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HOpMaTI/IBHO-HpaBOBLIC OCHOBBI pa3pa60TKI/1 U pcajin3annun pa6oqel71 nporpaMmbl JUCHUIIJIMHBI:

1. denepanpHblii rocyJapcTBEHHbI 00pa30BaTENbHBIM CTaHAAPT BBICIIETO OOpa30BaHUA —
cnenquanuter 1o cneunanbHoctn 06.05.02 buomenauuuHa, yTBEPXKAEHHBIH MPUKA30M
MunucTepcTBa HayKH M BbIciiero oopasosanus Poccuiickoit @enepanuu ot «27» urons 2021 r.
Ne 675 pyk.

. YCTaB U JJOKaJIbHbIE HOPMAaTUBHBIE aKThl Y HUBEPCUTETA.

OOm1as xapakTepucTHKa 00pa30BaTeIbHOM MPOrpaMMmBbl.

VY4eOHblil n1aH 00pa30BaTEIbLHON MIPOTPaMMBI.
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© denepaibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEIKICHUE BHICIIETO 00pa30BaHUS
«Poccuiickuii HalMOHAJIBHBIM MCCIENOBATEIBLCKAN MEIUIIMHCKUN yHHBepcuTeTr uMeHu H.U.
[Tuporosa» MunuctepcTBa 3apaBooxpanenus Poccuiickoit @enepannu



1. O01mue moI0:KeHNuS
1.1. llean u 3aga49u OCBOEHUS JUCIHUILIHHBI

1.1.1. Lens: ILlenpto ocCBOCHUS IHCHUINIMHBI «BBICIIAS MaTEMaTHKa» SBISCTCA IIOATOTOBKA
BBICOKOIIPO(ECCHOHATBHOTO CIEIHANNCTa, BIAJACIOIMIEr0 MAaTeMAaTHUECKUMH 3HAHUSMU, YMEHUSIMU U
HaBbIKAMU MPUMEHITh MATEMAaTUKy KaK MHCTPYMEHT JIOTMYECKOrO0 aHaJIu3a, YUCIECHHBIX PAcueTOB U
OIICHOK, TIOCTPOCHHUS MAaTeMaTHYeCKUX Mojeneil (U3UKO-XUMUYECKOr0, OHOIOTHYECKOTO U
MEIUIIMHCKOTO COAepkKaHUs, 00pabOTKH SKCIIEPUMEHTANBHBIX JaHHBIX B CBOEH MpodeccruoHanbHOU
NeATEILHOCTH

1.1.2. 3agauu, pemiaembie B X0/1€ OCBOEHUS JUCHUILIIUHBI:

® Uzydenue ¢QyHIaMEHTaIbHBIX MOHSTHHA, CBOWCTB, METOJOB M NPUHIMIIOB IOCTPOCHUS
OCHOBHBIX pa3/IeJIOB BBICIIEH MAaTEeMAaTUKHU - MAaTEMaTHMYECKOro aHaliMu3a, aHAIUTHYECKON
reOMETpHH, JIMHEHHOM anredpsl, AuddepeHnnanbHbIX ypaBHEHU.

® [IpuoOpereHHe CTyACHTaAMM 3HAaHHH O METOJAX MOCTPOCHUS MAaTeMaTHYECKUX MOJEIeH U
UCIOJIb30BAHUS MATEMAaTUKH I U3yUEHHs] €CTECTBEHHOHAYYHbBIX AUCLUIUINH.

® ®opmupoBaHue 0a30BBIX HABHIKOB NPUMEHECHHS MaTEMATHKH Ui PEHICHUS MEIUKO-
OMOJIOTMYECKUX 3a]1ay.

® ®dopmupoBaHHE HaBBIKOB M3y4YCHHS HAYYHOH JUTEPATyphl U UCIIOJNB30BaHMS CIIPABOYHON
JUTEPATyphl IPU MaTeMaTHYECKOW 00pabOTKe JaHHBIX.

® ®opmupoBaHHUE y CTYJCHTOB HABBIKOB OOILEHHUS C KOJUIEKTUBOM.

1.2. MecTO TUCUMIIJIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrPaMMbl
Juctunnuna «OCHOBBI BBICIIEH MaTeMaTUKU» u3ydaeTcs B 1 cemecTpe(ax) U OTHOCHTCS K 4acTH,
dbopMupyeMoil yuacTHUKaMHU 00pa30BaTEeNbHOTO Mpoliecca. SBnsercs (akyIbTaTUBHON TUCIUIUITMHON

OO01as TpyA0EeMKOCTh TUCHUIUIUHEI cocTaBisiet 2.0 3.e.

Jlsis yCHEeNHOTO OCBOCHUS HACTOSIIIEH AMCHUIUITMHBI 00Y4YarolIuecs TOJKHBI OCBOUTh OCBOUTH B
paMKax CpeIHero MmojHoro oOmiero oOpa3oBaHMs, CICAYIOUIME AMCIUIUIMHBI U MpakTuku: Dusuka;
['eomerpusi; Anredpa.

3HaHMSI, YMEHUS U OIBIT IPAKTHYECKON JesSTeIbHOCTH, MPUOOPETEHHBIE TP OCBOCHUHU HACTOSIIEH
JTUCIUIUIMHBI, HEOOXOJUMBI ISl YCIICIIHOTO OCBOCHHUS IUCHUIUIMH: Teopuss BEpPOSTHOCTH U
MaTeMaTuyeckas cratuctuka; buoxumusa; ®dusmonorus; dusnueckas xumus; OnTuka, aroMHas
buzuka.



1.3. Ilnanupyemble pe3y/ibTaThl OCBOCHHUS THCUMIIJIMHBI

1 cemecTp

KO}I 1 HAUMCHOBAHUEC KOMIICTCHIIMH

Koa n HaumeHoBaHHe HHAUKATOpA
JOCTHKCHUA KOMIIECTCHIIMHU

“Haﬂl/lpyeMlﬂe pe3yjJabTaTbl OCBOCHUS ANCHUIITIMHBI

OIIK-1 Cnioco0eH NpuMeHSATh 3HAHUSI PA3HO00Pa3Hs KUBBIX 00bEKTOB Pa3INYHbIX YPOBHElH OPraHu3alMy U YMeHUe
padoTaTh ¢ HUMU B MOJIeBbIX H J1a00PATOPHBIX YCIOBHSIX /ISl pPellleHHs] HHHOBAIMOHHBIX 32724 B cepe HHHOBAI[HOHHOIH
JleiTeJIbHOCTH C NPUBJIeYeHHeM IIPU He00X0AMMOCTH MeTO/10B CTPYKTYPHOIi O1oJiornu, 0MouHGOPMATHKH, MATEeMATH4Y€eCKOI0

¥ MOJIEKYJISIPHOTO MOEJIHPOBAHUS

OIIK-1.M/12 Ymeer paboTath ¢
OHMOIOTMYECKUMH 00BEKTaMH Pa3HBIX
YPOBHEH OpraHu3aluy B
11a00PATOPHBIX U TOJIEBBIX YCIOBHUAX

3HaTh: OCHOBHBIC METO/IBI HCCIECAOBAHMS (QYHKIHUI; METOABI aHATUTHYECKOH TEOMETPHH
JIMHEWHOI! aJreOpbl, 3JIeMEHTHI BEKTOPHOT'O aHAIIM3a, METO.IbI penieHus TuddepeHanbHbpIX
YpaBHEHUI

YmMeTth: Vcnions30BaTh METOIBI MATEMAaTHYECKOTO aHAIM3A [UISl OTIUCAHHS M MCCIICIOBAHUS
COCTOSTHHH ¥ Mpo1ieccoB ((QyHKIWI) pa3IMYHBIX CHCTEM, 2 IMEHHO: armnapar

i hepeHIIMAIBHOTO ¥ HHTETPAIBHOTO HCYUCIICHHS, PSIIOB, BEKTOPHOTO aHAIN3a U
muddepeHIaIbHbIX YpaBHCHUI.

Buagerb NpakTHYeCKHM ONBITOM (TPYAOBBIMH J1eHCTBUSIMH): METOAaMH UCCIIEIOBAHUS
(yHKIMH, BRIIBICHAEM OCOOCHHOCTEH MX CBOHCTB, METOJaMH BBIIHCIICHUS XapaKTEPUCTUK
CKJISIPHBIX U BEKTOPHBIX ITOJIEH, METOJaMH COCTaBIICHUS U pelieHus TuddepeHranbHbIX
YpaBHEHHI! B 3a/ja4aX MaTeMaTHIECKOTO MOASINPOBAHNUS (PU3UKO-XUMHIECKHIX MPOIECCOB

OIIK-6 CnocobeH aHAIU3NPOBATH U HHTEPNPETHPOBATH Pe3YJIbTaThl CBOEH MPodecCHOHAILHOM 1esITeTbHOCTH, MPeIaraTh
MyTH UX PA3BUTHS M BHEJIPEHHUs], IPEICTABIATH HX B MMCbMEHHO# M YCTHOIi (hopMe /151 pa3IMYHBIX KOHTHHI€HTOB
ciaymiaTesieil COrJiacHo HOpMaM, MPUHSITHIM B MPo¢ecCHOHAIBHOM CO001IecTBe

OIIK-6.11 Ananusupyer
HHTEPIPETUPYET Pe3yIbTaThl CBOEH
poeCCHOHANIBHOM AESATENbHOCTH

3HaTh: OCHOBHBIC METO/IbI HCCIIEAOBAHUS (DYHKIUI; 3JIEMEHTHI BEKTOPHOT'O aHAIIN3a,
METO/BI perneHust quddepeHnanbHbIX ypaBHEHUH

YmMeth: Vcnions30BaTh METOIBI MATEMAaTHYECKOTO aHAIM3A JUIS OIIUCAHHS M UCCIICIOBAHUS
COCTOSHHM ¥ Mpo1ieccoB ((QyHKUMI) pa3IMYHBIX CUCTEM, 2 IMEHHO: arnapar

1 hepeHIIHATEHOTO ¥ HHTETPATBHOTO HCUUCIICHHS, PSIJIOB, BEKTOPHOTO aHAIN3a U
IuddepeHIaIbHbIX YPaBHCHUI.

Buiagerb NpakTHYECKHM ONBITOM (TPYAOBBLIMH eHCTBUSIMH): METOAaMU UCCIICIOBAHUS
(yHKIMH, BBISIBICHHEM OCOOCHHOCTEH MX CBOUCTB, METOJAMH BBIYHCICHUS XapaKTEPUCTUK
CKaJISIPHBIX U BEKTOPHBIX ITOJIEH, METOJIaMH COCTaBJICHUS U pereHus T depeHuanbHbIx
YpaBHEHHH! B 33ja4aX MaTeMaTHIECKOTO MOASINPOBAHUS (PU3UKO-XUMHIECKHIX MPOLECCOB




2.@opMmbI padoThI 00YYAKIINXCH, BUAbI YUeOHBIX 3aHATHI U UX TPYAOEMKOCTh

®opmbl padoThl 00yuaromuxcs / Buabl ydeOHbIX 3aHATHIA / POpPMBI NIPOMEKYTOYHOI Bcero Pacnpenenenune yacos 1o
aTTecTauuu 4acoB ceMecTpam

1

YuyeOHble 3aHATHS

KonTakTHasi padoTa o0yyalouuxcs ¢ npenojaasaresneM B cemectpe (KPQO), B T.4.: 36 36

Jlekmmonnoe 3ausartue (J13) 6 6

JlaboparopHo-npakTudeckoe 3austue (JII13) 28 28

Kosmoksuym (K) 2 2

CamocTrosiTesbHasi padoTa o0y4yalomuxcs B cemectpe (CPO), 26 26

B T.4.:

IloaroroBka K y4eOHBIM ayIUTOPHBIM 3aHITHIM 18 18

WHple BUOBI caMOCTOSATEIBHOM PaOOTHI (B T.4. BBIOJTHEHIE MPAKTHYCCKUX 3aJaHUHU 8 8

MPOEKTHOI'0, TBOPYECKOTO U AP. THIIOB)

IIpoMe:KyTOUHASI ATTECTAIMS:

KonTakTHasi pa6oTa o0y4yammuxcs B xoje npome:xkyrounoii arrecramun (KPITA), B T.4.: 2 2
3auger (3)* 2 2
B yacax: OTJ = KPO+CPO+KPITA+CPIIA 64 64

Oo61mas tpynoemkocTs aucuuminabl (OT/T)

B 3aueTHbIX eaunuiax: OT/] (B yacax): 32 2.00 2.00

* Bpemsi mjisi mpoBeACHUs MPOMEKYTOYHOM arTecTanuu B Qopme 3auéra BBIASISAETCS B pamMKax
KoHTakTHOU padoTs! ([IB3) [IpoBeneHne mpomMekyTOUHOM aTTecTanuu B popMe 3a4éTa OPraHu3yeTcs
B COOTBETCTBUU C PACTIHCAHUEM 3aHATHM.



3. Copepixkanue IUCHUNIITHHBI
3.1. Conep:xaHue pa3ieoB, TeM IMCUUILIHHBI

1 cemecTp
Ne Mudp HaumeHnoBaHue pa3aesia, TeMbl Copep:xanue pa3eia H TeMbl B JTHAAKTHYECKHX eTUHULIAX
/n KOMIIeTeHIHH JUCHUILUIMHBI

Pa3nen 1. D1eMeHThI aHATUTHYECKOH reoMeTpHUH, BhICIIel 1 INHeiiHOoi anredpsl; AndpepeHIHATBHOIO H HHTETPAJILHOT0
HcUYHCcJIeHUsT GYHKIMHN OAHOM epeMeHHOol

1 |OIIK-1.1/2, Tema 1. BeriecTBeHHBIE YKCIIA. UncnoBele MHOKECTBA. BelllecTBEHHbBIE YHCa U UX CBOMCTBA.
OIIK-6.1/11 AOcoIoTHas BeIHYHHA Yucaa. MeToa MaTeMaTHYeCKOM
uHayKiuu. bunom HeroTona.
2 |OIK-1.1/2, Tema 2. Ananutndeckas reomeTpus Ha |JlekapTroBa crucTemMa KOOpAMHAT Ha IUIOCKOCTH. MHOXECTBa TOYEK
OIIK-6.1]11 IJIOCKOCTH IUIOCKOCTH. Y paBHEHHE IPSMOH Ha MIOCKOCTH. JIuHUM BTOpOTro

nopsiika. DIEeMEHTHl BEKTOpHOH anreOpbl. BekTopa u mpocreiimue
JericTBust Haj HUMH. [lonsipHast cucreMa KOOp/IMHaT.

3 |OIIK-1.112, Tema 3. dyHknus [NonsTne GyHKUNY OJJHOW HE3aBHCHMOH ITepEeMEHHON.
OIIK-6.1U /11 [ocrpoenue rpaduka ¢pynkun. OCHOBHBIC 3JIEMEHTAPHBIC
(yHKIMY, UX CBOMCTBA M rpadUKH.
4 |[OIIK-1.1Aa2, Tema 4. Tpuronomerpuueckue M3mepenue yria B paanaHax. OCHOBHbIE TPUTOHOMETPUUYECKUE
OIIK-6.1U /11 dhyHKIUU (yHKIUH U BX cBOWCTBA. [ TaBHBIE POPMYIIBI TPHTOHOMETPHH.

I'pacduxu Tpuronomerpudeckux ¢ynkiwmii. [Ipocreiinme
TPUTOHOMETPUYECKHE ypaBHEHUS U HepaBeHcTBa. OOpaTHbIe
TpuroHomerpuueckue GyHkimu. Mx cBoiicTBa u rpaguku

5 |OIIK-1.1a2, Tema 5. [lonaTtue npenena u YucnoBble IOCHEA0BaTeIbHOCTH. [IpenensHbli nepexon u
OIIK-6.1 11 HETIPEePBIBHOCTH (DyHKIIHH. CXOJIIIIHECs IOCIe0BaTeIbHOCTH. [Ipenen pyHKIun B TOUKe.
HenpepbiBHOCTE GyHKIMK B Touke. HenpepbIBHOCTH
aneMeHTapHbIX GyHKIwH. Toukn pa3peiBa. Berancnenne
npesenoB. HeonpeneaeHHOCTH U MPUEMBI UX PACKPBITHSI.

6 |OIIK-1.1A12, Tema 6. luddepennuansuoe [onsTre npousBoaHoi. ['eomeTpruueckuii 1 GU3NIECKU CMBICI
OIIK-6.111 HCYHCIICHHE. nIpon3BoHON. Tabmuna Mpon3BOJHEIX OCHOBHBIX 3JIEeMEHTapHbBIX
¢bynkuuit. [Ipasuna qupdepennnpopanus. [Ipon3BoaHas CI0XKHON
¢ynxunn. [Ipocreiimme npuIoKeHHs TPOU3BOTHOH. ToukH
sKkcTpeMyMa. Kputndeckue Touku. JJocTaTouHble yCIOBUS
9KCTpeMyMa. BEITYKIOCTh 1 BOTHYTOCT KpHBOH. Toukn
neperu6a. Acumnrotsl. OOImas cxema ucciaeoBanus GYHKINH U
MOCTPOEHUs TpaduKa

7 |OIIK-1.1/12, Tema 7. HTErpasibHOE UCUUCIICHUE. IlepBooOpa3Has 1 HeonpeaeneHHbIi nHTerpan. CpoiicTea
OIIK-6.1U11 HEOIPeAeTICHHOT0 HHTerpana. Tabnuia HHTerpaoB OCHOBHBIX
ayieMeHTapHbIX QyHKImH. OCHOBHBIE METOABI HHTETPHPOBAHUSL.
Omnpenenennslii uaTerpan. ®opmyna HerotoHa-Jleiibnuma.
HexkoTopble NpHI0KeHHs ONpe/IeIeHHOr0 HHTErpaja.

3.2. Ilepeyenb pa3aenoB, TeM [IUCHUILUIMHBI [Jsi CaAMOCTOATEJIBLHOr0 W3Yy4YeHHs
00yYaroumumMucs

PaSI[eJIBI 1 TCMbI JUCHUINIMHBI AJI1 CAMOCTOATCIBHOI'0 U3YUCHUS O6y‘-IaIOH_[I/IMI/ICSI B IMporpamMme HE
PEyCMOTPEHEL.



4. TemaTuyeckuii NJaH KOHTAKTHOW padoThl 00y4yawIIUXCsi C NpemnojaBaTeeM IpPH
NPOBeIeHUM 3aHATHI

Ne | Buabt Ilepuon odyuenus (cemectp). [lopsiakoBbie HoMepa U |KosmuectBo | Buasl Tekyuiero | ®@opmMsbl NpoBeaeHUsT
N | y4eOHBIX | HAMMEeHOBaHHs Pa3aesoB (MPH HATHYUH), TeM, y4eOHBIX 4acoB KOHTPOJIsI TeKyLIero KOHTPOJIs
/m | 3ansTHIE* 3aHATHIA KOHTAKTHOIi | ycmeBaeMOCTH** | ycnmeBaemocTu***

patoTsl KO | oy | on
1 2 3 4 5 6 7 8
1 cemecTp

Pazgen 1. DneMeHTH aHATUTHYECKON T€OMETPHH, BBICIIEH M TMHEHHON anreOpsr; An(epeHInaIbHOTO H HHTETPAIbHOTO NCUUCTICHUS
(DYHKIIMH OQHON MepeMEHHOM

Tema 1. BeniecTBeHHEIE YHCIIA.

1 J3 I'paduxn Gynxnmit. OCHOBHBIE TPe0Opa3oBaHUs 2 pi 1 1
HEePEMEHHbBIX U KOOPJIHHAT

Tema 2. AHanTUTHYECKAs] TEOMETPHS HA MIIOCKOCTH

2 JIII3  |[ekapToBa cucTeMa KOOpAUWHAT Ha IUNIOCKOCTU. MHOXKeCTBa 2 T 1 1 1
TOYEK IUIOCKOCTH. Y paBHEHHE MPSIMOH Ha IUTOCKOCTH.
JIMHMKY BTOPOTro MOpsAKa.

3 JIII3  |DnemeHTH BEeKTOpHOH anredpsl. Bektopa u mpocreiimue 2 T 1 1 1
JeicTBust Haj HUMU. [lossipHas cuctemMa KOOpIHHAT

Tema 3. OyHKIHS

4 JIII3  |IlonsaTHe QyHKIMN OXHOI HE3aBUCUMOM IIepEeMEHHOM. 2 T 1 1 1
IMoctpoenue rpaduka GpyHkipn. OCHOBHBIE YJIEMEHTapHbIC
(DYHKIIMH, UX CBOMCTBA U Ipap KU

5 JIII3  |OcHoBHEIE 21eMeHTapHbIe (GYHKIINH, UX CBOHCTBA U 2 T 1 1 1
rpaduku. [IpogomkeHue.

Tema 4. Tpuronomerpuyeckue GyHKINN

6 JIII3  |M3mepenue yria B paxuanax. OCHOBHBIC 2 T 1 1 1
TpUTOHOMeTpUYeCcKHe (QYHKIMU U UX CBOicTBa. [ 1aBHBIE
(opMyibl TpUrOHOMETpHH. I padKu TPHTOHOMETPHYECKHX
QyHKIWHIA.

7 JIII3  |IIpocteiimue TPUrOHOMETPUUECKUE YPABHEHUS 1 2 T 1 1 1
HepaBeHcTBa. OOpaTHBIE TPUTOHOMETPpHUYECKUE (PyHKINH.
WX cBoiicTBa 1 rpaduku

Tema 5. [lonsTre npeaena ¥ HEIPEPHIBHOCTh (DYHKIIMH.

8 JIII3  |IIpenen mocnenoBarensHOCTH. [Ipenen ¢pyHKINH B TOUKE. 2 T 1 1 1
CBoiicTBa NpeaenoB GyHKIHIA.

9 JIII3  |HempepbIBHOCTH QyHKIMHK B TOuke. HempeprIBHOCTD 2 T 1 1 1
aneMeHTapHbIX GyHkImid. Toukn paspeiBa. Beraucnenne
npenenoB. HeonpeaeneHHOCTH ¥ IPUEMbI UX PACKPBITHS.

Tema 6. JInddepeHipaapHOe HCUUCIIEHUE.

10 JII3  |TlonsiTue nmpou3BogHOM. ['eoMeTprueckuil u Gpuznueckuit 2 T 1 1 1
CMBICI TPOU3BOAHOH. TabaHIa IPON3BOAHBIX OCHOBHBIX
JIEMEHTAPHbIX DYHKIMI

11 JII3  |IIpaBuna quddepenmmpoBanus. [IponsBoaHas cioKHOM 2 T 1 1 1
byHKIMHT
12 JI3 [Ipumenenus npou3BoaHoH. CKOPOCTh U YCKOPEHHE. 2 pi 1 1 1

TIpon3BogHas cOXHOH (YHKIUH U CKOPOCTH H3MEHEHHS
CBSI3aHHBIX BEJMYMH. MaKkCUMHU3aIMs  MUHHUMU3AIHs

13 JII3  |O6uas cxema ucciefaoBaHus GyHKLIUH U TOCTPOCHHS 2 T 1 1 1
rpadhuka

Tema 7. HTErpabHOE MCUHCICHHUE.

14 JITI3 IlepBooOpa3Has ¥ HeOIpeAeICHHbIN MHTErPallL. 2 T 1 1 1
15 JITI3 Heomnpenenennslii nHTErpas. METOIBI HHTETPUPOBAHUS 2 T 1 1 1
16 JIII3  |OnpeneneHHblil HHTErpai. MeToAbl HHTETPUPOBAHUSL. 2 T 1 1 1
IIpunoxeHus
17 JI3 IIpocTeiiime npueMbl HHTETPUPOBAHUS 2 J1 1 1 1
18 K KOJUIOKBHYM 2 P 1 1 1
19 3 3akmrounTenbHOe 3aHsTHE. [IpaKTHKYM IO pEIIeHUTO0 3a/1a4. 2 TIA 1 1
Bceero B cemecTpe 38 18 18 17

Bceero mo nucuunjinHe 38 18 18 17




(¥, **, *** cMoTpH yCIIOBHBIE 0003HAYCHUS)

YciaoBHBIE 0003HAYECHUSA

Bunpl yueOHbIX 3aHATHI™

Buasbl yueOHbIX 3aHATHIT

CoxkpaniéHHoe HaMMeHOBaHHe

JIeKIMOHHOE 3aHATHE Jlexnust JI3
JlaGopaTopHO-IIPaKTHUECKOE 3aHATHE JlaGopaTopHO-IIpaKTHYECKOE JIII3
Komnoxsuym Komnoksuym K

Buapl Texymero kontpods ycneBaemoctu (BTK)**

Buas! Tekymero KOHTpoJIst CoxpaménHoe Copepixanne
ycneBaemoctH (BTK) HauMeHOBaHUe
Texymmuit Jucnmmmaupytommii | JI | Kortpons nocemaemocTr 3aHATHI 00y9aromIMCst
JUCLMITTMHUPY IO I
KOHTPOJIb
Texymuii TeMaTu4ecKuil TemaTuueckuit T | Ouenka ycBoeHUs 00y4JaronuMcs 3HaHHH, yMEHUIT U OIIbITa
KOHTpOJIb MPaKTUYECKOH AESTENbHOCTH M0 TeME 3aHATUS
Texyumit pyOesxHbIi PyGerxHbIit P | Ouenka ycBoeHust 00yyaronmMcs 3HaHUH, YMEHUH U OIlbITa
KOHTPOJIb MPaKTUIECKOH AESTEIFHOCTH MO TeMe (pa3aery, MOLYIIO) TUCIIUILTHHBI
®DopMBI TPOBEICHUSI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH 00yJaromuxcs ***

Ne | opmbl npoBeJeHUS TEKYIEro KOHTPOJIS Texnnveckoe u Bo3M0:kHOCTB NPOBEACHHS TEKYLIEro

ycneBaemocTu odyvaromuxcs (PIITKY) COKpauéHHoe KOHTPOJISl yCIIeBAeMOCTH 110 BUAAM KOHTPOJISA

HAHMEHOBaHHe
Pl | T P

1 | KonTpouss npucyrcrBus IIpucyrcrBue KIT | +
2 | Ompoc ycTHBIH Omnpoc yCTHBIH oy
3 | Ompoc nmuceMeHHSBIH Omnpoc muceMenHsiit | OI1 + +




S. IlpomexyTouHas aTTecTAlMs 00YYAIOLIHUXCSH 10 JHCIUIIIMHE
OueHoOYHBIE CPEICTBA IPOMEKYTOYHOM aTTeCTAlluH

5.1. ®opMBbI IPOMEKYTOUHOM ATTECTALNH

CemecTp ®dopMa NPOMEKYTOUYHOMH ATTECTAIHT* *** dopma npoBeIeHAsSI MPOMEKYTOUHOM aTTECTAIHHA
1 2 3
1 cemectp 3auer Kontpons npucyrersust, Onpoc yCTHBIN

YcioBHBIE 0003HAYCHHSA ****

DopMbI IPOMEKYTOYHOMH aTTECTAIIMA Cokpanménnoe HaHMEHOBaHM e

3ager 3auer 3




6. CTpyKTypa peHTHHIa 110 AMCHMILIMHE

6.1. O0yuarommiicss ¥MeeT MPaBo MPOMTH MPOMEKYTOYHYI0 ATTECTALMIO 110 JUCHUIIIHHE HIIH
e¢ yacT Ha OCHOBAHMHU PEeliTHHIa yCIeBaeMOCTH 00y4alolierocsi U pe3yabTaTOB MPOXO0KICHUSA
TeKyLIero pyoe;xHoro KOHTPOJIs M0 JMCHHUILUIMHE B COOTBETCTBYIOIIEM ceMecTpe.

6.2. Kpurtepum, noka3areju TNpPOBeJIeHUSA TeKYHIero KOHTPOJHA YCHeBAeMOCTH C
HCIO0JIb30BaHUEM 0AJUIbHO-PEHTHHIOBOM cucTeMbl (110 ceMecTpaM U ()OpMaM NMPOMEKYTOYHOM
aTTecTalun)

PelTUHr 1O JUCLMIUIMHE PpacCUMUTHIBAETCA IO pe3yjabTaraM TeKyIlled yCIeBaeMOCTHU
oOyuaronierocs. Tun KOHTpoJs 10 BceM (opMaM KOHTPOJs TuddepeHIUpOBaHHbIN, BBICTABISIOTCS
OLICHKM 110 IIKaJe: "HeyAOBIETBOPUTEIBbHO", "ya0BIE€TBOpUTENLHO", "X0opomo", "oTimmuuno". Ucxons
U3 COOTHOWIGHHMS U KOJUYECTBA KOHTPOJIEH, pacCUUTHIBAIOTCA pPEUTHHIOBBIE Oaibl,

COOTBETCTBYIOIIUE cucTeMe AU PepeHInPOBaHHOTO KOHTPOJISL.

1 cemecTp
Co0TBeTCTBHE OLIEHOK
Brn sanaTHi ®DopMbI IPOBeIeHUS TEKYIIEro Koa-Bo . Makec. ko- eHTHHIOBLIM GaIam
KOHTPOJIS1 ycIIeBaeMOCTH KOHTpoJIel | Bo 6a/10B
TK|BTK|Ot. | Xop. | YioBi.
JlaGoparopHo- 3 Onpoc MHCHMeHHEIH ol 14 308 Bl T |2|15] 8
MPAKTHYECKOE 3aHITHE
KonokBuym K Onpoc MUCbMEHHBIN OIl 1 701 B P 701 | 467 234
CyMMa 0aJlJTOB 10 JIMCITMIUIMHE 38 CEMECTP 1009

Kpurtepuu BbicTaB/IeHHsS] OLCHOK NPH NMPOXO0KICHUH NMPOMEKYTOUYHOI aTTecTanuu B opme
3a4eTa (HA OCHOBAHUM PEHTHHIA YCNIEeBAEMOCTH 00y4alomierocss M pe3yJbTaTOB NPOXO0KICHUS
TeKylero pyoe;kHOro KOHTPOJIA 10 AUCHHMILIMHE (MOAYJ/II0) MJIH €€ YaCTH B cemecTpe)

1 cemectp

IIxamna Kputepuu BbICTaB/IEHUSI OLIEHKH
OlIeHUBAHHUSI
«324TEHO» Peiitunrossiii 6amt — He MeHee 60 % (He meHee 600 OansoB)

u
INomyuenue OIEHKH HE HIXKE «YIOBIETBOPUTETBHOY 3@ MPOXOKACHHE KaXJ0T0 TEKYIIET0 PyOeKHOT0 KOHTPOIIS B
ceMecTpe

«He 3a4TeHo» |PeliTnHrossrit 6amn — menee 60 % (menee 600 6atoB)

W/

IMosryueHHE OLICHKH HIKE «yOBJICTBOPHTEIHLHOY 32 MPOXOXKICHHUE XOTS ObI OTHOTO TEKYIIEro pyOeKHOr0 KOHTPOJISL B
CEMECTPE MIIM HEe TTPOXOIKJICHHE PYOEeKHOr0 KOHTPOJIS




7. OueHo4YHble MaTepHAJbI /sl MPOBeJACHUs] NMPOMEKYTOYHON aTTecTallMu 00y4arolUXCs MO
AUCHMILIHHE

1 cemecTp

Ilepeyennb BOpoCoB /I NOATOTOBKH K POMEKYTOYHOM aTTecTanuu B popme 3auéra
AnreOpanueckass U TpUrOHOMeTpHuueckass (opma 3amucu KOMIUIEKCHOro uwucia. Popmyia
Ditnepa
CkansipHO€ U BEKTOPHOE NPOU3BEAECHUE BEKTOPOB.

OO01iee ypaBHEHHE IUIOCKOCTH, YPAaBHEHUE IJIOCKOCTH, MPOXOASIIEH Yepe3 3aJaHHyI0 TOUKY,
NEPIIEHUKYJIPHO 3alaHHOMY BEKTOPY, YpaBHEHHE IIJIOCKOCTH B OTPE3KAaX U HOPMAJIbHOE YpaBHEHUE.

OOmmee, mapaMeTpU4IeCKOE ¥ KAHOHUYECKOE YPaBHEHUE MPSIMOH
Matpuupl 1 aeiicTBus HaJl HUMH. ONIpeAeauTeNn BTOPOTrO U TPETHETO MOPSIKA.

@OyHKIMM HECKOJIbKMX TNepeMeHHbIX. OOnacths omnpexaenenus. Ilpexen. HenpepbIBHOCTD.
YacTtHas npousBojaHas. ['eoMeTpuyeckuil CMBICI YacTHBIX Npou3BOAHBIX. [lonHoe mnpupaiieHue
byHkumu, auddepeHnupyemMocTs, MonHbi nuddepennnan. KacarenapHas miockocTs U HOpMalb K
noBepxHocTH. [IpuOIMKeHHbIe BHIUMCIEHUS C TOMOIIBIO OJIHOTO AuddepeHnuana.

[IpousBonnas crnoxHoit ¢ynkuuu. Dopmyna Dinepa. YacTHble MPOU3BOJIHBIE BBICIINX
nopsakoB. Teopema 0 paBeHCTBE CMEIIAHHBIX IIPOU3BOIHBIX.

Huddepennuansl Boicnx nopsakoB. dopmyna Teinopa it (QyHKUIMA HECKOIBKUX
[IEPEMEHHBIX.

JlokanbHBIN 9KCTPpEMYM q)YHKI_II/II/I HCECKOJIbKUX TICPECMCHHBIX. HCO6XO,I[I/IMBIC Hn A0CTAaTOYHBIC
ycCiioBUs CyIIECTBOBAHUA JIOKAJIBHOTO 3KCTpEMYyMa.

[IpousBoanasi nmo HampapneHuto. Hampasnstomue kocunycwl. I'paauent. CBsi3b IpaaueHTa C
NPOU3BOAHON MO HampaBleHuto. [lapamerpuyeckoe W BeKTOpHOE 3adaHue KpuBoi. [locTpoenue
BEKTOPA, KacaTeJIbHOTrO K KPUBOI M BEKTOpa HOpMalu K moBepxHocTu. CBOMCTBA rpaueHTa.

[TonsiTue ckansipHOro M BeKTOpHOro mnoseil. [ToBepxHocTh ypoBHs. [IpumMeps! monei ¢usuko-
XUMHYECKOTO COJIePKaHuUs.

OnpeneneHre KpUBOJIMHEUHOW cucTeMbl KoopauHaT. [IpuknagHoe 3HaYeHHE KPUBOJUHEHHBIX
CUCTEM

koopauHat. Lununnpuueckas u chepuyeckas CUCTEMbl KOOPAUHAT.

JlBa crmocoba ompejeneHus €IUHUYHBIX Oa3MCHBIX BEKTOPOB B KPHUBOJMHEHHOW CHCTEME
KOOpJMHAT.

Koadpdunuentst Jlamps u nuddepenunanpHpie mapaMeTpbl IEPBOrO MOPSAIKA; CBA3b MEXKIY
HUMH B

OPTOTrOHAJILHOM KPUBOJIMHENHOW CUCTEME KOOPAUHAT.

BeIpaxkenue i1 rpaiieHTa B OpTOrOHAJIBHOM KPUBOJIMHENHON CUCTEME KOOPAUHAT.



[TocTpoenne 6a3uCHBIX BEKTOPOB B LIMJIMHAPUYECKON U chepruecKol cucTeMax KOOpIuHaT.

Breipakenue ans TrpagueHTa B NHIUHAPUYECKOW M c(EepUvecKoi cuUcTeMax KOOpIWHAT.
Hcnonb3oBanne

MOJYUYCHHBIX PC3YyJbTAaTOB IJIA HAXOXACHHUA MNOTCHOHUAJIA W HANPSAKCHHOCTH I10JId,
cOo31aBacMoro

ANEKTPUYECKUM JIUIIOJIEM.
PaznoxeHnne BeKTOpa CKOPOCTH MO OA3MCHBIM BEKTOPaM KPUBOJIMHEHHON CUCTEMbI KOOPAMHAT.
Cocrapisomue BeKTOpa CKOPOCTH B IIUJIMHIPUYECKON U c(hepudecKoil cucTeMax KOOpIUHaT.

CocraBnsmonue BEKTOpa YCKOpPEHUsS B IUIMHIPUYECKONM CHCTEME KOOpAMHAT U
BUJ ypaBHEHUN BTOPOTO

3aKkoHa Hpl0TOHA B 3TOH cUCTEME KOOpAUHAT.

OneMeHTEI JJINHBI, IJTIOIMAaan 1 o0beMa B KpHBOJ’IHHCﬁHOﬁ OpTOFOHaHLHOﬁ CUCTCMC KOOpAHHAT.

Hcnonw3oBanue MNEPCUYNCICHHBIX J3JICMCHTOB [JIA 3allMCH COOTBETCTBYIOIIHUX HHTCETPAJIOB B
IMpUKJIag-

HBIX 3aJadax.

Huddepenunanbioe BbIpaK€HUE JUIsl JUBEPreHUUHU BEKTOPHOTO IMOJISI B OPTOTOHAILHOM
KPUBOJMHEWHONW CUCTEME KOOpIMHAT W, KaK CJEACTBUE, B IWIMHAPUYECKOW U cdepuyeckon
cuctemax koopauHat. [IpuMepsl nCIONB30BaHUs B PUKIIATHBIX 3a7auax.

JuddepeHnnansHblii onepatop BTOPOro mopsaka — omeparop Jlamumaca (namiacuaH) B
JIEKapTOBOM cucTeMe KoopauHat. [IpuMepbl ypaBHEHHI MaTeMaTHUYeCKOW (PU3HMKH, coleprkaniie
JaniacuaH.

NuBapuanTHOE OmpeaeseHre ATOro MOHATUS W BUJ omeparopa Jlamiaca B OpTOroHalbHOM
KPUBOJIMHEMHOW CUCTEME KOOPJUHAT.

Bun onepatopa Jlanaca B numuHApUYECKON U cHepUIECKON CUCTEMAX KOOPAUHAT.
VYpaBnenus Jlamiaca u [lyaccona B 3€KTpoCTaTHKE.

KpuBonuneitnslii uHTerpan nepsoro tuma. OnpeneacHue U MpUMEPHl MCIOIb30BaHUS ITOTO
MTOHATHS.

JlocTaTouHblEe YCIOBUs CYIIECTBOBaHWsA MHTerpaia. lIpumep BbIYMCIEHUS KPUBOJIMHEWHOIO
MHTErpajia NepBoro TUIa.

TexHuKa BBIYUCIIEHUS KPUBOJIMHEWMHOIO HHTETrpaa MepBOro TUIA — BBIYUCIIAETCS CBEICHUEM K
olnpezeIeHHOMY UHTerpainy PuMaHa 1o onpeeieHHOMY alropuTMmy.

KpuBonuneitnslii uaTerpan Broporo tumna. OmnpeneneHue U OpUMEPbl UCIOIb30BaHUS ITOTO
MIOHATHS.

JlocTaTouHble YCIIOBHS CYIIECTBOBaHUsA HMHTerpana lIpumep BbIUMCIICEHHMS KPUBOJIUHEWHOIO
UHTErpaja BTOpPOro THUIIA.



HpI/IJ'IO)KCHI/IH B pa3Jciiax MCXaHUKH, 3JICKTPOAUHAMUKU, TCPMOANHAMHUKH.

TexHHKa BRIYUCICHUS KpHBOJ’IHHCfIHOI‘O HHTCET'pajia BTOPOIro TUIlAa — BBIYUCISACTCA CBCACHUEM K
OIIPCACIICHHOMY UHTCTpAITy Pumana o OIPCACIICHHOMY aJITOPUTMY.

OnpeneneHus MOBEPXHOCTHBIX HMHTErPAJOB MEPBOTO M BTOPOrO TUIOB U HMX MPUIIOKEHUS.
(Texnnka nx

BBIYHMCIICHUS] paccMmaTpuBaercsd B Jekuuu Ne 15 ). PaccmorpeHue HHTerpaibHOM
(GOpMYITUPOBKH 3JIEKTPOCTATUKH — 3JEKTpOCTaTHUecKas Teopema ['aycca — HCHONB3yeT MOHSTHE
HOBEPXHOCTHOT'O MHTErpajia BTOPOro THIIA.

I/IHBapI/IaHTHoe ONpPCACIICHUC OUBCPICHOMUU BCKTOPHOI'O IIOJIA. du3nyecKkuii  CMBICH
JUBCPICHINUHN HA

IpuUMEpax KOHKPCTHLIX 3a1a4.
JInany n IOBEPXHOCTHU B IPOCTPAHCTBE U HA IJIIOCKOCTH. MCTOI[ CEUYCHHH.

KpaTtnbeie unTerpannl. [[BoiiHbIE MHTErpayibl. Y CIOBHS CYIIECTBOBAHUSA JBOWHOTO MHTErpaja.
CBolicTBa ABOWHOTO MHTErpasa. Brruncienne OBOMHOIO MHTErpaia —CBEAECHHUE JBOMHOTO
UHTerpajia K moBTopHOMY. OOBbEeMHBIE UHTETPAJIBI.

3amMeHa epeMEHHBIX B IBOWHOM TPOMHOM MHTETpanax. SIkobuan npeodpa3oBaHusl.

BriBog ¢GopMysnbl  BBIYMCIEHHS IJIOHIAM SJEMEHTa [OBEPXHOCTH, 3aJaHHOM B
apaMeTpPUIECKOM BUJIE.

Brluncnenne moBepXHOCTHOrO MHTETpaja NEPBOTO TUIIA CBEJAECHUEM IOCIEIHETO K JBOMHOMY
uHTerpainy. [IppuMep BBIYKMCIIEHHS IOBEPXHOCTHOIO HHTETPAJIa IIEPBOTO TUIIA.

BriBoa (hopmyibl HOpMaH K MOBEPXHOCTH.

Brluncnenne nmoBepXHOCTHOIO MHTErpajia BTOPOro THIA CBEICHHUEM IOCIEIHEr0 K JBOMHOMY
uHTerpaity. [IpuMepsl BeIUHACIEHUI TOBEPXHOCTHBIX NHTErPAJIOB.

Omnpenenennie poropa (BUXpsi) BEKTOPHOTO MOJISI KaK BEKTOpA, HE CBA3AHHOTO C KOHKPETHBIM
BBEIOOPOM CHCTEMBI KOOPIUHAT.

HudbdepeHnmnanbuple BBIPAXEHHS JUISI  COCTABISIONIMX POTOpa B  MPOU3BOJIBHOM
OPTOTOHAJILHOW KPUBOJIMHEWHOW CHCTEME KOOPAMHAT.

Teopema Ctokca - YTBEp)KIEHHME, YCTAHABIMBAIOILIEE CBSI3b MEXAY KPUBOJIMHEHHBIM
UHTETPAJIOM 10 3aMKHYTOMY KOHTYPY WHTEIPUPOBAHMSA U IOBEPXHOCTHBIM HHTEIPAJIOM BTOPOrO
THUIIA 10 TIOBEPXHOCTH, OTPAHUYECHHON KOHTYPOM UHTEIPUPOBAHUS.

JIBe conpsikeHHBIE 3a/1a4u:

nepBas — HAlTHU yCIOBHUSA, PU KOTOPBIX KPUBOJMHEHHBIN HHTErpasl BTOPOrO THUIIA HE 3aBUCUT
0T (opMBbI

KPUBOM, COEAMHSIONIEH JBE 3a/JaHHbIE TOUKH;

BTOpasi - HaMTH ycIOBHA, IPU KOTOPLIX AuddepenuanpHas Gopma ( B YaCTHOCTH, CTOSLIAS
[0J] 3HAKOM MHTErpaja BTOPOro THIA), €CTh MOJHBINA AuddepeHnnan HekoTopoi GyHKIHH.



®opmynupyetcsi Teopema (1) 00 SKBUBaJEHTHOCTH 3THUX 3aJad U Teopema (2), B KOTOpou
(bopMyIUpPYIOTCS UCKOMBIE YCIIOBUSI.

Haxoxnenune nepBooOpa3Hoii momHoro nupdepeHnrana B BUAe KPUBOJIMHEHHOTO MHTETpaja
BTOPOTO THIIA.

[Tpumenenne Teopemsl (2) 3anatus Nel4 npu oOCy 1eHUH IEPBOTO HaYasla TEPMOJIUHAMHUKH H
ucnonb3oBanue TeopeM (1) u (2) It pa3NuYHBIX IKBUBAICHTHBIX MaTeMaTHUECKUX (OPMYITHPOBOK

BTOPOTO Haydajga TEPMOJUHAMUKY JJIsi KBa3UCTATHYECKUX MPOIIECCOB.

Jloka3aTenbCTBO MPHUHIMIHAIBHO BAXKHBIX TIOJOKEHUN: KOJIMYECTBO MEpPEAaBacMoOro Teria,
KaK ¥ pa0oTa, MPOU3BOANMAS CHCTEMOUN HaJ BHEIIHUMHU Teldamu ((pUrypupyromre B IepBOM Hadale
TEPMOJMHAMUKH), BOOOIIE TOBOpPS HE SBISIOTCS (DYHKIIUSIMU COCTOSHHS (IOK-BO OCHOBAaHO Ha
TeopeMe (2)), COOTBETCTBEHHO AJIEMEHTHI  KOJIUYECTBO MEPEAaBaeMOro Teria U paboThl HE SBISIOTCS
MTOJTHBIMH

muddepernranamu.

OcHoBHOE YpaBHCHHUEC TCPMOJUHAMUKHA IJI KBA3BUCTATHUYCCKUX ITPOLICCCOB

Opnopoaubie pyHkuuu u BUA auddepeHnanoB 00beMHbIX MIOTHOCTEH TEPMOINHAMUYECKIX
MOTEHI[MAJIOB.

OObemMHast INIOTHOCTh BHYTPEHHEH SHEPTUU U CBOOOHOMN SHEPIUU M30TPOIMHOIO JUAJICKTPUKA
B 3JIEKTPUYECKOM T10JIE.

Teopema I"aycca-Octporpaackoro. Hapyiienue ycnoBuii cipaBeUIMBOCTH TE€OPEMbI
INaycca-Octporpaickoro Ha rpaHHIIax Cpell ¢ Pa3HbIMU JUAJIEKTPUUYECKUMHU MTOCTOSHHBIMH.

Huddepennmanbaas ¢opMa 3amucH YpPaBHEHHH JJICKTPOCTAaTHKHM B 00beMHOU (asze wu
TPaHUYHBIX

YCJIOBHI Ha IMOBEPXHOCTAX pasjesia 00beMHBIX (a3 Kak CIEICTBUE 3JIEKTPOCTATHUYECKOM
teopeMsbl ['aycca u Mmarematudeckoil Teopemsl ['aycca-Octporpaackoro.

Huddepenunanbubie ypaBHeHus. [loctaHoBKa 3a7a4: HaYalbHbIE U KPaeBbIE YCIOBUSI.

Jluneitnsle nuddepeHnranbHble YpaBHEHUS! ¢ MOCTOSHHBIMU KO3 @HUIMeHTaMH. AJTOPUTM
NOCTpOEHUSI (PyHIaMEHTaIbHOM CHUCTEMBbI YAaCTHBIX pEUIeHUN U o0llee peuieHue OJHOPOJIHOTO U
HEOJHOPOJHOTO ypaBHEHMI. HeogHOpoaHbIE ypaBHEHUs CO CHENUAIbHOM IPaBOW 4YacThro. Meron
KOMIUIEKCHBIX aMIUIUTYA. MeToa UMMyJbCHOM (YHKIUU OTBICKAHHUS YacTHOTO peIIeHUus
HEOJHOPOJHOIO YPaBHEHMS.

Cucrema 1ByX JUHEHHBIX nuddepeHnanbHbIX YPaBHEHUH EPBOro MOPsJIKa ¢ MOCTOSTHHBIMU
KO3 uLuEeHTaMHU.

[Iprmepsl ypaBHEHUMH B YacTHBIX NPOM3BOAHBIX. IIprMep BpIBOJA ypaBHEHHsI B YacCTHBIX
IIPOU3BOHBIX.

Meton ®ypwe (pazaesieHUs MEPEMEHHBIX)PEIICHUS] YPaBHEHHS B YaCTHBIX IPOU3BOJIHBIX.
KpaeBas 3amaua — 3amava lltypma-JInysuiuis. [Ipumep psaaga @ypse.

JlonoaHUTENBHBIM MaTeprai PYU HAJIMYUH pe3epBa BPEMEHU:



[lorennman © HaOPSKEHHOCTh AJIEKTPUUYECKOTO TOJA, CO3JaBa€MOTr0 3apsHKECHHOU
chepryeckoi Be3UKyJIOW B OWHAPHOM 3JIEKTPOJINTE — HEJMHEWHOoe ypaBHeHue [lyaccona-bonbpiimana.

Pemenne nuHEapW30BaHHOTO ypaBHEHHs B cdepuueckoil cucteme KoopawHat. JlnnHa
sKkpanupoBaHus J[30ass. Puzndeckuii CMbICHT JUTHHBI J[30ast ¥ 3aBUCUMOCTD JUTUHBI OT KOHIICHTPAIINH.

DneKTpoANHAMUKA: OCHOBHBIE YpaBHEHHsI MakcBea.

lenp — wucxoas W3 WHTErpajbHOM (OPMYIHMPOBKH OCHOBHBIX ypaBHeHHI Makceia,
UCIOJIB3YIOIIUX IOHSATHS KPUBOJMHEHHBIA W TMOBEPXHOCTHBIM HHTErpaibl, IEPEeUTH K
muddepeHnnanbHOlR  pOopMyIHpOBKE ypaBHeHHMH MakcBemia, MPOJEMOHCTPUPOBAB MPHIIOKEHUE
teopembl ['aycca-Octporpanckoro u teopembl CTOKca, a TakKe BBEACHHBIX IUDQepeHIInanTbHBIX
OIIEpPaTOPOB B OJTHOM M3 BXHEUIINX Pa3/IeyioB (PU3HKH.



8. MeToauyeckne ykazaHus 00y4aroHMCs 110 OCBOCHHIO JTHCHUTIIMHBI
MeToanyeckue yKazaHusi VISl IOATOTOBKHU K 3aHATHAM J1a00paTOPHO-NPAKTHYECKOr0 THIIA
ITpopaboTka TeopeTHuecKoro MaTepuana ydeOHON AUCIUITUHBI;

Pemenue npaktuyeckux 3anaq

[ToaroroBka K TeKynieMy KOHTPOJIIO
MeToan4yeckue yKazaHHus I NOATOTOBKH K KOJUIOKBHYMY (TeKYIIHH py0esKHbIN KOHTPOJIb)
ITpopaboTka TeopeTHuecKoro MaTepuana yueOHO! AUCIUILTUHBI;

Pemenue npaktuyeckux 3anaq

[ToaroroBka K TeKynieMy KOHTPOJIIO
MeTtoanyeckue yKazaHusi VISl IOATOTOBKH K 3a4eTy
ITpopaboTka TeopeTHuecKoro MaTepuana yueOHON AUCHUILTUHBI;

Pemenue npaktuyeckux 3anaq

[ToaroroBka K TeKyLieMy KOHTPOJIIO



9. YueOHo-MeTOAMYECKOE, HH(POPMAINMOHHOEC M MAaTEPHAJILHO-TEXHHYECKOe olecmedeHue
TUCIHUIINHBI

9.1. IlepeyeHb JTUTEPATYPHI 0 JUCHHUIJIMHE:

Ne HaumeHnoBaHue, aBTOp, roJ 1 MeCTO PexomMeHnayeTcs Ipu H3yYeHUH Pa3leioB KosmmyecTBo |D/1eKTPOHHBINH
n U3IaHNA JAUCHUILTHHBI 3K3eMILISAPOB | ajipec pecypca
/n B On0anorexe
1 2 3 4 5
1 |[Koncnekr nexkuuii mo BEICIIECH DJeMEeHTHI aHAJTUTUYECKON T€OMETPHH, BBICIIICH 1 2

MaTeMaTHKe: [TonHbIH Kypc], [ITucbMeHHsbli |nnHeliHo# anreOpsr; tuddepeHnuansHoro u
A.T.,2024 - 2025 HMHTETPAIEHOTO HCYUCIICHHS GYHKIIH OJHOM
TepeEMEHHON
2 |Bseicmas matematuka: [y4eOHUK A1 DJIeMEHTbI aHATUTUYECKONW TeOMETPHH, BBICILECH U 3
CTYJICHTOB HEMaTeMaTHIECKUX JHHEHHOH anreOpsl; aud depeHnnaaIbHOro 1
crierpansHocteil By3oB], llunades B. C.,  [uHTerpasibHOrO MCYUCICHHS (QYHKLIUH OTHON
2024 - 2025 TepeMEHHOM
3 Bslcmias MaTemMaTuka B yIpaXXHEHUSX U DeMEeHThl aHaJTUTUYECKON F€OMETPUH, BBICIIEH 1 2
3amayax: yaeObHoe nocobue, [lanko I1. E.,  |nuHeliHO# anrebpsl; nuddepeHaabHoro u
TTomos A. I'., KoxxeBuukosa T. f1., 2024 - |uHTErpanbHOT0 UCYHUCICHUS (QYHKIIUU OJHOH
2025 TepeMEHHON

9.2. IlepeyeHb pecypcoB MHGPOPMALMOHHO-TEJIEKOMMYHMKAIMOHHON ceTH «HTepHeT», B TOM
YyucJie NpodeccCHOHAIBHBIX 023 JaHHBIX, HE0OXOAMMBIX /IVIs1 OCBOEHUS! TMCIUTIMHbI

1. http://eor.edu.ru
. 2. http://www.elibrary.ru

bW —

http://www.biblioclub.ru

. 3. OBC «KoncynbranT ctyneHTay www.studmedlib.ru
. 5. http://www.books-up.ru (3nekTpoHHast OMOINOTEUHAsI CUCTEMA);
(anmekTpoHHAs

ouOMoTeyHas

CUCTCMA

«yHI/IBepCI/ITCTCKaH

9.3.
00pa3oBaTe/ILHOI0 Mpolecca Mo JUCHUILINHE, BKIOYAs NepedyeHb MPOrpaMMHOro odecneyeHust
U HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (NIPU HAJTUYHHT)

6ubnuoteka onnaitny PHUMY um. IIuporosa).

Ilepeyenr HMHPOPMANMOHHBIX TEXHOJOIHI, HCHOJb3yeMbIX MPH OCYIIECTBJICHUH

1. MS Windows B penakmnusx: 7 Pro, 10 Pro, 11 Pro (x86, x64) — nunien3ust 6eccpouHo
2. MS Office B penakmusx: «Standard», «Professional Plus» (2013, 2016, 2019, 2021(x86, x64)) —
JUIeH3Us 6ecCpOUHO
3. MS Visio B pepakmusx: «Professional» (2013, 2016, 2019, 2021(x86, x64)) — nauneH3us
OeccpoyHO
4. Astra Linux Special Edition, Bapuant nunensupoBanus «Open», PYCB.10015-10 — nunensus
OeccpoyHO
5. Adobe Acrobat Reader — cBo60oH0 pacnipoctpansemoe [10
6. I'apaHT (cipaBoYHas MpaBoBasi cucTema) — JuieH3us 10 31.07.2027
7. FastStone Image Viewer — cBo6oaHO pacipocTtpansemoe [10
8. SIunmexc bpaysep s opranuzanmii — cBOOOIHO pacnpoctpansemoe [10
9. IMnarpopma «1C:IIpeanpustue 8», koHburypanuu «1C:JoKkyMeHTOOOOPOT rOCY1apCTBEHHOTO
yupexaeHus», «1C:Yauepcutet [IPODy, « 1 C:Menuunna» — TUieH3Us1 0€CCPOIHO
10. Enunas mudposas obpaszoBatenbHas cpenga PHUMY um. H.U. IluporoBa — coOcTBeHHas
paszpaborka PHUMY
11. MTC Jlunk mnatdopma ajst mpoBeaeHus BeOnHapoB — jureH3us 10 04.07.2027 r.
12. AntuBupyc Kaspersky endpoint Security — nunensust go 19.09.2027 r.
13. Apxusatop 7-Zip — cBoO0aHO pacupocTtpansemoe [10
14. TInardopma «Kinescope» - mumen3us g0 11.03.2027 r.
15. Cucrema ympasienust ooydenuem (LMS) — nurien3us 6eccpounas
16. Ubuntu — cBo6oau0 pacnpoctparsemoe [10 (OC ¢ OTKPBITEIM UCXOTHBIM KOJIOM)
17. Debian — cBo6oH0 pacnipoctpansemoe [10 (OC ¢ OTKPBITBIM HCXOAHBIM KOJIOM)



9.4. MaTepuaJIbHO-TeXHHYECKOe o0ecnevyeHue JUCIUIINHBI

Kaxnpiii oOydaromuiicss B TedeHHE BCero mepuoja oOydeHHs oOecrieueH WHIANBUIYaIbHBIM
HEOTPAaHMYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOHN MH(OPMaLMOHHO-00pa30BaTeNbHOM Cpe/le YHUBEPCUTETA
U3 000N TOYKH, B KOTOpPOH MMeeTcs AOCTyHn K MH(OPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTu
«utepuet» (nanee - cetb «MIHTEpHETY), KaK Ha TEPPUTOPUH Y HUBEPCUTETA, TaK U BHE €€.

OnexTpoHHas MH)OPMAIIMOHHO-00pa3oBaTeNbHasl cpella YHUBEpCUTETa 00eCcIIeYrBaET:

- JIOCTYIl K y4yeOHOMY IiaHy, paboyeil mporpamme AMCHMIUIMHBI, 3JEKTPOHHBIM Y4YEOHBIM
U3JIaHUSAM M 3JEKTPOHHBIM 00pa3oBaTelbHBIM pecypcaM, YKa3aHHbIM B paboueil mporpamme
JUCLUIUIMHBL,

- (popMHpOBaHUE 3IEKTPOHHOTO NOPT(POINO 00YUAIOIIErocs, B TOM YHCIIe COXpaHEHUE ero paboT u
OLIEHOK 3a 3TH palOTHI.

VYHUBEPCUTET pacrojiaraeT CiaeayroIlUMU BUIAMHU MOMELICHUH 1 000pyIOBaHMs AJsi MaTepHUaIbHO-
TEXHUYECKOro oOecredeHus: o0pa3oBaTeNbHON MEATENBHOCTH JAJs pealn3allud 00pa30BaTeIbHOM
IpOrpaMMbl JUCLUIUIUHBIL:

Ne
n
n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
ayIuTOpHUi

[lepeyeHb cnenUaIN3UPOBAHHOI Me0esIN, TEXHMYECKHX CPe/ICTB
o0yueHuUs1

1

Aynutopust Ui IPOBEACHUS 3aHATHI JIEKITHOHHOTO
THIIA, 3aHATUH CEMUHAPCKOTO THTIA, TPYIIIOBBIX U
WHAUBUAYaJIbHBIX KOHCYJIbTAlU, TEKYIIETr0 KOHTPOJIS U
MIPOMEKYTOYHOM aTTECTAIH, 000pyI0BaHHAS
MYJIbTUMEAUHHBIMHA U HHBIMH CPEACTBAMU 00YUCHHMS

KommbroTepHast TEXHHKa ¢ BO3MOKHOCTBIO MOJKITIOUSHUS K CETH
“Unrepner” , Jlocka UHTEepaKkTUBHAA , Jlocka MapkepHas ,
Bo3smoskHocTs moaxiroueHust k cetu «MHTEpHET» 1 0OecTieueHust
JOCTyTIa B 3JIEKTPOHHYIO NH()OPMAIIMOHHO-00pa30BaTEILHYIO CPeny ,
Crynbst , Ctoasl , IITopsl 3aTeMHEHBIE (17151 IPOEKTOPA)

aTTecTanuu

2 |IlomemieHue A CaMOCTOSTENBHOU pabOThHI YueOnas MmeOemb (CTOIBI, CTYIIbs), KOMITIBIOTEPHAsI TEXHUKA C
00y4aronuxcs, OCHAIIEHHOE KOMITBIOTEPHOI TEXHUKOHN ¢ |BO3MOXKHOCTBIO MOAKIIIOUeHUS K ceTH «HTepHeT» 1 obecrieueHueM
BO3MOXKHOCTBIO MOAKITIOUCHUS K CeTH VIHTEpHET U JIOCTYIIa B 3JIEKTPOHHYIO MH()OPMaLMOHHO-00pa30BaTeIbHYIO CPELy
o0ecriedeHHeM J0CTyIa B IEKTPOHHYIO
MHPOPMAIMOHHO-00pa30BaTEIbHYIO CPEY OpraHU3alun

3 |Y4eOHas ayAUTOPHS AJISI IPOBEACHUS IPOMEKYTOUHOH | YaeOHas MeOenb (CTOIBI U CTYIbS IS 00YYarOLINXCS), CTOMN, CTYI

MpEenoaaBaTes, MePCOHATLHBIN KOMIBIOTED; HA00OD
JIEMOHCTPALIMOHHOTO 000pYA0BaHus (TPOEKTOP, IKpaH, KOJIOHKH)

YHuBepcurer

obecrieueH

HE00XO0IUMBIM

KOMIIJICKTOM  JIMOCH3WMOHHOI'O H CBO6OI[HO

pacnpocTpaHseMoro MporpaMMHOro obecreueHus (coctaB ompenensercs B pabodeld mporpamme
JUCIUTUTMHBI ¥ TIOJUIEKHUT OOHOBJICHUIO TIPU HEOOXOAMMOCTH). brubnnorednslii (OoH yKOMILIEKTOBAH
NeYaTHBIMU M3JAHUAMH U3 pacdyera He MeHee 0,25 sK3eMIUIsipa KaXKAOro M3 M3/IaHUM, YKa3aHHBIX B
paboueil mporpamme AMCHUMIUIMHBI, Ha OJHOTO OOYYAalOUIerocss M3 4YHCIa JIMI, OJHOBPEMEHHO
OCBaMBAIOUINX COOTBETCTBYIOUIYIO AUCHUILINHY.

OO6yuarouuMest obecriedeH A0CTyn (yIOajJeHHBIM JIOCTYI), B TOM YHCIE B cllydae NMPUMEHEHUS
AJIEKTPOHHOTO OOy4YeHHs, AUCTAHIMOHHBIX O0Opa30BaTEIbHBIX TEXHOJOTHH, K COBPEMEHHBIM
npodeccHoHaIbHBIM 0a3aM JaHHBIX U MH(OPMAIIMOHHBIM CIIPAaBOYHBIM CHCTEMaM, COCTaB KOTOPBIX
ompezeIsseTcss B padoueit mporpaMme TUCIUTUTHHEI M ITOJICKUT OOHOBJICHHIO (IIPH HEOOXOAUMOCTH).

OOyuaroniuecss W3 4YWCIa HMHBAIHAOB OOECIEYEeHbl NEYaTHHIMU U (WJIM) BIEKTPOHHBIMHU
00pa3oBaTeNbHBIMU pecypcaMu B GOpMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM HX 3710POBBSI.
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