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 "AHanuTHueckasi reoMeTpus” N3y4aroTcsl OCHOBBI aHATMTUYECKON TEOMETPHH, a TAKXKE PSI Pa3lIesioB
anreOpsbl.

ITepBast yacTh Kypca INOCBSIIEHAa M3YyYEHUIO BEKTOPOB, UX CBOWCTB. BBomsaTcs monaTust Oasuca, CHCTEMBI
KOOPJIMHAT, CKAJIISIPHOT0, BEKTOPHOTO ¥ CMEIIAHHOTO MTPOU3BEICHUS.

Bo BTOpoOii yacTu Kypca u3ydaroTcs anredpandecKkue JMHUN Ha IJIOCKOCTH M MOBEPXHOCTH B NMPOCTPAHCTBE.
W3ygaercst reoMeTpusi IPSMBIX H IDIOCKOCTEH, PeNIatoTCcsl MO3UIIMOHHEIE 3a/1a4i. PaccmarpuBaroTcs TMHUU U
MOBEPXHOCTH BTOPOTO MOPSKA, NX OCHOBHBIE CBOMCTBA.

TpeTbst yacTb Kypca MOCBSIICHA W3yYeHHIO aQUHHBIX W OPTOrOHAJIBHBIX NPEOOPa30BaHHN IJIOCKOCTH.
BBomuTcs moHsTHE Tpymnmbl. Pa3BuBaeTcs Teopust Marpull M MX omnpenenutencii. Mzydaercs oOparHas
MaTtpuna. PaccMatpuBarotcst

CHUCTEMBl JIMHEHHBIX ypaBHEHMH HJIsl Cilydas, KOIIa MaTpHlla CHCTEMBbl - HEBBIPOXKICHHAs KBaJpaTHas.
BeiBonsiTest hopmynst Kpamepa.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

O3HakomileHUE CilyllaTeneil ¢ OCHOBaMHU aHAJIUTUYECKOM I'€OMETpPUM M IIOATOTOBKA K H3YyYEHUIO
JOPyTruX MareMaTu4ecKuX KypcoB — IuddepeHIHalbHBIX YPaBHEHUH, TEOpUN (PYHKIHIA KOMIUIEKCHOTO
MEPEMEHHOT0, ypaBHEHHMI MareMaTu4eckoi (W3WKH, (QYHKIMOHAIBHOTO aHalu3a, aHAJIUTHYCCKOU
MEXaHUKH, TEOPETHUECKON (PU3UKH, METOAOB ONITUMAIILHOTO YIIPAaBICHUS U AP.

33]13‘[1/[ JAUCHUIIINHBI

[TpuoOpeTeHne ciaymaTeIsiIMi TEOPETHYSCKUX 3HAHMW M TPAKTUYECKHX YMEHHUI M HABBIKOB B
00JIaCTH BEKTOpHOU anreOpbl, MATPUIHON anreOphl;

IIOATOTOBKA cnymaTeneﬁ K U3Yy4YCHUIO CMEKHBIX MATEMAaTUYCCKUX JUCIUIIIINH,

NpuoOpeTeHNEe HABBIKOB B NPUMEHEHHHM METOJOB AaHAJUTUYECKOH B (U3MKE M JOPyrHX
€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, BeIJIENISSA 3TANbl €€ PELICHNUS,
JIEHCTBUS IO PELIEHUIO 3a1a41

VYK-1.2 HaxomuT, KpUTHYECKU aHAIU3UPYET M BBHIOMpAeT
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'pamotHoO, JIOTUYHO, apryMeHTHPOBAHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHSI U OLIEHKU

VK-6.2 CnocobeH  mjaHUpPOBaTb  CaMOCTOSITEIIBHYIO
JEATENIFHOCTh B pEIICHMH Npo(ecCHOHANBHBIX —3ajad;
MOJBEprarh KPUTUUYECKOMY aHAIM3y IMpOAETaHHYyI0 padory;
HAaXOIUTh U TBOPYECKH HMCIOIb30BaTh MMEIOIIMICS ONBIT 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!
Onpeznenenne BEKTOpa M OlEpaluil ¢ BeKTopamMH (CKalsipHOE, BEKTOPHOE U CMEIIAHHOE
MPOU3BE/ICHNE), UX CBOMCTBA 1 (DOPMYIIBI, CBSI3aHHBIE C 3TUMU OIEPAIUSIMHU;

YpaBHEHUS NPSAMBIX JUHUM, IIIOCKOCTEH, INHUI U IOBEPXHOCTEN BTOPOTO MOPSIKA;

CBOWCTBA JINHUW U IIOBEPXHOCTEH BTOPOTO NOPSIKA;

CBOICTBA aQUHHBIX 1 OPTOTOHAIBHBIX PEOOPa30BaHMI TIIOCKOCTH.




YMETb:

[TpuMeHATh BEKTOPHYIO aire0py K pelIeHUI0 TeOMETPUIECKUX U (GU3MUYECKHUX 3a/1a4;

peuiatb recOMCTPUICCKUC 3aJa9 MCTOAOM KOOPAWHAT, TPUMCHAIATH JIMHCHHEBIC npeo6pa30BaHI/I$[ K

PCUICHUIO TEOMETPHUICCKUX 3a/4a4;

BJIAJIETh:

MPOU3BOANUTH MATPUYHBIC BBIYNCIICHUA, HAXOAUTH 06paTHy10 MaTpuny, BEIYUCIIATE ACTCPMUHAHTEL.

O6H_[I/IMI/I MOHATUAMU U OIPCACICHUAMU, CBA3AHHBIMHU C BCKTOPpAMU: JIMHEHHAs HC3aBHUCHUMOCTD,

0a3uc, OpueHTAIM INIOCKOCTH U IIPOCTPAHCTBA;

opTtoroHainsHOU U adppuHHOM KIaccudukanmeil TMHUNA U TOBEPXHOCTEH BTOPOTO MOPSIIKA.

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 NMHEMHBIX MPOCTPAHCTBAX M WX OCHOBHBIX CBOMCTBax. Marpuipsl. Omnepanuu
CIIOKCHHSI M yMHOXEHHMS Marpul Ha uucia. OnpenesuTeNd KBaJpaTHBIX Marpul 2-ro U 3-ro
HOPSAKOB.

1.2. HampaBneHHbIE OTPE3KH U ACUCTBUS Haa HUMHU. Omepaluy CIOKEHHs HalpaBICHHBIX OTPE3KOB
W YMHOXEHHA UX Ha uyHcrna. Mx cBoiictBa. BektopHoe mnpocTtpancTtBo. KomMMyTaTHBHOCTB,
ACCOLMATUBHOCTD U IUCTPUOYTHUBHOCTH ONIEPALIMI C BEKTOPAMH.

1.3. JIuHelHO 3aBHCHMBIE W JMHEHMHO HE3aBUCUMBIE CHCTEMBI BEKTOPOB. bas3uc, KoopauHaThbl
BekTOpoB B Oasuce. KoopaumnatHoe mpencraBieHue BekTopoB. Ormepanuu ¢ BEKTOpaMH B
KOOPJIMHATHOM TIpeJicTaBlieHNH. M3MeHeHne KoopamHaT BeKTopa npu 3amene 6asuca. Heobxogumoe
1 JIOCTaTOYHOE YCJIOBUE JIMHEHHOM 3aBUCHMOCTH BEKTOPOB B KOOPJMHATHOH (opme.

1.4. OpToroHajibHble MPOEKIMH BEKTOPOB M MX CBOMCTBA. CKaISpHOE MPOU3BENECHUE, €TO CBOMCTRA,
BbIpaXKEHUE B KOOpAUHATaX. PopMyJIbl ISl OIIPEeSICHUs pACCTOSIHUS MEXAY ABYMs TOUKAMU U yIyia
MEXAY ABYMS HalpaBJICHUSAMHU.

1.5. OpueHTHpOBaHHbBIE TPOHKHU BEKTOPOB. BekTOopHOE mMpou3BereHue, ero CBOMCTBA, BHIPAKEHHE B
OPTOHOPMHUPOBAaHHOM 0Oa3uce. l'eoMeTpuuecKuil CMBICT BEKTOPHOTO MpPOU3BEACHUS. B3auMHBIM
6a3uc. BeipakeHne BEKTOPHOTO IPOMU3BEICHNUS B IIPOM3BOIBLHOM Oasuce.




1.6. CMmemaHHOe TMPOU3BEACHUE BEKTOPOB, €r0 CBOWCTBA, BBIPAKEHHE B TPOU3BOIBHOM U
OPTOHOPMHPOBAaHHOM Oa3ucax. [eomMeTpuueckuid CMBICT CMEIIAHHOTO MNPOM3BEACHUS. YCIOBUS
KOJJIMHEAPHOCTH M KOMILJIAHAPHOCTU BEKTOPOB. DopMyia ABOHHOTO BEKTOPHOTO IPOHM3BEICHUS.
BriBog popmysibl ABOMHOTO BEKTOPHOTO MPOU3BEICHUSL.

2. Metoa koopauHaT

2.1. Obmas gexkapToBa U NPSAMOYIOJbHAsl CUCTEMBI KOOpAWHAT. 3MeHEeHHe KOOpAMHAT TOUYKH MPHU
3aMEHE CUCTEeMBbl KoopauHar. Marpuua nepexona u ee cBoicTBa. DOopMysbl IMEPEXoAa MEXIy
MPSMOYTOJBHBIMM ~ CHUCTEMAaMH KOOpAMHAT Ha IUIockocTH. llomsdpHas, omuMiIMHApHYECKas W
cepuueckast cucteMsl KoopauHatr. PopMyIIbl epexoaa MEKAy HUMHU M IPSIMOYTOJIBHON CHCTEMOMN
KOOPJIHUHAT.

3. Ilpsimasi ¥ TWIOCKOCTh

3.1. [IpsMass Ha TIJIOCKOCTH W B TPOCTPAHCTBE. BEKTOpHBIE M KOOPAWHATHBIC CIOCOOBI 3aJaHUs
NpsIMOM Ha TUIOCKOCTH M B TpocTpaHcTBe. [lmockocts B mpoctpancTtBe. CrocoObl 3amaHus
IJIOCKOCTU B IPOCTpaHCTBE. [IO3MIMOHHBIE U METPUYECKUE 3aJlaud O MOPSMBIX U IUIOCKOCTAX B
npoctpancTie. [lepeBos oHOI (HOPMBI OMIMCAHUS MPSIMBIX U IMIOCKOCTEH B IPOCTPAHCTBE B JAPYTYIO
dhopmy. [Tyqok npsimbix. [1yqok u cBsi3ka miockocTel. JInHeliHbie HepaBeHCTRA.

4. JIuHUM ¥ TIOBEPXHOCTH BTOPOTO MOPSAAKA

4.1. KoopnuHarHoe 3a/laHie TMHHUN Ha TIOCKOCTH, TTIOBEPXHOCTEH B MPOCTPAHCTBE. Aredpandeckue
JUHUM WU TIOBEPXHOCTH. VIHBapMaHTHOCTH MOpsAKa anreOpanyecKux JIMHUM Ha IUIOCKOCTH NpHU
3aMEHe JIeKapToBOll cucteMmbl koopiauHar. KoopaunartHoe 3ajaHue JIMHUH B IIPOCTPAHCTBE.
WHBapruaHTHOCTh MOpsAIKa anreOpandyecKux JMHUM U MOBEPXHOCTEH B MPOCTPAHCTBE MPH 3aMEHE
JeKapTOBOM cucTeMbl KoopauHar. KoopaunatHoe 3amaHue ¢uUryp Ha IUIOCKOCTM M Tel B
MPOCTPAHCTBE.

4.2. AnreOpanueckue JIMHUM 2-TO TOpsIKa Ha IJIOCKOCTH. VX oproroHanbHas kiaccudukaius.
[IpuBenenne ypaBHEHHS JMHUU 2-TO TOpsiIKa K KaHOHHYECKOMY BHIY. LleHTpaibHBIC JIMHUH.
ConpsixeHHble AMaMeTpbl. ACUMIITOTUYECKHE HalpaBiIeHus. FIHBapuaHThI.

4.3. Dnnurnc, tunepbona u mapabona. Ux cpoiictBa. KacarenmbHble K amuwmrcy, rumepbone u
napabose. YpaBHEHHE JIUIMIICA, TUIIEPOOIIbI M apabosibl B MOJIIPHON CHCTEME KOOPAUHAT.

4.4. Dnmuncouapl, runepOonouasl U mapadonouasl. VX OCHOBHBIE CBOWCTBA. [IpsiMonvHeWHBIC
oOpasytomme. Lunuaapsl U xkoHycel. [loBepxnoctu Bpamenus. Knaccudukanus u KaHOHHYECKHE
ypaBHEHUS anredpandeckux MOBEPXHOCTEH 2-T0 MOpsIIKa.

5. IlpeoOpazoBaHust MIIOCKOCTH

5.1. OtoGpaxkenuss u mpeoOpa3oBanus TUIOCKOCTH. Kommosurust (mpousBeneHne) oToOpakeHUH.
ObparHoe oToOpakeHue. BzanMHO opHO3HaYHOE oToOpaxkeHHe. JIMHEWHbIe NpeoOpazoBaHUs
IUIOCKOCTHU M UX cBoiicTBa. KoopanHaTHOe npencTaBiieHHe JTMHEWHBIX MPE00pa3oBaHMii IUIOCKOCTH.
5.2. AddunHBIE TpeoOpa3oBaHMsS M MX TIeOMETPUYECKHE CBOIicTBa. [JlaBHBIE HarpaBICHUS
adduHHOrO TpeoOpa3oBaHUs M WX HaXOXJACHUE. [eoMeTpHYeCKHMU CMBICH MOIYJIs M 3HaKa
ompenenurens marpulbl apduaHOrO MpeodpasoBaHus. AdduHHas knaccudukanus JUHUNA 2-TO
HOPSIIKA HA TMJIOCKOCTH.

5.3. OproroHaibHble PeoOpa3oBaHus U UX cBoiicTBa. Paznoxenue addunnoro mpeodpazoBanus B
MPOU3BEJICHNE OPTOTOHANBHOTO W AByX cxaruil. [lonstre o rpymme. [pynna aduHHBIX
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)

10 HANPABJICHUIO: IIporpammuas nHXEHEpHs

npopuJib NOArOTOBKHU: Pa3zpabotka nmporpaMmMHO-HH()OPMAIIMOHHBIX CHCTEM
BbICIIIas HIKOJIa HpOFpaMMHOfI HWHXXCHCPUU
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

VYK-1.1 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ PelleHus,
JeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

YK-1 Criocoben oCyIIecTBISATh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,

MNPUMCHATH CHCTEMHBIN noaxon Ajisd pCIICHUA

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
MOCTaBJICHHBIX 3a/1a4

3alauu, OICHUBACT UX MPCUMYIICCTBA U HCAOCTATKU

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

VK-6.2 CnocobeH  MIaHUpOBaTh  CaMOCTOSITEILHYIO
NeSITebHOCTE B PEIICHUH NPOQPEecCHOHANBHBIX —3ajad;
MOZABEPraTh KPUTUYECKOMY aHAINM3y HPOAETIaHHYI0 pabory;
HAXOJUThb U TBOPYECKH HCIIOJIb30BaTh UMEIOLIUICS OMBIT B
COOTBETCTBUH C 3a/1a4aMU CaMOPa3BUTHS

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

2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIMIA
B pesynbrare n3yueHus AUCHMIUIMHBI « AHATUTHYECKasi TECOMETPHS» 00YUaIOIMNACS TOTKEH:

3HATh:
OnpezneneHue BEKTOpa M olepaluil ¢ BeKTopaMH (CKaJspHOE, BEKTOPHOE U CMELIAHHOE
MPOU3BEACHUE), UX CBOMCTBA U (DOPMYIIBI, CBA3aHHBIEC C 3TUMU ONEPALUSIMH;
YPaBHEHMS IPSIMBIX JIUHUM, IUIOCKOCTEH, INHANA U IIOBEPXHOCTEH BTOPOTO NOPSIKA;
CBOMCTBA JINHUH 1 IOBEPXHOCTEH BTOPOro MOPSAKA;
cBoiicTBa a)MHHBIX U OPTOTOHAIBHBIX MPEOOPa30BaHMIA TUIOCKOCTH.
YMeThb:
[TpuMeHATh BEKTOPHYIO aire0py K pelIeHUI0 TeOMETPUIECKUX U (GU3HMUYECKHUX 3a/1a4;
pelaTb reOMeTpPUYECKHE 3a/1a4d METOJOM KOOpAHMHAT, MPUMEHAThH JIMHEHHBIE TpeoOpa3oBaHus K
pEILIEHUI0 TeOMETPUYECKUX 3a/ad;
MPOU3BOIUTH MaTPUYHbBIC BBIYMCICHHS, HAXOAUTH 00PaTHYI0 MaTpPHUILy, BEIYUCIATH JETEPMUHAHTEHI.

BJIaJeTh:
OO0muUMHI TOHATHSMH M ONpPEICNICHUSIMH, CBSI3aHHBIMU C BEKTOpaMH: JIMHEHHAs HE3aBUCHUMOCTD,
0a3uc, OpueHTAIM INIOCKOCTH U IPOCTPAHCTBA;
opTtoroHainsHOU U adppuHHOM KIaccuukanmeil TMHUNA U TOBEPXHOCTEH BTOPOTO MOPSIIKA.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

Texymuii KOHTPOJh OCYIIECTBISICTCS HAa OCHOBe OaymmbHO-peiiTmHroBoii cuctemsl (bPC) omenkun
3HaHMM 10 u3ywyaemol naucuuiuimHe. BPC yuuThiBaeT BBINONHEHHE CTYIEHTaMH COBOKYIHOCTH
JOMAIlHUX 3aJaHUd M KOHTPOJIbHBIX paboOT B COOTBETCTBUM C Y4eOHBIM IuTaHOM. J[laHHBIE O
MOCENIAeMOCTH U TEKYIIEH YCIEeBaeMOCTH BHOCSTCS IMPENoAaBarelisiMi B CHENHAlbHbIE KypHaJbl,
OTPaKAIOTCS B AIEKTPOHHON CUCTEME KOHTPOJISl ¥ yunuThiBatorcsi B BPC.

Texkymuii KOHTPOJIb HA OCHOBE JOMALIHHUX 33JaHUN OCYLIECTBISICTCS B TEUEHUH Y4eOHOTO ceMecTpa B
CPOKH, YCTaHOBJICHHBIE Y4eOHBIM yIPaBICHUEM, B COOTBETCTBUH C YUEOHBIM IIAHOM.

Jns coaum 3amaHusl CTyAEHT O0O0s3aH INPEJOCTaBUTh pEIIeHHE 3aJayd JOMAIIHero 3aJaHus B
MUCBMEHHOHN (hopMe, OTBETHTH Ha BOIMPOCHI IMPENOJABaTeiIsi M HaMKMCaTh KOHTPOJBbHYIO paboTy IO
3aJaHUI0, TI0 KOTOPOU MPOBEPSIOTCS 3HAHUE NOHATUN M YTBEPKIAECHUM IO TEMaM CIAaBa€MOIO 3aJIaHMs
Y YMEHHIO peliarh 3a1auu.

Bo Bpems BbINONHEHUS KOHTPOJNBHOM pPabOTBI HENb3s IOJIb30BaTbCs IOMOIIBIO APYTUX JIUI,
BBIYMCIIMTEIEHON TEXHUKU U MOOMIBHBIMU Tele()OHAMH.

*[puxperuisercss BPC mo n3ydaemomMy mpeamery.




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

1. Borumcnure. SIBASIOTCS JIM CTPOKU TOTO OIMPEEIIUTENs JMHEHHO 3aBUcCUMbIMU? Eciu na, ykaxure
3Ty JINHEHHYIO 3aBUCUMOCTb.

2. B tpeyronsauke ABC memuanst AB nu BK mepecekatorcs B Touke O. Hailigute koopauHaTsl
BektopoB AM u BO B 6aszuce CA, CB.

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

4. VYkaxure Kakoi-HUOyAb HOPMAaJIbHBIA BEKTOP MPSIMON Ha IIOCKOCTH, UMEIOLIEH B IPSAMOYTOIbHOM
cUcTeMe KOOp/AUHAT yrioBol koddummeHt K.

5. SBngercs nu KpuBas, 3aJaHHasg ypaBHeHUeM 2x2-4xy+5y2+8x—2y=0, nentpansHoi? Haiigure
KOOpAMHATHI ee LeHTpa. Onpenennure THIT KPUBOH.

6. Ilycts A u B — 1Be kBagpaTHble MaTpHLbl OAHOTO pasMepa. OO0s3aHbI JIM COBIAAATh PAHTH MATPHIL
AB u BA?

7. 3amummte obmiee perieHne ypaBHeHHS Xx1+x2+x3+x4 =0 B BUje CyMMBI YaCTHOTO pEIICHUS U
MPOU3BOJILHON TMHEHHON KoMOMHAIMK (DYyHaMEHTAIbHON CHCTEMBI PELICHUH.

8. OOpa3zyeT JIn NHHEHHOE MPOCTPAHCTBO C OOBIYHBIMHU OIEPALMSMHU CIOXKEHHS U YMHOXKCHHS 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) JluneiiHO 3aBUCHMBbIE U HE3aBHUCHMBIE CHCTEMBbI BEKTOpPOB. CBS3b JMHEHHON 3aBUCUMOCTH C
KOJUTMHEBPHOCTBIO HITH KOMIUIAHAPHOCTBIO BEKTOPOB.

2) Ha smmunce $x72+3y”2=3$ naiitn Touky $MS$, Ommkaitmyio k npsmonr $x+y=10S$. Berauciauts
paccrosiaue ot Toukr $M$ 1o aToit npsimoit. CrcteMa KOOpIMHAT IeKapTOBa MPSIMOYTOJIbHASL.

buner Ne 2

1) CkanspHoe mpou3BeneHHE U ero coiicTBa. OpTOroHaNbHBIE MPOEKUWHU. BhIpaxeHune CKaaspHOTO
MPOU3BEACHUS B KoopAnHaTax. buoproronanbHelil 6a3uc.

2) Ilpu kakom 3HaueHun mapamerpa $\alpha$ rtouxkm $A(1,2,3)$, $B(3,4,5)8, $C(1,-1,4)$,
$D(2,3,\alpha)$ nexar B omHo¥ miockoctr? Hammcars o0miee ypaBHEHHE IIIOCKOCTH TIPU HAMICHHOM
3HaueHnu napamerpa. Cucrema KOOpAWHAT 001Iast AEKapTOBa.

Kpurepun onennBanus

Onenka «ommmyHo (10)» BeICTaBIsieTCSl OOy4YalOIIEMyCsi, €CIM OH [OKa3aJl BCECTOPOHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE MPH PEIICHNH KOHKPETHBIX 3aJ]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH;

oueHka «omm4HO (9)» BbIcTaBIAETCS OOyyaromeMycs, €cld OH II0Ka3all BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSThH UX Ha MPAKTHKE MPH PEILICHUH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUILHOE 0OOCHOBAHHE
HOPUHATBIX PELICHUH, HO MpH 3TOM OBUIM JOMYIIEHBl HEOOJbIINE HETOYHOCTH, KOTOPHIE OBLIH
CaMOCTOATENBHO OOHAPY>KEHBI U HCIIPABIICHBL;

oueHka «omiM4HO (8)» BhICTaBIAETCS O0OyyaromeMycs, €clid OH II0Ka3all BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HNPUHATBIX PEIIeHUH, HO IpPHU 3TOM OBIIM JOMYyIIEHbl HEOONbIIME HETOYHOCTH, KOTOpbIE MOCie
yKa3aHUsl 9K3aMEeHATOpa ObUIM CaMOCTOSTEIbHO UCIIPABIICHBI;

OLIeHKa «xopomIo (7)» BBICTABISIETCS 00y4aromeMycsl, €CJIM OH TBEPJO 3HAET MaTepHuall, IPaMOTHO U MO
CYLIECTBY H3JIaraeT €ro, yMeeT IPHUMEHATh IOJlyueHHbIE 3HAHHWA Ha MPAKTUKE, HO JOIyCKaeT
HETOYHOCTH B OTBETE MJIM JETIAaeT HECYIIECTBEHHbIE OIIMOKH IPH PEIICHUH 3a/1a4;

OLIEHKa «XOpOILO (6)» BHICTABIAETCS 00y4alOIEMyCsl, €CJIM OH TBEPAO 3HACT MaTepHall, TPaMOTHO H 110
CYIECTBY H3JaraeT €ro, ymeeT IPHUMEHATh IOJy4YEeHHBIC 3HAHWA Ha IPAKTUKE, HO [OIMYCKaeT
HeOoJIbLIMe OIMOKH B OTBETE U (WJIN) MIPH PEILICHUH 3a]1ay;



OLIEHKa «X0poIO (5)» BHICTABIACTCS 00y4alOIEeMyCsl, €CJIM OH TBEPAO 3HACT MaTepHall, TPaMOTHO H 110
CYLIECTBY H3/1araeT €ro, yMmeeT IpPHUMEHATh IIOJIYYEHHbIE 3HAHMsS HAa IPAKTUKE, HO OTBEYAET
HEYBEPEHHO U (MJIM) JOITycKaeT OMMOKY PY PEeLICHUH 3a7ad;

OLICHKA «YIOBJIETBOPHUTENBHO (4)» BBICTABISIETCS OOydYalolIeMycsi, MOKa3aBIIeMy (pparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWH, HETOYHble (OPMYIMPOBKH 0a30BBIX TIOHSATHH, HapyIICHUS
JIOTUYECKON MOCIIEN0BATEIbHOCTH B H3JIOKEHUU IPOIPAMMHOTO MaTEPHAIIa, €CJIA MIPH 3TOM OH BIJIAJIEET
OCHOBHBIMU pa3jiellaMu y4eOHOW IporpaMmbl, HEOOXOAMMBIMU JUIS AaJbHEHIIEr0 00y4eHHs U MOXKET
MPUMEHSTH MOJy4YeHHbIE 3HAHUS 110 00pa3ly B CTAHJAPTHON CUTYyallny;

OLIEHKA «YIOBJIETBOPHUTENBHO (3)» BBICTABISICTCS OOydYarolIeMycsi, MOKa3aBIIeMy (pparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWH, HETOYHble (OPMYIMPOBKH 0a30BBIX TOHSATHH, HapPYyIICHUS
JIOTUYECKOW TOCIEA0BAaTEIbHOCTH B  M3JOKEHUHM IPOrPaMMHOIO Marepuana, HE BIAJCIOLEMY
HEKOTOPBIMH pa3ieslaMi y4yeOHOH MporpamMMbl, HO YMEIOIIEMY NPHMEHSTh NONyYeHHbIE 3HAHHS IO
00pa3ily B CTAaHJApTHON CHTYyalluy;

OLICHKA «HEYIOBJIECTBOPUTENHHO (2)» BBICTABIAETCS OOyyaromeMycs, KOTOPBIA HE 3HaeT OoJblLIel
YaCcTH OCHOBHOTO COJEpXaHUS y4eOHOW MporpamMMbl JUCLUIUIMHBL, JOMYyCKaeT IpyOble OmMOKU B
(hopMyIIMPOBKaX OCHOBHBIX MOHATHI JUCUUIUIMHBI U HE YMEET UCII0JIb30BaTh MOJIYYCHHBIC 3HAHUS IPU
pEILIEHUH TUIIOBBIX IPAKTUYECKUX 3a7a4;

OLICHKA «HEYJOBJIETBOPHUTENbHO (1)» BBICTaBIseTCs 00ydaromeMycsi, IOKa3aBLIeMy [IOJHOE HE3HaHHE
y4eOHON MPOrpaMMbl JUCIUILIMHEI.

5. MeTonuueckne MaTepuaIbl, ONpeesoNIne MPoueIypPbl OIleHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

[Ipu npoBeneHN yCTHOTO 3K3aMeHa 00yYaromeMycsl IPEIOCTaBISCTCSl OMH Yac (ACTPOHOMHYECKHU)
Ha MoAroToBKy. Onpoc oOydaromierocs mo OUIeTy Ha yCTHOM 9K3aMEHE He JIOJDKEH HPEBBIIIATh JABYX
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




