®denepajibHOE TOCYyIaPpCTBEHHOE AaBTOHOMHOE 00pa3oBaTeibHOe

10 AMCIMILINHE:
10 HANPABJICHHUIO:
npo¢uib NOArOTOBKHU:

Kypc:
KBaJIU(PUKALMSA:

YupeikaeHnue BbICHIETo 06pa303a1mﬁ

«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

IIpopekTop mo y4eOHoii padoTe u
JOBY30BCKOI IOAT0TOBKE
A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)
AHanmuTH4eCcKasi TeOMeTpHs

[IpukmnagHas MateMaTuka 1 HHGOpMaTHKa

ITpuxnaaHas MareMarrka, KOMIIbIOTEPHbBIE HAYKH U UHKEHEPHS]
Ouzrex-mkona [Mpuknagnoit Maremaruku 1 MapopmaTiku
kadeapa BbICIICH MaTeMaTUKN

1

Oakanasp

CemecTp, hopMBI MPOMEKYTOUHOH arTectanuu: 1 (oceHHUH) - DK3aMeH

AynuropHbIX 4acoB: 90 Bcero, B TOM 4HCIIE:

nekrnuu: 30 gac.

cemuHapsbl: 60 yac.

nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 60 gac.

[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 180, Bcero 3au. en.: 4

KonuecTBO KOHTPOJIBHBIX pa0oT, 3aIaHui: 3

[Iporpammy coctaBuiu:

J1.B. Bexnemuiies, a-p nea. Hayk, npodeccop

A.H. Bypmuctpos, kauj. (hu3.-Mar. HayK, JOIECHT

I1.A. KoxxeBHUKOB, KaH. ()U3.-MaT. HAayK, JOICHT

O.K. Tomnurickuii, kauJ. Gpu3.-Mar. HAyK, JTOLEHT

N.A. YyGapos, kaH/. pu3.-Mar. HAyK, JTOLEHT

[Iporpamma obcyxneHa Ha 3acefanuu kKadeapsl Beiciiei maremaruku 21.05.2020



AHHOTANMA
Kypc "AHanuTtndeckas reoMeTpus’ OpHEHTHPOBAH Ha CTYICHTOB IMEPBOTO Kypca OakaiaBpuara.

B kypce "AHanutnueckas reoMeTpus” N3y4aroTcsi OCHOBBI aHATUTHYECKOW TEOMETPHH, a TAKXKe P pa3/ieioB
anreOpsbl.

ITepBast yacTh Kypca MOCBSILIEHA H3yYCHHUIO BEKTOPOB, MX CBOMCTB. BBomarcs moHsTHs 6a3uca, CHUCTEMBI
KOOPJIMHAT, CKAJIISIPHOT0, BEKTOPHOTO ¥ CMEIIAHHOTO MTPOU3BEICHUS.

Bo BTOpOif yacTu Kypca u3ydarorcsi anreOpandeckne JMHUU Ha IUIOCKOCTH M ITOBEPXHOCTH B MPOCTPAHCTBE.
W3ygaercst reoMeTpusl IPSAMBIX H TUIOCKOCTEH, peIIaroTcsl MO3HIMOHHbBIE 331a4u. PaccMarpuBaroTCst IMHUN 1
MOBEPXHOCTH BTOPOTO MOPSKA, NX OCHOBHBIE CBOMCTBA.

TpeTbst "acTh Kypca NOCBSIICHA HM3Y4YeHUIO a(@UHHBIX M OPTOTOHAJBHBIX MPEOOpPa3OBaHHUN IJIOCKOCTH.
BBomuTcsi moHsiTHe Tpymmbel. Pa3zBuBaeTCs TEOpHs MaTpUIl M WX ompeaenureneid. M3ydaercs oOparHas
MaTtpuna. PaccMatpuBarotcst

CHUCTEMBbl JIMHEHHBIX ypaBHEHHH AJisi Cly4as, KOrJa MaTpula CUCTEMbl - HEBBIPOXKICHHAS KBaJpaTHas.
BeiBonsiTest hopmynst Kpamepa.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

O3HakomileHUE CilyllaTeneil ¢ OCHOBaMH aHAJIUTHYECKOM I'€OMETpPUM M IIOATOTOBKA K H3YyYEHUIO
JIPyTruX MareMaTu4ecKux KypcoB — auddepeHnnanbHbIX YpaBHEHUH, TEOPUH (QYHKIUNA KOMILJIEKCHOTO
MEPEeMEHHOT0, ypaBHEHHH MareMarndeckod (u3uku, (YHKIMOHAIBHOTO aHajiu3a, aHAJIUTHYECKOU
MEXaHUKH, TEOPETHUECKON (PU3UKH, METOAOB ONITUMAIILHOTO YIIPAaBICHUS U AP.

33]13‘[1/[ JAUCHUIIINHBI

{1 IlpuoOpereHue CiTyIIaTeIsIMd TEOPETHYCCKHX 3HAHWN M TMPAKTHYECKHX YMEHHH W HABBIKOB B
00JIaCTH BEKTOpHOU anreOpbl, MATPUIHON anreOphl;

[] moaroroBka cnymaTeneﬁ K U3Yy4YCHUIO CMEIKHBIX MATEMAaTUYCCKUX JUCIUITIINH,

O NpUOOpeTeHNEe HABBIKOB B IIPUMEHEHHMH METOJOB AaHAJIUTUYECKOW B (U3UKE M APYTHX
€CTECTBEHHOHAYYHbIX JUCLUIUINHAX.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIKCHHUSA KOMIICTCHIIMH

VYK-1.1 Ananusupyet 3aaady, BBIIEIASA 3TANbl €€ PEIICHHUS,
JIEMCTBUS IO PELIEHUIO 3a1a41

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BbIOUpaeT
nHpopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! MOCTaBICHHON
3a7a4n

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.3 PaccmarpuBaeTr pa3nuuHblE BapHaHTHl PELICHUS
3a[1auM, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamortHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

VK-6.2 CrnocobeH  miuaHMpOBaTh  CaMOCTOATENIBbHYIO
JEATEIIbHOCTh B PEIICHHHM IPOQECCHOHANBHBIX —3a1ay;
MOJBEprarh KPUTHUYECKOMY aHAIN3Yy IPOACIaHHYI0 padory;
HAaXOIUTh M TBOPUECKU HCIIOIb30BaTh MMEIOIIUICS OMBIT B
COOTBETCTBHUH C 33Ja4aMH CaMOPa3BUTHUS

YK-6 CriocoGeH ynpaBiiTh CBOUM BPEMEHEM,
BBICTPAMBaTh U PEaIM30BBIBATH TPACKTOPUIO
CaMOpa3BUTHS HA OCHOBE MPUHIIUIIOB
00pa30oBaHusl B TCUCHUE BCEH )KU3HH

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUHUILTHHE (MOIYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:



U

OmnpeneneHue BeKTOpa W ONEpaLMii C BEKTOpaMHU (CKaJIIPHOE, BEKTOPHOE M CMEIIaHHOE

HpOI/I3B€,Z[eHI/IG), HX CBOWCTBA U q)OpMy.]'ILI, CBA3aHHBIC C OTUMH OIICPpATUAMU;

O

0

O
YMETb:

O

0

YPaBHEHHUsI IPAMBIX JIMHUH, INIOCKOCTEW, IMHUI U TIOBEPXHOCTEN BTOPOTO MOPSIAKA;
CBOWCTBA JIMHHUH U TIOBEPXHOCTEH BTOPOTO MOPSIIKA;
cBolicTBa apPUHHBIX U OPTOTOHAIBLHBIX IPEOOPA30BAHUIN TIIOCKOCTH.

[TpuMeHATh BEKTOPHYIO aireOpy K pelIeHNI0 TeOMETPUIECKUX U (PU3HMUECKUX 3a/1ay;
pelaTh reoOMeTpUUECKHe 3a7adl METOIOM KOOPAMHAT, IPUMEHSThH JIMHEHHbIE TPeoOpa3oBaHus K

PCUICHUIO TEOMETPHUICCKUX 3a4a4;

UJ
BJIAJIETh:
0

NPOU3BOAUTH MAaTPUYIHBIC BBIYUCIICHUS, HAXOAUTH O6paTHYIO MaTtpuny, BBIYUCIATh ACTCPMUHAHTHI.

06H_[I/IMI/I MOHATUAMHA U ONPCACICHUAMU, CBA3AHHBIMH C BEKTOPAMMU: JIMHEWHAasI HC3aBHUCHUMOCTBD,

6331/10, OpucHTaNuA MIOCKOCTH U IPOCTPAHCTBA,

U

opToroHanbHOHU 1 ahGuHHON Kiaccu(UKaer TMHUN 1 TOBEPXHOCTEH BTOPOTO MOPSJIKA.

4. Conep:xkanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIInHbI (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKIIIOUAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Jlexkimu | CemuHapsl JIaGopat. paboThI Camocr.
P pat-p pabora
1 Bekrophas anredpa 8 16 11
2 MeTtoxa koopAHHAT 4 8 11
3 [Ipsimast ¥ mIIOCKOCTH 8 16 11
4 JIuHuYM ¥ MOBEPXHOCTH BTOPOTO MOPSIKA 6 16 16
5 [IpeobpazoBanus TIIOCKOCTH 4 4 11
Nroro yacos 30 60 60
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 180 yac., 4 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 1 (Ocennwii)

1. BekropHast anrebpa

1.1. IloHsiTie O JNMHEMHBIX NPOCTPAHCTBAX M MX OCHOBHBIX CBOMCTBax. Marpuupl. Onepanun
CIIOKCHMsI UM YMHOXEHMs Marpull Ha uucna. OnpelnesiuTesd KBaApaTHBIX Marpul 2-ro u 3-ro
MTOPSIJIKOB.

1.2. HanpaBiieHHbIE OTpe3KU U AeiicTBus HaJ HUuMU. Onepanuy ClI0KeHHs HallpaBjIeHHbIX OTPE3KOB
U YMHOXKEHMSI MX Ha umcia. Mx cBoictBa. BekropHoe mnpoctpancTBo. KommyTarmBHOCTB,
aCCOLMaTUBHOCTb U JUCTPUOYTUBHOCTH OIIEPALIUM ¢ BEKTOPAMH.

1.3. JIuHeiiHO 3aBUCHMBIE WU JIMHEHHO HE3aBHCHUMBIE CHUCTEMBI BEKTOPOB. basuc, KOOpAMHATHI
BekTopoB B Oaszuce. KoopaumnatHoe mpencTtaBieHHe BeKTOpoB. Omepanuu ¢ BEKTOpaMH B
KOOp/AMHATHOM Hpe/cTaBleHnu. M3MeHeHnne KoopJuHaT BeKTopa mpu 3ameHe 6asuca. Heobxomumoe
U IOCTaTOYHOE YCJIOBUE JIMHEHHOM 3aBUCUMOCTH BEKTOPOB B KOOPJAMHATHOHN (opme.

1.4. OpToronanbpHbIE TPOEKIIUHA BEKTOPOB M WX CBOMCTBA. CKaJIspHOE MPOU3BEICHHE, €r0 CBONCTBA,
BBIpaXKeHUE B KoOpauHarax. @opMyIibl AJisl ONPENEIeHUs] PACCTOSHUS MEXy AByMs TOYKaMH U yIyia
MEX]ly JBYMs HallPaBJICHUSAMHU.



1.5. OpueHTupOBaHHBIE TPOWKH BEKTOPOB. BexTopHOE mpowm3BeneHne, ero CBOMCTBA, BBIPAKECHUE B
OPTOHOPMHPOBaHHOM Oa3uce. [eomeTpuueckuid CMBICI BEKTOPHOTO TMPOW3BEJCHHSA. B3auMHbIH
6a3uc. BeipaxkeHue BEKTOPHOTO MPOU3BEICHUS B IPOU3BOJIILHOM Oasuce.

1.6. CwmemanHOe NpPOU3BENCHHE BEKTOPOB, €r0 CBOMCTBA, BBIPAKEHHE B IPOU3BOJIBHOM U
OPTOHOPMHPOBaHHOM 0Oa3ucax. [eoMeTpuUYecKHii CMBICT CMEIIAHHOTO IPOW3BEJCHUS. YCIOBHUSI
KOJUTMHEAPHOCTH M KOMIUIAHAPHOCTH BekTOpoB. dopmyna ABOMHOrO BEKTOPHOTO NPOU3BEICHMUS.
BeiBoj popMysibl IBOHHOTO BEKTOPHOTO TIPOU3BEICHUSL.

2. Metop xoopauHat

2.1. Obmas aexkapToBa W MPSIMOYTOJIbHAS CHUCTEMbl KOOpAHMHAT. VI3MeHEeHHe KOOpJMHAT TOYKH TpU
3aMEHEe CHCTeMBbl KOOpAMHAaT. Marpuua mepexona W ee cBoiictBa. DopMynbl mMepexoga MexIy
HOPSAMOYTOJIBHBIMM ~ CHCTEMAaMH KOOPJAMHAT Ha IUIOCKOCTH. llonmspHas, LwiImHIpUYecKas W
cepuyeckas cucteMbl KoopauHat. DopMysbl Iepexofa MEKAY HUMH M MPSIMOYTOJIBHOW CHCTEMOM
KOOp/IMHAT.

3. IIpsimast 1 IIIOCKOCTH

3. [IpssiMast Ha MJIOCKOCTH U B POCTPaHCTBE. BekTOpHBIE ¥ KOOPAUHATHBIC CIIOCOOBI 3a/IaHUS IPSIMON
Ha IJIOCKOCTH M B mpoctpaHctBe. [lnockocts B mpocrpancTBe. CriocoObl 3aaHusi MIOCKOCTH B
npocrpancTBe. [103UIIMOHHBIE U METPUYECKHE 3aJaud O IPSMBIX M IJIOCKOCTSX B IPOCTPAHCTBE.
[lepeBon onHOM QOpMBI ONMCaHUSI IPSMBIX U IUIOCKOCTEH B MPOCTPAHCTBE B Apyryto Gopmy. Ilydok
npsiMbIx. [Tydok u cBsizka miockocrel. JIuHeliHbIe HEpaBEeHCTBA.

4. JIuHUYU U TOBEPXHOCTH BTOPOI'O MOPSIKA

4.1. KoopnuHatHoe 3a/1aHie JTMHUN Ha TIOCKOCTH, TOBEPXHOCTEH B MPOCTPAHCTBE. ANredpandeckue
JUHUU M TIOBEPXHOCTH. VHBapHMaHTHOCTh MOpAIKa anreOpandeckux JUHUH Ha IJIOCKOCTH TIPH
3aMeHe JIeKapTOBOM cHcTeMbl KoopAauHarl. KoopanHaTHoe 3amaHuWe JMHMM B IMPOCTPAHCTBE.
WNuBapuaHTHOCT MOpsAKa anreOpanvecKux JIMHUK W MOBEPXHOCTEH B MPOCTPAHCTBE MPH 3aMEHE
JIeKapTOBOM cucTeMbl KoopauHar. KoopauHatHoe 3amaHue Quryp Ha IUIOCKOCTH M T€l B
IIPOCTPAHCTBE.

4.2. Anrebpanueckue JMHUU 2-TO TOPsAKA Ha IMJIOCKOCTH. WX opToroHanmbHasi KiacCH(HKaLKs.
[IpuBenenue ypaBHEHMs JIMHUM 2-TO IOpsSAKa K KaHOHMYECKOMY Bupay. LleHTpanbHble JUHHM.
ComnpsikeHHBIE AUaMETPbl. ACUMIITOTUYECKHE HApaBieHus. IHBapHaHTHI.

4.3. Dnnunc, runepbona u mapabona. Mx cpoiictBa. KacarenbHble K 3JUIMICY, TUNEpOoie H
napabose. YpaBHEHHE dIUIUIICA, TUTIEPOOIIBI M MapaboIibl B MOJIIPHON CHCTEME KOOPIUHAT.

4.4. DOnnuncouapl, runepOonouasl u mnapadomounsl. Mx ocHOBHBIE cBoicTBa. llpsMonuHelHbie
obpaszyromme. [umuuapsl 1 xonychl. IloBepxHocTn Bpamenus. Knaccuduxanus 1 KaHOHHUECKHUE
ypaBHEHUS anre0pandecKrux MOBEPXHOCTEN 2-T0 MopsaKa.

5. IIpeoOpa3oBanus MIIOCKOCTH

5.1. OroOpaxkeHuss W TNpeoOpazoBaHus IMIOCKOCTH. Kommo3umms (Ipou3BeAeHUE) OTOOpaKEeHUH.
OO6parnoe oroOpaxenue. BzaumMHO onHO3HAYHOE OTOOpaXkeHWe. JIWHelHbIe NpeoOpa3oBaHUS
TUIOCKOCTH M UX cBolicTBa. KoopnHaTHOE MpeicTaBlieHHe TMHEWHBIX MPe00pa3oBaHMid TUIOCKOCTH.
5.2. AddunHbIE TNpeoOpa3oBaHHUs W HMX TEOMETPHUUYECKUE CBONCTBA. [JNaBHBIE HAalpaBICHUSI
apduHHOTO TpeoOpa3oBaHMs W WX HAXOXKICHUE. [eoMeTpHYecKHid CMBICI MOAYJAS M 3HAKa
omnpenenuTens Marpuibl adpduHHOrO TpeobpazoBanus. AdduHHas KiaccuPUKanus JITUHUA 2-TO
MOPSIZIKa Ha TIOCKOCTH.

5.3. OproroHajbHbIe TIpe0oOpa3oBaHusl U UX CBOWCTBA. Pasnoxenue adduHHOrO peoOpa3oBaHus B
NPOM3BEJCHUE OPTOTOHAJIBHOTO W JABYX cCkaruil. [lomatme o rpymme. I'pynma adduHHBIX
peo0pa30BaHuU INIOCKOCTH U €€ TMOATPYIIIBL.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

Yuebnas AyAUTOpHA, OCHAIICHHAA MYJIbTUMCINA MIPOCKTOPOM, SKPAHOM U MI/IKpO(i)OHOM.



6.IlepeyeHnb pekoMeHyeMOii TUTEPaATyPbI

OcHoBHas nuTeparypa
1. Kypc ananuTiueckoli TeOMeTpHU U TUHEHHOH anreOpsl [Tekcrt] : yueOHuk ams By3zoB / /1. B.
bexnemuiieB .— 12-e uzg., ucnp. — M. : @uszmariut, 2008, 2009 .— 312 c.
2. Beenenue B anre0Opy [Teker] : B 3 4. : yuebnuk i By30B / A. . Koctpukun .— M. : MIITHMO,
2012 .— .— Y. 1 : OcHoBbI anredpsr. - 2012. - 272 c.
3. AHanuTH4YecKas reoMeTpus U TnHelHas anrebpa [Tekct] : B 2 4. : yue6. mocobue aiis By3oB. Y. 1/
A. E. YMHOB ; M-Bo 00pazoBanus u Hayku Poc. denepanmn, Mock. pu3nKo-TeXH. UH-T (TOC. YH-T .—
2-e n3n., uecnp. u gon. — M. : 3n-so MOTU, 2006 .— 272 c.
4. AnanuTudeckas reoMeTpus U iuHeiHas anredpa [Teker] : B 2 4. : yue6. mocobue ans By3os. Y. 2/
A. E. YMHOB ; M-B0o 00pa3oBanus u Hayku Poc. @enepanuu, Mock. pusuko-TexH. uH-T (Toc. yH-T .—
2-e u3n., uctp. u gom. — M. : I3a-so MOTU, 2006 .— 298 c.
5. JIexruu M0 aHAIMTHYECKOW TeoMeTpuH 1 nuHeitHo! anredpe [Tekcr] : yue0. moco0. ; pek.
VYu.-meron. coB. MOTHU / B. U. Uexiios ; M-Bo o6pazoBanust PO, Mock. ¢pusz.-texH. uH-T (TOC. YH-T .—
M : MOTH, 2000 .— 260 c.
6. COOpHUK 33124 110 aHAIMTHYECKOM TeOMETPHH U JInHEeHHOH anrebpe [Tekcr] : yue6. mocobue / JI. A.
Bbexnemumesa, A. 1O. Ilerpouy, U. A. UyGapos ; ox pex. 1. B. beknemumesa .— 2-e u3., nmepepad.
— M. : PUSMATIINT, 2001 .— 496 c.

7. Beenenue B anrebpy [Tekct] : B 3 u. U. 3 : OcHOBHBIE CTPYKTYPHI anreOpbl : y4eOHUK JIJIsl By30B / A.
. Koctpukuna .— 2-e uzn., crepeotun. — M. : MITHMO, 2009, 2012 — 272 c.

JomnonHutenbpHas auTeparypa

1. Beenenue B anreOpy [Tekct] : B 3 u. Y. 2 : Jluneiinas anreOpa : yueOHUK aJist By30B / A. U.
Koctpukun .— 2-e uzn., crepeorun. — M. : MITHMO, 2009, 2012 .— 368 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

http://www.math.mipt.ru
8. Ilepeyenb HHGOPMALMOHHBIX TEXHOJIOTHIi, HCIOJIb3yeMBbIX IPH OCYLIeCTBJIEHHH 00Pa30BaTeILHOI0

npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

Ha nexiuoHHbBIX 3aHATHIX UCTIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOIIOTUH, BKITIOYas IEMOHCTPALIUIO
Npe3eHTAlUMN.

9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

HpI/IBG,I[eHLI B CXKXCTOJHO paSpa6aTLIBaeMBIX JOMAIIHUX 3aJaHUAX.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

Nnpo¢uJIb NOATOTOBKH: IIpuknaagHas MaTemMaTHka, KOMIIBIOTEPHBIE HAYKH W HHKEHEPHS
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa BbICIICH MaTeMaTuKU

Kypc: 1

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

PaspaGorunkm:

J1.B. Bexnemuiies, a-p nea. Hayk, mpogeccop
A.H. Bypmuctpos, kauj. (pu3.-Mar. HayK, JOIECHT
I1.A. KoxxeBHUKOB, KaH. ()U3.-MaT. HAayK, JOICHT
O.K. Tomnurickuit, kauJ. Gpu3.-Mar. HAyK, JOLEHT
N.A. YyGapos, kaH/. pu3.-Mar. HAyK, JOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 Criocoben oCyIIecTBISATh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEIICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3iuuHble BapHaHTHl pPELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

YK-6 CriocoGeH ynpaBisTh CBOUM BPEMEHEM,
BBICTPAMBAaTh U PEAIN30BbIBATH TPACKTOPHUIO
cCaMOpa3BUTHS Ha OCHOBE NPUHIIUIIOB
00pa3oBaHMs B TeUEHUE BCEH KU3HU

VK-6.2 CrnocoOeH  MIaHHpPOBaTh  CaMOCTOSTENBHYIO
NeSITeIbHOCTE B pEUICHUH NPOo¢eCCHOHAIBHBIX —3a]ay;
MOZABEPraTh KPUTUYECKOMY aHAJIM3y HPOJENaHHYyI0 padoTy;
HAXOIUTh W TBOPYECKH MCIOJIB30BAaTh UMEIOLIUICS OIBIT B
COOTBETCTBUH C 3a/1a4aMU CaMOPa3BUTHS

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pesynbrare n3yueHus AUCHMIUIMHBI « AHATUTHYECKasi TECOMETPHS» 00YUaIOIMNACS TOTKEH:

3HATb:

O OmnpeneneHue BeKTOpa W ONEpalii ¢ BEKTOpaMHU (CKaJIIPHOE, BEKTOPHOE M CMEIIaHHOE
MPOU3BEACHUE), UX CBOWCTBA U (POPMYIIbI, CBSI3aHHBIC C STUMH OIEPALUIMU;

[J ypaBHEHHMs NPSMBIX JUHUHI, IUIOCKOCTEH, IMHANA U IIOBEPXHOCTEH BTOPOTO NOPSIJIKA;

[J cBOMCTBa JMHHUN U MOBEPXHOCTEI BTOPOTO MOPSIIKA;

[J cBoticTBa ah(GUHHBIX U OPTOTOHAIBHBIX TPEOOPA30BAHUN TITIOCKOCTH.

yMeThb:

[l IIpuMeHSTh BEKTOPHYIO anredpy K peleHuI0 TeOMETPHUECKUX U (PU3NUECKUX 3a71ad;

[J pemarh reOMETPUYECKHE 3aJa4ll METOAOM KOOpPAMHAT, IPUMEHAThH JTMHEHHbIE MPpeoOpa3oBaHus K
pEILIEHUI0 TeOMETPUYECKUX 3a/ad;

[J TOpOU3BOAMTH MAaTPUUYHBIC BEIYUCICHUS, HAXOAUTh OOPAaTHYIO MaTpPHILY, BBIYUCIIATH JE€TEPMUHAHTHI.

BJIaJeTh:

3. ep

(1 OOmMMH MOHATUSIMU U ONPEENICHUSIMHU, CBS3aHHBIMH C BEKTOPaMH: JIMHEIHAs HE3aBHCHUMOCTB,
0a3uc, OpUCHTAIMS TNIOCKOCTH M IIPOCTPAHCTBA;
[ oproroHanbHOH u adHUHHON KIaccupUKaIMeH THHAN 1 MOBEPXHOCTEH BTOPOTO MOPS/IKA.

€4YCHb THUIIOBBIX (l'lpl/IMeprIX) BOIIPOCOB, 33}131{1/1]7[, TEM IJIsl MOATOTOBKH K TEKYIIEMY KOHTPOJIIO

Texkymuii KOHTPOIb OCYIIECTBISICTCS HAa OCHOBe OamnbHO-pelTuHroBoi cuctembl (BPC) onenku
3HAaHUW 10 u3y4aemMod mucuuiuiiHe. BPC y4YuThIBaeT BBINOJHEHHE CTYIEHTAMH COBOKYITHOCTH
JOMAalIHUX 33/laHUi M KOHTPOJBHBIX pPabOT B COOTBETCTBUM C Yy4eOHBIM IIaHOM. JlaHHBIE O
MOCEIIAEMOCTH M TEKyIIeH YCIIeBaeMOCTH BHOCSTCS NPENONABATENIIMH B CIICIMAJIbHBIC JKypHAJIbI,
OTpakaroTcs B DJIEKTPOHHOM crcTeMe KOHTPOIA U yuuThiBatorcs B bPC.

Texymuii KOHTPOJIb HA OCHOBE JOMAIIHUX 33/IaHUH OCYIIECTBIISICTCA B TEUEHUH Yy4eOHOro cemecTpa B
CPOKH, YCTaHOBJICHHBIC YUeOHBIM YIPABICHUEM, B COOTBETCTBUHU C YUEOHBIM IJIAHOM.

Jns cpaum 3amaHusl CTYOEHT 00s3aH IPEJOCTaBUTh pELICHHE 3aJaud JOMAIlHEero 3aJaHusl B
MUCbMEHHOM (OopMe, OTBETUTh Ha BOINPOCHI NPENofaBaTelsl W HaKucaTh KOHTPOJIBHYIO padoTy 1o
3a/IaHUI0, TI0 KOTOPOU MPOBEPSIOTCA 3HaHWE TIOHATHN M YTBEPKIECHHUM IO TEMaM CIaBaeMOIo 3aaHus
U YMEHMIO pelliaTh 3a/lauu.

Bo Bpems BBINOMHEHUS KOHTPOJIBHOM pabOThl HENb3sl MOJNB30BATHCS IOMOINBIO JPYTHX JIMIL,
BBIYMCIIUTEIBHON TEXHUKU U MOOUIIBHBIMH TEIePOHAMH.

*[Ipuxperusercss bPC no n3ydaemomMy mpeamery.



4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1. Bwraucnure. SBASIOTCS M CTPOKH 3TOTO ONPEAEIUTENS JIMHEHHO 3aBucuMbIMu? Ecnu na, ykaxure
3Ty JINHEHHYIO 3aBUCUMOCTb.

2. B tpeyronsuuke ABC menunanst AB u BK mnepecekarorcs B Touke O. Haiiaure koopauHaTsl
BektopoB AM u BO B 6aszuce CA, CB.

3. 3anumuTe ypaBHEHHE MPSIMOH [1,2]=b B BEKTOpPHO-IapaMeTPHUUECKOM BHUJIE.

4. VYKaxuTe KakoH-HUOYJb HOPMAJIbHBIA BEKTOP NPAMOI Ha MJIOCKOCTH, MMEIOLIEH B MPSMOYTOIbHOM
cUcTeMe KOOpAUHAT yriioBod kodddummeHt K.

5. SBnsercs nu KpuBas, 3aJlaHHasg ypaBHeHUEM 2x2-4xy+5y2+8x—2y=0, nentpanpHoii? Haiigute
KOOpAMHATHI ee eHTpa. Onpenennure THIT KPUBOH.

6. Ilycts A u B — 1Be kBazpaTHbie MaTpUIBl OTHOTO pazmepa. OO0s3aHbl 1M COBIAAATh PAHTH MaTPHIL
AB u BA?

7. 3amummmre obiee pemieHne ypaBHeHHs X1+x2+x3+x4 =0 B BHJIe CyMMbI YaCTHOTO pEIICHUS U
MPOU3BOJILHON IMHEHHON KoMOMHAIMK (DYyHaMEHTAIbHON CHCTEMBI PELICHUH.

8. OO0pa3zyer /1 JUHEHHOE MPOCTPAHCTBO C OOBIYHBIMH ONEpALMSIMH CIOKECHUS M YMHOXCHHUS Ha
YHCJIO:

a) MHOXECTBO (YHKIUI, HHTETpUpyeMbIX 10 PuMaHy Ha oTpeske [a, b];
0) MHOXKeCTBO (PyHKITHIA, OTIpe/IeIeHHBIX Ha [a, b] u Takux, 4yto f(a)=0;

[Tpumeps! 3K3aMEHAIMOHHBIX OMIIETOB

buner Ne 1

1) JluneliHO 3aBHCHMBIE W HE3aBUCHUMBIE CHCTEMBI BEKTOPOB. CBS3b JIMHEWHON 3aBHCHUMOCTU C
KOJUIMHEBPHOCTBIO MJT KOMILJIAHAPHOCTHIO BEKTOPOB.

2) Ha smmmnce $x"2+3y"2=3$ naiitu Touxy $M$, Ommxaiimyro k npsmor $x+y=103$. Berauciaurts
paccrosiaue ot Toukr $M$ 110 aToit npsimoit. CrcteMa KOOpIMHAT IeKapTOBa MPSIMOYTOJIbHAS.

buner Ne 2

1) CkangpHoe mpowusBefieHHE U €ro coiictBa. OpToroHanbHbIE MPOEKINU. BhIpaxeHune CKalIIpHOTO
MPOU3BEACHUS B KoopAnHaTax. buoproronanbHelii 6a3uc.

2) Ilpu xaxkom 3HadeHun mapamerpa $\alpha$ toukm $A(1,2,3)$, $B(3.4,5)$, $C(1,-1,4)$,
$D(2,3,\alpha)$ nexar B ogHoili mockoctu? Hamucars oblee ypaBHEHHE TIOCKOCTH MIPU HalIECHHOM
3HaueHnu napamerpa. Cucrema KOOpANHAT 001Iast AEKapTOBa.

Kpurepun onennBanus

Onenka «ormmuHo (10)» BhICTaBIAETCS OOydaroOmIieMycsl, €CIIM OH IIOKa3all BCECTOPOHHUE,
CHCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH;

oueHka «omm4HO (9)» BhICTaBIAETCA OOy4YalOIIEMyCsl, €CJIM OH IIOKa3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U IPaBUIbHOE 0OOCHOBaHHE
HOPUHATBIX PELICHUH, HO MpHU 3TOM OBUIM JOMYIIEHbl HEOOJbIINE HETOYHOCTH, KOTOPHIE OBLIH
CaMOCTOATEIBHO OOHAPY>KEHBI U HCIIPABIICHBL;

OLICHKAa «OTIMYHO (8)» BhICTABIAETCA OOYydYalOIIEMyCsl, €CJIM OH II0Ka3aJl BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, ITyOOKHe 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NMPH PElICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbHOE 0OOCHOBaHHE
NPUHATBIX PpEIIeHWH, HO NPH 3TOM OBUIM AOMYyINEHBI HEOONbIINE HETOYHOCTH, KOTOpHIE IIOJICE
yKa3aHUs 9K3aMEeHAToOpa ObUIM CaMOCTOSTEIIBHO UCIPABIICHBI;

OLIEHKA «xopomIo (7)» BBICTABISIETCS 00yJaromeMycsl, €CJIM OH TBEPJO 3HAET MaTepHuall, IPaMOTHO U MO
CYLIECTBY H3JIaraeT €ro, yMeeT MNPUMEHATh IOJyYCeHHBbIC 3HAHHWS Ha IPAKTHKE, HO JIOIyCKaeT
HETOYHOCTH B OTBETE MJIM JETIAaeT HECYIIECTBEHHbIE OIIMOKH ITPH PEIICHUH 3a/1a4;

OLIEHKa «XOpoIIO (6)» BBICTABIAETCS 00Y4aIOMIEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U IO
CYIECTBY H3JaraeT €ro, ymeeT IPUMEHATh IOJy4YEeHHbIC 3HAHHMA Ha IPAKTUKE, HO [OIYCKaeT
HeOoJIbLIMe OIMOKH B OTBETE U (WJIN) P PEILICHUH 3a]1ay;

OLICHKA «XOpomIO (5)» BBICTABISIETCS 00yUaromeMycsl, €CJIM OH TBEPJO 3HAET MaTepHuall, IPaMOTHO U MO
CYLIECTBY H3JIaraeT €ro, yMeeT MPHUMEHATh MOJYYCHHbIC 3HAHHWS Ha TNPAKTUKE, HO OTBEYAET
HEYBEPEHHO U (WJIH) JI0ITycKaeT OMMOKY NIpU PEelIeHUH 3a71ad;



OLICHKA «YJIOBJIETBOPHUTENbHO (4)» BbICTABIsAETCS OOy4aroleMmycs, MOKaszaBlIeMy (parMeHTapHbIH,
pa3po3HEHHBI XapakTep 3HAHWH, HETOUHble (POPMYIMPOBKM Oa30BBIX MOHITHH, HAPYLICHUS
JIOTUYECKON NOCIIE10BAaTEIbHOCTH B N3JI0KEHUH [IPOrPaMMHOI0 MaTepuasa, €CiI IIPU 3TOM OH BJIalieeT
OCHOBHBIMH pa3fiesiaMu y4eOHOW MpOorpamMmbl, HEOOXOAMMBIMH IS JaJIbHEHIIEro O0ydYeHUs] 1 MOXKET
MPUMEHSATH NOJIYYEeHHBIC 3HaHU 110 00pasily B CTAHAAPTHON CUTYallNy;

OLICHKA «YJIOBJIETBOPHUTENBHO (3)» BbICTABIsAETCS OOyd4aromeMmycs, MOKaszaBlIeMy (parMeHTapHbIH,
pa3po3HEHHBI XapakTep 3HAHWH, HETOUHble (OPMYIMPOBKM O0a30BBIX MOHITHH, HAPYLICHUS
JIOTUYECKOW I10CJIEZ0BAaTEIbHOCTY B H3JIOKEHUU IIPOIPaMMHOIO Marepuaia, He BIaJCIOIIEMy
HEKOTOPBIMH pazfieflaMi y4eOHOH MpOrpamMMbl, HO YMEIOIIEMY NPUMEHSTH MOJyYCHHbIE 3HAHUA II0
o0pasity B CTaHAapTHOM CUTyalny;

OLICHKA «HEYIOBJIETBOPUTEIHLHO (2)» BBICTABIAETCS O0ydaroleMycCsl, KOTOPbIM He 3HaeT Oonbliel
4acTH OCHOBHOIO COJIEp)KaHHUS y4eOHOW NpOrpaMMbl TUCHMIUIMHBI, JOMYyCKAaeT TpyOble OMMOKK B
(bopMyIHPOBKaX OCHOBHBIX MOHATHI JUCHUIUIMHBI X HE yMEET UCIIOJIb30BaTh MOTy4YEHHbIE 3HAHUS [IPU
PEILIEHUH TUTIOBBIX MPAKTUYECKUX 3a7ad;

OLICHKA «HEYIOBIETBOPUTENHHO (1)» BBICTaBIsSETCS 00ydarOLUIeMycsl, TOKa3aBIIeMy IOJHOE HE3HaHUE
y4eOHO porpaMMbl JUCLUTUTHHEI.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

ITpu mpoBeneHUH YCTHOTO K3aMeHa 00ydaroIeMycsl IPEeAOCTaBISIETCS, OUH Yac (aCTPOHOMHYECKHI)
Ha noaroToBKy. Onpoc oOydatomierocs Mo OWJIETYy Ha YCTHOM 3K3aMEHE HE JOJDKEH MPEBBIIAThH JBYX
4acoB.

Bo Bpems npoBeieHuUs 9K3aMeHa 00yUaroIuecst MOTYT MOJIb30BaThCs IPOrPaMMOM AUCIUITIIHHBL.



«COI'JTACOBAHO»
IIpopexrop mo yae6Hoit paboTe U TOBY30BCKOH OATOTOBKE
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BﬂJ’IJ’IbHO-pCﬁTHHI‘OBﬂH CHUCTEMA OIICHKH 3HAHMM

JucnumuHa: « AHanuTHYecKast reoMeTpus», 1 kype, 1 cemectp, sx3aMeH
Kagenpa: Beiciiell MaTeMaTHKH

Ne Buabl 3auaruii CymmMa 6aJj1j10B
1. | KonrponpHas pabdorta Ne 1 mo cnaue 1 3amanus 0—6
2. KontpompsHas pabora Ne 2 1o ciade 2 3agaHust 0—6
3. KoutponbHas pabora Ne 3 o cnaue 3 3agaHust 0—6
4. |3anmanue Ne | 0—2
5. 3amanue Ne 2 0—2
6. |3amanme Ne 3 0—2
7. IIpoBepka TeOpeTHUSCKUX 3HAHUHA 0—3
8. Pabota Ha cemuHapax 0—3
9. HroroBelii KOHTpOJIb. DK3aMeH (YCTHBIIT OTBET) 0—70
HUTOIoO 0—100

PesyabTaTuBHas padora Ha npakTukyme 0 — 3 6asa. Eciau npu ydere 5Toro Buaa paboThl UTOTOBas
cymMa 3a paboTy B cemecTpe mpeBocxoauT 30 6aitoB, To cunuTath ee paBHoil 30 6aymuiam.

Cymma 0asioB 3a YCTHBIM OTBET Hauucsiercs mo ¢popmyne N*7, rie N > 2 — mpeaBapuTeNbHas OIIEHKA 3a
YCTHBIN OTBET MO AecsaTudamubpHol mkane. Ecau N =1, 2, To utoroBas omenka cosnazaaet ¢ N.

CoOTBEeTCTBHE OIIEHOK UTOTOBOM aKaJeMHUYIECKOH ycIieBaeMOCTH OalIbHO-PEHTHHIOBOM CHCTEME.

Baaasl BPC OueHku
93 — 100 10
OTJINYHO
86 — 92 9
79 —85 8
72— 178 7
XOPOIIO
65— 71 6
58 — 64 5
51 —57 4
TIOBICTBOPUTEIIHLHO
44 — 50 3 Y P
30 —43 2
HEYOBJIETBOPUTEIHHO
0—29 1

PertameHT NpUHATHS TOMAIIHUX 33JlaHUI U IPOBENIEHUS 3K3aMeHa onpenensiercs «llomoxenrneM o Tekyuem
KOHTPOJIE YCIIEBAEMOCTH U MMPOMEKYTOYHOH aTTECTAIlNH CTYIEHTOB Ha Kadenpe BhICIICH MaTeMaTHKN.

3aB.xadeapoi BrICIICH MaTeMaTUKN I'.E. VBanoB




