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nu

Kon u popMynrpoBKka HHANKATOPA JOCTIKCHUS
KOMITCTEHITHU

21.05.04 «"opHoe men
o»

T

OIIK-4 : Crioco0eH ¢ eCTECTBEHHOH
ayYHBIX TIO3UIIUH OIIECHUBATH CTPOE
HUE, XUMUYECKAN U MUHEPAJIbHBIN
COCTaB 3¢MHOH KOPBI, MOP(HOJIOTHY
€CKHE 0COOCHHOCTH ¥ T'€HETHUECKH
€ TUIIBI MECTOPOXACHUN TBEPABIX I
0JIE3HBIX UCKOMAEMBIX MPU PELICHU
U 3a7a4 [0 palOHaIbHOMY ¥ KOMII
JIEKCHOMY OCBOEHUIO F€0PECYPCHOT
0 NMOTEHIMAJIA HEJP

OIIK-4.2k : Ucniome3yet 6a30BbIe 3HaHUS pyHIa
MEHTaJILHBIX Pa3/eioB €CTECTBEHHOHAYYHBIX U
CIMIUIMH U HayK 0 3eMJIe ITPH PEelIeHNH 3a1ad 11
0 PaIOHAIBEHOMY ¥ KOMIUIEKCHOMY OCBOCHHIO
reopecypCcHOro NOTEeHIMA A Hep

KOMHeTeHHI/IH CUHNTACTCA C(l)OpMHpOBaHHOI;'I Ha JaHHOM 3TaIl€ B Cjiydac, €CJIU IIOJTYUCHHEBIC
PE3YyIbTAaThI 06yqu1/m o AUCHUIIIIMHEC OLCHCHBI ITOJOXKHTCIBbHO (I[I/IaHaSOH KPUTCPUCB
OLICHUBAHU PE3YJILTATOB O6y‘IeHI/I${ GBaYTCHO», KYAOBJICTBOPUTCIBHO», «XOPOIIO», «OTJ'II/IIIHO»).
B ClIyd4ac OTCYTCTBUSA IMOJIOKUTECILHOM OICHKKW KOMIICTCHIMA Ha JAaHHOM 3J3Tall€ CUHUTACTCA

Hec(OPMUPOBAHHOM.

2 Iloka3aTe/iM OLlEHNBAHUS IVIAHUPYEMBIX Pe3yJIbTaTOB 00y4eHHus

Komnerennus OIIK-4 «Crnioco0eH ¢ ecTeCTBEHHOHAYUHBIX MO3UIUI OLIEHUBATh
CTPOCHHE, XUMUYECKU U MUHEPAJIBLHBIN COCTAaB 36MHOU KOPbI, MOp(oIornyeckne 0COOEHHOCTH
Y TEHETUYECKUE TUIThI MECTOPOKICHHU I TBEPIbIX MOJE3HBIX UCKOIMAEMBIX IIPU PEIICHUH 3a7a4
M0 PallMOHATILHOMY U KOMILIEKCHOMY OCBOCHHIO T€OPECYPCHOTO MOTEHIIMAIa HEAP»

Ta6muma 2.1 — Kpurepuu OlleHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

Kon u popmynmpoBka HHAMKAT
opa JOCTH)XEHHS KOMIIETCHIINU

Kputepun oneHHBaHMS Pe3yabT
aToB O0yJYCHUS

OIIK-4.2k : Ucmone3yet 6a30B
bIe 3HaHUS (PyHAAMEHTAIIBHBIX
pasiesioB eCTeCTBEHHOHAYYHBIX
JUCIUIUIMH U HayK 0 3emMiie Ip
Y PELICHUH 33124 10 PAI[MOHAI
BHOMY M KOMIUIEKCHOMY OCBO€
HHIO T€0PECYPCHOTO MOTEHIIHANT
a Hezlp

- IPaBUIILHOCTh OTBETA MO COJC
PKaHUIO 3aJIaHUS; - IOJHOTA U
riryOMHa oTBETa

YMEHHE pelIaTh CTaHAaAPTHEIC 3
aJ1a4y TUCIUIUTUHBI, OCHOBHBIE
THUITBI KOTOPBIX Pa30MpalOTCs Ha
MPAKTHIECKNX 3aHATHIX

Pe3ynbraThl 00y4eHuUs 0 TUCIUIIIINHE
Ko | Tu
I i
pe | pe Pesynbrar
3- | 3-
Ta | Ta
3 CHCTEMBI MaTEMaTHYECKHUX 3HA
P H HUUN ¥ HaBBIKOB IS PEILIECHUS C
1 EI; TaHIAPTHBIX 33129 IPOPEeCCHOH
IBHOM JeATeTbHOCTH
Y | IpUMEHSTh CHCTEMY MaTeMaTH
P/ | me | weckux 3HaHUI I HOPMYITHPO
2 HU | BaHMS M PEIICHUS TEXHUYECKHX
e 1 TEXHOJOTHYECKUX IPOoOIIeM
BJIAJICHUS] MaTEMaTHIECKIMHU M
Pl Ha | eromamu 1 HaBBIKamMu 1 op
3 BBl | MynHpOBaHUS U PEIICHUS TEXH
K WYECKHUX U TEXHOJIOTHIECKHX I
pobiem

BIIajieeT HaBbIKaMH BhIOOpa (o
PMyJI, METOIOB U TIPABHILHOTO
MOJIX0/1a K PEIICHHUIO 3a/1a4H

Tabnuia 3amosiHgeTcs B COOTBETCTBUU C pazaenoMm 1 PaGoueil mporpaMmbl TUCHUTUTHHBI

(Momyst).




3 IlepeyeHb OLICHOYHBIX CPEICTB

Ta6mmma 3 — [lepedeHb OIIEHOYHBIX CPEACTB MO TUCIHUILINHE (MOIYITIO)

KonTtponupyemsle miaHUpyeMBble pe3
yIbTaTHl 00yUYeHUS

Kontpoaupyemsie TeMBI 1
WCLUIUINHEI

HaumeHOBaHME OLIEHOYHOTO CPE/ICTBA U TIP
encrasienue ero B POC

[IpomexxyTouHas aT

Texymmii KOHTPOJIb
yi ™ TecTalus

Ounas popma 0OydeHUS

PII1 3HaHWeE : OCHOBHBIX MOHA | 1 1. DjemeHTh THHEHHOI
= o CobecenoBanue Tect
THii M METOZIOB MATEMATH | apreGppI 2l
YEeCKOTO0 arnmapaTa
1.2. AHaauTHYeCcKast TeOM
CobecegoBanue Tect
€TpHs Ha TIOCKOCTH
1.3. DneMeHTB! BEKTOPHO
¥ aiireOpbl ¥ aHAJIUTUYEC
. p CobecenoBanue Tect
KOI reOMETpHUH B IPOCTpa
HCTBE
1.4. BBeaeHue B aHaIN3 CobecenoBanue Tect
1.5. InddepennuanpHoe
Hudpdepen CobecenoBanne Tect
HCUYNCIIEHNE
1.6. HTCETpajIbHOE NCUHC
P CobecenoBanne Tect
JIEHHE
1.7. Inbdepennmnainubie
Huddep CobecenoBanue Tect
ypaBHCHHS
1.8. Psapl CobecenoBanue Tect
P2 YMeHue : IpUMEHATh MET VHauBUIyaIbHOE 1 Tecr
06l MATEMATHYECKOTO aIl ..
1.1. DieMeHTHI JIMHeHHOH | OMAIIHEC 3a/IaHNC
rapara IpH pPerieHuu 3a 6
anreOpeI K 6
q OHTpOJIbHAS padoT
a p p Tect
a
WnguBuayanbHOE
A Ly A Tect
1.2. AnanuTtuueckas reom | OMALIHCE 3a1aHNC
€TpHsl Ha TUIOCKOCTH KOHTpobHast paboT
Tect
a
UnnuBunyansHOE
JHBHILY A Tect
OoMalllHee 3a7aHue
1.4. BBeneHnue B aHamu3
KonrpoinbHas pador
p p Tect
a
WnguBuayanbHOE
A oy A Tect
1.5. Iuddepernmansaoe | OMALIHEE 3allaHue
MCIUCICHHC KoHnTposnbHas pabot
Tect
a
UnnuBunyansHOE
JHBHILY a Tect
1.6. UurerpanbHoe ncuuc | OMALIHCE 3a1aHne
JIEHHE K
OHTpOJIbHAs padoT
a ™ p Tect




UnnuBunyannHoe
JMBHILY a Tect
1.7. Iuddepenmmansupie | OMALIHCC 3alaHNC
YPpaBHCHIS KourponbHas pabot
Tect
a
WnnnBunyansHOE
A Y A Tect
oMalIllHee 3a7aHue
1.8. Pagmr
Konrpoinsnas pador
™ p Tect
a
PJ13 Hagrbik : I/ICHOJ‘IL30ljaHI/IH VIHAMBUAYATbHOE 1 Tecr
OCHOBHEIX ITOHATHIA, (PO ..
> bop 1.1. DnemenTh! MuHeitHoi | OMALIHCC 3a1aHNC
MyJ © METOIOB MaTeMaTH 5
anreopol
YEeCKOTO amnmapara IpH ca cop KonTtpoinbHas pabot Teer
MOCTOSATCIIPHOM PCIICHUH a
3a71a4 " ATEHOG
HIMBUIYaJIbH
A Y A Tect
1.2. Anamurideckas reoym | OMAIIHES 3aIAHNC
eTpHs Ha TIOCKOCTH KoHTposbHast paboT
Tect
a
WuguBuayanbHOE
A 1y A Tect
oMalllHee 3aJaHue
1.4. BBeaeHue B aHaIN3
KonTponsHas padot
p P Tect
a
UnnnBunyansHOE
JHBHILY A Tect
1.5. Dupdepenuuanpuoe | OMAIIHES 3afanne
HCUYNCIIEHNE K
OHTpOJIbHAs padoT
™ p Tect
a
WuguBunyanbHOE
A 1y A Tect
1.6. UnrerpanbHoe ucuuc | OMALIHCE 3ajaHne
JIEHHE K
OHTpOJIbHAS padoT
p P Tect
a
UnnuBunyansHOE
JHBHILY A Tect
1.7. Duddepennuanpupe | OMAIIHES 3a1anne
YPpaBHCHHS KoHnTposnbHas pabot
Tect
a
WuguBuayanbHOE
A Y A Tect
oMalllHee 3aJaHue
1.8. Psimpr
KonrponsHas pador
a p p Tect

4 Onucanue npoueaypbl OCHUBAHUA

KauectBo copmupoBaHHOCTH KOMIETEHIIMA Ha JAaHHOM JTame OICHUBAETCS 10
peSYJ'IBTaTaM TeKYHH/IX u HpOMe)KYTO'-IHI)IX aTTeCTaIII/Iﬁ HpI/I IIOMOIIIN KOJ'IH‘I@CTBQHHO?I OHCHKI/I,
BbIpaXeHHOW B Oamnax. MakcuManbHas cymMma OalljioB Mo JucHumuivHe (Moaynto) paBHa 100
Oasam.

Bun yue6Hoit nes O1EeHOYHOE CPECTBO
TEJILHOCTH CobGecenoBanne | M3 Nel-5 | Konrposbhas padora Nel-5 | Hrorossiit Tect Htoro
Jlexuuu 30 30
IIpakTudeckue 3a 25 o5
HSITHS
CamocrosTensHa 25 o5

s paboTa




[IpomexyTouHnas 20 20
aTTeCTalLus
Hroro 30 25 25 20 100

Cymma 0OamnoB, HAOpaHHBIX CTYICHTOM I10 BCEM BUIAM YYEOHOU JMESTEIHHOCTH B paMKax
JTUCIUILINHBL, IEPEBOJUTCS B OLIEHKY B COOTBETCTBUHU C TaOIHUIICH.

CymmMma Gano
s OreHKa 110 TPOMEk
YTOYHOH aTTecTanu XapaxkTepucTHKa KadyecTBa ChOpMUPOBAHHOCTH KOMITETEHIINHI
MO JTUCIUILIN "
HE
CTyzeHT IeMOHCTPHpPYET CPOPMHUPOBAHHOCTh JUCIMILUTMHAPHBIX KOMITETEHINH, 00Ha
PY)KHBaeT BCECTOPOHHEE, CHCTEMAaTHIECKOe U TITy0OKOe 3HaHHe y4eOHOro MaTepraia
o191 110 100 «3auTeHo» / , YCBOMJI OCHOBHYIO JIUTEPATypy U 3HAKOM C JOMOJIHHUTEIbHOMN JUTEpaTypoil, pekoMe
«OTJINYHO» H/IOBaHHOU IPOTPaMMOii, yMeeT CBOOOIHO BBIMONHATE MPAKTUYECKHE 3aJaHusl, IPe
YCMOTpEHHBIE TPOrPaMMOH, CBOOOAHO ONEpUPYET NPHOOPETEHHBIMHU 3HAHUAMHU, yMe
HHUSAMH, IPUMEHSIET UX B CUTYALHSIX MOBBIIIEHHON CIOKHOCTH.
CTyzeHT IeMOHCTpUpPYET CHOPMHUPOBAHHOCTD JUCIUILTHHAPHBIX KOMIIETCHITHH: OCHO
ot 76 110 90 «3a4TeHO» / BHBIC 3HaHUS, YMEHUS OCBOCHBI, HO JIOIyCKAIOTCSI HE3HAYHUTEIbHBIC OIIHOKH, HETOUH
«XOpPOIIOY OCTH, 3aTpyJHEHUs IIPY aHATIMTUYECKUX OIlepalusiX, IepeHoCce 3HaHUH U yMEHUM Ha H
OBbIC, HECTAHJJAPTHBIEC CUTYAIUH.
CTyzeHT AeMOHCTPHUPYET ChOPMHUPOBAHHOCTD JUCHUIUIMHAPHBIX KOMIIETEHIIHI: B X0
«3a4TeHO» / Jie KOHTPOJIBHBIX MEPONIPUATHI AOMYCKAIOTCS 3HAYNTENbHBIEC OIINOKH, TPOSBIAETCS O
ot 61 o 75 «YIOBJIETBOPUTENb | TCYTCTBUE OTIENbHBIX 3HAHUM, YMEHHH, HABBIKOB 110 HEKOTOPBIM TUCLMITIIMHAPHBIM K
HO» OMITICTEHIUSAM, CTYACHT UCIBITHIBACT 3HAUUTEIIbHBIC 3aTPYJHEHHS IIPU ONIEPUPOBAHU
U 3HaHUSIMH ¥ YMEHUSIMU TIPU UX IEPEHOCE Ha HOBbIE CUTYAIHH.
e 3aTeHO / V¥ cryznenTa He cOPMUPOBAHBI AUCIUIIMHAPHBIE KOMIICTEHIUH, TIPOSIBIISIETCS HE0C
ot 41 o 60 «HEYJOBJIETBOPHTE Y opMHPOBa P > TP
TaTOYHOCTb 3HAHUM, YMEHUI, HABBIKOB.
JIBHO»
«He 3a4TeHO» /
JlucuuminHapHbIe KOMIIETEHIIMY He c(opMHUpoBaHsL. [IposBisercs mojJHoe WK Ipak
ot 0 1o 40 «HEYJOBJIETBOPHTE o .
bHOY THYECKH MTOJTHOE OTCYTCTBHUE 3HAHHH, yMEHUI, HABBIKOB.

S IIpuMepHBIE OLICHOYHBbIE CPEACTBA

5.1 IlpumepHbIii epevyeHb BOMPOCOB MO0 TeMaM

Tema 1: Ji1eMeHTHI JTUHEHON aaredOphI

1.CdopmynupoBaTh CBONCTBA ONpPEAETUTENEH.

2.Yrto Ha3biBaeTcst Matpuieit? [lepeuncianTs BUIbI MATPHLI.

3.Yto Ha3pIBaeTCA MPOU3BENCHUEM MaTpULl?

4.Yto Takoe cucTema JIMHEHHBIX alre0pandyeckux ypaBHEHUH, pelIeHUe CUCTEMbI?
Tema 2: AHaIMTHYECKAsA TeOMEeTPHSA HA IVIOCKOCTH

5. Kakoe ypaBHeHUE Ha3bIBalOT OOIIMM ypaBHEHUEM MPSIMON?

6. Kakoe ypaBHEeHHE Ha3bIBAIOT ypaBHEHUEM MPSAMON B OTpe3Kax?

7. YTo Ha3bIBAETCS OKPYKHOCTHIO?

8. @opmyra BEIYMCIEHUS YIJIa MEXAY ABYMs IIPSIMBIMHU.

Tema 3: DiaeMeHTBI

NPOCTPAaHCTBE
9.4to0 Takoe BeKTOp?
10.Kakue BEKTOpBI HAa3bIBAIOTCS KOJJIMHEAPHBIMU?
11. Yro Ha3bIBaeTCA CKAISIPHBIM ITPOU3BEICHUEM BEKTOPOB?
12. HeoGxoaumoe 1 10CTaTOYHOE YCIIOBHE NEPIIEHIUKYISIPHOCTH JIBYX HYJIEBBIX BEKTOPOB
Tema 4: BBenenue B aHaJIM3
13.]]atb onpeaenenue npeaena GyHKIUHU B TOUKE.
14. Jlate onpeaeneHue 0ECKOHEYHO MaJlON PYHKIIMH.
15. Ilepeuncnute cBoiicTBa OECKOHEYHO MaJIbIX (DYHKITUI.
16. Omnpeenenne TOYKM pa3pbiBa MEPBOTO Poja.
Tema S: InddepeHunansHoe HCHUCTICHHE

BeKTOPHOﬁ a.m"eﬁpbl H AHAJIUTHYECKOMH reoMmerpun B



TOYKC.

17.410 Ha3bIBaETCS MPOU3BOAHON (DYHKIIMU B TOUKE?
18. UTo Ha3BIBAIOT KCTpeMyMaMH GyHKIIUN?
19. ChopmynupoBath HEOOXOAUMOE YCIOBHE CYHIECTBOBaHMS dKCTpeMyMa (YHKIIMH B

20. ChopmynrpoBaTh JOCTATOYHOE YCIOBHUE CYIIECTBOBAaHUS Nepernda rpaduka GyHKIuu

B TOYKC.

Tema 6: UHTerpajibHOE HCUKMCICHHE

21.Yto Takoe nepBooOpa3zHast GyHKITUN?

22 .KakoBa (hopMyna HHTETPUPOBAHUS IO YACTAM?

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

24. Kak BBIYHCISIOTCS TUIOIAIN TUIOCKUX GUryp?

Tema 7: IuddepenunuanbHble ypaBHEeHH s

25.Kakue ypaBHeHus: Ha3biBatoTcs naupdepenuuansapiMu? ChopMyaHpoBaTh OCHOBHBIE

IIOHATHA.

26.Kakue nu¢pdepeHunanpuple ypaBHEHUsT HA3bIBAIOTCS ypaBHEHHUSAMHU |-ro mopsijaka c

pasaciArOIIUMUCA HepeMeHHBIMI/I?

27.Kakue ypaBHCHHS Ha3bIBAIOTCS OJTHOPOAHBIMU AU PEpeHINATHHBIMI YPAaBHEHUSIMU?
28.Kakoe ypaBHEHHE HA3bIBAETCS XapaKTEPUCTUUECKUM?

Tema 8: Paabl

29.CdopmynupoBaTh NpeaebHBIN MPU3HAK CPABHEHUS YUCIIOBBIX PSAIOB.
30.CopmynupoBath nmpusHak Jlamambepa.

31.Kakue 4uciaoBble psifibl HA3bIBAIOTCS 3HAKONIEPEMEHHBIMU ?

32. Uto Takoe 00JIaCTh CXOAUMOCTH CTEIIEHHOTO psiaa?

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

No Bammer* Onwncanne
1 25-30 CTaBHTCS, €CITU CTYACHT MOJHOCTBIO OCBOMI MaTEepHAI
2 20-24 CTaBUTCS, €CIIM CTYAEHT AOIycKaeT 1-2 ommoKu

CraBuTCs, €M CTYACHT M3JIaraeT MaTepuall HEeloIHO U A0MyCKaeT HETOYHOCTH B OIPe/IeTIeHH
3 10-19 Y TIOHATUH WK GOPMYTHUPOBKE MPABHUII, H3JIaraeT MaTepHall HEMOCIEA0BATENEHO U IOMYCKAET

OImMOKH

CraBuTcs, €CIM CTYJCHT 00Hapy)KMBAeT HE3HAHHE OTBETa Ha COOTBETCTBYIOIEE BOIIPOCHI, 0T

4 6-9 yCKaeT OMIMOKH B ()OPMYJTHUPOBKE ONPEICICHUIN U TPABHJI, HCKAKAIOIIUE UX CMBICI, OeCTIOpSIT
OYHO M HEYBEPEHHO M3JIaracT MaTepuai

5 0-5 [posBiIsieTcs MONHOE WM NPAKTHYECKH OJTHOE OTCYTCTBUE 3HAHUM.

5.2

* MoryT ObITh U3MEHEHBI IIPU YCIOBUU COXPAHEHUS MPOIOPIII.

HTorosnii TecT

1-ii cemecTp

3aganmue 1.
IIpouuraiite TekcT, BbIOEpPUTE BCE (00UH UMY HECKOIbKO) IPABUJIbHbIE BADHAHTHI 0TBETAa U
3aNMUIIMTE APTYMeHThI, 000CHOBbIBAIOIIIHE BHIOOP OTBETA

5 8 -3 -5
On 2 4 9 .
pENENUTEND MATPULBI A — paBeH:
00 1 -7
00 0 3

1)-21
2) 20
3) 30
4) -10



5) 10
OTtBeT:

O0ocHOBaHUE:
3aganue 2.

IIpounTaiite TeKcT, BbIOEPUTE BCE (0OUH UL HECKONbKO) IPABUJIbHbIE BADHAHTHI 0TBETA H
3anuIIuTe AaPryMeHThbl, 000CHOBBIBAKOIIHE BLIOOP 0TBETA

2 5 -1 0 4 1
Marpuna po-|3 7 1 |-Marpuna g=|5 _4 —2|. [IpousBenenue marpun 4 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) pB=| 13 -13 -13
36 1 24
24 -15 -6
5) aB=|3 -10 1
13 13 -13
OrtBert:
OO6ocHOBaHHE:
3ananmue 3.

IIpouuTraiite TekcT, BbIOEpPUTE BCE (00UH UMY HECKOILKO) IPABUJIbHbIE BADHAHTHI 0TBETAa U
3aNMUIIMTE APTYMeHThI, 000CHOBbIBAIOIIIHE BHIOOP OTBETA

—2X +4X,+ X, =6

Pemenuem cucrembl X+ 2X2 =4 SIBJISIETCS CIICTYIOIINI 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)

OTtBeT:
O0ocHOBaHUE:

3aganue 4.



IIpouuTaiiTe TeKCT 3aJaHUsA, PelIUTe 3aJa4vy, BbINOJHUB HEOOXOAMMbIe PaCUETHI.
3anuiuuTe OTBET B BH/E YHCJIA U pellleHne

- -
Haiinure cxansproe npounssenenne sektopos a = (3;2;-1)m b =(0;5;-1).
Otser:

Pemenue:

3aganue 5.
IIpouuraiiTe TeKcT, BbIOEpUTE BCE (0OUH UIU HECKONILKO) IPABUJIbLHbIE BADUAHTHI OTBETA U
3alMIINTEe APryMEHThbI, 000CHOBBIBAIOIIHE BHIOOP OTBETA

YrnoBoii kodhdunment npsmoit 8X+6Yy-7=0 paBeH:

O0ocHOBaHUeE:

3aganue 6.

IIpouuTaiiTe TeKCT, BbIOEpHUTE BCE (00UH UNU HECKONILKO) IPABUJIbHbIE BADHAHTHI OTBETA H
3anMIIMTe ApryMEHThI, 000CHOBBIBAIOLIIE BHIOOP 0TBETA

Vpaeuenue Boicotbl AH B Tpeyronsauke ABC ¢ koopaunartamu A(3;0), B(2;-4), C(8;7) umeer
BUI:

1) 6x+11y-18=0

2) 2x+4y+3=0

3) 8x+7y=0

4) 11x+6y-13=0

5) 15x-22y-4=0

Otset:

O0ocHOBaHUe:

3ananmne 7.

IIpounTaiiTe TeKCT 3aJaHUNA, pelIMTe 3a1a4y, BBINOJHUB HE00XOAMMBbIE PaCUYETHI.
3anummTe OTBET B BH/E YHCJIA U PelIeHue

Haiinure paccrostare ot Touku A(6;3) mo mipsimoii 12x+5y-22=0.

Ortser:

Pemenne:

3aganue 8.



IIpouuTaiiTe TeKCT 3aJaHUsA, PelIUTe 3aJa4vy, BbINOJHUB HEOOXOAMMbIe PaCUETHI.
3anuiuuTe OTBET B BH/E YHCJIA U pellleHne

- -
Haiinute o6beM mupamMuabl TOcTpoeHHOH Ha Bektopax a =(2;3;4); b=(1;2;-5);

Z:(0;4;1).

OTtBeT:

Pemrenue:

3aganue 9.
IIpounTaiiTe TeKCT, BLIOEPUTE BCE (00UH UL HECKONIbKO) TPABAJIbHbIE BADUAHTHI 0TBETA H
3anMIIuTe ApryMeHThl, 000CHOBBIBAIOIIINE BHLIOOP OTBETA

4x> -3x -1
3x*>—2x-1

[penen le_r)q paBeH:
1) o0

2)0

3 4
) 5
A 5

) 4
5) 20
Otger:

O06ocHOBaHue:

3apanmne 10.
IIpounTaiite TeKcT, BbIOEPUTE BCE (0OUH UL HECKONbKO) IPABUJIbHbIE BADHAHTHI 0TBETA H
3anMIIMTe apryMeHThl, 000CHOBBIBAIOIINE BHIOOP OTBETA

2x-3
X
[Mpenen pynkuu lim| —— paBeH:

UX+HL

1)
2)0

3) 93
nt
e

1
EBA

OTtBeT:

5)

O00CHOBaHUE:

3aganue 11.
IIpounTaiite TeKcT, BbIOEPUTE BCE (0OUH UIU HECKONbKO) IPABUJIbHbIE BADHAHTHI 0TBETA H
3anMIIMTEe aprYMeHThl, 000CHOBBIBAIOIINE BHIOOP OTBETA



2 0 1
Anrebpanueckoe nqononaenue A, marpuisl A=|3 -1 4 |paBHo:
5 8 6

1)2
2)8
3)7
4)1
5) -2
OTBeT:

O0ocHOBaHUE:

Saganue 12.
IIpouuraiite TeKcT, BbIOEpUTE BCE (00UH UIU HECKONILKO) IPABUJIbHbIE BADUAHTHI 0TBETA U
3anuIINTe AapryMeHThbl, 000CHOBBIBAKOIIHE BHIOOP OTBETA

BexTopsl 5=a-i—4-]—RH5=3-i+]+ﬂ-RKOJIJII/IHeapHI)IHpI/IaI/IﬂpaBHOM:
1
1) a=-12; p==
) p=4
1
Da==; f=-12
Ja=7:p
3)05—12'/3’——1
’ 4
4) a=4; =3
1
S) a=——; p=12
) P

OTtBeT:
O06ocHOBaHUE:

3aganme 13.
IIpounTaiite TeKcT, BbIOEPUTE BCE (00UH UL HECKONbKO) IPABUJIbHbIE BADHAHTHI 0TBETA H
3aNMIIUTEe apryMeHThl, 000CHOBBIBAIOIINE BHIOOP OTBETA

Jlan BekTOp a = (12;,—4;3) . CyMMa HANPABISIOMUX KOCHHYCOB IAHHOT0 BEKTOPA PABHA:
N1

11
2) =
) 13

13
3) =
)11
4)0

5) 2
OTtBeT:

O0ocHOBaHUE:
3ananmne 14.

IIpounTaiite TeKcT, BbIOEPUTE BCE (0OUH UL HECKONbKO) IPABUJIbHbIE BADHAHTHI OTBETA H
3anuIIUTEe apryMeHThbl, 000CHOBBIBAIOIIME BbIOOP OTBETA



-15 5 -5

Panr marpunsl A= 3 -1 1 paBeH:
0O 0 O

1O
2) 2
3)1
4) 3
5) 4
OrTBerT:

O0ocHOBaHUE:

3ananue 15.
IIpouuTaiiTe TeKCT, BbIOEpHUTE BCE (00UH UNU HECKONILKO) IPABUJIbHbIE BADHAHTHI 0TBETA U
3anMIIUTe APryMeHThl, 000CHOBBIBAIOIIINE BHLIOOP OTBETA

Bexkroproe npousenenue Bektopos a = (-1;0;4)u b = (-5; 3; 2) pasno:
1) (-3i-16j+3K)

2) (-3i-16j-13K)

3) (5i+6j+2k)

4) (7i+6j+3K)

5) (-12i-18j-3k)

Ortser:

Oo6ocHOBaHue:

3ananmue 16.

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

VYpaBHeHue npsiMoil mpoxosieit uepes Touku A(3;-2), B(6;5) umeer Bua:

1) 7x-3y-27=0

2) 3x-7y+27=0

3) X-y+27=0

4) 3x+7y=0

5)y=9

OrtBerT:
O0ocHOBaHUue:

3ananue 17.

IIpounTaiite TeKCT, BbIOEPUTE BCE (0OUH UL HECKONbKO) TPABUJIbHbIE BADHAHTHI 0TBETA H
3anuIIUTEe AapryMEHThl, 000CHOBBIBAIOIIIME BBIOOP OTBETA

VYpaBuenue meauansl AD B Tpeyronbauke ABC ¢ koopaunaramu A(2;-4), B(8;4), C(0;-2)
MMeEeT BUI:

1) 5x+18y-4=0

2) 8x-14y+3=0

3) -3x+7y-1=0

4) 11x+12y=0

5) 5x-2y-18=0



OTtBeT:

O0ocHOBaHUE:

3aganue 18.
IIpouuraiite TeKCcT, BbIOEpUTE BCE (00UH UIU HECKONILKO) IPABUJIbHbIE BADUAHTHI OTBETA U
3alMIINTEe APryMEHTbI, 000CHOBBIBAIOIIHE BHIOOP OTBETA

arcsin 5x

lim
[Ipenen oy ox

paBeH:
1)

2)0

3)2,5

4) -2

5) 10

OrTBer:

O0ocHOBaHUeE:

3ananue 19.

IIpouuTaiiTe TeKCT, BbIOEpHUTE BCE (00UH UNU HECKONILKO) IPABUJIbHbIE BADHAHTHI OTBETA H
3anMIIUTe APryMeHThl, 000CHOBBIBAIOIIINE BLIOOP OTBETA

YpaBHeHHE MPSAMOIA, TPOXOsIIe yepe3 Touky A(2;5) U oTcekaroIieil Ha ocu OpJUHAT
OTPE30K B = 7 UMEET BUL!

Dx+y-7=0
2)X+y+7=0
Yx-y-7=0
4)x-y+7=0
5 x+y=0
OrtBer:
O0ocHOBaHUeE:
3ananue 20.

IIpouuTaiiTe TekcT 3aJaHUs, pelINTe 3a/1a4y, BBINOJHUB He00XOAUMBbIC PaCUYETHI.
3anummTe OTBET B BU/IE YHCJIA U pellleHue

Omnpenenute paccrostHue oT TOYKH M(2;—1) 10 mpsAMO#, OTCeKarolleil Ha OCSX KOOpAMHAT
orpe3ku a =8, b =6.
OrTBerT:

Pemenne:

2-ii cemecTp

3aganme 1.
IIpounTaiiTe TeKCT 3aJaHMs, peLINTEe 3a4a4y, BBINOJHHB HE00XOAMMbIE PaCUETHI.
3anumnTe OTBET B BHUIAC YUC/IA U PCIICHUC

/4

2
Brraucime onpeaeneHHbpIil HHTeTpa Isin 2X-sin 3xdx .
0

OTtBeT:



Pemenne:

3aganue 2.
IIpouuraiite TeKCcT, BbIOEpUTE BCE (00UH UIU HECKONILKO) IPABUJIbHbIE BADUAHTHI OTBETA U
3alMIINTEe APryMEHTbI, 000CHOBBIBAIOIIHE BHIOOP OTBETA

O6miee penenne audQepeHImanbHoro ypasHenus Yy +8y +16y =0 umeer B
1) Yoo =€ *(C, +C,x)

2) Yoo =C.e* +Ce*

3) Yo =€"(C, cos4x + C, sin4x)

4) Yoo =C, +C2ex

Ortser:

Oo0OocHOBaHue:

3aganue 3.
IIpouuTaiiTe TeKCT, BbIOEpHUTE BCE (00UH UNU HECKOILKO) IPABUJIbHbIE BADHAHTHI OTBETA H
3alMUIIMTE APTYMeHThI, 000CHOBbIBAIOIIHE BHIOOP OTBETA
O0mwem Tena, 00pa30BaHHOTO BpalleHUEM (DUTYpPBI, OTPAHUYCHHOM JTMHUAMH Y = sin X (OXHOU
BOJIHOM), y = 0 BOKkpyTr ocu OX paBeH:
1) n?
2) 2n?
)«
2

Vs
4) 2
) 2
OTtBeT:

O0ocHOBaHUE:

3ananme 4.

IIpouuTaiiTe TeKcT 3aJaHUsl, pelINTe 3a1a4y, BBHINOJHUB HEO0XOAUMBIE PaCUYETHI.
3anuuTe OTBET B BH/IE YHCJIA U peleHne

Beramcnuts qumabl 1yr kpuBbix 9y* = 4(3—X)® Mexmy Toukamm mepecedenus ¢ ockio Oy.

OtBet okpyraute 10 0,01
Otser:

Perienue:

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

Haitaute nuomans GpUrypsl, OrpaHAYeHHOM TMHUAMH Y = —X° U X+ Y +2 =0,
Ortser:



Pemenne:

3aganue 6.
IIpounTaiiTe TeKCT, BLIOEPUTE BCE (00UH UL HECKONIbKO) TPABAJIbHbIE BADUAHTHI 0TBETA H
3anMIIuTe ApryMeHThl, 000CHOBBIBAIOIIINE BLIOOP OTBETA

Jano nupdepennnansuoe ypasaenue Y' —2y' +10y = 0. Torga cOOTBETCTBYIOILEE EMY
XapaKTEePUCTHYECKOE YPaBHEHHE UMEET BUJI:

1) 1+ 2k +10k* =0

2) k? =2k +10=0

3) k> —10k +2=0

4) 2k* -k +10=0

OtBeT:
Oo6ocHOBaHue:

3aganue 7.

IIpouuTaiiTe TeKCT, BbIOEpHUTE BCE (00UH UNU HECKONILKO) IPABUJIbHbIE BADHAHTHI 0TBETA U
3alMUIIMTE APTYMEHThI, 000CHOBbIBAIOIIHE BHIOOP OTBETa

Juddepenimansaoe ypapuenue X*y?y’ + xy® =1 sBusercs:

1) nuHEeWHbIM

2) OHOPOAHBIM

3) ypaBHeHnuem bepnymnu

4) ypaBHEHHEM C Pa3ACISIONMMHUCS IEPEMEHHBIMU
Ortser:

O0ocHOBaHUeE:

3aganue 8.
IIpouuTaiite TekcT, BbIOEpPUTE BCE (00UH UMY HECKOILKO) IPABUIbHbIE BADHAHTHI 0TBETAa U
3aNMUIIATE APTYMEHThI, 000CHOBbIBAIOIIIHE BHIOOP OTBETA

1
WnTerpan I(GXZ —2x)%dx paBeH:
x|
128
1) E
64
2) ?
256
T
128
3
5) 18
Ortser:



O0ocHOBaHUE:

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

Oynxius Y = 2X° —3X® nocTuraet MakcHMyMa Tpu:

Dx=1
2)x=-1
3)x=0
4)x=6

5/ x=3
OrTBer:
O0ocHOBaHUE:
3apanmne 10.

IIpounTaiite TeKcT, BbIOEPUTE BCE (0OUH UL HECKONbKO) IPABUJIbHbIE BADHAHTHI 0TBETA H
3anuIIUTe apryMeHThbl, 000CHOBBIBAKOIIHE BBIOOP OTBETA

OyHkIua Y = X° +5X—6 umeer neperud B TOUKE:
1) (-1;-12)

2) (1;0)

3) (0;-6)

4) (2;36)

5) (-2;-48)

Ortser:

Oo6ocHOBaHue:

3aganme 11.
IIpounTaiite TeKcT, BbIOEPUTE BCE (00UH UL HECKONbKO) IPABUJIbHbIE BADHAHTHI 0TBETA H
3aNMIIUTEe apryMeHThl, 000CHOBBIBAIOIINE BHIOOP OTBETA

IIponssoxnas ¢pynkmuu Y = IN(SIN X) pasna:

1) y =tgx
2) y =ctgx
. 1
Y ="7—
SIN X
py=1
) X
. 1
5 Y ="
COS X
OrTBer:
Oo0ocHOBaHUE:
3aganme 12.

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



OrnpeenuTe UHTEPBAJILI BO3pacTanusd QyHKIMU Y = 5x* —10x3:
1) (—0;0) U (1,5;+x)

2) (1,5;+00)

3) (0;2)

4) (—o0;0) U (2;+0)

5) (—o0;+0)

OtBer:

O0ocHOBaHUE:

3ananue 13.
IIpouuTaiiTe TeKCT 3aJaHUsA, PelIUTE 3a/Ja4y, BBINOJHUB HEOOXOAMMbIe PaCUETHI.
3anuiuMTe OTBET B BH/IE YMCJIA U pellleHne

HaiiyuTe 3HayeHHe Hem3BecTHOW X, mnpu kortopoit dymkumsa Y = X—IN(1+ X) umeer

IKCTPEMYM.
OTtBeT:

Pemienue:

3ananue 14.
IIpounTaiiTe TeKCT 3aJaHUA, pelIMTe 3aJa4y, BbINOJHHUB HE00XOAMMbIE PACYETHI.
3anuiMTe OTBET B BH/IE YMCJIA U pellleHne

Haiiure miowmass GUrypbl, orpanueHHol dunusavu Y =5X+2X° u Yy =1+4X.
Ortger:

Pemienue:

3aganme 15.
IIpouuraiite TekcT, BbIOEpPUTE BCE (00UH UNU HECKOIbKO) IPABUIbHbIE BADHAHTHI 0TBETAa U
3aNMUIIMTE APTYMeHThI, 000CHOBbIBAIOIIIHE BHIOOP OTBETA

dx

Hrrerpar -[ cos®(2x + 3)

paBeH:

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

OTtBeT:
O0ocHOBaHUE:

3aganue 16.



IIpouuraiite TekcT, BbIOepHUTE BCE (0OUH UNU HECKOILKO) IPABUJIbHbIC BADHMAHTHI OTBETa U
3anMIIUTe apryMeHThl, 000CHOBBIBAIOIINE BBIOOP OTBETA

Jnst pemienus nuddepenuuansHoro ypaBHenus y" —2y' +y =0 caenyer:

1) HemocpeICTBEHHO IPOUHTETPUPOBATH 3TO YPaBHEHHE

2) cnenatb MOACTAHOBKY Yy =p, y"=p’

3) caenaTh MOACTaHOBKY Y’ = p,Yy” = pp’

4) cOCTaBUTh U PELIUTh XapaKTEPUCTUUECKOE YpPaBHEHHE

Ortser:

O0ocHOBaHUE:

3aganue 17.
IIpouuraiiTe TeKCcT, BbIOEpUTE BCE (00UH UIU HECKONILKO) IPABUJIbHbIE BADUAHTHI 0TBETA U
3alMIINTEe APryMEHTbI, 000CHOBBIBAIOIIIHE BHIOOP OTBETA

Oomee pemenne auddepeHnnanbHOro ypaBHeHus Y + X =5 umeeT BHA:
2

1) y:5x—X—+C
2
2

X
2) y=—+C
) ¥="

3) y=5x+C

2

4) y:5x+x7+C

OTtBeT:

O0ocHOBaHUeE:

3ananmne 18.

IIpounTaiite TeKcT, BbIOEPUTE BCE (00UH UL HECKONbKO) IPABUJIbHbIE BADHAHTHI 0TBETA H
3aNMIIMTEe aprYMEeHThl, 000CHOBBIBAIOIINE BHIOOP OTBETA

Oob11iee penieHre HEOAHOPOAHOTO JTMHEWHOTO U] PepeHInanbHOro ypaBHEHUS! BTOPOTO
nopsinka Y+ Yy —12y =0 umeeT BHA:

1) Ce ™ +C,e*
2) Ce”

3) 3C,x-e*

4) (C,x+C,)-e*-x
Ortser:

O0ocHOBaHUe:

3ananue 19.
IIpounTaiite TeKCT, BbIOEPUTE BCE (0OUH UL HECKONbKO) TPABUJIbHbIE BADHAHTHI 0TBETA H
3anuIIUTEe AapryMEHThl, 000CHOBBIBAIOIIIME BbIOOP OTBETA

N 3-n-2 .
OO6mmii el pajga a, = T Toraa yerBepThIii YieH psia a, paBeH:
n" +
1) X0
17
2) 0

3) 2



4) oo
OTtBeT:

O0ocHOBaHUE:

3aganue 20.
IIpounTaiiTe TEKCT, BHIGEPUTE BCE (00UH ULU HECKONLKO) TIPABHIIbHbIE BADHAHTHI OTBETA U
3aNUIIMTE APTYMEHTHI, 000CHOBLIBAIOLIME BHIGOP 0TBETA
00 n
(x-3)
VIHTepBaIOM CXOMMOCTH CTENEHHOTO psifa » =2
n=1 n5

ABJIACTCH:

1) [-2; 8)
2) (-2;8)
3) (-2; 8]
4) [-2; 8]

OTtBeT:

O0bocHoBaHUE:
Kpamxue memoouueckue yxkazanus
I[ITM coxepxaT TECTOBBIC 3aJaHUS C BHIOOPOM OJHOTO HIJIM HECKOJIBKHX IPaBHIIBHBIX
OTBETOB, BBOJI YHCJIA.
Llkana oyenxu

Ne Bbamner Onucanue
1 19-20 3a/aHKe BBIMOIHEHO MTOJHOCTHIO H IPABUILHO
2 16-18 3agaHue BHIMOIHEHO MONHOCTHIO U MPABUIIBHO, HO PEIICHHE COACPKUT HEKOTOPbIE HETOYHOCTH
U HECYIIECTBEHHBIE OIIHOKH
3 9-16 3ajaHue BBIOJHEHO HE TOJHOCTBIO, C CYIIECTBEHHBIMHU OIIMOKaMH, HO IMOAXOJ K PEUIEHHIO, U
Jiesl PEIICHUsI, METOJI TIPABUJIbHBI
4 1-9 3a/1aHue BBIIOIHEHO YaCTHYHO, UMEET OLIUOKH, OCYIIECTBIICHA MOTBITKA PELICHS Ha OCHOBE I
PaBHIIBHBIX METOIOB M UJICH PEIICHHs.
5 0 3aaHue He BHIOJIHEHO

5.3 IlpuMmepsl 3a1aHN 1)1 BBINOJIHEHUS] KOHTPOJIbHBIX padoT

Kountpoabsnas padora Nel «jeMeHTbI TUHEHHOH ajredpb»

1. Pemuth cucreMy TUHEHHBIX anreOpanyeckux ypaBHeHU Mmeronom Kpamepa, npu sTom
OnpeAenuTeNb A BBIYUCINUTD MO MPABUILY TPEYTOJIbHUKOB

X+2y+z2=4
3x-5y+3z=1
2X+7y—-2=8

2. Pemnth cucteMy JTMHEHHBIX anredpandeckux ypaBHeHUi MetoqoM Kpamepa, npu 3Tom
ompeseNuTeNnb A; BBIYUCIHUTH Pa3JIOKUB ITO0 IEPBOI CTPOKE

2X—y+4z=15
3X—-y+z2=38
-2X+y+z=0

3. Pemmthb cuctemMy JTMHEMHBIX aldredpanyeckux ypaBHeHH MeToioM Kpamepa, npu 3Tom
ompeenuTens A, BBIYUCIUTD PA3JIOKHB 10 BTOPOMY CTOJIOILY

4x-3y+2z=9
2X+5y—-3z=4
5x+6y—-2z=18



4. PemnTh cucteMy JIMHEHHBIX anreOpandeckux ypaBHeHuil metogom Kpamepa, nmpu sTom
oTpenieTnTeNb A, BBIYUCIUTD, TIOIYYHB HYIH B KAKOM-JINOO CTOJIOIE U Pa3IOKUB 110 HEMY.

2X—-y—-7=4
3Xx+4y-2z=11
3x—-2y+4z=11

5. PemuTh cucteMy TUHEHHBIX anreOpanvyeckux ypaBHEHUH MaTpUYHBIM METOJIOM
X+y—-z=1

8X+3y-6z=2

—-4Xx-y+3z=-3

6. PemuTh cucteMy TUHEHHBIX anreOpandeckux ypaBHEHHH MeTogoM ["aycca
X+y—2=6

2x+3y—-4z=21

X—y—-32=06

7. Hatitu o6miee pemenne HeogaopoaHoi CJIAY.

2X +4X, +6X, + X, — X, =4,

X, +2X, + 3%, + X, =2,
3X, +6X, +9x%; +3X, =6,
3X, +6X, +9%; +2X, —X; = 6.

KouTpoiibHasi pa6oTa Ne2 « AHAIMTHYECKAS] TeOMeTPHs HA MJI0CKOCTH

1. ausr Bepruuabl Tpeyroiabauka A(-7;-2), B( 3;-8), C(-4;6). Haiitu ypaBHeHHS BCEX CTOPOH B
oOuiem BHIE.

2. Jlanbl Bepiunbl Tpeyronbauka A(-3; -2), B(14;4), C(6;8). Haiitu ypaBHEeHUS BCEX BBICOT B
o6mewm Buze (AN, BN,,CN,).

3. Hanbr Bepumnbl Tpeyronbauka A(1;0), B(-1;4), C(9;5). Haiitn ypaBHEHHUs BceX MeIuaH B
o6mewm Bune (AM,, BM,,CM;).

4. Jlanbl Bepiuabl Tpeyronbuuka A(1;7), B(-3;-1), C( 11;-3). Haiitu tgA.

5. Mansl Bepummasl Tpeyronsauka A(1;-2), B(7;1), C( 3;7). Haiitu ypaBHeHust npsimbix AE n AE;

MPOXOSIINX O] YTTIOM 45°k AC.

6. [Jansl BepmmHbl TpeyroipHuka A(-2;-3), B(1;6), C( 6;1). Haiiti Touky B,, CHMMETPHYHYIO
touke B otHOCHUTENnbHO AC.

7. Nausl Bepiunbl Tpeyronbuuka A(-4;-2), B(-6;6), C( 6;2). Haiiti paccrostaue ot Touku C 10
npsimoii AB.

8. Hansl BepummHbl TpeyronpHuka A(4;-3), B(7;3), C(1,10). Haiitn ypaBHenue npsmoit CC,,
IpoxosIel napauiensHo AB.

9. Mausl BepmmHbl Tpeyroibauka A(4;-4), B(8;2), C(3;8). Haiitu ypaBHenue npsmoii CS, eciu

TOYKa S Takas, 4To B—S =2.
SA

10. Tans! Bepuunbl Tpeyronbauka A(-3;-3), B(5;-7), C(7;7). Haiitu ynny ctoponsr AB.
11. Taus! Bepumuabl Tpeyroiabauka A(-3;2), B(2;-4), C(7;7). Haiitu momans Tpeyronsauka ABC.
2 2

12. Jlano ypaBHEHHE KPHUBOI BTOpOro nopsaaka — +~— =1, Haiitu Benuuuny nomyocei.

49 25



2
X
13. IaHO ypaBHEHHE KPUBOU BTOPOTO MOPSIKA T - y2 =1. HaiiT KOOpMHATHI BEPIINH.

2 2

14. laHo ypaBHEHHE KPUBOU BTOPOTO MOPSIKA % + E =1. Haiit KCLIEHTPUCHTET.
x2 2
15. laHOo ypaBHEHHE KPUBOU BTOPOTO MOPSIKA 4—9 - % =1. Haiitu ypaBHEHHS aCHMIITOT.

KountpoabHnas padora Ne3 «BBeieHne B aHAIU3»

Hajitu npeaesbl GpyHKuuii

1 |Imw

o XE 43241’

2 i
x3 X°—2Xx-3

1-cos4x

3. h _
Ilm X -sin X

. (x+1Y)
4-hn1(x_3j-

HccaenoBarh (GYyHKIHM HAa HENPEPbIBHOCTbH, HAMIHTE TOYKH pPa3pbiBa, YKaKUTe
XapakTep pa3phbiBa.

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

1
2.y=92*proukax x =0, x = 2.

Konrtpoabnas padora Ned «/Indpdepenuuaibubie ypaBHEHUSD

1. Haiinute uacTtHOoe pemeHue auddepeHInanbHOr0 YpaBHEHUS C  pa3eNsIoIUMUCS
nepemenHbMH ydy — xdx =0, y(3) =5.

2. Haiinute oOmee pemenue auddepeHInalIbHOr0 YpaBHEHUS C  Pa3/eNsiolUMUCS
nepeMeHHbIMH 3XdX — 2xdy = dx + dy.

3. Ipounterpupyiite ogHOpoaHoe AuddepeHImansHoe ypapHenue 3xyy =y —4x°.

4. TIpounTerpupyiite MuHeitnoe U depeHnnaTbHOe ypaBHeHHe Y + 2V = 4X .

5. Onpenenute Tun auddepeHmansHoro ypapaerns Yy = 2x°y° —2xy .

6. Haitnure obmee penenne nuddepeHuatbHoro ypaBHeHHs: Y = X +SinX.

7. Haitnure pemenue auddepeHnnanbHoro ypaaenus Y y° =1, yI0BITBOPSIOMIETO

3aJJaHHBIM HavyaJbHBIM ycsioBusM Y =1,y =1 npu Xx=0,5.
8. Haiiaure ob1ee pemenue TMHEHHOT0 0THOPOIHOTO AU hepeHInalbHOrO ypaBHEHUS

y —16y =0.
9. Haiinure oOuiee perieHre JMHEHHOTO HEOAHOPOIHOTO U dhepeHIINaIbHOTO YpaBHEHH S
y —y=e.

10. Haitmure yactaoe pemienne audhepeHMaibHOr0 YPaBHEHUSI, YAOBICTBOPSIONIETO
3a1aHHBIM HAYaIBHEIM yernoBusaM Y — Y = 2(1—x); y(0) = y (0) =1.



Kountpoabsnas padora Ne5 «Psabi»

2 (n+2)? y

1. I/ICCJ'IC,I[OBaTB Ha CXOIUMOCTD psAaa 22— , IPUMCHUB HeO6XOI[I/IMBII/I IIPHU3HAK
—=3n"+n-1

CXO0OUMOCTH pdaaa.

= /n-=1

2. UccnenoBaTh Ha CXOUMOCTbD PSIJT Zn— , MpUMEHMB npu3Hak [[amambepa.
~5"(n+1)!
N+ 3,2 .

3. UccnenoBaTh Ha CXOUMOCTH PSIJT Z(—l) , IPUMEHMB paJAuKaIbHBIN npu3Hak Komu.
= N+
n=1

=, cos®(3/n%) 5

4, HCCJ’IC,I[OBaTB Ha CXOIUMOCTD psAaa 23—2 , IPUMCHUB IICPBLIU ITPU3HAK CPAaBHCHUSI.
n=1 \/ﬁ(n + 2)
= n

5. HCCHCHOBaTB Ha CXOIUMOCTD psAa Z—S , IPUMCHUB BTOpOﬁ IIPU3HAK CPpaBHCHUAA.
n=1 4/ (7n — 5)

- 1
6. MccnenoBaTh Ha CXOUMOCTD PSIJT Z

~(Bn-DIn(3n-1)’

IMPUMCHUB UHTCT paJ'IBHbIﬁ IIPHU3HAK

Kommn.

00 (_1)n
7. Hccnenosath Ha YCIOBHYIO CXOOAUMOCTDb 3Ha1<0qepeﬂy}0m1/n71c;1 paa Z n 4 » 11O IPU3HAKY
n=1

JleliOHuIIA.
. s} (X _ 7)I’1
8. HaiiTu nHTEpBai CXOAMMOCTH CTETICHHOTO psiJia, IPUMEHUB Mpu3HaK JamamoOepa Zﬁ .
— NN+
n=1

Kpamxue Memoouyeckue YKasaHus
KonrtposibHast paboTa TO3BOJISET OIPENCIUTh YPOBCHb YCBOCHHUSI Marepuana. [lepen
BBINOJIHEHUEM KOHTPOJIBHOM Pa0OThI HEOOXOIMMO 03HAKOMHTBCS C TEOPETHUCCKUM MaTEPUAIIOM,
MNpEaACTaBJICHHBIM Ha JICKIIUU, npopa60TaTI) MCTOABI pCHICHUA 3a/1a4, pACCMOTPCHHBIX B TUIIOBBIX
npuMepax. 3a pa3bsICHEHHEM TPYIHO YCBaUBAEMbIX BOIIPOCOB Kypca HEOOXOIMMO 00paTUTHCS K

nmpenoaaBaTeiIto.
Llkana oyenxu
Ne bansl OnucaHue
1 20-25 3amaHne BBITIOJIHEHO MOJHOCTHIO U MPABMIIHHO
2 15-19 3aaHre BBIIOJHEHO MOJHOCTHIO, HO PEIICHHE COJIEPKUT HECYIIECTBEHHBIE OINOKH
3 10-14 3agaHue BHIIIOJIHEHO HE TIOJIHOCTBIO WITH COAEPKUT CYIIECTBEHHBIE OLIMOKN
4 6-9 3agaHue BHIMOJIHEHO YaCTUYHO M COIEPIKUT CYIECTBEHHbBIE ONINOKH
5 0-5 3agaHue He BHIITOTHEHO

5.4 BapuaHTbl HHAMBUAYAJbHbBIX JOMAIIHUX 3aJaHU I

HNuauBuayaasHoe gomaiinee 3aganue Nel «JneMeHTHI JMHEITHOH aaredpbn»

1. Beruncnuts OIIPCACIINTCIIb
—2 4 -6 8
5 3 1 3
4 -5 -1 -5
-3 2 8 -2




1 -1 2 1 4
2. Beraucnurs (A'B),GCJ’II/IA: 3 4 -5|B=|2 -3/
5 -2 1 1 -2

1 2 3
3. Borunciuts (3BA+CB), eciu A={0 1 3 |B z(_l 0 ZJ'C _ [l 2],
1 2

0 2 -1 01
-1
3 5 0
4. Beuncnute 06paTHyIo MaTpumy A~ [0 OTHONIEHHUIO K MaTpule A=|0 1 -2
4 -2 1

NuauBuayanbHoe aoMainHee 3agaHue Ne2 «AHAJIMTHYECKAsi TreoMeTpusi Ha
TLIOCKOCTHY
1. {ausr Tpu Touku A(4,2,5), B(0,7,1), C(0,2,7). CoctaButh ypaBHeHue miockoct ABC.
2. Tanbr ae Touku A(4,4,10), B(7,10,2). CocTaBbTe KAHOHMYECKOE YpaBHEHHE MpsiMoit AB.
3. Jlausl koopauHathl BepinuH mupamuasl A(4,6,5), B(6,9,4), C(2,10,10), D(7,5,9). Haiitu
oowsem upamuasl ABCD.
4. Jlanbsl KOOPAUHATHI BepIMH mupamMuabl A1A2AzAs. A1 (7; 7; 3), A2(6; 5; 8), Az (3; 5;
8), A4(8; 4; 1). Haiitu momnaas rpanu A1A2As.
5. Jlanbl kKoopAMHATHI BepIinnH nmupaMuabl A1A2AzA4. A1 (3; 2;-2), A2(1; 3; 1), Az (6; 2; 0), A4 (0;
2; 2). Haiitu paccrostnie ot BepiiiHbl A1 710 pedpa A2As.
6. lansl koopauHathl BepinnH mupamuasl ABCD. A(3,5,4), B(8,7,4), C(5,10,4), D(7,10,3).
CocraBpTe ypaBHEHHE IJIOCKOCTHU, IPOXOAAIINX yepe3 BepuinHy A napasuiensHo rpanu BCD.
7. lansl koopauHathl BepiuH mupamuasl ABCD. A(1,8,2), B(5,2,6), C(5,7,4), D(4,10,9).
Boruncnute yron mexay peopom AB u rpansio ACD.

NupuBuayanbHoe gomanrHee 3aganue Ne3 «/IuddepennuaibHoe ncyuciaeHue»
o [y 4
1 Haiitu npoussoanyto ¢pyukmun Y = VX' +2X+3.

5 2
2. Haiitn ipenen GpyHKumH |jm ;m
X—0 + -

sinx

3. HaiiTn mpon3BoAHYIO CTETICHHO-TIOKA3aTeIbHON QyHKIMH Y = COS X

x=Int

4. HaiiTu npou3BoHYIO (DYHKIIMH, 33JaHHON apaMeTPHUECKU { 5 -
y=t

5. HaiiTi ipon3BoHy 0 QYHKIMH, 3a1aHHOM HesBHO X~ + y° —4x -9y +5=0.

HUuanBuayannHoe nomamnee 3axanne Ned « MHTErpajibHoe HCINCTEHAE»
1. Haiit Heonpe e IeHHbIi HHTErpal J.(6X2 +8x+3)dx.

2. HaiiTi HeompeieJIeHHbII HHTETpa IZ— dx.
9x“ +16

In? x

X

dx..

3. Haiitu HeonpeaeneHHbIH I/IHTel"paJ'II

4. HaiiTu HeonpeneneHHbI HHTETpall .[ Xsin 2xdx. .
(x+2)dx

5. HaiitTu HeonpeieeHHbI HHTErpai OT palluOHATIBHOU Jpoou I NIV



dx
6. HaiiTu HeonpeaeneHHbIM HHTETpal OT UPPALMOHAIBHON (DYHKIIUU jﬁ
S5—2X+X

7. HaliTu HeonpeaeIeHHbI HHTETPal OT TPUTOHOMETPUYECKON (PYHKIIUU ICOS 4xcos 7 xdx.
1

8. HaifTu onpeaeneHHbIi HHTErpail J.ﬁ
o (X°+1)
2
. 2
9. Beraucnuth miomanb GUrypsl, orpaHudeHHON TuHUSIME Y = X, Y = ?, y =2X,

NuauBuayanbHoe noMainiHee 3aganue NedS «Psaabpy

=z n+1
1. UccnenoBarh Ha CXOQUMOCTH Z 3 1.
- oN—
n=1

2. UccrnenoBath CX0IMMOCTh 3HAKOUEPETIYIOIIETOCS Psiaa
© (_1) n-1
“~ on-1

n

00
3. Haiitu HHTCPBAJI CXOAUMOCTH CTCIICHHOI'O psAla Z
n=1

ne

Kpamxue memoouueckue yxazanus

ITpu Bemosnnenun W13 HEoOXOOMMO MCIIOIB30BaTh TEOPETUUYECKUN MaTepHal, JenaTh
CCBIJIKM Ha COOTBETCTBYIOIIME TEOPEMBI, CBOICTBA, (popmyJbl u Ap. Pemenne N/13 BoinonHseTcs
HOJIPOOHO U COAEPKUT HEOOXOIUMBIE MOSCHUTEIbHbBIE CCHIIKH.

HlIxana OUYEHKU
Ne Bbamner Omnucanue
3a/1aHus BBITIOJIHEHBI TOJHOCTHIO M MTPAaBUIILHO, paboTa oopMIICHA COTIIACHO TPEOOBaHUSIM, pe

1 20-25
HICHHE COJIPIKUT HEKOTOPbIE HETOYHOCTH.
2 15-19 3a/1aHus BBINOIHEHBI OJHOCTHIO, C HECYIIECTBEHHBIMU OLIMOKAMH, HO TIOJXO/ K PEIICHHIO, U/
s pelIeHNs], METO PABIIIBHBI, paboTa 0opMIIEHa COTIIACHO TPEOOBAHHUSIM.
3 10-14 3amaHusl BBINOJIHEHBI MOJHOCTBIO, C CYIIECTBEHHBIMU OIIMOKaMH, HO IOJXOJ] K PEICHUI0, HIes

pelIeHys, MeTO| TPaBIIIbHBI, paboTa oopMIIeHa He IO TPeOOBAHHSIM.
4 6-9 3agaHue BHIMOJIHEHO YaCTUYHO M COIEPIKUT CYIIECTBEHHbIE OIIMOKH
5 0-5 3amaHre He BHITIOIHEHO HJIH BHIITOJHEHO HETPABMIIBHO.
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CocraBurenb(n):

I'pecvro A.A.

YTBepxkaeHa Ha 3acenaHuu Kadeapsl mMaTeMaTUKH M MojaenupoBaHus ot 14.05.2026

npoTokos Ne 8

COI'TACOBAHO:
3aBe uii kadenpoi (pazpaboTuynka JAOKYMEHT OANINCAH
AyIom q) P (p P ) SJIEKTPOHHOHU NOAIIUCBIO
Tamumizsuosa K. H. Ceprudukar 1599657997
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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

LlensiMu ocBoeHHsI y4eOHOU TUCHUILIMHBI «BhIcIas MaTeMaTHKay SIBISIFOTCSL:

- O3HAKOMJICHHE C OCHOBHBIMHU ITOHATHUSIMH BBICIICH MaTCMAaTUKU,

- OCBOCHHE METOJIOB H CIIOCOOO0B PEIICHUS] MATEMaTHYECKUX 3a/1a4;

- Pa3BHUTHE JIOTUYECKOTO M AITOPUTMHYECKOTO MBIILICHUS;

- OBJIaJICHHE OCHOBHBIMH METOJIAMH UCCIICIOBAHMSL;

- BLIpa6OTKa YMCHUA CaMOCTOATCIIbHO paClIUPATh MATCMATHYCCKUC 3HAHUA U ITPOBOANUTDH
MaTeMaTUYeCKHUH aHAIN3 MPUKIAIHBIX 33/1a4.

3allaanI/I JAUCHUITIINHBI «BrpIcmias MmaTemMaTHUKa SBIISIOTCS

- 00y4eHHEe CTY/ICHTOB METO/IaM BBICIICH MaTeMaTHKH, HEOOXOAUMBIX UM IIPU U3YYCHUU
OCTaJIbHBIX KYPCOB;

- NPUBHUTHUE CTYJICHTAM HABBIKOB HCCIEIOBAHUS C HCIOJIb30BAHUEM METOJOB BBICIICH
MaTeMaTUKH;

- 00y4YeHHE CTY/ICHTOB METOaM JIOTUYECKH CTPOrOro MOCTPOCHHUS I0Ka3aTEIbCTB;

- (hopMHUpOBaHNE HABBIKOB U YMEHMH, HEOOXOIMMBIX MPH MPAKTUYECKOM MPHUMEHEHUH
MaTeMaTUYeCKHX UCH U METOJIOB JJIsl aHAIN3a U MOJICITMPOBAHUS CIIOKHBIX CUCTEM, IPOIIECCOB,
SIBIICHUH, JIJIS TIOMCKA ONITUMAJILHBIX PEIICHHI U BEIOOPA HAWITYYIITUX CIIOCOOOB peaTH3aIlHH.

[TnaHupyemMbIMU pe3yabTaTaMu O0yYCHUs 110 TUCHUILIHHE (MOIYJIIO), SIBISIFOTCS 3HAHUS,
yMEHMsI, HaBbIKU. [lepeueHb MIaHupyeMbIX pe3yibTaToB OOy4EHHUs 0 AUCLHUIUIMHE (MOAYIIIO),
COOTHECCHHBIX C IUIAHHUPYEMBIMH pe3yJIbTaTaMHi OCBOCHHS 0O0pa30BaTENbHON MPOrPaMMBL,
npezcTaBieH B Tabnuue 1.

Tabmuna 1 — Komnerenuu, popmupyemblie B pe3yinbTaTe U3Yy4eHUS TUCITUTUIMHBI (MOIYJIS)

Pe3ynbTaThl 00y4eHUs MO TUCIIUIUTHHE

Koxu Kon u
HazBanue (dhopMmyIrpoBKa
OTIOI BO, | Popmymmposka | yymcaropa | KOA
COKpAIICHHOC KOMIICTCHIIMH JOCTHIKCHUSA pe3yiib q)OpMyﬂHpOBKa pe3yibTara
KOMITIETEHIIUH
TaTta
21.05.04
«I"opHoe
JIEJI0»
(1Y)

B mporecce ocBoeHUS TUCIUIUIMHBI PEMIAIOTCS 3aJadll BOCIHTAHUAS TapMOHUYIHO
pa3BUTOM, MATPUOTUYHON U COIMAILHO OTBETCTBEHHOW JTUYHOCTH HA OCHOBE TPAIHIIMOHHBIX
POCCHICKHX JTyXOBHO-HPABCTBEHHBIX U KYJIbTYPHO-UCTOPUICCKUX IICHHOCTEH, TPEICTABIICHHBIC
B Tabmume 1.2.

Tabmuna 1.2 — [{eneBbie OpueHTHPHI BOCTTUTAHUS

BocnurareabHble 321241 ®opmupoBaHue HEHHOCTeH IesieBble OpHEHTHPDI

(I)OpMI/IPOBaHI/le rpamancxoifl MO3UIUU U TTATPUOTU3MA

BHEMaTenpHOCTD K JeTalsIM
CozunaTenbHblil TPy I'ubKoCTh MBITIICHAS
CaMOCTOSITEIbHOCTh

BocrmTanue yBaxkeHUs K UICTOPHU H
kyneType Poccun

®opMHpoBaHHe TyXOBHO-HPABCTBEHHBIX LIEHHOCTEH

BaumartensHOCTH K JeTansm
CosunaTenbHbIi TPy I'uOKOCTh MBITTUICHUS
CaMOCTOSITETbHOCTD

DopMUPOBAHUE OTBETCTBEHHOTO
OTHOLICHUS K TPYLy




@opMUpOBaHHE HAYYHOT0 MHPOBO33PEeHHS H KYJIbTYPbl MbIIIJICHHS

Tpynonrobue
Pa3BuTHe MO3HABATENLHOTO HHTEPECA U

CTPEMJICHUS K 3HAHUAM

CO3PIZ[aTeJ'II:HLII7[ PYQ BHuMaTEIbHOCTD K J€TalsIM
I'HOKOCTEL MBIIIICHUS

(I)OpMI/II)OBaHI/Ie KOMMYHHUKATUBHBIX HABBIKOB U KYJIbTYPbI OﬁllleHI/Iﬂ

. Co3ugarenbHbIi TPy
BBICTYIIJICHUS U NIPE3EHTAI[M CBOUX HIEH

CaMOCTOSTENbHOCTD

BHUMaTeTbHOCT K IETAIISIM
CDOpMI/IpOBaHI/Ie HaBbIKOB Hy6J’II/I‘IHOFO CucteMHOE MEIIICHHE
['HOKOCTE MBIIIICHUS

2 Mecto aucuuniuHbl (MoayJsi) B ctpykrype OIIOIT

JuciuminHa «Beicmias MareMaTHKay OTHOCHUTCS K OCHOBHOHM wacth «bioka 1
Juctumimnel (Monynu)» ydeOHoro miuaHa HampasieHus 21.05.04 ['opHoe neno, u umeer
JOTUYECKYI0 M COJEp)KaTeNbHO-METOAMYECKYI0 B3aMMOCBSI3b C JUCHUIUIMHAMH OCHOBHOM
oOpa3oBaTenbHON mporpaMMsbl. JlucuuruimHa 6a3upyeTcs Ha KOMIIETEHIUAX, CPOPMHUPOBAHHBIX
Ha TpeIplAylieM YypoBHE oOpa3oBanus. Jlns wu3ydeHHs BbICHICH MaTreMaTUKu TpeOyercs
Ka4eCTBEHHOE 3HAaHUE IIKOJIBHOTO Kypca ainreOpbl, TEOMETPHH, TPUTOHOMETPHH, Hadall aHAJIN3a,

UH(pOpPMATUKH.

3. O0beM AUCHUNJIMHBI (MOAYJIs1)

OO0veM aucHUIUIMHBL (MOIYJsl) B 3a4eTHBIX EAMHULAX C YKa3aHUEM KOJMYeCTBa
aKaJeMUYECKUX YacoB, BBIJCICHHBIX Ha KOHTAKTHYIO paboTy ¢ oOydarommumucs (10 BHIAM

y4eOHBIX 3aHATHI) U HAa CAMOCTOSITENbHYIO paboTy, IPUBE/IEH B Ta0uLE 2.

Tabnuia 2 — O0miast TPy 10eMKOCTh JUCITUTIITUHBI

Tpyno- O0BbeM KOHTAaKTHOM paboThI (4ac)
€MKOCTb
Cemectp
Haspanne Ddopma Yacts (0DO) Breayii- Ddopma
OI1OIT o0yue- VI WIH Kype AynuropHas o g:ﬂ CPC aTTec-
BO HUsA (3P0, G.E) Beero P Taluu
0300 o
) nex. | mpak. | Iad. IMA | KCP
21.05.04
T'oproe 300 CLB 1 5 17 8 8 0 1 0 163 €]
JIETI0
21.05.04
T'ophoe 300 CLB 2 4 17 8 8 0 1 0 127 €]
JIETTO

4 CTpyKTypa U co/iepKaHue M CUMILIUHBI (MO1YJIs1)

4.1 CTpykTypa aucuunjinHbl (MoxyJs) nist 300

TemaTuyeckuil miiaH, OTpakaroOUIM COAEpX)aHUE TUCUUIUIMHBI (IEpEeueHb pa3/iesioB U
TEM), CTPYKTYPUPOBAHHOE 110 BUJaM YIEOHBIX 3aHATHH C YKa3aHUEM UX 00BEMOB B COOTBETCTBUU

C Y4eOHBIM IJIaHOM, TIpUBEICH B Tabnuie 3.1

Tabnuma 3.1 — Paznensl TUCHUIUIMHBL (MOAYJIs), BUABI yUeOHOM AeATeIbHOCTU U (OPMBI

TeKymero Koutpods ains 300

| Ne I Haspanue TeMbl | I Kon-Bo yacoB, 0TBeIeHHOE Ha I Dopma




Kog pe- TEKYIIEro KOHTPOJIS
3yJIbTaTa Jlex [Ipakr JIa6 CPC
00y4eHust
1 cemecTp
Pl KOHTpOJIbHasi paboTta
1 | DneMeHTHI TUHEWHOIT anreOpbl ¢ 3 3 0 37 Nel, U3 Nel,
P2, P13
cobeceoBaHue.
KOHTpOJIbHasi paboTta
2 AHanuTH4ecKas reoMeTpus Ha PA1, 2 2 0 42 Ne2, T3 Ne2,
IJIOCKOCTH P12, P13
cobeceoBaHmue.
DneMeHThbl BEKTOPHOM
3 | anreOpbl n aHATUTHYIECKOM Pl 1 1 0 41 cobecenoBaHme
TEOMETPHH B IIPOCTPAHCTBE
KOHTpOJIbHasi paboTta
4 | BBeneHue B aHATH3 PI1, P2 2 2 0 43 No3, cobeceoBanHme
2 cemecTp
5 Hubdepenunansaoe PJIL, PJ3 3 3 0 34 NJI3 Ne3,
HCYHCIICHHE ? cobeceoBaHne
6 | UnTerpanbpHOE HCYUCIICHHE. P11, Pa3 3 3 0 34 VI3 Nod,
cobecenoBaHNe
HuddepennmansHbie KOHTpOJIbHas paboTa
! YpaBHEHHUSL. P ! ! 0 26 Ned, cobecenoBanue.
N3 Ne5, koHTposIbHAS
8 | Psansr PI1 1 1 0 33 pabota Ne5,
cobeceoBaHue.
HToro no Tabauue 16 16 0 290

4.2 Conep:xaHue pa3aejioB U TeM JUCHUILIUHBI (Moay.s) niast 3P0

1 cemecTp

Tema 1 Dnemenmuol 1unetiHol aneeopoi.

Conepxxanne TeMbl: MaTpulbl W onpenenurend. PemeHue CUCTEMbl JUHEHHBIX
anreOpandyecknx ypaBHeHHH MeTtomoMm Kpamepa, meromom l'aycca M MaTpUUHBIM METOZIOM.
['eomeTpuyeckas UHTEpIIpeTalusl CUCTEMbI JIMHEMHBIX YPABHEHHI M JIMHEWHBIX HEPABEHCTB C
JIBYMsI HEU3BECTHBIMHU.

@®opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: CTaHJapTHasl.

Bunel caMmocToATENbHON MOATOTOBKH CTYACHTOB I10 TEME: IOArOTOBKA K MPAKTUYECKOMY
3aHSTHIO, TIOJrOTOBKA K COOECEeI0BaHNUIO, MOATOTOBKA K KOHTPOJbHOM padoTe Nel, BeINOIHEHHE
W13, nzyuenue marepuana B CO0 (Moodle), moaroroBka kK U”TOrOBOMY TECTY.

Tema 2 Ananumuueckas ceomempus Ha NAOCKOCHIU.

Conepsxanne TeMbl: B3anMHO 0JTHO3HaYHOE COOTBETCTBUE MEXKY TOUKAMHU TUIOCKOCTH U
napamu JIEHCTBUTENIbHBIX YUCEIT, PACCTOSHUE MEXKY ABYMS TOUKAMHU; JEJICHUE OTPE3KA B TaHHOM
OTHOIIICHUHU; YTJIOBOW KOA(P(HUIIMEHT MPSAMOHN; Yrodl MEXIy IBYMs NpPSIMBIMH. YpaBHEHUE
MPOCTEHIINX TeOMETPUYECKHX MECT TOUeK. YpaBHEHHE MPSIMON C YIIOBBIM KO3(DPHUIHEHTOM;
ypaBHEHHUE MPSMOH, MPOXOSIICH Yepe3 NaHHYI0 TOUKY B 3aJJaHHOM HANpaBlIEHUU, YPAaBHECHUE
npsIMOM, TPOXOASIIEH uepe3 JBE MaHHBbIE TOYKH; ypaBHEHHE MPSMOM B OTpe3kax; ooiee
ypaBHEHHE TPSMOM; TOYKA TMEPECEUCHHS IBYX TMPSAMBIX; PACCTOSHHE OT TOYKU IO TPSIMOM.
OKpy>KHOCTB; Mapaboia; AIIUIIC; TUIepooa.

dopMbl ¥ METOABI TPOBEICHUS 3aHATUH TO TeMe, NMPUMEHsSEeMble 00pa30BaTEIbHbBIE
TEXHOJIOTHH: CTaHAApTHAs.

Buapl caMoCTOSTENHHOM MOTOTOBKH CTYICHTOB 1O TEME: MOATOTOBKA K MIPAKTUYECKOMY
3aHATHIO, TIOJTOTOBKA K cOOeCeI0BaHNI0, TOATOTOBKA K KOHTPOJIbHOU paboTe Ne2, BrIMOTHEHNE
W13, nzyuenue marepuana B CO0 (Moodle), moaroroBka kK H”TOrOBOMY TECTY.

Tema 3 Dnemenmoi 6€Km0pH0ﬁ aﬂ2€6pbl U AHATUMUYECKOLL ceomempuu 6 npocmpancmee.



Copepxannie Tembl: OCHOBHBIC TOHSTHS M OINPEACICHUS; CKAIAPHOE MPOU3BEICHUE
BEKTOPOB; BEKTOPHOE IPOW3BEJCHHE BEKTOPOB, CMEIIAHHOE MPOU3BEACHUE BEKTOPOB.
Paccrostarie Mexnay IByMsS TOYKamu; OOIee YpaBHEHHE IUIOCKOCTH;, ypaBHEHHUE MPSMOH B
IPOCTPAHCTBE.

@opMBI ¥ METOJBI TPOBEIACHHS 3aHITHA 1O TeMe, MPUMEHSEMbIe 00pa3oBaTeIbHBIC
TEXHOJIOTUH: CTaH/IapTHAasI.

Bunbsl caMocTOsATENBHON TTOJTOTOBKY CTYJACHTOB MO T€ME: MOJITOTOBKA K MPAKTHYECKUM
3aHATHUSAM, ITOATOTOBKA K codeceoBanuto, n3yuenue marepuaia B CO0 (Moodle), moaroroska
UTOTOBOMY TECTY.

Tema 4 Bseoenue 6 ananus.

Copepxanne Tembl: OnpezeneHue npenaena; npeaen GyHKUUU; OpupaiieHue QyHKINU.
HemnpepbIBHOCTS U TOYKHU pa3pbiBa (yHKITHH.

@opMbl U METOJbI NPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTHH: CTaHJapTHAsl, METOJI KOOTIEPATUBHOTO O0yUCHUSI.

Bunel caMocTosiTeNnbHON MOJATOTOBKU CTYACHTOB MO T€ME: MOJArOTOBKA K MPAKTHUYECKUM
3aHSATHUSAM, TIOJIFTOTOBKA K COOECE0OBaHUIO, TOJTOTOBKA K KOHTPOJIbHOU padoTe Ne3, m3yueHue
matepuana B CO0 (Moodle), moarotroBka Kk H”TOrOBOMY TECTY.

2 cemecTp

Tema 5 ugppepenyuanvroe ucuucienue.

Copepxanne Tembl: [loHsaTMe nNpou3BOAHOM U €€  OCHOBHBIE  CBOIMCTBA;
muddepeHmpoBanne HEIBHON (yHKIMHM; auddepeHnran 1 ero NPUIOKEHUs. Y paBHEHHS
KacaTeJbHOM M HOpPMajJM K KpHBOH; mpaBuio JlomuTains; Bo3pacTaHue W yObIBaHME (YHKLUH;
OTBICKaHHWE MaKCHUMyMa U MUHUMYyMa (DYHKIIMH; MPOU3BOAHBIC BBICIIUX MOPSAKOB; OTHICKAaHUE
MaKCMMyMa U MUHUMYyMa ()yHKIIMH C IIOMOLIbI0 BTOPOH POU3BOAHOI; UCCIIEI0BAaHUE YPABHEHUS
KpUBOI1 U ocTpoeHue ero rpaguka. YacTHble IPOU3BOAHBIC; YaCTHBIA AU PepeHInan u NOIHbIN
nuddepeHman; HeoOXOAUMOE YCIOBHE IKCTpEMyMa.

@opMbI U METOABI MPOBEACHUS 3aHATUN MO TeMe, MPUMEHseMble 00pa3oBaTEIbHBIC
TEXHOJIOTUH: CTaH/apTHAsi, METOJ] KOOIIEpAaTUBHOTO 00y4EHUS.

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

Tema 6 Unmeepanvroe ucuucnenue.

Copepxannie Tembl: [loHsATHE HeonmpeaenEéHHOr0 UHTETpaja U €ro OCHOBHBIE CBOICTBA;
WHTETPUPOBAHUE MMOJCTAHOBKOMN; HHTETPUPOBAHKE 110 YACTSIM; HHTETPUPOBAHUE PAIMOHAILHBIX
npobeii. [loHsTHe ompenenéHHOro HWHTErpaja; reOMETPUYECKHe MPHIOKEHUS OMpeneTEHHBIX
HWHTETPAJIOB; TPHOIMKEHHOES HMHTETPUPOBAHNE TI0O METOJTY TPATICIIHIA.

@opMBl U METOJBI TPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: CTaHIapPTHAs.

Bunel caMocTosTenbHON MOJATOTOBKY CTYACHTOB MO T€MeE: MOJATOTOBKA K MPAKTHUYECKUM
3aHATUAM, TOATOTOBKA K coOecefoBaHuio, BeimonHeHue WMJI3, uszydyenue marepuana B COO
(Moodle), moaroToBKa K HITOrOBOMY TECTY.

Tema 7 [ugpgpepernyuanvhvie ypasHerus.

Copepxannie TeMbl: OCHOBHbBIE TOHITHS U OIIpe/ieIeHHs; pereHne auddepeHuanbHOro
YPaBHEHHUA. YPAaBHEHUS C OTAEIEHHBIMU M OTAEIMMBIMU IEPEMEHHBIMU; PELIEHUE METOJI0OM
bepnymu. OpHoponHble nuHeHHble U depeHIranbHble YpPaBHEHHS C  TOCTOSHHBIMHU
Ko unreHTamu; XapaKTepUCTHUECKOE YPaBHEHUE; pelieHne HEOJTHOPOIHOTO
muddepeHIMaTbHOT0 ypaBHEHUS! BTOPOTO MOPSAIKA C MOCTOSHHBIMU KO3 PHUIIMEHTaAMU; YaCTHOE
U o0111Iee pelieHue.



@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MPUMEHsEeMble 00pa3oBaTeIbHBIE
TEXHOJIOTUH: CTAHAPTHAS, METOJI KOOTIEPATUBHOIO O0YUCHUSI.

Buapl camocTosSTENPHON MOJATOTOBKH CTYJIEHTOB IO TEME: MOArOTOBKA K MPAKTHYECKUM
3aHSTHSAM, TTOATMOTOBKAa K COOECEOBAHUIO, MOATOTOBKA K KOHTPOJbHOH pabote Ned, msydenue
matepuana B CO0 (Moodle), moaroroBka Kk H”TOrOBOMY TECTY.

Tema 8 Psowi.

Conepxxanue tembl: OOLIME MOHATHS U ONPENEIEHUS YHUCIOBOIO PsAAd; CXOAUMOCTb
YHUCIOBBIX PAJOB; HEOOXOAMMBIA MPHU3HAK CXOAMMOCTH; JAOCTATOYHBIC NMPU3HAKU CXOAUMOCTH
YHCJIOBBIX PAZOB C IOJIOKUTENIBHBIMU wieHamMH (mpus3Hak JlamamOepa, NMpHU3HAK CpaBHEHMS);
npu3Hak JleliOHUIIa CXOIMMOCTH YHMCIOBBIX PSIOB C 4epeayromuMucs 3Hakamu. OCHOBHBIE
HOHATHUS U OIPEIENICHHsI CTEIIEHHBIX PAJOB; paJilyC U UHTEPBAJI CXOAUMOCTHU CTENIEHHBIX PAIOB;
pasioxeHue (pyHKIM B CTETIEHHBIE PSIbI.

@opMbl U METOABI IMPOBEAEHUS 3aHATUI IO TeMe, NpPUMEHsieMble 00pa3oBaTeIbHbIE
TEXHOJIOTUH: CTaHJaPTHAs, METO]] KOOTIEPATUBHOTO 00Yy4EHUSI.

Bunsl camocTosTenbHON MOATOTOBKU CTYIEHTOB IO TeME: HOJArOTOBKA K MPAKTUYECKUM
3aHSTHSIM, ITOJTOTOBKA K COOECEIOBAHUIO, TIOJrOTOBKA K KOHTPOJIBHOH pabore Ne5, BITOTHEHHE
N3, nzyuyenune matepuana B8 CO0 (Moodle), moaroropka kK M TOrOBOMY TECTY.

5 Meroauyeckne YyKa3aHUsl A OOYYAKOIIMXCH MO0 M3YYEHHI0 M Ppeau3aluu
AMCUUIIMHBI (MOIYJIs1)

5.1 Meroanyeckue peKOMEHIANMHM O0YYAalOIIMMCH 10 H3YYeHHI0 IMCHUIUIMHBI W 1O
o0ecrne4YeHNI0 CAMOCTOAITEILHOM PadoThl

[Ipu peanuzanuu AMCUUIUIMHBL (MOIYJIsl) MPUMEHSIETCS 3JEKTPOHHBIM Y4eOHBIH Kypc,
pa3MeIEHHbIN B cUcTeMe AIeKTpoHHOTo o0ydenus (Moodle).

CamocrosarenbHass paboTa CTYAEHTOB sBISETCS HaubOosiee MPOAYKTUBHOU (Qopmoit
o0pa3oBaTeNbHON M MO3HABATEIBLHOM NEATEIBHOCTH CTYAEHTa B mepuoia oOydenus. Tekymias
caMocCTosiTeNIbHAasE paboTa HampaBieHa Ha YriayOleHue M 3aKpeIuleHHe 3HAHUM CTYJIEHTOB,
pa3BUTHE IPAaKTHUECKUX yMEeHHUH. Tekyias camocTosTenpHas paboTa BKIIOYAET B ce0si: paboTy ¢
JEKIIMOHHBIM ~ MaTepHuajoM, ONEPEeXKAIOUIYI0 CaMOCTOATENbHYI paboTy, MOIArOTOBKY K
IIPOMEKYTOUYHOM aTTECTAL[UH.

JUist mpoBeieHUs 3aHATUH JIEKIIMOHHOTO TUITA UCIOJIBb3YIOTCS YUeOHO-HArJIsJHbIE TOCcOOus
B (opMe Mpe3eHTAIMOHHBIX MaTepUaJIoB, OO0ECIEUUBAIONINE TEeMaTHMYECKHUE WILUIFOCTPALUH,
COOTBETCTBYIOIIME TEMaM JIEKIIUH, IIPEICTABICHHBIM B ITyHKTE 5 HacToswmen PIIJI.

[Ipn mnpoBeaeHMM TPAKTUYECKUX 3AHATHSAX MPUMEHSETCS METOJ KOOIEepaTUBHOIO
o0yuyeHMs: CTyIeHTbl palboTaioT B Maiblx rpynmax (3 — 4 d4en.) HaJd WHAWBUIYAJIbHBIMU
3a/laHusIMH, B TIPOLIECCE BBIMOJIHEHUS KOTOPHIX OHM MOTYT COBELIAThCA APYr K JIPYTYy.
[TpenonaBarenb, B CBOIO o4epe/ib, HAOMIOAaeT 3a pabOTON MajbIX TPy, a TaKKe MOOYEPeTHO
pa3bsACHSAET HOBBIM y4yeOHBIM MarepHall MajibIM IpylraM, KOTOpblEe 3aKOHYMIN paboTaTh Hajl
WHAVBUAYAJIBHBIMU 33JaHUSIMHU 10 NPEABIAYIIEMY MaTEpHAIy.

Jli1g oOecrieueHns CUCTEMAaTHUECKOM U peryysspHOi pabOThI O U3YYEHUIO TUCIUIUINHBI U
YCIIEIIHOTO MPOXOXKACHUS TEKYIIUX W MPOMEKYTOUYHBIX KOHTPOJIBHBIX HMCHBITAHUM CTYIEHTY
PEKOMEHIyeTCsl MPUACPKUBATHCS CIEAYIOLIEr0 MopsAaKa O0yueHus:

- CAMOCTOATENBHO ONPEAETUTh 00BEM BPEMEHH, HEOOXOJUMOT0 /ISl MPOPabOTKH KaXKA0H
TEMBI;

- peryispHO H3y4aThb KaXAYH TeMY IUCHUIUIMHBI, MCIONb3Ys pa3iauuHble (HOpMBI
WMHAUBUAYAJIbHON paboThI;

- COTJIaCOBBIBATh C MPEIOIaBaTeNIeM BBl PAOOTHI MO U3YUEHUIO TUCIUILTUHBIL.



[Ipy BBITONIHEHUW WHAWBUIYATbHBIX JOMAIIHUX 3aJaHU HEOOXOJUMO HCIOJIB30BaTh
TEOPETUUECKHI MaTepual, JieJaTh CChbUIKM Ha COOTBETCTBYIOIINE TEOPEMBI, CBOMCTBA, POPMYJIbI
u ap. Pemenune MJI3 BeImonmHsSETCS MOAPOOHO M COAEPKUT HEOOXOIUMBIEC MOSICHUTEIILHBIC
CCBLIKH.

CamocToATenbHOCTh B y4eOHOW paboTe CcrocoOCTBYET PAa3BUTHIO 3aWHTEPECOBAHHOCTH
CTyJEHTa B H3y4aeMOM MaTepHuajie, BbIpadaThIBa€T Yy HEro YyMEHHE U MOTPeOHOCTh
CaMOCTOSITENIHO TOJIy4aTh 3HAHMs, YTO BeChbMa BAXKHO JUISI CIEHUAINCTA C BBICIIUM
o0OpaszoBaHHEM.

Lenpto caMOCTOSATENBHOM PaOOTHI CTYACHTOB ABISIETCS OBIIAJACHUE (PYHIAMEHTATbHBIMU
3HAHUSAMU, TPOPECCUOHATBHBIMU YMEHUSIMHU U HaBBIKAMH JESATEILHOCTH MO MPOMUITIO, ONTBITOM
TBOPYECKOM, UCCIIE0BATEIBCKON ACATEIBHOCTH.

CaMocrosiTenbHasi paboTa CTyIeHTa BKJIIOYAET CJIEAYIOUIME BHbBI, BBIIOJHSIEMbIE B
cootercTBUH ¢ PI'OC BO 1 pabounm y4eOHBIM IIJIAHOM:

- ayauTOpHas CaMOCTOSITENIbHAs paboTa CTyIEHTa IOJA PYKOBOJICTBOM U KOHTPOJEM
npernoaaBaress Ha JIEKLNN;

- BHeEayJUTOpHas caMocCTosITeNbHas paboTa CTYIEHTAa: H3yYe€HHE TEOPETHUECKOTo
MaTepuaa, IoJrOTOBKa K Ay IUTOPHBIM 3aHATHIM (JICKIIHS, TPAKTHYECKOE 3aHITHE, KOHTPOJIbHAS
paboTa, TECTHUpOBaHUE, TEOPETUUYECKUI OIpoc), [OMOJHHUTENbHBIE 3aHATHUS, TEKYIUe
KOHCYJIbTAIMH 110 JUCIUTUIAHE.

J171 caMOCTOSITENEHOM PabOTHI CTYIEHTOB B DJIEGKTPOHHOM Y4€OHOM Kypce, pa3MeIEHHOM
B CHCTEME 3JIeKTpOHHOTO 00y4ueHus (Moodle), comepKuTcst Bech HEOOXOIUMBINA TEOPETUUSCKUH
U TIPaKTUYECKUN MaTepual, a TaKkKe BUJICOJEeKIINH, TecThl 1 MJI3.

KonTposib ycieBaeMOCTH OCYIIECTBISIETCSI B COOTBETCTBUM C PEUTUHIOBOM CHUCTEMOM
OILICHKH 3HAaHUU cTyAeHTOB. OleHKa Mo qucuuIuiHe onpenensercs no 100-0anpHON mikane Kak
cymma OamioB, HaOpaHHBIX CTYICHTOM B pe3ylbTare paboThl B ceMecTpe: 00sS3aTebHBIMU
OamamMu  OLIGHHMBAETCS IMOCEIIEHUE JIEKIIMOHHBIX 3aHiATHH, paboTa HaA MPAKTHUYECKUX
(ceMHHapCKuX ) 3aHATHUSX, TEOPETUUECKHI OIIPOC, TECTHI, BHIIOJHEHUE KOHTPOJIbHBIX padoT, /13,
MPEyCMOTPEHHBIX YU€OHBIM IIIAHOM.

Pacnipenenenue 6ainoB 10BOANUTCS A0 CTYACHTOB B Hadyajle CEMECTpa.

Y4eOHBIM MJIAHOM MPEAYCMOTPEHBI KOHCYIbTAIIUU, KOTOPHIE CTYACHT MOXET MOCeIIaTh
T10 YKEJIaHUIO.

5.2 OcobenHocTn opranu3zanuu OOY4YeHHUs] JJI JHI € OrPAHMYEHHBLIMH BO3MOXKHOCTAMM
310POBbSI 1 HHBAJINI0B

[Tpu HEOO6XOIMMOCTH 0OYUAIOIIMMCS U3 YHCIIA JIUL C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3/10pOBbsI ¥ MHBAIMJIOB (I10 3as1BJICHUIO O0yYaIOUIerocs) MpeaocTaBisieTcs yueoHas
uHOpMalKs B TOCTYIHBIX (pOpMax C yU€TOM UX UHAUBUAYAIBHBIX MCUXO(PU3NIECKUX
0COOEHHOCTEH:

- JUIS JTUI] C HApYLIEHUSIMU 3pEHUS: B IeUaTHOH (popMe yBelIndeHHbIM MIPUPTOM; B hopme
SJICKTPOHHOI'O JOKYMCHTA, UHIUBUIYaAJIbHBIC KOHCYJIbTallun C IMPUBJICYCHHUEM
TU(IIOCYPIOTIEPEBOAUNKA; MHANBUAYAJIbHBIE 3aaHUs, KOHCYJIbTALUU U JP.

- U1 JIUL C HApYLLIEHUSIMU CTyXa: B leyaTHOU ¢opMme; B hopMe 3JIEKTPOHHOIO IOKYMEHTA;
UH/IMBUYyaJIbHbIe KOHCYJIBTAllMM C MPHUBICYEHUEM CYpAONEPEBOIUMKA; HHIUBUAYaJIbHbIC
3aJlaHusl, KOHCYJIbTAllUU U JIp.

- JUTs1 JTUI] C HApYLIEHUSIMHU OTIOPHO-/IBUTATENILHOTO alllapaTa: B eyaTHo# ¢popme; B hopme
SJICKTPOHHOI'O IOKYMCHTA; HHANBUAYAJIIBHBIC 3aJaHN, KOHCYJIbTAalluu U JP.



6 ®oHI OLEHOYHBIX CPEICTB JJIfl MPOBEJIEHUN TEKYIIEero KOHTPOJIsI U MPOMeXKYTOYHOMI
arTecTalMU O0YYAOIIMXCH 10 IUCHUIIMHE (MOLYJII0)

B coorBerctBun ¢ TpeboBanmsimu PI'OC BO mns arrectaumu oOydarommxcs Ha
COOTBETCTBHE HX NEPCOHATBHBIX JOCTIDKCHHH IUIAHUPYEMBIM pe3yibTaraM OOydeHHus 10
JUCHUTUTMHE (MOAYIIO) CO3AaHbl (POHIBI OLIEHOUHBIX CPEACTB. THIIOBBIE KOHTPOJIBHBIC 3aJaHUS,
METOJIMYECKHE MaTepHaibl, ONpPECIIOINe IPOLEeIyphl OICHWBAHHMA 3HAHWHA, YMEHUH WU
HaBBIKOB, a TAK)KE KPUTEPUH U NIOKA3aTeIH, HEOOXOAUMBIE [T OLIEHKU 3HAHUH, YMEHUH, HABBIKOB
M XapaKTepusymomue dTanbl  (GOpPMHpPOBAaHUS KOMIICTEHIMH B  IPOIECCE OCBOCHUS
00pa3oBaresibHON MpOrpamMMmBbl, ripeacTaBieHsbl B [Ipunoxenun 1.

7 YueOHO-MeToauYecKoe U MH(POPMAITMOHHOE o0ecnevyeHne TUCIUILTHHBI (MO1YJIA)

7.1 Ocnoenaa numepamypa

1. I'peunna, U. B. Briciias maremaTrka : yaeonoe nocodue / 1. B. I'peunna. — JloHeuk
:JouHYOT umenu Tyran-bapanosckoro, 2025. — 246 c. — TekcT : a1ekTpoHHbIi // Jlanb :
IeKTpOHHO-OMOMoTeunass cucrema. — URL:  https://e.lanbook.com/book/494384 (mara
oOpamenusi: 25.05.2026). — Pexxum gocTyma: i aBTOPHU3. MOJIb30BaTENCH.

2. JlopodeeBa, A.B. Bseicmas marematuka. COOpHHUK 3aaad : y4eOHO-IPAKTHYCCKOE
nocobue / A. B. lopodeeBa. — 2-e uza. — Mocksa : UznatensctBo FOpaiit, 2026. — 177 c. —
(Boiciiee  oOpazoBanme). — ISBN 978-5-534-15648-5. — Tekct : 9neKTpoHHBIA //
Ob6pazoBarenbHas mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/582818 (mata
obpamenus: 19.05.2026).

3. Hlunaues, B. C. Bricmas marematuka : yyeOnuk / B. C. llunmaueB. — Mocksa :
NH®PA-M, 2024. — 479 c. — (Bsiciee odpazosanue). — DOI 10.12737/5394. - ISBN 978-5-
16-010072-2. - Texkct : snexTponHsbiid. - URL: https://znanium.ru/catalog/product/2085943 (nara
oOpatuenus: 31.05.2026)

7.2  Jlonoanumenvhas tumepamypa

1. Bapaymkun, B. B. MartemaTtnka. DJeMeHTHI BBICIIEH MaTeMaTUKH : y4eOHUK : B 2
tomax. Tom 2 / B. B. bapnymikun, A. A. IIpokodgseB. — Mocksa : KYPC : UHOPA-M, 2024. —
368 c. — (Cpennee mpodeccuonansHoe obdpazoBanme). - ISBN 978-5-906923-34-9. - Tekcr :
anekTpoHHbIl. - URL: https://znanium.ru/catalog/product/2145214 (nata oOparieHus:
31.05.2026)

2. Byrpos, 5. C. Bsicmias maremaTHka. 3aJauHHK : y4eOHOe mocoOue uisi By30B /
4. C. byrpos, C. M. Hukonbckmii. — MockBa : W3nmatensctBo FOpaiit, 2023. — 192 c. —
(Beiciee  o6pazoBanme). — ISBN 978-5-9916-7568-0. — Teker : dSIeKTpOHHBIA //
O6pazoBarenpHas mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511713 (mara
obpamenus: 01.03.2023).

3. Kanapeiikun, A. W. Beiciias matemaruka : yaeOHuk / A. M. Kanapeiikus. - Mocksa ;
Bonoraa : Undpa-Nnxenepus, 2024. - 224 c. - ISBN 978-5-9729-1828-7. - Tekcrt : 31eKTpOHHBIH.
- URL: https://znanium.ru/catalog/product/2171378 (nara obpamienus: 31.05.2026)

7.3 Pecypcot ungpopmayuonno-menekommynuxayuonnou cemu "Hnmepnem',
6Knuan npogeccuonanvhovie 06a3vl OAHHBLIX U UHPOPMAUUOHHO-CHPAGOUHbIE
cucmemul (npu HeodXOO0UMOCMU):

O6paszoBatenbHas mnatdopma "FOPAUT"

O6paszoparenbHas miatgopma "FOPAMT" - Pexxum nocrymna: https://urait.ru/

OnekTpoHHO-O0nbroreunas cucrema "ZNANIUM.COM"

DnexTpoHHO-O0nbnuoreyHas cucrema "JIAHB"

el oA



5. Open Academic Journals Index (OAJI). [Ipodeccuonanbnas 6a3a maHHbIX - 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 goctyna:
http://www.consultant.ru/

8 MarepuajbHo-TeXHHYECKOEe oO0ecrevyeHHe IUCHUIVIMHBI (MOAYJsl) WU MNepevYeHb
HH(OPMANMOHHBIX TEXHOJIOTHIl, UCNOJIb3yeMbIX MPH OCYIIECTBJIEHHH 00pPa30BaTEJbLHOIO
npoiecca no JMCUMIVInHe (MO1YJ/II0), BKJIKOYasi lepevyeHb MPOrPaMMHOI0 odecredeHnst

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 +Ki1aBUaTypa+Mbliib

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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