MUHUCTEPCTBO OBPA3ZOBAHUS 1 HAVKU
JTOHELIKOM HAPOJTHOW PECITYBJIMKU
TOCYJIAPCTBEHHOE OBPA30OBATEJIbHOE YUPEXX/IEHME
BBICILEIO I[TPO®ECCUOHAJIBHOTI' O OFPA3OBAHUSA
«TOHELIKWI HALIMOHAJIbHBIV TEXHUYECKW YHUBEPCUTET»
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PABOYAS TIPOT'PAMMA JUCHUIIJIMHBI
51.0.02 BBICIIIAS MATEMATHKA

HampasieHue NOArOTOBKH:
HamnpasnennocTs(mipodums):
[Iporpamma:

dopma oOyueHHus:

27.03.04 YmpaBieHUe B TEXHUYECKUX CUCTEMAX
TexHuyeckas KnOepHeTHKa U HHQOPMATUKA

bakanaspuar

QOuHas, 0O4YHO-3a04HAasl, 3a04YHas

Dopma 00yUEHHUS: Oynas O4HO-3a04Has 3ao4Has
Cemectp(bl) LI LI LII
OO111ast TpyTOEMKOCTB B 3.e./4acax 12/432 12/432 12/432
KonrakTHas pabora (dac.) 210(106+104) 58(30+28) 36(18+18)
JeKIuy (Jac.) 102(51+51) 24(12+12) 12(6+6)
1abopatopHble paboThI (dac.) - - -
MpakTU4Yeckue (CeMUHapCKUe) 102(51+51) 24(12+12) 12(6+6)
3aHATHA (4Yac.)
CamocTosTenpHas pabora (uac.), B | 168(38+130) | 356 (168+188) | 378( 180+198)
TOM YHCJIe
KypcoBO# MpoeKT (padbora) - - -
(cemecTp/yac.)
KonTposs lceM. —3K3., lceM .-3K3., lcem.- 3K3.,
(3K3aMeH Jac./3a4er) S4yac. 18yac. 18 gac.
2 ceM.-3a4eT 2ceM.-3a4eT 2ceM.-3a4eT

Jloneuk, 2023 r.




PaGouyast mporpamMma OUCHMIUIHHEI «BBICIIas MaTeMaTHKa) COCTaBJIeHa B COOT-
BETCTBUU C Y4eOHBIM IIJIAHOM IO HampaBieHUIO NoArotoBku 27.03.04 «YnopasneHue B
TeXHHYECKHX CcHUCcTeMax» (mpodunb moaroroBku «TexHuveckas KuOepHETHKAa W HH-
dbopmatuka») mias 2023 roma mpuéMa MO OYHOH, OYHO-3a0YHOH U 3a04HOU (opMam
o0y4eHus.

CocraBuTe/1b: :

KaHJ. TeXH. HayK, JOIEHT Kad.

«Briciias Matematuka umend B.B. ITaka»

Pabouast mporpamma paccMoTpeHa H npmm(a Ha 3acelaHuu Kadenpsl «Bric-
mrast MaTeMatuka umenu B.B. TTaka».
ITpotoxkon ot «/ » 032022 roma Ne .

3aBenyromuii kabeapoi y g Bomukosa H.IL
(abmucy) (®.M.0))

Pabouas mporpamma corJiacoBaHa ¢ BbIlIyCKaromel kadenpoi «ABTOMaTHKU U
TEeJIIEMEXaHUKI. i
IMporokon ot «Z9» _0%20/%rona Ne~

L/
/ Typyoanos B.B.
(@.1.0.)

3aBenyromuii kabenpoit A

Pabouas mporpamMMa ogo0peHa yueGHo-MeToan4eckoil komuccuei 'OYBIIO
«JIOHHTVY» mo Hanpasienuto noarotoBku 27.03.04 «YnpasneHue B TEXHUYECKUX CH-

cTeMax» |
ITpoTokon oT «A9 » 03 2073roma Ne 4

[Npencenatens /)W Cykos C.D.

(noanwuce) SIS T TSR

PaGouas mporpamma mpoaJeHa s 20 roxa mpuéMa Ha 3acefaHuM Kadeapbl
«Bricmas MmaTematuka uMeHu B.B. ITakay.
[TpoTokomn ot «__ » 20 roma Ne

3aBenyromuii kageapoit
: (noxmnucs) (@.1.0.

CoraacoBaHo ¢ BeITycKarolei kadenpoii « ABTOMaTUKH U TEIEMEXaHUKN.
[IpoTokon oT «__» 20__ roma Ne

3aBemyromuii kadenpoi

(monmuck) (®.1.0.)




1. OFBEKT, IIEJIb U 3AJTAYU OCBOEHUA JTNCHUIIJINHBI

JlucuuIuinHa paccMaTpUBaeT BOIPOCHI MCCIENOBAHUS U PEIICHUS MaTeMaThde-
CKHX 3aJ]a4, UHTEPIPETALNH MOJIYYEHHBIX AHATUTUYECKH PE3YJIBTATOB.

Lenp qucuuUIIMHBL - yCBOeHHE (QyHIAMEHTAIbHBIX 3HAaHUM B 00J1acTU MaTeMaTu-
KH U IPUOOpPETEHNE YMEHHUS M0JIb30BaThCA COOTBETCTBYIOIIMM MAaT€MATHYECKHM aIlla-
paToM.

B pe3ynbTaTe 0CBOCHHUS TUCUHUILIMHBI CTYACHT JIOJKEH

3Hamb. CIOCOOBI HCCIENOBAHUS M PEIICHHS MaTeMaTUYECKUX 3a/ay; METOJbI
BBICIIEN MAaTEMATHKU M UX PEaIN3alUI0 Ha KOMIIBIOTEPE; MOHATHUS BBICIIEH MaTEMaTH-
K{, UX CUMBOJHKY M 00O3HAuU€HUS; OCHOBHBIE ()OPMYIIbI BBICHICH MaTeMAaTUKH U Tpa-
BUJIa UX MPUMEHEHHUS; OCHOBHBIE AJITOPUTMBbI PEUIEHUSI CTAaHAAPTHBIX 3a/1ay; METOJbI
YUCJICHHBIX PACUYETOB,;

yMmembs: CBOOOJHO MPUMEHSAThH MOHSATHUS BBICIIEH MAaTEMaTUKU U UX CHUMBOJIHUKY;
cBOOO/IHO TOJIB30BaThCS (POpPMyJIaMU BBICHIEM MaTeMaTUKU; CBOOOJHO peliaTh CTaH-
JapTHBIEC 3a/1a4¥; BBIICHUTh T€OMETPUYECKUM ((pu3nueckuii) cMbICI mapaMeTpoB 3a/a-
YM; IPOBOJUTH OOIMI aHAJIN3 MTOJIyYE€HHBIX PE3YJIbTAaTOB;

gnadems. TEXHUKON BBINIOJHEHUS] MAaTEMaTHUYECKUX BBIYMCICHUH; BHIOOPOM Me-
TO/A UCCIEAOBaHMUS, OCHOBAMH UHTEPIPETALIMH MOJYYEHHbBIX MAaTEPUATIOB.

[lepeuriciieHHbIE PE3YNbTATHl 00YUYEHUS SIBISIIOTCS OCHOBOM ISl (hOPMHUPOBAHUS
CHEAYIOINX KOMIIETECHIINH:

- CIIOCOOEH OCYIIECTBIIATH MOUCK, KpUTUUECKUN aHAJIU3 U CUHTE3 UH(pOpMaIuH,
NPUMEHSTh CUCTEMHBIH TOIXO/ VIS pelieHus mocTaBieHHbIX 3a1ad (YK-1)

- CIOCOOEH OMpeaeNsITh KPYyT 3aJa4 B paMKax MOCTaBJICHHOM 1IeJIM U BBIOUPATh OTI-
TUMaJIbHbIE CIIOCOOBI UX PELICHUS], UCXOs U3 AEUCTBYIOLIMX MTPABOBBIX HOPM, UMEIO-
HIMXCs pecypcoB u orpannycHuii (YK-2)

- Coco0EeH aHaIu3MpOBaTh 3a7a4yd NPO(ECCHOHATBHON AESTENBbHOCTH Ha OCHOBE
TIOJIOXKCHHM, 3aKOHOB ¥ METOJIOB B 00J1aCTH €CTeCTBEHHBIX Hayk U mareMaTuku(OITK-1)

- crmocoOeH (GopMyJIMpOBaTh 3aa4u MPo(ecCHOHATBLHON ACATESILHOCTH HAa OCHOBE
3HAHWH, TPO(OHUIBHBIX Pa3/eIOB MAaTEMATHICCKUX U €CTECTBEHHO-HAYYHBIX JTUCIIUILIAH
(moxayneit) (OITK-2)

- CIOCOOCH UCIIONB30BaTh (hyHIaMEHTAIBHBIC 3HAHUS JJI PEIICHHs 0a30BBIX 3a71a4
VIOPABJICHHUS] B TEXHUYECKUX CHUCTEMax C IIEJIbI0 COBEPIICHCTBOBAHUS B MPOQECCHO-
HanbpHO# nesreapHocTH (OIIK-3)

- CIOCOOEH OCYIIECTBIISITH OLUEHKY 3(P(PEKTUBHOCTH CUCTEM YIIpaBJEHUs, pa3pado-
TaHHBIX Ha OCHOBE MaTeMaThuueckux Meto0B(OITK-4)

- crtocoO€H BBITIOJIHATH SKCIIEPUMEHTHI 110 3aIaHHBIM METOJUKaM U 00pabaThIBaTh
pe3ynbTaThl ¢ IPUMEHECHUEM COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHA U TEXHUYEC-
ckux cpeacts (OITK-9)

- Ccroco0eH MPOBOJIUTH BBHIYMCIIUTEIbHBIC SKCIICPUMEHTHI C UCIIOJb30BAaHUEM CTaH-
JAPTHBIX TMPOTPAMMHBIX CPEJCTB C IIEIBI0 TOMyUSHUSI MAaTEMAaTHUSCKUX MOJICIICH TIPo-
IIeCCOB U 00BEKTOB aBTOMaTu3anuu U yrpasienus (ITK-6)



2. MECTO JUCIUITJINHBI
B OCHOBHOM TPO®ECCHUOHAJIBHOMN OBPA30OBATEJIBHOM
IPOI'PAMME BBICHIEI'O OBPA3OBAHUS

JuciuruinHa OTHOCUTCS K 00s13aTenbHOM yacTu bioka 1 nucuuniauH y4eOHOro
IIaHa.

basupyercs Ha 3HAHUAX, YMEHHUSIX U HaBbIKaX, KOTOPbIE CTYACHT MPUOOpEN MpH
OCBOCHHMH KypCa MaT€MaTUKH CPETHEN IITKOJIbI.

3HaHWSA U YMEHUS, TPUOOPETEHHBIC TTPU OCBOCHUH JTAHHOMW TUCIIUTIINHBI, pealu-
3YIOTCSl CTYJICHTOM MNP U3y4YeHUU AUCUUIUIUH: «Dusukay, «Teoperndeckas MeXaHU-
ka», «llpukiannas mexaHukay, «YHUCIEHHbIE METOJABD» MPHU BHIOTHEHUHA HAYYHO-
UCCIIEIOBATENBCKON pabOThI U MTPOXOKACHUN TOCYIapCTBEHHON UTOTOBOM aTTECTALlUU.

3. CTPYKTYPA U COAEPKAHUE JUCIHUIIJINHBI

3.1. PACHHPEJEJIEHUE YYEBHbIX YACOB 110 TEMAM JUCHHUIIJINHbI
N BUJAM 3AHATUU

HaunmenoBanue tem KonuuecTBo yacoB (04H./0YH.-3a04Has1/3a09HAasN)
(comeprkaTeTbHbBIX Beero B Tom gucie
MOJIyJEi) Jlekuun | Ilpakrt. | JIao. CPC
Tema 1. JIuneitnas 22/30/32 8/1/1 8/1/1 — 6/28/30
anrebpa
Tewma 2. BexropHas 22/30/32 8/1/1 8/1/1 - 6 /28/30
anreopa
Tema3. Ananmurndeckas 22/30/32 8/1/1 8/1/1 - 6/28/30
TCOMECTPHSI
Tema 4. Beenenue B 27/34/32 10/3/1 10/3/1 — 7/28/30
MATEMATUYECKUN aHAIN3
Tema 5. IlpownsBogHast 27/36/32 10/4/1 10/4/1 — 7/28/30
Tema 6. OyHKIIUN 20/32/32 7/2/1 7/2/1 - 6/28/30
HECKOJIbKUX TIEPEMEHHBIX
KonrtakTHas padota 4/6/6
(momoaHUTENbHAS)
Mroro 1o s am 140/192/192 | 51/12/6 | 51/12/6 38/168/180
3aHATHN
Koumpono 54/18/18
CemecTtp BTOpOU
Tema 7. Heonpenenennsiii | 30/30/ 30 6/2/1 6/2/1 — 18/26/28
WHTETpal
Tema8.OmnpeneneHHbIi 34/30/30 8/2/1 8/2/1 — 18/26/28
HHTETpaT
Tema 9. Iuddepenmu- 40/32/32 10/2/1 10/2/1 — 20/28/30
QJIbHBIC YPaBHCHHUSI




Tema 10.Kpatubie kpuBo- 32/32/30 6/2/1 6/2/1 - 20/28/28
JIMHEWHBIC UHTETPAJIbI

Tema 11. Pssr 38/32/30 10/2/1 10/2/1 - 18/28/28
Tema 12. ®yHKIIMH KOM- 30/28/30 6/1/1 6/1/1 - 18/26/28
TUICKCHOM MEPEMEHHOU

Tema 13. OnepanronHoe 28/28/28 5/1/0 5/1/0 — 18/26/28
MCUHUCIICHUE

KonTtaktHas pabora 214/

(mormoaHUTEIbHAS)

Yroro mo Bujiam 3aHATUH | 232/212/210 | 51/12/6 | 51/12/6 130/188/198
KonTpoib 0/0/0

NUTOTI'O: 432/432/432 | 102/24/12 | 102/24/12 | -- | 168/356/378

(I)opanOBaHne KOMIIETEeHLIU B pe3yabTatTe 0OCBOCHHUA TEM NJUCHUILIINHBI

KOMHeTeHHI/II/I TeMI)I JAUCHHUIIINHbI, Haueﬂez:::e Ha BblpaﬁoTKy KOMIIETCH-
OIIK-1, OIIK-2
OIIK-3,0I1K-4, Temrr 1,2,3,4,5,6,7,8,9, 10,11, 12, 13
OI1K-9
TIK-6 Temrr 1,2,3,4,5,6,7,8,9, 10,11, 12, 13
VK-1, YK-2 Temsr 1,2,3,4,5,6,7,8,9, 10, 11, 12, 13
3.2. Jlekuun

Tema 1. Jlunetinas ancebpa.

Coneprxanue TeMbl 1:

Martpuiibl ¥ onepanuu HaJl HUMH. 3alUCh CUCTEM JIMHEWHBIX aireOpanyeckux ypaBHe-
HUW OpHu nomomu Matpul. Onpenenureny U ux cBoMcTBa. [IpuMeHenue onpenenure-
JIel K pelIeHUI0 CUCTEeM JIMHEeWHBIX alreOpanyeckux ypaBHeHui. @opmynbl Kpamepa.
OOparnas maTpuiia. Perenue cucteMm THHEHHBIX anreOpandecKux ypaBHEHUN MaTpUU-
HbIM MeToAoM. OOmmii ciy4yail cucTeM JIMHEWHBIX alreOpanyeckux ypaBHeHUi. Teo-
pema Kponekepa-Kanemnu. Meton [Maycca pemieHuss cucteM JTHHEHHBIX anreOpande-
CKHMX ypaBHeHUI. OTHOPOIHBIE CUCTEMBI.

Jluteparypa k Teme 1: [1, 3].

Tema 2. Bekmophas anzebpa.

ConeprkaHue TeMBbI 2:

Bekropsl. JInHenHble onepanuy Haja BEKTOpamu. JIMHENHas 3aBUCUMOCTh U HE3aBUCHU-
MOCTb BEKTOpOB. basuc. IIpoekuus Bekropa Ha ock. [IpssMoyrosbHas cucteMa KOOpau-
HaT. CriocoOb! 3aanus BekTopa. CKalsIpHOE, BEKTOPHOE U CMEIIAHHOE MPOU3BEICHUE
BEKTOPOB: ONPEACIEHUE, CMBICI, CBOWCTBA, BBIYUCICHUE B JIEKAPTOBBIX KOOPAMHATAX,

IIPUIIOKECHUS.

Jluteparypa k Teme 2: [1, 3]




Tema 3. Ananumuueckasn ceomempusl.
Conep:xkanue TeMbl 3:
VYpaBaenue noepxHoctu. Chepa. [lnockocts. BzauMHoe pacrionoxeHue miocKoCTeH.
[Ipsimas B mpocTpaHcTBe. B3anmMHoe pacnosioxkeHre MpsMbIX B MpocTpaHCcTBE. B3anm-
HOE PACIOJIOKEHUE MPSIMOU U MIIOCKOCTH B TPOCTPAHCTRE.
[Ipsimas Ha T10cKOCTH. KpuBbie BTOporo nopsjika. KaHoHMUecKre ypaBHEHHS OKPYK-
HOCTH, DJUIMIICA, TUIIEpOOITBI U TTapaboibl. [lomsipHas cuctemMa KOopIUHAT.
Jluteparypa k Teme 3. [1, 3]

Tema 4. Beeoernue 6 mamemamuueckuti aHaIu3.

ConepxaHue TeMbl 4.
[TocTosiHHbIE U TIepeMeHHbIe BenunHbl. DyHKIMA. YncaoBble MOCIEI0BATENIFHOCTH U
ux npenensl. [lpegen dbyHkiuu B Touke W Ha OeckoHedHOCTH. CBOWCTBA (PYHKIIMM,
MMEIOITUX KOHEYHBIC TIpeieibl. beckoHeuHo Maible M1 0€CKOHEYHO OOJIbIKe (PYHKITUH.
CpaBHenue 6eckoHeuHO MaibiX. HeompeneneHHoctu u ux packpbitue. [lepBwiif u BTO-
po¥i 3aMedaTeIbHbIC MPEICIIbI.
HenpepbsiBHOCTD (DYHKITMI B TOUKE M HAa IPOMEXKYTKE. HenmpepbhIBHOCTD 3JIeMEHTAPHBIX
dbyukmuii. CoiicTBa. OHOCTOPOHHHE Mpeaebl. Touku pa3pbiBa GYHKIIUNA U WX KJlac-
cudukanms.

Jluteparypa k Teme 4: [1, 3, 4]

Tema 5. Jugpghepenyuanvroe ucuucnenue hynxkyuti 0OHOU nepemeHHolU.

CozeprkaHue TEMBI O:
[IpousBoaHass ¢GyHKUMH. ['€OMETpUUECKHMII M MEXaHUYECKUH CMBICT IPOU3BOIHOM.
VYpaBHeHUs KacaTelIbHOM M HOpMaiu K KpuBoi. OCHOBHbBIE IMpaBuia U GopMyIbl Au(-
depennupoBanus. Ilpous3BonHas HESIBHOM M MNapaMeTpUYECKH 3aJaHHOW (PYHKIUU.
[TpousBoansie BbicimX TopsankoB. Juddepennnan dynkuuu. Teopemsbr Poins, Jla-
rpamxka, Komm. IIpaBuno Jlonurans. MOHOTOHHOCTh (PYHKITUU. DKCTPEMYMbI (HEOOXO-
TUMOE U JocTatouHoe ycioBus). Haubomnpiiee u HauMeHbllee 3HaYeHUs] QYyHKIIUU Ha
MPOMEXyTKe. BBITyKI0CTh ¥ BOTHYTOCTh rpaduka pynkimu. Touku nepernda. Acum-
NTOTHI IUVIOCKUX KpUBBIX. OO1Ias cxema ucciaeoBaHus GYHKIIMHU U MOCTPOSHUs rpadu-
Ka.

Jlureparypa k Teme 5: [1, 3, 4].

Tema 6. Dyukyuu HeCKOIbKUX NepeMEeHHbIX.

ConeprkaHue TeMbl 6:
@OYHKIIMU HECKOJIbKUX TNepeMeHHbIX. [Ipenen u HenmpepbhlBHOCTh. YacTHBIE MPOU3BO/I-
HbI€ MEPBOT0 MOPsJIKa U UX TeOMETpUUecKoe uctonkoBanue. JuddepeHmupyeMocTs 1
nosiHbIi aAuddepenuuan pynkuuu. [IpousBoansie AuddepeHnanbl BHICHIUX MOPSAKOB.
[TpousBoanas cnoxuoit GpyHkiuu. [IpousBoanas ¢yHKINU, 3a1aHHON HEsiBHO. [Ipou3-
BOJHAs MO JAHHOMY HaNpaBJICHHIO, rpaaneHT. KacarenbHas IUIOCKOCTh U HOpMalb K
MOBEPXHOCTU. DKCTpeMyMbl (PyHKIMU IBYX mepeMeHHbIX. HeoOxomumoe u pocTatou-
HO€ YCJIOBHS CYIIECTBOBAaHUSA 3KCTpeMyma. HauOosbliee W HauMeHbIIee 3HAUYCHUS
(GYHKIIMHM B 3aMKHYTOM 0071acTU. Y CIIOBHBINA SKCTPEMYM.

Jlutreparypa k Teme 6: [1, 3, 4].




Tema 7. Heonpeoenennwiii unmezpann.

ConepkaHue TeMBbI 7:
[TepBooOpazHas ¢yHkiuu. HeompeneneHHblii HHTETpal U ero cBoiicTtBa. Tabmwuia He-
ONpENIECIICHHBIX MHTErpalioB. HemocpeacTBeHHOE MHTETPUPOBAaHUE. 3aMEHA IEpPEMEH-
HOU. MHTErpupoBanue no 4dactsiM. VIHTErpUpOBAaHUE BBIPAXKEHUM, COAECPKAIINX KBAl-
paTHBIN TpexwieH. MHOTrousIeH U ero KopHU. VIHTerpupoBaHue paliMoHaIbHBIX TIPOOEH.
HNHTerpupoBaHue TPUTOHOMETPUYECKUX BBIPAKEHUN. YHHUBEpCaIbHas TPUTOHOMETPU-
yecKas IOJCTaHOBKa. MIHTErpupoBaHre HEKOTOPBIX UPPALMOHAIBHOCTEN. TPUTrOHOMET-
PUYECKUE TIOJICTAHOBKH.

Jlutreparypa k Teme 7: [1, 3, 4].

Tema 8. Onpeoenennnviii unmeepan.

Copep:xanue TeEMEI 8:
OmnpeneneHublil nHTErpan u ero croiictea. ®opmyna Herotona — JleiOuuma. MeTtoapl
BBIYUCJICHUS OIPEJEICHHOTO HHTerpaja. BeluuciaeHue IUIomaae IUIocKux ¢Guryp,
JUTMHBI TyTH TIOCKOM KpHBOM. BeluncieHrne oObeMOB M ILIOMIAJICH MTOBEPXHOCTH TEll
BpameHnus. HecooctBennsie unrerpaisl | u Il pona. [lpusHaku cxoguMocTH.

Jlutepatypa k Teme 8: [1, 3, 4].

Tema 9. Jughghepenyuanvuvie ypasnernus.

Conepxanue TeMsbl 9:
HMuddepenunansupie ypaBHeHus. O0mume NoHsITHs. 3a1a4u, TpuBoasIre K nuddepen-
HMajgbHBIM ypaBHeHUsM. [{uddepeHnnanbupie ypaBHEHUS EPBOro MOPSIKA: C pasfe-
JISIOIIUMUCS TIEPEMEHHBIMU, OJTHOPOJIHbIC, TuHEWHbIe, bepuymnu. Juddepennmnansabie
YpaBHEHUS BBICIIUX MOPSIKOB. YPaBHEHUS, JOMYCKAIOIIUE MOHWKEHUS nopsiaka. JIu-
HeliHbie auddepeHImaibabie YpaBHEHHS 2-T0 mopsiaka. CBOWCTBA PEIICHUN JTMHEHHBIX
OJIHOPOJHBIX YpaBHEHUH 2-TO mopsiaka. JInHeiHas 3aBUCUMOCTh M HE3aBUCUMOCTH CHUC-
tembl GyHKIui. Onpenenurenb BpoHckoro u ero cBoiictBa. CTpykTypa 00IIero perie-
HUS JTUHEHHOTO oxHopoaHoro nuddepennuansaoro ypasuenus (JIOAY). JIOAY Bro-
poro mops/Ka C MOCTOSHHBIMU Kod(duimentamu. CTpyKTypa OOIIETr0 pelieHus Jiu-
HelHOTO HeonHopoaHoro mauddepenimanbaoro ypasuenus (JIHIAY). JIHIAY Broporo
MOpsIJIKa C TMOCTOSHHBIMU KOd(DPUITMEHTAMU W TIPABOM YacThIO CHEIMATBHOTO BHUA.
Meton Bapuanuu MPOU3BOJBHBIX MOCTOSHHBIX. CucTemMbl AuddepeHImaibHbIX ypaB-
HeHul. THTerpupoBaHne HOpMaJbHbIX CUCTEM.

Jluteparypa k Teme 9: [1, 3].

Tema 10. Kpammusie u kpugonunetinvle unmecpaisi.

Coneprkanue Temsbl 10:
JIBOVMHBIE MHTETPAJIBI U UX CBOMCTBA. BhIUMCII€HNE IBOMHBIX UHTETPAIOB. [[puMeneHune
JIBOMHBIX UHTETPanoB. KpuBOJIMHENHBIE HHTETpANIBL. BhIUMCIEHNE KPUBOJIMHENHBIX WH-
terpaiioB. Teopema [ 'puna. [IpumMeHeHrE KPUBOIMHENHBIX HHTETPAJIOB.

Jlutreparypa k Teme 10: [1, 3, 4].

Tema 11. Psowi.
ConeprxaHue TeMsbl 11:




Yucnossie psaasl. CXo0AUMOCTh U cymma psia. Heo6xoanmoe ycinoBue CX0QuMOCTH YH-
CJIOBOrO psiia. JlocTaTO4HbIE MPU3HAKA CXOAUMOCTH PSALOB € IOJIOKUTEIBHBIMU YJIe-
HaMU: IPU3HAKU CpaBHEHUs, pu3HaK Janambepa, paguKkanbHbIA U UHTETPAJIbHBIN NpU-
3Haku Komm. 3HakonepeMeHHble psiibl. 3Hakouepeayroumecs psanasl. [Ipusnak Jleio-
HULa. AGCOJIIOTHO U YCIIOBHO CXOJSIIMECS PSAIbIL.

®ynkunoHanbHble pAnpl. O0nacTs cxonuMocTtH. CTeneHHble psanabpl. Teopema AOens.
HNuTepBan cxoaumoctu. Pagnyc cxonumoctu. Psaer Teinopa u Maknopena. Paznoxe-
HUE AJIEMEHTapHbIX QYHKIMH B psiag MaxiopeHa. [IpumeHeHne cTeneHHbIxX psaoB. Tpu-
roHomeTpudeckue psnapl. Paznoxenne ¢pyHkimii B psag Oypbe (mepuoanueckux (QyHK-
Uil ¢ IepruoIoM 27, MepuoAnYecKuX HYHKIUN ¢ POU3BOIBHBIM IIEPUOIOM, HETIEPHO-
JTUYECKUX (QYHKITH).

Jlutepatypa k Teme 11: [1, 3, 4].

Tema 12. @ynxyuu xomniekcHou nepemeHHou.

Conepxanue TeMsl 12.
KommuiekcHble yncna. OyHKIMU KOMIUIEKCHOM MEPEMEHHOM, Mpeiell, HENPEPhIBHOCTb.
Psnpl ¢ kommuiekcHbiMU uieHaMu. [IpousBoanas @KII, ycnosus Komu-Prumana.
Jlureparypa k Teme 12: [1, 3]

Tema 13. Onepayuonnoe ucuucnenue.
Conepxanue Temsl 13.
Opurunan u n3zodpaxenue (npeodpasoanue Jlamnaca). CoiicTBa n3oopakenus. Tao-
nuia n3o0pakeHui. OCHOBHBIE TEOPEMBI OMEPAIMOHHOTO HcuncieHus. [Ipunoxenns
OTIEPAIIIOHHOTO UCYUCIICHUS.
Jlurepatypa k Teme 13.: [1, 3].
3.3. MIPAKTUYECKUE 3AHATUSA

O0OneM,
Jac.
No
i Tema 3ansTHS ouH/ouH- | JluTeparypa
3a04/3a04
Ilepsviti cemecmp
1 | Belunciienue onpeaenureei. 2/1/1 [5, 6.7]
2 | PemieHue cHUCTeM JIMHEWHBIX YpaBHEHUUH (METOIbI 2/0/0 [5, 6.7]
Kpamepa, I'aycca).
3 | HdeiicTBus Haa MaTtpuiiaMu. BeranciaeHne oOpaTHOM 2/0/0 [5, 6.7]
MAaTPHIIBL.
4 | PemeHue cUCTEM JIMHEHHBIX YPaBHCHHIA. 2/0/0 [5, 6.7]
5 Crroco0ObI 3aJaHus1 BEKTOPOB M ICHCTBUS HAJ HUMHU. 2/1/1 [5, 6.7]
6 CkalsipHO€ IIPOU3BEICHNUE BEKTOPOB. 2/0/0 [5, 6.7]
7 | BekTopHOE Mpon3BeICHIE BEKTOPOB. 2/0/0 [5, 6.7]
8 CMelaHHOE TIPOU3BEICHUE BEKTOPOB. 2/0/0 [5, 6.7]




9 | JIuHUU B HOJSAPHOM CHCTEME KOOPAHMHAT. 2/0/1 [5, 6.7]

10 | YpaBHenune mnpsimoir. OCHOBHBIC 3aJayll Ha Mps- 2/1/0 [5, 6.7]
My10. JIuHMM BTOpOro mopsijaka.

11 | YpaBHenus miockoctd. OCHOBHBIC 3a/1a4H. 2/0/0 [5, 6.7]

12 | YpaBHenune upsmMoil B mpoctpaHcTBe. OCHOBHEIC 2/0/0 [5, 6.7]
3a/1a4M Ha MPSIMYIO U TUIOCKOCTb.

13 | OcHOBHBIE »dileMEHTapHbIE (QYHKIUU. UYncioBbie 2/1/0 [5, 6.7]
nocjenoBareabHOCTH. [Ipenesbl mocieaoBaTeIbHO-
cTed U QYHKITUY.

14 | Beriuucnenue mpeaesioB. PackpeiThe HeompeiesieH- 2/1/0 [5, 6.7]
HOCTEU

15 | [lepBsIii 1 BTOPOI 3aMeUaTeIbHBIE TPECIThI 4/1/1 [5, 6.7]

16 | HenpepbIBHOCTD QYHKIMI 2/0/0 [5, 6.7]

17 | I[IpousBoanas u e€ BerumcicHue. KacarenapHas. 2/1/1 [5, 6.7]

18 | Beruncienue npeeiioB mo npaswry Jlomurais. 2/1/0 [5, 6.7]

19 | UccnenoBanus S3KCTPEMyMOB (DYHKITHH. 2/1/0 [5, 6.7]
HauOoupiiee (HauMeHbl1ee) 3Ha4YeHNe (PyHKIUN.

20 | MccnenoBanue BBIMYKJIOCTH (BOTHYTOCTH) (DyHK- 2/0/0 [5, 6.7]
UN. ACUMITOTEL.

21 | UccnenoBanue QyHKITHIA. 2/1/0 [5, 6.7]

22 | Oyakuu HeckoJbkuX mepeMeHHbXx (DOHII). Bwi- 2/1/1 [5, 6.7]
YHCJICHUS YaCTHBIX MPOU3BOIHBIX.

23 | [IpousBonHas mo HamparieHuto. ['pamuent. Kaca- 2/1/0 [5, 6.7]
TeJIbHAsl IUIOCKOCTh U HOPMAJTb.

24 | Okcrpemymbr OHIT. Haubonbiee (HamMeHbIee) 2/0/0 [5, 6.7]
3HaueHne OHII.

25 | Venosubiii sxcrpemym OHIT. 1/0/0 [5, 6.7]
Bcezo uacoe 3a nepéwiil cemecmp 51/12/6

Bmopou cemecmp

26 | BeiunciieHus: HeONpeaeiéHHBIX HHTErpanoB. Tao- 2/1/1 [5, 6.7]
JIMIA MHTETPAJIOB.

27 | HTerpupoBaHue 3aMeHOW MEPEMEHHBIX U IO dac- 2/1/0 [5, 6.7]
TsiM. IHTErprupOBaHue paliMOHAIBHBIX JPOOCH.

28 | lHTerpupoBaHue TPUTOHOMETPHUCSCKUX (DYHKIIHIA. 2/0/0 [5, 6.7]
WuTerpupoBanne uppanioHaIbHBIX QYHKIIHAHN.

29 | Beruuciienue onpeaenéHHbIX HHTErpaioB. dopmy- 2/1/1 [5, 6.7]
na Herorona-Jleitbuuiia.

30 | MaTerpupoBaHue OMPEACIEHHBIX HHTEIPANIOB 3a- 2/1/0 [5, 6.7]
MCHOM MEPEMEHHBIX U 110 YaCTsAM.

31 | [IpumeHeHHE ONPEIEIEHHBIX HHTETPAJIOB. 2/0/0 [5, 6.7]

32 | HecoOcTBeHHBIC HHTETPAJIBI. 2/0/0 [5, 6.7]

33 | duddepenipanbHbie ypaBHEHHUS IEPBOTO MOPSIKA. 2/1/1 [5, 6.7]

34 | IuddepeHnnanbHpie ypaBHEHUS BTOPOTO IMOPSIKA. 2/1/0 [5, 6.7]




35 | Jluneiinple  omHOpOAHBIE  AM(QEpeHIInaIbHbIC 2/0/0 [5, 6.7]
ypaBHEHHsI BTOPOTO MOPSIIKA.
JluHeliHbIe HEOMHOPOIHBIC TU(GepeHITNATEHBIC
ypaBHEHHsI BTOPOTO MOPSI/IKA.

36 | dudbdepeniuanbuble ypaBHEHHS BBICIIAX ITOPSII- 2/0/0 [5, 6.7]
KOB.

37 | Cuctemsl quddepeHInaTbHBIX YPABHCHH. 2/0/0 [5 6.7]

38 | Boiuucienue ABOWHBIX HHTETrpasioB. [IpumeHeHus 3/1/1 [5, 6.7]
JIBOMHBIX UHTETPAJIOB

39 | BeruncieHne KpUBOJIMHEHHBIX HHTETPAJIOB. 3/1/0 [5, 6.7]
®opmyna ['puna. IlpuMeHeHHs KpPUBOJIUHEHHBIX
UHTETPAJIOB.

40 | UccnenoBaHue CXOAUMOCTH YHCIOBBIX PSIIOB. 2/1/1 [5,6.7]

41 | JocTaTo4yHbIC MPU3HAKU CXOAUMOCTHU MOJIOKUTENb- 2/0/0 [5, 6.7]
HBIX PSJIOB.

42 | locTtaTo4HbIe MPHU3HAKK CXOJIMMOCTH 3HaKo4Yepe- 2/0/0 [5, 6.7]
JYIOUIMXCSA W 3HAaKOIEepeMEHHbIX psaoB. O0macTh
CXOJTIMOCTH.

43 | OyHKIMOHANBLHBIE W CTEIEHHBIE pSIbl. Teopema 2/0/0 [5, 6.7]
Abems. [IpuMeHeHne CTEIICHHBIX PSIOB.

44 | Tpuronomerpuueckue psiapl Dypee. 2/1/0 [5, 6.7]

45 | DyHKIUU KOMIUICKCHOW MEepeMeHHOMU, Mpenen, He- 3//1/1 [5, 6.7]
npepbiBHOCTh. [Ipon3BoaHas (GYHKIUH KOMILIEKC-
HOU nepeMeHHou. Y cnoBus Komm-Prumana.
AHaJTUTUYHOCTb.

46  |Psn Jlopana. Beruetsl. [Ipumenenue. 3/0/0 [5, 6.7]

47 | OpuruHan u usoOpaxkeHue. OCHOBHBIE TEOPEMBI 3/1/0 [5, 6.7]
OTEPAIIMOHHOTO UCYUCIICHHUSI.

48  |[TpunoxxeHus ONEePAIMOHHOTO HCUUCIICHHSI 2/0/0 [5, 6.7]
Bcezo uacos 3a emopoii cemecmp 51/12/6

UTOTI'O: 102 /24/12

3.4. JlabopaTopHbIe padoThI
Ha60paTOpHBIC pa6OTLI MO0 JUCHUIIIIMHC HE NPEAYCMOTPCHLBI y‘-IC6HLIM IIJTaHOM.
q

3.5. CamocrosiTesibHasi padoTa CTyleHTa

Ne Bupl caMmocTosTenbHON paboOThI CTy/IEHTa O0nem, yac.
n/m OYH/OYH-
3204/3a04
1 M3y4eHue JeKIMOHHOTO MaTepuaia 88/170/180
2 [ToaroToBka K MPakKTUYECKUM 3aHATHIM 80/168/180
3 [ToaroToBka K 1a00paTopHBIM paboTam -
4 BrInonHeHne KypcoBOro MpoeKTa -
5 BrimotHeHNE KypcoBOH pabOTHI -




6 ‘ BeinonHenne HHANBHUYATBHOTO 3a1aHuUsS 0/18/18

Hroro: 168/356/378

3.6. KypcoBoii npoekT (padora), MHAMBUAYAJIbHOE 3a/IaHUE

KypcoBoii npoekt (paboTa) Mo JUCHUILUIMHE YYCOHBIM IIJIaHOM HE MPEAYCMOTPEH.

BrlnonHeHre WHAMBUAYAJIBHOTO 33JaHUs IO AMCHUIUIMHE Y4YEOHBIM IUIaHOM
JTHEBHOU (hopMbI 00yUeHUs HE IPEAYCMOTPEHO.

JUis CTyIEHTOB OYHO-3a0YHOW, 3a04HOM (OopMbl OOyYEHHs IO AMCLUILIMHE
«BbIcmias maTemaTvka» MpPEeNyCMOTPEHO BBIIOJHEHHE WHIMBUIYAJIbHOTO 3aJaHMs
(KOHTPOJILHOM paboOThI) B IEPBOM M BO BTOPOM ceMecTpax. Temarnka MHAMBUYyaJIbHO-
IO 3aJJaHUs CBSI3aHA C CAaMOCTOSITEJIBHBIM BBINIOJIHEHUEM PacueTHOW paboThl MO TeMaM
JUCLUIUINHBI, KOTOPBIE M3YYAIOTCSH CTYACHTOM B COOTBETCTBHUM C PEKOMEHJIOBAHHOMN
JIUTEPATYPOH.

O0beM yueOHOUM Harpy3KH MpH BHIMOIHEHUU UHANBUIYAIBHOIO 33JaHUS CTY/ICH-
Ta OYHO-320YHOTO OTJAEJIEHHUS B MEPBOM ceMecTpe — 9 "acoB, BO BTOpOM cemecTpe- 9
4acoB; CTyJIEHTa-3a04YHUKA: B IIEPBOM ceMecTpe — 9 1acoB, BO BTOpoM — 9 gacos. 3azna-
HUE Ha KOHTPOJIbHYIO pabOTy BBIOMPAETCS CTYJIEHTOM B COOTBETCTBUU C YUEOHBIMU I10-
coOusiMu [2], cOTIacOBBIBACTCS C MPENOJABATEIIEM U BBITIOIHICTCS 0 METOINYCCKUM
peKoMeHTanusaM [2].

4. POHA OHEHOYHbBIX CPEACTB
4.1. Kputrepuu mkajibl 1151 MHTETPUPOBAHHO OLIEHKH YPOBHS
¢GopMHPOBAHHOCTH KOMIIETEHIIM A
Cocmasnaiowas KomnemeHyuu — nOJTHOMA 3HAHUU

—HYe60U YpoBeHb: HEBEPHbIC, HE apTYMEHTHUPOBAHHBIC, C MHOXKECTBOM TI'PYOBIX OIIU-
OOK OTBETHI Ha BOIIPOCHI / OTBETHI HA JIBa BOIIPOCA U3 TPEX MOJHOCTHbIO OTCYTCTBYIOT;
YPOBEHb 3HAHUN HUYKE MUHUMAJIbHBIX TPEOOBaHUM;

—MUHUMATbHBIU YPOBEHb. NAHbl HETIOJIHbIE, HETOYHBIE M apPTYMEHTUPOBAHHBIC OTBETHI HA
BOIIPOCHI; YPOBEHb 3HAHUN HUKE€ MUHUMAJILHBIX TPEOOBAHUM; JOMYIIEHO MHOTO TPy-
OBIX OIIMOOK;

—NOpPO208Ybll YPOBEHDb: NAaHbl HEJOCTATOYHO MOJIHBIE, TOUYHBIE U APTYMEHTHPOBAHHBIE OT-
BETHI HA BOMPOCHI; IJIOXO 3HAECT TEPMHUHBI, ONPEACIICHUS U TTOHATHS; OCHOBHBIE 3aKO-
HOMEPHOCTH, COOTHOIIEHUS, PUHITUIIBL; JOMYIIIEHO MHOTO HErpyObIX OMNOOK;

— CpeoHUll YpOB8eHb . NaHbl JOCTATOYHO MOJHBIE, TOYHbIE U APTYMEHTHUPOBAHHBIE OTBETHI
Ha BOIIPOCHI; B LIEJIOM 3HAET TEPMHHBI, ONPEACIICHUS U MOHITUS;, OCHOBHBIE 3aKOHO-
MEPHOCTH, COOTHOIICHHUS, TPUHIIUIIBI; TOMYIIEHO HECKOJIBKO HETPYOBIX OITHOOK;

—NpPOOBUHYMbIL YPOBEHb: TaHbI TIOJTHBIC, TOYHBIE H apTyMEHTHPOBAHHBIC OTBETHI HA BO-
MIPOCHI; 3HAET TEPMUHBI, ONPEACIICHUS U MOHSITHSI, OCHOBHBIC 3aKOHOMEPHOCTH, COOT-
HOIIICHMSI, PUHIIUIIBI; JOMYIIEHO HECKOJIBKO HErPYOBIX OIIMOOK;

—8bICOKUU YPOBEHb. NAaHbI MOJHbIE, TOYHBIE U apPIYMEHTUPOBAHHBIE OTBETHI HA BOIPO-
Chbl; 3HAET TEPMUHBI, ONPEACIECHUS U MOHATHS, OCHOBHBIE 3aKOHOMEPHOCTH, COOTHO-
LIEHUS, IPUHLMIIBL, TOMYIIEHO HECKOJIBKO HETOUYHOCTEH.

Cocmasnsiowas KomMnemeHyuu — yMeHus




—H)1eB0ll YPOBeHb: TIOTHOE OTCYTCTBUE MOHUMAHUS METOIAMKH PEIICHUS 3a7a4u, JOITy-
IIICHO MHOECTBO TPyOEHIIINX OIMOOK / 3a/JaHUs HE BBITIOJIHEHBI BOOOIIIE;

—MUHUMATIbHBII YPOBeHb. CIadoe TTOHMMaHWe METOAMKH PEIICHHS 3aJlayu, JOIMYIICHBI
rpyOble OIMOKM; perieHuss He OOOCHOBAHBI; HE YMEET HCIOJb30BaTh HOPMATHUBHO-
TEXHUYECKYIO JIUTEPATYPY; HE OPUCHTUPYETCS B CIEIUAIBLHON HAYYHOM JTUTEpaType;

—NOpP0208blLl YPOBeHb. TOCTATOUHOE TIOHMMAaHUE METOJIUKU PEIICHUs 3aJ]auM, JOIYIICHbI
OIMOKY; pelIeHuss He Bcerga OOOCHOBaHBI; yMEET HCIIOJIb30BaTh HOPMATHUBHO-
TEXHUUYECKYIO JIUTEPaTypy; C1ad0 OPUEHTUPYETCS B CHCIMAILHON HAYYHOM JINTEPaType;

—CpeOoHUll YposeHs. B TIEIOM TOHMMAET CyTh METOAMKH PEIICHHS 3a7adud, JOIMyIICHBI
OIMMOKM; peIIeHrus He Bcerma OOOCHOBAaHBI, yMEET UCIOIb30BaTh HOPMATHBHO-
TEXHUYECKYIO U CTICIIUATBHYIO HAYIHYIO JINTEPATYPY;

—NpoO8UHYMbILl YPOBEHB: B IIEJIOM IMOHUMAET CYTh METOAMKH PEIICHHS 3a7a49u, JOIMyIIe-
HBbl HETOYHOCTH; CIIOCOOCH OOOCHOBATh PEIICHUS; YMEET HCIIOJIb30BaTh HOPMATHUBHO-
TEXHUYECKYIO U CIICITUATLHYIO HAyJHYIO JTUTEPaTypy;

—6bLCOKULL YPOBEeHb: TIOHUMAET CYyTh METOJUKH PEIICHUs 3a7a4d; ClocoOeH 000CHOBATh
PEIICHUS;, YMEET HCII0JIb30BaTh HOPMATHBHO-TEXHUYCCKYIO M CIICHUATIBHYIO HAYYHYIO
JUTEPaTypy, IEePEIOBOM 3apyOeIKHBIHN OTIBIT.

Cocmasnsaiowas KomnemeHyuu — 61a0eHue HagblKamu

—HYNe80ll YposeHsb. HE TIPOJEMOHCTPUPOBA HABBIKM BBHITIOJIHEHUS 3a7ad Ipodeccuo-
HaJLHOM HAIPaBJIICHHOCTH; UCIIBITHIBACT CYIIICCTBEHHBIC TPYAHOCTH IIPH BHITTOJTHCHUU
OTJICIbHBIX 3aJaHU;

—MUHUMAIbHBIL YPOBeHb. HE TIPOJIEMOHCTPUPOBAT HABBIKM BBITTOJHEHHS Tpodeccuo-
HaJBHBIX 33]1a4; UCTIBITHIBACT TPYTHOCTH TIPH BBHITTOJTHCHUH OTACIBHBIX 3aaHUM;

—NOPO206bILl YPOBEeHb. BIANECET OMBITOM TOTOBHOCTH K MPOQPECCHOHAIBHON JEATEIHHO-
CTH " TIPOo(heCcCHOHATFHOMY CaMOCOBEPIIIEHCTBOBAHUIO Ha TIOPOTOBOM YPOBHE; TpY-
JOBBIC ICHCTBHS BBIIOJIHIACT MEJICHHO M HEKAUYEeCTBECHHO;

—CpeOoHUll yposes. BIANEET CPEIHUM OIBITOM TOTOBHOCTH K MPO(deCCHOHATBHOU Jesl-
TEeJILHOCTH M TPO(PECCHOHATILHOMY CaMOCOBEPIICHCTBOBAHHIO; TPYIAOBBIC JIEHCTBHS
BBITIOJTHSICT HA CPEHEM YPOBHE IO OBICTPOTE M KaUeCTRY;

—NpPOOBUHYMBLIL YPOBEHb. BIIAJICET OMBITOM U IOCTATOYHO BHIPAKCHHOM JIMIHOCTHOM I'O-
TOBHOCTHU K TPO(eCCHOHAIILHON MEATEIIbHOCTH M MPOQECCHOHATLHOMY CaMOCOBED-
IIICHCTBOBAHUIO; OBICTPO M KAYECTBEHHO BBITIOJIHSICT TPYIOBbIE JICHCTBHS;

—B8bICOKULl YPOBEHb. BIANCET OMBITOM W BBIPAKEHHOCTHIO JIMYHOCTHOW TOTOBHOCTH K
npo(ecCHOHATBLHON TESITEIBHOCTH W TPOo(EeCCHOHATLHOMY CaMOCOBEPIIICHCTBOBA-
HU0; OBICTPO M KAYECTBEHHO BBIMOIHSAET TPYAOBBIC JCHCTBHSI.

Ob0bwennas oyeHKa cpopmuposanHocmu KoMnemeHyuil

—H)1e01 YPOBEeHb. KOMIIETEHIIMU HE C(POPMUPOBAHBI;

—MUHUMAIbHBLI YPOBeHb. 3HAYUTEIBHOE KOJTUYECTBO KOMIIETCHIINKN HE CPOPMUPOBAHO;

—NOPO20BbILL YPOBeHb. BCE KOMITETCHIINA C(OPMHUPOBAHBI, HO OOJIBITMHCTBO Ha MTOPOTO-
BOM YpPOBHE;

—CpeOHUll yposeHs. BCe KOMIIETCHIINU C(POPMUPOBAHBI HA CPETHEM YPOBHE;

—NpPOOBUHYMbILL YPOBEHDb. BCE KOMIIETCHIIMU C(HOPMHUPOBAHBI HA CPETHEM WJIM BHICOKOM
YpOBHE;

—8bICOKULL YPOBEHDb. BCE KOMIIETEHITNN C(HOPMHUPOBAHBI HA BELICOKOM YPOBHE.



4.2. Bonpocsl K 3K3aMeHy U PUMep IK3aMEeHAIlHOHHOI0 Ouiiera
Ilepsviii cemecmp

1. Tlonstne MaTpuilbl. JIuHelHbIE onepaluy HaJl MAaTpUIIAMUA. Y MHOXKEHUE MAaTpHIL.
CBolicTBa oneparui.

2. Onpegenurenu 2-ro u 3-ro nopsakoB. CBoiicTBa onpeaenureneii. Munop, anreo-
panueckoe nornoiaHeHue. OnpeaenuTenu BEICIIUX TOPSIIKOB.

3. Cuctembl auHelHbIX anredpandeckux ypaBHeHuit (CJIAY). CoBMecTHOCTD, HECO-
BMecTHOCTh CJIAY. Meton Kpamepa pemenust CJIAY.

4. OOpaTHasi MaTpuuUa: OIpPEAENICHHE, MOPSAOK MOCTpOeHUs. MaTpuuHblii croco0
pemenus CJIAY.

5. Panr matpuiisl, ero HaxoxzaeHue. Teopema Kponekepa-Kanemmm. Uccnenoanue
CJIAY. Meton l'ayca pemiennst CJIAY.

6. Bektopsl, ocHOBHBIE MOHATHS. JIMHEHHbIE onepanun Haja BekTopamu. [Ipoexius
BEKTOpa Ha 0Cb. CBOKCTBA IPOCKLIHAM.

7. JluHeitHas 3aBUCUMOCTD M JIMHEWHAs HE3aBUCUMOCTh BEKTOPOB. ba3uc Ha miocko-
CTH U B IPOCTpaHCTBE. Teopema o pasioKeHHH BEKTOpa Mo 0a3ucy.

8. IlpsimoyrosbHBIE MeKapTOBBI KoopauHaThl. CriocoObl 3amanust BekTopa. [lenenune
BEKTOpa B JAHHOM OTHOILIECHUHU.

9. CkansipHO€ IPOU3BENIECHNUE BEKTOPOB: ONPE/EICHNE, CBOMCTBA, BEIUUCICHHUE B JiE-
KapTOBBIX KOOPAHHATAX, PUIIOKEHUSL.

10.BekTopHOE Mpou3BECHNE BEKTOPOB: OINpEAEIEHUE, CBOMCTBA, BBIYMCICHUE B Jie-
KapTOBBIX KOOPAHHATAX, PUIIOKEHUS.

11.CmenianHoOe IPOU3BEIEHUE BEKTOPOB: OIpeIeJIeHHE, CBOMCTBA, BEIUUCICHHUE B Jie-
KapTOBBIX KOOpAHHATAX, PUIIOKEHUSI.

12.0061ee ypaBHEHUE TUIOCKOCTH B MPOCTPAHCTBE, €r0 YaCTHBIC Cy4yau. Y paBHEHUE
IJIOCKOCTH B OTpe3KaxX. YpaBHEHHE MIIOCKOCTH, IPOXOIAIIEH Yepe3 JaHHYI0 TOUKY
NEPHEHANKYJIAPHO TAaHHOMY BEKTOpPY. YpaBHEHHUE TUIOCKOCTH, MPOXOALIEH uepes3
TPH 3aJJaHHbIE TOUYKHU.

13.Yron Mexmay TMIOCKOCTSAMH, YCIOBHS MAapaIEAbHOCTH M TMEPHEHAUKYIISIPHOCTH
JBYX TUIOCKOCTEH.

14.PaccTosiHHME OT TOYKH JI0 INIOCKOCTH.

15.11psimast B mpoctpancTBe. O0muMe ypaBHEHUS, KAHOHUYECKUE U TTapaMETPUUECKHE
ypaBHeHus. [lepexoa oT oOnux ypaBHEHNUH K KAHOHHYECKHUM.

16.Yron Mexay npsMbpIMA B MPOCTPAHCTBE, YCIOBUS MApaUICIIBHOCTH U TIEPIICH IN-
KYJISIPHOCTH TPSIMBbIX.

17.PaccTostHuEe OT TOUYKH /10 IPSIMOU B IPOCTPAHCTBE.

18.Yron mexzy mpsMOM M IUIOCKOCTBIO, YCJIOBUS MapajlIeIbHOCTH U NEPIEHINKY-
JSIPHOCTU TNPSIMOM M IUIOCKOCTH. [lepeceueHne npsiMOM M TUIOCKOCTH. Y CIIOBUS
NPUHAIIIEAKHOCTH MPSMOM MIOCKOCTH.

19.11psimast HA TUIOCKOCTHU: pa3IuYHble YpaBHEHUS.

20.Yron Mexay NpsMbIMU Ha IJIOCKOCTH, YCJIOBUS MapaluIeIbHOCTH U MEPIECHIUKY-
JSIPHOCTHU MPSIMBIX.

21.PaccrosiHde OT TOYKHU JI0 MPSMOM Ha TIIOCKOCTH.

22.25MIc: onpeaeneHne, KAHOHMUYECKOe YpaBHEHUE, UCClieIoBaHuE (DOPMBI.

23.T'uniepbona: ompezaeneHue, KAaHOHUYECKOE YypaBHEHHUE, HCCIeN0oBaHUE (DOPMBL,
ACUMIITOTBHI.



24 T1apabona: onpeneneHne, KAHOHMYECKOE YpaBHEHUE, UCCIIeIOBaHNE (DOPMBI.

25.11penen dynkiuu B Touke. [Ipenen dyHkuu npu x — oo. Onpenenenus. ['eomer-
pudeckas uarepnpertanus. OTHOCTOPOHHUE TPEIEIbI.

26.Bbeckoneuyno mainbie GyHKIUH (onpeaeneHue U cBoiicTBa). CpaBHEHUE OCCKOHEYHO
MaJbIX.

27.beckoneuno Ooubmine pyukuuu (ompeneieHue U cBoicTBa). Teopema o CBs3U
OECKOHEYHO OOJBIINX U OECKOHEYHO MAaJIbIX.

28.CBs13p Mexay (PYHKIIMEH, MMEIOIIe KOHEUYHBIN Tpeaen, U OSCKOHEYHO Majlou
(mpsimast 1 oOpaTHast TEOPEMBI).

29.0CHOBHBIE TEOPEMBI O TIpeIeax.

30.IlpenenbHbINl Tepexoa B HEpaBEHCTBaX. leopeMa O Mpejaenie MPOMEKYTOYHOMH
byHKIUH.

31.I1epmeiii 3amedaTeNbHbINA TIpeaen ((hopMyIHpPOBKA U JI0KA3aTEIbLCTBO). BTOpoit 3a-
MedaTenbHbIi ipenen (popmymuposka). CiiencTBus.

32.HemnpepsiBHOCTh (pyHKIIMHN B Touke. Kitaccudukaiius Touek pa3phiBa.

33.CgoiicTBa (yHKIIUIA, HEMTPEPHIBHBIX HAa OTPE3KE.

34.I1pousBogHas pyHkimu. ['eoMeTpudecKuil 1 MEXaHUYECKUN CMBICI TTPOU3BOTHOM.
YpaBHEHUS KacaTeIbHON YU HOPMAJIA K KDUBOU.

35. ludbdepenuupyemocts GpyHkiuu. CBsizb AuddEepeHIIMpyeMOCTH ¢ HENPEPHIBHO-
CTBIO.

36.0OcHoBHbIe npaBuia quddepeHmpoBanus (I0Ka3aTeIbCTBA).

37.IlponsBoaHas cinoxHOW GyHKIMHU. [Ipon3BoaHas 0OpaTHOH (HYHKITHH.

38.I1pon3BogHBIC OCHOBHBIX 3JIEMEHTAPHBIX (HYHKITUH.

39.1lpousBoaHas QpyHKIMH, 3a7aHHOW HesiBHO. [Ipom3BojHas mapaMeTpUyecKu 3a-
naHHoM QpyHkuuu. Jlorapudmuueckoe nuddepeHrpoBanue.

40.ITpon3BoHBIC BBICIIMX MOPSAAKOB. MEXaHWYECKUIA CMBICII BTOPOUW MPOU3BOIHOM.
Btopas npousBojHas GyHKIIMH, 3aJaHHON HESIBHO, M MapaMETPUUECKHU 3aJaHHOMN
byHKIUU.

41.0Onpenenenne nuddepennrana GyHKIMH U €r0 TEOMETPUUYECKU cMbIci. B uem
3aKJIF0YAeTCsl CBOMCTBO MHBAPUAHTHOCTHU (hOpMBI TiepBoro Auddepenimana?

42.Teopema Poinst u ee reomerpuueckuii cmpicit. Teopema Jlarpanka u ee reoMeTpu-
yeckui cmeici. Teopema Komm.

43.1TpaBusio JlonmuTanst pacKphITHS HEOTIPEETICHHOCTEH.

44 MounoTtoHHOCTh (yHKIMH. HeoOxoaumoe 1 T0CTaTOYHOE YCJIOBHUSI BO3pACTaHUS U
yObIBaHMS (PYHKIIUU.

45.Touku 3xcTpemyma pyHkiuu. HeoOxoaumoe yciaoBue CylIeCTBOBAHUS IKCTPEMY-
Ma. [IepBblIif 1 BTOpOIi TOCTATOYHBIE MPU3HAKU IKCTpEMyMa (PyHKIIUH.

46.HauGospiiiee 1 HauMEHbIIIee 3HauYeHUs PYHKIIMU Ha OTPE3KeE.

47 .BeImyKIIble ¥ BOTHYTBIC KpUBBIE. JOCTaTOYHBIN MPU3HAK BHIMTYKIOCTH U BOTHYTO-
CTU KPUBOU.

48.Touku meperuda rpaduka ¢pyHkuuu. HeoOxomumoe M 10CTaTOYHOE YCIIOBUS CY-
IIECTBOBAHUS TOUCK Meperuoa.

49.AcumnToThl Tpaduka Gyakmuu. HaxoxaeHne BepTUKaIbHBIX, HAKIOHHBIX W TOPH-
30HTaJIbHBIX ACUMIITOT.

50.OyHKIIUY HECKOJMBKUX MepeMeHHbIX. OCHOBHBIE TTOHSTHS.

51.1lpenen u HEMPEPHIBHOCTH (DYHKIIMHA HECKOJIBKUX MTEPEMEHHBIX.



52.Yactaple Tponu3BOAHBIE (DYHKIIMA HECKOJIBKUX MEPEMEHHBIX.

53. luddepenuupyeMocts U TONHBIA auddepenivan GyHKIIMH HECKOJbKUX Iepe-
MEHHBIX.

54.ITpousBoHas MO HaMpaBlIeHUIO. [ paiueHT.

55.YacTHbIe TPOU3BOIHBIC BBICIINX MOPSIKOB (DYHKIIMN HECKOIBKUX MTEPEMECHHBIX.

56.0kcTpemyMm (pyHKIIMH IBYX TepeMeHHBIX. HeoOXoammoe u 10CTaTOYHOe yCIOBUS
CYIIICCTBOBAHHSI SKCTPEMYMaA.

57.Haubonpiiee 1 HaUMEHbIIIee 3HaUCHUE QYHKITUH JBYX MIEPEMEHHBIX B 3aMKHYTOMN
o0nacTu.

Bonpocsl k 3a4ery
Bmopoii cemecmp
1. IlepBooOpa3Hasi u HeonpeaeneHHbIM nHTerpai. CBONCTBA HEONPEAEIEHHOIO UHTE-
rpana. [IpaBuna unrerpupoBanus. Tabnuia OCHOBHBIX HEONPEAEICHHBIX HHTErpa-
JIOB.
2. OcHOBHBIE METOABl MHTETPUPOBAHHS (HEMOCPEACTBEHHOE WHTETPUPOBAHUE, WH-
TErpUPOBAHUE MOJICTAHOBKOM, NHTETPUPOBAHUE IO YACTAM).
WHTerpupoBaHne HEKOTOPBIX (PYHKIUH, COAEPKAIIMX KBAIPATHBIA TPEXUJICH.
HHuTerpupoBanue paloOHaIbHBIX JpOOei.
5. WHTerpupoBaHue TPUTOHOMETPUUYECKUX BBIPAKEHUH. YHUBEpCallbHas TPUTOHO-
MeTpUYecKas IOJACTaHOBKA.
6. MuTerpupoBaHne HEKOTOPBIX HppallMOHAIbHOCTEH. TpuroHomerpuyeckue Moa-
CTAHOBKH.
7. OmnpeneneHHbld MHTETpai. ['€OMEeTpUYECKUN CMBICT OMpPEAEIEHHOTO HHTErpaa.
OCHOBHBIE CBOWCTBA OINPEAEIIEHHOIO HHTErpaa.

B W

8. Metoasl BeUMCIEeHUs onpeeneHHoro narerpana (popmyna Hetorona-Jleitonauia,
WHTETPUPOBAHUE TI0JICTAHOBKOM, MHTETPUPOBAHUE TI0 YACTSIM).

9. I'eomeTpuueckre MPHUIIOKEHUS OMPENEICHHOTO MHTEerpana (BbIYMCICHUE TUIONIA-
Jed TIOCKUX (UTYp, OMpEIEeICHHe JIMHBI AYTH TJIOCKOW KPHUBOM, BBIUMCIICHUE
00BEMOB U TUIONIA/ICH TOBEPXHOCTEH TEJ BPAILICHUS ).

10.Heco6ctBennsie unterpais | u |l poxa. [IpusHaku cxoauMocTH.

11. luddepenumansabie ypaBHeHus. Onpeaenenue. O011ee U YaCTHOE pelieHus. 3a-
nada Komm. Teopema cymiecTBOBaHUS U €IMHCTBEHHOCTH petieHus 3aaaun Korm.

12. luddepenumanbabie ypaBHEHUS nepBoro nopsjaka. Hekoropsie Buabl auddepeH-
[IUATBHBIX YPaBHEHUN MEPBOTO MOPsIKa (C pa3aeleHHBIMHU MMEPEMEHHBIMU, C pas-
JETSIONTUMUCS TIEPEMEHHBIMY, OJTHOPOJIHBIC, IMHEHHBIC, ypaBHEHUS bepHyn) u
METOJIbl UX PEIICHHUSI.

13.luddepenimanbabie YpaBHEHHUSI BTOPOTO TMOPSAKA, JOMYCKAIONIUE MOHWKCHHE
MOpsIZIKA.

14.JIuneitHas 3aBUCUMOCTh U He3aBUCUMOCTh (yHKIMA. Onpeaenurens BpoHckoro.

15.JIuneitapie quddepeHimanbabie ypaBHEeHUS 2-T0 mopsiaka. CBOMCTBA pelnieHui
JUHEHHOTO OHOpOoAHOTO MuddepeHnansHOT0 ypaBHeHus 2-To mopsiaka. CTpyk-
Typa oOLIET0 peleH s JIMHEHHOTO OJHOPOIHOTO AU PepeHInanbHOr0 ypaBHEHUS
2-T0 TIOpsI/IKA.

16.JIuneiinbie ogHOpOAHBIE MUddepeHnaTbHble YpaBHEHUS ¢ TTOCTOSTHHBIMU KO3 (-
¢bunuentamu. [IpaBuiio HaxoXJIEHUsT OOIIETO PElIeHUs JIMHEHHOTO OJTHOPOIHOTO



g depeHINaTbHOTO YpaBHEHHsI BTOPOTO MOPSAKA C MOCTOSHHBIMU K03 puinen-
TaMH.

17.JIuneitHbie HEOJHOPOAHBIE MU PepeHIalIbHbIE ypaBHEHUS 2-T0 nopsiaka. CTpyk-
Typa 00ILEero peneHus JMHEHHOTO HEOJHOPOAHOTO U depeHInanbHOro ypaBHe-
HUS 2-TO MOpsIKa.

18.JIuneliHple HEOAHOPOHBIE U (PepeHIINaTbHbIE YPAaBHEHUSI BTOPOIO IMOPSJIKA C
HNOCTOSTHHBIMU KO3 (UIIMEHTAMU CO CIIELMAIbHON MIPABON YaCThIO.

19.Mertoxa Bapuanuu MpOU3BOJIBHBIX NOCTOSHHBIX (Jlarpanxka) 1uist pemeHus JInHen-
HOTO HEOJHOPOAHOTO AU(HEPEHIINATFHOTO YPaBHEHUS BTOPOTO MOPSAKA.

20.Cucrembl auddepeHnmanbHbpIX ypaBHeHU. MHTerpupoBaHne HOpMalbHBIX CHC-
TEM.

21.Yucnoo#t psa. CXoAUMOCTh YUCIOBOTO psfa. OCHOBHBIE CBOMCTBA CXOASIIUXCS
PSAOB.

22.Heob6xoauMoe yCI0BUE CXOAUMOCTH PSIA.

23.I1pu3Haku CXOAUMOCTH PAJOB C MOJIOXKUTEIbHBIMU YWICHAMU.

24 .3nakouepenyromuecs psanasl. [Ipusnak JleiiOHuna cxoqumMocTy 3HaKouEpeIyole-
rocs psaa.

25.3HakornepeMeHHbIe psaabl. TeopeMa 00 aOCOIIOTHOW CXOJMMOCTH 3HAaKOIEPEMEH-
HOTO psJa.

26.®yHKIMoHaNbHbIE psibl. CreneHHble psabl. Teopema Abens. HTepBan cxoaumo-
CTH CTENEHHOTO psifa. CBOKWCTBA CTEIEHHBIX PSAIOB.

27.Paner Teiinopa u Maknopena. Pa3noxenne QyHKINN B CTETICHHBIE PSIBL.

28.ITpubnmkeHHbIe BBIUMCICHUS 3HAYCHWN (DYHKIIMA, HEONPEIEICHHBIX W OIpeje-
JICHHBIX MHTETPaJOB ¢ MOMOUIBIO psioB. [IpumeHenune psaaoB k pemeHuto audoe-
pPEHIMATBHBIX YPABHEHH.

29.Tpuronomerpuueckue psnabl. Pasnoxenue ¢pynkiuit B paa Oypobe.

30./IBoifHOI HHTETpaJ, €T0 TEOMETPUUECKHU U (PU3UUECKUN CMBICI, CBOHCTBA.

31.Bbruncnenue ABOWHOTO MHTETpaia B IEKapTOBBIX KOOPAMHATAX. 3aMeHa MepeMeH-
HBIX B JIBOMHOM MHTErpajie. BeluncieHne 1BOMHOTO HHTETpaja B NOJISIPHBIX KOOP-
JUHaTax.

32.11punosxeHust TBOWHOTO UHTETpaa.

33.KpuBonmHenHbII HHTETpas MepBOTro PoOJia, €ro CBONCTBA, BEIYHUCIICHHUE.

34.KpuBonvHEWHbBIN HHTETPaA BTOPOTO POJia, €T0 CBOMCTBA, BRIUMCIICHUE.

35.®opmyna ['puHa. YciaoBue HE3aBUCUMOCTH KPUBOJIMHEMHOIO MHTETpaia BTOPOTO
poJa OT MYTH UHTETPUPOBAHUS.

36.0Omnpenenenrie KOMIJIEKCHOTO yncia. Moayiab U apryMeHT KOMIUIEKCHOTO YHCIIA.
AnreOpanyeckas, TPUTOHOMETpUUYECKasi U NoKazaresibHas (GOpMbl Mpe/ICTABICHUS
KOMILJIEKCHBIX YHCETI.

37.JleicTBUS ¢ KOMILJIEKCHBIMHU YHUCJIAMH B alreOpandeckoi, TPUrOHOMETPUUECKON U
nokaszartesbHoi hopme.

38.Omnpenenenne ¢pynknuu kommiekcHoro nepemerHoro (OKII). OTkpritoe MHOXKE-
ctBO. CBsizHOe MHOXkecTBO. O6macts. 3aganue OKII ¢ moMomipio ABYX (yHKIIHI
JIBYX NE€HCTBUTEIBHBIX IEPEMEHHBIX.

39.1lpenen u HENPepBHIBHOCTH (DYHKIMU KOMIUIEKCHOTO mepeMeHHoro. CBoiicTBa mpe-
JIEJIOB.



40.1Toka3zarenpHas U Jorapugmuueckas QyHKIMU U uX cBocTBa. CTeneHHast PyHK-
uus. TpuroHoMmerpudeckue v runepOonyeckre (PyHKIMM, UX CBOWCTBA U CBS3b
MEXIy HUMHU.

41.0Onpenenenue npousogHoit OKII. Ycnosue Komm-Pumana. Ilpasuna quddepen-
uupoBanus. [IpousBogHbie runepOonnyeckux GyHKUUNA. AHaIUTHYECKHEe (DYyHK-
1007078

42.0Opurunan u uzoopaxenue no Jlammacy. CBOMCTBO JIMHEWHOCTH MpeoOpa30BaHUs
Jlanunaca. Teopema cyniecTBoBaHus n3o0pakenus. Teopema noaoous.

43.M300pakeHrss OCHOBHBIX JJIEMEHTApHBIX (yHKmui. Equnnynas ¢yHknus XeBu-
cauza.

44 . Teopema 3amazapiBanms. Teopema cmemenus. CeepTtka (ynkmuii. Teopema ywm-
HOKEHHS H300paKeHU M.

45.Teopema o nuddepeHunpoBanus opuruHania. Teopema 060 UHTETPUPOBAHUU OPU-
THHAJA.

46.Teopema nuddepeniupoBanus nzodpaxeHus. Teopema 00 UHTErPUPOBAHUU H30-
OpakeHMUSI.

47.Pemienrie JTUHEUHBIX NU(PGEpPEHIIMANTBHBIX YPAaBHEHUN M MX CHCTEM OIlepaIuoH-
HBIM METOJIOM.

4.3. Ilpumep 3K3aMeHAITUOHHOTO OMJIeTa

TI'OYBIIO «/loHenkuii HAMOHAJIBLHBIN TEXHUYECKUII YHUBEPCUTET»

[Iporpamma: 0akajaBpuat
(OakamaBpHar, CieUAINTET, MarucTpaTypa)
Hampasnenue noaroroBku 27.03.04 YnpaB/ieHHe B TEXHUYECKUX CHCTEMax

(xom, Ha3BaHUE)

HarmpaBneHHOCTB Texnnveckas kuOepHeTHKa 1 HH(pOPMaTHKa
( mpoduIh):
(Ha3BaHUE)
Cemectp: nepBbIi
VYyeOHast JUCIUIUIMHA! Beiciasg maTeMaTuka
BUJIET Ne A

1. BextopHOoe npoun3BeeHNE IBYX BEKTOPOB: ONPEEICHNE, CBOWCTBA, BEIUNCICHHUE B IEKAPTOBBIX KO-
OpJMHATAX, [IPUIIOKECHUS.

20 G6amoB
2. JlocTaToyHble YCIOBUS BBITYKJIOCTH U BOTHYTOCTH KpuBoi. Touku neperuba.
20 G6amnoB
3. Pemmts cucremy ypaBHeHui MeTooM Kpamepa:
X—2y+2=5;
2x—-3y—-5z=1; 20 6annos
3X+y—-2z=-4.

4. Nauwl Tpu Touku A(-1;2;-3), B(-2;5;1), C(-1;6;0): a) HaiiTu BHYTpeHHUIT yroa Tpeyroibauka ABC
npu BepimHe 4; 0) COCTaBUTh ypaBHeHHE Menuanbl BM Ttpeyronbanka ABC 20 G6amtoB



. X 2
5. Haiitu HanGonpliee 1 HaMMEHbIIee 3HaueHust pyHKiuu f (x) =3 + — Ha otpeske [1;3].
X

20 6anioB
YTBepKIIeHO Ha 3aceqaHuy Kaeapbl «Bpicmag matemaruka» uM. B.B. [Taka
(HammeHoBaHue Kadeapbl OJHOCTHIO)

IIpoTokon Ne oT
3aB. kadempoii

(moamucek) (®.1.0.)
DK3aMeHaTop

(moamuce) (®.1.0.)

4.4, Kputepuu onleHUBAHUS

DK3aMeH MPOBOJUTCA MUCbMEHHO Mo OmiieraMm. CTyJeHThI, HE BBINOJHUBIINE UH-
JTVBHUAYyalIbHOE 3aJjaHue (KOHTPOJbHYIO paboTy), K 3K3aMeHy He gomyckarotcs. Unau-
BUIyaJbHOE 3a/laHue (KOHTPOJIbHAsL paboTa) CTYJIEHTA OLICHUBACTCS «3aUTEHO» WM «HE
3auTeHo». PaboTa 3a4uThIBAETCS MPU yCJIOBUU MPABUIILHOIO BBINIOJIHEHHUS BCEX 3aja-
HUM, BO3MOXHO HAJIMUYME HEKOTOPHIX HEeTOYHOCTeH. Ecinu paboTta He 3auTeHa, CTYJECHT
JIOJDKEH BHUMATENIbHO M3YYUTh PEIEH3UI0, UCIIPABUTH JOMYIICHHBIE OLMIMOKH B COOT-
BETCTBUU C 3aMEYaHUSIMU U CJIaTh pabOTy JIsl MOBTOPHOM MpoBepku. MHIUBU TyaibHOE
3aIaHUE CTYAECHTA SBIISIETCA TOJBKO JOMYCKOM K 3K3aMEHY M Ha UTOTOBYIO 3K3aMEHa-
LUOHHYIO OLICHKY HE BIIUSET.

DK3aMEeHallMOHHAs OIIEHKA BBICTABIIIETCS MO PE3YJIbTaTaM HAIMCAHHOW CTYJEHTOM
BO BpeMs dKk3aMeHa paboThl (MakcumyM 100 GamioB). 3agaHusi OuseTa OIEHUBAIOTCS
MPOTIOPIIMOHATIEHO PaboTe, BBHIMOJIHEHHOW CTY/IEHTOM MPaBWIbHO. buner comepxut 5
BOIIPOCOB: 2 TEOPETHUYECKUX U 3 TMPAKTUYECKUX. 3ajaHusi OmiieTa OIEHUBAIOTCS Clie-
JTYIOIMMH OaJIJTaMU:

No 3apa- | Xapakrep CroumocTs 3a1a- % OT 00111IeTO
HUS 3aJIaHus HUs B Oaymax KOoJM4ecTBa Oal-
JIOB

1. Teopernueckoe 20 40 %

2. Teopernueckoe 20

3. [TpakTrueckoe 20

4. [TpakTrueckoe 20 60%

S. [TpakTuyeckoe 20

NTOI'O: 100 GamioB 100 %

B OGunere mocne kaxmaoro 3agaHus B CKoOKaxX yKa3aHO MaKCUMaIbHOE KOJHUYECT-
BO OaJJIOB IO JTaHHOMY 3aJaHUI0. 3aJaHusi OujeTa OIEHUBAIOTCS MPOMOPIIMOHAIEHO
paboTe, BBITIOIHEHHOM CTYJIEHTOM MpaBmIbHO. [1o KaxkaoMy BOpocCy:

— «20 6amnoB» (100 %) — BICTABJSIETCSA, €CIIM MIPH OTBETE HA BOMPOC CTYACHT
OOHapy>KuJl yMEHHUE CBOOOJHO, JIOTUYHO, YETKO WM SICHO MPEIOCTABJISATh T'PAMOTHEIE,
MPaBWIbHbIE OTBETHl HA MOCTABJICHHBIM BOMPOC C HUCHOJb30BAHUEM TEPMUHOJIOTUU U
CUMBOJIMIKM B HEOOXOAMMOM JIOTMYECKOM MOCIE0BATEILHOCTH, a TAaKKe CBEICHUN W3
JPYTUX AUCHUIUIMH U 3HAHUH, TPUOOPETEHHBIX paHee; TBep/Ible MPAKTUUECKHUE HABBIKU
C TBOPYECKUM MPUMEHEHHEM IOJIYyYEHHBIX TEOPETHUECKUX 3HAHMM; HCIIOJb30BAHUE U



IPEI0CTaBICHUE TIOJTHOTO 00OOCHOBAHUS Hanbosee 3PPEKTUBHBIX U PAIlHOHATBHBIX Me-
TOJIOB MOMCKA PEIIEeHUs; YMEHHUE UCIO0JIb30BaTh MPUOOPETEHHbIE 3HAHUS U HABBIKU B
HECTaHJapTHBIX CUTyallUaX, TPeOYIOIIMX BbIXOJAa Ha MHOW, 0oJjiee BHICOKUU YPOBEHD
3HAHUU; IPUBEACHBI AHAIUTUYECKHAE 3aBUCUMOCTH U PACUETBHIL;

— «16 6amnoB» (80 %)— BeICTABIISICTCS, €CIIU TIPU OTBETE HA BOIPOC CTYJCHT MPO-
SBUJI BBICOKMN YPOBEHb 3HAHMI MpPU OTBETE HA BONIPOC, MOKa3al YMEHHE NMPUMEHSThH
TEOPETUYECKUE 3HAHUS ISl PEIICHUS MMOCTABICHHOW 3aayM, YETKO BIIAJEET U MpUMeE-
HSIET AaHAJIMTUYECKUE 3aBUCUMOCTH JIJISl YCIIOBHM 3a/1auu, ymeeT (hOopMyIupoBaTh BHIBO-
JIbl, OJTHAKO MPU OTBETE HAa BONPOC JOMYCTHJI HEKOTOPBIE HETOYHOCTH, HEAOCTATOYHO
000CHOBAJ JIOMYIICHHSI, KOTOPBIE UCIIOJIb30BATUCH MPU PEIICHUH 33/1a4H;

— «12 6amioBy» (60 %) — BBICTABIISICTCS, €CIIM IIPU OTBETE HA BOIPOC CTYJCHT 00-
HapY>KUJI yMEHUE CBOOOHO MPEIOCTABIATh MPABUIIbHBIE OTBETHI HA OCTABIIEHHBIE BO-
IPOCHI C MCIOJIb30BAHUEM TEPMUHOJIOTHH, a TaKK€ 3HAHUM, TPHUOOPETEHHBIX PAHEE;
HaJIM4M€ HECYIIECTBEHHBIX HEIOCTATKOB WJIM HApYILIEHUS IMOCIEI0BATEIbHOCTH H3JI0-
YKEHHUS; UCTIOJIb30BAHUE HE CAMbIX PAllMOHAIbHBIX METOAO0B MTOMCKA PEIICHUS; HE3HAUU-
TeJIbHBIE HEJIOCTATKU WJIM OITUOKY B pacyeTax;

— «8 0ammoB» (40 %) — BBICTABISCTCS, €CJIM MPH OTBETE HA BOIIPOC CTYJCHT 00-
HapY>KuJ1 0a30BbIE 3HAHMS IO BOMPOCY, 3HAHUE OCHOBHBIX aHAIMTHUYECKUX 3aBUCHUMO-
CTEH, OMMCHIBAIOLIUX 3a/laHHBIA MPOLIECC, OJHAKO JOMYCTHJI CYIIECTBEHHBIE OIIMOKU
IIPU BBITIOJIHEHUH PACYETOB, HE CMOT CHCTEMaTHU3UPOBATh MCXOJIHBIE JaHHBIE U COp-
MYJIUPOBATh BBIBO/IBI;

— «4 6ainoBy (20 %)— BICTABISACTCS, €CIIU IIPU OTBETE HAa BOIPOC CTYACHT OOHA-
PYKUJT BIAJ€HUE OCHOBHBIMHU IMOJIOXKEHUSIMU MaTepuasna, HO (pparMEHTapHO U HEMo-
CJIEIOBATEIbHO JA€T OTBETHI HA MOCTaBJIEHHBIE BOMPOCHI; Ca0dble MPAKTUYECKUE HABBI-
KHM; TIOMCK pPEUIEHUS! TUIIOBBIX CTaHAAPTHBIX 3aJady HEpalMOHAJIbHBIMHU CIIOCOOAMHU C
MPUHIUNHATBHBIMU OIIMOKaAMU;

— «0 6anyIoB» — BBICTABIIAETCS, €CJIM MIPU OTBETE HA BOMPOC CTYIAEHT OOHAPYX U
HE3HAUUTEIbHBIN OOl 00beM 3HAHWM, OTCYTCTBHME HABBIKOB B PEIICHHUM 3a7a4 I10
pa3ITUYHBIM TE€MaM AUCIUIUIMHBI JOMYCTHJI MPUHIIUIHATBHBIC OMMUOKH MPU PEUICHUN
3a/1a4, KOTOpbIE HE JAIOT BO3MOXKHOCTH BBIIIOJIHUTH 33JIaHUE, WK €CJIM PEIICHHUE 3a]1a-
91 OTCYTCTBYET.

Texkymmid KOHTPOJIb 3HAHUW CTYJIEHTA MPOU3BOJAUTCS 110 PE3yJbTaTaM MPAKTH-
YECKUX 3aHSITUH, BHIMOJHEHNUS] MHIMBUAYAILHOTO 33/IaHHsI, BO BPEMSI KOHTPOJBHBIX OII-
POCOB B XOJI€ ITPOBEACHUS 3aHITHM.

bainel, noy4eHHbIe CTYACHTOM OYHOM (POPMBI 00yUEHHUSsI, MOTYT ObITh MOBBILLIEHBI
3a CYET OLICHWBAHUS aKTUBHOCTH, CUCTEMATUYHOCTU U KAYECTBA CAMOCTOSATENIbHOMN pa-
OOTBI CTyJIEHTa IyTeM J100aBIeHUs] OOHYCHBIX 0aJI0B. MakcuMallbHOE KOJIMYECTBO 00-
HYCHBIX 0ajJIoB, KOTOPOE MOXKET MOJIYYUTh CTYJEHT, JOJKHO ObITh He Oonee 20% ot
oO11ero KojaudecTnra 0aioB.

[Tonyuennas mo 100-OanbHOM IIKajge OIEHKA IMEPEBOJUTCS B HAIMOHAILHYIO
onieHky u 1o mkane ECTS

CymmMma 6amtoB Omnenka Ornenka
no 100-6anpHoii mkane | mo mkaie ECTS 110 TOCYJJAPCTBEHHOM IIKAJIE
90-100 A OTnu4HO / 3a4TEHO
80-89 B XOopo1io / 3a4TEHO




Cymma 6ayioB Onenka Onenka

no 100-6anpHOM mkane | mo mxkaiae ECTS 110 TOCY/TIAPCTBEHHOM IIKAJIE
75-79 C
70-74 D y /
60-69 E JIOBJIETBOPUTEIBHO /3aYTEHO
35-59 FX He /
0-34 =5 yIOBJIETBOPUTENIHHO / HE 3aYTEHO

* — ¢ 00s3aTCILHBIM ITOBTOPHBIM U3YUCHUCM NUCHHUILIINHBI.

4.5. [IpuMep TeKylIero onpoca Ha NPAKTHYECKUX 3aHATHIX
KonTpoabHas paéora mo reme
BEKTOPHAS AJITEBPA U AHAJIMTUYECKASA TEOMETPUSA

BWJIET Ne 1
1. Haiitu BekTOp ¢, 3Has, 4TO OH TMepHeHAUKY/sipeH Bektopam a={2;3;-1} wu b=i-2j+3Kk, u
yIOBJIETBOPSET yCinoBuio ¢(2i-j+K) = - 6.
2. Haiitu 00beM TpeyroibHOM MUpaMHU/Ibl, BEPIIMHBI KOTOPOi HaxoaaTcs B Toukax 4(2; 0; 0),
B(0; 3; 0), C(0; 0; 6), D(2; 3; 8).
3. Ha ocu opauHat HaiTH TOUKy, paBHOyAaneHHyo ot Touek A(1; -3;7) u  B(5; 7; -5).

x=t—2;
. x-3 +2  z-1 _ i
4. HaliTu yritel MeXIy TIPSIMBIMU [ : - = y_l =5 u L y=t+3;.
z=+2t-5
5. CocTaBuTh ypaBHEHHE MJIOCKOCTH, MPOXOASIIEH Yepe3 ABE MpsSMbIe
x—-2 _y+1 z-3 - x-1 _y-2 _ z+3
3 2 =2 3 2 0 =2

6. Toukn A(1;2) u C(3;6) ABASFOTCA MPOTHUBOTOIOKHBIMH BepimnHaMu kBagapata ABCD. CocraBut
ypaBHeHUE ero auaronanu BD.

7. TlpuBecTn ypaBHeHHe KpuBoii 36x2 — 4y? — 72x + 16y — 88 = 0 K KaHOHUYECKOMY BHIY U
IIOCTPOUTH KPUBYIO.

5. PEKOMEHIAYEMAS INTEPATYPA
I. Ocnosnasa numepamypa

1. Ynurun, I''M. KpaTkuii Kypc BbICIIEH MaTeMaTHKU [DIEKTPOHHBIA pecypc]: yueo-
Hoe mocooue misa cryaeHToB / I'. M. Ymutun; 'OY BIIO «/losHTY». — 4 M6. —
Jouenk: 'OY BIIO «douHTY», 2018. — 1 ¢aitn. — Cucrem. TpedoBanus: Acrobat
Reader. — Pexxum noctyna: http://ed.donntu.ru/books/19/cd9396.pdf. — 3ara. ¢ skpa-
Ha.

2. Brpiciias MaremaTuka [DIEKTpOHHBIH  pecypc|: MPakTUKyM s O0y4arouimxcs
o0pa3oBaTeNbHBIX YUPEKIECHUN BhICIIEro MpodeccruonanbHoro oopasonanus / S. B.
3unoBbeBa, B. C. Ilpau, C. A. Pyccusu [u ap.]; TOYBIIO "JOHHTVY".
OnektpoH. aaH. (1 ¢aiin). — Honemnk: ['OYBIIO «JIOHHTY», 2019. - Pexum
noctyma: http://ed.donntu.ru/books/20/cd10108.pdf. - 3aru. ¢ skpaHa



http://ed.donntu.ru/books/19/cd9396.pdf
http://ed.donntu.ru/books/20/cd10108.pdf

II. /lonoanumenvnasa aumepamypa

. bepesuna, H. A. Briciias marematuka: yueoHoe nocoodue / H.A. bepesuna. — 2-e
u3n. — Caparos: Hayunas kuawura, 2019. — 158 ¢. — ISBN 978-5-9758-1888-1. —
Tekct: a5eKTpoHHBIN // DnekTpoHHO-Oubnoreynas cucrema [IPR BOOKS: [caiiT].
— URL: https://www.iprbookshop.ru/80978.html (mara o6pamienus: 18.12.2021).
— Pexxum noctyna: ass aBTOpU3Up. MOJIb30BaTeNeh

. MenenioBa, FO. A. OCHOBBI BBICIIIEH MaTEMAaTUKU: KypC JEKIIUN : yueOHO-
Meroaunueckoe nocodue / FO. A. MenennoBa. — ExatepunOypr : U3narenbcTBo
Ypanbckoro yausepcureta, 2017. — 88 ¢. — ISBN 978-5-7996-2017-2. — Tekcr :
anexkTpoHHbIl // Lludposoit o6pazoBaTenbHbii pecypc [IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/106476.html . — Pexxum mpocryna: mist aBTopu-
3Up. MOJIB30BATENEH

. IIpakTuKkyM 110 BBICIICH MaTeMaTHKe [DJIEKTPOHHBIM pecypc]: ydeOHoe mocobwue:
(I7st CTYZIEHTOB TEXHUYECKUX crenuainbHocTeil) / coct.: H.B. AzapoBa u np.; noja
pen. I'M. Yautuna; I'OY BIIO «/lonHTY». — 2 M6. — lonenk: JosHTY, 2016. — 1
daiin. — Cucrem. TtpeboBanus: Acrobat Reader. — Pexum jgocryna:
http://ed.donntu.ru/books/cd5004.pdf. — 3ar. ¢ sxpaHa.

6. YA EBHO-METO/IUYECKOE OBECIIEYEHHUE JTUCHUIIJINHBI
Y4eOHO-MeTOAMYECKHE U31aHUsA, paspadoTranubie B JOHHTY:

. Metonuueckue yka3zaHHusi K CaMOCTOSITEJIbHON pabOTe€ M BBIMIOJTHEHUIO WHIUBHUIY-
aJbHOIO 3aJlaHus M0 AUcUUIUIMHE "Bbiciias marematuka' [DJIeKTpOHHBIA pecypc] :
JU1s 0OydJaromuxcs Mo HampasieHusM noarotoBku 27.03.04 "YnopasieHue B TEXHU-
yeckux cucremax", 15.03.04 "ABromaTuzanus TEXHOJIOTHUYECKUX MPOLECCOB U MPO-
n3BoAcTB" Bcex gopm obyuenus / TOCYIAPCTBEHHOE OBPA30OBATEJIbBHOE
YUYPEXJIEHUE BBICHIEI'O ITPOOGECCHUOHAJIBHOI'O OBPA30OBAHUA
"TOHELIKMI HALIMOHAJIBHBIM TEXHUYECKUIN YHUBEPCUTET", Kadex-
pa Beiciieit matematuku uM. B. B. Tlaka ; TOYBIIO "JOHHTY", Kad. Beicul. ma-
tematuku uM. B. B. Tlaka" ; cocr.: I'. A. I'ycap, C. A. Pyccusn. - 1 MO. - JloHerx :
['OYBIIO "IOHHTYVY", 2021. - 1 ¢aiin. - Cucrem. tpeboBanms: Acrobat Reader.
http://ed.donntu.ru/books/22/m8293.pdf

. Metoauueckue peKOMEHAAIMU K MPOBEJICHUIO MPAKTUUYECKUX 3aHATUM MO JAUCIUII-
auHe "Bpicmas matemaTtuka" [DIEKTpOHHBIN pecypc]| : Juisi 00yJaronuxcs 1mo Ha-
npasiieHusIM noarotoBkn  27.03.04 "VYnpaBneHue B TEXHUYECKHX CHCTEMax',
15.03.04 "ABTomaTuzamus TEXHOJOTHMYECKHX MPOLECCOB M MPOM3BOIACTB" BCEX
dbopm oOyuenus / TOCYJAPCTBEHHOE OBPA3OBATEJIBHOE YUPEXJIE-
HUE BBICHIEI'O ITPOPECCHOHAJIBHOI'O OBFPASOBAHUSA "IOHEIKHWNI
HAITMOHAJIbHBI TEXHUYECKNIT YHUBEPCUTET", Kadenpa Bbiciieii Ma-
tematuku uM. B. B. [Taka ; TOYBIIO "JIOHHTY", Kad. Bbicil. MaTremMaTuku uM. B.
B. ITaka" ; coct.: I'. A. I'ycap, C. A. Pyccusn. - 1 M6. - Jonernk : TOYBIIO "JIOH-
HTVY", 2021. - 1 ¢aiin. - Cuctem. TpeboBanus: Acrobat Reader (moctym uepes nuu-
HBI KAOMHET CTY/ICHTA)



https://www.iprbookshop.ru/80978.html
https://www.iprbookshop.ru/106476.html
http://ed.donntu.ru/books/cd5004.pdf
http://ed.donntu.ru/books/22/m8293.pdf

JIEKTPOHHO-UH(OPMALIMOHHBIE PeCyPChI:
OBC JOHHTY - http://donntu.ru/library
SBC IPR BOOKS - http://www.iprbookshop.ru/.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

1. JIeKIInOHHBIE 3aHATHSA:

YyeOHast aynutopus JJisl MPOBEICHUS JICKIIMOHHBIX W MPAKTUYECKUX 3aHSATUH,
IPYNIOBBIX U UHIUBUAYATBHBIX KOHCYJIBTAIIMK, TEKYIIETO KOHTPOJISI U MMPOMEKYTOYHOM
aTTecTaluy, OCHAIICHHAS:

— CIeLMAIM3UPOBAHHON MeOEeNpl0 (JOCKa ayAUTOpHAs, CTOJI ayJUTOPHBIN, CTYI
ayJIMTOPHBIM, IAPTHI);

— MyJIbTUMeIUHHBIM 00opynoBanueMm (HoyTOyk Microsoft Windows 8.1 Profes-
sional x 86/64 (akamemudueckas nmoamucka Dream Spark Premium), Libre Office 4.3.2.2
(muensus GNULGPLv3+ u MPL2.0).

2. [IpakTHyeckue 3aHATHUS MIPOBOASTCS B TOU K€ ayJUTOPUH.

3. CamocrosiTesibHas padoTa:

[ToMemenust st CaMOCTOSITEILHOM Pa0dOThl ¢ BO3MOXHOCTBIO TOJKIIOUCHUS K
cetn «HMHTEepHET» W oOOecmedeHrueM JOCTylma B JJICKTPOHHYIO HH(GOPMAIIMOHHO-
o0pa3oBaTeIbHYIO Cpely OpraHU3aluu:

— YUATAJIBHBIC 3aJIbI, HIMEIONIUE B CBOEM COCTAaBE KOMITBIOTEPHYIO TEXHUKY C BO3-
MO>KHOCTBIO TTOJKITIOUEHUs K ceTH «HTepHeT» 1 o0ecredeHueM JI0CTyIa B AIEKTPOH-
Hy10 uH(popManmoHHo-oOpa3oBaTenbHyo cpeny (QUMOC HOHHTY) u s3nekTpoHHO-
oubmoreunyio cucremy (ObC IPRbooks), a Takxe BO3MOKHOCTHIO MHANBUIYATLHOTO
HeorpanudeHHoro gocryna odydarmmmxcs B 9bC u O9MOC nocpenctsom Wi-Fi ¢ nep-
COHAJIbHBIX MOOMJIBHBIX YCTPOMCTB;

— mporpammuoe obecnieuenue: OC MicrosoftWindows 7, OpenOffice 2.0.3 —
obmecteennas smnensus MPL 2.0, Grub loaderfor ALT Linux — muuensus GNU LGPL
v3, MozillaFirefox — nunensus MPL2.0, Moodle (Modular Object-Oriented Dynamic
Learning Environment) — numensus GNU GPL.


http://donntu.ru/library
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