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AHHOTanus padoyeil MPOrpaMMbl JUCHUIJINHBI.
JucnurinHa «AHAJUTHYECKAS] TeOMeTPHUsl M JIHHeHHAasl aJiredpay BXOAUT B 00s3aTEIbHYIO
gacTh 00pa30oBaTeNIbHOM MporpamMmbl fakajaBpuaTa no HanpasieHuto 11.03.04 — JnekTpoHuka
U HAHOJJIEKTPOHHUKA. JlucuuiinHa peanusyercs Ha pusndeckoM (akyibTere Kadempoit
muddepeHIMaNbHbIX ypaBHEHUH U (YHKIIMOHAIBHOTO aHAU3a.
Conepkanue AUCIHUIUIMHBI OXBATHIBAET KPYT BOIMPOCOB, CBSA3aHHBIX C TE€OMETpHUEH U anreOpoil u
NPUMEHSIOTCS B THJIPOJMHAMUKE, B TEOPUU YIPYroCTH, DIEKTPOTEXHHKE U T.A. JHCHUIUIHHY
«AHaTUTHYECKass TEOMETpHsl M JIMHEHHas anreOpay HEeoOXOAMMO H3YUUTh JJIs HMCCICIOBaHUS
BOIIPOCOB CBSI3aHHBIX C METO/IaMU MaTeMaTHUECKON (PU3UKHU.

JuctumimHa HameneHa Ha GOpMHUPOBAHKE CISAYIONIEH KOMIICTCHIIMY BBITYCKHUKA:
— Cnocoben ucnonb306ams NOLONCEHUsl, 3AKOHbL U MEeMOObl €CMECmEEHHbIX HAVK U MAMEeMamuKy OJisl
PpeueHUs 3a0ay UHICEHEePHOU OesmelbHOCmU

(OIIK-1).

O0beM IHUCUMIUIMHBL 3 3a4eTHBIX €auHHIl, B ToM uucie B 108 akameMuyeckux yacax 1o
BUJIaM Y4YCOHBIX 3aHATUN

YyeOHble 3aHATHS dopma
B TOM YHCJIE: MIPOMEXKYTOUHOMI
§ KonrtakTHas pabota oOy4daromuxcs ¢ npenogasatenem | CPC, B aTTecTaluu
S o W3 HUX TOM (3auer,
S 0 g Jlexn | JIaGopar | ITpaktuu | KCP | komcyns | uucie | anddepeHumposa
& 2 uu OpHBbIE €CKHe Taluu 3a4eT HHBIN 3a4er,
3aHATUSL | 3aHATHS 9K3aMeH
2 108 | 32 16 - 16 - - 76 DK3aMeH

1. Ilen ocBOEHMS TUCHMILIUHBI.

Lensamu ocBOEHUS AUCUUIIIMHBI aHATUTUYECKON Tr€OMETPUU U JIMHEWHOM anreOpsl sBIsSETCS
U3y4eHHE CTYJCHTaMU MPOCTPAHCTBEHHBIX OOBEKTOB (TOUKH, MPSIMBbIE, IIIOCKOCTH, (GUTYpPHI, TENIA U
T.J.) C IIOMOIIBI0 METOJa KOOPJIMHAT, UCIIONb3Yys anmnapar ajiredpsl, a TakkKe W3ydeHHe JTUHEHHBIX
IPOCTPAHCTB, JIMHEHHBIX OTOOpaXXeHUH, TMHEWHBIX, OMIIMHEMHBIX U KBaJPAaTUYHBIX (HOpM, TEOPHU
MaTpHl, CHUCTEM JIMHEWHBIX YpPAaBHEHWH, BBIYHMCIICHHE OINPEICIUTENIEH, TEOPUM MHOTOYJIEHOB,
HaXO0XXJIeHHE COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HAUCHHM, KAHOHWYECKHH BHJ MaTpHll, U
elle CTYJAEHTHI IOJKHBI YCBOUTH MOHATHS, OTHOCSIIMECS K KPUBBIM U ITIOBEPXHOCTAM 2-TO MOPSIIKA.

2.Mecrto qucuumimHbl B crpykrype OIIOII 6akanaBpuara.

JuctuninHa «AHaTUTHYECKas TeOMEeTpHsl M JIMHEeHHas anrebpa» BXOAUT B 00S3aTENbHYIO
4acTh 00pa3oBaTeIbHON MTPOrpaMMbl OakanaBpuara, 1mo Hanpasieanio 11.03.04 — JnekTpoHuka u
HAHO03JIEKTPOHMKA.

AHamnTnyeckas TCOMETpUA U JIMHEWHAsS anre6pa ABJIACTCA OJHWM M3 HadaJIbHBIX Pa3iCjiOB
COBpeMeHHOI\/’I MaTE€MaTUKM W HUTpa€T BaAXHYHO POJIb B OCO3HAHHOM OCBOCHHHU APYTHUX
MaTEeMATHYECKUX U MPHUKIATHBIX JUCIHUILTUH, T.K. METOAbl aHATUTUYECKON T€OMETPUU U JIMHEHHOU
am"e6pLI HaxoJdT CaMO€ MIMPOKOEC MPHMMECHCHUE BO MHOI'MX HayKax, Ha HepBBII\/'I B3rJjis11, BECbMa
OTJAJICHHBIX OT MaTeMaTUKU. DTa TUCHMIUIMHBI BMECTE ¢ MaTeMaTHYECKUM aHAU30M, TeopHen
q)yHKLIHI/I KOMIIJICKCHOT'O U HeﬁCTBHTeHBHOFO MEPEMEHHOTO ABJIAIOTCA q)YH)IaMeHTOM, Ha KOTOpOM
CTPOUTCS BCSI MaTeMaTU4eCKasl HayKa.
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3. KomnereHun BHINYCKHUKOB, MHIUKATOPHI UX JIOCTHKEHUS U IUIAHUPYeMble
pe3yabTaThbl 00y4eHu st

Kon n Kox n HaumeHnoBanue IlnanupyemMble pe3yJibTaThl IIpouenypa ycBoeHust
HAMMEHOBAaHUE | MHAUKATOPA J0CTUKEHUS o0yueHust
KOMIIeTEeHIIUH KOMIIeTeHIIUHN
u3 OIIOII
OIIK-1. OIIK-1.1. 3naem: VYcTHbIl onpoc.
Cnocoben Ananuzupyem u - puzuxo-mamemamuyeckuil KomnokBuym.
UCNONIL306AMb o0bpabamuvleaem HAYYHO- annapam, HeoOX00uMblll 015
NOJIOJCEHUS, MexXHUYecKyIo uHghopmayuro | pewieHus 3a0a4
3aKOHbI U N0 ecmecmeeHHbIM HAYKaM U | NpogecCcUOHATbHOU
Memoovl Mamemamuxe OJis peulenus oesmenbHOCU
eCmeCcmeeHHbIX | NOCMABIEeHHOU UHdceHepHoll | Ymeem:
HayK u 3a0auu - BbIAGIAMD
Mamemamuxu ecmecmeeHHOHAYUHYIO CYUWHOCTb
0J15 peulerus npooaem, 8O3HUKAIOWUX 8 X00e
3a0ay npogeccuonanvHol
UHIICEHEPHOT 0esamenbHOCmU, AHATUUPOBAMb U
OdesimenvbHoCmu obpabamuvleams

COOMBEeMCMBYIOWYI0 HAY4HO-
MeXHU4eCcKyIo Tumepamypy ¢
VUemom 3apybedcHo2o onvlma
Bnaoeem:

- HABLIKAMU KPUMUYECKO20
AHANU3A HAYYHO-MEXHUYECKOU
aumepamypul 8 cghepe
npogeccuonanvHoll
oesamelbHOCmu

OIIK-1.2.

Hcnonvzyem nonoosicenus,
3aKOHbL U MEmoObl
ecmecmeeHHbIX HAYK U
mMamemamuxy OJisl peuleHus
NOCMABAEHHOU UHIICEHEPHOU
3a0aqu

3uaem:

- OCHOBHbLE 3aKOHbL
ecmecmeeHHOHAYYHbIX
OUCYUNTIUH 8 NPOGheC-CUOHATbHOU
desimenbHOCIU

Ymeem:

- NpUMeHAmMb huuyecKue 3aKOHbl
u Mmamemamuyeckue Memoovl O
peutenus 3a0a4 meopemuyecKo2o
U NPUKIAOHO20 Xapaxkmepa
Bnaoeem:

- HABLIKAMU HAXOOUNDb U
KpUmMu4ecKu aHatu3uposanms
ungopmayuro, HeobX00UMy0 01
peuieHust NOCMABIeHHOU 3a0ayll.

4. O0beM, CTPYKTYPA U COAepKaAHMEe JUCHHUIIIIMHbI.
4.1. O0beM TUCHHMILIMHDBI COCTABJsAET 3 3aUeTHLIX eqnHul, 108 akageMHu4eCKHX 4acoB.

4.2. CTpyKTYypa M coiep:KaHue IUCIUTIINHbI

OO61mast TpyA0€MKOCTh JUCIUIIINHBI COCTaBIAET 3 3aueTHBIX enuHuI] 108 gacos.

Ne Pa3znen nucuunimHbI Cem | Beero Buabl yyeoHoit % - Dopmbl
padoThl, BKIKOYas % ¢ TeKyUL.KOHTP.
|
cam.pad. cTya-B U ycneB-TH.
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TPyAOeMK. (B 4ac.)

JICK.

np.

3aH.

caM.
pao.

dopma
NMPOMEKYT.
aTTrecTanuu

Monyas |. [Ipocreiiue 3anaun
aHaJIUTUY. FeOMETpUU. BekTOpsI.
Martpulbl ¥ OnpeaeauTeNnu.

Cucrema JIMHEHHBIX YPABHEHU.

Paznen 1. Ilpocreiimue 3anaun
AHAIUTUYECKOU FEOMETPHH.
Bexkropsl. MaTtpuus! 1
onpeznenureny. Cucrema
JIMHEHHBIX YPABHEHUM.

36

23

Bexkropsl. CkansipHoe, BEKTOpHOE
Y CMENIaHHOE MPON3BEICHUS
BEKTOPOB U UX MPHUIIOKEHUS.

KOHTP.].

Martpulbl ¥ OnpeaeauTeNnu.
Jle¥cTBus HaJ HUMHU, CBOMCTBA.

CucremMa JIMHEWHBIX YpPaBHEHUH.
Meron I'aycca. IIpaBuio
Kpamepa.

KOHTP.p.

Panr marpuuel. Teopema
Kponekepa- Kanemiu.

Mopnyas |l. IIpsimMast 1 JIOCKOCTb.

Kpusbie BToporo nopsiaka.
MHorousIeHbl U KBaJPAaTUYHbIE

dbopmu.

Paznen 2. Ilpsimast ¥ I0CKOCTb.
KpuBble BTOpOro nopsiaka.

36

11

17

KOHTP.p.

VYpaBHenue npsimoil. Paccrosiaue
OT TOYKH JI0 NPSIMOM.

YpaBHEHUE MIOCKOCTH. YTOJ
MEXAY NPSIMOM U TJIOCKOCTBIO.
PaccTosiHME OT TOYKM 10 IPSIMOM.

KOHTP.p.

Onnunc, runepbona, napadosia u
UX CBOMCTBA.

AnroputMm EBxinpa. Cxema
I'opuepa. Teopema besy.

KOHTP.]p.

KBanpatuunbie popmsl.
Kanonnueckuii Buz1. Meron
Jlarpana. Kpurepuit
CunbBectpa.

KOHTP.p.

Monayas lll. IIpomexyTounbiii
KOHTPOJIb

ITonroTroBka U caaya PK3aMeHa

36

UTOoro

108

16

16

40+36

4.3. Conep:kanue THCIUIIHHBI, CTPYKTYPUPOBAHHOE 10 TeMaM (pa3aejiam).

4.3.1. Cooeporcanue 1eKyUOHHBIX 3AHAMUL RO OUCYUNIUHE.




Monyas |. IIpocmeniuwue 3a0auu ananumuueckoii zeomempuu. Bekmopuol. Mampuuywst u
onpedenumenu . Cucmembul TUHEUHBIX YPAGHEHU.

Tema 1. BBemenue: mpenMeT W 3aqadyd aHATUTHYECKOH reomeTpun. AddunHHAs cucrema
koopauHat B Ez u Es. [IpssMoyrosnpHas qexkapToBa cucTeMa KOOpAWHAT KaK YacTHBIN ciydaid oO0Ie
ad(HUHHON cHCTEMBI KOOPIUHAT.

[Ipocreiimne 3a1aun aHATUTUYECKON T€OMETPUU:

1) paccrostHre MeX Ay TOUKaMU; 2) JeJIEHUE OTPe3Ka B JaHHOM OTHOLIEHUH; 3) IJIOLIAdb
TPEYrOJIbHUKA.

[TonsipHast cucreMa KOOPJAMHAT HA IIJIOCKOCTH, LWJIMHApPUYECKas M cQepuueckas CUCTEMBbI
KOOPJMHAT U CBS3b C JEKAPTOBOU IPSAMOYTOJIbHOM.

Tema 2. BekTopbl. Cii0keHHE BEKTOPOB. ¥ MHOKEHHE BEKTOpa Ha uncio. [lonarre nuHenHon
3aBUCUMOCTH BEKTOPOB. basuc. TeopeMa O €IMHCTBEHHOCTH DPA3JI0KEHUsS BEKTOpa IO JaHHOMY
6a3ucy. Koopaunats! Bekropa. CkalsipHOE IPOM3BEIEHUE BEKTOPOB U €ro CBOMCTBA. BekTopHOE
IIPOU3BE/ICHNE BEKTOPOB U €ro cBoicTBa. CMEIIaHHOE MPOU3BEACHUE BEKTOPOB M €r0 CBOWCTBA.
JIBOMHOE BEKTOPHOE MPOU3BEACHUE BEKTOPOB.

Tema 3. Matpuisl 1 ACUCTBUS HaJl HUMH, CBoiicTBa. Ompenenutenu 2-ro u 3-ro, N-TO
nopsaka. Onpeaenurensb TPEyroJibHOW MaTpullbl M MaTpuliel Banaepmonaa. O6patHas MaTpuua.

Tema 4. Cucremsl 1MHEWHbIX ypaBHeHUM. Meton 'aycca u npasuino Kpamepa. OgHopoHble
cuctemsl. Panr matpunsl. Teopema Kponekepa-Kanemn.

Mopnyas |l. Ilpamas u nnockocmes. Kpusvie 2-20 npsaoka.

Tema 1. llpamas nuHuMA Ha IIockoctdu. KaHoHMYeckoe M INapaMeTpUYECKUE YpaBHEHMS
NpsAMON. YpaBHEHHUE MPSAMOW, MPOXOMALIEH 4Yepe3 JAHHYI0 TOUYKY MEPIECHAMKYJSIPHO AAHHOMY
BekTopy. OOl1ee ypaBHEHHE IPSIMOI U €ro hcciael0BaHue. Y paBHEHUE NPSMOH, MPOXoAsIIei uepes
JB€ JIAHHBIC TOYKH. VYpaBHeHue mnpsMoil “B oTpe3kax’. YpaBHEHHE MpPSAMOM C YIJIOBBIM
ko3pduureHToM.  Yroam  Mexay  JAByMs  OpSAMbIMH.  YCIOBUS — HApajIeIbHOCTH U
NEePIEHINKYIIPHOCTH IBYX NpAMbIX. HopMmanbHOE ypaBHEHHE IJIOCKOCTH W MPHUBEICHHE OOIIETO
YPaBHEHHUs K HOPMAJIbHOMY BUAY. PaccTosiHue OT TOUKM O MPSAMOMN Ha INIOCKOCTH. ITydok nmpsMBbIX.

[InockocTh. YpaBHEHHE MIIOCKOCTH MPOXOJAIIEH depe3 AaHHY Touky. OOliee ypaBHEHHE
wiockoctd. MccnenoBanue oOmero ypaBHEHHUs IUIOCKOCTH. Ilapamerpuueckue ypaBHEHUS
IJIOCKOCTH. Y PAaBHEHUE INIOCKOCTH MPOXOALIEH Yepe3 TPU JTaHHbBIE TOUYKU. Y paBHEHHE IIOCKOCTH
“B oTpe3kax”. YcIlIOBUS NapauIeIbHOCTH, NEPIEHANKYISIPHOCTH U COBIAJEHUS ABYX IUIOCKOCTEH.
HopmanbHoe ypaBHEHHE MJIOCKOCTH U TNPUBEJACHHE OOILIEro ypaBHEHHS K HOPMallbHOMY BUIY.
PaccTosgnue ot touku 10 muockocTH. Ilydok minockocreil. Cesizka miockocteid. KanoHnueckoe u
napamMeTpudeckue ypaBHeHus npsMol B Es. IIpsmas xak nuHuUS nepecedeHus ABYX IUIOCKOCTEH.
VYcnoBus napamieabHOCTH U MEPIEHANKYISIPHOCTH ABYX NpsAMBbIX B Es. Ilpsimas u nnockocts B Es.
Touka nepecedeHus: NPsMOW M IUIOCKOCTU. Y CIOBUS NApPAIEIbHOCTH, NEPIEHAUKYIIPHOCTH H
IIPUHAUIEKHOCTH NPSIMOM M IUIOCKOCTH. YTOJ MEXAY NPAMON M IUIOCKOCTBIO. YTOJI MEXKAY
IJIOCKOCTSAMU. PaccTostHue ot Touku A0 npsaMon B Ez. Pacctosnue mexay nByms npssMsIMH B Es.

Tema 2. OKpyXHOCTb. JJUIAIIC, BBIBOJ KAHOHUYECKOI'O YpPaBHEHHA. OKCIEHTPUCUTET H
JTUPEKTPUCHI dJutnIca. BeipaxkeHue (GokalbHBIX palycoB depe3 sKcieHTpucuteT. KacarenpHas K
muncy. ONTHYECKOE CBOWCTBO 3JUIMIICA.

l'unep6ona. BbiBon KaHOHMYECKOrO YpaBHEHMs. ACHUMNOTOTHI THnepOoibl. BripaxkeHue
(oKaTbHBIX PaMyCcOB rUIEPOOIIBI yepe3 IKCIEHTPUCUTET. ONTHUYECKOe CBOWCTBO THIIEPOOIIBI.

[TapaGona. BeiBojg kaHoHuueckoro ypaBHeHus. KacarenpHas k mapabose. Onrtuueckoe
CBOWCTBO MapaboJIbl. YpaBHEHUS AUAMETPOB AIUTUIICA, TUIIEPOOJIBI M TAapadoIIbl.

[IpeoOpa3oBanue cucTeMbl KOOpIMHAT Ha IUIOocKOCTH. IIpeoOpazoBaHue mapamienbHOro
IepeHoca 1 OBOPOT CUCTEMBI BOKPYT Hayajaa KOOpANHAT.

Tema 3. MuorouneHsl W jedictBus Haax HuMU. Jlenenme c¢ ocratkom. HOJI, amropurm
EBkmuna. Teopema besy u cxema ['opaepa. ®opmynsl Buera, popmyna Jlarpanxa. Paznoxenue Ha
JUHEHHbIE MHOXHUTENU TMPaBWIbHOM paluoHadbHOW ApoOu. CUMMETpUYECKHE MHOTOWIEHBI.
CreneHHble CyMMBI.



Tema 4. JluneiitHple TpeoOpa3oBaHWs HEW3BECTHBIX. KBampatuuHas ¢opmMa u ee paHr.
Kanonnueckuii u HopManbHbI BuA. Meroxn Jlarpanka NpUBEAEHHS K KAaHOHMYECKOMY BHY.
3HaKooMpeeIeHHOCTh KBaapaTuaHoi (hopmel. Kpurepuii CunibecTtpa.

Tema 5. KaHOHMYECKHE YypaBHEHUS IIOBEpXHOCTEHl BTOporo mnopsaka. IloBepxHocTu
BpamieHusi.  TpexocHelid  dmumncous.  OAHONMONOCTHBIA — THIEPOOJIOU],  JIBYXIOJIOCTHBINA
runepOonona. DmmunTruueckuid napadonousn. ['mnepOonudeckuit mapabdonoua. LlunmmHapuueckue
MOBEPXHOCTH. [Ipsmonuueiinble  oOpasyroiue OJIHOTIOJIOCTHOTO  rumepbojonga U
TUIEepOOINYECKOTo mapadoaoua.

4.3.1. Cooeprcanue npakmuyecKux 3aHAmMUIL o OUCYUNIUHE.

3anstue 1. [IpsmoyronpHbie U adPUHHBIE KOOPAMHATHI TOYEK HA IJIOCKOCTU. PaccTosiHue Mexny
JBYMs1 TOUKaMU Ha IJIOCKOCTH. [[enenue orpes3ka B JaHHOM OoTHoueHuH. [nomane TpeyronbHuka.
3anstue 2. Bextopel. [lefictBus Haa BekTopamu. CKalsipHOE MPOU3BEJeHUE BEKTOPOB. BektopHoe
IIPOU3BEJICHNE, CMELIAHHOE ITPOU3BEIECHUE BEKTOPOB.

3anstue 3. IlpsimMasg nuHUsA Ha IUIOCKOCTU. PaccrosiHue OT TOYKM A0 HpsAMOM. YToil MexIy
npsIMbIMU. PaccTostHuEe MEX Iy IPSIMBIMH.

3anstue 4. [Inockocts. CocTaBieHUEe YpaBHEHHUSI INIOCKOCTH IO Pa3IMYHbIM

e€ 3a71aHusAM. Y paBHEHHE NIPSIMOM B IIPOCTPAHCTBE.

3anstue 5. Kanonnueckue ypaBHeHus diuinnca. KaHonnyeckue ypaBHeHHs TUIepOOIIbI U
napaboJibl.

3anstue 6. Marpuiibl U 1eUCTBUS HAJl HUMH, cBoMcTBa. Onpenenurenu 2-ro U 3-ro, N-To MopsiaKa.
Onpenenurens TPEyroibHON MaTpUIlbl U MaTpullel Bannepmonga. O6paTtHas MaTpula.

3anarue 7. CucreMsl JUHEHHBIX ypaBHeHHH. Merton I'aycca u mpasuno Kpamepa. OnHoponHbie
cuctemsl. Panr matpunsl. Teopema Kponekepa-Kanemnm.

3anstue 8. MHorowiensl u nerictBus Haa HUMHU. Jlenenue ¢ ocratkom. HOJl, anropurm EBknmnaa.
Teopema be3y u cxema ['opHepa.

3anstue 9. JluHeliHble mpeoOpa3oBaHus Heu3BecTHBIX. KBaapatuunas ¢opma U ee paHr.
KaHonnueckuii u HopManbHbeld BuA. Merton Jlarpanka NpuBeAcHHMs K KaHOHMYECKOMY BUY.

3HaKooIpeIeNIeHHOCTh KBaapaTuyHoi ¢popmbl. Kputepuit CunbBectpa.

5. O0pa3oBaTe/IbHbIe TEXHOJIOTHH.
B xone ocBoeHMs NUCHUIUIMHBI IPeycMaTpUBaeTCs IPUMEHEHHE CIIEeIYIOIINX aKTUBHBIX

METO/I0B 00y4eHUs

1. BoinonHeHue NpakTUYECKUX 3a/1aHUM C 3JIEMEHTAMU UCCIIeI0OBaHUS.

2. OTt4eTHBIE 3aHATHA IO pPa3/ieiaM.

3. BrmonHeHHe cTyIeHTaMHU WHAWBUIYAIbHOW UCCIIE0BATEIBLCKONW PA0OTHI IO aHAITU3Y

3aJJaHHi C TIOMCKOM M BBIOOPOM METOJ]a UX PELICHHUS.
4. Pa300p KOHKPETHBIX 3aJaHUIl.
5. Kpyrusie cTomsl.

6. YueOHO-MeTOANYeCKOE o0ecTieYeHre CAMOCTOSITE/IbHOM PadoThI CTYICHTOB.
1. IToaroToBKa K MPakTUYECKUM 3aHSATHSIM.
2. Pemenue 3amau.



3. IloaroroBka K KOJUJIOKBUYMY.
4. IToaroToBKa K KOHTPOJILHOH padoTe.
5. IloaroroBka K 3K3aMeHy.

Pa3nennl H TEMbI
CaAMOCTOATEJIBHOIO U3YyYCHUHA

A

Buabl u conep:xkanue caMoOCTOATEILHOM
padoThI

Jlureparypa

Pazoen 1. Ilpocmeituwue 3a0auu
ananumuueckou ceomempuu. Bexmoput
. Ilpaman u nnockocmo.

Mampuuwvt u onpedenumenu. Cucmemul
JIUHEUHBIX YPAGHEHUU.

Tema 1. 3amaun aHATUTHUECKOH
TCOMETPHH.

Jlokiiaiel Ha TeMy:
1. Kinaccuueckue Teopemsl IIIAHUMETPHH.
2.YT0J1,pacCTOSHUE, TUIOIAMb.

[1], [7]

Tema 2. BekTopsl 1 X CBOMCTBA.

Jokaasl HA TEMY:
1.00BeMBbI TEI.

[3], [6]

Tema 3. IIpsiMasi U TIOCKOCTb.

Jlokiiaipl Ha TeMy:
1. Yron mexy npsiMOii U MIOCKOCTBIO,
MEKTY IPSIMBIMH, MEXAY IUIOCKOCTSIMH.

[2], [4]

Tema 4. MaTpulibl ¥ ONPEACIIUTEIIH.

Joxian Ha Temy:
1.MeTo/b1 BHIYUCIICHHS OTIPEeIUTENeH
N-ro nopsiaxa.

[4], [6]

Pazoen 2. Kpuevie emopozo
nopaoka.  Iloeepxnocmu  emopozo
nopsoka.

Tema 1. KpuBsie BTOporo nopsjka.

Jlokiiaipl Ha TeMy:

1.ITpuBeneHne KPUBBIX BTOPOTO MOPSIIKA
K KAHOHNUYCCKOMY BHU Y.

2. UccnenoBanue 00111ero ypaBHEHUS
KPHUBBIX BTOPOT'O MOPSIAKA.

[2], [7]

Tema 2. IIoBepXHOCTH BTOPOIO NOPSIKA.

Joxnaasl Ha TEMY:

1.IlpuBenenne MOBEPXHOCTENH BTOPOTO
MOPsIIKa K KAHOHUYECKOMY BUY.

2. HccrienoBanue MOBEPXHOCTEH BTOPOTO
MOpsIIKA.

[2], [6]

Tema 3.Cedenust moBepXHOCTENW BTOPOTO
Hopsi/IKA.

Jlokiiaipl Ha TeMy:

1.Konnueckue cedeHus..

2.00pa3yromue MoBEpXHOCTEH BTOPOTO
HOpsITIKA.

[5], [7]

Pa3zoen 3. Muozounenvl u KomniaexkcHoie
yucna. Keaopamuunsie popmoi.

Joxian Ha Temy:

1. KoMnaekcHBIE YHCIa U UX
MIPUITOKEHUS.

2.KaHoHuveckuii BUJI KBaAPaTUYHOMN

(bopMBI.

[4], [5], [6]

7. ®OHJ OLIEHOYHBIX CpeacCTB, AJHA NPOBCACHUA TEKYIIEIro KOHTPOJISA YCI€BA€MOCTH,
HpOME)KyTO‘IHOﬁ aTTeCTAlluM 110 UTOraM OCBOCHUSA JUCHUIIJIUHBI.

7.2. TunoBble KOHTPOJILHBIE 32/ IaHUS

KOHTpOJII)HO-I/I3MepI/ITe.]H)Hble MaTepHaJbl
BapuaHmbl KOHMPOJIbHbLX pa60m No AHATUMUYECKOU ceomenmpuu.
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1)
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4)

5)

6)

1)
2)
3)
4)

5)

1 sapuaum.
B tpeyronsuuke ABC nanbl bl ero ctopod BC =5, CA =6, AB = 7. Haiinure ckanspHoe

npoussenenue sektopos AB u BC'.
Jlamsl mBa BekTopa: d = {11, 10, 2} u b = {4, 0, 3}. Haiitu Bextop C mmmHbI 1,
TepIeHIMKYIIAPHEIA K BekTopaM d 1 D M HanmpaneHHbI Tak, 4TOGH! YHOpSIOYEHHAsS TPOIKA

BeKTOpOB d, 0, C ¥MMena MoT0KHTENbHYIO OPHEHTALIHIO.
Hanbl ypaBHenus: 3x—2y+1=0, x—y+1=0 aByX cTOpoH TpeyroipHuUKa U ypaBHeHue 2x—y—1=0
MeJMaHbl, BBIXOJSIICH U3 BEPIIMHBI, HE Jiexkalleld Ha nepBoi ctopoHe. COCTaBUTh ypaBHEHUE
TPETbEU CTOPOHBI TPEYTOJIbHUKA.
CocTaBuTh ypaBHEHHUE TJIOCKOCTH, IMTPOXOISIICH Yepe3 och Oy U paBHOYAAIEHHON OT TOYEK (2,
7,3)u(-1,1,0).
B nyuke, omnpeaensemoMm 1uiockocTsMu  2x+y—3z=0 wu 5x+5y-4z+3=0, HalTH 1B
HEePICHAMKYIISIPHBIC IPYT IPYTy TUIOCKOCTH, U3 KOTOPBIX OJ{HA MPOXOIUT Yepe3 Touky Mo(4, -3,
1).
[TpuBectu od1ee ypaBHEHHE KPUBOM BTOPOTO MOPSIJIKA K KAHOHUYECKOMY BUJY, C/I€IaTh 3CKU3.
HaiiTi koopanHaTHI LIEHTpa B IEpBOHAYANIbHOM cucTeMe KoopAnHat. Hamucats ypaBHeHuUs
acuMnToT (ecau ecth). Hanucars ypaBHeHuUs AMaMeTpa, napajuiesbHoro sekropy a=(1,2) u
auameTpa, eMmy conpsikéHHoro. HaiiTu ypaBHeHHe KacaTenbHOM, MPOXOASIIEH, Yepe3 TOUKY
M(-1, 1).

14X + 24xy + 21y? — 4x + 18y —139=0,.

2 eapuanm

JIBe BepIIMHBI TPEYroJdbHUKA HAXOSATCs B Toukax A(S, 1) u B(-2, 2), TpeThs BEepIIMHA — HA OCH
Ox. 3Hasl, 4TO IUIOIIA/(b TPEYToJIbHKUKA paBHA 10, HAMNTH TPETHIO BEPLIUHY.
Brerancnuts o0bem napamienenunena ABCDA'B'C'D’, 3nas ero Bepmuny A(1, 2, 3) U KOHIIBI
BRIXOASMIMX U3 Heé pébep B(9, 6, 4), D(3, 0, 4), A'(5, 2,6).
Uepe3 Touky (2, -1) mpoBecTH MpsSMYIO, OTPE30K KOTOPOH, 3aKIIOUEHHBIH MEXIYy OCIMU
KOOPJIMHAT, JAeNHIICS Obl B JAHHOM TOUKE MOMOJIaM.
Haiitu 00BéM TeTpasapa, oOpa30BaHHOIO IIJIOCKOCTSMH KOOPJAMHAT M IUIOCKOCTHIO,
npoxosuien yepes Touky (3, 5, -7) ¥ oTcekaroleil Ha 0csX KOOPAMHAT paBHbIE OTPE3KH.
B myuke, onpegensiemMoM IutocKoCTAMH  2x+y-3z=0 wu S5x+5y-4z+3=0, mHaliTH 1Be
HePIeHIUKYIISIPHBIC IPYT APYTY MIOCKOCTH, U3 KOTOPBIX OJIHA MPOXOAUT Yepe3 Touky Mo(4, -3,
1).
[TpuBecTH ob11ee ypaBHEHHE KPUBOM BTOPOI'o MOPSIKa K KAHOHUYECKOMY BUY, CAETIATh ICKHU3.
Haiitn koOpAMHATHI IEHTpa B IEPBOHAYAIBHOM CUCTEME KoopanHaT. Hanmucars ypaBHeHuUs
acuMnToT (ecnu ecTh). Hamucats ypaBHeHUs AuaMeTpa, mapajielbHoro Bekropy a =(1, 2) u
JIMaMeTpa, emy conpspkEHHOro. HailTu ypaBHeHHE KacaTellbHOM, TPOXOAAIIEN, YEPE3 TOUKY
M(-1, 1).
29x% — 24xy + 36y? + 82x — 96y — 91 = 0.
3 sapuanm

Haittu nmuny Bektopa d = 3M — 4N, 3Has, yto M u N — B3auMHO TEPIEHAUKYISIPHBIE
€MHUYHBIE BEKTOPBHI.

Bbruncnauts miomanes TpeyroyibHIKa, BEPUIMHBI KOTOPOTo Haxoxasrcs B Toukax A(-1, 0,-1), B(0,
2,-3),C(4,4,1).

Haiitu Touky, cummeTpuuHyto Touke M(-2, 9) OTHOCUTEIBHO MPSIMON

2x—3y+18=0.

CocTaBuTh ypaBHEHHE IUIOCKOCTH, OTCeKawoleld Ha ocax Ox u Oy OTpe3KH, COOTBETCTBEHHO
paBHbIe 5 U —7, ¥ poxoadieil uepe3 Touky (1, 1, 2).

B myuke, ompenensemMoMm miaockocTamu 2x+y—-3z=0 wu 5X+5y-4z+3=0, Haiitu 1Be
HEePICHAMKYIISIPHBIC APYT APYTy TUIOCKOCTH, U3 KOTOPBIX OJHA MPOXOIUT Yepe3 Touky Mo(4, -3,
1).
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[TpuBectu ob1ee ypaBHEHHE KPUBOM BTOPOTO MOPSJIKA K KAHOHUYECKOMY BUY, ClIeTaTh SCKU3.
Haiiti koOpAauHATBI LIEHTpa B IEPBOHAYAILHOM CUCTEME KoOpaAuHAT. Hamucars ypaBHEHUS
acuMIITOT (ecyu ecTh). HamucaTs ypaBHeHHS AMaMETpa, apajuieIbHoro BekTopy a =(1, 2) u
JIMaMeTpa, emy conpspkEHHOro. Hailtu ypaBHeHHE KacaTellbHOM, IPOXOAALIEN, YEPES TOUKY
M(-1, 1).
4x% + 24xy + 11y? + 64x + 42y + 51 = 0.
4 sapuanm
OmnpenenuTh BHYTPEHHUE YIJIbI TpeyroibHuKa ¢ BepmuHamu A4(1,2,3), B(3,0,4), C(2,1,3).
Jlansl BepmuHbl TeTpasapa: A(2, 3, 1), B(4, 1, -2), C(6, 3, 7), D(-5, -4, 8). Haiitu mmuny ero
BBICOTHI, OMYIIEHHON U3 BepIIUHbI D.
Hanbl e npsimble 3x+4y—2=0, 5x—12y—4=0 u touka (1,1). Buyrpu yria, oGpazoBaHHOTO
JAaHHBIMU TPSIMBIMH U COJIEPKAIler0 JaHHYI TOYKY, HAaWTH TakKyl TOYKY, 4TOObI €
paccTOsIHUSA A0 NaHHBIX MPSIMBIX OBUIM PaBHBI COOTBETCTBEHHO 3 U 1.
Jansl Bepmnbl TeTpasapa: A(2, 1, 0), B(1, 3, 5), C(6, 3, 4), D(0, -7, 8). Hanmcats ypaBHECHHE
IJIOCKOCTH, MPOXOALIEH uepe3 npsMyro AB u paBHoynanéHHoi ot BepmuH C u D.
B myuke, ompeaensemMoMm miockocTaMu 2x+y-3z=0 u 5Sx+5y-4z+3=0, wHaiitu 1Be
NEePICHIUKYIISIPHBIC IPYT IPYTy IUIOCKOCTH, U3 KOTOPBIX OJIHA MPOXOAUT 4yepe3 Touky Mo(4, -
3,1).
[TpuBecTH ob1ee ypaBHEHHE KPUBOW BTOPOTO MOPSIIKa K KAHOHUYECKOMY BUY, CIENATh
scku3. HaiiTu kooparHaThI IEHTpa B IEpBOHAYANIbHOM cucTeMe KoopauHat. Hamucatp
ypaBHEHHsI aCUMIITOT (eciu ecTh). HammcaTs ypaBHEeHUs tnamMeTpa, HapaielIbHOTO BEKTOpY a
= (1, 2) u nuametpa, eMy conpspkéHHoro. Haiitu ypaBHeHHE KacaTeabHOM, IPOXOASIICH, yepe3
Touky M(-1, 1).
Ox? + 24xy + 16y? — 18x + 226y + 209 = 0.
5 eapuanm
Brerancnnts 00bEM TeTpaspa, BEPIIUHBI KOTOPOTO HAXOIATCS B TOUKAX:

A(1,-1,1),B(4,1,-2), C(6, 3, 7).

Jausl Bepinbl Tpeyronbuuka ABC: A(1, -1, 2), B(5, -6, 2), C(1, 3, -1). Beraucauth IMHY €ro
BBICOTBI, OIYIIIEHHON U3 BepIIUHbI B Ha ctopony AC.
JlaHo ypaBHeHHe cTOpoHbI poM6a x+3y—8=0 u ypaBHeHHe ero quaroHanu 2x+y+4=0. Hanucatp
YpaBHEHUS OCTaJIbHBIX CTOPOH pomOa, 3Has, 4to Touka (-9, -1) JEXUT HA CTOpOHE,
MapajuieIbHON JaHHOU.
Hamnucars ypaBHEHHE TUIOCKOCTH, MPOXOJsIIei yepe3 Touky (1, 2, 3), mapainenbHON TpsiMoid
X=Yy=z u orcekaroueil Ha ocsix Ox u Oy paBHBIE OTPE3KHU.
B myuke, onpegensiemMoM IutocKoCTAMH  2x+Yy-3z=0 wu S5x+5y-4z+3=0, mHaliTH [1Be
HEePIeHIUKYISIPHBIC IPYT APYTY IIOCKOCTH, U3 KOTOPBIX OJIHA MPOXOAUT Yepe3 Touky Mo(4, -3,
1).
[TpuBecTH ob1iee ypaBHEHHE KPUBOM BTOPOI'o MOPSIKa K KAHOHUYECKOMY BUY, CAETIATh ICKHU3.
Haiitn koOpAMHATHI IEHTpa B IEPBOHAYAIBLHOM CUCTEME KoopauHaT. Hamucars ypaBHeHuUs
acuMIToT (ecau ecTh). HanucaTs ypaBHEHHs quaMeTpa, mapajuieabHoro Bekropy a = (1, 2) u
JIMaMeTpa, emy conpsbk€HHoro. HailTu ypaBHeHHE KacaTellbHOM, TPOXOAAIIEN, YEPE3 TOUKY
M(-1, 1).

9x? + 24xy + 16y? — 230x + 110y — 475 = 0.

6 eapuanm

Jaubl 1Be coceqHue BepiinHbl kBaapara A(-3,2) u B(2,4). Haiitu 1Be Apyrue BepiinHbIL.

BhrumcnTh ckanspHoe mpoussenerne (d, D), ecrm a=3p-2q, b=p+4q, rne p nu q —
eIMHIYHBIE B3aUMHO NEPIICHIUKYIISIPHBIC BEKTOPBI.

Jano ypaBHeHue x—2y+7=0 CTOpPOHBI TpeyrojbHMKa W ypaBHeHHMS x+y—-5=0, 2x+y-11=0
MeJMaH, BBIXOJSIINX W3 BEPIIMH TPEYroJbHHKA, JEXKAIIMX Ha JaHHOH mpsmoi. CocTaBHTh
YpaBHEHUS IBYX APYIHX CTOPOH TPEYroJIbHUKA.

Jlokasatk, 9TO TIOCKOCTh 3x—4y—22+5=0 nmepecekaeT OTpe30K, OrpaHu4YeHHbINH Toukamu M1(3, -
2, D)yu Mx(-2, 5, 2).
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5)

6)

B nyuke, ompeaensemom TuiockocTsmMu  2x+y—3z=0 wu 5x+5y-4z+3=0, HaWTH 1B

NEePICHANKYIISIPHBIC IPYT APYTY TUIOCKOCTH, U3 KOTOPBIX OJJHA MPOXOJIHUT Yepe3 Touky Mo(4,

1).

-3,

[TpuBectu oO1ee ypaBHEHHE KPUBOM BTOPOTO MOPS/IKa K KAHOHUYECKOMY BUY, C/IE€IaTh 3CKU3.

Haiitu koopmHaThI LIeHTpa B IEpBOHAYAIbHOM cucTteMe KoopanHaT. Hanucars ypaBHeHuUs
acuMnToT (ecau ectb). Hanucars ypaBHeHUs quameTpa, napajiesbHoro Bekropy a =(1, 2) u
JraMeTpa, eMy conpsbk€HHoro. Haiitu ypaBHeHne kacaTenbHOM, MPOXOAsLIel, yepe3 TOUKy
M(-1, 1).

14x2 + 24xy + 21y? — 4x + 18y — 139 = 0.

Tecmut no ananumuueckoil zeomempuu
Tecm 1. Cucmemot Koopounam.

JlaHbI TpHU MOCIEI0BATEIbHBIX BepIIKHbI mapamuieiaorpamma A(-2;1), B(1;3), C(4;0). Haiitu
YETBEPTYIO €T0 BEPIINHY.

1) (1;-2) 2) (2;4) 3) (1,0) 4) (-2;-3) 5) (1;3)

Haiitu paccrosinue mexay asyms toukamu A(4;3) u B(7;7).
1)32)23)84)65)5

Ha ocu Oy HaiiTi TOuKy, paBHOYIaJeHHYIO OT Touku M(-8;-4) 1 OT HavyaIa KOOPIHHAT.
1) (1:1) 2) (0;-10) 3) (10;0) 4) (0:-3) 5) (2;-4)

Han tpeyronbuauk ABC: A(2;-3), B(1;3), C(5;-1). Haiitu Touky M(X;y), CHMMETPUYHYIO
BepiHe A OTHOCHTENIFHO cTopoHBI BC.

1) (1;-1) 2) (2;4) 3) (7;2) 4) (0;0) 5) (-3;-10)

Haiitu neHTp OKpy»)HOCTH, mpoxojsiieit yepe3 Touky A(-4;2) u kacarouierics ocu OX B
touke B(2;0).
1) (2;10) 2) (2;-8) 3) (4:8) 4) (-4;10) 5) (0;0)

Haiiti koopauHatel Touku M, nensiieit otpe3ok MiM> B otHomenun A=2, ecinu M1(2;3) u
M>(-5;1).

sen(33)2(3-3 0 (43o(2

Onun u3 xoHLOB oTpe3ka AB.Haxoautcs B Touke A(2;3), ero cepeIuHON CIIy>)KUT TOYKa
M(1;-2). Haiitu npyroii KkoHelr B oTpe3ka.
1) (6:0) 2) (0;6) 3) (0;-7) 4) (7;7) 5) (-1;-3)

Haiitu cepenuny otpeska MiMz , eciu M1(2;3), M2(-4;7).
1) (1;1) 2) (-1:2) 3) (0;2) 4) (5:5) 5) (3;1)

Han tpeyronsauk ABC: A(5;-4), B(-1;2), C(5;2). Haiitu nmuny meauanbst AD.
1)32)53) 7 4)V/45 5)+/55

Bbrauciuth mionae TPEYroibHUKA, BEPIIMHAME KOTOpOro ciyxar Touku A(2;4), B(9;4),
C(7;6).
1)52)33)74)95)4

JIBe BepIIMHBI TpeyrojibHUKa HaxomaTcss B Toukax A(S5;1) u B(-2;2), tpetbs Bepumna C —
Ha ocu OX. 3Hast, 4TO MJIOLIA b TPEYTObHUKA paBHA 10, HAlTH TPETHIO BEPLIMHY.

1) (-8,0) 2) (32;0) 3) (8:0),(32;0) 4) (-8:0),(32;0) 5) (12;0)

-1)

T
Halitn monsipHble KOOPJIWHATHI TOYKH, CHUMMETPUYHON TOYKE A(l; Zj OTHOCUTEJILHO

ITIOJIrOCAa.
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RS R

-2) V4
BbIMHCIUTE TOJISPHBIE KOOPAMHATH CEPENUHBI 0Tpe3ka AB, ecniu Al 8; 5 B(8;0).
3 7
1) [127] 2) 4f 3) (17 | 4y |33, 1% | 5) [8v2; %
4 4 4 4
-3) Haiitu npsiMoyronbHble KOOpPAMHATBI TOYKH, 3aJlaHHON B HOJSIPHOM CHUCTEME KOOPJIMHAT:
T
A(Z; gj, pUYeM HOJSIPHAs OCh COBMAJACT C MOJOKUTEIHHON MOJIYOChI0 OCH abcuuce,
a Ha4yaJio KOOPAMUHAT — C MOJIOCOM.
1) 45) 2) (- v2:4) 3) (43) 4) (3v3:2) 5) (2-5)
-3) 3Has NPSAMOYTOJIbHbIE KOOPAUHATHI TOUKH A(-l'l) HaMlTH ee MOJsPHbIE KOOPAUHATHI.
3 117[
1) (1212 (-20)3) (V2,22 | 432 ] 5)
2 4 6
-5) 3 m y y
Haiitu npsMoyrosibHble KOOPJIMHATHI TOYKU 3;5;—2 , 3aJJaHHOI B ILIMJIMHAPHYECKON
cucTeMe KOOp/HHAT.
1) (1;4:-3) 2) (2;5,0) 3) (-1;2;2) 4) (1;3;-2) 5) (3;0;-2)
-5) Haiitu numnubapudeckue KOOPIMHATBI TOYKH (\/5;—1;—3), 3aJJaHHOM B NPSMOYTOJIBHOM
JIEKapTOBOM CUCTEME KOOP/ANUHAT.
i o 11
1 — 3|2 3 4) (3,0;,-2) 5 —;-3
(52 (e3)a (5w e 0 25
-3) 3 7w .
Haiit mpsMOYyrosibHBIE JE€KapTOBBIC KOOPAMHATHI Touku Bl 1 i E , 3aJlaHHOH B
chepuyeckoi cucteMe KOOpAUHAT.
1) (1;2;3) 2) (-2;3;-1) 3) (0;0:1) 4) (3;2;-1) 5) (1;5;-4)
-4) Haiitu cdepuueckne KoopIHWHATBI TOYKHU A(— 3,\/§,—2), 3aJIaHHOW B IPSMOYTOJIbHOU
JIEKapTOBOM CUCTEME KOOPANHAT.
7 4
1) (3—” 1] 2) (1-—-} 3) (2—” Zj 4) (45—”—1] 5) (10 j
6 3 4 6 3 4 6 6 2
-2)
Haiitu  cdeprueckue KOOpAMHATHI TOYKHM, CHUMMETPUYHOH TOYKE A(B’E’_E)
OTHOCHTEINBHO (OoKyca.
7 117 7
)| -3-Z: 2 1352 33252 gy | 42252 E-2
6 3 6 3 6 2 4 2 6 6
Tecm 2. Ilpaman u nnockocmo.
-3) CocTaBuTh ypaBHEHUE NPSIMOM, TPOXOAIIECH yepe3 Hauaao KOOpAUHAT U yepe3 Touky (-1,-

8).
1) x+y=02) 2x+4y—-3=03) 8x—y=04) x+8y=05) 8x+8y—-3=0
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-1) Han tpeyroasuuk ABC: A(-2,3), B(4,1), C(6,-5). Hantucath ypaBHEHHE MearaHbl AM.
1) 5x+7y—-11=0 2) 3x+2y—4=0 3) x+y=0 4) 5x+7y+11=0
5) 5x+5y-11=0
-4) OnpenenuTs MI0MIAb TPEYTOJIbHUKA, 3aKII0UEHHOTO MEXKIY OCSIMH KOOPAMHAT U MPSIMOI
X+2y-6=0.
1)72)43)84)95)7
-5) UYepes Touxy Mo(7,4) mpoBecTH MPSIMYIO, apauIeIbHYI0 npsiMoi 3X-2y+4=0.
1) 2x—-3y+11=0 2) 2x—-2y+13=0 3) 3x+2y+13=0 4) 2x+3y+15=0
5) 3x—-2y-13=0
-2) CocTaBuTh ypaBHEHHE NpPAMOM, Ipoxoxsiiel depe3 Touky Mo(7,4) neprneHauKyIspHO K
npsiMoit 3X-2y+4=0.
1) x—3y—-5=02) 2x+3y—26=0 3) 3x+2y—-26=0 4) 2x+5y-3=0
5) —x+2y-11=0
-4) Borarcnuth paccrosinie d Mexay napamieabHbIMK TpsmMbiMe: 3X-4y-10=0 u 6x-8y+5=0.
1)32)43)24)255) 1.5
-1) Hamnucare ypaBHeHHE MpsSMOM, MPOXOIAIIEH Yepe3 TOUKy IepecedeHus npsmbix 7X-y+3=0
u 3x+5y-4=0 u uepe3 Touky A(2,-1).
1) 25x+29y—-21=0 2) x—-3y+11=0 3) 23x+28y—-31=0 4) x+3y—-14=0
5) 25x-29y +21=0
-2) CocraBuTh ypaBHEHHE IUIOCKOCTH, HPOXOJNICH Yepe3 Tpu JaaHHble Touku: Mi(2,3,1),
M>(3,1,4), M3(2,1,5).
1) Xx+y—-2z+3=02) x+2y+2-9=03) 2x+3y+2+1=04) x—y+3z+4=0
5) x+y-z+1=0
-4) CocTaBUTh ypaBHEHHE IUIOCKOCTH, Mpoxosiiei yepe3 Touky M(3,5,-7) u orcekarorieii Ha
0CSIX KOOPJIMHAT paBHBIE OTPE3KH.
1) x+y—-3z+11=0 2) Xx+y+2z+10=0 3) x+y+z-5=04) x+y+z-10=0
5) 2x+2y—-2z+3=0
-3) CocraBuTh ypaBHEHHE IUIOCKOCTH, mpoxojsiieil yeped Touku Mi(2,-1,3) u Mi(3,1,2)
HapajieabHO BEKTOPY a= {3,1,—4}.
1) X+y+z=02) x+y—2z=03) x—y—-2=04) 2x+3y+z=0
5) x+3y—-4z=0
-2) Beruncnute paccrostaue d ot touku Mo(-2,-4,2) 10 TUIOCKOCTH, MPOXOMAIICH 4epe3 Tpu
touku M1(1,-1,1), M2(-2,1,3) u M3(4,-5,-2).
1)32)43)54)85) 12
-5) Hanmcath ypaBHEHHE IIIOCKOCTH, MPOXOIAIIEH Yepe3 Hadyaio KOOPIUHAT U Yepe3 JTHHUIO
nepecedeHus miockocten 2x+5y-6z+1=0, 3y+2z+6=0.
1)6x+9y+52—-3=0 2) x+8y+5z2+3=0 3) 6x—-8y—-52+3=0
4)X+9y+52+11=05) 6x+9y—-22z=0
-2) CocraBuTh ypaBHEHHE MPSIMO#, IPOXOsIICH yepe3 aBe Touku M1(2,3,1) u M2(4,6,9).
1) X+2 _ y+3 _ z-1 2) X—=2 _ y—3: z-1 3) X+2 _ y+3 _ z-1
-2 3 8 2 3 8 2 3 8
5) X+2 _ y+3: Z+4 5) x+1: y+1: z-1
1 2 3 1 1 -1
-1) CocTaBuTh ypaBHEHHE IJIOCKOCTH, NMPOXOJAIIEH uepe3 JMHUIO MepecedeHusl MI0CKocTel
2X-2=0, X+y-z+5=0 u nepneHIuKYISIPHOH K MIOCKOCTH 7x-y+4z-3=0.
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1)3x+5y—-4z+25=02) 3x—-4z+25=0 3) 3x—-5y+4z+25=0
4)Xx—y+32+11=05) 3x—-5y—-4z+25=0

CocraBuTh HapaMeTPUYECKUE YpaBHEHUS NPSAMOi, mpoxojsiei yepe3 touky Mo(1,-1,3)
napauiebHO BEKTOPY d = {2,—3,4}.
X=t+1, X=2t+1, X=-2t+1, X=-t+1, X =—-2t,

1) qy=t-1 2)<y=-3t-1,3)<y=3t-1, 4)y=-5t-55)y=3t+5,
7=-4t+3. Z=4t+3. Zz=3t+3. Z=4t+36 z=t-1.

CocTaBuUTh KaHOHMYECKOE ypaBHEHHUE IPSIMOMN, 3aJJaHHOM KakK JIMHUS NEPECEYEeHUs JIBYX
x—=2y+3z-4=0,
3Ax+2y—-5z—-4=0.
2) x-2 y-3 z+1 _ x y-2 z-1
3 5

IJIOCKOCTEH: {

X+2 y+3 z-1 3) == -
-2 3 8 1 3 8 2 -3
X-5 y-5 z-4 _ x-2 y+1 z

5) —
4 6 -3 2 7 4

1)

4)

_1)

U3 touku Mo(3,-2,4) omyCcTUTh IEPIICHAMKYJISP Ha TUIOCKOCTh SX+3Y-72+1=0.

x—3:y+2:z—4 2)L:y+5:z—4 3) x—5:y+5:z—5

5 3 —7 -1 -2 -1 -2 6 7
Xx-5 y+4 z-4 _ x+5 y+13 z7-8

- = 5) =
-4 -6 -3 -2 1 4

1)

4)

Haiitu mpoeknuio  touku Mo(1,2,-3) Ha mtockocts 6X-y+3z-41=0.
1) (1;2;3) 2) (-2;3;-1) 3) (7,1,0) 4) (3;2;-1) 5) (1,5;-4)

x=2t+1,
Haiiti TOUKY, ciMMeTpruHYyt0 Touke M1(4,3,10) orHocuTensHO npsimoit [ 14y =4f +12,

z=5t+3.
1) (-1;5;4) 2) (7;-3;1) 3) (8;-1;5) 4) (2;9;6) 5) (0;-5;1)

= u

y+l_z
4 2

X—2
Haiitu pacCTodHUC MCKIY napajieJIbHbIMU MMPAMBIMHU: T =
Xx-7 y-1 z-3
3 4 2
1)62)73)24)25)3

Tecm 3. Teopus Kpuewvlx 2-20 nopaoka.

CocTaBUTh KAHOHUYECKOE ypaBHEHHE JUIHIICA, €CIIH Toayocu a=5, b=4.

2 2 2 2 2 2 2 2 2 2
DY X Y X Y XY XY g

25 16 16 25 36 25 25 16 25 36

CocTaBUTh KAHOHUYECKOE YPAaBHEHHE HIUIMIICA, €CIIM PACCTOSHUE MEKIY (HOKycaMH paBHOS

u Oonp1ias ock paBHa 10.

2 2 2 2 2 2 2 2 2 2
X

DX Y X Y X Y X Y X Y
100 64 25 9 64 25 100 * 36 9 25

-1)

[IpsiMble X=18 ciykaT JUPEKTpUCAMU JJLIUIICA, Malas OCb KOTOporo paBHa 8. COCTaBUTH
YPaBHEHHUE ITOTO AIIUIICA.

14




2 2 2 2 2 2 2 2 2 2
DX Y 1l Y X Y X Y 15X Y
2 16 64 36 25 9 16 9 64 36

-3) CocTaBUTh KAHOHMYECKOE YpPaBHEHHE DJUIMIICA, €CIIM Majas OCh €ro BUAHA U3 (OKyca MoJ
IpsSIMBIM yTJIOM, a GoKychl HaxoaaTcs B Toukax F1(-3,0), F2(3,0).
2 2 2 2 2 2 2 2 2 2
DX Y X Y X Y X Y 15X Y
24 16 32 18 18 9 16 8 25 9
-2) 2 2
CocTaBUTh ypaBHEHHS KacaTelIbHBIX K AJUIUICY —— + E =1, npoxoasmux uepes TOUKy
N (10,4).
1)x+y—-3=02)y=4,16x-15y-100=0 3)3x+4y-12=0, 2x+3y+1=0
4)x=3, y=—45)x+y-1=0, x+y-1=0
-3) CocTaBuTh KAHOHUYECKOE YPaBHEHHE THUIIEPOOIIBI, €CIIM JACUCTBUTENbHAS MOIYOCh a=5, a
mMHEMast b=3.
2 2 2 2 2 2 2 2 2 2
LD PSS AP S P DAL AP Sl
24 16 16 25 25 9 36 64 64 36
-4) CocTaBUTh KaHOHUYECKOE YpaBHEHHE THIEPOOJIBI, €CIIM PACCTOSHUE MEXKAY (OKycamu
paBHo 10 u geiicTBuTenpHas och paBHa 8.
2 2 2 2 2 2 2 2 2 2
DY X Y X Y X Y 15X Y
25 9 9 25 9 16 16 9 64 36
-1)
JlaHbl ypaBHEHHS acUMOTOT ) == E X rumepOosibl U KoopauHaTthl Toukm M(24,5),
nexaieit Ha runepooie. COCTaBUTh KAHOHUYECKOE YPaBHEHHE THITEPOOITBI.
2 2 2 2 2 2 2 2 2 2
L GUIPPNE S GNP SIS AP D AP S A
432 75 400 100 100 75 16 9 200 100
-1) CocTaBUTh KAaHOHUYECKOE YPaBHEHUE TUIIEPOOJIBI, €CIIM PACCTOSTHUE MEXY TUPEKTPUCAMU
32 5
paBHO ? Y OKCHEHTPUCUTET € = —.
2 2 2 2 2 2 2 2 2 2
) BAEE AR 1) R (S 1) EA AN, ) RANS AR - e s |
16 9 9 25 9 16 25 9 25 36
-5) FER
Hanwmcars ypaBHEHUS! aCHMITOT B YPAaBHEHHS JUPEKTPUC TUTIEPOOITHI —— — E =1.
8 19 ) 8 4 9 4 9
Dy=2—X, X=1t=2)y=1=X, X=2—3)y=—X, X=—4)y=——X, X=——
)y=%3 o Ay=13 c3Y=3 cNY=—3 c
4 9
B)y=t—X, X==%=
)Y 3 c
-2) 2 2
X y y
Hana runepboma —— — E =1. Hamucare ypaBHeHHE CONPSIKEHHOM TMIEPOOIBI U
BBIYUCIIUTH €€ KCIIEHTPUCHUTET.
2 2 2 2 2 2
DX Y a3 X Y e 2 X Y g3
25 9 4 16 9 4 "16 8 2
2 2 2 2
4)X——y— =1 e _3 5)X——y— =1 e 2
64 25 5 "64 36 3
-3) CocTaBuTh YpaBHEHHUE KacaTeJIbHOM K rumnepoose ﬁ _ ﬁ —1 B Touke M(-5,4).

5
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1)6x+y—-3=02)x+8y+3=03)x+y—-1=04)x+9y+11=0 5)x+y-2=0

OnpenenuTs KoopauHATH! (hoKyca napabosl y2= - 8X.
1) F(4:0) 2) F(-2,0) 3) F(2,0) 4) F(0:-2) 5) F(0;2)

CocTaBuTh ypaBHEHHE IMapaboibl, €CIM OHA CHUMMETpHYHA OTHOcUTenbHO ocu OX,
IPOXOJIMT Yepe3 Havauo KOOpJAHHAT U uepe3 Touky M(1,-4).

1) y? =-16x 2) y> =8x 3)y? =6x 4)x* =16y 5)y* =16x

CoCTaBUTh ypaBHEHHE KacaTellbHOl K mapaboie y?=4x B Touke M(9,6).

Dx+y—-3=02)2x+y+3=03)2x+y-1=04)x-3y+9=05)x+y-2=0

X 2 y 2
Jan osmumnc — + 1.

2—0:

Harmmcats YpaBHCHHE OTOI'0 DOJIIMIICa B IIOJIAPHBIX

KoopAuHarax.

Bro— 8 g 10
3—-2cos @ 3—4cos @

10 3)r = 10 A)r = 10 5)r = 1
3—2c0s ¢ 3+ 2c0s @ 3—Ccos @

-1)

2 2
Y

Jlana runepbonma — ——— =1. Hanucars ypaBHeHHME 5TOi rmnepOOibl B IMOJNSAPHBIX

64 36
KOOpJMHATaX.

1)r:L2)r:L3)r: 10 r:#5)r:i
4—-5c0s @ 3—-4cosp 1-cosg 3+2cos @ 3—cos @

Jlana mapa6ona y>=10x. HamucaTh ypaBHeH#e 3T0if 1apaboibl B MOIAPHBIX KOOPAMHATAX.

1
1r= 2)r = r= r= r=—~-—
4 —cos @ 1-4cos¢ 1+cos ¢ 1-cosg 3—-Cos @

144
KpI/IBaSI JaHa YpaBHCHHUEM B ITOJIPHBIX KOOpAMHATAX = —F—. Hamwucats YpaBHCHUC

13-5cos ¢
ATOM KPUBOM B MPSMOYTOJIBHOM IEKAPTOBOM CUCTEME KOOPAMHAT.
2 2 2 2 2 2 2 2 2 2
DX Y XY X Y X Y 15 X Y g
32 16 64 36 25 9 16 9 169 144

Haiitu nentp kpuBoi 2-ro nopsjaka 3x2 —4xy — 2)/2 +3x—-12y-7=0.1) (— l,—l)

3 3 5 3 3 3 33
2’(‘5"5} 3’[‘5"5) 4>(5"5J5>(5’5J

Tecm 4. Teopusa nosepxnocmeii 2-20 nopaoka.

CocTaBuTh YpaBHEHHE IJUTUTICOMIA, TIEPECEKAIOIIETO KOOPAHHATHBIC MIockocTH OXZ u Oyz
y=0, x=0,
COOTBETCTBEHHO IO JIMHUSM < x2 72 5 y2 72 , €ECJIM €T0 OCH COBITAIAIOT C

—+—=1
25 16 9 16

OCsMH KOOpAHHAT.

2 2 2 2 2 2 2 2 2 2
AN R 2)X—+y—+z—:1 S)X—+y—+z—:1 4)X—+y——z—:
25 36 16 64 9 16 25 9 16 25 9 16

2 2

1)
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2 2 2
z

) JAR A |
25

9 16
-1) CocTaBuTh ypaBHEHHE JUIMIICOUIA, OCH KOTOPOIO COBIAAAIOT C OCIMHU KOOPJMHAT, €CIIN
z=0,
OH TIPOXOJIUT YePE3 DILTHUIIC § 12 y2 » u uepes touxky M (1,2,~/23).
9 16
2 2 2 2 2 2 2 2 2 2 2 2
/) PANNIR AR 1) SRS AL ) EANN AL ) SN A |
9 16 36 4 9 36 25 9 16 25 9 16
2 2 2
5) X_ + y_ + Z_ =1
100 64 36
-5) 2y 2 ] ]
Ha 0HOm0I0CTHOM rUnepOoIou e ry + RRETA =1 naiitu npsMonuHeinbIE
obpasyrolue, npoxo e yepe3 Touky M(6,2,8).
X—6 -2 71— X— -2 7-
-3 0 4 -9 8 20
x—4 -2 71-8 x-5 -2 1-
3 0 4 9 8 20
X-6 y-2 z-8 x-6 y-2 z-8
3 1 -4 -9 8 2
X—6 -2 1 X— Z-
3 0 -4 9 -8 20
X—6 -2 7z-8 x-6 -2 7-8
3 0 4 9 8 20
_4) . 2 2 2 —
Haiiti nentp nosepxnoctd X~ + Y~ +z° +2xy —2yz+6xz2+2x -6y —2z=0,
1) (1;1:1) 2) (3;4:-8) 3) (1,0;3) 4) (1;1;-1) 5) (4,2,6)
-2) Kak npeobpasyercs ypaBHEHUE IOBEPXHOCTH
x? - 14y2 +10z° — 4xy —24yz + 6xz +2x+ 20y + 8z — 9 =0, ecu Hawano
KOOPJIMHAT MEPEHECTH B IIEHTP TOM MOBEPXHOCTH?
1)x* —14y* +102% —4xy — 24yz +6x2 - 24 =0
2) x> —14y® +102° —4xy — 24yz +6x2 —5=0
3)x? —14y? +10z% —4xy + 24yz +6x2 -5=0
4) x* ~14y* +10z2° —4xy — yz+6x2+5=0
5) x> —y? +2> —xy-24yz+6x2-5=0
-3) CocTaBuTh ypaBHEHHUE IIIOCKOCTH, KACAIOIIEHCS TIOBEPXHOCTH

5x2 —y2 +2z° +4xy+6xz+2x+4y+6z—-8=0 B T1ouxe Mo(0,-4,4).
Sx+6y+7z-4=0.
X+y+z2-4=02)5x-6y—72—-4=0 3)5x+6y+72—-4=0
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4)5x+6y+72+44=05)6y+72-4=0

-1)

Haiitn auaMeTpanbHyIO IIOCKOCTh MOBEPXHOCTH
2x% +5y% +82% +2xy + 6x2 + 12z + 8x + 14y + 182 = 0, conpsorennyio
XOpJam, IapajuieibHBIM BEKTOPY b= {3,2,—5}.

1)7X+17y+192+19=0 2) x—-y—-72—-4=0 3) 7x+17y+7z+19=0
4)X+6y+72+4=005)7x+6y+7z2—-24=0

Haiitu S,,S,,S; amst 061iero ypaBHeHHE MIOBEPXHOCTH BTOPOTO MOPSIIKA
5x* +7y* +62° —4xz +4yz —10x+14y +82-6=0.
1)S,=1S5,=2,5,=32) S, =-1S5,=-2,5,=33) S5, =0,5,=4,5, =6
4S,=2,5,=-2,5,=05) S, =3S,=6,S,=9

2 2 2
X
HasBatbe noBepXHOCTH, 3aIaHHYIO0 YPaBHEHHUEM 6 9 2 =1

1) TpeXOCHBIH AITUICOU 2) OJHOMOIOCTHBIN THIIEPOOTOU
3) ABYMOJIOCTHBIN runepOosiona 4) IUTHITHYCCKUN HTUTUHIP
5) snnunTuyecKkuil mapabosIong

_1)

2 y2 Z2

X

HasBath MOBEepXHOCTb, 33JJAHHYIO YpaBHCHHEM — +-~—+—=1
36 16 9

1) TpeXOCHBIH AITUICOU 2) OJHOMOIOCTHBIN THIIEPOOTOU

3) ABYIOJIOCTHBIN TUIEpOOION 4) SIUTMIITUYECKUHN [TUITUHAP

5) syummnTiyecKuil mapabosoun

2 y2 22

X

Ha3BaTh MoBepXHOCTb, 33JJaHHYIO YpaBHEHUEM — +~——— =1,
16 9 4

1) TpexOoCHBIH >IUIICOU T 2) OJTHOTOIOCTHBIN TUIEpOOTIOn T

3) ABYMOJIOCTHBIN TUTIEPOOION ] 4) SITUITHICCKUN TUITHHAP

5) sannaunTuyecKuit napaboIous

2 2
X
HazBatb moBepXHOCTh, 3aJJaHHYIO YpaBHEHHUEM Y + yT =-7.
1) TpexOoCHBIH 3IUIICOu T 2) OTHOTOIOCTHBIN TUIepOOTOn T
3) ABYMOJIOCTHBIN TUTIEPOOTION ] 4) SITUITHICCKUN TUITHHAP
5) sannaunTuyecKuit napaboIous

2 y2 ZZ

X

Ha3BaTh MOBEpXHOCTb, 33J]aHHYIO ypaBHeHHeM — ——+— =0.
6 9 4

1) TpexOoCHBIH ITUIICON 2) OHOTOIOCTHBIN TUIEPOOTION T

3) anAunTUYECKUN KOHYC 4) SIITUNTHYECKUNA TUITHHID

5) sannunTUYecKuil mapabdoIou

2 ZZ

Ha3BaTb NoBEpXHOCTb, 3aJaHHYIO YPABHEHHEM i 1.

1) TpexOoCHBIH /UUIICOUT 2) OTHOTIOIOCTHBIN TUIEPOOTOn T
3) ABymosIOCTHBIN TUnepOoion 4) runepOoInYecKuil HUIUHAP
5) anaunTUYECKUi TapaboIouT

_1)

2
Ha3zBarb MOBepXHOCTb, 33[]aHHYI0 ypaBHeHHEM X~ =4Y .

1) napabonuyeckuii HTUIUHAP 2) OTHOMOIOCTHBINA THIIEPOOTONT
3) ABYIIOJIOCTHBIN TUIIEPOOTON 4) SJUTMIITUYSCKUN IIIITHHAD
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5) AIIMNTUYECKHI mapabosIon;]

2 2
X
Ha3BaTh MOBEpXHOCTb, 3aJJAHHYIO YpaBHEHUEM e yT =0
1) TPEXOCHBIH ILTUIICOM 2) TTapa MePeceKaOIIXCS MPSMBIX
3) ABYIOJIOCTHBIN TUIIEPOOTON 4) SJUTUIITUYSCKUHN THITHHAD

5) napa napayuleIbHBIX IPSIMBIX

Ocnosnvle ghopmynst, meopemsl u haxmol anzeopuvt

1. U3BneueHue KOpHS U3 KOMIUIEKCHOI'O YHCIA.

2 2 2 2
Ja+ib- J—Va = +a+asigan—Va b -a

2

2. ®opmyna Myaspa
(r(cosg+ising))" =r"(cosng +isinng), neZ.

3. H3BnedeHue KOpHS N-i cTENEHU U3 KOMIUIEKCHOTO YKCia B TPUTOHOMETPHUECKOH dopme.

Y(r(cosg +isin p)) :dr(cosm+ isin w} k=0,n—1
n n
4. Kopuuus 1. &, =C032—7r:k+i8in%, k=0,n-1.

5. X°+aX* +a,Xx+a, =0, {x:y—%},y3+ py +q=0.

2

3 2 3
Y, = +,B1 — i/_% + q?-p% + i/—g— %+ % - popmyna Kapnano (ut.

Maremar.)

Y, =6, + P&, & ——1+
1 12 1111 2 2

Ne

1 .
=&+ P&y & =—————1.
Vs = + 16,6, 5
6. 1) AB=BA
2) (AB)C = A(BC) - acconmarusrocts
3) (AB)'=B'- A’ - rpaucnionupoanue
7. OmnpeaenuTesb TPEyroabHON MaTPUIIbI

8 &, - &,
3y .
A= all 22 ain =3113-22---ann
0 0.. a,

8. Ompenenurens Bannepmonna (1735-1796, dhpani. matem.)

19




=la a; .. a;|=]](a-a) 1<j<i<n

n-1 on-1 n-1
a ~a, ..a,

9. ‘A~ B‘ = ‘A‘ . ‘B‘ OmnpenenuTenb MPOU3BEICHHS PABEH TPOU3BEICHUIO OMPEICTUTENICH.

Ar A An
A A A

Ar A Ay

10. A=l A A TTA |, Aij - areGpanteckoe OTIOTHEHNE HIEMEHTa &;;

An A An

A A A
11. [IpaBuno Kpamepa (Kpamep I'abpuanb, 1704 — 1752rr. mBei.)
_A _4, —n
X =— X = R ,Tne A - onpenenuTens CHCTEMBI.
A A A

1.

OcHOBHas Teopema JIMHEHHOW He3aBUCUMOCTH.
Teopema. Eciii cuctema N-MEPHBIX BEKTOPOB &y, (X5 ,..., &, JIMHEHHO HE3aBUCUMA U

JNIMHENHO BeIpaxaetcst uepes cucremy [, B,,..., B, 10 [ <S.

Teopema o panee. HauBbICIINiA OPSNIOK OTIMYHBIX OT HyJIi MUHOPOB Matpuibl A paBen
paHry 3TOM MaTpHIIBL.
Teopema Kponexepa-Kanennu. Cuctema S ypaBHEHHU ¢ N HEU3BECTHBIMH TOT/Ia U TOJIHKO
TOTa COBMECTHA, Koraa rang A= rang A
Meron peKyppeHTHBIX COOTHOLIEHUM:
Dn = pDn—l + an—Z
a) I,I, - pasnu4Hble KOPHU YPaBHEHHSA — px—q=0
n-1 n-1

I I
: (DZ_rlDl)_ - (Dz_rle)

D, =

0) I, =1, =TI KopeHb (KpaTHBII) ypaBHEHUS — px—q=0
D, = r”‘l(Dl “(n-1)2=D Dlj
r
Ecma d(X) =( f(x),9(X)). 1o cymectsyer U(X) u V(X), uro
f(X)-u(x)+g(x)-v(x)=d(x), rre degu(x) <degg(x), degv(x) <deg f (x).
Teopema Besy. Ocraroxk ot aenenust f (X) na X —C pasen f(C).

Ocnosnas meopema Cl]l2€6pbl: MHoOroujies ¢ KOMILIEKCHBIMU KOB(I)(I)I/II_II/ICHTaMI/I, OTJIMUHBIN
OoT HOCTOSIHHOf/i, HMEET XOTS OBl OJWH KOMILICKCHBIM KOpPCHb.

P50 Imypma. T (X), £,(x),..., ,(X).
1) f.(X) me umeer neiicTBuTEnBHBIX KOPHEN;
2) CocenHre MHOTOUJIEHBI HE UMEIOT OOILIUX KOpPHEl;
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3)Ecmm fi(X,) =0, 1<i<s—1,r10 f,_(X,), f;,;(X,) umetor pasusie snaxu;

4) f(x)- f,(X) mensor 3HaK ¢ «» Ha «+» Tipu mepexone kopus f (X) .

Teopema Llmypma: Yucno xopueit f (X) B MPOMEXKYTKE [a; b] PaBHO YHCIIY IIEPEMEH
3HAKOB B 3HAYCHHSIX MHOTOWICHOB psifia TypMa npu X = & MHHYC YHCIIO IIEpEeMEH 3HAKOB MPH
x=hb. V(a)-V(b).

9. CreneHHble CYMMBI
k-1 k
Sk - flsk—l + fZSk—Z T s + (_l)n fnSk—n = O, k :1, n _1, k Z n

10. ®opmynel Buera. Eciu X, X,,..., X, - KOpHU MHOTrO4JIeHa

a X" +a X"t +a, X"’ +...+a ,X+a,, 10

8

X+ Xy ot X, =——1,

&

a
2
XX, + o X X, =2

na
Xlx...xn: -1) =
= ()

IIpumepHbIe KOHTPOJIbHBbIE PAGOTHI
Konumponsnas paboma Nel no meme «Komnnexcnule uucna»

1. Haittu Rez, ImZ, ecu Z pasno:
\5

(1+1i) P £

—3:0) '+ -,

(1-i) 2+7i

2. Haiitu |z|,argz , eciti L paBHO:

a) 1+1%°;6) (—4+3i)°.

3. U3Bneub KOpHU:

2) 156) 3-8i.
4. BeipasuTh uepes COSX m SiN X
a) SINBX
5. Haiitu cymmy:
COS X +2€0S2X + 3C0S3X +... + NCOS NX

a)

Jlomawnana konmpoavHasa paboma no meme
«Komnnekcnwte uucaa»

Bapuanr 1.
1. Beruuciours

a) 3_2!—6i;6) L _+i%. 5) J-15+8i
2+ 3 -3-5i
2. Haitru Rez, Imz, |z|,argz, ecnn
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3. H3Bneub KOpHU:

a) 4-4;6) Y-1-1i.

4. Pemmuts ypasrenne: X° +15X+124=0.

Bapuanr 2.
1. Bemauciuts

a) 31+ Li“ +(2-1)(1+4i);06) 45;+?i"—i58; B) V-8—6i

2. Haittu Rez, Imz, ‘Z‘,al’gz,ecnﬂ

Z:{_ﬁ—l_li]moo

2 2

3. H3Bieub KOpHU:

a) §1.6) 41-1i.

4. Pemutb ypaBHEHUE: x® +12x+63=0.
Konmponvnaa paboma Ne2 no meme «@opmyna Kapoano u memoo @eppapu

Bapuanr 1:
1. Pewmuts ypaBHeHUE

a) X> +X+1=0;
6) X —6x+4=0;
) X' —6x°>+10x* —2x-3=0.
2. CocTaBUTh KyOMYECKOE ypaBHEHHE C KOPHAMU —X;,—X,,—X;, ecltu X, X,, X5 - KOpHH

YpaBHEHHA x® —x* —5x+3= 0.

Bapuanr 2:
1. PemuTs ypaBHEHUE

a) X* —4x+29=0;
6) x> +15x+124=0;

B) X' +2X° +8x% +2x+7=0,
2. CocTaBUTbh KyOHMYeCKOe ypaBHEHHE, KOPHU KOTOPOT'O PaBHBI KBaJIpaTaM

x* —4x* +5x-1=0.

Bapuanr 3:
1. Pewuts ypaBHEeHUE

a) X* +10x+28=0;
6) X3 +3x—2i =0;
B) X' —2x> +4x*+2x-5=0,
2. CocTaButh KyOHUECKOe ypaBHEHHE, UMerolee Kopau —3,—2 + 1;—2 — | u crapimmi
k03¢ purment (-3).

Bapmuanr 4:



1. Pemmth ypaBHEHUE
a) X> +8x+25=0;
6) X° —9x+28=0;
) X' +6x>+6x*-8=0.
2. CocraBUTh KyOHUYECKOE YpaBHEHHE C KOPHIMU _X12 , _X22 , —X§ , ecu X;, X5, X3 - KOpHH

ypaBHEHUSA x*—6x*+4x-2=0.

Konmponvnaa pavoma Ne4 no meme «Cucmembol TUHERHbIX YPAGHEHUIL)

Bapuanr 1:
1) Pemmuts cuctemy 1o npasuiry Kpamepa:

—2X + X, —%X; =4
AX, — X, + 2%, =—7
X +2X, =X, =2
2) Pemmuth cuctemy Metoaom ['aycca:
—2X, +3X, — X3 + X, =3
=X, —2X, + X3 +2X, =5
A% —4X, — X3 — X, =—3

2% + X, +X, =3

3) Haitru rangA, eciu

-3 1 2 O
2 0 31
A= :
-11 -1 1
-2 1 2 3
Konmponvnaa paooma Ne5
Bapuanr 1.

1. Jluneiinoe npeoGpasosanue | B Gasuce (el,ez,eg) MUMEET MaTpUILy

1 -1 2
2 1
-2 0 1

Haiitu ero matpuity B 6a3uce
e =e+2e,e,=2¢+3e,+6,,6,=0€ +26,+6,

2. Haiitn co6CTBEHHBIE 3HAYEHHS U COOCTBEHHBIE BEKTOPHI IpeoOpasoBanus A

4 1 4
A=|-5 -2 -4
5 3 -4

3. Teopema 'amunsTona-Kemnu.



Bapuanr 2.
1. Jluneiinoe mpeobGpasosanne | B Gasmce (el,ez,es) MMEET MaTpuLly

2 0 1
-1 2 O
1 -1 3

Haiitu ero marpuny B 6a3uce
e, =3¢ —4e,+2e,,6,=3e +e,,e;=4e —e, +¢,

2. Haiitu coGCTBEHHBIE 3HAYEHHS U COOCTBEHHbIE BEKTOPHI IpeoOpasoBanus A

5 -1 7
A=[-1 -1 1
4 3 6

3. Hepasencto Komu 8 R ns C (noxasars)

Bapuanr 3.
1. JIunelinoe npeoOpa3oBaHUE f B 6asuce (61,62,93) HMEET MaTpuny

-1 2 3
1 1 -1
-2 0 1

Haiitu ero matpuity B 6a3uce
e =2 —2e,—36,,6,=—€+2e,, e;=6,—€

2. Haiiti cOGCTBEHHBIE 3HaUEHUs M COOCTBEHHBIE BEKTOPBI peobpasoBanus A

2 5 —6
A=/1 0 O
01 O

3. Teopema I'amunbsToHa-Kemnu.

Bapuanr 4.
JluneliHoe npeoOpa3oBaHue f B Gasuce (el,ez,es) MMEET MaTpULLY

-1 2 O
3 1 -1
0 4 -1

Haiitu ero matpuity B 6asuce
e =—4e —4e,+3e;,6,=¢ +2e,, 6;=6€, +6

HaiiTi coGCTBEHHBIE 3HAYEHHS © COOCTBEHHBIE BEKTOPHI peobpazoBanus A

-6 -11 -6
A=1 0 O
0O 1 O

HepasenctBo Komu 8 R u B C (moka3arts).
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Ilpumepnulit cnucok 60npocoeé K 3auemy u IK3amMeHy .

Addunnas (obmas nekaproBas) cuctemMa KoopauHart. [IpsMoyronpHas gekapToBa CHCTEMa

KOOpJIMHAT.

2. Ilonspuas cuctema KOOPJUHAT U €€ CBSA3b C MPSAMOYTOJIBHOM 1€KapTOBOM.

3. Hunuuapuueckas cucteMa KOOpAUHAT

4. Cdepuueckasi cucreMa KOOpIUHAT.

5. Bekropsl. JIuHeHHbIE Ooniepalui HaJl BEKTOPaMHU.

6. IloHsATHE TMHEHHOW 3aBUCHMOCTH BEKTOPOB.

7.CxansipHO€ MPOU3BEJICHNE BEKTOPOB U €r0 CBOMCTBA.

8. BekTopHOE nIpon3BeIeHNE BEKTOPOB U €TI0 CBOMCTBA.

9.CmenianHO€ MPOU3BEACHHUE TPEX BEKTOPOB.

10. JIBoitHOE BEKTOPHOE TPOU3BEICHUE TPEX BEKTOPOB.

11. Kanonunueckoe ypaBHeHue npsimoil. [lapamerpuyeckue ypaBHEHUsT TPSIMOM.

12. Obmiee ypaBHEHHE IPSIMOM U €T0 UCCIIEOBAHUE.

13. YpaBHeHue npsamMoil, MpoXOoAsAUIeil uepe3 1Be JaHHbIE TOUKU. Y paBHEHUE
npsiMol “‘B oTpe3kax’.

14. YpaBHeHue NpsAMOil € yIIOBBIM KO3PPUITUESHTOM.

15. YcnoBus napanienbHOCTH U MEPIEHIUKYISIPHOCTH MPSMBIX. YTOJ MEXTY
JBYMS IPSIMBIMH.

16. HopmanbHoe ypaBHEHHE MPSMO.

17. IlpuBenenue oOIIEro ypaBHEHUs IPIMOM K HOpMAJIbHOMY BUTY.

18. PaccrosiHue OT TOUKH A0 IPSIMON Ha MIIOCKOCTH.

19. IIy4ok npsIMBIX Ha IIOCKOCTH.

20. YpaBHeHUE IIOCKOCTH, IPOXOAIIEH Yepe3 JaHHYIO TOUKY HepIEeHIUKYISPHO
JAHHOMY BEKTOpY.

21. OOwiee ypaBHEHHE IIJIOCKOCTH U €T0 UCCIIEIOBAHUE.

22. YpaBHEHUE IUNIOCKOCTH, IPOXOIAIIEH Yepe3 TPH JaHHBIE TOUKH. Y pPaBHEHHE
MJIOCKOCTH “‘B OTpe3Kax’ .

23. B3auMHO€E pacnoJIoKEHNE TUIOCKOCTEMN.

24. IlapameTpuueckre ypaBHEHUS! MJIOCKOCTH.

25. HopmasibHOE ypaBHEHHE IUIOCKOCTH.

26. IlpuBenenue o01Iero ypaBHEeHUs IUIOCKOCTH K HOPMaJIbHOMY BUJLY.

27. PaccTosiHUE OT TOYKH JI0 MIJIOCKOCTH.

28. I1ly4ok mIockocTen.

29. CBs3Ka IIIOCKOCTEM.

30. Yron Mexay IByMs IIJIOCKOCTSIMHU.

31. KanoHnueckoe ypaBHEHHE IPSIMON, MapaMETPUUYECKUE U BEKTOPHO-
napaMeTpruecKoe ypaBHEHUS NPSIMOM B IPOCTPAHCTBE.

32. YpaBHeHue npsMoil, IpoXoIALIei uepes 1B JaHHbIE TOUKH.

33. IIpsimast kak JIMHUS IEPEeCceUeHns IBYX INTIOCKOCTEN.

34. PaccrostHuE OT TOYKH 0 NPSIMOM B IPOCTPAHCTBE.

35. B3anmHoOe pacrionoskeHue MpsIMBIX B IPOCTPAHCTBE.

36. PaccrosiHue Mexay AByMsl IPSIMBIMH B IPOCTPAHCTBE

37. IIpsimast ¥ TUIOCKOCTH B POCTPAHCTBE.

38. Yroa Mexy npsiMoi U IITOCKOCTBIO.

=
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39. CBs3Ka npsIMbIX.
40. OKpYyX HOCTb.
41. Onmunc. Onpenenenne. BoIBOJ KAHOHMYECKOTO YPABHEHHS.
42. UccnenoBanue KAHOHUYECKOTO YPABHEHUS AJUIUIICA.
43. DKCUECHTPUCHUTET U AUPEKTPUCHI FIUIUIICA.
44. KacatenbHas K 3JUIUIICY.
45. Onruueckoe CBOMCTBO AILIUIICA
46. [IpeobpazoBaHre paBHOMEPHOT'O CXKATHUS TIIOCKOCTH K MPSIMO.
47. DnnuIic Kak pe3ysibTaT paBHOMEPHOIO CKATHs OKPY>KHOCTH K OJHOMY U3 CBOUX
JMaMeTPOB.
48. ITapameTrpudeckue ypaBHeHuUs dutuica. [Ipaktudeckuii crmocod mocTpoeHusl.
49. I'nmnepbomna.
50. UccnenoBanne KAHOHMYECKOTO YPaBHEHHUS TUIIEPOOITBI.
51. AcuMIITOTHI TUTIEPOOJIBI.
52. IlapameTpuyeckue ypaBHEHUS rUnepOoIIbl.
53. DKCUEHTPUCUTET TUTIEPOOIIbI U BhIpaXKEHUE (POKAIBHBIX PaInyCOB Yepes
AKCLEHTPUCUTET.
54. JIupeKTpUChl TUIIEPOOJIBI.
55. KacarenpHas k runepoore.
56. Ontuyeckoe CBOMCTBO TUNIEPOOITIBI.
57. IlapaGomna.
58. KacarenpHas k mapaboue.
59. Onruyeckoe CBOMCTBO 1apadoIbl.
60. YpaBHeHue smurca, rurnepOoibl, mapadosbl B HOISPHBIX KOOPIUHATAX.
61. IIpeoOpazoBaHre paBHOMEPHOTO CHKATHSI MPOCTPAHCTBA K IJIOCKOCTH.
BriBoz1 ypaBHEHUS TOBEPXHOCTH BpaIllEHUSI.
62. TpEXOCHBIN AIITUICOU.
63. OgHOIOJOCTHBIN THIIEPOOJIOUT.
64. JIBymOJIOCTHBIN TUIIEPOOIIOH]I.
65. DnnunTHYecKui mapaboIouI.
66. Kanornueckoe ypaBHEHHUE SJUTMITHYECKOTO KOHYCA.
67. Llunnuapudeckue moBEPXHOCTH.
68. I'mmepOonuyeckuii mapaboon/I.
69. IIpsimonnHeitHbIe 00pa3yrouue MOBEPXHOCTEH BTOPOTO MOPSIIKA.
70. O6mee mpeodpazoBanne ahPUHHON CUCTEMBI KOOpAWHAT B apPHHHYIO HA TIOCKOCTH.
71. IIpeoOpa3oBaHue NpsIMOYTOJIbLHON 1€KAPTOBOM CUCTEMBI KOOPAMHAT B MPSIMOYTOJIBHYIO
JIEKapTOBYIO Ha IJIOCKOCTH.
72. IlpuBeneHue oOIIEro ypaBHEHUsI KPUBOM BTOPOTO MOPSAJIKA K BUY, HE COJleprKalleMy
MIPOU3BE/ICHUS] HEU3BECTHBIX.
73. XapakTepuCTUUECKOE YpaBHEHHE KPUBOW BTOPOTO MOPSIIKA.
74. TlpuBeneHHoe ypaBHeHue 1 TUIa KPUBBIX BTOPOTO MOPSAIKAa U €ro UCCIeI0BaHUE.
75. IlpuBeneHHoe ypaBHEHHE 2 TUIIA KPUBBIX BTOPOTO MOPSIKA.
76. IlpuBenerHoe ypaBHEHHE 3 THTIA KPUBBIX BTOPOTO MOPSIKA.
77. Ilpumenenne nmpeoOpa3oBaHus MapajuIeIbHOIO MepeHoca K o0ieMy ypaBHEHHIO KPUBOI
BTOPOTO MOPSAKA.
78. LleHTp KpHUBOI BTOPOTO MOPSAIKA.
79. Iepecedenue mpsiMOii ¢ KPUBOI BTOPOTO TIOPSIZIKA.
80. AcuMnToTHYECKHE HAIPABJIEHUSI OTHOCUTENILHO KPUBOW BTOPOTO MOPSIIKA.
81. lmaMeTphl KPUBOI BTOPOTO TIOPSIZIKA.
82. KacatenpHast K KpUBOM BTOPOTO MOpPSIKA.
7.3. MeToauueckne MaTepuasbl, oNpeessiomue Npoue1ypy OUeHHBAaHUs 3HAHMI, YMEHMId,
HABBIKOB M (MJIM) ONBITa [AeSATEJIbHOCTH, XapaKTEePU3YKIIHUX IJTanbl (OPMHPOBAHHUS
KOMIIETeHIHii.
OOt pe3yabTaT BEIBOAUTCS KaK HHTETPajbHAs OLIEHKA, CKIIAJIBIBAIOIIAS U3 TEKYIETO KOHTPOJIS -
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30% u npomexxyTouHOro KOHTpoJs - 70%.

Texymui KOHTPOJIb 110 IUCLUILIMHE BKIKOYACT:

- moceleHue 3aHaTui - 30 0aoB,

- yyacTHe Ha MPAaKTHYECKUX 3aHATHX - 40 Oanos,

- BBITTOJTHEHUE JOMAITHUX paboT—30 O6aioB.
[IpomexyTO4YHBIN KOHTPOJIb 110 JUCLUIUIMHE BKIIIOUYAET:
- YCTHBIN ompoc - 40 6ayios,

- MUCbMEHHAs! KOHTpOJIbHAs paboTa - 30 6amios.

8. IlepeyeHb OCHOBHOW M [IONMOJHUTEJbLHOH Y4YeOHOH JMTEpPATypPbl, HEOOXOAMMON sl
OCBOEHMS TUCIUIIHHBI.

a) OCHOBHAs Tumepamypa:

1.

Nabun, BnagumMup AJieKCaHIpPOBHY.

Jluneiinas anre6dpa : [yued. ans Gpus. cnenuaabHOCTe! U crienuansHocTH "puknannas
maremaruka'] / Uneun, Bnagumup Anekcanaposud ; J.I".I1o3usk. - 6-¢ u3a., crep. - M. :
®uzmatiurt, 2005. - 278 c. ; 22 cm. - (Kypc BeIcIeil MaTeMaTUKU U MaTEMaTHYECKOM
¢busukn/ mox pen. A.H.Tuxonosa u ap. Bbin. 4) (Cepus "Knaccuueckuil yHUBEpCUTETCKUI
yuebnuk"). - [Ipenm. ykas.: c. 274-278. - PekomennoBano MO PO®. - ISBN 5-9221-0481-0 :
149-93.

Nnbun, Bragumup AnekcaHapoBuy.

AHnanutuueckas reomeTpus : yued. uist yH-ToB 1o crell. "[Ipuki. matemaTuka u "®usuka"
/ NUneun, Bnagumup Anekcannposud, [lo3usk, Dayapn ['eapuxoBuy. - 4-¢ 3., nor. - M. :
Hayka, 1988, 1981, 1971, 1968. - 223 c. : un. ; 22 cm. - (Kypc BbICII. MaTeMaTUKH U MaT.
¢uzuku. Beim. 5). - ISBN 5-02-013762-6 : 0-0.

FeBopksaH I. C. Beicluaa matemaTtuka. JlluHenHasa anre6pa v aHanutuyeckas
reometpus - Mockea: dusmatnur, 2011

"eBopksH, 1.C. Bbicluas matemaTuka. JlnHenHas anrebpa 1 aHanutnyeckas reometpus /
INM.C. l'eBopksH. - Mocka : duamatnut, 2011. - 207 c. - ISBN 978-5-9221-0860-7 ; To xe
[OnekTpoHHbIN pecypc]. -

URL: http://biblioclub.ru/index.php?page=book&id=82792 (25.10.2018).

JNlepoBckas E. B. JluHenHasa anre6pa 1 aHanutuyeckas reometpus: COopHuK 3agau -
Mocksa: AnbTanp, MFTABT, 2017

JleqoBckas, E.B. IluHenHasa anrebpa n aHanutnyeckas reomeTtpus : COopHUK 3agad /

E.B. JlegoBckas ; ®efepanbHoe areHTCTBO MOPCKOro 1 pevHoro TpaHcnopTta, MockoBckas
rocyaapcTBeHHasi akagemusi BogHoro TpaHcnopta, gpunvan ®re0YBO «locyaapCTBEHHbIN
YHUBEPCUTET MOPCKOro U pevHoro dnota nmeHun agmupana C.O. Makaposa». - Mocksa :
AnbTaunp : MTABT, 2017. - 100 c. : un. - bubnuorp.: c. 6. ; To e [QNeKTpOoHHbIN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=483851 (25.10.2018).

0) dononHumenvHasn 1umepamypa:
1. TeimkeBu4, P.H.

Jlunetinas anrebpa u ananutudeckas reomerpus / P. U. Treimkesuy, A. C. deneHko ; moj
pen. JI.A.CynpyHeHKo. - 2-e u31., nepepad. - MuHck : Beinmiinr. mkona, 1976. - 544 c. : un.
- 1-42.

Bromrenc C.C.

Ananmutnueckas reometpus. .1 / C. C. bromrenc ; Jlonym. BKBII B kau-Be yueOHUKa
JUTSL TIe]. MHCTUTYTOB. - U3, 4-e mepepad. - M.-JI. : OT'U3, 1946. - 560c.
Mecronaxoxaenue: Hayunas oubnuorexa JAI'Y
Bromrenc C.C.

Ananmutnueckas reometpus. U.2 / C. C. bromrenc ; Jlonym. BKBII B kau-Be yueOHUKa
JUIS TIe/l. THCTUTYTOB. - U3 1. 4-e mepepal. - M.-JI. : Pen. TexH.-reopeT. auT-pol, 1946. -
318c.

AnaHus J1.A. COOpHMK 3aa4a4y No aHanNUTUYECKON reoMeTpun 1 NUHenHom anrebpe
[OnekTpoHHbIn pecypc] / J1.A. AnaHus, C.M. lN'ycenH-3age, N.A. bIHHMKOB. — ONEeKTPOH.
TekcToBble AaHHble. — M. : Jloroc, 2005. — 376 ¢. — 5-94010-375-8. — Pexunm goctyna:
http://www.iprbookshop.ru/9121.html

9. Ilepeyenb pecypcoB HHGOPMAIUMOHHO-TEJIEKOMMYHMKANMOHHOI ceTn «HMHTepHeT,
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http://biblioclub.ru/index.php?page=book_red&id=82792
http://biblioclub.ru/index.php?page=book_red&id=82792
http://biblioclub.ru/index.php?page=book&id=82792
http://biblioclub.ru/index.php?page=book_red&id=483851
http://biblioclub.ru/index.php?page=book&id=483851
http://www.iprbookshop.ru/9121.html

He00XOAUMBIX /1JISl OCBOEHHUS JUCHUILINHBI.
www.alleng.ru/d/math-stud/math-st879.htm

www.rfbr.ru/rffi/ru/books/o_17811

www.bookvoed.ru/book?id=413420
www.mat.net.ua/mat/Kalinkin-chislennie-metodi.htm
www.chemmsu.ru/download/1kurs/matan/demidovich_for_highschool.pdf
www.alleng.ru/d/math/math97.htm

10. MeToanyeckue yKka3aHus /1Jisl 00y4AIOIIHUXCS 110 OCBOEHUIO THCIIUIIIHHBI.

Jlist caMmocTosTeNhbHOM paboThl 10 Kypcy B omoimoteke JII'Y © B 3JIEKTPOHHBIX pecypcax
HuTepHera uMeeTcs AOCTATOYHO JMTEPATYphl, KaK KIACCHUECKOH, TaK U COBPEMEHHOW, B TOM
qUCJIC IMCpeusgaHrd MHOTHX Ka4YCCTBCHHBIX y‘-Ie6HI/IKOB U 3aJa4YHUKOB. B »Toii cBaA3m
uH(pOpMallMOHHOE oO0ecreueHue Kypca JocTaTodyHoe.  PekomeHayeTcss Marepuan Kaxaon
BBICTYIIAHHOW JIGKIIMU TpopabaThiBaTh B JIeHb ee npoBeneHus. [Ipu oOHAapyKeHWH HETOHSATHBIX
BONPOCOB Tpedyercsi oOpamiatbes K JIEKTOPY BO BpeMsl KOHCYJIbTAIIMOHHOTO JHS WU Ha
NpaKTUYEeCKOM 3aHsATHH. HeocBoeHHbII MaTepran OyAeT TOPMO3UTh JalbHEHIIee BOCIIPUSITHE TEM,
KOTOpBIE OCHOBBIBAIOTCA Ha MEpPBOHAYAIBHBIX JeKIusax. Kypc cHaOxeH OOJbIIMM KOITUYECTBOM
TCPMHUHOB M CHUMBOJIOB, KOTOPBLIC H€06XO[[I/IMO 3ay4MBaTb U IIOBTOPSATH, 4TOOBI BIIOCJICACTBHUU
CBOOOJHO BIa/J€Th UMHU IPH BBINOJHEHUU MPAKTHUECKUX 3aqaHuil. B KoHIlE Kypca MpoOBOIUTCS
TECTUPOBAHHUEC, KOTOPOC IMO3BOJIUT BBIAABUTH IMOATOTOBJICHHOCTL CTYACHTOB U 06paTI/ITI> BHUMAHHUC
Ha orpexu B yueHuu. [IpakTuueckue 3aaHus MO3BOJIST CTYIEHTAM 3aKpENUTh HABBIKU U 3HAHUS,
IMMOJIYYCHHBIC BO BPEM: JICKHMOHHOI'O U MMPAKTUYCCKOI'0 KypCOB IO MAaTECMATUKCE.

11. IlepeyeHb HH(POPMAIUOHHBIX TEXHOJOTHWii, WCHNOJb3yeMbIX IMPH OCYIIeCTBJIEHUH
o0pa3oBaTe/IbHOIO IMpolecca MO0 [AUCHMIUVIMHE, BKJIKYasA IMepeYyeHb IMPOrpaMMHOIO
obecrieyeHusi 1 MHGOPMAIHOHHBIX CIPABOYHBIX CHCTEM.

[Ipu ocymectBieHnn 00pa30BaTEIBLHOTO IMpoIecca MO JUCHUIUIMHE «AHAIUTHYECKAs
TEOMETPHs» PEKOMEHIYETCS HCIONb30BaTh CleAylomue WH(GOPMAlMOHHBIE TEXHOJIOTuu. Bo-
MEPBLIX, OOJDKHBI IPOBOJUTHCA 3aHATUA C KOMIIBIOTCPHBIM TCECTUPOBAHUCM, YTO HNPUYUYHUT
CTYJEHTOB XOpOIIIO OPUEHTHPOBATHCS C pabOTOI Ha KOMIIbIOTEpE AJIsS BBHIMOJHEHUS 3anaHuil. Bo-
BTOPBbIX, I[@MOHCTpaHI/IOHHI:Jﬁ Marcepural TaKKC 6YI[€T IIOKa3aH C IIOMOIIBIO MYHBTHMCI[HfIHBIX
YCTPOMCTB U MHTEPAKTHUBHON JOCKH.

12. Onucanme MaTepuaIbHO-TeXHHYECKOH 0a3bl, He0OXOAUMOIl 1Jsl OCYLIEeCTBJICHUS
00pa30BaTeIbLHOIO Mpolecca Mo JUCIUIIHHE.
e 3aJauHMKU JJIS IPAKTUYECKUX padoT.
I[I/I)IaKTI/IT-IeCKI/Ie KapTO4YKH C 3aJaHUSAMU Ha KaXX10€ 3aHATHC.
Jlocka knaccudeckast.
Jlocka miacTUKoBasi ¢ pa3HOIBETHBIMU MapKepaMHu.
MynsTuMeInifHass yCTaHOBKAa JJS JIEMOHCTpAIlMM JJIEKTPOHHBIX 00pa3oBaTeNbHBIX

pecypcoB
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http://www.alleng.ru/d/math-stud/math-st879.htm
http://www.rfbr.ru/rffi/ru/books/o_17811
http://www.bookvoed.ru/book?id=413420
http://www.mat.net.ua/mat/Kalinkin-chislennie-metodi.htm
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