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PaBouas nporpamma uciMIuaHb «MaTeMaTHRa» 151 00YYaIONIHXCs 110 HATPABJICHHEO
nofaroropkd 04.03.01 Xumuda, cocTtaBjeHa Ha OCHOBAHHH DeepalibHOTO TOCYIAPCTBEHHOTO
00paz2oBaTeNILHOTO CTaHJapTa BBICHIEro oOpasopaHHd — OakKaJaBpHaT [0 HANpPAaBISHHIO
moaroToBku (04.03.01 XuMus, YTBEPKICHHOTO MPHKazoM MHHHCTepCTBa 00pa3oBaHUA H HAYKH
Poccmiickoit @eneparuu ot 17 uitomns 2017 1. Ne 671 (¢ m3m. u gom.), Ilopsiika opranuzanuu |
ocymecTrlieHust o0pazoBaTellbHOH JIeATEILHOCTH 110 00pa30BaTeIbHBIM MPOTpaMMaM BBICIIETO
oOpazoBpaHusi — mnporpaMmam OakajgaBpuarta, MporpaMMaM CIHElUaIUTeTa, MPOTpaMMaM
MarucTpaTypbl, YTBEpKJIEHHOTO TpHKazoM MUHHCTepCTBA HAyKHM M BhICHIETO 00pa3oBaHHs
Poccmiickoit Oeaepanun or 06 ampenst 2021 r. Ne 245 (¢ w3M. W JIoN.). B COOTBETCTBHH C
yaeOHBIM TIAHOM, YTBEPKACHHBIM Y UeHBIM coBeToM DI'BOY BO «Jloul'¥Y» mma nabopa 2024
roja.
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l. MECTO JJMCLIUIIJINHBI B CTPYKTYPE OBPA3OBATEJILHOI ITPOTPAMMUBI

1.1.  TpeboBanus k npeaBapUTEIbLHONU MOATOTOBKE OOYYAIOIIMXCS, MPEALIECTBYIOIINE
Y COMYTCTBYIOIIME TUCLUHUIIMHBI, HA KOTOPBIX OCHOBBIBAETCS U3yUECHHUE TaHHOM:

OcHoBpIBaeTcs Ha 0a3ze MPEJIMETOB airedpa W Hadajla MaTeMaTHYeCKOro aHalu3a Wt
TeOMETpHsI, U3y4aeMbIM B 00pa30BaTeNbHBIX OPraHU3AIHMIX CPETHEro 00IIero 0Opa3oBaHusl.

1.2.  JlMcUMIUTMHBI, KypCcOBbIe pabOThl M MPAKTHUKH, JJISI KOTOPBIX OCBOCHHE TAaHHOU
JTUCIUILTMHBL HEOOXOIMMO KaK Mpe/IIeCTBYIOIIEE:

SBnsieTcst OCHOBOM [T U3yYeHUs GU3HUKH, aHATUTHICCKOW XUMHUHU, OPTaHUIECKON XUMUH,
HEOPraHMYECKON XUMHUH, (PU3MUECKON XUMUU, KOJUIOMJAHON XUMUU U JAPYTUX XUMHYECKHX
JUCHUIUIMH. MaTeMatudyeckrue METOAbl NPUMEHSIIOTCS U1 aHajIu3a COCTOSIHMA W IPOTHO3a
Pa3BUTHSL XUMHYECKUX SBJICHHUM U MPOLIECCOB, a TAKXKE, P U3YYEHUU XUMHUYECKUX METOIOB U
MO/ICJICH.

2. OIMMCAHUE AJMCHUITIIMHBI

2.1.  OGmas xapakTepucTHUKa

3HaueHNe moKa3aTes
04.03.01. Xumus
b1.5.9 Maremaruka

HaumeHnoBaHue noka3zaTesns
Ha3zBanue 00pa3oBaTeIbHOM MPOrpaMMBbl
udp 1 Ha3BaHHE B COOTBETCTBUH C
y4eOHBIM TIJITAHOM
YacTte 00pa3zoBaTeIbHON MPOrpaMMbl
KonngecTBo 3aueTHBIX €IMHULL / BCETO 4acoB

basosas yactn

20/720

2.2.  PacmpeneneHue 4acoB 1O IMepruoaaM OOyIeHHs

e OO011€e€e KOJIMYECTBO YaCOB
Popwmia é 3 nekuu- | Jabopa- | mpakTu- camocTos- dopma
oOyuenust | & | 3 TEIbHON BCEro
8 | OHHBIX | TOPHBIX | YECKHX KOHTPOJIS
pabOTHITKOHTPOJIb

Ounas 1 1 34 - 34 112 180 | Dx3ameH
Ounas 1 2 60 - 30 90 180 OK3aMeH
Ounas 2 3 34 - 34 76 144 DK3aMeH
Ounas 2 4 34 - 51 131 216 OK3aMeH
Ounas, 162 - 149 409 720
BCEro
3aounas 1 1 10 - 10 160 180 9K3aMEH
3aouHas 1 2 18 - 9 153 180 DK3aMCH
3aounas 2 3 10 - 10 124 144 | Dx3ameH
3aoyHas 2 4 10 - 16 190 216 | Dx3ameH
3aoyHas, 48 - 45 627 720
BCEro

3. HEJIA JUCHUTTIIAHBI / ITIPAKTHUKH / KYPCOBOW PABOTHI /
I'OCYIJAPCTBEHHOUN UTOI'OBOU ATTECTALINN

DopMUPOBAHHE Y CTYAECHTOB YMEHUN MCITOJIb30BaTh OCHOBHBIE MATEMATUYECKUE 3aKOHBI
B MpodeccroHabHON NeATeIbHOCTH; MPUMEHSTh OCHOBHBIE MaTeMaTHYECKHUE 3aKOHBI MpU
AQHAJIN3€E MOJYYECHHBIX PE3YJIbTATOB XUMUYECKOT0 IKCIIEPUMEHTA.



4. KOMITETEHIH OBYYAIOIMEI'OCA, @OPMUPYEMBIE B PE3YJIPTATE
OCBOEHUIA KOMITIOHEHTA OBPA30OBATEJIBHOU ITPOT'PAMMBI, X NTHIAMKATOPBI
N ITNTAHUPYEMBIE PE3VIJIbTATBI ObYUYEHUM A

4.1. KomnereHuuu

OIIK-6. CnocobeH mpeAcTaBiIsATh pe3ysibTaThl cBOEl paboThl B YCTHOM M MUCbMEHHOMN
dopMe B COOTBETCTBHMM C HOpPMaMH U TpaBWIAMH, NPUHATHIMH B TPOPEeCcCHOHATHHOM
COOOILIECTBE.

4.2. VuauxaTopbl KOMIETEHIUH

OIIK-6.1. IIpumeHseT OCHOBHBIE MOJOXKEHUS M KOHIETILUU B 007aCTH MaTeMaTUYeCKHX
HayK ¥ OCHOBHYIO TEPMHMHOJIOTHIO MPU PELICHUH 33/1a4 NPOPECCUOHATBHON AESITETbHOCTH.

4.3.  Pesynbrarbl 00yueHHs

OIIK-6.1.1. 3HaeT OCHOBHBIE MOJIOKEHUS U TEOPEMBI JTMHEWHOH anreOpshl.

OIIK-6.1.2. YMeeT npuBOIUTh K KAHOHUYECKOMY BHJly YPaBHEHHUS HEKOTOPBIX KPUBBIX
BTOPOTO MOPSAKA.

OIIK-6.1.3. YMeeT npuMEHSTh BEKTOPbl K PEIIEHUI0 T€OMETPUUYECKHX, (PU3HMUECKUX U
po¢eCcCHOHATHLHO-OPHEHTHPOBAHHBIX 331a4.

OIIK-6.1.4. YMmeeT pemaTb CUCTEMBI JINHEHHBIX YPAaBHEHUN U NPOCTEMIINE MaTpUYHBIE
YpaBHEHHUS.

OIIK-6.1.5. YmeeT npuMeEHATh NEPBBII U BTOPOM 3aMedaTelbHBIA Mpenessl, M HX
BBIUHCIICHHUSL.

OIIK-6.1.6.YMeeT  BBIUMCIATH  MPOU3BOJIHYIO
Qg QepeHIMPOBAHNS U TAOIHUILY TIPOU3BOIHBIX.

OIIK-6.1.7. YmeeT BBIYUCIATH TEPBOOOPA3HYIO, HCIOIB3YI0 PA3IUYHBIC METOJIbI
MHTETPUPOBAHUS.

OIIK-6.1.8. YMmeer pemats nuddepeHnuaibabie ypaBHeHUS 1-10 B 2-T0 TIOpsIKa.

OIIK-6.1.9. ApryMeHTHpOBaHHO BBIOMpAaET METOJ pELICHHs 3aJaud, YCTaHABJIMBAET
CBOMCTBA MaTeMaTHYECKUX O0BEKTOB, 3aKOHOMEPHOCTH MEKIY HUMM, JOBOJIUT PEIICHUE 3a/1a41
0 TIPUEMJIEMOrO (YMCIOBOTO WM CUMBOJIBHOTO) pE3yJbTaTa, OLIEHWBAET M aHAJIU3HUPYET
HOJYYEHHBIH pe3yJbTaT, CTPOUT MATEMaTHYECKUE MOJENIU [Js pelIeHus NpoQecCHOHaIbHbBIX
3a/1a4.

GyHKUMH, TpUMEHssT  [paBUiIa

Komnerenuuu WHaukaTopsl Pe3ynbraThl 00ydeHus
OIIK-6. Cnocoben | OIIK-6.1. OIIK-6.1. TIpumeHsieT OCHOBHbBIE MOJOXKEHUS U
IIPEJICTaBIIATh [Tpumenser KOHLIETIIIMK B 00JIaCTH MaTEeMAaTUYECKUX HAyK U
pe3ynbTaThl CBOEH | OCHOBHBIE OCHOBHYIO TE€PMHHOJIOTHIO MPH PELIECHUH 3a]ad
palboThl B YCTHOW U | MOJOXKEHHUS U | IpoecCHOHANbHOM AesTETbHOCTH.
MUCBbMEHHOU QopMe | KOHLENIUU B | 1.1.  Pe3synbrarsl oOyueHus
B COOTBETCTBHM C | 00JIACTH OIIK-6.1.1. 3HaeT OCHOBHBIE IIOJIOXKECHUS W
HOpMaMu U | MAaTEMaTUYECKUX TEOpPEMBbI IUHEHHOMN anreOpsl.
[IpaBUJIAMU, HayK U ocHOBHYIO | OIIK-6.1.2. YMmeeT npuBOAUTh K KAHOHUYECKOMY

MIPUHATBIMU B | TECPMUHOJIOTHIO IIPU | BUAY YPAaBHEHHS HEKOTOPBIX KPHUBBIX BTOPOIO

npodecCHOHATBHOM | PEIICHUH 3a7a4 | mopsiKa.

COO0O011ECTBE. npodeccuonanpHoit | OIIK-6.1.3. VYmeer mnpuUMeHATh BEKTOPH K
JeATEIIHOCTH. PEUICHUIO TEeOMETPUYECKUX, (UIMUECKHX U

po¢eCcCHOHATHLHO-OPHEHTHPOBAHHBIX 331a4.
OIIK-6.1.4. Ymeer pemarbs CUCTEMBI JTMHEUHBIX
YpaBHEHUH W IpOCTeWIne MaTpUYHBIE
YpaBHEHHUS.

OIIK-6.1.5. YMeer npuMeHsTh NEPBBIA U BTOPOH
3aMedaTeNbHbIM peaesibl, A1 X BIYMCICHHUS.




OIIK-6.1.6.YMeeT BBIYMCIATE IPOU3BOIHYIO
byHKIHY, MIPUMEHSS IpaBuIIa
mudhepeHIMPOBaHUS U TAOJIUILy TPOU3BOIHBIX.
OIIK-6.1.7. YMeeT BBIUUCIATH MEPBOOOPA3HYIO,
UCTIONIB3YIO pa3IMYHbIE METOAbI UHTETPUPOBAHMUSL.
OIIK-6.1.8. Ymeer pemars auddepeHnnanbabe
ypaBHEHUs 1-ro u 2-ro nopsijaka.

OIIK-6.1.9. ApryMeHTHpOBaHHO BBIOUPAET METO/
pelieHus  3aJayd, YCTaHaBIMBAaeT CBOMCTBA
MaTeMaTHYECKUX OOBEKTOB, 3aKOHOMEPHOCTH
MEXJY HHUMH, JOBOJUT pELICHHWE 3aJaud [0
IpUEeMJIEMOro (YMCIOBOIO MWJIM CHUMBOJIBHOTO)
pesyibTarta,  OLIEHMBACT W aHAIN3HUPYeT
MOJTyYEHHBIH pe3yJIbTaT, CTPOUT MaTeMaTUUYECKHE
MOJIEJIU /711 pelieHusl MPo(ecCHOHANIBHBIX 3a/1a4.

5.

ITPOTPAMMA JJUCITATTJIMHBI

Hazsanue teMEbl

Kpatkoe coneprkanne TeMbl (BOIPOCHI TEMBbI)

Pazpmen 1.

Tema 1. Jluneiinas anredpa

CucteMbl JIMHEHMHBIX ypaBHEHHM, pEIICHUE
CUCTEM YpaBHEHUH. OpnHopoaHbIE,
HEOJAHOPOJHBIE, HECOBMECTHBIC, COBMECTHBIE,
ONpECIICHHBIE M HEOIPEAEICHHBIE CHCTEMBI
JINHEMHBIX YPaBHEHUH. DKBUBAJICHTHBIE CUCTEMBI
YpaBHEHHI, SKBUBAJICHTHBIC TMpeoOpa3oBaHUS
CHUCTEM JIMHEMHBIX ypaBHEeHHWH, meton ['aycca
pEeLICHUS CUCTEM JIMHEMHBIX YPABHEHUM.
Onpenenurenu: onpeaeaeHue, CBONCTBA.
MuHOpBI, AOTIOTHUTENbHBIE MUHOPBI,
anredpanveckue TONoIHeHUs, TeopeMa Jlaraca.
IIpaBuiio Kpamepapemenus: CUCTEM JTMHEUHBIX
YpaBHEHUH.

Matpuupl: onepanuu CI0XKEHUS, YMHOXEHUS
MaTpullbl Ha YHUCJIO, YMHOXEHHUS MAaTpHILL,
cBoiicTBa  omepanuii. OOpaTHas  MaTpuIa:
ONpeJIeTeHuE, KpUTEpui CyILIECTBOBAaHMUS,
oTbICKaHue. PaHr marpuipl, Teopema O paHre
MATpHUIIbl, KPUTEPHUI COBMECTHOCTH M KPUTEPUU
OIPEAEIEHHOCTH CUCTEM

JIMHEMHBIX YPaBHCHUH.

Paznen 2.

Tema 3. Ananutnueckas reoMEeTpus Ha

IIJIOCKOCTH

YpaBHeHHe JMHMM Ha IUIOCKOCTH. IlomsapHas
CHUCTEMa KOOpJAWHAT, CBA3b €€ C JACKapTOBOU
cucreMoi. IlpsAmasd nuHMS Ha IUIOCKOCTH:
pa3INYHbIE YPABHEHUA. YTOJ MEXKIY NPSIMBIMH.
Ycnosue [apajuIeIbHOCTH u
MEPIEHAUKYISIPHOCTH IBYX NPSMBIX. PaccTostHre
OT TOYKH A0 npsAMoit. [Tydok npsmeIx.

Kpussle BTOpOro nopsiaka: Kpyr, 3JIIMIIC,
runepOosa u napadosna. Kanonnueckue




ypaBHEHUs, UX BBIBOJ. ACUMITOTHI TUTIEPOOIIBI.
[IpeobpazoBanue MpsIMOYTOIBLHBIX KOOPAUHAT Ha
IJIOCKOCTH: TIOBOPOT, MapaJUICIIbHbIN IIEPEHOC.

Tema 4. AHanmuTHdecKasi TeOMETPHS B
MIPOCTPAHCTBE

[ImockocTh: ypaBHEHUS TIIOCKOCTH, MPOXOASAIIEH
4yepe3 TpPU 3aJaHHBIX TOYKH; 4Yepe3 TOYKYy
NEPNEHAUKYIISIPHO K 3aJaHHOMY BEKTOpYy; B
OTpe3Kax; olliee ypaBHEHHUE. YTOJ MEXKAY IBYMsI
IUIOCKOCTSIMHM;  YCIIOBUE MAapAJUICIIBHOCTH U
NEPIEHIUKYJIIPHOCTH JBYX IUIOCKOCTEH.
PaccrosiHME OT TOYKM 10 TUIOCKOCTH.

[Ipsamas nMHMS B IPOCTPAHCTBE:  pa3HbIE
ypaBHeHus. [lepexon oT 00mMX K KAHOHUYECKUM
YPaBHEHUSAM MpsAMOM. Yroa Mexay IByMs
NPSAMBIMHM;  YCIIOBHS  IAPAJUIEIBHOCTH U
NEPIEHIUKYISPHOCTH IPSIMBIX. Ycnosus
MIEPECEUYECHUS IBYX IIPSIMBIX.

B3aumHoe pacnonoxeHue NpsiMou U INIOCKOCTH.
Yron mexay npsiMoi U IIIOCKOCThIO. Touka
IepeceueHus NpsIMOM U IJIOCKOCTH. Y CIIOBUE
IIPUHAJICKHOCTH NIPSIMOM TaHHOM IIJIOCKOCTH.
[ToBepxuoctu Il mopsanka: chepa, smmurncons,
napaboIOU/Ibl, THIIEPOOTIOU B, IMIHHIPEI U
KOHYC.

Pasznen 3.

Tema 5. @ynkuuu, nociea0BaTeNb
HOCTH, TIPEEIIBI

[TonsTre ¢GyHKIUU: 00JIACTH ONpeNeTIeHMUs,
obnacTe 3HaueHui, mpumepbl. CriocoOb!
3aganus QyHKIuH. OrpaHUuYEeHHOCTD,
MOHOTOHHOCTbH, YeTHOCTbH NIEPUOTUIHOCTb.
Ooparnas ¢pynkuus. [Tapamerpuueckoe 3aganue
¢bynkaun.[Ipocreiinue 3meMeHTapHbIe
(GyHKIMHU, X CBOMCTBA U UX TPaUKH.

CroxHas GyHKIMS, MHOT'OYJICHBI,
palroHANbHbIE, anreOpanyecKue u
paHCUeHIeHTHbIe  (QyHKuuu. [lpumepsl ¢
npodeccuoHaIbHO- OpPUEHTUPOBAHHBIM
COJICp)KaHHEM.

Ilpenen ¢ynkuuu B Touke. Teopema o
€IMHCTBEHHOCTH npenenadyHkuuu. Teopemsl o
npefenax, CBS3aHHBIX C  apuMETHUYECKUMHU
orepanusMu U HepaBeHCTBaMU. OTHOCTOPOHHHE
Ipeebl.

IIpenen ¢yHkumu npu x — 00 . beckoHe4HO
Oompmiie M OECKOHEYHO Majble  (QYHKUIUH.
PackpeiTe HeompeneneHHocTei. CpaBHeHHe
0EeCKOHEUYHO MaNbIX (YHKIHH, SKBHUBAJICHTHBIC
OECKOHEYHO MaJlble.

HenpepsiBHOCTh (pyHKIIMM B TOuke. CBOMCTBa
HENPEPBIBHBIX GyHKIMIA. HenpepsiBHOCTB
¢GyHKIMN Ha MHOXXecTBe. TOUKM pa3pblBa U UX
kiaccuukanus. HempepbIBHOCTE 3JIeMEHTapHBIX
dbyukumii. [Tpumepsl.




Yucno e. HartypanbHble norapudmsl, HX CBS3b
C JECSITHUYHBIMH.

3ameuaresbHble pe/ensl (IepBblid U BTOPOil) U
CJIEJICTBUS U3 HUX.

Tema 6. TnddepennmanbHoe
UCYMCIIEHUE PYHKIMHU OTHON
IIEPEMEHHOMN

3ajaun, KOTOpbIE TPUBOAAT K  IOHITHIO
IIPOU3BOJHOM, OIPEACIICHHE IPOU3BOIHOM, €€
¢u3nueckoe M TeOMETPUYECKOe COJepiKaHue.
Cas13pb MEXIy HENPEPHIBHOCTHIO u
CYLIECTBOBAaHMEM  IPOU3BOJHOW  (YHKLHUH.
KacarenbHasim HopMaiib K KPUBOM.

ITpaBuna u GopMyJibl BBIYMCICHUS POU3BOJHOM
(mpou3BoiHAas  CyMMbI, IpPOU3BEIEHUS WU
Y4aCcTHOTO). [IponsBonHbIe OCHOBHBIX
3JIEMEHTapHBIX GyHKIUI. [IpousBoaHas
OOpaTHOHM, CIOKHOM ¥ HESIBHO 3a/laHHOU
byskumii.  uddepenumpoBanne  QyHKIUH,
3ajaHHOM  mapamerpuuecku.  IIpomsBognas
CTETIEHHO-TIOKA3aTeIbHON (DyHKITHH.
Huddepennnan Gynkuuu. Ero reomerpuueckoe
colepaHue M CBOMCTBAa. [IHBapMaHTHOCTH
muddepennmana nepporo nopsaka. Ilpumenenue
muddepeHnmrana K MPUOIMKEHHBIM
BBIYHCIICHUSM.

[Ipou3BogHass BbICHIMX MOPSAKOB. PU3HUECKUI
cMbICH Tpon3BoAHON. [luddepennnansl BoICIINX
nopsiakoB. uddepenmman 11 mopsinka caoxHOM
¢bynkun. ['unepbonnueckne (QYyHKIUU U UX
MIPOU3BO/IHBIE.

OcHoBHBIE ~ TeopeMbl  aupdepeHInaIbHOTO
ncuncienus: Poms, Komwn, Jlarpanxka. [IpaBuiio
Jlonmurans. PackpelTie HEOIIPENECIIEHHOCTEN.
[Tpu3Haku Bo3pacTaHusi W yObIBaHHS (PYHKIWH.
OKCTpeMyMBbI byHKIMN: OIIpeJIcIICHNE,
HEOOXOMMOE W JIOCTaTOYHOE  YCJIOBHUS
skcTpemyMma. [IpaBuno uccienoBaHus (QyHKLUU
Ha JKcTpeMyMbl. Haumbonbliee M HauMeHblee
3Ha4YeHus1 QYHKINU HAa OTPE3KE.

BBIyKJIOCT M BOTHYTOCTH KPHUBOW, TOYKH
neperuba. IlpaBuno OTbICKaHMS HMHTEPBAJIOB
BBIYKJIOCTH W TOYeK rmeperunba rpaduka
¢byHkuun.  Acumntotsl  QyHkuumu.  Cxema
WCCIICZIOBAaHMUsI U TOCTpoeHHsl Tpaduka (yHK-
muu. Pemenwe 3amad ¢ npodeccroHaIbHO-
OpPUEHTHUPOBAHHBIM COJIEPIKAHUEM.

®opmyina Teinopa ¢ 0OCTaTOYHBIM YJIEHOM B
dopme Jlarpamka. PazioxkeHue 3J1eMEHTapHBIX
byukiuit o popmyne Teitnopa. [IpubnmkenHbie
BBIUYHCIICHUSI.

Pa3nen 4.

Tema 7. HeonpeneneHHbI HHTErpal

[lepBooOpasnas. HeomnpeneneHHslii HHTErpad,
ero cpoicTBa. Tabiuia OCHOBHBIX HMHTEIPaJIOB.




HenocpencreenHoe wuHTErpupoBanue. MeTonbl
WHTEIPUPOBAaHUSA:  3aME€HA  IEPEMEHHOM U
UHTETPUPOBAHUE 10 4acTsIM. Berumcienue
MHTErPAJIOB, KOTOPBIE  COAEPXKAT KBaJpPaTHBII
TPEXWIEH.

WHuTerpupoBanne palnoHaIbHBIX ApOOeH.
WHTerpasl, KOTOpble He 6epyTcst

Tema 8. OnpeneneHHbIMUHTETPA

OmnpeneneHue M CBOWCTBA  ONPEAEICHHOIO
MHTETpaJa. ®opmyna  Herorona-Jleitbnuna.
OcHOBHBIE ~ TEOpPeMbl 00  ONpEAEICHHOM
uHTEerpasie. MeTonbl MHTETPUPOBAHUSA: 3aMEHa
IIEPEMEHHON W WHTETPUPOBAHME II0 YACTSIM.
HecoGcTBeHHbBIEe WHTErpajbl € OECKOHEYHBIMHU
IpeAeslaMu  UMHTerpupoBanus. HHrerpansl oT
HEOrpaHMYEHHBIX (QYHKIUH.

[TpubnmxeHHOE  BBIYUCIECHHE  OMpPEIeIICHHOTO
UHTErpaja 1o (opMmysiaM HPSIMOYTOJIbHUKOB WU
Tpanenuu. IIpumeHeHne OIIPEACIICHHOT O
UHTETpala: BBIYMCIEHUE IUIOWAAW  IJIOCKOU
burypsl, 00beMa Tela U JUTHHBI TyTH.

Paznen 5.

Tema 9. lnddepennnanbHble YpaBHCHHS

3anaum, KOTOpBIE MPUBOJAT K
mddepeHIraIbHBIM YPaBHEHUSM.
Huddepennmansaoe ypaBHEHUE TIePBOTO
MOpsiIKa: TEOMETPUYECKHI CMBICI, HadajbHbIE
ycnoBus. Teopema Komm cyliecTBoBaHHS U
€IMHCTBEHHOCTU perieHus auddepeHnnanbHoro
YpaBHEHUS C HAYaJIbHBIMU YCIOBUSMHU.

Metonbt peleHus HEKOTOPBIX
mudepeHIaIbHBIX ypaBHEHUU MIEPBOTO
NOpAIKA:  ypaBHEHMH C  pa3eNsIOIIUMHUCS
MEPEMEHHBIMU;  OJHOPOAHBIX W  JIMHEMHBIX
ypaBHeHHH. 3amaun ¢ TPOPECCHOHATBLHO

OPHEHTHPOBAHHBIM cogepxkanreM.  OOmrue
CBELEHUS O JINHEHBIX
mudpepeHIaTbHBIX  YPaBHEHUSIX BTOPOTO
nopsaka.  Juddepenumanpabie ypaBHEHUs
BTOPOTO TOPsI/IKA, JOMYCKAIOIIKUE MOHMKEHUE
nopsiiKa.

JInHeliHbIE OIHOPOIHBIE YPAaBHEHMS BTOPOIO
Hopsiika € TOCTOSHHBIMU KO3 duumeHramu.
Jlunelinple HEOMHOPOIHBIE MU hEpeHITNATEHBIC
YPaBHEHHs BTOPOrO MOPALKA C IOCTOSHHBIMHU
KO3 PHUIHEHTAMH.

Meron Bapuanuu IpPOU3BOJBHBIX IMOCTOSHHBIX
JUIsL OTBICKAHHsI YaCTHOTO PEIIEHUs JUHEHHOTO
HEOJITHOPOJHOTO auddepeHnnanbHOro
YpaBHEHHSI C TOCTOSTHHBIMU KO3 (QUITCHTAMH.
CocraBinenue u pemeHue aupdepeHInalIbHbIX
ypaBHEHHA Ha mpuMepax 3amad  (U3UKO-




XAMHYECKOT0, (hapMaleBTHYECKOTO M MEIHMKO-
OMOJIOTHYECKOTO COMICPIKAHMSL.

Tema 10. Panor

Uucnossle  psaasl.  HWx  cxomumocts U
pPacxoauMOCTb. [Ipocreiimue CBOICTBa
cxomsmuxcs panoB. IIpu3HakuM cXOAMMOCTH
PAIOB C MOJIOXKUTEIBHBIMU UJIEHAMM: IpPU3HAK
cpaBHeHus, npu3Haku [lamamOGepa, Komm,
UHTETPAIbHBIN MpHU3HAK. 3HAKOYEpEAyIOLIUECs
psaabl.  [lpusnak JleitOuuma. AGcomioTHas u
YCIIOBHAsl CXOAUMOCTb.

@OyHKIMOHaNbHBIE psiibl. O0IacTh CXOIUMOCTH
byHKIHOHATBHOTO psifa.CTeNeHHBIE PSIbI.
Paguyc n untepBan cxonuMoct. OCHOBHBIE
CBOICTBA CTENEHHBIX psaoB. Psan Tewmopa.
Pa3nosxeHrne 0CHOBHBIX AJIEMEHTapHbBIX (PyHKINN
B cTeneHHbIe psiibl. [I[pumeHeHue psaaoB K
MpUOIMKEHHOMYBBIYUCIICHUIO HHTETPAJIOB,
3HaYeHUH QYHKIMHA, PELLIEHUIO
nuddepeHnnanbHbIX ypaBHeHui. [ToHsTHE 0
psanax @ypse. Pag @ypee 11 NOJ0KUTEIBHBIX U
OTPHUIATENBHBIX QYHKITUH.

Pa3nen 6.

Tema 11. Muddepenunanbuoe
ucuucieHne GpyHKIUH HECKOIBKIX
NepPEMEHHBIX

Omnpenenenne GyHKIMH ABYX U OONBIIErO YnciIa
nepeMeHHbIX. O0nacTh ompeneneHuss U 001acTh
3HayeHui. Ilpenen M HeNpephIBHOCTH (PYHKUIUHU
nByX  mepeMeHHbIX. CBoicTBa  (PyHKIHH,
HENPEPBIBHBIX B OrPAaHUYCHHOW 3aMKHYTOU
o0nacTu.

YacTHble TpPOM3BOJHBIE IEpBOro U  Oosee
BBICOKMX TOpsAAKOB. TeopemMa 0 HE3aBHCHUMOCTH
CMEIIAaHHBIX  MPOU3BOJHBIX  OT  MOpsAKa
muddepennmpoBanus. J{uddepeHimansl BRICIIAX
nopsikoB. @opmyna Teitnopa 11 QyHKIUN ABYX
nepemeHHBIX. [uddepeHmpoBanne CI0KHON U
HESIBHO 3aJaHHOU (DYHKIIHH.

DKcTpeMyM (PyHKIHU ABYX NEPEMEHHBIX, €T0
HeoOxoauMoe U goctaTouHoe ycnoBus. [logdop
AMIUPUYECKUX POPMYIT METOIOM HAUMEHBIINX
KkBagparoB. Perenne 3amad npodeccuoHanbHO-
OpPUEHTHUPOBAHHOTO COIEPIKAHMUSL.

Tema 12. VIHTErpaqbHOEUCUNCIIEHHUE
(GYHKIMH HECKOJIBKUX NEPEMEHHBIX

JIBOMHOM HHTETpal: ONPENCIICHUE U OCHOBHBIC
CBOMCTBA. BpIuncieHne ABOMHBIX HWHTErPajoB:
Cllyyau  IPsIMOYIOJIBHOM U NPOU3BOJIBHOU
obOnmacteii. 3amMeHa TEPEMEHHOW B JBOWHOM
uHTEerpajie. Beluncinenue IBOMHOIO MHTETpaia B
MOJISIPHBIX KOOPJAWHATAX.

TpoiiHOM HHTErpaJl: ONpPEAEIEHUE, CBOMCTBA,
BbIuKcIieHHe. [IpruMeHeHrne TpoMHOro MHTErpasa
(BBIYUCIICHHE MACChI U 00bEMa Tena).
KpuBonuHeliHbie HHTErpaJIbl: ONIPEAECICHUE U
BblyncieHue uarerpaios I u Il pona. Popmyna
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Pumana-I'puna. [IpumeHeHrne KpUBOIMHEWHBIX
MHTETPaJIOB (JUIMHA U Macca JIyTH, II0Iab,
paboTa CHIIOBOTO TOJIsA).

Tema 13. DneMEHTBI TEOPUHU TIOJISI

OcHoBHBIE TIOHATUS Teopuu Tossl. CkansipHOE
MoJjie:  TMOBEPXHOCTM U JIMHUU  YPOBHS,
MPOU3BOAHAS [0 HAMpaBJICHUIO, TPATUCHT.
BekTopHOe moie: BEKTOpHbIE JIMHUH, TMOTOK,
TUBEPreHIINS, IUPKYJsius, potop. Dopmyna
Crokca.

Pa3znen 7

Tema 14. CoOBITHS 1 BEPOATHOCTH

Anrebpa  coObITHil.
KOMOWHATOPHKHU.
BEPOSTHOCTH.

OcHOBHBIE
OcHOBHBIE
Kinaccuueckoe
OcHOBHBIE CBOICTBa BEPOSTHOCTH.
OtHocuTeNnbHAs ~ YacToTa. Craructuueckoe
ONpEJIEICHUE BEPOSTHOCTH. TeOopeMbl CIOXKEHUS
U YMHOXeHUs BeposiTHOCTe. Dopmylia IOJIHON
BeposTHOCTH U opMmyria baiieca. Pemenue 3amau
npodeccHoHaTbHO-OPUEHTUPOBAHHOTO
COJIepKaHUsI.

IIOHATHA.

hopmyITbr
oTpesieieHne

Tema 15. CiiyudaiiHble BEIMUNHBI

JluckpeTHble  cilydaiiHble BEIWYMHBI U HX
YHCIJIOBBIE XapaKTEPUCTUKUA. OCHOBHBIE 3aKOHBI
pacnpeneneHus JCKPETHBIX CIIy4aiHbIX
BenuuuH (beprymmm, Ilyaccona, mokampHas u
UHTETpasibHas TeopeMsl Jlamaca).

HenpepobiBHBIE CIy4ailHbIe BEJIMYMHBI.
Wuterpansaas u auddepen- nuaabHas GyHKIUN
pacrnpeneneHus HETPEPHIBHOM CIIy4aitHOM
BEJIMYMHBI. Yucnossle XapaKTePUCTUKU
HENpPEPBIBHBIX CIy4YallHBIX BEJIWYUH. 3aKOHBI
pacnpenesieHnuss  HENpephIBHBIX  CIyYalHBIX
BEIMYUH  (paBHOMEpPHOE U  HOpPMaJbHOE

pacripenienenue). 3aKoH OOJBIINX YUCET.
[IpumeHeHne Teopur BEPOSITHOCTEN MPU
00paboTKe IKCIIEPUMEHTATb-HbIX JaHHBIX (3aKOH
MOTPEIIHOCTEH; OI[eHKAa UICTUHHOTO 3HAYCHHUS
BEJTMYHHBI;0IICHKA CPETHEKBAAPATUIHON
MOTPEIIHOCTH OT/ICIbHBIX H3MEPEHUN).

6. CTPYKTYPA U COAEPXAHUE JUCIHUIIJINHBI

6.1. ®dopma oOyuenus — ouHas, Kypc — 1, cemectp — 1

HaumenoBanus pa3zienoB u TeM Koumriectso 1acos
Jleku. | Jlabop. | Ilpakr. | CPC | Bcero
Paznen 1. 17 - 17 56 90
Tewma 1. Jluneiinas anreOpa 9 - 8 28 45
Tema 2. BekropHnas anredpa 8 - 9 28 45
Pazpgen 2. 17 - 17 56 90
Tema 3.  AnHanuTuyeckas 9 - 8 28 45
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IrCcOMCTpuUs Ha IMJIIOCKOCTH

Tema 4.  AHanuTuyeckas 8 - 9 28 45
T€OMETpPHsI B IPOCTPAHCTBE
HNTOI'O 3A CEMECTP 34 - 34 112 180
6.2. ®opma oOyueHus — ouHasi, Kypc — 1, cemectp — 2
HaumeHnoBanus pa3nenoB u Tem Komiiectso yacos
Jleku. | Jla6op. | Ilpakr. | CPC | Bcero
Paznen 3. 30 - 15 45 90
Tema 5. @yHKIMH, IOCIIEIOBATEIIBHOCTH, 15 - 7 22 44
IIpenensl
Tema 6. lnddepernnanbHOCHCUUCTICHIE 15 - 8 23 46
(GYHKIMK OHOM ITEepEMEHHON
Pasnen 4. 30 - 15 45 90
Tema 7. HeonpeneneHHbIN nHTErpan 15 - 7 22 44
Tema 8. OnipeneneHHblii HHTEerpa 15 - 8 23 46
NTOI'O 3A CEMECTP 60 - 30 90 180
6.3. ®dopma oOy4eHHs — O4Hasl, Kypc — 2, cemecTp — 3
HaumeHnoBanus pa3nenos u Tem Komiiectso yacos
Jlexu. | Jla6op. | Ilpakr. | CPC | Bcero
Paznen 5. 16 - 16 38 70
Tema 9. JluddepeHnmanpHble ypaBHESHUS 8 - 8 19 35
Tema 10. Psaawr 8 - 8 19 35
Paznen 6. 18 - 18 38 74
Tema 11. luddepennmanpaoe 6 - 6 12 24
UCYHCIIEHUE (PYHKIIMI HECKOIbKUX
MIEPEMEHHBIX
Tema 12. IHTerpansHoOe 6 - 6 13 25
UCYHCIIEHUE (PYHKIIMI HECKOIbKUX
MIEPEMEHHBIX
Tema 13. DnemenTs! Teopun 6 - 6 13 25
oJIst
NTOI'O 3A CEMECTP 34 - 34 76 144
6.4. ®opma oOyueHus — O4Has1, Kypc — 2, cemectp — 4
HaumeHnoBanust pa3aenoB u TeM Koumriectso wacos
Jlexn. | JlaGop. | IIpakr. | CPC | Bceero
Paznen 7. 34 - 51 131 216
Tewma 14. DnemeHnTapHas Teopust 17 - 25 65 107
BEPOATHOCTEMN
Tewma 15. Ciryyalinble BETUYHHBI 17 - 26 66 93
NTOI'O 3A CEMECTP 34 - 51 131 216
NTOI'O 10 KOMITIOHEHTY OIIOIT 162 - 149 409 720
6.5. ®opma oOydeHus — 304Has, Kypc — 1, cemectp — 1,2
HaumeHnoBaHusl pa3fesioB U TeM Koumirriectso Hacos
Jleku. | Jlabop. | Ilpakr. | CPC | Bcero
Paznen 1. 7 - 4 78 89
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Paznen 2. 7 - 5 78 90
Paznen 3. 7 - 5 79 91
Pasnen 4. 7 - 5 78 90
HUTOI'O 3A KYPC 28 - 19 313 360

6.6. ®dopma oOydeHHs — 304Has, Kypc — 2, cemecTp — 3,4
KosmyecTBo yacoB

HaunmeHnoBanus pa3nenoB u Tem Jex, | Jlabop. | Tpaxr. | CPC | Beero
Paszpgen S. 6 - 9 104 119
Pazgen 6. 7 - 8 105 120
Paszmen 7. 7 - 9 104 120
HUTOTI'O 3A KYPC 20 - 26 314 360
NTOTI'O 10 KOMITOHEHTY OIIOIT 38 - 45 627 720

7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, ITIPOMEXYTOYHOU ATTECTAIIMHA

7.1.  KOHTpOJIbHBIE BOIIPOCHI
JJieMeHTbI BbICIIEl ajaredpbl
1. Meron I'aycca pemienue cucTeM JTMHENHBIX yPaBHEHUMN.
2. CucteMbl JHMHEHHBIX YpPAaBHEHUW, WX PEIICHUS, 3KBUBAJCHTHBIC CHUCTEMBI,
HECOBMECTHBIE M COBMECTHBIE, HEONPEICICHHbIE W ONPEIECICHHbIE, OIHOPOJAHBIE U
HEOJHOPOJIHBIE CUCTEMBI.

3. Omnpenenenue onpeaenuTeNel TF000ro MopsIKa, X CBOMCTBA.

4. Brruncienue onpeaenuTeneil BTOPOro U TPEThEro MOpsiaKa.

5. MuHOpBI, anredpanyeckue JOMOTHEHN, TeopeMa Jlamiaca (4acTHbIN ciyyail).

6. Meron Kpamepa pemeHuss CUCTEM JABYX JIMHEHHBIX YpPaBHEHHH C JBYMsI
HEU3BECTHBIMH U TPEX JIMHEUHBIX YPABHEHUM C TPEMsI HEU3BECTHBIMU.

7. Onepanuu CIOXEHUS MaTpull, YMHOKE€HUE MAaTpUL U YMHOXXEHUE MaTpHIbl Ha
YHUCJI0, CBOMCTBA ONEPALIUN.

8. Marpuynass 3anuMch W MATPUYHOE PEHICHHE CUCTEMbl N JIMHEHHBIX

YpPaBHEHUH  C N HEU3BECTHBIMHU.

9. Ompenenenne oOpaTHOM MAaTpHUIBI, KPUTEPUH CYIIECTBOBAHHS OOpaTHOU
MaTpuIlbl, popMyIia OTBICKaHUS OOPAaTHON MAaTPHIIBI.

10. Panr matpuiupl, Kputepuii COBMECTHOCTH M KPUTEPHIl OMPENECIICHHOCTH CHUCTEM

JIMHEHHBIX YPABHEHUMN.
BekTopnas anreopa

1. Omnpenenenre BEKTOpa, KOJUIMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB, HYJIEBOI'O
BEKTOpA.

2. Omnpenenenre CyMMbl, pa3HOCTH JIByX BEKTOPOB, YMHOXKEHHsI BEKTOpa Ha YHCIIO.
CaolicTBa oneparui.

3. Kputepunii KOMIUIaHAPHOCTU TPEX BEKTOPOB U CIAEACTBUS U3 HETO.

4. Kputepuit kossmHeapHOCTH, KPUTEPHI TUHEWMHOM 3aBUCUMOCTH JIBYX BEKTOPOB U
CJIEJICTBUS U3 HUX.

5. JlekapToBa NpsSIMOYrojbHasi CUCTEMa KOOPIAMHAT B MPOCTPAHCTBE, KOOPAMHATHI

BekTopa. CiokeHne, BRIYUTAHWE BEKTOPOB M YMHOXKEHHE BEKTOpa Ha YHCIO B KOOPJMHATHOU
dopwme. [[nuHa BekTOpAa.
6. KoopanHaTsl ToukH U AIMHA OTpe3Ka. [lenenue oTpe3ka B 3aJaHHOM OTHOILICHHH.
7. Onpenenenne CKaIIpHOro NPOU3BEICHUS, €r0 CBOMCTBA.
8. Onpenenenne U KpUTEpU OPTOrOHAIBHOCTH ABYX BEKTOPOB.
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9. Onpenenenue npaBoil TPOMKHM BEKTOPOB, ONIPeIeIEHUE BEKTOPHOTO IPOU3BEACHNUS,
CBOICTBa BEKTOPHOT'O MPOU3BEICHHS BEKTOPOB.
10.  BelpaxkeHue CKaJspHOTO NPOM3BEAECHUS BEKTOPOB Yepe3 HMX KOOpPAMHATHI B

IIPOCTPAHCTBE, OTHICKAHUE yIia MEXIYy JByMS BEKTOpaMHM B KOOPAMHATHOW (opme, ycioBue
OPTOTrOHAJILHOCTH JIBYX BEKTOPOB.

11. TeopeMa 0 BbIpaK€HUH BEKTOPHOIO IIPOU3BEICHUS YepE3 KOOPAUHATHI BEKTOPOB.

12.  OmnpeneneHue CMEIIAHHOTO TPOU3BEICHUS BEKTOPOB, €ro TeOMETPUYECKOe
cojepxanue (TeopeMa 006 0ObeMe mapasyIesIeue1a).

13.  Teopema 0 BBIpaXCHHU CMEIIAHHOTO TPOM3BEICHUS Yepe3 KOOPIUHATHI BEKTOPOB

n CJICICTBUEC U3 HEC.

AHaJuTHYeCcKas reoMEeTpusa Ha IJIOCKOCTH

l. [lonspHas cucremMa KOOpPIMHAT Ha IUIOCKOCTH, CBA3b ACKApTOBBIX U IOJSPHBIX
KOOpPJMHAT.

2. HopManbHblii BEKTOP NPSAMON, KAHOHUYECKOE YPAaBHEHUE NPSAMOM Ha IJIOCKOCTH.

3. Oom1ee ypaBHEHUE TPSMOI IMHUH HA ITIOCKOCTH. AHAIIN3 PACIIONOKEHUS IPSIMBIX,
KOTOpPBIE 3a/1aHbl HEMOJIHBIMY YPABHEHUSIMH.

4. YpaBHeHHE NPSAMOi1 Ha IIJIOCKOCTH B OTPE3KaX.

5. Hanpasnsronui BEKTOP IIPAMOH, KaHOHUYECKOCYpPAaBHEHUE  MPSIMOM

Ha IJIOCKOCTH. Y paBHEHHE NMPAMON, KOTOPast POXOAUT Yepe3 TaHHBIE ABE TOUKH.

6. PaccrosiHre oT TaHHOM TOYKM O MPSIMOM HA IUIOCKOCTH.

7. Yron wmexnay JByMs MNpsIMBIMH Ha IUIOCKOCTH, KOTOpbIE 3aJaHbl OOLIMMH
YPaBHEHUSAMH. Y CJIIOBUSI OPTOTOHAIBHOCTH, NAPAJUIEIbHOCTH ABYX MPSMBIX.

8. VYron Mexay IByMs HMPsIMBIMU Ha IUIOCKOCTH, KOTOPBIE 3aJjaHbl KAHOHUYECKUMU
YPaBHEHHSAMH. Y CJIIOBUSI OPTOTOHAIBHOCTH, NAPAJUIEIbHOCTH ABYX MPSMBIX.

9. VYpaBHeHHE MPSIMOi1 Ha TNIOCKOCTH € YTIIOBBIM K03 puimeHToMm.

10.  VYrom mexnay AByMs NPSMBIMH Ha IUIOCKOCTH, KOTOPBIE 3alaHbl YPAaBHEHUSIMU C
YTIOBBIM KO PHUIUEHTOM. Y CIIOBUS OPTOTOHATILHOCTH, NAPAJICIIbHOCTH JIBYX HPSMBIX.

1. Onnunc. OmnpeneneHue, BHIBOJ KaHOHHMYECKOTO YpPaBHEHHs, H300pakeHHUE B

JIEKApTOBOM MPSIMOYIOJIBHOM CUCTEME KOOPAMHAT HAa IJIOCKOCTH. YPAaBHEHHE OKPYXKHOCTH Ha
IUIOCKOCTH.

12. l'unep6ona. OnpeneneHue, BHIBOJ KAHOHUYECKOTO YpaBHEHUs, M300pakeHUE B
JIEKapTOBOM NMPSIMOYTOJILHON CHCTEME KOOPJMHAT Ha INIOCKOCTH.
13.  Tlapabona. OmpeneneHue, BbIBOJ KaHOHHYECKOTO YpPaBHEHUS, M300pakeHUE B

JIEKapTOBOM MPSMOYTOJIBHOM CHCTEME KOOPAUHAT Ha MIIOCKOCTH.

AHaJIMTHYeCKAasi TeOMeTPHUs B IPOCTPAHCTBE

1. YpaBHEHHE IIIOCKOCTH, KOTOPast POXOAUT 4epe3 3aJaHHYI0 TOYKY OPTOTOHAIbHO
JAaHHOMY BEKTODY.

2. YpaBHEHHE IIIIOCKOCTH B OTPE3KaX.

3. YpaBHEHME IIIOCKOCTH, KOTOPast MPOXOIUT Yepe3 3aJaHHbIe TPU TOYKU

4. OOmiee ypaBHEHHE IUIOCKOCTH; PACIOJIOXKEHHE IJIOCKOCTEH, KOTOPbIE 3aJaHBI
HEIOJHBIMHA YPaBHECHUSMH.

5. HopmuposanHoe ypaBHEHUE INIOCKOCTH, PACCTOSIHUE OT TOYKH 10 IIOCKOCTH.

6. Yron Mexay IBYyMs TIJIOCKOCTSIMHU.

7. Hamnpasnsromumii  BEeKTOp HpsAMOM, KAaHOHUYECKHME YpPAaBHEHHUS IIPSIMOM B
IIPOCTPAHCTBE.

8. VYpaBHeHHUs IPAMOU B IPOCTPAHCTBE, IPOXOIALIEH Yepe3 3aJaHHbIC 1BE TOUKU.

9. [Tepexom oT 00MMX ypaBHEHUH TIPSIMOM B IPOCTPAHCTBE K KAHOHUYECKUM.

10.  VYrom Mexay NpsAMOH M IJIOCKOCTBIO B IPOCTPAHCTBE.

1. [TapameTpuyeckue ypaBHEHHS IPSIMOM B MPOCTPAHCTRBE.
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12.  YcnoBus nepecedyeHus ABYX NPSAMBIX B IPOCTPAHCTBE.

13. Yrom mexay AByMs NIpSIMBIMH B IHPOCTPAHCTBE, YCIOBUS IApaJUICIbHOCTH,
OpPTOTOHAJIBHOCTH MPSAMBIX.

14.  BsauMmHOE pacroyioKeHHe NPsIMOM U INIOCKOCTH B IPOCTPAHCTBE.

DneMEeHThl MaTEMaTUYECKOT0 aHalu3a (PyHKIUU OJJHOW EPEMEHHOMN

l. [Tonatue QpyHkuuu: 061acTh onpeaeaeHus, oonacts 3HaueHHH. CriocoObl 3a1aHus
¢ynknuu. OrpaHU4eHHOCTh, MOHOTOHHOCTB, Y€THOCTh M MEPUOINIHOCTE. OOpaTHast QyHKIHS.
[TapameTpuueckoe 3a1aHue QyHKIHH.

2. [Ipocreiimme snmemMeHTapHble QYHKIUH U UX TPaQHKH.

3. CnoxHas  (yHKOMS, MHOIOWIEHBl, palUOHAJIbHBIE, ailredpandyeckue U
TPaHCICH/ICHTHbIC (DYHKIMH, YJIEMEHTapHbIEC ()yHKIIHH.

4. IIpenen ¢yHkumum B Touke. Teopema O €IMHCTBEHHOCTH Ipejaena (yHKIHH.
OaHOCTOPOHHUE TPEIETBI.

5. Teopembl 0 npeaenax GbyHKIUH, CBSI3aHHBIE  C

apu(METHUECKUMH  ONEPAlUsIMH 1 HEPaBEHCTBAMHU.

6. [Tpenen dyukuuu, npu x [ [11] . PackpbITHe HeONpeeneHHOCTEH.

7. Beckoneuno Oonpime n OeckoHeyHO Manble (yHKIHUUA. CpaBHEHHE OSCKOHEYHO
MaJIbIX ()YHKLUH, SKBUBAJICHTHbIE OECKOHEUHO MaJlble.

8. HenpepeiBHOCTH QyHKIINHN B Touke. CBOMCTBA HETIPEPHIBHBIX (DYHKIINH.

9. HenpepsiBHOCTH (DyHKIIMK HAa MHOXecTBe. CBOMCTBA ()YHKLMH, HEPEPHIBHBIX HA
OTpE3KE.

10. Touku pa3peiBa 1 ux kiaaccuduxaius. HempepbrIBHOCT d71eMEHTAPHBIX (yHKITHA.

11.  3ameuatenbHble peaessl (IEPBBINA U BTOPOI) U CIEACTBUS U3 HUX.

12. [TonsiTne MIPOU3BOIHOMN: oTIpeiesicHue, GU3NIECKOe |

rEOMETPUUECKOE conepxanue. KacarenbHas 1 HOpMasb K KPUBOH.

13. CBs13b MEXIy HENTPEPHIBHOCTHIO U CYIIECTBOBAHWEM MPOU3BOTHON (YHKITHH.

14.  IlpaBuma u QOpMyNIbl BBIYHCICHHUS TPOU3BOAHON (IIPOM3BOAHAS CYMMBI,
npousBeieHus U yacTHOro). [luddepennmpoBanne GyHKIINN, KOTOpas 3a/1aHa MapaMeTPUICCKHU.

15.  IIpomsBomHas OOpaTHOM,  CIOXKHOM u HESIBHOM (bYyHKIMHA.

[Ipon3BogHasT CTENMEHHO- MOKAa3aTEILHON (PYHKITHH.

16.  duddepenunan byHKIMN. Ero reomerpuueckuii CMBICH U

CBOMCTBA. [Tpumenenue muddepennrana Kk mpuOIMHKEHHBIM BIYUCICHUSM.

17. IIpon3BoaHOM BBICIINX NOPAAKOB. Mexannyeckuii cMmbIci 11 mpou3sBogHOM.

18.  Juddepenmumansr Beictmx mopsakoB. uddepenmuan II mopsaka cioxHO#M
dyHKIMN.

19.  T'umepOonmyeckue PyHKIIUU U UX TPOU3BOIHBIC.

20.  OcHoBHuble TeopeMbl Auddepennnanbuoro ucuncnenus: Poms, Komu, Jlarpamxka.

21. [IpaBuno Jlonurans.

22.  IlpusHaku BO3pacTaHusi U YObIBaHMA (QYHKUUH. OKCTPEMyMbl (YHKIHU:
olpeieNieHne, He00X0AUMOE U I0CTaTOYHOE YCIOBUS dKCTpEMyMa.

23.  HccnenoBanue yHKIMHU Ha 3KCTpeMyMbl. HanMmeHbliee u Haubospliee 3HaYCHUE
GyHKIIMH Ha OTpE3Ke.

24. BbIMykI0CcTh M BOTHYTOCTH KpPUBOHM, TOouku meperun6Oa. [IpaBuio oThICKaHUS
WHTEPBAJIOB BBIMYKJIOCTH U TOUEK mepernda rpaduka GyHKIUH.

25.  Acumnrotsl pyHKInu. Cxema UCCIIeJOBaHuS U MOCTpOeHHs rpaduka GyHKINH.

26. ®opmyna Teitnopa ¢ ocratounbiM uwieHoM B (opme Jlarpamka. Pasznoxxenue

3NIeMeHTapHbIX QyHKIMK 1o popmyre Teitnopa. [IpubnmkeHHbIE BHIYUCICHUS.

HNHTerpuposanue (pyHKIUH OJHOH NEePeMEHHOMI
1. [TepBooOpasnas. HeonpeneneHHslii HHTETpall, €ro CBONCTBA.
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2. MeToabl MHTETPUPOBAHNUS: 3aMEHA IEPEMEHHON U HHTETPUPOBAHUE 10 YaCTAM

3. Brruucnenue unaTerpanos

4. WHTerpupoBaHue palMoHaIbHBIX JpOOEi.

5. Omnpenenenve U CBOICTBa ompenenaeHHoro wuHrterpana. ®opmyna Herorona-
JletiOHU1LIA.

6. MeToabl BBIYHMCICHUS OIPENEICHHBIX WHTETPAJiOB: 3aMEHA TIEPEeMEHHOW U
MHTETPUPOBAHUE 10 YACTSM.

7. HecoGctBennsle  wmHTErpansl | poma (¢ OECKOHEYHBIMH  TIpeneIaMu
UHTETPUPOBAHUS).

8. HecobctBennbie naTerpansl 11 poga (0T HeorpaHUYECHHBIX (YHKITUH).

9. [IpuMeHeHHE OMNpeneNeHHOro WHTErpaja: BBIUMCIECHUE IUIOUWIAJM IUIOCKOM
¢Gurypsl, 00beMa Tena U AJIMHBL JyTH.

10.  IIpubnmxeHHOEe BBIYMCICHHE OINPENEICHHOr0 MHTerpaja 1o (opmyiam

IPSIMOYTOJIBHUKOB U TPAMEIUHM.

JuddepenunanbHbie YpaBHEHHSA

1. MeTos1 perieHus: HeKOTOPbIX Au(PepeHInanbHbIX yPaBHEHUH IEPBOTO MOPSIKA:
YpaBHEHHUE C pa3/IESIOUIMMUCS TEPEMEHHBIMU; OJTHOPOIHBIE U TUHENHbBIE YpaBHEHUS.

2. MeTtoas! perieHus TMHEHHBIX Au(depeHInanbHbIX YpaBHEHUI TIEPBOTO MOPSIKA:
Meroa bepnyum u Jlarpanxa.

3. Juddepennnanbible ypaBHEHHs] BTOPOTO MOPSIKA, JOMYCKAIOIINE MOHKKEHHE
HopsJKa.

4. JIuHeiiHbIE OJHOPOJIHBICE YPaBHEHUS BTOPOTO TOpPSAKA C IOCTOSSHHBIMH
K02 (ppuneHTaMH.

5. JIlunelinpie HeomHOPOHBIE TUDdEepeHITNaTbHBIC YPaBHEHUSI BTOPOTO MOPSAKA C

MOCTOSIHHBIMU KO3 (UIIMEHTaMH, CTPYKTYpa 0011ero pemeHus. MeTo ] Bapualiy MpOU3BOIbHbBIX
NOCTOSIHHBIX ~ JUIA ~ HAaXOXJIEHHWS  YaCTHOTO  PEUICHUS  JHHEHHOr0  HEOAHOPOJHOTO
TuQQepeHINaIbLHOT0 YPAaBHEHUS C MOCTOSIHHBIMHA KO3 PHUIIMEHTaMHU.

6. Jlunelinple HeomHOPOHBIE TUDdEepeHITNaNTbHBIC YPaBHEHUSI BTOPOTO MOPSAKA C
HOCTOSIHHBIMHU KO3((UITMEHTaMH CO CIEUATbHOM MPaBOil YacThIO, CTPYKTYpa OOIIETo peleH s,
HaXO0XJICHHE YaCTHOTO PEIICHHUS.

Psanbi
1. Yucnoseie psapl. X cxoauMocTh W pacxoauMocTb. HeobOxommmoe ycnmoBue
CXOOMMOCTH ¥ JOCTAaTOYHOE YCIIOBHE PACXOJMMOCTH YHUCIOBBIX psnoB. IIpocreimme cBoicTBa
CXOJAIUXCS PSIOB.

2. IIpu3Haky CXOOUMOCTH PALIOB C IOJIOKUTEIbHBIMHA YWICHAMHU.

3. 3nakonepemeHHble psnabl. [lpusnak JleitOHuna. AOconmtoTHass M yCJIOBHas
CXOOMMOCTb.

4. Crenennsie psabl. O6IaCTh CXOIUMOCTH, PAINyC CXOAMMOCTH U €Tr0 MHTEpBall.
OCHOBHBIE CBOMCTBA CTEIIEHHBIX PAJIOB.

5. Psn Teiinopa. Pa3noxeHue OCHOBHBIX 3JIEMEHTapHBIX (YHKUUN B CTENECHHBIE

pansl. Ilpumenenue paaoB K NpUOIMKEHHOMY BBIYUCIICHHUIO.

JAu¢pdepennuaibHoe ¥ HHTEIPAJIbHOE HCYUCTICHU (DYHKIMM MHOTHX IepPeMEeHHbIX

1. Ompenenenne (GyHKIUH IBYX MepeMeHHbIX. OO0JacTh omnpeaesieHus U 00JacTh
3HaYeHWH. ['paHuIla W HempephIBHOCTh (DYHKIMHM JBYX NepeMeHHBIX. CBoOHCTBa (QyHKUUA,
HEIPEPHIBHBIX B OTPAaHUYCHHOW 3aMKHYTOM 00J1acTH.

2. YacTHble NPOU3BOIHBIE IEPBOIO M Oojiee BBICOKMX MOPSAIAKOB. Teopema o
HE3aBUCUMOCTH CMEILIaHHbIX IPOM3BOIHBIX OT Mopsaka TuddepeHIpOBaHHUS.
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3. Juddepennunans Beicimx nopsakos. AuddepeHnnpoBanue cioxHON U HESIBHON
GYHKIIH.

4. OKkeTpeMyM (yHKIMH JBYX MEPEMEHHBIX, HEOOX0AUMOE U I0CTaTOYHOE YCIOBUS.

3. JIBOWMHOW MHTErpAJI: ONPEEIECHUE U OCHOBHBIE CBOMCTBA.

6. Boruncnenue IBOMHBIX HMHTErpajoB: ClIy4yau MPSMOYTOJIbHOW M IPOU3BOJIBHOU
obnacreil.

7. 3aMeHa IIEpEMEHHON B JBOMHOM HMHTerpasie. BeiuncieHue 1BOMHOrO MUHTErpaa B
HOJIIPHBIX KOOPJIMHATAX.

8. TpoiitHOM UHTErpai: ONpereIeHUe, CBOMCTBA.

9. Boruncnenue u npuMeHeHne TPOMHOTO MHTErpaia (BbIYMCIEHUE MAacChl U 00beMa
Tema).

10. OCHOBHBIE MOHATHUS BEKTOPHOTO aHAJIW3a (CKaJSIpHbIE U BEKTOPHBIE MOJISI, IMHUU

U TIOBEPXHOCTH YpPOBHS, IPOM3BOJHAs IO HAIPABICHUIO, TPAJNUEHT, IOUBEPre€HLUs, POTOP
BEKTOPHOTI'O TIOJIf).

11.  KpuBonuHeiHbIEe HHTErpasIbl: ONIPEAEICHNE U BbrunciaeHue narerpanos I u Il pona.
®opmyna Pumana-I'puna. [IpumeHeHne KpUBOJMHEHHBIX HMHTErpaloB (JJIMHA WM Macca JIyTH,
IUIOIA/b, PabOTa CUIOBOTO MOJIs).

12.  IloBepxXHOCTHBIE MHTETpAJbl: ONpeiesieHue U BbluMcieHue. [1oTok BEKTOpHOro
noJisi CKkBo3b noBepxHocTh. Dopmyna ["aycca-Octporpanckoro. LMpKysiiyst BEKTOPHOTO MOJIS.
®opmyna Crokca.

DJIeMeHThI TeOpHHU BEPOATHOCTE 1 MATEeMaTHYeCKOIl CTATUCTUKH
OcHoBHbIe TIOHATHS. Anredpa coobrTnii. OCHOBHBIE (HOPMYJITBI KOMOMHATOPUKH.
Knaccuueckoe onpeaenenue BeposiTHOCTH. OCHOBHBIE CBOMCTBA BEPOSTHOCTH.
OtHocuTenbHas yactota. CTaTUCTUYECKOE ONPEIETICHUE BEPOSITHOCTH.

TeopeMsl CIIOXKEHUS U YMHOKEHHS BEPOATHOCTEH.

dopMya moaHOM BeposTHOCTH U Ghopmyra baiieca.

JIMCKpeTHBIE ClyyaliHble BEJIMUMHBI U UX YUCIIOBBIE XapaKTEPUCTHKHU.

OcHOBHBIE 3aKOHBI pacIpeIeIeHUs AUCKPETHBIX clydalHbIX BenuuuH. (bepryim,
[lyaccona, JIokanbHast 1 uHTETpasbHas TeopeMsl Jlamiaca).

NNk W=

8. HenpepsiBHbIE Cly4dailHple  BeJWYMHBI.  VIHTErpaibHasu

muddepeHnranbaas  GYHKIUU pacipeaeSeHUs HEMPEPbIBHON CITyYailHON BETMYNHBI.

9. UucnoBbie XapaKTEepUCTUKHA HEMIPEPHIBHBIX CIyYalHbBIX BEJIUYUH.

10.  3axoHBI paclpenencHus] HENPEpBIBHBIX CIyYalHBIX BEIMYMH (PaBHOMEpPHOE U
HOpPMaJIbHOE pacmpeiesieHue). 3aKOH OOJIBIINX YHCEI.

11.  IIpumeHeHHE TEOPUU BEPOSTHOCTEN MPU 00pabOTKE SKCIIEPUMEHTATBHBIX JAHHBIX

(3aKOH TOTPEIIHOCTEH; OIleHKa UCTUHHOTO 3HAYCHUS BEJIMYMHBI; OIEHKA CPEIHEKBAIPATHIHON
MOTPEUTHOCTH OTACIbHBIX U3MEPEHUN).

7.2. Obpazen comepaHus SK3aMEHAIIMOHHOTO Owiera (MpH HAIWYUHM DK3aMEHa TI0
JTUCIUTIIINHE)

®I'BOY BO «JIOHELIKUM T'OCY JAPCTBEHHbBI YHUBEPCUTET
OO6pa3oBaTeIbHBIN YPOBEHB: OaKajaBpuaT
Hampasnenue noarorosku: 04.03.01. Xumust
Ounas ¢popma oOyuenus. Cemectp:
VYyeOHast muctuiuivHa: MaremaTrka

IK3aMeHANMOHHLIH OnyteT Ne n

1. OOmee ypaBHEHHE IUIOCKOCTH, PACIOJIIOKECHHE IIJIOCKOCTEH, KOTOpBIE 3aTaHbl

HETNOJHBIMU YPaBHEHUSMHU.
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2 -2 3

2. Beruucnuts onpenemurens:. |2 3 —1 0
-3 1 0 3

4 6 -2 3

3. Ompenenuts, 06pa3yloT JU BEKTOPHI a =(5;-3;2),b =(6;3;—1),c =(-5;1;—2) 0asuc B

npoctpanctBe? Eciu 1a, pa3noxxutb BEKTOP d= (9;-10;7) o 6asucy a,b,c.

4. B pnexapToBoil cucTeM€ KOOpAMHAT HAa IUIOCKOCTH 3alKcaThb ypaBHEHUE MPSAMOU,
npoxojsien yepes Touku M l(4, —5) u M, (—3,2), U KOOPJIMHATBHl BEKTOpPAa HOPMaIM K 3TOH
IPSIMOA.

5. 3anucarth ypaBHEHHE MPSAMOM, KOTOpas MNPOXOIUT MEPHEHAUKYISIPHO K IIIOCKOCTH
2x+y—2z+4=0 ugepes Touky M (1, -2, 3).

VYTBepKICHO Ha 3aceJaHuH Kadenphl
IIpotokon Ne ot «_ » 202 ropa

3aBenyrommuii kagenpoi
JK3amMeHaTOP

B cnyuae Benmenust ydueOHOTO mpoiiecca ¢ UCIOJI30BAHUEM JJIEKTPOHHOTO OOy4YeHUs U
JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH, COJIep)KaHWe OWieTa MOXKET OTIUYATHCS OT
MPUBEIEHHOTO.

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT OBYYAIOIIMECA

OO6mras oleHKa 3HAaHWKM OOYYaIOIIUXCS MO MUCHMIUIMHE TpoBoautTces mo 100-6ammpHOM
IIKaJI€ MCXOJs W3 MAaKCUMyMa, MPHUBEACHHOTO B Tabimie Huxe. OpraHu3aliioHHO-y4eOHas
paboTa B ayJUTOPHH OIICHMBACTCS HA OCHOBE TAKUX KPUTEPHUEB KaK IOCEIIAEMOCTh 3aHSATHI,
CBOCBpCMeHHOG U KAYCCTBCHHOC BBIIIOJJHCHHUEC AOMAIIIHUX 3aI[aHPII>'I, AKTUBHOCTBH BO BpeMSI
MPOBEJICHUS JICKIIMOHHBIX W TMPAKTUYCCKUX 3aHATHH (ydacThe B OOCYKIEHHUH TEKYIIero W
MPOHICHHOTO MaTepuana, pelieHre 3aaa4 1 T.1L.).

8.1. Cewmectp |

Howmepa pasznenos Bunst pabot Maxcimaibaoe
KOJIMYECTBO 0aJlIOB
Opranu3zalinoHHO-y4ueOHas paboTa B ayAUTOPHH 10
CamocrositenpHas pabora 10
1-2 KoHTpoJibHBIEC PabOTHI 1O IPAKTHUKE 20
KontposnbHas paboTa mo TeopeTHuecKoMy 20
MaTepuany
UTOI'O 60
DK3aMeH 40
OOt UTOT 3a cEMeCTp 100
8.2. Cemectp 2
Howmepa pa3znenos Buner pabot Maxcimarbroe
KOJIMUECTBO 0aJlJIOB
3.4 Opranu3zalinoHHO-y4ueOHas paboTa B ayAUTOPHH 10
CamocrosiTenpHas pabora 10
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KoHTpoJibHBIEC PabOTHI 1O IPAKTHUKE 20
KonTponbHas paboTta no TeopeTHuecKoMy 20
MaTepuany
UTOI'O 60
DK3aMeH 40
OOmmii UTOT 3a ceEMeCTp 100
8.3. Cewmectp 3
Howmepa pa3nenos Bunsr pabot Maxcimaibroe
KOJIMYECTBO 0ajsioB
Opranu3zalilnoHHO-y4ueOHas paboTa B ayAUTOPUH 10
CamocrosTenbHas pabora 10
5-6 KoHTposibHBIEC PabOTHI 1O TPAKTHUKE 20
KonTponbHas paboTa Mo TeopeTHIeCKOMY 20
MaTepHuany
NTOI'O 60
DK3aMeH 40
OOmuii uTOT 32 CeMecTp 100
8.4. Cewmectp 4
Howmepa paznenos Bunsr pabot Maxcimaiboe
KOJIMYECTBO 0ajlsIoB
Opranu3annoHHO-yueOHas padoTa B ayIUTOPHH 10
CamocrosiTenpHas pabora 10
7 KoHTpospHbIe pabOTHI 10 MPAKTHKE 20
KonTponbHas paboTa no TeopeTHuecKoMy 20
MaTepuany
UTOI'O 60
OK3aMeH 40
OOmuit uTOT 32 cemMecTp 100

CooTtBeTcTBHE 0AJUIOB OLIEHKE

O1ieHKa 1o mATHOAUIHLHOM IIKaJIe
KoanuectBo 6annoB "
s 100 ECTS | DOxzameHn, nuddepeHupoBaHHBIH 3auer
3a4eT

90-100 A OTJIMYHO 3a4TCHO
80-89 B 3a4TEHO
75-79 C Xopottio 3a4TCHO
70-74 D 3a4TEHO
60-69 E YIOBJICTBOPUTEIIHEHO aTTemHo
35-59 FX HE 3a4TEHO
034 F HEYJOBJICTBOPUTEIHHO He 3a9TeH0

9. OBECIIEUEHUME OBPA3OBATEJIBHOI'O ITPOLIECCA JJIA JIUL C
OI'PAHMYEHHBIMHN BO3MOXHOCTAMUA 310POBbA 1 UTHBAJIM/IOB

B X04€ pca3aliu AUCHUILIMHBI UCITOJB3YIOTCA CICAYIOMUC JOTTOJIHUTCIBHBIC METOAbI
O6y‘-ICHI/IH, TCKYIICTO KOHTPOJIA YCIICBAEMOCTH U HpOMC)I(YTO‘IHOI‘/'I aTTCCTallunu O6y‘laIOIJ_[I/IXCH B
3aBHUCHUMOCTHU OT UX HHAWUBHUAYAJIbHBIX 0COOEHHOCTEH:
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1) JUIS CENbIX U CIIA0OBUNALINAX:

— JIEKIUU 0(hOPMIISIOTCS B BUJIC DJIEKTPOHHOTO IOKYMEHTA, JIOCTYITHOTO C TIOMOIIIBEO
KOMIIBIOTEpA CO CIEeIUATN3UPOBAHHBIM MMPOTPAMMHBIM 00ECTICYEHHUEM;

— JUIS ~ BBITIOMHEHWS]  3aJlaHdus  TpU  HEOOXOAWMMOCTH  TNPEAOCTABISICTCS
YBEJIMYUBAIOIIEE YCTPOMCTBO; BOZMOYKHO TaKXKE UCTIOJIb30BAHUE COOCTBEHHBIX yBEINYMBAIOLTNX
YCTPOWCTB;

— MUChMEHHBIE 3aJJaHusl OPOPMIIAIOTCS YBEIHMUEHHBIM HIPU(TOM.

2) JUTSL TITYXHMX U cJTa0oCbIIaInX:

— JIEKIUU 0POPMIIIOTCS B BHJIE JIEKTPOHHOTO JOKYMEHTA;

— MMUChMEHHBIC 33JJaHUS BBITOJHIIOTCS Ha KOMITBIOTEPE B IMUCBMEHHOHN QopMme;

— 9K3aMEH TPOBOJUTCS B TNHCHbMEHHOH (opMe Ha KOMIBIOTEPE; BO3MOXKHO
poBeJicHUE B JOpME TeCTUPOBAHUSI.

3) JUTSI TUT] C HAPYLIEHUSIMU OMTOPHO-/IBUTATEeNILHOTO armapaTta:

— JEKIUU 0(hOPMITSIOTCS B BUJIC DJIEKTPOHHOTO IOKYMEHTA, JIOCTYITHOTO C TIOMOIIIBEO
KOMIIBIOTEpA CO CTEeIMATU3UPOBAHHBIM MMPOTPAMMHBIM 00ECIICUEHUEM;

— MMUChMEHHBIC 33JIaHUS BBIIOHIIOTCS Ha KOMITBIOTEPE;

— 9K3aMEH U 3a4€T MPOBOASATCS B YCTHOUM (hOopMe MU BBITIONHSIOTCS B MUCHMEHHOM
dbopme Ha KOMIIBIOTEpE.

[Tpu HeoOX0AMMOCTH MIpeyCMaTPUBACTCS YBETUUCHUE BPEMEHH ISl TOATOTOBKU OTBETA.

[Mpouenypa  mpoBeACHHS  MPOMEKYTOYHOW  aTTeCTAllMUd I OOyYaromuXcs
YCTaHABIMBAaETCA C YYETOM HUX HUHAUBUAYAIbHBIX TCHUXO(PU3UYECKUX OCOOCHHOCTEH.
[TpomMexyTodHas aTTECTAIHSI MOXKET IMPOBOIUTHCS B HECKOJIBKO 3TAIOB.

[IpoBenenue mpoueAypbl OIEHUBAHHUS pPE3YyJIbTaTOB OOY4YEHHS JOMYCKaeTcs C
UCTIOJIb30BaHUEM JIUCTAHIITMOHHBIX 00Pa30BATEIBHBIX TEXHOIOTHA.

Ob6ecneunBaeTcs JO0CTYI K MHOOPMAITMOHHBIM U OMOIHOTpagUIECKUM pecypcaM B CETH
WNuTteprer nns kaxmgoro oOydaromierocss B (opMax, aJalTHPOBAHHBIX K OTPAHUYCHHUSM HX
3I0POBBS U BOCTIPUSATHUS MHPOPMAIUH:

1) JUISL CJIETIBIX U CIIa0OBUIAIINX:

— B I€YaTHOM (OpMe YBETUUCHHBIM MIPUPTOM;

— B (hopMe AIEKTPOHHOTO JOKYMEHTA;

2) JUISL TITYXHUX U CIIa0O0CTBIIIAIINX

— B IIEUaTHOH (opme;

— B (hopMe AIEKTPOHHOIO JJOKYMEHTA.

3) TS 00YYArOIIUXCS C HAPYIIEHUSIMU OMTOPHO-/IBUTATEIILHOTO armapaTa:

— B IeUaTHOM opme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE YUEBHOI'O ITPOLECCA

VYuebnbIe 3ansaTHSA TipoBOAsATCs B [ maBHOM kopmnyce o[y (r. Jonenk, mp. ['yposa, 6).
Jnist mpoBenieHust 1a00paTOPHBIX 3aHATUN TpeOyeTcs ayauTopusi, 000pyI0BaHHAsS MEIOBOM WIIH
MapKepHOH JTOCKOU, MyTbTUMEANINHBIN MPOSKTOP U SKPaH, HOyTOYK, KOMIUICKT yueOHOW Mebenn
JUI CTYJIEHTOB, pabouee MECTO MpernojaaBarens, BbIXOA B MHTepHET — MPOBOIHON WM C
ucnoiszoBanuemM Wi-Fi.

JlJis  caMOCTOSITENNBPHON pabOThl HCIONB3YIOTCSI TEKCTOBBIE U DIJIEKTPOHHBIE PECYPCHI
Hay4Holi OMOMMOTEKM YHHMBEPCHTETa W JIPYTUX JJICKTPOHHBIX OWONMMOTEUHBIX 0a3 MTaHHBIX,
y4e0HO-METOIMYECKOe OOeCTeueHre, MPEICTAaBICHHOE B Y4eOHO-METOJUYECKOM KaOWHETe
['maBHOTO KOpITyCa (aym.405).

OOyuaronyecs HMMEIOT BO3MOXHOCTb — HCIIOJIb30BaTh y4eOHbIE MaTepHallbl 110
JTUCIIUIIIMHE, pa3MelieHHble Ha tuiatdopme Moodle IlenTpa aucTaHIIMOHHOTO OOpa30BaHUS
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OI'bOY BO «/loul'Y». IIpn u3yyeHMH QUCUMIUIMHBI MPUMEHSIOTCS 3JIEKTPOHHOE O0yuyeHHe U
JMICTaHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOIOTHH.

C  ucnonp30BaHMEM  pecypcoB  MIarGopMbl  AWCTAHIMOHHOTO  0Opa30BaHUS
OCYIIECTBIIIETCS TEKYIIMH KOHTPOJIb 3HAHUN OOyyaroluXcsi Ha OCHOBE TECTUPOBAHMS U
IPOBEPKU PE3YIbTaTOB CAMOCTOATENBHOM pabOoThI.

11. PEKOMEHAYEMAA JINTEPATYPA

11.1. OcnHoBHas nuTEepaTypa

1. bappun W.M. Bpeiciias wMarematuka : yYeOHHMK JUIS CTYJIEHTOB KIACCHYCCKHX
YHI/IBCpCI/ITCTOB MU BBICIIUX TII€AArOTHYCCKHUX qu6HI)IX 33B€ILGHHI>1, 06y‘-IaIOHII/IXC$[ 10
€CTECTBEHHO-HAYYHBIM HaIpaBJICHUSIM u cnenuanbHocTsM / U. . baBpun. — 8-¢ u3 .,
crep. — Mocksa : Akagemus, 2010. — 611 c.

2. IIumayes B.C. Bricmiag MaTeMaTukKa y4e0. Ui CTYACHTOB BBICIIL
yue0. 3aBeacuwmii / B. C. [llunaves. — 131, 8-¢, ctep. — Mocksa : Beicm. mik., 2011. — 479 c.

3. Tl'opp I''B. K opraHu3anuu NpakTUYECKUX 3aHATHH IO MAaTEeMaTHKE: HHTETPalus

MaTteMaTuku ¥ ¢uzndeckorl xumun [Tekct] : yueOHO-MeToauuecKoe mocodue sl CTYJICHTOB
xumudecknx crnenuanbHoctelt / I'. B. T'opp, FO. B. A6pamenkosa. — 13a. 2-e. — [lonenik : JlonHY,
2016.-92 c.

4. EBceea E.I'. Maremarndyeckoe MOIENMpPOBaHUE B XHUMHU [DJIEKTPOHHBIN pecypc] :
y4eOHO-METOIMIeCKoe ocodne AJisi CTy/IeHTOB XuMudeckunx crenuanbHocteit / E. I'. EBceena,
1O. B. A6pamenkoBa, C. C. [TonoBa. — DnekTpoHHbIe TeKCTOBbIE AaHHbIE. — JloHenk : [[{onHY],
2016.

11.2. [JononHUTENIbHAS JIUTEPATYpa

5. Bypmuctposa E.b. Matemaruueckuii ananus u tuddpepeHanbable ypaBHEeHHS | Y4eOHUK
st ctynenToB By30B / E. b. Bypmuctpoga, C. I'. Jlo6anoB. — Mocksa : Akagemusi, 2010. — 367 c.
6. Wnbun B.A. Beiciast maremaTHKa : yueOHUK JUIsl CTyIeHTOB By30B / B. A. UnbuH, A. B.

Kypkuna ; 'OY BIIO MockoBckuii roc. yH-T uM. M. B. JlIomoHocoBa. — 3-¢ u3a., nepepad. u J01I.
— Mocksa : [Ipocnekt, 2016. — 592 c.

7. ITucemennswiit JI.'T. KoHcmekT JIEKIIUH o BEICIIIEN MaTeMaTHKE
[onusrit kype / 1. T. [lucemennslii. — 8-e u3a. — Mocksa : Aiipuc npecc, 2009. — 603 c.
8. COopHHK 3a7a4 MO BBICIICH Marematwke : ¢ KoHTpou. padoramu / K. H. Jlynry, . T.

[Mucemennsiit, C. H. ®enun, 0. A. IlleBuenko. — 2-e usn., ucnp. — M. : Alipuc-nipecc, 2003. —
573 c.
12. MHO®OPMAIIMOHHBIE PECYPChI

1. HanuonanbHast 3JIEKTPOHHAsI OoubIHoTEKA (H3B): dhenepanpHas
rocynapcTBeHHas MH(popmanuonHas cuctema / MunuctepctBo Kynbrypsr PD; Poccuiickas
rocynapcTBeHHas OmOmmoreka. — MockBa, 2019- . — URL: (mara o6pamenus: 01.09.2023). —

Pexxum noctyna: cBoOoAHbIH, moanucka. Heo6xonuma yctaHOBKA MPOrpaMMHOTO 00ecrieueHHs..
— TeKCT: 3JEeKTPOHHBIN.

2. eLIBRARY.RU: nayunas snekrpoHHas 6ubaunoreka: caidT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mata oGpamenus: 01.09.2023). — Pexxum nmocTyma: Ijisi aBTOPU3OB.
II0JIb30BaTENEH. —T€KCT: DJIEKTPOHHBIMN.

3. Hayunas snexrponnass Oubnmoreka «KubepJlenmnka»: caidt / Accoruanus
«OtkpeiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum moctyma:
CBOOOIHBIN. — TEKCT: EKTPOHHBIMN.

4. DNeKTPOHHO-ONOITMOTeYHAs cucrema «JIaHby: [caiit]. — URL:
https://e.lanbook.com (mara o6pamenus: 01.09.2023). — Pexum gocTyma: ajis aBTOPHU3OB.
[I0JIb30BaTENEeH. — TEKCT: DJIEKTPOHHBIMN.
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5. IBC IOpaiit: >nexTpoHHas 6ubnuoTeyHast cucrema: caiT. — Mocksa, 2013. —
URL: https://biblio-online.ru (mata oopamenus: 01.09.2023). — Pexxum noctyna: st aBTOPU30B.
nosb30BaTenei. — TeKCT: JIeKTPOHHBIM.

6. DiekTpoHHO-0MOanoTeunasi cucrema Jloul'yY: caiitr / ®T'BOY BO «Jlor['Y». —

Honenk, 2016- . — URL: http:/library.donnu.ru/ (mara obpamenus: 01.09.2023). — Pexum
noctyna: cBOOOIHBIN. — TeKCT: 31eKTPOHHBIN.
7. JJeKTpoHHbIH Katajgor Hayunoii 6uGmuoreku [lonl'Y: pasgen caiira / Hb

Houl'Y. — Tekcr: snexrponnsiii // 9BC Houl'Y: caiit. — URL: http:/library.donnu.ru/catalog/
(mata obpamenus: 01.09.2023). — Pexxum gocTyna: MOUCK CBOOOIHBIH, SIIEKTPOHHBIE IOKYMEHTHI
— s monb3oBatened JJonl'y.

8. JiaexkTpoHHblii apxus JlouI'Y: paznen caiita/ Hb JIoHI'Y. — TekcT: 3eKTpOHHBIIH
// OBC Houl'Y: caiir. — URL: http://repo.donnu.ru/ (mara obpamenus: 01.09.2023). — Pexum
JOCTyTa: CBOOOHBIM.

13. ITPOTPAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (xopniopatusHas ymnen3ust JJonl'Y Ne 46484614)

2. Microsoft Office (kopnopatusHas aunen3us oY Ne 46472919)

3. Microsoft Visual Studio (siuniensust mporpammsl Dream Spark muist BeIcInX yueOHBIX
3aBEJICHUN)

4. AntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (numensun GPL, Apache,
BSD nns cBoG0AHOTO MPOrpaMMHOTO 0OECTIeUeHHUS ).
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