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1. Heau 1 3a1a4n 0CBOCHUS TUCHMILIUHBI (MOIYJIs1)
[lenbto OCBOEHHUS TUCHUIUIMHBI SBJSIETCSl OOEcreueHue CTYJECHTOB MAaTeMaTHYeCKMMH 3HaHUS-MHU,
HCOGXO,[[I/IMI:IMI/I AJI1 U3YUCHUSA pAda OGH.ICH&Y‘-IHBIX JUCHUIIIINH U JUCLUIIIINH HpO(beCCI/IOHaJILHOI‘O IUKIJIA.
3azlaan1/1 OCBOCHHUA JUCHUIIJIMHBI ABJISAKOTCA:
- O3HAKOMUTH CTYJIEHTOB C OCHOBHBIMHU TIOHSTHSIMH U METOJAaMH COBPEMEHHOH MaTeMaTHKH,
HCO6XOI[I/IMBIMI/I AJI pCHICHU A TCOPCTUUCCKUX U NIPAKTUYCCKUX 3a/la4 MHKCHCPHOTO ACJia,
- IPUBUTH CTYICHTaM YMEHHE U3Y4aTh JUTEPATypy MO MaTEMaTHKE U €€ MPUI0KECHUSIM;
- Pa3BUTH JOTMUYECKOE MBIIIICHUE Y CTYJACHTOB U MOBBICHTH UX OOIIEKYJIbTYpHBIN YPOBEHB;
- BBIPa0OTAaTh y CTY/IC€HTOB HaBBIKHM MCIIOJIb30BAHUS TEXHUUECKUX CPEACTB COBPEMEHHON MaTeMAaTHUKH.

2. IlepeyeHb MJIAHMPYEMbIX Pe3yJbTATOB O00OY4YeHHMsI MO AUCHMIUVIMHE (MOAYJII0), COOTHECEHHBIX C
HHANKATOPAMM JOCTHKEHUS] KOMIIEeTeHUM I

KOI[ 1 HAUMCHOBAHHC

KO,[[ 1 HAMMCHOBAHUC

[Inanupyemble pe3yabTaThl 00y4eHUs MO

KOMITETCHITHH WHMKATOpa JTOCTHKECHUS JTUCLUIUTMHE, 00€CTIeUnBaIOUINE JOCTHKEHUE
KOMIIETCHIUHU IJIAHUPYEMBIX pe3ysbTaToB ocBoeHuss OITOIT
OIIK-1 Cnocoben pemars|(OIIK-1.10 Onenkal3naer
MIPUKJIaIHBIE 3a/1a4M |aIeKBaTHOCTH pe3ynbTaToB|(DOPMYIUPOBKU  IIeNiel,  KpUTEepHEeB U
CTPOMUTENIBHOM 0Tpaciiy,|MaTeMaTH4eCKOIro napaMeTpoB MaTeMaTUYeCKOM MoJenu s
UCIONB3YS  TEOPHIO  H|MOJEIMPOBAHMS, pelieHus 3aJa4  WMHXKEHEPHOH  MpPaKTUKH,
MeTOAB! (hyHIAMEHTAIbHBIX |(DOPMYyTUPOBaHHUE TPEAIOKEHHH|METOIBI OLICHOK a/1eKBaTHOCTHU
HayK 1o UCIOJIb30BaHUIO|MATEeMAaTUYECKOM  MOJAENM 1O  CTENeHU
MaTEeMaTUYeCKOM MOJEIN JUJIS|COOTBETCTBUS PE3YyJIbTaTOB, IMOIYYEHHBIX IIO
pelieHus 3a]1a4|MOJIeNIH, JAHHBIM SKCIIEPUMEHTA UJIH TECTOBOM
npodeccnoHaTBEHOM 3aJlauH.
JeSITeIbHOCTH ymeer

(hopMyIHpOBaTH MAaTEMAaTUIECKAE MOJIEIN IS
IpeCTaBiIeHNss 0a30BbIX MPHUKIAAHBIX 3a]ad
CTPOWUTENBHOW  OTpacii ®  (pu3HUEcKuxX
IpOIIECCOB Ha OCHOBE (OPMYJIUPOBOK U
METOZIOB  PEUICHWH KpaeBbIX 3amad  JyIs
OOBIKHOBEHHBIX muddepeHInanbHbIX
YpaBHEHUH W  ypaBHEHHMH B  YaCTHBIX
POU3BOJIHBIX.

BJIajleeT HABbIKAMH

HaBbIKaMU  (HAYaJIbHOTO YPOBHS) OLEHKHU
aJICKBAaTHOCTH MaTeMaTHYECKON MOJIENN ITyTeM
CpaBHEHMSI C SKCIIEPUMEHTAbHBIMU JJAHHBIMU U
pe3yabTaTaMy PEIIeHHs TECTOBBIX 3a/1a4.




OIIK-1 CnocobeHn pemarh
MPUKIIaHbIE 3aJ1a4u
CTPOMUTEIHLHOU OTpacii,
HCIIOJIb3YA TCOPHUIO n
METOJbl (PyHIaMEHTAIbHBIX

HayK

OIIK-1.4 [IpencraBnenue
0a30BBIX JUTSL
npodecCHOHATbHON chepnr
duznueckux IIPOLIECCOB
(s1BIICHMIN) B BU/JIC
MaTeMaTH4eCKOro(ux)
ypaBHeHUsA(11), obocHOBaHUE
TPaHUYHBIX M HAYaJIbHBIX
YCJIOBUM

3HaeT

MpPEJICTaBICHHE 0a30BBIX TUTSE
npodeccuoHaibHOW  cepbl  PU3HUECKUX
MPOLIECCOB B BUE pemieHus 3aaaun Komm s
OOBIKHOBEHHBIX mudepeHIaTbHBIX
ypaBHEHHUI 1-T0 U 2-TO MOPSIKOB;

0azoBbIC NpeCTaBICHUS busnvyeckux
MIPOIIECCOB B BUJIC PEIICHUS KPACBBIX 33144 JIsI
T GepeHIaIbHBIX YPAaBHEHHI B YaCTHBIX
MIPOU3BOJIHBIX AIUTUIITUYECKOTO,
napaboIMYecKoro, runepooInIeckoro TUIIOB C
IPaHUYHBIMU U HAYaJIbHBIMH YCIIOBUSMH.

yMmeet

pemarp 3aaun du3ngecKoro "
TEOMETPUUYECKOTO XapaKTepa, MPHUBOIALINE K
OOBIKHOBEHHBIM nuddepeHraTbHBIM
YpaBHECHHUSIM;

pemarpb 3aJaun du3ndeckoro "

reOMETPUYECKOTO XapaKTepa, MPUBOJALINE K
T depeHaIbHbIM YPAaBHEHUSM B YaCTHBIX
IIPOU3BOIHBIX.

BJ1ajieeT HABBIKAMM

HaBbIKaMU (HA4aJIbHOTO YPOBHS) pEIICHUS
metonoM Dypbe 3amau KojeOaHUM CTepiKHS,
TEIUIONPOBOJHOCTH CTEP)KHSA, CTAllMOHAPHOMN
TEIUIONPOBOAHOCTH JUIS Kpyra

u HaBBIKAMU (HayaJIbHOTO YPOBHS1)
(GOpMYIMPOBKM HAayaJIbHBIX M T'PaHUYHBIX
YCJIOBUM, onpeaesieMble 3aJJaHHBIM
(hU3HMYECKUM MIPOLIECCOM.
OIIK-1 Cnocoben pemats|OIIK-1.6 Pemenre nHXxeHEpHBIX |3HAET
HPUKJIaIHbIE 3ajjauu|3agay c NPUMEHEHHUEM [CKASIPHOE,  BEKTOPHOE M CMEIIaHHOE
CTPOUTENLHOM OTpAaCJH,|MaTEMaTHIECKOTO amrmapara(pou3BeIeHHs BEKTOPOB M WX MPUIIOKCHUS B
UCTONB3Ys  TEOPHIO  H|BEKTOPHOMU anreOpbl,|[reoMeTpun U (QU3UKE; MpsIMbIe, IIOCKOCTH,

MeTO/bl (PyHITaMEHTaTbHBIX
HayK

AHAJIMTUYECKON TeOMETPUH

KPHUBBIC JIMHHWH, MMOBECPXHOCTHU H CIOCOOBI HX

3a/1aHus, KOOPJAMHATHBIN METOJ B
AHAIIMTUYECKOMN reOMETpHH, THIIBI
MOBEpXHOCTEH  2-T0  MOpsAIKa,  KOTOpbIE
HCIIOJIB3YIOTCSI B CTPOUTENIBCTBE.

yMmeer

ONKCHIBaTh  I€OMETPUYECKHE OOBEKTHI C
IIOMOILIBIO MaTeMaTU4eCKOro amnmnapara
BEKTOPHOM  ainreOpbl W aHAIUTUYECKOU

reoMCeTpuu, UCIOJIb3Ys KOOp,Z[I/IHaTHHﬁ MCTO.
BJajJeeT HABbIKAMU
HUMECT HAaBBIKU (Ha‘-IaJ'ILHOFO ypOBHSI) OIIMCaHHuA

reOMETPUYECKUX OOBEKTOB C  MOMOIIBIO
MaTeMaTU4ECKOro anmnapara BEKTOPHOU
anreOppl M AHATUTHYECKOH  T'€OMETpHUH,

HCIIOJIb3YA KOOp,Z[I/IHaTHHﬁ MCETO/.




OIIK-1 CnocobeHn pemarh

MPUKIIaHbIE 3aJ1a4u
CTPOMUTEIHLHOU OTpacii,
HCIIOJIb3YA TCOPUIO u

MeToAbl (yHIaMEHTaJIbHBIX
HayK

OIIK-1.7 Pemienue ypaBHEHUH,
OTIMCHIBAIOIIUX OCHOBHBIC
bu3HYecKue  TMPOIECCHI, c
MIPUMEHEHUEM METO/I0B
JUHEHHOMN anreopsl u
MaTeMaTHYECKOTo aHAJIN3a

3HaeT
METO/IbI pelieHus nuddepeHIraIbHbIX
YPaBHEHHUH C pPa3JIeNAIOIUMH MEPEeMEHHBIMH,

OJTHOPOIHBIX ¥ TMHEWHBIX OJJTHOPOIHBIX YPaBH
METO/bl PEIICHHS JIMHEHHBIX HEOJIHOPOIHBIX
middepeHManbHbBIX  ypaBHEHHH  (MeToq
BapUaIy TPOU3BOJBHBIX IMOCTOSHHBIX, METO/T
HeompeeIeHHbIX K03 PHUIIHEHTOB).

ymeeT

pemarhb 3ajauu du3ugecKoro u
TE€OMETPHUECKOT0 XapakTepa, MPUBOMALINE K
muddepeHIaTbHBIM YPaBHCHHSIM.

BJIaJieeT HABBIKAMH

Hmeer HaBBIKM (HAYaJILHOTO YPOBHSI) PEIICHUS

Qg depeHIranbHbIX ypaBHEHUN C
pa3eNAIONUMI  TIEPEMEHHBIMHU, OJIHOPOIHBIX
ypaBHEHUH

Hmeet HaBbIKM (HAYaJIbHOT'O YPOBHS) peILIEHUs
JIMHEHHBIX YPaBHEHHUI MEeTO0M bepHyiu
Hmeer HaBbIKM (HaYaJIbHOT'O YPOBHS) pEeILICHUS

JTMHEHHBIX HEOHOPOIHBIX
b hepeHIMaTbHBIX YPaBHEHUH

Nmeer  HaBblkM  (HAYAJIBHOTO  YpPOBH:)
PUMEHEHUS METO/IOB BapHaliu
IPOM3BOJILHBIX MOCTOSIHHBIX, METOAOM

HeoTpeaeNeHHBIX KOA((HUIINEHTOB




OIIK-1 CnocobeHn pemarh

MPUKIIaHbIE 3aJ1a4u
CTPOMUTEIHLHOU OTpacii,
HCIIOJIb3YA TCOPHUIO n

MeTOAbl (yHIAMEHTAJIbHBIX
HayK

OIIK-1.8 O6paboTka pacueTHbBIX
U SKCICPUMCHTAJIBHBIX HOAHHBIX
BEPOSITHOCTHO-
CTaTUCTUYCCKUMHU METOAaMHU

3HaeT
3HaeT OCHOBHBIC 3aKOHOMCPHOCTH )51
COOTHOIICHUA, IIPUHIUIIBI TCOpHUU

BEPOATHOCTEN U MAaTEMATUYECKOW CTATUCTUKH,
OCHOBHBIE TEOPEMBI TEOPUH BEPOSATHOCTEN
3HaeT 3aKOHBI paACIpEACNICHUs] AUCKPETHBIX U
HEIPEPBIBHBIX CIIYyYalHbIX BEJIMYMH, 3aKOH
OOJBIINX YHCET U €TO IPUMEHEHHUE

3HAET LHEHTPAIbHYIO PEJACIbHYIO TEOPEMY U €€
IIPUMEHEHNE, BEPOATHOCTHBIE METO/IbI pacyeTa
HAJIC)KHOCTH

yMeer

Nmeer  HaBblkM  (HAYaJIBHOTO  YPOBHS)
BEPOSITHOCTHOTO M CTAaTUCTUYECKOTO aHalu3a
pPacUYeTHBIX W JKCIEPUMEHTAJbHBIX JaHHBIX,

MOJMYYCHHBIX W3  OOLICHMHXXCHEPHBIX U
CHENHATBHBIX JUCHHUILIMH TPOoQecCHOHATHHON
HaIPaBICHHOCTH

BJIajieeT HABBIKAMHM

Nmeer  HaBbIkM  (HAYaJIbHOTO  YpPOBHS)
NEPBUYHOM  CTAaTUCTHYECKOW  0OpaboTKH
OKCIICPUMCHTAIBHBIX JIAHHBIX, COCTABIICHUS

BAapHUAallMOHHOT'O psJid, IPYINIIUPOBKH JaHHBIX,

HAXOXJECHUS  YHUCIOBBIX  XapaKTEPHUCTHK,
IIOCTPOCHUS TUCTOIPaMMBl, aHaJn3a
MOJIyYEHHBIX PE3yJIbTaTOB

OIIK-1 Cnocoben pemats|OIIK-1.9 [IpuMenenue TUIIOBBIX |3HAET

MPUKIIaTHbIE 3ajauM(3agady TEOpUU ONTUMHU3ALMU B|ONpeneIeHUs JIOKAJIbHOTO AKCTpEMyMa

CTPOUTENIBHOM OTpaciu, |poheccuoHaTbHON (GYHKIMU OIHOW M HECKOJBbKUX MEePEMEHHBIX,

UCIIONIB3YSl  TEOpHIO U|1eATeIbHOCTH rJ100aJbHOTO SKCTpeMyMa (YHKIIMH OJHOM U

MeTObl (yHIAMEHTAIbHBIX
HayK

HECKOJIbKUX  TEPEMEHHBIX B  3aMKHYTOU
obnacTH.
yMmeet
dbopmynupoBaTh 3a/1a4u ONTUMU3ALNT

OOIIENHKEHEPHBIX U CHEIHATBHBIX AUCUUIUINH
poQeCCHOHAILHON HANPaBJICHHOCTH.

BJ1ajieeT HABBIKAMM

HaBbIKaMU (HA4aJIbHOTO YPOBHSI) peEIICHUS
3a7]a4 HaXOXKJICHMS SKCTPEMAIbHOTO 3HAUYEHUS
(GYHKINU ONHOW M HECKOJBKUX ITEPEMEHHBIX,
pemieHuss  3aady  METOJOM  MHOXKUTeJeH
Jlarpanxa HaXO0XKICHUS AKCTPEMaJIbHBIX
3Ha4eHUH (PYHKIIMM HECKOJIBKHUX MTEPEMEHHBIX.




OIIK-11 CrocobeH
OC}’H.[CCTBJI?ITB HOCTaHOBKy
u pelieHue Hay4YHO-
TCXHNUYCCKUX 3a1a4
CTPOUTEIILHOM OTpaciiu,
BBITIOJIHATH
9KCIIEPUMECHTAJIbHBIC
HCCIICIOBAHUS u
MaTeMaTHYECKOe
MOJICJIMPOBaHUE,
AHATU3UPOBATH HUx
PE3yJIbTaThl, OCYIIECTBIIATH

OpraHH3ali0 BbIIOJHCHUSA
HAaY4YHBIX I/ICCJ'IG,HOBaHI/Iﬁ

OIIK-11.8 O6paboTka
pesyanaTOB 3MHI/IpI/I‘-IeCKI/IX
HUCCIIEIOBAHNN METOaMU
MaTeMaTquCKOﬁ CTaTUCTUKHU U

TEOPUHU BEPOATHOCTEH

3HaeT

OCHOBHBIE 3aKOHOMEPHOCTH U COOTHOIICHHS,
MIPUHIIUIIBI TEOpUU BEPOATHOCTEH u
MaTeMaTUYeCKOW  CTATUCTUKH,  OCHOBHBIE
TEOPEMBI TEOPHUU BEPOATHOCTEHS

3aKOHBI ~ paclpeiesieHuss  JUCKPETHBIX U
HENPEPBIBHBIX CIY4YalHbIX BEJIMYUH, 3aKOH

OOJIBIINX YUCEN U ero pUMeHEeHneS
LIEHTPAJIbHYIO TpPEAEIbHYI0 TEopeMy U ee
IPUMEHEHHE, BEPOATHOCTHBIE METO/Ibl pacueTa
HaJEKHOCTH.

ymeet

Nmveer  HaBblkM  (HAYAJIBHOTO  YpOBHS)
BEPOSTHOCTHOTO M CTAaTHMCTUYECKOTO aHalIMu3a
pacueTHbIX U HKCHEPUMEHTAIbHBIX JIaHHBIX,

HNOJYYEHHBIX M3  OOUIEMHXEHEPHbIX U
CHEUUANBHBIX TUCIHIUIMH MPO(eCcCHOHATBHOM
HaIIPaBJICHHOCTH.

BJIajieeT HABbIKAMHU
HaBbIKaMH (HAYaJILHOTO YPOBHS) MEPBHYHOM
CTaTUCTHYECKOU 00paboTKH
IKCIICPUMEHTAIBHBIX  JAHHBIX, COCTABICHUSI
BAPUALIMOHHOI'O psANa, TPYNIUPOBKU JAHHBIX,
HAXOXKICHHUS  YHCIIOBBIX  XapaKTEPHUCTHK,
IMOCTPOCHUA TUCTOTI'paMMBI, aHalJlu3a
MOJIy4YeHHBIX PE3yJIbTATOB.

3. Yka3anue MecTa JUCUMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM IPOrpaMMBbl
Jannass pucnuruiiHa (MOAyib) BkimoueHa B brok «ucummnunel, moxynu» b1.0.09 ocHoBHOIM

npodecCHoHAIbHONM  00pa30BaTeNbHON MPOrPaMMBbl

08.05.01

CTpOI/ITCJ'II)CTBO YHUKAJIbHBIX SILaHI/Iﬁ n

COOpY’KEHHUH U OTHOCUTCS K 00s3aTeIbHOM yacT y4eOHOro IUIaHa.
OOyvaromumMucsa JAODKHA OBITH B IOJHOM Mepe OCBOEHA IIKOJIbHAs IMporpaMMa IO pa3indHbIM

pa3aciiaM MaTCMAaTUKH.

No

/1

HOCHCI[y}OH_II/IC JAUCIHUITIIMHBI

KOI[ U HAMMCHOBAHUC UHUKATOPpA
JOCTHIXCHHA KOMIICTCHIIMH

Cp@HCTBa MCXaHU3aluU CTPOUTCIILCTBA

OIIK-3.2, OIIK-3.3, OIIK-3.5, OIIK -
3.6, OIIK-9.1, OIIK-9.2, OIIK-9.9,
VK-2.1, YK-2.2, VK-2.3, VK-2.4, VK-
2.5, YK-2.6

CTpOI/ITCJ'IBHaSI MCXaHHKa

OI1K-1.2, OIIK-1.4, OIIK-1.5, OIIK -
1.6, OIK-1.7, OTK-1.10, OIK-2.6,
OIK-3.1, OIIK-6.17, OIIK-6.18,
OIK-6.19, OIIK-11.1, OIK-11.6,
OIK-11.7, OTK-11.13, OTK-11.14

MexaHuKa rpyHTOB

OIIK-3.1, OIIK-5.7, OIIK-5.9, OIIK -
5.10, OIIK-6.20

3HCKTp0TCXHI/IKa n 3J'ICKTpOCH36)KCHI/IC

OIIK-3.2, OIIK-3.6, OIIK-3.16, OIIK-
6.2, OIIK-6.16, OIIK-4.7

Meramnueckue KOHCTPYKIINU

OIIK-3.10, OIIK-3.11, OIIK-3.14,
OIIK-4.7, OIIK-6.5, OIIK-6.8, OIIK-
6.10, OIIK-6.15, OIIK-6.17, OIIK-
6.18




I[IKC-2.1, IIKC-2.2, IIKC-5.1, IIKC-
5.2

4. O0beM AUCUMILIMHBI (MOAYJsI) B 32aYeTHBIX €IUHHMIAX C YKa3aHHMeM KOJMYeCTBa aKaJeMUYeCKHUX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYI0 padoTy o0y4yawluxcsi ¢ npenojgaBarejieM (10 BHAAM y4eOHBIX
3aHATHIA) M HA CAMOCTOSITEJIbHYIO PA00TY 00y4ar0IIUXCs

6 |['eomexannka

Cemectp
W3 Hux yacsl Ha
. Bcero
Bun yue6Ho# paboTh MIPAKTUYECKYIO
Hacos IMOATOTOBKY 1 2 3 4
KoHTakTHas padora 286 102 72 48 64
Jleximonnsie 3anaTus (JIek) 100 0 34 18 16 32
Ipaktuueckue 3austus (I1p) 186 0 68 54 32 32
Wnas koHTaKkTHasi paboTa, B TOM YHCJIE: 4.8 1,75 1,75 0,65 0,65
KOHCYJIbTAIIUU TI0 KYPCOBOM paboTe (TIPOEKTY), 18 05 05 0.4 0.4

KOHTPOJBHBIM padotam (PI'P)

KOHTaKTHas paboTa Ha aTTecTanuio (caada 3a4era,
3a4yeTa ¢ OLICHKOM; 3aluTa KypCOBOH paOOThI 1,8 0,5 0,5 0,4 0,4
(mpoekTa); cnaya KOHTpONBHBIX pabot (PI'P))

KOHTaKTHas pa60Ta Ha arTeéCcTaliuio B CCCCHUIO

(KoHCYMBTAIUS TIEpeT SK3aMEHOM U cada 3 1,25 1,25 0,25 0,25
Yacel Ha KOHTPOJIb 105 34,75 34,75 8,75 26,75
CamocrositesqibHas pa6ora (CP) 250,4 41 35 86,2 88,2
O01as Tpy10eMKOCTh JUCHUIIITUHBI (MOYJIs1)
yacol:| 648 180 144 144 180
3a4eTHbIE eIMHULbI: 18 5 4 4 5

5. Copep:kanue AUCHUIIMHBI (MOAYJs), CTPYKTYPHMPOBAaHHOe IO pa3aejaM (TeMaM) ¢ yKa3aHHeM
OTBE/ICHHOI0 HA HUX KOJIMYeCTBA aKa/leMHYeCKHUX YACOB 1 BUAOB YUeOHbIX 3aHATHH
5.1. TemaTrueckuii MiaH JUCHUIUIMHBL (MOJTYJIs)

Konrakrthas pabora (1o yueOHbIM
3aHATHAM), Yac. Kon
WHAUKATOPD
£ a
3 JICKIIUU I13 JIP Bcero,
No Pasznesnsl TUCIIUITINHEBL S CP qac JOCTHKEHU
3 ' s
W3 HUX Ha U3 HUX Ha U3 HHUX Ha
TpaKTH- MpaKkTH- MpaKkTH- KOMIICTCHIT
BCETO YECKYIO BCEro YECKYIO BCETO YECKYIO un
MOJAro- TOATro- TOATro-
TOBKY TOBKY TOBKY
L pasnen. 1-i pa3gen
AHanmuTHYeCcKasi TeOMETpHS,
BEKTOpPHAsl U JIMHEWHas anredpa
11 AHanmTH4YecKass TeOMEeTpusi Ha 1 14 8 22 OIIK-1.6,
" [mnockocTn OIIK-1.7
Bekropnas anredpa u OIIK-1.6
1.2. (anaymtnueckas reomerpus B[ 1 10 4 14 2
P OIK-1.7
MIPOCTPAHCTBE.
OIIK-1.6
1.3. |JIunetinas anredpa 1 12 5 17 '
p OIK-1.7




2. |2 paznen. 2-i pasnen Beenenue
B MAaTEMATUYECKUN aHAJIN3 U
nuddepeHnrantbHoe
ucuucieHue GyHKIUi o1HON 1
HECKOJIbKUX MEPEMEHHBIX.
OIIK-1.6,
21, BBenenue B MaTeMaTHUEeCKUU 10 8 4 22 OIIK-1.7,
aHaJIM3 U TEOPHUS MPEJIEIIOB. OIIK-1.9,
OIIK-1.10
HuddepennnansHoe 8%?:13’
2.2. [ucuucnenve QyHKIUA OJHOU 14 16 14 44 OHK-llQ,
IIEPEMEHHOM. OIK-1 '1(’)
Huddepennmanbpaoe i
2.3. [ncuncnenme bymcii| 1| 10 8 6 | 24 (())%11211 g
HECKOJIbKMX MEPEMEHHBIX '
3. |3 paznen. MHas KoHTaKTHas
pabora
OIIK-1.6,
OIIK-1.7,
3.1. (Mnas koHTakTHas paboTa 1 OIIK-1.8,
OIIK-1.9,
OIIK-1.10
4. |4 paznen. Kontpois
OIIK-1.6,
4.1. [Dx3amen 36 OIIK-1.7,
OIIK-1.8
5. |5 pa3nen. 3-it paznen
WHTerpanbHOE HCUUCIIEHUE.
5.1. |HeonpeneneHHbII HHTETPAIL. 2 15 9 26 %11__[[1121 67’
5.2. |OnpenenéHHbIi HHTETPAT 6 15 10 31 %11__[[1121 67’
6. |6 paznen. 4-i pazgen
OOBIKHOBEHHBIE
nuddepeHranbHble ypaBHEHHS
Juddepenunanbable ypaBHEHUS OIIK-1.6,
6.1. 1-ro mopsiaxa. 4 9 ! 20 OIIK-1.7
JuddepenunansHple ypaBHEHUS OIIK-1.6,
6.2 N-TO MopsaKa. 6 15 d 30 OIIK-1.7
7. |7 paznen. Nnast konTakTHas
pabora
OIlK-1.7,
7.1. |Mnas xoHTakTHas paboTa 1 OI1K-1.8,
OIIK-1.10
8. |8 paznen. Konrpoin




OIIK-1.7,

8.1. |Dk3ameHn 36 OIIK-1.8,
OIIK-1.10
9. |9 paznen. 5-i1 pasnen Kpatnsle,
KPUBOJIMHEHHBIE U
MOBEPXHOCTHBIC UHTETPATHI.
OCHOBBI TEOPHH TIOJISL.
Kparnble, KpHUBOIMHEHHBIE U
9.1. |moBepXHOCTHBIE HUHTETPaIbI. 8 16 44 68 OIIK-1.7
(OCHOBBI TCOPHH TOJIS.
10. |10 paznen. 6-ii pa3zaen
Yucnosble 1 QYHKIIMOHAIbHBIE
pSBL
10.1 |YucnoBeie U (PyHKIIMOHATHHBIC 8 16 422| 662 | OnK-1.7
. |psimbL.
11. |11 pa3znen. MHas koHTaKkTHas
pabora
OIlK-1.7,
11.1.|1nas koHTaKTHAs paboTa 0,8 OIMK-1.10
12. |12 paznen. Kontpoisb
121 3a4éT c OLICHKOH 9 OIK-1.7,
B OI1K-1.10
13. |13 paznen. 7-it pa3nen Psaas
Dypbe U UX TPUIOKECHUS.
13.1 Psinbt @ypbe u X IploKeHue. 6 6 16 28 OIIK-1.7
14. 114 paznen. 8-i pazaen
JuddeperunanbHble ypaBHEHUS
B YaCTHBIX MTPOU3BOTHBIX H UX
MPUIIOKEHUS.
141 mponsmomn 1 | 4 | 10 10 28 | ap |OUKL4
IIPUIIOKEHUS. OTK-1.7
15. |15 paznen. 9-ii pazgen Teopus
BEPOSATHOCTEN U OCHOBBI
MaTeMaTUYECKOI CTaTUCTHKHU.
15.1 . OIIK-1.8,
Teopust BeposSTHOCTEH. 8 8 21 37 OIK-11.8
15.2 |9memMeHTEI MaTeMaTHYECKOH OI1K-1.8,
CTATUCTHUKH. 8 8 232| 392 OIlK-11.8
16. |16 paznen. MHas koHTakTHas
pabora
OIlK-1.4,
16.1 OIlK-1.7,
Wuas koHTaKTHas padoTa. 0,8 OIK-1.8

OIIK-11.8




17.

17 paznen. Kontpoas

17.1

DK3aMeH

OIIK-1.4,
OIIK-1.7,
OIIK-1.8,
OIIK-11.8

5.1. JIexuun

Ne
/o

HaumenoBanue paznena
U TEMBI JIEKITUI

HanmenoBanwne u KpaTKO€ COACPIKAHUC J'ICKHI/II‘/'I

Bsenenue B
MaTeMAaTUUYECKUN aHaIN3
Y T€OpUS MPEIEIIOB.

OyHKIMH, HENPEPBIBHOCTb, NpeAeT GyHKIIHH.

@ynkius ogHoro aprymenta. O6macts ee onpeaenenus. CrnocoObl 3a1anus
¢byakuun.  OOparHas  gynkmusa.  Crnoxnas — Gyaknus.  OCHOBHBIC
3JIeMEHTapHbIe (PYHKLIUU U UX rpaduku. beckoneuno-manass 1 OECKOHEYHO
oonpmas Gyukmuu. [Ipeaen ¢ynknuu. HenmpepslBHOCTh (YHKIIMHM B TOYKE.
Toukn paspeiBa HenpepslBHOCTU. [loHATHE O CBOMCTBaX (YHKLUH,
HEMpPEephIBHOW B 3aMKHYTOM mpoMmexyTke. [lopsmox OeckoOHeYHO MalbIX.
DOKBHUBAJICHTHbIE OECKOHEYHO-Mayible W WX CcBoicTBa. OCHOBHBIC BHJIBI
SKBHUBAJIEHTHBIX OECKOHEYHO MalbIX.

Huddepennmanbaoe
ucuucieHue GpyHKImit
OJTHOW TICPEMECHHOIA.

HuddepennnupoBanue GyHKIIUN OJHON TEPEMEHHOM.

[TpousBonHas (QyHKIMH, €€ TeOMETpUYECKass U MEXaHW4YecKas TPaKTOBKA.
IIpaBuna  HaxoXXAeHUs  NPOU3BOAHBIX.  IIpoM3BOIHBIE  OCHOBHBIX
aneMeHTapHbIX (pyHknumid. KacarenmpHas ¥ HOpMaidh K IUIOCKOW KpPUBOM.
IIpon3BosHble BBICIIMX HOPSAKOB. TeopeMbl O CpelHUX 3HAYCHUAX
mupdepermupyembix  Gyakomii  (Depma, Pomnmsa, Komm, Jlarpanxka).
Beruucnenue npeneno ¢ mnomouibto npasuia Jlonuransa. Bospacranue u
yObiBanne ¢yHKUMA. JlocTaTOYHBIE YCIIOBHSI BO3pacTaHUs, yObIBaHUS U
nocrostHcTBAa (QyHKUMU. JloKanbHBINA 3KCTpeMyM (QyHKIUH. BbIMykiaocTs u
BOTHYTOCTb KpHUBOH. JlOCTaTOYHBIE YCIOBMSI BBIIYKJIOCTH U BOTHYTOCTH
kpuBoi. Toukum mnepernba KpuUBOH. ACHMITOTHI KPHBOH, HMEOIIEH
O0eckoHeuHble  BeTBU. [luddepeHumansl QyHKIMM U apryMeHTa.
HccnenoBanne ¢yHkuuii U moctpoeHue ux rpadukon. duddepenunan
JuinHbl 1yru. @opmyina Teitopa.

Juddepenunanpaoe
ucuuciaeHue GpyHkuun
HECKOJIbKUX
MEPEMEHHBIX

HuddepenurpoBanue GyHKIIMH HECKOJIBKUX TEPEMEHHBIX.

OyHKIMS HECKOJbKUX apryMeHToB. OOnacth ee ompeneneHus. CrnocoOsl
3ajaHud. ['eomerpuueckas TpakTOBKa (DYHKIMM JBYX apryMEHTOB.
VYpaBHeHHE MMOBEpPXHOCTU (B SIBHOM U HesBHOM Bupax). [Ipexen ¢yHxuuum
HECKOJIbKUX  apryMeHTOB.  HemnpepelBHOCTb  (YHKLIHUH  HECKOJIBKHX
apryMeHToB. YacTHble MNpHUpALIEHUS] U YaCTHbIE NPOU3BOJHBIE (YHKIIMH
HECKOJIbKMX apryMEHTOB. Y paBHEHUE KacaTeIbHOW INIOCKOCTH U HOPMAaJIU K
MMOBEPXHOCTH, 3aJJaHHOW ypaBHEHUEM B SIBHOM M HESIBHOM BHJax. YacTHble
MIPOU3BO/IHBIE BBICIIUX TOPSAIKOB (YHKIHUU HECKOJIBKUX AapryMEHTOB.
JlokanbHbI KCTpeMyM (GYHKIIMH HECKOJIBKUX apryMEeHTOB. ['paueHT u ero
CBOMCTBA.

Heonpenenennsrit
WHTETpall.

Heonpenenéuubiii unTErpas.

[TonsitTne o mnepBooOpa3HON (GYHKUMHM U HEONpeAeIeHHOM HHTerpale.
CBoiicTBa HeompeJeNeHHOro HHTerpana. Tabiauima WHTErpajoB. 3ameHa
IIEPEMEHHOMN WHTETPUPOBAHUS. WNHTterpupoBanue 1o 4acTsAM.
WHTerpupoBaHue OCHOBHBIX KJIACCOB 3JIEMEHTAPHBIX (DYHKIUH.
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OnpenenéHHpIi
HHTErpat

OnpenenéHHblil UHTErpal.

['eomeTpuueckue 3amauu, NPUBOAAIIME K TMOHATHIO 00 ONpPENEICHHOM
uHTerpane. OnpeneneHHpld MHTETpall KaK IPEIe] UHTETPaJbHOM CyMMBI.
CBoiicTBa OIpeAeN€éHHOro HHTerpaia. TeopemMa O CpeaHEM 3HAYEHUH
onpeneneHHoro unrerpana. Teopema bappoy. ®opmyina Herorona-




Jleitbauma. 3amMeHa TEpPEeMEHHOW WHTErpupoBaHus. VHTerpupoBaHue IO
qacTAM. HeCO6CTBeHHBIe HUHTCT'paJbl. Hcnonp3oBanue OIpCACIICHHOTO
MHTErpaa Mpy BHIYUCICHUU T€OMETPUUECKUX U GU3NYECKUX BETUUHH.
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Huddepennmanbapie
ypaBHEHHUs 1-ro nopsiika.

JuddepeHunansable ypaBHEHUS -0 mopsaKa.

Omnpenenenue oObIKHOBEHHOTO AuddepeHunansHoro ypaBueHus. Ilopsmox
ypaBHeHUs. Pemenne ypaBHEHHS M ero reoMeTpuyeckasi TpakToBka. OOmmii
BUJl ypaBHEHHs IEpBOTO NOpsAKa. Buabl pemieHuid ypaBHEHHUS IEPBOTO
nopsiaka. 3agada Komm gt ypaBHeHHs niepBoro nopsiika. OCHOBHBIE KIaCCh
ypaBHEHHI MEPBOTO MOPSIKA, MPUBOJUMBIX K KBaapaTypaM. KommiekcHbie
YHCIa ¥ JCUCTBHUS HaJl HUIMHU.
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Huddepennmanbpabie
ypaBHEHHS N-TO MOPSIIKA.

Juddepenunanbable ypaBHEHHsI N-To MOpsAKa.

OOmmii Bux ypaBHeHHsA N-ro mopsiaka. 3agada Komm. OCHOBHBIE KIIACCHI
YpaBHEHHH BBICIINX ITOPAJKOB, IPUBOJUMBIX K YPABHEHUIO [IEPBOT0 NOPSIKA.
OOmwmii BUI AMHEHHOTO (OJHOPOJHOTO W HEOJHOPOAHOTO) YpaBHEHHs N-TO
nopsiaka. CBONHCTBA YAaCTHBIX PEILIEHUH JIMHEHHOTO OJHOPOIHOIO YpaBHEHUS
BTOPOTO IMOpsAJKa (CyHepro3uLUi pEIIeHUA U BpPOHCKMAHA pPELIEHUN).
JIuHelHO-3aBUCUMbIE ¥ JIMHEHHO-HE3aBUCHMbIE YAacCTHbIE  pELICHUs
JMHEHHOr0 OAHOPOJHOTO YpaBHEHHS BTOporo mnopsiaka. HeoOxonumoe u
JOCTaTOYHOE YCJIOBHE JIMHEHHON HE3aBUCUMOCTH YaCTHBIX pELIeHUH
JMHEWHOTO0 OJHOPOJHOIO YpaBHEHUs BTOporo mnopsaka. OOuiee pelieHue
JUHEHHOr0 OJHOPOJHOIO YpaBHEHMsI BTOporo nopsaka. Haxoxnenue
(byHIaMEeHTaJIbHOW CHCTEMBbI pelleHUl JTMHEHHOro OJJHOPOJHOIO YpaBHEHUS
BTOPOTO TMOPSJIKA C TOCTOSHHBIMU Kod(ddummentamu. OOIIee pemnieHue
JMHEWHOTO0 HEOAHOPOJHOIO YpaBHEHUs BTOPOTo nopsaka. Meron Bapuanuu
IIPOU3BOJIbHBIX MOCTOSIHHBIX.

15

Kpatnsle,
KPUBOJIMHEHHBIE U
MIOBEPXHOCTHBIE
uHTerpasbl. OCHOBBI
TEOpUH NOJIS.

KpartHble, KpuBONIMHENHBIE U TOBEPXHOCTHBIE UHTETPAJIBI.

3amaua 0 Macce TeOMETpPUYecKOd (UTYyphl, HPUBOJAIIAS K TMOHSATHIO
OIpeieIeHHOr0 MHTerpana mno ¢urype. MaTerpan mo ¢urype kak mpeaen
COOTBETCTBYIOLIMX  HHTETPAJBHBIX CYMM. BHIBl  HHTErpalioB, HX
MexaHu4yeckuit cMbici. OOmue CBONCTBA BCEX MHTErpajioB. [ 'eomeTprueckuit
CMBICJI KPUBOJMHEWMHOTO UHTErpajia Mo IUIOCKOM KpUBOM. ['eoMeTpuueckuii
CMBICII JBOMHOTO HMHTETpajia IO TIUIOCKOW obnactu. BeraucieHnue
KPHUBOJIMHEWHOIO, JBOWHOIO, IMOBEPXHOCTHOTO M TPOWHOIO HHTErPaJIOB.
[Ipumenenue uHTErpanoB B (pU3MKE U MEXaHUKE (HAXOKJIEHUSI CTaTUYECKUX
MOMEHTOB, MOMEHTOB MHEPIIMU U LIEHTPA TSHKECTH TeOMETpUYEeCcKUX (Huryp).
KpuBonuHelHblil nHTErpasl BTOporo poja (1o KoopJuHaTam), OlpeaeaeHue,
CBONMCTBA, BBIYKCIICHHE. [IBYCTOPOHHSAA OPUEHTHUPOBAHHAS IIOBEPXHOCTD.
[IoBepXHOCTHBII HMHTErpajll BTOPOrO poja, OIPEICICHUE, CBOWCTBA,
Bbuncienue. @opmyna ['puna, popmyna Ctokca. YcaoBusi HE3aBUCUMOCTH
KPHUBOJIMHEWHOTO MHTErpajla OT ITyTH UHTErPUPOBAHUS.

Bekroproe mone. IIOTOK BEKTOPHOrO IO 4Yepe3 IOBEPXHOCTb, €ro
¢buznueckuit cMbici. J[MBepreHnysi BEKTOPHOIO MOJs, €€ PU3NYECKUN CMBICIL.
[upkynsauus 1 poTOp BEKTOPHOIO MOJIS.
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YucioBele U
(GYHKIIMOHATBHBIE PSIJIBI.

YucnoBble U GYHKIIMOHATbHBIE PSJIBI.

YucnoBol psAl, €ro cXxoauMocTb, cymMMma. CBOWCTBa CXOAAIIUXCS PSJIOB.
Heo6xomumerit mpusHak cxoauMocTu. JlocTaTouHble TPU3HAKU CXOJTUMOCTH
PAIOB C TOJIOKHUTENbHBIMU WI€HaMH: (IIPU3HAKU CpPABHEHMS, MPU3HAK
Janambepa, HHTETpaJIbHBIA U paguKaIbHBIA MpU3HaKu cxonumoctu Komm).
JIOCTaTOUHBIA TNpPHU3HAK CXOJMMOCTH PSAJIOB C YJIEHaMHU JHOOOro 3Haka.
[Ipusnak JleiiOHuIa U1 3HAKOYEPEOYIOMIMXCS PAIOB. AOCOMIOTHAs |
yCIOBHAas CXOAMMOCTb. IlpuOnmmkeHHOE BBIYUCICHHE CYMMBI psja,
pa3IuyYHbIe CIIOCOOBI OLIEHKU OCTaTKa psija.

Crenennsle psnpl. Teopema AGens. IHTepBall CXOIUMOCTH CTEIIEHHOTO




psna, CBOMCTBA CyMMBI CTENEHHOrO psiga. TeopeMa O €IMHCTBEHHOCTH
pasnoxxeHus: GyHKIMH B cTeneHHOM psa. Psaner Teitmopa m MakmnopeHa.
HeoOxomuMoe W 1oCTaTOYHOE YCIOBHE CXOAUMOCTH psga Teinopa k
nopoxaarome Gynkiuu. OcraTounblil wieH Gopmyinsl Teitnopa B hopme
Jlarpanxa. JloctaTouHoe ycCJOBHE CXOOUMOCTH psiga Telsopa K
nopoxaaroniei GpyHkuuu. Pa3noskeHre 0CHOBHBIX 3JIeMEHTapHBIX (QyHKITHIT B
psan Maknopena. IIpuMeHeHHe CTENEHHBIX PAJOB K BBIYMCICHUIO 3HAYCHUN
(GyHKIMH, K BBIYMCICHUIO HHTETPAJOB, pemeHuio anuddepeHInanbHbIX
YpaBHEHUM.
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Psaner @ypre u ux
IIPJIO’KECHHUE.

Psaapl @ypbe U uX NpUiIoKEHuUs.

OproroHanbHble CUCTEMbI (PYHKIMI HAa HHTEpBaje, onpeaeieHue. Teopema o
€IMHCTBEHHOCTH DPAa3JIoOKeHUsT (YHKIUU B OPTOTOHANbHBIM psan. dopmyna
Oitnepa-Oypbe. OPTOroHaIBLHOCTH CUCTEMBI TPUTOHOMETPUYECKUX (PYHKIUI
Ha uHTerpane [-m,mt]. Tpuronomerpudeckuil psa Oypre. Teopema dupuxiie.
JlocTaTouHbIE YCIOBUS CXOAUMOCTH psifa Pypbe K MOPOKAAIOMIEH PyHKIHH.
Psim @ypbe 115 4eTHBIX U HeueTHBIX QyHKIuHA. Psin @ypbe Ha TpOU3BOIHLHOM
untepBasie. Pasnmoxenme B psax  Dypbe  QyHKIMH, 3aJaHHOH  Ha
nonyuHtepBaie. Pasnoxkenue GyHKIIMN HAa OTyHHTEpBaie B psia Pypre mo
KOCHUHYCaM WJIM 110 CUHYCaM.
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Huddepennnanpunie
YpaBHEHHSI B YaCTHBIX
MIPOM3BOJIHBIX U UX
HPUITOKEHUS.

JuddepeHnnansabie ypaBHCHHS B YaCTHBIX MIPOU3BOIHBIX M MX MPUIIOKCHHSL.
3aaun NPUKJIAAHOW HANPaBICHHOCTH, MPUBOAAIIKE K u(depeHIInaTbHbIM
YPaBHCHHSIM C YaCTHBIMU MPOU3BOJMHBIMH. [{nddepeHnnansabie ypaBHCHUS
MaTeMaTH4eCKOMN bu3uKH: BOJIHOBOE ypaBHEHUE, ypaBHEHUE
TEIUIONPOBOIHOCTH, yYpaBHeHHe Jlarumaca, nx ¢usudeckuii cMbici. KpaeBbie
3a/1a4d 711 OOBIKHOBEHHOT'O OJTHOPOIHOTO JUHEHHOTO U depeHIInanbHOro
YpaBHCHHSI BTOPOTO TOPSAKA, COOCTBCHHBIC 3HAUCHUS W COOCTBEHHBIC
¢byukuu, wux cBoiictBa. Pemenue 3amaum Iltypma-JlmyBumns  ans
g depeHIMATBFHOTO YpaBHEHUS BTOPOTO Mopsiaka. KpaeBbie 1 HadaabHBIC
yCcIoBUSl Ui 3aJady MaTemaruueckoil ¢usuku. Meron Dypwe pemieHus
KpaeBbIX 3a7a4 B YaCTHBIX MNPOU3BOAHBIX. Ilepexon OT HEOJHOPOIHBIX
KpPacBbIX  YCJIOBHM K  OJHOPOAHBIM Ha  INPUMEPE  YpPaBHEHHUS
TemIonpoBogHocTU. [IpuMmenenne Meroga Pypbe WId pelIeHUs 3a7ady
AITUNITHYECKOTO, TMapaboiudeckoro, rumnepbonnyeckoro tumoB. O030p
METOJIOB pEIICHUs 3a/1a4 MaTeMaTUYECKON (DU3UKH.
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Teopus BEposATHOCTEN.

Teopus BeposTHOCTEN.

IIpenmer Teopun BeposiTHOCTU. CiyuyaiiHble COOBITHSA, MX KJIaCCH(QHUKAIIUAL.
Anrebpa coObiTuii. Kilaccuueckoe #  TeOMETpUYECKOe ONperesieHus
BepOATHOCTH. OTHOCUTENbHAs YaCTOTa MOSABJICHUS COObITUS. CTaTHCTHUECKAs
BEpOATHOCTh. [loHATHE 00 aKCHOMAaTHYECKOM OIpPENEICHUH BEPOSTHOCTH.
Teopema cinoxeHuss BepoATHOCTEH. YCIOBHas BEPOATHOCTb COOBITHH.
HezaBucumbie coObitus. Teopema ymHOXeHHsI BeposTHocTed. dopmyna
nonHou BepositHocTH. Popmyna baneca. Mcnbitanus bepuymm. Popmyna
bepuymnu. JlokampHass u wuHTerpanbHas ¢opmynsl  Myaspa-Jlamnaca.
Oyuknua Jlamnaca, ee csorictBa. @opmyia Ilyaccona. Ilpocrenmmit moTok
coObiTuii. Ciy4aiiHble BETUYMHBI. 3aKOH paclpeaeseHus] TUCKPETHOU
CIIy4alHOM BeNU4HUHbI. HenpephIBHbIE Clly4aiiHble BEIMYUHBI.

@yHKIMA pacnpeleneHuss W IUIOTHOCTh PACIpEeNIeHHs,, X CBOWCTBA.
UucnoBble XapaKTEPUCTUKU CIIydalHBIX BEJIIMYMH, UX CBOMcCTBAa. OCHOBHBIE
pacmpeneneHdss W HMX YUCIOBBIE XapaKTepUCTUKH. DBHHOMHHAIBHOE
pacnpenenenue, pacupenenenue [lyaccona. PaBHoMepHOE U ITOKa3aTesIbHOE
pacnpenenenus. HopmansHoe




pacrpeniesieHue, IUIOTHOCTh BEPOSITHOCTH, (YHKLUS paclpeaeseHus,
YHCJIOBBIE XAPAKTEPUCTUKU. BEpOATHOCTH MONANaHUs CIIy4alHON BEJIMYUHBI
B IIPOM3BOJIBHBIM HMHTEPBA], B MHTEPBAN, CUMMETPUYHBI OTHOCUTEIIBHO
MareMaruyeckoro oxxupanusa. IlpaBuimo «rpéx curm». HepaBeHcTBO
YebObimeBa. CXOOUMOCTb IOCIEA0BATEIbHOCTH CIyYalHbIX BEIMYUH I10
BEPOATHOCTH. 3aKOH OouibIuX yncel. LleHTpanbHas npeenpHas Teopema.
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DJIEMEHTEI
MaTeEMaTUYECKON
CTaTUCTHUKHU.

MaremaTrueckasi CTAaTUCTHKA.

Ilerm w 3amauym MaTeMaTHYECKOM CTAaTUCTUKU. BBIOOpPOYHBIM MeETO.
Bapuauuonssiii psan. Ilomuron wacror. I'mcrorpamma. TodedHble OLEHKH
HEU3BECTHBIX napaMeTpoB. HecmeniennocTs, COCTOSITENIbHOCTb,
3 PEKTUBHOCTh TOUEYHBIX OLEHOK. BriOopounas cpeanss. McnpasieHnHas
BbIOOpOYHast aucriepcus. JloBepurenabHash BEpOATHOCTb. JloBepUTEIbHBIN
uHTepBaj. VHTepBajibHbIE OLIEHKU I MAaTEMaTUYECKOro OXHIAHUS U
CPEIHEKBAIPATUYECKOTO  OTKJIOHEHUS HOPMAJIBHOTO  pacHpe/esICHUs.
OO0paboTka pe3ynbTaToB m3MepeHuid. CriakMBaHUE SKCIEPUMEHTAIBHBIX
3aBHCUMOCTeH. MeTo/l HANMEHbIIINX KBAApPaTOB.

5.2. [lpakTuyeckue 3aHsATUs

HaumenoBanue paznena

Ne .
/r | 1 TEMbI IPAKTHHECKHX HaumenoBanue u coaepkaHue NpakTUYECKUX 3aHATHI
3aHATHI
AHanMTHYeCKasi TeOMETPUS Ha IJIOCKOCTH.
JlekapToBbl KOOpPAMHATHI TOYEK IUIOCKOCTH. OCHOBHBIE 3a7auyd Ha
KoopauHaTtel Touek. [loHsATHE 00 ypaBHEHHWM JHMHHM Ha TUIOCKOCTH.
AHanmutaueckas . < o N
1 VYpaBHeHus npsimoid. BriBOj| ypaBHEHUI NMPOCTEUIINX IUIOCKUX JUHHUM Kak
reOMETpHs Ha MIIOCKOCTH
FEOMETPUUYECKUX MECT TOYEK, YJOBJIETBOPSAIOMIMX 3aJaHHBIM YCIIOBUSIM
(OKpY)KHOCTH, JJIIUIICA, THUNEpOOIbl, mapadoinsl). McciemoBanume (Hopmbl
JMHUHI 110 UX YPAaBHEHUSIM.
BexTopHas anreOpa u aHanUTHYECKasi TEOMETPHUS B IPOCTPAHCTBE
ITonsitne o ckansgpe u Bekrope. [Ipoekius BeKTOopa Ha OCh M €€ CBOWCTBA.
Bekrophas anrebpa u .
CkansgpHoe TMpoU3BEIEHHWE BEKTOPOB M €ro cBoiictBa. BektopHoe
aHAJIUTHUYECKas .
2 IIPOU3BENICHNE BEKTOPOB U €r0 CBOWCTBA. Y PaBHEHHE IUIOCKOCTH. Y pAaBHEHUS
TEOMETPHUSI B 9
IpsIMON B IPOCTPAHCTBE.
MIPOCTPAHCTBE.
Marpuiipl, ONpeeTuTeNr, PENIEHUE TUHEHHBIX CUCTEM.
Onpenenurens N-ro nopsaka. CBoiicTBa ompeneiauTens N-ro Mopsaka.
MuHOpbl U anreOpanyecKkue JIOMOJIHEHHUS HIIEMEHTOB  OIpEeIUTENs.
. Paznoxenue onpenenutens mo 3neMeHTaMm psaa. MaTpuua u ee pasmepsl.
3 JIuneitnas anredpa . o
HeiictBus nan wmatpunamu. OOpatHas Marpuma. CucreMa JIHHEWHBIX
anredpandeckux ypaBHeHHH. PelieHue cuctemsl ¢ KBaJpaTHOM MaTpuueit
(popmynstr Kpamepa). Perenue nuneiinoit cucremsl MeToioM ["aycca.
Paznuunbie MeTOABI BBIYMCICHMS IpenesnoB. HempepblBHOCTH (yHKIMH,
BBenenue B TOYKH Pa3phiBa.
4 | matemaruueckuii anamu3 |MeTo/ibl BRIYMCICHHS MpeenoB. [IpuMeHeHre SKBUBaJICHTHBIX O€CKOHEYHO
U Teopus npezenos.  |Manbix. HempepeiBHOCTE QyHKIMM B Touke. MccnenoBanue TOUEK pas3phbiBa
GyHKIHH.
Texnuka nuddepenuuponanus. [Ipumenenne npon3BoansIx. McecnenoBanue
Huddepennmansaoe  |QYHKIMM M IIOCTPOEHHUE €€ rpaduka
5 ucuncienre Gynkiuii |Onpenenenne npousBoAHoi. IlpoumssogHas CyMMBblI, NPOU3BENCHHS U

OJIHOU IIEPEMEHHO.

yacTHOro QyHkuuil. [lponszBogHas cioxHoW GyHKIMH, GYHKIUH, 3aJaHHON
HESIBHO M NTapaMEeTPUYECKH. Y paBHEHMSI KacaTeJIbHOU U




HOpMaJii K KpUBOM B JaHHOMW TOYKE.
[MpaBwno Jlonuransa. MccnenoBanue (yHKIMU TO OOIIEH cxeme: TOYKH
IKCTPEMyMa, TOYKH Tepernda, aCHMITTOTHI.

Hudbdepennmanbroe
UcYUCIIeHne PYHKIUH
HECKOJIbKUX MEPEMEHHBIX

HuddepenurpoBanue GyHKIMI HECKOJIBKUX NTEPEMEHHbIX. I'paiueHT.
Ob6nacte onpeneneHus QyHKIMH IBYX NEepEeMEHHbBIX. YaCTHbBIE MPOU3BO/IHbIC
nepporo nopsaka. Ilomusii guddepenuman. YacTHele NpPOU3BOJHBIE
¢byHKIMM, 3a7aHHON HessBHO. YacTHbIE NPOM3BOJHBIE BTOPOTO IMOPSIKA.
OkerpeMyM (QYHKIMM JBYX IEPEMEHHBIX.

Haubonbiiee u HauMeHbIIee 3Ha4eHUS (PYHKINH, HETTPEPHIBHOM B 3aMKHYTOMH
OrpaHUYEHHON 00JIACTH.

Heonpenenennsiit
UHTETpall.

HaxoxieHne HeonpeneeHHbIX HHTETPAJIOB.

MeTtoast unTerpupoBanus. Tabnuma uarerpanos. [logsenenne GpyHkmum mos
3Hak guddepennuana. VHTerpupoBaHue TPUTOHOMETPUYECKUX (YHKIHIL.
WNuTterpupoBanne mo dacTsM. VIHTErpupoBaHHE palMOHATBHBIX JIPOOCH.
3amMeHa NEpPEeMEHHBIX I HHTETPAJIOB, COJEpXKAIIUX HPPALHOHAIBHBIE

¢byHKIHN.

10

OnpenenéHHbli
WHTErpaj

Haxoxxnenue
MPUIIOKEHUS.
®opmyna  Hetorona-JleitOnuna.  MHTEerpupoBaHwe 1o  4YacTsM B
ONPEACIICHHOM HHTErpajie, 3aMeHa IEePEeMEHHOW. Bpruucienue miomanu
KpUBOJIMHEWHOM Tpanenuu, o0beMa GUrypsl BpaieHus,

JUIMHBI KPUBOM.

HecoOcTBeHHbIi UHTErpa, onpeeneHue, BHIYUCICHUE.

OIIpCACIICHHBIX HHTCTPAJIOB u Hux IrCOMCTPHUUCCKUC

11

Huddepennmanbpabie
ypaBHeHHUs 1-ro nopsiika.

Pemenue nuddepeHnnanbHbIX ypaBHEHUH EPBOro MOPsIKa.
JuddepeHunanbaple  ypaBHEHUsT IEPBOro MHOpsiAKa C  pa3ielsiolIMMUCS
[IEpEMEHHBIMH, OHOPO/IHbIE, INHENHHBIE U ypaBHEHUS bepHymu.
JuddepeHunanbuple  ypaBHEHMs  BTOPOrO  IOpsAKa,  JOMYyCKArolue
MOHI>KEHUE nopsiaka. 3aaaya Komn.

12

Huddepennunanbuble
ypaBHEHHsI N-TO MOPsAKA.

Juddepenunanbaple  ypaBHEHHs, JONYyCKAaroOIMe IMOHM)KEHUE MOpsaKa.
JIuneitnsle nu¢depeHuanbHble ypaBHEHUs N-TO MOpPsIKa

OpHopoaHble JTuHEHHbIE nuddepeHuanbHble YpaBHEHUS C MOCTOSHHBIMU
KodpuurenTamMu: ¢GyHAaMEHTalbHasi CUCTEMa pEeIeHHH, OmpeaenuTensb
Bponckoro, o6miee pemenue, 3agavya Komu.

Heonnopoansle nuHeiHble nugdepeHuaibible ypaBHEHHs! C ITOCTOSHHBIMU
kod(punmeHTaMu €O CHenuasbHOM TpaBod dYacThio. MeToj Bapuanuu
IIPOU3BOJIBHBIX MOCTOSIHHBIX.

Cucremsl 1uddepeHIHaIbHbIX YpaBHEHUH.

15

Kpatnsle,
KPUBOJIMHEHHBIE U
IIOBEPXHOCTHBIE
uHTerpabl. OCHOBBI
TEOPUH IOJIA.

Beluncrnenue paTHbIX, KPUBOJUHEWHBIX U IIOBEPXHOCTHBIX UHTETPAJIOB.
Brluncnenne KpuUBOJIMHEHHOTO HMHTErpana. I'eoMeTpuyeckue NpUIIOKEHUS
KPHUBOJIMHEMHOIO UHTErpaa.

Beruncnenue 1BOMHOro0 MHTETpaNIa B IPAMOYTOJIBHOM CUCTEME KOOPAUHAT.
Beluncnenue  IBOMHOrO  MHTErpajga B IOJSIPHBIX — KOOPAMHATAX.
['eomeTprueckue NpuIOKEeHNs TBOWHOIO NHTErPaJIa.

Beruucnenne nosepxHocTHOro uHrerpana. Ilnmomans nmosepxHoctu. Macca
W30THYTOM IUTACTHHKH.

Brruucnenue tpoitHoro unrerpana. O0bsemM Tena, Macca Tena.

[IpunoxxeHnst uHTErpanoB B MexaHuke. CTaTUYECKNE MOMEHTBI, MOMEHTHI
VMHEpLUU, NEHTP TAKECTH.

KpuBonuHelHbIi HHTErpan Mo KoopJIuWHATaM, €ro BblUKCIeHHe, (opMmylia
I'puna.

[IoBepXHOCTHBINI HMHTErpajg BTOPOrO pOJa, €ro BbIYUCIECHHE. Teopema
Octporpaackoro-I'aycca.

[ToTok BekTOpa 4yepe3 MOBEPXHOCTh. BhIUKCIEHNE ITOTOKA BEKTOPA Yepes




3aMKHYTYI0 TOBEPXHOCTh JBYMs CIIOCOOAMHU: HEMOCPEACTBEHHO U IO
¢dopmyne Octporpaackoro-I"aycca.

Hupkynsiiua BekTopa. Potop BekTopa. BeruuciaeHue nUpKyIsSIUU BEKTOpa:
HETNOCPEJCTBEHHO U 0 ¢popmyie CTokca.

16

YucnoBble U
(GYHKIIMOHATBHBIC PSIJIBI.

UwucnoBbie U GYHKIIMOHATBHBIC PSJIBI.

UucnoBoid psag, €ro CXoAMMOCTh, cymMma. HeoOxoaumblii TpU3HAK
CXOJIMMOCTH.

Uucnosble psiibl C TOJOKUTENbHBIMY WieHaMu. [I[pu3Hak cpaBHEHMUS.
[Tpusnak [lanambepa. Pagukansusiii npu3Hak Koy,

Nuterpanbusiii npusnak Komu.

Psanpl ¢ unenamu mo0oro 3Haka. JloCTaTOYHBIM NPU3HAK CXOJIWMOCTH.
[Tpusnak JleiiOuua. AOGCONIOTHAS U YCIIOBHAS CXOJAUMOCTb.

Crenennsie psibl. HaxoxaeHue nuTepBaga CXoOAUMOCTH Psijia, UCCIEI0BAHIE
psilia B KOHLIAX UHTEpBAJIA.

Paznoxenue ¢pynkuuu B paasl Maxiopena u Teitnopa. [Ipumenenue psiioB k
NpUOTKEHHBIM  BBIUMCICHUSIM 3HAYeHWH (QYHKIMM M UHTErpalioB, K
pemeHno b hepeHINATbHBIX YPAaBHEHHIA.

19

Psaner @ypre u ux
MIPJIOKECHUE.

Panpr @ypee u ux npuitoxeHus.

Paznoxenne Qynkiun B Psan @ypwe, psan Oypbe Ui YETHBIX M HEUETHBIX
¢bynkuuit. MccnenoBanue cXoQUMOCTH psijia K IOpOXKIaroIiel GyHKINY.
Paznoxenne ¢ynknun B Psg @yppe Ha NPOU3BOIBHOM HHTEpBAJIE.
Paznoxenue B psag Pypbe (yHKIMH, 33JaHHOW Ha MOJyWHTEpBaie, IO
CHUHYCaM U 110 KOCHHYCaM.

20

Huddepenunansabie
YpaBHECHHSI B YACTHBIX
MPOU3BOHBIX U UX
TIPHITOKCHUS.

Juddepennnanbable ypaBHEHHS B YACTHBIX MPOU3BOJIHBIX M UX MPUIIOKECHHUS.
KpaeBass 3amada st OJHOPOJHOTO JUHEHHOTO AuQQepeHInaTbHOTO
ypaBHeHMs BToporo mnopsjaka. CoOCTBEHHbIE 3HAUY€HUs] U COOCTBEHHbIE
¢ynkuuu. Pemenne 3agaun Lltypma-JInyBums aHaTUTHYECKH U YHACIICHHO.
BriBon ypaBHeHust konebanuii cTpyHbl. HadanbHble ¥ TpaHUYHBIE YCIOBUSL.
dopMynHpoBKa KpaeBo# 3a1auu KOJIeOaHU KOHEUHON OJTHOPOIHOM CTPYHBI.
Pemenne Mmerogom @ypbe U UUCIEHHO.

DopMyIMpOBKAa M pELIeHHE KpaeBOW 3adauu KojeOaHus OEeCKOHEYHOM u
0JTyOECKOHEYHOM CTPYHBI.

BrIBOZ ypaBHEHMS TEIUIONIPOBOIHOCTH OJHOPOAHOTrO cTepxkHs. HaganbHble 1
rpaHuyHble ycinoBHUsA. POpPMYIMpPOBKA KPAacBOW 3aladd TEIUIONPOBOIHOCTH
OJIHOPOJTHOTO KOHEYHOTO CTepKHsA. Pemenne MmeronoMm @ypbe U YUCIEHHO.
9.5. ®opmynHMpoBKa KpaeBON CTAllMOHAPHON 3a/1a4l TEIUIONPOBOJAHOCTH IS
kpyra. Pemenne merogom @ypse ¥ UUCIEHHO.

21

Teopus BeposATHOCTEN.

Teopus BEposATHOCTEN.

DOneMeHTbl KOMOWHATOPUKM: TMEPECTAaHOBKH, COYETAHUS, pPa3MeIEHUs.
Knaccuyeckoe ompesneneHue BepoOSATHOCTH coObITHA. ['eomerpuueckue
BEPOSITHOCTH.

TeopeMsl CII0KEHUS U YMHOKEHHUSI BEPOSTHOCTEN.

®opmyiibl ToTHOM BepositTHocTH. Dopmyna baiieca.

@®opmyna bepuymnu. JlokanbHas W HMHTerpanbHas (opmynsl MyaBpa-
Jlarmaca. ®opmyna Ilyaccona.

JIMCKpeTHbIE ciy4ailHble BEJIWYMHBL. 3aKOHBI pacnpeaeneHus. Uuciosble
XapaKTePUCTUKHU JUCKPETHBIX CIIy4YalHbIX BETHUYHUH.

HenpepriBHble cinydaiinble BennunHbl. yHKIUS pacnpeeseHus, II0THOCTh
pacnpeneneHnss BEpOSTHOCTEH. UMCIOBBIE XapaKTEPUCTUKH HENPEPBIBHBIX
CIIy4alHbIX BEJIUYMH.

HopmMmanbHoe pacnpeieneHue.
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DJIEMEHTEI
MaTeEMaTUYECKON
CTaTUCTHUKHU.

Maremaruueckas CTaTUCTHKA.

IlepBuynas cratucTuyeckass o00paOOTKa AKCHEPUMEHTAIbHBIX JaHHBIX.
CocraBieHnue BapHallMOHHOrO psna. ['pynnupoBka naHHbIX. HaxoxneHue
YU CJIOBBIX XapaKTCPUCTHK. HOCTpOGHI/Ie TUCTOTpPaMMBI. Anammnz MOJIYYCHHBIX
PE3yNIbTaTOB

Toueunrnie n HHTCPBAJIbHBIC OLCHKMH. OTbICKaHUE JOBCPUTCIIBHBIX
WHTEPBAJIOB ISl MAaTEMaTHMYECKOTO OXHJIAaHUS U JAUCIEPCHH HOPMAIbHO
pacnpeieIEeHHON CIIy4YalHOW BEJTMYUHBI.

OneHka COOTBETCTBUS 3aKOHA PACIIPEICICHHUS.

5.3. CamocTosiTenbpHas paboTa o

OyJaromuxcs

Ne | HaumeHoBaHnue pazzena N
ConeprkaHe caMOCTOSATENbHOM paboThI
/0 | JUCLHUIUIMHBL U TEMBI
BbimonHenue  goOMamIHEro  MHAMBUAYAJbHOIO  3aJaHUsl IO TeMe
AHanmuTrueckas " "
1 AHanuTHueckas reoOMeTpHsl Ha IJII0CKOCTH.
TEOMETPHs Ha IIOCKOCTH |3
aKpeIIeHUEe HABBIKOB PEILEeHUs 3a/1a4 [10 COOTBETCTBYIOILUM TEMaM.
Bektopnas anreOpa u  |BpinonHeHne JOMalIHEro MHAMBUYAJIBHOTO 33JaHus 110 Teme "BekTtopHas
5 aHAIUTHYECKas anreOpa U aHAIMUTUYECKas TEOMETPHsSI B IPOCTpaHCTBE".
TeOMeTpHsI B 3aKperieHue HaBbIKOB PELLIEHUs 3a/a4 10 COOTBETCTBYIOLIUM TEMaM.
IIPOCTPAHCTBE.
BeinonHenue gomaiiHero MHAMBUIYAIBHOTO 3afaHus 1o teme "JIuHeliHas
3 Jluneiinas anreGpa  |anreOpa”.
3akpernieHre HaBbIKOB PELICHUs 33a4 [10 COOTBETCTBYIOIIMM TEMaM.
Baeienne b Brinonnenue poMaiinero WHIMBUAyaIbHOTO 3a1aHus o teme "[Ipenensr".
. 3akpernieHre HaBbIKOB PELICHHUs 3a1a4 110 COOTBETCTBYIOLIMM TEMAM.
4 | MaTeMaTU4eCcKUil aHaIu3
U Teopusi MpesesioB.
Juddepennuansaoe |BpIIONIHEHME — IOMAlIHErO0  MHAMBHAYAbHOTO — 3aJaHHMs 10  TEME
5 ucuucinenue Gynxuuii  |"TIponsBoanas GpyHKuUKM OXHON EPEMEHHOM U €€ MPUIIOKEHHS "
0 ,[[HOI71 nepeMeHHoﬁ, 3aernneHHe HAaBBIKOB PCIICHUA 3aaa4 110 COOTBECTCTBYIOIIHNM TEMaM.
Juddepennmansaoe |BBIIOIHEHHE — IOMAIIHETO — MHAMBUAYAIBHOIO — 3aJaHHA IO TEME
5 HCUHCJIEHUE (1)yHKLII/II>'I "UccaenoBauue (bYHKl/If/'I U IIOCTPOECHUE Fpa(l)I/IKOB".
OIHOM nepeMeHHON.  |3aKPEIIEHUE HABBIKOB PELICHHUS 3a/1a4 110 COOTBETCTBYIOIIUM TEMaM.
BoinonHenue = goMaliHero  MHAMBUAYalIbHOIO  3aJaHUS 1O  TeMe
HuddepenunansHoe |, . "
. |"IIpousBoanas GpyHKIMH HECKOIBKUX NEPEMEHHBIX".
6 | wucumcnenme QpyHKIUI
3akpernieHue HaBbIKOB PELIEHUs 3a/1a4 0 COOTBETCTBYIOLIUM TEMaM.
HECKOJIBKUX MTEPEMEHHBIX
H . BoimonHenue — gomaimiHero  MHAMBUIYaJdbHOTO  3aJlaHUs 1O  TeMe
9 COTpCICICHHbIN "Heonpenenéunbiii unTerpan".
HHTCrpall. 3akpernieHue HaBbIKOB PELIEHUs 3ajad 0 COOTBETCTBYIOIIUM TEMaM.
0 ) . BeinonHenne  JOMAalIHETO — MHIMBUIYalbHOIO  3aJaHUs 10  TEME
10 TIpeACICHHBIN "Onpenen€HHbIi uHTErpan'.
UHTET
cerpan 3aKperieHue HaBbIKOB PEIIEHUS 3aJa4 [10 COOTBETCTBYIOLIUM TEMaM.
BoimonHenue AoMamiHero MHAMBHUIYaJbHOTO 3ajaHus 1o Teme "
17§ HITAJIbHBI
11 Huddepe ) [HATEHBIC Huddepennunanbubie ypaBHeHHs 1-ro mopsiaka'.
YPABHCHUA 1-TO HOPAIKA. |35 herienne HABBIKOB PEIICHHS 314 [0 COOTBETCTBYIOIIHM TEMaM.
BoimonHenue = goMaliHero  MHAMBUAYaldbHOIO  3aJaHUS 1O  TeMe
17§ HITAJIbHBI
12 Huddep en [HATEHBIC "uddepennnanbuble ypaBHEHHS N-To mopsiaka’.
YPABHCHUA TI-TO HOPALKA. | 355 herienne HABBIKOB PEIICHHS 3814 [0 COOTBETCTBYIOIIHM TEMAaM.
Kparibie BrinonHenne nomamHero MHAMBUAYAIbHOTO 3a1aHus no teme "KpaTHsle,
’ o "
15 KpuBOIMHeiinpe | PUBOTHHEHHDIE H IOBEPXHOCTHBIE HHTETPAIBL. OCHOBBI TEOPHH TIOJISL.

IMOBEPXHOCTHELIC

3aernneHHe HAaBBIKOB PCIICHUS 3a4a4 11O COOTBCTCTBYIOIIUM TCMaAM.




uHTerpagbl. OCHOBBI
TEOPUU IIOJIA.

YucnoBble U

BrinonHenue foMaiiHero HHAMBUAYaIbHOTO 3aaHus 1o Teme "Psabr".

16 3akpenyeHue HaBbIKOB PEIICHMS 3aJ1a4 110 COOTBETCTBYIOIIUM TEMaM.
(GYHKIIMOHATBHBIC PSIJIBI.
BrinosHeHne WHAMBUAYAIbHOTO JOMAIIHErO 3aJaHus 1o Teme '"Psiabl
19 Psaapr @ypre u ux Dypse".
TIPIIOKCHHC. 3akperieHue HaBBIKOB PEIICHHS 3371a4 110 COOTBETCTBYIOIIIMM TEMaM.
Huddepennmanbapie  |BeimosiHeHHe noManiHuX 3aaanuil mo teme "Jluddepenimanbabie ypaBHEHUS
0Q | YPaBHEHHS B HaCTHBIX |B HaCTHBIX MPOU3BOJAHBIX"
MIPOM3BOJHBIX M MX  |3aKpeIUICHHE HABBIKOB PEIICHUS 3a7a4 110 COOTBETCTBYIOIIMM TEMaM.
MPUIOKEHUSI.
Brinonnenue foMalHux MHAMBUIYAIBHBIX 3aaHui 1o Temam: "Ciyyalinbie
21 | Teopus BEpOATHOCTEM. coObiTus" u "Ciy4aiiHble BEJIMUHHBI".
3akpernseHue HaBbIKOB PEIICHHS 33/1a4 110 COOTBETCTBYIOIIUM TEMaM.
DIeMEHTHI BrinosnHeHne WHIMBUAYAIBHOTO JOMAlIHEro 3aaaHus '"MaremaTudeckas
22 MaTeMaTHYECKOMI cTaTucThka'.
CTATUCTHKH. 3akpernsieHue HaBbIKOB PEIICHHS 3a]1a4 110 COOTBETCTBYIOIIUM TEMaM.




6. MeToguyeckue MaTepuabl 1JIsl CAMOCTOATEJIBHOM PadoThl 00y4AOIMXCS N0 JUCHHUILIMHE (MOLYJII0)

1. PaGouas mporpaMma 1o MateMaTHKe.
2. Meroauyeckue yka3aHMsl 10 IOArOTOBKE K CEMUHAPCKUM 3aHATHSAM M [0 OpraHu3aluy ca-

MOCTOSITCIILHOM pa6OTBI o6yqa}0umxc>1 110 MaTCMATHUKCEC:

-Kapamsa A.A., IIpokodpreBa C.M. AHamuTHueckas reoOMeTpusi Ha IJIOCKOCTH. YueOHoe 1mo-codue.

CII6I'ACY, 2012 1.

-Kapakasesin C.A, ConoBseBa O.B. IIpenen u HenpepbIBHOCTh (GYHKIIMH OJHOTO apryMeHTa. YueOHoe

nmocobue. CIToI'ACY, 2013r.

-Kapakazpssn C.A., ConosnéBa O.B, Ilak D.E. [uddepenunansaoe ucunucieHne (yHKIAU OIHOM

nepemeHnHoi. Yueonoe nocooue. CIIGI'ACY, 2015 .

-NBouknna H.M., Kne6anos JI.b., Mopo3osa JI. E. ®yHKIIMKM HECKOIBKHX apryMEHTOB. Y4eOHOE

nocobue. CIToI'ACY, 2000 r.

-CmupnoBa B.b., Mopo3zosa JI.E., Heonpenenennsiit uarerpain. Yye6noe nocodue. CIIGIA-CY, 2010

-Mopo3osa JI. E., CmupHoBa B. b. Onpenenennsiii uaterpain. YueoHoe nocooue. CIIGIACY, 2011r.
-CmupnoBa B.b., Mopo3sosa JLE., luddepenunansupie ypaBHenus, Ydyebnoe nocooue. CII6I'ACY,

2011 r.

3. IlepeyeHn BOPOCOB MPOMEKYTOUHOM aTTECTALINH.

4. WunpuBunyanbHblie 3aganus (1o 30 BApHaHTOB) IS CTYICHTOB Ha Kadeape Mo TeMaMm:
- aHAJIMTUYECKasi TeOMETPHUS Ha TUIOCKOCTH U BEKTOpHAs anredpa;

- TMHEeWHas anreopa;

- IpeIeIbL;

- mupdepeHnrpoBanre GYHKIIUNA OJTHOMN TIEPEMEHHOM;

- hccrenoBaHue PyHKIMA U TOCTpOeHUE TPadUKOB;

- muddepeHnrpoBanue GyHKINH HECKOJIBKUAX TEPEMEHHBIX;

- HeOMpeeIEHHBIN UHTETpa,;

- IPUJIOKECHUS OTIPENICIIEHHOTO HHTETPaa;

- pSABL

5. Meroaudeckoe odecrieueHre TUCIUIUTHHBI B Cpejie JUCTaHIIHOHHOT0 00y4yenus Moodle:
https://moodle.spbgasu.ru/enrol/index.php?id=1501
https://moodle.spbgasu.ru/enrol/index.php?id=15
https://moodle.spbgasu.ru/enrol/index.php?id=291
https://moodle.spbgasu.ru/enrol/index.php?id=1440
https://moodle.spbgasu.ru/enrol/index.php?id=1455

7. OneHo4Hble MATEPHAJIBI JJIsi NMPOBEJCHUS TEKYLIero KOHTPOJISI YCIIeBAeMOCTH M NPOMEKYTOYHOM
aTTecTalMu 00y4aromMXCcs N0 JMCUUILIHHE (MOTYJII0)
7.1. IlepedyeHb KOMIETEHIMH ¢ yKa3aHUEM 3TaIlOB UX (POPMUPOBAHMSI B IIPOIIECCE OCBOCHUS JUCIUIINHBI

Ko u HaumMeHoBaHue

Ne KonTtpommpyemsle pa3iesnsl TUCHHAILINHBL HHJIAKATOPA KOHTPOIHPYEMON Bun onenounoro
n/m (Momyst) cpencTBa
KOMIICTCHITHH
1 |AnanuTudeckas reOMeTpUs Ha IMIIOCKOCTH OIIK-1.6, OIIK-1.7 [TpoBepounas padora.
2 ii)ﬁgf;;: 5 n?)ﬁl;i?ag iCTBIZ anajTIcckat OIIK-1.6, OIIK-1.7 [IpoBepounas padora.
3 |Jluneiinas anrebpa OIIK-1.6, OIIK-1.7 [IpoBepounas padora.
4 BBemenne B Mmaremarmueckmii ananu3 u|OIIK-1.6, OIIK-1.7, OIIK- 1.9, MboBepounas pabora
TEOpUs MPEJIETIOB. OIlK-1.10 DOBEP p '
5 Huddepenunansuoe ucuncnenue ¢ynkumii| OIIK-1.6, OIIK-1.7, OIIK- 1.9, MnpuBHyabHoe
OJTHOW TIEPEMEHHOI. OIlK-1.10 3a/1aHuc.

KonTtposbHas padora.




Huddepennnanbaoe ucuuciaeHue GOyHKIIHI
HCCKOJBKHX NTCPEMEHHBIX

OIIK-1.6, OIIK-1.7

[TpoBepounas pabdora.

Wnas koHTakTHas pabora

OIIK-1.6, OIIK-1.7, OIIK- 1.8,
OIIK-1.9, OIIK-1.10

8 |Ox3amen OIIK-1.6, OIIK-1.7, OIIK-1.8
9 |HeomnpeneneHHbII HHTETPA. OIIK-1.6, OIIK-1.7 [IpoBepounas pabdora.
10 [OnpenenéHubIii HHTETpAT OIIK-1.6, OIIK-1.7 Mnmsunyanbroe
3aJJaHHe.
11 ggiﬁigeﬂunanbﬂme ypaBHEHUS 1-ro OITK-1.6, OITK-1.7
KonTtponpHast pabora 1o
Juddepenunanbapie ypaBHEHUS n-ro EeMe
12 | onamea OIIK-1.6, OTIK-1.7 .
P ’ ypaBHeHUs 1-ro U N-ro
nopsiakaNe.
13 |Wnas xoHTaKkTHas paboTa OHK-1.7, Olﬂllé-l.& OTIK-
14 |Prsamen OIIK-1.7, OIIK-1.8, OIIK-
1.10
KpatHble, KpUBOJIMHEWHBIC U TOBEPXHOCTHBIC i
15 uHTerpanbl. OCHOBBI TEOPUU TOJIS. OTIK-1.7 Tposepounas padora.
16 |YucnoBsle U (yHKIMOHAIBHBIC PSIBI. OIIK-1.7 KonTponbhas pabora.

17

WNnas xonTakTHas paboTta

OIIK-1.7, OIIK-1.10

18

3a4éT C OLEHKO

OIIK-1.7, OIIK-1.10

19

Psnpr @ypee u ux npiaoxeHue.

OIIK-1.7

NuauBunyansHOE
3aJlaHue.

20

JuddepernunanbHble ypaBHEHHUS B YaCTHBIX
MIPOM3BOJIHBIX M UX IPUIIOKEHHUSI.

OIIK-1.4, OIIK-1.7

I[OMaIJ_IHI/IC 3aJaHUs.

21 |Teopus BEpOSTHOCTEM. OIIK-1.8, OIlK-11.8 KonTponbHas pabora.
22 |DneMeHTh MaTeMaTHYECKON CTAaTHCTHKHY. OIIK-1.8, OIIK-11.8 giﬂaiilgﬂyanmme
23 1 6 OIIK-1.4, OIIK-1.7, OIIK- 1.8,
Hasl KOHTaKTHas pabora. OIK-11.8
24 |3 OIIK-1.4, OIIK-1.7, OIIK- 1.8,
feanet OTIK-11.8

7.2. TunoBble KOHTPOJIbHBIE 33/I1aHUS WIIX MHBIE MaT€pPHAJIbl TEKYIIETO KOHTPOJIS yCIIeBaeMOCTH, HE0OOXOIUMBbIe
JUISL OLICHKH 3HAaHUH, YMEHHUI 1 HABBIKOB U (WJIM) OIBITAa MPO(PECCHOHATBHOM AeATEIbHOCTH, XapaKTePU3YIOIIUX
sTans! (HOPMUPOBAHMS KOMITETEHIUI B MPOIIECCEe OCBOEHUS AUCIIUITIINHBI
@OH/I OLICHOYHBIX CPEJICTB MO AUCHUILIMHE NMpuBeAEH B [Tpunoxenusax 1 u 2 k paboueil mporpamme
TMICIIATUTMHBL ¥ CITYKHT JIJISl IPOBEPKHU c(HOPMUPOBAHHOCTH MHAWKATOpa MocTikeHus: komnerenuii OITK- 1.6,
OIIK-1.7, OIIK-1.8, YK-2.6.

https://moodle.spbgasu.ru/enrol/index.php?id=1501
https://moodle.spbgasu.ru/enrol/index.php?id=15
https://moodle.spbgasu.ru/enrol/index.php?id=291
https://moodle.spbgasu.ru/enrol/index.php?id=1440
https://moodle.spbgasu.ru/enrol/index.php?id=1455




7.3. Cucrema OLEHMBAHUS PE3YyJIbTATOB OOYYEHHUS IO AUCHUIUIMHE (MOIYIIO) MPU HPOBEIECHUH TEKYILETO

KOHTPOJISI YCIIEBAEMOCTH

OLEeHKa «OTIAYHO)
(3auTeHO)

3HaHMSL:
- CUCTEMaTU3UPOBaHHbIE, TTyOOKHE U MOJIHBIE 3HAHUS 110 BCEM pa3jesiaMm
JUCLIUIUINHBL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAaM, BBIXOJSIINM 3a IPEAEIIbI
yueOHOM MPOrpaMMBl;

- TOYHOE HUCII0JIb30BaHUE HAyYHOU TEPMUHOJIOTUH, CUCTEMATUYECKHU IPaMOTHOE U
JIOTUYECKH MPABUIIBHOE U3JI0KEHUE OTBETA HA BOIIPOCHI;

- IOJTHOE ¥ IIyOOKO€ YCBOCHHE OCHOBHOM M JOMOJHHUTEIBHOM JIUTEPaTypHl,
PEKOMEHI0BaHHOM paboueil MporpaMMoil Mo AUCUUILTHHE (MOIYIIIO)

YMEHMUSL:

- YMEET OPUEHTUPOBATHCS B TEOPUAX, KOHIEIIUAX U HAMPABICHUSX JUCUUILINHBI
Y /1aBaTh UM KPUTHYECKYIO OLIEHKY, UCIIOJIb3Ysl HAYUHbIE JOCTHKEHUS IPYTUX
JUCLHUTIIINH

HaBBIKU:

- BBICOKHI YpOBeHb C(hOPMUPOBAHHOCTH 3asIBJICHHBIX B paboyeil mporpamme
KOMIICTCHITHIA;

- BIIaJIC€T HAaBBIKAMU CAMOCTOSITENILHO U TBOPUYECKHU PELIaTh CIOKHBIE MPOOIEMbI U
HECTaH/IapTHbIE CUTYalUH;

- IPUMEHSIET TeOPETUUECKIE 3HAHUSI JIJIsl BBIOOpA METOAMKY BBIITOJHEHUS
3aaHU;

- IpPaMOTHO 00OCHOBBIBAET X0/ PEIICHUS 33/1aY;

- 0e3ymnpevHo BiIaieeT HMHCTPYMEHTAPUEM YIeOHOM TUCIUTUIMHEI, YMCHHE €T0

3¢ (HeKTUBHO UCIIONB30BATh B IOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 33]1aY;

- TBOpYECKasi CAMOCTOsTENIbHAS paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PATOPHBIX 3aHITUSX, AKTUBHO YU4aCTBYET B

v (v
TAUNIIADI IV AACYVArTATIIAGY  DIICAT I XINADATIT IAY/OT TYATLT AOTIATITAIIIAG DO TTATTIATT

OneHka «xopoio»
(3auTeHO)

3HaHMSL:

- IOCTATOYHO IOJIHBIE U CUCTEMATU3UPOBAHHBIEC 3HAHMS 110 TUCLUILIMHE;

- YCBOEHHE OCHOBHOM M JTOTIOJHUTEIBLHOM JINTEpaTyphl, PEKOMEHI0BAHHON
paboueil mporpaMMoii o AUCHUILTUHE (MOIYITIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHCSA B OCHOBHBIX TEOPUSAX, KOHLIENIUAX U HAIIPABICHUAIX
JTUCIIUIUIMHBI U JJaBaThb UM KPUTUYECKYIO OIICHKY;

- ACIIOJIB3YET HAYYHYIO TEPMHUHOJIOTHUIO, JINHIBUCTUYECKH U JIOTHYECKH TPABHIIBHO
U3JIaraeT OTBETHI HA BOIIPOCHI, YMEET JeslaTh 000CHOBAHHBIE BHIBOJIBI;

- BJIaZICET MUHCTPYMEHTAPUEM 10 JUCLIUIUIMHE, YMEHUE €T0 UCIIOJIb30BATh B
MIOCTAHOBKE U PELICHUH HAy4YHbIX U TPO(EeCCHOHATBHBIX 3a7a4

HaBBIKU:

- caMoCTosTeNbHAs pab0oTa Ha MPAKTUYECKUX 3aHATHUSAX, YUaCTUE B IPYIIIOBBIX
00CYX/IeHUSIX, BBICOKUI YPOBEHb KYJIbTYphl UCIIOJIHEHUS 3a/1aHUI;

- CpelHU ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B paboueil mporpamme
KOMIIETEHIIU;

- 0e3 3aTpyJHEHHI BHIOMpPAET CTAHJAPTHYIO METOIUKY BBIITOJIHEHU S 3a/1aHU;
- 000CHOBBIBAET XO/1 pEIICHNUs 33134 0e3 3aTpyIHEeHHUH




Ornenka 3HaHUA:

«YHAOBJICTBOPUTCIIBHO» - I[OCTaTO‘IHI:II\/'I MUHUMAaJIbHBIN OG'LGM 3HAHUH 110 JUCHUITIIIMHE,

(3a4TeHO) - YCBOEHHE OCHOBHOM JIUTEPATYPHI, PEKOMEHIOBAaHHOH paboyeil mMporpaMMoit;

- UCIIOJIB30BaHUC Hay‘lHOﬁ TCPMHUHOJIOTUH, CTUIIUCTUYCCKOC U JIOTUYCCKOC
U3JI0’)KEHUE OTBETA Ha BOIIPOCHI, YMEHHE JIENIaTh BBHIBOIbI 0€3 CYIIECTBEHHBIX

9111 ()

YMEHHUS:

- YMCCT OPUCHTUPOBATHECA B OCHOBHBIX TCOPUAX, KOHICTIIUAX U HAITPABJIICHUAX 1O
JUCIUILIMHE U J1aBaTh UM OLICHKY;

- BIIaJICET UHCTPYMEHTapueM y4eOHON AUCIUILIIMHBI, YMEHUE €0 UCII0JIb30BAaTh B
PCHICHUN TUIIOBBIX 3a1a4;

- yMeeT 101 PyKOBOACTBOM IpernojaBaTesis pelaTh CTaHJapTHhIE 3a/1a41
HAaBBbIKH:

- paboTa 1noj pyKoBOJCTBOM IPENOaBaTENsd Ha TPAKTHUECKUX 3aHATUSX,
I[OHYCTHMBIﬁ YPOBCHB KYJIbTYPbI UCITIOJTHCHU A SaﬂaHHﬁ;

- IOCTaTOYHBIM MUHUMAJIbHBIA YPOBEHb CHOPMUPOBAHHOCTH 3aBIICHHBIX B
paboueit mporpaMme KOMIIETEHIINI;

- HCTIBITHIBAET 3aTPYAHECHUS ITPH 0OOCHOBAHUH aJITOPUTMA BHITIOJTHEHUS 3a1aHUN

Onenka 3HaHMSL:

«HEYJIOBJIETBOPUTEIbHO» |- (pparMeHTapHbIC 3HAHUS 110 AUCLHUILIMHE,

(He 3auTeHO) - OTKa3 OT OTBeTa (BHIIIOJHEHUS MMCbMEHHON paboThI);

- 3HaHUE OT/IEIbHBIX UICTOUHUKOB, PEKOMEHI0BaHHbBIX paboueil mporpaMmoi 1no
JCLIUTUIAHE;

YMEHUS:

- HE YMEEeT UCTIOJIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

- HaJn4ue rpyObIX OmuOoK

HaBBIKH:

- HU3KUH YPOBEHb KYJIbTYpPbl UCIIOJHEHUS 3aaHUM;

- HU3KUH YpOBEHb C(hOPMUPOBAHHOCTH 3asIBJICHHBIX B paboueil mporpamme
KOMIICTEHIUIA;

- OTCYTCTBHUE HAaBBIKOB CAMOCTOSTEIBHOMN paboTHI;

- HE MO>KET 0O0OCHOBATh AJITOPUTM BBINIOJHEHMS 3aJJaHUN

7.4. TeopeTndeckue BONPOCHI U MNPAKTUYECKHE 3aJaHUS A IPOBEACHUS IPOMEXKYTOUHOM aTTECTallUH
oOyuaronuxcsi, He0OX0AUMbIE JJIsi OLEHKU 3HaHWW, YMEHMH M HaBBIKOB M (WMJIM) OMbITa NpOodecCHOHATbHON
NEeSITeIbHOCTH, XapaKTepU3YOLMX dTanbl  (HOPMUPOBAHMS KOMIETEHLMH B  IpOLEcce OCBOCHHS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. Teopernyeckue BONPOCHI JIs1 IPOBEACHUSI IPOMEXYTOUHOM aTTeCcTalluy 00y4aromuxcs

Teopernueckue BOIPOCH! AJIs MPOBEACHHSI TPOMEKYTOUHOM aTTeCTallMU 00yYarOIIUXCsl

Ok3ameH B 1-oM cemecTpe (YCTHO)

1. Bunpl ypaBHEHHH MIPSIMOM Ha TNIOCKOCTH.

2. BeiBog ypaBHEHM 3jumMIica, TMNepOobl, napadosbl; UX KAHOHUYECKHE YPABHEHMSI M UYHCIOBbBIE
XapaKTEPUCTHUKHU.

3. BekTopsl. [Ipoekiust BEeKTOpa Ha OCh U €€ CBOMCTBA.
. CkansipHO€ 1 BEKTOPHOE MPOU3BEICHMS, UX CBOWCTBA, BHIBOJ (POPMYII JUIsi X BBIYMCICHHUS.
. BBIBOZT ypaBHEHMS TUIOCKOCTH.
. PaznuuHble BUIBI 3aaHUS TIPSIMOM B IIPOCTPAHCTBE. Y TOJ MEKY IPSIMOU U INIOCKOCTBIO.
. Marpuiisl 1 onepanuy HaJl HUMH, KX CBOMCTBA.
. Onpenenurenyu U UX CBOWCTBA.

9. Teopema aHHYIMPOBAHUS.

10. TTonsiTue oOpatHoit MaTpullel. TeopeMa 0 HEOOXOAMMOM U JOCTATOYHOM YCJIOBUH CYIIECTBOBAHMS
00paTHON MaTpUIIBL.

11. Cucrema TMHEWHBIX ypaBHEHM, €€ MaTpUYHas 3alUCh. PereHne IMHeHHO# cucTeMbl B MAaTPUYHOM
BHze, MeTonoM Kpamepa u metonom ["aycca.
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12. Onpenenenue GyHKINUM; IBHAS, HESBHAS, TapaMeTpUIECKasi, CII0KHAsI, 00paTHasi, YETHaAsL, HEUETHAS,
nepuoanueckas GpyHkuu. ['paduku OCHOBHBIX AlIeMEHTAPHBIX (YHKIIAN.

13. ®yHkuus, orpaHMYeHHas B O0JACTH; -OKPECTHOCTh TOYKM , -OKPECTHOCTh OECKOHEYHO
ynanéHHOM TOUKH; PYHKIHS -Majoe.

14. Onpenenenust 6.M. u 0.6 GyHKIMIA B TOUKE U TIpU

15. b.m. ¢hyHKIMM B TOYKE M WX CBOMCTBA: cymMma 0.M (pyHKIUH u mpousBeieHue 0.M. QyHKIMM Ha
OrpaHUYEHHYIO.

16. JIBa onpenenenus npeaena pyHKIUU B TOUKe. TeopeMbl 0 mpesenax CyMMbI U TPOU3BeIeHUs (WU
94acTHOTO) (PYHKIHUH.

17. Teopema o 3akaToil GyHKIIUH.

18. HempepsiBHOCTh (GyHKIMHM B TOuke M B obmactu. OmpeneneHue HENPEPHIBHOCTH uepe3 IMpH-
pamenus. Teopemsl Beliepiitpacca u bonbiano-Korm.

19. Cpaaenne 0.M. (QyHKUIMHA. DKBHUBAICHTHbIE O0.M. U WX CBOHCTBAa. OCHOBHBIC COOTHOIICHUS
SKBHUBAJIEHTHOCTH.

20. Onpenenenue quddepenuupyemoint pynkuuu u guddepennuana.

21. OnpeneneHue MpoU3BOAHON U €€ TEOMETPUUYECKUM M (PU3UYECKUI CMBICI. Y paBHEHHS Ka- CaTeIIbHOU
Y HOPMAJIX K IUIOCKOW KPUBOMU.

22. IlpaBuna nuddepennupoBanus pyHkuii. Tabnuiia mpou3BOIHBIX.

23. CranMoHapHbIE TOYKH ¥ TOUYKH 3KcTpeMyma. OnpeaesieHus BO3pacTaOIeH 1 yObIBaroImIeH () yHKITHIA.

24. Teopema depma, Posisa, Komm, Jlarpanxka.

25. Teopema 0 HEOOXOIMMBIX W JIOCTATOYHBIX YCJIOBUSX MOHOTOHHOCTH (yHKIuH. JlocraTouHble
yCIIOBUS DKCTPEMyMa.

26. IlpaBuno Jlonurans.

27. OmnpeneneHus BBITYKIOCTH, BOTHYTOCTH, TOYeK meperuda. JlocrarouHble yCiIOBHSI BBITYKJIOCTH
byHKIHN.

28. AcuMITOTHI (BEpTUKAJIbHBIC U HAKJIOHHBIE).

30. YacTHOe mpupaiieHue, YacTHas MPOW3BOAHAs, YacTHRIA quddepenunan. [lomHoe mpupameHue,
OTHBIN U PepeHmal.

31. IIpou3BoHbIE BBICHIMX MOPSIKOB. TeopemMa 0 paBEeHCTBE CMEIIAHHBIX MPOU3BOIHBIX.

32. Ocobast 1 0OOBIKHOBEHHAsl TOUKH MOBepXHOCTU. KacaTenbHas MiIockocTh K HIOBEPXHOCTH. Teopema o
KacaTelbHON IUIOCKOCTH. Y PaBHEHMSI KacaTeIbHOU MJIOCKOCTH U HOPMAJIU K TIOBEPXHOCTH.

33. I'pagueHT U ero CBOICTBA.

TeopeTtnueckre BONPOCH I TPOBEIEHUS IPOMEKYTOUYHON aTTECTalluU 00yJaroInuXCsl

DK3aMeH BO 2-0M ceMecTpe (YCTHO)

1. TlepBooOpa3nas. Heonpenenéuusiii unterpan. Teopema o mepBooOpa3Hoii. JIuHelHbIe CBOMCTBA
HeompeaenéHHOro uHTerpana. Tabmuna mnpocTedmux uHTerpaioB. VHTerpupoBaHue NyTEM 3aMEHbI
MIEPEMEHHOM U 110 YacTsAM B HEOIpeIeIEHHOM UHTErpale.

. Onpenenenue onpenenéHHOro HHTETpala U ero reoOMeTPUUECKUI CMBICIT.

. CBoiicTBa onpeaenéHHOro NHTErpaa.

. Teopema o cpeHeM 3HAUYEHUH.

. Onpenenenne GyHKIMU BepxHero npexaena. Teopema bappoy.

. Teopema Hprotona-JleitOnumna.

. 3aMeHa NepeMEeHHOM 1 HHTErPUPOBAHKE 10 YACTSIM B OIpe/IeIEHHOM UHTErpale.

. HecobcTBeHHbIE MHTErpalibl (C OECKOHEUHBIMHU IMIpEesIaMi U OT HEOTPAaHHUUEHHBIX (DYHKIIHA).

. [Ipunosxenus onpeaenéHHOro HHTErpaia: IIoIIaab MIOCKON GUrypsl, 00bEM Tena BpallleHus, AJIMHA
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TyTH.

10. Ompenenenne aupdepeHnaIbHOTO ypaBHeHus (1.y.) N-ro mopsaka (1-ro mopsiaka). Teopema o
CYIIECTBOBAHUH U €AMHCTBEHHOCTH PEIIeHus 1.y. (B 001eM BUae U st 1-ro mopsiaka).

11. Bunp! pemenus 1.y. (oO1ee, 9acTHOE, 0c000€) — ONPEICIICHHS.

12. TeomeTpudeckast UHTepIpeTanus a.y. 1-ro mopsaka. U30KINUHBL.

13. Bunp! a.y. 1-ro mopsika (pemieHue 3auay).

14. JI.y. BBICIIUX MOPSIAKOB, JOMYCKAIOUINX MMOHIKEHUE TIOPSAKA.

15. KoMmmekcHBIe YHCiIa ¥ IEUCTBUS HAJT HUMH.

16. CoiicTBa penieHnid TMHEHHBIX OAHOPOIHBIX [1.Y.



17. JInneiino — He3aBUCUMBIE pelieHus A.y. Onpenenurens BpoHckoro u ero cBoiicTaa.
18. TeopeMa o CTpyKType OOIIETO penieHrs TUHEHHOTO OJTHOPOIHOTO 11.Y.

19. Teopema o CTpyKType OOIIETo penieHns TMHEHHOT0 HEOAHOPOIHOTO 11.Y.

20. MeTon Bapraii NpoOW3BOJIbHBIX TOCTOSHHBIX.

7.4.2. [IpakTrueckue 3aaHus sl IPOBEICHUS MPOMEKYTOYHON aTTECTAIMA 00YyUYaIOIIUXCS
[TpakTrueckue 3a1aHus A1 IPOBEACHUS IPOMEKYTOUHOM aTTectanuu oOyuarouuxcs (1-i cemectp)
1. Beruucnenue npor3BOHON WM YaCTHOW MTPOU3BOAHOM (PYHKITHH.
2. HaxoxneHue ypaBHEHHMI KacaTeIbHON M HOpMAU K TpaduKy GyHKINH.
3. Tloctpoenue rpaduka GyHKIIHH.
[TpakTuyeckue 3aganus s MPOBEICHHUS TPOMEKYTOUHOM aTTECTAIMK 00yYarOIIUXCS
(2-1i cemecTp)
1. Beraucnenue miomaan miockoi (GUrypsl win 00bEMa Tena BpalieHusl.
2. Pemenue nuddepeHIManbsHOTO ypaBHEHHUS.

7.4.3. IlpumMepHbIe TEMBI KypcoBOM paboThl (IIpoekTa) (MIPU HATUYHUH)
He npenycMoTpeHo y4eOHbBIM IJIAHOM.

7.5. Mertoanueckue Matepuaibl, ONpeesonne MPoLe yphl OLIEHUBAaHUS 3HAHUM, YMEHUMN, HaBbIKOB U (WJIH)
OIIbITa NPO(PECCUOHATBHOMN IEATENBHOCTH, XapaKTepU3YIOLUe 3Tarbl POPMUPOBAHUS KOMIIETCHLIUI

[Ipouenypa mnpoBeneHUsT NPOMEXKYTOYHOM aTTECTallUM U TEKYLIEro KOHTPOJS YCIEBAaEMOCTU
periaMeHTHPYeTCs JIOKaJIbHBIM HOPMATUBHBIM aKTOM, ONPEIESIONIMM HOPSA0K OCYLIECTBICHHS TEKYLIETo
KOHTPOJISI YCIIEBAEMOCTHU U MPOMEKYTOYHON aTTeCTallui O0y4YarOLUXCsl.

[Tponienypa oueHuBaHus (HOPMUPOBAHMS KOMIIETEHIMH INpU IPOBEACHUU TEKYLIEro KOHTPOJISA
IpuUBE/eHa B 11.7.2.

TunoBsle KOHTPOJIbHBIE 3aJaHUS WM UHBIE MAaTEPUaIbl TEKYILEr0 KOHTPOJIS IPUBEJCHBI B 11.7.3.

[TpomMexyTouHas aTTecTalus 1o JMCUUIUIMHE TPOBOAUTCA B (hopMe sk3ameHa B 1, 2 u 4-M cemecTpax.

B kaxaplii sK3aMEHAllMOHHBIM OWJIET BKJIIOYEHBI JBa 3K3aMEHALMOHHBIX BONPOCAa M MPAKTUYECKOE
3aJlaHue, COOTBETCTBYIOLME COJIEPKaHUI0 (POPMHUPYEMBIX KOMIETEHIMHA. DK3aMEHbl MPOBOJAATCS B YCTHOM
¢dbopme. J171s1 TOATOTOBKY MO SK3aMEHALIMOHHOMY OuieTy otBoauTcs 60 MUHYT.

3auéT ¢ OLIEHKOM B 3-M ceMecTpe MPOXOAUT B BUJIE NMUCHMEHHOTO NMPAKTUYECKOrO 3a/aHUs U YCTHOU
Oecenpl.

7.6. KpI/ITepI/II/I OLICHHUBAaHUA C(i)OpMPIpOBaHHOCTI/I KOMIIETCHITUH ITpu MMPOBEACHNUN HpOMe)KyTO"IHOI\/'I aTTeCTallnun

YpoBeHb OCBOCHHS M OIICHKA

Kprepun OrueHka OneHka
«HEYJIOBJICTBOPUTEIb | «yAOBIECTBOPUTENBH | OLEHKa «XOpOoLIOo)» O1leHKa «OTIIMYHO
OLICHUBAHUA
HO» o»
«HE 3a4TEHO» «3aYTEHO»




YpoBeHb 0CBOEHHUS
KOMIIETCHIIUHT
«HENOCTATOYHBII.
KomMnerenuuu ne
c(hOpMHUPOBAHBI.
3HaHMsI OTCYTCTBYIOT,
YMEHHUSI U HaBbIKU HE

YpoBeHb OCBOEHUS
KOMIIETCHITNH
«IOPOTOBBIIN».
Komnerenmumn

c(hopMUpPOBaHBI.
CdhopmupoBaHsl
0a30BbI€ CTPYKTYPHI

YpoBeHb OCBOEHUS
KOMITETEHITHH
«IPOJIBUHYTBIN.
Komnerenmun
c(hOpMHUPOBAHBI.
3HaHus OOIUPHEIE,
CUCTEMHBbIE. Y MEHUs

YpoBeHb OCBOEHUS
KOMIICTCHIIMHI
«BBICOKH.
KoMnerenmun
c(hopMUPOBAHBHI.
3HaHus
apryMEHTHPOBAHHBIC,

chOopMHUPOBAHBI 3HAaHUW. Y MeHUd HOCST BCECTOPOHHHE. Y MEHHUS
dbparMeHTapHbI U PENpPONYKTUBHBIA |yCHENIHO MPUMEHSFOTCS
HOCST XapakTep, K PEUICHUIO KaK
PENPOYKTUBHBIN MIPUMEHSIOTCS K TUIOBBIX, TaK U
Xapaxrep. PELIEHUIO TUITOBBIX HECTaHJapPTHBIX
JeMoHcTpUpyeTcs 3aJlaHUU. TBOPUYECKHUX 3aIaHUMU.
HU3KWH YPOBEHb JeMmoHcTpupyeTcs JlemoHCTpUpYyeTCs
CaMOCTOATEIIBHOCTU JIOCTAaTOYHBIN BBICOKUI YPOBEHb
MIPAKTUYECKOTO YPOBEHb CaMOCTOATEJIbHOCTH,
HaBbIKA. CaMOCTOSITEJIbHOCTH | BBICOKAsI aJallTUBHOCTD
YCTOMUYHBOIO MIPaKTUYECKOr0 HAaBbIKA
IPAKTUYECKOIO
HaBbIKA.
OO6yuarommuiics OO6yuarommiics Obyuarommiics Obyuarommuiics
JEMOHCTPHUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET: JEMOHCTPUPYET:
-CYILLIECTBEHHbIE -3HaHUS -3HaHUE U -r1y0oKkue,
po0Oesibl B 3HAHUSX TEOPETUYECKOIO [IOHMMAaHUE BCECTOPOHHUE U
yueOHOro MaTepuana; Marepuana; OCHOBHBIX BOIIPOCOB | apryMEHTUPOBAaHHBIE
-JI0IyCKAIOTCSI -HETIOJIHBIE OTBETHl | KOHTPOJIMPYEMOIO | 3HAHUS IPOrPAMMHOTO
MIPUHLUIIAATIbHBIE Ha OCHOBHBIE o0Bema Marepuana;
OIMOKH IIPY OTBETE | BOMPOCHI, OLIMOKU B IIPOrPaMMHOTO -[10JTHO€ TIOHUMaHue
Ha OCHOBHBIE BOIIPOCHI OTBETE, MaTepuana; CYILIHOCTHU U
ouiera, OTCYTCTBYET HEJ0CTaTOYHOE - 3HAHUS B3alMOCBS3U
3HAHHE U TIOHUMaHUE IIOHUMaHHe TEOPETUYECKOTO paccMaTpUBaEMBIX
OCHOBHBIX IOHATUN U CYILIIHOCTHU MaTepuaia MIPOLIECCOB U SBJICHUH,
KaTeropuii; M3JIaraeMbIX -CII0COOHOCTH TOYHOE 3HAHUE
-HETIOHUMaHHe BOIIPOCOB; yCTaHaBIMBAaTh U | OCHOBHBIX IOHSTHUM, B
CYILIIHOCTHU -HEYBEPECHHBIE U OOBSICHATB CBSI3b | PaMKax 00CYKJaeMbIX
3HaHHA JIOTIOJIHUTEIPHBIX | HETOYHBIE OTBETHI HA | MPAKTUKH U TEOPHH, 3a/1aHU;
BOIIPOCOB B paMKax | JIONOJHUTEIIbHBIE BBISBIIATH -CIIOCOOHOCTD
3a/laHuil ousera. BOIIPOCHI. MIPOTUBOpPEYHS, yCTaHaBIMBATh U
poOJIeMBI U OOBSICHSITH CBSI3b
TEHJACHIIUU MPAKTUKU U TEOPHUH,
pa3BUTHS; -JIOTUYECKHU
-TpaBUJIbHBIE U oclieZIoBaTeIbHbIE,
KOHKpPETHbIE, 0e3 COJIEPKATEIILHBIE,
rpyObIX OIHOOK, KOHKPETHBIE U
OTBETHI HA MCUEPIIBIBAIOIINE
MIOCTaBJIEHHBIE OTBETHI Ha BCE 3aJlaHUs
BOIIPOCHI. ouera, a TakKe

JOIIOJIHUTCIIBHBIC
BOIIPOCHI DK3aMCHATOpa.




[Tpu BEIMOTHEHUA OO6yuarommiics OOGyuarommiics OO6yuarommiics
MPaKTUYECKOTO BBITTOJTHUII BBITTOJTHUII MPABUIILHO BBITIOJIHUI
3aJaHus OuneTa MIPaKTUYECKOE MIPaKTUYECKOE MIPAKTUYECKOE 3a/1aHHE
oOyuaromuiics 3ajaHue ounera ¢ 3ajaHue oumnera ¢ ounera. [Tokazan

MIPOJIEMOHCTPUPOBAJ | CYLIECTBEHHBIMU HEOOJIBIINMHU OTJINYHBIE YMEHHUS B
HEJIOCTaTOYHBII HETOYHOCTSAMH. HETOYHOCTSAMH. paMKax OCBOEHHOTO
YPOBEHb YMEHHU. Honyckatorcs [Tokazan xopomre | ydyeOHOro maTepuaia.
[IpaxkTrueckue OLIMOKH B yMeHus B paMkax |Pemraer npeioxeHHbIe
3a/laHUs HE COJIepXKaHUU OTBETA OCBOEHHOT'O MIPAaKTUYECKUE 3aJaHUs
BBITIOJTHCHBI U PEIICHUH y4eOHOT0 0e3 ommboK
YMCHHA OOyuaromuiicst He MPAKTUYECKUX Marepuana. OTtBeTui Ha Bce
OTBEYaeT Ha BOIPOCHI 3a/1aHHM. [Ipennoxennbie JOTIOJIHUTEIIbHBIE
owera npu [Ipu orBeTax Ha MPaKTUYECKHE BOIIPOCHI.
JIOTIOJIHUTEIIbHBIX JOTIOJIHUTEIbHBIE | 3aJaHus PELICHBI C
HABOJSIIIUX BOIPOCAaX BOIPOCHI OBLIO HEOOIBIINMH
MIPEnoaBaTeis. JOIYLIEHO MHOT'O HETOYHOCTSIMH.
HETOYHOCTEH. OTtBetun Ha
OOJIBIIUHCTBO
JOTIOJTHUTEIBHBIX
BOIIPOCOB.
He moxer BpIOpath HcnerTeiBaeT bes 3arpynHeHnit [Ipumensier
METOAUKY 3aTpyAHCHUS 110 BBIOMpAET TEOPETHYECKUE 3HAHUS
BBITIOJTHEHUS 33/IaHUM. | BBIOOPY METOIUKHU CTaHJAPTHYIO JUISL BBIOOpa METOAMKHU
Jomyckaet rpyobie BBITIOJIHCHHS METOJUKY BBITIOJIHCHHUS 3aJJaHUH.
OLIMOKYU TpU 3a/1aHUM. BBITIOJIHEHUS He nomyckaet ommu6ox
BBITIOJTHCHUH 33/1aHuH, | Jlomyckaer omuOKu 3aJaHuN. MIPY BBITIOJIHEHUN
HapylIaloIIKe JOTHKY | TpH BbIoNHEeHUU | Jlomyckaer omuOKu 3a/1aHUi.
pelieHus 3aay. 3a/IaHH, HAPYIICHUsI| TIPU BHITTOJIHEHUH CamocTosiTenbHO
Jlenaer HEKOPPEKTHBIE| JIOTUKU PELIECHUS 3a/laHui, He aHAJIU3UPYET
BBIBOJIBI. 3a/1ad4. HapyIIarIme pe3yabTaThI
BIIQJICHUE He moxeT 060cHOBaTh HcnbiTeiBaeT JIOTUKY PEIICHUS] | BBINOJHEHUS 3aaHHil.
HaBbIKAMU AITOPUTM 3aTPYAHECHHUS C 3a/1a4 I'pamoTHO
BBITIOJTHEHUS 3a/1aHui. | (hopmynupoBanueM | JlemaeT KOppekTHbIe | OOOCHOBBIBAET X0/
KOPPEKTHBIX BBIBOJIBI 110 perieHus 3aiay.
BBIBOJIOB. pe3ynbTaTam
HcneiTeiBaeT peLLIEHUs 3a1a4uu.
3arpynHeHus mpu | OGOCHOBBIBAET X011
000CHOBaHUHU pereHus 3auay 6e3
anropuTMa 3aTpyAHEHUH.
BBITIOJIHCHHS
3aJ[aHUM.

OrneHka Mo JUCHUIUIMHE 3aBUCHT OT YPOBHS C(OPMUPOBAHHOCTH KOMIIETEHIUH, 3aKPETICHHBIX 32
JUCITUTUTMHOM, W TIPEJICTaBIIIeT OO0 cpeHee apu(MeTHIeCKOe OT BBICTABJICHHBIX OIEHOK IO OTICIIBHBIM
pe3ynbTaTaM o0y4eHus (3HAHUsI, YMEHHUSI, BIAJICHUE HABBIKAMHU).

OrieHKa «OTINIHOY/ «3aUTEHOY BBICTABJISACTCS, €CIIH CpeIHEe apu(PMETHISCKOS HAXOAUTCS B HHTEPBAJIC
ot 4,5 o 5,0.

OreHKa «XOPOII0Y/«3a4TEHOY» BBICTABIISAETCS, €CITU CpeiHee apu(METHICCKOE HAXOTUTCS B HHTEPBAIIC
ot 3,5 1o 4,4.

OreHKa «yJIOBICTBOPUTEIEHOY/ «3aUTCHOY» BBICTABIIICTCS, €CIIM CpellHee apu(hMETHICCKOS HAXOIUTCS
B MHTEpBaje ot 2,5 1o 3.,4.

OrneHKa «HEYIOBICTBOPUTEIIBHO»/ «HE 3a4TCHO» BBICTABIISETCS, €CIU CpeaHee apu(pMEeTHUECKOe
HaxonauTcs B uHTepBaie ot 0 1o 2,4.



8. YueOHO-MeTOAMYECKOE H MATEPHATBLHO-TEXHUYECKOE 0O0ecneuyeHue JTUCIUIIMHBI (MOLyJIs1)
8.1. [lepeueHh OCHOBHOM U IOMOJIHUTEILHOMN JIUTEPATYPHI, HEOOXOIUMOM /711 OCBOSHUS AUCITUTUTHHBI (MOTYJIS)

. KonunuectBo
Ne ABTOp, Ha3BaHUE, MECTO U3JaHMs, U3/1aTEIbCTBO, IO/ U3/1aHUs yUeOHO! U
n/m €OHO-METONYECKOH JIUTEepaTyphl PKCMILIADOB/SIICKTD
Y1 patTyp OoHHBII agpec DbBC
OcHoBHas JuTEparypa
1 [Muckynos H. C., IuddepennmanbHoe U UHTETpaTbHOE UCUUCIICHUS: B 2-X T., 3bC
M.: Unrerpan-Ilpecc, 2010
2 [TuckynoB H. C., JuddepennumanibHoe U UHTErpajibHOE HCUUCICHHS, M.: 9bC
Huarerpan-Ilpecc, 2006
. . https://e.lanbook.com
3 |Haraucon . I1., Kpatkuii kypc BeICIIei MaremMaTuky, , 2009 Ibook/283
4 |Harancon U. I1., KpaTkuii kypc Beiciieit matematuku, CI16.: Jlanb, 2009 9bC
5 [Munagyes B. C., TuxonoB A. H., Kypc Bbicmield marematuku, M.: [Ipocmnekr, ObC
2002
6 I'mypman B. E., Teopust BeposTHOCTEH M MaTeMaTH4yecKas CTaTUCTUKA, M.: 9bC
Bricii. o6paszoBanue, 2006
v I'mypman B. E., PyKoBOACTBO K pELIECHHUIO 3a/1a4 110 TEOPUU BEPOSTHOCTEN U 9bC
MaTeMaTuyeckoil craructuke, M.: Boicii. oO6pa3oBanue, 2007
8 [Harancon W. I1., Kparkuii kypc Beiciieit maremaruku, CI16.: Jlans, 2007 9BC
9 [MTuckynoB H. C., JuddepennumanbHoe u uHTErpanbHoe ucuucieHus. s 9bC
BTY30B, M.: Hayka, 1985
10 Harancon U. I1., Kpatkuii kypc Bbicmiei marematuku, ExatepunOypr: ATII, 9bC
2012
11 |Harancon U. I1., KpaTkuii kypc Bbicuieit matemaruku, CI16.: Jlanb, 2005 9BC
12 |Harancon U. I1., KpaTkwuii kypc Beicuieit matemaruku, CI10.: Jlans, 2007 9BC
JlonoJIHUTeIbHAS TUTepaTypa
1 [IIpuBanos U. U., Ananutuueckas reometpus, CII0.: Jlanp, 2008 9BC
2 |Kypomr A. T'., Kypc Boicteii anre6psr, CII6.: Jlans, 2011 9BC
3 |lIpuBanos U. U., Ananutnueckas reomerpusi, CI16.: Jlanb, 2010 9bC
1 |Mopozosa JI. E., [Tomsikoa O. P., JIuneitnas anre6pa. Yacts 2, , 2014 9BC
5 bamanuna JI. A., Ytuna H. B., fxymmna I. B., Psgsi: uyucnossie, 9bC
dbyHKIMOHATBHBIE B psijbl Dypbe, Cankr-IlerepOypr, 2020
bamanuna JI. A., Csanumse H. B., TpeckynoB A. JI., fIxkymuna I'. B, 9BC
3 |JlomonHUTENBHBIE ~ TWIABBI  MATEMAaTHYeCKOTO  aHanmm3a. Y PaBHEHUS
MaTemaruueckoit ¢pusuku, CII6., 2017
4 |Kne6anos JI. b., CmupnoBa B. b., Teopus BepositHocTeit, JI., 1989 9bC
5 CmuproBa B. b., Mopozosa JI. E., Yruna H. B., CokpamenHsiii Kypc IbC
MaTeMaTHKH Juist 6akanaBpoB. B 3 wactax. Y. 1. Anrebpa u reomerpus, , 2019
Kapamsn A. A., [Ipokodrera C. U., AHanuTHdeckas reoMeTpus Ha TIIOCKOCTH, 9bC
6 |Cankr-TlerepOypr: Cankr-IleTepOyprckuii ToCcyIapCTBEHHBIH apXHUTEKTYPHO-
crpoutenbHbli YHUBepcuTeT, ObC ACB, 2012
Mopo3sosa JI. E., CM\I’/IpHOBa B. b, BeKToPHaH anreOpa, CaHKT-HeTep6ypI;: http:/Avww.iprbooksh
7 |Cankr-TleTepOyprckuii  TOCYIapCTBEHHBIH  apXHTEKTYPHO-CTPOUTEIbHBIM 0p.1u/26870.html
yausepceuret, DbC ACB, 2014 ' '




Cwmupnosa B. b., ®egoposa M. 0., Moposzosa JI. E., Epmios E. K., [Tpou3Bonas
g |1 mubdepeniman Gyaxuuu ogHoi nepemennoi, Cankr- IlerepOypr: Cankr-| http://www.iprbooksh

[erepOyprekwuii rOCyAapCTBEHHBIH apXHUTEKTYpHO- cTpouTensHEI|  0P.ru/63639.html
yvausepcuret, ObC ACB, 2016

9 Mopo3zosa JI. E., CmupnoBa B. b., Ytuna H. B., Ilpsmas u miockocts B 9bC
npoctpanctse, CII16., 2017
Mopozosa JI. E., CmupnoBa B. b., Onpenenéunsiii wunrerpai, CaHKT- 9bC

10 [ITerep6ypr:  Cankr-IleTepOyprckuii  rocymapcTBEHHBIH  apXHUTEKTYPHO-
crpoutenbHbi YHUBepcuTeT, ObC ACB, 2011

Kpaconenxo I'. B., CBanunze H. B., fIkynuna I'. B., Ananutnueckas reomeTpusi. 9bC
11 Bekropnas  amrebpa. Teopus mupenmenos, Cankt-lIlerepOypr: CaHkT-
[TerepOyprckuii roCy1apCTBEHHbBIN aApXUTEKTYPHO-CTPOUTETBHBIN
vausepcuret, ObC ACB, 2014
12 Kpaconenko I'. B., CBammmze H. B., Sxynuna I'. B., EpmoB E. K., OBC
OObIkHOBEHHBIE U depennnanbubie ypasaenus. Psapl, CI16., 2012
13 Kpaconenko I'. B., Canwmze H. B., fkynuna I'. B., Juddepennmansuoe u 9bC
WHTETPaAIbHOE UCYUCIICHUE B cilydae QyHKIUU oHOM nepemenno, CI16., 2012
14 Kpaconenko I'. B., Canumze H. B., fxynuna I'. B., DnemeHTbl nuHelHON 9bC
anreopsl, CI16., 2012
MopozoBa JI. E., CmupnoBa B. b., Tpeckyno A. JI., ®&mopoa M. 1O., 9bC
15 .
OnpeneneHabiid nHTErpan, CII16., 2011
16 |Cmupnosa B. b., Mopo3zosa JI. E., Heonpenenennstit unterpai, CII6., 2007 9bC
17 CmupaoBa B. b., Moposzosa JI. E., MUBoukuna H. M., HeonpeneneHHslit 9bC
uarerpai, CII16., 2010
18 CmupuaoBa B. b., Mopozosa JI. E., EpmoB E. K., OObikHOBEHHbIE 9bC
nuddepennmanpubie ypasaenus, CI16., 2010
Konoanosa JI. B., Iuddepennuanbupie ypaBHEHUS M WX MPUIOXKEHUS B 9bC
19
texauke, CI10., 2015
Cwmupnosa B. b., ®enoposa M. 1O., Mopo3zosa JI. E., Epmios E. K., I[Ipou3Boanas 9bC
20 o .
u nuddepennnan byHkmuu ogHoM nepemennoun, CI16., 2016
Cranumze H. B., Sxynuna I'. B., uddepenunanbHoe ucunucieHue B ciiydae 9bC
21
(GYHKIIMM HECKOJIbKUX nepeMeHHbIx, CI16., 2016
Kapakazpstn C. A., Ilak 3. E., ComnoBeeBa O. B., Jluddepenuuansuoe 9bC
22 . o
rcurcienne byHakuu ogHoi nepemennoi, CII16., 2015
Cwmupnosa B. b., ®egoposa M. 10., Mopo3zoga JI. E., [Ipenen u HenpepbIBHOCTH 9bC
23 . .
dbyHKIMK ogHOM epemenHou, CII6., 2011
24 [Mopozosa JI. E., Cmupnosa B. b., Bexropnas anre6pa, CII6., 2014 9bC
bammakosa U. b., Kopabnesa U. U., [Ipacuuxosa C. C., HeonpeneneHHbIN 9bC

25 |umrerpan. OmpeneneHusiii uHTerpas. OOBIKHOBEHHBIC MH((EpeHIATbHBIC
ypaBHeHus, CI16., 2013

OObyuaromuecs U3 yrciia UHBanuA0B 1 il ¢ OB3 o6ecrnieunBaroTcs meyaTHBIMU U (MITH ) 3JIEKTPOHHBIMU
00pa3oBaTeNbHBIMU peCcypcaMu B OpMax, afanTUPOBAHHBIX K OTPAHUYECHUSAM UX 3/J0POBBS.

8.2. Ilepedenp pecypcoB MH(OPMAIIMOHHO-TEIEKOMMYHHKAIIMOHHON ceTu «MHTepHeT», HEOOXOIUMBIX JUIs
OCBOEHUS AUCHUILITUHBI (MOTYJIs)

HaumenoBanue pecypca cetu «/HTEpHET» DJEeKTPOHHBIN aJipec pecypca
EnunbIil 27MeKTpOHHBIH pecypc ydeOHO-MeToAaudecKoi mumtepa-|http://www.spbgasu.ru/Universitet/Bibli
typsl CIIOIACY oteka/Informacionnye resursy/)
" . " https://moodle.spbgasu.ru/enrol/index.p
Kypc Moodle "Marematuka (00uuii Kypc) hp?id=1501

https://moodle.spbgasu.ru/enrol/index.p

Kypc Moodle "UnauBuayansHblie TOMANTHHE 33 aHHS hp?id=15




Kypc Moodle "BekrtopHast aiaredpa (371eKTpOHHBIN yIeOHHK)"

https://moodle.spbgasu.ru/enrol/index.p
hp?id=291

8.3. [lepeueHb coBpeMEHHBIX MPOPECCHOHATBHBIX 0a3 JaHHBIX U MH()OPMALMOHHBIX CIIPABOYHBIX CUCTEM

HaumenoBanue

DIIEKTPOHHBIN ajpec pecypca

Cucrema aucraniuonsoro ooyuenus CII6I'ACY Moodle https://moodle.spbgasu.ru/

OnexrpoHHas oubianoreka Mpouc 64

http://ntb.spbgasu.ru/irbisé4r_p

lus/
DJIeKTPOHHO-OMOIMOTEYHAs cCUCTeMa u3aareabcTa "Jlanp" https://e.lanbook.com/
DNEKTPOHHO-0MOIMoTeuHas cucteMa usnatenbersa "FTOPAUT" https://www.biblio-online.ru/
Hayunas 3JIEKTPOHHASI

Hayunas snexkrponnas 6uoimoreka eLIBRARY.RU

oubiuoreka eLIBRARY.RU

@DenepanbHblii  00pa3oBaTenbHbld TOpTan "EnuHOEe OKHO JocTyma K

00pa3zoBaTeNbHBIM pecypcaM”

http://window.edu.ru

Enquneiii  S70eKTpOHHBIA pecypc  y4eOHO-METOAMYECKOM JIUTepaTyphl

CIIoI'ACY

www.spbgasu.ru

8.4. IlepedueHp WHGPOPMALMOHHBIX TEXHOJOTHH, HCIOIB3YEMBIX IPH OCYHIECTBICHHH OOpa30BaTEIBHOTO
npolecca IO JUCLUIUIMHE, BKIIOYas IepevyeHb JIUIEH3MOHHOIO U CBOOOJHO paclpoCTpaHsIEeMOIo

IPOrpaMMHOTO 00€eCTICUeHUs

HanmenoBanue

Crioco0 pacrpocTpaHeHHs
(JTMIIEH3MOHHOE MJIM  CBOOOIHO
pacrnpocTpaHsieMoe)

Matlab Bepcust R2019a

MATLAB norosop NoJI31908369487
or 01.11.2019 ¢ OOO "CodTtnaiin

Microsoft Office 2016

IIpoekThl"
HoroBop Ne 132009689201 ot
18.12.2020r IIporpammubIe

npoaykThl Maiikpocodt, goroBop No
132009689201 ot 18.12.2020 ¢ AO
"CodtJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Microsoft Windows 10 Pro

Horosop Ne /132009689201 or
18.12.2020r IIporpammHbIe
npoaykTel MalikpocodT, goroop Ne
1132009689201 ot 18.12.2020 ¢ AO
"CodtJlaitn Tpeiin": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

8.5. MarepuaiibHO-TeXHIUUECKOe 00eCTICUeHNE TUCITUTLTNHBI
CaeneHust 00 OCHAIIEHHOCTH Y4EOHBIX ayIMTOPUN U TOMEIICHH ISl CAMOCTOSITEIbHON pabOThI

HaumenoBanue yueOHBIX ayJUTOPHI U TOMEIIEHUH
JUISL CAMOCTOSITETTbHON paboThI

OcHarieHHOCTh 000PYAOBAaHUEM U TEXHHYECKUMHU
CpeacTBaMu 00y4YeHuUs

07. Ilomerenust st CaMOCTOATEIBHONU PabOTHI

[TomerieHue 151 CAMOCTOSITETLHOM pabOThI (UNTAIBHBII
3an oubnuoteku, aya. 217): I1IK-23 mr., B T.4. 1 mr.- [IK
it gmn ¢ OB3  (cuctemHubiit  O70K, MOHHTOP,
KJIaBUaTypa, MBbIIb) C TMOAKIIOYCHHEM K CETH
«HTepHEeT» U Oo0ecrieueHneM JO0CTyIa B IEKTPOHHYIO
nHpopmanmoHHo-006pazoBaTenbHy0 cpeny CIIOGIACY.
ITO Microsoft Windows 10, Microsoft Office 2016




07. VYuebHble ayauTOpUU IPOBEICHUS
PaKTUYECKUX 3aHATHH, KypCOBOT'O
IPOCKTHPOBAHUS (BBIMOJIHEHUSI KYPCOBBIX PadoT),
IPYNIIOBBIX W HWHAWBUAYAJIBHBIX KOHCYJIbTALUH,
TEKYILEro KOHTPOJIS U IPOMEXYTOUHOM aTTecTalluu

JJIsA

KommiekT MYJIbTUMEAUNHOTO 000pyI0BaHUS
(mepcoHaNbHBINI KOMIIBIOTED, MYJIbTUMEIUNHBINA
IIPOEKTOp, IKpaH, ayAHO-CHUCTEMA), JIOCKA, KOMILUIEKT
yueOHoI MeOesH, TOIKIIOYeHHE K KOMITbIOTEPHOM ceTH
CIIGI'ACY, Bbixox B UnTepHeT

07. VYueOHBIE ayTUTOPUH
JICKIIMOHHBIX 3aHATUHN

JUISL  TIPOBEJICHHS

YyeOnas aynutopus IS NPOBEIACHUSA  3aHATUH
JCKIIMOHHOTO  THIA, KOMIUIEKT MYJIBTUMEIUHHOTO
00opyIoBaHUs (mepcoHaabHBII KOMITBIOTED,
MYJbTUMEAUMHBIA IPOEKTOP, IKpPaH, ayJu0-CUCTEMA),
JIOCKa,  JKpaH, KOMIUIGKT  y4eOHOW  MeOenw,
nojakioueHue k kommbioTepHoit cetu CIIGIACY,

BBIXOI B IHTEDHET

Jlia naBanuaos u aui ¢ OB3 obecrieunBaroTcs clieUabHbIE YCIOBUS JUIs TIOJTy4YeHUs] 00pa3oBaHMsI B
COOTBETCTBUH € TPEOOBAHUSAMH HOPMATHBHO-TIPABOBBIX JT0KYMEHTOB.
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