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b1.0.02.01 «MaTemaTuka»
Paboyaa nporpamMmma gucumnauHel paspaboTaHa B cooTBeTCcTBMK C TpeboBaHuamm ®rOC BO no

HarnpasJiIeHNO NOAr0TOBKM (cneunanbHocTH) 18.03.01 XuMuueckasa TEXHOJIOIUA, YTBEPXKAEHHOIO NPUKa3oM
MuHucTepcTBa 0bpa3oBaHnsa 1 Hayku PO oT N COOTBETCTBYIOLLEro y4ebHoro nnaHa.

PaspaboTumk PMNA:

OUEHT, KaHaOnaoaT

flou ana H.A PaH
nefarornyecknx Hayk

(DOMKHOCTb, CTeneHb, yYeHoe 3BaHue) (®no)

3aBenyowuii Kadpenpow

(®UO, cTeneHb, yyeHoe 3BaHue)

COlr'JTACOBAHO:

[pencepnatens MEeTOANYECKOrO COBETA
thakynbTeTa / MHCTUTYTa (A y4yebHo-
MEeTOoONYECKON KOMUCCUN)

(PUO, cTeneHb, y4eHoe 3BaHME)

PykoBoguTesnb obpa3oBaTenbHOMN
nporpamMmbl

(PUO, cTeneHb, yyeHoe 3BaHue)

3aBefyoLni BbiMyCKaloLLen Kadeapon

(PUO, cTeneHb, y4yeHoe 3BaHMe)
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1. MNepeyeHb NnaHUpyeMbIX pe3ynbTaToB 00y4eHUs Nno gucuunamHe (Moaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

Pe3ynbTaThl 00y4eHus

HaumeHoBaHue
KaTeronwm Kopg un Kop 1 HauMeHOBaHue (3HaTb, yMeTb, BRageThb,
(r nnr:n) HaMMeHoBaHue MHOMKaATOpa OOCTUXXEHUA COOTHEeCEeHHbIe C
KOMEZTeHuuﬁ KOMNeTeHLU U KOMMNEeTeHUuu MHOMKATOpPaMM
BOCTUXKEHNA KOMNETEHLUH)
O6uenpotdeccnoHanbHble KOMMETEHLN
OlNK-2 CnocobeH
NCrosb30BaTb
OMK-2.1 Ucnonb3yeT
MaTeMaTMYecKINe, | o eckue
n3n4yeckue, '
¢ umsnyeckne, pusnko-
punsunko- BrafeTb OCHOBHbIMU
MpogeccnoHasbHa XUMUYECKne, Xummyeckmne CC
4 METOLOOM NS XUMUYeckme, METONb! [U1S DeLUeHNs 33034 3aKOHaMW IMHENHOW anrebpbl
A XuMmyeckune Abl ANA p b a N MaTeMaTUYeCcKoro aHanausa
MeToAb! AN npogeccnoHasrbHON
0esTeNbHOCTU B XUMMNYECKON
pelueHnsa 3agad
. | TexHos0rnm
npogeccrnoHasbHON
LeaTesIbHOCTHY

3HaTb IMHenHyo anrebpy,
BEKTOpPHYt0 anrebpy,
aHaNUTUYECKY0 FreoMeTpuIo,
BBELEHME B MaTEMaTUYECKMNI
aHanus, andgepeHunansHoe
ncYnCeHne, NHTerpanbHoe
ncymcneHve, pagsl,
0bObIKHOBEHHbIE
anppepeHumnanbHble
ypaBHEeHUS, Teoputo
BEPOSATHOCTEN 1
MaTeMaTUYeCKyl0 CTaTUCTUKY.

YMeTb NPUMEHATb
MaTeMaTuYeckne MeToibl 1
MOZeNV ANs pelleHns
npodeccroHanbHbIX 3a4av.

2. MecTo gucumnnauHbl (Moayns) B CTPyKType obpasoBaTesibHOM NPOrpaMmbl

MeCTo AMCUMNANHBI (MOLYNS) B CTPYKTYype 06pa3oBaTeNibHON NporpaMMbl: 06s3aTenbHas 4acTb

Kopn

KoMmn MpepwecTBylowue
eTeH AUCLUNJINHDI
1717

MapannenbHO ocBaMBaeMble

OUCLUMNHDI

nocnep,ylou.wle AUCUUMJIUHDbI




OnkK-2

O6wwan n HeopraHMyeckas XumMns;
MpuknagHasa MexaHuka; ®Pu3nka;
DNEKTPOTEXHMKA M SNIEKTPOHMKA

AHanUTNYecKas XumMmsa n Pu3smnKko-
XUMUYECcKne MeToabl aHan3a;
BeegeHune B MHHOPMaLNOHHbIE
TexHonorum; MHCTpyMmeHTa bHble
MeTOobl XMUYECKOr0 aHann3a;
KaTanus B XuMmn4yeckon
TexHonorum; KonnongHas XumMns;
MaTepuanbHble 1 TENNOBbIE
pacyeTbl; OpraHuyeckas Xxumus;
OCHOBbI TEXHUYECKOr0
perynupoBaHus 1 ynpasieHus
Ka4yecTBOM; OCHOBbI XMMNYECKOr0
MaTepuanoseneHus; NMoaroToska K
npowuenype 3allunTbl U 3alinTa
BbIMYCKHOW KBaM(pUKaLMOHHON
paboTbl; YyebHas npakTuka:
TexHosormyeckas (MpoeKTHo-
TexHonormyeckas) npakTrka

3. 06beM aucumMnamnHbl (MoAynA) B 3a4€THbIX € AUHULLAX C YKa3aHMeM KoaiM4yecTBa
aKajeMU4yeCKUX 4YacoB, BbiAeJIeHHbIX HA KOHTAKTHYIO paboTy oby4yalowuxcs ¢
npenopasatesieM (N0 BUpaM y4eOHbIX 3aHATMMA) U HA CAMOCTOATEJIbHYIO paboTy

obyuatowuxcs
Bcero 4acos 1 cemecTp 2 ceMmecTp 3 cemecTp
yacos / yacos / yacos /
. / 4yacoB B
Bupa yyebHOM paboTbl . 4acos B 4acos B 4acosB B
3N1IeKTPOHHOM . . .
dbopme 3/1IeKTPOHHOM | 3JIEKTPOHHOM | 3JIEKTPOHHOM
¢dopme ¢dhopme ¢dopme
AyaouTopHas KOHTaKTHas paboTta
(Bcero), 28 12 4 12
B TOM 4YucChe:
Jlekuun 8 4 0 4
MNpaKTn4eckne 3aHATUSA 20 8 4 8
CaMocToaTenbHasa pabora (Bcero), 312 87 102 123
B TOM Yucne:
NOArOTOBKA K MPaKTUYeCKUM 153 56 40 57
3aHATUAM
NMOLArOTOBKa K 3K3aMeHy 43 3 0 40
COCTaBJIEHME KOHCMEKTOB 98 28 44 26
NnoAroToBKa K 3a4eTy 18 0 18 0
KoHTposnb 20 9 2 9
WToro: yac 468 108 216 144
UToro: 3.e. 10 3 3 4

4. Copep>xaHue AUCLUNINHBI (MOAyNa), CTPYKTYpPUPOBaHHOE Mo TeMaM (pasaenam),
C YKa3aHUEM OTBEL,EeHHOIro Ha HUX KOJIMYeCcTBa akafeMU4YeCKnX 4acoB U BUAOB

y4yeOHbIX 3aHATUMH




Bupabl yuebHOM
Harpy3Ku u ux
Ne
HanMeHoBaHMe paspena AUCLUNJINHBI TPYAOEMKOCTh, Hachl
pa3nena
Bcero
N3 | JP|N3|CPC
yacos
1 JInnenHas anrebpa 1 aHaNMTUHECKON reoMeTpun 4101|8194 106
2 A hepeHumanbHoe 1 HTErpanbHoe ncHnucseHne 410 |12]218| 234
KoHntponb| 0 | O | O 0 20
WUtoro| 8 | 0 | 20| 312 | 360
4.1 Co.u.ep)KaHue NEeKLUOHHbIX 3aHATUHN
KonuuyectBo
Ne HaumeHoBaHNe Copep>xaHue nekuum yacos /
Tema nekuum (nepeyeHb ONOAKTNYECKUX eanHUL: 4acos B
3aHATUA paspena y
paccMaTpriBaeMblX MOATEM, BOMPOCOB) | 3/1IeKTPOHHOM
¢dopme
1 cemecTp
OCHOBHbIe CBONCTBA, MUHOP ©
anrebpaunyeckoe gonoaHeHve. MNMoHaTue
BeepneHue. Onpenenutenn 2 | 06 onpenenutene n-nopsagka u ero
JInneiHas anrebpau [n 3 BblumcneHune.ix Buabl. Anrebpa maTtpuu,.
1 aHaNNTUYeCKon nopsfakos.Matpuubl.Pewerne | MuHop maTpuubl. ObpaTHas maTpuua. 2
reomMeTpum CUCTEM NINHENHbIX PaHr maTpuubl. Onepaunmn Hag
YpPaBHEHWA. MaTpuuamu.Meton Kpamepa, meto[
Faycca, ¢ noMoLLbto 0bpaTHON MaTpuULbI.
Teopema KpoHekepa-Kanennu.
CBOWCTBa CKasspHOro
npoussefeHns.CBONCTBA BEKTOPHOIO 1
. CMeLlaHHOro npousseaeHns.JinHenHas
BekTopbl. JInHeNHbIe
3aBNCMMOCTb W HE3aBUCMMOCTb CUCTEMbI
ornepauun Hag BEKTOpaMmu.
BEKTOPOB. HekoTOopble TeopeMbl 0
CkanspHoe npovn3sefeHne JMHENHON 3aBUCUMOCTU. basnc n
BEKTOPOB.BekTopHOE o
pa3MepHOCTb IMHENHOTO
JInHeliHas anrebpa un MPOU3BEAEHINE BEKTOPOB 1 NPOCTPaHCTBa.Pa3nnyHble BUAbI
o nX npuaoxeHue. CMellaHHoe -
2 aHaIMTUYeCcKon ypaBHEHUS NPAMON. Yron Mexay 2
npousBefeHre BEKTOPOB U
reoMeTpum ; NPAMbIMU. YCI0BUSA NapainesibHoCTH 1
nX npunoxeHve.JinHenHole
BEKTOPHbIE nepneHAnKyAapHOCTY ABYX NPAMbIX.Yron
MexXnay LBYMS MjocKocTamu. Ycnosus
npocTpaHcTBa.llpamas Ha
napannenbHoCTV U NepreHANKYASPHOCTM
njockocTu.Mpamas n y .
MJI0CKOCTEN. Yron Mexay npsamMon n
MJ0CKOCTb B MPOCTPAHCTBE.
MJ0CKOCTbI0. YC/I0BME NapanienbHOCTh 1
nepneHanKyIapHOCTY NPSMON 1
MJ0CKOCTW.
WToro 3a cemecTp: 4

3 cemecTp




MonHbIN guddhepeHumnan n
4aCTHble NPON3BOAHbIE
(DYHKLMN HECKOBbKUX
nepemeHHbIX.Pa3noxeHune
(DYHKLWI B CTEMNeHHbIE pAabl.

BblumciieHne Nnpovn3BoAHbIX U
anddepeHLManoB COXHbLIX PYHKUWUIA
HeCKOJIbKUX NepeMeHHbIX. BelyncneHmne
NMPOU3BOAHbIX HEABHbLIX (DYHKLUA OAHON Y
HeCKOJIbKMX nepemMeHHbIX.[1prnsioxxeHuns
thopmy bl Tennopa K MCcaefoBaHMo
(byHKLMIA. Bo3pacTaHue n ybbiBaHMe.
SKCTPeMyMbl (hYyHKLNI. BbInykioCTb,
BOrHYTOCTb, TOYKM nepermba.

n HUMaNbH »
3 'Vlumq:?eerpZnLtl,H?)e o€ Pap Tennopa. Pag AcnMmnToThl. ObLLas cxeMa nccnenoBaHns 2
MCqmcneF:-me MaknopeHa.lepBoobpa3Hasa |1 nocTpoeHns rpacdnkoB.Teopema o
N HeornpeneneHHbI NPOU3BOAHON NHTErpasna no BepxHemy
nHTerpan.oOnpeneneHHbIn npegeny. ®opmyna HotoToHa-JlenbHuLa.
nHTerpan.HecobcTBeHHbIE 3aMeHa NepeMeHHOoI B OnpeaeneHHOM
NHTerpanbl. [1BONHbIE 1 WUHTEerpa-ne u HTerpupoBaHune no
TPOWHbIE NHTErpabl. 4acTaAM.HecobCTBEHHBI UHTErpan ¢
6ecKkoHeYHbIM Npesenom
nHTerpupoBaHms. HecobcTBeHHbIE
NHTerpasbl 0T HEOrpaHNYeHHbIX
pyHKUMRA. MPUNOXKEHNA NHTErpaos.
Mpegen GyHKUUM OOHON N HECKONBbKNX
nepemMeHHbIX. NoHATHe 6M n BB Benun4uH,
OrpPaHNYEHHOW 1 OTAEAUMOW OT Hy A
OnddepeHumansHoe n P oTh HYy
BEJINYMH, X CBONCTBA. [pocTenwne
NHTerpasnbHoe ncyncneHmne g
cBowncTBa npenenos. CpaBHeHne 6M n Bb.
.OyHKuma. MNpenen .
CoiicTBa 3KBMBaneHTHbIX BM 1 bb.
pyHKUMN.HenpepbIBHOCTb
o Mpr3HaK cylwecTBOBaHNA Npesena.
yHKUMN. TOYKM pa3pbiBa 1 . o
OunddepeHumansHoe VX KNaccnduKaLms MepBbIn 1 BTOPOWM 3aMeyaTeslbHble
4 N UHTerpasbHoe [nddepeHLman u ' npegenst n ux cnenctena.OnpeneneHus 2
ncymncneHne P . HenpepbIBHOCTN (yHKLUMK. TOYKN
NPOU3BOAHAA Y1CJI0BON
. pa3pbiBa MYHKLMN 1 NX KNacCuduKaLlms.
pyHKLMN OfHON - .
¥ CBoicTBa (hYHKLMI, HEMPEPbIBHbLIX B
nepemeHHon. Ceoaka
bopMyA TOYKe U Ha oTpe3ke. HenpepbIBHOCTb
(PYHKLMNA HECKOJIbKUX
anddepeHumpoBaHmns .
nepemMeHHbIX. eoMeTPNYeCcKnin CMbICA
NPOn3BOAHON. MeXaHN4YeCKUIN CMbICI
NMpPOV3BOAHOW.
WToro 3a cemecTp: 4
UTtoro:
4.2 Copep>xaHue nabopaTopHbIX 3aHATUM
YyebHble 3aHATUSA HE peannsyroTcs.
4.3 Copep>XaHue NPaKTUYEeCKUX 3aHATUN
KonuyectBo
Copep>xaHue NMPaKTUYECKOro 3aHATUA Yyacos /
Ne HaumeHoBaHue Tema npakTuyeckoro
(mepeyvyeHb AMAaKTUYECKNX eANHNLL: 4YacoB B
3aHATUA paspena 3aHATUA .
paccMaTpuBaeMbIX MOATEM, BOMPOCOB) | 9/1IEKTPOHHOM
¢dopme
1 cemecTp
OCHOBHble CBOWCTBa, MUHOP 1
anrebpanyeckoe fonosHeHue. MoHATME
JInHenHasn anrebpa un | Onpegenntenn 2 n 3 06 onpepenuTene n-nopsaka u ero
1 aHaJINTU4YeCcKomn nopsankos.Onepauuu Haz BblyucneHne.ix suaesl. Anrebpa maTtpuL. 2
reomeTpun MaTpuLaMu. MuHop MaTpuubl. ObpaTHas MaTpuua.
PaHr maTpuubl. Onepaunn Hag
MaTpuLaMu.
JInHenHasn anrebpa v | JInHenHble onepaummn Hag CBoNCTBa CKaNApHOro
2 aHaNMNTUYECKOM BekTOopamu.CkanapHoe npousseneHnsa.CBONCTBa BEKTOPHOIO 1 2
reomeTpun npov3BefieHne BEKTOPOB. CMeLLiaHHOro Npov3BefeHns




JlnnenHas anrebpa un
aHaANUTNYECKON
reomMeTpun

BekTopHOe Npou3BepeHe
BEKTOPOB 1 1X
npunoxeHue.CMelaHHoe
npousBeaeHNe BEKTOPOB 1
UX Npunoxexue.JInHeiHas
3aBUCUMOCTb U
He3aBMCMMOCTb CUCTEMbI
BEKTOPOB.

CBoWCTBa BEKTOPHOIO 1 CMELLaHHOrro
npousseneHns.JIMHenHas 3aBUCUMOCTb 1
He3aBUCUMOCTb CMCTEMbI BEKTOPOB.
HekoTopble TeopeMbl 0 JIMHENHOW
3aBUCMMOCTU. Ba3uc n pasmepHoOCTb
JINHEHOr 0 NPoCTpaHCTBa.Pa3nyHble
BWbl YpaBHEHWA MpsMOn. Yron mexay
NPAMbIMA. YCJI0BUSA NapasielbHOCTW 1
nepneHANKYAAPHOCTY ABYX MPAMBbIX.

JInnenHas anrebpa un

MpsMasa Ha NI0CKOCTH.
npﬂMaﬂ N NIOCKOCTb B

PasnimyHble BUAbI ypaBHEHUS NPSAMON.
Yron mexay npsmbiMu. Ycnosus
napannesibHoCT! 1 NepneHanKyaIspHoCTH
LBYX NPAMbIX.Yron Mexay AByMS
MJ0CKOCTAMM. YCNOBUA NapasinesibHoCTu

aHaNNTUYeCKoM o
FeOMeTOMN NnpocTpaHCTBe.lTOBEPXHOCTY | U MepneHanKyaSapHOCTM MJI0CKOCTEN.
P 2 nopspka. Yron mexxay npsaMoit 1 nioCKOCTbIO.
Ycnosuve napaniensHocTu
nepneHAVKYAapHOCTW NPAMON 1
MJ0CKOCTM.
WToro 3a cemecTp:
2 ceMmecTp
BbluncneHve npon3BoaHbIX
n anddepeHLmanos Mpepen yHKLUMM OLHON N HECKOJIbKMX
4MCI0BOMN (hYHKLIMM OQHON nepemeHHsbIX. MoHATNe BM 1 Bb BennyuH,
nepemMeHHon.BblyncneHne OrpaHUYeHHON 1 OTAEAVMON OT Hy NS
OnddepeHuransHoe | MPOU3BOAHbLIX U BE/INYMH, UX CBOW-CTBA. MpocTenwmne
N UHTerpanbHoe AnddhepeHLManoB CNoXHbIX | CBONCTBa npeaenos. CpaBHeHne bM n BB.
ncynucneHne (PYHKLNI HECKOSIBKNX CBoncTBa 3KBMBaneHTHbIX BM 1 Bb.
nepeMeHHbIX. Bolyncnenne | Mpr3Hak CyLLeCcTBOBaHUA Npeaena.
NMPOU3BOAHbLIX HEABHbIX MepBbI 1 BTOPOW 3aMeyaTesibHble
yHKLMIA 0gHON 1 npenenbl n X cNencTsus.
HECKONIbKNX MepeMeHHbIX.
BblyncneHve nNpov3BoAHbLIX 1
nhepeHLnanos CIOXKHbIX PYHKLNIA
YacTHble NPOM3BOAHbIE, AnddepeHy (byHKu
HECKOJIbKMX MepeMeHHbIX. BbluucieHune
YacTHble auddepeHunanbl o _
. NMPOU3BOAHbIX HEABHbLIX (DYHKLMIA OLHON ©
N NONHLIA gnddepeHunan
OnddepeHunansHoe (byHKLAN HECKObKIX HECKOJIbKNX NnepeMeHHbIX. [TpunoxxeHns
N MHTerpasibHoe Y thopmynbl Tensnopa K MCCnefoBaHNo
nepeMeHHbIX.Pa3noxeHuve o
ncyncnieHne o yHKUMIA. Bo3pacTaHue u ybbiBaHme.
(PyHKLUWI B CTENEHHbIE ;
o SKCTPEMYMbl (PYHKLUN. BbINYKAOCTb,
psagbl. Pag Tennopa. Pag
BOMHYTOCTb, TOYKM Neperunba.
MakJsiopeHa
AcmmnToTbl. ObLas cxema uccnefoBaHus
N MOCTPOEHMSA rpadmKoB.
WToro 3a cemecTp:
3 cemecTp
Tabnnua 0CHOBHbIX hOpMYJI
WNHTErpupoBaHns. 3amMeHa NepemMeHHbIX B
HeonpeaeseHHOM UHTerpasne n
MepBoobpasHas 1
OunhpepeHumnansHoe HEONPEeeNeHHbI WHTEerpnpoBaHue rno Yyactam.Teopema o
N NHTerpanbHoe P . NPOU3BOLHON MHTErpana rno BepxHemy
nHTerpan.OnpenesneHHbIn »
ncymcneHve NHTErpan npegeny. ®opmyna HotoToHa-JlenbHuua.
pan. 3amMeHa nepemMeHHon B onpeneneHHoM
NHTerpaJse n MHTerpupoBaHue rno
4acTAM.
HecobcTBeHHbIE
NHTerpasbl. [JBOoHbIE 1 HecobcTBeHHbIE MHTErpasbl 0T
TPOMHbIE HeorpaHuYeHHbIX QPyHKLMI. MpunoxxeHns
OnddepeHunansHoe P . P by H P
1 MHTerpabHoe NHTerpasbl.KpuBosvHenHble | UHTerpasios.KpuBoJIMHEHbIE UHTErpabl
NCUNCTIeH e NHTerpasbl HecobcTBeHHbIN | nepsoro Tuna (Mo gnuHe gyru). Kpneo-

NHTErpan c 6eCKOHEYHbIM
npenenom
NHTErpnpoBaHunA.

JINHEHbIe NHTEerpasbl BTOPOro Tuna (no
KOOpAMHaTaM).




TeopeMa cyLLecTBOBaHUS 1
eVHCTBEHHOCTY pelueHmns 3agayu Kowwm
UtbBepeHLmMansHle ONS ypaBHEHUS, Pa3peLleHHOro
aBHeHus | OTHOCWTE/IbHO MPOM3BOLHON. YpaBHEHUS
)l_/lg A0Ka.0QHOPOAHbIE C pa3feneHHbIMU NepeMEHHbIMU.
OnpepeHumnansHoe P ) P YpaBHeHUs C pa3fensaowmumMmcs
anddepeHumanbHble
9 N VHTerpasnbHoe ABHEHNS SIMHEMHbIE nepemMeHHbIMU.YpaBHEHUS, 2
ncyncneHne };/qu)cbepeHl'_maanble npuBoAALLMeCcs K OAHOPOAHbIM.
ABHEHNS NEDBOIO 0606LLeHHO 04HOPOAHbIE YPAaBHEHNS.
ﬁg anKa P JInHeHble HEOAHOPOAHbIE YPaBHEHUS.
pAAKa. MeTon BapuaLMmn NOCTOSHHON (MeToz
NarpaHxa). Metog bepHynnu.
YpaBHeHus bepHynau.
OnddepeHunansHble
ypaBHEHMWS B NOJHbIX y y
anddepeHLmanax WHTerpupyowmnn MHOXUTENb. JINHEHbIE
ﬂ.mcbcbepeHumaan'ble O0OHOPOAHbIE YPaBHEHUS 2-r0 nopsfKka C
OnhdepeHumnanbHoe | ypaBHEHUSA BbICLLINX &%%;ngb;ZIS;MKr?agﬁggﬂf:;iMM'
10 N MHTerpaJsibHoe nopsaKoB.JINHeHbIe P P 2
NCUNCTIeHME 0HOPOIHbIE NOCTOAHHbIX. JINHENHbIE HEOLHOPOAHbIE
MBdhEPEHLNANbHbIE ypaBHEHWs 2-ro nopsagka € NoCTOAHHbIMU
gpaBHeEmuz-ro nopsiaKa KO3(hhMLMeHTaMMN 1 NPaBON YacTblo
JInHeHble HEOAHOPOAHbIE creumaneHoro siaa
ypaBHeHuWs 2-ro no-psaka.
Wtoro 3a cemecTp: 8
WTtoro: 20
4.4. Copep>XaHue CaMOCTOATENIbHOU PaboThbl
Bua Copep>xaHue CaMOCTOATEJNIbHOM
HaumeHoBaHue CaMOCTOATENLHOI paboTbi KonuyectBo
pa3pena paboTe (mepeyeHb ANAAKTUYECKNX €ANHNLL: yacoB
paccMaTprBaeMblX NOATEM, BOMPOCOB)
1 cemecTp
MOAroTOBKA K
3K3aMeHy,
MOAroTOBKA K -
NWHeitHas anre6pa u NEKLMSM MpuknagHble 3agavn IMHENHON anrebpbl.

y ' CBoWCTBa IMHWI BTOPOro nopsaaka Ha
aHaNMTN4eckoun MOAroTOBKA K . . 87
FeOMEeTDUN NDAKTUYeCKNM nnockocTn. CBOMNCTBA NOBEPXHOCTEN

P P BTOPOro rnopspgka.
3aHATUAM,
COCTaBneHune
KOHCMEeKTOB
Wtoro 3a cemecTp: 87
2 ceMecCTp
MOAroTOBKa K
9K3aMeHy,
MOAroTOBKa K L.
NWHeitHas anrebpa u NEKLMSM MpuknagHble 3aga4vn MHENHon anrebpobl.

y ' CaoicTBa IMHWIA BTOPOro nopsagka Ha
aHaNUTN4eckKoun MOAroTOBKa K . . 7
reomMeTpui MPaKTUYeCKMM nnockocTn. CBOMNCTBa NOBEPXHOCTEN

BTOPOro rnopsanka.
3aHATUAM,
COCTaBJieHNe
KOHCMEKTOB




MpuknagHble
334341 NMHENHON
anrebpsl. CBONCTBA
OndhdepeHumanbHoe U | IMHWUIA BTOPOro
NHTerpasnbHoe nopsioka Ha
ncyYncneHune NJIOCKOCTM.
CBoincTBa
NOBEPXHOCTEN
BTOPOro nopsaka.

AdnpepeHumansHoe 1 MHTerpanbHoe

95
ucyncneHne

WToro 3a cemecTp: 102

3 cemecTp

MNpuknagHblie
334241 NMMHenHom
anrebpbl. CBonCTBa
AndpepeHunansHoe U | NMHWIA BTOPOro AdnddepeHumanbHble ypaBHEHNA 1
NHTerpanabHoe nopsaka Ha NHTerpupoBsaHune guddepeHumnabHbIX 123
ncyncaeHne MJ0CKOCTMW. ypaBHeHWA
CsoncTBa
noBepxHOCTEN
BTOPOro rnopsaka.

WToro 3a cemecTp: 123

WUToro: 312

5. NMepevyeHb y4eOHOM nuTepaTypbl M y4uebHO-MeTOaMYECKOro obecneyeHms no
AucuunnuHe (Mmoaynio)

Pecypc HTb
Ne Bubnuorpaduyeckoe onucaHue CamrTy

n/n P (3BC CamrTY,

I[PRbooks n 1.4.)
YyebHo-MeTOaM4Yeckoe obecneyeHune

1 Mbiwkwnc, A.[. Jlekunmn no Beiclen mateMaTuke : Yyeb.nocobue / A. [. KHWKHbIA QOH
MbIWKKC .- 5-e n3a.,nepepab.n gon..- M., Nlanb, 2007.- 688 c. A

7 Mbiwkuc, A. . Jlekuum rno BbiCLen maTeMaTuke : Yyeb.nocobue / A. 1. KHUKHbIT hOH
MbILWKKC .- 5-e n3g.,nepepab.n gon..- M., NlaHb, 2007.- 688 c. A

HocTtyn obyyvatowmxcs kK 9P HTB CamlI'TY (elib.samgtu.ru) ocyuwiecTsnseTcsa nocpeacTBOM 3/EKTPOHHOMN
NH(OPMaLIMOHHON 06pa3oBaTeNbHON Cpelibl yHMBepcuTeTa U caTta HTB Caml TY no nornHy u naposnto.

6. NMepeyeHb UH(POPMALUOHHBIX TEXHONOINUMN, UCMOJIb3YEMbIX NPU OCYLLLECTBJIEHUN
obpasoBaTenbHOro npouecca no AucuunauHe (Moaynio), BKAOYas nepevyeHb
nporpaMMHoOro obecnevyeHus

Mpy NpoBeAeHUN NEKLMNOHHBIX 3aHATUIA UCMONb3YeTCsS MybTuMeauninHoe obopynoBaHme.
OpraHun3oBaHo B3anMopgencTeme oby4atoLlerocs n npenogaBatens ¢ UCMOJIb30BAaHNEM 31EKTPOHHON
NH-hopMaLMoHHoN 0bpa3oBaTeNibHOM Cpeabl YHUBEPCUTETA.

No Cnocob
HaumeHoBaHue MpousBoauTesnb
n/n pacnpocTpaHeHus
1 | Microsoft Office 2007 Open License Academic Microsoft . JInueH3noHHoe
(3apybexHblii)
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Microsoft Windows XP Pro-fessional onepauunoHHas | Microsoft

cucTtema (3apyBexHbil) JInueH3noHHoe

7. NepeyeHb pecypcoB MHPOPMALMOHHO-TEIEKOMMYHUKALLMOHHOU ceTU «VIHTepHeT»,
npodgeccmoHanbHbiX 6a3 AaHHbIX, UHOPMALUOHHO-CNPABOYHbIX CUCTEM

Ne

n/n HaunmeHoBaHue KpaTkoe onucaHue PeXxum pocrtyna

1 | MaTemaTuka http://www.mathematics.ru/ Pecypcel oTkpeITOrO
nocTyna

2 | MaTemaTuvKa http://www.mathematics.ru/ Pecypcel 0TKpeITOrO
AocTyna

8. OnucaHue MmaTepuanbHO-TeXHU4YecKou 6a3bl, HeobGxoguMon gnsa ocylwecTBiEeHMUS
obpasoBaTesbHOro npouecca No gucuunauHe (Moayio)

JleKUuMOHHbIE 3aHATUSA

YyebHas ayauTopus ANs NPOBEAEHNS 3aHATWUNA NEKLUOHHOrO TUMa, TEKYWEro KOHTPOS U NMPOMEXYTOYHON
aTTecTauun, OCHaLLEHHas TEXHUYECKUMW CPefCcTBaMU 0byYeHus, CayXalmMmmu Aas npeacTaBieHns yyebHowm
nHcopMaLum 6obLIOR ayanTopun, Habop AEMOHCTPALMOHHOrO 060pyJOBaHMS: 3KpaH, MPOEKTOP, KOMMbOTEP

MpakTuyecKkue 3aHATUA

KoMmnbloTepHbI Knacc - y4ebHaa ayoutopusa A8 NPOBEAEHWS 3aHATUN CEMWHAPCKOro Tuna, KypcoBOro
NPOEKTMPOBaHMNSA (BbIMONHEHUS KYPCOBbIX paboT), rpynnoBbiX U MHAUBMAYAAbHbIX KOHCY/bTaLMN, TEKYLLEro
KOHTPOJIA 1 MPOME)XYTOYHON aTTecTauumn, obopyaosaHHasa crneunanm3mpoBaHHoOn Mebenbio, KOMAbIOTEPHOW
TEXHUKOWN C OOCTYynoM B ceTb "IHTepHeT” 1 3/IeKTPOoHHY0 MHMOpPMaLnoHHO-06pa3oBaTenbHyto cpeagy CamlTY
MarHWTHO-MapKepHOM JOCKON, KOMMIEKTOM JNLEH3NOHHOIO 1 cBOBOAHO pacnpoCTpaHAEMOro nporpamMMHoOro
obecneyeHuns, yKasaHHOro B pasfese 6 HacToswen paboyei nporpamMmmbl

CamocTonATenbHasa paborta

AyounTopusi, OCHalLleHHas KOMMbIOTEPHON TEXHUKOW C BO3MOXXHOCTbLIO MOLKAOYEHNA K ceTU «/IHTepHeT» n C
LOCTYIMOM B 3JIEKTPOHHYI0 MH(opMaLMOHHO-06pa3oBaTenbHyto cpeny CamlTY.

9. MeToaunyeckue matepuansbl

MeTognyeckue pekomMeHagauunn rnpn pa60Te Ha JieKUuunu

[0 nekunmn CTyLeHT LOJ/DKEH NMPOCMOTPeETh y4ebHO-METOANYECKYIO U Hay4YHYI0 MTepaTypy No TeMe
Nekunn ¢ TeM, 4Tobbl UMeTb NpeacTaBieHne o npobnemax, KoTopble ByayT pa3bupaTbCs B NEKLUN.

Mepen HavanoMm nekuum obyyatowmmcs coobliaeTca TemMa Nekuun, nnaH, BONPOCk, Nnognexatine
paccMOTPEHNIO, LOBOAATCA OCHOBHbIE NUTEpPaTypHble UCTOYHUKN. Becb y4ebHbil MaTepuman, coobwaemblii
npenoaaBaTesieM, LO/DKEH HE MPOCTO NPOCAyWNBaTbCA. OH O/MKEH OblTb aKTUBHO BOCTMIPUHSAT, T.€. YC/bIWaH,
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OCMbICJIEH, MOHSAT, 3apMKCMpPOBaH Ha ByMare v 3akpenieH B namsaTu. MNpucTynas K CayLlaHnio HOBOro y4ebHoro
MaTepuana, Nose3HO MbICJIEHHO YCTAaHOBUTb €ro CBSi3b C paHee M3yyeHHbIM. Cneas 3a TEXHUKON YTeHus
nekunn (aKLI,eHT Ha CyweCTBeHHOM, NoBbllLeHWe TOHa, K3MeHEeHNe pnUTMa, Nay3a ”n T.I'I.), H606X0,EI,I/IMO BCJie[ 3a
npenofaBaTesieM YMeTb BblAENATb OCHOBHbIE KaTEropuu, 3aKoHbl U ONPEeAEensiTb X CodepXXaHue, Npobnemsl,
npeagnosaraTb X BO3MOXHbIE pelleHNd, NOoKa3aTe/lbCTBa U BbIBOAbI. OCyLLI,eCTB}'IﬂH TaKylo pa60Ty, MOXHO
3Ha4YnTeNbHO 0bnerynTb cebe NoHUMaHUe y4ebHOro MaTepuana, ero KOHCNeKTUPOBaHUE 1 AajbHellee
n3yyeHue.

KoHcnekTupoBaHne nekuun nospsonseT obpaboTaTh, CUCTEMATU3NPOBATb M Jyylle COXPaHUTb
NosyYeHHY MHDoPMaLUKo C TeMm, 4Tobbl B ByaylwieM MOXXHO Obls10 BOCCTAHOBUTb B MaMSATU OCHOBHbIE,
coaepxaTesbHble MOMeHTbl. TUNnYHas ownbka, coBepLiaemMas 0byyatoLmnmMcs, 40CI0BHOE KOHCMEKTMPOBaHMe
peyn npenofasaTens. Kak npasuio, Npu 3anucy «CJ0BO B C/IOBO» HE OCTAETCA BPEMEHU Ha 06ayMbiBaHMeE,
aHann3 N cuHTe3 MHpopmauumn. OTbpas Hy)KHY MH(OPMaLINIO, FNaBHbIe MbICU, NPOOAEMbI, peLleHns 1
BbIBObl, HEOOXOAMMO COKpaLlaTh TEKCT, CTPOUTb €ro Takum obpa3om, 4Tobbl MOTOM MOXKHO ObINIO NIErKO B HEM
pa3obpaTbcs. XKenaTesNbHO 0CTaBUTb B paboynx KOHCMEKTax MoJsi, Ha KOTOPbIX MOXXHO ByaeT aenaTb NOMETKU
N3 PEeKOMEHAOBAaHHOW NUTepaTypbl, LOMOJHAWME MaTepuan MPOCAYLWAHHONW JIeKUUn, a Takxe
nogyepkmBatowme ocobyto BaXXHOCTb T€X UMM WHbIX TEOPETUYECKUX NoJIoXKeHUA. C OKOHYaHUEM NeKLuK
paboTa Hag KOHCMEKTOM He MOXXEeT CHMTATbCS 3aBepLIeHHON. Hy>XHO ellle BOCCTaHOBUTbL OTAE/bHbIE MecTa,
NPOBEPUTb, BCE SN MOHSATHO, YTOYHUTb YTO-TO Ha KOHCYAbTaLMM U T.M. C T€M, YTOObl KOHCNEKT MOl ObIThb
NCMOJIb30BaH B MpoLecce NMoAroTOBKM K MPAaKTUYECKUM 3aHATUAM, 3a4eTy, dK3aMeHy. KOHCNeKT nekuumn -
He3aMeHUMbI Y4eOHbIA LOKYMEHT, HEOOXOAUMbIN 415 CAMOCTOSITENbHOM PaboThl.

MeToanyeckue pekomMeHOauunn rpum rnoaroToBkKe n pa60Te Ha MNPaKTN4YeCKOM
3aHATNN

MpakTuyeckme 3aHATUS N0 AUCLUMNINHE NPOBOAATCS B LENax BblpabOTKU MPaKTUYECKUX YMEHWI 1
NprobpeTeHNs HaBbIKOB B PELLIEHUN NPOGECCUOHANbHBIX 3aay.
PekomeHAyeTcs cneayioLlas cXxema NoAroTOBKM K NPAaKTUYECKOMY 3aHATHIO:
1. 03HaKOMJIeHNe C MJAHOM MPaKTUYECKOro 3aHATWS, KOTOPbLIA OTpa)kaeT COAdep)XaHue
NpeaoXeHHOW TeMbI;
2. npopaboTKa KOHCMEKTa eKuuu;
3. YTeHne peKOMeHA0BaHHON MTepaTypbl;
4. NoAroTOBKA OTBETOB Ha BOMPOCHI MJlaHa NPAKTUYECKOro 3aHATUS;
5. BbIMOJIHEHWE TECTOBbLIX 3aJaHWiA, 3a4a4 U ap.

MoaroTtoBka obyvatoLerocs K MpakTMYeCKOMY 3aHATUIO MPOM3BOAUTCA MO BoMpocaM, pa3paboTaHHbIM
ONS Ka)KAOW TeMbl MPakKTUYECKUX 3aHATUN 1 (nnn) nekumn. B npouecce NoAroTOBKM K MPaKTUYECKUM
3aHATUAM, Heobxooumo obpaTnTb ocoboe BHUMaHME Ha CaMOCTOATENIbHOE M3y4YeHMe peKoMeHL0BaHHOM
NnTEpaTypbl.

PaboTa CcTyneHTOB BO BpeMs MPaKTMYECKOro 3aHATUSA OCYLLECTBASETCSA Ha OCHOBE 3afaHui, KOTopble
Bbl4aloTCA 0by4aloWmMMCsa B Havyalsie UaM BO BPEMS 3aHATMSA. Ha NpakTUYeCKMX 3aHATUAX NMPUBETCTBYETCA
aKTWBHOE y4YacTue B 0B6CYXOEHUN KOHKPETHbIX CUTyaLuin, cnocobHOCTb Ha OCHOBE MOJYYEHHbIX 3HAHWNA
HaxoauTb Hanbonee 3PPEKTUBHbIE PELUEHNA MOCTaABJIEHHbLIX MPobaeM, yMeTb HaxOAWTb MOJIE3HbIN
LOMOJSIHUTENbHLIA MaTepuan No TeMaTuke 3aHATMIA. Obyyvatowmmca Heobxoammo obpallaTb BHMMaHWeE Ha
OCHOBHbIE MOHATNS, aArOPUTMbI, ONpPeaensiTe NPaKTUYECKYI0 3HAYMMOCTb pacCMaTPUBAEMbIX BOMPOCOB. Ha
NPaKTUYeCKMX 3aHATMAX 0byYatomnecs OOJKHbl YMETb BbIMOJHUTL pacyeT Mo 3afaHHbIM MapaMeTpaM uan
BoipaboTaTb onpegeneHHble peweHus no obosHavyeHHoN nNpobneme. 3agaHua MoryT 6biTb FPynMoBbIE 1
NHOMBUAOYaANbHbIE. B 3aBUCMMOCTU OT CJIOXKHOCTY Npeasiaraemblx 3afaHuUi, Lenen 3aHaTmsa, obLien noaroToBKy
obyyaLwmuxca npenoaaBaTeNlb MOXET MoJACKa3aTb 00y4aloLWUMCs anropuTM peLleHns namn nepBoe OencTBUe,
U ykasaTb obliee HanpaBJfieHNe pacCyXAeHu. MonyyYyeHHble pe3ynbTaTbl 06Cy)XAalTCAa C NO3NLMUIA UX
a[eKBATHOCTY AN 3PDEKTUBHOCTI B PaCCMOTPEHHON CUTYyaLIUN.

MeToaun4yeckme pekoMeHgaumm no BbINOJIHEHWNIO caMoCTOoATeIbHOW pa6OTbI

OpraHusaumnsa caMmocToAaTeNbHOW paboTbl 06y4YaLWMXCA OPUEHTUPYETCSH Ha aKTUBHblE METOQb
oBnafjeHns 3HaHWAMWU, pPa3BUTUE TBOPYECKMX CMOCOOBHOCTEeN, Mmepexoh OT MNOTOYHOro K
NHAVBMAYAAN3NPOBAHHOMY 06y4eHMto C y4eToM noTpebHoCTen 1 BO3MOXXHOCTeN oby4atoLierocs.

CamocToaTenbHas paboTa ¢ yyebHuKamu, y4ebHbIMKU NocobusMu, Hay4yHoM, CNPaBOYHOM NNTepaTypon,
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MaTepuanaMmn nepuoanyecknx n3gaHuin n MHTepHeTa aBasieTca Hanbonee ahheKTUBHLIM METOLOM MOJSTyHeHNs
JIOMOJIHATESIbHbIX 3HAHWUIA, NMO3BOMSET 3HAYUTENbLHO aKTUBM3MPOBATH MPOLECC OBNAALEHWS MH(OpMaLUMnent,
crnocobecTByeT 6osiee rayboKOMy YCBOEHMIO M3yYaeMoro Mmatepuana. Bce HoBble MOHATUS MO U3y4aeMon Teme
HeobXxoAMMO Bbly4YUTb HanU3yCTb U BHECTW B M10CCapUiA, KOTOPLIA Lienecoobpa3Ho BECTU C CaMOro Ha4vana
N3y4YeHns Kypca.
CamocTosiTenpHas paboTa peanmsyeTcs:

® HEenocpeacTBEHHO B MPOLIECCE ayAUTOPHbIX 3aHATUI;

® Ha NeKUUsx, NPakTUYECKUX 3aHATUSAX;

e B KOHTAKTe C MpenofaBaTesieM BHE PaMOK pacrnuncaHus;

® Ha KOHCYJibTalUuMax Mo y4yebHbIM BOMpPOCaM, B X04€e TBOPYECKMX KOHTAKTOB, MPU NUKBMAALNN

3a[10/KEHHOCTEN, NPV BbIMOJAHEHUN UHAVBUAYANbHbIX 3a4aHUA W T.4.;

e B OnbAMOTEKE, AOMA, HA Kadenpe Npu BbINOJHEHUN 00yYatoWMMCA yYeOHbIX U NPAKTUYECKUX
3ajay.

O HEeKTUBHbLIM CPeACTBOM OCYLIECTBAEHMNS oby4YaloWwmMMCcs camocTosaTeNbHOW paboThl sBASeTCS
3/IeKTPOHHAA MH(MOPMaLMOHHO-06pa3oBaTeIbHAs Cpella YHUBEpPCUTETa, KoTopas obecneynBaeT JOCTYN K
y4yebHbIM nnaHaM, paboymm nporpamMmam AUCUMMNANH (Momynein), NpPakTUK, K U3AAHUAM 31eKTPOHHbIX
B6UBNNOTEYHBIX CUCTEM,

10. ®oHp OLLEHOYHBIX CPeacTB NO AucuUnaMHe (Moaynio)

QoHJ OLLEHOYHbIX CPeACTB NpeacTassieH B npunoxeHun Ne 1,
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MpunoxeHue 1 k paboyel nporpamme OUCUUMAUHBI

61.0.02.01 «<MaTemaTunKa»

DoHA, OUEHOUYHbIX CPEeACTB
no AUCUUNINHE
51.0.02.01 «MaTeMmaTuka»

Kopn v HanpaBneHue NoAroToBKU
(cneunanbHOCTDb)

HanpaBneHHocTb (npocdunb)
KBanudukauums

dopMa obyueHus

Fop Hayana NOAroTOBKM

NHcTuTyT / hakynbTeT

Beinyckaowas kadepnpa

Kadeppa-paspabotuuk

06beM OUCLUNJINHLI, Y. [ 3.e.

dopMa KOHTpoNA (NpoOMeXXyTo4yHasn
aTTecTauumn)

14

18.03.01 Xummn4yeckass TexHO0rns

TexHoNorns XMMn4eCckKnx npon3BoacTB

Bbakanasp

3ao04Has

2025

Kathenpsl omnvana ®rboy BO "CamI'TY" B T.
HoBoKy#bbILLIEBCKe

Kahegpa "XuMnsa n xmmMmmnyeckas TexXHos0rmns
(HO-XT)

Kahenpa "2/1eKTpo3HepreTuka,
3/IEKTPOTEXHMNKA 1 aBTOMaTU3aLmMa
TexHonornyeckux npoueccos" (H®- 33mATM)

360/10

3a4eT, dK3aMeH




MNepeyeHb NnaHupyeMmbiX pe3ynbTaToB 00y4yeHUsa no aucuunaumHe (Mmoaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

Pe3ynbTaThl 00y4eHus

HaumeHoBaHue
KaTeronwm Kopg un Kop 1 HauMeHOBaHue (3HaTb, yMeTb, BRageThb,
(r nnr:n) HaMMeHoBaHue MHOMKaATOpa OOCTUXXEHUA COOTHEeCeHHbIe C
Py o KOMNeTeHLU U KOMMNEeTeHUuu MHOMKATOpPaMM
KOMMNeTeHU
BOCTUXKEHNA KOMNETEHLUH)
O6uenpotdeccnoHanbHble KOMMETEHLN
ONK-2 CrnocobeH
NCrosb30BaTb
OMK-2.1 Ucnonb3yeT
MaTeMaTunyeckue,
MaTemMaTunyeckue,
(pusmyeckne,
msnyeckne, pusnko-
punsunko- BrafeTb OCHOBHbIMU
MpogeccnoHasbHa XUMUYECKne, Xummyeckmne CC
4 METOLOOM NS XUMUYeckme, METONb! [U1S DeLUeHNs 33034 3aKOHaMW IMHENHOW anrebpbl
A XuMmyeckune Akl ANA P b a N MaTeMaTUYeCcKoro aHanausa
npogeccnoHasrbHON
MeTobl 4N14 .
0esTeNbHOCTU B XUMMNYECKON
pelleHns 3agad
. | TexHos0rnm
npogeccrnoHasbHON
LeaTesIbHOCTHY

3HaTb IMHenHyo anrebpy,
BEKTOpPHYt0 anrebpy,
aHaNUTUYECKY0 FreoMeTpuIo,
BBELEHME B MaTEMaTUYECKMNI
aHanus, andgepeHunansHoe
ncYnCeHne, NHTerpanbHoe
ncymcneHve, pagsl,
0bObIKHOBEHHbIE
AnpepeHumnanbHble
ypaBHEeHUS, Teoputo
BEPOSATHOCTEN 1
MaTeMaTUYeCKyl0 CTaTUCTUKY.

YMeTb NPUMEHATb
MaTeMaTuYeckne MeToibl 1
MOZeNV ANs pelleHns
npodeccroHanbHbIX 3a4av.
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Pesynbratbl 06y4yeHns no gucumnanHe MaremaTuka HanpasaeHWe onpesenatoTcA NOKa3aTeNamm n
KpUTEPUAMM OLEHMBaHMA CHOPMMUPOBAHHOCTM KOMMNETEHLMI HA 3Tanax ux GopMUpoBaHuA
npepcrasnaeHbl B Taba. 10.

Tabanya 10

MaTtpuua COOTBETCTBUA OLLEHOUYHbIX CPEACTB 3an/1IaHUPOBAHHbBIM pe3y/ibTaTam 06yyeHus

KomneTteHuumn OueHouHble cpeacTsa
TeKRyLWw it KOHTPOb MpoOMeKYTOUHbIA KOHTPO/b
(aKk3ameH)
PacueTHorpadpuueckn | TecTMpoBaHu | NOArOTOBK Bonpocbl K 9K3aMeHy
e paboTsbl
e akK
9K3aMeHy
1 2 UTtorosa
BOMPOC | A OUeHKa
BOMpO
o
OnkK-1 3(0ONK-1)-1; 3(0ONK-1)-1; | 3(ONK- 3(OMK1)- | 3(0OMNK1)-| 3(0MNK1)-
CNocobHOCTbIO U 1)1; 1; 1; 1;
Y(ONK-1)-1; B(ONK- | Y(OMNK-1)-1;
FOTOBHOCTbO
1)-1 B(OMK-1)-1 | Y(OMK-1)- | Y(ONK- | Y(ONK Y(ONK-
NCcnoab30BaThb
OCHOBHbI€ 3aKOHbI 1; 1)-1; -1)-1; 1)-1;
ecTecTBEHHOHAYYHbl B(ONK1)-1
X AUCLMNAMH B B(OMK1)-| B(OMK - | B(OMK1)-
npodeccMoHanbHom 1 1)1 1
OeATeNIbHOCTH




Ilepeuensb BONPOCOB I MIPOMEKYTOYHOMH aTTeCTALMH.
1. Onpenenurenu 2-ro u 3-ro nopsiika. Ix o0CHOBHbIE CBOHCTBA.

2. Munop u anreOpandeckoe JomnoyHeHne. Pa3noxkenne onpenenuTens 1no
9JIEMEHTaM CTPOKH MJIM CTOJIOLA.

[Tonsarue 06 onpenenurene n-ro nopsiaka. Ero Beraucienue.

Cucrembl TuHEHBIX ypaBHeHUN. @opmynbl Kpamepa.

Martpuupl, ux Buabl. Onepanuu HaJl MaTpULIAMU U UX CBOMCTBA.
O6patHas matpuua. Ee BeruncieHue.

Pemenue cucreM NTMHEWHBIX YpaBHEHHUH C TOMOIIbIO0 0OpaTHON MaTpPUIBL.

Panr marpunel. Teopema Kponekepa-Kamnemnm.

© © N o 0o B~ w

Meron INaycca.
10. Bexkropsl. JInnelinbie onepanuy HajJ BEKTOPAMHU U UX CBOWCTBA.
11. OpTtbl, IeKapTOBa cucTeMa KoopAuHaT. Pa3noxeHne BeKTopa o opTam.

12. CkansipHO€ NMpou3Be/IcHHe BEKTOpoB. Ero cBOMCTBa M BEIYMCIIEHUE B
JIEKapTOBBIX KOOpAUHATAX. Y CIOBHE OPTOTOHAIBHOCTH BEKTOPOB.

13. BekropHoe npousBeneHne BeKTopoB. Ero cBoWcTBa 1 BEIYMCIIEHUE B
JIEKapTOBBIX KOOpAUHATAX. Y CJIOBHE KOJUIMHEAPHOCTH BEKTOPOB.

14, CmMmenranHoe IIpOU3BCIACHHUEC BECKTOPOB. Ero cBoiicTBa ¥ BEIYMCIICHUE B
JACKapTOBBIX KOOpAHWHATAX. Vcnosue KOMIIJIAHAPHOCTHU TPEX BCKTOPOB.

15. YpaBHEeHHE MIIOCKOCTH B HOPMAJIbHOM, BEKTOPHON U KOOPAMHATHOU
dhopwme.
O0miee ypaBHeHHE TIOCKOCTH. [ToHSATHE TUIIEPIIIIOCKOCTH.

16. YcnoBue NMapaJiICJIbHOCTHU U IICPIICHAUKYIIIPHOCTU INIOCKOCTEH.

17. BexTopHoe, kKaHOHHUYECKOE U MapaMEeTPUIECKOe ypaBHEHUE IPSIMO.
[Ipsimast Kak JTUHUS epeceueHust ABYX MIOCKOCTEH.

18. Omnpenenenne METPUUECKOTO IPOCTpaHCTBA. [Ipumepsl.

19. [Ipenen oroOpaxkenus. [Ipenen nocnenoBarenbHOCTH, peaen GyHKIUN
OJTHOW M MHOTHX NepeMeHHbIX. [Ipenen B 6ecKOHEUHO y1aleHHON TOYKe.

20. Beckoneuno mansie (bM), 6eckoneuno 6omnwinne (bb), orpannyennbie u
OTJIETIMMBbIE OT HYJsI BeIUYUHBL. IX 0OCHOBHEBIE cBOMCTBA. OCHOBHBIE CBOMCTBA
MIPEIEIoB.

21. CpaBuenue bM u bb. OksuBanentneie BM u bb. Hx cBoilicTBa.

22. [TepBsIiif 1 BTOpOIT 3ameuaTenbHbie npeaensl. Ux ciencteus. Tabmuma
SKBUBaJICHTHBIX BM.

23. HenpepsiBHOCTS 0TOOpakeHus. HempepbsIBHOCTH YMCI0BOM (PyHKIMK
OJTHOW M MHOTUX NIEPEMEHHBIX.



24, Onnocroponnue npeaensl. Touku pa3pbiBa U UX Kiaccudukarus.
CaoiicTBa (hyHKIMH, HETTPEPBIBHBIX HAa OTPE3KE.

25. Huddepennnan orodbpaxenus. uddepeHnuan u mpon3BoHas YUCIOBOM
¢GbyHKuMu oHON epeMeHHo|. Tabnuia mpou3BOIHBIX.

26. YacTHble MpOU3BOAHBIE U MOJIHBIN U depeHnnan GyHKIUU MHOTUX
MIEPEMEHHBIX.
27. [IpousBonnas u nuddepeHiman cinoxHOU GyHKIIMN MHOTMX IEPEMEHHBIX.

[IpousBoiHast HESBHOW (YHKIIMU OJTHOM U MHOTUX ITEPEMEHHBIX.

28. [IpousBonHbie U AudepeHnanbl BEICIIUX MOPSIKOB A1 QYHKIUU
OJIHOM TIEPEMEHHOM.

29. YacTtHble pou3BOAHbIE U JU(GEpeHInanbl BEICIIUX MOPSIIKOB IS
(YHKIIMY MHOTHX NTEPEMEHHBIX.

30. CoiictBa (yHKIMH, TuddepeHInpyeMbIX Ha HHTEpBaje: TeopeMbl Posiis.
Jlarpanxa.
31. UccnenoBanue GyHKIMN: Bo3pacTaHue, YObIBAaHHUE, SKCTPEMYMBI,

BEBIITYKJIOCTh, BOTHYTOCTBH, ACUMIITOTEI.

32. JlokanmpHBIE SKCTPEMYMBI (DYHKIIUHA MHOTHX TTEPEMEHHBIX.
33. VYcaoBHBIE 3KCTPeMYMBI (DYHKITUA MHOTHX TTE€PEMEHHBIX.
34. I'moGanbHBIE SKCTPEMYMBI (PYHKITUH MHOTHX TIEPEMEHHBIX.
35. [IpounsBoaHas no HanpasieHuo. [ paaueHT.

IlepeyeHb BOPOCOB ISl IPOMEKYTOYHOM aTTecTalMU (IK3aMeH) 3a 2 Kypce

1. TlepBooOpa3Hasi U HeOIpeIeIeHHbII nHTerpai. ['eoMeTpuyeckuii cMbIca
HEONPEIEIEHHOTO UHTEerpasa.

2. Tabnuna OCHOBHBIX (POPMYI UHTETPUPOBaHMS. 3aMeHa EPEMEHHBIX B
HEONPEeIeIECHHOM MHTErpaje U MHTErPUPOBAHUE 110 YACTSIM.

3. OmpeneneHHblit HHTErpai. ['eoMeTpruueckuii CMBIC ONIPEIEICHHOTO HHTErpaa.

4. Teopema 0 IpPOM3BOIHON UHTErpaa Mo BepxHemy npeneny. @opmyna
HeroronalleiibHuna. 3aMmeHa NepeMEeHHOM B OTPEICIEHHOM UHTErpajie u
MHTETPUPOBAHUE 10 YACTSIM.

5. HecoGctBennsrit unterpan(l u I pona).
6. Bpruncnenue 1BOWHOTO MHTErpaia B JEKAPTOBBIX U MOJSPHBIX KOOpAWHATAX.

7. Bpluncnenue TpoiHOro MHTErpalia B IEKapTOBBIX, IMIIMHAPHUECKUX U
cepuueckux koopauHarax. [Ipumepsl

8. UucnoBsle pAABL. CXO,[[I/IMOCTB H CymMMa pdnaa. CBoiicTBa CXOOAIIUXCA pAOOB.

9. Teopemsl cpaBHeHus. [Ipusnaku cxoaumoctu Jlanamb6epa u Komn.
NHTterpanbHblii MIPU3HAK CXOIUMOCTH Psa.



10. 3nakouepenyromniuecs psaasl. Teopema JleitOnuma. 3HakonepeMeHHbIE
psnpl. AOGCOFOTHASI M YCIIOBHAS CXOJUMOCTb.

11. @OyHKIMOHAIbHbIE PsJibl, 007acTh cX0AuMOCTU. CTENIEHHBIE PSI/IbIL.
Teopema AGens. UHTepBaI U paguyc CXOIUMOCTH CTETICHHOTO PsJia.

12. PaBnomepnas cxomumocTs. [Ipusnak Beitepmtpacca. CBoiicTBa
PaBHOMEPHO CXOAALLIMUXCS PAAOB.

13. Psn Teitnopa. Teopema 0 €TMHCTBEHHOCTHU PA3JIoKeHUsT QYHKIH B
creneHHou psi. Jloctatounsie ycioBus pa3noxeHus GyHkuuu B psia Teimopa.
Paznoxxenue no creneHsM 3eMeHTapHbIX QYHKIUH.

14. Paner @ypre. Teopema [Iupuxie. Paznoxenue B pax @yppe 4ETHBIX U
HeueTHBIX QyHKIMHA. Paznoxenue B psan Oypre Ha MOTYIEPHOIE.

15. OO6bikHOBEHHBIE Au(depeHInanbHbie ypaBHEHUSI. OCHOBHBIE TIOHITHSI.
[Tonsatue 06 0co6OM perieHun.

16. VYpaBHEHUs ¢ pa3AeAIOMUMHACS TIEPEMEHHBIMU
17. 3anaya Ko s nuddepeHnraibHbpIX YpaBHEHUN TTEPBOTO MOPSIIKA.
18. I'eomeTpuueckoe ToskoBanue AU¢GHEepeHITNATHFHOTO YPaBHEHUSI TIEPBOTO

MOpSJIKA ¥ €r0 PELICHHUIA. .

19. HHTerpupoBaHue TUHEHHBIX U OHOPOAHBIX TU(GEpeHITHATBHBIX
YpaBHEHUH MEpBOro NopsiaKa. YpaBHeHue bepHyiiu.

20. HuterpupoBanue nuddepeHanbHbIX YPaBHCHHH B TOJTHBIX
muddepeHiranax.
21. HuTterpupoBanne nuddepeHInaIbHBIX YPaBHEHHUH, TOMYCKAOIINX

IIOHMIKCHUC TTOPAAKA.

22. . Pernennie muHeHBIX ~ OAHOPOIHBIX  AU(QepeHIInaNIbHBIX YpaBHEHUN
C TMOCTOSHHBIMH  Kod(¢unuentamu. CTpyKTypa OOIIero pemeHus JMHEHHOTO
OJTHOPOTHOTO U PEPEHITNATLHOTO YPABHEHUSI.

23. Pemenune nuHeitHBIX HEOAHOPOAHBIX MU (HEePEHIINATBHBIX YpaBHEHUN
METO/IOM BapHalliy MPOU3BOJIbHBIX MOCTOSHHBIX. Y paBHEHUE Dilepa.

24 CtpyKTypa peueHus JMHEHHOTO HEOJHOPOIHOTO UG depeHIINaIbHOIO
ypaBHeHuUs. JInHeliHbIe HeoTHOpOAHbIE TU((epeHIInanbHbIe YPABHEHUS C
MIOCTOSIHHBIMU KO3(p(pULIMEHTaMU U ¢ TIPABOM YaCThIO OINPEIeIEHHOIO BUAA.

25. Knaccuueckoe U CTaTUCTUYECKOE ONPEIETICHUE BEPOSITHOCTEM.
26.®@opmyna noaHou BeposiTHocTH. PopMmyna baiieca.

27.Cnyuaiinple BEeIUMYMHBL. YNCIOBBIE XapAKTEPUCTUKU CIIy4alHbIX BEIUYHH.
28.3aKOHbI pacIpeeNeHNs] CIyqaliHbIX BEITUYHH:

-HOpPMAaJIbHBIH 3aKOH;

-PaBHOMEPHBIN 3aKOH;



-TI0Ka3aTeNIbHOE pacupeenenne -3akoH Ilyaccona;
-OMHOMUAJIbHBIN 3aKOH.

29 IlpenMer MaTeMaTHYECKOM CTATHCTUKU.

30.I'enepanibHast cOBOKYIHOCTb. Bbi6opka. BapuannonHslit psi.
31. I'mcrorpamMmma u MoJIUTOH.

32.CraTuCTHYECKHE XapaKTEPUCTUKU BapUALlMOHHBIX PSIIOB: BHIOOPOYHAs CPEHSIS,
BBIOOPOYHAs IUCIIEPCHsI, MOMEHTbI BApUALlMOHHOTO psijia

33.To4euHble M UHTEPBAJIbHBIE OLICHKH [1ApaMETPOB PaCIpeAeICHNs T€HEPAIbHOU
COBOKYITHOCTH.

34.I'mnoTte3a 0 3aKOHE pacHpeielIeHus] TeHepaIbHOM cOBOKYNHOCTH. 35.1TpoBepka
TUIIOTE3bI O 3aKOHE pacipeaeeHus no Kpurepusam cornacus [lupcona.



MoKasaTenu u Kputepumn oueHMBaHUA chOPMMPOBAHHOCTU KOMNETEHLUMI (MPOMEIKYTOUHOTO
KOHTpONA)

Ha aTane npomeyTO4HOWM aTTecTaLMm UCNOb3YeTCA CUCTEMA OLLEHKM yCreBaeMocTh obydatowmxcs,
KOTOpaa NO3BO/IAET NpernoaaBaTento OLEeHUTb YPOBEHb OCBOEHMA MaTepuana obyyatowmmmcs.
KpuTepun oueHnBaHUA chOpMUPOBAHHOCTU NAAHUPYEMbIX PE3yNbTaToB 0byYeHus (4ecKpunTopos)
npeacras/eHbl B KapTe kKomneteHumu OMOTT.

dopma OLEeHKM 3HAHWUIA: OLEHKA - 5 «OTIMYHO»; 4 «XOPOLOo»; 3 «YA0BAETBOPUTE/IbHOY; 2
«HeyaoBAeTBOPUTE/IbHOY. JTabopaTopHble paboTbl, NPaKTUYECKUE 3aHATUA, MPAKTUKA OLEHNBAOTCA:
«3a4eT», «kHe3ayeT». Bo3MOXKHO ncnosb3oBaHMe 6anbHO-PENTUHTOBOM OLLEHKN.

LUKkana oueHnBaHuA:

«3ayeT» — BbICTaBAAETCA, eC/IM CGOPMMUPOBAHHOCTb 3aABJEHHbIX AECKPUNTOPOB KOMMETEHLMIN HA
_51 % v 60onee OLEHMBABTCA HE HUXKE KYA,0BETBOPUTENLHO» MPU YCAOBUM OTCYTCTBUA KpUTEpUA
«Heya0BAETBOPUTENbHO». BbiCTaBAseTCA, KOraa 0by4yatoLmiica NoKasbiBaeT XOpoLLMe 3HaHUSA
N3y4YeHHoro yuebHoro matepmana; CamocToATENbHO, IOTMYHO U NOCAEL0BaTE/IbHO U3araeT 1
WHTepNpeTUpyeT maTepuasbl y4ebHOro Kypca; MOSHOCTbIO PAaCcKpPbIBAaeT CMbIC/ Npea/ilaraeMoro Bonpoca;
BN1afEeeT OCHOBHbIMM TEPMUHAMM U MOHATUAMM M3YUYEHHOTO Kypca; NOKa3biBaeT yMeHUe NepeoKnTb
TeopeTUyeckne 3HaHWA Ha NPeaNoaraeMblii NPaKTUYECKUIA OMbIT.

«OTAUYHO» — BbICTABAAETCA, €CIN CHOPMUPOBAHHOCTb 3aIBIEHHbIX AECKPUNTOPOB KOMNETEHLUI

85 % bonee (B cOOTBETCTBUM C KapTamum KomneTeHumin OMNOIM) oueHMBaETCA KPUTEPUAMM «XOPOLLO»
M KOTAINYHO», MPU YCAOBUU OTCYTCTBMA OLEHKU «HEYAOBNETBOPUTEIbHO»: CTYAEHT NOKa3a/l NPOYHble
3HAHMA OCHOBHbIX NONOXKEHWUIM GaKTUYECKOrO MaTepUana, yMeHMe CAaMOCTOATENbHO peLaThb
KOHKpPETHble NpaKTU4ecKkme 3a43a4m NOBbILEHHOW CAOXKHOCTM, CBOBOAHO MCMO/Ib30BaTb CNPaBOYHYIO
NnTepaTypy, AenaTb 060CHOBAHHbIE BbIBOAbI M3 Pe3y/IbTaTOB aHaM3a KOHKPETHbIX CUTYauUMiA;

«XopoLwo» — BbICTaBAAETCA, €CNN CPOPMMPOBAHHOCTb 3aBIEHHbIX AECKPUNTOPOB KOMNETEHLMIA Ha
_61 % v bonee (B COOTBETCTBMM C KapTamu KomneTeHumi OMOI) oueHMBaeTCcA KpUTEPUAMM
«XOPOLIO» N KOTAMYHOY», NPU YCNOBUMN OTCYTCTBUA OLEHKU «HEYA,0BAETBOPUTEbHOY», flONyCcKaeTcA
OUEHKa «YA0BAETBOPUTENIbHO»: 06Yy4YatoWMNCA NOKa3al MPOYHbIE 3HAHMSA OCHOBHbIX MONOXKEHMW
baKTMYecKoro matepmana, ymeHne CaMoCTOATE/IbHO PeLlaTh KOHKPETHbIE MPaKTUYeCKMe 3a4a4u,
npeaycMmoTpeHHble paboyeit Nporpammoli, OPUEHTUPOBATLCA B PEKOMEHA0BAHHOM CNPaBOYHOM
nnTepartype, yMmeeT NpaBuibHO OLEHUTb NOYUYEHHbIE Pe3y/bTaTbl aHaM3a KOHKPETHbIX CUTYaLMiA;

«Y0BNETBOPUTENBHO» — BbICTABAAETCA, eCI CGOPMUPOBAHHOCTb 3aABNEHHbIX A4ECKPUNTOPOB
KomneTeHumin _51 % v 6onee (B COOTBETCTBMM C KapTamm KomneTeHumii OMNOM) oueHnBaetca
KPUTEPUAMM «YA0BNETBOPUTENBHO», KXOPOLLIO» U «OTANYHOY»: 06YYaIOLLMIACA NOKa3an 3HaHMe
OCHOBHbIX NOJIO¥KEHUI GAaKTUYECKOro MaTepurana, yMmeH1e Noy4ynTb C NOMOLLbIO NpenogasaTens
npaBubHOE pelleHne KOHKPETHOM NPaKTUUYEeCKoW 3a4a4M U3 YMcaa NpeayCcMOTPEHHbIX paboyelt
NporpaMmmoin, 3HaKOMCTBO C PEKOMEHA0BaHHOW CNPaBOYHOM IMTepaTypoir;

«HeyaosnetBoputenbHo» «HesaueT» — BbiCTaBAAETCA, €CM CGOPMUPOBAHHOCTb 3aABEHHbIX
OECKPUNTOPOB KOMMETEHLMIA MeHee YemM _51 % (B COOTBETCTBMM C KapTamu KomneTeHumin OMONM): npwm
oTBeTE 06YYaOLWErOCsA BbISBUIUCD CYLLECTBEHHbIE MPODHEsbl B 3HAHMAX OCHOBHbIX NOJIOXKEHWUIA
baKTMYecKoro maTepurasna, HeyMeHWe ¢ NOMOLLBIO NpenogasaTens NoayYnTb NPaBUIbHOE pelleHne
KOHKPETHOM NPAKTUYECKOWN 334341 U3 YMCAA NPesyCMOTPEHHbIX paboyeit nporpammont y4ebHoil
ANCUMNIVHDI.



OTBeTbI U peleHma 0by4aloLWMXCa OLLEHMBAIOTCA MO CAEAYIOWMM 0BLWMM KPUTEPUAM: pacrno3HaBaHue
npobnem; onpeaeneHue sHa4YMMon nHbopmaLmn; aHanus nNpobaem; aprymeHTUPOBAHHOCTD;
MCMOoJIb30BaHME CTPaTermin; TBOPYECKNIM Noaxoa,; BbiBOAbl; 06LLaA rPaMOTHOCTb.

CoOTBETCTBME KPUTEPUEB OLLEHUBAHNA CHOPMMPOBAHHOCTM MAAHNPYEMbIX PE3YNbTaTOB 06yYeHMs

(meckpunTOpOB) CUCTEMAM OLLEHOK NpeACcTaB/ieHo B Tab.

Tabnunuya 11
UHTerpanbHasa oueHKa
Kputepun TpaguuMoHHanA oLeHKa bannbHO-penTMHroBas oLeHKa
5 5 86 - 100
4 4 61-85
3 3 51-60
2nl 2, He3zavet 0-50
54,3 3avet 51-100

06yqarou.|,v|ec9| 06A3aHbI CAaBaTb BCe 3a4aHNA B CPOKUN, YCTAHOBJ/IEHHbIE NpenogaBaTesieM. OueHKa
((Y,D,OBI'IETBOpVITeIIbHO» no AgncunnanHe, MOXKeET BbICTaB/IATbCA U NPU HEenoIHOM C(bOpMMpOBaHHOCTVI
KOMFIETEHLI,VIl;I B Xo4e oCBOEHUA OTAeﬂbHOﬁ yH66HOﬁ ancunnnnHbl, ecam nx d)OpMMpOBaHMe
npegnonaraeTcAa npoao/IXKUTb Ha bonee no34HUX 3Tanax O6y‘-IEHMFI, B Xo04e n3sy4yeHuna apyrmx y‘-le6HbIX

ANCUNNANH.




