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698)

COCTaBJICHA HA OCHOBAaHHH yqe6H0r0 I1aHa:
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IIpoTtokon Ne 5 ot 19.03.24.

Pabouas nporpamma cornacoBaHa JIMUTpOBCKOM palloHHOM opranusanuen
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Pabouas nporpamma nepecMoTpeHa, 00Cyx aeHa 1 0J00peHa Jist
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TexHOI0rusl MPOAYKTOB MUTAHUSA U XOJI0ANUIbHASI TEXHHKA

IIporoxomn ot 13 mapra 2024 . Ne 2
3aB. kadenpoit Uebakos FO.T.

Buzuposanue PIIJ nns ucnonnenusi B ouepefHOM y4eGHOM roay

Ipencenarens YMC YT'H(C)
2025 .

Pabouas nporpamma nepecMoTpeHa, 00Cy X eHa u 0100peHa s
ucnonaenus B 2025-2026 yueOHOM TOy Ha 3aceIaHuu Kadeapsl
TexXHOJIOTHsI MPOAYKTOB MUTAHUS M XOJOAMILHASI TEXHUKA

IIporokomor 2025 1. Ne
3aB. kadenpoit Uebakos FO.T.

Buzupoanue PIIJ] s ucnonnenust B ouepeHOM y4eOHOM roay

Ipencenarens YMC YT'H(C)
2026 .

Pabouast nporpamma nepecMoTpeHa, o0CykIeHa U 0100peHa JIIst
ucnonHenus B 2026-2027 yueOHOM roly Ha 3aceqaHuu Kadbeapbl
TexHOJI0rusi MPOAYKTOB NUTAHUSA U XOJOAUIbHASI TEXHHKA

IIporokomor 2026 T. Ne
3aB. kadenpoit Uebakos FO.T.

Busupoanue PIIJ] s ucnonnenust B ouepeHOM y4eOHOM roay

IIpencenarens YMC YI'H(C)
2027 1.

PaGouas nporpamma nepecMoTpeHa, o0CykieHa U 0100peHa st
ucnonHenus B 2027-2028 yueOHOM 1oy Ha 3aceaHuu Kadbeapbl
TexHOJI0rusi MPOAYKTOB NUTAHUSA U XOJOANUIbHASI TEXHHKA

IIpotokoin ot 2027 . Ne

3aB. kadenpoit Uebakos FO.T.



1. IEJTM OCBOEHMSI IV CLIUIIJIMHBI (MOLYJI5T)

1.1

OBJ'Ia)_IeHI/Ie COBPEMEHHBIM MATEMATUYECCKUM arirapaTrom, HeO6XOHI/IMBIM JJI U3YUCHUA HpO(beCCI/IOHaJ'ILHLIX JUCHUIIINH,
OCBOCHHE MATEMATHYICCKUX METOJAO0B PECHICHUA 3a4a4, YMECHHUC CAMOCTOATCIIBHO U3Yy4aTh JIUTCPATYPY IO MATEMATHUKE U eé
MIPUITOXCHUSM.

2. MECTO JUCHHATIIJIMHBI (MOAYJISI) B CTPYKTYPE OBPA30OBATEJIBHOM MPOTPAMMBI

uxn

(paszexn) OIT: [51.0.03

2.1

TpeboBaHus K NPeABAPUTEIbHOH NOATOTOBKE 00y4YalomIerocs:

2.1.1

3HaHusg U HaBbIKH, ITOJTYUYCHHBIC CTYJCHTAaMU NP OCBOCHUU MaTECMAaTHUKH B CPCAHUX y‘ie6HbIX 3aBCACHUAX

2.2

Jucuumiimubl (MOIy/14) U PAKTHKH, A5 KOTOPBIX OCBOEHNe JaHHOH AUCHMIIIMHBI (MOAYJIs1) HEOOXOAUMO KaK
npealIecTBYIOIIEe:

2.2.1

Mertpoiorus,cTanaapTU3anus U cepTuduKanys

222

TepmoauHaMUKa U TEIIOMaccOOOMEH

223

MexaHuKa KUIKOCTH U ra3a

224

ComnpoTuBieHre MaTepHUaJIOB

225

Teopnﬂ 1 pacueT HUKIIOB KPUOI'€HHBIX CUCTEM

2.2.6

TeopeTnueckas MexaHuKa

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCsl, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCITUIIJIMHBI

(MOJLY.JIS)

YK-1: Cnioco6eH ocymecTBISTH MONUCK, KPUTHYECKHI aHAJIWU3 W CHHTe3 HH(OPMAIMH, MPUMEHSITh CHCTEMHBIH MOIXO0X sl

pPelICHUsA MOCTABJICHHBIX 3a4a4

3HaTh:
YpoBenb |  |ycBOEHO OCHOBHOE COZIepKaHKe, HO u3yaraetcs parMeHTapHO, HE BCET/1a MOCIIeA0BaTEIbHO, ONPEIeNICHHUS MOHATHHA
HE/IOCTATOYHO YETKHE, HE CIIONB3YIOTCSl B KAUECTBE JI0Ka3aTeIbCTBA BBIBOJIBI M 000OIICHHUS 13 HAOIIOICHUIA,
JIOITyCKAIOTCS OLIMOKH B UX U3JI0KEHHH, HETOYHOCTH B IIPO(eCcCHOHATBLHOM
VYpoBeHb 2 |ompeneneHus MOHATHI JaeT HETIOHbIE, OMYCKAST He3HAUYNTEIbHbBIC HAPYIICHHS B TIOCJICI0BATEIBHOCTH
U3JI0KEHUS], HeOOJIbIINE HETOYHOCTHY TIPH MCIIOIb30BaHMH HAYYHBIX KaTeropuid, popMyIHMpOBKH BHIBOIOB
YpoBenb 3 |4eTKO M MPABUIIBHO JA€T ONPEAEICHUs, TOJTHO PACKPhIBAET COAEPIKaHUE NOHATHH, BEPHO HCIIOIB3YyET
TEPMHUHOJIOTHIO, TIPH STOM OTBET CAMOCTOSITEIIbHBIN, HCIIOIB30BaHbI PaHee MPUOOPETECHHBIC 3HAHUS
YMeThb:
VYpoBeHb | |BBINONIHSAET HE BCE ONEPAIMH ACHCTBHS, AOMYCKAeT OUIMOKH B ITOCIIEIOBATEILHOCTH UX BBIMOJIHEHHUS, IeHCTBUE
BBIMTOJTHACTCS HEAOCTATOYHO OCO3HAHHO
YpoBeHb 2 |BBINOJIHSET BCE ONEPAIIMH, TOCIIEI0BATEIILHOCTh UX BBIMOJIHEHHS COOTBETCTBYET TPEOOBAHHSAM, HO JIeHCTBUE
BBITTOJTHAETCS] HEJOCTATOYHO OCO3HAHHO
YpoBeHb 3 |BBINOIHSET BCE ONEPAIUH, ITOCIECI0BATEILHOCTh UX BBIMOJHEHHUS JOCTATOYHO XOPOIIIO MPOAyMaHa, IeHCTBUE B
LIEJIOM OCO3HAHHO
Baagers:
Yposenb 1 |Bnanmeer He BceMH HEOOXOIUMBIMH HABBIKAMH, UMEIOIUIICS OBIT ()parMEeHTapeH
YpoBenb 2 |B 1esIoM BiiaJieeT HEOOXOAUMBIMU HABBIKAMU M/HJIH HUMEET OIIBIT
Yposenb 3 |BnaneeT BceMH HEOOXOIMMbBIMH HaBBIKAMH W/WJIM UMEET OIIBIT

B pe3ysbTaTe 0cBOEHHS TUCHUILTHHBI (MOAYJIs1) 00y4YaloIMiics TOJIKeH

3.1{3naTn:
3.1.1|MeToauku moucka, coopa u 00padboTKH HHPOPMALUK; AKTyalbHbIE POCCHHCKHE H 3apyOeHbIe HCTOYHUKH HH)OPMAIIHH B
cdepe npodeccHoHaTBHOM eATeNbHOCTH; MEeTOJ] cucTeMHoro ananusa (YK-1.1).
3.2(Ymertn:
3.2.1|npuMeHsTh METOAUKH TIOUCKA, cOOpa 1 00paboTKM HHGOPMALIMHU; OCYIIECTBIATh KPUTHUECKHHA aHAJIN3 U CUHTE3
nH(OPMAINH, TOTYIEHHON 13 Pa3HBIX UCTOYHUKOB; IPHUMEHSITh CUCTEMHBIN MOIXO0 ISl PELISHUsI IOCTABICHHBIX 3a1a4
(VK-1.2)
3.3(Baragern:
3.3.1|MeToaamu QyHAaMEHTAIBHOW YKOHOMUYECKOHM HAYKU TP perieHny npukinaaabix 3aaad (OI1K-1.3); HaBeikamu coopa u
00pabOTKN 3KOHOMHYECKUX M COLIMAIBHBIX JJAHHBIX, CTATUCTHYECKOT0 aHAJIM3a M HHTeprpeTanun ero pedyiabraros (OITK-
2.3)
4. CTPYKTYPA U COAEP)KAHUE JUCHUIIJINHbBI (MOAYJISI)
Kon HanmenoBanue pasaenos u teM /Buj | Cemectp / | Hacos | Komneren- | Jluteparypa | Uute | Ilpumeuanue
3aHATHSA 3aHaTus/ Kvne 00 DAKT.




Paznen 1.

1.1 AHanuTHYeCKasi TEOMETPHS Ha IIOCKOCTU YK-1 1-5
/JTex/

1.2 AHanuTHUYECKasi TEOMETPHS Ha TIOCKOCTH YK-1 1-5
Mp/

1.3 AHanuTHuyecKas FeOMETpUs Ha MIIOCKOCTH YK-1 1-5
/Cp/
Paznen 2.

2.1 OnpenenuTens, MaTPULBL, CHCTEMBI YK-1 1-5
JIUHEHHBIX ypaBHeHuil /JIek/

2.2 Onpenenureny, MaTPHULbl, CUCTEMbI YK-1 1-5
JTUHEHHBIX ypaBHeHuit /TIp/

2.3 Onpenenureny, MaTPUILBI, CUCTEMBI YK-1 1-5
JTUHEHHBIX ypaBHeHu# /Cp/
Paznen 3.

3.1 Bekropsi /JIex/ YK-1 1-5

32 Bexropsr /TIp/ YVK-1 1-5

33 Bexropsi /Cp/ YK-1 1-5
Paznen 4.

4.1 AHanuTHYeCKasi TEOMETPUS B YK-1 1-5
npoctpancTse /Jlex/

42 AHanuTHYeCKasi TEOMETPHS B YK-1 1-5
npoctpanctse /TIp/

4.3 AHanutuuyeckas TeoMeTpus B YK-1 1-5
npoctpanctee /Cp/
Pa3zpgea 5.

5.1 TIpenen ¢pyukiuu /Jlex/ YK-1 1-5

5.2 TIpenen ¢pyukiuu /TIp/ YK-1 1-5

53 Tpenen Gpyukiuu /Cp/ YK-1 1-5
Paznen 6.

6.1 JuddepeHnnanbHoe HCUUCICHUE YK-1 1-5
(dyHKIMU OfHOM nepeMeHHOH /JIex/

6.2 JuddepeHnnanbHOe UCUUCTICHHE YK-1 1-5
(dbyHKUMU ofHOM nepemenHoi /TIp/

6.3 JuddepeHnuanbHoe HCUUCICHUE YK-1 1-5
¢dyHKIMU onHOM nepemenHoi /Cp/
Pazpen 7.

7.1 WuTerpanbHoe ucuuciieHne GyHKIUU YK-1 1-5
OJIHOM mepeMeHHo# /Jlex/

7.2 WuTerpanbHoe ucuucieHne GyHKIUU YK-1 1-5
onHOH nepemenHoi /IIp/

7.3 MHTerpanbHOe UCUUCTCHUE QYHKITUH YK-1 1-5
onHoM iepemenHoi /Cp/
Paznen 8.

8.1 JuddepeHnuanpHOe HCUUCICHUE YK-1 1-5
(yHKIMM HECKOJILKUX NepeMeHHBIX /JIex/

8.2 JuddepeHuuansHoe HCHUCICHUE YK-1 1-5
(YHKIIMK HECKOJIbKUX MepeMeHHbIX /T1p/

8.3 JuddepeHnnanbHOe UCUUCTICHHE YK-1 1-5
(yHKIIMU HECKOJIbKUX nepeMeHHBbIX /Cp/
Paznen 9.

9.1 WuTerpanbHoe ucuuciieHne GyHKINU YK-1 1-5
HECKOJIbKHX IepeMeHHbIX /JIex/

9.2 WHTerpanbHOe McUucieHne QyHKITUN YK-1 1-5
HECKOJIbKHX nepeMeHHbIX /T1p/

9.3 WuTerpanbHoe ucuuciieHne GyHKINU YVK-1 1-5
HECKOJIBKHX repeMeHHbIX /Cp/
Paznea 10.

10.1 OyHKIMS KOMIUIEKCHOM nepeMeHHoi /Jlex/ YK-1 1-5




10.2 OyHK1USA KOMIUIEKCHOH nepeMenHol /TIp/ VK-1 1-5

10.3 OyHKIUS KOMIUIEKCHO# nepemennoit /Cp/ YK-1 1-5
Pazgen 11.

11.1 Juddepenunanvubie ypaBHenus /Jlex/ YK-1 1-5

11.2 Juddepenunanvusie ypasuenus /I1p/ YK-1 1-5

11.3 Jduddepenuunanvubie ypasaenus /Cp/ YK-1 1-5
Pazgen 12.

12.1 Psanpr /J1ex/ VK-1 1-5

12.2 Psner /TIp/ VK-1 1-5

12.3 Psnwr /Cp/ VK-1 1-5
Pazgen 13.

13.1 OCHOBBI MaTEMaTU4YECKON CTATUCTHKU YK-1 1-5
/JTex/

13.2 OcHoBbI MaTeMaTH4eckoit craructuku /IIp/ YK-1 1-5

133 OcHoBbI MaTeMaTH4ecKoi cratuctuku /Cp/ YK-1 1-5
Pazgen 14.

14.1 OcHOBBI TeOpUH BeposiTHOCTEH /JIek/ YK-1 1-5

14.2 OcHoBbI TeOpuH BepositHocTel /TIp/ YK-1 1-5

14.3 OcHoBbI TeOpuU BeposTHocTel /Cp/ YK-1 1-5

5. ®OHJ OIEHOYHBIX CPEJICTB

5.1. ®oH/1 OLIEHOYHBIX CPeICTB

OOmee ypaBHEHHE TPSIMOH, Tpoxomsmiell depe3 Touky A(2;-5)
napajieabHo npsmoit 2x — y + 3 = 0, umeer BuA

a)2x+y+1=0
0)x+2y+8=0
B)2x—y—-9=0

Nx—2y—12=0

VCTaHOBHTE COOTBETCTBHE MEKITY YPABHEHHMAMH U JIMHUAMH 2-TO
nopsIKa

1.xX>—y*+6x+4y-4=0

2.2 -2x+4y—-4=0

3.2x* +2)* - 8x+5y-4=0

4.2+22-2x+8+7=0

A) OKpYy>XHOCTB
B) smumnc

B) runep6omna
I') napabona

[onydoxycHoe paccTosiHUE 3ITUIICa

(-1’ (-2
9 4

=1 paBHO

2 3
5 /5
B V2
n 13

AnreOpandeckoe —JIONOJHEHHE JJIEMEHTa b3  ONpenenuTens 2) |a2 a3|
a, a, a; b, bs
by b, bs | nmeer Bun 6) b, b,
€162 C3 Cy C3
B) — |a1 a3|
€1 C3
1) — |a1 a2|
€16

Ecnu matpunia HEOqHOPOJHON CUCTEMBI 71 TMHEWHBIX YPABHEHHH C
7 HEU3BECTHBIMHU HEBBIPOXKICHHAS, TO CHCTEMA

Vxaorcume ne menee 2 npasuibHblx 0meenos
a) CoBMecTHa

0) HecoBmecTtHa

B) Ompenenénna

r) Heonpenenénna

ITnomutaaps TpeyrojabHNUKa, IOCTPOSHHOTO HA BEKTOpax
a=-1+ju b=21—j+k paBHa

a) 3\/§
6) V3

B) ?

3v3

F) T
Haubi Bektoper @ = (1,2,3) n b = (3,4,5). Eciu a)(1,-1,0)
2a—b+C =0,T0BEKTOp C paBeH 0) (1,0, 1)

B) (1,0,-1)




r)(0,-1,1)

8 | YpaBHeHue mmiockocTH, mpoxojsmei depes Touky M(2; 3; 5) | a)2x+3y+5z—-38=0
NEPIEHAUKYIIAPHO BEKTOPY 0)4x+3y+2z-27=0
b =41+ 37+ 2k wumeerBun B)4x +3y+2z-38=0
r)2x+3y+52-27=0
9 | YpaBHeHus NpsMOH, IPOXoAdIIell yepe3 TOUKy a) x5 _y-8_z4
M(5; 3; 4) napannensHo BekTopy 5 = (2,5,-8), 5 2 325 s
UMEIOT BHJ 5 3 4
xX-2 _ y-5 _ z+8
) S5
r) X5 _y-3_z4
-2~ -5 8
10 | CpaBHUTH OeCcKOHEYHO Maitble o 1 ff ipu —0 a) o ABnAeTCcs BECKOHEeYHO Masiol BEIMYMHOW BbICLLEFO
a=52+2fu p=3L+2¢ nopagKa no cpasHeHuio ¢ f
0) o u [ 6GecKoHeYHO Masnble BeNYMHbI OJHOrO
nopazKa
B) 0. ¥ f 9KBUBAJICHTHBIC HECKOHEYHO Masible BEIUYMHBI
r) B ABnaetcA 6eCKOHEYHO ManoW BEIMYMHOMN BbICLLETO
nopsAfKa No CPaBHEHMIO C o
1 JleBblii 1 ipaBbiit penenst pyaxuun f(x) = ex%z a) toou 0
IIpU X—2 COOTBETCTBEHHO PaBHBI 6) 0u0
B) 0 1 +o0
r) 0 m—oo
12 | YpaBHEeHUE TOPU30HTANBHOI aCUMITOTH! (QYHKIIUU a)y=-1
2
Y = G5 Mveet Bun Siiz (1)
ny=2
o dy 2x-y
13 | Haiiru — W3 ypaBHeHns xXr-xy—y*=5 a) J;-l—_Zy
xX+y
0) 2y
B) x-2y
2x+y
x+2y
) oy
141 i 2 eomn {x =t3+3t+1 a) 3¢°
dx y = 3t° + 5¢3 6) 5£
B) 2°
r) 52
15 | MuoxectBo repoo6pasbix Gyskimn f(x) = MTX a) glnlx D*+¢C
OIHCHIBAETCA COOTHOMICHAEM 0) 5 (Inlx)? + C
B) 2(In|x])? + C
r) xin|x|+C
16 | MHOxeCTBO IIEpBOOOPa3HBIX (PyHKIUM a) —Zcos3x + leindx +C
f(x) = xsin3x omuchIBAETCA COOTHOIICHAEM X 12
0) gcos3x + ;sm3x +C
B) —gcos3x - gsin3x +C
T) ECOS3JC - gsin3x +C
17 | OOBEéM Tena, MONYYECHHOTO MPH BpAICHHH BOKPYr ocu abcuucce | a) w/3
KPUBOJMHEHHOHN Tpaneuuu, OrpaHuueHHOl runepOonoit  y zz s 6) n/2
TPSIMBIMU X = 3, B) T
_ r)2m
x =12 u ocbio abciucc paBeH
18 | YcranoBure COOTBETCTBHE MEXIY OOBIKHOBEHHBIMH | A) OIHOPOJHOE 1-ro mopsaxa
muddepeHIaIbHBIME - YPaBHEHISIMA M UX  Ha3BaHMSIMH B | b) ¢ pasnensromumMucs nepeMeHHbIMH
COOTBETCTBUU C KiaccuuKanuei B) nuneiiHoe oxHOpogHOE 2-r0  IOpsAAKa  C
1.y +3y=e* MOCTOSTHHBIMH K03 (PUIMEeHTaMH
2. (x%+2xy)dx + xydy =0 I') nuHeiiHOE HEOMHOPOAHOE 1-TO TopsIAKa
3 & _w
dx  x?
4. y" —4y"+13y =0
19 | Pemenne 3agaun Kommn a) y = 4x?
2ydx — x*dy = 0,y(2) = 8 umeer Buz 0) y = 2x*
B) y = x?
ry=3x
20 | O6mee pemenne MupGHEPEHINATEHOTO YPaBHEHHS a) y=Cie ™+ Ce?*

y"'+y' —2y =0 umeer Bux

0) y = Cie* + Ce?
B) y=Ce ™™+ Ce?*
r y=Ce*+Ce




21 | O6uwmii unen paga §+§+%+g+--- paBeH a) a, 2%
6) ay ==
ey
B) a, = -
M a, = 3n+1
n_ onyg
22 | HdaHsbl psinsl a) o0a psia cxonsaTes
a) ¥, 5" 0) psan a cxoauTcs, psii b pacxoauTcs
n! n B) pAA @ PaCXOAMTCS, P b CXOIUTCS
b) Yimq (ﬁ) r) 0ba psijia pacxoasaTcs
Torga uMeeT MecTo OIMH U3 CACAYIONINX CIy4acB
23 | ObnmacTh CXOIUMOCTH pslia a)-1<x<1
x?  x3 x" 0)-1<x<1
x+7+?+---+7+--- B)-1<x<1
ONpEENSETCs IBOWHBIM HEPABEHCTBOM r-1<x<l1
24 | YcTaHOBUTE COOTBETCTBHE MEXLY (GYHKIMSAMU U UX Pa3IOKEHUEM A) x — x? + ¥ xt
B psig MakopeHa 2 3 4
. X X X X
é.SIIDC B)E_E+5_;+
. COSx x2 X3
3. & B)1+X+E+;+“.
4. In(1 +x) 1")1_"_2+"_4_£+
20 41 6l
25 | Touxka B3Ta Hayzady BHYTPH KBaapara cO CTOPOHOH  a. a) /4
Torna BEpOsSTHOCTH TOTO, YTO TOYKA OKAXKETCS BHYTPU BIIMCAHHOH | 0) /6
B ATOT KBaJ[paT OKPY>KHOCTH, pPaBHa B) /8
r)n/16
26 | Bpocator nBe mMoHeThl. CoObITHS A — Ha MEPBOM MOHETE BBINAN | Ykadcume He MeHee 2 npasuibHbIX OMEemos
«repb» 1 B — Ha BTOPOI MOHETE BBINAI «Tep0» SBISIOTCS a) 3aBUCUMBIMU
0) HezaBucumMbIMu
B) CoBMECTHBIMU
r) HecoBmecTHBIMU
27 | PaboTHUKHM TIepBOW Opuraga u3 TPEX YEIOBEK H3TOTABIUBAIOT a) 2 /7
CTaHJapTHbIE JleTanu ¢ BeposTHOCTHIO 0.8, a paGOTHHMKU BTOPOIi 5) 2 /
Opuragsl U3 ABYX 4enoBek — C BeposTHocTbio 0.6. CiyudaiiHo 9
oToOpaHHas JeTalb OKasajach cTaHaapTHoil. Torma BepoSTHOCThH | B) 3/ 7
TOrO, 4TO OHA OblLIa M3rOTOBJIEHA PAOOTHUKOM BTOPOH OpHraist r) 1 /3
paBHa
28 | Moja BapHalMOHHOIO psja a)3
3,4,6,6,7,10, 11, 12. 6) 12
paBHa B) 6
r) 7
29 | YpaBHeHME JIMHEHHON PErpecCuu UMEET BUJL a)—0,92
y=64-1.6x 0) 0,92
Torga BBIOOPOUHBIA KOIDQUIMEHT KOpPpENAMU MOXKET ObITh | B) — 1,6
paBeH r) 1,6
30 | OcHoBHas CTaTUCTHYECKAS THIIOTE3a UMEET BT a)H :0?<2,5
Ho:0=25 0)Hi:0>>2)5
Torga KOHKYpHPYIOIIEH MOXKET SBIATHCS TUIIOTE3a B) Hi:0°>2,5
0 H :0*#£2,5
Ne DopMynupoBKa 33IaHAS
1 Paccrosiaue ot Touku M(—6;4) no npsimoii 4x — 3y + 1 = 0 paBHO
2 Tanrenc octporo yria mexay npsmbiMi x —2 =0 ux —y + 1 = 0 paBen
3 Haiitu paccrosiaue mexny toukamu A(—2;3) u B(—5;7)
4 282149
Omnpenenurens [ 1 2 5| paseH
7-13
5 _(12 _ (43
Janbl Matpunsr A = (3 1) u B= (2 4).
Torna nerepmuHaHT MaTpulibl 24 — B paBeH
6 CKasIpHOE IPOU3BENICHUE BEKTOPOB
a=1—2J+3k u b=—4T+ 5]+ 6k pasHO
7 Paccrostaue ot Touku M(3; 5; —8) no mnockoctu 6x — 3y + 2z — 29 = 0 paBHO
2
8 Ipenen Li_r)r}x ;_2;2 3 paBeH




x2+2x-3

Ipenen il_l}l;o — .z Dbasen
10 | Jana pynxmus y = In(x? — 3). Torza y'(2) paBHO
11 | Hpoussoanas 3-ro nopsaaka Gpyukuuu y = (2x — 3)° paBHa
12 | ®ynxuus y = (x — 5)-e* UMeeT 3KCTPEMYM IIPH X PABHOM
13 | A6cuucca Touku nepern6a rpapuka GyHkuuu y = (x + 1)*(x — 2) pasua

f)

14| Yacruas npoussoanas £ Qynkmun z = x>+ 5xy -3  +2x -y — 1

B Touke (3; 1) paBHa
15 1

X
OrnpenenéHHbIi HHTETpaT J"xe dx paBeH
0
16 | Tnomans Gurypel, orpaHMueHHO}M napabomnoit y = x> + 1, nuHusMu x = —1, x = 2 1 ocblo abcuuce paBHa
17
L ¢In® x
OnpenenéHHblil uHTErpan 6I—dx paBeH
T X

18 | Jigoitnoit unrerpan [[ xydxdy , no o6nactu (P): 0 <x <1,2 <y <4, papen
19 | s dysxuun, sesiomteiicss yacTHBIM penrenneM (G epeHIHaNTEHOr0 YpaBHeHHs T Y’ = 2—32/ MpY HavaJIbHBIX ycaoBusix y(1)

=3, ¥(2) paBHO
20 [pu xakom k QyHKIUS Y = Gek" +C ) e 3* gpndercs pemenneM nuddepennuanbHoro ypapaenus vy’ + 3y = e?*
21 | Cymma KopHe# XapaKTepuCTHIECKOro ypaBHeHus 11 auddepenunansuoro ypapHenuss y' — 2y’ — 3y = 1 pasHa

N 2n+2

22 | Tperwii unen psina  a, = Z: paBeH
23 | Cymmapama Y2, zi" paBHa
24 | Pax U (x—3)+2!(x—3)%>+--+n!(x—3)"+ -+ CXOOUTCA IPHU X PABHOM
25 | BeposTHOCTH cllaud CTYyAE€HTOM B CECCHIO KaXIOro M3 TpéX sKk3aMeHOB paBHbl cooTBeTcTBeHHO 0.9, 0.8 m 0.7. Torma

BEPOATHOCTh CIa4H CTYJIEHTOM BCeX JK3aMEHOB paBHA
26 | B ypue 3 6enbIx u 2 uépHbix 1mapa. CiryyaiiHeIM 00pa3oM BbIHUMAaeTcsl 6e3 Bo3Bpara 2 1apa. Toraa BepoSTHOCTb BHITSHYTb

H1apbl OJJHOTO 1IBETa PaBHA
27 | BeposTHOCTh M3rOTOBIICHUS CTaHIapTHOU neranu paBHa 0,8. Toria BEpOSTHOCTh M3TOTOBIECHHS 3 CTAaHAAPTHBIX JeTallel u3 5

paBHa
28 | Maremarnieckoe OKUAaHHe JUCKPETHON CIIy4aifHOM BEJIMYHMHBIL, 331aHHON 3aKOHOM paclpeaeIeHus

2 3 4 5
0,1 0,2 0,6 0,1

paBHO
29 | IIpoBeneHo 3 u3MepeHUs: HEKOTOPO CilyyaiiHON BENUYKHBI

12.5,14.5,16.5

Torna HecMeEHHas OIleHKa JUCIIEPCHH paBHA
30 | Hdan nmomeputenbHblii uHTepBan (18,44; 19,36) mis OLEHKM MaTEeMaTHYECKOrO OXXUAAHUS HOPMAJbHO pacHpeienéHHOro

KOJIMYCCTBCHHOI'O IIpU3HAaKa.
Torma TodeyHas OIleHKa MAaTEMAaTHYECKOTO OXUIAHUS paBHa

5.4. IlepeyeHb BUAOB OLEHOYHBIX CPEACTB

Omnpoc — ¢ppoHTanbHAs PopMa KOHTPOJIS, IPEJCTABIISIONIAs cOOO0M OTBETHI HAa BOIIPOCHI MPEMOAaBaTENs B YCTHOU (hopMe.
[IpoaBUHYTHIN YPOBEHb (COTIHMUHOY). OLIEHKA «OTIIMYHOY» BBICTABISETCS 00YYarOIIEMYCsl, €CITU JIaH MOJHbII, Pa3BePHYTHII OTBET HA
[IOCTaBJICHHBIN BOIIPOC, CHCTEMHO ITOKa3aHa COBOKYITHOCTh OCBOCHHBIX 3HaHHI 00 00BEKTE, IPOSIBISIOIIASCS B CBOOOTHOM
ONIEPUPOBAHNU MTOHATUAMU, YMCHUU BBIACIUTDL CYIIECTBCHHBIC 1 HECYIICCTBECHHBIC €I'0 NPU3HAKH, TPUIUHHO-CICACTBCHHBIC CBS3U.




OtBet GpopMynUpyeTCs PH MOMOIIN HAYYHOT'O KaTerOpHalbHO-IIOHATHIHOTO anapara, U3JI0KEH HOCIeA0BaTeIbHO, JOTHYHO,
JIOKa3aTeNIbHO, IEMOHCTPUPYET aBTOPCKYIO MO3HUIIUIO CTYACHTA.

YriyOneHHbIH ypoBeHb («xopoiioy). OleHKa «X0POIoy» BhICTABISAETCS 00yJaroIeMycsl, €CITH JaH MMOJIHbIM, pa3BEpPHYTHIA OTBET Ha
MMOCTaBJICHHBIH BOIPOC, TIOKa3aHa COBOKYIMHOCTh OCO3HAHHBIX 3HAHHH 00 00BEKTE, J0KA3aTEeIbHO PACKPHITHI OCHOBHBIC MOJI0KECHUS
TEMBbI; B OTBETE IPOCIICKHUBACTCS YETKAsl CTPYKTYpa, JOrMYeCKask OCIEA0BaTEIbHOCTD, OTPAXKAIOUIas CYIIHOCTh PACKPBIBAEMBIX
TIOHATHH, TEOPHH, siBIIeHUH. OTBET H3JI0KEH MOCIEI0BATENBHO, IOTUYHO U JIOKa3aTeIbHO, OTHAKO JOMYIICHBI HEIOUEThI B
OTIpe/IeICHUH TIOHSTHI, HCIIPABJICHHBIE CTYJICHTOM CaMOCTOSTEIILHO B MPOIECCE OTBETA.

Ba3oBblii ypoBeHB («yAOBICTBOPUTEIHHOY). OlleHKa «YAOBICTBOPUTEIHLHO» BBICTABIISICTCS 00YyJAIOMIEMYCsI, €CIIH JaH MOJHBIA, HO
HEIOCTATOYHO MOCIIEIOBATENbHBIA OTBET HA MOCTABJICHHBIN BOMPOC, HO MPH STOM IMOKa3aHO YMEHHE BBIJCIUTD CYIIIECTBEHHbIC U
HECYIIECTBEHHBIC IPU3HAKY U TPUYUHHO-CIICICTBCHHBIE CBsI3U. OTBET JIOTMYCH M H3JI0KECH HAYYHBIM SI36IKOM. MOTYT OBITH
JIOTYIICHBI 2-3 OIUOKH B ONPECICHUH OCHOBHBIX ITOHATHI, KOTOPBIC CTYICHT 3aTPyIHSAETCS UCIIPABUTH CAMOCTOSTEIBHO.
HyneBoii ypoBeHb («HEYIOBICTBOPUTEIHHOY ). OIEHKA «HEYTOBICTBOPUTEIHHOY BBICTABIIACTCS 00yUJaAIONIEMYCsl, €CITU JIaH
HETIOJIHBIH OTBET, MPECTABISAIONINIA COO0H pa3po3HEHHBIC 3HAHHS IO TEME BOIIPOCA C CYIIECTBEHHBIMH OIIMOKAMH B ONPE/ICIICHUSIX.
IIpucyTcTBYIOT (pparMeHTapHOCTH, HEIOTHYHOCTh U3NI0XKeHMs. CTYACHT HE OCO3HACT CBS3HM MEXIY NOHSATHUSIMH, KOHIICTITYyaIbHbIC
TepeceueH s, CTPYKTYPHbBIC 3aKOHOMEPHOCTH MEXK]y Pa3JIMYHBIMU OOBEKTAMU AUCHUILIHHBL. OTCYTCTBYIOT BBIBOJIbI, KOHKPETU3AIHS
U JJ0Ka3aTelbHOCTh U3N0XeHus. Peus HerpamoTHas. [|OTOTHATENBHBIC U YTOYHSIOIINE BOIPOCHI MPENO/IaBaTelIsl He TIPUBOIST K
KOPPEKIMH OTBETA CTYACHTA HE TOJBKO HA MOCTABJICHHBIN BOMPOC, HO M HA JIPYTUe BONPOCH JUCIUTLIUHBI.

KoHuTponbHas paboTa - mucbMeHHas paboTa CTyJ/ICHTa, HalpaBlieHHAs Ha PelleHNe 3a/1a4 WU 3a/IaHui, TPEOYIONINX MOUCKa
000CHOBaHHOTO OTBETA.

6. YYHEBHO-METOANYECKOE I THOOPMAIIMOHHOE OBECIIEYHEHWE JTUCHUIIJIMHBI (MOAY JISI)

6.1. Pexomenayemas Jqureparypa
1. baBpun, . 1. Bsicuias maremMaTuka Juisi XUMHAKOB, OHOJIOTOB X MEJTMKOB : Y4eOHHUK U IPAaKTHKYM st By30B / W. U. BaBpun. —
2-e u3n., uctp. u aon. — Mocksa : M3ngarensctBo FOpaiit, 2022. — 397 c. — (Bsicmee oopazoBanue). — ISBN 978-5-534-07021-7.
— Tekcr : anekTpoHHbIH / O6pa3oBartenbHast miardopma FOpait [caiit]. — URL: https://urait.ru/bcode/510934
2. baBpun, 1. 1. Beicuiasg MmaTreMaTHKa AJ1s1 XMKMUKOB, OMOJIOrOB ¥ MEIMKOB : yU4eOHUK U MPAaKTUKyM 115 By30B / . 1. baBpuH. —
2-e u3a., ucnp. u gon. — Mocksa : U3aarensctBo FOpaiit, 2022. — 397 ¢. — (Bwicuiee oopazoBanue). — ISBN 978-5-534-07021-7.
— Texkcr : anexTpoHHbIH // Obpa3oBarensHas wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/510934
3. bangun, K.B. Maremarudeckue MeTo bl M MOJIeNin B 3koHOMUKe : yueOHuK / K.B. banaun, B.H. bauuieikos, A.B. Pokocyes ; pen.
K.B. Bangus. - 2-e u3n., crep. - Mocksa : UznatensctBo «®munTan, 2017. - 328 c. - bubmumorp. B kH. - ISBN 978-5-9765-0313-7 ; To
e [OnektponHslit pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=103331
4. 'ermanuyk, A.B. DKOHOMHKO-MaTeMaTHYECKUE METOABI U MOJIeH : yueOHoe nocodue / A.B. 'ermanuyk, M.M. Epmuros. -
Mockga : JlamkoB u Ko, 2015. - 186 c. - (YueOnble nuznanus mist 6akanaBpos). - ISBN 978-5-394-01575-5 ; To e [DneKTpOHHBIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=112332
5. lankun A.C., Mazaesa H.I1. MaremaTtrdyeckue METOIbI M MOJICIIN MCCIIEIOBaHUs onepanuii: yueonuk. — M: Jamkos u K, 2007. —
400 c. — 35 ax3.

6.3.1 Ilepeyenb MporpaMMHOro obecrneqdeHust

6.3.1.1|1C:Ilpennpusrtue 8.0. Kommuekt 11 00yueHUs B BBICIIUX U CPETHUX YUEOHBIX 3aBEICHUAX

6.3.1.2|ABBYY FineReader 8.0 Corporate Edition CuctemMa onTHYECKOTO pacro3HaBaHus TEKCTa

6.3.1.3|STDU Viewer [IporpamMma [uist TpocMOTpa 3JIEKTPOHHBIX JOKYMEHTOB

6.3.1.4|Google Chrome, Opera Bpayzep

6.3.1.5|Windows NT I'paduueckue, HHTEpaKTUBHbIE, MHOI03a/lauHble OLIEPAaTUBHbIE CUCTEMBI Kopropauu Microsoft

6.3.1.6|Dr.Web AHTHBUpPYCHBIE IPOTPaMMHBIE ITPOITYKTHI

6.3.1.7(Microsoft Office [Tpunoxenus: — opUCHBIC PeIAKTOPHI I pa0OTHI C TEKCTOBBIMHU JIOKYMEHTAMH, JICKTPOHHBIMHU

6.3.1.8|Moodle O6pazoBatenbhbiit mopran JJPTU ®T'BOY BO «AT'TY»

6.3.1.9|7-zip ApxuBatop

6.3.2 llepevyenb HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1|3BC «Jlanb» (xomnekunu «Mudopmarruka — U3zgarensctBo Jlanby, « Xumus — M3narenscto Jlanby, « H)KeHEpHO-
TexHuueckue Hayku — MznarensctBo Jlanby, «Teopernueckas Mexanuka — M3narensctBo Jlane») www.e.lanbook.com

6.3.2.2|3BC «IOpaiit» www.urait.ru

6.3.2.3|9bC «YHuBepcuterckas 6ubanoreka onnaiim» https://biblioclub.ru

6.3.2.4|ludposoii o6pazoBarenbusblii pecypc  [PRsmart (35C IPRBOOKSHOP.RU) (Bepcust npemuym) www.iprbookshop.ru




6.3.2.5|9BC «Jlanby (xaranor ObC — nepeuens BKP, conepskanuii HaumeHoBanust BKP, aBropos u unsle xapakrepuctuku BKP B
9BC)) www.e.lanbook.com

6.3.2.6|OneKTpoHHO - 00pa30BaTEeNbHBIN pecypc AJIsl HHOCTPAaHHBIX CTYA€HTOB «Pycckuil kak nHOcTpaHHbIN» (Komnexiuu:
UznarensctBo «3nmaToycT». Pycckmii si3pik. JIuteparypa; U3natensctBo «Pycckmit s3p1k. Kypes» Komnekmums Ne 1.
Pycckuii s13bIk Kak MHOCTpaHHBIH.) www.ros-edu.ru;www.iprbookshop.ru

6.3.2.7|9BC «Psi60x03s1icTBeHHOE 00pazoBanueyhttp://lib.klgtu.ru/jirbis2/

6.3.2.8|O6pa3zoBarenbHbii mopran Moodle

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIMHBI (MOAYJIST)

7.1|Cryns — 23 mr.

7.2|Pabouee MecTo npernoaaBaTes:

7.3|Cron npenopaBatens — 1 1.

7.4|Cryn npenoaaBatens — 1 1wrT.

7.5|Ctennax BCTpOGHHBIH — 2 IIT.

7.6|Jdocka menoBas Ha 3 CTBOPKH — 1 mT.

7.7|ITnakaTe!r — 4 1T.

7.8|Po3eTku — 2 mT. 1o 2 rue3na.

7.9|CBeTunbHUKH — 9 IT. 110 2 JIAMIIBI.

7.10(Beikmtouarens — 1 wt. Ha 2 TymOiepa.

7.11|Bemanka — 1 .

8. METOAUYECKHUE YKA3ZAHUA JJIA OBYYAIOIIUXCA ITO OCBOEHUIO JTUCIHTUIIJIMHBI (MO Y JIS)

Kosanienko B.H. Meroauueckue ykazaHus 110 CaMOCTOSTEIbHOI paboTe 1o qucuuruimHe «MaTeMaTHKay Aj1s 00ydaromuxcs no
HarpasiieHuto oarotoku 16.03.03 XomoauiabHasi, KpUOTEHHAs TEXHUKA M CUCTEMBI )KH3HeoOeceueH sl [ DIEKTPOHHBINA pecypc] —
PriOHOe, 2024. Pexxum poctyna: http://mopran.apru.pd/

Kosanenko B.H. Meronnueckue ykazaHus 110 IPAaKTUYECKUM 3aHATHIM MO AUCHUILINHE «MaremaTtukay i 00y4arouuxcs 1no
HanpasieHuto noarotoBku 16.03.03 XonoaunpHasi, KpHOTeHHAs: TEXHUKA U CUCTEMBI XH3HeoOeciedeHns [ DIeKTPOHHBIN pecypc] —
Pri6HOE, 2024. Pexxum noctyna: http://mopran. apru.pd/




[Mpunoxenue 1 k paboyelt nporpamMme AUCHUTIIHHEI

Oco6ennoctu peaiausanuu PII/I npu HAJUYHH B KOHTHHI€HTE 00y4aI0UINXCS ¢ OTPAHNYEHHBIMH BO3MOKHOCTSIMH
3/10POBBSI 110 3PEHUI0

B YHuBepcuteTe B pamMkax co3ganus 6e306aprepHoil 00pa3oBaTeIbHON CPEIbl I 00yUaIOIMIUXCS ¢ OTPAaHNYCHHBIMHU
BO3MOXHOCTSIMHU 30POBbsI [0 3PCHHUI0 OPTaHM30BaHBI MH()OPMAIIMOHHBIE YKa3aTeldu C HCIOJb30BAHHEM TAaKTUIBHOTO
mpudTa o cucreme bpaiins. Caiit UHCTHTYTa HMeEeT BEpCHIO ISl CTA0OBUIAIINX.

Peanuzauus PITJ{ MOXeET OCyIIECTBIATHCA ¢ UCIOJIB30BAHUEM NUCTAaHIMOHHBIX TEXHOIOIUH.

Mertonndeckue ykazaHus A5 OOydalomMXcs IO OCBOCHHIO JUCLHHUIUIMHBI (MOIYJs]) MOTY OBITh TNpPEACTaBICHBI B
aynuodopmare.

dopma npoBeeHNsT TPOMEKYTOYHOH aTTecTalluy MO JUCHUILUIMHE yCTaHaBIUBaeTcs s o0ydarommxcst ¢ OB3 ¢ yuerom
WHIMBUIYAIBHBIX ICUX0()HU3NIECKIX 0COOCHHOCTEH (YCTHO, MUChbMEHHO Ha OyMare, MMCBMEHHO Ha KOMITBIOTEpE, B (hopme
TECTUPOBAHMS H T.II.).

[Ipu npoBeaeHNN TPOMEKYTOUHOTO KOHTPOJISL 00ydaroneMycs Ipyu HeOOXOAMMOCTH MPENOCTABIISETCS ACCUCTEHT.

[Tpn npoBeseHHN MPOMEXYTOYHOTO M TEKYIIEro KOHTPOJIS C MCIOJIb30BAaHHEM ACCHCTUBHBIX CPEJICTB OOydaromemycs
MPEOCTABISETCS TOTOIHUTEIBHOE BPEeMst JIJIsl TOJITOTOBKU OTBETA.

Oco6ennoctu peanusanuu PII/] npu HAJUYHH B KOHTHHI€HTE 00y4aI0NIMXCS ¢ OrPAHNYEHHBIMH BO3MOKHOCTSIMH
3A0POBbS MO CIYXY
Peanuzanust PI1/] MoXeT OCYIIECTBIATBCS C UCTIOIb30BAHUEM AUCTAHIIMOHHBIX TEXHOJIOTHI.

[Ipu mpoBeneHMM MpakTHUECKUX (ITAOOPATOPHBIX) 3aHATHH NPOU3BOAUTCA TyONMpPOBAaHWE 3BYKOBOW CIPaBOYHOMN
WHPOPMAIIUH BU3YaTbHOM.

dopma npoBeaeHNs IPOMEXYTOYHOM aTTecTaluy M0 JUCLUIUIMHE yCTaHaBIuBaeTcs A ooydaromuxcs ¢ OB3 ¢ yuerom
WHANBHLy ATbHBIX TICUXO0(U3NIECKIX 0COOEHHOCTEH (YCTHO, MMChMEHHO Ha Oymare, MICbMEHHO Ha KOMIIBIOTEpE, B popme
TECTUPOBAHMA U T.I1.).

[Ipy npoBeneHnU NPOMEKYTOUHOI'O KOHTPOJIS 00y4JaroieMycs Ipyu He0OXOAUMOCTH IIPENOCTABIISICTCS. ACCUCTEHT.

[Ipu mpoBeaeHNN MPOMEXYTOUHOTO M TEKYIIEro KOHTPOJIS C HMCIOJIB30BAaHHEM ACCHUCTUBHBIX CPEACTB O0yYaroImeMycs
MIPEIOCTABISIETCS JOMIOJHUTENBHOE BPEMS s TIOATOTOBKU OTBETA.

Oco0ennoctu peaqusauuu PIIJ] npu HaInynu B KOHTUHIeHTEe 00Y4YAIOUIUXCS C OTPAHMYEHHBIMH BO3MOKHOCTAMU
310POBbSl, HMMEIOLINX HAPYIIEHHS OIIOPHO-ABUIaTeIbHOI0 aNapaTra
B HMHcTuTyTe B pamKkax co3naHus 6e30aphepHoil 00pa3oBaTeNbHON Cpeapl Il 00yJIaromuXcs ¢ OrpaHUIeHHBIMU
BO3MOXHOCTSIMH 3J0POBBS, UMEIOIINX HAPYIICHHs OMOPHO-IBUTaTEIHHOTO alapaTa, KOpIyca, B KOTOPBIX peaanu3yeTcs
oOpa3oBarenbHast JEATENBHOCTh, YKOMILIEKTOBAaHBI HEOOXOMUMBIM OOOpYJOBaHHWEM IS OOJEerdeHwWst IOCTyNa B
ayIUTOPHUH U OOCITY)KABAOIINE TIOMEIIECHUSI.
Peanuzanus PIT/] MOXKeET OCYIIECTBIISITHCS € UCIIOJIB30BAHUEM JIMCTAHIITMOHHBIX TEXHOJIOTUH.

[lpu mpoBenmeHNM NpakTUYeCKUX (JIA0OPATOPHBIX) 3aHATHH O0ECIeYMBACTCS BO3MOXXHOCTh OCBOCHHS IMPAKTHYECKUX
HaBBIKOB oOy4Jaromumcs ¢ OB3 ¢ yueTom ero mHANBHAYaIbHBIX (PH3MUECKUX BOZMOYKHOCTEH.

dopma npoBeeHNsT MPOMEXKYTOYHOM aTTecTaly Mo JUCHUIUIMHE yCTaHaBIMBaeTcs s ooydaromuxcs ¢ OB3 ¢ yuerom
WHIUBUIY ATEHBIX TICUX0(QU3MIECKIX 0COOCHHOCTEH (YCTHO, MIChbMEHHO Ha Oymare, MICbMEHHO Ha KOMITBIOTEpe, B (hopMe
TECTHPOBAHUS U T.IL.).

[Ipu nmpoBeneHNH MPOMEKYTOUYHOTO KOHTPOJIIS 00yUarOIeMycsl PH HEOOXOIMMOCTH TPEIOCTABISAETCS ACCHCTEHT.



