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1. Henau ocBOeHUs TUCUMIIIMHBI

OucumnnunnHa

«CneuyunanbHble  YHKUUNY,

OTHOCSAWAsACA K AucuunnMHaMm no  BblGopy

npodpeccrnoHarnbHOro Lukna, npegHasHadeHa Aansi o3HakomreHus 6yayuwmx 6akanaBpoB co

cneumnanbHbIM - OYHKLUSAM

B6eTa-pyHKUMSA, ramma-qyHKUNA, WHTErpanbHbii  norapugm,

WHTerpan BepOSTHOCTWU, WHTErpanbHbli CUHYC, WHTEerparnbHbl KOCUHYC, 3MnunTuyeckue
dyHKUMK. oCcTpoeHne Kypca HanpaBneHo Ha hopMmpoBaHmne y obyvyaemblix npeacraBneHuns
O MPUKNagHbIX BO3MOXHOCTSX MaTteMaTuKu.

Ilepeyenb mpogecCHOHAIBHBIX CTAHIAPTOB, 0000IIEHHBIX TPYAOBBIX (PYHKIHI M TPYIAOBBIX

(¢yHkuuii, coOoTBeTCTBYIOMUX NPOGecCHOHAIBHOM AesITeIbHOCTH BIIIYCKHUKOB

HaumenoBanue nokymMeHTa Kon HawmmenoBanue 6a30B0# IpymIibl, JODKHOCTH
(mpodeccnn) WK CIIETHATEHOCTH
OK3 2320 [IpenoxaBaresnu B CpeAHEH IIKOJIE
2340 [IpenonaBareny B CHCTEME CIIEIUATLHOTO
o0pa3zoBaHus
Kon n 006001 eHHbIe TPYA0BbIE PYHKIUMN Tpynosbie pyHkumun
HaMMeHOBaHUe Kon HaumeHnoBanue YpoBenb HaumMeHoBanue Kon YpoBenb
npogeccuoHaJIbLH KBaJIM(uKa (moayposen
oro 10001 b)
cTaHJapTa KBaJIU(pUKA
UH

01.001 Ilemaror [legarornyeckas O6menenaroruuec | A/01.6
(menmarormueckas NESITENBHOCTB 110 Kast pyHKIHs. 6
JeSITEIIBHOCTD B MPOCKTHUPOBAHHIO U OOyuenue
JIOIIKOJIBHOM, peanu3anun BocmourarensHas A/02.6
Ha4aJIbHOM 00pa3oBaTeIbHOTO JICSITEIIBHOCTh 6
00111EM, A mporiecca
OCHOBHOM 00IIIEM, 00pa3oBaTeIbHBIX 6
CpeaHeM 001eM OpraHu3aIysIx PasBuBaroras AJ03.6
o0Opa3oBaHuN) JTOTIIKOJIHHOTO, JIESITeTLHOCTh
(BocIIMTaATEND, Ha4aJILHOIr0 OOIIETO, 6
YUHTEIh) OCHOBHOTO 00111€Tr0,

CpEIHETO 00IIero

o0OpazoBaHus

Ilegaroruueckas Ilenaroruueckast

JIeSATEIILHOCTD TI0 JIESTELHOCT 10

MPOEKTUPOBAHUIO U peau3aIimn

g | Peamsamuu 6 porpamMm B/03.6 6

OCHOBHBIX OCHOBHOTI'O 1

00111e00pa3oBaTenbHbIX CpenHero

nporpamMm o011ero

o0OpazoBaHus




Mecto qrucuuninnbl B cTpykrype OIIOII 6akanaBpuara
Jucuummza oTHOCUTCA K 050Ky 1: «luctummunabi(Momynn)». K yactu, popmupyeMoii yuacTHUKaMu
obOpasoBarenbHBIX oTHOIIEHUH. UnTaeTcs B 7 cemectpe. Haxonurtes mox maaexcom b1.B.JIB.01.01.

2. Pe3ysabTarhl 0cBOeHMSI JUCHUMILIMHBI (MoayJsi) CrneumnajibHble GyHKIMU

[Tpouecc wu3ydeHus IUCHMIUIMHBI HaMpaBieH Ha (OPMUPOBAHHME SJIEMEHTOB CIIEIYIOIINUX
komreteHiuit B coorBerctBuu ¢ ®I'OC BO no nanHOMy HanmpaBJIeHUIO:

Kon HaunmenoBanue Nuaukatop JOCTUAKEHUS] KOMIIETEHIIUN
KOMIIETEH- KOMIIETEHIINHU (3aKperuUIeHHBIH 32 TUCIUILITUHON )
10701
YVK-1 Crioco0eH oCyIIecTBISATh YK-1.1. AHanu3upyer 3a/1a4y, BeIICISS ee 0a30BbIe

MOUCK, KPUTUYECKHUI aHAJIU3 | COCTaBJISAIOIIHE;

nHpOpMaINH, TPUMEHSATh VYK-1.2. Onpenenser, MHTEPIPETUPYET U PAHKUPYET

CHUCTEMHBIN OAXO J1s1 nHdopmMaIuio, TpedyeMyto JIJIs pelIeHus OCTaBICHHON

pelIeHus MOCTaBIEHHBIX 3a/1a4u;

3a/1a4 YK-1.3. OcymiecTBiseT MOMCK MHPOPMAIHH AJIs PEIICHUS
MOCTABJICHHOM 3a7]a4M 110 Pa3IMYHBIM THUIIAM 3alPOCOB;
VYK-1.4. ITpu 06paboTke nHPOpPMALIUN OTIUYACT (HAKTHI OT
MHEHUH, UHTEepIpeTaIuii, OIIeHOK, GopMHUpYET
coOCTBEHHBIC MHEHUS U CYKICHHS, apTYMEHTUPYET CBOU
BBIBOJIbI U TOUKY 3PEHUS;
VYK-1.5. PaccmarpuBaet u npejiaraeT BO3MOXKHbIE
BAapUAHTHI PEIICHUS MOCTABJICHHOM 3a]1a4M, OLICHUBAs UX
JTOCTOMHCTBA M HEJIOCTATKH.

I1K-1 Criocob6eH orpeaenuTh ITK-1.1: 3naet 0cOOEHHOCTH COBPEMEHHOTO dTana

obwuie GpopMbI 1 3aK0- pa3BUTHS 00pa30BaHUS B MHUPE, 3TAIlbl PA3BUTUS

HOMEPHOCTH OTIETHLHOM MATEMATUKIL

npeMeTHOH obacTu [IK-1.2: VYmeer CHUCTEMHO aQHAJIU3UPOBATh
MH(OpPMAIIHIO, COTTOCTABJIATH, JI€JIaTh BHIBOIBI
I1IK-1.3: Bnaneer coBpeMEHHBIMU METOAAMH,
METOAO0JIOTUEN HAyUHO-UCCIIEI0OBATEIbCKON 1EATEIbHOCTH
B 00J1aCTH MaTeMaTHKH, IEMOHCTPUPYET TMOHHUMAaHUE
o0IIe# CTPYKTYpBhI JaHHOU TUCIUILTUHBIL.




4.1. CTpyKTypa AUCHHUILINHBI (MOIYJIsI)

CTpykKTypa u coaep:kaHue TUCHUILINHBI (Moay.as) CnennajabHbie QyHKIIUN

OO0mmas Tpy10€MKOCTh TUCIUILIMHBI COCTaBIIsAeT 4 3a4eTHBIX eauHuIl, 144 yaca.

Buj yueOHo# padoThI

Bcero

IHopsiaxoBkIil HOMep cemecTpa

O0mas Tpy10eMKOCTh TUCIIUILINHBI BCETO (B 3.€.), B TOM
V(W (X

KypcoBoii mpoexkrt (pabora)

HE MPEyCMOTPEHO

AyZIHUTOpHBIE 3aHATUSA BCETO 44 44
(B akaj. yacax), B TOM YHCIIC:

Jlexrmmn 30 30
[IpakTudeckue 3aHATH, CEMUHAPBI 14 14
JlaGoparopHsie pabOThI

CaMocTosTenbHas padora Bcero (B akajl. yacax), B TOM YHCIIC: 64 6
KCP

OK3aMeH

OO01mas TPy I0EMKOCTh TUCIIATUINHBI 144 144

No/

HanmenoBanne
pa3zenoB U TeM

Bunpl yueOHo# paboThl, BKIIOYast
CaMOCTOATEIBbHYIO pabOTy CTYJCHTOB U
TPYIOEMKOCTS (B Yacax)

JTUCIUTUTAHBL (MOTYJIs) AyautopHas paboTa

CamocTosTenbpHas
pabota

DOpMBI TEKYILIETO KOHTPOJIA
ycreBaeMoCTH (110 HeIeJsIM

cemecTpa). DopMbI IPOMEXKYT.

aTTeCT

cemecTp
BCETro

JICKIMU

IIpaxr. 3anatus
Jlabopar. 3aHATHS

Jp.BuibI KOHTAK. Pao.

Kypcos. pad(.mpoekT)

Bcero

HO,HFOTOBKEI K 3K3.

Hpyrue Bunabt

CobecenoBanue

Konoksuym

IIpoBepka TecToB

[IpoBepka KoHTp.pad

ITpoBepka pedepara

IIposepka scce u

Kypcosas padora

Pa3gen 1. 'amma-dyHnkumun 6

11

N[

DiinepoB HHTErpa NepBOro poaa 2
(6era-dynkuus). Diinepon
HHTErpaj BTOPOro poja (raMma-
¢ynkuuns). beckoneunsie
npousBenenus. ®opmyia
Diinepa-I'aycca u ee cieacTBusl.

1.2

®dopmyna Beliepmtpacca, 4 |2
Jorapu@Muaeckas Iponu3BOIHAS
ramma-¢pyHkuuu. [Tpunoxenns
ramma-¢yskiun. @yaxknnn CKM
Maple, npeHa3sHAYCHHBIE TUIS
pabotsl ¢ 'aMma-QyHKITHEH.

Pa3zpnen 2. Tunepreomerpuyec- 8 |6
KasgsQyHKUMSA

22

21

Ormpenenenue u cBocTBa 4 |2
THIIEPTeOMETPHYECKOM (YHKIUH.
BeipaykeHne HEKOTOPBIX (PyHKLMIHA
4yepes3 THIEePreoMeTPUUYECKYI0
¢byHnkimio. Beipoxennas
rHIIepreoMeTpuyeckas QyHKIHSL.

2.2

®Oynkiuun CKM Maple, 4 |4
MpeHa3HAYCHHBIC IS pAOOTHI C

rurepr eOMe’I‘pH‘ICCKOﬁ




¢bynkuuei. [Ipencrasnenus
HEKOTOPBIX (DYHKIMHU Yepe3
TUIIEPreOMETPUUECKYIO
(YHKIHIO.

Pazgen 3. uaunapuyeckue
(pyHkuuu

22

3.1 |UHrerpupoBaHue ypaBHEHHS
Beccens. Pexyppenrhbie popmybl.
Hccnenosanue perieHuit
ypaBHeHus beccens.
[Munmanpryaeckue GpyHKINN
BTOpOTO pona. [IpousBonsimas
¢bynkiwms, uaTerpan beccens.
®ynkunn Heiimana.

3.2 OyHKINT XaHKEIs.
MomudurpoBaHHbIe
WUTHHAPUYECKHE (YHKIINH.
Oyukmun CKM Maple,
npeHa3HaYeHHbIE I paboThI C
MUTHHIPUYICCKUMU (DYHKIUSMH.
MaremaTiyeckoe 1 KOMITBIOTEPHOE
MOJICIIUPOBaHHE KOJIcOaHUi
KpYTJI0ii MeMOpaHBI.

Pa3gen 4. llosmmuomsl Jlexxanapa
u chepuyeckue GPyHKIUN

22

4.1 |Ipowssomsmas (yHKIHS
noarHOMOB JlexaHnpa,
PEKyppEeHTHBIE HOPMYJIBI.
CaoiicTBa nonnHoMoB JlexxaHapa,
pasnoxeHnue GYHKIUH B s 110
noauHoMmawm Jlexxanpa.

4.2  |Chepuueckne QpyHKIHN.
WuTterpupoBanne BOIHOBOTO
ypasuenust. @yukiuu CKM Maple,
npeiHa3HaYeHHbIe ISl paboThI C
nosinHomamiu Jlexxanapa. @yHkuuu
CKM Maple, npenHa3HadeHHbIE
Juisi paboThI CO chepuiIecKUMHU
¢ynkusamu. Pabora co
crienuaIbHBIMU (QyHKINSAMH B
Maple.

OO0mas TPy 1I0eMKOCTh, B 4acax

108

30

14

64

HpOMe)KyTO‘{Haﬂ aTrecTanusa

dopma

3auer

3a4eT ¢ OEHKOI

DK3aMeH

4.2. Conep:kaHue TUCIHILTHHBI (MOTYJIs1)

Paznen 1. Mamma-dynxuust

Tema 1.1. DiinepoB UHTETpaJI IEPBOTO poja (6eTa-hyHKIHMs ). DUIEPOB HHTETPAJI BTOPOTO POJia
(ramma-¢yHnkus). beckoneunsie mpoussenenus. opmya Diinepa-I'aycca u ee cieacTBusl.

Tema 1.2. ®opmyna Beitepiirpacca, norapupmuydeckas npou3BogaHas ramma-pyskuun. [punoxenus
ramma-pynkuuu. @yakimuu CKM Maple, npennazHaueHnslie 11 paboTel ¢ 'amma-pyHKIueH.

Pazgen 2. 'unepreomerpuyeckasi pyHKuus

Tema 2.1. OnpeneneHue U CBOMCTBA THIIEPreoOMeTpHIeCKor (PyHKITMU. BhIpakeHre HEKOTOPBIX

byHKIHMI yepe3 runepreoMeTpuyueckyto GyHkIuo. BeipoxkaeHHas runepreoMmeTpuyeckas GyHKIus.




Tema 2.2. Dynxkuun CKM Maple, npennasHadeHHbIe 1Jist pabOThI C THUIIEPIeOMETPUYECKON (PyHKIIHEH.
[IpencTaBneHnss HEKOTOPHIX (PYHKIMHU Yepe3 TUIEPreOMETPHUYECKYIO (PyHKIIHIO.

Pa3nen 3. HuanHapuyeckue GpyHKIUH

Tema 3.1. aterpupoBanue ypaBHenus beccens. Pekyppentasie popmyibl. HMccnenoBanue permeHui
ypaBHenus beccens. Llununnpuueckue pyHkunu Broporo poza. [IpousBonsias ¢GyHKus, HHTErpa
beccens. @ynkiun Heitmana.

Tema 3.2. ®ynkuun Xankens. MoaudunmpoBanubie nuauHapuueckue ynkiun. @ynkiuu CKM
Maple, npenqnazHadeHHble 7151 pabOThI ¢ UMIMHAPHYECKUMH QyHKIMAMU. MaTtemaTtudyeckoe u
KOMIIBIOTEPHOE MOJICIMPOBAHKE KOJIeOaHU I KpyTiIoi MeMOpaHBbI.

Pa3nes 4. [losimnomsl Jlexxanapa u cdepudeckue pyHKIUM

Tema 4.1. IlpousBonsmas QpyHkius monauHoMoB Jlexxanapa, pekyppeHTHble popmyiisl. CBOHCTBA
noJanHOMOB Jlexan pa, paznoxenne GyHKIUU B psf 110 moimHOMaM Jlexanpa.

Tema 4.2. Chepuueckue pynkuuu. MaTerpupoBanue BoiHoBoro ypasHenus. @ynkiuun CKM Maple,
npe/iHa3HauYCHHBIC [T pa0oThl ¢ nojauHoMamu Jlexanapa. @yukuuun CKM Maple, npennaznaucHHbIe
Ut paboThI co chepuueckumu pyHKIusiME. PaboTta co criermanbHbpIMU QYHKIHSME B Maple.

Temsl J1a0opaTopHbIX padot (JIaGopaTopHbIil IPAKTHKYM)
He npenycmotpens! yueOHbM mmanom OOII

IIpumepHasi TeMaTHKA KypCcOBBIX padoT

He npenycmotpenst yueOHnbiM mtanom OOIT



5.00pa3oBaTe/IbHbIE TEXHOJIOTHHI

AKTUBHBIEC M UHTEPAKTUBHBIE ()OPMBI: JIGKLIUH, TPAKTUYECKHUE 3aHATHSI, KOHTPOJIbHbIE PabOTHI,
KOJUIOKBUYMBI, 3a4€ThI X 9K3aMEHBI. B TeueHne ceMecTpoB CTyIEHTHI PEIIAOT 3aJa4l, YKa3aHHbIC
[IPENoAABATEIIEM.

6. YueOHO-MeTOoAMUYeCKOe oDecleyeHre CaMOCTOATEIbHOI padoThl cTyaeHTOB. OLeHOYHbIe
cpeacTBa IJIsl TEKYLIEero KOHTPOJISI yCIIeBaeMOCTH, NMPOMEKYTOYHOH aTTecTallMd MO HTOraM
OCBOCHMS THCIHUIIHHBI.

6.1. Ilnan caMoCTOSITEIbHOM PadOThI CTYJIEHTOB

Ne n/n HanmenoBanmue pa3aena (tembl) | Bua camocTosaTeIbHOM TpynoemkocTs (B
padoThI aKaJeMHYEeCKHX
yacax)
Paznenl | N'amma-pynkuus 22
11 DiinepoB UHTErpal MepBOro pojaa | AyauTopHasi padora

(Oera-pyHkuus). DiinepoB
MHTErpaj BTOporo pojaa (ramma-
¢bynkuus). beckoneunsie
npousBeneHus. Dopmyna
DOiinepa-I"aycca u ee cnencTBusl.

1.2 ®opmyna Beitepmrpacca, AynuTopHas padora
norapudMuyuecKas IpONU3BOJHAS
ramma-¢ynkuun. [punoxenns
ramma-pyakunu. @ynxnun CKM
Maple, npenHazHaueHHBIE AT
paboTtsl ¢ 'amma-pyHKLIHEH.

Pa3zgen 2 | N'unepreomerpuyeckas 22
bynxuus
2.1 Omnpenenenne u cBOMCTBA Teopernueckmnii Tect

TUIIEpreoMeTpudIeckKoi (pyHKIMH.
BripaxkeHue HeKOTOpBIX QyHKIMN
Yyepes3 TUIepreoMeTpHIECcKy o
¢byHKuM0. BeipoxaeHHas
runepreoMeTpuyecKkas QyHKIHs.

2.2 ®ynkmmu CKM Maple, AynurTopHas padora
MpeHa3HauYeHHbIe JIsl pabOTHI C
TUIEPreOMETPHYECKOM
¢bynkuueit. [Ipeacrapnenus
HEKOTOPBIX QYHKIIUH Yepe3

THIIEPTeOMETPUIECKYIO

(GyHKIHIO.
Paznen 3 | Hununapuyeckue pyHKIuM 22
3.1 WNuTerpupoBanue ypaBHEHUS AynuTopHasi padora

beccens. PekyppeHTHBIE




dbopmynel. MccnenoBanue
pelennii ypaBHeHus beccens.
Hunuaapuyeckue GpyHKIUN
BTOpOrO pojaa. [IponsBozsimas
¢bynkuus, narerpan beccens.
@yukuun Helimana.

3.2 OyHKIUU XaHKEs. AyautopHas padora
MoaudunpoBaHHbIe
MWINHAPUYECKUE (QYHKIIHUH.
Oynknuu CKM Maple,
npeaHa3HauYeHHBIE IS PAa0OTHI C
MIAHIPUYICCKUMH (yHKIHSIMU.
Maremarnueckoe u
KOMITBIOTEPHOE MOICITUPOBAHUE
Kose0aHui Kpyriioil MeMOpaHsbl.

Paznen 4 | IMosmmHombl Jlexanapa u 22
cepuyeckne GyHKIUU

4.1 [MpousBosmas GyHKIIUS AynutopHas padora
MOJMHOMOB JlexaHnpa,
pEKyppeHTHBIE (GOPMYIIBI.
CaoiicTBa moiMHOMOB JlexkaHpa,
pasznoxeHue QyHKIUH B P 110
nojauHoMam Jlexanmapa.

4.2 Cdepuueckne QyHKIHH. KonTtpoabsnas padora
HNHTerpupoBanue BOJIHOBOTO
ypaBHeHus. @ynkunn CKM
Maple, npenHasHaueHHbIE TS
paboThI ¢ HOTMHOMAMHU
Jlexxanapa. @ynkunn CKM
Maple, npenHa3HadeHHbIE TSI
paboThI co chepuuecKkumMu
¢ynkuusamu. Pabota co
CTIeNUATBHBIMH (DYHKIIHSIMHU B
Maple.

OneHo4Hble cpeacTBa AJsl TEKYyWIero KOHTPOJS YCIeBAeMOCTH W IPOMEKYTOYHOM
aTTecTaluu

Kpurepun onieHKH NPOMEKYTOYHOM aTTecTauuy B gopme 3a4era

Onenka | XapakrepucTuka TpeOOBaHMIA K pe3ysbTaTaM aTTecTaluu B popme 3auera

«3a4TeHO» Teopernueckoe conepxkaHue Kypca OCBOEHO IOJTHOCTbIO 0€3 IpOoOeIoB Uik B
1[€JI0M, UJTH O0JIbIIEH YacThio, HEOOXOIUMBbIE IPAKTUYECKNE HABBIKH PAOOTHI C
OCBOCHHBIM MaTepHasioM C(HOPMHUPOBAHBI UJIM B OCHOBHOM C()OPMHPOBAHBI,




BCE€ WJIM OOJIBIIIMHCTBO MPETYCMOTPEHHBIX pabodeil mporpaMMon yIeOHBIX
3aJJaHHId BHIITOJIHEHBI, OT/ICIBHBIC U3 BHITOJIHEHHBIX 3aJJaHUN COIepIKAT
OIIINOKH.

«He 3auteno» | Teopermueckoe cofepx aHHe Kypca OCBOCHO YaCTHYHO, HEOOXOAMMbIE HABBIKU
paboThl HE CHOPMUPOBAHBI W CHOPMHUPOBAHBI OT/ICIBHBIE U3 HUX,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX pabouell yaeOHOM mporpaMMoii 3a1laHui He
BBIMOJIHEHO MO0 BBIMOJIHEHO C TPyObIMH OIIMOKaMHU, Ka4eCTBO UX
BBITTOJIHEHUS OIICHEHO YHCIIOM OAIJIOB, OJM3KUM K MUHHMYMY.

KpnTeplm O CHKH l'[pOMe)KyTO‘lHOﬁ aTTeCTallum B (1)0pMe IK3aMEHa

Onenka XapakTepucTuka TpeOOBaHUI K pe3yIbTaTaM aTTecTaluu B popme
9K3aMeHa
«OTIMYHO» Teopetuueckoe coaep:kanre Kypca 0CBOEHO MOJTHOCThI0 0e3 mpobenos,

CUCTEMHO U TJIyOOKO, HEOOXOIMMbIE MPAKTUUYECKHE HABBIKH PadOTHI C
OCBOEHHBIM MaTepuaioM cPOPMHUPOBAHBI, BCE MPEIyCMOTPEHHbIE paboueit
y4eOHO mporpaMMoii yueOHbIe 3a/1aHus BBITIOJTHEHBI O€3yTPEUYHO, KAUeCTBO
UX BBITIOJIHEHUS OLICHEHO YUCIIOM 0aJuioB, OJU3KUM K MaKCUMYyMY.

«Xoporo» Teopernueckoe conep:kaHue Kypca OCBOCHO B IIeJIoM 0e3 mpoOenoB,
HE0OXOUMBIEC TTPAKTHYECKHE HABBIKM Pa0OTHI ¢ OCBOCHHBIM MaTEpHaOM B
OCHOBHOM  c(opMHpOBaHBI,  MPEAYCMOTPEHHBbIE pabouelt  y4eOHOI
nporpaMMoﬁ y‘-I€6HI>I€ 3aJJaHus BBIIIOJIHCEHBI C OTACIIbHBIMU HETOYHOCTAMU,
KaueCTBO BBINOJHEHUST OOJBIIMHCTBA 3aJaHUM OIEHEHO YHMCIOM OaiioB,
OJIN3KUM K MaKCUMYyMY.

«Y IOBJIETBOPUT Teopernueckoe cojepkaHre Kypca OCBOEHO OOJbIIEH YacThio, HO
€JIBHO» MIPOOEIIbI HE HOCAT CYIIECTBEHHOTO XapaKTepa, HE0OX0AUMbIE TPAKTHUYECKHE
HaBbIKM pPabOTBhl C OCBOCHHBIM MaTepUaioM B OCHOBHOM C(OpPMHPOBaHBI,
OO0JIBIIMHCTBO MPEAYCMOTPEHHBIX paboueil yueOHOM MporpaMmon yd4eOHbIX
3aJlaHU BBINIOJIHEHBI, OTAEIbHBIE W3 BBINOJHEHHBIX 3aJaHUN COJEp)KaT

OLIMOKH.
«HeynosnerBop Teopetnueckoe coiep:kaHne Kypca OCBOCHO YaCTHYHO, HEOOXOIUMBIE
UTEIBHOY HAaBBIKK Pa0OTHI HE CPOPMUPOBAHBI UITH CPOPMUPOBAHBI OTACTHHBIC U3 HHUX,

OOJIBLITMHCTBO MPEyCMOTPEHHBIX pabodel yueOHOM mporpaMMoil yueOHbIX
3aJlaHui HE BBIMOJIHEHO JIMOO BHIIIOJHEHO ¢ TI'PyObIMU OIIMOKAaMH, KAUeCTBO
UX BBIMIOJIHEHUS OLIEHEHO YUCJIOM 0aJUIoB, OJM3KUM K MUHUMYMY.




6.2. MeToauyeckune yKa3aHusl M0 OPraHU3aIUN CAMOCTOSITEIbHOM PadoThI CTYIEeHTOB

CamocrosrenbHas paboTa sIBISETCS OJHUM M3 BUJOB YUEOHOU NEATETHHOCTH OOYyYaroIuxcs,
CIOCOOCTBYET PA3BUTHIO CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH U OPraHM30BAHHOCTH, TBOPYECKOTO
M0JX0/1a K PeUIeHUI0 pobieM yueOHOro U Ipo¢ecCHOHATBHOTO YPOBHSI.

AynuTopHas caMocTosITeIbHAs paboTa Mo yueOHOM AUCHUIIMHE OCYLIECTBISETCA Ha yUeOHbIX
3aHTHSIX TI0J] HEMOCPEICTBEHHBIM PYKOBOJCTBOM IIPENOJABATENS U IO €r0 33JaHUIO.

BaeaynutopHas camocTosiTenbHasi paboTa BBINOJIHAETCS 110 3a/laHUIO Mpernojaasarelis 6e3 ero
HEINOCPEACTBEHHOI'O YUaCTHSI.

Bunel 3amaHuii Uil BHEayUTOPHOM CaMOCTOSATENBHOW paboThl, MX XapakTep, YUUThIBATbh
cnenn(uKy u3ydaeMoi yueOHOI TUCIMITIIMHBI, HHAWBUIYAIbHbIE 0COOEHHOCTH 00Yy4aroIIeroCs.

KoHTponb caMocTosITeIbHOM pabOThl U OLIEHKA €€ pe3yJIbTaTOB OPraHU3YeTCsl KaK €JUHCTBO
IBYX (Gopm:

1.CaMOKOHTPOJIb U CaMOOLIEHKa 00y4aroLerocs;

2.KOHTpPOJIb U OLIEHKA CO CTOPOHBI IIPENO1aBaTeIsl.

Opranuszanusi 1 pyKoBOJCTBO ayJIMTOPHOIH CaAMOCTOATEIbHOI PadoThI

AynmuTopHas caMmocTosiTenbHas padoTa MO JUCIMIUIMHE BBIMOIHACTCS Ha yYEOHBIX 3aHITHAX
101 HENIOCPEICTBEHHBIM PYKOBOJICTBOM IPENOJABATEINS U IO €r0 33JaHUIO.

OCHOBHBIMU BHJIaMH ay TUTOPHOI pabOThI CAMOCTOATEIBHOM PabOThI SBIISIOTCS:

- BBINIOJIHEHUE Ja0OpAaTOPHBIX U IMPAKTUUYECKHX pabOT OCYIIECTBISETCS Ha J1a0OpaTOPHBIX U
NPAaKTUYECKUX 3aHATHSX B COOTBETCTBMM C TIpadukoM yueOHOro mponecca. s oOecnieueHus
CaMOCTOSITENIbHOM  paldoThl IpernojaBaTeNiIMU  pa3padaThbIBAlOTCd METOAMYECKHUE YKa3aHHs 110
BBINOJIHEHUIO JJAOOPaTOPHOH /MPaKTUUECKOM padoThI.

Pabora ¢ nuTepaTypoil, APYrUMH MCTOYHHKAMH MH(OPMAIMH, B T.4. SJIEKTPOHHBIMHU, MOXET
peaIn30BbIBATbCS HAa CEMHHAPCKUX M NPAKTUYECKUX 3aHATUSAX. JaHHbIE MCTOYHHMKM HMH(OpMALUH
MOTYT OBITH TPEICTAaBICHHl Ha OyMa)XHOM W/WIM 3JCKTPOHHOM HOCHUTENSX, B TOM YHCIE, B CETH
NurepHer.

[TpenonaBarens GopMyaUpyeT Leidb pabOThl ¢ JaHHBIM M UICTOYHUKOM MH(OpMaIuu, onpeaenser
BpeMs Ha MPopadOTKy JOKyMeHTa U (hOpMy OTYETHOCTH.

CaMo ¥ B3aMMOITPOBEPKA BBINOJIHEHHBIX 3aJIJaHUI Yallle BCEro MCIOJIb3YETCSI HA CEMUHAPCKOM,
NPaKTUYECKOM U JAPYTuX BUAax 3aHATUH. [IpobieMHas /cuTyaniMoHHas 3a/1a4a JODKHA UMETh YETKYIO
(bOopMyIIHPOBKY, K HEMl TOJKHBI ObITH TOCTABJIEHBI BOIIPOCHI, OTBETHI HA KOTOPbIE HEOOXOAUMO HAUTH U
o0ocHOBaTh. Kputepuu olieHKH NPaBUIIBHOCTU PELICHUs MPOOIEMHOM/CUTYalMOHHON 3a]Jauyl TOJIKHbI
OBITH U3BECTHBI BCEM 00YYaIOUMCH.

Oprann3anus ¥ pyKOBOJACTBO BHEAYAUTOPHOI padoThI

BueayauropHasi camocTosTenbHasi paboTa BBIIOJIHSAETCS MO 3aJlaHUI0 MpernojaBaTens, Ho 0e3
€ro HEMOCPEICTBEHHOI'O Y4aCTHs.

[Ipu npenbsBIEHWHM BHUAOB 33JlaHU HA BHEAYJUTOPHYIO CaMOCTOSATENbHYIO paboTy
pPEKOMEH/yeTCs HCIOJIb30BaTh AU(PPepeHIUPOBaHHBIA IMOAXO0J K YPOBHIO MOJTOTOBIEHHOCTH
oOyuatomterocsi. [lepen BbIMONHEHHEM BHEAyJUTOPHOW CaMOCTOSATEIbHOW pabOThl MpernoaaBaTeib
IIPOBOAMT KOHCYJIBTALMIO C OIPENEICHUEM LIEIU 3aJaHusl, €ro COIEP)KaHUS, CPOKOB BBIIIOJIHEHHS,
OPUEHTUPOBOYHOTO 00beMa padoThl, OCHOBHBIX TpeOOBAHUU K pe3yibTaraM paboThl, KPUTEpUEB
OLIEHKH, (OpM KOHTpOJISL M MepeyHs JuTeparypsl. B mporecce KOHCYNbTallMM IpenojaBareib
MpeIynpexaaeT 0O BOSMOKHBIX TUITHYHBIX OLIMOKAX, BCTPEUAIOIIUXCS PY BHIMOJIHEHUH 3a/1aHuUSs.

Jns  MeTtomguueckoro obOecredyeHusT M PYKOBOJACTBA CaMOCTOATENbHOM paboToil B
00pa30BaTeIbHOM YUPEKICHUH pa3padaThIBalOTCs yueOHbIE MOCOOMS, METOIMUYECKHE PEKOMEH AN
[0 CaMOCTOSATENbHON MOATOTOBKE K Pa3IMYHBIM BUAAM 3aHATUH C yYETOM CIELUAIBHOCTH y4eOHOM
JTUCIUTIIINHBI, OCOOCHHOCTEH KOHTHHIEHTa CTYJIEHTOB, O0BbeMa M COJEPKaHHS CaMOCTOSTEIHHOM
paboThl, (hOpM KOHTPOJIS U T.II.

CamocTtosTenbHas paboTa MOKET OCYIIECTBISATHCS HHANBUAYATbHO WM TPYIIIIaMHU CTY/IEHTOB B
3aBHCUMOCTH OT LIeJIH, 00beMa, KOHKPETHOM TEMAaTUKU CaMOCTOSITEIbHOM paboThl, ypOBHS CII0KHOCTH,
YPOBHS OJATOTOBJIEHHOCTH 00YYaroIIUXCsl.

Bunamu 3aganuii 17151 BHEAy JTUTOPHOM caMOCTOATENbHOM pabOThI MOTYT OBITh!



- JUId OBJAJ€HUS 3HAHUSAMHU: YTEHHUS TEKCTa; COCTaBJIEHUS IUIaHA TEeKCTa; rpaduieckoe
n300pakeHHe CTPYKTYpbl TEKCTa; KOHCIIEKTHPOBAaHME TEKCTa; BBIMUCKA M3 TeKcTa; pabora co
CIOBapsiMM M CIpPaBOYHMKAM; Yy4yeOHO-UcclieZjoBaTelbcKas padoTa; HCIOIb30BaHUE ayduo U
BHJICO3AIINCEN, KOMIIBIOTEPHOU TEXHUKU U MIHTEpHET pecypcoB U Ap.;

- IS 3aKpeIUIeHHs U CHCTeMaTU3alliy 3HaHU: paboTa ¢ KOHCIEKTOM JIEKIIMH; TOBTOpHAas paboTa
Ha/ y4eOHBIM MaTepUaioM; COCTaBJICHME IJIaHA, TE3UCOB OTBETA; COCTABJICHHME TaOimul, pedycosB,
KPOCCBOPJIOB, TIJOccapusl [Uisl CHUCTEeMaTH3aluu Yy4eOHOro Marepualia; H3yuyeHue CcloBapeH,
CIPAaBOYHUKOB; OTBETHI HA KOHTPOJIbHBIE BOIMPOCHI; aHATUTHUYECKass 0OpaboTKa TEKCTa; MOArOTOBKA
COO0O0IIIeHUH K BBICTYIUICHUIO Ha CEMUHape, KOH(pEepeHIIMHU; IOArOTOBKa

pedeparoB, TOKIAIOB; COCTaBIeHUE Onorpaduii, 3ajanuii B TecToBor hopme u Jip.

- ana GOpMUPOBAHUS YMEHUW: pelIeHHe 3aJad W YIpaKHEHUH 10 o0pasily; pelieHue
BapUaTUBHBIX 33/1a4 U YNPAKHEHUH; COCTABIEHUE CXEM; PEIICHNE CUTYallMOHHBIX POU3BOACTBEHHBIX
3a/1a; MOJArOTOBKA K JIEJIOBBIM U POJIEBBIM MI'PaM; MPOEKTUPOBAHUE U MOAEIMPOBAHNE PA3HBIX BUIOB U
KOMITOHEHTOB MPO(ECCHOHATBHON EATEIbHOCTH, IMOATOTOBKA MPE3CHTAIM, TBOPYECKHX MPOEKTOB;
MOJIFOTOBKA KYPCOBBIX M BBIITYCKHBIX Pa0OT; OMBITHO-3KCIIEpUMEHTaIbHAsA paboTa; MPOEKTUPOBAHUE U
MOJIEJIMPOBAHUE PA3HBIX BUJIOB U KOMIIOHEHTOB IIPO(ECCUOHATILHON JEATENILHOCTH U JP.

Jns  obecrnieueHuss BHEAyJUTOPHOM  CaMOCTOSTENBbHOM  pabOThl MO  JUCIMILTAHE
npenojaBaTeneM pa3paldaThiBaeTCA IMEpPEUYeHb 3aJaHM I CaMOCTOSITENIbHOM pPaldoThI, KOTOPBIN
HeoO0xo1uM 11711 3(h(HEKTUBHOTO YIIPaBIICHUS TAaHHBIM BHIOM yUeOHOU eI TeIbHOCTH 00yYatOIIMXCS.

[IpenogaBaTens OCYIECTBISIET YIIPABIEHUE CAMOCTOSTENILHON pabOTOM, peryaupyeT ee o0bem
Ha OJIHO y4eOHOE 3aHATHE U OCYIIECTBISET KOHTPOJb BBITIOJHEHUS! BCEMU CTYACHTaMH TPYIIbL. J{is
ya00CTBa TMpernojaBaTesib MOKET BECTH BEIOMOCTh YyuyeTa BBIMOJHEHUS MHUHUMYMa 3aJaHUil,
HE0OXOUMBI [yl JOIYCKa K UTOTOBOW aTTECTALUU 110 JUCIUIINHE.

B mpomecce camocTosiTenbHON pabOThl CTYIAEHT MPHOOpPETaeT HABBIKM CaMOOPTraHM3AIlHH,
CaMOKOHTPOJISl, CAMOYIPABJICHUS U CTAHOBUTCS AKTUBHBIM CAaMOCTOSATENBHBIM CyOBEKTOM Y4eOHOI
JIESTEIIBHOCTH.

CTyAeHT caMOCTOSITENIbHO OMpeNeNsieT PEKUM CBOCH BHEayJUTOPHOU pabOTHI U Mepy Tpyaa,
3aTpauvBaeMOro Ha OBJIQJACHUE 3HAHUSIMM U YMEHHUAMM [0 KaKJI0M IUCHUIUIMHE, BBIINOJIHSET
BHEAYJUTOPHYIO paboTy MO0 MHIAMBHYaJbHOMY IUIaHY, B 3aBUCUMOCTH OT COOCTBEHHOW MOATOTOBKH,
OrogkeTa BpEMEHHU U IPYTUX YCIOBUH.

E>XeTHEBHO CTYACHT JOJDKEH YJIENATHh BBIIIOJHEHUIO BHEAyJAUTOPHON CaMOCTOSTEIbHOU
paboThI B CpEJHEM HE MEHEe 3 4acoB.

[Ipy BBHIMONHEHHHM BHEAYAUTOPHOM CaMOCTOSITENIbHON pPAa0OTHI CTYJEHT HUMEET IpPaBo
oOpamarbess K MPEnojaBaTeNio 3a KOHCYJbTallMel C LEeNbl0 YTOUYHEHMs 3aJaHus, pOpMbl KOHTPOISA
BBIIIOJIHEHHOT'O 3a/1aHMS.

6.3. Marepuajbl /sl TIPOBeJeHHSI TeKYyIIero W MPOMEKYTOYHOTO KOHTPOJS 3HAHMIi
CTY/IEHTOB
HaiiTtu o6s1acTh onpenenenusi GyHKumi



l.y:;+w;m7ﬁ3.

-

OtBeT: x € (—o0; 3) U (3; 00).

2. Y= ssine #0=>x#7mn,n€ Z.

sin x
OtrBeT: T € (—o0; @); x# 7N, n € Z.
3.y=logy(z?-1);22-1>0= (- 1)(z+1)>0=2>z < -1

ux > 1.

OtBeT: z € (—o0; — 1)U (1; 00).
4. y=+/—-r; -z20=z<0.
OrBeT: z € (—00; 0].

24z 2+=x Tr+2
c Y =4/ : > <0,
5.y 2—:5’2—2:/0::13—2\0

MeTon MHTEPBAJIOB: +\-2 —# +
OtBeT: z € [-2;2).
vV +2
6. y= :
z—3
{a:+220, @{xZ—Z
x#3 i 5 B
OtBet: z € [-2; 3) U (3; 00).
-315_;3_1-; 3 _FELOS P LTSy £ g
=28 L0 =5 £0.
OtrBeTt: z € (—o0; 0) U (0; 00).
8. f(z) =loggz% 22 > 0=z #£0.
OtBeT: x € (—oc; 0) U (0; 00).
9. f(z) = log, 5;
z >0,
{:r;él
Otset:z € (0; 1)U (1; 00).

1: y=



g =-arcsin2y; ‘T.K; sing.= 2z, 10 —l K 2p-< 1 =
<=z

<

[—
wl~o
N | —

1 1
O ; [——; —].
TBeT: T € 5 5
cosT .
11. y=ctgz; .k clgx= bmJE,:s1nx;r$0=>:1:;é7m,nGZ.

OrBeT: z € (—o0; @), x #7n, n € Z.
12. y=vVzf—1;2' - 120= (22 + 1)(z2-1) > 0= 22 —

20=2z<-1luz2 1.
OTBeT:a:E (—o0; — 1JU[1; 00).
13. f(m)z;‘éf;—xl_“g;a:‘?—4a:+3#0, ecau 22 — 4z +3 =0,
toagi =1 i == lLaxt3
OtBeT: z € (—o0; 1)U (1; 3) U (3; o0).
— 2
i 22 +22—8>0= (z+4)(z

14. f(z) = it

> 0.
MeTos MHTepBaNOB: —

OTtBeT: z € (—0 —4) (
15. y = /2% -3%;

o\ 2 0
=) 2 = < 0.
=(3) =(5) ==<o0

OtBeT: x € (—o0; 0].
— cass
i6. y= 1 L20.s .1.;
tg”x
t 0 i ,
g0, o sinx # 0 o
cosx # 0 cosx # 0 ¥,

—-2) >

U (2; oo).
- BON=SPS el =S

T

T #Tmn,ne€ Z,
T et +mhkez /

OTmeTnM 39TH TOYKH HA OKPY>KHOCTH.

:c;é—n n € Z.

OrBeT: z € (—00; 0), T

$2—-3w4-2_

17. y = aresin ———M—
Y r—2 '

#gn,nEZ.

=Y



P2 3. — —
1<% 3J:+2<1=>_1<(J, 2)(xz—1)

;2 r—2 49 x—2
:”{—1<x—1<1 ‘i’{ogmgz

OtserT: z € [0; 2).
18. f(z) = Va2 — 25 +1g(42 + = — z?);

z? — 2520, (x —5)(x+5) >0,
{42+.7:—:1:2>O 4i’{gﬂ—m—42<o
< -buzx>2H, r<-duzxz =),
{(a:—7)(:c+6)<0 =>{ -6<z<T.
OTMeTHM 3TH MHTEpBaJ/bl HAa MPSIMOM:

<1=

OrBet: z € (—6; —5]U[5; 7).

19. y = \/logy(z2 — 3);

2 —-3>0, (z —v3)(xz++v3) >0,

2 =Y 42 =
logo(z=—3) =20 - 31
. m<—\/§u:p>\/§,

r<-2uz 22
OtBeT: z € (—o0; — 2] U [2; 00).
20. f(z) = logz(1 — 2 cosx);

|
1 —2cosz>0=2cosz<1=cosx < 5

1
Ecau cosz = 5 TO T = ig + 27k, k € Z. Touka —g Ha

m
OKPY2KHOCTH COOTBETCTBYET TOHKE —.
3

OTBeT. T € (g+27m; 5%-{-27”1), neEz.

2) HaiiTu 06J1acTh 3HaYeHH i PyHKIMH



1. y=2sinz; -1 <sinz <1 = -2 < 2sinz < 2.
OrBeT: y € [-2;2].

1 | | 1 sin z + cos®
2, Yy= ——+—=1 54—+ —— = — 7.
sin” @ Cos™ T sin” & cos™ T sSin” & cos” &
- | N 4 N 4
sin’ z cos® 4sin® z cos® x sin’ 2z
; 4
O<sm22:c<1:>_. 2 1= — = 4.
sin” 2x sin” 2x
OtBeT: y € [4; 0).
3.y=V2+zx—x%;y>0.
O603Haunm @(z) = —x? + x + 2, 3To mnapaGosa ¢ BETBAMH,
HanpaBJleleHHbm;u BHU3. 1Bepluuzma na;ia6om>1 MUMeeT KOOPJAWUHATHI:
:——:—; = e—— — 2:2—.
W=""53%3 gyo & 23+ 1
3
OTrBeT: y € [0; 5]'
?—-1 22-1 22+1-2 2
4. y=— 2 = 3 = 1T 3
z+1 z°+1 -+ 1 T+ 1
2 2
— >0=1- 55— <1
-+ 1 T
[Ipu z — oo — —0=1- 5 =1
5 x° + 1 z“+ 1
F y¥MeeT max, Koraa x2 + 1 uMeer min, T.e. npu x = 0.
T +
2
l———=—1
0+ 1

OtBeT:y € [-1;1).

5. y = logs(1 — 2sinz);

-1 <sinz <1, -2 < 2sinz € 2,

—-2<< —2sinx < 2,

—1<1-2sinz<3,00l —2sinz>0=0<1-2sinz <3 =
= logs(l — 2sinz) < 1.

OtBeT: y € (—o0; 1].

6. y = 4lcoszl, 4 > 0.
0 |eosz| €1 =21 gleosz| < 4

OrBeT: y € [1; 4].
7. y = 2sindx + 3 cos bz;
2sindz 4+ 3cosdxr = V13 (L sin bx + L cosSx) —

V13 V13
= V13 (sin 5z cos ¢ + cos Sz sinp) = V13 sin(bz + @), rae singp =
3 2

= — HCOSP =

V13 Vi3’



—1<sin(dz+ )< 1= /18 < \/ﬁsin(Sx—{—np) < V13.
Orsert: y € [—V13; V13].

8.y=1gz; vz >0.

OrBeT: y € (—00; 0).

9, y = 3k+1,

lz| > 0= |z|+1 > 1= 3ki+! >3,

OtBeT: y € [3; 00).

10. y =23 + 222 + 7.

[lpu £ - —0c0 y — —o00, NIpu £ — 00 Yy — 00.
OTBeT: y € (—00; 00).

11. y = |sinz + 10cosx + 7°|;
sinx +

1 10
sinz + 10cosz = /101 ( cos:z:) =
v 101 Vv 101
= /101 (sinz cos ¢ + cosxsin ) = /101 sin(z + @), rae
10

|
Vv 10 Vv 101

1
—1 <sin(z + ) <1 = —vV101 < V101 sin(z + ¢) < V101.
0 < |sinz + 10cosz + m?| < V101 + =2,

Otsert: y € [0; V101 + 72,

, T.e. tgp = 10,

H COSp =

= arctg 10, 1. k. sinp =
o

4x
12,y = .I‘+5;
T—2
4x + 5 4r — 8+ 13 13
— =4 + ; 3To runepboJia, HUMeloLlas
r—2 x—2 x—2

Yy = 4 cBOei aCUMNTOTOH.
OrBeT: y € (—o0; 4) U (4; 00).
13. y = 5% . 21—

22 5\E /5\% 5\*
=, ) et — —_ g R oy o 4
" 2ne 2(2)’(2) 21:>2(2) 2

2

5\%
(—2—) — 00 NpU T — *00.

OrBeT: y € (2; ).

IocTpouts rpadpuk GpyHKUMiA METOAOM NPeoOPA3OBAHMS



1.y =4-22
a) CTPOMM rpaduk y = x2;

6) npeobpasyeM ero B rpapuk y = —2;
B) CABHMraeM y = —x2 Ha 4 eMHHIb BBEPX M roaydaeMm rpaduk

y=4—z2
Y = 7,

YA

1)

(@]
-1 1 x

To ke MOXHO nenaTh B OAHOH U TOH Ke CUCTeMe KOOPAWHAT.

m
2. y:cos(:z:-i—z).
a) cTpouM rpaduk y = cos T,
™
6) caBuraem ero Ha 7 Baeso.
YA

V=CO0Ss (x 1 %) ; y=cosx

n LRI I 21 x
2 74| 4 2

=17

3.y=vzr+1—-1,z>—1.

a) cTpouM rpaduk y = \/x; A y=qx+1 y=kx

0) caBuraem ero Ha 1 BJaeBO; A/"yz GF1-1
y=+vzr+1,; /1

B) cABUraeMm rpadux / e -
y=+vzx+1 Ha | BHUS. _1_?- b £ 58 o >

4. y=sin3z + 1.

y=sin3x +1 ‘ ‘
SN
/"N

y=sin 3x y=sinx



a) y = sinx;

6) y = sin 3z, cxartue l-ro rpaduka B 3 pa3a BOOJb OCH I;

B) y = sin3x + 1, caBur Ha | BBepx.

8.y = |zl
[To onpenenenuio monyas
{ y=ux, ecau z=0;

y=—z, ecau x <O0.

-

ﬁ.y:'E;l,x;éO.

r—1

1
= 1 — — — runep6oaa;

1 :
B)y=1-——.

xr

7.y=|yz -1,z > 0.
a) y=+x;6) y=yx —1;
B) y =[x — 1.

8. y=log: |z|, z #0.
2

Dyuxuus yeTHas.
a)y=1logiz, x> 0;

0) y = logi(—w), B0,

2
y = logy |a].

9. y = z? — 5|z| + 6.

®yHKI U yeTHas.

a) y:x2—5x+6,$20;

0) y:x2+5:1:+6, p (),

Has 1-ro rpaduka: r; = 2;
1 1

.’E2—3, .’II()—2§,:IIO— Z

y = 22 — 5|z| + 6.

Vi

y = x|

=Y




Bomnpocsl K 3a4eTy ¢ OLEHKOM:
1. DiinepoB uHTETpaN MepBoro poja (oera-QyHKIN).
2. DilslepoB HHTETpall BTOPOro poja (raMMa-(QyHKIHS).
3. beckoneunsie mpousBeneHus. opmyna Diinepa-I'aycca u ee CIeaCTBHSL.
4. ®opmyna Beitepmtpacca, norapudmuueckas mpou3BogHas raMMa-QyHKINH.
5. [Ipunosxenust ramma-QyHKITUH.
6. ®yuxuun CKM Maple, npeanasnHaueHnbie it padoTsl ¢ ['aMMa-QyHKIHEH.
7. T'uniepreomerpudeckas pyHKIUs
8. Ompenenenune U CBOMCTBA THIIEPTEOMETPUIECKON (PYHKITHH.
9. BeipaskeHre HEKOTOPBIX (PYHKIHI Yepe3 TUIepreoMeTpHUIECKYI0 (DyHKIIUIO.
10. BeipoxaeHHas runepreomerpudeckas pyHKIus.
11. dyukunu CKM Maple, npeana3zHaueHHbIC U pabOTHI ¢ TUIIEPreOMETPUYECKOM (DYHKITHEH.
12. TlpencraBneHUs HEKOTOPHIX QYHKITUHU Yepe3 TUIIEPTeOMETPHUECKYIO (DYHKITHIO.
13. Hunuaapudeckue QyHKIUH

14. WurerpupoBanue ypaBHeHusi beccens. Pexyppentnoie (opmynsl. MccnenoBanue perieHuit
ypaBHeHus beccens.

15. Humaapuyeckue GyHKIIMH BTOPOTO poja.

16. IpousBonsmias ¢ynkuus, narerpan beccens. @ynknun Heiimana.

17. ®ynkuun Xankens. MoaupuipoBaHHble TUIMHIpUYECKHE QYHKIUH.

18. ®yukunu CKM Maple, npenHasHaueHHbIe Tk paOOThI ¢ HAIHHAPHYECKAME (DYHKITHSIMH.
19. MaTtemaTrueckoe ¥ KOMIBIOTEPHOE MOJICIIMPOBAHKE KOJICOAHUH KPyTIIOi MeMOPaHBHI.

20. IMommHOMBI Jlexanapa u chepudeckne QyHKITUH

21. IIpouzBoadmias GyHKIMS TOIMHOMOB JIexxaHapa, peKyppeHTHbIE (hOPMYIIbI.

22. CoiicTBa noanHoMoB Jlexanapa, pasioxeHne QyHKLIUHU B Psiji 10 moarHoMaM Jlexxanpa.
23. Cepuueckue HyHKINU.

24. UnrerpupoBanue BoiHOBOro ypaBHenus. ®yunkuun CKM Maple, npennasnadeHnble 171t paboThI ¢
noauHoMami Jlexxanapa.

25. ®dyukiuu CKM Maple, npennasHaueHHblie 11 paboThl co chepudeckumu pyHkuusamu. Pabora co
cnenuanbHbIMU QyHKIMsMU B Maple.



I(oumpom: 0C60€HUA Komnemeuuuﬁ

Ne Bua xonTposs Kontposnmpyemsbie paznens Kommnerenium,
i\t KOMITOHEHTBI KOTOPBIX
KOHTPOJIHUPYIOTCS
1 AynutopHas Pasnen 1- Pasnen 4 VK-1, IIK-1

KOHTp.paboTa(rpos
€pKa U OLICHKA)

2 Teopernueckuii Paznen 2 VK-1, TIK-1

TECT

3 CaMOCTOsTEIRHOE Pasgen 1- Pasgen 4 VK-1, [1IK-1
pereHue
MPaKTUYECKUX
3aJaHuN
(aynuTopHast)

5 3K3aMEH B Pasnen 1 - Pasnen 4 VYK-1, TIK-1

1 cemectpe

7. YueOHO-MeTOAMYECKOe W  MaTepHAIbHO-TeXHMYecKoe o0ecrneyeHHe JUCHUILUIMHBI
(MonyJisi) cnenManbHble QyHKIMHU
IlepeueHb OCHOBHOW W JONOJHMUTENBHOM Yy4eOHON JHUTEpaTyphl, HEOOXOTUMOW IJIi OCBOCHMS

JTUCITUILIAHBL (MOJIyJIsl) CHIEHabHbIe (PYHKIINU.

K ocHoBHOI1 (00s13aTenbHOI) JUTEpAType OTHOCITCS Y4YEOHWKM, ydeOHbIe MMocoOus, y4eOHO-
MeTOoYecKasi IuTeparypa 1 MOHOTrpauu, U3y4eHHEe KOTOPBIX SIBISIETCS 0053aTeNbHBIM U1 OBJIAICHUS
3HaHUSIMHM B TIOJTHOM O0bEMeE IO AMCLUMILIMHE B COOTBETCTBUU C AaHHOM mporpammoil. K ocHOBHOI,
IpeXx/ie BCEro, OTHOCUTCS JuTepaTypa, umeromas rpu¢ MuHHcTepcTBa 00pa3oBaHHUs M HAyKH
Poccuiickoit denepanyu unu Y4eOHO-METOANYECKOTO OOBEAMHEHUs, PEKOMEHIYIOIUX H3/1aHue K
UCIOJIb30BaHUIO B yueOHOM mporiecce. B crniicke 0OCHOBHOM nuTepaTyphl yKa3bIBaeTcss He OoJiee MATH
UCTOYHHKOB, HMEIOIIMXCA B JOCTAaTOYHOM KoimdyecTBe B ¢onae Oubmuoreku. Ecnm nocrymna
AIIEKTPOHHAS BEpCUsl yUeOHUKOB, YU€OHBIX MOCOOUH U T.1., CIAEIYeT yKa3aTh JUIsl HUX PEeXHUM JIOCTyIa.

K nononmHuTenbHOM OTHOCHTCS IJIMTEpaTypa, pEeKOMeHJyemas OakanaBpaMm, Marucrpam s
CaMOCTOSITENIbHOTO HM3YYEHHs MpPU BBIIOJHEHUH KypcOBOro mpoekTa (paboTbl), yueOHOI Hay4yHO-
UCCJIEIOBATENbCKOM paboThl, MpU HalmuMcaHUM pedeparoB, id TOATOTOBKH K CEMHUHApaM,
NPAaKTUYECKUM 3aHATUSAM, JIAOOpPAaTOPHBIM paboTaM U APYTUM Y4YeOHBIM 3aHATHSAM, a TaKXKe s
yryOJIeHUs ¥ PacIIMPEeHUs 3HaHUH 10 JAaHHOM TUCHUIUINHE.



Bce uWCTOYHMKM B OCHOBHOW W JOMOJHUTEIBHOM  JUTEpaType JAalOTCsl C  IMOJHBIMHU
6H6JII/IOI‘pa(bI/I‘ICCKI/IMI/I OIMUCaHUAMHU B COOTBETCTBHU C pOCCHfICKPIM HUJIN 3alagHbIM CTaHAapTaMUu
oopmiteHHs.

I[J'ISI MarucCTparypsl 003aTeNIbHO HAJIMYHE JIMTEPATYPhI HA AHTJIMACKOM SI3BIKE.

7.1. YueOHasi quTepaTypa:
OcHoBHasi TUTEpaTYpa
Kynpssues JI. [[. - Kypc maremarndeckoro ananusa: y4eOHUK Juisi By30B, pek. MO P® : B 3 T. -
Mockaa: Jlpoda, 2006.
JlonoiHUTeIbLHAS JIUTEpaTypa
HynaeB A.C., lnerukoB B.U. - CnenmanbHbie ¢GyHKIMHU: ydeOHOEe mocobme - ExarepunHOypr:
Ypanbckuii henepanbHbId yHUBEpCUTET, 2015.

7.2. UnTepHeT-pecypcehl
[Tockonbky B Hacrosiiiee Bpemsl pu padboTe ¢ MHPOPMAIUEH MIMPOKO UCIIOIB3YIOTCS PECYPChI

TeJIeKOMMYHUKalMOHHON ceTn «UHTepHeT» (manee — ceThb «VIHTEepHET»), TO CledyeT yKa3aTb
nepeyeHb CalTOB, HWCIOJB3YIOIMUXCS JUIS TOJNYyYEHHUs JONOJHUTENbHBIX 3HAHUN M0 H3y4yaemoun
muciuminHe. Takoke cienyeT ykasaTh ajpec caifTa, cofepialiero yueOHyro HHGOpMAIUIO MO KypCy
(Tpu ero HaTM4KK ), TPUHIUIIBL Pa3MEIICHUs B HeM HH(POPMAIUU U CTIOCOOBI pabOThI C CAUTOM.

Ne Ha3Banue DJ1eKTPOHHBII agpec Conep:xanue
1 Exponenta.ru Www.exponenta.ru Ha caiiTe pa3MelieHs! 2IeKTPOHHBIC YIYCOHUKH,

CIIPaBOYHHKH, CTATHH, IPHMEPAMH TIPHMEHEHUSI
MaTeMaTHYECKHUX MTAKETOB B 00pa30BaTeIbHOM
IIpoLeCcCe, AEMO-BEPCUU 10 ITYJISIPHBIX
MaTeMaTHYECKUX ITAKETOB, SJIEKTPOHHBIC KHUTH U
CBOOOJIHO PacIpOCTPaHIEMbIC TIPOTPAMMBIL.

2. Math.ru www.math.ru MareMaTHYEeCKHI CaliT I IIKOIbHUKOB,
CTYAEHTOB, yUUTEJIeH 1 BCEX, KTO HHTEpeCyeTCs
MaTEMaTHKOM.

3. MaremaTtuka www.mathematics.ru | YueOHblii MaTepHal 1o pa3jindHbIM pa3/esiam
MaTEMaTHKH.

4, MaTtemMaTHKa AJ www.xplusy. isnet.ru | ComepxuT 60JIBIIOE KOJTUYECTBO BUIEONEKIIUI 1St

CTYAeHTOB M IIpouee. LIKOJIbHUKOB, A0UTYPHEHTOB U CTYICHTOB I10

MaTeMaTHKe U (u3uke.

5. Poccuiickoe oopa- www.edu.ru ®denepanbHbIN 00pa30BaTENBHBIN TOPTA:

30BaHue. YUpEKIEHUs, IPOrpaMMbl, cTaHAapThl, BY 351, TecTh

EI'D.

7.3. TIporpammHoe obecrieyeHue:
1. Microsoft Excel
2. Microsoft Word
3. Microsoft PowerPoint

7.4. MaTtepuajibHO-TeXHHMYeCKoe obecneyeHne

B opramm3ammm y4eOHOTO Tporiecca HEOOXOAWMBIMHU SIBIISIOTCS CPEACTBA, OOECTIeUMBAIOIINE
ayJIMOBU3YyaJIbHOE BOCIpHATHE y4yeOHOro Mmatepuana ( CHEHHATM3HPOBAHHOE JEMOHCTPALMOHHOE
o0opynoBaHue):

1. Jlocka u men (niam 6ojiee COBpeMEHHbIE aHATIOTHH )

2. KOMIIBIOTCPHBIC 1 My.]'IBTHMG}IHﬁHBIG TEXHOJIOTNH

3.MUKpPO(OH U COOTBETCTBYIOIME YCTAaHOBKM (s paboThl B OONBLIMX ayJUTOPUSAX C
MHOTI'OYHCJIICHHBIMU I'PyIIIIaMu CTYJIGHTOB).


http://exponenta.ru/
http://www.exponenta.ru/
http://math.ru/
http://www.math.ru/
http://www.mathematics.ru/
http://isnet.ru/
http://www.edu.ru/

Pabouas nporpamma no nuctuminae «CnenuajibHble GYHKIMW» COCTAaBICHA B COOTBETCTBHH C
tpeboBanusmu @I'OC BO no nanpasnenuto noaroroku 01.03.01 MartemaTuka (ypoBEHb BBICIIETO

o0pa3oBaHus OakagaBpuaT ), yTBEP:KIACHHOTO IlpukazoM MunucrepcTsa oOpasoBanus u Hayku PO ot 10
staBaps 2018 r. N 8 «O06 yTBepxkaeHnu ¢eneparbHOro rocy1apcTBEHHOTO 00pa30BaTeFHOTO CTaHAaAPTa
BEICIIIET0 00pa3oBaHus - OakanaBpuar o HanpasieHuro noarotosku 01.03.01 MaremaTukay ¢ yaeTom
npumeprol npoepammsl yueonou oucyuniurol w3 [1IOOIL.

[Iporpammy cocraBui:
[Ipodeccop xadenpr «Maremarnueckuit anaus», K.¢.-M.H. CynreiroB Maromet J[>xkabpanioBud

[Tporpamma ogo0Opena Ha 3acenanuu kadeapsl «MareMaTHYeCKHit

anaiu3» [Iporokoa Ne 6 ot «27» depans 20251

[Tporpamma ogoOpeHa Y4eOHO-METOJUIECKUM COBETOM (PU3HKO-MAaTeMaTHYECKOTO

daxynpTera mpotokon Ne 7 ot «13» mapra 2024 r.



IIpunoxxenue Nel

1. Hepeqenb KOMHeTeHHHﬁ, C YKa3aHMEM ITallOB HUX (l)OpMI/IPOBaHI/IH B IIpouecce

0CBOEHHsI 00pa30BaTeJIbHOM MPOrPpaMMBbl.

[Tpu ocBOEHMHU AUCHUITIINHBI (MOAYJIs]) KOMIETEHIIMH, 3aKPEIUICHHBIE 3a HEl, pealn3yoTcs

mo teMaM (paszenam) JUCHHUIUIUHBI (MOJYJIsI), B OMPEIEICHHON CTeneHu (MOJHOCThIO WJIH B

OFOBOpeHHOfI T~IaCTI/I) M Ha OIIpPCACIICHHOM 3Tallc

MOUCK, KPUTUYECKUI aHaJn3
nH(pOpMauu, TPUMEHSTH
CHCTEMHBIN TTOAXOM, A1
pelIeHus MOCTaBIEHHBIX
3a71a4

Tabmunal.
Kon HanmenoBanue Nuaukatop JOCTUAKEHUSI KOMIETEHITUN
KOMIIETEH- KOMIIETEHIUU (3aKperUICHHBIN 3a TUCTIUTUTHHOI)
1005051
YK-1 Crioco0eH OCyIIeCTBISATh VYK-1.1. AHanu3upyer 3a/1a4y, BeIICISS e¢ 0a30BbIe

COCTaBJISIIOLLHE;
VYK-1.2. Onpenenser, MHTEPIPETUPYET U PAHKUPYET
UHpOpMaLUIo, TpeOyeMyIo AJIs pelleHHs ITOCTaBICHHON
3aja4uy;

VYK-1.3. OcymuiecTBisieT MOUCK HHPOPMALIUH 15 peILICHHS
MTOCTABJICHHOMW 33J]au¥ 110 Pa3IMYHBIM THIIAM 3aIPOCOB;
VYK-1.4. IIpu o0paboTke nHPOpMAIIUK OTINYAET (PAKThI OT
MHEHUH, UHTepHpeTaluil, OlIeHOK, GopMHUpyeT
COOCTBEHHBIE MHEHUS U CYKICHUS, apTyMEHTUPYET CBOU
BBIBOJIBI M TOUKY 3PEHUS;

VK-1.5. PaccMaTpuBaeT 1 npezsiaraeT BO3MOXKHbIE
BapHaHTHI pEIICHNS TOCTAaBICHHON 3a/1a4H, OIICHUBAsI HX
JIOCTOMHCTBA U HEJIOCTaTKH.

[1K-1 Crnioco0eH ornpenenuTh
oOuire popmbl U 3aK0-
HOMEPHOCTH OT/AETbHOMN
MpeIMEeTHOM 00J1acTH

IIK-1.1: 3HaeT 0COOEHHOCTH COBPEMEHHOTO JTarna
pa3BUTHs 00pa30BaHUs B MUPE, ATAIBI Pa3BUTHS
MaTeMaTHKH.

IK-1.2: VYwmeer CHUCTEMHO aAHATU3UPOBATH
WH(POPMAIIHIO, COTTOCTABIISATH, IETaTh BBIBOIBI

[1K-1.3: Brnaneer coBpeMEHHBIMH METO/IAMH,
METOA0JIOTHEN HAyYHO-UCCIIEIOBATEIbCKON 1EATEIBHOCTH
B 00JIaCTH MaTEeMaTUKH, IEMOHCTPUPYET MOHUMAHUE
o0mIel CTPYKTYpbI JAHHOW JUCIUTIIHHBL.




2. Onucanue nokasareseil 1 KpUTepUEeB OLEHMBAHMA KOMIETeHIMII HA Pa3JIMYHbIX
Tanax ux (popMHUpPOBAHUS, ONIMCAHHE IIKAJ OLlCHUBAHUS

Tabnuna 2.
ConocrapJ/ieHue KA OLlEeHUBAHUS
4-6autbHass | OTiM4HO Xopouio VY nosnersopurensHo | HeynosnerBoputensHO
IKaJia (oBbILICHHBIH | (6a30BBIi (TToporoBbIit (YpoBeHb He
(ypoBeHb YPOBEHB) YPOBEHbB) YPOBEHbD) chopMUPOBaH)
OCBOCHHUS)
100- 91-100 81-90 61-80 0-60
6annbHas
LKana
BbuHapHas 3auTeHo He 3aureno
LKkana
Tabmuna 3.

OHeHHBaHI/Ie OTBETA HA BOIIPOCHI IO TeMaM Jisl YCTHOT0 OoImpoca

4-GamnpHas mKana (ypoBeHb
OCBOCHHS)

Ilokazarenn

Kpurepuu

OTnu4HO (OBBILIEHHBIH
YPOBEHbD)

Xoporo (0a30BbIif YPOBEHb)

Y 10BIIETBOPUTEIBHO

- [lonHOTa M3NOXKEHUA
TEOPETUYECKOI0 MaTepHaIa;
- [IpaBUABHOCTD /UK

apryMEHTUPOBAHHOCTh Pa3BEpHYTHIN OTBET Ha
HU3JI0KCHUS MOCTaBJIEHHBIN BOIIPOC, I7ie
(TmocnenoBaTebHOCTh OH IPOAEMOHCTPUPOBAII
NENCTBUI); 3HAaHUS NIPEAMETA B TTIOJTHOM
- CaMOCTOSATENTBHOCTD o0Bbeme yueOHOM

OTBETA; MIPOTrpaMMBbI, TOCTATOYHO

- Kynberypa peun. rITyOOKO OCMBICTTHBAET

CTyaeHToM J1aH MOJIHBIN, B
JIOTUYECKOH
OCIe0BaTENbHOCTH

JTUCLUIUIMHY, TPUBOAUT
cOOCTBEHHBIE TPUMEPHI 1O
npoOiemaTuke
MOCTaBJIEHHOTO BOIIPOCa

CrynenTom nian
pa3BEpPHYTHIN OTBET Ha
MOCTaBIIEHHBII BOTIPOC,
MIPUBOJIUT MPUMEPHI, B
OTBETE MPHUCYTCTBYET
CBOOOAHOE BIIA/ICHUE
MOHOJIOTHYECKOH peyblo,
JIOTUIHOCTH H
MOCJIEeI0BATEIHHOCTD
orBeta. OmHAKO
JIOTTYCKAeTCsl HETOYHOCTh B
OTBeTE.

CTyneHTOM J1aH OTBET,




(TOpOroBBIil ypOBEHD)

CBUJICTEILCTBYIOLIUN B
OCHOBHOM O 3HaHUH
MPOLECCOB N3y4yaeMOn
JUCLUTUIHHBI,
OTJINYAFOIIHICS
HEIOCTaTOYHOH TITyOUHOU U
MOJIHOTOM PAaCKPBITUS TEMBI,
3HAHHUEM OCHOBHBIX
BOIIPOCOB TEOPHH,
HEZ0CTaTOYHBIM YMEHUEM
JlaBaTh apryMEHTUPOBAaHHbBIC

HeynosnerBopureinsHo
(YpoBeHb He chopMUPOBaH)

OTBETHI U NPUBOJUTH
MPUMEPBI, HEAOCTATOYHO
CBOOOIHBIM BIIJICHUEM
MOHOJIOTHYECKOH PEYbI0,
JIOTUYHOCTBIO U
MOCJIEA0BATEIBHOCTHIO
OTBETA.

CTyaeHTOM J1aH OTBET,
KOTOPBIA COEPIKUT PA
CEpPbE3HBIX HETOYHOCTEM,
00OHapy>KUBAIOLIHIA
HE3HaHUe MPOLIECCOB
M3y4aeMOM NpeAMETHON
001aCTH, OTIMYAIOLIUHACS
HernyOOKHUM pacKpbITHEM
TEMbI, HE3HaHUEM OCHOBHBIX
BOIIPOCOB TEOPHH,
HEYMEHHEM /1aBaTh
apryMEHTHPOBaHHbIE
OTBETBHI, CJIA0bIM BJIaZICHUEM
MOHOJIOTMYECKOU PEYbIO,
OTCYTCTBUEM JIOTUYHOCTH U
MOCJIEI0BATEIbHOCTH.
CryneHT He criocoOeH
OTBETUTH HA BOIPOCHI IAXKE
IIPU JIOTIOJTHUTEIbHBIX
HaBOJAIIMX BOIPOCAX
IperoiaBaTess.

Tabmua 4.

OuenuBaHue NOATOTOBKH pedepaToB

4-6annpHas mKaia (ypoBeHb
OCBOEHU)

Ilokazarenn

Kputepuu




OTan4HO (MOBBITIICHHBIN - [TostHOTA M3N0XKEHUA BbIMOJSIHEHbI BCE

YPOBEHB) TEOPETHYECKOro MaTepuana; | TPebOBaHMsA K HanMcaHuio 1
- [IpaBunbHOCTE W/HITH 3awmTe pedepara:
apryMEHTHPOBAHHOCTD obosHa4eHa npobrema u
e m—— obocHoBaHa eé

aKkTyanbHOCTb, cAenaH
(mocnenoBaTebHOCTh N
- - KpaTKUA aHanm3 pasnmnyHblX
JIEHCTBUN);

TOYEK 3pEHUsI Ha
- CaMOCTOSITEIIBHOCTh paccMaTpuBaemyio

OTBCTA, npo6nemy 1 norMyHo

- Kynbtypa peun. N3noXeHa cobCTBeHHas
nosmums,

chopmMynmnpoBaHsbl

BbIBOAbI, TEMA packpbITa
NOHOCTbIO, BblAepXaH
06BbEM, cobntogeHbl
TpeboBaHus K

BHELUHEMY O(POPMIEHNIO,
AaHbl NpaBusbHbIE OTBETHI HA
AONOMHUTENbHbIE BOMPOCHI

Xoporiio (0a30BbIi YPOBEHB) OCHOBHble TpeboBaHMsA K
pedepaTy 1 ero 3awute
BbINOJIHEHbI, HO MPX 3TOM
AonyLeHbl Heao4éThl. B
YaCTHOCTW, UMEIDTCH
HETOYHOCTW B U3NOXEHNN
maTepuana; oTCyTCTByeT
normyeckas
nocnegoBaTenbHOCTb B
CY)XOEHUSIX; HE BblAEPXKaH
06béM pedpepaTa; nmetotca
ynyLeHns B opopMneHnm; Ha
AONOMHUTENbHbIE BOMPOCHI
npwv 3alimTe gaHbl HenosHble
OTBEThI

VY noBneTBOpUTEIHHO NMEKTCH CyLLEeCTBEHHbIE
(TTOpOTOBBI YPOBEHB) OTCTYNIIEHUS OT TpeboBaHMi
K pedepupoBaHuio. B
YaCTHOCTU: TEMa OCBeLLEeHa
nuub

YaCTUYHO; OONYLLEHbI
dakTu4eckmne owmndkm B
coepkaHuun pecepara nunu
npu OTBETE Ha
AONOMHUTESNbHbIE BOMPOCHI;
BO Bpemsl 3aLlmTbl
OTCyTCTBYET

BbIBO,

HeynosnersopurensHo Tema pedeparta He
(YpoBeHb He chOpMHUPOBaH) packpbiTa, obHapyxumBaeTcs
CyLLLeCTBEHHOE
HernoHuMaHue npobnembl

Tabmuua b5.

OnenuBaHue OTBETA HA 3a4YeTe



Onenka | XapakTepucTHKa TpeOOBaHUN K pe3ysbTaTaM aTTecTaluu B opMe 3aueTa

«3auTeHo» Teoperndeckoe copepskaHue Kypca OCBOEHO IOJIHOCTBIO 0€3 PoOeIoB Uil B
LIEJIOM, HJTK OOJIBIIIEH YacThi0, HEOOXOJMMBIE TPAKTUYECKHE HABBIKM PabOTHI C
OCBOEHHBIM MaTe€pHaIoOM C(HOPMUPOBAHBI WIIM B OCHOBHOM C()OPMUPOBAHBI,
BCE MJIM OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboueii mporpaMmMoil yueOHbIX
3a7aHUi BBINOIHEHBI, OT/ICJIFHBIC U3 BBIITOJHEHHBIX 33/1aHUH COAEpIKaT
OLIMOKHU.

«He 3aureno» | Teopernueckoe conepxaHue Kypca OCBOEHO YaCTUYHO, HEOOXOIUMBIC HABBIKH
paboThl He CPOPMHUPOBAHBI WM CHOPMHUPOBAHBI OT/ICIbHBIE U3 HUX,
OOJIBITMHCTBO MPEyCMOTPEHHBIX padoyell yueOHO# nmporpaMMoi 3a1aHuil He
BBITOJIHEHO MO0 BBIMOJIHEHO C TPyObIMH OIIMOKaMHU, KA4eCTBO UX
BBITIOJIHEHUS OLIEHEHO YHMCIIOM 0aJlJIOB, OJIN3KUM K MUHUMYMY.




Tabauua 6.

OuneHuBaHue OTBETA HA IK3aMeHe

Ornenka

XapakTepuctuka TpeOoBaHM K pe3ybTaTaM aTTecTaluu B popme
9K3aMeHa

«OTINYHO»

Teopernueckoe copepkaHue Kypca 0CBOSHO IOJHOCTbIO 6€3 Ipo0eoBs,
CUCTEMHO U TINIyOOKO, HEOOXOIMMbIE NPAKTUYECKHE HaBBIKM pabOTHI C
OCBOCHHBIM MaTepHajioM c(pOpMHUPOBaHBI, BCE MPEILyCMOTPEHHBIE paboyeit
y4eOHOI1 mporpaMmoii ydeOHbIe 33/1aHuUs BBIITOJHEHBI 0€3yNpedHO0, Ka4yeCTBO
UX BBITOJIHEHUS OI[CHEHO YHCIIOM 0aJIOB, OJIM3KHM K MaKCHUMYMY.

«Xopomo»

Teopernueckoe cojep:kaHue Kypca OCBOCHO B I1IeJIoM 0e3 mpoOenos,
HEO0OXO0UMbIEe MTPAKTHUYECKHE HABBIKU PabOTHI ¢ OCBOCHHBIM MaTE€pHalOM B
OCHOBHOM  c(opMHpOBaHBI,  NPEAYyCMOTpEHHBbIE pabouelt  y4eOHOI
POrpaMMoOil yueOHBIE 3a/IaHUS BBIMOJIHEHBI C OT/IEIbHBIMU HETOYHOCTSIMH,
KaueCTBO BBIMOJIHEHUS OOJBIIMHCTBA 33/laHUN OIEHEHO YMCIOM Oaiios,
OU3KUM K MaKCUMYyMY.

«Y IOBJIETBOPUT
€JIbHO)

Teopernueckoe cojlepkaHue Kypca OCBOSHO OOJbIlel YacThio, HO
po0eJIbl HE HOCAT CYIIECTBEHHOTO XapaKTepa, HEOOXOJUMbIE TPAKTUICCKUE
HABBIKK PaOOTBHI ¢ OCBOCHHBIM MaT€pHAJIOM B OCHOBHOM C(HOPMHPOBAHBHI,
OOJBIIMHCTBO MPEAYCMOTPEHHBIX paboueil yueOHOo#l mporpaMMon yueOHBIX
3aJJaHUil BBINIOJIHEHBI, OT/EJIbHBbIE W3 BBHIMOTHEHHBIX 3aJaHUi CoJep)KaT
OIIINOKH.

«Heynosnersop
UTEJIBHO»

Teopernueckoe cofepkaHne Kypca OCBOEHO YaCTHYHO, HE0O0XO0JIUMbIe
HaBBIKU PabOThI HE CPOPMHUPOBAHBI WM C(HOPMUPOBAHBI OT/AEIbHBIE U3 HUX,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboueil yueOHOoM nmporpaMMoi yuyeOHbIX
3aJJaHUI He BBIITOJIHEHO JIMOO BHIMOJHEHO ¢ TPyObIMHU OLIMOKaMH, Ka4eCTBO
UX BBIIIOJIHEHUS OLIEHEHO YUCIIOM 0aioB, OJU3KUM K MUHUMYMY.

MartepnaJbl Aj1 NPOBeJCHUS TEKYILIEero ¥ IPOMeKYTOYHOr0 KOHTPOJISl 3HAHUH CTYICHTOB

HaiiTu o6s1acTh onpenenenus gyHkumii




I+%
l.y—-m,x#?)
OtBeT: x € (—00; 3) U (3; 00).
| :
2.y—sin—m,slnx7é0:x9é7rn, nez.
OrBeT: x € (—00; @); x#7n, n € Z.
3.y=logy(x?—1);22-1>0=(z—1)(z+1)>0=> 2 < -1
ux > 1.
OtBeT: z € (—o0; — 1)U (1; o0).
4. y=+/—z; —-r20=x<0.
OtBert: = € (—o0; 0].

24x 2+4=x T+ 2
% =‘/ : > <1,
5.y 2—:6’2—a:/02>$—2\0

MeTton uHTEpBaNOB: £ +

D) — 2
OrtBert: T € [-2;2).
xr+ 2
6. y="" -
y r—3

r+22>20, & T = -2,
x#3 Tt 3.
OtBert: z € [—2; 3) U (3; 00).

e B 3T A0S F AT T a4 o
=28 £L£0=3£0.
OrBeT: z € (—o0; 0) U (0; 00).
8. fla)=lopy&?:4® 5 0=5 5:£0.

OtBert: z € (—o0; 0) U (0; 00).
9. f(z)=1log,5;

x>0,
2 £ 1.
Otset:z € (0; 1)U (1; 00).

1. y=



10. y = arcsin2z; T.x. siny =2z, 0 -1 2 <1 =

1 1
$—§<x<§. .
O : {——;—].
TBET: X € 55
Ccosx .
11. y=ctgz; .k ctgz= 5 ,sinz #0=>x #7mn,n€ Z.
s r

OrBeT: ¢ € (—00; ), T# 7N, n€ Z.

12, y=vVzi—1; 2 - 120= (22 + 1)(22=1) > 0= 22 —
—-120=2z<L-1uz2l.

OrBeT: z € (—o0; — 1JU[1; 00).

r— 1
13. f(z)=
/(=) x? — 4z +3
todi =l =0=cFlugsEld

OrBet: z € (—o0; 1)U (1; 3) U (3; 00).

;3:2—4:1:—!—3750, ecan 22 —4x +3 =0,

3 —z?
14. f(z) = 22 +22—-8>0= (z+4)(z—-2) >
( o — (z +4)( )
> 0.
.+ +

Mertoa uHTEpBAJIOB: = — ;

OtBeT: ¢ € (—o0; —4)U (2; 00).

15. i = /2% — 32 21—3120:21231':2_:21:

3 3
OrBeT: z € (—00; 0.

1 —cos®z
16. y = $;
tg®x

{ tgx #0, { sinx # 0,
-~
cost # 0
x#7mn,n € Z,
S x¢g+nk,kez.
OTMETHM 3TH TOYKH Ha OKPYXKHOCTH. n
™

- (2)'> (3f 0

-
cosxz # 0 ¥

1

OtBeT: x € (—ox; oo),m#%n, nedJs.

:£2—3;'1;+2_

17. y = arcsin :
Y r—2



2
r°—3x+ 2 r—2)(x—1
_1<_’*“—I+<1=>_1<("’ ) )g1=>
T —2 Tr—2

:>{:1:7$2, l @{m#?,

-1<z-1< 0< <2,
OrBeT: x € [0; 2).
18. f(z) = Va2 — 25 +1g(42 + = — z?);
{x2—2520, 41){(Jr.—5)(.’1c+5)20,

424 —22>0 -1 —-42<0

r<-5uzr =5, r<—-duzxz=)H,
{(:v—7)(:v+6)<0 :>{—6<:v<7.
OTMETHM 3TH UHTEpPBaJ/bl HA MPSMOM:

OrBet: z € (—6; —5]U[5; 7).

19. y = \/logy (2% — 3);
22 —3>0, - (z—v3)(z+v3) >0,
logy(xz2 —3) >0 2 -321

=>{:1:<—\/§14:1:>\/§,

< -2uz 22
OtBert: z € (—o0; —2|U[2; ).
20. f(z) = logs(1 — 2cos z);

|
1 —2cosz>0=2cosz<1=cosz < 5"

=

2
m
OKPY2KHOCTH COOTBETCTBYET TOYKE —.
3

|
Eciu cosz = —, 70 £ = :tg-f-QTrk, k € Z. Touka —g Ha

OTBeT: T € (%-’r?wn; 5§+27m), n € ”Zz.

2) HaiiTu 06J1acTh 3HaYeHn i PyHKIMH



9 1 1 1 1 sin® z + cos®
¢ Y TF st 5 5t 5 T
sin” @ cos“x  sin“x cos” x sin” x cos” &
1 4 4
- - 2 - . - - 2 ?
sin’ z cos® 4sin® z cos® x sin’ 2z
: 1 4
0<51n22x<1:>_2 zl= ———2=>24.
sin” 2x sin” 2x
OtBeT: y € [4; 0).
3.y=VvV2+zx—-z%;y>0.
O603naunm @(z) = —x? + x + 2, 3To napaGosa ¢ BETBAMH,
HanpaB/JeHHbIMH BHHU3. BepuinHa napaGo/bl HWMeeT KOOPAHHATHL:
1 1
= ——= =y = ==+ o2 ==29_,
=T T T T g 1

1. y=2sinz; -1 <sinx <1 = -2 < 2sinz < 2.
OrBeT: y € [-2;2].

=}

0< () <7 =20<y<

BN

OTBeTiyE[O;g].
W2 2 2 _
gyl @l _at4l-2 2
2

2241 2241 2241 2+ 1
>0=1—-— —
2 +1 .'1:2+1

2
5 —-0=>1-
x°+ 1 -+ 1

uMeeT max, Korna x> + 1 umeer min, T.e. npu x = 0.

[Tpu x — oo — 1.

:1;2+1

2
1 — T —1.
OrBer: y € [-1;1).
5. y =logs(1 — 2sinx);
-1 <sinz <1, =2 < 2sinz <€ 2,
—-2<< —2sinx < 2,
—1<1-2sinz<3,H0l —2sinz>0=0<1-2sinz <3 =

= logs(l — 2sinz) < 1.

OtBeT: y € (—o0; 1].

6. y = 4leoszl; 4 > 0.
0< |cosz| <1 =1 4leoszl 4,

OrBert: y € [1;4].
7. y = 2sinbx + 3 cosbz;

2 3
2sinbxr 4+ 3cosbr = V13 [ — sinbx + —— cosbr | =
(\/13 V13 )

= V13 (sinbz cos ¢ + cos Sz sinp) = V13 sin(bx + @), rae singp =
3 2

Vi3

M COSp =

Vi3’



—1<sin(bz+¢p) < 1 = =18 £ \/ﬁsin(Sm-i-t,o) < V13.
OTBeT: y € [—\/—l§; \/ﬁ]

8.y=Ilgvz; VT >0.

OtBeT: ¥y € (—o0; 00).

9, y = 3k+1,

Zz| > 0= |z|+1> 1= 3k >3

OtBer: y € [3; 00).

10. y =22+ 222 + 7.

[Ipy x - —00 y — —o0, Npu T — 00 Yy — 0C.
OTBeT: y € (—o0; 00).

11. y = |sinz + 10cosx + 7°|;
sinx +

1 10
sinz + 10cosz = /101 ( cosm> =
v 101 101
= /101 (sinz cos ¢ + cosxsin ) = /101 sin(z + @), rae
1

10
V101 Vv 101

—1 <sin(z + @) < 1 = —V101 < V101 sin(z + ¢) < VIOL.
0 < |sinz 4+ 10cosz + m2| < V101 + =2
Otser: y € [0; V101 + 7?].

, T.e. tgp = 10.

p = arctg 10, 1. k. sinp =

M COSp =

4x
12,y = r+5;
x—2
4r +5 4r —8+ 13 13
= =4 + ; 9TO runep6osa, HMeroLllas
z—2 x—2 x—2

y = 4 cBOeil aCUMITOTOH.
OtBeT: y € (—o0; 4) U (4; 00).
13. y = 5" . 21—,
.2 ) 5\ /5\% 5\’
€=, ) Rt p— R . R > il > 9-
o 2(3) : (3) 21=2(3) >2

2

Shva
(5) — 00 NpU T — +00.

OTtBeT: ¥y € (2; 00).

IocTpouts rpadpuk GyHKuMii MEeTOAOM NPeodPaA3OBAHMS



1.y=4-22
a) cTpouM rpaduk y = x2;
6) npeo6Gpasyem ero B rpaduk y = —a°;
B) CABHraeM y = —x° Ha 4 eJMHHIbI BBEpPX M nojaydaem rpauk
— 4 — 2
= T,
YA —gd
1]
0
-1 1 x

To xe MOXHO nenaTh B OAHOH U TOH XKe CUCTeMe KOOpAMHAT.

2, y=cos(:v+g).

a) CTpouM rpaduk y = cos r;
™
0) caBuUraeMm ero Ha 7 BUeso.

o A
=C - e =Cos
y LOS(XI 4) ) y=cCosx
7070
N2 = 0 2 n N
-2m '/ [/ _n| m 3m omx
2 74| 4 2
=1

3.y=vVz+1l-1,z>-1.
a) cTpouM rpaduk y = \/r; YA y=x¥1 y=+x

6) caBuraem ero Ha | BJeBo; )/—'y= FF1=1
y=+vzr+1,;

B) cABUTaeM rpadux
y=+vx+1 Ha ] BHHU3. 1
4. y=sin3dz + 1.

y=sin3x +1

y=sin 3x y=sinx



a) y = sinuz;

6) y = sin 3z, cxarue l-ro rpadguka B 3 pasa BAOJb OCH I;
B) y = sin3x + 1, caBur Ha | BBepx.

5.y = |z
[To onpepenenuio Momy.Jis
ecau = = 0;

=
y=—x, ecan z <0.

6y— ,3:#0

pr—1 -—l—l—runep6o.na;
MU= RY=Tg
B)y=1-— -

T.y=|Vz -1,z >
a) y=+x;6) y=x —1;
B) y=|vz —1].

8. y=log: |z|, z #0.
2

DyHKUUSA yeTHAs.
a)y=logx, x>0

)
6) y=log,(—x), z <0.
2
= log% |z].

9. y = 22 — 5|z| + 6.
DyHKI KA yeTHas.

a) y=:1:2—5:1:+6,a:20;
0) y=a:2+5:v+6, w0,
Hasi 1-ro rpaduka: r; = 2;
To = 3; To :2%; W= —%.
y = 22 — 5|z| + 6.

YA

y = |«

=Y

= 108%(-4\7) }/\y g log%x
0 >
/l' i\x




Bomnpocel K 3a4eTy ¢ OLIEHKOI:
1. DiinepoB uHTErpan nepBoro posa (oera-GpyHKIM).
2. DilslepoB HHTETpall BTOPOro poJa (raMMa-(QyHKIHS).
3. beckoneunsie mpousBenenus. @opmyna Ditnepa-'aycca u ee crneacTpus.
4. ®opmyna Beitepmtpacca, norapudmuueckas mpou3BogHas raMMa-QyHKINH.
5. Ilpunoxxenusi ramma-QyHKIUH.
6. ®ynkuun CKM Maple, npenna3znauennsie it padbotel ¢ ['aMma-(hyHKIHeH.
7. 'nnepreomerpuueckas QyHKIHA
8. Onpenenenue U CBONCTBA TUIIEPTEOMETPUUECKON (DYHKIIHUH.
9. BeipaxkeHre HEKOTOPBIX (PYHKIIHIA Yepe3 TUIIEPTeOMETPUIECKYI0 (PYHKITHUIO.
10. BeipoxieHHas TUIIepreoMeTpudeckas pyHKIus.
11. ®ynkuun CKM Maple, npenHazHadeHHbIe Ui paOOThI C THIIEPIEeOMETPUICCKON (QYHKIIHUCH.
12. IIpencraBieHust HEKOTOPBIX (PYHKIIMH Yepe3 TUIIEPTeOMETPUIECKYIO (PYHKIIUIO.
13. Hunuaapudeckue GyHKIHHA

14. UnrterpupoBanue ypaBHeHus: beccens. Pexyppentnsie popmynsl. MccnenoBanue perieHuit
ypaBHeHus beccens.

15. lunmuaapudeckre GyHKIIMH BTOPOTO poja.

16. IlpomsBoasmas Gpynkuus, naterpai beccemns. @ynknun Heiimana.

17. ®ynkiun Xankens. MoaupuupoBaHHble UIUHIPpUYECKHE QYHKIIUH.

18. ®yukunn CKM Maple, npeanaznadeHHbIe 1711 pabOThI ¢ HUINHIPUUSCKUMHE (HYHKIUSIMH.
19. MaTemarudeckoe 1 KOMIBIOTEPHOE MOJICIIMPOBAHNE KOJICOAHUH KPYTII0i MEMOPaHEI.

20. ITommuoMsI JIexxanapa u chepudeckue GyHKIUH

21. ITpousBonsiias GyHKIKS MOTMHOMOB JIexxanapa, peKyppeHTHbIE (POPMYJIBI.

22. CpoiicTBa moJmHOMOB JlexkaHapa, pasziiokeHue QYHKITMH B PsiI o mosimHOMaM Jleskanipa.
23. Ceprueckue GyHKIUH.

24. NHurerpupoBanue BojaHOBoro ypaBHenus. @ynkiuun CKM Maple, npeanasHadeHHbie 11
paboThl ¢ momuHoMamu Jlexxanpa.

25. ®ynkuun CKM Maple, npennasHadeHHbie Ui paboThl O chepuaecKuMu (GYHKIHSIMU.
Pabora co cnenuanbHbIME QyHKIMSIME B Maple.



CBeneHust 00 yTBepKI€HHH NPOrpaMMbl HAa OYepedHONl Y4eOHbIH ol W Pperucrpamuu
H3MEHEeHU

YueOHEbIH Pemenue Bueceunrsie n3MeHeHUS IToamuce 3aB.

Toj Kadeapsl kadempoit
(Ne mporokora, nara)







