Nokywmer nognvcan IMETHIBGTEERGTBO:3IPABOOXPAHEHUS POCCUMCKOMN ®EJIEPAIIUNA

MHOOPB eI Ioe rocy1apeTBeHHOE GIOIKeTHOE 00pa30BaTeIbHOE YUPesKAeHHE BRICIIEro 06Pa30BaHus
®WO: JlyxaHuH Bnagumup leHHan,

bl Y
TLOMKHOCTb: MEMOMHAIOLMT 06ﬂ3aF%%§%gﬂ ro¢yrapcreeHHasi papmManeBTu4ecKasi akaJaeMus)
[Nlata nognucanms: 22.07.2023 10:40MimHMcTEepCcTBA 3ApaBooxpaHenus Poccuiickoit denepauun

YHUKanbHbI MPOrpaMMHbIA KIKOY:
4604

Kadenpa dpusuku u MmareMaTukun
(Haumenosanue kagedpwt)

YTBEPXJIEHA

pemeHreM Kadeapsl
[IpoTokoi ot «25» mas 2021 r.
Ne 195

PABOYAA ITPOI'PAMMA JTUCHUIIVIMHBI

b1.5.3 Maremaruka
(MHaeKC, HaumeHosaHue Oucuunﬂqul, 6 coomeemcmeuu Cy'-l€6HblM I’LﬂaHOM)

b1.b.3 Maremaruka
(unOeKc, Kpamkoe HaUMeHO8aHUe OUCYUNIUHDL)

18.03.01 Xumuyeckasi TeXHOJIOTUS
(K00, HauMeHOo8aHUe HANPAseHUs NOO020MOBKU (CReYUaTbHOCIU)

XUMHYECKasi TEXHOIOTHS JCKAPCTBCHHBIX CPCACTB

(nanpaenennocms(u) (npoduis (u)/cneyuanuzayusi(uu)

bakanagp
(kéanupurayus)

Ounas
(dpopma(vr) 0Oyuenus)

I'oxg HaGopa — 2022

ITepms, 2021



ABTOp(BI)—COCTABUTEIb(H):

TOTeHT Kadenpsl PU3NKN 1 MaTeMaTHKH Janmnos F0.J1..
(yuenas cmenensb u(unu) yuenoe 36anue, 00IHCHOCMYb)  (Haumenosanue kagpeopst) (D.1.0.)

cTapIiuuii mpenogasarenb Kadeapsl GU3NKH 1 MaTEMaTHKH IOranosa C.A.
(vuenas cmenend u(uu) yueHoe 36anue, O0IHCHOCMY) (HauMeHO8aHUe Kagedpwi) (D.1.0.)

3aBenyromnuii kageapoit



COJAEP)KAHUE

[lepeuenp mIaHUpPyEMBIX PE3yJIbTATOB 00YUEHHUS 110 IUCLHUILIMHE, COOTHECEHHBIX C
IUIAHUPYEMbBIMU Pe3yJIbTaTaMU OCBOEHHS 00Pa30BATEILHON IPOTPAMMBL. .........nen... ...

O6beM u MecTo TucIUIUIUHEL B cTpYKTYpe OITOIL. . ..o,

CopepKaHHE U CTPYKTYPA JTUCHIUTITIHHDB . ... . ..eeeiteeruteeueaniteeneeesieeaseesnseeseesnseaseessseenseessens

@DOH/ OLIEHOYHBIX CPEICTB MO JUCLIAIUIMHE. . ... eueettetetenteneeteteaeeiteaeaeneeneeenaeneenne
Metoanyeckre MaTepuabl A1 00Y4aIOLUIMXCS 110 OCBOCHUIO JUCHUILIUHBI ........c.ovnnee...
Vuebnas nurepatypa 1uid 00yYaroIUXCsl MO JUCHUIUIMHE .....vntninineeneneeieeienieenne

MaTepI/IaHBHO-TeXHI/I‘IeCKaH 6333, I/IH(I)OpMaI_II/IOHHLIC TCXHOJIOTHUH, ITIPOTrPaMMHOC
d0ecrieueHue u HH(bOpMaI_II/IOHHBIe CIIPABOYHBIC CUCTCMBI ......coiiiiiiiiiiiiiiiiiiiiiiiiiennnne

14



1. IlepevyeHb NJIAHMPYEMBIX Pe3yJbTATOB 00yUeHHS MO JUCHHUILINHE, COOTHECEHHBIX
¢ IVIAHUPYEMBIMH Pe3yJbTATAMHU OCBOEHHS MPOTrPaMMbI

Kon HaumenoBa- | Kon unaukartopa | HaumenoBanue uH- | Pe3ynbTarhl 00yueHuUs, COOTHECEH-
KOMIIe- | HHE KOMIIe- JOCTHXKEHHS | AWKATOpa JIOCTHIKE- | HBbIC C HHAUKATOPAMH JTOCTHKCHUS
TEHIIUU TEHIUU KOMITETEHIIMN | HUSA KOMIETCHIIUH KOMIIETCHIINH

YK-1 | Cnocoben NAYK-1.2 Onpenenser, wuH- | Ha ypoBHE 3HaHMIA:
OCYILIECTB- TEepIpeTupyer U | - 3HAeT NPUHIUIBI cOopa, oTOopa
JIATHh TIOUCK, pamXxupyer WH- | 1 00001IeHUSs HH(DOPMAITUH.
KpUTHYE- ¢dopmanmio, TpeOy- | Ha ypoBHe ymenwuii:
CKUIl aHamu3 eMyI0 Ui pelle- | - YMEeT COOTHOCUTh Pa3HOPOIHBIC
" CUHTE3 HUS TOCTABIICHHOW | SIBJICHHUS U CUCTEMATU3UPOBATH HX
uHpopma- 3a/1auu B paMKax M30paHHBIX BHJIOB MPO-
11U, [pUMe- deccroHanbHON A TENbHOCTH.
HATH cu- Ha ypoBHe HaBBIKOB:
CTEeMHBIN - Brnanmeer HaBblkaMu pabOTHI C
MOAXOJ AJis UH(GOPMALMOHHBIMU ~ MCTOYHHKA-
pelIeHus MH, ONBIT HAy4yHOrO TIOMCKa, CO-
MOCTaBJICH- 3/1aHUSI HAYYHBIX TEKCTOB.
HBIX 337124

OIIK-2 | Cnocoben NIOIIK-2.1 Ucnonwszyer 3Ha- | Ha ypoBHe 3HaHMil:
UCIOJIB30- HUs B o0JjacTu Ma- | - 3HaeT 0 crmocobax pelieHus: CH-
BaTb  MarTe- TEMaTUKU JUIS pe- | CTeM JIMHEWHBIX alreOpandecKux
MaTU4eCKHe, HIeHUs 3aJa4 B | ypaBHEHHI; OCHOBaX BEKTOPHOMU
¢busnueckue, npodeccuoHanb- anreOpbl, aHATUTUYECKOM TeoMeT-
¢busnKo- HOM JIEATENHPHOCTH | PUM HA TUIOCKOCTH M B MPOCTPaH-
XUMHYCCKHE, CTBE, MAaTEMaTHYECKOTO aHaju3a,
XUMUYECKUE B TOM YHCJE: O mpaBmwiax audde-

METOAbl OJISA
peuieHus
3aja4
dbeccuo-
HaJIbHOU He-

po-

ATCIBHOCTHU

PEHIIMPOBAaHUS M HHTETPUPOBA-
HUs, BUAax audQepeHuanbHbIX
YPaBHEHHH M METOJAaX MX pelle-
HUS; YUCIIOBBIX PsJlax; MPUHIUIIAX
JUHEMHOrO  MPOrpaMMHpPOBaHUS,
rpauyecKoM U CUMILIEKC-METOE
pemieHuss 3a1ad JUHEWHOTO Ipo-
rpaMMHUPOBAaHUS, METOJAE TOTEH-
LMAJOB; OCHOBHBIX IIOJIOKEHUSX
TEOPUU BPEMEHHBIX PSJI0B;

Ha ypoBHe ymeHuii:

—  YMeeT BBIYMCIATH OIpene-
JUTENH, MPOU3BOIUTEH Pa3IUYHbIE
olepanuy HaJ MaTpULAMU; TMOJb-
30BaThCi BEKTOPHBIM aHAJIN30M;
WCIOJIb30BaTh AHAIUTUYECKHE M
YHCIIEHHBIE METOJIbl pEelIeHHs ajl-
reOpanyecknx ypaBHECHHH; TIpH-

MCHJATL allmapar aHATUTUYECKOM

N




Kon HanmenoBa- | Koxg nanukatopa | HaumeHoBanue uH- | Pe3ynbTaThl 00yueHUs, COOTHECECH-
KOMIIC- HHUC KOMIIC- JOCTHUIKXCHUA ,ZLI/IKaTOpa JTOCTHUIKEC- HBIC C I/IH,III/IKaTOpaMI/I JOCTHXCHUA
TCHIIUN TCHIIUN KOMIICTCHIINN HUS KOMIICTCHIIUN KOMHCTCHL{I/If/’I

reOMETpUH Ha IUIOCKOCTH H B
MPOCTPAHCTBE AJIS PELICHUS CUTY-
alMOHHBIX 3adad; auddepeHiu-
poBaTh 3JeMEHTapHble (DYHKIUH,
IPOBOAMUTH HCCIIeIOBaHUE (YHK-
[UI; BBIYUCIIATH ONpEeNICHHbIE U
HEOIpeeNICHHbIE WHTETPajbl; pe-
mate auddepeHraIbHbe  ypaB-
HEHUS U MX CHCTEMBI MPUMECHU-
TEJIBHO K pEAJbHBIM IPOIIEeCccaMm;
pemaTte 3a7a4yd JUHEHHOro mpo-
rpaMMHUPOBAaHUS, TMPUMEHSS pas-
JMYHBIE METOJbl; BBIYHCIATH OC-
HOBHbBIE XapaKTEPUCTUKH BpPEMEH-
HBIX PSIJIOB, COCTABJISITh MPOTHO3BI
pPa3BUTHS YKOHOMHUYECKUX ITOKa3a-
TeNne rpauueckuMu U aHAJIUTH-
YECKUMU METOJAMH,

Ha ypoBHe HaBBIKOB:

- Brnageer pemenueM cuctem Iu-
HEHHBIX aJIreOpandeckux W Jaud-
dbepeHnnaIbHBIX ypaBHEHU;
mudepeHIIMPOBaHUST U HWHTErpHU-
poBaHUs

2. O6beM u MecTO JUCcHUILINHBI B cTpyKType OIIOII

Hucuunnuna b1.6.3 «Matemarukay otHocutes k 6a3oBoii yactu OIIOII, nzywaercs Ha 1 kypce,B 1 u 2
ceMecTpax B COOTBETCTBHH C Y4EOHBIM IUIAHOM, 00IIasi TPYAOEMKOCTh TUCIUIUIUHEI — 324 yacoB / 9 3a-
YEeTHBIX eAUHUII (3. €.). KonruecTBo akajeMHuecKiX 4acoB, BBIJEICHHBIX HA KOHTaKTHYIO paboTy ¢ mpe-
nogasatesneM — 196 yacos, u3 Hux 60 4acoB — JieKIMH, 136 4acoB — MPaKTUYECKHUE 3aHATUS, HA CAMOCTO-
STENbHYIO padoTy oOydaronuxcs — 92 gaca. Dopma mpomMeKyTOYHOM aTTecTalul — dK3aMeH (36 1).

3. CopepxaHue U CTPYKTYpPa JIMCHUIIIHHBI
3.1. CrpykTypa AUCIUIIINHBL.

O0bem qMCHUILIHHBI, YaC. dDopma TeKy-
Konrakrnas pabora Iero KoH-
HaumenoBanue 00y4YaIUXCs ¢ mpe- TpoJisi yciieBa-
Ne i/ Bcero
pa3jaesioB, TeM ACOB noaasareseMm no su- [CP [[IA* | €MOCTH, IPO-
Y .
AaM y4eOHBbIX 3aHATHI MEKYTOTHOH
I ’ 113 ‘ m3 arrecrauum*
Ounas popma ooyuenus
Cemecmp Ne 1
Paznen 1 ‘Anre6pa Y TEOMETPUS ‘ 76 ‘ 18 ‘ ‘ 34 ‘ 24 ‘ ‘ 0O, 13

J



HaumenoBanue

O0beM JUCHUIITIMHBI, Yac.

KonTakTHasi paGora
00y4arouuXxcs ¢ npe-

dopma TeKy-
1Iero KOH-
TPOJIsl ycneBa-

Ne /i pa3aesioB, TeM Beero nogasarejeM mo Bu- (CP [IA* | €MOCTH, NIPO-
1acon AaM y4eOHBbIX 3aHATHI MEKYTOYHOI
1 | 13 ‘ 3 arrecranuu®
Ounas popma odyuenus
Tema 1.1 |Onpenenurenu 10 2 4 4 O, 13
Tema 1.2 MaTpuibl 10 2 4 4 O, 13
Tema 1.3 |Cuctemsl JInHENHHBIX ypaBHeHUH | 10 2 4 4 O, 13
Tema 1.4 |BexropHas anredpa 10 2 4 4 0O, 13
Tema 1.5 |AHanuTHueckas reoMeTpus Ha 8 2 4 2 O, n3
[JI0OCKOCTH
Tema 1.6 [[lonsipHas cuctema KOOpaAuHAT 8 2 4 2 0O, 13
Tema 1.7 [Kpuble BTOpOro nopsjka 8 2 4 2 0O, 13
Tema 1.8 |AHamuTHueckasi reOMETpHs B 12 4 6 2 0O, 13
[IPOCTPAHCTBE
Pasnen 2 |OCHOBBI MAaTEMAaTHYECKOTO aHa- 68 16 34 18 O, 13
n3a
Tema 2.1 |@ynxnun. CBoiictBa. ['padukn. 8 2 4 2 0O, 13
[Tpenen GpyHkuuu
Tema 2.2 |[Ipou3Boanas pyHKUMN 8 2 4 2 0O, 13
Tema 2.3 |[MccnenoBanue QpyHKIIHIA 10 2 6 2 O, 13
Tema 2.4 |®OyHKIMK HECKONBKUX NiepeMeH- | 10 2 4 4 0O, 13
HBIX
Tema 2.5 |HeompenencHHbIN HHTErpa 16 4 8 4 O, 13
Tema 2.6 |OnpenencHHbIN HHTETpa 16 4 8 4 0O, 13
Cemecmp Ne 2
Paznen 3 [luddepenunansusie ypapHenus | 34 6 16 12
Tema 3.1 |[luddepennmanbubie ypaBuenus | 16 2 8 6 0O, 13
[IEPBOIO MOPsIKA
Tema 3.2 |[luddepennmanbubie ypaBuenus | 18 4 8 6 0O, 13
BBICILINX TTOPSIIKOB
Paznen 4 |Psabr 58 12 28 18 O, 13
Tema 4.1 {Hucnossle psaasl 18 4 8 6 0O, 13
Tema 4.2 |@ynkunonansHele psaasl. Cte- 18 4 8 6 O, 13
[ICHHbIE PSI/IbI
Tema 4.3 |Pa3noxenue QyHKuUi B cTeneH- | 22 4 12 6 0O, 13
HBIC PSIbI
Paszgen 5 [DneMeHTBE SKOHOMHYSCKOM 52 8 24 20 O, PTP
MaTeMaTUKH
Tema 5.1 BpeMeHHbI€ psibl 26 4 12 10 O, PITP
Tema 5.2 |OCHOBHEIC 3a7a4l TUHEHHOTO 26 4 12 10 O, PI'P
[POrPaMMHUPOBAHHUS
[IpomexxyTouHas arTecTanus 36 36 DK3aMeH
Bcero: 324 60 136 92 | 36

Ilpumeuanue: * — gpopmor mexkyweeo konmponsn ycnesaemocmu: onpoc (O), mecmuposanue (T), KoH-




mponvrnas paboma (KP), unousudyanvnoe 3adanue (M3), pacuemno-epagpuueckas paboma (PI'P), npo-
mexcymounas ammecmayus (I1A4).

3.2.  CopepxaHu€ TUCHHUILITUHBI

Paznmen 1. Anrebpa u reomerpusi. Tema 1.1. Onpenenurenu. Onpenenurenn 2-ro u 3-ro nopsakos. Onpenenu-
Tenp n-ro mnopsiaka. CoiicTBa ompenenuTeneid. MeToasl BerumcieHus onpeaenurencii. Tema 1.2. Matpuipst. Oc-
HOBHBIE MOHATHUS Teopun Marpuil. Onepanuu HaJl MaTPUIIAMH U UX cBolcTBa. HaxoxIeHue MaTpHlbl, 0OpaTHOU
nmanHo#. Tema 1.3. CucreMsl TMHEHHBIX ypaBHeHU. [loHATHE TUHEWHOTO YpaBHEHUS OT /7 HEeW3BeCTHhIX. CHcTe-
MBI JIMHEMHBIX ypaBHEHUN. Buabl cucTeM JIMHEWHBIX ypaBHeHUi. Pemenue cucreMbl. MeTOABl PELIEHUS CUCTEM
TUHEWHBIX ypaBHeHmid: Kpamepa, marpudnsbiii, ['aycca. Tema 1.4. BexktopHas anre6pa. OmnpeneneHre u BUIbI BEK-
TopoB. JIuHeliHble onepanuy Haj BekTopamu. IIpoekius BekTopa Ha ock. basuc cucteMsl BeKTOpoB. Pasnoxenue
BeKkTopa 1o Oasucy. [lnunHa Bexkropa. Hanpasnsromue kocunycsl. JleiicTBUS Hal BEKTOpaMH, 3aJaHHBIMU KOOPIU-
Hatamu. CKanspHOe, BEKTOPHOE M CMEIIAHHOE MPOU3BE/ICHNS BEKTOPOB MX NMpHIOKeHnsA. Tema 1.5. Ananurtide-
CKasl reoMeTpusl Ha IiockocTd. CucremMa KOOpAMHAT Ha IIockocTU. [IpeoOpa3zoBanue cucteMsl koopauHat. Ilons-
THe 00 ypaBHEHUH JIMHUH Ha IuIockocTH. [lapameTprdeckneypaBHeHNS JIMHAN. Y paBHEHHE TPSAMOH Ha IIIOCKOCTH.
Pa3nuunble BUIBI ypaBHEHUH (00miee ypaBHEHHE, C YIIIOBBIM KOI(Q(HUIMEHTOM, Yepe3 AaHHYI0 TOUYKY C JAHHBIM
yrIoBbIM Kod(duimentomM, depe3 ABe NaHHBIE TOYKH, «B OTpe3Kax», HOpMalbHOE). B3amMHOe pacronoxeHue
npsMbIX Ha miockoctd. Tema 1.6. IomspHas cuctema koopauHart. IlomsspHas cuctema koopauHaT. CBA3b MEXAY
MOJIIPHBIMU U MPAMOYTOJIBHBIMU CUCTEMAaMU KOOpJAWHAT. ypaBHeHI/IC JJMHUHU Ha IINIIOCKOCTHU B HOHﬁpHOﬁ CHUCTEMC
koopauHart. IlomsapHoe ypaBHeHue npsmoil. Tema 1.7. Kpublie BTOporo nopsiaka. IloHsTue ypaBHEHUST KpUBOU
BTOpOTro nopsaka. [IpuBenenue ypaBHeHNS JIMHUM BTOPOTO MOPsIIKa K KAHOHUYECKOMY Buay. Diurc. ['nnepoona.
[Mapa6omna. OnTHyeckne CBOWCTBA KPUBBIX BTOPOTO mopsaka. Tema 1.8. AHanuThueckas TeOMETpUsi B IIPOCTPaH-
CTBe. YpaBHEHHE TTOBEPXHOCTH B IPOCTPAHCTBE. YPAaBHEHUE ITIOCKOCTH B MPOCTPAHCTBE (Yepe3 JaHHYIO TOUKY,
HEepIEeHANKYISIPHO JaHHOMY BEKTOpY, oOllee, «B OTpe3Kax», HopMaibHoe). B3aumHoe pacnonoxeHue qByX Iioc-
KOCTel. YpaBHEHUE JTUHUY B IIPOCTPAHCTBE. Y paBHEHHE MPSIMOI B POCTpaHCTBE (00IIee, KAHOHMYECKOE, BEKTOP-
HOE, TTapaMeTpUYecKue, Yepe3 JBe TOYKH). B3amMHOe pacroiokeHHe ABYX HpSAMBIX B IpocTpaHcTBe. B3ammuoe
pacHoIoKeHNe MPSIMOH U IIOCKOCTU B IPOCTPAHCTBE.

Paznen 2. OcHoBbl MaTeMaTHueckoro aHanusa. Tema 2.1. @ynkuuu. Coiicta. I'paduxu. IIpenen GpyHk-
un. Oynkiusa. Crnocodsl 3aganus. CpoiicTBa QyHKIM. OCHOBHBIE 31eMeHTapHble QyHKuuu. [Ipenen
¢ysakuu B Touke. [lonarue HenpepriBHON QyHKIMN. beckoneuHo Manble GpyHKIMU. CBOMCTBA MTPENEIOB.
beckoneuno Oonpime ¢ynkiuu. [Ipenen ¢pynkunn Ha 6eckoneyHocT. Tema 2.2. [IpousBogHas QpyHK-
uuu. [Ipupamenune aprymenta u gyukuuu. [lonstue npousBogHoi ¢pyukiuu. Ipasmia nuddepenuumpo-
BaHuA. [Ipon3BoHBIE OCHOBHBIX 3J€MEHTAapHBIX (QYHKUMHA. ['eoMeTpuueckuil U MEXaHUYECKUH CMBICIH
npousBoaHON. Juddepennmans. [Ipumenenne auddepennnana Kk TpuOIMKEHHBIM BbuuciIeHusM. [Ipo-
M3BOJHBIE BBICHIMX MOPAIKOB. MeXaHMUECKHUH CMBICI POU3BOIHOM BTOporo nopsaka. Tema 2.3. Mccne-
noBanue ¢yHkuui. IlpuMeHeHHe NPOM3BOMHBIX K ONpEAETIeHHI0 CBOMCTB (yHKuuu. HaxoxineHue
aCUMIITOT (DYHKIMH, TPOMEKYTKOB MOHOTOHHOCTH, SKCTPEMYMOB, BBIITYKJIOCTH U BOTHYTOCTH. [Inan uc-
cinenoBanust GyHkuu. Tema 2.4. OyHKINM HECKOJIBKUX MepeMeHHbIX. [loHsATHE QYHKIIMU HECKOIBKUX
nepeMmeHHbIX. J(uddepennpoBanue GyHKIIMN HECKOJIBKHUX MepeMEeHHbIX. YacTHOE mpHpalleHue, MoJHOe
npupaimenne GyHkiuu. Yactaeie mpousBoanbie. Yactuwiil nuddepenmuan. [Homasii nuddepenmmar.
Tema 2.5. Heonpeneneuusiii unterpan [lepoodpasznast pynkuus. Heonpenenennsiit nuarerpan. CoiicTsa
HeOoIllpeIeIeHHOT0 UHTerpaia. HeonpeaeneHHble HHTETpaibl OCHOBHBIX JIEMEHTApHbBIX QyHKIUH. MeTo-
JIbl UHTETPUPOBAHMS: TaOMUYHBIN, TIOJICTAHOBKH, MO YacTsM. VIHTerpupoBaHue TPUTOHOMETPHUUECKHUX U
uppalnroHaIbHbIX BelpakeHuil. Tema 2.6. Onpenencunsiii uarerpain. @opmyna Hetorona — Jleitbnuna.
[IpuiioskeHns ONpPENeIeHHOTO MHTErpaia. 3ajaqa, NPUBOAAIIAS K MOHATUIO ONPENEIIEHHOTO UHTErpaa.
Onpenenennblii uHTerpai. CBs3b ¢ HeomnpeaeneHHbIM uHTerpaioM. ®opmyna HeroTona-JleiiOHuna.
CBolicTBa ONPENENIEHHOr0 HHTEerpana. MeToasl HHTErpUPOBAHMUSL.

Paznen 3. Iluddepennnansubie ypaBHenus. Tema 3.1. luddepernuanpapie ypaBHEHUS IEPBOTO TOPSI-
ka. OObIkHOBeHHOE U depeHnnaIbHOe ypaBHEHUE n,;epBoro nopsiaka. Ilopsmox muddepennmnansHOrO



ypaBHeHus. Pemenne nuddepenunansaoro ypasaenus. 3agavya Komm. Jluddepennuansabie ypaBHECHUS
C pa3IeNAIONIMMHUCS TTIEPEMEHHBIMH, OTHOPOIHBIE, TuHEHHbIe Tema 3.2. /luddepennmanbapie ypaBHEHUS
BBICIINX MOPAAKOB. JnuddepeHnmanpaple ypaBHEHUS BTOPOTO MOPSIIKA, JOMYCKAIONINE MOHM)KEHUE T10-
paaka. JuddepennuansHoe ypaBHEHHE BTOPOTO TOPSJIKA, HE COJEp)Kallee B SIBHOM BHJIE HCKOMYIO
GbyHKIUIO (AoMycKaroliee MOHWKeHne mopsiaka). AuddepeHnnansHoe ypaBHEHUE BTOPOTO TOPsAKa, HE
cojiepkaliee B SBHOM BHUjE apryMeHTa. JIMHeHHbIe OTHOPOIHBIE U HEOJHOPOAHbIE TuddepeHnaIbHbIe
YpaBHEHHUS BTOPOT'O MOPSIKA C MOCTOSIHHBIMU KO3 UITUECHTAMH.

Paznen 4. Paapl. Tema 4.1. Uucnoseie psanpl. UucnoBsie psapl. CXoauMocTh U cymma psiaa. [Ipumepst.
[Ipocreiimme cBoiicTBa cxoaammxcs psanoB. Heodbxoaumoe ycinoBue cxoaumocTtu. OcTaTok psaa.
Psanpl cHeoTpHuLaTebHBIMU YJIEHaMU, KpuTepuil cxonumoctu. [lpusnaku cpaBHenus. [Ipusnak [lanam-
Oepa. Pagukanbupiii npusnak Komm. MHTerpanpHbId NpH3HAK CXOAMMOCTH. 3HAKONEPEMEHHBIE DPSIBL.
AbcomtoTHas U ycinoBHas cxogumoctu. [Ipusnak Jleiitonuia. CBoicTBa a0COOTHO CXOASIIIUXCS PSIOB.
Tema 4.2. @ynxkuuoHanbHble psaabl. CreneHHble paapl. yHKIUMOHAIBHBIE psiabl. O0JAaCTh CXOAUMOCTH.
PaBHomepHas cxogumocts. Ilpusnak Beliepmtpacca. CBoHCTBa paBHOMEPHO CXOMSILUXCS PSAOB:HE-
MIPEPHIBHOCTh CYMMBI psifia, MOYICHHOE HHTerpupoBaHue U auddepenuupoBanue. CTENEHHbIE PSIBL.
Teopema Abens. O6nacTe cxoIuMocTu cTereHHoro psiaa. Pamuyc cxomaumocTtu. OCHOBHBIE CBOICTBa
CTEMEHHBIX PAIOB: paBHOMEpHAsi CXOAMMOCTh, HETPEPHIBHOCTh U OecKOHeuHas AuQdepeHInpyeMOCTb
cymMmel. [lounennoe unrerpupoBanue u AuddepeHurnpoBanre cTeneHHbx psaaoB. Tema 4.3. Pa3znoxenue
¢GbyHKIMK B cTeneHHbIe pAnabl. Pasnoxxenne QyHKIUM B CTENIEHHOW psifl. ENMHCTBEHHOCTH pa3iOKEHHUS.
Psaner Telinopa u MaknopeHna. PaznokeHue B cTelIEHHON psiJi HEKOTOPBIX AJIeMEHTapHbIX QyHKuil. [Ipu-
MEHEHUE CTEIIEHHBIX PSJIOB.

Pa3znen 5. DnemenTsl 3x0OHOMUYecKol MaTeMaTuku. Tema 5.1. Bpemennblie psabl. Buabl BpeMeHHBIX psi-
n0B. HucnoBble MoOKa3aTeNn BpeMEHHBIX psaaoB. CriiakuBaHue BpeMEHHBIX psiaoB. Tema 5.2. OcHOBHbIE
3a/1a4yd JTMHEHHOro NpOorpaMMHpoOBaHus. MeToasl pemieHus. 3aJadd JIMHEMHOTO IpPOrpaMMHUpPOBAHMSL.
Lenesas ¢ynknus. Jonyctumoe u onTuManbHOe perieHue. I'paduyeckuii MeTon pemeHus 3aaa4 JIUHEH-
HOTO0 NnporpaMmmupoBanusi. Cumiuiekc-Meroa. MeTo NoTeHIMaIoB PEEHUS] TPAHCIIOPTHON 3a1a4H.

4. DoHJ OLIEHOYHBIX CpeacTB O IMCHUIIMHE

4.1. ®opmbl U MaTepUabl TEKYIIETO KOHTPOJISL.
4.1.1. B xone peanuzauuu aucuuiuimasl b1.b.3 «Marematukay 1jisi TEKYIIEro KOHTPOJS yCIIeBaeMo-
CTHOOYYaIOUINXCS UCIOJIB3YIOTCS ONPOC, pacueTHO-rpaduyeckue padoThl, UHAUBUAYAIbHbBIE 3aaHMUSL.
4.1.2. Marepuaibl TEKYIIETO KOHTPOJIS ycrieBaeMOCTH. [Ipumepsl TUIIOBBIX 3aaHMi:
WunuBuayansHoE 3a1aHue 1o TeMe «HTerpanbHoe NCUUCTIEHUE:

Bapuanr 1
Brruncnure cnenyromme HQOHpeI[eJ'IeHHLIe MHTETpaJIbI.

)jx \/_d 16) [——— j xx dx;r) ja\r/‘fi_—“?dx;ﬂ)j(wl)ewx;e) [Vxeax.
—X

[TpuMep KOMIUIEKCHOTO 3aJ]aHus TI0 TeME «AHATUTHYECKAs TEOMETPHUS B TPOCTPAHCTBEY:

sin x + COSX

Jlausl yeTsipe TOUKHu A (X1, V1, 21), A2(X2, V2, 22), A3(X3, ¥3, 23) U A4(X4,V4, z4). COCTaBUTH ypaBHECHHUS:
a) TIOCKOCTH A1A»A3;

0) npsmoit A 1A4»;

B) NIpsIMOI A4M, IEpIIEHIUKYASAPHOU K TIOCKOCTU A1A42A43;

r) npsiMoii A3N, mapanenbHou npaMon A14»;

1) IJIOCKOCTH, MPOXOASAIIEN uepe3 TOUKY A4 NEPIEHAUKYIAPHO K IPsIMON A41A4>.

Brerancnurs:

€) CHHYC yTJ1a MeXIy IpsiMoit 4144 ¥ TUIOCKOCTBIO A 1A7§13;



) KOCHHYC yTJIa MKy KOOPAMHATHOM ITIOCKOCThI0 OX) U ITOCKOCThIO A14,A43.BapranTsl:

1. 4:1(3, 1, 4), A»(—1, 6, 1), A3(—1, 1, 6), A4(0, 4, —1).

2. 4:1(3, -1, 2), A2»(—1, 0, 1), 43(1, 7, 3), A4(8, 5, 8).

3. 413, 5, 4), A2(5, 8, 3), A3(1, 2, -2), A4(-1, 0, 2).

4. 4:1(2,4,3), 4x(1, 1, 5), 43(4, 9, 3), A4(3, 6, 7).

5.4109,5,5), A»(-3,7, 1), A3(5, 7, 8), A4(6, 9, 2).

Pacuetrno-rpaduueckas padora «I paduueckuit MeTo peuieHus 3a4a4 JIMHEHHOTO POrPaMMHUPOBAHUS.

®dapmarneBTuyeckas (pupma opraHU3yeT JBe HOBbBIC allTEKU. DTH alTeKHu MOTYT MOJIydaTh TOBAp U3 TPEX,

uMerouxcsa y dupmbl, ckianoB. Ha mepBoM ckiiazie MOXKET XpaHHUThCS TOBAp Ha CyMMy A €IMHUL, Ha

BTOpPOM — Ha B, Ha TpeTheM — Ha C enuuuil. [Ipenmnonaraemprii TOBapoOOOPOT MEPBOM anTeKu DD eaUHUII,

BTOpOi — E enunui]. CTOMMOCTh MEPEBO3KU €IMHUILIBI TOBapa € MEPBOT0 CKJIajla MepBoil anTeke 4, BTOpoi

anrTeke — 6; co BTOPOTro CKJIajia COOTBETCTBEHHO § U 9; ¢ Tperbero ckiana — 6 u 5. Heobxonumo cocra-

BUTH ONTHMAJIbHBIH IIJIaH EPEBO30K. 3aauy pelnTe rpaguuecKy.

Ne A B C D E
1 500 | 500 | 900 | 800 | 1100
2 | 400 | 500 | 900 | 800 | 1000

4.1.3. Ilkana oueHuBaHUs AJi TEKYIIEro KOHTPOJIS. Y CTHBIH ompoc:

- OIICHKAa «OTJIMYHO»: OTBET Ha MOCTABIIEHHBIN BOMPOC BEPEH, MPEACTaBIsET cOO0N rpaMOTHOE, JOTH-

YEeCKU CTPOMHOE M3NI0KEHUE TIyOOKUX MCUEPIBIBAIONIUNX 3HAHUHM B 00bEME YTBEP>KICHHOW MPOrpaMMBbI

JTUCIUIUIMHBL B COOTBETCTBHH C TOCTaBJICHHBIMU MPOrpaMMOM Kypca HENSIMH M 3aJadyaMUd OOy4YECHHUS;

YCBOEHHE OCHOBHOM M 3HAKOMCTBO C JIOIIOJIHUTEIILHOU JIMTEPATYPOH;

- OLCHKA «XOpOoUIO»: OTBECT Ha MMOCTaBJIICHHBIIN BOIIPOC MOATBCPKAACT HAJIMYUEC TBEPALIX U JOCTATOYHO
MIOJTHBIX 3HAHUH B 00bEME YTBEPKIECHHOW IMPOTPaMMBbl JUCHUIUIMHBI B COOTBETCTBUU C HEISIMHU 00yde-
HHUA, AOITYCKAOTCA OTACIBHBIC JIOTUYCCKUC U CTUIIMCTUUCCKUE MMOrPCITHOCTHU, YCBOCHUCE OCHOBHOM NHUTE-
paTypsl, pEKOMEHJ0BAHHOH B IIPOrpaMM€ TUCLUIUINHBI;

- OLICHKA «yAOBJIETBOPUTEIBHO»: OTBET HA ITOCTABJIECHHBIM BOIIPOC FOBOPUT O HAJIMYUU TBEPIBIX 3Ha-
HUIl BOoOBEME YTBEPXKIEHHOW MPOrpaMMbl B COOTBETCTBUU C LENISIMU U3YyUYEHHMs, NIPH 3TOM H3JI0KEHHE
COJIEPKUT OTAEIbHBIE OIIMOKHU, YBEPEHHO UCIPABIEHHBIE MOCIIE TOMOTHUTEIBHBIX BOIIPOCOB;

- OIICHKAa «HEYOBJIETBOPUTEIHHO»: OTBET Ha MOCTABJIEHHBIM BOIPOC HE BEPEH WK HE noiydeH. UHau-
BUJIyaJIbHOE 3a/laHue:

- OLCHKAa «OTJIWYHO»: UHJIWBHYyaJbHOE 3a/1aHH€ BBIMOJIHEHO U O(OPMIIEHO BEPHO C MEPBOIO MpPEIb-
SABJICHUA, C 00BICHEHHEM IMpOoACIIaHHBIX ﬂ@ﬁCTBI/Iﬁ, CCBbIJIKaAMHU Ha HCTOYHUKHU B COOTBETCTBHUU C IIOCTAaB-
JICHHBIMH nporpaMMoﬁ KypcCa neiisiMu U 3ajadyaMu 06yqu1/I${; IMOKa3aHbl NPaBUJIBHBIC, YBEPCHHLIC )Iefl-
CTBUS 110 IPUMEHEHHUIO MTOJIyYEHHBIX KOMIIETECHIINM Ha IPAKTHKE;

- OLEHKAa «XOpOIIO»: peIleHHe HHIUBUAYATBHOIO 3a/laHHsl COAEPXKUT BBIYUCIUTENbHBIE OIIMOKH,
IIPUBEAIINE K HEBEPHOMY OTBETY, IIPU 3TOM XOJ BBITIOJHEHUS 3a/1aHUS BEPEH,;

- OLIEHKA «y/IOBJIETBOPUTEIHHOY»: PEIICHUE HHIUBUAYATBHOTO 3aJaHHsI B 00beMe YTBEP>KIACHHOM Mpo-
rpaMMbI B COOTBETCTBUU C LECIAMU U3YUCHUA IMMOJTYYCHO ITOCIIC UCIIPABJICHUA JOIYIICHHBIX OHH/I60K, KakK
BBIYUCIIUTEIIBHBIX, TAK U COACPIKATCIIbHBIX.

Pacuetrno-rpaguueckas pabora:

- oueHKa «orTiuuHo»: PI'P BhInosHEHa BEpHO, pe3ynbTaT JOCTUTHYT C IEpBOro IpeabsaBieHus. Pere-
HUE U 0(pOpMIIEHHE COOTBETCTBYET IMOCTABJICHHBIM MTPOrpaMMOI Kypca IeJIsIM U 3a/1a4aM 00y4YeHHUs;

- oueHka «xopouo»: B PI'P umerotcs noruueckue u BHIUMCIUTENIBHBIE OMIMOKH, TPUBEALINE K HEBEP-
HOMY pe3yibTary. OIeHKa BBICTABISETCS MOCIIE UCIIPABICHHS OIIMOOK M JOCTH)KEHHUS! BEpHOTO OTBETA.

- OLIEHKa «yAOBIETBOpUTENBbHO»: PI'P comep uUT BRIYMCAUTENbHBIE U COACpKATEIbHbBIE OUIHOKH, Tpe-
OyroIMe HCIIpaBlIeHHs 10 MOJYyYEHHUs BEPHOTO pe3yiIbTara.

4.2.  @®opMbl U MaTEpHAIIbI TPOMEKYTOUHOMN aTTECTAGUM.



4.2.1. TlpomexyTouyHas aTTECTAIMs IPOBOIUTCA B (pOopMe IK3aMeHa
4.2.2. O1eHOYHBIE CPENCTBA ISl TPOMEKYTOUHOM aTTECTAIlUH.
[Tpumep sK3aMeHAIMOHHOTO OMIIeTA!
buner Ne 1
1. 3amgaua, npuBOASIIAs K MOHSATUIO OMpeeIeHHOro uuterpana. Onpenenenusiii uurerpai. CBolcTBa.
Mertonub! Beruucnenus. [Ipunoxenus.
2.  OyHkusa MHOTHX nepeMeHHbIX. JuddepennupoBanue GyHKIIMN MHOTHX TIEPEMEHHBIX.

9] 4 2
3. 3aodaua: HailiT uHTEpBaJIbl MOHOTOHHOCTU QYHKIIMU ) =X —2x" —5.

4.2.3. IlIkana onleHUBaHUIA:

- OLEHKAa «OTIMYHO»: M3J0KECHHBIH Marepuan (paKTUYeCKH BEpEH, HAIMYHME TITYOOKHUX HCYEpPIIbIBAIO-
IIUX 3HAaHUH B 00BbEME YTBEP)KACHHOM MPOTpaMMbl JUCIUIUIMHBI B COOTBETCTBHU C IOCTABJICHHBIMU
pOrpamMMoil Kypca HelIsIMU U 3aauaMi 00y4YeHHS; TPAaBUIIbHBIC, YBEPEHHBIE ACHCTBHS 11O PUMEHEHHUIO
IIOJIyYEHHBIX KOMIIETEHIIMI Ha IPAKTHKE, TPAMOTHOE U JIOTUYECKH CTPOIHOE M3JI0KEHHE MaTepuaia Ipu
OTBETE, yCBOEHUE OCHOBHOW M 3HAKOMCTBO C JIONOJIHUTEIBHON JINTEPATYPOil;

- OIICHKA «XOpOILI0»: HAIMYKHE TBEPBIX U IOCTATOYHO MOJHBIX 3HAHUN B 00BbEMe YTBEPKAECHHOM Mpo-
rpaMMbl JTUCUUIUIMHBI B COOTBETCTBUU C LIETSIMU OOy4YEHUs, MPaBUIbHBIE ACUCTBUSA MO MPUMEHEHUIO
3HAHWUW, YMEHUH, BIaJICHUN Ha MPAKTHUKE, YETKOE M3II0KEHHUE MaTepuaa; IOMYCKalTCsS OTAEIbHBIE JI0-
TMYECKUE U CTUJIMCTHYECKHUE MMOIPEIIHOCTH, YCBOEHUE OCHOBHOM JINTEpaTypbl, PEKOMEHJOBAaHHOM B IIPO-
rpamMMme JUCHUTUIHHEI,

- OIICHKa «yJIOBJICTBOPUTEIHHOY»: HAJTMUUE TBEPABIX 3HAHUK B 00bEME yTBEP)KICHHOW MPOTpPaMMBbI B
COOTBETCTBUM C LEISIMU U3YYEHHUS, U3JI0)KEHUE OTBETOB C OTJEIbHBIMU OHIMOKaMH, YBEPEHHO HCIIpaB-
JIEHHBIMHU TIOCJI€ JIONOJHUTENBHBIX BOIPOCOB; MPaBUIIbHBIE B IIEJIOM JIEHCTBUS MO MPUMEHEHUIO 3HAHUMN
Ha MPAKTHKE;

- OLIEHKAa «HEYJIOBJIETBOPUTEIHHO»: OTBETHI HE CBSI3aHBI C BONPOCAMU, HAJIMUUE TPYOBIX OIIMOOK B OT-
BETE, HEITOHMMAaHUE CYIIHOCTH H3JIaraéMoro BOIPOCa, HEyMEHUE MPUMEHSTh 3HaHUS Ha MPAKTHUKE, He-
YBEPEHHOCTb U HETOUHOCTh OTBETOB Ha JIOMOJHUTEIbHBIE U HABOSAIINE BOIIPOCHI.

[TonHbBINM KOMIUIEKT OIEHOYHBIX CPEJICTB XpPaHUTCS Ha Kadeape.

4.3.  CoOTBETCTBHUE OLICHOYHBIX CPEACTB MPOMEKYTOUHON aTTECTALMU 110 AUCHUIIINHE GOPMUPYEMBIM

KOMITETEHIIUSIM
Kon Kox nankaropa noctmxenns |  OLEHOYHBIE CPENCTBA IPOMEKYTOYHOM aTTECTALUU
KOMIIETEHIINH KOMITIETEHIIUH Omnpoc no 6unety
YK-1 NAYK-1.2 +
OIIK-2 NAOIIK-2.1 +

4.4. Kputepuu OIEHKH CPOPMHUPOBAHHOCTH KOMIIETEHIIMI B paMKaX MPOMEXKYTOYHOH aTTecTaluu Mo
JTUCIUTLTAHE

Konx naanka- Ctpykryp- Kputepuu onieHkn copMHUpPOBAHHOCTH KOMIETEHIIHH
Kon TOpa JOCTU- | HBIE AJIEMEH-
KOMIIETEHIIUN | >KEHHUS KOM- TBI OLIEHOY- He chopmupoana CdopmupoBana
IICTCHII NN HBIX CpeI[CTB
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Konm unauka- | Crpykryp- Kpurepuu onienku chopMupoBaHHOCTH KOMIIETEHITUN
Kon TOpa AOCTU- | HBIE DIEMEH-
KOMIIETCHIIUM | >KCHUSA KOM- | TbI OLIEHOY- He chopmupoana CdopmupoBana
MIeTCHITNH HBIX CPEICTB
YK-1 NAYK-1.2 Omnpoc 1o - He 3naeT npuHUUIIBI - 3HaeT MPUHIUIIBI cOOpa,
owiery cbopa, orbopa u 060011Ie- | oTOOpa U 0OOOIICHUS UH-

HUS UH(POPMAIIUH. dbopmaruu.
- He ymeer cooTHOCHTH - YMeeT COOTHOCUTH pa3-
pPa3sHOPOHbBIE HOPOJIHBIC
SIBIICHUSI M CHUCTEMATH3U- | SIBJICHUS W CHCTEMaTH3U-
poBaTh UX B paMKax W3- | pOBaTh HUX B paMKaxX W3-
OpaHHbIX BHIOB Tpodec- | OpaHHBIX BHIOB mpodec-
CHOHAJILHOM  JESTEeNbHO- | CHOHAJIBHON  JIesTeNbHO-
CTH CTH
- He Bnanmeer HaBbikamu | - Brameer HaBbIKamMu pa-
paboThl ¢ HMH(POPMALMOH- | OOTHI ¢ MH(POPMAIIMOHHBI-
HBIMH UCTOYHUKAMH, OIBIT | MU UCTOYHUKAMH, OIIBIT
HAay4yHOr0 IIOMCKa, CO3/a- | HAyYHOTO IIOMCKa, CO3/a-
HUS HAyIHBIX TEKCTOB. HUS HAyIHBIX TEKCTOB.

OIIK-2 NAOIIK-2.1 Ompocnio |- He 3Haer o cmocobax | - 3Haer o crocofax perre-

ounery pelleHusT CUCTeM JUHEH- | HUsI CHCTeM JIMHEHHBIX

HBIX anredpanvdecKux
YpaBHEHUI; OCHOBax BeEK-
TOpHOH anreOpbl, aHaIu-
THUYECKOM TE€OMETPUH Ha
IUIOCKOCTH M B MPOCTPaH-
CTBE,  MaTeMaTHYeCKOIrO
aHaJIM3a, B TOM YHUCIE: O
muddepeHIm-
pOBaHMSI M HMHTETPHUPOBA-
HUs, BUAax auddepeHIm-
QIIbHBIX YPaBHEHHH W Me-

npaBujiax

TO/JAaX HUX pELIEHUs; Yuc-
JIOBBIX psJiaX; MPUHLUIAX
JIMHEWHOTO IIPOrpPaMMHUPO-
BaHUs, TIpaduyeckoM U
CUMILIEKC-METO/IE

3aaad JIMHEHHOT O

pere-
HUS
MporpaMMHUpOBaHUs, Me-
TOJE€ TOTEHIUAJIOB; OC-
HOBHBIX MOJIOKEHUSX TEO-
pUU BPEMEHHBIX PSJIOB;

—  He ymeer BbIUUCIATH
ONpeAeNuTeNH, TPOU3BO-
IUTh pa3jnyHble orepa-
1002078

HaJ  MaTpHULaMU;

anreOpanvyeckux ypaBHe-
HUM; OCHOBax BEKTOPHOM
anreOppl, aHATUTUYECKON
reOMETPUM Ha IUIOCKOCTH
U B NPOCTPAHCTBE, MaTe-
MaTHYECKOr0 aHajn3a, B
TOM 4YHCJE: O TpaBHIIaxX
muddepeHIMpoBaHus U
UHTETPUPOBAHUS,  BUOAX
Qg depeHIaIbHbIX

yYpaBHEHUU U METOJax MX
pelIeHUs; YMCIOBBIX psi-
Jax; IpUHIUIAX JTUHEWHO-
ro  MporpaMMHpOBaHMUS,
rpaguyeckoMm U CHM-
IUIEKC-METO/IE  PELIEHUs
3a7a4  JMHEMHOro  Mpo-
IrpaMMHpPOBAHUs, METOJIe
IOTEHLUAJIOB; OCHOBHBIX
MIOJIO)KEHUSAX TEOPUU Bpe-
MEHHBIX PSIJIOB;
—  Ymeer  BBIUHCIATH
ONpeAeNUuTeNH, TPOU3BO-
IUTh pa3iHyHbIe oIepa-
102078

HaJl MaTpHIaMu;
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Kon
KOMIICTCHIINU

Kox nannka-

TOpa JOCTH-

JKEHHS KOM-
METEHIINN

Crpykryp-
HBIC DJICMCH-
ThI OLICHOY-
HBIX CPEICTB

Kputepuu onieHkM cpOpMHPOBAHHOCTH KOMIETEHIINH

He chopmuporana

CdopmupoBana

[I0JIb30BaTbCs BEKTOPHBIM
aHAJIM30M; UCIIOJIb30BaTh
AHAJMTUYECKHE M YHUCIICH-
HbI€ METObl PEUIeHUs aj-
reOpanveckux ypaBHEHUH;
NPUMEHATH amnmapar aHa-
JIUTUYECKON IeOMETPUM Ha
IUIOCKOCTH W B MPOCTpaH-
CTBE Ul PELICHUs CUTYya-
[MOHHBIX 3ama4; audde-
PEHLIUPOBaTh 3JIEMEHTap-
Hble (DYHKIIMH, TPOBOJUTH
uccieioBaHue  (pyHKUUH;
BBIYUCIISTH OIPEICIICHHBIC
U HEONpeACICHHbIC WHTE-
rpaiel; pemarb audde-
pCHIIMANBHBIE ypPaBHEHUS
U UX CHUCTEMbl IPUMEHH-
TEJIbHO K pPEaJbHbIM IpO-
eccaM; pemarb 3aJadu
JMHEHHOTO MPOrpPaMMHUPO-
BaHUS, NMPUMEHSS pas3iind-
HBIE METOJIbl; BBIYUCIATH
OCHOBHBIE XapaKTEPUCTH-
KA BPEMEHHBIX PSJIOB, CO-
CTaBIISATh IPOTHO3BI pPa3-
HKOHOMHUYECKUX
nokasaresnei rpaguue-
CKUMH U aHAJUTUYECKHUMHU

BUTHUA

METOJaMH;
- He Bnameer pemieHuem
CHUCTEM JUHEWHBIX anreo-
pandeckux u nuddepen-

[IUAJIBHBIX YpaBHEHUH;
muddepeHMpoBaHus U
MHTETPUPOBAHUS

[I0JIb30BAaThCsl BEKTOPHBIM
aHaJIM30M; HUCIOJb30BATh
aHAJIUTUYECKUE U YMCIICH-
HbIE METO/bI PELICHUs a-
re0pandeckux ypaBHEHHUH;
NPUMEHSATH amnmapaTr aHa-
JIUTUYECKON F€OMETPUM Ha
IUIOCKOCTH U B MPOCTpaH-
CTBE Il PELICHUsl CUTya-
IIMOHHBIX 3ama4; audde-
pPEHLIUPOBaTh 3JIEMEHTap-
Hble (DYHKIMH, POBOAUTH
UccleloBaHue  (PYHKLUI;
BBIYHUCIISITH OIPE/ICIICHHBIC
U HEONpe/eJICHHbIC WHTE-
pemats audde-
pEeHIIMANbHBIE ypaBHEHHS

rpabl;

U HUX CHCTEMbl MPUMEHHU-
TEJIbHO K pEeaJbHbIM IpO-
neccaM; pemaTrh 3aJadd
JMHENHOTO MPOrpaMMHpPO-
BaHUs, IPUMEHSISI pa3ind-
HbI€ METOJbl; BBIYUCIATH
OCHOBHBIE XapaKTEPUCTH-
KU BPEMEHHBIX DSIJIOB, CO-
CTaBJIATH IPOTHO3BI pa3-
YKOHOMUYECKUX
noKazaresen rpaguye-
CKMMH U aHAJUTUYECKUMHU

BUTHUA

METOaMU;
- Bnageer pemenuem cu-
CTEeM JIMHEWHBIX anrebpa-
nyeckux u nuddepeHu-
QNBbHBIX ypaBHEHUU; Aud-
(depeHIMpOBaHUs U HHTE-
TPUPOBAHUS

Komnerenius cunraercsi chopMUpPOBAHHON Ha ypOBHE TPeOOBAHMM K AUCUUILIIMHE B COOTBETCTBUU C 00-

pa30BaTeNbHON IPOrPaMMOM, €CIM MO UTOraM NPUMEHEHHS OLIEHOYHBIX CPEJICTB MMPOMEKYTOYHON aTTe-

CTall UK UX OTACIBHBIX 3JICMCHTOB PE3YJIbTAThl, JECMOHCTPUPYEMBIC O6y‘-IaIOHH/IMC$I, OTBCYAIOT KpHU-

Teputo CPOPMUPOBAHHOCTH KOMIIETEHITHH.

Ecnu o utoram rnpoBeZCHHOM MPOMEXKYTOUHOM aTTeCTallui XOTs Obl OJ1HA U3 KOMIIETEHIIUN HEe chopMu-

poBaHa Ha ypoBHE TpeOOBaHM K AUCHUILIMHE B COO’iBzeTCTBI/II/I ¢ oOpa3oBarenbHOI Mporpammoit (pe-




3yJbTaThl OOYYAIOIIETOCS HE COOTBETCTBYIOT KPHUTEPHUIO CHOPMHPOBAHHOCTH KOMIIETCHIIMH), 00ydaro-
IIEMYCSI BEICTABIISIETCSI OLICHKA «HEYIOBJICTBOPHTEIBHOY.

5. MeToanueckue MaTepHaJibl 1JIsd Oﬁy‘lalOIIII/IXCH M0 OCBOCHHIO JHUCIUITJIMHBI

Metoanyeckre MaTepHraibl s 00ydarommxcs no ocoeHuo qucuuruinael b1.6.3 «Marematukay. [1o-
HBIA KOMIUIEKT METOJIUYECKUX MAaTEpUaAJIOB JUIsl 00yUYaIOIIMXCsl 10 OCBOCHUIO AUCLUIUIMHBI XPAaHUTCS HA
kadenape UMK 1 MaTeMaTHKH.

6. YueOHasi iuTepatypa uisi 00y4aonmuXxcs Mmo JUCHUILIHHE

6.1. OcHoBHas nUTEpaATYpA.

1. Kypc maremMaTuku JUisi TEXHUYECKHX BBICIIUX Y4eOHBIX 3aBeieHui. YacTh 1. AHanuTUuyecKkas reo-
metpus. [Ipenenst u psaapl. @yHKIUU U pou3BoaHbIe. JIMHelHas 1 BeKTopHas anredpa: yueOHOe MOoco-
oue / mox penaxiueit B. b. MonoctieBa, E. A. Ilymkaps. — M3a. 2-e, ucnp. — Cankrt-IletepOypr ; Mocksa
; Kpacnopnap : Jlanp, 2013. — 542 c. 15 3k3.

2. Jlaxosckuii B. A. Kypc MaTeMaTuku Jisl TEXHUYECKUX BBICIITMX Y4eOHBIX 3aBeieHuid. YacTp 2. DyHK-
MU HECKOJIKHX MepeMeHHbIX. HTerpanpHoe ncuncnenue. Teopus nois: yueOHoe mocodue / B. A. JIsxos-
ckuii,A. 1. Mapteinenko, B. b. Munocnes; noja penakiueit B. b. Monocuesa, E. A. [lymkaps. — U3a. 2-e,
ucnp. —Cankr-IlerepOypr ; Mocksa ; Kpacuonap : Jlans, 2013. — 428 c. 15 3xk3.

3. Kypc mMaremaTtuku Ay TEXHHUYECKUX BbICHIMX yuyeOHbIX 3aBereHuil. Yactes 3. uddepeHunanbHble
ypaBHEHUs. YpaBHEHUs MareMaTuueckoi ¢u3uku. Teopus onTumusanuu: yuedHoe mocodbue / mnoxa pe-
nakuueit B. b. Monoctesa, E. A. [lymkaps. — U3a. 2-e, ucnp. — Cankr-IletepOypr ; Mocksa ;KpacHonap
: Jlagw, 2013. — 513 ¢. 15 ox3.

4. Kypc maremaTtuku AJi1 TEXHUYECKHUX BBICHIMX Y4eOHBIX 3aBeneHui. YacTe 4. Teopus BepoaTHOCTEH
Y MaTeMaTHyecKasi CTaTUCTUKa: yueOHoe mocobue / mof penakuueit B. b. Monocuesa, E. A. [lymkaps. —
Wzn. 2-e, ucnp. — Cankr-IlerepOypr ; Mocksa ; Kpacuomap: Jlans, 2013. —304 c. 15 3k3.

5. Mopo3zos, 0. B. OcHOBBHI BbICIIECH MaTeMaTUKH U CTATUCTHKHU: YUEOHHK Ui (apMaleBTUYECKUX
By30B / }O. B. Mopo3oB. — Mocksa: Meaununa, 2004. — 232 c. 30 k3.

6. OcHOBBI BbICIIEH MaTeMAaTUKH U MaTEeMaTHMYECKON CTAaTUCTHKHU: yueOHUK 11 By3oB / M. B. Ilas-
ymkoB [u 1p.]. — Mocksa : [DOTAP-Menua, 2012. —423 c¢. 110 k3.

7. TI'mypman B.E. Teopus BeposiTHOCTE M MaTeMaTHdeckasi cTaTucTuka. Yueb. mocooue/ B.E. I'myp-
MaH.

—  M.: Breicmas mkoia, 2004. — 479 c. 38 sk3.

8. I'mypman B.E. PykoBOACTBO K pellIEHHUIO 33/1a4 110 TEOPUU BEPOATHOCTEH U MATEMAaTUYECKOM U CTa-
TUCTHUKE: yuyeObHoe mocobue mist BTy30B / B. E. 'mypman. — Usn. 2-e, non. — MockBa: Beicmias mikorna,
1975. —334 c. 45 k3.

6.2. JlomonHUTENbHAS JIUTEPATYPA.

1.  Hanxo IL.E. Beiciias matemaTuka B ynpakHeHusix u 3agadax: B 2 1./ IL.E. laaxo, A.I'. Tlonos, T.41.
KosxxeBaukoBa. — M: Breicor. mk., 2003. — 2 T.

2. Meroauyeckue yKa3aHUs U KOHTPOJIbHBIE 3a/laHUs K JIaOOpaTOPHO-BBIYMCIUTENIBHBIM 3aHATHIM I10
Kypcy BBICHIEH MareMaTHKH. YueOHo-meTtoauueckoe mnocobue/ FO.JI. Janunos, B.M.  [lanunosa,
JLLA. Cocnuna, H.E. Tuxonosa. — [lepmsb: [II'DA, 2008. — 196 c.

3. COopHUK MHIUBUAYATbHBIX 33JaHHUN 10 MAaTeMAaTUKE JJIS TEXHUYECKUX BBICIIUX y4eOHBIX 3aBefe-
HUH: yueOHOe Tocobue anst By30B. U.1: AHanuTtnueckas reometpus. [Ipeaenst u psapl. OyHKIUH U TIPO-
n3BoaHbBIC. JIMHETHAS U BeKTOpHas anredpa. uterpupoBanue. Teopust nosist / mox pen. B.b. Munoctera,
E. A. Tlymkaps. — U3zna. 2-e, ucnp. — Cankr-IletepOypr; Mocksa; Kpacnonap: Jlans, 2013. — 601c. 15 sk3.
4. COOpHUK MHIMBUIYaJIbHBIX 3aJaHUM 1O MaTeMaTHUKE JJI TEXHUYECKUX BBICHIMX Y4eOHBIX 3aBeje-
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HUii: yuyeObHoe rocobue mis By30B. U. 2 Jluddepennnanbapie ypaBHEHUS. Y paBHEHUSI MaTeMaTHYECKOM
¢bu3ukn. 3amaun ONTUMHU3AIMU. Teoprsl BEpOSTHOCTEH M MaTeMaTH4ecKas cTaTucTuka / mon pen. B.b.
Munocnesa, E. A. [Tymxkaps. — U3a. 2-e, ucnp. — Cankr-IlerepOypr ; Mocksa ; Kpacnonap: Jlans, 2013.
—314 c. 15 k3.

7. MaTepuajJbHO-TeXHHYecKasi 0a3a, MH(POPMAIMOHHBbIE TEXHOJIOTMH, IPOrPAMMHOE o0ecrieyeHue u
HH(OPMALNMOHHBbIE CIPABOYHbBIE CHCTEMbI

Y4eOHble ayAUTOpUU ISl TPOBEACHUS 3aHATHI CEMUHApPCKOrO THIIA, FPYMNIOBBIX M MHIWBUIYaIbHBIX
KOHCYJIbTAIIMH, TEKYIIEr0 KOHTPOIS M MpoMexyTodHou arrecranuu 301, madoparopnsiii kmace 409,
KomnbroTepHbIe Kiaacchl 303 u 211.

MynbTUMEANIHBIA KOMILUIEKC (HOYTOYK, MPOEKTOpP, IKpaH), MEPCOHAIbHBIE KOMIIBIOTEPbI, MOHUTOPHI.
Crou mabopaTopHbIi ¢ ANIeKTpopo3eTkoit 16 mr. Cucremubie 6110ku 4 mt. Monutops! 25 mr. TepmuHa-
ab1 27 wt. [poexTop 2 mwt. Hoyroyk 2 mr. Cron muceMenusiit 15 mr. [puntep 3 wt. MOV 1 wr. J{ocka
MarHUTHO-MapKepHas. HaGopsl TabIuIl 10 pa3IM4HbIM pa3ienaM JTUCHUILIHHBL. CHTyallMOHHBIC 3a/1a4H,
TECTOBBIC 3a7jaHus 10 u3ydyaeMbIM TeMaM. Jlocku. [laket oducubix mporpamm Microsoft Office 2010.
BosmoxHOoCTh paboThl ¢ MIHTEpHET-pecypcamMil B KOMIIBIOTEPHOM KJIAcCE€ Ha CIEMAaTU3UPOBAHHBIX Cail-
Tax 1o MaTeMaTUKE U CTATHCTHUKE.
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AHHOTAIIUSA PABOYEN IMPOT'PAMMBI JUCITATLINHBI

b1.b.3 Maremaruka
Kon u HanmMeHoBaHMe HanpaBJeHUs1 NOATOTOBKH, npodus: 18.03.01 Xumuueckast TEXHOJIOTUS.
XuUMHUYECKask TEXHOJIOTHSI JIEKAPCTBEHHBIX CPEACTB.

KBanudukamnus (cTenens) BHIMYCKHUKA: OaKanaBp.

®opMa 00ydeHHUsA: OYHAs.

®opmupyembie komnerenuun: Jucrummaa b1.6.3 «Martematukay obGecriednBaeT OBIaJeHUE CIICTY-
IOLMMU KOMIIETCHIIUAMM:

VK-1 — cnocoGeH ocymecTBIsATh OUCK, KPUTUYECKUI aHAIW3 M CUHTE3 MH(pOpMalUU, IPUMEHSATh CH-
CTEMHBIN TIOJIXO/1 JJIsl PEIICHUs MOCTABICHHBIX 331a4, (OPMUPYIOTCS TaHHOW AUCIUILIMHON YaCTHYHO.
NAYK 1.2 — onpexnensier, MHTEPHPETHPYET U paHXupyeT uHpopMaruio, TpeOyeMyro IJs pelieHus mo-
CTaBJICHHOM 3a7a4H.

OIIK -2 — crocoOeH HCIoNIb30BaTh MaTeMaTHUeCKHue, GU3NYeCKue, (PU3UKO-XUMHUYECKUE, XUMUICCKHEC
METO/bI U1l pellieHus 3a/1a4 IPpodeCcCHOHATBHON 1EATEIbHOCTH.

NJOIIK — 2.1 — ucnosb3yeT 3HaHUsA B 00J1aCTH MaTEMAaTUKU JUIsl peIlieHHs 3a/1a4 Po(hecCHOHAIbHON Jie-
ATEIbHOCTH.

O0beM u MecTO IMCUMILIMHBI B cTpyKType OITOII:

Hucuunnuna b1.b.3 «Maremaruka» otHocutes k 6a3oBoii yactu OIIOII, nzydaercs Ha 1 kypce B 1 u 2
CeMeCTpax B COOTBETCTBHH C YUEOHBIM IJIAHOM, 00IIast TPYA0EMKOCTh TUCIHMITIHHBI — 324 dacoB / 9 3a-
YeTHBIX eAUHUI (3. €.). KonndyecTBo akajgeMu4eckux 4acoB, BHIJICIICHHBIX Ha KOHTaKTHYIO paboTy ¢ mpe-
nogasatesneM — 196 yacoB, u3 Hux 60 yacoB — JieKIMH, 136 4acoB — MPaKTUYECKHUE 3aHATUS, HA CAMOCTO-
ATENbHYI0 paboTy oOy4daromuxcs — 92 vaca.

Coaepsxkanue TUCHHUIVINHBI:

Paznen 1. Anre6pa u reomerpus. Tema 1.1. Onpenenurenu. Onpenenurenu 2-ro U 3-ro nopsjakoB. Tema
1.2. Matpuuel. OcHOBHBIE NOHATUA Teopun MaTpull. Tema 1.3. Cucremsl nuHENHHBIX ypaBHeHUH. Tema
1.4. BextopHasa anrebpa. OnpeneneHue U BUIbl BeKTOpoB. Tema 1.5. Ananutuyeckas reoMerpus Ha
mmockocTu. Tema 1.6. Tonsapuas cuctema koopaunat. Tema 1.7. Kpubie BTroporo mopsiiaka. Tema 1.8.
AHanutuyeckas reoMeTpHUsl B IPOCTPAHCTBE.

Pa3nen 2. OcHoBbI MaTeMaTHueckoro aHanusa. Tema 2.1. @yuknuu. Csoiictsa. I'papuku. [Ipenen pynk-
uuu. Tema 2.2. [lpousBognas pynkuuu. Tema 2.3. VccnenoBanue ¢pynkiuil. Tema 2.4. @yHKIMU He-
CKOJIbKUX NepeMeHHbIX. Tema 2.5. Heonpenenennsiit uaterpan Ilepsoodpasnas pynkius. Heonpene-
neHHbIi naTerpan. Tema 2.6. Onpenenennslii unterpan. ®opmyna Hetorona — JleitOnuma.

Paznen 3. luddepennmansubie ypaBHeHus. Tema 3.1. luddepennunanbable ypaBHEHHUS TEPBOTO MOPsi -
ka. Tema 3.2. JluddepennanbHble ypaBHEHUS BBICIIUX MTOPSIKOB.

Paznen 4. Pansl. Tema 4.1. Uucnossie psaasl. Tema 4.2. @yHknnoHanbsHble psaasl. CteneHHble psaasl. Tema
4.3. Paznoxenne QyHKIHN B CTETICHHBIC PSI/IBI.

Pazgen 5. DnemeHTH 5KOHOMUYECKOM MaTeMaTUKH. Tema 5.1. BpeMeHHbIe psiibl. Buabl BpeMEHHBIX psi-
noB. Tema 5.2. OcHOBHBIE 3a1a4M JINHEWHOTO MTPOrpaMMHUPOBAHUS.

DopmMa NPOMEKYTOYHON aTTECTALMU: DK3aMEH.
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