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1. llean ocBoOeHUS AUCHUIINHBI

K ocHOBHBIM menasiM OCBOCHMS JHUCUMIUIMHBI «JIuHeliHas anrebpa wu
AHAJIUTUYECKask TEOMETPUS» CIIENYET OTHECTHU:

o BOCITUTAHUE Y CTYJCHTOB OOIIEH MaTeMaTHUYEeCKOU KYJIbTYPHI;

o npUOOpETeHHE CTYJIEHTAMU IIMPOKOTO Kpyra MaTeMaTHYeCKUX 3HAHUM,
YMEHHI U HABBIKOB;

o pa3BUTHE CHOCOOHOCTHU CTYAEHTOB K MHJIYKTUBHOMY U JEAYKTUBHOMY
MBIIUICHUIO HAPAY C PA3BUTUEM MATEMaTUYECKOW UHTYUIINH;

o YMEHHUE CTYJEHTaMH pa3BUBaTh HABBIKM CAMOCTOSITEJILHOIO H3yYECHUS
y4eOHOM W HAy4YyHOM JUTEpaTyphl, COJEpXKalled MaTEeMaTHUYEeCKHUE CBEICHUS U
pEe3ybTaThI;

o dbopMupoBaHue y CcTyAeHTa TpedyemMoro Habopa KOMIIETEHIINH,
COOTBETCTBYIOIIUX €r0 HANpaBIEHUIO TMOATOTOBKA M O00ECHEeYMBAIOUIUX €ro
KOHKYPEHTOCTIOCOOHOCTh Ha PBIHKE TPYya.

K ocHOBHBIM 3agayaM oOCBOEHUS AMCHMIUIMHBI «JluHelHas anrebpa u
AHAJIMTUYECKask TEOMETPUS» CIIENYET OTHECTHU:

o OCBOEHHE CTYJCHTaMU OCHOBHBIX IOHSTHH, METOIOB, (POPMHUPYIOUINX
o0IIyI0 MaTeMaTHYeCKyl0 IOJArOTOBKY, HEOOXOJUMYIO /i YCHEIIHOIO pEelIeHUs
MPUKJIAJHBIX 33/1a4;

o NOATOTOBKY  CTYJEHTOB K JEATEIBHOCTH B  COOTBETCTBUU  C
KBATHU(PUKALMOHHON XapaKTepUCTUKON OakanaBpa MO HAMpaBiCHUIO, B TOM YHCIIE
(GopMHpOBaHWE YMEHUN HCIONb30BaTh OCBOEHHBIE MaTEeMaTHYECKHUE METO/Abl B

npo(eccCHOHaNbHOM eI TETbHOCTH.

2. Mecto nucuunmiunbl B cTpykrype OIIOII 6akanaBpuara

Huctumnna «Jlunelinas anreOpa ¥ aHaJIUTUYECKas T€OMETPHUS» BXOIUT B
o0s13aTeNbHYI0 4YacTh B pa3nen | Marematudeckas noarotoBka. Ee uzydenue
oOecrieuynBaeT u3yyeHue AUCIUTUINH:

B ocHosnou vacmu:



° MarteMaTH4eCKUY aHaJIn3,
° JluckperHas MaremMaTHka;
° Ocnossl UKT.

B uacmu, popmupyemoii yuacmnuxkamu oopazoeamenvHbix OMHOUEHUT:

o OCHOBBI TPOTPAMMUPOBAHUS,

o AJNTOPUTMHUYECKOE TPOTPAMMUPOBAHUE;

o BeposiTHOCTHBIE OCHOBBI BE0O-aHATUTHKY;
o CratucTuyeckue MEeTo bl BeO-aHATUTHKY;
o Metob1 paboThI ¢ OOJIBITUMU TAHHBIMH.

3. IlepeueHb MIIaHMPYEeMBbIX Pe3yJIbTATOB 00y4eHHS M0 JUCHUILIHHE,

COOTHECEHHbIE C MJIAHUPYEMbIMH Pe3yJIbTATAMM 0CBOEHUsI 00pa30BaTeIbLHOM

NPOrpamMMbl

B pesynbrate OCBOCHHS JUCHUIUIMHBI Yy oOOydYaromuxcs (QopMHUpPYIOTCS

CICAYIOIHNC KOMIICTCHIOMWU KW OOJIKHBI OBITH AJOCTUTHYTBI CIICAYIOINUEC PC3YJIbTAThI

oOy4eHus Kak dTar (GOpMUPOBAHKS COOTBETCTBYIOIINX KOMIETEHITU:

Kon B pe3yabTarte ocBOeHMs IlepeueHb MJIAHNPYEMBbIX
KOMIIETEHIIUU oOpa3oBareJbHOM pe3yabTaToB
NpoOrpaMmbl 0o0y4yeHHs MO IUCHUILIIHHE
00y4aKIIHNICS T0JIKEH
001a1aThH
VYK-1 Cnocoben ocymectBiarh | UYK-1.1. Ananusupyer 3anady,
MOUCK, KPUTUYECKUM BBIJIETISIS €€ 0a30BBIE COCTABIISIONINE
aHaJU3 U CUHTE3 NVYK-1.2. OcymiecTBisieT NOUCK,
uH(hOpMAITH, MPUMEHATh | KPUTUYECKH OIEHHWBAET, 00001IaeT,
CUCTEMHBIN NOIXO0J JJIs CHUCTEMATU3UPYET U PAaHKUPYET
pElIeHHs TOCTAaBJIEHHBIX uH(popmaIuio, Tpedyemyro A
3a1ay pelIeHus TOCTABJICHHOMW 3a/1auu
NYK-1.3. PaccmaTpuBaer u
npeajaraeT paldoHalIbHbIe BAPUAHTHI
pelIeHus OCTaBICHHOMN 3a/1auH,
UCIIOJIb3YSI CHCTEMHBIN MOIXO/I,
KPUTHYECKHU OLIEHUBAET UX
JOCTOMHCTBA U HEJJOCTATKU
OIIK-1 CnocobeH NpUMEHATh NOIIK-1.1. 3nars:

€CTECTBEHHOHAYYHBIC U
0OIlIeMH)KEHEPHBIEC 3HAHMUSI,

OCHOBBI BBICIIEN MAaTEMATHKH.
NOIIK-1.2. YmeTs:




METOJIbl MAaTEMATUIECKOTO
aHanm3a u
MOJICITUPOBAHUS,
TEOPETUYECKOTO 1
AKCIIEPUMEHTAILHOTO
WCCIICIOBAHUS B
npodeccuoHabHON
JeSTELHOCTH

OPUMEHSATh METOJIbl TUCKPETHON
MaTeMaTHKH, CHCTEMHOTO aHaJIH3a,
IPUMEHATh MaTEMaTHIECKOe
oOecrieyeHre Npyu MOJEITHMPOBAHUN
NPUKIIATHBIX ¥ UHOOPMAIIMOHHBIX
TIPOIIECCOB.

NOIIK-1.3. Bnagets:

METOJJaMH COCTaBJICHUS
MaTeMaTUYECKUX MOJIEJIEH U peLIeHMUS
3aJ1a4 ONTUMH3ALUU pabOThI C
METOJaMH IUCKPETHOW MaTeMaTHKH,
UCTOJIb3yEMBIMU IIPU
IPOEKTUPOBAHUU U pa3pabOTKe
MH(GOPMAILIMOHHBIX CUCTEM.

OIIK-3

CnocobeH pemarb
CTaHAApPTHBIE 3a7a4H
npodeccuoHaTbHON
NEeSITENIbHOCTA Ha OCHOBE
UH(OPMAIIMOHHON U
oubnuorpaduyecKoi
KyJbTYPhI C IPUMEHEHHUEM
uH(pOpMaIMOHHO-
KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH U C YYETOM
OCHOBHBIX TpeOOBaHUI
uHGOPMAITMOHHON
0e30MacHOCTH

HOIIK-3.1. 3uars:

METO/IbI, CTIOCOOBI U CPE/ICTBA
TIOJTyYCHHS, XpaHCHUS U TIEpepadOTKU
uH(popmaIuuy,

TPUHITUIIBI ITOCTPOCHUS COBPEMEHHBIX
uH(pOpMaIMOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJIOTHH;
MO/ICJTH OpTaHU3aIUH TaHHBIX.
NOIIK-3.2. YmeTs:

pemaTh CTaHIapTHBIC 3a/1a91
po¢eCCHOHAILHON JISITEIbHOCTH Ha
OCHOBE MH(POPMAITMOHHOM U
oubnuorpauyeckoi KyiabTyphl C
npuMeHEHUEM UH(HOPMAITMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH.




OIIK-6 Cnoco6en ananusupoBath | MOIIK-6.1. 3Hath:

n pa3pa6aTI>IBaTI> OCHOBBI M€TOA0B OIITUMH3allU U
OpraHuU3alMOHHO- HCCICA0BaHUA onepaunﬁ, HCYCTKHUX
TCXHUYCCKHUEC U BBI‘IHCJ'ICHHﬁ, MAaTEMAaTH4YCCKOT'O 1

SKOHOMMYECKHE MPOIECChl | UMUTAIIMOHHOTO MOJICIUPOBAHMUSI.
¢ npumeHenneM MetogoB | MOIIK-6.2. YMeTs:

CHUCTCMHOI'O aHaJIu3a U IIPUMCHATH METOAbI TCOPHUHU CUCTEM U
MaTEMaTH4YCCKOI'O CHUCTCMHOI'O aHAaJI134a,
MOICIIMPOBAHUA MaTEMaTHYCCKOI'O, CTATUCTHYCCKOI'O U

MMUTALMOHHOTO MOJECIUPOBAHUS JIJIS
ABTOMATHU3ALMU 3a]1a4 IPUHATHUSA
pELIEHHU.

HOIIK-6.3. Bnanets:

HaBbIKAMU IIPOBEJICHUS NHKECHEPHBIX
pacyeTOB OCHOBHBIX MMOKa3aTeIeh
PE3yAbTATUBHOCTHU CO3AAHUS U
MpUMEHEHUS UH()OPMAIIMOHHBIX
CHUCTEM U TEXHOJIOTHH.

4. CTpyKTYypa U cofepKaHUEe TUCHHUIINHBI

OOmiast TpyJI0EMKOCTh JAMCLHUIUIMHBI COCTaBIsieT 4 3a4eTHBIX €AMHULBI, T.€.
144 axanemudeckux 4aca, u3 HuX 90 4acoB caMOCTOSITEILHON PabOTHI CTYACHTA.

Paznensl gucuuIivHbBl M3y4aroTcsi Ha IIEPBOM Kypce B IIEPBOM CEMECTPE,
aexkuuid 18 YacoB, ceMHMHAapCKHe M TpakTH4Yeckue 3aHsTuss 36 yacoB, (dopma

IPOMEKYTOUYHOM aTTeCTALMU - SK3aMEH.

Conep:xanue pa3aesioB IMCHUTIIAHBI

IlepBbiii cemecTp

BBenenue

IIpenmer, 3anaun U coaepkaHue JUCHUAIUIAHBL. OCHOBHBIE 3TAIbl PA3BUTHSA
aucuuIuinHbl. CTpyKTypa Kypca, €ro MECTO M POJIb B IIOATOTOBKE CIIELIMAIINCTA,
CBSI3b C IPYTUMH JUCIUIIIIMHAMH.

Paznen 1. DnemMeHTHI TMHEIHOM anTreOphI

Tema 1.1. MaTpuusl u onpeaeauTe .

[Tonarue marpunsl. Buael Mmatpun. JleiictBus Han matpunaMu. Onepannu Haj

MaTpUIlaMH U UX CBOMCTBa. OmnpenenuTenu, uX CBOMCTBA U BbluucieHUs. [loHsTHA




MUHOpAa ¥ anreOpandecKkoro JIOMOJHEHHS. Pasnoxenue onpepenurens 1o
pJIeMEeHTaM CTPOKM WM CcTojOna. Beruuciienue onpeaenureneii pa3iudyHOro
HOPSIAKA.

Tema 1.2. O6paTHasi MmaTpuua.

OOpatHass MaTpuua W  QITOPUTM €€  BBIYUCICHHS.  DJIEeMEHTapHbIE
npeoOpa3oBanus wmaTpull. [lpuBeaeHue Marpulbl K JUArOHaAJIbLHOMY WU
TpaneueBUIHOMY BuAy. MarpuuHas QopMa 3amucH CHUCTEMBbI  JIMHEWHBIX
anredpanvecKnux ypaBHEeHU. PaHr MaTpuupbl.

Tema 1.3. PemmieHue cucreM JIMHEHHBIX aJiredpanyecKux ypaBHeHHIA.

CuctemMbl JIMHEHHBIX aJreOpandeckux YpaBHCHUH, OCHOBHBIC TIOHSTHUS
pElIeHNs], COBMECTHOCTH M HECOBMECTHOCTH CUCTEMBI. PellleHne cUCTeM JIMHEMHBIX
ypaBHeHuil MetogoMm Kpamepa, merogom oOpaTHOM Matpuilbl, MeToaoM [ aycca.
IIpoBepka npaBuwibHOCTH pemieHud. Teopema Kponekepa — Kanemnu. Pemenue
IIPOM3BOJIBHBIX CHCTEM JIMHEMHBIX YypaBHEHUM MeTtoaoMm laycca. Pemenue

OJHOPOJHBIX CUCTCM JIMHEHMHBIX ypaBHeHHﬁ.

Paszpgen 2. Di1eMeHTHI BEKTOPHOH aJIredpbl

Tema 2.1. Jlunelinble onepanyu HaJl BEKTOpaMU, UX CBOKCTBA. JIMHEHHbIE
KOMOUMHAIMU BEKTOPOB. JIMHEHAst 3aBUCUMOCTh U HE3aBUCUMOCTH BEKTOpOB. bazuc
CUCTEMBI BEKTOPOB. Pa3noxenue BekTopa no 0asucy.

Tema 2.2. CxansipHO€, BEKTOPHOE M CMEIIIAHHOE TIPOU3BEACHUS BEKTOPOB, HX
CBOMCTBA. Y CJIOBUS OPTOrOHAJIBHOCTH, KOJJIMHEAPHOCTH, KOMILJIAHAPHOCTH
BEKTOPOB.

Tema 2.3. Jluneiinsie npoctpanctsa. basuc. [IpeoOpazoBanne MaTpuilsl
JMHENHOro orepaTopa Mmpu nepexoje ot 6asuca k 6azucy. CoOCTBEHHbIE 3HAUCHUS U

COOCTBEHHBIE BEKTOPHI MaTPHUIIBI.

Pa3nen 3. DJIeMeHThl MATEMATHYECKOI0 AaHAJIN3A



Tema 3.1. UwucimoBas  moOCIIEIOBATEIBHOCTD. [Ipenen  ywmcnoBou
NoCJIe0BaTENbHOCTU U ero cBoiicTBa. Dyukuus. Ilpenen ¢ynkiuu. OcHOBHBIE
TeopeMmbl O Tpenenax GyHkmuu. [lepBblii W BTOpPOM 3aMedaTenbHBIC MPEICITHI.
CpaBHeHHe OECKOHEUYHO MaJibIX U OECKOHEUHO OOJBIIUX BEIMYHMH. DKBUBAJICHTHBIC
OECKOHEYHO MaJIble BEIMYUHBI.

Tema 3.2. HempepblBHOCTh (GYHKIIMA B TOYKE W Ha TMPOMEXKYTKE, TOUYKHU
paspeiBa (yHKIMH, UX KiIaccudukanus. ACUMNOTOTHI Tpaduka QYHKIUU, HUX
KJ1accu(UKanus, yCJIOBUs CyIIECTBOBAHUS, METO/IbI HAXOXKICHHUS,

Tema 3.3. [IpousBoanas pyskiuu. ['eomeTpuyecknii 1 MEXaHUYECKUN CMBICT
npousBoaHou. IlpaBuna  auddepenuupoBanuss u  (GOpMyNbl  BBIYUCICHHUS
Opou3BOAHBIX. Tabinua NpPOU3BOJHBIX OCHOBHBIX 3JEMEHTapHbIX  (DYHKIIMIA.
Boruucnenrie npon3BoHbIX QYHKIIHM, 3aJaHHBIX PAa3IMYHBIM 00pa3oM.

Tema 3.4. Juddepenuman. IlpousBoansie u auddepeHnnanbl BBICIIAX
nopsnkoB. [IpuOmkeHHbIe BEIYUCIEHUS ¢ TOMOIIBIO U depeHITaIoB.

Tema 3.5. PackpeiTHe HeomnpeneneHHOCTeH pasznmuuHoro tuma. I[IpaBuio
Jlonurans. ®opmyna Teinopa Pa3noxeHuss OCHOBHBIX 3JIEMEHTAapHBIX (PYHKIMI 1O
dopmyrne Maxknopena. [lpuGnmkeHHbIE BBIUMCICHUS C TOMOIIBIO  (OPMYIIBI
Teiinopa.

Tema 3.6. OcHoBHbIE TeopeMbl aUB(EPEHIINATEHOTO  HUCUUCICHUS.
MOHOTOHHOCTH (PYHKIIMU, IKCTpeMymbl HeoOXoammbie W JOCTATOYHBIC YCIOBUS
MOHOTOHHOCTH, JIOKaJbHOIO 3KcTpemMyma. MccienoBaHue BBINTYKIOCTH Tpaduka
¢bynknuu. Toukn mepernda rpadmka QyHKITUH.

Tema 3.7. OOmas cxema ucciel0BaHUsd PYHKIUMU U TIOCTPOEHUS ee Tpaduka.
CaoiicTBa (yHKIIMN, HENPEpPHIBHBIX Ha oTpe3ke. HauOosblliee W HauMEHbIIIEE

3HauYCHUS (PYHKIIMU Ha OTpE3KeE.

Paznen 4. ludgdepennuanbuoe ucuncjieHne PyHKINA HECKOIbKUX

nepeMeHHbIX



Tema 4.1. @yHkuus HECKOJIbKUX nepeMeHHbIX. [Ipenen u HempepbIBHOCTD.
OcHOBHBIE CBOWCTBa HENpepbIBHBIX (yHKUMHA. YacTHble npousBojHble. [lomHbii
auddepenuna. [IpousBoaHbIE CIOKHOM (YHKIHMH HECKOJIBKUX IEPEMEHHBIX.
YactHble pou3BoIHbIE U AU epeHnnaisl Beicnx nopsakos. Teopema IlIBapua.

Tema 4.2. [IpousBoanas no HanpasieHuto. ['paguent. KacatenbHas kK KpuBOH.
KacarenpHass IUIOCKOCTh M HOpMajdb K ITOBEPXHOCTH. ®opmyisia  Teitnopa.
OkcTpeMyM (YHKLUMH HECKOJbKMX HepeMeHHbIX. HeobOxomumble W A0CTaTOYHBIE

YCIJIOBUS SKCTPEMYMa.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTUHU

Meronuka mpenoiaBaHus JUCIUTUTNHBL «JIuHelHas anrebpa u aHaTUTHYECKast
TEOMETPUSI» W peaau3alusl KOMIETEHTHOCTHOIO TMOAXOAAa B H3JIOKEHHH U
BOCIIPUATHM MaTepuaja MpeyCMaTPpUBAKOT UCIOJIb30BAHNE CIEAYIOINX AKTUBHBIX U
UHTEPAKTUBHBIX (OPM NPOBEACHHUS TPYNIOBBIX, WHAUBUAYAIbHBIX, ayJAUTOPHBIX
3aHATUI B COYETAHMM C BHEAYAUTOPHOW paboTO C 1enpto (popMuUpoBaHUS U
pa3BUTHS NPO(HECCHOHATBHBIX HABBIKOB, 00YYaIOIUXCSl:

o 3alliTa W HWHAMBUAYAJbHOE OOCYXJCHHE BBINOJHSAEMBIX JTAloOB
pacueTHO-Tpaduiyeckux pador;

o NPUBJICUCHUE JTYUIINX CTYACHTOB K KOHCYJbTUPOBAHUIO OTCTAIOLINX;

o NOJATOTOBKA, MPEICTaBIE€HWE U  OOCYXJIEHHE TMpe3eHTAlUid Ha
CEMUHAPCKUX 3aHATHSX;

o OpraHu3alys U MPOBEACHUE TEKYIIEro KOHTPOJIS 3HAHUU CTYJIEHTOB B
dbopme O6JIaHKOBOT'O TECTUPOBAHUS;

o IPOBEICHHE HMHTEPAKTHBHBIX 3aHATHUI MO MNPOUEAYpPE MNOATOTOBKH K
MHTEPHET-TCCTUPOBAHMIO Ha caiTax: I-exam.ru, fepo.ru;

o UCIIOJIb30BAaHUE MHTEPAKTUBHBIX (POPM TEKYLIEro KOHTPOJIA B (opme
ayJIUTOPHOI'O U BHEAYJUTOPHOI'O MHTEPHET-TECTUPOBAHUS;

o UTOTOBBIM KOHTPOJIb COCTOMT B YCTHOM 3K3aMEHE IO MAaTEMATHKE C

YUCTOM PEC3YyJIbTATOB BBLITIOJIHCHUA CaMOCTOATCIIBHBIX pa60T.



VY aenbHBINA BeC 3aHATHH, MPOBOJAUMBIX B MHTEPAKTUBHBIX (popmax, ompenencH
[JIaBHOW 1EJIbI0 00pa3oBaTebHOM MPOrpaMMbl, OCOOEHHOCTbIO KOHTHHIE€HTA
oOydaromuxcss W COAEpKaHUEM IUCHUIUIMHBI «JIuHeliHas anrebpa u (yHKUUA
HECKOJIBKUX TEPEMEHHBIX» W B IeJIoM Mo jaucuuiuinHe cocrtasisger 50 %
ayJAUTOPHBIX 3aHATUN. 3aHATHUS JICKIIMOHHOTO TUma coctaBisitor 50 % ot obbema

ayJUTOPHBIX 3aHATHM.

6. OueHouHbIe cpeaACTBA JAJsl TEKYLIEro KOHTPOJIsl yCIIeBaeMOCTH,
NMPOMEKYTOYHOM ATTeCTALMHU M0 UTOTaM OCBOECHUS JUCUUIJIMHBI U y4e0HO-

MeTOoANYeCcKoe o0ecrevyeHne CAMOCTONTeIbHOIH PadoThI CTY/IEeHTOB

B mpounecce o00ydeHuss HCHONB3YIOTCS CIEAYIOLIME OLEHOYHBbIE (OPMBI
CaMOCTOSITENIbHOM pabOThl CTYJEHTOB, OLICHOYHBIE CPEICTBAa TEKYIIETr0 KOHTPOJIS
YCIIEBAEMOCTH ¥ IPOMEKYTOYHBIX ATTECTAL[UK:

o BBINIOJIHEHNE PacuE€THO-TpapruuecKux padboT, IK3aMeH.

6.1. ®oHI OLEHOYHBIX CPEACTB AJISl NPOBEIeHUsI MPOMEKYTOYHOM
aTTecTaluy 00y4YalIUXCH M0 JMCHUILINHE «/IuHellHas aaredpa u
AaHAJIMTHYECKASA TeOMeTPHsI»

[lepeyenb KOMIETEHIMI C YKa3aHUEM ATAIlOB UX (POPMUPOBAHUS B MIpOIIECCe

OCBOEHHMSI 00pa30BaTEIbHON MPOTrPaMMBI.

B pesynbTaTe 0cBOCHUS TUCHUIIITUHBI POPMUPYIOTCS CIEAYIONINE

KOMIIETEHIIUU:
Kon B pe3yibTare ocBoeHUs1 00pa30BaTeJbHON MPOrpaMMbl 00yUarouuiicst
KOMIIETEeHIIUH H0JIKeH 00J1a1aTh
YK-1 CniocoOeH OCyIIeCTBIATh TOUCK, KPUTUISCKUNA aHATIU3 U CUHTE3
nH(pOpMaIIUY, TPUMEHSATh CUCTEMHBIN TIOJIXO JIIsl PEIICHUS TOCTABICHHBIX
3a/1a4
OIlK-1 Crnioco0eH MpUMEHSTh €ECTECTBEHHOHAYYHBIEC U OOIICHH)KEHEPHBIE 3HAHUS,

METOABI MATEMATHYCCKOI'0 aHajIn3a U MOACIIMPOBAHUS, TCOPETUUCCKOTO U
OKCIICPUMCHTAJIBHOT'O UCCIICAOBAHMS B HpO(I)CCCI/IOHaJ'IBHOI\/'I ACATCIIbHOCTH

OIIK-3 Crnioco0eH pemath cTaHAapTHBIE 33/1a4K MPO(ECCUOHAIBHOM 1eATeTbHOCTH
Ha OCHOBE MH(POPMALMOHHON 1 OnbImorpaduyeckoit KyabTyphl ¢
PUMEHEHHEM HH(OPMAMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTHH U C
y4eTOM OCHOBHBIX TpeboBaHU MHPOPMAITMOHHON 0€301acHOCTH

OIIK-6 CniocoOeH aHaIM3UPOBATh U pa3padaThiBaTh OPraHU3AIMOHHO-TEXHHYECKUE 1
9KOHOMHYECKHE TIPOIECCHI C MPUMEHEHUEM METOA0B CUCTEMHOTO aHAIH3a
MaTeMaTHYEeCKOTO MOICITHMPOBAHUS




B nportecce ocBoenus 06pa3zoBaTeNbHONM MPOrpaMMbl JaHHBIE KOMITETEHIIUH, B

TOM 4YHCJIC UX OTACIIbHBIC KOMIIOHCHTHI, (bOpMI/IPYIOTCSI ITIO2TAITHO B XOA€ OCBOCHUA

O6y‘-IaIOH_[I/IMI/IC$I JUCHUIIIIMHBI B COOTBCTCTBUH C y‘-Ie6HBIM IJIaHOM M KaJICHAAPHbIM

rpaduKoM yueOHOTO IpoIiecca.

6.1.1. Onucanue nokasareJieil U KpUTEpHeB OLlECHNBAHUS KOMIIeTEHIHI,

(l)Ole/lpyeMLIX 0 UTOraM OCBOCHHUA JUCHHUIIJIMHBI, OITUMCAHHUC IIIKAJI

Ilokazarenem oneHUBaHUS

OIICHUBAHUA

KOMHCTeHI_[I/Iﬁ Ha Ppa3JIMYHbIX

oTamax Hux

dbopMHUpOBaHUS SBISETCA JOCTHKEHUE OOYUYAIOMUMHUCS TIIAHUPYEMBIX PE3yJIbTaTOB

00y4eHHUs 1O JUCHIUIUIUHE.

IToxka3arTean

Kpurtepuu onenuBanus

3

4

5

VYK-1. Cioco6eH ocymecTBISITh MOUCK, KPUTHIECKUN aHATIN3 U CHHTE3 HHPOPMAIIMH, TPUMEHSTh

CHCTEMHBII IIoAXOJ AJId pCIICHMA ITOCTaBJICHHBIX 3a1a4

NYK-1.1.
AHanusupyer
3a/1a4y, BBIJICTISIS €€
0a3oBbIC
COCTAaBJIAIOIIHE
NYK-1.2.
OcymecTBisieT
MOUCK, KPUTUYECKHU
OIICHUBAET,
o0o01maer,
CHUCTEMaTHU3UPYET U
paHXupyer
nH(pOopMaIHnIo,
TpeOyemyro It
pereHus
MOCTaBJICHHOMN
3aJ1a4n

NYK-1.3.
PaccmarpuBaet u
npeaiaraet
palroHaIbHbIE
BAapUAHTHI pELICHUS
MIOCTaBJICHHOM
3a/1a4u, UCIIOJIb3YsI
CUCTEMHBIN IOJIXO/,
KPUTUYECKH
OIICHUBACT UX

OO0yuarommiicst
JEMOHCTPUPYET
TTOJTHOE
OTCYTCTBUE WUJIU
HEJIOCTaTOYHOE
COOTBETCTBHUE
Marepuany
JUCHUTUTUHBI
3HaHUMH,
yKa3aHHBIX B
HWHJIAKATOpax
KOMIIETEHIUHI
JUCITUTITUHBI
«3HaTh» (CM. 0.

3).

OO0yuarommiicst
J€EMOHCTPUPYET
HEMOJIHOE
COOTBETCTBHUE
CJICTYIOIIHNX
3HAHUH,
yKa3aHHBIX B
WHJUKATOpax
KOMIIETEHITHI
JUCHUTITUHBI
«3HaTh» (CM. II.
3). Homyckatorcs
3HAYUTEIbHBIE
OIIINOKH,
TIPOSIBIISETCS
HEJI0OCTATOYHOCTh
3HaHUH, MO pALY
MoKa3aTese,
oOyyJaromuics
UCIIBITHIBAET
3HAUYUTEIbHbIE
3aTpydHEHUs IPU
OTICPUPOBAHUU
3HaHUSMU NIPU
UX MepeHoce Ha
HOBBIE CUTYaLUU.

OOyuarommiics
JEMOHCTPUPYET
YaCTUIHOE
COOTBETCTBUE
CJICTYIOIIHNX
3HAHUIA,
yYKa3aHHBIX B
WHANKATOpaX
KOMIIETEHITHI
JIACTIUTITUHBI
«3HaTh» (CM. II.
3). Ho

JTOTTY CKAIOTCSI
HE3HAYNTEIIbHBIC
OIINOKH,
HETOYHOCTH,
3aTpyAHCHUS
npu
AHAJIMTHYECKHUX
onepanusx.

OOyuarommiics
JI€MOHCTPUPYET
MIOJTHOE
COOTBETCTBHUE
CJIeTYFOIITIX
3HaHUIA,
yKa3aHHBIX B
MH/IKaTopax
KOMIIETEHITHI
JUCLIATUTHHEI
«3HaTh» (CM. II.
3). CBobOoaHO
orepupyer
nproOpeTeHHBIMU
3HAHWSIMH.




JOCTOMHCTBA U
HEAOCTAaTKH

OIIK-1. CnocobeH NpUMEHSTh €CTECTBEHHOHAYYHbBIE U OOIIEHHKEHEPHBIC 3HAHUS, METO/IbI

MaTEMaTHYCCKOTIO aHaIn3a U MOACIIMPOBaHUsA, TCOPETUICCKOI'0 1 SKCIICPUMEHTAJIBHOI'O

HUCCIICA0OBaHUA B HpO(I)CCCHOHaHBHOﬁ ACATCIIBHOCTHU

HOIIK-1.1. 3nats:
OCHOBBI BBICLLIEH
MAaTEeMAaTHKH.
NOIIK-1.2. YmeTs:
MIPUMEHSATH METO/IBI
JUCKPETHON
MaTeMaTHKH,
CUCTEMHOI'0
aHaIu3a;
MIPUMEHSATH
MaTeMaTH4eCcKoe
o0ecrieueHue npu
MOJIETTUPOBAHUU
MPUKJIAHBIX U
MH(OPMALIMOHHBIX
IIPOLIECCOB.
NOIIK-1.3.
Bnanets:

MeTo/laMu
COCTaBJICHUS
MaTeMaTHYECKUX
MOJIEJIEN U pelIeHUs
3a/1a4 ONTUMHU3ALUU
paboThI ¢ METOJAMU
JMCKPETHOMN
MaTE€MAaTHKH,
HCTIOTB3YEMBIMU TIPH
MIPOEKTUPOBAHUU U
pa3zpaboTke
MH(OPMAIIMOHHBIX
CHUCTEM.

OO6yuarommiics
JEMOHCTPUPYET
TIOJTHOE
OTCYTCTBUE WUJIU
HEJIOCTAaTOYHOE
COOTBETCTBHUE
Marepuany
JUCHUTUINHBI
3HAHHMH,
YKa3aHHBIX B
WHJIAKATOpax
KOMIIETCHIUHI
JTUCITUTLTAHBI
«3HaTh» (CM. II.

3).

OO0yuarommiics
JEMOHCTPUPYET
HETIOJIHOE
COOTBETCTBHUE

1 (14% 01117 0.4
3HAHUMH,
yKa3aHHBIX B
WHJUKAaTOpax
KOMIIETEHIINI
JUCHUTIIUHBI
«3HaThy» (CM. TI.
3). Honyckarorcs
3HAYUTEIbHbIE
OIINOKH,
MIPOSIBIISIETCS
HEJJ0OCTATOYHOCTD
3HaHUH, M0 pALY
MoKa3aTese,
oOyyJaromuics
UCIIBITHIBAET
3HAYUTEIbHbIE
3aTpyAHEHUS IPU
OTICPUPOBAHUA
3HaHUSIMU TIPU
UX TIEPEHOCEe Ha
HOBBIE CUTYalUU.

OOyuarommiics
J€EMOHCTPUPYET
YaCTHYHOC
COOTBETCTBHUE
CJICTYIOIIHNX
3HAHUI,
YKa3aHHBIX B
MHJUKATOpax
KOMIIETEHITUHI
JHUCIUIIIHNHEI
«3HaTh» (CM. II.
3). Ho

JTOTTY CKAIOTCSI
HE3HAYUTECIBbHBIC
OIINOKHU,
HETOYHOCTH,
3aTpyAHCHUS
npu
AHAITUTHYECKUX
onepanusx.

OOyuarommiics
JIEMOHCTPUPYET
MIOJTHOE
COOTBETCTBUE
CJIETYFOIINX
3HAHUI,
yKa3aHHBIX B
WHANKATOpaX
KOMIETEHIINI
JUCITUTLIAHBI
«3HaTh» (CM. II.
3). CBoboaHO
orepupyer
nproOpeTeHHBIMU
3HAHUSIMH.

OIIK-3. CriocobeH pemaTh CTaHIapTHBIC 3a/1a49H MPOPECCHOHATBHON ASSITEILHOCTA HAa OCHOBE
nHpOPMAIMOHHOM 1 6ubnHorpadguueckor KyJabTyphl C IPUMEHEHHEM HHPOPMAIIMOHHO-
KOMMYHUKAITHOHHBIX TEXHOJIOTHH U C YI€TOM OCHOBHBIX TpeOOBaHMUN MH(DOPMAITMOHHON

0€30I1aCHOCTH

HMOIIK-3.1. 3HaTh:
METObI, CITOCOOBI 1
CpencTBa
TTOJTYyYEHUS,
XpaHeHUs U
nepepadboTKu
nHpopManuu;

OO6yyarommmiics
JIMOHCTPUPYET
MOJTHOE
OTCYTCTBUE HJIH
HEJI0CTaTOYHOE
COOTBETCTBHUE
MaTepuany

OO6yuaromumiics
JIEMOHCTPUPYET
HETIOJTHOE
COOTBETCTBUE
CJICYIOIITUX
3HAHUM,
YKa3aHHLBIX B

OO0yuarommwmiics
JEMOHCTPUPYET
HJaCTUYHOC
COOTBETCTBUE
CIICYIOIIIX
3HAHHWM,
YKa3aHHBIX B

OO6yuaromwmiics
JEMOHCTPUPYET
MOJTHOE
COOTBETCTBHUE
CIICYOLIIX
3HaHHUH,
YKa3aHHbIX B




MIPUHIUIIBL
MIOCTPOEHHUS
COBPEMEHHBIX
nH(OPMALIMOHHO-
KOMMYHUKAIIUOHHBIX
TEXHOJIOTHIA;

MOJIENN
OpraHu3aluu
JTAHHBIX.

HOIIK-3.2. Ymers:
peaThb
CTaHJapTHbIE 3a7auu
npodeccroHanbHOI
NeSITeIbHOCTH Ha
OCHOBE
MH(OPMALIMOHHON U
o6ubnuorpaduueckoi
KYJBTYPHBI C
IPUMEHEHUEM
UH(OPMALIMOHHO-
KOMMYHUKAITTOHHBIX
TEXHOJIOTUM.

JHUCIUTLINHBI
3HAHHMH,
YKa3aHHBIX B
WHJIUKATOpax
KOMIIETSHIINN
JHACIATLTNHEI
«3HaTh» (CM. II.

3).

WHJUKATOpax
KOMIIETEHIINI
JUCHUTUIUHBI
«3Hathy (CM. 1.
3). Jomyckatorcs
3HAYUTEIbHBIE
OIINOKH,
MIPOSIBIISIETCS
HEJI0OCTATOYHOCTh
3HaHUH, MO pALY
MoKa3aTese,
oOyygaromuics
UCIIBITHIBAECT
3HAYUTEIbHBIE
3aTpydHEHUs IpU
OTICPUPOBAHUU
3HaHUSIMU MIPU
UX TMEepeHoce Ha
HOBBIE CUTYaLlUU.

WHJIUKATOpax
KOMIICTCHITUM
JHUCIUTINHBI
«3HaTb» (CM. II.
3). Ho

JIOTTY CKAtOTCSI
HE3HAYUTCIIbHBIC
OIINOKHU,
HETOYHOCTH,
3aTpyAHCHUS
npu
AHAITUTHYECKUX
onepanusx.

MH/IMKaTopax
KOMITETCHIINI
JUCLIUTUTMHBI
«3HaTh» (CM. II.
3). CBobGoaHO
orepupyer
nproOpeTeHHBIMU
3HAHUSIMH.

OIIK-6. CiocobOeH aHAIM3UPOBATh U pa3padaThiBaTh OPraHU3aMOHHO-TEXHUICCKUE H
SKOHOMHYECKHE MPOIECCHI C MPUMEHEHUEM METO0B CUCTEMHOIO aHAIHM3a U MaTEMaTHUYECKOTO

MOACIIMPOBAHUA

HNOIIK-6.1. 3uaTh:
OCHOBBI METOOB
OIITHMU3ALMHI U
HUCCIIEIOBaHUS
onepanuii, HEYeTKUX
BBIYHCIICHUH,
MaTeMaTUIEeCKOTO 1
HMUTAIIOHHOTO
MO/JIETTUPOBAHHS.
HOIIK-6.2. YMeTh:
MIPUMEHSATHh METO/IBI
TEOPUU CUCTEM U
CHCTEMHOTO
aHanmus3a,
MaTeMaTUIEeCKOTO,
CTaTUCTHYECCKOTO U
HMUTAIIOHHOTO
MOJEIUPOBAHUS JJIs
aBTOMATHU3AIUH
3a/1a4 MPUHATUS
(91105317178
HOIIK-6.3.
Bnanets:
HaBBIKAMH
MPOBEICHUS

OO6yuarommiicst
JEMOHCTPUPYET
TTOJTHOE
OTCYTCTBUE WUJIU
HEJIOCTaTOYHOE
COOTBETCTBHUE
Marepuany
JUCHUTUTUHBI
3HaHUMH,
yKa3aHHBIX B
WHJIAKATOpax
KOMIIETEHIUHI
JUCITUTITUHBI
«3HaTh» (CM. .

3).

OO0yuarommiicst
J€EMOHCTPUPYET
HETOJIHOE
COOTBETCTBHUE
CIIETYIOIINX
3HAHUMH,
yKa3aHHBIX B
WHJUKATOpax
KOMIIETEHITHI
JUCHUTITUHBI
«3HaTh» (CM. II.
3). Homyckatorcs
3HAYUTEIbHBIE
OIINOKH,
TIPOSIBIISETCS
HEJI0OCTATOYHOCTh
3HaHUH, MO pALY
MOKa3aTese,
oOyyJaromuics
UCIIBITHIBACT
3HAYUTEIIbHbIE
3aTpyaHEHUs IPU
ONEPUPOBAHUU
3HaHUSIMU TIPU
UX MEpEeHoce Ha

OOyuarommiics
JIEMOHCTPUPYET
YaCTUIHOE
COOTBETCTBUE
CJICTYIOTIHNX
3HAHUI,
YKa3aHHBIX B
WHANKATOpaX
KOMIIETEHITHI
JUCITATITAHBI
«3HaTh» (CM. II.
3). Ho

JTOTTY CKAIOTCSI
HE3HAYUTENbHBIC
OIINOKH,
HETOYHOCTH,
3aTpyAHCHUS
npu
AHATUTUICCKUX
omnepanusx.

OOy4arommiics
JI€MOHCTPUPYET
MIOJTHOE
COOTBETCTBHUE
CIIeTYFOIITNX
3HaHUIA,
yKa3aHHBIX B
MH/IKaTopax
KOMIIETEHITHI
JUCLATUTMHBI
«3HaTh» (CM. II.
3). CBobOoaHO
orepupyeT
nproOpeTeHHBIMU
3HAHWSIMH.




WHKEHEPHBIX HOBBIE CUTYaLUU.
pacyeToB OCHOBHBIX
nokaszarelei
pe3yJIbTATUBHOCTH
CO3JIaHUs U
NPUMEHEHHUS
UH(OPMALIMOHHBIX
CHUCTEM U
TEXHOJIOT M.

[IIxana oueHUBaHUs PE3yIbTATOB MPOMEKYTOUYHOM aTTECTALMK U €€ ONMCAHUE:

DopMa MPOMEKYTOUYHOM aTTECTALMH: IK3AMEH

[TpomexyTounas arrecranus oOydarommxcs B (GopMe dK3aMeHa ITPOBOJHUTCS
0 pe3yJibTaTaM BBITIOJIHEHUS BCEX BHUAOB YueOHOM pabOThI, MPEayCMOTPEHHBIX
y4eOHBIM IUJIAHOM IO JaHHOW AWCHUIIIMHE, MPU ATOM YUUTHIBAIOTCA PE3YJIbTaThl
TEKyIIEro KOHTPOJISI yCIEBaeMOCTH B TedeHUe cemectpa. OIleHKa CTeneHu
JTOCTUKEHUS 00YyYaIOIUMUCS TUIAHUPYEMBIX PE3YyJIbTaTOB 00YUYEHHUSI TIO JUCIUILIMHE
MPOBOAUTCS TpenojaBaTeyieM, BEAYIIMM 3aHSATHS 10 JUCUHUIUIMHE METOJO0M
SKCIEPTHOW OLEHKU. [lo mToramM npomMeKyTOYHOM AaTTEeCTaluyd 10 JUCHUTUIMHE
BBICTABJISIETCSL  OLICHKA «OTJIMYHO», «XOpPOLIO», «yAOBJIECTBOPUTEIBHO»  WIIH

«HEYIOBIECTBOPUTEIBHO.

IxaJja oneHUBAHUSA Onucanune

Brimonnenst Bce oO0si3aTesibHBIE YCJIOBHSI MOATOTOBKH
CTY/IEHTA K MPOMEKYTOYHOI aTTeCTAUMH, IPETYCMOTPEHHbBIE

MPOTPaMMOit JACIATUINHBI. Crynent JIEMOHCTPHUPYET
COOTBETCTBME 3HAHWI, YMEHHI, HaBBIKOB IOKa3aTEIsIM,
OtanyHO NpPUBEICHHBIM B TaOnmuIaxX, OMNEpPUPYEeT NPUOOPETCHHBIMU

SHaHUAMHU, YMCHUAMU, HABBIKAMU, ITPUMCHACT UX B CUTyallUIX
MOBBIIIEHHON CJI0XKHOCTH. HpI/I 9TOM MOTYT OBITH JOIMYUICHBI
HC3HAYHUTCIIbHBIC OI_HI/I6KI/I, HCTOYHOCTH, 3aTPyAHCHHA IIpU
MNEPEHOCC 3HAHUH U yMCHI/Iﬁ Ha HOBLIC, HCCTAHJAAPTHLIC 3a1a4H.

BoinonHeHnsl Bce o0si3aTesibHbIE YCJOBUSI INOATOTOBKH
CTYAEHTA K MPOMEKYTOYHOH aTTeCTAlUH, TPEAYCMOTPEHHBIE
OporpaMMoil  AMCLMILIMHBIL. CTyneHT  JIeMOHCTPHUPYET
COOTBETCTBUE 3HAHWI, YMEHMI, HaBBIKOB I[OKa3aTeNsM,
NPUBEICHHBIM B Ta0auIax, ONEpPUPYET NPUOOPETEHHBIMU
3HaHUSIMU, YMEHUSIMU, HaBbIKaMu. B TO ke BpeMs mpH OTBETE
JIOTIYCKAeT HECYIECTBEHHbIE MOIPEUIHOCTH, 33Ja4M pPEeUIaeT C
HEJ0YEeTaMH, HE BIMSIOMIUMHU Ha OOIIMA X0/ peLIeHHS.

Xoporio




BoinonHeHsl Bce 00si3aTesIbHbIE YCJOBHS MOATOTOBKH
CTYeHTA K MPOMEKYTOUYHOM aTTeCTAlMHU, TPETyCMOTPEHHbIE
IIPOTPaMMOi JUCLUIINHEL. Crynent JEMOHCTPUPYET
COOTBETCTBME 3HAHWM, YMEHHI, HAaBBIKOB IOKAa3aTEIsIM,
NpUBEICHHBIM B Ta0MuIaX, OMEpPUPYeT NPUOOPETCHHBIMU
3HAHUSIMU, YMEHUSMH, HaBbIKaMu. Ho moka3eiBaeT HernryOoKue
3HaHMS, TPU OTBETE HE [OMyCKaeT TpyObIX OIMMUOOK WIH
MPOTUBOPEYNH, OJIHAKO B (OPMYIUPOBAHUH OTBETa OTCYT-
CTBYET JOJDKHAs CBA3b MEXIY AaHAIM30M, apryMEHTalUuel u
BBIBOJIAMH, B pPEHICHWH 3aJad MOTYT COJACPKAThCA TpyObIe
omnOKu. [l momydeHuss MpaBWIBHOTO OTBETa TPeOyITCs
YTOYHSIFOIIME BOIIPOCHI.

Y 10BIIETBOPUTEIILHO

He BbinonHens! 00s3aTebHbIE YCJAOBHA MOATOTOBKH CTYAEHTA
K  NPOMEKYTOYHOH  aTTeCTAllMH,  IPEAYCMOTPEHHBIC
nporpammoit gucuuiiueel, WJIM  cryaeHT aemMoHCTpuUpyeT
HEIOJIHOE  COOTBETCTBME  3HAHWM, YMEHHMH,  HABBIKOB
IPUBEIECHHBIM B TaONMIAX, JOMYCKalOTCAd 3HAYUTEIbHbIC
OLIMOKH, MPOSBIAETCS OTCYTCTBHE 3HAHUM, YMEHHMH, HaBBIKOB
0 psAy MNOKa3arened, CTYyACHT HUCHBITHIBACT 3HAYUTEIbHBIC
3aTPyAHEHUS IIPU ONIEPUPOBAHUY 3HAHUAMU U YMEHUAMU.

HeynosnerBopurensHo

7. YueOHO-MeTOAMYECKOE U MH(OPMALIMOHHOE O0ecneYeHne JUCHUIITUHbI

7.1 OcHoBHas JIUTEpaTypa:

1. 3y6koB B.I'., JlaxoBckuit B.A., MapteiHenko A.W., Munocues B.b.,
[Tymkaps E.A. Kypc MaremMaTuku [jisi TEXHUYECKUX BBICHIMX YUYEOHBIX 3aBEICHUMU.
Yactu 1-4. M.: MI'I1Y, 2012. 400 »k3.

2. Kynpssues JI.JI. Kparkuii kypc Marematmyeckoro anammsa. T.1.
HuddepennmanbHoe ¥ MHTETPANTBHOEC WCYUCICHUS (YHKIUNA OJHOU TMEPEMEHHOM.
Psanpl: YueOHuk [DnekTpoHHBIA pecypc]: yueO. - DnekTpoH. naH. - Mocksa:
du3MaTINT, 2015. - 444 c. [Pexxum JoCcTymna: URL.:
https://e.lanbook.com/book/71994 - 3ari. ¢ skpana.]

7.2 TonoJiHUTEILHAS JIUTEpPaTypa:

1. IMuckynoB H. C. Jluddepennuanbaoe 1 MHTETPAIIBHOE UCYUCICHUS TSI

BTy30B. B 2-x Tomax. M.: UnTerpan - [Ipecc, 2009 — 416, 544 c. 180 k3.



2. Kparkuii kypc BbICIIEH MaTeMaTHKH [DJIEKTPOHHBIN pecypc]: yuel. -
OnekTpoH. naH. - Mocksa: [amkoB u K, 2017. - 510 c. [Pexum goctyna: URL:
https://e.lanbook.com/book/93522. - 3aru. ¢ axpana.]

3. I'oponenues, A.JI. AnreOpa. Y4ueOHHMK Al CTYJI€HTOB-MaT€MaTHKOB.
Yacte 1 [DnexktpoHHBIH pecypc]: ydeb. mocoOue - DJEeKTpoH. NaH. - Mockaa:
MIIHMO, 2014. - 485 c. [Pexxum moctyma: URL: https://e.lanbook.com/book/56398.
- 3aru. ¢ ’KpaHa. |

4, bexnemuines, /I.B. Pemenne 3a1ad n3 Kypca aHAINTHYECKON T€OMETPUHU
U JIMHEWHOU anreOphl [DIEeKTpOHHBIN pecypc|: yuebd. mocobue - DIeKTpPOH. JaH. -
MockBa:  ®@uzmarimr, 2014. - 192 c. [Pexum  pocryma: URL:
https://e.lanbook.com/book/59632. - 3aru. ¢ s3xpana. |

5. Kypc nekmuit mo nmHeiHON anreOpe W aHAIUTUYECKOM T€OMETpPHH:
yueOHoe nocobue. // Kynpssues b.lIO., Matsm B.U., Ilokazee B.B., UepkecoBa
I'B.. M.: MI'TY «MAMMN», 20009. — 362c.
[http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexrponusIii pecypc. ]

6. Marematuueckuii ananu3. Teopust npenenoB u auddepeHimaibHoe
VCYUCJICHUE: OCHOBHBIE MOJOKEHUSI TEOPHH, METOJIMYECKNE YKA3aHUSI M BapUaHTHI
pacueTHo-Tpaduyeckux padot / boaxynoB M.A., boponuna C.U., Koporkoa H.H.,
TkadeHko O.1. M.: MI'TY «MAMMN», 20009. — 340c.
[http://lib.mami.ru/lib/content/elektronnyy-katalog. Dnexrponusiii pecypc. ]

7.3 UnTepHeT-pecypcehl:

NHTepHeT-pecypchl BKIIOYAIOT Y4e€OHO-METOJUYECKHE MaTepualbl B DJICK-
TPOHHOM BUJIE, IIPEACTABICHHbIE Ha caiiTe mospolytech.ru B pazaene: «llentp marte-
MaTUYECKOTO 00pa30BAHMS

(http://mospolytech.ru/index.php?id=4486,
http://mospolytech.ru/index.php?id=5822);

[Tone3nble  ydyeOHO-METOAMYECKHME U UH(POPMAILIMOHHBIE  MaTEepUAIIbI
MPE/ICTABJIEHBI HA CalTaXx:
OkcnoHeHTa  LleHTp  MHXKEHEpHBIX  TEXHOJIOTHMH W MOJEIMpPOBAHUA

[http://exponenta.rul



https://e.lanbook.com/book/93522
https://e.lanbook.com/book/56398
https://e.lanbook.com/book/59632
http://lib.mami.ru/lib/content/elektronnyy-katalog
http://lib.mami.ru/lib/content/elektronnyy-katalog
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/

EqWorld Mup MaTeMaTHIECKUX YpaBHCHHI

[http://eqworld.ipmnet.ru/ru/info/mathwebs.htm]

8. MartepuajbHO-TeXHUYECKOEe o0ecnevyeHne U CIUTIIUHBI

TpeGoBaHusi K 000pyI0BAHNIO U MIOMENIEHUIO [IJISl 3AHATHIA

JlaGopaTtopHble pabOThl W caMOCTOsITeIbHAs padoTa CTYIAEHTOB JOJIKHBI
IPOBOJUTHCS B CICIHAIM3UPOBAHHON ayJUTOPHUH, OCHAIICHHOW COBPEMEHHOM
OPITEXHUKOW M MEPCOHATBLHBIMU KOMITBIOTEpAMU C MPOrPAMMHBIM O0ECIIEYCHUEM B
COOTBETCTBUM C TEMAaTUKOW H3ydyaemMoro wmarepuana. Ywucio paboyux MecT B
ayIUTOPHH JOJHKHO OBITH TOCTATOYHBIM JJII OOECIIeYEHUSI NHIMBUIYaTIbHON PabOTHI
cTyneHToB. Pabouee mMecTo mpemnogaBaTesisi J1OHKHO ObITh OCHAIEHO COBPEMEHHBIM
KOMITBIOTEPOM C TOJKIIOYEHHBIM K HEMY TPOEKTOPOM Ha HACTEHHBIA 3KpaH, WA

HHBIM aHAaJIOTHUYHBIM I10 (I)YHKHI/IOHEUIBHOMY Ha3Ha4YCHHIO O60py,HOBaHI/IeM.

9. MeToanyeckne peKOMEHIAUMH VI CAMOCTOSITeIbHOI pa0oThl CTyICHTOB

N3ydeHne NUCIUIUIMHBI OCYLIECTBIISIETCS B CTPOTOM COOTBETCTBHUU C LIEJIEBOI
YCTAaHOBKON B TECHOW B3aMMOCBA3M y4e€OHbIM IIaHOM. OCHOBOW TEOPETHUYECKOI
MIOJITOTOBKU CTYJICHTOB SIBIISIFOTCS Ay TMTOPHBIE 3aHATHS, MPAKTUUECKHE PAOOTHI.

Ha 3aHATHSAX CTYZIEHTOB, B TOM 4YHUCJE MNPEANOJAraloluX MNPAKTUYECKYHO
NEeSATENbHOCTh, OCYILECTBISIETCA 3aKpPEIUIEHHE IOJYyYEHHBIX, B TOM YHCIE U B
poliecce CaMOCTOSTENbHON paboThl, 3HaHuil. Ocoboe BHMMaHHE OOpaiiaeTcs Ha
pa3BUTHE YMEHHMM M HaBBIKOB YCTAHOBJICHHUS CBSI3M MOJOXKEHUM TEOPUH C
npo(ecCHOHaTBHOM NEeITETHHOCTHIO Oy AYIIETO CIEIUATHCTA.

CamocrosiTenbHas paboTa OCYHIECTBISIETCS MHAUWBHUIyanbHO. KoHTposb
CaMOCTOATENbHON pabOThl OpraHu3yeTcs B IByX (popMax:

® CaMOKOHTPOJIb U CAMOOLIEHKA CTY/JICHTA;

® KOHTPOJIb CO CTOPOHBI IIpenoiaBaTeneil (TEKyIUi U TPOMEKYTOUHBIN).

KpurepusiMmu OIEHKH pe3yJbTaTOB CaMOCTOATENIbHOM paboThl CTyJeHTa
SABJISIFOTCSL:

® YPOBEHb OCBOEHUS CTYAEHTOM y4eOHOIO MaTepHuaa;


http://eqworld.ipmnet.ru/ru/info/mathwebs.htm

® YMEHHMS CTYJICHTA HUCMOJb30BaTh TEOPETUUYECKUE 3HAHUS IMPU BHITOJIHEHUU
PAKTUYECKUX 3a]1aY;
® c(HOpMUPOBAHHOCTH KOMIIETECHIIH;

e odopMIIeHHE MaTepHrala B COOTBETCTBUHU C TPEOOBAHUAMH.

10. MeToan4yeckne peKOMEeHIAUNH [IJISl IPENoaaBaTes

I. Tlpy moOArOTOBKE K 3aHATUAM CIEAYET MPEIBApPUTEIHHO MNpopadoTaTh
MaTtepual 3aHATUs, IPETyCMOTPEB €ro MoJady TOYHO B OTBEICHHOE JJI 3TOTO BpeEMs
3aHsATUg. Cienyer TOATOTOBUTH HEOOXOJAMMBIE MaTepHaibl — TEOPETUUECKHUE
cBeleHus, 3aaa4uu u ap. [Ipu mpoBenenun 3aHATHS ClielyeT KOHTPOJIUPOBATH MOAAUY
MaTepualla U pelleHuEe 3aJaHui C y4eTOM y4eOHOTro BPEMEHH, OTBEIECHHOIO IS
3aHATHSL.

2. Ilpm mnpoBepke pabOT W OTYETOB CJEAyeT YUYUTHIBaTh HE TOJBKO
MPaBUJIBHOCTh BBINOJHEHUS 3aJaHUN, HO W ONTHMAJIBHOCTh BBIOPAHHBIX METOJ/OB

peuicHusd, IIPaBUJIIbHOCTD BBIIIOJJHCHUS BCEX CI'O IIAIOB.



Ilpunoscenue 1
CTpyKTypa u colep:kaHue TUCHUILIMHBI «/IMHelHas ajredpa U AaHAJINTHYECKAS FeOMeTPHUsD)
no HanpasjeHuio noarorosku 09.03.03 «Ilpukiagnas nnpopmaTuka
[Tpoduiib noarorosku Kopnopartusublie nHopmaunnonubie cucrembl (bakanasp)

n/n

Pazgen

Cemectp

Heneasn

Cemectpa

Buabl yueOHoli padboTsl,
BKJII0Yasl CAMOCTOSITEIbHYIO
padoTy CTyCHTOB,

U TPYAOEMKOCTh B Yacax

Buabl camocTosiTeJIbHOM padoThI
CryaeHToB

DopMbI
arrecra
101071

1 | mic | Ja6 | cpC | KCP

K.P. | KIL | PIP | Pegepar | K/p

91 3

IlepBblii cemecTp

BBenenne. Pasgen 1. DiaeMeHThbI
JIMHEHHOM anreOpbl.

Martputiel u onpenenuteny. Onepanun Haj
MaTpULIAMU. TpancnoHnpoBaHHas
matpuinia. Onpenenurend, UX CBONCTBA H
BBIYHCIICHUA.

Buvioaua 3adanuii PI'P No 1 no auneiinoi
U_6EKMOPHOIL_a1zedpe u_anaiumuyeckoll
2eomempui.

OOpaTtHas MaTpuila ¥ aJITOPUTM €€
BblunciieHus. Panr matpuuel. [IpuBenenue
MaTpULbI K JIMarOHAJIbHOMY HIIN
TpanenueBUIHOMY  BUAY. MaTpudHas
dopMa  3amHUCH  CUCTEMBl  JIMHEHHBIX
aireOpanvyeckix ypaBHEHUH.

Pemienne cucrem JIMHEWHBIX YypaBHEHUU
MerogoMm Kpamepa, merogom oOpaTHOU
MaTpuubl, MeronoM [laycca. Teopema
Kponekepa — Kanemm.

Pemenue IMTPOU3BOJIBHBIX CUCTCM




JIMHENHBIX ypaBHEHNH MeTonoM [ aycca.
OnHOpOHBIE CUCTEMBI JIMHEHHBIX
areOpanvyeckiux ypaBHEHUH

Pa3neu 2. DiieMeHTBI BEKTOPHOI
ajredpsl.

JIunelinble onepanyy Haj BEKTOpaMu, UX
cBoKcTBa. JInHelHas 3aBUCHMOCTD U
HE3aBHCUMOCTb BEKTOpPOB. ba3uc cucremsl
BEKTOpPOB. PaznoxeHue BeKTopa 1o
6azucy.

CkansipHOe, BEKTOPHOE U CMELIaHHOE
IIPOU3BE/ICHUS] BEKTOPOB, X CBOMCTBA.

JIunelinbie IIPOCTPAHCTBA. basmuc.
CoOcTBeHHbIE 3HAUEHUS U COOCTBEHHBIE
BEKTOPBI MaTPHUIIBL.

CamocrositeibHass  pabdora Nel Ha
ceMHHape

Pa3nea 3. DjeMeHTBI MATEMATHYECKOIQ
aHa/IM3a

Uucnosasg mnociaenoBaTenbHOCTh. [Ipenen
YUCJIOBOM TIOCIENOBATEIBHOCTH M €T0
cBoiictBa. @Dynkuusa. Ilpexgen dyHkIMM.
OcCHOBHBIE T€OpEMBI O Mpeaenax QyHKIHH.
Ileppli M BTOpPOM  3aMedaTclIbHBIC
npeznensl. CpaBHEHHE OECKOHEYHO MaJIbIX
U OCCKOHEYHO  OOJBIIUX  BEJIUYHH.
OKBHMBAJICHTHbIE ~ OCCKOHEYHO  Mallble
BEJIMYMHBI.

Boinaya 3aganumii PITP Ne 2 mo
MATEeMaTHYeCKOMY AHATU3Y.

CpaBHeHHE  OECKOHEYHO  MalblIX |
OECKOHEYHO OONIBIIINX BEJIMYMH.
DKBUBAJICHTHBIE OECKOHEYHO MaJible




BEJINYUHBI. Packpeitne
HEOINPEIEIEHHOCTEN Pa3INYHOrO TUIIA

HenpeppiBHOCTh (yHKLMH B TOUKE M Ha
npoMexxyTke, Touku paspbiBa (QyHKIHH,
ux Kinaccudukanusa. ACUMOTOTH rpaduka
byHKIMH, UX KiIaccuUKaLus, YCIOBUS
CYILIECTBOBaHMsI, METO/1bl HAXOKICHHUSI.

10

[TpousBonnas ¢yHkuuu. I'eomerpruyeckuii
U MEXaHWUYECKUH CMBICI TPOU3BOIHOM.
ITpaBuina muddepeHIpoBaHUSL u
(GopMyJIBl  BBIYUCICHHS  TPOU3BOIHBIX.
Tabnuna MPOM3BOIHBIX OCHOBHBIX
AIIEMEHTAPHBIX (PYHKIIMA.

10

11

JuddepennmpoBanne 00paTHBIX
byHKIMA, GYHKIWA, 3aJaHHBIX HESBHO,
napaMeTpUIecKH, J0rapupMHIECKOe
nuddepeHIpoBaHme. Juddepennmann.
[TpousBoausie u nuddepeHIuanbl BEICIINX
nopsiakoB. [TpuOIMKeHHBIC BBIYUCICHHS C
MTOMOIIBIO TH(hepeHITNaIoB.

11

12

PackpeiTue HEOIpeIECTIEHHOCTE!
paznuyHoro tuma. IIpaBwino Jlonwmrans.
@®opmyna  Tensopa. Paznoxenus
OCHOBHBIX 3JIEMEHTAPHBIX (YHKIUH II0
dbopmyne Maknopena. [IpubnmkeHHbIE
BBIUUCIICHUSI C  TIOMOLIBIO  (OPMYJIBI
Teinopa.

12

13

OcHoBHBIE TeopeMbl U (HEepeHITNATEHOTO
UCUUCIIEHUS. MOHOTOHHOCTh  (DYHKIMH,
AKCTPEMYMBI Heo0xonnmebie u
JIOCTaTOYHbIE  YCJIOBHSI MOHOTOHHOCTH,
JIOKaJIbHOrO JKcTpemyMma. MccienoBanue
BBINYKJIOCTH Tpaduka ¢(yHKuH. Touku

13




neperu6da rpaduka QyHKIHH.

14

OOmas cxema ucciaeloBaHUs (QYHKLUU U
noctpoeHus ee rpaduka. CBoicTBa
(GyHKUMH, HENpephIBHBIX Ha OTpE3Ke.
HaulGonpimee w HauMmeHbIIee 3HAYCHUSA
(byHKIMHU Ha OTpE3Ke.

CamocrositesibHasi padora Ne 2 Ha
ceMHUHape

14

15

Pazgen 4. @DYHKIHSA HEeCKOJIbKHX
nepeMeHHsbIX. IIpenen u HenpeppIBHOCTD.
OcHOBHBIE CBOMCTBA HEeNPEePBhIBHBIX
(byHKIUH. YacTHble IIPOU3BOIHBIE.
[Tonueiit nuddepennuan. [IpousBonHsie
CJI0KHOH byHKIMN HECKOJIBKUX
MIEPEMEHHBIX

15

16

YacTHble TPOU3BOAHBIE U U (D EPEHITHAIBI
BBICIINX NOpsiakoB. Teopema [lIBapua.
IIpousBognas o HaIIPaBJICHUIO.
['pagueHT.

16

17

Kacarenpnas k kpuBon. KacarenbHas
IUIOCKOCTh W HOpPMajb K IIOBEPXHOCTH.
®opmyna Teitnopa.

DKCTpeMyM byHKIIUN HECKOJIBKHX
IIEPEMEHHBIX. HeobOxonumeie u
JIOCTaTOYHBIE YCIOBUS SKCTPEMYMa.

17

18

O030pHast JIEKIHUs

18

0O030pHOE MPAKTUYECKOE 3aHIATHE

18

(Dopma ammecmauuu

21

Bcero yacoB o gucHunInge

18

36

90

PI'P

caM.
pao.




ITpunoxxenue 2

MUWHUCTEPCTBO HAVKH U BEICIIIETO OBPA3OBAHMS POCCUICKOIA
®EJIEPALTNN
®EJIEPAJILHOE T'OCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJILHOE
VYPE)XX/IEHUE BBICILIETO OBPA30OBAHUS

«MOCKOBCKHWH NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHH NOJIUTEX)

Hamnpasnenue nmoaroroku 09.03.03 Ilpuknaanas nHpopMaTHKa
npoduns noaroroBku «KopropaTtuBHbie HHOOPMAIIMOHHBIE CUCTEMBD)
®dopma 0OyIeHHS: OUHAT

®OH/I
OIIEHOYHBIX CPEJCTB

MO JUCLUIIJINHE

JInHeliHaa aaredopa M aHAJIUTHYICCKAS TeOMeTPUs

Cocras:
1. Tloka3artejn ypoBHsi CGOPMUPOBAHHOCTH KOMIETEHIIUIA.
2. IlepeueHb OLIEHOYHBIX CPEICTB.
3. Odopmienne u onucaHue OIEHOYHBIX CPEICTB.

Mocksa, 2022



1. IOKA3ATEJIb YPOBHA COOPMUPOBAHHOCTHU KOMIIETEHIIA

«Jluneitnas anreOpa U aHAIUTUYECKASI TEOMETPUS»

dI'OC BO 09.03.03 «IIpuxmnannas nHGOpMaTHKAY

npodmib noaroroBku «KoprnopatuBHsle HHOOPMAITMOHHBIE CHCTEMBD)

B nporiecce ocBoeHUs JAHHOUN TUCHUTUTHHBI CTYACHT (DOPMHUPYET U IEMOHCTPUPYET CICTYIOIINE

obmienpodecCHOHaTbHBIE KOMITETCHIUU:

Komniereniuun TexHonorus Crenenu ypoBHEH
Ilepeuenn dopma OIIEHOYHOT O
(dbopMupoBaHUs oo OCBOCHUS
Nupnexc HasBanue KOMIIOHEHTOB . CpeacTBa .
KOMIIETeHIIUHA KOMIIETEHIIHH
YK-1 Cnocoben NYK-1.1. JlaGopaTopHsble YO BA30BbIN
OCYILIECTBIIATH NMOUCK, | AHANIU3UPYET 3a/1a4y, paboTHI, IT YPOBEHb:
KPUTHYECKHI aHaTN3 | BBIAENSS ee Oa30BbIC CaMOCTOSITEJIbHAS OK3ameH CHOCOOHOCTh
U CUHTE3 COCTaBJISOLIUE pabora BBITIOJTHATH
uH(pOopMaIuy, NYK-1.2. MOJIy4YEHHOE 3aJaHue,
MIPUMEHSATH OcCyIIeCTBISIET TIOUCK, TIPUMEHSIS
CUCTEMHBIN MOIX0] KPUTUYECKU MOJIyYeHHbIEC 3HAHUE U

JUISL peIlIeHUs
MOCTaBIICHHBIX 3a7a4

OLICHUBAECT, 0000IIacT,
CHUCTEMAaTHU3UPYET U
pamXupyer
nHdopmaruto,
Tpedyemyro st
perieHus
MOCTaBJICHHOM 3a71aun
NYK-1.3.
PaccmarpuBaet u
npearaet
panroHaIbHBIC
BapHAHTHI PEIICHUS
IMOCTaBJICHHOM 3a7a4H,
HCITIONIB3YS

YMEHUs Ha MIPaKTHKE,
BIIAJCTh
COOTBETCTBYIOIIUMHU
UHJUKATOpaMu
KOMIIETCHIINH IIpU
BBITNIOJIHEHUH 3a/1aHMUS.

MPOJIBUHYTHIN
YPOBEHb:
CHOCOOHOCTD
BBITIOJIHATH
IMOJIYYCHHOC 3alaHUC
U peuaTb
CaMOCTOSTCIBbHO




CUCTEMHBLIN MOJIXO/,
KPUTHUYECKHU
OIICHUBACT UX
JIOCTOMHCTBA U
HEJIOCTAaTKH

OIlK-1

CrniocobeH npuMeHsITh
€CTECTBEHHOHAYYHbBIE
1 OOIICHH)KEHEPHBIE
3HAHHSI, METOIbI
MaTeMaTu4ecKoro
aHaIM3a u
MOJICTTUPOBAHMS,
TEOPETHYECKOTO U
IKCIIEPUMEHTAIBHOTO
UCCIIEIOBAHMS B
npodecCHoHATEHOM
JeSATEIbHOCTH

HOIIK-1.1. 3HaTh:
OCHOBEI BBICIIEH
MaTEMaTHKHU.
HNOIIK-1.2. YMmeTs:
MPUMEHSTH METOIbI
JIUCKPETHOMN
MaTEMAaTHKHU,
CHCTEMHOI'O aHaJIn3a;
MPUMCHSITh
MaTeMaTHYeCKOe
oOecrnieueHue npu
MOJICIIMPOBAHUHT
MIPUKJIATHBIX U
nH()OPMAITMOHHBIX
MPOIIECCOB.
HNOIIK-1.3. BrageTs:
METOIaMH
COCTaBJIEHHS
MaTeMaTHYECKUX
MOJIETIEN U PELICHUS
3a7a4 ONTUMU3AIUN
pabOTHI C METOTAMH
JUCKPETHON
MaTeMaTHKH,
UCTIONIE3YEMBIMH TIPU
MIPOCKTUPOBAHUH 1
pa3paboTke
WH)OPMAITMOHHBIX

c(hopMUPOBAHHBIE
3a/1a4M, TIPUMEHSIS
IMMOJIY4YCHHBIC 3HAHUC
¥ YMEHUS Ha
IIPAaKTUKE. Y BEPEHHO
BIIAJICTh
COOTBCTCTBYHOIINMMHA
WHKaTOpaMu
KOMIICTCHIIMU IIPpU
BBITIOJTHEHUH
3ajaHusl,
KOMOMHHUPOBATH HX
MEXTy COOOM U ¢
WHIMKaTOpaMu
IpyTrux
KOMITETEHIIHN /TSI
JOCTHIKCHUA
HPOEKTHBIX
pe3yIbTaToB.




CHUCTECM.

OIIK-3 CrniocobeH pemrath NOIIK-3.1. 3naTh:
CTaHJApTHBIC 3314l | METOJIbl, CIIOCOOBI U
npodeccuoHanbHOM CpeJICTBa MOJy4YeHus,
JeSITEIbHOCTH Ha XpaHEeHUs U
OCHOBE nepepaboTKu
MH(POPMALIMOHHON U uHpOpMaLuy,
oubmuorpaduueckol | MPUHIIUATIBI
KYJIBTYPBI C HOCTPOCHUS
pUMEHEHUEM COBPEMEHHBIX
MH(POPMALIMOHHO- UH(POPMALIMOHHO-
KOMMYHUKAIIHOHHBIX | KOMMYHHUKAITHOHHBIX
TEXHOJIOTUH U C TEXHOJIOT U,

YYETOM OCHOBHBIX MOJIENTA OpTaHU3aAIHN
TpeOoBaHUI JTAHHBIX.
UH(pOpMaLIMOHHON NOIIK-3.2. Ymers:
0e3omacHOCTH peuaTh CTaHIapTHBIE
3a7aun
npodheccHoHaNBHOM
NeSITeTTHHOCTH Ha
OCHOBE
MH(GOPMaLIMOHHON U
o6ubnuorpaduueckoi
KYJIBTYPHI C
NpUMEHEHUEM
nH(pOpMaAITMOHHO-
KOMMYHHUKAIIHOHHBIX
TEXHOJIOT .

OIIK-6 Cnocoben NOIIK-6.1. 3natb:
aHAJTM3UPOBATh U OCHOBBI METO/I0B
pa3pabaTbIBaTh ONTUMM3ALMU U

OpraHru3alMOHHO-

HNCCICIOBAHU




TCXHHUYCCKUC U
HKOHOMHUYECKHUE
IPOLIECCHI C
NpPUMEHECHHEM
METOJIOB CHCTEMHOTO
aHanM3a u
MaTEMATHYCCKOI'O
MOJICTTHPOBAHUS

onepaunuii, HeUeTKUX
BBIYMCIICHHI,
MaTEeMaTUYeCKOro u
MMHUTALUOHHOT O
MOJICIIUPOBAHUSL.
HOIIK-6.2. YMmeTsb:
MPUMEHSTh METO/IbI
TEOPHUH CUCTEM U
CHUCTEMHOI'0 aHaJn3a,
MaTeMaTHYECKOro,
CTATUCTUYECKOTO U
MMHUTALUOHHOT O
MOJICIIUPOBAHUS JUISI
aBTOMAaTH3aluy 33134
IIPUHATHUS PELICHUN.
HOIIK-6.3. BnageTs:
HaBBIKAMU
MIPOBEICHUS
WHXEHEPHBIX
pacyeToB OCHOBHBIX
roKa3arelien
PEe3yIbTaTUBHOCTHU
CO3JIaHUs U
MIPUMEHEHUS
UH(POPMAIIMOHHBIX
CHUCTEM U TE€XHOJOTHH.

**. CokparnieHust GopM OIIEHOYHBIX CPEICTB CM. B TpuiiokeHuu 2 k PIL.




2. IlepeyeHb OLIEHOYHBIX CPEACTB

HaumenoBanue [IpencraBnenue
Ne Kpatkas xapakreprucTrka OLEHOYHOTO
OLICHOYHOI'O OLICHOYHOI'O CPEJICTBA
/1 cpeacTBa
CpeaCTBA B ®OC
1 KoHtpoibHas CpenctBo NpoBepkH yMeHUM NnpuMmeHsaTh | Kommiuekr
(camocTodATeNbHAS) | MOMYYCHHbIC 3HAHUS JJIS PEIICHUs 3aa4 | KOHTPOJIbHBIX
pabota ONpEEIIEHHOr0 TUIAa 10 TEME WINM | 3aJaHuil 110
(KP) paszaeny BapHaHTaM
2 | PacuerHo- CpenctBo mpoBEepKM yMEHHU NpuUMeEHATh | KoMmiekt 3amgaHuit
rpaduueckas IIOJlyYyeHHblE ~ 3HaHUS 1O  3apaHee | AJs BBITIOJIHEHUS
pabota ONpPENIEJICHHON METOJIMKE Il PELICHUs] | pacyeTHO-
(PI'P) 3aa4 WM 3aJlaHuid [0 MOIYyIo Wiu | Tpadudeckoi paboTsl

NUCLIUILIHHE B IIEJIOM.

CpeacTBo KOHTPOJIS,, OPraHU30BaHHOE KaK
crenainbHas Oecema  IeIaroruveckoro
paboTHHKa C OOyYarOIIMMCS Ha TEMBI,

o . Bomnpocsl o
CBSI3aHHBIE C U3y4aeMOW HCLUUIUIMHOMN, U

VYeTHBI o1poc

3 cobeceoBaHue, TemMam/paszzienam
paccyMTaHHOE Ha BBUICHEHHE 00beMa
(YO) . JUCLIATIIINHBI
3HAHUH, oOyJaromerocs 1o
OTpeIcIECHHOMY pa3zely, TeMe, IpodiieMe
U T.II.
Cucrema cTaHIapPTU3UPOBAHHBIX 3a/1aHUM,
ITO3BOJISFOIIAs
Tect m ®DoH TeCTOBBIX
4 aBTOMATH3UPOB 9
(T) 3aJaHHil

aTb  MPOLEAYPY HM3MEPEHHs  YPOBHS
3HaHUH U yMeHu# o0yJaromerocs.

5 | Ok3amenanmonusle | CpecTBO TMPOBEPKUM 3HAHWM, yMEHUH, | DK3aMeHallMOHHbIE

OWMITIETHI HABBIKOB. MOXET BKIIOYaTh KOMIUICKC | OMJICTHI.
(Ob) TEOPETUIECKHIX BOIIPOCOB, 3anay, | [llkana oneHUBaHUS U
MPAKTUYECKUX 3aJaHUM. npoueaypa
MIPUMEHEHHS.
[IpomexyTounas Ox3ameH (D) 1) yctro (Y)
arrecranus (ITA) 2) mucbmenHo (I1)

3. OdopmjieHue U onrcaHue OLEHOYHBIX CPEICTB

1. DK3aMeHAIMOHHBIE OMJIEThI

1.1. Ha3nauenue: Mcnonb3ytoTcs ais npoBeaeHus mpoMexyTouHoi atrectauuu (ITA) o
mucnuiuinae "Jlndeiigas anreOpa v G YHKIIMS HECKOJIbKHUX IEPEMEHHBIX .
1.2. PernameHrT sk3aMeHa: - Bpems Ha MOAr0TOBKY TE3UCOB OTBETOB - 10 45 MUH.
- Cnoco® KOHTPOJISI: YCTHBIE OTBETHI.

1.3. lllkana oeHUBaHUS:

"OTaAu4YHO'"- ecnu CTyJIeHT TNyOOKO M MPOYHO OCBOMII BECh MaTepuasn MporpamMmbl OO0y4YeHWs,
WCYEPITBIBAIOIIE, IIOCICIOBATEIEHO, TPAMOTHO U JIOTHYECKH CTPOWHO €ro u3Jjiaraer, He
3aTPyAHSETCS C OTBETOM TpU HM3MCHCHUHW 3aJlaHusi, CBOOOTHO CHpABISICTCA C 3aJadyaMu U
MIPAKTUICCKUMHU 33/ IaHUSIMH, TIPABHIILHO 00OOCHOBBIBACT MIPHHSITHIC PEIIICHHS.



"Xopomo'"- ecnu CTyAEHT TBEPIO 3HAET MPOTrPaMMHBIN MaTepuall, IPaMOTHO M IO CYLIECTBY €0
u3NaraeT, He JIOMYCKAaeT CYIIECTBEHHbIX HETOYHOCTE B OTBETE Ha BOINPOC, BIAJEET
HEO0OXOIUMBIMH YMEHHUSIMHU M HAaBBIKAMU TIPU BHITIOJTHEHUH MTPAKTUIECKUX 3aJaHUM.
"Y10BJIETBOPUTEJIBHO'" - €CJIM CTYACHT OCBOWJI TOJIBKO OCHOBHOM MarepHasl MporpaMMbl, HO HE
3HAE€T OTICNBHBIX TEM, JOMYCKAaeT HETOYHOCTH, HEIOCTATOYHO MpaBUIbHBIE (OPMYITUPOBKH,
Hapyluiaer IMOCJIeAOBAaTEIbHOCTh H3JI0XKEHHS IMPOTrPaMMHOIO MaTepuana U HCIBITHIBAET
3aTPyAHEHUS B BBHITTOJIHEHUH MPAKTUYECKUX 3aJaHUH.
"HeynoBJ1eTBOPUTEJbHO'" - €CIM CTYJEHT HE 3HAeT 3HAYUTENIbHOM YacTH MNPOrpPaMMHOIO
MaTepuana, JOMyCKaeT CepbE3HbIE OMMUOKW, ¢ OONBIIMMH 3aTPYJHEHUSMHU  BBINOJHSICT
MIPAKTUYECKHE 3a/1aHusl.
Kaxnoe 3amanue sK3aMeHaIIMOHHOTO OMiieTa OIEHUBAETCS OTAEIbHO. OO0Iel O1eHKON
SIBJIICTCS Cpe/lHEE 3HAUCHHE, OKPYTIEHHOE J0 LEJIOTro 3HAYCHHUS.
KoMITIeKThI SK3aMEHAIIMOHHBIX OMJIETOB BKIIFOUAET MO KaxaoMy pasnery 25-30
OWIETOB (XpaHSTCS B IIECHTPE MAaTEMaTHIECKOTO 00pa30BaHMS).

TunoBblie BapUaHTbI OUJIETOB npujiararrTcs.

MUWHUCTEPCTBO HAVKH U BBICIIIETO OBPA3OBAHMS POCCUICKOI ®EAEPALINNA
®EJIEPAJILHOE TOCY IAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE
VYPEXX/IEHUE BBICILIEI'O OBPA3OBAHUS
«MOCKOBCKHWM MOJMTEXHAYECKHNI1 YHUBEPCUTET»
(MOCKOBCKHW TMMOJUATEX)

®DaxynpTeT 6a30BBIX KOMIIETEHITUH, Kadenpa «MaremaTtuxa»
Jucummummaa  «JluHeiHast anreOpa 1 aHaTUTHIECKas TEOMETPH»
Kypc 1, cemectp 1

3K3AMEHALIMOHHBIN BUIET

x—>-1  X+1
Haiinute sxcTpeMyMbl QyHKIMH — y = x* —2x%.
HaiiTi yacTHBIC IPOU3BOIHBIC BTOPOTO MOPsiAKa PYHKIMH Z = Cos(X® — 2xy),
ybemurees, uto zy, =1z, .

1. Onpenenutenu U UX CBOMCTBA.
2. YwmcnoBas mocienoBaTeIbHOCTD U €€ TIPEACII.
12 -1 2
3. PemmuTh MaTpuuHOE YpaBHEHHUE XB=A, €CIH A=(2 J, B=( 0 J.
4, HaiiTi yroa Mex1y BEKTOpaMu a=(L-2,-2) U b =(2,0,1).
2
5. Haiitu npousBoaHyt0 PyHKIIUM, 3aJaHHON TApaMETPUUYECKH X =1tj, y= 12tt3 :
+ +
6. Haiitu npenen dyHKuuu lim YXF2+2X
1.
8.



MMHUCTEPCTBO HAYKU U BEICHIEI'O OBPA30OBAHU S POCCUMCKOM ®EJEPAIHN
®EJIEPAJIBHOE T'OCYJIJAPCTBEHHOE ABTOHOMHOE OBEPA30BATEJIBHOE
VUPEXXJIEHWE BBICIIEI'O OFPA3OBAHUS
«MOCKOBCKHM MOJJUTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHWM ITOJIUTEX)

®DaxynbpTeT 6a30BBIX KOMIIETEHIIUH, Kagenpa «MaremaTuka
Juctminna  «JIuneitHas anreOpa 1 aHaIMTHYECKAsk TEOMETPHSD)
Kypc 1, cemectp 1

9K3AMEHAIIMOHHBINA BUJIET Ne
Jluneitnas komOuHanus BektopoB. basuc. KoopaunaTtel BekTopa.
Jubdepenumpyemocts, nuddepeHiman, reoMmeTpudeckuii cMbich auddepeHimana.
X +2X%, =—1
2% — 3%, =12°
[Tokasate, uto BekTOpbl M = (1,-1,2), n=(2,0,3), p=(-2,-11) obOpa3yroT O6a3uc B MPOCTPAHCTBE.
[Ipsimas |, mpoxoauT yepe3 Touky A(4;5) mapajuieabHO BeKTopy { = (13). [Ipsimas 1, mpoxoaut

yepe3 TOUKYy B(6;4) mepneHIUuKYISIPHO BEKTOpY N =(-2,3). HaliTu TOuKy nepecedeHus npsiMblX.
2n-1 2n
-2

Pemmts cucreMy METOAOM OOpaTHON MaTPHILIBI {

akr w0 NE

6. BbruucauTh mpejies nocie0BaTenbHoCT  |lim ————-.
n—)OO2 n+1+52n+2

7. Haitnure sxkcTpeMyM GYHKIHH Y = X +~/6—x.
8. Haiinure ypaBHEHHE KacaTelbHON K rpaduky GyHKImn Z = X°y° +3X /Xy B Touke A(4;1;20).

KommuiekT TecTOBBIX 3a1aHMii 1 KOHTPOJAbHBIX padoT(T, PI'P)

110 JUCIHUIIJIIMHE JInHelHas anre6pa U aHAJINTHYCCKAA T€OMETPUs
(HauMeHOBaHUE AUCLIUILIHHBI)

1-p1ii cemecTp

1. Haiiti 3HaueHus MaTpuaHOro Muorowiena F(A)

-1 0
f(x)=—x3+2x2—x+3,A=[ j
3 2

2. HaiiTi panr MaTpuIsl IpUBEJSeHUEM K CTYIIEHYaTOMY BUIY

1 2 1
3. BeluncInuTh ONpeeuTeNb IPUBEICHUEM K CTylleHYaToMy Buay |3 -5 3
2 71 -
4. Haiitn MaTpuiy, oOpaTHyto aaHHOH (a). Pemmnth Matpuunoe ypaBHeHue (0)
1 2 1
1 -2 -2 3 5
(@ |3 -5 3 (©) 34DX=3 1 0
2 7 -1

5. Pemuth cucteMy ypaBHEHHUH. YKa3aTh 00Iee U 0JJHO YaCTHOE pelIeHue (a).
Pemuts cucreMy ¢ momoIipio oOpaTHoi Matpuilsl 1 o hopmynam Kpamepa (6)

4x, +9x, —5%, —8x, =5 X, +2X, + X, =5
(a) 3%, +7X, —2X,—4x, =4 (6) <3%, —5X, +3X; =—7
2X, +5X, + X, +3%X, =3 2X + 71X, — X, =13



l

1. Pacniicats paznoxenue BekTopa X o BeKTopa p,q,r
r=

X=1{5,-12,1}, p={L-30}, 4={L-11}, r={0,-1,2)
2. KonnuHeapHsbl U BEKTOPBI p u q ?
a={2,01}, b={-231, p=2a+2b, g=3a-2b

3. Beruucnauts ILIOLA b 1apalieiorpamMma, OCTPOCHHOTO Ha BEKTOPaxX aub o- YIOJI MEXKIY
BEKTOpPaMu p u q

a=2p+q,b=p-3q, |p|=2, |o|=2, a:%

1. HucnoBas nociaeaoBaTeNbHOCTh. [Ipeaen uncioBoi mocinea0BaTeNbHOCTUH. bECKOHEYHO Mable U

0eCKOHEYHO OO0JIBINNE TOCIEN0BATEILHOCTH. Yncio €.

2. t X2
Haiitu npoussoanyio GyHKImu Y = —
7" +5

3. JlaHbl BEKTOPHI 8 = (2;3) , b= (1; —3) ,C= (—1; 3). ITpu KaKOM 3HAYEHHH (¢ BEKTOPHI

p=a+ab, =3a+2C xonmneapHs..

1. Haiiru paccrosime ot Touku M, 1o miockocru (M;M,M,):

M, (-9;10;2), M,(0;7;,-4), M,(4,8;-1), M,(-2;1,3)
X+y+2z-2=0
X—-y-3z+6=0

[\9)

. Beimucarh KaHOHHMYECKOE YPABHEHHUE MIPSIMOM: {

3. HaiiTi Touky nepeceueHus IpssMOi U MJIOCKOCTH: X=2 _Y 13 _Z -;1 uX+y+2z-9=0.
4. Haiitu Touky P, cummerpuunyto Touke P oTHOcHTenmbHO mpsmoi |: P (0; -1 3) u
x-1_y_z
1 -1 1

5. Hamucate ypaBHEHHE IJIOCKOCTH « MpOXOAALIeH depe3 Touky M, M NepHneHIuKyJIsSpHO
npsivoit (M;M,): M (3;2;0), M,(415), M,(2,-1;4).

6. HaliT KOcHHYC yrIila MEXy INIOCKOCTAMU Q; U O, .
o, :3X—=y+3=0, a, : x-2y+52-10=0

1. Haittu npousBoaHyto Y, :

a) y:arctg3ln£ 0) y:(\/;)
X+2
3
B) sin(x—2y)+x—:7x r) x=e"'cost, y=e'cost
y

[\9)

. Haittu lim 1— 1
x>o| X arctgx
2

1
. IIpoBectn noHoe HecneoBanme U moctpouts rpadguk f (X) =X +—

X

[98)



1. BpaucIUTh NpEeACIb:

n+l _ gn-1 H
LoimE =2 2 fim 33X 3 im (13
n—wo 3Me 4 Gn x>01 _ gX X—>+0
2. BeIUnCINTh MPON3BOIHEIC:
y:_wi 2. y=arctg? 1 sinln2x
3sin(12x+1) 1-2x?
X+4 2
1. ITocTpouts rpaduk: y=——; Y=
X+2 VX+2

2. Halitu npenensr:
(2- n)2 -(1+ n)2

Jn+2-38n*+3

1) lim 2) lim
IH°°(1+n)2—(2—n)2 e 4n+54n
(2n2+3)" .
3) lim 2+ 4) lim n(\/n2+1—n)
n—w 2n +1 n—o
0, xX<—-x
3. HccrnenoBarh Ha HENPEPHIBHOCTH M BBITIOJIHUTH YePTEX: Y =4SINX, —7 <X <0
7, x>0

(I)yHK].[I/II/I HECKOJIbKHUX NMEPEMEHHBIX

o 14 4
HaiiTi yacTHbIe MPOU3BOIHBIE BTOPOTO MOPSAKA, YOSAUTHCS, UTO ZXy =7

yX
2 .2 2 2
1.2=e""7 | 2.z=cos(x*-2xy), 3.z=4y?-2x, 4 z=In(xy—x?), 5., X*3 ¢
Xy
z=ctg(2x+3y), 7.z=sin(x’y), 8. z=e"Y, o z=xcos’y, 10. z=y’sin’x.

Haiitu rpaguent ¢pynkuun Z = f(X,y) BTouke M (X,,Y,)
2 X4+3 2 2
1, z=%, M,(4,6); 2. ZzTyy’ M,L-1); 3. z:%, M, (2,-2):
4. 2=x>-3y’x, M,(3,2).
UccnenoBaTh Ha SKCTpEMYM (PYHKIIHIO
1. z=X"—x+Yy*+2y, 2. 7=2X>+Xy—X+Y?,
3. z=x*-2x+4y-y°, 4. 7=x*-3x+3y’+4y,
5. z=x"+y’ +4xy.



Kommuiekt Bonnpocos (YO)
JAHEMWHAS U BEKTOPHASI AJITEBPA

Matpuiibl, TUTIBI MATPHII.

Onepanuu ¢ MaTpuliaMy, UX CBOWCTBA.

YMHOXEHUE TPSIMOYTOJIbHBIX MATPHIL.

MatpuyHas ¢popma 3aIIUCH CUCTEMbI TUHEHHBIX anreOpanyecKux ypaBHEHHH.

Onpenenurenu U UX CBONCTBA.

[Tonstue onpenenuresns. MUHOPHI U anredpandeckue J0MOTHEHUS.

CucTeMbl TMHEWHBIX aNreOpanveckux ypaBHEHUH, OCHOBHBIC TIOHATHS U ONPECIICHHS.

[IpaBuno Kpamepa penieHust CUCTEM JIMHEHUHBIX YPaBHEHUH.

OOparHas MaTpuna U €€ BEIYUCICHHE. Y CIIOBHE CYIIECTBOBAHUS 00PAaTHOW MaTPHIIBI.

10 Pemenue cuctem JIMHEHHBIX anreOpandyeckuX ypaBHEHUN METOI0M OOpaTHON MaTpHUIIbI.

11. Meton 'aycca perieHns CUCTEM JIMHENHBIX YpaBHEHUM.

12. Pemienuie mpou3BOJIbHBIX CHCTEM JIMHEWHBIX YpaBHEHUM MeToioM [ aycca.

13. Panr matpunsl. Teopema Kponekepa — Kanesmu.

14, OnHOpOIHBIE CHCTEMBbI JMHEHHBIX ypaBHeHWH. Kputepuii cyliecTBOBaHUS HETPHBHAIBHBIX
peuieHui.

15. [TonsiTie BeKTOpa U JTUHEIHBIE ONepalii HaJl BEKTOpaMH, CBOMCTBA Omepaluii.

16. JIuneitHast KOMOUHAITUS BEKTOPOB.

17. JIuneiiHasi HE3aBUCUMOCTh U JIMHEHHAs 3aBUCHMOCTh T€OMETPUUYECKUX BEKTOpOB. Kpurepuit
JINHEMTHOMN 3aBUCUMOCTH.

18. Tlonstre 6a3uca. KoopauHaTel BEKTOpA.

19. OpronopmupoBaHHbIil 6a3uc. PasnoxeHne BekTopa 1mo BeKTopam Oasuca.

20. YnopsimoueHHas Tpoiika BEKTOPOB.

21. CxansipHO€, BEKTOPHOE U CMEILIaHHOE MTPOU3BEICHNE BEKTOPOB B OPTOHOPMHUPOBAHHOM Oa3uce.

22.YcnoBusi OpTOTOHATBHOCTH, KOJUTHHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.

23. JluHeliHbIE IPOCTPAHCTBA.

24. Marpura nepexoza ot 6a3uca kK 6a3ucy.

25. CoOCTBEHHBIE BEKTOPBI U COOCTBEHHBIE 3HAUCHHSI MATPHUIIBL.

©CoNoU~LNE

MATEMATHYECKHUM AHAJIN3

[TonsATHE TEpeMEHHON BEJIMYMHBI U 00JIACTH €€ U3MEHEHUSI.

MOHATHE (PYHKIMOHAIBHOM 3aBUCUMOCTH, KIacCUPUKAIUA (YHKITHIMA.

Onpenenenre 1 TUIBI YUCIOBOM MOCIEI0BATEIBHOCTH.

[Ipenen YUCIIOBOU ITOCJIEI0BATEIbHOCTH. Apudpmernueckue onepanun HaJ

II0CJIEJOBATEIbHOCTSAMH.

5. VYcioBusl CylecTBOBaHMS KOHEYHOI'O Tpelesa YHUCIOBOM IMOCIEeN0BATENIbHOCTH (TEOpeMbl
Komm u Beliepmrpacca).

6. Bropoii 3aMmedaTeNbHBINA Tpeaed.

7. llpemen ¢yukuuu. Ormnpenenenus. ['eoMmeTpuyeckas HHTEpHpeTalMst TOHATHUA Mpeaena

¢ynkuu. CBoicTBa MPeIesoB.

beckoneuHo maibie, 6eCKOHEUHO O0bIINe QYyHKIHH.

9. [IlepBsIif 3aMeUaTeIBHBIN TPEICIT.

10. BeckoHe4yHO MaJible BEJIMUUHBL. DKBUBAJICHTHBIE OECKOHEYHO MaJlble U UX UCHOJIb30BAHUE MPH
BBIUMCIIEHUH ITpeIesIoB. Tabauia SKBUBAIEHTHBIX OECKOHEYHO MaJIbIX.

11. HempepslBHOCTh (YHKIMHM B TOYKE M Ha MpoMexyTke. OJHOCTOPOHHHE TpeNebl.
Knaccudukanus Touek paspsiBa rpaduka.

12. CgoiicTBa QpyHKIUH, HENPEPHIBHBIX HA O0Tpe3Ke (TeopeMbl Beiiepitpacca, bonbuano — Komm).

el A

©



13. TIpousBoanas. ['eomerprueckuii 1 pu3HMUECKuil CMbICI Mpou3BoAHON. KacaTenpHas 1 HOpMaib
K TUIOCKOH KPHUBOIA.

14. Tabnuia mpou3BOIHBIX OCHOBHBIX AJIEMEHTAPHBIX (DYHKIIUH.

15. CBs3b MeXIy CyIIECTBOBAHUEM MTPOU3BOAHON (DYHKIIUHA B TOUYKE W HETPEPHIBHOCTHIO (PYHKITUN
B TOH 7K€ TOYKE.

16. IIpousBogHast CymMmbl, MpouU3BeACHUs, uacTHoro. Ilpom3BoaHas cioxHOW u 0OOpaTHOI
GyHKIHHA.

17. TIpoun3BoHas MapaMeTPUUECKH 3aJaHHON (yHKIIUH.

18. IIpousBoanas (HyHKIMHU, 33JaHHON HESIBHO.

19. TuddepennmpoBanue CI0KHON MOKA3aTSIIbHON (DYHKITHH.

20. Muddepenuupyemocts. Auddepennnan. ['eomerpuyeckuii cMmpica quddepeHimana.

21. TlpousBoanbie U AuddepeHIIUATBI BBICIIUX TOPSIKOB.

22. OcHoBHBIE Teopembl auddepeHnnanpHoro ucuucieHus (reopema depma, teopema Poss,
teopema Jlarpamxka, Teopema Kormm).

23. IlpaBuno Jlonurans.

24. Muorounien Teinopa u ero coictBa. @opmyna Teisopa. OcTaToyHbli ujieH (OPMYJIBI
Teiinopa B popme Jlarpamxka u Ieano.

25. AcumntoTsl rpaduka QyHKITUH.

26. DxctpemyMm. HeoOxoanmoe yciaoBre dKCTpeMyMa.

27. JloctaTouHbIE YCIOBUS IKCTPEMYyMa.

28. JlocratouHoe yciaoBUE Bo3pacTaHus (yObIBaHHA) (PYHKLINH.

29. Haubompliee 1 HauMeHbIIIee 3HaUYeHUs (PYHKITUU Ha OTPE3KE.

30. BrInyki0CcTh, BOTHYTOCTB, TOYKA Mepernda. JJoctarouHoe ycioBrue BOrHYTOCTH (BBITYKIOCTH).

31. Heobxoamumoe ycinoBre TOUKHU neperuda. JlocrarouHoe yciaoBue neperuoa.

32. OOmras cxema NOCTPOCHHUS U MUCCIIE0BaHUS Tpaduka QyHKIHH.

OYHKIMHN HECKOJIBKUX HIEPEMEHHBIX

Omnpenenenne 1 reOMETPUIECKUNA CMBICT (DYHKIIUHU JIBYX NMEPEMEHHBIX.

Jluaun ypoBHA QyHKUINU ABYX MEPEMEHHBIX.

YacTtHble MPOU3BOAHBIE (PYHKIINH HECKOJIBKUX MEPEMEHHBIX, UX T€OMETPHUECKUI CMBICT
OYHKIMH HECKOJIBKUX MEPEMEHHBIX, TOHITHE MOJIHOTO nuddepeniuana.
JuddepernrpoBanue CI0KHBIX GYHKINNA HECKOIBKIX TEPEMEHHBIX.

[Tpon3BogHBIE BHICIINUX MOPSAKOB (PYHKIIMU HECKOIBKUX MepeMeHHbIX. CMelaHHbIe
npousBoaHsie. Teopema IIBapua.

7. TlpousBonHas (GPyHKIMU HECKOJIBKHX MEPEMEHHBIX M0 HAIIPABICHHUIO.

8. Tlpou3BoaHas 1O HAPABICHHUIO M TPATUEHT CKAISIPHOTO TTOJIS.

9. DOkcrpemyM (QYHKIUU HECKOJIBKHUX NEPEMEHHBIX.

10. HeoO6xonmumoe U TIOCTaTOYHOE YCIOBUS dKCTpeMyMa (DYHKITH JBYX MEPEMEHHBIX.

ok E



KoMmiekT 3ajanui 111 BLINOJHEHUA
pacueTHo-rpaduveckux pador (PI'P)

no gucuumuinae  JIlunelnas anreOpa M aHAJIMTHYECKAs] TEOMETPHS
(HaHMeHOBaHI/Ie I[I/ICLII/II'UII/IHBI)

IIo anredpe
PI'P Ne 1, yactsb 1
-11 0 2 0 2
3amanue Nel. /lanst MmaTpuet A=| 1 3 2 | uw B=|0 -3 3
4 0 -3 1 1 -1

Beimonauts neiicrust: A?+8BT .
3ananme Ne2. [Iponomkuth nanHOe MaTpuuHoe paBenctso (2A+3B)° —4A* ~6AB = ...

Y IPOBEPUTH €ro JUIst MaTpull A U B U3 nepBoro  3aJaHusl.
3aganue Ne3. BoIUnCIUTE ONpeaesuTelNb ABYMS CIIOCOOaMHU: Pa3ioKEHUEM IO IEPBOM CTPOKE U
Pa3IoKEHUEM 110 IEPBOMY CTOJIOIY.

1 0 -1 2

0 2 1 -1

11 -1 1

11 -2 1

3amanue Ned. JIns naHHOUM MaTpUIlbl HAliTH 00paTHYO MaTpully. Caenars mpoBepKy.

1 0 2
1 1 0}
-1 2 3

3aganue No5. Pemuts marpuunoe ypasaenne AXB = C (maiitu X). CrenaTs NpoBEPKY.

SUHES R

3amanue Ne6. HailTu paHr MaTpuisl.

1 -1 2 3

0 5 4 3

2 3 8 9 15|
3 -8 2 6 20

PI'P Ne 1, yacrp 2
3amanue Nel. Pemmuts cucremy merogom Kpamepa. Cnenats mpoBepky.

X, +4X, — Xy =2

2X +2X, +3X, =7

3% +6x,-2x%, =1
3aganue No2. Perute cucremy u3 Nel metosiom 00paTHOM MaTpUIIBL.
3amanue Ne3. Pemuts cucremy n3 Nel meronom [Maycca.
3ananue Ne4. Pemmte HeogHOPOIHYIO cucTeMy metooM ["aycca. Haiitu obiee pemienue u
4aCTHOE PEUICHHE.

X, + X, + 2%, +3X, =5

3X, +2X, —4x, - 2%, =1
oX, +4x, + 4x,=11

3amanue NoS. Pemuth oqHOpOIHYIO cricteMy MetonoM ['aycca. Halitu obmiee pemenue u @CP.



2%, +6X, —9%, —9x, =0

4X, —5%,+Xx,=0

3% +3X, —7X; —4x,=0"

X, —3X, + 2%, +5%, =0
PI'P Nel, yactp 3
3amanme Nel. TTokasatk, 4To BeKTOpEI M, N, P 06pa3yioT Gasuc B MPOCTPAHCTBE U PA3TOKUTH
BekTtop @ mo atomy Gasucy: m=(1,-1,2),n=(2,0,3), p=(-2,-1,1),a = (5 —-4,13).

3azanue Ne2. Jlanbl BekTopsl M u N . BBIACHUTHL — KOJIMHEAPHBI JIM BEKTOphl @ U b .

m=(28,-8,8),n=(-21,6,-6), a=2m+n,b =2n—m.

N
3ajmanue Ne3. Haiitu | a|, ecnu |W| = 6\/5, |ﬁ| =2,(m,n)=135", a=6n-m.
3aganue Ned4. Jlan A ABC . Haittu ZB,ecm A(1;-1;2),B(3;3;2),C(7:1;2).

3ananue No5. Tlpu kakux "X Bektopbl @ u D meprnenauKyIsapHbI?
a=(x;1;-4),b =(x-3;12; x).

Baganue Ne6. Haiitu muiomaas napauieorpaMma, HOCTPOEHHOTO Ha BEKTopax a u b .

_ A
a=2m-5n,b=m+n,|m|=12|n|=3, (M, ") =%.

3ananue No7. Haiitu mmomanp tpeyroiasauka ABC, ecnmu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

Baganue Ne8. Jlaubl BekTopbl &, D, C . BBIACHUTB — KOMIUIAHAPHBI JIM BEKTOPBI. ECiiM BEKTOPHI HE

KOMILIAHAPHBI, TO HalTH 00bEM TTapasUIeNeNuIe a, MOCTPOEHHOro Ha BekTopax a, b, C u
OTIPEACIUTh — KaKYI0 TPOUKY OHH 00pa3yIoT.

a(l;-1;5),b(2:4;-2),c(3;0:1).
PI'P Ne 1, yacrs 4
Bananue Nel. Tlpsamas |, npoxomut uepes Touky A mapamiensHo Bektopy ( . [psamas |,
MPOXOJUT Yepe3 Touky B meprnenmuxynspro Bekropy N . Haiiti ToUKy mepecedeHust IpsSMbIX U
yroa mexay uumu, ecmu - A(3;5), 0 (1;3), B(0;5), n(-3;4).
Baganue Ne2. [Tana npsivast |, . [psimast |, mpoxomut uepes touku A u B . Haiitu paccrostaue ot
TOUKH mepecedenus npsameix |, u |, mo npsmoii |, .
I, :{;;;f:? A(4:0),B(7;3), 1,:9x-12y+2=0.
3aganue Ne3. Haiitu paccrosiaue or roukn M o mnockoctn &, mpoxozsiei yepe3 Touky A
nepHeHuKyisipHo Bekropy N, ecmu M (0; 1;7), A(2;-1;4), N (6; 22; -3).
3ajianne Ned. Haiitu yroi Mexy IIOCKOCTBIO @ U IUIOCKOCTBIO [, POXOISIIEH Yepe3 TOUKU
ABuC,ecm a:5x+y+4z-28=0, A(5;2;5),B(3;7;0),C(-4;-3;-1).
3amanue NoS. 3amucaTh KAHOHHYECKUE YPABHEHHS MPSIMOM, 3aIaHHOW OOIIMMH YPaBHEHUSMH.

X+2y-9z-10=0;
{3x+4y+82—24=0.

Baganue No6. Haiitu Touky nepeceueHus npsamoii | v miockoctd @ ¥ yros Mexiy HUMM.

:XLZ:X:Z—_l; a:Xx+2y-3z-12=0.
3 4 -2



Baganme Ne7. Ilpsimast |, npoxomur wepes Toukun 4 u B. Ipsimas |, mpoxomut yepes rouxy M
IIePIICHNKYJIAPHO IUIOCKOCTH @ . Haiiti yrom mexay npsimbivu |, u |, u BeisicHuTs — nexat mm

OHH B OI[HOI71 IJIOCKOCTH WJIM CKPCIIHUBAIOTCA.
A(9;-31),B(4;4,-5),M (-1,11;-11), «@:2x+3y—-z-1=0.
PI'P Ne 1, yacrtp 5
(x+3)° y°

3apnanue Nel. JInst naHHOW KpUBOM a9 + 25 =1 yka3arb (OKYCBHI, SKCIIEHTPUCHUTET,

IupeKTpuchl. IlocTpouTts KpHuBYIO, H300pa3uTh (OKYCHI, TUPEKTPHUCHI.
3ananue Ne2. TlpuBecTu ypaBHenue kpuBoii 9X” —25y° —18x + 200y —616 =0 k

KaHOHWYECKOMY BHJY U IIOCTPOUTH KPUBYIO.

PI'P Ne6
3amanme Nel.  Jlns nuHeliHOrO omepatopa A 3amaHbel 00pa3bl 0a3WCHBIX DJIEMEHTOB
Ag,, Ag,, Ae,. 3anucars matpuiy oneparopa A B 6asuce €, €,, €, u Haiiti 00pa3

JJIeMEeHTa X.
Ae, =7e +3e,-2¢e,, Ae,=¢€ —-¢,+4e, Ae,=2¢€ +2¢,+3¢€,,
X=2¢ —-4¢,+¢,.
3amanue No2. Haiitu cOOCTBEHHBIE 3HaUCHHUS U COOCTBEHHBIC BEKTOPHI JMHEHHOTO OIeparopa,
7 2

ITo ocHoBaM MaTeMaTHuyecKkoro anajamnsa u ©HII
arcct 3/;
_arectgdx o
X

. -4 1
3aIaHHOTO B HECKOTOPOM Oazmce MaTpuneu A= .

1 vacTn 1. y=sininx, y',y"=? 2.y 3.

y =3x* +xe*,x,=2[1x=0,1, Oy —?

4. HaiiTi IpOM3BOHYIO Y,

a) y —5 Sin4 X__3 6) y — Xarctg7x
\J X

B) e¥ + Y = cos3x r) X=cost+sint, y=sint—tcost
X

5. MccnenoBats Ha sketpemyM f (X)=(X— 3)2 (x-5).
2%
. €
6. Haifti nHTEpBaIBl MOHOTOHHOCTH Y = — .
X

3
. X
7. HaiiTu Haubosnblee, HaMMEHbIIIee 3HAUCHHE PYHKIMH f (X) = 3 —16X Ha oTpeske [—5;1] .

8. IoctpouTs KacatenbHyko K rpaduky dynkuun f (X)=3arccosx” B Touke X = % :

2 yactb 9. Haiitu npegenst:
3+n) —(2+n)’ 2 -
1) Iim( )2 ( )2 2) lim thx 3) I|m;(+—22X3 'm@
n%(2+n) —(1—n) x>0 @™ —1 x=>-3 X” +5X° +6X H%tQBX

) 1  [WXx+1-=-2 . . NS
5) lim(cos x)x 6) lim| ——=| 7 Ilmn(\/n“+3n2—4—n2) 8) lim(1+ sinx o
) xao( ) ) x—>3( ,X—Z—lJ ) n—o ) xao( )



x-3
. cos(2x)-1 . (x*+12 : 1 . A2n* +3—+In+
9) |Im(—)3 10) lim| —— | 11) Ilm(xsm—j 12) lim 3 >
x—0 tg(l_e X) X—>0 X _13 X—>00 X n—oo %/n3+2_<1/n5 _1
X
24
3 gyacTp 10. ITocTpouTs rpaduk pyskuuu y =22 +3 ; y= % .
2X° 4+ X° 48X
0, x<-rx
11. UccnemoBarh Ha HENPEPHIBHOCTD M BBIMOJIHUTE YePTEX: Y =4SINX, —7 <X <0
T, X=0
X3
12. TIpoBecTH MOJIHOE MCCIICAOBAHUE U IIOCTPOUTH rpaduk f (X) =— 4
X —_
4 yacTb
. 4x -3y
13. M300pa3uTh Ha KOOPAUHATHON TUIOCKOCTH 00JIACTh ONpeaeiaeHus] YHKINU Z = o
X+oYy

14. TlocTpouTh TUHUM YPOBHS QYHKIMH Z = X+ 2 .

2
15. Haiitu yacTHbIe IPOU3BOIHBIE NIEPBOTO MOPsiIKa PyHKIHUU U = COS (Ej —6x-2°.

X

16. HaiitTiu dYacTHBIE IPOM3BOAHBIE BTOPOro MOpsaka (yHKIHH Z = YySin (X2 ) -2x'y*+5 n

yOeIUThCS B PABEHCTBE CMEIIAHHBIX [TPOU3BOIHBIX.
17. Haiitu  npouwsBognyto  ¢yskimuun Y= f(X), 3amaHHOH  HESIBHO  PaBEHCTBOM

x*y° +1g (x+3y)—x—6y? =0 B TOuKe M, (3;-1).

18. Haiitu yactHble mpomM3BOjAHBIC NepBoro mopsaka ¢yskimu z= f(X,Y), 3am1aHHON HESIBHO

pasencteoM X'y’z® +e* +22cos(x—y)+2*-25=0 B Touke M,(1,11).

19. Haiitu npomsBommyo ¢yukmuu T (X,Y,2)=2x’y+y°z+3 mo HampaBIeHHIO BEKTOpA
5(9, -12,8) B TOYKE M,(LL2). Haiitn BEKTOD m byHKIIUU
f(x,y)=xy*—3x+y-9sin(2x+Yy) B Touke M,(L,-2).

20. MccenoBath Ha skctpemMyM dyrkmmio f(X,y) =3x> —x® + 3y +4y.

Kpurepum oueHku:

- OIICHKa «3a4YTEHO» BBICTABIACTCS CTYJEHTY, €CIIM OH PETryJsIpHO B TEUEHHE CEeMecTpa
MPEJICTABIIST PELICHHUs 3a/lad, BBIMOJIHHWI MOJTHOCTHIO BCE 3a/laHWs M WX 3allUTHI, OTBETHB Ha
BOIPOCHI TIPETO/1aBaATElIs;

- OLIEHKAa «HE 3a4YTeHO» BBICTABISETCS CTYJEHTY, €CIM OH HEpEryJlspHO B TEUYEHHE CEeMecTpa
MIPEJCTABIISUT PEIICHHs 3a/1a4, BBIMOJHWII 3aJaHusi HE TOJHOCTHIO WM BOOOIIE HE MpPEICTaBIIsII
paboTel Ha TIPOBEPKY, JOMYCKAeT CYIIECTBEHHbIE HETOYHOCTH B OTBETax Ha BOMPOCHI
IpenojaBaTes.



