIOJHEHHBIE HA PAKTHYECKOM 3aHSATHH; 3alHCaTh YCIOBHE 3aJaHHS
B TETpajb, MOJHO W C OOOCHOBAaHMEM JEHCTBUH BBHINOJHUTH pEHICHHE 3aJaHUil; NpU HEOOXOAUMOCTH
MPUBECTH HEOOXOMMBIE YTOUHEHUS ((hOPMYITBI, TEOPEMBI, YTBEPKACHHS), HA OCHOBE KOTOPBIX IMPOBOIMIOCH
peleHue; 3anucarh OTBET MIIN BBIBOJ.



Bce wunmuBHayaibHBIC 3aJaHUs HEOOXOIUMO 3alllUTUThL B YCTHOH (oOpMe, OTBETUB Ha BOIPOCHI
MPETIOIaBaTels IO BBHIOJHCHUIO 33JJaHUi 1 00OCHOBAHHIO ITPUBEICHHOTO PEIICHMS.

1.8MeToanuyeckne peKoOMeHAAIMY 1O MOJATOTOBKE K ¢/1aYye KOJJIOKBUYMAa

KookBruyM IpoBOAXTCS MO TEOPETHUECKON YaCTH Kypca U COCTOMUT M3 HECKOJIBKHUX 3TAIloB.

1 Oran. YcTHBIN ONpoc MO ONpeneIeHUsIM.

Bce onpenenenns HeoOxonumo 3HaTh Hau3ycTh. Kaxnoe BepHO copmynnpoBaHHOe ompenenenue — 1 Oam.
Heob6xoaumo HabpaTh MakcuMyM — 3 GaJuia, MUHEMYM — 2 Gasuia.

Ecnu oOyuarommuiics He crpaBWics C JaHHBIM 3TalloM, TO MPOAOJDKAET OCBaMBaTh YUEOHYIO TUCLUIUIUHY
CaMOCTOSITENIBHO A0 CIEAYIOUIEH MOMBITKY.

bamnet (2 wnm 3), modydeHHble 3a MEPBBIM 3Tall, MOTYT COXpaHATHCS JO CleAyolell mnepecaadu
KOJJTIOKBUYMa.

2 Otan. YCTHBIA BONPOC € pa3BEPHYTHIM OTBETOM.

IIpu moaroroBke kK OTBeTYy Ha Bompoc (B TedeHHe 20 MUHYT) CUMTAaeTcd JONMYCTHMBIM HMCIIOJIb30BaHUE
COOCTBEHHOPYYHO HAMMCAHHOTO KOHCIEKTa, 3amuceld. Vcmonb30BaHWEe WMHBIX MaTepHalioB M TEXHUYECKUX
CPEZCTB SBJISIETCS HAPYIIEHHEM MPaBUII U JOCTaTOYHBIM YCIOBHEM JUISl TOTO, YTOOBI KOJJIOKBUYM CUHMTATh HE
CAAaHHBIM M 00YYaOLIUICS MPOJOIKAET OCBAUBATh AUCIMIUIMHY CAMOCTOSITENBHO 10 CJIEIYIOLIEH MOBITKH.
Bo Bpemst oTBeTa IpenogaBaTeno 00y4aronicss MOKeT BECTH KaKHe-JIM00 3aucH Ha YUCTOM JIUCTEe Oymar.
MakcuManbHOE KOJMYECTBO OajsIOB 3a OTBET Ha BOMPOC OOyyarolluiics TONydYaeT, €ciu MAaHbl Bce
ompeeseHus, CPOPMYIUPOBAHBl U JOKa3aHbl YTBEPKICHMS, NPHUBEICHBI NMPUMEPHl M KOHTPIPHUMEPHI, U
MUHUMAaJIHOE — €CIIM JaHbI BCE OIpeieNeHus, CHOPMYINPOBAHBI YTBEPXKICHHS, I0OKa3aTeIbCTBA IPUBEICHEI,
HO TOJIBKO Ha YPOBHE UJICH.

1.9Meronnuyeckue peKOMeHAALUM 110 BHINIOJHEHHK) KOHTPOJIbHBIX padoT

KoHTposnbHBIe pabOTHl MO JaHHOW AWMCIMIUIMHE BBIIOJIHSIOTCS B OTICNBHBIX TETPaIiX IS KOHTPOIBHBIX
paboT WM Ha OTAETBHBIX JINCTAaX, KOTOPBIX XPAHATCS y NMPENOAABATENs; B HUX K€ 00yJarOIIUICS BBITOIHICT
pa60Ty Haa IOONYIICHHBIMU olIMOKaMHu B ci1ydya€ HCEYOOBJICTBOPHUTCIIBHOI'O BBITIOJTHCHUA KOHTpOHLHOﬁ
paboThI WIIK TOTIOTHUTENBHOE 3aaHue IJIs IOMycKa K repeciadye KOHTPOJIbHOH padoTHI.

KontponbHas pabota cuutaeTcs 3a4T€HHOMH, €CITU MPaBUIIBHO BHIIOJIHEHO HEe MeHee 60% 3a1aHuid.

3amaHus KOHTPOIHHONU paOOTHI BEITIONHSIIOTCS aKKypaTHO, ITOCIIEIOBATEIFHO, 000CHOBAHUE PEIICHUS M OTBET
00s13aTENIbHEI B KAXKIOM 3aJaHNH.

[Tpu Hamucanuy pabOTHI MOXKHO HCIONIB30BATh YSPHOBUK.

HpI/I BBITIOJTHCHUU KOHTPOJIBHBIX pa60T HE OOITyCKAC€TCsA HUCIIOJIb30BAHUEC MOOHMIIBHBIX YCTpOﬁCTB, TagIKCTOB,
KaJbKYJIATOPOB, YI4EOHOH TUTEPaTyPHI.

1.10 MeToauyeckue peKOMEHIAMH 110 BHIIIOJIHEHUIO TECTa, B TOM YUCJIe HTOTOBOI0

HTOroBeIil TECT IPOBOAUTCS B BUJE KOMIBIOTEPHOTO TECTUPOBAHUSL.

s yCIIENIHOTO MPOXOXKACHUS MTOTOBOTO TeCTa OOYYaroIIMEcs B PEKUME CaMOIOATOTOBKU BBIMOJHSIOT
3aJIaHMs TIOITOTOBUTEIIHLHBIX TECTOB.

CrnoxxHble 3a7jaHus], BCTpEYaeMble B T€CTaX, CTYICHTHI MOTYT BBIIOJHSITH HA TPYNIOBBIX U UHAUBUIYAIbHBIX
KOHCYJIBTALUAX MO MPEIMETY.

[lepen mpoxoxaeHUEM TecTa OOYYaroIMUMCS JODKEH IMOBTOPUTH BECh TCOPSTHYCCKUM U MPAKTHUYSCKUI
MaTepual Kypca, BBIYYHTh OCHOBHBIC ()OPMYJIbI, ONPEACICHUS, YTBEPKICHHUS U TEOPEMBI, 3HATh CIIOCOOBI U
METO/IbI PEILICHUS KITIOUEBBIX 3aIaHUH Kypca.

1.11 MeTonnveckue peKOMEHIAINH 110 MOATOTOBKE K cade 3a4eTa

3aqu OCYIHGCTBIISICTCSI B paMKax 3aBepmeHH;1 I/ISY‘IGHI/IH JUCHUITINIMHBI U IIO3BOJIACT OHpeI[eJ]I/ITB Ka4ye€CTBO
YCBOCHUS U3yUEHHOI'0 MaTepHalia, a TAKXkKe CTENICHb C(DOPMUPOBAHHOCTH KOMITCTEHIIHIA.

CryneHTsl 00s3aHBI CIaBaTh 3a4eT B CTPOTOM COOTBETCTBHHM C YTBEPXKIACHHBIMHU Y4YEOHBIMH IUTAHAMH,
pa3paboTaHHBIMU COTJIACHO 00Pa30BaTEIbHBIM CTaHAApTaM BBICIICTO 00pa30BaHusl.

[To maHHOW AMCHIMILTHHE 3a4eT MPUHUMAETCS O MPAKTUYECKON 4YacTu Kypca. 3aiaHus, TpeajaracMeie Ha
3a4CTC, COOTBCTCTByIOT OLCHOYHBIM CpeI[CTBaM JJISA HpOMeX(YTOHHOﬁ arTecTanuu 06yqafom1/1xc;1 110
MpeIMeTYy.

CryneHT 00s513aH HE TOJIBKO MPEICTABUTH MPABUIILHO BBHITIOJHEHHBIE 3aJIJaHUS, HO U 3allIUTUTH CBOE PELICHHE.
[IpenonaBaremnto mpeaOCTaBISAETCS MPABO 33/1aBaTh CTYACHTAM BOIIPOCHI IO PEIICHUIO 3aIaHUM MPAKTUIECKOM
YacTU C UENBI0 BBISBICHHS TIIYOMHBI TIOHUMaHHS H3YYCHHOTO MaTepualia U CTEICHH CaMOCTOSTEIbHOCTH
BBITIOJTHCHHUS 3aJaHUH.

[Ipu siBKe Ha 3a4eT CTYAEHTHI O0S3aHBI UMETh MpPHU ceOe 3aUeTHYI0 KHIDKKY, KOTOPYIO OHH TPEXbSBISIOT
TIPETIoIaBaTeNi0 B Havyalle 3a4eTa.

PexomenmyeTCs Tpy MOATOTOBKE K 3a4ETy ONMUPATHCS HA CICAYIONTHH TUTaH:



1. TIoBTOPUTH TEOPETUUYECKYIO YACTh Kypca.
ITocne paboTsl Hax Teoprel HEOOXOAUMO OTBETHTH Ha BOIIPOCHI I CAMOKOHTPOJIS.

3. [loBTOpPUTH METOBI, CITIOCOOBI M IIPUEMBbI PEIICHHS 33Ja4 10 BCEM TeMaM Kypca, ONMpPasCh Ha 3aJlaHus,
KOTOPBIE PEIIATUCHh HAa PAKTUYCCKHUX 3aHATHIX U MPEJIaraiuch s CAMOCTOATEIBHON pabOTHI.

4. PemuTs TUIIOBLIE 3aJaHUS IO TaHHOMH TEME.

1.12 MeTtoanyeckue peKOMeHAAIUM N0 MOATOTOBKE K c1aye IK3aMeHa

DK3aMeH OCYMIECTBIIECTCS B paMKaXxX 3aBepIICHNUS U3YUCHUS TUCIUILINHBI (MOYJIS) M TIO3BOJIAET ONPEACTUTh

Ka4eCTBO YCBOCHUS H3YUEHHOTO MaTepuaa, a Takke CTereHb ChOPMUPOBAHHOCTH KOMITETESHITHIA.

CryneHThl 00sI3aHBI CIABaTh 3K3aMEH B CTPOTOM COOTBETCTBHUHM C YTBEPXKICHHBIMH YYECOHBIMU IIJIAHAMH,

pa3paboTaHHBIMH COTJIACHO 00pa30BaTEeNFHBIM CTaHApTaM BBICIIETO OOpa30BaHUsl.

[lo maHHO IUCIUIIMHE 3K3aMeH MPUHUMAETCS 10 OMIeTaM, COIep KallluM JBa BOIpoca. DK3aMeHAIlMOHHbBIE

OWJIeTHI YTBEPKAAIOTCS Ha 3acefaHuy Kaeaphl.

DK3aMeHaTopy MpeJoCTaBIseTCsl MPaBo 3aJaBaTh CTYACHTaM BONPOCH! B paMKax Owiera, a Takke, HOMHUMO

TEOPETHYECKUX BONPOCOB, MpeIaraTh 3ajaui MPakTHKO-OPUEHTUPOBAHHON HAalpaBIEHHOCTH 10 NTporpaMme

JTaHHOT'O Kypca.

IIpu sBKe Ha HK3aMEH CTYACHTHI OOs3aHbI UMETh IIPU ce0e 3aUCTHYI0 KHUXKKY, KOTOPYIO OHU HPEABSBISIOT

9K3aMEHATOPY B Haydase SK3aMEHa.

Pexomennyetcs mpu MOATOTOBKE K 3K3aMEHY OIUPATHCS Ha CIIETyIOINH TUIaH:

a. IlpocMoTpeTs mporpaMmy Kypca, ¢ LIENblO BBISIBIECHHS HaubOoiee MPOOJEMHBIX TEM, BOIPOCOB, KOTOPHIE
MOTYT BBI3BaTh TPYIHOCTH TP MOATOTOBKE K IK3aMEHY.

b. Tembl HEOOXOAUMO U3y4aTh MOCIEAOBATEIHHO, BHUMATEILHO 00palliasi BHUMaHUE Ha OMHCAaHNE BOIPOCOB,
KOTOpBIE PACKPHIBAIOT ee colepxanue. Haunnate He0OX0AUMO C TIEpBOIl TEMBI.

c. Ilocne paGoTel Hax mepBOH TeMOM HEOOXOAMMO OTBETUTb HA BOIPOCHI IJIsI CAMOKOHTPOJS M PELINTh
3aganus K Heil. [Ipu sTom ans sddextuBHOrO 3aKperuieHuss nHQOpMANUK PEHIUTh 3aJaHusl TEepPBBIH pa3
ny4iie 6e3 UCIOoIb30BaHMsI yUeOHBIX MAaTepHaioB, BTOPOH Pa3 ¢ UX HCIOIb30BAHUEM.

I1. ILli1aHbl IPAKTHYECKUX 3aAHATHH

Tema 1. Dy1eMeHTHI BeKTOPHO# aire0pbl B eBKJIHI0BOM MPOCTPAHCTBE
Ilnan

00NN U R W~

Hampagienue Ha npsiMoii, B IJIOCKOCTU U B IPOCTPAHCTBE.

PaBHble HanpaBIIEHHbBIE OTPE3KU

Omnpenenenue BEKTOpa.

JIuHeiHas 3aBUCHUMOCTb BEKTOPOB.

Baszuc cuctembl BEKTOPOB.

Koopaunate! BekTOpa.

OpTOHOPMHUPOBaHHBII 0a3uc MHOKECTBA BEKTOPOB MPOCTPAaHCTBA
CkansipHoe Npou3BeACHNE IBYX BEKTOPOB IIPOCTPAHCTBA.

. OpwueHranus mwiockocTH. BekTopHOE Mpon3BeneHne ByX BEKTOPOB

10 CMemnaHHOe MPOU3BEIEHUE TPEX BEKTOPOB
11.ITpumeHeHNe BEKTOPOB K PELICHHIO 3aa4 IKOJIFHOTO Kypca TeOMETPHUH.

JIurepatypa: [1, c. 5-19, 54-67]; [2, c. 141-165]; [4, c. 17-44]; [6, c. 9-30, 42-53].

Bomnpocsl 1Jis1 CAMOKOHTPOJIA:

kv

s

[aiiTe onpeeneHue MOHATHS BEKTOPA.

Kakue BeKTOpBI Ha3bIBAIOTCS KOJUTMHEAPHBIMH, KOMITJIAHAPHBIMU?

OCHOBHBIE OTIepaInyy Hajl BEKTOPAMHU.

Uto Ha3BIBAIOT MPOEKIMEH BEKTOpa Ha 3aJaHHYI0 0Ch? CBOWCTBO MPOEKINH.

[aiite ompeneneHue AeKapTOBOW MPSIMOYTOJBHOM CHCTEMBl KOOpAMHAT. BEKTOpHI B AEKapTOBOM CHCTEME
KOOpJMHAT.

Kakue BeKTOpBI HA3BIBAIOTCS JTMHEHHO 3aBUCUMBIMU U HE3aBUCHMBIMU ?

Jaiite onpesieneHue MOHATHIO «JTHHEHHOE MPOCTpaHcTBOY. [IpuBeanTe MpuMephl TMHEHHBIX POCTPAHCTB
Wntepnperupyiite (Hanp. rpaduyuecky) HOHATHA 6a3nca Ha IPSIMOH, INIOCKOCTH U B IPOCTpaHcTBe. YTo Takoe
KOOpIWHATHI BekTopa. Kakoi 0a3nc Ha3bIBAETCS ACKAPTOBBIM?

Kak ocymecTBisiroTcsi TUHEHHBIE OMepaluy HajJ BEKTOpaMu B KoopauHaTHOH Qopme? Kak ompenensiorcs
KOOPJIMHATHI U JJIMHA BEKTOPA, 3aJaHHOTO KOOPAWHATAMH HAa4aJbHOM M KOHEYHOH TOYEK; PACCTOSHUE MEXKIY
IIBYMSI TOUKaMu?

10.VHTEpIIpETUPYHTE TIOHATHA «OPT BEKTOPA»; «HAIMPABIAIONINE KOCHHYCHl BeKTOpa». UeMy paBHa MPOEKIHS

BEKTOpa Ha OCh?



11.3anuiuTe onepanuy CIOKEHU U YMHOXKEHHSI BEKTOpa Ha YUCIIO B KOOPAMHATHOH (opme.
12.]JlaliTe onpeaeneHrue CKasipHOTo MPOU3BECHUS ABYX BEKTOPOB.

13.IlepeuncauTe CBOMCTBA CKAJISIPHOTO MPOU3BENECHUS.

14. 3anummre KOOPAUHATHYIO (HOPMY 3aMUCH CKAIIPHOTO IPOU3BEICHHUS.

15. JlaiiTe onpeaeneHrne BEKTOPHOIO MPOU3BEACHUS ABYX BEKTOPOB.

16. Tlepeuncnute cCBONCTBA BEKTOPHOTO MTPOU3BEICHUS ABYX BEKTOPOB.

17. 3anumuTe KOOpAUHATHYIO (GOpMY 3alIHCH BEKTOPHOTO MPOU3BEICHHUSI.

18. aiite onpeneneHre CMEIaHHOTO IPOU3BEACHNUS, IEPEUHCIIUTE €r0 CBOMCTBA.

19. JlafiTe mOHATHE TBOMHOTO BEKTOPHOTO IIPOU3BEICHHS TPEX BEKTOPOB.

20. B pemennn Kakux 3a71a4 UCIIOIB3YETCS BEKTOPHOE TIPOU3BEICHNE?

21. HazoBuTte reoMeTpruieckuii, GU3NUECKUl 1 MEXaHUIECKUI CMBICIT BEKTOPHOTO MTPOU3BEICHHS.
22. UnTepnperupyiite (Hamp. rpaguuecku) CMENIaHHOE MPOU3BEICHHE KaK CKaJIIPHO-BEKTOPHOE.
23. Kak BbIpakaeTCs CMEIIaHHOE ITPOU3BEICHUE B KOOPAUHATHON (hopme?

24. B pemieHUN KaKuX 3a]1ad HUCIOIB3YETCs] CMEIIaHHOE MPOU3BeIeHre?

25. HazoBuTe reoMeTpUYECKUNA CMBICIT CMEIIAHHOTO IPOU3BEICHHUSI.

26. 3anumnTe B BEKTOPHOHW W KOOPIWHATHOHN (pOpMax ycIOBHE KOMILIAHAPHOCTH BEKTOPOB.

3ananus 1JIS CAMOCTOSITEILHOM padoThI:

1. Haiitn ckamsipHoe npomssenerne (3 d -25 )(5d -65b ), ecu |a| = 4. ‘f;‘ =6, a’b=nx/3.
2. HaiiT yron Mex 1y BEKTOpaMH ¢ U 5 , €ClA & = 37 +4) +5k, b =4i +57 —3k .

3. Ilpu xkaKoM m BEKTOPBI d = mi +j ub =30 — 37— 4k NCPHCHAUKYJIAPHEI.

4. HaiiTu ckanspHoe npou3BeieHue BEKTOPOB 24 + 3b + 4¢ U 54 + 6b + 7¢ ,

T

arb=a~c=b"c=—.

eciu |d| =1, |l;‘ =2,
3

=3

’

Tema 2: AHaIUTHYECKAS] TeOMETPHUS HA MJIOCKOCTH

ILnan

Ad¢unnas cucteMa KOOpAHHAT IPOCTPAHCTBA.

JexaproBa cuctema KOOpJHHAT.

MeTto KOOpAUHAT Ha MIIOCKOCTH.

dopmynsl Tepexoa ot oHON ahGUHHOI cHCTEMBI KOOPMHAT K JIPYTOM.
Cucrema KOOpAUHAT IUNIOCKOCTH.

IIpumMeps! ApyTUX CUCTEM KOOPAHMHAT Ha IJIOCKOCTH U B IIPOCTPAHCTBE.
MeTtos KOOpIUHAT peleHus 3a/1a4.

Pacnonoxenune npssMoi OTHOCUTENBHO OCEN KOOPJMHAT, U Hayaja KOOpIUHaT.
B3anMHO€E pacronoxeHne AByX MPsMBIX.

10. Metpuueckue 3agaun. [Iydok mpsameIx.

11.KpuBsle BToporo nopsiaka. Anredpandeckiue KpUBbIe.

12.9nmunc. ['unepOona. [Tapabona.

13.1IpuBenenne ypaBHEHUSI KPHBOW BTOPOTO MOPSAKA K KAHOHUYECKOMY BHIY.
14. Knaccuukanus KpUBBIX BTOPOTO MOPSIKA.

XN RE DD~

Jlurepatypa: [1, c. 19-28, 31-42]; [2, c. 9-24, 44-73]; [3, c. 44-53, 68-92]; [6, c. 78-103].

Bomnpocsl 1Jis1 CAMOKOHTPOJIA:

[IpeobpazoBaHue qeKapTOBBIX KOOPAMHAT B IPOCTPAHCTBE.

®dopmynel TpeoOpa3zoBaHUM It KOOPAMHAT.

CBoiicTBa IBMKEHUS MJIOCKOCTH.

CaoiicTBa mpeoOpa3oBaHus MOT00US.

CaoiicTBa mpeodpa3oBaHNsI TOMOTETHH.

[IpoexTuBHBIE peTIEepHI.

TpexBepUIMHHUK U €r0 CBOMCTBA.

[IpeoOpa3zoBanust KOOPJAMHAT B TPOSKTHBHOM MPOCTPAHCTBE.

[lonsTHE O YeThIpEeXBEPIIMHHUKE.

10.CnoxHO€e OTHOIIEHUE YEThIPEX TOUYEK

11.ITocTpoeHne ¢ TOMOIILIO0 UPKYJIS ¥ THHEHKH.

12.CnoxHoctu nsToro nocrynarta EBknuaa.

13.KakoBbl KaHOHMYECKHE YPaBHEHHS SIUIHIICA, TUIIEPOOIIBI U TapadoJIbl?
14.Yro Ha3pIBatOT (POKyCaMH, TUPEKTPUCAMH U SKCIIEHTPUCHUTETOM DJUIHIICA, TUIEPOOIIBI M Tapadoibl?
15.KaKkoBbI reoMeTprYecKre CBOWCTBA DIUIUTICA, TUIIEPOOIIBI U TapaboIib?

XA kL=



16.YT0 Ha3bIBAIOT ACUMIITOTAaMH THIIEPOOIIBI?

17.1lpuBenure mpuUMepbl ypaBHEHUH JIMHUNA B MOJISIPHBIX KOOPAUHATAX.

18.Kakue reoMmerpuueckie OOBEKTHI Ha IIOCKOCTH MOXET OINMpPEIeNsITh anredpandeckoe ypaBHEHHE BTOPOTO
MOPSA/IKA OTHOCUTENIBHO X U y?

19.IlpuBeanTte mnpuMep anreOpPaudecKoro ypaBHEHHS BTOPOro MOPsIKAa, MHOXECTBO PELIEHUH KOTOPOTo
npezacTaBiseT co0oH napy NepHeHIUKYISIPHBIX IPSIMBIX.

20.MoryT 11 $oKycChl TULIEPOOITBI COBMAAATH?

21.Yem aupexTpuca OTIMYaeTCsl OT OMCCEKTPUCHI?

22.V KaK¥X KPUBBIX BTOPOTO MOPSIKA €CTh OCH (IIEHTP) CHMMETPHH?

3apanus I CAMOCTOSITEILHOMH padoThI:
1. Jlausl 1Be cMexkHbIE cTOpoHbI kBagpata C (2 3) (—4; 5) . HaiiTu mumomaas 3Toro ksajapara.

2. Haiitn ypaBHeHue npsmoii, npoxoaduieil uepes Touku A(1, 2) u B(3, 4).

3. Haiitu ypaBHeHHE NPSIMOii, poxopsieii uepes Touky A(1, 2) neprneHaukyaspHo Bekropy 72 (3, -1).

4. Hanwel Bepmmubl TpeyronsHuka A(0; 1), B(6; 5), C(12; -1). HaliTu ypaBHeHHE BBICOTHI, MPOBEACHHON M3
BepiuHbl C.

CocraBuTh ypaBHEeHHE dyumHIICa, ecin ero pokychl Fi(0; 0), F»(1; 1), Gonbmas och paBHa 2.

Haiitn ypaBHeHHe runepOobl, BEPIIMHBI 1 (POKYCHl KOTOPOH HAaXOAATCS B COOTBETCTBYIOIIMX BEPLIMHAX U

2 b}

Al

D
¢dokycax ammunca — +—=1.
8 5

7. CocTaBUTh ypaBHEHHE rMHepGOJIH, €cIM ee SKCIEHTPUCUTET paBeH 2, a (OKyChl COBMANAIOT ¢ (hoxycamu

JJUIMIICA C YPABHECHUEM L +2 . =1.
25 9

8. Ha mapaGore y* = 8x HaliT TOUKY, pacCTOSHUE KOTOPOM OT JUPEKTPUCHI PABHO 4.

9. YpaBHEHHE KPUBOU B MOJSIPHOW CHUCTEME KOOPAWHAT UMEET BUL: F = . Haiitu ypaBHEHUE KpuBOil

4—5cosg
B JICKapTOBOM TMpPSMOYTOJNBHOW CHCTEME KOOPIHMHAT, OIpENeNUT THII KPUBOHW, HaHTH (OKYCHl H
9KCUEHTpUCUTET. CXEMaTHYHO MOCTPOUTBH KPUBYIO.

Tema 3: AHaTUTHYeCKAsi TeOMETPHsl B IPOCTPAHCTBE

ILnan

[TmockocTh 1 ipsiMasi B IPOCTPAHCTBE.

YpaBHEHUS IJIOCKOCTH.

PacnionoskeHue MiI0CKOCTH OTHOCUTEIBHO OCEH KOOPIMHAT, KOOPAUHATHBIX IIJIOCKOCTEW M Hayasla KOOPANHAT.
B3anmHoOe pacnoniokeHre IByX U TpeX IIOCKOCTEH.

[TonynpocrpancTBo. MeTpuueckue 3a1aqyu.

ITy4ok U CBSI3Ka IJIOCKOCTEH.

YpaBHeHUs NpsIMOU B IPOCTPAHCTBE.

B3anmHoe pacnionioykeHre NpsiIMbIX B IPOCTpaHCcTBE. MeTpuuecKue 3a1a4u O MPSMBIX.
. B3aumnoe pacrnosnoxeHue npsiMoi 1 MIOCKOCTH.

10 [ToBepxHOCTH BTOPOTO MOpsiAKa. AlredpandecKue MOBEPXHOCTH.

11.IToBepxHOCTH BpaIcHHUS.

12.MeT1op ceueHuns NCCIICIOBAHUS TOBEPXHOCTEH.

13.9nmunconn. ['unep6ononnsr. [Tapadononabr.

14.1unuHapudeckre U KOHUYECKUE MOBEPXHOCTH.

15.IIpsimonuHEHHBIE 00pa3yIole TOBEPXHOCTEN BTOPOTO MOPSIKA.

16.Konnueckue ceueHus.

DN YR LN

Jlurepatypa: [1, c. 24-31, 67-76, 83-100]; [2, c. 25-44, 166-214]; [3, c. 54-68]; [4, c. 46-70]; [6, c. 57-120].

Bonpocs! A1 caMOKOHTPOJIA:

1. Kak ompenensorcs B aHaJIUTUYECKOW T€OMETPUH JIMHUHM, MOBEPXHOCTH W JAPYTHe MHOXKECTBA TOYEK?
[IpuBenuTe npumepsl.

2. Kak MOXHO HalTH TOYKYy IepecedeHHs] IBYX JMHUM Ha IUIOCKOCTH, TPEX IOBEPXHOCTEH, JIMHUM H

noBepxHocTH? [IpuBennuTe npumMepsl.

UYro Ha3bIBAIOT MOPSAKOM alredpandecKoil TMHUU B aredpandeckoi moBepxaoctu? [IpuBeaure nmpuMepel.

Kak 3anuceIBaroTCs mapaMeTpuIeCKUe YpaBHEHUS PSIMOM?

UYro Ha3bIBAIOT YIJIOBBIM KO3((HUIMEHTOM INpPSIMOM Ha IJIOCKOCTH U KaKOB €r0 N€OMETPUYECKHH CMBICI B

JIEKapTOBOM MPSMOYTOJILHON CUCTEME KOOPAUHAT?

6. Kak 3anuchIBaroTcst ypaBHEHUS NPSAMOM, TPOXOAIIEH uepe3 1Be TOUKH, Ha TNIOCKOCTH?

nkw



7. Kak BBIYHCIAIOTCS YIIIbl MEXTY JBYMS MPSIMBIMU?

8. KaxoBbl ycnoBHs apajuIeIbHOCTH U NEPIEHANKYJIIPHOCTHU ABYX MPSIMBIX Ha TUIOCKOCTH?

9. Uro Ha3BIBAIOT HAMPABIISIONIUM BEKTOPOM IMPSIMOM M HAIIPABISAIOIINMH BEKTOPaMH TTOCKOCTH?

10.Kak 3anuchIBatoTCs MapaMeTpHuecKue YpaBHEHHUs TUIOCKOCTH?

11.Kak 3anuchIBatOTCsl ypaBHEHUS MPSIMOM, MPOXOAALIEH Yepe3 1B TOUKH, B IPOCTPAHCTBE?

12.Kak 3anucsiBaeTcs ypaBHEHUE INIOCKOCTH, IPOXOAALIEH Yepe3 TpH 3aJaHHbIE TOUKH?

13.Kax BBIYHCISAIOTCS YIJIBI MEXKAY IBYMsI INTIOCKOCTSIMH, MEX/Ty TJIOCKOCTBIO M MPSIMOI?

14.KaxoBb! ycnoBHs NapajuIeIbHOCTH U MEPIEHIUKYIIPHOCTH IBYX MPSIMBIX B IPOCTPAHCTBE, ABYX MJIOCKOCTEMH,
TIPSIMOM | TIIIOCKOCTH?

15.HazoBuTe MOBEpXHOCTH BTOPOTO MOPSIIKA U HAMIITUTE X KAHOHHYECKHE YPaBHEHHUS.

16.Yto Takoe uuauHap?

17.Yem xapakTepHO ypaBHECHHE LIMIMHAPA ¢ 00pa3yolel napaieaIbHOi KOOpIMHATOW OcH?

18.Ha kakyro OCOOCHHOCTH pACIOJOKEHUS IOBEPXHOCTH OTHOCHTEIHLHO CHCTEMBI KOOPJMHAT YKa3bIBaeT
OTCYTCTBHE B ypaBHEHHH CBOOOJHOTO uiieHa?

19.Kakue Bunsl rumnepoononioB Ber 3Haete?

20.Kaxue BB TapabOIONIOB BEI 3HaeTe?

3ananus 1JIS CAMOCTOSITEILHOM padoThI:

1. Haiiti ypaBHEHHE TUIOCKOCTH, 3Has1, 4To Touka P (4; -3; 12) — ocHOBaHHWE TEPIICHANKYJIIAPa, OMYIIIEHHOTO U3
Hayasia KOOPAMHAT Ha 3Ty IUIOCKOCTb.

2. Haiitu ypaBHEHHE MJIOCKOCTH, Mpoxoasuiel yepe3 ase Toukd P(2; 0; -1) u Q(1; -1; 3) mnepneHAuKYIIpHO
miockoctu 3x +2y—z+5=0.

3. Haiitu ypaBHenue npsmoi, mpoxossiiei gepe3 Touku A(1, 2) u B(3, 4).
4. Haiitu ypaBHEHME TIPAMOI ¢ HApaBIIAomuM BekTopoM d (1, -1) u mpoxoasmieit uepes Touky A(1, 2).
5. 3amaHo oOmiee ypaBHeHHe mpsiMoii X —y + 1 = 0. Haiitu ypaBHeHHe 3TO# npsSMoOl B OTpe3Kax.
6. Kakyio MoBEepXHOCTb ONpeeser ypapuenne X + 21 —32° +2x+8y +182-54=07
2y
7. WccrenoBarh U HOCTPOMTH TIOBEPXHOCTD, 3aJaHHYI0 yPaBHEHUEM — ——— = —2Z2 .
p 4

8. Kakyro moBepxHOCTb ompezensier ypasaenne 16)° —9z° +32y+542-209=07

9. COCTaBI/ITI) YpaBHCHUEC KOHHYECKOI MMOBCPXHOCTU C BepHII/IHOI\/'I B HayaJI€ KOOpAWHAT U HaHpaBJ’IfIIOHIGfI
2 2
XY
—2+—2:1
a b
Z=cC

10.Cocrautb ypasaeHue chepsl, paguyc KOTopoii 7, a neHTp Haxoautes B Touke C(—4,3,—5).

IIpumep keiic-3agaHus ISl KOJJIEKTUBHOIO pellleHus :
3anaga. Jlansl koopauHathl BepiH nupamMuasl A (1; 0; 3), Ax(2; -1; 3), As(2; 1; 1), Au(1; 25 5).
I momzamava. Haittu amuny pedpa AjA,.
Il momzamaua. Haiitn yron mexay pedpamu A A, u A As.
Il mopzanaua. Haiitu yron mexay pedpom A A4 1 TpaHbio A jAzAs.
IV nonzanaua. Halitu nnomiaas rpadu A 1A2As.
V nonzanada. Haiitn 060peM mupaMupl.
VI noazanaya. Haiitu ypaBHeHHe MIOCKOCTH A 1A»As.

Tema 4. IIpeodpa3oBaHusi MJI0CKOCTH

ILnan

['pynna nemwxennil. Teopema eIMHCTBEHHOCTH.
JIBI>KEHMS IEpBOTO U BTOPOTO POJIOB.

Knaccudukanus 1BUKEHUH 10 YUCITY HEMOBIKHBIX TOYCK.
IToarpynmnsl rpynms! ABUKECHUA.

PaBHOMEpHO pa3phIBHBIE IPYIIIbI JBUXKECHUI.

['pymma npeobpazoBanmii MOI00HS.

Teopema eJMHCTBEHHOCTH.

[IpeoOpazoBanust 000U MIEPBOTO M BTOPOTO POJIOB.
I'omoTeTHs u ee cBOMCTBA.

10.I'pynmna addpuHHBIX TpeoOpa3oBaHUiA MIIOCKOCTH.

11. Addunnsie npeoOpa3zoBaHus IEPBOTO U BTOPOTO POAOB.
12. A unnbIe TPpE0Opa3zoBaHus B KOOPAMHATAX.

XN R DD~



13.Knaccudukauus apGuHHBIX TpeoOpa3oBaHUi 10 YHCTY HEMOIBIKHBIX TOYEK.
14.PoncTBeHHBIE TTPEOOpPA30BAHNS.
15.Tloarpymnmsl rpymnisl ahQUHHBIX TpeoOpa3oBaHH.

Jluteparypa: [1, c. 42-53]; [2, c. 74-86]; [7, c. 53-57].

Bonpocs! A1 caMOKOHTPOJIS:

XAk~

CBOMCTBa ABMKEHUS INIOCKOCTH.

CaoticTBa npeoOpa3oBaHus MOA00Ms.

CaoiicTBa nmpeoOpa3oBaHus TOMOTETHH.

[IpeobpazoBaHmst KOOPAMHAT B IPOSKTHBHOM HPOCTPAHCTBE.
ITonsiTHE O YETHIPEXBEPLUINHHUKE.

Cro>XHO€ OTHOIIICHUE YETHIPEX TOUCK

[TocTpoenue ¢ MOMOIIBIO UPKYJIS U JIMHEUKH.

Yron Mexay BEKTOpaMy Ha OPUEHTUPOBAHHOM MIIOCKOCTH.
[IpeoOpazoBaHue MPSIMOYTOJIEHBIX CHCTEM KOOPIUHAT.

3aganus I cCaMOCTOAITEIbHOI padoThI:

1.
2.

SIBnseTcs u A NUHEHHBIM TIpeoGpasoBanueM. A X =X +x, ; x, #0.
Hatitn MaTpuIy THHEHHOTO ITpeoOpa3oBaHusl, 3aJaHHOTO B BHJIC:
xX'=x+y
y'=y+z
z/=z+x

. 3a1ano IuHEHHOoE mpeoOpa3oBanue A, IEPEBOIAILEE BEKTOP X B BEKTOP .V M IIMHEWHOe npeobpasoBanue B,

nepeBoIsIIEe BEKTOP V' B BEKTOp Z . HaliTh MaTpuily JIMHEHHOrO MpeobpasoBaHus, NEPEBOISIIIETO BEKTOP
X BBEKTOp Z

Tema 5. IIpeoO6pa3oBaHus NPOCTPAHCTBA
ILnan

N W~

['pynna adpunubIX MpeodpazoBaHUl TPOCTPAHCTBA.
Addunnsie npeodpazoBaHus IEPBOrO U BTOPOTO POJIOB.
AddunHBIE TPEOOpa3oBaHMs B KOOPAUHATAX.

['pynma nBu»keHuil NpoCTpaHCTBA.

JIBM>KEHUS IEPBOTO U BTOPOTO POJAOB.

JIBuKeHue B KOOpIUHATAX.

. I'pynma npeoGpa3oBanuii mogodus NpocTpaHCTBa.

JIHTepaTypa. [1, c. 76-83]; [2, c. 131-140].

Bomnpocsl AJis1 CAMOKOHTPOJIA:

1.
2.
3.
4. B kakyto ¢urypy nepexoaut npsimas (TIOCKOCTh) TPH ITOBOPOTE MPOCTPAHCTBA BOKPYT MpsamMoit? OOocHyiiTe

IIpeoOpa3zoBaHne NEeKapTOBBIX KOOPAUHAT B IPOCTPAHCTBE.
®opMynel TpeoOpa3z0BaHUi It KOOPAHHAT.
Kakoe mpeoOpa3oBaHue NpOCTpaHCTBA HA3BIBAETCS TIOBOPOTOM MPOCTPAHCTBA BOKPYT NPSIMON?

CBOM OTBET.

UTo MOXHO CKa3aTh O B3aMMHOM PAaCHOJIOXEHHU MPSIMON U ee o0pasa MpH MOBOPOTE MPOCTPAHCTBA BOKPYT
JaHHOU TpsiMoii? OTBET 000CHOBATE.

UTo MOXKET CIIy)KHTh 00pa30M CepeIMHbBI OTPe3Ka MPH MOBOPOTE MPOCTPAHCTBA BOKPYT MPSMOM?

B xkakyro ¢urypy nmnpu TOBOpOTE TPOCTPAHCTBA BOKPYr TMPSIMON mpeoOpasyeTrcs OTpe30K; JIyd;
nmoymTockocTh? OTBET 000CHYMHTE.

. MmeeT i MOBOPOT MPOCTpaHCTBA BOKPYT MPSAMOI WHBAPHAHTHBIE MPSMBIE; HHBAPHAHTHBIE TNIOCKOCTH?

3apanus 1JIA CAMOCTOSITEILHOM PadoThI:

1.

2.

Haiiti XxapakTepucTHIECKUE YrCiia M COOCTBEHHBIC BEKTOPHI IMHEHHOTO MpeoOpa3oBaHUs ¢ MATPHIICH

el

Haiitu XapaKTCPUCTUUCCKUC YHCJIa U COOCTBEHHBIE BCKTOPLI JIMHEWHOI'O npeo6pa3OBaHH$[ C ManI/I]_ICI‘/'I



A 6 —4
S la -2 )
HaifTn xapakTepuCTHUECKHME YHMCIa M COOCTBEHHBIE BEKTOPBHI JIMHEHHOro mpeoOpa3zoBaHusi A, MaTpHla

1 1 3

JauHeHHoro mpeobpazoBanust A= |1 5 1
3 1 1

Haiitn xapakTepucTHYEeCKHE YhCiIa W COOCTBEHHBIE BEKTOPHI JIMHEWHOTO NpeoOpa3oBaHmsl A, MaTpHIA
-3 —2 —4
JMHEWHOTO npeobpasoBanus A = | 2 1 2
1 1 2

Tema 6. ApdunHoe ¥ eBKIUI0BO N-MePHbIE NPOCTPAHCTBA
Iaan

ESRG  ay

Cuctema akcuoM Beitnist n-mepHoro agpuHHOTO MpocTpaHCTBa.

k-mnockocts. CBoiictBa k-mockocreil.

Addunnas cuctema KOOpJUHAT N-MepHOTO ad)(UHHOTO MPOCTPAHCTBA, IIPOCTEHIIIHE 3a/Ta4H.

VYpaBHeHus k-mmockoctu.

I'pynma ad¢puHHBIX TpeodpazoBaHmii n-MepHOTo ad(HUHHOTO MPOCTPAHCTBA.

EBKMI0BO N-MepHOE MPOCTPAHCTBO.

CBs3b aKCHMOM WIKOJIBHOTO Kypca TEOMETPUM M CHCTEMBl aKCHOM Belins TpexMepHOro eBKINI0Ba
MIPOCTPAHCTBA.

Jluteparypa: [1, c. 100-109].

Bomnpocsl aJis1 CAMOKOHTPOJIA:

PN R DD =

BexTopHoe n-MepHOE IPOCTPaHCTBO.

Jluneiinble n OunnHelHbIe GOpMBL. [10710XXHUTENBEHO ONpeeIeHHbIE OMIMHEHHBIE (OPMEL.
EBKIINIOBO BEKTOPHOE N-MEPHOE MPOCTPAHCTBO.

AddrHHOE N-MEpHOE MPOCTPAHCTBO.

k-mepusbie mmockoctu. Paznuynbie criocoOb! 3a1aHusl.

I'mnepnnockocty 1 npsiMble mpocTpancTBa A n . durypsi B A n .

[IpeobOpazoranue ahGUHHOrO N-MEPHOIo MpocTpancTsa. I'pynna ahpuHHBIX peoOpa3oBaHui.
EBKMI0BO Nn-MepHOE MPOCTPAHCTBO.

3aganus IS CAMOCTOSITE/ILHOM padoThI:

1.

Iycte B 4-x MepHOM mTpocTpancTBe g4 nama  3-IulockocTs 773 = (A, w3 ) . A(1,-1,0,2),

TO/IPOCTPAHCTBO /3 TPOCTPAHCTBA NEPeHOCOB 3amano ceoum Gasucom: i, (1,—1,2,0), m,(0,1,0,1)

my (09 0,1, 1) . Harucatps napamerpudeckue ypaBHeHHS 73 .

. Jlokasate, uro Ttouku A, B,C npunamnexar onHOH mpAMOIL: A(2, 1,-2, 0) , B(la -3,-3, 1) )

C(4,9,0,-2).

. Tans me Touxn A(1,3,—1,2) u B(—1,-2,1,3) . Haiitn oopaunats! Touek nepecedcnus npamoii AB ¢

KOOpAMHATHBIMU T'HIIEPILIOCKOCTIAMMU.
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