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1 HOACHUTEJIbHAS 3AIIUNCKA

1.1 e ocBoOeHUs TUCUUIIUHDI:

dbopMupoBaHUe y OyAyIIMX y4UTeNel CUCTEMbl 3HAHW, YMEHUH, HABBIKOB MO (PyHIAMEHTAIBLHBIM
paszzesiaM MaTeMaTUKHU, MOCBAICHHBIM TEOPUH MPEAETIOB U HENPEPHIBHOCTHU, MU depeHIIMaTbHOMY U
WHTETPAITBHOMY UCYHCIICHUIO (DYHKITUI OJJHON U HECKOJBKHUX BEIICCTBEHHBIX NMEPEMEHHBIX.

1.2 MecTo TMCUMIJIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM NMPOrpaMMbl

[TporpaMmMa IUCHUIUTMHBI pa3paboTaHa B COOTBETCTBUU C (elepalibHBIM TOCYIapCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHJAPTOM BBICHIETO OOpa3oBaHUs IO HampaBieHHIO ToAroToBku 44.03.01
[lenarornyeckoe o0pa3oBaHUe, YTBEPKIECHHBIM Ipuka3oM Munobpuayku Poccun ot 22.02.2018 T.
Nel21, mpodeccuoHanbHBIMU CTaHIApPTaMU: MeAaror (megaroruueckas AesTeNbHOCTh B cdepe
JOIIKOIBHOTO, HAYaJbHOTO OOINEro, OCHOBHOTO OOIIero, cpemHero oomero oOpa3oBaHUs)
(BocmiuTaTelb, YYUTENb), YTBEPKACHHBIM NMPUKa30M MUHHCTEPCTBA TPYyJda U COLMAIBHOM 3alIUTHI
Poccutiickoit ®eneparmu ot 18.10.2013 r. Ne544H, negaror JONOIHUTEILHOTO 00pa30BaHUA JETEH U
B3pPOCJIbIX, YTBEPKIACHHBIM NMPUKa30M MUHHCTEpCTBAa Tpyla U COUMANbHOW 3amuThl Poccuiickoit
Oeneparin ot 05.05.2018 1. Ne298n, memaror (memaroruveckas NEATENbHOCTH B cdepe
JIOIIIKOJIBHOTO, HA4yaJbHOTO OOIIEro, OCHOBHOTO OOIIero, cpeaHero oOmiero oOpa3oBaHus)
(BocmiUTaTEINh, YUUTEIh), YTBEPKACHHBIM MPUKA30M MHHHCTEPCTBA TPyJa U COLNUATHHOU 3alUTHI
Poccuiickoit ®enepanuu ot 18.10.2013 1. Ne544H.

JluctimuinHa OTHOCUTCST K 00s3aTeNIbHOM dvacTu Osoka 1 «/luciurummHb)y y4e0HOro TuiaHa
o0pa3oBaTenbHOIl mporpamMmsl, u3ydaercs B 2, 3, 4, 5 cemectpax. TpynoeMKOCTh AUCUUIUIHHBL: 11
3E / 396 uacoB, B Tom umcie 32 yaca - KOHTakTHas pabora c mpernojaBareiem, 347 dacoB -
caMoCTosTeNIbHas padoTa (Tabnuma 2).

1.3 [Inanupyemblie pe3yJbTaThbl 00yUYeHHs MO TUCIUTINHE

JucnunnuHa HanpaBieHa Ha GOpMUPOBaHUE KOMIIETSHIIMU(-UI), IPeICTaBJICHHBIX B Ta0mnuIe 1.

Tabnuya 1
Ilnanupyemble pe3ybTaThbl 00y4eHHs M0 AUCHHUILIMHE
Koz v HanMeHoBaHNE KOMIIETEHIINH

HnaHpreMLIe PE3yIbTaThl
I/IH)II/IKaTOpI:I JOCTHXXCHUS KOMIICTCHIINHN O6y‘IeHI/I$I IO JUCHUITIIINHE

YK-1 Cnoco6eH ocyuiecTBJIATH NOUCK, KPUTHYECKHIT AaHAJIN3 M CMHTe3 HH(OpMAaLHH,
NPUMEHATh CHCTEMHBIH MOIX0/ 1JIsl pellleHUsl OCTABJEHHBIX 32124

VYK-1.1 JlemoHCTpHUpyeT 3HaHME OCOOEHHOCTEW CHCTEMHOIrO H|3HATh:
KPUTHYECKOTO MBIIUIEHUSI, apryMEHTHUPOBAaHHO (OPMHUPYET|METO/AbI KPUTUUECKOTO aHaIu3a U
COOCTBEHHOE CYXXJAEHUE M OIEHKY HH(OpMaIuy, MPUHUMAET|CUHTE3a HHPOpMalun

000CHOBAHHOE pEIICHHUE.

VYK-1.2 Ilpumensier jorudeckue (opmMbl U HPOLEAYPHI,
croco0eH K peduieKCHu MO TOBOJAY COOCTBEHHOW M Uy»KOU
MBICITUTEIBHON JIESITETHHOCTH.

VK-1.3 Ananusupyer HCTOYHMKM HH(OpPMAUU C LENbIO
BBISBIICHMS WX IPOTUBOPEUMH M  IOHMCKA JIOCTOBEPHBIX
CYKJICHHH.

YMeTh:

MPUMEHSITh CUCTEMHBIN TOJIXOT
1A peIHGHI/ISI ITIOCTABJICHHBIX
3a1a4

Bnaners:

HaBbIKaMU pedIEKCHUU TI0 TTOBOLY
cOOCTBEHHOM U 4yKOMH
MBICIUTEIILHOM IeITCIbHOCTH

ITK-1 Cnoco0eH ocBanBaTh U HCIOJIB30BATH TEOPeTHYECKHE 3HAHUS U NMPAKTHYECKHEe YMEHHUS
U HABBIKHU B NPEAMETHOM 00/1aCTH NPH pellIeHUH NPo(eCcCHOHATBbHBIX 32/1a4

ITIK-1.1 3HaeT cTpyKTypy, COCTaB M IUJAKTHYECKHUE €IMHUIIBI
peAMETHOM 001acTH (MIPENo1aBaeMoro MpeIMeTa).

[1K-1.2 YMeeT ocymiecTBasATh OTOOP y4eOHOTO COMEp KAHUS ISt
€ro pealM3allud B  pa3IUYHBIX (opmMax oOydyeHUs B
cootBeTcTBUH ¢ TpeboBanusiMu GI'OC OO.

[IK-1.3 JlemoHCTpupyeT yMeHHE pa3pabaThiBaTh pa3IUIHBIC
dbopMBbI Yy4eOHBIX 3aHATHUH, MPUMEHSATH METOJbl, TMPUEMBI U
TEXHOJIOTHH O0yUYeHHUsI, B TOM YHCJIE€ HHPOPMAIIMOHHEIE.

3HaTh:

* POJIb U MECTO MaTeMaTHKH B
o011eil KapTUHE HAyYHOTO 3HAHMS,
* CTPYKTYpY, COCTaB U
JUIAKTHYECKHUE €IMHUIIBI
COJIEpKaHUs MTKOJIBHOTO Kypca
MaTE€MAaTHKHU.

Ymers:
OCYIIECTBIISATH OTOOP yueOHOTO
COJACPIKaHUA UIs €ro pCaIn3alun




B pa3IUYHBIX (hopMax 0OydeHUs B
COOTBETCTBUU C COBPEMEHHBIMU
TpeOOBaHUSIMHU K 00Pa30BaHUIO.
Bnaners:

* JelicTBUEM IPOEKTUPOBAHUS
pa3auYHbIX (HOPM YUESOHBIX
3aHATHH,

* HaBBIKOM ITPUMCHCHHUS
Pa3IMYHBIX METOJIOB, IPHEMOB U
TEXHOJIOTHI B 00y4eHUN
MaTeMaTHKe.

IIK-3 Cnioco0eH (popMupoBaTh pa3BUBAIONIYI0 00Pa30BATEJBLHYIO Cpeay AJIsl JOCTHKEHHS
JIMYHOCTHBIX, IPeIMETHBIX H MeTANPEAMETHBIX Pe3y/1bTaTOB 00y4eHHsl CPeACTBAMHU
npenojaBaeMbIX y4eOHbIX NPeJIMeTOB

[1K-3.1 Bnageer crocobamMu MHTETpanuy y4eOHBIX MPEIMETOB
JUIS  OpraHM3allid  Pa3BHBAMOIICH y4eOHOW  JESITEIBHOCTH
(uccrenoBaTeIbCKON, MPOSKTHOM, TPYIIOBOM | 1Ip.).

[1K-3.2 Hcnonbe3zyer 00pa3oBaTeNIbHbII MIOTEHIIUAT
COLMOKYJIBTYPHOU Cpebl pernoHa B MpenojaBaHuu (IIperMeTa
1o po¢uI0) B y4eOHOH ¥ BO BHEYPOUHOM JESITETHHOCTH.

3HaTh:

* XapaKTEPHCTHKY JUYHOCTHBIX,
MPEIMETHBIX U METAIPEIMETHBIX
pE3YJIbTaTOB B KOHTEKCTE
00y4eHHUsI MaTEMaTHKE;

* 0COOEHHOCTU MHTETPALUH
y4eOHBIX IPEMETOB IS
OpraHHU3aluy Pa3HbIX CIIOCOOOB
y4eOHOU NEeATENbHOCTH.

YMers:

* OKa3bIBaTh M1€JarOTMYECKYIO
MOAJICPKKY OO yJArOIINMCS B
3aBHCHUMOCTH OT MX
00pa30BaTeNbHbIX PE3YIbTATOB;
* OpraHU30BbIBaTh Y4COHBIH
IIPOLIECC C UCITOJIB30BAHUEM
BO3MOYKHOCTEH 00pa30BaTeIbHOM
CpeJibl UIsl pa3BUTHS HHTEpEca K
IIPEIMETY B paMKax YpO4HOH U
BHEYPOUYHOU JESATEIBHOCTH.

Bnaners:

* HaBBIKAMH OpPTraHU3ALUU U
MPOBEJICHUS 3aHATHM C
HCIIOJIb30BaHUEM BO3MOKHOCTEHN
00pa3zoBaTeNbHON CPEIbl AJIS
JOCTIKEHUST 00pa30BaTeIbHBIX
pe3yIBTaTOB M OOeCTIeUeHUs
KauecTBa y4eOHO-
BOCITUTATEIHLHOTO TIpoliecca
Cpe/ICTBaMU MaTEMATUKHU




2 COAEP KAHME JUCHUIIJINHBI
Bropoii cemecTp
Tema 1. BBenenne B anaaus
Yucnossle MHOXecTBa. JlelicTBUTenbHBIE 4ucna. OrpaHUYEHHBIE YHCIOBBIE MHOXECTBA.
OKpeCTHOCTh TOYKH.
DyHKIUA. Crioco6b1 3a7aHus GYHKIIHA. OcHOBHBIE AJIEMEHTApHbIC byHKIIH.
UYucnosele nocnenoBarenbHocTH. [Ipenen mocnenoBarenbHOCTH. beckoHEUHO Malibie 1 OECKOHEUHO
Oonblne nocuenoBareabHOCTH. CBoMcTBa OECKOHEUHO MalblX. Apu(METHYECKHE ONepaluu Haj
npenenamu. I[IpenenbHblii  mepexox B HepaBeHCTBax. lIpegen  MOHOTOHHOM — YMCIOBOM
nocinenoBarenbHocT. Yucno e. IloamocnenoBarensHocTu. Teopema bonbrano—Beliepirpacca.
[lpenen ¢yHkouum B TOuke W Ha OECKOHEUHOCTH (pas3iUyYHBIE ONpPEICNCHHs, NPUMEPHI,
wutrocTpanuu). beckonedno manble W OeckoHedyHO Oombinue ¢yHKIMU. CBoWcTBa OECKOHEYHO
Mmaieix. TeopeMa o cBsi3M mpenena GyHKUUU U OECKOHEYHO Mayioi ¢pyHKuund. OCHOBHBIE TEOPEMBI O
npeaenax GyHkiuu. [lepBeiii 3amMeuarenbHbIi npeaen. Bropoi 3ameuarenbHbiil npenen. CpaBHEHHE
OECKOHEUHO MaJIbIX byHKINH. OKBHUBAJICHTHBIE 0eCKOHEYHO MaJble byHKIMN.
HenpepbiBHOCTh (pyHKIIMM B TOYke (IpuMepsl, WIocTpanuu). OJHOCTOPOHHUE Mnpenenbl. Touku
paspeiBa Gysknuu. Mx kmaccupukanus. ACUMITOTHI.
HenpepbiBHOCTD pyHKIIMM HAa MHOKecTBE. CBOMCTBA HENPEPHIBHBIX (DYHKIIHIA.
Tema 2. luddepenunanbHoe ucuucjenne PyHKUMii 0JHOM AelicTBUTEJIbLHOI epeMeHHOM|
(Yacth 1)
Omnpenenenne MPOU3BOAHON (PYHKIIUHN OJHON ACHCTBUTEIBHOMN nepeMeHHoi. uddepeHmmupyemMoctsb
¢ynkuuu. IlpaBuna nuddepenuupoBanus. Boruncienue Npou3BOIHBIX OCHOBHBIX 3J€MEHTapHBIX
¢ynkuunii.  [uddepenumpoBanre cnoxHbXx ¢GyHKuuu. IlpomsBomHas oOpaTHBIX  (YHKIHH.
Juddepennmponanue [1apaMeTPUIECKU u HESIBHO 3aJlaHHBIX (byHKUIUH.
Huddepennman u ero mnpumeHenue. [IpomsBomnbie u auddepeHnnanbl BBICHIMX IOPSIKOB.
KacarenbHast npsmas. ['eomerpudeckuil cMbici npou3BoAHON u nuddepennmana. Pusnueckuit
CMBICJI IIPOU3BOHOM.
Tpertuii cemecTp
Tema 1. luddepenunanbHoe ucuucjieHne PyHKuMii 0HOM AelicCTBUTEbHOI epeMeHHOM
(Yacrts 2)
OcHoBHbIe TeopeMbl AuddepeHnnanbHoro ucuuciaeHuss. MuorowieH u ¢popmyina Teitnopa. [Ipasuna
Jlonutansa. HWccaenoBaHne ¢QyHKIMH € TOMOIIBIO IMPOU3BOAHBIX (MOHOTOHHOCTh, HPU3HAKU
MOHOTOHHOCTH). HMccienoBanue (yHKIUH C MOMOUIbIO IMPOU3BOJHBIX (IKCTPEMYMbI (PYHKIIHH,
HE00X0/IMMOE yCIIOBHE IKCTPEMYMa U JJOCTATOYHOE YCIIOBHUE 3KcTpemyMa). ViccrnenoBanue GpyHKIui
C TOMOIIBIO MTPOU3BOJHBIX (BBINYKJIOCTh (DYHKLMHU, TOUKH neperunda). Ilnan mocrpoenus rpaguka
¢ynkuuu. Haubonblee 1 HauMeHblee 3HaueHUs PyHKIIMM Ha OTpe3Ke.

Tema 2. UnTerpanbHoe ucuucjieHne PyHKIMI 0HOM AeficTBUTEJLHOM MepeMeHHOi
[TepBooOpa3znass ¢QyHKIMS W HeompeneneHHbI uHTerpan. CBolicTBa NepBOOOpPa3HBIX U
HEOolpeAeNeHHbIX MHTerpagoB.  Tabmuua wuHTerpasoB. OCHOBHBIE METOABl WHTEIPUPOBAHUA
(HEemocpe/CTBEHHOEe, METOJl 3aMeHbl IepeMeHHOM). OCHOBHbIE METOAbl WHTETPUPOBAHUS
(MHTErpUpOBaHME IO YACTSIM).

WuTerpupoBanue MOpPOCTEHIIMX MNPaBUIBHBIX palMOHAIBHBIX  (yHKuMHA. OOmee mpaBuiIo
WHTETPUPOBAHUS PALIMOHATBHBIX (QYHKIUH.

WuTerpupoBaHne  TPUTOHOMETpUYECKMX  (YyHKUMH. VHTerpupoBaHWE  HEKOTOPHIX  BHUJIOB
VPPALMOHAIBHOCTEM.

Onpenenennblii uHTerpan (uHrerpan Pumana). Ero reomerpuyeckuii cmbicii. OCHOBHbBIE CBOWMCTBA
onpezaeneHHoro uHTerpana. Kiaccel umHTerpupyembix (yHKuui. OnpeneneHHbI UHTerpal Kak
¢yHKkuus BepxHero mpezena. Beruncnenue onpeneneHHoro uHterpaita. ®opmyna HeroroHa—
JleliOHMIIA.

HHuTerpupoBaHue MeTOJIOM IOJCTAaHOBKH, METOJOM MHTETPUPOBaHUS IO yacTsAM. VIHTerpupoBaHue
YETHBIX U HEYETHBIX GbyHKIMI B CUMMETPUYHBIX npejenax.
Heco6ctBennsie unterpans! (1 u 2 poaa).

I'eomeTpuyeckre NPUIOKEHUS ONPENEICHHOr0 HMHTerpaia. llnomaas KpUBOJIMHEWMHOW Tpameluw,
IUIOINAAb KPUBOJMHEWHOro cekTopa. JIMHa Ayru Iiockoil KpuBoW. Berumcienune odbema Ten o
U3BECTHBIM IUIOLIAASM MapajuleNbHbIX cedeHuil. O0beM U IUIOIIAAb MOBEPXHOCTH Teja BpAIIECHUS.
[TpunoxeHus onpeneNeHHOro HHTerpaia B Gu3nKe.



YeTBepThlil ceMecTp
Tema 1. OcHOBBI TeopuN 00BIKHOBEHHBIX JH(epeHIIHATbHBIX YPABHECHHU
OCHOBHBIE TIOHATHS TEOPUH OOBIKHOBEHHBIX nu(depeHImanbHbiX ypaBHeHni. Juddepennuanbabie
YpaBHEHHSI C pa3ACiAIOIIMMUCS TEpPeMEHHBIMHU. 3ajaud, NpUBOAANIME K AuddepeHnnambHbIM
YpaBHEHUSIM.
Tema 2. Teopus psagos (Yacts 1)
UYucnoBbie psapl. CBoOWCTBAa  YUCIOBBIX  psiioB.  HeoOXomuMblil  mpu3HAK — CXOJUMOCTH.
I'apmoHnyeckuii psn.
3HAKOMOCTOAHHbIE psAabl. OOmMMNA NPHU3HAK CXOJUMOCTH TOJOXKUTENbHBIX psafoB. [lpu3naku
cpaBHEHHMs. Psanpl ¢ HeoTpuuartenbHbiMM wieHamu. Ilpusnak JlanamOepa, paaukanbHBIM IpHU3HAK
Ko, naTterpanbusiil npusnak Kou.
3HaKOMepeMEeHHbIE W 3Hakouepenywoomuecs psanel. [Ipusnak JlelOHuma. OOmui JTOCTATOYHBIN
MPU3HAK CXOJMMOCTH 3HAaKOIEPEMEHHBIX DPsIOB. AOCOIIOTHO U YCJIOBHO CXOJSIIMECS YHCIOBBIE
psabl. CBoICTBa a0COIOTHO CXOASIILIUXCSI YUCIIOBBIX PSI/IOB.

IIsThIi ceMmecTp

Tema 1. Teopus psaaoB (4acThb 2)
OyHKIMOHANBHBIE TOcaenoBaTenbHOCTH W psabl. Cymma ¢yHKummoHanmeHOro psima OO6nacth
CXOJUMOCTH.
PaBHoMepHast cxoaumocTe (pyHKUMOHAIBHBIX panoB. IlpusnHak Beifepmrpacca. CaoiicTBa
PaBHOMEPHO CXOASIUXCS (YHKINOHATIBHBIX PSIJIOB.
Crenennsle psaabl. Teopema Abens. Paanyc u nHTEpBall CXOAMMOCTH CTENIEHHOTO psaja. CBoilcTBa
CTEIICHHBIX PAIOB.
®opmyna u psaa Tehmopa. Teopembl 0 cxomumoctu psga Teinopa. PaznoxeHne OCHOBHBIX
3JIeMeHTapHbIX QYHKIMHA B paa Makiopena. HekoTopsle Npuilo)keHUs! CTENEHHbIX PSJIOB.

Conep:xanue padoT 1Mo JTUCUUIIIMHE

Tabnuya 2
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Bropoii cemectp
Tema 1. Beenienue B aHanu3 2 3(2) 31 36
Tema 2. IuddepenunansHoe HCHUCTIEHUE
(GYHKIMIA OHOM eHCTBUTEIbHON
nepemenHoi (Yacts 1) 2 3 31 36
Tpetnii cemecTp
Tema 1. IupdepennmansHoe ucuncieHue
GYHKIMA OHOM eHCTBUTEILHON VK-1, IIK-
nepemenHoi (HYactp 2) 2 3 65 70 1, I1IK-3
Tewma 2. IHTErpansHoe HCUKMCIIEHUE
¢byHKUMI 0HOW AeHCTBUTEILHON
epeMEHHOM 2 3(2) 65 70
YK-1, IIK-
IToaroroBka k 3a4ety 4 4 1, [IK-3




YeT1BepThlii ceMecTp

Tema 1. OcHOBBI TeOpPHH OOBIKHOBCHHBIX YK-1, IIK-
JudepeHInATBHEIX YPaBHEHHUIHA 2 3(2) 65 70 1, TIK-3
YK-1, TIK-
Tema 2. Teopust psinoB (Yacts 1) 2 3 65 70 1, 11K-3
VYK-1, TIK-
ITonroroBka K 3avety 4 4 1, TK-3
IIsThIid cemecTp
VYK-1, IIK-
Tema 1. Teopus psaos (HacTs 2) 25 25 1, IIK-3
YK-1, TIK-
IlonroroBka K 3K3aMeHy 2 9 11 1, 11K-3

HTOro no JuCHUTUINHE 12 18(6) | 2 364 396
* B ciayuae mpoBeNeHUsS KOHTAKTHOM HWJIM CaMOCTOSTENIbHOW paboThl B (OpMe NIPAKTUUYECKON
MOJITOTOBKHU, YaChl HAa MIPAKTUYECKYIO MOJATOTOBKY YKAa3bIBAIOTCS B CKOOKAX.




3 METOANYECKHUE YKA3AHUS J1JIS1 OBYYAIOIIUXCSA ITO OCBOEHUIO
JAUCHUIIJINHBI
I[JISI YCHICUIHOTO OCBOCHUA OUCHHUIUIMHBI CJICAYCT O3HAKOMUTHCA C COACPKAaHHUECM PAa3aCiioB U TEM I10
TUCHUTUTHHE (CM. T. 2), CIeJ0BaTh TEXHOJIOTHYECKOW KapTe MPH BBIMOJHEHHH CAMOCTOSTEIHLHOU
paboTel (Tabs. 3), UCHONB30BaTh PEKOMEHJOBAaHHBIC pecypchl (M. 4) W BBINOJHATH TpPeOOBaHUs
BHYTPCHHUX CTaHJIAPTOB YHUBEPCHTETA.



4 YYEBHO-METOJNYECKOE OBECIIEYEHUME JJUCHUIIJIMHBI

4.1 OcHoBHasi yyeOHasi IUTEepaTypa
1. baepun WM. N. Maremaruka : ydeOHUK i1 By30B 10 HamparieHusM «llemarormueckoe
oOpa3zoBanue», «llcuxomoro-nenarorndeckoe oOpa3zoBaHHe» : JOMYIIEHO M-BoM 00pa3oBaHUS U
Hayku P® / U. U. baBpun. — 9-e u3n., ucnp. u gomn. (Beicmee npodeccnonanpsHoe 00pa3oBaHHE.
[Tenarornyeckoe obpazosanue) (bakanaspuar). bubmmorp. — Mocksa : Akagemus, 2011. — 624 c. —
c. 615. — ISBN 978-5-7695-7999-8.
2. BypmuctpoBa E. b. MaremaTtnueckuii ananu3 u auddepeHnuanbuble ypaBHEHHUS | YIeOHUK IS
BY30B : jomyiieHo M-BoM oOpa3zoBaHust U Hayku Poccuiickoit @enepanuu / E. b. Bypmucrpona, C.
I'. Jlo6anoB. — MockBa : Axagemusi, 2010. —368 c. — (YHuBepcureTckuii y4eOHUK. Bpicmas
MaTeMaTHKa M €€ MpUIoKeHus K dkoHoMmuke). ISBN 978-5-7695-6265-5.
3. I'ycak A. A. Maremaruyeckuii aHanu3 ¥ quddepeHnuanbHoe ypaBuenue. [Ipumepst u 3agaun
[DnekTpoHHbIH pecypc]: yueOHoe mocodue/ ['ycak A. A. — DIEKTpOH. TEKCTOBbIC JaHHbIE. — MHUHCK:
TerpaCucremc, 2011. — 415 c¢. — Pexxum nocryna: http://www.iprbookshop.ru/28122.html/ — 3bC
«IPRbooksy, mo mapotto.

4.2 JlonoiHuTeIbHAS yueOHAas JuTepaTtypa
1. Marematuyeckuii aHanu3 (yHKIMH OJHON IMEepeMEeHHOW: mpou3BoaHas : mpaktukyMm / [C. B.
[eiibyka, H. W. [lomosa, 1. A. Tpedunosa u np.] ; HoBocub. roc. mex. yu-T. - HoBocubupcek :
HI'TTY,  2018. - 128 ¢ : Tabm. - bubnuorp.: C. 127. - URL:
https://lib.nspu.ru/views/library/76678/read.php/ - Joctymua s:1. Bepcus B 95C HI'TIY, no naposio. -
ISBN 978-5-00104-295-2
2. bepman I'. H. COopHuk 3a1a4 mo Kypcy MaTeMaTH4ecKoro aHaimsa : yueOHoe mocobue / I'. H.
bepman. - 22-e uzn., nepepad. — Cankr-IlerepOypr : Ilpodeccus, 2003. — 432 c. — ISBN 5-93913-
009-7.
3. T'eBopksan D. A. Maremaruka. MaTtematuueckuid aHanu3 [DJIEKTpOHHBIN pecypc]: yuebHOe
nocobue/ I'eBopksiH D.A., ManaxoB A.H. — DnexTpoH. TekcToBble naHHbIe. — M.: EBpasmiickuii
OTKpbITBIA MHCTUTYT, 2010. — 344 c. — Pexxum nmoctyna: http://www.iprbookshop.ru/10715.html/ —
OBC «IPRbooks.
4. XomomoB lO. B. VYuyeOHo-mMeToamueckoe mnocobue mno «MaTeMaTH4ecKoMy aHaJIu3y»
[DnexTponHbIit pecypc|: mis OakanaBpoB./, XonomoB HO.B. — DnekTpoH. TEKCTOBBIE TaHHBIE. —
AcTpaxaHb: AcTpaxaHCKHIM WH)XeHepHO-cTpouTenbHbI mHCTUTYT, DBC ACB, 2012. — 149 c. —
Pexxum noctyna: http:// www.iprbookshop.ru/17072.html/ — 35C «IPRbooks».

4.3 Pecypchbl OTKPBITOIO 10CTyIIA
1. EnuHoe okHO JocTyma K obpa3oBatenbHbIM pecypcam. URL: hitp://window.edu.ru/



http://window.edu.ru/

4.4 TexHos0orH4YecKasi KAPTa CAMOCTOSATE/ILHOM PadoOThI CTYJAEHTA
Tabauya 3

Tembl TUCHIUTUTUHBL [lepeuenn yueOHO-METOIUUECKOTO OOeceueHusl (HoMep
WCTOYHHUKA W3 IL.11. 4.1-4.3)
3amanusi Aj1s CAaMOCTOSITEIbHO PadoThI

Bropoii cemecTp
OcHoBHas yuebHas nureparypa: 1, 2,3
Tema 1. BBenenue B aHAIU3 JononanTtensHas yuebHas iureparypa: 1, 2, 3.4
[IpopaboTka ITEKIINOHHOTO MaTepHaia 1o KOHCIIEKTY 1 yueOHOH nuTepaType. Beimonaenrne fomamrHero
3aJaHHS.
Tema 2. IuddepennnanbHoe ucunciaenue pynkuuit  |OcHoBHas yueOHas nureparypa: 1, 2,3
0/IHOI1 1eiicTBUTeNbHOM nepemenHoi (Yacts 1) JlononHuTeNnbHAs yueOHas iureparypa: 1, 2, 3,4
[IpopaboTka NTEKIIMOHHOTO MaTepHaia 110 KOHCIIEKTY U ydeOHOH nuTepaType. Beimonnenre fomamrtnero
3aJaHHS.

Tperuii cemecTp

Tema 1. IuddepenunanbHoe ucunciaenue pynkuuit  |OcHOBHas yueOHas nureparypa: 1, 2,3

0/IHOI1 eiicTBUTENbHOM nepemenHoii (YacThb 2) JlononHuTeNnbHAs yueOHas ureparypa: 1, 2, 3,4
[IpopaboTka NEKIIMOHHOTO MaTepHaa 1o KOHCIIEKTY U ydeOHOU nuTepaType. BeinonHeHrne fomamrHero
3a/1aHUs.
Tema 2. UHTerpajbHoe ucuucieHue pynkumii oqnoii |OcHoBHas yueOHas nurepatypa: 1, 2,3
JefiCTBUTEJIbHOU NepeMeHHoi JlononHuTenbHas yueOHas qureparypa: 1, 2, 3,4
[IpopaboTka JIEKIIMOHHOTO MaTepHaa 110 KOHCIIEKTY U Y4eOHO uTepaType. BhINonHeH e JoMalHero
3a/1aHUs.

OcnoBHast yueOHas nureparypa: 1, 2,3

IToaroroBKa K 3a4ery JlononHuTenbHas yueOHas qureparypa: 1, 2, 3,4
YerBepThlii cemecTp

Tema 1. OcHOBBI TeopnHu 00BIKHOBEHHBIX OcnoBHast yueOHas nureparypa: 1, 2,3

aupdepeHHAIbHbIX YPABHCHUH JononnurensHas yaebHas nureparypa: 1, 2, 3.4

[IpopaboTka NEKIIMOHHOTO MaTepHaia o KOHCIEKTY B y4eOHOU uTeparype. BrlmonHenne jomManisero
3aJaHHUs.

Tema 2. Teopust psinos (Yacts 1) OcHoBHast yueOHas aureparypa: 1, 2,3
JononanTenpHas yuebHas nureparypa: 1, 2, 3.4

ITpopaboTka JIEKIIMOHHOTO0 MaTepHualla o KOHCIEKTY U yueOHOU nuTepatype. Brinonnenue
JOMAILIHET0 3a/1aHusl.

IMoaroroBka k 3a4ety OcnoBHas yueOHas nureparypa: 1, 2,3
JlononHuTenpHas yueOHas iureparypa: 1, 2, 3,4

IIsiThIi ceMecTp

OcnoBHast yueOHas nureparypa: 1, 2,3
Tema 1. Teopusi psinoB (Yacts 2) JlomosauTenpHas yuebHas mureparypa: 1, 2, 3.4

[TpopaboTka JIEeKIIMOHHOTO MaTepHala Mo KOHCIEKTY U yueOHoU autepaType. Boimonnenue
JIOMAITHET0 3aJaHHUsL.
[ToaroroBka Kk sK3aMeHy OcHoBHas yueOHas nuteparypa: 1, 2,3
JomnonaurenpHas ydeOHas nureparypa: 1,
2,34




5 PECYPCBI, HEOBXOJUMBIE JIUIs1 OCYIHECTBJIEHUA OBPA3OBATEJIBHOI'O
IMPOLECCA 1ITIO JUCIUITJIMHE

5.1 UudopmanmoHHbIe TEXHOJIOTHH
OO0pa3oBarenbHBI MPOIECC OCYIIESCTBISICTCS C MPUMEHEHHEM JIOKABHBIX M PACIPEICICHHBIX
WH()OPMAITMOHHBIX TEXHOJOTHUM (Ta0HIb 4, 5).

JlokajibHbIe HHPOPMAIIMOHHbIE TEXHOJIOTHH

Tabauya 4
Ilepeuens
JUIICH3HOHHOTO U
CBOOO/IHO
I'pynna nporpaMMHBIX | pacpOCTPaHIEMOTO PeKBH3HTLL
Aynuropus TIOITBEPIKIAIOIIETO
CpencTB POrPaMMHOTO
JOKyMEHTa
o0ecrieueHus, B TOM
YHCJIC OTEYECTBEHHOTO
MPOU3BOJICTBA
Ayn. Ne207
ObHCHBIE TPOrpaMMEL LibreOffice «[Tomernenne A https://ru.Iibre(_)ffice.org/abou
CaMOCTOSITEIILHOM t-us/license
paboThD»
Ayn. Ne207
OrnepaloHHbIe Manjaro Linux XFCE & | «llomemenue ans  |http://gostrf.com/normadata/l
CHCTEMBI KDE camocrosTenbHon | /4293798/ 4293798256.htm
paboThI»
e SageMath
[ ]
: Sl\j';iti’ma Ay Ne207
Hayunsie pacuetsi |o  PSPP «[Tomemenne ast - |http://gostrf.com/normadata/l
camocTosiTenbHOi | /4293798/ 4293798256.htm
* Cpena paboTh»
CTaTUCTUYECKUX
BbIUKCICHHUH R
Ayn. Ne207
I'paduyeckue GIMP «[Tomemenune as | https://www.gimp.org/about/
pPEeNaKTOpPhI CaMOCTOSITENIbHON COPYING
paboThD
Bpayzepsl Ayn. Ne207
(BeboOO3peBaTenn) Firefox «[Tomemenne A https://rusgpl.ru/
CaMOCTOSITEIILHOM
paboThI»
Pacnpenesiennbie HHPpOPMALMOHHBIE TEXHOJIOTHH
Tabnuya 5
['pynna HanmveHnoBanue

bubnuorexu u o6pa3oBareiabHbIE
pecypchl (B TOM YHCIIe IEPCOHATbHbIE
caiftel npenoaasareneit HI'TIY)

Onekrponnas 6ubnmorexa HITTY http://lib.nspu.ru

OnexrponHas 6ubnuoreka KO ®I'bOY BO «HITIV»
http://lib.kbnspu.ru/

Ilepconanbusle caiiTel npenogasateneil KO GI'6OY BO
«HI'TTY » http://prepod.nspu.ru

Cucrema 371ekTpoHHBIX opTdonuo crynentos HI'TIY
https://www.nspu.ru/portfolio/



http://gostrf.com/normadata/1
http://gostrf.com/normadata/1
http://www.gimp.org/about/
http://lib.nspu.ru/
http://lib.kbnspu.ru/
http://prepod.nspu.ru/
http://www.nspu.ru/portfolio/

5.2 MaTtepuajIbHO-TeXHHYECKOe o0ecnevyeHue TUCHUILINHBI

Tabauya 6

Howmep n HauMeHOBaHuE
(Ipu HATMYUK ) TOMEIICHUS
U1l OCYILLIECTBIICHUS
o0Opa3oBaTeIbHOM
JEATeIbHOCTU

[Iepeuenb OCHOBHOTO
000pynoBaHUs

AJipec MecTa OCyIIECTBICHUS
00pa3oBaTeNbHON IEATEITLHOCTH
(MecTOmoNI0KEHUE COTJIACHO
JIUIICH3UN )

Y4eOHast ayTuTOpUst 7Sl MPOBEACHUS YICOHBIX 3aHSATHH JIEKIIMOHHOTO THIIA

Jleknmonusiii 3a1 Ne 1

Komrmiekt yueOHo# Mebenun

632387, HoBocubupckas o011 T.
KyiiObiies, yn. MonoaexHas, 1omM 7

JlekunoHubIii 3ai1 Ne 2

KommekT yaebHoi Mebenu

632387, HoBocubupckas o01. .
Kyti6pimes, yin. MonoaexHas, 1oM 7

Boub110ii TIEKIIMOHHBINI 34

KommuiekT yueOHOI Mebemnu

632387, HoBocubupckas o011 T.
Kyii6pimes, yn. MonoaexHas, oM 7

Ayn. Ne209 «YuebHast
ayIUTOPHS JIEKIIMOHHOTO
THIIA 3aHITUN»

KomruiekT yueOHo# mebenu,
KommbrorepHoe o0opyaoBaHue:
KoMmmbiorep B KOMIUIEKTE (C
BBIX0JI0M B ceTh "nuTepHeT" n
OCTYIIOM K DJIEKTPOHHOMN
MH(POPMAIIIOHHO-
o0Opa3oBaTeIbLHOM
YHUBEpCUTETa) — § ILIT.
MHTEepakTHBHOE

00opyoBaHue:
SMART gocku — 1T,

cpene

632387, HoBocubOupckass  001.
Kyiiob1mies, yin. MononexHas, 1om 7

T.

VYuebHas ayIuTOpHsl JUIs MPOBEACHUS YYEOHBIX 3aHATHI CEMHUHApPCKOTo TUMNa (IIPaKTUYEeCKHe
3aHATHS, JlabopaTopHble 3aHATHSA) YdeOHas ayAuToOpusi A TMPOBEACHUSI TPYIIOBBIX H
WH/IMBUYaJIbHBIX KOHCYIbTAaLUM/ YdueOHas ayTMTOpUs IS TPOBEACHUS TEKYILEro KOHTPOJIS U
ITPOMEXKYTOUHOM aTTecTaluu

Ayna. Nel102 «Yuebnas
ayJAUTOPHS CEMUHAPCKOTO
THUIIA 3aHATUN

KommuiexT yuebHoit mebenu,
Jlocka ayauropHasi — 1mir.

632387, HoBocubupckas o01. T.
Ky#i6bimies, yin. MonoaexHasi, 1oM 7

Ayn. Nel06 «Yuebnas
ayAUTOPHS CEMUHAPCKOTO
THIIA 3aHATHIT

KommuiexkT yuebHoit mebenu,
Jlocka ayauropHasi — 1mir.

632387, HoBocubupckas 001. T.
Kyii6sies, yn. MonoaexHas, oM 7

Ayn. Nel07 «Yuebnas
ayJIUTOPHUS CEMUHAPCKOTO
THUIA 3aHATHI»

KommekT yueOHoi Mmebenu,
Jlocka aynuropHas — 1mr.

632387, HoBocubupckas o61. r.
Kyiiopies, yin. MonoaexHasi, oM 7

Ayn. Ne212
«KomnproTepHBIH K1ace»

Kommiext yueGHOI Mebenn,
KommbrorepHoe o0opyaoBaHue:
KomnbioTep B KOMIUIEKTE (C
BBIX0JIOM B ceTh "HTepHeT" n
JIOCTYIIOM K  DJIEKTPOHHOMU
1H(bOpMaIMOHHO-
o0Opa3zoBaTenpHON
YHHUBEpCUTETA) — 8 MIT.
VM HTEpaKTUBHOE

o0opyoBaHue:
SMART gocku — 1T,

cpene

632387, HoBocubupckas 001. T.

Kyii6pimieB, yin. MomnoaexHnas, 1om 7

Ayn. Ne210
«KoMmnbroTepHbIil Kj1ace»

Kommiext yueOHOI MebenH,

632387, HoBocubupckas 001 T.

KomMrbroTepHOe 000pyA0BaHUE:

Kyiiopimies, yin. MomnoaexHast, oM 7




Kommbiorep B KOMIUIEKTE (C
BBIXOZIOM B ceTh "MHTEpHET" N
IIOCTYIIOM K DJIEKTPOHHOM
MH(OpMaITOHHO-
oOpa3oBaTeIbHOM cpene
yHMBepcuTeTa) — 15 mit.

Ayna. Ne211
«KoMIbIoTepHBI Ki1acc»

Kommiext yueGHOI Mebenn,
KoMmrbroTepHOe 000pyI0BaHHE:
KoMmmpiorep B KOMIUIEKTE (C
BBIX0J10M B ceTh "MuTepHet" n
TOCTYIIOM K DJIEKTPOHHOM
MH(POPMAIIIOHHO-
00pa3oBaTeNbHON cpene
YHUBEpCUTETA) — 7 ILT.

632387, HoBocubupckas 001. T.
Kyii6pimies, yin. MosoaexHas, 1om 7

[TomemeHue s CAaMOCTOSTETLHOM PabOThI 00yUJAFOIIINXCS

Aya. Ne207 «Ilomemenue
JUISL CAMOCTOSITEILHOM
paboThD)

KomriekT yueOHoit mebenu.
KommnbrorepHoe o0opyaoBaHue:
KomnbroTeps! B KOMILIEKTE (C
BBIX0JIOM B ceTh "UnTepHeT" n
JOCTYIIOM K 3JIEKTPOHHOU
MH(pOpPMaIMOHHO-
00pa3oBaTeNIbHOM cpefe
YHHMBEpCUTETA) — & 1IT.,
[TeuaTHOE M CKaHUpYIOIIEE
o0opyi0oBaHuE: IPUHTEPHI —

632387, HoBocubupckas 0011. .
Kyii6pimies, yin. MonoaexHas, 1om 7

ITomemenue nns XpaHCHUA U HpO(bI/IJ'IaKTI/IquKOFO O6CJ'Iy>KI/IBaHI/I$I y‘IC6HOl"0 060py,Z[OBaHI/IH

Aya. Ne217A «Ilomemienue
JUTSL XpaHCHUS U
MPO(UITAKTUYECKOTO
00CITy’)KUBaHUS
000pyIOBaHUS
NuBeHTapb

L.
WNuBeHTaph:
Tectep KOMIbIOTEpHBIN — 1 1IT.
Crienmanu3upoBaHHbIN
uHBeHTapp — lmT. HabGop
WHCTPYMEHTOB Iv|
oprrexaukn  — 1 mr (28

npeameroB).  M3meputenbHoe
o0opynoBanue: BonpTmeTpsl —
lmr., Mynsrumerp — lmr.,
KommberotepHoe
obopynoBanue: Kommbiorep B
komruiekte — lmr. [lewatHoe

obopynoBanue: — lmiT.

632387, HoBocubupckas 001. T.
Kyii6pimies, yin. MonoaexHas, 1om 7




6 OLHEHOYHBbIE MATEPUAJIbI

6.1 OneHoYHbIE MaTepHAJIbI 1JIS IPOBEAEeHNs] TEKYIIEero KOHTPOJIA yCIeBaeMOCTH

Tabauya 7

Ne i/t | HaumeHnoBaHue TeMEBI ‘ Kox kommerenmu |

@DOpMBI IPOBEPKH

Bropoii cemectp

Tema 1. Benenue B anaaus

VK-1, IIK-1, I1K-3

1. Ycrhbiii onipoc
2. 3aga”us Ui
KOHTPOJIbHON pabOThI

JICHCTBUTEIILHON IEPEMEHHOU

Tema 2. ndbepeHIIIaIbHOE .
HCYHCIICHHE Hq)(b(l; pﬂﬁu OJTHOM L. Verueiid onpoc
o o YHKIL A .| VK-1,IIK-1, IIK-3 |2. 3aganus mis
IENCTBUTEILHOMI MePEeMEHHOM N
KOHTPOJILHON pabOThI
(Yacts 1)
Tpetuii cemecTp
Tema 1. npdepeHIaIbLHOE N
UCUHCIICHUE H(b(bq;c pl/lﬁu OJTHOM L. Yermiit onpoc
. o YHKI A .| VK-1, IIK-1, IIK-3 |2. 3aganus mis
JIeMCTBUTEIHHOM NepeMEHHOM N
KOHTPOJILHOHN pabOThI
(Hacts 2)
Tema 2. HuterpansHOE YcTHBII onpoc
ucuncnenne  ¢yukuuit  oanou| YK-1,IIK-1,TIK-3 |2. 3apanus ans

KOHTPOJIbHOH paboThI

YeTBepTslil ceMecTp

Tema 1.  OcHoOBBEI
OOBIKHOBEHHBIX
QG depeHIraIbHbIX ypaBHEHUH

TEeopuu

VK-1, IIK-1, I1K-3

1. YcrHbIii onpoc
2. 3aga”us Ui
KOHTPOJIbHOH paboThI

Tewma 2. Teopus psioB (dactsb 1)

VK-1, IIK-1, I1K-3

1. YcrHbIii onpoc
2. 3aga”us Ui
KOHTPOJIbHOH paboTHI

ITaTeiil cemecTp

[Tema 1. Teopus psjos (dacTh 2)

| VK-1, TIK-1, TIK-3

|1. Dx3amen

6.2 OneHo4yHbIe MATEPHAJIBI VI IPOBEICHUS MPOMEKYTOYHOM ATTECTANMH 00y4ar0 X CS

Tabnuya 8

OI_ICHOLIHBIG MaTCpHraJIbl JJI1 HpOMe)KYTO‘{HOﬁ aTTeCTallnuu

Bropoii cemecTp

Kox xomnerenunu: YK-1

1. Bonpocwt no meme ""Beeoenue 6 ananuz "

1) [MonsiTre mocnenoBaTeIbHOCTH.

2) Bujpl YMCIOBBIX TTOCIEOBATEIHHOCTEMH.

3) OrpaHuveHHbIE YUCIOBBIE MMOCIEI0BATENEHOCTH

4) MOHOTOHHBIE TTOCIIEIOBATEIHLHOCTH.

5) IIpenen mocieq0BaTeNbHOCTH.

6) [lonsTre GECKOHEYHO MAJIBIX U OECKOHEUHO OONBIIHNX MOCIIEI0BATEILHOCTEH
7) HeonpeneneHHOCTH.

8) CBoiicTBa OECKOHEYHO MaJIBIX.

9) MakcumanbHbIN (MUHUMAIBHBIN) 2JIEMEHT MOCIIEI0BATEILHOCTH

10) Tounas BepxHsisi (TOUHasi HUKHSIS) TPaHb YUCIOBOW MOCIEA0BATEIHLHOCTH
11) Apudmernueckas mporpeccusi U ee CBOMCTBA.

12) 'eomeTpuueckast mporpeccus U ee CBOCTBa

13) [onsarue ¢pynkuuu. CriocoOs! 3a1anus. yHKINH, 3a1laHHbIE TAPAMETPUUYECKH.
14) OOume cBoiicTBa GyHKIUI: 001aCTh ONpeAeNieHUs], MHOKECTBO 3HaYEHHH, YETHOCTD,
NEPUOIMYHOCTb, HYNIH (YHKIIUH, OTPAaHUUYEHHOCTh, MOHOTOHHOCTH, HAaHOOJIbIIIee M HAUMEHbIIIee

3HaYeHUs QYHKIIMH Ha MHOKECTBE.

15) TousTue okpectHoCcTH ToukH. Onpeerenne npeaena GyHKIU B TepPMUHAX € — 6.

16) OnHOCTOPOHHME TIPEIEIBI.
17) llpenen ¢pynkuuit Ha 6eckoHeyHocTH. [Ipenen nocnenoBaTeIbHOCTH.




18) IonsATHEe GECKOHEYHO MaJIbIX U OECKOHEYHO OONBIINX (YHKIUH.

19) CpolicTBa 0eCKOHEUYHO MaybIXx. TeopemMa O B3aMMOCBSI3U OECKOHEYHO MaJlol M OECKOHEYHO
OobIION

byHKIHH.

20) Apudmernueckue cBoiicTBa mpenenoB. llepexox K mpeneny B HEpaBEHCTBE U JIBOMHOM
HEpaBEHCTBE.

21) Ipenen cnoxHOM (HYHKIIHH.

22) IlepBoIii 3aMevaTeIIbHBINA MPEJEI, €ro CIACACTBUS.

23) Bropoii 3aMeuaTenbHbIH Mpe/elt.

24) CpaBHeHne OECKOHEYHO MaJIbIX B OKPECTHOCTH 3aJJaHHOM TOYKH.

Koa xomnerennuu: IK-1

Bompocer mo Tteme "JluddepenumanbHoe wucumcneHue QGYHKIUH OTHOW  JICHCTBUTENHHOM
nepemennoi (Yacte 1)"

1) IlpousBoaHast PyHKIUH.

2) IIpaButa BEIYUCIICHUS IPOU3BOIHBIX.

3) IIpou3BogHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHIA.

4) [IpowusBoaHas CIOXKHON (QYHKIUH.

5) Auddepenunan pyakuuu. Tabmumna nuddepeHranos.

6) Jlorapupmuueckoe qudpepeHnnpoBaHue.

7) IIponsBoHas HESIBHOW (DYHKIMU.

8) IIponsBoHas mapaMeTPUIECKU 3aaHHOM (DYHKIIHH.

Koa xommerenuun: IIK-3

1. 3agaun mo Tteme "uddepeHnumansHoe wucyucieHue QYHKIUA OAHON IEHCTBUTENBHON
nepemennoi (Yacte 1) "
Haiitu npon3BoaHbIe QyHKITHH:

1. y=(x+1)>-2x°

2. y=log,(2x +3)—4%*
3. Y =sin 4X+ cos5x
4. y=3tg(7x-2)

5. y=(x—=4)*-(x+2)
7. Yy =sin(4x+cos5x)

Tpernii cemectp (3auer)

Koa komnerennuu: YK-1

1. 3agaum no teme " MHTErpansHoe ncuncienne GyHKIU oaHOM 1eficTBUTENBbHOM epeMeHHO"
Ilpumep 1. MeTomoM HEMOCPEACTBEHHOTO MHTETPUPOBAHUS Haii-
JAUTEC CICAYIOIINE MHTEIPAJIbL.

) I[6x3+jis—%)dx; ) [(1+ 445 ax:
X

g 2, 4
j-3 Sx” +x e

. dx .
VI s




Ilpumep 2. Haiigute crenyroommue MHTETPAIbl, UCMOJIB3YS OTEpa-
LU0 «IOABEACHHE N0 3HAK audpepeHunanar:

a) [cos(9x+1)dx; 6) [(x+8) d;
_‘.% r) jx 5+x%dx;
-“LOSxdx . I[l—3arctg,x) dr.

1+ x°

\iSlI’l X

IIpumep 3. Haiigute uHTErpasbsl METOAOM MHTETPUPOBAHHS IO
YACTSAM:

a) [(2x—3)cos3xdx ; 6) [x In4xdx .

Koa xomnerennuu: IK-1

1. Bompocer mo teme "[ludbdepeHnumanbHoe wucuyucieHne QYHKIUMA OXHOH JICHCTBUTEIBHON
nepemenHoi (Yactp 2)"
KacarenpHast npsimasi. 'eoMeTpudecKuii CMBICI TPOU3BOIHON U ArddepeHInaa.
DU3NYECKUI CMBICI TPOU3BOIHOM.
OcHoBHbIe TeOpeMbl U PepeHIINATHHOTO UCYUCTICHUS.
Mpuorounen u popmyna Teitnopa.
IIpaBuna Jlonurans.
HccnenoBanue GyHKIMIA € TOMOLIbIO TPOU3BOAHBIX (MOHOTOHHOCTD, IPU3HAKU
MOHOTOHHOCTH).
7. HccnenoBanue QyHKIMI ¢ TOMOLIBIO MPOU3BOJHBIX (3KCTPEMyYMbI (PYHKLIMH, HEOOXOAUMOE
YCIJIOBUE IKCTPEMYMA U JOCTATOUHOE YCIIOBUE IKCTPEMYMA).
8. MHccrnenoBanue GpyHKIMI ¢ TOMOIIBIO TPOU3BOIHBIX (BBITYKJIOCTh (DYHKIIMU, TOUKH
neperuoa).
9. IInan nocrpoenus rpaduka GyHKIUU. ACUMITOTHI.
10. HauGompIiee 1 HauMEHbIIIee 3HAYCHUS (PYHKIIMHA HA OTPE3KE.
2. Bonpocsl o Teme " MHTerpanbHoe ucuucienue QyHKIui o1HOM AefcTBUTENbHON TepeMeHHON"
1. IlepBooOpa3Hass ¢GyHKIMS U HeompeneieHHb uHTerpaid. CBoilcTBa MepBOOOpPa3HBIX U
HEOIPEEIIEHHBIX HHTETPAJIOB.
2. Tabmuiia MHTETPAJIOB.
3. OCHOBHBIE METO/Ib UHTETPUPOBAHHUS (HEITOCPEICTBEHHOE, METO/I 3aMEHbI IEPEMEHHON ).
4. OCHOBHBIE METO/Ibl UHTEIPUPOBAHUS (MHTETPUPOBAHUE 10 YACTAM).
5. MHTerpupoBanue NpoCTEHIINX NPAaBUIIbHBIX PALIMOHAIBHBIX (YHKIUI.
10. Kuaccel nHTErpupyeMbIX GyHKINH.

ocoarwnhE

3. Bamaun mo Teme "JluddepeHnumanbHoe wucUHMCICHUE QYHKIUNA OIHOM JIEHUCTBUTEIHHOU
nepemenHo# (Yacts 2)"
WccnenoBath GyHKIMH U TOCTPOUTH T'padUKH.

x> +4
1 3 -
1.y:—x3——x2—9x+5. 2.V 2
2" 4 by
4. 3anaun no Teme " IHTEerpansHoe ncuncienne GyHKIUN OqHON AeCTBUTEIHLHON EpeMEHHO"

IIpumep 4. Haiinute uHTerpasl, BoIJICIUB MOJTHBINH KBaApaT:

N S
Vo vax+3 °) J1+2x -3




[Ipumep 5. Haiinure unterpaasl OT paliMoHaJIbHbBIX JIPOOEA:

4x° +1 6x—12
a) |———dx; 6 dx .
2 J-x2+l ' ))Ix3—x2—4x+4

Koa xommerenmuu: IK-3

1. Bompocet mo Teme "JluddepeHnuanbHoe wucuucieHne (QYHKIMH OIHON ACHCTBUTEIHHOM
nepemennoi (Yactp 2)"

1. O6miee npaBUIIO HHTETPUPOBAHUS PAITMOHAIBHBIX (DYHKITHH.

2. VlHTerpupoBaHue TPUTOHOMETPUUECKUX (PYHKIUH.

3. UnTerpupoBanre HEKOTOPHIX BUI0B UPPAILIIOHATIBLHOCTEH

4. OnpeneneHHbli uHTErpan (uHrterpan Pumana). Ero reomerpuueckuil cmbici. OCHOBHbIE
CBOMCTBA ONPEEICHHOTO HHTErpaa.

2. Bonpocsl o teme " MHTETpanbHoe ucunciaeHue GyHKIMK OJHOM IeHCTBUTEIBHON TepeMEHHOM"

1. OnpenenenHplii uHTErpan Kak (yHKIUS BEpXHEro Ipejena. BrluucieHue ornpeneaeHHOro
unterpana. @opmyna Hetotona—JleiiOnuna.

2. aTerpupoBaHue METOJOM IOACTAHOBKH, METOAOM HMHTECTPHPOBAHHS 110  YaCTSM.
WuTerpupoBaHre 4YeTHBIX U HEUETHBIX (YHKIIMI B CHMMETPHUUYHBIX MIpe/ienax.

3. HecobcrBennnie uaterpaisl (1 u 2 pona).

4. T'eoMeTpuueckue TMPUIOKEHUS OMPECICHHOr0 uHTerpana. llmomanas KpUBOIMHEWHOM
TpaneuuH, Iiomna b KpUBOJIMHEHHOT0 CEKTOPA.

5. JInuHa ayru miockoi KpUBOH.

6. Beruncnenne obobemMa TENn IO M3BECTHBIM IUIOMIAISAM TapajuleTbHBIX cedeHuid. O0beM u
IJI0ILAIb TOBEPXHOCTH TEJA BPALLECHHUS.

7. TlpunoeHus orpeeIeHHOT0 HHTerpaia B (pU3uKe.

3. 3amaun mo Tteme "[luddepeHnmanbHoe wucUYUCIeHWE (YHKIUN OIHOW JIEHCTBUTEIBHOMN
nepemenHoit (Yacts 2) "

Hamucate  ypaBHEHHME  KacaTelbHON U
ypaBHeHHE HOpMaiu K  rpaduxam  QyHKIMiA

1) y = —-3x+2 B Touke ¢ abcumccoit xp = 0;
2Q)y= e™ B Touke ¢ abcuuccoit xo=-1.

Berancnuts Mpeacikel, UCIIOIB3YA IMPABHIO

JlommuTans:
2log.(2x—1 =
1) lim 208s(2¥=D. 2) lim ——°— :
K=o 3\/; =+ 2yt 4 3x” —x" +8x—1
In? sin® x
3) lim X . 4) lim ———;
x40 2x 43 x50 x* +3x

4. 3anaun no Teme " HTerpansHoe ucuucienne GyHKIUI OJHON AeMCTBUTEIbLHON epeMEeHHOI"

[Ipumep 6. Haiinute mHTErpansl METOIOM 3aMEHbI MEPEMEHHOM
(npoOHO-NuHEHHAs TTO/ICTAHORKA):

J- xdx _ . J- Q/; I
RN e TR
IIpumep 8. Halinute unTerpasibl OT TPUTOHOMETPHHECKUX (DYHKIIMIA:

dx
nx+cosx

: sin’ x cos® xdx - 0
) ] : ’}I3+2m

YeTBepThlii cemecTp (3a4er)

Koa xomnerenuuu: YK-1




1. Boripocs 1o Teme "OCHOBBI TeOpHH OOBIKHOBEHHBIX MU PepeHIINAIBHBIX YpaBHCHUH "
1. OcHOBHBIE MOHSATHUS TEOPUH OOBIKHOBEHHBIX JU(PepeHIInaNTbHBIX YPAaBHCHUN.
2. TuddepeHnuranbable ypaBHEHUS C Pa3ACIISIONTUMUCS TEPEMEHHBIMHU
3. 3amauwm, npuBo e K AU PepeHInaTbHBIM YPaBHEHUSIM.
1. Bomnpocsl o Teme "Teopus psaoB "

1. OcCHOBHBIE TIOHATHS TEOPUU OOBIKHOBEHHBIX IU(PHEPEeHIINATHHBIX YPABHCHHIA.
2. JuddepeHnnanbHbie ypaBHEHUS C pa3IeISIFOIIMMHUCS TEPEMEHHBIMHU
3. 3anaun, npuBoasAne K AU PepeHIuaTbHBIM YPAaBHEHHUSIM.

3. 3agauu 1o Teme "OCHOBBI TEOPUH OOBIKHOBEHHBIX TU(DPEpeHIIMATBHBIX YpaBHCHUH "
Pemnre ypaBHeHus:

1.y =x +sinx;

2. y=eV-1;
L _y+l;
3. ==
4. y'=exty;
5. (1+y))dy —xdy =0
6. ysinx + y' cos x=0.

4. 3amauu no reme "Teopus psanos "

1. Pewnts 3a0aun.
1. Hanucars oOmuii unen pasa:

2 2 2 2
) S —m b= ;

5 25 125 625
1 1 1 1

% 7B W w5

2. Nan obwwit 4nex pana. Hanucats TpH NepBRIX 4i€HA M d,,, ) :

o n
a) a, =(-1) -3—"-; 6) an=n2+4.

3. Uccnenosars CXOAMMOCT: paaa no onpeaenenwio. TaM, rae 310 Bo3-
MOXHO, HailTH cymu}r pana:

o gin?
sin n

——— 6
Z(2n-l )2n+1)’ ]E 2"

Koa komnerennuu: IK-1

2. Bonipocsl o Teme "Teopust psaos "

4. Psanel ¢ HeoTpuuarenbHbIMU wieHamu. [lpusnak Jlanambepa, pagukanbHblil mpusHak Komm,
MHTErpanbHbli npu3Hak Komm.

5. 3HakornepeMeHHbIe U 3Hakouepeayromuecs psabl. [Ipusznak Jleitonuia. OOt 1o0CTaTOYHBIHN
MIPU3HAK CXOJUMOCTHU 3HAKOIIEPEMEHHBIX PSI/IOB.

6. AOCOJIOTHO M YCIIOBHO CXOJSIIUECS YHCIOBBIC psiapl. CBOWCTBAa aOCOIOTHO CXOJSIIUXCS
YHCIIOBBIX PSJIOB.

Koa xommerenuuu: ITK-3

1. 3agaun o TeMe "OCHOBBI TeOpUU OOBIKHOBEHHBIX U PepeHIaTbHbIX ypaBHEHUH "
Pemmre ypaBHeHus:

7. Zdy 1+x%, ecin npu x=0, y= 0.

8. & _dx =0, ecnu pux =0, y = 0.

9. (1+y)dX (1-x)dy=0, ectumipur x =0, y = 1.
10.%: Z—z, ecmnpu x =5, y=0.

11. y'=2/x

12. y==7F

4. 3apaun no teme "Teopus psaos "




III. HcenenoBaTe CXOOHMOCTE PAOA, HCTIONB3YA NpH3HakH Komwu wan [a-

nambepa.:
2
o (n?es5Y  n & (n!)z
1. : 2. —_— 3. —t
f7e) e 5P
an a0 n o
4.>a"" a>0,b>0; 5. Z(E) .6 Zsin%;
=l n=l \ 1 = 3
2, 2" = [ 1 ) 2 (n+2)!
7y — 8. 3+— | ; 9. Yy —,
,,Z=|3”+n2 g n* E n"

IsaThlii ceMecTp (3K3aMeH)

Koa xomnerenunu: YK-1

1. 3apauu o reme "Teopus psaoB "

Haiitu obnacte CHOOHMOCTH lp‘\-'HKLII-IUHH.'II:»HUI’() paoa:

= (1)

o' 1+ H.En )

o0 n 14 22\"
Z 2 . :
amanf4+ 1\ 14 3a

i 1 [14+2z\"
mindn \ 44 )
O

. n—1 T "
HZ_;-:(_” vn(n+1) (3:{'— l) ’

Koa xommerenuun: IIK-1

1. 3agauu o reme "Teopus psaos "
Hanucars paznoxenne GVHKINN B CTENEHHON P ¢ UEHTPOM B TOUKE Tg I HAHTH
MHOZKECTBO CXOIMMOCTH NMOJIVYeHHOIO PIaa:
1) 2® —x, 29 =—1.
et rg= —2.

Koa xomnerenuun: ITK-3

1. Bonpocsl o teme "Teopus psigos "

1. ®yHKUIMOHANBHBIE MTOCIEA0BATEIBLHOCTH U pAbl. Cymma QyHKIMOHAIBHOTO psifa O6nacth
CXOAMMOCTH.

2. PaBHOMepHas cX0aMMOCTh (PYHKITMOHAIBHBIX psiioB. [Ipu3Hak Beitepmrpacca. CBoiicTBa
PaBHOMEPHO CXOAIMMXCS (YHKIIMOHATBHBIX PSIOB.

3. Creniennsie psgpl. Teopema Abens. Pagmyc u mHTEpBaIl CXOIUMOCTH CTENEHHOTO psifa. CBoiicTBa
CTETIEHHBIX PSIOB.

4, ®opmyna u psan Teinopa. Teopemsl o cxonumocTu psaa Teiimopa.

5. PasnoskeHne OCHOBHBIX JIEMEHTAPHBIX (DYHKIMIA B psii MakiiopeHa.




|6. HexkoTtopsle NpUIoKeHUs CTENEHHBIX PsIOB. |

Kputepuu BbICTaBIeHUSI 0TMETOK

OTMeTKa «OTJIMYHO» / «3a4TeHO» (BBICOKMH YpOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIUN(-HUHN))
BBICTABIIIETCS O00ydYarOmIEeMycsi, KOTOPBI B TpOIlecce HM3Y4YCHHs] NUCHUIUIMHBI U TI0 pPe3ysbTaraM
MPOMEXKYTOUHOM arrecTaluu:- OOHAPYXHJI CHCTEMHBbIE 3HAHMSI 1O BCEM pas3jesiaM IPOrpaMMbl
JUCHUIUTMHBL / MOAYNS /HMpPaKkTUKU, MPOAEMOHCTPUPOBAT CHOCOOHOCTH K HX CaMOCTOSITEIIEHOMY
MOMOJHEHNUIO, B TOM YHUCJIE B paMKax y4eOHO-HCCIEeIOBATEIbCKOW M HAyYHO-HCCIIE0BATENbCKON
NESTEIIbHOCTH;- TPH  BBIIOJIHCHUW  3aJaHUi, MPEAYCMOTPEHHBIX TMPOTPAMMOM,  yCIEUTHO
MIPOJEMOHCTPUPOBAII OCBaMBAaEMbI€ B paMKaX JAUCLUILUIMHBI / MOJYJs / IPAKTUKH MPOGECCHOHATbHbIE
YMEHHSI;- IPEICTABUI PE3YJIbTAThl BBIMOTHCHHUST BCEX 3aJaHU JUII CaMOCTOSITENILHOM paboThI
MOJIHOCTBIO ¥ KAaueCTBEHHO, Ha TBOPYECKOM YypPOBHE, BbIpa3WJl JUYHOCTHYIO 3HAYUMOCTh
NeSTeIbHOCTH;- TpPHU YCTHOM OTBETE€ BBICKA3al CaMOCTOSTEIbHOE CYXKIEHHE Ha OCHOBE
UCCJIEIOBAHMSI TEOPETUYECKMX  HCTOYHHMKOB, JIOTUYHO M ApryMEHTUPOBAHHO  H3JIOXKHII
MaTepHual, CBSI3a]1 TEOPUIO C MPAKTUKOH MOCPEICTBOM HWILIIOCTPUPYIOIIUX IPUMEPOB, CBOOOIHO
OTBETWJI Ha JIOMOJHUTENIbHBIE BOIPOCHI;- MPU BBIIOJHEHHUH MHCbMEHHOTO 3aJaHusl MPEICTaBHII
COJIepKATENbHBIN, CTPYKTYPHPOBAHHBIM, TIIyOOKHI aHAmM3 CyTH W MyTeH peuieHus NpoOIeMbl
(3amaum, 3aJaHus);- TIPU BBIMOJHEHWH TECTOBBIX 3aJIaHMK Jai npaBuibHbBIe 0TBeTHl Ha 85 — 100 %
3a1aHUM.

Otmerka «xopomo» / «3adureHo» (CpeiaHuil ypoBeHb C(HOPMHUPOBAHHOCTH KOMIIETCHIMN (-UH))
BBICTaBIIIETCS 00ydYarolemMycsi, KOTOpbli B Ipolecce M3ydeHHs AMCLUUIUIMHBI U 1O pe3yjbTaTraM
IIPOMEKYTOUHOM aTTecTaluu:- OOHApyKWJI 3HAaHUME OCHOBHOIO MaTepuaja IO BCEM pasjellam
IpOTrpaMMbl TUCLMILIMHBI /MOAYINS / MPAaKTUKU B 00bEME, HEOOXOAMMOM sl aibHelIIeld yueObl u
npezacTosmedl paboTsl Mo NMpodeccuy, IPOJEMOHCTPUPOBAT CIIOCOOHOCTh K MX CaMOCTOSTEIbHOMY
IONOJIHEHUIO;- TP  BBINOJIHEHUM  3aJaHui,  HPEJyCMOTPEHHBIX  IMPOrpaMMOH,  CMOr
IPOIEMOHCTPUPOBATH OCBAaMBAaEeMble TPOPECCUOHATBHBIE YMEHHUS, HO JIOIYCTHUJ HENPUHIUITHAIbHEIE
OIMOKM B MX BBIIOJHEHUH, KOTOpbIE CMOI HCHIPaBUTh MPH HE3HAYUTEIbHOH IMOMOLIU
NpenoiaBaTessi;- MPEJACTaBUI Pe3yJabTaThl BBHIMOJIHEHUS BCEX 3aJaHWi JJIsI CaMOCTOSATEIBHOM
paboThl, yKa3aHHBIX B MPOTrpaMMe JAUCHUIUINHBI / MOJYJIs / IPAKTUKHU, IIPU 3TOM 3a/IaHUS BHIITOJTHEHbI
MOJTHOCTHIO M KAa4eCTBEHHO;- TMPH  YCTHOM  OTBETE€  OOBSACHWI  y4eOHBIW  Marepuad,
UHTEPIPETHPOBAI cojiep’KaHue, SKCTPAINOIUPOBAJ BBIBOABI;- NMPH BBINOJHEHUH HHCbMEHHOI'O
3a[JaHusl TIPEJICTABHII PENPOTYKTHBHYIO TIO3HIIMIO DJIEMEHTHI aHAIM3a B ONHCAHWU CYyTH W TIyTeH
pewieHuss npoOsieMbl (3aaud, 3aJaHus), M3JIO0XKUII JIOTHYECKYIO MOCIIEI0BATENbHOCTh BOIIPOCOB
TEMBbI;- IIPU BBINOJHEHUM TECTOBBIX 3aJaHMI Jajl NpaBWIbHbIE OTBeTHl Ha 75 — 84 % 3ajmanuil.

OTMmeTKa  «yJIOBJIETBOPUTENBHO» /  «3auTe€HO» (IIOPOTOBBIM  ypoBEHb  C(HOPMHUPOBAHHOCTH
KOMIIETeHIIMH  (-Mu)) BbICTaBiIsIleTCs  oOydwarolieMycs, KOTOpbIii B  Ipolecce  H3y4eHUs
JUCIUIUIMHBL U MO pe3ysibTaTaM IPOMEXKYTOYHOM arTecTaluu:- OOHAapyKWUJ 3HAHUE OCHOBHOTO
MaTepuaja IO BCEM paszjefaM HpOorpaMMbl JHUCHUIUIMHBI /MOAYNS / TpaKkTUKH B 00bEMe,
HEoOXOIUMOM ISl JlabHeHel yueObl u nmpeacTosiel padoTel MO Mpoeccuu, HO 3HAHUSI UMEIOT
poOesbl U MJI0X0 CTPYKTYPUPOBAHBI;

- NpUd  BBHINOJIHEHWH  3aJaHUM, MPEAyCMOTPEHHBIX  MpOrpaMMoM, B  I€JIOM  CMOT
IPOIEMOHCTPUPOBATh OCBaMBaeMble MPO(ecCHOHANbHbIE YMEHHs, HO JOMYCTHUJ OIIMOKH B HX
BBIMIOJTHEHUH, KOTOPbIE CMOT HCHPaBUTh NpPHU HE3HAUYUTEIHHOW MOMOIIM MPEnoJaBaTes;-
NpEeJCTaBUI  pe3ylbTaThl  BBIOJHEHHMS BCEX  3aJaHUd 11  CaMOCTOSTENIbHOM  paboTsl,
YKa3aHHbIX B IpOrpaMMe JIWUCHUUIUIMHBI / MOAYNSl / NpPakTUKW, MPU 3TOM 33JaHUS BHIIOJHEHBI
dopmanbHO, KpaTKo, peduieKcHs HENoJHAs WIM HOCUT (OpMalIbHBIA XapakTep, MPeICTaBICHO
MOBEPXHOCTHOE OINHCAaHUE.- IPU YCTHOM OTBETE MPOJIEMOHCTPUPOBAJ 3HaAHHE 0a30BbIX MOJOKEHUN U
KJIIOYEBBIX  TOHATHH, BEPHO BOCIPOM3BEN y4yeOHOE cojaep)kaHue 0€3  UCIOJIb30BaHUS
JOTIOJTHUTEIBHOTO ~ MaTepuania;- TMpU  BBIIIOJHEHWH  MUCBMEHHOTO  3aJaHusl  IpPEICTaBHII
PENpOaYKTUBHYIO MO3UIMIO B ONMUCAHUU CYTU M MyTel pemeHus npoOiaeMsl (3a1a4u, 3a4aHus);- Mpu
BBITIOJTHEHUH T€CTOBBIX 3aJaHUH a1 TpaBUJIbHBIE OTBETHI Ha 60 — 74 % 3amanHuid.

OTMeTKa «HEYNOBIETBOPUTENBHO» / «HE 3a4TeHo» (KommeTeHuus (-uu) He copMupoBaHa(-
bI))BBICTABIIICTCS. 00YYarOIEMYCsl, KOTOPBII B MpoLecce M3Y4EHUs JUCLUIUIMHBL U 110 pe3ylbTaTam
IPOMEXYTOYHOW aTTeCTallMu:- OOHAPYXWUJ OTCYTCTBHE 3HAHUN NTHOO (hparMeHTapHbIE 3HAHUS IO



OCHOBHBIM pasjieliaM MpOoTrpaMMbl JUCHUILTAHBI /| MOAYJS / TIPAKTUKHW;- TPU BBIMOJTHEHUN 3aJaHHIA,
MIPEAYCMOTPEHHBIX TPOTPAMMOM, HE CMOT MPOJAEMOHCTPUPOBATH OCBaMBaeMble TMpPOo(decCHOHATbHBIE
yMeHHs (JOMYyCTHJI TPUHLIUIMHUAIBHBIE OIMIMOKH B WX BBIOJHEHUHU, KOTOPBIE HE CMOT HCIPABUTh
MpyU  yKa3aHWW Ha HUX TMpernojaBareieM), MO0 HE BBINOTHWI 33JaHUs;- HE BBITOJHUI
MPEIyCMOTPEHHBIE YYEOHBIM TUIAHOM TPAKTHUYECKUE, JTa0OpaTOpHBIC 3aJaHUs;- HE IOJTHOCTHIO
BBITIOJIHHJI 33/IaHHS JJISI CAMOCTOSITEIbHOW paOOThI, YKa3aHHBIX B IPOrpaMMe JUCIUIUIMHBI / MOTYJIS /
MPAKTUKH, JTMOO 3aJaHUS BBIOJIHCHBI HEBEPHO, OYEBHJCH IUIATWAT, - TPU  YCTHOM  OTBETE
JomycTusl  (haKTHYEeCKHe OIMMOKM B HCIOJL30BAHMHM  HAYYHOW TEPMHHOJOTUU M W3JIOKCHHH
y4eOHOTr0 COJAEpKaHus, CHelall JIOKHbIE BBIBOJABI;- IPH BBIINOJHEHUM TECTOBBIX 3aJaHUil aan
npaBwibHbIe OTBETHI HA 0 — 59 % 3aganuid.



