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1. HEJHU U 3AJIAYH TUCIHHUTIIINHBI
1.1. eau AMCHUIIHHBI
N3yyeHne 3aKOHOMEPHOCTEH MaTEMaTHKH M OTBCYANOIIMX WM METOOB
pacueta. DopMHpOBAaHHWE HABBIKOB TIOCTPOCHHS W TPHUMCHCHHUS MOJIEICH,
BO3HHMKAIOIINX B WH)KCHEPHON IpaKTHKE W IPOBEACHHEC PACUCTOB IO TaKUM
MOJICIISIM.

1.2. 3agauu ocBOeHUSA TUCHUILIHHBI

JlaTh sicHO€ MOHMMaHKE HEOOXOJAMMOCTH MaTEMAaTUYECKOrOo 00pa30BaHUS B
o011ei MOArOTOBKE MH)KEHEPa, B TOM UMCJIE BBIPAOOTaTh MPEICTABICHUE O POJIH U
MECTE€ MATEMATUKU B COBPEMEHHOM LMBWIN3ALUA U MAPOBOM KyibType. Hayuuts
YMEHHIO JIOTUYECKU MBICIUTh, ONEPUPOBATh C A0OCTPAKTHBIMU OOBEKTAMHU U OBITH
KOPPEKTHBIM B YNOTPEOJEHUHM MaTEeMaTHYECKUX IOHSATUH, CHMBOJIOB JUJIS
BBIPKECHHSI KOJIMYECTBEHHBIX M Ka4eCTBEHHBIX OTHOLIEHUH. J[aTh NOCTATOYHYIO
OOIIHOCThP MaTeMaTUYECKUX TMOHATUH M KOHCTPYKIHUH, OO0ECIeunBarollyto
IMIMPOKUH CHEKTP HX THPUMEHUMOCTH, Pa3yMHYI0 TOUYHOCTb (POPMYIUPOBOK
MaTEeMaTUYECKUX CBOWCTB HW3y4aeMbIX OOBEKTOB, JIOTUYECKYIO CTPOroCTh
U3JIOKECHUSI MaTEMaTUKH, OINMUPAIOLIYIOCS Ha  aJEKBaTHBII  COBPEMEHHBIN
MaTeMaTU4YeCKUi s3bIK. HaydnTh yMEHHWIO HCIIOJIB30BaTh OCHOBHBIE IOHATHSA U
METO/Ibl MATEMAaTUYECKOIO aHAJIN3a B IIPUIIOKEHUSX.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII
Jucoumnaa «MareMaTHKa» OTHOCHTCS K JUCHMIUIMHAM 00s3aTEIbHOM
gactu 010ka b1.

3. MNEPEYEHD IINIAHUPYEMBbIX PE3YJBbBTATOB OBYUYEHUA 110
JUCHUIIVIMHE

[Iportecc w3ydeHHWs JTUCIUIUIMHBI  «MaTeMaTHKa»  HampaBiIeH Ha
dbopMHpOBaHUE CIAEAYIOMUX KOMIIETEHITUNI:

VYK-1 - CrocoOeH OCyIIeCTBISITh MOUCK, KPUTHYECKUN aHAIIM3 U CHHTE3
WHPOPMAITUH, IPUMEHSATH CUCTEMHBIH ITOAXO0/ JUIS PEIICHHUS MTOCTABICHHBIX 3a1a4

OIIK-1 - CnocobeH NpuMEHATh €CTEeCTBEHHOHAYYHbIE U OOIICMHKEHEPHBIE
3HaHUs, METOJbl MaTEMaTHYECKOTO aHaJM3a W MOJCITUPOBAHUS B WH)KCHEPHOU
NeATEeTLHOCTH, CBSI3aHHOH C pa3pabOTKOM, MPOCKTUPOBAHUEM, KOHCTPYHUPOBAHHUEM,
TEXHOJIOTHSIMHU TIPOU3BOJICTBA M DKCIUTyaTaIlui OMOTEXHUIECKUX CHCTEM

Pe3yabTaThl 00yueHUs, XapaKTepu3ylolue

KoMmnerenuus
copMHPOBAHHOCTH KOMIIETCHIUU

VK-1 3HaTh MCTOAbI CHUCTCMHOI'O aHaJIn3a

yMeTb paboTaTh C y4eOHOM TUTEpaTypOid, FIIEKTPOHHON
00pa30BaTeNIbHON CPEIOH, MaKeTaMH NMPHKJIATHBIX TPOrpaMM

BJIAJCTH MCTO}II/IKOfI nmoaxoJa JJisd pCIICHUA MMTOCTAaBJICHHBIX 3a/1a4

OIIK-1 3HATh OCHOBEI BBICIIIEM MATEMATUKH

YMCTh pCHIATh CTaHAAPTHBIC HpO(beCCI/IOHaHBHLIC 3aaa4u C
MMPUMCHCHUEM MCTOJI0B BBICIIIEHl MaTeMaTHKH

BJIQ/IETh HABBIKAMU TEOPETUYECKOTO HCCIET0BaHUs 00 BEKTOB
poECCHOHATBHON JEATETHHOCTH




4. OB BEM JUCHUIIJINHBI
OO6mast Tpy10€MKOCTh TUCHUIITUHBI «Martematukay coctasisieT 10 3.e.
Pacnipenenenuie Tpy10€MKOCTU JTUCHUIUIMHBI 10 BUJAM 3aHSITHHA
ouyHasi popma oOyueHust

. Bcero CemecTphl

Buasr yueOoHOM paboThI HACOR 1 > 3
AyAUTOpPHBIE 3aHATHSI (BCET0) 162 54 54 54
B ToMm umncie:
Jlexmm 54 18 18 18
[Tpaktrueckue 3anstus (I13) 108 36 36 36
CamocTrosiTesibHasi padoTa 126 90 18 18
Yackl Ha KOHTPOJIb 72 - 36 36
Buabel npomMeKyTOYHOM aTTeCTAlNH - 3a4eT
3K3§M€H1:,) 3aquyc OLICHKOM : * C OLICH 3 3
OO6m1ast TpPy10€MKOCTb:
aKaJeMIYECKHUE YaChI 360 144 108 108
3a4.e]l. 10 4 3 3

3a04Hasi Gopma o0yueHus
. Bcero CemecTpsl

Bunbl yue6HOM paboThI HACOB 1 > 3
AyAUTOpPHBIE 3aHATHS (BCEro) 42 14 14 14
B Tom uncre:
Jlexn 24 8 8 8
[Tpaktrueckue 3ansatus (I13) 18 6 6 6
CamocTrosiTesibHasi padoTa 296 108 103 85
Yackl Ha KOHTPOJIb 22 4 9 9
Buapl npomexxyTouyHOM aTTeCTaHHH - + + + +
DK3aMeH, 3a4eT C OIEHKON
OO6m1ast TPy 10€MKOCTb:
aKaJeMUYECKHUE YaChI 360 126 126 108
3a4.e]l. 10 3.5 3.5 3

5. COAEP KAHUE JUCHUIITIMHBI (MO4Y JIS)
5.1 Copep:xxanue pa3neoB JUCHUIUIMHBI W pacipeesieHUe
TPYAOEMKOCTH 110 BUIaM 3aHATHIA
ouyHasi popma o0yueHust

Ne [Tpak Bcero,
HanmeHoBaHuEe TEMBI ConepxaHue pasnena Jlexig P CPC
0/ 3aH. yac

1 cemecTp

1 |BekropHas u nuHeiHas |ONpenenuTenn BTOPOro M TPETHETO MOPAIKOB M UX
anrebpa cBoiicTBa. MUHOpBI U ayreOpanyeckue JOMOTHEHNS.
Bbluncnenue omnpenenureneid  TPETbEro  MOPsIKa
pasnoxkeHreM mno crpoke (cronbduy). I[onstue 06 4 8 12 24
omnpezaenuTene N-ro nopsiaka. MaTpuusl U AeicTBUA
HaJl HUMH. PemeHne CHCTEMBI alreOpanyuecKux
JIMHEWHBIX ypaBHEHUN MeTonoM ["aycca, ¢ moOMoOIIbI0




oOparHOi Matpunpl, 1o Qopmyram Kpawmepa.
JIunelinple onepanuy Haja BEKTOpPaMHM M UX CBOWCTBA.
Paznoxxenne Bektopa 1mo 0Oasucy. Bekrtopsl B
IpSAMOYTOJIbHOM cucreMe KoopauHaT. CkaspHoe
BEKTOPHOE U CMELIAHHOE IPOU3BEICHUS BEKTOPOB; UX
ONIpENeNICHNsl, OCHOBHBIE  CBOWCTBA,  CIIOCOOBI
BBIYHCIICHUS M IPUMEHEHHS K PEIICHHUIO (hH3HIECKUX
Y TEOMETPHUIECKHX 33a4.

AnHanutnueckas
TEOMETPHs

[Ipsmas Ha TIOCKOCTH (pa3IMYHbIC BHIBI YpaBHEHUH
npsMoii). BsammHoe pacnonoxeHue 2-X TPSMBIX.
IInockocTs 1 mpsiMasi B IPOCTPAHCTBE, UX YPABHEHUS
U B3alIMHOE pacriojiokeHne. KpuBble v MoBepXHOCTH
2-r0 TopsnKa; WX KAaHOHWYECKHE YPaBHEHUS W
TIOCTPOEHHUE.

12

24

Beenenue B
MaTeMaTHYEeCKHI
aHalM3 U
muddepernmansHOE
HcUnciIeHue GyHKImi
OJIHOM MepeMEeHHOU

Oynknua ogHoil mepemeHHoil. Ilpemen ¢yHkuuu.
beckoHeuHo Manble U OECKOHEYHO  OobIIue
¢yakuun. CpaBHeHHe 6eckoHeuHO MabIX. [Tpu3zHaku
CyliecTBOBaHUS IpexnenoB. [Ipupamenne (yHKIHU.
HempepeIBHOCT (YHKIMH B TOYKE W Ha OTpE3Ke.
Toukn paspeiBa, ux kiaccudukarms. [IponsBomHas
(yHKIMM, ee TEeOMETPHYEeCKHMH U MeXaHWYEeCKUil
CMBICITBL. [IpaBuna nudpepeHInPOBAHUS.
Juddepennman QyHKIUH, €ro TreOMETPHYCCKHI
CMBICIL. [Ipumenenne muddepeHnuana B
HNpUONIKEHHBIX BBIYUCICHUAX. OCHOBHBIE TEOPEMBI
muddepennmansaoro ucuucnenus (Pommsa, Komm,
Jlarpamka) M WX TEOMETpHUYECKas WILTIOCTPALIHS.
IMpaBwio Jlomntans. Bospacranme u yObIBaHUE
¢yHKIMM Ha OTpe3Ke. DKCTpeMyM, HauOojbliee |
HanMeHbIIlee 3HaYeHNe PYHKIIMK OJHOU MepeMEeHHOM
Ha OTpe3Ke. BrIMykinocTs, TOUku meperunda rpaduxa
¢yakaun. Acumnrotel. O0mas cxema HUccleI0BaHuUs
(hyHKIUH OTHOH epEeMEHHOM.

12

12

30

Jduddepennnansaoe
UCYHCIIeHNE HYHKIUH
HECKOJIbKUX
NepeMEeHHbIX

OyHKIMS ~ HECKONBKUX  IIEPEMEHHBIX,  00JacTb
onpenenenus. [Ipenen GpyHKIUH ABYX IEepPEMEHHBIX.
YacTHble IPON3BOAHBIC; UX T€OMETPHUYESCKUHA CMBICII.
JuddepenupyemMocTsb ¢$byHKIUN HECKOJIBKHX
nepeMeHHbIX. [lonmHbli  muddepeHmman u  ero
reoMeTpuyeckuil cmpici. YacTHble MPOU3BOIHBIE
BBICIIMX MOpsAAkoB. KacarempHas IUIOCKOCTE W
HOpMaJib K MOBEPXHOCTH (ONpe/iesieHne, ypaBHEeHHs).
DKCTpeMyM GbyHKIIU IBYX MePEMEHHBIX.
ITpown3BoaHAast 1O HANPABIEHHUIO ¥ TPAJUEHT (HYHKINH
HECKOJBKUX MepeMEHHBIX (ompenenenws,
BBIYHCIICHHE, CBOHCTBA).

12

24

2 ceMecTp

HurerpansHoe
ucuucieHue QyHKIui
OJIHOH IepeMEHHOU

ITepBoobpasHas. Heonpenenennsii UHTErpall.
Mertozb! nHTErprpoBanus. OnpeneaeHHblld HHTerpal
O OTpe3Ky (ompeneleHHe, OCHOBHBIC CBOWCTBA,
BBIUMCIICHUE, bopmyna Hyrorona-Jleitonuna).
dusnyeckue HPHIIOKEHUS OIIpE/IeTICHHOTO
nHTerpana. Hecobcteennstii uaterpai | u |l pona.

14

12

32

Yucnossle U
(byHKIMOHAIbHBIE
psizibl

UucnoBble pAIbL Heo0xoaumerit TIPU3HAK
cxoauMocTH  paga.  JloctaTouHble — TPH3HAKH
CXOAMMOCTH  psjma:  cpaBHeHus, J[lanamOepa,
panuKanbHbIN U MHTErpaibHbIi Komm.
3HaKoYepeyIonecs U 3HAKOTIEPEMEHHBIE PS/IBL.
AOGCOMIOTHAS M YCIIOBHASI CXOAUMOCTb.
OyHKIMOHANBHBIE PSABL.  MakopHpyeMble  PSIbL.
HempepsiBHOCTS CyMMBI psima. MHTerpupoBaHue u
muddepenipoBanne  pagoB. CTENeHHBIE  PSIBL
Teopema Abens. Paguyc CXOZMMOCTH.
JuddepeHipoBaniie CTENEHHBIX  PSAAOB.  Psibl
Teiinopa u MaxknopeHa. TpUroHOMETpUYECKHH P
pﬂ}l CDypbe JUIA YC€THBIX, HCUCTHBIX, IEPUOJUYCCKUX U
HETIePHOINISCKUX ()YHKIHH.

10

12

28

OOBIKHOBEHHEIE
muddepeHnraIbHbIE
YpaBHEHHSI

Jluddepennmanbabsle ypaBHEHHS 1-T0 MOpsKa.
Jluddepentmanbable ypaBHEHHS BEICIINX MOPSIIKOB,
JIOITyCKaloIue MOHWKEHUE NOopsIIKa.

12

12

30




JIuHeliHble OHOPOAHBIE YpPaBHEHMUS.

JIuHeliHble OHOPOAHBIE U HEOAHOPOIHbBIE YPaBHEHUS
BTOPOT'O MOPSAKA C TOCTOSHHBIMU K03 (DUIIMEHTaMH.
Merton BapHaIiy MPOM3BOJILHEIX IIOCTOSTHHBIX.
CucreMsl 0OBIKHOBEHHBIX AU(depeHnnambHbIX
YpaBHEHUIA.

3 cemecTp

Kpatnsie u
KpUBOJIMHEHbBIE
HHTETPabI
DJEeMEHTBI TEOPUH OIS

JIBOMHON  MHTErpajl:  OIpENeNEeHUE, CBOWCTBA,
npuiaoxkeHus. TpoHWHON MHTErpan: oOIpeaesneHue,
cBoiicTBa, mpuiokeHus. KpuBonuHelHsiid nuarerpain |
n |l poma: ompenenenue, CBOWCTBa, BEIYHCIICHHE,
npunoxenus. [loepxaoctasiit nnrerpain | u Il pona:
OIpeJIe/ICHNE, CBOICTBA, BBIYUCICHUE, IPUIIOKCHUS.
dopmyna Octporpaackoro-I'aycca. ®opmyna
Crokca.

CkansipHOE TOJIe: TPOM3BOJAHAS IO HAIPABIICHUIO,
rpaaueHT. BekTopHoe moje: NMOTOK, AMUBEPrEeHIMS;
mUpKynsnus; porop noss. Oneparop ['amuibroHa.
Oneparop Jlamnaca.

16

14

38

Teopus pynxumnit
KOMIIJIEKCHOTO
HEePEMEHHOTO

OyHKINN KOMIUIEKCHOTO IIEPEMEHHOTO: TIPEAEI ’
HenpepsIBHOCTh. OCHOBHEBIE 3JIeMEHTapHbIC ()YHKIIUH
KOMILIEKCHOTO MIEPEMEHHOTO.

JuddepennupoBanre GyHKINNA KOMIUIEKCHOTO
nepemenHoro. Ycnosus Komn—Pumana.
Ananntrdeckas QyHkuus. IHTerpupoBanue
(YHKIIMY KOMIUIEKCHOTO IIEPEeMEHHOT0:
OIIpe/ieNICHNEe, CBOWCTBA M TIPABUJIa BEIYHCIICHUS.
Teopema Komm. ®opmyna Hrerorona-JleiiOHuma.
Wuterpansnas ¢opmyna Komm. Psaper Teitmopa u
Jlopana B KoMmmIekcHOW — obmactm.  Hymm
aHanmuTHdecko QyHkmmu. Knaccuduxamus ocoObx
touek. Bemer. Teopema Komu o Bblyerax.
ITprmMeHeHre BEYETOB JUTsl BRIYMCICHHS] HHTETPAJIOB.

12

14

32

10

OnepanuoHHOe
UCYHUCIICHUE

[IpeobpazoBanue Jlanaca: OPUTHHAJIBI u
n300paXeHNs; CBOMCTBA MPeoOpa3OBaHUs.

ObpatHoe mpeoOpazoBanue Jlammaca. Murterpan
Hroamens. Pemenne nuddepeHanbHbIX ypaBHEHHN
OIIEPALIMOHHBIM METOJIOM.

14

26

HUroro

54

108

126

288

3a04Hast popma 00y4eHHs

HaunmMeHoBaHME TEMBI

Copeprxanue paszena

Jlekig

[Ipax
3aH.

CPC

Bcero,
qgac

BekropHas u nuHeiHas
anrebpa

OnpenenuTeny BTOPOrO U TPEThEro MOPSAKOB U UX
cBoiicTBa. MHHOpEI U ayreOpandeckue JOMOTHEHNS.
Brluncnenue onpexpenuTtened  TpeThero  MopsIKa
pasnoxxeHneM 1o ctpoke (cronbiy). [lonstme 00
ompezenuTene N-ro nopsaka. MaTpuusl U aeiicTBus
Hajg HUMH. PemeHme cucTeMbl anreOpandecKux
JIMHEWHBIX ypaBHeHUN meTonoM ["aycca, ¢ momoribio
obpatHOW Mmatpuipl, mo Qopmyisam Kpawmepa.
JIuHeiiHple onepanny HajJ BEKTOpAMH M UX CBOWCTBA.
Paznoxenne Bektopa 1o 0Oasucy. Bekropsl B
IpSAMOYTOJbHOW cucTeMe KkoopauHar. CkanspHoe
BEKTOPHOE M CMEIITIAHHOE TIPOM3BEIECHHS BEKTOPOB; X
ONIpENENICHNsl, OCHOBHBIE  CBOWCTBA,  CIIOCOOBI
BBIYHCIICHUS ¥ IPUMEHEHHS K PEIICHHUIO (DH3HIECKUX
Y TEOMETPHIECKHX 33/1ad.

28

32

AHnanutnueckas
reoOMeTpHsI

[Ipsimast Ha MIOCKOCTH (pa3nuyYHbIe BUIBI YPaBHEHUH
npsmoit). B3amMHoe pacmosiokeHue 2-X TpPSIMBIX.
[InockocTs U mpsiMasi B MPOCTPAHCTBE, UX ypaBHEHUSA
U B3alMHOE pacriojiokeHne. KpuBble u moBepxHOCTH
2-r0 TmopsnKa; WX KAHOHWYECKHE YPAaBHEHUS W
MOCTPOCHHE.

28

32

Bsenenue B
MaTeMaTU4eCKUHN
aHaIM3 U
nuddepernmansHoe

Oyukiys oxHod mnepemenHoit. I[lpemen ¢dyHkumu.
beckoHeuHo Mayibie W OECKOHEYHO  OOJIbIIHE
¢ynkumu. CpaBHeHHe OECKOHEUHO ManbiX. [Ipu3Haku
cyliecTBOBaHus mpexaenoB. [lpupamenne (GyHKINU.

30

34




ucuucieHue QyHKIUH
OJIHOW IepEeMEHHON

HempepsIBHOCTh (YHKIMH B TOYKE M Ha OTpPE3Ke.
Touxu paspsiBa, ux kinaccudpuxauus. [IpousBognas
GyHKIMHU, €€ TeOMETPHYECKHH UM MeXaHHYECKUil

CMBICITBL. [paBuna nudpepeHIUpOBaHUS.
Juddepernnman QyHKIUH, €ro TeOMETPHUUCCKHI
CMBICIT. [Ipumenenne muddepeHmana B

HNPUONVDKEHHBIX BBIYUCICHUSIX. OCHOBHBIE TEOPEMEI
muddepennuansaoro ucuncnenus (Pomrs, Komm,
Jlarpanka) M HUX TeOMETpUYECKas HILUTIOCTPALIHS.
[IpaBwio Jlonmurana. Bospacranume u yObIBaHuE
(yHKIMH Ha OTpe3Ke. DKCTpeMyM, HamOousplee M
HanMeHblllee 3HaYeHHe (QYHKIMU OJHOH IepeMeHHOH
Ha OTpe3Ke. BEITyKiocTh, TOUKH meperuda rpapuxa
¢ynkmmn. AcuMnTotsl. OOmmas cxema HCCIeToBaHHs
(YHKINH OJTHOH IIepEMEHHOM.

Juddepennuansaoe
UCYHUCIICHUE (DYHKITHIA
HECKOIIbKUX
MepeMEHHBIX

OyHKIUS  HECKONBKUX  ITIEPEMEHHBIX, 00JacThb
ompenenenus. IIpenen GpyHKIUM ABYX MEPEMEHHBIX.
YacTHble IPOU3BOAHBIC; UX FEOMETPUUYECKHI CMBICII.
JuddepenimpyeMocTs GyHKIAN HECKOJIBKHUX
nepeMeHHbIX. [lomHeli muddepennman u  ero
TEeOMETPHYECKUH CMbICH. YacTHBIE TPOU3BOIHBIC
BBICIIMX HOpsakoB. KacarempHass IUIOCKOCTE |
HOpMaJb K MMOBEPXHOCTH (OTpEeNiCHUE, YPAaBHEHHS).
DKcTpeMyM byHKIUN IBYX MIEPEMEHHBIX.
IIpownsBogHas M0 HAPABICHUIO U TPAAUECHT QYHKIUT
HECKOJIBKIX MIePEeMEHHBIX (ompeneneHus,
BBIUHCIICHUE, CBOMCTBA).

30

34

HurerpansHoe
HCYHCIICHUE (PyHKITHIA
OJIHOM MepeMEHHOM

ITepBooGpasHas. Heonpenenennslii HHTErpal.
Mertonbl nHTErpUpoBaHusa. OnpeseeHHbIH HHTerpa
0 OTpe3Ky (OIpeneNeHne, OCHOBHBIC CBOUCTBA,
BBIYHCIICHUE, ¢dopmyna Herotona-Jleiibnuma).
Ouznueckne MPUIOKEHUS OIIPE/ICNICHHOT O
uHTerpana. Hecobcrsennstit unterpain | u |l pona.

30

34

YucnoBele U
(yHKIMOHABHEIC
PSBI

Yucnossle pAObL. Heobxomumbrii TIPU3HAK
CXOIUMOCTH  psana.  JlocrarouHble — IpU3HAKU
CXOZMMOCTH  psjma:  cpaBHeHus, J[lanamOepa,
paavMKaIbHBIA M UHTETpasibHBINA Komm.
3HaKoYepeTyIOIINeCcs X 3HAKOTIEPEMEHHBIE PSIbL.
AOGCOMIOTHAS M YCIIOBHASI CXOANMOCTb.
DyHKIMOHATBHBIE Psbl. Makopupyemble psiibl.
HenpepriBHOCTS CymMBbl psifa. VIHTerpupoBaHue u
muddepenipoBanre  psaoB. CTeNneHHBIE  PsIIBL.
Teopema Abers. Paguyc CXOJIUMOCTH.
JuddepennpoBanne CTENEHHBIX PSAOB.  Pspl
Teitnopa nu Maxknopena. TpuroHomeTpudeckuii psif.
Psig Oypbe A7 9eTHBIX, HEYETHBIX, TIEPUOANIECKUX
HETIePHOANIECKUX ()YHKITHH.

30

33

OOBIKHOBEHHBIE
muddepeHnraIbHbIE
ypaBHCHHS

Juddepentmanbablie ypaBHeHUs 1-ro mopsxa.
Juddepentmanbable ypaBHEHNS BBICIINX MTOPSIIKOB,
JIOMYCKAIOIMe TOHWKEHNE MOPSIKa.

JluHeliHbIe OHOPOIHBIE YPaBHEHHUSI.

JIuneliHble OTHOPOAHBIE U HEOAHOPOIHbBIE YPaBHEHHS
BTOPOTO TIOPSJKA C TIOCTOSHHBIMH KO3 PHUIIEHTaMHU.
Mertox BapuanpuM  IIPOM3BOJBHBIX  MOCTOSIHHBIX.
CucreMbl  OOBIKHOBEHHBIX  AH((epeHINaIbHBIX
yYpaBHEHUI.

30

33

Kpatnbie u
KPUBOJIMHEHHbBIE
HUHTETpaJibl
DJIeMEHTBI TEOPUH OIS

JIBOWHON  WHTErpall:  OmNpelesieHue, CBOWCTBA,
npwioxkeHus. TpoHHON uHTerpan: ompenencHue,
CBOMCTBa, puitokeHus. KpuBonmaeitnbnii naTerpan |
n |l poma: ompenenenme, CBOWCTBa, BEIYHCIICHHE,
npuioxenus. [lopepxHocTHe nHTErpain | u |l poxa:
OTIpe/ieNICHNEe, CBOWCTBA, BBIUMCIECHHE, IPHIOKEHHS.
®opmyna Octporpaackoro-I'aycca. ®opmyna
Crokca.

CkajnsipHOe TIoJie: NMPOU3BOJHAS IO HAaNpaBJCHUIO,
rpagueHT. BekTopHoe Imoje: MOTOK, AMBEPreHLUS;
UpKymsust; porop mois. Omepatop 'ammrsroHa.
Omnepatop Jlamnaca.
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KOMIIJIEKCHOTO
HEepPEMEHHOTO

HeTpepeIBHOCTh. OCHOBHBIE 3JIEMEHTAapHbIE (QyHKIMN
KOMIUIEKCHOTO IEPEMEHHOTO.

Teopema Komm.

JuddepentmpoBanne GyHKIHNA KOMILIEKCHOTO
nepemenHoro. Ycnosus Komm—Pumana.
Ananmntrdeckas QyHKnus. HTErpupoBanue
(YHKIIMY KOMIUIEKCHOTO TIEPEeMEHHOTO:
OIIpe/ieNICHNEe, CBOMCTBA M TIPABUJIa BBIYHCIICHUS.
®opmyna Herorona-JleiiOuuma.
Wnrterpansnas ¢opmyna Kommu. Psager Teitnmopa u
Jlopana B
aHanutuueckoit ¢ynkunnu. Kiaccupuxaius ocoObix
TOYEK.
ITprmMeHeHre BEYETOB JUTsl BRIYMCICHHS HHTETPAJIOB.

KOMIUICKCHOM

Boruer. Teopema Komm

obJracTu.

Hynun

O  BBIYCTax.

10 OnepannoHHoe

HUCUYHCIICHUC

ITpeo6pazoBanue
n300paXeHus; CBOMCTBA MPpeoOpa3oBaHusL.
npeobpazosanue Jlamnaca.

Hroamens. Pemenne nuddepeHnanbHbIX ypaBHEHHI
OTIEPaLlHOHHBIM METOIOM.

Ob6patHoe

Jlannaca:

OpUTHHAJIBL u

Wurerpan 3

35

HUroro 24

18 296 338

5.2 Ilepeuenb 1a00paTOPHBIX padoT
He nmpenycMoTpeHO y4eOHBIM TUIAHOM

6. IPUMEPHASA TEMATUKA KYPCOBBIX IPOEKTOB (PABOT)

N KOHTPOJIBHBIX PABOT
B cootBercTBUM ¢ y4eOHBIM IUIAHOM OCBOCHHE JIUCLUILIMHBI

HC

MpeayCMaTPUBAET BBIMOJHEHUE KYpPCOBOTO MpoeKTa (paboThl) MM KOHTPOJBHOM

paboTHI.

7. OHEHOYHBIE MATEPUAJIbI IJIS ITPOBEJIEHUSA
MPOMEXYTOUYHOM ATTECTAIIUU OBYYAIOIIUXCS IO
JUCHUIIJINHE

7.1. Onucanue moka3zarejieii U KPUTEPUEB OLEHNBAHUS KOMIIETEHIUI
HA Pa3jIMYHBIX dTanax ux GopmMupoBaHusl, ONMUCAHUE IKAJ OLEHUBAHUS

7.1.1 ITan Tekymero KOHTPOJIA

Pesynbrarel TEKyIIEro KOHTPOJA 3HAHWUM W MEKCECCUOHHOM aTTECTAIMU
OIIEHUBAIOTCS MO CIEAYIOUIECH CUCTEME:

«aTTCCTOBAH»,
«HEC aTTCCTOBaH)».

PesyabTaThl 00y4eHus,

Komme- XapaKTepu3yinue Kpurtepun
ATTecToBaH He arrecroBan
TEHIUS c(hopMHPOBAHHOCTH OLICHUBAHUA
KOMIIETCHIIUU
YK-1 3HaTh METOJIbI 3HaHNE OCHOBHBIX Brmmonaenne pabot B cpok, [ Heremmonuenue

CUCTCMHOTI'O aHajin3a

TeopeTnyecknux (hakToB (Ha
OCHOBE TECTHPOBAHMS WIH

NIPEAYCMOTPEHHBIN B
pabounx mporpamMmax

paboT B CpOK,
[IPEYyCMOTPEHHBIN B

orpoca) paboumnx
mporpammax
yMeTh paboTath ¢ HWcnonp3oBanue naHubix | BeimomHenue paboT B cpok, |  Heswinonuerne

yueOHOH 3aj71a4M st BEIOOpa MIPEeyCMOTPEHHBIN B paboT B CpoK,
JUTEPATYPOH, METOJIOB €€ penreHus (Ha paboumx mporpamMmax | IpexyCMOTPEHHBIN B
3IEKTPOHHOU OCHOBE TECTUPOBaHM WU pabounx
00pazoBaTenbHOM KOHTPOJILHOH paboThI) IporpaMmax
Cpesioi, makeTaMmu

IIPUKIIAIHBIX

IPOrpaMMm

BlIaeTh MeTonukoi |Mcnosib3oBanue Brimonaenne pabor B cpok, [  Heemonnenne




MOAX0aa ISt

TCOPCTUICCKUX q)aKTOB JJIA

MIPEeyCMOTPEHHBIN B

paboT B CpoK,

peuieHust peLIeHus pa3MyHbIX 3a/1au|  pabodux mporpaMmax  |IpeaycCMOTpPEHHBIH B
MIOCTAaBJICHHBIX 337249 |(Ha OCHOBE KOHTPOJIHHOI pabounx
paboTh1) IporpamMmax
OIIK-1 3HATh OCHOBEI TecT Brmmonaenne pabot B cpok, |  Herimmomuenue

BBICIIICH MaTEMaTHKH

NIPEAYCMOTPEHHBIN B
paboumnx mporpamMmax

paboTt B CpoK,
[IpEAYCMOTPEHHBIN B
pabounx
TIporpaMmmax

YMETbh peIIaTh

Pewenne crangapTHBIX

BrimonaeHmne paboT B CpoK,

HeBrmonnenune

CTaH/apTHbIC 3aj71a4, KOHTPOJIbHAs MIPEAYCMOTPEHHBIN B paboT B CpOK,
npodeccroHanbHbIe  |paboTa pabounx mporpaMMax | IpeIyCMOTPECHHBIN B
3a/1a4u ¢ pabounx
MPUMEHEHHUEM IporpaMMmax
METOJIOB BBICHIEH

MaTEeMaTHKHI

BJIafieTh HaBbIKaMKu  |Pemenue cranpapTHeiX 1 | Beimonnenue pador B cpok, | HesbimonHenue
TEOPETUIECKOTO MIPUKJIAJHBIX 337124 B MIPEeyCMOTPEHHBIN B paboT B CpoK,
HCCIIEI0OBaHUSA KOHKPETHOHU IIPEIMETHOU paboumx mporpammax IIPEyCMOTPEHHBIN B
00BEKTOB obiacruy, pabounx
npodeccrnoHanbHO  |BeImomHeHne N/13, 3ammra. NporpaMmax
JIESITEIILHOCTH

7.1.2 ITan NpoMe:KyTOYHOT0 KOHTPOJISI 3HAHUI

Pe3ynbTaThl MpOMEKYTOUYHOTO KOHTPOJISI 3HaHHWM oreHuBarorcs B 1, 2, 3
cemecTpe nisi ouHoM (Gopmbl 00yueHus, 1, 2, 3 cemectpe it 3a04HOM (HOPMBI
OOy4eHHUsI IO YEThIpEXOaJILHOM CUCTEME:

COTIUYHON;

«XOPOLIOY;

«YJIOBJIETBOPUTEIHHOY;

«HEYIOBJICTBOPUTEIILHO.

PesyabTaTsl
Komme- 00yuenus, Kputepun
XapaKTepu3yiomue OT1au4yHO Xopowo Yaosi. Heynosa.
TEHIHS | chopmmposannocts, |ONEHHBAHMS
KOMIICTCHIIUHU
VK-1 3HATh METOJBI Tect Brmonnenu | Bemmonaenue tecta | Bomonnenue tecra | B tecte
CHCTEMHOI0 € TecTa Ha Ha 80- 90% na 70- 80% menee 70%
aHaM3a 90- 100% MIPaBUJIBHBI
X OTBETOB
yMeTh paboTats ¢ |Pemenue 3amaun [IIpomemonctpupona|llpogemoncTpupoBa| 3anaun He
yaeOHo CTaHJAPTHBIX | pELIEHBI B H BEPHBIN X0/ H BEPHBIU X0/ peLIEeHBI
JTUTEPaTypOH, MPAKTUYECKH | TIOTHOM pelieHus Bcex, HO peuieHus B
9JIEKTPOHHOU X 3a1a4 o0BbeMe U |HE MOTY4YEH BEPHBIH | 0OIBITHHCTRE 3a/1a4
obpazoBaTenbHOI TOJTyYEHBI OTBET BO BCEX
cpenoii, makeramu BEpHbBIC 3a7a4ax
MPUKIIATHBIX OTBETHI
MporpaMm
BIIAJICTh Pemenne 3agaun [I[Ipomemonctpuposa|llpogemoncrpuposa| 3anauu He
METOUKOH MPUKIAIHBIX | pELIEHBI B H BEpHBbIN X0J1 H BEpHBIN X0/ pelieHbl
oAXxoAa s 3a/1a4 B TIOJTHOM peuieHus Bcex, HO pelieHus B
pelieHus KOHKPETHOH | o0BbeMe M |He MOIy4eH BepHBIH |OONBIIMHCTBE 3a1a9
MMOCTaBJIEHHBIX MpeIMETHON | MOoJy4eHbI OTBET BO BCEX
3a/1a4 obnacTu BEpHbIE 3a7a4ax
OTBETHI
OIIK-1 |[3HATH OCHOBBI Tect Brimmonnenu | Bemmonnenue tecta | Bemonnenue tecrta | B tecte
BEICIIIEH € TecTa Ha Ha 80- 90% Ha 70- 80% menee 70%
MaTEMaTHKHI 90- 100% MIPAaBHUIIHHBI




X OTBETOB
YMETh peliaTh Pemenne 3agaun [I[Ipomemonctpuposa|llpogemoncTpupoBa| 3anauu He
CTaH/IapTHHIC CTaH/apTHHIX [ pelIeHbl B H BEPHBIN X0[ H BEpHBIH X0 peLIeHbI
npodeccHOoHANIBHBI [IPAaKTHYECKH | TOJHOM | pEIIeHHUsS BCEX, HO peleHus B
€ 3a7a4uu ¢ X 3a7a4 o0beMe U |He MOJTydIeH BEPHBIN | OOMBIIMHCTBE 33124
MPUMEHEHHAEM MOTYYCHEI OTBET BO BCEX
METOJIOB BBICIICH BEpHBIE 3ajagax
MaTEMaTHKN OTBETEHI
BIIa/IETh HaBbIKaMHU [Pemenue 3amaun |[I[IpomemoncTpupona|lIlpogemoncTpuposa| 3anaun He
TEOPETHYECKOT0  |IPHUKIAIHBIX | PEIICHBI B H BEPHBINA X0[ H BEPHBIHA X0[ pEIICHBI
HCCIIEIOBaHUS 3aja4 B MOJTHOM | pEIIeHHS BCEX, HO pelIeHus B
00BEKTOB KOHKPETHOH | o0beMe M |He MOIydeH BepHBIH |OONBIIMHCTBE 3a1a9
npodeccroHaNBHO [peaMeTHO# | mosrydeHsl OTBET BO BCEX
il nesrenbHOCTH  (0OmacTh BEpHBIE 3aja4ax
OTBETEHI
7.2 TlpumepHblii mNepedYeHb OLEHOYHBIX CpeacCTB  (THIOBBIE

KOHTPOJIbHbIC 33/]aHMSl WJIM HHbIEe MATEePHUAJIbI, HEOOXOAUMBbIE IJIA OLUEHKHU
3HAHUI, YMEHUI, HABBIKOB U (HJIH) ONbITA 1eATEJIbHOCTH)
7.2.1 IlpumepHbIii NepevYeHb 3aaHUIi 1JI51 MOATOTOBKH K TeCTHPOBAHHIO

1  Kakue aBe MaTpHIIBl MOKHO CIOKHUTH?
a) orepanus CIO0XKEHUs JUIsl MaTPULl HE ONpe/esieHa,
0) MaTpUIILl OJTHOTO pa3Mepa,
B) MaTpPHUIIbI, OTIPEJETUTENIN KOTOPHIX PABHBI;
T) J00BIE.
2  Kakue u3 HIDKETIPUBEICHHBIX ONPEIeTUTENEH paBHbBI HYJIO?

1 2 3 4
0o -1 -3 0 -1 0
2 4 6 8 -1 2
a) |3 3 -1/;0) |3 3 0[;B) ;T)
3 6 0 3 4
-3 0 2 -3 0 0
0 -2 2 -1

3 Panr marpuiisl U3BMEHUTCS, €CITH:
a) IOMEHSTH JIB€ CTPOKU MECTaMH;
0) TPaHCIOHHPOBATH MATPULLY;
B) YMHOXXHUTbH CTPOKY Ha HEHYJIEBOE YHCJIO;
r) NpuOaBUThH K MaTPUIIE EAUHUYHYIO MATPHUILY.
Cucrema MuHEHHBIX ypaBHEHUN COBMECTHA TOTJia M TOJIBKO TOT/Ia,
KOTI'Jla paHr €€ OCHOBHOW MaTpHULIbl paBEeH
a) 2;
0) panry e€ pacIMpPEeHHON MAaTPHIIbI;
B) YHUCITy HEU3BECTHBIX;
I') YUCITY ypaBHEHUM.
5  Kakue u3 HIKENPUBEICHHBIX TOXKIECTB CIIPABEIIMBBI? i
a) abc =bac ; 0) abc =bca | B) abc = —bac |

r)
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11

Kakue mmockoctu MpoXoaAT 4€pC3 HA1aJIO0 KOOpI[I/IHaT?
a) X—-4y+5z2-1=0; 6) 2x+5z2-1=0; B) 4y+4z2-4=0; F)
4x -4y +5z2=0.

UroObl (QyHKIMS BO3pacTalia Ha OTpEe3Ke, HEOOXOAMMO M JOCTATOYHO,
9TOOBI Ha 3TOM OTPE3KE OHA:

a) Obuta muddepennupyema;

0) mprHUMAasa MOJI0KHUTEIbHbBIC 3HAUCHUS;

B) ObLIa HEMIPEPHIBHA;

') HET BEPHOT'O OTBETA.

Ecnu B HekoTopo#t Touke kacaTenbHas K rpaduky GyHKIHMH MapajuiesibHa
ocu OX, To pou3BoiHas PYHKIIUU B ITOU TOUKE

a) HE CYIIECTBYET;

0) MOJOXXUTEIBHA;

B) OTpULIATEIbHA;

') paBHa HYJIIO.

@yHKIUA F (x) sABISETCA NEPBOOOPAa3HON PYHKIUHU f (x), €CIH:
a) F(x)=f'(x);

0) F'(x)=f'(x);

B) F'(x)= f(x);

') HET BEPHOT'O OTBETA.

®opmyna Hetotona-JIeliOnuna nmeer BU:

a) [f(x)dx=F(a)-F(b);
0) [f(x)dx=F(b)-F(a);

B) Jf(x)dx:F(x)+C;

') HET BEPHOTO OTBETA.
Jiis Toro, 4ToObl (YHKIMS f (x,y) HMMeJa SKCTPEMYM B TOUKE M, (x,,Y,)

HEOOXOAUMO M JOCTATOYHO, YTOOBI:
a) fxr(xo' yo) =0,

6) fx');(xo' Y,) =0,

B) f(X.,)=0;

') HET BEPHOTO OTBETA.
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13

14

15

16

17

O6mmm  pemeaneM auddEepeHIIMaILHOTO  YpaBHEHUS N-TO  TOPsIKA
HA3bIBAETCS:

a) pelieHre, B KOTOPOM IPOU3BOJIBHBIM TOCTOSHHBIM MPUAAIOTCS
KOHKPETHBIE YHUCTIOBBIC 3HAUCHHS,

0) penieHue, cofeprKaliee n He3aBUCUMBIX ITPOU3BOJIBHBIX TTOCTOSIHHBIX;

B) pellieHHE, BEIPAXKEHHOE OTHOCUTEIHLHO HE3aBUCUMOMN MTEPEMEHHOM;

I') pelieHue, noayyeHHoe 0e3 UHTerpUPOBAHMUSL.

Pemenne numHEHOTO OMHOPOAHOTO AU(GEPEHITUATHHOTO YpaBHECHUS
BTOPOTO TIOpSJIKA C TOCTOSHHBIMH  KO3(PPUIIMEHTaMU  COIEPIKHT
TPUTOHOMETPHUCCKHUE (PYHKITUH, CCITH

a) ornpeaenuTeas BpoOHCKOTo paBeH HYJIO;

0) KOpHU XapaKTePUCTUIECKOTO YPABHEHUS — KOMIUICKCHBIE;

B) KOpPHU XapaKTEPUCTHUYECKOTO YpaBHEHUS - JCHCTBUTEIBHBIC W
pa3IuYHbIC;

') KOPHU XapaKTEPUCTUUECKOTO YPaBHEHUS - BEIIECTBEHHBIE U PaBHbIC.
Ecma tima =0, TOpAn 3 a,

n— o
n=0

a) CXOJUTCS,

0) pacxoauTcs;

B) HE MOKET CXOJAUTHCS;

I') HET BEPHOT'O OTBETA.

OT wyero 3aBUCUT BBIOOpP TMOpsIKA HHTEIPUPOBAHUS B TMOBTOPHOM
uHTEerpae?

a) OT BUJia 00JACTH UHTETPUPOBAHMUS;

0) OT BUa MOJBIHTETPAITIBHON (DYHKIINH;

B) OT BHJ1a 00JIACTH MHTETPUPOBAHUS U TIOJIBIHTETPATILHON (PYHKITUY;

T') TOPSAIOK HHTETPUPOBAHHMSI BCETa OAMHAKOB.

Korga ynoOGHO mepelTH K UMIMHAPUYECKUM KOOpPAMHATAM B TPONHOM
UHTErpae?

a) Korja 00JacTh UHTETPUPOBaHUS UMeeT (OopMy KOHYCa;

0) Korga mnoOABIHTErpajbHasi (YHKIUS COAEPKUT HpPpaALUOHAIbHBIC
BBIPKCHHSI,

B) KOTr/1a 00J1aCTh MHTETPUPOBAHUS — chepa WK ee YacTh;

') TPOMHOW MHTErpall B UIMHAPUIECKUX KOOPUHATAX BHIYUCIISATH HENb3S.
JJ1 coJleHOMIaIbHOTO MOJISl CIIPABEIIUBO:

a) pOTOp MOJIsi PaBEH HYJIIO;

0) TUBEPTEHIIMS TIOJIsl paBHAs HYJIIO;

B) POTOP U TUBEPTCHIIMS TIOJISI PaBHBI HYJIIO;

') TPAJIUCHT TIOJIsl PABEH HYIIIO.

7.2.2 IllpuMepHBbIii NepevyeHb 3aIaHUI VI PelIeHUs] CTAHAAPTHBIX 3a1a4

1

BrIITOTHUTE 1EMCTBUS C MAaTPULIAMU:
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Bprancnute onpenenurens

~ o -
—
N

N O W oW

IIpoBepUTH COBMECTHOCTH CUCTEMBI JIMHEUHBIX YPABHEHUN U B Clly4ae
COBMECTHOCTH PELIUTh €€ TpeMs criocobamu: MeTtoioM Kpamepa, metogom
["aycca m MmaTpuuHbIM MeTo10M. ClienaTh NpOBEPKY.
(2x+3y -4z =3,

3x—-4y+2z=-5,
{2x+7y752 =13.
Haiitu oOuiee pemieHre u GyHIaMEHTAIbHYIO CUCTEMY PEIICHHUM 1151
OJTHOPOJHOW CHCTEMBI JINHEMHBIX YPaBHEHUM.

[3x, + X, —4x, +2x, + X, = 0,

2X, = 2%, =3X, = 7TX, + 2%, =0,

{x1+11x2+34 X, — 9%, =0.
Hariti KoopAMHATBI, MOJLYJIb U HAIIPABJISAIONINE KOCHHYCHI BEKTOPA AB .
3anucaTh pa3IoKEHUE BEKTOpPA AB II0 OPTaM JIEKapTOBOM CUCTEMBI

KoopauHatr. A(1, 3, 6), B(2, 2, 1).

yIjla MEKJy BEKTOpaMU AB M AC .

Jaubl Tpu To4kd — A4, B 1 C. Haiitu mromaas TpeyrojabHuka A BC v KOCUHYC
A(1, -2, 3), B(0, -1, 2), c(3, -4, 5).

BerauciuTh 00beM TETPadApa ¢ BEPIIMHAMYU B TOYKAX A, A,, A, A, H €0

BBICOTY, OIyLIEHHYIO M3 BEPUIMHBI A, HATPAHb A A A, .
Al(l, 3, 6), A2(2, 2, 1), AS(—l, 0, 1), A4(—4, 6, -3).

Hanbl Touku A, B, C, D. Halitu ypaBHeHUE TIJIOCKOCTH, TTPOXOIAIIEH Yepes
TouKy D mapasienbHo MI0CKOCTH ff

A(1, 3 6), B(2, 2, 1), c(-1, o0, 1), D(-4, 6, -3).

Hanel Touku A, B, C. HaliT kaHOHMYECKOE M TapaMETPUYECKOE yPABHEHHUE
npsiMoit |y, mpoxosiied yepes ToUKy 4 mapauieabHO BEKTOPY BC |

A(1, -2, 3), B(0, -1, 2), c(3, -4, 5).

Haittu Touky nepeceyeHus NpsMou C IIIOCKOCTBIO U YTOJ1 MEXKy HUMU.
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12

13

14

15

16

17

18
19

20

21

22

23

24

25

= = , X+2y+3z-14=0.

Haittu ypaBHEeHHE NPSIMOU, TPOXOISIIEN YEPE3 TOUKY NTEPECEUECHUS
NOPSIMBIX 3x-2y-7=0 U x+3y-6=0 W OTCEKAIOUIEH OT OCH abCIIUCC
OTpE30K, PaBHbIN 3.

3anucarh ypaBHEHUE OKPYKHOCTH, MPOXOIAIIECH Yepe3 BEPIINHBI

FI/Il‘[ep6OJII>I 12x° —13y2 =156, A(0;-2) H I/IMe}OHleﬁ LHCHTP B TOYKE A.
5x+4 -3

Hawitu ipenen iim .
x>14/2x -1 -1

CpaBHHTL OSCKOHEYHO Majble f (x)=1tg2x, g(x)=arcsinx.

1

HaiiTi Touku pa3peiBa QyHKIMU y M ONPENEIUTb UX TUIl y = e * 7 .
HaiiTu Moaysib M apryMeHT uncen z, Mz,. M300pa3uth yucna Ha

KOMILIEKCHOM INIOCKOCTH. HpeI[CTaBHTB qucia B TpI/IFOHOMCTpH‘IeCKOf/’I )51
MoKa3aTeJIbHON q)OpMC. Boimonsuts ¢ JaHHBIMH KOMIIJICKCHBIMH 4YHCJIaMH
YKa3aHHbIC IIGfICTBPIiI.

z,=5+6i, z,=1-3i; z,-7,, —, iz,-1

Haiitu npon3BoaHy0 QyHKIMH y(X). vy = ———

o o [x = (2t + 3)cos t
Haittu y'u y" i QyHKIMH, 31aHHOW apaMETPUIECKH. |
L y =3t

Haittu nuddepennman pyaximm Y(X). y = e -3/cos * (x + 2).

Boruncauth 3Hauenre QyHKIUH Y(X) B JAHHON TOYKE MPUOIMKECHHO C
nomouibio auddepennumana ¢ TouHoctero 0,01. y - 3/x, x = 7,76.

arctg/4x
x -1

3

[IpoBectu nmoaHOE UccaeAOBaHUE (PYHKIIUU U IOCTPOUTH €€ TpaduK.

y = In(x2—2x+6).

Haiitu yacTHbIe TpoU3BOAHBIC U YacTHBIC AU depeHInanbl QyHKIUH.
7= In(y2 —e ).

Haiitu nonueiit muddepeniman GyHKIUU. z = 2x°y — 4xy°.
HccnenoBath Ha SKCTPEMYMBI QYHKITAIO. z = xy + x* + y° — 6x— 2y +1.

Haliti HeonpeIeIeHHBIM HHTETPAIl. | x” cos2xdx.

1

BbIMUCIIUTH ONPEeNIeICHHBII MHTETpall. |
1

X
—dXx.
° /5 - 4x "
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27

28

29

30

31

32

33

34

35

36

37

38

39

Breraucnuts mimomians GuUrypel, OrpaHUYeHHON TpadrKkaMu JaHHBIX
GYHKUMNA. y=4-x*, y=x+2.

Boluncnuth IIuHYy 1yry KpUBOM, 3aJIaHHOMN TaHHBIM YPaBHEHUEM.

y =1In X, \/gsxs\/l_S.

Bbruncnuth HECOOCTBEHHBIN MHTETpal WM J0KAa3aTh €ro pacX0JuMOCTb.

+o0
dx

f

. .
X" +1

Haiitu o01mit HWHTETpaj nuddepeHInanIbHOTo ypaBHEHHS
(y2 - 3x2)dy +2xydx =0

Haiitu pemenue 3amaun Komm 4y°y = y* -1, y(0) = V2, i) = ——

1
22

. [x'=2x+y
Pemmmts cucremy auddepeHraabHbIX ypaBHCHHH |
ly'=3x+4y

cosn

Hccenenosats psj Ha CXOAUMOCTh S ——.
N+ 2

3
o * (n-2 n
Hatitn obnacte u paanycC CXOAMMOCTH CTCIICHHOI'O psAaa. Z g( X + 3)2
n1 2N+ 3

Paznoxuth GyHKIUIO f(x) B psag MakimopeHa f(x) =

x+3.

Bbluucnuth yKazaHHYIO BEJIUYMHY TPUOIUAKEHHO C TOYHOCTHIO &,
BOCIIOJIB30BABIIUCH PA3JIOKEHUEM B Psii COOTBETCTBYIOIIMM 00pa3oM
no100paHHON (PYHKIMH. sin 1, & =0,00001.

0,1
Borancnuts uHTerpan ¢ TouHocTsio 10 0,001, fe

0

—6x2

dx .

Paznoxuts B pan @ypbe NepruoIUUYECKyIO (C MEPUOAOM T = 27 ) PYHKIUIO
fO, -7 £ Xx<0;

f(x), 3a[JaHHYI0 Ha OTPE3KE [-7z; = |. (x) =] Lo
LX— , < X< .

Pa3znoxnts (byHKLH/Ho f(x) , 3aJaHHYO Ha HWHTEpBale [o; |] , B

TPUTOHOMETpUYECKUH sl Pypbe 110 KOCUHycaM U 1o cuHycaM. Iloctpouts
rpa@uk QyHKIUH. f(x)=x-7z, |=4.
Beraucnuth 1BOWHON MHTETpA MO MPSMOYToJibHOM obnactu D, 3amanHoM
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YKa3aHHbIMH HCPABCHCTBAMM.
”(xyz + ,/xy)dxdy, D:1<x<2, 0<y<3,
D

Haiitu mutomnaas miaockoi (GUrypsl, OrpaHMueHHON YKa3aHHBIMH JIMHUSIMH.
y:3/x, y=4e" y=3,y=4.

Beruncnuthb Maccy HCOI[HOpOI[HOfI IIJTaCTHUHBI, OFpaHquHHOﬁ 3a1aHHbBIMHA
JIMHUSAMHU, €CJIM IIOBEPXHOCTHAA IIJIOTHOCTD B K&)K,ZIOﬁ €€ TOYKC.
D:yZ:x, X=3, u=Xx

BrrancianTts 00beM TCJIa, OrpaHUYCHHOTIO 3a/JTaHHBIMH ITOBCPXHOCTAMMU.

z=x2+y2, XxX+y=1 x>0, y>0, z>0.

Haiitn npon3BOAHYIO CKAJSIPHOTO TOJIA u (X, y,z)B TOUKE M IO

HaIIpaBJICHHUIO BEKTOpa |I.
u=4|n(3+ xz)—8xyz, I=2i-2j+k, M (3 L 1).

Haiitu yron Mexxay rpaiMeHTaMu CKaIsAPHBIX MOJIEH u(x,y,z)H v(x,y,z) B
TOYKEC M .v = £+ 6y3+3\/6_z3, u= yzz , M (\/2_; L; L\.

: S RN ANy
HailTu 1OTOK BEKTOPHOTO TIIOJS a 4Yepe3 YacTh IUIOCKOCTH P
PAaCIONIOKEHHYI0 B TIEPBOM OKTaHTE (HOpMaib 00pa3yeT OCTpPbIA Yroi ¢
OCBIO Oz .
a=Xi+y+zk,P:x+y+z=1.
HailThu moTOK BEKTOPHOTO TOJS « 4Y€pe3 3aMKHYTYH) IOBEPXHOCTH S
(HOpMaJsb BHEUIHSS).

a=(e"+2x)i+e"j+e’k,S:x+y+z=1,x=0,y=0,z=0.

Haiitu paGoTy Cuiibl F MpH MEPEMEIICHUHN BAOJb JUHUU L OT TOYKU M K
TOYKE N .

F=(x"=2y)i+(y*>-2x)j,L:0OTPE30K MN ,M (-4,0), N (0,2).

HaiiTh 1upKyJSIIUI0O BEKTOPHOTO TIOJNS « BAOJAL KOHTypa 1 (B
HAIpaBJICHUH, COOTBETCTBYIOIIEM BO3PACTAHUIO MApaMeTPa t).

a=yi—xj+zzk,

-2

Lz = sin t.

2
cos t,y = —cos t,
2

VYka3zate o6nacts quddepeHimpyeMoctd GyHKIUHA f (z) = W BBIYACITUTH
MPOU3BOAHYIO. BBIAETUTH NEUCTBUTEIBHYIO U MHUMYIO YaCTh MOJTYYEHHON
MIPOU3BOJHOM.

- Z

f(z) =

z+2i
Boruncnuth MHTErpall OT GyHKIMN KOMILJIEKCHOTO EPEMEHHOTO.
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S7

[zim 2°dz AB— OTPE30K IPAMOM z, =0, z, =1+1.

B
AB

sin zdz

Brrancnnts HHTCTPAJI, UCII0JIB3Ys TCOPEMY Komwu o Beruerax: 3
eeiles (2 +1)

I[JISI (byHKHI/II/I f (z) HAUTH HN30JIUPOBAHHBIC 0co0bIE TOYKH, IIPOBCCTHU UX

KJIaCCI/I(I)I/IKaHI/IIO, BBIYUCIIUTDb BBIYCTHI OTHOCUTCIIBHO Haf/’I,ZIeHHBIX TOUCK.

2
_ z" -1
f (Z ) T % 5  _a-
7 +271 +12

< t
Haiitn n3o0pakeHue TaHHOTO OPUTHHANA. f (t) = e* cos2t+sh —+te’".
4

Haiiti opurunan mo 3aJjaHHOMY U300paKEHUIO C TIOMOIIBIO CBOMCTB
npeodpazoBanus Jlamiaca.

-3
2 °°

F(p)= 2
(p-4)

HaiiTu opuruHan no 3aJaHHOMY HU300paXEHHUIO ¢ TOMOIIBIO BBIYETOB.
p 242
-~
(p+ 1)( p+ 2)

F(p)=

Haiitu pemenne 3anaun Kommn.
X"+ 2%x +Xx=1"+5t+4;
x(O) =-1, x’(O) =0.
Pemuth cucteMy nuddepeHraibHbIX YpaBHEHUNH ONepaliMOHHBIM
METOIOM:
[x"=x+3y+2,
(Y '=x-y+1

x(0)=-1, y(0)=2.

7.2.3 TlpumepHblii NepeyeHb 3aJaHUI JAJs pellleHns] MPUKJIATHBIX 32124

Breraucnuts miromanb GUrypel, OrpaHUYCHHON JTHHUSAMHU y = x° + 4X, y = 4 + X .
. [x=3(2cos t - cos 2t)

Boraucnuts nuHy TIyru KpUBOM <L J_ 325 t—sin 20)" O<t<2rm,
OxHO uMmeeT hopmy MPsIMOYTOIbHHKA, 3aBEPILIEHHOTO MoyKpyrom. [lepumetp
okHa paBeH 300 cm. [Tpu kakux pazMepax CTOPOH MPSAMOYTOJIbHUKA OKHO
OyZIeT mpoIycKaTh HanuOoJIbIlIee KOJUTMUECTBO CBeTa?
TpeOyeTcst M3rOTOBUTH SIIIUK C KPBIIIKOH, 00EM KOTOPOTO OB OBl paBeH 72
CM, NIPUYEM, CTOPOHBI OCHOBaHHS OTHOCHUJIMCH ObI Kak 1:2. KakoBbI TOKHBI
OBITH pa3Mephl BCEX CTOPOH, YTOOBI MOJTHAS IOBEPXHOCTH ObllIa HAUMEHbIIIEH ?
JIy4 OT HCTOYHHKA CBETA MOIVIOUIAETCS OKpYyXkarowei cpenoil. Cuuraercs, 4To
NOTJIOIIEHHE CBETA MEXKY IIapaMu C paguycaMmu I u I + Ar u ¢ LIeHTpaMHu B



10.

11.

12.

HCTOYHHKC CBCTA, C TOYHOCTHIO JJO MAJIbIX BBICHICTO ITOPAAKA, PABHO ki 47r AT

OmnpenenuTh 3aBUCUMOCTD sipkocTu f oT paccrosaus I, ecnu K — ko duimert
PONOPLUOHATIBHOCTH.
CKopocThb OXJaKIEHUS, KaKOTro — JIM00 Teja B BO34yX€ MPONOPLUOHAIbHA
pasHocTH Mexay Temneparypoi tena T u remneparypout To. Eciaun
Temmneparypa Bo3ayxa pasaa 20° C u Teno B Teuenne 20 MUHYT OXJIaKIAETCS
ot 100° C 10 60° C, T0 uepe3 CKOIBKO BPEMEHH €TI0 TEMIIEPATypa IOHU3UTCS
m0 30° C?

s

1
BerauciauTte - € TOYHOCTBIO JO 10 .

Je
Berunciantb KOOpAWHATHI HEHTpa MaCC 1 MOMCHTEI MHCPLUUHN ITUPAMU/IbL,
o X z
OTPaHUYCHHOM IIJIOCKOCTSAMHU x =0,y =0,z =0,—+ l+ —=1.
a b c

Beruucnuts maccy amurca L, onpegeneHHoro napaMmeTpuiaecKuMu

[x = 2cos t
YPaBHCHUSAMHU | (0<t<2x).
|y =3sint

BpranciauTh cTaTUYECKUi MOMEHT OTHOCUTEIBHO KOOPJIUHATHBIX OCEN
npsiMoyroJibHOro otpe3ka CD coenunsitomiero Touku (1, 2) u (2, 3). IltoTHOCTH
B KaXJI0M TOUKE OTpe3Ka paBHO MPOU3BEJCHUIO KOOPAUHAT 3TOM TOUKH.
Haiitt paGoTy cWiIbl F = (x* + 2y)-i+ (y? + 2x)- j , IPH IIEPEMEIICHUH

2

o X
MAaTCpUAJIbHOU TOYKH BAOJb JIUHUN L :y =2--— OTTOYKH M (- 4,0) 1O TOYKH
8

N (0,2).

B cxeme (cM. puc.) IpH BKIIOYEHHOM pYOMIIBHUKE HANPsHDKEHUE Ha
KOHJIEHCATOpE PABHO E,, @ TOK Yepe3 KaTylIKy MHIYKTUBHOCTH PaBEH E, /R, .
[Ipu BBIKIIIOUEHHOM PYOMIIBHUKE HaYMHAETCs pa3psija KoHaeHcaTtopa. B
KOHJIEHCATOpE MPEAIOaraeTcs HaIMIUe alepuoguiecKux paspanoB. Haltu
HaIpsDKEHUE Ha KOHJIEHCATOPE B MOMEHT BPEMEHH t .

R, L
Y Y j
RI C

7.2.4 IlpumepHbIii NepeYyeHb BOMPOCOB /IJIs1 MOJATOTOBKHU K 3a4eTy
He npenycMoTpeHO y4eOHBIM IIJIaHOM

7.2.5 IlpumepHbIii NepevyeHb BONMPOCOB Il MOATOTOBKHU K IK3aMeHY
2 cemecTp

1. TlepBooOpa3Has 1 HEONpPEIEIECHHBIN UHTETPaJl, UX CBOWCTBA.
2. Tabnuia OCHOBHBIX HEONPEIEIEHHBIX HHTErPAJIOB.



3. 3ameHa MepeMeHHOH B HEOIPEIeJICHHOM HHTETpale.

4. VlaTerpupoBaHHe MO YacCTsIM.

5. HnTerpupoBanue ApoOHO-pAIMOHATBHBIX (PYHKITHUM.

6. UHterpupoBaHure TPUTOHOMETPUUECKUX PYHKITUH.

7. WHTerpupoBaHue UPPALIMOHATBHBIX (DYHKIIHIA.

8. Ompenenennie uuTerpaia rno Pumany.

9. Heobxomumoe 1 1OCTaTOYHOE YCIOBHS MHTETPUPYEMOCTH.

10. CgoiicTBa ompeeieHHOT0 UHTErpaa.

11. MHTerpan ¢ nepeMeHHbIM BEPXHHUM MPEIEIOM.

12. ®opmyna Heiotona-JleitbHuma.

13. 3amMeHa nmepeMeHHOH B ONPECIICHHOM HHTETpalIe.

14. Boruncnenue miomazei B mpsSMOYTOJIbHBIX U MOJSPHBIX KOOPAMHATAX C
MIOMOIIBIO ONPEAETCHHOTO HHTETpaIa.

15. JInuHa ayru KpUBOM B MPSIMOYTOJBHBIX U MOJIIPHBIX KOOPIUHATAX.

16. Boruncnenue oobeMa: 1o IIomaal CEYCHUs, Tela BpalleHHs.

17. Ilnouaab MOBEPXHOCTHU TeJa BPAIICHUS.

18. ®uznyeckue NpUIOKEHHUS ONPEIEICHHOIO HHTETpaa.

19. HecoOGctBennniit unterpan | u Il pona.

20. Yucnosie psIbL.

21. HeoOxoaumbIii mpu3HaK CXOJIUMOCTH PsJIa.

22. JlocTtaTo4HbIE TPU3HAKK CXOJAMMOCTH psifa: cpaBHeHM, JlamamoOepa,
paavKanbHbIM U MHTErpaIbHbI Komm.

23. 3HakoYepeayIOUIUecs 1 3HaKOTIepEeMEHHbBIE Psiibl. AOCOIIIOTHAS U YCIOBHAS
CXOJUMOCTb.

24. OyHKIMOHANBHBIE PsAbl. Maxkopupyembie psabl. HempepbsIBHOCTh CyMMBI
psna.

25. UnterpupoBanue u nuddepeHImpoBaHme psIoB.

26. Crenennble psiabl. Teopema AbGens. Paguyc cxogumocTH.

27. luddepeHmupoBaHre CTETICHHBIX PSIOB.

28. Panwl Teiinopa u Makiopena.

29. Psan @ypbe A YETHBIX, HEUETHBIX, IEPUOIUYECKUX U HENEPUOANUYECKUX
byHKIIHA.

30. uddepenmansabie ypaBHeHuUs 1-ro mopsiaka.

31. Iuddepennmanbubie ypaBHEHHS BBICIIMX TOPSAKOB, JOIMYCKAIOIINE
MOHIDKEHUE TTOPsIIKa

32. JIuHeiHble OTHOPOHBIE YPaBHEHUS

33. JluneitHble OTHOPOIHBIE U HEOTHOPOIHBIE YPABHEHHsI BTOPOTO MOPSIKA C
MOCTOSTHHBIMU K03 duimeHTamu. MeTo1 Bapualuy Mpor3BOIbHBIX
MOCTOSTHHBIX.

34. Cuctembl OOBIKHOBEHHBIX (D PEpeHITNABHBIX YPaBHEHUH.

IIpuMepHBIH epeYeHb BONPOCOB /ISl MOATOTOBKHU K YK3aMeHy
3 cemecTp
1. JIBoitHOM MHTErpall: ONpeaeiIeHUE, CBOMCTBA, MPUIOKEHHUS.
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o

9.

10.
11.
12.
13.
14.

15.

16.
17.
18.
19.
20.
21,
22,

23.
24,
25,

TpolHON MHTETPAI: ONPEACIICHUE, CBOMCTBA, IPUII0KEHUS.
Cdepuueckue 1 HTUIMHIPUYECKUE KOOPAUHATBHI.
KpuBonnHeiinblii unTerpain | poaa: onpenenenue, CBOMCTBA, BEIUUCICHHE,
IIPUIOKEHUS.
Kpusonunennsiii unterpai Il pona: onpenenenue, cBONCTBa, BBIYUCIIECHUE,
IIPUIOKEHUS.
®opmyia [ 'puna.
[ToBepxHOCTHBIN HHTErpa | poja: onpeaeneHue, CBOMCTBA, BBIYUCICHHE,
PUIOKEHUS.
[ToBepxHocTHBIN nHTErpan |l poxa: onpeneneHue, cBOWCTBa, BBIYHMCICHUE,
npwioxkeHus. CKalsipHOe 1oJie: TPOU3BOAHAS 10 HANPABIEHUIO, TPAJIUEHT.
BektopHoe noie: moToK, IUBEPTreHINS; HIUPKYJISALNS; POTOP MOJIA.
Onepatop ['amuiibTOHA.
Oneparop Jlamaca.
@YHKIMU KOMIIIEKCHOTO IEPEMEHHOTO: IIPEE U HENPEPBIBHOCTb.
OcHOBHBIE 3JIEMEHTapHbIe PYHKIINN KOMIUIEKCHOIO IEPEMEHHOTO.
HuddepenurpoBanne (yHKIUU KOMIUIEKCHOTO IMEPEMEHHOr0. Y CIIOBUS
Komm—Pumana. Ananutudeckast GyHKIHS.
WNuTerpupoBanue (pyHKIHMHM KOMIUIEKCHOTO IEPEMEHHOIO: OIpeNeIeHHE,
CBOMCTBA U IIPaBUJIA BBIYUCIICHUS.
Teopema Komu. @opmyna Herotona-JleliOnuia.
WNurerpanbhas gopmyina Komm
Psanp1 Teitnnopa u Jlopana B KOMIUIEKCHOM 00J1aCTH.
Hynu ananutnyeckoit ¢pynkunn. Kiaccudukanus ocoObix Touek. Beryer.
Teopema Komu o BeiueTax.
[IpuMeHeHre BEIYETOB J1J1s1 BBIUUCIECHUSI HMHTErPAJIOB.
[IpeoOpazoBanue Jlammaca: OpuTrHHaIBI W W300paKEeHHs; CBOWCTBA
npeoOpa3oBaHuUs.
O6paTtHoe npeoOpaszopanue Jlamaca.
WNurerpan droamens.
Pemenue nuddepeHnanbHbIX YpaBHEHUI ONEepalluOHHBIM METOJIOM.

7.26. MeToauka  BBICTABJIEHUSI OLEHKH TIPU  NPOBeJeHUU

NMPOMEKYTOUYHOM aTTeCTAUMN

DK3aMeH MPOBOJUTCS MO TECT-OMJIeTaM, KaX bl U3 KOTOPbIX coaepkuT 10

BOTIPOCOB U 3a7a4y. Kaxp1ii paBUIIbHBIN OTBET HA BOMPOC B TeCTE olleHnBaeTcs 1
Oamtom, 3amaua onernBaercs B 10 6ayios (5 0amioB BepHOE pelieHue u 5 6aios
3a BEpHbIN O0TBET). MakcuManbHOE KOJUYeCcTBO HaOpaHHBIX OamoB — 20.

1. Ouenka «HeynoBIETBOPUTENBHO» CTAaBUTCS B CIIy4ae, €CIM CTYAEHT

HaOpan menee 14 Gamnos.

2. Onenka «Y JOBJIETBOPUTEIBHO» CTABUTCS B Cllydae, €Clid CTYJEHT HaOpan

ot 14 no 16 GamtoB

3. Onenka «Xopouio» cTaBUTCA B Ciydae, eciiu CTyIeHT HaOpau ot 16 no 17

0aJuIoB.



4. Onenka «OTIMYHO» CTABHUTCS, €CIIU CTyNeHT HaOpai oT 18 mo 20 6amos.

7.2.7 IlacnmopT O1leHOYHBIX MATEPHAJIOB

Kontpomupyemsie pazaenst | Kon kontponupyemoii | HanmenoBaHue 0O1lleHOYHOTO

Ne n/mt
(Tembl) TUCHUTIITUHBI KOMIIETCHIUU CpEACTBA
1 Bekrophas u nuHeiiHas anredpa YK-1, OIIK-1 Tect
2 AHaMTHYECKAsi TEOMETPUS YK-1, OIIK-1 Tect
3 Beenenue B MareMaTH4ISCKU VK-1, OIIK-1 Tect

aHanu3 u quddepeHnuanbLHoe
ucuucieHue pyHKIUi oaHOM
MIepEMEHHOI

4 Huddepennmansaoe YK-1, OIIK-1 Tect
ucuucieHue GpyHKIui
HECKOJIbKUX MIEPEMEHHBIX

5 NHTerpanbHOE HCUKCIIEHUE VK-1, OIIK-1 Tect
byHKIMI OHON IepeMeHHOM

6 UYucnoBbie U GyHKIMOHATBHBIE VK-1, OIIK-1 Tecr
pSABI

7 OOBIKHOBCHHBIC VK-1, OIIK-1 Tect
nuddepeHnranIbHbIC
ypaBHECHUS

8 KpatHble 1 KpUBOIMHEHBIE VK-1, OIIK-1 Tect
UHTETpabl. DJIIEMEHTHI TEOPUU
TOJIsI

9 Teopus GpyHkumii YK-1, OIIK-1 Tect
KOMIUIEKCHOTO TTIEPEMEHHOTO

10 OnepaimoHHOE UCYUCTICHUE VK-1, OIIK-1 Tect

7.3. MeToauyeckue MaTepuajibl, ONpeaesIsiioNAe  NPoLEayPbI
OLlECHMBAHUSA 3HAHUI, YMEHHUI1, HABBIKOB U (MJIM) ONBITA AeATEJILHOCTH

TecTupoBanue OCyIIECTBISETCS, JMOO TPU TOMOIIM KOMIBIOTEPHOM
CUCTEMBI TECTUPOBAHUS, JMOO C HCIOJIH30BAHMEM BBIJIAHHBIX TECT-33JlaHUN Ha
oymaxxuom HocuTtene. Bpemss tectupoBanus 30 MuH. 3aTeM OCYIIECTBISETCS
MpOBEpPKAa TECTa IK3aMEHATOPOM M BBICTABIISIETCS OIICHKA COTJIACHO METOIUKU
BBICTABJICHUS OIIEHKH MPU MPOBEJACHUU MTPOMEKYTOUHON aTTeCTAINH.

Pemienne craHgapTHBIX 3aJa4  OCYIIECTBISAETCS, JIMOO TIPU TOMOIIH
KOMITBIOTEPHOU CUCTEMbI TECTUPOBAHUS, JIMOO C UCTIOI30BAaHNEM BbIJJAHHBIX 3a71a4
Ha OymakHoMm Hocutene. Bpems pemenus 3agad 30 MuH. 3aTeM OCYIIECTBIIACTCS
MpOBEpPKa pEIIeHUs 3a/ad IK3aMEHATOPOM M BBICTABJISETCS OIEHKA, COIJIACHO
METOJMKH BBICTABIICHHS OLIEHKH MPU MPOBEICHUHN IPOMEXKYTOUHOM aTTECTALIUH.

Pemenve mnpukiagHBIX 3adad  OCYMIECTBIAETCS, JMOO TIPU TIOMOIIU
KOMITBIOTEPHON CUCTEMBI TECTHPOBAHUSA, JINOO C UCTIOIH30BAHUEM BBIJAHHBIX 33144
Ha OyMakHOM HocuTene. Bpems pemenus 3agad 30 MuH. 3aTeM OCYIIECTBISETCS
MpOBEpPKA PEHICHUs 3a/lad 3K3aMEHATOPOM M BBICTABISETCA OIEHKA, COIJIACHO
METOJMKH BBICTABIICHHS OLIEHKH MPU MPOBEICHUHN IPOMEXKYTOUYHOM aTTECTAlIUH.

8 YYEBHO METOANYECKOE U HTHOOPMALIMOHHOE
OBECIIEYEHHUE JUCIUIIJINHBI)




8.1 Ilepeuenb yueOHOIi JuTepaTypbl, HEOOXOAMMOIl I OCBOEHUS
AUCHMILTHHBI

1. IMuckynos. H.C. Juddepennmnanbioe u nHTErpaibHoe ucuncienue. Y. 1—
2006.

2. Muckynos. H.C. luddepennuanbHoe U HHTErpaibHoe ncuucienue. Y. 2. —
2006.

3. IIucemennsnii JI.T. KoHCHIEKT JIEKIUN 1O BBICIICH MaTeMaTHUKE: IOJIHBIN
Kypc. — M.: Aiipuc-IIpecc, 2006. — 608 c.

4. bepman I'.H. COopHuk 3ama4 o Kypcy MmatemaTtuueckoro ananaunsa. — 2006.

5. Ky3nenoB JI.A. COopHHK 3agaHWii 1O BBHICIICH MaTeMaTuKe. THUITOBBIE
pacuetsl. — 2007,

6. Knerenuk /[.B, COopHuk 3amau no ananutuuecko reometpuu. — 2010.

7. Beiroackuit M. 4. CripaBounuk 1o Beiciieit matematuke. — 20006.

8. CtapkoB C.H. CpaBoYHUK 10 MaTeMaTH4eckuM GopMysiaMm U rpaduxam
dbyukui s crynenros. — 2009.

9. MarasunnukoB, JI.W. Jluneiinas anreOpa ¥ aHaIUTHYECKash T€OMETPHUS
[DnexTpoHHBIN pecypc]: yuedbHoe mocooue / JI.M. Marasunnukos, A.JI. Mara3us-
HUKOBA. — JJIEKTPOH. TEKCTOBbIE NaHHbIe. — ToMck: TOMCKHI TOCyaapCTBEHHBIM
YHUBEPCUTET CUCTEM YIIPABICHUS U PAANO3JIEKTpOHUKH, Db Konrtent, 2012. — 180
c. Pexxum moctyma: http://www.iprbookshop.ru/13861.html

10. ITo3auskoBa, T.A. Maremaruka. HTerpasibHOE McuncieHne (QyHKIUN
HECKOJIBKAX IIEPEMEHHBIX. OJEMEHTBl BEKTOPHOIO aHaiuu3a [DIEKTPOHHBIN
pecypc]: yueoHoe mocobue / T.A. IlozmusikoBa, A.H. BorBuu. — InekTpoH.
TeKCTOBbIE 1aHHbIe. — KpacHospck : Cubupckuil GpenepanbHblil yHuBepcureT, 2018.
—113 ¢. — Pexxum nmocryma: http://www.iprbookshop.ru/84228.html

11. Marematuueckuii aHanu3 [DIEKTpOHHBINA pecypc] : yueOHoe mocooue /
coct. E. II. SpueBa. — OJEKTpOH. TEKCTOBBIE JaHHbIE. — (CTaBpOIOJb
Ceepo-Kakasckuit peaepanbubiil yauBepcutet, 2017. — 265 €. — Pexxum goctyna:
http://www.iprbookshop.ru/83227.html

8.2 Ilepeyenbr HH(OPMANMOHHBIX TEXHOJIOTHIl, HMCHOJb3yeMbIX NpPH
OCYLLIECTBJICHMH 00pa30BaTeJLHOI0 NpoLecca M0 AMCUHMILIMHE, BKJIIOYAS
nepeYeHb  JIMIEH3HMOHHOr0  NPOrpaMMHOro0  olecme4eHWsl, PecypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHON ceTu «AHTEepHET», COBPEeMEHHBIX
Npo¢ecCHOHANBHBIX 023 JAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

Jli1st paboTHI B CETH PEKOMEHAYETCS UCIIOIB30BATh CAUTHI:
— http://encycl.yandex.ru (OHIIUKIIONE NN U CIIOBAPH).

— http://www.intuit.ru/department/mathematics/intmath/ (BBoaHBI#
KypC B BBICIIYIO MaTeMaTHUKy. PaccMaTpuBarOTCs OCHOBBI BBICHICH
MaTEMaTuKu OJid «KHEMATEMATHUYCCKUX» CHeLII/IaJ'IBHOCTeI\/JI. H3noxenue
COIIPOBOKAACTCA 60J'ILHII/IM KOJIMYCCTBOM CII€CLIUAJIBHO HOI[06paHHI>IX
IIPUMEPOB, TTOSICHIIONTUX CYTh UCCICAYEMBIX ITOHATHH B (PaKTOB).

— http://mathelp.spb.ru (Jlekumu, yueOGuuku on-line, web-cepBuch mo
BLICIIIEH MATEMATHKE B IIOMOILb CTYCHTaM).

— http://mathem.by.ru (Cripas urdopmaliys mo Mart. JUCLMIUIHHAM).



http://www.iprbookshop.ru/13861.html
http://www.iprbookshop.ru/84228.html
http://www.iprbookshop.ru/83227.html
http://encycl.yandex.ru/
http://www.intuit.ru/department/mathematics/intmath/
http://mathelp.spb.ru/
http://mathem.by.ru/

— http://www.exponenta.ru (MaTepuasbl 110 BBICIIEH MaTEMATUKE ).

— https://old.education.cchgeu.ru/ MOC BI'TY
[10O: windows, open office, Acrobat reader

JInst BRITIOJTHEHHS IOM. 3a]]. peKOMEHAyeTcs ucmonb3oBats Mathstudio
CoBpemenHas nmpodeccroHaibHas 0a3a manaeix Mathnet.ru, t-library.ru
WNudopmanmonnsie cripaBounbie cuctemsl dist.sernam.ru, Wikipedia

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXO/IUMAS JIJIsA
OCYHUECTBJIIEHUSA OBPA3OBATEJIBHOI'O ITPOLECCA
CneunanuznpoBaHHAs JICKIIMOHHA ayauTopus, OCHaIIleHHAas
000pyI0BaHUEM C ITPOCKIIMOHHOM anmapaTypoil.
JIACTIIIEHBIA KJ1acC, OCHAICHHBIM KOMIIBIOTEPHBIMHA MpPOTpaMMaMH IS
MPOBEJICHUS TECTUPOBAHUSI.

10. METOAUYECKHUE YKA3AHUSA IJISA OBYYAIOLIUXCS 110
OCBOEHMUIO JIUCIAIIJIMHBI MOAYJIA)

[Io mucoumumbee «MaremaTtnkay 4YWTAKOTCS  JIEKIHAH, IPOBOISATCA
MIPAKTUYECKNE 3aHATHS.

OCHOBOM M3y4Y€HHs] JUCHUIUIMHBI SBIIFOTCA JIEKIHHM, HA KOTOPBIX
U3JIaraloTcs HauboJee CyIIeCTBEHHbIE U TPYAHbIE BOIPOCHI, @ TAKXKE BOIPOCHI, HE
HaIIeIINe OTpaXeH!s B yueOHOI uTeparype.

[IpakTHueckue 3aHATUS HANpPaBJIEHbl HAa MPUOOPETEHHE MPAKTUYECKUX
HAaBBIKOB pPacyeTa UCIIOJIb30BaHM MaTEMAaTUYECKOTO arapara Jyuisi peleHus 3aaad,
B TOM 4YMCJIE NPUKJIAJHOIO XapakTepa. 3aHATHS IPOBOAATCS IIyTEM pELICHUs
KOHKPETHBIX 33/1a4 B ayAUTOPHUHU.

By yueOnbIx

. JesATenbHOCTh CTYAeHTa
3aHATHN

Jlexmus Hanucanne KoHCHEKTa JIEKUMWA: KPaTKO, CXEMaTUYHO, IOCIEI0BATEIBHO
dbuKkcUpoBaTh  OCHOBHBIE  TOJIOKEHHs,  BBIBOABI,  (DOPMYITHPOBKH,
0000IEeHMSI, MOMEYATh BaXKHBIC MBICIIH, BEIJCIATh KIIOYEBBLIC CJIOBA,
TepMuHbl. [IpoBepka TEpMUHOB, MOHATUH C TMOMONIBIO SHIMKIONEINM,
CJIOBapel, CHOPaBOYHUKOB C BBINMCHIBAHUEM TOJKOBAaHUW B TETPA/b.
O6o3HaueHue BOMPOCOB, TEPMHHOB, MaTepHalia, KOTOPbIE BBI3BIBAIOT
TPYAHOCTH, TOHWCK OTBETOB B PEKOMEHAyeMONl Jureparype. Ecim
CaMOCTOSITENILHO HE yJaeTcsl pa3o0parbcs B Marepualie, HEOoOXOIUMO
chopmMynupoBaTh BOINPOC M 3aJaTh MpENojaBaTeN0 Ha JIEKIUH WM Ha
MPAKTUYECKOM 3aHSITUH.

[Ipaktnueckoe |KoHcnekTupoBaHue PEeKOMEHIIYEMbIX HCTOYHHKOB. PaboTa ¢ KOHCHEKTOM

3aHATHE JIEKIUM, IOArOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCAaM, IPOCMOTP
peKoMeHIyemMoi itepatypsl. IIpocinymmBanue aynno- u BUAeo3anucen 1no
3aJJaHHOI Teme, BBIMOJIHEHUE pacyeTHO-TpaUUYecKUX 3aJlaHHid, pelieHHe
3a]a4 10 AJITOPUTMY.

CamocTtosrenbHas |CaMocTosiTenbHass paboTa CTYIEHTOB CIIOCOOCTBYET TITyOOKOMY yCBOGHUS
paborta y4eOHOTO Marepuajga W  Pa3BUTHIO HABBIKOB  CaMOOOpa30BaHUSI.

CamocTtosTenpHas paboTa mpeanoaaraeT ClIeyrIIne COCTaBISIOIUE:

- pabota ¢ TEeKCTaMHU: Yy4eOHMKaMHU, CIPABOYHHKAMH, IOTIOJTHUTEIHHOU



http://www.exponenta.ru/
https://old.education.cchgeu.ru/

JUTEPATYPOH, a TAK)Ke MPOPabOTKa KOHCIIEKTOB JICKITHH;

- BBITIOJIHEHUE TOMAIIIHUX 3aJIaHUH U pacueToB;

- paboTa HaJl TeMaMH JJIsl CAMOCTOSITEIEHOTO H3Y4YEHUS;

- yyacTue B paboTe CTy/IeHYEeCKUX HayYHBIX KOH(EPEHIINHA, OIMMITHAT;
- HOATOTOBKA K NPOMEKYTOUYHON aTTeCTallHy.

[Toaroroska k
MIPOMEKYTOUYHOM
aTTecTaluu

['OTOBUTBCSI K NPOMEKYTOUHOM aTrTeCTAalMU CIEAYET CUCTEMATHYECKH, B
TE€YEHHE BCEro ceMecTpa. MIHTeHCHMBHAs MOArOTOBKA JOJDKHA HA4aTbCs HE
IIO3/IHEE, YEM 3a MECAL-TI0JITOPA 1O MPOMEKYTOUYHOM aTTecTanuu. JJaHHbIe
nepes 3a4eTOM C OLIEHKOH, DK3aMEHOM, 9K3aMEHOM, 3a4€TOM C OLICHKOW,
HK3aMEHOM, JK3aMEHOM TpHU THS 3P (PEKTUBHEE BCETO HCIIOJIB30BaTh IS
IIOBTOPEHMSI U CUCTEMATH3aLM1 MaTepHrala.




