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1. HEJIM U BAJJAYU JTUCHTUTTJIUHBI

1.1. Heau AMCHMIUVIMHBI Pa3BUTHE JIOTUYECKOTO U aJITOPUTMHUYECKOTO
MBIIJICHUS, BbIPAOOTKA YMEHHS CaMOCTOSITENIBHO pAaCHIMPATh U YTIyOJsTh
MaTeMaTUYeCKHEe 3HAHUS, OCBOCHHE HEOOXOJMMOIo MaTeMaTHYeCKOro amnmnapara,
MOMOTAIOIIEr0 aHATU3UPOBATh, MOJIETUPOBATh U PEIIATh MPUKIAIHBIC 3aJauu;
dbopMHpOBaHUE Y CTYJEHTAa HAYaJIbHOIO YPOBHS MaTEeMaTHYECKON KYJbTYpHI,
JIOCTAaTOYHOTO JUIsl TPOJOJDKEHUsT O00pa3oBaHUs, HaydyHOM palboThl WU
MPAKTUYECKON NEeATeTLHOCTH, METOAOJOTUYECKUX OCHOB i (hOPMHUPOBAHUS
IETOCTHOTO HAYYHOT'O MHUPOBO33PEHHMS, OTBEUAIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS YETTOBEUCCKOM ITUBUITN3AIINN.

1.2. 3amaun ocBOeHHS TUCIHUILTHHBI

e BrppaboTka SCHOTO TIOHUMaHHS HEOOXOAUMOCTH MAaTeMaTHYECKOTO
oOpa3oBaHUs B MOJTOTOBKE OakajaBpa M IMPEJCTABICHUS O POJIM U MECTE
MaTeMaTUKH B COBPEMEHHOU CHCTEME 3HAaHUN U MUPOBOM KYJIBTYPE;

e (O3HaKOMJICHHE C CHCTEMOM TOHSTHUH, HCIOIb3YEeMBIX IS OIHMCAHUS
BaKHEHIIINX MAaTEMAaTHYECKUX MOJEJIEM U MAaTEMaTHYECKUX METOJIOB, U MX
B3aMMOCBS3bIO;

o @dopMHpOBaHWE KOHKPETHBIX TPAKTHYCCKUX TPHUEMOB H HABHIKOB
MMOCTAHOBKH M PEIICHUS MaTeMaTHYECKHX 3aJiady, OPMCHTHPOBAHHBIX Ha
MPaKTHYECKOE TPUMEHECHHE TIPH U3YUCHUN TPODUITBHBIX TUCITUTIINH;
OBiazeHre OCHOBHBIMU MaTEMAaTUUYECKUMU METOJaMH, HEOOXOAUMBIMU IS

aHaJM3a MPOIECCOB M SIBJICHUM MPU IMOMCKE ONTUMAILHBIX PEIICHUH, 00padOTKH 1
aHaju3a pe3yJbTaTOB KCIIEPUMEHTOB.

2. MECTO JUCIHHUIIVIMHBI B CTPYKTYPE OIIOII
Juctmmnmaa «MaTtemaTtuka» OTHOCHUTCS K JHCIUIUIMHAM 0053aTeIbHOM
yacTty 0s10ka b1.

3. IEPEYEHD IIVIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 110
JUCHUIIJIIMHE

[Ipomecc  m3ydeHus AUCIUIUIMHBI «MaTemMaTHKa»  HampaBJIeH Ha
dbopMHpOBaHUE CIAEAYIOMNUX KOMITETECHITUN:

VYK-1 - CnocobeH ocymecTBISITh MOUCK, KPUTUUCCKUN aHAU3 M CHHTE3
uH(pOpMaIH, MPUMEHSITH CUCTEMHBIN MMOXO/] JIsl PEIICHUs] TTOCTABIICHHBIX 3a1a4

OIIK-1 - Crnocoben pemaTh 3a1a4u podecCUOHATBFHON NESITEILHOCTH Ha
OCHOBE HCTIOJIb30BAHMS TEOPETUYECKUX U MPAKTHUYECKUX OCHOB €CTECTBEHHBIX U
TEXHUYECKUX HAYK, a TAK)KE MAaTEMAaTHYECKOTO anmapara

Pe3yabTarsl 00yueHns, XapaKkTepu3yomue

Komnerenuus
¢opMHPOBAHHOCTH KOMIIETEHIIUHN

YK-1 3HaTh (yHJAAMEHTAJIbHbIE OCHOBBI BBICIIEH MaTEMAaTUKH,
BKJIFOYAsl alreOpy, reOMEeTpHIo, MaTEeMaTUYECKUN aHalu3,
TEOPUI0  BEPOATHOCTEM H  OCHOBBI MAaTeMaTHYE€CKOU
CTaTUCTUKUA,  HEOOXOauMble  JUIsi  aHajau3a  3ajad,
BO3HUKAIOIIMX B MPAKTHYECKOU JIESITETIbHOCTH




YMCTb CaMOCTOATCIBHO HaXOIUTb MaTe€MaTUYCCKUU
alirapar, COI[Cp)K&IHPIfICSI B JIMTCPATYPC IO CTPOUTCIBbHBIM
HayKaM, W KPHUTHYCCKHU aAHAJIU3UPOBATDH I/IH(i)OpMaHI/IIO,
HGO6XOI[I/IMYIO sl pCHICHUA MOCTABJICHHOM 3aJa4u,
pacCMaTpuBaTb pPA3JIMYHBIC BAPHAHTBI PCHICHUA 3adaydu,
OLCHUBAA UX JOCTOMHCTBA U HEAOCTATKH

BIaACThb IICPBUIHBIMHU HaBBbIKaMH HCIIOJIb30BaHUA
MAaTCMAaTUYCCKOTO allrapara s BBIpa6OTKI/I CHUCTCMHOI'O
IIOoJIX0Jia K PCHICHNIO ITOCTABJICHHBIX 3a1a4

OIIK-1

3HaTb (b}’HI[aMCHTaJH)HBIe OCHOBBEI BBICIIEH MaTCMaTHUKH,
HGO6XOI[I/IMI)IC A1 U3YUYCHHUA TCOPCTUYCCKUX OCHOB
CCTCCTBCHHBIX N TCXHUYCCKUX HAYK

YMETh 0OOCHOBBIBaTh 0a30BbI€ MPUHIUIIBI PEIICHUS
PO ECCHOHANIBHBIX 33/1a4 ¢ TOMOIIBIO MAaTEMaTHYECKOTO
arrapara

BJIaJICTh METO/IaMH HCIOJIH30BaHUS MAaTEeMaTHUECKOTO
arrapara JijIsl peIieHus 3a1a4, BO3HUKAIONINX B
poeCCHOHAILHON JIeITEIIbHOCTH

4. OB BEM JUCHMIIJINHBI

OO6m1as Tpy10€eMKOCTh JUCHUIUIMHBI «MatemaTuka» coctapisieT 10 3.e.
Pacnpenenenue Tpy0eMKOCTH TUCIUTUIMHBI IO BUAAM 3aHSATUN
ouHasi popma o0yueHust

. Bcero CemecTpsl
Bunbl yue6HOM paboThI wacos |1 > 3
AyauTOpPHBIE 3aHATHS (BCEro) 162 54 54 54

B Ttom gucie:

Jlexkuun 54 18 18 18
[Tpaktueckue 3ansarus (113) 108 36 36 36
CamocrosiTeibHas padoTa 126 90 18 18
Yacel Ha KOHTPOJIb 72 - 36 36
Buabl npomMexyToYHOM aTTeCTalNH - n n n n

AK3aMEH, 3a4eT C OL[CHKOM

OO01mast Tpy10€MKOCTb:

AKaJCMHNYCCKUEC 4aChbl
3a4.CA.

360 | 144 | 108 | 108
10 4 3 3

5. COAEPKAHUE JUCHUIIJIMHBI MO4YJIs)
5.1 Copep:kanue pa3aeioB JUCUMINIMHBI W pacnpejaejieHue
TPYA0€MKOCTH M0 BUAAM 3aHATHI

ouyHasi gopma o0yueHust

No IIpax Bcero
HaunmeHnoBaHue TeMsbl Conepxanue paszzena Jlexn P CPC ’
/1 3aH. qac
1 |BekropHas wu JuHeiHas|OnpenenuTenu BTOPOro U TPETHEro IOPSIKOB M HUX 4 3 20 37
anrebpa cBOlicTBa. MHHOpPHI U anreOpandyecKue JONOTHEHHSL.




Boluncnenue omnpenenureneidl  TPETbEro MOPsIKa
pasnoxxeHueM 1mo cTpoke (crondiry). Ilonstue 006
OnpenenuTene n-ro nopsaka. MaTpuusl U AeHCTBUS
Hay HHUMH. PemeHne CHCTEMBI aireOpamdecKux
JIUHEHHBIX ypaBHeHUl MerogoM Iaycca u 1o
¢dopmymam Kpamepa. JluneiiHele omeparum Hazg
BEKTOpaMU U UX cBoiicTBa. PaznoxeHue BekTopa Io
0asucy. BekTtopel B NpAMOYronbHOW —cCHCTEMeE
koopauHaT. CKaaipHOE BEKTOPHOE U CMEIIaHHOE
MIPOU3BE/ICHUS BEKTOPOB; X ONPEIETICHHs, OCHOBHBIE
CBOMCTBA, CIOCOOBI BBIYUCIECHHS U IMPUMEHEHHS K
peuIeHno GU3NIECKUX ¥ TEOMETPHIECKHX 3a1ad.

AHammTHyeckas reoMeTpus

[psiMast Ha TIOCKOCTH (pa3IHYHBIC BUIBI YpaBHEHMI
mpsiMoif). B3ammHOe pacmonokeHHe 2-X IPSIMBIX.
ITnockocTh U npsiMast B IPOCTPAHCTBE, UX YPaBHEHUS
1 B3aMHOE pacnosioxeHne. Kpusble 1 HOBEpXHOCTH
2-ro TmopsAKa; WX KAHOHMYECKHE YPAaBHEHUS U
noctpoerue. [TomsipHas cucreMa KOOpAyHAT.

20

34

Beenenue
MaTeMaTHYECKUH aHaIN3

B

Oynknus omHoW mnepemenHoi. [lpenen ¢yHKImH.
Teopembl o mpenenax. beckoHeuHo Mainble U
OeckoneuHo  Oompmme — QyHkuum.  CpaBHeHHe
OECKOHEYHO ManblX. [IpH3HAKW CyIIECTBOBAHUS
npenenos. [Ipupamenne ¢ynkuun. HempepsIBHOCT
(yHKIMH B TOYKE W Ha OTpe3ke. TOYKH pa3phiBa, UX
KIIacCHpHUKaLus.

20

30

JuddepennmansHoe

HCUUCIICHUE GyHKIMiA

OJIHOH NepeMeHHOU

IMponsBognas ¢QyHKINYM, €€ TeOMETPUYECKUH U
MEXaHUYECKUI CMBICJIBI. [IpaBuna
muddepenppoBanust. J{udpdepeniman G yHKIUH, €ro
reomMeTpudeckuii  cMbic.  OCHOBHBIE  TEOPEMBI
muddepennuanpaoro ucuucnenus (Pomra, Komm,
Jlarpamka) W WX TEOMETPHYECKAs WILTFOCTPAIIHSL.
[paBuno Jlonmramsa. Bospactanme u yObIBaHHE
GyHKIMM Ha OTpe3ke. DKCTpeMyM, HauOounbllee U
HavMeHblllee 3HaYeHne (GyHKIMN OHON MepeMeHHON
Ha OTpe3Ke. BeImykiocTs, Touky neperuba rpaduka
¢byukiun. AcuMnToThl. O0IIas cxema HCCIIeI0BaHUS
(YHKIIMH OJTHOH MepEMEHHON.

14

30

48

JuddepennmansHoe
ncuucnenne GpyHKuni
HECKOJIbKUX TTePEMEHHBIX

@DyHKIUS ~ HECKOJNBKUX  IIEPEeMEHHBIX,  00NacTh
ompeneneHus. YacTHble TpPHUpALICHHS M IIOJIHOE
npupanieHie GyHKIUHM ABYX NMepeMeHHBIX. YacTHble
NPOM3BOJHEIE M MX BBIYKCICHHE. [loBTOpHOE
muddepeHpoBanie GYHKIMNA JBYX MEPEMECHHBIX.
Yacrable quddepeHpas 1 MoTHIN AnddepeHnnan
GbyHKIMH  IBYX ~— HepeMeHHbIX.  KacaTenbHas
IUIOCKOCTh ¥ HOpMaJib K TIOBEPXHOCTH (OIIpe/IeNeHHe,
YpaBHEHHS). OKCTpeMyM ¢yHKIIH IBYX
nepeMeHHbIX. [IpOM3BO/HAS MO HANpPAaBICHHIO U
rpagueHT (QYHKIMHM  HECKOJIbKHX  IEePEMEHHBIX
(ompenieneHusi, BHIYMCICHHE).

18

WHTerpanbHOe HcUMcIeHue

dhyHKIHI OJIHOM
HECKOJIbKUX TIEPEMEHHBIX

u

[TepBooOpa3zHasi. Heompenenenuslit  MHTErpai.
Meroapl HHTErpHpoBaHHs. 3amada O IUIOMAAN
KPHUBOJIMHEHHOH Tparenuy, MpUBOAAIIAs K TIOHATHIO
OTIPEIEICHHOTO HHTeTpana o OTpE3KYy.
OmnpeneneHHbINH HHTETPal 110 OTPE3Ky (ONpeeNieH e,
OCHOBHBIE  CBOWCTBAa,  BBIUHCIEHHE, (opMmyna
HrroTona-JleiiOHuma) u €ro TIPUIIOKECHUS.
HecoOctBennsie unrerpanst | u Il pona. JBoiiHoit
UHTerpal U ero mnpuioxeHus. KpusonuzeliHsle
unterpansl I w I poma. Mx  BhlUMcieHHEe U
MIPUI0KEHHE.

32

54

OOBIKHOBEHHBIE
nuddepeHranbHbIe
ypaBHEHUSI

3amaun, mnpuBoAIIME K UG QepeHIHaTbHBIM
ypaBHeHusiM.  Ompezenenne  andQepeHnnaaIbHoro
ypaBHEHUsI, €ro Mmopsaka u peuenus. 3agada Komu u
Teopema Ko 171 ypaBHeHuit 1-ro nopsaka. O6mee
u JacTHOE  peICHUs. OCHOBHBIE ~ THIIBI
T GepeHIMANIBHEIX ypaBHEHHH | -TOo Topsiaka.
JuddepenHnnanbable ypaBHEHUS BBICIIUX ITOPSIIKOB.
JuddepeHnnanbable ypaBHEHUSI BTOPOTO IMOPSIKA.
3amaua Komm. OOmiee W 4YacTHOE pEHICHUS.

18

36




JuddepeHunansaple ypaBHEHHsS BTOPOrO IOPSJIKa,
JIONIyCKAlOIIME TOHWKEHUEe nopsaka. JIuHelHble
muddepeHagbHple  ypaBHEHHS 2-TO  HOpsAIKa.
TeopeMbl 0 CTPYKType OOIIEro penIeHUs TMHEHHOTO
OIHOPOJHOTO M  JIMHEHHOTO  HEOJHOPOIHOTO
ypaBHeHU#l 2-ro mnopsaaka. ®DyHIaMeHTalbHas
cucreMa  pelleHUH  JMHEHHOro  OJAHOPOIHOrO
muddepeHaIbHOro ypaBHEeHHsI. MeTOIbl peleHus
JUHEWHBIX ~ OJHOPOAHBIX M HEOJHOPOAHBIX
muddepeHaIbHbIX YpaBHEHUH C TOCTOSTHHBIMH
k03 bHUIHeHTaMH.

8 |Teopus BepostHOcTel u|Ciy4aiinble COOBITHSL. Anrebpa COOBITHIA.
OCHOBBI MaTeMaTHuyeckoll [OTHocuTenbHAs 4acrorTa. Knaccuueckoe,
CTaTUCTUKU reOMETPUYECKOE, CTAaTUCTUYECKOE  OIpe/eNICHUs
BepoATHOCTH.  OCHOBHBIE ~ TEOPEMBI  TEOPHHU
BeposiTHOCTEH. DopMmyna TOJHOW BEPOSITHOCTH.
Cxema bepnymmm. JIUCKpeTHbIE W HENpPEpPHIBHBIC
ciay4aliHple BenUuMHBL. DYHKUMS paclpeaesieHus,

IUIOTHOCTh BEPOSTHOCTH u YHCIIOBBIE
XapaKTEPUCTUKH. 3aKOHbI pacrpeneneHus 9 18 9 36
JMCKPETHBIX W HENPEPHIBHBIX CIyYailHBIX BEIHYNH

(6bnHOMMANBHOE, paBHOMEpHOE, HOpMaJbHOE

pacnpenenenus). leHepambHas COBOKYNHOCTh U

BBIOOpKA. IMomuron  wacTtoT,  TUCTOrpaMma.

OMnupryeckas GyHKIUSA pacrpenenaeHus.

Br16opouHble YHCIOBBIC XapaKTePUCTUKH. ToUedHbIe

u HHTEpPBaIbHbIC OLICHKU TapaMeTpoB

pacrpeieIeHusl.

HUroro| 54 108 126 288

5.2 IlepeueHnb J1a00PATOPHBIX PadoT
He mpenycMoTpeHO y4eOHBIM TUTAHOM

6. IPUMEPHAS TEMATHUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B cootrBercTBMM C y4eOHBIM IUIAHOM OCBOEHHME JUCUMUILIMHBI HE
MPEeIyCMaTpPUBAET BBIMOJIHEHUE KYPCOBOrO MpOeKTa (paboThl) I KOHTPOIBHOU
paboTHI.

7. OHEHOYHBIE MATEPUAJIBI J1JISA ITPOBEAEHUS
IMPOMEXYTOUYHOMN ATTECTAIIUU OBYUYAIOIIIUXCS 11O
JANCIHUIIJINHE

7.1. Onucanue nokasarejeil U KpUTEepHeB OLCHUBAHUS KOMIIETEHIUIA
HA Pa3JIMYHBIX 3TANAX UX POPMHUPOBAHUSA, ONIUCAHUE KA OLEHUBAHUS

7.1.1 DTan Tekyumero KOHTpPOJIs

Pe3ynprarel TEKymiero KOHTPOJISI 3HAHUM U MEXKCECCUOHHOM aTTECTalluU
OLICHUBAIOTCA 10 CIEAYIOLIEH CUCTEME:

«aTTECTOBAHY;

«HE aTTECTOBAH).

K Pe3yabTaTbl 00y4yeHms, K

OMIIC- XapakTepusylomme HTEPUH

— cq)gpM“pI:)BayHH':c“ OH(IE)HHBEHI/IH ATTecTOBaH He aTrTecToBan

KOMIIETCHIUH

YK-1 3HaTh (yHIAMEHTAIbHbIC|3HAHUE OCHOBHBIX JaHbl oTBETHI Ha JlaHb1 oTBETHI Ha
OCHOBBI BBICIICH | TeOpeTHIeCKHX (DaKTOB OOJBIIIHCTBO MEHEE 4eM I10JIOBUHY
MaTeMaTHKH, BKJTIOYast |(Ha OCHOBE TECTHPOBAHUS TEOPETUUECKHUX TEOPETUYECKUX
anreopy, TEOMETPHIO, | FJTH OTIPOCa) BOIIPOCOB B TECTE U | BOIIPOCOB B TECTE U
MaTeMaTHYeCKUi aHau3, (wmm) ompoce. (mnn) ompoce.
TEOPUIO BEPOSITHOCTEH U
OCHOBBl MaTeMAaTHYEeCKOM




CTaTUCTHUKU, H€06XO,HI/IMI>I€

st aHaim3a 3ajad,
BO3HHUKAIOIINX B

MIPaKTUUECKON

JESTeIbHOCTH

YMETh camocrosTenbHo |cnonb3oBanue nanHelx  |[Iponemoncrpuposano|He

HaXOJIUTh 3a7a4M AJsI BEIOOpa YMEHHE NMPAaBUIBHO |MPOAEMOHCTPHPOBAHO
MaTeMaTHYeCKHH ammapat,|METOI0B €€ PeIIeHHs (Ha BBIOMpPATh METOABl |yMEHHE BHIOUPATH
cozepKamuiics B|OCHOBE TECTHPOBAHHS WIH pelenus 3a1a4d METOJbI PELICHUS
JIUTEparype IO | peIIeHNs CTaHJapTHBIX 3a1a4

CTPOMTENBHBIM HayKaM, H|[3amad)

KPUTUYECKU

aHAJIU3UPOBATh

nHpopmanuio,

HE0OXOIUMYIO TSt

pelleHuss  TOCTaBJICHHOU

3aJa4d,  paccMaTpHUBaTh

pa3iau4HbIe BapHaHTBI

peleHus 3aJauu,

OL€HUBasA HUX JOCTOHMHCTBaA
1 HEAOCTATKH

BJIAJICTh NEPBHYHBIMH
HaBBIKAMH HCIIOB30BAHUS
MAaTEMaTUYCCKOI'O
ammapara Juis BbIpaOOTKH
CHUCTEMHOI'0 MOJX0Ja K
PCUHICHUIO  TMOCTaBJICHHBIX
3amad

Wcnonp3oBanue
TEOpeTHIeCKHuX (HakToB
JUTSL pEIICHUS Pa3IMYHbIX
3a/1a4 (Ha OCHOBE
peIICHHs CTaHIAPTHBIX
3a/1a4)

Pemenue
OOJIBIIMHCTBA
MpeaIoKEHHBIX 3a7a4
JIOBEIEHO 0 KOHIIA.
ITomyuenst
NPaBUJIBHBIC OTBETHI

Pemenne
OOJIBIIIMHCTBA
MPeJIOKEHHBIX 3a71a4
HE JIOBEIECHO 0
koHma. OTBeTsl HA
HEKOTOpPBIC 3a]]auu
OMIMOOYHEI.

OIIK-1

3HaTh (PyHIaAMEHTaIbHbIE
OCHOBBI BBICIIEHN
MaTEMaTHKH,
HEOOXOMUMBIE IS
H3Y4YEHHSI TEOPETUUECKUX
OCHOB €CTECTBEHHBIX H
TEXHUYECKHUX HAYK

3HaHHE OCHOBHBIX
TEOpPEeTHYeCKUX (haKkToOB
(Ha OCHOBE TECTUPOBAHUSA
WM OTIPOCA)

JlaHbl 0TBETHI Ha
OOJIBIIIMHCTBO
TEOPETUICCKHUX
BOIIPOCOB B TECTE U
(wmu) ompoce.

JaHbl 0TBETHI Ha
MEHee YeM TMOJIOBUHY
TEOPETUIECKUX
BOIIPOCOB B TECTE U
(mmm) ompoce.

YMETh 000CHOBEIBATh
0a3oBEIC MIPUHIHUIIBI
peuieHuss
HpO(I)eCCI/IOHaJ'ILHLIX 3aga4
C IIOMOIIBIO

Hcnons3oBanne TaHHBIX
3a[a4u sl BEIOOpa
METOJIOB €€ perieHus (Ha
OCHOBE TECTHPOBAHWSI WJIH
pelieHns CTaHAapTHBIX

[TponemoncTpHpOBaHO
yYMEHHE TPaBUIIHHO
BBIOMPATh METOBI

pemeHus 3a1a4d

He
MPOIEMOHCTPUPOBAHO
yMEHHE BHIOUPATH
METO/IbI PEIICHHS
3a1a4

MaTeMaTHIeCKOTO 3a/1a9)

anmapara

BJIQZIETh METOJaMH Hcnoap3oBanne Pemenue Pemenue
HCITOJIb30BaHUS TEOPETUIECKNX (HaKTOB OOIBIINHCTBA OOJIBIIMHCTBA
MaTeMaTHYECKOTO JUTSL PEIICHUS Pa3IMYHBIX | MPEITOKEHHBIX 33124 |IPeIOKESHHBIX 3a]1a4

anmapara Jiist peleHust
3aj1a4, BO3HUKAIONIUX B
poeCCHOHATBHOM
JIeSTEIbHOCTH

3a/1a4 (Ha OCHOBE
PEIICHHS CTaHTAPTHBIX
3a71a4)

JIOBEZICHO 1O KOHIIA.
[Momyuenst
MIPABUIIbHBIE OTBETHI

HE JOBEIEHO JI0
koH1a. OTBETH HA
HEKOTOPHIC 339U
OIIMOOYHBI.

7.1.2 DTan npoMeKyTOYHOI0 KOHTPOJISA 3HAHUH
Pe3ynpTarhl mpOMEKYTOYHOTO KOHTPOJIS 3HAHUW OlieHWUBaroTcs B 1, 2, 3
cemMecTpe JJ1si O4HOM (HOpMbI OOYUECHHS TI0 YETHIPEXOAITLHOM CUCTEME:

«OTIIUYHO»,
«XOpPOUIO»;

«YZOBJIETBOPUTEIBHOY;
«HEYJOBJIETBOPUTEIBHOY.

Kommne-
TEeHIUs

Pe3yabTaThl 00y4eHus,
XapakTepH3ylolmue
chopMHPOBAHHOCTH
KOMIIeTeHIHT

Kpurtepuu
OlleHUBaHMSA

OTJauuyHO

Xopomo

Ynosa.

Heynosu.




VK-1 3HATh 3HaHHEe OCHOBHBIX ITonubIi TTonubrit OTBeET Ha OUH Her
(yHIaMeHTaIbHBIE |TEOPETHYECKUX OTBET Ha OTBET HA | BONPOC M3 ABYX | MpaBHIIBHBIX
OCHOBBI  BBICIIEH |(akTOB (Ha OCHOBE oba OIIMH W3 OTBETOB
MaTeMaTHKH, JBYX BOIIPOCOB BOIIPOCHI | BOIIPOCOB M
BKJIOUYast anre0py, |3K3aMeHallMOHHOTO JaCTHYHBIA
TEOMETPHIO, ounera) OTBET Ha
MaTeMaTHYECKUN BTOpPOI
aHaIN3, TEOPHIO BOIIPOC
BEpPOSATHOCTEH U
OCHOBBI
MaTeMaTU4ECKON
CTaTHCTHKH,

HEeoOXoauMble  JUIs

aHanmu3a 3ajad,

BO3HUKAIOIIUX B

MPaKTUYECKON

JIeSITEIILHOCTH

YMETb Hcnonb3oBanue [IpaBunbHo |[Iponemonctp| IIpomemonctp HesepHupiii
CaMOCTOSATENHHO JaHHBIX 33/1a41 BBIOpaH HpOBaH MPOBAaH BEPHBIH BBIOOP MeTOA
HaXOIHUTh JUIs BBIOOpa METOx BEPHBII BBIOOp METONa |pemeHus Beex
MaTeMaTHYeCKuii  |MeTooB ee pemeHns BBIOOD pELIeHHUS TOIBKO 3a7a4
ammapar, pemieHus (Ha 3a1a4 MeToaa OJTHOM 3a7auu
coliepXaluiica B |ocHOBe ABYX 3ajau pemeHus

JUTEpaType 1o 9K3aMEHaIlMOHHOT O OJTHOH 3a/1a4H

CTPOUTENIBHBIM Ounera) U YaCTUYHO

HayKaM, U yKa3zaH XoJ

KPUTHYECKH pemeHus

aHAIM3NPOBATH BTOPOii

HHPOPMALHIO,

HE0OX0INMYIO JUIs

penieHus

MOCTaBJIEHHOM

3aj1a4H,

paccMaTpuBaTh

pa3nuvHbIe

BapUaHThI PEILICHUS

3a/1a4u, OIleHUBas

UX JOCTOMHCTBA U

HEIOCTAaTKU

BIIA/ICTh Hcnonb3oBanue 3amaun ([Ipomemonctp| IlpomemoncTp 3anaun He
MEepBUYHBIMH TEOPETHIECKUX pelIeHbI B HpOBaH HUPOBaH BEPHBII peteHs!
HaBbIKAMHU (axToB s MOJTHOM | BEPHBIH XOJ | Xox permeHus
UCIIOJIb30BaHMs peleHus obbeme u peleHus TOJIBKO OJHOM
MaTeMaTHYeCKOTO |pa3iM4HBIX 337a4 | MOJydYeHBI | Bcex 3ajad, 3a7a4u

anmnapara Jis (Ha OCHOBE IBYX BEpHBIE HO HE

BBIPA0OTKH 3a1a4 OTBETHI ToJTy4eH(bI)

CHUCTEMHOT'0 9K3aMEHAIIHOHHOT O BEPHBIA OTBET

moaxoja K ounera )

PEIIeHHIO

MOCTaBIEHHBIX

3a/1a4

OIIK-1 |[3HaTh 3HaHHEe OCHOBHBIX Ilomubri TTomHbrit OTBeT Ha OJIMH Her
(yHIaMEHTaIbHBIE |TEOPEeTHYECKUX OTBET Ha OTBET HA | BOIIPOC M3 JBYX | HMPaBMIBHBIX
OCHOBBI BBICIICH (hakToB (Ha OCHOBE o0b6a OJIMH U3 OTBETOB
MaTeMaTHKH, JBYX BOIIPOCOB BOIPOCHI | BOIPOCOB U
HEoOXOoAUMBIE ISl |9K3aMEHALMOHHOTO YaCTHYHBIH
U3yUYCHUS Ounera) OTBET Ha
TEOPETUYECKUX BTOpOH
OCHOB BOIIPOC
€CTECTBEHHBIX U
TEXHHYECKHUX HAYK
YMETb Hcnonb3oBanue IIpaBunsno |[Iponemonctp| IIpomemoHcTp Hesepnsiii
000CHOBBIBATH JAHHBIX 331391 BBIOpaH HPOBaH MPOBaH BEPHBIN |BBHIOOP MeTOAA




0a30Bble IPUHLMIIB | 171 BBIOOpA METox BEPHBII BBIOOp MeTOJla |permeHus Beex
peuieHus METOJIOB €¢ pereHus BBIOOD peLIeHus! TOJIBKO 3a1a4
npodeccroHaNbHBIX | pereHus (Ha 3amadq MeTona OJTHOW 3a71a4u
3aJad ¢ TIOMOIIBI0  |OCHOBE JBYX 3a7a4 pemeHust
MaTEeMaTHYECKOTO  |3K3aMEHAMOHHOTO OJHOM 3amaun
ammapara ounera) 1 9aCTHYHO

yKa3aH XoJ

pemeHust
BTOPOH
BianeTh MeTogaMu |Mcnonab3oBanue 3amaun |[Ipomemonctp| IlpomemoncTp 3amayu He
UCIIOJIb30BaHMs TEOPETHYECKUX peLIeHbI B HUpOBaH MPOBaH BEPHBIN peLIeHbI
MaTeMaTHYecKoro |(haxToB s MIOJJTHOM | BEpHBIH XOJ | X0x pereHus
anmapara s pereHus obbeMe U pemeHus TOJIBKO OJIHOU
peuieHus 3anad, pa3IMuHbBIX 33/1a4 | TOJIy4eHBI | Bcex 3ajaad, 3a7a4u
BO3HHKAKOIIUX B (Ha OCHOBE JIBYX BCPHBIC HO HCE
npodeccroHanbHOI [3a1a4 OTBETEHI nosy4yeH(bl)
JEeATEIBHOCTH 9K3aMEHAIIMOHHOTO BEPHBII OTBET
owteTa )

7.2 IlpumepHblii mNepeYeHb OIEHOYHBIX CpPeIcTB  (TUIOBBIE
KOHTPOJIbHbIE 3aJaHUSl WM MHbIE MAaTepHAJIbl, HEOOXOAUMBbIE JIS OLEHKHU
3HAHUI, YMEHUI, HABBIKOB U (MJIH) ONBITA 1EATEILHOCTH)

7.2.1 IlpumepHbIii NepevyeHb 3aaHUI 1J151 HOATOTOBKH K TECTUPOBAHUIO

1. JlaHBI BEKTOPBI a:(3;_9), b=(-3; 6), TOrJa KOOPJIMWHATHI BEKTOpPA

5p-2
PaBHBEI ...
| (-16:33) 3 (16;-47)
5. (—46:31) 4 (-16;27)

2. CkansgpHOe  THpOW3BEAEHHE  BEKTOPOB 4~ L)y =0

YIOBIIETBOPSET HepaBeHcTBY ¢ P <1 mpu nByx 3HaueHnsax napamerpa t, paBHBIX ...
1. 1 3. -2
2.0 4, -3
3. Touka M c aAekapTOBbIMU KOOpAMHATAaMH (2;2) HMMEET NOJIIpHBIE
KOODAUHATHI ...

T v
r= \/5’ = r= 2\/5’ =—
=y 3. "7y
r= —2\/5’ = z r= 2’ = z
2. "7 4. 7"
2 2
4. Vpaaernue * T =4Y B HOISIPHBIX KOOPAMHATAX UMEET BHL ...
1. p* =4cosp 3. p=4sing
7. P =4dsing 4. P =4cosp

5. Ypasuenune * sinp=>b J€KapTOBBLIX KOOPIMHATAX UMEET BUJI ...
1. ¥+y=b 3. X Hy=9
2. x=b 4. y=b



6. [TonsipHbIi pagnyc TOYKU A, H300paKEHHOM Ha PUCYHKE,

1.
A
Y 2.
3 L 1.5
0 | x b 2. V7
: 6. 3.7
4. 25
1 7.
- A 8.
9.
PaBeH ...
7. Ecnu Touka A(3; 4) — HayaJsio oTpe3ka AB u M (O; 5)

— €ro cepeauHa, To
CyMMa KOOpAUHAT TO4YKU B paBHa ...

8. Toukn A(8:1) , B (9:5) u c(12;5) ABJBIFOTCS  T10CIIEN0BATEILHBIMU
BEpUIMHAMU Mapajieiorpamma. Torga cymma KOOPAMHAT TOYKH MEPECEeYEHUs
JIAAroHAJIeN paBHA ...

9. Pacnionoxunre no BO3pacTaHUIO JJIMHBI CTOPOH TpeyroubHuka ABC, e
A(2; 4), B(8; -2), C(3; -2).

10. ConocraBbTe ypaBHEHHSAM MPSAMBIX X HA3BAHUS.

]. 8x+4y+1=0 A) obmiee ypaBHeHHE MPSAMOii

x+1_y+1 B) ypaBHeHHE MPSIMOM C YIIOBLIM
2. -3 -4 koadduimenrom
3 y=—x+5 B) xaHoHHMueckoe yYpaBHEHHE
' npsAMOK

11. Cpenu mpsiMbIxX
ly: —4x+2y-3=0

I: 2x+y-3=0 L,:4x+2y-6=0 L:4x-2y-6=0

napayiIeIbHBIMA SBIISTFOTCS ...

L hyh 3. hygh

2. byl 4. by b

12. TIpsiMasi Ha IIOCKOCTH 3ajaHa ypaBHeHuem 2V 8X+11=0 " Torng
napaJyieTbHBIMUA K HEH SIBJISIOTCS MPSIMBIE ...
1. dx—y+5=0 3. dx+y—-9=0
2 3y—12x+7=0 4 3y+12x-13=0
1

2 2 —
13. Ecii R — paguyc okpyxuoctr * —0X+Y =0 10 ee kpuBnszna R Bcromy
paBHa ...

l.

O |— W
W= O



2 2
14. Pajguyc OKDYXHOCTH, 3aJaHHOH ypaBHeHmem X Y —2x+2y-7=0

PaBEH ...
1. 3 3. J7
2. 7 4. 9
15. lnrHa MHUMO# Ocu TUTIepOOIIBI 4x* =25y =100 paBHa ...
1. 25 3. 10
2. 2 4. 4
16. ConocTtaBbTe YpaBHECHUSIM JIMHUN WX Ha3BaHUS
1. (x+6) +(y—2) =64 A) OKpYKHOCTB
7 X +4y=16 B) runepbona
3 xP+4y’ =4 B) mapaGoa
A xg_Z —%2 =1 ') smmwmrmc

17. YcraHoBUTE COOTBETCTBHE MEXKIY YPABHEHUEM IUIOCKOCTH U TOYKAMH,
KOTOPBIE JIEKAT B ITUX IIIOCKOCTSIX

1. 7x—y—-z-3=0 A) (-2:0;0)
2 x+2y+z-5=0 B) (0;0;0)
3. y+z=3x+2=0 B) (1;2;2)
4. 3y+z—9x=0 ) (1;0;1)
) (2;1;1)

7.2.2 TlpuMepHbIii NepedeHb 3aJaHUH [UIsl PellleHUs CTAHAAPTHBIX
3aga4
«IIpenenbr 1 TPOU3BOIHBIEY.
I. PackpbITh HEONPEAECTIEHHOCTH HE MTOJB3YSICh IpaBuiioM Jlonuras.
20x° —10x> +18 Jx—1- . 4tg3 . (2x-1)"
al il ; 0) limu;B) lim—2>% . ) 1m(2x SJ .
x>0\ 2x 4+

a hm ’
) o] 1x—5x +8x> +3 =5 x=5 x>0 6x —15x7

II. Haititu mpou3Bo/iHbIE y. JAaHHBIX (PYHKIIHUA.

a)y=<x2+1)4arcsinx—ln»\/1—x3; 0) y:(x2+1)COSZﬁ;B) {

x=t—t

y:«/;—\ll—tz ’

r) y’tgx=sin3y.
«Texuuka HHTCTPUPOBAHUS).
x3+1n(x—1) x—1
1) dx.?2)
'[ -1 J.\/2xz+4x—3

X
4 5x* =3x+20
5) | ———=dx.6 dx .
B INroen ol et

dx
5-cosx

dx.3) [ sin5xdx. 4) |




«nuddepennmrianbabie ypaBHEHUS.

. Haiimu obwee pewenue oughghepenyuanvhovix ypasueHui.

1) y’:sinl+l. 2) y"+9y=sin3x. 3) y”—L: .
X X X

II. Pewumo 3a0auu Kowu.

y' =5y +6y=x+1,

4) xy'+y=Inx, y‘x—IZI'S)y _0, y| -1
=0 x=0

X

7.2.3 IlpumepHbIii NepevyeHb 3aJaHNI ISl pellleHUs NPUKJIATHbIX 32124
«AHaIUTAYECKAsi TEOMETPHS U BEKTOPHAs aJireopay.
I. Jlanbl koOpaAMHATHI BEpIIUH AABC':
A(=3;-3), B(-3; 6), C(4; 4).
Coenamwv yepmeosic.
Haiimu: 1) ypaBuenue menuansl AD u e€ 1uHy,
2) ypaBHeHue BbIcOTH AE,
3) nuny BeicoThl AE (paccrosinue ot T.A j0 npsimoit BC),
4) yroa Mexay MeIuaHOi U BBICOTOM.
II. Jansl koopauHaThl BepmnH nupamuasl ABCD:
A(5;—-1; 3), B(-1; 5; 3), C(3; 5; 1), D(-2; —=7; =5).
Haiimu:
1) yron mexny pedpamu AB u AC,
2) mnowmans rpanu ABC,
3) 00beM nUupaMuIbl,
4) ypaBHenue minockoctu ABC,
5) ypaBHenue BbicoThl DE, onyiennoi u3 1.D Ha rpans ABC,
6) nuny BeicoThl DE (paccrosinue ot T.D 1o miiockoctu ABC),
7) Touky nepeceuenus BoicoTbl DE ¢ rpansio ABC.

((HpI/IJ'IO)KeHI/IH OIIPCACIICHHOI'O HHTCTPAJIa».

1) Beruucnuth miomaib miockoi Gurypsl, orpaHUYeHHON CIEAYIOIUMHU

)C2

JVHUSIMH: Y = x°, y= P y=2x. Cpenarb 4epTeK.

2) BeruucauTs mwiomanb miockoi GUrypel, OTpaHUYEHHON CIICTYOIIMMHI

=312
JINHUSMU. {x , 0<r< \/g

y=3t—¢
3) Haittu ayiuHy nyru IMHUK Y = x\/; , OTCEYEHHOU MPSIMOU Yy = \/g X.
4) Berauciauth 00bEM Tela, MOJYYEHHOTO BpalieHueM BOKpyT ocu OX ¢Gurypsi,
OTPAaHWYCHHOU JIMHUEU: Y= sin” x (O <x< 72') .

«Teopust BEPOSITHOCTEN.
1) Cpenn 20 »5sK3aMEHAlIMOHHBIX OWJIETOB 5 coAep)KaT JIETKUE BOMPOCHI.



Onpenenuty BEPOSTHOCTh TOIO, YTO IE€PBBIE YETHIPE 3K3AMEHYIOIIHUXCA HE
BBITSIHYT HU OJHOTI'O JIETKOTO OUJIeTa.

2) /IBa cTpeinika 10JKHBI BBIITOJIHUTH HOPMY MacTepa criopta. BepostHocTh TOTO,
YTO HOPMY BBINOJHUT MEPBBIA CTpesiok, paBHa 0,95, a Bropoit - 0,9. Haittu
BEPOSITHOCTH TOTO, YTO HOPMY BBIIIOJHUT TOJIBKO OJHMH CTPEIOK.

3) Tpu aBTOMaTa M3rOTOBJIAIOT JETAlIM, KOTOPbIE MOCTYNAIOT Ha KOHBEMep.
[Ipon3BOAUTENIEHOCTH NIEPBOIO, BTOPOTO M TPETHErO0 aBTOMATOB COOTHOCATCS Kak
3:7:8. BepoATHOCTH TOTO, YTO JETaIb U3TOTOBJIEHA IEPBBIM ABTOMATOM OTIMYHOIO
kauectBa 0,94, s BTOPOrO M TPETHErO0 aBTOMATOB 3T BEPOSTHOCTHU
cootBeTcTBeHHO paBHbI 0,91 1 0,89. Haiitn BEpOATHOCTH TOTO, 4TO HAayAady B3sITas
C KOHBelepa eTab OyJeT OTINYHOTO KayeCcTBa.

4) laHo:

X| 3 5 7 19 11
P 02 10303 0,1]0,1
Haiitu M (2X -6), D(2X -6), o(X).

5) HaHo:

0, x<2
F(x)={(x-2)*, 2<x<3

1, x>3

Haiitu f(x), P 2< X <5/2), M(X).

7.2.4 IlpuMepHbBIii epevYeHb BOMPOCOB /JIsl MOJATOTOBKH K 3a4eTy
1-ii cemecTp (3aueT ¢ OLIEHKOI)

1. Onpenenutenu 2-ro, 3-r0 U n-ro mopaakoB. CrocoObl UX BBIYUCICHUS U

CBOMCTBA.

CucreMbl IMHEWHBIX aNredpandeckux ypaBHeHUl. OCHOBHBIE OMpeIeTICHUSI.

Pemenne cucteM JHMHEHHBIX anreOpauvyeckux YpaBHEHUW METOAOM

Kpamepa.

Pemienne cucteM TUHEHHBIX anreOpandeckux ypaBHeHU MmeTosioM ["aycca.

BekTopbl. OCHOBHBIE ONPEIEIICHUS U TOHSTHUS.

JIunenHble onepanuu Haa BekTopamu. X cBoucTBa.

[Ipoekuus BEKTOpa Ha OCh U HA BEKTOP.

PaznoxeHne BekTopa 1o opraM KOOPJIAUHATHBIX OCEH.

JnvuHa BekTopa. Hanpasmnsironye KOCUHYCHI.

10./leiicTBUS HaJ BEKTOPAMHU, 3aJaHHBIMU MTPOCKLIHSIMHU.

11.CkansipHoe mpou3BeIecHUE BEKTOPOB: OINpPECIECHUE, CBOMCTBA, BBIUUCICHHE
B JICKapPTOBBIX KOOPANHATAX, IPUIIOKEHHUS.

12.BexTopHOE NPOU3BENCHUE BEKTOPOB: ONPEIEIECHUE, CBONCTBA, BBIYUCICHHE
B JIEKapTOBBIX KOOPANHATAX, IPUIIOKEHHUS.

13.CmenranHoe npon3BeI€HUE BEKTOPOB: OMPEAECIECHUE, CBOMCTBA, BBIYNCICHUE
B JIEKapTOBBIX KOOPANHATAX, IPUIIOKEHHUS.

14.1lpssmoyronpHas cucremMa KOOPJAWHAT HA IJIOCKOCTU. YPAaBHEHHE JINHHUU B
JIEKapTOBOM CUCTEME KOOPAUHAT.

W N

WXk



15.0cHOBHBIE MPUIOKEHUS METOJA KOOPIHWHAT HA IJIOCKOCTH: PACCTOSHHE
MEXKly ABYMSI TOUKAaMH; JIECJICHUE OTPE3KA B JTAHHOM OTHOILICHHH.

16.ITonsipHas cucrema koopauHaT. Ee CBA3b € JIEKapTOBOM CHUCTEMOM
KOOpAWHAT. Y paBHEHHE JIMHUU B MTOJISIPHOM CUCTEME KOOPAUHAT.

17.1lpeoOpazoBanue cucTtemMbl KoopAuHaT. I[lapamienbHbIi TepeHOC oOcei
koopauHaTt. [IoBOpoT oceil KOOpAUHAT.

18.Pa3znnuHble BUIBI yPABHEHUN MPSIMOM HA TUIOCKOCTH.

19.Yron mexay npsAMBIMHA. Y CIIOBUS NTAPAUIEIBHOCTH U NIEPIIEHANKYJIAPHOCTH
npsAMbIX. PaccTosiHuEe OT TOYKH 10 MPSIMOM.

20.Kpussie BToporo nopsiaka. OKpy»KHOCTb.

21.KpuBble BTOPOro NopsiKa. JJUIUIIC.

22 .Kpussie BToporo nopsiaka. ['unepooua.

23.Kpussie Broporo nopsaka. [Tapadona.

24.YpaBHEHMS KPUBBIX BTOPOIO MOPSAKA C OCSIMU CHUMMETPUH, NTapaJlICIbHBIMU
KOOPJMHATHBIM OCSIM.

25.06mmee ypaBHEHHME KpHUBOW BTOporo mnopsnaka. [IpuBeaeHue ypaBHEHHs K
KAaHOHUYECKOMY BUAY.

26.Pa3znuuHble BUJIbI YPaBHEHUH IIJIOCKOCTH B IIPOCTPAHCTBE.

27.Yron MEXKIY IJIOCKOCTSIMH. Ycnosus napaJyIebHOCTH "
NEPHEHANKYJIIPHOCTH JABYX IUIOCKOCTEH. PaccrosHMe OT TOYKM [0
IIJIOCKOCTH.

28.1Ipsmast nmuHUSA B mpOCTpaHCTBE. Pa3nuuHble BUAB YPABHEHUN MPSMOU B
IIPOCTPAHCTBE.

29.¥ron Mexay nOpsIMbIMU B MPOCTPAHCTBE. YCJIOBHUS MAPALICIBHOCTH H
NEPHEHANKYJIIPHOCTH IPSIMBIX. Y CJIOBHUE, IPU KOTOPOM JIBE MIPSIMBIE JIEKAT
B OJJHOM TUIOCKOCTH.

30.Yron Mexay TNpsIMONW M TUIOCKOCTBIO. YCIOBHS TapajIeIbHOCTH W
MEPHECHAUKYJISIPHOCTH MPSIMOU Y TJIOCKOCTH. ToYKa repeceueHus MpsIMOu C
IJIOCKOCTBIO. Y CJIOBUE IPUHAIICKHOCTH IIPSMOM TIIIOCKOCTH.

31.IToBepxHOCTH BTOpOrO nopsijka. [lunmHapruieckrue moBepXHOCTH.

32.IToBepxHocTH BpamieHusi. KoHnueckre moBepXHOCTH.

33.Meton ceuenui. KaHoHWYeckue ypaBHEHHsSI TOBEPXHOCTEW BTOPOIO
HOPSIKA: AIUTUIICOU], KOHYC, TUIEpOOIOU bl K TapabOIOUIbI.

34.05eMeHTBl  TEOpUM MHOXKECTB. UYuCIIOBbIE MHOXKECTBA. UYHCIIOBBIC
pPOMEKYTKUA. OKpECTHOCTh TOUYKH.

35.®ynkuus. [lonstue ¢ynkuuu. CrnocoObl 3amgaHus pyHkuuu. HexoTtopseie
XapakTEePUCTUKU  (YHKUUU (YETHOCTh, HEYETHOCTh, MOHOTOHHOCTb,
OTPaHU4YEHHOCTb, IEPUOIUYHOCTD).

36.00parHas u cioxkHas ¢GyHKIMU. OCHOBHBIC dJIEMEHTapHbIe (DYHKIIMU U UX
rpaduku. DnemeHnTapHas QyHKUIHUA.

37.YucnoBas nocienoBareabHOCTh. [Ipenen yncaoBoii Mocie10BaTeaIbHOCTH.

38.IIpenen pyukiuu B Touke. OTHOCTOPOHHUE TPEIEIIBI.

39.1lpenen pyHkuuu npu x — . beckoneyHo GompIas PyHKIUA.

40.beckoneuno mansie ¢pyHkiuu. OnpeaeneHne U OCHOBHbIE TeopeMbl. CBs3b
MeXIy (PYHKIIHEH, ee MpeaesioM 1 OECKOHEUHO Maloi (pyHKIHEH.



41.TeopeMbl 0 mpenenax CyMMBbI, pPa3HOCTH, IPOU3BEACHHUM U YaCTHOM
dbyukiuit. Teopema o npeene mIpoMeKyTOUYHON (QYHKITUH.

42 .IlepBblii 3aMeUaTeNbHbBIN MpeIed.

43.BTopoiil 3ameyaTebHbIN mTpeae.

44.CpaBHeHUe OECKOHEUHO MaJbIX (YHKIUN. DKBUBAJCHTHbIE OECKOHEUHO
MaJjible PYHKIIMU U UX TPUMEHEHUE TIPU PACKPBITUH HEOIPEACICHHOCTEH.

45.HenpepbIBHOCTh GYHKIIUU B TOUKE, B UHTEPBAJIC U HAa OTPE3KE.

46.Knaccudukamms Touek pa3pbiBa GyHKINU.

47.0OcHOBHBIE TEOpPEMBbl O HEMpPEpBIBHBIX (QyHKIMsIX. CBoWcTBa (PYHKIIMIA,
HEIPEPBIBHBIX HA OTPE3KE.

48.3agaun, mpUBOAALIME K IMOHATUIO NPOM3BOAHOM: 3ajada O CKOPOCTH
MPSAMOJIMHEWHOTO ABM>KEHUS TOUKH; 3a/1a4a O KacaTeJIbHOM K KPUBO.

49.0mnpenenenre  MPOU3BOJHOW, €€  MEXaHMYeCKuW, (U3Myeckuit u
r€OMETPUUECKUM CMBICII. Y PABHEHUE KacaTeJIbHOM U HOPMAJIA K KPUBOM.

50.CBs3p M@Ky HENpPEepPhIBHOCTHIO U TUDPEpEHIHPYEMOCTHIO (PYHKITUU.
Tabnuiia mpou3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIIUH.

51.I1Ipon3BoHas CyMMBbI, Pa3HOCTH, TPOU3BEIACHUS U YACTHOTO (DYHKITHH.
[TpousBoaHast CIOKHOM U 0OpaTHOMN HYHKITUH.

52. JuddepenninpoBanre HESBHBIX U IMApaMETPUUECKU 3aJaHHBIX (PYHKIUH.
Jlorapudpmuueckoe  muddepennupoBanue.  [Ipom3BoaHBICE  BBICIINX
NOPSAAKOB. MEeXaHMYECKAN CMBICII TPOU3BOHON BTOPOTO MOPSAIKA.

53.luddepennrian GyHKIIMU U €ro TEOMETpUUECKUU CMbICH. OCHOBHBIC
Teopembl 0 nuddepennmanax. Tadbnuua auddepenuumanos. Ilpumenenue
muddepenHnrana K npuOIMKEHHBIM BEIYUCICHUSIM.

54. Teopemsl Pomsa, Ko u Jlarpanxka o auddepeHuupyeMbix QyHKIUAX.

o0

. |0
S5S5.IIpaBuno Jlonurtanss 1yt pacKpbITUS HEOMPEAEIECHHOCTEH <{—¢ , <—¢ .
o0

PackpeiTie HeonpeaenenHocTel Buaa {0-oo}, {oo—oo}, {00}, {ooo}, {lc’o}.

56.Bo3pacranne u yObiBaHue GyHKUMA. MakcuMyM M MHUHUMYM (DYHKIIUH.
HauGomnbiee u HaumeHbIee 3HaueHue GyHKIIUA Ha OTPE3Ke.

57.BeIMyKIIO0CTh M BOTHYTOCTH rpaduka GpyHkiuu. Touku neperuoda.

58.AcumnToThl Tpaduka ¢pynkimu. OOmas cxema uccienoBaHus GyHKIIUA H
oCTpoeHue rpaduka.

59.®opmyna Teitmopa st MHOTOUYJIEHA W JUIsI MPOU3BOIBHOW (DYHKITHH.
dopmyna MaknopeHa.

7.2.5 IlpumepHbIii NepeveHb 3aJaHNI 111 pellleHns MPUKJIATHBIX 32124

2-ii cemecTp (3K3aMeH)

[e—

. Ilonsarue Ppynkuuu nByx nepemMeHHbIx. OCHOBHbBIE ONPEICICHUS.

2. TlonHoe u yacTHbIe mpupanieHus QyHKIUH ABYX MEepEeMEHHbIX. YacTHbie
IIPOU3BOIHBIE NIEPBOTO MOPSJIKA.

3. YacTHble IPOU3BO/IHBIE BHICIIUX MOPSIIKOB.



4. Tlonusriii nudpdepennuan GyHKIUN ABYX NEPEMEHHBIX.

5. KacarenbHas IIOCKOCTb U HOPMaJIb K IIOBEPXHOCTH.

6. DKCTpeMyM (QYHKIMM JIByX NepeMeHHbIX. HeoOxoaumble M TOCTaTOUYHbIE
YCIJIOBHSI SKCTPEMYMA.

7. Haumbonpliee M HavMEHbLIEE 3HauY€HUS (QYHKIUM JBYX IEPEMEHHBIX B
3aMKHYTOH o0JsacTu.

8. IlpomsBogHas o HampaBiIeHUIO. ['paiueHT PyHKIMH U €ro CBOICTBA.

9. Kommnekcueie  umcna.  OcHoBHble  ompeneneHus.  M3o0paxeHue
KOMILJIEKCHBIX YHCEJ Ha MIOCKOCTH.

10.Monynps 1 apryMeHT KOMIUIEKCHOTO 4yucia. Popmel 3aIMCH KOMIUIEKCHOTO
yucia. opmyna Dinepa.

11.IpobH0 — pauroHaneHble ¢QyHKUUU. llpencraBieHne HenmpaBUIBHOM
paMoOHAIIBHOM JIpoOU B BHJI€ CYMMBI LIEJIOM YacTU W NMPaBUIBHOW APOOH.
[TpencraBieHne MpaBWIBHON panUOHaIbHOW ApoOM B BUJE CYMMBI
npocTeimux 1pobeit. Meron HeonpeaenaeHHbIX KO3()PUIIEHTOB.

12.IlepBooOpa3Has pyHKLINK U HEONPEEICHHBII UHTErPajl, UX ONpPEEICHUE U
cBoiicTBa. Tabnuia HeonpeeIeHHbIX HHTErPaIOB.

13.3aMeHa mepeMEHHOM W HMHTETPUPOBAHME II0 YacTSIM B HEONPEIEICHHOM
UHTErpaie.

14.MlHTErppOBaHKE BBIPAXKEHUH, 3aBUCSAIINX OT KBAJAPATHOIO TPEXUJICHA.

15.HTerpupoBanne pauoHaIbHBIX (PYHKIUH.

16.HTerpupoBaHne  HEKOTOPBIX  TPUTOHOMETPUYECKUX  BBIPAKEHHM.
VYHuBepcanbHas TPUTOHOMETpHUYECKAs TOJICTAHOBKA.

17.luTerpupoBanre HppalMOHAIBHBIX BbIpakeHUW. [[poOHO — nuHeiHas
MOJ/ICTAHOBKA.

18.«Hebepyuiuecs» UHTETpaIbI.

19.3aaun, npuBoOsIIME K MOHATHUIO ONPEIEIEHHOIO UHTETpaa.

20.0mnpeneneHue onpeesieHHOro HHTerpana.

21.®opmyna Hetotona — JleiiOHua.

22.CoiicTBa ompeAeneHHOro wuHTerpana. OmnpeneneHHbId HWHTErpail C
NIEPEMEHHBIM BEPXHUM IIPEAEIIOM.

23.lHTerpupoBaHUe€ IO 4YacTsIM M 3aMEHAa NEPEMEHHOW B ONpPENEIECHHOM
UHTErpale.

24 .HecoOCTBEHHbIE HHTETPANIbl ¢ OECKOHEYHBIMU TpeiesiaMu (HECOOCTBEHHBIE
unTerpansl [ pona). HecoGcTBeHHBIE MHTETpaNIbl OT Pa3pbIBHBIX (YHKUIUN
(necoOcTtBeHHble uHTEerpaisl Il pona).

25.BpruucieHue miomaan miocKo (GUrypel B 1eKapTOBBIX KOOPAUHATAX.

26.Bprurcnenue miomaan miockoi GUrypsl B MOJISPHBIX KOOPAUHATAX.

2’7.Bpruncnenue UIMHBL IYTU IJIOCKOW KPUBOM B JEKApPTOBBIX U B IOJISIPHBIX
KOOpPJIMHATAaX.

28.Borluncienne obbeMa Teda MO M3BECTHBIM IUIOIIAISAM MapayljiebHbIX
nornepevHbIX ceueHnii. O0beM Tenna BpalleHuUs.

29.0mnpeneneHue IBOMHOIO MHTErpajja U €ro CBOMCTBA.

30.'eomeTpuueckuil 1 PU3NIECKUI CMBICI JBOMHOIO HHTErpaa.

31.I1paBunbHbBIE 00JIACTH HA MJIOCKOCTU. Bhluncienne ABOWHOTO MHTErpaia B



JEKapTOBBIX KOOPINHATAX.

32.3aMeHa NEpEMEHHBIX B JBOWHOM MHTErpajie. BblunciieHne aBOMHOIO
MHTErpaja B NOJIIPHBIX KOOPANHATAX.

33.IIpunoxxexHus JBOMHBIX MHTErpajioB: BBIYHCIICHUE o0bema
WIMHIPUYECKOTO TeJa U IJIOUIAIN MIJIOCKON (PUTYpBI; HAXOKIECHUE MACcChl,
CTaTUYECKUX MOMEHTOB, KOOPAMHAT LIEHTPA TSYKECTH U MOMEHTOB NHEPLIUHU
TOHKOH IUTACTUHKM.

34.0Onpenenenrie U CBOWCTBA KPUBOJIMHEWHBIX HHTETpaJIoB | poja.

35.Bpruncnenue u NpuioKeHusl KpUBOJIMHEWHBIX NHTErpanos I poxna.

36.0mnpenenenre U CBOKWCTBA KPUBOJIMHEWHBIX HHTErpaioB 11 poxa.

3’7.Bpruncnenne KpuBOJIMHENHBIX HHTETpanoB Il pona.

38.@opmyna Octporpaackoro - [ puna.

39.11IpunoxeHnst KpUBOJIMHEWHBIX HHTErpasios I pona.

3-ii cemecTp (IK3aMeH)

1. OOBIKHOBEHHBIE nuddepeHranbHbIe YpaBHEHUS. OcHOBHBIE
OIPEJCIICHMUS.

2. [lpumepsl 3a1a4, NpuBOASIIUX K TU(PepeHINaTIbHBIM YPaBHEHUSIM.

3. JIuddepenumanpapie  ypaBHEHHS TiepBOro  mopsjaka. OCHOBHBIC
onpenenenus.  3agaya  Komm.  Teopema  cymiecTtBoBaHHMS U
€MHCTBEHHOCTH 3afa4n Kommn.

4. MuddepennuanbHble ypaBHEHUS € Pa3ACISIOLUMUCS IEPEMEHHBIMU.

OnHopoansie AU QepeHnanbHbe YpaBHEHHUS IEPBOTO MOPsIKa.

6. Jluneiinpie nudPepeHnanbubie ypaBHEHU epBoro nopsiaka. Meron U.
bepnymnm.

7. Jluneiinbie auddepeHuuanbHble YpaBHEHUsI TIEPBOro nopsiaka. Meton
Jlarpan»xa (MeToJ Bapualy NpOU3BOJIbHON TOCTOSIHHOM ).

8. Huddepenunansubie ypaBHenus f. bepuymiu.

9. YpaBHeHus B noJHBIX AU depeHnanax.

10. fuddepennmanbupie  ypaBHEHUS BBICHIUX  MOPSAKOB. (OCHOBHBIE
onpenenenus. 3agada  Komm.  Teopema  CymecTBoBaHHS |
€MHCTBEHHOCTH 3ana4u Komn.

11.YpaBHeHus: BTOPOro MOPsAKa, AOMYCKAIOIINE IOHMKEHUE MOpPAJIKa.
Ypasuenusi Buna y' = f(x), ¥'=f(xy), y'=f(y.)).

12.JIunelinble  onHOpOAHBIE Au(depeHuanbHble YpaBHEHUS BTOPOTO
nopsaka (JIOAY 1I). Omnpenenenuss 1 OCHOBHBIE CBOWCTBA pEIICHUMN
Jony I

13.JIuneiiHas 3aBUCUMOCTh M HE3aBHCUMOCTH (PpyHKumid. Onpenenuressb
Bponckoro. CpoiictBa onpeaenurens BpoHckoro.

14.Ctpyxkrypa obmiero pemenus JIOAY 1.

15.JIO4Y 1I ¢ mocTtosHHBIMH KO3(puIMEeHTaMH. XapaKTepUCTHUECKOE
ypaBHeHue. O011ee penieHue.

16.CtpykTypa  o0miero  pemieHuss  JUHEMHOrO  HEOJHOPOIHOTO
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muddepernuanbHOro ypaBHeHus Broporo nopsaka (JIHAY II).

17.Hanoxenue pemennit JIHIY 11

18.Pemenue JIHY II meTogom Bapuaniiv mNpOU3BOJIbHBIX OCTOSHHBIX.

19.Pemenue JIHAY Il ¢ mocTtossHHBIMU KO3 OUITUEHTAMH U CIICIIMATBHOM
MPABOU YaCThIO.

20.Cucrembl nuddepeHnanbHbIX ypaBHEeHU. OCHOBHBIE OIpEIeNCHUS.
HNHTerpupoBaHre HOPMaJIbHBIX CUCTEM.

21.DnemenTsl KOMOMHaTOpUKH. [lepecTaHOBKH, COUETaHUs, pa3MEICHUSI.

22 Ilpenmer Teopuu BeposiTHOocTed. CmywaiiHble COOBITHS, OCHOBHBIC
ONPEICIICHHUS.

23.Knaccuueckoe ONpeNIesICeHHEe BEPOSITHOCTH  CIIYYaHOTO  COOBITHSI.
CBOICTBA BEPOATHOCTEM.

24.CTaTUCTHYECKOE M TEOMETPUYECKOE OIPEAECICHUS BEPOSITHOCTH
CIIy4aliHOTO COOBITHSI.

25.Anrebpa ciydailHeiXx coObITHI. CllOKEHHE U YMHOXKEHUE CITy4allHBIX
COOBITHI. 3aBUCHMBIE 1 HE3aBUCUMBIE COOBITHS. Y CIIOBHASI BEPOSTHOCTD.

26.Teopembl yMHOKEHHSI BEPOATHOCTEN.

27.TeopeMbl CIOXKEHUS BEpOSTHOCTEH. BeposTHOCTh MOSIBIEHUS XOTS ObI
OJTHOTO COOBITHSI.

28.@opmyna nonHou BeposTHOcTH. Dopmyina baiieca.

29.Cxema bepnynnu, hopmyna bepnymnu, popmyna Ilyaccona.

30.Cxema bepnymnu. JIokansHasa u HHTETpajgbHas TeopeMsl Jlanmnaca.

31.Cnyuaiinas BennunHa. OCHOBHBIE OINPENENEHUSA. 3aKOH paCIpPEICIICHHS
JACKPETHOM CITy4ailHOM BEJIMYUHBI.

32.OyHKIMA pacnpeaciaeHusl IUCKPETHOW CIIyd4alHOM BEJIMYUHBI U €€
CBONCTBA.

33.DyHKUUS paclpeieieHusT HEMPEPHIBHOM CIy4ailHOM BEJNIMYHMHBI U €€
CBONCTBA.

34.®OyHKIUS IOTHOCTU BEPOATHOCTH U €€ CBOMCTBA.

35.MaremMaTnyeckoe OKHMJIAHWE JUCKPETHOM CIydallHOM BEJIUYMHBI.
CBoiicTBa MAaTEMATUYECKOTO OKHUIAHMUS.

36./lucnepcust AUCKPETHOU CITydailHOUN BeauunHbl. CBOWCTBA AUCIIEPCHUMU.

37.CpenHee KBaJIpaTHYECKOE OTKIOHEHHE.

38.MareMaTtnueckoe OXUIAHHUE, JUCIEPCUS U CPEAHEE KBAAPATUUECKOE
OTKJIOHEHUE HENPEPHIBHOM CIIy4alHOU BEJIUYUHBI.

39.buHOMUANIBHOE pacIpeIeICHUE CTy4allHOW BEJTUYUHBI.

40.PaBHOMEpHOE pacnpeiesiCHUuE CIIy4YalHOW BEJTUYUHBI.

41.1Toka3zaTenbHOE pacpeaeICHUE CITyUYailHON BEJIMYUHEI.

42 . HopmanbsHOE pacnpeesieHue Ciiy4aiHOW BEJTUYUHBI.

43.TlpenMet MaTeMaTHIECKOW CTaTUCTUKH. BBIOOpOUHBIN METOI.

44 Bapuauuonssiii psa. [loauron, ructorpamma, sMnupudeckast GyHKIUS
pacrpeneneHus.

45.YucnoBbie XapaKTEPUCTUKH BIOOPKH.

46.CraTucTiyecKue OLIEHKM MapaMeTpoB pacnpeneneHus. OCHOBHbIE
MOHSTHUS.



47.ToueyHble OEHKH NapaMeTPOB PacIpeIesICHHUS.
48.1nTepBanbHas  OLICHKA IapamMeTpoB pacmtpeaeneHusd. [locTtpoeHue

AOBCPUTCIbHBIX HHTCPBAJIOB.

7.2.6. MeToauka  BbICTaABJEHHUA

MPOMEKYTOUYHOM aTTECTAUN
DK3aMEH U 3a4eT C OLIEHKOW MPOBOASTCS MO OuiieTaM, KaXKJIblii U3 KOTOPHIX
COJIEPKUT 2 BOIpOCa M ABE 3amadyv. KaKIplii NpaBWIBHBIA OTBET HA BOIIPOC B
oumere omneHwBacTcs B 2 Oaia, 3amada oneHuBaeTca B 0,5. MakcumanbHOE
KOJIM4YECTBO HaOpaHHBIX OAJIJIOB — 5.
1. Onenka «HeynoBieTBOPUTENBHO» CTABUTCA B Ciydae, €CIA CTYIEHT
HaOpa He Oosee 2 0aioB.
2. OuieHka «Y 1OBJIETBOPUTEIHHO» CTABUTCS B ClIydae, €l CTYACHT Ha0pai

oT 2,5

110 3 0aJuUIOoB.

OllECHKM TpPpH  TPOBeJAEeHHH

3. Ouenka «XO0poIIo» CTaBUTCS B ClIydae, €CJIM CTyJACHT HaOpai ot 3,5 1o
4,5 6aioB.
4. Ouenka «OTIUYHOY» CTABUTCS, €CIU CTYJEHT Habpai ot 4,5 10 5 6anios.

7.2.7 IlacniopT O1IeHOYHBIX MATEPHAJIOB

Kontponupyemsie paszeinsl (TEMbI) Koz .. | HammeHoBaHKE OLIEHOYHOTO
Ne n/m KOHTPOJIMPYEMOI
JUCIUTIAHBI CpencTBa
KOMIETEHIIUH
1 BekropHas u nuHelHas anredpa YK-1, OIIK-1 Tect
Pemenne craHgapTHBIX
3a1a4
3aueT ¢ OIEeHKOMI
2 AHanuTHueckas reoMeTpust YK-1, OIIK-1 Tect
Pemenne craHgapTHBIX
3a1a4
3aueT ¢ OIEeHKOI
3 Baenenue B matremaTnaeckuii anann3 [YK-1, OIIK-1 Tect
Pemenne crangapTHBIX
3aj1au
3aueT ¢ OLEHKOMN
4 Huddepennmansaoe ncuncienne|YK-1, OIIK-1 Tect
GyHKIMH OqHON TIepeMeHHOM Pemenue crangapTHbIX
3aj1au
3aueT ¢ OLEHKOMN
5 HuddepennmanbHoe NCUUCTCHIE VYK-1, OIIK-1 Tect
(byHKINH HECKOIBKUX NEPEMEHHBIX Pemenne crangapTHBIX U
MPUKJIAIHBIX 33724
HK3aMEH
6 Wuterpansnoe ucuucnenue ¢pynakuumii|YK-1, OIK-1 Tect
OJIHOW M HECKOJIBKHMX ITEPEMEHHBIX Pemenne crangapTHBIX U
MIPUKJIAIHBIX 3324
JK3aMEH
7 Oo6bikHOBeHHBIe Muddepenuanbabie|YK-1, OIK-1 Tect

ypaBHEHUS

Pemienue craniapTHBIX U
MPUKJIAJHBIX 3a7a4




OK3aMCH

8 Teopust BepositHocTeid u  ocHOBBI|YK-1, OIIK-1 Tect

MaTeMaTUYeCKON CTaTUCTUKU Pemenuie crangapTHBIX U
MIPUKJIAHBIX 3a/1a4
HK3aMeH

7.3. Meroauyeckue MaTepuUaJbl, OINpeleJsole MNPoUeaypPbl
OLICHUBAHUSA 3HAHUI, YMEHHH, HABBIKOB M (MJIN) ONBITA JeATEJIbHOCTH

TecTupoBaHue OCYHIECTBISETCSA, JUOO TIPU TOMOIIM KOMIIBIOTEPHOMN
CUCTEMBI TECTUPOBAHMS, JUOO C UCIOJIb30BAHUEM BBIJIAHHBIX TECT-33JaHUN Ha
OymaxxHoM Hocuteine. Bpems tectupoBanusi 30 MuH. 3areM OCYLIECTBISIETCS
IIPOBEPKA TECTa 3K3aMEHATOPOM M BBICTABIIIETCS OLIEHKA COTJIACHO METOJIUKH
BBICTABJICHUS OLICHKU ITPU MPOBEICHUN ITPOMEKYTOUYHOM aTTECTALUH.

Pemenne craHmapTHBIX 3aJad  OCYIIECTBIAETCS, JHMOO MpPU MOMOIIU
KOMITBIOTEPHOM CHUCTEMBI TECTUPOBAHMS, JMOO C MCHOJb30BAHUEM BBIIAHHBIX
3ajay Ha OymakHoM Hocutene. Bpems pemenus 3amad 30 muH. 3arem
OCYULIECTBJISIETCS MPOBEPKA PEIICHUs 3aJad SK3aMEHAaTOpPOM M BBICTaBIISETCSA
OLICHKA, COIJIACHO METOAMKM BBICTABICHHUS OLIEHKA MNpPHU NPOBEJICHUU
IIPOMEKYTOUYHOM aTTeCTaI1H.

Pemenne mnpukiIagHbIX 3a7ad  OCYILIECTBISETCA, JHOO MNpU MOMOIIU
KOMIIBIOTEPHOM CHCTEMbI TECTHUPOBAHUS, JUOO C HUCIOJIb30BAHUEM BbIJAHHBIX
3ajjay Ha OymaxkHOM Hocutene. Bpems pemenuss 3amad 30 muH. 3arem
OCYLIECTBIISIETCS. NPOBEPKA PEIIECHUs 3a4ad S5K3aMEHAaTOpPOM M BBICTABISAETCS
OLICHKA, COIJIACHO METOAMKM BBICTABICHHUS OLICHKM NPH NPOBEICHUU
ITPOMEKYTOYHON ATTECTALIUU.

8 YYUEBHO METOJINYECKOE U UH®OPMAIIMOHHOE
OBECIIEYEHUME JUCIHUIIJIUHBI)
8.1 Ilepeyenr yueOHOIl JUTEpaTypbl, HEOOXOAUMOU /JI OCBOECHUSA
TUCIHTUTITTHHBI
1. bexnemuies /J[.B. Kypc ananutrueckoil reoMeTpuu U JTMHEHHOM anreOpsl
[OnexTpoHHBIN pecypc]: yueOHuk/ beknemuiie J[.B.— DneKTpoH. TEKCTOBBLIE
nanasie.— M.: ©USMATIINUT, 2007.— 312 c.— Pexum poctyna:
http://www.iprbookshop.ru/12873 .— 9BbC «IPRbooks», mo maposto
2. I'ycak A.A. Martematndeckuii anaim3 U quddepeHnnansHoe ypaBHEHHE.
[Tpumeps! u 3amgaun [DNEKTPOHHBIN pecypc]: yueoHoe mocobme/ ['ycak A.A.—

DOneKkTpoH. TekcToBble aaHHble.— MuHck: TerpaCucremc, 2011.— 415 c.—
Pexum nocryna: http://www.iprbookshop.ru/28122 .— 3BC «IPRbooks», mo
apoJIIo

3. bouapos ILII. Teopuss BeposiTHOCTE. MaTemaTuyeckas CTAaTHCTHKA
[OnexTponHsIit pecypc]/ bouapos ILI1., [leunnkun A.B.— DJIEKTpOH. TEKCTOBBIE
nanHeie.— M.:. OUSMATIIAT, 2005.— 296 c¢.— Pexum pocryna:
http://www.iprbookshop.ru/25717 .— 9BbC «IPRbooksy, no naposto

4. bepman I'.H. COopHuK 3a1ad 1o Kypcy MaremaTudeckoro anaimsa / I'.H.
bepman. — CII6. : IIpodeccus, 2005 r. — 432 c. (bubmoreka BI'TY — 376 »k3.)

5. CenaeB A. A. Teopuss BepoATHOCTEM KW MaTreMaTHYECKas CTATUCTUKA



http://www.iprbookshop.ru/12873
http://www.iprbookshop.ru/28122
http://www.iprbookshop.ru/25717

[OnexTponHbIil pecypc]: yueOHoe mocobue / A. A. Cenae, B. K. Kasepuna.-
Boponex: BOpPOHEXKCKHIM  TOCYIApCTBEHHBIM  APXUTEKTYPHO-CTPOUTEIbHBIN
yausepcurer, ObC ACB, 2015. - 132 c¢. Pexum  gocryna:
http://www.iprbookshop.ru/55060.html

6. lanko I1. E. Beiciias MaTeMaTtuka B YIpaKHEHUIX U 3a7a4ax: B 2 4. Y. 1.
/ 1I. E. lanko, A. I'. Ilomos, T. . KoxeBHukoBa.— M.: M3pmarenbsckuii gom
«OHUKC 21 Bex»: Mup u O6pazoBanue, 2008. — 368 c. (bubmmoreka BI'TY — 496
9K3.)

7. danxo II. E. Beiciias MmaremaTuka B yIpaXHEHHSIX U 3a1a4dax: B 2 4. Y. 2.
/ 1I. E. lamko, A. I'. Tlonos, T. f. KoxeBHukoBa.— M.: M3marenbckuii gom
«OHUKC 21 Bex»: Mup u O6pazosanue, 2008. — 448 c. (budnuoreka BI'TY — 195
9K3.)

8. HementreBa A.M. HMHTerpaispbHOoe HCUHCIEHUE (QYHKIUMHA OJHOM U
HECKOJIbKMX TepEeMEHHbIX: ydeOHoe mocodue / A.M. J[lementbeBa, C.B.
Apteinienko, B.A. [TonoBa; BopoHex. roc. apxut.-cTpouT. yH-T. - Boponex, 2010.
- 163 c. (bubmuoreka BI'TY — DOnextponnsie pecypchl: JlemenTheBa A.M.
HNuTterpanbHoe ucunciaenue GyHKIUIA 0JHOH M HECKOJIbKHX MePeMEHHbIX)

9. A. U. bapcyxkos. JluddepenunanpbHoe ucUucieHrue (HYHKIUN, 3aaHHBIX
aHAIMTUYECKH (SIBHO) [ DIEKTpOHHBIN pecypc]: yueoHoe mocobue / A. U. bapcykos,
B. N. Psaxckux, A. A. CegaeB — DJIEKTPOH. TEKCTOBBIE JaHHbIE.— BoOpoHex :
BopoHexckuil rocyaapCTBEHHBI apXUTEKTYPHO-CTPOUTEIbHBIA YHUBEPCHUTET,
ObC ACB, 2017. - 149 c. Pexxum noctyna: http:// www.iprbookshop.ru/93314.html

8.2 Tlepeuenb MH(POPMANMOHHBIX TEXHOJOTH, MCHOJb3yeMbIX MPH
OCYLIeCTBJIEHUH O00pa30BaTEJBLHOI0 Mpolecca Mo AUCHHUILVIMHE, BKJIKYas
nepevyeHb  JIMIEH3MOHHOr0 TPOrPaAaMMHOr0  o0ecleyeHHsl, PecypcoB
UH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTu «MHTEpHET», COBpEeMEHHBbIX
npogeccHOHAIbHBIX 023 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM:

1. KoHCcynbTHUpOBaHUE MTOCPEACTBOM 3IEKTPOHHBIN MOYTHI.

2. Vcnonb30BaHue Mpe3eHTAIIMN TPU TPOBEACHUU JEKIIMOHHBIX 3aHSATUH.

3. I pa®OTHI B CETH PEKOMEHAYETCS UCTIOIb30BaTh CalThI:

— http://encycl.yandex.ru (DHIIUKIONIEIUHA B CIIOBAPH).

— http://www.intuit.ru/department/mathematics/intmath/ (BBOHBII
KypC B BBICIIYI0O MaTeMaTHKy. PaccMaTpwBarOTCSi OCHOBBI BBICIICH
MaTEMaTHKH TSl «HEMaTEMaTHIECKUX» CIeIuanbHOCTe!. M310xeHne
COTPOBOXKIACTCS OOJBIINM KOJIMYECTBOM CHEITHATBHO MOJ00paHHBIX
MPUMEPOB, TTOSICHSAIOMIUX CYyTh UCCIEYyEMbIX TIOHITHIA U (DAKTOB).

— http://mathelp.spb.ru (Jlekuuu, yuebuuxu on-line, web-cepBUCHI 10
BBICIIEH MaTeMaTHKE B TOMOIIb CTYICHTaM).

— http://mathem.by.ru (CripaBouHas nH@popmaius o MaTeMaTH4eCKUM
JTUCHUTUTMHAM).

— http://teorver-online.narod.ru/teorver73.html (Manuta A. 1. Teopus
BEPOATHOCTEH U MaTeMaThyeckas cTaTUCTUKa. HTepHeT-yueOHHK).

http://eqworld.ipmnet.ru/ru/library/mathematics.htm. (Kuuru B dopmarax
PDF u DjVu).



http://www.iprbookshop.ru/55060.html
http://www.iprbookshop.ru/93314.html
http://encycl.yandex.ru/
http://www.intuit.ru/department/mathematics/intmath/
http://mathelp.spb.ru/
http://mathem.by.ru/
http://teorver-online.narod.ru/teorver73.html
http://eqworld.ipmnet.ru/ru/library/mathematics.htm

s paboThl C 3IEKTPOHHBIMU yYEOHHKaMHU TpeOyeTcs Haludhe TaKhX
nporpamMMHbIX cpencts, kak Adobe Reader u DjVuBrowserPlugin nns Windows.

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOANMAS J1JIs1
OCYHWECTBJIEHUSA OBPAZOBATEJIBHOI'O ITPOLHECCA
JIist TpoBelleHUs JICKIMOHHBIX 3aHSATHUH MO AUCIUIUIMHE HEOOXOIUMBbI
ayJIMTOpPUH, OCHAIIICHHbIE TIPE3ECHTAIMOHHBIM 000py0BaHueM (kommbrorep ¢ OC

Windows u nporpammoii Adobe Reader, MmynbTUMeIniHBIM TPOEKTOP M IKpaH)
AVY].:3110,3117, 3222,

10. METOAUYECKHUE YKA3ZAHUSA JIAA OBYYAIOHIUXCH 11O
OCBOEHMUIO JIUCIAIIJIMHBI (MOAYJIA)

I[Io mucuunnmue «MaremaTrkay YWTAKOTCS  JIEKUUH, NPOBOIATCS
[IPAKTUYECKUE 3aHATUSA.

OCHOBOIl WM3y4Y€HHs] JUCLUIUIMHBL SBJAFOTCSA JIEKIUH, HAa KOTOPBIX
u3JIaralTcs HauboJiee CyIEeCTBEHHBIE U TPYIHBIE BOIIPOCHI, a TAKXKE BOIPOCHI, HE
HalIeIINe OTpaXXeHus B yueOHO TuTeparype.

[IpakTHyeckue 3aHATHS HaANpPaBJIE€Hbl HA MPUOOPETEHHE MPAKTHUUECKUX

HABBIKOB pacyeTa . 3aHATUS IPOBOJATCA IIYyTEM PELICHHUS
KOHKPETHBIX 33/1a4 B ayAUTOPUHU.
Bun yueOHbIX
. JlesaTenpHOCTh CTyIEHTA
3aHATUI
.HCKI_II/I}I Hanucanue KoHCHEKTa J'IeKL[HfIZ KpaTKoO, CXEMAaTH4YHO, IMOCICAOBATCIBHO

¢ukcupoBaThb  OCHOBHBIE  IIOJIO)KEHHUS, BBIBOJBI,  (POPMYIUPOBKH,
0000111eHNs; MOMEeYaTh BaXXHBIE MBICJIH, BBIJENATH KIIOYEBHIE CIIOBA,
TepMuHBI. [IpoBepka TEPMUHOB, MOHATHM C MOMOIIBIO IHUMKIONEANH,
CJIOBapell, CIPaBOYHUKOB C BBINMCBHIBAHUEM TOJKOBAaHUN B TETPalb.
O6o3HaueHue BONPOCOB, TEPMUHOB, MarepHala, KOTOPHIE BBI3BIBAIOT
TPYOHOCTH, IIOMCK OTBETOB B pPEKOMEHIyeMoH surepartype. Ecmu
CaMOCTOSITENIbHO HE YyAaercs pa3zoOpaTbCcsi B Marepuaine, HeoOXO0IuMo
chopMyIMpOBaTh BOMPOC U 33JaTh INPENOAaBaTEeNI0 Ha JEKIMU WM Ha
IIPAKTUYECKOM 3aHATHU.

[Ipaktnyeckoe |KoHcnekTupoBaHue peKOMEHAYEMbIX HCTOYHHUKOB. PaboTa ¢ KOHCIEKTOM

3aHsTHE JIEeKIUH, TOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCAaM, MPOCMOTP
pexomeHnyemMoin smreparypsl. [IpocinymmBanue ayauo- M BHAEO3anucei
[0 3a/JIlaHHOM TeMe, BBINOJHEHHE pacdyeTHO-TpadUUYecKUX 3a/laHui,
pelIeHue 3a1a4 o ajaropuTMy.

CamocrosarenbHas |CamocTosiTeNbHAs padoTa CTYIEHTOB CIIOCOOCTBYET INIyOOKOMY YCBOEHUS
pabota yueOHOro MaTepuania ¥ Pa3BUTUI0O HABBIKOB camMo0Opa3oBaHUS.

CamocTrosTenbHas paboTa NpeanoaraeT clieAyloliue COCTaBISIOLIIE:

- paboTa ¢ TeKCTamMH: y4eOHHKAMH, CIPABOYHHKAMH, JOTOTHUTEIHHON

JUTEPATYPOH, a TAK)Ke MPOPadOTKa KOHCIIEKTOB JICKITUH;

- BBIIIOJTHEHUEC JOMAITHUX 3aﬂaHHfI H pacyCTOB,

- paboTa HaJ TeMaMH JIsl CAMOCTOSTEIHHOTO U3YUYCHHUS,

- yyacTue B paboTe CTyIeHUYECKUX HAayYHBIX KOH(EPEHIINH, OJTMMITHAT;

- IOATOTOBKA K MPOMEKYTOYHON aTTeCTallUu.




[TogroroBka k. |[OTOBHUTBCA K MPOMEKYTOUHOW aTTECTALMHU CIIEAYET CHCTEMAaTH4eCKH, B
HpOMe)KYTO‘-IHOf/'I TCYCHHUEC BCCI'0 CCMECTPA. NuTencuBHas IoAroTOBKa JOJDKHA HAYaThbCsAa HE
aTTeCcTaIlu HO3JHEE, YEM 32 MECAL-TIOJITOPA 10 MTPOMEXYTOUHOW arTectanuu. [lanHbie
nepes 3a4eTOM C OLIEHKOH, 9K3aMEHOM, 9K3aMEHOM TpH JHA 3P (deKTUBHEE
BCET0 MCIIOJIb30BATH JUIs IOBTOPEHUS M CHCTEMAaTH3alK MaTepraa.




