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1. Heau 1 3a1a4n 0CBOEHUS TUCHMUILIUHBI (MOTYJISA)
[lenbto OCBOEHHUS TUCHUIUIMHBI SIBJISIETCS OOEcreueHUe CTYICHTOB 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 OCHOBHBIMHM TOHSATHUSIMH U METOJJaMU COBPEMEHHOM MaTeMaTuKH,
HCO6XOI[I/IMBIMI/I AJI pCHICHU A TCOPCTUUCCKUX U NIPAKTUYCCKUX 3a/la4 MHKCHCPHOTO ACJia,
- IPUBUTH CTYICHTaM YMEHHE U3Y4aTh JUTEPATypy MO MaTEMaTHKE U €€ MPUI0KECHUSIM;
- Pa3BUTH JOTHUECKOE MBIIJICHHE Y CTYJCHTOB U MOBBICUTH UX OOLIEKYIbTYPHBIH 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 HAMMCHOBAHUC

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
UCHONIB3YS  TEOPHIO  H|MOJEIMPOBAHMS, pelieHus 3aJa4  WMHXKEHEPHOH  MpPaKTUKH,
MeTOAB! (hyHIAMEHTAIBHBIX |(DOPMYyTUPOBaHHE 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
METOIbl (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 depeHMaIbHbIM YPaBHEHUSAM 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 anmapara(lpou3BeIeHHs. 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 TCOpHUIO n

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 pa3JeNAIOMNIMH MEePEMEHHBIMH,

OJTHOPOJIHBIX ¥ TMHEWHBIX OJTHOPOIHBIX 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 3aJ1a4M
CTPOMUTEIHLHOU OTpacii,
HCIIOJIb3YA TCOPHUIO n

MeTOAbl (yHIAMEHTAJIbHBIX
HayK

OIIK-1.8 O6paboTka pacueTHbBIX
U SKCICPUMCHTAJIBHBIX HOAaHHBIX
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 TUMIOBBIX |3HAET

IPUKIIaHbIE 3ajauM(3agad TEOpUU ONTUMHU3ALUU B|ONpeAEICHUS JIOKQJIbHOTO JKCTpEMyMa

CTPOUTENBHOM oTpaciu,|npodeccuoHanbHOMI (GYHKIIMM OJHOM M HECKOJBKHX IMEePEMEHHBIX,

UCIIONIB3YSl ~ TEOPHIO U|1eATeIbHOCTH rJ100aJbHOT0 SKCTpeMyMa (YHKIIMH OAHOM U

MeTO/bl (yHIAMEHTAIbHBIX
HayK

HECKOJIbKUX  TEPEMEHHBIX B  3aMKHYTOM
obnacTH.
yMmeet
dbopmynupoBaTh 3aJ1a4u ONTUMHU3ALNT

OOIIEMHKEHEPHBIX U CHEIHAbHBIX JUCIUTIIHH
npodeccnoHaNbHON HANPaBIEHHOCTH.

BJIaJleeT HABbIKAMM

HaBbIKaMU (HAYaJIbHOTO YPOBHS) pEIICHUS
3a71a4 HaXO0XKJICHUS SKCTPEMAIIBHOTO 3HAYEHUS
(GYHKIIUM OJHOM M HECKONBKHUX IMEePEMEHHBIX,
pelmeHnss  3aga4y  METOJOM  MHOXKHUTEJEH
Jlarpanka  HaXOXIOEHHUS  DKCTPEMAJBHBIX
3Ha4YCHHUH () YHKIIMH HECKOJIbKHUX TIEPEMECHHBIX.




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

MaTEMaTHYECKON CTATHCTUKH H
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
Hannas nucuuiuiiHa (MoAyib) BkirodeHa B brok «ducummnunel, moxynu» b1.0.09 ocHoBHOIM

npodeccuoHanbHOM  00pa30BaTEeNbHON  MPOrpPaMMBbI

08.05.01 CtpouTenbCTBO YHUKAIBbHBIX 3[aHUN H

COOPY>KEHHI M OTHOCUTCS K 00s13aTeIbHOM YacTh yueOHOTO TIIaHa.
OOyvaromumMucs AODKHA OBITH B TOJNHOM MeEpe OCBOEHA IIKOJIbHAsl MporpaMMa IO Pa3IudHbIM

pasaciiaM MaTCMaTUuKU.

Ne Moee S Ko 1 HauMeHOBaHKE UHIUKATOpa
n/n AyIomHe et JIOCTHKEHHS KOMIIETEHIIUH
OIIK-3.2, OIIK-3.3, OIIK-3.5, OIIK -
1 |CpenctBa MeXaHHM3aIMU CTPOUTENLCTBA 3.6, OIK-9.1, OIK-9.2, OIIK-9.9,
VK-2.1, YK-2.2, VK-2.3, YK-2.4, VK-
2.5, YK-2.6
OIIK-1.2, OIIK-1.4, OIIK-1.5, OIIK -
1.6, OIIK-1.7, OIIK-1.10, OIIK-2.6,
2 |CtpouTenbHas MEXaHHUKA OIIK-3.1, OIIK-6.17, OIIK-6.18,
OIIK-6.19, OIIK-11.1, OIIK-11.6,
OIIK-11.7, OIIK-11.13, OIIK-11.14
3 [Mexannka roveTos OIIK-3.1, OIIK-5.7, OIIK-5.9, OIIK -
YA 5.10, OITK-6.20
4  [DnexTpOoTEXHMKA M IIEKTPOCHAGKEHHE OIIK-3.2, OTIK-3.6, OIIK-3.16, OTIK-
P P 6.2, OIIK-6.16, OITK-4.7
5 |Mertoasl pacyeTHOTO aHAIH3a ITIKC-1.4, [IKC-1.6




4. O0beM AUCHMIUIMHBI (MOIYJIS) B 3a4eTHBIX €IUHHIAX C YKA3aHHEM KOJHYeCTBa aKaJeMHYeCKHX
4acoB, BbIJ€JEHHbIX HA KOHTAKTHYI padoTy o0y4yamoumuxcsi ¢ nmpemnoaasarejeM (o BHIAaM Y4eOHbIX
3aHATHI) U HA CAMOCTOSATEJIbHYI0 padoTy 00yUyaromuxcst

Cemectp
M3 Hux yacsl Ha
Bun yuebHoii paboTbl E;:gg MIPAKTUYECKYIO 1 9 3 4
IOATOTOBKY

KoHTakTHas padora 286 102 72 48 64
Jlexuuonneie 3ausatus (JIek) 100 0 34 18 16 32
[Ipaxtrueckue 3amsaTus (11p) 186 0 68 54 32 32
Muast kouTakTHasi padoTa, B TOM YHCJIE: 4,8 1,75 1,75 0,65 0,65
KOHCYJIBTAIIHX TI0 KYpPCOBOU paboTe (TIPOeKTy), 18 0.5 0.5 0.4 0.4

KOHTpOJbHBIM paboTam (PI'P)

KOHTaKTHas paboTa Ha aTTecTaluIo (crava 3a4era,
3ayeTa ¢ OIICHKOM; 3allluTa KypPCOBOM pabOThI 1,8 0,5 0,5 0,4 0,4
(mpoexTa); cmaya KOHTpOIBHEIX padot (PI'P))

KOHTAaKTHas pa60Ta Ha aTTeCTalnuio B CCCCHIO

3 1,25 1,25 0,25 0,25
(KOHCYIBTAIUS TTepeT SK3aMEHOM U c/1ada
Yacpl HA KOHTPOJIb 105 34,75 34,75 8,75 26,75
CamocrositenbHas padora (CP) 250,4 41 35 86,2 88,2
O0masi Tpy10eMKOCTb IUCHMILINHBI (MOJYJISA)
qacel:| 648 180 144 144 180
3aYeTHbIE eTHHHUIBI: 18 5 4 4 5

5. Copep:kanve AUCHUIIMHBI (MOAYJsl), CTPYKTYPHPOBaHHOEe MO pa3zjeiaM (TeMaM) ¢ yKa3aHHeM
OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJeMU4YeCKHX YaCOB U BU/I0B YUeOHBIX 3aHATHI
5.1. TemaTu4eckuii MjaaH JUCHUILUIUHBI (MOIYIIS)

KonTakTHas padota (110 yueOHBIM
3aHATHAM), Yac. Kon
WHAWKATOP
= a
g | Jexuuu I13 JIP Bcero,
Ne Pa3[LeHBI JAUCHUITIINHBI s CP qac JOCTHXXCHHN
S ' 2
W3 HUX Ha M3 HUX Ha W3 HUX Ha
TpaKTH- MpaKkTH- MpaKTH- KOMIICTCHIT
Bcero | weckyro | Bcero | ueckyroo | Bcero | 4eckyro uu
oJro- moAro- IoJro-
TOBKY TOBKY TOBKY
1. 1 paznen. 1-i pazgen
AHanuThuyeckas reoMeTpus,
BEKTOpPHAsl U JIMHEWHas anredpa
11 AHanmuTHYecKass TeOMETpHsl Ha 1 14 8 29 OIIK-1.6,
" |mockocTH OIIK-1.7
BexTopnas anredpa u OITK-1.6
1.2. |ananutuueckas reomerpus B| 1 10 4 14 2
P OIIK-1.7
IPOCTPAHCTBE.
OIIK-1.6
1.3. |JIuneiinas anreOpa 1 12 5 17 o
P OTIK-1.7
2. |2 pa3gen. 2-1 pasnen Beenenue
B MaTeMaTUYECKUI aHAIN3 U
muddepeHIraIbHOe
ucuucieHue QyHKIuii o1HON U
HECKOJBKHUX MEPEMEHHBIX.




OIIK-1.6,

21, BBenenne B MaTeMaTHUECKHUU 10 8 4 22 OIIK-1.7,
aHaJIM3 U TEOPHUS MPEJEIIOB. OIIK-1.9,
OI1K-1.10
HuddepennnansHoe 8g§:1?’
2.2. [ucuucnenue GyHKIUNA OJHOU 14 16 14 44 OHK-1.9,
IIEPEMEHHOM. OITK-1 '16
Huddepenunansuoe )
2.3. (ucuucnenue GyHKIMI 10 8 6 24 %Il}llli-jig,
HECKOJIbKMX IEPEMEHHBIX '
3. |3 pa3znen. Nnas konTakTHas
pabora
OIIK-1.6,
OIlK-1.7,
3.1. |nas koHTakTHas paboTa 1 OI1K-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 paznen. 3-ii pa3gen
HuTerpaibHOe HCUUCIICHUE.
5.1. |HeonpeneneHHbIN HHTETPAI. 2 15 9 26 (O)I;Ii__]ig’
5.2. |OnpenenéHHbIi HHTETPAT 6 15 10 31 (Ojll__lllé-_]ig'
6. |6 paznen. 4-i pazaen
OOBIKHOBEHHBIE
b depeHIManbHbIe YpaBHEHUS
Juddepenunanbable ypaBHEHUS OIIK-1.6,
6.1. 1-ro mopsiaxa. 4 9 / 20 OIIK-1.7
Juddepenunanbable ypaBHEHUS OIIK-1.6,
6.2 N-ro nopsaxa. 6 15 9 30 OIlK-1.7
7. |7 paznen. Has KOHTaKTHas
paborta
OIlK-1.7,
7.1. |Mnas koHTakTHas paboTa 1 OI1K-1.8,
OIIK-1.10
8. |8 paznen. Konrpoin
OIlK-1.7,
8.1. [Dx3ameH 36 | OIIK-1.8,

OIIK-1.10




9. |9 pasnen. 5-i pasnen Kparnsie,
KPUBOJIMHEHHBIE U
IIOBEPXHOCTHBIE UHTETPAJIBI.
OCHOBBI TEOPHUH TOJISL.
KpatHble, KpHUBOJIMHEHHbBIE U
9.1. |moBepXHOCTHBIC UHTETPaIbl. 8 16 44 68 | OIIK-1.7
OCHOBBI TEOPHH 1TOJIS1.
10. |10 pa3nen. 6-ii paszgen
YucnoBbie U PyHKIIMOHATBHbIE
psLIBL.
10.1 |YucnoBble u (HyHKIIMOHAIBHBIC 8 16 422| 662 | OnK-1.7
. |psamsL
11. |11 paznen. MHas koHTakTHas
pabora
OIIK-1.7,
11.1.|1nas xontakTHas paboTa 0,8 OITK-1.10
12. |12 paznen. Kontpons
OIIK-1.4,
OIIK-1.6,
121 OIIK-1.7,
" |13au€T ¢ o1eHKOM 9 OIIK-
1.10,
OIIK-1.9,
OIIK-11.8
13. |13 paznen. 7-it pasnen Psaas
®Dypbe U UX NPUIIOKEHUS.
13.1|Psiant ®Dypbe U UX NPIOKEHHE. 6 6 20 32 OIIK-1.7
14. 114 paznen. 8-i pazgen
Juddepennnanbabie ypaBHEHUS
B YAaCTHBIX MTPOU3BOJIHBIX U UX
TPUTIOKEHUSI.
CET A ———— D 10 28 | ag |ONKL4
MIPUIIOKEHUS. OTIK-1.7
15. |15 paznen. 9-ii pazgen Teopus
BEPOSATHOCTEN U OCHOBBI
MaTeMaTHYeCKOM CTaTUCTHKH.
151 . OIIK-1.8,
Teopust BEpOSTHOCTEH. 8 8 20 36 OITK-11.8
15.2 |9memMeHTEI MaTeMaTHYECKOH OI1K-1.8,
CTATUCTHUKH. 8 8 2021 362 OIlK-11.8
16. |16 paznen. MHas koHTakTHas

paborta




16.1

Wnas xonTakTHas padora.

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

17.

17 paznen. Kontposb

171

DK3aMeH

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

5.1. JIlexuuu

Ne
/o

HaumenoBanue paznena
U TEMBI JISKITUI

HaumeHnoBanue u kpaTkoe coaep:kaHue JEKIUn

Bseneunue B
MaTeMaTUYECKUH aHaIN3
Y T€OpUS MPENIETOB.

OyHKIMH, HENPEPBIBHOCTb, NpeaAea GyHKIIHH.

Oyuknmst ogHoro aprymenrta. Oonacte ee onpeaeneHus. CriocoObl 3agaHus
¢byukuu.  O6patHas  ¢yakuus. Cnoxnas — QyHkuus. OCHOBHBIE
JJIeMeHTapHble (YHKIUU U UX rpaduku. beckoHewHO-Maass U OECKOHEYHO
6onbmias Gynkuuu. [Ipenen pynkuuu. HempepsiBHOCTS (DyHKIIMU B TOYKE.
Toukn paspeiBa HempepeiBHOCTH. [loHsiTHE O CcBOMCTBax (yHKIUH,
HEMpPEephIBHOW B 3aMKHYTOM mpoMmexyTke. [lopsamok OeckOHEYHO MabIX.
DOKBUBAJICHTHbIE OECKOHEYHO-Malible W WX CcBoOMcTBA. OCHOBHBIC BHJIBI
SKBHUBAJIEHTHBIX OECKOHEYHO MallbIX.

Juddepenumansaoe
ucuuciaeHue GpyHkuun
OJIHOU IIEPEMEHHOM.

HuddepennupoBanne GyHKIIUN OJHON IEPEMEHHOM.

[TpousBonHas QyHKIMH, €€ TeOMETpUYeCKass U MEXaHW4YecKas TPaKTOBKA.
[IpaBuna  HaxoxaeHUss  NPOU3BOAHBIX.  [IpoM3BOAHBIE  OCHOBHBIX
aneMeHTapHbIX (pyHkumidi. KacarenmpHas M HOpMalib K TUIOCKOH KPHBOM.
[Ipon3BogHbIE BBICIIMX MOPSAAKOB. TeopemMbl O CpEeIHUX 3HAYECHMSIX
mupdepenmmpyempix  Gynknuid  (depma, Pomms, Komm, Jlarpanxa).
Boeruncnenue npenenosB ¢ momMoibio npasuia Jlonurans. Bospacranue u
yObiBaHue (QyHKIUH. JlocTaTouHble YCIOBUS BO3pacTaHMs, yObIBaHUS U
MocTosHCTBA (YHKIUU. JIOKanbHBINA IKCTpeMyM (GYHKIHH. BBIMTYyKIOCTh U
BOTHYTOCTb KpHBOH. JlOCTaTOYHBIE YCJIOBMSI BBINTYKJIOCTH W BOTHYTOCTH
kpuBoii. Touku mnepernba KpuBOW. ACHMIITOTHI KpHUBOM, HMEIOLIEH
O0eckoHeuHble  BeTBH. JluddepeHunansl  QyHKIUM U apryMeHTa.
UccnenoBanue ¢yHkuuii u mnoctpoeHue ux rpaduxoB. duddepenmman
JunHbl nyru. @opmyna Tenmnopa.

Juddepenumanbaoe
ucuuciaeHue GpyHKuun
HECKOJIbKUX
MIEPEMEHHBIX

JuddepenurpoBanue GyHKIMH HECKOIbKUX MEPEMEHHBIX.

OyHKIMS HECKOJbKUX apryMeHToB. OOnacth ee ompeneneHus. CrnocoOsl
3ajaHud. ['eomerpuueckas TpakTOBKa (DYHKIMM JBYX apryMEHTOB.
VYpaBHeHHe MOBEpPXHOCTU (B SIBHOM U HesBHOM Buzax). Ilpexen ¢yHkuuum
HECKOJIbKUX  apryMeHTOB.  HemnpepelBHOCTh  (YHKIHMH  HECKOJIBKHUX
apryMeHToB. YacTHble MNpHUpALIEHUs] U YacCTHbIE NPOU3BOJHBIE (YHKIIHH
HECKOJIbKMX apryMEHTOB. Y paBHEHUE KacaTeIbHOU INIOCKOCTH U HOPMaJIU K
MOBEPXHOCTH, 3aJJaHHOW ypaBHEHUEM B SIBHOM M HEsIBHOM BHJax. YacTHble
MPOU3BO/IHBIE BBICIIUX TOPAJKOB (YHKIHMH HECKOJIBKHUX apryMEHTOB.
JlokanbHbIH KCTpeMyM (GYHKIIMH HECKOJBKUX apryMEHTOB. [ paueHT u ero
CBOMCTBA.

Heonpenenennsrit
MHTETpall.

Heonpenenéuubiii unTErpas.

[TonsitTie o mnepBooOpa3HON (QYHKUHMHM M HEONpeAeICHHOM HHTerpale.
CBoiicTBa HeompeJeNeHHOro HHTerpana. Tabmuia WHTErpajgoB. 3ameHa
IIEPEMEHHOMN WHTETPUPOBAHUSA. WNHTterpupoBanue 1o 4acTsAM.
WHTerpupoBaHue OCHOBHBIX KJIACCOB AJIEMEHTAPHBIX (DYHKIIMH.
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OrnpenenéHubiit
UHTETpal

OnpenenéHHblii HHTErpall.

I'eomerpuueckue 3aaa4yu, NPUBOJAIIME K MOHATHIO 00 OIpeaeTeHHOM
uHTerpane. OnpeneneHHbld UHTErpall Kak Mpeaesl UHTErPATbHOM CYMMBI.
CpoiicTBa omnpenenéHHOro uHTerpana. Teopema O CpeaHEM 3HA4YEHUU
ompeaeneHHoro wuHTerpaia. Teopema bappoy. ®opmyna HproTtoHa-
JleiiOnnna. 3aMeHa NEpEeMEHHON WHTerpupoBaHus. MHTerpupoBaHue 1m0
yactaM. HecoOcTBeHHble HHTErpaibl. Vcroib30BaHHE —OIpPENEIeHHOIO
MHTETpaja Py BEIYUCICHUH TEOMETPUIECKUX U (PU3NIECKUX BEITUUMH.

11

Huddepennnansubie
ypaBHEHHS 1-ro mopsaKa.

Huddepenunanbabie ypaBHeHuUs 1-ro nopsaka.

Omnpenenenve oObIKHOBEHHOTO auddepennmanbHoro ypaBuenus. [lopsmox
ypaBHeHUs. PelieHue ypaBHEHUs U €ro reoMeTpudeckasi TpakToBka. O0muii
BUJl YpaBHEHHs IEpPBOro MOpsAAKa. Buabl perieHuil ypaBHEHUS NEPBOIrO
nopsaka. 3agada Komu s ypaBHeHust nepBoro nopsijka. OCHOBHbIE KJIACChI
ypaBHEHHUI MEPBOTo MOpPsAKa, MPUBOAUMBIX K KBajaparypam. KommiekcHbie
quclia ¥ IeUCTBUS HaJl HUMHU.
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Huddepennmanbpabie
ypaBHEHHS N-TO MOPSIIKA.

Juddepennnansabie ypaBHEHHS N-TO MOPSAKA.

OOmwuit Bun ypaBHeHUs N-ro nopsika. 3amgada Komm. OCHOBHbBIE KIACChI
YpaBHEHU BBICIIUX MOPSIIKOB, TPUBOJAUMBIX K YPABHEHHIO IIEPBOTO MOPSIKA.
OOmuit BUI TUHEHHOTO (OJHOPOAHOTO M HEOJHOPOJHOTO) YpaBHEHUS N-TO
nopsaka. CBOMCTBA YaCTHBIX PELICHUH JIMHEHHOTO0 OJJHOPOJHOIO YPaBHEHUS
BTOPOTO TMOpANKa (Cymepro3uluii pelieHud W BpPOHCKHMAHA pEIIEHUiN).
JIuHeHO-3aBUCUMbBIE W JIMHEMHO-HE3aBHUCUMBIE  YaCTHBIE  PELICHUS
JUHENHOr0 OAHOPOJHOTO YpaBHEHHsS BTOporo mnopsaka. HeobOxomumoe u
JIOCTATOYHOE YCIIOBHE JIMHEHHOM HE3aBUCHUMOCTH YAaCTHBIX PpELICHUN
JUHEHHOr0 OJHOPOJHOTO ypaBHEHHUS BTOporo mopsnaka. OOiiee perieHue
JMHEWHOTO OJHOPOJHOTO YypaBHEHHUsI BTOporo mopsaka. Haxoxaenue
(GbyHIaMEHTAIbHON CHCTEMBI PEIlIeHUH JIMHEHHOTO OJHOPOIHOTO ypaBHEHUS
BTOPOTO TMOpSJIKA C TOCTOSHHBIMU Kod(ddummentamu. OOIiee pemnieHue
JIMHEWHOT'O0 HEOJHOPOJIHOTO YPaBHEHHsI BTOPOro nopsiaka. Meron Bapuanuu
MIPOU3BOJILHBIX MTOCTOSIHHBIX.
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Kpatnsle,
KPUBOJIMHEHHBIE U
MIOBEPXHOCTHBIE
uHTerpasibl. OCHOBBI
TEOpUU HOJIS.

KpatHble, KpuBONMHENHBIE U TOBEPXHOCTHBIE UHTETPAJIBI.

3ajaya O Macce TreoMeTpuYecKord (Urypsl, HpHUBOJAIIAs K MOHSTHIO
OIpeJieIeHHOro MHTerpaia mno ¢urype. MHterpan no ¢urype kak mpezaen
COOTBETCTBYIOIIIMX  MHTErPAIBHBIX CYMM. Buasl  uHTErpamoB, uX
MexaHu4eckuit cMbici. O61mue cBoiicTBa Bcex MHTErpanoB. ['eomerpuueckuit
CMBICJI KPUBOJIMHEMHOTO MHTErpalla Mo IUIOCKOW KpuBOH. ['eomerprnueckuit
CMBICII JIBOMHOTO UHTerpaja 1o IUIOCKOW obnactu. Beruucnenue
KPHUBOJIMHEWHOIO, JIBOMHOIO, IMOBEPXHOCTHOTO M TPOWHOIO HWHTErPAJIOB.
[TpuMeHeHne UHTErpasioB B (U3UKE U MEXaHHUKE (HAXO0XJIEHHUS CTaTHYECKUX
MOMEHTOB, MOMEHTOB MHEPIIUHU U LIEHTPA TSHKECTH T€OMETPUUYECKUX QUryp).
KpuBonuHelHbIi MHTErpasl BTOPOTo poja (1Mo KOOpAHHATaM), ONpeeseHHe,
CBOMCTBA, BBIYMCIICHHE. [IBYCTOPOHHS OPHEHTHUPOBAHHAS MOBEPXHOCTD.
IIoBepXHOCTHBI HHTErpall BTOPOrO pOAA, OIPENEIICHUE, CBOWCTBA,
Bbuncienue. @opmyna ['puna, popmyna Ctokca. YcaoBHs HE3aBUCUMOCTHU
KPUBOJIMHEWHOTO MHTErpaja OT IyTH UHTETPUPOBAHUS.

BekrtopHoe mose. IIOTOK BEKTOPHOTO MO 4Yepe3 IMOBEPXHOCTb, €ro
¢uznueckuit cMpici. JIMBEpreHIs BEKTOPHOTO MO, €€ GPU3NUECKUN CMBICIT.
[upkynsauus v poTOp BEKTOPHOTO MOJIS.
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YucioBele U
(GYHKIIMOHATBHBIE PSIJIBI.

YucoBble U PYHKIIMOHATBHbIE PSIJIBIL.

YucnoBol psiag, €ro CXOAUMOCThb, cymMa. CBOMCTBA CXOISAIIMXCA PSIOB.
Heo6xoauMelii mpu3Hak cxoauMocT. /locTaTouHble IPU3HAKKA CXOAUMOCTH
PSAIOB C TOJIOKUTEIbHBIMU WIEHAMU: (TMPU3HAKH CpPaBHEHHUS, MPU3HAK
JanamOepa, HHTErpaJIbHBIA U paJUKaJIbHBINA PU3HAKU




cxoaumocTtu Komm). JlocTaTodHbIi MPU3HAK CXOAUMOCTH PSJIOB C WICHAMHU
moboro 3Haka. [lpusnak JlefiOHuma s 3HAKOYEPENYIOIIUXCS PSJIOB.
AOCOIIOTHAS U YCJIOBHAs CXOAUMOCTb. [IpubnmkxeHHOe BBIYMCIIEHHE CYyMMBbI
psifa, pa3IMyHbIe CIIOCOOBI OIIEHKH OCTaTKa PA/Ia.

Crenennsie paasl. Teopema AGens. MHTepBan CX0IUMOCTH CTETIEHHOTO Psijia,
CBOMCTBA CyMMBI CTEIIEHHOTO psifia. TeopeMa 0 €IMHCTBEHHOCTHU Pa3JI0KEeHUS
¢byHkuuu B cteneHHou psan. Psner Teitnopa m Maknopena. Heobxoaumoe u
JOCTAaTOYHOE YCJIOBHE CXOAUMOCTH psaa Teisopa K nopoxaaronien
¢byakuun. Ocrtarounslii wieH (opmynbl Teimmopa B dopme Jlarpanxa.
JlocTaTouHOE€ YCIIOBHE CXOJMMOCTH psAna Teisiopa K MNOPOXAAIOIIEH
¢byHkuu. PasznoskeHWe OCHOBHBIX OJJEMEHTAPHBIX (DYHKOUHA B  psn
Maxknopena. IlpuMmeHeHHe CTENEHHBIX PSAIOB K BBIYMCICHUIO 3HAYCHUU
(GyHKIMH, K BBIYMCICHUIO HHTETPAJIOB, pemeHuio anddepeHnanbHbIX
YpaBHEHU.
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Psaner @ypre u ux
IIPJIO’KEHHUE.

Psaapl @ypbe U uX NpUIIOKEHUS.

OproroHanbHble cUCTEMbI PYHKIMI Ha HHTEpBaJe, onpeaenenue. Teopema o
€IMHCTBEHHOCTH DPAa3JIOKeHUS (YHKIMU B OPTOrOHAJbHBIA psna. Dopmyna
Oiinepa-Oypbe. OpTOroHAILHOCTh CUCTEMbI TPUTOHOMETPUYECKUX (PYHKLINN
Ha uHTerpane [-m,nt]. Tpuronomerpuueckuii psan @ypee. Teopema dupuxie.
JlocTtaTouHbIC YCIOBHUS CXOAUMOCTH psina Dypbe K MOpokaatomed QyHKIHH.
Psan ®ypbe muis yeTHbIX U HedueTHBIX GyHKIM. Pang @ypbe Ha mpon3BOIbHOM
uHTepBasie. Pasnoxenwme B psag  Dyppe  QyHKIMM, 3aqaHHON Ha
nonyuHtepBaie. Pasnoxxenue GyHKIIMN Ha OTyHHTEpBaie B psia Oypre mo
KOCHUHYCaM WJIY 110 CUHYCAM.
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Huddepennnansabie
YpaBHECHHSI B YACTHBIX
MIPOU3BOHBIX U UX
TIPHITOKCHUS.

Juddepennnanbabie ypaBHEHHsI B YACTHBIX TPOU3BOIHBIX U UX TPUIIOKEHUS.
3amaun MpUKIIaIHON HANPABIECHHOCTH, MPUBOIAIINE K U PEpeHIHATEHBIM
YpaBHEHHUSM C YaCTHBIMU MPOU3BOIHBIMU. JuddepeHunanbabie ypaBHEHUS
MaTeMaTHYeCKON (076370978 BOJIHOBOE YpaBHEHHUE, ypaBHEHUE
TEIUIONPOBOIHOCTH, ypaBHeHHe Jlammaca, ux ¢usudeckuii cmpicn. Kpaebie
3aJ1a4M JJi1 OOBIKHOBEHHOTO OJIHOPOHOIO JIMHEHHOTO AU(depeHIInaIbHOro
ypaBHEHHs BTOPOro TMOPSAJKA, COOCTBEHHBbIE 3HAUYEHUS M COOCTBEHHbBIE
¢bynkuun, wux cBoiicTBa. Pemenue 3amaun typma-JluyBumns st
nuddepeHIMaTbHOTO ypaBHEHUST BTOpOro nopsaaka. Kpaesble u HavyanbHbIE
ycloBusl JUIsl 3adad MaremaTuueckod ¢usuku. Merox ®Dypbe perieHus
KpaeBbIX 3a/Jad B YacTHBIX NPOM3BOAHBIX. llepexon OT HEOIHOPOAHBIX
KpaeBbIX  yCIOBUH K  OJHOPOJHBIM Ha  IpUMEpe  ypaBHEHUs
teronposogHocty. Ilpumenenne meroma @Dyppe g pewieHHs 3a1ad
AJUIMNITUYECKOTO, TMapabonnyeckoro, runepobonudeckoro Tunos. O0630p
METO/IOB PELICHNUs 3a7a4 MaTeMaTu4eckoi (PU3UKH.

21

Teopus BeposATHOCTEN.

Teopus BEpOATHOCTEN.

[Ipeamer teopum BepositHOcTH. CirydailHbIe COOBITHS, WX KJacCHU(pUKAITHSI.
Anrebpa coObiTuil. Kiaccmueckoe © TeoMeTpUUYEcKOe ONpeieNeHHs
BepoATHOCTH. OTHOCUTENbHAS YacTOTa NOsIBIIeHUs cOObITHS. CTaTUCTUYECKas
BepOSATHOCTh. [loHsATHE 00 akCMOMAaTHYeCKOM ONpEIEeNCHUH BEPOSTHOCTH.
TeopemMa ciOXKeHHsSI BEPOSTHOCTEH. YCIIOBHAas BEpPOSITHOCTh COOBITHIA.
He3zaBucumbie coObiTHs. Teopema yMHOXeHHsI BeposiTHOCTed. Popmyrna
nojaHoi BepositTHocTH. Popmyna baiieca. Ucnbitanua bepnymnu. @opmyna
bepuymnu. JlokaneHas W uHTerpaimbHas ¢opmynsl Myaspa-Jlamnaca.
Oynkuus Jlamnaca, ee cBoiictBa. @opmyna Ilyaccona. [Ipocreiimmii moTok
coObiThil. CiyuyaiiHble BeIMYMHBI. 3aKOH paclpeaesieHus] JAUCKPETHOMH
CIly4alHOM BenM4HUHbIL. HenpephIBHbIE CllydailHble BEINYUHBI.




@OyHKIMS pacupelencHuss M IUIOTHOCTb PACHpPENEICHHs, HX CBOMCTBA.
YucnoBble XapaKTEPUCTUKHU CIIy4allHbIX BEJIWYMH, UX CBoOWcTBAa. OCHOBHBIE
paclpenesneHuss M HMX UYUCIOBBIC XapaKTEpUCTUKHA. bUHOMMHaIbHOE
pacupenenenue, pacnpeneneuue I[lyaccona. PaBHomepHoe U nokasareinbHoe
pacnpeznenenus. HopmaibHOE pacnpezesieHue, IIIOTHOCTb BEPOSTHOCTH,
(GyHKIMS  pacrlpesieseHUs, YHUCIOBBIE XapaKTEPUCTHKH. BeposTHOCTH
NIOMAaHUs CIIy4allHOM BEJIMYMHBI B IIPOM3BOJIbHBIA MHTEPBAJ, B HHTEPBAJL,
CUMMETPUYHBIM OTHOCUTEIBHO MaTeMaTU4yecKoro oxunanus. Ilpasuio
«Tpé€x curm». HepaBenctBo Yebnbiea. CXoQUMOCTb MOCIEA0BATEIbHOCTH
CJIydaliHbIX BEJIMUYUH 110 BEPOATHOCTHU. 3aKOH OoJbiuX umcen. LlenTpanbHas
pelenbHas TeopeMa.
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DJIEMEHTEI
MaTeMaTUYECKOM
CTAaTUCTHUKHU.

MartemaTndeckas CTaTHCTHKA.

[lerm w 3amaum MaTEeMATHYECKOM CTAaTHCTUKH. BBIOOPOYHBIN METOI.
Bapuanuonusiii psa. Ilonmuron yactor. ['mcrorpamma. ToudedHble OLEHKH
HEH3BECTHHIX MapaMeTpOB. HecmeleHHOCTb, COCTOSITCILHOCTB,
3 PEKTUBHOCTh TOYCUHBIX OLICHOK. BbIOopouHas cpennss. McnpaBieHHas
BbIOOpOYHast aucrepcus. JloBepurenbHash BEpPOATHOCTb. JloBepUTEIbHBIN
uHTEepBai. MHTEpBalbHBIC OIEHKH JUIi MAaTeMaTH4YECKOrOo OXXKUIAHUS U
CPEIHEKBAIPaTUYECKOTO  OTKJIOHEHUS  HOPMAJIBHOTO  PacCIpeleeHUs.
OO6paboTka pe3ynbTaToB u3MepeHuid. CriakuBaHUE SKCIIEPUMEHTAIbHBIX
3aBUCUMOCTEN. MeTOl HAMMEHBIIINUX KBAJIPaTOB.

5.2. [lpakTuyeckue 3aHsATUs

HaumenoBanue paznena

Ne o
/r | 1 TEMbI IPAKTHHECKHX HaumenoBanue u cojiep:kaHue NpakTUUECKUX 3aHATUI
3aHATHI
AHaMTAYeCKasi TeOMETPUS Ha MIIOCKOCTH.
JlekapToBbl KOOpPAMHATHI TOYEK IUIOCKOCTH. OCHOBHBIE 3ajauyd Ha
KoopAauHatel Touek. [loHsATHE 00 YypaBHEHWH JHHHM Ha TUIOCKOCTH.
AHanuTuyeckas . o o N
1 VYpaBHeHus npsimoid. BriBoA ypaBHEHUI MPOCTEHUIIMX IUIOCKUX JMHUNA Kak
reoMeTpHUsl Ha IIIOCKOCTH
FEOMETPUUECKUX MECT TOYEK, YJOBJIETBOPSAIOIINUX 3aJaHHBIM YCIOBUSAM
(OKpYXHOCTH, dJUIMIICA, TUIEPOOJBI, mapadosbl). MccnenoBanue (Hopmbl
JUHUHI 10 UX YPAaBHEHUSIM.
Bektopnas anre0pa v aHANUTUYECKAsi TEOMETPHS B TPOCTPAHCTBE
BexTopnas anreOpa u .
AHATHTHYeCKas [Tonsitue o ckanspe u Bekrope. [Ipoekius BeKTOpa Ha OChb U €€ CBOICTBA.
2 CCOMETDHS B CkansipHOE IIPOM3BENEHHME BEKTOPOB M €ro cBoiicTBa. BekTtopHoe
HDOCT alf{ oTBG IIPOU3BE/IEHNE BEKTOPOB U €r0 CBOMCTBA. Y paBHEHHE IUIOCKOCTH. Y paBHEHUS
pocTh ' psIMOI B IPOCTPAHCTBE.
Matpu1ibl, ONIpeIenUTENN, PELICHNE JUHEWHBIX CUCTEM.
Omnpenenurens N-ro nopsnaka. CBolcTBa oOmpeAenuTens N-TO IMOpsaKa.
MuHopsl M anreOpanveckue JONOJHEHUS DIIEMEHTOB OIPENEIUTEINS.
. PasnokeHue ompenenauTens mo saeMeHTaM psiia. Marpuna u ee pazMepsbl.
3 Jluneiinas anreOpa . o
JleiictBust nan wmatpunamu. OOpatHas Marpuma. CucreMa JHHEWHBIX
anredpandeckux ypaBHeHUIl. PerieHue cucteMbl ¢ KBaJpaTHON MaTpulen
(popmynstr Kpamepa). Perienue nuneiinoit cucremsr MeToioM ["aycca.
Paznuunbie MeTONIBI BBIYUCICHUS TpeAenoB. HempepbIBHOCTh (QYHKIIHH,
BBenenue B TOYKH pa3phIBa.
4 |matemaruueckuii ananu3 |MeTobl BEIYUCICHUS TpeesoB. [IpuMenenre S5KBUBAIEHTHBIX O€CKOHEYHO

" TCOpu MpECaACIIOB.

Mmanelx. HenpepeiBHOCTE pyHKIIMM B TOUke. MccnenoBanue To4ek paspbiBa
GyHKIHH.




Hudbdepennmanbaoe
ucYuCIIeHne QyHKIUH
OJIHOM MEPEMEHHOM.

Texnuka auddepennmpoanus. [Ipumenenune npon3BoaHbIX. MccnenoBanme
(GyHKIMU U TIOCTpOeHHE ee rpaduka

Onpenenenne mnpousBogHOM. [Ipow3BomHAsT CyMMBbI, TPOU3BEIACHUS U
yactHOro ¢yHkuuid. [IpousBogHast cinoxxHoil GpyHKIMH, GYHKINH, 3a1aHHOK
HESBHO U ITapaMeTPUUYECKU. Y paBHEHHsI KacaTeJbHOM U HOpMallu K KpUBOH B
JTAHHOHM TOYKE.

[IpaBuno Jlonuransa. MccnenoBanue (GyHKIMK IO OOMmIEH CXeMe: TOYKH
HKCTPEMyMa, TOUKH Nepernda, aCUMITOTHI.

Huddepennmranbroe
UcYUCIIeHne PYHKIUH
HECKOJIbKUX MEPEMEHHBIX

HuddepenurpoBanue GyHKIMI HECKOIBKUX NTEPEMEHHbIX. I'paiueHT.
Ob6nacte onpeneneHus QyHKIMM IBYX EepeMEHHbIX. YaCTHbBIE IPOU3BO/IHbIE
neporo nopsaka. llomueiii  guddepennman. YacTHele NPOU3BOTHBIC
GyHKUIMH, 3a7aHHON HesiBHO. YacTHbIe NPOU3BOJHBIE BTOPOIO IMOPSIKA.
OKkeTpeMyM (QYHKIMH JBYX MTEPEMEHHBIX.

HauOonbiiee u HanMeHbllIee 3HaYeHUS (PYHKIMH, HEIIPEPBIBHOM B 3aMKHYTOMH
OTpaHUYEHHOU 00JaCTH.

Heonpenenenuprit
WHTErpall.

HaxoxieHre Heonpe1eIieHHbIX HHTETPAJIOB.

Mertonst unterpupoBanusi. Tabmuna unterpaios. [loaseaeHue GpyHKIUM 01
3Hak auddepennunana. MHTErprpOoBaHUE TPUTOHOMETPUUECKUX (DYHKIHH.
WurerpupoBaHue MO 4YacTsM. VHTErpHpOBaHHE pAlMOHAIBHBIX JAPOOCI.
3aMeHa TEPEMCHHBIX IS WHTErpajioB, COJICPIKAIIMX HPPALMOHATBHBIC

GbyHKIIH.
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OnpenenéHubiit
UHTETrpal

Haxoxnenue ux
IIPUIIOKEHUS.

@®opmyna  Hsrorona-JleiiOnuna.  MHTerpupoBaHue 1o  4YacTsiM B
OIIpEACJICHHOM MHTErpaje, 3aMeHa [epeMEHHOW. Brplumcienue momanu
KPUBOJMHEWHOW Tpanenuu, o0beMa GUrypsl BpalieHus,

JUTAHBI KPUBOM.

HecoOcTBeHHBIN MHTETpaI, ONIpeaesICHIE, BEIYUCICHHE.

OIpPCACIICHHBIX HHTCIpaJIOB u reoOMCTPHUICCKUC

11

Huddepennunanbuble
ypaBHEHHUs 1-TO nopsiika.

Pemenune muddepeHnranbHpIX ypaBHEHHA IEPBOTO MOPSIKA.
JuddepeHnunanbaple  ypaBHEHHs MEpBOro MOpsAAKa € PpaszaesoLMMUCS
MIEpEMEHHbBIMH, OHOPO/IHbIE, INHENHBIE U ypaBHEHUS bepHymu.
JuddepeHunanbHple  ypaBHEHHs  BTOPOrO  MOpsAKa,  JOMYyCKArolue
MOHMXEeHHUE nopsAka. 3agada Komu.
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Huddepenunanbabie
YPaBHEHUs N-ro MOpsAIKa.

Juddepenunanbaple ypaBHEHUS, JOMYCKAIOIIME MOHMKEHUE TOpsaKa.
JIuneitnsle nu¢depeHuanbHble ypaBHEHUs N-TO MOpsIKa

OpHopoaHble TuHEHHbIE nUddepeHuanbHble YpaBHEHUS C MOCTOSHHBIMU
KodpuurenTamMu: QyHAaMEHTalbHas CUCTEMa pelIeHHUH, ONpeenTuTelb
Bpomnckoro, o6miee pemenue, 3anavya Komu.

Heonnopoansle nuHeiHble nuddepeHnnanbable ypaBHEHUS ¢ TOCTOSHHBIMU
kod(pumeHnTaMu co CHenuasbHON TpaBoM dYacThio. MeToj Bapuanuu
IIPOU3BOJIbHBIX MOCTOSIHHBIX.

Cucremsl quddepeHIHaTbHBIX YpaBHEHH.
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Kpatnsle,
KPUBOJIMHENHBIE U
IIOBEPXHOCTHBIE
uHTerpabl. OCHOBBI
TEOPUH IOJIS.

Belunciienue paTHbIX, KPUBOJIMHEWHBIX U [IOBEPXHOCTHBIX UHTETPAJIOB.
Brruncnenne KpuMBOJIMHEHHOTO HHTerpana. ['eoMeTpuyeckne NpUIIOKEHHS
KPHUBOJIMHEMHOIO UHTErpaa.

Brruncnenue 1BOMHOro HHTErpaia B MPSMOYTOIBHOM CHCTEME KOOPAUHAT.
Beluncnenue  IBOMHOrO  MHTErpajga B IOJSIPHBIX — KOOPAMHATAX.
['eomeTprueckue NpUIOKEHNs IBOWHOIO MHTErpaJIa.

Beruucnenne nosepxHocTHOro uHrerpana. Ilmomans nmosepxHoctu. Macca
W30THYTOM IUTACTHHKH.

Brruucnenue tpoitHoro unrerpana. O0bsem Tena, Macca Tena.

[IpunoxkeHuss uHTErpanoB B MexaHuke. CTaTUYECKNE MOMEHTBI, MOMEHTHI
WHEpLUH, UEHTP TKECTH.




KpuBonuHelHbIE WHTErpaa MO KOOpAWHATAM, €r0 BBIUMCICHHUE, Gopmyra
I'puna.

[ToBepXHOCTHBIM HWHTErpaJl BTOPOrO0 poJa, €ro BbIYUCIEHHE. Teopema
Octporpaackoro-I'aycca.

[loTok BekTOpa 4Yepe3 MOBEPXHOCTb. BbIUMCIEHHME MOTOKAa BEKTOpa 4Yepes
3aMKHYTYI0 TIOBEPXHOCTh JBYMsI CIIOCOOAMHU: HEMOCPEACTBEHHO U TI0
dhopmyne Octporpajckoro-Iaycca.

[upkymnsanusa Bekropa. Potop BekTopa. BeluncieHue HUpKYISIUU BEKTOpPA:
HENocpeACTBeHHO U 1o ¢opmyie CTokca.
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YucnoBble U
(GYHKIIMOHATBHBIC PSIJIBI.

YucnoBbie U GYHKIIMOHATbHBIC PSJIBI.

YucnoBoil psang, €ro CXOAMMOCTb, cymMma. HeoOXoaumblii mpu3HAaK
CXOJUMOCTH.

UYucnoBsle psizibl € OJIOKUTEIbHBIMU WieHaMu. [Ipu3Hak cpaBHEHUS.
[Tpusnak Jlamambepa. Pagukansublii npusHak Koy,

Nurerpansusiii npuszHak Komm.

Panet ¢ unenamu no0oro 3Haka. JlocTaTOYHBIM HpPHU3HAK CXOAWMOCTH.
[Ipuznak JleiiOHuna. AOCOMIOTHASA U YCIOBHASI CXOAUMOCTb.

Crenennslie psiabl. HaxoxaeHue nHTepBaga CXOAUMOCTH Psiia, UCCIEI0BAHNE
psaa B KOHLIaX MHTEpBaJIa.

Pasnoxxenue dynkiuu B psiibl Makiiopena u Teitnopa. [lpumenenue psioB K
NPUONMKCHHBIM BBIYMCICHUSAM 3HA4eHUH (QYHKIMM W UHTETPAIOB, K
peuienuto quddepeHIaIbHbIX YpaBHEHHI.

19

Psaner @ypre u ux
MIPJIOKECHUE.

Paner @ypee u ux npuitoxeHus.

Paznoxenne Qynkiun B Psan dypwe, psag Oypbe A YETHBIX U HEYETHBIX
¢bynkuuit. MccnenoBanue cXoQUMOCTH psijia K TOpOXKIatoIiel (GyHKINY.
Paznoxenne ¢ynknun B Psag @yppe Ha TpPOM3BOJIBLHOM HHTEpBAJIE.
Paznoxenue B psag Pypbe (yHKIMM, 33JaHHOW Ha MOJYWHTEpBaie, IO
CHUHYCaM U 110 KOCHHYCaM.
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Huddepenunanbabie
YPaBHEHUS B YaCTHBIX
MPOU3BOJIHBIX U UX
IIPUJIOKEHUS.

Juddepennnanpabie ypaBHEHUS B YACTHBIX IPOU3BOTHBIX M X MTPHIIOKCHHUS.
KpaeBas 3amaya i1 OZHOPOAHOTO JIMHEHHOTro JuddepeHIaIbHOro
ypaBHEHUsI BTOporo mnopsiaka. CoOCTBEHHbIE 3HA4€HHMs] U COOCTBEHHBIE
¢ynkuuu. Pemenue 3agaun Ltypma-JInyBuiis aHaTUTUYECKH U YHUCIIEHHO.
BriBon ypaBHeHus konebaHui cTpyHbl. HadalbHble ¥ rpaHUYHBIE YCIIOBUS.
dopmynupoBKa KpaeBoi 3a/1a4M KoieOaHUi KOHEYHON OJJHOPOAHOM CTPYHBI.
Pemenne MmerogoM @ypbe U YUCIEHHO.

@dopMynupoBKa U pelleHHe KpaeBoW 3ajaud KosieOaHus OeCKOHEYHOH Hu
110J1yOECKOHEYHON CTPYHBI.

BbIBOZ ypaBHEHMS TEIUIONPOBOJHOCTH OJHOPOAHOIO cTepkHsA. HavanbHble 1
IrpaHu4Hble ycinoBHsA. POPMYIMPOBKAa KpaeBOM 3aJadd TEIUIONPOBOJHOCTH
OJIHOPOJIHOT'O KOHEYHOT0 CTepKH:A. Pemenne MeronoM Pypbe U YUCICHHO.
9.5. ®opmynMpoBKa KpaeBOM CTAI[MOHAPHOM 3a/1a4d TETUIOPOBOTHOCTH IS
kpyra. Pemenne Mmerogom Oypbe U UUCIEHHO.

21

Teopus BEposATHOCTEN.

Teopuns BeposATHOCTEN.

OneMeHThl KOMOHMHATOPUKH: TE€PECTAaHOBKM, COUYETaHMs, pa3MeIleHus.
Knaccuueckoe ompeneneHne BEpOSTHOCTH COOBITHS. [ 'eomeTpuueckue
BEPOSITHOCTH.

TeopeMsl CII0KEHUS 1 YMHOKEHHUSI BEPOSATHOCTEN.

®opmyuisl osHOM BepositHOCTH. Dopmyna balieca.

®opmyna bepnymnu. JlokanbHas W uHTerpanbHas (opmynsl Myaspa-
Jlamutaca. ®opmyna Ilyaccona.

JluckpeTHbIe Clly4aifHbIe BEIMUMHBI. 3aKOHBI pacnpeencHus. YucaoBsie




XapaKTEPUCTUKU JUCKPETHBIX CIy4YalHBIX BEJIMYHUH.

HenpepsiBHble cinyyalinbie BennunHbl. OyHKIMS pacnpeesie s, INIOTHOCTh
pacnpeeseHuss BEposSTHOCTEH. UNCIOBBIE XapAaKTEPUCTHKH HENPEPBIBHBIX
CIIy4alHbIX BEJINYUH.

HopmanbsHoe pacnipenenenue.
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DJIEMEHTEI
MaTeMaTUYECKON
CTaTUCTHUKHU.

MartemaTtuueckas CTaTUCTHKA.

[lepBuynas cratucTuyeckass o0pabOTKa AKCIEPUMEHTAIBHBIX —JaHHBIX.
CocraBienue BapualMOHHOTO psina. I'pynnupoBka naHHbIX. HaxoxaeHnue
YU CJIOBBIX XapaKTCPUCTHK. HOCTpOGHI/Ie TUCTOTPaMMBI. Anammz IMMOJIYYCHHBIX
pE3yNbTaTOB

Toueunrnie n HHTCPBAJIbHBIC OLICHKM. OTbICKaHuE AOBCPUTCIIbHBIX
MHTEPBAJIOB ISl MAaTEMaTHMYECKOTO OXHJAAaHUS MU JAUCIEPCHH HOPMAIbHO
pacnpeieIEeHHON CIIy4YalHOW BEJTUYUHBI.

OneHka COOTBETCTBUS 3aKOHA PACIIPEICICHHUS.

5.3. CamocTosiTenbHas paboTa o

OyJaromuxcs

Ne | HaumeHnoBaHnue paznena N
CopneprkaHue caMOCTOSTEIbHON padOThI
I/II | JUCHHUILUIMHBI U TEMBI
BoimonmHenue = OOMAaIlHEr0 — MHAWBUAYAIbHOTO  3aJaHUS 1O  TeMe
AHamuTHueckas " "
1 AHanmuTU4YecKast reOMETPHUsI Ha TNIOCKOCTH".
TEOMETPHS Ha IIIOCKOCTH |3
aKperJieHue HaBBIKOB PEIICHHUS 33/1a4 [10 COOTBETCTBYIOIUM TEMaM.
Bekropnas anrebpa u  |BrinosiHeHne TOMAIIHETO WHIMBUIYAJILHOTO 3afaHus 1o Teme "BekropHas
5 aHaJUTUYECKast anreOpa ¥ aHAJIMTUYECKAsi TEOMETPHS B TPOCTpaHCTBE".
TeOMETpHUsI B 3akpenseHue HaBbIKOB PEIICHHS 3a]1a4 110 COOTBETCTBYIOIIUM TEMaM.
MIPOCTPAHCTBE.
BrinonHenue qoManrHero MHAUBUAYAIBHOTO 3afaHus o Teme "JluHeiHas
3 Jluneiinas anre6pa  |anre0Opa'.
3akperyieHre HaBBIKOB PEUICHHS 33/1a4 TI0 COOTBETCTBYIOIIUM TEMaM.
Baeienne b BrinonHenue noManinero WHIMBHAyaIbHOTO 3a1aHus o teme "[penensr".
N 3akpeneHue HaBbIKOB PEIICHHS 3a]1a4 110 COOTBETCTBYIOIIUM TEMaM.
4 | MaTeMaTHUYECKUH aHAIN3
Y T€OpUs PEJIENIOB.
Juddepennuansaoe |BbIONHEHHE — IOMAIIHEr0  MHAMBHAYAIBHOTO — 3aJaHHMA [0 TEME
5 ucuncnenne Gpynxuuii |"IIponsBonHas (GYHKIIMHM OHOU IEPEMEHHOM U €€ mpUoKeHus".
0 ,[[HOI71 nepeMeHHoﬁ, 3aernneHHe HAaBBIKOB PCIICHUA 3aaa4 IO COOTBCTCTBYIOIIUM TEMaAM.
Huddepenumansaoe |BBIIOTHEHHE — AOMANIHETO  MHIMBUAYAIbHOrO  3aJaHHMA IO TEME
5 | wucumcnenme Qpynkuuii |"Hccnenosanue GyHKuii ¥ MOCTpoeHUE TpadUKoB".
OIHOM nepeMeHHON.  |3aKPEIIEHUE HABBIKOB PELICHHUS 3a/1a4 110 COOTBETCTBYIOIIUM TEMaM.
BrimonHenne  goMamiHero - WHAWBHUIYAJIBHOTO — 3aJaHUsl 1O  TEeMe
HuddepenunansHoe |, . "
.. |"IIpousBogHas GyHKIMI HECKOJIBKUX MEPEMEHHBIX "
6 | wucumcnenme QyHKIUI
3akpernsieHrue HaBBIKOB PEIICHHS 3a/1a4 IT0 COOTBETCTBYIOIIIUM TEMaM.
HECKOJIbKUX IEPEMEHHBIX
I . BrimonHeHne  goMamiHero  WHAWBHIYAJIBHOTO — 3aJaHUsl 10 TEeMe
9 COTpCACICHHbIN "Heonpenenéunniii unTerpan".
MHTCrpai. 3akpernseHnue HaBbIKOB PENMICHHS 3a/1a4 110 COOTBETCTBYIOIIUM TEMaM.
0 . . BoinonHenne  JAOMalIHEro  MHAWMBHUIYAJbHOTO  3aJaHusi 1O  TEMeE
10 TIpeACICHHBIN "Onpenen€HHbIil uHTErpan".
WHTET
erpan 3akpenseHue HaBbIKOB PEIICHHMS 3a]1a4 110 COOTBETCTBYIOIIUM TEMaM.
BrimonHenne gomamiHeTo  WHIMBHAYAJIBHOTO 3aJaHWsl 1o Teme "
5 HIIAATBEHBL
11 Huddepe ) [HATEHRIE Huddepennunansbubie ypaBHeHHs 1-ro mopsiaka'.
YPaBHCHHA 1-T0 TOPA/KA. 3akpernseHnue HaBbIKOB PEIICHHS 3a]1a4 110 COOTBETCTBYIOIIUM TEMaM.
12 b depenmmanpupie BrinonHeHne joManrHero WHIMBUAYIBHOTO 3aJaHus TI0 TEME




YPaBHEHUs N-TO MOPsIIKA.

"Muddepennmranbabie ypaBHEHUS N-T0 TIopsaka'.
3aKp€HHeHI/IC HAaBBIKOB PCIICHUS 3a4a4 IO COOTBCTCTBYIOIIUM TCMaAM.

Kpartnsre, BrinosHeHne nOMaIIHEr0 WHAMBHAYaJbHOTO 3afaHus 1o teme "KparHsie,
KPUBOJMHEHHBIEC U KPUBOJIMHEWHBIE U TOBEPXHOCTHBIE UHTETpaIbl. OCHOBBI TEOPHUH TTOJIA."
15 MMOBEPXHOCTHBIE 3akpernyieHue HaBbIKOB PEIICHHS 3a]1a4 110 COOTBETCTBYIOIIIUM TEMaM.
uHTerpaibl. OCHOBBI
TEOPHH TOJIS.
BrinonHenue nomaiiHero HHAMBUAYAIBHOTO 3aaHusl 1o Teme "Paasr”.
16 Huciospie u 3akpernsieHue HaBbIKOB PEIICHHS 3a]1a4 110 COOTBETCTBYIOIIIUM TEMaM.
(GYHKIIMOHATBHBIC PSIJIBI.
BrinosHeHne WHAMBUAYAIbHOTO JOMAIIHErO 3aJaHus 1o Teme '"Psiabl
19 Psaapr @ypre u ux Dype".
TIPITOAKCHHC. 3akpernsieHue HaBBIKOB PEIICHHS 3aJ1a4 110 COOTBETCTBYIOIIIUM TEMaM.
Huddepennmanbapie  |BeimosnHeHune nomManHux 3aaanuii mo teme "JIuddepennuanbabie ypaBHEHUS
20 yYpaBHEHUS B YACTHBIX |B YAaCTHBIX MPOU3BOAHBIX"
MPOM3BOJHBIX M MX  |3aKpEIUICHHE HABBIKOB PEIICHUS 3a7a4 110 COOTBETCTBYIOIINM TEMaM.
MPUIIOKEHUSI.
Brinonnenue qoMamHux MHAMBUYATBHBIX 3a0aHui 110 Temam: ""CiryyaiiHbie
21 | Teopwust BEpOATHOCTEN. coOpiTusa" 1 "CnyuaiiHble BeJTMUUHBI".
3akpernsieHue HaBbIKOB PEIICHUS 331a4 10 COOTBETCTBYIOIIUM TeMaM.
DJIeMEHTbL Brinonnenue WHIMBUAYATbHOTO JOMAIIHEro 3agaHus '"Marematuueckas
22 MaTeMaTU4ecKOn CTaTUCTHKA".
CTATUCTHUKH. 3akpenseHue HaBbIKOB PEIICHHS 3a]1a4 110 COOTBETCTBYIOIIUM TEMaM.




6. MeToguyeckue MaTepuajbl 1JIsl CAMOCTOATEJIBHOM PadoThl 00y4AOIIMXCS 110 AUCHHUILINHE (MOLYJII0)

1. PaGouas mporpaMma 1o MateMaTHKe.
2. Meroauyeckue yka3aHMsl 10 IOArOTOBKE K CEMHHAPCKUM 3aHATHSIM M IO OpraHu3aluu ca-

MOCTOSITCIILHOM pa6OTBI o6yqa}0umxc>1 110 MaTCMATHUKCEC:

-Kapamsa A.A., IIpoxodpreBa C.M. AHamuTHueckas reOMeTpusi Ha TUIOCKOCTH. Y4eOHOe mo-coOue.

CII6I'ACY, 2012 1.

-Kapakasesn C.A, ConoBrseBa O.B. [Ipenen u HenmpepbIBHOCTh (DYHKIIMK OJHOTO apryMeHTa. Y4ueOHoe

nmocobue. CIToI'ACY, 2013r.

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

nepemeHHoi. Yueonoe nocooue. CIIGI'ACY, 2015 .

-NBoukuna H.M., Kne6anoB JI.b., MopozoBa JI. E. OyHKIIMM HECKOIBKUX apryMEeHTOB. 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., Mopo3osa JLE., Iuddepennmnansupie ypaBuenus, Ydueobnoe nocodbue. CII6I'ACY,

2011 r.

3. IlepeyeHn BOPOCOB MPOMEKYTOUHOM aTTECTALINH.

4. WupuBunyanbHeie 3aganus (o 30 BApHAHTOB) IS CTYACHTOB Ha Kadeape Mo TeMam:
- aHAJIMTUYECKasi TeOMETPHUS Ha TUIOCKOCTH U BEKTOpHAs anredpa;

- TMHeWHas anrebpa;

- IpeIeIbL;

- mupdepeHnrpoBanre GYHKIIUNA OJTHOMN TIEPEMEHHOM;

- hccrenoBaHue PyHKIMA U TOCTpOeHUE TPadUKOB;

- muddepeHnrpoBanne GyHKIIUN HECKOJIBKUX MTEPEMEHHBIX;

- HeOMpeeIEHHBIN UHTETpa,;

- IPUJIOKECHUS OTIPENICIIEHHOTO HHTETPaa;

- pSABL

5. Metoandeckoe obecrieueHre TUCIUIUIMHBI B Cpejie AUCTaHIMOHHOTro 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 1JIsl MPOBEJCHUS TEKYIero KOHTPOJISI YCIeBAEMOCTH M NMPOMEKYTOYHOM
aTTecTalMu 00y4aromMXCcs N0 JMCUUILIHHE (MOTYJII0)
7.1. IlepedyeHb KOMIETEHIM ¢ yKa3aHUEM 3TaIoB UX (POPMUPOBAHUS B MPOLIECCE OCBOCHUS AUCLIMITIINHBI

Ko u HaumMeHoBaHue

Ne KonTtpommpyemsle pa3iesnsl TUCHHAILINHBL HHIKATOPA KOHTPOIHPYEMOlE 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]iﬁii?)ﬂ?{cmlz anamTIrcckas 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.




Hudbdepennmanboe ucuuciaeHue QyHKIUI
HCCKOJIBKHX ITCPEMCHHBIX

OIIK-1.6, OIIK-1.7

[TpoBepounas pabdora.

Wnas xonTakTHas padora

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 |HeonpeneneHHBIN HHTETPAI. OIIK-1.6, OIIK-1.7 [IpoBepounas pabdora.
10 [OnpenenéHHbIl HHTETPAI OIIK-1.6, OIIK-1.7 Mnmsunyanbroe
3aJJaHHe.
11 ﬁ[g}iﬁzﬁeﬂunanmime ypaBHEHUS I-ro OITK-1.6, OITK-1.7
KonTponbnas pabota mo
Huddepennmanbapie ypaBHEHUS n-ro feMe
12 | opana OIIK-1.6, OTIK-1.7 .
P ' ypaBHeHus: 1-ro u N-ro
nopsiakaNe.
13 |Mnas xoHTaKTHas paboTa OHK-1.7, Olﬂllé-l.& OTIK-
OIIK-1.7, OIIK-1.8, OIIK-
14 [Ox3amen 110
KpatHblie, KpuBOJIMHEHHBIE U IOBEPXHOCTHHIE i
15 uHTerpasibl. OCHOBBI TEOPUU TOJIS. OTIK-1.7 Tposepomas padora.
16 |YucnoBble U GyHKINOHATIBHBIE PSIBL. OIIK-1.7 KonTponbhas pabora.
17 |Wnas xoHTakTHas paboTa OIIK-1.7, OIIK-1.10
OIIK-1.4, OIIK-1.6, OIIK- 1.7,
18 |3auér ¢ oueHkoi OIIK-1.10, OIIK-1.9, OIIK-
11.8
19 |Psanb1 @ypbe 1 UX NpIoKEeHHUE. OIIK-1.7 Mupusunyansroe
3aJJaHHe.

20

Huddepennmanibple ypaBHEHUSI B YaCTHBIX
IPOU3BOJAHBIX M MX MPUIIOKEHUSI.

OIIK-1.4, OIIK-1.7

Jomarntaue 3aganus.

21

Teopus BEpOATHOCTEN.

OIIK-1.8, OIIK-11.8

KonTtponbHas pabora.

22

DJeMEeHThI MaTEMAaTUYSCKOM CTAaTUCTHKM.

OIIK-1.8, OIlK-11.8

NuauBunyansHOE
3aJlaHue.

23

Wnas xoHTakTHas padora.

OIIK-1.4, OTIK-1.7, OTIK- 1.8,
OIK-11.8

24

DK3aMeH

OIIK-1.4, OTIK-1.7, OTIK- 1.8,
OIK-11.8




7.2. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM MHBIE MAaTepUAIIbl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, HEOOXOIUMBIE
JUTsI OIIEHKY 3HAHUHM, YMEHUN ¥ HABBIKOB M (WJIH ) OTIBITA TIPO()ECCHOHATLHOM IeATETLHOCTH, XapaKTePU3YIOIITUX
OTallbl q)OpMI/IpOBaHI/Iﬂ KOMHCTGHL{I/If/’I B HpOLIGCC@ OCBOCHHUA NUCIIUITJIIMHBI

®DoH/T OLIEHOYHBIX CPENICTB MO auciuiuinHe npuBeacH B [Ipunoxkenusx 1 u 2 k pabodeit mporpamme
JMCLUUIUIMHBL ¥ CIYXKHT JJIs1 TPOBEPKU CPOPMUPOBAHHOCTH MHAMKATOPA JocTkeHus kommereHmii 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 OIICHMBAHUS PE3YJIHTATOB OOYYCHHS MO TUCHUILUIMHE (MOIYJIO) MPHU MPOBEICHUH TEKYIIETO

KOHTPOJIA YCIIEBACMOCTH

O11eHKa «OTIIMYHO)
(3auTeHO)

3HaHMSL:

- CUCTEMaTU3UPOBaHHbIE, TTTyOOKHE U MOJIHbIE 3HAHUS 110 BCEM pazjiesiaM
JUCLIUIUIMHBL, @ TAKXKE 10 OCHOBHBIM BOIIPOCAaM, BBIXOJSIIMM 3a IPEAEIIb
y4eOHOil mporpamMmsl;

- TOUHOE HCII0JIb30BaHUE HAyYHOU TEPMUHOJIOTUH, CUCTEMATHUYECKU IPaMOTHOE U
JIOTUYECKH NPAaBUIIBHOE U3JI0’KEHUE OTBETA Ha BOIIPOCHI;

- [IOJIHOE U ITyOOKOE€ YCBOEHUE OCHOBHOMW U JIONOJIHUTENIBHOM JINTEPATYPHI,
pPEKOMEH1I0BaHHOM paboueil mporpaMMoi o JUCHHUIUIMHE (MOYJIIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHCS B TEOPUAX, KOHLUENIMAX U HAIPABICHUAX JUCLIUILINHEI
U /1aBaTh UM KPUTHYECKYIO OLIEHKY, UCIIOJIb3Ysl HAyYHbIE JOCTUKEHUSI IPYTHX
JUCLIUILINH

HaBBIKU:

- BBICOKUH YpOBEHb C(hOPMUPOBAHHOCTH 3asIBJICHHBIX B paboyei mporpamMme
KOMIIETEHITHIA;

- BJIaJIeeT HaBbIKAMU CaMOCTOSTENILHO U TBOPUYECKH peIIaTh CIOMKHBIE TPOOJIEMBI U
HECTaH/IapTHbIE CUTYalUH;

- IPUMEHSIET TEOPETUUECKIE 3HAHUSI JIJIs1 BBIOOpA METOAMKHU BBIMOJIHEHUS
3aJaHui;

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

- Oe3ymnpeyHo BiIajieeT UHCTPYMEHTapHeM y4eOHOM TUCIUIUIMHBL, YMEHHE €ro

3¢ (HEeKTUBHO UCIOIH30BaTh B IOCTAHOBKE HAYYHBIX U MIPAKTHUECKUX 3a7ay;

- TBOpYECKasi CaMOCTOsTeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PaTOPHBIX 3aHITUSX, AKTUBHO YYacCTBYET B
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O1ieHKa «XOpouIo
(3auTeHO)

3HAHUSA:

- JIOCTATOYHO MOJIHBIE U CUCTEMAaTHU3UPOBAHHBIE 3HAHUS 10 AUCIHUILIUHE,

- YCBOEHHE OCHOBHOM M JIOTIOJHUTEIBHOM JINTEPATYPhI, PEKOMEHI0BAHHOM
paboueii mporpaMMoi M0 AUCIUILIUHE (MOYITIO)

YMEHHS:

- YM€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHIICTIIUSAX U HAMPABICHUAX
JTUCIHUIUIMHBL U JaBaTh UM KPUTUYECKYIO OIICHKY;

- HCIIOJIb3YeT HAyYHYIO TEPMUHOJIOTHIO, JIMHIBUCTUUECKH U JIOTHUYECKU
MIPaBWJIbHO M3J1araeT OTBETHI HA BOIPOCHI, YMEET JIeaTh 00OCHOBAHHbBIE BBIBOJIBL;
- BJIaZIeeT HUHCTPYMEHTapUeM MO JUCIUILIMHE, YMEHUE €0 UCI0Ib30BaTh B
MIOCTAHOBKE U PEIICHUU HAYYHBIX U MPOPECCUOHATBHBIX 3aa4

HaBBIKU:

- CaMOCTOATENbHAs pabdoTa Ha MPAKTUYECKUX 3aHATHUSAX, yIaCTUE B TPYIIIOBBIX
00CYKJIEHUSIX, BBICOKHI YPOBEHB KYJIbTYpPbl UCIIOJIHEHUS 3a/IaHUM;

- CpeIHHI ypOBEHb C(OPMHUPOBAHHOCTH 3asBJICHHBIX B paboueil mporpaMmme
KOMIICTCHITH;

- 0e3 3aTpyIHEHMI BHIOUpPACT CTAaHIAPTHYIO METOIUKY BBIIOJIHEHUS 3a/1aHHI;
- 000CHOBBIBAET X0/ pelIeHus 3a/1a4 0e3 3aTpyIHEeHUI

Ouenka
«YJIOBJICTBOPUTEIHLHOY»
(3auTeHO)

3HaHUS:

- TOCTaTOYHbIII MUHUMAaJbHBIA 00bEM 3HAHUH MO AUCLUILINHE,

- YCBOEHHE OCHOBHOM JIUTEpATYyphl, PEKOMEHIOBAaHHON paboyeil mporpaMMoi;

- UCNOJIb30BaHUE HAYYHON TEPMHUHOJIOTUU, CTUIMCTUYECKOE U JIOTHYECKOE
M3JIOKEHUE OTBETA HA BOMPOCHI, yMEHUE JCJIaTh BHIBOJIBI 0€3 CYIIECTBEHHBIX
O1MO0K

YMEHHUS:

- YM€EET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSIX, KOHLIENIUAX U HAPABICHUAX 110
JTUCIUIIIIMHE U 1aBaTh UM OLICHKY;,

- BIIaZIceT MHCTPYMEHTaprueM y4yeOHON AUCIUILTNHBI, YMEHUE €r0 UCTOIb30BaTh B
pelIeHNU TUTIOBBIX 33]1a4;

- YMEET Mo/l pyKOBOJACTBOM MPENOJaBaTEeNs pellaTh CTaHIapTHBIE 3a1a4n
HaBBIKH:

- paboTa moj; pyKOBOJICTBOM IMPEMNO/IaBaTENsI Ha MPAKTUYECKUX 3aHATHUSAX,
JIOTTYCTUMBIN YPOBEHb KYJIbTYpPhl UCTIOJIHEHHS 3aJaHUM;

- TOCTaTOYHbIII MUHUMAaJbHBIA YPOBEHb CPOPMUPOBAHHOCTH 3asIBJICHHBIX B
paboueit mporpamme KOMITETEHIINIH;

- HCTIBITHIBACT 3aTPYAHECHUS MTPH 0OOOCHOBAHUH aJTOPUTMA BHITIOJTHEHHS 3a1aHUi

Ouenka
«HEYIOBJICTBOPUTEIIHHO
(He 3auTeHO)

3HaHUSA:

- (pparmeHTapHBIEC 3HAHUS IO TUCIUIUINHE;

- OTKa3 OT OTBeTa (BBIOJHEHUS TUCbMEHHON PabOThI);

- 3HaHHE OT/AEJIbHBIX HICTOYHUKOB, PEKOMEHIOBaHHBIX paboyeil mporpaMmon 1o
JUCLUIUINHE;

YMEHHUS:

- HE YMeEeT UCI0JIb30BaTh HAYUYHYIO TEPMUHOJIOTHUIO;

- HaJm4ue rpyObIX omuOoK

HaBBIKU:

- HU3KUM YPOBEHb KYJIbTYPBI HCIIOJHEHUS 3a/1aHHN;

- HU3KUH ypOBEHb CPOPMHUPOBAHHOCTH 3asIBICHHBIX B paboueil mporpamme
KOMITCTEHITU;

- OTCYTCTBHE HaBBIKOB CAMOCTOSITEIbHON paboTHI;

- He MOKeT 00OCHOBATh AJITOPUTM BBITTOJIHEHUS 3aJaHUIN

7.4. TeopeTndeckue BONPOCHI U IPAKTUYECKHE 3aJaHUS s NPOBEACHMSI NPOMEKYTOUHOM aTTecTaluu
oOyJaronuxcsi, HeOOXOAUMBIE Ui OLEHKU 3HAHWM, YMEHHI U HaBBIKOB M (WJIK) ombITa MpOodhecCUOHATHLHON
NEeSITeIbHOCTH, XapaKTepU3YIOLUMX dTanbl  (OPMUPOBAHHMS KOMIETEHLMH B  IPOLECCe OCBOCHHS
00pa3oBaTelbLHON MPOrPaMMbI




7.4.1. TeopeTnueckue BOTPOCHI JIJIsl TPOBEACHHS MPOMEKYTOYHON aTTECTAIIMU 00 yJarOIIHXCS
Teoperuueckre BOIPOCH! AJISl MPOBEACHHSI TPOMEKYTOUHOM aTTECTAlMK 00yYaroIIuXCs
DKk3aMmeH B 1-om cemecTpe (YCTHO)

1. Buapl ypaBHEeHUH IPsIMOM Ha IJIOCKOCTH.

2. BbIBoJ ypaBHEHHUH »JuMIica, TUIEpOOIbI, Mapabosbl; UX KAaHOHUYECKHE YPAaBHEHHUS M UYHUCIIOBBIE
XapaKTEPUCTHUKH.

3. BekTtopsl. [Ipoekiiust BeKTOpa Ha OCh U €€ CBOMCTBA.

4. CkansipHOe ¥ BEKTOPHOE MPOU3BENICHHS, UX CBOMCTBA, BHIBOJ (POPMYII JUIsl X BBIYUCIICHHUS.

5. BeIBO ypaBHEHHS TIJIOCKOCTH.

6. Paznuunble BUABI 33aHUSI IPSIMON B ITPOCTPAHCTBE. YTOJI MEXAY NPSAMOM U IIIOCKOCTHIO.

7. Matpuupsl 1 onepainuu HajJl HUIMH, UX CBOMCTBA.

8. OmpenenuTenu U X CBOMCTBA.

9. TeopeMa aHHYJIUPOBAHUS.

10. ITonsiTre o6patHO# MaTpuibl. Teopema 0 HEOOXOIUMOM U JOCTATOYHOM YCIIOBHH CYIECTBOBAHHS
00paTHON MaTpHILIbIL.

11. Cucrema nMHENWHBIX YpaBHEHHH, €€ MaTpUiHas 3anuck. Perienue TuHeitHON cucTeMbl B MATPUYHOM
Buae, MeronoM Kpamepa u meronom I'aycca.

12. Onpenencaune GyHKIMM, IBHAS, HESBHAS, TapaMeTPUIECKasi, CIIOKHAsL, 00paTHasi, YETHAs, HEUETHAS,
nepuoaudeckas GyHKUMU. ['paduku OCHOBHBIX JIEMEHTAPHBIX (QYHKIIHUH.

13. ®ynkus, orpaHWYeHHas B 00JAacTH; -OKPECTHOCTb TOYKM , -OKPECTHOCTh OECKOHEYHO
yIQJIEHHON TOYKHU; QYHKIUS -Majoe.

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

15. b.M. ¢yHKIMK B TOYKE W UX CBOMCTBa: cymMma 0.M (GyHKUMN U mpousBereHue 0.M. QyHKIUU Ha
OTPaHUYEHHYIO.

16. [IBa onpexnenenus npenena GyHKIuU B Touke. Teopemsl 0 mpeaenax CyMMbl U IpOU3BeAe-HUs (WIH
9acTHOTO) (PYHKIUH.

17. Teopema o 3axaToil GyHKIIHH.

18. HempepsiBHOCTh (GyHKIMH B TOouke M B obOmactu. OmpeznereHHe HENPEPHIBHOCTH Yepe3 MpH-
pawenus. Teopemsl Beliepmrpacca u bosnbnano-Komm.

19. CpaBuenne 0.M. (yHKIUH. DKBUBaJEHTHbIE O.M. U UX CBOMCTBA. OCHOBHBIE COOTHOIICHHS
SKBHMBAJIEHTHOCTHU.

20. Onpenenenne nuddeperiupyemoit byakuun u nuddepeniuana.

21. Onpenenenne Npou3BOIHON U €€ TeOMETPUUYECKHUI M PU3MUECKHUI CMBICII. Y paBHEHMsI Ka- CaTeJIbHON
Y HOPMAJIX K IUIOCKOW KPUBOM.

22. IlpaBuna nuddepenuupoBanus GpyHkuui. Tabnnia npou3BOJHBIX.

23. CranMoHapHble TOYKH ¥ TOUYKH 3KcTpeMyma. OnpeesieHus BO3pacTarollei 1 yobIBatomei (yHKIMH.

24. Teopema ®epma, Pons, Komu, Jlarpanxa.

25. Teopema 0 HEOOXOIUMBIX W JOCTATOYHBIX YCIOBUSAX MOHOTOHHOCTH (yHKIMH. JlocTaTouHble
YCIIOBUS DKCTPEMYMa.

26. IIpaBuno Jlonurans.

27. OnpeneneHus BBITYKIOCTH, BOTHYTOCTH, TOYeK Ieperuda. /locrarouHble yciaoBHsI BBITYKJIOCTH
GbyHKIHN.

28. AcuMnTOTHI (BEpTUKAJIbHBIE U HAKJIOHHBIE).

30. YacTHOoe mpupalieHue, YacTHas MPOU3BOJHAs, yacTHHIM quddepenunan. [lonmHoe mpupaiueHue,
MOJIHBIN TuddepeHumar.

31. IlpousBoaHbIE BRICHIMX NOPSAAKOB. TeopeMa 0 paBEHCTBE CMEIIAHHBIX POU3BOAHBIX.

32. Ocobas u 0OBIKHOBEHHAs TOUKH MOBEpXHOCTU. KacaTtenbHas INIOCKOCTh K MOBEPXHOCTH. Teopema o
KacaTelbHON IVIOCKOCTH. Y PaBHEHMSI KacaTe€IbHON MJIOCKOCTH U HOPMAJIU K IOBEPXHOCTH.

33. I'paauieHT U €ro CBOMCTRA.

Teoperuueckre BOIPOCH! AJIS MPOBEICHHSI TPOMEKYTOUHOM aTTeCTAllMU 00yYaroIInuXCs

DK3aMeH BO 2-0M cemecTpe (YCTHO)

1. IlepBooOpa3znas. Heonpenenéunslii unterpain. Teopema o mepBooOpa3Hoii. JIuMHelHbIE CBOWCTBa
HeomnpeaenéHHoro uurerpana. Tabnuna npoctedmx uHTerpanos. HTerpupoBanue my-TéM 3aMeHbl



IIEPEMEHHOM U 110 YaCTsAM B HEOIIPENEIEHHOM UHTErpale.

. Onpenenenuie onpeae€éHHOTO HHTETPajia U €ro FreOMETPUUECKUN CMBICTT.

. CBoiicTBa onpeAenéHHOro MHTErpaa.

. Teopema o cpetHEM 3HAYCHHH.

. Onpenencune GpyHKIMU BepxHero npenena. Teopema bappoy.

. Teopema Hrrorona-JleiOuuma.

. 3aMeHa rnepeMeHHON M MHTETPUPOBAHMUE 110 YACTSIM B ONIPEICIIEHHOM HHTETpae.

. HecoO6cTBeHHbBIE MHTETrpaiibl (C OECKOHEYHBIMHU MPECIIAMHU M OT HEOTPAHUUYCHHBIX (DYHKIIH).

. Ilpunoxkenus: onpeaenéHHOro HHTErpaja;: IIoMAb III0CKOH (GUTyphl, 00bEM Tela BpaleHus, JTuHa

O 003N L B W

IyTH.

10. Onpenenenue auddepeHnnaipHOro ypaBHeHus (1.y.) N-ro nopsaka (1-ro mopsaka). Teopema o
CYLIECTBOBAHUU U €IMHCTBEHHOCTH peIlIeHus 1.y. (B 001IeM BUae U sl 1-ro nopsiaka).

11. Buas! pemenus a.y. (ob1ee, yacTHOe, 0c000€) — OTpeIeeHusl.

12. 'eomeTpuyeckas MHTEpHpeTaus 1.y. 1-ro nopsaka. M30KIuHBbL.

13. Buasl a.y. 1-ro nopsizika (peweHue 3aaay).

14. JI.y. BbICIIUX MOPSIAKOB, JOMYCKAIOUINX MTOHIKEHUE TOPSAKA.

15. KoMIuiekcHble YiCia U JeHCTBUS HaJl HUMH.

16. CBoiicTBa pelieHni TMHEHHBIX OAHOPOIHBIX J1.Y.

17. JIuneiino — He3aBUCUMBIE pelieHus A.y. Onpenenutens BpoHckoro u ero cBoiicraa.

18. Teopema 0 cTpyKType 0OIIEro pemeHus JMHEHHOTO OJJHOPOTHOTO [1.y.

19. Teopema o cTpyKType 0011Iero peieHus JINHEHHOro HEOAHOPOIHOTO [1.Y.

20. Metoa Bapuaiy Npou3BOJIbHBIX TOCTOSHHBIX.

7.4.2. [IpakTryeckue 3aJaHnus 1JIsl IPOBEICHHS TPOMEKYTOUHOM aTTeCTAIlH 00yJaroIIuXCst
[TpakTuyeckue 3aganus AJs MPOBEICHHS TPOMEXKYTOUHOM aTTecTanuu odyuatommxcs (1-i cemectp)

1.Boruricnenue npou3BOAHON WM YaCTHOM MPOU3BOIHOMN (PYHKIIHH.

2. HaxoxaeHne ypaBHEHUH KacaTeIbHOW U HOPMaIH K rpaduKy () yHKIUH.

3. Iloctpoenue rpaduka GyHKIUN.

[TpakTrueckue 3a1aHus A5 IPOBEACHHS MPOMEKYTOUYHON aTTeCTallui 00y4YaroIuXCsl
(2-# cemectp)

1. Beruucnenue miomaan miockon Gurypsl win o0bEmMa Tena BpaieHusl.

2. Pemenune quddepeHmaabHoro ypaBHEeHus!.

7.4.3. IlpumMepHbIe TEMBI KypCcOBOM paboThI (TipoeKTa) (MIPH HATUINHN )
He npenycMoTpeHo y4eOHBIM MIaHOM.

7.5. Metoanueckue Matepuaibl, ONpeessonne MpoLeyphl OLlEHUBAaHUS 3HAHUM, YMEHUMN, HaBbIKOB U (MJIH)
OTbITa MIPO(ECCHOHATBHOM IEATETBHOCTH, XapaKTepU3YIOIIUe dTarbl POPMHUPOBAHUS KOMITETCHIIUI

[Tpouenypa mpoBeneHUs NPOMEKYTOYHOM aTTECTalMM M TEKYIIEr0 KOHTPOJS YCIIEBAEMOCTH
peraamMeHTHpyeTcs JOKAJIbHBIM HOPMATUBHBIM aKTOM, OMPEIENSIOMIUM MOPSAJOK OCYIIECTBIEHHS TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTH M MPOMEXKYTOUHOM aTTecTallui 00yJaroIuXcs.

[Tpouenypa oneHuBaHUS (QOPMHUPOBAHUS KOMIIETEHUUH MpU TMPOBEACHUU TEKYLIEro KOHTPOJIS
IIpUBE/CHA B 11.7.2.

TumnoBble KOHTPOJIbHBIE 3a/IaHUS WM HHBIE MaTEPHUAJIbl TEKYILIETO0 KOHTPOJIS MPUBEJCHBI B 11.7.3.

[TpomesxyTouHas aTTecTanus Mo AUCHUILIMHE TPOBOIUTCS B (hopMe 3k3ameHa B 1, 2 u 4-M cemecTpax.

B kaxnplii sK3aMeHalMOHHBIA OWJIET BKJIIOYEHBI J[Ba SK3aMEHAIlMOHHBIX BOIPOCAa M MPaKTUYECKOE
3aJJaHue, COOTBETCTBYIOLIUE COJAEPKAHUIO (POPMHUPYEMBIX KOMIIETEHIIMHA. DK3aMEHbI NMPOBOAITCS B YCTHOM
¢dopme. J171s1 MOATOTOBKY MO SK3aMEHALIMOHHOMY OujieTy oTBoauTcs 60 MUHYT.

3auéT ¢ OLIEHKOM B 3-M ceMecTpe MPOXOAUT B BUAE NMHCBMEHHOIO NMPAKTUYECKOTO 3a/laHusl U YCTHOM
Oecenpl.



7.6. Kpurepun oreHUBaHUsI CHOPMUPOBAHHOCTH KOMITETEHITUH MPU TPOBECHUH MMPOMEKYTOYHOM aTTeCcTalluu

YpoBeHb OCBOCHHS M OIICHKA
OrneHka OrneHka
«HEYJOBIIETBOPHUTENb | «yIOBIETBOPUTENHH [ OLEHKA «XOpPOLIO» OueHka «OTJIIMYHO»
HO» o»
«HE 3aUTEHO» «3a4TEHOY»
YpoBeHb OCBOCHUSI | YPOBEHb OCBOCHUSI | YPOBEHb OCBOCHUS YpoBeHb OCBOCHUS
KOMIIETEHIIUH KOMIIETEHIIUH KOMIIETEHIIUU KOMIIETEHIINU
«HEIOCTAaTOYHBIN». «IIOPOTOBBIIT». «MPOABUHYTHIN. «BBICOKHI.
Kommerenun He Kommerenun Kommerenun Kommerennun
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOopMHUPOBAHBHI.
3nanus oTcyTcTBYIOT, | CdopmupoBansl | 3HaHuS oOHMIMPHEIE, 3HaHUA
YMEHHS ¥ HaBBIKU He | 6a30BbIE CTPYKTYPHI | CHCTEMHBIE. Y MEHHUSI | apryMEHTHUPOBaHHBIE,
Kpurepun c(OopMHPOBAHEI 3HaHUU. Y MEHUA HOCAT _ | BeecToponHme. YMenus
OLlCHUBAHHUS (dbparMeHTapHbI U PENpPONYKTUBHBIA |yCHIENIHO MPUMEHSFOTCS
HOCSIT Xapakrep, K PEILEHUI0 KaK
PEenpOyKTUBHBIN NPUMEHSIOTCS K TUIIOBBIX, TaK U
XapakTep. PEIIEHUIO TUIIOBBIX HECTaHAPTHBIX
JeMoHcTpupyeTcs 3a/laHUM. TBOPYECKHUX 3aJaHUN.
HU3KHUHA YPOBEHb JleMoHCcTpHpYyeTCcs JlemoHCTpUpyeTCs
CaMOCTOATEJIbHOCTU JIOCTaTOYHBII BBICOKUI YPOBEHb
MIPaKTUYECKOI O YpOBEHb CaMOCTOSITEJIbHOCTH,
HaBbIKA. CaMOCTOSATEJIbHOCTH | BBICOKAsl aJallITUBHOCTh
YCTOHYHMBOTO IIPAKTUYECKOI'0 HAaBbIKa
IPaKTUYECKOTO
HaBbIKA.




OO6yuarommiics OOyuarommiics OOGyuarommiics OO0yuaromuiicst
JIeMOHCTPHPYET: JeMOHCTPHUPYET: JIeMOHCTPHUPYET: JIeMOHCTPHUPYET
-CyILIECTBEHHBIE -3HaHUsA -3HaHHUE U -ri1y0oKkue,
po0esbl B 3HAHUAX TEOPETUYECKOTO MMOHUMaHHe BCECTOPOHHHE U
y4eOHOro Marepuana; MmarepHaa; OCHOBHBIX BOIIPOCOB | apryMEHTHUPOBaHHbIE
-IOTTYCKAIOTCA -HETIOJIHBIC OTBETHl | KOHTPOJIUPYEMOTO | 3HAHHS MPOrPAMMHOTO
NPUHIUIHATIbHbIE Ha OCHOBHBIE o0beMa MaTepHaa;
OLIMOKH IIPU OTBETE | BOMPOCHI, OLIHMOKH B IPOrPaMMHOTO -II0JIHOE TTOHUMaHHE
Ha OCHOBHBIE BOIIPOCHI OTBETE, Marepuaia; CYIIIHOCTU U
ousera, OTCYyTCTBYET HEI0CTaTOYHOe - 3HaHUsA B3aUMOCBSI3H
3HAaHUE U TOHUMaHHE MOHUMaHHe TEOPETUYECKOTO paccMaTpUBaeMBbIX
OCHOBHBIX OHATHUIH 1 CYIIIHOCTH Mmarepuasia IIPOLIECCOB U SIBJICHUH,
KaTeropui; U3JIaraeMbIX -CIIOCOOHOCTh TOYHOE 3HaHHE
-HEIIOHUMaHHe BOIIPOCOB; YCTAQHaBJIMBATh U | OCHOBHBIX IIOHATHI, B
CYIIHOCTH -HEyBEpEHHBIE U OOBSICHATH CBSI3b | PaMKax 00CYKIaeMbIX
3HaHUA JONOJTHUTEIbHBIX  |HETOYHbIE OTBETHI HA | MPAKTUKU U TEOPHH, 3aJJaHUi;
BOIIPOCOB B paMKax | JIOTIOJIHUTEIIbHBIC BBISIBIISITh -CII0COOHOCTD
3aJjaHuii Ouiera. BOIIPOCHI. IPOTUBOPEYHS, yCTaHaBIIUBATh U
poOIEMBI 1 OOBSICHATH CBSI3b
TEH/IEHIUH IPAaKTUKU U TEOPUH,
pa3BUTHS, -JIOTHYECKU
-IpaBWIbHBIE U 10CJe10BaTeNIbHBbIE,
KOHKpETHBIE, Oe3 coJiepKaTeNbHbIE,
rpyObIX OIHUOOK, KOHKPETHBIC U
OTBETHI Ha MCUEPITBIBAIOIIINE
IIOCTaBJICHHbIE OTBETHI Ha BCE 3aJ[aHUs
BOTIPOCHI. ounera, a TaKxKe
JIOTIOJTHUTEIIbHbIE
BOIIPOCHI IK3aMEHATOPa
IIpu BBINIOJIHEHUHN OO6yuatrouuiics OO6yuaromuiics OO6yuaromuiics
PaKTUYECKOTO BBITTOJTHI BBITTOJTHUIT MPABUIIHLHO BBITOJIHUII
3aJjaHus OuieTa MPAKTUYECKOE MPaKTUYECKOe MPAaKTUYECKOE 3a/1aHue
oOyuaromuiics 3a/laHue ousera ¢ 3ajjaHue OumeTa ¢ ounera. [lokazan
MIPOJEMOHCTPUPOBAT | CYLIECTBEHHBIMU HEOOJIBIIIUMU OTJIMYHBIE YMEHUS B
HEIOCTaTOYHBIN HETOYHOCTSIMHU. HETOYHOCTSIMHU. paMKax OCBOSHHOTO
YPOBEHb YMEHHI. Jlonmyckarorcs IToka3zan xopomue | ydeOHOro MarepHaia.
[TpakTuyeckue OmMOKH B yMeHUs B paMKax |Pemaer mpemnoxeHHbIe
3aJJaHUs He COJIepKaHUU OTBETa OCBOEHHOT'O NpaKkTUYEeCKHUE 3aaHus
BBITIOJTHEHBI U peleHun y4eOHOro 6e3 ommnodok
YMCHHA OOyuarommuiics He MIPaKTUYECKUX MaTepuaa. OtBeTni Ha Bce
OTBEYAET HA BOIPOCHI 3aJ1aHHAMN. [Ipenyoxennbie JIOIIOJTHUTEIIbHBIE
ounera npu IIpu oTBeTax Ha NPaKTUYECKHe BOIIPOCHI.
JOTIOTHUTEITHHBIX JOTIOJTHUTETIFHBIE | 3aJaHMsI PEIIeHBI C
HaBOJIAIIMX BOIPOCAX [  BOMPOCH OBLIO HEOOIBIINMU
npernoaaBaress. JOMYIIEHO MHOTO HETOYHOCTSIMHU.
HETOYHOCTEH. OTtBetni Ha
OO0JIBIINHCTBO
JIOTIOJTHUTEIBHBIX

BOIPOCOB.




He mosxet BrIOpaTh HcnsiThiBaeT bes 3aTpynnenuit [Ipumenser
METOAUKY 3aTpyAHEHUS 110 BEIOHMpAET TEOPETHYECKUE 3HAHUS
BBITIOJTHCHHUS 3aJJaHUM.| BBIOOPY METOJIUKH CTaHIAPTHYIO JUIST BBIOOpa METOTUKH
Jlomyckaet rpyObie BBIIIOJTHCHUS METOAUKY BBIIIOJIHCHUS 3aJaHUI.
OIIMOKY TIPH 3aJIaHHi. BBIITOJIHCHUS He nomyckaet omm6ox
BBITIOJIHCHUH 3a7aHuil,| JonyckaeT ommoku 3aJaHuN. IIPY BBIITOJIHEHU U
HapyIIaoIye JOTUKY | TpH BeimojaHeHun | Jlomyckaer ommoOKu 3aIaHHH.
penieHus 3ajiay. 3a/IaHU, HAPYILICHUSI| TPU BBITOJHEHUH CaMOCTOSTEILHO
JlenaeT HEKOPPEKTHbBIC| JIOTMKH PELICHUS 3aJlaHuM, HE aHaIIM3UPYyET
BBIBOJIBI. 3ajad4. Hapyliaroue pe3yJIbTaThl
BJIaJICHUE He moxet o6ocHOBaThH HcneITEIBaeT JIOTUKY PEIICHUS] | BBIOJHEHUS 3aJaHUM.
HaBBEIKAMH AITOPUTM 3aTPYJHEHHUS C 3amaq I'pamoTtHO
BBITIOJTHEHMS 3a/1aHui. | popmynupoBanueM | Jlenaetr KOppeKTHBIE [  O0OOCHOBBIBACT X0/
KOPPEKTHBIX BBIBOJIBI 110 pelIeHus 3a/1a4.
BBIBOJIOB. pe3yabTaTam
HcneiTeIBacT peLICHUS 3a/1a4uu.
3arpyaHeHus mpu | OGOCHOBBIBAET X011
000CHOBaHUH penieHus 3amay 6e3
anropuT™Ma 3aTpyAHCHUMN.
BBITIOJTHEHUS
3aJIaHHil.

OrneHka 1o JAMCHUMIUIMHE 3aBUCUT OT YPOBHSI COPMHPOBAHHOCTH KOMIIETCHIIMH, 3aKPEIICHHBIX 3a
TUCIUILIMHOM, W TpeJCTaBlseT cobol cpenHee apupMETHUYECKOe OT BBICTABIEHHBIX OIEHOK MO OTAEIbHBIM
pe3yabTaTaM oOy4deHus (3HaHUS, YMEHUs, BIaJCHUE HABBIKAMU).

OrneHKa «OTIUYHOY»/ «3aUTEHOY BBICTABIISETCS, €CIIHU CpeHee apupMETHIECKOe HAXOAUTCS B UHTEpBAJIe
ot 4,5 1o 5,0.

OrneHKa «XOpOIII0Y»/«3a4TEHO» BBICTABIISETCS, €CIU cpefHee apupMEeTHIeCKOe HaXOAUTCS B UHTEpBaJIe
ot 3,5 1o 4,4.

OrneHka «yIOBIETBOPUTENBHOY/ «3aUTEHO» BBICTABIISIETCS, €CIH CpellHee apu(pMeTHIecCKoe HaXOAUTCS
B MHTEpBaje ot 2,5 10 3,4.

OneHka «HEYAOBIETBOPUTENBHOY»/ «HE 3a4TEHO» BBICTABISETCS, €CIH CpefaHee apupMeTHYecKoe
HaxoauTcs B uHTEepBatie ot 0 10 2,4.

8. YueOHO-MeTOANYeCKOE 1 MaTePHATbHO-TEXHUYECKoe o0ecnedeHne AUCHUIIIMHBI (MOLYJ151)
8.1. IlepeueHb OCHOBHOM U AOMOJHUTEIBHOM JIUTEPATYPbl, HEOOXOIUMOM Il OCBOCHUSI AUCLUIIIIMHBI (MOJTYJISA)

Kommuecto
9K3EMILIIPOB/AIIEKTP
oHHBIN aapec DbC

Ne ABTOp, Ha3BaHUE, MECTO M3/IaHUsI, U3AATEIIbCTBO, TOJl M3/IaHUs YIEOHOU U
/i yue0HO-METOINYECKO JTUTEepaTyPhl

OcHoBHAasl JJuTEpaTYpa

1 [Haraucon U. I1., KpaTtkuii kypc BeIciiel MaTemMaTHkH, , 2009 https://e.lanbook.com

/book/283
2 Hatancon U. II., Kparkuii xypc Beiciield marematuku, ExarepunOypr: ATII, 9bC
2012
3 |Harancon W. I1., Kpatkuii kypc Boiciieit maremaTtuku, CII6.: Jlanb, 2005 9bC
4 |Hatancon U. I1., Kparkuii kypc Beiciueit marematuku, CII0.: Jlanp, 2007 9BC

JlomoJHUTENbLHAA JIUTEPATYPA

bamanuna JI. A., Ceammmse H. B., TpeckynoB A. JI., Sxynmna I'. B.,
1 |dononHuTenbHBIE — TOaBbl  MAaTEMaTHYECKOIO aHaJm3a. VYpaBHeHust ObC
MaTeMaTtuueckon usuxu, CII10., 2017




MopozoBa JI. E., CmuproBa B. b., Bekropnas anre6pa, Cankrt-IleTepOypr:

http://www.iprbooksh

2 |Canukrt-IlerepOyprekuii  TOCYIapCTBCHHBIH  apXHUTEKTYPHO-CTPOUTEIbHBIN
yrmpepeuter, O5C ACB, 2014 Op-ru/26870.html
3 |Kne6anos JI. b., CmupnoBa B. b., Teopus BepositHocTeid, JI., 1989 9bC
4 Cwmupnosa B. b., ®egoposa M. FO., Mopozosa JI. E., Epmios E. K., [Ipou3Bognas 9BbC
n guddeperiman Gyakimn ogHoi nepemennoi, CI16., 2016
5 Mopo3zosa JI. E., CmuproBa B. b., Ytuna H. B., Ilpamas u mnnockocts B OBC
npoctpanctse, CII16., 2017
Cpanumze H. B., Sxynuna I'. B., luddepennmanbuoe ucuucienue B ciiyyae OBC

(GYHKIMM HECKOJIbKUX nepeMeHHbix, CI16., 2016

Cwmupnosa B. b., ®egoposa M. FO., Mopozosa JI. E., Epmios E. K., [IpousBoanas
u nuddepennman GyHkuu ogHou mepemenHor, Cankrt- IletepOypr: CaHkT-
[TerepOyprekuit rOCyJ1apCTBEHHbIN ApXUTEKTYPHO- CTPOUTEIBHBIN
yausepcutet, DbC ACB, 2016

http://www.iprbooksh
op.ru/63639.html

MopozoBa JI. E., CmupnoBa B. b., Onpenenéunsiii unrerpai, CaHKT- OBC
8 [ITerepOypr:  Canmkr-IlerepOyprckuii  TOCYAapCTBEHHBIH — apXHUTEKTYpPHO-
crpoutenbbii yHUBepcuTeT, ObC ACB, 2011
9 |Mopo3sosa JI. E., ITonsikoBa O. P., JIuneitnas anredpa. Yacts 2, , 2014 9bC
10 CmupuoBa B. b., Moposzosa JI. E., Yruna H. B., CoxpamieHsslii Kypc 9bC
MaTeMaTuku g 6akanaBpoB. B 3 gactsax. Y. 1. Anrebpa u reomerpus, , 2019
11 baganuna JI. A., Ytuna H. B., Sxynmna ['. B., Psaasl: uucnossie, 9BbC
dbyakimoHanbHbIe U psbl Dypbe, CankT-IleTrepOypr, 2020
Kapamsan A. A., IlpokodseBa C. U., Ananutudeckas reoMeTpHsl Ha MJIOCKOCTH, 9BC
12 |Cankr-ITetepOypr: Cankt-IlerepOyprckuii rocy1apCTBEHHBINH apXUTEKTYPHO-
crponTelnbHEIN yHUBEpcUuTeT, ObC ACB, 2012
Kpaconenko I'. B., Canunze H. B., Slkynuna I'. B., Ananutuueckast reomerpusi. 9bC
13 Bextopnas  anre6pa. Teopuss mpenenoB, Caunkr-IlerepOypr:  Cankr-
[TerepOyprckuit rocy1apCTBEHHBIN apXUTEKTYPHO-CTPOUTENIbHBIN YHUBEPCUTET,
9bC ACB, 2014
14 |Kypour A. I'., Kypc Bbicuieit anredpst, CI16.: Jlans, 2011 9BC
15 |CmupnoBa B. b., Mopo3sosa JI. E., Heonpeaenennsiit unrerpain, CIIG6., 2007 9BC
MopozoBa JI. E., CmupnoBa B. b., TpeckynoB A. JI., ®&énopoa M. IO., 9BC
16 .
Onpenenennsiii narerpan, CII16., 2011
CmupnoBa B. b., Mopozosa JI. E., MBoukuna H. M., HeomnpeneneHuslii 9bC
17
unrerpain, CII6., 2010
18 CmupnoBa B. b., Mopozosa JI. E., EpmoB E. K., OObkHOBeHHBIE 9bC
quddepennmanbabie ypapaenus, CI10., 2010
19 |[Ipusanos U. U., Anasmrndeckas reomerpusi, CII6.: Jlans, 2010 9BC
KonoBanosa JI. B., Jluddepenuuanbupie ypaBHEHUS] U UX TNPUIOKEHHUS B 9bC
20
texuuke, CI16., 2015
bammakosa U. b., Kopabnesa U. U., IIpacuukoBa C. C., HeomnpeneneHHsiit OBC
21 |uuterpan. Ompenenennsii uHTerpan. OObIKHOBEHHbIE TU(depeHInaTbHbIE
ypaBHenus, CI16., 2013
Kapakazesin C. A., Ilak 3. E., ComoBeeBa O. B., [uddepenumnansHoe 9bC
22 . N
vcurciieare hyHakun ogHoi nepemennoi, CII16., 2015
23 [Mopo3osa JI. E., CmupHoBa B. b., Bektopnas anreopa, CII16., 2014 9bC
o4 [Tuckynos H. C., luddepennuanbHoe U UHTErpaibHOE UCUUCIEHUS: B 2-X T., 9bC
M.: UnTerpan-Ilpecc, 2010
1 Kpaconenko I'. B., Canumze H. B., Sxynuna I'. B., DneMeHTbl JIHHEWHOU 3EC

anreopsl, CI16., 2012




2 Kpaconenko I'. B., Canumze H. B., flkynuna I'. B., uddepenunansuoe u 9bC
WHTErpaJIbHOE UCYHCIICHHE B ciiydae GpyHkiuu ognor nepemenHoi, CII6., 2012

3 Kpaconenxko I'. B., Canmmze H. B., fxynuna I'. B., Epmo E. K, 9BC
OObIkHOBEHHBIE U depennnanbubie ypasaenus. Psapl, CI16., 2012

OObyuaromuecs u3 yrciia UHBaIUA0B 1 jnil ¢ OB3 o0ecnieunBaroTCs MeYaTHBIMU U (HJIH ) SJIEKTPOHHBIMU
00pa3oBaTeNbHBIMU peCcypcaMu B GOpMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM HX 37J0POBBSI.

8.2. IlepedeHb pecypcoB HMH(POPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTn «HTepHeT», HeOOXOIUMBIX IS
OCBOCHHS JUCITUTUIMHBI (MOTYJIs)

HaumenoBanue pecypca cetu «IHTEpHET DJIeKTPOHHBIN ajipec pecypca
Enuuelii 37€KTPOHHBIA pecype yueOHO-MeToamueckoi ymrepa-|http://mww.spbgasu.ru/Universitet/Bibli
typsl CIIOIACY oteka/Informacionnye resursy/)
" . " https://moodle.spbgasu.ru/enrol/index.p
Kypc Moodle "Marematuka (001muii Kypc) hp?id=1501
Kypc Moodle "UnauBuayanbHbie A0MalHUE 3a1aHus" ng[))iscil_/TSOodIe.spbgasu.ru/enrol/mdex.p
Kypc Moodle "Bekropuas anre6pa (31eKTpoHHbIH yueOHHUK)" Eg’efd/:/ r2n9010d|e.spbgasu.ru/ enrol/index.p
8.3. [lepedeHb cOBpeMEHHbBIX MPO(HECCHOHATBHBIX 0a3 TaHHBIX U MH()OPMAITMOHHBIX CIIPABOYHBIX CHCTEM
HaumenoBanue DJIeKTPOHHBIN apec pecypca
Cucrema qucranimonHoro ooyuenus CII6oIACY Moodle https://moodle.spbgasu.ru/
DnektponHas 6ubiuorexka Upouc 64 n}gp/)://ntb.spbgasu.ru/|rb|564r_p
DJIeKTPOHHO-OMOIMOTEYHAs cUCTeMa u3aareabcTBa "Jlanp" https://e.lanbook.com/
DIEKTPOHHO-0MOIMoTeuHas cucreMa usnarenbersa "FTOPAUT" https://www.biblio-online.ru/
Hayunas AIIEKTPOHHAS

Hayunas snektponnas 6ubnuorexa eLIBRARY.RU submorexa L IBRARY RU

®enepanbHblil  00pa3oBarenbHbId mNopTan "EnuHoe OKHO jgocTyna K

" http://window.edu.ru
06pa30BaTeJ'IBHLIM pecypcam

Enunplii  37€KTpOHHBIM  pecypc  yueOHO-METOJIMYECKOH JHUTepaTypsl

CII6I'ACY www.spbgasu.ru

8.4. IlepedueHb HMHQPOPMALIMOHHBIX TEXHOJOTHMM, HCIIOJIB3YEMBIX IPH OCYILECTBICHUH OOpa30BaTEIbHOTO
nporecca IO JMCUMIUIMHE, BKIOYas IepeueHb JIMIIEH3MOHHOTO U CBOOOJHO pPaclpOoCTpaHsIeMOro
MPOTrpaMMHOTO 00ecTieueHus

Croco6 pacnpocTpaHeHus
HaumenoBanwue (JTUIIEH3MOHHOE WM  CBOOOJIHO
pacupocTpaHsIeMoe)

MATLAB noroop NoJ131908369487
Matlab Bepcus R2019a or 01.11.2019 ¢ OOO "Codrnaiin
IIpoekTr!"

Horoop Ne /132009689201 ot
18.12.2020r [IporpammHBIE
npoaykTel MaiikpocodT, moroBop Ne
Microsoft Office 2016 132009689201 ot 18.12.2020 ¢ AO
"Co¢rJlaitn Tpeia": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.




Microsoft Windows 10 Pro

HoroBop Ne /132009689201 ot
18.12.2020r [IporpammubIie
npoaykTsl Maiikpocodr, noroBop Ne
1132009689201 ot 18.12.2020 ¢ AO
"CodrJlaitn Tperia": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

8.5. MarepuaabHO-TEXHUYECKOE 00€CTICUeHHUE TUCIIUTLTAHBI
CaeneHust 00 OCHAIIEHHOCTH Y4EOHBIX ayIMTOPUN U TOMEIICHH JIsl CAMOCTOSITEIbHON paOOThI

HanmMeHnoBaHue y4eOHBIX ayTUTOPHI M TTIOMEIIICHHIA
IUIsL CAMOCTOSITETILHON paboThI

OcHaiieHHOCTh 000pYJOBAHUEM U TEXHUYECKUMU
cpelacTBaMu O0yuyeHus

07. IlomenieHus A1t CAMOCTOSITETLHON pabOTHI

[Tomernenue a1t CaMOCTOSTEIbHON PaOOThI (UM TATbHBIN
3an oubmmoteku, aya. 217): I11IK-23 mt., B T.4. 1 mr.- [IK
mist gun ¢ OB3  (cuctemHbIlE  OJIOK, MOHHUTOP,
KJIaBUATypa, MBbIIb) C MOAKIIOYCHHEM K CETH
«HTEepHET» U ObecreueHueM JI0CTyna B 3JIEKTPOHHYIO
nHpopmannoHHo-00pa3oBarensHy0 cpeay CIIOIACY.
I1O Microsoft Windows 10, Microsoft Office 2016

07. VYwuebHble ayauTOpUU IPOBEJCHUS
HPaKTUYECKUX 3aHATHH, KypCOBOT'O
IPOEKTUPOBAaHUS (BBIIIOJIHEHUS KYpPCOBBIX padoT),
IPYNIIOBBIX W HMHIUBUAYAJIbHBIX KOHCYJbTAlUM,
TEKYIEro KOHTPOJIS U MPOMEXYTOUHOHN aTTecTaluu

JJIA

Kommiekr MYJIbTUMEIUIHOTO o0opynoBaHus
(mepcoHaIbHBIN KOMIIBIOTED, MYJIbTUMEIUNHBIN
IIPOEKTOP, SKpaH, aylAHO-CHUCTEMA), JIOCKA, KOMILIEKT
yueOHOW MeOenu, MOAKIIYeHHE K KOMITBIOTEPHON CeTH
CIIOI'ACY, Bbixon B HTEepHET

07. VYuebHble ayIUTOPHH
JIEKIIMOHHBIX 3aHATUI

HJIA IMPOBCACHUA

VYyeOHass ayauTopusi JAns  TPOBEACHUS  3aHITHIMA
JEKIIMOHHOTO THMA, KOMIUIEKT MYJbTUMEIUNHOTO
o0opynoBaHus (mepcoHanbHBIMN KOMIIBIOTEP,
MYJbTUMEAUNHBIA MPOEKTOP, PKpaH, ayJuo-CUCTEMA),
JIOCKa, JKpaH, KOMIUIEKT  yueOHOW  melenu,
noakmoueHne kK kommbiorepHoit cetn CIIGIACY,
BBIXOI B IHTEepHET

Z[J'ISI HHBAJIMJO0B U JIUI] C OB3 o0ecnieunBaroTCS CIICHHUAJIIBHBIC YCIIOBUA JI IMOJTYYCHUA O6pa3OBaHI/I$I B
COOTBETCTBHH C Tpe6OBaHI/I$[MI/I HOPMATUBHO-ITPABOBBIX JOKYMCHTOB.
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