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1. Ileau ocBOeHUS AUCHUILINHbI

K 0oCHOBHBIM meJsIM OCBOEHHUS JUCIHUIUIMHBI «BbICIIas MaTeMaTUKa» CIeayeT
OTHECTH:

J BOCITUTAaHUE y CTYAEHTOB OOLIEl MAaTEMAaTUUYECKOM KYJIbTYpBI;

J NpUOOpeTEeHUE CTYCHTAMH IIUPOKOTO KPyra MaTeMaTUYECKUX 3HAaHUH, yMEHUI
Y HaBBIKOB;

° pa3BUTHE CIOCOOHOCTH CTYJEHTOB K HWHAYKTHUBHOMY U JI€IyKTUBHOMY
MBIIUICHUIO HAPALY C Pa3BUTUEM MAaTEMaTUYECKOU UHTYULINH;

° YMEHHE CTYJIEHTaMH pa3BUBaTh HABBIKM CAMOCTOSITEIIBHOTO U3yUEHUsl yUEOHON
Y Hay4YHOMW JINTEPATYPBl, COACPIKAILECH MATEMAaTUUYECKUE CBEICHUA U PE3YIIbTaThI;

° HOJTOTOBKY CTY/IE€HTOB K JAESITEIbHOCTU B COOTBETCTBUM C KBAIU(PUKAITMOHHOM

XapaKTepUCTUKON OakasiaBpa Mo HalpaBJICHUIO, B TOM Yucie GOPMUPOBAHUE YMEHU N
WCIIOJb30BaTh OCBOCHHBIC MATEMaTHYECKHE METOAbl B  MpodeccuoHaIbHOM
eI TEIbHOCTH.

K ocHOBHBIM 3agayaM OCBOCHMS NHCUUIUIMHBI «Bpicmias maremaTuka» clienyer
OTHECTH:

° OCBOEHHUE CTYJCHTAMU OCHOBHBIX MOHSATUN, METOJ0B, (POPMUPYIOIIUX OOIIYIO
MaTeMaTUYECKYIO MOJTOTOBKY, HEOOXOAUMYIO JIJIsl YCHEITHOTO PEIICHUS IPUKIaTHBIX
3aj1a4;

° dbopmupoBanue |y  cTyAeHTa  Tpebyemoro  Habopa  KOMIICTCHIIUH,
COOTBETCTBYIOIIIMX €r0 HAMpaBJICHUIO IIOJATOTOBKM U OOECIICUYMBAIOIINX €ro
KOHKYPEHTOCTIOCOOHOCTh Ha PhIHKE Tpy/Aa.

2. Mecto nucuuiuinHbl B cTpykrype OOII 6akanaspuara

JncuumnauHa «BpeIcas MaTeMaTHKay OTHOCHUTCS K 00s3aTenpbHoM yacTu 010ka b1. Ee
M3y4YeHHE 00eCTIeUnBACT U3YyUCHHUE TUCITUTIINH:

B obsazamenvrnot wvacmu.

° duznka;

TEOpETUYECKasT MEXaHHUKa,;

AIEKTPOTEXHUKA U DJIEKTPOHUKA;

CONPOTUBJICHUE MATEPUAJIOB;

METPOJIOTHS, CTaHIapTU3AIUs, CePTUPUKALIHS;

00paboTKa pe3yIbTaTOB KCIIEPUMEHTA;

UG POBBIC TEXHOJIOTHH B MAaTCPHUATIOBEICHUH.

B wacmu, gpopmupyemoii yuacmruxamu oopazoeamenbHbix OMHOUEHUL.!

° KOMIIO3UIIMOHHBIC MaTePHAIbI.

B uacmu 51.2.9]]. Dnexmusnvle Oucyuniunbol:

° METOJIB MOJICITUPOBAHKS M ONITUMHU3AIIUN MaTEPHAIIOB;

° METOJIBI MOJICITUPOBAHMS M ONITUMH3AITUN TEXHOJIOTHICCKUX TIPOIECCOB.



3. [lepeyeHb MUIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHs 0 JMCUHMILINHE,
COOTHECEHHbIE ¢ IJIAHNPYEeMbIMH Pe3yJbTATAMM 0CBOCHUsI 00pa3oBaTeIbLHOM
NpoOrpaMMblI

B pesynbpTate ocBOEHUS NUCHUIUIMHBI y 00y4Yaromuxcs GOPMHUPYIOTCS CIEAYIOLINE
KOMIIETEHIIMH U JOJDKHBI ObITh TOCTUTHYTHI CIEAYIOLIUE Pe3yIbTaThl OOYyUYEHHS Kak
sTan (GOPMHUPOBAHUS COOTBETCTBYIOLINX KOMITETEHITHIA:

Kon B pe3yabTare ocBOeHUs1 IlepeyeHb MIAHUPYEMBIX
KOMIIETEeHI[UH o0pa3oBaTeIbHOI pe3yJbTaToB
NporpamMmbl 00y4eHHUs 1O AUCUMUIJINHE
o0y4yaromuiics J0JKeH
00J12/1aTh
YK-1 Cnoco0eH ocymiecTBIsATh | 3HATD:
MOWCK, KPUTHICCKUN IPUHLHUIIEI cOopa, 0TOOpa U
aHaJU3 U CUHTE3 000011eHMs HHPOpMaALUK;
uHbOpMaINH, TPUMEHATh | YMETh:
CUCTEMHBIN TOIXO/ TSI COOTHOCHUTH Pa3HOPOIHBIC SBICHUS U
PEIICHUs TTOCTABICHHBIX CHUCTEMAaTHU3UPOBATh UX B paMKax
3a/1a4 M30paHHBIX BUJOB MPOPECCUOHANTBHON
JeSTEIbHOCTH
BJIA/IETh.
npuUHIIMIamMu coopa, oTdopa u
0000111eHHs] UHPOPMAIIUH.
OIIK-1 CnocoOHOCTHIO pelIaTh 3HATH:
3a/1aumn OCHOBOIIOJIAralIIUe  TEOPETHUYECKHE
npodeccuoHaNTbHON MOJIO>KEHUS, PeyCMOTPEHHBIE
NEATeTLHOCTH, IPUMEHSS | POTPAMMOM JUCITUTUTHHBI
METOJIbI MOICTTUPOBAHUSA, | YMETh:
MaTeMaTHYECKOTO aHalln3a, | pemiaTh CTaHJIapPTHBIC
€CTECTBEHHOHAYYHbIE U npodeccuoHaIbHbIE 3a/1auu C
OOIIeHHKEHEPHbIEC 3HaHUSI | IPUMEHEHUEM €CTECTBEHHOHAYUHbIX U
OOIIEHH)KEHEPHBIX 3HAHWH, METOJOB
MaTeMaTU4eCKOro aHanmn3a u
MOJICIIUPOBAHUS
BJIA/I€Th:
METOJIaMH MaTeMaTHYeCKOTO aHalin3a
U MoAeNupoBaHus sl 3(HPEeKTUBHOTO
pelieHus 3aja4 B chepe
poheCCUOHAIBHON JIEITEIbHOCTH
OIIK-4 CnocoOHOCTBIO TPOBOJIUTH | 3HATh:

U3MEPEHUS U HAOJI0ICHUS

OCHOBBI MaT€MaTH4YCCKOIo0 aHalJiu3a, B

B cepe obbeme, IPETyCMOTPEHHOM
npodeccuoHanTbHON MPOrpaMMON TUCUUTLUIAHBI
JEATEIIbHOCTH, YMETh:




oOpabarteIBaTh U MPUMEHSTh METOABl MaTEMATHIECKOTO
MIPEICTABIISATH aHanwu3a JIs TMOCTAHOBKU WM PEIICHUS
AKCIIEPUMEHTAILHBIC MPUKIIATHBIX 3amaq B
JTaHHbIC npodecCUOHAIBHON 001acTH
BJIAJIETh:
CITIOCOOHOCTBIO codeTaTh
TEOPETUICCKHUE 3HAHUSA C
HAKOTUICHHBIMH MPAKTUICCKUMH
HaBbIKAMH MIOCTPOCHUS
MaTeMaTHYECKUX MoJIeTIeH IS
pelIeHus 3amad B chepe
po(heCcCHOHATLHON JIEATEITHHOCTH

4. CTpyKTYypa " colepKaHue TUCHUILTHHbI

OOmast TpyAOEMKOCTh AUCIUIUIMHBI COCTaBISET 3 3a4€THBIX €AUHULKBI, T.e. 108
aKaJIeMUYECKHX 4acoB (M3 HUX 54 yaca — camocTosiTenbHas padoTa CTYJAEHTOB).
Paznensr qucturummabl « BeICIas MaTeMaTrHKay H3yJaroTcs Ha IIEPBOM Kypce B IEPBOM
CEMECTpE.

IlepBblii ceMecTp: JIeKIIMK — 2 yaca B HeZelto (36 4acoB), MpaKTHUECKUE 3aHATUS — 1
gac B Hezento (18 yacoB), popma KOHTPOJIA - 3a4eT.

CrtpykTypa U coJep:kaHue NUCIUILIMHBI «BhICciIas MaTeMaTHKa» MO CpoKaM U BHUJIaM
paboTel oTpakeHsl B [Ipunoxenun 1.

Copep:xanue pa3aesoB AUCHUIINHbBI

IlepBbIiii cemecTp

BBenenue

HpGI[MCT, 3ajladyui MU COACPIKAHHUC JHCHHUIIJIMHBI. OCHOBHBIE DJTaIlbl pPa3BUTHA
nuctuIMHbl. CTPyKTypa Kypca, €ro MECTO U pOJib B IMOJITOTOBKE CIIEIIUATIMCTA, CBA3b
C APYIrMMH JUCHUIIJIMHAMM.

Pasznea 1. DieMeHTHI JINHEHHOU aJIre0pbl

Tema 1.1. MaTpuusl 1 onpeaeuTe 4.

[Touatne matpuusl. Buner marpuun. [edictBuss Hag Marpunamu. Onepauuu Haj
MaTpuLaMU U WX cBoWicTBa. Ompenenurenu, UX CBOMCTBA U BblYMCICHU. [loHATHSA
MHUHOpA U alnre0panyeckoro AonojHeHus. PasznoxxeHue onpeaenuTens mo 3jJeMeHTam
CTPOKH WM cTOJNIOIA. Beruncnenue onpenenuresneil pa3auyHoro nopsaKa.

Tema 1.2. O0paTHas MaTpuua.

OOpaTHast MaTpula U aJrOPUTM €€ BBIYMCICHUS. DJIeMEHTapHble MpeoOpa3oBaHUs
Marpull. lIpuBeneHne maTpulbl K AUArOHAIBHOMY WM TPAaleUUEBUAHOMY BHUIY.
Martpuunast opma 3anuCH CHUCTEMbI JIMHEHHBIX alnreOpandyeckux ypaBHEHUU. Panr
MAaTpHLIBIL.

Tema 1.3. Pemenne cucrem JIMHEHHBIX ajreOpanyecKux ypaBHeHUIl.

Cucrembl JMHEHWHBIX alreOpanuecKuX YpaBHEHHM, OCHOBHBIE TOHATHS pEIICHUS,
COBMECTHOCTH U HECOBMECTHOCTH CUCTEMBI. PellleHne CUCTEM JIMHEUHBIX YpaBHEHUN
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metogoM Kpamepa, wmertomom oOpatHoil matpuubl, meronoM I'aycca. IIpoepka
nmpaBwiIbHOCTU pemeHnil. Teopema Kponekepa — Kanennu. Pemenne oxHOpOIHBIX
CUCTEM JINHEVHBIX YPABHECHHM.

Pa3zges 2. JjeMeHTBbI BEKTOPHOI aaredpbl

Tema 2.1. Jlu"elHble onepanuu HaJ BEKTOpaMH, HX CBOWCTBAa. JIWHEHHBIE
KOMOMHAIMK BEKTOpPOB. JIMHEHAS 3aBUCHUMOCTh U HE3aBUCHUMOCThH BEKTOPOB. basuc
CUCTEMBI BEKTOpOB. Pa3znoxenue BekTopa no 6asucy.

Tema 2.2. CkansipHOoe, BEKTOPHOE€ M CMEIIAHHOE IPOMU3BEICHUS BEKTOPOB, HX
CBOKCTBA. Y CJIOBHSI OPTOTOHAJILHOCTH, KOJUIMHEAPHOCTH, KOMIUIAHAPHOCTH BEKTOPOB.

Pa3znea 3. JJIeMeHTbI MATEMATHYECKOI0 aHAJIN3a

Tema 3.1. Yucnosas nocienoBarenbHOCTh. [Ipeen 4unciioBoi nociaen0BaTeaIbHOCTH U
ero cpoiictBa. ®Dynkuusa. Ilpenen ¢ynxnuu. OCHOBHBIE TEOpEMbl O Npeaenax
¢ynkuun. IlepBblii 1 BTOpoM 3amedaTenbHble Mpezaenbl. CpaBHEHHE OECKOHEYHO
MaJIbIX U OECKOHEYHO OOJBIIUX BEJIMYMH. DKBUBAJEHTHbIE OECKOHEYHO MaJbie
BEJINYMHBI.

Tema 3.2. HenpepbslBHOCTh (PyHKIIMI B TOYKE M Ha IMPOMEXYyTKe, TOUKH pa3pbiBa
GbyHKUMH, UX KiIaccupukanus. ACUMITOTH rpaduka QyHKIUHU, UX KIacCU(pUKALMS,
YCIIOBHSI CYIIECTBOBAHHUS, METO/Ibl HAXOXKICHUS.

Tema 3.3. IlpousBoanas QyHKuuU. ['eoMETpHUUECKMII M MEXaHUYECKUH CMBICI
npousBogHou. IlpaBuna auddepeHunpoBanus Hu GbopMysIbl  BBIYHCIICHUS
npou3BOAHBIX. Talnuia NpPOU3BOAHBIX OCHOBHBIX JJIEMEHTApHBIX (YHKIUI.
Boruncnenue npou3BoaHbIX QYHKIMH, 3aJaHHBIX Pa3IMUHBIM 00pazoM.

Tema 3.4. {udpdepenmnuan. [Ipoussognsie u nuddepeHimanbl BHICIIUX MOPSIKOB.
[TpuGamKeHHbIE BEIYUCIICHUS C TIOMOIIBI0 MU (dEepEeHIINAIOB.

Tema 3.5. PackpeiTe HeonpeneneHHocTern pasianuHoro tumna. [Ipasuio Jlonurass.
®opmyna Teitnopa PaznoxkeHus OCHOBHBIX 3JEMEHTAPHBIX (PYHKUIMU 1O dopmylie
Maknopena. [IpubnuxeHHble BHIYUCIEHUS ¢ TOMOIIBIO (hopmyiibl Telmopa.

Tema 3.6. OcHoBHbIC TeopeMbl U dEepEeHIINATBHOTO UCcUrcIeHusl. MOHOTOHHOCTD
¢byHkunu, skcTpeMymbl HeoOXoaumble M JOCTATOYHBIE YCIOBUS MOHOTOHHOCTH,
JIOKaIbHOrO 3KcTpemyMa. MccnenoBanue BbINYKIOCTU rpaduka QyHkiuuu. Touku
neperuda rpaduka QyHKIHH.

Tema 3.7. O6mas cxema wucciefoBaHus (QYHKIMU W TMOCTPOEHUS €€ Tpaduka.
CpoiictBa (hyHKIMI, HEMPEPHIBHBIX Ha oOTpe3ke. Haumbomnbiliee W HauMEHbIIEE
3HaueHUs PYHKIIMHU Ha OTPE3Ke.

Pa3znen 4. UaTerpajibHoe HCHHMCJ/IEHHE

Tema 4.1. IlepBooOpa3nas. HeonpeneneHHbI WHTETpal M €ro cBoicTBa. Tabimia
WHTETPAJIOB OT OCHOBHBIX JJIEMEHTApHbIX (yHKIHI. MeToa HemocpencTBEHHOTO
VHTETPUPOBaHUs. MeToa MUHTErpUPOBAaHUS C TOMOUIBIO 3aMEHBI IEPEMEHHON. MeToa
WHTETPUPOBAHUA MO  4vacTsaMm. MHTerpupoBaHue  palmoHaJIbHBIX  JIpoOeid,
WHTETPUPOBAHUE HEKOTOPHIX BHUIOB HPPAMUOHAIBHBIX W TPUTOHOMETPUUECKUX

GyHKLIMA.



Tema 4.2. 3agauu,  NOpUBOASIIME K NOHITHIO OIPENEICHHOIO HHTErpasa.
Omnpenenennplii  uHTerpan, ero cpoiictBa. dopmyna Heiorona — JlelOHuna.
[IpunoxkeHus ompeneNeHHOro0 MHTETpajia B F€OMETPUH U MEXaHUKE (BBIYUCIICHUE
TIonIaiel IIOCKUX QPUryp, AJTMHBI KPUBOH, 00HEMOB.

Tema 4.3. HecoOcTBeHHBIE MHTETPAJIbI IEPBOTO U BTOPOTO poja (1o 0ECKOHEYHOMY
MPOMEXYTKY, OT HEOTpPaHWYCHHBIX (YHKIMHA Ha KOHEYHOM TMPOMEXKYTKE), HX
CBOKCTBA.

5. Oﬁpa3OBaTeJIbHLIe TEXHOJOTHH, MPUMEHACMBIC IIPH OCBOCHUHU IUCIHUIIINHBI

Meronuka npenojaBaHus IUCUUIUIMHBI «Bbiciiasgs marematuka» © peaau3aius
KOMIIETEHTHOCTHOTO ~ TOJAXO0Ja B  H3JIOXKEHUUM U  BOCHPUATHH  MaTepualia
peIyCcMaTPUBAIOT UCIOIB30BAHKUE CIECAYIONIUX aKTUBHBIX M MHTEPAKTUBHBIX (OpM
MPOBEJICHUSI TPYIIOBBIX, UHAUBUYATbHBIX, ayJAUTOPHBIX 3aHSATUM B COYETAHUU C
BHEAYJIUTOPHON pabOTOM C 1eNbl0 (POPMUPOBAHUSA U PA3BUTHA NMPOPECCUOHATIBHBIX
HaBBIKOB 00YYaIOIINXCS:

° 3alUTa ¥ WHAWBHIYabHOE OOCYXKICHHE BBIMIOJHAEMBIX 3TaloB PacYeTHO-
rpaduueckux pador;

° MPUBJICYCHHUE TYUYIINX CTYJACHTOB K KOHCYJIbTHPOBAHUIO OTCTAIOIINX;

° WCIIOJIb30BaHNE MHTEPAKTUBHBIX (OpPM TEKyImero KOHTpoist B  Qopme
ayJTUTOPHOTO U BHEAYTUTOPHOTO UHTEPHET-TECTUPOBAHUS;

° UTOTOBBI KOHTPOJIb C YYETOM pPE3yJbTAaTOB BBIINOJHEHUS CaMOCTOSTEIbHBIX
pabor.

VYaenbHbl Bec 3aHATUNA, NPOBOJMMBIX B HMHTEPAKTUBHBIX (HOpMax, ONpeIeseH
[JIABHOM LEJbI0 00pa30BaTeNbHOW MPOrpaMMbl, OCOOEHHOCTHIO KOHTHHI€HTA
oOyyaroluxcst U CoAepKaHUeM TUCLUILUIMHBI «BpIciIas MaTeMaTuKa» U B LEJIOM I10
nucuuIiiae coctaBisieT S0 % ayauTOPHBIX 3aHATHN. 3aHSATHUS JIEKIIMOHHOIO THIIA
COCTaBJIAIOT 67 % OT 00bEMa ayAUTOPHBIX 3aHATUH.

[IpoBenenue 3aHATUN MpeAycMaTpuBaeTca Takxke B Ims.mospolytech.ru Ha ocHOBe
pa3zpaboTaHHbIX Kapeapoi «MaTeMaTrka» 3JIEKTPOHHBIX 00pa30BaTEIbHbIX PECYPCOB
(30P) no BceM paznenaM NporpaMmmsl:

° 10 JIMHEHHON U BEKTOPHOM anredpe;
° M0 MaTeMaTUIECKOMY aHAIIU3Y;
° 10 UHTETPAITBHOMY UCUYHUCIICHHIO;

Pazpaboranubsie DOP BKIIIOYAIOT TPEHHUPOBOYHBIEC U UTOTOBBIE TECTHI.

6. OueHo4YHbIE CPpeaCTBA AJIS TEKYIIEr0 KOHTPOJISI YCIIEeBA€MOCTH,
NMPOMEKYTOUYHOM ATTeCTALMH M0 UTOTaM OCBOEHUS JMCUUIJIMHBI M y4e0HO-
MeTOAHYECKOe O0ecneyeHue CaMOCTOATEIbHOM padoThl CTYACHTOB

KoHTpoib ycrieBaeMOCTH M KayecTBa IMOATOTOBKH MPOBOJUTCS B COOTBETCTBUU C
TpeboBanusiMu  "[lonoxkeHuss 00 opraHuzanuu 0O0pa3oBaTENBLHOTO IMpolecca B
MOCKOBCKOM MOJINTEXHUYECKOM YHUBEpCUTETE" .



JUis KOHTpOJsL YCHEBAEMOCTH M KayecTBa OCBOCHMS JMCLUUIUIMHBI HACTOSIIEH
IIPOrpamMMoil MPeyCMOTPEHBI CIEAYIOIINE BUABI KOHTPOJIA:

- KOHTPOJIb TEKYIIEN yCIIEBAEMOCTH (TEKYIUI KOHTPOJIb);

- IPOMEXKYTOYHAS ATTECTALIHSL.

6.1. Opranmszanusi ¥ NOPSIJIOK NMPOBeJeHHUS TEKYIEro KOHTPOJIA.
6.1.1. ®opmbI NpoBeIeHNSI KOHTPOJIS.

Jl71st mpoBeieHUst TEKYIIEro KOHTPOJISl PUMEHSIOTCS cleaytonie ¢popmbl: PI'P,
TECTOBBIE 3A0aHUs, KOHMPOJIbHbIE BONPOCHL U CAMOCMOSIMeNbHble pAOOMb.

6.1.2. Conep:xaHue TeKyLIero KOHTPOJIS.

Tpu pacuerHo-rpagpuyeckue padoThl.
PacuetHo-rpaguueckasi padora Nel mo JinHeiHHOH M BEKTOPHOH aJjredpe.

Kpatkoe conepxanue u 3Tarnbl pacueTHO-Tpaduueckoi paboThI:

° Pemenue cucreM IMHENHBIX anredpandyeckux ypaBHeHu metonamu ["aycca,
Kpamepa u oOpaTHOI MaTpuIbI.
° Bexkropsl, nerictBus Hax BekTropamu. CKalsipHOE, BEKTOPHOE, CMEIIAHHOE

IMPOU3BCACHNA BCKTOPOB.

PacuerHo-rpaguueckasi padora Ne2 mo MaTreMaTH4eCKOMY aHAJIM3Y.
KpaTkoe copep:kaHue u 3Tamnbl pacdeTHO-TpapuuecKoi paboThI:

° [Ipeaen uncioBo# mocaeI0BaTENbHOCTH, TIpeien QYHKIIUM;
° NccnenoBanue GyHKIMN HA HEMPEPHIBHOCTH;

° Brruncnenue npou3BoHBIX QYHKIIHH;

° UccnenoBanue GpyHKIUU, TOCTPOCHHUE TPaPUKOB;

PacuetHo-rpaduueckasi padora Ne 3 1o HHTErpaJbHOMY HCYHUCICHHUIO.
Kpatkoe conepxanue 1 3Tanbl pacueTHO-Tpaduyeckoi paboThI:

° Mertoabl uHTErpUpoBaHusl. BerurciieHne HeonpeIeIeHHbIX HHTErpajioB.
° [IpunoxxeHust onpeaeIeHHbIX NHTErpanoB. MccnengoBanme cxonumMoCcTi
HECOOCTBEHHBIX MHTEIPAJIOB.

OOpa3ipl TECTOBBIX 3a7aHul, 3aaanuii PI'P, KOHTpOIBHBIX BOMPOCOB U 33aJlaHUN AJIs
IIPOBE/ICHMSI TEKYILIET0 KOHTPOJISI MpuBeeHbl B [Ipritoxenun 2.
CpoOKu BBINIOJIHEHUS TEKYILIErO0 KOHTPOJIA NpUBeIeHbI B [Ipriioxenun 1.

6.2. @oHI OLIECHOYHBIX CPEACTB /ISl IPOBEACHUA POMEKYTOUYHOM
aTTecTalu 00y4aromuxcs Mo JucuumInue « Bpiciasi MaTeMaTukay

6.2.1. [lepeuyeHb KOMIIETEHIIHIi ¢ YKa3aHNEM ITANoOB UX (JOPMHUPOBAHNS B
npoilecce 0CBOeHNsI 00pa3oBaTeIbHONH MPOrpaMMBbl.



B pesynbraTe 0cBOEHUS AUCHUTUIMHBI (POPMUPYIOTCS CIEIYIOININE KOMIIETECHINH

Kon
KoMmnerennun

B pe3yabTate ocBOeHUsI 00pa30BaTeJIbHONM MPOrPpaMMbI
00yYaIOIMHCs T0J2KeH 00J1a1aTh

YK-1

C1niocoOHOCTBIO OCYIICCTBIIATD IIOUCK, KpI/ITH‘IGCKI/Iﬁ aHaJINn3 1
CHHT@SHH@OPM&HHH,HpHMeHHTLCHCTCMHBﬁiHOHXQﬂﬂﬂH
PCHICHMA ITOCTABJICHHBIX 3a1a4

OIIK-1

CriocoGHOCTBIO pemaTh 3aJauu MpodeccnoHaIbHOMI
AeSITeIbHOCTH, IPUMEHSISI METOIbI MOJICIIUPOBAHUS,
MaTEeMaTHYECKOT0 aHalln3a, ECTECTBEHHOHAYYHbBIC U
OOILIIEMHKEHEPHBIC 3HAHHUSI

OIIK-4

Croco0eH MpoBOIUTh U3MEPEHUS U HAOIIOIEHUS B cepe
PO ECCUOHANIBHOM ESITENIbHOCTH, 00pabaThIBaTh U MPEACTABIIATh
AKCIIEPUMEHTAJIbHBIE TAHHbBIE

B nporuiecce ocBoenus o0pa3zoBaTeIbHOM MPOrpaMMbl JAHHBIE KOMITETEHIIUU, B TOM
YHUCJIE€ WX OTJEIbHBbIE KOMIIOHEHTHI, (DOPMUPYIOTCS MOSTAlHO B XOJE OCBOCHUS
O0OyJarOIIMMUCS TUCIUILTAH (MOJyJIeH ), MPAKTUK B COOTBETCTBUU C YUYCOHBIM TUTAHOM
Y KaJICHJapHBIM IpauKoM yuyeOHOTro mporiecca.

6.2.2. Onucanue nokasareJsieil H KpUTepHeB OlleHUBAHUSI KOMITeTEHIIHIA,
(popmMupyeMBIX 10 UTOraM OCBOCHUS TUCUMILIMHBI, ONMMCAHUE LKA

OIICHUBAHMUA

[Toka3zaTenem OLIEHMBaHUS KOMIETEHIIMH HA PA3JIMYHBIX ATanax ux (GOpMHpPOBaHUSA
ABJISIETCSl JOCTHXKEHUE OOY4YaloIMMUCS TUIAaHUPYEMBIX pPe3yJbTaTOB O0y4YeHus I0

NUCIUILINHE.

YK -1 CnocoGHOCTb OCYIIECTBIATH MOUCK, KPUTHUECKUI aHAIIA3 U
CUHTE3 HH(OpMaALMU, TPUMEHSATH CUCTEMHBIN MOIXO AJI PELICHUS
MOCTaBJICHHBIX 33724

IToxa3zarTenn

He 3aureno

3auTreHo

3HaTh:

IPUHIUIBI cOopa, 0TOopa
1 000011eHNA
uH(pOpMaINH;

OO6yuarommiics
JEMOHCTPHUPYET MOJTHOE
OTCYTCTBUE WIH
HEJIOCTATOYHOE
COOTBETCTBHE 3HAHUM
KOHTPOJIHPYEMBIX
pa3JelioB MAaTEeMAaTHKH: HE
CII0CcOOCcH
apryMEeHTUPOBAHHO U
MOCJICA0BATEILHO
W3JIarath MaTepual,
HEMPaBHILHO OTBEYAET Ha

OO6yuarommiics
JEMOHCTPHUPYET 3HAHHE
KOHTPOJIMPYEMBIX Pa3fIeiioB
JTUCITUIIMHBI, OTBEYaeT Ha
BCC BOIIPOCKHI, B TOM YHUCJIC
JOTIOTHUTETIbHBIE. B TO ke
BpeMs IIPU OTBETE MOXKET
JIOTTYCKaTh
HECYLLECTBEHHBIE
MOTPEIIHOCTH UJIH JTAeT
HEIOCTaTOYHO TIOJTHBIE
OTBETHI




JIOIIOJTHUTEIIbHBIE
BOIIPOCHI WJIX
3aTPYIAHSAETCS C OTBETOM.

yMeThb:

COOTHOCHUTH
Pa3HOPOAHbIE SIBJICHUS U
CHUCTEMATU3UPOBAThH UX B
pamKax u30paHHBIX
BHJIOB

OO0yuarommmiics
MOKa3bIBAET
HEIOCTaTOYHOE YMEHHE
PUMEHSTH TEOPHIO K
PEIICHHUIO TUTIOBBIX 337134,
JIOITyCKaeT Tpyobie

OO0yuarommiics
JIEMOHCTPUPYET YACTUUHOE
COOTBETCTBUE CIEAYIOINX
YMEHUN: IPUMEHSTh
TEOPETUYECKHE METOBI K
PEILIEHNUIO TUIIOBBIX 3a4a4.

npodeccuoHaIbHOM OIIMOKHU IIPH PEIICHUN YMeHUsT OCBOEHBI, HO
IEeITEIbHOCTH, 3a/1a4 WK BOOOIIE JIOITYCKAaIOTCS
pelIeHus 3a1a9 HE3HAYUTEILHBIE OITNOKH,
OTCYTCTBYIOT, HETOYHOCTH, 3aTPYAHCHHS
HENPAaBHJILHO OTBEYACT HA | IPH PEIICHUU 3a/1a4, HE
JIOIIOJIHUTEILHEIE BIIMAIONINE Ha OOIIHH X0
BOIIPOCHI, CBSI3aHHBIC C peIICHUS.
W3YYaBIINMUCS B Kypce
MaTeMaTHYEeCKUMH
METOHAMH U MOIEIISIMA
WIN 3aTPYIHAETCS C
OTBETOM.
BJIAJETh. OO6yuaromuiicst HE OO06yuaromuiicst 4aCTUYHO

NpUHIUIIaMU cOopa,
otbopa 1 0000IICHUS
nH(popMaIuu..

BJIAJICCT WM B
COBEPIIICHHO
HEJIOCTaTOYHOMW CTEIICHH
BJIaJICET METOJAaMHU
MaTeMaTHYECKOTO
aHaJIn3a 1 HaBbBIKaMU
pelIeHHs 3a]1a4.

BJI1aaACCT MCTOAaMU

MATEMAaTHYCCKOI'O aHajin3a u

MOJIEJIMPOBAHUs, HABBIKU
OCBOEHBI, HO JIOIIYCKatOTCs
HEe3HAuUTeNIbHbIE OLUIMOKH,
HETOYHOCTH, 3aTPyIHECHHUS
IIPU aHAIIUTUYECKUX
ONepaLMsIX.

OIIK — 1 CnocoOHocTb pemaTh 3aaauu npodeccuoHaabHOM
NEeSTEIbHOCTH, TPUMEHSIST METOIbl MOJICIIUPOBAHUS, MATEMATUIECKOTO
aHaJn3a, ECTECTBEHHOHAYYHBIE M OOIIEMH)KEHEPHBIC 3HAHUS

Hoxasaren He 3auteno 3a4TeHo

3HATh: OObyuatomuiics OO6yuaromuiics
OCHOBOIIOJIAraloIINe JIEMOHCTPHUPYET IOJTHOE JNEMOHCTPUPYET 3HAHUE
TEOpEeTUYECKHe OTCYTCTBHUE WIH KOHTPOJIMPYEMBIX pa3/IesioB
ITIOJIOKCHHUA, HEOOCTAaTOYHOC JUCHUIIIIMHBI, OTBEYACT HA
PEyCMOTPEHHBIE COOTBETCTBUE 3HAHUHN BCE BOIPOCHI, B TOM YHCIIE
IIpOrpaMMon KOHTPOIUPYEMBIX JIOTIOJIHUTENBHBIE. B TO XKe
JUCLUATUTMHBI pa3/ienoB MaTeMaTHKHU: HE | BpPeMS IPU OTBETE MOXKET

crocobdeH
apryMEHTUPOBAHHO U
[I0CJIEI0OBATEIHLHO
W3JIaraTth MaTepua,

JIOTTyCKaTh
HECYILIECTBEHHBIE
MOTPEUTHOCTH UJIU JaeT
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HENPaBWJILHO OTBEYAET Ha
JIOTIOJIHUTEIIbHBIE
BOIPOCHI WK
3aTPYAHSIETCS C OTBETOM

HEAOCTATOYHO ITOJIHBIC
OTBCThI

yMeTh:
pemiarb CTaHIapTHBIC
npodeccnoHanbHbIC

3aga4yu C IHIPUMCHCHHEM
CCTCCTBCHHOHAYYHbBIX U

OO0yyvarormmiics
MOKa3bIBaCT
HEJI0OCTATOYHOE YMEHUE
PUMEHSTh TEOPHIO K
PCIICHUIO TUIIOBBIX 3aJa4,

OO0yygarormmiicst
JIEMOHCTPHUPYET YACTUYHOE
COOTBETCTBUE CIEAYIOIINX
YMEHHI: IPUMEHSTh
TEOPETHUYECKUE METOJIBI K

0OIIENHKEHEPHBIX JIOTTyCKaeT TpyobIe PEIICHUIO TUITOBBIX 3a/1a4.
3HaHUH, METOIOB | OIIMOKH MIPH PELICHUN YMeHMs OCBOEHBI, HO
MaTeMaTU4eCKOro 3aJa4 WA BOOOIIE JIOTTYCKAIOTCS
aHanm3a U | pemeHus 3a1a4 HE3HAYUTEJIbHBIE OLINOKH,
MOJICIIUPOBAHUS OTCYTCTBYIOT, HETOYHOCTH, 3aTPYyTHCHHUS
HENPABWJILHO OTBEYACT HA | MPU PEIICHUU 33134, HE
JIOMOJIHUTEIbHEIE BIIMSIONINE HA OOIIUN X0
BOTIPOCHI, CBSI3aHHEIC C pelieHus
M3Y4YaBIIUMUCS B Kypce
MaTeMaTUYECKUMH
METOAAMH U MOJEIISIMU
WM 3aTPYyTHSACTCS C
OTBETOM
BJIANETD: OOyuaromuiics He OO0yyaromuiicst 4aCTUYHO
METOIaMH BJIaJICET WA B BJIaJIEET METOAaMU
MaTeMaTH4YECKOro COBEPIIICHHO MaTeMaTHYECKOro aHaJIn3a U
aHanu3a u HEJIOCTATOYHOM CTEIIEH! MOJICTTUPOBAHUS, HABBIKH

MO/JICIIUPOBAHUS JIISI
3¢ PeKTUBHOTO pereHus
3aja4 B cepe
npo¢eCcCuOHAITBHON
JeSTeNbHOCTH

BIIQJICET METOJIaMHU
MaTeMaTU4eCKOTro
aHaM3a U HaBbIKaMU
penieHus 3aaa4y

OCBOCHBbI, HO JOITYCKArOTCA
HC3HAYHUTCIIbHBIC OHII/I6KI/I,
HETOYHOCTH, 3aTPYAHCHUA
IIpHU aHAJITUTUYCCKUX
onepanusax

OIIK — 4 CnocobeH npoBOAUTH U3MEPEHUS U HAOIIOICHUS B chepe
npo(deccCuOHaNbHOM eSITeIbHOCTH, 00padaThIBaTh U MPEACTABIIATh
HKCIIEPUMEHTAIbHBIC JAHHBIC

IToxa3zarTenn

He 3aureno 3auTeHo
3HATH: OOyuarommiics OOGyuarommiics
OCHOBBI JIEMOHCTPHUPYET MOJIHOE JEMOHCTPHUPYET JOCTATOYHO
MaTeMaTu4dCCKOro OTCYTCTBHEC UJIU FHY6OKI/IC 3HAHUS
aHamM3a, B  0o0BeMe, | HeJOCTaTOUHOE KOHTPOJMPYEMBIX Pa3fielioB
npeaAyCMOTPECHHOM COOTBETCTBUE 3HAHUU JUCHUIIIIMHBI, OTBEYACT HA
MpPOrpaMMoit KOHTPOJIHPYEMBIX BCE BOMPOCHI, B TOM YHCIIE
JUCHUITIIUHBI pasaciioB MAaTEMATHUKH: HE JOIIOJIHUTCIIBHBIC. B T0 ke

croco0eH
apryMeHTHPOBAHHO U
IOCJIENOBATEIILHO

BpeMs [IPU OTBETE
JIOITYCKaeT
HECYIIECTBEHHBIE
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W3jaraTb MaTepuall,
HENPABUIILHO OTBEYAET HA
JIOIIOJTHUTEIIbHBIE
BOIIPOCHI WU
3aTPYIHSIETCSA C OTBETOM

IMOrp€IIHOCTU UJIK JAacCT
HEAOCTATOYHO ITOJIHBIC
OTBETHI

yMeThb:
IIPUMEHSTD
MaTeMaTU4eCKOro
aHaJM3a JJI IOCTaHOBKHU
U PELICHHs INPUKIATHBIX

MCTOAbI

OO0yyarormmiics
MOKa3bIBaCT
HEJIOCTATOYHOE YMEHUE
PUMEHSTh TEOPHIO K
PCIICHUIO TUIIOBBIX 3a/a4y,

OO0yygarormmiics
JICMOHCTPUPYET YaCTUYIHOE
COOTBETCTBHUE CIICAYIOIINX
YMEHHIA: TIPUMEHSATh
TEOPETUYCCKHE METOBI K

3a7a4 B | IOMyCKaeT rpyobie PCIICHHUIO TUITOBBIX 3a7ad.
npogeccuoOHaTBLHON OLIMOKH MPH PELICHUN YMeHus: 0CBOEHBI, HO
obJractu 3a/1a4 WJIA BOOOIIE JIOITYCKAOTCS
pelIeHus 3a1a9 HE3HAYUTEIbHBIE OIINOKH,
OTCYTCTBYIOT, HETOYHOCTH, 3aTPyTHCHHUS
HENPABWJILHO OTBEYACT HA | MPU PEIICHUU 3a/1a4, HE
JIOITOTHUTEIbHBIE BIIMSIIOIIME HAa OOLIMHA X0/
BOTIPOCHI, CBSI3aHHEBIC C pelieHus
U3Y4YaBIIUMUCS B Kypce
MaTeMaTUYEeCKUMH
METOJIaMH M MOJIEIISIMU
WM 3aTPYyTHSACTCS C
OTBETOM
BJIANETD: OOyuaromuiics He OO0yyaromuiicst 4aCTUYHO

CIIOCOOHOCTBIO COYETaTh
TEOPETHUYECKHUE 3HAHUS C
HaKOIIJICHHBIMU
MPAKTUYECKUMHU
HaBBIKaMH TIOCTPOCHUS
MaTeMaTUYECKUX
MOJIENIEN JUIsl PEIIeHUs
WHXEHEPHBIX 33724 B
chepe
npodeccnoHanbHOM
JIEATEIBHOCTH

BJIaACCT NJIU B
COBEPLIECHHO
HEIOCTAaTOYHOU CTEIIEHU
BJaJiceT METOdaMU
MATEMATUYCCKOT O
aHallM3a U HaBbIKAMU
peleHus 3a1a4d

BJIagcCT METOJaMU
MATEMAaTHYCCKOIO aHajin3a 1
MOACIINPOBAHUA, HABBIKA
OCBOCHBbI, HO JOITYCKArOTCH
HC3HAYHUTCIIbHBIC OHII/I6KI/I,
HETOYHOCTH, 3aTPYAHCHUA
P aHAJTTUTUYCCKUX
onepanusax

6.2.3. lllkana oueHnBaHus Pe3yJbTATOB MPOMEXKYTOUYHOIH aTTeCTALMHI

M €€ onmucaHue:

dopma MPpoMeKyTOUHOM aTTeCTAIlUM: 3a4eT.

[IpomexxyTounas arrtectamusi oOydaromuxcs B (QopMe 3adeTa MPOBOJIUTCA TIO
pe3ynbTaTaM BBITIOJHEHUS BCEX BUJOB YUEOHOM pabOThI, MPEyCMOTPEHHBIX paboydeit
MPOTPaMMO IO TAHHOM TUCIUTIIIUHE, TPU 9TOM YUUTBHIBAIOTCS PE3YJIbTAThl TEKYIIETO
KOHTPOJII YCIIeBaeMOCTH B TeueHHWe cemecTpa. OICHKAa CTEICHH JOCTHXKCHHUS
0OyJarOITUMUCS TUTAHHUPYEMBIX PE3yJIbTaTOB OOYYCHHS 10 AUCIUIUIMHE TTPOBOIUTCS
MpernoiaBaTesieM, BeAYIIUM 3aHATHS 10 JUCIUIUTMHE METOJAOM JKCIIEPTHOM OICHKH.
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IIo wmToram HpOMC)KYTO‘IHOﬁ arTeCTallu I10 AMCIHMIIIIMHEC BBICTABIIACTCA OILICHKA
«Ba4YTCHO» UJIH «HEC 3a4TCHO».

HIkanaa
OllECHMBAaHU Onucanue
|

BrinosiHeHs! Bce 00s13aTe/IbHbIE YCJIOBHS MOATOTOBKHU CTY/I€HTA
K NMPOMEKYTOUYHOM aTTecTalN, npeoycmompeHuble
npocpaMMoOu  OUCYUNTIUHBL. CTtyneHT  1eMOHCTPUpYET
COOTBETCTBHE 3HAHWI, YMEHUM, HABBIKOB IPUBEICHHBIM B

3auTeHo Ta0IHIIaX MOKa3aTeNIsIM, ONIEPUPYET TPHOOPETCHHBIMU 3HAHUSIMH,

YMCHHUAMMU, HABBIKAMU, ITIPUMCHSCT UX B CUTyallHUAX MOBBIILICHHOM
CJIOKHOCTH. HpI/I 9TOM MOTI'YT OBITH AOIIYINCHbI HC3HAYUTCIIbHBIC
OH_II/I6KI/I, HCTOYHOCTH, 3aTpyAHCHHA IIpW  aAHAJIUTHYCCKHX
OoIIcpanuiax, IICPCHOCC 3HAHUU 51 YMGHI/Iﬁ Ha HOBEIC,
HCCTAaHAAPTHBIC CUTyalllH.

He BoinosiHEHBI 00s13aTEJIbLHBIE YCI0BHUA MOATOTOBKHU CTYyJI€HTA

K MPOMEKYTOYHOM aTTecTalMH, npeodycmompeHnmvie
npocpavmou  oucyuniunvl, WJIM cTyaeHT JIeMOHCTpUpYET
HEIOJIHOE COOTBETCTBHE 3HAHUM, YMEHUH, HaBBIKOB

He 3aureno | mpuBeiaeHHbIM B  Ta0nuIax  IOKa3aTeNsiM,  JIOMYCKAIOTCA
3HAUUTENbHBIC OIIMOKU, TMPOSIBISETCS OTCYTCTBUE 3HAHUM,
YMEHUH, HABBIKOB I10 PsAMY IOKAa3aTeJe, CTYJIEHT HCIBITHIBACT
3HAYUTEJIBHBIE 3aTPYJHEHUsS IPU ONEPUPOBAHUU 3HAHUAMU U
YMEHUSIMU IIPU UX MIEPEHOCE HA HOBBIE CUTYALIUH.

Copnepxanue (GopM TEKyIIEro KOHTPOJIS W MOPSJOK UX MPUMEHEHHUS U3JI0KECHBI B
MPWIOKEHUU 2 K paboueii mporpamme "MoH/T O1IEHOYHBIX CPENCTB".

7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE oOecneyeHne JUCHUIINHbI
a) OCHOBHAasI JiuTepaTypa:

1. Kynpssues JI.JI. Kparkmii xypc Marematmyeckoro aHaimmsa. 1.1.
HuddepenumanbHoe U UHTETPAIBHOE HCUYUCICHUS (PYHKUIMNA OJHOW MEPEeMEHHOM.
Psapl: YueOHuMK [DnekTpoHHBIH pecypc]: yuel. - DneKkTpoH. JaH. - Mockaa:
®dusmatiut, 2015. - 444 ¢. [Pexxum noctyna: URL: https://e.lanbook.com/book/71994
- 3ari. ¢ ’KpaHa. |

JAOMOJIHUTEIbHAS JIUTepaTypa:

1. [Tuckynos H. C. JludgdepennuanbHoe U MHTErPATEHOE UCYUCIICHUS ISl BTY30B.
B 2-x Tomax. M.: Uuterpan - [Ipecc, 2009. 180 3k3.
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https://e.lanbook.com/book/71994

2. 3yokoB B.I'., JIaxoBckuii B.A., Mapteinenko A.U., Munocnes B.b., [Tymkaps
E.A. Kypc matemaTtuku ajisi TEXHUYECKUX BBICHINX y4eOHBIX 3aBeneHuil. M.: MUY,
2012. 400 5k3. https://e.lanbook.com/

3. MunocueB B.b., Mapteinenko A.W., Jlsxockuii B.A., 3y6koB B.I'. Kypc
BBICIIIEH MaTeMaTuku: YueOHoe mocodome. Yacte 1.M.: MI'MY, 2007; Yacte 2.M.:
MI'1Y, 2007. Yacts 3. M.: MT'I1VY, 2011. 400 >k3. https://e.lanbook.com/

4, ITucemennsbiii J. T. KoHcIeKT JekIuii mo BeICIIEH MaTeMaTuke, 12-oe u3za. M.:
Aiipuc-IIpecc, 2013.
5. Kypc nexumit mo nuHelHON anrebpe W aHATUTHUYECKOM IreoMeTpuu: yueOHOe

nocob6ue. // Kyapssues b.1O., Marsm B.U., [lokazeer B.B., Uepkecosa I'.B.. M.:
MI'TY «MAMW», 20009.

http://lib.mami.ru/lib/content/elektronnyy-katalog. DnekTpoHHBI pecypc.

6. Marematuueckuit ananu3. Teopus npenenoB U auddepeHnuanbHoe
WCYHMCIICHUE: OCHOBHBIC IMOJIOKEHUS TEOPHUH, METOJMYCCKHE YKa3aHWUS W BapUaHTHI
pacueTHo-Tpaduyeckux padot // boagyno M.A., boponuna C.U., Koporkosa H.H.,
TxkaueHko O.1N. M.: MI'TY «MAMMN», 2009.
http://lib.mami.ru/lib/content/elektronnyy-katalog. 3nekTpoHHBIN pecypc.

B) IPOrPpaMMHOe o0ecrnevyeHre U HHTePHeT-Pecypcehl:

[IporpammHoe o0OecrieueHre He TPEAYCMOTPEHO.

WNuTepHeT-pecypchl  BKIIOYAIOT  YYEOHO-METOAMYECKHME  MaTepuaibl B
QJICKTPOHHOM BHAC, IIPCACTABJICHHBLIC Ha camTe mospolytech.ru B pas3acic: «HGHTp
MaTeMaTuieckoro oopasoanus» (http://mospolytech.ru/index.php?id=4486);
BapI/IaHTI:I KOHTPOJIBHBIX SaIIaHHﬁ IO OUCHUINIMHC IIPpCACTABJICHBI Ha calTax:
http://i-exam.ru, http:// fepo.ru
[Tone3npie yueOHO-METOANYECKUE U MH(POPMAIIMOHHBIE MAaTEPHUAJIBI TIPEICTABJICHBI HA
cauTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepedyenb pecypcoB HHGPOPMALMOHHO-TEIEKOMMYHHKAIMOHHOW cetn «HHTepHeT»
IJIA OCBOCHUS JUCHUIIIINHBI.

www.matematikalegko.ru>studentu, www.i-exam.ru.

HHTepHeT-pecypcehl BKIOYAIOT Y4eOHO-METOAUUYECKUE MaTepualbl, MPEICTaBICHHbIC
Ha  calTe  DJIEKTPOHHO-OUOIMOTeYHOM  cuctembl  M3martennctBa  Jlanw
(https://e.lanbook.com/).

http://function-x.ru/tests_higher_math.html Tectsr o BeIicHICH MaTeMaTHKe.

8. MarepuajibHO-TEXHHUYECKOE O0ecnedeHue TUCHUIIMHBI

MartepuanbHO — TeXHHUYECKass 0a3a yHHMBEpCUTETa OOECIeUMBaeT MPOBEACHUE BCEX
BUJOB 3aHATUN, TMPEAYCMOTPEHHBIX Y4YEOHBIM IJIJAHOM M  COOTBETCTBYET
JEUCTBYIOUIUM CaHUTAPHBIM U MTPOTUBOIIOKAPHBIM MTPaBUIIaM U HOPMaM.

Kadenpa «Marematuka» He pacmnoisiaraeT COOCTBEHHBIM ayAUTOPHBIM (OHAOM U
HCIIOJIB3YeT YUeOHBIE ayIUTOPUH U3 0011ero GoHaa YHUBEPCUTETA.

Jlnst npoBeieHUs1 y4eOHBIX 3aHATHI UCTIOIb3YIOTCS:
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- JICKLIIMOHHBIE ayIUTOPUU U ayJUTOPUM JJIA NPOBEICHUS IIPAKTUUECKUX 3aHATUH, B
TOM 4YHKCJE, OCHAIEHHBIE MYJIbTUMEIUNHBIM O00OPYAOBAHUEM [UIsI TMPOBEACHUS
ayJTUTOPHBIX 3aHATHH (IPOEKTOP, HOYTOYK, MUKPO(OH U T.1I.);

- ia paboThl CO CIEUUATH3UPOBAHHBIM MPOrPaMMHBIM O0ECIEYeHHEM BO BpeMs
MHTEPAKTUBHBIX TNPAKTUYECKUX 3aHATHM MMEIOTCS KOMIIBIOTEPHBIE KJIACCBI
YHUBEPCUTETA.

9. MeroanuyecKkue peKOMEHAAIUH I CAMOCTOSATEJIbHOU padoThl CTY/ICHTOB
Pa3znes: 3JieMeHTHI JTMHENHOM ajaredpsol

Martpuubl u onpeneauntenu. IIpexne Bcero, CTyIEHT NODKEH ITOHATh, YTO MaTpULa
— 3TO TabyiuIla Yncen (MpUYeM 3Ta TadIuIa MOKET UMETh OJIMHAKOBOE YHUCIIO CTPOK U
CTOJIOIIOB, a MOXET OBbITh W MPSAMOYTOJBHOM), a OMNpeaeiauTeNib- 3TO YHCIO,
3aMKChIBAEMOE B BHJE KBAJIPATHON TaOIMIBI, TO €CTh ONPEACIUTEIN CYIIECTBYIOT
TOJIBKO Y KBaIpaTHBIX MaTpHLI.

Cnenyer oOpaTuTh 0cO0O€ BHMMAaHHE Ha OINEPALUI0 YMHOXEHUS MPSAMOYTOIbHBIX
MaTpull W TOHATh, KaKUM IOJy4aeTcsl NOPAJOK MATpULbl — IPOU3BEIACHUS.
OcoOEHHOCTh MAaTpHUll TAKK€ COCTOMT B TOM, 4YTO MPOU3BEIECHUE MATPHULl HE
NepecTaHOBOYHO, TO ecTh AB # BA Cremyer 00s3aTebHO yOSIUTHCS B 3TOM, PEIINB
COOTBETCTBYIOIIIHE 33/1aUH.

BaxHbpiM  siBnseTcss moHATHE OOpartHOW Matpuilbl. Hamo 3HaTh  ycioBue
CYLIECTBOBaHMsI OOpaTHOW MaTpullbl W alroput™M ee mnoctpoeHus. Ilocie ee
BBIUHCIICHUS 1I€IeCO00pa3HO JieiaTh MPOBEPKY MPABUIBHOCTU PEIICHUS, BBHIIIOJHUB
olepaluo YMHOXKEHU A'A=E (0JKHA NOJYyYUTHCS €IMHUYHASI MATpHIIA)

[Ipy w3ydyeHHH onpenenuTeNed HaAO0 YETKO YCBOUTh IOHATHUS MHUHODA,
anredpanvecKkoro IOMOJHEHMsI, 3HATh MHOTOUNCIIEHHbIE CBOMCTBA onpenenuTens. s
OCBOGHHUS TEXHUKUM BBIYUCIICHUS OIpeAeNuTeNeld Ieecoo0pa3Ho, BbIOpaB
MIPOU3BOJIbHBINA ONMPEEIUTEINb BbIIIE TPETHErO MOPAIKA, PACKPBITh €0 Pa3InYHbIMU
cnoco0aMu, MpPUMEHSS pa3lIoKeHHWE M MO CTpokaM M 1o crojbmam. OOpartute
BHHMAaHHE, KaKue CTPOKHU (CTONOLBI) MPEANOYTUTENbHEE BHIOMPATH IS PACKPBITUSA
OTpENeNUTeNs, 4YTOObl yOPOCTUTH ero BbluuciaeHue. OcobeHHO 3hPEeKTUBHO
BBIYMCJICHUE OIpeJeIuTeIe ¢ TOMOIIBI0 DJIEMEHTAapHBIX MPeoOpa3oBaHUM,
MPUBOSIIMX €r0 K TPEYTrOJIbHOMY BUIY.

[Ipy u3ydyeHUM pelieHuid cucTeM JTUHEHHBbIX anreOpamdeckux ypaBHeHuil (CJIAY)
oOparuTre BHUMaHUE, NPEXKAE BCEro, Ha IMOHATUE PELIECHUS CUCTEMbl U YCIOBUS
CYILIECTBOBAHMSI PELIEHUI B 3aBUCUMOCTH OT COOTHOILIEHUSI MEXKy PAaHIOM MaTpHULbI,
PAHIOM PACIIMPEHHON MATpPULBI CHCTEMBl M YUCJIOM HEWU3BECTHBIX M YPAaBHEHUM.
OOparute BHUMaHUE Ha ycloBus nmpuMenenus Gopmyn Kpamepa u Mmetoga oOpaTHo
MaTpulibl. BHHMarenbHO paz0bepure NpUMEpbl PEIIeHUsS MNPOU3BOJIBHBIX CHCTEM
JTUHEHHBIX anreOpanvyecKux ypaBHEHHM MeTojoMm [aycca (BBemeHue Oa3MCHBIX H
CBOOO/IHBIX TIEPEMEHHBIX ).

Pa3znes: DiieMeHTHI BEKTOPHOI aaredpbl

[Ipn u3ydyeHuM AaHHOW TeMbl OOpaTUTE BHHMAHHME HA JIMHEWHbBIE OMEpalud HaJl
BEKTOpaMH, Ha IMIOHATUSA JIMHEMHOW HE3aBUCUMOCTH U JIMHEWHOW 3aBUCHUMOCTHU
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BEKTOPOB, Ha (PYHJIaMEHTAJIbHOE TOHSATHE Oa3uca BEKTOPHOrO MPOCTpaHCTBa (U
OpPTOHOPMUPOBAHHOTO 0a3uca), Ha pas3ioKeHHE BEKTOpa Mo 0a3ucy.

HeobxomuMo 3HaTh ompeaeneHHe, TE€OMETPUYECKHE CBOWCTBA  CKAaJSIPHOTO,
BEKTOPHOTO M CMEIIaHHOTO MPOU3BEICHUS BEKTOPOB, (DOPMYIIBI IS X BBIYUCICHUS
B BEKTOPHOW M B KOoOpAMHATHOW (opme. OOsA3aTeNbHO 3HATH U YMETh MPOBEPSTH
YCIIOBUSI OPTOTOHATBHOCTHU, KOJJTMHEAPHOCTH U KOMIUIAHAPHOCTH BEKTOPOB.

Pa3nes: 3j1eMeHTbl MATEMATHYECKOI0 aHAJIM3A

[Ipyn uzydyennn audPepeHInanTbHOr0 UCYUCICHUS (PYHKIUMU OJIHOM NepeMEeHHOU
oOpaTuTe BHUMaHUE Ha TMOHATHE Tpenena (GYHKIUM B TOYKE W METOMABI €ro
BbIuKclieHus. [Ipenen — 0JJHO U3 OCHOBHBIX MOHATUN MaTeMaTUYeCKOro aHanuza. [lpu
BBIUKMCIICHUUA TIpe/leJIOB (PYHKIMU HANl0, MPEXKAE BCEro, BBISICHUTH XapakTep
HEONpeeIeHHOCTU ( 0 000, 00— 0, 100) . UToOBI OBJIa/IETh TEXHUKOW pEIICHUS 337124
0 o
Ha BBIYMCIICHHE TPEICNIOB, HAJ0 3HATh JBa 3aMeEyaTeNbHBIX Mpejaena, TaOmuiry
HKBUBAJICHTHBIX OECKOHEYHO MalbIX, NpaBwio JlomuTans, pa3nuyHbIe TMPUEMBI
PACKPBITHSL HEOIPEACICHHOCTEH B 3aBHCHUMOCTH OT BHAA (DYHKIIMHM W PEIIUTH
JA0CTATOYHO OOJIBIIIOE KOJIMYECTBO 3a/1a4.
[Ipu u3ydeHuu TeM, NOCBAIICHHBIX TPOU3BOIHON U AuddepeHnnany GyHKIUU, HAJI0
OCMBICTTUTh HMX TEOMETPUYECKHA CMBICI, TOHUMATh pa3IHdue MEXAy HUMHA
(nuddepennman - 3TO riaBHas JUHEHHAs 4YacTh NpupameHus GyHkuuun). TBepao
3HaTh (Kak TabmuIly yMHOXKEHUs) QopMynbl auddepeHIupoBaHus OCHOBHBIX
aNeMeHTapHbIX GyHKUMA W TpaBwia guddepeHirpoBanuss (Bce, KOHEYHO, HO
0CcO0eHHO MpaBuio TU(hepeHITMPOBAHUS CIIOKHON DYHKIIUH).
OOparutre BHUMaHUE Takke Ha OCOOeHHOCTH auddepeHIupoBaHus (YHKIIHM,
3aJlaHHBIX B HEsABHOW (opme, TMapaMeTpUYecKH, Ha TpPHEM JorapupMUUECKOro
muddepeHmpoBaHusl.
Crnenyer 4eTKO 3HaTh U yMETh MPHUMEHITHh aJTOPUTM HCCIEIOBaHHs (QYHKIHMNA U
MOCTPOEHUsI TpaUKOB: ONpenereHre TOYeK pa3pbiBa (M MX KIACCHUPUKALHUIO),
acuMnToT rpaduka (BepTUKAIbHOMN, HAKIIOHHON, TOPU3OHTAIBHOM), HEOOXOIUMBIE U
JOCTATOYHBIC YCJIOBHUS MOHOTOHHOCTH (DYHKIIMH, CYIIECTBOBAHHUS JIOKaJbHOTO
AKCTpEMyMa, MPOMEKYTKOB BBIITYKJIOCTH M BOTHYTOCTH (DYHKITUM M TOYEK MTepernoa.

Pasznea: HHTETPAJbHOC HCYUCJTICHUE

B wunHTEerpanpbHOM WCUMCIEHHMHM pemiaeTcs 3ajada, oOOpaTHOW TOW, KOTopas
paccMaTpuBaiach B AuddepeHIInaIbHOM HCUYUCICHUH: HEOOXOIWMO HAWTH Jis
nanHoi yHkimu f(X) Takyro QyHKIMIO, TPOM3BOIHAS OT KOTOPOH ObLiIa OBl paBHA
3amanHou. MHTerpupoBanne (DyHKIMI — JOCTATOUYHO CIIOKHBINA pa3zesl MaTeMaTUKH,
OBJIAJIETh KOTOPBIM MOKHO TOJIBKO, €CIIM CTYAEHT CMOXET YAEIHUTh JOCTaTOYHO
00JIbI1I0€ BpeMs PEILICHHUIO 3a/1a4 UHTErPaIbHOIO UCUUCICHUS,.

Hano TBepno 3HaTh TaOiMIly MHTETPATIOB OT OCHOBHBIX 3JIEMEHTapHBIX (DYHKIIMMA,
OCHOBHBIE METOJbl MHTETPUPOBAHMS (3aMEHa TMEPEMEHHOM, WHTErPUPOBAHUE 10
4acTsM, IPUEMbl BBIYMCIICHHUS] UHTETPAJIOB OT PAMOHANBHBIX IpOoOed, OT pa3HOro
TUIa TPUTOHOMETPUUECKUX (PYHKIUH).
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Hano ocMbICINTH €IUMHCTBO MOAXO/AAa K IMOCTPOEHUIO ONPEICIICHHBIX, KPaTHbIX,
KPUBOJIMHEWHBIX, TOBEPXHOCTHBIX HMHTETPAJIOB — IOCTPOCHHE  HEKOTOPOi
MHTETPAJIbHON CyMMBI U IIPENEIIBHBIA IIEPEXO.

3HaTh TEOMETPUYECKHI CMBICT U OCHOBHYIO ()OPMYITy BBIYUCICHHUS OMpPEIEICHHBIX
uHTerpasnioB — ¢gopmyny Hpiotona — JleiiOHuIia, reomMerpuueckue U (pusmueckue
MPWIOKEHUSI OMPEJCICHHBIX U KpPaTHBIX WHTETPaloOB, YyMETh HAXOJIUTh IUIOUIANb
IUIOCKOHM (UTYPBI, TMHY KPUBOM, 00BEM H IIJIOIAAb TOBEPXHOCTHU TEJ BPAIICHUS.

10. MeTozmquKne PEKOMEHIAUA NJA IIpenmoaaBaTest

[Ipexne Bcero, ciaeayeT oOpaTUTh BHUMAHUE CTYJEHTOB HA TO, YTO IPAKTUYECKU BECh
M3y4aeMblii UMH MaTepHall He TpeOyeT Kakoh-1100 crenruanbHOM (JIONMOJIHUTEIBHOM)
MOJITOTOBKH U BIIOJIHE MOXET OBITh YCTICIIHO U3YY€EH, €CIIHU CTYJIEHTHI OyIyT MOCeIaTh
3aHATHUS, CBOECBPEMEHHO BBIMOJHATH JOMAIllHUE 3aJaHusl W IMO0JIb30BaThCsa (TpU
HEOOXOJUMOCTH)  CHCTEMOH IUIAHOBBIX KOHCYJIbTAllM B TEUEHUE CEMECTpa.
Bomeamme B Kypc MaTeMaTHKU pa3/ielibl SBISAIOTCS KJIACCUYECKUMU, B TO K€ BpeMs
OHM MPAKTHUYECKH OPHUEHTHPOBAHBI, TAK KaK MMEIOT IIMPOKOE PACIpPOCTPAHEHUE IJIS
pELIeHHs] pa3HOro poja 3a7ad BHYTPHU CaMOl MAaTeMAaTHKU M MPUKIAAHBIX 3aaa4. Mx
OCBOCHHE MOMOXET CTYJIEHTaM JIOTHYECKH BEPHO, APIYMEHTHPOBAHO U SICHO CTPOUTH
YCTHYI0O U THUCBMEHHYIO p€Yb, YCHEUIHO NPUMEHATh  HAKOIUJICHHBIE 3HAHHS B
PO ECCUOHATIBHOM €SI TENbHOCTH.
Heobxoaumo ¢ camoro Hayana 3aHSTUH PEKOMEHJIOBAaTh CTYJIEHTaM OCHOBHYIO U
JOTIOJTHUTENBHYIO JINTEPaTypy, a B KOHLE CeMecTpa JaTh CIHMCOK BOMIPOCOB MJIA
IIOATOTOBKH K 9K3aMEHY.
Ha nepBoMm 3aHATHM 1O OUCHUIUIMHE cJeAyeT o0sA3aTebHO NPOMH(GOPMHUPOBATH
CTYIEHTOB O BUJE U (opMe NMPOMEKYTOUHOM aTTECTALUHU 10 AUCLUUIUIMHE, CPOKax &
IIPOBE/ICHMS], YCIOBUAX AOIYCKA K IPOMEXKYTOUYHOM aTTECTAlllN, IPUMEHSIEMBIX BUIAX
IIPOMEKYTOUYHOTO KOHTPOJIS.
CooOpaxeHuss 1 peKOMEHJALMH, MPUBEJAEHHbIE B M. 9 paboueil mporpaMmmsl Ajs
CTYJIEHTOB, JOJDKHBl OBITh YETKO CQOPMYIUPOBAHBI M H3J0KEHBl HMEHHO
MPENo/IaBaTesieM Ha JEKUUAX, MPAKTUUYECKUX 3aHATUSAX U KOHCYJIbTalUAX.
N3noxenne TEOPETUYECKOTO Marepuaa TOJKHO CONIPOBOKIATHCS
WJUTIOCTPATUBHBIMM MPUMEpPAaMHU, TLIATEIbHO OTOOpPAHHBIMHU MpPENOJaBaTeNieM Tak,
YTOOBI TEXHUYECKUE TPYIHOCTU U BBIKJIAJKU MPU PEIICHUH 33J]a4l HE OTBJIEKAIU OT
[JIABHOTO: OCMBICIIEHUSI HJIEM U CYTH MNpUMEHseMbIX MeToJoB. Crenyer Bcernaa
yKa3blBaTh INPHUMEPBI MPAKTHYECKOIO0 INPUMEHEHHsS PACCMOTPEHHBIX Ha 3aHITHUIX
ypaBHEHUH U HOPMYI.
[TpakTrueckue 3aHATHS JOKHBI OBITh OpPraHM30BAaHBI MPENOAABATEIEM TaKUM
o0pa3oM, 4TOOBI OCTAaBaJIOCh BpeMsl Ha MEPUOJUYECKOE BBIMIOJHEHUE CTYACHTaMHU
HEOOJIBIION CaMOCTOSITENIbHOM paboThl B ayJUTOPUU JJisi MPOBEPKU YCBOCHHUS
U3JI0)KEHHOTO0 MaTepurara.
[IpenonaBaresnp, Beylnii MPAaKTUUYECKUE 3aHIATHSI, IOJKEH COTJIACOBBIBATh YU€OHO —
TEMATUYECKUN IUIAH 3aHATUM C JIEKTOPOM, HCHOJb30BATh E€IUHYK) CHUCTEMY
0003HaYEHUH.
[IpenonaBarento ciemyeT a00OMBATHCS CHCTEMATHUYECKOM HEMPEpPhIBHON pabOThI
CTYJICHTOB B TEYEHHE CEMECTpa, HEOOXOJUMMO BBISIBIATh CHIBHBIX CTYACHTOB U
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IpPUBJIEKATh UX K HAy4yHOH paboTe, K y4acTHIO B Pa3HOro poja OJMMIIMAJAaX U
KOHKYypCax.

CTyeHT JOJDKEH OUlyIaTh 3aWHTEPECOBAHHOCTH IPENOAaBaTeNls B JAOCTUKEHUU
KOHEYHOTO pe3yJsibTaTa: B MPHUOOPETeHNH 00yYalOIMUMUCS MPOYHBIX 3HAHUN, YMEHUN
U BJIaJICHUS] HAKOIJICHHOW MH(pOpMAIMeil Uil pelieHus 3a1ad B npo¢decCHOHaIbHON
NEATEIIBHOCTH.
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CTpykTypa H coep:KaHue TUCIUIINHBI « BpIcIasi MaTeMaTHKa
M0 HANPABJIEHHIO MOATOTOBKHU
22.05.04 «I'opHoe 1eJ10»
Crenmanuzanus
«IIIaxTHOE U MOA3eMHOE CTPOUTETbCTBO»
(Cneruanmcr)
3a4Has (hopMa 00yueHHs

Ilpunoostcenue 1

He B .
Uabl yueOHO#i padoThl, DODMEL
ae BKJIIOYASl CAMOCTOSTEJIbHYIO Buasbl camocTosiTeIbHON PaGoThI P
Ce | ™ pPadoTy CTYIEHTOB, CTY/IEeHTOB arrecta
Paznen Mec Ce H TPYAOEMKOCTH B Yacax o
n/n ™ Me
cT J | I/C | Ja6 | CPC | KCP | K.P. | K.II. | PI'P | Pedepar | K/p | I 3
pa
IlepBrIii cemecTp
BBenenue. Pazmen 1. DiieMeHTBI
JINHEHOH anredpsl .
Martpuiisl u onpeaenuteny. Onepanuu Hal
11 |Marpuuamu. TpaHCHOHHpraHHaﬁ 1 1 2 3 +
Marpunia. OnpenenuTend, UX CBOWCTBA U
BBIYHCIICHUSI.
Buvioaua 3a0anuit PI'P No 1 no auneiinou u
6EeKMOPHOU_anzedpe
OOpatHass MaTpulla H  aIrOPUTM  €¢
BbruncieHus. Panr matpunl. [IpuBenenue
{9 | MaTpHIBL K IMAarOHATBHOMY — WM | 4 2 2 2 3
TpameuueBUIHOMY  BHIY. MarpudHas
dbopma 3amECM  CHUCTEMBI  JIMHEHHBIX
anreObpanvyeckx ypaBHEHUH.




Pemienne cucreMm JIMHEHWHBIX YpPaBHEHUU

1.3 | metonom Kpamepa, merogom oOpaTHOM
Marpulsl, MerogoMm ["aycca.
Teopema Kponekepa — Kanemu. Pemenue
MIPOU3BOJILHBIX CUCTEM JTMHEHHBIX
1.4 | ypaBHenuit meTosiom ["aycca. OgHOpOAHBIC
CUCTEMBI JINHEHHBIX aJlreOpandecKux
YpaBHEHUU
Pa3nes 2. JiieMeHTBI BEeKTOPHOI
ajareopobl.
JIuHeliHbIe onepanuy HaJ BEKTOpaMu, UX
cBolicTBa. JIMHEetHasl 3aBUCUMOCTh U
HE3aBHCUMOCTb BEKTOpOB. basuc cucremsl
1.5 | BekTOpoB. PaznoxeHue BekTOpa Mo
0asucy.
CkansipHO€, BEKTOPHOE U CMEIIAHHOE
MIPOU3BEICHUS BEKTOPOB, UX CBOMCTBA.
CamocrositesbHas padora Nel Ha
ceMHHape
Pa3znen 4. Dj1eMeHTBI MATEMATHYECKOTO
aHa/M3a.
UYucnoas mnocnenoBarenbHOCTh. [Ipenen
YHUCJIOBOM TOCJIEI0BATEIbBHOCTY M €ro
cBoictBa. Dynkmus. Ilpexpen ¢yHkuMM.
1.6 | OcHOBHBIE TEOPEMBI O Tpenenax GyHKINH.
Ilepeli 1M BTOpPOM  3aMeYaTelIbHbIC
npenensl. CpaBHEHHE OECKOHEYHO MaJIbIX U
0ECKOHEYHO OOJBIINX BEIUYHUH.
Boinaua 3agmapmii PIT'P Ne 2 1o
MATEeMATHYECKOMY AHAJIM3Y.
CpaBHeHHEe  OECKOHEYHO  MaJlbIX U
1.7 | GeckoHEUHO 00IBIINX BETTUYHH.

OKBUBAJICHTHBIE OECKOHEYHO MaJble
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BEJIMYMHBI. PackpeiTne
HEONPEACIECHHOCTEN PA3JINYHOrO TUIIA

1.8

HenpepsiBHOCTh (QyHKIMH B TOYKE W Ha
npomexxyTke, Touku pa3pbiBa QyHKIMH, UX
kinaccudukanus. AcUMOTOTHI  rpaduka
byHKIHH, ux Kiaccudukanms u
HaXO0XKJICHHE.

1.9

[IpousBognas ynkiuu. I'eomerpudeckuit
U MEXaHUYECKUH CMBICI MPOU3BOIHOM.
[IpaBuna nuddepeHIpoBaHUS u
(GOpMyIIbI  BBIYMCICHHSI  TIPOU3BOIHBIX.
Tabnuma MPOU3BOTHBIX OCHOBHBIX
HJIEMEHTAPHBIX () YHKIIHIA.

1.10

Brbruncnenne  mpou3BOAHBIX  (DYHKIUH,
3aJIaHHBIX Pa3JInYHBIM 00pa3oM.
Huddepennmann. [TpousBoaHbIC u
muddepeHIranbl  BBICIIUX  MOPSIKOB.
[TpuOnm>keHHbIE BHIYUCICHHS C MOMOILBIO
nudepeHnmaios.

10

1.11

PackpsiTue HEOIPEIEIEHHOCTEN
paznmuuHoro tuma. llpaBwio Jlomwmrans.
®opmyna  Tewsopa. Paznoxenus
OCHOBHBIX dJIEMEHTApHBIX (YHKIUNA TIO
dbopmyne Maknopena. [lpuGnmxeHHbie
BBIUHUCICHUSI C TOMOLIBIO  (OPMYJIBI
Tennopa.

11

1.12

OcHoBHbIe TeopeMbl U (HepeHIINATBEHOTO
ucYUCIeHUsl. MOHOTOHHOCTh  (DYHKIIHH,
3KCTPEMYMBI. Heob6xomumebie u
JOCTaTOYHbIE YCJIOBHUS MOHOTOHHOCTH,
JOKaIbHOTO JKcTpemyMa. HccnenoBanue
BBIMYKJIOCTH Tpaduka ¢(yHkiuuu. Touku
neperuda rpadurka GyHKIHH.

12
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1.13

OOmast cxema HcCilIeOoBaHUS (QYHKIUH U
noctpoeHuss ee rpaduka. CBolicTBa
(GyHKIUH, HENPEephHIBHBIX Ha OTPE3Ke.
HauGonbiiee u HauMeHblllee 3HAYCHHS
(GyHKIMN Ha OTpE3KE.

CamocrositesibHasi pabora Ne 2 Ha
ceMHUHape

13

1.14

Pa3znea 5. UnTerpajibHoe ucUMcjIeHHe
[TepBoobOpazHasi. Heomnpenenenusrii
HHTETpaJl MU e€ro cBoicTBa. Tabnuia
WHTETPAJIOB OT OCHOBHBIX 3JIEMEHTapPHBIX
byHkuii. Meroag  HEMOCPEICTBEHHOTO
WHTETPUPOBAHUS.

Boimaua 3amammii PTP Ne 3 1o

HHTEIrpajJbHOMY UCUHCICHUIO

14

1.15

WuTerpupoBaHue ¢ TOMOIUBIO  3aMEHBI
IIepeMeHHON. MeToj MHTErpupOBaHMs IO
4acTsM.

15

1.16

WuTerpupoBanue paiyoHalbHBIX ApoOeH,
UHTETPUPOBAHKE TPUTOHOMETPUYECKUX

byHKIMIA

16

1.17

3amaur, OPUBOAAIIME K  TOHSTHIO
OTpPENCNICHHOTO0  WHTErpana. Y CJIOBHUSA
UHTETPUPYEMOCTH. CsoiicTBa
ompejaeneHHOro  wHTerpayia.  Dopmyra
Hrrorona-Jleitonuiia.

17

1.18

[TpunoxeHus: onpeneNeHHOro HHTerpaia B
TreOMETPUH M MeXaHUKe (BBIYHMCIICHHE
ionaiel iockux GUryp, JUIMHBI KPUBOH,
o0beMoB). HecoOcTBeHHBIE  HMHTETpajbl
MIEPBOTO M BTOPOTO POJA, X CBOWCTBA
CamocrositenbHass  paGora Ne3 Ha
ceMHHape

18
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(Dopma ammecmauuu

19-

21
Bcero yacoB no quCHUILINHE 3
3
B IIEPBOM ceMecTpe 36 18 54 cam.
PI'P pa6
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[Tpunoxenue 1

MUHUCTEPCTBO HAYKU U BBLICILIET'O OFPA3OBAHUS
POCCUNCKOU ®EJEPAIINU
®EJIEPAJIBHOE I'OCYJAPCTBEHHOE ABTOHOMHOE
OBPA3OBATEJILHOE VUPEXX/IEHUE BBICIIEI'O OFPA3OBAHNS
«MOCKOBCKHM NOJUTEXHUYECKUY YHUBEPCUTET»

(MOCKOBCKHH MMOJIUTEX)

Hanpasnenue noarorosku 21.05.04
«I'opHoe ges10»
Cnennanu3amus

«IIIaxTHOE U MO/3eMHO€E CTPOUTEIHCTBOY

®dopma oOydeHUsI: 3a04HAsS

Kad)em:)a «MaremaTuka

®OH/
OLIEHOYHLIX CPEJCTB

MO JUCHMUILIAHE

Boicimag MmareMaTuka

Cocras: 1. ITaciopT (poHA2 OLEHOYHBIX CPEICTB
2. OnucaHue OLIEHOYHBIX CPe/ICTB:
- KommiekTsl 3a1aHuil VI KOHTPOJIBHBIX padoT.
- Kommiexkt Bonpocos.
- KommuiekT 3axanuii 11 BBINOJIHEHHSA
pacueTHo-rpaduyeckux pador

CocraBurTeiu:
K.¢p.-m.1., nou. E.A. KoraH,

Mocksa, 2021 rox



IMOKA3ATEJIb YPOBHSI COOPMHUPOBAHHOCTH KOMIIETEHIIUIA

Tabmuma 1

«BbIcIIasi MATEMATHKA)

®I'OC BO 21.05.04 I'opHoe 1eJ10

B IIponecce€ OCBOCHUA ﬂaHHOﬁ JUCHUIITIMHBI CTYACHT (bOpMI/IpyeT U JIEMOHCTPHUPYET CICAYIOINE KOMIIETEHIIMH.

KOMIIETEHIIUA IlepeyeHb KOMIIOHEHTOB TexHosorus dopma Crenenu ypoBHeii 0CBOeHH
NHIEKC | @OPMYJIUPOBKA ¢dopMupoBaHNsl | OLIEHOYHOI0 | KOMIETEHIIHI
KOMIIETeHIH i cpeacrBa*®
YK-1 Crnocoben 3HaTh: JEeKUus, YO Bba3zoBblii ypoBeHb
OCYILIECTBIIATh IOUCK, | IPUHLMIIBI cOOpa, 0TO0pa U camocrositenpHas | PI'P -BJIaJICET HaBbIKAMU PabOThI C
KPUTUYECKU aHanu3 | 00001IeHns HHPOpMaLny; pabora, OCHOBHBIMM ITOHATUSIMU U METOJIaMH B
U CUHTE3 yMeThb: CEMHHapCKHe paMKax JMCHUIUINHBI;
uHpopManuuy, COOTHOCHUTB Pa3HOPOJHBIE 3aHATHSA
IPUMEHSITh SIBJIGHUSI U CUCTEMAaTU3UPOBATh IToBbIICHHBIN YPOBEHB
CUCTEMHBIN IOIXOL UX B paMKax MU30paHHBIX BHJIOB -CBOOO/IHO BIIA/ICET U3YYCHHBIMU
JUISL peIIeHUs npodeccuOHaTBLHON MaTeMAaTHYECKUMHU METOJaMH,
IIOCTaBJICHHBIX 337a4 | JESATEIBHOCTH CIOCOOCH UX TBOPYESCKH IPUMEHHUTSH K
BJIAl€Th. 3aJadaM IMOBBINICHHOM CJIOKHOCTH
npUHIUNaMu coopa, oTdopa u
000011eHNs HHPOpMAIHH,
OIIK—-1 | CnocoOHOCTBIO 3HATh: JeKUus, YO Ba3zoBblii ypoBeHb
pelaTs 3aJa4n OCHOBOIIOJIararIme camocrositenpHass | PI'P -BJIa/IeeT HaBbIKaMH paboTHI ¢
npo(ecCHOHANBHOM | TEOpEeTHYECKHE MOJIOXKEHUs, | paboTa, KP OCHOBHBIMU MOHSATUSIMU U METO/IaMU B
JESATEIIBHOCTH, IIPELYCMOTPEHHBIE MTPOrPAMMOM | CEMUHApPCKHE bx3 paMKax JUCLUIUINHBI;
MPUMEHSISI METO/IbI JUCIUITNHBI 3aHATUSA
MOJIEJITUPOBaHUS, yMeTb: IToBbIlIEHHBIH YPOBEHb
MaTeMaTHU4eCKOTo pemaTth CTaH/IapTHbHIE -CBOOO/IHO BIIa/I€ET U3YUEHHBIMU
aHaJIN3a, npodeccuoHaIbHbIE 33a4d  C MaTeMaTH4YeCKUMH METO/IaMH,
€CTECTBEHHOHAYYHbIE | IPUMEHEHHEM CIIOCOOEH UX TBOPYECKH IPUMEHUTH K
U OOILIEMH)KEHEPHBIE | €CTECTBEHHOHAYYHBIX u 3a/J1a4aM TOBBIIICHHON CI0XKHOCTH
3HAHUS OOLIeMHKEHEPHBIX 3HAHUH,
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METOJIOB MaTeMaTHIeCKOT0o
aHaJIM3a ¥ MOJICIIUPOBAHUS
BJIaJI€Th:

METOaMHU MaTeMaTHYECKOTO
aHaJlM3a U MOJICTTUPOBAHUS IS
3¢ PeKTUBHOTO pEIICHHs 3a/1a4 B

chepe npodecCHOHATLHOM
JEeSITeNIbHOCTH
OIIK-4 CriocoGHOCTHIO 3HATh: JeKUus, YO Bba3zoBblii ypoBeHb

MIPOBOUTH OCHOBBI MaTeMaTH4ecKoro | camocrositenibHas | PI'P -BJIaJIceT HaBbIKaMU PabOTHI C
U3MEPEHUs U aHasm3a, B o0Beme, | pabora, KP OCHOBHBIMH MTOHSTUSMHU U METOAAMHU B
HaOmoIeHus B cdepe | MPeayCMOTPEHHOM MPOTPaMMOIl | CEMUHApPCKHE bx3 paMKax IUCIUIUINHBI;
npoeCCUOHATBHON | JTUCHUTUTHHBI 3aHATHS
NESITEIbHOCTH, yMeTh: IMoBbIIEHHBII YPOBEHb
o0pabartbIBaTh U IPUMEHSTh METOBI -CBOOOJTHO BIIAJICET U3YUCHHBIMU
MPEJICTaBIST MaTEeMaTHYeCKOro aHanu3a s MaTeMaTHYECKUMHU METOIaMH,
OKCIIEPUMEHTAIBHBIE | TOCTAHOBKH " peleHus CIOCOOCH UX TBOPYECKH IIPUMEHHUTH K
JTAHHBIC NPUKIaIHBIX 3a1a4 B 3aJa4daM ITOBBIINICHHOU CIO0KHOCTHU

npoeCCHOHATLHON 00JIaCTH

BJIa/IeTh:

CIIOCOOHOCTBIO coyeTarb

TEOpETUYECKHE 3HaHUS c

HAKOTUICHHBIMH TPAKTHYCCKHUMHU

HaBbIKaMU HOCTPOCHHUS

MAaTeMaTUYECKUX MOJIENEH I
pellleHrs WHXEHEPHBIX 3aJad B
chepe npodecCuoHAIbHON
JeSITeIbHOCTH

**- CokpareHns popM OIEHOTHBIX CPEICTB CM. B nputoxkeHnH 2 k PIT.
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Hepeqenb OLCHOYHBIX CPEACTB I10 JUCIHMUIIJIHHE

«BbICIIIasi MATEMATHKA)

Tabmura 2
Haumenosanue [IpencraBnenue
Ne Kparkas XapaKTepUCTUKA
/11 OTICHOHHOTO OIICHOYHOTO CPEJICTBA OHCHOHHOTO
CpeacTBa cpeactBa B DOC
1 | KoHTtposbHas CpenctBo  mpoBepku  ymeHud | Kommiekr
(camocTosiTeIbHASA) | IPUMEHSITh TOJYYEHHbIC 3HAHUS | KOHTPOJIBHBIX
pabora JUTSI pelIeHus 3a1a4 | 3a7aHui o
(KP) ONPEAECICHHOTO THUIIA 10 TEME WM | BApUaHTaM
paszueny
2 | PacuetHo- CpencrBo  mpoBepkn  yMeHuil | Komruiekt
rpaduueckas MPUMEHSTh TIOJIYYEHHbIC 3HAHUS | 3aJaHUI TUISt
pabota 1o 3apaHee ONPENIECICHHON | BBIIIOJIHEHUS
(PT'P) METOAMKE U1 PELICHUs 3aa4 WId | paCyeTHO-
3aJlaHdid MO0  MOAYJII  WIU | rpaduueckoi
JUCLUIUIMHE B LIEJIOM. paboThI
CpenctBo KOHTPOJIS,
OpraHM30BaHHOE KaK CHelralbHas
Oecena [E€Iaroru4ecKoro
YcTHBIN ompoc paboTHuKa ¢ 0byuaromMMCA na Bompocsl no
TEMbI, CBSI3aHHBIE C H3y4aeMOU
3 | cobecenoBanue, . TeMaM/paszenam
(VO) JAMCUUILTHHOMN, M PACCUNTAHHOE HA PR ——
BBISICHCHUE o0beMa  3HaHUU
oOyyJaromerocs 1o
ONpENECIICHHOMY pa3lieny, TeMe,
npoOsemMe u T.11.
Cucrema CTaHIApTU3UPOBAHHBIX
Tect 3aJIaHUH, no3Bosistroniass | MoHag  TECTOBBIX
4 (T) aBTOMATU3UPOBATH NpoLEAYypy | 3aIaHUMN
U3MEPEHUsT YPOBHS 3HAHUU W
yMEHUM 00y4aronierocs.
5 | buners! k 3auery CpenctBo  mpoBEepKH  3HAHWM, | buneTsl k 3adeTy.
(bk3) YMEHUH, HAaBBIKOB. Moxer | lIkana
BKJIIOYATh KOMILIEKC | OIIEHUBAaHUS u
TEOPETUYECKUX BOMPOCOB, 3ajady, | mpoleaypa
MPAKTUYECKUX 3aTaHUM. MPUMEHEHUSL.
[IpomexxyTouHast 3auer (3) 1) yctho (V)

arrectanus (I1A)

2) nucbmenHo (I1)

OdopMmiieHune U onMcaHue OLEHOYHBIX CPEICTB




dopMa NPOMEKYTOYHOH aTTECTALUM: 3a4eT.

[IxaJja oueHUBaHUA:

«3a4TeHo» - BBINOJHEHBI BCE 00S3aTENIbHBIC YCIOBHUS TOATOTOBKH CTYACHTa K
MIPOMEKYTOUHON  aTTECTALUU, HNpedyCMOMPEHHble NPOSPAMMOU  OUCYUNTIUHBL.
CTyneHT 1eMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHHI, HABBIKOB ITPUBE/ICHHBIM B
Ta0MuIax [OKa3aTelsiM, OMNEpUpPYeT MPUOOPETEHHBIMU 3HAHUSIMHU, YMEHUSIMHU,
HABBIKAMU, IIPUMEHSAET UX B CUTYaLUSIX MOBBIMICHHON CI0XHOCTHU. [Ipn 3TOM MOTYT
OBbITh JIOMYIIEHbl HE3HAUYUTEIbHbIE OIIMOKH, HETOYHOCTH, 3aTPYJHEHHUs MpuU
AHAJIMTUYECKUX OIEpalHusX, EPEHOCE 3HAHUN U YMEHUN HA HOBBIE, HECTAHJAAPTHBIC
CUTYyalUU.

«He 3a4TeHO» - HE BBIMIOJIHEHBI O00s3aTeNIbHbIC YCIOBUS MOATOTOBKU CTYJIEHTa K
IPOMEKYTOUYHON aTTeCTaIluU, npedycMompennvie npocpammou oucyuniunst, NJIN
CTYAEHT JEMOHCTPUPYET HENOJHOE COOTBETCTBUE 3HAHWUW, YMEHWUH, HaBBIKOB
MPUBEICHHBIM B TaOJHWIaX IOKAa3aTesisiM, JOMYCKAIOTCS 3HAYUTEIbHBIE OIIHOKH,
MPOSIBJISICTCS] OTCYTCTBUE 3HAHUW, YMEHUM, HABBIKOB IO PANly MOKAa3aTeNer, CTYACHT
WCTBITHIBAET 3HAYNUTEIIBHBIE 3aTPYIHCHUS MPU ONIEPUPOBAHNUH 3HAHUSIMU U YMEHUSIMU
[IPU UX MEPEHOCE HA HOBBIE CUTYAIIUU.

KoMIieKThI TeCTOBBIX 3aJaHNH U KOHTPOJIbHBIX padot (KP)

3aganus aias onenkn komnerennun OIIK-1, OIIK-4

110 JUCHUIIIIMHE Bricmiasi MaTeMaTHKa
(HaMMEHOBaHHE JIUCLUILIMHBI)

1-p1ii cemecTp

1. Haiitu 3Ha4€HHUs MATPUYHOTO MHOTOWICHA [ (A)
f(x)=-x*+2x* —x+3,A:(_1 0]
3 2
2. Haiitu panr MaTpuIlsl IPUBEACHUEM K CTyIIeHUaTOMY BUIy [ —2 8 1 -5
3 -1 7 2 4
-8 2 -6 -3 -13
11 -3 13 5 17

3. BeIUHCTHUTE OIIpeIeUTEeNb IPUBECHUEM K CTYIICHYaTOMY BUIY 1 2 1
3 -5 3
2 7 -1
4. Haiitu matpuiy, oOpaTHyto gaHHO# (a). PemmTs MaTpuaHoe ypaBHEHHE (0)
@ (1 2 1 (6)£1 —2DX:[-2 3 5}
3 5 3 -3 4 3 -1 0
2 7 -1

5. PemuTh cucteMy ypaBHEHHUH. YKa3aTh 00lee U 0JJHO YaCTHOE pelieHue (a).
Pemute cucteMy ¢ moMoIsr0 00paTHOM MaTpHIls! 1 1o hopmyrnam Kpamepa (0)

(@) (4x +9x,—5x%,—-8%, =5 (6) (%, +2%,+%, =5
3% +7X, —2X; —4x, =4 3% —5X, +3X;, =7
2X, +5X, + X, +3X, =3 2X + 17X, — X3 =13
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1. PacniicaThb pasnoXeHUe BEKTOpa y 110 BeKTopa p,q.r
={5,-12,1} p={1, 30} ={1,-11} r={0,-1,2}

2. KojumHeapHsbl JIM BEKTOPBL p H 7

a={2,01} b={-231 p=2a+2b, g=3a-2b

3. BeIMMCIUTE 101k apauIeIorpaMmMa, IIOCTPOEHHOTO Ha BEKTOpax g U & — yron Mexay

BEKTOPAaMH p U

a=2p+q b=p-3q [p|=2"[o]=2

1.  YwmcmoBas mociea0BaTeIbHOCTE. [Ipener anucioBoi mocaeaoBaTeIbHOCTH. BECKOHEYHO MalTble
0ECKOHEYHO OOJIbIINE MTOCIER0BATENbHOCTH. Yncio €.
2.  Haiitu nponsBoaHy0 (GyHKIUH thZ
7" +5
= . ~ . = . o
3. JlaHbl BEKTOPHI 5 — (2, 3) b= (1, _3) €= (_1, 3) . IIpn xakoM 3Ha4eHHUU BEKTOPEI

p=a+ aB, G = &+ 2C KOIUIMHEApHbI.

3aganns 1o MaTaHAJIN3Y
1. HaiiTn npoussouyio vy :

9y argn -

y=arctg”In——
X+2

B 8 r) x=e'cost, y=¢'
)sin(x—Zy)+X—:7x ) y=¢ cost
y

2. Haiitmn (1 1 J

X arctgx

lim

X—0

3. [IpoBecTu nosIHOE UCCIIEIOBAHUE U TTIOCTPOUTD IpauK ¢ (X) N 1
- V2

X

1. Beruucnuts npenensi:
1. n+l n-1 2. H 3.5 ctg7x

m2 52 S 3 i a3y

N—o0 3n+ 5n x;yol_e)(
2. BeIUUCAUTH OPOU3BOJHBIE:
Loyo_cosx 2 y = arctg® 1 sinin2x

3sin(12x +1) J1-2x2

1. Iloctpouts rpapuk: ~ x+4; 2

“x+2 Y VX+2
2. Haiitu npenensr:

1) “m(Z—n)z—(lJrn)z —n+2-3en’+3

">+ (14n)’ —(2-n)’ o Yn+5+n




3 £2n2+3Jnz 4) Iimn(\/n2+1—n)
||m > n—w
2n° +1

nN—o0
3. HccnenoBarh Ha HENPEPHIBHOCTD U BHIIIOJIHUTD YEPTEXK: 0, X<-rx

y=<sinx, —z<x<0

7, x>0
HHuTrerpaJsl
Brruuciaursb HEOIIPEACJICHHBIC HHTEIPaJbl
1. i dx 2.[x-2"dx 3. [e* cos xdx 4-I dx 5. [ xcos 3xdx
2(x+x x* —6x+18
6. dx 7. x—=1 8. . x+1 9. dx 10.  sin®x
LS X7 gx % AT dx
IX2+6X+5 jx/X+1+2 IX2+3 I\/1—x2arcsinx Icoszx
Boiuncaurn Oﬂpeﬂe.ﬂeﬂﬂble I/IHTerpaJIbI
1.76 | 2.1 dx 3.1 5. ¢ dx
3sin? x cos xdx X —1)e*dx _
£ I\/1 3X g( ) I \/7+Inx {1+\/3x—2
6. 2 2 7. 4 dx 8. 1y?2 9. 10. 2
1+x X | — jx+zxdx jx—dx [v4—x2dx
“, arctgx 1 (3x+5) o x2+1 o 1+ x2 0

Heco0cTBeHHbIE MHTETrPaJIbI
1. YkaxxuTe, Kakoi U3 HECOOCTBEHHBIX UHTEIPAJIOB SIBJIAETCS CXOSAIIUMCS

T\/;dx, Tx’gdx, T\/Fdx '
1 1 1

2. Beruncnurth HHTETpall, YCTAHOBUTH €ro CXOANMMOCTDh HJIM PACXOOAUMOCTh % dx

]

ol x?

jl n xdx

3. Beruncnuth HHTETpall, YCTAHOBUTH €ro0 CXOANMOCTDh HJIM PACXOOAUMOCTh %

4. BeluncnuTh HECOOCTBEHHBIM MHTErpail @ dX , yCTaHOBUTH €T0 CXOJUMOCTb WU

0V/x

pPacxoauMOCTb.
5. BeIYMCIUTh HECOOCTBEHHBIN UHTErpai 1 Ol > YCTAHOBHTE €r0 CXO/MOCTD WITH

2

92X

pPacxoguMoOCThb.

Kommiexkt Bonpocos (YO)
st onenkn komnerennnii YK-1, OIIK-1, OIIK-4

JUHEMHAS U BEKTOPHAS AJITEBPA

Martpuupbl, TUIIBI MAaTPULL.
Onepaunu ¢ MaTpUIlaMU, UX CBOKCTBA.
YMHOKEHHE NPSIMOYTOJIBHBIX MATPHII.

Onpenenurenu U UX CBOMCTBA.
[Tonsitue onpenenutens. MUHOpPBI U alredpandyecKue T0NOJIHEHHUS.

ohkowdrE

MartpuuHasi popMa 3arcy CUCTEMbI TUHEHHBIX alNreOpanyeckux ypaBHEHUH.



7. Cucrembl JMHEHHBIX alreOpanvyecKkux YpaBHEHUU, OCHOBHBIC TOHATUS W
ONnpeaeIeHUS.

8. [IpaBuno Kpamepa penieHust CHCTEM JIMHENHBIX YPABHEHUM.

Q. ObpaTtHas matpuiia U e€ BBIUKCICHHE. YCIOBHE CYIIECTBOBAHUS OOpaTHOM
MaTpHIIbI.

10. Pemenue cucTeM JMHEHHBIX alreOpandecKuX YpaBHEHHUH METOJOM OOpaTHOU
MaTpHIIBI.

11. Meron I'aycca pelieHus: cuCTeM JIMHEHHBIX ypaBHECHUI.

12. Pemenue npou3BOJIbHBIX CUCTEM JIMHEHHBIX ypaBHEHUHN MeTo1oM ["aycca.

13.  Panr marpuusl. Teopema Kponekepa — Kanenmu.

14. OpHoponHble CHUCTEMbl JUHEHHBIX ypaBHeHUU. Kpurtepuit cymecrBoBaHus
HETPUBHAIBHBIX PELICHU.

15. TlonsTHe BEKTOpa U JUHEHHBIE ONEpaIlK HAJl BEKTOPAMHU, CBOMCTBA ONEpAIIHii.
16. JluneitHas KOMOMHAIUS BEKTOPOB.

17. JluneiiHas HE3aBUCUMOCTb M  JIMHEWHAs 3aBHCHUMOCTb TI'€OMETPHYECKHX
BEKTOpPOB. Kpurtepuil IMHEWHON 3aBUCUMOCTH.

18. TlomsaTtue 6a3uca. KoopamHaTel BEKTOpA.

19. OptonopmupoBanHbIii 6a3uc. Pa3noskenne BekTopa mo BekTopam Oasmca.

20.  VYmopsmodeHHAs TPOiTka BEKTOPOB.

21. CkansgpHoe, BEKTOPHOE M CMEIIAaHHOE TPOU3BEIACHHE BEKTOPOB B
OPTOHOPMHUPOBAHHOM Oa3uce.

22.  YcnoBusi OpPTOrOHANIBHOCTH, KOJUIMHEAPHOCTH U KOMILIAHAPHOCTU BEKTOPOB.

MATEMATUYECKH AHAJIU3

[ToHsiTHE TEpEeMEHHON BEIMYUHBI U 00JIACTH €€ U3MEHEHHUS.

NMoHATUE (PYHKIUOHATBHOM 3aBUCUMOCTH, KilaccupuKaius GyHKINMN.
Omnpenenenne 1 TUIBI YACIOBON MOCIEN0BATENBHOCTH.

[Ipeaen yucnoBoil mocienOBaTEIbHOCTH. Apu(pMETHYECKHE Olepanuu Haja
MIOCJIE0BATEIBHOCTIMMU.

s

5. VYcnoBus cyiiecTBOBaHMSI KOHEUHOTO Mpejielia YUCIOBOM MOCIe0BATEIbHOCTH
(teopemsl Komum u Beliepmitpacca).

6. BTopoii 3ameuaTenbHbIi npeaen.

1. [Ipenen ¢yukmuu. Onpenenenus. ['eomerpudeckas WHTEPIpPETAIIAS TOHATHS
npeaena ¢pyaknuu. CBOMCTBA MPEILSIIOB.

8. beckoneuno masbie, 6eCKOHEYHO OoJbIue HYHKIIUH.

Q. IIepBbIil 3aMeyaTeNnbHbIN IPEIEIL.

10. beckoHeyHO Maiible BEIMUYMHBI. ODKBHBAJICHTHBIE OECKOHEYHO Majble M HX
MCIIOJIb30BaHUE MPHU BBIUMCICHUU NpeaenoB. Talmuia 3KBUBAJICHTHBIX OECKOHEYHO
MaJbIX.

11. HenpepbiBHOCTh (YHKIMM B TOYKE M Ha mpoMexyTke. OAHOCTOPOHHHUE
npenensl. Kimaccuduxanus Touek pa3psiBa rpaduka.

12. CsoiictBa (yHKIMI, HENpepbIBHBIX Ha OTpe3ke (Teopembl BeiliepTpacca,
Bonbiano — Komn).
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13. IIpousBoanas. ['eomerpuueckuii u (UUYECKUH CMBICT TMPOU3BOIHOM.
KacarenpHas 1 HOpMaib K INIOCKOM KPUBOM.

14, Tabnuua npou3BOAHBIX OCHOBHBIX SJIEMEHTAPHBIX (PYHKIIHIA.

15. IlpousBomHas CyMMbl, IPOU3BEAEHUS, YacTHOro. IIpon3BojHAsA CIOXHOW U
0o0paTHOM (PYHKIIMIA.

16. [IpousBonHas mapaMeTpUUECKU 3aJaHHOU (DYHKIIUU.

17. TlpousBonHas GyHKIIUH, 3a1aHHON HESBHO.

18. HuddepeHniupyeMocTs. Huddepenumarn. ['eomeTpuyeckuit CMBICTT
muddepenimana.

19. IIpowusBoansie u nuddepeHnranbl BRICIIUX TOPSIKOB.

20. OcHoBHble Teopembl nuddepeHmanbHoro ucuucienus (teopema depma,
teopema Posts, Teopema Jlarpanka, Teopema Komn).

21. IlpaBuio Jlonurais.

22. Mmuorowren Teiinopa u ero cBoiictBa. @opmymna Teimopa. OcTaTOUHBIN WICH
dhopmyinsl Telnopa.

23.  AcumnroTsl rpaduka GyHKIUH.

24.  DxctpemyM. Heobxoammoe yciioBre SKCTpeMyMa.

25.  JloctaTouHbIe YCIOBUS SKCTPEMyMa.

26.  JloctarouHoe ycnoBue Bo3pactanus (yObiBaHMs) QYyHKIIUH.

27. HauOGomnblee u HauMEHbIIIEE 3HAYCHUS (PYHKIIMH Ha OTPE3KeE.

28.  BrinykiocTh, BOTHYTOCTh, TOUKA Neperuoda. JloctaToyHoe yCca0BHE BOTHYTOCTH
(BBIITYKJIOCTH).

29. Heobxoaumoe yciioBue TOUKHM nepernda. JloctaTounoe ycioBue neperuoa.

30. OO6mas cxema IOCTPOCHHS U UCCIeA0BaHUs rpaduka QyHKIHH.

HUHTEI'PAJIBHOE NCUYUCJ/IEHUE

1. ITepBooOpa3Hasi, HeonpeneaeHHbI nHTerpai. Tadinia OCHOBHBIX
MHTErPaJIOB.

2. 3ameHa NepeMEeHHON U UHTErPUPOBAHUE IO YACTSM B HEONPENEIEHHOM
UHTErpare.

3. WNHTerpupoBanue palMoHaIbHBIX IpOOeH.

4. NHTerpupoBanue no 4acTsAM U 3aME€HA IEPEMEHHOM B HEOTIPEIETIEHHOM
UHTErpaie.

S. WNuTerpupoBaHue TpPUroHOMETPUUYECKUX (QYHKIUM, OCHOBHBIE IIPUEMBI.
6. NuTterpupoBanre nppanuoHaIbHbIX (YHKITHA.

7. Omnpenenennblit HHTETpai u ero cBoiictBa. ®opmyna Hetotona — JleiiOuura.
8. [Tpunoxenus onpeaeaeHHOro MHTErpaila K peleHu0 reOMETPUYECKUX U
bu3nYecKuX 3a1ad.

Q. Brluucnenue miomiaiei ¢ moMoILbIO OMPEAEIEHHOI0 HHTErpaa.

10. Brruucienue mwiomaay u JJIMHLI KPUBOM, 3aITaHHOW YpPAaBHEHUSIMH B
napameTpuueckon popme.

11. Beiuucienue IIomaaeii B MNPSAMOYTOJbHBIX M TMOJSPHBIX KOOpAMHATAX C
IIOMOUIBIO ONPEAETICHHOTO UHTETPAJIA.
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12. BsluncieHue AIUHBI AYTH ¢ TOMOULIBIO ONPEAEIEHHOIO HHTETpaa.
13. Brruncnenue 06beMa Tea BPAIICHHSI ¢ TIOMOIIBIO OTPEETICHHOTO0 HHTETpaIa.
14. BpiuuciieHHe MWIOMAIY TOBEPXHOCTH Teja BpallleHUsI.
15. HecoOcTBeHHBIE HHTErPAIIBI MIEPBOTO U BTOPOro Tuma. IToHsaTHs cxoqumoctu
Y PaCXOAUMOCTH HECOOCTBEHHOIO MHTErpaia.
16. HecoOcTBeHHBIE HHTETPAIbl OT PA3PHIBHBIX (QYHKITHIA.

KommuiekT 3agaHuii 1J1s1 BbINOJTHEHUS

pacuetHo-rpadpuuyeckux pador (PI'P)

st oueHkn komnerenunii YK, OIIK-1, OIIK-4
1o JUCHMIUIMHE _Bpiciias MaTemaTHka

(HaMeHOBaHNE AVUCIUTUIHHEL)

Ilo anredpe
3apanus 1 nposepku komnerenunii OIIK-1, OIIK-4
PI'P Ne 1, yactsp 1

3amanue Nel. JIaHbI MaTPHILBI -1 1 0\ H 2 0 2
A=1 3 2 B=0 -3 3
4 0 -3 1 1 -1

Bemmoniaute neicreug: A% +8BT .
3aganue No2. [IpojoJKUTh JaHHOE MATPUYHOE PaBEHCTBO (2A+3B)? —4A” —6AB =...
Y TIPOBEPUTH €T0 JIJIst MaTpHUIl A U B U3 MepBOro  3aJaHus.

3aganue Ne3. BEUMCINTE ONPEAETUTEINb IBYMS CIIOCOOAMHU: PA3JI0AKEHNUEM 10 TIEPBOI CTPOKE U
Pa3yIoKEHUEM 110 IIEPBOMY CTOJIOIY.

10 -1 2

02 1 -1

11 -1 1

11 -2 1

3ananue Ne4. JIns naHHON MaTpUIlbl HAWTH 00paTHYIO MaTpuily. Clienats MIpoBEpKY.

1 0 2).
1 10
-1 2 3

Bajanue Ne5. Pemmts Mmatpudnoe ypaBaenne AXB = C (maiiti X). Coenats mpoBepKy.

oo i oa g el )

3amanue Ne6. Haiitu paHr MaTpuisl.

1 -1 2 3
0 5 4 3
2 3 8 9 15
3 -8 2 6 20

PI'P Ne 1, yacth 2

3apanue Nel. Pemuts cucremy Mmerogom Kpamepa. CnenaTh mpoBepKy.
X, +4X, =X =2
2X +2X, +3X, =7
3%, +6X, —2X, =1

3aganue No2. Peruth cucremy u3 Nel metooM oOpaTHOM MaTpHUIIbL.
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3aganue Ne3. Pemuts cuctemy u3 Nel metonom ["aycca.
3ananue Ne4. Peruth HeogHOpOAHYIO cuctemy meronoM ["aycca. Haiitu ob1ee pemenue u
YaCTHOE pELICHHE.
X, + X, + 2% +3X, =5
3%, +2X, —4X; - 2%, =1
ox, +4x, + 4x,=11
3amanue NoS. Pemmth 0THOpOHYIO cucTeMy MeToioM ['aycca. Haiitu oGmee pemenue u @CP.
2% +6X, —9%,-9x, =0-
4%, —5%;+ X%, =0
3%, +3X, — 7%, —4x, =0
X, —3X, +2X; + 5%, =0

PI'P Nel, yacts 3
3ananue Nel. Tlokasarh, 4To BEKTOPEI m, N, p 00pa3yroT 6asuC B NPOCTPAHCTBE U PA3IIOKHTh

BekTop @ mo sTomy Gasucy: m=(1,-1,2),n=(2,0,3), p=(-2,-1,1),a=(5 —-4,13).
3aganue Ne2. JlaHbl BeKTOpsI M ¥ N . BBIICHUTH — KOJUIMHEAPHBI JIX BEKTOPHL A U | .
m=(28,-8,8),n=(-21,6,-6), a=2m+n,b =2n—m.

3apanue Ne3. Haiitu |g , €CIII

Im|=6v2,|n|=2, (M) =135', & =6n —m.
3ananue Ned. Jlan A ABC. Haiitu £ B,ecru A(1;-1;2),B(3;3;2),C(7;1;2).
3ananue NeS. Ilpu kakux 'x' BEKTOpsl @ M [y IEPICHIUKYIAPHBI?

a=(x;1;-4),b =(x-3;12; x).
Bananue Ne6. Haiitu mormaap napanienorpaMma, HOCTPOSHHOTO Ha BEKTOpax & U | .

_ A V4
a=2m-5n,b=m+n,|m| =12 |n|=3, (m,n) =5
3amanue Ne7. Haiitu miomians Tpeyronbanka ABC, ecnmu A(7; 2; -3), B(6; 5; 1), C(0; -2; -7).

3ananue Ne8. JlaHBI BEKTOPBI F [ ¢ - BBIACHUTL — KOMIUIAHAPHEI I BEKTOPEL. ECII BEKTOpEI HE
1 1
KOMIUIAHAPHBI, TO HAlTH 00BbEM NapaJuleleNnuIea, IOCTPOEHHOTO Ha BEKTOPaX g . ¢ H
] ]

OIpEeJIeNIUTh — KaKylo TPOHKY OHH 00pa3yIoT.

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

BBenenue B MaTeMaTHYECKHHA aHAJIN3
3ananus nisa nposepku komnerenuuii OIIK-1, OIIK-4

1. Haiit mpon3BoHyo vy

)y 9=

y =arctg® In——
X+2
3

") sin(x—2y)+x—:7x
y

2. Haiitn [1 1 J

r) x=e"'cost, y=e'cost

X arctgx

lim

X—0

3. [IpoBecTu mosTHOE UCCIIEIOBAHNUE U TTOCTPOUTH TpaduK ¢ (X) N 1
- V2
X
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1. Beruucnuts npenensi:

1. n+l n-1 2. ] i 3.5 ctg7x
Iim2—5 lim sm3>: Xl'ﬂ‘o(l_?’x)
N—o0 3n+2 5n x—=0 1_ ex

2. Beraucaurte MMPOU3BOJHBIC:

1. COS6X 2. , 1 .

= y =arctg” ———+sinIn2x
3sin(12x +1) 1-2x2

1. IToctpouts rpapuk: =~ X+4 ; 2

= y J—
X+2 VX+2
2. Haiitu npenensr:

1 2 2 2 3/qn3
) Iim(2—n) —(1+n) )“m\/n+2—\/8n +3

rH°‘7(1+n)2—(2—n)2 e Yn+54n
2

3) (20?2 +3Y 4) Iimn(\/n2+1—n)

lim > n—so

o=l 2n° +1

3. HccnenoBarh Ha HEMPEPHIBHOCTD U BHIIIOJIHUTH YEPTEXK: 0, X<-rx
y=<sinx, —z<x<0
T, X=0
HNuTerpanbt

3apanus ausa nposepku komnerenuuii OIIK-1, OIIK-4
HeonpeneneHHblii HHTErpaJl
HaﬁTn I/IHTeraJILI.

\/@”’ oin 2 3' Sxrl 5 cos(2-5vx) 8 [(1-3x)cos5xdx
J‘c.;)sx o J.cos3xdx ZXW Imx I%dx I

7. Iarctgzﬁdx B-Ie’x cos5xdx 9-jx2In(x+3)dx 10. J-cos(lr123x+4)dx 11. I(Z—x)lnﬁ/;dx
X

. I(X2+3X_1)35de L J.Bxsinzgdx 1 I(8x—3)cos§dx o j(ﬁ—Sx)sinde

dx

16. [(x=1)’In* (x~1)dx 17. Iarct92x+xd 18. . 9(sin x +cosx) 19-Ix5—x4—4x3+13x
1+4x* '[(cosx—sinx)s " x(x=1)(x-2)

20. cox®—b6x2+7x—-4, 2L o x¥i2x®+2x+1 22. Isin4 2xcos’ 2xdx 23 Isin2 xcos? 3xdx 24
j 2 _[ 2 2 dx
(x+1)(x-2) (x +1)(x +x+2)

.[ dx dx 25.I dx
(4-x*)N3+x° Yx+4-5

OnpeneneHHbIi HHTErPaJ
3aganus A5 npoBepku komnerenuuu OIK-4

1. Haiitu momans Gurypsl, orpaHiYeHHOM rpadukamMu yHKIHI.

2. Haiitu mutomans Gurypsl, orpaHUYeHHON JTHHUSME, 33 JaHHBIMH YPaBHEHHUSIMHU B TTOJISIPHBIX
KOOp/AMHATaXx.

3. Haiitu o6bem Tena, oOpazoBaHHOro BpamieHueM ¢uryp. /11st He4eTHbIX BApUAHTOB —
OTHOCUTENIbHO OcH 0X, JUIs YETHBIX BAPHAHTOB — OTHOCUTENIbHO ocH (y.

4, BbIaucnTh IIMHBL IyT KPUBBIX:
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a) 3a/IaHHBIX YPaBHEHUSMU B IPSIMOYTOJIbHOM cHcTeMe KOOPAMHAT;
0) 3aJaHHBIX YPABHCHHUSIMH B MOJIIPHBIX KOOPAMHATAX — JJI1 YETHBIX BAPHAHTOB,
YpaBHEHUSMHU B MapaMeTpHUuecKoi popMe — JIsl HEYETHBIX BApUAHTOB.

S. Boruuciauts miomaan noBepxXHOCTH, 00pa30BaHHOM MpU BpallleHUH BOKPYT ocu 0X KpUBOM.
6. BoruncnuTth HeCOOCTBEHHbBIE HHTETPAJIBI MJIM YCTAHOBUTH UX PACXOAUMOCTD.
VYcenosus 3ana4y
1) y=x*12, y=1/1+x?) 2) r=sin‘p 3 x*=2y, y=[x
4a) y=g*, 0<x<In5 46) r=3(1-sinp) -7/2<p<-7l6
5 =1/x, 3<x<4 6) = .t
)Y ) dx [ xIn? xdx

{(2x—1)\/?—1 0

Kpurepuu oneHku:
- OIICHKA «3aYTEHO» BBICTABJISIETCS CTYICHTY, €CJIU OH PETYJISIPHO B TCUCHHUE CEMECTpa
MPEJCTABIIIT PEUICHUs 3aJ]1ay, BBIMIOJHWI MOJHOCTHIO BCE 3aJaHUS M MX 3alUTHUI,
OTBETHB Ha BOIPOCHI IPENOAABATEIIS;
- OLICHKA «HE 3a4YTEHO» BBICTABIISIETCSA CTYACHTY, €CIM OH HEPETYJSIPHO B TEUCHHE
ceMecTpa MPEACTABISI PEUICHUs 3a]ay, BBINOJHUI 3aJaHUsl HE IOJTHOCTBIO WIIH
BOOOIllE HE TMPEACTaBIsI pabOThl Ha TMPOBEPKY, JIOMYCKAET CYIIECTBEHHBIC
HETOYHOCTH B OTBETAX HA BOIPOCHI MPEMO1aBaTENS.
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