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1. IlepeyeHb NJIAHMPYEMBbIX Pe3y/JIbTATOB 00y4eHHs 110 JUCHHUIINHE, COOTHECEHHBIX €
IUIAHUPYEMBIMH pe3yJIbTaTaAMHU OCBOCHHS 00pa30BaTe/IbHOM MPOrpaMMbl

1.1. OcBauBaeMble KOMIIETEHIMH

Jucrunnuaa

b1.0.05

CJICAYIOIUMU KOMIICTCHIUAMM:

«BrIciias MaTeMaTHKa»

o0OecrieunBaeT OBJIAJACHUE

Kon HanmenoBanmne Kon sTanma HanmenoBanwne »rana
KOMIIE KOMIICTCHITUH OCBOCHUS OCBOCHHS KOMIICTCHIINH
TCHITH KOMIIETCH

Hu 05051
CHOCO6CH MPUHUMATL Yy4aCTUC B CHOCO6HOCTL OLCHHUBAThH
OHK-3 COLUOJIOT'NMYECKOM HCCIICJOBAHHWHU HA OHK-31 BO3MOXKXHOCTHU HpI/Ht/IeHeHI/Iﬂ B
BCEX dTamnax €ro npoBCACHUA HpO(l)eCCI/IOHaJ'II)HOI/I JCATCIIBHOCTHU
3HAHUI 110 BEICIICH MaTeMaTHKE

1.2. Pe3yabTaThl 00y4eHHs

B pesynbrare 0cCBOGHUS TUCIHUIIIINHBI Y CTYAEHTOB AOJDKHBI OBITh C(HOPMUPOBAHBI:

o cOOpy MaHHBIX
COLIOJIOTHYECKOTO U
MapKeTHHTOBOT'O
HCCIIeJOBAHHUS

OTO/TD
(pu HANTMYUU
npodcranaapTa Kop srana ocBoenust
pod Aapra) A Pesynbrarel 00yueHus
TPYIOBBIC WK KOMIICTCHITHH
npodeccroHanbHbIE
JICHCTBUS
IHa ypoBHe 3HaHMII:
3HaHME OCHOBHBIX MOHITHM, OpeieNieHuH, popMmyl, TeopeM u
MOXO0/I0B K PEIICHHUIO 3a/1a4 U3 OCHOBHBIX Pa3/IeIoB
MaTeMaTHKH.
3HaHNE OCHOBHBIX MAaTEMaTHIECKHUX MOJICIIEH IIPEICTaBICHIUS
(dbopmupoBanue
. N TAaHHBIX.
TPYAOBBIX JICHCTBUH, = —
CRS3AHHBIX C a ypOBHE YMCHHI:
opranm3aimei paGoTsI ONKAL [peIIaTh TUTIOBBIC MATEMATHUYCCKUE 3a]a4H.

MPUMCHATb MAaTCMAaTUYCCKNUEC MOACIJIN IIPpU (bOpMaJII/ISaIII/II/I 3aaa4
PKCIICPUMCHTAJIbHBIX I/ICCHGZ[OBaHPlﬁ.

Ha ypoBHE HaBBIKOB:

MPaKTHYECKOE MCIIOIb30BaHNE 0a30BbIX 3HAHUN M METOJIOB
MaTEeMaTHYECKOTO aHaJN3a MPH TEOPETUICCKUX UCCIEIOBAHMUIX.
MaTeMaTHYECKUI aHAJIN3 B COLMOJIOTMYECKUX MCCIICIOBAHMUSX.
MpUMEHEHNE MaTEeMaTHICCKUX MOeIel pr hopMaTn3aIiin
Bamad HKCIePUMEHTAIEHBIX HCCIEIOBAHMIH.

Vuebnas gucrummHa b1.0.05 «Bpicmas Maremarwka» OTHOCHUTCS K OJIOKY 00s3aTelbHON
YacTH JUCHUIUIUH. B cOOTBeTCTBUMU C y4eOHBIM IIAHOM, MO OYHOM (popme OOyueHHs IUCIMILIMHA
ocBamBaeTcs B 1 cemectpe Ha 1 Kypce, oOIIas TPYJIOEMKOCTh TUCIUIUIMHBI B 3aUETHBIX CIUHHUIIAX

2. O0beM M MeCTO IUCHUILTHHBI B cTpyKType OIT BO

coctapisieT 180 gacoB (5 3ET).

[To ounoit popme 0OyyeHHUST KOIUYECTBO aKaJEMUUYECKUX YAcOB, BBIICJICHHBIX Ha KOHTAKTHYIO
paboty c¢ mnpenomaBareneM (10 BuUJaM Yy4eOHBIX 3aHATHH) — 74 daca (nekuuii — 36 dYacos,
MPaKTUYECKUX 3aHATUA — 36 4YacoB, KOHCYJbTAllMM — 2 4Yaca) U HAa CaMOCTOSTEIbHYIO paboTy

oOyuatomuxcst — 70 4acoB, Ha KOHTPOJIb — 36 YacoB.
®dopma NpoMeKyTOUHOM aTTeCTAI[MM B COOTBETCTBUU C YUEOHBIM IUIAHOM — 9K3aMEH.

OcBoeHME AUCHUTUIMHBI 0a3UpyeTCss Ha 3HAHMSIX, MOJMYYEHHBIX MPH H3yYEHUU MIKOJIBHOTO
Kypca MaTteMaTuky. «BpIciias MaTemarrka», B CBOIO OYepeb, SIBISIETCS OCHOBOM NMPHU U3yUYEHUU TaKUX

nucuuring, kak b1.0.12 «Teopust BepoATHOCTEM U MaTeMaTH4eCcKasi CTaTUCTUKA».

3.Conepxanue U CTPYKTYpPa AUCHUILINHBI
3.1. CTpykKTypa THCHHUILIMHBI

Ounasn popma odyuenusn
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O0beM THCHHUILIHHBI (MOTYJIsl), Yac. ®opma
KonrakrHas pa6ora TeKylIero
X w/m Hanvenonamme tew (pasnenon) | g | O it | CPO | yenennemocrat
JJ/, JP/ 113/ KCP MPOMEKYTOYHOM
JA0T J0T |JA0T* aTrecTamuu™*

Tema 1 BBeneHue B AUCIUILIMHY. 14 2 2 10 OK T
OCHOBHBIE MOHSITHSL:
MHOK€CTBO, (DYHKIUS

Tema 2 D1eMEHTHI 24 8 6 10 OK T
MaTEMaTUYECKOr0 aHaIu3a
(Ipenensl, HEMPEPHIBHOCTS,
MTPOU3BOHEIE, TPaUKH)

Tema 3 [lepBooOpasHas GpyHKIHSL. 24 6 8 10 OKT
Heomnpenenennsrit uHTErpa

Tema 4 OrnpeneneHHbI HHTETpa 31 8 8 15 OKT

Tema 5 DneMeHThI THHEHHON 31 8 8 15 OK T
anreopol

Tema 6 BrickaspiBanusa u 18 4 4 10 OK T
JIOTHYECKHE OTIepaIiH

KoHcynpTamms nepes 25K3aMeHOM 2
[TpomekyTOUHASI aTTeCTaITus 36 k3
Bcero mo kypcy: 180 36 36 70 53ET

Ilpumeuanue:
* hopmbl 3a0anuil mexkyue2o KOHMpPOIs ycnegaemocmu.: KoHmpoavhsie pabomsl (K), onpoc (0O),
mecmuposanue (T), konnoxkeuym (Kon) u 6uovl yuebnvix 3adanuti: scce (3), pegpepam (P), ooxnao (/])

** chopmul npomesrcymounol ammecmayuu. sxk3amer (Ik3), 3auem (3), 3auem ¢ oyenkou
(30).

3.2 ConeprxkaHue QU CHUITHHBI (MOTYJIs)

Tema 1. Beenenne B pucuuniuHy. OCHOBHbIE OHSITHSI: MHOKeCTBO, (PyHKIMS

[Tpenmer m 3amaum Kypca. KpaTkas XapakTepUCTHKaA 3a7ad MaTeMaTH4ECKOrO aHaln3a,
JUHEWHOW anreOpbl U TEOpPHH BeposSTHOCTEH. Mcmonb3yemble 00O3HAYCHHMS B MaTeMaTHKE.
['peuecknii andaBurt.

[lonstne MHoOxecTBa. OrmnepalMu HajJ MHOXKECTBaMHU. YHCIOBBIE MHOXKECTBA.
Orobpaxenne. OyHKITHS.



Tema 2. DJJyieMeHTBI MAaTeMAaTH4eCKOI0 aHajJmu3a (Nmpenesbl, HeNPePbIBHOCTD,
NPOU3BOJHBIE, TPAQHUKH)

OxkpectHOocTh TOoukH. Omnpenenenue npenaena Gynknuu. CBoMCTBa mpenaenoB (QyHKIUH.
Beckoneuno 6opine u 6eCKOHEYHO Malible (PyHKITHH.

[Ipupamenune aprymenta, mpupamenue ¢yakuud. HenpepeiBHOCTh.  CBOMCTBa
HenpepbIBHBIX (QyHKImiA. Kiaccudukanus Todek paspbiBa. YCTpaHHMBIE M HEYCTpaHHMBbIE
TOUYKH pa3phiBa.

HuddepenuupoBanue. IlpousBognas. I'eomerpudeckwii U (U3NYECKUA  CMBICT
npou3BogHoOu. [lpaBmma muddepennupoBanus. Tabmuia TPOU3BOAHBIX OT AJIEMEHTAPHBIX
byHKIMHA.

HeoOxomumple M JOCTaTOYHBIE YCIOBUS BO3pACTaHUsl WIM YOBIBaHUS (PYHKIUH.
Heo0xonuMble W 1OCTaTOYHBIE YCIOBUSI 3KCTpeMyMa (YHKUIHMH. BOTHYTOCTH M BBIMYKIOCTh
rpaduka Qyakmuu. Touka mnepernba. JlocTaTodyHble YCIOBUS BOTHYTOCTH (BBIMYKJIOCTH)
rpaduka. Mccnenoanue rpagukoB QyHKIHIMA

Tema 3. IlepBooOpasnas pynkuus. HeonpenejeHHbI HHTErpaj

[TepBooOpasnast ¢ynkusa. OmnpeneneHue HeonpeaeneHHoro uHrerpayia. CBolcTBa
HEONPEEeNICHHBIX ~ MHTErpasoB. Tabnuma CTaHJapTHBIX HWHTErpajoB. MeToJ  3aMeHBI
NepeMeHHbIX. MeTo ] HHTErPUPOBAHHUS 110 YACTSM.

Tema 4. OnpeneneHHbI HHTETPaJ

Omnpenenenue ompenenenHoro uHrerpana. ®opmyna Herotona-Jleii6nuna. CpoiicTBa
OINPEICICHHBIX MHTETpaioB. MeTo | 3aMeHBl epeMEeHHBIX. MeToa MHTErpUpOBaHMs IO YacTsIM
JUISL OTIpENIeICHHBIX MHTETPajioB. Beruncnenue miomazie miockux Guryp.

Tema 5. D1eMeHTHI THHEHON anredphI

Onpenenenne matpuilsl. Knaccubukamus matpui. CilokeHHE W YMHOXKCHHE MaTPHIL.
Panr marpunel. Onpenennureny BTOPOro U TPETHEro MOPSAKOB.

Jonmyctumple npeoOpa3oBaHUs CUCTEM JIMHEWHBIX YpaBHEHHH. MHOXXECTBO pelieHui
cuctembl. PemieHue cucreM JIMHEMHBIX ypaBHEHMH Mo mnpaBuiy Kpamepa. Mcnonbs3zoBaHue
0o0paTHON MaTpPHULIbI ISl HAXOXKACHUSI PEIICHHUS.

Tema 6. Boicka3biBaHHs U JIOTHYECKHE ONIePAIHT

BrickazbiBanue, anredpa Bbicka3piBaHui. Jloruueckue ¢pyHkiuu. Jlornyeckue onepammu:
MHBEPCHs], KOHBIOHKINS, OU3BIOHKINS, UMIUIMKALWs, SKBUBAJICHTHOCTb. J(MarpaMMsl Ounepa-
Benna. Tabnauipl HCTHUHHOCTH JIOTMYECKHUX orepauuil. [IpuopurteT 10oruyeckux onepanuii.

4. MaTepuaJibl TEKylIero KOHTPOJISA yCEeBAeMOCTH 06y4alouXcs

4.1. ®opmMbI U MeTOAbI TEKYLIEI0 KOHTPOJISI YCIEeBAeMOCTH O00YYaIOIIMXCHA M NPOMEKYTOYHOI
aTTecTalluu

B xome peanmzanuu gucuumuiiHbel b1.0.05«Beiciiasgs maTeMaTtuka» HCHOJNB3YIOTCSA CIEIYIOIINE
(OpMBI M METOJTBI TEKYIIIETO KOHTPOJISL YCIIEBAEMOCTH 00YUaIOIIMXCSI:

MeToasbl TeKylero

Ne i/ HaumenoBaHue TeM (pa3eJioB) KOHTPOJIA
ycrneBaeMoCTH
Ounas popma
1 Beenenue B qucuurinny. OCHOBHbBIC TOHSITHUSA: YcrHbI onpoc, 3a1aHue
MHOECTBO, PYHKITHSA B KOHTPOJIbHOU paboTe
2 UccnenoBanme GpyHKImu (peaessl, HEMPEPHIBHOCTS, VYceTHBIT onpoc, 3ajaHue
POU3BOHBIC, TpadKn) B KOHTPOJIbHOU paboTe




3 [TepBooOpasnas pynkuus. HeonpeneneHHbINH HHTETpa YcrHBIM onpoc, 3a1aHue
B KOHTPOJIbHOU paboTe

4 OrnpeesieHHbI UHTErpal VYcTHbIi Onpoc, 3a1aHue
B KOHTPOJIbHOU paboTe
5 DJeMeHTHI JIMHEHHOHN anreOpsl YcTHBIN onpoc, 3a7aHue

B KOHTPOJIbHOU padoTe,
MMACHLMEHHBIN TECT

6 Bricka3piBaHUS U TOTHUECKUE ONEPALIMU YcTHbI onpoc, 3a1aHue
B KOHTPOJIbHOM paboTe

4.2. TunoBble MaTepHAJIbI TEKYIIEr0 KOHTPOJIS yCIIeBAeMOCTH 00y4aloluXCcsl

4.1.1. TunoBble OLICHOYHBIE MATEPHAIbI

Tunosble onleHOYHbIe MaTepuaJbl o TeMe 1. BBenenne B Aucuuminny. OcHoBHbIE
NOHSATHS: MHOKeCTBO, PyHKIHS

Bomnpocsl aJ1s1 yeTHOr0 onpoca:

1. Ilpeamer u 3agaun Kypca.

2. Kparkas xapakTepucTHKa 3agad MaTeMaTHYeCKOTO aHajau3a, JIMHCHHOW anreOphl U
TeOpHH BeposiTHOCTeH. Mcronb3yemble 0003HadeHus1 B Marematuke. [ peueckuii andasur.

3. Ilonstue wMHOxkectBa. Omnepauuu Haa MHOXeECTBaMH. YHUCIOBbIE MHOXECTBA.
OTtob6paxenue. OyHKIUS.

TunoBble OLleHOYHBbIE MATEPUABI M0 TeMe2. DJIeMEHThI MATEMATHYECKOI0 aHAJIN3a
(mpeneJibl, HeMPEePHLIBHOCTH, MPOU3BO/AHBIE, TPAaPUKH)
Bonpocel 1J151 yCTHOr0 onpoca:

1. OxpecTHOCTH TOUKU. Onipenenenue npezaena GyHKIuu.

2. CaoiicTBa nipenenoB GyHKIUN. beckoHeuHo OoubIie u OECKOHEUHO Majbie (DYHKIIUH.

3. Ilpupamenue aprymenta, npupamieHue ¢ynkmuu. HenpepoiBHocTh. CBolicTBa
HenpepbeiBHBIX (QyHknuid. Kmaccudukamus Todek paspeiBa. YCTpaHUMBIE U HEYCTPaHUMBIC
TOYKH pa3phiBa.

4. JuddepenmupoBanue. IlpomsBogHas. ['eomerpudeckuii U (HU3HUECKUNA CMBICIT
npou3BogHOU. [lpaBmma muddepennupoBanus. Tabmuia TPOU3BOAHBIX OT AJIEMEHTAPHBIX
byHKIMH.

5. HeoOxoauMeble 1 TOCTATOYHBIE YCIOBHS BO3pACTAHUS WU yOBIBaHUS (PYHKITAH.

6. HeoOxotumble U JOCTAaTOYHBIE YCIOBUS IKCTpEMyMa (PyHKLIUH.

7. BorHyTOCTB M BRITYKJIOCTh Tpaduka pyHkmuu. Touka neperuoda.

8. JlocTaTouHbIe YCIOBHS BOTHYTOCTH (BBIYKJIOCTH) Tpaduka. MccnenoBanue rpadukos

byHKIMA

TunoBblie oueHouyHble MaTepuagbl mno TeMme3d. IlepBooOpa3Has (QyHKIHUSA.
HeonpenesieHublii HHTErpaJI

Bonpocs! Aj1s1 yCTHOTO onpoca:

1. TTepBooOpa3zHas GyHKIHS.

2. OnpeneneHue HEONPEAEICHHOTO UHTETpaia.

3. CBOIICTBA HEOTIPEIETICHHBIX HHTETPAJIOB.

4. Tabnuia CTaHIAPTHBIX HHTETPAIOB.

5. MetoJ 3aMeHBbI TEPEMEHHBIX.

6. Metoa MHTErpupOBaHUS IO YACTSM.

TunosBble oleHOYHBbIE MaTepuaibl Mo Temed. OnpeneaeHHbIIi HHTErpaa
Bomnpocs! 1J1s1 yCTHOT0 onmpoca:

1. OnpeneneHue onpeaeIeHHOro MHTErpaa.

2. ®opmyna Herotona-Jleitbnua.



3. CBolicTBa ONpeAeIeHHbIX UHTETPAJIOB.

4. Metop 3aMeHbI IEPEMEHHBIX.

5. MeToa MHTETpUpOBaHUS 110 YACTSM JJIs OTPE/ICIEHHBIX HHTETPAJIOB.
6. Beruncnenue miomazaei miockux Guryp.

TunoBble OLlEHOYHbIE MATEPHAJIBI 110 TeMeS. DJIeMeHThI JIMHEHHOH aJaredpbl
Bonpocsl 1J151 yCTHOrO0 onpoca:

1. Onpenenenre MaTpUIlbI.

2. Knaccudukarus MaTpui.

3. CnokeHre U yMHOKEHHUE MaTpHII.

4. Panr matpuiel. Onpenenureny BTOPOro U TPETHEro NOPSIKOB.

5. Jomyctumbie mpeoOpa3oBaHus CUCTEM JIMHEWHBIX YPaBHEHUMN.

6. MHOXECTBO pelIEHUN CUCTEMBI.

7. PellleHre CUCTEM JIMHEMHBIX ypaBHEHUH 110 paBuity Kpamepa.

8. Mcnonp3oBaHue 00paTHOW MaTPHUIIBI IS HAXO0XKICHHS PEILICHHSL.

TunoBbie olleHOYHBbIC MaTepHAaJbl N0 TeMe 6. Bbicka3bIBaHUsI U JIOTHYECKHE
onepanuu

Bonpocsl 1J151 yCTHOr0 onpoca:

1. Bricka3piBanme, anredpa BHICKa3bIBAHUH.

2. Jloruueckue QyHKUuMH. Jlormyeckue omnepauuu: UHBEPCUS, KOHBIOHKIUS,
JU3BIOHKIIVS, IMIUIMKALUs, SKBUBAJICHTHOCTD.

3. narpammel Diinepa-Benna. TaOnuIibl MCTUHHOCTH JIOTHYECKUX OTIEpPAIHH.

4. ITpuopuTET JOTUYECKUX ONEPAIUid.



KOHTpO.HI:HBIe paGOTBI o JUCHUIINIMHC BKJIIOYAIOT TUIIOBBIC 3ada4d W3 IMPUBCIACHHBIX

HIDKE:
TunoBblie OLleHOYHBbIE PAKTHYECKHE MATEPHAJIBI K TEMe 2.
TunoBepie 321241 K KOHTPOJIbLHOI padoTe Ne 1
«IIpe/ienpl. NPOU3BOIHBIE, MccaeA0BaHNE QVHKIINI»
1) Hailitu npenenst
. a5
lim—;
e 0y 3
. sin3x
lim :
A0 g 2x
X B3x+2
m—;
Bl x A1
B Sx4 30
MyX L,
tifn® >3

lim 43 @1

_3—’
@S5y +2x @8

lim (1 +3x f.

x@0

2) Haiiti mpou3BoiHbIE PYHKITHI:

y=302;

y=2%
2x +1

y=—"="
X

y =5 +sinxcos x;
y =log (5 +3x%);

_3x+2

T

3) UccnenoBars Ha MOHOTOHHOCTbD U 9KCTPEMYMBI U CXEMAaTHYHO ITIOCTPOUTH Ipaduk
x +1 X @1 1+ x B x2
y= ; y= ; y=——
X X 1+ x




4) HaiiTu uHTEpBajIbl MOHOTOHHOCTH, TOUYKH SKCTPEMyMa

y= 2x° B 9x? +12x +1;
y=x'B3x B1;

y =2x3 B 5x% +4x.
THNOBBIE OIIEHOYHBIE TPAKTHYECKHE MATEPHAIBI K TeMe 3.

TunoBple 3212491 K KOHTPOJIbLHOI padore No 2
«HeonpenejeHHbIi ¥ ONpe/IeIeHHBIN MHTEIPAI»

BoruncnuThk MHTErpasbl M MPOBEPUTH AU(HEepeHIIMPOBAHUEM:

1
(B3x° +cos(3 + 5x) + — ")dx
LK x B4

o [ xsin(2x)dx
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TunosBble olleHOYHbIE IPAKTHYECKHE MATEPHAJIBI K TeMe 4.

1. BeIYMCINTE UHTETPATIBL:

1

[Q (24)(5 52+3x )dx
1

[Q (33x+1 + 217x)dx

2. BeruucnuTh miaomans GUrypsl, OrpaHUYeHHON JTUHUSAMU:
x=0,x=10,
y =6cosx,y =3cosx
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3. BBIUMCIUTH III0IIA6 (PUTYPBI, OTPAHUYCHHON JTUHUAMU:

y=x2,y=@/;

TunoBble OLleHOYHbIE MPAKTHYECKHE MaTEePHUAJIbI K Teme S.

THnoBbIe 32J124YM K KOHTPOJLHOH padoTe Ne 3

«MaTpuubl, ONpeaeauTeNny, peuieHne CUCTEM JUHEeNHBIX ABHEHUII»

1) Marpuubt
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3) Pemuts o popmynam Kpamepa

By, Bx = B1
ox  Hx = 16
1 2

[2x, @E3x = 8;
3X 3'2)6 = 25
1 2

_
s 2

1 2

TunoBble o1leHOYHbIE PAKTHYECKHE MAaTEPHAJIBIK TeMe 6.

1. BeickazpiBanne A — «MH(popMmaTHka H3y4aeT KOMIIBIOTEpPhI»; BBICKa3blBaHHE B — «3emis
umeeT ¢GopMy mapa». 3amuMcaTh C MOMOIIBIO CHMBOJIOB CIIEAYIOUIHE YyTBepkaeHHs. Kakoe m3 HuUX
SIBIISIETCS] KOHBIOHKYUEll TaHHBIX BBICKAa3bIBAHU !

1) «MadopmaTika M3ydaeT KOMIBIOTEPH! TOrAAa M TOJBKO TOraa, Koraa 3emisi umeeT (Gopmy
apa»

2) «Mugpopmarrka u3ydaeT KOMIBIOTEPHI, B 3eMIis1 UMeeT GopMy IIapar»

3) «MHpopmaTrKa H3ydaeT KOMIIBIOTEPHI, MM 3eMJIst UMeeT GOopMy Iapa»

4) «Ecsim nHpOpMaTHKa H3ydaeT KOMITLIOTEPHI, TO3eMIII UMeeT (GopMy Iapa»

2. Karga, HOnsg u Slna ctpownn rpaduk ogHod ¢ynkuun. Kaxkmas cTyneHTka BbIcKasaja JBa
YTBEP)KICHUS:

K.: ®ynkuusa nepuognyeckas, oOmero Buaa.

10.: dynkuus HeneproauuecKas, YeTHasl.

S1.: OyHKIMA HeTepHOIUIECcKasi, HeUeTHasl.

Kaxxnas u3 HUX npaBa pOBHO B OTHOM yTBEPKACHUH. UTO MOKHO CKa3aTh 0 GyHKLIUH?

3. 3agansr MHOkecTBa C={5,1,4} u D={1,4,5}. Kakue u3 cinenyromux yTBEp>KICHUN SBIISIOTCS
BEpHBIMH ?
1) muOXecTBO C KOHEUHO
2) MHOECTBO D eCTh HOJAMHOXKECTBO MHOKecTBa C
3) MHOkeCTBOD) KOHEUYHO
4) muOXkecTBO C €CTh IIOJMHOXKECTBO MHOXKECTBA DD

5) mHOkecTBa C M D HE paBHBI

4. 3amaHbl MHOXKECTBA A={6,2} u

MHOXCCTB.
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B ={1,3}. Vkaxure nexaproBo
IPOU3BEJIEHHE DTUX
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5. Kakue u3 cneayromux BbICKa3bIBAaHUNA UCTUHHBL:
1)3@{1,2,3,4}; 2 {1,2,3,4};  3){3}8{1,2,3,4}; 4 30{1,2,3,4};
5 {3}@{1,2,3,4}; 6) BIE{1,2,3,4}.

OTBETHI

wn

Ne porpoca 1 2|13 |4
NeoTBeTa 1 203 (213

4.2.2 Tunosble OlleHOYHbIE CPEACTBA
IIpakTHYeckre KOHTPOJIbHbIE 3aJaHUS

1) Haiitu npenensl
. @5
lim ;

e Qx> T

2

. sin3x
lim :
W0 tg 2x

X B3x+2
m—;
xB1 x @1

%5)(3“3

lim 4x° @1
—3 0 >
@S5y +2x @8
5
£r31 (1 + 3x} )
2. BBIUUCIIUTH UHTETPATIBL:

1

[Q (24)(5 52+3x )dx

1

[Q (33x+1 + 217x)dx

3. HaiiTu npou3BoaHble PyHKIUIA:

y=~302%,;

y=2%
2x +1

y=—=
X
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y =5 +sinxcosx;

y =log5+3x%);

3x+2

y=—.

5x @1

4. I/ICCJICIIOBaTb HA MOHOTOHHOCTBb M IKCTPEMYMBI U CXEMATUYHO NMOCTPOUTDH

rpagpux

5 y= 5 =
X Y 1+ x

S. HaiiTu MHTepBaJIbl MOHOTOHHOCTH, TOYKH IKCTpPeMymMa

y =2x3 B9x? +12x +1;

y=x>A3x* 081,

y=2xB5x%* +4x.

IIIxana oneHuBaHus

YcrHbIi onipoc

VYpoBeHb 3HaHMN, YMEHUIl M HaBBIKOB OOY4YaloLIerocs IMPH YCTHOM OTBETE€ BO BpeMs
MPOBEACHUS TEKYIIETO KOHTPOJs ompenensercs Oamramu B auama3zoHe 0-100 %. Kpurepusmu
OLICHMBAHMSI IIPU IIPOBEACHUM YCTHOTO OIPOCA SBJIAETCS IEMOHCTPALUSI OCHOBHBIX TEOPETUYECKUX
MIOJIOKEHUH, B PaMKaX OCBAaMBAEMOW KOMIIETEHI[MH, YMEHHE NMPUMEHSTH ITOJIyYEHHbIE 3HAHUS Ha
NPAKTHKE, OBJIA/ICHUE HABBIKAMH aHAINM3a U CHCTeMaTH3aluK (PMHAHCOBOM MH(POPMALIUU B 00JIACTH
roCy/IapCTBEHHBIX U MyHUIIUIAIbHBIX (DMHAHCOB.

[Ipu olleHMBaHUU PE3yIbTATOB YCTHOI'O ONIPOCA MCHOJIB3YETCs CIEAYIOIas IIKala OLIEHOK:

100% - 90%

VYuamuiicas AEMOHCTPUPYET COBEPILIECHHOE 3HAHWE OCHOBHBIX TEOPETUYECKHX IOJIOKEHUU, B
paMKax OCBaMBaeMOW KOMIIETCHIIMH, yMEET MPHMEHSATh MOJy4YCHHBIE 3HAHWA Ha NpPaKTHKE,
BJaJeeT HABBIKAMH HCIIOJIB30BAHMS PYCCKOTO S3BIKA B YCTHOH W NMUCHMEHHOW ¢opme B chepe
podecCHOHATFHON KOMMYHHUKAITHH.

89% - 15%

VYyamuiicss AEMOHCTPHUPYET 3HAHUE OOJIBIICH YaCTH OCHOBHBIX TCOPETHUYCCKUX MOJOKCHHUH, B
paMKax OCBaMBacMOI KOMIICTCHIIMH, YMEET MPUMCHSAThH IOJyYCHHBIC 3HAHHS HAa IMPAKTHKE B
OTHENpHBIX cepax mnpodecCHOHATbHON JNEATCIFHOCTH, BIANCCT OCHOBHBIMH HAaBBIKAMHU
WCTIONIb30BaHUsI PYCCKOTO SI3bIKa B YCTHON W MUChMEHHON Qopme B chepe mpodeccuoHambHON
KOMMYHHUKAIIWH.

74% - 60%

Vuamuiics AeMOHCTPUPYET JOCTATOYHOE 3HAHHE OCHOBHBIX TEOPETHYECKHX MOJOXKEHHMU, B
paMKax OCBaMBacMOW KOMIICTCHIIMH, YMEET UCIOJB30BaTh MOJyUYCHHBIC 3HAHUS JJIS PCEIICHUS
OCHOBHBIX TNPAaKTHYECKHUX 3aJad B OTHCNBHBIX cdepax mnpodeccHoHATBHOU AeATEIBHOCTH,
YaCTUYHO BJIAZICET OCHOBHBIMHM HABBIKAMH HCIIOJB30BAHUS PYCCKOrO sI3BIKA B YCTHOU U
MUCbMeHHOU opMme B chepe mpodecCHOHATHHON KOMMYHHKAIIHH.

menee 60%

Vyamuiics JeMOHCTPUPYET OTCYTCTBME 3HAHHUSI OCHOBHBIX TEOPETUUECKHUX IOJIOKEHHMH, B
paMKax ocBaMBaeMoOW KOMIETEHIINH, HE YMEET MPUMEHSTh IMOTy4YeHHbIC 3HAHUS HA MIPAKTHKE, HE
BJIAJICCT MCIOJIb30BaHUS PYCCKOTO S3bIKa B YCTHOW W MUCBMEHHOU (opme B chepe
podecCHOHATFHON KOMMYHHUKAITHIH.

TecrupoBanue
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VYpoBeHb 3HaHMN, YMEHUIl M HaBBIKOB OOYYalOLIErocs MPH YCTHOM OTBETE€ BO BpeMs
MPOBEACHUS TEKYIIEro KOHTpoJis ompenensercs Oamramu B auanazoHe 0-100 %. Kpurepuem
OLICHUBAHMUSI NIPU IIPOBEACHUH TECTUPOBAHUS, SIBJISIETCS] KOJIMYECTBO BEPHBIX OTBETOB, KOTOPBIE Aall
CTYJEHT Ha Bompocsl Tecta. [Ipu pacyere xonnyecTBa 6ayI0B, MOJIYYEHHBIX CTYACHTOM IO UTOTaM
TECTUPOBAHUS, UCIIONB3YETCS Cleayomas popmya:

b= EXIOO% ,
0
rae b — xonmmdecTBo 6ayIOB, MOTYYEHHBIX CTYICHTOM 110 HTOTaM TeCTHPOBAHHUS;
B — xomugecTBO BCPHBIX OTBCTOB, JAHHBIX CTYACHTOM Ha BOIIPOCHI TCCTA;
O — o011Iee KOJIMYECTBO BOIIPOCOB B TECTE.

IIpoBepka pedepara
VYpoBeHb 3HaHUH, yMEHUI U HaBBIKOB 00yYaroIIerocss MpHu IMpoBepKe pedepaTa BO BpeMs
MPOBEACHUS TEKYIIETO KOHTPOJs ompenensercs Oamnamu B amana3zoHe 0-100 %. Kpurtepusmu
OLICHWBAHMS TIPU TMpPOBEpPKe pedepara SBISIETCS IEMOHCTpAIUS OCHOBHBIX TEOPETUUECKUX
MOJIO)KEHUH, B pAMKaX OCBAMBAEMOM KOMIIETCHIIWH.
[Ipu olleHMBaHUU PE3yIbTATOB YCTHOT'O ONIPOCA MCHOJIBb3YETCs CIEAYIOIAs IIKaIa OLIEHOK:

100% - 90% | Yyammiica 1€MOHCTPUPYET COBEPLICHHOE 3HAHHE OCHOBHBIX TEOPETHUECKHUX IOJIOKEHUH, B
paMKax ocBauBaeMoOW KOMIIETCHIIMH.

89% - 75% | Yvammiics NEMOHCTPUPYET 3HAHUE OOJBIICH YaCTH OCHOBHBIX TCOPETUYECKUX IOJIOKCHHM, B
paMKax 0CBaMBAEMOMN KOMIICTCHIIHH.

74% - 60% | Yyamuiicss AeMOHCTPHUPYET MOCTATOYHOE 3HAHHUE OCHOBHBIX TEOPETHUECKUX TOJOKEHUH, B
paMKax 0CBaMBaEMOMN KOMIICTCHIIHH.

MeHee 60% | Yuammiics JEMOHCTPUPYET OTCYTCTBHUE 3HAHUS OCHOBHBIX TEOPETUYECKHUX IIOJIOKEHUMH, B
paMKax 0CBaMBaeMOil KOMIETEHITHH.

S. OueHo4YHbIe MaTepHaIbl NIPOMEKYTOYHON aTTeCTALlMM M0 JUCHHUIINHE

S.1. MeToasbl npoBeieHUsI 3a4eTa

JK3aMeH MPOBOAUTCS ¢ MPHUMEHEHUEM CJIeIYIOIIMX METOJO0B: METO] BHIMOJHEHUS MPAKTUYECKUX
KOHTPOJIbHBIX 33/IaHUN U OIPOCca MO TEOPETUUYECKUM BOIIPOCaM AUCIUILITHHBIL.

HpI/I MMOATOTOBKC K 3JK3aMCHY HCOGXOI[I/IMO BHUMATCJIIbBHO HU3YYUTH BOIIPOCHI, MPECAYCMOTPCHHLIC
paboueil mporpaMMoi, U 03HAKOMHTHCS C PEKOMEHJIOBAaHHOW OCHOBHOW JuTepaTypoil. OCHOBOM 1ist
caa4yu 5K3aMCHa CTYACHTOM SABJISICTCA HM3YUCHHUC KOHCIICKTOB HCKHHﬁ, NpOCIYIIAHHBIX B TCUCHUC
ceMecTtpa, HMH(OpMaIMs, MOJy4YeHHas B pe3yJbTaTe CaMOCTOATEIbHOW pPaldOThl, W MOJy4YECHHBIE
MPAKTUYCCKHUEC HABBIKU IMPU PCHICHUH 3a/la4 B TCUCHUC CCMECTpaA.

5.2. OneHo4HbIe MaTePHAJIbI IPOMEKYTOYHOH ATTeCTAIUHN

Komnonent IIpomexxyTOUHBIH / KNIOUEBON HHIUKATOP Kpurepuii oneHuBanus
KOMIETEHINH OLICHUBaHUS
OIIK-3.1 JlaeT oleHKy BO3MOXHOCTEH McCHOjib30BaHus B | JlaeT BEPHYIO OLICHKY
Croco6HOCTh OlleHUBaTh | TPO(PECCHOHANBHON JeATeIbHOCTH 3HAHUN IO | BO3MOXKHOCTEH HCIIONL30BAaHUA B
BO3MOKHOCTH BBICILIEH MaTeMaTHKe podeCCHOHANBEHON eI TeILHOCTH
NpHMeHEHHS B 3HaHUI! 10 BhICIIEH MaTeMaTHKe
npodeccuoHaTEHOM

NEATCILHOCTH 3HAHUM 110
BBICIIICHT MATEMATHKE

TunoBble OLlEHOYHBIE CPEACTBA IPOMEKYTOYHOM aTTeCTAIMU

Bonpocs! k 3k3aMeHy 10 JMCHUILIMHE:
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Lo xasxcoomy onpocy Heobxo0umo dams onpedeneHue NOHAMUL, NPUEECMU UCNONb3YeMble
0603Hayenus, hopmynsl 0Jis bIYUCIEHUS U NPUMEDDI.

1. IlonsiTue mHOXKEecTBa. Onpenenenue QyHKITUN.

2. [lpenen @pynkunu. CBOKHCTBA IPEIETOB.

3. HenpepriBHas ¢yHkmusa. CBOHCTBA HENIPEPHIBHBIX (hyHKITHA.

4. IlpousBoanas pyHkunu. OCHOBHBIE paBuia JU(PepeHIIMPOBAHNS.

5. HeoOxonuMmeble u JocTaTOYHBIE YCIOBHS SKCTpeMyMa (QyHKIIUH.

6. BOrHyTocTb U BBITYKJIOCTh Tpaduka pyHKuuU. JlocTaTouHbIe YCIOBUS BOTHYTOCTH
(BBITYKJIOCTH) TpaduKa.

7. BepTukanbHble, TOPU30HTAIBHBIC M HAKJIOHHBIE ACHMITOTHI TpaduKa.

8. Uccnenoanue rpadukoB GyHKIHMA (cxema).

9. PaccrosiHue MeXay TOYKaMHM Ha IUIOCKOCTU U B IPOCTPAHCTBE. Y paBHEHHE NPSMOI,
MPOXOJIAIIEH Yepe3 ABE TOUKH.

10. Onpenenenue Matpuibl. ApupmMeTnyeckre JecTBUS C MaTPULIAMH.

11. OnpeaenuTenn BTOPOTO U TPETHETO MOPSIAKOB.

12. ®opmynsl Kpamepa Hax0XkA€HUS PEILIEHUS CUCTEM JIMHENHBIX YPaBHEHUH.

13. Yactasie mpousBoansie. [lonubiit quddepenuar.

14. TlepBooOpa3zHas ¢yHKIMs. HeonpeneneHHbIN HHTETpal U €ro CBOMCTBA.

15. Tabnuiia cTaHAapTHBIX HHTETPATIOB.

16. Metoz 3ameHbl IEpEMEHHBIX. MeTO HHTErpUPOBAHHUS 110 YACTSIM.

17. OnpeneneHHblil UHTETPAI U ero cBoiicTBa. @opmyna Heiotona-Jleiibauma.

18. MaTtemaTuueckoe MOHATHE MEPhl MHOXKECTBA. BrIUncieHne TUI0maan IIOCKON (GUTypsI
(KpMBOJIMHEMTHOM Tpanenuu) ¢ TOMOIIBIO OMPEICICHHOTrO HHTErpaa.

19. Omnepauuu Hag MHOXecTBamH. Cxemarndeckoe n3oOpaxenue. [lumarpammbl Ditnepa-
Benna.

20. Oneparuy Ha/l BEICKA3bIBAHUSMU. Ta0IUIIBI HCTUHHOCTH.

TemaTnka 3K3aMEeHAIMOHHBIX 321242

1. IIpenensl, mpou3BoIHAs (PYHKIUH.

2. UccnenoBanue QyHKITUH.

3. Pemenue cucrem no ¢popmyinam Kpamepa.

4. Apudmerndyeckue IeHCTBUS C MATPUIIAMH.

5. Onpenenurenu.

IIpumepsI 3apa4:

1) Haittu npenenst
@5

Iim— ;

om0 =3

2

. sin3x
lim :
A0 g 2x

x> A3x+2
m————;
xal x @1

2

}%5)63!'3
lim 4x° @1

_3—’
@S5y +2x @8

lim (1+3xY

x@0
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2) Haiitu mpon3BoaHbIC (PYHKITHIA:

y=382;

y=2%
2x +1

y=—="
X

y =5 +sinxcos x;
y =log5+3x%);
_3x+2

Y 5x @1

3) UccnenoBaTth Ha MOHOTOHHOCTB M 9KCTPEMYMBI U CXEMaTUYHO MOCTPOUTD TpauK

x2+1. _le'

y= ) y
X

4) HaiiTu uHTEpBajIbl MOHOTOHHOCTH, TOUYKH SKCTPEMyMa

y= 2% B9x? +12x +1;

y=x>A3x* 081,

y=2x>B5x* +4x.

1+ x@ X2

Y= 1+ x

5) Haiitu npon3BoaHbie PyHKIIHIA:

y=302;

y=2%
2x +1

y=—="
X

y =5 +sinxcosx;

y =loga (5 +3x%);

_3x+2

Yy al

[TonHBII KOMIUIEKT OLIEHOYHBIX MATEPHAIOB IS
npencrasieH B [Ipunoxenun 1 PILI.

Ixaga oneHuBaAHUA
18
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Oranbl  KOMIIETEHINH, NpeyCMOTPEHHbIE  00pa30BaTeIbHOM
nporpamMMmoii, chopMHpOBaHBI Ha BBICOKOM YypoBHe. CB0oOOAHOE
BJIQJICHUE MAaTepUajoM, BBISBICHHE MEXIPEIMETHBIX  CBs3eHl.
YBepeHHOE BIIQJICHHE MOHATHHHBIM  allapaToM JUCIUIUINHBI.
[IpakTnueckue HaBBIKU npo¢eCcCuOHAITBHON JEATEIIbHOCTH
chopMupoBaHbl ~Ha  BBICOKOM  ypoBHe.  CHoCOOHOCTH K
CaMOCTOSITEIbHOMY HECTaHJApPTHOMY PELICHHIO MPAKTHYECKUX 3aa4

100% - 90%
(OTIIMYHO)

Otambl ~ KOMIIETCHIMH,  IPEIyCMOTPEHHBIE  00pa3oBaTeNbHON
MPOrpamMMoi, chopMHUPOBAHBI JIOCTaTOYHO. HeranbHoe
89% - 75% BOCIIpOU3Be/IcHHEe Yy4yeOHOro wmarepuana. IlIpakTHueckue HaBBIKH
(xopor11o) npodecCUOHANbHON ~ JESITeIBbHOCTH B 3HAYMTENBHOH  Mepe
copmupoBansl. [IpHCyTCTBYIOT HaBBIKM CaMOCTOSITETIBHOTO PELICHUS
NPAaKTHYECKHX 33]a4 C OTACTbHBIMHU 3JIEMEHTAMH TBOPYECTBA.

Oranel  KOMIIETEHINH, IPEyCMOTPEHHBIE o0pazoBaTebHON
nmporpamMmmoi, copMHpOBaHBI Ha MHUHHMAJIbHOM ypoBHe. Hammuune
74% - 60% MUHHUMAaJIBHO JIOIyCTUMOTO YPOBHS B YCBOCHMM y4eOHOro marepHala,
(YOOBIETBOPUTENBHO) |B  T.4. B CAMOCTOSITEIBHOM pEHIEHMH MPAKTUYECKHX 3ajad.
[IpakTnueckue HaBBIKU npodeCcCuoHATBHON JEeATEIIbHOCTH
c(OpMHPOBAHBI HE B MOJIHOM Mepe.

Otanbl ~ KOMIIETEHIIMH, IIPETYCMOTPEHHBIE o0Opa3oBaTenbHOI
nporpamMmoii, He cpopmupoBanbl. HemoctaTouHbI ypOBEHb YCBOCHUS
MEHEee 60%|noHsATHITHOTO anmapara W Haauyue ¢GparMeHTapHBIX 3HAHUU 110
(HEYTOBIETBOPUTENBHO)| IMCUMIUIMHE. OTCYyTCTBUE MHUHHUMAJIBHO JOIYCTUMOIO YpPOBHS B
CaMOCTOSITEJIbHOM pELICHUHM IpakTU4decKux 3anad. lIpakrtuueckue
HaBbIKU PO(ECCUOHATIBLHON eI TeNIbHOCTH HE CPOPMHUPOBAHBI.

6. MeTogu4YecKe MaTepUaJibl IO 0CBOEHUIO AW CLUNIUHBI

PexomMeHnaaumuu no noAroToBKe K NpakTUH4ecKoMy (CEMHHAPCKOMY) 3aHAATHIO
OCHOBHOHM T11e/IbI0 TPAKTHUYECKOTO (CEMHHAPCKOTO) 3aHATHS SBIISICTCS TPOBEPKA TTyOHWHBI
NOHUMAaHMS CTYJCHTOM H3Y4aeMOW TEeMbl, y4eOHOro Marepuaja M yMEHHUS H3JI0XKHUTh €ro
coJiep’KaHue SICHBIM M YETKHUM SI3bIKOM, Pa3BUTHE CAMOCTOSITEILHOTO MBIIIJICHUS! U TBOPYECKOM
aKTUBHOCTH y cTyzAeHTa. [[oAroToBKa K NpakTHUYECKOMY (CEMHHApPCKOMY) 3aHSATHIO BKJIIOUAET B
ce0s ciemyroiee:

- 00s13aTeNIbHOE 03HAKOMJICHHE C TUTAHOM 3aHSTHS, B KOTOPOM COJIEPIKATCS OCHOBHBIE BOIIPOCHI,
BBIHOCHMbIE Ha OOCYKJICHUE;

- W3y4YeHHE KOHCIEKTOB JIEKIIMH, COOTBETCTBYIOIIMX pa3/esioB yuyeOHMKa, yuyeOHOro mocodus,
CoJepKaHUsl PEKOMEHI0OBaHHBIX HOPMATUBHBIX IIPABOBBIX AKTOB;

- paboTra c OCHOBHBIMHU TEPMUHAMH (PEKOMEH/IYEeTCSl X BBIYUUTH);

- U3y4YeHHUE JOMOJHUTEIHHONW JTUTEPATyphl MO TEME 3aHATHUSA, JeNas MPU ITOM HEOOXOIUMBIC
BBITIMCKH, KOTOPBIC MOHAI00ATCS PU 0OCYKIECHUU HA CEMUHAPE;

- (opMynMpOBaHME CBOEr0 MHEHHMS IO KaXJIOMy BONPOCY M apryMEHTHPOBAHHOE €ro
000CHOBaHUE;
- 3amUCh BO3HHUKIIMX BO BpPEMs CaMOCTOSTEIbHOH paboThl C ydyeOHMKAaMH M HAy4HOU
JUTEPATYPhl BOIPOCOB, YTOOBI 3aTEM Ha CEMUHAPE MOJIY4YUTh HA HUX OTBETHI;
- oOpareHue 3a KOHCYJIbTAllMel K IPenojaBaTesio.
PexomeHnaanuu no caMocTosiTeJIbHOI padoTe CTyIeHTOB

ITpu camocTosATeNbHOM paboTe JOCTUTraeTCsl KOHKPETHOE YCBOEHUE Y4eOHOro MaTepuaia,
Pa3BUBAIOTCS TEOPETHUECKUE CIIOCOOHOCTH, CTOJb BaXKHBIC IJIsI COBPEMEHHOW IOJTrOTOBKU
CHELMAINCTOB. 3aJaHus M CaMOCTOSTENbHOH paOOThl BKIIOYAIOT B Ce0 KOMIIIEKC
AQHATUTHYECKUX 33aJaHUH BBIMOJIHEHUE, KOTOPBIX, MIPEANOoaraeT TIiaTelbHOe H3yUeHne yueOHOM
JUTEPATYPBl, a TAK)KE 3aKOHOJATEIbHBIX W HOPMATHUBHBIX JOKYMEHTOB Ipe/UlaraeéMbix B II.0.
«Y4eOHast TuTepaTypa u pecypcsl HH(POPMAIMOHHO-TEIEKOMMYHUKAMOHHOM ceTH "HMHTepHeT",
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y4eOHO-METOMYECKOe  O0ECleYeHne  CaMOCTOATENBbHOM  paboThl  OOydalommMxcst 10
JUCIUILIMHE». 3a/laHus IPEJOCTaBISAIOTCS HA MPOBEPKY B PYKOIHCHOM BH/IE.

Ne n/m Tema Bonpocsl, Beinocumbie Ha CPC
1 2 3
1 Beenenue B nucuumnuny. | [Ipeamer u 3amaum kypca. KpaTkas xapakreprucTuka 3a1a4
OCHOBHBIE TIOHSTHS: MaTeMaTHYECKOTO aHaJN3a, THHEHHON anreOpsl U TEOPHUU BEPOSITHOCTEH.
MHOK€CTBO, (pyHKIIHS Hcnonb3yeMble 0003HaueHus: B MaTeMaruke. [ pedeckuii andaBur.

ITonsatue MHo)ecTBa. Onepanuu Hajx MHOXKeCcTBaMH. YucioBble
MHOecTBa. OToOpaxenue. DyHKuusL.

2 HccnenoBanne GyHKITUH OxkpectHocTh TOukd. Onpenenenue npenena Gyakiuna. CBoiicTBa
(npenensi, npezenoB GyHkuit. beckoHeyHo OobIIMe U OECKOHEYHO MAJIbIC
HETPEPHIBHOCTD, GbyHKIHH.

npousBoaHble, rpaduky) | [Ipupanienue aprymenTa, npupanienue GyHKIH. HenpepbIBHOCTS.
CaoiicTBa HernpepbIBHBIX (QyHKuuit. Knaccngukanus rouek paspsia.
VYcTpaHuMble U HEYCTpaHUMBbIE TOUKU pa3phIBa.
Hdudpepennuposanue. [Ipoussoanas. ['eomerpudecknii 1 pusndeckuit
cMbIca pousBoaHou. [IpaBuna nuddepentupoBanus. Tabauma
MPOU3BOIHBIX OT 3IEMEHTAPHBIX (QYHKINH.

Heo0xoaumble 1 10cTaTOYHbIE YCIOBHSI BO3pACTaHUS MM yOBIBAaHUS
¢ynkun. Heo6xoauMele 1 1O0CTaTOUHBIE YCIIOBUS SKCTPEMyMa
¢ynkun. BoruytocTs u BblTyKinocTh rpadguka ¢pyHkiun. Touka
neperuba. JlocraTouHble yCIOBHUSI BOTHYTOCTH (BBIITYKIIOCTH) rpaduka.
HccnenoBanue rpadikoB QYHKITHA.

3 ITepBooOpaznas [epBooOpasnas ¢pynkius. OnpeaeneHre HeoNpeaeIeHHOro HHTerpaa.
byHKIMS. CBoiicTBa HEONpEeIeICHHBIX HHTETrpajIoB. Tabnuia craniapTHBIX
Heompenenennsrit UHTErpanoB. MeTos 3aMeHbl IepeMeHHbIX. MeTo MHTErpUpOBaHuUs 110
HHTETpan 4acTsM.

4 Onpenenennslii uaTerpan | OnpezneneHue onpeneneHHoro uurerpana. @opmyna HetoroHa-

Jletionuua. CBoiicTBa onpeesieHHBIX HHTErpajIoB. MeTo]| 3aMeHbI
HnepeMEeHHbIX. MeToA MHTErpupOoBaHUs 10 YaCTSIM JJIs OIpEeeIeHHbIX
MHTETpajyoB. Beraucnenue miomanei miockux Guryp.

5 DneMeHTH! TMHEHHOI Omnpenenenne Matpuusl. Kitaccndukanus marpun. CroxeHue u
anreopsl yMHOkeHUe MaTpull. Panr marpurel. Onpenenurenn BTOPOTro U TPETHEro
HOPSIAKOB.

JomycTiumble ipeoOpa3oBaHusl CUCTEM JTUHEHHBIX YPaBHEHHMH.
MHoxecTBO pelieHnit cucteMsl. Perienue cucTem JIMHEWMHBIX ypaBHEHUH
o npaBmty Kpamepa. Mcnonp3oBanre 00paTHOM MaTPHIIBI IS
HAXOXICHUS PEeLICHUS.

6 BrickasbiBanus u BrickaspiBanme, anredpa Beicka3biBaHui. Jlorudeckue GyHKINM.
JIOTHYECKHUE OTIePaIiui Jlornueckue onepannuu: HHBEPCHS, KOHBIOHKITUS, TH3BIOHKIIHS,
WMIUTHKAITAS, SKBHBAJIEHTHOCTD. J{narpammer Diinepa-Benna. TaObmuiisr
WMCTUHHOCTH Jlornueckux onepauuil. [Ipuopurer oruyeckux onepauuii.

Pexomengannu nmo padorte ¢ JuTepaTypoit

[Ipu paboTte ¢ nuTeparypoid He0OX0AMMO 0OpAaTUTh BHUMAHHUE Ha CIICIYIONIHNE BOTIPOCHI.
OcHoOBHAs 4YacTh Marcpuajia H3JI0OKCHA B y‘Ie6HI/IKaX, BKJIIIOYEHHBIX B OCHOBHOM CITMCOK
auTepaTypsl paboueil mporpaMMbl AMCHUIIIMHBL. OCHOBHAas W JOMOJHHUTENIbHAS JHUTepaTypa
npeaHa3HauyCHa IJId MOBBIMICHUS KaYCCTBa 3HAaHUHU CTYACHTA, paClIUPCHUA €TO Kpyro3opa.

[Ipu 3TOM TONE3HO MPOUYUTAHHYIO JIUTEPATYPY 3aKOHCHEKTUpOBaTh. KOHCHEKT moimkeH
OTBCUATb TPEM TpGGOBaHI/I}IMI 6I>ITB COACPIKATCIIbHBIM, IO BO3SMOXXHOCTH KPATKUM W IPAaBHUIJILHO
0 OpMJIICHHBIM.

COI[ep)KaTG.HBHBIM €ro CJICAyCT CUUTaTh B TOM CJIy4dac, €CJIM OH ICPCAaAcT BCC OCHOBHBIC
MBICTU aBTOPOB B LEJIOCTHOM BHJE. M3I0XKHUTH TEKCT KpaTKO — 93TO 3HAUYUT Tepeaarthb
COACPKaHNUC KHUTH, CTATbU B 3HAYUTEIbHOMI MEpC CBOUMMHU CJIOBAMH. HpI/I 9TOM CJICAYyCT
INPUIIEPKUBATHCA MpaBUjla - 3alKChIBaTh MBICIL aBTOpa pabOThl JIMIIG IOCIE TOTO, KaKk OHa
XOpomIo moHsTa. B TakoM ciyyae nmocraBieHHas 1enb Oyaer qocturnyrta. Llutuposars aBTopoB
H3ydaeMbIX paboT (C 00s3aTEIHPHOM CCHUIKON Ha UCTOYHHUK) CIIEAYEeT B TEX CIydasx, €CIM HaJlo
3aMMCbIBATL OYCHBb BAXKHOC OMPCACIICHHUC UJIN ITOJIOKCHUC, 06061ua101u1/1171 BBIBOJ.
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7. YueOHasi iuTepaTypa u pecypcbl HHPOPMANUOHHO-TEJIEKOMMYHHUKAIUOHHOM CeTH
HNuTepHer
7.1. OcHoBHas1 JIuTepaTypa

1. Beicmas MaTemMaTHKa JUIsi YKOHOMHCTOB : y4E€OHHMK JUIsl CTYJACHTOB BY30B, OOYYArOIIHMXCS IO
skoHomu4eckuM crnenuaibHocTsam / H. I. Kpemep, b. A. Ilytko, . M. Tpumun, M. H. ®puaman
; mon penakuuen H. L. Kpemep. — 3-e uzn. — Mocksa : JOHUTU-JAHA, 2017. — 481 c. —
ISBN 978-5-238-00991-9. — Tekcr : anektponnsiit // Iudposoii o6pa3oBaTenbHbIin pecypc IPR
SMART : [caititr]. — URL: https://www.iprbookshop.ru/74953.html — Pexum nocrymna: ans
aBTOPHU3UP. MOJIb30BATEIICH

2. IHunaues, B. C. Bricmas maremaruka : ydeOHoe mocobue ansi By3oB/ B. C. IllumaveB. — §-e
u3a., mepepadb. m gom. — MockBa: WM3marensctBo IOpaiit, 2023. — 447 c. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-12319-7. — Tekct : snextpoHHbId // OOpa3oBaTenbHas

mnatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/510530

7.2. JlonoiHUTEIbHAS JIUTEPATypa

1. Anekcees, I'. B. Kypc BbIcmieid mMaTeMaTHKH JUIsi TYMaHHTApHBIX HAMNpaBJICHUH : ydeOHOE
nocobue / I'. B. AnekceeB, . . XonsBun. — Mocksa : At [Tu Ap Meaua, 2020. — 264 c. — ISBN
978-5-4497-0456-6. — Tekcr : anexktponnsiil // Lludposoit obpazoBatenbublii pecypc IPR SMART :
[caiT]. — URL: https://www.iprbookshop.ru/96847.html — Pexum nocryma: uisi aBTOPHU3UD.
M0JIb30BaTENEN

2. Abpamosa, U. B. Bricmas maremaTHka: y4yeOHO-METOIMUYECKOE MOCOOME JUIsl MPAKTHUYECKUX
3anstuii / U. B. AGpamosga, 3. B. [llunoBa. — Mocksa : A#t [Iu Ap Menua, 2023. — 141 c. — ISBN
978-5-4497-1846-4. — Texcr : snexkrponHsiit // Ludposoit odpasosarenshbiii pecypc IPR SMART :
[catit]. — URL: https://www.iprbookshop.ru/125591.html — Pexum moctyma: st aBTOPHU3HP.
M0JIb30BaTENEN

7.3. HopmaTnBHBIC IPAaBOBbIE JOKYMEHTHI U HHasI IPaBoBasi HH(oOpManust
He npegycmoTrpeHsl.

7.4. UnTepHET-pecypChl, CIPABOYHbIE CHCTEMBI

1. http://base.garant.ru/ - cripaBOYHO-IIOMCKOBAs cucTeMa «l apaHT»

2. http://www.consultant.ru/ - cipaBo4HO-TIOMCKOBas cuctema «KoncynpranT [lmroc»

3. http://www.minfin.ru/ru/ - obunmaneHeii cailtt MunuctepcTBa ¢punancoB PO

4. https://training.i-exam.ru/ - MHTepHeT-TpeHaxkepsl B cdepe obOpaszoBanus HUU
MounuTtopuHra kauectsa 00pa3zoBaHUs

7.5. UHBIE HCTOYHUKH

1. Brictmas martematuka. Yacte II. Martematnyeckmii anamm3: ydeOHoe mocobue / B. M.
byxrtosposa, B. M. I'ymuna, O. B. TI'onosko, I'. H. JlamaeBa. — KemepoBo : Kemeposckas
rocygapcTBeHHass MenunuHcKas akagemus, 2007. — 92 c¢. — Texker : anekrponubiit // udposoii
obpazoBarenbHblil pecypc [IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/6112.html —
Pexxum noctyna: st aBTOpU3HUP. MOJIb30BaTEEH

2. I'onosko, O. B. Beiciiag marematuka. Yacts I. Matpuus! u onpeaenutenu. CucteMbl TMHEHHBIX
ypaBHeHU. BekTopHas anreOpa u aHamuTH4ecKas reoMeTpus : yueobnoe nmocooue / O. B. I'onogko, I'.

H. [JamaeBa, E. B. CanranoBa. — KemepoBo : KemepoBckas rocynapcTBeHHas MeEAMIMHCKas
akamemust, 2006. — 56 c. — Texkcr : snmektponHbiit // Iudposoit ob6pazoBatensHBI pecypc IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/6111.html = — Pexum pnocrtyma: nmus

ABTOPHU3UP. MOJIb30BATEIICH

8. MarepunanbHo-TexHUYecKas 6a3a, HHGOPMAIMOHHBbIE TEXHOJIOTHMH, IPOrPAMMHOE
o0ecreyeHue 1 HUHGPOPMANMOHHBIE CIIPABOYHbIE CUCTEMbI
2



MatepuanbHO-TeXHUYECKOE 00ecIiedeHre JUCIIUIUIMHBI BKIIIOUaeT B ce0si:

- JIEKIMOHHBIE ayIUTOPHH, 000pYIOBaHHbIE BHICOIPOCKIIMOHHBIM 000pYI0BaHUEM IS
Mpe3eHTalNi, CPEICTBAMHU 3BYKOBOCIIPOU3BEICHUS, SKPAHOM;

- TIOMEILEHUS JJIsl IPOBEACHUSI CEMUHAPCKUX U MPAKTHUECKUX 3aHATUH, 000pyIOBaHHBIE
y4eOHOI MeOeIbIo.

JlucuumiuHa TOAAepKaHa COOTBETCTBYIOMIMMH JIMIEH3MOHHBIMUA  MPOTPAMMHBIMH
npoxykramu: Microsoft Windows 7 Prof, Microsoft Office 2010, Kaspersky 8.2, CIIC T'apanT,
CIIC KoHcynbTaHT.

[IporpamMMHBbIe cpencTBa obecriedeHus yaueOHOro mpoiecca BKI0YaroT:

- IporpaMMbl ipe3eHTaoHHoi rpadguxu (MS PowerPoint — 1711 moAroTOBKM CI1aliIoB 1
MpEe3eHTaLUN);

- TekcToBble pegaktopsl (MS WORD), MS ECXEL — st Tabau1i, 1uarpamu.

By3 oOecneunBaer KaxJ10ro 00y4aromerocst paboynmM MECTOM B KOMIIBIOTEPHOM KJlacce
B COOTBETCTBUU C 00bEMOM M3yUYaeMbIX TUCHUIUIMH, 00€CIIeYrBaeT BhIX0O B ceTh VIHTepHET.

[ToMemienust A CaMOCTOSATENBHOW pPabOThl OOYYAOLIMXCS BKJIIOYAIOT CIEAYIOUIYIO
OCHAILIIEHHOCTh:  CTOJIBI ~ ayJUTOpPHBIE, CTyJbi, JOCKH ayJAUTOPHBIE, KOMIIBIOTEPHl C
MOJIKJIFOUEHUEM K JIOKAJTHbHOW CETH MHCTUTYTA (BKJIIOYasi MPaBOBBIC CUCTEMbI) U VIHTEepHET.

Jns  u3ydeHus  y4yeOHOM  NUCUMIUIMHBI  HCIOJB3YIOTCS ~ aBTOMATHU3MpPOBaHHAs
O6ubnuoreyHas WHPOPMAIIMOHHAS CHUCTEMa M DJIEKTPOHHbIE OMOIMOTEYHBIE CHUCTEMBI:
«YuuBepcuterckas  oubnmoreka  ONLINE»,  «DmektpoHHO-OMOIMOTEUHAS cucremMa
uznatensbetBa  JIAHb», «DOnekTpoHHO-OMONMoOTEeYHAast cucTemMa wu3AarenbcTBa «HOpailT»,
«OnekTpoHHo-OmOMMoTeunass cuctema IPRbooks», «Hayunas »snexkrponHas OubOimoTeka
eLIBRARY» u np.
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1. Bompocsl k 3k3aMeHy 10 AUCHHUILINHE:

Lo xasxcoomy onpocy Heob6xo0umo dams onpedeneHue NOHAMUL, NPUEECMU UCNONb3YeMble
0003Hauenust, Popmynvl 05l BbIYUCTEHUS U NPUMEPDL.

1. ITonarue muoxxecTBa. Onpenenenue QyHKIHH.

2. Ilpenen pynkiuu. CBOMCTBA MPECIIOB.

3. HenpepriBHast ¢pyHkimst. CBoicTBa HEMPEPHIBHBIX ()YHKITHHA.

4. IlpousBoanas ¢pyHkiuu. OcHOBHBIE MpaBwiia qudPepeHIpoBaHmsl.

5. HeoOGxonumble 1 TOCTATOYHbIE YCIOBUS AKCTPEMyMa (PYHKILIUH.

6. Borayrocth u BBIIyKJIOCTh rpadguka pyHkuuu. JlocraTouHble yCIOBUS BOTHYTOCTH
(BBIMYKJIOCTH) TpadukKa.

7. BepTukanbHble, TOPU30HTAIbHBIE U HAKIIOHHBIE ACUMITTOTHI TpaduKa.

8. UccnenoBanue rpadukoB GyHKIMN (cXema).

9. PaccrostHue Mexay TOYKaMH Ha IUIOCKOCTH U B IPOCTPAHCTBE. YPaBHEHUE NPIMOU,
IIPOXOMIIEH Yepes3 ABE TOUKHU.

10.
11.
12.
13.
14.
15.
16.
17.
18.

Omnpenenenne MaTpuiibl. ApudMeTrndecKkue AUCTBUS ¢ MaTPUIIAMHU.

Onpenenureny BTOPOro U TPETHEr0 MOPSAAKOB.

®opmyiibl Kpamepa Hax0XIeHUs pEelIeHUs] CUCTEM JIMHEHHBIX YPAaBHEHUM.

Yacrtubie npousBoanbie. [lomubiii qmuddepenmmar.

[TepBooOpasnas ¢pynkuus. HeonmpeneneHHbIi HHTETpalI U €r0 CBOMCTRA.

Tabnua craHgapTHEIX UHTETPAJIOB.

MeTto/ 3aMeHbl TepeMEHHbBIX. MeTOl HHTETPUPOBAHHUS 110 YACTSM.

OnpenenenHblii nHTErpai u ero ceoiictea. ®opmyna Hetorona-Jleltoauna.
MatemaTruueckoe MoHsATHE MEPbl MHOKECTBA. Bhruncienue miomaan miockoi Gurypsl

(KpMBOJIMHENHOHN Tpaneyy) ¢ IOMOILBIO ONIPEIETICHHOIO UHTETpala.

19. Onepanun Haa MHOkecTBamMu. CxemaTuueckoe uzobpaxenue. uarpammbl Diiiepa-
Benna.
20. Omnepanuu HaJ BHICKa3bIBaHUSAMU. TaOIUIIBI HCTUHHOCTH.
2. TecToBble MaTEPHAJIBI
0 10
1. Onpenemurens | 3 2 1| pasen...
-2 1 1
1)-5 2)1 3)-1 4)5
1 20 1 10
2 Eem A=10 u B=0 B, To marpuna C =24 + B wumeer BHJI...
4 -5 g0 2p
11 @3 g1 31 i1 30 10 11
1) 2) 3) 4)
18 B8 @8 n4 B3 g8 @ §
3. Ecnun (X0,¥0) - pelieHue CHUCTEMBI JIMHEMHBIX YpaBHEHUI

ix+2y=[3

3x+2y:|§

, TOTIa X0—yo paBHO...

1)-0,5 2)7,5 3)0 4) 7,5

4. IlponsBonHas QyHKIMU Y = COS()C2 1) MMEET BUL. ..
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1) 2) 3) 4)
2xsin (xz 1) — 2xsin (x2 1) xsin (x2 1) — sin (xz 1)

5. Ykaxute Bua rpaduka QyHKUIUH, A7 KOTOPOH Ha BCeM OTpe3ke [a;b] oJHOBpEeMEHHO
seimosasirorest yenosus y @0, y' B0, y"@O.



g9 Hactnas nponssonas QyHxumn 7 = x*cos2y mNo mepeMeHHO Yy B TOYKe
M1, ~ pasna...

—10
27
1)0 2)-1 3)1 4)4
7. MHOXecTBO mepBoobpasnbiX Gyukmun f (x) = e%*+2 umeer Bus. ..
2)
1) 1 4)
6x+2
_6€6x+2 +C —€6x+2 +C 3)e o +C 6€6x+2+c

8. Ilmomanp ¢urypsl, n300pakeHHON Ha PUCYHKE,

}TJL
T y=x2+0,5
B OIIPENEIISIETCS UHTETPAIIOM. ..
:1 — ‘3{
0 2lj 2 2)2) 0 32)) 0 2-:” )
(x 1 dx (1,5 x dx (1 x dx (x 0,5 dx
el 0 el el

9. Ha umcnoBoii npsimoii jana Touka X =5,6. Torga ee «I-OKPECTHOCTLIO» MOXKET
SABJIATBCSA UHTCPBAI ...

1)(5.4;5,8) 2)(5,2;5,6) 3)(5,6;5,9) 4)(5.4:59)

10. O6pazom orpeska [0;1] mpu orobpakennn [ =3x + 2  sasusercs...
1) [2;3] 2) [2;5] 3) [257] 4) (0;5)

11.Ecim 71 =10B1{ 7o =2+1i,710 71 0 22 pasHo...

1) 3+3; 2) 1Bl 3) 3@ 4H203
1 1
1

12. Ompenenurens | 3 2 1 | pasen...
0O 10

1)-5 2) 4 3) -1 45



izl 21 i1 @11

13. B A=0 u B=10 @, ro marpunia C =34 -B wuMeeT BUL. ..
4 =5 B0 2j
% [3 13 > 0 1
? 7 ] L ! j
I 8 @4 1 8
1 8 2 - ? 4 -
"2 "8 By it '8
14. Ecmu (X0,y0) - pelieHne CHCTEMBI JINHEMHBIX ypaBHEHU U
Ix+2y=1
, TOTAa Xo—Yo pPaBHO...
PB3x+2y=3

1)-0,5 2)2 3)0 4) 1

15. IlponsBoaHas pyHKIHU Y = Sin(l xz) MMEET BHI...
1) 2) 3) 4)
2xcos(1Bx2)  -2xsin(? @] Bxcos(1B4)  Beos(mx +1)

16. Ykaxute Bu rpaduka pyHKIUH, [UIsI KOTOPOH Ha BceM OoTpe3Ke [a;b] ofHOBpEMEHHO
Beimonusiores yenosust y 10, y'E0,  y"BO.

Y y.n
: \
) o a
17. Yacthas npoussoanas GpyHkuuu z = x*In2y no nepemenHoit y BTouke M (1;1)
paBHa...
1)0 2) 1 3)-1 44
18. MHOkecTBO epBooOpasHbIX GyHKIMK  f(X) = €332 pmeer BuL. ..
3)
D B3xE2 1 B3xE2
A30322 4O 2) e +C  -"emm 4) e +C
3
19. [Tnomane Gurypsl, n300pa’keHHON HA PUCYHKE,
y F Y
T y=x*+6,5
E ONPENENAETCS UHTETPAJIOM. ..
i I ] rx
1) 2) 3) 4)



1 2 0 1
2 2
u] G ﬁ,s 2 s ( 2, Jix (18 x?)dx
0 0 1 0
20.Bcnm z1 =20 zp=2+1i,710 71 0 2 pasmo...
1) 3+3i 2) 40 3)3 Bli 45
OTtBeThHI HA BOIIPOCHKI TCCTA.:
Negommipoca| 1 |23 45|67 |89|10/11|12/13|14|15|16|17|18[19|20
NeoTBeTa 1 {2323 |1(2(3(1(2]3 2 3[4|3|4/2/3(|4|4

3. OTKpsbITHIE 3a1aHNUS

TeMaTHKka YK3aMeHAIHOHHLIX 32124
2. Ilpenensl, mpousBoaHas GyHKIIUH.

3. UccnenoBanue GpyHKINU.

4. Pemmenue cuctem no Gopmynam Kpamepa.
5. ApudmeTndeckne JeHCTBUS C MaTPHUIIAMH.

6. OnpenenuTeny.

Hajitu npenennst

. a5
lim :
«@m Dy’ T
. sin3x
lim :
W0 tg 2x
x> A3x+2

m—
@1 x @1

2
lig? >,

b

IIpumepsl 32124 K IK3aMeHY




4x° @1
im————;
xam 5y +23§8

lim (1+3x)7.

x@0

Hajitu npou3BoaHbie QyHKIUIA:

y=302:
3
y=2%
_2x+1

x5

y =5 +sinxcos x;
y =log5+3x%);

3x+2
y= .
S5x @1
HccaenoBath HAa MOHOTOHHOCTD M IKCTPEMYMbI H CXeMATHYHO MOCTPOUTH rpadpuk
x +1 X Bl 1+ x @ x2
y= ; y= ; y=——
X X 1+ X

HajiTu nHTEepBaJIbl MOHOTOHHOCTH, TOYKHU IKCTPEMyMa

y =2x3 B9x? +12x +1;
y=x>A3x* 081,

y=2x3B5x* +4x.

Marpuubi
283 2 St 0 gy oh ABw AT
a)lauet A= ; 7 uB= . Haittu u AT,
L ey 8 g
i1 41 4y B= @ 5 [B4n
6) Manbr A = @1 1 p. SBuasercs am marpuua B obparHoii
matpune A ?
@ 21 5 % @4 3 1
B) lanot A= 3 2°, B=[01 6 .Haitru AT u2A@ B.
=

2

Enzs 3.5 18 10



BolunciauThb onmpeaeauTean:

) A1 2 3
I B2
@2 3
5 1)
1 @2 3
Pemutes mo ¢popmyaam Kpamepa
B3x, Bx = 2x,
6x -£7x = 16; 3x

o 2 K

3x,

+2x
2

8

25’

@21 3

2 2
AR2x,  +3x2
g 2lx +X

|

2

=l

N =

D B~ O

19

N > W
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