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1. HEJIb Y 3AJJAYH JUCHHUILINHBI

I[envro mucuMIIMHBL SBJISETCS (OPMHUPOBAHHE IPEJICTABICHUNH O MOHATHSAX UM METOJax
MaTE€MaTUYECKOI0 aHAIM3a, €ro0 MECTE U POJIM B CUCTEME MATEMATHUYECKUX HAYK, UCIIOJIb30BAHUU B
€CTECTBEHHBIX HAayKaX, B IIKOJIBHOM KypC€ MaTEMaTUKHU.

3adauu NYCIUIIINHEIL:

- BbIpa0OTaTh YMEHUS M HABBIKH BBIYMCIICHUS TPEICIIOB, HAXOXKICHHS MPOU3BOJIHBIX M
HMHTETPAJIOB, JI0KA3aTeIbCTBA CBOMCTB M TEOPEM, OTHOCSAIIUXCS K OCHOBHBIM MOHSATHAM
MaTeMaTUYECKOI'0 aHAJIN3a;

- HAy4YUTh MPUMEHATH METOJBl MAaTeMaTHYCCKOrO aHajgu3a Ui peEUICHHS 3ajad,
HaXO0XIACHUA I‘COMeTpI/I‘-IeCKI/IX nu (1)I/I3I/I‘-ICCKI/IX BCJIMYMH,

- II03HAKOMHTH C COBPEMEHHBIMH HAIPABJICHUSIMH Pa3BUTHS MATEMAaTHUECKOTO aHAJIN3a U
€ro MPUIIOKEHUSIMU;

- JIaTh Hay4YHOE 00OCHOBAHHE MIKOJIBHOIO Kypca «AJreOpa 1 Havyajia aHaIu3ay.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII

JIMCIMITIMHA OTHOCUTCS K 00s13aTesbHOM YacTu npodeccronanbroro mukia (61.0.07.03).
MareMaTtuueckuil aHaau3 sIBISETCS OAHOM M3 0a30BBIX JUCIUIUIMH B 00pa30BaTEIILHOM ITporpaMmme
MOATOTOBKU y4uTeNsl MaTteMaTuKu. [loMrumMo ee BaXXKHOCTH KaK CaMOCTOSITENIbHAs AUCIUIUIMHA, OHA
SIBIISICTCS. OCHOBOM ISt M3YYEHUS] TaKUX AUCHUIUINH, Kak «Teopust QyHKUMH NEHCTBUTEIHEHOTO
nepeMeHHoro», «Teopus (QyHKUMHA KOMIUIEKCHOTO IepeMeHHoro», «Jluddepenunanbabie
YPaBHEHHUS U yPaBHEHUS! C YACTHBIMH MPOU3BOAHBIMUY, «UHCIEHHbIE METOAB, «DU3HKa» U Ap.

3. TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA JUCHUIIJIMHBI

[Ipoiecc  w3yueHus JUCHUIUIMHBI — HampaBieH Ha  (opMUpOBaHHE  CIEAYIOIINX
KomnemeHuui.

- CrnocoOeH MpOoeKTUpOBaTh M pPEaJM30BHIBATH NPOrPaMMy OCHOBHOIO U CpEIHEro OOLIero
o0pa3oBaHus B peaMeTHOH obnactu Marematuka (ITK-1).

B pe3ynbrate u3yuyeHUs IUCHUIUIMHBI CTYACHT JOJDKEH:
3HaTh:
[T1K-1.1 - oCHOBBI MPOEKTHPOBAHUS W pealli3allid MPOTpaMMbl OCHOBHOTO M CPETHEro O0O0IIero
oOpa3oBaHus B IpeAMETHOM oOactu Maremaruka (3);

Ymersn:

[1K-1.2 - npoexkTHpoBaTh W NPOBOIUTH Y4eOHbIE 3aHATHS [0 MaTeMaTWKe, B TOM 4YHCIE
UCTIOJIB30BaTh METOJBI M CPENCTBA MEAarOrHYecKOro MOHWTOPHHTA, MO3BOJISIOIINE OICHHUTH
CTereHb C(HOPMUPOBAHHOCTH Yy OOYy4YalOMIMXCSl KadecTB, HEOOXOAMMBIX [UIs JalbHEWIIero
oOyuenus u pa3Butus (Y);

Baaners:
[1K-1.3 - meronamu, MpuUeMaMH M CIOCOOAMHU TPOEKTUPOBAHMS M pPEATHU3ALUU MPOrpaMMBbI
OCHOBHOTO U cpenHero oomero oOpa3oBaHusi B mpeaMeTHOM oOnactu  Maremaruka (B).



4. OFbEM JIUCHUILIMHBI Y BUJIbI YYEBHOM PABOTHI

OO01mas TpyA0eMKOCTh TUCIUTUIHHBI COCTaBIsIeT 12 3a4eTHBIX €IMHUIL.

Bunx yueOHol paboThl Bcero Cemectp

4acoB 1 2 3 4
AyauTopHbIe 3aHATHS (BCEro) 150 42 42 22 44
B Tom uncine:
Jlexrmu (JI) 62 18 18 8 18
[Tpaktuueckue 3ausatus (I113) 88 24 24 14 26
Cemunapsl (C) - - - - -
Jlaboparopusie pabots (JIP) - - - - -
CamocrositesabHast padora crygentros (CPC) 201 111 39 14 37
(Bcero)
B Tom uncine:
IToaroToBKa K JICKITMOHHBIM U NMMPAKTHYCCKUM 50 30 10 - 10
3aHITHIM
KomnnokBuym 50 30 10 - 10
Teopernueckuii ompoc 50 30 10 - 10
WuauBuayanbHOe TOMAIIHEe 3aJaHue 37 21 9 - 7
IToaroroBka K TECTUPOBAHUIO 14 - - 14 -
Bun npomexyTouHoil artecTanuu (3auer, - JK3a- | DK3aM | 3a4eT | DJK3a-
9K3aMEH) MEH eH MEH
DK3aMEHbI 81 27 27 - 27
OO01mas Tpy10eMKOCTh qac 432 180 108 36 108

12 5 3 1 3
3aUETHBIC €IMHUIIBI

5. COAEP) KXAHUE JUCIUIIJINHbI
5.1. Conep:xanue pa3nenoB (MoayJieil) 1M CHUILTHHbBI

Ne HaumenoBanue
n/m | pasgesna (MOayJis)

Conepxanue

AUCIUITINHbI
1. MHO)KECTBa, CucremMa MHoecTBa IeHCTBUTEIBHBIX YHUCCII, OTPaHNUYCHHBIC U
J€eHCTBUTEIbHBIX HCOTpPpaHNYCHHBIC YHCIIOBBIC MHOXECTBA, aKCuomMma 0

yucel. PyHkuuu

cymectBoBauun TBI' u THI' orpanndyeHHOro MHOXECTBa.
Moaynb  IEMCTBUTENBHOTO YHMCJIA, CBOMCTBA  MOJIYJIS.
N3006paskeHne eicTBUTENBHOTO YHCTIA.

OCHOBHBIE  YHCIOBBIE HPOMEKYTKH. (OCHOBHBIE
MOHATHSI (OKPECTHOCTD, ITPENIEIbHAs TOUKA U JIP.)

[Tonsitue Qynkuuu (ompenenenue f(x), cmocoOb!
3aJaHus, paBHbIE (YHKIMH, OINEpauud Hal (YHKIHUIMH,
MOCTOSIHHBIE (PYHKIMM, CJOXKHasi W oOpaTHas (YHKIUH).
ITocnenoBarenbHOCTD (onpenenenue, 4K CIIOBas
MO/INOCIIEIOBATEIbHOCTh, ~ MOHOTOHHBIE,  OTPaHHYEHHBIEC)
Hekotopbie Ttumel mnoBeneHUs (GYHKIUU (MOHOTOHHOCTb,
OTrPaHUYEHHOCTb, YETHOCTh U HEYETHOCTb, IEPUOIUYHOCTH).




Ipenen

[Ipenen yncnoBOM MOCIIENOBATENBHOCTUA. beCKOHEUHO
MaJible 1 O€CKOHEUHO OOJIBIINE MOCIEA0BATENHLHOCTH.

Omnpenenenne npenena GyHknuu B Touke mo Kommu u
l'eline, UX HKBUBAJIEHTHOCTh. Teopema O €IUHCTBEHHOCTH
npenena. becKOHEYHO Masble BEIWYMHBI  (OIpeneieHHe
OCCKOHEYHO MaJIOW  BEJIIMYMHBI, TEOPEMBl O CyMMe
OCCKOHEYHO MAJIBIX BEIUYHH, MPOU3BEICHUU OTPaHUICHHON
B OEeCKOHEYHO Majoi  BEJIWYUMHBI, HEOOXOAUMOE U
JIOCTATOYHOE YCIIOBUE JIJIsI (XILrD f(x)=A).

0

Teopembl 0 mpenenax (mpeaena CyMMBbl, IPOU3BEICHUS
Y YaCTHOTO, O COXpaHeHHH (YHKIMEH 3HaKa CBOETO Mpe/ea,
0 COXpaHEHUH MPEesIOM 3HaKa PYHKIIMH, TeOpeMa O Mpejese
npoMexyTouHoi Gpynknun). CpaBHEHHE OECKOHEYHO MAaJIbIX
BEJIMYMH. OKBUBAJCHTHbIC OECKOHEUHO Mauible. llepBbrii
3aMeyvaTeNbHbIi peaen. OMHOCTOpOHHUE TPeAebl ()yHKIIHH.
[Ipenen d¢yuknuun Ha OeckoHeyHocTu. HecoOcTBeHHBIE
npenensl. Teopembl 0 OecKOHEYHO OONBIIMX M OECKOHEYHO
MaJbIX.

CymiecTBOBaHUE Mpe/ena MOHOTOHHON OrpaHUYeHHOMN
MoclieZIoBaTeIbHOCTU.  BTOpoli  3aMedarenbHBIM  Tpefen.
[IpuHIMI BIOXKEHHBIX OTPE3KOB. [IpUHIUI CXOIUMOCTH
(Teopema 0 mpezene MOAMOCIEIOBATEILHOCTH, CXOMASIIEHCS
MOCIE0BAaTENbHOCTH, TeopeMma bonpuano-BeepmTpacca o
CYLIECTBOBAHMM  CXOJALICHCS  MOJNOCIEA0BATEIHHOCTH
OTpPaHUYEHHOM MOCIIC0BATEITLHOCTH).

HeoOxonumoe u JOCTaTOYHOE yCIIOBUE
CYIIIECTBOBAHUS TIpe/esia YHUCIOBOM TOCIEIOBATEIHLHOCTH.
YcnoBue cyiecTBOBaHMS KOHEYHOTO npeaena as GyHKIUH.

ACHUMITOTHI.

HenpepbIBHOCTS.
JJleMeHTapHbIe
pyHkumnu

HenpepbIBHOCTh (PYHKIIMM B TOUKE M HA MHOXECTBE.
HenpepplBHOCTE  CyMMBI, HpPOU3BENEHUS W  YacCTHOIO
HenpepbIBHBIX (yHkIMA. [lepexon k mpeaeny mHoJ 3HaKOM
HenpepelBHOW  (QyHKuMH.  HempepblBHOCTH  CIOXKHOMU
¢bynkuun. OZHOCTOPOHHSSI HETIPEPhIBHOCTh. TOUKK pa3phiBa
GbyHKIMY, UX K1accuuKarus.

CpoiicTBa (yHKUUH, HENpPEepbIBHBIX Ha OTpE3Ke.
Teopema o0 cCylIecTBOBaHMM W HENPEPHIBHOCTU OOPAaTHOMN
¢ynkuuu. IloHsATHE paBHOMEPHO HENPEpPLIBHON (YHKIHUU.
PaBHOMEpHAsT HENpPEpBIBHOCTh HENPEPBIBHOM Ha OTPE3KE
GyHKIMU.

CrenenHass QyHKIMS C HaTypaJbHbIM IOKa3aTeleM,
cBoiictBa. CreneHHas (QYHKIHUS C ILEIbIM OTPULATEIbHBIM
rmokasareneMm,  cBorcrBa.  CylecTBOBaHME  KOPHI €
HaTypaJdbHBIM  Toka3areneM. CreneHHas  (QYHKIUS C
pannoHanbHBIM TOKa3zaTteneM. OmnpeneneHne W CBOWCTBA
CTENIEHM C PpalMOHAJIBHBIM IOKazareneM. OlpeneneHue u
CYIIECTBOBAHUE CTEIIEHH C MPPALMOHAIBHBIM IOKA3aTEIIEM.
IlokazarenbHast ¢yHKuMs M ee cBoiictBa. CyliecTBOBaHUE
norapudmoB. Jlorapudpmudeckas (yHKIHS U €€ CBOWCTBA.
CBs3b Mexay JorapudMamMu ¢ pa3IMYHBIMH OCHOBaHMSMHU.
CrenenHple (YHKIUMU C JEHCTBUTENBHBIM IIOKa3aTelseM.
HenpepbIBHOCTh  MOKa3aTeNbHOW,  JiorapuMUYecKoil u
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crernieHHONW (yHKIMiA. TpuroHomerpuyeckue Hu OOpaTHBIE
TPUTOHOMETpHUYecKue (QyHKINHU, UX CBOMCTBA.

IIpousBoaHas u
nuddepenumaln

3amaun, NPUBOIAIIME K TMOHATHIO MPOHM3BOJHOM.
Ompenenenne  TpoW3BOAHOW  (GYHKIMM B TOUKE.
I'eomeTpruecknii 1 MEXaHUYECKHUM CMBICI IIPOU3BOAHOM.

HuddepenuupyemMocts 1 HempepbBHOCTH. [IpaBmiia
middepentmpoBanus. uddepenunpoBanue CroxHOW u
oOpatHoii (yHkiun. [Ipon3BoiHBIE OCHOBHBIX 3JIEMEHTAPHBIX
¢bynkuuid. Jlorapupmudeckoe quddepeHpoBanume.

Hudpdepennman. ['eomerpuueckas HHTEpIpPETALUI
muddepeHnuana. [TpaBuna g epeHIpOBaHusI.
HNHBapuaHTHOCTH dhopmbl nuddepennmana.
HuddepenuupoBanue GyHKUINH, 3aTaHHBIX TapaMETPUUYECKU
U B TMOJAPHBIX KoopauHaTax. [Ipow3BOAHBIE BBICIINX
TIOPSIAKOB.

OcHOBHBIE TeopeMbl
aupdepeHnaaIbLHOro
HCYHUCICHUS

Teopembr ®epma, Poms, Jlarpamwxka u Komm
(reomerpuueckuii cmeica, ciuenctsus) IlpasBwia Jlonmurans
packpsiTusi HeompezneneHHocted. Popmyna Teinopa u ee
IIPUMEHEHUE B IPUOIMKEHHBIX BBIYUCICHUSIX.

[Tpu3Haku MOCTOSHCTBA, BO3pacTaHUs M yOBIBaHUSA
¢bynkuuu. Makcumym u MuHAMYM (yHKnun. [IpusHaku
KCTPEMYMOB.  BBINMyKi10CTh ¥ BOTHYTOCTH  IpaduKOB
¢byakuu. Touku nepernda. OOmiee ucciaenoBanue HyHKIUH
U noctpoeHue ux rpapukon. HaxoxxaeHue HauOoOJbIIEro U
HAaMMEHBIIET0 3HaY€HUN (QYHKIIHI.

Heonpenenennbli
HHTErpaJ

[lepBooOpazHas  (yHKUMA W HEONpeAeNeHHBIN
uHTerpan. OCHOBHbIE CBOMCTBA HEONPEIEIIEHHOTO UHTETpala.
Tabnuia OCHOBHBIX HHTErPAJIOB.

OcHOBHBIE METO/IbI WHTETPUPOBAHUS:
WHTETPUPOBAHUE 3aMEHOM MEPEMEHHON, UHTETPUPOBAHKE 11O
YacTsIM.

HNuTerpupoBanue palnoHaIbHBIX byHKUIMI
(MHOTOWIEH, IpOOHO-paliMoHaNbHas (YHKIUS, TpaBUIIbHAA U
HeMpaBWIIbHAs ~ palMOHaNbHas  ApoOb).  I[lpocreiimme

palnyoHanIbHble JpoOM M UX HHTEerpupoBaHue. Pasznoxenue
MIPABUIBHON pPALMOHANBHOM JIpoOM Ha CyMMY NpPOCTEHIIUX.
[IpaBuiio UHTETPUPOBAHUS PALIMOHATILHONU JPOOH.
WHuTerpupoBaHne  NpOCTEUININX  MPPALMOHAIBHBIX
¢ynkuii. [logcranoBku Diinepa.
WHTerpupoBaHue HEKOTOPBIX TPUTOHOMETPUYECKUX
BBIPAKCHMI.

OmnpenesieHHBII
HHTErpaj

3amauy, NPUBOIAIINE K TIOHATUIO OIPENEIECHHOIO
uHTerpana (Iiomangs KpUBOJIMHEMHON Tpameuuu, paborta
IepeMeHHON cuiibl). [IoHATHE ONpeneIeHHOrO HHTETpalla, Ero
F€OMETPUYECKHUM CMBICI.

Heo6xonumoe ycioBue uHTerpupyemMoct. Hwkaue u
BepxHHe cymmbl  JlapOy ~ orpaHMYeHHON  (QYHKIMH.
Heo6xonuMoe M 10CTaTOYHOE YCIOBHE HHTEIPUPYEMOCTH.
Knaccel  uHTerpupyembix  QyHKUMNH  (MHTETpUPYEMOCTh
HEeNpepbIBHOH (PYHKIIUU, HHTEIPUPYEMOCTb OrPaHUYEHHOU
GYHKIIMM ¢  KOHEYHBIM  YHCJIOM  TOYEK  pa3pblBa,
UHTETPUPYEMOCTh  MOHOTOHHOM  dyHkimn)  OcHOBHBIE
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CBOMCTBA ONPEIEICHHOr0 uHTErpaina. TeopeMa o cpeHeM.

Wurterpan kak  ¢yHKIOUS  BEPXHEro  Mpenena.
CymiecTBOBaHHE  MEPBOOOPA3HOM  JuIsi  HENpPEpbIBHOM
¢dbynkuun. @opmyna Herorona-Jleibnuma. MHTerpupoBanue
10 4acTsAM B ONpPEEIIEHHOM MHTerpajie.3aMeHa IepeMEHHON
B OIPENECICHHOM uHTerpaie. MHTerpupoBaHWe YETHBIX,
HEYETHBIX U IEPUOANUECKUX (PYHKITHIA.

[Tpubnmxennoe BBIYMCIICHUE ONPENIETIEHHOTO
uHTerpata  (popMyna  mpPSAMOYTOJNBHHUKOB,  TpPaIleIyH,
Cumrcona).

8 | lpuiaoxenus [Tnomanp mIockux GUryp B AEKapTOBBIX M MOJSPHBIX

onpeaeaeHHOT0 KOOpJMHAaTaXx.
HHTerpaja Bbruucnenne obvema Tena ¢ 3aJaHHOW IUIOIIAABIO
norepeyHoro ceuyeHus. OObeM Tena BpaleHUs.
Beruucnenue JUTUHBI rJaKon KPUBOH.
Huddepennman muuabl 1yriu. KpuBH3Ha IUIOCKOW KpPUBOMA.
[1nomans NOBEpXHOCTU BPALIEHHUS.
duznyeckue MIPUIIOKEHUS OIIPEIEIIEHHOTO
UHTerpaja.

9 | Auddepenunanbnoe Onpenenenue (YHKIUU HECKOJIbKUX IE€PEMEHHBIX.
ucuuciaenne pynkoun | [Ipenen pyHkunMu HECKONIbKUX NepeMeHHbIX. HenpepbIBHOCTD
HECKOJBKHUX (yHKINN HECKOJIBKHX TIEPEMEHHBIX.
nepeMeHHBbIX. YacTHble NMPOU3BOJHBIC, UX T€OMETPUUYECKUNA CMBICIL.
Oynkuuu. [penen. HuddepenmupyeMocTh  QYHKIOUH  ABYX  IEPEMEHHBIX
HenpepbIBHOCTD. (onpenenenue, HEOOXOQMMOE  YCIOBHME,  JIOCTaTOYHOE
Huddepernupyembie ycnoBue). AuddepeHunpoBanue CI0KHONW (HYHKITUH.
(GYHKIIMN HECKOJIBKUX Huddepennnan QyHKIUA HECKOIBKHUX IMEPEMEHHBIX
MEPEMEHHBIX. (ompeneneHue, TEOMETPUYECKUH CMBICI, WHBapUaHTHAs
OKkeTpeMyM (QyHKIHH dopma nuddepeHnmana MHepBOro  MopsakKa, IMpaBHia
HECKOJIBKUX HAaxO0KJICHUS muddepeHnnana). Huddepenunan B
NIEPEMEHHBIX. NPUOINKEHHBIX BBIYMCICHHUSX.

VYpaBHeHHE KacaTeNbHOM IUIOCKOCTM M HOpPMalu K
MTOBEPXHOCTH.

HuddepenunpoBanre HesiBHOM ¢(yHKuuu. YacTHbie
Npou3BOAHBIE U Jau((depeHIranbl  BBICIIUX  MOPSAKOB.
®opmyna Telinopa 11 GyHKIUH IBYX IEPEMEHHBIX.

[Tpou3BosHas no HampasiaeHuto. [ paaneHT.

Omnpenenenue MakcHUMyMa u MUHUMYMa.
Heo6xonumoe ycnoBue skctpemyma. JlocrarouHoe ycioBue
IKCcTpeMyMa Al QYHKIUU JABYX ITE€PEMEHHBIX.

VYcnoBHbIN 3KcTpeMyM. Haxoxaenue HanOobIIero u
HaVMEHBIIIETO 3HAYEHUM.

10 | UuTerpanbHoe 3amaun, NPUBOJMIIME K  TOHSATHIO  JIBOMHOTO
ucuncjieHue GpyHkuuu | mHTerpana. OmnpeneneHue  IBOWHOIO — MHTErpana, €ro
HECKOJIbKHUX CBOMCTBA.
nepeMeHHbIX. Bbruncnenne  BOWHOrO  HMHTErpaja  MOBTOPHBIM

JIBOMHO U TPOMHOU
UHTETpall.
KpuBonunelinbie
MHTETpaJIbI.

UHTETPUPOBAHMEM. 3aM€Ha IIEPEMEHHOM B  JBOMHOM
nHTEerpae. JIBOiHOM HHTErpall B MOJISPHBIX KOOPAUHATAX.
IIpunoxkenus  nBoiiHoro  wuHterpana.  llonsrtue
TPOMHOTO HWHTErpana. 3aMeHa I[EpPeMEHHBIX B TPOMHOM
uHTerpase. TpoWHOW HMHTErpaJl B UWIMHAPUYECKUX H




chepuueckux  KoopAuHatax. lIpwiiokeHHs — TpOIHOTO
MHTErpana.

3agaya o0 paboTe IUIOCKOTO CHUJIOBOTO  IIOJIS.
OnpeneneHne, OCHOBHBIE  CBOMCTBA M BBIYMCICHHUE

KPUBOJIMHEWHOro uHTerpana I poaa.

KpuBonuneiinsie uHTerpansl Il pona. CBs3p mexay
KpUBOJIMHEHHbIMU uHTerpasiamu [ u Il poma. dopmyna
Pumana-I"puna. He3aBucMMOCTh KPUBOJMHEMHOTO MHTErpasia
OT IYTH UHTETPUPOBAHUS.

11 | Paaml. UucnoBoit psan. OcHoBHble mnoHATHA. [Ipumepst.
YHucnosble psabI. CBoiicTBa cXomsmuxcst psAaoB. ['eoMeTpuyecKui  psii.
OyHKIUOHATIBHBIC psAbl. | [apMonudeckuit psa. HeoOxomumplid MPU3HAK CXOIUMOCTH
Crenennsie psasl. Psaasl | psana. HeoOxonumoe u J0CTaTOYHOE YCIOBUE CXOJUMOCTH
dypee. psanoB(kputepuit Kormm).

[Ipu3Haku CXOIAUMOCTH PSJOB C MOJOXKUTEIHHBIMHU
YylleHaMU: TPU3HAK cpaBHeHWs, npus3Hak [lamambGepa,
pagukanbHbI  npu3Hak Komm, WHTErpanpHbI NpU3HAK
Kommn.

AOcomioTHasT U YCJIOBHas  CXOJUMMOCTb  PsJIOB.
3nakouepenyromuecs psaasl. Teopema Jleitonua. Teopemsl o
CXOOSIIMXCS pAnax (IepecTaHOBKAa 4JIEHOB aOCOJIIOTHO
cxopsierocs psjaa, reopema Pumana).

[Tonsitie (yHKIMOHATBHON IMOCIEAOBATEIILHOCTH |
(YHKIIMOHATIBHOTO psfa.

[Tonsitre crenenHoro psaa. Teopema AGens. Pannyc n
HMHTEpBaJl CXOAMMOCTU. TeopemMbl O CTENEHHbIX psgax
(paBHOMEpHas CXOJIUMOCTb, WHTETPUPOBAHUE "
muddepeHIpoBaHue).
3agadya o pasnoKeHHH (QYHKIIMU B CTeNeHHOW psa. Psin
Teitnopa. /locrarouHoe ycioBue pazioXKUMOCTH (YHKIHU B
pan Telnopa. Paznoxenue byHKIMIA
sin x, cosx, e, In(1+ x), (L + X)* B cTeneHHOM psif.

5.2 Pa3enbl AMCUMILIMHBI U MEXKINCHUIIIMHAPHBIE CBA3H C 00ecneYnBaeMbIMHU
(mocseayomMMu) TUCHUNJIMHAMUA
Ne | HammeHoBaHue Ne pa3nenoB JaHHOM AUCHUNIMHBI, HEOOXOAUMBIX J1JIs1

n/n | odecnmeYnBaeMbIX H3yUYeHHus o0ecneunBaeMbIX (OCTEAYOINX) AUCHHMILINH
(mocsenyrommx) 1 2 3 4 5 6 7 8 9 |10 | 11
AUCHMILINH

1. | Aaredopa +

2. | 'eomerpus + +

3 | Teopus unces u + + +
YHCJI0BbIE CHCTEMbI

4 | Teopus pyHkumii + + + + + + + +
KOMILJIEKCHOT' O
nepeMeHHOro

5 | Teopus pyHkumii + + + + + + +
JEeHCTBUTEILHOIO
nepeMeHHOro




6 | Anpdepennnanbupie | + + + + + +
YPaBHEHHUS
7 | McTopusi MaTeMaTHKH | + + + + + +
8 | ®dusmka + + + + + +
9 | Meroauka o0yueHust + + + + +
MaTeMaTHKe
5.3. Pa3znesibl AMCHMILIMH ¥ BUJbI 3aHATHI
Ne | HaumenoBanme pa3jaesa Jlek [paxr.| B TOM unciie B CPC Bcero
n/ AUCHUTLTHHBI 107011 3aH. HHTEP-
n AKTHBHOM
dopme
1 kypc, 1 cemecTp
1. | MHoxecTBa, cucrema 10 12 24 51 73
JNEHCTBUTENBbHBIX YHCET.
DyHKIMHU
2. | Ilpenen 8 12 - 60 80
OK3aMeH - - - - 27
Bcero B 1 cemecTpe: 18 24 2 111 180
B mom uucne 6 JIEKI[ | OpaKT.
UHMEPAKMUBHOU opme 2 -
1 kype, 2 cemecTp
3 | HempepbIBHOCTS. 8 12 24 19 39
OneMeHTapHble QYHKINUU
WHTerpaibHOe HCUUCIIEHNE 10 12 20 42
(GYHKIINY HECKOJIBKUX
TIEPEMEHHBIX. Pl
DK3aMeH - - - - 27
Bcero B 2 cemecTpe: 18 24 2 39 108
B mom wucne s JIEKL] | IpaxT.
UHMEPAKMUBHOU (opme - 2
2 Kypc, 3 cemecTp
4 | TlpousBoaHas u 2 4 29 4 10
muddepennman
5 | OcHOBHBIE TEOPEMBI 2 4 - 4 10
Qg depeHInaIbHOro
WCYHCIICHUS
6 | HeonpeneneHHbI HHTETpa 4 6 - 6 16
3auer - - - - -
Bcero B 3 cemecTpe: 8 14 2 14 36
B mom uucne ¢ JeKI[ | MPaKT.
UHMEPAKMUBHOU hopme 2 -




2 Kypc, 4 cemecTp

7 | OnpenencHHBIA UHTETPAI. 6 10 - 10 26
8 | IlpunoxeHus 6 8 - 10 24
OIIpEIEIIEHHOT0 HHTErpala
9 | IuddepenmuansHoe 6 8 24 17 31
UCYHUCIeHUE Ut QYHKITHH
HECKOJIBKMX MTEPEMEHHBIX.
OK3amMeH - - - - 27
Bcero B 4 cemecTpe: 18 26 2 37 108
B mom uucne s JEKL | MpaxT.
UHMEPAKMUBHOU hopme - 2
IK3amenst - - - - 81
BCEIO: 62 88 50 201 432
B Tom unciie, HCIIO/IBL30BAHNE HHTEPAKTUBHBIX JEKL | MpaxT.
. 25 25
¢opm, Texnosornii
JIEKIIUHN
Ne HaumenoBanue pasjaeJia Conep:xkanue
n/m | (MoayJisi) AUCHUIJIMHBI
Jlexknum — 1 kypc, 1 cemectp
1. MHOXecTBa IEHCTBUTENIBHBIX YHCE,
OrpaHUYEHHbIE U HEOTPAHUYEHHBIEC YHCIIOBBIE
MHOX€ECTBA, akcuoMa o cyuiectsoBanuu TBI' u THI
OTpaHMYEHHOI0 MHOYECTBA.
2. Monynb AeficTBUTEILHOTO YUCIIa, CBOMCTBA
Monyis. M300paxeHue qeiCTBUTENLHOTO YHCIA.
OcHOBHBIE YHCIIOBBIE NPOMEXYTKH. OCHOBHBIE
NOHSTHSL (OKPECTHOCTD, ITpeJiebHAasi TOUKa U Jp.)
MHo:xecTBa, CCTEMA
1 | neficTBHTELHBIX HHCEN. 3. Ilonstue pynknuu (onpenenenue f(x), cnocoOb!
F— 3aJlaHusl, paBHbIe (PYHKIIUU, OTIEpaIU HaJl
(bYyHKUIUSAME, TOCTOSIHHBIE (DYHKIUH, CIIOKHAS U
oOparHast pyHKIHN).
4. ITocnenoBarenbHOCTD (ONpeeseHHe, YUCI0Bas
MIOJINIOCIIEIOBATEIbHOCTh, MOHOTOHHBIE U
OrpaHUYCHHBIE MMOCIIEI0BATEIBHOCTH)
5. HexoTopsle TuIbI oBeieHus: QYHKIUU
(MOHOTOHHOCTb, OTPAHUYEHHOCTD, YETHOCTD U
HEYETHOCTb, IEPUOTUYHOCTD).
6. Ilpenen 4nciaoBOil Mocne10BaTEILHOCTH.
beckoHneuHo Maibie 1 0€CKOHEUHO OoJblIne
110CJIE0BATEIbHOCTH.
7. Omnpenenenue mpenena (QyHKIMM B TOYKE IO
2 | Hpeaen Komm u I'elfiHe, MX SKBUBaJIEHTHOCTb. TeopeMa o

CANMHCTBCHHOCTH IIpEaciia.

beckoHeUuHO Majble BEIUYMHEL. TCOPCMBIZ 0 CyMMC
OECKOHEUHO MaJbIX BCJIIMYHH, IMPOU3BCACHUN
OFpaHquHHOﬁ u OECKOHEYHO MaJjoit BCJIMYHMHEI,
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HGO6XOI[I/IMO€ n JO0CTaTO4YHOC YCJI0OBUC JIJIsL
lim f(x)=A.

X—Xg

8. Teopembl o mpenenax (mpeaena  CyMMBI,
IPOU3BENICHUS ¥ YACTHOTO, O COXpaHEHHU (YHKIIHEH
3HaKa CBOETO IpeieNa, O COXPAHEHUH IPEIEIOM

3HaKa byHKIIH, TeopemMa 0 npezene
POMEXYTOUHOU (DYHKIIHH).
CpaBHeHne OECKOHEYHO  MaJbIX  BEJIUYHUH.

DKBHUBAJICHTHbIE OECKOHEYHO MAaJbIC.

9. IlepBbIii 3aMeYaTENBHBINA IPEEI.

Onnocroponnune  mpenensl  ¢yHkiuu.  Ilpenen
¢ynkunn Ha  OeckoHeyHocTH. HecoOcTBeHHBIE
npeznenbl. TeopemMbl 0 OECKOHEYHO OONBIIMX |
OECKOHEYHO MaJIbIX.

10. CymiecTBoBaHHME — mpefena  MOHOTOHHOM
OTPaHUYEHHOM MOCIEN0BATEIBHOCTH.

BTtopoii 3ameuaTenbHbIN Mpees.

IIpUHIMIT BIOKEHHBIX OTPE3KOB.

11. TlpuHmmMn cxomauMocTH (TeopemMa O Tpejaene

HOJII0CIIEJOBATEIIBHOCTH, cxozsencs
HOCJIEI0BATENBHOCTH, Teopema Bbonbuano-
BeiiepmTpacca O CyLIECTBOBAaHMM  CXOIALLEHCA
HOJIOCIIEJ0BATEIbHOCTH OrpaHUYE€HHOU

MocJieIoBaTeIbHOCTH ). HeoOxonumoe u 1ocTaTouHoe
YCIOBHE  CYIICCTBOBAHHS  Mpejieia  YHCIOBOM
MOCJIEIOBATEIBHOCTA.  YCJIOBHE  CYIIECTBOBAHUS
KOHEYHOT0 npezena Juis QyHKIHH

12. ACUMIITOTEL.

HenpepbIBHOCTE.
JJieMeHTapHble QyHKINH

13. HenpepsiBHOCTE (YHKIMM B TOYKE M Ha
MHOECTBE.

HenpepbIBHOCTb CyMMBI, MPOU3BEIEHHUS U YACTHOTO
HETPEPBIBHBIX () YHKITHIA.

14. Tlepexon K mpeneny IMoja 3HAKOM HENpPepbIBHOM
¢yskun. HerpepbIBHOCTD CIOXKHON (QYHKIIUH.
OnHOCTOPOHHSS HENPEPBIBHOCTb. TOYKM paspbiBa
GYHKIIMH, UX KIaccuukaims

15. CpoiicTBa (yHKIHMH, HETPEPBIBHBIX HAa OTPE3KE.
TeopemMa O CyIIECTBOBAHUM W HEMPEPHIBHOCTH
00paTHOM (hyHKIMH.

16. CpoiicTBa (yHKINH, HETTPEPHIBHBIX HA OTPE3KE.
Teopema 0 CyLIECTBOBAaHUM U HENIPEPBIBHOCTH
o0paTHON (YHKIUH.

17. CrenenHas  ¢QyHKUHMA C  HaTypaJbHbIM
II0Ka3aTeleM, CBOMCTBA.

CrenenHass (QyHKIOUS C LEIbIM  OTPULIATEIBHBIM
II0Ka3aTeJeM, CBOICTBA.

CymecTBoBaHue KOPHSI c HaTypaJIbHbIM
MIOKA3aTEeJIEM.

CrenenHast GyHKIUS C pallMOHAIbHBIM MTOKA3aTEJIeM.
OmnpeneneHye U CBOMCTBA CTENEHU C PallMOHAIbHBIM

IOKa3aTeIeM.
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OrnpezienieHre U CyIIECTBOBAHUE CTENIEHU C
MPPalMOHATILHBIM [TOKA3aTEJIEM.

18. Tloka3arenbHas GyHKINS U €€ CBOWCTBA.
CymectBoBanue Jsorapudmon. Jlorapudmuueckas
¢ynkums u  ee  cBoiictBa. CBA3p  MEXIY
JorapupmMamMy ¢ pa3IMYHbIMU OCHOBAHUSIMH.
CreneHHble byHKIIN C JENCTBUTENbHBIM
IIOKa3aTeJIeM.

HenpepbIBHOCTH MOKa3aTeNbHOMN, JIOTapu(hMUIECKON
Y CTENEHHON (YHKIINUMN.

Tpuronomerpudeckue 1 0OpaTHbIe
TPUTOHOMETpHUUECKUE (PYHKIMH, UX CBOUCTBA.

Jlexnun

—1 kypc, 2 cemecTp

1. 3apaum, npuBoAALIME K HOHATUIO IPOU3BOJHOM.
Onpeznenenre TPOM3BOMHONW (YHKIMH B TOYKE.
['eomerpuueckuii ¥ MEXaHUYECKUH  CMBICI
IIPOU3BOJHOM.

IIpousBoaHas u

2. ludpepeHnnpyeMocTb U HENPEPHIBHOCTD.
[TpaBuna nquddepeHmpoBaHusl.
HuddepenumpoBanue  CIOXKHOM W OOpaTHOMH

GbyHKIHIH.

nudpepeHaua

3. IIpousBomHBIE  OCHOBHBIX  3JEMCHTAPHBIX
byHKIH.

4. Jlorapudmmueckoe muddepeHnupoBanue.
Huddepennman. ['eomeTpuueckas HHTEpHpETAIM
muddepenmana. [IpaBuna muddepeHpoBaHHUS.
MuBapuanTHOCTh hopMbl auddepernnana.

5. JuddepenuupoBanne GyHKIUN, 3aJaHHBIX
[IapaMeTPUUECKH U B MOJIIPHBIX KOOPAMHATAX.
[Tpon3BOIHBIE BBICIIKUX MOPSIAKOB.

6. Teopembr ®epma, Pomns, Jlarpawxa u Komm
(reoMeTpHYeCKU CMBICII, CIIEICTBHS)

7. IIpaBuna Jlonurans PaCKpBITHS
HEONPEIEICHHOCTEMN.

8. ®opmyna Teizlopa u ee TMpUMEHEHUE B
pUOIM>KEHHBIX BBIUHCICHUSIX.

OcHoBHBIE TeOpEeMBbI
auddepeHUAIBLHOTO
HCYHCIICHUSA

9. Ilpu3Haky MOCTOSHCTBA, BO3pACTaHUs U yObIBAHHS
(GyHKIIH.

Makcumym un  muHuMyM  ¢GyHkuuu. IlpusHaku
DKCTPEMYMOB.

10. BeImykocTh W BOTHYTOCTH TpaUKOB (HYHKITHH.
Touku neperuda.

11. OOmee wuccrnenoBanue (GYHKIHH U TMOCTPOEHUE
uX rpaKoB.

12. Haxoxnenmne HanOOJIBIIET0 W HAUMEHBIIETO
3HAa4eHUH QYHKIHI.

HeonpeaesieHHbIH HHTErpaJ

13. TlepBooOpa3Hasi (YHKIUS W HEOHPEICIICHHBIH
WHTErpall.

OcHoOBHbIE CBOMCTBA HEOTPEIEIIEHHOTO HHTETpaa.
Tabnuia OCHOBHBIX HHTETPAJIOB.
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14. OcHoBHbIE METO/bI UHTEIPUPOBAHUS
(MHTETpUpOBAHHUE 3aMEHOH MEPEMEHHOM,
MHTETPUPOBAHUE 10 YACTSM).

15. HuterpupoBaHue parMoOHAIBHBIX  (QYHKIUN
(MHOTOUWIEH,  JIpOOHO-palMoOHANbHAS  (QYHKIHS,
NpaBUIbHAS U HEPABHIbHAS PAI[MOHATIBHAS IPOOB).
16. Tlpocreiimme panuoOHANIBHBIE JPOOM H UX
HMHTETPUPOBAHUE. Pasnoxxenue MIPaBUJIbHOM
panMoOHANBHONH JpoOM HA CyMMYy MPOCTEHIIHX.
[TpaBuiio MHTErPUPOBAHMSI pAIIIOHATIHLHON APOOH.

17. NnTerpupoBanue NpocTednX UppaloHalbHbIX
dbynakuwmii. [ToacTanoBku Ditnepa.

18. WHuTerpupoBanue HEKOTOPBIX
TPUTOHOMETPUYECKUX BBIPAKCHUH.

Jlekuun

— 2 Kype, 3 cemecTp

1. 3agaun, npUBOAAILINE K MOHITHIO ONPEAECTCHHOTO
uHTerpana (IUiouiaab KPUBOJUHEHHON Tpameuuu,
paboTa nmepeMeHHOM CHIIBI).

[Tonsitue OTIPENIeIIEHHOTO UHTErpaa, ero
reoMeTpuyeckuii cmbicia. HeoOxomumoe ycrmoBue
UHTETPUPYEMOCTH.

OnpenesieHHbI HHTETPaJI

2. HmxHue u BepxHue cyMMbl [lapOy orpaHn4eHHOI

(GyHKIHH.

Heob6xonumoe u JOCTaTOYHOE yCIIOBUE
UHTETPUPYEMOCTH.

Knaccer WHTETPUPYEMBIX byHKIUH
(MHTErpUpyeMOCTb HEIPEPBIBHOU GyHKIMH,
UHTETPUPYEMOCTh ~ OTpAaHMYEHHOM  (YHKUUU C
KOHEYHbIM YHUCIIOM TOUEK pa3phiBa,
HUHTETPUPYEMOCTD MOHOTOHHOM byHKLIUN)

OCHOBHBIE CBOMCTBa OINpPEICICHHOTO HWHTErpaa.
Teopema o cpeHEM.

3. HWurerpan kak (QyHKIHS BEpXHEro TNpezena.
CymiecTBoBaHHE NEPBOOOPA3HOM ISl HENPEPHIBHOM
¢yukun. @opmyna Herorona-Jleitonuua.
WHTerpupoBane MO 4YacTsIM B  OINPENEICHHOM
HHTETpale.

3aMeHa MEpeMEHHON B ONpEAEICHHOM HHTErpale.
WuTerpupoBanue YETHBIX, HEYETHBIX "
HNEPUOINYECKUX (PYHKIHUIA.

[Tpubmmxennoe BBIYHCIICHHE OIIPEIETICHHOTO
uHTerpaia (dpopmyna mpsMOYrOJIbHUKOB, Tpamleluy,
Cumrncona)

HecobcTBeHHBIE HHTETPAIBI.

IIpuioxenus onpeaeieHHOI 0
HHTerpajia

4. Tlnomaap TIOCKUX QUTYp B JEKAPTOBBIX U
HOJ'IS[pHI:IX KOOp)II/IHaTaX.

Brrunciaenne o0beMa Tena ¢ 3aJaHHON IUIOIIAIABIO
nonepevHoro ceueHusi. O0beM Tena BpalieHusl.
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5. Bblumcienue — AJIMHBL  TIAAAKOH  KPHUBOM.
Huddepennman amuabl ayru. KpuBuszHa MI0cKoi
KpuBOH. I1nomany noBepXHOCTH BpalllCHUS.
duznueckue MIPUIIOKEHUS OIPEIETICHHOTO
MHTErpaa.

6. Onpenenenne GYHKIIUU HECKOJIBKUX MEPEMEHHBIX.
[Mpenen GyHKIUH HECKOIBKUX IEPEMEHHbIX.

HenpepbIBHOCTh PYHKITHMHM HECKOJIBKUX MTEPEMEHHBIX
YacTHbIe MPOU3BOIHBIC, HX TEOMETPUUCCKHI CMBICI.

JAu¢ppepennunanbHoe
ucumuciaenne 1Jas pyHkoun
HECKOJIbKHX IepeMEeHHbIX.

7. HuddepennupyemMocTsb byHKIMHA JIBYX
NEPEMEHHBIX (OIpeneneHne, HeoOX0MMOe YCIOBUE,
JIOCTAaTOYHOE YCIIOBHE).

JuddepeHumrpoBanue cIoxKHON GYHKINH.
Huddepenunan QyHKIMH HECKONBKUX MEPEMEHHBIX
(onpenenenwue, reOMETPUICCKUI CMBICII,
WHBapuaHTHas ¢opma auddepeHnranra MepBoro
TOpsIIKa, TIpaBHiia HaxoKaeHus nuddepenimana).
Juddepennman B mpuOIMIKEHHBIX BRIYACICHUIX
VYpaBHEHHE KacaTelbHOM IUIOCKOCTHM M HOPMalu K
MOBEPXHOCTHU

JuddepennmpoBanue HesBHOW ()YHKITHH.

8. UYactHple mnpous3BOAHBIE U aAU(epeHITHATBI
BBICIIIUX TTOPSIIKOB.

dopmyna Teinopa st GyHKIUU IBYX TIEPEMECHHBIX.
[TponsBoHas o HanpaBieHUo. [ pajiueHT.

9. Ompenenenyue MakcUMymMa ¥ MHUHUMYyMa.
Heobxonnumoe yciaoBue s3kcTpemMmyma.

JlocTatouHoe yclIOBHE 3KCTpeMyma JUlsl (YHKLUHU
JIBYX IIEPEMEHHBIX. Y CIIOBHBIN YKCTPEMYM.
Haxoxxnenne  HamOONbIIET0O UM HAaWMEHbLIETO
3HAYECHUM.

Jleknuu

— 2 Kypec, 4 cemecTp

10

1. 3agauym, mTPUBOAAIIME K TMOHATUIO JIBOWHOTO
MHTEerpana.

Ornpezenenne TBOWHOTO HHTETpalia, €ro CBOMCTBA.
Boluncnenne JOBOMHOTO MHTErpajga IOBTOPHBIM
WHTETPUPOBAHHUEM

HNHTerpajbHoe HCUHMCICHUE
(pyHKIIUHM HECKOJIBbKHX

2. 3aMeHa NepeMEHHOH B IBOMHOM HHTETpaje.
JIBOMHOM MHTETpas B NOJSAPHBIX KOOPAUHATAX.
IIpunoxxeHus JBOMHOIO UHTErpaa.

NepeMeHHBbIX.
JIBOMHOM U TPOMHOU MHTErpall.
KpuBonmHeliHbIE HHTETPATIBI.

3. IlonsiTME TPOWHOIO MHTErpaJIa.

3aMeHa IEPEMEHHBIX B TPOMHOM MHTErpase.
TpoliHON  WHTErpaJl B  LWIMHIAPUYECKUX W
cepruiecKkux KOOpIrHAaTaX.

[TpuinokeHns TpOMHOrO MHTETpaa.

4. 3anaya 0 paboTe MIOCKOT0 CUIIOBOTO MOJIS.
Ormpenenenne, OCHOBHBIE CBOMCTBA M BBIYHCIICHHE
KPUBOJIMHENHOr 0 uHTerpana I pona.
KpuBosmnelinbie uaterpanst I poxa.
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5. CBs3p MEXKIy KPUBOJMHEHHBIMU UHTErpanamMu I u
IT pona.

®opmyna Pumana-I'puHa.

He3aBucuMOCTh KpUBOJIMHEWHOrO HHTErpajga OT
yTH UHTETPUPOBAHHS

11

Pannl

6. UucnoBoii psga. OcHoBHble TOHATHA. [Ipumepsl.
CBolicTBa CXOISAIINXCS PAIOB.

['eomeTpuyeckuii psa. 'apMoOHHYECKUM psi.
HeoOxoaumplii Ipu3HaK CXOAUMOCTH pAJa.
HeoOxonumMoe U J0CTaTOYHOE YCIOBHE CXOAMMOCTH
psnoB (kputepuit Kommn).

[Ipu3Haku CXOOUMOCTH PSIOB € MOJIOKUTEIBHBIMHU
YJIeHAMU: TIPU3HAK CpaBHEHUSs, npu3Hak Jlamambepa,
panukanbHbld  Tpu3Hak ~ Komm, MHTErpanbHbINA
npusHak Komm.

7. AGCOIIOTHAS M YCIIOBHAS CXOAUMOCTb PSIJIOB.
3unakouepenyromuecs psabl. Teopema JleliOnuna.
Teopembl 0 cxomsmuxcs psgax (mepecTaHoBKa
YJICHOB a0COJIOTHO CXOMSIIETOCS psla, Teopema
Pumana).

8. O®yHKUMOHANBHAsT  TOCJIEIOBATENIBHOCTH |
(bYHKIMOHATIBHBIN PSiL.

[Tonsitue crenennoro psiga. Teopema Abens. Pagmyc
Y UHTEPBAJ CXOJUMOCTH.

Teopembl O CTENEHHBIX psAax (paBHOMEpHas
CXOJIUMOCT, UHTETPUPOBAHKE u
¢ epeHIpOBaHuE).

9. 3amada o pas3noKeHUH PYHKLUUU B CTEIICHHOM ps.
Psan Teinopa. JoctaTouHOE yCIIOBHE Pa3I0KUMOCTH
¢dbynkunu B psag Teitnopa.

Paznoxxenne ¢pyHKIuit

sin x, cosx, e, In(L+ x), (1+ X)“ B creneHHoii ps.
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IIpakTuyeckue 3aHATHS

Ne
n/n

HaumenoBaHue pasjaesa
(MoayJisi) TMCUMILIUHBI

Conep:xkanue

IIpakTHyeckue

3aHsaTHs — 1 Kypc, 1 cemecTp

MHo:kecTBa, cUCTEMA
JeHCTBUTEJIbHBIX YHCEJI.
DOYyHKIUH

1. MHoOkecTBa JEHCTBUTENBHBIX YHCE,
OrpaHUYECHHBIEC U HEOTPAHUYEHHBIE YUCIIOBBIE
MHOX€ECTBA, akcuoMa o cyuiectsoBanuu TBI' u THI
OIPAaHMYEHHOTI'0 MHOKECTBA.

2. Monynpb AeCTBUTENFHOTO YHCIIa, CBOUCTBA
mMoyist. 3o0pakeHue qeicTBUTENIBHOTO YHCa.
OcHOBHBIE YHCIIOBbIE TPOMEXYTKU. OCHOBHBIE
HOHATUS (OKPECTHOCTD, IPEeIbHAs TOUKA U JIp.)

3. Monsitue dpynkiuu (onpenenenue f(x), cnocoos!
3aJlaHus, paBHbIC (YHKIINH, OTICPAIIMH HAJI
(GYHKIUAME, TOCTOSIHHBIC (DYHKIHH, CIIOKHAS 1
oOpatHast pyHKINN).

4. HexoTopbI€ THIIBI TOBEIECHUS (PYHKITHH
(MOHOTOHHOCTB, OTPAaHUYEHHOCTb, YETHOCTh U
HEYETHOCTb, IEPUOIUYHOCTD).

5. Kontponbhas pabota Ne 1

penen

6. IlocnemoBarenbHOCTH (ONpeCIIeHHE, rpapuK
MOCJICI0BATEIIHHOCTH, YUCIIOBBIC
MOCIIEA0BATEIHHOCTH, KX MOHOTOHHOCTD U
OTrPaHUYEHHOCTb)

Onpenenenue npejaeia YucioBou
MOCJICOBATEIHHOCTH. | €OMETPUIECKII CMBICIL.

7. beckoHeYHO MaJible ¥ OECKOHEYHO OOJIbIINE
YHUCIIOBBIC MTOCIIEA0BATEILHOCTH. CBSI3b MEXKITY
Humu. JlabopatopHas paboTa 1Mo 4ucIOBBIM
MTOCE0BATEILHOCTSIM.

8. Onpenenenue npenena GyHKIUU B TOUKE,
T€OMETPUYECKUI CMBICIL.

beckoneuno mainele GpyHKIMU. Beruncnenue
IIPEJIETIOB.

9. CpaBHeHne OECKOHEYHO MallbIX  BEJIMYUH.
DKBUBAJICHTHBIE OECKOHEYHO MAJIbIE.

10. [lepBsrit 3aMevaTeNIbHbIN npenen.
Onunocroponnue mpexaensl. llpemen dyHKUUM Ha
6eckoHeyHocTH. HecoOCTBEHHBIE IPEETIBI.

11. Bropoit 3ameuaTenbHBIA TIpenen. Bwruncnenue
MIpE/IeNIOB

HenpepbIBHOCTB.
JiieMeHTapHble QyHKIINH

12. HemnpeppiBHOCT, (GYHKIMM B TOYKE H Ha
MHO’KECTBE.

HenpeppIBHOCTh CyMMBI, TPOU3BEJIEHUSI U YaCTHOTO
HENpEepPbIBHBIX ()YHKITHA.

14. OHOHOCTOPOHHSS  HENPEPHIBHOCTH.  TOUYKH
paspbiBa G YHKIHMH, UX KJIACCUDUKAITUS

15. KonrponbHas padora Ne 2

16.CgoticTBa (hyHKIHIA, HEPEPHIBHBIX HA OTPE3KE.
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17. Teopema 0 CyIlIECTBOBAaHUH HENIPEPHIBHOCTU
obpartHoit ¢pyHkumnu. OOpaTHbIC
TPUTOHOMETPHUUYECKUE (DYHKIMH, NX OCHOBHBIC
CBOMCTBA.

18. TlokasarenbHas, TorapupMuvecKas U CTCIICHHAs
byHKIHH.

IIpakTuyeckue 3ansaTus — 1 Kypc, 2 ceMecTp

IlpousBoanas u
auddepenuunan

1. Onpenenenue npous3BoAHON (GYHKLIHMU B TOUKE.
I'eomerpuueckuii U MEXaHUYECKUU CMBICH
MIPOU3BOAHOMN

2. luddepeHnrpyeMocTh U HEMPEPHIBHOCTD.

[TpaBuiia Qg QepeHIIMPOBAHUS. TexHuka
nuddepeHIpoBaHus.
3. [IpousBoaHas CJIOKHOM byHKIMN.

Jlorapudmuueckoe nuddepeHnrpoBanue.

4. Judbdepenuman ¢yaknun. VHBapHaHTHOCTH
muddepennmana. JuddepeHman B npuOIMKEHHBIX
BBIYUCIICHUSIX.

5. [uddepennmpoBanne GyHKIUN, 3aJaHHBIX
MapaMeTPUICCKH U B TOJIIPHBIX KOOPJIMHATAX.
[Tpon3BoIHBIC BBICHIMX MOPSIJIKOB.

OcHOBHBIE TeOpeMBI
Au(ppepeHnaaIbLHOro
HCYMCIICHUSA

6. Teopemsr ®epma, Pomrs, Jlarpamxka u Komm
(reoMeTpUYECKUI CMBICII, CJICICTBHS)

7. [IpaBuna Jlonurans PaCKpBITHSI
HEONPEIEICHHOCTEMN.

8. ®opmyna Teizlopa u ee TMpUMEHEHUE B
pUOIM>KEHHBIX BBIUHCICHUSIX.

9. ITpunoxxenus IIPOU3BOTHOM: IIPU3HAKU
MOCTOSTHCTBA, BO3pacTaHus M yObIBaHHUS (DYHKLUH,
MakCUMyM ¥ MHMHHUMYM (YHKIMM, BBIIYKJIOCTh M
BOTHYTOCTb I'pauKoB (QYHKIIMH, TOUKH NIEpEeruoa.

10. Obmiee uccnenoBanue (QPyHKIMA U MOCTPOCHHE
UX rpa(uKoB.

11. HaxoxpaeHue HaAuMOOIBIIET0 W HAUMEHBIIETO
3HaYeHUH QYHKINH.

12. KonrponbHas padora Nel

HeonpeaesieHHbIH HHTErpaJ

13. TlepBooOpa3Hass W HEOIpEIEICHHBIH WHTETPAal.
[Tpocreiinme MeTO1bI HHTETPUPOBAHHUS.

14. NnTerpupoBaHue IMyTeM IOJBEICHUS IO/ 3HAK
JuddepeHnmana.

15. 3ameHa mnepeMeHHOW, HHTETPUPOBAHHE IIO
YaCTsIM.
16. WNHuTterpupoBanue JTpOOHO-pallMOHATBHBIX

byHKIUH

17. VlaterpupoBaHue HppalHoOHAIbHBIX (GYHKIUH U
TPUTOHOMETPUYECKHUX BBIPAKEHUH.

18. KonrtponbHas padora Ne2
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IpakTH4eckne 3aHATHA — 2 KYPC, 3 ceMecTp

OnpenesieHHbI HHTETPAJI

1. BeluucneHue MHTErpajga IO  OIPENEICHMIO.
[ToBTOpEHNE TEXHUKHU UHTEPUPOBAHMSL.

2. Hwxuue u BepxHue cymmbl JlapOy orpaHHYeHHOM
byHKIMN.

3. MHTterpan ¢ mepeMEHHBIM BEPXHUM IIPEIEIIOM.
®opmyna Herorona JleiiGuumna.

4, HHTerpupoBaHHE IO
IIEPEMEHHOM.

qacCTiaM u 3aMCHa

5. HecoOGcTBeHHBIE MHTETPAITBI

IIpusiokeHns onpenae e HHOT0
HHTerpajia

6. Borlumciaenue IUIOMAAM TUIOCKUX (QHUTYp B
JICKapTOBBIX KOOPIMHATAX.

7. BeruncneHue miomaay U JUIMHBL TyTU B MOJISPHBIX
KOOpJIMHATAaX.

8. Brluucienue o00beMa
MONEPEYHOIO CCUCHHUS.

TCJ1a u IIomaau

9. IIpunoxeHus ONpeIeICHHOTO NHTETpaja

10. KontponbHas padora Nel.

JAu¢ppepenunanbHoe
HCYHUCIeHHe I (PYHKINH
HECKOJIbKHX IepeMEHHbIX.

11. ®yHkuu HECKOJIbKUX NepeMeHHbIX. O0nacTh
omnpeneneHus. JIMHUKM ypoBHS, TOBEPXHOCTH YPOBHSL.

12. Ilpenen u HENPEPHIBHOCTH (PYHKITUH JIBYX
HepeMEHHBIX.

13. YactHble mpon3BoAHbIC U TU(PEpEeHIHAIBI
(YHKIIMH HECKOJIBKUX EPEMEHHBIX.

14 YacTtHble MpOU3BOIHBIE CIOXKHON (YHKIIUH.

15.KacarenpHas TNIOCKOCTh U HOPMaJb K
noepxHoctu. opmyna Tenmnopa.

16. UccnenoBanue GyHKIMNA Ha SKCTPEMYM.

17. KouTtponbHas padora Ne2.

18. TectupoBanue o Teme «DyHKIIMHA HECKOIBKUX
NIEPEMEHHBIX)»

IIpakTH4eckune

3aHATHS— 2 KypC, 4 cemecTp

10

HNHTerpajbHoe ucUncIeHue
(pyHKIIUM HECKOIBbKHX
nepeMeHHbIX.

JIBOWHOM M TPOWHOW UHTETPAJL.
KpuBonuHeliHble HHTETPAIbI.

1. JIBoitHoii uHTerpan. Beraucnenue qBOMHBIX
MHTETPAJIOB.

2. 3aMeHa EpeMEHHBIX B BOWHOM HMHTETpae.
JIBOMHBIE MHTETpaIbI B MOJSIPHBIX KOOPJANHATAX.

3. [IpuMeHeHne JBOMHBIX UHTETPAIOB K
BBEIYHMCJICHUIO IUIOMIAIEN.

Brrunciaenne 00eMOB ¢ IIOMOIIBIO JBOMHBIX
HHT@FpEL]'IOB. BI)ILH/ICJ'IGHI/IG romanu HOBerHOCTI/I.

4. TpoiiHoil unTerpasn. Borancnenue TpoiHBIX
MHTETPAJIOB B MIPSAMOYTOJIBHBIX JEKaPTOBBIX
KOOPJMHATAX.

5. 3ameHa nepeMeHHbBIX B TPOMHBIX HHTErpaiax.
ITpunokeHns TPOMHBIX UHTETPAJIOB.
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6. KonrponbHas pabora Nel

7. KpuBonuneiinsle unterpains! I u Il poga.

8. ®opmymna ['punHa. YciioBHs HE3aBUCHMOCTH
KPUBOJMHEHHOTO HHTErpaja OT MyTH
MHTETPUPOBAHUS.

9. [IpunosxeHus KPUBOJIUHEHHBIX HHTETPAJIOB.

10. Yucnossie psisibl. OCHOBHBIC TIOHSITHS.
HeoOxoauMblii pr3HaK CXOAMMOCTH.

11-12. locTtaTouHbIC TPU3HAKUA CXOAMMOCTH PSIJIOB C
MOJIOKUTEIHHBIMU YJICHAMH.

13. 3nakonepemMeHHbI€ psibl. AOCOMIOTHAS U
YCIIOBHAS! CXOJAUMOCT.

14. CxoauMocTh PYHKIIMOHAIBHBIX PSAIOB.

11 Psaab1
CreneHHbIe psiibl.
15-16. Pan Teitnopa. Paznoxxenue QyHkumii B
CTEIIEHHOM P,
17. KoutponbHas padora Ne2.
18. TectupoBanue 1o Teme «Psap»
6. JABOPATOPHBIN TIPAKTUKYM
JIaGopaTOpHBI PAaKTHKYM y4eOHBIM IIJITAHOM HE MPEAYCMOTPEH
7. MPUMEPHASI TEMATHKA KYPCOBBIX TIPOEKTOB (PABOT)
KypcoBoii npoekt (paboTa) yueOHBIM IIIAHOM HE MPEAYCMOTPEHbBI
8. YYUEBHO-METOJNUYECKOE U TH®OPMALIMOHHOE OBECIIEYHEHUE
JUCHUIIJIIMHBI
a) OCHOBHAasI JIUTepaTypa:

1. Bepmanm, A.®. KpaTkuit Kypc MaTemMaTuueckoro ananusa [Tekcr]: ydyeGHOe mocobue
i By3oB / A.®. bepmant, U.I'. Apamanosuu. — 13-e u3z., crep. - CI16.: Jlans. — 2018.

2. Maxaposa, M.JI. Kpatkuii Kypc MaTeMaTH4eCKOro aHaiuza : yuyebHoe mocodbue / U. JI.
Makaposa, C. K. CumaBopsia, A. P. Cumonsn, E. . Yautuna. — Coun : CouynHCKHA
rocynapcTBeHHbIl  yHuBepcuter, 2020. — 96 ¢. — ISBN 2227-8397. — Tekcrt :
AJIEKTPOHHBINA // DnexTpoHHo-OmOmmoTteyHas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/106570.html

3. @uxmeneonvy, I. M. OCHOBBI MaTeMaTHYECKOTO aHaM3a [Teker]: ydeOHOe mocooue Jiist
By30B / I'. M. ®uxrtenronsl. - 8-e u3f., crepeorurn. - CII6.: Jlans. - 2006. - T. 2. - CIIO.,
2016. - 464 c.

4. Ilucomennvii, /| T. KOHCIEKT JIEKIIMH O BBICIICH MaTreMaTWke B 2-X 4yacTax: Tpuauarh

nrecthb ekt [Teker]: yue6noe mocodue Y. 1 / JI. T. [IuceMenHsIid. - 6-¢ m3a. - M. :
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Aiipuc-tipecc, 2018. - 288 c.

5. IHucvmennvui, /[ T. KOHCHEKT JNEKIMI MO BBICIIEH MaTeMaTHKE B 2-X 4dacTsx: Tpuauare
mecTh Jiekiui: [Tekct]: yueoHoe mocodue Y. 2 / JI. T. [IucbmenHsiit. - 6-¢ uza. - M. :
Atipuc-nipecc, 2018. - 256 c.

0) 10MOJIHUTEJIbHAS JINTepaTypa:

1. Bepman, I'H. COOpHMK 3ajad 1O Kypcy Maremarhdyeckoro axaimza [Tekcr]: yueOHoe
nocobue / I'.H bepman. - 22-e nepep. - Cn6: [Ipodeccus, 2018.

2. 3asopyesa, B.I'. CamocrostenbHas padora cryneHToB o teme «lIponsBoanas» [Tekcr]:
METOMYECKUE PEKOMEHIAINH JIJIs CTYIeHTOB TeBy30B / B.I'. 3aBopyesa, O. B. Ka3zanuna,
buiickuii nen. roc. yu-t uM. B. M. lllykmuna. — buiick : BIII'Y um. B. M. [llykmuna, 2008. —
79c.

3. 3asopyesa, B.I'. Onpenenennpiii uaTEerpai [Tekct]: METOqUYECKHEe PEKOMECHIAIIUH JIIIst
cTyneHToB neasy3oB / B. I'. 3aBopyeBa, A. A. Cupotkuna, P. A. Komapos; buiickuii nes. roc.
yH-T uM. B. M. lykmmna. — buiick: BIII'Y um. B. M. lykmmuna, 2008. — 65 c.

4. CamocrosTenbHas paboTa cTyIeHTOB 1o Teme «OrnpenenaeHHblid uHTerpam» [ Teker]:
METOIMYECCKUE PEKOMEH AN I CTyeHTOB TeaBy30B / Cocrt.: B. I'. 3aBopyeBa, A. A.
Cupotkuna, H. A. ’)Kubposa, P. A. Komapos; buiickuii nies. roc. yu-t um. B. M. Ulykmuna. —
buiick: BIIT'Y um. B. M. [lllykmuna, 2008. — 59 c..

5. 3asopyesa, B.I'. CamoctosaTenbHas pabota cTyAeHTOB 1o TeMe «Psbi» [Tekcr]:
METOIMYCCKUE PEKOMEH AN TS CTyIeHTOB reaBy30B / B. I'. 3aBopyesa, O. C. HanumoBa,
O. C. 3a6nuukas; buiickuit nea. roc. yH-T uMm. B. M. lllykmuna. — butick: BIIT'Y um. B. M.
[Myxmmuna, 2008. — 115 c.

6. 3aeopyesa, B.I'. ®ynkuuu u ux cBoiicta [ TekcT]: cOOpHUK TecToBBIX 3aaanuii / B. T
3aBopyesa, O. W. Jlapruns; buiickuit nex. roc. yu-T um. B. M. lllykmmna. — buiick: BIIT'Y
um. B. M. llykmwuna, 2009. — 95 c.

7. 3moomna, C.B Maremarnueckuii aHalu3 B yIOpaXKHEHHUIX M 3amadax/3moomna C.B.,
[Mocunensckas JI.H., M.: ®DUSMATIINUT, 2009, 360 c.

8. Psabywxo, A.Il. Cooprux uHIABHUyaTbHBIX 3aJJaHHI 11O BRICIICH MareMaTuke. B 4-x 4.
[Texcr]: yueGHOoe ocoOue Y. 1/ ITox pen. A.Il. Pa6Gymxo. - 2008.

9. Pabywxo, A.Il. CoopHux uHIABHUTYyaTbHBIX 3aJJaHHI 11O BBICIICH MaTeMaTHke. B 4-x 4.
[Texcr]: yueGHOe ocoOue Y. 2/ ITox pen. A.Il. Pa6Gymxo. - 2008.

B) IPOrpaMMHoOe o0ecreveHune:

1. PabGota Ha KOMIBIOTEPE MPOBOAWUTCS C HWCIOIB30BAaHUEM JIMIIEH3MOHHBIX BEPCUH
onepanuonHoii cuctembl Microsoft Windows XP Prof.

2. Jlns paboThl B OMOIMOTEKE MCTIONB3YETCsl OOIIEBY30BCKOE JIMLIEH3MOHHOE MPOrpaMMHOE
obecnieuenune «Mpbuc-64», B cocraBe kotoporo Bxoaiar APM «Karanoruszarop», APM
«Hurarensy», APM «A nmunucrparop», APM «Komrmiekraropy», Web-Upouc (CZ39.50)

3. JIuuensuonHnas nporpamma AVYII (IHaxTel) — KOMIUIEKC «DIEKTPOHHBIE BEAOMOCTH»

r) 6a3bl JAHHBIX, HHPOPMAIIMOHHO-CIIPABOYHbIE H OUCKOBbIE CHCTEMBI:
1. HarmonanwHeli iudpoBoit pecype Pykont. Pexum nocryna [http://www.rucont.ru/].
2. YHuBepcuTeTckast Onbmuoreka oH-naiiH. Pexxum nocrtyma [http://www.biblioclub.ru/]. 6)
uHTEepHET-pecypchl 1. http://www.4p.ru 2. http://marketing.com.ru

n) IlepeyeHb y4eOHO-MeTOANYECKOT0 0O0ecTiedYeHUs IJIsl CAMOCTOATEIbHOI padoThl
o0y4aromuxcs M0 JUCHUILIHHE:
1. Opranusanusi caMOCTOSITENIbHON pabOThl CTYACHTOB B YUPEKIEHUH BBICIIETO OOpa30BaHUS
[Tekct]: meromuueckue pexomenmanuu / Coct.E.b. Many3una, E.O. Hopuna; Anraiickas roc.
Axanemus o0p-g um. B.M. lllykmuna. — buiick: ®I'BOY BITO «AT'AO», 2014. — 84 c.

20



9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIVIMHbI

HanmeHoBaHHe MOMEIEHHH ISl IPOBEACHHUS BCEX BUAOB YUeOHOU NEATEIBHOCTH, IPEAyCMOTPEHHOM
y4eOHBIM ITIAHOM, B TOM UYHCJIC IIOMEIIEHHUS IS CAMOCTOSITEIbHOM PabOThL, ¢ yKa3aHUEM IIePETHS
OCHOBHOT'0 000py/10BaHUsl, y4eOHO-HATIIAAHBIX TOCOOHIT M HCIIONIb3yEeMOr0 IPOrPaMMHOTIO 00ECIIeUCHUS

Anpec (MecTONOJIOKEHHUE)
MOMEIIEHHUH JUISl IPOBEICHUS

BCEX BUJIOB y4eOHOI JeATeIbHOCTH
MIPEAYCMOTPEHHOI

y4eOHBIM ITIAHOM (B CITydae
peanu3anuu 00pa3oBaTeabHON
IPOrpaMMBbI B CETEBOIT hopme
JIOTIOJTHUTENBHO YKa3bIBaeTCs
HaUMEHOBAHHE OPraHU3alUH, C
KOTOPOH 3aKJIFOYEH JIOrOBOP)

Ayn. 185

YyeOHast ayAMTOpUs VIS IPOBEICHHS 3aHATHIA JISKIIMOHHOTO THIIA, 3aHATHH CEMHHApPCKOI'0 THIIA,
KypCOBOT'O IIPOCKTHPOBAHMUS (BBITIOIHEHUS KyPCOBBIX pa0OT), IPYIIOBBIX H HHAUBUIYATbHBIX
KOHCYJIbTAllM i, TEKYIIEro KOHTPOJIS U TPOMEXYTOYHOU aTTeCTalluK

Crienuain3upoBaHHasi MeOelIb.

TexHuveckue cpecTBa O0YUCHHS: HATMYKE NOAKITIOUCHHS K ceTH VIHTepHeT, mepeHOCHOe 000pyI0BaHUEe

Poccwuiickas Oeneparms, 659333,
Aunraiickuit kpaid, r. buiick, yi1.
Bnagumupa Koposnenko, 1. 53

Ayn. 202 CriopTUBHBIN 3ail

YueOHast ayTUTOPHS IS TPOBEICHNS 3aHATHH JIEKIIHOHHOTO THIIA, 3aHATHI CEMHHAPCKOTO THIIA,
TPYIIIOBBIX M HHAMBUYaJIbHBIX KOHCYJIbTALMH, TEKYIET0 KOHTPOJIS U MIPOMEXYTOYHON aTTecTalin
Crienmain3upoBaHHas MeOeJib: CIIOPTUBHBIA HHBEHTaph, CIIOPTUBHOE 000PYI0BaHUE

Poccuiickas @enepanms, 659333,
Anraiickuii kpai, r. buiick, yi.
Bnagumupa Koponenko, 1. 53

Ayn. 212

YueOHast ayTUTOpHS IS IPOBEICHNS 3aHATHH JIEKIHOHHOTO THIIA, 3aHATHI CEMHHAPCKOTO THIIA,
KypCOBOTO IIPOEKTHPOBAHHUS (BBIOIHEHUS KyPCOBBIX paboT), IPYIIIOBBIX U HHIUBUIYaIbHBIX
KOHCYJIBTAI[MH{, TEKYIIEro KOHTPOJIS U IPOMEKYTOYHON aTTeCTaI[HI

Creran3upoBaHHas MeOenb. TexHnueckue cpeacTBa 00ydeHHs: HaTHIue TTOJKIFOYEHHS K CeTH
WuTtepHer, nepeHocHoe 000pyi0BaHHE

Poccuiickas ®enepanns, 659333,
Anraiickuii kpai, r. buiick, yi.
Bnagumupa Koponenko, 1. 53

Ayn. 213 Macrepckas rpyIioBOoro npoeKTHPOBaHUS

VyeOHast ayIuTOpus AJIs IPOBEACHUS 3aHATHI JICKIIMOHHOTO THIIA, 3aHSATHH CEMUHAPCKOrO THIIA,
KypCOBOTO IIPOEKTHPOBAHMS (BBIIIOJHEHHS KyPCOBBIX pa0oT), TPYHIIOBEIX M HHAUBHIYaIbHBIX
KOHCYJIBTAI[MH{, TEKYIIEro KOHTPOJISI X IPOMEKYTOYHON aTTeCTaI[HI

Crenpanu3upoBanHas mebenb. TexHuueckue cpeacTa ooydenus: KommnbroTep 1uis npenoaaBarteis,
HPOEKTOP, JOCKa UL IPOEKTOpa, HAIHMIHE NOAKIIOUSHNS K ceTH MHTepHeT, mepeHoCHOe 000pyIOBaHHUE.
Tlepeuens nuyeH3UOHHO20 NPOSPAMMHO20 0becnedeHus. Pekeusumol noomeepaicoaioujeco OOKyMeHma
Onepayuonnas cucmema Astra Linux Special Edition penuz CMOJIEHCK Ogucnvuii nakem P7-oguc.
IIpogheccuonanvhviii (Oeckmonogas gepcus) Obyuaowuii KOHmMeHm no eCmecmeeHHbIM HayKam Ouonocu,
Xumuu u puzuxe 01 yuenuka\npenooagamens

Microsoft Windows7 PRO Ne suriensuu 47775091,

Microsoft Office7 Pro Ne numensnu 44811748

Anmusupyc Kacnepckozo Cyonuyensuonnviii 002060p Ne6206 om 11.12.2023 Jluyensusn Ne 9kesj-cvidu-
€s39n-3v42c(250)

CIIO no nUIEH3WOHHBIM COTJAIICHUSIM B CBOOOJHOM pacIpOCTpaHEHHH, B TOM YHCIE IIO
GNUGeneralPublicLicense u ananorawm:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3- penakrop Tectos, LibreOffice

Poccuiickas ®enepannsi, 659333,
Aunraiickuit kpaid, r. buiick, yi1.
Bnagumupa Koponenko, 1. 53

Ayn. 229
YueOHas ayanTOpUs UL TIPOBEICHNUS 3aHATHH JIEKIIMOHHOTO THUIIA, 3aHATHH CEMUHAPCKOTO THIIA,
KypPCOBOT'O TIPOEKTHPOBAHMS (BBITIOJHEHUSA KYPCOBBIX PaboT), FPYNIOBBIX M MHIMBHIYaTbHbIX
KOHCYJIbTallH, TEKYIEro KOHTPOJIS U TPOMEXKYTOUHOM aTTecTalun
CrrenmanmmsupoBanHast Me6enb. TexHnUecKre cpesicTBa 00yUEHHUS: KOMITBIOTEPHI, HAJINUHe MOKIIOUSHHS K
cetu MnTepHer, nepeHocHoe 060pya0BaHHe.
Ilepeuens nuyen3uonno20 npoepammno2o obecneuenus. Pexeusumol noomesepoicoaiouie2o 0oKymeHma
OC Windows 10PRO /PQR OEM Kontpakt Ne19/5-DA ot 18.11.2019 (ITocTaBka nporpaMmHo-
anmapaTHOro komruiekca CTyaeHT)
Microsoft Office - 2019 (xopoGouHas Bepcus)
Jorosop noxxepreoBanust ot 04.03.2020
Anmuesupyc Kacnepcxozo Cybnuyenszuonnviii 002060p Ne6206 om 11.12.2023 Jluyenzus Ne 9kcesj-cv7du-
€s39n-3v42c(250)
Kouncyapbrant Iliioc
Jorosop Ne26 ot 28.12.2023r OO0 «¥Opkomny»
Movavi Video Editor Academic Edition 2020
JIMTeH3NOHHBII OTOBOP Ha MCIOJIB30BaHKE MMPOTPaMMHOTO obecnedenus ot 26.02.2021r
Movavi Photo Editor 6
JIMTeH3NOHHBII JOTOBp HAa MCIIOJIb30BaHUE IPOrpaMMHOTO obecriedenus ot 26.02.2021r
ITAK NITRINO
KontpakT Ne19/5-DA ot 18.11.2019 (ITocTaBka mporpaMMHO-annapaTHOTO KOMILJIEKca
Astra Linux Special Edition
LibreOffice (TekcTOBBIN pefakTop, TaOINYHBII PETAKTOP, IPOrpaMMa MOArOTOBKH TPE3EHTAINH, MEXaHH3M
noakmoueHus K BHemtHuM CYB/I, BeKTOpHBIH rpaduueckuii penakTop, perakTop Gopmyi)

Poccwuiickas @eneparms, 659333,
Anraiickuii kpai, T. buiick, yi.
Bnagumupa Koponenko, 1. 53
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Peoaxmop pacmposou epaguxu

GIMP v2.8.14

Bocnpouseeodenue mynomumeoua

alsav1.0.25

VLCv2.2.2

JIuuensuonnsiii qoropop Ne PBT-14/1617-01-BY3 Ha npegocraBieHne npasa UCIOIb30BaHUS
nporpammsbl 1t OBM ot 09.11.2017r

CIIO 1o JUIOCH3HOHHBIM COIJIAaICHUAM B CB060I[HOM pacnupoCcTpaH€HUH, B TOM 4YHCIE II0
GNUGeneralPublicLicense u ananorawm:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3— pepakrop Tectos, LibreOffice

Ayn. 234

VyeOHast ayIuTOpus JJIs IPOBEACHUS 3aHATHI JICKIIMOHHOTO THUIIA, 3aHSATHH CEMUHAPCKOIO THIIA,
KypCOBOT'O IIPOCKTHPOBAHMUS (BBIOIHEHUS KyPCOBBIX pa0OT), IPYIIIOBBIX M HHIUBUIYaIbHBIX
KOHCYJIbTAllM i, TEKYIIEro KOHTPOJIS U TPOMEXYTOYHOU aTTeCTalluK

Poccwuiickas @eneparms, 659333,
Aunraiickuil kpaid, r. buiick, yi1.
Bnagumupa Koponenko, 1. 53

Ayn. 235

VYuebOHast ayauTopust ULt IPOBEICHNUS 3aHSTHI JICKLIMOHHOTO THUIIA, 3aHATHH CEMUHAPCKOrO THIIA,
KyPCOBOT'O IIPOEKTHPOBaHHUS (BBIIIOJIHEHUS KYPCOBBIX PaboT), IPYHIIOBBIX H MHIUBHUIYyaIbHbIX
KOHCYJIBTALMH{, TEKYIIIEr0 KOHTPOJISI X IPOMEXKYTOYHO aTTeCTalin

Crerani3upoBaHHas MeOenb. TexHnueckue cpeacTBa 00ydeHHs: HHTEPaKTHBHAS [TaHeNb C
BbIYHCIUTENbHBIM Os1okoM ToBapHsiii 3Hak: MKAP, MoOuinbHbIN yueOHbIH Ki1ace (24 HOyTOyKa ¢ TENeXKOM
JUIS XpaHEHUsI ¥ TTO/3apsIAKH) HaIWYKe MOIKIIOUCHNS K ceT MHTepHeT.

Tlepeuens nuyeH3UOHHO20 NPOSPAMMHO20 0becnedenus. Pekeusumol noomeepaicoaioujeco OOKyMeHma
HUnmepakmugnsliit KOMIIEKC ¢ bIYUCIUMENbHBIM OOKOM U MOOUNbHbIM Kpenienuem 110 1kar
Konmpaxm 14-24 om 18.08.22 OO0 «PyHducnauxcy

Onepayuonnas cucmema Astra Linux Special Edition peaus CMOJIEHCK Ogucusiii nakem P7-
oguc. Ilpogeccuonanvuviii (Oeckmonogas eéepcus) O6yuarowull KOHMeHRmM no eCmecmeeHHbiM
HayKkam ouonozuu, Xumuu u Qusuxe 01s yueHuxa\npenoodasameins

Konmpaxm Ne9-24/2022 om 16.08.2022 OO0 Vmuxka

Anmusupyc Kacnepckozo Cy6nuyensuonnviii 002060p Ne6206 om 11.12.2023 Jluyensus Ne 9kesj-cvidu-
€s39n-3v42¢(250),

CIIO no nWIEH3HMOHHBIM COTJANICHHSIM B CBOOOJHOM pacIpOCTpaHEHHH, B TOM YHCIE IIO
GNUGeneralPublicLicense u ananoram:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3— penakrop Tectos, LibreOffice

Poccwuiickas @enepanms, 659333,
Anraiickuii kpaii, r. buiick, yi.
Bnagumupa Koposnenko, 1. 53

Ayn. 239

VyeOHast ayIuTOpus AJIs IPOBEACHUS 3aHATHI JICKIIMOHHOTO THIIA, 3aHSATHH CEMUHAPCKOrO THIIA,
KypPCOBOT'O IPOSKTUPOBAHHUS (BBITOIHEHHS KYPCOBEIX paboT), TPYIIIOBEIX ¥ HHANBHIYAIBHBIX
KOHCYJIbTallUH, TEKYIIEro KOHTPOJISI U IIPOMEXKYTOYHOH aTTecTarn

CnenunanusupoBanHas Mebenb. TexHuueckue cpencTpa o0ydeHus:: MOOUIBHBIH MPOrpaMMHO-
anmapaTHBIH KoMIUIeke HOyTOyk Acer Nitro5 AN

HOYymOyKU

Tlepeuens nuyeH3UOHHO20 NPOSPAMMHO20 0becneyenus. Pexeusunol

Omnepannonnas cuctema OC Windows 10PRO /SP Only USB RS BOX KontpaxT ot 03.12.2021
Nel14\1 OO0 «Ilapyc ITmroc»

VHTepaKTUBHBIA KOMILIEKC C BEIYUCIUTEIBHBIM O10KOM U MOOHIBbHBIM KperutenneM I10 Xpauurtenu
3HaHUH

JleTckuil pa3BUBarOIMN HHTEPAKTUBHBIA TPOrpaMMHBII KOMILIEKC

Kontpakt 35-0A ot 10.11.21 UIT KyumoB Anekceit AHaTOJIbEBUY

Anmueupyc Kacnepcxozo Cybnuyenszuonnsiii 002060p Ne6206 om 11.12.2023 Jluyenszus Ne 9kesj-cvidu-
€s39n-3v42¢(250),

CIIO 1o NMIEH3UOHHBIM COIJIAIIEHUSM B CBOOOJHOM pAacCIpOCTPAaHEHHH, B TOM YHUCJIE IO
GNUGeneralPublicLicense u anamoram:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3- penaktop tectos, LibreOffice

Poccuiickas ®enepannsi, 659333,
Aunraiickuit kpaid, r. buiick, yi1.
Bnagumupa Koponenko, 1. 53

Ayn. 240

Y4eOHas ayAuTOpUs UL TIPOBEJICHNUS 3aHATHH JISKIIMOHHOTO TUIIA, 3aHATHH CEMUHAPCKOTO THIIA,
KyPCOBOTO TIPOEKTHPOBaHHMS (BBITIOJHEHUSI KYPCOBBIX PaboT), IPYNIIOBBIX M HHUBHIyalbHbIX
KOHCYNBTAIMH, TEKYIIIEro KOHTPOJSA U IPOMEXKYTOIHOH aTTeCTalluu

CrenmansnpoBanHast Me6enb. TexHnuecKne cpesicTBa 00ydeHHs: MOOHIBHBII IPOrpaMMHO-aIapaTHBIA
xomruiekc HoyTOyk Acer NitroS AN noym6yku

Kontpakr Ne33-5A/2021 ot 08.11.2021 OO0 «Kommnanwus ['pant Cepsucy

Ilepeuens nuyen3uonno2o npospammnozo obecnevenus. Pexsusumer noomeepowcoaroujeco 00Kymenma
Omnepannonnas cucrema OC Windows 10PRO /SP Only USB RS BOX KontpakT ot 03.12.2021
Nel4\1 OOO «Ilapyc Iliroc»

VHTepakTHBHBIA KOMIUIEKC C BEIYUCIUTENBHBIM OI0KOM U MOOHIBHBIM KperutenneM [10 Xpauurenn
3HaHUHU

JleTckuil pa3zBUBaIONINIl HHTEPAKTUBHBINA MPOTPaMMHBIH KOMIIIEKC

Kontpaxt 35-0A ot 10.11.21 UII KynmoB Anekceil AHaToO/IbEBUY

AntuBupyc Kacnepckoro Cyomunensnonnsiii gorosop CLI-000089960t 12.12.2022 JIunensus Ne 26FE-
221215-105649-5-36788(250

Poccwuiickas @eneparms, 659333,
Anraiickuii kpai, T. buiick, yi.
Bnagumupa Koponenko, 1. 53
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CIIO 1o JJUOCH3HOHHBIM COIJIAIICHUAM B CB060£[HOM pacnpoCcTpaH€HUHU, B TOM YHCJIC 110
GNUGeneralPublicLicense u ananoram:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3— pepakrop Tectos, LibreOffice

Ayn. 315 KomnbroTepHblii Kiiace
VYuebuas ayauTopus OJis1 MPOBEACHUA 3aHATHIA JICKIITHOHHOI'O THIIA, 3aHATHH CEMHUHAPCKOr'o Tulia,
KypCOBOT'O IIPOCKTHPOBAHMUS (BBITIOIHEHUS KyPCOBBIX pa0OT), IPYIIOBBIX M HHIUBUIYaIbHBIX
KOHCYJIbTAllHii, TEKYILLEr0 KOHTPOJISI X IIPOMEXKYTOYHOM aTTeCTalluu
CHCI_IPIaJ'II/BI/IpOBaHHaﬂ mebenb. Texanyeckue cpeacraa O6y‘{eHI/I$[I KOMIIBIOTEPHI, HAJINYHUE ITOAKIIOYECHUS K
cetu MHTEpHeT, nepeHocHoe 000pyioBaHKe
IlepeueHp JIMLIEH3MOHHOTO TPOrPaMMHOI0 odecneyeHust. PEKBU3UTHI OATBEPIKIAIOLIEr0 JOKYMEHTA

OC Windows 10PRO /SP Only USB RS BOX

Konrpakr or 03.12.2021 Ne14\1 OO0 «ITapyc [Tirocy
Anrtusupyc Kacnepckoro Cy0nuieH3nonHbiii 1orosop Ne6206 ot 11.12.2023 Jlunensus Ne 9kesj-cv7du-
€s39n-3v42c(250)
CIIO mno nMICH3HOHHBIM COTJALICHHSIM B CBOOOZHOM pAacHpOCTPAHEHHH, B TOM 4YHCIE MO
GNUGeneralPublicLicense u ananoram:
Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3— pemakrop Tectos, LibreOffice

Poccuiickas @enepanus, 659333,
Anraiickuil kpaii, r. buiick, yi1.
Bnagumupa Koposnenko, 1. 53

Ayn. 317

VueGHast ayIUTOpHs ISl TPOBEAECHUS 3aHIATHI JIEKIIMOHHOTO THUIIA, 3aHSATHIA CEMUHAPCKOTO THIIA,
KYpPCOBOT'O ITPOCKTHUPOBAHMUS (BBITIOJIHEHHSI KYPCOBBIX paboT), IPYIIIOBBIX ¥ WHMBUIYaIbHBIX
KOHCYJIbTAIHi, TEKYIIEr0 KOHTPOJSI K IPOMEKYTOYHON aTTeCTALIHU

Poccuiickas @enepanms, 659333,
Anraiickuii kpai, r. buiick, yi.
Bnagumupa Koponenko, 1. 53

Ayn. 318 Ayauropust MEXIUCLMIUIMHAPHOTO IPOEKTHPOBaHUS

VyeOHast ayIuTOpus AJIs IPOBEACHUS 3aHATHI JICKIIMOHHOTO THIIA, 3aHSITHH CEMUHAPCKOrO THIIA,
KypCOBOTO IIPOEKTHPOBAHHUS (BBIIIOJHEHUS KyPCOBBIX pa0oOT), TPYIIIOBBIX M HHIMBUYaIbHBIX
KOHCYJIBTAI[MH{, TEKYIIEro KOHTPOJIS X IPOMEKYTOUHON aTTeCTaIlHI

CneunanusupoBanHas mebenb. Texuuueckue cpencrpa oOyuenusi: MHTEpaKTUBHBIN KOMILIEKC C
BEIYUCIIHTEIBHBIM 010KOM M MOOHIbHBIM KpemuieHneM I10 Ikar Notebook

Tlepeuens nuyeH3UOHHO20 NPOPAMMHO20 obecnedeHus. Pexeusumot

Konrpakr 29-DA ot 12.11.21 OO0 «Py/lucrnimukcy»

Awnrtusupyc Kacriepckoro Cy6uuieH3nonHslii 1orosop Ne6206 ot 11.12.2023 Jlumensust Ne 9kesj-cv7du-
€s39n-3v42c(250)

CIIO 1o JNMLEH3UOHHBIM COIJIAIIEHUSM B CBOOOJHOM pAacCIpOCTPAaHEHHHU, B TOM 4YHUCJIE IO
GNUGeneralPublicLicense u ananorawm:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3- penaktop tectos, LibreOffice

Poccuiickas ®enepannsi, 659333,
Aunraiickuit kpaid, r. buiick, yi1.
Bnagumupa Koponenko, 1. 53

Ayn. 319 Jlabopatopusi «OHaitH — 00pa3oBaHUs»

Vuebuas ayAuTOpUs IJIs1 MPOBEACHUA 3aHATHA JICKITHOHHOT'O THIIA, 3AHITHIA CEMHUHAPCKOTO THUIIA,
KYpCOBOI'O MTPOCKTUPOBAHUSA (BBII'[OHHGHI/ISI KYPCOBBIX pa60T), TPYHNIIOBLIX U HHAWUBUAYAJIbHBIX
KOHCYJIbTAIlMH, TEKYIEro KOHTPOJISI ¥ MPOMEXKYTOYHOM aTTecTaluu

CnennannsnposanHas Mebens. TexHuueckue cpeacTsa o0ydeHus: VIHTepaKTHBHBII KOMILIEKC ¢
BBIYHMCIIUTENBHBIM GIIOKOM M MOGHIBHBIM Kpemnernem 10 Ikar

Kontpakt 14-DA ot 18.08.22 OO0 «Py/lucmiaukcey»

4 mobunvnvix KOMnwviomephuvix kiacca DEPO VIP 1530

Kontpakt Ne9-DA/2022 ot 16.08.2022 OO0 Ymuka

Hepe’-leHb JAUYEHIZUOHHO20 NPOPAMMHO20 obecneuenust. Pexsuzumol

Omnepannonnas cuctema Astra Linux Special Edition penrns CMOJIEHCK OdwucHusriii naker P7-
oduc. IIpodeccnonanpuslil (qeckromoBas Bepcus) OO0yJaromuili KOHTEHT IO €CTECTBEHHBIM HayKaM
OUMOJIOTHH, XUMHUH U (HU3MKE Ui ydeHUKa\npenogaBares

Anrusupyc Kacnepckoro Cy6nuieH3nonHsIH qoroop Ne6206 ot 11.12.2023 JIuuensus Ne 9kcsj-cv7du-
€s39n-3v42c(250)

CIIO 1o NMIEH3UOHHBIM COIJIAIIEHUSM B CBOOOJHOM pacCIpOCTPAaHEHHH, B TOM 4YHUCJIE IO
GNUGeneralPublicLicense u ananoram:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3- penaxtop tectos, LibreOffice

Poccwuiickas ®eneparms, 659333,
Anraiickuii kpai, T. buiick, yi.
Bnagumupa Koponenko, 1. 53

Ayn. 320

VueGHast ayAUTOPHUsI sl IPOBEACHHS 3aHATHIA JISKIIHOHHOTO THIIA, 3aHATHI CEMUHAPCKOTO THIIA,
KyPCOBOT'O IPOSKTHPOBaHHUS (BBIIIOJIHEHUS KYPCOBBIX PaboT), IPYIIOBBIX M HHIUBHUIYaTbHbIX
KOHCYJ/IbTAINH, TEKYILIEro KOHTPOJIS M IPOMEKYTOYHON aTTeCTaliuK

CrerpanusupoBanHast MeOesb. TeXHHUECKUE CPeiCTBa O0YUCHHS: HHTEPAKTHBHBIH KOMILIEKC ¢
BBIUHCIUTEIbHBIM OJI0KOM M MOOMIIBHBIM KPEIUICHHEM, HAIMYHE MOKIFOYCHHS K ceTH HTepHeT.
Ilepeuens nuyen3uonno2o npospammnozo obecnevenus. Pexeusumuol noomeepoicoaiowe2o 0oKkymenma
Hnumepaxmugnulii KOMRIAEKC ¢ LIYUCIUMENbHLIM ON0KOM U MOGUNbHBLIM Kpenaenuem 110 Ikar
Koumpaxm 14-24 om 18.08.22 OO0 «PyHucnauxcy

Antusupyc Kacniepckoro Cybauyenszuonnsiii 0o2osop Ne6206 om 11.12.2023 Jluyensus Ne kesj-cv7du-
€s39n-3v42¢(250)

CIIO 1o JNMIEH3UOHHBIM COIJIAICHUSM B CBOOOJHOM paclHpOCTPaHEHHH, B TOM 4YHCJIE IO

Poccuiickas @eneparus, 659333,
Anraiickuii kpai, T. buiick, yi.
Bnagumupa Koponenko, 1. 53
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GNUGeneralPublicLicense u ananorawm:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3- penakrop TectoB, LibreOffice

Ayn. 321

VYuebuas ayauTopus OJis1 MPOBEACHUA 3aHATHIA JICKIITHOHHOI'O THIIA, 3aHATHH CEMHUHAPCKOr'o Tulia,
KypCOBOT'O IIPOCKTHPOBAHMUS (BBIOIHEHUS KYPCOBBIX pa0OT), IPYIIIOBBIX M HHIUBUIYaIbHBIX
KOHCYJIbTAllHii, TEKYILLEr0 KOHTPOJISI X IIPOMEXKYTOYHOM aTTeCTalluu

CHCI_IPIaJ'II/BI/IpOBaHHaﬂ meb6enb. Texuuyeckue cpeacraa O6y‘{eHI/IHZ MYJIbTUMEAUOKOMIIIIEKT, HOyT6y'K,
HaJIMYMC IMOAK/IIOYCHUA K CCTHU HHTCpHeT.

Iepeuens nuyen3uonH020 NPoSpamMmno2o obecneuenus. Pexguzumol noomeepoicoarouezo 00KymMeHma
MobunbHblll Komnvlomepnuii kiacca RAYbook - 16wm OC Windows 10PRO PQR OEM

Koumpaxm Ne30-2A4 om 01.11.21 OO0 «[[MHUT»

Anmueupyc Kacnepckozo Cybnuyenszuonnsiii 002060p Ne6206 om 11.12.2023 Jluyensus Ne 9kesj-cvidu-
€s39n-3v42c¢(250),

CIIO 1o JMLIEH3UOHHBIM COIJIAIIEHUSM B CBOOOJHOM pacCIpOCTPAHEHHHU, B TOM 4YHUCJIE IO
GNUGeneralPublicLicense u ananoram:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3— pemakrop tectoB, LibreOffice

Poccuiickas @enepanus, 659333,
Anraiickuil kpaii, r. buiick, yi1.
Bnagumupa Koposnenko, 1. 53

Ayn.340 KoMnbloTepHbIii Ki1acc

YueOHast ayTUTOPHS IS TPOBEICHNS 3aHATHH JIEKIIHOHHOTO THIIA, 3aHATHI CEeMHUHApPCKOTO THIIA,

KYpPCOBOT'O ITPOCKTHUPOBAHMUS (BBITIOJIHEHHSI KYPCOBBIX paboT), IPYIIIOBBIX ¥ WHMBUIYaIbHBIX

KOHCYJIbTAIHi, TEKYIIEro KOHTPOJSI K IPOMEKYTOYHON aTTeCTALIMI

CrieunanusupoBanHas Mebenb. TexHnueckue cpecTBa 00y4eHHs: KOMITBIOTEPbI, HATMYUE MOIKIIIOUEHUS K

ceru MIHTepHET, IepeHOCHOe 000pYIOBaHUE

Ilepeuens nuyeH3UOHHO20 NPOSPAMMHO20 0becnedeHus. Pexeuzumol noomeepacoarujeco 0OKyMeHma

Microsoft Office 10 PRO, OC Microsoft Windows 10 PRO, Kourpakt Ne 19/6 — DA ot 18.11.2019

Knacc VR: Kontpakt Ne 19/2 — DA ot 18.11.2019

Anmusupyc Kacnepckozo Cybauyensuonnwiii 0ocoeop Ne6206 om 11.12.2023 Jluyensusn Ne 9kcsj-

cv7du-cs39n-3v42¢(250)

Komnac 3D v19 (10 pabouux mecm) Cybauyenszuonnsiii 002080p Ne 3ck-20-0038 om 02.03.20202.
Astra Linux Special Edition

LibreOffice (TekcTOBBI# penakTop, TaOIUYHBIH peaakTop, IPOrpamMMa MOArOTOBKHU MMPE3eHTALNI, MEXaHU3M

noakiroueHus K BHemHUM CYBJI, BeKTOpHbIH rpaduueckuii peaakrop, penaktop Gpopmyin)

Peoaxmop pacmposoii epagpuru

JIuuensuonnsiii qorosop Ne PBT-14/1617-01-BY3 Ha npegocrasieHne npaBa UCIOIb30BaHUS

nporpammsl uis 9BM ot 09.11.2017r.

18.11.2019 (ITocTaBka mporpaMMHO-anmnapaTHoro komiekca CTy1eHT)

AKT npuema nepepayu npas 25.02.2022r.

CIIO no THIEeH3UOHHBIM COTJIANICHUSIM B CBOOOTHOM PacHpOCTPaHEHHUH, B TOM YHCIE 110

GNUGeneralPublicLicense u ananoram: 2 THC, 7-Zip, Adobe License: Adobe Flash Player; Adobe

Reader, AIMP3, BurnAware Free, CCleaner, Defraggler, Far Manager, Firebird, Foxit Reader, GNU

(Geniral Public, cense nnu anamnor) Version 2: Auda City; Blender; DB Designer; FileZilla; Inscape;

Open Office 4; Virtual Dub, VLC Media player; Oracle Vertual Box, GNU (Geniral Public License

unu ananor) Version 3, Gimp; K-LiteKodecPack, XAMPP, Google Chrome, HEFS, IBExpert,

MyTestX, Notepad++, Pascal ABC, [lensep, ictnzor, InternetCensor, Non Vigual Desktop Access

(NVDA) Aiipen v2.3— penakrop tectos, LibreOffice

Poccuiickas @eneparus, 659300 r.
Anraiickuii kpai, r. buiick, yi.
Bnagumupa Koponenko, 1. 53

Ayn. 407

Vuebuas ayauTOpus IJIs1 MPOBEACHUA 3aHATHIA JICKITHOHHOT'O THUIIA, 3aHATHNA CEMHUHAPCKOr'o TUlia,
KYpPCOBOTO IIPOEKTUPOBAHUS (BBIIIOIIHEHHSI KYPCOBBIX paboT), IPYIIIOBBIX M MHIUBUAYATbHBIX
KOHCYJIbTAaIlMH, TEKYIEro KOHTPOJISI ¥ MPOMEXKYTOYHOM aTTecTalluu

CHCHMaHHSHpOBaHHaH meberb. TexHnueckue cpeacraa OGy‘ieHHﬂI KOMIIBIOTEP IJIA MpernoaaBaTelis,
MIPOEKTOP, SKPaH JUIsl IPOEKTOPa, HATMYHE MOJKII0YEHHS K ceT MIHTEepHeT, IepeHOCHOe 000pyI0BaHHE.
Tepeuens muyensuonno2o npozpammnozo obecneuenus. Pexeusumor Microsoft Windows7 PRO 44718194,
Microsoft Office7 Pro 44039700,

Anmueupyc Kacnepcrozo Cybnuyenszuonnsiii 002060p Ne6206 om 11.12.2023 Jluyenszus Ne 9kesj-cvidu-
€s39n-3v42c(250)

CIIO 1o JJUIICH3UOHHBIM COTJIAIICHUSIM B CBOGO}IHOM pacnpoCcTpaH€HHH, B TOM YHCJIE II0
GNUGeneralPublicLicense u ananoram:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3— penakrop TectoB, LibreOffice

Poccwuiickas ®eneparms, 659333,
Anraiickuii kpai, T. buiick, yi.
Bragumupa Kopornenrko, 1. 53

Ayn. 409

Kabuner K.J[. YIunHCcKOTO /KOMHATa ISl COBEIAHHSI IKCIIEPTOB.

CrienmanusnpoBanHasi Mebenb. TexHuuecKre cpesicTBa 00ydeHus: HHTepaKTHBHBIN Komruieke NexTouch,
KaMepa, ayAnoCHCTeMa.

IlepeueHs IHIEH3HOHHOIO mporpammuoro obecnedenuss BOOCO Demoexam.

Poccwuiickas @enepanms, 659333,
Anraiickuii kpai, T. buiick, yi.
Bnagumupa Koponenko, 1. 53

Ayn. 410

DKkcnepTHast KOMHATa.

Crneunanu3upoBaHHas MeOelb: 4 KOMIIBIOTEPA, HAYIIHUKH, KOJIOHKH, ayIHOCHCTEMA.
IlepeueHs MHIEH3HOHHOTO IporpammHoro odecnedenuss BOOCO Demoexam.

Poccuiickas @eneparus, 659333,
AnTaiickuit kpaii, r. buiick, yi.
Bnanumupa Koponenko, 1. 53
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Ayn. 411

YueOHast ayTUTOpHUS AJIs IPOBEACHUS IPO(PECCHOHANBHBIX JEMOHCTPAIMOHHBIX YK3aMECHOB.
CrienpanusupoBanHas MeOesb. TeXHHUECKUE cpecTBa 00ydeHus: HHTepakTHBHbI komruieke NexTouch,
KaMepa, ayAnoCcUCTeMa.

ITepeuens nuIeH3NOHHOTO IporpaMMHoro obecrnedenuss BOOCO Demoexam, ITAK kyparopa.

Poccuiickas ®enepanus, 659333,
AnTaiickuit kpaii, r. buiick, yi.
Bnagumupa Koponenko, 1. 53

Ayn. 414

y‘ICGHaﬂ ayauTopus OJis1 MPOBEACHUA 3aHATHIA JICKITHOHHOT'O THIIA, 3aHATHIA CEMHHAPCKOTO THUIIA,
KypCOBOT'O IIPOCKTHPOBAHMUS (BBIOIHEHUS KYPCOBBIX pa0OT), IPYIIIOBBIX M HHIUBUIYaIbHBIX
KOHCYJIbTAllHii, TEKYILLEr0 KOHTPOJISI X IIPOMEXKYTOYHOM aTTeCTalluu

CHCI_IPIaJ'II/BI/IpOBaHHaﬂ MeGeJ’IB. Texuuueckue cpeacraa O6y‘{eHI/I$[I I/IHTepaKTI/IBHHﬁ KOMIIJICKC C
BBIYUCJIMTCIIbHBIM 6J'[0KOM )48 MOﬁl/IJ’IbeIM KPEIJICHUEM, HAJIWYUEC NOAKIIIOUYCHUS K CETHU I/IHTepHCT.
Hepe“leHb JAUYEH3UOHHO20 NPOcPpAMMHO20 06ecneuemm. Pexeuszumvi nodmeepofcdalomeea OOKyJVleHma
Hnmepakmueﬂbzﬁ KOMNJIEKC C bIYUCIUMENbHBIM OIOKOM U MOOUNbHBIM KpenjieHuem 110 Ikar
Notebook

Konmpaxm 29-24 om 12.11.21 OOO «PyHducnauxcy

Anmusupyc Kacnepcrozo Cybnuyenzuonnviii 002060p Ne6206 om 11.12.2023 Jluyenszus Ne 9kesj-cvidu-
€s39n-3v42¢(250),

CIIO 1o JMLIEH3UOHHBIM COIJIAIIEHUSM B CBOOOJHOM pacCIpOCTPAHEHHHU, B TOM 4YHUCJIE IO
GNUGeneralPublicLicense u ananoram:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3- penakrop tectoB, LibreOffice

Poccuiickas @enepanus, 659333,
Anraiickuil kpaii, r. buiick, yi1.
Bnagumupa Koposnenko, 1. 53

Ayn. 416

VyeOHast ayIuTOpus AJIs IPOBEACHUS 3aHATHI JICKIIMOHHOTO THIIA, 3aHATHH CEMUHAPCKOrO THIIA,
KYpPCOBOT'O IIPOEKTUPOBAHUS (BBIIIOJIIHEHHS KyPCOBBIX paboT), IPYNIIOBBIX U HHUBUIYaTbHBIX
KOHCyJIBTaLIHﬁ, TEKYIIETO KOHTPOJIA U l'[pOMe)KyTO‘IHOﬁ aTTeCTaluu

Crenuani3upoBanias Mebens. Texunueckue cpeacTsa o0yueHus: teaesu3op LG, HOyTOyk Hammdne
IIOJK/IIOYCHHUA K CCTH I/IHTCpHCT.

Tepeuens nuyen3uonHo20 Npospammnozo obecneuenus. Pexeuzumol noomsepoicoaroueco 00OKymMeHma
HUnmepaxmusnwiii cmon IRBIS I70 Microsoft Win 10 Professional

Koumpaxm 44-24 om 22.11.21 OO0 «Texnonozuu unHHosayuu»

Anmusupyc Kacnepcxozo Cyonuyensuonnuiii 00206op Ne6206 om 11.12.2023 Jluyenszus Ne 9kcesj-cvidu-
€s39n-3v42¢(250)

CIIO 1o JNMLEH3UOHHBIM COIJIAIIEHUSM B CBOOOJHOM pacCIpOCTPAaHEHHHU, B TOM 4YHUCJIE IO
GNUGeneralPublicLicense u ananorawm:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3- penakrop TectoB, LibreOffice

Poccuiickas ®enepannsi, 659333,
Aunraiickuit kpaid, r. buiick, yi1.
Bnagumupa Koponenko, 1. 53

MEJATOTMYECKHIN TEXHOIAPK «KKBAHTOPUYM MM. K.JI. YIIUHCKOT' O»
MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE KABUHETOB

HaumMeHnoBanue nomereHui Juist IPOBEJCHHUS BCEX BUIOB y4EOHOW AEATENLHOCTH, IPEyCMOTPEHHOM
y4eOHBIM ITAHOM, B TOM YHCJIE TIOMELIEHHMS UL CAMOCTOSITEIIbHOM pabOThl, ¢ YKa3aHUEM MEepEedHs
OCHOBHOT'O 000pyI0BaHHs, y4eOHO-HATLTHEIX IIOCOOUH ¥ MICIIOJIb3yEeMOT0 IPOrPaMMHOT0 00eCIeUeHUS

Anpec (MeCTONOJIOKEHHUE)
MIOMEIEHUH JUISl IPOBEICHUS

BCEX BHJIOB y4eOHOH eITeNbHOCTH
TIpeyCMOTPEHHOM

Y4eOHBIM IIAHOM (B CIIydae
peanm3aryy 06pa3oBaTenbHOI
MPOrpaMMBI B ceTeBOH Gopme
JIOTIOTHUTENBHO YKa3bIBAETCS
HaMMEHOBaHHE OpTaHHU3aLHH, C
KOTOPOH 3aKIIIOYEH JI0OTOBOP)

Ayn. 1-102

Kabuner uist mpoBeieHus 3aHATHI TEXHOIOTHYECKON HANIPaBICHHOCTH

Komrmiekr yueOHOIT Mebemn.

TexHHYECKHe CPEeNCTBA: HHTEPAKTHBHBIN KOMILIEKC C BEIMUCIUTEIBHBIM OJIOKOM H MOOMIIBHEIM
KpeIUIeHHEeM, HOYTOYKH, 00pa30BaTeIbHBIN KOHCTPYKTOP ¢ KOMIUIEKTOM JIaTYMKOB, 00pa30BaTeIbHBIA
Ha0Op MO MEXaHHWKe, MEXaTPOHUKE U POOOTOTEXHUKE (6 KOMIUIEKTOB), 00pa30BaTeIbHBIH HA0OP 1O
JNIEKTPOHHKE, JIEKTPOMEXaHUKE 1 MUKPOIPOLIECCOPHOH TeXHUKeE, 00pa30BaTeNbHbINH HAOOp IS N3YdEeHHS
MHOI'OKOMIIOHEHTHBIX POOOTOTEXHHYECKHX CHCTEM H MaHHUITYJISIIIHOHHBIX POOOTOB, KOMIUIEKT JUIS
M3y4CHHUS ONEPALIMOHHBIX CHCTEM PEaJbHOr0 BPEMEHH U CHCTEM YIIPABJICHHUS aBTOHOMHBIX MOOHMIBHBIX
POOOTOB, YETBIPEXOCEBOH YIeOHBINH POOOT-MAaHUITYJIATOP C MOXYJIBHBIMH CMEHHBIMH HACaIKaMH, KOMIUIEKT
TIOJIeH ¥ COPEBHOBATEIILHBIX SJIEMEHTOB, 00pPa30BaTeNbHBIA MOIY/b ISl YTITyOJISHHOTO U3YUESHHS
MexaHHKH, MexaTpoHuku u CAY, nabopaTopust HCCIIeJOBaHUS OKPYXKAIOIIEH CPeIbl, IbTEPHATHBHBIX
HCTOYHHMKOB SHEPIUH, MATEPHAIIOB U HHXKEHEPHBIX KOHCTPYKIIHI, aBTOHOMHBII POOOT MAaHHUITYJIATOP C
KOJIECAMH BCEHAIPABJICHHOIO IBI)KEHUSI, 0a30BBIi pOOOTOTEXHHYIECKHIT HAOOP, peCypCHBII
poboTOTEXHUYECKHUT HAOOP, TATYHK IBETa 6a30BOr0 pOOOTOTEXHHYECKOTO HAOOpa, yIbTPa3ByKOBOM JaTUUK
6a30Boro poOOTOTEXHUUECKOTO HAOOPa, 3apsATHOE YCTPOHCTBO, 00pa30BaTENbHBIA HAOOP 110 U3yUEHHIO
TEXHOJIOTHI PEBEPCUBHOTO HH)XKUHUPHHTA, 00pa30BaTENbHBII HA00p MO H3YYESHHIO aJTUTHBHBIX
TEXHOJIOTHiT H OBICTPOrO MPOTOTUITHPOBAHMS, CTAHOK JIa3EPHOH PE3KH C YMCIOBBIM IPOrPAaMMHbBIM
YIIPaBJICHHEM M CHCTEeMOH (QHIbTPaLU BO3IyXa.

Ilepeuens nuyen3uonno2o npospammnozo obecnevenus. Pexsusumer noomeepowcoaroujeco 00Kymenma

T10 Microsoft Win 10 Professional 32/64 bit SP2 Only USB RS Box Kontpaxr 14/1 ot 03.12 21 000

Poccwuiickas @eneparms, 659333,
Anraiickuii kpai, T. buiick, yi.
Bnagumupa Koponenko, 1. 53
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«[Tapyc ITmroc»

Microsoft Office - 2019 (xopoGounas Bepcust) Jlorosop noxepreosanus ot 06.05.2022

Hudpossie nadoparopun mo $usuke, xumun, buonoruu [10 Releon Camera 1.1, Releon Lite 3.63 Kounrpakr
51-DA ot 30.11.21 OO0 «KoHcTanTa»

O6Gopynosanue TexHoornaeckoro npoduist (Pobotst, 3d ckanep, 3d npuarep) Kontpakt 7-DA ot 23.09.21
00O «KoncTaHTa»

VueOHo-KcceoBaTeNbeKue JlabopaTopun Gnocuraainos u HeiiporexHonoruii [10 BiTronies Studio 5.1.10
KontpakT 5-3A ot 23.09.21 OO0 «CrenkoMInieKT

udpoBbie MHKPOCKOIIBI

T10 TouP Cam Konrpakt 4-DA ot 20.09.21 UIT Be6ep Onbra Cepreesna

WHTepaKkTHBHBIH KOMIIJIEKC C BBIYUCIUTENBHBIM 0JI0KOM 1 MOOHIbHBIM Kpemaenuem [10 Ikar
Notebook Koutpakr 29-2A or 12.11.21 OO0 «Pyducruukc»

ITAK NITRINO Kontpakt Ne55-DA ot 30.11.2021 OOO «Ilapyc ITirocy

CraHok na3zepHoit pe3ku ¢ UITY u cucremoit punbTpanun Bo3yxa (00IaqHbIN pesKHM
www,gweikecloud.com) Konrrpakr Nel0 ot 18.10.2021r. OO0 «YK «Bocrounas Cubupb»

Anrtusupyc Kacnepckoro Cy0nuieH3nonHsiii 1orosop Ne6206 ot 11.12.2023 Jlunensus Ne 9kesj-cv7du-
€s39n-3v42c(250)

CIIO 1o JUIEH3MOHHBIM COTJIAIICHUSIM B CBOOOJAHOM PacpoOCTPaHEHUH, B TOM YHUCJIE T10
GNUGeneralPublicLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager, Libre
Office

Ayn. 1-103

Kabuser juist 3amvcu BeOMHAPOB U IPE3EHTALMOHHOTO KOHTEHTA

Komrmiext yueOHoi Meberu, (aumaapt.

TexHuveCKHe CPEICTBA: CTYAMS ISl CO3MAHUS IPE3CHTALHI/OHIAiH-BeOMHAPOB /IEMOHCTPALIUH OIBITOB,
YK®-npoexTop, KperuieHne, HOyTOyK U MarHUTHO-MapKepHOE MOKPBITHE.

Tlepeuens nuyeH3UOHHO20 NPOSPAMMHO20 0becneueHus. Pekgusumol noomeepaicoaioujeco OOKyMeHma
IIpesenrannonHOe 000pyI0BaHHE

TTAK TeneBuneo/lata, Buneolucraut ITO Microsoft Win 10 Professional Kontpakt 8-DA ot 27.09.21
000 «TCH-Cub»

Anrtusupyc Kacnepckoro Cy0nuieH3nonHbiii 1orosop Ne6206 ot 11.12.2023 Jlunensus Ne 9kesj-cv7du-
€s39n-3v42¢(250)

CIIO no TMIEeH3HOHHBIM COTJIANICHUSIM B CBOOOZHOM PacIpOCTPaHEHHUH, B TOM YHCIE 110
GNUGeneralPublicLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager, Libre
Office

Poccuiickas ®enepanus, 659333,
Aunraiickuit kpaid, r. Buiick, yi1.
Bnagumupa Koponenko, 1. 53

Ayn. 1-107 - 1-111

Kabuner 1 npoBeieHus 3aHATUI €CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH

Komrmiekr yueGHO# mebenu.

Komrtext nabopaTopHoit MmebGemnu.

TexHu4eckue cpencTBa: HHTEPAKTUBHBIN KOMIIIEKC C BEIYUCIUTENBHBIM OJIOKOM M MOOUIBHBIM
KpEIUIEHUEM, BCTPOCHHbIEC BBIYUCIUTENbHBIE 0J10KH, LU(POBbIE 1a00PATOPUH 11O XUMUH (0a30BBII
ypoBeHb), bronoruu (6a30BbIil ypOBEHB), (DU3KKE (CTAHAAPTHBINA YPOBEHB), y4eOHO-UCCIICA0BATEIbCKAS
n1abopaTopusi OHOCHUTHAIOB M HEHPOTEXHOIOT i, MUKPOCKOIBI IU(POBEIE, 1TaG0opaTopHOE 000pYIOBAHHUE TI0
(usmke, Mo xumuy, annapat Kumnrmna, 6aHs KoMOMHHpOBaHHas JJaDOpaTOpHasi, 103aTop THI 1, 103aTOp THII 2,
J103aTOp THUII 3, MArHUTHAS MeIIaJIKa, KOJIOBI, CTePIIIN3aTOp JUIS TaOOPATOPHOI MOCY/IbI BO3TYIIHBIH,
KOMILIEKT U31eNuit U3 KepaMuku, hapdopa u dasHca, Habop MPOOHPOK, Yalia KpUCTATH3AIHOHHAS,
KOMIUIEKT MEPHBIX KOJIO, IPOOUPKH.

Ilepeuens nuyen3uonno20 npospammno2o obecneuenus. Pexeusumol noomeepocoaiouieo 0oKymeHma
Hudpossie naboparopuu mo dusuke, xumuu, buonoruu [10 Releon Camera 1.1, Releon Lite 3.63 Kourpakr
51-DA o1 30.11.21 OO0 «KoHcTanTa»

Y4ebHo-ucce[oBaTeNbCKHe JIabopaTopin OHocHrHanoB 1 HeiipotexHonoruii [1O BiTronies Studio 5.1.10
Konrpakr 5-DA ot 23.09.21 OO0 «CHenkoMILIeKT

M HTepaKTHUBHBIH KOMITJIEKC C BBIYHCIUTENBHBIM OJIOKOM U MOOMIBHBIM KperuieHuem [10 Ikar
Notebook Kontpakr 29-DA or 12.11.21 OO0 «Pyducruiukc»

Awnrtusupyc Kacnepckoro Cy0nuiieH3nonHbiii 1orosop Ne6206 ot 11.12.2023 Jlunensus Ne 9kesj-cv7du-
€s39n-3v42c(250)

CIIO no THIEeH3HMOHHBIM COTJIANICHUSIM B CBOOOTHOM PacHpOCTPaHEHUH, B TOM YHCIE 110
GNUGeneralPublicLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager, Libre
Office

Poccuiickas ®enepannsi, 659333,
Aunraiickuit kpaid, r. Buiick, yi1.
Bnagumupa Koponenko, 1. 53

TEXHOIIAPK YHUBEPCAJIBHBIX IMTEJATOr'MYECKAX KOMITETEHIAN
MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE KABMHETOB

HaunmMeHnoBaHue nomereHui JUist IPOBEJCHHS BCEX BUIOB y4EOHOW AEATENLHOCTH, IPETYCMOTPEHHOM
y4eOHBIM ITTAHOM, B TOM YHCJIE TIOMELIEHHUS IS CaMOCTOSTEIbHOH pabOThI, ¢ YKa3aHUEM MEepedHs
OCHOBHOT'0 000pYOBaHHs, y4eOHO-HATLHEIX IIOCOOUHT ¥ ICIIOJIb3YEMOT0 IPOrPaMMHOT0 00eCIeYeHUS

Anpec (MECTONOJIOKEHHUE)
MIOMEIIEHUH JUISI IPOBEICHUS

BCEX BHJIOB y4eOHOMH eSTeIbHOCTH
TIpeyCMOTPEHHOM

Y4eOHBIM ITAHOM (B CIIydae
peanm3aryy 06pa3oBaTenbHOI
MIPOrpaMMBI B c€TeBOH (opme
JIOTIOTHUTENBHO YKa3bIBAETCS
HaMMEHOBaHHE OpTaHHU3alNH, C
KOTOPOH 3aKIIIOYEH JIOTOBOP)

Ayn. 154-167

TexHOMapK YHUBEPCATbHBIX NEAarOrMYeCKNX KOMIETSHIUH

Kommekt yueOHoit mebenu, Gpaumaapt.

TexHHYeCKHe CpecTBa: ATOMHBIE CIIEKTPBI ABYJIEKTPOHHBIX cucteM He, Hg,

Kamepa I TPUHOTYISIPHBIX MUKPOCKOIIOB,

KOMIUICKT JUTSl IPOBE/ICHHUSI SKCIICPUMEHTOB MO JIy4eBOil AUATHOCTUKE U BU3yaIH3aluH,

Poccuiickas @eneparms, 659333,
Anraiickuii kpai, T. buiick, yi.
Bnagumupa Koponenko, 1. 53
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HPOrpaMMHO-aNIaPaTHBI KOMILIEKC TONOrpapuyecKoro H3y4eHHs CTPOCHHUs OpraHu3Ma 4elIoBeKa,
pecypcHBIiI Habop aHAIIH3a MATEPHANIOB /IS IPOBEACHNUS YKCIEPUMEHTOB M0 JTy4eBOM JHATHOCTHKE U
BH3yaJIM3al[{H, PECypCHBIil HA0OP PEHTIeHOCTPYKTYPHBIIl aHaJIN3 MATEPHAJIOB JUIs IIPOBEICHUS
9KCIIEPUMEHTOB 110 JIy4EBOH JUarHOCTHKE ¥ BU3yalU3alluy, ChEMHast PeHTIeHOBCKas TpyOka Mo tube,
CcbEMHasl peHTTeHOBCKas TpyOka W tube, TpUHOKYISAPHBII MEKPOCKOI Ayt mpertogasatens 1000x,
IpeIMETHBIH CTONHK, IUIaH-axpoMaTuyeckas "0eckoHeYHast onTHKa'", 1abopaTOpHbIil HAOOP MO reHEeTHKE U
Marepuanbl , TpEc-0opaTHeIi Oydep st dJeKTpodopesa, IUIeM BUPTYaIbHON PealbHOCTH
npodeccuonansueii HTC Vive Cosmos, nuteM BUpTyansHOU peanbHOCTH Ipodeccuonansusliit HTC Vive
Focus Plus, ouku gononsenHoit peaasHoct Epson, kamepa 360 npodeccuonanshas Insta360 Pro, kamepa
360 mobutesnbckas Insta360 One, crannoHapHBIN EpcOHATBHBIN KoMibioTep Parus 2021, HHTEepaKTHBHBIN
KOMIIIEKC C BEIYUCIUTEIBHBIM OJOKOM M MOOMIIBHBIM KPEILTICHHEM.

Tlepeuens nuyeH3UoOHHO20 NPOSPAMMHO20 0becneuenus. Pekeusumol noomeepicoaioujeco OOKyMeHma
MHTepaKTHBHBII KOMIUIEKC C BBIYHCIUTEIbHBIM 0JI0KOM U MOOMIBHBIM KperuienneM 10 Ikar
Notebook

Konrpakr 29-DA ot 12.11.21 OO0 «Py/lucmiaukey»

TIporpamMMHO-annapaTHelii KOMILIEKC TOMOrpaguyuecKoro u3y4denus crpoenus opranusma I10 3datlas
Kontpaxkt 12-DA ot 18.10.21 OOO «Hayunsie mpoOGOps! U CHCTEMBD)

O6opynoBaHue I IPOBEACHHS KCIIEPUMEHTOB I10 JIy4EBOH JUarHOCTHKE H BU3yalU3aluy
(peutrenorpadus)

KontpaxkTt 13-DA ot 18.10.21 OOO «Hayunsie mpoGOps! U CHCTEMBD»

IIpodeccuonanpHbie ontrueckue npudopst [10 TouP Cam

Kontpakr 14-DA ot 18.10.21 OO0 «Hay4Hble TpoOOpBI U CHCTEMBD»

VYuebHo-emoHcTparorHoe obopynosanue (Lludposas maboparopus no ¢usuke I10 Releon Lite 3.63)
Konrpakr 15-DA ot 18.10.21 OO0 «HayuHble TpoOOpBI U CUCTEMBI

«VR» - obopynoBanue

Kontpakr 22-DA ot 28.10.2021 UII Ky3smenko [Jlenuc EprenseBud

Awnrtusupyc Kacriepckoro Cy6uuieH3nonHslil 1orosop Ne6206 ot 11.12.2023 Jlumensust Ne 9kesj-cv7du-
€s39n-3v42¢(250)

CIIO no TMIEeH3HOHHBIM COTJIAICHUSM B CBOOOIHOM PacIpOCTPaHEHUH, B TOM YHCJIE 110
GNUGeneralPublicLicense u anamoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager, Libre
Office

Ayn. 307
Kabuner o po6ororexHuke
Komrmiekr yueGHO# Mebenu.
Komrutext nabopaTopHoit MmebGemnu.
TexHu4ecKHe cpecTBa:
ABTOHOMHBII pOOOT MAHUITYJISTOP € KOJIECAMH BCEHANPABIEHHOTO ACHCTBYS,
CTallMOHAPHBIH MepCcOoHANBHBINA KoMITbioTep Parus 2021, KOMIUIEKT JUIst H3y4eHHS ONIEPALMOHHBIX CUCTEM
peasbHOrO BPEMEHHU U CUCTEM YIIPABJICHUSI aBTOHOMHBIX MOOHMJIbHBIX POOOTOB.
Ilepeuens nuyeH3UOHHO20 NPOSPAMMHO20 0becnedeHus. Pexeusumol noomeepocoaruje2o OOKyMeHma
T1I0 Microsoft Win 10 Professional 32/64 bit SP2 Only USB RS Box Kontpaxr 14/1 ot 03.12 21 OO0
«[Tapyc ITaroc»
Microsoft Office - 2019 (kopoGounas Bepcusi) Jlorosop noxeprsosanust ot 06.05.2022
ITAK NITRINO KonTtpakT Ne55-DA ot 30.11.2021 OOO «ITapyc ITnroc»
Omnepanunonnas cuctema POJ] OC Mypowm 7.3.1 Cornamenne Ne 441/11-21VY ot 30.11.21r. OO0
«Pen Codbr»
Akt npuema nepenaun npas 06.12.2021r.
Cornamrenue o konpuaeHnuansHoctn Ne440/11-21K
CranunoHapHsble mepcoHagbHbie KomnbloTepsl Parus 2021Core i5 10400F
Kontpakt Ne55-5A/2021 ot 30.11.2021 OOO «Ilapyc ITmoc»
Awnrtusupyc Kacnepckoro Cy0nuiieH3uonHbIi 10rosop Ne6206 ot 11.12.2023 Jlunensus Ne 9kesj-cv7du-
€s39n-3v42c(250)
Koncynprant [Timoc JJoroop Ne26 ot 28.12.2023r OO0 «¥Opkomm»
CIIO no THIEeH3UOHHBIM COTJIANICHUSIM B CBOOOTHOM PacHpOCTPAaHEHHUH, B TOM YHCIE 110
GNUGeneralPublicLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager, Libre
Office

Poccuiickas ®enepannsi, 659333,
Aunraiickuit kpaid, r. buiick, yi1.
Bnagumupa Koponenko, 1. 53

Ayn. 413

Kommiekr yueOHO#t mebenmu. Kommuekr nabopatopHoit mebenu. Texuuyeckue cpencrsa: VR» -
obopynosanne Konrpaxr 22-DA ot 28.10.2021 UIT Ky3smenko Jlennc EBrensesmy

Ilepeuens nuyen3uonno2o npoespammnozo obecneyenus. Pexgusumvl noomeepacoaioujeco 00KymeHma

«VR» - obopynoBanue

Antusupyc Kacnepckoro Cy6imueH3nonnsiit goropop Ne6206 ot 11.12.2023 JInnensust Ne 9kesj-cv7du-
€s39n-3v42¢(250)

CIIO 1o NHMIEH3UOHHBIM COIJIAIICHUSM B CBOOOJHOM pAacIpOCTPAaHEHHH, B TOM YHCJIE IO
GNUGeneralPublicLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager, Libre
Office

Poccwuiickas ®eneparms, 659333,
Anraiickuit kpaid, r. buiick, yi1.
Bragumupa Koponenko, 1. 53

Ayn. 417

Kommnekt yueOHoi Mebenmn. KomruiekT tadopaTopHoii Mebeny. TeXHUUeCKue cpeicTBa:

MHTEepaKkTHBHBI KOMIUIEKC C BBIYHCIMTEIBHBIM OJOKOM W MOOWIBHBIM KpeIJIeHHEM, Y4eOHO-
JIEMOHCTPALMOHHOE 000PYAOBaHUE IS PeaTU3aliK 00pa30BaTENIbHBIX IPOrpaMM 10 mpeamery «Duznkay.
ﬂepeuenb JAUYEHIUOHHO20 NPOcPAMMHO20 obecneuenusi. Pexeusumoi nodm(fepolcdaiou,;eeo ()OKyMeHma
Antusupyc Kacnepckoro Cyomumensnonnsiit 1oroBop Ne6206 ot 11.12.2023 Jlnuensust Ne 9kesj-cv7du-
€s39n-3v42c(250)

CIIO 1o JJUIICH3UOHHBIM COTJIAIICHUSIM B CB06021HOM pacnpoCcTpaH€HHUHU, B TOM YHCJIE II0
GNUGeneralPublicLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager, Libre
Office

Poccwuiickas @eneparms, 659333,
Anraiickuii kpai, T. buiick, yi.
Bnagumupa Koponenko, 1. 53

Ayn. 420
Kommekt yue6Ho# meOenu. Kommiekr abopatopHoid MeOern.

Poccuiickas @eneparus, 659333,
AnTaiickuit kpaii, r. buiick, yi.

27




Texuudeckne cpenactBa: MHTEpaKTUBHBIM KOMIUIGKC C BBIYHCIUTCIBHBIM OJOKOM M MOOHIbHBEIM | Bmagmmupa Koponenko, 1. 53
KpeIUIeHHEeM, yIeOHO-1eMOHCTPalHOHHOEe 000pyAOBaHKE UL Pealn3aliii 00pa30oBaTelIbHBIX IPOrpaMM IO
npeamery «duzukay.

Tlepeuens nuyeH3UOHHO20 NPOSPAMMHO20 0becneuenus. Pexeusumol noomeepicoaioujeco OOKyMeHma
Awnrtusupyc Kacnepckoro Cy6muieH3nonHslii 1orosop Ne6206 ot 11.12.2023 Jlumensust Ne 9kesj-cv7du-
€s39n-3v42¢(250)

CIIO no JULEeH3MOHHBIM COTJIAIICHUSIM B CBOOOJHOM pacHpOCTPaHEHHH, B TOM YHCJIE 110
GNUGeneralPublicLicense u anamoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager, Libre

Office
Ayn. 421 Poccuiickas ®@enepanus, 659333,
KomrutekT yyebHoi Mebenu. KomruiekT nabopaTopHoit Mmebemnu. Anraiickuii kpaii, r. buiick, yi.

TexHuueckre CpeAcTBa: MHTEPAKTHBHBIA KOMIUIEKC C BBIYUCIUTENBHBIM OJOKOM W MOOWIbHBIM | Bnaaumupa Koponenko, 1. 53
KpeIUICHHEM, y4eOHO-IeMOHCTPAIIMOHHOE 000PY/I0BaHKE JUIs pean3alui 00pa30BaTeNIbHbIX IPOrpaMM o
npeamery «Du3nkay.

Tlepeuens nuyeH3UOHHO20 NPOSPAMMHO20 0becneuenus. Pekeusumol noomeepicoaioujeco OOKyMeHma
OmnepanuonHnas cuctema Astra Linux Special Edition penuz CMOJIEHCK Oducusiit naket P7-
oduc. IIpodeccnonansHslii (zeckronosas Bepcust) OOy4aromuil KOHTEHT 0 €CTECTBCHHBIM HayKaM
OMOJIOTHH, XUMHUH U PU3HKe U1 ydyeHHKa\npenoaaBaTes

4 mobunvnvix Komnwviomephuvix kiacca DEPO VIP 1530 Kontpakt Ne9-3A/2022 ot 16.08.2022 OO0
YMmuka

Anrtusupyc Kacnepckoro Cy0nuieH3nonHsiii 1orosop Ne6206 ot 11.12.2023 Jlunensust Ne 9kesj-cv7du-
€s39n-3v42¢(250)

KoucynbranT [Titoc JJoroop Ne26 ot 28.12.2023r OOO «FOpkomim»

CIIO 1o nuieH3MOHHBIM COTJIAIICHUSM B CBOOOJHOM pPacIpOCTPaHEHHH, B TOM YHCJIE 110
GNUGeneralPublicLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager, Libre

Office
o
HOMellleHI/le AJIA CAaMOCTOATCIBHOMN paﬁoTbl
HaunmMenoBaHue nomereHui Juist IpOBEJCHHUS BCEX BUIOB y4EOHOW AEATEILHOCTH, IPEyCMOTPEHHOM Anpec (MeCTONOJIOKEHHUE)
y4eOHBIM ITAHOM, B TOM YHCJIE IIOMELIEHHS UL CAMOCTOSTEIILHOH PabOThl, ¢ yKa3aHUEM IepPEedHs MOMEIEHUH JUIS IPOBEIECHUS
OCHOBHOT0 000pYyI0BaHMs, y4eOHO-HAMIIAAHBIX OCOOUI U UCIIOIB3YEMOT0 IIPOrPAMMHOI0 00eCTICUeHUS BCEX BHJIOB yueOHOM
JIeATENbHOCTH
MIPEAYCMOTPEHHOM
y4eOHBIM IJIAaHOM (B Cllydae
peanu3anuu 00pa3oBaTeIbHON
IIPOrPaMMEI B CETEBOIT hopme
JIOIIOJIHUTENBHO YKa3bIBaeTCs
HAUMEHOBAaHUE OPraHU3ALHUH, C
KOTOpPOH 3aKIIIOUEH JOTOBOP)
Ayn. 335 Poccuiickas eneparnus,
UnTanpHbIi 3ai1 659333, AnTaiickuii Kpaii, T.
ayJUTOPUS ISl CAMOCTOSTEIIBHON paboThI Buiick, yn. Bnagumupa
CneuunanusupoBannas mebenb. TexHuyeckue cpeacTBa 00y4eHuUs:: MOHOOJIOKH, Kopornenko, 1. 53

MHOTO(YHKIIMOHATIBHOE yCTPOiicTBO «Pantumy, crnennann3upoBanHoe pabodee MeCTo
«91Ho1300»: HOYTOYK ¢ MPOrpaMMHBEIM oOecIedeHNneM ISl He3psTUnuX U CIabOoBUASIINX JTI0 el
(mporpamMma 3KpaHHOTO JJOCTYIIA IS HE3PSUUX U cIaOOBUISNINX, SKPAHHBII YBCIHYUTEIb U
nporpaMma Juisi CO3/laHusl, XPaHEHHs U YIPABJICHHUs TEKCTOBBIMU M FOJOCOBBIMH 3aMeTKamu). VOCO
Professional: rapaurypaJabra ¢ Windows- npuoskenuem Juist mpeoGpa3oBaHus PEYH B TEKCT,
yyraromas Mamuna Eye-Pal Vision? Dnexrponnsiii pyunoii Bugeo-ysenuuntens Rudy. Crnenuansaoe
YCTPOUCTBO JIsl YTEHUS «TOBOPAMIMX KHUT» (TUdnodnemruieiiep) «Victor Reader Streamy
CrenMaau3upoBaHHOE ITPOTpaMMHOE oOecledeHne IS CO3AaHus NH(POBBIX IBOPSAIINX KHAT B
tdopmare DAISY «Easy Converter»

Tlepeuens nuyeH3UOHHO20 NPOSPAMMHO20 0becneyenus. Pexeusumel

ABTOMaTH3UpOBaHHAs OnONIHOTEeYHass MHpopManHoHHas cuctema «Mpoucy [loroop Nel28/29-02-12
ot 29.02.2012r.; {orosop NeC 2-05-11 ot 12.05.2012r.; Torosop Ne C 4-06-14, ot 17 urons 2014r.
(@T'BOY BIIO "Omckuii rocyJapCTBEHHBIH TEXHUYECKUI YHUBEPCUTET")

Antusupyc Kacnepcekoro Cy6inneH3noHHbli gorosop Ne6206 ot 11.12.2023 JTunensust Ne 9kesj-cv7du-
€s39n-3v42c(250),

KoncynpranT I[Tmtoc [Joroop Ne26 ot 28.12.2023r OO0 «FOpkomm»

10. METOAUYECKHUE PEKOMEH/JAIIMHA 110 OPTAHU3 AN
N3YYEHUA TUCHUITJINHBI

ba3sucHBIMH TOHATHIMH KypCca MaT€MaTUYCCKOTO aHalinu3a SIBJISIFOTCA. ﬂeﬁCTBHTCHBHOC
YHCI0, (PYHKIMS, TTOCIEA0BATEILHOCTD, MIPEIell, HENPEePbIBHOCTh, MPOU3BOIHAS, AUddepernnan,
nepBooOpa3Has, HHTerpal, psl.
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OcHOoBHBIMU ~ (opMamu  pabOTHl  SIBJISAIOTCS  JIGKIIMW, TIPAKTUYECKUE 3aHATHSA U
camocrosiTeNibHass paboTa CTYACHTOB, WCIONB3YIOTCS TaK)Ke WHTEPAKTHBHBIE  (HOPMBI
(mpe3eHTaIUu, TPOOIEMHBIC JICKIIUH, JUCITYT).

Texymuii KOHTPOIbL B TEUEHHE CEMECTpa OCYIIECTBISETCS MOCPEACTBOM OLICHKH
BBITIOJTHCHHS ©KEHEICIbHBIX JOMAIIHUX pa0oT, 3allUT WHIAMBUAYAIbHBIX 33JlaHUH, a TAaKXKe MPU
MPOBEJCHUHN AaYAUTOPHBIX KOHTPOJIBHBIX pabOT ¥ TecTUpoBaHWs.. VITOTOBBIM KOHTPOJb
npeanojaraet sk3aMensl B KoHIe | u |l cemectpoB u 3a4uetsl B koHile |1 u IV cemecTpos.

B 1 cemecTpe cTyneHT AOMKEH 3HATH ONMPEEICHUE MOIYJIs ACHCTBUTEILHOTO YUCIA U €T
CBOMCTBAa,  TI'COMETPUYECKHH  CMBICI.  Bmagers  moHsTHeM  (QYHKIUH,  YUCIOBOU
MOCIIEI0BATEIPHOCTH, YMETh HAXOIUTh 00JIACTh ONPEACTICHUS U MHOKECTBO 3HAYCHUI (YHKIIUH,
uccienoBarb  (YHKIMUM HAa  YETHOCTb, HEYETHOCTh, IEPUOJUYHOCTH MOHOTOHHOCTb,
orpaHuyeHHOCTh. CTyIEHT HE TOJIBKO JIODKEH BBIYUCIATH TMpeAesibl, HO W YMETh
WUTIOCTPUPOBATh CBOMCTBa (GYHKIUH Ha rpaduUyecKux mpuMepax, 3HaTh OIpPEAeTICHUS
HENPEPBIBHOCTH M YMETh HCCIIEI0BATh (DYHKITUIO Ha Pa3phIB.

Bo BTOpoM cemecTpe CTYyAE€HT J[AOJDKEH BIaJeTh TEXHUKON nuddepeHuupoBaHus u
METOJJaMU MHTETPUPOBAHUS, IOHUMATh M MCIIONb30BaTh B PELICHUM 3a/lad M€OMETPUYECKUMN U
MEXaHUYECKUU CMBICII MPOU3BOJHOM, YMETh IMPUMEHSTh MPOU3BOJHYI0 IPHU HCCIEIOBAaHUU
¢bynkunu, paboTas ¢ aHaATUTUYECKUM U TpauIecKuM 3aJaHHEeM TTPON3BOTHOM.

B TpeThem cemecTpe CTyACHT IOJKEH YMETh COCTaBIISITh MHTETpalibHble CyMMBbI J{apOy s
OTPECIIEHHOT0 HMHTErpaia, BBYUCIATH HWHTErpan 1o ¢opmyrne Herorona-JleliOnma,
UCIIOJIb30BaTh MPU BBIUMCICHUU ONPENEIECHHOIO HHTErpajia €ro IeOMETPUYECKHl CMBICH U
CBOICTBA, MPUMEHATH OCHOBHBIE METObl UHTETPUPOBAHUS, TPUMEHSTD ONPEICICHHBIA HHTErpall
JUIsL pelieHus (U3MYECKUX M FeOMETPUUECKUX 33/ad, YMETh HaXOAWUTh 00JacThb OMpeesIeHUs
(GYHKIMM ~ HECKOJIBKUX  NEPEeMEHHBIX, HAaXOAWUTh  YacCTHbIE  IPOM3BOJHBIC,  YACTHBIC
muddepeHIanbl TI0O0BIX MOPAIKOB (PYHKIIMHU HECKOJIBKUX EPEMEHHBIX, TPOU3BOIHBIC CIOKHBIX
GYHKIMH, HAXOIUTh SKCTPEMYM, HAaWOOJbIICe U HAMMEHbIEE 3HAUYCHUE (PYHKIIMH HECKOJIBKUX
IIEPEMEHHBIX.

B YETBEPTOM CEMCECTPE CTYACHT [JOJKCH YMCTb BBIUYUCIIATH KpaTHBIC WHTCTPAJIbI,
YCTAHABJIIMBATL CBA3U MCKAY PA3HOIO0 poOJia HHTETpalaMH, COCTABJIATH ITOCICAOBATCIIBHOCTDH
YaCTUYHBIX CYMM psdnaa, FGOMeTpI/I‘-IGCKI/Iﬁ pAa HaXOAWTh CYMMY psla, HCCICAOBATH pAAbI Ha
CXOAUMOCTD, a6COJ'IIOTHy'IO " YCIIOBHYIO CXOAUMOCTb, HAXOAUTh paguyC U 00J1acTh CXOONMOCTH
CTCIICHHOT'O psja, pasjaratb q)yHKHI/II/I B CTCIICHHBLIC PsAJbl, IPUMCHATH CTCIICHHBIC PAAbI IPU
BBIYUCJIICHUHN NIPCACIIOB U OMPCACIICHHBIX UHTCI'PAJIOB.
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11. OEHOYHBIE CPEACTBA JJIsA TEKYIIEI'O KOHTPOJIA
U IIPOMEXKYTOYHOM ATTECTAIIUA

@OH/ OLIEHOYHBIX CPEICTB pa3zpadoTaH Ui MPOBEICHUS MPOMEXKYTOUHOM aTTecTalluu
oOydaromuxcsi 1Mo AucCHUIUINHE «MaTeMaTH4YeCcKUil aHAJM3» U BXOJUT B COCTaB OCHOBHOM
o0pa3oBarelibHOM TMporpaMMbl 1O HampasiieHuto noarotoBku: 44.03.05 «llemaroruueckoe
obpazoBanue (¢ AByMs MpoduIsIMH MOATOTOBKH)» (Tpodmip «Matematuka u MHpOpMaTHKa)
(xBamu¢ukamus «bakanaBp»), peaqnzyeMoil Ipu MOATOTOBKE O0ydarommxcs B (enepaibHOM
roCy/1apCTBEHHOM  OIO/PKETHOM  00pa3oBaTeIbHOM  YUPEXKJIEHUU  BBICHIETO  00pa3oBaHUS
«AnTalicCKull ~ TOCYJapCTBEHHBII  T'yMAaHWTapHO-NEAArOrMYeCKUd  YHUBEPCUTET  HUMEHU
B.M. llykmnHa». @OHJI OLIEHOYHBIX CPEJCTB MpeJHa3HAYEH IS IPOBEPKU CHOPMUPOBAHHOCTH
KOMIIETECHILIMM, 3asBJICHHBIX B IMPOrpaMMe IUCUUILIMHBL «MaTeMaTHyeCKMid AaHaJu3» B
COOTBeTCTBUU ¢ YyueOHbIM 1uiaHoM 44.03.05 «llemarornyeckoe oOpazoBaHue (C JBYyMS
npopwisiMd  TIOATOTOBKK)» (mpodunbs «Marematnka u  Muadopmarukay) (kBanmudukanms
«bakainaBpy).

Ilepeyens KOMIETEHIMIA ¢ yKa3aHHEM 3TaNoOB NX (OPMHPOBAHHS B MPoOLecce OCBOECHHUS
o0pa3oBaTe/IbHON NPOTrPaMMBbI

— - CnocobOeH TpPOCKTUPOBATh M PEATU30BBIBATH MPOrPAMMY OCHOBHOTO H CPEIHETrO
obiero oOpazoBaHus B peaMeTHOM 001actu Maremaruka (ITK-1).

Kommeren Nuauxkaropsl O1ieHOYHBIE
IIUH, cpeacTBa
STanbl
3namo: [TpaxTHko-

- [IK-1.1: 3HaHue OCHOBBI METOAMKH MPENOaBaHUs, OCHOBHBIE | OPHEHTUPOBAHHO
NPUHIUIBL  IEITETFHOCTHOTO TOAX0Ja, BUABI W TIPUEMBI | € 3a/IaHUE:
COBPEMEHHBIX  I€JJarOTMYECKUX TEXHOJOIMi B  00JacTH | KOJJIOKBHYM,
maTematuku (3.1); KOHTPOJIbHASI
- [1K-1.2: 3Hanue paboueil nmporpaMmbl 1 METOAUKH 00ydeHus | pabora, /(3
o marematuke (3.2);
Ymemes:
- [1K-1.3: ymMeH#He TuIaHupOBaTh U MPOBOJUTH YUCOHBIC 3aHATHUS
no matematuke (Y.1);
[1K-1 - [IK-1.4: ymenue wucnonb30BaTh METOABI U CPEACTBA
lsranm | menarorn4eckoro MOHHUTOPMHIA, TO3BOJISIIOIIME  OLIEHUTh
cTeneHb C(hOPMHUPOBAHHOCTH y J€TeH KauyecTB, HEOOXOIUMBIX
JUIs AajbHelero ooyueHus 1 pa3Butus no marematuke (Y.2),
Bnaoemp:
- 1IK-1.5: Bmagers ¢opmMamMu M METOAaMHU OOYyYEHHUS, B TOM
YHCIie BBIXOMSANIMMH 332 PaMKH y4eOHBIX 3aHITHH: TPOCKTHAsS
NesITeIbHOCTh, J1a0OpAaTOPHBIE 3KCIIEPUMEHTHI, MpPAaKTUYECKHUE
3aHATHA U T.11. (B.1).
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Komnemenyus IIK-1 c ykazanuem smana ghopmuposanus é npoyecce oceoenus
obpazoeamenvHoll NPOPAMMDbL

Kommnerenust [TK-1 (criocoGeH MpoeKTHpOBaTh U PEaTM30BBIBATH MTPOIPAMMY OCHOBHOTO U

cpenHero obiero ooOpasoBaHus B MpeaIMeTHON obiacti Maremaruka) GopMHUpyeTcs Ha MEpBOM
sTane GopMHUPOBAHUS KOMITETCHITUH.

Komnerennus I1K-1 ¢dopmupoBanace B mpolecce H3yuyeHUs JaHHOM AMCHUIUIMHBI U

NPOJOIDKUT (OPMHUPOBATHCS HA CIEAYIOIIMX Kypcax B IPOLECCe M3YyYEHHs IPYTUX y4eOHBIX
JTMCUUIUINH, TPOXOKACHUS NPAaKTHK W WMTOTOBOW TOCYIapCTBEHHOW arTecTanuu (3amura
BBIITYCKHON KBaTM(PHUKAIMOHHOMN paboThI).

TumoBoe KOHTPOJIbHOC 3adaHUC i1 OLICHKHU C(bOpMHpOBaHHOCTI/I HaHHOfI KOMIICTCHIIUN

HAIpaBJIEHO HAa JIEMOHCTPALMI0 TOTOBHOCTH IPOEKTUPOBAaTh M PEAIM30BHIBATH IPOrpamMmy
OCHOBHOI'O M CpeHero oouiero o0pa3oBaHus B IpeIMETHOIN obnacTu MaremaTHka.

1. Tunosoe konmpoavroe 3adanue na smane popmuposarnus I1K-1:

1 cemecTp
IIporpamMmma KoJJIOKBHYMa
DyHKUUSA
1. MHOKeCTBO JeHCTBUTENBHBIX YKcel. [ eomeTprueckoe n3o0paxxeHne JeMcTBUTENbHBIX
yKcell, paclIMpeHHas uynciaoBas npsmasi. OKpecTHOCTb TOUKH, ITPEIEIbHAs TOUKA, YNCIOBbIE
MIPOMEXKYTKH.
2. Mopynp JeMCTBUTEIBHOTO YHUCIIA, CBOMCTBA MOAYJIS.

3.

[Tonstue pynkuuu. Criocoosl 3aganus, rpadux ¢pynkuun. ['paduku OCHOBHBIX

AIIEMEHTAPHBIX (QYHKINH.

4.

OyHKIH, 00J1aCTh €€ ONpeIesIeHUs] U MHOXKECTBO 3HaUeHUH. [leficTBus Hall QYHKIUSAMHU.

[TonsiTHe c0XKHOM M 0OpaTHOM PYHKITUH.

5.

3HeMeHTapHa$I KJ'IaCCI/I(l)I/IKaI_[I/IH (bYHKI.IHfII MMOCTOAHHBIC, MOHOTOHHBIC, YCTHBIC 1

HCYCTHBIC, ICPUOJUUCCKHUEC, OTPAaHUYCHHEIC.

©o~No O

11.

2 cemecTp

IIporpaMmma KoJVIOKBHYMAa

IIpounsBoauas

3aa4u, MPUBOIALINE K TIOHATUIO TPOU3BOIHOM.

Omnpenenenue Nponu3BoIHON QyHKIMK B TOUKe. ['eoMeTpruyecKkuii 1 MEXaHUYECKHUM CMBICIT
IIPOU3BOJHOM.

Onpenenenne quddepeHunpyeMoil yHKIMH, UX SKBUBAIEHTHOCTb. CBsI3b MEXY

T hepeHIIMPYEMOCTIO U HEMTPEPHIBHOCTHIO.

JuddepeHurpyeMocTb CyMMBI, TPOU3BEACHUS U YaCTHOTO U PepeHupyeMbIX GyHKIUH.
IIpumepsl.

JuddepeHunpyeMocTs C0KHON 1 00paTHON (YHKIUI.

[Tpon3BoiHas CTENEHHOM, MOKa3aTeIbHON U JJOrapu(PpMUUECKON (HYyHKIIUHA.

[Tpon3BogHAs TPUTOHOMETPUUECKUX U OOPATHBIX TPUTOHOMETPUUECKUX (PYHKIIHH.
Jlorapudmuueckoe auddepeHurpoBanue.

Huddepenunan pyHKIuu, ero reometpuyeckuit cmbicia. [Ipasuna quddepenurpoBaHus.

. uBapuanTHOCTh (hopMmbl 3anucu quddepennnana. Juddepeniman B mpuoOImKeHHbIX

BBIUMCIICHUSIX.
OyHKIMY, 3aJaHHbIE TapaMeTpuiecku U HesBHO. [Ipumepsl. Juddepenpoanne GyHKIni,
3aJJaHHBIX MapaMEeTPUUYECKU U HESIBHO.
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12. TIpousBoansie u auddhepeHITnaIbl BRICIINX MOPSAKOB. MeXaHMYeCKUH CMBICIT BTOPOM
IIPOU3BOJHOM.

13. YpaBHeHUs KacaTeIbHON U HOpMaU K rpaduKy GyHKIIUH.

14. Teopema depma.

15. Teopema Possi.

16. Teopema Jlarpanxa, ee reOMETPUYECKHI CMBICI, pa3nu4Hble (popMel 3anucu. CrecTBHeE.

17. Teopema Komm.

18. IlpaBuno Jlonurans.

19. ®opmyna Teiinopa (st MHOTOYIEHA M [T IPOM3BOJIbHOMN GyHKkiuu f(X)).

20. ®opmyia Teitnopa it pyHknuit y =sin X, y=cosx, y=e*, y=In(1+x), y=_1+x)*.

21. JlocrarouHoe ycioBue Bo3pactanus (yObiBanwus) QyHKINU.

22. DxcrpemyMmbl pyHkuu. HeoOxoaumoe ycioBue skcTpemyMa. [lepBoe 1ocTarouHoe yciaoBue
IKCTpEMyMa.

23. DkcrpemyMmbl pyHknu. HeoOxoaumoe ycioBue 3kcTpeMyma. Bropoe nqoctaTouHoe yciioBre
IKCTpEMyMa.

24. HauOomnpliee 1 HauMeHbIIIee 3HaYeHHs] PYHKIMU Ha oTpe3ke. [Ipumepsr.

25. BeimykiocTh 1 BOTHYTOCTh Tpaduka pyHkuuu. Touku neperuda. Teopema.

2. Tunosoe konmpoavHoe 3a0anue Ha smane opmuposanus I1K-1:

IIpumepHBIii BADHAHT KOHTPOJILHOM padoThl o TeMe «[IpousBoaHas»

1. Tlo onpeneneHuo HAUTH y'(l) Uit yHKIMK Y = il :
X+

2. Haiitn y :
a) y=33 X_%er_?;_st +4; 0)y= 34_ XZ , y‘( ) 2 B) y=(4xz —x)3;
r) y =arctg4x-In(2x +3).
3. Haiiure mnpomssomuyro Qymkmum Yy = (7x+3),  wucmoms3ys  norapudmmueckoe
muddepeHIpoBaHUeE.
4. a) Haiiymre npomssoanyto ¢ynkuun Yy = f(X), 3ananHoit HesBHO Xy +2Yy° =
X = tgt

0) Haiitu npousBoanyto ¢pynkiuu Y = f(X), 3an1aHHOM apaMeTpUIECKH { .3
y=Ut+

X

5. Beraucauth npeaen lim
x>0 sin 2x

6. 3amucaTh ypaBHEHHUE KacaTelbHOU K rpaduKky GyHKIME Y = X° —3X B Touke X, = 2.

, UCITIOJIB3YH IIPAaBUIIO Jlonurans.

3. Tunosoe konmpoavHoe 3a0anue Ha smane opmuposanus [1K-1:

3ammra U/13 no reme «HeonpeaejieHHbI HHTErPa»

a) Ilpocmetiuwiue memoovl uHmezpuposarus. 3amena nepemeHHou.
BpruncanTe uHTErpabl:

J- 2X1

oy 2l

j—ef:d_xg; 4) 17)?13; 5) [2°" cos xdx .
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0) Uumezpuposarue no yacmsam

Brrancnure HWHTCIpaJibl:
1) I(2x+3)sin xdx; 2) Iarcsin xdx ; 3) J.exsin 2xdx; 4) J.(l_ZXz)ede,

8) Uumezpuposatrue 0pobHO-pauUOHAIbHLIX (DYHKUUL
BorurcnuTe HHTETpabI:

1)J 2d_x ; Z)Ig_dzxs; 3)I xdx ;4)j x:dx : S)J (x +3)dx ;

7X—2 X% + X 9x% +6X +2

dx
)I - 2x? +3 ) J.x+1)(x 2)

4. Tunosoe konmpoavHoe 3a0anue Ha smane popmuposarus I1K-1:

3 cemecTp
IIporpamma ko/utokBHyMa Nel

OnpeaeJgeHHLIN HHTErpaJ

3anauu, NPUBOJIALINE K IOHATHUIO ONPEEIIEHHOTO UHTETpaia.

[TonsTue onpeneneHHoro uurerpana. Heod6xoaumoe ycioBre HHTETPUPYEMOCTH.

Hwxaue n Bepxuue cymmsl JlapOy orpanndeHHON (QyHKIMH, X CBOWCTBA.

Heob6xonumoe u nocratoynoe ycioBust uuterpupyemocta pynkuuu (Kpurepuii Konm).

Knaccer uaTerpupyemMbIx QpyHKIHIA.

OcHoOBHBIE CBOMCTBA ONPEJECIEHHOTO UHTErpaIa.

Teopema o cpeHeM 3HAYEHUH (PYHKIUH, €€ CICICTBIE U T€OMETPHUUYECKHI CMBICIL.

Wuterpan kak ¢QyHkous BepxHero mnpezaena. CyiiecTBoBaHME MEpPBOOOPA3HOM  JUIs

HenpepbIBHON QyHKInU. @opmyna Hetorona — JleliOHuma.

9. HuTerpupoBaHue 10 yacTSM B OIpeIelIEeHHOM UHTerpaine. [Ipumepsi.

10. 3amMeHa mepeMEHHOW B OIpENeNIeHHOM uWHTerpaie. WHTerpan oOT 4YeTHOH, HeYeTHOU
NEepUOINIECKOM (PyHKITHHA.

11. HecoOctBennsie unterpainsl [ u Il pona.

LN~ wWNE

IIporpamma koJ/u10KBHYMa Ne2

IIpujokeHne onpenaeJeHHOro HHTErpaJja

=

[Tnomanp miockoi GUrypsl B 1€KapTOBBIX KoopAuHatax. [Ipumepsl.

[Tnomaap miaockoit Gurypsl B MoIsApHBIX KoopauHatax. [Ipumepsl.

3. ObweM Tenma ¢ 3agaHHON IUIOMIAJBIO MomepedHoro cedeHus. OOBEeM Tena BpaIlICHUS.

IIpumepsl.

ITpunnun Kasansepu.

5. JnuHa nyru KpuBOW. (KpuBas 3aJaHa SIBHO, NapaMETPHUYECKH, B TMOJSPHOM cucTeMe
KOOpJMHAT)

6. Huddepenunan amunsl 1yru. ['eomerpuueckuit cMmpica. KpuBn3Ha miockoi KpUBOH.

[1nomaae MOBEPXHOCTH BpaIllCHMUS.

8. ®dusnueckue NpUIOKEHHUs ONPEAETICHHOTO HHTErpaja.

N

B

~

4 cemecTtp
IIporpamma kosuiokBHyMa Nel

HNHTErpajbHO€e MCUHCICHHE (l)VHRlII/lI/I HECKOJIbKHUX I€PEMECHHBIX

1. 3apmaum, npuBOAAIIUE K ABOWHOMY UHTETpAIy.
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Onpenenenre ABOMHOIO UHTETrpalia, €ro reOMETPUYECKUM CMBICII, CBOMCTBA.
CBeneHue 1BOMHOTO UHTErpaja K IOBTOPHOMY.

3amMeHa MEePEMEHHBIX B JBOMHOM MHTETpaje.

JIBOMHOM MHTETpal B IOJISAPHBIX KOOPAUHATAX.

HexoTopsie npuiiokeHus ABOMHBIX HHTETPAIIOB: BEIYHUCICHHE 00beMa, BEIYUCICHUE
IUIOLIA/IM, BBIYMCIIEHNE TUIOIIA U TIOBEPXHOCTH, BBIYMCIEHUE MACCHI INIACTUHKU.

HHTerpajbHoe ucuncjeHe GyHKINN HeCKOJbKHX NepeMeHHbIX

Onpenenenre TpPOMHOTO UHTErpasa.

Brluncnenue TpoMHBIX HHTErPAIOB.

3aMeHa MepeMEHHbIX B TPOMHOM UHTETpaje. TpoiHOM MHTErpall B IUIMHAPUYECKUX U
chepruecKux KOOpAUHATAX.

[IpunoxkeHust TPOMHBIX UHTETPAJIOB.

IIporpamma koJ/u10KBHYMa Ne2

YucjaoBbie pAAbLI

OcHOBHbBIE TOHSTHSI, OTHOCSALIMECS K YMCIOBBIM psifaM (4acTU4YHAs CyMMa, CXOJUMOCTb,
olepaluu HaJl psaamu)
I'eomerpuyecknii psa. 'apmoHUYECKUH psia.
Heob6xonumelii npusHak cxoaumoctu psaga. Kpurepuii Komn.
[Tpu3Haky CXOOUMOCTH PSAJIOB C MOJIOKUTEIbHBIMU WIEHAMU
a. CpaBHEHUs
b. JlamambGepa
C. paaukanbHbIM npu3Hak Komm
WnTerpanbubiii npuszHak Komu. O0001eHHBIN TapMOHUYECKUN PSiA.
3nakouepenyrommecs psaabl. Ilpusnak Jlei6uuna. OueHka ocTaTka 3HAKOUYEPEAYIOLIErocs
psna.
JlocTaTouHbli NpPU3HAK CXOAWMOCTH 3HAKONEPEMEHHOro psaa. AOCOIIOTHO M YCIOBHO
cxozsmuecs psabl. Teopema Pumana.

IIporpamma kostokBHyMa Ne3

DYHKIMOHAJbHbIE PSAILI

@yHKIMOHANIbHAS TOCJIE0BATEILHOCTD U () YHKIIMOHAJILHBIN PSi.

PaBHOMEpHas cxoaumocTs. [Ipu3Hak paBHOMEPHON CXOIUMOCTH.

TeopemMbl 0 HENPEpPHIBHOCTH CYMMBbl  (PYHKIIMOHAJIbHOIO  psifa, I[OWIEHHOM €ro
UHTETPUPOBaHUH U AU HepeHInPOBaHUH.

Crenennsle psabl. Teopema Abens.

WHTepBasl M paguyc CXOAMMOCTH CTeNeHHOro psjaa. HaxoxaeHwe o6iacTv CXOIUMOCTH
CTENEHHOTI' O psja.

OcHOBHBIE CBOWCTBA CTENIEHHBIX PSAIOB.

Paznoxenne GyHKIMM B CTETICHHOM PS/I.

Psn Telinopa. JlocTaTo4HOE YCIIOBUE Pa3I0KUMOCTH B CTEIICHHOU PsLL.

Pa3noxenue HEKOTOPBIX AJIIEMEHTaPHBIX byHKIUH B CTENEeHHOU psa:

sinx, cosx, e”, In(1+x), (1+ x)“

10. OcHOBHBIE TIPUEMBI pa3I0XKeHNs QYHKIIUN B CTETICHHOH PSL.
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5. Tunosoe xonmponvHoe 3a0anue Ha smane opmuposarus I1K-1:
Hmozoswlii Konmponb

JK3aMeHAlMOHHAs MPOrpaMMa Mo MaTeMaTHYeCKOMY aHAJIH3y
1 cemecTp

MHO0k€ecTBO 1eCTBUTENBHBIX YUCEIl. ['eoMeTpruueckoe n300pakeHue 1eHCTBUTENBHbBIX
Yucesl, paClIMpeHHas YuciaoBas npsmas. OKpeCTHOCTb TOUYKH, ITpeJIesIbHAs TOUKA, YUCIIOBbIE
IIPOMEXKYTKH.

Moayiib 1€MCTBUTEIBHOTO YUCIIa, CBOMCTBA MOYJISI.

[Tonsitue pynxuu. CriocoOs! 3ananusi, rpaduk ¢pyHkuuu. ['paduku 0CHOBHBIX
3JIEMEHTAPHBIX ()YHKIUH.

OyHKIMs, 00J1aCTh €€ ONpeAeIeHNUs U MHO)KECTBO 3HaYeHUH. JleiicTBus Ha GyHKIMSIMU.
[TonsiTHEe C0KHOM M 0OpaTHOM (PYHKITUH.

DnemeHTapHas Kiaccupukanus QyHKIUNA: TOCTOSHHBIE, MOHOTOHHBIC, YETHBIE U HEYETHBIE,
HEepUOJIMYECKHE, OTPAaHUUYCHHBIE.

ITocnenoBarenbHOCTS. [Ipenen 4ncioBoi MOCIEN0BATENBHOCTH, €M0 T€OMETPHUECKUI
CMBICIL.

beckoHeuHO-Maibie 1 6ECKOHEUHO-00JIbIINE MOCIEI0BATENbHOCTH, CBA3b MEKY HUMHU.
Onpenenenue npeaena GyHkuuu B Touke no I'eitne u no Koy, ux paBHOCUIBHOCTb.
Onpenenenne npeaena GpyHkuu B Touke 1o Koy, ero reoMeTpuyeckoe NCTOJIKOBAaHHE.
Teopema 0 elMHCTBEHHOCTH NpeAea.

beckoneyHo-manbie GyHKINUU, TEOPEMBI O 0.M.B.

Apudmerndeckne cBOMCTBa (PyHKIMHI, UMEIOIUX IPEeIbl B TOUKE.

[Ipenenbl u HEpaBeHCTBA (TeopeMa 0 COXpaHeHUH QyHKIMEH (ITpeIesioM) 3HaKa CBOETO
npenena (GyHKIUN), TeopemMa o mpejiene NPOMEKYTOUHON (DYHKIUN).

CpaBHeHue 0.M.B. DKBUBaJIEHTHBIE 0.M.B. Teopema 0 3aMeHe COMHOXKUTENEH
HKBUBAJICHTHBIMU. TabuIIa SKBUBAJIEHTHBIX 0.M.B.

IlepBbIil 3aMeyaTENbHBIN MIPEIEN.

OpnHocroponHue npeaensl. [Ipenen pynknun Ha 6eckoHedHOCTH. HecoOcTBEeHHBIE Mpeaesbl
GyHKIMH (PUCYHKH).

YucnoBast mocie0BaTeIbHOCTh. Teopema 0 CyIECTBOBAHUHM NIPE/IeTIa MOHOTOHHOW 1
OTpaHUYEHHOM MOCIIE0BATEIHLHOCTH.

1 n
CymeCTBOBaHI/Ie npeaciia rmocjICJ0BaTCIbHOCTH C O6H_II/IM WICHOM U, = (l+ = | . Ywucno e.
n

OKCIIOHEHTA U HaTypaJbHbIH Jorapudm.

. . . 1\
Bropoii 3ameuaTenbHblil npeaen lim (1+ —| =e

X—>00 X

[Tpuruun Kanropa

[TonsiTHE MTOCIEI0BATENBLHOCTH, ITOJIIOCIEI0BATEIBHOCTH, OTPAaHUYEHHOM
nocnenoBarenbHocTu. Teopema bonbuano-Benepmtpacca. Kpurepuit Komn cxogumoct
YUCJIOBOU MOCJIEN0BATEIBHOCTH.

ACHUMIITOTSHI.

Paznuunble onpeneneHus HEMPEPHIBHOCTH (PYHKLIUU B TOUKE, UX PABHOCUIBLHOCTb.
HenpepbIBHOCTH CyMMBI, TPOU3BEACHHUS U YACTHOTO HEMPEPBIBHBIX (PYHKITUI.
HenpeppIBHOCTH OCHOBHBIX 3JIEMEHTapHBIX (QYHKIUH.

Ilepexox k mpeneny 1Moja 3HaKOM HENpepbIBHOM (yHKIMU. HermpepbIBHOCTD CII0KHOM
GbyHKIMH. DileMeHTapHble PYHKIIMU U UX HEPEPHIBHOCTD.

III, IV, V 3ameuarenbHble NPEIEIIbL.
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OHOCTOPOHHSS HENMPEPhIBHOCTE. HeoO0X01MMbIe 1 TOCTaTOYHBIE YCIOBHUS HEMPEPHIBHOCTH
¢ynkuuu B Touke. Kinaccugukaius Touek pa3pbiBa.

HenpepsiBHOCT (yHKIIMN HAa MHOXecTBe. CBOMCTBa (DyHKIMIT HEMPEPHIBHBIX HA OTPE3KE.
Ooparnas ¢pynkuus. Teopema o CylecTBOBaHUM U HETPEPHIBHOCTH 00paTHON (DYHKITHH.

2 cemecTp
1 InddepennnaibHoe neuncaenne GvHKINHA 0QHOH epeMeHHOo

3aauu, MPUBOISAILINE K TIOHATUIO TPOU3BOTHOM.

Omnpenenenue Mporu3BoIHON yHKIIUU B TOUKE. ' €OMETpUUYECKUI 1 MEXaHUYECKHI CMBICIT
MIPOU3BOAHOM.

Omnpenenenne quddepeHIupyeMoit GyHKINH, UX SKBUBAICHTHOCTh. CBSI3b MEXKITY

b hepeHIMPYEMOCThIO U HEMPEPBHIBHOCTHIO.

JuddepeHnnpyemMocTs CyMMBI, TPOU3BEACHHUS U YaCTHOTO UG HEpeHINPYEMbIX (yHKITHA.
[Ipumepsbl.

JuddepeHpyeMoCTh CIOKHONW U 00paTHON PyHKITHIA.

[TpousBogHAs CTETIEHHOM, MOKa3aTeIbHON U IorapupMudeckoi GyHKIUH.

[Tpon3BoHAs TPUTOHOMETPHUECKUX U OOPATHBIX TPUTOHOMETPUUYECKUX (DYHKIIUH.
Jlorapudpmuueckoe muddepeHnrpoBanue.

Huddepennman GpyHkum, ero reomerpudeckuii cMmoici. [Ipasuna nuddepenuupoBanusi.
HNuBapuantHOCTh hopmbl 3anucu auddepennuana. Juddeperiman B npuOImKeHHBIX
BBIUMCJICHUSIX.

OyHKINH, 33JaHHbIe TapaMeTpuuecku U HesiBHO. [Ipumepsl. duddepenunponanue
(GyHKIMI, 3alaHHBIX TapaMETPUUECKU U HESIBHO.

[TpousBoaubie U AuddepeHnanb BEICIINX MOPAIKOB. MeXaHUYeCKUil CMBICI BTOPOI
IIPOU3BOJHOM.

YpaBHEHUS KacaTeIbHOW U HOpMaIU K rpaduky QyHKIUU.

Teopema depma.

Teopema Posns.

Teopema Jlarpanxa, ee reoMeTpu4eCKUil CMbICI, pa3nuyHble (opMbl 3anuck. CrieiCTBUE.
Teopema Komm.

IIpaBuno Jlonurans.

dopmysta Teiinopa (151 MHOTOYICHA U [T TIPOM3BOIbHOHN (yHKkInu f(X)).

®dopmyna Teinopa aas GyHkimid Y =sinX, y =cosx, y=e*, y=Inl+Xx), y=@0+Xx)“.
JocraTouHoe yciioBue Bo3pactanus (yObIBaHUA) QyHKIUH.

Okcrpemymbl pyHKmu. Heobxoaumoe ycnoBue sxkctpemyma. IlepBoe nocratounoe
yCIIOBUE DKCTpEMyMa.

OkcrpemyMmsl pyHkuu. HeoOxoaumoe ycnoBue skcTpemyMa. Bropoe nocratounoe
yCIIOBUE 3KCTPEMyMa.

HauOonpiiee u HaumeHblee 3Ha4eHUs1 GyHKLINU Ha oTpe3ke. [Ipumepsl.

Brimykiiocts 1 BOrHyTOCTh Ipaduka pynkuuu. Touku neperuda. Teopema.

2 UuTerpajabHoe ucuucjaenue 1 GyHKuud oTHOH nepeMeHHon

[TepBooOpasHast GyHKIIMSA U HEONIPEAEIEHHbBIN HHTETpai. [ eoMeTpuuecKuii CMBICI
HEOIpeeNIeHHOTr0 HHTerpana. Teopema o nepBooOpa3HbIX.

OcHoBHBIE CBOMCTBA HEOMPEEIIEHHOT0 HHTErpaja. Tabaniia OCHOBHBIX HHTETPAJIOB.
WuTerpupoBaHue Mo 4acTsIM B HEONPEAEIeHHOM UHTerpaine. [Ipumepsl.

3ameHa IepeMEHHOM B HEOIIPEEIIeHHOM nHTerpaie. [Ipumepsl.

JlpoOHo-pannoHaabHble (PYHKIMH, UX UHTETPUPOBaHKE (OCHOBHBIE TOHATHS, IpOCTEHIINe
panoHaibHbIe APOOU U UX UHTETPUPOBAHUE).
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JpoOHo-pannoHaabHble (PYHKIMH, UX UHTETPUPOBaHKE (OCHOBHBIE TOHATHUS, Pa3JI0KEHHUE
NpaBUIBHOM IpoOU Ha CyMMY NMPOCTEHIINX, MPABUIIO UHTETPUPOBAHUS APOOHO-
parmoHaNbHBIX GyHKIUHA. [Ipumepsr).

WuTerpupoBanue MpoCTeUIINX HppaluoHaNbHbIX GyHKUKH. [TogcTaHoBKH Diinepa.
HuTerpupoBanue HEKOTOPBIX TPUTOHOMETPUYECKHUX BBIPAKCHHUM.

6. Tunosoe xonmponvHoe 3a0anue Ha smane gpopmuposarus I1K-1:
3adeTHasi IporpaMmMa 1o MaTeMaTH4eCKOMY aHAJIU3Y

3 cemecT
I Onpenenennnlii uaTerpaJji. Ilpuiioskenue onpeaeJeHHOro HHTErpaJsa.

3anaqu, IPUBOIALIME K IIOHATUIO ONPEICIIEHHOTO HHTErpaa.

[TonsTHe onpeaeneHHoro uuterpaina. Heo6xoanmoe ycaoBue HHTETPUPYEMOCTH.

Hwxnue u Bepxaue cymmbl JlapOy orpaHrndeHHON (DYHKITUH, UX CBOWCTBA.

Heo6xoaumoe u gocrarounoe ycinoBust uHTerpupyemoctu ¢pynkuuu (Kpurepuit Komm).
Knaccel unTerpupyemsix GpyHKIUA.

OcHOBHbIE CBOMCTBA ONPE/IEIIEHHOTO UHTETpajIa.

Teopema o cpeHeM 3HAUE€HUU (PYHKIUH, €€ CIEICTBUE U TEOMETPHUUECKUI CMBICI.
Wuaterpan kak ¢yHKuus BepxHero npexaena. CyliecTBOBaHHWE NEPBOOOPA3HON IS
HenpepsiBHOU GyHKIN. Popmyna Hetotona — JleiiOHuna.

WuTerpupoBanue Mo 4acTsaM B onpesiesieHHoM unrerpaie. [Ipumepsi.

3aMeHa IEPEMEHHOM B OIPEIEICHHOM HHTerpaie. MHTerpam OT 4YEeTHOH, HEYETHOU
NEPHOANICCKON (yHKITHIA.

Hecob6ctBennbie naterpansl I u Il pona.

[Tnomanp miockoi GUrypsl B JeKapTOBBIX KoopanHaTax. [Ipumepsl.

[Tnomaap miaockoit Gurypsl B MosApHbIX KoopauHartax. [Ipumepsr.

OO0beM Tena C 3aJaHHOM IUIOHIA/BI0 IonepedyHoro ceyeHus. OOBbEM Tena BpallleHUS.
IIpumepsl.

ITpunnun Kasansepu.

JmHa nyru KpuBOM. (KpuBas 3aJaHa sIBHO, NapaMETPUYECKd, B TOJIAPHOM cCHCTEMe
KOOpJIHAT)

Juddepenuman amunsl 1yru. ['eomerpuueckuit cMmbica. KpuBu3Ha miockoi KpUBOH.
[Tnomane NOBEpXHOCTH BpALLEHUSI.

PuznyecKue NpUI0KEHHS ONIPENETICHHOIO HHTErpala.

Il InddepennuanbHoe ucunciaenne GyHKNME HeCKOJIbKUX IepeMeHHbIX

Onpenenenne GyHKINN HECKOIBKUX MEPEMEHHBIX.

[Ipenen pyHKIMM IBYX NEPEMEHHBIX.

HenpepbIBHOCTh PYHKIIUH IBYX MEPEMEHHBIX.

CaoiicTBa QyHKIIHI, HEMIPEPHIBHBIX B 3aMKHYTON OTpaHUYEHHOM 001acTH.
YacTHble IPOU3BOIHBIE, UX T€OMETPUUYECKUM CMBICII.
HuddepeHunpyeMocTb QYHKIMU JBYX NEPEMEHHBIX.
HuddepenurpoBanue cI0xHON QyHKIUH.

Juddepenunan GyHKIMU JBYX HEPEMEHHBIX.

VYpaBHEHMsI KacaTeIbHOU MJIOCKOCTH M HOPMaJIU K IIOBEPXHOCTH.
YacTtHble npou3BoiHbIE U AU (epeHIInaIbl BBICIINX MOPSIKOB.

®opmyna Teitnopa ans GyHKIUU IBYX EPEMEHHBIX.

Onpenenenue MmakcuMyma 1 MUHUMyMa. HeoOxoumoe ycinoBue skcTpeMyma, ero
reoMeTpHUUECKas MHTEPIIPETALIMSL.

JlocTaTouHOE yCIIOBHE 3KCTpEeMyMa JUIsl PYHKIIMU JBYX E€PEMEHHBIX.
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Haxoxxaenne HanOoIbIIero 1 HAMMEHBIIETo 3HaYeHUH (PYHKIUM JBYX T€PEMEHHBIX.
VY CI0BHBIN OKCTPEMYM.
[IponsBonHas no HanpasieHUIO. [ pagueHT.

4 cemecTp
1. MuterpajbHoe HcuncJaeHue GyHKINN HeCKOJAbLKHX TepeMeHHbIX

3anauu, IPUBOJISALINE K IBONHOMY UHTETPATTY.

Ornpenenenne IBOMHOIO MHTErpajla, €ro FreOMETPUYECKHUM CMBICT, CBOMCTBA.
CBenieHue 1BOMHOTO UHTErpaja K IOBTOPHOMY.

3amMeHa MEPEMEHHBIX B JBOMHOM MHTETpaje.

JIBOMIHOM MHTETpai B IOJSAPHBIX KOOPAUHATAX.

HexoTopsie npuiokeHus ABOMHBIX HHTETPAJIOB: BBIUMCICHHE 00beMa, BHIYUCIICHUE
IIJIOIAI1, BBIYACICHUE IUIOIA U TIOBEPXHOCTH, BBIUUCIEHUE MACChI IUIACTUHKHU.
Onpenenenre TpPOMHOTO UHTErpasa.

Brluncnenue TpoMHBIX HHTErPATIOB.

3ameHa IepeMEHHBIX B TPOMHOM UHTerpaiie. TpolHON MHTErpan B UUIMHAPUYECKUX U
chepruyecKkux KOOpAUHATAX.

[TpunoxxeHust TPOMHBIX UHTETPATIOB.

KpuBonunerinsie uurerpanesl [ poaa.

Kpusonunerinsie unterpans Il poaa.

CBs13b Mexy KpuBOJIUHEHHbIMU UHTErpasamu 1 u Il pona.

®opmyia ['puHa.

VYcnoBus HE3aBUCUMOCTH KPUBOJIMHEWMHOTO MHTETpaJIa OT IIyTH UHTETPUPOBAHMS.
WuTerpupoBanue noaHbx auddepeHuanos.

Hexotopeie npuinoxeHust KpUBOJIMHEMHBIX MHTErpanoB Il poja: BEIYMCIIEHUE TUIOAIH C
nomotibio Gopmynsl ['puna, pabota CUIbL.

11 Psiibl

OCHOBHBIE TIOHSATHS, OTHOCSIIIUECS K YUCIOBBIM psAJaM (4acTUYHAS CyMMa, CXOAUMOCTb,
orepanuu HaJl psJiaMu)

I'eomerpuyeckuii psaa. 'apmMOHUYECKUN psa.

Heo0Oxonumeliil npusHak cxonumoctu psaa. Kpurtepuit Komm.

IIpu3HaKy CXOAUMOCTH PAIOB C MOJIOKUTEIbHBIMU YICHAMU

a. CpaBHCHUSI
b. Hanambepa
C. pamukanbHbIN npu3Hak Komm

Wuterpanbublil npusHak Komm. O0001IeH b TapMOHUYECKUN PAI.
3nakouepenyromuecs psaasl. [Ipusznak JleiOnuma. OneHka ocTaTka 3HaKOYepeaYIOIerocs
psna.

JlocTaTouHbI MpPU3HAK CXOJUMOCTH 3HAKOMEPEMEHHOro psifia. AOGCOIIOTHO U YCIOBHO
cxondamuecs psaael. Teopema Pumana.

@yHKIMOHAIbHAS TOCJIE0BATEILHOCTD U (DYHKIIMOHAJIBHBIN PSi.

PaBHOMepHas cxonumocTs. [Ipu3Hak paBHOMEPHON CXOAMMOCTH.

TeopemMbl 0 HENPEPHIBHOCTH CYMMbl (YHKUHOHAJIBHOTO pslia, TMOWIEHHOM €ro
UHTETPUPOBAaHUH U TU(DHepeHInPOBAHUH.

Crenennsle psabl. Teopema Abens.

WuTepBan U paanyc CXOAMMOCTH CTENEeHHOro psanaa. HaxoxxaeHue obiacTé CXOAMMOCTH
CTEIEHHOTI' 0 psja.

OcHOBHBIE CBOWMCTBA CTENIEHHBIX PSAOB.

Paznoxenne GyHKIMM B CTENIEHHOM PSI.
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31. Psin Tefinopa. JloctaTouHOe yCIIOBUE Pa3IOKUMOCTH B CTETICHHOM PSI.

32.  Pa3nokeHue  HEKOTOPBIX  JJIEMEHTApHBIX  (YHKUMA B CTENEHHOW DA
sinx, cosx, e*, In(Ll+x), (1+x)*
33. OcHOBHBIE TIPUEMBI Pa3TIOKeHNUS QYHKIIUNA B CTETICHHOH ps.

TunoBoe 3amanue oneHuBaetrcs mo 100-0ampHOM ITKaje, KOTOpas MEPEBOIUTCS B IATH
OaJUIbHYIO HIKaly B COOTBETCTBUM C JCHCTBYIOIIMM Ha TeKymui MomeHT [lonoxeHuem o
PEUTHUHTOBOM CHCTEME TEKYIIEro KOHTPOJISI YCIEBAEMOCTH M IPOMEKYTOUHOW AaTTECTallUU
CTYJICHTOB:

- OLIGHKa «5» BBICTABJISETCA B Clly4ae, €CIIM CTYACHT BBIMOJHWI KadecTBeHHO 87-100 %
THIIOBOT'O 3aJIaHMSI,

- OIIEHKA «4» BBICTABIISIETCA B ClIy4ae, €ClIM CTYICHT BBINMOJHUI KauyeCTBEHHO 75—86 % THUIOBOIO
3aJIaHus;

- OIIEHKa «3» BBICTABIISIETCA B Clly4ae, €Cld CTYICHT BBINMOJHUI KadyecTBeHHO 60—74 % TUoBoro
3aJIaHus;

- OLIEHKA «2)» BBICTABJIACTCS B CJIy4ae, eCJIM CTY/IeHT BbINOJHUI MeHee 60 % TunoBoro
3a/laHuA.

YpoBHHU cHPOPMHUPOBAHHOCTH KOMIIETEHLUI

Yposnu cghopmuposannocmu komnemenyuu IIK-1 6 pamkax oucyuniun:

YpoBHH cHPOPMHUPOBAHHOCTH OcHOBHBIE IPU3HAKYU YPOBHS
KOMIIETEeHIIUHU
[Toporosslii CrygeHT  BiajeeT  JJIEMEHTAPHBIMU  3HAaHUSIMU O

MaATEMAaTHUYCCKUX CTPYKTYypax u AKCHMOMAaTHYCCKOM
METOJC. Moxet MNPpUMCHATH MCTOABI MATCMATHUYCCKOI'O
aHaJIn3a K PCHICHUIO THUIIOBBIX MAaTCMATHUYCCKUX U
ITPAKTUYCCKUX 3a/1a4.

bazoBblii CryzaeHT BlajeeT cucTeMoi 6a30BbIX 3HAHUM O CTPYKTYpE
U METOJIaX COBPEMEHHON MaTeMaTuKu. MoeT IpUMEHSTh
METOABl ~ MAaTEMAaTHYECKOTO0  aHajiu3a K  PEIICHUI0
MaTeMaTUYECKUX U MPUKIAIHBIX 3a/1a4.

IToBBITICHHBIH CTYI[GHT BJIAJACECT TIOJOXKECHUAMH O MaAaTEMAaTHYCCKHUX
CTPYKTYypax, METOAax COBpCMCHHOfI MaTeMaTuku. Moxer
IPHUMCHATH METOBbI MaTeMaTHu4ICCKOIro aHalim3da K
PCHICHUTO HECTAHAAPTHBIX 3ajaa4, 3aga4d
HCCICA0BATCIILCKOIO XapaKTepa.

YpoBHHu OCHOBHBIE IPU3HAKU YPOBHS
chopMHPOBAHHOCTH
KOMIIeTCeHIIUH
MIOPOTOBBIN OTBeT cTylneHTa NpU HU3I0KEHHUH TEOPETHUUYECKHUX BOIPOCOB

JTUCIUIUIMHBL  CXEeMAaTUYHBIA - Ha YPOBHE OMpeelieHud u
(hOpPMYITUPOBOK  TEOPETHYECKHUX  TOJOKEHUM;,  HAy4HO-
TEOPETUUECKUI YPOBEHb OTBETAa HE JIOCTATOUYEH; HMMEIOTCS
omuOKM B  JIOTHUECKOM  TOCJIENOBATEILHOCTH, B
(hOpMyIUPOBKE MOHATUN U TIOJTOKEHHI.
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0a30BbII CryneHt oOHapyXMBaeT Xopollee 3HAHWE | IMOHMMaHHUe
Marepuana, YMEHHE H3JlaraTb CBOM MBICIH IOCJIEAOBATEIBHO,
JOTMYHO, J0Ka3aTeslbHO. B 0TBeTe MOXKET ObITh HEJOCTATOYHO
MOJHO Pa3BEpHYTO JOKA3aTEeIbCTBO TEOPEM, BO3MOKHBI
OTJeNbHBbIC 3aTpyIHEHHS B (OPMYIHPOBKE BBHIBOJOB, HO
CIOCOOEH  NPOJEMOHCTPUPOBATH  BJIAJCHUE  METOJaMH,
QITOPUTMaMH, TIPUIIOKECHUSIMHU HA TIPUMEpPE PEHICHUsT yIeOHBIX
3a7a4 JUCHUIUINHEL.

MTOBBILIECHHBIN OTBeT wuCYEpPNbIBAIOMINN, TOYHBIM, MPOSBICHO YMEHHUE
MOJIb30BAaThCS TEOPETHUUECKUM M TPHUKIAJHBIM anmnaparom
MaTEeMaTHYeCKOro aHaju3a, JIEMOHCTPUPYET, CBOOOAHOE
BJIAJICHUE COOTBETCTBYIOLIEH TEPMHUHOJIOTUEN, HABBbIKAMHU
paccyxaeHHit u YMEHUSIMH peliaTth 3a/1a4uu
MEXIUCHUIIMHAPHOTO M HCCIICIOBATEIBCKOTO XapaKTepa.

MeTtoauyeckue MaTepuaJbl, oNpeaessiioluye npoueIypbl OeHHBAHUS

[lenbro NpoMEKyTOYHON aTTECTALMU IO JAHHOW JUCLMIUIMHE SBISIETCS OLICHKA YPOBHS
c(OpMUPOBAHHOCTH KOMIIETEHIIMI B pe3yjbTaTe YCBOCHMS 3HAHUMN, NMPUOOPETEHHS YMEHUH,
HaBBIKOB U ONbITA JESATEIBHOCTH B PAMKAX OCBOCHUS JAUCLUILIMHBI (MOIYJIS).

[Iponienypa oOLEHUBaHHUS OXBATHIBACT OOYYAIONIMXCS, OCBAaMBABIIUX JUCIHILIHHY
(Monynp) Ilpouenypa oneHMBaHUS IPOBOAUTCS MO OKOHYAHUU OCBOCHMSI TUCLIMITIIMHBI (MO JIS).
Omnenka ypoBHsI ¢(HOPMUPOBAHHOCTH KOMIIETEHIMI Ha 3Tanax X (OPMHPOBAHUS OMPEICIISCTCS
Ha OCHOBaHMHU coOece10BaHMsl, BKIIOYAIOIIMX TEOPETUYECKUE BOIIPOCH! MM 3aJaHusl, B KOTOPBIX
oOydJaronieMycsi TpeIaraloT OCMBICIUTh PEATbHYI0 POPECCHOHATBLHO-OPUEHTHPOBAHHYIO
CUTYallUl0, HEOOXOAMMYIO Il PpEeLIeHUs JaHHOW NpoOJeMbl; MPH 3TOM aKTyaJIU3UpYeTCs
OTpE/ENIEHHbI KOMIUIEKC 3HAHWWA, HEOOXOAMMBIN [UIsl pa3pelleHus JaHHOM MpoOJIeMBbl.
OneHuBaHue OTBETOB OOYyYalOIUXCA TPOBOAUTCS B COOTBETCTBHUM C IPUBEAECHHBIMU
KPUTEPUSMH.

Ha ocHoBaHMM OTBETOB (OTBETOB Ha TECT, BBINOJIHEHUE MPAKTHKO-OPUEHTUPOBAHHOIO
3a/laHusl) OLIEHUBAETCSA YPOBEHb C(POPMUPOBAHHOCTH KOMIIETEHIIUI Ha 3Tanax ux GopMUPOBaHUS
B paMKax JUCHMIUIMHBI (MOIYJs), a TakKe YpPOBEHb 3HAHWM, yMEHHIl, HaBBIKOB U OIbITA
JIEATEIbHOCTH, 10 PE3YJIbTATAM BBICTABIISIETCS OLICHKA. Pe3ynpTaThl MpOBEAEHUS IPOLEAYpPHl B
YCTAHOBJICHHOM HOPSIJIKE MTPOCTABIIAIOTCS MPEnoaBaTeieM B 3aUeTHbIE KHHKKH 00YJaroLIuXcs U
ANEKTPOHHBIE  BeAoMocTH. [lo  pe3ynpraraM  NIPOBENEHHsS  IPOLEAYPHl  OLICHUBAHUSA
IIPENOAaBaTENIEM JENACTCs BBIBOJ O PE3YJIbTaTaxX IPOMEKYTOUHOM aTTECTAllUU 10 JUCLIUILIMHE.

Hpouez[ypa OIICHUBAHUA (38.qu, 3K3aMeHH) COOTBETCTBYCT ,I[CI‘;ICTByIOII_[I/IM B BY3€ TCKYLIUM

MOJIOKEHUSAM, BKJIt04Yas [1onokeHne 0 peMTHHIOBOM CUCTEME TEKYIIEr0 KOHTPOJISL YCIIEBAEMOCTH
Y IIPOMEKYTOYHOM aTTECTALUU CTYICHTOB.
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