degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

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

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: AHanurndeckas reoMeTpus
10 HANPABJICHHUIO: [IporpammHas HHKEHEpUs
npo¢uib NOArOTOBKHU: Pa3paboTka nporpaMMHO-UH(POPMAMOHHBIX CUCTEM

BBICIIAS IIKOJIA TPOTPAMMHOI HWH)KCHEPHH
kadeapa BbICIICH MaTeMaTUKN

Kypc: 1
KBaJIMpUKALS: GakanaBp

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

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrositensHas padora: 18 yac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 108, Bcero 3a4. ex.: 3
KonuecTBO KOHTPOJIBHBIX pa0oT, 3aIaHui: 3
[Iporpammy cocraBuiu:

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 opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie CIeayronux KOMHGTGHL[I/Iﬁi

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

VYK-1.1 Ananusupyet 3aaady, BeIIEIASA 3TANbl €€ PEIICHHUS,
JIEHCTBUS IO PELIEHUIO 3a1a41

VYK-1.2 HaxomuT, KpUTHUYECKH aHAIM3HPYET U BbIOUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IOCTaBICHHON
3a7a4n

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

VYK-1.3 PaccmarpuBaeT pas3iH4YHBIE BapUaHThl PELICHUS
3a[1auy, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

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

VK-6.2 CrnocobeH  miuaHMpOBaTh  CaMOCTOATENIBbHYIO
JEATEIIbHOCTh B PEIICHHHM IPOQEeCCHOHANBHBIX 3a1ay;
MOJBEprarh KPUTHUYECKOMY aHAIN3Yy IMPOACIaHHYIO padory;
HAaXOIUTh M TBOPUECKU HCIIOIb30BaTh MMEIOIIUICS OINBIT B
COOTBETCTBHUH C 33Ja4aMH CaMOPa3BUTHUS

YK-6 CriocoGeH ynpaBiiTh CBOUM BPEMEHEM,
BBICTPAMBATh U PEaIM30BBIBATH TPACKTOPUIO
CaMopa3BUTHS Ha OCHOBE NPUHIIAIIOB
00pa30oBaHus B TCUCHUE BCEH )KU3HH

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOeHHS JUCUUIUIMHBI 00yYaromuecs JOJKHBI
3HATB!
O OnpezneneHue BEKTOpa M OINEpaluil € BeKTOpaMH (CKaJsipHOE, BEKTOPHOE U CMEIIAHHOE
MPOU3BE/ICHNE), UX CBOMCTBA 1 (DOPMYIIBI, CBSI3aHHBIE C 3TUMU OIEPAIUSIMHU;
[l ypaBHEHH NMPSAMBIX JIMHHX, IUIOCKOCTEH, TMHUI U TOBEPXHOCTEN BTOPOTO MOPSAKA;
[J cBoiiCTBa JIMHUI U OBEPXHOCTEHU BTOPOIO MOPSIAKA;
[J cBoiicTBa ah(UHHBIX U OPTOTOHATIBHBIX IIPEOOPA30BAHNN TIIOCKOCTH.



YMETb:

U
0

[TpuMeHATh BEKTOPHYIO alreOpy K pelIeHUI0 TeOMETPUIECKUX U (PH3HMUECKUX 3a/1ay;
peuaTb reoOMeTpUIECKUE 3aa4d METOAOM KOOPAWHAT, IPUMEHSTh JIMHEHHbIE TpeoOpa3oBaHus K

PCUICHUIO TEOMETPHUICCKUX 3a/4a4;

0

BJIAJIETh:
]

MNPpOU3BOAUTH MATPHUYHBIC BBIYHUCIICHU, HAXOAUTDH O6paTHYIO Marpuny, BbIYUCIIATh JCTCPMUHAHTHI.

O6H_[I/IMI/I MNOHATUAMU U ONPCACIICHUAMUA, CBA3AHHBIMU C BCKTOpPAMMU! JIMHCHHAS HC3aBHUCHUMOCTD,

0a3uc, OpueHTAIM INIOCKOCTH U IIPOCTPAHCTBA;

0

opToroHainbHOH 1 ahGuHHON KiIaccu(puKaue JMHUNA 1 MOBEPXHOCTEH BTOPOTO MOPSIKA.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Pa3znenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Bekropnas anredpa 8 8 4
2 Meron koopauHaAT 4 4 3
3 [Ipsimast 1 MIIOCKOCTH 8 8 4
4 JInHUYM ¥ MOBEPXHOCTH BTOPOTO MOPSIKA 6 8 3
5 [IpeobpazoBanus IIIOCKOCTH 4 2 4
Hroro yacos 30 30 18
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 108 gac., 3 3au.ex.

4.2. Cogpep:kaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 1 (Ocennuii)

1. BekropHas anrebpa

1.1. TlonsTHe O JMHEMHBIX MPOCTPAHCTBAX M WX OCHOBHBIX CBOMCTBax. Marpuisl. Onepanuu
CIIOKCHHSI M yMHOXEHHMS Marpul Ha uucia. OnpenesuTeNd KBaJpaTHBIX Marpul 2-ro U 3-ro
HOPSAKOB.

1.2. HanpaBnieHHbIE OTPE3KH U JAecTBUS HaJ HUMHU. Oniepalliy CIIOKEHHS HalpaBlIeHHBIX OTPE3KOB
W YMHOXEHHA WX Ha uymcina. Mx cBoiictBa. BekropHoe mnpocTtpanctBo. KomMmyTaTHBHOCTS,
ACCOLMATUBHOCTD U IUCTPUOYTHUBHOCTH ONIEPALIMI C BEKTOPAMH.

1.3. JIuHeWHO 3aBUCUMBICE W JIMHEHHO HE3aBHCHMBIE CHUCTEMBI BEKTOPOB. basuc, KOOpAHMHATEHI
BeKkTOpoB B ©Oasuce. KoopamHatHOe mpencTtaBieHune BekTopoB. Omepamuu ¢ BEKTOpaMH B
KOOPJIMHATHOM TIpe/icTaBlieHuH. M3MeHeHnne koopanHar BeKTopa npu 3amene 6asuca. Heobxomumoe
1 JIOCTaTOYHOE YCJIOBUE JIMHEHHOM 3aBUCHMOCTH BEKTOPOB B KOOPJMHATHOH (opme.

1.4. OproroHayibHbIE POEKIMH BEKTOPOB M UX cBoicTBa. CKalsipHOE MPOU3BEACHUE, €r0 CBOICTRA,
BbIpaXKEHUE B KoopauHarax. @opMysibl AJIs ONPENENEHUs PACCTOSHUSA MEXy AByMs TOUKaMH U yIja
MEXAY ABYMS HalpaBJICHUSAMHU.

1.5. OpueHTrpoBaHHbBIE TPOHKH BEKTOPOB. BekTopHOE mMpom3BeneHne, ero CBOWCTBA, BhIpaKEHHE B
OPTOHOPMHPOBAaHHOM Oa3uce. leomeTpuueckuil CMBICT BEKTOPHOTO MPOW3BEIACHMA. B3aumHbIi
6a3uc. BeipakeHne BEKTOPHOTO IPOMU3BEICHNUS B IIPOM3BOIBLHOM Oasuce.



1.6. CmemanHoe TpPOU3BEACHHE BEKTOPOB, €r0 CBOMCTBA, BBIPAKEHHE B TPOU3BOJIBHOM U
OPTOHOPMHUPOBAaHHOM 0Oa3ucax. [eomMeTpuuecKHii CMBICI CMEIIAHHOTO TPOU3BEACHHS. YCIIOBHS
KOJUJIMHEAPHOCTH M KOMILJIAHAPHOCTU BEKTOpPOB. DopMysa IBOHHOTO BEKTOPHOTO IMPOU3BEICHHMS.
BriBog popmysibl ABOMHOTO BEKTOPHOTO MPOU3BEICHUSL.

2. Metoa koopauHaT

2.1. Obmas gexapToBa W MPSIMOYTOJIbHAs CUCTEMbl KOOpAMHAT. VI3MeHEeHne KOOpAMHAT TOYKH IpU
3aMEHE CHUCTEMbl KOOpAMHAT. Marpuna mnepexona H ee cBoicrBa. DoOpMysbl NEpexona MEXIy
MPSMOYTOJBHBIMM ~ CUCTEMAMHM KOOpAMHAT Ha IUIockocTH. [lomsdpHas, OuiIMHIpUYECKas W
cdepuueckas cucteMsl koopanHatr. Dopmyibl Hiepexona MeXy HUMH U IPSMOYTOJIbHOM cucTeMoin
KOOPJIHUHAT.

3. Ilpsimasi ¥ TWIOCKOCTh

3.1. [IpssmMass Ha TJIOCKOCTH W B TMPOCTPAHCTBE. BEeKTOpHBICE M KOOPAMHATHBIC CIOCOOBI 3aJ[aHUS
NpsIMOM Ha TUIOCKOCTH W B mpocrtpaHcTBe. [lmockocte B mpocTtpaHcTBe. CrocoObl 3agaHus
IJIOCKOCTU B MpOCTpaHCTBE. II03MLIMOHHBIE U METPUYECKHE 3aauyd O MPAMBIX U IUIOCKOCTAX B
npoctpancTie. [lepeBos ofHON (HOpMBI ONMCAHUS MPSAMBIX M TNIOCKOCTEH B MMPOCTPAHCTBE B JIPYTYIO
dhopmy. [Tyqok npsimbix. [1yqok u cBsi3ka miockocTel. JInHeliHbie HepaBeHCTRA.

4. JIuHUM ¥ TIOBEPXHOCTH BTOPOTO MOPSAAKA

4.1. KoopnuHarHoe 3a/laHue TMHHAN Ha TUTIOCKOCTH, TOBEPXHOCTEH B MPOCTPAHCTBE. ANreOpandeckue
JUHUM WU TIOBEPXHOCTH. VIHBapMaHTHOCTH MOpAAKa anreOpanyecKux JIMHUM Ha IUIOCKOCTH NpHU
3aMEHe JIeKapToBOM cucTembl KoopauHar. KoopauHaTHoe 3ajaHue JMHUM B IPOCTPAHCTBE.
WHBapruaHTHOCTh MOpsAIKa anreOpandyecKux JMHUM U MOBEPXHOCTEH B MPOCTPAHCTBE MPH 3aMEHE
JEKapTOBOM cucTeMbl KkoopauHar. KoopaunartHoe 3amaHue ¢uUryp Ha IUIOCKOCTH M Tel B
MPOCTPAHCTBE.

4.2. Anrebpanueckue JIMHUU 2-TO TOPsJIKA Ha IJIOCKOCTH. WX opToroHanmbHasi KiacCH(HKAIIS.
[IpuBenenne ypaBHEHHMs JHMHUM 2-TO TOPSAKA K KaHOHMYECKOMY BuAy. LleHTpajbHBIC TUHHH.
ConpsixeHHble AMaMeTpbl. ACUMIITOTUYECKHE HalpaBiIeHus. FIHBapuaHThI.

4.3. Dnnurne, runepbona u mapabona. Mx cpoiictBa. KacarenbHble K 3iIuICy, TUnepOone H
napabose. YpaBHEHHE JIUIMIICA, TUIIEPOOIIbI M apabosibl B MOJIIPHON CHCTEME KOOPAUHAT.

4.4. Dnmuncouapl, runepOonoupl U mapabomousl. VX ocHOBHBIE cBoMcTBa. [IpsMonuHelHbIe
oOpasytomme. Lunuaapsl n konychl. [loBepxnoctu Bpamenus. Knaccupukanuss 1 KaHOHHMYECKUE
ypaBHEHUS anredpandeckux MOBEPXHOCTEH 2-T0 MOpsIIKa.

5. IlpeoOpazoBaHust MIIOCKOCTH

5.1. OroOpaxkenus u mpeoOpazoBaHuA IJIOCKOCTH. Kommosumms (mpou3BeAeHUE) OTOOpa)KeHWH.
ObparHoe oToOpakeHue. B3ammHO ofHO3HauHOE oOTOOpakeHue. JImHelHbIe TpeoOpa3zoBaHuUs
IUIOCKOCTHU M UX cBoiicTBa. KoopanHaTHOe npencTaBiieHHe JTMHEWHBIX MPE00pa3oBaHMii IUIOCKOCTH.
5.2. Addunnasie mpeoOpa3oBaHHS W WX TEOMETPUUYCCKHE CBONCTBA. [JaBHBIE HaIpaBIICHUS
adbduHHOrO TpeoOdpa3oBaHUS W WX HaxXOKJeHHE. [eoMeTpuYecKHii CMBICT MOIYIS M 3HaKa
ompenenurens marpuubl apduHHOro npeobpasoBanus. AddunHas knaccupurauus JUHUA 2-TO
HOPSIIKA HA TMJIOCKOCTH.

5.3. OproroHajibHble IpeoOpa3oBaHusl U UX CBoWCTBa. Pasnoxenue adduHHOrO npeoOpa3oBaHus B
MPOU3BEJCHNE OPTOTOHANLHOTO W JByX cxarmid. [lomsarne o rpynme. Ipynma adduHHBIX
peoOpa3zoBaHni IIIOCKOCTH U €€ MOATPYIIIIL.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

VuebHas ayquTopusi, OCHaIllEHHAs! MyJIbTUMEANA IIPOEKTOPOM, 3KPAaHOM U MUKPO(OHOM.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI



OcHoBHas nuTeparypa
1. Kypc ananuTiueckoli TeOMETpHU U TUHEHOH anreOpsl [Tekct] : yueOHuk ans By3zoB / /1. B.
bexnemuiieB .— 12-e uzg., ucnp. — M. : @uszmariut, 2008, 2009 .— 312 c.
2. Beenenue B anreOpy [Teker] : B 3 4. : yuebnuk i By30B / A. . Koctpukun .— M. : MITHMO,
2012 .— .— Y. 1 : OcHoBbI anredpsr. - 2012. - 272 c.
3. AHanuTH4YecKas reoMeTpus U TuHelHas anrebpa [Tekct] : B 2 4. : yue6. mocobue aiist By3oB. Y. 1/
A. E. YMHOB ; M-Bo 00pazoBanus u Hayku Poc. denepanmn, Mock. pu3nKo-TeXH. UH-T (TOC. YH-T .—
2-e n3n., uenp. u gon. — M. : M3n-so MOTU, 2006 .— 272 c.

4. AnanuTudeckas reoMeTpus U iuHeiHas anredpa [Teker] : B 2 4. : yue6. mocobue ams By3os. Y. 2/
A. E. YMHOB ; M-Bo 00pa3oBanus u Hayku Poc. ®enepanuu, Mock. pusuko-TexH. uH-T (Toc. yH-T .—
2-e u3n., uctp. u gorn. — M. : 3a-so MOTHU, 2006 .— 298 c.

5. JIexruu M0 aHAIMTHYECKOW TreoMeTpuH 1 nTuHeitHo! anredpe [Tekcr] : yued. moco0. ; pek.
VYu.-meron. coB. MOTHU / B. U. Uexios ; 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 anredpe [Tekcr] : yue6. mocobue / JI. A.
Bbexnemumesa, A. 1O. Ilerposuy, U. A. UyGapos ; ox pex. . B. bexinemumesa .— 2-e u3., nmepepad.
— M. : PUSMATIINT, 2001 .— 496 c.

7. Beenenue B anre6py [Tekct] : B 3 u. U. 3 : OcHOBHBIE CTPYKTYPBI anreOpbl : y4eOHUK JIJIs By30B / A.
. Koctpukuna .— 2-e uzz., crepeotun. — M. : MITHMO, 2009, 2012 — 272 c.

JomnonHurenbsHas 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 OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

http://www.math.mipt.ru
http://lib.mipt.ru

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexiuoHHbBIX 3aHATHIX UCTIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOIOTUH, BKITIOYas IEMOHCTPALIUIO
Npe3eHTAlUN.

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

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



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: IIporpammuas nHXEHEpHs

Nnpo¢uJIb NOATOTOBKH: Pa3paboTka nporpaMMHO-MH(POPMALTUOHHBIX CHCTEM
BBICIIIas MIKOJa nMporpamMmmHon nHxkenepun MOTHU - SAnnexc
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 pa3nuyHbBIE BapUaHTHl PELICHUS
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 OnpezneneHue BEKTOpa M Ollepaluil ¢ BeKTopaMH (CKaJlsipHOE, BEKTOPHOE U CMELIAHHOE
MPOU3BEACHUE), UX CBOMCTBA U (DOPMYIIBI, CBA3aHHBIEC C 3TUMU ONEPALUSIMH;

[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.

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

[J pemaTb reOMETPUYECKUE 3aJa4d METOAOM KOOPAWHAT, MIPUMEHSATH JIMHEHHBIC TpeoOpa3oBaHus K
pEILIEHUI0 TeOMETPUYECKUX 3a/ad;

[J nOpou3BOAMUTH MAaTPUUHBIEC BHIYMCIICHUS, HAXOAUTH OOPATHYIO MaTpPUILy, BEIYUCIATH JE€TEPMUHAHTHI.

BJAA€Th:

3. Ilep

[0 OOmwUMH NOHATHSMH M OIPEICIICHUSIMH, CBSI3aHHBIMH C BEKTOpPAMU: JIMHEWHAs HE3aBHCHUMOCTb,
0a3uc, OpueHTAIM INIOCKOCTH U IPOCTPAHCTBA;
[J oproroHanbHOH 1 adPUHHON K1accupuKaLen TMHUN U MOBEPXHOCTEH BTOPOTO MOPSIKA.

€4eHb TUINOBBIX (IIPUMEPHBIX) BONIPOCOB, 3aJaHMi, TeM JJI HOATOTOBKH K TeKYIEMY KOHTPOJIIO

Texkymuii KOHTPOJb OCYLIECTBIIIETCS Ha OCHOBE OammbHO-peldTuHroBoil cuctemsl (BPC) onenku
3HaHMM 10 wu3ydaemod aucuuiuinHe. BPC yduThIBaeT BBIMIOJHEHHE CTYAEHTaMH COBOKYITHOCTHU
JOMAIlHUX 3aJaHU M KOHTPOJBHBIX PabOT B COOTBETCTBUU C Y4eOHBIM IIaHOM. JlaHHBIE ©
[IOCEIAEMOCTH U TEKYLIEH yClIeBaeMOCTU BHOCATCS IPENOAABATENIIMU B CIIELHUAJIbHBIE >KypHAJbI,
OTPaKAIOTCS B AIEKTPOHHON CUCTEME KOHTPOJISl ¥ yunuThiBatorcsi B BPC.

Texymuii KOHTPOJIb HA OCHOBE AOMAIIHUX 3a/1aHUI OCYIIECTBISIETCS B TEUCHUH Y4eOHOTO CeMECTpa B
CPOKH, YCTaHOBJICHHBIE Y4eOHBIM yIPaBICHUEM, B COOTBETCTBUH C YUEOHBIM IIAHOM.

Jns cmaum 3agaHus CTYyAEHT 00s3aH INPeJOCTaBUTh pELICHHE 3aJadd JOMAIHEro 3aJaHus B
MUCBMEHHON (hopMe, OTBETHUTHh HAa BOMNPOCHI MPENOAaBaTelNsi M HaNKUCaTb KOHTPOJIBHYIO padoTy Mo
3aJaHUI0, TI0 KOTOPOU MPOBEPSIOTCS 3HAHUE NOHATUN M YTBEPKIACHUN IO TEMaM CIAaBAEMOTO 3aIaHUS
Y YMEHHIO peliarh 3a1auu.

Bo Bpemsi BBINOJHEHUS KOHTPOJBHOM pabOThl HENb3sl MOJb30BATHCS IMOMOINBIO APYTHX JIHI,
BBIYMCIIMTEIEHON TEXHUKU U MOOMIBHBIMU Tele()OHAMH.

*[puxperuisercss BPC mo n3ydaemomMy mpeamery.



4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

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

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

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

4. VYKaxuTe KakoH-HUOYIb HOPMAJIbHBIA BEKTOP NPAMOM Ha MJIOCKOCTH, MMEIOLIEH B MPSMOYTOIBHOM
cUcTeMe KOOp/AUHAT yrioBol koddummeHt K.

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

6. Ilycts A u B — 1Be kBazpaTHbie MaTpUIBl OTHOrO pazmepa. OOs3aHbI 1M COBIAAATh PAHTH MaTPHIL
AB u BA?

7. 3amummre obiiee pemieHne ypaBHeHUs X1+x2+x3+x4 =0 B BHJIe CyMMBI YaCTHOTO pEIICHUS U
MPOU3BOJILHON TMHEHHON KoMOMHAIMK (DYyHaMEHTAIbHON CHCTEMBI PELICHUH.

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

a) MHOXECTBO (DYHKIUI, HHTETpUpYyeMbIX 1o PuMaHy Ha oTpeske [a, b];

0) MHOKeCTBO (PyHKIHIA, OTIpE/ICICHHBIX Ha [a, b] u Takux, 4to f(a)=0.

[TpumMepsl 3K3aMEHAITMOHHBIX OUIIETOB
Buer Ne 1

1) JluneliHO 3aBHCHMbBIE W HE3aBUCHUMBIE CHCTEMBI BEKTOPOB. CBS3b JIMHEWHOH 3aBHCHUMOCTU C
KOJUIMHEBPHOCTBIO MJT KOMILJIAHAPHOCTHIO BEKTOPOB.

2) Ha smmmnce $x"2+3y"2=3$ naiitu Touxy $M$, Ommxaiimyro k npsmor $x+y=103$. Beraucaurs
paccrosiaue ot Toukr $M$ 1o aToit npsimoit. CrcteMa KOOpIMHAT IeKapTOBa MPSIMOYTOJIbHASL.

buner Ne 2

1) CkangpHoe mpowusBefieHHE U €ro coiictBa. OpToroHasbHbIE MPOEKINU. BhIpaxeHune CKalIpHOTO
MPOU3BEACHUS B KoopAnHaTax. buoproronanbHelil 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 omHoili miockoctu? Hamucars oblee ypaBHEHHE TIOCKOCTH MIPU HalIECHHOM
3HaueHnu napamerpa. Cucrema KOOpAWHAT 001Iast AEKapTOBa.

Kpurepun onennBanus

Onenka «ormmuHo (10)» BhICTaBIAETCS OOydaroOmIeMycCsl, €CIIM OH TIOKa3all BCECTOPOHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH;

oueHka «omm4HO (9)» BhICTaBIAETCA OOy4YalOIIEMyCsl, €CJIM OH II0Ka3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3a7a4, CBOOOTHOE U MPaBUIbHOE 0OOCHOBaHHE
HOPUHATBIX PELICHUH, HO MpH 3TOM OBUIM JOMYIIEHBl HEOOJbIINE HETOYHOCTH, KOTOPHIE OBLIH
CaMOCTOATENBHO OOHAPY>KEHBI U HCIIPABIICHBL;

OLICHKAa «OoTIM4YHO (8)» BhICTABIAETCA OOydYalOIIEMyCsl, €CJIM OH IIOKa3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HOPUHATBIX PpEIIeHWH, HO NPH 3TOM OBUIM JOMYyIIEHbI HEOOJIBIINE HETOYHOCTH, KOTOPbIE IOCIe
yKa3aHUsl 9K3aMEeHATOpa ObUIM CaMOCTOSTEIbHO UCIIPABIICHBI;

OLIEHKA «xopomIo (7)» BBICTABISIETCS 00yUaromeMycsl, €CJIM OH TBEPJO 3HAET MaTepHuall, IPaMOTHO U O
CYLIECTBY H3JIaraeT €ro, yMeeT MNPUMEHATh IOJy4YCeHHbIC 3HAHHWS Ha IPAKTHKE, HO JIOIyCKaeT
HETOYHOCTH B OTBETE MJIM JETIAaeT HECYIIECTBEHHbIE OIIMOKH IPH PEIICHUH 3a/1a4;

OLIEHKa «XOpoIIO (6)» BBICTABIAETCS 00Y4aIOMEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U O
CYIECTBY H3JaraeT €ero, ymeeT IPHUMEHATh IOJIy4YEeHHbIC 3HAHMA Ha IPAKTUKE, HO [OIYCKaeT
HeOoJIbLIMe OIMOKH B OTBETE U (WJIN) MIPH PEILICHUH 3a]1ay;



OLIEHKa «XOpo1IO (5)» BhICTABIAETCS 00Y4aIOMEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U O
CYLIECTBY H3/1araeT €ro, yMmeeT IpPHUMEHATh IIOJIYYEHHbIE 3HAHMsS HAa IPAKTUKE, HO OTBEYAET
HEYBEPEHHO U (MJIM) JOITycKaeT OMMOKY PY PEeLICHUH 3a7ad;

OLICHKA «YIOBJIECTBOPHUTEIBHO (4)» BBICTaBISETCS OOydaroleMycs, MOKa3aBIIeMy (QparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETOYHbIe (OPMYIHPOBKH 0a30BBIX MOHITHH, HAPYIICHUS
JIOTHYECKON MOCIIEI0BATEIBHOCTH B H3JI0KEHUHU IIPOrPaMMHOI0 MaTEPHAIIa, €CIIA IIPH 3TOM OH BJIAJIEET
OCHOBHBIMHU pa3zieiaMu y4eOHOM MporpaMmbl, HEOOXOAUMBIMHU AJIsl JaJbHEHIIEro 00y4eHnss 1 MOXKET
MPUMEHSTH MOJy4YeHHbIE 3HAHUS 110 00pa3ly B CTAHJAPTHON CUTYyallny;

OLIEHKA «YIOBJIETBOPHUTEIBHO (3)» BBICTaBIsETCS OOydaromeMycs, MOKa3aBIIeMy (QparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETOYHbIE (OPMYIMPOBKH O0a30BBIX MOHITHH, HAPYIICHUS
JIOTUYECKOW TOCIENOBAaTEIbHOCTH B U3JOXKEHUM MPOrpaMMHOIO MaTepuana, He BIAJCIOLEMY
HEKOTOPBIMH pa3JieslaMi y4eOHOW HpOorpaMMbl, HO YMEIOIIEMY HPUMEHSATh MOJy4YeHHBbIC 3HAHUS ITI0
00pa3ily B CTAaHJApTHON CHTYyalluy;

OLICHKA «HEYIOBJIETBOPUTENIHHO (2)» BBICTABISIETCA OOydaroUIeMycsi, KOTOPbI He 3HaeT Oosbliel
YaCTH OCHOBHOTO COZEPXKaHMS Y4eOHOM HporpaMmbl TUCHUIUIMHBI, JOMYyCKaeT rpyOble OMMOKH B
(hopMyIIMpPOBKaX OCHOBHBIX MOHATUI IUCLUILIMHBI M HE YMEET MCIIOIb30BATh MOIYYEHHBIC 3HAHUS IPU
pEILIEHUH TUIIOBBIX IPAKTUYECKUX 3a7a4;

OLICHKA «HEYJOBJIEeTBOPHUTENbHO (1)» BhICTaBisieTcss 00ydaromemMycsi, oKa3aBlIeMy MOJHOE HE3HaHHE
y4eOHON MPOrpaMMbl JUCIUILIMHEI.

5. MeTonuueckune MaTepuajbl, Onpeaeasionie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[Ipu npoBeneHuM yCTHOTO 3K3aMeHa 00ydaromeMycsl IpeaoCTaBIsAeTCsl OAMH Yac (aCTPOHOMHYECKUN)
Ha 1moAroToBKy. Onpoc obyuaromerocs mo OmieTy Ha YCTHOM 9K3aMEHE He JIOJDKEH IPEBBIIATh IBYX
4acoB.

Bo BpCEMs IMPOBCACHUSA 5K3aMCHaA o6y%uomneca MOTYT ITOJIb30BATbC nporpaMMoﬁ JAUCIUITIIMHBI.



«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




