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I. MeToauyeckue peKkoMeHIAUMN

1.1 Meroauyeckue peKOMEHAAMH MO0 OPraHu3auMu padoThl CTYAEHTOB BO BpeMsl MpOBeAeHUs
JEeKIHOHHDBIX 3aHATHI

B xopme nexuuil mpenojaBaTenb M3NaraeT M pasbACHIET OCHOBHBIC, HauOOJee CIOXKHBIC MOHSTHS TEMBI, a
TaKXXe CBSI3aHHbIC C HEH TEOPETUUYECKHE U MIPAKTUUECKUE ITPOOIEMbl, Ja€T PEKOMEHIAINH AJISl IPAKTUIECKOTO
3aHATHUS M YKa3aHUS ISl BBIITOJIHEHUS] CAMOCTOSTENIbHOW paOOoTHI.

B xoze neknnoHHBIX 3aHATHIA 00yJaroneMycs HeOOXOAMMO BECTH KOHCIEKTHPOBaHHME y4eOHOro MaTepraa.
OO0pamarh BHUMaHUE Ha KaTeropuu, GopMyIHMpOBKH, PACKPHIBAIOIINE COAEPKAHHE N3yYaeMOl TUCIIUTUINHBI,
Hay4HBIE BBIBOJIbI M IPAKTUYECKUE PEKOMEHAALNH, IIOJIOKUTEIIBHBII OIBIT B OPATOPCKOM UCKYCCTBE.
XKenatenbHO OCTaBUTH B PabOYMX KOHCIEKTAaX IMOJA, HA KOTOPHIX JeNaTh MOMETKH, MOAYEPKUBAIOIINE
0coOyI0 BaXHOCTb TE€X WM HWHBIX TEOPETUUYECKUX IIONOXKEHHH. PeKoMeHIyeTcsi aKTUBHO 3a/1aBaTh
MIPETOAABATENI0 YTOYHSIOIIUE BOIPOCHI C LENBIO YSICHEHUS TEOPETHYECKHUX IOJIOKEHUH, pas3perieHns
CIIOPHBIX CUTYyaluil.

1.2 MeToanyecKkue peKOMEHIAMH 10 MOATOTOBKE K NPAKTHYECKUM 3aHATHAM

Ha npakTuueckoM 3aHATHM CTYIOEHTBHl peLIAIOT 3aJadyd IOJ PYKOBOACTBOM mpemnoaaBaTens. CeMuHap
MIPOBOJIUTCS TI0 Y3IIOBBIM M HanOoJiee CI0XKHBIM BOIIpOcaM (TeMam, pa3zesiaM) yaeOHOH mporpaMMEl.
[IpakTrueckue 3aHATHS MOCBSIIEHBl U3YUYEHUIO HAMOOJIEe BAKHBIX TeM y4eOHOUW AuCHUTUIHHBL. OHU CIy)KaT
JUTSL 3aKpeTUIeHU U3yYeHHOTO MaTeprana, pa3BUTHs YMEHHI W HaBBIKOB MOJITOTOBKH JOKIIAJI0B, COOOIIEHMUIHA,
MpHOOpPETeHNS OMBITA YCTHBIX ITyOJMYHBIX BBICTYIUIEHWH, BEACHUS TUCKYCCHHW, apTyMEHTAIMH W 3aIINTHI
BbIABHUI'a€MbIX HOHO)KGHHﬁ, a TaK¥XKC JJId KOHTPOJIA IperoAaBaTCjiEM CTCIICHU MOATOTOBJIICHHOCTU CTYACHTOB
M0 U3y4aeMOM AUCLUILIUHE.

B xone moAroToBKYU K MPaKTUYECKUM 3aHATUAM CICAYET U3YUUTh OCHOBHYIO U IONOJHUTEIBHYIO TUTEPATYPY,
y4ecTh peKOMEH/IAIlUU MpenoiaBaTels 1 TpedboBaHus pabodel mporpaMMel.

MO>XXHO MOATOTOBUTH CBOM KOHCHEKT OTBETOB IO PAacCMAaTPUBAEMOM TeMaTHKE, MOATOTOBHUTH TE3UCHI IS
BBICTYIUICHUH 110 BCEM Y4€OHBIM BOIPOCaM, BRBIHOCHMEIM Ha 3aHsATHE. ClleyeT MpoyMaTh IPUMEPHI C LIEThI0
obecrieueHnsT TECHOW CBS3M HW3Y9aeMOW TEOPHH C pPEabHOM MpakTUKOW. MOXHO JOIOJHHUTH CITUCOK
pCKOMeHZ[OBaHHOﬁ JIMTEPATypPhbl COBPEMCHHBIMU HCTOYHHUKaMU, HE MpeaACTaBJICHHBIMHA B CITMCKEC
PEKOMEHIOBaHHOU JTUTEPATYPHI.

1.3 MeToauyeckue peKOMeHIAIMHU [0 OPTaHU3AIUN CAMOCTOATEILHOI padoThI 00yUalOUIUXCS

CamocrosTenbHas paboTa — IIaHupyeMast yaeOHas, yaeOHO-uCCIeI0BaTeIbCKasl, HAyIHO-UCCIIeIOBATEIbCKAS
paboTa CTYJCHTOB, BHINOJIHSIEMAast BO BHEAYJUTOPHOE BPEMs 110 33JaHUI0 U MPU METOJMYECKOM PYKOBOJCTBE
npenojasarens, HO 0e3 ero HEemoCPeACTBEHHOTO ydyacTusi (IIPH YaCTHYHOM HEMOCPEICTBEHHOM YYaCTHH
IpenojaBatelis, OCTaBISIOIIEM BEAYIIYIO POJb 32 PaOOTOM CTYICHTOB).

CamocTostenbHas pabota cryneHToB (nainee — CPC) B BY3e siBisieTcss BaXKHBIM BHIIOM y4eOHOH W HAYyYHOMH
nesitensHOCTH cTyaeHTa. CPC urpaer 3HaYUTENBHYIO POJIb B PEHTHHIOBOM TeXHOMOTHH 00yueHus. O0yueHe
B BY3e BrirodaeT B ce0s aBe, MPAKTHUECKH OJMHAKOBEBIE 1O 00HEMY M B3aMMOBJIHSIHHIO YaCTH — IpoIecca
oOydenust u nporecca camooOyuenus. [Toaromy CPC nomxkHa crath 3G(EKTUBHOW M IiEJICHAIIPABICHHON
paboToii cTyaeHTa.




K coBpeMeHHOMY CrielIManicTy OOMIECTBO MPEABSIBISET JOCTATOYHO IIUPOKUH ITepeyeHb TpeOOBaHHM, Cpeau
KOTOPBIX HEMaJIOBAKHOE 3HAYCHNE UMEET HAJIMYKE y BBIITYCKHUKOB OMpPEACICHHBIX CIIOCOOHOCTEH U yMEHHUS
CaMOCTOSITETIbHO 00BIBaTh 3HAHMA W3 PA3NWYHBIX HCTOYHHKOB, CHCTEMAaTU3UPOBATh IOJYYEHHYIO
uHpOpMAINIO, JaBaTh OLEHKY KOHKpeTHOH cutTyanuu. dopmMupoBaHHE TAaKOr0 yMEHHUS IPOUCXOIUT B
TEYEeHHE BCEro Mepuoja OOydYeHHs 4Yepe3 ydacThe CTYACHTOB B TPAKTHUECKHX 3aHSATHAX, BBIOJHEHHUE
KOHTPOJIbHBIX 33/IaHUH U TECTOB, HAIIICAHUE KYPCOBBIX U BBITYCKHBIX KBaTH(PUKaIUOHHBIX padot. Ilpu 3Tom
CPC urpaer pemraroniyio posib B X0Ze Bcero yaeOHOTo mporiecca.

B mpornecce camocTosATENbHON pabOThl CTYACHT MPUOOpETaeT HABBIKM CaMOOPTraHU3alMH, CaMOKOHTPOJI,
CaMOYIIpaBJI€HUs, caMOpe(IeKCUH W CTAHOBUTCS aKTHBHBIM CAaMOCTOSITEIBHBIM CYOBEKTOM Yy4eOHOM
JIeSITeTbHOCTH.

DOopMBI CAaMOCTOSATENBHOM paboTHl CTYACHTOB pa3HO00pa3Hbl. OHU BKIIIOYAIOT B CEOS:

- W3y4eHre y4eOHOW, HayYHOH W METOAMYECKOW JHUTEepaTypbl, MAaTepHAIOB NEPHOAUUYECKUX H3JAHUH C
NPUBJICYCHUEM OJIICKTPOHHBIX CPEACTB OQHUUUAIBHOW, CTaTUCTUYECKOH, MEPUOAMYECKOM WM HaydHOU
nH(pOpMAIIHH;

- MOJITOTOBKY JIOKJIAJIOB U pedepaToB, HANMCAHHE KYPCOBBIX M BHITYCKHBIX KBAUIM(UKAIIMOHHBIX padoT;

- yuactue B paboTe cTyIeHUECKIX KOH(pEpEeHINH, KOMIICKCHBIX HAYYHBIX UCCIEIOBAHUSIX.
CamocrosiTensHast paboTa MprodLIaeT CTYACHTOB K HAYYHOMY TBOPYECTBY, IOMCKY M PEIICHHIO aKTyaJlbHBIX
COBpEMEHHBIX IPoOIIEM.

OcHOBHOH (OPMOI CaMOCTOSTEIBHOW pPa0OTBl CTYAEHTA SBISAETCS H3yYeHHE KOHCIEKTa JIeKIUH, HX
JIOTIOJIHEHUE, PEKOMEHJOBAaHHOW JIMTEpaTyphbl, aKTUBHOE YydacTH€ Ha NPAaKTUYECKUX M CEMHHApPCKUX
3aHATUAX.

YreHue yueOHNKA

W3yuas maTepuan no y4eOHUKY, CIEAYyEeT NEPEXOIUTh K CIEAYIOIIEMY BOIPOCY TOJIBKO I1OCIE MPABUIBHOTO
MOHUMaHUS TPEABIAYIIEero, MPON3BOAS Ha Oymare BCE BBIUMCICHHS (B TOM YHCIIE M T€, KOTOpPbIE paau
KpaTKOCTH OIMYILICHHI B y4eOHHMKE) M BBITTOJIHSS HMEIOIINECS B yUEeOHUKE YEPTEHKH.

Oco0oe BHMMaHUE cileAyeT o0pallaTh Ha ONpENEeNICHHe OCHOBHBIX MOHSATHUH. CTYIEHT NOJKEH MOApOOHO
pa3bupaTe TpUMEpHI, KOTOpPBIE MOSCHSIOT TaKue OIpPEIeNIeHHs, U YMETh CTPOUTh AHAJOTHYHBIE MPUMEPHI
CaMOCTOSITEIBHO.

Heo0xoouMo TOMHHMTB, YTO KaxJash TeOpeMa COCTOMT U3 NPEANONIOKEHUH M yTBepKIOeHus. Bce
NPEAINOJIOKEHNUS JOJDKHBI 0053aTeNIbHO MCIIONB30BAThCS B JOKaszaTelbcTBE. HykHO m0oOMBaTBhCA TOYHOTO
IPEICTaBIECHUs] O TOM, B KaKOM MECTE JI0Ka3aTelbCTBa MCIOJIb30BAHO KAXKJ0€ IPEAINOIOKEHUE TEOPEMBI.
ITone3Ho cocTaBiATH CXEMBI JI0KA3aTENbCTB CIOKHBIX TeopeM. IIpaBHiIbHOMY MOHMMaHHIO MHOTHX T€OpeM
MoMoraeT paz0op NPUMEPOB MaTEMAaTHUYECKUX OOBEKTOB, OOJAAAIONIMX M HE 00JaJaroluX CBOWCTBAMH,
YKa3aHHBIMHU B NIPENIOI0KEHUIX U YTBEPKACHUSIX TEOPEM.

Ilpy n3ydeHnn marepuana MO y4eOHHKY IOJE3HO BECTH KOHCIIEKT, B KOTOPBI PEKOMEHAYETCsl BIIUCHIBATH
omnpeneneHus, GOpMyIMPOBKU TeopeM, GOpMyJibl, ypaBHEHHUS U T. 1. Ha momsx KoHcIekTa cienyer oTMedaTh
BOIPOCHI, BBIZIENIEHHBIE CTYACHTOM JUI MOTyYeHHs MMChbMEHHON MIIM YCTHOW KOHCYJIbTALMHU PerojaBaTes.
[MuceMenHOE oopmiteHHEe pabOTHl CTyIeHTa UMEET UCKITFOUUTEIBHO BAXKHOE 3HAYCHHUE. 3aliCH B KOHCIIEKTE
JIOJDKHBI OBITH CHENaHbl YHCTO, aKKYpaTHO M PACIIONIOKEHBI B OMPEICICHHOM TMOpsAKe. XOopollee BHEIIHee
odopMiIeHHEe KOHCIIEKTa [0 W3yYEHHOMY MaTepually HE TOJBKO MPUYYHUT CTYAEHTa K HEOOXOAMMOMY B
paboTe MOpPsiAKY, HO M TO3BOJMT €My H30€XaTh MHOIOYHMCIEHHBIX OIIMOOK, KOTOpBIE IPOUCXOAAT H3-3a
HeOpeXHBIX, OECITOPATOYHBIX 3aMKCceit.

BrIBO/IBI, TIOJTyUeHHBIE B BUIE GOPMYII, PEKOMEHYETCS B KOHCIIEKTE IMOYCPKUBATD MM OOBOJUTH PAMKOIA,
9YTOOBI MPH MEPSUUTHIBAHUU KOHCIIEKTa OHH BBIACISUTUCH M JTydllle 3armoMUHaimich. ONBIT OKa3bIBaET, YTO
MHOTHM CTYyJEHTaM IoMOraeT B paboTe cocTaBlieHHE JIUCTa, COACPIKAIIEro BakKHEHIIMe U Hanboiee 4acTo
ynotpebisiemMble GopMynbsl Kypca. Takod JMCT HE TOJNBKO ITOMOTAeT 3allOMHHUTH (DOPMYJbI, HO U MOMKET
CITY’KHTb MTOCTOSTHHBIM CIIPABOYHUKOM JUIA CTYJCHTA.

Camonposepka

IMocne w3ydyeHHsT OIpENEeNeHHOW TeMbl MO0 Y4YeOHHKY M PELIeHUS [IOCTAaTOYHOIO KOJUYECTBa
COOTBETCTBYIOUIMX 3ajlad CTYIEHTY PEKOMEHJYETCS BOCIPOM3BECTH IO MaMATH OIPEICNICHUS, BBIBOJBI
¢dopmyn, GOpMYNTHPOBKM M JOKa3aTelbCcTBA TeopeM. Bompochl sl caMONpPOBEpKH, NPUBEICHHBIE B
HACTOSIILEM I10COOMH, AAaHBI C LIEIbIO IIOMOYb CTYJICHTY B IOBTOPCHMH, 3aKPETJICHUU U IPOBEPKE IPOYHOCTH
YCBOGHHS M3YyYEHHOTO Marepuana. B ciydae HEoOXOAMMOCTH HAJO elle pa3 BHUMATEIHLHO Pa3oOpaThes B
Marepuaje yueOHUKa, peLIUTh psf 3a1ad.

WNHorga HeEmOCTaTOYHOCTH YCBOEHHS TOTO WM HWHOTO BOIPOCA BBIICHSAETCA TOJNBKO TPU H3YYEHHHU
JanpHenero Marepuana. B aTom ciaydae Hago BEpHYTHCS HA3a1 U MOBTOPUTH IJIOX0 YCBOSHHBIH pa3ielt.

1.4 TIpoBeneHue 3aHATHI B HHTePAaKTUBHOM (opme

WHrepakTrBHOE 00YyYeHHE MpEACTAaBIsIeT cO00M crnocod MO3HaHMs, OCYIIECTBISIEMBbIH B (hopMax COBMECTHOMN
JIEATENBHOCTH OOY4aroLIMXCsl, T.€. BCE YYaCTHHUKHM O0Opa30BaTENbHOrO Ipolecca B3aUMOAEHCTBYIOT APYT C
JPYyroM, COBMECTHO peIIalOT [OCTaBJICHHbIE MpPOOJIEMBI, MOICIUPYIOT CHUTyaluH, OOMEHHMBAIOTCS



nHpOpMAIIeH, OIEHUBAIOT JEHCTBUE KOJUIET M CBOE COOCTBEHHOE IOBENIEHHE, MOTPYKAIOTCS B PEATbHYIO
atMocdepy AeT0BOr0 COTPYAHNIECTBA MO Pa3peIIeHHIO TPOOIeM.

WutepaxtuBHAs GpopMa 00yUIeHUS pean3yeTcs B BUIE KOJUIEKTUBHBIX PEIICHUI TBOPUECKUX 3a/1a4.
KomnekruBHbie pemieHust TBOpueckux 3aaad. [lom TBOpuecKMMHU 3afaHUSMH TOHMMAIOTCS Takue y4eOHbIe
3aJjaHus, KOTOpPbIE TPEOYIOT OT OOYYalOIIMXCsl HE MPOCTOTO BOCIIPOM3BOJICTBA MH(GOPMAIMU, a TBOPYECTBA,
MOCKOJIBKY 3aJaHdsl COJIEepXKar OONBIINN WM MEHBIIMK 3JI€MEHT HEW3BECTHOCTH M HMMEIOT HECKOIBKO
MOJX0JI0B, HECKOJIBKO METOAOB PELICHHUSL.

1.5 MeToanyecKkue peKOMEHIAIUM 10 PellieHUI0 3a1a4, B TOM YHCJIe T0MOJTHUTEIbHbIX

BaxapIM KpHuTEpHEM YCBOCHUS TEOPHH SBISAETCS YMEHUE PellaTh 3aJa4d Ha MPONUICHHBII MaTepra.

[lpu pemennn 3amad HY»XKHO OOOCHOBATh KaXBIH 3Tall PEIICHUS UCXOAS M3 TEOPETUYECKUX ITOJIOKEHUH
Kypca. Eci cTyIeHT BHAWUT HECKOJBKO ITyTEeW PelIeHHs, TO OH JOJDKeH CPaBHUTh MX W BBIOpATh M3 HHUX
camblid mydmuid. [Tone3Ho 10 Hayaia BRIYUCICHUN COCTaBUTh KPATKUM IJIaH PEIICHUS.

Pemenns 3amad w1 mMpUMEpOB ClEAyeT HM3Jararh MOAPOOHO, BBIYHCICHHS PACIONaraTh B CTPOTOM TIOPSIZIKE,
OTJIENSIsI BCIIOMOTATENbHbBIE BEIUMCICHUSI OT OCHOBHBIX. UepTeXH MOKHO BBIIOIHATH OT PYKH, HO aKKypaTHO
U B COOTBCTCTBHU C JaHHBIMH YCJIIOBUSMU. Ecmn YCPTEK Tpe6yeT 0co00 THIATCJIBbHOI'O BBIIOJITHCHUS
(Hammpumep, Tpu TpaHUUECKOW TPOBEPKE pEIICHUs, MOMYyYEHHOI'O IyTeM BBIYUCIEHUI), TO CIEIyeT
MOJIE30BATHCS TMHEHKON, TPAHCTIOPTHPOM, JIEKAJIOM U YKa3bIBaTh MaciTao.

Pemenne kaxxaoW 3amavyd TOMDKHO TOBOIHWTHCS IO OTBETA, TPEOYeMOTro YCIOBHEM, M TI0 BO3MOXXHOCTH B
001IIeM BHJIE C BBIBOJIOM (OPMYJIIBL. 3aTEM B TIOTYYICHHYIO (DOPMYITY ITOACTABIISIOT YHCIOBBIC 3HAUCHUSI.

B mpoMexxyTOYHBIX BRIYHCICHHUSX HE CIeIyeT BBOAUTH NPUOIKEHHBIE 3HAUECHU KOpHEH, urcna 7 U T. 1.
[lomyueHHBIH OTBET clemyeT MPOBEPSATh CHOco0aMu, BHITEKAIONUMH M3 CYIIECTBa JaHHOW 3amaun. Ecnm,
HampuMep, penianach 3aj1a4a ¢ KOHKPETHBIM (U3NYECKUM WIIH T€OMETPUIECKHM COJIEpyKaHHEM, TO TI0JE3HO,
MpEeXAe BCEro, MPOBEPUTHh Pa3MEPHOCTh MOJYYEHHOTO oTBeTa. [lone3Ho Taxke, e€Clii BO3MOXKHO, PEIINTh
3aJla4y HECKOJIBKUMH CIIOCOOAMH U CPABHUTH IMOJYUYCHHBIC PE3YIIbTATHI.

Pemenne 3amau ompeneNeHHOTO0 THIIA HYKHO TMPOJOIDKATh 10 TPUOOPETCHUS TBEPIABIX HABBIKOB B HX
pELIEHUH.

Ilepen pemeHreM 3agaudl AOJDKHO OBITH IOJIHOCTHIO TpUBEACHO ee ycioBue. CamMo pemieHue Cleayer
COIIPOBOXK/AATh HEOOXOIUMBIMH PacieTaMH U MOSICHEHUSIMU C YKa3aHUEM MPUMEHSIEMbIX QOpMYJI, aHATU30M U
BEIBOJIAMH.

Pabora nomkHa OBITH OQOpMIIEHA aKKypaTHO, HamMcaHa pa30opuymBO O3 IMMOMapoK, 3a4epKUBaHUU U
COKpAIIeHUH CIIOB.

1.6 MeToauuecKkue YKazaHus 110 NOATOTOBKE K PCIICHUTIO KelCcoB — MNPAKTHYECKUX chyaunﬁ

Keiic (B mepeBojie C aHII. — Ciy4aidl) OpPEJCTaBIsAET COOOW MPOOJIEMHYIO CHUTYyallMio, MpeijiaracMyro
CTYACHTaM B KauecTBE 3a/ayd JUIA aHajiu3a U moucka pemeHus. OOBIYHO KEHC COOEPKUT CXeMaTHYECKOe
CIIOBECHOE OIMCAaHWE CHUTYallUH, CTATUCTUYECKUE NAHHBIC, & TaKKe MHEHHS U CYXKICHHA O CUTyalHsAX,
KOTOpbIE TPYIHO NpEICKa3aTh WM M3MepHUTh. Kelic, oXBaThIBaeT Takue BUIBI PEUEBOI JESTENBHOCTH KaK
YTEeHHE, TOBOPEHHE U MTHCHMO.
Keiicel HariasgHO NEMOHCTPHUPYIOT, KaK HAa IPAKTUKE NPHUMEHSETCS TEOPETUYECKUH Marepuai. JlaHHBII
Marepuai HeoOXOAUM I OOCYKICHUS MpelaracMbIX TeM, HalpaBJICHHBIX HA Pa3BUTHUE HABBIKOB OOIICHUS
U TIOBBIIMICHUS MPO(ECCHOHANBHON KOMIIETCHIIMH. 3a4acTyl0 B KeicaX HET SICHOTO PELIeHHs MPOOJIEMBI U
JOCTAaTOYHOI'0 KOJIMYeCTBa MH(OopMaIuy.
AHanu3 Keiica JOJKEH OCYLIECTBIATHCS B ONPEIEICHHOM 1T0CIIe10BaTEIbHOCTH:

- Beinenenue npo0reMsl.

- [Nouck ¢akToB MO HaHHOI MTpobIEMe.

- PaccMoTpeHue anbTepHaTHBHBIX PELIEHUH.

- Br16op 060CHOBaHHOTO peleHusl.

1.7MeTOHI/I‘leCKHe PE€KOMEHAAUH 110 BBIIMMOJHCHHUIO JOMAIIHUX U UHAUBHUAYAJIbHBIX 3a)1almii

JlomairHue 3a1aHusl M0 KypCy BBIMOJTHSIOTCS 00YUYaIOMIUMKCS CAMOCTOSITENBHO B OT/ACIBHONW TETPaay WIH B
TETpaJu JUIsl MPaKTHUECKUX 3aHATHH.

JlomarHue 3aiaHus OpPUEHTHPOBAHBI HA 3aKpEIUICHHE TEOpPETHUYECKOro MaTepHalia, U3y4YeHHOro B XO7e
JIEKIIMOHHOTO 3aHATHA U OTPaOOTaHHOTO HA MPAKTHUECKHUX 3aHATHSIX 0 KaXKIO0H TeMe Kypca.

[Tpy BBHIMOTHEHNH AOMALIHETO 33AaHUs O0Y4alOUIMICS JOJKEH OBTOPUTH TEOPETUUECKUI MaTeprall JIEKLIUH
10 IaHHOH Teme; pa3o0paTh 3aJaHusl, BHIIOJIHEHHBIE HA MPAKTHUECKOM 3aHATHH; 3alHCaTh YCIOBHE 3aJaHHs
B TETpaib, MOJHO U C OOOCHOBAaHMEM JEHCTBUH BBIIOJHUTH pEIICHHE 3afaHuil; NpH HEOOXOANMOCTH
MPUBECTH HEOOXOUMBIE YTOUHEHHUS ((HOPMYIIbI, TEOPEMBI, YTBEPKACHNS), HA OCHOBE KOTOPBIX MPOBOINIOCH
pelleHue; 3anrcaTh OTBET HIIN BBIBOJ.



Bce wunmuBHayanbHBIC 3aJaHUs HEOOXOMUMO 3alllUTUTh B YCTHOH (oOpMe, OTBETUB Ha BOMIPOCHI
MIPETIOIaBaTEIsI 10 BBHITIOJHEHHIO 3a/1aHUi 1 000CHOBaHUIO TIPUBEICHHOTO PEIICHUS.

1.8MeToanueckue peKoMeHAAIMU 1O MOJATOTOBKE K ¢/1aYye KOJJIOKBUYMA

KonnokBruyM npoBOAXTCS IO TEOPETUUECKON YaCTH Kypca U COCTOUT M3 HECKOJIBKUX 3TAIIOB.

1 Otamn. YCTHBIN onpoc MO ONpPeAEICHHSIM.

Bce onpenenenust HeoOxoauMo 3HaTh HauzycTh. Kaxmoe BepHO chopMynHpoBaHHOE omnpenencHue — 1 6am.
Heob6xoaumo HaOpaTh MakcuMyM — 3 Oaiiia, MUHUMYM — 2 Oaiia.

Ecnu oOyuatomuiicst He crpaBWiIcs C JaHHBIM 3TalloM, TO MPOAOJDKAET OCBaWBATh YYEOHYIO IUCLMIUIMHY
CaMOCTOSITETIBHO A0 CIEAYIOUIEH MOMIBITKH.

Bamnet (2 wnm 3), momydeHHblE 3a MEPBBI 3Tal, MOTYT COXPaHATHCS /[0 CIENYIOLIEH mepecaadu
KOJJIOKBUYMA.

2 Otan. YCTHBIH BONPOC € Pa3BEPHYTHIM OTBETOM.

IIpu moaroroBke K OTBeTy Ha Bompoc (B TedeHne 20 MHUHYT) CUHMTAETCS IOIMYCTHUMBIM HCIOJIb30BaHHE
COOCTBEHHOPYYHO HAMMCAaHHOTO KOHCIIEKTa, 3amuceil. Vcronb30BaHHE WHBIX MAaTEpHAOB M TEXHUYECKUX
CPEZCTB SBJISIETCS] HAPYIIEHUEM MIPAaBUII U JOCTATOYHBIM YCIIOBHEM JAJISI TOTO, YTOOBI KOJJIOKBHYM CUHTATh HE
CAAaHHBIM U 00YYarOLIMICS IPOJOKAET OCBAUBATh AUCLUIIIIMHY CAMOCTOSTEIBHO JI0 CIECAYIOIIEH MOIBITKH.
Bo Bpemst oTBeTa IIpernogaBaTeno 00yJaromuics MOXKeT BECTH Kakie-I100 3aliCy Ha YUCTOM JHCTe OyMaru.
MakcuManbHOE KOJMYECTBO OajuloB 3a OTBET Ha BOMPOC OOydalOMIMICS MOJy4aeT, €CIH JaHbl BCeE
ompeneseHus, chOPMYJIMPOBaHbl U AOKA3aHbl YTBEPXKIEHHS, NPUBEACHBI INPUMEPHl U KOHTPHPUMEDPHI, H
MUHHUMAaJIHOE — €CJI JJaHbI BCE OTpeeeHns, chOpMyITUPOBAaHbI YTBEPKACHHUS, JOKA3aTEIbCTBA IPHBEICHBI,
HO TOJIBKO Ha YPOBHE HJIEH.

1.9MeToanuyeckne peKOMEHAALMHU 110 BbINOJHEHUIO KOHTPOJIbHBIX PadoT

KonTtponbHele paGoTHI [0 JAHHOM TUCHUIUIMHE BEIIONHAIOTCS B OTAENBHBIX TETPAISX IS KOHTPOIBHBIX
paboT MM Ha OTAENBHBIX JINCTAaX, KOTOPBIX XPAHATCH Y MPEMOJaBaTENs; B HUX XK€ 00YUaIOMIUiACs BEIIOIHIET
paboTy Haj JOMYyIICHHBIMA ONIHOKaMH B Clydae HEYIOBJICTBOPUTEIBHOTO BBIMOIHEHHS KOHTPOJIBHOM
paboThI WK TOTIOJTHUTEIBHOE 3a[aHue JUTS AOMyCKa K Mepecaade KOHTPOIbHOU paboThI.

KonrtponbHas paboTa CuUTaeTCS 3aUTCHHOM, €CITH MPAaBUIBHO BHITIONHEHO He MeHee 60% 3a1anuii.

3agaHus KOHTPOJIBHOM PabOTHI BBIONHAIOTCS aKKYPaTHO, MOCIEA0BATEIBHO, 000CHOBAHKE PEIIIEHUS U OTBET
00s3aTEIbHEI B KAXKIOM 3aJaHHUH.

ITpu Hamucanuu pabOThl MOYKHO MCITOIB30BATh YUSPHOBHK.

ITpy BBITOJHEHWH KOHTPOJIBHBIX PabOT HE IOIMYCKAETCS MCIIONb30BaHNE MOOWMIBHBIX YCTPOMCTB, TaKETOB,
KaJBKYJIATOPOB, Y4eOHOM TUTEPATYPHI.

1.10 MeToanyeckue peKOMEHIAMH 110 BHIIIOJIHEHUIO TECTa, B TOM YUCJIe HTOTOBOI0

HTOroBeIii TECT MPOBOJUTCS B BUJE KOMIBIOTEPHOTO TECTUPOBAHUSI.

Jis ycrenmHoro MpoXOXIEHHS HTOTOBOTO TecTa OOydaroluecs B PEXHME CaMOIOJATOTOBKM BBIMOJHSIOT
3aJ]aHusl TOATOTOBUTEIBHBIX TECTOB.

CrnoxHbIe 3a/1aHKsI, BCTpeYaeMble B TECTaX, CTYACHTHl MOTYT BBIONHATH HAa TPYIIOBBIX U MHAWBUAYAIBHBIX
KOHCYJIBTALIUAX 11O MPEAMETY.

Ilepen mpoxokaeHHEM TecTa OOYYAIOUIMHCS JOJKEH MOBTOPUTH BECh TEOPETHYECKUH W MPAaKTHUECKUH
MaTepHai Kypca, BEIYYUTh OCHOBHBIE (DOPMYJIBI, ONPEAETICHUS, YTBEPKIACHUS U TEOPEMBI, 3HATh CIIOCOOBI U
METO/bI PELICHHUs KIIOUEeBBIX 3aaHuil Kypca.

1.11 MeTonnveckue peKOMEHIAIUH 110 MOATOTOBKE K cave 3a4eTa

3adeT OCYIIECTBISIETCSI B paMKax 3aBEPIICHUS] M3YUYCHUS NUCHUUIUIUHBI U TO3BOJIAET OMPEICIUTh KaueCTBO
YCBOGHUS U3yYEHHOT'O MaTepHalla, a TAaKXkKe CTENeHb C(DOPMUPOBAHHOCTH KOMITCTEHITHIMA.

CryneHThl 00s3aHBI CHaBaTh 3a4eT B CTPOTOM COOTBETCTBHH C YTBEPXKIACHHBIMH YUYEOHBIMH IUIaHAMH,
pa3paboTaHHBIMU COTJIACHO 00pa30BaTeIbHBIM CTaHAPTaM BBICIIETO 00pa30BaHUSI.

[To maHHOW AMCUMILTMHE 3a4eT MPUHUMACTCS MO MPAKTUYECKON YacTW Kypca. 3aJaHus, MpeajaracMmble Ha
3a4eTe, COOTBETCTBYIOT OILEHOYHBIM CPEICTBAM U TMPOMEKYTOYHOW AaTTeCTallMd OO0YYaroIIuXcCs IO
MpeIMeTYy.

CryzneHT 00s13aH HE TOJIBKO MPEACTABUTH MPABMIIHHO BBHIITOJIHEHHBIE 33aHNS, HO U 3aIIUTUTH CBOE PEIICHHE.
[IpenonaBaremnto mpeaoCTaBIAETCS MPABO 3a/1aBaTh CTYACHTAM BOMPOCHI IO PEIICHUIO 3aJaHUN MPaKTUUYEeCKOU
YacTH C UENbI0 BBIABICHHS TITyOWHBI TOHWMaHU H3yYEeHHOTO MaTephalia W CTETNIeHH CaMOCTOSITEThHOCTH
BBITIOJTHCHHS 3aTaHUM.

[Ipu sBKE Ha 3a4eT CTYIACHTHI 00sI3aHBI MMETh MPH ceOe 3aYeTHYI0 KHIDKKY, KOTOPYIO OHH TPSIBSIBIISIOT
MIPETIOIaBaTEeNIIO B HAYaJIe 3aUeTa.

PexomenmyeTcs Ipy TOATOTOBKE K 3a4€Ty OMUPATHCS HA CICAYIONTNH TUTaH:



1. TIoBTOPUTH TEOPETUUYECKYIO YACTh Kypca.

2. Tlocne paboTel Hax TeOpHeH HEOOXOMUMO OTBETHTH Ha BOIIPOCHI JIJISI CAMOKOHTPOJIA.

3. TloBTOpPUTH METOBI, CITIOCOOBI M NIPUEMBbI PEIICHHS 33Ja4 10 BCEM TeMaM Kypca, ONUpPasCh Ha 3aJlaHus,
KOTOPBIC PEIIAIMCH Ha MPAKTHUECKUX 3aHATUSAX U MIPEIIaraliuch s CAMOCTOSATEIILHOW PaboThI.

4. PemuTs TUIIOBBIE 3aIaHUS 10 JaHHOH TEME.

1.12 MeToanuyeckue peKOMeHJAlUM N0 NOATOTOBKE K cIaye IK3aMeHa

DK3aMeH OCYIIECTBIISETCS B paMKax 3aBEepIICHUs N3YUEeHUs TUCIMITIMHBI (MOIYJIs) U TMO3BOJIAET ONPEAETUTh

Ka4eCTBO YCBOCHUS H3YYEHHOI'O MaTepualla, a TAKKe CTeneHb CPOPMUPOBAHHOCTH KOMIIETEHIINH.

CryneHThl 00s3aHBI CIaBaTh 3K3aMEH B CTPOTOM COOTBETCTBHUHU C YTBEPKACHHBIMH YYEOHBIMH ILIaHAMHU,

pa3paboTaHHBIMU COTJIACHO 00pa30BaTENbHBIM CTAHAAPTAM BBICILIETO 00pa30BaHHMS.

[To maHHOM ITUCHMIUIMHE 3K3aMEH MPUHUMAETCS 110 OMJIeTaM, COAEPIKAIIUM JIBa BOpoca. DK3aMeHalHOHHbIE

OWJIeTHI YTBEPXKAAIOTCS Ha 3aceqaHuy Kadeapsl.

OK3aMeHaTopy MpeNocTaBisieTcs MPaBo 3a/aBaTh CTYJSHTAM BOIPOCH B paMKax OuJIeTa, a Takke, IOMUMO

TEOPETHUUYECKUX BOMPOCOB, MpeiaraTh 3aJa4n MpakTUKO-OpPUEHTUPOBAaHHON HAIPaBIECHHOCTH MO MpOrpaMMe

JAHHOTO Kypca.

IIpn siBKe Ha HK3aMEH CTYICHTHI 00s3aHBI MMETh NPH ceOe 3aU4eTHYI0 KHIDKKY, KOTOPYIO OHH HMPEIbSBISIOT

9K3aMEHATOPY B Hadaje SK3aMEHa.

PexomenayeTcst py MOATOTOBKE K 9K3aMEHY OIUPAThCS Ha CIEAYIOIINHI IJIaH:

a. IlpocMoTpeTs mporpaMmy Kypca, ¢ LIEIbIO BBIIBICHUS HanOosiee MpoOJIEMHBIX TEM, BOIPOCOB, KOTOPHIE
MOT'YT BBI3BaTh TPYAHOCTH IIPH ITOATOTOBKE K DK3aMEHY.

b. Tembl He00X0OANMO U3yUaTh MOCIEA0BATEIHLHO, BHUMATEIBHO 0Opalasi BHUMaHNE Ha OTMCAHKE BOIIPOCOB,
KOTOPBIE PACKPHIBAIOT €e cojepxkanue. Haunnate He0OX0ANMO C IEpBOIl TEMBI.

c. IMocne paboTel Haj TEpPBOH TeMOH HEOOXOAWMO OTBETUTH HA BOIPOCHI JUISI CAMOKOHTPOJSI M PEIINThH
3aganus kK Heil. [Ipu sTom ans addexruBHOrO 3aKkperuieHuss MHGOpMAMK PELIUTh 33aAaHUs TEPBBIA pa3
nydiie 6e3 UCIOIb30BaHMs yUEeOHBIX MAaTepHaJIOB, BTOPOH pa3 ¢ UX MCIOIb30BAHHEM.

I1. Tli1aHbl IPAKTHYECKUX 3AHATHH

Tema 1. D1eMeHTHI BeKTOPHOM ajre0pbl B €eBKJIHI0BOM MPOCTPAHCTBE
Ilnan

00NN U AW~

Hamnpasienue Ha npsiMoii, B IJIOCKOCTH U B IPOCTPAHCTBE.

PaBHbIe HampaBl€HHbBIE OTPE3KHU

Omnpenenenue BeKTOpa.

JIvHeiiHas 3aBUCHMOCTb BEKTOPOB.

Baszuc cuctembl BEKTOPOB.

Koopanzatel BekTopa.

OpTOHOPMHUPOBAHHBII 0a31C MHOXKECTBA BEKTOPOB MPOCTPAHCTBA
CxansipHOe IPOU3BEACHHUE IBYX BEKTOPOB MPOCTPAHCTBA.

. OpueHTarus miockocT. BekTopHOE Mponu3BeIcHNE IBYX BEKTOPOB

10 CMeniaHHOe MPOU3BEIECHUE TPEX BEKTOPOB
11.ITpumeHeHNEe BEKTOPOB K PELICHHUIO 3aa4 IIKOJIBFHOTO Kypca TeOMETPHUH.

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

BOl'lpOCbI AJIsl CAMOKOHTPOJIA:

kv

N

[aiite onpeneneHue MOHATHSA BEKTOPA.

Kakue BeKTOpBI Ha3bIBAIOTCS KOJUTMHEAPHBIMH, KOMITJIAHAPHBIMU?

OcHOBHEBIE ONIepaIliil HaJl BEKTOPaMH.

Uro Ha3BIBaIOT MPOEKIUEN BEKTOpa Ha 331aHHYI0 0Ch? CBOMCTBO MPOEKIIHIA.

[Haiite ompeneneHue AeKapTOBON NPSIMOYTOJBHOM CHCTEMBI KOOpIMHAT. BEKTOpBI B JE€KapTOBOM CUCTEME
KOOpJUHAT.

Kakue BeKTOpbI Ha3bIBAIOTCS JIMHEHHO 3aBUCUMBIMU U HE3aBUCHUMBIMH?

[aiite onpenenenne NOHATHUIO «JIMHEMHOE MPOCTpaHCTBO». [IpuBeauTe mpuMeps! INHEHHBIX IPOCTPAHCTB
Wntepnperupyiite (Hanp. rpadudecky) NOoHATHs 6a3rca Ha MPSAMOM, INIOCKOCTH U B IpocTpaHcTBe. UTo Takoe
KOOpJIMHATHI BeKTOpa. Kakoi 6a3uc Ha3hIBAeTCS JCKAPTOBHIM?

Kak ocymecTBisiforcsi TUHEHHBIE OTEpaluy HajJ BEKTOpaMu B KoopauHaTHOH ¢opme? Kak ompenensioTcs
KOOPIMHATHI U JJIMHA BEKTOPA, 3aJaHHOTO0 KOOPAWHATAMHU HaYaJbHOH M KOHEYHON TOYEK; PACCTOSHUE MEXILY
IIBYMSI TOYKaMH?

10.UnTepnipeTupyiiTe MOHATHSA «OPT BEKTOPa»; «HAMPABISAIOMINE KOCHHYCHI BEKTOpa». UeMy paBHa HpPOEKIUS

BEKTOpPA Ha OChb?



11.3anumuTe onepanuy CI0XKEHHSI 1 YMHOXKEHHUST BEKTOpa Ha YKCIIO B KOOPAMHATHOW (hopMe.

12. laliTe onpeneneHre CKaIIpHOTO MTPOU3BEACHUS JBYX BEKTOPOB.

13.IlepeuncnuTe CBONCTBA CKAJISPHOTO MPOU3BEACHUS.

14. 3anunmite KOOPAMHATHYIO (POPMY 3aIMCH CKAJISPHOTO MPOU3BEICHUS.

15. JlaiiTe onpeaeneHre BEKTOPHOTO MPOU3BEICHUS JBYX BEKTOPOB.

16. IlepeuncnuTe CBOHCTBA BEKTOPHOTO MPOU3BEACHUS ABYX BEKTOPOB.

17. 3anuuire KOOPAMHATHYIO (POPMY 3alKCH BEKTOPHOTO MPOU3BEICHUS.

18. JlaiiTe onpeaeneHre CMEIaHHOTO MPOU3BEACHUS, IEPEUUCIUTE €0 CBOMCTBA.

19. JlafiTe mOHSTHE TBOWHOTO BEKTOPHOTO ITPOU3BEACHHS TPEX BEKTOPOB.

20. B pemiennu Kakux 3a/1a4 UCIOIB3YETCS BEKTOPHOE MTPOU3BEACHHE?

21. HazoBuTe reoMeTpudecKuii, (PM3MIECKUI 1 MEXaHUIECKHIA CMBICT BEKTOPHOTO TIPOM3BEICHUS.
22. NuTepnperupyiite (Hamp. rpaguueckn) CMENIaHHOE ITPOU3BEIeHIE KaK CKAISIPHO-BEKTOPHOE.
23. Kak BbIpakaeTcs CMEIIaHHOE IIPOU3BEICHHE B KOOPAUHATHON (hopme?

24. B pelieHUN KaKuX 337124 UCIOIB3YETCS CMEIIaHHOE Mpou3BeneHue?

25. HazoBuTe reoMeTpUYECKU CMBICII CMELIAHHOTO MPOU3BEICHUS.

26. 3anmummMTe B BEKTOPHOH M KOOPAMHATHON (hOpMax yCIOBHE KOMIUTAHAPHOCTH BEKTOPOB.

3agaHus VI CAMOCTOSITEIbLHOM padoThI:

1. Haiitu ckansproe niponssenetue (3d - 25 )-(5a - 6) ), ecnn |d| = 4, ‘5‘ =6, a*b=r/3.
2. HaiiTi yroa Mexy BeKTOPaMHU GH |, €CIIH & = 3i + 4/ +5k, b =4i +5 —3k .

3. IIpu KaKoM m BEeKTOpEl G =mi + j U b =3i — 3 — 4k TepIeHIUKYIAPHBI.

4. HaifTu ckansipHOe IIPOU3BEICHNE BEKTOPOB 24 + 3b + 4C Y 5a + 6b + 7¢

cem [d]=1, [b|=2, [¢]=3, aAE:aAazéA*:g.

Tema 2: AHaTUTHYECKAS TeOMeTPHs HA IVIOCKOCTH

IInan

AddunHHas crcTeMa KOOPIUHAT MPOCTPAHCTBA.

[exaproBa cuctemMa KOOpaUHAT.

MerToz KOOpAUHAT Ha MIIOCKOCTH.

dopmyItel epexoia oT ogHON ad(GUHHON CUCTEMBI KOOPIUHAT K APYTOH.
Cucrema KOOpIUHAT MIOCKOCTH.

[Ipumeps! ApYyrux CUCTEM KOOPAMHAT Ha MIOCKOCTH U B IPOCTPAHCTBE.
Mertox KOOpAMHAT peIeHHs 3aaad.

Pacnionoxenue npsMoil OTHOCUTENBHO OCEN KOOPAMHAT, U HaYajla KOOpAUHAT.
. B3aumnoe pacnonoxkeHue IByX NpsSMBIX.

10 Mertpuueckue 3agaun. [Iydok npsmeix.

11.KpuBbie BToporo nopsaka. AnreOpandecKkue KpUBbIe.

12.Onnurnc. M'unep6ona. [Tapabona.

13.IlpuBeaeHue ypaBHEHUS! KpUBOW BTOPOTO MOPSAKA K KAHOHUUECKOMY BUY.
14. Knnaccudukanus KpuBBIX BTOPOTO MOPSIIKA.

DO N YA LN

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

Bomnpocs! A5l cAMOKOHTPOJIA:

IIpeoOpa3zoBaHKe NEKapPTOBBIX KOOPAMHAT B IIPOCTPAHCTBE.

dopmysl TpeoOpa3oBaHUM AT KOOPIUHAT.

CBoiicTBa IBUKEHUS IIIOCKOCTH.

CaoiicTBa mpeoOpa3oBaHus MOJO0HS.

CaoiicTBa mpeodpa3oBaHMs TOMOTETHH.

IIpoeKkTUBHBIE pENeEpBl.

TpexBEpIIMHHNK U €r0 CBOWCTBA.

IIpeoOpa3zoBaHus KOOPAUHAT B IPOEKTUBHOM IIPOCTPAHCTBE.

[MoHsTHE O YeTHIpEXBEPIINHHHKE.

10.CnoxHO€ OTHOIIEHUE YETBIPEX TOYEK

11.ITocTpoeHne ¢ TOMOLIBIO LIUPKYJISL U TUHEHKU.

12.Ca0XKHOCTH TISITOTO TTOCTyIaTa EBKimaa.

13.KakoBbl KaHOHWYECKHE YPaBHEHHS DIUINTICA, TUIIEPOOIIBI U TapadoIbI?
14.Yto Ha3bIBAIOT HOKYCaAMH, AUPEKTPUCAMH U 3KCLEHTPHUCUTETOM DILIMIICA, TUIIEPOOIIBI U Tapadobl?
15.KakoBBI TeOMETPHYECKIE CBOWCTBA DJUINTICA, THITEPOOITHI U TTapadoIThl?

XN RO~



16.YTo Ha3BIBAIOT aCUMIITOTAMH THIIEPOOJIBI?

17.1lpuBenure npuMepbl ypaBHEHUM JIMHUM B TIOJISIPHBIX KOOpAMHATAX.

18.Kakue reoMerpuueckie OOBEKTHI Ha IJIOCKOCTH MOXET OINMpPEICIsATh alredpandeckoe ypaBHEHHE BTOPOTO
MOPSAIKA OTHOCUTENIBHO X U y?

19.IlpuBeante mnpuMep anreOpanvdeckoro ypaBHEHUS BTOPOrO IOPSAKA, MHOXECTBO PELIEHHH KOTOPOIo
MpEJICTaBIIAET COOOH Mapy MepIeHUKYISIPHBIX TPSIMBbIX.

20.MoryT 11 $HoKycBl TUTIEPOOIIBI COBNIAAATE?

21.Yem aupekTpuca OTIANYAETCS OT OUCCEKTPUCHI?

22.V KaKuX KPUBBIX BTOPOTO MOPSIKA €CTh OCH (IIEHTP) CHMMETPHH?

3aganus IS CAMOCTOSITE/ILHOM padoThI:
1. JlaHbl 1Be cMeKHBIE cTOPOHBI KBagpara C (2; - 3) ulD (—4; 5) . Haiitu mutomaaps 3Toro ksaapara.

2. Haiitu ypaBHeHHE TIpSMOH, poxonsmei yepes Touku A(1, 2) u B(3, 4).

3. HaiitTi ypaBHeHHE NpsiMOit, ipoxosineit uepes Touky A(1, 2) nmeprneHaukyaspHo Bexktopy 7 (3, -1).

4. Hanwel Bepmmubl TpeyronsHuka A(0; 1), B(6; 5), C(12; -1). HaliTu ypaBHeHHE BBICOTHI, POBEIACHHOW W3
BepInHEI C.

CocraBuTh ypaBHEHHE dJuTHTICA, eciH ero Gokychl Fi(0; 0), F»(1; 1), Gonpmas och paBHa 2.

Haiitn ypaBHeHue rumepOoibl, BEpIIMHBI U (POKYCHl KOTOPOH HAaXOJATCS B COOTBETCTBYIOIIMX BEPIIUHAX H
2 2

(dhoxycax 3ruHIca Y + y? =1.

oW

7. CocTaBUTh ypaBHEHHE THIIEPOOJIBI, €CIIM €€ DKCIICHTPUCUTET paBeH 2, a (POKyChl coBmamaroT ¢ (hokycaMu
2 2

JIJIMIICA C YPAaBHEHHEM — + PARNYY
25 9

8. Ha mapabosie y* = 8X HaiiTu TOUKY, paCCTOSHUE KOTOPOIi OT UPEKTPUCKHI PABHO 4.

9. YpaBHeHHEe KPHBOU B MOJSPHOI cHCcTEMe KOOpAMHAT UMEET BUJ: © = . Haiitn ypaBHeHHE KpUBOM B

4—-5cosg
JIEKapTOBOM MPSIMOYTOJILHOM CUCTEME KOOPAHHAT, ONPEIEIIUT TUIl KPUBOW, HAUTH (POKYCHI U IKCIICHTPHCHUTET.
CxeMaTHIHO MTOCTPOUTEH KPUBYIO.

Tema 3: AHanuTHYECKAsA TeOMeTPHs B IPOCTPAaHCTBe

Ilnan

[TmockocTh 1 mpsiMasi B TPOCTPAHCTRBE.

YpaBHEHUS IOCKOCTH.

PacrnionoskeHne mI0CKOCTH OTHOCHTEIHHO 0Cel KOOPIWHAT, KOOPAHMHATHBIX IIOCKOCTEH M Hadaina KOOPAMHAT.
B3anmHoe pacnonoxeHue AByX U TpeX MIOCKOCTEH.

ITonympocrpancTBO. MeTpuueckue 3aaaun.

[Iy4oK U CBsI3Ka MIIOCKOCTEMH.

YpaBHEHUS NPSIMON B TPOCTPAHCTRE.

B3auMHoe pacmosiokeHue MpsSMBIX B MPOCTPAHCTBE. METpUUECKUE 3a1a4H O MPSIMBIX.
B3auMHoe pacrnonoxenue npsiMoil U MIOCKOCTH.

10. TToBepxHOCTH BTOPOTO TTOpsIKa. ANreOpandecKue MOBEPXHOCTH.

11.TToBepXxHOCTH BpalieHusI.

12.Meto ceueHus UcciaeI0BaHUs MOBEPXHOCTEH.

13.Omumnconn. I'nnep6onounst. [Tapadomonmabr.

14. 1wmHIpUYecKie 1 KOHMIECKHE ITOBEPXHOCTH.

15.IIpssmonuHeliHble 00pa3yrolue MOBEPXHOCTEH BTOPOToO MOpsiIKa.

16.Konunueckue ceueHus.

LN kL~

JIurepatypa: [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].

Bomnpoce! A5t cAMOKOHTPOJISA:

1. Kak ompeaensioTcss B aHaTUTHYECKOW TEOMETPUU JUHUU, MOBEPXHOCTH M JAPYTHE€ MHOXKECTBA TOUYEK?
[IpuBenuTe npuMepsl.

2. Kak MOXHO HaWTH TOUYKY TIepecedeHHs] IBYyX JIMHUN Ha IUIOCKOCTH, TPEX TIOBEPXHOCTEH, JHHAU WU

noBepxHoctu? [IpuBenure mpumepsl.

Uto Ha3BIBAIOT MOPSAKOM aNreOpandeckoi THHUH U anredpandeckoii mosepxHocTr? [IpuBenuTe npuMepsr.

Kak 3anmceIBaroTcs mapamMeTpudecKue ypaBHEHUS TIPSIMOT?

5. UTo Ha3bIBAIOT YIVIOBBIM KO3(Q(HUIIMEHTOM MPSIMON Ha IJIOCKOCTH M KaKOB €ro reOMETPHYECKUN CMBICI B
JIEKapTOBOM MPSIMOYTOJILHON CUCTEME KOOPAUHAT?

6. Kak 3anuchIBalOTCsS ypaBHEHUS IPSIMOM, MPOXOAALIEH Yepe3 IBE TOUKH, Ha IMIIOCKOCTU?

B



7. Kak BBIYMCIAIOTCS YIIIbI MEXTY JBYMsI IPSIMBIMU?

8. KakoBbl ycr1oBHs apayuIeIbHOCTH U NEPIEHIUKYISIPHOCTH ABYX HPSAMBIX Ha IMJIOCKOCTHU?

9. Uro Ha3BIBAIOT HANPABIISIOMIKM BEKTOPOM IPSIMOM M HAITPABIISIONIMMH BEKTOPAMHU TIOCKOCTH?

10.Kax 3anuchIBaroTCs MapaMeTpUUECKUe YpaBHEHMSI IJIOCKOCTH?

11.Kak 3anuchIBatoTCsl ypaBHEHUS MPSAMOIl, MPOXOASILIEH Yepe3 IBe TOUKH, B IPOCTPAHCTBE?

12.Kak 3anucsiBaeTcs ypaBHEHUE TUIOCKOCTH, IIPOXOISIIEH Yepe3 TPH 3aJaHHbIC TOTKHU?

13.Kax BBIYMCISAIOTCS YIJIBI MEXKAY IBYMS INTIOCKOCTSMH, MEXK/Y IJIOCKOCTBIO U MPSIMON?

14.KakoBBbI yCIOBUS MapajIeIbHOCTH U NEPHEHANKYIISIPHOCTH ABYX MPSIMBIX B IPOCTPAHCTBE, ABYX IUIOCKOCTEH,
TIPSIMOM | TIIIOCKOCTH?

15.HazoBuTe MOBEpXHOCTH BTOPOT'O MOPSIIKA U HAMIIUTE UX KAHOHUYECKHUE YPAaBHEHMS.

16.YTo Takoe uuiauHap?

17.Yem xapakTepHO ypaBHEHHE IIITUHAPA ¢ 00pa3yomiel mapaiensHOi KOOpAHHATOW ocr?

18.Ha kakyro OCOOCHHOCTH pACHOJOKEHUS ITOBEPXHOCTH OTHOCHUTEIHLHO CHCTEMBI KOOpDIAWHAT YKa3bIBacT
OTCYTCTBHE B YpaBHEHHH CBOOOAHOTO 4iieHa?

19.Kaxkue Bunsl runepboonnoB Ber 3HaeTe?

20.Kakwue Buapl mapaboIona0B BBl 3HaeTe?

3agaHus VI CAMOCTOSITEIbLHOM padoThI:
1. HaiiTi ypaBHEHHE TUIOCKOCTH, 3HasA, 4To Touka P (4; -3; 12) — ocHOBaHHWe MIEPIEHANKYISAPA, OMYIIEHHOTO U3
Hayaja KOOpJUHAT Ha 3Ty MIOCKOCTb.

2. Haiitn ypaBHEHHE MJIOCKOCTH, Mpoxoasauieid yepe3 ase Touku P(2; 0; -1) u Q(1; -1; 3) mnepneHAUKYIIpHO
wiockoctr 3x + 2y —z+5=0.
3. Haiitu ypaBHeHue npsmoi, mpoxonsamieit yepes Touku A(1, 2) u B(3, 4).
4. Haiitu ypaBHEHHE NPsSMOY C HANPaBJISTIONIMM BekTOpoM d (1, -1) 1 mpoxosiieit uepes Touky A(1, 2).
5. 3agano obmee ypaBHeHHe TipsmMoit X —y + 1 = 0. Haiitn ypaBHEeHHE 3TO# MpsMOH B OTpE3Kax.
6. Kaxyro IOBEpXHOCTb ONpeneser ypasHenne x° +2)° =3z +2x+8y+182-54=07?
x2 y2
7. VlccnenoBarh M IOCTPOMTH MOBEPXHOCTD, 33IaHHYI0 ypaBHEHHEM — ——— = —2Z
P 9q

8. Kaxyio moBepxHOCTh onpezenser ypasuenue 16y —9z° +32y+54z-209=07?

9. CocTaBUTh ypaBHEHHME KOHHYECKOW IMOBEPXHOCTH C BEPIIMHOW B Hayaje KOOPAMHAT M Hampasisrolien
xZ yZ
—2+—:1
a b
zZ=cC

10. Cocrasuts ypasrenue chepbl, paguyc KOTOpoii 7, a eHTp HaxoxuTcs B Touke C(—4,3,-5).

IIpumep keiic-3axanust A KOJUIEKTHBHOTO PelIEHUsI:
3anava. Jlanel koopauHathl BepiiuH mupaMuasl Ai(1; 0; 3), Ax(2; -1; 3), As(2; 1; 1), Au(1; 25 5).
I momzamaya. Haittu amuHy pedpa AjA,.
Il mongzanmaua. Haiitu yrom mexay pedpamu A A, u A As.
III mopzanaua. Haiitu yron mexay pedpom A A4 1 rpanbio AjAzAs.
IV nonzanaya. Haiftu mnowans rpanu A1 AAs.
V nonzanada. Haiitn 00beM mupaMusl.
VI noazanaya. Haiitu ypaBHeHne iiockocTu A AxAs.

Tema 4. IIpeodpa3oBaHus MJI0CKOCTH

Ilnan

I'pynna neuwxenuii. Teopema eIMHCTBEHHOCTHU.
JIBI>KeHMS IEpBOTO ¥ BTOPOTO POJIOB.

Knaccudukanus I1BUKEHUH 10 YHCITY HEMIOJBIKHBIX TOYCK.
IToarpynmnsl rpynis! JBUKEHUN.

PaBHOMEPHO pa3pBIBHBIE IPYIIIBI ABIKCHHUH.

['pymma npeoOpazoBanmii MOA00HS.

TeopemMa €TMHCTBEHHOCTH.

[IpeoOpazoBanus MOAOOHS IEPBOTO U BTOPOTO POIOB.

9. T'omoTeTus u ee CBONCTBA.

10.I'pynma agGuHHBIX Tpeodpa3oBaHMil TNIOCKOCTH.

11. AbdunnbIe IPEOOpa30BaHuUs IEPBOTO H BTOPOTO POJIOB.
12. ApdunHBIE TPpeoOpazoBaHusl B KOOPIUHATAX.

PN R DD =



13.Knaccuduxauns apguuHbIX TpeoOpa3oBaHUH 110 YUCTY HETIOIBM)KHBIX TOUYCK.
14.PoncTBeHHBIE TIPE0Opa30OBAHMS.
15.Tloarpymnmsl rpymnms! ah@UHHBIX TPeoOpa3oBaHUH.

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

Bomnpocsl aJis1 CAMOKOHTPOJIA:

e e Al

CBo¥icTBa IBWKEHHUS TIFIOCKOCTH.

CaoticTBa nmpeoOpa3oBaHus MOJ00HS.

CaoticTBa mpeoOpa3oBaHUs TOMOTETHH.

[IpeobpazoBanms KOOPAUHAT B IPOSKTUBHOM IIPOCTPAHCTRE.
[TonsTHe 0 YeThIpeXBEePIIMHHUKE.

C0’)KkHO€ OTHOILIEHUE YETBIPEX TOUEK

[TocTpoenue ¢ NOMOMIbIO HUPKYJIS U JTUHEUKU.

Yros Mexay BEKTOpaMu Ha OPUEHTUPOBAHHOM INIOCKOCTH.
[IpeoOpa3zoBanue NPSIMOYTOJIBHBIX CUCTEM KOOPHHAT.

3agaHus 11 CaMOCTOSITEILHOI padoThI:

1.
2.

SBnsiercst 11 A TUHEWHBIM peoOpa3oBaHueM. A X =X+x,; x, # 0.
Hatiti MaTpuily mTuHeiHOTO TpeoOpa3oBaHus, 3aIaHHOTO B BUJIE:

x'=x+y
y'=y+tz
z/=z+x

. 3ajaHo nMHEHOE TpeoOpa3oBaHre A, IEPEBOIAIIEE BEKTOP X B BEKTOP V W JMHENHOe mpeobpasoBanue B,

nepeBoIsiiiee BEKTOp V B BEKTOp . HaiiTu MaTpuily JTHHEHHOro mpeoOpa3oBanusi, IIEPEBOISIIETO BEKTOP X
B BEKTOP Z.

Tema 5. IlpeoOpazoBaHusl NPOCTPAHCTBA
IInan

NNk LD =

['pynmna adppuHHBIX TpeodpazoBaHMUil TPOCTPAHCTBA.
A¢dunHBIE TpeoOpa3oBaHMsl IEPBOIO U BTOPOTO POJIOB.
AddunHBIE TPEOOpazoBaHKs B KOOPIUHATAX.

['pynna aBu»keHuil mpoCTpaHCTBA.

JIBU>KEHHUS IIEpBOrO U BTOPOT'O POJAOB.

JIBm>xeHue B KOOpAUHATAX.

. I'pynma npeoOpa3oBanuii mogodus MpocTpaHCTBa.

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

Bomnpocsl AJisi CAMOKOHTPOJIA:

1.
2.
3.
4. B xakyro GuUrypy HepexoauT mpsmMas (TUTOCKOCTh) IPH TOBOPOTE TPOCTPAHCTBA BOKPYT MpsiMoii? OO0OCHYHTE

a

IIpeobpa3oBanue AEKapTOBBIX KOOPAWHAT B IPOCTPAHCTBE.
®opMynbl TpeoOpa3zoBaHuil I KOOPAHHAT.
Kakoe mpeoOpa3oBaHue NpOCTPAaHCTBA HA3BIBAETCS IOBOPOTOM MPOCTPAHCTBA BOKPYT MPSIMOiT?

CBOHM OTBET.

. UTo MOXHO CKa3zaThb O B3aMMHOM PAaCIoIOKCHUN HpHMOﬁ n ec 06pa3a IIpu MMOBOPOTE MPOCTPAHCTBA BOKPYT

nIaHHo# mpsMoii? OTBeT 000CHOBATH.

UTo MOXKET CIIy)XKUTh 00pa30M CepeIHHbI OTpe3Ka MPH MOBOPOTE MPOCTPAHCTBA BOKPYT MPAMOii?

B kakyio ¢urypy mOpu TMOBOpOTE€ MPOCTPAHCTBA BOKPYI MpsMOH mpeoOpasyeTcs OTpe3oK; Jyd;
nonyrtockocts? OTBET 00OCHYHTE.

HmeeT 111 MOBOPOT MPOCTPAHCTBA BOKPYT MPSMOM WHBApHAHTHBIE TIPSMbIE; HHBAPHAHTHBIE TUIOCKOCTH?

3agaHus 1)1 CAMOCTOAITEILHO PadoThI:

1.

2.

HaliTi xapakrepucTHYeCKHe YKciia B COOCTBEHHBIC BEKTOPBI TMHEHHOTO MTPe0Opa30BaHus ¢ MaTpUIICH

“TY

Haiitu XapaKTECPUCTUUCCKUC YHCJIa U COOCTBEHHBIE BCKTOPLI JIMHEHHOTO HpeO6paSOBaHI/I$l C ManI/IHeI‘/'I



6 —4
a-(5 1)
HaiiT XapakTepuCTHYECKHE YHCIa M COOCTBEHHBIC BEKTOPHI JIMHEHHOro mpeoOpa3oBaHHs A, Marpuia
1 1 3
JIMHEHHOro nmpeobpazoBanus A= | 1 5 1
3 1 1
HaiiTn xapakTeprcTHYeCKHe 4YhCiIa U COOCTBEHHBIC BEKTOPBI JIMHEHHOro mpeobpasoBaHus A, MaTpHIa
-3 -2 -4
JHMHEHHOTo mpeodpa3oBanus A = | 2 1 2
1 1 2

Tema 6. AppunHoe u eBKJINI0BO N-MepPHbIE MPOCTPAHCTBA
IInan

NN AE BN =

Cucrema akcuom Beitns n-meprOTo ahGuUHHOTO MPOCTPAHCTBA.

k-rutockocTh. CBolicTBa K-IITOCKOCTEH.

AddunHas cucTemMa KOOPAUHAT N-MEepHOTO ad(UHHOTO MPOCTPAHCTBA, POCTEHIIINE 3aqauH.

YpaBHeHus k-mmockocTy.

I'pynma addpuHHBIX TpeobpazoBaHmii n-MepHOTO ad(GUHHOTO TPOCTPAHCTBA.

EBKMI0BO N-MepHOE MPOCTPAHCTBO.

CB3b aKCHOM IIKOJBHOTO Kypca TE€OMETPUHM M CHCTEMbl akcuoM Belins TpexMepHOTO eBKIIMOBa
MPOCTPAHCTBA.

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

BOl'lpOCbI AJIsl CAMOKOHTPOJISA:

PN R DD =

BekropHoe n-MepHOE IPOCTPAHCTBO.

Jluneitabie n 6unuHeitHbIe popMmel. [lomoxuTeNEHO OnpeeieHHbIe OUTMHEWHBIE (DOPMEL.
EBKIHMI0BO BEKTOPHOE N-MEPHOE MPOCTPAHCTRO.

AdduHHOE N-MEpHOE TPOCTPAHCTBO.

k-mepHsbie mockocTu. Pasnuunble criocoOsl 3aganust.

lNuneprniockocTu u npsimbie ipoctpancTBa A n . durypei B A n .

[IpeobOpazoranue ahpGuHHOrO N-MepHOTrO pocTpancTea. ['pyrina appuHHBIX TPeOOpa3OBaHUIA.
EBKMI0BO N-MepHOE MPOCTPAHCTBO.

3agaHus 1 cCaMOCTOSITEIbHOI padoThI:

1.

[ycte B 4-X MepHOM TpocTpancTBe g4 naHa  3-IUIOCKOCTB 7T3=(A, W3), A(l,—1,0,2),

TNOANPOCTPAHCTBO /3 MPOCTPAHCTBA MEPEHOCOB 3aaHO CBOMM Gasucom: 17, (1, -1,2, 0), m, (0,1, 0, 1)

m, (0, 0,1, 1) . Hanucats mapameTpuyeckue ypaBHeHUs 73 .

. Jokazate, uro touku A,B,C npunamiexar onHoi mnpamoii: A (2, 1,-2, 0) , B (1, -3,-3, 1) ,

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

. Janbl nBe Toukn A (1, 3,-1, 2) u B (—1, -2,1, 3) . Haiiti KoOpMHAaThI TOUEK MepeceueHus npsamMoii AB ¢

KOOpAMHATHBIMU T'HIIEPILTIOCKOCTAMMU.
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