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1. [lepeyeHb MIAHNUPYEMBbIX Pe3yJIbTATOB 00yYeHHS M0 TUCHHUILJIMHE (MOIYJIIO0)
1.1. IlepevyeHb MJIaHMPYEeMBbIX Pe3yJbTATOB OCBOCHHS 00pa30BaTeIbHOI MPOrpaMMbl

BbInycKkHUK, OCBOMBIIMI MpOrpaMMy BBICHIETO OOpa30BaHMS, B paMKaxX H3y4aeMoi
TUCIUIUIMHBI,  JOJDKEH  Oo0JiajaTh  KOMICTCHIHUSMH,  COOTBETCTBYIOIIMMH  BHJaM
npodecCHOHANBHOM e TeIbHOCTH, Ha KOTOPbIE OPUEHTHPOBAHA IPOrpaMmMa:

CHoCOOHOCTBIO IPUMEHSTh COOTBETCTBYIOIINI MAaTEeMaTHYCCKHUI arapar Juis pereHusl
npodeccronanphbix 3a1a4 (OI1K-2)

1.2. IlepevyeHb MJIaHMPYeMBbIX pe3yJbTATOB 00y4eHHs M0 JUCHUILINHE (MOAYJIIO0),
COOTHECEHHBIX C IVIAHUPYEMBbIMH pe3y/JbTaTaMH 0CBOCHHS 00pPa30BaTe/bHOI IPOrPaMMBbI

®opmupyemasn JTansl I[lnanupyemble pe3yJbTaThl 00yYeHHs 110
KoMIeTeHus (¢ dopmupoBanus AMCUUIJIMHE (MOLYJII0)
yKa3aHueM Ko0/a) KOMIIeTeHIIUH
CriocobHOCTBIO TpUMEHATHh | | 3Tan: 3HaHuA OOyuaronmiicst T0JKeH:
COOTBETCTBYIOIIUN 3HATh OCHOBHBIE HayuHbI€ (DAKTHI, TEPMUHBI
MaTeMaTHYeCKHi arnmapar H IIOHATHUA, 3aKOHBI, TCOPHU U KOHUCIIIHUN
JUTSI pEIICHUS €CTECTBEHHOHAYYHOI'O 3HAHUS, MECTO
npodeCCHOHATBHBIX 3a1a4 MaTEMaTHYECKOT0 aHAJIN3a B CUCTEME HayK.
(OIIK-2)
2 oran: YMeHus OO0yuaromuiicst 10KEH:

yMeTh: 1) aHanu3upoBaTh HHOOPMALIUIO 110
MaTeMaTUKE U3 Pa3TUYHBIX UCTOUHUKOB C
pa3HbIX TOYEK 3pEHUs; 2) CTPYKTYPHUPOBATh,
OIICHHUBATh, IIPEIICTABIIATH HHPOPMAIIHIO B
JOCTYITHOM I IPYTUX BUJAE; 3)
WCII0JIH30BaTh 3HAHUS, TIOJyUYCHHBIC TIPU
W3YYEHUU JPYTUX AUCUUTUINH
€CTECTBEHHOHAYYHOTO [IUKIIA.

3 oram: Bnagenuss ~ OOyuaromuiics J0JKeH:

(HaBBIKU / OTIBIT BJIa/IETh HaBBIKAMU MaT€MaTUYECKOTO
JeSITETbHOCTH) MOJICJIMPOBAHMs, HaBBIKAMU BbIOOpa U
MIPUMEHEHUS HHCTPYMEHTAJIBHBIX CPEJCTB
JUis 00pabOTKM JaHHBIX, HABBIKAMHU
MHTEPIIPETAIMU [TOJIyYEHHBIX B IIPOLIECCE
aHaJM3a pe3yabTaToB U (HOPMYITUPOBAHUS
BBIBOJIOB M pEKOMEH1allui

2. MecTo AuCHHMILVINHBI (MOYJI51) B CTPYKTYpe 00pa30BaTeIbHOI NPOrpaMMBbl

1) naTh cTyeHTaM MpeACTaBICHUE O POJIM MAaTEMATUKHU B TO3HAHUU OKPY’KAIOIIET0 HAC MUPA;

2) pa3BUTH JIOTHYECKOE M aJITOPUTMUYECKOE MBIIJICHUE, YMEHUE ONePUPOBATh C a0CTPaKTHBIMU
00BeKTaMu U OBITh KOPPEKTHBIMU B YIMOTPEOJICHUH MATEMAaTUYECKUX TOHSATUH, CUMBOIIOB JUIS
BBIPAKEHUS KOJTMUECTBEHHBIX U KAYE€CTBEHHBIX OTHOILICHUH;

3) oBnaeTh OCHOBHBIMU METO/IaMH BBICIIIEH MAaTEMaTUKHU U peanu3anueil ux Ha 9BM;

4) mpuoOpecTd YMEHHE CaMOCTOSATEIbHO PaCHIUPATh MaTeMaTHYECKHUE 3HAHUS U MPOU3BOIUTH
MaTeMaTUYECKUI aHAJIN3 ITPUKIIAJHBIX 3a1a4.

Hucnunnuna «MarteMaTH4ecKuid aHaInu3» OTHOCUTCS K 00s3aTeIbHON YacTH.

Hucuunnuna uzydaercs Ha 1, 2 kypcax B 1, 2, 3 cemecTtpax
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3. O0beM JUCUMIIMHBI (MOXYJIS]) B 3a4€THBIX eIMHUIAX ¢ YKa3aHHMEeM KOJIUYeCcTBa
aKaJeMHYeCKHX WM ACTPOHOMUYECKHMX YACOB, BbI/IEJIEHHbIX HA KOHTAKTHYIO padoTy
00y4aromuxcs ¢ npenogaBaresieM (o BUAaM Y4eOHbIX 3aHATHII) K HA CAMOCTOSATEILHY IO
padoTy 00y4armuxcs

O6mast Tpy10eMKOCTh (00beM) TUCHUILTMHBI cocTaBiseT 10 3a4. ex., 360 akan. 4.

Bcero uyacoB
O0BeM TUCHUIIINHBI
Ounas popma o0OyueHust

OO0m1as TpyA0eMKOCTh JUCITUTLTHHBI 360
Y4eOHBIX YacOB HA KOHTAKTHYIO paboTy C Mpero aBaTesem:

JIEKIIUHA 48

MPAKTHYECKUX (CEMHUHAPCKHX ) 96

npyrue ¢hopmbl KOHTakTHOU paboThl (DKP) 2,6
Y4eOHBIX YacOB HAa KOHTPOJIIb (BKIIIOYAs YaChl MOATOTOBKH): 69,6

3aueT

IK3aMEH
Y4eOHbIX YacOB Ha CaMOCTOATENIbHYIO padoTy obydatouuxcs (CP) 143,8

DopMbl KOHTPOJIS CemecTpsl

3a4yeT 1
3K3aMEH 2,3

4. Copepsxkanme IUCHUIIHHBI (MOAYJISA), CTPYKTYPUPOBAaHHOE 10 TeMaM (pa3aeiaM) ¢
yYKa3aHUEM OTBEJEeHHOI0 HA HUX KOJMYEeCTBA aKaJeMUYeCKUX YaCOB U BHI0B Y4eOHBIX
3aHATHH

4.1. Pa3enbl JMCUMILUIMHBI M TPYA0EMKOCTh 110 BUIAM y4eOHbIX 3aHATHH (B
aKaJeMUYeCKUX Yacax)

Buabl y4eOHbIX 3aHATHI, BKIIOYAS
CaMOCTOSITeIbHYI0 pa0oTy 00y4aromuxcs u

Ne HaumenoBanue pasaesia / TeMbl TPYAOEMKOCTH (B 4acax)
n/n JUCHUIIIMHBI KonrakTHast pa6ora ¢
npenoaaBarejieM CP
Jlek IIp/Cem Jlao
1 BBeaeHue B aHAJIU3 6 8 0 20,8
1.1 ®ysknun. CBoiicTBa GyHKINH 2 4 0 10,8
1.2 TIlpenen QpyHKIMH B TOUKE. 4 4 0 10
HenpepsiBHOCTB
2  JIuddepennuanbHoe HCHUCTEHHE 10 8 0 19
(pyHKIIUHM 0HOH NTEpeMEeHHOH
2.1  Iuddepenuupyembie GyHKIHH. 6 4 0 10
[IpousBoaHas
2.2 OCHOBHBIE TEOPEMBI M IPIMEHEHHE 4 4 0 9
I QepeHIMaTIbHOr0 HCUUCICHUS
3  HHTerpajbHOe HCUHCIEHUE 8 26 0 40
(pyHKIIUM 01HOI TEepeMEeHHOMH
3.1 Heonpenenenusiit unterpair. MeTos 3 12 0 15
WHTETPUPOBAHUS
3.2 OmnpenenceHHBIN HHTETPAI. 3 10 0 15
HNuterpupyemocts. [Ipuioxenus




3.3 HecobOcTBeHHBIC HHTETPAITBI 2 4 0 10
4 | Pansl 8 22 0 40
4.1 Ywucnosble psanbl (MTOJOKHUTEIbHBIEC, 3 10 0 15
3HAKOIIEPEMEHHBIE)
4.2 OyHKUMOHAIbHbIC 3 6 0 15
MOCJICIOBATEIIBHOCTH U PSIIBI
4.3  CrencHHBIC PSIBI 2 6 0 10
5  JunddepennuanbHoe ucuncieHue 10 20 0 12
(pYHKIIMH MHOTHX NepeMeHHbIX
5.1 @OyHKIIUYM MHOTHX MEPEMEHHBIX. 2 6 0 4
[Ipenen. HenpepbIBHOCTH
5.2 YacTHble MPOU3BOIHEIE, 4 8 0 4
mudepeHIpyeMoCTh U
muddepernman GyHKIMAE MHOTHUX
MIEPEMEHHBIX
5.3  DOkcrpeMyM (QYHKIIMM MHOTHX 4 6 0 4
MEPEMEHHBIX
6 HHTerpajibHoe HCUMCIEHHE 6 12 0 12
()YHKIIMH MHOTHX NepeMeHHbIX
6.1 KpuBonuHEHHBIC HHTETPAIIBI 4 6 0 6
6.2 JIBoiiHbIE U TPOIHBIE HHTETPAIIBI 2 6 0 6
Hroro 48 96 0 143,8

4.2. Conep:xaHue TMCUMILUIMHBI, CTPYKTYPUPOBAHHOE MO pa3ieiaM (TeMam)

Kypc npaktudecknx/ceMUHapCKUX 3aHATUHI

Ne HaumeHoBaHue pasjiesia / TeMbl Conep:xkanue
AUCHUILIMHBI
1 Bseaeuue B anajus

1.1 ®ynkuuu. CpoiicTBa QyHKIMIHA Yucnosele pynkuuu. O0nacTh onpeaeneHus
dbyakuun. MHOXkecTBO 3HaueHu. Kommnozumiun
¢bynkuuit. OrpaHuYeHHbIE U HEOTPaHUUEHHbIE
¢byHkMM. MOHOTOHHBIE PYHKIMH. YeTHBIE,
HEUYeTHbIE, IEpUoInYecKue GyHKINH.

1.2 Tlpenen pyHKUIUU B TOUKE. [Tpenen ¢pynkuuu B Touke. Pabota ¢ onpeneneHueM.

HenpepsiBHOCTB Heonpenenennoctu u ux Buabl. Packpeitue
HEOIPEIEIEHHOCTEM.
HenpeprIBHOCTh GYHKIIMH OAHON EPEMEHHOM.
HccnenoBanue GyHKIMNA HAa HENPEPHIBHOCTh. TOUKU
pa3pbiBa U UX KJacCupUKalus
2  JInddepennuanbHoe ncuuciaeHue GyHKINH OHOMH MepeMeHHO|

2.1 Juddepenumpyempie pyHKITUN. Beruncnenve npon3BoIHON IO ONPEAEIICHHUIO.

IIpousBoaHas TexHuKa BBIYUCIICHUS IPOU3BOAHOM. [IpaBumna
nuddepenmupoBanus. Packpeitue
HeonpeneneHHocrei. [Ipasuiio Jlonurans.

2.2 | OCHOBHBIE TEOPEMBI U HccnenoBanue pyHKIIMA HA MOHOTOHHOCTb, Ha
IIPUMEHEHNE JIOKQJIBHBIN 3KCTPEMYM, Ha BBIITYKIOCTb-BOTHYTOCTh
muddepeHIMaTbHOTO UCYUCIIEHNS = U TOYKH Ieperuoa.

3 HuTerpanbHoe ucuucjienne GyHKIHUHN OHOW MepeMeHHOi
3.1 HeomnpeneneHHbIN HHTETPAL.
MeTo1pl HHTErPUPOBAHUS
3.2 OmpeneneHHbIH HHTErPAL. Onpenenennsiii uarerpain. @opmyina HerotoHa-
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HNuterpupyemocts. [punoxenus

JletitbHuna. 3amMena nepeMeHHon U Gopmyra
HHTCTPHUPOBAHUA 1TO HaCTAM B OIIPCACIICHHOM
uHTerpaie. [punoxenus.

3.3 | HecoOGcTBEeHHBIE HHTETPATIBI HecoOcTBeHHBIE HHTETPAIBI IEPBOTO POJIA.
HecoOcTBeHHbIE HHTErpaibl BTOPOro poJia.
4 | Panbl
4.1  Yucnosble psiabl Uucnoseie psibl. CymMMa 4UCIOBOTO psija.
(TIOJIO’KHUTEIBbHEIE, [Tpusnaku Jlanambepa, Komm u uHTErpaibHBIN
3HAKOIIEPEMEHHBIE) IIPU3HAK CXOAUMOCTH MOJIOXKHUTEIBHBIX PSIIOB.
3HaKo4epe1yIOLUecs Psiibl.
AOCOJIOTHO U YCIOBHO CXOSIIUECS PSIIbI.
4.2 ®OyHKIMOHAIBHBIC @OyHKIMOHAIBHBIE 0CIEI0BATENILHOCTH U PSI/IbIL.
I10CJIEI0BATENBHOCTH U PAABI OO6nacTh CXOAUMOCTH, NpeiesibHas PYHKIUS ¢.11. 1
cymma ¢.p.
PaBHOMepHO cxonsmuecs ¢.m. u ¢.p. [Tpusnak
Beiiepmrpacca.
[Tpusnaku Ab6ens u Jupuxie.
4.3  CrerneHHBIC PSIIBI Crenennsie psiabl. Beraucienue paguyca
CXO/IMMOCTH.
[Tounennoe nuddepeHnpoBane 1 HHTETPUPOBAHNE
CTETIEHHOTO psiJa.
Paznoxenne ¢pynkuunii B psig Teitnopa
[TpuMeHeHue psI0B B IPUOIHMKEHHBIX BBIYMCICHUIX
5 | JuddepennuanbHoe ncunciaeHue GyHKINH MHOTHX MepeMeHHbIX
5.1  ®OyHKIMHM MHOTMX MEPEMEHHBIX. [Tpenen u HeNpPepHIBHOCTH (.M.I1.
IIpenen. HenpepsiBHOCTH PaBHOMEpHas HenpephIBHOCTH (DYHKIUU HA
MHOXECTBE.
CBsi3b HENIPEPBHIBHOCTU (PYHKIIUH 110 COBOKYITHOCTH
IIEPEMEHHBIX C HEMPEPBIBHOCTBIO IO KaXKA0N
MEPEMEHHOMN B OTAEIBHOCTH.
Beruucnenue npenenon ¢.M.1.
5.2  YacTHble IPOU3BOJHBIE,
g depeHIUpyeEMOCTb U
muddepeHnman GyHKIMH MHOTUX
MIEPEMEHHBIX
5.3 | DkcTpemyM (QYHKIIMH MHOTHX JlokanbHbIi 3KCTpeMyM (QYHKIUU JABYX TEPEMEHHBIX.
NIEPEMEHHBIX Y cnoBHBIN 3KCTpeMyM (.M.1I.
HaxoxeHne HauMeHbIIero 1 HaudoIbILIEro
3HA4YeHUH ¢.M.II.
[TpakTHdeckue 3a1a4i Ha SKCTPEMYM
6 HHTerpanbHoe ucuucjieHne GyHKIUN MHOTHX NlepeMEeHHbIX
6.1 KpuBonuHelHble HHTETPAJIbI Brruncnenne KpuBOIMHEWHBIX HHTETpaJIoB 1 pofa.
[IpunosxeHns KpUBOJMHEWHBIX MHTETPAIOB 1 pona.
Brruncnenne KpUuBOIMHEWHBIX HHTETPAJIOB 2 PoJa.
[IpunoskeHns KpUBOJIMHEWHBIX MHTETPAJIOB 2 poJa
6.2 JIBOliHBIC M TPOHHBIC HHTETPAIIBI Beruncnenye 1BOWHBIX UHTETPAJIOB.

3aMeHa IEpEMEHHBIX B IBOMHOM uHTerpane. [lepexon
K IOJISIPHBIM KOOPAMHATAM.

Bolunciienre TpONHBIX UHTErPAJIOB.

3aMeHa epeMEeHHbIX B TPOMHOM MHTErpase.
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[Hunuaapudeckue u chepruueckue KOOpauHaThl,
NIEPEXO0/1 K HUM.

Kypc nekimonHbIx 3aHsITHI

Ne
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1.2

HaumenoBanue pasjaena /
TeMbl AU CHUILIHHbI
BBeenue B aHau3
@Oynkiun. CBoiicTBa HyHKIHIHA

[Ipenen ¢pyHKUINHU B TOUKE.
HenpepbiBHOCTH

Conep:xkanue

Oynkun. JledicTBUTEIbHBIE PYHKIINH JeHCTBUTENEHON
nepemeHHo#. ['paduk pyHKIIMU. AprudMeTHIECKHE
oneparuu Haj pyHKusaMu. Kommosunus. ObpaTHas
¢ynkuusa. OrpaHH4eHHOCTh, MOHOTOHHOCTD, YUETHOCTb,
HEYETHOCTh, IEPUOAUYHOCTD (DYHKIIHH.

[Tpenen ¢pynkunu. CBoiicTBa QYHKIINH, UMEIOIIEH
KOHEuHbIH npezen. beckoHeuHo Maiible (QyHKIMH,
OeckoHeyHO Oobie GYHKIIMK U UX CPaBHEHHUE.
CgoiicTBa npezena GyHKUUU: €TUHCTBEHHOCTb, Mpeell
CYMMBI, IPOU3BEEHUS], YACTHOI'O U KOMIIO3UILIUU
¢bynkuuit. [Ipenen oTHomEHNs cUHYCa K OECKOHEYHO
MaJIOMY apryMeHTy. ACUMITOTHI rpaduka QyHKIHH.
HenpepbiBHOCTH pyHKIIMM B Touke. HenmpepblBHOCTH
CYMMBI, IPOU3BEJICHUS], YACTHOI'O, KOMIIO3UIIUH.
HenpepbIBHOCTb paliMOHAIbHBIX, TPUTOHOMETPUUYECKUX
¢ynkuuil. Touku pa3peiBa. Touku pa3pbiBa MOHOTOHHOMN
¢yHkuuu. OrpaHU4eHHOCTh U CYLIECTBOBaHHE
HanOOJIBIIIET0 ¥ HANMEHBIIETO 3HAYCHUI ()YHKIIHH,
HENpepbIBHON Ha OTpe3Kke. TeopeMbl O IPOMEXKYTOUHBIX
3HAYEHUSIX HENPEPhIBHON (DYHKIIUU.

JAudpdepennnaibHoe HCHHCTEHHE (PYHKIIUHM OHOM NepeMEeHHOU

2.1

Huddepenumpyemsie
¢ynkuu. [IpousBonnas

3ana4u, MPUBOIALIUE K TIOHATUIO TPOU3BOTHOM.
Huddepennupyemocts, mpousBoaHas u nuddepeHiuan.
I'eomeTpuyeckuil ¥ MEXaHUYECKUI CMBICII IIPOU3BOIHOM
u muddepennnana. JuddepeHmpoBaHue CyMMBbI,
IPOM3BEACHNUS, YACTHOT0, KOMIIO3ULIUU U 00paTHOM
¢yskun. [IpousBoiHbIE 31€MEHTAPHBIX (PYHKIIUH.
[TpousBonHbIe U T GEepeHIIHAIbl BBICIIUX TOPSIKOB.
[TapameTpuyuecku 3a/laHHble KpUBbIE U (PYHKLIUU U UX
JuddepeHIpoBaHue.

2.2

OcHOBHBIE TEOPEMBI U
MIPUMCHCHUE
nuddepeHInaIbLHOTo
HCUYHCIICHUS

Teopemsl @epma, Pomnst, Komm, Jlarpanxka. [IpaBuna
Jlonurains packpeitus HeonpeaeneHHocren. dopmyna
Tennopa. IIpu3Haku OCTOSHCTBA, BO3pACTaHUS U
yObIBaHUs GYHKIUU. MaKCUMyMbl U MUHUMYMBI
¢bynkuunit. [Ipu3Haky skcTpemyma. Beimykiibie QyHKIHH.
Touku nepernba. HaxoxaeHne HanOOIbIITNX U
HalMEHBIINX 3HaueHui ¢pyHkuuu. Mccnenoanue u
noctpoeHue rpadukoB PyHKIUN U KPUBBIX, 3alaHHBIX
[apaMeTPUYECKHU.

HMHaTerpajibHoe ncuncieHue GyHKIMU OHOM NMepeMeHHOoi

3.1

HeonpeneneHubiii uHTErpas.
Meroasl HHTErpUPOBAHNUS

3amavya BoCCTaHOBIIEHUS (DYHKITUH 110 €€ MPOU3BOIHOM.
[TepBooOpasHast GpyHKIIUN U HEOTPEIETICHHBIN HHTETPAI.
Tabnuma ocHOBHBIX HHTETpaoB. CBoiicTBa
HEOIpeIeIEHHOT0 MHTerpana. IHTerpupoBanne 3aMeHO
MEPEMEHHOM | 10 JacTsM. MIHTerpupoBanme
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parmoHaNbHBIX GyHKIMA. UHTErprpoBaHre MPOCTEHIINX
UppalMOHATBHBIX U TPAHCUEHACHTHBIX (DYHKITHI.

3.2

OnpeneneHHblil UHTErpal.
HHTerpupyemocTs.
[Ipunoxenus

3aauu, MPUBOISALINE K IIOHATHUIO ONPEAEIEHHOTO
uHTerpana. arerpupyemocts GyHKIUHU U
OIpeeNeHHbIN UHTEerpa. Kpurepuii MHTErpUpyeMOCTH.
HNHTerpupyeMocTh HENPEephIBHON (YHKIIMH, MOHOTOHHON
¢GyHKIMY ¥ QYHKIIMH, UMEIOIIEH KOHEYHOE YHCIIO TOYEK
paspeiBa. CBOKCTBA ONPEAEIIEHHOIO HHTErpaia.
OmnpeneneHHbI UHTETPAJl C IEPEMEHHBIM BEPXHUM
npeaenom. ®opmyna Herorona-JIeiOnuia.
WHTerpupoBaHue 110 4acTsIM U 3aMEHON IIEPEMEHHOM.
Brruucienue miomaan KpUuBOJIUHEHHON Tpanenuu 1
KPUBOJIMHEHHOT'O CEKTOPA, 3aJIaHHOTO B MOJISIPHBIX
KOOpJAMHATaxX. Berunciienne JiuHbl KpUBOil. Beruncienue
o0beMa U MJIOLAAH TOBEPXHOCTH TEJa BPAIICHUS.
[TpunoskeHus onpeesieHHOro HHTerpasia B pU3ukKe.

3.3

4.1

HecobGcTBenHbIE HHTCTPaJibl

Panni

YuciaoBble psiibl
(TOJ0XKUTEIIbHBIE,
3HAaKOIIEpEMEHHBIE)

HecoOcTBeHHbBIC MHTETPaAIbl U UX CBOMCTBA. Y CIIOBHAS H
a0COTFOTHAS CXOIUMOCTb.

Yucnool psia u ero cymma. CBoMCTBa CXOAAIIUXCS
psaaoB. HeoOxoaumoe yciioBue CX0IUMOCTH.
IMapmonunueckuit psa. Kpurepuit Ko cxonumocTtu
IIPOU3BOJILHBIX psA10B. CpaBHEHUE PSJIOB C
HeoTpulaTenbHbIMK WwieHaMu. [Ipusnaku J{anambepa,
Komm, Paabe. UnTerpanbHblil IpU3HAK CXOAUMOCTH.
3uakouepenyromuecs psaabl. [Ipuznak JleiOnuma.
AGcomoTHO cxondimecs psaasl. IlepectanoBka uieHOB
a0COIOTHO CXOJSIIETocs psiaa. Y MHOKEHUE a0COIOTHO
CXOJSIIMXCS PAJIOB. Y CJIOBHO CXOASIIIUECS PSIIIbI.
Teopema Pumana.

4.2

cDYHKI_II/IOHEU'I]':HIJIG
MOCJICO0BATCIIBHOCTU U PAABI

OYHKIIMOHAIBHBIE MTOCJIEI0BATEILHOCTH U
¢dyHKIMOHaIbHBIE psiibl. O0IacTU CXOJUMOCTH.
PaBHOMEpHast CXOAUMOCTB. Y CIIOBUSL PABHOMEPHOU
CXOJIUMOCTH (DYHKIIMOHATBHBIX MOCIEI0BATEILHOCTEN 1
psnoB. [Ipenen paBHOMepHO cxoasencs
MOCJIEIOBATEILHOCTH M CyMMa psifia HEMPEPhIBHBIX
¢bynkuunii. MaterpupoBanue u qudepeHupoBanme
(YHKIIMOHATBHBIX MOCIEI0BATEILHOCTEN 1
(GYHKIIMOHATBHBIX PSOB.

4.3

CreneHHble psbI

Crenennsie psaabl. Teopema Abens. IHTepBan u paaunyc
CXOJAMMOCTH CTETIEHHOTO psifa. HTerpupoBanue u
muddepeHIpoBaHe CTENEHHOTOo psiaa. 3amadya
pasnokeHust GyHKIUMA B crenieHHou psf. Psa Teiinmopa.
PasnoxxeHue B psii deMEeHTapHbBIX (PYHKIIUH.
[TpuGmxeHHBIC BEIYMCICHUS C TIOMOIIBIO CTEMEHHBIX
PSAIOB.

JAu¢pepennnaibHoe HCHHCAeHHE (PYHKIIMM MHOTHX NepeMEeHHBIX

5.1

OYHKIIMU MHOTUX
nepemeHHbIX. [Ipenen.
HenpepsiBHOCTB

[Tonsitne ®MII (ee ob6nacTh onpenenenus, 00IacTh
3HaYeHMH, rpaduk, XapaKTepUCTUIECKOE CBOMCTBO
rpaduka, MOBEpXHOCTH (JINHUH) YPOBHS).

[Tpenen ®MII o Komu (Ha si3bIKe MIapOBBIX U
KyOn4ecKkux okpecTHocTel) u mo I'efinHe.
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5.2

YacTtHbIe TPOU3BOJHEIE,
mudepeHIpyeMoCTh U
muddepernman Gy
MHOTMX IIEpEMEHHBIX

HenpeprsisBHOocTs @MII 110 COBOKYITHOCTH TEPEMEHHBIX U
1o (PMKCUPOBAHHOM MEPEMEHHOM; CBA3b MEXY STUMU
JIByMsI MOHATUAMU. Teopema 0 HENIPEPBIBHOCTU B TOUKE
KOMITO3UIIUHM HENPEPHIBHBIX PyHKIMH. TeopeMsl o
(GYHKLUSAX, HEIPEPbIBHBIX HA MHOXKECTBAX.
PaBHoMepHast HenpepbIBHOCTH (p.M.11. Teopema Kanropa.

[ToHsITHSI YaCTHOTO NTPUPAIIEHNS APTYMEHTA U YaCTHOTO
npupauienuss @MII. Onpenenenre 4acTHOM
npousBogHo ®MII u ee reOMETpUYECKUNA CMBICII.
Onpenenenne ®MII, muddepenumrpyemoii B TOUKe.
Heobxomumoe ycnoue nuddepeniupyemoctu @MII B
touke. CBsa3b Mexy nuddepenupyemoctsio ®MII B
TOYKE U CYLIECTBOBAaHUEM B HEW KOHEUHBIX YaCTHBIX
MIPOU3BOHBIX.

HuddepenumpoBanue cnoxuoi pyakuuu MIL.
[TonsiTrs yacTHOTO M MoJHOTO AU depeninanor DMII.
['eomeTpuyeckuii CMBICH MOTHOTO AuQdepeHraia
GyHKINY 2-X TTEPEeMEHHBIX.

WNuBapranTHOCTH GopMBI TiepBoro quddepeHipana
OTHOCHUTEIIHO BBIOOpA MEPEMEHHBIX.

I'paguent ®MII. [IpousBonHas no HampasieHuto. CBs3b
MEXIY STUMHU MOHATUAMH.

11. Yactusle npousBoansie ®MII BbicIIMX TOPSAAKOB.
TeopeMa 0 paBeHCTBE CMELIAHHBIX MPOU3BOIHBIX.
HesiBHas ¢ynkius. Ee muddepernupoanme.
Huddepenunanst Boicmux nopsakos ®MIL. Hapymienue
WHBAapUAHTHOCTH (POPMBI 111 TP HEPESHIINATIOB BBICIIHX
MOPSIAKOB

5.3

6.1

OKkeTpeMyM (QYHKIIMM MHOTHX
MIEPEMEHHBIX

Okcerpemymbl @MII. HeoGxoaumoe ycinoBue 3KCTpeMyMa
OMIL.

JlocratoyHoe ycinoBHE JIOKAIBHOro dkcTpemyma OMIL.
VYcenosnelii a3kcTpemyM. Oynknusa Jlarpanxka.

HHTeraJ’leoe HCYHUCTICHUE (l)yHKIII/II/I MHOTI'MX IIEPEMECHHDBIX

KpuBonmHeliHbIe HHTETpaAIBI

Omnpenenenne KpUBOJIMHENHOTO HHTErpaia 1-ro poaa (o
JuinHe 1yru). CylecTBOBaHUE U BBIYMCICHHUE
KPUBOJIMHEMHOTO MHTErpasia 1-ro poxa.

CBolicTBa KpUBOJIMHENHOTO HHTErpaia 1-ro pona.
IIpunoxenus.

Onpeznenenre KPUBOJIMHEHHOTO HHTErpaia 2-ro poja (1o
koopauHaTtaMm). CyllecTBOBaHHE U BHIUHCIICHHE
KPUBOJIMHEMHOTO MHTErpalia 2-ro poja.

CBolicTBa KpUBOJIMHENHOTO HHTErpaia 2-ro poja.
[Tpunoxenus.

®opmyia ['puna. BeipaxeHue miomany yepes
KPHBOJIMHENHBIN UHTETpal.

VYcnoBrue HE3aBUCHUMOCTH KPUBOJIMHEWHOTO MHTETpajia OT
(GbOpMBI TyTH UHTETPUPOBAHHUS.

VYcnosue nonHoro auddepennnana. Haxoxnenue
epBOOOPa3HOM.
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6.2 JIBoitHbIC U TPOITHBIC 3amayua o0 BRIUUCICHUN 00beMa ITUITUHIPUIECKOro Opyca.
WUHTETPaJIbl Omnpenenenye JBOMHOIO UHTETpaa.

VYcnoBus cyiecTBoBaHus 1BOMHOr0 uHTerpaia. Kimaccsl
MHTETPUPYEMBIX ()YHKIIUHA.

Bripaxkenue o0beMa 1 II0nau ABOMHBIM HHTETPAJIOM.
CBoiicTBa MHTETPUPYEMBIX (DYHKIMI 1 ABOHHBIX
WHTETPAJIOB.

Brrunciienne ABOMHOIO HHTErpaia:

a) IPUBEICHHE JBOMHOIO HHTErpaia K IOBTOPHOMY B
cilydae MpsIMOYroJIbHOW 00JIaCTH.

0) nmpuBeeHNE IBOWHOTO UHTErpaja K IOBTOPHOMY B
cilydae KpUBOJIIMHEHHOMN 00acTH.

3aMeHa epeMEeHHbIX B IBOMHOM MHTETrpale: a)
O0TOOpaXEHUS TIOCKUX 00JIacTeii; sKoOuaH
oTOOpakeHus1, 0) KpUBOJUHEHHBIE KOOPUHATHI, B)
reOMEeTPUYECKUI CMBICH sIKOOMaHa 0TOOpaKEeHHUs, T')
3aMeHa MEPEMEHHBIX B JBOMHOM MHTETpaJIe, 1) TBOMHON
MHTETpaJl B MOJIIPHBIX KOOPIMHATAX.

[TpunoskeHus JBOMHBIX UHTErPATIOB.

Omnpenenenue TpoitHOro uHTerpaia. CBoicTBa TPOHHBIX
UMHTETpasioB. Beruucienue TpoitHOro uHTerpana. 3aMeHa
[IEPEMEHHBIX B TPOMHOM HMHTErpajie: HUINHAPUIECKUE U
ceprueckre KOOpIUHATHI.

IIpunoskeHns TPOMHBIX UHTETPATIOB

5. Y4eOHo-MeTOoAMUYECKOE 0OOecTieueHHe I CAMOCTOSATEIbHOM PadoThl 00yUYaloIIUXCsl M0
AMCUUIIMHE (MOAYJIIO)

HanMeHOBARME paszena 3agaHus M0 CaMOCTOSATEJLHOM padoTe KoanuecrBo qaco:;
Ne / CTYAEHTOB C YKa3aHHEM JUTEPaTypPhbI, CaMOCTOSAITeTbHOI
TEMBI TUCIUTIINHBI HOMEpOB 3a1a4 padoThI
1 cemecTp
1 BBenenue B ananun3 20,8
11 @ynxnun. CeoiictBa pynkuuit | Jom.1: crp. 25-27 10.8
o Ne | (2,4,6), 11 (2,5,7,11), IV (2,5,8), VI (2,6) '
[penen ¢pyHKUMU B TOUKE. Hon.1: ctp. 47-49
12 HenpepbIBHOCTS. Ne Il (2,7,12,16,20,25) 10
- Homn.1: ctp. 67-70
Ne 11 (2,5), 1 (2,7,8,11), XI, X1l
2 JAuddepenuunanbnoe ucuncjaenne GyHKUUHM OQHOM NepeMeHHOH 19
Huddepennupyemole Jon.2: ctp. 8 Nel.1,
2.1. ¢ynkumu. [pounssonas ctp. 13 Ne2.2 (3,5,9), Ne2.3(2,5,9, 13, 18) 10
cTp. 24-25Ne5.1(2,4), Ne5.5(2), Ne5.6(2)
OCHOBHBIE TEOPEMBI U
IIpUMEHEHNE
2.2. HI/I(b(bepeHHI/IaHBHOFO I[OH.Z: CTp. 34'35N971(2), 75(2), 76(2) 9
NCUUCIICHUS
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2 cemecTp

HNuTterpajbHoe ucyuciaenne GyHKIUM OJHOH MepeMeHHOM 40
31 ﬁeonpeﬂeneHHHﬁ HHTETpall. Jlor.2: ctp. 37-39 15
o CTOJIBI MHTCIPHPOBAHMA Pa3o0path perieHus IpUMeEpoB
OmnpeneneHHBI HHTETPAL.
3.2 WHTErpupyeMoCTb. Hom.2: ctp. 39-43 15
- [punoxkenus Pazo0partk perieHus: npuMepos
33 HecoOcTBeHHbBIC HHTETPAITBI Hon.2: ctp. 43-50 10
- Pazobparts pemenns npuMepoB
4 Paael 40
Yucnossie psiibl
41 | (monoxurensHsie, Hom.2: ctp. 51-55 15
3HaKOHepeMeHHBIe) Pa306paTL peuieHus nmpumMepoB
@OyHKIMOHAIBHBIE Jlor.2: c1p. 55-61
4.2.. | nocnenoBaTENbHOCTH H PSAIBI Pa3o6parh peliienns mpuMepos 15
CreneHHBIC PAIBI Hom.2: ctp. 61-65
4.3. 10
Pa3o0paTh perieHns mpruMepos
3 cemecTp
5 JAuddepenuuanbHoe ncyucjienne PyHKIUH MHOTUX MepeMeHHbIX 12
5.1. OYHKIINT MHOTHX Hom. 3: ctp. 7-8 1 Ne4,5, 111 Ne5,8
nepeMeHHbIX. [Ipenern. 4
HenpephiBHOCTS Crp. 16-18 | Ned,7 11 Ne2,3 1V Ne2
5.2. | YacTHble npou3BOJIHEIE, Jomn. 3: ctp. 26-29 | No2,9 111 No2 V Ne3
i depeHInpyeMocTb 1
ubdeperman bysKiumn Crp. 35-36 | Ne3,4 111 Ne2, IV Ne3 4
MHOTHX HIEPEMEHHBIX
5.3. OkcrpemyMm ¢pyakmn MHOTHX | JJorm.3: ctp. 80-82 | No2 111 Ne2 VI No2
TNIEPEMEHHbBIX 4
6 HurerpanbHoe ucunciaenne GyHKIUH MHOTHX MepeMEHHBIX 12
6.1. | KpuBonuHeiiHble HHTETpaJIbI Homn. 2: ctp. 135-143
Pazobpats pereHns npuMepoB 6
6.2. | [BoiiHbie u TPOIHBIC Jom. 2: ctp. 115-130
WHTETpajbl 6

Pazobparts pereHns npuMepoB

6. YuyeOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE o0ecnedeHne JUCHUINIMHBI (MOIYJIA)

6.1. Ilepeuenn yueOHOI IuTEPATYpPHI, HEOOXOAUMOI 115 OCBOCHHS AUCHUILIUHBI

OcHoBHasi yueOHasi iuTepaTypa:

1. bynaes, B.JI. Maremaruueckuii ananu3. OyHKIUN OAHOM NMEpeMEHHOHN [DIEeKTPOHHBIN

pecype] : yueb. / B.Jl. bynaes, M.S. flky6con. — Dnexrpon.nan. — Cankt-IletepOypr :
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Jlanb, 2012. — 544 c¢. — Pexum nocryna: https://e.lanbook.com/book/3173 (mata
obpamenust: 21.06.2021). — Pexum goctyna: AJiss aBTOPHU3. MOJIH30BaTEICH.

bynaes, B.Jl. Maremarnueckuii aHamu3. OYHKIUM HECKOJIBKUX IIEPEMEHHBIX
[DnexTponnsblii pecype] : yue6. / B.JI. bynaes, M.A. SIkybcoH. — DaekTpoH. JaH. —
Cankr-Ilerepoypr :  Jlams, 2017. — 456 c. — Pexum jgocryma:
https://e.lanbook.com/book/96244 (nata obpamenus: 21.06.2021). — Pexum moctyma:
JUIsL aBTOPH3. TI0JIb30BATEIICH.

bepmant, A.®. Kpartkuii Kypc MaTeMaTH4eCKOro aHain3a [DJIEKTpOHHBIN pecypc| :
yueb. mocobue / A.®. bepmant, U.I'. ApamanoBuu. — DnekTpoH. naH. — CaHKT-
ITerepoypr : Jlams, 2010. — 736 c¢. — Pexum  gocryma:
https://e.lanbook.com/book/2660 (mata obpamenus: 21.06.2021). — Pexum nocryna:
JUTSL aBTOPU3. MOJIb30BATENCH.

JlonmosiHuTEIbHAS YUeOHasl JIUTEpaTypa:

1.

2.

3.

Baramnos B.3. Beenenue B maremarnueckuii ananus. YaeOHoe nmocooue. / B.3. Baranos. -
Crepnutamak: U3n-Bo CO baml'y, 2014. - 104 c. [51 2k3.]

CabutoB K.b. ®ynknmnonanpuble, nuddepeHuanbable 1 UHTErpalibHble YPaBHEHUS. —
M.: Breicmas mikona, 2005, 671 c. [34 2k3.]

Barano B.3. Jluddepennmansnoe ucuncneHne (yHKIUNH HECKONbKUX MEPEMEHHBIX.
Y4yebnoe nmocobue. / B.3. Baramnos. - Crepnutamak: M3n-so C® baml'y, 2013. - 106 c.
[25 9K3.]

6.2. Hepeqeﬂb SJICKTPOHHBIX OHOJIMOTEUHBIX CUCTEM, COBPEMECHHBIX HpO(l)eCC]/IOHaJILHbIX
0a3 JAaHHbIX U HHq)OpMaIII/IOHHLIX CIIPABOYHBIX CUCTEM

Ne HaumeHoBaHue JOKyMeHTa ¢ yKa3aHHeM PeKBHU3UTOB
n/n
1 JoroBop Ha goctyn k ObC ZNANIUM.COM wmexnay baml'V B niuue nupexropa CO
bamlV 1 OO0 «3nannmym»Ne 3/22-36¢ ot 05.07.2022
2 Jlorosop Ha moctyn k DBC «3BC IOPAUT» (monnas komnekust) Mesxay baml'y B e
mupextopa C® Baml'V u 000 «dnexrponHoe m3natenbctso FOPAWTY Ne 1/22-36¢ ot
04.03.2022
3 Horosop Ha noctyn k ObC «YHuBepcurterckas 6nbaroTexa oHnaitH» mexxay baml'y u
«Hexcemequa» Ne 223-950 ot 05.09.2022
4 | Jlorosop Ha goctyn kK OBC «Jlaub» Mexay baml'Y u m3garensctBoM «Jlanb» Ne 223-948
ot 05.09.2022
5 | Horosop Ha noctyn k ObC «Jlaub» Mexnay baml'VY u uzgarensctBoM «JIanb» Ne 223-949
ot 05.09.2022
6 Cornamenue o corpynauuectse Mexxay baml'y u uznarensctBom «Jlaub» Ne 5 ot
05.09.2022
7 OBbC «3b baml'¥Y», 6eccpounstit forosop Mexay baml'V u OO0 «OTkpbIThbIe
6ubamoreunsie cucteMbl» Ne 095 ot 01.09.2014 r.
8 JHorosop Ha B/ nuccepraumii mexay baml'V u PI'b Ne 223-796 ot 27.07.2022
9 Horosop o noaxioueHun kK HOb u o nmpenocraBnenun nocrymna k oobekram HOb mexy
bamIl'V B muue nupexropa CO baml'y ¢ ®T'BY «PT'b» Ne 101/HOB/1438-I1 ot
11.06.2019
10  Jlorosop Ha goctyn k O5C «3bC FOPAWUT (monHas komtekius) mexny YYHuT B muie

mupextopa CO YYHuT u 000 «dnexrpornoe m3natensctso FOPANUTY Ne 1/23-36¢ ot
03.03.2023

ITepedyens pecypcoB HH(POPMALMOHHO-TEJICKOMMYHHKAMOHHOI ceTH «MHTEepHeT» (naJ1ee -
cerb «MTHTEpHETY)
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Anpec (URL)

Onucanue CTpaHUIbI

http://math24.ru/
http://mathhelp.spb.ru
http://studlab.com/

=
OONHEZ

4 http://highermath.ru

Kpartkue Teopernyeckue BHIKJIAIKH U OYEHb MHOTO IIPUMEPOB
Marepuaisl 110 BbICIIEH MATEMATUKE B IOMOILb CTyICHTaM
Crynenueckas maboparopus. O630p codra it CTyIEHTOB.

HHTepHeT skcrepuMeHThl. bubimnoreka ydeOHBIX MaTEpHAIIOB.

Opurunansasie MathCad - pemareny.
caliT mocBsIIeH BhICIIEH MaTeMaTrke 111 BY30B, a Takke
COJICPXKUT OMOJIMOTEKY IO MaTEeMATHUKE JIJIS CTY/ICHTOB,
aOUTYPHUEHTOB ¥ IIKOJIHHHUKOB.

6.3. [lepeyeHb JHIEH3MOHHOTO ¥ CBOOOHO PACIIPOCTPAHAEMOI0 IPOrPAMMHOI0

06ecneqeﬂnﬂ, B TOM YHUCJIC€ 0T€YE€CTBCHHOI'0O IPOU3BOACTBA

HaumeHoBaHHE MPOrPaMMHOI0 o0ecriedeHus
Kaspersky Endpoint Security / 950 / OO0 «CwmapTtnaiiay/ Ne44/013 ot 06.12.2021

Windows 10 Education N / beccpounas / Microsoft Imagine. [Tognucka Ne8001361124 ot

04.10.2017 r.

Office Standart 2010 RUS OLP NL Acdmc / 200, Beccpounas / OOO «Kommanust @epmoy / Ne

@-04211 ot 12.03.2021

7. MaTrepuajibHO-TeXHUYeCKas 0a3a, HeOOXOAUMAs VISl OCYIIeCTBJIECHUS 00pPa30BaTeILHOI0

npouecca no JMCuMIvInee (Mo1yJIi)

Tun yuyeOHoil ayauropun

VYyeOHast ayuTOpus AJis IPOBEACHUS 3aHATHH JIEKIIHOHHOTO
TUna, yueOHas ayAUTOpUs AJIs IPOBEICHUS 3aHATHI
CEMHHApPCKOIo TUIA, yueOHas ayAUTOPHs TEKYILIETO KOHTPOJIS U
IIPOMEKYTOUHOM aTTecTallly, ydeOHast ayAuTOPHs TPYMIOBBIX U
VHJIMBHUIYQJIbHBIX KOHCYJIBTALMN
VYyeOHast aynuTopus AJis IPOBEACHUS 3aHATHII CEMUHAPCKOTO
TUNa, ydeOHas ayAUTOPUS TEKYIIEro KOHTPOJIS U
MIPOMEXYTOUHOM aTTecTaluu, yueOHast ayAUTOPHsI TPYIIIOBBIX U
VMHIVBUAYAJIBHBIX KOHCYJIbTAlUI

OcHaleHHOCTh y4eOHOoi
ayJIMTOPUH
Jlocka, yaeOHas meberb,
IPOEKTOP, IKPaH, y4eOHO-
HarJIsIHbIE TOCOOUS.

Hocka, yueOHast MeOeb.

VYuebHas ayIuToOpus 11 NPOBEICHHS 3aHATUH JIEKIIUOHHOTO
THIMA, yueOHas ayIuTOpus JJis POBEICHUS 3aHATHI
CEMHHApPCKOIo TUIA, yueOHas ayAUTOPHs TEKYILIETO KOHTPOJIS U
IIPOMEKYTOUHOM aTTecTallly, ydeOHasi ayIuTOPHs TPYMIOBBIX U
VHJIMBHUIYQJIbHBIX KOHCYJIBTALMN
KabuneT MaTeMaTUKH HIKOJILHOTO THUIA. YUeOHas ayAUTOPHS JUIs
MIPOBE/ICHUS 3aHATUI JIEKLIMOHHOTO TUIA, yuyeOHas ayAUuTOpHUs
JUIS TIPOBEJIEHUS 3aHATUN CEeMMHAPCKOTO THIIA, yuyeOHast
ayIUTOPHS TEKYIIETO KOHTPOJISA U IPOMEKYTOUHOHN aTTECTALUH,
yueOHasi ayJUTOPUS TPYNIOBBIX U UHINBUTYaJIbHBIX
KOHCYJIbTALIUM.

Jocka, yueGHast MeOerb,
MEPEHOCHOU MPOEKTOP,
MePEHOCHOM KpaH, yueOHO-
HarJsIHbIe TTOCOOMUS.

Hocka, mpoektop, yueOHast
Mebenb, yueOHO-HaTJIsAHbIe
nocoous.

Kabuner nHpOpMaIIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA.
VYyeOHast ayuTopust AJis IPOBEACHUS 3aHATHH JIEKIIHOHHOTO
TUNa, yueOHast ayAUTOPUS ISl IPOBEJCHUS 3aHATHIHA
CEMHUHApPCKOro TUNa, yueOHasi ayJUTOPHUS TEKYIEro KOHTPOJIS U
MIPOMEKYTOUHOM aTTecTallly, ydeOHas ayAIuTOPHs TPYIIOBBIX U
MHJUBUAYAIbHBIX KOHCYJIbTAUI
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Hocka, yueOHas meberb,
KOMITBIOTEPBI, IPOEKTOP,
JKpaH



UuTanbHBIN 3aJ1: TIOMEIICHUE JJII CAMOCTOSITEIHHOM pabOThI yaeOHast Mmebenb, yaeOHo-
HarJsIHbIC T0CO0uSs,
KOMITBIOTEPBI
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