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1. OEJIN A 3AJAYH TN CHHUTIJINHBI

1.1. IHenu AMCUMIIMHBI Pa3BUTHE JIOTMYECKOTO U AITOPUTMUUYECKOTO
MBINIJICHUSI, BBIPAOOTKA YMEHHUS CaMOCTOSITEIbHO pACIIUPATh W yTIyOnsaTh
MaTEMaTUYECKUE 3HAHUS; OCBOCHHE HEOOXOJMMOI0 MATeMAaTHYECKOro ammapara,
MOMOTAIOIIEr0 aHaJU3UPOBATh, MOJEIUPOBATh U PEIIATh NPUKIAIHBIE 3aJauu;
dbopMHpOBaHKE y CTYJEHTAa HAYaJIbHOT'O YPOBHS MaTEeMaTHYECKON KYyJbTYpHI,
JNOCTAaTOYHOTO JUIsl TPOJOJDKEHUs o0pa3oBaHusA, HayyHOM paboThl WM
NPAKTUYECKON JIeATETbHOCTH, METOJO0JIOTUYECKUX OCHOB IJsi (POPMUPOBAHUS
LEJIOCTHOTO HAay4YHOTO MHUPOBO33PEHUS, OTBEYAIOUIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI YETOBEUECKON [TUBUIIN3ALUN.

1.2. 3agauu ocBOeHHS TUCIUILIHHBI

e BppaOoTka SCHOrO TOHMMaHUS HEOOXOJUMOCTH MAaTeMaTH4YeCKOro
oOpa3oBaHUs B OATOTOBKE OakajaBpa M MPEACTaBICHUS O POJIU U MECTE
MAaTEMAaTHKHA B COBPEMEHHOW CUCTEME 3HAHUW U MUPOBOU KYJIBTYPE;

e (O3HAKOMJIEHME C CHCTEMOW TOHSATUN, HCIOJIB3YEMBIX Uil OMHCAHUS
BOKHEUIIINX MATEMaTUYECKUX MOJICJIEM U MATEMATUYECKUX METOJIOB, U UX
B3aUMOCBSI3bI0;

e @OpMHUPOBAHME KOHKPETHBIX MPAKTUYECKUX NPUEMOB U  HABBIKOB
IIOCTAHOBKU M PELICHUS MATEMATHYECKUX 3aJa4, OPUEHTUPOBAHHBIX Ha
MPAKTUYECKOE TPUMEHEHHUE TIPU N3YUEHUU PO IITBHBIX TUCIIUIUINH;
OBnazeHre OCHOBHBIMU MAaTEMATHUYECKUMU METOJJaMHU, HEOOXOJUMBIMU IS

aHaJM3a MPOLECCOB U SIBJIEHUI MTPU MOUCKE ONTUMAIIbHBIX pELIeHH, 00padoTKu 1
aHaJIn3a pe3yJIbTATOB SKCIIEPUMEHTOB.

2. MECTO JJUCHHUIIJIMHBI B CTPYKTYPE OIIOII
Jucnunianaa «MareMaThkay OTHOCHUTCS K JHMCIUIUIMHAM 00s13aTeIbHOM
yactu 0J0ka b1.

3. HEPEYEHD IIJIAHUPYEMBIX PE3YJIbTATOB OBYYEHUS 110
JUCHUIIJINHE

[Ipomecc  w3yueHus AUCIUIUIHHBI «MaremaTuka» HampaBlIeH Ha
dbopMHUpOBaHUE CICAYIOMNX KOMIETEHITUH:

YK-1 - CriocobeH ocyiecTBIsATh MOUCK, KPUTHUECKUNA aHAIN3 M CUHTE3
uH(pOpMaITH, MPUMEHSITh CHCTEMHBIN MTOAXO/ JIJIS1 PEIICHUS MOCTABICHHBIX 3a/1a4

OIIK-1 - CriocoGen pemaTh 3aaud MpopecCHOHANBHON JIEITEILHOCTH Ha
OCHOBE HMCIIOJIb30BaHUSI TEOPETHUECKUX M TMPAKTUICCKUX OCHOB €CTECTBEHHBIX W
TEXHUYECKUX HAYK, a TAK)KE MaTEMaTHIECKOT0 anmnapara

Pe3yabTaThl 00yueHHs1, XapaKTepU3ylOIune

Komnerenuus
copMHUPOBAHHOCTH KOMIIETCHIIMHU

YK-1 3HAaTh (PyHJTAMEHTAIBHBIE OCHOBBI BBICIICH MaTEMAaTHKH,
BKJIIOYasl airedpy, reoMeTpuio, MaTeMaTHUYEeCKUW aHaJIN3,
TECOPHUID BEPOATHOCTEW ©  OCHOBBI MaTEMATHYECKOU
CTaTUCTUKH,  HeoOXOoauMble IS  aHalM3a  3ajad,
BO3HUKAIOUIMX B MPAKTHYECKOU €SI TEIbHOCTH




YMETh  CAMOCTOSITEJIBHO  HAaXOAWTh  MAaTeMaTHYECKHI
arrapar, COACPKAIIMUCI B JIMTEPATYPE MO CTPOUTEIBHBIM
HayKaM, M KPUTUYECKH aHaJIU3UpOBaTh WH(MOpMAILIUIO,
HEOOXOMMYIO JJIsl PEIICHUs TIOCTaBJICHHOW 3ajayw,
paccMaTpuBaTh pa3IMYHBIE BapUaHThl PEUICHUS 3a7adyH,
OIIEHMBAs X JTOCTOMHCTBA M HEJIOCTATKU

BJIaACTb IICPBUYHBIMHA HaBbBIKaMH HCIIOJIb30BaHUA
MAaTECMATHYCCKOI'O alllapara I BI)Ipa60TKI/I CHCTCMHOI'O
II0X04d K PCIICHUIO ITOCTABJICHHBIX 3aJ1a4

OIIK-1

3HaTh @sz[aMeHTaanme OCHOBBI BBICHICH MaTCMAaTUKU,
HeO6XOI[I/IMBIC AJI1 U3YUCHUA TCOPECTUUYCCKHUX OCHOB
CCTCCTBCHHBIX U TCXHUYCCKUX HAYK

yMeTh 000CHOBBIBaTh 0A30BbI€ MPUHLUIIBI PEILICHUS
npo(heCCHOHATIBHBIX 33a4 C TOMOILBIO MATEMAaTHYECKOTO
anmapara

BJIQJICTh METOJIaMH MCIIOJIb30BAHHS MAaTEMAaTHIECKOTO
ammapara JUIsl peIICHHS 3a/1a4, BOSHUKAIOIIUX B
podeCcCHOHAIBHOMN AEATEIHbHOCTH

4. OBBEM JUCHUIIJIMHBI

OO6m1ast Tpy10€MKOCTh AUCHUIUINHBI «MaTematuka» coctasiser 10 3.e.
Pacnipenenenue Tpy10€MKOCTH JUCHMUILIMHBI 110 BUaM 3aHSITUI
o4Hasi popma 00yueHust

. Bcero CemecTphl

Bunpl yueO6HOM paboThI HACOR 1 ) 3
AyAUTOpPHBIE 3aHATHS (BCEro) 162 54 54 54
B Tom uucre:
Jlexun 54 18 18 18
[Tpaktuueckue 3austus (113) 108 36 36 36
CamocrosiTesibHasi padoTa 126 90 18 18
Hacbl Ha KOHTPOJIb 72 - 36 36
Buabl mpomMexyTOUHON aTTecTaluy - N N N N

9K3aMEH, 3a4eT C OIICHKOM

OO01ast Tpy10€MKOCTb:
aKaJICMHUYCCKHEC YacChl

3a4.e]1.

360 | 144 | 108 | 108
10 4 3 3




5. COAEPKAHME JUCIUTLTAHBI (MOYJIST)
JUCIHUIIJINHBI

5.1

Conep:xanue

paseJioB

TPYAOCMKOCTH IO BUAAM 3aHATHH

ouyHasi popma o0yueHust

Hu

pacnpeneieHue

HawnmeHoBaHue TeMbI

Copeprxanue paszena

Jlekn

[Ipax
3aH.

CPC

Bcero,
qyac

BexropHas u nuHelHas

anrebpa

Onpenenureny BTOPOIO U TPEThEro MOPSAKOB U UX
cBoiicTBa. MUHOPHI U anreOpandeckue TOMONTHEHUS.
Briuucnenue omnpeaenureneil TpeTbero MOpsSAKa
pasnoxeHueM 1o crpoke (crondiy). [lonsTHe 00
omnpeAenuTene n-ro Nopsaka. Marpuusl U AelcTBUs
Hag HHUMH. PemeHnme cucCTeMbl anreGpamdecKux
JMHEMHbIX YypaBHeHUN MeronoMm Iaycca u 1o
¢dopmynam Kpamepa. JluHeliHble omepanuu Hasx
BEKTOpaMU U HUX cBoiicTBa. PaznoxxeHue BekTopa Io
6azucy. Bektopel B IpAMOYroibHOW —cHUCTeMe
koopauHaT. CKalgpHOe BEKTOPHOE M CMEIIaHHOE
MPOU3BEJICHUS BEKTOPOB; X ONPeeTICHHs, OCHOBHbIE
CBOMCTBa, CIOCOOBI BBIYUCIECHUS U MPUMEHEHHS K
pELICHHIO (PU3NYECKUX M TEOMETPHIECKHX 331a4.

20

32

Amnanmutnyeckas reoMeTpus

[Mpsimast Ha TUIOCKOCTH (pa3iIHYHBIC BUIB! YpaBHEHHI
npsiMoi). B3ammuoe pacmonoxkeHne 2-X HPSIMBIX.
[InockocTs 1 npsiMast B IPOCTPAHCTBE, UX YPaBHEHUS
U B3aUMHOE pacrosiokeHue. KpuBble U OBEpXHOCTH
2-r0 mopAAKa; WX KAHOHMYECKHE YPABHEHUS U
noctpoenue. IlomsgpHast cucTeMa KOOpAUHAT.

20

34

Beencnue B
MaTEeMaTHYCCKHI aHaIn3

Oynkms oxHoW mepeMenHod. [lpemen QyHkIMU.
Teopemsl o mpenenax. beckoHewHo Manmele u
OeckoHeyHo  Oonpiime  QyHkuuu.  CpaBHeHHE
OeckoHeYyHO MaibiX. [IpU3HAaKM CyIIECTBOBAHMUS
npenenoB. Ilpupamenne ¢yHkuu. HenpepbslBHOCTD
(hyHKIUHU B TOUKE M Ha oTpe3ke. Touku paspbiBa, HX
KJIacCH(pHUKaLHSL.

20

30

Juddepenunansaoe
HCUYHCIICHHE GbyHKIMit
OIHOM MIepEeMEHHOU

IMponsBoxHast (YHKIMH, €€ TeOMETpUYeCKHil u
MEeXaHUYEeCKUI CMBICJIBI. IIpaBuna
nmuddepenimpoBanust. Jubdepennuan GyHKIHUH, €ro
reoMeTpuueckuii  cMbicin.  OCHOBHBIE  TEOPEMbI
nupdepennuanbaoro ucuucienus (Pomnsa, Koy,
Jlarpamka) W WX TEOMETPUYECKas MILTIOCTPAIIHS.
[paBuno Jlonmrans. Bospactanue u yObIBaHUE
¢yHKIME Ha OTpe3ke. DKCTpeMyM, HaumOojbliee U
HaMMEHbIIee 3HaYeHHe (QYHKIMH OHON IepeMeHHON
Ha OTpe3Ke. BrImykiocTs, Touky neperuba rpaduka
(yaknuu. Acumnrorsl. O0IIas cxeMa UCCIeIOBAHMS
(YHKIMHU OJTHOH ePEeMEHHOIA.

14

30

48

Huddepennmansroe
nucynciaeHne QyHKIui
HECKOJIBKHX TIEPEMEHHBIX

@DyHKUMS ~ HECKONBKMX  MEPEMEHHBIX,  00JacTh
onpeneneHus. YacTHble NpHpALICHHs M IOJHOE
npupaieHie GpyHKINK ABYX TepeMeHHbIX. YacTHbIe
NPOW3BOAHBIE W WX BBIUHCICHHE. [loBTOpHOE
nmuddepeHiupoBanne GYHKIUH JBYX NEPEMEHHBIX.
Yacraele nuddepenipanst v moaHei quddepeHman
¢byHkMM  OByX ~— mepeMeHHbIX.  KacarenpHas
IUIOCKOCTh ¥ HOPMAJIb K TIOBEPXHOCTH (OIIpeesIeHue,
YpaBHEHHS). DKeTpeMyM GyHKIIH IBYX
HepeMeHHbIX. [IpOM3BO/HAS 1O HANPABICHUIO W
rpagueHT (QYHKIUHM HECKOJBKHX MEpPEeMEHHBIX
(onpeeneHus, BEIYUCICHHE).

18

WHrerpanbHOe UCUUCICHUE
byHKIHI OJTHOM "
HECKOJIBKHX MEPEMEHHBIX

[TepBooOpa3Has. Heomnpenenennsrit HWHTErpal.
Mertonpl HMHTETpUpOBaHMA. 3agaya O IUIOLIATH
KPHUBOJMHEHHON Tparenny, IpUBOIAIIAs K MOHSITHIO
OTIPENICNICHHOTO HWHTETpaa o OTpPE3KY.
OmnpeneneHHbIH HHTETpal 110 OTPe3Ky (OIpeeicHue,
OCHOBHBIE  CBOWCTBa, BBIUMCIEHHE, (opMyna
Herorona-Jleiionuma) u €ro HIPUIIOKEHUSL.
HecoGcrBennbie uuterpansl 1 u Il ponma. [IBoitHoit
HHTETpal M ero npuioxeHus. KpuBonuHelHble
uaterpasibl I u Il poma. Mx  BbuucieHue u

13

32

54




MIPUJIOKEHHE.

7 |OOBIKHOBEHHbBIE
muddepeHaIbHbIe
YpaBHECHUS

3amaun, npuBoAAmMEe K - IudQepeHIHATEHBIM
ypaBHeHusM. Ompenenenne aAudepeHIHATEHOTO
YpaBHEHHSI, €ro Mopsika 1 pemenus. 3anada Komm u
teopema Komm i ypaBHeHnit 1-ro nopsinka. O6iee
u 4acTHOE peLIeHusI. OCHOBHBIE  THIIBI
muddepeHIManbHbIX  ypaBHeHUH 1 -To mopsiaka.
Juddepennnanbable ypaBHEHUS BBICIIHX MOPSAAKOB.
Juddepennuansapie ypaBHEHHS BTOPOTO IMOPSIKA.
3amaua Komm. OOmee uW 4YacTHOE pELICHUS.
JuddepeHnnanbable ypaBHEHHSI BTOPOTO IOPSIIKA,
JIONyCKAIOIUe TOHIDKEeHHe Topsiaka. JInHelHbIe
muddepeHmanbHble  ypaBHEHHS 2-TO  ITOpsIIKa.
TeopeMsl 0 CTPYKType 0OIIero pemieHus JIMHEHHOro
OJHOPOAHOTO M  JIMHEWHOTO  HEOIHOPOIHOTO
ypaBHeHUH 2-Tr0  mopsaka. DyHmamMeHTaIbHAs
CUCTEMA  pEHIEHUH  JMHEWHOro  OJHOPOJHOIO
mudhepeHIanbHOT0 ypaBHEHUS. MeToIbl peleHus
JUHEHHBIX ~ ONHOPOJAHBIX M HEOJHOPOIHBIX
muddepeHIManbHbIX  yPaBHEHWH C  IIOCTOSHHBIMH
K03 QHITHEHTAMH.

36

8 |Teopuss BeposTHOCTEH U
OCHOBBl MaTeMaTU4ECKOH
CTaTUCTUKHU

CryyvaiiHble COOBITHSI. Anredpa COOBITHI.
OTHOCUTENbHAS 4acToTa. Knaccuueckoe,
TEOMETPUYECKOE,  CTATHCTUYECKOE  ONpPEAEIeHUS
BepoATHOCTH.  OCHOBHBIE  TEOpEeMBI  TEOPHHU
BeposTHOCTEeH. PopMyna TOJHOW BEPOSITHOCTH.
Cxema bepnymnu. JlUCKpeTHbIE U HENpPEpHIBHBIC
cily4qaiiHple BeIW4MHBL. DYHKOWSA pacupenereHus,
IUIOTHOCTh BEPOSTHOCTH U YHCIIOBBIE
XapaKTEPUCTUKH. 3aKOHbI pacrpeneneHus
JUCKPETHBIX M HETPEPHIBHBIX CIyYalHBIX BEIUYUH
(buHOMHAIBHOE, paBHOMEpHOE, HOPMaJbHOE
pacnpenenenus). ['eHepalbHas COBOKYIHOCTb H
BBIOOpKA. Momuron  wacror, THCTOTpaMMa.
OMnupuueckas GbyHKIMSA pacrpe/eneHusl.
BEI6OpOYHBIE YHCIIOBBIE XapaKTePUCTUKH. ToYeyHbIe
u HHTEpBaJIbHbIE OLIEHKU napameTpoB
pacrnpeieNeHus.

36

Hrtoro

54

108

126

288

5.2 IlepeveHnnb 1a00paTOPHBIX PadoOT
He npenycMoTpeHO y4eOHBIM TUIAaHOM

6. IPUMEPHAS TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT)

N KOHTPOJIBHBIX PABOT
B coorBeTcTBMM C y4E€OHBIM IUIAHOM OCBOECHHME JUCLUILIMHBI

HC

PEeIyCMaTPUBACT BBIMOJTHEHHE KYpPCOBOTO MPOEKTa (PaboThl) MIIM KOHTPOIHHOM

paboOTHI.

7. OUEHOYHBIE MATEPHAJIBI UIA ITPOBEJIEHUSA

MPOMEXYTOUYHOM ATTECTAIIMHA OBYUYAIOIIUXCSA 1O

TV CHUTIINHE

7.1. Onucanue mokaszarejell M KpUTepreB OLEHMBAHUSA KOMIIETEHIIUI

HA pa3/iIMYHbIX ITalnax ux (l)OpMHpOBaHHH, OITMCAaHHUEC IIKAJ OICHUBAHNUA

7.1.1 DTan TeKynero KOHTPOJsi
Pe3ynbTarhl TEKYIIETO KOHTPOJA 3HAHUU U MEXKCECCHOHHOW aTTeCTalluu
OLICHUBAIOTCS MO CIEAYIOIIEH CUCTEME:

«aTTCCTOBAHY,

«HE€ aTTCCTOBAH».




Pe3ysabTaThl 00y4eHus,

Komme- XapaKTepu3yloLue Kpurtepun
Tenmust cq)(l)) pyH p’:m ay}ml:c“ ougﬂnnapﬂml ATTecTOBaH He aTrTecToBan
KOMIIETCHITMH

VK-1 3HaTh (yHIaMEHTAIbHbIC|3HaHHE OCHOBHBIX JlaHbI OTBETHI HA JlaHbI OTBETHI HA
OCHOBBI BEICIIIEH | TeOpeTHIecKuX (pakToB OOJBITMHCTBO MEHee YeM IMOJIOBUHY
MaTeMAaTHKH, BKITIOYast|(Ha OCHOBE TECTHPOBAHHUS TEOPETHUECKUX TEOPETHICCKHUX
anrebpy, TEOMETPHIO, |[HJIH OTIPOCa) BOIIPOCOB B TECTE U | BOIPOCOB B TECTE U
MaTeMaTUYeCKH aHaJIN3, (mnm) ompoce. (mmm) ompoce.
TEOPUI0 BEPOSATHOCTEH U
OCHOBbI MaTeMaTU4YEeCKOU
CTaTUCTHUKH, HCO6XO)II/IMI)IC
TSt aHanmMza 3a/1ady,
BO3HUKAIOIIAX B
MIPAKTUYECKON
JeSITeTbHOCTH
YMETh camocrostenbHo |Mcnons3zoBanue nanubeix |I[Iponemoncrpuposano|He
HAXOJUTh 3aadu I BEIOOpa YMEHHE TPaBUIIEHO  |IIPOIEMOHCTPUPOBAHO
MaTeMaTHYeCKUH ammapar,|MeToIoB ee pereHus (Ha BEIOMPATh METONBI  [YMEHHE BBIOMPATh
conlepIKaIIuics B|OCHOBE TECTHPOBAHUS M pelIeHus 3a1a4q METOJIBI PEIICHHUS
TuTeparype IO | peIIeHNsT CTAHAAPTHBIX 3amaq
CTPOHUTENBHBIM HayKaM, H|3amad)
KPUTHYECKHI
aHATU3UPOBATH
nH(OpMaIHIO,
HEO0XOAUMYIO VTS
peleHus  MOCTaBJICHHON
3alayd,  paccMaTpuBaTh
pa3Iu4YHbIC BapHaHTHI
peleHust 3aJa4u,
OIICHUBAsl WX JOCTOMHCTBA
1 HEJTOCTAaTKH
BIIAJICTh mepBuyHbIME |cnionp30BaHuE Pewenue Pewenue
HABBIKAMH HCIOJIH30BAHUS [TEOPETHUECKIX (PaKTOB OoJBITMHCTBA OoNBITMHCTBA
MaTeMaTHIeCKOTO JUTSL PEIICHHS PAa3TUYHBIX | IPEUTO’KEHHBIX 3aa4 |TPeUI0KEHHBIX 3a71ad
ammapara s BEIpaOOTKH [3a1ad (Ha OCHOBE JIOBEJICHO 10 KOHIIA. [HE JOBEACHO I0
CHUCTEMHOI'O nmoaxoJa K|p€uI€HUA CTaHAAPTHBIX Honyqemﬂ KOHIIA. OTBGTBI Ha
PECUHICHHUIO  TMOCTABJICHHBIX 33213‘{) MMPpaBUJIbHBIC OTBETHI |HEKOTOPLIC 3a/1a4n
3a1a4 ONIHUOOYHBI.

OIIK-1 3HATh PYHIAAMCHTAIbHBIC |3HAHHE OCHOBHBIX JlaHbl OTBETHI Ha JlaHbl OTBETHI HA

OCHOBBI BHICIICH
MaTeMaTHKH,
HEOOXOIUMEIE IS
U3YYCHUS TEOPETHUYCCKIX
OCHOB €CTE€CTBEHHBIX U
TEXHUYECKHUX HAYK

TEOpeTHYeCcKuX (HaKToB
(Ha OCHOBE TECTHPOBAHHMS
WJIM OTpoca)

OOJBIITMHCTBO
TEOPETUICCKHUX
BOIIPOCOB B TECTE U
(um) ompoce.

MCHCC YEM IIOJIOBUHY
TEOPETUYCCKHUX
BOIIPOCOB B TECTE U
(wn) ompoce.

yMeTh 000CHOBBIBATh
0a30BbIC TTPHUHITUITEI

Hcnonn3oBanue JaHHBIX
3aJa4yu I BI)I60pa

IIponeMoHCTpHPOBAaHO
yMEHHE TPaBUIBHO

He
MIPOJCMOHCTPHPOBAHO

peleHust METOJIOB €€ pemieHus (Ha BEIOMPATh METONIBI  [YMCHHE BBIOMPATh
npodecCHOHABHBIX 33/1a4 |OCHOBE TSCTUPOBAHUS WIIH permIeHus 3a1a4q METOJIBI PEIICHHS

C ITOMOIIIBIO pEIICHUs CTaHTaPTHBIX 3a7a4
MaTeMaTU4IeCKOTro 3a/1ay)

anmapara

BIaAETh METOAAMU Hcnonws3oBanue Pemenne Pemenne
HCIIOJIb30BaHUS TEOPETHYCCKUX (PAKTOB OOJIBIIMHCTBA OOJIBIIMHCTBA
MaTeMaTU4YECKOIO JUISL pEIIeHMsI Pa3UYHbIX | IPeIOKEHHBIX 3a/1a4 |TPEeAI0KEHHBIX 3a71a4

armapara AaJist pecHud
3aj1a4, BO3HUKAIOIINX B
npodheCcCHOHATTLHON
JIeSITEIbHOCTH

3aa4 (Ha OCHOBE
peuICHus CTaHAapTHBIX
3a/1ay4)

JIOBEJICHO J10 KOHIIA.
ITonmyuenst
MIPaBUJIbHBIE OTBETHI

HE JIOBEACHO 10
koHma. OTBETHI HA
HEKOTOpHIE 3a/1a4K
OIINOOYHEI.




7.1.2 JTan npoMeKyTOYHOT0 KOHTPOJISI 3HAHUI

Pe3ynbTaThl NpOMEKYTOYHOTO KOHTPOJS 3HAHUW OLEHHMBaKTCs B 1, 2, 3
ceMecTpe st O9HOHM (HOpMBI 00YUISHUS TI0 YETHIPEXOAITLHOM CUCTEME:

«OTIHUYHO»,
«XOPOoHUIO»;

«KYOOBJICTBOPUTCIIBHO»,
CHCYHOBJICTBOPUTCIILHO)).

PesyabTaThl 00yuyeHus,

Komme- XapakTepu3yloumue Kputepun
S— cq)([:pM"pI;BayHHTc“ OI.I(I:HI/IBEHHSI OT1au4yHo Xopowo Yaosa. Heynos.
KOMIIETEHIIUH
YK-1 3HATh 3HaHKe OCHOBHBIX IHonHbIN TlonubIi OTBeT Ha OUH Her
(yHIaMEHTANIBHBIE |TEOPETHYECKUX OTBET Ha OTBET HA | BONIPOC U3 IBYX | MPaBUIBHBIX
OCHOBBI BhICIIEH |(hakTOB (Ha OCHOBE o0a OJIMH U3 OTBETOB
MaTeMAaTHUKU, JIByX BOIIPOCOB BOIIPOCHI | BOMPOCOB U
BKIIIOYasi  anredpy,|3K3aMeHalMOHHOTO YaCTHYHBIA
TEOMETPHUIO, ounera) OTBET HA
MaTeMaTU4YeCKUil BTOpOH
aHaIN3, TEOPHIO BOIIPOC
BEPOSITHOCTEHN u
OCHOBBI
MaTEMAaTUYECKOM
CTaTHCTHKH,
HEOOXOAUMBIE  UIS
aHanmm3a 3amad,
BO3HHUKAIOIIUX B
MPaKTUYECKOM
JIeSITeTIbHOCTH
YMEThb Hcnons3oBanue IIpaBunsno |IIponemonctp| IIpomemoHCTp Hesepnbrii
CaMOCTOSITENIBHO  |AaHHBIX 3a]la4u BBIOpaH HUpOBaH MPOBaH BEPHBIN |BHIOOp MeTOAA
HaXOJHTh JUIs BBIOOpa METOJ BEPHBII BEIOOp MeTO/A |pemieHns Beex
MaTeMaTH4ecKHi  |MeToJIOB ee peleHus BBEIOOD pelIeHus TOJIBKO 3a1a4
anmapar, pemenus (Ha 3a7a4 MeTofa OJIHOM 3a7a4u
COZICpJKAaIMICA B |OCHOBE ABYX 3a7ad pereHns
JIUTEpaType 1o 9K3aMEHAIIMOHHOTO OJHOM 3aa4n
CTPOUTEIBHBIM owmrera) 1 9aCTHIHO
HayKaM, 1 yKazaH XOJ
KPUTHYECKH pemeHus
aHaIU3UpPOBAThH BTOpOH
nHpOpMaIHIo,
HEOOXOAUMYFO IS
pelieHus
MOCTaBJICHHON
3a1a4d,
paccmarpuBaTh
pa3IHIHbIC
BapHaHTHI PEIICHUS
3aJa4uM, OLCHUBAs
UX JOCTOMHCTBA U
HEIOCTATKU
BIIA/ICTh Hcnonb3oBanne 3amaun  |[Ipogemonctp| IlpomemoHCTp 3amaun He
MIEPBUYHBIMU TEOPETHUECKUX pelICHbI B HpPOBaH MPOBaH BEPHBIN pELICHBI
HaBBIKAMU (baxToB s IIOJTHOM | BEpHBIHA X0 | XOH peleHus
HCTIONB30BaHUS pemeHus o0beme u pemeHus TOJIBKO OJHOM
MaTeMaTHYeCKOro |pa3fIMyYHBIX 3a/a4 | MOJy4YeHBI | Bcex 3ajaad, 3a1a4u
anmnapara Jyist (Ha OCHOBE JBYX BEpHBIE HO HE
BEIpa0OTKH 3a1a4 OTBETHI oIy 4eH(bI)
CUCTEMHOTO 9K3aMEHAIMOHHOT O BEPHBIN OTBET
oaxona K owmrera )
pELICHUI0

ITOCTABJICHHBIX




3ajgaq

OIIK-1 |[3HaTe 3HaHKe OCHOBHBIX ITomubrin TTonueri OTBeT Ha OUH Her
(hyHIaMECHTAIBHBIC |TEOPETHUECKUX OTBET Ha OTBET HA | BOMPOC U3 JIBYX | MpPaBUIBHBIX
OCHOBBI BBICHIEH (axToB (Ha OCHOBE oba OJIUH U3 OTBETOB
MaTEeMaTHKH, JIByX BOIIPOCOB BOIPOCHI | BOMPOCOB U
HEOOXOUMBIC IS |9K3aMEHAIIMOHHOTO YaCTHIHBII
U3YUYEHUS ounera) OTBET HA
TEOPETUICCKHUX BTOPO
OCHOB BOTIPOC
€CTECTBEHHBIX U
TEXHUYECKHUX HAayK
YMETh Ucnonp3oBanue IIpaBunsHoO |[Ipogemonctp| IlpomemoHCcTp HesepHnbpiii
000CHOBBIBAThH JIaHHBIX 337291 BBIOpaH HpOBaH HPOBaH BEPHBIN |BEIOOP MeTOAA
0a30BBIC TPUHIIAIIEI | 17151 BEIOOpA METO BEPHBIH BBIOOp METO/a |pelieHus BcexX
perneHus METOJIOB €€ perneHns BEIOOD permIeHust TOIBKO 3amaq
po¢heCCHOHATBHBIX | pelieHus (Ha 3aaa4 MeToza OJHOM 3a7aun
3a/1a4 C MOMOIIBI0 |OCHOBE IBYX 3a/1a4 peleHus
MaTEeMAaTHYECKOTO  [3K3aMEHAIMOHHOTO OJTHOM 3a7auu
amnmapara Ouiera) U YaCTUYHO

yKazaH XOJ
peIIeHUs
BTOpOH
BIageTh MeTogamMu |Mcnonb3oBanue 3amaun  |[Ipogemonctp| IlpomemoHCTp 3amauu He
HCTIOJIH30BAHUS TEOPETHUYECKIX peIIeHBI B HpOBaH HWpPOBaH BEpHBIN peIIeHBI
MaTeMaTHIeCcKOTo |(haKToB [yIs ITOTHOM | BEPHBIA XOXI | XOM pelIeHHs
ammapara Jis perIeHus o0BeMe u pereHust TOIIBKO OTHOM
pereHus 3aaad, pa3MYHBIX 337ad | MOJYyYeHBI | BceX 3amad, 3a1a4n
BO3HHUKAIOMINX B (Ha ocHOBE IBYX BEpHBIE HO He
npodeccHOHaANIBHOM |3a1au OTBETHI oIy 9eH(bI)
TSI TEIBHOCTH 9K3aMEHAI[MOHHOT'O BEPHBII OTBET
omieTa )
7.2 IlpuMepHBId mNepeYeHb OIEHOYHBIX CpPeICTB  (THIOBbIE

KOHTPOJIbHbIC 33/JaHUSl WJIM HHbIe MaTepuUaJibl, HEOOXOAMMBbIE VISl OLIEHKH
3HAHUH, YMEHU I, HABBIKOB U (WJIH) ONbITA 1eATEIbHOCTH)

7.2.1

TECTUPOBAHUIO

IIpumepHbIT

nepevyeHb

3aJaHuil

AJIsA

NoATrOTOBKH

1. JIaHEI BEKTOpHI @ = (3;-9), b= (~3;6), Torma KoopaMHATEI BEKTOpA

5b —% PaBHHI ...

1. (~16;33) 3. (16;—47)
2. (~46;31) 4. (~16;27)
2. CkansipHoe TIPOM3BEJICHHUE BEKTOPOB

5:(—1; t)

nu

l;:(t; 0)

yIIOBJICTBOPSICT HepaBeHCTBY a-b<1 mnpu nByX 3HAYCHHAX mapameTpa ¢,
PaBHBIX ...

1. 1; 3.
2. 0 4,

-2
-3

3. Touka M c pgexkapTOBbIMH KoopauHaTamMu (2; 2) HUMEET MOJISIPHBIC



KOOPJMHATHI ...

1. r=4/2, Q=

3. r=242, go:%

7
4
2. 1’2—2\/59 ¢:% 4 r:2,¢:z

2

4. YpaBHeHHne x° + y2 =4y B NOJSAPHBIX KOOPAMHATAX UMEET BUL ...

1. p? =4cosg 3. p=4sing
2. p2 = 4sing 4. p=4cosp
5. YpaBHeHune psin@ =b B AEKapTOBBIX KOOPIUHATAX UMEET BH] ...
1. x+y=b 3. x2+y2=9
2. x=b 4. y=b

6. [lonsipHbIi pagnyc TOYKU A, N300paKEHHON Ha PUCYHKE,

1

’ YA

2.

3. 1 _ 1. 5
451' 0 |r X 2. J7
6. : 3. 7
;. _____lA 4. 25
9.

PABEH ...

7. Eci Touxa A(3; 4) — mauano orpeska AB u M(0;5) — ero cepenmna,
TO CyMMa KOOPJIUHAT TOYKU B paBHa ...

8. Touknm A(8;1), B(9%5) n C(12;5) sBusiorcs mOCIENOBATEIHEHBIME

BEpIIMHAMM TMapajiesorpamMmma. Toraa cymMma KOOPAMHAT TOYKH IEPECEUEHUS
JIMaroHajie paBHa ...

9. Pacnionoxute o BO3pacTaHUIO JJIMHBI CTOPOH TpeyroiapHuka ABC, rue
A(2;-4), B(8;-2), C(3;-2).

10. ConoctaBpTe ypaBHEHHSIM MPSMbBIX UX Ha3BaHUS.

1. 8x+4y+1=0 A) oO0miee ypaBHEHUE PSAMOM
b X +1 _rt 1 b) ypaBHEHUE NPSIMOM C YIIIOBBIM
- -4 Kod(pdurmeHTom
3. y——x+5 13) KAaHOHMYECKOE  YpaBHEHUE
psIMOU

11. Cpemu mpsameix [j: 2x+y-3=0 , [,:4x+2y-6=0

I3: 4x-2y—-6=0, I4: —4x+2y—3 =0 napannenbHbIMH SBISFOTCS ...



1. Lul 3. hul
2. hnuly 4, Iy nl,
12. Tlpsimasi Ha TUIOCKOCTH 3ajaHa ypaBHeHHeM 2y —8x+11=0. Toraa
napajiyiebHBIMU K HEH SIBISIOTCA MPSIMBIE ...
l. 4x—y+5=0 3. 4x+y-9=0
2. 3y—-12x+7=0 4. 3y+12x—-13=0

13. Ecniu R — panuyc OKpY>KHOCTH x? —6x+ y2 =0, TO ee KpUBHU3HA 2

BCIO/Iy PaBHA ...
1.

3
2. 4.

O | — W
W | — O

14. Pagnyc okpy>XHOCTH, 3aJaHHOW YPAaBHEHUEM x4 y2 —2x+2y-7=0
, PaBEH ...

1. 3 3. 7

2. 7 4. 9

15. JlnHa MHUMOM OCH TUTIEPOOJITbI 4x% -25 y2 =100 paBHa ...
1. 25 3. 10
2. 2 4. 4

16. ConocraBpTe ypaBHEHUSIM JIMHUN UX HA3BaHUS

1. (x + 6)2 + (y _ 2)2 = 64 A) OKpYKHOCTH
2. x%+ 4y =16 b) runep6omna
3. x? +4y2 =4 B) mnapa6ona
2 2
AR A I) snmunc
9 9

17. YcTaHOBUTE COOTBETCTBUE MEXKAY YPABHEHHEM IIOCKOCTH M TOYKAMH,
KOTOPBIE JIEKAT B ITUX IIJIOCKOCTIX

l. 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 ) (10;1)
o (211)



7.2.2 IllpuMepHbIi epeYeHb 3aIaHUl IS pellieHUs CTAHAAPTHBIX 32124
«IIpenensl U IPOU3BOIAHBIC).
I. PackpbITh HEOTIPENECIEHHOCTH HE TIOJIB3YSICh MpaBuiaoM Jlonuras.

a) lim

o] 1x —5x° +8x% +3 »0) 1 x-5

20x> —10x> +18 . Ax—-1-2 . 4tg3x . (2x-1\"
;6) liIm————; p) lim——=——: 1) lim .
>0 6x —15x x>0\ 2x +5

!
II. Haittu mpon3BoHbIe )V, JMaHHBIX (QyHKIIHI.

a))y =(x2 +1)4 arcsinx—lnm : 6 V= (x2 N l)coszﬁ

2

xX=t—t
: *tgx =sin3y.
B) {y:\/;—\/: r) ytg y

«TexHUKA MHTETPUPOBAHUS».

D J-x +1n(x 1)

x—1
dx. 2) dx. 3)|x’sin5xdx.
J‘\/2x2+4x—3 ‘[
4 5x* —=3x+20
4) . 5) | ——F=dx dx .
J.5 COS X ) J\/;+3i/; '[ X +5x

«lu¢pepeHuuaibHble YPABHEHUS.
1. Hatimu obwee pewenue oughpepernyuanvHvix ypasuenuil.

1) y’=sinZ+X. 2) y"+9y=sin3x. 3) y'——
X X X

II. Pewuums 3a0auu Kowu.

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

4) xy'+y=Inx, y‘lezl. 5)
y|x=0_ ? :1

7.2.3 IllpuMepHbIii IepevyeHb 3aJaHUM 1JI5 pelleHrsl MPUKJIATHBIX 32124
«AHAJIUTHYECKAS] TeOMETPHSI M BEKTOPHAas ajiredopa.
I. JTanbl koopauHatel BepuuH AABC:
A(-3;-3), B(-3; 6), C(4; 4).
Coenamo wepmeonc.
Haiimu: 1) ypaBHeHue menuanbsl AD v e€ 1juny,
2) ypaBHEHHE BBICOTHI AL,
3) nnuny BeIcOThl AE (paccTosinue oT T. 4 1o npsimoit BC),
4) yrosi Mexay MeIMaHOW U BBICOTOM.
II. Janbl koopAuHATHI BepiiuH nupamuasl ABCD:
A(5;-1; 3), B(-1; 5; 3), C(3; 5; 1), D(-2; —7; =5).
Haumu:



1) yron mexay pedbpamu AB u AC,

2) momaab rpanu ABC,

3) 00beM UpaMU/IbI,

4) ypaBHeHue miockoctu ABC,

5) ypaBHeHue BoicOThl DE, onymeHHo# u3 T.D Ha rpanb ABC,
6) nmuny BeicoThl DE (paccrosinue ot T. D jo miockoctu ABC),
7) Touky nepecedenus Boicotbl DE ¢ rpanbio ABC.

«IIpnJioskeHus: onpeeIeHHOI0 HHTErPajay.

1) Beraucnutsb miomaip miockoi Gurypsl, OorpaHUdeHHON CIEAYIOIUMU
2

2 X
JUHUAMHU: y=X", y= > y=2x. Cnenatb yepTex.

2) Beruucnuth miomanb miockoi GUrypsl, OrpaHUYEHHON CIIEYOIIMMHI

x =3¢
JIUHUSIMU 3 OStS\/g.
y=3t—t

3) HaiiTu myiuHy AyTu JIUHUA ) = x\/; , OTCEUEHHOU NPAMON ) = \/g x.
4) BeruncauTh 00BEM TeNa, MOTYYEHHOTO BpamieHneM Bokpyr ocu OX durypsl,
orpanndenHoi iunneit:  y=sin’x (0<x<7).

«Teopusi BeposiTHOCTEI».

1) Cpenu 20 »sK3aMEHallMOHHBIX OWJIETOB 5 COAEp)KAT JIETKUE BOMPOCHI.
OnpenenuTs BEPOATHOCTh TOTO, 4YTO IIEPBBIE YETHIPE HOK3AMEHYIOLIUXCS HE
BBITSIHYT HU OJHOTO JIETKOTO OMIIeTa.

2) JIBa crTpenka JOJKHBI BBIIOJHUTH HOPMY MacTepa croprta. BeposTHOCTh
TOT0, YTO HOPMY BBITIOJHUT NEPBBIN CTpeIoK, paBHa 0,95, a Bropoii - 0,9. Haittu
BEPOSITHOCTh TOT'O, YTO HOPMY BBITIOJHUT TOJIBKO OJMH CTPEJIOK.

3) Tpu aBTOMaTa M3rOTOBIAIOT JETANHM, KOTOpbIE MOCTYMAaIOT Ha KOHBEHeEp.
[Ipon3BOIUTENBHOCTH MEPBOTO, BTOPOT'O U TPETHETO ABTOMATOB COOTHOCSTCS Kak
3:7:8. BeposATHOCTB TOTO, YTO JI€TAJIb U3rOTOBIICHA IEPBBIM aBTOMATOM OTJINYHOIO
kauectBa 0,94, s BTOPOro M TPETHETO aBTOMATOB 3T BEPOSTHOCTHU
cooTBeTcTBEHHO paBHbI 0,91 u 0,89. HaitTu BEpOATHOCTB TOTO, UYTO HAY1a4y B35Tast
C KOHBelepa JeTainb OyIeT OTIIMYHOrO Ka4eCcTBa.

4) laHo:

3 5 7 19 11
0,2 10,3 0,3 | 0,1 0,1
Haiitu M (2X-6), D(2X-6), o(X).

5) Hano:

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

1, x>3

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



7.2.4 IlpumepHBbIil epevyeHb BOMPOCOB /sl MOATOTOBKH K 3a4eTy
1-i1 cemecTp (3a4eT C OLCHKOIT)

1. Onpenenurenu 2-ro, 3-r0 U n-ro NopsakoB. CrocoObl UX BBIYUCICHUS U
CBOMCTBA.

2. CucTteMbl TUHEHHBIX aJIreOpanyeckux ypaBHeHH. OCHOBHBIE ONIPEIETICHUS.

Pemienue cucteM JHMHEHHBIX anreOpandyeckKux ypaBHEHUH METOAOM

Kpamepa.

Perienne cucteM JTuHEHHBIX anreOpanyeckux ypaBHeHu MetooM ["aycca.

BekTopbl. OCHOBHBIE ONPEIEIECHUS U TIOHATHSL.

JIunenHble onepanuu Hax Bekropamu. VX cBoucTBa.

[Ipoekuys BEKTOpa Ha OCh U HA BEKTOP.

Pa3noxeHne BeKTopa 1o opraMm KOOPANHATHBIX OCEH.

9. JlnuHa Bextopa. Hampagisdronme KOCUHYCBI.

10.JleiicTBrs HaA BEKTOPAMH, 3aJaHHBIMU ITPOEKIUSIMHU.

11.CkansipHoe nIpou3BEICHUE BEKTOPOB: OMPEAECICHUE, CBOMCTBA, BBIUYNCICHUE
B JICKAPTOBBIX KOOPJIUHATAX, TPUIIOKEHUSL.

12.BekTopHOE NPOU3BEICHUE BEKTOPOB: ONPEACICHUE, CBOWCTBA, BBIUYNCICHUE
B JICKAPTOBBIX KOOPJIUHATAX, TPUIIOKEHUSL.

13.CmemanHoe  MpOM3BEAEHUE  BEKTOPOB:  ONPENEIICHHE,  CBOMWCTBA,
BBIYMCJIEHUE B JIEKAPTOBBIX KOOPAUHATAX, TPUIIOKEHHSI.

14.IlpssmoyronpHasg cucremMa KOOPJAMHAT HA IJIOCKOCTH. Y PaBHEHHUE JINHUM B
JIEKapTOBOU CUCTEME KOOPAUHAT.

15.0cHOBHBIE NPUIOKEHHUS METOJAa KOOPAMHAT HA IUIOCKOCTH: PACCTOSHUE
MEXKIy IBYMSI TOUKaMH; JIEJICHUE OTPE3Ka B JTAHHOM OTHOILIEHHUH.

16.1Tonsiprast cuctemMa koopauHaT. Ee cCBs3b € J€KapTOBOM cHCTEMO
KOOpAWHAT. Y pAaBHEHHE JINHUU B MOJISIPHOW CUCTEME KOOPAUHAT.

17.1IpeobpazoBanrie cucteMbl koopauHat. I[lapannenbHbli TIEpeHOC Ocei
KoopauHat. IIoBopoT ocelr KoopauHar.

18.PaznuuHble BUIbl yPABHEHUM MPSIMOI HA TUIOCKOCTH.

19.¥Yron Mexay npsiMbIMH. Y CJIOBHS MTAPAJLICTBHOCTH U NEPIICHANKYIIIPHOCTH
npsAMBIX. PaccTosiHME OT TOUYKH 10 IPSIMOM.

20.Kpussie BToporo nopsiaka. OKpyKHOCTb.

21.KpuBble BTOPOro nopsika. JJIIHIIC.

22.Kpussie BTOoporo nopsiaka. ['unepoona.

23.Kpussie BTOoporo nopsaka. [lapado:na.

24.YpaBHEHHS KPUBBIX BTOPOTrO MOPSAIKA C OCIMHU CUMMETPUH, NTapajuieIbHbIMU
KOOPAMHATHBIM OCSIM.

25.001ee ypaBHEHUE KpUBOW BTOpOTo mnopsijaka. [IpuBenenue ypaBHEHUS K
KAHOHUYECKOMY BHIY.

26.Pa3nnuHble BUIbl YPABHEHHI MIIOCKOCTH B TPOCTPAHCTBE.

27.Yron MEXILY IJIOCKOCTSIMM. YcnoBus NapajyIeIbHOCTH 151
NEPNEHINKYJIIPHOCTH JBYX IUIOCKOCTEH. PaccrosHne oOT TO4YKM 110

W

AN



IIJIOCKOCTH.

28.1IpsimMas MHUSA B MPOCTpaHCTBE. PazinuHble BUABI YPAaBHEHUUN MpPSMOW B
IIPOCTPAHCTBE.

29.Yron Mexay MNpsAMBIMM B TPOCTPAHCTBE. YCIOBUA NApPaUICIbHOCTH M
NEPHEHANKYJIIPHOCTH NIPSIMBIX. Y CJIOBHUE, IPU KOTOPOM JBE MPSIMBIE JIEKAT
B OJIHOM IIJIOCKOCTH.

30.Yron Mexay OpsSIMONM M IUIOCKOCTBIO. YCIIOBUS MAapajuIeIbHOCTH H
NEPIEHINKYJIIPHOCTH MPSIMOM M INIOCKOCTH. TOYKa nepecedeHus npsiMmon ¢
IJIOCKOCTBIO. Y CIIOBUE MPUHAJIEKHOCTH HIPSIMOM TIIOCKOCTH.

31.IToBepxHocTH BTOpOro nopsnaka. Llunuaapudeckre moBepXHOCTH.

32.IToBepxHocTH BpameHus1. KoHMUeCKre MOBEPXHOCTH.

33.Meton ceuenuii. KaHoHWYeckHe ypaBHEHHSI IOBEPXHOCTEH BTOPOIO
NOpAJIKA: JUTUIICOUT, KOHYC, TUTIEPOOIOU bl U TapabOoIOUIbI.

34.OneMeHTBl TEOpPUM MHOXKECTB. UYuCIOBble MHOXKECTBA. UMCIOBBIE
npoMeKyTKA. OKpECTHOCTh TOUYKH.

35.®ynkuus. [onstue ¢ynkuuu. CrnocoObl 3amanus QyHkiuu. HexoTopsie
XapaKTEPUCTUKKM (QYHKUMH (YETHOCTh, HEYETHOCTh, MOHOTOHHOCTb,
OTPaHUYEHHOCTb, IEPUOUYHOCTD ).

36.00patHas u cinoxHas ¢pyHKuuu. OCHOBHBIE 3JIEMEHTApHBIC (PYHKITUU U UX
rpaduku. DnemeHTapHas GyHKIHUA.

37.YucnoBas nociienoBaTeabHOCTh. [Ipenen yncioBoi nocinea0BaTeIbHOCTH.

38.IIpenen pynkuuu B Touke. OMHOCTOPOHHUE MPEETBI.

39.1lpenen pyHkimu npu x —oo. beckoneuno Gosbias GyHKITHS.

40.beckoneuno manbie QpyHkuuu. OnpeaesieHue U1 OCHOBHbIE TeopeMbl. CBsI3b
Mexay (QyHKIHEH, ee mpeaesioM U 0ECKOHEUHO Malon (QyHKIHEH.

4]1.Teopembl 0 mpeaenax CyMMBbI, Pa3HOCTH, IPOU3BEIECHUH U YaCTHOM
dbynkuuid. TeopeMa o npejene NpoMeKyTOUHOU (PYHKIIUH.

42.11lepBblii 3amMeyaTEIbHbBIN TPEAEI.

43.BTopoii 3ameyaTesbHbIN Tpeaes.

44.CpaBHeHre OE€CKOHEUYHO MalbiX (GyHKIUNA. DKBUBAJCHTHBIE OECKOHEYHO
MaJsble PYHKIMU U UX TPUMEHEHUE TIPHU PACKPBITHH HEONIPEACIIEHHOCTEN.

45.HenpepbIBHOCTh (PYHKIIMU B TOUKE, B MHTEPBAJIC U HA OTPE3KE.

46.Knaccudukarus Touek pa3pbiBa GyHKIINH.

47.0cHOBHBIE TeEOpeMbl O HempepbiBHbIX (GyHKIMSIX. CBONCTBAa (PYHKIUH,
HENPEPBIBHBIX HA OTPE3KE.

48.3amaun, TPUBOASIIME K TMOHATHIO NTPOU3BOAHOM: 3aJadya O CKOPOCTHU
MPSIMOJIMHEWHOTO JIBMKEHHUS TOYKH; 3aJ1a4a O KacaTeJIbHOW K KPUBOM.

49.0mnpenenenue  MPOU3BOJHONW, €€  MEXaHWYeCKud, (U3nYeckuit u
r€OMETPUYECKHUM CMBICII. Y PABHEHHME KACATEIIbHOU U HOPMaJIA K KPUBOM.

50.CBsi3p MeXAy HENpPEepBhIBHOCTHI0O U AU GEepeHINPYEMOCThI0 (DYHKIUU.
Tabnuia mpou3BOAHBIX OCHOBHBIX 3JIEMEHTAPHBIX (QYHKIIUM.

51.I1pousBogHast CyMMBbI, pPa3HOCTH, MPOU3BEACHUS M YACTHOTO (DYyHKIUH.
[TpousBoaHast ClI0KHOM U 00paTHON (QYHKLIUM.



52. luddepeHnpoBanie HESBHBIX U MapaMETPUUYECKU 3aJaHHBIX (DYHKIUH.
Jlorapudmuueckoe  auddepenuupoanre.  [Ipon3BogHbIE  BBICHIUX
MOPSAAKOB. MEXaHMYECKUN CMBICI IPOU3BOAHOM BTOPOIO MOPSIAKA.

53.ludpdepennman ¢GyHKIMH U €ro TeOMETpUYEeCKUil CcMbIci. (OCHOBHBIC
teopembl 0 nuddepennuanax. Tabnuna auddepennuanos. [IpumeHnenue
muddepennrana K npuOINKEHHBIM BbIUUCICHUSIM.

54.Teopemsl Poms, Ko u Jlarpanka o audepeHmpyemMbix pyHKIHSX.

o0

. 10
S5S5.IIpaBuno Jlonwurans mjisi pacKpbITAS HEONMPEAECIEHHOCTEMN {6} , {—} :
o0

PackpeITne HeonpeneneHHoCTel Buaa {0-oo}, {oo—oo}, {OO}, {ooo}, {1“’}.

56.Bo3pacranue u yObiBaHue ¢GyHKUMA. MakcuMyM U MUHUMYM (DYHKIUH.
Haubonbiiee n HauMeHblIee 3HaueHue QyHKIIUN Ha OTPE3Ke.

57.BBINyKIOCTh M BOTHYTOCTh rpaduka pynkuu. Touku neperuoda.

58.AcumnrToThl rpaduka ¢ynkiuu. OOmas cxema uccienoBanus GyHKIUUA U
NocTpoeHue rpaduka.

59.®opmyna Teinmopa Il MHOTOWIEHA W JJIA TMPOU3BOJBHOM (PYHKIIUH.
®opmyna MaknopeHa.

7.2.5 IlpumepHbIA NepevyeHb BONPOCOB /ISl MOATOTOBKH K IK3aMeHYy
2-ii cemecTp

[—

. IlonsTne pynkuuu nByx nepeMeHHbIx. OCHOBHBIE OTIPEICTICHUSI.

[TonHoe u 4yacTHble npupalieHus (YHKIMH ABYX NEPEMEHHbIX. YacTHbIe

IIPOU3BOJHBIE MIEPBOTO MOPSIKA.

YacTHbIe TPOU3BOAHBIE BBICIIUX MOPSAIKOB.

[Tonubiit guddepennman yHKIUU ABYX MEPEMEHHBIX.

KacarenpHas III0CKOCTh 1 HOPMAJIb K TOBEPXHOCTH.

OKCcTpeMyM (QYHKIMHU JIBYX NepeMeHHbIX. HeoOxonumble W TOCTaTOYHBIE

YCJIOBHUSI IKCTPEMYyMaA.

7. HauOonbliee M HauMeHblIee 3HaYeHUs (YHKIMH JIBYX MEPEMEHHBIX B
3aMKHYTOM 00JIacTH.

8. IlpowsBoaHas mo HampaiaeHUo. [ pagueHT GyHKIIUN U €r0 CBONCTBA.

9. Kommnekcubie  uucina.  OcHoBHBIE — ompexaeneHus.  M3o0paxeHue
KOMIUIEKCHBIX YHACEII Ha IJIOCKOCTH.

10.Monynps ¥ apryMeHT KOMIUIEKCHOTO yucia. @opMbl 3alIMCH KOMIUIEKCHOTO
yucina. ®opmyna Ditnepa.

11.Ipo6H0 — pauuroHansHble ¢yHkuuu. IlpencraBienne HenpaBUIbHON
panMoHaIIbHON IpoOU B BUJE CyMMBI IIEJOW YacTU M MPaBUIBHON JpoOwu.
[IpencraBienne MNpPaBWIBHOM pallMOHAIBHOW ApoOM B BUJIE CYMMBI
npocredmux podei. MeTon HeonpeeaeHHBIX KO3 QUIIMEHTOB.

12.TlepBooOpa3Hasi GyHKIMU U HEONIPECTCHHBIA HHTETPa, UX ONPEACICHUE U
cBoiicTBa. Tabnuia Heonpe1eJIeHHBIX HHTETPAJIOB.

13.3ameHa mepeMEeHHOW M MHTErPUPOBAHUE IO YacTSAIM B HEONPEACICHHOM

N
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UHTETpae.
14 . MaTerpupoBanue BoIpaXXEHUM, 3aBUCAILIAX OT KBaJAPAaTHOTO TPEXUJICHA.
15.UnTerpupoBanue parmoHaIbHBIX (PYHKITUH.

16.IuTerpupoBaHie  HEKOTOPBIX  TPUTOHOMETPUYECKUX  BBIPAXKEHUH.
YHuBepcaiabHas TPHrOHOMETPUYECKAs TOJCTAaHOBKA.

17.HTerpupoBanue HppalMOHAIbHBIX BbIpaKeHU. JpoOHO — muHeHHas
MOJCTaHOBKA.

18.«Hebepyuiuecs» UHTErpabl.

19.3amaun, npuBOSIIME K MOHITHUIO ONPEAEIEHHOIO UHTETpaa.

20.0mnpenenenne ONpeneIeHHOrO0 HHTErpania.

21.®opmyna Hertotona — JleltOnuna.

22.CpoiicTBa ompeAeneHHOro wuHrerpana. OnpeaeleHHbld HHTErpal ¢
EePEMEHHBIM BEPXHUM IMPEACIIOM.

23./HTerpupoBaHue MO 4YacTsAM M 3aMEHa IEPEMEHHON B ONPEACICHHOM
UHTETpae.

24 . HecoOCTBEHHbIE UHTETPANIBI ¢ OECKOHEYHBIMHU TIpejiesiaMu (HECOOCTBEHHbIE
uHTerpainsl [ pona). HecoOCTBEHHBIE MHTETpalIbl OT Pa3pbIBHBIX (DYHKIIMIA
(aecobctBeHHbIe uHTerpansl Il pona).

25.Beruncnenue ioaan MmIocKoi GUTyphl B IEKApPTOBBIX KOOPAMHATAX.

26.Bpruncnenue mwionaan miockoi GUrypsl B MOJISPHBIX KOOPAUHATAX.

27.BpluncieHne JUIMHBI IYTH IJIOCKOW KPUBOW B JEKAPTOBBIX M B IMOJSPHBIX
KOOpAMHATax.

28.Bpiuncnenue oObema Teja IO M3BECTHBIM IUIOMIASAM TapaylIeIbHBIX
nonepeyHbIx cedyeHnil. O0beM Tena BpalleHHs..

29.0npeneneHue IBOMHOTO UHTErpaia U €ro CBOMCTRBA.

30.I'eomerprueckuii U (GPU3NISCKUI CMBIC]T IBOMHOTO HHTErpaIa.

31.[IpaBunpHbIe 001aCTH HA TUIOCKOCTH. Bhluncienue qBOMHOrO MHTErpaia B
JIEKapTOBBIX KOOPIANHATAX.

32.3amMeHa NEPEMEHHBIX B JBOWHOM WHTErpaie. BpruncieHue IBOWMHOrO
MHTErpajia B NOJISIPHBIX KOOpAHHATAX.

33.1Ipunoxenus JIBOMHBIX WHTETPaJOB: BBIYMCJICHUE o0beMa
WIMHAPUYECKOTO TeJa U IJIOMIAIU TJIOCKON (UTYphI; HAXOXKIECHUE MACCHI,
CTaTUYECKUX MOMEHTOB, KOOPAUHAT LEHTPA TSHKECTH 1 MOMEHTOB MHEPLIMH
TOHKOM TUTACTUHKH.

34.0OnpenesieHre U CBOMCTBA KPUBOJIMHEWHBIX HHTErpasioB | pona.

35.BpruncneHune u NpuiIoKEeHNUsl KpUBOJMHENHBIX HHTErpaioB I pona.

36.0npenenenre U CBOMCTBA KPUBOIMHENHBIX HHTErpaioB 11 pona.
37.Bpruncnenue KpuBOJUHENHBIX HHTETpasnoB Il pona.

38.Dopmyna Octporpaackoro - ['puna.

39.11pusioxeHnst KpUBOJIMHEWHBIX HHTErpasos I pona.



IIpumepHbIii IepeYeHb BONPOCOB AJIsl MOATOTOBKHU K 3K3aMeHY
3-ii cemecTp

1. OOBIKHOBEHHBIE muddepeHnuansHbIe YPaBHEHHUS. OcHOBHBIE
ONIPEIECIICHUSI.

2. Ilpumeps! 3a1a4, NpUBOASIINX K AU QEepeHITHaTbHBIM YPaBHEHUSIM.

3. Juddepenunanpapie  ypaBHEeHUs TiepBoro  mopsiaka.  OCHOBHBIE
onpenenenus.  3agaya  Komm.  Teopema  cymectBoBaHHMS U
€AMHCTBEHHOCTH 3a1auu Komn.

4. Iuddepenimanbable ypaBHEHHS C pa3AesIOIMIUMUCS IEPEMEHHBIMHU.

Opnoponnbie AuddepeHIuaIbHbIe YpaBHEHUS IEPBOTO MOPSIKA.

6. Jluneiinbie mudpepeHnmranbubie ypaBHEHU IEPBOTo nopsiaka. Metox U.
bepnyun.

7. Jluneiinbie auddepeHmaibHbie YPaBHEHHsI TIEPBOTO Mopsiaka. Meton
Jlarpanxxa (METOJl BapHalliy MPOU3BOJIbHON MOCTOSIHHOM).

8. Huddepenunansusie ypaBuenus f. bepnymiu.

9. VpaBHeHus B noyHbIX AU PepeHimanax.

10. ludpepeHnnanbuple  ypaBHEHUsT BBICIIMX MOPSAKOB. (OCHOBHBIE
onpenenenus.  3agaya  Komm.  Teopema  cymecTBoBaHHMS U
€AMHCTBEHHOCTH 3aja4yu Koy,

11.YpaBHeHus: BTOpPOTro TMOPsAKA, JOMYCKAIOIIME IMOHWKEHUE TMOpsJIKa.
VYpaBuenus Buga )" =f(x), y'= f(x,y'), V" =f(y,y’).

12.Jluneitnpie  ogHOpOAHBIE audQepeHIInanbHble YpPaBHEHUS BTOPOTO
nopsaka (JIOAY II). OnpeneneHus u OCHOBHBIE CBOMCTBA pPEIICHHM
JoAay II.

13.JluneitHas 3aBUCHUMOCTh M HE3aBUCUMOCTH (GyHKIUH. OnpeaenuTesb
Bponckoro. CBoiicTBa onpeaenureiis BpoHckoro.

14.Ctpykrypa obmiero pemenus JIOIY 11.

15.JIO0A4Y 1II ¢ nocrosHHbIMU Kod(duimeHTaMu. XapakTEpPUCTHUECKOE
ypaBHeHue. O011ee pelieHue.

16.CtpykTypa o01ero pelIeHus JIMHENHOT O HEOJHOPOJHOTO
muddepennnansHOrO ypaBHeHus Broporo nopsanka (JIHAY 11).

17.Hanmoxenune pemennit JIHAY II.

18.Pemenune JIH/IY Il meTogom Bapuanmu npOU3BOJIBHBIX HOCTOSHHBIX.

19.Pemenne JIHY II ¢ moctosaabIMU KO3 IUITMEHTAMU U CHICTIHATBHON
MIPaBOM YaCThIO.

20.Cuctembl nuddepeHunAIbHBIX ypaBHEHUNU. OCHOBHBIE OMMpPEICICHUS.
HNuTerpupoBaHre HOPMaJIbHBIX CUCTEM.

21.OnemenTsl KOMOMHATOPUKH. [lepecTaHOBKY, cOUeTaHUsl, pa3MEIICHUS.

22 Ilpenmer Teopuu BepositHOcTed. CnydailiHble COOBITHSI, OCHOBHBIE
OINpPENIECTICHUS.

23.Knaccudeckoe ompenelieHue BEPOSTHOCTH CIIyYalHOTO  COOBITHSL.
CBoiicTBa BEpOATHOCTEM.

24.CTaTUCTUYECKOE U T'E€OMETPUYECKOE ONpEJEICHHUS BEPOSTHOCTH
CIIy4aliHOT'O COOBITHSI.

hd



25.Anrebpa ciy4daitHeix coObITHH. ClIOKEHHE W YMHOKEHHUE CIy4YalHBIX
COOBITHI. 3aBUCHUMBIE 1 HE3aBUCUMBIE COOBITHS. Y CIIOBHASI BEPOSTHOCTD.

26.TeopeMbl YMHOKEHUS BEPOSTHOCTEMN.

27.TeopeMbl CIOXKEHHUS BEPOSATHOCTECH. BEpOsSTHOCTH MOSBICHHS XOTS OBI
OJTHOTO COOBITHSI.

28.®opmyna noiaHol BepostHocTu. Dopmyna balieca.

29.Cxema bepnymnu, dopmyna bepnymu, popmyna Ilyaccona.

30.Cxema bepnymum. JIokanbHas U MHTETpalibHAsA TeopeMsl Jlamaca.

31.Cnyuaiinas BennunHa. OCHOBHBIE OINpPENEIEHUSA. 3aKOH PACIPENCIICHHS
JUCKPETHOW CIIy4alHOU BEJIMYUHBI.

32.OyHKIMA pacnpeieaeHUs] IUCKPETHOW CIIydyailHOM BEJIMYMHBI U €€
CBOWCTBA.

33.dyHKIMA pacnpedeieHUusT HENMpEPhIBHON CIy4allHONM BEIWMYUHBI U €€
CBOMCTBA.

34.DOyHKIMA MIOTHOCTU BEPOSTHOCTU U €€ CBOMCTBA.

35.MaremaThuecKkoe OXHUAAHWE JUCKPETHOM CIIyYalHOM BEJIMYUHBI.
CBoliCcTBa MATEMATHYECKOTO OKUIAHHUS.

36./lucniepcust IUCKPETHOU CITy4aillHON BeTMurHbI. CBOMCTBA AUCIIEPCHM.

37.Cpennee KBaJIpaTUYECKOE OTKJIOHEHHE.

38.MaremaTtnueckoe OXKWJAaHHUE, OUCIIEPCUs U CPEAHEE KBaJAPATHUYECKOE
OTKJIOHEHHUE HENPEPBIBHOM CIIy4YalHOU BEJIUYMHBI.

39.buHOMHANIBHOE paclpeeeHUEe CTyYaitHON BETUYNHBI.

40.PaBHOMEpPHOE pacnpeieIEHUE CIy4ailHON BETUYUHBI.

41.T1oka3arenbHOE paclpeaeieHue CIy4aiiHON BETUYUHBI.

42.HopmanbHoe pacupenesieHHe Clly4YallHON BEJTNYUHBI.

43.IIpeamer MaTeMaTHYECKON CTATUCTUKHU. BBIOOPOYHBIN METO/I.

44 .Bapuarmonnsiid psa. [loauroH, ructorpamma, sMmrnupudeckas GyHKIHAS
pacrpeneneHus.

45.YucnoBbie XapaKTepUCTUKU BHIOOPKHU.

46.CTaTUCTUYECKME OLECHKH mMapaMeTpoB pacnpeaeneHus. (OCHOBHBIE
MOHSTHUS.

47.TouyeuHble OLICHKH MapaMeTPOB pacCIpeaCTICHHUS.

48.lHTepBasibHAasl OLIEHKA MapaMeTpoB pacnpeaeneHus. [loctpoenue
JIOBEPUTEIBHBIX UHTEPBAJIOB.

7.2.6. MeToauka  BbICTABJIEHHSI OLEHKM TPpU  TPOBeACHUU
NMPOMEKYTOYHOM aTTeCTAlMHU

DK3aMeH U 3a4eT C OIEHKOW IPOBOJIITCS 110 OMiIeTaM, KaKIbIi U3 KOTOPBIX
COAEPKUT 2 Bompoca M JBe 3amaud. Kaxkaplil MpaBWIbHBIA OTBET HA BOIPOC B
OmieTe onecHWBaeTcsa B 2 Oauta, 3amada oneHmBactcs B 0,5. MakcmmanbHOE
KOJIMYECTBO HAOpaHHBIX OAJIIIOB — 5.

1. Ouenka «HeynoBieTBOPUTEILHO» CTaBUTCSA B Clydae, €CIIM CTYACHT
HaOpay He 0ojee 2 OasioB.

2. OuieHka «Y 1OBJIETBOPUTEIILHOY» CTABUTCS B ClTydae, €Cli CTYICHT Ha0pa
oT 2,5 1o 3 6amnoB.



3. Onenka «XopoIIo» CTaBUTCS B cliydae, €CJIM CTyJIEeHT Habpan oT 3,5 1o
4,5 6anoB.
4. Onenka «OTJIMYHO» CTABUTCS, €CJIM CTYJIEHT HaOpan oT 4,5 10 5 6auios.

7.2.7 IlaciopT OLIECHOYHBIX MAaTEPHAJIOB

Ko
KonTponupyembie pa3aeibl (TeMbl) A . | HammeHoBanue orieHOYHOro
KOHTPOJHPYEMO

HCIUITIINHBI cpe€acTBa
et KOMIICTCHIO M pea

Ne i/t

1 BexTopHas u nuHeiiHas anreGpa YK-1, OIIK-1 Tect

Pemenue crangapTHbIX
3a1a4

3aueT c OLEHKOM

2 AHanmuTH4yecKasi reoMeTpust YK-1, OIIK-1 Tect

Pemenue crangapTHbIX
3a1a4y

3aueT c OLEHKOM

3 Beenenne B maremaTnueckuii anann3 |YK-1, OIIK-1 Tect

Pewenne cranapTHBIX
3a1a4

3a4eT ¢ OICHKOM

4 HuddepennuanpHoe ucuucnenue|YK-1, OIIK-1 Tect

(GyHKIUH OJJHOW NTepeMEeHHON Pemrenne cranapTHbIX
3az1a4y

3ader ¢ OIEHKON

5 JubdepeHnmraibHOe HCYUCTICHUE VYK-1, OIIK-1 Tect

(GYHKITUH HECKOJBKHUX TIEPEMEHHBIX Pemenue crannapTHEIX U
MPUKJIATHBIX 33]1a4
JK3aMeH

6 Wuterpansroe ucuncnenue ¢pynkuuii|YK-1, OIIK-1 Tect

OJTHON M HECKOJIBKUX MEePEMEHHBIX Pemienune craHnapTHBIX U
NPUKIIAJHBIX 3a7a4
9K3aMEeH

7 Oo6bixkHOBeHHBIE MU depennmanbabie|YK-1, OIK-1 Tect

ypaBHEHUS Pemenne cranmapTHBIX U
NPUKJIAIHBIX 337129
9K3aMeH

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

MaTeMaTH4Ye€CKOW CTaTUCTUKHU Pemienue crangapTHBIX U
MPUKIIATHBIX 3a/1a4
9K3aMEH

7.3. MeToauyeckue MaTepHaJbl, ONpeaeJsAlOIINe NPOUeAyPbI
OlleHMBAHUSA 3HAHUI, YMEeHM i, HABHIKOB U (MJIH) ONBITA AeATeJIbHOCTH

TectupoBanue oOCyLIECTBISETCSA, JUOO TPU IOMOIIU KOMIIBIOTEPHOM
CHUCTEMbI TECTUPOBAHMS, JTUOO C HCIIOJH30BAHWEM BBIJIAHHBIX TECT-33JlaHUN Ha
Oymaxxuom Hocutene. Bpems tectupoBanus 30 MuH. 3aTeM OCYIIECTBISETCS
MIPOBEpPKA TeCTa HK3aMEHATOPOM U BBICTABJISETCS OLIEHKA COrJIACHO METOJUKHU
BBICTABJICHUS OIIEHKU MPU NPOBEJACHUU TPOMEKYTOUHON aTTECTALINHU.

Pemienrie craHmapTHBIX 3a7ad4  OCYIIECTBISETCA, JHOO MpU TMOMOIIU




KOMITBIOTEPHOW CHUCTEMBI TECTUPOBAHUS, JMOO C HUCIOJIb30BAHUEM BBIJTAHHBIX
3amay Ha OymakHoM Hocutene. Bpems pemenus 3agad 30 muH. 3atem
OCYILIECTBIISIETCA MPOBEPKA pEUIeHUs 3aJad HSK3aMEHAaTOPOM U BBICTABISAETCS
OIIEHKa, COIVIACHO METOJMKHU BBICTaBJICHUS OLEHKH TPU  TMPOBEICHUU
MPOMEKYTOUYHON aTTECTaIIUH.

Pemiennie mnpukiIagHbIX 3a7ad  OCYHIECTBISETCS, JHOO TMpPU ITOMOIIU
KOMITBIOTEPHOU CHUCTEMBI TECTHUPOBAHMS, JIMOO C HCIOJH30BAHUEM BBIJAHHBIX
3ajjady Ha OymaxHoM Hocurtene. Bpems pemenuss 3amad 30 MuH. 3arem
OCYLIECTBJISIETCS MPOBEpPKA pEIICHUs 3a/lad 5K3aMEHATOPOM U BBICTABIAETCA
OIICHKA, COIJIACHO METOJAMKHA BBICTABJICHHS OIEHKM TIPU  IPOBEICHUU
IPOMEKYTOUYHOM aTTeCTaIUH.

8 YYEBHO METOANYECKOE N UTHOOPMAILIMOHHOE
OBECIIEYEHUE JUCHUIIJINHDBI)
8.1 Ilepeyennb yueOHOIl JuUTEepaTypbl, HEOOXOAUMOH /JI OCBOCHUA
AUCUMILTHHBI
1. Bekaemumes JI.B. Kypc aHanuTudyeckoil reoMeTpUu U IMHEUHOM anreOpbl
[OnexTpoHHBIN pecypc]: yueOHuk/ beknemuiie J[.B.— DleKTpoH. TEKCTOBBIE
nanable.— M.: DU3MATIIUT, 2007.— 312 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/12873 .— 9BC «IPRbooks», no maposno
2. 'ycak A.A. Marematuueckuil ananus u 1uddepeHiraibHoe ypaBHEHHE.
[Tpumepsl U 3agaun [DIEKTPOHHBIN pecypc]: yueOHoe mocobue/ ['ycak A.A.—

DJIEKTpPOH. TeKCTOBble AaHHble.— MuHck: TerpaCucremc, 2011.— 415 c.—
Pexxum poctyma: http:// www.iprbookshop.ru/28122 .— 3BC «IPRbooks», mo
TIapoJIIo

3. bouapos ILII. Teopus BeposiTHOCTEW. Maremaruyeckass CTaTHUCTHKA
[OnekTponnsiii pecypc]/ bouapos I1.I1., [Teunnkun A.B.— DIEKTPOH. TEKCTOBBIS
nanaeie.— M.: OUIMATIIAT, 2005.— 296 c¢— Pexum pgocryna:
http://www.iprbookshop.ru/25717 .— 9bC «IPRbooks», mo maposmto

4. bepman I'.H. CO6opHuK 337124 110 KypCcy MaTemaTuueckoro ananusa / I'.H.
bepman. — CII6. : IIpodeccus, 2005 r. — 432 c. (budbnuorexka BI'TY — 376 5k3.)

5. CenaeB A. A. Teopusi BEpOSTHOCTEH M MaTeMaTH4ecKasi CTaTUCTHKA
[OnexTpoHHBIN pecypc]: yuebHoe mocooue / A. A. Cenae, B. K. Kasepuna.-
Boponex: BopoHEXCKUI TOCYJapCTBEHHBIM  apXUTEKTYPHO-CTPOUTEILHBIN
ynusepcurer, ObC ACB, 2015. - 132 c¢. Pexum  pgocryna:
http://www.iprbookshop.ru/55060.html

6. lanko I1. E. Briciias maTemaTuka B yrpaxHeHUsX 1 3a7a4ax: B2 4. Y. 1./
I1. E. lanko, A. I'. ITomo, T. 5. KoxxeBuukoBa.— M.: M3narenbckuit jom « OHUKC
21 Bex»: Mup u O6pazoBanue, 2008. — 368 c. (bubnmoreka BI'TY — 496 5k3.)

7. danko I1. E. Beicimas maTemaTnka B yrpaxHeHUsX 1 3a1a4ax: B 2 4. Y. 2./
I1. E. lauko, A. I'. ITomos, T. 1. KoxxeBunkoBa.— M.: M3narensckuit mom « OHUKC
21 Bex»: Mup u O6pazoBanue, 2008. — 448 c. (budnuorexa BI'TY — 195 3k3.)

8. lementnheBa A.M. HHTerpaipbHOe HCUMCICHHE (QYHKUUA OAHOU U
HECKOJIbKUX TEepeMEeHHbIX: yueOHoe mocodue / A.M. J[lementseBa, C.B.
Aprsiiienko, B.A. ITonoBa; BopoHex. roc. apxuT.-CTpouT. YH-T. - Boponex, 2010.



http://www.iprbookshop.ru/12873
http://www.iprbookshop.ru/28122
http://www.iprbookshop.ru/25717
http://www.iprbookshop.ru/55060.html

- 163 c. (bubmmoreka BI'TY — Dnexkrtponnbsie pecypchl: JlementheBa A.M.
HNuTerpanbHoe ucunciaenne GyHKINH 0JHON U HECKOJIbKHUX NePEeMEHHbIX)

9. A. U. Bapcykos. Jlubdepernuaipsaoe ncurncieHne GyHKIUN, 3aTaHHBIX
aHATUTUYECKH (SIBHO) [ DIEKTpOHHBIN pecypc]: yueoHoe mocodue / A. U. bapcykos,
B. H. Paxckux, A. A. CemaeB — DIIEKTPOH. TEKCTOBBIE JaHHbIE.— BOpoOHEX :
BopoHexckuil rocynapCTBEHHBIM apXUTEKTYPHO-CTPOUTEIBHBIM YHUBEPCUTET,
OBC ACB, 2017. - 149 c. Pexxum noctyna: http://www.iprbookshop.ru/93314.html

8.2 IlepeyeHb MH(POPMALMOHHBIX TEXHOJIOTHI, MCHOJb3YyeMbIX NpPHU
OCYHIECTBJICHMH O00pPa30BaTeJbHOI0 MpoLecca Mo AUCHHMILIMHE, BKJIIOYasi
nepeyeHb  JIMIEH3HMOHHOI0 MNPOrpaMMHOI0  oleclme4veHHsl, PecypcoB
HH(OPMAIMOHHO-TEJIEKOMMYHUKANMOHHOU ceTu «HTepHeT», COBPEeMEeHHbIX
npo¢ecCHOHAIBbHBIX 023 JAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CUCTEM:

1. KoHcynbTpOBaHUE TOCPEACTBOM AJIEKTPOHHBIN MOYTHI.

2. Vcnonb30BaHue NPe3eHTALNI TPU IPOBEACHUY JEKIIMOHHBIX 3aHSATUH.

3. Jlnst pa®oThI B CETH PEKOMEHIYETCS UCTO0JIb30BaTh CANTHI:

— http://encycl.yandex.ru (DHIUKIONEAUH U CIIOBAPH).

— http://www.intuit.ru/department/mathematics/intmath/ (BBOoHBIM
KypC B BBICIIYIO MaTreMaTHKy. PaccMaTpuBarOTCS OCHOBBI BBICIIEH
MaTeMaTUKH ISl «<HEMAaTEMaTUYECKUX» crienuaibHocTel. M3noxenne
COTIPOBOXKIACTCS OOBIINM KOJTHYECTBOM CIEIIHAIBHO MOJ00paHHBIX
MPUMEPOB, TTOSICHSIOMINUX CYTh UCCIEAYEMbBIX TIOHATHIA U (DAKTOB).

— http://mathelp.spb.ru (Jleknum, yaeoHuku on-line, web-cepBHCHI 110
BBICIIIEH MaTeMaTUKE B IOMOIIb CTYJICHTaM).

— http://mathem.by.ru (CripaBounasi unopmariys mo MareMaTH4eCKuM
JTUCIUIIIINHAM).

— http://teorver-online.narod.ru/teorver73.html (Manuta A. 1. Teopus
BEPOSITHOCTEW U MaTeMaTU4yecKasi CTaTUCTHKA. IHTepHeT-yueOHUK).

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

Jlnst paboThl C SJAEKTPOHHBIMH YYEOHHMKAMH TPEOYyeTCs HAIMYME TaKUX

nporpaMMHbIX cpenct, kak Adobe Reader u DjVuBrowserPlugin nins Windows.

9. MATEPUAJIBHO-TEXHHUYECKAS BA3A, HEOBXO/IUMAS JIJI5
OCYHECTBJIEHUSA OBPASOBATEJIBHOI'O ITPOLLECCA

JlexnimoHHast ayUTOpHs, OCHAIIICHHAS MYJbTUMEIUNHBIM 000pYI0BaHUEM
obopynoBanueM (TIPOEKTOp, SKpaH, 3BYKOBOIPOMU3BOJSIIEE OOOpPYIOBAHHE)
00ecreynBarIIM J€EMOHCTPALUIO (BOCIIPOU3BEICHHE)
MyJIbTUMEINA-MaTEPUATIOB.

AYAMTOPHH IS MPAKTUYECKUX 3aHATHI, OCHAIIICHHBIE:

- MYJIbTUMEIUITHBIM o0opyI0BaHUEM (mpoekTop, AKpaH,
3BYKOBOIIPOM3BOAMAIIEE 000pyI0BaHHE) OOECIEUYMBAIOIMIMM  JIEMOHCTPAIUIO
(BOCIIpOM3BEICHUE) MYJIbTUMEIMAa-MATePUAIIOB;

- UHTEPAaKTUBHBIMU UH(POPMAITMOHHBIMU CPEACTBAMH;

- KOMITBIOTEPHOU TEXHUKOW C MTOJAKIOUYEHUEM K ceTu HTEepHET.


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

Ilomemmenue s  CaMOCTOSITeJIbLHOW  padoThl, 000pyJAOBaHHOE
TeXHUYECKUMHU CpeJICTBaMU OOyYeHHUs: IEePCOHAJIBLHBIMA KOMIIBIOTEpAMU C
JUIICH3UOHHBIM IIPOrPaMMHBIM 00YYEHHEM BO3MOKHOCTBIO IMTOAKIIOYUTELCS K CETH
WNHTEpHET U IOCTYIIOM B AJIEKTPOHHYIO 00pa30BaTeIbHYIO Cpely YHUBEPCUTETA.

10. METOANYECKUE YKA3AHUA JJISA OBYUAIOIIUXCA IO
OCBOEHUIO INCHUIIJIMHBI (MOAYJIS)

[To pucuunimHe «MaremaTtnka» YUTAOTCS  JIEKUUHM, TPOBOMSTCA
MPAKTUYECKUE 3aHSITHUA.

OcHOBOW H3y4YeHHUS JUCUUIUIMHBI SIBJISIIOTCS JIGKIMHA, Ha KOTOPBIX
u3JararoTcs HanboJiee CyIEeCTBEHHbIE U TPYIHbIE BOIIPOCHI, & TAK)KE BOMPOCHI, HE
HaIIe/IIIMe OTPAXKEHUs B YUeOHOU JIUTepaType.

[IpakTrueckne 3aHATUS HANPABJICHBl HA TPUOOPETCHHE MPAKTUYECKHUX
HaBBIKOB pacyera . 3aHATUS TPOBOJATCA MYTEM pEIICHUS
KOHKPETHBIX 33]1a4 B Ay IMTOPHH.

Bug yueOHbIx

o I[GHTCJIBHOCTB CTYyACHTA
3aHATHHU

Jlexuus Hamnucanue koHCIEKTa JIEKIMHA: KPaTKO, CXEMaTU4HO, IOCJIEI0BAaTEIBHO
(uKcUpoBaTh  OCHOBHBIE  IIOJIOXKEHHUS,  BBIBOJBI,  (OPMYJIUPOBKH,
0000111eHUs; TIOMEYaTh BaXKHBIC MBICIH, BBIIENATH KIIIOYEBBIE CIIOBA,
TepMHHBI. [IpoBepka TEPMUHOB, MOHATHUUA C MOMOUIBIO IHUMKIONEIUH,
CJIOBapeil, CIPaBOYHUKOB C BBHINMCBIBAHUEM TOJKOBAaHUH B TETPalb.
O6o3HaueHue BOINPOCOB, TEPMUHOB, MaTepHalla, KOTOPHIE BBI3BIBAIOT
TPYIHOCTH, IIOMCK OTBETOB B pPEKOMEHJyemMoil nureparype. Ecmnu
CaMOCTOSITENIFHO HE YAaeTcsi pazo0parbcs B MarepHuale, HeoO0XOAUMO
chopMyIUpOBaTh BOMPOC M 33JaTh MPENOJaBaTeN0 Ha JIEKIUU WIH Ha
IPAKTHYECKOM 3aHSTHUH.

[Tpaktnyeckoe |KoHcmekTHpoBaHUE PEKOMEHIYEMBIX UCTOYHHKOB. PaboTa ¢ KOHCIEKTOM

3aHATHE JeKIUH, TOATOTOBKA OTBETOB K KOHTPOJBHBIM BOINPOCAM, IPOCMOTP
pexoMeHyeMol ureparypsl. [IpociymnBanne ayauo- U BHAEO3anucen
M0 3aJaHHOM TeMe, BBINOJHEHHE pacyeTHO-TpadUUYEeCKUX 3a/laHui,
pelIeHuE 3a7a4 [0 aJrOPUTMY.

CamocrostenpHas |CamocTrosiTenbHas padoTa CTyIEHTOB CIIOCOOCTBYET ITyOOKOMY yYCBOCHHS
pabota yde0HOro MaTepuansa ¥ Pa3BUTUI0 HABBIKOB  CcaMoOOpa3oBaHUS.

CamocrosiTenbHast paboTa MPeAIoaraeT CIeIyoIIue COCTABISIONINE:

- paboTta ¢ TeKkcTaMHu: y4yeOHHKaMH, CIPABOYHUKAMH, JOTIOJHUTEIHLHOM

JMTEPATYPOi, a TAKXKe MPOPadOTKA KOHCIIEKTOB JICKITHIA,

- BBITIOJTHEHUEC JOMAIITHUX 3aI[aHI/II>'I " paCyCTOB;,

- paboTa HaJl TEMaMH JIJIsl CAMOCTOSITEIIBHOTO H3YUYCHHUS;

- ygactue B paboTe CTyIeHYECKUX HayYHbIX KOH(DEPEeHIIH, OMTUMITHA,

- MOJITOTOBKA K MMPOMEKYTOYHOH aTTeCTAIUH.

HOILFOTOBKa K T'otoBUTBHCH K HpOMC)I(}ITO‘IHOﬁ arrecTanuu CJICAyeT CUCTCMATHYCCKU, B
HpOMGH(YTOQHOﬁ TCUCHHUC BCCT'O CCMECTpaA. HMHuTencuBHas IIOArOTOBKA JOJIDKHA HA4YaTbCsA HE
aTrTeCcTanuun MMO3JHEC, UEM 3a MECAL-ITIOJITOpA 10 HpOMG)KyTO‘-IHOfI aTTeCcTaluu. I[aHHI)IC
nepea 3a4€Tom C OHeHKOﬁ, 9K3aMCHOM, 3K3aMCHOM TpHU JTHA Bq)(l)eKTI/IBHCe
BCCTO MCIIOJIB30BATh JJIsI IOBTOPCHHUA U CUCTEMATU3AlIMU MaTCpHraJia.






