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1.HEJN U 3AJAYHN JUCTIATTJIMHBbI

e JUCHMIUIMHBI — TPOYHOE W CO3HATENbHOE  OBJAACHHE  CTYICHTAMU
MaTEeMaTHYECKMMH 3HAHUSIMU M YMCHHUSMHU, HEOOXOAUMBIMU B MPAKTHKE pabOThI CIICIHATHCTOB
CpCAHCro 3BCHA, JOCTATOYHBIMHA JI1 U3YYCHHUA 06H_ICTCXHI/I‘I€CKI/IX H CIICHHUAJIBHBIX TUCHUIIINH
¥ TIPOJIOJDKEHHST 00pa30BaHus.

OcHOBHBIE 3aJ]a4d - OPraHU30BBIBATH COOCTBEHHYIO JAESTEIBbHOCTb, OINPEAENAThH
METOABl M CHOCOOBI BBINOJIHEHHS NPO(GECCHOHAIBHBIX 33Jay, OLIEHHWBATh HX
3¢ (deKTUBHOCTh M KauecTBO. OCYIIECTBIIATH MOMCK, aHAJIW3 M OLEHKY HH(pOpMaluu,
HEOOXOIUMOM 111  TOCTAaHOBKM W peleHuss  NpodecCHOHANbHBIX  3ajad,
npo(eCCHOHAIBHOTO M JIMYHOCTHOTO pa3Butusa. lcmonb3oBarh HH(OPMAIMOHHO-
KOMMYHUKAIlMOHHbIE ~TEXHOJOIMHM Ui COBEpIICHCTBOBaHHUS NPO(ecCHOHATBLHON
nesrenbHOoCcTH.  CaMOCTOSTENBHO — OHNPENeNsATh  3aAadd  HNPO(ECCHOHAIBHOIO U
JUYHOCTHOIO PAa3BUTHS, 3aHUMATbCS CaMOOOpa30BaHHMEM, OCO3HAHHO ILIAHHPOBATh
HOBBIIIEHNE KBATH(PUKALIUU

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OOII

JuciuminHa «MaremMaTtukay MpeacTaBisieT co00i AMCHUIUIMHY MaTeMaTHYECKOTO H
obmiero ecrectBenHonayunoro nukia (EH.00), «Marematuka» (EH.01.) mo cneumnanbHOCTH:
38.02.01 DxoHOMUKa M OyXTaJTepCKUid y4yeT (10 OTpacisim).

OcBoeHne IUCHUIUTMHBI HEOOXOAWMO JUIS JalbHEHIIEr0 W3YYEHHUS CIEHAYIOIIHNX
JUCLUIUIMH NpOoQecCHOHANBHOTO HuKia: «CTaTUCTUKaY.

3. INIAHUPYEMBIE PE3YJIBTATBI OBYYEHUA 110 JUCHUIIJIMHE

[Iporiecc u3ydyeHus: AUCHUILIMHBI HAampaBjieH Ha (POPMHUPOBAHHE CIIEAYIOIINX
KOMIIETCHLUN:

OK 1. [loHumaTh CyIIHOCTh M COLMAJIbHYIO 3HAUMMOCTh CBOEH Oynyiied mpodeccud,
IIPOSIBJIATH K HEH YCTOMYUBBIN UHTEPEC.

OK 2. OpranuzoBbIBaTh COOCTBEHHYIO N€ATEIbHOCTb, BBIOMPATh THIOBBIE METOMABI U
CHOCOOBI BBINOJIHEHUS TPO(ECCHOHANIBHBIX 3a/1a4, OLIEHUBATh UX 3((HEKTUBHOCTh U KaYECTBO.

OK 4. OcymecTBiasiTh MHOUCK U HUCIHOJIb30BaHUE HHPOpPMAIMH, HEOOXOIUMOM IS
3(pPEKTUBHOTO BBIMOJHEHUS MPO(GECCHOHATBHBIX 33]a4, NMPO(EeCcCHOHANBHOTO U JMYHOCTHOTO
pa3BUTHA.

OK 5. Buagerp uH(pOpMalMOHHOM KyJIbTYpOH, aHaJIM3UpOBaTb M OLEHHUBATh
MH(pOPMALIMIO C UCTIOIb30BaHUEM UH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

OK 8. CamocTosATeNnbHO ONpenetsiaTh 3afayd Mpo(ecCHOHAIBHOTO U JMYHOCTHOTO
pa3BUTHS, 3aHUMAThCsl  caMOOOpa30BaHUEM, OCO3HAHHO  IUJIAaHUPOBAaTh  IOBBIIICHHE
KB (DUKALIHH.

[IK 1.1. O6pabarbiBaTh NEpBUYHBIE OYXTaNTEPCKUE JOKYMEHTHI.

IIK 1.2. Pa3pabarbIBaTh U COIJIACOBBIBATh C PYKOBOJCTBOM OpraHH3alMy pabouuii miiaH
CYETOB OYXTaJTepCKOro yueTa OpraHu3aIiH.

[IK 1.3. TIpoBoauTh yYeT AEHEKHBIX CPEIACTB, OQOPMIISATH JIEHEKHBIE U KAaCCOBBIE
JIOKYMEHTHI.

[IK 2.1. ®opmupoBaTh OyXrajarepckue MPOBOJAKH IO y4YETy MCTOYHUKOB HMYIIECTBA
OpraHu3allii Ha OCHOBE PabOYero MIaHa CYeTOB OYXTaJITepCKOTo yyera.

I1IK 2.2. BBIONHATE MOPYYEHUSI PYKOBOJICTBA B COCTaBE KOMUCCUU IO WHBEHTAPU3ALUU
MMYILECTBA B MECTAX €TI0 XPaHEHHUS.

[IK 2.2. ITpoBOaMTH NOArOTOBKY K WHBEHTapH3allMd M IPOBEPKY JEHCTBUTEIBHOIO
COOTBETCTBUS (PAKTHMUECKUX JAHHBIX MHBEHTAPU3AIMH JaHHBIM yueTa.
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I[IK 2.3. Orpaxarb B OyXraaTepcKux INpPOBOJKAX 3a4eT W CHHCAHUE HEIOCTAYH
LEHHOCTEH (perynupoBaTh MHBEHTAPU3AMOHHbIE PA3HULIbI) IO pe3yJibTaTaM MHBEHTApU3ALIUH.

I[NIK 2.4. IlpoBoauTh mpoUEAypbl HMHBEHTAapU3aUUU (UHAHCOBBIX O0S3aTEIHCTB
OpraHu3aIuu.

[IK 3.1. ®opmupoBath OyXrajaTepcKue MPOBOJAKH MO HAYMCICHUIO M TEPEYUCICHUIO
HAJIOrOB U COOPOB B OIO/KETHI PA3IUYHbBIX YPOBHEH.

IIK 3.2. OdopmiisaTh MmiIaTeXHble JOKYMEHTHI JJISi TIEPEUUCIICHHUS] HAJIOTOB M COOPOB B
OI0KET, KOHTPOJIMPOBATH UX MPOXOKICHHE MO0 PACUETHO-KACCOBBIM OAHKOBCKUM OIEPAIIHSIM.

[IK 3.3. ®opmupoBath OyXrajaTepcKue MPOBOJAKH MO HAYMCICHUIO M TEPEYHCICHUIO
CTPaxOBBIX B3HOCOB BO BHEOIOIXKETHBIE (DOH/IBI.

IIK 3.4. OopmisaTh maaTexHble JOKYMEHTHI Ha MEPEYHCICHHE CTPAXOBbIX B3HOCOB BO
BHEOIO/DKETHbIE  (OHIIBI, KOHTPOJIMPOBATH HX MPOXOXKICHHE IO PacdyeTHO-KACCOBBIM
0aHKOBCKHUM OIIE€palysIM.

I[IK 4.1. OtpaxaTs HapacTalOIIMM HWTOTOM Ha CYeTaXx OyXTaJTepCKOro yd4era
UMYIIECTBEHHOE Y (MHAHCOBOE IOJIOKEHHE OpraHu3alMy, ONPEACSATh  PE3yJIbTaThl
XO03AMCTBEHHOU JE€ATEIbHOCTH 32 OTUETHBIN NEPUOS.

I[NIK 4.2. CocraBusite ¢GopMbl OyXTraaTepcKol OTYETHOCTH B  yCTAHOBJICHHBIC
3aKOHOJ1aTE€JILCTBOM CPOKH.

I[IK 4.3. CocraBiarh HaJOTOBBIE [EKJIApallid IO HajoraM W cbopaM B OIOIKET,
HAJOroBble Jekinapanuu no EnuHomy comumanbHomy Hamory (mamee - ECH) u  dopmsl
CTaTUCTUYECKOM OTUETHOCTH B YCTAHOBJIEHHBIE 3aKOHOIaTEIbCTBOM CPOKH.

[1IK 4.4. IlpoBoauTh KOHTPOJIb U aHaNu3 WH(pOpManuu o0 MUMyIIecTBe U (PUHAHCOBOM
MIOJIOKEHUN OPTAaHU3AIHH, €€ TIaTeKEeCTOCOOHOCTH U IOXOTHOCTH.

B pesynbrare ocBoeHUs1 yd4eOHON AUCHUTIIMHBI 00y4YaIOUTUIICs T10JIKeH::

3HaTh!

- 3HAauYCHHE MATEMAaTHKd B TNPOPECCHOHATBHON [EATEIBHOCTH M IPH  OCBOCHHHU
npodeccuoHanbHOM 00pa3oBarebHO# mporpammel (OK-1,2);

- OCHOBHBIC MATEMAaTHYCCKUE METOAbl pEIICHWS MNPUKIAAHBIX 3amad B  00JacTH
npodeccuonansHoi aesteaproctr (OK-3,5);

- OCHOBHBIC MMOHSTHUSI U METO/BI MaTeMaTtiyeckoro ananusa (OK-5,8),

- JIMCKPETHOI MaTeMaTuKH, JTuHelHoi anreopsl (OK-1,4),

- TEOpUH KOMIUIEKCHBIX YHCEl, TEOPUU BEpOSATHOCTEH 1 MaTemarudeckor ctaructuku (OK-
3,6);

- OCHOBBI HHTETpalibHOTO U quddepenunanbHoro ucunciaenus (OK-3,5).

Ymers:

- pemarb NMPHUKIAJHBIE 3a7aud B obnactu mpodeccuoHansHON nesirenbHocTd (1TK-1.1-1.4,
[1K-2.1-2.4, TIK-3.1-3.4, T1K-4.1-4.4).

4. OBPBEM JJUCHUIIVINHBI

OO6m1as TpyI0EMKOCTD 110 JUCIUIIINHE COCTaBseT 96 yacoB. B ToM uncie:

Bcero yacos

O0BEM TUCIIUTUTUHBI oHHad 3aofHad
dhopma dhopma
o0yyeHus | oOy4yeHHs
AynuTtopHas pabora: 64 16
CamocrosTenbHas padora: 32 80
Bua mpomexkyTouHo# arTectanuu oOydarorierocs (3auer™/ Hp. Hp.
IK3aMEH) (bopmbI bopmbI
KOHTPOJISL | KOHTPOJIS
Cemectp: 3 1,2




Pacnipenenenne GoHaa BpeMeHU O ceMecTpaM U THITaM 3aHSITHN
JUIS1 pa3HbIX (hOopM OOydCHHS

No ®dopma 00yueHust
n/ HaumenoBanwue pasnena u TeMsbl OYHas OYHO-3a0YHAast
1| 3JIT| 3CT | CP [3JIT| 3CT | CP
1. | Pa3nea 1. Teopus npenesioB 6 4 4 2 1 10
1.1 | Tlpenen ¢pynknuu. HenpepbIBHOCTD DyHKITHH. 6 4 4 2 1 10
2. | Paznen 2. IuddepennnaibHoe HCUHCTEHHE 8 10 4 2 1 20
2.1 | IlpousBogHbIC QYHKIIMH. 4 4 4 1 10
2.2 | UccnenoBanue GyHKIMH C TTOMOIIBIO TPOU3BOIHBIX. 4 6 1 1 10
3. | Pasnen 3. JIuneiinasi aareopa 6 4 6 | 2 2 10
3.1 | Pemenue cuctem. 6 4 6 2 2 10
4. | Pa3nen 4. UuTerpajibHoe HCYHCTIEHHE 4 8 12 2 2 10
4.1 | HeonpeneneHHbIH HHTETpaJL. 2 4 6 1 2 S)
4.2 | OnpeneneHHblil HHTErpal. 2 4 6 1 5
5. | Pa3nmesn 5. Teopusi KOMILJIEKCHBIX YHCeJI 4 4 6 2 1 10
5.1 | KommuiekcHble unca. 4 4 6 2 1 10
6. | Pa3nen 6. Teopusi BeposITHOCTH 4 2 1 20
6.1 | Teopust BEpOATHOCTH. 4 2 1 20
Bceero 3a cemectp: | 32 | 32 | 32 | 8 8 80

5. COAEPKAHUE PA3JIEJIOB U TEM JIUCHUIIJINHBI

PA3/TEJI 1. Teopusi npenesioB

Tema 1. IIpenen ¢pynxuuu. HenpepsiBHOCTH PyHKIINN.

Conepxxanue TeMbl

[TonsaTne npenena GyHKIUN B TOYKE U HA TPOMEXKYTKE.
[Tpupamienue aprymenTa | npupaiieHue GyHKIuu, TUIbI pa3pbiBoB. CBoiicTBa
HenpepbIBHbIX QpyHKuui. [Ipenen ¢pynkuum Ha OeckoHeuHOCTH. Bhruncienue npeaenos
¢bynkuuit. JlBa 3aMevarenbHbIX Ipezena.

PA3/TEJT 2. nd¢epennnanbHoe HCUNCIEHHTE.
Tema 2.1. IIpousBognbie PyHKIHH.
Conepxxanue TeMbl

Onpenenenre NpoU3BOJHON (QYHKIUU.

ITpaBuna nuddepeHpoBaHus.

[IpousBoHas ci0XHON (QYHKIUH.

Teopema o npousBogHOM 00paTHOM QyHKIMH. [Ipon3BOIHBIE 0OPATHBIX

TPUTOHOMETPUUECKUX (QYHKITHI.
Bropas npousBoHas u npou3BoHas BeIcuero nopsaka. Juddepeniuponanue
AIIEMEHTApHBIX (PYHKIIHH.

Tema 2.2. UcciienoBanne pyHKIUM C TOMOIIbLIO POW3BOIHBIX.

ConeprkaHue TeMbl
1.Ilpumenenne BTOpO POU3BOJHOM.
2.AcumntoTsl Tpaduka GyHKIUH.

3.Hanpasnenue Boinykioctu rpaduka pyakmun. Touku neperuoda.

4. Obmas cxema uccie0Banus QyHKIINUU.
PA3/TEJI 3. JInneiinas anredpa
Tema 3.1. Penienue cucrem.




ConepxaHue TeMbl
IToHATHE MaTpULIbl, BUABI MAaTPULL U IelicTBUA ¢ HUMU. OOpaTHas MaTpuLa, peleHue
CUCTEM METOJIOM TIOCTPOSHUSI 00paTHON MaTpuIlsl U 1o hopmynam Kpamepa.
PA3/[EJT 4. UuTerpajibHOE HCHHUCJIEHHUE
Tema 4.1 HeonpenenéHHbIil HHTErpa.
ConepxaHue TEMBI
1.IlonsTue HeonpenenéHHOro uHTerpaina. OCHOBHBIE CBOICTBA HEONPEAEIEHHOTO
UHTErpana. Mero/ibl UHTErpUPOBaHUs (HEIOCPEICTBEHHOE HHTETPUPOBAaHHE, BBEACHNE HOBOM
NIEPEMEHHOM, MHTETPUPOBAHUE T10 YACTSM).
2. Tabnu4yHbIC HHTETPAIIHI.
3.HaxoxaeHue HeonpeaenEHHBIX HHTETPATIOB.
Tema 4.2. OnpenenéHHblil HHTErpaJl.
ConepxaHue TeMbI
1.IlonsiTue onpenenénnoro nHTerpana. OCHOBHbIE CBOMCTBA
OIIpeAEIEHHOrO HHTErpana. MeTo bl BEIYNCICHHS ONIPENEIEHHOIO HHTErpala.
2.11pubnnxEHHBIE METO/IbI BEIUMCIEHUSI ONIPEIEIEHHOIO UHTErpala. Beruncnenue
reOMETPUUECKUX, MEXaHUUECKUX, (PU3NUECKUX BETMUUH C TOMOIIBIO ONpPEIeTEHHBIX
HUHTETPaJIOB.
PA3JIEJI 5. Teopusi KOMIJIEKCHBIX YHCeJI
Tema 5.1. [loHsiTHE KOMILIIEKCHOTO YK CJIA.
ConeprkaHue TeMbl
[ToHsiTIE MHUMOM €TMHUIIBI, TOHATHE KOMIUIEKCHOTO YHCIIA,
Anrebpanueckast popMa KOMIUIEKCHOTO YHCIIA, TEOMETPUYECKOE H300paXKeHHe
KOMIUIEKCHOT'O YHCIIa, TPUTOHOMETPUYECKasi opMa KOMIUIEKCHOTO YHCIIa,
[Tepexon ot anrebpanyeckoil kK TpuroHomMeTpudeckoi popme. JlercTBus ¢
KOMIUIEKCHBIMU YK CIIaMU
PA3JIEJI 6. Teopusi BepOATHOCTH
Tema 6.1. Teopust BeposiTHOCTH.
ConeprkaHue TeMbl
OneMeHTbl KOMOMHATOPUKH, BUIbI KOMOMHAIMM, COOBITHS UX BU/IbI, BEPOSITHOCTD
COOBITHI U UX CBOMCTBA, BHIYMCIEHUE BEPOSITHOCTU COOBITUH.

6. MIEPEYEHb TEM 3AHATHUI CEMUHAPCKOI'O THUIIA

Ne ITpakTrdeckue 3aHsATHS
TEMBI HauMEHOBAaHME 3aHITUN BUJ
UCIIOJIb3YEMBIX
MO u AMO
Beruucnenue npeaenoB pa3HbIMU CIIOCOOAMHU. AKC

1.1 |UccnenoBanue pyHKINU HA HEMPEPHIBHOCTh. BhuncieHne Touek
paspbIBa U UX POJ.

1. BpluncieHne mporu3BOIHBIX AIEMEHTAPHbBIX (PYHKLIUH. AKC, UIT
Bbruucnenye mpou3BOAHBIX CIOXKHBIX (DYHKIMHA, 0OpaTHBIX
¢byHK1M. Boraricienue Npon3BOAHBIX BBICIINX IMOPSIIKOB.

2.2 |2. Boruucnenue acuMnToT rpaduka pyakuuii. Onpenenenue
BBIMYKJIOCTH Ipadyika 1 BHIYUCICHHE KOOPIMHAT TOYEK neperuda
BhINyKiIocTy. McenenoBanue pyHKIMuU o ob1eit cxeme U
MOCTpOoeHue rpaduka.

3.1 |Beruucnenue oOpaTHBIX MAaTPHIL, ICHCTBHSI C MATPHUIIAMH, AKC, I'T
pELICHUE CUCTEM.
4.1 |Bpruncienne HeONpeAeIEHHOTO HHTETPpaIa 10 TabJIuIaMm, AKC, UIL T'T
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METOJIOM BBEJICHUEM HOBOM MEPEMEHHOM, MO0 YaCTSIM.

4.2 |Beruucnenue onpenenéHHOro HHTErpajja pa3InyHbIMU AKC, I'T
cniocobamu. [IpumeHeHne onpenenéHHOro HHTerpana K
BBIYMCJICHUIO TUIOIACH KPUBOJIMHEWHBIX TPAIICLIHMN.

5.1 |/leiicTBUS ¢ KOMILICKCHBIMH YHCIIAMH AKC, UIl

6.1 |[eiicTBus ¢ paKTOPHAIOM U BHIYHUCICHUE BEPOSITHOCTH AKC
CITy4alHBIX COOBITHH.

CeMmuHapckue 3aHsTHS IUNIAHOM HeE IIPEelyCMOTPEHBI.
JlaGoparopHble 3aHATHS Y4€OHBIM IIJIJAHOM HE IPEyCMOTPEHBI.

7. OPTAHU3AIIASAA CAMOCTOSATEJBHOM PABOTHI CTYJIEHTOB

Cpoku [IpumepHsbIe
No Bup BHeaynutopHoi BBITTOJTHEHUSI HOPMBI
. @OpMBI KOHTPOJIA
TEMBI CaMOCTOSITEIIbHOM PabOTHI (vkazvieaemces BpEMEHU

HoMep Heoel) (dac.)
1.1 Pedepar 3 4 OTuer
2.1 Jloxman 5 4 Joxman
3.1 Jloxman 7 6 Joxman
4.1 6 Pemenue

3anaun 9
MPUMEPOB.

4.2 KonTposabHas pabora 12 6 KonTponbHas
5.1 Pedepar 15 5 Otuer

3AJIAHUSI K CAMOCTOSTEJBbHOM PABOTE CTYJEHTOB

Tema 1: Teopus npedesos

Llesib: MONTY4NTH NpEACTaBICHUE O CBOMCTBAX HENPEPBIBHBIX (GyHKUMN. Jlokian no
Teme: J[oka3aTeabCTBO TEOPEMBI O CBOMCTBAX MPEENIOB (QyHKIUI.

CamocrosiTesibHasg padora: paboTa ¢ auTepaTypoi

®opma koHTpOJA: [JoKnan Ha ypoke

TpeOoBanus k 10kaany:

Joknam — myOoiMuHOe COOOIIEeHHE, TTPEACTABIISIONIEE COO0M pa3BEePHYTOE MU3JIOKEHUE Ha
OTpeNeTICHHYI0 TeMy. JT0 pabora, TpeOyromias HaBBIKOB paboOThl ¢ jmteparypor. CTymaeHT
JIOJDKEH HE TOJBKO BHIOpaTh TeMy JOKJIaJa, UCXOAS U3 CBOMX MHTEPECOB, HO U CYMETh
noao0pare JHUTEpaTypy, BbBIOpaTh W3 Hee HanmbosIee CYIIECTBEHHOE, MEpeslOKUTh CBOMMU
CJIOBaMU U M3JI0KHUTH B OMPEEIIEHHON MOCIe10BaTeIbHOCTH. JloKIaa 10JKeH ObITh ¢ HayYHbIM
000CHOBaHHEM, JJOKA3YEM.

Hanucanme pnoxmana sBisieTCs AOCTAaTOYHO CIOXKHOW paboToii u  Tpebyer yxke
c(OpMHUPOBABIINXCS YMEHUH M HaBBIKOB pabOTHI C JUTEPaTypoil, 0COOON MBICIUTENbHON

NeSITEeIbHOCTH, 3HaHWW mpaBwil odopmieHud. Jloxman TpeOyeT miaHa, MO KOTOPOMY OH



BIMONTHsAETCS. [IpM OIlGHKE [OKJajga YYMTBIBAIOTCA €ro cojiepskanue, Gopma, a TakKe H
KyIbTypa pe4d JOKIaq4uKa.

Kpurepuu oneHuBanus:

Omenka «5» CTaBUTCS MPH CHaHHOW B CPOK paboTe, Marepual B IOJHOW Mepe
COOTBETCTBYET 3asBIICHHOW TeME, BBIMOJHEHBI YCPTCHKH K TEOpeMaM, MOKIAAUUK H3J1araet
MaTepHal CaMOCTOSTEIIBHO;

OHCHKa «4)) CTaBUTCA HpI/I XOpOI_HCM paCKpBITI/II/I TEMBI OO0KJIaJa, BbIIIOJIHCHHBIX
YyepTekax K TeopeMaM, 00yJaromuiicst u3iaracT MaTeprall HE CaMOCTOSITEIBHO.

OreHka «3» CTaBUTCS TPU PACKPBITHH TEMbI HE IMOJHOCTBIO, JOKJIAIUYUK HEYBEPEHHO
U3JIaraeT CBOM TE3MCHI, paboTa MOXKET OBITh CJJaHa HE B CPOK.

Onenka «2» cTaBUTCS, €CIIU TEMa JOKJIaa HE pacKphbITa.

Tema 2: JupdeperHyuasbHoe ucyucieHue

Heab: 3akpenuTh HABBIKM 110 BBIYUCICHUIO MPOU3BOJIHBIX (YHKUIUN
NEPBOIO U  BTOPOTrO MOPSAIAKOB, MO HCCIEIOBaHUIO (YHKIUN C MOMOIIbBIO
IIPOU3BOTHOM.

CamocrosiTesibHasi padoTa: UHIMBUIyaIbHAS JTOMAITHsA paboTa

dopma KOHTPOJISI: IPOBEPKA KOHTPOJIBHON PabOThI

Buawbl 3a1anmii:

1. Haiitu mpousBoaHbie GyHKIIUN

2. CocTaBUTh ypaBHEHHE KacaTeabHOH K rpaduky GyHKINH
B 3aJlTaHHON TOYKE

3. Haiit mpoMexyTKy Bo3pacTaHus U yObIBaHUS (PYHKITUU

4, HccaenoBarh PyHKIUIO U TOCTPOUTH Tpaduk

IIpumep BbInOJTHEHUs1 padOThI:

Oo6o03Hauenus: C- MOCTOSIHHAsA, X-apryMeHT, U, V, W — (QyHKUUU OT X,
UMEIOIINE TPOU3BOAHBIE.
OcHoBubIe npaBuiia auddepeHInpoBaHUs
1. (Utv-w) =u'+v’-w’
2. (wv)y=uv+uv’

3. (cv)=cVv’



u uv-uv

4. (@Y= 1°
[Tpumepsi:
t Vo =(3%-2x+e%)’=(3%)- 2-(x°) +(e”)’= 3" In3-10x"
2. Vo =( 2%x3)=(2%) «(x)+( 2%+ (x°)=2" In2+x>+2%« 3x°

2
3, y=\2-x7/ =

IIpousBoaHasi cJI0KHOM (PyHKIMH.

[Tycts mana cioxuas pyaxims y=g(u), rae u=f(x).
Ecmu dynkums u=f(x) muddepenumpyema B HEKOTOpoOil TOYKe X, a pyHKums y=g(u)
orpejielicHa Ha MHOXecTBe 3HaueHuit GyHkuuu f(X) u muddepenmupyema B touke U=f(X), To

cnoxHass pyakuus y=g(f(X)) B maHHOH TOYKEe X MMEET MPOM3BOJHYIO, KOTOPas HAXOMUTCS IO

dbopmyre
Y=g’ (W) (x).
[Ipumep:

YV =((14%%)%) =5(1+x%)*2x

Ilpunoscenue npouzeo0Hnoil K uccie008anuio YynKyuil.

KacareqbHasi 1 HOpMAJIb K MJI0CKOH KPpuBoii. CKOPOCTH M YyCKOPeHue.

KacareqbHas 1 HOpMaJIb K IVIOCKOH KPHUBOIA.

I'eomeTpuueckuil CMbICT HPOM3BOJHONW COCTOMT B TOM, YTO 3HAu€HHUE MPOU3BOIHOM
(GYHKLIUU B TOYKE PAaBHO YIJIOBOMY KO3((UIMEHTY KacaTelbHOH K rpaduky (QyHKIHMH B 3TOM
touke. K = f' (x0) = tga YpaBHEHHUE KacaTenbHOW K TpaduKy QyHKIIUH

vy = f(x)B TOouKe M(xo; f(Xo)) umeeT BHI

y = f(xo)+ ' (Xo) (x — xo).

[Mpsimasi, mepreHIUKYIIspHAs KacaTeabHOU B Touke kacanus M(x0; f(X0)), Ha3biBaeTcs
HOPMablO K KPUBOM.

Bo3pacranue u yobiBanue pyHKuuM.

y
IkcerpemyM pynkuun. Hanboubmee n ’

HAaHMeHbIIee 3HaYeHUus1 GyHKINH.
Bo3pacTranue u yobiBaHne (PyHKIHM.
MnTepBanel, Ha KOTOPBIX (QYHKIUA TONBKO fi(Xy)

BO3PACTaCT HUJIA KC TOJIBKO Y6LIB8.€T, HA3bIBAIOTCS e

unmepsanamu monomonHocmu GyHKIHH, a cama 0 |8 Xo X
(GyHKIMS Ha3bIBACTCS MOHOMOHHOL HAa TUX UHTEpBajax.

Makcumym.



GOyuknus Y=f(X) umeer MakCUMyM X=a, €CJIM MpPH BCEX X, JOCTATOYHO OJIM3KUX K a,
BhINOJTHsIETCS HepaBeHCTBO f(2)>f(X).

[Ipu3Haku Makcumyma:

1. f(a)=0;
2. F(X) npu mepexome apryMeHTa uepe3 X=a, MEHsIET 3HAK C «» Ha «-».
MunaumymM.

y=f(X) umeer MUHHUMYM X=a, €CJIM MPH BCEX X, IOCTATOYHO OJHM3KUX K &, BBITOJHSICTCS
uepasenctso f(a)<f(x).

[Ipu3naku Makcumyma:

3. f(a)=0;
4. f(X) npu mepexoyie apryMeHTa 4epe3 X=a, MCHSET 3HaK C «-» Ha «+».

HaunbGosabee 1 HauMeHb1Iee 3HaYeHUs PyHKIUU.

IIycte dynkmus y = f(x) HempepbiBHA Ha oTpe3ke [a;6]. Torma oHa mpuUHHMAaeT Kak
HanOoJIpIIIee, TAK 1 HANMEHbBIIIEE 3HAUCHHS Ha 3TOM OTpE3Ke.

[Ipu pemreHnn 3101 3324l BO3MOKHBI JBa CIIydasi:

1) mu6o Haubomnplee (HaUMEHbIIIEe) 3HaUeHHE (PYHKIIMHN JOCTUTAETCs BHYTPH OTpE3Ka U
TOTJa 3TU 3HAYCHHS OKAXKYTCS B YHCIIE YKCTPEMYMOB (DYHKIIHH;

2) nu6o HauboIbIee (HAaUMEHbBIIIEee) 3HAaYCHHE (DYHKIIMU JOCTUTASTCS Ha KOHIIAX OTpe3Ka
[a8].

Ilpasuno naxosxcoenus HAUOONLUIE0 U HAUMEHLULIE20 3HAYEHUA HENPEPbIGHON HA
ompeske [a;e] ynkyuu:

1. HaliTn Bce KpUTHUYECKHE TOYKH, NMPHHAICKAIINE MTPOMEXKYTKY [a 6], U BBIYUCIATH
3HAYeHUS (PYHKIMH B 3TUX TOYKAX.

2. BoruncnuTh 3Ha4eHust PyHKIMK HA KOHIIAX OTpe3Ka [a, 8], T.e. HalTH f(a) u f(8).

3. CpaBHUTH MONTYYCHHBIE PE3YNIbTAThI, HANOObIIEEe U3 HAJICHHBIX 3HAYCHUH SBIISETCS
HaWOOJBIINM 3HaYCHUEM (YHKIIMU Ha OTpe3Ke [, 6]; aHAIOTHYHO, HAMMEHbIIICe M3 HAMICHHBIX
3HAYCHUH eCTh HauMEHbIIIee 3HaYCHUE (DYHKIIMU Ha STOM OTpPE3Ke.

Hanpumep. Haiitu Haubosbiiiee 1 HauMeHbllee 3Ha4eHUs (QyHKIIUN

y =x"— 5x* +5x*+ 3 na orpeske [- 1;2].

Pewenue:

1. HaxoguM KpUTHYECKHE TOYKH, IpHHAAIekarue uHTepBany (- 1; 2) W 3Ha4YeHHS
(GYHKIIH B 9TUX TOYKaX:

y'=5 x* 2003 + 15x%; 5 x*- 20 + 15x% = 0; 5x2(x2— 4x +3)=0;

x1=0,x2=l,x3=3.

Kpuriaeckasi Touka x° = 3 He IPUHAIICKHAT 3aJaHHOMY OTPE3KY.
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2. BoruncnsieM 3HaueHUs] YHKIMH B IBYX APYTUX KPUTUUYECKUX TOUKAX:
y(0) =3, y(1) = 4.

3. Berunicnum 3HaueHHs (PYHKIIMM Ha KOHIAX 33JaHHOTO OTpe3Ka:
y(-1)=-8y(2) =-5.

4, CpaBHI/IBaﬂ IMOJIYYCHHBIC pE3YyJIbTAThI, 1€J1aCM BbBIBO, YTO

1[1_115-:’%.1' =v(l) =4, 11_311{1] v=v-1)=-8.

HccaenoBanue GQyHKIMHA M IOCTPOEHHE UX IPAPHUKOB.

Cxema uccneoosanus YyHKyuu u nocmpoenus e é zpajuxa:

1) maiiTn oOnacTh ompeneneHuss YHKIUU M ONPENENUTh TOYKH Pa3phiBa, €CIH OHH
UMEIOTCS;

2) uccnenoBaTh (PYHKIMIO HA YETHOCTh M HEUYETHOCTH;

3) uccnenoBath GYHKIMIO HA IEPUOJUIHOCTD;

4) orpeneNuTh TOUYKH MEPECeUeHus C OCIMU KOOPIUHAT, €CITH 3TO BO3MOXKHO;

5) HATH KPUTHUYECKHE TOUYKH (PYHKIINH;

6) onpeAenuTh NPOMEXKYTKA MOHOTOHHOCTH U AKCTPEMYMbI (DYHKIIUU;

7) omnpenenuTh NPOMEKYTKH BOTHYTOCTH W BBIINYKIOCTH KPUBOW M HANTH TOYKH
neperuoa;

8) HaifTu acuMnTOTHI rpaduka GyHKINH;

9) ucnonb3ys pe3ynbTaThl HMCCIEAOBAaHUS, COCIWHUTH MONyYEHHBIE TOUKH IUIaBHOMN
KPUBOW; MHOT/AA JUIsl OOJIBIIEH TOYHOCTH TpaduKa HAXOAAT HECKOIBKO JOTOTHUTEIBHBIX TOUYEK;
UX KOOPJWHATHI BBIYHUCIISIFOT, TIOJIB3YSCh YPABHEHUEM KPUBOIA.

Hanpumep. Uccnenosats GyHKIHIO ¥ = X°— 6x° + 9x - 3 ¥ OCTPOUTH & rpaduk.

Pewenue:

1) pyHKIHS ompeneneHa Ha BCel YMCIIOBOM npsiMoi, T.e. D(y) = R;

2) y(-x) = (-x)*- 6(-x)? + 9(-x) — 3= - x°- 6x*- 9x — 3, PYHKIYSA HE SABISLCTCS HU YSTHOI, HH
HCUYCTHOIA,

3) pyHKLUS HE ABISAETCA NEPUOTUIECKOI;

4) naiinemM TOuky nepecedeHus rpaduka ¢ ockto OV: nonarast x = (), Hoay4uMm y = - 3;
TOYKH TIepeceueHust rpaduka ¢ ocblo OX B JaHHOM CJlydae HalWTH 3aTPYAHUTEIBHO.

5) Haiizem mpou3BOAHYIO f'(X)= 3x%- 12x + 9; Haiinem KPUTHYECKHUE TOUKH

f'(x)=0, 3x%- 12x + 9= 0, MOJIYYUM X = [ B X = 3 — KpUTUUECKHUE TOUKHU.

6) B mpoMexyTkax (-oo; 1) u (3; +o0) y' >0, hyHKIUA BO3pacTaeT; B
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npomexyTke (1; 3) y' <0, pynkius yosiBaet. [Ipu nepexoze uepe3 TOUKy X = / MPOU3BOIHAS

MCHACT 3HAK C IIJIF0OCa Ha MUHYC,

a IIpH Mepexo/ie yepe3 TouKy x = 3 — ¢ MUHYCa Ha TUTIOC. 3HAUUT

ymax = y(1)= 1, ymin = y(3) = - 3.

7) Hali;eM BTOPYIO MPOU3BOJIHYIO V''= 6x — 12, y"'=0, 6x — 12= 0, x = 2; B IPOMEXKYTKE (-00;

2) y" <0, xpuBasi BBIITyKJIa BBEPX,

B MIPOMEXYTKE (2; +00) y" >(), KpuBas BHITYKJIa BHU3.

Y:
2NN

[Tomyyaem Touky neperuda (2;-1). 8) rpadux GpyHkunum

e
-
X

'] N

ACHUMIITOT HC UMCCT,

9) ucnomnp3ys NOJIy4YEHHbIE JaHHbBIE, CTPOUM UCKOMBIN TpaduK.

NuauBuayaibHasi KOHTPOJIbHAs padoTa

1 BapuaHnT.
1. Haifti mpon3BoiHYIO (QyHKIIMH:

3x°
(4x-2)°

2.Uccnenyiite (hyHKIHMIO ¢ TIOMOIIBIO TIPOM3BOIHOM U mocTpoiiTe ee rpaduk: f(X) = 3x

a) f(X)=cos>(x*+8); 6) f(x)= B) f(X)=sin(4x°+3x-8);

2 BapuaHT.

1. Haifti mpon3BoiHYIO (QyHKIIMH:

a) f{(x)=3(x*+7x*+1)*; 6) f(x)= (sz‘g 1) : B) f(X)=4In(x®+5)-5x+2.

2. Wccnenyiite GyHKIIUIO C TOMOIIBIO TPOU3BOIHOMN U TIOCTPOMTE €€ rpaduk:
f(x) = x* — 12x
3 BapHUaHT.

12



1. Haiiti nmpousBoaHy10 GyHKIIUU:

a) f(X)=3(5x°-x+4)%  6) f(x)=2In(x’+5); B) f(X)=cos*(4x-x?).

2. UccnenyiiTe GyHKINIO C MOMOIIBIO TPOU3BOIHON 1 TTOCTPOUTE
ee rpaduk: f(X) = X3 — 12x
4 BapuaHT.

1. Haiiti mpou3BoaHy10 QyHKITUH:
a) f(X)=tg*(x-x%); 6) f(x)=3**? B) f(x)=(x*-1)*(x+3)".

2. HccnenyiiTe GyHKINIO C MOMOIIBIO TPOU3BOIHON 1 TTOCTPOUTE
ee rpaduk: f(X) = 5x - x>
S BapuaHT.

1. Haiiti mpou3BOIHYIO (DYHKIUH:
a) a) f(X):Sin3(X-3); 6)f(X):(X2-]_)*(X+3); B) f(X):3COSSX+2,

2. Uccnenyiite PyHKINIO ¢ TOMOIIBIO MPOU3BOHON U MOCTPOUTE €€

rpaduk: f(x) = x*—-3x—1
6 BapHuaHT.
1. Haiitu npou3BOAHYIO PYyHKIUU:

4x3

a) f(X)=6(x*+4x+12)*: 6)f(x)=In(x*-4x); B) f(x)zW .
—

6. UccnenyiiTe GyHKIHMIO C TOMOIIBIO TPOU3BOAHON U TTOCTPOUTE €€

rpaduxk: f(x) =2 + X
'/ BapuaHT.
1. Haiitu npou3BoAHYIO PYyHKIUU:
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a) f(x)=cos’(x*+x-1); 6) f(x)=2""**% B) f(x)=sin*(x-3).

2. Uccnenyiite GyHKIUIO C TOMOIIBIO TPOU3BOIHOM U MTOCTPONTE €€

rpaduk: f(x) =1 + 4x - X
8 BapuaHT.

1. Haittu mpoun3BoiHYIO (PYyHKIIHMH:
a) f(x)=(2x°+3x*+1)*; 6) f(x)= (XX;Z) B) 6)f(X)=(x*-1)*(x+3)".

2. Uccnenyiite GyHKIHIO ¢ TIOMOIILIO TIPOU3BOIHON U TTOCTPOUTE €€

rpaduk: f(x) = XX—x+ 3
9 BapuaHT.

1. Haiitu npou3BOAHYIO PYHKIUU:

a) f(X)=(>-6)*(x+4)*;  6) f(x)= M B) f(X)=sin®(4x*+3x-8).

2. Uccnenyiite PyHKIUIO C TOMOIIBIO MPOU3BOTHOM U MIOCTPOUTE €€
rpaduk: f(x) = 4x° — 6X°
10 BapuanT.
1. Haiitu mpou3BOAHYIO (PYHKITUU:

X +10)

a) f(x)=sin(x*+5); 6) f(x)= ( B) f(X)=4In(x*+5)-5x+2 .

2. Uccnenyiite PyHKITUIO C TOMOIIBIO MPOU3BOTHOM U MIOCTPOUTE €€
rpaduk: f(x) = 3x* — x°

Kpurepuu oueHuBaHus:

Onenka «5» cTaBUTCSI NpU CHAAHHOM B CpoK paboTe, Bce 4 3aaaHus
BBITIOJTHEHBI BEpPHO, MOCTpPOeH rpaduk (yHKIMM BepHO, pabdoTa odopmicHa
noipoOHa U aKKypaTHA;

Ouenka «4» craBUTCsS NMpU 3 BEPHO BBHINOJHEHHBIX 33JaHUSX, MOCTPOEH
rpaduk GyHKIMHU BEpHO, paboTa odopmiieHa MOIpoOHA U aKKypaTHa
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Ounenka «3» cTaBUTCS MNpPU BBIIOJHEHHBIX BEPHO 2 3aJaHUAX, HO

uccienoBanne GyHKINUU IPOBEACHO BEPHO, paboTa MOKET ObITh ClJaHA HE B CPOK.

OHCHK& «2» CTaBUTCA, C€CJIM JOMAIIHAA KOHTPOJIbHAA pa60Ta BBIITOJIHCHA

HEBEPHO.

Tema 3: HHmMezpa/ibHoe ucyucieHue

He.]'ll): 3aKPCIIMTh HABBIKU 110 BBIYHCJICHUIO MHTCTPAJIOB PA3JIMYHbBIMU

cnocodamu.

CaMocTosiTeJIbHAsI padoTa: HHAUBUIyaTbHAs TOMaITHss paboTa

dopma KOHTPOJISI: IPOBEPKA paOOTHI

Buabl 3agannii:

1.
2.
3.
4.

Beruncnuth HEONpeneIEHHBIN HHTErPal
BprunciauTh onpeieieHHbIN HHTETpall
Beraucnute miomaas GUrypsl, OrpaHUM4eHHON JIMHUSAMU

Brruncnuth 00beM Tena, 00pa30BaHHOTO BPaAIlEHUEM BOKPYT OCH.

IIpuMep BbINOTHEHHS PA0OTHI:

1. IlepBooOpa3Hast pyHKIMS U HeONPeAeJIeHHbIN HHTErpaJl

ITycteb y = F(x) umeer npousBoanymwo y' = f (x), Torna ee quddepeHiuan
dy =1 (x) dx

®Oyukius F(x) mo otHomenuto k ee auddepenmmany f(X) dX naswiBaeTcs

nepBoodpasHoii.

Onpeoenenue: Oyuxiust F(x) Ha3piBaeTcs mepBoodpasHoii 1 GyHKimu f

(X) Ha 3a7aHHOM TIPOMEXKYTKE, €CIIH JUIS BCeX X U3 3Toro npomexyTka F'(x) = f ().

Huddepenunany (QyHKIIMM COOTBETCTBYET HE €IUHCTBEHHAas INepBooOpasHasd, a

MHOJKCCTBO HX, IIPHUYCM OHH OTIIMYAIOTCA APYI OT Apyra IIOCTOSHHBIM ClIaraCMbIM.

[Tyctb F(x) - mepBooOpasznas s nuddepenimana f (X) dx.

Torna:
Fx)+CO)=Fx)+C'=f(x) +0=1f(x), rme C - mocTosiHHA.
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Omnpenenenne: COBOKYIMHOCTh BCeX mepBooOpaszubix ¢yHkiuid F(x)+C muis
mupdepenmmana  f (X) dX wHazwieaemcs HeonpedenenHviM unmezpanom u

'f (dx
obo3Hauaemcs - )

[f codx

=Fx)+C, rue f Qdx - MOJBIHTETPAIIBHOE BBIPAKEHHUE.
C- moctostHHas wHTerpupoBaHus. [lporecc HaxoXIaeHUsS IEePBOOOpPa3HOM

Ha3bIBACTCsA HHTCTPUPOBAHNCM. q)OpMyJIbl HHTEIrPUPOBaHUSA

CropaBeTHBOCTh KaKA0H (opMyIBI mpoBepsaeTcs au(depeHIIHPOBAHHEM.

1. [dx=x+c 11. |1gxdx =—fnlcosa|+c
8 \'"+1 -
%3 J"'"d‘": ©  te.n#-1 12. | ergxdx = fnfsinx] +c
n+1 =
o dx dx ;
3. J—=2\/:\_'+c 13. f—’=arcsu1.\'+c
\/: “Al—x"
cdx ¢ dx
4. J— = (nfx] +c 14. | _ = arcigx +c¢
X “1+x
5 ' x a 15 | % arcsin = + ¢
5. |addx=—+c¢ J. | —F=—==arcsm—
: ‘na “Jat -x* a
o cdx 1 %
6. |e"d.\'=e"+c 16. | ——=—-arctg—+c
’ ‘a’+x°  a a
< dx
/2 [sm.\'(l.\‘=—cos.\‘+c 17. |——(n‘\ +\/\ +a’|+c
s < \h +a”
¢ ) ¢ dx xX—a
8. |cosxdx =sinx+c 18. |— =—fn +c
¢ X —a 2a X+d
cdx - ‘ x
9. J —— =fgx+C 19. | —(ntgf +c
Ccos™ X Y sinx 2
. . T X
10. l =—Clgx +¢ 20. ' = (n|t, ( +— || +C
dsin’ x * COSX 4 2

HenocpeacrBeHHoe HHTErpUPOBaHUE.

[Ipu HEMOCPEACTBEHHOM MHTETPUPOBAHUM CIIEIYET MOJIb30BaThCs TabJIUIICH
uHTerpaioB. MHTerpupys GyHKIUHU, colepKaliue MEepEeMEHHYI0 B 3HaMeHaTele
I[p06I/I WJIK T1O/J] 3BHAKOM paarKalid, HY’KHO BBOJAWUTDH CTCIICHL C OTPUIATCIbHBIM UJIN
JpOOHBIM TMOKa3aTesieM, MPUBECTH MOABIHTETPAIbHOE BBIPAKEHUE K BUIY KaKOIO-

100 TabJIMYHOTO MHTETpaJa.
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[Ipy UHTErpUpOBAaHMM TPOU3BEIAEHUS B pAlEe CIy4aeB IOJE3HO
IPEABAPUTEIEHO PACKPBITH CKOOKH.

NuTerpupoBanue MeTOA0M MOACTAHOBKH.

Ecnu uHTErpasn 3aTpylHHUTENBbHO MPUBECTH K TAOJMYHOMY C IOMOIIBIO
AJIIEMEHTApHBIX MpeoOpa3oBaHUi, TO B ITOM CJIy4yae TMOJB3YIOTCS METOIOM
MOJICTAHOBKH (METOJIOM 3aMEHbI IEPEMEHHON UHTETPUPOBAHUS).

CymHOCTh 3TOr0 METOJa 3aKIKYAETCsl B TOM, YTO MYTEM BBEIECHUS HOBOU
MIEPEMEHHON YJAeTCs CBECTU JAHHBIM MHTErpajl K HOBOMY MHTErpaiy, KOTOPBIM
CPaBHUTEJBHHO JIETKO OepeTcst HEMOCPEACTBEHHO.

JUIss HMHTETpUPOBAHUS METOJOM MOJCTAHOBKA MOXHO HCIIOJIb30BaTh
CIIEAYIOIIYIO CXEMY:

1) yacTh NOJABIHTErpABHON (DYHKIIMHM HAJI0 3aMEHUTh HOBOM NIEPEMEHHOM;

2) nHaiitu muddepeniman ot 06eux 4acTei 3aMeHbl;

3) BCe MOABIHTETPAIILHOE BBIPAKEHUE BBIPA3UTh YEPE3 HOBYIO NMEPEMEHHYIO
(mocme 4ero I0JKEH MONIYYUThCS TaOJIMYHBIN UHTETpa);

4) HaliTU MOJTyYCHHBIN TaOIMYHBIA HHTETPa;

5) cnenaTh OOpaTHYIO 3aMEHY.

2. OnpeneJieHHbIA MHTETPAJL.

L)
| f{x)dx
OnpeneneHHbli  UHTErpal @ OT HEOTPULIATETFHON  (DYHKIIUH

y=1x) C TEOMETPUYECKOM TOYKH 3pEHUS PAaBEH IUIOIAAM KPUBOJIMHEWHOU

TpaleLHH, OrPAHHYCHHON CBepXy rpaduxoM GyHKIuH » Jx) , CIIeBa U CIIpaBa —
OTpe3KaMH MPSIMBIX X=a, X=Db, cHu3y oTpe3koM [a; b] Ox

3. [IpujioxkeHus onpeaeJJeHHOT0 HHTerpaJia

Berunciaenue miomaaei

durypa, orpaHudeHHass KpUBOH y = f (X), 0OCbI0 a0CIKCC U JBYMS MPSIMBIMH,
NEPIEHANKYIIPHBIMU K OCH a0CIIMCC, HA3BIBACTCA KPUBOJIUHEUHOU mpaneyuel.
Otpe3ok [a;b] Ha3pIBaeTCSI OCHOBAHMEM KPHBOJIMHEHHOHN Tparenuu. PazmudHbie

MIPUMEPBI KPUBOJMHEWHBIX TpANeUUi MPUBEICHBI HA PUCYHKAX d — 2.
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[Tnomans gurypsl, orpanmueHHON KpuBoit y = f(x), tae f (X) > 0, ocero OX

Y ABYMS IPSIMBIMH X = @ U X = b, BbIpa)KaeTcsl ONPEAECIICHHBIM HHTEIPAJIOM:

Sy

v ¥ ¥
A b -t y=1 o R
y=rix) ’\
]
: /

] a b 71_1 a b EY Ira ]l} &‘ x a 0 b x
a) 6 ®) 7)
[TpuMep 1. BBMHCIHTE IU10MAME (PHTYPEL, OTPAHHYEHHOI mapadoiaMu

y=4-xuny=x —2x
Pemmenne:
HaiineM mpenensl HHTETPHPOBaHHA, T.€.
a0CIIHCCH TOUEK IlepeceueHnd rpadHKOB
¢vHKIHI y = 4 —x" 0y =x — 2x. ][4 3T0T0
y=4- x*
PEIIHM CHCTeMY )
y=x —-2x
2 _ .2 2
HvmeeM 4 —x" =x —2x, 2x-2x—4 =0
2
x-x—-2=0
1+4/1+8 1+3 _ _
X, = = . x;—-l.x;—2
- 2 2
b
HMckoMyro IUI0MIa1b BEMHCIISEM 110 (popMyTle S = j[fl(x) — £, (x)]ax
2 2 2 2 2
j(:l —x? x4 2 fix = j(al— 2x% +2x)dx = 4| dx — 2 | x%dx + 2 | xdx =
g = | | | |
2 |2 X7 |2 2
=4x[ -2 +2=—" =4(2+1)-=(8+1)+4-1=12-6+3=9
-1 3 -1 2 |-1 3 '
S =9 KB.ex.
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el

J(S.xﬁ — cosfx — 1) dx]

cosZx- sinx

_[[( 2 3-_ 5 dx

"1-6X + 4XF
[L2O* T4 g
4. . Xz

([(2%7-3ex + x,j dx

| 32+ xdx
5.-
5 - VX7

6 | 7+ —dx

NupuBuayajibHasi KOHTPoJbHAas padora

HaﬁHHTe HEONPEACJICHHbIC NHTErPaJbl:

19

I-.xd.x;
16. - 24x
17.
18.
19.
XTI+ 2
27 fdy
20l T
21.
3x3dy

22,
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|'[(2— L 2 e

3sin x-

’ V(2 — sin[x)]3 cos xdx
9. .

- ;.L_B _
‘| [(? E-I-Sei)dx

2-¥X
| —dx
11. - x3xT

10.

[[(9x5] —3ex + 2, x) dx
13.° |

23.

lx, - 2£+ 3&‘
24. . XX

25, ‘l‘{sf*' —1)(5* + 1)dx
"coS*x +3

26. _l cosTr X

57 | cos* xsin xdx

l‘? + 2x Sindx
28. - SIN3x

TN S "sin 2xdx
1) (3x 4) x2dx 20 | —cosT
- dx
i x*dx T
15 T3 s 30, y(3x+1)
2. Haninure onpeneneHHble HHTETPaIbI:
; A
Pl 4 -——7 | ax
1 3 \.,' "2 l-ﬁ\i d};
1. / 1676 x3+ 36

l‘v’icc:sxdx
=0

20
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4xdx
3. Yo J1 + 2x3

<+  Sinxdx

4. . (2 —cosx)’

l‘s E( ‘vﬂ: + E'\‘,-'.E ) dx

5 -0 ,

6 Lix g¥itigy

7. L: (cosx —sin[x) dxl

o [ G-vDidx

9 Iﬂ:(3 — 2 sin[x)]? cos xdx

_I:(S — 2.3;3)3;2{:{.#;

21-Xx*
| ——dx
10. 4 XB
T J4 ¥ ssinxcosxdx
A n. z . :
25.-'::1

11. ) (3' ;1—)‘3“"
T cosxdx
- EJ(B — 7sinx)’

12.

|'1Ld-r
13. L Ve

(*sin [( 2% + gg)a‘x
14, | |

1 ex3dx

15. -L 1 + 2x3

L'r_( t 1 )dx:
23 “L \COs*X sin?x/

24.

l‘i xdx

.ﬂ‘

2 J(l + 15.3;2)3

= X -
27'1 2e*¥dx

-3

28 (F )

T

" oC0sX gin xdx
29. -lu

7 ydx
30. -° E\Im

21



3. CnenaiiTe 4epTeX U BRIUMCIHUTE TUIOMIAb (DPUTYPBHI, OTPaHUICHHON

JaHHBbIMU JINMHUSMU.

1)y=3x-1,y=0,x=2,x=4
2)x-2y+4=0,x+y-5=0,y=0

1
Jy="73

4)y=9-x* y=0

5)y=4x-x* y=0

B)y=x* -2x+3,y=0,x=0,x=3
7Ny=X* 5x—-y-6=0
8)y=x*x=V*

vt 3,y=0,x=0,x=3

X3

bt | =t

9y= Y = + 3x
10)y=-xX* +6,y=2x+3
4. CnenaiiTe 4epTeK U BBIUUCIUTE 00BbEM Tesa, 00pa30BaHHOTO BpalllEHUEM

BOKpYT ocu OX Gurypsl, orpaHU4eHHON JaHHBIMH JIMHUSMHU:

;:‘

1) =6x,y=0,x=1,x=3

Vi=gx-2,v=0,x=3,x=6

2)
yy=x*-4,x=0
4)y=sinx y=0x=0x="7

22



L

5) =4X,y =X

B)y=4-x* x-y+2=0

5. CnenaﬁTe YCPTCIK U BBIYUCIINTC 00BeEM TCJIa, 06paBOBaHHOFO BpalicHUCM
BOKpYT ocu OV purypsl, orpaHU4eHHON JaHHBIMU JIMHUSMHU:

Dy=x*y=1,y=4,x=0

2)y= X +1y=5

a:‘

3) = Ox,y = 3x

s

4) =2X,2x+2y-3=0

Tema 4: BuiyucaeHue onpedesaume.iell

Iesb: 3akpenuTh HABBIKY MO BBIUKCICHUIO OTIPEICIIUTENICH BTOPOTO,
TPETHETO U BBICHIUX MOPSIKOB.

CamocrosiTesibHasi padoTa: UHIMBHUIyaIbHAS JJOMAITHsA paboTa

dopMa KOHTPOJISI: IPOBEpPKa pabOThI

Buawbl 3agannii:

S. Boluncnuth onpenenuTenb BTOPOTo NOPsIKa

6 BbrancnuTs onpenenurens TPETHETO MOpsiIKa

7. BbIYMCIUTh ONIpenenuTeNb BBICIINX MOPSAIKOB

8 BBIMOTHUTE POBEPKY ¢ TIOMOIILI0 TiporpamMMbl MS Excel

IIpumep 8binoHeHUs1 pabombl:

1. Boiuucaumo onpedenumenv 6mopozo nopAaoka
23



Onpene.lmTe.HeM BTOpPOro mopsifka Ha3bIBACTCA  4YMUCIIO, KOTOPOC

a, b

MOCTaBJICHO B COOTBETCTBUE TAOIHIIBI KOI(PPHUITMEHTOB 5
a, b,

[0 CJIEAYIOLEMY MpaBUily: IPOU3BEAEHUE O TVIABHOW JHAaroHaiu Oepercs
CO 3HAKOM IUTIOC, 110 JIPYTOM JUArOHAJIU CO 3HAKOM MHUHYC.

a, b

= b, —ab;
a, b,

H[!HMG[!: BBIYUCJIIUTD OIPCACIUTCIIb BTOPOTO IIOPAJAKaA

2 4
1)3 ‘:2-2—3-4:4—12:—8
-1 -2
2) 3 ‘=—1~1—3-(—2)=—1+6=5

2. Botuucnums onpedenumens mpemvezo nopaoka
OnpenenureneM TPeTbero TMOPSIAKA HA3bIBACTCS YHCIIO, KOTOPOE
IIOCTABJICHO B COOTBETCTBHUE TaOJIHUIIBI KOA(P(GHUIIMESHTOB I10 CICAYIOIIEMY IIPaBUIY:

al b] Cl
a, b, c,|=ab,c,+a,b,c,+a,bc,—ab,c,—ab,c,—a,bc,

a; by ¢
3T0 OHpeI[eJ]eHI/Ie OHpeI[eJII/ITeJIH HarjiaaHo MO>XKHO HpeI[CTaBI/ITb

CJIeAYIOIINM 00pa3oM:

OT10 npaBuiia Ha3bIBatoOT elle «IIpaBuio TpeyroibHUKa

[Ipumep: BeraucinTe ONpeaeanuTeNns TPEThETO MOPIAKA

24



3
2
1

NN
LW~

=36+4+10—-4-12-30=4

=3.4.342.2-1+41-2-5-1-4-1-2-2-3-3.2.5=

3. Botuucaume onpedenumens evicuie2o nopsaoka

B obmem Buae ompenenurenbs N-ro MOpsAKa MOXKET OBITh IpEACTaBIICH

CJICAYOIIEM BUAC!

a;; 4 4 a,

ay; Gy Ay ),

D=la;, a;, a;; as,
a;

an1 anz an3 ann

TIe ajj— IEMEHT ONPEIeIUTENs, | — HOMEp CTPOKH, | — HOMEp CTOIOna.

Bo3bMeM ajj B onpesienuTelnie u BEIYEPKHEM | CTPOKY, j cTonbel. B

PE3YILTATC OCTAHCTCA OIMPCACIUTCIIb ITOPAAKAa Ha CAUHUIY HUXKC. Takomn

OIIPCACINTCIIb HAa3bIBACTCS MUHOPOM 3JIEMEHTA ajj, O6o3Havaercs MHUHOD — Mij.

[Tpumep: HaiiTu MuHOD 351€MEHTA a3, ONIPEICITUTENS

a;; 4 4 a,

) Gy Ay s

D=la;, a;, a;; as,
a;

Ay Gy Gy o 4y

aJ.J. a 4 alé am

Ay by A3 azn

D=la 2 33 sz,
a

a,;, d, Q3 ... aQ,

B PEIYIBTATC OCTAHCTCA OIMMPCACIUTCIIb IMOPAAKa Ha CAMHUIY HUXKC 1 MUHOPD

paBeH:
as; dr; ... 4y,
M,, =la;, ass as,
ay
a,; a,s ey

25



AﬂreﬁpanquKnM AOMOJIHEHUEM 3JICMCHTA ONPCACIUTCIIAA HAa3bIBACTCS €TO
MHWHODP B3STBIA CO CBOUM 3HAKOM, C€CJIM CyMMa HOMCPOB CTPOKHU H CTOJ'I6I_Ia, B

KOTOPOM PACIIOJIOKEH DJIEMEHT, YETHAS M C 0OPATHBIM 3HAKOM, €CIIM HEYETHAs.
A;=(-1)""M,; - anrebpandecKkoe IOHOIHCHUE

TEOPEMA: Onpenenutens N-ro TMOpsiAKa pPaBeH CyMMe

MpOU3BEACHUN Kakoh JMOO CTpokW (WM cTojibla) Ha HMX alredpandeckue

JOITIOJIHCHUA.

11 -1 2
0o 1 2 1
IIpumep: BpraucauTh onpenenuTens Y4eTBEPTOTO MOPsIKa 10
0 1 0 I

ITo Teopeme orpenenuTens paBeH CyMMeE IIPOU3BEICHUI 3JIEMEHTOB KaKOM -
amb0 CTpoKM Ha uX anreOpamveckue nonojHeHusa. Haitnem anreOpauueckue

JIOITOJTHEHUS BJIEMEHTOB MEPBOM CTPOKU M PA3JIOKUM ONPEJEIUTEND 110 MEPBOMN

CTpOKE:

11 -1 2

0 1 2 1

170 1=a”A”+auA12+a13A13+a14A14=

0 1 0 1
1 2 1 0 2 1 0 1 1

=(=D"™11 0 N+(=1)"-1-{1 0 1I+(-D)"7(=1)-I 1 I+
1 0 1 0 0 1 0 1 1
0 1 2

(=D 21 1 0=1-0-1(-2)-1-0-2-2=-2
0 1 0

BapuaHTtbl 3a1aHui:

Bapuan 3aganue
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-1 2 2 3
_ 3 -3
1 nayb=["*3:6p=|, |, L;imD=0 -2 ¢ 1
1 4 2 3 -1 -2
4 2
1 -1 2 1
1 -1 1 -3
9 4 a0 1 s 2 0 3 4
- : s 11 3 1 -2 0
:‘7 6.2‘. —13 2 of. —4 -2 2 -1
1)a)D ; 0) D ;B) D
2 3 1 1
3 3 0 2 1 0 -2 2
-78 -4 101 1 2 1 1 -
DayD=1"5 3LigD=I2 24 D=1 1 4 0
-1 3 -2 1
0 -2 1 2
4 38 —4,11 L 2 1 0 -3
1)a)D= -7 6 ,6)D: 3 -1 2;B)D: 4 1 -1 1
-1 1 -1 2
5 -2 0 1 0 -2 3 -1
49 -3 1 -12 2 4 0 1
1)a)D=1'7 _6;6)D= 3 2 3;B)D: 3 1 -1 2
-2 1 3 2
1 -1 2 -
6 -1 5 3
‘4,7 —8‘ s 4 1 2 2 1 0
1)a)D=3'2 _6,6)D: 4 1 —Z;B)D: 3 0O -1 1
-2 -1 1 0
7 -3 -1 2 4 1 -2 -1
7 -34 2 -2 -1 1 2 1 2
1)a)D=6 _4’2;6)D= 4 1 3’ B)D_ 0 -3 2 3
3 2 -1 1
3 -2 3 -1 -2 -2 1 0
83 -6 4 -1 2 1 0 3 -2
DayD=27 “4;6p=I* ? “4;pp=1"1 4 -2 4
-1 4 2 0
9 —2 4 2 3 0 -1 2
48 -7 1 -1 1 2 -2 2 1
1)a)D= 2,4 _3;6)D= 3 2 —2; B)D= 1 1 -3 -
-2 -3 2 -
— 8 —48. _|3 -1 2] -1 0 -1 3
10 1)3)D—9 _2,976)D__2 4 _37B)D_ 3 s 4
’ 2 1 -1 - -
-1 1 1 0
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Tema 5: PeweHue cucmem UHEUHbIX a/12e6pau4eckux YpaeHeHul

Ilesb: 3aKkpenuTh HABBIKU IO PEIIEHUIO CUCTEM MeTooM Kpamepa u
MetonoM ['aycca.

CamocrosiTeibHast padoTa: HHAMBUAYAIbHAS JOMAaIIHsAsA padoTa

dopma KOHTPOJISI: IPOBEPKA paOOTHI

Buabl 3aganuni:

1. Pemmuth cuctemy Meronom Kpamepa
2. Pemnts cuctemy merogom ["aycca
3. BrImosHUT MPOBEPKY ¢ moMoIIbi0 mporpammel MS Excel

[Ipumep 8vino1HEHUS pabombl:

1.Peruums cucmemy nuHeiinbIX anzedpauyecKux ypasHeHuii Memooom

Kpamepa
PaccmoTpum cucteMy N JIMHEMHBIX YPaBHEHUH C N HEU3BECTHBIMU.
ax,+a,x,+a,x;+..+a,x,=b,
a,Xx,+a,X,+a,x;+..+a,x, =b,
a,x,+a,x,+a;x;+..+a,x, =b
X1, X2, ..., Xn— HEU3BECTHBIE,
by by, ...., by - cTONGEI CBOOOAHBIX YJICHOB.

CocTaBuUM TIJIaBHBIN ONpeAeTUTENb CUCTEMBI U3 KO3(POUIUEHTOB MPU

HCU3BCCTHBIX
a4y a,,
D= Gy Ay ay,

CocTaBuM BCIIOMOTaTEIbLHBIC OIpPCACIUTCIIN CUCTCMBI CJICAYIOITUM

obOpazom:
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TO CHCTCMa HCCOBMCCTHaA, T.C. HC UMCCT pGIHeHI/If/'I.

Dx, = b, a,, Ay
b, a, a,,
a, b a,, ay ay b,
Dx, = a, b, a,, Dx, = ay 4y b,
a, b, A a, 4y b,
Torna pemeHneM CUCTEMBI SIBISETCS:
Dx, Dx, Dx,
xl:D’ xzzD, N )Cn:D
OtMmeTuM crieayroliee:
1. Ecau onpenenurens cuctembl D # 0, To cucrema omnpejesneHa, T.e.
UMeeT SAMHCTBEHHOE PEIICHUE
2. Ecimu D = Dx; = DX, = ... =Dx, = 0, To cucreMa nmeeT 0€CKOHEUYHO
MHOT'O PEIICHUM, T.€. SABJISIETCS HEOIIPEEICHHOM.
3. Ecim D = 0, Ho x0T 061 OnivH u3 DXj, DX, . DX, He paBeH HyIIO,

N3 — 3a apudmernyeckux tpyaHocred dopmynsl Kpamepa Ha mpakTuke

HCIIOJIB3YIOTCA IJIA CUCTEM HC BBIIIC TPCTHCT'O, YCTBCPTOI'O IIOPAAKA.

[Ipumep: Pemmts no ¢popmynam Kpamepa cucremy ypaBHEHUI:

2x +3y =1
x—-y=0

Bpruuciaum Bce OIIPCACIINTCIIN:

2 3

=-—2-3=-5
1 -1
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2 1

D, = =0-1=-1
D -1 1
Orcroma x =—=—=—
D -5 5
e
D -5 5
OTBGT:le, y:l
5 5

[Ipumep: Pemmts mo dhopmynam Kpamepa cuctemy ypaBHEHUI:

X, +x,—x;=1

X, =X, =2
2x,—3x; =3
Beranciaum:
1 1 -1 1 1
D=1 -1 0|=4 Dx, =12 -1
2 0 -3 3 0
1 1 -1 1 1
Dx,={1 2 0]|= Dx, =1 -1
-3 2 0
Torma
xlzﬁzz xzzizl x3:9:0
4 3 4 4
OtBeT: X1=2/3, x,=1, x3=0.

NuauBuayajbHasi KOHTPOJbHAasA padoTa:

Bapuanr 3ananue
1 oy_7-2 2x-3y-3z=-10
a) X+2y—-1 6) ~
2x—-3y+27=2 x+3y-32=13
3X+y+z=8 X+y-z=7
2 —X+3y+2z=4 X-y+z=-4
a) 0) 2y-32=9
2Xx—-y+32=6 X+cey—ol=
-2X+2y-2=8 2X—-2y+2z=17
3X—-y+2z=-5 2X—y+21=-4
3 a) 2x+2y-3z=1 x+2y-z=11
X—-2y+2=6 2x—-3y+2z=-2
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X=3y+z=-7 2x-3y+z=9
4 a) 2x+y-2z1=4 X—2y+2z=-4
—2X+2y-32=2 2x+y-2z=-1
X+3y-z=8 6 -X+4y-z=5
5 a) 2x-y+4z=-1 ) 2Xx—2y+3z=-3
—2X+2y+z=4 —2X+y+2z=2
2Xx—-2y+3z=4 3x— =3
a) - 6) X—-y+12z
6 —-X+2y+z=-6 X+2y—-4z=7
x+y-22=12 2X+y+2z=-1
7 X—2y+z=-3 X—2y+z=38
a) X+3y-2=6 6) X+2y-z=-1
4X—-y+2=6 X-y+3z=4
8 X+2y—2z=-3 —2X+2y-z=-7
a) 2x+y-3z2=2 6) 3X+y-2z=2
2Xx-y+3z=-1 X+2y-2=9
9 a) X+y-2z=7 -2x-3y+z=-5
—X+2y+z2=4 3X+y-2z2=3
2X—-y+3z=-6 X+2y—-2=4
10 a) X+2y—-2=8 3X-y+2z=7
3X-2y+2z2=2 -X+3y—-2z=5

Tema 6: [IpeacraBjaeHne KOMILIEKCHBIX YMCEJ B AJIreopandeckoi,

TPUTOHOMETPHUYECKOM M MOKAa3aTeJbLHON hopMax.

Heab: HAyYUTHCS NEPEBOIUTHh KOMILJIEKCHBIE YMCIAa U3 alreOpandeckor B

TPUTOHOMETPUUECKYIO U NMOKA3aTEIHHYIO ()OPMBI.

CamocrosiTesibHasi padora: UHIMBHAyalbHas JoMaliHss padora. Pabora ¢

JIATEPATYPOHU.

dopMa KOHTPOJISI: POBEPKa UHIUBUIYATLHON JOMAaITHEH pabOTHI.

Buabl 3agannii:

1. Ilpedcmasumb yucsaa 8 mpuzoHoMmempu4eckol gpopme.

2. IlpencraBuTh ymMciIa B MOKa3aTeIbLHOUN opMme.

Teopernuecknii marepuaJ. [Ipumep BbInoJIHeHUs1 padoOTHI

Yucno Buma z = X + 1Y, rie X Uy — JJr00bIe ICHCTBUTEIIBHBIC YHCIIA,
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a 1 — MHUMas eJMHUIIa, OTpeensieMas paBEeHCTBOM = - 1, Ha3pIBaeTcs
KOMIIJIEKCHBIM YHCJIOM.

Yucna X ¥ y Ha3bIBalOTCS COOTBETCTBEHHO JACHCTBUTEIBHOM W MHHUMOU
YacTAMM KOMILUIEKCHOTO yucia z U o0o3Havarores: X =Re z, y = Im z.

3amuch KOMIUIGKCHOIO dYHCIa B BHAE Z = X + |1 Y Ha3bIBaercs
anreOpanyeckoi GopMoi KOMIIJIEKCHOTO YHCIIA.

KowmriekcHoe ancio z = x + 1 y MOXKeT ObITh H300paXKe€HO B JEKApPTOBOU
KoopauHaTHON 1mIockocTh XOY aub0 TOYKOM ¢ adCHMCCOM X U OpJUHATOH Y,
100 paanyc-BEKTOPOM 3TON TOUKH:

y

'S

ﬂ]luHCl INo20 6eEKMopa Ha3bleAemcsl M00y./leM KOMNJIEKCHO2O Yucaa z u

obozHauaemcs |z| unu r:

.| = p= [42
| 2| = r=4x%+y2% .
Yeon, O6pa306aHHblu Imum 6eKmopom c

NOOJNCUMETIbHBIM HANPABLeHUEM
Oeticmeumenvrotl ocu OX, HA3b18AEMCSL APSYMEHMOM YUCIA Z U
obo3znayaemcs Arg z. .

Benuuuna Arg Z MHO2O3HAYHA U onpeaeﬂeﬁa C MOYHOCMBIO 00 qucia,

Kpamuozo. 3uauenue Arg z, sakntouennoe 8 npedenax om —t 0o It | nazvieaemcs

Y

-T<argz<migQ =3

271a8HbIM U 0003Hauaemcs Arg Z unu P
Hea komnnexcnolx yucia Z =X + 1yl u z2 = x2 + 1 y2 cuumaromcs

PABHbIMU, €CiU COOMBEMCNMEEHHO PABHbL UX oelicmeumenbHble U MHUMbLE YACU:

X1=x2, yl=y2.
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Jlea komnaekcHvlx yucia Z =X + iy u Z = X — iy, omauuaromcs monoko
3HAKOM MHUMOU 4aCMmU, HA3bI8AIOMCSL CONPANCEHHBIMU.

Tpuzonomempuueckas u HOKA3amMenbHAs HoPMbl KOMIIEKCHO20 YUCIL
Z =X+ 1Y umerom 6uo:

z=T (COS@+ISin@) z7=re'? zoeru® - coomsemcmeenno Mooy u
2NA6HOE 3HAYEeHUE APSYMEHMA KOMIIIEKCHO20 YUcia 1.
Ilpumep.

Ilpeocmasums 6 mpueconomempuueckol u NOKa3amenabHou popmax KOMNIeKCHoe
yyucno Z = 3 + ¥3j,
Pewenue:

1) Haxooum Mmooy KOMRIEKCHO20 YUCIA:
IZl=7 = |3 +v3i]|= ~«33 +(V3) =243

2) Haxooum enasnoe snauenue ap2yMenma KOMNJIeKCHO20 YUucia Z.

Tax xax éexmop, uzobpasxcarowuil yucio Z nexcum 8 I uemeepmu u

T T
COS— +13in—
3) Haxooum mpucoHomempuueckyio popmy: z = ( 6 6),

4

JL

=0l
Haxooum noxaszamenvuyro ghopmy: z = 2v3€°s
3aganus I CaMOCTOSATEILHOM Pa0d0ThI
JICTABUTh B  TPUTOHOMETPUY U U 1 TEJIbHOU Max
[Ipencra OHOME €CKO OKa3aTeIbHO opma

CICAYIOIHNEC KOMIIJICKCHBIC YHCJIA:

1 BapuanT 2 BapuaHT 3 BapuaHT 4 BapuaHT
1 1-i -1-i -2+2i -2-i
2 V3. Ve V2| —v6-2j V3-V2]
3 V34 -6 +2] V6443 -3 442
4 5+4j -3+2i 5-2i -5+2i
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Tema 7: 31emeHmusl meopuu 8epoAmHOCMU U MamemMamu4yeckou

cmamucmuKu.

Hean: nonyuuts npeacraBieHue o Hayke «KoMOuHaTOprKay, 0 ee Lelsix U
3aJlayax, 0 3apOKJECHUU TEOPUHU BEPOSITHOCTH.

CamocrosiTenbHasi padota: paboTa ¢ IUuTepaTypoi

dopma KOHTPOJISL: JOKJIA]l HA YPOKE

Kpurepuu onenuBanus:

Onenka «5» cTaBUTCS MpPHU CAAHHOW B CPOK paboTe, Marepuan B IOJHON
MEpe COOTBETCTBYET 3asBICHHOW TeMe, JOKJIaJAYMK H3JaraeT MaTepHall
CaMOCTOSITEIIbHO;

Ouenka «4» cTaBUTCA TMNpPH XOPOIIEM PACKPBITUM TEMBbI JOKIaja,
oOy4aronuiics u3aaraeT MaTepuail He CaMOCTOSITENBHO.

Ouenka «3» CTaBUTCS MPU PACKPHITUM TEMbI HE MOJHOCTHIO, TOKIAIYUK
HEYBEPEHHO M3JIaraeT CBOM TE€3UCHI, pad0Ta MOXKET OBITh C/laHa HE B CPOK.

OneHka «2» cTaBUTCS, €CIU TEMA JOKJIAaJa HE PACKPHITA.

OcHoBHas JJuTEpPaTYypa

1. Maremartuka : yueOnuk / A.A. Jlanasa. — 3-e uzj., ucnp. u gom. — M. : UTHOPA-M,
2017. — 544 c. — (Cpennee nmpodeccnonanpsHoe 00pazoBaHne) INEKTPOHHBIN pecype

2. IO.M. Hanwnos, H.B. HukonoBa, C.H. Hypuesa; MaremaTtuka: YueOHOe mocobue / -
M.: HULL UTH®PA-M, 2014. - 496 c. DneKTpOHHBIN pecypc

JonosHuTeILHAS JIUTEpPaTYypa:

1. Janasa A.A. COopHuk 3a1a4 o marematuke: Yueouuk. — M.:@OPYM-UHOPA-M,
2012.

2. MopnkoBuu A.I'. Anrebpa u Hauana Maremarudeckoro ananusa. 10-11 kmaccel. B 2 u.
Y. 1. YyeOHuk 15 yyamuxcsi o01ieo0pa3oBaTeabHbIX yUpexaeHui (6a30Bblil ypOBEHb) /
A.I'. Mopakosuu. -11-e uzn.,crep. —M.: Muemo3suna, 2013.-399 c.

3. Aurebpa m Hagarma MaremMatudeckoro aHayimza. 10-11 xmaccel. B 2 4. Y. 2. 3ajgaunuk
JUId  ydamuxcs oOmieoOpa3oBaTesbHbIX yupexxaeHuid ( 6a3oBblii  ypoeHb) /[A.T.
Mopakosud u 1p.]; mox pen. A.I'. Mopakosuya.-10-e u3n., crep.-M.: Maemo3nHa,2012.-
239 c.

HNHTepHeT-pecypcebl:
1. BeluncnurenbHble METOABl W IPOTPaMMHUPOBAaHHE: HOBBIE  BBIYHUCIMTEIbHbIC
TEXHOJIOTUHU — HAayJHBIH )KypHa: http://num-meth.srcc.msu.su/.
2. Xypuan Ilomunom / Maremaruueckoe oOpa3oBaHUE: TPOLUIOE W HACTOSIIEE:
http://www.mathedu.ru/e-journal/.
3. KBAHT — ¢u3uko-mMaTeMaTnyeckuil Hay4HO-TIOMYJIAPHBIN JKypHa JJIs IIKOJIbHUKOB
u cryaeHToB: http://www.kvant.info/.
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4. YuebHas ¢du3nKo-MaTeMaTu4eCcKast o6ubnnoTexa - EqWorld:
http://eqworld.ipmnet.ru/ru/library.htm.
5. I'paduxu pynxnmii http:// graphfunk .narod.ru

Ilepuonnueckne n3gaHus:
1. Kypnan «Mup ITK».
2.T'azera «Matemartuka. [lepBoe ceHTAOpsI».
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