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1. lesin 1 32124 OCBOEHMSI AUCUUIJIMHBI (MOLYJIs1)
HGHBIO OCBOCHUA JUCHUIIJINHBI ABJIACTCA OGCCHG‘-IGHI/IC 06yqafonmxc;1 MaTeMaTU4YCCKNMHU 3HAHUAMU
U YMCHUSIMHU, HGOGXOI{I/IMBIMI/I AJI PCIICHWA OCHOBHBIX 3a1a4 HpO(bGCCHOHaHBHOﬁ ACATCIIbHOCTH.

3aiayaMy OCBOCHHMSI TUCIUTUIUHBI SIBIISIFOTCSI:

- 03HaKOMUTH OOYYaIOUIUXCSI C OCHOBHBIMH MOHATHSMH U METOJIaMU COBPEMEHHOM MaTeMaTHKH,
HEOOXOUMBIMU IS PEIICHUSI TEOPETUUECKUX U MPAKTUYECKUX 3a/1a4 MHKEHEPHOTO JIeTa;

- IPUBUTH O0YYAIOUIMMCS] YMEHUE U3y4aTh JINTEPATypy MO MaTEMAaTHKE U €€ MPUIIOKEHUSIM;

- Pa3BUTH JIOTUYECKOE MBILUICHHE Y 00YYarOIIUXCS U MOBBICUTH UX OOIEKYJIbTYPHBIN YPOBEHb;

- BBIpa0OTaTh y 00y4yaronmxcs HaBbIKM UCIOIb30BaHUS TEXHUUECKUX CPEICTB COBPEMEHHOM

MaTEMaTUKU.

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

KOI[ 1 HAUMCHOBAHHC
KOMIICTCHIIMU

KOI[ N HAUMCHOBAHHEC
HHIUKaTOpa JOCTHXKCHUA
KOMIICTCHIIN

[Tnanupyemsble pe3ynabTaThl O0yYEHUS 10
JTUCIUILINHE, 00eCeunBalolIne JOCTIKEHNE
IUTaHUPYeMBIX pe3ynbTaToB ocBoeHust OITOI]

YK-2 Cniocoben
ONPEAENIATh KPYT 33/1a4 B
paMKax MOCTaBJICHHOMN

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

3HaET
- OCHOBHBIC pa3aCiibl BBICIIICH MaTeMaTHUKHU JJIsA
peliCHUs MMOCTABJICHHBIX 3a1a4;

LIeJIU U BbIOUpaTh
ONTUMAJIbHBIE CIIOCOOBI UX
peueHus, uCX01s U3
JIEHCTBYIOINX IIPAaBOBBIX
HOPM, UMEIOIINXCS
PECYPCOB 1 OrpAHUYEHUI

ymeer
- (popMann30BaTh IOCTABICHHYIO 33/]a4y;
- TPUMEHSTh OCHOBHBIE MaTEMAaTHYECKHE

MCTO/IbI B pCIICHUU IOCTABJICHHBIX 3a1a4.
BJajaeeT

MAaTe€MaTUYCCKHUM alIiapaTtoM, I1O03BOJIAIOIIHUM
PEeUIUTh HOCTABJICHHBIC 3aa4H

YK-2 Cnocoben YK-2.3 Ilpennaraet cnocod 1 |3Haer
OTIPENENATh KPYT 3371a4 B | CPEIICTBO PEUICHHS 33]aun -MaTeMaTUYEeCKHIA anmapar, IpUMEHSIEMBbIH JTs
paMKax TMOCTaBICHHOMN npoeCCUOHATLHON pelieHHsT  OCHOBHBIX  NMPO(ECCHOHAIBHBIX
IIe]Td ¥ BBIOUpATh NESITETIBHOCTH C YYETOM 3ajau;
ONTUMAJILHBIE CIIOCOOBI MX | PECYPCOB M OTPAaHUYCHUI ymeeT

peLIeHUs], UCXO1s U3
JIEUCTBYIOILLUX MTPABOBBIX
HOPM, UMEIOLIUXCS

PECYpCOB U OTPaHUYECHUH

- BBIOMpaTh cHnoco0 pelIeHHs MOCTaBICHHON
3aJ]a4M C y4E€TOM PECYPCOB U OTPaHUYECHHUI;
BJIaJeeT

- MaTeMaTU4YEeCKUMU METOAAMHU  pEeLIeHHUs

IIOCTAaBJICHHBIX 3aJa4.

VYK-2 Cnocoben VYK-2.4 Cocrapnser 3HaeT

OINpPEACIIATh KPYT 337a4 B | IOCJIE€A0BATEIbHOCTD - QITOPUTMBl OCHOBHBIX METOJOB PEILEHUS
paMKax IOCTaBJICHHON (anropuTM™) pelieHus 3aaauu IIOCTaBJIEHHBIX MaTEMaTHYECKUX 3a/1a4;

IIeJId ¥ BBIOHpATh ymeer

ONITUMAJIbHBIE CIIOCOOBI MX - IPUMEHATH AJITOPUTMbBI OCHOBHBIX METO/OB
pELIeHus, UCXOAs U3 pelIeHNs] TOCTaBJICHHBIX MaTEMAaTHYECKUX
JIEHCTBYIOINX IIPABOBBIX 3aj1ady;

HOPM, UMEIOIINXCS BJajJeeT

pPEeCcCypcoB U OrpaHUYEHUN - JIropuTMaMu pEUIeHHUs IOCTaBJIEHHBIX

MATEMAaTHYCCKUX 3aJa4.

3. Yka3anue MecTa JUCHHUILIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM IPOrPaMMBbl

Jannast tucuuiuivHa (Moaysb) BkiItodyeHa B biok «lucuumnunel, Moaynn» b1.0.08 ocHOBHOI
npodeccuoHabHON 00pa3zoBarenbHO porpammel 27.03.01 CranmapTusamnust 1 METPOJIOTHS U OTHOCUTCS
K 00513aTeIbHOM YacTH Y4eOHOTO IJIaHa.




TpebGoBaHus K TpeIBAPUTEILHON MOATOTOBKE 00YJAIOIIETOCs: 00YJarOTUMHUCS T0JKHA OBITh
OCBOCHA MPOTpaMMa MaTeMaTHKH B COOTBETCTBHUHU ¢ DeiepaabHbIM roCy1apCTBEHHBIM 00pa30BaTeIbHBIM

CTaHJapPTOM CPEIHETO (IIOJTHOTO) 00IIero 0Opa3oBaHMs.

Ne

wn [Tocnenyromye TUCITUTITMHBI

KOII U HAMMCHOBAHUC MHJUKATOpA
JOCTHXXCHUA KOMIICTCHIIHN

1 |IIpoekTHas mpakTHKa

TMK-1.1, TIK-1.2, TIK-1.3, TTK-1.4,
TMK-2.1, TIK-2.2, TIK-2.3, TTK-2.4,
MK-3.1, TIK-3.2, TIK-3.3, TIK-3.4

4. O0beM QUCHUNIMHBI (MOAYJISA) B 32a4€THBIX eIMHULAX C YKa3aHHEM KOJMYeCTBA aKaJeMUYeCKHX
4acoB, BbIIEJIEHHBIX HA KOHTAKTHYIO pa0oTy o0yuyalouuxcs ¢ npenojaasaresieM (10 BUAaM y4eOHbIX
3aHATHH) M HA CAMOCTOSAITEIbHYIO PA00Ty 00yUYaK0IIUXCS

Cemectp
M3 Hux yacsl Ha
Bun yueGHoit paboTh E;fgg MIPAKTUYECKYIO 1 5 3
IOATOTOBKY

KonTakTHas padora 192 64 64 64
Jlexumonnsle 3anatus (Jlek) 80 0 32 16 32
[Ipaktuueckue 3anstus (IIp) 112 0 32 48 32
Hnasi KOHTaKTHasi pa6oTa, B TOM YHCJIE: 2,9 1,05 0,8 1,05
KOHCYJIBTAIIMH 10 KypCcOBOH paboTe (IIPOEKTy),
KOHTI})IOJ'IBHBIM pa60¥£M (PFPI)) o & 1.2 0.4 0.4 0.4
KOHTaKTHas paboTa Ha aTTecTanuio (caada 3a4era,
3adeTa ¢ OICHKOM; 3aliTa KypCOBOU pabOThHI 1,2 0,4 0,4 0,4
(npoekTa); cnaya KOHTPOJIBHBIX padot (PI'P))
KOHTaKTHas padoTa Ha aTTECTAIMIO B CECCHIO
(KOHCy.HLTaLII:/IH nepes SK3aMEeHOM U c/iaua 0.5 0,25 0,25
Yacebl HA KOHTPOJIb 57,5 26,75 4 26,75
CamocrositenbHasi padota (CP) 143,6 52,2 39,2 52,2
O01mas Tpy10eMKOCTh JUCHUIIITUHBI (MOLYJIs1)

yacel: | 396 144 108 144

3a4eTHbIe eIHHUIbI: 11 4 3 4

5. Conep:kanue JTUCHUILVINHBI (MOAYJIs1), CTPYKTYPHPOBAaHHOE 110 pa3/iesiaM (TeMaM) ¢ yKa3aHHueM
OTBE/ICHHOT0 HA HUX KOJIMYEeCTBA AKAIeMHYECKHX YACOB U BUAOB YUYCOHBIX 3aHATHH

5.1. TemaTHueckuii MiIaH JUCIUILIAHBI (MOJTYIS)

KonTakTHas pabota (110 yueOHBIM
3aHATHSAM), Yac. Kon
UHJIUKATOP
E- a
g | Jexuuu I13 JIP Bcero,
Ne Paznenbr qucnummHb g CP aac, | AOCTHRCHH
] .
O U3 HUX U3 HUX U3 HUX A
Ha Ha Ha KOMIICTCHI]
MIPaKTH- MIPaKTH- MPaKTH-
BCETO HecKyIo BCETO HecKyIo BCETO HeCKYIO nn
MOArO- MOJr0- MOAro-
TOBKY TOBKY TOBKY
1. |1 pasnen. JIunelinas u
BEKTOpHas anredpa.
YK-2.1,
1.1. | Jluneitnas anreOpa. 1 6 4 8 18 VK-2.3,
YK-2.4
YK-2.1,
1.2. | BekropHas anredpa. 1] 2 4 4 10 YK-2.3,
YK-2.4




2. |2 pa3nmen. Ananutuueckas
TECOMETPHS.
AHanuTHuecKasi TeOMETpus Ha YK-2.1,
2.1. IOCKOCTH 4 6 10 VK-2.3,
’ VK-2.4
AHaMTHYECKasi TEOMETPUS B YK-2.3,
2.2. 2 4 10 VK-2.4,
MIPOCTPAHCTBE. VK21
3. |3 pasznmen. BBenenue B aHanus.
VK-2.1,
3.1. | OyHKIHMH OJTHOW TEPEMEHHOM. 6 6 16 YK-2.3,
VK-2.4
4. |4 paznen. Iuddepenuuansnoe
HcYHUCIIeHUEe QYyHKIIUN OJTHON
MePEMEHHOM.
VK-2.1,
4.1. |TlponsBoaHast PyHKIUH. 4 8 16 VK-23
VK-2.1,
4.2. | IlpunoskeHus: TPOU3BOTHOM. 4 10 22 VYK-2.3,
VK-2.4
5. |5 pazmen. @ynkuuu
HECKOJIbKUX ITePEMEHHBIX.
OYHKIUN HECKOJIBKHUX YK-21,
5.1. eDEMEHHLIX 4 6,2 | 14,2 VK-2.3,
p ' VK-2.4
6. |6 pa3nen. IHas koHTaKkTHas
pabora - 1 cemectp.
VK-2.1,
6.1. | Inas koHTaKTHAs padoTa. 0,8 YK-2.3,
VK-2.4
7. |7 paznen. KonTpons - 1
cemMecTp.
VK-2.1,
7.1. | Ok3ameH. 27 YK-2.3,
VK-2.4
8. |8 paznmen. UnrerpanpHOe
ucuucieHnue QyHKIMHA OJHON
[IEPEMEHHOM.
VK-2.1,
8.1. | HeompeneneHHbIi MHTETpAIL. 16 12 30 YK-2.3,
VK-2.4
VK-2.1,
8.2. | OnpenesieHHbIN HHTETPal. 8 4 16 YK-2.3,
VK-2.4
VK-2.1,
8.3. | HecoOCTBEHHBIN HHTETpAIL. 4 2 8 YK-2.3,
VK-2.4
9. 9 paznen. KoMiutiekcHbie yucna.
9.1. | KoMmiekcHbIE YnCa. 2 4 YK-2.1,

YK-2.3




10. (10 pa3nen.
HMuddepenunansabie
YpaBHEHHUS.
YK-2.1,
10.1 [ Auddepenunanbubie 2 8 6 16 VK-2.3.
ypaBHEHHUS MIEPBOTO MOPSIKA. VK-2.4
YK-2.1,
10 %Aaigzgziii?fiiziopﬂaxm 4 12 13.2| 29,2 YK-2.3,
' YK-2.4
11. | 11 paznen. Unas koHTakTHAs
pabora - 2 cemecTp.
YK-2.1,
11.1.| nas xonTakTHas padora. 0,8 YK-2.3,
YK-2.4
12. |12 paznen. KonTpos - 2
cemecTp.
YK-2.1,
121 3auer. 4 VK-2.3,
YK-2.4
13. |13 paznen. Psajgpr.
YK-2.1,
B b 8 8 12| 28 | yk-23,
YK-2.4
14. |14 paznen. Teopus
BEPOSITHOCTEH.
141 YK-2.1,
"~ | CnyyaitHbie COOBITHS. 6 12 14 32 YK-2.3,
YK-2.4
14.2 YK-2.1,
" | CnyyaiiHble BEJIMYUHBI. 12 6 12 30 VK-2.3,
YK-2.4
15. |15 pa3nen. MaremaTtnueckas
CTaTHCTHUKA.
15.1 | DneMeHTHI MaTeMaTHYECKON yK-2.1,
CTATHCTHKHN 6 6 142 26,2 | YK-2.3,
' YK-2.4
16. |16 paznen. Has koHTakTHas
paborta - 3 cemecTp.
16.1 YK-2.1,
" | Mnas xoHTakTHas padoTa. 0,8 VK-2.3,
YK-2.4
17. |17 paznmen. Kontpons - 3
cemecTp.
YK-2.1,
17.1 DK3aMeH. 27 VK-2.3,
YK-2.4
5.1. Jlekuu
Ne | HaumeHnoBaHue paszaena o
. HauMmeHnoBaHme 1 KpaTKoe CoAepKaHUE JCKIUI
pasn Y TEMBI JICKITUI
Martpuuel u onpenenureny. CUCTEMBI JIMHEWHBIX YPaBHEHHM.
1 Jluneiinas anre6pa. | MATPHLBI U ICHCTBHS HaJl HUMH. Onpenenureny KBaAPATHBIX MATPHII.
CsoiicTBa onpeaenuTeneil. MUHOPHI U anreOpanyecKue JOMOIHEHUS.




Teopema Jlamnaca. O6patnas matpunia. Panr matpurpl. Cuctemsl
JIMHEWHBIX YPaBHEHUH U METOJIbI UX peieHus. Kputepuit CoBMECTHOCTH
CHCTEM JIMHEWHBIX YPaBHEHHUI.

Bekrophnast anrebpa.

BekTopsl Ha IJIOCKOCTH U B IPOCTPAHCTBE.

BekTopsl Ha IVIOCKOCTH U B IPOCTPAHCTBE. JIMHEHHbIE ONepalluy HaJl
BEKTOpaMH, CBOKCTBA. CKaJIpHOE, BEKTOPHOE U CMELIAHHOE
IIPOU3BEJICHUSI BEKTOPOB, CBOMCTBA. Y CIIOBUS OPTOTOHAIBLHOCTH,
KOJIJTMHEAPHOCTH ¥ KOMIUIAHAPHOCTH BEKTOPOB B KOOPJIMHATHOH (hopme.

AHanuTnyeckas
reOMETpHUsl B
MIPOCTPAHCTBE.

[InockocTs U npsiMasi B IPOCTPaHCTBE.

YpaBHEHHE IITIOCKOCTHU B IIPOCTPAHCTBE. B3auMHO€E pacnonoxenue
IUIOCKOCTEH B IPOCTPAHCTBE: YIOJI MEXKAY IUIOCKOCTSMH, YCIIOBUSA
[apaJUIEIbHOCTH U IEPIEHIUKYIIIPHOCTH IIIOCKOCTEN. [IpsAmas B
IPOCTPAHCTBE U CIIOCOOBI €€ 3a1aHusl. Yol MexX 1y npsmMbeIMu. B3anmuoe
PacIIOI0KEHHUE NPSAMOU U IVIOCKOCTH B IIPOCTPAHCTBE: YTOJI MEXKAY
IIPSAIMOM U INIOCKOCTBIO, YCIIOBUS NapAJICIIBHOCTH U
NEPHEHAUKYJIIPHOCTH IIPSIMOM U INIOCKOCTU. PaccTosiHue OT TOYKH 110
IPSAMOM.

DyHKIIUU OTHOMN
IIEPEMEHHOM.

[Tpenen u HenpepbIBHOCTH (YHKIIUU OJTHOM MEPEMEHHOM.

[TonsiTre 1 ciocoOb! 3aanust PYHKIIMU, CBOMCTBA (DYHKIIUH.
Knaccudukanus snementapubix Gynkuuid. [lpumenenue GpyHkumii B
skoHomuke. [Ipenen uncioBoit nocnenoBatenbHocTH. [Ipenen pyHkumm.
beckoneuno maible 1 6eCKOHEUHO Ooblne BennYrHbl. OCHOBHBIE
TEOpPEMBI O Mpezenax, IPU3HAKU CYLIECTBOBAHHUS Mpeena.
3ameuaTenbHbIe peAenbl. 3a/1aya O HeMPEePHIBHOM HAYUCICHUN
npoueHToB. CpaBHeHHE OECKOHEYHO MaJIbIX BETUYHH. DKBUBAJICHTHbIE
O0eckoneyHo Manble GyHKIuH. HerpepbiBHOCTh (DyHKIIUU B TOUKE. TOUKH
pa3pbiBa GyHKIUU U UX Ki1accuduxaius. OCHOBHBIE TEOPEMBI O
HENPEPBIBHBIX (PYHKIIMSIX.

[IpousBonHas GyHKIUH.

[TpousBonnas Gynkuun. Auddepenunan GyHkuu.

Onpenenenue npou3BoHON. Ee reomerpuueckuii u Gpu3n4eckuii CMbICII.
OKOHOMHUYECKHM CMBICII IPOU3BOJHON, UCTIOIb30BaHUE ITOHATHUS
pou3BOIHON B 3koHOMUKeE. [IpaBuna quddepenunpopanus.
ITpou3BoHbIE NIeMeHTapHbIX (GyHKUMN. [Ipon3BoAHAs CII0XKHOM,
o0OpaTHOM U MmapaMeTprudecku 3agaHHol GyHkuil. Jlorapudpmuyeckoe
muddepennrpoBanue. Auddepernnan GyHKINH, €0 TeOMETPUIECKUN
cmbicil. [IpousBogHble U AU(GepeHIraibl BBICIINX MOPSIKOB.
HenpepbiBHOCTH 1 AU depeHnpyeMocTb.

[Ipunoxxenus
IIPOU3BOJHOM.

Hcnonp3oBaHne MPOU3BOIHOM JIJIst UCCIIEIOBAaHUS (PYHKITUH.

OcHoBHBIE TeOopeMbl U} hepeHITNaTFHOTO UCYUCIICHUS: TeopeMbl Poss,
Jlarpansxa, Komu. ITpaBuino Jlonurans. MccnenoBanue GpyHkiuii npu
MOMOIIH MPOU3BOIHBIX. MOHOTOHHOCTH U AKCTPEMYMBI (QYHKIIUH.
HeoOxoaumble n JOCTaTOYHBIE YCIOBHS dKCTpeMyMa. BeImykiiocTs u
TOUYKH nepernba. AcuMnToTsl rpapuka pynknuu. OOmias cxema
uccienoBaHus PYHKIIMU U IOCTPOEHUs rpaduka.

DyHKIINHA HECKOJIBKUX
IIEPEMEHHBIX.

YactHble TPOU3BOHBIC, TTOTHBIC TU(D(PEpEeHIINATIBI K UX TTPHIIOKEHUS.
DYHKIIUHA HECKOJBKUX MepeMeHHbIX. O0acTh onpeneneHus. JInanm
ypoBHsl. [Ipenen pyHKIIMNU HECKOJIBKUX MepeMeHHbIX. [Ipon3BoHbIC 1
nuddepenmnranbl GyHKIIUA HECKOJIBKUX MepeMEHHbIX. [ eoMeTpuueckuii
CMBICJT YaCTHBIX MPOU3BOAHBIX. [Ipon3BOHAS CIIOKHOU M HESIBHO
3alaHHON (DYHKIIMHM HECKOJIBKUX TIepeMeHHBIX. HopMans u KacarenpHas
MJIOCKOCTh K TTIOBEPXHOCTH. [Ipon3BoaHas 110 HAMpaBiIeHUIO (PYHKITMH
HECKOJBKHUX MepEMEHHBIX U rpaaueHT. [IponsBoansie n qudepennmanb
BBICHINX MOPSAKOB. TeopeMa 0 paBeHCTBE CMEIIAaHHBIX TPOU3BOIHBIX.
OKcTpeMyM (PYHKIIMU HECKOJIBKUX NepeMeHHbIX. Hanbonbiee u




HauMEeHbIlIee 3HaYeHUs] PYHKIIMU HECKOJIBKUX MEPEMEHHBIX B 3aMKHYTOM
obnactu. YcinoBHbBIN dkcTpeMyM. Teopema Jlarpanxa.

11

Heonpenenennsiii
WHTETrpall.

[TepBooOpa3Hast 1 HEOTIpeACIEHHBIN HHTETPAJ.

[Tonsitue mepBooOpaszHoit pyHkuuu. OnpeereHue 1 CBOMCTBA
HeolpeAeNIeHHOro uHTerpaia. Tabaua HeonpeIeIeHHbIX HHTErPaIoB.
HuTerpupoBanue pasnoxkeHueM. IHTerpupoBaHie METOI0M 3aMEHbI
nepeMeHHoi. UuterpupoBanue no yactam. MiarerpupoBanue
TpUroHoMeTpuueckux GyHkiuil. UHTerpupoBanue panuoHanbHbIX
anredpandeckux GyHKuui. IHTErpripoBaHne HEKOTOPBIX
UpPpaAlMOHATIBHBIX allreOpandeckux QyHKIUI.

12

OrnpenesieHHbIN
HHTETPAI.

OnpenieneHHbI UHTETPA U €T0 MPUIIOKEHHUS.

[TonsiTvE OnpeeIEHHOr0 UHTErpaja, €ro FreOMETPUUECKUN U
SKOHOMUYECKUM cMbIci. CBOMCTBA OmpeiesieHHOTo nHTerpaina. Teopema o
cpenneM 3HaueHuu. Teopema bappoy u ee ciencraue. ®opmyna HeroToHa-
JleitOHuna. I'eomeTprueckue NpuiIoKEHNs ONPEAEIIEHHOTO UHTErpasa.

13

HecoOcTBeHHBIH
WHTETpaJl

HecoOcTBeHHBII HHTETpAT.
HecoOcTBenHbIii HHTETpall, onpeaeneHue, Bprurcienue. MeciaenoBanue
CXOJMMOCTH HECOOCTBEHHBIX MHTEIPAJIOB IIEPBOTO U BTOPOTO PoAa.

14

KomimrekcHble uncia.

KommiekcHbie uncna.

Omnpenenenne KOMIUIEKCHBIX uncen. Anredpandeckas ¢popma
KOMIUIEKCHOTO yrcna. Tpuronomerpudeckas popma KOMILIEKCHOTO YKCIa.
JleiicTBHS HAJl KOMIUIEKCHBIMU YHCIaMH.

15

Huddepennnanpuble
yYpaBHEHHS [IEPBOTO
HOpSIZIKA.

OcHoBHBbIE BUIbI UG depeHIMalbHbIX YPaBHEHUH IEPBOTO MOPSIKA.
OCHOBHBIE IOHATHUS TEOPUH OOBIKHOBEHHBIX UG EepeHINATbHBIX
ypaBHEHMH. 3a7auu, MpUBOAsLIE K TU(PepeHIINaTIbHBIM YPaBHEHUIM.
Ob11ee u yacTHOE pelieHne qudepeHaIbHOro ypaBHeHus. Teopema
CYILIECTBOBAHMS U €JUHCTBEHHOCTH pelleHus 3anauu Komm.
Juddepenumanbable ypaBHEHHS € pa3IeISOLMMUCS IEPEMEHHBIMU.
OpnHoponnble AU depeHLnanbHble ypaBHEHNS U YpaBHEHUS, TPUBOISIIIE
K HUM. JIuneitnsle tuddepeHuanbHble ypaBHEHUS. Y paBHEHUE
beprymn.

16

Huddepennunanbuble
ypaBHEHHUS BBICHIIMX
HOPSI/IKOB.

Hexoropsie Buab! ¢ hepeHInalbHbIX YpaBHEHHS BHICIIUX MOPSAKOB.
O6ume nousaTus o AMdQepeHInanbHbIX YpaBHEHUSX BTOPOTO MOpsAKa.
3anaua Komm. luddepenunanbabie ypaBHEHHUS BBICIINX MOPSAKOB,
JIOITyCKAaoIUe MOHWKeHHe nopsaka. JInneitnsle tuddepeHmanbHbe
YPaBHEHHUsS BTOPOT'0O MOPsAKa, CBOMCTBA X pemeHnii. OTHOpOIHbIE
auHelHsble uddepeHnanbHble ypaBHEHNs BTOPOTO OPsiIKa €
HNOCTOSIHHBIMU K03(purimenTamMu. XapakTepucTHIeCcKoe YpaBHEHHE.
CrpykTypa 0011ero pemeHust 0AHOPOIHOTO U HEOIHOPOIHOTO
TuQdepeHIMaIbHOro YpaBHEHUsT  BTOPOTo nopsaka. JinneliHoe
HEOJHOPOAHOE TU(depeHIaIbHOe YpaBHEHUE C MOCTOSHHBIMU
K0d(ppHIIMEHTaMH U CTIELIMATIBHOM MpaBoi 4acThio. MeTo/] Bapuanuu
MIPOU3BOJIBHBIX MOCTOSIHHBIX. CrcTeMbl TuddepeHINaTbHBIX YPaBHEHUH.
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Psaner.

Yucnosele psiibl. CTENEHHbBIE PSIIbL.

YucioBo# psiji, €ro CXOAUMOCTb, cymma. CBOMCTBA CXOASAIIMXCS PSAIOB.
HeobxonuMelii nmpu3Hak cxoquMocTu. JlocTaTouHble MpU3HAKU
CXOJMMOCTH PSIIOB C MOJOKHUTEIbHBIM YWiIeHaMU: (TIPU3HAKU CPABHEHUS,
npu3Hak Jlanambepa, MHTerpaabHbIN Mpu3Hak Kommn).
3unakouepenyromuecs psaabl . [Ipuznak Jleitbnuna s
3HAKOUYEPETYIOIIUXCS PSIOB. AOCOIOTHAS U YCIIOBHASI CXOJIUMOCTb.
[TpubmmkeHHOE BBIYUCICHUE CYMMBI PSia, Pa3IMuHbIe CIIOCOOBI OIIEHKU
ocratka psaa. Crenennsie psabl. Teopema Abens. IHTepBan cX0IUMOCTH
CTEIIEHHOTO PsiJla, CBOWCTBA CYMMBI CTEIIEHHOTO psAta. Teopema o
€IMHCTBEHHOCTH Pa3NioKeHHs PYHKIMH B cTenieHHO! psi. Psier Teitnopa




u Maknopena. HeoOxonumoe 1 J0CTaTOYHOE yCIOBUE CXOIUMOCTH psiaa
Teitnopa x mopoxaarorieit GpyHkun. OCTaTOYHBINA YWiICH (GOPMYITBI
Teitnopa B hopme Jlarpamxka.. Pa3noxxenne 0OCHOBHBIX 3JIEMEHTapHBIX
dbyHKIMA B psin MakiopeHa.

20

CiyqaifHbie COOBITHS.

OcHOBHbIE OHATHUS TEOPUH BEPOSITHOCTEH.

DneMeHThl KOMOWHATOPUKH: pa3MEeIeHHs, IePECTaHOBKU, COUCTAHMUS.
[TonsiTHE CcIyyaltHOTO COOBITHS, BUJIBI COOBITHI. ANreOpa COOBITHH.
Krnaccuueckoe onpenenenue BepossTHOCTU. HYacToTa 1 BEpOSITHOCTh
nosiBieHUst coObITHS. ['eoMeTprueckoe onpeieieHue BEPOITHOCTH.
Teopema croxxeHust BEpOATHOCTEH. Y CIIOBHAS BEPOSTHOCTD, TEOpEMaA
YMHOKeHUS BeposiTHocTel. DopMyria MONMHON BEpOATHOCTU U (HOPMYIIbI
baiieca. [ToBropHble ucnbiTanus. @opmyia bepuyiuii. ACUMITOTHYECKUE
dbopmynbl: Teopema [lyaccona, JlokanbHasi U HHTErpaibHAS TEOPEMBI
Jlannaca.
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CrnydaiiHble BETUYUHBI.

XapaKTepUCTUKU CIIy4ailHbIX BEJIUYHH.

[TonsTHe cayyaliHOM BeIM4MHBL. JUCKPETHBIE U HENIPEPBIBHBIC
CIIy4alHbIe BEJIMYMHBL. Ps pacnpenenenus ciry4ailHOM BEIIMYHHBI.
@yHKIUA pacupeneneHus Ci1y4aiHoN BeauuuHbl. [[noTHOCTE
pacupeneneHns BEpOosATHOCTEN. UNCI0BbIE XapaKTEPUCTUKH CIIy4aliHON
BeIMYMHBI. Bunbl pacnpenenenus ciaydailHbIX BEIMYUH: OMHOMHUAIIBHOE
pacnpezeieHue, reOMETPUYECKOe PACIIPENEICHUE, PACTIPEACIICHUE
Ilyaccona, paBHOMEpPHOE pacIpeeiIeHUE, I0KA3aTeIbHOE PACIPECIICHUE,
HOpMasbHOE pacnpenencHue. Pacrpenenenus, cBs3aHHbIE ¢ HOPMAJIBHBIM
pacnpezeneHueM. 3akoH O0onbiux yucen. [IpenenbHble TEOpEMBI.
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OJIEMEHTHI
MaTEMATHYECKON
CTAaTHUCTHUKHU.

3aJauu MaTeMaTH4EeCKON CTaTUCTUKH.

OcHOBHBIE 337]a4M MAaTEMATUYECKOM CTaTUCTUKU. | eHepanbHas
COBOKYINHOCTb. Bribopka. Bapuanunonssiii psa. Beibopounas ¢yHkius
pacripenenenusi. BoI6opouHble YMCIOBbIE XapaKTEPUCTHKH.
I'pynnupoBanHblii BapuauMOHHbIN psaa. ['ucrtorpamma. MaTepBanbHble
OLICHKHU. JIOBEpUTEIBHBIN HHTEPBAII U1l MATEMATUYECKOTO OJKUIAHMUS.
ITpoBepka craructuueckux runotes. Koppemsuus. Kospourment
Koppensun. Perpeccus. BeiOopouHble TMHENHHbBIE ypaBHEHUS PETPECCHH.

5.2. IIpakTudeckue 3aHATHS

HanmenoBaHue pa3aciia

pJ:;_)z[ 1 TEMbI IPAKTHYECKAX HaumenoBanue u coaepxanue NpakTUYECKUX 3aHATUN
3aHATUN
JlenicTBrs HaX MaTpuaMu. MeToibl pelIeHNs] CHCTEM JIMHEWHBIX
YPAaBHEHUM.
. Apudmernueckue I1eMCTBUS HAJl MAaTPUIIAMH: CJIIOKEHUE, BEIYUTAHUE,

1 Jluneiinas anrebpa. | yymoskenue Ha YHCIO, yMHOKEHHE MaTpHIL. CIIOCOGH! BHIMUCICHUS
oOpaTHO# MaTpuIlbl. PerieHue cucTeM JIMHEHHBIX YPaBHEHHH 110
dbopmynam Kpamepa, meTomom obpaTHol MaTpuIlsl, MeTooM ["aycca.
BexTopsl, onepannn HaJl BEKTOpaMHU.

JIuHeiiHbIe Onepay HaJl BEKTOpaMu. BelunciieHre CKaIsipHOTO,

2 BeKTOpHaH a_]‘ﬂ"e6pa_ BCKTOPHOT'O 1 CMCIIAHHOT'O HpOI/ISBe)ICHI/Iﬁ BCKTOPOB B KOOp,ZII/IHﬁTHOﬁ
¢dbopme. YcoBUs OPTOrOHAIBHOCTH, KOJTMHEAPHOCTH U KOMIUIAHAPHOCTH
BEKTOPOB.

YpaBHEHHE JIMHUU HA TIJIOCKOCTH.
JlekapToBa cucremMa KOOPAMHAT Ha IUIOCKOCTH. PaccTossHrEe MeX Iy ABYyMs
AHAHTAIECKAS TOYKAMH, JCJIICHUE OTPE3Ka B 3aJJaHHOM COOTHOIICHUU. BUpl ypaBHEHU I
3 r i?éifggﬂl{a MPSAMOM Ha TIJIOCKOCTHU. Y CJIOBHUS NapaJUIEIbHOCTH U EPIIEHAUKYJIIPHOCTH

npsMbIX. PaccTossHue OT TOUKH 710 pAMOiA. JIMHUKM BTOPOTo mopsijKa:
AIIIHIIC, TUTIepOOoIIa, Tapaboua.




AHanuTnyeckas
reoOMEeTpHUsl B
MIPOCTPAHCTBE.

[T10ckoCTh U npsiMasi B IPOCTPAHCTBE.

YpaBHEHME MJIOCKOCTU B MPOCTPAHCTBE. YTOJ MEX]TY IJIOCKOCTSIMHU.
PaccTostHue OT TOUKHU 10 TUIOCKOCTU. Bubl ypaBHEeHUM NpsMOid B
npocTpaHcTBe. B3auMHoe pacnosnokeHue npsMou 1 miI0CKOCTH B
MIPOCTPAHCTBE.

OyHKIIUU OOHOMN
IIEPEMEHHOM.

[Tpenen Gpynkuuu.

PaCKpBITI/Ie Pa3JINUHBIX BUIOB HeOHpeHeHeHHOCTeﬁ IIPpU BBIYUCIICHUN
npeJieNioB. 3aMedaTesbHbIe Ipeiebl. Mcrnoab30BaHie SKBUBAJICHTHBIX
0ECKOHEUHO MaJIbIX JJI1 BBIYMCIICHUA TTPCACIIOB.

[IpousBoanas GyHKIUH.

[TpousBoaHas GyHKIUH.

[TpaBuna quddepenurpoBanus, Tabauna npou3BoaHbIX. [IpousBoaHbIe
areMeHTapHbIX GyHKIMHA. [Ipon3BoHAs CII0KHON, OOpaTHOM U
napamMeTpUYeCKH 3aJaHHON QYHKIIUNA. Y paBHEHHE KacaTeIbHOU U
HOpMaJu K KPUBOM.

[Ipunoxenus
MPOU3BOIHOM.

Hcnonp30Banue MPOU3BOAHOM [T BEIYMCIICHUS MIPEICIIOB U
UCCIIeTOBaHMS (DYHKITHIA.

PackppiTHe pa3nuYHBIX BUAOB HEONPEACICHHOCTEN C HCIIOIB30BaHUEM
npasuia Jlonutand. MccnenoBanue GyHKUMN IpYU OMOIIM TPOU3BOIHBIX.
MOHOTOHHOCTb U IKCTpeMyMbI GyHKIHU. HeoOxoaumble u 10CTaTOuHbIC
yCJIOBHS SKCTpeMyMa. BrimykiiocTs u Touku neperuda. OOmas cxema
uccienoBaHus (QYHKIIMH U TIOCTPOCHUS Tpaduka.

DyHKIUHA HECKOJIBKUX
IIEPEMEHHBIX.

YacTHble MPOU3BOIHBIE, TOTHBIE MU (HEPEHITNAIBI U UX TPUIOKEHUS.
YacTtHble mpou3BOgHBIE (PYHKIIMN HECKOJIBKUX MepeMeHHbIX. [Ipon3Boanas
110 HAIIPABJICHUIO U TpagueHT. [Ipon3BoiHbIE BBICIINX ITOPSIKOB.
OkcrpemMyM (pyHKIMH OBYX repeMeHHbIX. Hanboubiee 1 HanmMeHbIee
3Ha4YeHHs (PYHKIIUHU JIBYX NIEPEMEHHBIX B 3aMKHYTOH 00JacTH.
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Heonpenenennsiii
WHTErpall.

Meroabl HHTETPUPOBAHHUS.

Tabnuna HeonpeeNeHHbIX HHTErpanoB. IHTerpupoBaHue paznoKeHueM.
HHTerpupoBanne METOOM 3aMEHBI IEpeMEHHON. MIHTerpupoBanue 1o
yacTsM. IHTerpupoBanre TpUroHOMETPUUECKUX (PYHKIIHH.
HHuTerpupoBanue pallioOHAIbHBIX aredpandyeckux (yHKIui.
HHuTerpupoBanue HEKOTOPBIX UPPALMOHAIBHBIX alreOpandeckux

(GyHKIHIA.

12

OrnpeneneHHbIN
HHTETpAI.

Bolunicnenue onpeneaeHHOro HHTerpana.

®opmyna Herotona-Jleibnuia. 3ameHna nepeMeHHOM 1 popMyna
WHTETPUPOBAHUS 110 YaCTSM B OIIPEICIIEHHOM MHTErpaie. Berancnenne
ioniaied IIoCKUxX QUryp, AJUH AyT, 00beMOB TEJ BPALECHUS U
oA iel MOBEPXHOCTEN BpALLICHUSI.

13

HecoOcTBeHHBIN
WHTETpall.

HecoOcTBeHHBIE HHTETPAJIBI IEPBOTO M BTOPOTO POJIA.
HccnenoBanue CXOAMMOCTH HECOOCTBEHHBIX HHTETPAJIOB IIEPBOTO U
BTOPOTO POa.

15

Huddepenunanbuble
ypaBHEHHS [IEPBOTO
HopsiZIKA.

Mertoab! pemeHus 1uddepeHaIbHbIX YpaBHEHHH IEPBOTO MOPSIKA.
Juddepennnanbable ypaBHEHHS € pa3IeISIONMMUCS TIEPEMEHHBIMU.
Ob11ee n yacTHOE perieHne TudGepeHIMaIbHOr0 ypaBHEHUS.
Juddepennnanbable ypaBHEHHS B MOTHBIX JU(epeHnnaiax.
OnHoponublie nuddepeHnnanbHble ypaBHEHNS U YpaBHEHUS, TPUBOISIIIE
K HUM. Perienne nuHeiHbIX nu¢depeHInalbHbIX YpaBHEHHH METOI0M
bepnymm u Mmeronom Jlarpanka. Ypasuenue bepHyiuu.
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Huddepenunanbabie
YpaBHEHHUS BBICIIUX
HOPSIIKOB.

Mertoap! pemieHus 1uddepeHnaIbHbIX YpaBHEHHH BTOPOTO MOPSIIKA.
Juddepennnanbable ypaBHEHHSI BTOPOTO MOPSAKA, JOMYCKAIOIINe
noHMkeHue nopsaka. OqHopogHbIe TUHEWHbIe AuddepeHnnanbHbie




YpaBHEHHUsI ¢ TOCTOSSTHHBIMU KodddunmenTamu. JInHeitHoe HEOJHOPOIHOE
muddepeHnranTbHOe ypaBHEHUE C TIOCTOSSHHBIMU KOd(DpuImeHTaMu u
CIIelIMaIbHOM MTpaBoOM YacThio. MeTo/1 Bapraluy Mpou3BOIbHBIX
MOCTOSTHHBIX.
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Psanrl.

Yucnosele psabl. CTEIIEHHBIC PSJIbL.

UYucnosslie psipl. JlocTaTouHbIC TPU3HAKU CXOUMOCTH
3HAKOMOJIOKHUTEIBHBIX PsI0B. CXOIUMOCTh 3HAKOIIEPEMEHHBIX PSJIOB.
OYHKIIUOHATBHBIC PSIBI.
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Crny4aiinple COOBITHSI.

BeposiTHOCTB ci1y4aiiHOTO COOBITHSI.

DneMeHTbl KOMOMHATOPUKH: pa3MELIEHMs], IEPECTaHOBKH, COUETAHMS.
BepositTHOCTB cimy4aiftHOTo coObITHs. TeopemMbl CIIOKEHHS 1 YMHOXKECHHS
BEPOSITHOCTEM. Y ClIOBHAsA BEpOATHOCTh. DOpMyJ1a ITOJIHON BEPOSTHOCTH U
¢dopmyinsl baiteca. [ToBropHbie nucnbitanus. @opmyna bepuymm.
Acumntornueckue GOpMyIIbI.
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Ciy4aifHble BEJIMYUHBI.

XapakTepUCTUKH CIIyYalHbBIX BEJINYMH.
JluckperHas ciaydaiiHas BeqnuuHa. HenpepbiBHas cilydaiiHasi BEIMYHHA.
Hopmanbenoe pacnpenenenue.
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DJIEMEHTHI
MaTeMaTUYECKOM
CTATUCTHKH.

O6paboTKa CTaTUCTUYECKUX JAHHBIX.

HepBI/I‘IHaH CTaTUCTHYECKaA 06pa60TKa OKCIICPUMCHTAJIbHBIX JaHHBIX.
Haxox1eHre 4ncnoBbIX XapaKTEpUCTUK. AHAJIN3 MOJy4YEHHBIX
pe3ynbraToB. OlLieHKa COOTBETCTBUS 3aKOHa pacrnpeaeneHus. Kpurepuu
cornacus IIupcona, Konmmoroposa. Toueunsie o1jeHKM mapaMeTpoB
pacnpenenenus. InTepBaabHble OLIEHKU TAPAMETPOB PaCIIpeICICHHUS.
[TocTpoeHne perpeccnoHHON IPSIMON 110 CIPYIIIMPOBAHHBIM JaHHBIM.
[TpoBepka 3HaUMMOCTH KO3 PHUIIMEHTA KOPPEIIAIIIH.

5.3. CamocTtosTenpHas pabota 00ydaromuxcs

Ne | HaumenoBaHnue paszaena .
CopepxaHre caMOCTOSITETHbHON PabOTHI
pa3a| [OHUCIUIUIMHBI U TEMBbI
1 Tusei 5 [evictBus Hax MaTpunaMu. Perenue cucTemM JTMHENHbBIX YPaBHEHU.
MHCHHAT alIreOpa. | J13yyenye MaTepnana, peleHue 3amad.
’ B 5 Pemrenue 3a1au BeKTOpHOM anreOpshl.
CKTOpHAi alreopa. N3ydenue marepuaiia, pelieHue 3aaay.
AHanmuTaueckas Pemenue 3agau reomeTprun Ha IIIOCKOCTH.
3 reoMeTpus Ha N3yuenune marepuaiia, perieHue 3aaay.
IJTOCKOCTH.
AHanmuTaueckas Pemenue 3a1a4 Ha IIIOCKOCTH U MPSAMYIO B IIPOCTPAHCTBE.
4 reoMeTpus B N3yuenue marepuaia, perieHue 3aaay.
MPOCTPAHCTBE.
5 DOyHKIUKM OTHOM Brruncnenue npeaenoB GyHKIIHA.
TIEPEMEHHOM. N3ydenue marepuaia, perieHue 3aaay.
JuddepennmpoBanre CI0KHBIX, HSIBHBIX U TTAPAMETPUUECKH 3aJaHHBIX
6 | pomsonnas dynxrmu. | PyHKIHIA.
N3yuenne marepuana, penieHue 3a1ad.
HccnenoBanue GyHKIMIA 1 TOCTpOCHUE TPadUKOB.
[Ipunoxxenus
7 N N3ydenue marepuaia, perieHue 3aaay.
MIPOU3BOAHOM.
8 ®ynkmun Heckonpkux | JAnddepennmposanue GpyHKImiA HECKOIBKUX NIEPEMEHHBIX.
epEMEHHEIX. N3yuenue marepuaia, perieHue 3aay.
1 HeonpeneneHnslii Brrunciienne HeonpeaeneHHbIX HHTErPaioB.

WHTETpall.

N3yuenne marepuana, penieHue 3aaad.




Brruucnenne miomnaneu miockux Guryp, IJIMH 1yT, 00beMOB Te

12 OrnpeneneHHbIN BPAIICHHS,
MHTCTpaJl. W3ydeHue maTepuaia, pelieHue 3aaau.
13 HecoOcTBeHHBIHI HecoOcTBeHHbIE MHTCrpalibl IICPBOrO U BTOPOI'o poJa.
MHTErpal. N3ydenue marepuaiia, pelieHue 3a1ay.
u | x KommekcHbie yncna.
OMIUICKCHBIC THCIA. | J3vyenpe MaTepnana, peleHue 3a1au.
Huddepennmansusie | Pemenne nuddepeHnnanbHbIX ypaBHEHHH IEPBOTo MOPsAKa.
15 ypaBHeHus repporo | MI3ydeHue marepuana, pelnieHue 3a1a4.
MOPAIKA.
Iubdepenumansupie | Pemenne quddepeHanbHbIX ypaBHEHH BTOPOrO MOPSIIKA.
16 ypaBHeHus Beiciuux | M3yueHue marepuana, peleHue 3aaau.
MOPSIKOB.
19 p Psanpl.
AIBL. W3ydenne MaTepuana, pelieHue 3a1ad.
20 | ¢ . 5 Brrurcnenue BeposSTHOCTEH CITydallHbIX COOBITHIA.
JTyHanHbIC COOBITHL. N3ydenune marepuaiia, pelieHue 3a1ay.
Omnpenenenue 3aK0Ha paclpeeNeHUs U BBIYMCIEHUE YHUCIOBBIX
21 | CnyuaiiHble BeTMUMHBI. |XaPAKTEPUCTUK CIIYYaiHbIX BEIMYKH.
W3ydeHnue maTepuaia, pelieHue 3aaau.
JIEMEHTHI O0paboTka CTATUCTHYCCKUX JIAHHBIX.
22 MaTeMaTHIECKON W3ydeHne maTepuaia, BRITIOJHEHUES HHINBHTYaTLHOTO 3a/IaHUS.

CTaTUCTHUKHU.




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

[IporpamMMo# AMCHUIUIMHBI TPEAYCMOTPEHO MPOBEAECHUE JIEKIIMOHHBIX 3aHIATHI, HA KOTOPBIX JAETCs
OCHOBHOM CHCTEMAaTH3UPOBAHHBIN MaTepUall, IPAKTUYECKUX 3aHATHIM, IPEANOaraoluX 3aKperjeHue
M3Y4YEHHOTO Marepuana u (GopMUpPOBaHHE y 00yJarOIIUXCs HEOOXOAUMbIX 3HAHHUM, YMEHUN U HABBIKOB, U
camocTosTeNnbHas padoTa 00yJaromuxcs.

B 006bEM camocTosTeNnbHOM pabOThI 10 TUCHUIUIMHE BKIIFOYASTCS:

- U3y4YE€HHE TEOPETUUYECKUX BOMPOCOB IO BCEM TEMaM JAUCIUILINHBL,

- IOJrOTOBKA K MPAKTUYECKUM 3aHATHUSAM;

- pellieHre UHANBUAYAIIbHBIX 33JaHUIl KOHTPOJIBHOU paboThl IO TeMaM, U3y4aeMbIM B CEMECTPE;

- IOJrOTOBKA K 3a4€Ty;

- IOJrOTOBKA K YK3aMEHY.

[Ipu moAroToBKE K MPAKTUYECKUM 3aHSATUSM B PAMKaX CaMOCTOSITEIbHON pabOThI 110 U3Y4EHUIO
JTUCIUIUIMHBI 00y4aroImuMcs: HE00X0IUMO:

- IOBTOPUTh 3aKOHCIIEKTUPOBAHHBIN HA JIEKIIMOHHOM 3aHITHUH MaTEPUAIl U JOMOJIHUTH €r0 C YYETOM
PEKOMEHIOBAaHHOM 110 TaHHOM TEME JINTEePaTyphl;

- IPY CaMOCTOATEIbHOM U3YYEHUH TEOPETUUECKON TEMBI CAENATh KOHCIEKT, UCIIOJIb3Ys
pexomenioBannbie B PIIJ] nctounukuy;

- BBIIIOJIHUTH IPAKTUYECKUE 3aJJaHUs B paMKaxX U3y4aeMOU TEMBI;

- BBIIIOJIHUTh MH/IMBU/1yaJIbHBIE 3a/1aHUs] KOHTPOJIbHOM pabOThI B paMKax U3y4yaeMOU TEMBI;

- IOATOTOBUTHCS K IPOMEKYTOUHOM aTTecTaluH.

VY4eOHbIM MJIaHOM IIPEyCMOTPEHBI KOHTPOJIbHBIE paboThl B 1, 2 1 3 cemecTpe, BKIIIOYAIOIIUe
WHAMBHUYaJIbHbIE 3a/1aHUS 110 BCEM T€MaM JUCLUILINHBI, U3y4aeMbIM B CEMECTPE.

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

7. OueHOYHbIEe MAaTEPHAJIBI IS IPOBEAECHUS TEKYIEero KOHTPOJISl YCIIeBA€MOCTH Y MIPOMEKYTOYHOM
arrecTauMu 00y4aroIMXcs N0 AMCHHUILINHE (MO1YJII0)
7.1. [lepeueHb KOMIETEHIINH C yKa3aHUEM 3TAIMOB X (HOPMUPOBAHHUSI B IPOLIECCE OCBOCHUS AUCIUIIIIMHBI

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

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 | AHamuTHuYecKas TeOMeTpHUs B IPOCTPAHCTBE. VYK-2.3, VK-2.4, YK-2.1 3a/1aHKs] KOHTPOJIbHOM
pabotsl Nel o Teme.

NunuBuyanbHbIe
5 | ®yHKIUU OTHON TIEPEMEHHOM. 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 KOHTPOJIbHOMN
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.




Wnast koHTakTHAsA padora.

YK-2.1, YK-2.3, YK-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

15 §§¢;®§§eHuHaﬂbHHe YPaBHCHH TIEPBOTO VK-2.1, YK-2.3, VK-2.4 3aJJaHUs] KOHTPOJILHOM

pAIKE. paboTsl Ne2 o teme.

NuauBuayanbHbIe

16 ggq;(bigeBHHHaﬂbHHe YPABHCHHA BLICILHMX VK-2.1, YK-2.3, VK-2.4 3a7laHus KOHTPOJbHOM

PAILCOB. 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 3aJ]laHusI KOHTPOJILHOM

|y

paboTsl Ne3 o Teme.

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

24 | DKx3aMeH. VK-2.1, YK-2.3, VK-2.4

7.2. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHbIE MaTE€pPHalIbl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH,
HEOOXOIUMBIE 1JI OLIEHKH 3HAHUI, yMEHHUI U HaBBIKOB U (MJIM) OMbITa MPOPECCUOHANBHOMN JEITEeIbHOCTH,
XapaKTEepU3YIOMIUX ATAIbl POPMUPOBAHUS KOMIETEHIIUN B MTPOLIECCE OCBOCHUS IUCIUTIIMHBI

Jlst mpoBepku chopMUPOBAHHOCTH HHAUKATOpa AocTkeHus komneteHmi YK-2.1, YK-2.3, VK-

2.4.

WunuBuayanbHbie 3alaHUsT KOHTPOJBHBIX paboT pa3MelneHbl B kypce Moodle: Maremartuka st
CTyIeHTOB HanpasieHus "Dxonomuka" https://moodle.spbgasu.ru/course/view.php?id=1358
WuauBuyanbHble 3aJaHUs KOHTPOJIbHOM paboTsl Ne 1 o Temam pasmeriensl B [IpunoxeHun.
WuauBuyanbHble 3aJaHUs KOHTPOJIBHOM paboTsl Ne 2 o TemaM pasmMerieHsl B [IpunoxxeHun.
WuauBuayanbHble 3aJaHUs KOHTPOJIbHOM paboTsl Ne 3 o TemaM pasmerieHsl B [IpunoxxeHun.




7.3. CucteMa OLIeHUBAHUSI PE3yIbTAaTOB 00YUEHHUS 110 AUCHUIIINHE (MOAYII0) IPU MPOBEICHUU TEKYIIETO

KOHTPOJISI YCTIIEBaEMOCTH

Ornenka
«OTIUYHOY (32YTEHO)

3HaHUS:

- CUCTEMaTH3UPOBaHHbIE, TTTyOOKHE U TOJIHbIE 3HAHUS 110 BCEM pa3JieaM
JUCLIUILIMHBL, @ TAK)KE [10 OCHOBHBIM BOIPOCAM, BBIXOSIINM 3a IIPEAEIbI
y4eOHOI TporpamMmel;

- TOYHOE HCII0JIb30BaHUE HAyYHON TEPMUHOJIOTUH, CHCTEMAaTUYECKH TPAMOTHOE
U JIOTUYECKU ITPABUIIBHOE U3JI0KEHHE OTBETA HA BOIIPOCHI;

- IIOJTHOE U IITyOOKO€ YCBOSHHE OCHOBHOM M JIOMOJHUTEIBHOM TUTEPaTypHI,
PEKOMEHIOBaHHOU paboyeii MporpaMMoi Mo AUCIHUILTUHE (MOIYIIIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHCS B TEOPUSAX, KOHLIETILHUAX U HAIIPABJICHUAX
JUCLUIUIMHBL U JaBaThb UM KPUTUYECKYIO OLIEHKY, UCII0JIb3YSl HayUHbIE
JOCTUKEHUS IPYIUX JUCLMILIUH

HaBBIKU!

- BBICOKUH YpOBEHb c(hOPMUPOBAHHOCTH 3asiBIICHHBIX B paboyeil mporpaMmme
KOMIICTCHITU;

- BJIaZICET HaBbIKAMU CAMOCTOSITENILHO U TBOPUYECKHU PEIIATh CII0KHbIE
poOJIEMBI M HECTaHJAPTHBIE CUTYAINH;

- IPUMEHSET TEOPETUUECKUE 3HAHUS JIJIs1 BBIOOpA METOAMKH BBINOTHEHUS
3aJIaHUI;

- TPaMOTHO 0OOCHOBBIBAET XOJ] PEIICHUS 3a/1a4;

- 0e3yImpeyHo BiIaJeeT MHCTPYMEHTapHeM yu4eOHOM TUCIUIUIMHEI, yMEHUE €ro
3¢ HEKTUBHO UCTIONB30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3a]1a4;

- TBOpUYECKasl caMOCTOsITeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKHX/Ta00PaTOPHBIX 3aHATUAX, AKTUBHO Y4aCTBYET B
IPYHIOBBIX 00CYK/IEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCIIOJTHEHUS 3a1aHUN

Onenka
«XO0pOo10» (3aYTEHO)

3HaHUSA:

- IOCTAaTOYHO IOJIHBIE U CUCTEMATU3UPOBAHHBIE 3HAHUS 110 TUCLUILUIAHE;

- YCBOEHHE OCHOBHOW M JTOTIOJHUTEIBLHOM JINTEPATyphl, PEKOMEHI0BAaHHON
paboueii mporpaMMoil o AUCHUILIUHE (MOAYIIIO)

YMEHHUS:

- YME€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIEIUAX U HAIIPABICHUAX
JTUCHUIUIMHBI U J]aBaTh UM KPUTUYECKYIO OLICHKY;

- HCTOJIb3YET HAYYHYIO TEPMUHOJIOTHIO, TMHIBUCTUYECKU U JIOTUYECKU
MPaBWJIbHO U3J1araeT OTBETHI HA BOIIPOCHI, YMEET JielaTh 000CHOBaHHbIE
BBIBO/IbI;

- BJIaJICET MHCTPYMEHTAPHUEM I10 JUCLUIIIMHE, YMEHHE €r0 HCIOJb30BaTh B
MIOCTAaHOBKE U PELLIEHNHN HAYYHBIX U MPO(ECCHOHATBHBIX 3a7a4

HaBBIKU:

- caMOoCTOsTeIbHAas paboTa Ha MPAKTUYECKUX 3aHATUAX, YUaCTUE B TPYNIIOBBIX
00CYKJI€HUSIX, BBICOKHI YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3a/IaHUM;

- CpeHUN ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B paboueli mporpamme
KOMITCTEHITU;

- 0e3 3aTpyaHEeHUH BBIOUpPAET CTAaHIaPTHYIO METOIMKY BBIITOJIHEHUS 3a/IJaHUI;
- 000CHOBBIBAET XOJ] pelIeHus 3a/1a4 0e3 3aTpyIHEHU I




Orneska 3HAHUSA:

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

(3a4TeHO) - YCBOEHHE OCHOBHOM JIUTEPaATyphl, PEKOMEHIOBAHHON paboveii mporpaMmoii;

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

YMEHUSA:

- YMCCT OPUCHTUPOBATHCA B OCHOBHBIX TCOPHUAX, KOHICTIIUAX WU HAITPABJICHUAX
MO0 JUCHUIIJIMHC U 1aBaTb UM OLCHKY;

- BJIaJIC€T HHCTPYMEHTapueM Y4eOHO! AUCIUILTUHBI, YMEHUE €T0 UCTI0Ih30BaTh
B PCHICHUU THUIIOBBIX 3aJa4;

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

- paboTa 1moj; pyKOBOJCTBOM IMPENOIAaBATENS HA TPAKTUICCKHUX 3aHATHUSX,
JOIYCTUMBIN YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3aJaHUM;

- 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 3HAHHS MO 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 HCIIOJIHEHUS 3a/1aHHN;

- HU3KHH ypOBEHBb CPOPMHUPOBAHHOCTH 3asIBIICHHBIX B paboueil mporpamme
KOMIICTCHITH;

- OTCYTCTBUE HaBBIKOB CAMOCTOSITEIbHON padOTHI;

- HE MOKET 00OCHOBATh AJIITOPUTM BBINIOJIHEHUS 33 JaHUI

7.4. TeopeTnueckre BOIPOCH! U MPAKTUUECKUE 3aJaHUS 1711 IPOBEACHMSI IPOMEXYTOUHOM aTTecTaluu
oOyJaronuxcsi, HEOOX0IMMBbI€ JUIsl OLIEHKU 3HaHUM, YMEHHUI ¥ HaBBIKOB U (MJIM) OMbITA IPOPECCHOHATBHON
JeSITeNIbHOCTH, XapaKTEPU3YIOIINX 3TaIbl (POPMUPOBAHUS KOMIETEHIIUN B TPOLIECCE OCBOEHUS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. Teopernyeckue BONPOCHI 17151 IPOBEACHUS TPOMEXKYTOUHOM aTTecTalui 00yJYaromuxcs

Ok3ameH -1 cemecTp (YCTHO).

IIpMepHBIE KOHTPOJIBHBIE BOIPOCHI JIsl IPOBEAECHUS IPOMEKYTOUHON aTTECTALIUN:

1. ®ynk1us ogHoro aprymenta. OCHOBHBIE yieMeHTapHble QyHKIuHU. Yucno e. CinoxHas 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 (pyHKINH, ABa onpeaeneHus. CBoiicTBa GyHKINH, HENPEPHIBHBIX 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 HOpMaJIU K IUIOCKOU KpuBOH. Teopema o He00X0auMoM yciaoBuu auddepeHunpyemMocTu
byHKINY.

7. OcHoBHBIE TpaBmIIa AU HepeHIuPOBAHUS.

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

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




10. [Ipon3BOgHBIE OT TPUTOHOMETPUUECKUX U OOPATHBIX TPUTOHOMETPUUYECKUX (DYHKITHA.

11. Teopema depma.

12. Teopema Pomia. Ee reomerpuueckuii cmbici. CiencTBue.

13. Teopema Jlarpanxa.

14. Teopema Komm.

15. Pa3nuuHble BUIBI HEONIPEAEIEHHOCTEN U UX PACKPBITUE C MOMOUIBIO NpaBuia Jlonurans.

16. HeoOxoaumble 1 1OCTATOUHBIE YCIOBUS MOHOTOHHOCTH (DYHKIIMH.

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

18. BeITTyK10CTh ¥ BOTHYTOCTh KpUBOM. Touku nepernba. MccnenoBanue GyHKIIMN Ha
9KCTPEMYM C MOMOIIBIO BTOPOH MTPOU3BOTHOM.

19. AcuMnToTHI.

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

21. OyHKIMS HECKOJIBKUX TiepeMeHHBIX. O0sacTh ee onpenenaeHus B N-mepHoM EBkinaoBoM
IIPOCTPAHCTBE U criocoObl 3a1anus. ['eomeTpruyeckas TpaktoBka. [Ipenen u HenmpepbIBHOCTH (QYHKIIUU
HECKOJIbKUX MEPEMEHHBIX.

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

23. IlpousBojHas MO HAMPABJICHUIO U €€ CBA3b C IpaJueHTOM (QyHKIMU. YacTHBIE IPOU3BOIHBIC
(GYHKIIMM HECKOJIBKUX MEPEMEHHBIX KaK MIPOU3BOIHBIC IO HAMIPABICHUIO KOOPIUHATHBIX OCEH.

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

25. YpaBHEHUE KacaTeIbHOM INIOCKOCTH U HOPMAJIU K ITOBEPXHOCTHU. ['eomeTpuueckasi TpakTOBKa
nostHOTO MU depenmmana GyHKIUU IBYX IEPEMCHHBIX.

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

27. Heo6xoaumoe ycioBHe dKCTpeMyMa (DYHKIIMK HECKOJIBKHUX NIepeMeHHbIX. Haubobiiee u
HaWMEHbIIIee 3HAaUCHHS (PYHKIIMN HECKOJIBKUX IMEPEMEHHBIX.

28. JloctaTO4HbIE YCIOBHS SKCTPEMYMOB (PYHKIIMU HECKOJIBKUX TTEPEMEHHBIX.

3auer - 2 cemecTp (cobecenoBaHue).

IIpuMepHBIE KOHTPOJIBHBIE BOIIPOCHI Ui IPOBEAECHUS ITPOMEKYTOUHON aTTECTAlUU:

1. IlepBooOpazHas 1 HeonpeeNEHHbIA HHTErpall, CBOUCTBA.

2. 3amMeHa NEpEMEHHOM B HEONIPENEIEHHOM UHTETpaJIe.

3. HTErpupoBaHue Mo 4acTsM B HEONPEACIEHHOM HHTErpase.

4. aTerpupoBaHue MPOCTEUIINX APOOHO-PAIMOHAIBHBIX (DYHKIUH.

5. HTErpvpOBaHUE HEKOTOPBIX UPPALMOHAIBHBIX BEIPAKEHUN. TPpUTOHOMETpUYECKHE
MOJICTAHOBKH.

6. OnpenieneHHbIN UHTErPall: ONPEAEIEHHE, CBOMCTBA. ['eOMeTprUecKnii CMBICI.

7. IHTerpas ¢ nepeMeHHbIM BEPXHHUM MPEIEIIOM U ero JuddepeHIMpOBaHUE.

8. dopmyna Hetorona-JIelioHuLIa.

9. 3ameHa nepeMEHHOH B ONIPENEIEHHOM UHTETpaJIe.

10. IHTEerpripOoBaHME MO YaCTAM B ONPEAEIEHHOM HHTETpalIe.

11. UnTerpupoBaHue YeTHBIX U HEYETHBIX (PYHKLUH Ha CAMMETPUYHOM HHTEpPBAJIE.

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

13. HecoOGcTBeHHBIE HHTETPATIBI.

14. Tuddepeniranbable ypaBHEHUS C Pa3AeISIOIUMUCS TEPEMEHHBIMHU.

15. OnHopoansie quddepeHIaIbHbIe YpaBHEHH IEPBOT0 MOPSIIKA.

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

17. InddepennmanbHble ypaBHEHH BTOPOTO MOPSAIKA, JOMYCKAIONIIUE TOHMKEHHE TOPSIIKA.

18. JIuneitHble ogHOpOAHBIE AU(PepeHIInaTbHbIe YpaBHEHHSI BTOPOTO MOPsAKa ¢ TOCTOSHHBIMU
ko3 Puurentamu. CBoiicTBa UX perieHuil. Xapakrepuctuueckoe ypaBHeHHe. CTpyKTypa o01iero
penieHusl.

19. Jluneiinpie HeonHOPOAHBIE MU PepeHTnaIbHbIE YPABHEHHSI BTOPOTO MOPSIKA C
MOCTOSTHHBIMU KO3 (UILIMEHTaMH U CIIEUAIbHON MpaBoil yacThio. KOHCTpYyKIMS 4acTHOrO U 00111ero
peueHni HEOTHOPOIHOTO YPAaBHEHMS.



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

Dk3amMmeH - 3 cemecTp (YCTHO).

[IpuMepHBIE KOHTPOJIBHBIE BOIIPOCHI AJIs IPOBEACHUS ITPOMEKYTOUYHOM aTTECTALUU:

1. YncnoBble psAlibl: OCHOBHbBIE MIOHATHUS U CBOWCTBA PSI/IOB.

2. IlepBrlii pU3HAK CPABHEHMSI CXOIMMOCTH 3HAKOIIOJIOKUTEILHOTO YUCIIOBOIO psja.

3. Bropoii npr3HaKk cpaBHEHUS CXOAMMOCTH 3HAKOIOJIOKUTEIBHOI'O YUCIOBOTO pPsija.

4. Ipuznak [lanmamOepa 1 paguKaabHBIA TPU3HAK CXOAUMOCTH
3HAKOIIOJIOXKUTEIBHOTO YHUCIOBOIO psAla.

5. HTerpasibHbIi MPU3HAK CXOAUMOCTH 3HAKOIIOJIOKUTEIBHOTO YHCIOBOTO Psa.

6. 3HaKouepeyOIUNCS psaa. AOCOTIOTHAS M YCIOBHASL CXOAUMOCTh. JlOCTaTOYHBIN TpU3HAK
CXOJIMMOCTH 3HAKOYEPEAYIOIIErocs psiaa.

7. 3HaKouepeYIOIIUNCS psa. AOCOTIOTHAS M YCIOBHAS CXOAMMOCTh. OOIIHil T0CTaTOYHBII
IIPU3HAK CXOAUMOCTH 3HAKOIIEPEMEHHOTO Psija.

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

9. Crenennoii psan. Teopema AGes U ee CIIEICTBHUS.

10. Paznoxenue Gpynkuuu B psa Teinopa. Teopema o cxogumoctu psiga Teiinmopa K GyHKITUY.
JoctarouHoe ycioBHue pa3iouMocTd GyHKIUU B psaa Teitnopa.

11. CaygaifHble COOBITHS U UX KJIACCU(DUKAIIUS.

12. [leiictBust Hax coObITHsIMH. [lomHAs Tpymina COOBITHIA.

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

14. OTHOCHUTENBHAA YacTOTa U ee cBolcTBa. Kiaccuueckoe onpeieeHue BEpOSITHOCTH.
CBoiicTBa BEPOSITHOCTH.

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

16. TeopeMbl yMHOKEHUs BeposiTHOCTEN. HecoBMecTHBIE M He3aBUCUMBIE COOBITHSA. Y CJIOBHAs
BEPOSITHOCTh. BEpOATHOCTH HACTYIUIEHUS XOTS OBl OJJTHOI'O COOBITHSL.

17. ®opmyina nonHoi BepositHocTu. Dopmyna baiieca.

18. TIoBTOpHBIE HEe3aBUCUMBIE UcTibITaHusA. Dopmyiia bepryiu.

19. IToBTopHbIe ucnbiTanus. opmyna [lyaccona.

20. IToBropHble ucnibITaHus. JIokanbHas U UHTErpanbHas Teopemsl Jlamaca.

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

22. @yHKIMS paclpeesIeHus] BEpOATHOCTEW JUCKPETHOM CITydyaliHOM BEJIMYMHBI U €€ CBOMCTBA.

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

24. bUHOMMAIIbHBIN 3aKOH paclpeesIeHUs] BEPOATHOCTEN TUCKPETHOM CIIy4aliHOM BEINYMHBI.

25. 'eoMeTprYECKHl 3aKOH pPaCIPEEIICHNs BEPOATHOCTEN TUCKPETHOMN CIIy4allHOM BETMYMHBI U
€r0 YUCJIOBBIE XapaKTECPUCTUKHU.

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

27. HenpepbIBHBIE ciiyyaiiHble BeTUUMHBL. VIHTerpanbHas QyHKIUS pacipeaeaeHus
BEPOSITHOCTEN U €e CBOWCTBA, IpaduK.

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

29. Yucnosble XapaKTEpPUCTUKN HENPEPBIBHOM CIIly4yaliHOM BETMYHHBI.

30. PaBHOMEpHBII 3aKOH paclpeneacHUs HENPEPHIBHOM ClIyyailHOW BEJMYMHBI U €€ YACIIOBbIE
XapaKTEPUCTHUKHU.

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

32. HopmainbHBIi 3aKOH pacipeesIeHNs] HENPEPhIBHOM CIIy4aiiHOM BEIMYMHBI U €€
YHCJIOBbIE XapaKTepUCTUKU. [IpaBuio Tpéx curm.

33. IlousTHe ABYMEpHOH CllydaliHOM BeIMYMHBI. 3aKOH pacIpe/ie]eHHs] IByMEPHOH cirydaifHOM
BEJINYUHBI.



34. OyHKIUA pacnpeeseHus ABYMEPHOM CIIydyailHOW BETMYUHBI U €€ CBOMCTBA.

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

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

37. IlpenMeT u 3aj1aud MaTEMaTUYECKON CTATUCTUKH.

38. I'enepanbHas ¥ BBIOOPOYHAS] COBOKYITHOCTH. MeTo 161 0TOOpa BHIOOPOYHOM COBOKYITHOCTH.

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

40. I'paduueckoe n300pakeHre CTaTUCTUUECKOTO pactpenenenus. [lonuron u rucrorpamma
OTHOCHUTEIIbHBIX YaCTOT.

41. YucnoBble XapaKTepUCTUKU CTATUCTUYECKOTO pacpe/IesieHus: FeHepaibHas U BHIOOpOYHas
CpenHsis, TeHepalibHasl U BBIOOpOYHAs JUCIEPCUsi, TEHEPATbHOE U BEIOOPOYHOE CpeiHee KBaApaTHIECKOe
OTKJIOHEHHE.

7.4.2. I[lpakTrueckue 3aaHus Il POBEICHUS TPOMEKYTOUYHON aTTECTAIIUN O0YJarOIITIXCSI
Pa3HoypoBHEBBIE 3a/1aHUs AJIs1 TPOBEACHUS MPOMEKYTOYHON aTTeCTallid Pa3MEIIEHbI B Kypce
Moodle: https://moodle.spbgasu.ru/course/view.php?id=1358

7.4.3. [IpumepHbIe TeMBI KypcOBO# paboTHI (ITpoekTa) (py HATUYWH)
KypcoBbie paboThl (IpOEKThI) yUeOHBIM IUIAHOM HE MPEAYCMOTPEHBI.

7.5. Meronnueckre MaTepralibl, ONIPEAEIIOIINE IPOLEAYPH] OLICHUBAHUS 3HAHUW, YMEHUMN, HABBIKOB U
(uv) ombITa IPOPECCHOHATBHOMN NEATETLHOCTH, XapaKTePU3YIOIIe dTanbl (JOPMUPOBAHUST KOMITETCHITHNA

[Ipouenypa npoBeaeHUs MIPOMEKYTOYHON aTTECTALUN U TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH
PEerIaMEHTUPYETCS JIOKAIbHBIM HOPMAaTUBHBIM aKTOM, ONPEIEIISAIONNM ITOPSIOK OPTaHU3aluu U
IPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IPOMEKYTOUHOW aTTECTAI[H O0YJarOIINXCSL.

[Iponieypa oneHnBanust GOPMHUPOBAHUS KOMIIETCHIIMN TIPU TIPOBEICHUH TEKYIIETO KOHTPOJIIS
npuBesieHa B 1. 7.2. TUnoBble KOHTPOJIBHBIE 3a/IaHUS WIIM UHBIE MaTepUabl TEKYLLEr0 KOHTPOJIS
IPUBENEHBI B 11. 7.3.

Wtorom usyueHus IUCUUIUIMHGI B 1 cemecTpe sABIseTCs 3K3aMeH. DK3aMeH MTPOBOJUTCS 110
pacnucanuio ceccuu. dopma nposeieHUs 3aHATUS — YCTHasl. B aKk3aMeHaIlMOHHBIN OMIeT BKIIIOUEHO JBa
TEOPETUUECKHUX BOIPOCA U MPAKTUUECKOE 3aJJaHIE, COOTBETCTBYIOIIEE COJNEPKAHNUIO (POPMUPYEMBIX
KOMIIETCHITHH.

JlJ1 TOATOTOBKH IO 3K3aMEHAIIMOHHOMY OMJIETY OTBOAUTCS 45 MUHYT.

WTtorom usyueHus IUCHUIUIMHBI BO 2 CEMECTpPE SBJIAETCS 3a4eT. 3aueT IPOBOJAUTCS Ha MOCIEIHEM
10 PACIHACAHMIO IIPAKTUYECKOM 3aHATHH B CEMECTPE U BBICTABIISICTCA 110 PE3YJIbTaTaM TEKYIEH
YCIIEBAEMOCTH 00Y4YaIOILIErocs B CEMECTPE.

Jli1a 0Oy4aromuxcsi, He aTTECTOBaHHBIX B TEUEHUE CEMECTpPa, IPOBOAUTCS YCTHOE coOece10BaHue.

Wtorom usyueHus TUCUUIUIMHBI B 3 ceMeCTpe ABISETCS 3K3aMeH. DK3aMeH ITPOBOJUTCS 110
pacnucanuio ceccuu. dopma nposesieHUs 3aHATUS — YCTHasl. B ak3aMeHaIIMOHHBIN OMIeT BKIIIOUEHO JBa
TEOPETUYECKHUX BOIPOCA U MPAKTUUECKOE 3aJJaHIE, COOTBETCTBYIOIIEE COIEPKAHUIO 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

Kprepun OueHka OueHka

OLI€HUBAaHUA

HO» (0222

«CHEYOOBJICTBOPUTECIIb | «YAOBJICTBOPUTCIIBH OI_ICHKa «XOopo1mo» OI_IGHKa «OTIHUYHO»

«HE 3a4YTCHO» «3a4TCHO»




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 BCECTOPOHHHE. Y MEHHUS
(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 3a/1aHHE
oOyuaromuiics 3ajaHue oumnera ¢ 3ajaHue ounera ¢ 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 MaTepuaa. 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/1aHUi.
3a/laHui, 3a/1aHH, IIPU BBINOJIHEHUU CamocrosiTensHO
HapylIaKIINe 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 pelIeHus 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
JTUCIUIUIMHOM, U TIPeCTaBIIAeT co00M cpeHee apu(METUUECKOE OT BHICTABJICHHBIX OLEHOK 110 OTIEJIbHBIM

pe3yabpTaTtaM oOydeHus (3HaHUSI, YMEHUs, BIAJCHUE HABBIKAMH).

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

Or11eHKa «XOpOII0»/«3a4TEHOY BBICTABIISETCS, €CITU CpeiHee apuMEeTHUIECKOe HaXOIUTCS B
uHTEepBaye ot 3,5 1o 4,4.
Or1eHKa «yIOBIETBOPUTEIHHOY/ «3aUTEHOY» BBICTABIISIETCS, €CITU CpeIHEe apru(PMeTHIecKoe
HaXOJUTCA B MHTEpBaJe OT 2,5 1o 3,4.

OneHka «Hey/10BIETBOPUTENIbHOY/ «HE 3a4TE€HO)» BBICTABIISETCS, €CIIU CpeHee apupMeTHIecKoe
HaxoauTcs B uHTepBaie ot 0 1o 2,4.




8. YueOHO-MeTOAMYeCKOE U MATEPUATBLHO-TEXHUYECKO0e o0ecnevyeHne TUCIMIIMHBI (MOTYJIs)
8.1. IlepeueHb OCHOBHOM U JIOTIOJHUTEILHON JINTEPATYPbI, HEOOXOAUMOM I OCBOCHUS JUCLIUTUINHBI

(Moyist)
. KonuuectBo
No ABTOp, Ha3BaHUE, MECTO U3JaHMsI, U3/1aTEIbCTBO, IO/ U3/1aHUs y4eOHOU U SK3EMILILIDOB/3IEKT
n/m y4eOHO-METOIMYECKOM JTUTEPaTyPhI ortsi arl)[pec 3BCp
OcHoBHas JIuTEpPaTYpa
[Muckynos H. C., luddepeHunanbHoe 1 HHTETpaTbHOE UCUUCICHUS, M.

1 50
Anpsnc, 2016

9 I'mypman B. E., PyKoBOACTBO K pEIICHHIO 3a/1a4 [10 TCOPHH BEPOATHOCTEH U https://urait.ru/bcode/
MareMaThdeckou cratuctuke, Mocksa: FOpaiit, 2020 449645
[Tuckynos H. C., luddepennnanbHoe U HHTErpagbHOE HCUUCTeHUs, M.,

3 2016 149
Kpemep H. 1., ®punman M. H., ITytko b. A., Tpumun 1. M., Beiciias https://urait.ru/bcode/

4 |maTemaTuKa JiIs SKOHOMUYeCcKoro OakanaBpuata B 3 4. Yacte 1, MockBa: Ps: 436 4'90
WznarensctBo KOpaiit, 2019
Marasunnaukos JI. 1., Marasuanankos A. JI., Beicimas maremaTuka. . .

i N . http://www.iprbooksh

5 | AuddepenunansHoe ucurcinenue, Tomck: ToMckuii rocynapcTBEHHBIN oD ru/72078.htmi
YHUBEPCUTET CUCTEM YINPABIEHUS U PAANO3JIEKTpOHUKH, 2017 P- '

5 Kpemep H. 111., Teopust BeposiTHOCTEH M MaTeMaTHYECKasi CTATHCTHKA B 2 . https://urait.ru/bcode/
Yacts 1. Teopus BepositnocTelt, MockBa: U3narenscto IOpaiit, 2018 421232

; Harancon U. I1., Kpatkuii kypc Boiciieit marematuku, Cankt-IletepOypr: https://e.lanbook.com
Jlanb, 2021 /book/167767

JonoaHuTe IbHASA JUTEpaTypa
Karan M.JI., Camoxun M.B., MaremaTuka B CTpOUTEIILHOM BY3€. hitps:/fwww.studentli

1 brary.ru/book/ISBN9
HuddepennmnansHoe ucuncienue, Mocksa: ACB, 2012 285930938210.html
Bbyrpos 4. C., Hukonsckuii C. M., Beiciiast matematuka B 3 1. T. 1. ) .

2 |duddepenunanbHoe u MHTErpaibHOe Ucuucienue B 2 kH. Kuura 2, Mocksa: https'llzrgaig;%/bcc’de/
IOpaiit, 2022
bammaxkosa U. b., Kopa6néra U. I/E., [Tpacuukona C. 9., Psanp1, CaHkT- http://www.iprbooksh

3 [IlerepOypr: Cankt-IleTepOyprckuii rocyJapCTBEHHBIN apXUTEKTYPHO- 0D.1u/49964.html
ctpouTenbHblil yHHBepcuteT, ObC ACB, 2015 P- '
IIucemennsiit 1. T., KOHCIIEKT JIeKIMi 110 BRICIICH MaTeMaTHUKE: HOJIHBIN

4 . 47
Kypc, Mocksa: Aipuc-nipecc, 2019
bammaxosa U. b., Kopadnesa U. U., [Ipacaukosa C. C., HeonpeneneHuslit htto://ntb.spbaasu.ru/

5 |uHTerpan. OnpeneneHHblil uHTErpan. OObIKHOBEHHbIE U] PepeHInanbHbIe P- elib /68528 ) '
ypasHenus, CII0., 2013

5 CwmupaoBa B. b., Mopo3zosa JI. E., Epmios E. K., O0bIkHOBEHHBIE http://ntb.spbgasu.ru/
muddepennmansubie ypasHenus, CI16., 2010 elib/00173/
Turtosa T. H., Maneesuu T. A., AcceeBa E. E., Cepora A. H., Unucnossie u . .

. . http://www.iprbooksh

7 | byaknuoHambHbIC psabl, MockBa: MOCKOBCKH TOCY1aPCTBEHHBIN ob.1u/60010.html
CTpOMTEINbHBIN yHUBepcuTeT, Al [Tn Op Menua, ObC ACB, 2016 P- '
Tumodeena A. 10., Teopml. BEPOATHOCTEH M MaTeMaTHeCkas CTaTHCTHKA B 2 http://www.iprbooksh

8 |uactsax. U.1, HoBocubupck: HoBocubupckuii rocy1apcTBeHHBIN oD 1u/91448. html
TEXHUYECKUH yHUBepcuTeT, 2017 P- '

9 bamvakosa U. b., Kopa6aesa U. 1., IIpacuukosa C. C., Teopus http://ntb.spbgasu.ru/
BepositHocTei, CI16., 2016 elib/00736/
Kpaconenko I'. B., CBanunze H. B., SIkynuna I'. B., Ananutudeckas
reomeTpust. Bektopnas anredpa. Teopus npenenos, Cankr-Ilere r: p://www.iprbooks

10 pus. B p opa. Teopus np C [TerepOyp http:// booksh

Cankr-IlerepOyprckuii rocy1apcTBEHHBIA apXUTEKTYPHO-CTPOUTEIbHBIH
yausepcutet, ObC ACB, 2014

op.ru/30002.html




11

I'ocnonapuxos A. I1., Kapnosa E. A., Kapnyxuna O. E., Mancyposa C. E.,
I'ociogapukos A. I1., Beiciias matemaruka. Towm 1. JIuneiinas anre6pa.
BekropHas anreOpa. AHanuTuueckas reomerpus, , 2015

http://www.iprbooksh
op.ru/71687.html

Onarckas H. 0., Xakumymnus E. P., Teopus BeposiTHOCTEN U

. https://urait.ru/bcode/
12 |maTematuyeckas CTaTUCTHKA JUIsl HH)KEHEPHO-TEXHUYECKUX HAIllpaBJICHUH,
. 489333
Mockaa: FOpaiit, 2022
13 I'mypman B. E., Teopust BeposiTHOCTEH M MaTeMaTHYeCKasi CTAaTUCTHKA, https://urait.ru/bcode/
Mocksa: FOpaiit, 2023 510437

14

I'ocnomapukos A. I1., Bonsiackas . A., Kapnyxuna O. E., Ckenko O. A.,
O6pyuesa T. C., 'ocnomapukos A. I1., Beicias matemaruka. Tom 2. Hagano
MaTemMaTuueckoro aHanusa. uddepenunanbHoe ucuucieHue GyHkuni
OJIHOM MEPEMEHHON U €ro MpuiIoKeHus, , 2015

http://www.iprbooksh
op.ru/71688.html

15

Bbab6asgni 0. B., Muceaumsn T. JI., OCHOBEBI BBICIIIEH MaTEMATUKH.
Huddepenumnansupie ypaBHenus, KpacHonap: KOxHbIN HHCTUTYT
MeHeKkMenTa, 2012

http://www.iprbooksh
op.ru/10283.html

16

lNomosko O. B., [lanaesa I'. H., Cantanosa E. B., Beiciias maremartuka. Yacthb
|. Matpuusl u onpenenutenu. CUCTEMbI TUHEHHBIX ypaBHEeHUN. BekTopHas
asirebpa ¥ aHaJuTHYecKas reomerpus, , 2006

http://www.iprbooksh
op.ru/6111.html

17

Tumodeena A. 10., Teopust BeposSTHOCTEH U MaTeMaTH4YecKas CTATUCTHKA B 2
gactax. U.2, HoBocubupck: HoBocubupckuii rocy1apcTBeHHBIN
TEXHUYECKUH yHuBepcutet, 2017

http://www.iprbooksh
op.ru/91449.html

18

I'ocniopapukoB A. I1., Bonbiackas 1. A., Kapnyxuna O. E., Ckenko O. A.,
Oo6pyuesa T. C., 'ocionapukos A. I1., Beiciias matremaruka. Tom 2. Hauano
MaTemMaThueckoro aHanusa. JuddepenunanbHoe ucuucieHue QyHkuni
OJIHOM MEpPEMEHHON U ero MpujoxeHus, , 2015

https://www.iprbooks
hop.ru/71688.html

19

Abpamsan M. 3., Jlekiiuu o UHTETpaIbHOMY UCUHCTICHUIO QYHKIUI OHON
MepEMEHHON U Teopuu psiioB, PoctoB-Ha-Jlony, Taranpor: U3narensctBo
HOxHoro ¢enepanbHoro ynusepcurera, 2021

https://www.iprbooks
hop.ru/117154.html

20

ITucemennsiit 1. T., KOHCIIEKT JIEKLIMH 110 BBICIIEH MaTeMaTHKe: MOJIHBIN
Kypc, MockBa: Aiipuc-nipecc, 2018

256

21

Kapaxkaspsn C. A., Conosbesa O. B., [Ipenen u HenpepbIBHOCTh (PyHKINN
onHoro aprymenrta, CII6., 2013

http://ntb.spbgasu.ru/
elib/00453/

22

Canugze H. B., fxynuna I'. B., [luddepenunanbHoe ucuucieHue B ciayyae
(GyHKIIMM HECKOJbKUX nepeMeHHbIX, CaHkT-IlerepOypr: CaHkT-
[TerepOyprckuii rocyapCTBEHHBIN apXUTEKTYPHO-CTPOUTEIbHBIN
yausepcuret, ObC ACB, 2016

http://www.iprbooksh
op.ru/66833.html

23

Kapaxkaspsu C. A., [Tak 3. E., Conossesa O. B., luddepennmansuoe
ucuucienue GyHkuuu oxHoi nepemennoi, CII6., 2015

http://ntb.spbgasu.ru/
elib/00592/

24

ITucemennsiit 1. T., KOHCIIEKT JIEKIIMH 110 BBICIIEH MaTeMaTHKe: MOJTHBIN
Kypc, MockBa: Aiipuc-nipecc, 2021

21

ITerpymxo Y. M., Kypc BbIciieli MaTeMaTUKu. BBeeHre B MaTeMaTUYECKUM

https://e.lanbook.com

25 |ananmu3. Auddepenunansuoe ucuncienue. Jlexkuu u npaktukym, CaHkT-
ITetepOypr: Jlanp, 2022 /book/210341

% Canosuunuas U. B., Xopommiosa E. B., Marematuueckuii aHaus: https://urait.ru/bcode/
orpeneneHHbId nHTErpant B 2 4. Yacte 1, Mocksa: KOpaiit, 2022 493086

27 [Mopo3zosa JI. E., ITonsikosa O. P., JIuneitnas anredpa, CI16., 2014 http:/éﬂg'osggggfu'rw

28

Canynnos H. E., I'amonmnna U. 3., Kynoseix I'. B., KoncniekT nekumii mo
mucrurinHe «Teopust BEpOSITHOCTEH U MaTeMaTUYeCKasi CTATHCTHKAY,
Pocros-na-Jlony, Taranpor: U3parensctBo KOxHOTO heepaapHOTrO
yHuBepcurera, 2017

http://www.iprbooksh
op.ru/87428.html

29

3y6ora U. K., Octpas O. B., Aammudepona JI. M., Paccoxa E. H., OcHoBbI
MaTeMaTHYecKoro aHaiusa (Moynb «OnpeaeneHHbli HHTerpan u
HecoOCTBEHHBIE HHTETpanbl»), OpenOypr: OpeHOyprckuil rocy1apcTBEHHbIN
ynusepcutet, 9bC ACB, 2017

http://www.iprbooksh
op.ru/78807.html




Kankaesa JI. C., MaremaTuueckuii aHaJIn3: TEOPHUsI MPEICIIOB,

https://urait.ru/bcode/

30 muddepennmansHoe ncurcnenue, Mocksa: Mznarensctso FOpaiit, 2019 438965

31 Xopommosa E. B., Maremarudeckuii aHaau3: HEONpeACICHHBINH HHTETpall, https://urait.ru/bcode/
Mocksa: FOpaiit, 2020 454275

39 Karvan O. 5., Teopust BepoITHOCTEH M MaTeMaTHYECKas CTATHCTHKA. https://urait.ru/bcode/
[Tpumepsl ¢ pemenusimu, Mocksa: FOpaiit, 2022 490304

33 Tutosa T. H., YUucnoBelie u cteneHHbIC psiibl, MockBa: MOCKOBCKU http://www.iprbooksh
TOCYIapCTBEHHBIN CTPOUTENbHBIN yHUBepcuTeT, ObC ACB, 2010 op.ru/16314.html
Ps6ymxo A. I1., Xyp T. A., Beiciras marematuka. Teopus u 3agauu. B 5

34 |HacTax. Y.1. JIuneiiHast 1 BEKTOpHas anredpa. AHATUTHYECKAs TCOMETPHSL. http://www.iprbooksh
HuddepennmanbHoe ncyucienne GyHKIUA 0HON TTepeMeHHON, MUHCK: op.ru/90754.html
Brimitmas mkona, 2017
Mopo3zosa JI. E., CMHBHOBa B.b., BCKTOE)HaSI anredpa, CaHKT-HeTep6y[u)r: http:/Awww.iprbooksh

35 | CankT-IleTepOyprckuii rocynapcTBEHHBINA apXUTEKTYPHO-CTPOUTEIBHBIH 0p.ru/26870.htm
ynusepcutet, ObC ACB, 2014 ' '
Acramoa U. B., Hukumkun B. A., Jluddepennmnanbabie ypaBHEHUS.

36 [MpakTrkym, MockBa: EBpa3uiicKuii OTKPBITBIH HHCTUTYT, MOCKOBCKUi http://www.iprbooksh
rOCy/IapCTBEHHBI YHUBEPCUTET SKOHOMHUKH, CTATUCTUKU U HHPOPMATHKH, op.ru/10751.html
2004

37 Kirorma B. J1., Beicmias maremaTuka Jisi S5KOHOMHCTOB. https://urait.ru/bcode/
3amauu,TecTsl, ynpaxaenus, Mocksa: U3ngatensctBo FOpaiit, 2019 431841

38 Annpyxaes X. M., Teopusi BeposSTHOCTEH U MaTeMaTHUYECKasi CTATHCTHKA. https://urait.ru/bcode/
CoOopnuk 3ana4, Mocksa: FOpaiit, 2022 491173
Ameynosa A. C., Kapuanya O. C., Beiciias MaTeMaTHKa. Jluneiinas anre?pa http:/Awww.iprbooksh

39 |u amamutudeckas reomerpusi, Kemepono: KemepoBckuii rocynapcTBeHHBIN

op.ru/21960.html
UHCTHUTYT KyJabTypsl, 2011

40 ®uxtenronsil I'. M., Kypc nuddhepeHnaibHoro 1 HHTErpaibHOTO 24
ncuncnenus, CII0.: JIans, 2009

a1 Mopo3zosa JI. E., CmupHoBa B. b., Tpeckynos A. JI., ®€noposa M. 10., http://ntb.spbgasu.ru/
Onpenenennsiii uarerpai, CII6., 2011 elib/00283/
KapaKa3r,;1HuC. A., ConosnéBa O. B., Uccaenosanue q)yfnqmn OJTHOH } http:/Awww.iprbooksh

42 [nepemennoii, Cankr-IlerepOypr: Cankr-IlerepOyprckuii rocyapCTBEHHBIH

. op.ru/74330.html
apXUTEKTypHO-cTpouTenbHbIl yHUBepcutet, 9bC ACB, 2016
YueOHO-MeToANYeCKas JUTEPATYPa
1 Mos3aneBa E. M., KommuiekcHbie uncna. JInneitHas u BeKTopHas anre0pa, http://www.iprbooksh
OpenOypr: OpeHOyprekuii rocyaapcTBeHHbiin yausepeutet, ObC ACB, 2004 op.ru/51530.html

5 Kpaconenko I'. B., Canumze H. B., Slkynuna I'. B., Epmios E. K., http://ntb.spbgasu.ru/
OObIKHOBEeHHBIE MU PepeHnanbabie ypapaenus. Psapr, CI10., 2012 elib/00346/
Bonxkos 1O. B., Epmonaesa H. H., Ko3sinuenko B. A., Kyp6atosa I'. 1., https:

ttps://e.lanbook.com

3 |IIpaktudeckue 3aHsaTHs 10 anredpe. KomrmiekcHbIe unciia, MHOTOUJICHBI,

Cankt-IlerepOypr: Jlanp, 2021

/book/168700

Oobyuaromuecs u3 ynciia uHBaIKUI0B U ul ¢ OB3 obecnieunBaroTcs Ie4aTHBIMU U (WIIH)
3EKTPOHHBIMU 00pa30BaTeNbHBIMU pecypcamMu B (popMax, aJlaliTUPOBAHHBIX K OTPAaHUYEHHUSAM UX
3J10POBB.

8.2. [lepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu «IHTEepHET», HeOOXOIUMBIX IS
OCBOEHUS AUCIUIUIMHBI (MOIYJIS)

HaumenoBanue pecypca cetu «/IHTepHET»

DJEKTPOHHBIN agpec pecypca

TeOpeTI/I‘{CCKaH HO,[[TOTOBK&_BHCH.I&H
MaTeMaTI/IKa_MaTeMaTI/IKa, 1 CCMECTP

hp?id=4347

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

TeOpeTI/I‘{CCKaH HO,[[TOTOBK&_BHCH.I&H
MaTeMaTI/IKa_MaTeMaTI/IKa, 2 CCMECTP

hp?id=4347

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




TeopeTnueckas moaroroBka Beiciiast
MaremaTuka MaremaTuka, 3 CeMecTp

https://moodle.spbgasu.ru/course/view.p
hp?id=4716

8.3. IlepeueHb cOBpeMEHHBIX MPOpECCHOHATBFHBIX 0a3 TaHHBIX U MH(POPMALIMOHHBIX CIPABOYHBIX CUCTEM

HaumenoBanue

DIIEKTPOHHBIN ajpec pecypca

HuTepHeT-TpeHaxepsl B chepe oOpa3oBaHus

http://www.i-exam. ru

Cucrema aucranimonsoro ooyuenus CII6I'ACY Moodle

https://moodle.spbgasu.ru/

OnexrpoHHas oubianoreka Mpouc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

DJIEKTPOHHO-O0UOIMoTeUHasl cucTeMa usaarenbersa "Jlans"

https://e.lanbook.com/

DNIeKTpOHHO-O0nOIMoTeuHas cucrema n3aarenscrsa "FOPAUT"

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

DJIeKTPOHHO-O0UOIMoTeYHas cucreMa uaarensersa ' IPRsmart"

http://www.iprbookshop.ru/

®depnepanbHbIi 00pa3zoBaTenbHbIN opTan "EquHoe 0KHO J0CTyna K
00pasoBaTesbHBIM pecypcam”

http://window.edu.ru

EnuHbII 351€KTPOHHBIN pecypc yueOHO-METONYECKOM JIMTEPATyphI
CIIoI'ACY

www.spbgasu.ru

Ob6pazoBarenbuble nHTEpHET-pecypcsl CIIOIACY

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

8.4. [lepeueHb MHPOPMAILIMOHHBIX TEXHOJIIOTUH, UCIIOIb3YEMbIX IIPU OCYILECTBICHUH 00pa30BaTEIILHOTIO
npolecca Mo JUCUUILUINHE, BKJII0YAs IIEPeUeHb JIUIEH3HOHHOTO U CBOOOTHO pacipoCTPaHsAEeMOT0

POrPaMMHOTO 00ECIICUCHUS

HaunmenoBaunue

Crnioco6 pacripocTpaHeHus
(JTMTIEH3UOHHOE WJIH CBOOOTHO
pacrpocTpaHseMoe)

LibreOffice

CB00OOHO pacpoCTpaHsIeMOe

8.5. MaTepI/IaHBHO'TCXHI/I‘leCKOC obecneueHne JUCITMITIINHBI

CBGI[CHI/ISI 00 OCHaIlICHHOCTHU y‘{e6HHX ay,ZLI/ITOpI/Iﬁ U IIOMEIIEHUM I CaMOCTOATEIbHOM pa6OTH

HaumenoBanue yueOHBIX ayJUTOPHI U
MOMEILIEHUH /JIsl CAMOCTOSITENIbHOM paboThI

OcHaleHHOCTh 000PYJOBaHUEM U TEXHUYECKUMU
CpelacTBaMu 00y4YeHus

07. YuebHble ayTUTOPUH JUIsl IPOBEICHUS
JIEKIIMOHHBIX 3aHATUI

VYyeOHast ayIuTOpus AJIs IPOBEACHHUS 3aHATHIMA
JEKIMOHHOTO TUMA, KOMIUJIEKT MYJIbTUMEIUHHOTO
o0opynoBanus (TIEpPCOHANBHBIN KOMITBIOTED,
MYJIbTUMEAUNHBIA TPOEKTOP, IKPaH, ayJUOCUCTEMA),
JI0CKa, SKpaH, KOMILJIEKT y4eOHol mebenH,
nojakiIoueHue kK komnbiotepHoit cetu CIIOIACY,
BbIXOJ] B VIHTEpHET

07. YuebHble ayTUTOPUH JUIsl IPOBEICHUS
MPAKTUYECKUX 3aHATUI, KypCOBOTO
MPOEKTUPOBAHUS (BBIMOJIHEHHS KypCOBBIX padoT),
TPYIIIOBBIX W UHINBUAYAIBHBIX KOHCYJIbTAIINH,
TEKYIIEr0 KOHTPOJIS U MPOMEXYTOUHOMN
aTTecTaluu

Kommiekt MynbTuMeIuitHOr0 000pyA0BaHUS
(mepcoHaNBHBIN KOMIIBIOTEP, MYJIbTUMEIUITHBIN
MIPOEKTOP, IKPaH, ayAUOCHCTEMA), TI0CKA, KOMIUIEKT
yueOHOI MebemnH, MOIKII0YeHHE K KOMITBIOTEPHON
cetu CII6GI'ACY, Bbixon B MHTEpHET

07. KoMIbroTepHBIN KJ1acce

Paboune mecra ¢ [1IK (cTon KoMIbIOTEpHBIH,
CHCTEMHBIH 0JI0K, MOHUTOD, KJIaBHATypa, MBIIIb), CTO
pabounii, MOAKIIOYEHNE K KOMITBIOTEPHOU CETH
CII6I'ACY, Beixon B Internet.




[Tomemenue ast CaMOCTOSTENLHOM paOOThI
(uuTanpHBIN 3251 OuOMMoTekH, aya. 217): I11IK-23 mr., B
T.94. 1 mr.- I[IK mst murg ¢ OB3 (cucteMuslii 010K,

07. IlomereHust 151 CAMOCTOSATEIHHOU PabOTHI MOHHTOP, KJIABUATYypa, MBIIIIb) C TIOJKITIOYCHHEM K
cetn «HTEpHET» M 00ECTIeYeHHEeM JOCTYIa B
JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO
cpeny CIIOI'ACY.

Jlst maBanuaoB u aui ¢ OB3 oGecrieynBarOTCs CrieliaabHbIC YCIOBHS IS TOTYYCHUS
00pa3oBaHus B COOTBETCTBUH C TPEOOBAHUSIMH HOPMATHUBHO-TIPABOBBIX JOKYMEHTOB.
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