dbenepanabHOE TOCYAapCTBEHHOE OI0/PKETHOE 00pa3oBaTeIbHOE YUPEKICHHE

b1.B.JZ1B.03.01

(uHOeKC OUCYUNTUHDL)

BBICITIETO OOpa30oBaHUs

«ToNpATTUHCKUH TOCYAapCTBEHHBINH YHUBEPCUTET»

PABOYASA IPOT'PAMMA AUCHUIT/IMHBI

IIpakTHKYM 110 pellIeHUIO0 32/1a4 UTOTOBOM aTTEeCTAIIMH

110 aﬂreﬁpe M HAaYaJaM aHaJjam3a 2

(HaumeHoB8aHUe OUCYUNIUHDBL)

10 HAIPaBJICHUIO TOATOTOBKHU
44.04.01 «Ilemarornueckoe 00Opa30BAHUEY

(K00 u HaumeHosanue Hanpasierus noocomosku 6 coomeemcmeuu ¢ @I'OC BO)

«MaremMaTH4ecKoe 06D330B3HI/I€»

®dopMma oOydeHUsI: 3a04Hast

['on Habopa:

2018

(Hanpasnennocms (npoduis)

Pacnpene.ﬂeﬂne JaC0B JUCHMILIMHBI 110 KypCaM H BHAaM 3aHATHH

(1o yueOHOMY ILIaHY)

KoanvectBo 3ET 4
Yacos no PYII 144

Buapl kouTpoass Ha | Jk3aMeHbl | 3ayeTsbl KypcoBbie KypcoBbie Konrposnanie

Kypcax: NMPOEKThI padoThI (1 m‘j,i‘ﬁ,‘f,;"qmpm,

00y4eHus)
2 - - - -
NeNe kypcoB
1 2 3 4 5 6 7 8 9 10 11 Htoro

3ET no kypcam 4 4
Jlexknun
JlabopaTopHble
IpakTHyeckue 8 8
KonrakTHas padora 8 8
Cawm. pabora 127 127
Koutpoas 9 9
Hroro 144 144

ToabsaTTH, 2018




Pa6ouas nmporpamma cocraBiena Ha ocHoBaHuu ®I'OC BO u yuebHoro miana
HanpasyieHusa moarotoBku 44.04.01 Ilegarornyeckoe oOpa3oBaHue

(K00 U HaumeHo8aHue HanpagneHus noo2omosku 6 coomsemcmeuu ¢ PI'OC BO)

PeHeH3I/IpOBaHHe paﬁoqeﬁ nporpaMmmbl TUCIHUIIJIMHBI:

OtcyTcTBYET

VYyebnas (pabouast) mporpamma o00peHa Ha 3aceJaHuu Kadeaphl BeICIIEH
MaTEeMaTUKH U MaTeMaThuieckoe oopa3oBaHue (MpoTokoi 3aceqanuss Ne 7

ot 21.02.2018r.). -

Penensenr
(OondrcHocmb, yuernoe 36anue, cmeneny) (noonucs) (U.0. @amunus)
« _» 20 1.

Cpok aeiicTBusi paGoyeil mporpaMMbl JUCHUILTHHBI 10 «21» 02 2021 r.

Nudopmanus 00 akryaansanuu padoueil mporpaMMbl 1M CHUNINHBI:

[Iporokon 3aceqanus kageapbl No  oT «__ » 20 1.

[Iporoxon 3aceqanust kageapel No  oT «_ » 20 T

[Iporoxon 3aceqanust kageapel No  oT «_ » 20 T

[Ipotokon 3acenanus kadgeapnr No OT «__» 20 1.
YTBEPXJIAIO

3aBenyromuii kKadenapoi «BpIcIias MaTeMaTHKa M MaTeMaTHIEeCKOe 00pa30BaHUE)

« » 20 T. P.A. YTeeBa

(noonucs) (U.0. ©amunusa)




AHHOTAIIUA
AUCHUILINHBI (Y4eOHOr0 Kypca)
51.B.JIB.03.01 IIpakTMKYM 110 pellieHuI0 32124
UTOrOBOI ATTECTALMH 110 aJIredpe M HAYAJIaAM aHAJIN3A 2

(unoexc u naumenosanue oucyuniumol)

1. Heapb u 3aga4u U3y4YeHUus1 AUCHUILIMHBI (Y4e0HOT0 Kypca)

Hean — hbopMupoBaHre y CTYIEHTOB TOTOBHOCTH K TIEIarOrMueCcKOd W METO-
JTUYECKON JeATEeNIbHOCTH B MpeaMeTHOM oOnactu «Marematuka» (Pazgen «Anreo-
pa ¥ Hayajga MaTEMAaTHYE€CKOTO aHAIA3a).

3agaun:

1. ChopmupoBath 3HaHHUS 00 OCHOBHBIX MOHATHSIX W (haKTax anreOpbl U HaYa
aHanau3a; 00 OCOOCHHOCTSX M3YYEHMs] OCHOBHBIX MOHATHUN W (haKTOB MO anredpe u
HayajlaM aHaJIu3a.

2. CopmupoBaTh yMEHHS pabOTaTh C MOHATHIHBIM almapaToM; padoTaTh CO
ITKOJBLHBIMU YYCOHUKAMU.

3. ChopmupoBaTh yMEHHUs, HEOOXOIWMBIE TPH PEHICHUM THUIIOBBIX 3a7a4 U
MIPUMEPOB, UUTIOCTPUPYIOIIUX OCHOBHBIC MOJIOKEHHUS JTAHHOTO Kypca.

2. MecTto nucuuiuiabl (yuedHoro kypcea) B crpykrype OITIOII BO

Hannas gucuuiuiiHa (y4eOHbIM Kypc) OTHOCUTCS K OTHOCHTCS K bioky 1
«JIucuumiInHel _ (MOAYJIN)», BapUaTHBHAS _ 4YacTh, JAUCHMIUIMHBL 110 BBIOODY
(b1.B.J1B.03.01).

JlucuuruinHbl, ydeOHbIe KYpPChl, HA OCBOCHUHU KOTOPBIX Oa3UpyeTCs JaHHas
nucuuiuinHa (yaeOHbId Kypce): IIpakTHKYM 10 pelIeHHI0 3ajad MTOTOBOW aTTecTra-
IIMHY 110 anredpe ¥ HavajaM aHaim3a 1.

JIucuuIuIHbl, yuyeOHbIE KYpPCBhI, I KOTOPBIX HEOOXOAMMBI 3HAHUS, YMEHUS,
HaBBIKH, TIpHOOpETaeMbie B Pe3yJbTaTe M3yYCHHS JaHHOW MUCHMIUIMHBI (y4eOHOTO
Kypca): IIpoekTupoBaHHWE COJAEp)KaHUs DJICKTUBHBIX KYPCOB 110 MAaTEMAaTHKEe JUJIs
npeanpoGuILHOTO ¥ MPOhUILHOTO 00YYCHHMS.

3. Ilnanupyembie pe3yabTaTbl 00y4eHHS 110 TUCHHUILIUHE (Y4eOHOMY KYp-
Cy), COOTHECEHHbIE ¢ INIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHUs 00pa3oBaTe/ib-
HOM MPOrpaMMbl

@opmMupyeMble H KOHTPOJHPYeMble Ilnanupyembie pe3yJabTaThl 00yYeHUSs
KOMIIeTEeHIIUH
-CIIOCOOHOCTD K a0CTPAKTHOMY MBIII- | 3HATh: OCHOBHBIE POOIEMbI TPH N3YUEHUH MTOHITUS
JICHUIO, aHATIN3Y, CHHTE3Y, CII0CO0- (byHKINY, pelIeHNH YpaBHEHHU, HEPABEHCTB M CUCTEM C
HOCTb COBEpPUICHCTBOBATDH U Pa3BU- napamMeTpamu, C MOJIYJIEM.
BaTh CBOM MHTEIUIEKTYaJIbHBIA K 00- | YMeTh: aHATM3UPOBaTh YU€OHO-METOAMIECKYIO JIUTE-
HIEKyIbTYpHBIH ypoBeHb (OK-1) parypy (rocoOusi, yaeOHHUKH, 3aJJaUHUKH, IPOrPaMMBI,
METOAMYECKIE PEKOMEHIAINH H T.IL.).
BraneTs: OCHOBHBIMU HOHSATUSIMH U METOJIaMH Kypca.




-TOTOBHOCTh OCYLIECTBIISITH Mpodec-
CHOHAIbHYIO KOMMYHHUKAIIUIO B YCT-
HOH ¥ MUChbMEHHOH opMax Ha pyc-
CKOM U MHOCTPAHHOM SI3bIKaX JJIs
peleHus 3aaau npodeccuoHanbHON
nesirenbrocTr (OITK-1).

3HaTh: MOHATHE (PYHKLINUU, ypAaBHEHUS C ITapaMeTpaMu,
YpaBHEHUS C MOIYJIEM.

YMeTh: 0CyIIeCTBIATh NPOPECCUOHANBHYI0 KOMMYHH-
KaIMIO IS pelieHus Npo(eCCHOHABHBIX 3a/1a4.

BJ'IaI[eTBI OCHOBHBIMH METOAAMH KYypCa «HpaKTI/IKYM 110
PCHIICHUTIO 3a1a4 HUTOTOBOM aTTECTAIlUH I10 aJIre6pe )51
HadajlaM aHaJIku3ay».

- CIOCOOHOCTh TPUMEHATH COBpE-
MEHHBIC METOANKU M TEXHOJIOTUH Op-
raHu3alMy 00pa3oBaTEIbHOI Jesi-
TEIBHOCTH, TUArHOCTHKH U OLICHUBA-
HUS KayecTBa 00pa3oBaTeIbHOTO
nporecca o pa3inyHbIM 00pa3oBa-
TenbHBIM mporpammam (ITK-1).

3HaTh: OCHOBHBIE METO/IbI PEIICHUS YPAaBHEHH, HEpa-
BEHCTB U CUCTEM C ITapaMeTPaMH, C MOAYJIEM, METOIUKY
UX IIPENOJABAHMS.

YMeTh: 000CHOBBIBATh MEPEXOAbl IPU PEIICHUU ypaB-
HEHUI ¥ HEPaBEHCTB C IapaMeTpaMu, C MOJYJIEM, IIPU-
MEHSATh COBPEMEHHBIE TEXHOJOTHH.

BrnaneTs: METOOUKOI TUAarHOCTUKU U OLIEHUBAHUS Ka-
gyecTBa 00pa30BaTeILHOTO MPOIIecca.

- TOTOBHOCTb K pa3paboTKe U peasu-
3allM1 METO/IMK, TEXHOJIOTUH U IpHe-
MOB 00yueHHUsl, K aHAJIN3Yy pe3yJibTa-
TOB IIPOLIECCA UX UCIIOIb30BaHUS B
OpraHMu3alMsIX, OCYIIECTBISIOIINX
00pa30BaTENbHYIO AESITEIbHOCTD
(TIK-4)

3HaTh: OCHOBHbIE TEXHOJIOTUH U IIPUEMBI OCYIIECTBIIE-
HUS 00pa30BaTENbHON ESTEIHHOCTH.

VYMeTh: UCNIOIB30BaTh B 3aBUCUMOCTH OT BUJA YpPaBHE-
HUS WIK HEPABEHCTBA METO/]| pelIeHUsl (BBEIEHUE HO-
BOH NEpPEMEHHON; Pa3I0KEHUE Ha MHOKUTENH; OLICHKA
IIPaBOM U JIEBOM YaCTU ypaBHEHUS; () yHKIMOHAIBHO-
rpaduvecKuii).

BrnaneTs: nmpuemaMu 00y4eHHUs M aHAIHM3a PE3YJIbTAaTOB
UX UCIOJIb30BaHUS B yueOHOM Mpoliecce.

- TOTOBHOCTH K OCYIIECTBJICHUIO IIe-
JIarOTUYECKOr0 IPOSKTHPOBAHUS 00-
pa3oBaTeIbHBIX MPOrPAMM M WHIUBU-
JyaJbHBIX 00pa30BaTEIbHBIX MapIII-
pyroB (I1K-8)

3HaTh: MEXaHU3M OCYILECTBJICHUS M1€JarOrMuecKoro
IPOEKTHPOBAHUS 00pa30BaTEIbHBIX IPOrPaMM U UH]HU-
BUJIyaJIbHBIX 00pa30BaTEIbHBIX TPAEKTOPUH.

YMeTb: paboTaTh ¢ SHIUKIJIONEIUSIMH, CIOBAPSIMH;
AHATM3UPOBATh YICOHO-METOAMUYECKYIO JINTEPATYPY
(mocoOwusi, yueOHUKH, 3aJaYHUKH, IPOTPAMMBbI, METOIH-
YECKUE PEKOMEHIAINH U T.11.).

BrnaneTs: TeXHOIOTHSIMH II€IarorudecKoro MMPOCKTUPO-
BaHMH.

- CIOCOOHOCTh TPOEKTUPOBATH (hop-
MBI U METO]IbI KOHTPOJISI KauecTBa 00-
pa30BaHusl, pa3IMYHbIC BUJIbI KOH-
TPOJIbHO-U3MEPHUTEIBHBIX MaTepHa-
JIOB, B TOM YHCJIE C UCTIOJIh30BAHUEM
UHGOPMAIIMOHHBIX TEXHOJIOTHI U C
Y4ETOM OTEUYECTBEHHOTO M 3apyOeiK-
Horo omnbita (TTK-9)

3HaTh: (bOpMLI 1 MCTOABI KOHTPOJIS Ka4CCTBA 06pa30Ba—
HUA.

YMers: MMPUMCHATH PA3JIMUYHBIC KOHTPOJIbHO-
N3MCPUTCIIBHBIC MAaTCPUAJIbI.

Bnanets: nHQOpMaIMOHHBIMHU TEXHOJIOTHUSMU.

- TOTOBHOCTH TIPOEKTHPOBATH COJIEP-
KaHUe y4eOHBIX TUCIUIUINH, TEXHO-
JIOTUU U KOHKPETHBIE METOJMKH 00Y-
yenus (ITK-10)

3HaTh: COZACPIKAHUC y‘Ie6HBIX JUCITUITIINH.

YMeTh: paboTaTh C SHIUKIONEAUIMU, CIOBAPIMU;
AHATM3UPOBATH YICOHO-METOIHUYECKYIO JIATEPATYPY
(mocoOwusi, yueOHUKH, 3aIaYHUKH, IPOTPAMMBbI, METOIH-
YECKUEe PeKOMEHIAINH | T.11.).

BnaneTs: TeXHOIOTUSIMH U METOANKAMH o6yqu1/I;1 Ma-
TEMATUKH.

- TOTOBHOCTH K pa3paboOTKe U peau-
3allMd METOAUYCCKUX MOJCICH, METO-
JTUK, TEXHOJIOTUN U TIPUEMOB 00yue-
HUS, K aHAJIM3Y PE3YJIhTATOB MPOIIEC-

3HaTh: METOIUKH, METOINYECKUE MOJEIH, UCIIONb3YE-
MbI€ ITPH 00YUEHHH MaTeMaTHKe.

YMeTh: IPUMEHATh METOIUKH, METOJTUIECKIE MOICTH B
rporiecce 00yJeHus.




ca UX MCIOJIb30BaHUS B OpraHU3aly-
X, OCYILECTBIISIONINX 00pa3oBaTeb-
HYIO J€SITE€IbHOCTD

(ITIK-11)

Brnaners: HaBbIKaMU IIPOLECCa UCIIOJIB30BAHMS TEXHO-
JIOTH ¥ METOJIMK B 00pa30BaTEIbHON JEATEIbHOCTH.

- TOTOBHOCTb K CHCTEMAaTH3aLlHH,
0000IIEHHUIO M PacTIPOCTPAHEHHIO

3HaTh: OTCUECTBEHHBIN U 3apyOCIKHBIN OMBIT B 00y4e-
HUU MaT€MaTHKe.

OTEUYECTBEHHOI'O U 3apy0eKHOT0 Me-
TOJIMYECKOTO ONBITA B Ipodeccro-

VYMeThb: cUCTeMaTU3UpPOBaTh, AHATU3UPOBATh U 0000-
IaTh OTE€YECTBEHHBIN U 3apyOEKHBIN OIBIT.

HanpHOM o6mactu (ITK-12)

Bnaners: OCHOBHBIMY MOHATUSAMHU U METOLAMM Kypca
«lIpakTUKyM IO pelIeHHUIO 3a7ja4 UTOrOBOX aTTeCTaluu
1o areOpe U HayaJlaM aHajIu3ay.

TemaTnueckoe coaepkaHue TUCUMILIMHBI (Y4e0HOT0 Kypca)

Pasznes, moayanb

Iloapasznen, rema

1. Tpuronomerpuyeckue ypaBHeHH s

1.1. [Ipocreiimne TPUrOHOMETPUYECKUE YPABHEHUS
1.2. PaznuyHbple METOIBI PEUICHUSI TPUTOHOMETpUYIE-
CKHMX ypaBHEHUH

1.3. Pa3nuyHble METOBI PELICHUSI TPUTOHOMETPUYE-
CKHX ypaBHEHUH (MPOIOTIKEHUE)

1.4. TpuroHoMeTpuuecKrue ypaBHEHUS C MOIYJIEM,
MOKa3aTeJbHbIE, JOrapUPMHUUECKIE YPABHEHHSI

2. DyHKIMH. D1eMeHTapHble QyHK-
uuu. [lpousBognas GpyHKIUM.

2.1. ®ynkun. DneMeHTapHbie QyHKIUA

2.2. llpenen ¢pyukuuu B Touke. CBOMCTBA Mpeena.
2.3. [IpousBonHas HyHKIUH.

2.4..UccnenoBanue GyHKIIMH C TOMOIIBIO TIPOU3-
BOJTHOU

3. TepBooGpa3nasi u uarerpaJ. Ipu-
MeHeHHe ONpe/ieIeHHOr0 HHTerpaJa.

3.1. IlepBooOpa3Has u HEONPEACICHHBIN HHTETPaJI.
3.2. OnpeneneHHbI HHTETPA.

O0mas Tpy10eMKOCTh IUC

uMIuinHbI (yaeoHoro kypca) — 4 3ET.




4. CTpyKTypa 1 coepkaHue TUCUUILTHHBI (Y4eOHOro Kypca) «[IpakTHKyM Mo penieHuIo 3a/iad UTOTOBOW aTTECTAllMU 10

(nanMeHOBaHUE TUCLMILIMHEL (y4eOHOTO Kypca))

alreOpe U HaYaJaM aHajin3a 2

Kypc usyuenus 2

Pazned, Toapasnen, Tema Buabl yueOHo# paGoThl Heobxoaumbie Dopmbl Pexo-
MOayJib KonrakTHas pa6ora CamocrosiTeJibHas padoTa MaTepHATbHO- TeKylIero MeH/ye-
(B yacax) TeXHHYECKHe KOH- Mmast JIu-
BCEero B T.9 @DopMbI NPOBEICHHUS JIEK- B yacax (hopmbl opranuzanuun pecypenl TpoJjsi TepaTypa
JeK- Aabo- | mpak- “H'_’rep LHii, 1a00paTOPHBIX, CaMoOCTOSATeTbHOM (Hanme- (Ne)
i p:::_p Tc':c:i Tepak- NPaKTHYeCKNX 3aHATHH, padoThI HOBaHHE
HBIX aKTHB MeTOo/bl 00y4eHMs, peaau- OlIeHO0Y-
il 3y1ol1ie MPUMEHsIEMYI0 HOTO
(opme 00pa3oBaTe/IbLHYIO TEXHO- CpeacTBa)
JIOTHIO
1.Tpuronome | 1.1.IIpocreiinme TpUro- 4 Bemonnenue 50 CamocrositensHoe | LMS- cucrema na | Ilpo- 1-6
TpUieCKHue HOMETpPHUYECKHE YpaBHE- MPAKTUYECKUX 3a- BBITIOJIHEHHE TTPaK- ocrose Moodle, BEPS-
YpaBHEHUHA HUSA JTAHUM C KOHCYJIb- TUYECKUX 33JIaHUH, | KOMITBIOTEp, IN0O | emoe
Talyeu mpernojia- KOHTPOJIb CMEHBI IJIAHIIET, 1100 3aja-
1.2.Pazmuunbie MeTozpI BaTesst Ha popyme IPanpecos, anamu3 cMapThoH HHE
PCLICHU TPUTOHOMETpH- U Yepe3 KOMMEHTa- TEKyLIEH ycreBae- Nel
YECKHMX ypaBHEHMM
yp pUH B 33JIaHUSIX MOCTH MPH MOMOILH
1.3. PaznuuHbie METOIbI bPC pefiturra
pELICHHS] TPUTOHOMET-
PUYECKUX YPAaBHEHUN
(mpoioKeHue)
1.4. Tpuronomerpuiecku
€ YpaBHEHUS C MOAYJIEM,
MMoKa3aTelIbHBIE, JI0Ta-
pudMUIEeCcKre ypaBHe-
HUS
2.1. OyHKIMU. DIeMeH- BrimonHenune 50 CamocrostenpHoe | LMS- cucrema na | Ilpo- 1-6
2.@yHKuMy. | TapHEIC GyHKIUNA MMPaKTHYECKUX 3a- BBIINIOJTHCHHUE TIpaK- ocHose Moodle, BEpsI-
Dnementap- | 2.2. lpenen gyukuum B JTAHUU C KOHCYJIb- THYECKHUX 33/IaHU, | KOMIIBIOTED, THOO0 | apioe
Hble yHK- ;O;KI?I. CaoticTsa npeziena. ) TalMen mpenoia- KOHTPOJIb CMEHBI [UIAHIIET, 1100 sana
- . WN3BOJHAA HK- -
unn. Ipons pomssoHas Qy Barelis Ha popyme IPagpecos, ananus cMapTdoH
1508 N HU
BO/Ha# 1 U yepe3 KOMMEHTa- TEKYILEeH ycreBae- ©
QyHKuum. 2.4 ccnenoBanue (hyHK- No2

o C IIOMOIIIBIO HpOI/I3-
BOJIHON

pyuHr B 3aJaHUAX

MOCTH IIPH ITOMOIIU
BPC pelitunra




3. IlepB006- | 3.1. [lepBooOpasnas u He- Brimonuenue 27 CamocrosarensHoe | LMS- cucrema na | Ilpo- 1-6
pasHas m | OTPC/C/ICHHBIN HHTErPaJL. NPaKTUYCCKHX 3a- BBITIOJTHEHUE TIPaK- ocnose Moodle, | peps-
uHTerpaj. | 5-2- OnpeneneHublii uHre- JTaHWUN C KOHCYJTb- TUYECKUX 3a1aHUMH, | KOMIBIOTED, MO0 | o0
Mpumene- | TP Tanuei nmpenoja- KOHTPOJTb CMECHBI IUTAHIIET, JIH0O saa-
HHe omnpe/e- Barenst Ha popyme IPagpecos, ananus cMapThoH e
JICHHOT'0 WH- U Yepe3 KOMMEHTa- TEeKYyIIIeH ycreBae-
TerpaJa. pHHU B 3aJIaHUSX MOCTH TIPU TIOMOIIH Ne3
BPC peittunra
Kontpons cmens! IP- | LMS- cucrema na 1-6
a/ipecoB, aHalU3 Te- ocuose Moodle,
9 | KyIIeH yCmeBaeMOCTH | gommproTEp, JTHOO
npu oMo BPC- IUIAHILET, JTUO0
peiTuHra cmapTdon
Hroro 136

144




S. Kpurepuy 1 HOPMBI TEKYLIEr0 KOHTPOJISA M MIPOMEKYTOYHOH aTTeCTalMu

OcBoeHHME NUCHUIUIMHBI MPEJIojaracT BEIIIOJHEHUE CTYICHTaMU 10 KOKJIOMY pas3feiy cleayomux 3aaanuil. Pacrpeme-
JeHue OAJIJIOB 3a BBITIOJIHEHHBIC MIPOBEPSACMBIC 3aaHuUs:

3ananmue 1 — 32 Gamia.

3ananmue 2 — 32 Oasia.

3ananue 3— 33 Oasa.

HakomnurensHast OIleHKa SBJIICTCS pPe3yIbTaTOM CYMMHPOBAHHUS 0aJlIOB IO BCEM 3aJlaHusIM. Takum 00pa3oM, MaKCUMaJIbHast
CyMMa, KOTOPYIO MOYKHO HaOpaTh, YCIICIIHO BHITIOJHUB BCE 3aaHus, cocTaBisieT 97 Oaios.

OTMmeTKa 3a 3K3aMeH 10 Kypcy (opMHUpYETCs Ha OCHOBE HTOTOBOTO 0ajuta, 1Mo pe3yabTaTaM MPOXOKISHUS CTYICHTOM U C-
IIUTITMHBI B cCOOTBETCTBUH co [IIkamoit mepeBoga 0anioB B TPATUITMOHHBIC OTICHKH:

PeliTuHroseiii 0ast TpamuuuoHHast OLICHKA
80— 100 Ot1nuyHO
60— 79 Xopo1io
40 - 59 VY 10BIE€TBOPUTEIHHO (3aU4TEHO)
0-39 HeynoBneTrBopuTenbHO (HE3aUTEHO)




6. Kputepun u HOpMbI OLIEHKH KYyPCOBBIX padoT (IIPOEKTOB)

[To nmaHHON MUCHMIUIMHE YYEOHBIM JIAHOM HE MPEIyCMAaTPUBAETCS BBIMOJHEHUE KYp-
COBOM pabOTHI (TIPOEKTA).

7. llpuMepHasi TeMATHKA MUCBMEHHBIX padoT (KypcoOBbIX, pedeparoB, KOH-
TPOJIbHBIX, PACYeTHO-TPaQUYeCKUX U JP.)

Ne i/mn Tema
1

1. Tpuronomerpruueckue ypaBHeHus. [Ipocreiine TpuroHoMmeTpuye-
CKME ypaBHEHUs. PaznuyHpie MEeTOABI pEIEHNs TPUTOHOMETPHUYE-
ckux ypaBHeHMil. [IpoBepsiemoe 3ananue Nel

2 2. ©ynkuuu. DnemeHtapubie GyHkiuu. [IponsBoanas GyHKIuu.
ITposepsiemoe 3amanme No2
3 3. [TepBooOpasnas u uaTerpait. [Ipumenenne onpeeIeHHOTO HHTE-

rpaia. [Iposepsemoe 3ananne Ne3

8. Bonpocsl K 3xk3aMeHy

z

Bomnpocsl

Bripaxenus u npeoOpazoBanus. Tunomnorus 3aaay, Bxoaamux B OI'D

Bripakenust u npeoOpa3oBanus. Turonorus 3auad, Bxoainmx B EI'D
Apudmernueckas nporpeccus. Tunonorus 3agad, Bxogsmux B OI'D
Apudmernueckas nporpeccusi. Tunonorus 3ajgad, Bxoasumx B EI'D
["'eomeTpuyeckas nporpeccus. Tunosorus 3anad, Bxoasumux B OI'D

I"'eomeTpuueckas nporpeccus. Tunosnorus 3anad, Bxoasaumux B EI'D

Ypasuenus. Tunonorus 3axa4, Bxoadaumux B OI'D

VYpasuenus. Tunonorus 3amay, Bxoasmux B EI'D

O6ume mpueMsl penieHus ypaBHeHui. Tunonorus 3aaad, Bxosamux B OI'D

OO61ue npueMsl penieHus ypaBHeHui. Tunonorus 3agad, Bxogasmux B EI'D
Pemenue ypaBHeHuii. PaznoxeHnne Ha MHOXKUTENH ( BBIHECEHUE OOILEro MHOXKUTEINS,
1o (opmysaM COKpaIleHHOTO YMHOKEHHUSI, UICKYCCTBEHHbIE MpueMbl). Tunonorus 3a-
nmad, Bxoasamux B OI'D

12 Pemenue ypaBuenuii. Paznosxenne Ha MHOXKUTENH ( BBIHECEHHE OOLIET0 MHOXKHUTES,
1o (opMysaM COKpaIIeHHOT0 YMHOKEHUSI, UCKYCCTBEHHBIE MpueMbl). Tunonorus 3a-
a4, Bxogsamux B EI'D

OO NI A|WIN -

[EEN
o

[EEN
[EEN

13 Pemenne ypaBHeHuil. 3aMeHa nepeMeHHol. Tunomnorus 3agad, Bxogammx B OI'0

14 Pemenne ypaBHeHuii. 3aMeHa niepeMeHHo. Tunonorus 3agad, Bxoaaumx B EI'OD

15 Pemenne ypaBHenuil. McnonbzoBanue cBoMCTB (GyHKIUI (Bo3pacTaHue, yObIBaHHE,
orpaHu4eHHocTh). Tunonorus 3aaay, Bxoasamux B OI'D

16 Pemenue ypaBHenuil. Mcnonb3oBanue cBoiicTB yHKIIUM (BO3pacTaHue, yObIBaHUE,
orpaHnueHHOCTh). Tunonorus 3aaay, Bxoasmux B EI'D

17 I'padmueckuii cnocoO pemenus ypasHeHuil. Tunonorus 3anad, Bxoasmmux B OI'D

18 ['paduueckuii criocob pemenus ypasHeHuid. Tunonorus 3aaady, Bxogsamux B EI'D

19 Hcrnonb30BaHne HECKOJIBKUX IPUEMOB IIPU PELICHNN ypaBHEHUN. Tunosorus 3anay,

Bxomammx B OI'D




20

Hcnonb30BaHre HECKOJIBKUX MTPUEMOB MPH PEIICHUHU ypaBHEHUM. Tunonorus 3anay,
Bxosmux B EI'D

21 HekoTopsie MeTOIbI pellieHnsl ypaBHEHUH, CoJIepKalliX napamerp. Tunonorus 3auad,
Bxosmux B OI'D

22 HekoTopsie MeTOIbI pellieHrsl ypaBHEHUH, CoJepKalluX napamerp. Tumonorus 3anad,
Bxomsamux B EI'D

23 OcHOBHBIE METOIbI PEILICHUSI yPaBHEHUH,  coAepkKalluX MOJYjb. THUIIOIOTHs 3a/1aY,
Bxosmux B OI'D

24 OcHOBHBIE METO/IbI PEILICHUSI yPaBHEHUH,  coAepKalluX MOAYib. TUIIONOTUs 3a/1a4,
Bxomsamux B EI'D

25 CucreMbl ypaBHEHUH € ABYMs MEpeMEHHbIMU. Tunosiorus 3agay, Bxoasumx B OI'D

26 CucreMbl ypaBHEHUH C ABYMs MEpEeMEHHbIMU. TuUnosiorus 3aaad, Bxoasmmx B EI'D

27 Vcnonp3oBanue rpadukoB npu pemieHuu cucteM. Tunonorus 3aaay, Bxoaamux B OI'D

28 Hcnonp3oBanue rpadMKOB MPU PEIICHUH CHCTEM. T UITOJI0Tys 3a1a4, Bxoasamux B EI'D

29 Cucremsl, cosiepKallire ypaBHEHUs pa3HOro BUAA. TUIIONOTUA 3a/1a4, BXOISAIIUX B
orno

30 CucreMsl, colepkaniie ypaBHeHHsI pa3HOTo BuAa. Tunonorus 3anad, Bxoasmumx B EI'D

31 HepapenctBa ¢ oiHOM nepemeHHon. Tunosorus 3aaad, Bxoaamux B OI'D

32 Hepasencrpa ¢ oo nepemenHoi. Tunonorus 3aaad, Bxogsmux B EI'D

33 PanmonaibHbIe HepaBeHCTBa. Tumnosorus 3anad, Bxoasmux B OI'D

34 PartmonanpHble HepaBeHCTBA. Tunosiorus 3aaad, Bxoasmumx B EI'D

35 Wppanronansueie HepaBeHCTBA. Tunosorus 3anay, Bxogsumx B OI'D

36 Wppanuonanbabie HepaBeHCTBA. Tumosorus 3aaad, Bxoasamux B EI'D

37 [TokazarenpHble W JIOTapUMUUICCKUE HEPABCHCTBA. THITONOTHS 33Ja4, BXOISIIUX B
EI'D

38 Tpuronomerpuueckue HepaBeHCTBA. Tumnosorus 3anay, Bxoasanmx B EI'D

39 Hcnons3oBanue rpadMKoB MPH PEIICHUH HEPABCHCTB. THITONOTHS 3a/1a4, BXOSIIAX
oro

40 Hcnons3oBanue rpaduKoB MPH PEIICHWH HEPABEHCTB. THITONOTHS 3a/1a4, BXOMISIINAX
EI'D

41 OcHOBHBIE CIOCOOBI peNIeHNs] TPUTOHOMETPHUUECKUX HEPABEHCTB
Oynkiun. CBOHCTBA YHCIOBBIX (DYHKIMA: 00JIaCTh OMpPEIENIeHUs, MHOXKECTBO 3HaUe-
HUH

42 Oynknun. CBOMCTBA YUCIOBBIX (DYHKIMA: HEMPEpPHIBHOCTh, HYJIH, MEPUOIUYHOCTS,
MOHOTOHHOCTh, OTPAHUYCHHOCTD

43 Oynkiuu. CBoicTBa YUCIOBBIX (YHKIMNA: 3KCTPEMyMbl, HauOoJbIlee (HauMEHBbIIIEe)
3HA4YCHHE (PYHKIIMHU, 3HAKOTIOCTOSHCTBO).

44 Oyukuuu. Tunonorus 3anad, Bxogsumx B OI'D

45 Oynukuuu. Tunonorus 3agad, Bxoasumx B EI'D.

46 UccnenoBanune GyHKIIUM dJIEMEHTAPHBIMUA CPEJCTBAMU. TUIIOTIOTHS 3a/1a4, BXOASIINUX B
oro

47 UccnenoBanune GyHKIIUM dJIEMEHTAPHBIMUA CPEJCTBAMU. TUIIONIOTHS 3a/1a4, BXOASIINUX B
EI'D

48 ITpousBoanas. OnpenesneHre npon3BoIHON. Tunonaorus 3aaad, Bxoaamux B EI'D

49 Hccnenoanne QyHKIUN ¢ MOMOIIBIO MPOU3BOAHON. THUMONOTHA 3a7a4, BXOISIIUX B
EI'D

50 VccnenoBanne QyHKIIMH AIE€MEHTAPHBIMU CPEJICTBAMU

51 Haxosxaenne HanOobIIero 1 HaMMEHbIIEro 3HaYeHHs] QYHKIIMH HA OTPe3Ke

52 ITepBooOpaznas. Onpenenenue nepoodpasHoit. Tumnonorus 3agad, Bxoasmux B EI'D

53 HexoTopbie MeTO/IbI BHIYMCIIEHUSI UHTErPAJIOB

54 Brruncnenrie 06beMOB € MOMOIIIbIO HHTETPAJIOB




55 ®dopmyna Herotona-Jleibnnma. Tunonorus 3anay, Bxoasmmx B EID

56 Brruncnenue mnomaneit mnockux ¢uryp. Tunonorus 3anad, Bxoasmmux B EI'D
57 IIponopiuu. Tunomnorus 3aaad, Bxogsamux B OI'D

58 [Tponopruu. Tunonorus 3agay, Bxoasumx B EI'D

59 IIponopiuu. Tunonorus 3aaad, Bxogsamux B OI'D

60 [Tponopuimu. Tunonorust 3axa4, Bxoasmux B EI'D

9. ®oH OLIEHOYHBIX CPEICTB /I MPOBeAeHHsI MIPOMEKYTOYHOM aTTecTaluu 00Y-
YAIOIUXCH 0 JUCHUIINHE

9.1. ITacopt ¢oHIa OLIEHOYHBIX CPEIACTB

Ne KonTposmpyembie pa3aesibl KO}I KOHRTPOIMPYC- HanmenoBanme
n/n (TeMbI) TUCHUIJIMHBI MOM KOMITeTeHIHI OLICHOYHOI0 CPeACTBA
(WM ee 4YacTH)
1 1. TpuroHOMeTpHYECKHE YPABHCHHS OK-1 [TpoBepsiemoe 3ananue Nel
OIlK-1
2 2. dyHkuuu. DnemMeHTapHble QyHK- K-1 Tposepsiemoe 3ananme No2
uuu. [IponsBogHast pyHKINN.
[1K-4
3 3. [lepBooOpa3zHas u UHTETpa. 11K-8
[IpuMeHeHne onpeneneHHoro nH- 1K-9,
IK-10
Terpaja. [Iposepsiemoe 3ananue Ne3
IK-11 POBER 8
IK-12

9.2. TunoBble KOHTPOJbHbIE 3aJaHUS WM HHbIE MAaTepuaJbl, He00X0IMMbIe 1JIs1
OLICHKHU 3HAHW, yMEHHUI1, HABBIKOB U (WJIH) ONBITA 1eATEJbHOCTH, XapaKTepPU3y-
OIIMX 3TAnbl (OPMHUPOBAHHUS KOMIIETEHIUI B poLiecce 0CBOeHHUs 00pa3oBa-
TEJbHOM MPOrPaMMBbl

IIpakTnueckoe 3aganue 1.

Tema. Ilpocreiilmine TPUroHOMeTpHMYECKHe ypaBHeHUsi. PasziuyHble MeToabl pe-
LICHUS TPUTOHOMETPUYECKUX YPABHEHMI.

B [1aHHOM mNpPaKTUYECKOM 3aJaHUM MPEICTABICHO 45 TPUTOHOMETPUYECKUX
YPaBHEHUH U1l CAMOCTOSITEIIBHOIO pelieHus. KaxKIbli CTyZEHT BBINIOJIHSAET BCE NPENI-
JoxxeHHble 3a1aun.O0pa3el] BHIIOTHEHUS 3aJaHusl (UrpaeT posib pEeKOMEHAAINN 110 BbI-
TOJTHEHUIO 3aJIaHM).

Pemvre ypaBHeHUS:

a) sin3x = —\/2—§,3x =(-D" (—g) +tn = (—1)"+1§+ mn,n € Z.

Ortser: x = (—1)"*1 % + Z—n,n € Z.
0) sing = 0,7,% = (=1 "arcsin0,7+ tn,n € Z
Otet: x = 5(—1)"arcsin0,7 + 5nn,n € Z.
¢) 2(cosx)? — 3cosx + 1 = 0.Ilycts cosx = t, |t| < 1, Torna umeem




262 =3t +1=0,t; =Lt ==,

N

cosx =1,x=2mmn€Z, cosx=-,x= i§+ 2nmn,n € Z

OtBeT: 27N, ig +2nmn, n€ Z

Pemmuth ciieayoinme 3a1a4m caMOCTOATENbHO:

1.Pemmte ypaBHeHue sinx = 1.

V3
2.Pemnre ypaBHeHUE COSX = — =

. 1
3.Pemmrte ypaBHeHUE Sinx = s

4. Penmre ypaBHeHUE 2c0sx — cos?x = 0.
5.Pemmre ypasuenue 3tg2x + 2tgx — 1 = 0.

6.Pemmre ypaBHeHHE cosx = —1.

1
/.Pemnre ypaBHEHUE COSX = — >

. V3
8.Pemurte ypaBHeHuE Sinx = >

9.Pemmte ypaBHeHue sin’x + 2sinx = 0.

10.Pemmte ypaBHenue 2tg2x + 3tgx — 2 = 0.

N |

11.Pemmute ypaBHEHUE Sin (x — %) =

12.Pemute ypaBHeHHE SIn3x = — ﬁ

13. Pemure ypaBHEHUE Sing =0,7.
. X s
14 Pemmte ypaBHEHUE Sin (E + ;) = 0.

A

15.Pemmte ypaBHeHue Sin (x — f—z) =7

. 1
16.Pemmre ypaBHeHue Sin2x?* = -~

1
R

17.Pemte ypaBHEHUE COS (x - g)

18.Pemmte ypaBHEeHuUE Sin (Zx +-)=- %

SE

19.Pemute ypaBHeHue 3cos (4?9: + 1) = 2.

20.Pemmnte ypaBHEHHE COS> (6x + g) = 2.



21. Pemute ypaBHenue cos11lx = 0.

22 .Pemvrte ypaBHEHUE Sin (10x — g) = 1.
23.Pemute ypaBHeHHE tg (Zx + %) = —/3.

24. Pemte ypaBHeHUE tg (x2 + 4x + %) = 1.

25.Pemmte ypaBuenue ctg(x — 45°) = /3.

26.Pemure ypaBHeHue sinx — sin2x + sin5x + sin8x = 0.
27 .Pemute ypaBHEeHHE c0S3x = 2 sin (%n + x)

28. Pemmre ypaBaenue sin(15° + x) + sin(45° — x) = 1.

29. Pemmre ypaBHeHue sin3x + sinx = 4sin3x.

30.Pemure ypaBHenue tgx + tg50° + tg70° = tgxtg50°tg70°.
31.Pemute ypasHenue cosx? = cos(4x — 3).

32.Pemre ypaBHeHHe c0S2x + cos?2x + cos?3x + cos?4x = 2.

33.Pemute ypaBHenue sin’x + sin?3x + %cos6x =1,

. 3—cos10x
34. Pemure ypaBHeHHe c0s2x + 2sin?5x = .

35.PemuTe ypaBHeHue coS2x + 3C052§ = 2.

36.Pemute ypasHenue cos*x + cos*x = sin2x — 0,5.
37.Pemute ypaBHeHue 6tg2x — 2cos?x = cos2x.

38. Pemute ypaBHEeHUE COS2X c0S3X = COS5X.

39.Pemmte ypaBuenue 3sinx — v3cosx = 0.

40.Pemire ypaBHEHHUE SINX COSX = )
yp V3cos?x

41.Pemte ypaBHEHHE:!
T 3
4sinx cos (E - x) + 4 sin(m + x) cosx + 2 sin (7 — x) cos(m+x) = 1.

42 PemuTte ypaBHeHUE 2Sin3x = coSX.

43.Ckonbko perienuii umeeT ypaBHenue (cos?x — sin?x)V1l —x2 = 0?



44. Pemute ypaBHenue 4cosx ctgx + 4ctgx + sinx = 0.

45. Pemute ypaBHenue sin2x tgx + 1 = 3sinx.

IIpakTH4yeckoe 3axanue 2.

Tema: Oynkuun. JiaemeHTapable pyHkunu. [IpousBoaHas GpyHKuuu.

B nmaHHOM IIpakTHYECKOM 3aJaHUU MPEACTABICHO 25 3a/1a4 JUIsl CAaMOCTOSATEIIbHO-
ro pemeHus.O0pazell BBINOJIHEHUS 3aJaHUS] HAa HAXOKIEHHUE ITPOU3BOIHON (BBINOIHSET
POJIb PEKOMEHIALIN ):

o . W o
[Ipumep. Haiitu npousBoanyro ¢GyHkiuu: y = 2x — 3Vx<. HailTu Touku MuUHH-

MyMa U MaKCUMYyMa.

. 2 23x -2
y =2—-3;==—3
Vx Vx
x1 =0,x, = 1.
Ymin = f(1) = —1.
Ymax = f(0) = 0.
OOpa3sen BbINOJHEHUS 3a/1aHUs Ha UCCIeA0BaHNE (PYHKIUHU (PEKOMEHIALINH).
OOwas cxema uccienoBaHus PYHKIMU U IOCTPOEHUS ee Tpaduka:

1. Haiitu oGnacte omnpeaenenus GyHKUUU. Boiaenuts ocoOble TOUKU (TOYKU pa3-
pbIBa).

2. TlpoBepuTh HANMUYNE BEPTUKAIBHBIX ACHMIITOT B TOYKAX pa3pbiBa U HA TPAHUIIAX
o0J1acTu ornpeeacHusl.

3. Haiitu Touku nepecedeHus ¢ OCIMU KOOPIUHAT.

4. YCTaHOBHTb, ABJISIETCS JIU (DYHKIMS YETHON MIIM HEUETHOM.

5. OmnpenenuTts, sABiseTcs JU GYHKIUS MEPUOANUECKON WM HET (TOJBKO ISl TPU-
TOHOMETPUYECKUX (DYHKIUHN, OCTaIbHbIE HEIEPUOJUUYECKUE, TyHKT MPOIYCKAET-
cs).

6. HaiiTu Touku sKcTpeMyMa U MHTEPBajIbl MOHOTOHHOCTH (BO3pacTaHusi U yObIBa-
HUs1) QYyHKIUU.

/. Haiitu Touku nepernba U HHTEPBAIbI BBIMYKJIOCTU-BOIHYTOCTH.

8. Haiiti HakIOHHBIE aCUMOTOTHI (DYHKITUU.



9. IMoctpouts rpaduk QyHKIUU.

[Tpumep. UccnenoBaTh GyHKITUIO B IOCTPOUTH €€ Tpaduk:
X
14«7

1. OGnactsb onpezenenus PyHKIIUU: BCs YUCioBas npsMas. Touek pa3pbiBa HET.

y

/_1+x2—2x2_ 1 —x2
Y T T A x2 (1 +a2)2

Kpurtnueckue touku: 1 u—1.

ye _ n _

Ym _, JCD=="1 , g

min 1 m
Ymax = f(l) = E
2. BBIYKCIIAM BTOPYIO IPOM3BOIHYIO:

o =2x(1+x%)? — (1 —x)2(1 +x?)2x  —2x —2x° —4x +4x°>

y

(1+x2)* (1+x2)3
_ 2x% —6x
(1+x2)¥
2x% —6x
(14 x2)3
x,=0,x, =—V3,x3 = V3.

f(V3) =-L~ o4

4

PG
yee + — +

N
>

y —>—V3 0o -~ V3

3. BbryuciauM acCUMNOTOTHI:
a) BepTuKanbHBIX aCUMITOT HET.
6)
X

x—>+00.k:x1_1)r£1001+x2=O,b=xl_1)rpoo1+x2=0

Acumnrota: y = 0.



Pemutn cleayrmue 3agavam CaMoCTOATE/IbHO:

. Haitagure mpou3sBoiHbIe QYHKITUII:

a)f(x)=%x4—%x3+%x2—x+5; 6) f(x) = (2 — Vx)tgx.

. Haitagure nmpou3sBoiHbIe (QYHKIUII:

a) f(x) =x%-5%%; 6) f(x) =1g(Bx) — tg (Zx — %)

. Beraucnure CKOPOCTb UBMCHCHHA (1)YHKI_[I/II/I B TOUYKE Xo.

i
= |1 — cosx + —cos?x, Xg = —.
y 4 0= 7

2 3

x“+1
, €Clin
x2+3

. Haiinure 3HaueHue npou3BOAHONW (YHKIMH B TOYKE Xo: Y =(

XopaBHoO 1.
. Haiimure Tanrenc yrima mexmay kacateiabHOW K rpaduky GyHKmuu y = h(x) B

TOYKE ¢ a0CIUCCON Xy U OChIO X:

18
4x + 1’

h(X) = xo = 0,5.

. Pemmre ypaBHenue: npoussomHast bynkumnf (x) pasta 0, ecmu: f(x) = vcos2x.
. Pemure HepaBeHcTBO Y’ MeHbie 0, eciu:
(1—-3x)3
Y@=
. Haiinure yrimoBoit ko puIMeHT kacaTenbHOM, MpOBEIeHHON K rpaduKky QpyHK-
unf (X)B KaXI0H U3 YKa3aHHBIX TOYEK:
-1, ecsu x| =1,

feo={ ]

x1=—2 x2=0x3 =3.
X%, ecd x| < 1, ’ ’



9. Onpenenure NPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH:
_3x—1 ) v = 1
gy 9T

10.Uccnenyiite PyHKIIUIO U TIOCTPOUTE €€ rpaduK:

a .
)y sin®x

8 x
fe=2+=

11.Hat#igute npon3BoaHbIE QYHKITAN:

5
a) f(x) = (4 —x?)sinx; 6)f(x)=%—i/§+i/—;.

12 .Hatigute npon3BoaHbIe QYHKITAN:

Inx
eX +ex’

6) f(x) =1g(3x) — tg (Zx — E)

a) f(x) = .

13.Bbluncnure cKopocTh U3MEHEHUS (PYHKITUU B TOUKE X'

y =+/1—10x + 25x2,x, = 1.
14 HailiguTe 3HayeHue NpOU3BOIHON (PYHKIIUU B TOUKE X

y=\/(x—1)(x—4), Xo = 0.

15.HaiiguTe TaHTeHC yIila MeXIy KacaTeslbHOU K rpaduky GyHKIuny = h(x) B

TOYKE C a0CIUCCON Xy U OChIO X:

a) h(x) = T 1 xo = 0,5; 6) h(x) = V6 — 2x, X = 1.
16.Pemure HepaBeHCTBO ¥ MeHblIe 0, eciu:
_ (2x+3)*
Y= 2 =5%)5"

17.Haiigute yrmoBoil koahUIIMEHT KacaTeabHOM, TPOBEICHHON K Tpaduky GyHK-

muu y = f(x)B KaXI0i U3 yKa3aHHBIX TOYCK:
F(x) = {xz + 2, eciu x > 0,

2 — x?, ecin x < 0,

X1 =-— 1,X2 = O,x3 = 2.
18. Uccnenyiite GhyHKIHMIO 1 OCTpoiiTe ee rpaduk. f(x) = Vxlnx.
19.Haiigute nponsBoaHbIe QYHKITAN:

sinx

3 5
a)f(x)=F—i/§+%; 0) f() =T 05y’



B) f(x) = sin3x + cos 5x; F)f(x)=41+x2+(2x_1)3.

20.BprancnuTe CKOpOCTh U3MEHEHUS (DYHKIIUU B TOUKE X'

s
y =+/sin?x — 2sinx + 1, x, = 3

21. Pemure HepaBeHctBog' (x)06onbiie 0, eciu:

_(2x=1)*
- (3x+2)5

22 Vccnenyiite GpyHKIMIO 1 ocTpoiiTe ee rpaduk.f (x) = x2(x — 2)2.

g(x)

23.Haiinute mpon3BoaHBIC (DYHKITHIA:

a) f(x) = 2% + Igx; B) f(x) = (3 —2x%)5;
6)f (x) = e + 2log, 2x; ) f() = 1g(3x) — tg (2x - 7).
24. Onpenenure TPOMEXKYTKA MOHOTOHHOCTH (DYHKIIUU:
a)y =V1-2x; 6)y = siin'

25. Uccnenyiite GyHKIUIO U TIOCTPOUTE ee rpaduk:

ex

f(x)=?



IIpakTH4yeckoe 3axanue 3

Tema: IlepBooOpa3nas u unrerpaJ. IllpumeHenue onpeaesieHHOr0 HHTErpasa.

B naHHOM MpakTUYECKOM 3alaHUM MPENCTABICHO 25 3aAad JJisl CaMOCTOs-
TeabHOro pemeHus.O0paszel BhINOJHEHUS 3aJaHus (MIpaeT pojib PEKOMEHJaluui
10 €T0 BBIMOJIHEHUIO).

[Tpumep 1. BeruncnuTe onpeneaeHHbld HHTErPAL:
2

f 2x2%dx.

1

Penienue:

2 2

fZ 2d —ZJ 2d —2(3)2—2(23 13)—2(8 1)—14—42
x“dx = xx—3x =3 =3 = =43

1 1

[Ipumep 2.BbIYuCInTh ONPEACICHHBIN HHTETPAIL:

4
j(8 + 2x — x?)dx.
=2

Penienue:

4

3\|*
j(8+2x—x2)dx = <8x+x2 ——>
=2

3

-2
-—@2+16 M) (1ﬁ+4+8)—80+%i—
B 3 3/ 3 3

[pumep 3. Haiitu miomans GUrypsl, orpaHMdeHHOM muHued y = 2x — x2 + 8 u
ocbto Ox.

I'padgukom pyHkumu y = 2x — x? + 8 spnseTcs napabona, BETBH KOTOPOi
HamnpaBleHbl BHU3. UTOOBI OMpeAenuTh MpeAesibl MHTETPUPOBAHUS, HAWIEM TOUKH
nepecevyeHus TMHUM (mapaboiibl) ¢ ocklo Ox(mpsmoit y = 0). [ns sToro pemaem
CUCTEMY YPABHECHUN:

{y=2x—x2+8,
y = 0.

[Tomywaem: 2x — x?2+8=0, OTKyna Xx; = —2,x, =4, clenoBaTeinbHo, a =

—2,b =4



Haxonum mmomans Gurypsr:

4 4 4 4
S = f(Zx—x2+8)dx=2dex— fxzdx+8jdx=
-2 -2 -2 -2

314

=x?|t—

3

43 -2 3
+8x]4, = (42 = (-2)) - (— &

3 3

>+(8-4—8-(—2))

64 8
=(16—4)—(?+§)+(32+16):12—24+48=36.

Pemuth cJeayromue 3agauim CaMmoCTOATEC/IbHO:

1. Brruucauts OHpG,Z[eHGHHBII;’I HHTCI'paJI:

0
j(x2 + 5x + 6)cos2xdx.
-2

2. Beraucauts miomans GUryphl, orpaHM4eHHOM rpaguKkaMu QYHKIMIA:
y =x2/8—x2,y=0(0 < x < 2V2).

3. Bpruncints onpeneneHHbl HHTETpat:
0
j(xz — 4)cos3xdx.
-2

4. BpraucauTh moniaab GUrypsl, orpaHU4eHHON rpa@ukaMu pyHKIUK:

Xx=+4—-y%,x=0,y=1.

5. BbranciuTth onpeneneHHbIN HHTETpat:

0
j(xz + 4x + 3)cosxdx.
“1

6. Boruuciauts mwiomanb Gurypsl, orpaHU4eHHON TrpadukaMu QyHKITHI:

y=x%J16—x2,y=0(0 < x < 4).

7. BbIUKMCINUTH ONpeIeIEHHbIA HHTETpal:

0
f(x + 2)?cos3xdx.
=2



8. Brruncnuth miomaas GUrypsl, orpaHnyYeHHOU rpadukamMu QyHKINMA:

y=xy36—-x%2,y=0(0<x<6).

9. BprYucauTh ONpENEIICHHBIA HHTETPAIL:

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

T
f(ZxZ + 4x + 7)cos2xdx.
0

BELIYHCINTG MIIOMAL (DUTYPhI, OTPAHMUEHHOH rpaguKkaMy GyHKIIIA:
y=2x—x%4+3,y=x%—4x+3.

Bperaucnuts OHpeIleJIeHHI)II\/JI HHTCI'paJI:

0
j(x2 + 7x + 12)cosxdx.
—4

Boruucnuthb miomaae GUrypsl, orpaHiueHHON TrpadukaMu QyHKIIHIMA:

y=xJ4—-x%2,y=0(0<x<2).

Breraucnourts OHpGI[GHGHHBIﬁ HHTCI'paJI:

T

f(8x2 + 16x + 17)cos4xdx.
0

Boruncnuth miomaap GUrypsl, OrpaHMuYE€HHON TpadukaMu (QyHKIIHIA:
y=x%J4—x2,y=0(0<x<2).

BrraucinTe onpeaeneHHbI HHTETPaIL:

2m

j (2x% — 15)cos3xdx.
0

Boruncnuth miomaap GUrypsl, OrpaHiueHHON TpadukaMu (yHKIIHIA:
y=4—x2%y=x?%-2x.

BrruncnnTh onpeneneHHblil HHTErpat:
T
f(9x2 + 9x + 11)cos3xdx.
0

Breraucnuth miomiaas GUrypsl, orpaHuueHHON TpadukaMu yHKITHIMA:
y=(x+1)3y*=x+1.

BrraucinTe onpeaeaeHHbIN HHTETPAT:



2T

f (3x% + 5)cos2xdx.
0

20. Boerancnuts miomaas GUrypbl, orpaHUuYeHHOM rpa@uKaMu (pyHKITHIA:
y=+4—x%y=0,x=0,x=1.
21. Haiitn HEeonpeieeHHbIN HHTETPAT:
dx
|
22. Haiitu HeonpeaeneHHbIA UHTErpal:

(1+ Inx)dx
J x '

23. Haittu HeonpeneneHHbld UHTErpal:
J dx
xVxZ -1
24, HaiitTn HEonpeieIeHHbIN HHTETPAT:
(x? + Inx?)dx
f X '
25. Haittu HeonpeneneHHbld UHTErpal:

x? y
j(x2 2"

10. O6pa3oBaTe/ibHbIE TEXHOJIOTHU U METOAMYECKHE YKA3AHUSA M0 OCBOEHUIO
AUCHMILVIUHBI (Y4e0HOT0 Kypca)

[Ipu peanuszaunu nporpaMmel JaHHOM AUCUUIUIMHBI UCIIOIB3YKOTCS TUCTaH-
IIMOHHBIE 00pa30BaTENbHBIEC TEXHOJIOTHH.

CamocrosiTenbHasi paboTa CTYACHTOB MPEAyCMAaTPUBACT H3Y4YEHUE DPEKO-
MEHAYEMOM JIMTEPATYPhl U BBINOJHEHUE IPOBEPSIEMBIX 3aJaHUN.



11. YueOHO-MeTOAHYECKOE U

HHMILTHHBI (Y4e0HOr0 Kypca)

11.1. O0s13aTesIbHASI JINTEPATYPA

HH(pOpMANMOHHOE 00eceYyeHue Juc-

No Bubnuorpaduueckoe onrcaHue Tun (yueOHUK, KomnuuecTtBo
n/n yueOHoe mocobue, | B Gubmmore-
yueOHO- Ke
METO/IMYECKOE I10-
co0ue, IpaKTUKYM,
ayiuo-
BHJICOTIOCOONS )
Epmouaesa H. H. [Ipaktrueckue 3aHATHA 110 aJl- yuebHoe
redpe [ DIeKTpoHHBIN pecypc] : DIeMEHTBl TEOpUU nmocobue
MHO>KECTB, TEPUHU YHUCEI, KOMOMHATOPHKHU. AJreo-
pamdecKue CTPYKTYpHI : [yaeOHoe mocodue] / H. SEC
1 H. Epmomnaesa, B. A. Ko3sinuenko, B. 1. Kyp6a-
N «JIanb»
toBa ; moa pex. B. U. Kyp6artosoii. - CaHKT-
[TerepOypr : Jlanp, 2014. - 112 c. : ui. - (YuebHu-
k1 Juis By30B.CrieninanbHast mutepatypa). - ISBN
978-5-8114-1657-8.
Kadsapos A. XK. [IpopunsHoe 0OyueHrne maTema- yaeOHo-
THUKE CTapIIECKIACCHUKOB [ DIEKTPOHHBIN pecypc] : | IUIAKTHUECKHUI 9BC
2 yue0.-nuaakT. komruieke / A. XK. XKadspos. - Ho- KOMILIEKC «IPRbook
BocuOupck :Cubup. yauB. u3a-so, 2017. - 467 c. - »
ISBN 978-5-379-02031-6.
IMerpymxo U. M. COopHuk 3a1a4 1o anreope, yueOHoe
TeOMETPHH U HavallaM aHaliu3a [ DJIeKTPOHHBIN pe- nocobue
cypc] : yae6.nmocodue / . M. Ilerpymiko, B. W. 3BC
3 [Tpoxopenko, B. ®@. Cadonos. - U3a. 2-e, ucmp. - «JIaub»
Canxkr-IlerepOypr : Jlans, 2007. - 575 c. : uin. -
(Yuebnuku nmns By3oB.CrienianbpHas JINTEpaTypa).
- ISBN 978-5-8114-0726-2.
CnpaBoYHHK 10 MaTeMaTHKe I 0aKaJiaB- yaeOHoe
4 |POB [DnexTpoHHsbIi pecypc] : yued.mocodue st nocobue 9BC
By30B / A. 0. BnosuH [u ap.]. - Cankr-IlerepOypr «Jlanb»
: Jlanp, 2014. - 79 c. - ISBN 978-5-8114-1596-0.
DJleMeHTapHasi MaTeMaTHKa: ApupmeTnka. 3a7Ja4YHUK
Aureopa. Tpuronomerpusi [ DI€KTPOHHBIN pe- 9bC
5 cypc] : 3amauHuK [ 6akamaBpoB] / aBT.-cocT. B. «IPRbook
IT. KpacHomekosa [u ap.]. - [lepms : IITTTIY, s»
2014. - 51 c. : . - ISBN 978-5-86218-688-1.
DJleMeHTapHasi MaTeMaTuka: Apudmernka. yuebHoe
Auareopa. TpuroHomerpus [DIeKTpOHHBIN pe- nocobue
. 9bC
) cypc] : yueb.mocodbue [nns OGakamaBpoB] / aBT.- «IPRbook
coct. B. Il. KpacnomekoBa [u ap.]. - Ilepmsp :
MITIY, 2014. - 131 c. - ISBN 978-5-86218-689- o
8.
COI''TACOBAHO
Jupektop Hay4dHOU OUOIHOTEKH A.M. AcaeBa

(U.0. @amunus)

«

(noonucw)
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11.2. JlonosiHMTEJIbHAS JIUTEPA- Typa U y4eOHble MaTepHAJIbI (ayAHO-,
BH/1€OIIOCOOMS U JIP.)

o dbonn HaydyHoU OubamoTexku TT'Y:
Ne bubnuoepaguueckoe onucanue Tun (yuebHux, Konuuecmeso
n/n yuebHoe noco- | 6 bubauome-
oue, yuebno- Ke
Memoouyeckoe
nocobue, npak-
MUKYM, ayouo-
6U0eonocoous )
1 | AutronoB B. . Maremaruka. ntepHer-TecTupoBanue Oa-
30BBIX 3HAaHUH [DJIEKTPOHHBIN pecypc] : yqe6.noco6lee / B. yae6HOe SEC
. Antonos, ®@. U. Konenesuu. - Cankr-IlerepOypr : Jlans,
2010. - 160 c. : wn. - (YueOnuku s By30B.CrieriuanbHas mocobue «Jlanby
auteparypa). - ISBN 978-5-8114-1080-4.
2 | Kypc Bbicuieii MmaTeMaTHKH [DJEKTPOHHBIN pecypc]: Bse-
Oenue 6 mamemamuyveckuil ananuz. Jnddepenuunanbaoe nc-
JIEKINH U
YHUCIIEHUE : JIGKIMU U MPAKTHUKyM : yueO.mocobue / U. M. )
i IIPAKTUKYM: 9bC
[Merpymiko [u ap.] ; mox o6 pea. M. M. Ilerpymiko. - [4-¢ 6 6 1
u31., crep.]. - Cankr-IlerepOypr : Jlanp, 2009. - 288 c. : ui. - YHED.TocobH («latby
(YueOnuku mis By3oB.CrenuaneHast aureparypa). - ISBN ©
978-5-8114-0578-7.
3 | Uyaxos II. B. IIpakTudeckue 3aHATHS IO 3JIEMEHTAPHOU
MareMatuke [DIEKTpOHHBIM pecypc] 2-1  Kypc 6 9BC
[yue6.mocobue] / I1. B. YUynkoB ; MOCKOBCKHI Tiearornye- YHICOHOC "IPRbooks
9 . nocobue
CKMI roCyAapCTBEHHBIM yHHUBepcUTET. - Mocksa : MIII'Y : »
ITpomereit, 2012. - 101 c. : nn. - ISBN 978-5-4263-0121-4.
COT'JTACOBAHO

Jupektop Hay4dHOI OUOIHOTEKH

A.M. AcaeBa

(U.0. @amunus) (noonucw)

« »
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e npyrue GOHIBL:
[ ]

MecTto XpaHeHUs
(MeToau4yeckuii Kaou-
HeT Kadeapbl, rOpoa-

Tun (yueOHHK, yueOHOE 1O-

Ne co0ue, yueOHO-eTOANYECKOE
Budimorpaguyeckoe onucanne

n/n nocoomne, NPaAaKTUKYM,
ckHe OM0JIMOTeKN 1
ay/auno-, BUAeonocoous u ap.) 1p.)
HemuenkoBa H.A., Jlpyxununa M.M.
DJIEMEHTBl TPUTOHOMETPUU: YyueOHOe
nocobue g CTYIACHTOB Me/A. BY30B IO Meroanueckuii
1 |27 maremarnke / ®I'BOY BIIO «Tonb- yuebHoe mocodue KaOMHET Kadeapsl

SATTUHCKUN TOCYJapCTBEHHBIN YHHBEP-
cuter»:; H.A. JlemuenkoBa, M.M. Jlpy-
kuauHa. — Tomesarta: WM3mg-o TIY,
2003. - 76 c.

11.3. Ilepeyens pecypcoB ngpopManMOHHO-TEJIEKOMMYHUKAIUOH
Hoil ceTn «MHTEpHET»

1. Janmuarep B.A. Kelic-meTron B MOATOTOBKE yYUTEN MAaT€MaTHUKU | DJeK-
TpoHHbIi pecypc]|: URL: www.evolkov.net/case/case.study.html

2. HonropykoB A. Metoj casestudy kak coBpeMeHHasi TEXHOJIOTUsI TTpodeccu-
OHAJIbHO-OPUEHTUPOBAHHOTO 00yueHus [ DNEKTPOHHBIN pecypcl]. URL:
www.evolkov.net/case/case.study.html

3. Nudopmarnmonnas nognepxkka L[T, EI'D. URL: http://www.ctege.org

4. OdunmanbHpii UHPOPMAITMOHHBIN TOPTAT €IUHOTO TOCYJAPCTBEHHOTO JK-
3aMeHa . URL: http://www.ege.edu.ru

S. Poccuticknii 00111e00pa3oBaTeNbHbIN [opTal. URL:
http://www.school.edu.ru

6.  Poccuiickoe oopazoBanue ®enepanbusbiii moptan. URL: http://www.edu.ru
7. OdenepanpHas ciayx0a mo Haa3opy B cdepe obOpazoBanuss u Hayku.URL:
http://obrnadzor.gov.ru

8. denepanbHbI MHCTUTYT  memarormdyeckux  u3mepenmid.  URL:
http://www.fipi.ru

9. denepanbHbI TOCYJAPCTBEHHBIM 00pa3oBaTEIbHBIN CTaHAAPT OCHOBHOTO

obmero oopazoanusa. URL: http://standart.edu.ru
10. ®enepanbHbli TOCYAAPCTBEHHBIM 0Opa30BaTENIbHBIA CTaHAAPT CPEIHErO
(mosiHOTO) O6MIETO 0OpazoBanus. URL: http://standart.edu.ru




11.4. IlepeyeHb MPOrPaAaMMHOI0 00ec- MeYeHUs

Ne | HaumenoBanmue I10 | KoanuectBo PexBu3uTHI 10rOBOpa (1aTa, HOMeEP,
n/n JULEeH3UI CPOK J1eliCTBHS)
1 Windows 1398 Joecosop Ne 690 om 19.05.2015¢.,
CpoK Oeticmausi - 6ecCpoUHO
2 Office Standart 1398 Hocoeop Ne 727 om 20.07.2016e., cpok Oeticmeusi
- beccpouHo

11.5. Onucanue MaTepHAJbHO-TEXHHMYECKOH 0a3bl, HEOOXOAMMOM I OCY-
LIeCTBJICHHUS 00Pa30BaTEJBLHOI0 MIPOLECCa 10 AUCHHUILIMHE (MOLYJII0)

HaumenoBaHnue o60pyaoBaH- .
PYA dakTruecKu aj- s o %
HBIX Y4eOHBIX KaOMHETOB, J1a- - | B &
. [Tepedens oc- | pec yueOHBIX KaOH- 4 o E
Ne | ©opatopuii, MacTepckux u ap. = |25
HOBHOTO 000- HETOB, JIaboparo- s 5 2 0
/1 OOBEKTOB JIJISl TIPOBEACHHUS . = S5 < =
pYyAOBaHUS pHii, MaCTEpPCKUX U S 5 9
IPaKTUYECKUX U JabopaTop- 1 E S e
HBIX 3aHITUI P:
Ayoumopus
8eOKOHpepenyuil.
VYuebHas ayauTopus Ui Ipo-
BEICHUSI 3aHSATHH JIEKIIMOHHO-
ro tuna. YdeOHass ayautopus | CTONbI yueHU-
YARTOP i 445020 Camapckas
JUIL TIPOBEICHUS 3aHATUH Ce- | YECKHe, CTOI
ob6nacth, I. TOJIBST-
MHUHApCKOro THma. YuyeOHas | IpernojaBa- .
N TH, LleHTpaibHbIi
ayAUTOpUsl JUISI  KYpCOBOTO | TEIBCKUH, CTY-
p-H, yi. benopyc-
1 | mpoexTupoBaHus (BBITOTHEHUS | JIbS, TOCKA cxas. 1. 16 B 30,5 1
KypcoBbIX pabotr). VYueOHas | (MapkepHas), 3 STE:)I(. ’
ayauTopusi Ui INpoBeleHus | kadenpa '
rYIl HOII_:.BIX Ipll I/IHI[EIBI/II[I[ aJb Ha(El)OifHaﬂ YJIK-301
Py . Y ’ Howmep o TIT - 62
HBIX KoHcynpTauuii Yuebnas | [IK, TeneBuszop.
ayIUTOpUsl U TIPOBEICHUS
3aHATUM TEKYyLIero KOHTPOJIS
U IPOMEXKYTOYHOM aTTecTa-
017058
Kommnsrorepnsnii  kmacc. Ilo-
MEIlleHHE I CaMOCTOSITENb-
HOU pa®oThl. YueOHas ayauTo-
pHs AN MPOBEACHUS 3aHATUHN
CEMHHApPCKOI0 THUMa. YueOHas 445020 Camapckas
Cromnbl yueHu-
ayauTopuss Il KypCOBOTO o0nacth, . ToabsT-
YECKHeE, CTYIbS .
MPOEKTUPOBAHHUS (BBIITOTHEHHSI TH, LleHTpanbHbIi
yYEHHUECKHE,
2 | KypcoBbIX pabotr). VYuebOHas p-H, yi1. benopyc- 84,8 16
IIK ¢ BeIXOZIOM
ayauToOpusl ISl TIPOBEICHUS ckag, 1. 14,
B ceTb MHTep-
IPYNNOBBIX M HWHAMBHUIYyallb- 4 stax, ['-401
< HET
HBIX KOHCYJbTallMi. YueOHas Howmep mo TIT - 48
ayaMTopusi JUIs TPOBEICHHUS
3aHATUH TEKYyIIero KOHTPOJIS
U TPOMEXYTOUYHOH aTTecTa-
17078




