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1. Ilean ocBOeHUST TUCITUILIHMHBI

K ocHOBHBIM neJasasM OCBOCHUA OTHUCHUIIIIMHBI «BpICcIIass MaTeMaTHUKa» CJICayeT

OTHECTH:

BOCIIUTAHUE Y CTYJIEHTOB 00IlIei MaTeMaTUYECKON KYJIbTYpHI;
npUOOpETeHHEe CTYJIEHTaMU IIMPOKOTO Kpyra MaTeMaTHYeCKUX 3HaHUMH,
YMEHUW U HABBIKOB;

pa3BUTHE CIOCOOHOCTU CTYACHTOB K HMHAYKTUBHOMY U JEAYKTUBHOMY
MBIIUICHUIO HAapsy C Pa3BUTUEM MATEMaTUYECKOW UHTYULINH;

YMEHUE CTYJEHTaMH pPAa3BUBATh HABBIKM CaMOCTOSITEJIbHOIO HM3Yy4ECHUS
yueOHOM W Hay4YHOM JUTEpaTyphl, COJEpKallled MaTeMaThu4ecKue
CBEJICHMS U PE3YJIbTATHI;

NOATOTOBKY  CTYJIEHTOB K  JESATEIbHOCTH B  COOTBETCTBHM  C
KBaJIM(PUKAIMOHHOM XapaKTepUCTUKON OakanaBpa Mo HAMpaBJICHUIO, B TOM
qucie (OpMUPOBAHME YMEHUH UCIIOJIb30BATh OCBOCHHBIE MaTEMaTUUECKUE
METO/Ibl B IPO(HECCUOHATIBHON e TEIIbHOCTH.

K ocHoBHBIM 3agavdaM OCBOCHHA OUCHUIIIIMHBI «BrIcmas MaTteMaTHKay
CICOAYCT OTHCCTHU!

OCBOEHHE CTYJCHTaMHU OCHOBHBIX IOHSTHA, METOJO0B, (HOpMHPYIOMIHX
OOIIyI0 MaTeMaTHYECKYIO IOJATOTOBKY, HEOOXOJMMYIO JUISl YCHEIIHOTO
peIIeHus TPUKIIATHBIX 3a7a9;

dbopmupoBanue 'y cTyaeHTa TpeOyeMoro Habopa KOMIICTCHITUH,
COOTBETCTBYIOIIUX €r0 HAIIPABJICHUIO ITOJATOTOBKH M 00€CIICYNBAIOIINX €TI0
KOHKYPEHTOCITIOCOOHOCTh Ha PhIHKE TPY/a.

2. Mecto nucuuninnsl B cTpykrype OOII 6akanaBpuara

JlucouminHa «BeIcas MaTeMaTHKa» OTHOCUTCS K 0053aTEILHOM YacTh OJIoKa
b1. Ee uzyuenue obecrneunBaeT U3y4yeHUEe TUCIUILINH:
B o6szamenvron wacmu:
o (usuka;

TEOpETUYECKast MEXaHUKa,

AIEKTPOTEXHUKA U DJICKTPOHHUKA,
COTIPOTHBIICHUE MAaTEPUAJIOB,;

METpPOJIOTHS, CTaHJAAPTU3AIMS, CEPTUDUKAIINS;
00paboTKa pe3yabTaTOB SKCIIEPUMEHTA;

e 1U(}POBHIEC TEXHOJIIOTUU B MATEPUATIOBEICHUU.

B wacmu,

G opmupyemori yuacmuukamu 06pazo08amebHuvlX OMHOUEeHULL

¢ KOMIIO3MIIMOHHBLIC MAaTCPpHaJIbI.



B uacmu 51.2.9]]. Dnexmusnvle oucyuniumno.
® METOJbI MOJCIUPOBAHUS U ONTUMHU3AINHA MaTCPUATIOB;
® METOJbI MOJEIUPOBAHUS U ONTHMH3AINHA TEXHOJIOTHUECKHUX MPOIIECCOB.

3. IlepeyeHb IJIAHMPYEMBIX Pe3yJIbTATOB 00YUE€HHUS MO AUCUUILUIHHE,
COOTHECEHHbIE ¢ IVIAHMPYEMbIMH pe3yJIbTATAMU OCBOCHUS 00pa30BaTeIbHOMI
NMporpaMmabl

B pesynbrate OCBOGHMSI MAHUCIUIUIMHBI Yy OOydarommxcs ¢GOpMUPYIOTCS
CIEAYIOIINE KOMIETEHIIUU U JOJKHBI ObITh JOCTUTHYTHI CIEAYIOIIUE PEe3yJbTaThl
o0y4eHUs Kak 3Tan GOpMUPOBAHUS COOTBETCTBYIOITUX KOMITETCHITUM:

Kon B pe3yabTaTte ocBoeHust Ilepeyenn NJIaHUPYEMBIX
KOMIIeTeHUUH o0pa3oBaTeIbHOM pe3yJbTaToOB
NMporpaMmmabl 00y4YeHHUs MO TUCHUIINHE
00y4aroImmics J0JKeH
00J1a1aTh
YK-1 Cnoco0eH oCyIIecTBIATh 3HaTh.
MOUCK, KPUTHYECKUN MPUHIUITBI cO0pa, 0TOOpa U
aHaJu3 U CUHTE3 000061eHnst THPOPMALINH;
uHbOpMAIINH, TIPUMEHATh | YMETh.
CUCTEMHBIN MOIXO JJIs COOTHOCHUTH PA3HOPOJIHBIE SIBICHUS U
pEIIeHHs TTOCTAaBIEHHBIX CHUCTEMATU3UPOBATh UX B paMKax
3aza4y n30paHHBIX BUIOB MPOheCcCUOHATBHON
e TeIbHOCTH
BJIA/1eTh!

npUHITMIIaMH cbopa, oTéopa u
0060011eHNsT HTHGOPMAIIUH.

OIIK-1 CrocoOHOCTRIO peniaTh 3HATh:
3a/1aun OCHOBOIIOJIATAIONINE  TEOPETHYCCKHE
npodeccuoHaIbHOM MOJIOXKCHHS, IPEeTyCMOTPEHHBIE
NESTEIBHOCTH, IPUMEHSISL | MPOTPAMMOM AUCITUTUIMHBI
METOJIb MOJICTTUPOBAHUS, | YMeTh:
MaTEMaTUYECKOTO aHaJIN3a, | peiaTh CTaH/JapTHHIC
€CTEeCTBEHHOHAYYHBIC U npodeccruoHaabHbIC 3a/1auu C

oOIIenHKECHEPHBIC 3HAHUS | IPUMEHEHHUEM €CTECTBEHHOHAYYHBIX H
OOIIIEMH)KEHEPHBIX 3HAHUM, METOJIOB
MaTeMaTU4eCKOIo aHanau3a u
MOJEIUPOBAHUS

BJIA/1€Th:

METOJaMU MAaTeMaTH4YEeCKOro aHallu3a
U MoJienupoBaHus Al 3QPEKTUBHOTO

peuieHus 3a1au B cthepe
npoQecCUOHaIbHON NeATeIbHOCTH
OIIK-4 CnocoOHOCTBIO TPOBOJUTH | 3HATD:




M3MEpEHHs ¥ HaOIOIEHUsT | OCHOBBI MAaTeMaTHYECKOTO aHain3a, B
B c(hepe o0beMme, IpeyCMOTPEHHOM
npodeccuoHanbHON IIPOTPaMMOU TUCLUIIIINHBI
JesITEeNbHOCTH, yMeTb:
o0OpabaTeIBaTh U NPUMEHSATHh METOJIbI MaTeMaTHIECKOTO
NPECTaBIATh aHanmu3a N7 TMOCTAHOBKU W PEIICHUS
AKCIIEPUMEHTATbHBIE TPUKIATHBIX 3amaq B
JTAaHHBIE npodeccuoHaabHON 00J1acTH
BJIAJI€Th:
CIIOCOOHOCTHIO coueraThb
TEOpPETHUECKHE 3HAHUS C
HaKOTUIEHHBIMHU PaKTHYECKUMHU
HaBBIKAMHU MIOCTPOCHUS
MaTeMaTUYECKUX MoJiesei IS
perieHus 3a/1a4y B chepe
poeCCUOHATILHON e TEIbHOCTH

4. CTpyKTYypa " cofep:KaHue TUCIUTIUHBI

OO6mast TpyJI0eMKOCTh IUCLUUIIUHBI COCTABISET 3 3a4€THBIX €IUHMUIIBI, T.€.
108 akapemuuecknx 4acoB (U3 HUX 54 yaca — caMocTosITeIbHas padoTa CTYJIEHTOB).

Paznensl quctumuinabl «Briciias MateMaTrKay M3ydaloTcsl Ha MEPBOM Kypce B
IEPBOM CEMECTpE.

IlepBblii cemecTp: neknuu — 2 4aca B Hedenmto (36 4acoB), MPaKTUYECKUE
3aHsaTUA — 1 gac B Hegento (18 wacoB), hopma KOHTpOJIS - 3a4eT.

CtpykTypa U cofepkaHue JUCIUIUIMHBI «BpICIIas MateMaTuka» Mo cpokaM u
BUJaM paboThl oTpaxkeHsl B [Ipunoxenun 1.

Coaep:xkanue pa3aesioB TUCHHANINHBI

IlepBbIi cemecTp
BBenenue

[Ipeamer, 3amaun U coAep:kaHue IUCHMUILUIMHBI. OCHOBHBIE 3Tallbl Pa3BUTHUS
mucuuiuiiebl. CTpyKTypa Kypca, €ro MECTO U poJib B MOATOTOBKE CIELUAIUCTA,
CBSI3b C APYTUMH JUCLUILIMHAMMU.

Paznen 1. DinemMeHTHI JIMHEHHOM anaredpbl

Tema 1.1. MaTpuusbl 1 onpeaeJTuTeId.

[Tonstue marpuiisl. Buasl matpuil. JlefictBust Haa matpuiiamu. Onepaiuy Hajl
MaTpUIlaMH U UX CBoMcTBa. OmpeaenuTenu, uX CBONCTBa U BbruuciaeHus. [loHsaTHs
MHHOpAa M aJre0pandyeckoro JJOMOJIHEHUS. Paznoxenune omnpenenurens 1o
dJeMEHTaM CTPOKM WJIM CTOJIONA. Beluncienue omnpeaenuTene pasiudyHOTo
MOopsAIKA.

Tema 1.2. O6paTHasi MaTpuuA.

OOpatHas MaTpulla W  QITOPUTM €€  BBIUYKMCICHHUS. OJIEMEHTApHbBIC
npeoOpazoBanuss Matpuil. IlpuBeneHue MaTtpuibl K JUAroHaJbHOMY  WJIH




TpanmeuueBUAHOMY BHAYy. MaTtpuuHas ¢opMa 3amuCH CHUCTEMBI JIMHEWHBIX
anredpanyecKux ypaBHeHH. PaHr MaTpuubl.

Tema 1.3. Pemmienue cucrem JIMHEHHBIX aJre0pan4eckux ypaBHeHHUil.

CucreMbl JIMHEWHBIX anreOpanyecKuX YypPaBHEHHMM, OCHOBHBIE MOHATHUSA
peleHnss, COBMECTHOCTA U HECOBMECTHOCTH CHUCTEMBI. PemieHne cucTteM JIMHEWHBIX
ypaBHeHHil metogom Kpamepa, wmeronom oOpaTHOW MaTpuilbl, MeTtonoM ['aycca.
ITpoBepka mnpaBunbHOCTH pemieHuil. Teopema Kponekepa — Kanemnu. Pemenue
OJHOPOJHBIX CUCTEM JIMHEUHBIX YPAaBHEHUHU.

Paspnen 2. DineMeHTHI BEKTOPHOM aJiredpbl

Tema 2.1. Jlunelinple onepainuu HaJ BEKTOpaMu, UX cBoicTBa. JIuHelHble
KOMOMHAIMU BEKTOPOB. JIMHElHas 3aBUCUMOCTb U HE3aBHUCUMOCTb BEKTOpOB. bazuc
CUCTEMBbI BEKTOpPOB. Pa3noxxeHue BekTopa 1no 6asucy.

Tema 2.2. CkansipHoe, BEKTOPHOE M CMEIIAHHOE MPOU3BEJEHUSI BEKTOPOB, UX
CBOWCTBA. YCJIOBUA  OpPTOIOHAJBbHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTHU
BEKTOPOB.

Pa3nen 3. DJIeMeHThl MAaTEMATHYECKOT0 aHAJIN3a

Tema  3.1. UucnoBas  mociemoBareabHOCTh.  IIpemen  YHMCIOBOMA
nocieoBaTeIbHOCTU U ero cBoiictBa. Dynkius. [lpenen ¢ynkuun. OcHOBHBIE
TeopeMbl O mpenenax (yukuuu. [lepBblii ¥ BTOpOW 3amedaresbHBIE MPEACIbI.
CpaBHeHUe 0€CKOHEUHO MajbiX U O0€CKOHEYHO OOJBIIMX BEIUYMH. DKBUBAJICHTHbIE
OECKOHEYHO MaJjible BETMYNHBI.

Tema 3.2. HempepblBHOCTH (GYHKIMH B TOYKE M Ha MPOMEXYTKe, ToUYkH
paspbiBa (GyHKIUH, HX Kiaccupukamus. AcuUMNTOTHI Tpaduka QyHKIHH, HX
KJIaccuuKaIus, ycaoBus CyIIeCTBOBAHUS, METOIbI HAXOXKICHHS .

Tema 3.3. IlpousBognas pyHkiuu. ['eomeTpuueckuii 1 MEXaHUYECKHN CMBICIT
npousBogHon. IlpaBuna auddepeHmupoBanus u GbopMyIIbl  BBHIYHCICHUS
NpOM3BOJHBIX. Tabnmuiia MPOM3BOJHBIX OCHOBHBIX JJIEMEHTAPHBIX  (DYHKIIHI.
Brruncnenne npou3BoaHbIX (G YHKIMMA, 3aJaHHBIX PA3IMYHBIM 00pa3oM.

Tema 3.4. Juddepenmuan. IIpousBomupie u auddepeHuansl  BBICIIHX
nopsAKoB. [IpuGamKeHHbIE BEIYUCICHUS C IIOMOIIBIO0 Tud hepeHITNaIOB.

Tema 3.5. PackpeiTue HeomnpeaeneHHOCTeH pa3nuyHoro Ttuna. I[IpaBuio
Jlonutans. ®opmyna Teitnopa PasznokeHUs: OCHOBHBIX 3JI€MEHTapHBIX (PYHKIUH 11O
dopmyne Maxknopena. IlpuOnkeHHbIE BBIYUCICHUS C TOMOIIBIO  (POPMYIIBI
Teitnopa.

Tema 3.6. OCHOBHBIE TEOPEMBI nudPepeHInanTbHOTO  UCYHCIICHUS.
MOHOTOHHOCTh (YHKITUH, IKCTpeMyMbl HeoOXomumple W JOCTATOYHBIC YCIOBUSA
MOHOTOHHOCTH, JIOKQIbHOTO JKCcTpemyma. lcciemoBanue BBITYKIOCTH Tpaduka
dbynkiuu. Toukn nepernda rpaduka QyHKIHH.

Tema 3.7. O0mas cxema ucciaeaoBaHUS (PYHKIIMA M TIOCTPOSHUS ¢ Tpaduka.
CaoiicTBa (GyHKIMI, HENpephIBHBIX Ha oTpe3ke. HaubOosnblliee ¥ HaWMEHbIIIEE
3HauYeHUs! PYHKIUU HA OTPE3KE.

Pa311e.11 4, I/IHTeI‘paJIBHOG HCYHUC/IICHHE



Tema 4.1. IlepBooOpa3nas. HeompeneneHHbII WMHTErpal U €ro CBOICTBa.
Tabmuua  WHTErpaJloB  OT  OCHOBHBIX  3J€eMEHTapHbIX  (yHkumil. Meroa
HEIIOCPEACTBEHHOTO HHTETPUPOBaHUA.  MeToA HMHTErpUpOBaHUS  C ITOMOIIBIO
3aMEHbl [EpeMEHHOM. Merox HHTEerpupoBaHus MO dYacTaM. MHTerpuposanue
palMOHANIBHBIX JpOo0EH, MHTETPUPOBAHUE HEKOTOPBHIX BUIOB HPPALMOHAIBHBIX U
TPUTOHOMETPUYECKHUX (DYHKIIHIA.

Tema 4.2. 3amauu, NPUBOJAIINE K TOHSATHUIO OIPEACICHHOTO HWHTErpaa.
Onpenenennblii  uHTErpan, ero cpoiictBa. Popmyna Heiotona — JleitOnuwuia.
[IpunoxeHus: ONpeseNeHHOro MHTerpaja B T'€OMETPUM M MEXaHUKE (BBIYMCIICHHE
ionaiei miockux Guryp, JJIMHbI KPUBOM, 00HEMOB.

Tema 4.3. HecoOcTBeHHBIE HWHTErpajibl TMEPBOIO W BTOpPOro poxa (1o
OECKOHEYHOMY TMPOMEXKYTKY, OT HEOrpaHWYEHHBIX (YHKIUH Ha KOHEYHOM
IPOMEKYTKE), UX CBOMCTBA.

5. O0pa3oBaTesibHbIE TEXHOJIOTMHU, IPUMEHsIeMblIe IIPH OCBOCHHUH TUCHMILTHHBI

Mertoauka npenogaBaHus JUCIUILINHBI « BrIcIas MaTemMaTukay M peaan3aius
KOMIIETCHTHOCTHOTO  TOJXOJa B W3JIOKEHMM W  BOCIPHUATHH  Marepuasa
IpPEeIyCMATPHUBAIOT UCIIOB30BAHUE CIAEAYIONTUX aKTHBHBIX U MHTEPAKTHUBHBIX (POpM
IIPOBECHUS TPYIIIOBBIX, WHAUBUIAYAIBHBIX, ayJIUTOPHBIX 3aHATUNA B COYCTAHUU C
BHEAYAUTOPHOU pabOTON C 1Eeabi0 (OPMUPOBAHUS U PA3BUTHUS MPOHECCUOHATBHBIX
HABBIKOB 00yYaroNInXcs:

® 3alIUTa W HHJUBHUIyAIbHOE OOCYXJIEHHE BBIMOJHSAEMBIX ATAllOB PacdeTHO-
rpaduyecKkux pador;

® [pPUBJICYEHUE JIYUIIUX CTYIEHTOB K KOHCYJIbTUPOBAHHUIO OTCTAIOIINX;

® JCMOJb30BAHUE WHTEPAKTUBHBIX (OPM TEKYIIEro KOHTpoJs B (dopme
ayJIMTOPHOTO U BHEAYJUTOPHOTO HHTEPHET-TECTUPOBAHUS;

o UTOTOBBIM ~ KOHTPOJIb C  YYETOM  PE3YJbTaTOB  BBIMOJTHEHUS

CaMOCTOSITeIILHBIX paloT.
VYaenbHbI BeC 3aHATHM, MPOBOJUMBIX B HWHTEPAKTUBHBIX (opmax, ompeneneH
TJIABHOW TIEJIbI0  O0pa3oBaTENbHOW MPOTPaMMBI, OCOOEHHOCTHIO KOHTHHIEHTA
oOy4JaromuXxcs U CoJIep>KaHNeM UCHUILIIUHBI «BhIciIas MatemMaTnka» U B 1EJIOM IO
nucuuIuiiae coctaBisieT 50 % ayauTOpPHBIX 3aHATHN. 3aHATHUS JICKIMOHHOTO THIIA
cocTaBisArOT 67 % OT 0ObemMa ayTUTOPHBIX 3aHATHH.

[lpoBeneHune 3aHATHEH mpemycMmarpuBaeTcs Takke B Ims.mospolytech.ru na
OCHOBe pa3paboTaHHBIX Kadeapon «MaTeMaTrnka» JIEKTPOHHBIX 00pa30BATEIBHBIX
pecypcoB (DOP) no Bcem pazaenaM NporpaMmbi:

® 110 JIMHEWHOW U BEKTOPHOU anredpe;
® 10 MAaTEMAaTUYECKOMY aHAIIU3Y;
® 110 UHTETPAJIbHOMY UCUUCIICHUIO;
Pazpaborannbie DOP BKIIIOUAIOT TPEHUPOBOYHBIE U UTOTOBBIE TECTHI.



6. OneHoYHbIE CpeacTBA AJIsl TEKYIIEr0 KOHTPOJISl YCIIeBAeMOCTH,
NPOMEKYTOYHOM aTTECTALMHU 10 HTOTaM OCBOCHHMS AMCUMILVIMHBI U Y4eO0HO-
MeTOoAuYeCKOoe o0ecreYyeHue CaMOCTOATEIbHOM Pad0ThI CTYACHTOB

KonTpone ycmeBaeMocTM M KadecTBa IMOJATOTOBKM  INPOBOJUTCA B
cooTBeTcTBUM ¢ TpeOoBaHusaMmH "[lonoxeHus 00 opraHuzanuu 0O0pPa3zo0BATEIBHOIO
npouecca B MOCKOBCKOM MOJIUTEXHUYECKOM YHUBEpPCUTETE".

JIJist KOHTPOJIA yCIIEBAa€MOCTH M Ka4eCTBa OCBOEHUS JUCLUIUIMHBI HACTOSIIEH
MPOrpaMMOi NMPEAYCMOTPEHBI CAEAYIONINE BUIBI KOHTPOJIS:

- KOHTPOJIb TEKYIIEH ycreBaeMoCTH (TEKYLIUH KOHTPOJIb);

- IPOMEXKYTOUHAs aTTeCTals.

6.1. Opranmszanusi ¥ MOPSIAOK NMPOBeACHHUS TEKYIEro KOHTPOJIS.
6.1.1. ®opmbI NpoBeAeHUSI KOHTPOJIA.

Jl1st mpoBeICHUS TEKYIIETO KOHTPOJIS MPUMEHSIOTCS CIAeAYIoNIre (OPMBI:
PI'P, TecToBbBIE 3a0aHus, KOHMPOILHbIE BONPOCHL U CAMOCOAMEbHbBIE PAOOMbL.

6.1.2. Cogep:xxanue TeKyero KOHTpOJIA.

Tpu pacueTHo-rpadpuveckue padoThl.
PacueTrHo-rpaduueckas padora Nel nmo JiuHelHHOM U BEeKTOPHOM ajredpe.

KpaTkoe comepikanue u 3Tarbl pacueTHO-TpaduIecKoil padoTHI:
e Pemenue cucreM JIMHEHHBIX areOpandeckux ypaBHeHUi metogamu ["aycca,
Kpamepa u oOpaTHO# MaTpHIIBI.
e Bekropsl, AeiicTBUS HaJ BekTopamu. CKaJlspHOE, BEKTOPHOE, CMEIIaHHOE
IPOU3BEICHHS BEKTOPOB.

PacueTHo-rpaduueckas padora Ne2 nmo MmaTeMaTu4eCKOMY aHAJIU3Y.
Kpatkoe conepxanue u 3Tamnsl pacueTHO-Tpaduueckon paboThI:
[Ipenen urcnoBO# MOCIEAOBATENILHOCTH, TIpeaen (QYHKIINH;
HccnenoBanne QPyHKIIMU HA HETPEPHIBHOCTD;

Brrunciienne npou3BOAHBIX G YHKITNAN;

UccnenoBanne QpyHKINHU, TOCTPOCHHE TPadUKOB;

PacueTHo-rpaduyeckasi pa6ora Ne 3 mo HHTErpajbHOMY HCYHCIEHHIO.
Kpatkoe conepxanue 1 3Tarbl pacueTHO-Tpaduueckoi paboThI:
e MeToabl HHTETPUPOBAHUs. BbIunciieHnE HEONPEAEICHHBIX HHTETPAJIOB.
e [IpunioxeHus onpeaeaeHHbIX HHTErpaIoB. MccneqoBaHuEe CXOAUMOCTH
HECOOCTBEHHBIX HHTETPAJIOB.

OO6pa3upl TecTOBBIX 3agaHuil, 3amanuii PI'P, KOHTpoOJbHBIX BOMPOCOB U
3aJJaHUN TSI TPOBEICHUS TEKYIIETO KOHTPOJIS NpUBEACHbI B [Ipunoxennn 2.
CpOKu BBITIOJIHEHUS TEKYLIETO KOHTPOJIs mpuBeneHsl B [Ipunoxenun 1.



6.2. ®OoHA OLIEHOYHBIX CPEACTB JJIs MPOBeJeHUSA MPOMEKYTOUHOM
aTTeCTAlMU O0YYAKIIUXCH M0 JUCHHUILIMHe «Bpicmiass MmaTemaTuka»

6.2.1. [lepeyeHb KOMIIEeTEHIUI C YKa3aHUEM 3TANOB UX (POPMHUPOBAHUS B
npouecce 0CBOCHHs1 00pa3oBaTe/JbHOM IPOrPaMMBbI.

B pe3ynbTaTte 0cBOEHUS JUCHUILIMHBI (OPMUPYIOTCS CIEIYIONINE KOMIIETEHLIUN

Kon B pe3yabTaTe ocBoeHHs 00pa30oBaTeIbHON POrPaMMBbI
Komnerenunn 00y4aImiicst 10/2KeH 00J1a1aTh
YK-1 CnocoOHOCTBIO OCYIIECTBIIATH MOUCK, KPUTHUECKHUI aHAIIU3 U

CHUHTC3 I/IH(I)OpMaLII/II/I, MNPUMCHATH CUCTEMHBIN moaxona IJIsd
PCHICHUS IMOCTABJIICHHBIX 3a/1a4

OIlK-1 CnocoOGHOCTRIO pemiaTh 3aa4u IpodeccuoHaaIbLHON
JEATEIBHOCTH, IPUMEHSS METOJIBI MOJICITUPOBAHMSI,
MaTEMaTUYCCKOTO aHaIN3a, ECTCCTBCHHOHAYYHBIC U
OOIIEHHKCHEPHBIC 3HAHMSI

OIIK-4 Cnioco0eH NMpoBOAUTH UBMEPEHUS U HAaOJ0IeHUS B chepe
npodeccruoHaIbHOM 1eITeTbHOCTH, 00padaThIBaTh U MPEICTABISATD
HKCIIEPUMEHTAIbHBIC TAHHBIE

B mporiecce ocBoeHHsI 00pa3oBaTeIbHON MPOTPaMMBI IaHHBIE KOMITETEHITUH, B
TOM YHCJI€ UX OTACIIbHbIC KOMIIOHEHTHI, ()OPMUPYIOTCS MOATAITHO B XOJI€ OCBOCHUS
O0yJaromMMUCS TUCHUIUITMH (MOJyJiel), MPakTUK B COOTBETCTBHH C Yy4YEOHBIM
IJIAHOM M KaJICHIapHBIM I'paduKOM y4eOHOT0 Mmpoliecca.

6.2.2. OnucaHue Moka3areJieil M KpUTEpHeB OLIEHUBAHMSI KOMIIETEHIIHIA,
(popMHEpYyeMBIX 110 HTOTaM OCBOEHUSI IUCIHUIJIHHDBI, OMHCAHUE IIKAJ
OIleHUBAHMSA
[lokazateneM OIleHMBAaHHMS KOMIIETEHIIMM HA pPa3MYHBIX JTamnax ux
dbopMHUpOBaHUS SIBISIETCS TOCTHKCHHE O0YYaIOMUMUCS TUTAHUPYEMBIX Pe3yJIbTaTOB
O6yquI/Iﬂ 110 AUCOUITJIINHEC.

YK -1 CrnocoGHOCTh OCYIIECTBISATH MOUCK, KPUTUIECKUN aHATTU3 U
cuHTe3 nH(OPMAITNH, MPUMEHITh CHCTEMHBIN TTOIXO0]T JJISl PEIICHUS
MOCTABJICHHBIX 337124

Moxazarenn He 3aureno 3auTeHo

3HaTh: OO6yuarommiics OO6yuaromuiicst AeMOH-

IPUHLUIBI cOopa, 0TOOpa | AEMOHCTPUPYET MOJTHOE CTPUpYET 3HaHUE

1 00001IeHs OTCYTCTBHE WUJIH KOHTPOJINPYEMBIX Pa3/IelioB

uH(pOpMaIINH; HEJI0CTAaTOYHOE JMCIUIUIMHBL, OTBEYaeT Ha
COOTBETCTBUE 3HAHUN BCE BOIIPOCHI, B TOM YHUCIIE




KOHTPOJIUPYEMBIX
pa3zesaoB MaTeMaTHKHU: HE
cIocooeH
apryMeHTUPOBAHHO U
IIOCJIEI0OBATEIHLHO
u3jaraTh MaTepuall,
HCHpaBI/IJII)HO OTBCYHACT HA
JOIIOJIHUTCIIbHBIC
BOHpOCLI N
3aTPYAHSCTCS C OTBETOM.

JOTIOJTHUTENIBLHEIE. B TO Ke
BpEMS IIPU OTBETE MOKET
JIOITYCKATh
HECYLIECTBEHHBIE
MOTPEMTHOCTH WJIM AAET
HEAOCTATOYHO IIOJIHBIC
OTBETEHI

yMeThb:

COOTHOCHUTB
Pa3HOPOHbIE SIBJICHUS U
CUCTEMAaTHU3UPOBATh UX B
pamkax n30paHHBIX
BHJIOB

OOGyuaromuiics
IIOKa3bIBaAcT
HEJ0CTaTOYHOE YMEHUE
IMPUMCEHATH TCOPHUIO K
PEIICHUIO TUIIOBBIX 3a/1a4,
JIOTTyCKaeT rpyobie

OOyuarommuiics
JIEMOHCTPHUPYET YaCTUYHOE
COOTBETCTBHE CIEAYIOIINX
YMEHUN: IPUMEHSITh
TEOPETUYECKUE METOIBI K
PELICHUIO TUIIOBBIX 3a7ad.

npodeccroHanbHOM OLIMOKYU TIPU perIeHUun YMeHHs 0CBOEHBI, HO
JEeITEILHOCTH, 3aJ1a4 WJIM BOOOIIE JIOTTYCKAIOTCS
perieHus 3aaa4y HE3HAUYUTEJIbHEIE OITNOKY,
OTCYTCTBYIOT, HETOYHOCTH, 3aTPyTHEHUS
HETIPaBWJILHO OTBEYAET HA | MPHU PEIICHUH 3a7a4, HEe
JIOTIOJIHUTEIbHEIE BJIMSIONIHE HA OOIIHH X0
BOIIPOCHI, CBS3aHHBIC C perieHusl.
W3YYaBITUMHUCS B Kypce
MaTeMaTHYECKHUMU
METOJaMH U MOJIEIISIMU
WJIM 3aTPYTHSETCS C OTBE-
TOM.
BJIAIETD. OOyuaromuiicst He OO0yuyaromuiicst 9aCTUIHO

MpHUHIUTIaMU cOopa,
oTOOpa 1 0000IIeHUS
nH(pOpMAIUH. .

BJIaJ€ET WIIU B
COBEPILICHHO
HEIOCTATOYHOM CTEIEHU
BJIaZie€T METOJaMU
MaTeMaTHYECKOr0
aHaJIM3a U HaBBIKAMH
pelIeHUs 3a/1a4.

BJIaJIEET METOIAMH

MaTeMaTHU4YCCKOIo aHajin3a u

MOJCIINPOBAHUs, HABBIKA
OCBOCHbI, HO JOITYCKAIOTCA
HEC3HAYUTCIIbHBIC OH_II/I6KI/I,
HCTOYHOCTH, 3aTPYAHCHUSA
[IpHu aHAJIUTHYICCKUX
OIIepanusix.

OIIK — 1 CnocobHoCTh pemiaTh 3aa4u mpogecCuoHAIbHON
JESTENHHOCTH, IPUMEHSSI METOIBI MOJICITUPOBAHMSI, MATEMATHUECKOTO
aHaM3a, ECTECTBEHHOHAYYHBIC W OOIICHHKCHEPHBIC 3HAHUS

IToka3arTean

He 3aureno 3a4yTeHo
3HATh: OO6yuarommiics OO6yuaromuiicst 1eMOH-
OCHOBOIIOJIAT AOIITHE JIEMOHCTPHUPYET TMOJTHOE CTPUpYET 3HaHUE
TEOpPETUUYECKHE OTCYTCTBHE WUJIH KOHTPOJUPYEMBIX pa3/iesioB
MIOJIOKEHHMS, HEJI0CTaTOYHOE JMCLUIUIMHBI, OTBEYAeT Ha
PEeyCMOTPEHHBIE COOTBETCTBUE 3HAHUN BCE BOIIPOCHI, B TOM YHCIIE
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IIpOrpaMMOM KOHTPOJIUPYEMBIX JIOTIOJIHATENbHBIE. B TO *)e
JUCLMILIMHBI pa3aesioB MaTEMATUKU: HE | BpEMs IIPU OTBETE MOXKET
criocobeH JIOITyCKaTh
apryMEHTHPOBAHHO U HECYIIECTBEHHbIE
MOCJIEZIOBATEIBHO MOTPEIIHOCTH UM JTAeT
u3Jlaratb MaTepua, HEJ0CTAaTOYHO IOJIHBIE
HEIPaBUJIbHO OTBEYAET HA | OTBETHI
JIOTIOTHUTEIbHbBIE
BOIIPOCHI WIIH
3aTPyJHSETCS C OTBETOM
yMeTh: OOGyuaromuiics OOyuarommuiics
pemarhb CTaH/IapPTHBIE | TOKA3bIBACT JEMOHCTPUPYET YaCTUYHOE
npodeccuoHalbHbIE HEJ0CTaTOYHOE YMEHUE COOTBETCTBHUE CIEIYIOLINX

3a1a4yu € IMNPUMCHCHUCM
CCTCCTBCHHOHAYYHBIX U

IMPUMCEHATH TCOPHUIO K
PEIICHHIO TUIIOBBIX 3a/1a4,

YMEHUN: IPUMEHSITh
TEOPETUYECKUE METOIBI K

00IIIEeNHKEHEPHBIX JOTIyCKaeT TpyobIie PEIICHUIO TUTIOBBIX 3a7ad.
3HAHUH, METOJIOB | OMIUOKH TPH PEIICHUN YMeHust 0CBOEHEI, HO
MaTEeMaTHIECKOTO 3aJ1a4 WJIM BOOOIIE JIOTTYCKAIOTCS
aHaIM3a U | penieHus 3aaaq HE3HAUYUTEJIbHEIE OITNOKY,
MO/ICTTUPOBAHUS OTCYTCTBYIOT, HETOYHOCTH, 3aTPyTHEHUS
HETIPaBWJILHO OTBEYAET HA | MPHU PEIICHUH 3a7a4, HEe
JOTIOJTHUTEIILHBIE BIUSIOIINE HA OOIINI X0
BOIIPOCHI, CBS3aHHBIC C perieHus
W3YYaBITUMHUCS B Kypce
MaTeMaTHYECKHUMU
METOJaMH U MOJIEIISIMU
WJIM 3aTPYTHSETCS C OTBE-
TOM
BJIAJETh: OOyuaromuiicst He OO0yuyaromuiicst 9aCTUIHO
METOJaMH BJIaJ€ET WIIU B BJIaJ€CT METOIaMU
MaTEMaTHIECKOTO COBEPIIICHHO MaTeMaTHYECKOro aHaJIn3a U
aHanIu3a u HEIOCTATOYHOM CTEIEHU MOJICITMPOBAHYSI, HABBIKH

MOJICTTUPOBAHUS JIJIS

3¢ HEKTUBHOTO pelIeHUs
3a1a4 B cepe
npoheccHOHATLHOU
JeSATEIbHOCTH

BJIaZie€T METOJaMU
MaTeMaTHYECKOr0
aHaJM3a U HaBBIKAMU
pelIeHUs 3a/1a4

OCBOCHbI, HO JOITYCKAIOTCA
HEC3HAYUTCIIbHBIC OH_II/I6KI/I,
HCTOYHOCTH, 3aTPYAHCHUSA
[IpHu aHAJIUTHYICCKUX
oIcpanugax

OIIK — 4 CnocobeH npoBOANTH H3MEPEHUS U HAOMIoIeH s B chepe
npodeccuoHaIbHOM AesATeIbHOCTH, 00padaThIBaTh U MPE/ICTABIISIThH
AKCIIEPUMEHTATBHBIC TAHHBIC

IToka3arTean

He 3aureno

3auteHo
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3HATh: OO6yuatromuiics OOyuaromuiicst 1eMOH-
OCHOBBI JIEMOHCTPHUPYET TOJTHOE CTPUPYET AOCTATOYHO
MarTeMaTnudcCckKoro OTCYTCTBUC HUJIU I‘J'IY6OKI/IG 3HaAHUsA
aHanm3a, B  o0beMe, | HEJOCTaTOYHOE KOHTPOJUPYEMBIX pa3/IeiioB
npeayCMOTPCHHOM COOTBETCTBUE 3HAHUU JUCHUIIIIMHBI, OTBEYACT HA
MIpOrpaMMOM KOHTPOIUPYEMBIX BCE BOIIPOCHI, B TOM 4HCIIE
JUCHUITIINHBI pasacsioB MaTEMAaTUKU: HC JOIIOJIHUTCIIBHBIC. B To0 xe
crocoOeH BpEMS IIpU OTBETE
apryMEeHTHPOBAHHO U JOITyCKaeT
MIOCTIeIOBATEIHHO HECYILIECTBCHHBIE
u3JaraTh MaTepuall, MOTPENTHOCTH WU JIaeT
HETPaBWJIBHO OTBEYAET HA | HEJOCTATOYHO TMOJTHBIE
JOIIOJIHUTCIIbHBIC OTBCTHI
BOITPOCHI NI
3aTPYAHSETCS C OTBETOM
yMeTh: OOGyuarommuiics OOyuarommuiics
IIPHUMCHSATH METOABI | TIOKA3bIBACT JACMOHCTPUPYET YaACTUIHOC
MaTeMaTHIEeCKOTO HEJIOCTaTOYHOE yMEHHE COOTBETCTBHUE CIIETYIONTUX

daHaJIn3a JJI1 IIOCTaHOBKH
U PpCUHICHUSA IMPUKIAJHBIX

IPUMCHSATHb TCOPUIO K
PEIICHUIO TUIIOBBIX 3a/a4,

YMEHUN: IPUMEHSTh
TEOPETUYECKUE METOIBI K

3aja4 B | OITyCKaeT Tpyobie PEIICHHUIO TUTIOBBIX 3a/1a4.
npodeccuoHalIbHON OLIMOKY TIPU pelIeHUun YMeHHs 0CBOEHBI, HO
oOnactu 3a/1ay4 Wix BOOOIe JIOTTYCKAIOTCS
pelieHus 3a1a4y HE3HaYUTeNbHbIE OIIHOKH,
OTCYTCTBYIOT, HETOYHOCTH, 3aTPYAHECHUS
HENPaBUJILHO OTBEYAET HAa | MU PEIICHUH 33/1a4, He
JOTIOTHUTEIbHBIE BIIUSIIOLIUE HAa 00Ul X0/
BOIIPOCHI, CBS3aHHBIE C pelieHus
M3y4aBIIMMUCA B Kypce
MaTeMaTH4YeCKUMHU
METO/IaMU ¥ MOJIEJIIMHU
WM 3aTPyIHSETCS C OTBE-
TOM
BJIA/IETh: OO0yyaromuiics He OO0yyaromuiics 4aCTUYHO

CIIOCOOHOCTBIO COYETATh
TEOPETUYECKHE 3HAHHUS C
HAKOTUICHHBIMH
MPAKTHYCCKUMHU
HaBBIKAMH TIOCTPOCHHSI
MaTeMaTHYECKUX
MOJIeNIeH ISl peleHus
WH)KCHEPHBIX 337124 B
chepe
npoheccHOHATEHOU
JeSATEIbHOCTH

BJI1aACCT UJIN B
COBCPIICHHO
HeﬂOCTaTO‘IHOﬁ CTCIICHU
BJI1aaACCT MCTOJaMU
MaTEMAaTHYICCKOI'O
aHaJIn3a U HaBbIKaMH
peuiCHud 3a1a4

BJI1aACCT MECTOJaMU

MAaTEMATHYCCKOI'O aHalIn3a U

MOACIINPOBAHUSA, HABBIKH
OCBOCHbI, HO JOITYCKAIOTCA
HC3HAYUTCIIbHBIC OH_II/I6KI/I,
HCTOYHOCTH, 3aTPYAHCHUA
IIpU aHAJTIUTUYCCKUX
onecpanuax

6.2.3. llIkayia oueHUBaHHUS Pe3yJIbTATOB MPOMEKYTOUHOIH aTTecTAUN

M €€ ONMmUcaHue:
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®opmMa IPOMEKYTOYHOM ATTECTALMHU: 3aYeT.

[IpoMesxyTouHas aTrectanus oOyyaromuxcs B (opme 3adyera IpOBOAUTCS IO
pe3ysibTaTaM BBIIIOJIHEHUS BCEX BHJIOB Y4e€OHOH paboThl, NpPeIyCMOTPEHHBIX
paboueil mporpaMMoi 1Mo JaHHON JUCUUIUIMHE, IPU 3TOM YYUTBIBAIOTCS PE3YyJIbTaThI
TEKYILIEro KOHTPOJS YCIIEBAEMOCTH B TeueHHe cemecTpa. OLeHKa CTeneHu
JOCTUXKEHUSI 00yUYaroIMMHUCS TIaHUPYEMBIX pPe3yJIbTaTOB 00YUYEHUS MO0 TUCLUIIIUHE
IIPOBOAUTCS IIpPENoAaBaTeeM, BEAYIIUM 3aHATHS 10 JUCUUIUIMHE METOAO0M
JKCIIEPTHOU OLEHKU. Ilo uToram mnpoMeXyTOYHOW AaTTecTaluu I10 JUCLUIUIMHE
BBICTABIISIETCS OLIEHKA «3aYTEHO) UJIU «HE 3aYTECHOY.

HlIkana
Onucanue
OLICHUBAHUSA

Breimonnensl  Bce  o0si3aTesibHBbIE  YCJIOBHUSI  MOATOTOBKH
CTYAE€HTAa K MPOMEKYTOUYHOH aTTeCcTAUMM, NpedyCMOMpeHHble
npocpamMmon  OUCYUNIUHDL. CtyaeHT  JI€MOHCTpHUpYET
COOTBETCTBHE 3HAaHWM, YMEHHUW, HABBIKOB IPUBEJCHHBIM B

3auTeHo TabIUIaX TOKA3aTeJsIM, OTIEPUPYET MPUOOPETEHHBIMU 3HAHUSIMH,

YMCHUSMHA, HABBIKAMHU, IIPUMCHACT UX B CUTyallHUAX MOBBIIIICHHOM
CJIOKHOCTH. HpI/I 9TOM MOT'YT OBITH AOITYIICHBI HE3HAYHUTCIIBHBIC
OI_III/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA IIPH  AHAJIUTHYCCKUX
orcpanuiax, IMEPCHOCC 3HAHUU 151 YMGHI/Iﬁ Ha HOBBEIC,
HCCTAHAAPTHBIC CUTYAallUU.

He BbImosiHeHbI o0si3aTeJIbHbIC YCJOBUSI NOATOTOBKH
CTYAEHTA K NMPOMEKYTOYHOH ATTeCTAUNM, NpedyCMOMpeHHble
npoepammont  oucyunaunovl, WIIM CcTyaeHT JIeMOHCTPUPYET
HEIIOJIHOE COOTBETCTBHUEC 3HAHUM, YMEHUM, HaBBIKOB
He 3auteno | mpuBeneHHBIM B TabauIax  MOKa3aTeNsiM,  JIOMYCKAalOTCs
3HAUUTEIbHBIE OIIMOKM, TWPOSBISIETCS OTCYTCTBUE 3HAHUM,
YMEHHH, HABBIKOB I10 PsAY IOKAa3aTeNed, CTYIEHT HCIBITHIBAECT
3HAYUTEIIbHBIE 3aTPYJHEHUS IPU OINCPUPOBAHUU 3HAHUAMHU U
YMEHHSMH IIPU UX IEPEHOCE HA HOBBIE CUTYALIUH.

Conepsxanue GopM TEKYIIETO KOHTPOJISA M MOPSAOK UX MPUMEHEHUS U3JI0KEHBI
B MIPWJIOKEHUU 2 K padoueii mporpamme "DoH] OIIEHOYHBIX CPEICTB".

7. Y4eOHO-MeTOANYEeCKO0e U MH(POPMAIMOHHOE o0ecTiedeHHe TUCHMIIIMHBI
a) OCHOBHAaf JiUTepaTypa:

1. Kynpssue JILZI. Kparkuii kypc Maremaruueckoro asammza. 1.1.
HudbdepenumanbHoe W = UHTErpaibHOE  HCYHUCIEHUS  (QYHKIUHA  OJHOM
nepeMeHHou. Psanpl: YueOHuk [DaeKTpoHHBIN pecypc]: yuel. - DIeKTpoH. JaH. -
Mockaa: dU3MaTIHNT, 2015. - 444 C. [Pexxum JOCTyTA:
URL.: https://e.lanbook.com/book/71994 - 3ari. ¢ skpaHa.
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JAOMOJTHUTEJIbHAS JIUTEpATypa:

1. Tluckyno H. C. duddepeHunanbHoe W HUHTETpajibHOE HWCUYUCICHUS IS
BTY30B. B 2-x Tomax. M.: Uurerpan - [Ipecc, 2009. 180 3k3.

2. 3yokoB B.T'., JIsxoBckuit B.A., Mapteinenko A.W., Munocues B.b., [Tymkaps
E.A. Kypc maTtemaTuku AJi1 TEXHHUYECKHX BBICIIUX Y4e€OHBIX 3aBeleHUU. M.:
MI'Y, 2012. 400 »x3. https://e.lanbook.com/

3. Munocue B.b., Mapteinenko A.W., Jlsxosckuii B.A., 3y6koB B.I'. Kypc
BBICIIIEH MaTeMaTUKH: Y4eOHoe mocoome. Yacte 1.M.: MI'TMY, 2007; Yactb
2.M.. MINY, 2007. Yacts 3. M.:. MINWY, 2011. 400 »sxk3.
https://e.lanbook.com/

4. Tlucemennsiit J[. T. Koncnekr nekuuii mo BeICIICH MaTeMaTuke, 12-oe u3a. M.:
Aiipuc-Ilpecc, 2013.

5. Kypc nexuuii mo JvuHeWHON anredpe W aHAIUTUYECKOM TeoMeTpuu: ydeOHOe
nocobue. // Kynpssues b.}O., Marsm B.U., [Tokazeer B.B., Uepkecona I'.B..
M.: MI'TY «MAMN»», 20009.
http://lib.mami.ru/lib/content/elektronnyy-katalog. DnexTpoHHbIi pecypc.

6. Maremarnueckuii aHanu3. Teopuss mpenenoB u  auddepeHnnanbHoe
UCYHUCJIEHUE: OCHOBHBIE IMIOJOKEHUS TEOPUU, METOAMYECKHE YKa3aHusi U
BapHaHThl pacyeTHO-Tpaduueckux padot // bonynoB M.A., bopoguna C.U.,
KoporkoBa H.H., Tkauenko O.MA. M.: MITY «MAMMN», 2009.
http://lib.mami.ru/lib/content/elektronnyy-katalog. DmekTponHsIit pecypc.

B) IPOrpamMMHoOe odecrieuyeHre U HHTEPHET-PecypcChl:

[IporpamMmmHoOe oOecrieueHre He TPETYCMOTPEHO.

NuTepHeT-pecypchl  BKIHOYAIOT  y4eOHO-METOJUYECKHE  MaTephaibl B
AIIGKTPOHHOM BH7E, MNpeACTaBiIcHHBIC Ha caiite mospolytech.ru B pasmene: «Illentp
MaTeMaThdeckoro oopaszoBanus» (http://mospolytech.ru/index.php?id=4486);

BapuaHTbl KOHTPOJIBHBIX 3aJaHUM MO JUCHUIUIMHE MPEIACTABICHBI HA CaWTaXx:
http://i-exam.ru, http:// fepo.ru

[Tone3nple  ydueOHO-MeTOmMUECKHE U HMHGOPMAIMOHHBIE  MaTepHaIbI
MpEACTaBJICHbl Ha CalTax:

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

[lepeuenp  pecypcoB  mMHGOPMAIMOHHO-TEICKOMMYHUKAITMOHHOM  CETH
«HTEpHET» NJIs1 OCBOEHHUS JTUCIUTLINHBL:
www. matematikalegko.ru>studentu, www.i-exam.ru.

HNuTepHeT-pecypcnl BKJIIOYAIOT y4eOHO-METOINICCKHEC MaTepUabl,
MIPE/ICTABIICHHBIE HA CalTe ANEKTPOHHO-OMOIMoTeuHOM crctembl M3narenscTBa Jlanb
(https://e.lanbook.com/).
http://function-x.ru/tests _higher math.html Tects! o BeICIIEH MaTeMaTHKE.

8. MaTepHaﬂbHO-TeXHH‘leCKOC odecrneyeHue AUCHUITIJIMHBI

MarepuanbHo — TeXxHUYecKasi 0a3a yHUBEpCHUTETa O0ECleUrnBaEeT MPOBEACHUE BCEX
BUJIOB 3aHATUM, TMPEIYCMOTPEHHBIX YYEOHBIM IUIAHOM H  COOTBETCTBYET
JNEUCTBYIOIIUM CAHUTAPHBIM U MPOTUBOIIOKAPHBIM ITPABUIIAM U HOPMAM.
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Kadenpa «Marematuka» He pacrnojaraer COOCTBEHHBIM ayJIUTOPHBIM (HOHIOM
Y UCIOJIb3YeT YUYeOHbIC Ay JUTOPUH U3 00IIero (POoH1a YHUBEPCUTETA.
Jlist mpoBeieHUs y4eOHBIX 3aHATHI UCTIOAb3YIOTCS
- JIEKLMOHHBIE AYJUTOPUU U ayIUTOPHUH JJIs MPOBEACHUS MPAKTUUECKUX 3aHATUH, B
TOM YHCJIE, OCHAIICHHbIE MYJIbTUMEAUNHBIM OOOpYAOBAHHEM MJii NPOBEICHUS
ayJIMTOPHBIX 3aHATUHN (IPOEKTOP, HOYTOYK, MUKPO(OH U T.1.);
- g paboThl CO CNEUMATM3UPOBAHHBIM NPOrPAMMHBIM O0ECIIEUEHHUEM BO BpEMs
MHTEPAKTUBHBIX MPAKTUYECKUX 3aHATUM HMEIOTCS KOMIBIOTEPHBIE KJIACChI
YHUBEPCHUTETA.

9. MeToan4yecKkue peKOMEHIALMHU /Il CAMOCTOATEILHOI padoThI CTYAEHTOB
Pa3zjnesn: 3jieMeHTHI JIMHEHHOH aJIredpsol

Matpuubl u onpenenurtenau. lIpexnae Bcero, CTyASHT JOKEH MOHATH, YTO
MaTpuiia — 9T0 Tabiuia yucen (mpuueM dSTa TaOJHIla MOXKET MMETh OJWHAKOBOE
YHUCJIO CTPOK U CTOJOIIOB, 2 MOXKET OBITh M MPSMOYTOJIBHON), a ONpeaeTUuTelb- 3TO
YUCJIO, 3alUChIBAEMOE B BHUJE KBAJAPATHOW TAONHIBI, TO €CTh OIPEACIUTEIIH
CYIIECTBYIOT TOJIbKO Yy KBQIPATHBIX MATPHIL.

Cnenyer oOpatutb ocob0€ BHMMaHUWE Ha  OMNEpalUil0  YMHOXKECHHS
NPSAMOYTOJIBHBIX MATPUIl M TOHATh, KAKUM TMIOJy4aeTcs TMOPSAOK MaTPHIbl —
npousBeneHus. OCOOEHHOCTh MAaTPHUIl TAKKE€ COCTOMT B TOM, YTO IPOHU3BEICHUE
MaTpHIl HE MEePEeCTaHOBOYHO, TO €CTh AB =z BA.Creayer 00s3aTeIbHO YOSTUTHCS B
3TOM, PEIINB COOTBETCTBYIOIINE 3aJaUH.

Baxubim  sBisieTcss moHaTtue oOpatHoM MmaTpuinbl. Hamo 3HaTh ycioBue
CYLIECTBOBAHMUS OOpAaTHOM MaTpUIlbl W alIroput™m ee mnoctpoeHus. [locrme ee
BBIUMCIICHUS 11€J1IeCO00pa3HO JIeNaTh MPOBEPKY MPABUILHOCTU PEIICHUS, BBHIMOJIHUB
OIepaIuo yMHOKEHUSS A A= E (I0/KHA HOJTYYUTHCS €IMHUYHAS MaTPHIIA)

[Ipy wu3yyeHuu omnpenenuTesned Haa0 YETKO YCBOUTh MOHATHS MHUHOPA,
anredpandecKkoro JOMOJHEHHs, 3HATh MHOTOYHCIIEHHBIE CBOWCTBA OIpPEICIUTEIS.
JIisi OCBOEGHMSI TEXHHKM BBIYMCIICHHUS OIpeAeNuTeNeil 1erecooopa3Ho, BbIOpaB
MIPOU3BOJIbHBINA OMPENEIIUTEINb BBILIE TPETHETO MOPSAJKA, PACKPBITh €T0 Pa3TUYHBIMU
croco0amMu, TPUMEHSS Pa3IoKeHHE W MO CTpokaM W 1o cronbmam. OOpartute
BHUMAaHHE, KaKUe CTPOKHU (CTOJIOIBI) MPEATIOYTHUTEIbHEE BHIOMPATH JJI PACKPBITHS
OTpEeNeNUTeNsA, YTOOBl YyNPOCTUTH ero BeruuciaeHue. OcobeHHO A(DPEKTHBHO
BBIYHCIICHUE OMNpPENETUTENe C TMOMOIIBI0 AJIEMEHTAPHBIX MpeoOpa3OBaHMA,
MPUBOSILIUX €r0 K TPEYrOJIbHOMY BUY.

[Ipy u3yyeHUH pemieHUH CUCTEM JMHEHWHBIX aNreOpanvyecKux YypaBHEHUU
(CJIAY) oOpatuTe BHMMaHHE, MPEXKJE BCEro, Ha TMOHSATHE PEIICHHUS CHUCTEMbI U
YCJIOBUS CYIIECTBOBAHMS PEIICHUN B 3aBUCUMOCTH OT COOTHOILIEHHUS MEX1Yy PaHTOM
MaTpUlbl, PAHTOM PACUIMPEHHON MAaTPHUIbl CUCTEMbI M YHUCIOM HEU3BECTHBIX H
ypaBHeHuil. OOpaTuTe BHUMaHUE Ha ycioBusi npumeHeHus Gopmyn Kpamepa u
MeTtoga oOpaTtHOM Marpuubl. BHuMarenbHO pa3zOepure NOpUMEpPHl PEIICHUs
MPOU3BOJIBHBIX CHUCTEM JIMHEHHBIX anreOpanueckux ypaBHeHUU Merojom [aycca
(BBemeHHUEe 0A3MCHBIX M CBOOOIHBIX IEPEMEHHBIX).

Pa3zgen: JiaeMeHThI BEKTOPHOM aJredpsbl
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[Ipu u3ydyeHnn JaHHOM TeMbl 0OpaTUTE BHUMAaHUE HA JIMHEHWHBIE Ollepaluy Haj
BEKTOpaMH, Ha TMOHATUSA JIMHEMHOW HE3aBUCUMOCTH W JIMHEWHOM 3aBUCUMOCTH
BEKTOpPOB, Ha (yHIaMEHTaJbHOE MOHATHE Oa3uca BEKTOPHOIO MPOCTPaHCTBA (U
OPTOHOPMUPOBAHHOTO 0a3uca), Ha Pa3I0KEHUE BEKTOpa Mo 0a3ucy.

HeoOxonumo 3HaTh ompeneneHue, TeOMETPUYECKHE CBOMCTBA CKAJISIPHOTO,
BEKTOPHOT'O U CMEIIIAHHOTO MPOU3BEACHUSI BEKTOPOB, (DOPMYJIbI JIJIsi UX BHIYUCICHUS
B BEKTOPHOM M B KoopauHaTHOU ¢opme. OOs3aTenbHO 3HATh U YMETh MPOBEPATH
YCIIOBUs OPTOIOHAJIBHOCTH, KOJUIMHEAPHOCTU U KOMILIAHAPHOCTU BEKTOPOB.

Pa3nen: 3j1eMeHThI MAaTEeMATHYECKOI0 aHAJIN3a

[Ipu wu3ydyenun auddepeHIuanbHOr0  UCUYUCIEHUS  (QYHKIMH  OJHOM
nepeMeHHoW o0paTuTe BHUMaHUE Ha MOHATHE Mpejaesia GYHKUHUUA B TOUYKE U METOJbI
ero BeluncieHus. [Ipenen — 0qHO U3 OCHOBHBIX MOHATUA MAaTEMAaTUYECKOTO aHAJIU3A.
[Ipu BeIUMCIEHUU TpenenoB (YHKUMUUA HAN0, MPEXKIE BCEro, BBIICHUTH XapakTep

0 o » o
HEOIIPEIETIEHHOCTU (6,—,0-00,00—00,1 . UtoObl OBNaNEeTh TEXHUKOW  pelICHUS
0.0]

3a]1a4 Ha BBIYHMCIICHUE TIPEJICIIOB, HAJO 3HAThH J[BA 3aMEUATEIBHBIX Mpeiena, Ta0Iuiry
OKBHBAJICHTHBIX OCCKOHEYHO MaJIbIX, NpaBwiIo JlomuTans, pa3IndHbIC PUEMBI
PacCKpBITHS HEONPEACICHHOCTEH B 3aBHCUMOCTH OT BHJAa (DYHKIMM W PEIIUTH
J0CTATOYHO OOJIBIIOE KOJIMYESCTBO 3a/1ad.

[Ipy wu3ydyeHUH TEM, TOCBSIICHHBIX MPOU3BOJHON © nuddepeHmanry
(GYHKIIMU, HAJIO OCMBICTUTh UX T€OMETPUUECKUN CMBICI, TOHUMATh PAa3IHunue MEXY
HUMHU (muddepeHman - 3TO TJaBHAs JUHEHHAs YacTh MpUpalieHus (QyHKIHH).
TBepno 3HaTh (Kak TabnuIly yMHOKEHHS) HOpMyIIbl TudPepeHIMpOBaHNs OCHOBHBIX
AJIEMEHTApHBIX (QYHKIUMA u TpaBwia auddepeHupoBanus (Bce, KOHEYHO, HO
0COOCHHO TMpaBwiIo AUGPEepeHITUPOBAHUS CIIOKHON () YHKITUN).

OO6paTuTe BHUMaHHE Tak)ke Ha ocoOeHHOCTH nuddhepeHIpoBaHus (yHKIIHM,
3aJlaHHBIX B HESBHOW (hopMme, MapaMeTpUYecKd, Ha MpHUEM Jiorapudmuaeckoro
nudepeHITupoBaHUs.

Crnenyer 4eTKO 3HaTh M YMETh MPUMEHSTH aJTOPUTM HCCIEIOBaHUS (QYHKIIUN
U TIOCTpOeHUsl TpauKOB: OIpEAeNieHHe TOYEK pa3phiBa (M HMX KIacCU(HKAIHUIO),
acUMMTOT rpaduka (BepTUKAIBbHON, HAKJIOHHOW, TOPU3OHTAIBHOM), HEOOXOAUMBIE U
JIOCTaTOYHBIC YCJIOBHSI MOHOTOHHOCTH (YHKIIMH, CYIIECTBOBAHUS JIOKAJILHOTO
AKCTPEMYyMa, MPOMEKYTKOB BBIITYKIOCTH M BOTHYTOCTH (DYHKIIMHM M TOYEK Meperunoa.

Pasznea: HHTETPAJbHOC HCIHUCICHHE

B wuHTerpanbHOM HCYUCIEHUM pellaeTcs 3aaada, oOpaTHOM To#l, KoTopas
paccmaTpuBasiach B AU(GEepPEeHIIMATHPHOM HCUYUCICHUH: HEOOXOIMMO HAWTH IS
naHHOM pyHKIMKM f(X) Takyro QyHKIMIO, TPOU3BOAHAS OT KOTOPOH Oblia OBl paBHA
3agaHHON. VHTerpupoBanue PyHKIUNA — JOCTATOYHO CIIOXKHBIN pa3iesn MaTeMaTUuKH,
OBJAJETh KOTOPBIM MOXHO TOJIBKO, €CIM CTYJEHT CMOXKET YJIEIHUTh JIOCTATOYHO
00JIbIIIOE BpEMS PELICHUIO 3a/1a4 UHTETrPAIbHOTO UCYUCIICHUS, .

Hano tBepno 3HaTh TaOnuIly HMHTETPajoB OT OCHOBHBIX 3JEMEHTAPHBIX
(yHKIMIA, OCHOBHBIE  METOJbI  HMHTCTPUPOBaHHA  (3aMEHA  MEPEMEHHOM,
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MHTETPUPOBAHUE I10 YaCTAM, IIPUEMBI BBIYMCIEHUS MHTETPAIOB OT PAlMOHAJIBHBIX
Opo0Oel, OT pa3HOTo TUIIA TPUTOHOMETPUUECKUX (PYHKIIUM).

Hano ocMmbIcnuTh €IMHCTBO MOAX0A K IIOCTPOCHUIO ONIPEAEICHHBIX, KPDAaTHBIX,
KPUBOJIMHEWHBIX, IIOBEPXHOCTHBIX MHTErpajioB — IIOCTPOCHUE HEKOTOPOU
VHTETPAIIBHON CYMMBI U IPEACIIBHBIN NIEPEXOLI.

3HaThb TEOMETPUYECKHH CMBICI M OCHOBHYIO (OpMylly BBbIUHUCICHUS
ompeieNIeHHbIX UHTErpalioB — dhopmyny Heiorona — JleitOHuIa, reoMeTpuyeckue u
duznueckre NPUIOKEHUS ONPEEICHHBIX U KPATHBIX MHTErPajoB, YMETh HAXOAUTh
IJIOMWAAb IMJIOCKOW (DUTYyphl, JUIMHY KPUBOW, O0BEM M IUIOUIAAb MOBEPXHOCTH TEIN
BpAILCHUS.

10. MeTtoauueckune PEKOMEHIAUN IJIA IIPEroaaBaTe]isd

[Ipexxme Bcero, cieayeT oOpaTUTh BHHUMAaHHE CTYACHTOB Ha TO, 4YTO
NPAKTHYECKH BECh M3yYaeMbIii UMK MaTepHasl He TpeOyeT KaKoH-Tu00 CIeIuaibHON
(TOTIOJTHUTETLHOM) TOATOTOBKA W BIIOJIHE MOXET OBITh YCIICITHO H3Yy4YeH, CCIIH
CTYJICHTBI OYAyT TOCEATh 3aHATHSA, CBOCBPEMEHHO BBITIOJIHATH JOMAIIIHUC 3aaHuUs
M TI0JIb30BaThCs (TIPM HEOOXOJUMOCTH)  CHUCTEMOM IUTAHOBBIX KOHCYJIbTAIlUH B
TEUYEHHUE CEeMecTpa. Bomenmue B Kypc MareMaTHKH pasleibl  SBISIOTCS
KJIACCUYCCKUMU, B TO YK€ BPEMs OHHU MPAKTHUYCCKH OPUCHTHUPOBAHBI, TAK KaK MMCIOT
IIUPOKOE PACHpPOCTpaHEHUE JUIsi PEIICHHS pa3HOro poja 3ajgad BHYTPU CaMou
MaTeMaTUKH W TPUKIAIHBIX 3a1ad. MIX ocBOEHHE TOMOXKET CTyIEHTaM JIOTHYECKH
BEPHO, apTyYMEHTHPOBAHO M SICHO CTPOUTHh YCTHYIO M NMHUCHMEHHYIO pPedb, YCIICITHO
NPUMEHSATh HAaKOIUICHHBIC 3HAHUS B IPO(ECCHOHAIBHON eATETHhHOCTH.

Heo6xoammo ¢ camoro Hadalna 3aHsITHI pEeKOMEHIOBATh CTYIEHTaM OCHOBHYIO
U JIOTIOJHHUTEIBHYIO JIUTEPaTypy, a B KOHIIE CEMEeCTpa JaTh CIMCOK BOIPOCOB JIJIs
TIOJITOTOBKH K DK3aMECHY.

Ha  mepBoM  3aHATHM TO0  JOUCHUIUIMHE  CIEAYyeT  00S3aTeNbHO
NPOUH(POPMUPOBATE CTYIEHTOB O BHIE U (POpME NMPOMEKYTOUYHOW ATTECTAIMH II0
IUCIHMIUIMHE, CpPOKax ¢&e¢ TMPOBENEHUs, YCJIOBUAX JIOMyCcKa K TPOMEKYTOUHOU
aTTeCTaIly, MPUMEHIEMBIX BUIaX MPOMEKYTOUYHOTO KOHTPOJIS.

CooOpaxeHuss 1 peKOMEHAAINU, IPUBEACHHBIE B . 9 pabouell mporpamMMmsl
JUISL CTYJEHTOB, JOJDKHBI OBITh YETKO C(HOPMYITHUPOBAHBI U M3J0KEHBI HWMEHHO
MpernojaBaTeieM Ha JICKIUAX, MPAKTHUYECKUX 3aHITUSX U KOHCYIbTAIUSIX.

WznokeHre  TEOPETHYECKOTO  MaTephana  JIOJDKHO  COMPOBOXKIATHCS
WUTIOCTPATUBHBIMUA TIPUMEpPaMH, TIIATEIbHO OTOOpAaHHBIMHM TIPETOJaBaTeleM Tak,
9TOOBI TEXHUYECKUE TPYIHOCTH U BHIKJIAJKU MPU PEUICHUU 3a7a9d HE OTBJICKAIU OT
TJIABHOTO: OCMBICIICHUSI HWJEW U CYTH TNPUMEHsSEeMbIX MeToqoB. Ciemyer Bcerma
YKa3bIBaTh MPUMEPHI MPAKTHUYECKOTO MPUMEHEHUS PACCMOTPEHHBIX Ha 3aHATHIX
ypaBHEHHUH U (OPMYIL.

[IpakTrueckue 3aHATHS JOJKHBI OBITH OPTaHW30BAHBI MPEIOIaBATEIeM TaKUM
o0pa3oM, 4TOOBI OCTaBajoOCh BpeMsl Ha TEPUOJMYECKOE BBITIOJIHEHHE CTYJEHTaAMU
HEOOJIBITION CaMOCTOSITEIFHOW pabOThl B AyAWTOPUHM I TPOBEPKUA YCBOCHUS
U3JI0)KEHHOTO MaTepuaa.
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[IpenomaBatens, BEAYIIHN MPAKTUYCCKUE 3aHITHS, TOJKEH COTJIACOBBLIBATH
y4e0HO — TEMaTUYECKUN TUTaH 3aHATHIA C JICKTOPOM, HCIIOIb30BaTh CAMHYIO CUCTEMY
0003HAUYEHHH.

[IpenonmaBarento crmeayer ag0OMBATHCS CHCTEMATHYCCKON  HETPEPBIBHOM
paboThI CTYJICHTOB B TCUCHHUE CEMECTPa, HEOOXOMMO BBISBIISATh CHIBHBIX CTYJICHTOB
W TIPUBJICKATh MX K HAy4YHOH paboTe, K Yy4aCTHIO B PA3HOTO PoJia OJMMIIHAAAX U
KOHKYpCax.

CTyaeHT [OJDKEH OIIyIIaTh 3aWHTEPECOBAHHOCTH  MpENojaBaTeNis B
JTOCTIKEHUH KOHEYHOTO PE3yJIbTaTa: B NMPHUOOPETCHUH OOYYAIONTUMUCS TPOYHBIX
3HAHWA, YMCHHW W BIIQJICHUS HAKOIUICHHOW WH(GOpMAIMEH s PEIICHHs 3ajad B
po(eCCHOHATBLHOM eI TeTLHOCTH.
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CTpyKTypa U coaep:KaHue IMCHUILVIMHBI « BbICIIas MaTeMaTHKA

[Ipoduib «IlepcnieKTUBHBIE MATEPHAIBI U TEXHOJIOT MU

10 HANIPABJIEHUIO MOATOTOBKH
22.03.01 «MartepuasioBeieHHE U TEXHOJOTUH MATEPHAT OB

[Ipodune moaroToBKU

(bakanagp)
Ounas gopma oOydeHUs
2022 — 2023 ron HaGopa

Ilpunooicenue 1

Buasbi yueOHoii padoTsl,
= . Dopmbl
S | x & BKIIOYAN CAMOCTOATEILHYIO Buabl camocTosiTeIbHOM padoThI aTTeCTa
S | 3 3! patGoTy CTY/AeHTOB, CTy1€HTOB
Pasznen = = 9 197071
= E = U TPYAOEMKOCTh B yacax
n/n S & CP | KC
J | II/C | JIa6 C P K.P. | K.II. | PT'P | Pedepar | K/p | D 3
IlepBblii cemecTp
BBenenmue. Pazgen 1. DJIeMEeHTHhI
JIMHEHOi aJredpsbl .
Martpuirel u onpenenutenn. Onepanuu Haja
MaTpHUIIAMHU. TpancnonnpoBaHHas
1.1 pan P po 1 1 2 3 +
Matpuna. Omnpenenurend, UX CBOWCTBA U
BBIYUCIICHUSI.
Buvioaua 3adanuit PI'P No 1 no aunenunoi
U_6CKHIOPHOU anzedpe
OOpatHas wMaTpunia ©  ajiropuT™M  ee
BbIuncneHus. Panr marpunpl. [TpuBenenue
MaTpuibl K MaroHAIbHOM WIH
1.2 Pt A Y 1| 2] 2 |2 3
TpamenuueBUJAHOMY  BUAY.  MaTpuyHas
dopMa  3amEcH  CHUCTEMBI  JTUHEHHBIX
anredpanvecknx ypaBHEHUH.




1.3

Pemrenne cucreM JIMHEWHBIX YpaBHEHUU
MerogoM Kpamepa, wmerogoMm oOpaTHOI
MaTpulbl, MeTonoM [aycca.

14

Teopema Kponekepa — Kanemnu. Pemenne
IMPOU3BOJIBHBIX CUCTCM JIMHENHBIX
ypaBHEeHU MeTosioM ["aycca. OnHOpOIHBIE
CUCTEMBbI JIMHEHHBIX aJIreOpandeckux
YpaBHEHUU

1.5

Pa3nes 2. DiieMeHTHI BEeKTOPHOM
aareopsbl.

JIunelHbIe onepanuy HaJl BEKTOpaMu, UX
cBoiicTBa. JInHelHas 3aBUCUMOCTh U
HE3aBHCUMOCTh BeKTOpoB. ba3uc cucrembl
BEKTOpOB. PaznokeHue BekTOpa 1o
Oazucy.

CkansipHO€, BEKTOPHOE U CMEIIAHHOE
MIPOU3BEICHUS BEKTOPOB, UX CBOMCTBA.
CamocrositeqbHas padora Nel Ha
ceMHHape

1.6

Paznen 4. DiaeMeHTHI MATEMAaTHYECKOT 0
aHaJIM3a.

UucnoBas mnocienoBaTenbHOCTh. [Ipenen
YUCJIOBOM TMOCIEAOBATEIbHOCTH M €ro
cBorictBa. DyHkmus. I[lpemen ¢yHKIUM.
OcHoOBHBIE TEOPEMBI O Mpezenax QyHKIHUH.
IlepBpiit ®  BTOpOW  3ameyaTesbHbBIC
npenensl. CpaBHeHHE OECKOHEYHO MaJbIX
1 OECKOHEYHO OOJIBIIIMX BEJITUYHH.

Boigaya 3aganuii  PTP Ne 2 1o
MATEMATHYECKOMY AHAJIU3Y.

1.7

CpaBHeHue  OECKOHEYHO  MallbIX |
0eCKOHEUHO 00IBIINX BEJIMYMH.
OKBUBaJCHTHbIE  OECKOHEYHO  Mallble
BEITUYHHBI. PackpeiTre
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HEOIIPEACICHHOCTEN PA3JIMYHOIO TUIIA

1.8

HenpepbiBHOCTS (GYyHKIMI B TOYKE M HA
npoMexxyTke, Toduku paspbiBa (pyHKIHH,
ux Kmaccudukanysa. ACHMITOTHI rpaduka
¢byHKIUH, uX  KIaccUpUKaIHs U
HaXO0XJICHHE.

1.9

[MpomsBomnas dynkuu. ['eomeTpuueckuii
U MEXaHWYECKUH CMBICH MPOU3BOJHOM.
[IpaBuia ¢ depeHInpOBaHU u
(GbopMynbl  BBIYMCICHUS  MPOU3BOJIHBIX.
Tabnuma MIPOU3BOIHBIX OCHOBHBIX
AJIEMEHTapHBIX (PYHKIUH.

1.10

Borunicnenue  mpou3BOOHBIX  (DyHKIMIA,
3aJJaHHBIX Pa3IMYHBIM 00Pa3OM.
Huddepenunan. [IpousBoHbIE u
muddepeHnranbl  BBICIIUX — MOPSAIKOB.
ITpuGnnxKeHHbIe BBIYMCICHHUS C MOMOILBIO
muddepeHnuanos.

10

1.11

PackpeiTue HEOIpPEIETIEHHOCTEN
paznuyHoro Ttuna. IlpaBwino Jlomurans.
®opmyna  Teiopa. Paznoxenus
OCHOBHBIX 3JIEMEHTApHBIX (DYHKIUN 110
dbopmyne Maknopena. [IpubnmwkeHHbIC
BBIYHMCICHUS C TOMOIIBIO  (DOPMYIIBI
Telnopa.

11

1.12

OcHoBHBIE TeopeMbl U HEepeHIINATBHOTO
UCUYUCICHUS. MOHOTOHHOCTh (YHKINUH,
IKCTPEMYMBI. Heo6xoaumere u
JIOCTaTOYHbIE  YCIOBHS MOHOTOHHOCTH,
JOKalbHOTO 3KcTpemMyMma. MccienoBanue
BBIMYKJIOCTH Tpaduka ¢(yHKuuu. Touku
neperu0a rpaduxa QyHKIHH.

12

1.13

OOmiast cxema HccileqOBaHUsA (QYHKIUH U
noctpoeHust ee rpaduxa. CpoiicTBa

13
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(GyHKUIMH, HENpPephIBHBIX Ha OTpE3Ke.
Haubosibiiee u HavMeHbIIEE 3HAYCHUS
(GyHKIMU Ha OTpE3Ke.

CamocrositesibHast paGora Ne 2 Ha
ceMUHAape

1.14

Pazjnen 5. UnTerpanbHoe ucHYucIeHHE
[TepBooOpasuas. HeomnpeneneHusiii
UHTerpal U ero cBoiictBa. Tabmuna
MHTErpajioB OT OCHOBHBIX 3J€MEHTApHBIX
¢byHkuil.  Meros  HENoCpeICTBEHHOTO
WHTETPUPOBAHUSI.

Beiiaua 3aganmii PP Ne 3 mo
HHTErpaJbHOMY HCYHMCICHHUIO

14

1.15

HNHTerpupoBanre ¢ TOMOIIBIO 3aMEHBI
IIEpEMEHHON. MeTol MHTErpupoBaHus IO
YacTsIM.

15

1.16

HNHTerpupoBanune pamuoHAIBHBIX ApOOei,
WHTErpUpOBaHUE TPUTOHOMETPUUYECKUX

byHKINN

16

1.17

3ajaud, TNPUBOAAIIME K  TOHITHIO
OTpEIENICHHOr0  HMHTerpaiga.  YCJIOBHS
uHterpupyemoctu.  CBoiicTBa  ompene-
neHHoro uHrerpana. @opmyna HeroTona-
JleitOnumna.

17

1.18

[TpunoxeHus omnpeneNeHHOro HHTerpaia B
TCOMETPUM M MEXaHHWKE (BBIYMCICHHE
IUIOIMIAJeH  TUIOCKUX  (QUryp, JUIAHBI
KpUBOW, 00BEMOB). HecoOcTBeHHbIE
WHTETpajibl MIEPBOTO U BTOPOTO poJa, UX
CBOMCTBA

CamocrositesibHast  pabora Ne3 Ha
ceMHUHape

18

d)Othl ammecmauuu

19-
21
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Bcero yacoB nmo 1ucuunJnHe
B IIEPBOM CEMECTPE

36

18

54

PI'P

caMm.
pao.
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[Tpunoxxenue 1

MUHUCTEPCTBO HAYKMU U BBLICIIIET'O OBPA3SOBAHUS
POCCHUINCKOU ®EJEPAITUN
®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE ABTOHOMHOE
OBPA3OBATEJIBHOE YUYPEX/JIEHUE BBICILIETO OFPASOBAHNS
«MOCKOBCKHU NOJJUTEXHUYECKUUN YHUBEPCUTET»

(MOCKOBCKHUH IMOJIUTEX)

Hanpasnenune noarorosku 22.03.01
MATEPUAJIOBEJAEHUE U TEXHOJIOI'MU MATEPUAJIOB
[Ipodunb moaroToBKH
«IlepcnekTHBHBIE MATEPHAJIBI M TEXHOJIOTHN»

dopma oOyueHus: OUHAas

Kadenpa «MaremaTukay

®OH]]
OIIEHOYHBIX CPE/ICTB

MO JWCHUTIINHE

Broiciiasg MmareMaTnka

Cocras: 1. [lacniopT ¢oHIa OLIEHOYHBIX CPEICTB
2. OnucaHue OLEHOYHBIX CPEICTB:
- KoMIu1eKkThI 3aJaHNi 1VISI KOHTPOJILHBIX PadoT.
- KoMIu1eKT BONPOCOB.
- KoMmiekT 3aganuii 1Jisl BHINOJTHEeHUS
pacueTHo-rpadpuueckux pador

CocTaBuTeNan:
K.}.-m.H., mom. E.A. Koran,

Mockaa, 2022 rox



MOKA3ATEJb YPOBHA COOPMUPOBAHHOCTHU KOMIIETEHIIUI

Tabnura 1

«BbIcHIasg MaTeMaTHKA»

®I'OC BO 22.03.01 «xMaTepuajioBeieHHe U TEXHOJOTHUA MATEPHATOB»

HpO(bI/IJII) IIOATOTOBKH ((HepCHeKTI/IBHbIe MaTepuaJbl H TEXHOJOTUU»

B nporiecce ocBOeHUs JAHHOH JTUCIUTUIMHBI CTYACHT (GOPMHUPYET U AEMOHCTPHUPYET CICTYIONINE KOMIETEHINH:

KOMIIETEHIIMHN IlepeyeHb KOMIIOHEHTOB TexHoJsiorus dopma CreneHu ypoBHeii 0CBOeHHA
HHIEKC | @OPMYJIUPOBKA (opMHupoOBaHMSA | OLIEHOYHOIO0 | KOMIETEHLHUMI
KOMIIeTeHI Ui cpeacrpa**
YK-1 Crniocoben 3HaTh: JeKus, YO Bba3oBblii ypoBeHb
OCYILIECTBIISITh IOUCK, | MPUHIUIBI cOOpa, 0TOOpa U camocrostenbHass | PI'P -BJIaJIe€T HaBbIKaMH PabOTHI C
KpUTHYECKHM aHanu3 | o06o0mienust nHdopmannu; pabora, OCHOBHBIMH MOHSATUSMHU U METO/IaMHU B
U CHHTE3 yMeThb: CEMUHAPCKHE pamMKax JTUCIUIUINHBI;
uH(popmanuy, COOTHOCHTB Pa3HOPO/IHbIE 3aHATUSA
MPUMEHSITh SIBJIEHUSI U CUCTEMAaTU3UPOBAaTh IToBbIlIEHHBIH YPOBEHb
CHUCTEMHBIN MOJXO0 UX B paMKax MU30paHHBIX BUIOB -CBOOOIHO BJIaZIEE€T U3yYEHHBIMU
JUIS PEILICHUS npodeccuoHaIbHON MaTEMaTUYECKUMH METOIaMH,
IIOCTABJICHHBIX 33Ja4 | JEATENbHOCTH CIIOCOOCH X TBOPYECKH IIPUMEHUTH K
BJIAJAETh. 3aga4aM IOBBIIICHHOU CJIIOKHOCTHU
MpUHIMIIaMHA cOopa, oTOopa u
0000611eHNs HHMOPMAITUH.
OIIK—-1 | Cnoco6HOCTBIO 3HATH: JEKLIHS, YO Ba3oBblii ypoBeHb
pelars 3a1a4u OCHOBOIIOJIAT AIOLIHE camocrostenbHas | PI'P -BJIaJIeeT HaBbIKaMU pabOThI C
Ipo(eCCUOHAIBHOW | TEOpETUYECKUe MOJIOXKEHHUs, | paboTa, KP OCHOBHBIMH IOHATUSAMHU U METOJAMM B
JESITEILHOCTH, IIPEyCMOTPEHHBIE TPOIPAMMOM | CEMUHAPCKUE bx3 paMKax JUCLUIUINHBI;
IIPUMEHSIS] METObI JUCLIUTUINHBL 3aHATHS
MOJEIUPOBAHUS, yMeTh: IToBbIICHHBIH YPOBEHB
MaTeMaTH4eCKOro pearh CTaH/apTHbIE -CBOOOIHO BJIaJIeeT U3y4EHHBIMU
aHaJIn3a, npodeccuoHaIbHbIE 3a/aud  C MaTEMaTUYECKUMH METOIaMH,
C€CTCCTBCHHOHAYYHBIC IMPUMCHCHUCM CITOCOOEH UX TBOPYCCKH NPUMCHUTD K
U OOIEMH)KEHEPHBIE | €CTECTBEHHOHAYYHBIX U 3a/1a4aM MOBBIILICHHON CIIOKHOCTH
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3HaHUuA

00IIenHKEHEPHBIX 3HaHUH,
METOJIOB MaTeMaTHYECKOTO
aHaJM3a ¥ MOJICTIMPOBAHUS
BJIaJI€Th:

METOIaMH MaTeMaTHIECKOTO
aHaM3a M MOJCITUPOBAHUS IS
3¢ (dEKTUBHOTO pelIeHHs 3a71a9 B
chepe npodeccHOHATBHO N
JIeSITEITbHOCTH

OIIK-4

Croco6HOCThIO
MTPOBOIUTH
U3MEpEHUS U
HaOmoAeHs B cepe
npodeccCuoHaATBHOM
NESITEITLHOCTH,
oOpabaTsIBaTh 1
MIPEJICTaBIIATh
AKCTIEPUMEHTAIBHBIC
TaHHBIC

3HATh:
OCHOBBI MaTeMaTHIECKOTO
aHaJmu3a, B o0BeMe,
MIPEAYCMOTPEHHOM TIPOTrpaMMOM
JUCTIUTUTAHBI

yMeTh:

MIPUMCHSTh METOJIbI
MaTeMaTUYeCKOTO aHaliu3a IS
MMOCTaHOBKH u pelieHus
MIPUKJIAaTHBIX 3a1ad B
npodeccrnoHaNbHOM 00IacTu
BJIA/IeTh:

CIOCOOHOCTBIO coueTaTb
TEOPETUYECKHE 3HAHUA C
HAKOIUICHHBIMU MPAKTUYECKUMU
HaBbIKaMU MOCTPOCHUS
MaTeMaTHYeCKUX MoJeie s
pellieHnsT WH)XEHEPHBIX 3a/7a4 B
chepe npoheccuoHaNbHOM
JeSITEIbHOCTH

JICKIIUS,
CaMOCTOSATEbHAS
pabora,
CEMUHApPCKHE
3aHATUA

YO
PI'P
KP
b3

Ba3oBblii ypoBeHb

-BJIa/IC€T HaBBIKaMU PabOTHI C
OCHOBHBIMH MOHATHUIMH U METOJIAMH B
pamMKax JUCITUTUTHHBI,

IloBbIlIEHHBIN YPOBEHb
-CBOOOTHO BJIaJIe€T N3YYCHHBIMHU
MaTeMaTH4YeCKUMH METOJIaMH,
CITIOCOOCH WX TBOPUYECKH MPUMEHHUTH K
3agadyamM IMOBBIIICHHON CI0KHOCTHU

**- CokpartiieHust popM OLIEHOYHBIX CPEICTB CM. B npmiokenun 2 k PIL.
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HepequL OICHOYHBIX CPEACTB M0 ITNCHUIIINHE

«BpIcHIasi MATEeMATHKA»

Tabnuma 2
HaunmenoBanue IIpencraBnenue
Ne Kparkas XapakTepUCTHKA
/| OHCHOTHOTO OLIEHOYHOI'O CPE/ICTBA OLCHOTHOTO
CpeaCTBa cpeactea B ®OC
1 | KonTtponbHas CpenctBo  mpoBepkn  ymeHud | Komruiekr
(camocTosiTeNbHASL) | MPUMEHATH TOJYYCHHBbIC 3HAHUSA | KOHTPOJIBHBIX
pabora TUTSt pelIeHus 3ajay | 3aJjaHui 1o
(KP) OTIPEJICJICHHOTO TUTIA [0 TeME WM | BApUaHTam
pazzieny
2 | PacueTHo- CpenctBo  mpoBepkn  yMenuilt | Kommuekr
rpaduyeckas NPUMEHATh TOJYYCHHBbIC 3HAHUS | 3aJaHUMN TUTS
pabora o 3apaHee OTPENICICHHON | BBITIOJTHCHUS
(PT'P) METOIMKE [JI PELIeHUsA 3aJay | pacyeTHO-
WIM 3aJaHuid 10 MOJIYJII WIH | TpaduyecKon
JUCHUTUIMHE B IIEJIOM. paboThI
CpenctBo KOHTPOJIS,
OpraHM30BaHHOE KaK CIeluaIbHas
Oecena nearoruaeckoro
. paboTHMKAa ¢ oOOydJarmoIuMcs Ha
Y CTHBIN ONPOC | rempI, cBS3aHHBIE € HM3ydaeMoii Bonpocer o
3 cobeceI0BaHuE, ’ . TeMam/paszjiesiaM
(VO) JMCUMITMHOH, 1 PACCUMTAHHOE HA | )y
BBISICHEHHUE o0beMa 3HAHHM
obOydJaromerocs 1o
OTpPENICTICHHOMY pa3lienly, TeMe,
poOJieMe U T.II.
Cucrema CcTaHAAPTU3UPOBAHHBIX
Teer 3aJIaHUMH, MO3BOIAIOMAS | DOHA  TECTOBBIX
4 (T) aBTOMAaTHU3UPOBATh [poLEaypy | 3alaHuiH
U3MEPEHUSI YpPOBHS 3HAHUU U
yYMEHHUH 00y4aromerocs.
5 | bunertsl k 3aueTy CpenctBo  mWpoOBEpKWM  3HaHW, | buneTsl k 3adery.
(bx3) yYMEHHH, HABBIKOB. Moxer | [lIkana
BKJIKOYATh KOMILJIEKC | OLIEHUBAHUS u
TEOPETUYECKUX BOMPOCOB, 3ajady, | mpoleaypa
NPAKTUYECKUX 3aJIaHHil. MIPUMEHEHUSI.
[TpomexyTouHast 3auer (3) 1) yctro (V)

atrectanus (I1A)

2) nucsmenHo (I1)

O(l)OpMJIeHI/Ie H OIIHCAHHUE OLCHOYHBIX CPECIACTB




®opmMa NPOME:KYTOYHOM aTTeCTAllUM: 3a4eT.

HIkana oueHUBaHUA:

«3a4TEeHO0» - BBIMOJHEHBI BCE 00s3aTEIbHbIE YCIOBUS MOATOTOBKHU CTYJEHTa K
MPOMEKYTOUHOM  aTTecTaluu, HpedyCMOmMpPEeHHble NPOSPAMMOU  OUCYUNTUHBL.
CTyneHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHHH, HABBIKOB MPUBEICHHBIM B
Ta0NUIAX TOKa3aTelsiM, OIEPUPYET MPUOOPETCHHBIMU 3HAHUAMH, YMEHUSIMH,
HaBBIKAMU, NIPUMEHSET UX B CUTYyaLMSIX MOBBIIIEHHOW CIOXHOCTHU. [Ipn 3TOM MOTryT
OBITH JOMYIIEHbl HE3HAUWUTEJbHbIE OIIUOKH, HETOYHOCTH, 3aTPYIHECHUS TpU
AHAIMTUYECKUX OIEpaIUIX, IEPEHOCE 3HAHUN U YMEHUN HAa HOBBIE, HECTAHAAPTHBIE
CUTYyallH.

«He 3auTeHO0» - HE BBINOJHEHBI  00S3aTENIbHBIC YCIOBUS TOJATOTOBKHU
CTyJ€HTa K TMPOMEXKYTOUHOW aTTEeCTAlMH, HPeOyCMOMpPEHHble NPOSPAMMOU
oucyunaunvl, WM cTygeHT HEeMOHCTpUpPYET HEIMOJHOE€ COOTBETCTBHE 3HAHUM,
YMEHUM, HABBIKOB TIPUBEJICHHBIM B TaOJMIaX T[OKa3aTessaM, JIOMYyCKArOTCS
3HAYMTENIbHBIC OIIMOKHU, MPOSBISACTCS OTCYTCTBUE 3HAHWM, YMEHUN, HABBIKOB IIO
pAny TOKas3aresie, CTYIAEHT WCHOBITHIBAET 3HAYUTEIbHBIC 3aTPYJHEHUS IIpU
ONEPUPOBAHUY 3HAHUSIMUA U YMEHUSIMU MPU UX TIEPEHOCE HA HOBBIE CUTYAIIUHU.

KoMIuiekThI TECTOBBIX 3aJaHUH M KOHTPOJIBbHBIX pador (KP)

3apanusa 109 onenku komnerenuuu OIIK-1, OIIK-4

110 JUCIHUIIJIMHE BrIcmiast MaTeMaTHKA
(HaMMEHOBaHUE JUCIIUTUTHHBI)

1-b1ii cemecTp

1. Haiftu 3Ha4eHms MaTpuuHOro MHorowtena F (A)

f(x)=-x*+2x* —x+3,A=(_1 Oj
3 2

-2 0 8 1 -5

3 -1 7 2 4

-8 2 -6 -3 -13

11 -3 13 5 17

2. Haiiti panr MaTpuIsl TPUBEICHUEM K CTYIIEHIaTOMY BUIY

3. Beruncnute onpenenuTens NPpUBEICHUEM K CTYIIEHYAaTOMY BUIY 3 -5 3
2 7 -

4. Hatitin matpuiy, oopaTHyto maHHOW (a). Pemmmuts MaTpuaHoe ypaBHeHHE (0)
1 2 1

1 -2 2 3 5
@ 2 _75 _31 (6)(—3 4]UX=(3 1 o]

5. Pernth cucteMy ypaBHeHHH. YKa3aTh o0IIee U OJJHO YacTHOE pelieHue (a).
Pemuth cuctemMy ¢ momolbio oopaTHoit MaTpulsl U 1o popmysnam Kpamepa (6)

4x, +9X, —5%X; —8X, =5 X, +2X,+ %X, =5
(a) 13X +7X,—2X, —4x, =4 (6) 13X, —5X, +3%X; =—7
2%, +5X, + X, +3%X, =3 2X +TX, — %, =13
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1. Pacniucats pasnoskeHue BeKTopa X Io BeKTop p,q,r
r=

x={5,-12,1}, p= {1-3 O} ={1-11}, {0,-1,2}
2. KoJmmHeapHsI i BEKTOPEL P 1 (] ?
a={2,01}, b={-231}, p=2a+2b, g=3a-2b

3. Berauciuts TUIOIIA/D MapaslIenorpamMma, OCTPOCHHOTO Ha BEKTOPax aub a- YroJl MEeXy
BEKTOPAMU P | (

a=2p+q,b=p-3q, [p|=2,]d=2, a:%

1. YucnoBas nocienoBaTelbHOCTh. [Ipeaen uncnoBoil mocienoBaTelbHOCTH. beCKOHEUH 0 MaJjibie U
OECKOHEYHO 0OJIbIIME TOCIea0BaTENbHOCTH. Yuciio €.
2
Haiitu nponsBonnyto GyHKIUN Y = 75
+

3. JlaHbl BEKTOpHI & = (2; 3) , b= (1; —3) ,C = (—1; 3) . IIpu KakoM 3HAYEHUH (f BEKTOPEI

p=4a+ab, G=a+2C xomwmneapusl.

3agaHus Mo MaTaHAJIM3Y
1. Haiitu npousBoHyto Y, :

Jx

=arctg® In—— 6) y=(Vx

) y =arctg*In—— ) y=(vx)
3

B) sin(x—2y)+x—=7x r) x=e"'cost, y=e'cost

y
2. Haiitu Iim(l— L j
x>=| X arctgx

3. [IpoBecTH NOJIHOE HUCCIIEIOBAHUE U TOCTPOUTH Tpaduk f (X) =X +i
1p 1l p p 2

1. BBIYMCINTE TpEEIBL:
2mt_gnt sin3x

1L lim=——— 2 lim 3. lim (1-3x)™"
N 3n+2 +5n X_)Ol_eXZ X340 ( )
2. BbIUHCIUT NPOU3BOAHBIE:
=_COS—6X 2. y =arctg? ! +sinin2x
3sin(12x+1) 1-2x2
X+4 2

1. Iloctpouts rpaduk: y=——; y=
p papmi: y="——: Y o2
2. Haiitn npenenst:

D Iim(2—n)2—(1+n)2 2 lim Jn+2-3/8n*+3

"> (1+n)" —(2—-n)’ e In+54n

3) Iim(2n2+3j 4) Iimn(\/n2+1—n)

n—o 2n2 +1 n—o



0, x<-rx&

3. HccnenoBarh Ha HEMIPEPBIBHOCTD M BBIIOJIHHUTH YePTeXk: Y =1SiNX, —7 <X <0

7w, X=0
HHuTerpasnsl
Breruucanrtn HEOIIPEACICHHBIC HHTEI'PaJIbl
1. jL 2.[x-27dx 3. [e*cosxdx 4. JZL 5. [ xcos3xdx
2(x++/x X2 —6x+18
dx x—1 x+1 dx sin® x
6. [ ——— 7. [———dx 8. [———=dx 9. 10. dx
J.X2-|-6X+5 J.\/X+1+2 '[X2+3 j,ll_xzarcsinx J‘COSZX
Breruucanrtn OMPEeaCTCHHBIC HHTEI'PAJIbI
1 ”j63sin2 xcosxdx 2 }L 3 }(x—l)exdx 4 TL 5 ?L
"0 T0143x o 1X/7 +1In X " 1144/3x-2
2 2 -4 1y?2 V3 3 2
6. [ a7 % g X gy 97X _ax 10 [VA-xdx
“; arctgx 1(3x+5) 0o X“+1 0 1+ X2 0

Heco0cTBeHHbIE MHTETPaJIbI
1. YkaxuTe, KakOW U3 HECOOCTBEHHBIX HHTETPAJIOB SBJISIETCS CXOISMIITIMCS

[Vxdx, [xZdx, [Jx°dx.
1 1 1

o0
2. BBIYHCITUTh HHTETPAJ, YCTAHOBUTH €r0 CXOAUMOCTD HIIH PACXOJUMOCTh | i
—ol+ X

0
3. BeIYHCINTD UHTErPA, YCTAHOBUTH €r0 CXOAUMOCTD HJIH pacxoauMocTh | In xdx
1

a dx
4. BI)ILII/ICJ'II/ITB HCCO6CTBCHHBII/I I/IHTeraJ'I I—, YCTaHOBI/ITB €ro CXoanMoCThb UJIN
0

paCXOI[I/IMOCTI).
1
dx
5. BBI‘{I/ICJ'II/ITI) HCCO6CTB€HHBII/I I/IHTeraJ'I _2 , YCTaHOBI/ITB €ro CXOoAuMoOCThb UJjin
-1
paCXO,[[I/IMOCTB.

KommiexkT Bonpocos (YO)
aas ounenku komnerenuuii YK-1, OIIK-1, OIIK-4

JJUHEMHAS U BEKTOPHASI AJITEBPA

Marpuipl, TUIIBI MATPULL.

Onepanuu ¢ MaTpUilaMu, UX CBONCTBA.

YMHOKEHUE NPSIMOYTOJIBHBIX MaTPULL.

Marpuynas popma 3anucu CUCTEMBbI JIMHEHUHBIX are0pandecknx ypaBHEHHUI.
Onpenenuteny U UX CBOMCTBA.

[lonsitue onpenenutens. MUHOPBI U anredpandyeckue JOMOJIHEHHUS.

Cuctembl JMHEWHBIX anreOpavyecKux YpaBHEHHI, OCHOBHbBIC TMOHSTHUS
ONPEIEIICHHUS.

NoabkowdE
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8. IlpaBuno Kpamepa penieHus cucTeM JTMHEHHBIX YPaBHEHUH.

9. OOpatHass MaTpulla M €€ BBIYUCICHHE. YCIOBHE CYLIECTBOBAHUA OOpPAaTHOMN
MaTpHUIIbL.

10. Pemienne cucteM JHMHEMHBIX anreOpandyeckux YpaBHEHHUHA METOJOM OOpaTHOM
MaTpHUIIbL.

11. Metop I'aycca pelieHust cucteM JMHEHHBIX YpPaBHEHUM.

12. Pemienne npou3BOIbHBIX CUCTEM JIMHEMHBIX YpaBHEHUN MeTo0oM ["aycca.

13. Panr matpunsl. Teopema Kponekepa — Kanennu.

14. OnHopoaHble cHCTEMbl JHHEWHBIX YypaBHeHM. Kpurepuil cyiiecTBoBaHUS
HETPUBHAIBHBIX PELICHUH.

15. TlonsiTue BeKTOpa W JIMHEHHBIE ONepallMK HaJl BEKTOPAMU, CBOMCTBA OMNEpallnil.

16. JIuneitnass KOMOMHAIMSI BEKTOPOB.

17. JIuneiinas HE3aBUCUMOCTb U JIMHEHHAs 3aBUCUMOCTb FT€OMETPUUYECKUX BEKTOPOB.
Kpurepnii TnHEHHON 3aBUCUMOCTH.

18. Ilonstue 6a3uca. KoopauHaTel BEKTOpAa.

19. OproHopmupoBaHnHbIil 0a3uc. Paznoxkenue BekTopa o BeKTopam 0asuca.

20. YnopsimoueHHasi Tpolka BEKTOPOB.

21. CkangpHoe, BEKTOPHOE M  CMEIIAHHOE TNPOU3BEJACHHE  BEKTOPOB B
OPTOHOPMHUPOBAHHOM Oa3uce.

22.YclioBUs OPTOTOHABHOCTH, KOJUTMHEAPHOCTU U KOMILJIAHAPHOCTH BEKTOPOB.

MATEMATHYECKHUI AHAJIN3

[lonsiTHE IEpeMEHHON BETUYMHBI U 00JIACTH €€ U3MEHEHHS.

NOHSTHE (PYHKIIMOHAILHON 3aBUCUMOCTH, Kilaccuukanus QyHKIuii.

OrnpeneneHue u TUIbI YUCIOBOU MOCIEI0BATEIbHOCTH.

[Ipenen YuWCIOBON TOCIENOBATENBHOCTU. ApUPMETHUYECKHE OIepaluy Hal

MOCJIEI0BATEIILHOCTSIMU.

5. VYcnoBus cyniecTBOBaHUSI KOHEUHOTO IMpE/esia YMCIOBOM MOCIIEN0BATEIbHOCTH

(teopemnbl Komu u Beiepuitpacca).

Bropoii 3amedaTenbHbIN penet.

7. Tlpenen ¢yukmuu. Omnpenenenus. ['eomeTrpudeckas WHTEpHpETalUds MOHITHUS

npenena Gynkuuu. CBOMCTBA MPEEIOB.

beckoneuno manbie, 0ECKOHEYHO OOJBITNE () YHKIIUH.

9. TlepBblii 3aMedaTenbHBIN MpPEe.

10. beckoHeyHO Mayble BEIWYWHBL. OJKBUBAJCHTHBIE OCECKOHEUYHO Majble M UX
WCIOJIb30BAaHUE TPU  BBIUUCICHUM TMpenenoB. Tabiuila HSKBUBaJEHTHBIX
OECKOHEYHO MaJbIX.

11. HenpepwsiBHOCTH (DYHKIIMM B TOYKE U Ha MpoMexxyTke. OTHOCTOpOHHUE MPEICITHI.
Knaccudukanus Todek pa3pbeia rpaduka.

12. CpoiicTBa (yHKIMI, HEMPEPHIBHBIX Ha OTpe3ke (Teopembl BeitepmTpacca,
bonbriano — Komm).

13.TlpousBognas. ['eomerpuueckuii ¥  (QU3UYECKUN CMBICT  MPOU3BOIHOM.

KacarenbHas u HOpMasp K IIIOCKOW KPUBOM.

el NS

o

0
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14. TaGnuia Npou3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIUH.

15.TlpousBogHasi CyMMbl, NpoOU3BeAeHUs, yacTHoro. llpomsBomHas cioXHOW H
oOpaTHOU (pyHKIMH.

16. Ilpon3BogHas napaMeTpUUECKH 3aaHHOU (DYHKIIMH.

17.TlpousBoaHas GyHKINH, 3aaHHOW HESABHO.

18. luddpepenimpyemMocTs. Huddepenunan. I'eomeTpuueckuii CMBICI
nuddepeniumana.

19. TlpousBoaubie u qudPepeHranbl BRICIIUX TOPSIKOB.

20. OcHoBHble TeopeMbl  auddepeHuuanbHoro wucuuciaeHuss (reopema Depma,
teopeMa Posuis, Teopema Jlarpanxka, Teopema Komn).

21. IlpaBuiio JlonuTans.

22. Muorounen Teitnopa u ero cpoiictBa. @opmyna Teimopa. OcTaToyHbIN YjieH
dbopmynsr Teitnopa.

23. AcumnToTsl rpaduka GyHKIHH.

24. DxctpemyM. Heobxomumoe ycioBue sKCTpeMyMa.

25. JlocTaToOuHBIE YCIOBHS DKCTPEMYMa.

26. JloctaTtouHoe yclioBHe Bo3pacTanus (yObIBaHMs) GyHKITUH.

2. Hanbompliee 1 HAMMEHbIIIEE 3HAUCHHs (PYHKIIUU Ha OTPE3KE.

28. BeIMyKJIOCTh, BOTHYTOCTh, TOYKa meperuda. JlocrarouHoe ycioBHE BOTHYTOCTHU
(BBIITYKJIOCTH).

29. HeoO6xoauMoe ycioBue TOUkH neperuoda. JlocrarouHoe ycioBue rneperuoa.

30. O0mmas cxeMa MoCTPOSHUS U UCCIIeIOBaHMS Tpaduka QyHKIUH.

HNHTEI'PAJIBHOE NMCYUCJIEHHUE

=

[TepBooOpa3Has, HeonpeaeaeHHbIN nHTerpai. Tabauiia OCHOBHBIX HHTETPAJIOB.
2. 3aMeHa MepeMeHHON U UHTETPUPOBAHUE TI0 YaCTAM B HEOIIPEACIICHHOM
UHTErpae.

3. MuTerpupoBaHue parmoHAIBHBIX IPOOCH.

4. VHTerpupoBaHHe MO YacTsIM U 3aMEHa IEPEMEHHON B HEOTPEIETICHHOM
WHTETpa’e.

5. MHTerpupoBanune TPUTOHOMETPUUECKUX (DYHKITHI, OCHOBHBIE TIPUEMBI.

6. MHTerpupoBanue UppaMoOHAIbHBIX ()YHKITUH.

7. OmnpeneneHHbli HHTETpal U ero cBoiicTBa. ®opmyna Hetotona — JleitOuura.

8. IlpunoskeHus ompeneneHHOTro HHTErpaja K PeIIeHUIO TeOMETPUIECKUX U

duznueckux 3amay.

9. BrruucieHue mIONIaIeH ¢ MOMOIIBIO OMPECICHHOTO HHTErpaa.

10. BrprunciieHne TUIOMIATN U JUTMHBI KPUBOH, 3aITaHHON YpaBHCHUSMH B
rnapaMeTpuyeckou gpopme.

11. Brpluncienue IIOMIaA€H B MNPSIMOYTOJIBHBIX M MOJSPHBIX KOOPAWMHATAX C
MIOMOIIBIO OMPEEICHHOTO UHTErpaa.

12. BerawciieHne JIMHBI JYTH C TIOMOIIBIO0 ONIPEICIEHHOTO HHTETpaa.

13. Brraucnenne o6beMa Tea BpalIeHHsI ¢ TIOMOIIBIO OTIPESICHHOT0 HHTeTpaa.

14. BpliunciieHHe TUIOIAY TOBEPXHOCTH TeJia BpalleHUsl.
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15. HecoOcTBeHHbIE HHTErPAJbl MEPBOTO U BTOporo tuna. Ilonsarus cxoaumoctu
U PACXOJMMOCTH HECOOCTBEHHOTO MHTErpaia.
16. HecoOcTBeHHbBIE HHTETPAIIBI OT PA3PBIBHBIX (QYHKIUH.
KoMiuiekT 3aganuil il BbIIIOJTHEHU S
pacdetHo-rpadudeckux pador (PI'P)
s oneHku komnerenuuii YK, OIIK-1, OIIK-4

10 JUCIIUITJIMHEC Beicurass MmareMaTtuka
(HauMEHOBaHUE JUCITUILTHHBI)

IIo anreope
3aganus niisa npoBepku komnerenuuii OIIK-1, OIIK-4
PI'P Ne 1, vactp 1

-11 0 2 0 2
3amganue Nel. Jlanst matpuniet A= 1 3 2 | u B=|0 -3 3 |.
4 0 -3 1 1 -1

Beimosauth neiicteus: A2 +8BT .
3amanme No2. TTpoo/KuTh JaHHOE MaTpHuHOe paBeHcTBo (2A+3B)? —4A° —6AB =...

U IPOBEPUTH €ro It MaTpull A U B u3 nepBoro 3aiaHusl.
3asnanue Ne3. BeruuciauTh onpeaenuTenb IByMsl Cioco0aMu: pa3ioKeHHeM M0 MEePBOil CTpOKe U
pas3y0oKEeHUEM I10 IEPBOMY CTOJIONY.

10 -1 2

02 1 -1

11 -1 1

11 -2 1

3aganue No4. JIyist maHHOM MaTpHIlBl HAUTH 0OpaTHYIO MaTpuily. CrenaTh IPOBEPKY.

1 0 2
1 1 0]
-1 2 3

3amanne Ne5. Pemuts Mmatpuunoe ypaBaenne AXB=C (maiitu X). Crenats mpoBepky.

SR

3ananue Ne6. HaliTu panr MaTpuubl.

1 -1 2 3
0 5 4 3

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

PI'P Ne 1, yactpb 2
3aganue Nel. Pemnts cuctemy metonom Kpamepa. Crenats npoBepky.
X +A4X, — Xy =2
2X +2X, +3%, =7
3%, +6X, —2X%;, =1
3aganue Ne2. Pemutsb cucremy u3 Nel metoiom oOpaTtHOM MaTpuUIbL.
3aznanue Ne3. Pemnte cuctemy u3 Nel metonom [Maycca.
3aganue Ne4. Pemuth HEOJHOPOAHYIO cucTeMy MeToaoM ["aycca. Haiitu obiee pemienue u
4aCTHOE PELICHUE.
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X, + X, +2%X; +3X, =5
3% +2X, — 4%, - 2%, =1
oX, +4x, + 4x,=11
3anmanue NoS. Pemuth oHOpoaHYIO crcteMy MmetoaoMm ["aycca. Halitu o6miee pemenue u @CP.

2X, +6X, —9%, —9x, =0
4%, —5%;+ X%, =0
3% +3X, —7X; —4x,=0"
X, —3X, + 2%, +5X, =0

PI'P Nel, yacth 3
3anarue Nel. TTokas3aTh, 4To BeKTOpsI M, N, P 06pa3yloT 6a3UC B MPOCTPAHCTBE U PA3JIOKUTH

BekTop a@ 1o stomy Gasucy: M= (1, -1, 2),n=(2,0,3), p=(-2,-11),a=(5 —4,13).
3amanne No2. Jlanbl BeKTOpbl M ¥ N . BBISICHUTH — KOJJTMHEAPHBI JIX BEKTOPHI & | b.

m=(28,-8,8),Nn=(-216,-6), a=2m+n,b =2n—-m.

N\
3amanne Ne3. Haiitn |@ |, ecn |M|=6+/2,|n|=2, (M,M) =135, a=6n-m.
3aganue Ned. Jlan A ABC. Haiitu £ B, ecrn A(1;-1;2),B(3;3;2),C(7;1;2).

3amanue No5. Tlpu kakux 'x' BEeKTOpsl @ W D meprnenmukynsapHbr?
a=(x;1;-4),b =(x-3;12; x).

3aganve No6. Haiitu miomas napajienorpaMmma, MoCTPOEHHOro Ha BEKTopax a u b .

_ A T
a=2m-5nb=m+n,|m| =12 |n|=3, (M, ﬁ)=€.

3amanue No7. Haittu mnomans tpeyronsuuka ABC, ecmn A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3ajmanve Ne8. Jlanbl Bektopsl @, b, C . BBISACHUTL — KOMILIaHAPHBI I BEKTOPHL Ecin BEKTOpHI He

KOMILIAaHAPHBI, TO HAlTH 00beM TapasllesenuIe a, HOCTPOSHHOro Ha BekTopax a, b, C u
OTIPEENIUTh — KaKyt0 TPOUKY OHH 00pa3yroT.

a(l;-1;5),b(2;4;-2),c(3;0;1).

BBenenune B MaTeMaTUYECKUI aHAJIU3
3ananus niasa nposepku komnerenuuii OIIK-1, OITK-4

1. Haiitu npousBoauyo Y, :

Jx
=arctg® In—— 6) y=(vx
a) y =arctg*In—— ) y=(vx)
3
B) sin(x—2y)+x—=7x r) x=e"'cost, y=e'cost
2. Haiitn Iim(l— L j
x>= X arctgx

1
3. IpoBecTy NOJIHOE HecaenoBanue U moctpouts rpaduk f (X)=x*+—=
X

1. BbuucnuTh npeaens:
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n+l n-1 .
LiimE =2 2 im I3 3 jim (13"
n—wo 314 4 Gn x=01 _ gX x—>+0
2. BI)I‘{I/ICJ'H/ITI) HpOI/ISBOI[HI)IC:
=.COS—6X 2. y =arctg? ! +sinIn2x
3sin(12x+1) 1_ 2y
X+4 2
1. IloctpouTts rpaduk: y=——-; y=

X+2 ' x+2
2. Haiitu npenensi:

m(2—n)2—(l+n)2 2 lim Jn+2-3/8n°+3

”*°°(1+n)2—(2—n)2 oo n+5+4n
on2+3)"
. + .
3) Ilm( - ] 4) I|mn(\/n2+1—n)
n-ol| 2n° +1 n—w
0, x<—-rx
3. HccnenoBarh Ha HEMIPEPHIBHOCTD M BBIOJHHUTH YepTexk: Y =4SiNX, — 7 <X <0
7, X=0
HNuTerpajsl

3aganus nis npoBepku komnerenuuii OIK-1, OIIK-4
HeonpeneneHnblii ”HTErpaJji
HaijiTu unTerpansi.

Jigx +3 sin2x . dx 5x+1 COS(Z_S\&)
1'-[ cos? X ox 2. -[cos X J‘2x\/m 4'J.\/x F2X+7 I 2Jx

wdx 11. I(Z— x)In 3/xdx

dx 6. _[(1— 3x)cos5xdx

7. IarcthJ_dx 8. je’XCOSSde 9, Ix In(x+3)dx 10. J'

12. _[ X% +3x— 135de 13. J'3xsm §dx 14, _|'8x 3 cos dx 15. J.(\/_ 5x)smxdx

5 4 3
16. [(x~1)°In?(x~1)dx 17. J'Md 18. j—ds'nx+cosx) 19, [X X X 13X i
1+4x COSX — smx) x(x-1)(x-2)

3 py2 3 3 2
J.Z)E 6x"+7x-4 xraxraxtl oo [sin* 2xcos® 2xdx 23. [sin’ xcos’3xdx 24,

x+1)(x-2)’ dx 21 J‘(x2+1)(x2+x+2)

[— % ax 25 [
(4-x*)N3+x U ¥x+4-5
OmnpeneneHHbIi HHTErPaJ
3ananus 15 nposepku komnerenuun OITK-4
. Haiitu rutomaap ¢urypsel, orpaHndeHHON rpadukamMu (pyHKITHMA.
2. Haiitu ruomans GUrypsl, OrpaHH4eHHON JTMHUSAMHM, 33JJaHHBIMU YPAaBHEHUSIMU B MOJIIPHBIX
KOOpJIUHATaXx.
3. Haiitu o6beM Tena, 06pa3oBaHHOTO BpaiieHueM ¢uryp. /1is HedeTHbIX BAPHAHTOB —
OTHOCHUTENBHO ocu 0X, JUIsl YeTHBIX BAPUAHTOB — OTHOCUTENBHO ocH 0.
4. BBIUYUCIUTH JUTMHBI IYT KPUBBIX:
a) 3aJaHHBIX YPaBHEHUSIMHU B IIPSIMOYTOJILHOM CUCTEME KOOPANHAT;
0) 3a7aHHBIX YPaBHEHUSMU B MOJSIPHBIX KOOPJMHATAX — JJISl YETHBIX BAPHAHTOB,

-
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YPaBHEHUSMH B TAPAMETPUUECKON (hopMe — IJIsl HEUETHBIX BApUAHTOB.

5. BBIMHCTUTH TUIOIAIM TIOBEPXHOCTH, 00pa30BaHHOM MPU BPAIIEHUH BOKPYT ocu 0X KpHUBOH.

6. BBI‘-II/ICJII/ITB HCCO6CTB€HHBI€ HHTCT paJIBI NN yCTaHOBI/ITB Hux paCXOI[I/IMOCTb.
YcnoBug 3agad

1) y=x*/12, y=1/(1+x?) 2) r=sinep 3) x> =2y, y=[X
4a) y=e€*, 0<x<Ih5 46) r=3(1-sing) -7l2<p<-7xl6

1
. [xIn®xdx

© dx
5 y=1/x, 3<x<4 6) [————
1(2x—1)\/?—1 0

Kpurtepuu ouenku:

- ONCHKA <«3a4YTCHO» BBICTABJCTCA CTYACHTY, CCJIN OH PCTYIIAPHO B TCUCHHC
CEMCCTpa MPCACTABIIAI PCHICHUA 3a/a4, BBIINOJIHWII IMOJHOCTBIO BCC 3aJaHHA U HX

3alIUTUII, OTBCTHUB HA BOIIPOCHI MPCIIOAABATCIIA,

- OLIEHKA «HE 3a4T€HO» BBICTABIIETCS CTYACHTY, €CIIM OH HEPEryJspHO B TEUEHUE
ceMecTpa NpPEJCTaBJIsI PELICHUs 3a]ad, BBINOJHWI 3aJaHMsl HE MOJIHOCTBIO WIIU
BOOOILlE HE IMpeACTaBIsul pabOThl Ha TMPOBEPKY, JOMYCKAeT CYLIECTBEHHbIE

HCTOYHOCTH B OTBCTAX HA BOIIPOCHI IPCTIOaBaATCIIA.
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