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b61.0.02.01 «<MaTemMaTuka»

Paboyaa nporpamMmma gucumnauHel paspaboTaHa B cooTBeTCcTBMK C TpeboBaHuamm ®rOC BO no
HarnpasJiIeHNO NOAr0TOBKM (cneunanbHocTH) 18.03.01 XuMuueckasa TEXHOJIOIUA, YTBEPXKAEHHOIO NPUKa3oM
MuHucTepcTBa 0bpasosaHua 1 Hayku PO oT Ne 922 o1 07.08.2020 1 cooTBeTCTBYIOLEro y4ebHOro niaHa.

PaspaboTumk PMNA:

[oueHT, KaHanaaT
nefarornyecknx Hayk

(BOMKHOCTb, CTENeHb, y4eHoe 3BaHue)

3aBenyowni Kadpenpow

COl'JTACOBAHO:

Mpencepnatens MeTOANYECKOrO COBETA
thakynbTeTa / MHCTUTYTa (1A y4yebHo-
MEeTOoONYeCKon KOMUCCumn)

PykoBoguTesnb obpa3oBaTenbHON
nporpamMmbl

3aBenyoLniA BeiNyCKatoLen Kadpenpon

H.A PaH

(®no)

E.M. lUnwkoB., KaHonOaT
TeXHUYeCKNX HayK, LOLEeHT

(®UO, cTeneHb, yyeHoe 3BaHue)

H.A CyxoBa

(PUO, cTeneHb, y4yeHoe 3BaHMe)

0.B. XabubpaxmaHoBa,
KaHONOAT XUMUYECKNX HayK

(PUO, cTeneHb, y4yeHoe 3BaHMe)

(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,
BEKTOpPHYI0 an-rebpy,
aHaJINTUYECKY0 FeOMeTPHIO,
BBeJeH/e B MaTeMaTn4yeCcKun
aHanus, ouddepeHunansb-Hoe
NCYMCIIEHNe, NHTerpanbHoe
ncyncneHune, paabl,
0bObIKHOBEHHbIE
anppepeHumnanbHble
YypaBHeHVS, Teopuio
BEPOATHOCTEN N MaTeMa-
TUYECKYI0 CTAaTUCTUKY.

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

2. MecTo gucumnnauHbl (Moayns) B CTPyKType obpasoBaTesibHOM NPOrpaMmbl

MecTo gucumnanHbl (Moayns) B CTPYKType 0bpa3oBaTeNbHOM NporpaMmbl: 6a3oBas 4acTb

Kopn

KoMn MpepwecTBylowue
eTeH OUCUUMIUHBI
(1717

MapannenbHO ocBaMBaeMble

OUCLLUTMJIUHBI

nocnep,ylou.wle AUCUUNJIUHDbI




AHanuTn4yeckas xmMmsa n pu3snko-
XUMUYeCKrne MeTobl aHann3a;
VIHCTpyMeHTabHble MeTobl
XUMNYECKOro aHann3a;
NHdopMaTrKa 1 nHpopMaLOHHbIe
TexHoJsioruum; Katanus B
XUMUYECKON TEXHONOMNI;
KonnongHas xmmus;
MaTepranbHble 1 TernaoBble
pacyeTbl; OpraHudeckas Xxmmus;
OCHOBbI TEXHNYECKOr0
perynnpoBaHuns 1 ynpaBneHns
kKayecTBoM; oAroToBka K
npowenype 3aWwunTbl 1 3all1Ta
BbIMYCKHOW KBaNU(MUKaLMOHHON
paboTbl; YyebHas npakTuKa:
TexHonornyeckas (MpoeKkTHo-
TeXHOM0rn4yeckas) NpaKkTrKa;
XuMn4yeckoe conpoTmaiieHne
MaTepunasnoB 1 3almTa OT KOPPO3uu

O6Lwan n HeopraHMYeckas XuMuns;
OnK-2 MpuknagHasa MexaHuka; ®u3nka;
DNEeKTPOTEXHMKA W 3/IEKTPOHMKA

3. 06beM aucuunnuHbl (Moayns) B 3a4eTHbIX eAMHULAX C YKa3aHUeM KoJIM4ecTBa
aKajheMn4YecKux 4acoB, BbiAesIeHHbIX HA KOHTAaKTHYI0 paboTy oby4alowmxcs ¢
npenogasaTesieM (No BUAaM y4eOHbIX 3aHATUIA) M HA CaMOCTOATENIbHYIO paboTy

obyyalowmxcs
B 1 cemecTp 2 ceMecTp 3 ceMmecTp
cero 4yacos
Yyacos / Yyacos / Yyacos /
. / 4acoB B
Bup yuebHon paboTbl . 4acoB B 4acoB B 4acoB B
3/1eKTPOHHOM . . .
dbopme 3/1eKTPOHHOM | 3/IeKTPOHHOM | 3/IeKTPOHHOM

dhopme dhopme dopme
AyaouTopHas KOHTaKTHas paborta
(Bcero), 28 12 4 12
B TOM 4yucne:
Jlekuunn 8 4 0 4
MpakTuyeckne 3aHATUS 20 8 4 8
CamocToaTenbHas paborta (Bcero), 319 94 102 123
B TOM YucChe:
BbIMOJIHEHNE PaCYeTHO-rpadryeckmx 100 30 30 40
paboT
NOArOTOBKA K 3a4eTy 20 0 20 0
NMOArOTOBKA K MPaKTUYECKUM 100 30 30 40
3aHATUSAM
NoAroTOBKa K 3K3aMeHy 50 20 0 30
COCTaB/NIEHNE KOHCMEKTOB 49 14 22 13
KoHTponb 13 2 2 9
UToro: yac 360 108 108 144
UToro: 3.e. 10 3 3 4

4. Copep>XaHue aucumMniauHbl (Moayns), CTPyKTypupoBaHHOe no TeMaM (paspenam),



C YKa3aHMeM OTBeAEeHHOro Ha HUX KOJIM4eCcTBa akageMU4eCKMxX 4acoB U BUOO0B
y4eOHbIX 3aHATUN

Buabl yuebHoM
Harpysku u ux
Ne
HauMeHoBaHMWe pa3gena AUCLUNAMHBI TPYAOEMKOCTb, Hachl
paspena
Bcero
N3 | AP (N3 | CPC
4yacoB
1 AnddepeHunanbHoe N nHTerpasbHoe NcHucIeHne 410 |12]225] 241
2 JInHeHasa anrebpa n aHaNUTUYECKOW reoMeTpum 4 10| 8| 9% 106
Koutponb| 0 | 0 | O 0 13
WUtoro| 8 | 0 | 201319 | 360
4.1 Copep>XaHue NEeKLNOHHbIX 3aHATUH
KonuuyectBo
Ne HauMeHoBaHNe Copep>xaHue NeKuum Yyacos /
TeMa nekuuu (nepeyeHb AMAAKTUYECKUX ANHULL: 4acoB B
3aHATUA paspena 5
paccMaTprBaeMbIX MOATEM, BOMPOCOB) | 9/IEKTPOHHOM
¢dopme
1 cemecTp
OCHOBHbIe CBOWNCTBA, MUHOP ©
anrebpaunyeckoe gonoaHeHve. MoHaTue
BeeneHue. Onpepenutenn 2 | o6 onpenennTene n-nopsiika n ero
JInHenHasa anrebpa n | n 3 Bbl4ncneHme.ix suabl. Anrebpa maTtpud,.
1 aHaINTUYeCKOon nopaakos.MaTpuubl.Pewerne | MuHop MaTpuubl. OBpaTHas MaTpuua. 2
reomeTpum CUCTEM NINHENHBIX PaHr maTpuubl. Onepaumnn Hag
YPaBHEHUN. MaTpuuamu.Meton Kpamepa, meTtoq
laycca, c nomowbio 0bpaTHOM MaTpULbI.
Teopema KpoHekepa-Kanennu.
CBONCTBa CKansipHOro
npon3seneHns.CBoNCTBa BEKTOPHOIO 1
. CMeLUaHHOro npousseaeHus.JInHenHas
BekTopbl. JINHENHbIE
3aBMCYMOCTb U HE3AaBUCUMOCTb CUCTEMb
onepaumu Hall BEKTOpaMu.
BEKTOPOB. HEKOTOpPbLIE TEOPEMBI O
CkanapHoe npov3ssefeHue LU
BEKTOPOB.BEKTOPHOE ﬂMHEMHOM3aBMCMM9CTM.5a3MCM
’ pa3MepHOCTb JINHENHOr 0
. npov3sefeHne BEKTOPOB U
JInHeliHas anrebpa un npocTpaHCcTBa.Pa3nnyHbie BUAb
y nx npunoxexve. CMellaHHoe 9
4 aHaMTU4eckKon ypaBHEHUSA MPSAMON. Yrosi Mexay 2
npov3sefeHne BEKTOPOB U
reomeTpum ; npsMbIMW. YCI0BMA NapaaienbHOCTU U
UX NpunoXxeHme.JInHenHble
BEKTODHbIE nepneHanKyAspHOCTM ABYX NPAMbIX.Yron
MexAy ABYMS MN0CKOCTAMU. YCNOBUS
npocTpaHcTBa.llpamas Ha
napannenbHoCTV U NepneHanKyAapHOCTY
nnockocTu.Mpsmas n y .
NA0CKOCTEN. Yron Mexay npsamoi n
MA0CKOCTb B MPOCTPaHCTBE
MJI0CKOCTbI0. YCI0BME NapainensHOCTh 1
nepneHanKynspHOCTM NPSMON 1
MAIO0CKOCTH.
WToro 3a cemecTp: 4

3 cemec

™




OuddepeHumnansHoe n
WNHTEerpasbHoe ucymcneHune
.OyHKuua. MNpenen
yHKLNN. HenpepbIBHOCTb
(byHKLMIA. TOYKKN pa3pbiBa U

Mpenen GyHKLMMN OOHON N HECKONTbKMX
nepeMeHHbIX. NMoHATHne 6M n BB Benn4uH,
OFPaHUYEHHON 1N OTAENMMOW OT HyNA
BEJINYUH, NX CBONCTBA. lMpocTenwne
csoncTea npepenos. CpaBHeHve BM n Bb.
CBoWiCcTBa 3KBMBaNeHTHbIX BM 1 bb.
Mpr3HaK cyLlwecTBOBaHNS Npesena.

O depeHumansHoe MepBbIi 1 BTOPOW 3aMevaTeNbHbIe
nX Kiaccupukaums.
6 N UHTEerpasnbHoe Vb bepeHLman u npegensl n ux cnenctena.OnpenenexHns 2
ncHncneHne P . HEMPEpPbLIBHOCTU YHKLN. TOYKM
Nnpon3BOHas YNCJI0BON
. pa3pbiBa MYHKLMN 1 NX KNacCMuKaLms.
yHKLUM ogHON - .
M CsoicTBa (hyHKLMI, HEMPEPbIBHbLIX B
nepemeHHon. Ceojka
bopMyA TOYKE 1 Ha oTpe3ke. HernpepbIBHOCTb
(PYHKLMIN HECKOTbKNX
anddepeHumpoBaHmns .
nepemMeHHbIX.[eOMeTPUYECKU CMbICH
NpPon3BOAHON. MeXxaHN4YeCKNIN CMbICT
NpPOW3BOAHOWA.
BblumcneHne Nnpon3BoAHbIX U
anddepeHLManoB COXHbIX YHKUWUIA
HeCKOJIbKMX NepeMeHHbIX. Belyncnermne
MPOU3BOAHbLIX HEABHbLIX (YHKLUA OAHON ©
MonHbIN guddhepeHumnan n HECKOJIbKMX nepeMeHHbIX.[1punoxeHuns
YacTHble NPON3BOAHbIE thopmynbl Tennopa K MCccaefoBaHuMio
PYHKLNN HECKOJIbKUX (hyHKUMIA. Bo3pacTaHue n ybbiBaHue.
nepeMeHHbIX.PasznoxeHme DKCTpeMyMbl DYHKLNIA. BbINyKoCTb,
HKLWIA B CTEMNeHHble psifbl. | BOTHYTOCTb, TOYKM neperunba.
O depeHumansHoe by Hv PAA Y P
8 U MHTErpasbHoe Pap Tennopa. Pag AcMmnToThl. ObLLas cxeMa nccnenoBaHus 2
NCYMCTeHMe MaknopeHa.lepoobpa3Hasa |1 nocTpoeHns rpacdnkoB. Teopema o
N HeornpegeneHHbI NMPOU3BOAHON NHTErpasna no BepxHemy
nHTerpan.OnpeneneHHbIn npegeny. ®opmyna HotoToHa-JlenbHuLa.
nHTerpan.HecobcTBeHHbIE 3aMeHa nepeMeHHON B onpeLesieHHOM
UHTerpasnbl. [IBOWHbIE 1 UHTEerpa-ne n HTerpupoBaHune no
TPOWHbIE NHTErpabl. YyacTaMm.HecobCTBEHHbIN nHTerpan ¢
6eCcKoHeYHbIM Npeaenom
NHTerpuposaHus. HecobcTBeHHbIe
NHTEerpasbl 0T HEOrpaHUYEHHbIX
byHKLMIA. MPUNOXKEHNS UHTErPasos.
WToro 3a cemecTp: 4
WUtoro:
4.2 Copep>xaHue nabopaTopHbIX 3aHATUM
YyebHble 3aHATUSA HE peannsyroTcs.
4.3 CopepXaHue NpPaKkTUYeCKUX 3aHATUH
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
reoMeTpuN NnpocTpaHCTBe.lTOBEPXHOCTY | U MepneHanKyaSapHOCTM MJI0CKOCTEN.
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
MepBoobpa3sHas
OunhpepeHumnansHoe HEONPEeeNeHHbI WHTEerpnpoBaHue rno Yyactam.Teopema o
N NHTerpanbHoe P . NPOU3BOLHON MHTErpana rno BepxHemy
nHTerpan.OnpenesneHHbIn »
ncyncieHne NHTErpan npegeny. ®opmyna HeloToHa-JlenbHumua.
pan. 3amMeHa nepemMeHHon B onpeneneHHoM
NHTerpaJse n MHTerpupoBaHue rno
4acTAM.
HecobCTBEHHbI MHTerpan ¢
6eCcKOHEYHbIM Npeaenom
HecobcTBEHHbIE NHTerpupoBaHns. HecobcTBeHHbIe
OunddepeHumnansHoe | nHTerpansl. [BoiHbIE 1 NHTerpaJsbl 0T HEOr paHWYEeHHbIX
N NHTerpanbHoe TpOWHblEe OyHKUMIA. MpunoxeHns
ncymncieHne nHTerpabl.KpuBoavHenHble | UHTerpanos.KpUBOAMHENHbIE NHTErpaibl

NHTErpaibl

nepBoro Tuna (no gnanHe nyru). Kpueo-
JINHENHbIe NHTEerpasbl BTOPOro Tuna (no
KoopAuHaTaMm).




OnddepeHunansHble
ypaBHeHus |
nopsgka.OnHopoAHbIe

TeopeMa cyLLecTBOBaHUS 1
€ANHCTBEHHOCTU pelleHnsd 3aaa4n Kowwn
015 YPaBHEHUS, pa3peLleHHoro
OTHOCUTEJ/IbHO NPOU3BOAHON. YPaBHEHNS
C pa3nesieHHbIMK nepeMeHHbIMN.

OnpepeHumnansHoe IMdbEpeHLnanbHbIe YpaBHeHUs C pa3fensaowmumMmcs
9 N NHTEerpasbHoe aBHeHNa.JTMHENRHbIe I‘IepEMeHHbIMI/I.ypaBHeHI/IFI, 2
ncymcneHne ,}D/,z(i)CDGDEHI'J,VIaJ'IbeIe npmeoasdlLneca K ooHOpPOAHbIM.
aBHEHUS NEDBOTO 0606LLEeHHO 0AHOPOLHbIE YPAaBHEHNS.
ﬁg anka P JINHeNHble HEOLHOPOAHbIE YPaBHEHNS.
pAAKa. MeToA BapuaLuy NOCTOAHHON (MeTog,
NarpaHxa). Metog bepHynnu.
YpaBHeHus bepHynau.
OnddepeHunansHble
YpaBHEHNSA B MOJIHbIX o <
anddepeHLmanax WHTerpupyowmnn MHOXUTENb. JINHEHbIE
ﬂ,VICbeepeHLl,Vlaﬂleble O0AHOPOAHbIE YpaBHEHUS 2-ro nopsaka c
OnhdepeHumnanbHoe | ypaBHEHUSA BbICLLINX &%%;ngb;ZIS;MKr?agﬁggﬂf:;iMM'
10 N MHTerpaJsibHoe nopsaKoB.JINHeHbIe P P 2
NCUNCAeHNe OAHOPOAHbIE MOCTOSAHHbIX. JINHENHbIe HeoaHopoAHblE
mcbcpe eHLMANBHBIE YypaBHeEHUA 2-ro nopsanka C NOCTOAHHbIMW
A aBHeEvmuz-ro HODANKA KO3(hhMLMeHTaMMN 1 NPaBON YacTblo
yp . PAOKA. crieunasnbHoOro Buaa
JInHenHble HeOAHOPO4HbIE
ypaBHeHuWs 2-ro no-psaka.
Wtoro 3a cemecTp: 8
UTtoro: 20
4.4. Copep>XaHue CaMOCTOATENIbHOU PaboThbl
Bug Copep>XxaHue CaMOCTOSTE/IbHON
HauMeHoBaHue CaMOCTOSTENLHO paboTbl KonuyectBo
paspena paboTkl (NepeyeHb ANAaKTUYECKUX eanHNLL: Yyacos
paccMaTpUBaEMbIX MOATEM, BOMPOCOB)
1 cemecTp
BbIMOJIHEHWE paCYeTHO-
rpacdunyeckmx pabor,
NoAroToBKa K L
3K3aMeHy, NOArOTOBKa MprknagHble 3a4a4vn MMHENHON anrebpbl.
JlnHenHasa anrebpa u « neKum:n'a CBOWCTBa NINHWI BTOPOro nopsaka Ha
aHaIMTNYeCcKon I'IO,EI,FOTOBK,a K nnockoctn. CBOMNCTBa MNOBEPXHOCTEN 94
reomeTpumu NPaKTUYECKIM BTOPOro nopsigka. BeinonHeHne
3aHSTUSM pacyeTHO-rpaduyeckmx pabort.
COCTaBJIEHUE
KOHCMEKTOB
WToro 3a cemecTp: 924
3 cemecTp
BbIMOJIHEHWE pPaCYeTHO-
rpadumyecknx pabor,
NOArOoTOBKA K 3a4eTy,
MpnnoXeHna NHTerpasibHoro n
AnhdepeHumansHoe | NOAroTOBKa K
anddepeHLnanbHOro NCYNCNeHns.
N MHTerpanbHoe NeKumnsm, noaroToBka 225
NCYNCeHME K NIDAKTNYECKIM BbinosHeHre pacyeTHO-rpaduruyeckmnx
P pabor.
3aHATUAM,
CoCTaBJieHue
KOHCMEeKTOB
WToro 3a cemecTp: 225
Utoro: 319




5. MepeyeHb y4eOHOU nuTepaTtypbl M y4ebHO-MeTOAUYECKOrO obecneyeHus no
AucuunnuHe (Mmoaynio)

Pecypc HTb
Ne Bbubnuorpaduyeckoe onucaHue CamrTy
n/n P (3BC CamITY,
IPRbooks 1 T.4.)
Y4yebHo-MeTOAMYEeCKOe 0becrneyeHne
JInHenHas anrebpa n aHaNUTMHECKas reoMeTpus; TOMCKMI
1 rOCyOapCTBEHHbIN YHUBEPCUTET CUCTEM YNPaBJIEHNSA U DNEKTPOHHbIN
PafnO3JIEKTPOHNKM, /b KoHTeHT, 2012.- Pexxum foctyna: pecypc
https://elib.samgtu.ru/getinfo?uid=els_samgtu||iprbooks||13861
7 Mbiwkuc, A.[. Jlekunmn no BeicLLen MmaTeMaTuke : Yyeb.nocobue / A. [. DNEKTPOHHbIN
MbiwKuc .- 5-e n3g.,nepepabd.n gon..- M., Jlanb, 2007.- 688 c. pecypc

JocTyn obyyatowmxca kK IP HTb Caml TY (elib.samgtu.ru) ocylecTBnseTca nocpefCcTBOM 3/1IEKTPOHHON
NH(OPMaLIMOHHON 06pa3oBaTeNbHON Cpelbl yHMBepcMTeTa U caTa HTB Caml TY no nornHy u naposnto.

6. NMepeyeHb UHPOPMALUOHHBIX TEXHONIOTUHN, UCMOJIb3YEMbIX NPU OCYLLLECTBJIEHUN
obpasoBaTenbHOro npouecca nNo AucuuniauHe (Moaynio), BKaOYas nepevyeHb
nporpaMMHOro obecne4yeHus

Mpu NPOBEAEHUN NEKLMOHHBIX 3aHATUIA UCMONb3YEeTCs MyAbTUMeANiHOe 0bopyaoBaHNe.
OpraHn3oBaHoO B3auMoaeicTere obyyatolwerocs n npenofaBaTeNis C UCMOJIb30BAaHUEM 3JIEKTPOHHOM
NH-hopMaLMOHHON 0bpa3oBaTeNbHOW Cpeabl YHUBEPCUTETA.

No Cnocob
HaumeHoBaHue MpoussoauTtensb
n/n pacnpocTpaHeHus
1 | Microsoft Office 2007 Open License Academic Microsoft . JInueH3noHHoe
(3apybexHblii)

5 Microsoft Windows XP Pro-fessional onepauunoHHas | Microsoft

cucTtema (3apyBexHbil) JInueH3noHHoe

7. NepeyeHb pecypcoB MH(POPMALMOHHO-TEIEKOMMYHUKALLUOHHOU ceTU «VIHTepHeT»,
npogeccMoHanbHbIX 6a3 AaHHbIX, UHPOPMALMOHHO-CNPABOYHbIX CUCTEM

Ne
n/n HaunmeHoBaHue KpaTkoe onucaHue PeXxumMm pocTtyna
1 | MaTemaTuka http://www.mathematics.ru/ Pecypcel oTkpeITOrO
AocTyna

8. OnucaHue MaTepuanbHO-TeXHU4Yeckou 6a3bl, HeoOxoauMon ona oCyLL,ecTB/IeHUs
obpa3soBaTenbHOro npouecca No gucuunanHe (Mopynio)

JleKuMOHHbIE 3aHATUA

YyebHas ayauTopus AJS NPOBEeLEHUS 3aHATUNA NEKLMOHHOMO TWMa, TEKYLEro KOHTPOAS U MPOMEXYTOYHOM
aTTecTauumn, oCHawéHHaa TEXHUYECKUMMN cpeacTBaMu o0by4yeHns, Cayxalwmumm ona npencraBaeHuns yvyebHonm
NHopMauun 6onbLIon ayamTopun, Habop 4EMOHCTPALMOHHOI0 060pyA0BaHNA: 3KPaH, MPOEKTOP, KOMMbIOTEP
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MpakTuyeckue 3aHATUA

KoMnbloTepHbI Knacc - y4ebHasa ayoutopus A8 NpoBeAeHUS 3aHATUN CEMWHAPCKOro Tuna, KYpcoBOro
NPOEKTNPOBAHMNSA (BbIMOMHEHUS KYPCOBbIX paboT), rpynnoBbiX U MHAUBMAYAJAbHbIX KOHCY/IbTaUWA, TEKYLLErO
KOHTPOJIA 1 MPOME)XYTOYHOW aTTecTauumn, obopynosaHHasa crneunanm3mpoBaHHoONn Mebenbio, KOMMNbIOTEPHOW
TEXHUKOM C JOCTYnoM B ceTb "IHTEpHET” 1 3N1eKTPOHHYI0 MH(OPMaLMOHHO-06pa3oBaTenbHyto cpeay CamlTY
MarHUTHO-MapKEPHON LOCKON, KOMMIEKTOM JINLLEH3UOHHOIO 1 CBOBOLHO pacnpoCTpaHAeMOro nporpamMmmHoOro
obecneyeHuns, ykazaHHOro B pasgene 6 HacToswen paboyen nporpaMmmbl

CaMmocTosaTenbHas paboTa

AyounTopusi, OCHalLleHHas KOMMbIOTEPHON TEXHUKOW C BO3MOXXHOCTbLIO MOLAKIOYEHNA K ceTU «/IHTepHeT» n C
[IOCTYMNOM B 3/IeKTPOHHYO MH(OopMaLnoHHo-obpa3oBaTenbHyto cpeny CamlTY.

9. MeToaunyeckue MaTepuabl

MeToaun4yeckme pekomeHaaumm npy paboTe Ha NeKLmm

[0 neKuun CTYOEeHT OO0JKEH NPOCMOTPETh Y4eOHO-METOANYECKYIO U HAay4YHYO InTepaTypy No Teme
NEeKUUn ¢ TeM, 4ToObl MMeTb NpeacTaBnaeHne o npobnemMax, KoTopble ByayT pa3bupaTbCcs B NeKLUN.

Mepen HavasnoM nekumu obyyvatowmmcs coobulaeTca TemMa Nekuuu, naaH, BoNpockl, noanexatime
PacCMOTPEHNIO, NOBOAATCA OCHOBHblE NUTEPATYPHble NCTOYHUKK. Becb y4yebHbI MaTepuran, coobliaemsblin
npenojaBaTesieM, JO/HKEH HE MPOCTO NPoCcayLWNBaTbLCSA. OH A0/KEH OblTb aKTUBHO BOCMPUHAT, T.e. YC/bILWaH,
OCMbICJIEH, MOHST, 3apMKCMpPOBaH Ha ByMare v 3akpeneH B NamsTu. MNpucTynas K CayLlaHnio HOBOro y4ebHoro
MaTepuana, nosae3Ho MbICJIEHHO YCTAaHOBUTb €ro CBS3b C paHee M3y4yeHHbIM. Cneas 3a TEXHUKON YTeHUs
NEKUMN (aKLEHT Ha CyLLeCTBEHHOM, MOBbILLEHWE TOHA, U3MEHEHME PUTMa, Nay3a 1 T.n.), HeobxoamMmo Bcaeq 3a
npenofaBaTesieM yMeTb BbleNsTb OCHOBHbIE KaTEropuu, 3aKoHbl 1 ONPeeNiaTbh UX coaepxaHue, npobnemsl,
npennosiaraTb UX BO3MOXHbIE PeLUeHNs, AoKa3aTeNbCTBa U BbiBOAblI. OCYLLECTBASAS Takyl paboTy, MOXHO
3Ha4yuTenoHo obnerynTtb cebe NoHMMaHue y4yebHOro MaTepmana, ero KOHCNEKTUPOBaHME U AalibHenwee
n3yyeHue.

KoHcnekTupoBaHne nekuun no3sonseT obpaboTaTb, CUCTEMATM3NPOBATbL W Jyylle COXPaHUTb
NoJyYeHHY MHDOPMaLNO C TeM, 4Tobbl B ByaylweM MOXHO Obls10 BOCCTAHOBUTb B MaMSATU OCHOBHbIE,
coaep)xaTesibHble MOMeHTbI. TUNMYHasa ownbka, coBepluaeMas 0byyatoLmnmMcs, 4OCI0BHOE KOHCMEKTMPOBaHME
peyn npenofasaTens. Kak npasuino, Npu 3anucu «CJ0BO B C/I0OBO» HE OCTAETCA BPEMEHU Ha 06ayMbiBaHME,
aHann3 N cuHTe3 uHhopmauun. OTbrpas Hy)KHY MH(OPMaLIUIO, FTNaBHbIE MbIC/W, NPO6AEMbI, peLleHns 1
BbIBObl, HEOOX0AMMO COKpaLlaTh TEKCT, CTPOUTb €ro Takum obpa3om, 4Tobbl MOTOM MOXKHO ObINO NIErKO B HEM
pa3obpaTbCs. XKenaTesbHO 0CTaBUTb B paboynx KOHCMEKTaxX MoJis, Ha KOTOPbIX MOXXHO ByaeT aenaTb MOMETKU
N3 PEKOMEHIOBAHHOW NMTepaTypbl, LOMOJHSAOWMNE MaTepuan MNPOCAYLWaHHOW NeKuun, a Takxe
nogyepkmBatome ocobyto BaXXHOCTb T€X UMM MHbIX TEOPeTUYeCKNX NoJioXKeHnn. C OKOHYaHUEM NeKLun
paboTa Hag KOHCMEKTOM He MOXET CYMTaTbCA 3aBepLIeHHON. HYyXXHO elle BOCCTaHOBUTb OTAE/IbHblE MECTa,
NPOBEPUTb, BCE JIN MOHSATHO, YTOYHUTb YTO-TO Ha KOHCYAbTaLMM U T.M. C T€M, YTOObl KOHCNEKT MOl ObIThb
MCNONb30BaH B MPOLLECCe NOArOTOBKN K MPAaKTUYECKUM 3aHATUAM, 3a4eTy, 3k3aMmeHy. KOHCNeKT nekuun -
He3aMeHVMbI y4eOHbIN JOKYMEHT, He0BX0AUMBIN A8 CaMOCTOATESIbHON paboThl.

11



MeToauyeckme pekoMeHaaLmm npy noaroToBke 1 paboTe Ha NPaKTUYECKOM
3aHATUM

MpakTnyeckne 3aHATUA N0 AUCLUNANHE NPOBOAATCA B LLeNiaX BblpaboTKM MpakTUYeCKUX YMEHUN U
nprnobpeTeHnsa HaBbIKOB B peLleHnn NPoghecCcMoHas bHbIX 3a4ay.
PekomeHAayeTCs cnepytowas cxemMma NnoAroTOBKM K MPAaKTUYECKOMY 3aHSATUIO:
1. 03HakoMJeHMe C MJaHOM MNPaKTUYECKOro 3aHATUSA, KOTOPbIA OTpa)kaeT CoAepXKaHue
npenioXeHHON TeMbI;
2. npopaboTKa KOHCNEeKTa Nekuuu;
3. YTeHue PeKoMeHO0BaHHON NUTepaTypsl;
4. NOAroTOBKa OTBETOB Ha BOMPOCHI MJlaHa NPaKTUYeCKOro 3aHATUS;
5. BbINOJSIHEHME TECTOBbIX 3aaHWi, 3a4a4y u ap.

MoaroTtoBka obyvatoLerocs K MpakTUYeCKOMY 3aHATUIO NPOM3BOAUTCA MO BOMpocaM, pa3paboTaHHbIM
ONA Ka)XLOW TeMbl MPakTUYeCKUX 3aHATUA n (namn) nekuuin. B npouecce NoOAroOTOBKM K MPaKTUYECKUM
3aHATUAM, Heobxoaumo obpaTnTb ocoboe BHMMaHME Ha CaMOCTOATENIbHOE M3yYeHWEe PeKOMEH0BaHHOM
NTEpaTypbl.

PaboTa CTyneHTOB BO BPeEMS MPaKTMYECKOro 3aHATUSA OCYLLECTBASETCS Ha OCHOBE 3afaHuii, KOTopble
BblgatoTca obyyalowmmcs B Havyaae Uam BO BpeMs 3aHATMA. Ha MpakTMYeCKUX 3aHATUSAX MPUBETCTBYETCH
adKTUBHOE y4acCTune B o6cy>Ku,eH|/|v| KOHKPETHbIX CI/ITyaLI,VIIZ, CrnocobHOCTb Ha OCHOBE nony4YeHHbIX 3HaHUN
HaxoOnTb Haubonee 3hHEKTMBHbIE peLeHns NoCTaBAeHHbIX nNpobnem, ymeTb HaXxo4WUTb MOJIE3HbIN
[IOMOJSIHNTENbHBIA MaTepunan No TeMaTuke 3aHATMA. Obyyvatowmmca Heobxoommo obpallaTb BHMMaHWE Ha
OCHOBHbI€ MOHATWA, aNrOpPUTMbl, ONpenensaTb NPaKTUYECKY 3HA4YMMOCTb pacCMaTPUBaEMbIX BOMPOCOB. Ha
NPaKTUYeCKNX 3aHATMAX 0byYatoLmMecs OOJKHbl YMETb BbIMOJHUTL pacyeT Mo 3afaHHbiM MapameTpaM uau
BblpaboTaTb onpepesieHHble peweHns no o6bo3HavyeHHoN npobneme. 3afaHna MoryT ObiTb rpynnoBbie U
NHOMBUAOYaANbHbIE. B 3aBUCMMOCTU OT CJIOXKHOCTY Npeasiaraemblix 3afaHuUi, Lenen 3aHaTus, obLuen noaroToBKy
obyyatowmxcs npenofaBaTesib MOXET NoAcCKa3aTb 0byyYaloWmMMCs anropuTm peleHns nan nepsoe AencTeue,
UNn ykasaTb obliee HanpaBJsieHWe paccyXAaeHui. MonyyeHHble pe3ynbTaTbl 06CYy)KAalTCa C NO3ULUIA UX
aAeKBaTHOCTU NN 3PPEKTUBHOCTU B PAaCCMOTPEHHON CUTYaL MK,

MeToanyeckue pekomMeHagauunn rno BblMOJIHEHUIO CaMOCTOSATEIbHON pa60Tb|

OpraHusauns camocToAaTeNbHOW paboThl 06y4YalOWMXCS OPUEHTUPYETCS HAa aKTUBHble METO[bl
OB/JlafeHUS 3HaAHWAMW, pPa3BUTUE TBOPYECKMWX cCrnocobHOCTel, Mnepexoh OT MOTOYHOro K
NHOVBUAYANN3MPOBAHHOMY 00YYEHWI0 C Yy4eTOM NoTpebHOCTEN N BO3MOXXHOCTEN 0byyatoLerocs.

CamocToaTenbHas paboTa ¢ y4ebHuKamu, y4ebHbIMK NocobusiMn, Hay4yHOM, CNPaBOYHON NNTEepaTypon,
MaTepuanaMmn nepuoanyecknux n3gaHnin n HTepHeTa aBnasieTca Hanbonee achheKTUBHLIM METOLOM MOJSTyHeHNs
JOMOJIHATESIbHbIX 3HAHWUIA, NO3BOMSET 3HAYMTENbHO aKTUBM3MPOBAThL MPOLECC OBNAAEHWS MHGOpMaumnei,
crnocobcTByeT 6osiee rayboKoOMy YCBOEHMIO M3yYaeMoro matepuasna. Bce HoBble MOHATUS MO U3y4aeMon Teme
HeobX0AUMO Bbly4YNTb HAU3YCTb 1 BHECTU B F10CCAPWiA, KOTOPLIN Lienecoobpa3Ho BECTU C CaMOro Havana
N3yyYeHus Kypca.

CamocTosATenbHas paboTa peannsyeTcs:

® HEenocpeacTBEHHO B MPOLIECCE ayAUTOPHbIX 3aHATUI;

® Ha NIeKUUSX, NMPAKTUYECKNX 3aHATUNAX;

e B KOHTAKTe C NpenofaBaTesieM BHE PaMOK pacrnuncaHus;

e Ha KOHCY/ibTaUWsX Mo y4yebHbIM BOMpocaM, B X04€e TBOPYECKUX KOHTAKTOB, NPV JMKBUAALUN
3aJJ,OJ1)KeHHOCTeIZ, NPW BbINOJTHEHUN NHONBUAYATbHbIX 3a,uaH|/||7| nT.n.,

e B OnbAMoOTEKE, AOMA, HA Kadedpe Npu BbINOJHEHUN 00yYatoWMMCA yYeOHbIX N MPAaKTUYECKUX
3ajav.

O HEeKTUBHbLIM CPeACTBOM OCYLIECTBAEHNS 06y4YaloWwmMMCs CaMoCToATeNbHONW paboThl fBASETCS
3NEKTPOHHas MHDOpMaLnoHHO-00pa3oBaTeNbHas cpefla YHUBepCUTETa, KoOTopas obecneynBaeT JOCTyn K
y4yebHbIM nnaHaM, paboymm nporpamMmam AUCUMMNAUH (Momynen), NpakTUK, K U3OAHWUAM 31eKTPOHHbIX
H6UBNNOTEYHBIX CUCTEM.
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10. ®oHA OLLEHOYHbIX CPEeACTB NO AUCUUNAKMHE (Moaynio)

®DoHA OLLEHOYHbIX CPeLCTB NpecTaBssieH 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

2021

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,
BEKTOpPHYI0 an-rebpy,
aHaJINTUYECKY0 FeOMeTPHIO,
BBeJeH/e B MaTeMaTn4yeCcKun
aHanus, ouddepeHunansb-Hoe
NCYMCIIEHNe, NHTerpanbHoe
ncyncneHune, paabl,
0bObIKHOBEHHbIE
AnpepeHumnanbHble
YypaBHeHVS, Teopuio
BEPOATHOCTEN N MaTeMa-
TUYECKYI0 CTAaTUCTUKY.

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.




