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1. HEJIM U BAJAYN JTUCHUTIIJINHBI

1.1. Henu AMCHMIUIMHBI. Pa3BUTHE JIOTUYECKOIO M aJrOPUTMHUYECKOTO
MBIIIJICHUSI, BBIPA0OTKA YMEHHUS CAMOCTOSITENIBHO PACIIUPATh U YIIIYOJIATh
MaTeMaTUYeCcKue 3HAHMs; OCBOCHHE HEOOXOJMMOr0 MAaTeMaTHYeCKOro arrapara,
IIOMOTAOUIET0 aHAJIU3UPOBATH, MOAEIUPOBATh WU PELIaTh NPHUKIAIHBIE 3a1a4u;
(GopMHUpOBaHUE y CTYAEHTa HAYaJIbHOI'O YPOBHS MaTeMaTUYECKON KyJIbTYpHI,
JOCTaTOYHOIO0 JUIsl MPOAODKEHHMsS 00pa3oBaHUs, HAydyHOH paboOTbl WM
MPAKTUYECKON AEeSATENbHOCTH, METOAOJOTUYECKUX OCHOB Ui (OpPMHPOBAHUS
LEJIOCTHOTO HAy4YHOrO MHUPOBO33PEHHSI, OTBEYAIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUSA YETOBEYECKOW LIMBUIIU3ALUY.

1.2. 3agauu ocBOEeHHUSA TUCIUNINHBI .

e BripaboTka SCHOTO TIOHUMaHUSI HEOOXOJMMOCTH  MaTEeMaTUYECKOTO
o0pa3oBaHUs B MOJATOTOBKE OakajlaBpa M MPEACTABICHUS O POJM U MECTE
MaTeMaTHK{ B COBPEMEHHON CHCTEeME 3HaHUN U MUPOBOM KYJIbTYPE;

e (O3HaKOMJICHHE C CHCTEMOW TIOHSATHUN, HCIOJB3YEMbIX JUIS OIHCAHUS
BKHEHIIIMX MAaTEMaTHYECKHUX MOJIEIEH M MaTeMaTHYECKUX METOJOB, U MX
B3aHMMOCBSI3bIO;

e dopmMupoBaHHE€ KOHKPETHBIX TMPAKTUYECKUX TIPHUEMOB U  HABBIKOB
MIOCTAaHOBKM M PEIICHUS MaTeMaTHYeCKUX 3a7ad, OPHEHTHPOBAHHBIX Ha
MPaKTUYECKOE TIPUMEHEHUE MPU U3YYCHUH MPOPUITBHBIX JUCITUTIINH;

e OBiafgeHue OCHOBHBIMU MaTeMaTHYECKUMHU METOIaMH, HEOOXOIUMBIMH IS
aHajgu3a TPOILECCOB M SBJICHUM TPH TIOMCKE ONTUMAIBHBIX PEIICHUH,
00paboTKH U aHAJIN3a PE3YIHTATOB AKCIIEPUMEHTOB.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII
JucoumuHa «MaTeMaThuKa» OTHOCUTCS K IJUCHHMIUIMHAM 00s13aTeIbHOU
yactu Osoka b1.

3. HEPEYEHDb IIVIAHUPYEMBIX PE3YJIbTATOB OBYUEHUA 11O
JANCHUTIIJIMHE
[Ipoecc  wm3ydenumss guctuiuinHbl  «Maremartukay  HampaBjieH Ha
dbopMHUpOBaHUE CIENYIONTUX KOMIETEHITU:
YK-1 - CnocobeH ocCymecTBIATh MOWCK, KPUTHYECKUI aHaau3 M CHUHTE3
nH(OpMAIH, TPUMEHSTh CUCTEMHBIN MOAXO0/ IJIsl PEIICHHSI TTOCTABJICHHBIX 3a/1a4

Pe3yabTaThl 00yueHHsl, XapaKTepU3ywIimne

Komnerenuust
chopMHUPOBAHHOCTH KOMIIETEHIIMHU
VYK-1 3HATh (PyH/IAMEHTAIbHBIE OCHOBBI BBICIICH MAaTEMATUKH,
BKJIIOYasi anre0py, TEeOMETpHUI0, MaTeMaTHYeCKUi
aHaJus, TEOPUIO BEPOATHOCTEN " OCHOBBI

MaTEMAaTHYECKOM CTAaTHUCTHKH, HEOOXOJUMBIE IS
aHaiu3a 3aJa4, BO3HUKAKOIIUX B MPAKTUYECKOU
JIESITSIIBHOCTHU

YMCTb CaMOCTOATCIIbHO HAXOIWTb MaTeMaTHYCCKUI
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anmapar,  COAepXKalluics B JUTeparype IO
CTPOUTENBHBIM HayKaM, U KPUTUYECKU AHAIM3HPOBATH
uH(pOpMaIHIo, HEO0OXOAUMYIO TUTSL peneHus
NOCTABJIICHHOM 3aJayd, paccMaTpuBaTh pa3jIUvHbIC
BapUaHThl PELICHUS 3a/layd, OLICHUBAs UX JOCTOMHCTBA
U HEJI0CTaTKU

BJIaACTh IICPBUYIHBIMU HaBBIKaMH HCIIOJB30BaAHUA
MaTEMaTHYCCKOI' O arrmapara JJIIs BBIpa6OTKI/I
CUCTCMHOI'O IOAX0JJa K pCHICHUIO IMOCTABJICHHLIX 3a/1a4

4. OFBEM JUCIUIIJIMHBI

OO6m1as Tpy10€eMKOCTh AUCHUILTNHBI «MaTematukay coctasiser 10 3.e.

PaCHpeIICJICHI/Ie TPYAOCMKOCTH OUCHUILIIMHBI 110 BUAaM 3aHITUH

o4yHas popma 00ydyeHuUs

Bunpl yue6HOM paboTh Beero Cemectpe!
4acoB 1 2 3
AyIuTOpHbIE 3aHATHS (BCEro) 162 54 | 54 | 54
B ToMm uncrne:
Jlekun 54 18 18 18
ITpaktrueckue 3austus (113) 108 36 | 36 36
CamocrosiTeqibHasi paboTa 126 90 | 18 18
Yacel Ha KOHTPOJIb 72 - 36 36
Bubl npomexyTOYHOM aTTecTaluu - + + + +
HK3aMEH, 3a4YET C OLIEHKOU
OO6mmas Tpy10€MKOCTb:
aKaJIEMUYECKHE YaChl 360 144 | 108 | 108
3a4.e. 10 4 3 3
3ao04yHas popma 00y4eHus
. Bcero CemecTpsl

Bunpl yuebHOM paboThI 4ACOR 1 > 3
AyAuTOpHbBIE 3aHATHS (BCEro) 24 8 8 8
B Tom uncne:
Jlekuun 12 4 4 4
ITpaktnueckue 3anstus (113) 12 4 4 4
CamocrosiTesqibHast paboTa 314 | 132 | 91 91
Yacel Ha KOHTPOJIb 22 4 9 9
Buapr npomexxyTouHon aTTeCTaHI/II/I - + + + +
HK3aMEH, 3a4€T C OIICHKOU
OO01ast TpyJ10€MKOCTb:
aKaJeMUYECKHUE YaChI 360 | 144 | 108 | 108
3ad.e]. 10 4 3 3




5.1

5. COAEPKAHUE JUCHUIIJIMHBI (MOIY.JISD)

Conepxxkanue

pa3iesioB  AUCHMILUIMHBI

TPYAOEMKOCTH 110 BUAAM 3aHATHH

o4yHasi popma o0y4eHHs

H

pacrpe/eiaeHue

Ne i/mt

HaumenoBanue
TEMBI

ConeprxaHue paszuena

Jlexin

IIpak
3aH.

CPC

Bcero,
qac

1

Bexrophas "
JIMHEeHas anredpa

OmnpenieuTeny BTOPOro ¥ TPETHETO HOPSIIKOB U UX
CBOICTBA. Munopst U anredpandeckue
JIOTIOJTHEHHS. Brruncnenne ornpenenureneit
TPEThEro TOpsIKa pas3iIoKeHHeM II0 CTPOKe
(cronmbmy). Ilomsatme 00 ompenenurene N-TO
nopsaka. Marpunel W JIeHCTBUS HaJ HUMH.
Pemrenne cucremMbl anreOpanmdecKuX JIMHEHHBIX
ypaBHeHMH MertomoM [aycca m 1o Qopmynam
Kpamepa. JIuneiinble onepanuu HaJl BEKTOpaMH U
uX cBolcTBa. PasnoxeHnme Bekropa 1o 0Oaswmcy.
Bexropel B npsMOYronpHOH cucTeMe KOOpIUHAT.
CkansipHoe BEKTOpHOE u CMeIIaHHOe
MPOW3BE/ICHNUST  BEKTOPOB; WX  OIpE/eNICHN,
OCHOBHBIE CBOMCTBa, CIIOCOOBI BBIYUCICHUS W
NMPUMEHEHUS] K  peleHHIo  (QU3NYECKHX U
TeOMETPHUYECKUX 3a1a4.

20

32

AHanuTH4deckas
TeOMETpHsL

Ilpsmass Ha  TUIOCKOCTH  (pas3iW4HBIE  BHIBI
ypaBHEHUI NpsiMoii). BzanmHoe pacrionoxenue 2-x
npssMbIX. [110CKOCTE U TIpsiMasi B MPOCTPAHCTBE, UX
YpaBHEHUs] U B3aUMHOE pacnoiiokeHne. KpuBeie u
TOBEPXHOCTH 2-TO TOPSIKA; WX KaHOHHYECKHE
ypaBHeHMs W TocTpoeHue. [lomspHas cucTeMa
KOOpPJMHAT.

20

34

Bsenenue B
MaTeMaTHYECKU
aHaJn3

Oynkims omHoil nepemenHoit. [Ipepen ¢GyHKIUM.
Teopembl 0 mnpenenax. beckoHeyHo Manble U
Oeckoneuno Oompmme  ¢QyHkuuu.  CpaBHEHHE
OeckoHeWHO ManblX. [IpuU3HaKM CyliecTBOBaHUs
HpE/IeIoB. [pupaienue GbyHKIMH.
HenpepbIBHOCTh ()YHKIIMM B TOYKE M Ha OTPE3KE.
Touku pa3peiBa, MX KIacCHpHUKALHSL

20

30

MuddepenmansHoe
HCYHCICHHE

GbyHKLIMT
TepeMeHHON

OIHOM

IpousBonnast QyHKIHMH, €€ T'eOMETPHYECKHH U
MEXaHUYEeCKUH CMBICIIBL. IIpaBuna
muddepenmupoBanns. Judpdepenipan (yHKumy,
ero reoMerpuyeckuil cMbici. OCHOBHBIE TE€OPEMBI
muddepentpansHoro ucuucnenus: (Poms, Koy,
Jlarpamxa) M MX I€OMETPHYECKasl MILIIOCTPALHs.
IpaBuno Jlonmrans. Bospacranue u yObiBanue
(GyHKIMM Ha OTpe3Ke. DKCTPeMyM, HaHOOIbIIee U
HaMMEHblIee  3HAYeHUEe  (PYHKLIUH OZIHOM
MEepEeMEeHHOH Ha OTpe3Ke. BBIMyKIOCTh, TOYKU
neperuba rpaguka GyHkipHA. AcuMnTorel. OOmas
cxema HCCIEIOBAHUS GbyHKIMH OZIHOM
TIEPEMEHHON.

14

30

48

HuddepenmansHoe
HCYHCICHHE
GbyHKIHiI
HECKOJIBKUX
MepPEeMEeHHBIX

@OyHKIMA HECKOJbKUX IEPEMEHHBIX, 00JIacTh
onpezeneHus. YacTHble INpUpalieHUst M IOJHOE
npupamieHie  QYHKUMH  JIBYX  HEPEMEHHbIX.
YacTHble TNPOM3BOIHBIE W HMX  BBIYHCICHHE.
ToBTopHOEe muddepeHunpoBanre GYHKIHHA IBYX
nepeMeHHbIX. YacTHele AuddepeHInas! U TOTHbIT
muddepenipan  GYHKIHA ABYX  TEPEMEHHBIX.
KacaTtenbHast INIOCKOCTh ¥ HOPMaJlb K TOBEPXHOCTH
(ompenenenue, ypaBHEHHs). DKCTpeMyM (GYHKIMN
JIBYX TepeMeHHBIX. [Ipon3BO/IHas IO HAIPABJICHUIO
U TpajueHT (QYHKIMH HECKOJBKHX IEPEMEHHBIX
(onpeneneHusi, BEIYUCICHHUE).

18

Hurerpansuoe
HCYNCIICHHAE
byHKIUET  OmHON U
HECKOJIBKHX
MePEMEHHBIX

IlepBooOpasnas.  HeompeneneHHslld  WHTErpaiL.
Meronsl uHTETpUpOBaHMA. 3ajada O IUIONIAJH
KpUBOJIIMHENMHON  Tpameuuy, OpuUBOIAIIas K
TIOHSTUIO OMPEJEICHHOT0 HHTErpaja 1o OTPE3KYy.
OnpeneneHHbIH HHTErpai o OTpPE3Ky
(ompeneneHne, OCHOBHBIE CBOICTBA, BBIUHCICHHE,

13

32

54




tdhopmyna Herorona-JIeitOHMIIA) ¥ €ro MPIIOKECHNSI.
Heco6creennsie unterpanst | u |l poma. J{BoiiHoi
HHTETpal W ero npwiokeHus. KpuBonuneiiHsie
uarerpanel | u Il poma. Mx  Beumcnenue u
TIPHIIOKEHHE.

OOBIKHOBEHHEIE

i hepeHIanbHbIe

ypaBHEHUS

3amaun, mpuBOAAIIME K JIU(QepeHIHATEHEIM
ypaBHeHMsIM. Ompenernenne auddepeHInaIbHOro
YpaBHEHUsI, €ro rnopsaka u pemenns. 3agaua Kommm
u teopema Komm nns ypaBHeHuil 1-ro mopsjka.
Obmiee m 4vacTHOoe pemeHus. OCHOBHBIC THIIBI
muddepeHIaTbHBIX ypaBHEHMH | -To mopsaka.
JuddepenimansHbie YpaBHEHUS BBICIINX
TIOPSIIKOB. Juddepenunansasre YpaBHEHHUS
BTOpOTro nopsiaka. 3agada Komu. OOmmee n yactTHoe
pelIeHus. JupdepenimansHbie YpaBHEHUS
BTOPOTO TOpPSAKA, JOIYCKAIOIINe ITOHIDKCHHUE
TIopsIAKa. Jluneitnere T depeHInaTbHbIe
ypaBHEHUsI 2-TO TIOpsigKa. TeopeMBl O CTPYKType
o0miero pemreHus JIMHEWHOTO OXHOPOIHOTO U
JIMHEHHOTO  HEOJIHOPOJHOI'0  ypaBHEHHWH  2-TO
nopsinka. DyHIaMeHTalpHAs CHCTeMa peIIeHUi
JUHEHHOro ofHOpoxHOro 1 depeHIHaIbHOrO
ypaBHeHMs. ~ Meroabl  pelleHHsT  JIMHEHHBIX
OZIHOPOJTHBIX " HEOTHOP OHBIX
i hepeHINaNbHBIX YpaBHEHHH C TMOCTOSHHBIMHU
ko3 dunmeHTamu.

18

36

Teopus
BEPOATHOCTEN
OCHOBBI
MaTeMaTHYECKON
CTaTHCTHKU

u

CiyqaiiHple  coObITus.  AnreOpa  cOOBITHIA.
OtHocHTenbHas 4acToTa. Knaccuueckoe,
TEOMETPHYECKOe, CTAaTUCTHYECKOS OIpeeleH s
BeposiTHOCTH.  OCHOBHBIE ~ TEOPEMBI  TEOPUH
BeposTHOCTe. DopMmysa MOITHOH BEPOSTHOCTH.
Cxema bepnymnu. JluckperHele M HeENpepbIBHBIC
cinyyaiiHple BenuduHbl. DyHKIMSA pacnpeneneHus,
IUIOTHOCTb BEPOSITHOCTU u YHCIIOBBIC
XapaKTEePUCTUKH. 3aKOHBI pacrpezeneHus
JMCKPETHBIX ¥ HENPEPBIBHBIX CITy4aHHbIX BEIUYMH
(OMHOMHMANBHOE,  PAaBHOMEPHOE,  HOpPMaJIbHOE
pacnpezienenus). ['eHepanbHas COBOKYNHOCTh U
BblOOpKa.  [loauroH  4acToT,  TrHUCTOrpaMma.
OMnupuyeckas GbyHKIMSA pacrpezeleHus.
Bri6opounsie YHCIIOBbIE XapaKTePUCTUKH.
ToyeuHble U HMHTEPBAIbHBIE OLEHKH IapaMETPOB
pacnpeieseHus.

18

36

Hroro

54

108

126

288

3a04uHasi hopma o0yueHus

Ne i/

HaumenoBanue
TEMBI

Conepxanue paszena

Jleky

[Ipak
3aH.

CPC

Bcero,
qac

BexropHas
TIUHEeHHas anredpa

n

OmnpenenuTeny BTOPOro U TPETHETO MOPSIIKOB U UX
CBOMCTBA. Munopst u anredpanieckue
JIOTIOTHEHHS. Beruncnenne omnpezaenureneit
TPETbEro TMOpsIKa pas3IOKEHUEM 10 CTPOKe
(cronbuy). Ilomstue 00 onpenenurene N-ro
nopsnka. Marpunel W OSWCTBHA HAJd HUMHU.
Pemrenne cucrempl anreOpanyecKUx JIMHEHHBIX
ypaBHeHHiT Meromom [aycca u 1o Qopmynam
Kpamepa. JluHeliHble omepanuy HaJl BEKTOpaMH U
UX cBoicTBa. PasznokeHue BekTOpa Mo 0Oa3ucy.
BekTopsl B IpsIMOYroibHOM cucTeMe KOOpIUHAT.
CkansipHoe BEKTOpHOE u CMeIIaHHOe
MPOU3BECHUSI ~ BEKTOPOB; UX  OMNpENeNICHHUS,
OCHOBHBIE CBOMCTBa, CIIOCOOBI BBIYUCICHUS H
NPUMEHEHUsI K  pEUICHHI0  (GU3MYECKHX U
TeOMETPHUECKUX 3aJad.

33

35

AHanuTnyeckas
reOMeTPHS

IpsiMast Ha  IUIOCKOCTH  (paslU4HblE  BHII
ypaBHEHUIT npsamoii). BzanmHoe pacmonokeHne 2-x
npsiMbIX. [IIIOCKOCTB ¥ TpsiMasi B POCTPAHCTBE, X
YpaBHEHHUSI U B3aUMHOE pacroiiokenue. Kpusbie u
MOBEPXHOCTH 2-TO TOpsJKA; WX KaHOHHYECKHE
ypaBHeHUst M noctpoeHue. IlomsipHas cucrema

33

35




KOOpJAHWHAT.

Beenenne B
MaTeMaTHICCKHI
aHaIN3

OyHakmms oxHOW mepeMeHHOM. [Ipenen dyHKImH.
Teopemsr o mpemenax. beckoneuno wmamble H
Oeckoneuno Oompmme ¢QyHknun. CpaBHEHHE
OeckoHeUHO MaiblX. lIpH3HaKW CymecTBOBaHHS
TIPEIETIOB. [Ipupamenue ¢yHKIUN.
HemnpepbiBHOCTD (QYHKIMK B TOYKE M Ha OTpE3Ke.
Touku pa3pbiBa, HX KIacCH(PHKAIHS.

33

35

Juddepenmansaoe
HCUHCIICHHE
GyHKIHI OJTHOH
NIEPEMEHHON

IIpon3BomHast QyHKIMH, €€ TeOMETPHYECKHH WU
MEXaHUYECKUH CMBICJIBI. IIpaBuna
muddepenmpoBanust. Auddepeniman (yHKINY,
€ro reoMeTpuieckuii cMbIci. OCHOBHBEIE TEOPEMBI
muddepernmanbaoro ucuncnenus (Pomrs, Koy,
Jlarpamka) W MX TEOMETPUYECKasl HIUTIOCTpPAIs.
Ipasuno Jlonurans. Bospacranue u yObIBaHHE
(GyHKIMM Ha OTpe3Ke. DKCTpeMyM, HauOoIbllee H
HaVMeHbIIIee 3HAUCHHE GyHKIMH OJTHOU
TepeMEeHHONH Ha OTpe3Ke. BBIMyKIOCTh, TOUYKH
neperuba rpapuka GyHKIH. AcUMOTOTEL OOmas
cxema HCCIIEI0BAHUS (GyHKIIH OJTHOU
TIEPEMEHHOM.

33

35

Juddepermansaoe
HCYHCIICHNE
GyHKIMIT
HECKOJBKUX
TepEeMEHHBIX

@DyHKIMA HECKOIBKUX IEPEMEHHBIX, 00JIacTbh
onpezneneHus. YacTHble INpupalieHust W IOJHOE
npupamieHue  QYHKIMH — JIBYX  HEpPEeMEHHbIX.
YacTHple NPOM3BOAHBIE M HX  BBIYHCIICHHE.
IosropHoe muddepeHnrpoBanue (GyHKIMN ABYX
niepeMeHHbIX. YacTHble auddepeHnnans! 1 MOIHbIT
mubdeperiman  QYHKIMH JABYX II€PEMEHHBIX.
KacatenbHast INIOCKOCTb ¥ HOPMaJTb K OBEPXHOCTH
(ompenenenue, ypaBHEHHUs). DKcTpeMyM (yHKIun
JBYX HepeMeHHbIX. [Ipou3BojiHAas 1O HANPaBIECHUIO
U IpajueHT (GYHKIHMH HECKONBKHMX IIE€PEMEHHBIX
(ompeneneHus, BRIYUCICHHE ).

31

35

WuTterpansHoe
UCUHUCIICHUE
¢GyHKIMIT omHOM U
HECKOJIBbKUX
HEepEeMEHHBIX

IlepBoobOpa3nas.  HeompeneneHHblii — MHTErpail.
Mertonsl MHTErpUpoBaHMA. 3ajada O IUIOMIAIH
KPUBOJIMHEHHON  Tpameuuy, [pUBOAAMIAs K
HOHATHIO OIPE/CJICHHOI0 HHTErpajia 1o OTPE3Ky.
OrnpeieneHHbli HHTErpa o OTpE3KY
(onpeneneHue, OCHOBHBIE CBOMCTBA, BBIUUCIECHHE,
¢dopmyna Hetorona-JIeitOHuNa) 1 ero npuiioKeHHsI.
Hecob6crBennsie unterpaiet | u Il poxa. JBoiiHoii
HHTerpal W ero npuioxeHus. KpusonuHeiHbie
unrerpaiel | u Il poma. Mx  Belumcienue u
IIPUIIOJKEHHE.

60

64

OOBIKHOBEHHBIE
mud hepeHIranbHbIe
ypaBHEHHS

3amaun, npuBOMILIME K AU(depeHIraIbHBIM
ypaBHeHusiM. Ompenenenne auddepeHIHaIbHOro
YpaBHEHUsI, €ro Mmopsiaka U pemenus. 3agada Komu
u Teopema Komm mns ypaBHeHuwit 1-ro mopsaka.
Obmee u yacTHOoe pemieHus. OCHOBHBIE THIIBI
nuddepeHIHaTbHBIX ypaBHeHUI | -TO mopsika.
JudbdepennmanbHpie YpaBHEHUSI BBICIINX
TOPSIIKOB. HNubdepenunanbhsie YpaBHEHUsI
BTOpoOro nopsaxa. 3anada Komm. OOmiee u yactHOe
peleHusL. HuddepenimanbHbie YpaBHEHUsI
BTOPOTO TOpPSIKa, JONYCKAIOUIME IOHWKEHHE
TOPSIIKA. Jluneitnbie b depeHnanbHbIe
ypaBHEHHUst 2-ro mopsaka. Teopembl O CTpyKType
00IIero pemeHus JIMHEHHOro OIHOPOAHOrO0 M
JUHEHHOTO  HEOIHOPOAHOIO  YpaBHEHUH 2-TO
nopsaka. @DyHIaMEHTaJlbHAsE CHUCTEMa pPEUICHUH
JHHEWHOro  ofgHOpoaHOro  auddepeHInaIbLHOro
ypaBHeHUs.  Meroasl  pelieHus — JUMHEMHBIX
OIHOPOZIHBIX u HEOJHOPOAHBIX
i hepeHIHATbHBIX YPaBHEHHH C MOCTOSHHBIMHU
K02 bUIHeHTaMH.

46

50

Teopus
BEpPOSITHOCTEN u
OCHOBBI
MaTEeMaTHUECKOU

Crnywaituple  coObITmsi.  AnreOpa  COOBITHIA.
OTHOCHUTENIbHAS 4acroTa. Krnaccnueckoe,
TEOMETPHUYECKOE, CTATHCTUYECKOE ONpEIeICHHs
BEpOSTHOCTH.  OCHOBHBIE  TEOPEMBI  TEOPHH

45

49




CTaTUCTHUKU

BeposATHOCTEH. DopMmysa MONHOH BEPOSTHOCTH.
Cxema bepuymmu. JlyckpeTHble M HENpephHIBHEBIE
citydaiinple BenuuuHbl. DyHKIMA pacnpeneneHus,

TIOTHOCTh BEPOATHOCTH u YHCIIOBBIE
XapaKTePUCTHUKH. 3aKoHBI pacnpeneneHus
JVCKPETHBIX U HETIPEPHIBHBIX CIyYalHBIX BEIHIHH
(buHOoMMaNbHOE,  paBHOMEPHOE,  HOPMAIBHOE
pacnpenenenus). ['eHepanbHasi COBOKYITHOCTH U
BeIOOpka.  [lomuroH  wactor,  rHcTOrpamMma.
DMIpuYIecKast byHKIHS pacnpeneneHusl.
Bribopounsre YHCIIOBBIE XapaKTePUCTHKU.

TodeuHble W HHTEPBAIbHBIE OLEHKH IAPAMETPOB
pacrpeesieHusL.

Hroro| 12
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5.2 IlepeyeHnb J1a00OpPaATOPHBIX PadoT
He npenycmMoTpeHo yueOHBIM TIIaHOM

6. IPUMEPHASA TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B

COOTBCTCTBHU

C y‘le6HBIM INJTaHOM  OCBOCHHEC AOHCHHIIIIMHBI

HC

npelycMaTpUBAET BBIMOJIHEHHUE KypCOBOI'O MpoeKkTa (paboThl) WJIM KOHTPOJIBHON

paboTHI.

7. OUEHOYHBIE MATEPHAJIBI JIsA ITPOBEJAEHUSA

MPOMEXYTOUYHOM ATTECTAIIMA OBYYAIOIIINXCS 1O

TUCOUTIIAHE

7.1. Onucanue mokasartesjied 1 KPpUTePHeB OLEHUBAHUS KOMIIETEHUMI
HA Pa3JIMYHBIX 3TaNax X GopMUPOBaHUS, ONHUCAHUE KA OLlEeHUBAHUS

7.1.1 Jran Tekymero KOHTPOJIsi

Pe3ynbTaThl TEKyIIero KOHTPOJS 3HAHUKW W MEXKCECCHOHHOW aTTecTalluu
OIICHUBAIOTCS T10 CIEAYIONIEH CUCTEME:

«aTTECTOBAHY;

«HE aTTECTOBAH.

K Pe}y.]'leaTbl Oﬁy‘leﬂl/lﬂ, K

oMIie- XapaKTepu3ylomue HTEPUA

Temmus cd"l:pwpl:m ayﬂﬂl:m OHEHHBZI:HI/IH ATTecToBaH He atrecToBan

KOMIIETEHIIUH

VK-1 3HATh 3HaHWe OCHOBHBIX JlaHbl OTBETHI HA JlaHbl OTBETHI HA
(hyHOaMeHTaNbHBIE TEOPETUIECKUX (PaKTOB OONBITIHCTBO MEHee YeM MOJIOBUHY
OCHOBEI BEICIICH [(Ha OCHOBE TECTHPOBAaHUS TEOPETUIECKHUX TEOPETUIECKUX
MaTeMaTHUK{, BKJIIOYAs MM OIpoca) BOIIPOCOB B TECTE€ M | BOIIPOCOB B TECTE U
anrebpy,  T€OMETpHIO, (mnm) ompoce. (mnm) ompoce.
MAaTeMaTU4eCKUI
aHaIN3, TEOPHIO
BEPOSITHOCTEN U OCHOBBI
MAaTeMaTU4eCKON
CTaTHUCTHKH,
HEOOXOAMMBIE TS
aHaIm3a 3amad,
BO3HHUKAIOIINX B
MPaKTUYECKOU
JIeSITeITbHOCTH
yMmeTb camocrosrensHo|cnonp3oBanne qanubix | [Iponemonctpuposan [He
HAXONIUTh 3a/aqd s BBIOOpa 0 YMEHHE MPaBUIIHLHO (IPOIEMOHCTPHPOBAH
MaTeMaTHIeCKUiH METOZIOB e¢ pemieHns (Ha | BBIOMpATh METOIMBI |0 yMEHHE BEIOMpPATh
ammapar, OCHOBE TECTHPOBAHWA WIH|  pEIICHHs 331a4  |METOZBI pEIICHUSI
COJICpPIKATITIIACS B|pemennst craHmapTHHIX 3amaq




peUICHUA TMOCTaBJICHH ot
3aJlauy, pacCMaTpuBaThb

JuTEepaType 1o|3a1a4)
CTPOMTENBHBIM HayKaM,

u KPUTHYECKH
AHANNU3UPOBATH

nH(pOpMaIHIo,

HEO0XOTUMYIO JUTS

Pa3IMYHbIC BapHaHTbL

peUICHUA 3aJa4u,

OLICHUBAs ux

JOCTOMHCTBA u

HCOOCTAaTKU

BJIAJACTH MECPBUYIHBIMU Hcnonb3oBanue Pemenne Pemenue
HaBbIKaMH TCOPCTUYCCKUX (l)aKTOB OOJILIIMHCTBA OOJIBIIMHCTBA
HCIIOJIB30BAHUSA JJIA pCIICHUA PA3JIMYHBIX MPEATOKCHHBIX MPEATTOKCHHBIX
MaTEeéMaTHYICCKOI'O 3aJga4 (Ha OCHOBC 3aJa4 J0BCACHO A0 [3ada4d HE JOBCACHO
armapara JUIA | pCIICHU A CTaHAAPTHBIX KOHIIA. HOJ’IY’-IGHI)I J0 KOHIA. OTBeTHI

BBIPaOOTKH CHCTEMHOr0|3a/a4)
HOAXOAa K PpELICHUI0
MIOCTABJICHHBIX 3314

IMpaBUJIbHBIC OTBETHI |Ha HEKOTOPLIC

3aJ1a4y OIIMOOYHBI.

7.1.2 ITan npoMesKyTOYHOT0 KOHTPOJIS 3HAHUI
PesynpraTtel poMeXyTOYHOTO KOHTpOJIS 3HAHUHM oneHuBaroTcs B 1, 2, 3
ceMecTpe g o4HOW dopmbl oOydeHus, 1, 2, 3 cemecTpe sl 3a09HOU (HOPMBI

oOy4deHHUsI 0 YEThIpeX0aIbHOM CUCTEME:
«OTJINYHON;
«XOpOLLIOY;
«yI0BJIETBOPUTEIILHO;
«HEYJIOBJIETBOPUTEIBHOY.

PesyabTaTrsl
Kommne- o6yuenns, Kpurtepun
XapaKTepu3youue OT1ian4HoO Xopowo YaoBJ. Heynos..
TeHIUsl chopmmpoannoct, |  OUEHHBAHMS
KOMIIETCHIIHH
VK-1 3HATh 3uanne ocHOBHEIX | [Tomuerii |[lomubrii orBeT| OTBET HA OOMH Her

(hyHIaMeHTaIbHBI [ TEeOpeTHYECKUX OTBET Ha | Ha OIWH U3 BOIIPOC U3 | IpaBMIIBHBI
€ OCHOBBHI BBbICIIEH [(akToB (Ha oba BOIIPOCOB H JIBYX X OTBETOB
MaTeMaTHKH, OCHOBE JIBYX BOIMPOCH | YaCTUYHBIN
BKJIIOYAs anredpy, |BompocoB OTBET Ha
TEOMETPHIO, 9K3aMEHAIIOHHOT BTOPOH
MaTeMaTH4ecKuil |o Omera) BOTIPOC
aHAIIN3, TEOPHIO
BEPOSTHOCTEN U
OCHOBEI
MaTeMaTU4ECKON
CTaTHUCTHKH,
HEOOXOAMMBIE
TUTS aHanmm3a
3a/1ad,
BO3HHUKAIOMNX B
MPaKTUYECKOM
JIeSITeITbHOCTH
YMETb Ucnonb3oBanue | [IpaBunbH | [Ipogemonctp | [Iponemonctp | HeBepusblit
CaMOCTOSITENTFHO  |TaHHBIX 3a7a9d 0 BEIOpaH HUpOBaH HUpOBaH BEIOOD
HAXONIHUTh IUTS BEIOOpa METO/ |BepHEIA BEIOOp | BEpHBIH BEIOOD |  MeToxna
MaTeMaTU4YeCKUi (MeTomoB ee penreHus MeTona MeToza pemieHAs
ammapar, pemreHns (Ha 3amaq peteHns peteHns BCeX 3a/1ad
COJICpIKAIIMIACS B|OCHOBE JIBYX OITHOH 3a7a9¥ | TOIBKO OTHOM
TUTEepaType  Io|3amad 1 9aCTHYHO 3a1aun
CTPOUTENBHBIM  |9K3aMEHAIIHOHHOT yKa3aH XOf




HayKaM, nlo 6unera) peleHus
KPUTHYECKH BTOPOMH
aHaJIM3UPOBATh
nH(pOpMaIHIo,
HEO0XOTUMYIO
ISt pereHus
MOCTaBJIEHHON
3a/a4y,
paccmaTpuBaTth
pa3iuvHbIe
BapUaHTHI
peleHus 3aaavd,
OLICHUBAs ux
JOCTOMHCTBA |
HEJJOCTATKH
BJIa/IETh Hcnonp3oBanue 3anaun | [Ipomemonctp | Ilponemonctp | 3agauu He
HEePBUYHBIMU TEOPETHYECKUX pelieHsl B MpOBaH MpOBaH pelieHb
HaBBIKAMHU (akToB 115 TIOJIHOM | BepHBI X0 | BepHBIH X0A
UCIIONb30BaHUSl  |peleHHs o0beMe U | pemieHus BceX | pelieHus
MaTeMaTHYECKOr0 (pa3InYHbIX 33124 | MOJTYYeHbI | 3a/1a4, HO HE | TOJBKO OHOM
anmnapara JUI|(Ha OCHOBE JIBYX BEepHbIC | mosyueH(br) 3a7a4n
Bblpa6OTKI/l 3aaa4 OTBECThI BeprIﬁ OTBET
CHCTEMHOTO 9K3aMEeHAIIMOHHOT
oaxoja K|o Ounera )
PELICHHIO
IMOCTaBJICHHBIX
3a1a4

7.2 IlpumepHblii mepeYyeHb  OIEHOYHBIX CpeACTB  (TUNOBBIE
KOHTPOJIbHbIC 3aJJaHUSl WJIM MHbIe MAaTepHaJbl, HEOOXOAUMBIE JJIs1 OLEHKH
3HAHUI, YMEeHUl, HABBIKOB U (WJIH) ONbITA JeATEJILHOCTH)

7.2.1 IlpumepHblii mnNepeyeHb 3aJaHUii  JJs NOATOTOBKHM K
TECTHPOBAHUIO

- a
: 0 : 5b——
1. JlaHbI BEKTOPHI a=(3 _9), b=(-3 6), TOTJIa KOOPJMHATHI BEKTOpa
paBHHI ...
1 (-16;33) 3. (16;-47)
o (-46;31) 4 (-16;27)
2. CxansipHO€ TIPOM3BEICHHE BEKTOPOB a=(-11) ub= (t;0) YIOBIIETBOPSIET

nepasenctBy @ P <1 npy nByx 3HaueHMsIX Mapamerpa t, paBHBIX ...
1.1 3. -2
2. 0 4. -3
3. Touka M c gexkapToBBIMH KOOpAWHATaAMu (2;2) WMeEeT TOJSIPHBIC
KOOPAWHATHI ..

/3 . 3.
r=+v2, p=—
L r=2+2, (ozz
4
2. .
T r:2, (02_
r=-22, p=7 4, 4



2 2 _
4. Ypasrerne X +Y" =4Y B onsIpHBIX KOOPIMHATAX HMEET BHL ...

1. 3.

p? =4cosg p=4sing
2. 4,

p* =4dsing p = 4cosp

5. Vpasuenne PS¢ =b g nexaprosbix KoopAMHATAX HMEET BH ...

1. X+y=b , 3.

X“+y° =9

2. x=b 4. ¥=b

6. [lonsapHsIil paguyc Touku A, H300pakeHHON Ha PUCYHKE,

1.

A
2. y
3, 3 N 1. 5
6. : 3. 7
; ____JA 4., 25
9.

PaBEH ...

7. Benn touxa A& 4) — mawano otpe3ka AB pu M(0;5)

CyMMa KOOpJAWHAT Touku B paBHa ...

8. Touxn AB: ), B®:5) , C(25) gpngiores OCJIC0BATETbHBIMHU
BEpIIMHAMH TapajuieiorpaMma. Torga cyMMa KOOPAMHAT TOYKU TIEPECEUYCHHUS
JIAaroHajeu paBHa ...

9. Pacmionoxute 1Mo BO3pacTaHUIO JIIMHBI CTOpOH TpeyroinbHuka ABC, rae
A(2; -4), B(8; -2), C(3; -2).

10. ConocTaBbTe ypaBHEHUSAM MPSMBIX UX HA3BAHUS.

— Cro cepcaurHa, To

1. .
8+ 4y +1=0 A) obiee ypaBHEHHE TIPSIMOi
cil §'+1 b) ypaBHeHue TmpsSIMOW  C YIJIOBBIM
Sy K03 PUITHEHTOM

3. Yy="X+5 B) kaHoHMYeckoe ypaBHEHHE MPSIMOI

11. Cpean  npsmMBIX hi2x+y=3=0 I, 4x+2y-6=0 I3:4x—2y—6:0’

l,: —4x+2y—-3=0 rapauiCJIbHbIMU SBJISIFOTCA ...

1. |2H|3 3. IlI/II3

2. '3n'4 4. byl
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12. IlpsiMasi Ha IIOCKOCTH 3ajgaHa ypaBHenmem 2Y ~8X+11=0 " Torpa
HapajIeNbHEIMU K HEH SBJISAIOTCS IPSIMBIE . ..

1. 4x—-y+5=0 3. 4X+y-9=0
2. 4,
3y-12x+7=0 3y+12x-13=0

1
2 2 _ .
13. Eciu R — pammyc okpyxuaoctn X ~6X+Y =0 16 e xpupusna R Bcromy
paBHa ...

1. 3.

O W

9
1
2. 4, 3

2 2 —
14. Paguyc OKpY)KHOCTH, 3aJaHHOIi ypaBHeHmem X Y —2X+2y—-7=0
paBeH ...

1. 3 3. 7
2. 7 4, 9
2 2
15. Jiimna MauMoit ocu runepGonsr 4% —29Y° =100 happa
1. 25 3. 10
2. 2 4, 4
16. ComocraBbTe ypaBHEHHSIM JIMHUN UX Ha3BaHUs
1.
A
(x+6) +(y—2f =64 ) OKpY>XHOCTb
o x*+4y=16 B) rumepboia
3, X +4y*=4 B) napaGoina
X2 y2
4 9 9 I') snmunc

17. YcTaHoBUTE COOTBETCTBUE MEXKAY YPABHEHUEM IIOCKOCTH M TOYKAMH,
KOTOPBIE JIEXKAT B 3TUX IUNIOCKOCTIX

1. 7X-y-2-3=0 A) (—2;0;0)
2 X+2y+z-5=0 B) (O;O;O)
3 Y+z-3x+2=0 B) L 22)
4. 3y+z-9x=0 I) (1;0;1)
m @)

7.2.2 TlpuMepHblili mepeyeHb 3aJaHMil Ui pellleHUs] CTAHAAPTHBIX
3a1a4
«IIpenensl 1 TPOU3BOAHBIEY.

[. PackppITh HEONIPEIEIIEHHOCTH HE MOJIB3YSICh MpaBuioM Jlonurans.
3 2 . x-1
20x° —10x* +18 VX . A4tg3x r) Iim( 2X lj '

] ] -1-2
a) lim ———— 0) lim ; B) lim =5
x=0]1X —5X° +8X° +3 x=5  x-5 x—=0 6X — 15X 2X+5

11



Il. HaliTu mpous3BoAHbIE Yy, NaHHBIX (PYHKIUI.

4 . cos® \x X:t_tz
a)y=(x*+1) arcsinx—Iny1-x>; 0) y=(x*+1 ;B :
D= (o 41 v 8) y=(o ) oy [T

r) y’tgx=sin3y.

«TexHUKa MHTETPUPOBAHHSY.
dx
5-COSX

1) J-X3+)|(n(X—1)dX.2)J-

Xx—1
-1 V2x? +4x-3

4 5x? —3x + 20
5 | ———dx. 6 dx.
N am ™9 e

dx.S)szsinSde.4)J

«Anddepennnanbubie ypaBHEHHS.
|. Hatimu obwee pewernue oughghepernyuanbrovix ypasneHuil.
1) y’:sinX+X. 2) y"+9y=sin3x. 3) y”—L:O.

X X X
Il. Pewuums 3a0auu Kowu.

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

4) xy'+y=Inx, =1.5
) y y y|X:1 ) y‘x:O - O’ y,‘x=0 =1

7.2.3 TlpuMepHblii TNepedeHb 3aJaHUU Ui pelleHUs] NMPHKJIATHBIX
3aja4

«AHamUTUYECKasi TeOMETPUsS M BEKTOPHAs ajredopa».

|. Jlanbl KOOpAMHATHI BEpIIUH AABC :
A(-3; -3), B(-3; 6), C(4; 4).
Coenamv wepmeoic.
Haumu: 1) ypaBHenue meauansl AD u e€ minny,
2) ypaBHeHHE BbICOTHI AE,
3) nuny BeicoThl AE (pacctosinue ot T.A g0 npsmoit BC),
4) yroyi MexJ1y MEIMaHOU U BBICOTOM.
I1. Janbl koopauHaThl BepinH nupamuisl ABCD:
A(5; -1, 3), B(-1; 5; 3), C(3; 5; -1), D(-2; -7; -5).
Haumu:
1) yron mexnay pedbpamu AB u AC,
2) momans rpanu ABC,
3) 0ObeM TUPaAMHUIBI,
4) ypaBuenue miockoctu ABC,
5) ypaBHenue BoicoThl DE, onymiennoi u3 1.D Ha rpans ABC,
6) nimuny BbicoThl DE (paccrosiaue ot 1.D 1o uiockoctu ABC),
7) Touky nepecedenus BeicoThl DE ¢ rpansro ABC.

«ITpunoxxeHust onpeaeIeHHOr0 HHTETPaIa.
1) Beruncnuth mioniaap miockod (GUrypsl, OrpaHUY€HHON CIIETYIOIUMHU

12



: 2 X*
JUHUAMH: Y = X", Y= > y =2X. Caenarp 4yepTex.

2) Boluucnuth miomaib miocKoi pUrypel, OrpaHHYEeHHON CIEAYIOIUMHU

x = 3t
JIMHUASIMU : : OStS\/g.
y=3t-t3
3) Haiitu ayiuHy Ayru TuHUM Y = X\/; , OTCEYEHHOM NpAMON Y = \/g X.
4) Boruucinutb 00bEM Tella, MOJIy4eHHOT0 BpaleHueM BOKpyr ocu OX Gurypsi,

OTPAaHUYECHHOU JIMHUEH: Y = sin x (O <X< 7z) .

«Teopus BEpOATHOCTEN.

1) Cpenu 20 »5sK3aMeHAIIMOHHBIX OWJIETOB S5 cOAEpKaT JIETKUE BOMPOCHI.
OnpenenuTs BEPOATHOCTH TOTO, YTO IMEPBbIE YETHIPE SK3aMEHYIOLIUXCS He
BBITSIHYT HU OJIHOTO JIETKOTO OuieTa.

2) JlBa cTpenka IOJKHBI BBIMOJIHUTH HOPMY MacTepa cropta. BeposiTHOCTDH
TOT0, YTO HOPMY BBITIOJIHUT NEPBBIN CTpesiok, paBHa 0,95, a Bropoi - 0,9. Halitu
BEPOATHOCThH TOTO, YTO HOPMY BBITIOJTHHUT TOJIBKO OJIMH CTPEJIOK.

3) Tpu aBTOMaTa M3rOTOBJISIOT JETalM, KOTOpPHIE MOCTYNalOT Ha KOHBeWep.
[Ipon3BOIUTENBHOCTH TIEPBOTO, BTOPOTO U TPETHETO ABTOMATOB COOTHOCATCS KaK
3:7:8. BepoATHOCTB TOT0, UTO J€Tajlb U3rOTOBJIEHA IIEPBBIM aBTOMATOM OTJIMYHOTO
kauectBa 0,94, 118 BTOPOTO M TPETHETO ABTOMATOB 3TH BEPOSITHOCTH
cootBeTcTBeHHO paBHbl 0,91 u 0,89. HaliTu BepoATHOCTH TOTO, YTO HayJaudy
B3sITasi C KOHBeHepa eTaib OyJeT OTIMYHOrO KaueCcTRa.

4) MaHo:

3 5 7 |9 11
0,2 (0,303 |0,1]0,1
Haiitu M (2X -6), D(2X -6), o(X).

5) Mano:

0, X<2
F()={(x-2)%, 2<x<3
1, X>3

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

7.2.4 llpumepHbIii NepeyeHb BOMPOCOB /1JI1 MOATOTOBKHU K 3a4eTy

1-if cemecTp (3aUeT ¢ OLEHKOI)

1. Ompenenurenu 2-ro, 3-To U N-ro mopsakoB. CrocoObl X BBIYUCICHUS U

CBOMCTBA.

CucTembl JIMHEMHBIX anreOpandeckux ypaBHEeHU. OCHOBHBIE ONPE/ICIICHMUS.

3. Pemenne cuctem JMHEHWHBIX anreOpadecKuX ypaBHEHHH METOIOM
Kpamepa.

N
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Pemiennie cucteM nuHeHHbIX anrebpandeckux ypaBHeHU MeToqioM ["aycca.

BexkTopbl. OCHOBHBIE ONPEICICHUSI U IOHSATHSL.

JIuneiinpie onepauuu HaJ BekTopaMmu. VX cBoiicTsa.

[Ipoekuus BeKTOpa HA OCh U HA BEKTOP.

Paznoxenue BekTopa o opraM KOOPJAUHATHBIX OCEH.

. Jlnnna BekTopa. Hanpasnsironyue KOCUHYCHI.

10 JlelicTBUS HAJ BEKTOPaAMH, 3aIaHHBIMU MPOCKIHSIMHU.

11.CxkanspHoe mpou3BeIeHUE BEKTOPOB: OIpe/IeICHUE, CBOMCTBA, BHIYUCICHUE
B JICKAPTOBBIX KOOPJAMWHATAX, TPUI0KEHHUS.

12.BekTtopHOE MpoOU3BEICHHE BEKTOPOB: OMpEJeIeHNEe, CBOWCTBA, BRIUUCICHHUE
B JICKAPTOBBIX KOOPJMWHATAX, TPUIOKEHHUS.

13.CMmemaHHOe  TMPOU3BEACHUE  BEKTOPOB:  ONpPEJCIICHHE,  CBOMCTBA,
BBIYMCIICHUE B JIECKAPTOBBIX KOOPJUHATAX, IPUIIOKEHHUS.

14.TIpsimoyroJibHasi cucTeMa KOOpPJMHAT Ha IJIOCKOCTH. YpaBHEHUE JMHUU B
J€KapTOBOM CUCTEME KOOPAUHAT.

15.0cHOBHBIC TIPUIIOKEHUS METOJa KOOPJAWHAT Ha IJIOCKOCTHU: PACCTOSHHE
MEXKy JIBYMsI TOUKAMU; JICJICHUE OTPE3KA B JAHHOM OTHOILICHUHU.

16.1Tonsipuass  cuctema koopauHaT. Ee CBsA3b C JeKapTOBOW CHUCTEMOM
KOOpAWHAT. YpaBHEHUE JIUHUU B MOJAPHON CUCTEME KOOPIMHAT.

17.Tlpeo6pa3oBanue cucrteMbl KoopauHat. [lapannenbHblii TNepeHoc oceit
koopauHat. [ToBopoT ocelt KoopaAuHAT.

18.Pa3nuyHbie BUABI ypaBHEHHU I NPSIMON Ha MIIOCKOCTH.

19.Vron mMexy npsMbIMU. Y CIIOBUS NMApAJIEIbHOCTUA U MEPIIEHIUKYIISIPHOCTH
npsAMbIX. PaccTosiHUE OT TOUKHU 0 NPSIMOM.

20.Kpussie Broporo nopsiaka. OKpy>KHOCTb.

21.KpuBble BTOpOTo MopsiaKa. IIIIUIIC.

22.Kpusbie BTOporo nopsijiaka. ['unepoorna.

23.Kpusbie Broporo nopsaka. [Tapabona.

24.YpaBHEeHUSI  KPUBBIX  BTOPOrO  TMOpSiAKa C  OCAMH  CHUMMETpPHH,
napauieIbHbBIMA KOOPJIUHATHBIM OCSIM.

25.00mee ypaBHEHUE KPHBOW BTOporo mopsaka. lIpuBeneHue ypaBHEHHS K
KAHOHUYECKOMY BHIY.

26.Pa3nuunblie BUABI ypaBHEHUH TUIOCKOCTH B IPOCTPAHCTBE.

27.Yron MEXIY IJIOCKOCTSIMU. YcenoBus [IapAJUIEIIbHOCTU u
NEPICHAUKYSAPHOCTH JBYX IUIOCKOCTEW. PacctosstHue OT TOYKM [0
IIJIOCKOCTH.

28.1lpsimast muHUS B TPOCTpaHCTBE. PasnmuyHbie BUIBI ypaBHEHUU TPSIMOWA B
IIPOCTPAHCTBE.

29.YTon MexIy MpSMBIMH B TPOCTPAHCTBE. YCJIOBHS MapajuieIbHOCTH U
NEPIECHAUKYIAPHOCTH NPSMBIX. Y CJIOBUE, IPU KOTOPOM JIBE MPSIMBIC JIEkKAT
B OJJTHOM IUTOCKOCTH.

30.Yron wMexnay mnOpsMOM M IUIOCKOCTBIO. YCIIOBHS TapaUIeIbHOCTH U
MEPIEHANKYIJISIPHOCTH NPSMOU U TIOCKOCTHU. Touka nmepecedueHus: mpsMoin ¢
IJTIOCKOCTBIO. Y CJIOBUE MPUHAJICKHOCTH MPSAMOM TNIOCKOCTH.

31.TToBepxHOCTH BTOPOTO MOpsiAKa. [ [mmmHIprUYecKrne mOBEPXHOCTH.

©ooNo M
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32.1loeepxHocTu BpauieHusl. KoHnyeckue noBepxHOCTH.

33.Meron ceuenuil. KaHoHMYeCKHME YpaBHEHHS MOBEPXHOCTEH BTOPOTO
MOpAJIKA: SJUTUIICOUI, KOHYC, TUIIEPOOIOU bl U TapadoIoUIbl.

34.OneMeHTBl  TEOPUU MHOXKECTB. UHWCIOBbIE MHOXECTBa. YHUCIIOBBIC
npoMexXyTKu. OKpeCTHOCTh TOYKH.

35.®ynkuud. Ilonarue ¢ynkumu. CrnocoObl 3aganus (yHkuuu. Hexotopsie
XapakTepUCTUKH  (QYHKIUU  (4€THOCTh, HEUYETHOCTh, MOHOTOHHOCTb,
OTPaHUYEHHOCTH, IEPUOTUIHOCTB ).

36.00patHas u cnoxkHast GpyHKUUA. OCHOBHbBIE 3JE€MEHTapHble (PYHKIMH U UX
rpadukn. DnemMeHTapHas QyHKITHS.

37.YucnoBas nocienoBareabHOCTh. [Ipenen uncnoBoii nocien0BaTeabHOCTH.

38.11penen pyukiuu B Touke. OTHOCTOPOHHUE TIPEIEIIBI.

39.1lpenen pyukuuu npu x — oo. beckoneuno 6ompias GyHKUIMA.

40.beckoneyno maineie QyHkuuu. OmnpenencHue U OCHOBHBbIE TeopeMbl. CBs3b
Mexay GyHKLIHEH, ee MPeAeoM U OECKOHEYHO Malon (PyHKIHEH.

41.TeopeMbl O Tpenenax CYMMBI, pPa3HOCTH, TPOU3BEACHHH W YaCTHOM
¢yukwmii. Teopema o pesene MpoMeKyTOYHON (yHKITHH.

42.TlepBbIit 3amMedaTeIbHBIN TPEIe].

43.BTopoii 3aMedaTeNbHbIN peer.

44.CpaBHeHue OECKOHEYHO MajblX (YHKIMI. OKBUBAJICHTHbIE OECKOHEYHO
Masble QYHKIIUM U UX MPUMEHEHHUE MPU PACKPBITUHA HEOIIPEIEeIEHHOCTEH.

45.HenpepbIBHOCTH (PYHKIIUU B TOUKE, B MHTEPBAJIC U HA OTPE3KE.

46.Knaccudukalus ToueK pa3pbiBa QyHKIIUH.

47.0cHOBHBIE TEOpPEeMbl O HENpepbIBHBIX (yHKIUAX. CBoiicTBa (PYyHKIIUM,
HENPEPHIBHBIX HA OTPE3KE.

48.3amaun, TPHUBOAAIIME K TIOHATHIO TPOM3BOJHONM: 3amadya O CKOPOCTHU
MPAMOJIMHENHOTO JIBUKEHUS TOYKH; 3aJ1a4a O KacaTeJIbHON K KPUBOM.

49.0mpeneniecHue  TPOW3BOJHOM, €€  MEXaHMYEeCKUH, (GU3HMYSCKHA U
F€OMETPUUECKHUM CMBICI. Y paBHEHHUE KAaCATEIbHON U HOpMaJn K KPUBOM.

50.CBs13p MEXIYy HENPEephIBHOCTHIO M AH(dEpeHIIUPYEMOCThIO  (DYHKITHH.
Tabnuiia mporU3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX () YHKITHA.

51.TIpou3BogHasi CyMMBI, Pa3HOCTH, MPOU3BEICHUS M YAaCTHOTO (HYHKIIUM.
[TpousBoaHAas CIIOKHON U 00paTHOMN (YHKITUH.

52. ludepennmpoBanue HESBHBIX M TapaMETPUUECKH 3aJaHHBIX (YHKIIUM.
Jlorapudpmudeckoe  auddepenuupoBanue.  [Ipow3BogHbIE  BBICHIHX
NOPSAAKOB. MEeXaHM4YECKUI CMBICII POXU3BOIHON BTOPOTO MOPSIIKA.

53. Iuddepenmman dyHkimun M ero reomerpuueckuii cmbica. OCHOBHBIE
TeopeMbl 0 muddepennuanax. Tadmuma mauddepeniuanos. [Ipumenenune
muddepennrana K mpuOINKEHHBIM BBIYUCIICHUSM.

54.Teopemsl Pomist, Ko u Jlarpamka o nuddepeHmpyemMbix GyHKIHAIX.

. |0 ©
o5.1IpaBuno Jlonurtanga s packpbITUS HEOMPENeICHHOCTE! {6} {—}
o0

PackpriTne HeonpeeneHHocTel Buaa {0-oo}, {oo—oo}, {00}, {ooo}, {1"0}.

56.Bo3pactanne u yObBanue (GyHKIUNA. MakCUMyM U MUHUMYM GYHKITHAHA.
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Haubonpee u HauMeHblLIee 3HayeHue (yHKLIUN Ha OTPE3KE.
57.BBINYKIOCTh U BOTHYTOCTh rpaduka pyHkiuu. Touku neperuoda.
58.Acumnrotsl rpaduka Gpynkuuu. OOmas cxema uccieaoBaHuss QYHKIUU U

MOCTpOeHHE Tpaduka.
59.®opmyna Teinopa ajis MHOrowjeHa W JUIsl TPOU3BOJIBHON (YHKLHH.

®opmyna MaknopeHa.

7.2.5 IlpumepHbIii IepeYyeHb BONPOCOB 1JIS1 MOATOTOBKH K K3aMeHYy
2-ii cemecTp

1. Iousatue ¢pyHKIMU ABYX epeMeHHBIX. OCHOBHBIC ONpE/ICICHUS.

[TomHoe u yacTHble TpupalieHuss QYHKIIMU JBYX MEepeMeHHBbIX. YacTHbie

IPOU3BOIHBIE TIEPBOTO MOPSIKA.

YacTHble NPOU3BOAHBIC BBICIINX MOPSIKOB.

[Monueiit auddepennnan GyHKIUU ABYX MEPEMEHHBIX.

KacartenbHas miIockoCcTh 1 HOpMaJib K TOBEPXHOCTH.

OkctpemMyM (GYHKIIUU JBYX TMEepeMeHHbIX. HeoOXxoauMmble M J1OCTaTOYHBIC

yCIIOBHUS SKCTpEMyMa.

7. Haubonbiiee u HauMeHbIee 3HAYCHUsS (QYHKIUU JBYX TEPEMEHHBIX B

3aMKHYTOH 00J1acTH.

[IpousBoaHas mo HampaBjieHUo. [ pagueHT GyHKIIMU U €T0 CBOICTBA.

9. Kommnekcuble  umcna.  OcHoBHble — ompeneneHusi.  M3obOpaxenue
KOMILIEKCHBIX YHCEJI Ha INTIOCKOCTH.

10.Moaynb ¥ apryMeHT KOMIUIEKCHOTO 4uciia. DopMbl 3aMCH KOMIUIEKCHOTO
yucna. opmyna ditnepa.

11.lpobHo — panuoHansHble ¢yHKUMH. [IpeacTaBieHne HeMpaBUILHOMN
palnroHaabHON ApOOU B BHAC CYMMBI II€JION YacTH M TPABUIBLHOW JpoOH.
[IpencraBnenne MNpaBWIBHOW pallMOHAIBbHONW JpOOM B BHUAE CYMMBI
npoctermmx apodeit. MeTo 1 HeonpeaeeHHbIX K03 HUITMEHTOB.

12.TTepBooOpa3Hast GyHKIIMK ¥ HEONPEACICHHBIN HHTETpall, UX ONpeIeICHUE U
cBoiicTBa. Tabnuiia HeonpeIeIeHHBIX HHTETPAJIOB.

13.3amena mepeMEHHOW W HMHTETPUPOBAHUE IO YACTSIM B HEONPEIACICHHOM
UHTErpae.

14. uTerpupoBaHu€ BBIPAKEHUI, 3aBUCSIIIUX OT KBaJIPATHOTO TPEXUJICHA.

15.uTerpupoBaHue paiMoOHAIbHBIX ()YHKIIHA.

16.aTerpupoBaHue  HEKOTOPHIX  TPUTOHOMETPHYECKUX  BBIPAKCHHI.
VYHuBepcaibHasi TPUTOHOMETPUUECKas MOJCTAaHOBKA.

17.aTerpupoBanue HppalMOHAIBHBIX BBIpaXKeHUH. J[poOHO — mnuHEIHas
MO/ICTAaHOBKA.

18.«Hebepymuecs» UHTErpabl.

19.3amaumn, npuBOAAIIHE K TOHSATHIO OTIPEICIICHHOTO HHTETpaIa.

20.Omnpenenenre onpeeIeHHOI0 HHTEerpasa.

21.®opmyna Hetorona — Jleitbnama.

22.CroiicTBa ompeneiaeHHoro wuHTerpanga. OMNpeneNeHHbIi WHTErpal ¢
MIEPEMEHHBIM BEPXHUM IIPEAECIOM.

N

o0k ow

©
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23.UnTerpupoBaHue MO 4YacTIM M 3aMEHAa MEPEMEHHOM B ONpPENeIEHHOM
UHTErpa’e.

24.HecoOcTBEeHHBIE MHTETpaJIbl ¢ OECKOHEYHBIMU NpeenaMu (HECOOCTBEHHBIE
unterpaisl | pona). HecoOcTBeHHbIE MHTErpangbl OT PAa3pbIBHBIX (PYHKIUN
(necoOctBeHHbIe uHTErpassl Il pona).

25.Brrunciienre ionaay miocKol (GUrypsl B I€KapTOBBIX KOOPAUHATAX.

26.BrrunciieHre ionaay miockoi (GUrypsl B MOJSIPHBIX KOOPJUHATAX.

2(.Bbluucnenue JUIMHBI AYTH IUIOCKOM KPUBOM B JE€KAPTOBBIX U B MOJSPHBIX
KOOpJMHATAaXx.

28.Bbluucinenre oObema Tella IO M3BECTHBIM IUJIOIIASAM MapajuiedbHbIX
nonepeyHbix ceueHnil. O0beM Tena BpallleHHus.

29.0mnpenenieHre TBOMHOTO UHTErpajia U €ro CBONCTBA.

30.'eomeTpuyeckuii U GU3NUECKUNA CMBICI JBOMHOTO UHTETpaIa.

31.1IpaBunbHble 00JACTH HA IJIOCKOCTH. BbluKclieHHe NBOWHOIO MHTErpajia B
JIEKapTOBBIX KOOPJMHATAX.

32.3aMeHa TEepeMEHHBIX B JBOMHOM HHTerpaje. BpluucieHue ABOWHOIO
MHTETpajia B MOJSPHBIX KOOPIAUHATAX.

33.1Ipunoxenus JIBOMHBIX MHTETPaJOB: BBIUHCIICHUE o0bema
IWIMHJIPUYECKOTO TeJla U IO MIIOCKON (PUrypbl; HAX0XKICHHE MACCHI,
CTaTHYECKUX MOMEHTOB, KOOPJIMHAT IIEHTPA TSKECTH U MOMEHTOB MHEPIIUU
TOHKOU IJIACTUHKHU.

34.Omnpenenenrie U CBOWCTBAa KPUBOJIMHEHHBIX UHTErpalioB | poxa.

35.Briuncienue u NpusIoKeHUs KPUBOJIMHEHHBIX HHTErpasioB | poja.

36.Omnpenenenne U CBOWCTBAa KpUBOJIMHEHHBIX uHTErpaioB Il poxa.

37.Bprancienue KpuBoJWHEHHBIX nHTErpasioB |l poxa.

38.Dopmyna Octporpasckoro - ['puHa.

39.11punioxeHus KpUBOIMHEHHBIX HHTErpasioB |l poma.

3-if cemecTp

1. OOBIKHOBEHHBIC muddepeHmaibHbIe YpaBHEHUS. OcHoOBHbIE
OTpe/ieNIeHUs!.
2. Ilpumepsl 3ama4, npuBoaAIUX K 1 depeHIINaAIbHBIM YPaBHEHUSIM.

3. Muddepennmansupie  ypaBHEHUs TepBoro mopsaka. (OCHOBHBIC

onpenenenus.  3amada  Komm.  Teopema  cyliecTBOBaHHS U

€MHCTBEHHOCTH 3ajauu Koiu.

Huddepennmanbabie ypaBHEHUS C PA3ACISIIOIIMMUCS TIEPEMEHHBIMH.

Onnoponnbie auddepeHImaibHbie YpaBHEHUS TIEPBOTO TOPSIKA.

Jluneitasie qudepeHnmranbape ypaBHEHHS TIepBoro nopsaka. Meton .

bepnymnn.

7. Jluneiinble nuddepeHnnanbHble YpaBHEHUSI MEPBOro mopsiaka. Meton
Jlarpanka (MeToJ Bapyali IpOU3BOJILHON MTOCTOSTHHOM ).

8. Huddepennmansurie ypaBuenus . bepHymm.

9. VYpaBHeHus B MONHBIX nuddepeHIaiax.

10. Inddepennmanbabie  ypaBHEHUS BBICIIUX TOPSAKOoB. OCHOBHBIC
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onpeneneHus.  3amada  Komm.  Teopema  CymiecTBOBaHMS U
eAMHCTBEHHOCTH 3aaaun Komm.

11.YpaBHeHus: BTOpPOro MOpPSAJKA, JOMYCKAIOUIME MOHMKEHHE MOpSIKa.
Ypasuenus Buza Y' = f(X), y'=f(xy'), y"'=f(y,Y).

12.Jluneiinble  oAHOpOIHBbIE Au(depeHIranbHble YpaBHEHUS BTOPOIO
nopsaka (JIOAY 1l). Onpenenenuss ¥ OCHOBHBIC CBOMCTBa pEIICHUM
JO4YV II.

13.JIuneliHasi 3aBUCUMOCTh M HE3aBUCUMOCTh (PyHKuM. OnpeneauTenn
Bponckoro. CoiictBa onpeaenureist BpoHckoro.

14.Crpyxkrypa obero pemenus JIOAY Il

15.JI00Y Il ¢ mnoctosHHbIMU KO3(PUIMEHTaMU. XapaKTepUCTHUYECKOE
ypaBHenue. OO11ee pelieHue.

16.CrpykTypa oO11ero peneHns JVUHENHOTO HEOJHOPOJAHOTO
auddepeHInaIbHOro ypaBHeHUs Broporo nopsaka (JIHIY II).

17.Hanoxenue pemennii JTHAY 11

18.Pemenue JIHAY Il meTogom Bapuanuu mpou3BOIbHBIX TOCTOSHHbBIX.

19.Pemenue JIHAY |l ¢ noctossHHbIMU KO3 UIIMEHTAMH U CHIEHUATIBHOM
IIPABOU YaCTHIO.

20.Cuctembl auddepeHuanbHbIX ypaBHEeHUH. OCHOBHBIE OMpeeIeHUS.
WNuTerpupoBanne HOpMaJbHBIX CUCTEM.

21.2neMenThl KoMOMHaTOpUKH. [lepecTaHOBKH, COUETaHUS, pa3MEIICHHUS.

22.Ilpenmer Teopun BeposiTHOocTel. CrydaifHble COOBITHS, OCHOBHBIE
oTpeJieIeHUs.

23.Kiaccuueckoe omnpejelieHne BEPOSTHOCTH  CIyYalHOTO  COOBITHS.
CBolicTBa BEpOSATHOCTEH.

24.CtatucTUYECKOE UM TEOMETPUYECKOE  OMpEAeNICHUs BEPOSITHOCTU
CITy4aliHOTO COOBITHS.

25.Anrebpa ciayyailHeiX coObITHH. ClO)KEHHE U yMHOXKEHUE CIy4dalHBIX
cOOBITHI. 3aBUCUMBIC U HE3aBUCUMBIE COOBITHA. Y CJIOBHAS BEPOSTHOCTb.

26.TeopeMbl yMHOKEHHST BEPOSTHOCTEH.

27.TeopeMbl CIOKEHHUS BEPOSITHOCTEH. BEpOATHOCTH MOSBIEHUS XOTS OBl
OJTHOTO COOBITHS.

28.®opmyna nmoaHoi BepositHocTH. Dopmyrna baiieca.

29.Cxema bepuymnu, hopmyna bepaynnu, popmyna Ilyaccona.

30.Cxema bepnymu. JlokanbHas U MHTErpajgbHas TeopeMsl Jlamaca.

31.Cnyyaitnas BenmmunHa. OCHOBHBIC OTpEEICHUS. 3aKOH pacIpeeICHUS
JVACKPETHOMW CITy4YalHOUW BEJIMYHHBI.

32.DOyHKIUA pacTpe/ieieHs] TUCKPETHOW CIIydalHOW BEJIWYHHBI H €€
CBOMCTBA.

33.DOyHKIUS paclpeiesieHds HENPEPhIBHONW CIydallHOW BEJIMYHMHBI U €€
CBOMCTBA.

34. OyHKIHS TUIOTHOCTH BEPOSITHOCTH M €€ CBOWCTBA.

35.Marematnueckoe OXHUAAHUE JTUCKPETHON CIydalHOW  BEIIMYWHBI.
CBolicTBa MAaTEMaTHICCKOT'O OKUIaHU.

36.{ucniepcust AMCKPETHON CIydaitHOUM BenmmuuHbl. CBOWCTBA U CIIEPCHUH.
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37.Cpennee KBaapaTHYECKOE OTKIOHEHUE.

38.Marematuueckoe OXXHJIaHUE, IUCIEPCUS M CpEeJHEe KBaJpaTUUYECKOE
OTKJIOHEHUE HENPEPBIBHOM CIIYYaHOW BEIIMYUHBI.

39.buHOoMHaNIbBHOE pacTpeIeIeHUE CIYyYailHONW BETNYMHBI.

40.PaBHOMEpPHOE pacnpeie]ICHUE CIIydailHOM BEIMYUHBI.

41.TlokazaTeapHOE pacHpeiesiCHUe CIIy4YalHOW BEJTMYHUHBI.

42.HopmanbHoe pacupeiesieHue ciiy4yaiHON BEIUYHHBI.

43.1lpeqmer MaTeMaTUYECKON CTATUCTUKU. BBIOOPOUHBII METO/.

44 Bapuanuonsbiii psa. Iloauron, rucrorpamma, sMnupudeckas (QyHKIIUS
pacnpezeseHusl.

45.YucnoBble XapaKTepUCTUKHU BBIOOPKH.

46.CtaTuCTHYECKUE OIICHKM mMapaMeTpoB pacmnpeneneHus. (OCHOBHbIE
HOHSTHS.

47.ToyeuHble OLICHKU TApAMETPOB pacipeieCHus.

48.VluTtepBanbHas OIEHKAa TMapamMeTpoB pacmpenenenus. [loctpoenue
JIOBEPUTETBHBIX HHTEPBAJIOB.

7.2.6. MeToauka  BBICTABJICHHS OLICHKH NpU  TNPOBeAEeHUU
NMPOMEKYTOYHOU aTTeCTALUU

DK3aMeH U 3a4eT C OIEHKOW MPOBOAATCS MO OUJIeTaM, KaX bl U3 KOTOPBIX
COIIEPKUT 2 Bompoca U JBe 3adaud. Kaxaplii MpaBUIIBLHBIM OTBET Ha BOIPOC B
Owiere oleHuBaeTcs B 2 Oamna, 3amada oueHuBaercs B 0,5. MakcumanbHOE
KOJIMYECTBO HaOpaHHBIX 0aioB — 5.

1. Onenka «HeynoBieTBOPUTENHHO» CTABUTCS B Clly4yae, €CIU CTYIEHT
HaOpas He 6osee 2 6aIoB.

2. OueHka «YIOBJIETBOPUTEIHHO» CTAaBUTCS B ClIy4ae, €CIU CTYIEHT
HaOpau ot 2,5 10 3 Gasios.

3. Onenka «XopoIIo» CTaBUTCS B CiIydae, €clid CTyASHT HaOpas oT 3,5 1o
4,5 0annoB.

4. Onenka «OTIUYHO» CTABUTCS, €CIIM CTYJICHT HaOpay 5 6aoB.

OLEeHKHU MPOCTABISAIOTCS B COOTBETCTBUU € MMYHKTOM 7.1.2.

7.2.7 IlacnopT OLlEHOYHBIX MATEPUAJIOB

Kon
KonTponupyemsie pazensl . HaumenoBanue
Ne n/n KOHTPOJUPYEMO
(TeMbl) TUCLMITIIMHBI OLICHOYHOI'O CpE/ICTBA
KOMIETEHINH

1 BekropHnas u nuHeliHas anrebpa  |YK-1 Tect
Pemienue cranaapTHBIX
3aja4
3aueT ¢ OLEHKON

2 Ananutryeckas reoMeTpus YK-1 Tect
Pemienue cranaapTHBIX
3a1a4
3aueT C OLEHKON

3 BBenenne B mareMmarnueckuii| YK-1 Tect

aHaIn3 Pemenue cranaapTHBIX

3ajau
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3a4yeT ¢ OUEHKOU
4 Huddepennunansnoe ucuncnenue|YK-1 Tect
(GyHKIUH OTHON TIEpeMEHHOM Pemenne craHnapTHBIX
3a1a4
3a4yeT ¢ OLEHKOU
5 HuddepennnanpHoe ucuncinenue |YK-1 Tect
(GyHKINH HECKOJIBKUX Pemenne crangapTHBIX U
HEPEMEHHBIX IPUKIIATHBIX 33134
JK3aMEH
6 HurerpanbHoe ucuucnenue|YK-1 Tect
(GYHKIMI OJHOM M HECKOJIbKHX Pemenne crangapTHBIX U
MIEPEMEHHBIX MPUKIAIHBIX 3a7a4
JK3aMEH
7 OOBIKHOBEHHBIE YK-1 Tecr
T depeHnnanbHble ypaBHEHUS Pemenue crangapTHBIX U
MPUKIATHBIX 33734
JK3aMEH
8 Teopust BepositHocTell U ocHOBBI| YK-1 Tect
MaTeMaTH4eCKON CTaTUCTUKH Pemenue crangapTHRIX U
MPUKIIATHBIX 33734
JK3aMEH

7.3. MeToauyeckue MaTepuajibl, ONpeaesiloNde MNPoUeAypPbl
OLICHUBAHUSA 3HAHMI, YMEHHH, HABBIKOB M (MJIN) ONbITA AeATEIbHOCTH

TectupoBaHue oOCylIEeCTBISETCS, JHUOO TMPU MOMOIIA KOMIBIOTEPHOM
CUCTEMBI TECTUPOBAHUS, JIMOO C MCIOIH30BAHWEM BBIJAHHBIX TECT-3aJlaHUN Ha
Oymaxxnom Hocutene. Bpemsi TtectupoBanusi 30 MuH. 3aTeM OCYIIECTBIISETCS
IpPOBEpPKA TECTa 3K3aMEHATOPOM M BBICTABJISETCS OLEHKA COIVIACHO METOAUKH
BBICTABJICHUSI OLICHKHU MPU MPOBEJCHUH POMEKYTOUHOU aTTeCTAIUU.

Pemenue craHgapTHBIX 3a7a4 OCYIIECTBISETCS, JUOO TMPU TMOMOIIU
KOMITBIOTEPHON CHUCTEMBbI TECTHPOBaHHUA, JHOO C HCIIOJIB30BAHUEM BBIJAHHBIX
3ajay Ha OyMaxxHoM HocuTene. Bpems pemenus 3amady 30 wmuH. 3aTtem
OCYLIECTBIISIETCS. MPOBEPKA PEIICHHsS 3aJa4 3K3aMEHATOPOM M BBICTABISETCS
OLICHKA, COIJJaCHO METOAMKH BBICTABICHUS OLEHKM TMpU  [POBEACHUHU
MPOMEKYTOYHOU aTTECTALINH.

Pemenue mnpuknagHBIX 3amad  OCYIIECTBISETCSA, JTUOO TPU TOMOIIH
KOMITBIOTEPHON CHCTEMBI TECTHUPOBAaHHS, JHMOO C HCIOJB30BAHUEM BBIIAHHBIX
3aady Ha OyMaxkHOM Hocutene. Bpems pemenus 3agau 30 MuH. 3atem
OCYLIECTBIISIETCS. TMPOBEPKA PEILICHHS 3aJa4 3K3aMEHATOPOM M BBICTABISETCS
OLICHKA, COIJJaCHO METOJUMKH BBICTABJICHUSA OLIEHKA TMpPU MPOBEICHUU
MPOMEXKYTOUYHOU aTTECTALINH.

8 YYUEBHO METOANYECKOE U UTHO®POPMALIUOHHOE
OBECIHHEYEHUE IUCIHUIIJINHBI)
8.1 IlepeyeHb yuyeOHOUH JHMTEPATypbl, HeOOXOAUMOW JISI OCBOEHHUSA
AUCUMILTHHBI
1. bexnemumer J[.B. Kypc aHaIMTHYECKOW TE€OMETPUH U JIMHEUHOUN
anreOpbl [DnekTpoHHBIN pecypc]: yueOnuk/ bexnemuiieB J[.B.— 3nekTpoH.
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TekcToBble JaHHble.— M.: DUZMATIIUT, 2007.— 312 c.— Pexum nocryma:
http://www.iprbookshop.ru/12873 .— DBC «IPRbooks», mo maposro
2. I'ycak A.A. Martemarndeckuii aHanu3 U au¢depeHaibHOe YpaBHEHHE.
[Ipumepsr u 3agaum [DIEKTPOHHBIA pecypc]: ydueOHoe mocobue/ 'ycak A.A.—

OneKkTpoH. TekcToBble aaHHbie.— MuHck: TerpaCuctemc, 2011.— 415 c.—
Pexxum nocryma: http://www.iprbookshop.ru/28122 .— 5BC «IPRbooks», mo
NapoJto

3. bouapoB ILII. Teopuss BeposiTHOcTel. MaremaTtnyeckas CTaTUCTHUKA
[Onextponnsiii pecypc]/ bouapos ILII., ITeunnkun A.B.— DHEKTpOH. TEKCTOBBIC
nanaeie.— M.: OUIMATIIUT, 2005.— 296 c.— Pexum pgocryna:
http://www.iprbookshop.ru/25717 .— 3BC «IPRbooksy, o mapoJito

4. bepman I'.H. COopHuk 3aiau o Kypcy matemaruyeckoro ananusa / I'.H.
bepman. — CII6. : IIpodeccus, 2005 r. — 432 c. (bubnuorexka BI'TY — 376 5k3.)

5. TlopsitnoB B.B. Jluddepenuuanbieie ypaBHeHUs. Psabl: ydeOHOe
nocobue /B.B. I'opsitnos, T.I'. Cearckas, JI.B. Akuypuna, B.A. IlomnoBa; nox pen.
npod. C.M. AneiinukoBa; BopoHex. roc. apX.-cTpouT. YH-T. — Boponex, 2007. —
136 c.

6. Janko I1. E. Beiciiasg maTemaTuka B yrpakHeHUsIX U 3a7a4ax: B 2 4. Y. 1.
[ TI. E. Jlanko, A. I'. TTonos, T. 5. KoxeBuukoBa.— M.: M3marensckuii 10M
«OHUKC 21 Bex»: Mup u O6pazoBanue, 2008. — 368 c. (bubnumorexka BI'TY —
496 5K3.)

7. lanko I1. E. Beiciias MmaTeMaTuka B yIpaKHEHUIX U 3aa4dax: B 2 4. Y. 2.
[ TI. E. Jlanko, A. I'. TTonos, T. 5. KoxeBuukoBa.— M.: M3marenbsckuii 10M
«OHHUKC 21 Bex»: Mup u O6pazoBanue, 2008. — 448 c. (bubnaumorexka BI'TY —
195 »k3.)

8. JlementheBa A.M. MHHTerpampHOoe wucCUHCIeHHE QYHKIHH OIHOH U
HECKOJIbKUX TIEpeMEHHBIX: ydeOHoe mocooue / A.M. J[lementheBa, C.B.
Aptoiienko, B.A. IlonmoBa; BopoHexk. roc. apXurT.-CTPOUT. YH-T. - BOpOHEX,
2010. - 163 c. (bubnuorexa BI'TY — Dnektponusie pecypcnl: JJementoeBa A.M.
HNurterpanpHoe ucuucienue GyHKIUNA OHON U HECKOJIBKUX IMMEPEMEHHBIX )

9. anumoB, A. M. Marematuka : YueOHoe mocooue / JlanuimoB A. M. -
Ilenza : IleH3eHCKHM TOCYNApCTBEHHBIM YHHBEPCUTET AapPXUTEKTYpPhl U
ctpoutenncTBa, ObC ACB, 2012. - 204 c. - ISBN 978-5-9282-0797-7.

URL: http://www.iprbookshop.ru/23097

10. HekpacoBa, Hatanus HukomaeBna. MatemaTtuka: BBOAHBIN Kypc [TekcT]
: yueOHO€e ocoOue 1Ji1 HHOCTPAHHBIX TPAXK/JIaH - CIylIaTeaeil MoArOTOBUTEIbHOIO
otnenenus / ®I'bOY BO "Boponex. roc. TexH. yH-T". - Boponex : BopoHexckuit
roCyJapCTBeHHbIM TexHuueckuii yHuBepcurer, 2017 (Boponex : VYwyacTok
oneparuBHOM mnonurpadun uza-sa BI'TY, 2017). - 99 c. - bubnuorp.: c. 99 (12
Ha3B.). - ISBN 978-5-7731-0539-8 : 22-82.

I1. Hudbdepenuuansioe  ucuucieHue  aiasig  (QYHKIMM  OJHOM
nepeMenHoi [Tekct] : yuebnoe nocodue / ®I'bOY BO "Boponex. roc. TexH. yH-
T". - Boponex : BopoHexckuil rocylapCTBEHHBIN TEXHUYECKUM YHUBEPCHUTET,

2018. - 100 c. : nn. - bubmumorp.: ¢. 97-98 (15 nas3s.). - ISBN 978-5-7731-0613-5 :
26-50.
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http://www.iprbookshop.ru/12873
http://www.iprbookshop.ru/28122
http://www.iprbookshop.ru/25717
http://www.iprbookshop.ru/23097

12. bapcykoB, Anapeit HWBanoBuu. [luddepeHunanbHoe ucUYUCICHHUE
dbyHKIMH, 3aaHHbIX aHanUTH4YecKu (siBHO) [Tekct] : yue6Hoe mocodue / DI'BOY
BO "Boponex. roc. TexH. yH-T". - BopoHex : BOpoHEXCKuil rocyqapCTBEHHbIN
TeXHUYECKUM yHuBepcuteT, 2018. - 96 c. - bubnuorp.: c. 95. - ISBN 978-5-7731-
0728-6 : 350 k3.

13. BeperennukoB, B. H. Beicmasg marematuka. MaremaTH4ecKnid aHaJIn3
GyHKUIMH OHOM nepeMeHHoM : yueOHoe nocodue / Beperennukos B. H. - Cankr-
IlerepOypr : Poccuiickuifi  TOCYJAapCTBEHHBIH  THUAPOMETEOPOJIOTHUYECKUIN
yuuBepcutet, 2013. - 254 ¢. URL: http://www.iprbookshop.ru/17901

14. TeBopksiH, D. A. Maremartuka. MatemaTuueckuii aHaius : YdeOHOe
nocobue / I'eBopksan D. A. - Mocksa : EBpa3zuiickuil oTKpbIThIA HHCTUTYT, 2010. -
344 c. - ISBN 978-5-374-00369-7.

URL: http://www.iprbookshop.ru/10715

15. Tlonpkuna, E. A. COopHUK 3ajaHuii 1O BBICHIEH MaTEeMaTUKE C
oOpa3naMu penieHni (MaTeMaTuueckKuii anaus) : Y4eOHO-MeTOJuYecKoe mocooue
/ Tlonskuna E. A. - Mocksa : I[Ipomereit, 2013. - 200 c. - ISBN 978-5-7042-2490-
7. URL: http://www.iprbookshop.ru/24022

16. JIungenko, O. II. Marematuka : YueOHoe nocooue / Juaenko O. II. -

Omck : OMckuit rocyJapcTBEHHBIM MHCTUTYT cepBuca, 2013. - 160 c. - ISBN 978-
5-93252-280-6.URL: http://www.iprbookshop.ru/18256

8.2 Ilepeyenbr HHGPOPMAUMOHHBIX TEXHOJOIHH, MCIOJb3yeMbIX NPH
OCYHIIeCTBJICHHUH 00pa30BaTeJIbHOIO MpoLecca MO0 JWCHUIIMHE, BKJIKYAs
nepeyeHb  JHLOEH3MOHHOr0  NPOrPaMMHOr0  olecneyeHHsl, PecypcoB
HH(OPMANUOHHO-TEJICKOMMYHUKALMOHHOU ceTu «HTepHeT», COBpEeMEHHBbIX
Nnpo¢ecCHOHAIBbHBIX 023 JAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:
1. KoHCynbTHpOBaHUE TTOCPEACTBOM JICKTPOHHBIA MOYTHI.
2. Ucnionb3oBaHKe Mpe3eHTALMM PU MPOBEICHNUHN JICKITMOHHBIX 3aHSITHH.
3. Jlns paboThI B ceTH PEKOMEHIYETCS UCIIOIh30BaTh CANUTHI:
— http://encycl.yandex.ru (QHIMKIONEINN U CIOBAPH).
— http://www.intuit.ru/department/mathematics/intmath/ (Bomgubiii Kypc
B BBICIIIYIO MaTeMaTUKy. PaccMaTpuBaroTCsi OCHOBBI BBICIIEH MAaTEMaTUKHU
TS «HEMaTEeMaTUYECKUX)» CIICLIUAJIBHOCTEM. N3noxenue
CONPOBOXKIAETCS OOJIBIIUM KOJIMYECTBOM CIHELUAIBbHO MOJ00paHHBIX
IPUMEPOB, TOSICHSIONIUX CYTh UCCIEAYEMbIX MOHITHIA U (PAKTOB).

— http://mathelp.spb.ru (Jlekiuu, yweOnuku on-line, web-cepBuchl MmO
BBICIIEH MaTeMaTHKE B MOMOIIb CTYJICHTaM ).

— http://mathem.by.ru (CnpaBounasi wHpOpManus MO MaTeMaTHYCCKHM

JTUCITUTIIINHAM).

— http://teorver-online.narod.ru/teorver73.htmi (ManwuTa A. [1. Teopus
BEPOSITHOCTEN U MaTeMaTUYECKasi CTaTUCTUKA. UHTepHEeT-yUeOHUK).
http://egworld.ipmnet.ru/ru/library/mathematics.htm. (Kuuru B

dopmatax PDF u DjVu).
Jlnst pa®oThl C SJIEKTPOHHBIMU Y4YeOHMKaMH TpeOyeTcsi HaJuyue TaKhX
nporpaMMHBIX cpencts, kak Adobe Reader u DjVVuBrowserPlugin mst Windows.
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9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJNUMASA IS
OCYHWECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA
JUist mpoBeAeHUs JIEKIIMOHHBIX 3aHATHH O JUCUUIUIMHE HEOOXOIUMBI
ayIMTOPUH, OCHALIEHHBIE MPE3EHTAIIMOHHBIM 00opynoBaHueM (kommbiotep ¢ OC
Windows u mporpammoii Adobe Reader, MynbTUMeTUITHBII IPOSKTOP U SKpaH).
Ayn. 5, 18. Komnberorepssie knaccel 6, 7.

10. METOIANYECKHUE YKA3ZAHUA JJISI OBYUAIOHIUXCA 11O
OCBOEHMIO JNCHUIIJIMHBI (MOAY JISA)

[To puciumiuHe «MaremaTtvka)»  4YUTAIOTCSA  JIGKIIMH, MPOBOJSTCS
MPAKTUYECKUE 3aHATHSL.

OCHOBOl M3y4EHMS JAUCUMIUIMHBI SIBISIIOTCS  JICKIMM, Ha KOTOPBIX
U3JIaraloTcs HauboJiee CyIIECTBEHHBIC U TPYAHBIE BOMPOCHI, a TAKXKE BOMPOCHI, HE
HaIIe/IITNEe OTPAKCHHS B YUeOHOM TUTEpaType.

[IpakTryeckue 3aHATHS HAIMpaBJIE€HbBl HAa MPUOOPETCHHE MPAKTUUECKHUX
HABBIKOB PEIICHUS MAaTEMaTUYECKUX 3a/1a4.

Bun yue6nbIx
o JesaTenbHOCTh CTyIEHTa
3aHATHH
Jlexmsa Hanucanne KOHCHEKTa JEKIMH: KpaTKO, CXEMaTU4YHO, IMOCIEI0BATEIBHO

(bUKCUpPOBaATH OCHOBHBIC TOJIOKEHUS, BBIBOBI, (DOPMYIUPOBKU, 000OIICHHUS;
MoMeyaTh BaKHbIE MBICIIH, BBIJCIATH KIIOUEBbIE CIOBA, TepMUHBL. [IpoBepka
TEPMHUHOB, TOHATUI C TTOMOIIBIO SHIUKIONEANHN, CIOBApE, CIIPABOYHUKOB C
BBIMTMCHIBAHUEM TOJIKOBAaHUH B TeTpajb. O003HAUEHHE BOMPOCOB, TEPMUHOB,
Marepuanga, KOTOpble  BBI3BIBAIOT  TPYJHOCTH, TIOMCK OTBETOB B
pexoMeHayemMoit nuteparype. Eciu camocTosTeNnbHO He yaaeTcs: pa3oopaThbest
B MaTepuaine, HeoOxoaumo copMyIHMpoBaTh BONPOC U 3a1aTh
IpernoaBaTelio Ha JIGKIIMH WM Ha MPAKTUYECKOM 3aHSATHH.

[Ipaktnueckoe |KoHcnekTupoBaHHe pPEKOMEHIYyEeMbIX HCTOYHUKOB. PaboTa ¢ KOHCHEKTOM

3aHsTHE JeKIUH, TOJArOTOBKAa OTBETOB K KOHTPOJBHBIM BOMNpPOCaM, MPOCMOTP
pexomeHayemoi nurepatypsl. [IpocnymuBanue ayano- ¥ BHUICO3AIMCEH IO
3aJlaHHOM TeMe, BBINOJHEHUE pPacueTHO-TpadUYecKUuX 3aJaHui, pelleHue
3aJ/1a4 10 AJITOPUTMY.

CamocrostensHa |CaMocTOsTeIbHAS pa60Ta CTYACHTOB CHOCO6CTByeT FJ'IY6OKOMy YCBOCHHU
A pa60Ta y‘I66HOl"O MaTcpurajia u Pa3BHUTHIO HaBBIKOB CaMOO6paSOBaHI/I${.

CamocrosTensHas pa60Ta npeamnojaracT CJaeaAyromue CoOCTaBJIAOIINEC:

- pa60Ta C TCKCTaMMu: y‘{e6HI/IKaMI/I, CIIpaBOYHUKAMMU, JIOTIOJIHUTEIBHOM

HHTepaTypOﬁ, a TaKKEC npopa60TKa KOHCIICKTOB HeKHHﬁ;

- BBIIIOJIHEHHE JIOMAIITHUX 3aJJaHUM U pacyceToB;

- pa60Ta Hald TCMaMU IJId CaMOCTOSATCIIBHOT'O U3YUCHUS ]

- y4aCTHucC B pa60Te CTYACHUCCKNX HAYYHBIX KOH(i)GpCHLIHfI, OJIMMIIHN AN,

- IOJATOTOBKA K HpOMC)KyTO‘-IHOfI aTTeCTalu.

IloaroroBka k |I'OTOBUTBCS K HpOMe)KYTOQHOIZ arrectaun CJIeayer CUCTECMATHYCCKU, B
HpOMe)KYTOqHOﬁ TCUYCHUC BCCIO CEMECTpaA. HMHTeHCcuBHAs IOATOTOBKA JOJDKHA HAyaThbCs HE

aTTeCTalilnn no3JHEC, 4YCM 3a MCCAIL-IIOJITOpa OO0 HpOMeX(YTOqHOﬁ aTTeCTaluu. I[aHHBIC
Tpu JHA TepeH 3auCTOM C OIIGHKOM H DK3aMEHOM B(I)(I)CKTI/IBHCC BCETO
HCII0JIb30BATH JISA TIOBTOPCHUA U CUCTCMATU3allU MaTCpHUaJIa.
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JIUCT PETUCTPAIIN N3MEHEHU

Ilognuce
No Harta 3aBEyIOLLETO
/' IlepeyeHb BHOCUMBIX U3BMEHEHUI | BHECEHUS kadenpoi,
= A3MEHEHUN OTBETCTBEHHOH 3a
peanuzaruto OITOIT
AxTtyanusupoBaH paszen 8.2 B
YacTH COCTaBa HCIOJIE3yEMOIO
JUIIEH3UOHHOTO  TMPOrPaMMHOTO ‘
1 obecrieueHus, coBpemeHHBIX | 31.08.2019
nmpodeccuoHaNbHBIX 0a3 NaHHBIX U
CIIPaBOYHBIX  MHGOPMAIIMOHHBIX
CHUCTEM
AxTyanusupoBaH pazznen 8.2 B
YaCTH COCTaBa HCIOJIB3yEMOIO
JULIEH3UOHHOTO  NPOrPaMMHOIO
2 obecrieuenus, coBpeMeHHbIX | 31.08.2020
npodeccuoHaNbHBIX 0a3 NaHHBIX U
CIpPaBOYHBIX  HMH(DOPMALMOHHBIX
cHCTEM
AKTyanu3upoBaH paszgen 8.2 B
YacTH COCTaBa HCIOJIB3yeMOro
JUIEH3UOHHOTO  IIPOrpaMMHOIO
3 obecrieueHus, coBpeMeHHbIX | 31.08.2021 =

npodeccuoHalbHBIX 0a3 TaHHBIX U
CIPaBOYHBIX  HWH()OPMALMOHHBIX
CHUCTEM
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