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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS

KOMIICTCHIIUHN

29.03.05 «Konctpyup

OBaHUE U3/EINH JIETKO

{ TPOMBIIIUICHHOCTI
(B-KI)

OIIK-1 : CnocoGeH mpuMeHSTh eCT
€CTBEHHOHAYYHbIE U OOIICHHKECHED
HBIE 3HAHMS1, METO/IbI MaTeMaTHueC
KOT'0 aHaJIn3a U MOJEINPOBAHUS B
npodeccHoHANBHOM NesTeIbHOCTH

OIIK-1.1k : ObnamaeT MaTeMaTHIECKON KyIBTY
POH M CHCTEMHBIM MBIIIJICHUEM, TTO3BOJISIOIINM
U B IPO(eCCHOHANTBHON JIESITEEHOCTH MCIIOIb30
BaTh MaTeMaTHYECKHE METO/Ibl U HHCTPYMEHTBI
JUISL TIPOBEJICHUS] KPUTHYECKOT'0 aHAJIN3a CUTYaIl
nil, MOAENMPOBAHUS U IPOTHO3UPOBAHUS Pa3BUT
151 TPOIIECCOB U SIBICHUN

Komnerenmus cuntaercs: chopMUPOBAHHOM HA TaHHOM 3Tarie B ciIydae, eCJIM MOoTydYeHHbIE
pe3yibTaTtel OOydYeHHMs [0 JUCLUIUIMHE OLICHEHbl IOJOXHUTEIbHO ([IUarna3oH KpUTEpUEB
OLICHUBAHUSI PE3YJITATOB O0YUCHHUS «3aUTEHOY, «YIOBIETBOPUTEIHLHOY, «XOPOIIOY, OTIUIHOY).
B ciydae oTcyTcTBUS IOJIOKUTEIBHOM OLIEHKM KOMIIETEHIMsS Ha JAaHHOM 3Tale CUUTAETCs

Hec(OPMUPOBAHHOM.

2 [loka3aTe/iu OlleHUBAHUS NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUs

Komnerennus OIIK-1 «Crioco6eH npuMeHsTh €CTECTBEHHOHAYYHbIE U
0O0I1enHXEHEPHbIE 3HaHUS, METO/Ibl MAaTEMAaTHUECKOT0 aHAJIN3a U MOJIEIMPOBAHUS B

PO ECCHOHAIBHON JEATEITHHOCTH

Ta6muma 2.1 — Kpurepuu OlleHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

Kon u dopmynupoBka HHANKAT
opa JOCTH)KEHHS KOMIIETCHIINU

PeSyJ’ILTaTBI 06y‘leHI/I$[ IO TUCHHUITTIMHE

OIIK-1.1k : O6namaer MaTeMaT
WYECKOU KyJIbTYPOU U CUCTEMH
BIM MBIIUICHAEM, TIO3BOJISIONIH
MU B ITPO(HECCHOHATBHOM JiesiTe
JIBHOCTH UCTIONB30BaTh MaTeMa
THYECKHE METOJbI 1 HHCTPYMEH
THI JJIS1 TIPOBECHUS KPUTHIECK
OT0 aHajlu3a CUTyalui, MOJENIN
POBaHUS M IPOTHO3UPOBAHUS P
A3BUTHS TPOLIECCOB U SIBICHUH

Ko | Tu Kpurepuu ouieHnBanus pe3ynbt
A I aToB O0yJCHUS
pe | pe Pesynbrar
3- | 3-
Ta | Ta
3H . - IPaBHJILHOCTh OTBETA IO CO/Ie
PO OCHOBHBIX TIOHSITHH U METOJIOB
aH PKaHMIO 3a/1aHMS; - IOJIHOTA 1
1 MaTeMaTHYeCcKOro amnmnapara
ne rIyOrHa OTBETA.
v YMEHHE pelaTh CTaH/AapTHEIC 3
MIPUMEHSATH METO/IBI MaTEMaTHY
PO | me a/1a41, OCHOBHBIE TUIIBI KOTOPEI
€CKOT0 anmapara IpHu peleHHH
2 HE | ey X pa3buparoTcs Ha MPAKTUIECK
e UX 3aHATHIX
UCTIOJIB30BaHMSI OCHOBHBIX MOH
PII Ha | stuii, hopmyn u MeToJ10B MaTe | BiajeeT HaBbIKamMu BbiOOpa (o
3 BBl | MaTHYECKOI'O ammapara IIpu ca | pMys, METOAOB U IIPABUIBHOTO

MOCTOSTCIBHOM PCIICHUM 3aJ1a
q

MoJaxoJa K peuI€HUIO 3ala4un

Tabnuia 3amosiHgeTcs B COOTBETCTBUU C pazaenoMm 1 PaGoueil mporpaMmbl TUCHUTUTHHBI

(Momyst).

3 IlepeyeHb OLIECHOYHBIX CPEACTB

Tabmuua 3 — IlepedyeHpb OLIEHOYHBIX CPEJCTB MO TUCIMILIMHE (MOIYIIIO)

KonTponupyemble muiaHupyeMble pe3

yIbTaTHl 00y4eHUS

KoHTponupyemble TeMBbI 1

HaumeHOBaHHE OLIEHOYHOTO CPEJICTBA U TIP
encrasienue ero B @OC

HUCIUIIIINHBI




Texymuit KOHTpOJIB

IIpomexyTouHas at

TeCTaLus
3aouHas popma oOydeHHs
PJT1 3Hf“me - OCHOBHBIX IIOHS | 1 1. DnemeHTHI TUHEHHOM Cobecenopate Tecr
THi M METOZIOB MATEMATH | apreGppr
YECKOro amnmapara
1.2. AHaauTHYECKast TeOM
CobecegoBanue Tect
eTpHs Ha TUIOCKOCTH
1.3. DneMeHTh! BEKTOPHO
1 anreOphl U aHAJIUTHYEC
. CobecegoBanue Tect
KOH TeOMeTpHUH B IIPOCTpa
HCTBE
1.4. BBeneHue B aHAIIN3 CobecegoBanue Tect
1.5. IuddepennuansHoe
Auddep CobecegoBanue Tect
HCUHUCICHUE
1.6. MHTCTpajIbHOE NCUHC
P CobecenoBanne Tect
JIEHHE
1.7. InddepeHnuanpHbIe
Huddepen CobecenoBanne Tect
YpaBHCHHS
1.8. Psanpl CobecenoBanue Tect
P2 YMeHue : IpUMEHATh MET VHaMBHAyaTbHOE 1 Teer
06l MATEMATHYECKOTO aIl L
1.1. DnemenTs! MuHeitHoi | OMALIHCE 3a1aHAC
maparta IpH PelicHuH 3a 5
au ajreopel KoutponsHas pabot
Tect
a
UnnnBunyansHOE
JHBHILY A Tect
1.2. AHanuTnyeckas reom | OMAMIHEC 3a/IAHNC
eTpHs Ha TIOCKOCTH KoHTpOJIbHast paboT
Tect
a
WnguBuayanbHOE
A Ly A Tect
oMalIHee 3aJaHnue
1.4. BBeaenue B aHaIN3
KonrponsHas pador
p p Tect
a
UnnuBunyansHOE
JHBHILY A Tect
1.5. Juddepennuanpuoe | OMAIIHES 3a1anne
MCHUCICHHAC KoHTposnbHas pabot
Tect
a
WuguBuayanbHOE
A Ly A Tect
1.6. UnterpanbHoe ucuuc | OMALIHCE 3a/aHne
JIEHHE K
OHTpOJIbHAS padoT
R p Tect
a
UnnuBunyansHOE
JHBHILY a Tect
1.7. Iuddepenmmansupie | OMALIHCC 3a1aHNC
YPpaBHCHIS KoHnTposnbHas pabot
Tect
a
WnguBuayansHOE
1.8. Psimer AUBUILY A Tect

OMalIHEES 3aIaHUC




Konrpoinbnas pador
R p Tect
a
P3 HaBpik : chonmogaz)nﬂ VHauBHIyaTsHoE 1 Teer
OCHOBHBIX TIOHATHIA, Op .
’ 1.1. Dnements! JauHeitnoi | OMANIHEC 3aIaHAC
MyJ ¥ METOJZIOB MaTeMaTH
anreOpet K 6
YEeCKOro ammapara mnpH ca OHTPOBHAS PAGOT | .
MOCTOSITEIIBHOM PCIICHUU a
3a71a4 "
HIMBUIYAIBLHOE
A Y n Tect
1.2. Auanurnyeckas reom | OMAIIHES 3aIAHNC
eTpHs Ha TIOCKOCTH KoHTpOsIbHast paboT
Tect
a
WnnnBunyansHOE
A Y A Tect
oMalllHee 3aaHue
1.4. BBenenue B aHaau3
KonTponsHnas padot
p p Tect
a
WuguBunyanbHOE
A Y A Tect
1.5. Muddepennuansuoe | OMALIHCE 3allaHne
HCUHUCICHUE K
OHTpOJIbHAs padoT
™ p Tect
a
UnnuBunyansHOE
JHBHILY A Tect
1.6. UnTerpanbHoe ucupc | OMALIHCC 3a/1aHNC
JIEHHE K
OHTpOJIbHAS padoT
p P Tect
a
WuguBunyanbHOE
A Y A Tect
1.7. Muddepernuanpupie | OMALIHCE 3alaHue
YPaBHCHUA KouTtponbHas paboT
™ p Tect
a
UnnnBunyansHOE
JHBHILY A Tect
oMallHee 3aaHnue
1.8. Pagsr
KonrpoinbHas pador
a p p Tect

4 Onucanue npoueaypbl OCHUBAHUA

KauectBo chopmupoBaHHOCTH KOMIETEHIIMM Ha JaHHOM OJTame OIICHUBAETCS 10
pGSYJ'IBTaTaM TeKyHII/IX Hu HpOMC)KYTOLIHBIX aTTCCTaU;I/Iﬁ HpI/I IIOMOIIIN KOHH‘IGCTBCHHOﬁ OIICHKH,
BbIpaXeHHOU B Oamnax. MakcuMmanbHas cymma OalljioB Mo JucHumiinHe (Moaynto) paBHa 100
Oaszam.

Bun yueOHol nest O1neHOoYHOE CPEeCTBO
TEJIBbHOCTH CobGecenoBanne | M3 Nel-5 | Konrposbnas padora Nel-5 | Hrorossiii Tect Htoro
Jlexnun 30 30
IIpakTraeckue 3a o5 25
HSITHS
CamocTosTenbpHa o5 25
s1 paboTa
[TpomexyTouHas 20 20
aTTecTalus
HWtoro 30 25 25 20 100

CymMma 6amioB, HaOpaHHBIX CTYJIEHTOM IO BCEM BHJIaM YY€OHOH ACSATEIHPHOCTH B paMKax
JTUCITUTIIMHBL, IEPEBOUTCS B OIIEHKY B COOTBETCTBHUHU C TaOTHUIICH.




CymmMma Gano
s OmeHka 1o mpoMex
YTOYHOM aTTeCcTaIu XapakTepucTrka KadecTBa cOpMUPOBAHHOCTH KOMIICTCHIINU
MO JUCIUTUTA "
HE
CTyzeHT IeMOHCTPHUPYET CPOPMHUPOBAHHOCTh JUCILMILTHHAPHBIX KOMITETEHIIU, 00Ha
PY)KHBaeT BCECTOPOHHEE, CHCTEMAaTHYECKOE U TITy0OKOe 3HaHUe y4eOHOro MaTepuaa
or 91 10 100 «3a4TeHO» / , YCBOMJI OCHOBHYIO JIUTEpPATypy M 3HAKOM C JOMOJHHUTEIBHON JIUTEPATypoii, pekoMe
«OTJINYHOY H/IOBaHHOU IPOTPaMMOii, yMeeT CBOOOIHO BBIMONHSATH MPAKTUYECKHE 3aaHusl, MIPEe
YCMOTpEHHBIE TPOrpaMMOH, CBOOOIHO ONEpHpYeT NPHOOPETEHHBIMH 3HAHUSAMH, yMe
HUSIMH, IPAMCHSICT MX B CHUTYaIUsIX TIOBBIIICHHOM CII0KHOCTH.
CTyzeHT IeMOHCTpUpPYET CHOPMHUPOBAHHOCTS JUCIUILIHHAPHBIX KOMIIETCHITHH: OCHO
o1 76 10 90 «3a4TeHO» / BHBIC 3HAHUSI, YMEHUS OCBOCHBI, HO JIOIYCKAIOTCSI HE3HAYUTEIbHBIC OIIHOKH, HETOYH
«XOPOLIO» OCTH, 3aTPYAHCHUsSI TIPH aHATUTHYECKUX OTIepalnsiX, IepeHOCe 3HAaHUI U yMEeHUIi Ha H
OBBI€, HECTAH/IAPTHBIC CUTYAIIHH.
CTyzeHT AeMOHCTPUPYET CPOPMHUPOBAHHOCTD TUCHHUIUIMHAPHBIX KOMIIETCHIIUI: B X0
«3a4TCHOY / Jie KOHTPOJIbHBIX MEPOTIPUATHH JJOIMYCKAFOTCS 3HAYUTEILHBIC ONIMOKH, TIPOSBIISICTCS O
ot 61 1o 75 «YIOBJICTBOPHUTENH | TCYTCTBHE OT/ACIBHBIX 3HAHUH, YMEHHH, HABBIKOB 10 HEKOTOPBIM JUCIUILTHHAPHBIM K
HO» OMITCTCHIIUSIM, CTY/ICHT HCIBITHIBACT 3HAYUTEIILHBIC 3aTPYIHCHHS TIPU ONICPUPOBAHU
Y 3HAHUSMH ¥ YMEHUSIMU TIPH WX TIEPECHOCE Ha HOBBIC CHTYAITHH.
«e 3auTeHO» / V crynenra He ¢(OPMUPOBAHEI AUCHUILIMHAPHBIE KOMIIETCHIINH, IIPOSIBIISIETCS HEIOC
ot 41 o 60 «HEYJOBJIETBOPHTE Y OpMHPOBa! P » 1P
TAaTOYHOCTh 3HAHUIA, YMCHUI, HABBIKOB.
JIBHOY»
«HE 3aYTCHOY /
JlucuuiuinHapHbIe KOMITETEHIIMU He cOpMHUpOBaHbl. [IposBIIseTcs MOJHOE MM HpaK
ot 0 110 40 «HEY/IOBJIETBOPUTE - o
EHO» THYECKH MTOJHOE OTCYTCTBHE 3HAHHI, YMEHHUI1, HABBIKOB.

5 IlpumepHbIe OLIEHOUYHBbIE CPEACTBA

5.1 IlpumepHbIii nepevyeHb BOMPOCOB M0 TeMaM

Tema 1: Jy1eMeHTHI JIHHEHHON aaredpbl

1.CdopmynupoBaTh CBOHCTBA ONPEACTUTEICH.

2.Yro nazpiBaeTcs Marpuei? [lepeunciants BUIbI MaTpUL.

3.Yto Ha3pIBaeTCA MIPOU3BEAECHUEM MaTpULl?

4.Yto Takoe cucTeMa JIMHEHHbBIX anreOpandeckux ypaBHEHUH, pelieHue CUCTEMBbI?
Tema 2: AHaJIMTHYeCKas TeOMeTPHS Ha IJIOCKOCTH

5. Kakoe ypaBHeHHE Ha3bIBalOT OOIIUM YpaBHEHUEM MPSIMOIA?

6. Kakoe ypaBHEeHUE Ha3bIBalOT YpaBHEHHEM MIPSIMOM B OTpe3Kax?

7. YTo Ha3bIBAaETCS OKPYKHOCTBIO?

8. ®opmyra BEIYMCIEHUS YIila MEXAY ABYMS IPSIMBIMHU.

Tema 3: ieMeHTHI

NPOCTPAHCTBE
9.9t10 Takoe BeKkTOp?
10.Kakue BeKTOpBI HAa3bIBAIOTCS KOJJTMHEAPHBIMU?

11. Yo Ha3bIBaETCS CKAJISIPHBIM IIPOU3BEACHUEM BEKTOPOB?

12. HeoOxoamumoe ¥ TOCTaTOYHOE YCIIOBHE MEPIICHIUKYISIPHOCTH JIBYX HYJIEBBIX BEKTOPOB
Tema 4: BBenenne B ananus

13.laTh onpenenenue npeaena GyHKIUNA B TOUKE.

14. [latb onpenenenne 0ECKOHEYHO Malol (DyHKIIHUH.

15. Ilepeuncnute cBoMCcTBa OECKOHEYHO MaNbIX (PYHKIIHH.

16. Onpenenenne TOUKA pa3pbiBa NEPBOTO poja.

Tema S: InddepeHunanbHoe HCHUCTICHHE

17.Yto Ha3bIBaeTCs MPOU3BOAHON (DYHKIIUHU B TOUKE?

18. Uto Ha3bIBAIOT SKCTpEMyMaMu (yHKLIUU?

19. ChopmynupoBarh HEOOXOJUMOE YCIOBHE CYIECTBOBAHMS HKCTpeMyMa (PYHKIHMH B

TOYKCE.

BEKTOPHOH ajareOpbl M AHAJUTHYECKOH TIeOMeTpUHM B




20. ChopmynrpoBaTh JOCTATOYHOE YCIOBHUE CYIIECTBOBAaHUS Nepernda rpadguka GyHKIuu

B TOYKC.

Tema 6: UHTerpajibHOE HCUKMCICHHE

21.Yto Takoe nepBooOpa3zHast GyHKITUN?

22 .KakoBa (hopMyna HHTETPUPOBAHUS IO YACTAM?

23. KakoBa (hopmysia 3aMeHBI IEPEMEHHON B HEOTIPEICJICHHOM HHTETpae?

24. Kak BBIYHCIISIOTCS TUIOMIAIN TUIOCKUX GUryp?

Tema 7: InuddepennuanbHble ypaBHEeHHU s

25.Kakue ypaBHeHus: Ha3biBatoTcs naupdepenuuansapiMu? ChopMyarpoBaTh OCHOBHBIE

IIOHATHA.

26.Kakue nu¢pdepeHunanbuple ypaBHEHUs HA3bIBAIOTCS ypaBHEHHUSAMHU |-ro mopsijaka c

pasaciArOIIUMUCS HepeMeHHBIMI/I?

27.Kakue ypaBHEHHS Ha3bIBAIOTCS OJHOPOIHBIMU AU PEepeHIINATLHBIMUA YPAaBHEHUSIMU?
28.Kakoe ypaBHEHUE HA3bIBACTCS XapaKTEPUCTUUECKUM?

Tema 8: Paabl

29.CdopmynupoBaTh NpeaebHBIN MPU3HAK CPABHEHUS YUCIIOBBIX PSIOB.
30.CopmynupoBath npusHak Jlamambepa.

31.Kakue 4uciaoBble psifibl HA3bIBAIOTCS 3HAKONIEPEMEHHBIMU ?

32. Uto Takoe 00JIaCTh CXOAUMOCTH CTEIIEHHOTO psia?

Kpamxue memoouueckue yxkazanus
CobecenoBanue MPOBOAUTCS MOCIIE U3YYECHUS COOTBETCTBYIOIIEH TEMBI.
Ilxana oyenku

No bamer* Ornucanue
1 25-30 CTaBHTCS, €CITU CTYACHT MOJHOCTBIO OCBOMJ MaTEepHaI
2 20-24 CTaBUTCs, €CIM CTYACHT Aomyckaer 1-2 ommoku

CraBuTCs, €M CTYACHT M3JIaraeT MaTepuall HeloIHO U A0MYCKaeT HETOYHOCTH B OIpPeIeTICHH
3 10-19 Y TIOHATUH WK (HOPMYIUPOBKE MPABHUIL, H3JIaraeT MaTepHall HEMOCIEAOBATENbHO U JOMTYyCKAET

OmnOKH

CraBuTcCs, €CIIM CTYJCHT 0OHapy)KMBAeT HE3HAHHE OTBETAa Ha COOTBETCTBYIOIIEE BOIIPOCHI, 0TI

4 6-9 yCKaeT OMIMOKH B ()OPMYJTHUPOBKE ONPEICICHUIN U TPABIJI, HCKAKAIOIIUE UX CMBICI, OeCTIOPSIT
OYHO M HEYBEPEHHO M3JIaracT MaTepua

5 0-5 [TposBiIsieTcs MONHOE WITH NPAKTHYECKH OJTHOE OTCYTCTBUE 3HAHUM.

5.2

* MoryT ObITh U3MEHEHBI TIPU YCIOBUU COXPAHEHUS MPOIOPIIHI.

HTorosnIii TecT

3aganmue 1.
IIpouuTaiite TekcT, BbIOEpUTE BCE (00UH UNU HECKOILKO) IPABUJIbHbIE BADHAHTHI 0TBETAa U
3aNMUIIMTE APTYMEHThI, 000CHOBbIBAIOIIIHE BHIOOP OTBETA

5 8 -3 -5

OrmpenenuTens MaTpULbl A — 02 4 9 paBeH:
00 1 -7
00 O 3

1)-21

2) 20

3) 30

4)-10

5) 10

OrTBer:

O06ocHoBaHuE:

3aganue 2.



IIpouuraiite TekcT, BbIOEpHUTE BCE (0OUH UNU HECKOIbKO) IPABUJIbHbIC BADHAHTHI OTBETa U
3anMIIUTe apryMeHThl, 000CHOBBIBAIOIINE BBIOOP OTBETA

2 5 -1 0 4 1
Matpuna po—|3 7 1 |-Matpuua g=|5 _4 _2|. MpoussepeHune matpuy A u B paBHO:
0 2 3 1 3 -2
24 -15 -6
1) ag=|36 -13 -13
13 1 -10
24 36 13
2) pB=|-15 -13 1
-6 -13 -10
-10 1 13
3) AB=|-13 -13 36
24 -15 -6
-10 -15 -6
4) pp=| 13 -13 -13
3% 1 24
24 -15 -6
5) aB=|36 -10 1
13 13 -13
OTBeT:
O0bocHoBaHUE:
3ananmue 3.

IIpouuTraiite TekcT, BbIOEpUTE BCE (00UH UNU HECKOIbKO) IPABUIbHbIE BADHAHTHI 0TBETAa U
3aNMUIIMTE APTYMeHThI, 000CHOBbIBAIOIIIHE BHIOOP OTBETA

—2X% +4X,+ X, =6

Pemennem cucremsbl X+ 2Xz =4 ABNAETCA ChefyloWwnii BeKTop:
3X, + X, —2X, =6

1) (2; 0; 0)

2) (3,2, 0)

3)(2;2;2)

4) (0; 2; -2)

5) (-2;0; -2)

OrtBerT:

O0ocHOBaHUE:

3ananue 4.
IIpounTaiiTe TeKCT 3aJaHMs, peLINTEe 3a4a4y, BBINOJHHB HE00XOAMMbIE PaCUETHI.
3anumnTe OTBET B BHUAC YUC/IA U PCIICHUC

- -
Haitnure ckanspraoe nponssenenue sektopo a = (3;2;-1)u b =(0;5;-1) .
OtBer:



Pemenne:

3aganue 5.

IIpouuraiite TeKcT, BbIOEPUTE BCE (0OUH UL HECKOIbKO) TIPABUJIbHbIE BADHAHTHI 0TBETA U
3anMIIuTe ApryMeHThl, 000CHOBBIBAIOIIINE BHLIOOP OTBETA

VYrioBo# koddduimeHT npsimoit 8X+6Yy-7=0 paBeH:

, 3
)4

g4
)3

5 S
) 4
OrTBer:

O0ocHOBaHueE:

3aganue 6.

IIpouuTaiiTe TeKCT, BbIOEpHUTE BCE (00UH UNU HECKOILKO) TPABUJIbHbIE BADHAHTHI OTBETA H
3alMUIIMTE APTYMeHThI, 000CHOBbIBAIOIIHE BHIOOP OTBETA

VYpasuenue Boicotbl AH B Tpeyronbauke ABC ¢ koopnunaramu A(3;0), B(2;-4), C(8;7) umeer
BUJI:

1) 6x+11y-18=0

2) 2x+4y+3=0

3) 8x+7y=0

4) 11x+6y-13=0

5) 15x-22y-4=0

Otser:

O0ocHOBaHUE:

3aganue 7.

IpouuTaiiTe TeKcT 3aJaHUsl, pelINTe 3a1a4y, BBHINOJHUB HEO0XOAUMBbIE PACUYETHI.
3anuuuTe OTBET B BH/IE YHCJIA M pelleHne

Haiinure paccrostane ot Touku A(6;3) mo mpsimoii 12xX+5y-22=0.

Ortser:

Perienue:
3aganue 8.

IIpounTaiiTe TeKCT 3aJaHMs, peLINTEe 3a4a4y, BBINOJHHB HE00XOAMMbIE PaCUETHI.
3anumnTe OTBET B BHUIAC YUC/IA U PCIICHUC



- —
Haiinute oObeM mupamMumsl mocTpoeHHoit Ha Bektopax a =(2;3;4); b=(1;2;-5);

g=(0;4;1).

OTtBerT:

Pemrenue:

3aganue 9.
IIpouuraiite TeKcT, BbIOEpUTE BCE (0OUH UIU HECKONILKO) IPABUJIbHbIE BADUAHTHI OTBETA U
3alMIINTEe APryMEHTbI, 000CHOBBIBAIOIIHE BHIOOP OTBETA

lim 4x* —3x-1

[Ipenen vl —3X2 “ow_1 paBeH:
1) o
2)0
52

) 5
n2

) 4
5) 20
OrTBer:

O06ocHOBaHue:

3ananue 10.
IIpouuTaiiTe TeKCT, BbIOEpHUTE BCE (00UH UU HECKOILKO) IPABUJIbHbIE BADHAHTHI 0TBETA U

3aIIMIIUTEe apryMEHTbl, OﬁOCHOBBIBaIOHII/Ie BblﬁOp 0TBETA
2x-3

[Ipenen pynkumu |im L paBeH:
TAXH

1)

2)0

3) 93
nL

OTtBeT:
O06ocHOBaHUE:

3aganue 11.
IIpounTaiite TeKcT, BbIOEPUTE BCE (0OUH UL HECKONbKO) IPABUJIbHbIE BADHAHTHI 0TBETA H
3aNMIIUTEe aprYMEeHThl, 000CHOBBIBAIOIINE BBIOOP OTBETA

Tponssoxnas ¢pynkmmu Y = IN(SiN X) pasHa:
1) y =tgx



2) y =ctgx

-1
)Y =——
sin x

yy ="
) X

~ 1
5) Y =——
COS X

OTtBeT:

O0ocHOBaHUE:

Saganue 12.
IIpouuraiiTe TeKCcT, BbIOEpUTE BCE (00UH UIU HECKONILKO) IPABUJIbHbIE BADUAHTHI OTBETA U
3anuIINTe apryMeHThbl, 000CHOBBIBAKOIIHE BbIOOP OTBETA

OnpeienMTe HHTEPBAIIBI BO3pacTanus GpyHKiuu Y = 5x* —10x°:
1) (—0;0) U (1,5;+x)

2) (1,5;+00)

3) (0:2)

4) (—o0;,0) U (2;+0)

5) (—o0;+00)

Otger:

O0ocHOBaHUeE:

3ananue 13.
IIpounTaiiTe TeKCT 3aJaHMs, pelIUTe 3a1a4y, BBINOJHHB HEO0XO0AHMbIe PACUETHI.
3anummTe OTBET B BH/IE YHCJIA U pellleHue

Haiinute s3Hauenme HemsBecTHOH X, mpu kortopoit Qymkimua Y = X—IN(l+ X) umeer

3KCTpemym.
OtBeT:

Pemenne:

Saganue 14.
IIpounTaiiTe TeKCT 3aJaHHMs, pelIUTe 3a1a4y, BBINOJHHB HEO0XOAHMbIe PACUETHI.
3anummTe OTBET B BH/IE YHCJIA U pellleHue

Haiiaure niuomans GUrypsl, orpaHudeHHoM muHusaMu Y = 5X + 2x% y =1+4x.
Orser:

Perienue:

3ananue 15.
IIpounTaiite TeKCT, BbIOEPUTE BCE (0OUH UL HECKONbKO) TPABUJIbHbIE BADHAHTHI 0TBETA H
3anuIIUTEe apryMEHThl, 000CHOBBIBAIOIIIME BbIOOP OTBETA

dx

c0s2(2x +3) Pooe

Wurerpan j



1) %tg (2x+3)+C
2) 2tg(2x+3)+C

1
—tgx+C
3)29

4) %ctg (2x+3)+C
5) 2ctg (2x+3)+C

OtBeT:
O06ocHOBaHUE:

3ananue 16.
IIpouuTaiiTe TeKCT, BbIOEpHUTE BCE (00UH UNU HECKOILKO) IPABUJIbHbIE BADHAHTHI OTBETA U
3anMIIUTe ApryMeHThl, 000CHOBBIBAIOIINE BLIOOP OTBETA

Jst perenus nuddepennuansHoro ypaBHenus y”—2y’ +y =0 cneayer:
1) HermocpeICTBEHHO TPOUHTEIPUPOBATH 3TO YPAaBHEHHE

2) caenaTth MOJCTAHOBKY Y ' =p, y'=p
3) cnenath NOACTAHOBKY Y’ = p,y" = pp’

4) cOCTaBUThH U PELIUTh XaPAKTEPUCTUUECKOE YpPaBHEHUE
Ortser:

’

O0ocHOBaHUeE:

3ananme 17.
IIpounTaiite TeKcT, BbIOEPUTE BCE (00UH UNU HECKONbKO) IPABUJIbHbIE BADHAHTHI OTBETA H
3aNMIIUTEe aprYMEeHThl, 000CHOBBIBAIOIINE BHIOOP OTBETA

Oomiee pemenne auddepeHnnanbHOro ypaBHeHus Y + X =5 umeer sua;:
2

X
1 =5x-——+C
)Y 5
2

X
2) y=—+C
)y 5

3) y=5x+C

2

4) y=5x+x7+C

OTtBeT:
O06ocHOBaHUE:

3aganue 18.

IIpounTaiite TeKcT, BbIOEPUTE BCE (0OUH UL HECKONbKO) TPABUJIbHbIE BADHAHTHI 0TBETA H
3aNMIIUTEe aprYMEeHThl, 000CHOBBIBAIOIINE BHIOOP OTBETA

O011ee penieHre HEOAHOPOAHOTO JHHEHHOTO AU depeHInanbHOro ypaBHeHUs. BTOPOTO
nopsika Yy +y' —12y =0 umeer Bua;:

1) Ce ™™ +Ce*

2) Ce*



3) 3C,x-e*
4) (C,x+C,)-e*-x
OTtBeT:

O0ocHOBaHUE:

3aganue 19.
IIpouuraiite TeKcT, BbIOEpUTE BCE (00UH UIU HECKONILKO) IPABUJIbHbIE BADUAHTHI OTBETA U
3alMIINTEe APryMEHTbI, 000CHOBBIBAIOIIHE BHIOOP OTBETA

3-n-2

2

OO6mwmii uieH pajga a, =
n-+1

. Torpa yeTBepTbIA YneH papa a, paseH:
1) X0
17
2) 0
3)2
4) oo
OTBeT:

O0ocHOBaHUeE:

3amanmne 20.
IIpounTaiite TeKcT, BbIOEPUTE BCE (0OUH UNU HECKONbKO) IPABUJIbHbIE BADHAHTHI OTBETA H
3anuIIUTe AapryMeHThbl, 000CHOBBIBAKOIIHE BBIOOP OTBETA
HHTepBamoM cX0IUMOCTH CTENIEHHOTO psaa ZT AsnAeTca:
n=1
1) [-2;8)
2) (-2;8)
3) (-2; 8]
4)[-2; 8]
Ortser:

ObocHoBaHMeE:
Kpamxue memoouueckue yxazanus
I[ITM copepxaT TecTOBbIE 33aJaHUSI C BHIOOPOM OJHOTO WJIM HECKOJIBKUX IMpPaBHIIbHBIX
OTBETOB, BBOJI YHUCJIA.

IlIxana oyenku

No Bamnsr Omnucanne

1 19-20 3a/1aHue BBITIOJHEHO MOJHOCTHIO M TPABHIILHO

2 16-18 3aaHne BBIMIOJIHEHO MOJHOCTBIO U MTPABUIILHO, HO PEIICHUE COMEPKUT HEKOTOPhIC HETOYHOCTH
1 HECYIIECTBCHHBIC OIMOKH
3 9-16 3agaHue BHIMTOJIHEHO HE MOIHOCTBIO, C CYIIECTBEHHBIMHU OIIHOKAMH, HO MOJIXO K PELICHHIO, U

JIesl PEIICHUsI, METO/I IIPABUIIbHBI
33}13]—[1/[6 BBIITIOJTHEHO YaCTHUYHO, UMCCT OI_LIH6KH, OCyLL[eCTBJ'[eHa IIOIIBITKA pemem«m Ha OCHOBE I1
paBI/IJ'Ile)lX METOJ0B U UJACU pemeHI/m.

5 0 3a/1aHue HE BBIMOJIHEHO

4 1-9

5.3 IIpumepsl 3a1aHNi 1151 BBIIOJIHEHUS KOHTPOJIbHBIX padoT

KonTtpouabHnas padora Nel «iieMeHTHI JIMHEHHOH aaredpbi»

1. Pemuth cucteMy TUHEHHBIX anreOpandeckux ypaBHeHHH MeTonoM Kpamepa, mpu aTom
ofpenenuTeNb A BBIYUCIUTH O MPaBUITY TPEYTOJIbHUKOB



X+2y+z2=4

3x-5y+3z=1

2X+7y—2=8
2. Pemmth cuctemMy TMHEHHBIX alreOpanvyecKux ypaBHeHH MeTooM Kpamepa, mpu sTom
orpeienuTeNb A, BEIYMCIUTH PA3JIOKUB I10 MEPBOM CTPOKE

2X—y+4z=15
3X-y+z=38
-2X+y+z=0

3. Pemuth cucreMy JIMHEHHBIX anreOpandeckux ypaBHeHUN MeToaoM Kpamepa, mpu 3ToM
omnpenenuTens A, BEIYUCIUTE Pa3JIOKHB 10 BTOPOMY CTOJIOLY

4x-3y+2z=9
2X+5y—-3z=4
5X+6y—-2z=18

4. Pemuth cucteMy JTMHEHHBIX anreOpandeckux ypaBHeHUI metogoM Kpamepa, npu aTom
ornpenenuTens A, BBIYUCIUTD, ITOJYYUB HYIH B KAKOM-JINOO CTOJIOIE U Pa3JIOKUB 110 HEMY.

2X—-y—-7=4
3X+4y-2z=11
3X-2y+4z=11

5. Pemuts CUCTEMY JINHENHBIX aJ'II‘e6paI/I‘leCKI/IX ypaBHeHI/Iﬁ MaTpUu4HbIM METOAOM
X+y-z=1

8x+3y—-6z=2

—4x-y+3z=-3

6. Permuth cucTeMy TMHEHHBIX alreOpandecKux ypaBHeHUU MeTooM ["aycca
X+y—2=6

2x+3y—-4z=21

7X—y-32=6

7. Haiitu o61miee pemenne HeognopoaHoit CJIAY.

2% +4X, + 6%, + X, — X, =4,

X, +2X, + 3%, + X, =2,

3%, +6X, +9x%; +3X, =6,

3X, +6X, +9%; +2X, —X; = 6.

KonTtposabHnas padora Ne2 «AHATUTHYECKasi TeOMETPHS HA IJIOCKOCTID)

1. Janbl Beprmnubl Tpeyroiabauka A(-7;-2), B( 3;-8), C(-4;6). Haiitu ypaBHEHHUSI BceX CTOPOH B
o01em Buje.

2. Jlanbr Bepimunbl Tpeyronsauka A(-3; -2), B(14;4), C(6;8). Haiitu ypaBHEHHs BceX BBICOT B

o6mem Buze (AN, BN,,CN,).

3. Jlanwr Bepmmubl Tpeyronbauka A(1;0), B(-1;4), C(9;5). Haiitn ypaBHEHHUs BCEX MEIUAaH B
o6mewm Bune (AM,, BM,,CM ;).

4. laus Bepiunbl Tpeyroibauka A(1;7), B(-3;-1), C( 11;-3). Haiitu tgA.



5. Nansbl BepumHbl TpeyronbHuka A(1;-2), B(7;1), C( 3;7). Haiitu ypaBHenust npsimbix AE n AE,

MPOXOSIINX O] YTJIOM 45°k AC.

6. ausl BepmmHbl Tpeyroibuuka A(-2;-3), B(1;6), C( 6;1). Haiiti Touky B;, CHMMETpHYHYIO
touke B otHOCUTENnBHO AC.

7. Haubl Bepiuubl Tpeyronbauka A(-4;-2), B(-6;6), C( 6;2). Haiitu paccrosaue ot Touku C 10
npsmoit AB.

8. Haubl BepumHbl TpeyronsHuka A(4;-3), B(7;3), C(1;10). Haiitn ypaBuHenue npsimoit CC,,
npoxojsiiel napauiensHo AB.

9. Jausl Bepimnsl TpeyroiasHuka A(4;-4), B(8;2), C(3;8). Haiitu ypaBuenue npsmoii CS, ecnu

TOYKa S Takas, 4To % =2.
SA

10. danbl Bepiuusl Tpeyroiasauka A(-3;-3), B(5;-7), C(7;7). Haiitu ninuny croponst AB.

11. {aus! Bepiuasl Tpeyronbuuka A(-3;2), B(2;-4), C(7;7). Haittu mnomians tpeyroasauka ABC.
2 2

12. JaHO ypaBHEHHE KPUBOU BTOPOTO MOPSIKA 4—9 +-— =1. HaiiTu BetuuuHy 1noayocei.

25

2
. 2 .
13. JlaHo ypaBHEHHE KPUBOI BTOPOTO MOPSIKA i y° =1. HaiiTu KoOpiMHATEI BEPLIUH.

2 2
14. Jlano ypaBHEHUE KpUBOM BTOPOIO MOPSAKA % + E =1. Haiitu sKcrieHTpUCHTET.
x2 2
15. Jlano ypaBHEHUE KpUBOM BTOPOIO MOPSAKA 4—9 - % =1. Haiitu ypaBHEHHS aCUMIITOT.

KounrpoJabHnas padora Ne3 «BBenenue B ananuz»

HaiiTu npenennb! pyHKIui

L lim 46x6—x+5_

e X 4+3x2 41"

2. lim
xo3 X —2Xx-3

1—-cos4x

3. h _
Ilm X -sin X

HccaenoBarh (pyHKIHMM HAa HENpPEpPbIBHOCTH, HAWIMTE TOYKH PpPa3pbiBa, YKaKUTE
XapakTep pa3psiBa.

X+4 npu x<-1
1. y={x"+2 npu -1<x<1,
2X npu X2>1,
1

2.y=9EBT0qKaXX=O,X=2-

Kontpoabnas padora Ned «/luddepennmanbable ypaBHEHUS»

1. Haiigute uactHOe pemieHne AU(PepeHIUnaNbHOIO YpPaBHEHUS C Pa3AesIOUIMUCS
nepemennbivu ydy — xdx =0, y(3) =5.



2. Haiinute oOmee pemenne aup@GepeHIHaTIbHOIO YpaBHEHHUS C  Pa3AeisIIOIUMUCS
nepeMeHHbIME 3XdX — 2xdy = dx + dy.

3. TIpounrerpupyiite ogHOpoaHOe AUd(EepeHINATEHOE ypaBHEHHE 3XYy = Y° —

4. TIpouHTerpupyiite MuHEiHOE qUdhepeHIHaTbHOe ypaBHEeHNnE Y + 2y = 4X .

5. Onpenenute Tun audpepeHImanbHOro ypaBHeHus y = 2x°y® —2xy .

6. HaiiuTe obmee pemenue guddepeHnansHoro ypaBHeHns: Yy = X +Sin X.

7. HaiimuTe pemenue quddepeHInansHoro ypaBHeHns Y y° =1, yIoBIeTBOPSIONIEr0

3aJaHHBIM HAa4aJIbHBIM ycaoBHsaM Y =1,y =1 npu X=0,5.

8. Haiigure o01ee pemieHue TMHEHHOTO 0THOPOTHOTO MU hepeHIInaIbHOTO ypaBHEHHUS

y —16y=0.

9. Haiinure o01iee perienne JHHEHHOT0 HeO0JTHOPOAHOTO MU (hepeHInaIbHOTO ypaBHEHUS

y —y=¢eX.

10. Haiinure yactHoe pemieHre JudGepeHIaIbHOr0 YpaBHEHUS, YIOBIECTBOPSIONIETO

3a1aHHBIM HA4aIbHEIM yeroBusaM Y — Y = 2(1—x); y(0) = y (0) =1.

KounrpoabHnas padora NeS «Psaabn»

2
n+2 .
1. UccnenoBaTh Ha CXOJUMOCTD Psiji E ( ) , IPUMEHUB HEOOXOAUMBIN IPU3HAK

~3n’+n-1
CXOIUMOCTH pPsaa.
5 U i n-1

. vicciaegoBatb Ha CXOOAMMOCTD P & 5n (n N ]_)I y

n+3
3. UccnenoBarh Ha CXOAUMOCTD ST Z(—) , IPMMEHUB PaIMKaIbHbINA npu3Hak Komim.

& cos’(§n’)

4. VccnenoBath Ha CXOAUMOCTD Psif Z

pUMeHMB npu3Hak [lanambepa.

, IPUMEHUB MEPBbIA PU3HAK CPABHEHUS.

n=1 3{/ﬁ(ﬂ2 + 2)
n
5. UccnenoBaTh HAa CXOOUMOCTB PsIJL Z , IPUMEHUB BTOPOM IIPU3HAK CPABHEHUSI.
(7Tn-5)°
= 1

6. HUccienoBaTs Ha CXOQUMOCTD P
8 8 P nz_;‘(3n—l)ln(3n—l)

, IPUMEHUB UHTETPAJIbHBIN NPU3HAK

Kommu.
7.1 Z D’

CCJICZIOBATh HA YCIOBHYIO CXOJIMMOCTh 3HAKOUEPETYFOIITHICS PSJT T 7 » 110 TIPU3HAKY
JleliOHMLIA.

(x=7)"
8. HaifTu uHTEpBasl CXOAMMOCTH CTETIEHHOTO psa, MPUMEHUB Mpu3HaK Jlanambepa z n( 1)
n+
n=1

Kpamkue memoouueckue ykasanus

KontponbHast paboTa MO3BOJSIET ONpEAETUTh YPOBEHb yCBOeHHs Martepuana. Ilepen
BBIMIOJTHEHHEM KOHTPOJIbHON paboThl HEOOXOAMMO 03HAKOMUTBLCS C TEOPETUUECKUM MaTEpUaJIOM,
NpEeCTaBICHHBIM Ha JIEKIIUH, TPOPa0dOTaTh METOABI PEIIEHUS 3a/1a4, PACCMOTPEHHBIX B TUIIOBBIX
npuMepax. 3a pa3bsiCHEHHEM TPYIHO yCBaMBaeMbIX BOIIPOCOB Kypca HE0OX0IMMO 00paTUThCA K
IIPENOAABATEIIO.

LIxana oyenku
Ne Bbamier Omnucanne
1 20-25 3ajaHre BBITIOJHEHO MOJHOCTHIO U MPABIIILHO




2 15-19 3aaHye BBIIOJIHEHO NTOJHOCTHIO, HO PEIICHUE COJIEPKUT HECYIIECTBEHHbIE OIINOKU
3 10-14 3agaHue BHIOJHEHO HE MOJHOCTHIO MM COJIEPIKUT CYLIECTBEHHBIE OUTHMOKH

4 6-9 3agaHye BHIITOIHCHO YACTUYHO M COAEPIKUT CYIIECTBEHHBIE OMINOKH

5 0-5 3amanue He BLIITOJIHEHO

5.4 BapuaHTbl HHAMBUAYAJbHbBIX JOMAIIHUX 32JaHUI

HNuauBuayansHoe gomaiinee 3aganue Nel «JieMeHThI JUHEHHON anredpbny

1. BeruucauTs onpeaenuTeb

-2 4 -6 8
5 3 1 3
A=
4 -5 -1 -5
-3 2 8 -2
1
2. Beruucnure (A-B) ecliMA=|3 4 B=|2 -3|.
5
123 10 2 1 2
3. Beruncnuts (3BA+CB),eciuA={0 1 3 |B= ( j,cz( j
0 2 -1 01
1 2 -1
3 5 0
4. Berurciure 00paTHYIO MaTpuily A~ [0 OTHOLICHHMIO K MaTpule A=0 1 -2
4 -2 1

NuauBuayajiibHoe [oMallHee 3agaHue Ne2 «AHaJIMTHYECKasi TeoMeTpPHUsl Ha
II0CKOCTH
1. Jaust Tpu Touku A(4,2,5), B(0,7,1), C(0,2,7). CoctaButh ypaBHeHue miockoct ABC.
2. Tannr ase Touku A(4,4,10), B(7,10,2). CocTaBbTe KAHOHHYECKOE YpaBHEHHE MPsiMOit AB.
3. Jlaus! koopauHathl BepiuH mupamuasl A(4,6,5), B(6,9,4), C(2,10,10), D(7,5.9). Haiitu
o0wvem nupamuasl ABCD.
4. JlaHbl KOOPAMHATHI BepIIuH mupamMuabl A1A2AzA4. A1 (7; 7; 3), A2(6; 5; 8), Az (3; 5;
8), A4(8; 4; 1). Haiitu rutomianp rpanu A1A2Asz.
5. JlaHbl KOOpAUHATHI BepIIHH TUpaMuibl A1A2A3A4. A1 (3; 2; -2), A2(1; 3; 1), Az (6; 2; 0), A4 (0;
2; 2). Haiitu paccTosiHEe OT BepIIUHbBI A1 10 pedpa A2As3,
6. Jlausl koopauHathl BepinH mupamuasl ABCD. A(3,5,4), B(8,7,4), C(5,10,4), D(7,10,3).
CocTaBbTe ypaBHEHHUE IJIOCKOCTH, TIPOXOIAIINX Yepe3 BepiinHy A napauiensHo rpanu BCD.
7. lanbl koopauHathl BepinuH nmupamusl ABCD. A(1,8,2), B(5,2,6), C(5,7,4), D(4,10,9).
Beruucnute yron mexay pedpom AB u rpansio ACD.

NupuBuayansHoe nomamHee 3axanne Ne3 «/IugepennuaibHoe HCUYHCTCHHE)
| Haitri nipoussozmyto gyrxmun Y =V X' +2X+3.

5 2
2. Haiitu npenen GyHKumMu |jm M
o 3X° +4X° —

3. HaiiTu mpou3BOHYIO CTEMEHHO-TIOKA3aTeNbHON QyHKIMH Y = COS X™"



x=Int
4. Haiiti mpon3BoaHYIO (DYHKIIMH, 3aJaHHON MapaMeTpUIECKU .
y=t

5. Haiftn npousBoaHyto (yHKINH, 3aJaHHOI HesBHO X° +Yy> —4Xx—9y+5=0.

HuauBuayannHoe qomamnee 3aaanue Ned « AHTErpaibHOE HCUHCIEHHE»
1. Haiitu HeonpeneIeHHbIi HHTErpal I(GXZ +8x + 3)dx.

2. HaiiTu HeonpeieleHHbII UHTErpaj IZ— dx
9x“ +16
In? x
dx..
X

4. HaiiTn HeonpeeneHHbIN HHTEeTpaj I Xsin 2xdx. .

3. Haiitu HeonpeieIeHHBbIH I/IHTerpanj

(x+2)dx
X2 +2xX+2

dx
J5—2x+x2

7. HaiiTu HeonpeieNeHHbI UHTerpaji OT TPUTOHOMETPUYECKOM (pyHKIIUN .[COS 4xcos 7xdx.

5. HaiiTu HeonpeieeHHbI HHTErpai OT pallMOHATBLHON JpooH J

6. HaiiTu HeonpeieieHHbI HHTErpait OT UPPALMOHAIBHON (QYHKIIHH J.

1

o o X
8. HaiiTu ompe/ie/IeHHbIH HHTErpa J.ﬁ
o (X°+1)
2
. 2
9. Beruucnuth minomaab GUrypel, orpaHuueHHON TuHusIMH Y = X, Y = ?, y =2X,

HNuauBuayanbHoe nomManiHee 3aganue NeS «Paabi»

=z n+1
1. UccnenoBath Ha CXOIUMOCTD Z 3 1.

— o —
n=1

2. I/ICCJ'ICI[OBB.TB CXOAUMOCTD 3HAKOYCPECAYIOLICTOCH pAda
$ D
n=1 2n - 1

n

00
3. Haiitu HHTCPBAJI CXOAUMOCTHU CTCIICHHOI'O pAda Z
n=1

ne

Kpamkue memoouuecxue ykazanus

[Tpu Bemonnennn MJI3 HE0OXOAMMO HCMOIB30BATh TEOPETHUYECKUN MaTepuai, JelaTh
CCBIJIKM Ha COOTBETCTBYIOIIIME TEOPEMBI, CBOICTBA, (popmyrbl u Ap. Pemenue N/I3 BeimonHseTcs
MOAPOOHO M COEPKUT HEOOXOUMBIC TTOSICHUTETHHBIE CCHUTKH.

IlIxana oyenku
Ne banner Omnucanue
1 20-25 3aaHus BBITIOJIHEHBI TOJHOCTHIO M ITPABHIILHO, paboTa oopMIIeHA COTIIACHO TPEOOBAHUSIM, pe
HIEHHE COJIEPIKUT HEKOTOPhIE HETOYHOCTH.
2 15-19 3aaHus BBIMOJIHEHBI IOJHOCTHIO, C HECYIIIECTBEHHBIMH OIIMOKAMU, HO TIOXO0/] K PEIICHUIO, ]I
esl pelIeHus], MeTOJ IPaBWIIBHBI, paboTa 0hopMIIEHA COTITACHO TPEOOBAHUSIM.
3amaHusl BBINOJIHEHBI MOJHOCTBIO, C CYIIECTBEHHBIMU OIIHUOKAMH, HO TOJXO/] K PEIICHUI0, HIes
pelIeHH s, MeTO| TPaBUJIbHBI, paboTa oopmiIeHa He TI0 TPeOOBaHHSIM.
4 6-9 3agaHre BBIOJHEHO YaCTHYHO M COJEPIKUT CYNIECTBEHHBIC OMIMOKH
5 0-5 3aaHre He BBHITIOIHEHO HJIH BHIITOJHEHO HETIPABIIIBHO.

3 10-14







MHWHOBPHAYKU POCCUA
BJIAJJMBOCTOKCKUI IT'OCYJTAPCTBEHHBI YHUBEPCUTET

KA®EJAPA MATEMATUKU U MOJAEJIMPOBAHU A

Pabouast mporpaMma qTUCHUTITAHBI (MOTYJIs)
MATEMATHUKA

Hanpasnenue u HanpaBiaeHHOCTH (TIpoduIIb)
29.03.05 KoncrpynupoBaHue u3ieiani Jerkoi npomsinuieHHocTH. Lludposas moaa

I'ox Habopa na OIIOII
2023

dopma 00ydeHuUs
OYHas

Bnagusoctok 2025



PaGouas mporpamMma quciumuinHbl (Moayssi) «MaTemaTrukay cocTaBlieHa B COOTBETCTBUU
¢ TpeboBanusamMu ®I'OC BO no nanpasnenuto noarotroku 29.03.05 KouncrpynpoBanue nsnenuit
JIETKOM MpOMBINUIEHHOCTH (YTB. mpukazom MuHoOpHayku Poccum ot 22.09.2017r. Ne962) u
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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

Henstmu ocBoeHus yueOHOM TUCHUIUIUHBI «MaTtemMaTukay sSBIsSIOTCA:

- O3HAKOMJICHHE C OCHOBHBIMU MOHSATUSMU MaTEMATUKU;

- OCBOCHHE METOJIOB M CIIOCOOOB pElICHHs] MATEMaTHYECKUX 3a]1aY;

- pa3BUTHE JOTUYECKOTO U AITOPUTMUYECKOTO MBIILJICHUS;

- OBJIaJICHUE OCHOBHBIMHU METOJAMU UCCIIEI0BAHMS;

- BBIpa0OTKa YMEHUSI CAMOCTOSITEIbHO PACHIUPSITH MAaTEMAaTUYECKUE 3HAHUS U ITPOBOJIUTH
MaTeMaTUYeCKUI aHaJIN3 IPUKIIAAHbIX 3a/a4.

3ajayaMu TUCUUIUIMHBI «MaTteMaTuKay siBISIOTCS:

- oOyueHue CTYJEHTOB METOJlaM MAaTeMaTUKH, HEOOXOAUMBIX MM TpU H3YUYECHUU
OCTaJIbHBIX KYPCOB;

- IPUBUTHE CTYJI€HTAM HaBbIKOB UCCJIEIOBAHUS C UCIIOJIb30BAHUEM METOJIOB MAaTEMAaTHKH;

- oOyueHme CTYJCeHTOB METOJIaM JIOTHYECKH CTPOTOr0 MOCTPOCHHUS JOKA3aTEIIbCTB;

- (hopMHpOBaHHE HABHIKOB U YMEHUI, HEOOXOAUMBIX MPH MPAKTUYECKOM MPUMEHEHUU
MaTEeMaTUYeCKUX UJIeH U METOJIOB JUIsl aHAJIM3a U MOJICTTUPOBAHUS CIIOKHBIX CUCTEM, ITPOLIECCOB,
SBIICHUH, JIJIS IOMCKA ONTUMAJIbHBIX PEIICHHI U BEIOOpa HAMIIYUIIUX CIIOCOOOB pean3aliii.

[TnaaupyeMbIMu pe3ysbTaTaMi O0YYCHHUS 10 TUCIUIUIHHE (MOIYIIIO), SIBJISIFOTCS] 3HAHUS,
yMeHHsl, HaBbIKU. [lepeueHp MiIaHupyeMbIX pe3yslbTaToB OOYyUEHHUS MO AUCHHUIUIMHE (MOAYIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yJbTaTaMH OCBOCHHUS O0pa30oBaTEIbHOM MPOrpPaMMBbI,

MpeCcTaBIcH B Tabuie 1.

Tabmuna 1 — Komnerennun, popMupyeMbie B pe3ylibTaTe W3Y4YEeHUS TUCIUILTHHBI (MOTYJIs)

PesynbTaTel 00y4eHus M0 TUCTIUTUTHHE
Kon u Konun
OPMYIIHPOBKA
Hazsanue OITOIT dopMyIHpOBKa (bﬂi I[IZKEI fopa Kon
BO, cokpamienHoe
KOMIIETEHIMH MOCTHXXCHUS pe3ynb DopMyIUpOBKa pe3yibTara
KOMIIETEHITUU
TaTa
29.03.05 OIIK-1 : Crnocoben OIIK-1.1k : PJI1 3HaHUE | OCHOBHBIX MOHATHH U
«KonctpynpoBanue | npuMeHsITh O6namaer METOJOB
MU3IETUN JIETKOU €CTECTBEHHOHAYYHbIE | MaTeMaTHU4eCKOU MaTeMaTU4eCKOro
MIPOMBIIIJIEHHOCTH» | ¥ OOIIENH)XEHEPHbIE | KYJIbTYPOU U arnmnapara
(b-K1N) 3HAHUSL, METO/IbI CUCTEMHBIM P12 | YMeHue | mpuMeHSTH METOIBI
MaTEeMaTHYECKOTO MBIILJICHUEM, MaTEeMaTHU4YEeCKOrO
aHanu3a u MO3BOJISIIOIITUMH B anmapara fnpH
MOJEITUPOBAHUS B npodeccHoHaTbHOMN pELIeHNH 3a1a4
po¢eCCHOHATBHOM JIeSITCILHOCTH P13 Hagbik | ucnonbp3zoBanus
ACATCIBHOCTHU HUCIIOJIB30BaTh OCHOBHBIX HOHﬂTHﬁ,
MAaTEMaTH4YCCKUEC (bopMy_]] U METOJI0OB
MCTOJbI 1 MaTEMaTU4YECKOr o
HWHCTPYMCHTBI I arrmapara Ipu
NPOBCIACHUA CaMOCTOSITCIILHOM
KPUTHUYIECKOTO . peueHny 3anaq
aHaju3a CUTyallui,
MOJIEJIMPOBaHUS U
MIPOTHO3UPOBAHUS
pa3BUTHSA
MIPOLIECCOB U
SIBJICHHUI

B mpormecce ocBOeHWS JTUCIUIUIMHBI PEMIAIOTCS 334l BOCIHTAHUAS TapMOHUYIHO
pa3BUTOM, MATPUOTUYHONW W COIHMAIBLHO OTBETCTBEHHOW JTUYHOCTH HA OCHOBE TPAIHIIMOHHBIX
POCCHUHCKHX TyXOBHO-HPABCTBCHHBIX U KYJIbTYPHO-UCTOPHUYCCKHUX IIEHHOCTEH, MPEICTaBICHHBIC
B Tabmume 1.2.

Tabmuna 1.2 — [{eneBbie OpuEeHTHPHI BOCTTUTAHUS



BocnurareabHbIe 321291 ®opMHupoBaHHe EHHOCTei LeneBble OpHEHTHPDI

®opMHpoBaHHe IPAXKIAHCKON MO3MIHMHA ¥ MATPHOTH3MA

Pa3BuTHe natpuoTrU3Ma U rpaxaaHCcKon
[TatpuoTusm AKTHUBHas )KU3HEHHAs TO3ULUS
OTBETCTBCHHOCTH
®opMupOBaHUE TYXOBHO-HPABCTBEHHbIX LIEHHOCTEM
Bocmuranue HpaBCTBEHHOCTH, Bricokre HpaBCTBEHHBIE Jlo6posxenaTeabHOCTh U
MHJIOCEP/NS U COCTPAJaHuUs njealsl OTKPBITOCTh

®opMHpoBaHHe HAYYHOT0 MHPOBO33PEHHS M KYJbTYPbI MbIIIJICHHUSA

PasBurne no3naBaTeIbHOTO HWHTEPECA U

Co3unmaTensHBIN TPy I'ubGKkoCTh MBITIIICHAS
CTPEMJICHUS K 3HAaHUAM

®opmMupoBaHHE KOMMYHMKATHBHBIX HABBIKOB M KYJIbTYPbl 001LEHMS

Bocnuranue KynbTypsl Auanora u

. Konnextusuzm UyBCTBO KOJIEKTUBUA3MA
YBa)XCHUsI K MHEHHIO IPYIHUX JIIOACH

2 MecTo aucuuniuHbl (MoayJisi) B ctpykrype OIIOIT

Jucuunnuna «MaTtemaThuKa» OTHOCUTCA K OCHOBHOM uacTu «bnoka 1 JIMCUMITITMHBI
(Momynn)» yueOHOTO TUTaHa HAMPABIICHUM.

Jliig u3y4eHus MaTeMaTHKU TpeOyeTcsl KaYeCTBEHHOE 3HAHUE IIKOJIBHOTO Kypca anreOpsl,
reOMETPHUH, TPUTOHOMETPUH, HayaJl aHaIHu3a, HHPOPMATHKH.

3. O0bem AuCHUNIMHBI (MOAYJIS)

O06bemM uCHUIUIMHBI (MOAYJISl) B 3a4ETHBIX EIWHUIIAX C YKa3aHUEM KOJIMYECTBA
aKaJeMUYEeCKHX YacoB, BBIJCJICHHBIX Ha KOHTAKTHYIO paboTy ¢ oOydwaromumucs (Mo BHAAM
y4eOHBIX 3aHATUI) U HA CAMOCTOATEIbHYIO paboTy, IPUBEIEH B TabauIe 2.

Tabnuua 2 — O6mas TpyJ0eMKOCTb AUCHUIUINHBI

Cemeotp e];fK};i(; O0BeM KOHTaKTHOH paboTHI (Yac)
(0®0)
Hazsanue OITOIT ?60 pl\f_‘ Yactp I AvIHTODHAS Breaynu- CPC ?TOTI?:?
BO HyH!; VII Kypc YAHTOp TOpHas raLH
(300, (3.E) | Beero 1
0390) nek. | mpak. | nma6. | ITA | KCP
29.03.05
KOHCprprOBaH?e 0D0 B1B 1 5 91 54 36 0 1 0 89 ¢
W3JIeHii JTerKoi
[POMBIIIEHHOCTH




4 CTpyKTypa U co/iepKaHue IMCUMILTUHBI (MO1YJIs1)

4.1 CTpykTypa aucuunjanHbl (MoayJs) niass OPO

TemaTnueckuil 1miaH, OTpa)arLUil coaep)KaHUue AUCLUILIMHBI (MIepeueHb pa3fesioB U
TEM), CTPYKTYPHUPOBAHHOE IO BU/IaM YUEOHBIX 3aHATHI C YKa3aHUEM UX 00bEMOB B COOTBETCTBHH
¢ yueOHBIM IJIaHOM, NpHUBeJieH B Tabaule 3.1

Tabmuua 3.1 — Pa3aens! qUCHUTUTMHBL (MOTYJIs), BUIBI Y4€OHON JesITeIbHOCTH U (POPMBI
Tekyuero KouTpos st OO

Kon pe- Kou-Bo 4acoB, 0TBeICHHOE HA Dopma
Ne Hassanue TeMbl 3yJIbTaTa p
oGyucHus Jlex [pakr JIab CPC TEKYIIEro KOHTPOJIs
Pl KOHTpOJIbHAs paboTa
1 | DneMeHTHI TUHEWHOIT anreOpbl ¢ 7 4 0 10 Nel, U3 Nel,
P12, P/13
? cobeceoBaHne
KOHTpOJIbHAs paboTa
2 AHanuTH4ecKas reoMeTpus Ha PA1, 7 4 0 10 Ne2, VI3 Ne2,
IJIOCKOCTH P12, P13
cobeceioBaHne

DneMeHTHl BEKTOPHOH
3 | anreOpsl u aHATUTHYIECKON Pa1 7 4 0 10 cobecenoBanme
IEOMETPHH B IPOCTPAHCTBE

P/1, KOHTpOJIbHAs pabora
4 | BBenenue B aHaIU3 P I[ZJ?IP 3 7 5 0 10 Ne3, rc)oﬁeceuorl);aHne
5 HuddepennmuansHoe P11, 7 5 0 10 N3 Ne3,
HCYHCIICHHE P12, P13 cobeceloBaHE
6 | UnTerpanpHoe HCYHCITCHHE P ;2{[113’}13 7 5 0 10 i%gc];r;tsaﬂne
7 HuddepennmansHbie P11, 7 5 0 10 KOHTpOJIbHas paboTa
YpaBHEHUS P12, P13 No4, cobecenoBaHne
Pl N3 Ne5, koHTpONBHAS
8 | Panpl g 5 4 0 19 pabota Ne5,
P2, P13
cobeceloBaHne
Hroro mo Tadiune 54 36 0 89

4.2 Copeprxanne pa3aejioB M TeM JUCHHILIHHBI (Moayas) Aass ODPO

Tema 1 Dnemenmul nunelinol aneedpbi.

Conepxanne TeMbl: MaTpuilbl W ONpeaenuTeNnd. PemieHne CUCTEMBI JTUHEHHBIX
anreOpandeckux ypaBHeHH MmerogoM Kpamepa, meromom ['aycca M MaTpUYHBIM METOJOM.
['eomeTpuyeckas MHTEpNpPETALUS CUCTEMBI JIMHEHHBIX YPAaBHEHUW M JIMHEHHBIX HEPABEHCTB C
JIBYMSI HEU3BECTHBIMHU.

@®opMBl M METOJIbI NPOBEIACHUS 3aHITUH MO TeMe, NMpUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: CTaHJapTHAasi, METOJ KOOIIEPAaTUBHOTO O0yUYEHHUSI.

Byl caMoCTOATENBHON MOATOTOBKH CTYIEHTOB M0 TEME: OATOTOBKA K IIPAKTUYECKOMY
3aHATUIO, IOJrOTOBKA K COOECE0BaHUIO0, IOJrOTOBKA K KOHTPOJIbHOH pabote Nel, BeinosiHeHHe
N3, uzyuenue marepuana B CO0 (Moodle), moaroToBka kK ”TOrOBOMY TECTY.

Tema 2 Ananumuueckas 2eomempus Ha NAOCKOCHU.

Copepxanue TeMbl: B3auMHO 0IHO3HAYHOE COOTBETCTBUE MEXAY TOUKAMH IUIOCKOCTH U
rapamu JEeHCTBUTEIIBHBIX YUCEIT, PACCTOSHUE MEXKY ABYMS TOYKAMMU; JEICHUE OTPE3KA B JTaHHOM
OTHOUICHHUHU; YIJIOBOM KOIPQPUIMEHT NpsAMOM; yroil MeXAy JBYMS TpSMBIMH. YpaBHEHUE
IPOCTEUIINX F€OMETPUUYECKUX MECT TOYeK. YpaBHEHHE MPSAMOM C YrIOBbIM KO3(PPHUIHEHTOM;
YpaBHEHUE NPSMOM, MTPOXOAAIIEH Yepe3 NaHHYK TOUYKY B 33JJaHHOM HAINpAaBIICHWH; YPAaBHEHHE
OpsAMOM, TpoxoJdIield uepe3 JABE HaHHbIE TOYKH; ypaBHEHHE NpsSMOM B OTpe3kax; obiuee
ypaBHEHHE MPAMOH; TOYKAa IEpPECceUeHUsl JBYX MpPSMBIX; PAaCCTOSHHUE OT TOYKHU JIO MPSMO).
OKpyXHOCTb; NapaboJia; IUIC; runepooa.



@opMbl U METOABI MPOBEACHUS 3aHATUH MO TeMe, NpUMEHseMble 00pa3oBaTeIbHBIC
TEXHOJIOTUH: CTAHAPTHAS, METOJI KOOTIEPATUBHOIO O0YUCHUSI.

BI/I[[BI CaMOCTOSITCIILHOU MMOATOTOBKH CTYACHTOB I10 TCMC: IMOAIOTOBKA K IMPAKTUYCCKOMY
3aHSTHIO, TIOATOTOBKA K COOECEIOBAHUIO, MOITOTOBKA K KOHTPOJIbHOW paboTe Ne2, BBIMOJHEHUE
W13, nzyuenue marepuana B CO0 (Moodle), moaroroBka kK H”TOrOBOMY TECTY.

Tema 3 Dnemenmul 6eKMOPHOU AeeOPbL U AHATUMUYECKOU 2e0MempPUulL 8 NPOCMPAHCMEe.

Conepxanrie TeMbl: OCHOBHBIC TOHSTHS M OIPEIEIICHUS; CKAJISPHOE IPOHU3BEICHUC
BEKTOPOB; BEKTOPHOE TIPOM3BEIACHHEC BEKTOPOB; CMEIIAHHOE IPOU3BEIICHUE BEKTOPOB.
PaccrosiHre Mexay IByMs TOYKaMu; OOIlee ypaBHEHHE IIOCKOCTH; YpaBHEHHE NpPsSMOW B
IPOCTPAHCTBE.

@®opMBbI U METOABI MPOBEACHUS 3aHATUH O TeMe, IPUMEHsIEMbIe 00pa3oBaTEIbHBIC
TEXHOJIOTHH: CTaHJapTHAsI, METOJ KOOTIEPATUBHOTO O0yUYCHHUSI.

Buapl caMocTOSTETbHON MOATOTOBKU CTYIEHTOB TI0 TeME: MOJArOTOBKA K MPAKTUYCCKUM
3aHITHSIM, IOATOTOBKA K coOecenoBanuto, u3yuenune marepuaina B CO0 (Moodle), moaroroska k
UTOTOBOMY TECTY.

Tema 4 Bseoenue 6 ananus.

Copepxanne Tembl: OnpezaeneHue npeaena; npeaen GyHKIUM; npupameHue GyHKInu.
HenpepbIBHOCTh ¥ TOUKH pa3pbiBa (PYHKIIHU.

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHHA 1O TeMe, NMPUMEHSIEMbIe 00pa30BaTeIbHBIC
TEXHOJIOTHH: CTaHJapTHAasi, METOJ KOOIIEPAaTUBHOTO O0yUYEHHUSI.

Bunbl caMoCTOSATEIBPHON TIOJITOTOBKY CTYJCHTOB O TEME: MOJITOTOBKA K MPAKTHYCSCKUM
3aHATUSAM, MOATOTOBKA K COOECeI0BaHUIO, TIOJrOTOBKA K KOHTPOJbHOU pabore Ne3, u3yueHue
marepuana B CO0 (Moodle), moaroToBka K H”TOrOBOMY TECTY.

Tema 5 ugpgpepenyuanvroe ucuucienue.

Copepxanne Ttembl: [loHaTMe nNpou3BOAHOM U €€  OCHOBHBIE  CBOICTBA;
muddepeHmpoBanne HEIBHOM (yHKIMHM;, auddepeHnran U ero NPUIOKEeHUs. Y paBHEHHS
KacaTeJIbHOM M HOpPMalM K KpHBOi; mpaBuio JlomuTans; Bo3pacTaHue M yObIBaHME ()YHKIMIA;
OTBICKaHHWE MaKCHMyMa U MUHUMYyMa (DYHKIIMH; MPOU3BOAHBIE BBICIIUX MOPSAKOB; OTHICKAaHHE
MaKkCMMyMa U MUHUMYyMa ()yHKIIMH C TIOMOLIbI0 BTOPOH MMPOU3BOAHOI; UCCIIEIOBaHUE YPABHEHUS
KpUBOI1 U ocTpoeHue ero rpaguka. YacTHble IPOU3BOAHbBIE; YACTHBIM AU QPepeHnan u NoIHbIN
muddepeHiman; HeoOX0AUMOe YCIOBHE IKCTpEMyMa.

@®opMbl U METOJbI HPOBEACHMS 3aHITUH MO TeMe, NMpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: CTaH/apTHAs!, METO/] KOOIIEpAaTUBHOI'O 00y4EHUSI.

Bunel camocTosiTenbHON MOJATOTOBKU CTYAEHTOB MO T€ME: MOJrOTOBKA K MPAKTHUYECKUM
3aHATHSIM, TIOJITOTOBKA K cobecenoBanuto, BeimonHenne MJI3 Ne3, uzyuenue marepuana 8 C30
(Moodle), moaroroBka K HUTOrOBOMY TECTY.

Tema 6 Unmeepanvroe ucuucnenue.

Conepxxanue Tembl: [loHsATHE HEONpPENENEHHOTO UHTErpaja U €ro OCHOBHBIE CBOMCTBA;
WHTETPUPOBAHUE TTOICTAHOBKOW; MHTETPUPOBAHHUE 10 YACTSIM; HHTETPUPOBAHUE PAIMOHATBHBIX
npobeii. [loHsTHE OmMpenenéHHOr0 HMHTErpaja; TeOMETPUYECKHE MPHIOKEHHUS OMpPeneTIEHHBIX
HWHTETPAJIOB; MPUOIMKEHHOE MHTETPUPOBAHUE TI0O METOY TpameIui.

@opMBl U METOJBI TPOBEACHHS 3aHITUN TO TeMe, MpPUMEHseMble 00pa3oBaTeIbHBIC
TEXHOJIOTHH: CTaH/apTHasl, METO/I KOOTIEPAaTUBHOTO O0YJIEHHUSI.

Buabl camocToATeNnbHON MOATOTOBKU CTYIEHTOB IO TEME: MOATOTOBKA K MPaKTUYECKUM
3aHATHUSAM, TIOATOTOBKAa K coOecemoBanuio, BbimosHenue MJI3, m3ydenune marepuana B COO
(Moodle), moaroToBKa K HITOrOBOMY TECTY.

Tema 7 [ugpgpepernyuanvrhvie ypasHerus.



Coneprxanue Tembl: OCHOBHBIC MTOHITHUS U ONIpeNieNieHus; peteHne auddepeHnnanbHoro
ypaBHEHUs. YPaBHEHHS C OTACIEHHBIMH M OTACIHMBIMH NEPEMEHHBIMH; PEIICHHE METOIOM
Bepuymnu. OpHopoanble JnuHEWHBIE Au(QepeHnnanbHble  YpaBHEHHS C  MOCTOSHHBIMH
k03¢ purrenTamu; XapaKTEePUCTHYECKOE ypaBHEHHUE; pemieHue HEOHOPOTHOTO
QG epeHIMaIbHOr0 ypaBHEHUsI BTOPOTO MOPAIKA C TIOCTOSHHBIMU KO3(PPHUIIMEHTaMU; YaCTHOE
1 o0111ee pelIeHue.

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsSEMble 00pa3oBaTeIbHBIE
TEXHOJIOTUH: CTAHJAPTHAsS, METOJI KOOTIEPATUBHOTO O0y4YEeHHSI.

Buapl caMocTosTENbHON MOATOTOBKU CTYIEHTOB IO TeMe: MOJArOTOBKA K MPAKTUYECKUM
3aHATHSM, TTOATOTOBKA K COOECeI0BaHUIO, TOATOTOBKA K KOHTPOJIBHOI padore Ned, m3ydenue
matepuana B CO0 (Moodle), moaroToBka K ”TOrOBOMY TECTY.

Tema 8 Psowi.

Conepxxanue Tembl: OOIIME MOHATHUA M ONPEAETICHUS UYUCIOBBIX PSIOB; CXOJUMOCTb
YHUCJIOBBIX PSAJOB; HEOOXOAMMBIA MPHU3HAK CXOAMMOCTHU; JAOCTATOYHBIC MPU3HAKU CXOAUMOCTH
YHCIIOBBIX PAZOB C IOJIOKUTENIBHBIMU wieHaMH (mpu3Hak JlamamOepa, NMpU3HAK CpaBHEHMS);
npu3Hak JleliOHWIa CXOMMMOCTH YHUCIIOBBIX PSOB C YepenyromuMmucs 3Hakamu. OCHOBHBIE
HOHATHUS M ONPEENICHHs] CTENICHHBIX PAJOB; paJlyC U UHTEPBAJI CXOAUMOCTHU CTETIEHHBIX PSAIOB;
pa3ioxeHue QYHKIUI B CTETICHHBIC PSIBL.

@opMbl U METOABl IMPOBEACHHUS 3aHATUH O TeMe, NpUMEHseMble 00pa3oBaTElIbHBIC
TEXHOJIOTUH: CTAaHAAPTHAs!, METOJ] KOOTIEPATHBHOTO OOYy4EHUSI.

Bunpl camocTosTenbHON MOATOTOBKU CTYIEHTOB IO TeME: MOJArOTOBKA K MPAKTUYECKUM
3aHSTHSIM, ITOJITOTOBKA K COOECEIOBAHMIO, TIOJIrOTOBKA K KOHTPOJIBHOM padoTe NeS, BEIIOTHEHHE
N3, nzyuenune matepuasa B CO0 (Moodle), moaroroBka kK H”TOrOBOMY TECTY.

5 Meroauyeckne YyKazaHUsl AJds1 OOYYAKOIIMXCH MO0 M3YYEHHI0 M PpeaTu3aluu
AMCUUIIMHBI (MOIYJIs1)

5.1 MerToanyeckue peKOMEHIAIMH O0YYalOIIMMCH MO0 H3YYeHHI0 IMCHUIUIMHBI W TIO
o0ecrneyeHNI0 CAMOCTOATEILHOM PadoThI

[Ipu peanuzanuu AMCUMIUIMHBI (MOJYJs) MPUMEHSETCS 3JEKTPOHHBIA Y4eOHBIH Kypc,
pa3MenIEHHbIN B cUCTeMeE AeKTpoHHOoro ooydenus (Moodle).

CamocrosaTrenbHass paboTa CTYAEHTOB sBIAETCS Haubosiee MPOAYKTUBHOU (opmoit
o0pa3oBaTeNbHON M MO3HABATEIbHOM NEATEIbHOCTH CTyJeHTa B nepuoi oOyueHus. Texyias
caMmocCTosiTeNIbHasi paboTa HampaBieHa Ha YrayOJleHHe M 3aKpeIuleHHe 3HAaHUM CTYJIEHTOB,
pa3BHUTHE NPAaKTHUECKUX yMEeHHH. Tekyias camocTosTenpHas paboTa BKIIOYAET B ce0si: paboTy ¢
JEKIIMOHHBIM ~ MaTepHuajoM, OMNEPEeXkAIOUIYI0 CaMOCTOSTEIbHYI0 paldoTy, MOJATOTOBKY K
IIPOMEKYTOUYHOM aTTECTAL[UH.

JUist mpoBeieHUs 3aHATUH JIEKIIMOHHOTO TUIIA CIIOJIb3YIOTCS YUeOHO-HATIIJHbIE TOCOOus
B (opMe Mpe3eHTAIMOHHBIX MaTepUaIoB, OO0ECIEUUBAIONINE TEeMaTHUYECKUE WILUIIOCTPALUH,
COOTBETCTBYIOLIME TeMaM JIEKIUI, TPEACTABICHHBIM B ITYHKTE 5 HacToswen PII/I.

[Ipn mnpoBeaeHMM TMPAKTUYECKUX 3aHATHSAX MPUMEHSETCS METOJ KOOIMEpPaTUBHOIO
o0yuyeHMs: CTyIeHTbl palboTaioT B Maibix rpynmax (3 — 4 d4en.) Hajg WHAWBUIYAIbHBIMU
3aJJaHUSIMU, B TIPOIIECCE BBINOJHEHUS KOTOPBIX OHM MOTYT COBEHIaThCsl JPYyr K JpPYyTY.
[IpenonaBatens, B CBOIO o4epenib, HAOMI0AaeT 3a paboTON MajbIX TPYMI, a TaKKe MO0YEPETHO
pa3bsACHSAET HOBBIM yueOHBIH MaTepHuaj MajbIM TpyIMIaM, KOTOpble 3aKOHYMIN paboTaTh Hal
VHAVBUAYaAJIBHBIMH 33JaHUSIMU 110 NPEABIAYIIEMY MaTEpHaIy.

Jliia oOecrieueHus CUCTEMATHUECKOM U PeryyIsipHOM pabOThI IO N3YYEHHIO TUCHUIUIMHBI U
YCIIEIHOTO IPOXOXKACHUS TEKYLIUX U MPOMEXKYTOUHBIX KOHTPOJIBHBIX MCIIBITAHWHA CTYAECHTY
PEKOMEHIyeTCsl MPUACPKHUBATHCS CIEAYIOLIEr0 NopsAaKa 00yueHus:



- CAMOCTOATENBHO ONPEACTUTh 00BEM BPEMEHH, HEOOXOJUMOTO /1715l MPOPabOTKH KaXKIA0H
TEMBI;

- PeryispHO H3y4aTh KaXAYI TEMY IUCHUIUIMHBI, HCIONB3YS pa3iaudHble (HOpMEI
UH/IMBUYaJIbHOU PabOTHI;

- COTJIaCOBBIBATh C MPEIOIaBATENIEM BH/IbI PAOOTHI MO U3YUEHHUIO TUCIUILTUHBI.

IIpy BBINOJIHEHUM WHAWBUAYAJIBHBIX JIOMALIHUX 3aJaHUM HEO0O0XOAMMO HCHOJIb30BaTh
TEOPETUYECKHI MaTepual, JeNaTh CCHUIKK Ha COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, (POPMYIIBI
u ap. Pemenne MJI3 BeImonHsAETCS MOAPOOHO U COAEPKUT HEOOXOIUMBIE MOSCHUTENIbHBIE
CCBUIKH.

CamocTodATenbHOCTh B yueOHOW paboTe crocoOCTBYET Pa3BUTUIO 3aMHTEPECOBAHHOCTH
CTyACHTAa B U3y4aeMOM MaTepuaje, BBIpaOaTHIBACT Yy HEr0 yMEHHE M IMOTPEOHOCTH
CaMOCTOSITENIbHO T0JIydyaTh 3HAHMs, YTO BeChbMa BAaXXHO JUId CIELUUAIUCTa C BBICIIUM
00pazoBaHHEM.

Iespto caMOCTOATENBHOW PabOThl CTYACHTOB SBISETCS OBJIAJCHUE (PYHAAMEHTAIbHBIMU
3HAHUSMH, TPOPECCHOHATBHBIMA YMEHHUSIMH M HABBIKAMU JIEATEIBHOCTH MO TPO(DUITIO, OMBITOM
TBOPYECKOMH, NCCIIE0BATENILCKOM AeSATETbHOCTH.

CamocrosiTenpbHass paboTa CTyAeHTa BKIIOYAET CIEAYIOUINE BHJIbI, BBIMOJHAEMbBIC B
coorercTBUM ¢ PI'OC BO 1 pabounm y4eOHbIM MJIaHOM:

- ayJWTOpHas CaMOCTOsITeNbHAs paboTa CTYAEHTa IOJ PYKOBOACTBOM M KOHTPOJIEM
IpernoiaBaTess Ha JEKIHHU;

- BHEayJUTOPHAs CaMOCTOSATENbHAs padoTa CTyAEHTAa: H3YYCHHE TEOPETUIECKOTO
MarepHala, HoAroTOBKa K ayTUTOPHBIM 3aHATHAM (JIEKLUS, IPAKTUYECKOE 3aHATUE, KOHTPOJIbHAs
paboTa, TecTHpOBaHHWE, TEOPETUYECKH OINpOC), AONOJHHUTENbHBIC 3aHSATHS, TEKYIIHe
KOHCYJIbTALIMM 110 JUCLHUIUIMHE.

JU1st caMOCTOATENBHOM PabOThI CTYIEHTOB B AJIEKTPOHHOM Y4€OHOM Kypce, pa3MeIEHHOM
B cHcTeMe 3JeKTpoHHOro 00yuenus (Moodle), comepkuTcst Becb HEOOXOUMBINA TEOPETUUECKUI
U IIPaKTUYECKUN MaTepual, a TaKXKe BUJIC0JIEKIIMU, TecThl U MJI3.

KoHTposb ycreBaeMOCTH OCYILIECTBISETCSI B COOTBETCTBUU C PEHTHHIOBOW CHCTEMOM
OLICHKH 3HAHUMU cTyeHTOB. OlLeHKa 1o JucuuIuinae onpenensercs no 100-0anbHoOM mikane Kak
cymMMma OaoB, HaOpaHHBIX CTYJIEHTOM B pe3ylbTaTe paboThl B ceMecTpe: 00s3aTelbHbIMU
0autlaMu  OLIEHWBAETCS TOCEHICHWE JIEKIMOHHBIX 3aHATHHA, pabdoTa Ha MPaKTHYECKUX
(ceMUHApCKUX ) 3aHATHUSX, TEOPETUUECKUN OMPOC, TECTHI, BHIIOJIHEHNE KOHTPOJIbHBIX padoT, N/13,
NPEIYCMOTPEHHBIX YI€OHBIM IJIAHOM.

Pacnpenenenue 6amioB 10OBOJUTCA A0 CTYIEHTOB B Hayajle CEMECTpa.

VY4eOHBIM TIAHOM TPEAYCMOTPEHBI KOHCYIIBTAIIMH, KOTOPBIE CTYIEHT MOXKET MOCEIIaTh
10 KEJaHUIO.

5.2 OcoOeHHOCTH OpraHu3anuu OO0y4YeHHs JJs JMI C OrPAHUYEHHBIMH BO3MOKHOCTAMH
310pPOBbSI U HHBAJIM/I0B

[Tpu HEe0OXO0IMMOCTH 00YYAIOIMMCS U3 YUCIIA JIUIL C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMU
3JI0POBbSI 1 MHBAITUJIOB (IO 3asIBJICHUIO O0YYAIOLIET0Cs ) TPEIOCTABISETCS yueOHast
uH(popMalus B JOCTYNHBIX (pOpMaxX C yUETOM MX UHAUBUAYAIbHBIX NCUXO(PU3UUECKUX
0COOEHHOCTEIA:

- JUIS JIUIL C HAPYIIEHUSIMU 3pEHUS: B IeUaTHOU (hopMe yBeTUUeHHBIM HIPUPTOM; B popMme
NIEKTPOHHOIO  JOKYMEHTA;  HMHAUBUAYAIbHbIE  KOHCYJIbTAlMM  C  IPUBJICYECHUEM
TU(dI0CYpIOTIEPEBOIUNKA; MHANBUAYAIbHbIE 331aHNSI, KOHCYIbTAIIUH U JP.

- 17151 ML C HApYIICHUSIMU CIIyXa: B Ie4yaTHOH (hopme; B popmMe 3IeKTPOHHOTO IOKYMEHTA;
WHAMBUAYalIbHbIE KOHCYJNbTAIUM C TPUBJICUEHUEM CYpAONEPEBOJUMKA; HWHAMBHUAYaJIbHbIE
3a/1aHusl, KOHCYJIbTALUU U JIp.



- IUTs1 JTUIT C HApYLICHUSIMU OTIOPHO-BUTATEILHOTO alllapaTa: B euaTHo# ¢popme; B hopme
3JIEKTPOHHOI'O TOKYMEHTa; MHINBHUAYaJIbHBIC 3a1aHNs, KOHCYIbTALUU U OP.

6 ®oH/T OLIEHOYHBIX CPEICTB /1JIfl MPOBEIeHUS TEKYIIEero KOHTPOJIsI U MPOMeKYTOYHOMI
arTecTAlMU O0YYAKOIIMXCS 10 IUCHUIIMHE (MOLYJII0)

B coorBerctBun ¢ TpeboBanmsimu PI'OC BO mis arrectaumu oOydarommxcs Ha
COOTBETCTBHE HX MEPCOHAIBHBIX JIOCTIDKCHHH IUIAHUPYEMBIM pe3yibTaTaM OOY4YeHHsS IO
JUCHUTUTMHE (MOAYIIO) CO3AaHbl (POHIBI OLIEHOYHBIX CPEACTB. THIIOBBIE KOHTPOJIBHBIC 3aJaHHS,
METOJIMYECKHE MaTepHaibl, ONpPECIIOINe IPOLEeIyphl OICHWBAHHUA 3HAHWHA, YMEHUH WU
HaBBIKOB, a TAK)KE KPUTEPUH U TIOKA3aTEH, HEOOXOAUMBIE [ OLICHKHU 3HAHHUH, YMEHUH, HABBIKOB
U XapakTepusymomme odTanbl  (OpMHpPOBaHHMS KOMIICTEHIMH B  MPOLECCE OCBOCHHS
00pa3oBaresbHON MPOrpamMMmBbl, ripeAcTaBieHsbl B [Ipunoxenun 1.

7 Y4eOHO-MeTOAMYEeCKOe M HH(POPMALMOHHOE 0o0ecnieyeHue TUCHMIINHBI (MOLYJIs1)

7.1 Ocnoenaa numepamypa

1. T'onuapenko, B. M., DnemMeHTsI BbIcIIeH MaTeMaTHKU. : yueOHuk / B. M. 'oHuapenko,
JI. B. Jlumaruna, A. A. PeutoB. — Mocksa : KnoPyc, 2023. — 363 c. — ISBN 978-5-406-11529-
9. — URL: https://book.ru/book/949361 (mata oOpamenus: 09.09.2025). — Tekcr
3JIEKTPOHHBIMN.

2. Makapos, C. W., Beiciias MareMaTka: MaTeMaTHICCKUI aHAIU3 U JIMHEHHas anredpa
: yaueOHoe nocobue / C. 1. MakapoB. — Mocksa : KnoPyc, 2023. — 320 c. — ISBN 978-5-406-
11035-5. — URL: https://book.ru/book/947276 (mara obpamenus: 09.09.2025). — Tekcr :
3JIEKTPOHHBIMN.

7.2 Jlonoanumensvhasa numepamypa

1. Byteipun B. CnpaBouHuK 10 BbICIIEH MaTeMaTHKe : yueOHoe nmocodue / byteipun B.,
N.— MockBa : Pycaitac, 2022. — 193 c¢. — ISBN 978-5-4365-9016-5. — URL:
https://book.ru/book/942726 (nata obpammenus: 08.03.2023). — TekcT : 371€KTPOHHBIH.

2. Bpicmas MaTeMaTHKa JiJIs 5KOHOMHUCTOB. [IpakTHKyM : yaeOHO-TTpaKTHIEeCKOoe ocodue
/ O. B. Tarapuuxkos, JI. I'. buprokosa, H. A. Paytuan [u ap.] ; mox pen. O. B. TarapHuukoBa. —
MockBa : KuoPyc, 2022. — 318 c¢. — ISBN 978-5-406-09046-6. — URL:
https://book.ru/book/942125 (nara obpamienus: 09.09.2025). — TeKcT : 3JIeKTPOHHBII.

3. Jlypee, W. I'. Beicmast marematuka. [Ipaktukywm : yae6HOe mocobue / U. T'. Jlypee, T.
I1. ®yntuxkoBa. — Mocksa : By3osckuii yueOnuk : UTHOPA-M, 2023. — 160 c. - ISBN 978-5-
9558-0281-7. - Tekcr : anextponnsiid. - URL: https://znanium.com/catalog/product/1988445
(dara obpamienus - 05.09.2025)

4. Mauynuc B. B. BBICIHAA MATEMATUKA 5-e u3n., nep. u gon. YuedbHoe nocodue
JUId BY30B [DnekTpoHHbIM pecypc] : Mocksa : U3narensctBo FOpaiit , 2022 - 306 - Pexum
noctyna: https://urait.ru/book/vysshaya-matematika-491078

7.3 Pecypcot ungpopmayuonno-menekommynuxayuonnou cemu "Hnmepnem',
6Knuan npogeccuonanvhovie 06a3vl OAHHBLIX U UHPOPMAUUOHHO-CHPAGOUHDbIE
cucmemul (npu HeodXOO0UMOCmMU):

DOnekTpoHHO-O0nbnroreyHas cuctema "BOOK.ru"

DnexTpoHHO-0ubnuoreyHas cucrema "BOOK.ru" - Pexxum noctyna: https://book.ru/

OnekTpoHHO-O0nbroreunas cucrema "ZNANIUM.COM"

DnexTpoHHO-6nGIHoTeuHas cuctemMa FOPAWT - Pesxum moctyna: https://urait.ru/

el oA



5. Open Academic Journals Index (OAJI). [Ipodeccuonanpuast 6a3a gaHHBIX - Pexxum
noctyma: http://oaji.net/

6. Ilpesunmentckas Oubnuoreka wuMm. b.H.Enpimna (0a3a [maHHBIX —pa3iHYHBIX
npodecCHOHANIBHBIX 00acTei) - Pexxum nocryna: https://www.prlib.ru/

7. Wudopmannonno-crpaBounas cucrema "Koncymprant Ilmoc" - Pexum noctyna:
http://www.consultant.ru/

8 MarepuajbHo-TeXHHYECKOEe oO0ecrevyeHHe IUCHUIVIMHBI (MOAYJsl) WU MNepevYeHb
HH(OPMANMOHHBIX TEXHOJIOTHIl, UCNOJIb3yeMbIX MPH OCYIIECTBJIEHHH 00pPa30BaTEJbLHOIO
npoiecca no JMCUMILVIMHE (MO1YJ/II0), BKJIIOYAasi NlepedyeHb MPOrPaMMHOIo odecrnevyeHust

OcHOBHOE O6ODVI[0BaHI/IeZ

e MynpTumenauitHeiii  kKoMIiekT Ne2 B cocraBe:mpoektop Casio XJ-M146,5kpan
180*180,xpernenne NoToJI0YHOE

e O6maunsiii monutop 23" LG CAV42K

e O6naunsbiii Monutop LG Electronics uepHblii +Kki1aBraTypa+Mbliiib

e CereBoii Monutop:Hynesoii kiiment Samsung SyncMaster NC240

¢ Ycr-Bo Oecn.nmutanust UPS-3000

IIporpamMmmHoe o0ecrieyeHue:
e Microsoft Windows XP Professional Russian
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