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1. lesin 1 32124 OCBOEHMSI AUCUUIJIMHBI (MOLYJIs1)
HGHBIO OCBOCHUA NUCHUIIJIMHBI ABJISACTCA OGGCHG‘IGHI/IC 06yqa}oumxc;1 MAaTEMATUYCCKUMU 3HAHUAMU U
YMCHUSIMU, HCOGXOIII/IMBIMI/I JJId pCHICHUA OCHOBHBIX 3a1a4 HpO(l)eCCI/IOHaHBHOI\/'I ACATCIIBHOCTH.

3aﬂa‘laMI/I OCBOCHU AUCHUIIINHBI ABJIAIOTCS:

- O3BHAKOMHUTDH CTYACHTOB C OCHOBHBIMHU INOHATHUAMU U MECTOJaMU COBpeMCHHOﬁ MAaTCMAaTUKH,
HCO6XO,Z[I/IMI)IMI/I AJIA pEIICHUA TCOPETUUCCKUX U IMPAKTUYCCKUX 3aJa4 HHXKXCHCPHOI'O ACTIa;

- IPUBUTH CTYACHTaM YMCHHUEC U3YUaTh JUTECPATYPY IO MATCMATHUKE U €€ ITPUITTOXKCHUSAM;

- Pa3BUTH JJOTUYCCKOC MBIIIJICHUEC Y CTYACHTOB 1 IIOBBICUTH UX O6H.[CK}7J'IBTypHBII71 YPOBECHB,

- Bpra60TaTb Y CTYACHTOB HAaBBIKHW HMCITIOJIB30BAHUA TEXHUYCCKUX CPCACTB COBpeMeHHOﬁ MaTCMAaTHKU.

2. [lepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHsI 10 AU CHHUILINHE (MOAYJII0), COOTHECEHHbIX €
HHIMKATOPAMH J0CTUKEHHs] KOMIIeTeHIIU

KOI[ 1 HAUMCHOBAHHC
KOMIICTCHIIMU

KOI[ N HAUMCHOBAHHEC
HHIUKaTOpa JOCTHXKCHUA
KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHUs O
JTUCIUILINHE, 00eCeunBalolIne JOCTIKEHNE
IUTaHUPYeMBIX pe3ynbTaToB ocBoeHust OITOI]

OIIK-1 CnocobeH pemiaTh

3a/1a49u MpoQecCHOHATBHON

JICATEIILHOCTH HA OCHOBE
UCIIOJIb30BaHUS
TCOPCTUUCCKHUX U
IMPAKTUYCCKUX OCHOB
€CTCCTBCHHbBIX U
TCXHUYCCKHX HAYK, a
TaKXX€ MAaTECMAaTHUYCECKOT'O
armnapara

OIIK-1.6 Pemiaer un:xeHepHbIe
3aJ]a4 C IOMOILIBIO
MaTEeMaTHYECKOro anmnapara
BEKTOPHOH aJIreOphl,
AQHAJIMTUYECKON r€OMETPUH

3HAET

CKaJISIPHOE, BEKTOPDHOE W  CMEUIAaHHOE
MPOU3BEJCHUSI BEKTOPOB M HMX IMPHUIIOKEHUS B
reoMeTpud M (Pu3uKe; MpsMbIE, TIJIOCKOCTH,
KpUBBIC JIMHUH, MMOBEPXHOCTU M CIIOCOOBI MX

3aJaHus, KOOPIMHATHBIN METOJ B
AHAIIMTUYECKOMN r€OMETpUH, THUIIBI
MOBEPXHOCTEH  2-T0  MOpsAIKA, KOTOpBIE
HCIIOJIB3YIOTCSI B CTPOUTEINILCTBE.

yMeer

ONMCHIBaTh  I'€OMETPUYECKUE OOBEKTHl €
ITOMOIIBIO MaTeMaTHYECKOTO anmapara
BEKTOPHOH  aireOppl W  AHAIUTUYECKOU

reOMEeTpPUH, UCTIONb3Ys KOOPAUHATHBIN METO/.
BJajieeT
MMeEET HaBbIKU (HaYaJIbHOTO YPOBHSI) OMMCAHUS

r€OMETPHUECKUX OOBEKTOB C  IOMOUIBIO
MaTeMaTHYeCKOTO0  ammapara  BEKTOPHOM
anmreOpbl W AHAIWTUYECKOM  T€OMETPHH,
UCMOJIb3Ysl KOOPAMHATHBINA METO/I.

OIIK-1 CnocoGen pemats | OIIK-1.7 Pemtaer ypaBHeHUs, |3HaeT

3aa4u Npo(ecCHOHANbHOM | OMUCHIBAIOLINE OCHOBHBIE MeToAbl  pemeHus U depeHIrnaTbHbIX

ACATCIIBHOCTH HA OCHOBEC
HCIIOJIB30BaHUA
TCOPCTUUCCKUX U
MMPAKTUYCCKUX OCHOB
C€CCTCCTBCHHBIX U
TCXHUYCCKHUX HAYK, a
TAaKXXC MaTCMAaTHYCCKOI'O
arrapara

buznyecKue mpoIeccol, ¢
MIPUMEHEHUEM METO/I0B
JTUHEHHOHN anreOpsl 1
MaTeMaTUYECKOr0 aHajlu3a

ypaBHeHPIfI C pasacisirommuMu NIEpeMEHHBIMU,

OJTHOPOJHBIX W  JHMHEHHBIX  OJHOPOJHBIX
YpaBHEHHH, METOABl pEIIeHUs JUHEWHBIX
HEOJIHOPOJHBIX mddepeHrnanbHbIX
ypaBHEHHMH (METOJ BapualM IMPOU3BOJIEHBIX
MOCTOSIHHBIX, METO HEOoIpeIesIeHHBIX
KO3 PHUIHEHTOB)

ymeeT

pemarb 3aauu ¢du3nveckoro "

reOMETPHUECKOT0 XapakTepa, MPUBOJALINE K
TudhepeHIaIbHBIM YPaBHEHUSM.




OIIK-1 Cnocoben pemath
3aauu mpodeccuoHaTbHON
NeSITeTIbHOCTH HAa OCHOBE
UCTIOJTb30BaHUS
TEOPETUYCCKHUX H
NPaKTUYECKUX OCHOB
€CTECTBEHHBIX U
TEXHUYECKUX HayK, a
TaKKe MaTeMaTHYECKOTO
amrmapara

OIIK-1.8 O6pabaTsiBaeT
pacyeTHbIC U
AKCIEPUMEHTAJIbHBIC TAaHHBIC
BEPOSITHOCTHO-
CTaTUCTHYECKUMH METOJIAMH

3HaeT
3Haer OCHOBHBIC 3aKOHOMEPHOCTHU n
COOTHOIICHUA, IMPUHIUIIBI TECOpHUU

BEPOATHOCTEN U MAaTeMaTUYECKOW CTaTHUCTUKH,
OCHOBHBIE TEOPEMBI TEOPHH BEPOSTHOCTEH
3HaeT 3aKOHBI pacHlpeeCHUs] TUCKPETHBIX U
HETIPEPHIBHBIX CIyYalWHBIX BEJIMYHMH, 3aKOH
OOJIBIITUX YKCEII ¥ €r0 TPUMEHEHHUE

3HaeT HEHTPATbHYIO MPEACIbHYI0 TEOpeMYy U

€e IPUMEHEHHE, BEPOATHOCTHBIE METOJIbI
pacuera HaJIe)KHOCTH

ymeer

Nmeer  HaBblkM  (HAYaJIbHOIO  YPOBHS)

BEPOSITHOCTHOIO M CTAaTUCTUYECKOI'O aHaIU3a
pacyeTHBIX M DSKCIEPUMEHTAIBHBIX JAHHBIX,
NOJYYCHHBIX W3  OOLICHMHXKEHEPHBIX |
CHENHATBbHBIX JUCHUIUIMH MPOQeCcCHOHATHHOM

HaIpPaBJIEHHOCTH
BJajieeT

Nmeer  HaBblkM  (HAYaJIbHOIO  YPOBHS)
NEPBUYHOM  CTAaTHCTUYECKOH  00paboTKH
AKCIIEPUMEHTAJIbHBIX JAaHHBIX, COCTaBJICHUS

BAPUALIMOHHOIO PsAJla, TPYNIMUPOBKU JIAHHBIX,
HaxOXJICHNUs  YHUCIOBBIX  XapaKTEPUCTUK,
IIOCTPOEHHUS TUCTOTPaMMBl, aHanu3a
IIOJIYYEHHBIX PE3yIbTaTOB

YK-2 Cnocoben
OIpPENENATh KPYyT 3a/1a4 B
paMKax MOCTaBJICHHOMN
LIEJIU U BbIOUpaTh
ONTUMAJIbHBIE CIIOCOOBI UX
peueHus, UCXOIs U3
JIEHCTBYIOINX IIPABOBBIX
HOPM, UMEIOIIMNXCS
PECYPCOB 1 OrpaHUYEHUI

VYK-2.1 Onpenensier nepeueHb
3a7a4 VI JOCTHKEHUS
IIOCTaBJICHHOH 1I€JIN

3HaeET
- OCHOBHBIC pa3aciibl BBICIIICH MaTeMaTHUKHU JJIsA
peliCHUs MMOCTABJICHHBIX 3a1a4;

ymeer
- (popMaIN30BaTh IOCTABICHHYIO 33/]a4y;
- TPUMEHSATh OCHOBHBIE MaTEMaTHYECKHE

MCTO/IbI B pCHICHUU IMOCTABJICHHBIX 3a1a4.
BJajaeeT

MAaTE€MAaTUYCCKHUM alIiapaTtoM, I103BOJIAIOIIHUM
PEHINUTL MOCTABJICHHBIC 3a1a41

YK-2 Cnocoben
ONpeAeNATh KPYT 33/1a4 B
paMKax MOCTaBJICHHOMN
LIeJIU U BbIOUpaTh
ONTUMAJIBHBIE CTIOCOOBI UX
pELIECHUS, UCXOAS U3
JIEUCTBYIOIINUX MPABOBBIX
HOPM, UMEIOIIUXCS
pPECYpPCOB U OTPaHUYECHUI

VYK-2.3 Ilpennaraer cnocod u
CPEACTBO PEUICHHUS 33/1a4n
npodecCuOHATIbHON
JIESITEIBHOCTH C YYETOM
PECYPCOB 1 OrpaHUYEHU

3HaeT
-MaTeMaTU4YECKUH arapar, IPUMEHIEMBbIN IS
pelIeHnsT  OCHOBHBIX  NPOQECCHOHATbHBIX
3a1ad4;
ymeer

- BBIOMpATh CIOCOO pElIeHUS MOCTaBIECHHOU
3aJjauy ¢ y4€TOM PECYPCOB U OTPaHUUYCHUH;
BJajieeT

- MAaTeMaTU4YECKUMH METOJaMHU  PEIEHUs
MOCTaBJIEHHBIX 3a7a4.




YK-2 Cnocoben VYK-2.4 CocraBmsier
OTIPEeNeNATh KPYT 3374 B | TOCIIEIOBATEIHLHOCTD
paMKax MMOoCTaBJIECHHOMN (ayIropuT™) pelIeHHs 339K
1€ ¥ BEIOUpATh
ONITUMAITLHBIE CIIOCOOBI X
pEILICHHS, UCXOJIS U3
JCHCTBYIOIIUX MPABOBBIX
HOPM, UMEIOIIUXCSI
pPECYpCOB U OTpaHUYCHUI

3HAEeT

- QJITOPUTMBI OCHOBHBIX METOJIOB PEIICHHS
MOCTABJIEHHBIX MATEMAaTHYECKHUX 3a1aY;

yMmeeTr

- MPUMEHSTH AJITOPUTMBI OCHOBHBIX METOIOB
pelieHusT  MOCTaBJICHHBIX  MaTEeMaTHYECKHUX
3aja4;

BJIAJIEeET

- aJIropuTMaMHu pelIeHUsS TOCTABJICHHBIX
MaTeMaTUUYCCKHX 3a]1a4.

3. Yka3aHue MecTa JUCHUILIMHBI (MOYJIs1) B CTPYKTYype 00pa30BaTeILHON MPOrpaMMbl
Jannas qucuuruinHa (Moayiib) BkitodeHa B biok «/Iucuumnunsl, monynu» b1.0.09 ocHoBHOIM
npodeccuonansHoM 006pa3zoBaTenbHOM mporpammbl 08.03.01 CTpouTenbCTBO U OTHOCHTCS K 00sI3aTEILHOM

Y4acTu y4eOHOro IUIaHa.

TpebGoBanus K IpegBapUTEIbHON MOATOTOBKE 00YJarOLIerocsi: 00y4aroUMUCS JOKHA ObITh OCBOEHA
porpaMMa MaTeMaTHKH B COOTBETCTBUU ¢ DenepajabHBIM rocy1apcTBEHHBIM 00pa30BaTEeIbHBIM CTaHIAPTOM

cpenHero (MoJaHOro) o01ero oopa3oBaHus.

No

i [Tocnenyromue TUCHUITITNHBL

KOI[ W HAMMCHOBAHUC MHHUKATOpAa
JOCTHIXXCHU KOMIICTCHIIMHN

1 |Merposnorus, craHAapTU3aNUs U cepTUdUKAITUSL

OIIK-7.1, OIIK-7.2, OIIK-7.3, OIIK
-7.4, OIIK-7.5, OIIK-7.6, OIIK-7.7

4. O0beM TUCHHUILUIHHBI (MOYJISA) B 3a4€THBIX ¢IUHULAX € YKA3aHUEM KOJIMYECTBA aKaJeMHUYeCKHX
4acoB, BbIJeJEHHbIX HA KOHTAKTHYI0 padoTy 00y4aloimuXxcs ¢ npemnojgaBaresieM (o BUAaM y4eOHbIX

3aHATHI) U HA CAMOCTOSATEJbHYI0 padoTy 00y4Yaromuxcst

Cemectp
W3 Hux "acel Ha
Bun yuebHO paboThl Beero MIPAKTHYECKYIO
Hacos TMOATOTOBKY 1 2 3

KonTakTHas padora 192 64 64 64
Jlexumonnsie 3ausatus (JIek) 80 0 32 16 32
[Ipaktuueckue 3ausatus (Ilp) 112 0 32 48 32
Hnast KOHTaKTHasi pa60oTa, B TOM YHCJIE: 2,9 1,05 0,8 1,05
KOHCYJIBTAIIUU TI0 KYPCOBOU paboTe (TPOEKTy),
KOHTpOJIbHBIM pabotam (PI'P) 1.2 0.4 0.4 0.4
KOHTaKTHas paboTa Ha aTTecTaluio (caada 3a4era,
3ayeTa C OLICHKOM; 3alllUTa KypCOBOM pa0doThI 1,2 0,4 0,4 0,4
(npoekTa); cnaua KOHTPOJIbHBIX padot (PI'P))
KOHTaKTHasi paboTa Ha aTTECTAIMIO B CECCUIO
(KoHCYIbTaNUA TIepeT SK3aMEHOM H cl1adua 0.5 0.25 0.25
Yacebl HA KOHTPOJIb 57,5 26,75 4 26,75
CamocTositesibHast pabora (CP) 143,6 52,2 39,2 52,2
O0uas TPy10eMKOCTh JUCHUIIITUHBI (MOYJIs1)

qacel:| 396 144 108 144

3a4eTHbIE eMUHUILI: 11 4 3 4

5. Conep:kanue TUCHUILUINHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE 110 pa3jesaM (TeMaM) ¢ yKa3aHHeM
OTBE/ICHHOT0 HA HUX KOJIMYEeCTBA AKA/JIeMHYECKHUX YACOB M BUAOB YUCOHbIX 3aHATHH

5.1. TemaTrueckuii MiaH JUCHUILIMHBI (MOJTYJIS)




Konrakrthas pabora (1o yueOHbIM

3aHATHUSM), Yac.

o Kon
§ JEKIUU I13 JIP Bceero, | T/MKaTopa
Ne Pasgensl qUCUUIUTHHEI g CP JIOCTUKEHUS
8 W3 HUX W3 HUX N3 HUX Hac. KOMHeTeHH
Ha Ha Ha nn
peero | "PAKTH | poepg [ MPAKTHC [ poepg [ MPAKTHS
YECKYIO YECKYIO YECKYIO
noaro- moaro- noAro-
TOBKY TOBKY TOBKY
1. |1 pa3nen. JIunelinas u
BEKTOpHasl anreodpa.
VK-2.1,
1.1. (JIuneitnas anre6pa. 1 6 4 8 18 VYK-2.3,
VK-2.4
YK-2.1,
1.2. | BexropHas anrebpa. 1] 2 4 4 10 YK-2.3,
YK-2.4
2. |2 pa3nen. AHanuTHYECKas
TeOMETPHSL.
AHanuThuyeckas reoMeTpust Ha yK-21,
2.1, P 1 4 6 | 10 | VK23
TUTOCKOCTH. VK24
AnanuTnyeckas reoMeTpus B yR-23,
2.2. P 1| 4 2 4 | 10 | VK-24,
IPOCTPAHCTBE. VK-2 1
3. |3 pa3zgen. Beenenue B aHanus.
YK-2.1,
3.1. | ®dynkuuu oxHOM epemennoit. | 1 [ 4 6 6 16 YK-2.3,
YK-2.4
4. |4 paznen. Iuddepennmanbuoe
ucuucieHue GpyHKIu 01HON
IIEPEMEHHOM.
4.1. |IlpousBoaHast QyHKITHH. 1] 4 4 8 16 S;,II%_ZZ%'
YK-2.1,
4.2. | IlpuiioskeHus IPOU3BOIHOM. 1] 8 4 10 22 YK-2.3,
YK-2.4
5. |5 pasmen. ®ynkuuun
HECKOJIbKUX NEePEMEHHBIX.
DYHKIUHA HECKOJIBKUX yK-2.1,
5.1, | YHICHIH HECKO 1] 4 4 62| 142 | YK-2.3,
HEpPEMEHHBIX. VK24
6. |6 pasznmen. MHas kOHTaKTHAs
pabora - 1 cemecTp.
YK-2.1,
6.1. | Unas xonTakTHas padora. 1 0,8 YK-2.3,
YK-2.4
7. |7 paznen. Kontpoms - 1
ceMecTp.
YK-2.1,
7.1. | Ox3ameH. 1 27 YK-2.3,
YK-2.4




8. |8 pasznen. UHTerpansHoe
UCUHUCIIeHUE (PYHKIIMH OJHOM
MIEPEMEHHOM.
YK-2.1,
8.1. [HeonpeneneHHbIi HHTETpAIL. 2 16 12 30 YK-2.3,
YK-2.4
YK-2.1,
8.2. | OnpeneneHHbIi HHTETPAI. 4 8 4 16 VK-2.3,
YK-2.4
YK-2.1,
8.3. | HecoOcTBeHHBI MHTETPAI. 2 4 2 8 VK-2.3,
YK-2.4
9 |9 pazaen. KomruiekcHelie yucna.
9.1. | KoMriekcHbIE YuCIa. 2 2 4 SS’/II<<-_22]§
10. |10 paznemn.
Huddepennnanpabie
YpaBHCHHS.
YK-2.1,
10.1 [ AuddepennmanbHbie 2 8 6 16 VK-2.3.
yYpaBHEHHUS MIEPBOTO MOPSIKA. VK24
YK-2.1,
10.2 [ AuddepennmanbHbie 4 12 132 292 VK-2.3.
YPaBHEHHUS BBICIIUX MOPSAKOB. VK24
11. | 11 paznen. Unas koHTakTHAs
pabora - 2 cemecTp.
YK-2.1,
11.1.| nas xoHTakTHas padora. 0,8 YK-2.3,
YK-2.4
12. |12 paznmen. Kontpons - 2
cemecTp.
YK-2.1,
121 3auer. 4 YK-2.3,
YK-2.4
13. |13 paznen. Psnpr.
YK-2.1,
131 P 8 8 12| 28 | vk23,
YK-2.4
14. |14 paznen. Teopus
BEPOSITHOCTEH.
141 YK-2.1,
"~ | CnyuaitHbie COOBITHS. 6 12 14 32 YK-2.3,
YK-2.4
142 YK-2.1,
" | CnyuaiiHble BETMYUHBI. 12 6 12 30 YK-2.3,
YK-2.4
15. |15 paznen. MatemaTtuueckas
CTaTHCTHUKA.
. YK-2.1,
15.1 | DneMeHTHI MaTeMaTHYECKON 6 6 142| 262 | yk-2.3

CTaTUCTHUKHMU.

YK-2.4




16. | 16 pa3nen. IHas KOHTakTHas
pabora - 3 cemecTp.
16.1 VK-2.1,
"~ | Mnas xoHTaKTHas padora. 3 0,8 VK-2.3,
YK-2.4
17. |17 pa3nen. Kontpons - 3
cemecTp.
OI1K-1.6,
OIIK-1.7,
17.1 OI1K-1.8,
DK3aMeH. 3 27 Vot
VK-2.3,
YK-2.4
5.1. Jlekuun

No | HaumenoBanue paszaena o
HanmMenoBanue u KpaTkoe coaep:KaHue JEeKIUi

pasg U TEMBI JIEKIIUI
Matpuus! 1 onpenenureny. CUCTEMbI JIMHEHHBIX YpaBHEHUH.
Matpuubl 1 1eicTBUs Hal HUMU. OnpeaenuTeny KBaJpaTHbIX MaTPHIIL.
. CsaolicTBa onpeaenuteseid. MUHOPBI U anreOpanyeckue JOMOJIHEHNUS.
1 Jlunetinas anre0pa.

Teopema Jlaruraca. O6paTtHas marpunia. Panr matpuiiel. CHcTeMBI
JIMHEHHBIX YPABHEHUN U METOJbI UX penieHus. Kpurepuil COBMECTHOCTH
CHUCTEM JIMHEHHBIX YPABHEHUM.

BekTopsl Ha IIIOCKOCTH U B IPOCTPAHCTBE.

BekTopsl Ha IVIOCKOCTH U B IPOCTPAHCTBE. JIMHENHbIE ONepaluy HaJl

2 BeKTopHa;{ a_]'[re6pa_ BCKTOpaMH, CBOIICTBA. CKaHﬁpHOG, BCKTOPHOC U CMCIIAHHOC
IIPOU3BEJICHUSI BEKTOPOB, CBOMCTBA. Y CIIOBUS OPTOTOHAIBHOCTH,
KOJUIMHEAPHOCTH U KOMIUIAHAPHOCTU BEKTOPOB B KOOPJAMHATHON (opMe.

IInockocTts U npsamMas B IpOCTPAHCTBC.
YPaBHeHI/IC IJIOCKOCTH B IPOCTPAHCTBC. BzaumHoe PpacIioJIOKECHHUE
IUIOCKOCTEH B MMPOCTPAHCTBE: YIroJI MCKAY IIJIOCKOCTAMU, YCIIOBUA

AHaTUTHYeCKas napajyieIbHOCTH U MEPIIEHIUKYIIPHOCTH IUIocKocTel. [Ipsimas B
4 reOMeTpHs B MIPOCTPAHCTBE U CIIOCOOBI €€ 3ajaHusl. YTOI MEX1y NMpsSMbIMH. B3anmHoe
MIPOCTPAHCTBE. pacnoioKeHUe NPSIMOM U MIIOCKOCTH B IPOCTPAHCTBE: YOI MEKY

IIPSAMOM U INIOCKOCTBIO, YCIIOBHS MapalIeIbBHOCTU U
NEPHEHAUKYJIAPHOCTH IIPSIMOM U INIOCKOCTU. PaccTosiHMEe OT TOYKH 110
IPSIMOA.

[Tpenen u HenpepbIBHOCTh (PYHKIIUU OJHOM MepeMeHHOMH.

[TonsiTue u cnocoObl 3a7jaHns QYHKINUN, CBOMCTBA (DYHKIIUH.
Knaccugukanus snementapusix ynkuuil. [Ipumenenne ¢pynkuunii B
skoHoMmuKe. [Tpenen uncnoBoii nocnenosarenbHocTU. [penen GyHkum.
Beckoneuno maibie 1 6eCKOHEUHO Oosblie BeTMYUHbl. OCHOBHBIE
TEOPEMBI O Mpeeax, IPU3HAKU CYLIECTBOBAHMSI MIpEAETa.
3ameuaTeNbHbIE NTPEeAEIbl. 3a/1a4a O HENPEPHIBHOM HAYUCIICHUN
nporeHToB. CpaBHeHHE OECKOHEYHO MaJIbIX BETMYMH. DKBUBAJICHTHBIE
6eckoHeuHo Maible GyHKIMU. HenpeppIBHOCTD (hyHKIIMK B TOUKe. TOYKH
paspbiBa QYHKIIMH U UX Ki1accuukaius. OCHOBHbIE TEOPEMBI O
HENPEePbIBHBIX (DYHKIMAX.

DYHKIIUU OTHOMN
MIEPEMEHHOI.

[TpousBoanas ¢pyukiuu. duddepenunan GpyHKIIUH.

Omnpenenenne npousBogHoi. Ee reomerpuueckuii u Gpusndeckuii CMbICI.
DKOHOMHUYECKHI CMBICIT POU3BOJHOM, UCITOIB30BAHUE TTOHATHS

6 |IIpousBoanas QyHKUMH. | mpou3BoAHON B S5KoHOMHUKE. [IpaBuna guddepeHnupoBanus.
[TpousBoaHbIe aneMeHTapHbIX QpyHKIMA. [Ipon3BoHas COKHOM,
o0paTHO# 1 mapaMeTpuyecku 3aganHon Gyukmuii. Jlorapudmudeckoe




nuddepennupoBanne. Juddepennnan GyHKIUH, €r0 rTeOMETPUICCKHUI
cmbicit. [IponsBogHbIe B qUQGepeHIHAaTbl BBICIIAX MTOPSIKOB.
HenpepsiBHOCTD 1 1 PepeHITPYEMOCTD.

[Tpunoxenus
MIPOU3BOAHOM.

Hcnonb30Banue MPOU3BOAHON IS UCCIENOBaHUS ()YHKITHA.

OcHoBHBIE TEOpEeMBI AU} PepeHIINATHLHOT0 HCYUCICHHS: TeopeMbl Poss,
Jlarpamxa, Komu. [Ipasuio Jlonurans. UccnenoBanue GyHKIMiA npu
MIOMOIIY TIPOU3BOJHBIX. MOHOTOHHOCTB M SKCTPEMYMBI (DYHKITUH.
Heo0xoauMeie 1 10CTaTOYHBIE YCIOBHS SKCTpeMyMa. BrImykiiocTs U
TOuKM nepernda. Acumnrotsl rpaduka pynkuun. OOmas cxema
uccnenoBaHus (QYHKIIMH U TIOCTPOCHUS Tpaduka.

(DYHKHI/II/I HCCKOJIBKUX
INCPEMCHHBIX.

YacTHbIe MPOU3BOJIHEIE, MOJHEIC TU((DEepEHITNATBI U UX IPUIIOKCHHUS.
OYHKIUUA HECKOJIbKUX MepeMeHHbIX. O0nacTh onpeaenenus. JIunuu
ypoBHs. [Ipenen GyHKIIMK HECKOIBKHX MepeMeHHbIX. [Ipon3BoHbIC U
muddepeHransl GyHKIUNA HECKOJIBKUX IEPEeMEHHBIX. [ 'eoMeTpudecKkuit
CMBICJI YaCTHBIX MPOU3BOAHBIX. [Ipor3BOAHAS CII0KHOM U HEABHO
3a/1aHHOM (PYHKIIMM HECKOJIbKUX TIepeMeHHbIX. Hopmalb 1 KacaTenbHas
TUIOCKOCTh K TIOBEpXHOCTH. [Ipon3BoiHAS 110 HANIpaBIEHUIO (PyHKIIUN
HECKOJIbKUX TIEPEMEHHBIX U TpaaueHT. [IponsBoanbie u quddepeHrast
BBICHINX MOPSAKOB. TeopeMa 0 paBeHCTBE CMEIIAaHHBIX TPOU3BOIHBIX.
DkcTpeMyM (DYHKIIMH HECKOJIBKUX TIepeMeHHbIX. Hanboubmee u
HaMMEHbIIIEe 3HAYCHHS (PYHKIIMN HECKOJIBKHUX MEPEMEHHBIX B 3aMKHYTOM
obnactu. YcnoBHbIM s3kcTpemyM. Teopema Jlarpamxa.
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Heonpenenennsriit
HHTErpall.

[TepBooOpa3Has u HeolpeneaEHHbINA UHTETPall.

[TonsiTue nepBooOpa3zHoit pyHkiuu. OnpenencHue U cBoiicTBa
HEOIIPEJEICHHOr0 MHTerpaia. Tabauia HeonpeIeIeHHbIX HHTEPAJIOB.
HuTerpupoBanue pasiioxkeHueM. MIHTerpupoBaHue METO10M 3aMEHBI
nepemMeHHou. MHTerpupoBanue no yactsaMm. Miarerpuposanue
TPUTOHOMETpHUYECKUX (QYHKUINH. IHTETprpoBaHUe pariioHAIBHBIX
anreOpanyecknx pyHKkuui. MHTETprpoBaHEe HEKOTOPBIX
MppalMOHATIBHBIX alireOpandeckux (QyHKIUH.

12

OnpeneneHHbIN
WHTETpall.

OmnpeneneHHbI HHTETPA U €T0 MPHIOKEHHUS.

ITonsATHE OMPENEICHHOTO UHTETPaja, €r0 FTEOMETPUYECKUN U
DKOHOMHYECKHUH cMbIci. CBOWCTBA ONpPEAEIEHHOr0 HHTerpaia. Teopema o
cpenneMm 3HayeHuu. Teopema bappoy u ee cnencreue. ®opmyna Herotona-
JleiibHuna. I'eoMeTprudeckre NpUiIOKEeHNs ONPeIeIEHHOTO HHTErpaa.

13

HecoOcTBeHHBIIT
UHTETpal.

Hecob6cTBeHHbIN nHTErpal.
HecoOcTBeHHbIi nHTErpa, onpeeleHue, Beluncienue. Mcenenosanme
CXOJIMMOCTH HECOOCTBEHHBIX MHTETPAJIOB TIEPBOTO M BTOPOTO PO/JIA.

14

KommniekcHbie yucia.

KowmmekcHble Uynca.

Ornpenenenre KOMIUIEKCHBIX yucen. Anredpanyeckasi popma
KOMILJIEKCHOTO uncia. Tpuronomerpudeckas popmMa KOMIIEKCHOTO YHCIIa.
JleWicTBUS HaJ KOMIIJIEKCHBIMH YHCIIAMH.

15

Huddepenunanbuble
yYpaBHEHHS [IEPBOTO
HopsiZIKA.

OcHoBHbIe BuAb! AU GEepeHIInaIbHbIX YPABHEHHUH MIEPBOTo MOpsIIKa.
OcHOBHbIE IOHATHS TEOPUU OOBIKHOBEHHBIX JU(depeHIINaTbHBIX
ypaBHEHUH. 3aaun, TpUBOAIINE K TU(DDepeHITNaTbHBIM YPaBHEHUSIM.
O6miee u yactHOe pemeHne qudPepeHnmnanbHoro ypapHeHus. Teopema
CYIIIECTBOBAaHMS U €JUHCTBEHHOCTH perieHus 3anaun Komu.
Huddepennmanbapie ypaBHEHHS C pa3IeISIONTUMUCS TTEPEMEHHBIMHU.
Opnnopoaubie quddepeHnnaabHble ypaBHEHUS U YPaBHEHUS, TPUBOISLIIE
K HUM. JIuHelHble quddepeHnnaibHble ypaBHEHUS. Y paBHEHNE
beprymn.

16

Huddepennunanbuole
ypaBHEHHUS BBICIIMX
HOPSI/IKOB.

HexoTopsie Buabl quddepeHnanbHbIX YpaBHEHHS! BBICIIMX MOPSIKOB.
O61mue nousTus o nuddepeHIaTbHbIX YpaBHEHUSX BTOPOIO MOPSIKA.
3amaua Komm. Jluddepenimanbabie ypaBHEHUS BBICIITUX ITOPSIIKOB,




JOTTyCKarolue MoHkeHne nopsika. Jinneiinsie nuddepenpanbable
ypaBHEHUSI BTOPOTO MOpPsJIKa, CBOMCTBA UX peiieHni. OTHOPOIHbIE
nuHelHble nudQepeHuanbHbe YpaBHEHHsI BTOPOTO MOPSAIKaA C
MOCTOSTHHBIMU KO3 duiineHTaMu. XapakTepuCTUYECKOE ypaBHEHUE.
CtpykTypa 00111ero pemeHus: OJHOPOAHOTO U HEOAHOPOTHOTO
muddepeHIaTbHOTO YpaBHEHHUsT BTOPOro nopsaka. JInnelHnoe
HeoJIHOpoAHOE nuddepeHuanbHOe YpaBHEHHE € MOCTOSHHBIMU
Kod(GUIIMEeHTaMH U CIIEIANIbHOM MpaBoil yacThio. MeTos Bapuanuu
MIPOU3BOJIBLHBIX MOCTOSIHHBIX. CHucTeMbl TuddepeHINaTbHbIX ypaBHEHHUI.

19

Psanrr.

Uucnossle psiibl. CTEIEHHBIE PABL.

YucnoBoi psifl, €ro CXOAUMOCTb, cymMMa. CBOMCTBA CXOISALIUXCS PSJIOB.
Heob6xoaumelit mpu3Hak cxoauMocTH. JlocTaTouHble MpU3HAKU
CXOJMMOCTH PSIIOB C MOJIOKUTEIbHBIM WieHaMU: (IpU3HAKU CPAaBHEHUS,
npusHak JlanamOepa, nHTErpanbHelii npuzHak Kommn).
3nakouepenyromuecs psaabl . [Ipusznak Jleiibauna s
3HAKOYEPETYIOUIUXCS PsiIoB. AOCOJIIOTHAS U YCIOBHASL CXOUMOCTb.
[TpuOnmxeHHOE BBIYMCIEHUE CYMMBI psiia, pa3iIMuHbIe CIIOCOOBI OLIEHKU
ocratka psaa. Crenennsie psabl. Teopema Abens. IHTepBan cxonuMocTu
CTENIEHHOI'0 Psi/ia, CBOMCTBA CYMMBbI CTENIEHHOTO psiia. Teopema o
€IMHCTBEHHOCTH Pa3yioKeHMs QyHKIMH B cTeTieHHOU psi. Psier Teiinmopa
u Maxknopena. Heo0xoaumoe 1 10CTaTOYHOE YCI0BUE CXOJIMMOCTH psiaa
Teitopa k mopoxknaromeit GyHkur. OCTaTOYHBINA WIeH (GOPMYJIBI
Teiinopa B hopme Jlarpanxa.. PaznoskeHrne OCHOBHBIX JIEMEHTapHBIX
¢yHK1Mi B psg MakiiopeHa.

20

CayuvaiiHble COOBITHSL.

OcCHOBHBIE IOHATHS TEOPUU BEPOSATHOCTEH.

DneMeHThl KOMOMHATOPUKH: Pa3MEIeHHsI, IEPECTAHOBKH, COUCTAHHUS.
[TonsiTHE cy4aiiHOTO COOBITHS, BHIBI COOBITHI. Anredpa cOOBITHIA.
Kitaccnueckoe onpenenenue BeposTHOCTH. YacTora U BEpOSITHOCTD
nosiBiIeHUs coObITHs. ['eomeTpruueckoe onpeeneHne BEpOITHOCTH.
TeopeMa c10KeHHsI BEPOATHOCTEN. Y CIIOBHAs! BEPOSTHOCTD, TEOpPEMaA
YMHOXeHUS BeposiTHocTel. Dopmyria MoiHoN BEpOSATHOCTH U GOPMYJIbI
baiieca. [ToBropHsle ncnbitanusa. @opmyna bepHymm. AcumMnToTu4yeckue
dbopmysl: Teopema Ilyaccona, JlokanpHas v UHTErpaibHASI TEOPEMBI
Jlamaca.

21

Cry4aifHble BETMYUHBI.

XapaKkTepUCTHUKU CIIy9aiHbIX BEJTUYMH.

ITonsiTHe cnyyallHOM BeNMYMHBL. J[MCKPETHBIE U HENIPEPHIBHBIE
ClIy4alHbIE BEJIMYHHBL. P pacnpeneneHus cirydaliHON BEIUYHHBI.
DyHKIHA pacnpeeseHns CiydaiHON BeauduHsl. [11oTHOCTH
pacrpeneseHns BEpOATHOCTEN. UNCI0BbIE XapaKTEPUCTUKH CIIy4aliHON
BeIMYMHBL. BUbl pacpenenenns ciiy4aifHbIX BETUYUH: OMHOMUAIbHOE
pacmpeneleHne, reOMETpUYECKOe PACIIPENEIICHUE, PACTIPEACIICHUE
ITyaccona, paBHOMEpPHOE paclpeelIeHUe, I0KA3aTeIbHOE PaCcIpeeIICHNUE,
HOpMaJIbHOE pactpenenacHue. Pacipenenenus, cBI3aHHbIE C HOPMAJIBHBIM
pacnipeneneHueM. 3akoH Oonbiux yuceln. [IpenenbHbie TEOpeMBbI.

22

D1eMEHTHI
MaTEMaTUYECKOM
CTATUCTHKHU.

3ajaun MaTeMaTHYECKON CTaTUCTUKH.

OCHOBHBIE 3314l MATEMAaTUYECKON CTAaTUCTUKHU. [ eHepanpHas
COBOKYITHOCTb. Bbibopka. Bapuannonnsiit psin. Beibopounas pyHkuus
pacnipezeneHusi. BbIOOpoUHbIe YHCIOBbIE XapaKTEPUCTUKH.
I'pynnupoBanHbIi BapranoHHbIN psia. ['uctorpamma. MiHTepBanbHbIe
OLICHKH. /l0OBEpHUTENBHBIN HHTEPBAI JIJI1 MATEMAaTUYECKOTO OKUIAHMS.
[TpoBepka craructuyeckux runores. Koppensuus. Koadduunuent
koppemsiiuu. Perpeccusi. BeiOopouHble TMHENHHbIE ypaBHEHUS PETPECCUU.




5.2. [IpakTuyeckue 3aHsATUs

Ne
pasng

HaunmenoBanue paznena
Y TEMBI IPAKTUIECKUX
3aHATHI

HanmenoBanue u cogepxanue NpakTUYECKUX 3aHITUI

Jluneiinas anreOpa.

[HevictBus Hax MatpulaMu. MeTobl peleHns CUCTEM JIMHEUHBIX
YpaBHEHUM.

Apudmernueckue 1eHCTBHUS HAJ MAaTPULIAMHU: CIIOKEHUE, BEIYUTAHNUE,
YMHO)XEHHUE Ha YUCII0, YMHOKEeHHE MaTpull. CriocoObl BEIYUCIICHUS
oOpaTHO# MaTpullbl. Pemienue cucteM TMHEHHBIX YpaBHEHUH 1O
dopmynam Kpamepa, meToom 00paTHOI MaTpHIlbl, MeToioM [aycca.

BekropHnast anrebpa.

Bexkropsl, onepanuy HaJl BEKTOpaMHu.

JIuneliHble onepanuy HaJ BEKTOpaMu. BbIYHMCIIEHHE CKAJISIPHOTO,
BEKTOPHOI'O U CMELIAaHHOTI'O IPOU3BEACHUN BEKTOPOB B KOOPANHATHON
¢dopme. YcnoBHs OPTOTOHAIBHOCTH, KOJUIMHEAPHOCTH U KOMILIAHAPHOCTH
BEKTOPOB.

AHanuTnyeckas
reOMeTpHUs Ha
IUIOCKOCTH.

YpaBHEHHE JTMHAU HA TUIOCKOCTH.

JlekapToBa crcTeMa KOOPJIMHAT Ha IUIOCKOCTH. PaccTosiHue Mexny IByMs
TOYKaMHU, JICJICHUE OTPE3Ka B 33JaHHOM COOTHOIICHUH. Bubpl ypaBHEeHU I
IPsIMOYM Ha TJIOCKOCTHU. Y CIIOBUS MapalIeIbHOCTH U MEPIEHAUKYISIPHOCTH
npsiMbIX. PaccTosiHue OT TOukH 70 NpsMoid. JIMHUK BTOPOTO MOpsiIKa:
aJuMIc, runepbosa, mapadoa.

AHanuTnyeckas
TEOMETpHUsI B
MIPOCTPAHCTBE.

IInockocTs U npsiMasi B IPOCTPaHCTBE.

YpaBHEHHE IITIOCKOCTH B IIPOCTPAHCTBE. YTOJ MEXKIY INIOCKOCTSAMHU.
PaccrosiHHME OT TOYKM 10 TUIOCKOCTH. Buibl ypaBHEHUH NPSMON B
IIPOCTPAHCTBE. B3anMHOE pacnoio;xeHue npsAMoH U INIOCKOCTHU B
IIPOCTPAHCTBE.

DyHKIUU OJHON
IIEPEMEHHOM.

[Tpenen Gpynkumm.

PackppiTre pa3IMYHBIX BUI0B HEONPEACICHHOCTEH IPH BEIYUCICHUH
npeenoB. 3aMeuaTenbHble npeaensl. Mcnonb3oBaHne S5KBUBAICHTHBIX
OECKOHEYHO MaJbIX JIJIsl BBIYMCIICHUS TIPEIEIIOB.

[TpousBonHas GyHKIUY.

[TpousBoaHas GyHKIUH.

[IpaBuna nuddepennmpoanus, Tabauia mpou3BoAHBIX. [Ipon3BoaHbIE
aneMeHTapHbIX QyHKIUN. [Ipon3BogHAS CIOXKHOM, 0OpaTHOU U
napamMeTpUUecKH 3aJaHHON QYHKIIUNA. Y paBHEHHE KacaTeIbHOU U
HOPMAaJIA K KPUBOM.

[Ipunoxenns
IIPOU3BOJHOM.

Hcnonp30BaHne IPOU3BOAHOM AJIs1 BBIYNCIICHUS IPENEIOB U
uccie10BaHus QyHKIHMA.

PackpeiTre pa3nuyHBIX BUIOB HEONIPEAEIEHHOCTEN C UCIIOIb30BAHUEM
npasuia Jlonurans. MccnenoBanue QyHKIUM MpU MOMOIM MPOU3BOIHBIX.
MOHOTOHHOCTb U 3KCTpeMyMbl GyHKIMU. HeoOXxoauMble U 10CTaTOYHbIE
yCIIOBHA SKCTpeMyMa. BrinmykiocTs 1 Touku nepernba. Obmas cxema
uccieoBaHus (QYHKIIMU U TIOCTPOCHUs Tpaduka.

(DYHKI_[I/II/I HCCKOJBKHX
MEPCMCHHBIX.

YacTHble IPOU3BOHbIE, TOJTHBIE TUDPEPEHINATBI U UX TPHIIOKEHHS.
YacTHble MPOU3BOAHbBIE (DYHKIIMHM HECKOJIBKUX MepeMeHHbIX. [Ipon3BoHast
10 HaIlpaBJICHUIO U IpagueHT. [ [pon3BogHbIE BBICIINX MTOPSIKOB.
OkerpeMyM (pyHKIIMH OBYX nepeMeHHbIX. Hanboubiee 1 HauMeHblee
3HaYeHUs (PYHKIMHU JABYX MEPEMEHHBIX B 3aMKHYTOH 00JIaCTH.
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Heonpenenennsiit
WHTErpall.

MeTo/1b1 UHTETPUPOBAHUS.

Tabnuua HeonpeaeIeHHbIX UHTErpaoB. HTErpupoBaHue pa3aokKeHUEM.
HHuTerpupoBanue METOAOM 3aMEHbI IepeMEHHON. IHTerpupoBanue 1no
yacTsaM. IHTerpupoBanue TPUroHOMETPUUECKUX (DYHKIIHHA.
WHTerpupoBanue paltoHaIbHBIX anreOpandeckux GyHKIUH.




WuTerpupoBanue HEKOTOPHIX UPPAIMOHATBHBIX aNreOpandecKix
byHKIHA.

12

OnpenieneHHbIN
WHTETrpall.

Brruncnenue onpeeieHHoro nHTerpaia.

®opmyna Hetorona-JIeiiOnuia. 3ameHa nepeMeHHON B popMyIna
MHTETPUPOBAHUS 10 YACTSIM B OIIPEJICIICHHOM HHTerpasie. Boruncienue
ionaied IIoCKux GUryp, AJIUH Ayr, 00bEMOB TeJ BpalIeHUS U
IJI0IIaeH TOBEPXHOCTEH BpPAILICHMUSI.

13

HecoOcTBeHHBIH
WHTETpall.

HecoOcTBeHHbIe HHTErpabl IEPBOTO U BTOPOTO POJA.
HccnenoBanmne cXxoIMMOCTH HECOOCTBEHHBIX MHTETPAJIOB IIEPBOTO U
BTOPOT'O poja.

15

Huddepennmanbpapie
yYpaBHEHHS TIEPBOTO
HOpSIZIKA.

Mertoab! pemenus 1uddepeHIaITbHbIX YPaBHEHHIA IEPBOTO MOPSIKA.
Juddepennunanbabie ypaBHEHHS € pa3IeISIOUIMMUCS TIEPEMEHHBIMU.
OOmiee u yacTHOe perieHne JudGepeHIaIbLHOr0 ypaBHEHUS.
Juddepennnanbabie ypaBHEHHUS B OTHBIX AU QepeHnnanax.
Onnoponusie tuddepeHnnanbubie ypaBHEHUS M YPaBHEHUS, TPUBOISIIIE
K HUM. Pemenune nuHeiHbIx auddepeHnnanbHbIX YpaBHEHHH METOI0M
bepnynnu u meronom Jlarpanxka. YpaBuenue bepnysuim.

16

Huddepennmanbpabie
ypaBHEHHUS BBICIIHX
HOPSIJIKOB.

Mertop! pereHus TudGepeHIaaIbHbIX YPaBHCHUI BTOPOTO TOPSIIKA.
JuddepernnanbHble ypaBHEHHSI BTOPOTO MOPSAKA, JOMYCKAIOIINE
MoHMKeHue nopsaka. OIHopoaHbIe TuHEHHbIe AU depeHnaIbHbIe
yYpaBHEHHS C TIOCTOSTHHBIMU KO3 durieHTamMu. JINHEHHOE HEOHOPOIHOE
muddepeHIaaTbHOe YpaBHEHUE C MOCTOSIHHBIMU KO3 UITMEHTaAMU U
CTCUATBHOM MPaBO¥ YacThi0. MeTO 1 BapHalluy MPOU3BOIBHBIX
MOCTOSIHHBIX.

19

Psanrr.

UYucnosslie psizibl. CTETIEHHbIE PSIBL.

Yucnossle psabl. JlocTaTOYHBIE IPU3HAKU CXOAUMOCTH
3HAKOIIOJIOKUTENBHBIX PA10B. CXOAUMOCTh 3HAKOIEPEMEHHBIX PSI/I0B.
QD yHKIMOHAIBHBIE PALBL.

20

Crny4aiinbie COOBITHSI.

BeposiTHOCTB ci1y4aiiHOTO COOBITHS.

DneMeHTbl KOMOMHATOPUKHU: Pa3MELIeHHUs], IEPECTAaHOBKH, COUYETAHUS.
BeposiTHOCTB cimydaiiHOro coObITusl. Teopembl CIIOKEHHS 1 YMHOXKEHUS
BEPOSITHOCTEM. Y CIIOBHAsA BEpOATHOCTh. DOpMyI1a IMOJIHON BEPOSTHOCTH U
¢dopmyinsl baiteca. [ToBTopHble ucnpitanus. @opmyna bepHymu.
Acumnrornyeckue GopMyIIbl.
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CrnyyaiiHble BeTMYUHBI.

XapakTepUCTUKHU CITyYalHbIX BEJINYMH.
JluckpeTHas ciydyaiiHas BenuuuHa. HenpepbiBHas citydaiiHasi BeIHMUMHA.
HopMmanbsHoe pacnipenenenue.
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DJIEMEHTHI
MaTEMATUYECKON
CTATUCTHUKH.

O0paboTKa CTaTUCTUYECKUX JaHHBIX.

[lepBuyHas cTaTucTHUecKasi 00pabOTKa 3KCIIEPUMEHTABHBIX JTaHHBIX.
HaxoxxaeHne 4uciIoBbIX XapaKTePUCTUK. AHAIU3 MOJTy4YEeHHBIX
pe3ynbraToB. OLiEHKa COOTBETCTBUS 3aKOHA pacnpeaeneHus. Kpurepuun
cornacus [Iupcona, Konmmoroposa. ToueuHble O1IEHKH TapaMeTpOB
pacnpenenenus. IHTepBaabHbIe OLIEHKHU TAPAaMETPOB PACIIPEIEICHHUS.
[TocTpoeHnne perpecCMOHHON NMPSAMOMN 10 CTPYNIUPOBAHHBIM JaHHBIM.
[TpoBepka 3HaYMMOCTH KO3(PPHILIHEHTA KOPPEIALIUH.

5.3. CamocTrosTenbHas paboTa 00yJaroMxcs

Ne | HanmeHoBanue pasaena .
ConeprxkaHre caMOCTOSITEIFHON paboThI
pa3q| AMCLMIIIMHBI U TEMbI
. JleiicTBrs Hax MaTpulaMu. Penmenue cucTeM JIMHENHBIX YpaBHEHMI.
1 Jluneiinas anreOpa.

N3yuenne marepuana, penieHue 3a1ad.




Pemenue 3amau BEKTOpHOM areOpHI.

2 Bexropuas anredpa. N3ydenune marepuaia, peuieHue 3aaay.
Amnanutuyeckas Pemienue 3amad reoMmeTpruu Ha MIOCKOCTH.
3 Tr€OMETpHs Ha N3ydenune marepuaia, peuieHue 3aaay.
IUIOCKOCTH.
AHanmutnueckas Pemienue 3a1au Ha MIIOCKOCTH U MPSAMYIO B POCTPAHCTBE.
4 TeOMETpHUsI B N3yuenue marepuana, perieHue 3aaad.
MPOCTPAHCTBE.
5 DYHKIHUU OJHOM Brruncnenue npeaenoB GyHKITHA.
IIEPEMEHHOM. N3ydenune marepuaiia, pelieHue 3a1ad.
JuddepeHnmpoBaHme CI0KHBIX, HSSIBHBIX H ITAPAMETPUICCKH 33 TaHHBIX
6 | ITpoussonnas dynkimu. | QyHKUMI.
N3ydenune marepuaiia, pelieHue 3a1ad.
Hccnenoanue GpyHKIMIA U TOCTpOCHUE TPAPUKOB.
[Ipunoxenus
7 2 N3yuenue marepuana, perieHue 3aaad.
MIPOU3BOHOM.
8 CDYHKI_II/II/I HECKOJILKUX I[I/I(i)(i)epeHHI/IpOBaHI/Ie (1)}/HKI_II/H>'I HCECKOJIbKHX ICPEMCHHBIX.
TIEPEMEHHBIX. N3ydenune marepuaiia, pelieHue 3a1ad.
1 HeonpeneneHnsIi Brruncnenne HeonpeaeaeHHbIX HHTErPaJIOB.
MHTETpal. N3yuenue marepuana, perieHue 3ajaad.
0 . Brruncnenue miomaaei miockux Guryp, JJIMH AyT, 00beMOB Tell
12 MpeAeIICHHBIN BPANICHHS,
MHTCrpai. N3yuenue marepuana, perieHue 3aaad.
13 Heco6cTBEHHBIH HecoOcTBeHHBIEC HHTETPANBI IEPBOTO U BTOPOT'O POJIA.
MHTETpal. N3yuenue marepuana, perieHue 3aaad.
ul x KommiekcHsle uncia.
OMILICKCHBIC qHCIIa. N3yuenue marepuana, perieHue 3aaad.
Iudpdepennmansupie | Pemenne nuddepeHIManbHbIX ypaBHEHHH IIEPBOTO MOPSIKA.
15 ypaBHeHus nepsoro | MI3yuenue matepuana, peleHue 3aaad.
MOpsI/IKA.
Nuddepennmansupie | Pemenne nuddepeHnmransHbX ypaBHEHH BTOPOTO MOPSIKA.
16 ypaBHeHHus Bhiciuux | MI3yueHue MaTepuaina, peleHue 3aad.
MOPSIIKOB.
19 p Psanmr.
AIBL. U3ydenne MaTepuana, pelenne 3a1ad.
20 C . 5 Brruncnenne BeposiTHOCTEN ClTydailHbIX COOBITHIA.
JTyalHBIC COOBITHA. N3yuenue marepuana, perieHue 3aaad.
OrnpezeneHne 3aK0Ha PacpeIeIeHUs] U BBIYUCIEHUE YUCIOBBIX
21 | CnyuaitHble BeTMUUHBL. | XaPAKTEPUCTUK CITyYaiHBIX BEMYHH.
N3yuenue marepuana, perieHue 3ajaad.
DeMeHThI O06paboTka CTATUCTHYECKUX JTaHHBIX.
22 MaTeMaTHYECKOM N3yuenue matepuana, BHITOJIHEHUE UHAUBUAYATBHOTO 33/IaHUS.

CTaTUCTHKHU.




6. Meroauveckue MaTepuaJibl JJIsl CAMOCTOATEILHON padoThl 00y4aAIOIIMXCS MO AU CIUIINHE
(MoayJi10)

[IporpamMMo# AMCHUIUIMHBI TPEAYCMOTPEHO MPOBEAECHUE JIEKIIMOHHBIX 3aHIATHI, HA KOTOPBIX JAETCs
OCHOBHOM CHCTEMAaTH3UPOBAHHBIN MaTepra, MPAaKTUYECKUX 3aHATHN, TPEANOIAraloNIuX 3aKpeIrIeHue
M3YYEHHOTO Marepuania u (GopMUPOBaHHE Y 00yJarOMIMUXCsl HEOOXOAUMbBIX 3HAHHM, YMEHUIl U HaBBIKOB, U
camocTosTeNnbHas padoTa 00yJaromuxcs.

B 006bEM camocTosTeNnbHOM pabOThI 10 TUCHUIUIMHE BKIIFOYASTCS:

- U3y4YEHHE TEOPETUYECKUX BOMPOCOB MO BCEM TEMaM JAUCIUIUINHBL;

- IOJrOTOBKA K MPAKTUYECKUM 3aHATHUSAM;

- pellieHre UHANBUAYAIIbHBIX 33JaHUIl KOHTPOJIBHOM pabOTHI [0 TEMaM, U3y4aeMbIM B CEMECTPE;

- IOJrOTOBKA K 3a4€Ty;

- IOJrOTOBKA K YK3aMEHY.

[Ipu moAroToBKE K MPAKTUYECKUM 3aHATUSAM B PAMKaX CaMOCTOSITEIbHON pabOThI 110 U3yUYEHUIO
JTUCIUIUIMHBI 00y4aroImuMcs: HE00X0IUMO:

- IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JIEKIIMOHHOM 3aHITUU MaTepHall U JOMOJIHUTh €ro ¢ y4€TOM
PEKOMEHIOBAaHHOM 110 TaHHOM TEME JINTEePaTyphl;

- IIPY CaMOCTOATEIbHOM U3YYEHUH TEOPETUUECKON TEMBI CAEIaTh KOHCIIEKT, UCIOJIb3YS
pexomenioBannbie B PIIJ] nctounukuy;

- BBIIIOJIHUTH IPAKTUYECKUE 3aJJaHUs B paMKaxX U3y4aeMOU TEMBI;

- BBIIIOJIHUTH MH/IMBU1yaJIbHBIE 3a/1aHUsl KOHTPOJIbHOM pabOThI B paMKax U3y4yaeMOU TEMBI;

- IOATOTOBUTHCS K IPOMEKYTOUHOM aTTecTaluH.

Y4eOHBIM IJIAaHOM MPETyCMOTPEHBI KOHTPOJIbHBIE padoThl B 1, 2 1 3 cemecTpe, BKITFOYAIOIINE
MHAMBHUyaJIbHbIE 3a/1aHUS 110 BCEM T€MaM JUCLUILINHBI, U3y4a€MbIM B CEMECTPE.

KypcoBble npoekTsl (paboThl) Y4€OHBIM IIIAHOM HE MPEYCMOTPEHBI.

7. OueHOYHbIe MAaTEPHAJIBI IS IPOBEAEHUSA TEKYIEero KOHTPOJISl yCIeBAeMOCTH Y MIPOMeKYTOYHOM
arrecTauMu 00y4aroIMXcs N0 AMCHHUILINHE (MO1YJII0)
7.1. [lepeueHb KOMIETEHIIMI C yKa3aHUEM 3TAMOB UX (HOPMHUPOBAHHUS B IPOLIECCE OCBOCHUS AUCIIUITITMHBI

Kon u HaumeHoBaHue
Ne KoHTposmpyemsle pa3aessl JUCHUTIIINHBL N Bun onenounoro
HMHJUKATOpa KOHTPOJIUPYEMOMN

n/m (Motyist) KOMITETEHLIH CpeacTBa

NuauBuayanbHbIe
1 [JIuneiinas anre6pa. VK-2.1, YK-2.3, VK-2.4 3a/1aHHsI KOHTPOJIBHOM
pabotbl Nel o Teme.

NunuBuyanbHbIe
2 |Bexkropnas anredpa. VYK-2.1, YK-2.3, YK-2.4 3aJJaHUs] KOHTPOJIBHOM
pabotbl Nel o Teme.

NunuBuyanbHbIe
3 | AHanuTHUYECKas TEOMETPHS Ha TUIOCKOCTH. VK-2.1, YK-2.3, VK-2.4 3a7aHus KOHTPOJIbHOM
pabotsl Nel o Teme.

WunuBuyanbHble
4 | AHanmuTHuYecKas TeOMETpUs B IPOCTPAHCTBE. VYK-2.3, VK-2.4, YK-2.1 3a/1aHKs] KOHTPOJIbHOM
pabotsl Nel o Teme.

NunuBuyanbHbIe
5 | dyHKIUYU OTHOM IEPEMEHHOM. VK-2.1, YK-2.3, VK-2.4 3a7laHus KOHTPOJIbHOM
pabotel Nel o Teme.

NuauBuayanbHbIe
6 |[IpomsBomHas GyHKIUH. YK-2.1, VK-2.3 3a/IaHusI KOHTPOJIBHOM
pabotel Nel o Teme.

WunuBuyanbHble
7 |IlpunoxeHus TpOU3BOTHOM. YK-2.1, YK-2.3, YK-2.4 3aJJaHUsl KOHTPOJIBHOM
pabotbl Nel o Teme.

NunuBuyanbHbIe
8 |®DyHKIIMM HECKOIBKUX MTEPEMEHHBIX. YK-2.1, VK-2.3, YK-2.4 3a/1aHNsI KOHTPOJIBHOMN
pabotsl Nel o Teme.




9 |Wnas xoHTakTHas padora. VYK-2.1, VK-2.3, VK-2.4

10 |Dk3amen. VYK-2.1, YK-2.3, VK-2.4
NunuBuyansHbie

11 | HeomnpeneneHHbIN HHTETPAIL. VYK-2.1, YK-2.3, YK-2.4 3a/1aHKs] KOHTPOJIbHOMN
paboTel Ne2 o Teme.
NunuBuayanbHbIe

12 |[Onpenenennsblii HHTETpall. VYK-2.1, YK-2.3, VK-2.4 3aJIaHHsI KOHTPOJIBHOM
paboThl Ne2 1o Teme.
NunuBunyanbHbIe

13 [HecoOcTBeHHbIN HHTETpA. VYK-2.1, YK-2.3, VK-2.4 3aJIaHusI KOHTPOJIBHOM
paboThl Ne 2 o Teme.

14 | KoMILIEKCHBIE YHCIA. VK-2.1, YK-2.3 Tecr.
NunuBuyanbHbie

Juddepenunanbabie ypaBHEHUS IEPBOTO

15 VK-2.1, YK-2.3, VK-2.4 3a/1aHusI KOHTPOJIBHOM
MopsIIKA.

paboThl Ne2 1o Teme.
NunuBunyaibHbBIE

16 JlapdepernpansHEIS ypaBHEHNA BRICIIIX YK-2.1, YK-2.3, YK-2.4 3aJaHusg K};HTponLHoﬁ

MIOPSIIKOB. o " '

paboTsl Ne2 o Teme.

17 |[WHuas koHTakTHas padoTa. VK-2.1, YK-2.3, VK-2.4

18 |3auer. VK-2.1, YK-2.3, VK-2.4
NuauBuayanbHbIe

19 |Psansl VK-2.1, YK-2.3, YK-2.4 3a7laHUs KOHTPOJIbHOM
paboTsl Ne2 o Teme.
NunuBuyanbHbie

20 [CnyuaitHbie COOBITHS. VK-2.1, YK-2.3, VK-2.4 3aJlaHus] KOHTPOJILHOM
paboThl Ne3 o Teme.
NunuBuyanbHbIe

21 | CiryuaitHple BETUYHHBIL. YK-2.1, YK-2.3, YK-2.4 3aJlaHUs] KOHTPOJIbHOM
pabothl Ne3 o Teme.
NuauBuayanbHbIe

22 | DneMeHTBhI MAaTEMAaTHYECKOM CTATHCTUKH. VK-2.1, YK-2.3, VK-2.4 3a/1aHUsI KOHTPOJIbHOM
pabotbl Ne3 o Teme.

23 |Wnas xoHTaKkTHas paboTa. VK-2.1, YK-2.3, YK-2.4

OIIK-1.6, OIIK-1.7, OIIK-

24 | Dx3ameH. 1.8, VK-2.1, YK-2.3, YK-2.4

7.2. TunoBsle KOHTPOJIBHBIE 3a/1aHUS WM UHBIE MaTE€PHAIIbl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH,
HE00XO0/IMMBIE /17151 OLICHKH 3HaHUH, YMEHUH 1 HABBIKOB U (MJIM) OMBITA MPO(eCcCHOHANBHOM e TeIbHOCTH,
XapaKTepU3YIOIUX 3Tarbl (OPMUPOBAHUSI KOMIIETEHIIUH B MPOLIECCE OCBOSHUSI TUCIIUTUTUHEI
U1 IPOBEPKU COPMHUPOBAHHOCTH MHIUKATOPa AocTrxkeHus komnereniun OIIK-1.6, 1.7, 1.8; VK-
2.1,23,24
WunuBunyanbHble 3aIaHUs KOHTPOJIBHBIX paboT pa3mMelieHsl B Kypce Moodle: Maremaruka st
CTyIeHTOB HanpasieHus "Dxonomuka" https://moodle.spbgasu.ru/course/view.php?id=1358
WuauBuyanbHble 3aJaHUs KOHTPOJIbHOM paboTsl Ne 1 o Temam pasmerieHsl B [IpunoxxeHun.
WuauBuayanbHble 3aJaHUsS KOHTPOJIBHOM paboTsl Ne 2 1o TeMaM pas3MelieHsl B [IpunoskeHun.
WuauBuyanbHble 3aJaHUs KOHTPOJIbHOM paboTsl Ne 3 o TemaM pasmerieHsl B [IpunoxxeHun.

7.3. Cucrema OLICHUBAHUWA PC3YJIbTATOB OGy‘ICHHH IO JTUCHHMITIIIMHE (MO,Z[YJ'IIO) IIpU MPOBCACHUUN TCKYLICTO
KOHTPOJIA YCIICBACMOCTH




Orneska
«OTIUYHOY (3aYTEHO)

3HAHHUSA:

- CUCTEMAaTH3UPOBaHHbIE, IITyOOKHE U MOJIHbIE 3HaHUS 110 BCEM pa3JienaM
JUCLIMILINHBL, @ TAK)KE [0 OCHOBHBIM BOIIPOCAM, BBIXOSIIHAM 3a IIPEAEIIBI
y4eOHOI TporpamMmel;

- TOYHOE HCII0JIb30BaHUE HAy4YHON TEPMUHOJIOTUH, CUCTEMAaTHUYECKH IPAaMOTHOE
U JIOTUYECKHU ITPaBUIIBHOE U3JI0KEHUE OTBETA HA BOIIPOCHI;

- IOJTHOE ¥ IITyOOKO€ YCBOSHHE OCHOBHOM M JIOMOJHUTEIBHOMN TUTEPaTypHI,
PEKOMEHI0BaHHOH pabouel MporpaMMoii 1o JUCIUIUTHHE (MOIYIIIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHCS B TEOPUSAX, KOHLEMIUAX U HAIIPABJICHUAX
JUCLUILIMHBL U AaBaTh UM KPUTUYECKYIO OLIEHKY, UCIIOJIb3YSl HAyUHbIE
JOCTUKEHUS IPYIUX JUCLMILIIUH

HaBBIKU!

- BBICOKUH YpOBEHb c(hOpMUPOBAHHOCTH 3asiBIICHHBIX B paboyeil mporpamme
KOMIICTCHITHIA;

- BJIaZICET HAaBBIKAMU CAMOCTOSITENILHO U TBOPUYECKHU PELIATh CIOKHBIE
poOJIeMBbl M HECTaHJApTHBIE CUTYAINH;

- IPUMEHSET TEOPETUUECKUE 3HAHUS /111 BBIOOpA METOAMKHU BBINOJIHEHUS
3aJJaHNM;

- TPaMOTHO 0OOCHOBBIBAET XOJ pEIICHUS 3a/1a4;

- 0e3yInpeyHo BiIajeeT MHCTPYMEHTapHeM yu4eOHOM TUCIUIUIMHEI, yMEHUE €ro
3¢ HEKTUBHO UCTIONB30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3324,

- TBOpUYECKasl CaMOCTOsTENIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKHX/Ta00PaTOPHBIX 3aHATUAX, AKTUBHO Y4aCTBYET B
IPYHIOBBIX 00CYX/IEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl HCIIOJHEHUS 3a1aHUN

Onenka
«XO0pOo1LI0Y» (3aYTEHO)

3HAHHUSA:

- JIOCTATOYHO IOJIHBIE U CUCTEMATU3UPOBAHHBIE 3HAHUS 110 JUCLUIUIMHE;

- YCBOEHHE OCHOBHOW M JIOTIOJHUTEIBHOM JINTEPATyphl, PEKOMEHI0BAHHON
paboueii mporpaMMoi 0 AUCHUTITNHE (MOYITIO)

YMEHHUS:

- YME€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIENIUAX U HAIIPABICHUAX
JTUCHUIUIMHBI U JaBaThb UM KPUTUYECKYIO OIICHKY;

- HCTOJIb3YyEeT HAYYHYI0 TEPMUHOJIOTHIO, TUHIBUCTUYECKU U JIOTUYECKH
MPaBWJIbHO U3J1araeT OTBETHI HA BOIIPOCHI, YMEET JielaTh 000CHOBaHHbIE
BBIBO/IbI;

- BJIaJICET MHCTPYMEHTAPHUEM I10 JUCLUIIIMHE, YMEHHE €r0 UCIOJIb30BaTh B
MIOCTAaHOBKE U PEILIEHUHN HAYYHbIX U IPO(ECCHOHATIBHBIX 3a7a4

HaBBIKU:

- caMoCToOsATeIbHAas paboTa Ha MPAKTUYECKUX 3aHATUSX, YIaCTHUE B TPYMIIOBbIX
00CYXJI€HUSIX, BBICOKHH YPOBEHb KYJIbTYpPbl UCTIOJIHEHUS 3a/IaHUM;

- CpeIHU ypOBEHb CPOPMHUPOBAHHOCTH 3asIBJIIEHHBIX B pabouell mporpamme
KOMIICTCHITH;

- 0e3 3aTpyaHEeHUH BBIOUpPAET CTAHIAPTHYIO METOJIMKY BBIITOJIHEHHUS 3a/1aHUM;
- 000CHOBBIBAET XOJ] pelIeHUs 3a/1a4 0e3 3aTpyIHEHU I




Orneska 3HAHUSA:

«YJIOBJIETBOPUTEILHOY - IOCTaTOYHbI MUHUMAJIbHBIN 00beM 3HAHUH 110 TUCIUILTIHE;

(3a4TeHO) - YCBOGHHE OCHOBHOM JIUTEPATYyPhl, PEKOMEHIOBAHHON paboveil mporpaMMoi;

- UCITIOJIB30BAaHUEC Haquoﬁ TCPMHUHOJIOTUH, CTUIIUCTUYCCKOC U JIOTUYCCKOC
H3JI0KCHUC OTBCTA HA BOIIPOCHI, YMCHHC J1€JIaTh BbIBOJbI oe3 CYHICCTBCHHBIX
OIIHOO0K

YMEHUSA:

- YMCCT OPUCHTHUPOBATHCA B OCHOBHBIX TCOPUAX, KOHICIIUAX U HAITPABIICHUAX
MO0 JUCHUIIJIMHC U 1aBaTb UM OLCHKY;

- BJIaJICET HHCTPYMEHTapyeM Y4eOHO! AUCIUILTUHBI, YMEHHE €T0 UCII0Ib30BAaTh
B PCHICHUU THUIIOBBIX 3aJa4;

- YMCCT IO PYKOBOJACTBOM IIpEIiogaBaTe/Iid pCiaTb CTAHAAPTHLIC 3ala4n
HAaBbIKH:

- paboTa moj; pyKOBOJICTBOM IPEMO/IaBATENSI Ha TPAKTUYCCKUX 3aHATHUSX,
JOIYCTUMBIN YPOBEHb KYJIBTYpPbI UCIIOJIHECHUS 3aJaHUN;

- JOCTaTOYHbI MUHUMAJILHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMMe KOMIETEHITHI;

- UCIIBITBIBACT 3aTPYAHCHUS IPU O60CHOBaHI/II/I AJIrOprUuTMa BBIITOJIHCHUA SaI[aHI/If/'I

Oruenka 3HAHUIA:

«HEYIIOBIICTBOPUTEIBHO» |- parMeHTapHbIC 3HAHUS M0 JUCIUIUINHE;

(He 3auTeHO) - OTKa3 OT OTBeTa (BBITOJHEHHUS MTUCHMEHHOW PabOTHI);
- 3HaHUE OT/ICTBHBIX UCTOYHUKOB, PEKOMEHIOBAaHHBIX paboUeil mporpaMmoi 1mo
TVCLUTUIAHE;
YMEHHUSI:

- HE YMeEET UCI0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;
- HaJIM4ue rpyObIX omMO0K

HAaBBbIKU:

- HU3KUM YPOBEHB KYJIbTYpbI HCIIOJHEHHUS 3aaHUI;

- HU3KHH ypOBEHBb CPOPMHUPOBAHHOCTH 3asIBIICHHBIX B paboueil mporpamme
KOMIICTCHITH;

- OTCYTCTBUE HaBBIKOB CAMOCTOSITEIbHON padOTHI;

- HE MOKET 00OCHOBATh AJIITOPUTM BBINIOJIHEHUS 33 JaHUI

7.4. TeopeTndeckre BOIPOCHl U MPAKTUUECKUE 3aJaHUs JJIs IPOBEACHUS MPOMEKYTOUHON aTTecTallun
oOyJaronuxcsi, HEOOX0IMMBbI€ JUIsl OLIEHKU 3HaHUM, YMEHHUI ¥ HaBBIKOB U (MJIM) OMbITA IPOPECCHOHATBHON
JeSITENIbBHOCTH, XapaKTEPU3YIOIINX 3TaIbl OPMUPOBAHUS KOMIIETEHIIUN B TPOLIECCE OCBOCHUS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. Teopernyeckue BONPOCHI 17151 IPOBEACHUS IPOMEXKYTOUHOM aTTecTalui 00yJaromuxcs

Ok3ameH -1 cemecTp (YCTHO).

KoHTpobHBIE BOIPOCH! J1s1 IPOBEACHMS IPOMEKYTOUHON aTTECTALlUU:

1. ®ynkius ogHoro aprymenta. OCHOBHBIE yieMeHTapHble QyHKIuU. Yucno e. CioxHas u
oOpartHast QyHKIIHSL.

2. beckoHeyHO Maible U OeCKOHEYHO OoJblIMe (PYHKIIMU U UX CBOMCTBA.

3. Ilpenen pynkium, nBa onpeaeneHus. OCHOBHBIE TeopeMbl 0 npezenax GyHkuuu. [Ipuznaku
CYILIECTBOBAaHMsI MpeAea.

4. HenpepbIBHOCTH (PyHKIUH, fBa onpeaeneHus. CBoiicTBa GyHKUNH, HEIPEPHIBHBIX B
3aMKHYTOM IPOMEKYTKE.

5. CpaBHeHHe OECKOHEUHO MaJbIX BEIMUYMH. 3aMedaTeNbHble pe/essl. Beipaxenue uyncna
gyepes mpeen.

6. Onpenenenue npousBogHol. Ee reomerpudeckuii u pusnueckuii cMpIcibl. Y paBHEHUE
KacaTeJIbHON M HOpMaJlu K TIOCKON KpHuBOil. Teopema o He0OX01MMOM yciIoBUH U HepeHIUPYEMOCTH
byHKINY.

7. OcHoBHBIE TpaBmIIa AU HepeHIuPOBAHUS.

8. IIpou3BoHbBIE CIOKHOM, 0OpaTHOM 1 MapaMeTpUUECKH 3a1laHHON (YHKIIUH.

9. Ilpou3BOIHBIE OT CTENIEHHOM, MOKAa3aTEIbHON U JOrapu(pMHUUECKON (HYHKIIUH.




10. [Ipon3BOHBIE OT TPUTOHOMETPUUECKUX M OOPATHBIX TPUTOHOMETPUUECKHUX (DYHKITHIA.

11. Teopema depma.

12. Teopema Pomia. Ee reomerpuueckuii cmbici. CiencTBue.

13. Teopema Jlarpanxa.

14. Teopema Komm.

15. Pa3nuuHble BUIBI HEONIPEAEIEHHOCTEN U UX PACKPBITHE C IIOMOIIBIO ITpaBuia Jlonurans.

16. HeoOxoaumble U 1OCTAaTOUYHbIE YCIOBHUS MOHOTOHHOCTH (DYHKIIHH.

17. OxcrpemyMmsbl pynkunu. Heo0xoaumoe ycnoBue CyliecTBOBaHUS IKCTpeMyMa (PyHKIIHH.
JlocTaTo4HbIe YCIOBHS MaX U MIiN GYHKIUK OTHOTO apryMEHTa.

18. BeITTyK10CTh ¥ BOTHYTOCTh KpuBOM. Touku nepernda. MccnenoBanue GyHKIIMN Ha
9KCTPEMYM C MOMOIIIBIO BTOPOH MTPOU3BOTHOM.

19. AcuMnToTHI.

20. Iuddepennnan dynkuun. MaBapuanTHOCTh hopmbl nuddepeniuana. duddepenunan
JUTUHBI TyTH TJIOCKOW KPUBOM.

21. OyHKIMS HECKOJIBKUX TIepeMeHHBIX. O0s1acTh ee onpeeneHus B N-mepHoMm EBkianaoBoM
IIPOCTPAHCTBE U criocoObl 3aanus. ['eomeTpruyeckas TpakroBka. [Ipenen u HenmpepbIBHOCTH (QYHKIIUU
HECKOJIbKUX MEPEMEHHBIX.

22. YacTHble TPOU3BOAHBIE (PYHKIIMN HECKOJIbKUX MepeMeHHbIX. YacTHble nuddepeHimans.
[Tonubii qudpepennmar.

23. Ilpou3BogHas MO HAMPABJICHUIO U €€ CBA3b C IpagueHTOM (QyHKIUMU. YacTHBIE TPOU3BOIHbBIC
(GYHKIIMM HECKOJIBKUX MEPEMEHHBIX KaK MIPOU3BOIHBIC IO HAMIPABICHUIO KOOPIUHATHBIX OCEH.

24. CnoxHasi GyHKIUS HECKOJIBKHUX TICPEMEHHBIX M €€ TIPOU3BOIHBIC - YACTHAS U ITOJTHAS.

25. YpaBHEHHE KacaTeJIbHOM IIOCKOCTH U HOPMAJIU K ITOBEPXHOCTHU. [ 'eomeTpuyeckasi TpakTOBKa
nostHOTO MU depenmmana GyHKIUU IBYX IEPEMCHHBIX.

26. IIpou3BOJHBIC BBICIIUX MOPSIKOB. DKCTPEMYMBI (PYHKIIMH HECKOIBKUX ITEPEMCHHBIX.

27. HeoOxoaumoe ycioBHe dKCTpeMyMa (DYHKITMU HECKOJBKHX TIepeMeHHbIX. Hanboubimee u
HaWMEHbIIIee 3HAaUCHHS (PYHKIIMN HECKOJIBKUX IMEPEMEHHBIX.

28. JloctaTO4HbIE YCIOBHS SKCTPEMYMOB (PYHKIIMU HECKOJIBKUX TTEPEMEHHBIX.

3auer - 2 cemecTp (cobecenoBaHue).

KoHTpobHBIE BOIPOCH! J1s1 IPOBEACHMS IPOMEKYTOUHON aTTECTALlUU:

1. IlepBooOpa3Has 1 HeolnpeeNEHHbIH HHTErpall, CBOUCTBA.

2. 3amMeHa NEpEMEHHOM B HEONIPENETIEHHOM UHTETpaJIE.

3. HTErpupoBaHue Mo 4acTsM B HEONPEACIEHHOM HHTErpase.

4. aTerpupoBaHue MPOCTEUIINX APOOHO-PAIMOHAIBHBIX (DYHKIUH.

5. MHTErpvpOBaHUe HEKOTOPBIX UPPALMOHAIBHBIX BEIPAKEHUN. TpUTrOHOMETPUUECKUE
MOJICTAHOBKH.

6. OnpenieneHHbIN UHTErpall: ONPEAEICHHE, CBOMCTBA. ['eOMeTprUecKHii CMBICIT.

7. IHTerpas ¢ nepeMeHHbIM BEPXHHUM MPEIEIIOM U ero JuddepeHIMpOBaHUE.

8. dopmyna Hetorona-JIelioHuLIa.

9. 3ameHa nepeMEHHOH B ONIPENEIEHHOM UHTETpaJIe.

10. UHTErpripOBaHUE MO YaCTAM B ONPEAEIEHHOM HHTETpalIe.

11. UnTerpupoBaHne YeTHBIX U HEYETHBIX (PYHKLUH HA CAMMETPUYHOM HMHTEPBAJIE.

12. 'eomeTpuueckue NpUIIOKEHHS ONPEAEIEHHBIX HHTETPAJIOB: BEIUUCIEHHE MIJIOMAAN MTJIOCKON
burypsi.

13. HecoOGcTBeHHBIE HHTETPATIBI.

14. Tuddepeniranbable ypaBHEHHS C Pa3IeISIONIUMUICS TEPEMEHHBIMH.

15. OgHopoausie nudepeHIaIbHbIe YPaBHEHUS IIEPBOTO MOPsAKa.

16. Jluneiinsle nuddepeHnranbHble ypaBHEHUs IEPBOTO MopsiaKa. Y paBHeHus: bepuysu.

17. InddepennmanbHble ypaBHEHH BTOPOTO MOPSAIKA, JOMYCKAIONIIUE TOHMKEHHE TOPSIIKA.

18. Jlunelinple oqHOPOAHBIE TU(depeHINaTbHbIE YPaBHEHHUS BTOPOTO MOPAIKa ¢ MOCTOSTHHBIMU
ko3 Puurentamu. CBoiicTBa UX perieHuil. Xapakrepuctuueckoe ypaBHeHHe. CTpyKTypa o01iero
penieHusl.

19. Jluneiinpie HeonHOPOAHBIE MU PepeHTnaIbHbIE YPABHEHHSI BTOPOTO MOPSIKA C
MOCTOSTHHBIMU KO3 (UIIMEHTaMH U CIIEUAIbHOM MpaBoil yacThio. KOHCTpyKIMS 4acTHOTO U 00111ero
peueHni HEOTHOPOIHOTO YPAaBHEHMS.



20. JIunetinbie nuddepeHmaibHbIe YpaBHEHUS BTOPOTO MOPSIKA: METO] BapHaIluu
MIPOU3BOJILHBIX MOCTOSIHHBIX.

Dk3amMmeH - 3 cemecTp (YCTHO).

KoHTposbHBIE BOIIPOCH! )11 IPOBEACHUS IIPOMEKYTOUHOM aTTECTALUU:

1. YncnoBble psAlibl: OCHOBHbIE MIOHATUS U CBOWCTBA PSI/IOB.

2. IlepBrlii pU3HAK CPABHEHMSI CXOIMMOCTH 3HAKOIIOJIOKUTEILHOTO YUCIIOBOIO psja.

3. Bropoii npu3Hak cpaBHEHUS CXOAMMOCTH 3HAKOIOJIOKUTEIBHOIO YUCIOBOIO Psijia.

4. Ipuznak [lanmamOepa 1 paguKaabHBIA TPU3HAK CXOAUMOCTH
3HAKOIIOJIOXKUTEIBHOTO YHACIOBOIO Psa.

5. HTerpasibHbIi MPU3HAK CXOAUMOCTH 3HAKOIIOJIOKUTEIBHOTO YHCIOBOTO Psa.

6. 3HaKoUepEYIOIIUNCS Psia. AOCOTIOTHAS M YCIOBHAS CXOAMMOCTD. J|OCTaTOYHBIN MPU3HAK
CXOJIMMOCTH 3HAKOYEPEAYIOIIErocs psiaa.

7. 3HaKouepeyIOIUNCS psaa. AOCOTIOTHAS M YCIOBHAS CXOQUMOCTh. OOIuUi TOCTaTOYHBIN
IIPU3HAK CXOAUMOCTH 3HAKOIIEPEMEHHOTO Psija.

8. @yHKIMOHAIBHBIN psAJ U 00J1aCTh €ro cXoaAuMOCTH. [Torck MHTEpBana CX0JUMOCTH.

9. Creniennoii psia. Teopema AGens u ee CICICTBUS.

10. Paznoxenue Gpynkuuu B psja Teimopa. Teopema o cxogumoctu psina Teiinopa K GyHKITUH.
JoctarouHoe ycioBHue pa3iouMocTd GyHKIUU B psaa Teitnopa.

11. CaygaifHble COOBITHS U UX KJIACCU(DUKAIIUS.

12. [leiictBus Hax coObITHsIMH. [1oTHAS TpyIa COOBITHIA.

13. DnemenThl KOMOUHATOPUKH. [lepecTaHOBKY, pa3MeILleH s U COYETaHUsI.

14. OTHOCHUTENBHAS YacTOTa U ee cBoiicTBa. Kiaccuueckoe ornpezenenne BepOITHOCTH.
CBoiicTBa BEPOSITHOCTH.

15. TeopeMsl C10KEHUS BEPOSITHOCTEN /1151 HECOBMECTHBIX Y COBMECTHBIX COOBITHIA.

16. TeopeMbl yMHOKEHUs BeposiTHOCTEN. HecoBMecTHbIE M He3aBUCUMBbIE COOBITHA. Y CJIOBHAs
BEPOSITHOCTh. BEpOATHOCTh HACTYIUIEHUS XOTSI Ob OJJTHOI'O COOBITHSL.

17. ®opmyina nonHoi BepositHocTu. Dopmyna baiieca.

18. TIoBTOpHBIE HEe3aBUCUMBIE UcTibITaHusA. Dopmyiia bepryiu.

19. IToBTopHbIe ucnbiTanus. opmyna [lyaccona.

20. IToBTropHbIE UcTibITaHUS. JIOKanbHAs U UHTETpalbHas TeopeMsl Jlamaca.

21. JIuckpeTHble CiTy4aiiHble BEIMYMHBI. 3aKOH PACIpENEICHHs BEPOSITHOCTEN TUCKPETHOM
CIIy4allHOM BEJIMYMHBI, IIPABUJIA €70 IIOCTPOCHUS, MHOTOYTOJIBHUK PacIIpeIeIeHus

22. @yHKIMS paclpeesIeHus] BEpOATHOCTEW JUCKPETHOM CIIydaliHOM BEMYMHBI U €€ CBOMCTBA.

23. YucnoBble XapaKTEpUCTUKU AUCKPETHOM CIIydailHOW BEJIMYMHBI U UX CBOMCTBA
(MaTemMaTH4ecKoe OKUJaHKe, TUCIePCHs], CpeJHEe KBaJPaTHUECKOEe OTKIIOHEHUE, MOJIa).

24. buHOMMAJIbHBIA 3aKOH paclpeesIeHUs] BEPOATHOCTEW JUCKPETHOM ClIydyalilHOW BEJTUYMHBI.

25. 'eoMeTprYECKHl 3aKOH PaCIPEEIICHNs BEPOSITHOCTEN TUCKPETHON CIIy4aliHON BEJINYMHBI U
€r0 YUCJIOBBIE XapaKTECPUCTUKHU.

26. Pacnipenenenne Ilyaccona TuCKpeTHON CilydaliHON BEJIMYMHBI U €70 YUCIIOBBIE
XapaKTEPUCTHKHU.

27. HenpepbsIBHBIE CllyyaiiHble BeTUUMHBL. IHTErpanbHas QyHKIUS pacnpeaeaeHus
BEPOSITHOCTEN U €e CBOWCTBA, rpaduK.

28. TuddepennmanbHast QyHKIMS pacripeieIeHUs] BEpOSITHOCTEH HEMPEPhIBHOM CiTydaifHON
BEJINYMHBI, €€ CBOMCTBA, KPUBAsl PACIIPEICIICHHUS.

29. YucnoBble XapaKTEPUCTUKN HEMPEPBIBHOM CITy4yallHOW BETUYMHBI.

30. PaBHOMEpHBII 3aKOH paclpeneacHus HENPEPbIBHOM ClTydailHOW BETMYMHBI U €€ YHCIOBBIE
XapaKTEPUCTHUKHU.

31. Iloka3aTenbHbII 3aKOH paclpeesIeHNs] HENPEPBIBHOM CIIy4aliHOM BEIMYMHBI U €€
YUCJIOBBIE XAPAKTEPUCTUKHU.

32. HopmaibHbIi 3aKOH pacipeesIeHNs] HENPEPBIBHON CIIy4aliHON BEJINYMHBI U €€
YHCJIOBbIE XapaKTepUCTUKU. [IpaBuio Tpéx curm.

33. TloHsATHE IBYMEPHOU CIIY9aliHOM BEIMYMHBI. 3aKOH PACIPEICIICHIS IBYMEPHOH CITydaiiHOM
BEJINYUHBI.



34. OyHKIUA pacnpeeIeHUs] ABYMEPHOUM CIIy4yailHOW BEJIMYMHBI U €€ CBOMCTBA.

35. 3aBUCUMOCTb M HE3aBUCUMOCTh ABYX CIIYYalHBIX BEJIUUUH. Y CIIOBHBIE 3aKOHBI
pacnpeneneHus.

36. UucnoBble XapaKTEPUCTUKU IBYMEPHOU CIIy4alHOW BEJIMYMHBI. MaTeMaTUueCcKoe OKUAaHue
u aucrnepcusi. KoppensuuoHHbIi MOMEHT, KO3 (PUIIMEHT KOPPEISILUU.

37. IlpenMeT u 3aj1aud MaTEMaTUYECKON CTATUCTUKH.

38. I'eHepanbHas U BBIOOPOYHAS] COBOKYITHOCTH. MeTo1b1 0TOOpa BRIOOPOYHOM COBOKYITHOCTH.

39. Dmnpuueckas GyHKIUS pacipeiesieHus, €¢ CBoMCcTBa. BapualMoHHBIN U CTAaTUCTUYECKUI
psa.

40. I'paduueckoe n300pakeHne CTaTUCTUYECKOTO pacnpenenenus. [lomuron u rucrorpamma
OTHOCHUTEIIbHBIX YaCTOT.

41. YucnoBble XapaKTEPUCTUKU CTATUCTUYECKOTO pacpe/IesieHus: TeHepaibHasi U BHIOOpOYHAast
CpenHsis, TeHepalibHasl U BBIOOpOYHAs JUCIEPCUsi, TEHEPATbHOE U BEIOOPOYHOE CpeiHee KBaApaTHIECKOe
OTKJIOHEHHE.

7.4.2. I[lpakTrueckue 3aaHus Il POBEICHUS TPOMEKYTOUYHON aTTECTAIIUN O0YJarOIITIXCSI
PasnoypoBHEBbIE 3ajaHUs 1S IPOBEICHUS IPOMEXKYTOUHON aTTECTALlMU Pa3MEILEHbI B
[Tpunoxenuu.

7.4.3. IlpumepHbIe TEMBI KYpCOBOM pabOThI (IIpoeKTa) (IpH HATMYHUN)
KypcoBbie paboThl (IpOEKThI) yUeOHBIM IUIAHOM HE MPEAYCMOTPEHBI.

7.5. Meronuueckre MaTepralibl, ONIPEAEIIOIINE NPOLEAYpPbl OLICHUBAHUS 3HAHUM, YMEHU, HABBIKOB U
(uv) ombITa IPOQPECCHOHANBHOMN NEATETLHOCTH, XapaKTEPU3YIOIIe dTarbl (OPMHUPOBAHUS KOMITETCHIIUH

[Ipouenypa npoBeaeHUs MIPOMEKYTOYHON aTTECTALUN U TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH
PEerIaMEHTUPYETCS JIOKAIbHBIM HOPMAaTUBHBIM aKTOM, OIPEIEIAIOINM ITOPSA0K OPraHU3aluy U
IPOBEICHUS TEKYIEro KOHTPOJISI YCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTAlNU 00yJarOIIUXCS.

[Iponieypa oneHnBanust GOPMHUPOBAHUS KOMIIETCHIIMN TIPU TIPOBEICHUH TEKYIIETO KOHTPOJIIS
npuBeseHa B 1. 7.2.

TunoBble KOHTPOJIBHBIE 3a/IaHUS WM HHbIE MaTE€pPHUAJIbl TEKYIIETO KOHTPOJIS MPUBEAEHBI B 1. 7.3.

Wtorom usyueHus TUCUUIUIMHBI B 1 cemecTpe ABseTcs 3Kk3aMeH. DK3aMeH MPOBOJUTCS 110
pacnucanuio ceccuu. dopma nposeieHUs 3aHATUS — YCTHasl. B aKk3aMeHaIlMOHHBIN OMIeT BKIIIOUEHO JBa
TEOPETUYECKHUX BOIPOCA U MPAKTUUECKOE 3aJaHNE, COOTBETCTBYIOIIEE CONEPKAHUIO (POPMUPYEMBIX
KOMIIETCHITHH.

JJ1 TOATOTOBKH IO 3K3aMEHAIIMOHHOMY OMJIETY OTBOJIUTCS 45 MUHYT.

WTtorom usyueHus IUCHUIUIMHBI BO 2 CEMECTpPE SBJIAETCS 3a4eT. 3aueT IPOBOJAUTCS Ha MOCIEIHEM
10 PACMHUCAHUIO IPAKTUYECKOM 3aHATHH B CEMECTPE U BBICTABIIIETCS 110 PE3YNIbTATAM TEKYILEH
YCIIEBAEMOCTH 00Y4YaIOILIErocs B CEMECTPE.

Jli1a 0Oy4aromuxcsi, He aTTECTOBAaHHBIX B TEUEHUE CEMECTpPa, IPOBOJAUTCS YCTHOE coOECceI0BaHueE.

Wtorom usyueHus TUCUUIUIMHBI B 3 ceMeCTpe ABISETCS 3K3aMeH. DK3aMeH ITPOBOJUTCS 110
pacnucanuio ceccuu. dopma nposeieHUs 3aHATUS — YCTHasl. B ak3aMeHaIMOHHBIN OMIeT BKIIIOUEHO JBa
TEOPETUYECKHUX BOIPOCA U MPAKTUUECKOE 3aJJaHIE, COOTBETCTBYIOIIEE CONEPKAHNUIO (POPMUPYEMBIX
KOMIIETCHITHH.

JJ1 TOATOTOBKH IO 3K3aMEHAIIMOHHOMY OMJIETY OTBOJIUTCS 45 MUHYT.

7.6. Kputepuu onieHuBaHHUs c(hOPMUPOBAHHOCTH KOMITETECHIIMI TIPU MPOBEICHUH IPOMEKYTOUHOU
aTTecTaluu

YDOBCHB OCBOCHUS M OLICHKA

Onenka
Kpurepun Onenka
«HEYAOBJIETBOPUTEID Onenka «xopomo» | OLeHKa «OTIMYHO»
OLICHUBAHUS o «yZIOBJIETBOPUTEIILHO
HOY
«HE 3aUTEHOY «3a4TEHOY»




YpoBeHb ocBoeHUsSI | YPOBEHb OCBOEHUSA | YPOBEHBb OCBOCHUS YpoBeHb OCBOEHUS
KOMIIETEHIINHU KOMITETEHIINHU KOMITETEHIINN KOMITETEHIINH
«HEAOCTATOYHBIN. «TOPOTOBBIN». «IPOJIBUHYTBIN. «BBICOKHI.
KoMmnereniinu He KoMmnerenmnuu KoMmnerenmnu Komnerenmnuu
c(OpMHPOBAHEI. c(OpMHPOBAHBI. c(OpMHPOBAHBI. c(OPMHPOBAHBI.
3HaHus OTCYTCTBYIOT, | CdopmupoBansl | 3HaHHUA OOLIMPHEIE, 3HaHuA
YMEHUS ¥ HaBBIKK HE | 6a30BbI€ CTPYKTYPHI | CHCTEMHBIC. YMEHUS | apryMEHTHPOBAHHBIE,
chOopMHUPOBAHBI 3HAaHUU. YMEHUs HOCST BCECTOPOHHUE. Y MEHUS
(bparMeHTapHbI U PEenpOAYKTUBHBII YCIIEILIHO
HOCST Xapakrep, IIPUMEHSIIOTCS K
PEeNpOAYKTUBHBII MIPUMEHSIOTCS K PELIECHUIO KaK
Xapakrep. PELIEHUIO TUIIOBBIX TUIIOBBIX, TaK U
JemoHcTpupyercs 3aJJaHuM. HECTaH/IapTHBIX
HU3KHUH YPOBEHb JleMOHCTpUpYETCS | TBOPYECKUX 3aJaHUU.
CaMOCTOSTEIILHOCTH JIOCTAaTOYHBIN JemoHcTpupyercs
[IPAKTUYECKOIO YpOBEHb BBICOKHMI YpPOBEHb
HaBBIKA. CaMOCTOSITEJIBHOCTH | CaMOCTOSTEIbHOCTH,
YCTOHYMBOTO BBICOKAsI aJallITUBHOCTh
IIPAKTUYECKOI0 | MPAKTUYECKOTO HaBbIKA
HaBbIKA.

OO6yyaromuiics OO6yyarommuiics Obyuarommuiics OO6yyaromuiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET: J€EMOHCTPHUPYET:
-CYILLIECTBEHHbIE -3HaHUS -3HaHUE U -r1y0okue,

po0OeIbl B 3HAHUSIX TEOPETUYECKOT0 MIOHUMAaHUe BCECTOPOHHUE U
yueOHOro MaTepuana; MaTrepuana; OCHOBHBIX BOIIPOCOB | apryMEHTUPOBaHHbBIE

-JI0ITyCKaKOTCSI -HEMOJIHbIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHHUS MPOTPAMMHOIO

MIPUHLUIIAATIbHBIE Ha OCHOBHBIE o0bvema MaTepHaa;
OLIMOKM IIPU OTBETE | BOIPOCHI, OINOKH B IIPOrPaMMHOTO -II0JIHO€ TOHUMAaHNE
Ha OCHOBHBIE OTBETE, MaTepuana; CYLIHOCTH U
BOIMPOCHI OuniieTa, HEZ0CTaTOYHOE - 3HAHMUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U IIOHMMAaHHE TEOPETUYECKOTO paccMaTpuBaeMBbIX
[IOHMMaHHe CYILIHOCTHU MaTepuaia IIPOLIECCOB U SIBJICHUIA,
OCHOBHBIX ITOHITHH U M3JIaraeMbIX -CII0COOHOCTD TOYHOE 3HaHHE
KaTeropui; BOIIPOCOB; YCTaHABIIMBATb U | OCHOBHBIX ITOHSTHM, B
-HEIIOHUMaHHe -HEYBEPEHHBIE U OOBSICHATB CBSI3b | paMKax 00CYX/1aeMbIX
SHAHUS CYILIHOCTHU HETOYHBIE OTBETHI | MPAKTUKU U TEOPUH, 3a/1aHMI;
JIOTIOJIHUTEJIBHBIX | HA JOMOJIHUTENIbHbBIE BBISIBJISITD -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIIPOCHI. IIPOTUBOpPEYHS, yCTaHaBIMBAaTh U
3a/laHuil ousera. poOJIEMBI U OOBSICHATH CBSI3b
TEHJACHIIUU MIPAKTUKU U TEOPUH,
pa3BUTHS; -JIOTUYECKU
-TpaBUJIbHBIE U nocJieI0BaTeIbHbIE,
KOHKpETHbIE, 0€3 coJIepKaTeNIbHBbIE,
rpyObIX OIHOOK, KOHKPETHBIE U
OTBETHI HAa HCYepIbIBaIOIINe
MIOCTaBJICHHBIE OTBETHI Ha BCE 3aJIaHUS
BOIIPOCHI. owiera, a TaKkKe
JIOTIOTHUTEIIbHBIE
BOIPOCHI
JK3aMeHaropa.




[Ipu BEIMOTHEHUH OOGyuarommiics OOGyuarommiics OO0yuaromuiicst
MIPAKTUYECKOTO BBITOJTHUII BBITTOJTHUII MPABUIILHO BBITIOJIHUI
3aJaHus OuneTa MIPaKTUYECKOE MIPAKTUYECKOE MIPAKTUYECKOE 3aJaHUE
oOyuaromuiics 3ajaHue oumnera ¢ 3ajjaHue oumera ¢ ounera. [Tokazan

IPOJEMOHCTPUPOBAI | CYIIECTBEHHBIMU HEOOTBIINMH OTJINYHBIC YMEHUS B
HEJIOCTaTOYHBII HETOYHOCTSAMH. HETOYHOCTSMH. pamMKax OCBOEHHOI'O
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopoume | yueOHOro marepuana.
IIpaxkTrueckue OLIMOKY B YMEHHS B paMKax Pemaer
3aJlaHus HE COJIep’)KaHUU OTBETA OCBOEHHOT'O IIPEI0KEHHBIE
BBITIOJIHEHBI U peIlIeHUH y4eOHOro MIPaKTUYECKUE 3a/1aHus
YMEHHUS OO0yvarommiicst He MIPAKTUIECKHIX MaTepuana. 0e3 ook
OTBEYAaET HA BOIIPOCHI 3a/1aHUM. [Ipemnoxennsie OTtBeTwI1 Ha Bce
owiera npu [Ipu orBeTax Ha MPaKTUYECKHE JOTIOJTHUTEIbHBIC
JIOTIOJTHATEIBbHBIX JOTIOJTHUTEIbHBIE | 3aJaHus PEIICHbI C BOIIPOCHI.
HaBO/ISIIUX BOMPOCAX BOIPOCHI OBLIO HEOOIBIINMH
IpenojaBaTes. JIOTIYILIIEHO MHOI'O HETOYHOCTSAMH.
HETOYHOCTEH. OTtBetun Ha
OOJIBIITMHCTBO
JIOTIOJTHUTEITbHBIX
BOIIPOCOB.
He moxet BrIOpaTh HcneiTeiBaeT bes 3arpynHennii [Ipumensier
METOAUKY 3aTpyAHEHUS 10 BbIOMpaeT TEOPETHUYECKUE 3HAHUS
BBIITOJIHEHUS BBIOOPY METOJUKU CTaHJApTHYIO JUTSL BBIOOpa METOIUKH
3a/laHUuM. BBITIOJIHEHUS METOAUKY BBIIIOJIHEHHUS 3aJaHU M.
Jomyckaet rpyOsie 3a/1aHUM. BBIIIOJIHEHUS He nomyckaet ommbox
OLIMOKYU TpU JlomyckaeT omuoku 3a/1aHMi. [P BBINOJHEHUU
BBIITOJIHEHU U npu BoeimonHeHun | Jlomyckaet omuoKku 3a/1aHUil.
3a/laHui, 3a/1aHH, IIPU BBINOJIHEHUU CamocrosiTensHO
HapylaKIINe JOTUKY | HapylIeHUs JIOTUKU 3a/laHui, He aHAIU3UPYET
pelieHus 3a1ay. penieHus 3aay. Hapylarouue pe3ynbTaThl
BIIA/ICHHE Henaer HcnbiTeiBaeT JIOTUKY PEIICHUs] | BBINOJHEHUS 3a1aHUM.
HABBIKAMHU HEKOPPEKTHBIE 3aTPYIHEHHUS C 3a1a4 I'pamotHO
BBIBOJIBL. dbopmynupoBanueM | Jlenaetr KOppeKkTHbIE | OOOCHOBBIBAET XOJ
He moxer KOPPEKTHBIX BBIBOJIBI 110 pelIeHus 3a1a4.
000CHOBATh BBIBOJIOB. pe3yibTaTam
ITOPUTM UcnbiTeiBaeT pelIeHns 3a1auH.
BBIITOJIHECHUS 3arpyaHeHus npu | OOGOCHOBBIBAET X0
3aaHuM. 000CHOBaHUU pereHus 3anay 6e3
anropuTMa 3aTpyAHECHUMN.
BBITIOJIHCHHS
3a/IaHHM.

OneHka no JUCHUILIMHE 3aBUCUT OT YPOBHSI C(DOPMHUPOBAHHOCTH KOMIETEHIINN, 3aKPEIUIEHHBIX 3a
JUCIUIIMHOM, U TIPeCTaBIIAET cCOOOM cpeiHee apu(METUUECKOE OT BbICTABJIEHHBIX OLIEHOK MO OT/IEIbHBIM

pe3yabTaTaM oOydeHus (3HaHUS, YMEHUS, BIaJCHIUE HABBIKAMU).

Or1eHKa «OTJIMYHO»/ «3a4TEHOY BBICTABIISIETCS, €CJIH CpeHee apuPMETHISCKOE HAXOIUTCS B
uHrepBaie ot 4,5 1o 5,0.

Or11eHKa «XOpOIIO»/«3a4TEHO» BBICTABJISIETCS, €CIIU cpeHee apru(hMEeTUIECKOe HaXOIUTCS B
uHTEepBaye ot 3,5 1o 4,4.

Or1eHKa «yIOBIIETBOPUTEIHHOY/ «3aUTEHOY» BBICTABIIICTCS, €CITU CpeiHEe apu(MeTHIeCcKoe
HaXOJUTCA B MHTEpBaJe OT 2,5 1o 3,4.

Or1reHKa «HEYIOBIETBOPUTEIHHOY/ «HE 3a4TEHOY BBHICTABIISIETCSA, €CITH CpeiHee aprupMeTHIECKOe
HaxoauTcsa B uHTEpBate ot 0 1o 2,4.



8. YueOHO-MeTOAMYeCKOE U MATEPUATBHO-TEXHUYECKO0E o0ecneyeHne TUCIUILIMHBI (MOTYJIs)
8.1. IlepeueHb OCHOBHOM U JIOTIOJHUTEILHON JINTEPATYPbI, HEOOXOAUMOM I OCBOCHUS JUCLIUTUINHBI

(Moyist)
. Konmnuectso
Ne ABTOp, Ha3BaHUE, MECTO M3AaHUs, H3IaTEIILCTBO, IO U3JaHUs y4eOHOU 1
n/m y4eOHO-METOIMYECKOM JTUTEPaTyPhI PK3CMILIADOB/SICKTD
oHHbIH agpec Ib6C
OcHoBHas JUTEPATYPA

1 I'mypman B. E., PyKoBOACTBO K pEIICHHIO 3a/1a4 [10 TCOPHH BEPOATHOCTEH U https://urait.ru/bcode/
MaTemMaTHueckoi craructuke, Mocksa: FOpaiit, 2020 449645

9 Harancon U. I1., Kpatkuii kypc Beiciicii Matematuku, CankT-IlerepOypr: https://e.lanbook.com
Jlanb, 2021 /book/167767

3 Kpemep H. 1., ®puaman M. H., Tpuruun U. M., Jluneitnas anreopa, https://urait.ru/bcode/
Mocksa: HOpaiir, 2023 510867
Kpemep H. ., ®puaman M. H., ITytko b. A., Tpummn 1. M., Beiciias https://urait.ru/bcode/

4 | mareMaTHKa AJi1 SKOHOMHUYecKoro OakanaBpuara B 3 4. Yacts 1, Mocksa:

. 436490
M3patensctBo FOpaiit, 2019

5 Kpemep H. 111., Teopust BeposITHOCTEH U MaTeMaTHYECKasi CTATHCTHKA B 2 Y. https://urait.ru/bcode/

Yacts 1. Teopus BepositnocTelt, MockBa: U3narensctBo FOpaiit, 2018 421232
JonoJHuTeIbHAS JIUTEPATYPA
Canynuos H. E., I'amonuna U. 3., Kynoseix I'. B., Koncnekr nekuumii no

1 |macummmne «Teopus BEpOATHOCTEH U MaTeMaTHYECKast CTATHCTUKA, http://www.iprbooksh
Poctos-na-Jlony, Taranpor: M3narensctBo FOxHOrO dhenepanbHOro op.ru/87428.html
yHuBepcurera, 2017

5 CwmupaoBa B. b., Mopo3sosa JI. E., Ytuna H. B., CokpaieHnslit Kype http://www.iprbooksh
MaTeMaThKu ais 6akanaBpoB. B 3 wactax. Y. 1. AnreGpa u reometpus, , 2019 0p.ru/89690.html

3 Canosuuuas U. B., Xopommiosa E. B., MaremaTuueckuii aHajus: https://urait.ru/bcode/
onpexaeneHHblid uaTerpai B 2 u. Yacte 1, Mocksa: FOpaiit, 2022 493086
AbGpamsH N{ 3., Jlekunu no UHTErpaIbHOMY UCUUCIIEHUIO (PYHKIUN OJTHOM https://Www.iprbooks

4 |nepemMeHHOM U TeopuHu psaoB, PocroB-Ha-/lony, Taranpor: U3narenscTBo

hop.ru/117154.html
HOxHoro genepanbHoro ynusepcurera, 2021

5 Karmman 1O. S1., Teopust BeposiTHOCTEH M MaTeMaTHYeCKast CTATUCTHKA. https://urait.ru/bcode/
ITpumepsl ¢ pemenusmu, Mocksa: FOpaiit, 2022 490304
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Obyuaromuecs u3 ynciia HBaIU0B U ul ¢ OB3 oOecnieunBaroTCs meyaTHBIMU U (UJTHN)
3JIEKTPOHHBIMU 00pa30BaTeNbHBIMU pecypcamMy B popmax, aaTHPOBAHHBIX K OTPAaHUYEHUIM UX
3/10pOBBSL.

8.2. Ilepeuens pecypcoB nH(DOpMAITMOHHO-TEIEKOMMYHUKAITMOHHON ceTH «HTepHET», HEOOXOIUMBIX JIJIS
OCBOEHUS AUCHUILTUHBI (MOTYJIs)

HaumenoBanue pecypca cetn «/IHTEpHET»

DJIEKTPOHHBIN aJpec pecypca

Teopernueckas moaroroBka Breicmias
MareMarnka Marematuka, | cemecTp

hp2id=4347

https://moodle.spbgasu.ru/course/view.p

Teopernueckas moaroroBka Breicuias
MareMarnka MaremaTuka, 2 ceMecTp

hp?id=4347

https://moodle.spbgasu.ru/course/view.p

Teopernueckast moaroroska  Beicmas
MareMarnka MaremaTuka, 3 cemecTp

hp?id=4716

https://moodle.spbgasu.ru/course/view.p

8.3. HepequL COBPCMCHHBIX HpO(bCCCI/IOHaHBHBIX 0a3 JaHHBIX U I/IH(bOpMaI_II/IOHHBIX CIIPAaBOYHLIX CUCTEM

HaunmenoBauue

DIIeKTPOHHEIN ajipec pecypca




Ob6pazoBarenbHble nHTEpHET-pecypcbl CIIGIACY

https://www.spbgasu.ru/Univer
sitet/Biblioteka/Obrazovatelnye
_internet-resursy/

EnuHbIi 31eKTPOHHBIN pecypc yd4eOHO-METOAMYECKON JIUTEPATyPhI
CIIoI'ACY

www.spbgasu.ru

®denepanbHbIi 00pazoBaTenbHbIN opTan "EquHoe 0KHO J0CcTyna K
00pasoBaTesbHBIM pecypcam”

http://window.edu.ru

DJIeKTpOHHO-O0MOIMoTeuHas cucreMa nzaarenscrsa "IPRsmart”

http://www.iprbookshop.ru/

DJNIeKTpOHHO-O0uOIMoTeuHas cucrema uzaarenscrsa "FOPAUT"

https://www.biblio-online.ru/

DJIeKTPOHHO-O0MOIMoTeUHas cucteMa n3iarensersa "Jlans"

https://e.lanbook.com/

OnexrpoHHas 6ubianoreka pouc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

Cucrema aucranmuonsoro ooyuenus CII6I'ACY Moodle

https://moodle.spbgasu.ru/

WuTepHeT-TpeHaxepsl B chepe oOpazoBanHus

http://www.i-exam. ru

8.4. Ilepeuenb HH(POPMAITMOHHBIX TEXHOJIOTHH, UCTIONB3YEMBIX MPH OCYIIECTBICHUN 00pa30BaTEIHHOTO
npolecca Mo JUCUUILINHE, BKIII0Yas IIEPEUCHb JIMIIEH3MOHHOTO ¥ CBOOOHO PacIpOCTPaHIEMOro

MIPOrpaMMHOTO 00€CTICUeHUs

HaunmenoBaunue

Crnioco6 pacripocTpaHeHus
(JIM1IEH3MOHHOE WK CBOOOTHO
pacmpocTpaHsieMoe)

Math Cad Bepcus 15

CyOnuIIeH3MOHHOE COTJIAIlIeHUE Ha
ucnoip3zoBanue npoaykros "PTC" ¢
000"Co¢rt JlogxucTuk" 10roBop
Ne20716/SPB9 2010 r. JIunensust
OeccpouHas

Microsoft Windows 10 Pro

Jorosop Ne J132009689201 ot
18.12.2020r

8.5. MaTepI/IaHBHO'TCXHI/I‘leCKOC obecrieueHue JAUCIHUITIIINHBI
CBG)ICHI/IH 00 OCHaIlICHHOCTHU y‘{e6HBIX ayz[I/ITopI/Iﬁ 1 IOMEIICHUN A1 CaMOCTOSTEIbHOM pa6OTI>I

HaumenoBanue yueOHBIX ayJUTOPHI U
MOMEILEHUH 111 CAMOCTOSTEIbHOU paboThl

OcHanieHHOCTh 000PYAOBAaHUEM U TEXHHUYECKUMU
cpelcTBaMu oOyudeHus

07. YuebHble ayTUTOPUU JIJIs1 TPOBEACHUS
JIEKIIMOHHBIX 3aHATUN

Y4ueOHast ayTUuTOpUS AJIsl IPOBEACHUS 3aHITHIA
JIEKIIMOHHOTO TUMA, KOMIUIEKT MYJIbTUMEIUHHOTO
o0opynoBaHus (IEpCOHANBHBIN KOMITBIOTED,
MYJIbTUMEAUMHBIA TPOEKTOP, IKpaH, ayJHOCUCTEMA),
JIOCKa, SKpaH, KOMIUIEKT yueOHOU MebenH,
nojkitoueHue Kk kommnbiotepHoit cetu CIIOI'ACY,
BbIX0J B IHTEpHeT

07. YueOHble ayTUTOPUU JIJIs1 TPOBEACHMUS
MPAKTUYECKUX 3aHATUH, KypCOBOTO
MPOEKTUPOBAHUS (BBIMOJIHEHHS KypCOBBIX padoT),
TPYIIIOBBIX W UHINBUAYAIBHBIX KOHCYJIbTAIINH,
TEKYIIEro KOHTPOJIS U IPOMEKYTOUHON
aTTecTaluu

KommiekT MybTUMeTMIHOTO 000pYyI0BaHUS
(mepcoHaIbHBIA KOMIIBIOTEP, MYJIbTUMEUINHBIN
IIPOEKTOP, PKPaH, ayINOCUCTEMA), TI0CKA, KOMIJIEKT
yueOHOIl Mebenu, MOJKI0YeHNE K KOMITBIOTEPHOM
cetu CIIGI'ACY, Bbixoa B MHTEpHET

07. KoMIbroTepHBIN KJ1acce

Paboune mecra c [1K (cTon koMnbrOTEpHBIH,
CHUCTEMHBIN OJIOK, MOHUTOP, KJIaBHATypa, MBIIb), CTOI
pabouuii, MOJIKIIOYEHNE K KOMIIBIOTEPHON CeTH
CII6GIACY, Beixon B Internet.




[Tomemenue ast CaMOCTOSTENLHOM paOOThI
(uuTanpHBIN 3251 OuOMMoTekH, aya. 217): I11IK-23 mr., B
T.4. 1 mr.- I[IK mis mur ¢ OB3 (cucreMusiii 010K,
MOHHTOP, KJIABUATYypa, MBIIIIb) C TIOJKITIOYCHHEM K
cetn «HTEpHET» M 00ECTIeYeHHEeM JOCTYIa B
ANEKTPOHHYIO HH(DOPMAIIMOHHO-00pa30BaTEIILHYIO
cpeny CIIOI'ACY.

ITO Microsoft Windows 10

07. ITomereHus AJis1 CAaMOCTOSTEIIHHOM pabOTHI

Jnst maBanuaoB u aun ¢ OB3 obecnieunBaroTcest CrienanbHbIe YCIOBUS IS TIOTYYCHUS
00pa30BaHMs B COOTBETCTBUU C TPEOOBAHUSIMHU HOPMATHBHO-TIPABOBBIX JOKYMEHTOB.
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