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1. I'Iepeqel-lb nnaHnpyembiX pe3ynbraTtoB 06yqe|-|m| no aucuuniuHe (MOAy.ﬂI'O), COOTHECEHHbIX C
nrnaHnpyemMbiMu pe3ynbrataMm oCBOEHUA 06pasoBaTeanoﬁ nporpamMm

VHMBepcaanble KomMneTeHUunn

Tabnuua 1
HaumeHoBaHue
KaTeropuu Kopn HanmeHoBaHue Koa n HanmeHoBaHue nHgukaTopa PesynbTaTthbl
(rpynnbl) KOMMeTeHLUn KOMNneTeHuumn AOCTUXKEHUA KOMNEeTeHLUU obyueHus
KOMMNeTeHuun
He nNpeagycMOTpPEeHbI Y4eOHbIM NiaHoM
O6wenpodeccnoHanbHblie KOMNEeTeHUUn
Tabnuua 2
Ko v HaumeHoBaHue
Kopn HanmeHoBaHue
MHAMKaTopa AOCTUXEHUS Pe3ynbTatbl 06y4eHus
KOMneTeHUun KOMMneTeHUumn
KOMMNeTeHuuun
OflK-2 CnocobeH NpuMeHsATb OnkK-2.1 31 0OMnkK-2.1

OCHOBHbI€ 3aKOHbI U
MeToAbl UccreaoBaHuin
€CTECTBEHHbIX HayK
Ons peleHns 3agad

MpumeHsaeT maTtemaTuyeckme
MeToAbl U OCyLLecTBnsAeT

MaTeMaTnyeckyto obpaboTky
AaHHbIX, MONYYEHHbIX B X04e

3HaTb: OCHOBHbIE MOHATUA U METObI
MaTeMaTU4ecKoro aHanuaa, NMHenHon
anrebpsbl, Teopumn g depeHumanbHbIX
YPaBHEHWI 1 3NEMEHTOB TEOPUM YPaBHEHUI

npodeccrmoHanbHow pa3paboTku npoayKuum MaTemaTnyeckon husnku, Teopum
AeATenbHOCTU 06LLEeCTBEHHOro NUTaHUS, a Takke | BEPOSTHOCTEN N MaTeMaTU4eCKon CTaTUCTUKN
3KCMEepPTU3bl KaYecTBa Cbipbs 1 Y1 0MNnK-2.1
roTOBOM NPOAYKLUUK YMeTb: NPUMEHATb MaTemaTnyeckne MeToabl
npu pelleHnn npodeccuoHanbHbIx 3agay
MpodeccnoHanbHbIe KOMMNETEHLUN
Tabnuuya 3
Kop HanmeHoBaHue Ko v HaumeHoOBaHMe nHANKaTopa AOCTUKEHUSA PesynbTaTthbl
KOMneTeHUuu KOMNeTeHUumn KOMMeTeHuumn obyyeHus
He NpeAyCcMOTpPeHbl Y4e6HbIM NfiaHOM
2. MecTo aucuunnuHbl (MoaynsA) B CTPYKType obpa3oBaTenbHON NporpaMmbI
MecTo gucumnnuHel B CTPYKTYpe obGpasoBaTernbHOM Nporpammebl; oba3aTenbHasa 4YacTb.
Tabnuua 4
Ko, MpepwecTtBytowme MapannenbHo
A pen ytow P Mocnepyowme AUCUNNIIUHBI
KoMneTeHLuun AVNCLUMNIUHDbI ocBauBaeMble AUCLUNIIVHBI
OrliK-2 3konorus; BruoopraHunyeckas xumus;

O6wwas n HeopraHuyeckas
XUMUS;
dusnka

AHanuTuyeckasa XmMmnsi u pmUsnKo-xummnyeckue
MeTOAbl aHanm3a;

Teopus BEPOATHOCTEN 1 MaTemaTnyeckas
cTaTUCTUKE;

YyebHas npakTuka: TexHonorndeckas npakTuka;
OpraHuyeckas Xumus;

XUMU4Yeckmne ocHoBbl BUOMOrMYECKMX NPOLIECCOB

3. O6beM AMCLUMNNUHLI B 3a4eTHbIX eAUHULIAX C yKa3aHUeM KonuyecTBa akafeMU4ecKnX Yacos,
BblZeNeHHbIX Ha KOHTaKTHYI0 paboTy o6Gy4arolmxcs ¢ npenogaBaTenem (No BuaaM y4yebHbIX 3aHATUN) U Ha
caMocTosiITeNbHYH pa6oTy oGy4aroLmxca

Tabnuua 5
Bup yyebHou paboTbl Bcero yacoB Kypc 1

AyauTtopHasi KOHTaKkTHasa pabora (Bcero), 28 28

B TOM yucne:

NeKunoHHble 3aHatus (J13) 16 16
nabopatopHble paboThbl (J1P) 0 0
npaktudeckune 3aHatus (M3) 12 12
BHeayauTopHas KoHTakTHas pabota, KCP 9 9
CaMOCTOﬂTganaﬂ pabota (Bcero), 269 269
B TOM yucne:

BblnonHexue PP 44 44
NOAroTOBKA K KOHTPOJIbHBIM paboTaM (TECTUPOBaHMIO) 45 45
BbIMOJTHEHNE JOMALLHUX 3adaHni 45 45
CaMOCTOATENbHOE N3y4eHne OTAENbHbIX TEM 45 45
NoAroToBKa K KOMNJIOKBUYMaM 45 45
NoAroToBKa K 9K3aMeHy 45 45




Popmbli TeKyllero KOHTposfsa ycneBaeMoCcTu

PIP

AOoMallHee 3agaHune

KOHTponbHas paboTta

npakTny4eckKune 3aHATUA

®opMbl NPOMEXYTOYHOM aTTecTauum

9K3aMeH, 3K3aMeH

JK3aMeH, 9K3aMeH

KoHTponb 18 18
UTOIO: yac. 324 324
UTOIO: 3.e. 9 9

4. CopepxaHue QUCLMUMNIUHLI, CTPYKTYPUPOBaHHOE Mo TemaM (pa3genam), C ykasaHueM OTBEAEHHOro Ha
HUX KONMM4YeCTBa aKafeMMiYeCKMX YacoB U BUAOB YYEOHbIX 3aHATUI

Tabnuua 6
Ne HaumeHoBaHMe paagena Buabl y4eGHOM Harpy3Kk1 U UX TPyAOEMKOCTb, Yacbl
pasgena AUCLMNAVNHDBI n3 ne n3 CPC KCP Kowr- Beero
ponb YacoB
1. JInHenHas anre6bpa 2 - 2 32 1 2 39
2. BekTopHas anrebpa 2 - 2 36 1 2 43
3. AHanuTnyeckas reomeTpus 2 - - 32 1 2 37
4. BBegeHve B MaTemMaTU4ECKUA aHanNm3 2 - - 34 1 2 39
5. JvdepeHumansHoe ncymcneHme 2 - 2 29 1 2 36
6. MHTerpanbHoe ncuncnexuve 2 - 2 36 1 2 43
7. OnddepeHumansHble ypaBHEHUS 2 - 2 34 1 3 42
8. Pagbi 2 - 2 36 2 3 45
WUTtoro: 16 0 12 269 9 18 324
4.1. CogepxaHue NeKUNOHHbIX 3aHATUMN
Tabnuua 7
Ne HauMmeHoBaHMe CopepxxaHue nekuum . Kon-
n3 pazaena Tema nekuumn (nepeyeHb OUOaKTUYECKNX eOUHNL; BO
paccmaTtpvBaeMbIX NOATEM, BOMPOCOB) YacoB
Kypc 1
JInHenHasa anrebpa BeegeHue. MpeomeT maTematukn. Ponb mateMatuyeckux mogenein B npowecce
nosHanusi. Onpepenutenu 2 n 3 nopsigkos. OCHOBHbIE CBOWNCTBA,
1. MUHOPp ¥ anrebpanyeckoe fononHeHune. MoHsaTue o6 onpegenutene 2
n-nopsiaka u ero BblumcrieHve. CUcTembl NMUHENHBLIX YPaBHEHUIA.
MeTtop Kpamepa.
BekTtopHas anrebpa | BekTopsl. CkansipHoe npousBeaeHve. CBoONCTBa 1 BbluucneHne. BektopHoe
npoussegeHue. CBOWCTBA U BbluMCHEHUE. [eoMeTpruyeckmin n
2. MEeXaHN4eCKNIA CMbICI BEKTOPHOIO Npov3BeaeHns. Ycnosus 2
KOnnuHeapHOCTH BekTopoB. CMmellaHHoe npousseaeHune. Ceorctea
1 BblyMcneHne. KomnnaHapHOCTb BEKTOPOB.
AHanuTtuyeckas AHanuTtuyeckas YpaBHeHWe NnocKoCcTU, NpoxoasLlen Yepes AaHHYI0 TOUKY C
3. |reomeTpus reomeTpus 3aaHHbIM BEKTOpPOM HopManu. ObLuee ypaBHeHne NnockocTu. Yron 2
' MeXAy NIIOCKOCTSIMU. YCNOBMSA NapannenbHOCTU U
nepneHanKynsipHOCTU NITOCKOCTEN.
BBegeHue B BBenenue B Mpenen yHKLMN OOQHON U HECKOMNbKUX NnepeMeHHbIX. [ToHaTne BM n
4 MaTeMaTn4eckmmn MaTtemaTn4eckmmn BB BenuuuH, orpaHNMYeHHON 1 OTAENUMBIN OT HYNS BEMUYUH, UX 2
" |aHanus aHanms ceoncTBa. MpocTeliwmne ceovicTBa npegenos. CpaBHeHe bBM n Bb.
CsowvicTBa akBmBaneHTHblx bBM n bb BennymH
OudbdepeHunansHoe | QuddepeHunansHoe | QuddepeHuman n npomssogHas yHKLUN OOHON NepeMeHHON.
5. [ncuncnenve ncuncnexHve Csogka copmyn anddepeHumpoBaHus. NMpumeHeHe NOHATHSA 2
NpOV3BOAHON B SKOHOMMUKE
WHTerpanbHoe WHTerpanbHoe MepBoobpasHasi u HeonpeaeneHHbIM uHTerpan. OnepaTtop
6. | cHucnenne ncuncnexHve WHTErpUpOBaHUS 1 ero cBoncTea. Tabnuua ocHOBHbIX (hopMyn >
’ WHTErpupoBaHns. 3aMmeHa nepemMeHHbIX B HeonpeaeneHHOM
nHTerpane. IHTerpupoBaHune no 4yactsam.
OundbdepeHumansHbie | QuddepeHumnanbHbie | ObbikHOBEHHbIE AnddepeHumnanbHble ypaBHeHUs. OCHOBHbIE
7. |ypaBHenua ypaBHeHus noHATua. 3agava Koww ana Y nepsoro nopsiaka. feomeTpuyeckoe 2
’ TonkoBaHue [1Y nepBoro nopsigka 1 ero peLleHnin. Y paBHeHNs ¢
pasgensownuMmncsa nepemMeHHbIMU
Pagbl Pagbi Yucnosble pagbl. CxogumocTs U cymma psaga. FeomeTtpuueckas
nporpeccusi. Heobxoanmoe ycnoesue cxogumocTu psiaa.
8. MpocTenwmre gencTemsa Hag pagaMmn: YMHOXEHUE Ha YUCHo, 2
CINoOXeHue U BbluuTaHme. Paabl ¢ NONOXUTENBHLIMU YrieHaMW.
TeopeMbl cpaBHEHUS.
Wrtoro 3a kypc:| 16
Utoro:| 16




4.2. CopepxxaHue nabopaTopHbIX 3aHATUN

Tabnuua 8
Ne | HaumeHoBaHue HanmeHoBaHue Conepxanne naboparopHoi pa60'!'|=| Kon-
9 (nepeyeHb AnaaKTUYECKNX eanHnL; BO
np pasgena nabopartopHoi paboTbl
paccmaTtpuBaeMbIX NoATEM, BOMPOCOB) YacoB
He nNpefgycMOTpPeHbI Y4eOHbIM NiaHoM
4.3. CogepxaHue NPakTU4eCKUX 3aHATUN
Tabnuuya 9
CopepxaHue NpakTUYECKOro 3aHATUA Kon-
Ne HanmeHoBaHue Tema npakTuyeckoro .
n3 pasgena 3AHATUS (nepeyveHb AnaaKTUYECKNX eanHnL; BO
paccmaTpuBaeMbIX MOATEM, BONPOCOB) yacoB
Kypc 1
1 JInHenHasn anrebpa JnHenHas anrebpa PelueHne 3agay nMHenHom anredpbl 1 aHanNnUTUYeCKon 2
reomeTpuu
BekTtopHas anrebpa BekTopbl JInHenHble onepaunn Haa BekTopamu. CkanspHoe
5 npousseaeHne BeKTopos. BekTopHoe 1 cmellaHHoe >
) npou3BeAeHNe BEKTOPOB. YCrOBUS KONMMHEAPHOCTU U
KOMMNaHapHOCTW BEKTOPOB.
OudbdepeHunansHoe | OuddepeHumansHoe BbluncneHne nponssogHbIX YNCNOBON PYHKLUN OOHOMN
ncuucneHve ncuncnexHve nepemMeHHon, NapaMmeTprUYeCckn 3agaHHbIX PyHKLMNA,
3 HesBHO 3a4aHHbIX yHKUMIA. Jlorapmudmmyeckoe 2
’ anddpepeHumpoBaHne. Cxema nccrnenoBaHnsa CBOMNCTB
YNCMOBbIX PYHKLUMI 1 NOCTPOEHNE rpacdnkoB C
NPUMEHEHNEM KOMMbIOTEPHBIX MPOrpamm.
WHTerpansHoe WHTerpansHoe HenocpencTBeHHOe UHTErpupoBaHue. VIHTerpupoBaHune
4. | ncumcneHne MncyucneHune BblpaXkeHWI, coaep Kallnx KBagapaTHbIN TPEXUSIEH. 2
WHTerpvpoBaHve 3aMeHON NepeMEHHON 1 N0 YacTaM.
5. OnddepeHumansHbie | AuddepeHumansHbie OndepeHumansbHbie ypaBHEHNS C pasgenstowmmmncs 2
ypaBHEeHus ypaBHeHWs nepemMeHHbIMU, OAHOPOAHbIE YpaBHeHUs | nopsaka.
Psgbl Yucnosble psiapbl € YuncnoBble psabl C NONOXUTENbHBIMU YrieHamu. MNpusHaku
6 NONOXUTENbHBIMM CXOAMMOCTU: HEOBX0AMMbIW, CpaBHEHUsI. [locTaTouHbIE 5
’ yneHamm npusHaku: Janambepa, pagukanbHbii npusHak Kowwm,
VHTErpanbHbIi NPU3HaK
Wtoro 3akypc: | 12
WUtoro: | 12
4.4. CopgepxaHue CaMOCTOATENIbHOM PaboThbl
Tabnuua 10
Bup CopepxaHue caMoOCTOATENbHOW paboThbl Kon-
Ne HanmeHoBaHue . .
nin pazgena CaMOCTOATENbHOMN (nepeyeHb ouAaKTUYECKNX eauHNL; BO
paboThbl paccMaTpvBaeMbIX NOATEM, BONPOCOB) YyacosB
Kypc 1
1. JInHenHasn anrebpa BblnonHeHne PP BbinonHeHne gomallHero 3agaHuvs:
- Beiuncneruve onpegenutenen. lenctemsa ¢ MaTpuuamu.
O6paTtHas maTtpuua.
- PewweHve cucteM nuUHEnHbIX ypaBHEHNIA. 4
MoproToBka K MPaKTUYECKUM 3aHATUAM NO pasgeny «JlnHenHasa
anrebpan:
- Boiuncnenune onpeagenutenen. Metog Kpamepa pelueHus
CUCTEM NIMHENHBIX YPaBHEHWUN;
BekTopHas anrebpa - JInHelHble onepaummn Hag BEKTOpamu;
- CkansipHoe npousBedeHne BeKTOPOB; 6
- BekTopHOe npov3BegeHne BEKTOPOB;
- CmellaHHoe nNpousBeaeHne BEKTOPOB.
AHanutuyeckas - YpaBHeHWEe NpsiMoli B NPOCTPaHCTBE;
reomeTpusi - YpaBHEHUs NNOCKOCTM B NPOCTPaHCTBE;
- YcnoBusi napannenbHOCTU U NepPNeHaNKYNSPHOCTM NPSIMON U 4
NIoCKOCTH;
- KaHoHu4eckre ypaBHeHus annunca, runepbonel, napabonsbi.
BeeneHve B PackpblTre HeonpeaeneHHOCTeN Npu BbIYUCNEHWUN NPEAENOB;
mMaTtemaTu4ecKuni - BbluncneHuve npegenos ¢ NOMOLLLI 3KBUBANEHTHbLIX BENTUYNH; 6
aHanua - NccnepoBaHue yHKUMM HA HEMPEPBLIBHOCTS;
- ToYkn paspbiBa.
OudpbdepeHumansHoe BbluncneHne nponsBoaHbIX YNCNOBOW PyHKUUN OAHON
ncuucneHmne nepeMeHHoN;
- BbluncneHme npor3BogHON NapameTpryeckun 3agaHHbIX 4
PyHKLMIA;

- BblumMcneHune 4acTHbIX MPOM3BOAHbBIX PYHKLNN HECKONBKMX
NnepemMeHHbIX;




WHTerpanbHoe
ncuucneHune

OudbdepeHumnansHbie
ypaBHEHus

Panbl

- BblumcneHune nponsBogHbIX CAOXHbBIX (PYHKLNIA

- BbluncneHve HeonpeaeneHHbIX NHTErpanos;
- BbluncneHue onpegeneHHbIX UHTErparnos;

- BbluncneHue kpaTHbIX MHTErparnos;

- BbluncneHvne HecobCTBEHHbIX MHTErparnos;

- BbluncneHve KpMBONMHENHbIX MHTErParnos.

- PeweHve anddepeHumanbHbiX ypaBHEHU NEPBOro NOpPsAKa; -
PelweHne anddepeHLmanbHbIX YpaBHEHUN BbICLLUMX MOPSLKOB;

- PeweHne nunHenHbIX 0gHOPOAHBIX AnddepeHumanbHbIX
YPaBHEHUIN C NOCTOAHHBLIMU KO3 pULMeHTamu;

- PelueHve nnHenHbIX HeOAHOPOAHbIX AnddepeHLnanbHbIX
YPaBHEHWIN C NOCTOSAHHLIMU KO3 puumneHTamm

CxoQuMOCTb pSAo0B C NONOXUTENbHLIMU YrleHaMu;

- CXoaMMOCTb 3HaKoYepeayoLLNXCs PSAOB;

- CxoanMOCTb PYHKLMOHArbHbIX U CTENEHHbIX paaoB. O6nacTtb
CXOQUMOCTH;

- PasnoxeHne gyHkuun B psa Tennopa.

JInHenHasa anrebpa

BekTopHas anrebpa

AHanuTudeckas
reomeTpusi

BBegeHue B
MaTemMaTu4ecKuin
aHanus

OudbdepeHumnansHoe
ncyucrneHue

WHTerpanbHoe
ucuncneHve

OudbdepeHumnanbHeie
ypaBHEHus

Papbl

noaroToBka K
KOHTPOJbHbIM
pabotam
(TecTnpoBaHuio)

Henicteua ¢ matpuuyamm. ObpaTtHaa matpuua. PelleHue cuctem
NMHENHbIX YpaBHEHUI C NOMOLLbIO 06paTHOW MaTpuubl. PaHr
maTpuubl. PelleHne cucteM NMHENHbIX ypaBHEHWI METOL0M
laycca. [MprMeHeHWe KOMMNbIOTEPHBIX NPOrpamMM A PeLleHns
CNnAY

NuHeRHble onepauun Hag BekTopamu. CkansipHoe npou3sBeaeHue
BEKTOPOB. BekTopHOe 1 cMellaHHoe Npoun3BeeHne BEKTOPOB.
YCcnoBus KOMMHEAPHOCTM 1 KOMMNIIAaHAPHOCTU BEKTOPOB.

Bbluncnenune npegenos. HeonpeaeneHHocTv Buaa

BbluncneHne nponsBogHbIX YNCNOBOW PyHKLUN OAHON
nepemMeHHON, NnapaMeTpnyeckm 3agaHHbIX PYHKUMIA, HESABHO
3agaHHbIX yHKUMIA. Jlorapndpmmyeckoe auddepeHumnposaHume.
Cxema uccnegoBaHusi CBOMCTB YMCMOBbIX (YHKLMIA U NOCTPOEHMEe
rpadomKoB C NPUMEHEHNEM KOMMBLIOTEPHbBIX NPOrpamMM.

lMpounsBoaHble 1 guddepeHumansl yHKLUUM OAHON N HECKOMbKUX
nepeMeHHbIX

- BbluncneHne HeonpeaeneHHbIX UHTErpanos;
- BeluncneHve onpegeneHHbIX MHTErpanos;

- BbluncneHuve kpaTHbIX MHTErparnos;

- BbluncneHvne HecobCTBEHHbBIX MHTErparnos;

- BbluncneHve KpMBONMHENHbBIX MHTErPAioB.

OnddepeHunansHbie ypaBHeEHNS

- Psip Teninopa;

- Teopema 0 €AMHCTBEHHOCTU Pa3noXeHns PyHKLMN B CTENEHHON
pAA;

- flocTaTto4Hble ycroBus pasnoxeHus dyHkunm B pag Tennopa;

- PasnoxeHune no cteneHsam anemeHTapHbIX PYHKLUI;

- MpunoxeHns psagoBs: BblYUCIIEHNE 3HAYEHWUI DYHKLMK,
WHTErpanos, pewenHune Y.

JInHenHasn anrebpa

BekTtopHas anrebpa

AHanunTtudeckas
reomeTpus

BeeneHune B
MaTeMaTu4ecKum
aHanus

OudbdepeHunansHoe
ncuucneHme

WHTerpanbHoe
ncuucneHme

OudbdepeHumnansHblie
ypaBHEHVS

Pagbi

BbIMNOJTHEHME
OOMaLLHNX
3agJaHun

[MepBbIN 1 BTOPOW 3aMevaTernbHble npeaernbl.
- HenpepbiBHOCTb dhyHKUMK. TOYKM paspbiBa.

- JlnuHenHble onepauunn Hag BekTtopamu. CkansipHoe
npounsseeHne BEKTOPOB;

- BekTopHOe, cmeluaHHOe npon3BedeHne BEKTOPOB.
lMoaroToBKa K NpakTUYECKNM 3aHATUAM N0 pasgeny

- ypaBHEHMﬂ ﬂpﬂMOVI Ha NJ1I0CKOCTU U B NPOCTPAHCTBE,;
- YpaBHeva NJIOCKOCTU B NPOCTPAHCTBE.

HenocpencTeeHHoe uHTerpmpoBaHue. VIHTerpupoBaHune
BbIP@XXEHWN, COAepXKalLLMX KBaAPaTHbIA TPEXUIEH.
VIHTErpmpoBaHne 3ameHon NEPEMEHHON M MO YaCTSAM.

. JInHenHble ogHopoaHble anddepeHumanbHble ypaBHEHUS
BTOPOro nopsiaka ¢ NOCTOSAHHbIMU Ko3dbduumneHTamn. Cnyyan
OEeNCTBUTENBHBIX Pa3NNYHbIX KOPHEN XapaKTepUCTUYECKOTO
ypaBHeHus. Cny4van KpaTHbIX EeVCTBUTENBHBIX KOpHen. Cnyyan
KOMNIIEKCHbIX KOPHEN XapaKTEPUCTUYECKOTO YpaBHEHUS.

BbluncneHune onpeaeneHHoro nHterpana. 3ameHa nepeMeHHoln B
Onpe,ﬂ,eﬂéHHOM MHTEerpane. Bbluncnenue onpe,u,enéHHoro
MHTEerpana no 4Yacrtdam.

OudbdepeHumanbHbie ypaBHEHUS! BbICLLIMX NMOPSAKOB,
JornycKatoLme NOHWXeHVe nopsaka.

MpusHak Beneplutpacca paBHOMEPHOW CXOANUMOCTU
dyHKUMOHanbHoro psiga. CteneHHble psiabl. Teopema Abensi.




HaxoxgeHne obnact cxoanmMoCcTy CTENEHHOTO paga.

JInHenHasa anrebpa

BekTopHas anrebpa

AHanuTudeckas
reomeTpus

BBegeHue B
MaTeMaTu4ecKuin
aHanus

OudbdepeHumnansHoe
ncuucneHmne

WHTerpansHoe
ncyncneHne

OudbdepeHumnansHbie
ypaBHEeHus

Papbl

CaMOCTOATENIbHOE
n3y4vyeHue
oTAenbHbIX TEM

Matpuupl. Ux Buabl. Anrebpa matpuu. O6paTtHast matpuua.
Teopema cyLLeCTBOBaHUS, U eaUHCTBEHHOCTM 0BpaTHOWM
MaTpuubl.

BekTtopbl. CkanspHoe npou3segeHne. CBOMCTBA U BblYUCTIEHME.
BekTopHoe nponsseaeHve. CBONCTBA W BblYMCIIEHME.
"eomMeTpUYeCKMn N MEXAHUYECKUI CMBICT BEKTOPHOIO
npou3BeaeHNs. YCrnoBms KONMHeEapHOCTU BEKTOPOB.
CwmeLluaHHoe nponsBefeHve. CBONCTBA U BbIYUCTIEHME.
KomnnaHapHOCTb BEKTOPOB.

YpaBHeHue nrnockocTn, NPoxoasLLen Yepes AaHHY TOUKY C
3aaHHbIM BEKTOPOM HopManu. ObLuee ypaBHeHVe NnockoCTy.
Yron mexay nnockocTaMu. YCnoBums napannenbHocTu n
nepneHankynspHOCTM NITOCKOCTEN.

Mpeaen dyHKUMM OOHOM M HECKOSbKMX NepeMeHHbIX. [oHATue
BM 1 BB BenuynH, orpaHU4EHHOM 1 OTAENUMbINA OT HYNs
BENWYMH, X cBoncTBa. [pocTeliume cBONCTBa NpPeaeros.
CpaBHenve BM n BB. CBoiicTtBa akBuBaneHTHoix BM n Bb
BENUYMH

OudpdbepeHuman n nponssogHas yHKUMM OOHOW NepeMeHHON.
Ceogaka chopmyn anddepeHumpoBaHus. MNpumeHeHne NoHATUS
NPOU3BOAHOW B 3KOHOMMUKE.

MepBoobpasHas n HeonpedeneHHbIM uHTerpan. OnepaTtop
WHTErpupoBaHuns 1 ero cBoncTea. Tabnuua oCHOBHbIX (HOpPMYI
WHTErpupoBaHus. 3ameHa NepeMeHHbIX B HeonpeaeneHHoM
nHTerpane. ViHTerpupoBaHue no 4actam

O6bIkHOBEHHbIE AnddepeHLmanbHble ypaBHeHNsI. OCHOBHbIE
noHaTus. 3agada Kowwn ansa 1Y nepBoro nopsiaka.
eomeTpuyeckoe TonkoBaHune 1Y nepBoro nopsiaka u ero
pelleHnii. YpaBHeHUs C pasaensowyMmcs nepeMeHHbIMY

Yucnosble psaabl. CxoammocTb 1 cymma psaa. FeomeTtpuyeckas
nporpeccusi. Heobxogumoe ycnoBsme cxogumMocTu psiga.
MpocTeniune gencTBna Hag pSAaMy: YMHOXEHME Ha Yncno,
CroXeHve 1 BbluMTaHue. PAabl C NONOXUTENbHBIMU YneHaMu.
TeopeMmbl CpaBHEHUS.

JInHenHas anrebpa

BekTopHas anrebpa

AHanuTtudeckas
reomeTpust

BBegeHue B
mMaTeMaTu4ecKuin
aHanus

OudbdepeHunansHoe
ncuucneHve

WHTerpanbHoe
ncUncneHmne

OudbdepeHumnansHblie
ypaBHEHUs

Pagbl

noaroToBKa K
KOJ1NoKBMymMmam

PelueHune cuctem nNyHerHbIX ypaBHEHUA C NOMOLLbIO 06paTHOM
maTtpuua. Panr matpuubl. Teopema KpoHekepa-Kanennu. Metoa
laycca

BekTtopbl. CkansipHoe npousBeaeHne. CBOMCTBA U BblYUCTIEHME.
BekTopHoe npousseneHne. CBOMCTBA 1 BblYMCIEHUE.
FeomeTpuyeckunini 1 MexaHN4YeCcKkunin CMbICI1 BEKTOPHOIrO
npovsBeaeHust. YCnoBusi KONNMHeapHOCTU BEKTOPOB.
CwmelwaHHoe nponssegeHne. CBOMCTBA U BbIYMCIEHUE.
KomnnaHapHOCTb BEKTOPOB.

JInHenHas, BekTopHas anre6pa N aHanmnTn4yeckaa reomeTpua

HenpepbIiBHOCTE OTOOPaXXEHUS U YUCITOBOW (DYHKLUM OOHON U
HeCKOINbKMX NnepemeHHbIX. OQHOCTOPOHHWE Npeaernbl yHKUMK B
Touke. ToYkM paspbiBa PYHKUMM U NX kKnaccudmkaums. CBoncTea
YHKUMIA, HENPEPBLIBHLIX B TOYKE U HA OTPE3Ke.

MonHeIn andbdepeHumnan 1 YacTHble NMPOU3BOAHbLIE PYHKLIMK
HECKONMbKMX NepeMeHHbIX. YacTHble NPON3BOAHBIE CITOXHbIX
PYHKUMIA. BeluncneHne nponsBoaHbIX HEABHbIX PYHKLNUA OOHOW U
HECKOSbKMX NepemMeHHbIX. [pon3BogHasa no HanpaeBnexHuto,
rpagueHT.

OudbdepeHumnanbHoOe 1 MHTerpanbHOe NCHMCNeHne

OundpdepeHumansHoe 1 nHTerpanbHoOe ucducneHme

OundpdepeHumansHble ypaBHEHUS 1 psabl

JInHenHasa anrebpa

BekTopHas anrebpa

AHanuTtndeckas
reomeTpusi

noAaroToBKa K
aK3ameHy

PelueHne cuctem nyHerHbIX ypaBHEHUI C NOMOLLbIO 06paTHOM
maTtpuua. PaHr matpuubl. Teopema KpoHekepa-Kanennu. Metoa
["aycca.

BekTopbl. CkansipHoe nponsseneHne. CBOMNCTBA U BblYUCTIEHME.
BekTopHoe npousseneHne. CBOMCTBA 1 Bbl4UCIEHNE.
FeomMeTpuUYeCKMin 1 MEXAHUYECKUIA CMbICTT BEKTOPHOIO
npou3BeaeHns. YCrnoBms KONMMHEapHOCTU BEKTOPOB.
CwmelwaHHoe npoussegeHne. CBOMCTBA U BbIYMCIIEHNE.
KomnnaHapHOCTb BEKTOPOB.

[pamasa B npocTpaHCTBE M Ha NNocKocTu. BekTopHoe,
KaHOHNYEeCKne U napamMmeTpmnyeckmne ypaBsHeHus ﬂpﬂMOIZ.




KaHoHU4YecKkne ypaBHEHUS KPUBbIX BTOPOro nopsiaka

BsegeHue B MpenenbHbI Nnepexod B HepaBeHcTBe. [pu3Hakm

MaTemaTuyecKkmmn cyllecTBOBaHUs Nnpeaenos. NepBbii 1 BTOpOW 3ameyaTernbHble 6

aHanus npeaensi.

HOnddeperHunansHoe MpownssoaHble 1 gnddepeHumans! BbICLLNX NOPSOAKOB YHKLUN

ncuucneHme ofHoW nepemeHHom. CBorncTBa pyHKUMIA, AMddepeHLpyeMbIX 4
Ha uHTepBane (Teopembl Ponns, Koww, Narparxa, npasuno
Jlonutans).

WHTerpanbHoe OnpegeneHHbii MHTerpan. ®opmyna HetoToHa-JlenbHuua.

ucumncneHve Teopema 0 NpoM3BOAHON MHTErpana no BepxHeMmy npegeny. 6

3ameHa nepeMeHHOI B onpeaeneHHoM uHTerpane u
WHTErPUPOBaHME MO YaCTAM.

OudbdepeHumnansHblie OpHopogaHble 1Y nepBoro nopsigka. MIHTerpupoBaHe NIMHERHbIX
ypaBHeHus Y nepsoro nopsigka. YpasHeHue bepHynnu. MiHTerpnposaHue 6
Y B nonHbIx agndpcepeHumanax
Pagbl MpusHakn cxognmocTtn Janambepa n Kowwn. MiHTerpanbHbIi
npuaHak cxogmmocTtu psaa. OueHka octaTka psga C NOMOLLbIO 6

MHTEerpanbHOro npun3sHaka

WUtoro 3a kypc: | 269

Wtoro: | 269

5. Metoaunyeckue YKa3aHusa ansa oﬁyqalou.mxca Nno OCBOEHUI ANCUUNJINHDbI (MOAynﬂ)

1. MeToauyeckue ykasaHus npu paboTte Ha nekumm

[o nekumn CTyAeHT AOMKEH NPOCMOTPETb YY4EOHO-METOAMYECKYIO U HayYHY0 NUTepaTypy no Teme nekuuun
Ans Toro, 4To6bl MMETL NpeacTaBneHne o npobnemax, kKoTopble 6yayT NOAHATLI B NEKUUW.

Mepeg Havanom nekumm obyyawowmmca coobllaeTcsa Tema fekuuu, nnad, BONpOoChl, nognexawue
pPacCMOTPEHUIO, [OBOAATCSH OCHOBHbIE nMTepaTypHble MCTOYHWMKM. Becb y4ebHbIi MaTtepuarn, coobliaembin
npenogasarteneM, AOMKeH He NpocTo npocnywmBatbes. OH gormkeH BbiTb akTMBHO BOCMPUHAT, T. €. YCbIWaH,
OCMBICIEH, MOHAT, 3admMKcMpoBaH Ha bymare u 3akpenneH B namsaTtu. lMpuctynas Kk cnywaHuio HOBOro y4ebHoro
martepuvana, nonesHo MbICNIEHHO YCTaHOBWUTbL €ro CBA3b C paHee u3yyeHHblM. Crneas 3a TEXHUKOW YTEeHWs nekuum
(aKueHT Ha cylecTBEHHOM, MOBbILEHWE TOHa, WU3MeHeHue pwuTMa, naysa u T. n.), Heobxogumo Bcrnepd 3a
npenogasateneM ymeTb BblAeNATb OCHOBHble KaTeropuu, 3akOHbl M ONpedensdTb WX coaepxaHue, npobnemsl,
npegnonaratb VX BO3MOXHble pellueHWs, AokasatenbctBa M BbiBoAbl. OcCyllecTBnsAs Takyto paboTy, MOXHO
3HaunTenbHO obneruntb cebe nOHUMaHwe y4yebHOro MaTepuana, ero KOHCMEeKTUpOBaHWe W AanbHevlee
n3yyeHwue.

2. MeTopunyeckue ykasaHusi Npu noaroToBKke U paboTe Ha NPaKTUYECKOM 3aHATUM

MpakTuyeckne 3aHATMA MO AMCUMNIMHE NPOBOAATCH B UensxX BblpaboTKM MNpaKkTUYeCKMX YMEHUn W
nprmobpeTeHnsi HaBbLIKOB B peLleHMn NpodeCcCnoHanbHbIX 3adau.

MoproTtoBka oBy4varoLerocs K NpakTU4eCKOMy 3aHATUIO NPOM3BOAMTCS MO BoMpocaM, pa3paboTaHHbIM And
KaKgoM Tembl MpakTUYeCKUX 3aHaTMnm u (unu) nekumi. B npouecce noaroToBKM K MPaKTUYECKMM 3aHATUAM,
Heobxoammo obpaTuTe 0coboe BHMMaHNe Ha CaMOCTOSITENbHOE U3YyYeHe PpeKOMEHAO0BaHHON NuTepaTypbl.

Pabota cTyaeHTOB BO BpeMsi MPaKTUYECKOro 3aHATMSA OCYLLECTBNSETCA Ha OCHOBe 3adaHui, KoTopble
BblgaloTcs obyvalolymMcs B Havane unM BO BPeMs 3aHATUSA. Ha npakTuyeckux 3aHATUSIX NpuBeTCTBYyeTCs
aKTMBHOE y4yacTue B OOCYXAEHWUN KOHKPETHbIX CUTyaLMi, CNOCOBHOCTb HAa OCHOBE MONYyYEHHbIX 3HaHUA HaxoauTb
Hanbonee adpdeKkTMBHbIE peLleHuss NOCTaBMeHHbIX Mpobnem, ymMeTb HaxoAuTb MONE3Hbl OOMOSHUTENbHbIN
mMatepvan no TemaTuKe 3aHATUW. Ha npakTtuyeckux 3aHaTuaX obydalowmecs AOMKHbI yMeTb BblpaboTaTb
onpefeneHHble pellexHnsa no obo3HadyeHHon npobneme. B 3aBUCMMOCTM OT CRIOXHOCTW npeanaraemblx 3agaHuin,
Lenen 3aHAaTUs, oblent NoaroToBkM obyvaloLmxcs npenofasaTenb MOXeT nofAckasaTe obydarowmnmcs anroputm
pelleHns UM nepBoe AeWCcTBue, UNu ykasaTb obliee HanpasreHuwe paccyxaeHuin. NMonyyeHHble pesynbTathbl
obcyxaalTcs ¢ NO3NLUMA X ageKkBaTHOCTU N 3PEKTUBHOCTU B PaCCMOTPEHHON CUTyaunn.

3. MeToaunyeckune ykazaHusi o camocTtosiTenibHon paboTe

OpraHu3aums caMmoCTOATENbHOM paboTbl 0B6YYaOLIMXCA OPUEHTMPYETCH Ha aKkTUBHbIE METoObl OBrageHus
3HaHWSIMM, pa3BUTNE TBOPHECKUX CMOCOBHOCTEN, Nepexos OT NOTOYHOIO K UHAMBUAYaNM3UPOBaHHOMY OBYy4EHUIo C
y4eToM NoTpebHOCTEN 1 BO3MOXHOCTEN 0ByyatoLLerocsl.

CamocTonaTensHas pabota ¢ yyeGHukamu, y4yeBGHbIMU MOCOBUSIMU, HAy4YHOW, CMPAaBOYHOW NUTepaTypown,
mMaTepuanamu nepuoamyeckmx MagaHun u MHtepHeTta sBnsietcs Haumbonee adEKTMBHBIM METOAOM MOMyYeHus
[OMONHUTENbHBLIX 3HaHWA, MNO3BOMNSIET 3HAYUTENBHO aKTUBM3UPOBATbL NPOLECC OBNAAEHUs WHopMaLmei,
cnocobcTtByeT Gonee rnybokoMy yCBOEHMIO M3y4aemoro Matepuana. Bce HoBble MOHATUSI MO M3yvaeMon Teme
HeobX0AMMO Bbly4YnTb HAU3YCTb.

CamocTosTenbHas paboTta peanusyeTcs:

e HEMOCPEeACTBEHHO B NpoLiecce ayAnTOPHBIX 3aHATUI;

® Ha NMEKUMSAX, NPaKTUYECKMX 3aHATUSX;

e B KOHTaKTe C npenogaBaTernieM BHe PaMOK pacnmcaHusi;

e Ha KOHCynbTauusix Mo Yy4yebHbIM BOMpocaMm, B XOAe TBOPYECKUX KOHTAKTOB, MpWU NUKBUAAALMK
3a[J0IHKEHHOCTEN, MPY BLINOMHEHUW UHAMBUAYATbHbLIX 3a4aHuA U T. A.;




e B METOOMYECKOM KabnHeTe, AoMa, Ha Kadenpe npu BbINONTHEHUN 0By4YaoLWMMCS Y4EBHbBIX N MPaKTUYECKMX
3apau.

OppeKkTnBHLIM  CPeaCTBOM  OCYLUECTBNEHUss oByyawlmmcs camocToaTenbHoW paboTbl  sBNSeTCs
ANeKTpoHHasa wuHopMaLnoHHo-obpasoBaTenbHas cpeda yHuMBepcuTeTa, KoTtopass obecneuvMBaeTr [ocTyn K
y4yebHbIM nnaHam, paboyum nporpammamMm aucuuniuH - (Mogynewn), NpakTuK, K WU30aHUSAM  3MNEKTPOHHbIX
ONBNNOTEYHBIX CUCTEM.

4. MeToguyeckne yKkaszaHusi NpyM HaNnMCaHMU KOHTPOJIbHOW paboThl

CTpyKTypa KOHTPOINbHOWN paboThl:

* TUTYNbHBINA FNCT,

* coepXaHne KOHTPOSbHOM paboTsl,

* OCHOBHas 4acTb KOHTPOJSIbHOW paboThl,

* BbIBOAbI MO paboTe,

* CMMCOK NCMOSb30BaHHOWM NUTEPaTypbI.

O6beM KOHTpONbHOM paboTbl A0 15 CTpaHUL, MaLUMHOMMCHOrO TekcTa Yepe3 1.5 nHTepBana. B kOHTponbHOM
paboTte OOMKHO ObITb OTPaXXeHO YMeHWe cucTemMaTU3npoBaTb, aHanM3uMpoBaTtb, 0600LiaTh, AenaTb BbIBOAbl U
CBsA3bIBaTb TEOPETMYECKME 3HAHUSA C NPaKTUKON. B TekcTe He06X0AMMO BblAENNTb OCHOBHbIE UAEN N NPEASIOXUTD
COOCTBEHHOE OTHOLUEHWE K HMM, OCHOBHbIE MOMOXeHus paboTbl XenaTtenbHO WMACTPUPOBaTh CBOMMU
npumepamn. B TekcTte HeobGXxoouMO fenaTb CCbIIKM Ha UCMONb30BaHHYIO NuTepaTtypy C ykasaHuem ctpaHuul. B
KOHTPOISbHOW paboTe AOMKHbI aKTMBHO MCMOMNb30BaThCHA HE MeHee 3 NCTOYHMKOB.

5. MeToagnyeckue yKkasaHusi No NoAroToBke K yCTHOMY onpocy

CamocTtosaTenbHas paboTa o6y4qarowmxca BKMYaeT MOArOTOBKY K YCTHOMY OMNPOCY Ha CEMUHAapCKWX
3aHATMAX. Ona aToro obyvarlmincsa nlyyaeT fnekumn, OCHOBHYIO M AOMONHUTENbHY nNutepaTtypy, nybnukaumm,
nHdopmaumio 13 NHTepHeT-pecypcoB. Tembl U BONPOChl K CEMUHAPCKNM 3aHATUAM, BONPOCHI ANS CAMOKOHTPONS
[oBoaATcs Ao obyyarowmxcsa 3apaHee. SPdPEKTMBHOCTb NMOATOTOBKM 0ByYatoLWLmMXCa K YCTHOMY OMNpoCy 3aBUCUT OT
KayecTBa O3HaKOMIIEHUSI C PEKOMEHAOBAHHOW nuTepaTtypoi. [Ons noaroToBKUM K YCTHOMY OMpPOCY Heo6XxoaMmo
03HaKOMUTbCA C MaTepuanom Mo Teme cemuHap 1 obpaTuTb BHMMAHME Ha YCBOEHME OCHOBHbIX MOHATUI
n3yyaemown TeMmbl, BbISBUTb HESICHbIE BOMPOCHI U nogobpaTb AOMONMHUTENbBHYI nuTepaTypy ANns UX OCBELLEHWS,
COCTaBUTb TE3MCbl BLICTYMMEHUS MO OTAENbHbIM MPOGnemMHbiM acnektam. B cpegHem, moarotoBka K yCTHOMY
onpocy no 0gHOMY CEMUHAPCKOMY 3aHATMIO 3aHUMaeT OT 2 0 4 4acos.

6. MepeuyeHb yuyeGHOW NUTepaTypbl U y4eGHO-MeTOAUYECKOro obecnevyeHUs ANsi CaMOCTOATENbLHOM
paboTbl

Tabnuua 11

KHWXHbIN JIlntepartypa

Ne ABTOp(bl), HAUMEHOBaHMe, MECTO, roA U3faHuUA ona (K®) ans

unu
n/n (ecnu ecTb, ykasaTtb «rpud») 3NEKTPOH y4yebHas | camocCT.
] pa6oTbl

pecypc (3P)

KopHdpenba, C.I'. [1ByxypOBHEBbIE 3a4aHMsI MO BbICLLEN MaTeMaTuke s
cTyaeHToB | kypca : yyeb.-metog.nocobue / C. I'. KopHdenba; Camap.roc.TexH.yH-
T, MpuknagHaa matemaTtnka n uHdopmMaTuka .- 2-e n3g..- Camapa, 2013.- 92 c..-
Pexum gocrtyna: https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib]|897

9P + -

BeHrvHa, T.A. CTaTUCTUYECKUI aHann3 aKCnepuMeHTanbHbIX AaHHbIX : y4el.
nocobue / T. A. beHruHa, B. I'. Capkucos, J1. H. CmupHoBa; Camap.roc.TeXH.yH-T,
Bbiclwasa mateMaTuka u npuknagHas uHdopmaTtuka.- Camapa, 2017.- 73 c..-
Pexum goctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtul|elib||2787

oP + -

Ky6biwkuHa, C.H. BeegeHue B aHanua. QuddepeHumpoBaHne gyHKUMIA : y4eb.-
meTtop. nocobue / C. H. KybbiwkunHa, E. KO. ApnaHoBa; Camap.roc.TexH.yH-T,
MpuknagHas matemaTuka n nigopmatumka.- Camapa, 2015.- 59 c..- Pexum
goctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtul|elib]|2252

oP - +

EBapokumos, M.A. C6opHMK 3aaad Mo BbiclLen mateMaTuke. TecToBble MeToabl
KOHTpoOnS 3HaHwi : y4eb. nocobue / M. A. EBgokumos, J1. A. Mypatosa, J1. B.

4. Jlumaroea; Camap.roc.TexH.yH-T, Beicluas maTtemaTtuka v npyvknagHas oP + -
uHdopmaTtuka.- Camapa, 2015.- 78 c..- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els samgtul|elib||3075

Espokumos, M.A. BBeaeHne B matematunyeckumin aHanma. Teopus
MHoxecTB.OTobpaxeHus. Teopus npeaenos.BelumcneHne
npegenos.HenpepbIBHOCTL hyHKUMI : y4eb.nocobue / M. A. EBgokmmos, J1. T.
BonkoBa, E. A. Pankos; Camap.roc.TexH.yH-T, Bbicluaa matemaTtuka v npuknagHas
nHdopmaTuka.- Camapa, 2013.- 140 c..- Pexum goctyna:
https://elib.samgtu.ru/getinfo?uid=els _samgtul|elib||870

oP - +

EBookumoB, M.A. IlnHenHas anrebpa u aHanMTuyeckas reomeTpus : y4eb.nocobue
/ M. A. EBpokumos, E. 0. Yekotuno; Camap.roc.TexH.yH-T, Beicluas maTtemaTtuka u
npuknagHas nHdopmatmka.- Camapa, 2013.- 291 c..- Pexum goctyna:
https://elib.samgtu.ru/getinfo?uid=els _samgtul|elib||871

oP + -

7 TapaceHko, A.B. O6bikHOBEHHbIE AndddhbepeHUmanbHble ypaBHEHMS : ydel.

nocobue / A. B. TapaceHko, W. . Eropoea; Camap.roc.TexH.yH-T, Bbiclias £k * )



https://elib.samgtu.ru/getinfo?uid=els_
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https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||870
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||871

maTematuka.- Camapa, 2019.- 94 c..- Pexum goctyna:
https://elib.samgtu.ru/getinfo?uid=els _samgtul|elib||3629

Ky6biwkuHa, C.H. BBegeHue B aHanus. AnddepeHumpoBaHme yHKUMIA : y4eb.-
meTtopa. nocobue / C. H. KybbiwkunHa, E. FO. ApnaHosa; Camap.roc.TexH.yH-T,
MpuknagHas matematuka n nHdopmaTuka.- Camapa, 2015.- 59 c..- Pexum
poctyna: https://elib.samgtu.ru/getinfo?uid=els_samgtul|elib||2252

oP + -

OnddepeHumanbHbie ypaBHEHNS! B YAaCTHBIX MPOU3BOAHbIX : METOZ,. yka3aHus /
Camap.roc.TexH.yH-T, Beiclias matematuka; cocT. B. I'. T'ymepos [u ap.].- Camapa,
2018.- 58 c..- Pexxum goctyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtu||elib||3240

oP - +

3apaHusa Ana noAroToBKM K U3YYEHMIO Kypca BbICLLE MaTeMaTuky : y4eb.-
meTtop.nocobue / Camap.roc.TexH.yH-T, lNpuknagHaa matemaTtuka n MHopMaThKa;
coct. C. I". KopHpensa.- Camapa, 2013.- 59 c..- Pexum goctyna:
https://elib.samgtu.ru/getinfo?uid=els _samgtul|elib||896

10. OP + -

KopHdenba, C.I'. AnddepeHumansHblie ypaBHeHus. Pagbl. Teopusi BeposiTHOCTEN
: npaktukym / C. I'. KopHdenbg, H. H. Monos; Camap.roc.TexH.yH-T, MNpuknagHas
maTtemaTuka n nHdopmatumka.- Camapa, 2014.- 101 c..- Pexxum gocrtyna:
https://elib.samgtu.ru/getinfo?uid=els _samgtu||elib||2087

11. il - +

Ky6biwkuHa, C.H. TpeHnpoBoYHbIe TECTbI NO Kypcy MateMaTukun. Y. 1 : yyeb.-
meTtog. nocobue / C. H. KybbiwkunHa, E. KO. ApnaHoBa, E. A. Tapacosa;
Camap.roc.TexH.yH-T, MNpuknagHast matemaTvka u nHgopmartuka.- Camapa, 2018.-
73 c..- Pexum goctyna: https://elib.samgtu.ru/getinfo?uid=els samgtullelib||3376

12. oP - +

Papyenko, B.IN. Anrebpa n reometpus : ¢b. 3agay ¢ pewwennsmm / B. IN. Pagyerko,
O. C. AcbaHacbeBa, E. B. Heboruna; Camap.roc.texH.yH-T, MNpuknagHas
matemaTuka n nHgopmartmka.- Camapa, 2018.- 103 c..- Pexxum gocrtyna:
https://elib.samgtu.ru/getinfo?uid=els_samgtul|elib||3336

13. OP - +

Hocmyn obyyvarowuxcs k 9P HTb Caml TY (elib.samgtu.ru) ocywecmensemcs nocpedcmeom 351eKmMpPOHHOU
UHGhopmayuoHHoU obpa3zosamesibHOU cpedbl yHusepcumema u catima HTE CamI ' TY o no2uHy u naporio.

7. MNMepeyeHb MHPOPMALIMOHHBLIX TEXHONIOIMMIA, UCMNOJIb3yeMbIX NMPU OCYLLECTBIIeHUN O0Opa3oBaTeNIbHOro
npouecca no gucuuninHe (Moaynto), BKIOYas nepeyeHb NporpaMmMHOro obecneyeHus

Mpn  npoBedeHMM  NEKUMOHHBLIX  3aHATUA  WUCMOMb3yeTcsa  MyMbTUMeaunHoe  obopyaoBaHue.
OpraHu3oBaHoO B3auMOLEWCTBME OOyvaloweroca W npenogaBatenss C  WUCMNOMb30BaHWEM  3MEKTPOHHOM
nHOpPMaLMOHHON 0bpasoBaTenbHON Cpeabl yHUBEpCUTeTa.

MporpammHoe o6ecnevyeHune
Tabnuua 12
CrtpaHa
Cnoco6 pacnpocTpaHeHus
Ne MpaBoo6Gnaparennb MPOUCXOXAeHUs
HasBaHue (nueH3noHHoe unm ceoboaHo
n/n (npoussoguTtens) (vHOCTpaHHOE unn
pacnpocTpaHsiemoe)
OTEYECTBEHHOE)
1. |LibreOffice Writer cBo6oaHo pacnpocTpaHsiemoe |The Document Foundation WHOCTpPaHHoe
2. |LibreOffice Impress cB0o6oaHO pacnpocTpaHsemoe |The Document Foundation WHOCTPaHHOe
3. |LibreOffice Calc cBo6oaHo pacnpocTpaHsiemoe |The Document Foundation WHOCTpPaHHoe
4. |Adobe Reader cB06oaHO pacnpocTpaHsemoe |Adobe Systems Incorporated WHOCTPaHHOe
5. |CnpaBoyHo-npaBoBasi cuctema [nMLEH3NOHHOE HMNO «BMW» 0TeYeCcTBEHHOE
«KoHcynbTaHT Nnoc»
6. |AHTMBMpPYC Kacnepckoro JNINLEH3NOHHOE JlabopaTopusi Kacnepckoro 0TEeYECTBEHHOE
8. lMepeyeHb pecypcoB MHPOPMALUOHHO-TENEKOMMYHUKaLMOHHON ceTu «MHTepHeT», npodeccnoHanbHbIX
6a3 AaHHbIX, NHhOPMALMOHHO-CNPaBOYHbLIX CUCTEM
Tabnuuya 13
o
:;I'_I HaumeHoBaHue Kpatkoe onucaHue Pexum poctyna

1. | OnekTpoHHO-bmbnuoTeyHas cucrema IPRbooks | QnektpoHHo-6nbnvoteyHas cuctema | http://lwww.iprbookshop.ru/

2. | OnekTpoHHO-6MbnmoTeyHas cuctema Caml Y | SnekTpoHHas 6ubnuoteka Caml Y https://elib.samgtu.ru/

3. |eLIBRARY.RU Hay4Hasi anekTpoHHasi bubnvoTteka http://www.elibrary.ru/

9. OnucaHue MaTepuanbHO-TeXHUYECKON 6a3bl, HEOOXOAMMOW ANA OCYLUECTBIIEHUA OBpa3oBaTeNbLHOro
npouecca no AucuunsivHe

JNleKunoHHbIe 3aHATUA

Ayontopum Ans NEKUMOHHBLIX 3aHATUI YKOMMIIEKTOBaHbI MEGENbIO U TEXHUYECKMU cpeacTBaMm obyveHus,
cnyxawmmu ang npeacrtaBneHus yvyebHon mHgpopmauumu 6onblion ayautopumn (Habopbl AEeMOHCTpPaLMOHHOMO
obopyaoBaHus (NPOEKTOP, aKpaH, KOMNbITEP/HOYTOYK).

MpakTuyeckue 3aHATUA
Ayontopum Anst NpakTUYECKMX 3aHATUIA YKOMMMEKTOBaHbI CNeLanm3MpoBaHHoOn Mebensto 1 TEXHUYECKMMU
cpeacTBaMy 00y4veHus (MPOEKTOP, 3KPaH, KOMMbLITEP/HOYTOYK).

10
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CamocTtosaTenbHasa pabora

lMomMelleHna Ona camMocTOSATENbHOM pPaboTbl OCHALEHbl KOMMBIOTEPHOW TEXHUKOW C  BO3MOXHOCTbLIO
noaknoveHns k cetn «MHTepHeT» M [OOCTYNOM K 3NEKTPOHHOW WHGOPMaLMOHHO-00pa3oBaTenbHON cpeae
Caml'TY:

e MeToAMYeCKUn kabuHeT (aya. 9).

10. ®DOHA OLEHOYHbLIX CPeacTB Mo AUCLUUNIIUHE

®oHO OLEHOYHbIX CPeacTB Ans NPOBEAEHMSI TEeKyLero KOHTPONs YCNeBaemMoCTM M MPOMEXYTOYHOW
atTecTtauuu npeacrtasneH B [Npunoxexun 1.

MOoNHBIN KOMMNMEKT KOHTPONbHbIX 3a4aHui WAW WHbIX MaTepuanoB, HEOOXOAWMbIX [Ns OLeHMBaHUs
pe3ynbTaToB OOy4YeHWss MO AUCUMNNWHE, NPaKTUKe XpaHWUTCs Ha Kadegpe-pa3paboTtymke B OymaxHOM U
3NEKTPOHHOM BUAE.

11



MpunoxeHwue 1

®doHA OLIEHOYHbIX CPeACTB AN NPOoBeAeHUs TEKYLLEro KOHTPOons ycneBaemMocT! U
NPOMEXYTOYHOW aTTecTauum

no gucumnnuHe

B1.0.02.01 «<MaTemaTuka»

Koa n HanpaBneHue NoaroToBKU 19.03.04 TexHonorusi NPoAyKLMUU U opraHn3sauus
(cneumanbHOCTb) 00LLEeCTBEHHOIO NUTAHUA

TexHonorus npon3BoACTBa NPOAYKTOB U OpraHMU3aums

HanpaBneHHocTb (npocunb) 0o0OLEeCTBEHHOro NUTaHUA
KBanudumkaums GakanaBp

Popma o6yueHusn 3a04Has

Nop Hayana noaroToBKU 2022

Bbinyckarowas kadeapa MUHXeHepHble TeXHONOornu
Kadeagpa-paspaboTumk MUHXeHepHble TeXHONOornn
0O6bLem aucuMnnuHbL, Y. / 3.e. 324 /9

dopma KOHTpons (NpomeXyTovHas
aTTrecrauusi) 3K3aMeH, 3K3aMeH




1. NepeyeHb KOMNETeHUMA, MHONKATOPOB AOCTMXKEHUSI KOMMETEHUUN U NPU3HAKOB NPOSIBIIEHUS
KOMMeTeHUUN (0ecKpUnNTopoB), KOTOPbLIMU AOIKEH OBrageTb o6yvalomiics B Xxoae 0CBOeHUsA
o6GpasoBaTenbHON NporpamMmmbil

VHMBepcaanble KomMneTeHUunn

Tabnuua 1
HaumeHoBaHue
KaTeropum Kopn HanmeHoBaHue Koa v HanmeHoBaHue nHgukaTopa PesynbTaTthbl
(rpynnbl) KOMnNeTeHLnmn KOMMeTeHuun AOCTUXEHUA KOMNEeTeHUUNn obyueHus
KOMNeTeHUumn
He NpeAyCcMOTpPeHbl Y4eOHbIM NfaHOM
O6wenpodeccnoHanbHblie KOMNEeTeHUUn
Tabnuua 2
Koa n HanmeHoBaHue
Kopn HaumeHoBaHue
KOMRETEHLINM KOMNeTEHLIMM MHAMKaTOpa AOCTUXKEHUA Pe3ynbTaTtbl 06y4eHus
KOMMNeTeHLMmn
OllK-2 CnocobeH NpuMeHsATbL OnkK-2.1 31 OMNnK-2.1
OCHOBHbl€ 3aKOHbl U MeTOAbI MpumeHsaeT maTemaTuyeckme 3HaTb: OCHOBHbIE MOHATUA N METOAbI
nccneaoBaHUi eCTECTBEHHBIX | METOAbI M OCyLecTBnAeT MaTeMaTU4YeCcKoro aHanunsa, fiMHerHon
HayK Ans pelueHns 3agad mMaTemMaTnyeckyto obpaboTky anrebpebl, Teopun guddepeHumnanbHbIX
npodeccrmoHanbHow AaHHbIX, MONYYEHHbIX B X04e YPaBHEHWI 1 3NIEMEHTOB TEOpUM
AeATenbHOCTU pa3paboTkn npoayKuum ypaBHEHWIN MaTemMaTuyeckon unsuku,
06LLeCTBEHHOro NUTaHUs, a Takke | TeOpUKN BEPOATHOCTEN U
3KCMepTU3bl Ka4ecTBa Cbipbs 1 MaTemMaTU4eCcKON CTaTUCTUKN
roToBOW NPOAYyKLMnn Y1 OMNnK-2.1
YMeTb: NPUMEHATbL MaTeMaTnyeckue
MeTOAbI NPY peLleHnn
npodgeccrmoHanbHbIX 3agad
MpodeccuoHanbHbIe KOMNETEeHUUN
Tabnuuya 3
Kop HaumeHoBaHue Ko v HaumeHoBaHMe nHAnKaTopa AOCTUXKEHUSA PesynbTaTthbl
KOMneTeHLuun KOMMNeTeHLnmn KOMMeTeHUnn obyyeHus

He NpeayCMOTpPEeHbI y‘-lesHblM nnaHom

ManVIIJ,a COOTBETCTBUA OLIeHOYHbIX CpeaCcTB 3annaHNpoBaHHbLIM pe3ynbTaTamMm oqueva

Tabnuua 4
OLieHOYHble CpeACcTBa
xR ()
3 2 . : .
8 8 5 g 2 £ 2
© ] 2 z 3 e 3
Kop, n E = o ©3 Sz ) g 3 _ Mpomex
MHAMKaTop © = T X JQ = T o 4 yTouHas
® ® © o (%] T [~ @ Iz (=}
JOCTWXeH g © S (< 3 < g g 3 = aTTecTay
us = =3 2 g = T r S3 us
o o mk g3 Q = >
KOMneTeHL, T E = g g = c g
= I s Qo '8'
um = @ c g s ] s
g g = £ =
< =
PIrP, KonTponbHas 3anaum wa PI'P, KoHTponbHas paboTa, gomaluHee HaumeHoBaHue
a6oTa npaKTU4YecKnX sananue OLIEHOYHOro
P 3aHATUAX cpefcTBa
31 31
onk21 | 3TOMK 1 onk- | onk- | 310nKk-21 | 319MK | 3TOMK- 1 31 ONK-1 31 ONK- 1 319 onk-2.1
2.1 X 21 2.1 2.1 2.1 2.1
yionk- | 1 Y1 Y1OMK- | Y10MK- | Y1OMK- | Y1 0nk-
OrnkK-2.1 OTl1K- OflK- Y1 OlK-2.1 Y1 OlK-2.1
2.1 21 21 2.1 2.1 2.1 2.1

2. TunoBble KOHTPOJIbHbIE 3af4aHUs UMK UHble MaTepuanbl, Heob6XxoauMbIe ANA OLUEHKU 3HaHUW, YMEHUN,
HaBbIKOB 1 (UNK) oNnbITa AeATeNbLHOCTU, XapaKTepusytoLue npouecc (hopMUPOBaAHUA KOMMNETEHUMIA B Xoae
ocBoeHUA obpasoBaTenbLHON NporpaMmmbl

2.1. DopMbI TEKYLLErO KOHTPOSA yCreBaeMoCTH

Bo BpeMA TeopeTn4eckoro o6yqu|/|;| CTYAEHTbl COal0OT KOHTPOJIbHbIE TOYKK, KOTOPbIE OCYLLEeCTBNATCA
nyTem BbINOJIHEHNUA COOTBETCTBYOLLEro 3agaHnda B JIMYHOM KabuHeTe.




2.1.1. NMpumep 3a4ay Ha NPAKTUYECKUX 3AHATUAX
«JluHenHan anre6pa u aHanNUTU4YecKass reoMeTpua»

3apaua Net.
415
Onpepenutens |-6 7 2
351

Bblumcnutb Tpemsi cnocobamu.

1) no onpenenexuio;

2) pasnoxeHuem Mo 3remMeHTaM BTOPOMN CTPOKM, a 3aTeM MO 3NieMeHTaM TpeTbero ctonbua;
3) cosgaHveM Hynewn B OQHOW CTPOKe (Unn B OAHOM 13 CTON6UOB).

3apaua Ne2.

MokazaTb COBMECTUMOCTb CUCTEMBI NINHEVHBIX YPaBHEHWUI U HANTU ee peLleHne TpeMsi MeTo4aMu.
2x1+3x2+4x3=7

6x1+x3=6

4x1+2x2+Xx3=8

1) no opmynam Kpamepa;

2) meTogom laycca;

3) c nomoLbto o6paTHOM MaTpuLbl.

BbInonHWTL NpOBEpPKY pesynbTaTa.

3apava 3.

[aHbl koopanHaThbl BepwunH nupammuabl ABCD.
A(-3;5;7), B(7:;6;7), C(-5; 7;8), D(-3;-9;8)
Hantu:

1) anvny pebpa AB,

2) yron mexay pedbpamu AB n AD

3) nnowapgpe rpaHm ABC

4) obbem nupamugbl

5) ypaBHeHune npsimon AB

6) ypaBHeHue nnockoctn ABC
7) ypaBHeHWe BbICOTbI, ONYLLEeHHOW N3 BepLUMHbl D Ha rpaHb ABC
Coenatb yepTex.

3apaua Ne4.

B npsimoyronbHol AekapTOBOW CUCTEME KOOpAMHAT NOCTPOUTL NMUHWK, 3aaHHbIE YPaBHEHUSIMU.
1) 4x2+2y? = 56x+12y+7

2) y2=-4y-x

3) 5x2+y2=30x+8y-7

2.1.2. Mpumepsbl 3apay ana PIP
1. Hangute npegen “mm—x/x+1_
x—>3 3x%—10x+3

V9+x-3

2. Bbluncnute npegen dyHKLnm lim 2
=0 X"+ X
3. Haingnte nponssoaHyto yHKUMN y = M .
-

4. HNana dyHkuma y =In (xz —4) . Bbluncnure ym(3).

5. HanguTte HeonpeaeneHHbIn HTerpan j\/l+ e” e*dx.

VA
6. BbluncnuTte onpegeneHHbIn nHTerpan ICOS(X + ”/2) dX.
0

©|n x dx

7. Bblumcnnte HeCOBCTBEHHBIV MHTErpasn unmn SOKaxmnte ero pacxoanMocTb I
e

8. PewunTe cnctemy nmMHenHbIX ypaBHeHU metogom Kpamepa



10.

1.

12.

13.
14.

15.
16.

17.

18.

19.

20.

21.

22.

23.

24,

X, +9X, +15%; =13,
BX, +5X, + 3%, =2,
X, +2X, + 6X; =9,

Bbluncnure on penennTenb

3 1 -2
2 5 -3
-1 5 1

CocTaBuTb ypaBHeHue nrockocTu, npoxoaseii depes Toukn A(3,—12), B(2;1,4), napannensHo sektopy

a = (5-2;-1).
CoctaBuTb ypaBHeHWEe MNpsMONW, Npoxodswen 4depes Touky M (2;—3;4) nepneHanKynsapHoO MpsmbIM
X+2 y-3 z+1 x+4 'y z-4

1 -1 1 2 1 -3
Haitn yron mexay BeKTopamM m W n, ecnm ‘ﬁ‘:l, ‘ﬁ‘:l, a BekTopsl a=3m+2n M b=m-—n
nepneHAnKynspH.I.
HaiiTn 06bem nupamnasl, nocTpoeHHoit Ha sektopax a = (=12;2,-4) , b =(-4;2;3), ¢ = (-3;4;-3).

Bbluncnute nnowane o6nacTtun, OrpaHUYEHHON NIMHNAMMU D:x= \/y, Y+X= 2, y= 0.

2\ 2
HaiiuTe 06bem Tena, orpaHuieHHoro 3apaHHbiMm nosepxHoctamu: X + Y~ =1 X+2y+2=10, z=0.

BbluncnuTe vHTerparn L[[y(Z— x2)dx + x(3+ y*)dy, L:x*+y*=3.
L

. 5 o 4an® -1
Viccnegynte Ha cXxoauMoCTb psig Zun , €cnu ero obLmi uneH 3agaH oopmMynom —
neN 3n + 2

sin®n
5I’l

Wccneayinte Ha cxoguMOCTb psi Zun , OOLMIA YneH KoToporo 3agaH opMyIiown
neN
0 n
Hangute obnacTtb cXoAMMOCTM (PyHKLMOHANBHOMO paga Z—Zsin "X
n=1
0,25

2

Bbluncnurte nHterpan e dx ¢ ToyHocTblo go 0,001.

0
Tpw He3aBUCUMBIX UccrnegoBaTensi NPOM3BOAAT U3MepeHnsi n3ndYeckon BENUYMHbI. BeposTHOCTb OLNGKM
npu cumtbiBaHuM ¢ npumbopa — 0,1; 0,15 mn 0,2. Hamante BeposATHOCTb TOro, 4YTO XOTs Obl OAWH
nccriegoBaTenb owmnbeTcs.
Mpun BLIGOPOYHOM KOHTPOSE BEPOATHOCTL TOrO, YTO AeTanb He OyaeT npokoHTponupoBaHa — 0,2. Hangute
BEPOSATHOCTb TOro, 4to cpeau 400 geTtanen HenpoBepeHHbIMU okaxyTcs 90.
B ypHe Oenble M 4epHble Lapbl NepemMellaHbl B OTHoweHun 5:2. Lllap BbIHUMalOT, PErucTpupyroT U
BO3BpaLLaloT B ypHy. CocTaBbTe 3aKOH pacnpegenenus yncna 0enbix WwapoB B BbIOOPKE N3 TPeX LLapoB.
HenpepbiBHas criyyanHas BenvynHa 3agaHa dyHkumen pacnpeaeneHms

0, x<0,
X2

F(x) = R 0<x<2,
1, x>2.

HanguTte yncnoBble xapakTepuUCTUKM AaHHOW CryYanHOW BENUYNHBI.



2.1.3. NMpumep KOHTPONbHOM paboTkbl N0 TeMe « PYHKLUOHANbHbIE U YACIIOBbIE PAAbLI»

Tabnuua 5
«Psagbi»
OTMeTbTe HOMEpP MpaBUNIbHOIO OTBETA. BapuaHTbl OTBETOB
Ne 3agaHus 1 2 3 4 5
1 o B,O Al AB,T b,B, 1 b
2. a,
[aH uncnoBon nonoxuTteneHbin pag "=t . A3BeCTHO, 4TO
fim 21—k lim 3/a, =m
n—owo an n—w )
YKaxuTe BCe HEBO3MOXHble coveTaHnsa K u m:
k>1; m<1 i) k>1; m>1‘
$__ 1 1 1 0 1 1
Haiitn cymmy psga "=t (Bn+1)(3n+4) 6 12 3 9
Onpenenutb, kKakne psiabl cXoasaTcs: AB B, AB,I Al B
i 1 ® 4n+1, n+l * In(n+1)
A)n:ﬁ/n+2’ B) a12n+3’ B) n-1 8" .y nt N+l '
©  (=D" © (=1)"n? A cx. abc. A pacx. O6a cx.ycn. Oba cx.abc. A cx. ycn.
' B cx. ycn. b cx. ycn. b cx. a6c.
WccnegoBatb Ha cxogmMMocTb psagpl A) n-1(2n +5)" B) n<1 n®+3 . y y
i 2"(x-5)" 1 2 5 1 10
HainTtun pagnyc cXxogMMocTu CTeNeHHoro psga "=t n® S 2
o 1
g | (D) (3G (o) b 6
Haiti 061actb CX0AMMOCTU (PYHKLMOHANBHOrO paga n=1(2X) 2 2 2 2 2 2 2
e3X 1 x x* X 1 x2 X x X x° 1 x x2 1 x x2
—+—+—+... ——t+—+... ——— ... ———t+—+... —t+—+—+...
Pa3noxuTb B psig MaknopeHa dyHkumio 99X 3 2 2 3 2 2 3 2 2 3 2 2 3 2 2
f {—2,—23x<0 0 1 -2 -1 4
2%, 0<x<2 o
PyHKUMA 0 pasnoXxeHa Ha oTpe3ke [ 2'2] B
TpuroHomeTpuyeckun psg Pypoe. ITOT psa B TOUke x=0 cxoauTes
K
0 2/m 27
f(x):{3,0sx<2 6 lsinﬂ Eicos——lX 7£30 cos?—lx P (;osz—ﬂn . 73wcos?_1x
Pasnoxutb B psg ®ypbe No CUHycam (PyHKLMIO 0. 2<x<5 T e=in 5 i n & n - n5 sin 5 ="
n=1
« sin 70X < sin ™ xsin—
5
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2.1.4. Bonpocbl K AOMAaLUHUM 3a8aHUAM

Onpepenurenu 2-ro 1 3-ro nopsgka 1 Ux OCHOBHbIE CBOMCTBA.

MwuHop 1 anrebpaudeckoe gononHeHne. PasnoxeHve onpegenuTens no anemMeHTam CTpoku unm cronéua.
MoHaTue o6 onpegenuTtene n-ro nopsgka. Ero BblumMcneHuve.

Cuctembl NUHeNHbIX ypaBHeHun. ®opmynbl Kpamepa.

MaTtpuubl, ux Buabl. Onepaunm Hag MaTpuuamMmn n ux CBOMCTBa.

O6patHas maTpuua. Ee BblumcneHue.

PelueHmne cuctem NUMHENHbIX YpaBHEHNUI C MOMOLLIbIO 0OpaTHOM MaTpuLbl.

PaHr matpuupl. Teopema KpoHekepa- Kanenu.

MeTopg Naycca.

BekTopbl. JInHeHble onepaumy Hag BEKTOpaMu U X CBOMCTBA.

OpTbl, AekapToBa cucTema koopavHat. PasnoxeHne BekTopa no optam.

CkansipHoe npowusBefeHue BEKTOPOoB. Ero cBOMCTBa M BblMMCNEHME B OEKapTOBbIX KOOpAuMHaTax. Ycrnosue
OPTOroHanNbHOCTU BEKTOPOB.

BekTopHOe npousBeaeHne BeKTOpoB. Ero cBoWCTBa M BblMMCNEHME B AEKApPTOBbIX KoopauHaTtax. Ycnosue
KOMNNUHeapHOCTW BEKTOPOB.

CwmellaHHoe npou3BedeHne BEKTOpPOB. Ero cBowicTBa M BblYMCIEHME B AeKapTOBbIX KoopauHaTax. Ycrosue
KOMMMaHapHOCTM TPeX BEKTOPOB.

YpaBHeHWe NAOCKOCTN B HOPMarbHOW, BEKTOPHOW 1 KoopauHaTHow dopme. ObLiee ypaBHEHUE NITOCKOCTMU.
Ycnosue napannensHOCTU 1 nepneHanKynapHOCTU MIIOCKOCTEN.

BekTopHOe, kaHOHMYecKoe U napameTpuyeckoe ypasHeHune npsamoi. NpsamMas kak NuHUSA nepeceyeHus AByxX
NMOCKOCTEN.

Onpepenenue MeTpu4eckoro npocTpaHcTBa. Mpumepbi. Mpegen oTobpakeHus. Mpegen
nocnegoBaTenbHOCTU, npeden yHKLMU OOHOW M MHOrMX nepemeHHbixX. [pegen B 6€CKOHEYHO yaaneHHou
TOYKE.

BeckoHeyHo manble (BM), 6eckoHeyHo Bonblne (BB), orpaHnyeHHble 1 oTAenvMble OT Hyns BENUYMHbL. Ux
OCHOBHbIe cBoicTBa. OCHOBHbIE CBOWCTBA Npeaenos.

CpaBHeHue BM n Bb. 3kBuBaneHTHble BM 1 BB. Nx cBolicTa.

MepBbIi 1 BTOPOW 3aMevaTenbHble npedensl. Mx cneacteus. Tabnvua skBuBaneHTHbIX BM.

HenpepbIBHOCTL 0TOOpaxeHus. HenpepbIBHOCTb YMCMOBOW (OYHKLMU OOAHON U MHOTUX NEPEMEHHbIX.
OpHOCTOpPOHHME Mpefdenbl. TOYkM paspbiBa U KX knaccudukaums. CBonctBa (pyHKUWMA, HENpepbIBHbIX Ha
oTpeske.

OnddepeHunan otobpaxeHus. OuddepeHuman n NpousBogHasi YUCNOBON QYHKLMU OOHOW MEePEMEHHON.
Tabnvua Npon3BOAHBbIX.

YacTHble npousBoAHble W MOMHbIA  AnddepeHuman @QYHKLUMM MHOTMX MepeMeHHbIX. [lpou3BogHas wu
anddepeHumnan cnoxHon MYHKUUN MHOTUX nepemeHHbIX. [pon3BoaHas HEsIBHOW (PYHKLUMM OOHOW N MHOMMUX
NepeMeHHbIX.

lMpousBogHble M auddepeHumansl BbICWIMX MOPAAKOB AN (YHKUMUM OOHOW nepeMeHHOW. YacTHble
npousBogHble 1 anddepeHLmnansl BbICLIMX NOPAOKOB AN PYHKLUUN MHOTUX NEPEMEHHBbIX.

CeorictBa yHKUMIA, AnddepeHUnpyembix Ha WHTepsane: TeopeMbl Pons, Jlarpanxa, Kowwu. Packpbitve
HeornpegeneHHocTen no npasuny llonutans.

®opmyna Tennopa gns ¢yHkuMmM ogHon nepemeHHown. lNpeactasneHue no ¢opmyne Tennopa OCHOBHbIX
anemMeHTapHbIX PyHKLMI. BeiageneHune rmasHon Yactn BM ¢ nomolsio popmynel Tennopa.

MpunoxeHne dopmynel Tewnopa K wccregoBaHu yHKUUKW: Bo3pacTaHue, ybbiBaHMEe, 3IKCTPEMYMBI;
BbIMYKMOCTb, BOTHYTOCTb, TOYKM Nepernba. ACMMNTOThI NIIOCKUX KPUBbIX.

dopmyna Tennopa Ansg yHKUMM MHOTUX MNepeMeHHbIX. JloKanbHble W YCMOBHblE IKCTPEMYMbl (DYHKLMM
MHOMUX NEPEMEHHbIX.

nmobanbHble 3KCTPpeMYyMbl (PYHKLUN MHOTMX NepeMeHHbIX. [TponssogHas no HanpasneHuo. pagueHT.
HeonpegeneHHbI nHTErpan u ero CBOMCTBA.

OnpeneneHHbI HTErpan u ero CBOMCTBa.

WHTerpan no mepe obnactu.

BbluncneHve onpegeneHHoro nHterpana. ®opmyna un HotoToHa-J1enbHuua.

WHTerpupoBaHue nytemM 3aMeHbl MepeMeHHON U MO YacTAM.

HecobcTBEHHbIE MHTErParnbl U UX CBOMCTBA.

MprumeHeHne onpeaeneHHoro MHTerpana B 3KOHOMUKE.

Psaabl ¢ nonoxuntensHbIMU YrieHaMu.

Mpun3Hakn cxoaMMocTy psOoB C NonoxmTeneHbiMK YneHamu: Janambepa, Kowwn-pagmkanbHein. Kown-
WHTEerpanbHbI, CpaBHEHMS, He0b6X0ANMbIV NPU3HAK.

3HakonepemeHHble paabl. Teopema JlenbHuua.

IMpr3HaKkn cxoAMMOCTY 3HaKovepeayoLwmxcsa paaos.

dyHkuMoHanbHble pagbl. Obnactb CXooMMOCTU, paBHOMEPHast CXO4MMOCTb.

CTteneHHble psiabl. Teopema Abens. MHTepBan 1 paguMyc CXoauMoCTH.

Pap Tennopa. PasnoxeHue yHkuni B pag Tennopa.

PasnoxeHune anemeHTapHbIx pyHKLMIN B psg Tennopa.
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O6bikHOBEHHbIE AnddepeHLnansHbie ypaBHeHUs. OCHOBHbIE NOHATMSA U 3aaadva Kown.
OuddbepeHumnansHble ypaBHEHUS C pa3gensiommMnucs nepeMeHHbIMU.

JlnHenHble anddepeHLmnansHble ypaBHEHUS NepBOro nopsiaka.

OpHopoaHble auddpepeHumanbHble ypaBHEHNSI NEPBOro Nopsaka.

2.2. ®opMbl NPOMEXYTOYHON aTTecTauum
2.2.1. Bonpochbl K 3K3aMeHy

[BoViHble nHTerpanbl. OCHOBHbIE CBONCTBA.

BbluncneHve ABOMHbBIX MHTErpanos.

[lBoViHOM UHTErpan B NONSAPHbLIX KOOpAUHATAX.

TpowHble uHTerpansl. OCHOBHbIE CBOWCTBA.

BbluncneHne TPOMHbIX MHTErpanos.

TpowHoW MHTerpan B LUMNMHAPUYECKNX KOOPAMHATAX.
TponHoun nHTerpan B chepuyeckux KoopanHaTtax.
KpnBonnHenHble nHTerpansl.

BbluncneHne KpMBOnMHENHbIX MHTerpanoB. ®opmyna puHa.
OCHOBHbIE NOHATUS TEOPUM BEPOATHOCTEN.

Knaccuyeckoe n ctatnucTmyeckoe onpegeneHme BEPOsiTHOCTEN.
dopmyna nonHon BeposaTHocTU. Popmyna baneca.
Cny4yanHble Benn4mHbl. YMcnoBble XapakTepuUCTUKM ClyYanHbIX BEMWUYMH.
3akoHbl pacrnpegeneHms cryvarHbiX BENUYMH.

HopmanbHbIV 3aKOH pacnpegeneHus.

PaBHOMepHbLIV 3aKOH pacnpegeneHus.

lMokasaTenbHOe pacnpeaeneHue.

3akoH [MyaccoHa.

ByHOMManbHbIV 3aKOH pacnpegeneHus.

MpeomeT maTeMaTU4eCcKO CTaTUCTUKN.

'eHepanbHas COBOKYNHOCTb. Bbibopka. BapmaumoHHbI paa.
'mcTorpamma v NonuroH.

Cratuctnyeckue XapaKTepucTtukm BapnaunoHHbIX pAOOB: Bbl60p0‘-IHaFI cpenHAana, BbI60pO'~IHaFI ancnepcua.

MomeHTbI BapraunoHHOro psga

TouyeuHble oLUeHKN NapameTpoB pacnpeaeneHnsi reHepanbHON COBOKYMHOCTU.

MHTepBanbHble OLEHKU NapameTpoB pacnpeaeneHns reHepanbHON COBOKYMHOCTH.

'MnoTesa o 3akoHe pacnpegeneHns reHepanbHOW COBOKYMHOCTMY.

MpoBepka rmnoTesbl 0 3aKOHe pacnpeneneHns no KpUTepusiM cornacus:

Kputepuii MNupcoHa;

Kputepuin Konmoroposa;

Kputepuin CTblogeHTa.

KoppensaunoHHbIn aHanuma.

PerpeccnoHHbIn aHanums.

[ncnepcuoHHbIN aHanms.

lMocTaHoBKa 3agayun NUHENHOro NPOrpaMMUPOBaHUS.

O6was cxema 3agayn NMHENHOro NPOrPaMMmnpoOBaHMS.

"padunyecknit metop pelleHns 3agau M.

OnpepgeneHne onTManbHOro nnaxa.

Kakne metoabl cbopa MHdopmauumn Bel 3HaeTe?

HasoBuTe npumeHsemble Bamu cnocobbl noncka, KpUTUYECKOro aHanmsa u cuHTesa nHdopmaumm npum
n3yveHum pasgena «JlmHenHas anrebpay.

Kakon ka4yecTBeHHbI MeToq cbopa MHpopMaLmy Bbl MCNONBL30BANM Npu U3y4eHN maTeMaTU4ecKomn
CTaTUCTUKN?



Mpumep 3Kk3ameHaUUOHHOro 6uneta

MuHucTepCcTBO Hayku U Bbicliero o6pasoBaHus Poccuiickoinnt ®eaepauum

®denepanbHOe rocyaapcTBeHHOe broaeTHOe oGpa3oBaTenbHOe yupexaeHue

W i Bbicliero o6pasoBaHua «Camapckun rocynapcTBeHHbIN TeXHUYEeCKNMn
CAMAPCKHH P «L-amap yAap

NOAUTEX YHUBEpPCUTET»
R (Preoy BO «CamlTY»)
®dunuan Pre0y BO «CamlTY» B r. Benebee Pecny6nuku BawkoptocraH
3K3AMEHALMOHHbIA BUNET Ne__1
Mo gucumnnuxe (Mogynio): «MaTtemaTuka» Cemectp 2

Hanpasnenue 19.03.04 «TexHonorus NpoayKLMn 1 opraH13aumns o6LLeCTBEHHOro NUTaHUsS»

1. MpeameT maTemMaTUYECKON CTaTUCTUKN.

2. "eHepanbHasi COBOKYNHOCTb. Beibopka. BapraunoHHbIv paga.

CocraBun: YTBepxaato:

Cr.npen. WN.A.MNonosa 3aB.kadenpon A.A. UbiHaeBa
(modnucsb) (nodnucs)

« » 20 r. « » 20 r.

3. MeTtogmyeckne matepuansbl, onpegensiowme npouenypbl OleHMBaHUA 3HAHUW, YMEHWUIN, HABbIKOB U
(vnu) onbiTa AEATENLHOCTU, XapaKTepusylLwue npouecc hopMmMpoBaHUA KOMNETEeHLUN

3.1. XapakTepucTuka npouegypbl TeKyLieh U NPOMEXYTOYHOM aTTecTaLum no AUCLMUMNNNHe

Tabnuua 6
Ne HaumeHoBaHue MepuognyuHocTb M cnoco6 |MeTtoabl Buabi Cnoco6 y4yeTta
n/n  |oUeHOYHOoro npoBeAeHUA npoueaypbl  |OLEeHMBaHUA BbICTaBNsieMbIX MHAUBUAYanbHbIX
cpeacTBa oLeHMBaHUA OLleHOK L[OCTUXEHUN,
obGyuyarowmxcs
MpakTnyeckoe cucTemMaTuyeckn Ha OKCnepTHbIN Mo naTnbannbHOM |BEAOMOCTb TEKYLLEro
3aHATUe NPaKTUYECKNX 3aHATUAX LKane KOHTpONSA
/MMCbMEHHO U1 YCTHO / B
NN4YHOM KabuHeTe
JdomaluHee 3ajaHne  [cuctemaTtuyeckn Ha OKCnepTHbIN Mo naTMbannbHOM |BEOOMOCTb TEKYLLEro
NPaKTUYECKNX 3aHATUAX LKane KOHTpONSA
/MMCbMEHHO 1 YyCTHO / B
NUYHOM KabuHeTe
KoHTponbHas paboTta |cuctematmyecku Ha OKCnepTHbLIN Mo naTnGanneHOW |BEAOMOCTb TEKYLLETO
NPaKTUYECKNX 3aHATUAX LKane KOHTpONS
/MMCbMEHHO 1 yCTHO / B
NUYHOM KabuHeTe
PIrep cucTemMaTuyeckmn Ha OKcnepTHbIN Mo naTnGanneHOW |BEAOMOCTb TEKYLLETO
NPaKTUYECKNX 3aHATUAX LKane KOHTpONS
/MMCbMEHHO U YCTHO / B
TNIMYHOM KabuHeTe
Bonpockl kK 3k3amMeHy  [M0 OKOHYaHUU N3yveHust OKCnepTHbLIN Mo natubannbHOM |3K3aMeHaLMOHHas
ANCUUNANHBI/ YCTHO LKane BEOMOCTb, 3a4eTHas
KHWXKKa

3.2. Kputepum u WKana oueHUBaHUA pe3ynbTaToOB U3yYeHUS AUCLMINIIMHBI BO BPEMSA 3aHATUMN (TEKYyLUUN
KOHTPOJIb YCNEeBaeMoCTH)

Kputepum oueHKM 1 WKana oueHMBaHUA BONPOCOB K KOHTponbHoOW paboTe, PI'P, nomalwiHero 3agaHus

Tabnuua 7
LLikana oueHMBaHusA Kputepumn oueHku Kon-so
6annos
«OTnn4YHO» CTyaeHT nokasblBaeT MofHble M ryboKMe 3HaHWs NMporpaMMHOro MaTepuana,
TNOTNYHO U apryMeHTMpOoBaHO OTBe4aeT Ha NMOCTaBMEHHbI BOMPOC, a Takke (51-40)
AOMNONHUTENbHbIE BOMPOCHI, NMokasaTenu penTuHra (Bce npegycMoTpeHHble P Bannos
yyebHble 3a4aHus BbIMOMHEHbI, KAYECTBO BbIMONHEHUS GONMbLUIMHCTBA M3 HUX
OLIeHEeHO YncnoM 6annos, 6rM3KMM K MakcumarnbHOMY).




«XopoLuo» CTyneHT nokasbiBaeT rnybokne 3HaHWs NporpamMHOro MaTepuana, rpamoTHO
€ero uanaraeTt, AOCTATOYHO TMOJSIHO OTBEYaeT Ha MOCTABMEHHLIN BOMPOC U
OOMOSTHUTENbHbIE  BOMPOCHI, YMeno  ¢opMynupyeT  BbiBOAbl,  [oOMyckas (41-50)
He3HaunTenbHble MOrPELIHOCTM, MoKa3aTenu penTuHra (Bce NpenyCMOTPEHHbIe 6annos
P y4eOHble 3agaHus BbINOMHEHbI, KAYECTBO BbIMOIHEHWS HWU OOHOMO U3 HUX He
OLleHEeHO MaKkcumarnbHbIM Ynucriom 6annos).

«Y[10BMNeTBOPUTENBHO» CTyaeHT nokasblBaeT [OCTaTOYHble, HO Hernybokme 3HaHWs NpPOrpamMMHOro
maTepuana; npu oTBeTe He AonyckaeT rpybbix owunboK unu npoTUBOPEYUN,
ofHako B DOPMYyNMpOBaHWM OTBETa OTCYTCTBYeT [AOSKHasA CBA3b  Mexay

. 11-40
aHanu3oMm, aprymeHTauuen v BbiBogamu, ANs NoflyYeHus NpaBuiibHOIO OTBETA E(ianno;
TpebyeTcs yTOYHSOWME BOMPOCHI, AOCTUTHYTHl MWHWMarbHbIE UMW  Bbille
nokasaTenu penTMHIOBOM OLIEHKU MPWU HaNM4Ynu BbIMONTHEHWUS NPEayCMOTPEHHbIX
PN y4ebHbIx 3agaHuit
«HeynoenetBoputenbHo» |OTBETHLI HA BOMPOCHI AaHbl HE BEPHO 0-10 6annos
Kputepum oueHMBaHUA NpakTM4eCKUX 3aHATUN
Tabnuuya 8
LLikana oueHMBaHuA Kputepun oueHku Kon-so
purep 6annos
«OTANYHO» BbICTaBNSAETCHA CTYAEHTY, ECMNM OH UCYEpPNbIBaloLLe, nocreaoBaTenbHo, YeTko u| (16-20) 6annos

NOMMYeCcKn CTPOMHO M3naraet maTtepwuan, ymeeT TeCHO YyBA3blBaTb TEOPUO C
NpPaKkTUKoMN, ncnonb3yeTt B OoTBETE Martepuan MOHOrpadgu4eckom nntepartypebl,
npaBuJibHO obocHoBLIBaeT NpuHATOE pelleHune, BrageeTt pPa3HOCTOPOHHUMMU
HaBblkaMU U NpunemMmamu BbINOJTHEHUA NPaKTUYECKNX 3aaau.

«XopoLuo» BbICTaBNAeTCA CTY[AEHTy, €CnuM OH MO CywecTBy wusnaraeT wmartepwuan,|(11-15) 6annos
NPaBuUIibHO  MPUMEHSAET  TEOpPEeTUYECKMe  MOSIOKEHUA  Mpu  peLleHun
NpakTU4ecKkMx BOMPOCOB W 3ajay, BnageeT HeoOXoAWMbIMW HaBblikamMu |
npvemMamu ux BbINnonHeHus. 3HaeT Hanbonee BaXxkHble 3aKOHOMEPHOCTH

«Y[0BneTBOpUTENBHOY BbICTAaBNAETCA CTYAEHTY, €CnM OH WMeeT 3HaHWs TOMbKo OCHOBHOro| (6-10) 6annos
mMaTepuarna, HoO He yCBOUIN ero getanewn, 4onyckaeT HETOYHOCTU, HEAOCTaTOYHO
npasurbHbIe (HOPMYMPOBKKN, HapyLLUEHWUS NOrMYeckon nocrnenoBaTenbHOCTU B
U3NOXEHUN MpOorpaMMHOro Matepuana. 3HaeT nepedveHb Haubonee BaXHbIX
KaTeropuii, OCHOBHble HampaBMneHWsl B3aMMOAEWCTBUS YKa3aHHbIX KaTeropwn.
YmeeT onpegenatb cmbicn. BnageeTr ocHoBHbiMM MeTodamu crnocobamu u
cpeAcTBaMu NONyYeHUsi, XpaHeHus, nepepaboTkn nHdopmalmu.

«HeypoBneTBoputensHo» | BbICTABNSETCA  CTYOAEHTY, KOTOpbIi He 3HaeT 3HauuTenbHonm uyactu| (0-5) 6annos
nporpaMMHOro MaTtepuana, AonyckaeT CyLeCTBEHHbIE OLWNOKM, HEYBEPEHHO, C
GonbLIMMKN 3aTPyOHEHNSAMU OTBEYAET Ha NPaKTUKOOPUEHTUPOBAHHbLIE BOMPOCHI.
Kak npaBuno, oueHka «HeyaoBNETBOPUTENbHO» CTaBUTCHA CTyAEHTaM, KOTOpble
HEe MOryT npogomkute 0OyyeHne 6e3 OOMOMHUTENbHBIX 3aHATUA MO
COOTBETCTBYHOLLEN OUCLUMNINHE.

O6wume KpuTepuu u WKana oueHUBaHuA pe3ynbTaToB ANAd AoNyCKa K npome)KyTquoﬁ aTTecTauuu

Tabnuuya 9
HaumeHoBaHMe OLLEHOYHOro cpeAcTBa BannbHas Wwkana
1. KoHTponbHas pabota, PI'P 0-40 6annoB
2. [omaliHee 3agaHne 0-40 6annos
3. MpakTnyeckne 3aHaTUA 0-20 6annos

WToro: 100 6annos

MakcumanbeHoe konmyecTtBo GannoB 3a cemectp — 100. ObGy4varowmics OOnycKkaeTCss K 9K3aMeHy npu
ycrnoBun 51 1 6onee HabpaHHbIX 3a cemecTp Gannos.

3.3. Kputepuu u wkKana oueHNBaHUA pe3ynbTaToB U3yYeHUs AUCUUNNMHBbI HA MPOMEXYTOYHOM aTTecTaumum

OcHoBaHueM AOnd onpedeneHns OLEHKM Ha 3dK3aMeHax ChyXWT YpOBEeHb OCBOEHMs oby4darowmmmncs
matepuana u opMMpoOBaHUSA KOMNETEHLMIA, NPEAYCMOTPEHHbLIX NPOrpamMmMon y4eOHOM AUCLMNITUHDI.

YcneBaemMocTb Ha  9K3ameHe  onpejensieTtcsas  oueHkamu: 5  «OTnuuHO»; 4 «xopowo»; 3
«YyOOBNETBOPUTENBHOY»; 2 «HEeYAOBNETBOPUTENbHOY.

OUEeHKY «OTIIMYHO» MoJslyYaeT o0y4atoLnncs, OCBOMBLUNIA KOMMETEHLMN ANCLUMNIUHBI HA BCEX 3Tanax Ux
dopmmpoBaHua Ha 85-100 %, nokasaBLUMA BCECTOPOHHEE, cucTemaTuyeckoe K rnybokoe 3HaHue yyebHoro
mMatepuana, ymeHue cBOOOAHO BbIMOMHATL 3a4aHWsi, NPedyCMOTPEHHble paboyert MporpaMMON, YCBOWBLUWNA
OCHOBHYIO M O3HAKOMIEHHbLIW C AOMOMHUTENBLHOW NUTepaTypon, pekoMeHAoBaHHOW nporpammoin. Kak npasuno,
OLEHKa «OTNIMYHO» BbICTaBMNseTCA ObOy4aloWMMCs, YCBOMBLUMM B3aUMOCBS3b OCHOBHbIX MOMOXEHWUA y4debHown
OVCUMNIUHBI, HeobxoauMMmbIX Ond npuobpetaeMon npodeccun, MNpPOSIBMBLLUMM TBOPYECKME CMOCOOHOCTU B
NMOHUMaHWK, U3MNOXEHUN U UCNONb30BaHNM y4ebHOro matepuana.

OuEeHKY «XOpOoLUO» 3acrnyXuBaeT 00yyaloLMNCs, OCBOMBLLMI KOMNETEHUMM ANCUMUMIMHBI HA BCEX aTanax
nx popmmpoBaHus Ha 71-84 %, oOHapyXmBLUMA NOSIHOE 3HaHWEe y4ebHOro martepuvana, YCneLwHO BbiMOSHSIOLWWUA
npegycMoTpeHHble pabodert nporpaMMOn 3afaHusi, YCBOMBLUMIA OCHOBHYIKO NUTEpaTypy, PEKOMeHOOBaHHYK B




nporpamme. Kak npaBuno, oueHKka «XOpOLO» BbICTaBNAeTca oOby4valowuMcs, MpPoOAEMOHCTPMPOBABLUNM
cucTemaTuyeckoe BrnajeHne MatepuanoMm AUCUUNNUHBI, CNOCOBHBIM K MX CaMOCTOATENbHOMY MOMOMHEHUIO U
obHOBNeHnto B xofe AanbHewnen ydyebHon paboTbl M NpodheccUoHanbHOW AeATeNbHOCTU, HO AONYyCTUBLUUM
HecyLeCTBEHHbIE HETOYHOCTU B OTBETE.

OLeHKYy «yOoBneTBOPUTENbLHO» NofyvyaeT oby4valolmncs, OCBOMBLUMA KOMMETEHLMWU OAUCLMMNIUHBI Ha
BCex aTanax mx hopmmupoBaHus Ha 51-70 %, obHapy>XMBLUMI 3HAHUE OCHOBHOro y4yebHoro matepuana B o6béme,
HeobxooMMOM AN AanbHewnwen y4ebbl 1 npeactodwen paboTel No npodeccum, CNpaBnAloLWNACA C BbINOSIHEHMEM
3afaHui, npenycMOTpPeHHbIX paboyert MporpamMoi, 3HAaKOMbI C OCHOBHOW IUTepaTypow, PeKoMeHOOBaHHOM
nporpammoni. Kak npaBuno, oueHKka «yOOBMEeTBOPUTENbHO» BbICTaBNSAETCA oObOy4varowmmcs, AonyCTMBLUUM
MOrPELLIHOCTM B OTBETE Ha 9K3aMeHEe W MpU BbIMOMIHEHWMM 3K3aMEHAaUMOHHbIX 3adaHui, Ho obnagawwum
HeoOX0AMMbBIMW 3HAHUAMM NS YCTpaHeHWs No4 pyKoBOACTBOM NpenogaBaTtens AonyLeHHbIX He4OYETOB.

OueHKa «HeyaoBNEeTBOPUTENbLHO» BbICTaBnseTcs oOyyalollemycsi, OCBOMBLUEMY  KOMMETEHL MM
ONCUMNNUHBI Ha BCEX 3Tanax ux opmmpoBaHua MeHee yeM Ha 51%, oGHapyxuBiemy npobenbl B 3HAHMAX
OCHOBHOro y4yebHoro matepuana, 4OMyCTUBLLUEMY MPUHLMNMANbHbIE OLWMOKN B BbIMNOMTHEHUN NPEAYyCMOTPEHHbIX
pabouyen nporpaMmon 3agaHun.

LLikana oueHnBaHMUA pe3ynbTaToB

Tabnuua 11
MpoueHTHas wkana OueHKa B cucTemMe «HeyaOBNEeTBOPUTENbHO — yAOBNETBOPUTENbHO —
(npu ee ncnonb3oBaHUn) XOPOLUO — OTIINYHO»
0-50% HeygosneTBopuTEnbHO
51-70% Y[0BNeTBOpUTESIbHO
71-84% XopoLio
85-100% OtnunyHo




MpunoxeHue 2

YTBEPXXOARKO
Oupektop domnunana Pro0yY BO «Caml MY»
B . benebee Pecnybnuku bawkoptocTaH

« »

J1.M. MhaxopgoBa
20 .

[ ononHeHnA N N3MeHeHus K pa60'~|e17| nporpammMme AuCcUumMnIiInHbI (Mo.qynﬂ)

B1.0.02.01 «<MaTemaTuka»

no HanpaeBneHunio NoaroTosku (cneumansHoctn) 19.03.04 «TexHonorvsa NpoayKUMm 1 opraHnsaumns obLwecTBEHHOro
MUTaHUsi» NO HanpaBreHHOCTU (Npodpunio) NOAroTOBKM « TEXHOMOrMs MPOM3BOACTBA MPOAYKTOB W OpraHu3auus

O6Ll_l,eCTBeHHOFO MUTaHNA»
Ha 20__ /20 __ y4eOHbIM rog

B pabouyto nporpammMy BHOCSITCSI CneaytoLimne N3MeHeHus:

Pa3paboTynk 4ONOMHEHUN U U3MEHEHWIA:

(BOMKHOCTb, CTENEHb, YYEHOEe 3BaHNE) (mognuce) (PN0O)
[ononHeHnsa n n3mMeHeHus paccMoTpeHbl 1 0406peHbl Ha 3aceaHnmn Kadeapbl « » 20 r.,
npotokon Ne
3asepnyoLmi kacdpeapon

(cTeneHb, 3BaHue, NOANUCH) (®M0O)



MpunoxeHwne 3

AHHOTauusa paboyen NporpamMmmMbl AUCLUNTUHBI

B1.0.02.01 «<MaTemaTuka»

Koa n HanpaBneHne noaroToBKU
(cneumnanbHOCTDL)
HanpaBneHHoCTb (Nnpocdmnb)
Ksanudumkauyusn

Popma o6yyeHusn

Noa Hayana noAroToBKU
Bbinyckarowas kadegpa
Kadeapa-paspaboTumk

O6beM AUCUUNNNHGI, Y. / 3.e.

Popma KOHTpOIA (NpomexyTovHas
aTrecrtaums)

19.03.04 TexHOMOrMsA NPOAYKLMUN N OpraHn3auus
oOLecTBEHHOro NUTaHnsA

TexHonorusa npousBoACTBa NPOAYKTOB U OpraHM3aums
o0l ecTBEeHHOro NUTaHusA

6akanaBp

3ao4yHas

2022

MH)KeHeprIe TexXHoJNormm

MH)KeHeprle TeXHOJNormumn

324/9

9K3aMeH, 9K3aMeH

Yac. / Nex. Nna6. MpakTnu.
CewmecTp 3.9'_ 3aH., 3aH., 3aH., KCP CPC KoHTponb | ®opma KOHTpons
yac. vac. yac.
1 144 | 4 8 - 6 4 117 9 3K3aMeH
2 180/5 8 - 6 5 152 9 3K3amMeH
NToro 324 /9 16 - 12 9 269 18 3K3aMeH, 3K3ameH

YHMBepcan bHbI€ KOMMNETeHUUn:

He NpeaAyCMOTpPEeHbI y‘-lesHblM nnaHom

O6uwenpodeccuoHanbHble KOMNEeTeHUUK:

OriK-2 CnocobeH NPUMEHATb OCHOBHbIE 3aKOHbl U METOAbLI UCCNESOBAHNA €CTECTBEHHbIX HayK Ond peweHuna sagad

npodeccrMoHanbHOM AeaTENBHOCTH

OrikK-2.1 MprMeHseT MaTemMaTnyeckne MeToapbl U OCYyLLECTBRSET MateMaTU4eckyto 06paboTKy AaHHbIX, MOMyYEHHbIX B XOA4e

pa3paboTku NpoayKLUUM OBLLECTBEHHOTO NUTaHWS, @ TaKKe SKCNEPTU3bl KAYECTBA Chlpbsi U TOTOBOW MPOAYKLMK

MpodreccrmoHanbHbie KOMNETEHLUUN:

He nNpeayCMOTpPEeHbI yqeGHuM nnaHom

O6LWeKynbTypHbIe

OK-7 CnocoBHOCTb K camMoopraHnsaumm n camoobpasoBaHuio

MpodeccrmoHanbHbIe

MK-26 CnocobHocTb N3MepATb, COCTaBNATb ONMcaHne NpoBoANMbIX SKCNEPUMEHTOB, NoAroTaBnMBaTb AaHHbIE,

cocTaBlneHusa O630pOB, OTHYETOB U HAY4HbIX ny6nvu<au,m7|; BrnageHnem ctatTuctm4eCkummn metoaamm m
cpeacrteamu O6pa6OTKM 3KCNepUMEHTanNbHbIX AaHHbLIX MPOBEAEHHbIX UCCcnegoBaHnn

MpenogaBaHve OuCUUNMHBLI NpegycMaTpuBaeT crnegywowme opMbl opraHusauun y4ebHoro npotecca:
NeKuun, NpakTU4eCcKne 3aHSATUS, CaMOCTOsITENbHaA paboTa cTyaeHTa.

Mporpammon AMcuUMNnHLI NPEAYCMOTPEHbI CneayoLwme BUAbl KOHTPOMSA: TEKYLLUA KOHTPOSb YCNeBAaeMOCTH
B hopmMe AOMalUHMX 3a4aHui, NPaKTUYECKNX 3aHSITUIA, KOHTPOSbHOW paboTel, PP 1 NpoMeXyTOYHLIN KOHTPOIb B

¢opme 3k3ameHa (2).




