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1.Ilens ¥ nepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUsI 10 AN CHMILIMHE, COOTHECEHHBIX
¢ IVIAaHMPYEeMBbIMH Pe3yJIbTaTAMHOCBOCHHS NIPOrPaMMbl 0aKaJIaBpHATA

[lenpto u3yyeHHs AUCUUILUIMHBI «BpIcliasg mareMaTHka» sBiseTcss (GOPMHUPOBAHHE Y
00y4aromuxcsi CUCTEMbl 3HAHWH M HAaBBIKOB IO BBICIIEH MaTeMaTHKe, HEOOXOAWMBIX JUIS
PEILICHHs TOCTABJIICHHBIX YKOHOMUYECKUX 3a/1a4.

B pesynbrare ocBoenuss OIIOIl OakanmaBpuata oOydarouiuiics IOJDKEH OBIIAIETh
CIIETYIOLIMMHU Pe3yIbTaTaMH 0Oy4eHUS MO IUCLUIIIMHE:

Koanl Pe3yabTaThl IlepedyeHb MIaHMPYyeMBbIX Pe3yJbTATOB 00y4YeHUS
KOMIIETEHIINH ocBoeHusaOIIOII 10 JUCIHUILIIUHE
YK-1 Crocoben VK-1.1 3HaerT OCHOBBI CHCTEMHOI'O MOAXOAa K

OCYIIECTBIISATh MMOUCK, |OCYIIECTBICHUIO TIOWCKA, KPUTHYECKOTO aHalu3a |
KPUTUYECKUM aHAJIW3 M |[CMHTEe3a WH(OpMAIMU JUIsl pEIIeHUs] MOCTaBICHHBIX
cuHTe3 uHbopMaIuy, [3agad,

npuMeHsATh cucTeMHblid [YK-1.2. ¥YMeeT NpUMEHSATh CHCTEMHBIH TOAXOM HA
MOJXOJ AJISl PEIICHUST  |OCHOBE IOWCKA, KPUTUYECKOTO aHaIW3a U CHHTE3a)
MOCTABJICHHBIX 33/1ad  [MHGOpMAITUH TS perieHus 3a1a4 B
podeccnoHabHOM 0051acTH;

VK-1.3. Baageer HaBhIKaMH IIOMCKAa, CHHTE3a U
KpUTHYECKOTO aHaim3a uHGOpManmuu B  CBOEH
MpoeCCHOHAIBHONW 00JIaCTH; BJIAJCET CHCTEMHBIM|
[TOJIXO0JIOM JIJIsl PEIICHHUSI TOCTABJICHHBIX 3a]1a4.

OIIK-2 Crniocoben OIIK-2.1 3Haer OCHOBbI HH(MOPMAIMOHHOH H
OCYIIECTBIISATH cOOp, onomuorpaguueckoi  KyJabTypbl,  IO3BOJISIFOIITUX
00paboTKy U BHIOpATh aKTYaJIbHYIO WH(pOpMAIHIO, TPeOyeMyIo ]
CTaTUCTHYECKUI [IPOBEICHUS TEXHIUKO-DKOHOMHUYECKUX
aHAJIN3 JJaHHBIX, OIIK-2.2 Ymeer BBIOPATh aKTyaJIbHYIO
HEOOXOIUMBIX IS nH(pOpMaInio, TpeOyeMyro JUIsl TPOBEACHHS TEXHUKO-
pereHus PKOHOMHYECKMX  pPacdyeToB  NPOQecCHOHATbHOM]
MIOCTaBJICHHBIX NIeSITeIPHOCTH U TIPOBECTH €€ aHAITU3

sxkoHomuueckux 3agau  [OIIK-2.3 Baameer meromamu u cpeacrBamu cOopa,
00paboTKK M aHanm3a WHGOPMAIMH, HEOOXOAMMON
Ui pelieHWsl  CTaHAApTHBIX  3aJad  TEXHHUKO-
HYKOHOMHUYECKOU OIIEHKU

2. Mecto aucuuniaunsl B crpykrype OIIOII 6akanaBpuara

Jucuuminza 51.0.09 «Briciias MaTeMaTHKa» OTHOCUTCS K 00s3aTeIbHOM YacTu 0J10Ka 1.
«Incummmnsl (Moxynu)» yaeoHnoro miana OITOIT 6akanaBpuaTa Mo HampaBJICHUIO TOATOTOBKH
38.03.01 «OxoHomukay. [ucummianHa «Beicimias mareMaTHKa» H3ydaeTcss OO0ydaronMMUCS
o4HOH (hopmbI 00yueHusBl, 2 cemecTpax, OUHO-3a09HON (OpMBI 00yUeHus — B 1, 2 cemecTpax.

3HaHWsI, YMEHHS ¥ HAaBBIKHM, IOJYYCHHBIE NPU HW3YYCHHH UCIUIUIMHBI «BpIcimas
MaTeMaTtukay, OyAyT HeoOXOAMMBI Il YIIyOJEHHOTO M  OCMBICICHHOTO BOCIPHUSATHUS
TUCIUTUIAH:  «MaKpodIKOHOMHKa», «MHKPOIKOHOMHUKA», «IDKOHOMETPHUKa», «IKOHOMHKO-
MaTeMaTH4eCKOe MOJEIUPOBAHHE.



3.00beM AUCHHUILIMHBI B 324€THBIX €IMHHUIAX C YKA3aHHEM KOJMYECTBA aKaJeMHYeCKHX
4YacoB, BbIIeJeHHbIX HA KOHTAKTHYI0 pa6oTy o0y4aloluxcs ¢ npenojaasaresieM (1o BUIam
3aHATHH) MHA CAMOCTOSATEILHYI0 PA00Ty00y4arommMXxcs

OO0masTpy10eMKOCTh(00beM ) AucuuIuMHbICOCTaBIsIeT10 3aueTHbIX equnmil (3.€.), 360

aKaICMHUYCCKHUXYaCOB.

3.1. O0béM TMCHUILUIMHBI 10 BUAAM Y4eOHbIX 3aHATHI (BYacax)

st ounoii popmbl 00yUeHHs1
O6mast Tpyao&éMKOCTh AucuurInHbl coctaBisgeT 10 3auérHbix eauaui 360 yacos

O0BEMINCIUIIIINHBI Bcerouacos

OO611ast TPYT0EMKOCThAUCIIUTUTAHBI 360
KonrtakTHas pabora 96
AynautopHas paboTta(Bcero): 96
Jlexmun 46
CeMuHapbI, TPAKTHYECKUC3AHATHS 50
CamocrosrenbHasipadoTa o0yJaromuxcs (BCero) 228
KypcoBas pabota -

3aueT ¥

JK3aMeH 36

JJ1st 04HO-3204HOMH (GopMBI 00yYeHHS
OO6mmas Tpya0€MKOCTh AUCIUIUTHHBI cocTaBisieT 10 3auérnpix enunui 360 yacos

O0bEMIN CUNTITTHHBI Bcerouacos

OO01ast TPyA0EMKOCThAUCIUTIIIIHBI 360
KonrakTHas pabora 78
AynuTtopHas padora(Bcero): 78
Ulekiun 36
CeMuHapbl, NPaKTUYECKUE3AHATHS 42
CamocrosiTenpHas paboTa oOyqaronmxcs (BCero) 246
Kypcoas pabora -

3aueT +

DJK3aMeH 36

4, Conep:xkanue TUCHUIIMHBLCTPYKTYPUPOBAHHOE MO TeMaM (pa3aejiaM) ¢
YKa3aHUeM OTBEJeHHOr0 Ha HUX KOJIMYeCTBA aKaJeMUYeCKNX YaCOB U BH/I0B

Y4eOHbIX3aHATHI

4.1. Pa3nenbl JMCUUILIMHBI ¥ TPYA0E€MKOCTH 10 BUIaM Y4eOHbIX 3aHATHI (B

aKaJeMUYeCKUX4acax)




HaumeHoBaHue TeMbl Bcero KoanuecTBo yacos
KonrakTHas padora Bueayaur.
=2 padora
% o =) Jlekuunm | Ilpaktuyec | Camocr.
é = g KHue padora
o o o o o o o o
&E | & & 2 & | &
Sl coc ||| @ ¢
Pa3nen 1. Anre6pa maTpuig 54 54 8 8 12 10 34 36
1. |Marpwuiibt 10 10 2 2 2 2 6 6
2. |ObpaTHas maTpuIa 14 14 2 2 2 2 10 10
3. |Cucrtembl JIMHEHHBIX } 12 19 5 5 4 4 5 6
areOpanyecKux ypaBHEHUH
4. |HUccnegoBaHue CUCTEMBI m
JUHEHWHBIX YpaBHEHUHN C n 18 18 2 2 4 2 12 14
HEU3BECTHBIMU
Paszgen 2. BekTopHas ajareopa 48 48 8 6 8 8 32 34
5. |DneMeHThl BEKTOpHOU alireOphl 12 12 2 2 2 2 8 8
6. |JIuHeliHbIC BEKTOPHBIC 16 16 2 2 2 2 12 12
IPOCTPAHCTBA
7. |JluneitHbie 0TOOpaXKEHUS 20 20 4 2 4 4 12 14
Paznen 3. AHaauTuyeckasi reoMeTpust 40 40 4 2 4 2 32 36
HA MJIOCKOCTH U B MPOCTPAHCTBE
8. |JIunus Ha mIockocTH 20 20 2 2 2 2 16 16
9. |IIpsmas " MIJIOCKOCTh B
HpOCTpAHCTEE 20 20 2 2 16 | 20
Pa3nen 4. BBenenue B ananus 34 34 6 6 6 6 22 22
10. | dynkuun 12 12 2 2 2 2 8 8
11. | IIpenensr Gpynkumii 12 12 2 2 2 2 8 8
12. |HempepbiBHOCTH (hyHKITHIH 10 10 2 2 2 2 6 6
Paszpen . JAudpdepennuaibHoe
HCYHCJICHHE bynxkumii onuoii| 48 48 6 6 6 6 36 36
nepeMeHHOn
13. | ITpousBoanHas u auddepeHiuan 28 28 4 4 4 4 20 20
byHKIIMN
14. | TTpunoxeHue TpOrU3BOTHON 20 20 2 2 2 2 16 16
Paznen 6. JAunddepennuanbHoe
ucuucjienme (yHkuumii HeckoJabkux| 16 16 2 2 2 2 12 12
nepeMeHHbIX
15. | ®yHKIIMM HECKOJBKUX MEPEMEHHBIX | 16 16 2 2 2 2 12 12
Pazgea 7. UnTerpajibHOE MCUMCIICHHE 50 50 6 4 6 6 38 38
16. | ITepBooGpa3Has byHKIHS u
HEONPEIEICHHbIN UHTETpall 18 18 2 2 2 2 14 14
17.|OnpeneneHHbIi HHTETPAT 18 18 2 2 2 2 14 14
18. | HecoOcTBeHHBIE u IIBOVIHEBIE
—— 14 14 2 2 2 10 12




Pazgen 8. ludpepennuanbubie

ypaBHenusi. Psaabl 34 | 34 6 2 6 4 22 | 28

19. | Juddepennuanbuble ypaBHEHUs 29 22 4 2 4 2 14 | 18
TIEPBOTO MOPSIIKA

20. |YucrioBbie U CTETICHHBIE PSJIBI 12 12 2 2 2 8 10
Bcero no mucrumnmite 324 | 324 | 46 36 50 42 | 228 | 246
KonTpons 36 36
Hroro 360 | 360 | 46 36 50 42 | 228 | 246

4.2. Coaepxanue TUCHHMILIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM(pas3/iejiam)

Pasznenl. Anredpa matpun

Tema 1. MaTpuupbl.

Henu u 3ana4n AUCHUIUIUHBIL.

[TonsiTre maTpwuIlsl, oOIMi BUA MaTpuilkl. PaBabie MaTpuibl. Buasr matpuil. JInnelinbie
omnepaluy HajJ MaTpUIlaMH: CJIOKEHUWE MAaTpHUll, YMHOXKEHHE MaTpullbl Ha uucio. CBoicTBa
onepauuii. Onepauuu HajJ MaTpullaMU: TPAHCIOHUPOBAaHHWE, YMHOXeHHUE maTpull. CBoHCTBa
onepauuii. JInHelHas 3aBUCUMOCTb CTPOK MaTPULIBL.

Tema 2. O0paTHass MaTpuia

Onpenenurenu kBagpaTHEIX MaTpHil. CrocoObl BHIYMCIIEHUS OpeenuTeneit 2-ro, 3-ro u
BBICIINX TOpsnkoB. CBoiicTBa ompenenuTencii. MuUHOpH W anreOpanvecKue TOTOJHCHHS K
3JIEMEHTaM. BBIUUCIIEHHE OmNpeaenuTeNss pas3lioKeHHeM 10 CTpoke (cronduy) (Teopema
Jlamnaca).

OOpatHas marpuria. AITOPUTM BBIYHCIEHUS OOpaTHON MaTpuilbl. Perenrne MaTpuuHbIX
ypaBHeHul Buga AX=B, XA=B.

DneMeHTapHbIe MpeoOpa30BaHUsI MATPUIIBl. DKBUBAJICHTHOCTh MaTPHIl. PaHT MaTpuIlsl u
crocoObI ero BerauciieHus. CBolicTBa paHra maTpuilbl. basucHplli MuHOp Matpuibl. Teopema o
paHre MaTpHUIIbL.

Tema 3. Cucrembl JIMHEHHBIX aJredpandeckKux ypaBHeHUi.

Cuctembl nuHeWHBIX anreOpanueckux ypaBHeHuil (CJIAY). Pemenne CJIAY. Buabl
CJIAY. Pemienune cucTeM JWHEWHBIX YpaBHEHUH METOJOM oOOpaTHOW Marpuilel. Teopema
Kpamepa. Pemenue cucrem IMHENHBIX ypaBHeHU MeTogoM Kpamepa.

Pemienue cucteM JTMHEHHBIX ypaBHEHHI MeTonioM ['aycca. PemieHue cucteMm JIMHEHWHBIX
ypaBHeHu MeronoM JXXopaano — I"aycca. Ilpumenenne meronos I'aycca u Xopnano — I'aycca
PELLIECHUIO CUCTEM JIMHEUHBIX YPABHEHHUIA.

Tema 4. UccinenoBanue cucTeMbl M JHHEHHBIX YPABHEHHH ¢ N HEU3BECTHBIMHU.

Kpurepuii coBmectumoctn CJIAY (Teopema Kponekepa-Kanemnu). HccnenoBanue
CHCTEM M JIMHENHBIX YPABHEHUN C N HEU3BECTHBIMU.

OOmwmii TOpSAIOK pelIeHUsT CHUCTeMbl JIMHEHHBIX YypaBHEHUH. Pemienme cuctem m
JUHEUHBIX YpaBHEHUM C N HEU3BECTHBIMH B CIlydae, €CJIM PaHr CHCTEMbl MEHbILE YHCIa
HEU3BECTHBIX.

CucreMbl TMHENHBIX OJHOPOAHBIX YpaBHEHUHN. DyHIaMEHTalIbHAs CUCTEMA PEILICHUN.

Mopenb JIeoHThEBa MHOTOOTpPACIEBOM YKOHOMUKH (0aTaHCOBBIN aHATIU3).

Pasznea 2. BekropHas anreopa
Tema 5. D1eMeHTBI BEeKTOPHOI ajaredpbl
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Bekrop Ha IUIOCKOCTH M B NpOCTpaHCTBE. JIMHEHHBIE OIEpalMu HAJX BEKTOpaMU B
reomerpuueckoi gopme. [lonarue 6a3uca BEKTOPOB B MPOCTPAHCTBE. PasnmokeHne BEKTOpa 1o
6azucy. OpToHOpMUPOBaHHBIN 0a3uc B mpocTpaHcTBe. [IpsMoyronpHas cucreMa KOOpAMHAT B
npoctpaHcTBe. PasznokeHue BekTOpa IO OPTOHOPMHPOBAHHOMY Oa3uCy B IPOCTPAHCTBE.
Jlunelinble onepanyu HaJl BEKTOpaMU, 33JJaHHBIMU KOOPIUHATAMH.

CkangpHoe TpOM3BEACHUE BEKTOPOB, €ro CBOWCTBA. BbIpaxkeHHEe CKaJIpHOIO
IPOU3BENECHUS 4Yepe3 KOOPAMHATBl BEKTOPOB. YTOJd MEXAYy BEKTOpamMH. Y CIOBUSA
KOJUIMHEAPHOCTH W OpPTOTOHAJIBHOCTH BEKTOpPOB. BEKTOpHOE mNpou3BeNEHHE BEKTOPOB, €ro
CBOiicTBa. BbIpa’keHue BEKTOPHOTO NMPOM3BEICHUS Yepe3 KOOPAMHATHI BEKTOpPOoB. CMelaHHOE
IIPOU3BEJICHUE BEKTOPOB, €ro CBOMCTBA. BpIpakeHHE CMEIIaHHOIO IPOM3BEICHUS Yepe3
KOOpAMHAThl BEKTOPOB

Tema 6. J/InneiiHble BEeKTOPHbIE MPOCTPAHCTBA

N — MepHbIM BekTOp. JIMHEHHBIE Oollepanuu HaJg N — MEPHBIMU BEKTOpaMHu. JIMHeWHas
3aBUCUMOCTh M HE3aBUCHMOCTh BEKTOpPOB. JIMHeWHOe (BEKTOPHOE)MPOCTpaHCTBO. basuc u
Pa3MEPHOCTb JIMHEHHOIO MPOCTPAHCTBA. EBKIMAOBO IpPOCTpaHCTBO. JIMHEWHOE N-MepHOE
MPOCTPaAHCTBO. ba3uc U pa3sMepHOCTh N-MEPHOTO JIMHEWHOTO MpocTpaHcTBa. [lepexon k HOBOMY
0a3ucy B JIMHEHHOM MPOCTPAHCTBE. 3aBUCHMOCTh MEXIY KOOpAMHATAMHU BEKTOpa B Pa3HBIX
Oaszucax.

Tema’. JInneiinble 0TOOPaKeHUSsI

Jluneiinpie omeparopsl (oTOOpakeHHs, TpeoOpa3zoBaHusi). [lelicTBUS Haa JMHEHHBIMU
omeparopamu. Marpuna JIMHEHWHOro omeparopa. TeopeMa 3aBUCUMOCTH MEXAy MaTpULaMu
OJIHOTO M TOTO JK€ oIeparopa B pa3HbIx Oa3ucax. (CoOCTBEHHbBIE 3HAYCHHUS U COOCTBEHHBIC
BEKTOPHl JIMHEWHOTO ormepatopa. HaxokaeHne COOCTBEHHBIX 3HAYCHHH W COOCTBEHHBIX
BEKTOPOB JIMHEHHOTO orepaTtopa. JInHeltHas Moaesb oOMeHa.

Pazgen 3. AHaauTHyeckasi reoMeTpUs HA MJIOCKOCTH U B POCTPAHCTBE

Tema 8. JInnus HA MIOCKOCTH

JIuHMs Ha TJIOCKOCTH. YpaBHEHUE JIMHUM Ha IUIOCKOCTH. YpaBHEHHUs MpsSIMOMl Ha
IUIOCKOCTH. YpaBHEHHE MNPSAMON € YIIoBbIM Koddduuuentom. OOuiee ypaBHEHHE MPSIMOIL.
YactHble ciydan 00IIero ypaBHEHHS NMPSMON. YpaBHEHHUE TIPSIMOM, TIPOXOIAIIEH Yepe3 TaHHYIO
TOYKY B JJaHHOM HAIPaBJIICHUU. Y pABHEHUE NPAMOU, NIPOXOIALICH Yepe3 ABe TOYKU. Y pPaBHECHUE
MPsMOM B OTpe3Kax. Y paBHEHHUE MPIMOi, TPOXOAIIEH Yepe3 TaHHYIO TOUKY MEPIEeHINKYISIPHO
JAHHOMY BEKTOPY. YTOJ MEXIYy MPSMbIMU. Y CIOBUE NMApAJIEIbHOCTH U MEPIEHIUKYISIPHOCTH
NpsAMBIX. PaccTostHrE OT TOUKHU 10 TPSIMOM.

Kpussie Broporo nopsiaka.OkpyxHocts. KanHonnueckoe ypaBHeHue. CBOMCTBa KpUBOiA,
OCHOBHBIE XapakTepucTuku. Jiuunc. Kanonnueckoe ypaBHeHue. CBOMCTBA KPUBOM, OCHOBHBIE
xapaktepucTuku. ['mnepboma. Kanonuueckoe ypaBHeHue. CBoilcTBa KpHBOH, OCHOBHBIE
xapakrepuctuku. Ilapabona. Kanonmdeckoe ypaBHeHue. CBOWCTBa KPHBOH, OCHOBHBIE
XapaKTEPUCTUKH.

OO6mactp pemnieHUil JUHEHWHBIX HepaBeHCTB. | padudueckuil METON pEIIeHUS CHUCTEMBI
JUHEWHBIX HEPAaBEHCTB C JBYMs HeW3BeCTHBIMU. OO0JIaCTh pENIeHUN CHUCTEMBI JHUHEWHBIX
HEPABEHCTB.

Tema 9. IIpsiMmasi ¥ MJIIOCKOCTH B MPOCTPAHCTBE

VYpaBHEHHE IUIOCKOCTH B IPOCTPAHCTBE, NPOXOAAIIEH uepe3 JaHHYI0 TOYKY
NEPIEeHIUKYISAPHO TaHHOMY BekTopy. O01iee ypaBHEeHHE MIIOCKOCTH B IMPOCTpaHCTBE. YacTHbIE
cilydyau OOILEro ypaBHEHHUs IUIOCKOCTH. YpPaBHEHHE IUIOCKOCTH B MPOCTPAHCTBE, MPOXOASIICH
yepe3 TPU JaHHbIE TOYKH. YPaBHEHHUE IUIOCKOCTH B MPOCTPAHCTBE B OTPE3KAX. YTOJI MEKIY
IUIOCKOCTSIMH, YCJIOBUS ApAJUIEIbHOCTH U NEPIIEHIUKYIIPHOCTU ABYX IIOCKOCTEH.

Kanonnueckoe ypaBHeHHE TpSIMOM B TPOCTPAHCTBE. YpaBHEHHE TMPAMOM B
IPOCTPaHCTBE, MPOXOZsmeil depe3 nBe Touku. OOmiee ypaBHEHHE HPSIMOM B MPOCTPAHCTBE.
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[lepexon oT obmiero ypaBHEHHMsS K KaHOHMYECKOMY. YTON MEXAY NMPSMBIMH B IPOCTPAHCTBE.
VYcnoBue napayienbHOCTH U IEPIEHUKYISIPHOCTH MPSMBIX B IPOCTPAHCTBE.

Pasznea 4. Beeaenue B aHaJIu3

Tema 10. @®ynkuun

Yucna. IloHATHE KOMIUIEKCHOTO YHCa, AEHCTBUS HAJl KOMIUIEKCHBIMH YHCIIaMH.

[lonatue w™HoOXecTBa. OCHOBHBIE TIOHATHS TeOpUHM MHOXeCTB. Omepanuu Haj
MHOXkecTBaMU. OCHOBHBIE YMCIIOBBIE MHOXKECTBA.

[lonarue ¢ynkuuu. CnocoObl 3amanus (yHkuu. OCHOBHBIE CBOWCTBA (YHKLHUU.
Knaccudukanms dyakuuit. OCHOBHBIE 3jeMeHTapHble (QyHKIMH U ux rpadukn. CroxHas
¢yukuus. OOparnas ¢ynkuus. DyHxuus, 3amaHHas HesiBHO. IlpeoOpas3oBanue rpadukoB
dbynakuuid. [I[pumenenne QyHKITUN B SKOHOMUKE.

Tema 11. Ilpenesan! pyHKkumii

Yucnosele mocienoBaTesibHOCTH. OrpaHHMYEHHbIE U MOHOTOHHBIE IOCIIEOBATEIbHOCTH.
IIpenen 4ucIOBOM IOCIIENOBATENBHOCTH. |'€OMETPUYECKUMI CMBICIT IIpEAeiia YUCIOBOU
I0CJIE10BATENbHOCTH. [Ipu3HaKku cylecTBOBaHU Ipeena.

[Ipenen ¢pynxuun B 6eckoneunoctu. [Ipenen pynkiuu B Touke (mo Komwm u no I'eitne).
OcHoBHBIE TeOpeMbl O mpenenax (yHKIuW. beckoHeuHO Maibie W OECKOHEUHO OOJIbIINE
BEJIMYMHBI, UX CBOMCTBA. 3aMeyvaTeNbHbIe Mpeaeibl. PacKpbITHE HEOoNpeIeIeHHOCTEH pa3InyHbIX
THUIIOB.

Tema 12. HenpepbIBHOCTH yHKIMIA

OnuoctopoHHue mpeaenbl. HenmpepblBHOCTh (DYHKIUE B TOYKE W Ha WHTEpBaie. Todyku
paspeiBa ¢yHkuuu. Krnaccupukanuss Touek paspeiBa. KycouyHO-HeNpepbIBHbIE (DYHKLUH.
CgoiicTBa (yHKIHHA, HENPEPHIBHBIX B TOYKe. HempephIBHOCTH 3SJIE€MEHTApPHBIX (YHKIIHA.
CoiicTBa (hyHKIMIA, HETIPEPBIBHBIX Ha OTPE3KE.

Paznea 5. ludgdepennnanbHoe ncuucjiaeHne GyHKumnii 01HOM nepeMeHHOM

Tema 13. IlpousBoanasi u nuddepennuai GyHKUU

3amauy, NPUBOAAIIME K TMOHATHIO MNpoU3BOAHOM. OmnpeneneHue NPOU3BOAHOMN, €€
reOMETPUUYECKUN, MEXAHUYECKUI U SKOHOMUYECKUH CMbICT. CBA3b MEXAY HENPEPHIBHOCTHIO U
muddepeHpyeMoctsio  GyHKIMU. [IpoM3BOJHBIE OCHOBHBIX 3JEMEHTApHBIX  (DYHKIHIL.
OcHoBHbIe TipaBuiIa nuddepeHITpoBaHUS.

[IpousBoanas crnoxxkHoit M obpatHoil pynkmit. AuddepenunpoBanme HessBHONH (yHKINU.
Jlorapudpmuueckoe auddepennupoBanue. [Ipons3BoHbIE BBHICIIUX MOPSIAKOB. Mcmonas3oBaHme
HOHATHS IPOU3BOHON B SKOHOMHKE.

[Tonsitue muddepennnana ¢yakuun. CpoiicTBa muddepennuana. MHBapHaHTHOCTH
muddepentmana. Auddepenunanst BHICIINX MTOPSAKOB.

Tema 14. Ilpuiio:keHue Npou3BOHOM

OcHoBHBIE TeopeMbl 0 auddepenunpoBannu GpyHkun: reopema dPepma teopema Poss,
teopeMa Jlarpanxa, Teopema Komm. [IpaBumno JlonuTans st BEIMUCIEHUS HEONPEIETCHHOCTE.

[Ipu3zHaku Bo3pacTaHus W yObIBaHUS (PYHKIIMU. DKCTPEMYMbI (YHKIIMH, HEOOXOIUMOE 1
JIOCTaTOYHbIEC YCIOBUS SKcTpeMyMa QpyHKuuu. Hanbomnbinee n HauMeHblee 3Ha4eHUsT (PyHKITH
Ha OTpe3Ke. ANTOPUTM OTBHICKaHMsSI HAWOOJIBIIET0 M HAMMEHbBILIEro 3HauY€HUN HEempephIBHON
¢ynkunn Ha orpeske. Boimykmocts rpaduka dynxmum. JlocrarouyHoe YCIOBHE BBITYKIOCTH
¢byakuun. Toukn mepermba. HeoOGxomumoe W 10CTaTOYHOE YCIOBHUS Ieperuda. ACHUMITOTHI
rpapuka QyHkiuu. [IpumeHeHne nNpou3BOAHON K MCCIeIOBaHUIO (YHKIHMU U TOCTPOCHHUIO €e
rpaduka: cxema MoJTHOTO UCCIe0BaHUS (DYHKITHH.

Pa3nen 6. luddepennuaibaoe ucunciaenne GyHKIHA HECKOJIbKUX NMepeMeHHbIX
Tema 15. ®yHKIMH HECKOJBKHUX NepeMEeHHbIX
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OyHKIUU HECKOJIBKUX MepeMeHHbIX. DYHKINU JBYX MepeMeHHbIX. O0IacTh onpeaeacHus
u rpapuk GyHKIUU ABYX nepeMeHHbIX. Jlunuu ypoBHs. [Ipeaen u HempepbIBHOCTH (DYHKLIUU
NBYX TIepeMeHHbIX. YacTHble mnpousBogHbIe U AuddepeHurpyeMocTsh (YHKIMH ABYX
nepemeHHbIX. Juddepennnan GyHkmum 1Byx nepeMeHHbIX. [ pagueHT QyHKIHNH.

OkcrpeMyM (yHKIMM JIByX TIlepeMeHHbIX. HeoOxomumoe M JOCTaTOYHOE YCIIOBHE
sKkcTpemyMa. HamOomnbiiee m HauMeHblllee 3Ha4eHHS (YHKIIUM B 3aMKHYTOW OrpaHUYCHHOU
oOmactu. YcioBHBIN 3kcTpeMyM. Metoa MHOXUTeNeH Jlarpanxa.

OYHKIMH HECKOJIBKUX NMEPEMEHHBIX B SKOHOMHUYECKOI TEOPHH.

Pa3nen 7. UnTerpasbHoe HCUUCIEHHE

Tema 16. [lepBooOpa3Hasi pyHKIUSA U HeonpedeTeHHbINH HHTerpaJ

[Tonsitue mepBooOpasHoi ¢yHKIMH. Teopembl o mepBooOpa3HbIX (GyHKIMU. [loHsATHE
HEOIpeeNIEHHOr0 HHTerpana. ['eoMeTpiuueckuii CMbICT HEONpEAEICHHOro nHTerpaina. Tabnuna
OCHOBHBIX HMHTerpasioB. (CBoOHCTBa HEOMNpeNEIeHHOro HHTerpaga. (OCHOBHBIE METOJbI
UHTETPUPOBAHUSA:  HENOCPEACTBEHHOE  HMHTETPUPOBAHUE,  HMHTEIPUPOBAHME  METOJaMU
MOJICTAHOBKH (3aMEHBI IEPEMEHHOM), MHTETPUPOBAHHUE MO YACTSIM.

[onarue paunonanbHOM Apodu. Ilpocrelimme panmnoHaneHble apodu. VHTErpupoBaHue
MIPOCTEUIINX PAIIMOHATBLHBIX Ipo0ei. IHTerpupoBanne parmoHAIBHBIX TPOOCH.

WnterpupoBanue TpuroHoMeTpudyeckux (yHkumid. MHTErpupoBaHuMEe MIPOCTEHIINX
UppaluoHanbHBIX QyHKIMI. MHTerpansl, «Hebepylmuecs» B 3€MEHTAPHBIX QYHKIUAX.

Tema 17. OnpenesneHHbIH HHTErPaJ

[lonsTne omnpeneaeHHOro wuHTerpana. ['€oMeTpUYecKMii U HKOHOMHUYECKHUU CMBICI
OTIpeNIeJIEHHOT0 UHTETpajia. 3a/1a4a 0 BEIYUCICHUH 00beMa BBIITycKaeMoi npoaykuuu. Teopemsbl
00 wuHTerpupyemoctu ¢yHkuu. CBONCTBAa OMNpENENIEHHOTO UWHTErpajia U TMpaBuja €ro
BBIUUCIICHUS. Brruncienue ompeneneHHoro uHrerpana (MHTerpan ¢ mepeMEHHBIM BEPXHHUM
IIpEeAesioM, TEOpeMa O MPOU3BOAHONW MHTErpana ¢ MEepEeMEHHbIM BepXHUM mnpenenoM. dopmyna
Herotona-JleiiOnuma). MeToa MOACTaHOBKM (3aMEHBI MEPEMEHHOW) M HMHTETPUPOBAHUS TI0
YacTsAM B OIIPEIEIIEHHOM UHTErpae.

Tema 18. HecoGcTBeHHBIE U IBOiiHbIe MHTErpPaJibl

Hecob6ctBennbie unterpansl [ u Il poma. Cxonsmuiics u pacxoasIuiicss HeCOOCTBECHHBIN
uHTerpai. IlpusHaku cxoaumocTH.

[TpuOnkeHHbIe METOAbl BBIYHMCIEHUS OIpeAeieHHbIX HHTerpainoB lMcnonp3oBaHue
MOHSITHSI UHTErpajla B 5KOHOMUKE

JIBOliHBIE MHTETPAJIbI, UX CBOMCTBA. OCHOBHBIE CIy4ad BBIYMCIICHHS JIBOMHOTO MHTErpaia
B IIPSMOYTOJIbHBIX KOoOpauHarax. [loBropHble MHTerpansl. CBeneHUE ABOMHBIX MHTErPAJOB K
MTOBTOPHBIM.

Pa3nen 8. luddepennuaibubie ypaBHeHus . Psiabl

Tema 19. InddepennuaibHbie ypaBHeHHUsI IEPBOTo MOPsAKA

OcHoBHBIE TOHATHS ¥ IPUMEPHI 3a/1a4, TPUBOAAIINX K 1UdepeHInaIbHbIM YpaBHEHUSIM.
OObIKHOBEHHBIE TU(depeHIaIbHbIE YPaBHEHUS IepBOro nopsaaka. O01iee u 4acTHOE pelieHue
Y nepBoro nopsiaka. 3agaya Komu. Teopema o CyliecCTBOBAHMU U €JUHCTBEHHOCTHU PELICHUS
3agaun Komu.

Juddepennnanbuble ypaBHEHUS C Pa3[e€HHBIMU U Pa3JEisSIONIMMUCS TEPEMEHHBIMU
nepBoro mnopsaka, ux pemenue. OgHoponHble AudQepeHInaIbHbe ypaBHEHUS IEPBOTO
NOpsIZIKA, UX pelleHue. JInHeHbIe OJHOPOAHBIE U HEOJHOPOIHBIE YPABHEHUS MIEPBOrO MOPSAIKA.
Meron W.bepuymnu pemenuss JIAY. Meron Jlarpanxka (MeTon Bapualuud HPOU3BOJIBHBIX
nocTostHHBIX ) pemenus JIJIY. YpaBuenune beprysm, ero perieHue.

Hcnonp3oBanue nudhepeHInalbHbIX YpaBHEHHH B S)KOHOMHUUECKOM TUHAMUKE
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Tema 20. YucJioBble U CTeNEHHbIE PS/IbI

OnpeneneHre YUCIOBOro psaa, cymma psga. CoicTBa cxoasmmxcs psagoB. CXoauMoCThb
reoMerpuueckoro psnaa. Teopema (HeoOxomuMeblii mpu3HAK CXOAMMOCTH psifa), CIEICTBUE U3
TEOPEMBI O PACXOJIUMOCTH psifa. ['apMOHUYECKUI psii. DTAJIOHHBIE PSIAbL: TEOMETPUUYECKHUM PS/I,
TapMOHUYECKUN psifl, 0000IIEHHBI rapMOHUYECKHH psl. JlOCTaTOUHBIA NMPU3HAK CXOJUMOCTH
3HAKOIMOCTOSIHHBIX PSAOB: TNPU3HAKK CpaBHEHHUdA, Mpu3Hak JlamamOepa, paauKanbHBIA U
MHTErpalibHbIN pu3Haku Komu.

3HaKOIIEpEMEHHBIE u 3HAKOYEPEAYIOIIHNECS  PSAbL. [Ipuznax CXOJIMMOCTH
3HaKouepeayromerocs psaa (mpusHak JleiiOnuma). AGCOMIOTHAS M OTHOCUTEIBHAS CXOIUMOCTH.

[Tonsatue crenennoro psinga. Paauyc, nuHTepBai CXOAUMOCTH CTEIIEHHOTO PAJia.

Psaner Teiinopa u Maknopena. PaznoxeHus 3neMeHTapHbIX QYHKIUN B pAI.

4.3.ConepxaHne NpakTH4YeCKUX 3aHATHIl (0uHast popMma o0yueHus )

Pa3znenl. Anredpa maTpun

IIpakTuyeckoe 3ansaTuel. BoimosiHeHue onepanuii Hag MaTpunamMu(2 yaca)

1. Onepauun Hax MaTpullaMU: TPAHCIOHMPOBAHHWE, YMHOXXEHHE MATPUIBI HA YHUCIO,
CJI0’)KEHUE U YMHOKEHHUE MATPULL
Pemenue 3anau:

e Omnepanuu HaJ MaTpULAMH: TPAHCIIOHUPOBAHME, YMHOKEHHME MATpPHUILBI Ha YHCIIO,
CJI0’KEHUE U YMHOKEHHUE MATPUIL

e PemieHue 3a/1a4 ¢ 5)KOHOMHUYECKUM CMBICIIOM

IMpakTuueckoe 3ansitue 2. Pemenne MaTpuyHbIX ypaBHeHHii(2 yaca)

1. Omnpenenutenu kBagpaTHBIX MaTpHIl. CrlocoObI BRIUKCIEHUS onpenenuTeneii. CBoicTBa
OnpeAeIuTENEN

2. OOparHass marpuiia. AJTOPUTM BBIUHUCIECHUS OOpaTHOW MaTpHIlbl. PemeHne mMaTpUYHBIX
YpaBHEHUHU

3. Pemrenne 3agau:
® HaxXOXJEHHE 0OpaTHOW MaTPHUIIBI
® pELICHHE MAaTPUYHBIX YPABHEHUI

IIpakTuyeckoe 3ansTue 3. Penenne cucreM JIMHEHBIX YPABHEHUI MeTOIOM OOpaTHOI
matpuusl 1 MeroaoM Kpamepa (2 yaca)
1. Pemenue cucteM NHHEHHBIX ypaBHEHHUH METOJOM OOpaTHOW MaTpulbIPeIeHue cuctemM

JTUHENHBIX ypaBHeHUM MeToaoM Kpamepa
2. Pemenue 3amau:

e [Ipumenenune oOpaTHON MATPHIIBI ISl PEILICHHS CUCTEM JIMHEHHBIX YPaBHEHHIA.

e Pemienue cucteM THHEWHBIX YpaBHEHUH ¢ moMoIb0 Gopmyn Kpamepa.
IIpakTHyeckoe 3ansaTHe 4. PemieHne cucTeM JHMHEHHBIX aJIre0pan4yecKux ypaBHeHUH
metoaoM I'aycca u merogom Kopaano-I'aycca (2 yaca)

1. Anropurm metona I'aycca u metona JKopnano-I'aycca
2. Pemenue 3amau:
e PemieHue cUCTEM JIMHEMHBIX YPAaBHEHMH C IIOMOLIBIO MeToza ['aycca
e PemieHue cucTeM JMHEHHBIX ypaBHEHH ¢ moMonisio Metoaa JKopaano-I'aycca.

IIpakTuyeckoe 3aHsiTHe 5-6. PeleHme cucreM m JHMHEHHBIX YpPaBHEHHH ¢ n
HeN3BeCTHbIMH (4 yaca)
1. OOmuii mopsAOK pelieHus CHCTEMBI JIMHEWHBIX ypaBHeHU. Pemenue cucrem m
JIMHEHHBIX ypaBHeHI/Iﬁ C N HCU3BCCTHBIMU B CJIy4ac, €CJIU paHI' CUCTCMbI MCHBIIC YU CJIa
HEU3BECTHBIX
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2. Pemenue 3amau:
e UccrnenoBanue cUCTEM JIMHEUHBIX YPABHEHUI HA COBMECTHOCTb.
e Pemienue cucrem m JIMHEHHBIX YPABHEHUM C N HEM3BECTHBIMU

Pa3nes 2. BekTopHas anredopa

IIpakTnyeckoe 3ansitue 7. BolnmosiHeHne onepauuii HaJ BeKTopamMu (2 yaca)
1. JluneiiHble omepany HaJ BEKTOpaMH, 3aJaHHBIMU IpoeKusMu. CKalIpHOE, BEKTOPHOE,
CMEIlIaHHOE MPOU3BECHIE BEKTOPOB
2. Pemecnue 3anay:
e JlelicTBUS HaJl BEKTOpaMHU
e Pa3noxenue BeKTOpa 1o IPYyruM BEKTOpaM.
e Pemenue 3a1a4 Ha MpUMEHEHUE CKAIIPHOTO, BEKTOPHOTO U CMEIIAaHHOTO
MIPOU3BE/ICHUS] BEKTOPOB.

IIpakTHyeckoe 3ansTHE 8. BoIno/THeHNe 1eliCTBUIT HA N-MEePHBIMH BeKTOpaMu (2 yaca)
1. n — mepHbi BekTOp. JIMHEHHOE N-MEepHOE MPOCTPAaHCTBO. JIMHEWHAs 3aBUCUMOCTH U
HC3aBUCUMOCTb BCKTOPOB. 3aBUCHUMOCTh MCXKAY KOOpAWHATaMH BCKTOpa B PpPa3HbIX
Oaszucax.
2. Pemrenue 3amau:
® Ha ompejefieHUE JTUHEHHONW 3aBUCHMOCTH — HE3aBHCHUMOCTH BEKTOPOB, ONpEIEICHUE
0a3nca BEKTOPOB, ONpeleIeHNE KOOPAMHAT BEKTOpa B HOBOM 0a3zuce (pas3iokeHue
BEKTOpa 110 0a3ucy), peleHue 3a/1a4 ¢ 3KOHOMUYECKUM COJCPKAHUEM.

IIpakTyeckoe 3ansaTHe 9. JInHeiinbIe onepaTopsl (2 yaca)

1. Jluneitnple omepatopsl (oToOpaxkeHus, mpeoOpazoBanwms). JleHcTBHS Haa JMHEHHBIMU
omeparopamu. Marpuna JuHEHHOro omeparopa. Teopema 3aBUCUMOCTH — MEXKIY
MaTpHULIaMU OJTHOTO U TOTO K€ OllepaTopa B pa3HbIX 0a3ucax.

2. Pemenue 3amau:

e Ha Oompe/eNieHre JMHEWHOCTH 0TOOpaXkeHus1, 00pa3a BEKTOpa, MaTpHUIIbl TUHEHHOTO
omneparopa,
®  BBINOJHEHUE JACHUCTBUI HAaJ JIMHEMHBIMH ONIEPATOPaAMHU.

IIpakTuyeckoe 3ansaTue 10. HaxoxxneHue COOCTBEHHBIX 3HAYEHUH M COOCTBEHHBIX
BEKTOPOB JIMHEITHOT0 oneparTopa (2 yaca)
1. CoOctBeHHBbIC 3HAUYCHUS] M COOCTBEHHBIC BEKTOPHI JIMHEWHOTrO omeparopa. JluHelHas
MoJeib oOMeHa.
2. PemecnHue 3agau:
® Ha HaXOXJCHHE COOCTBEHHBIX 3HAYEHUH JTMHEHHOTO OrepaTopa,
® HaxoOXJeHHe COOCTBEHHBIX BEKTOPOB JMHEHHOI0 oreparopa

Pa3zjnen 3. AHanuTH4YecKasi reOMeTPHUs HA MJIOCKOCTH U B IPOCTPAHCTBE

IIpakTuyeckoe 3ansaTue 11. llpamasi 1uHus HA TUIOCKOCTH (2 yaca)

1. Kpussie BTOporo nopsaka.OkpyxHocTs. KanoHnueckoe ypaBHeHue. CBoOilCTBa KpPHUBOM,
OCHOBHBIE XapaKTCPUCTUKH.

Omnunc. Kanonnueckoe ypaBHeHue. CBOWCTBAa KpUBOI, OCHOBHBIE XapaKTEPUCTUKH.
['unepOomna. Kanornueckoe ypaBHeHne. CBOMCTBa KPUBOM, OCHOBHBIC XapaKTEPUCTHKH.
[Tapabona. Kanonnueckoe ypaBHeHue. CBONCTBa KPUBOIA, OCHOBHBIE XapaKTEPUCTHKH.
O6nacTh pelieHui JTUHEHHBIX HEpaBeHCTB. [paduyeckuii METON peUIeHUsS CHCTEMBI
JMHEWHBIX HEPaBEHCTB C JIByMsI HEW3BeCTHBIMU. OONAcTh peIIeHU CHCTEMBl JTMHEHHBIX
HEPABEHCTB.

agrwn

IIpakTyeckoe 3ansaTue 12. IIpsMas 1 MJI0CKOCTH B POCTpPaHCTBe (2 Yaca)

1. Kanonuyeckoe ypaBHEHHE MPSIMOU B IPOCTPAHCTRE.

2. VYpaBHeHHE MPSIMOIl B IPOCTPAHCTBE, MPOXOIAIICH Yepe3 1BE TOUKH.

3. O6miee ypaBHEHHME TMpsMOM B TmpocTpaHcTBe. llepexom OT o0O0mero ypaBHEHHS K




14

KAaHOHUYECKOMY.
4. Yroa Mexay NpsIMbIMH B IIPOCTPAHCTBE.
5. YcnoBue NapasielbHOCTH U IEPIEHIUKYISIPHOCTH NPSAMBIX B IPOCTPAHCTBE.

Pa3znen 4. Beenenune B anajaus

IIpakTyeckoe 3anaTue 13. Haxo:xxnenue cBoiicTB pyHKIHMH. (2 1aca)

1. Ocnogubie cBoiicTBa ¢pyHkuun. Kiraccudukammst pynkiuit. OCHOBHBIC 3JIEMEHTapHBIC
¢ynkuuu u ux rpaduku. Cnoxnas ¢pynkuus. O0parnas ynkius. OyHKIMA, 3 aHHAS
HesiBHO. [IpeoOpaszoBanue rpadukoB GyHKIIHA.

2. Pemrenue 3agau:

e uccienoBaHus GyHKIUI HAa MOHOTOHHOCTh
e uccienoBaHus QYHKIMI Ha OTPAaHUYEHHOCTD
e uccnenoBaHus QYHKIMA HA YETHOCTb

IIpakTyeckoe 3anaTHe 14. Borunciaenne npenenos pynkumii. (2 yaca)

1. Tlpenen ¢bynkumm B 6eckoneunocTH. [Ipenen ¢pynkmuu B Touke (mo Komm u mo I'eitHe).
OcHoBHBIE TEOpEeMBI O mpeaenax (yHKIMH. beckoHeuHO Mayble U OECKOHEUHO OOJbIIne
BEJIMYMHBI, UX CBOMCTBA. 3aMeuaresibHbIE Mpenenbl. PackpbiThe HeonpeaeaeHHOCTen
Pa3TUYHBIX THUTIOB.

2. Pemenue 3amau:

e JloKa3aTenbCTBO MPEILIIOB 110 ONPEICTICHHIO

e Brruucnenue npenena GyHKIUNA Ha OECKOHEYHOCTH.
e Bruucnenue npenena GyHKIMN B TOYKE.

e PackpbITHE OCHOBHBIX HEOIIpEIEIeHHOCTEH

IIpakTyeckoe 3ansaTue 15. Uccnenopanne pyHKumii Ha HeNMpepbLIBHOCTD. (2 yaca)

1. HenpepwsiBHOCTh GyHKIIMI B TOUKe W Ha wHTepBaie. Knmaccudukamus Todek pas3pbiBa.
CpoiicTBa (yHKUMH, HENpepbHIBHBIX B Touke. CBOWCTBa (DYHKIIMIA, HETPEpBIBHBIX Ha
OTpe3Ke.

2. Pemenue 3amau:

e lccnenoBanne QpyHKIMI HA HEMTPEPHIBHOCTD
e OmnpezneneHue TOYEK pa3pbiBa

Pasznea S. Inddepennuanbuoe ucunciaenne GyHKiuii 0JHOM nepeMeHHOH

IpakTuueckoe 3ansitue 16-17. HaxoxaeHus npou3BoaHbIX GyHKIMiA (4 gaca)

1. OmnpeneneHue NPOU3BOJHON, €€ TECOMETPUUECKHH, MEXaHWYECKHMH M HIKOHOMUYCCKUN
cmbici. OcHoBHbIe TpaBuia auddepenunpoBanus. [IpousBogHas cloXHOW M 0OpaTHOH,
HessBHOUM GyHKImA. Jlorapudmudeckoe muddepennupoBanne. VMcnonb3oBaHue MOHATHS
IIPOU3BOJHON B 3KOHOMUKE.

2. Pemenue 3amau:

e Ha npuMeHeHHe reoOMeTpUIECKOro, SKOHOMHUUECKOTO CMBICIIA TPOU3BOIHOM
e Briuucnenue mpou3BOAHBIX CIOXKHBIX (PYHKITHIA

e Brruncnenue npon3BOAHBIX HESIBHBIX (PYHKIIHIMA

e BrpruncineHnrue mpou3BOIHBIX 00PAaTHBIX (PYHKITUH

e [lpumenenue norapudmuyeckoro audhepeHupoBaHus

IIpakTnueckoe 3anstue 18. HccienoBanue (QyHKHMHA ¢ NMOMOIILI) TPOU3BOAHOM M

nocTpoeHue rpapukos (2 yaca)

1. Tlpusnaku Bo3pacTaHusi U yObIBaHMS (PYHKIIUU. DKCTPEMYMbI (YHKIIMH, HEOOXOIMMOE U
JOCTaTOYHBIC YCJIOBUS dKcTpemMyMma (yHkumu. Hambombliee W HauMEHbINEe 3HAYCHUS
byHKIMH Ha oTpe3ke. Bemyknocte rpaduka ¢GysHknuu. JloctaTodyHoe yclioBHE
BeIyKJIOCTH  (pyHKIMH. Toukum mnepernba. HeobOxomaumoe M JOCTAaTOYHOE YCIOBHS
nepern0a. AcuMntoTel GpyHkIuu. [IpuMeHeHne Mpon3BOTHON K MCCIEAOBAHUIO (DYHKIIHMH
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U TIOCTPOCHUIO ee TpaduKa: cxema MOJHOTO HCCleA0BaHus (QYHKITUH.
2. Pemenue 3amau:
e lccnenoBanue (hyHKIHIA C TOMOIIBIO IPOU3BOAHOM U MTOCTPOEHHE TpadKOB
e HaxoxJeHHe HAaMMEHBIIEr0 M HanOOIbIIETr0 3HaYCHHS (DYHKITHH

Paznen 6. Inddepennuanbnoe ucuncienne QyHKIUil HECKOJIbKUX MePeMEeHHbIX

IMpakTuueckoe 3ansitue 19. Haxo:xnenue 3kcTpeMyMoB (PYHKIHH JABYX MepeMeHHBIX. (2

yaca)

1. ®yuknum 1aByX nepemMeHHbIX. JluHum  ypoBHs.  UacTHble NpPOMU3BOAHBIE U
nuddepeHIpyeMoCcTh  (PYHKIIMKU JBYX IEPEMEHHBIX. OKCTpeMyM (YHKIHH JBYX
nepeMeHHbIX. HeoOxoamMoe 1 JOCTaTOuHOE YCIOBHUE IKCTPEMYyMa.

2. Pemenue 3amau:

e HaxoxxaeHue 4acTHBIX MIPOU3BOIHBIX (QYHKIIUH JIBYX ITEPEMEHHBIX
e HaxoxaeHue skcTpeMyMa QYHKIUU JIBYX EPEMEHHBIX

Pazgea 7. UnTerpajibHOE MCUMCIICHHE

IIpakTnyeckoe 3ansitue 20. Haxoxnenue HeonpeaeJeHHbIX MHTErpPaJjioB . (2 yaca)
1. HeomnpeneneHHblii uHTErpan. I'eoMeTpUYECKHil CMBICH HEOIPENEIECHHOIO HHTErpaia.
ColicTBa HEONpEeAETIEHHOT0 HHTErpasia. OCHOBHBIE METO/IbI HHTETPUPOBAHUS.
2. Pemenue 3amau:
e HenocpeacTBeHHOE MHTETPUPOBAHHUE.
e HHTerpupoBaHue METOJOM 3aMEHBI IEPEMEHHOIA.
e HaxoXJIeHue HHTErpaJoB METOJIOM UHTETPUPOBAHUS 110 YACTSIM.

IIpakTyeckoe 3ansaTHe 21. Boiunciaenne onpeaejileHHOro HHTerpaJa . (2 yaca)

1. OmnpeneneHublii UHTETpaAI. ['€OMETPUYECKUN M SKOHOMUUYECKHIH CMBICI OIPEAEICHHOTO
uHTerpasia. (CBoiCcTBa  ONpEAENEHHOIO0 UMHTErpaja. BblunMciieHue OnpeerneHHOro
MHTETpaa

2. Pemenue 3amau:

e Briunciienue onpeaeneHHOro HHTErpaiga Ha OCHOBaHUU OTIpeieNICHUs] HHTerpasa.

e Bpriuncienue onpeaeneHHOr0 MHTErpajga METOJAOM 3aMEHbI MEPEMEHHOW U METOJIOM
MHTETPUPOBAHUS IO YACTSIM.

e [lpunoxeHue onpeaeNeHHOr0 HHTErpaa.

IpakTnyeckoe 3ausaTue 22. Haxoxaenne HecoOCTBEHHBIX M JIBOMHBLIX HHTErpajios . (2

yaca)

1. Heco6ctBennsie uaterpaisl | u Il poma. Cxonsmuiics 1 pacxoasuiicss HECOOCTBEHHBIN
MHTErpall. J|BOMHBIE UHTETpalIbl, UX CBOMCTBA. OCHOBHBIE Cllydyau BBIYUCIICHUS JBOMHOIO
WHTErpajia B MPSIMOYTOJIbHBIX KOOPIUHATAX.

2. Pemenue 3amau:

e DBrruncnenne  HECOOCTBEHHOr0  HMHTErpajga ¢ OECKOHEYHBIMH  TIpelesiaMu
WHTETPUPOBAHUSI.

¢ Brruncnenue HecOOCTBEHHOTO UHTETPANIa OT Pa3pbIBHON (YHKITHH.

e BriuncieHne JBOMHBIX HHTErPAJIOB

Pa3nea 8. ludgdepennnanbubie ypapHeHus. Psabl

IIpakTuyeckoe 3ansitue 23-24. Pemenue auddepeHunaIbLHBIX YpPaBHEHHH IepBOro

nopsiaka . (4 yaca)

1. OObikHOBeHHBIE AU (epeHnaTbHbIE YpaBHEHUS TMEpBOTo mopsaka. OOmiee W 4acTHOE
pemenue. 3amadya Kommu. Buasl nuddepeHnnanbHbIx ypaBHEHUH HEpBOro MOPSIKA, MX
pelieHue.

2. Pemenue 3amau:

e Pemenue auddepeHINATbHBIX YpaBHEHUN C pa3[elIeHHbBIMH U Pa3AesIOLIUIMUCS
NEePEMEHHBIMH.
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e Pemenue ogHOpOAHBIX AU (HepeHIHANBHBIX YPaBHEHUH IEPBOTr0O MOPSIIKA.
e Pemenue nuHeiHbIX auddepeHInanbHbIX YpaBHEHUH IEPBOTO MOPSIIKA.
e Pemenue ypaBHeHus bepHyum

IIpakTnyeckoe 3ansiTue 25. UccienoBanue cX0AMMOCTH YUCIOBBIX PSAOB. (2 yaca)

1. Omnpenenenue uucinoBoro psna, cymma psaga. Teopema (HeoOxomumblii mpusHaK
CXOIMUMOCTH psifa), CJIEACTBUE M3 TEOPEMbl O pacxoguMocTu psna. JlocTarouynbie
MPU3HAKU CXOAMMOCTH 3HAKOTIOCTOSTHHBIX PSIIOB.

2. 3Hakouepeaylouiecss W 3HAKONEPEMEHHBIE  PSAbL. [IpusHak  cXOIMMOCTH
3HaKouepeayromerocs psaa (mpusHak JleiiOuuma). AGCONIOTHAS M YCIOBHAS CXOJUMOCTH

3. Pemrenne 3agau:

® Ha HAXOXKJCHHUS CyMMEI psja
® Ha HCCIIEJOBAaHUE CXOJIUMOCTH 3HAKOMIOCTOSIHHBIX PSJIOB
® Ha HCCIIEJOBAaHUE CXOJIMMOCTH 3HAKOUEPEAYIOMIMXCS PSIOB

4.4. Conep:xaHne cCaMOCTOSITEIbHON padoThI

Pa3znenl. Anredpa maTpun

Tema 1. MaTpuusl
1. JluneitHast 3aBUCUMOCTh CTPOK MaTPHIIBI.
2. BrImoiHeHne TUITOBLIX 3aaHUH 10 TEME

Tema 2. O0paTHast MaTpuLa

1. DnemenTapHbIe MpeoOPa30BaHUSA MATPULIBI. DKBHBAJICHTHOCTh MaTPHII.

2. Panr matpuiisl 1 criocoObl ero BeruuciaeHus. CBOHCTBA paHra MaTpuIlbl. ba3ucHbIii MUHOD
Matpuilsl. Teopema o paHre MaTpuiibl.

3. BrimonHeHne THIIOBBIX 3a0aHUN 110 TEME

Tema 3. CucreMsbl JTHHEHHBIX aJredpanyecKuX ypaBHeHH

1. Tlpumenenme meromoB ['aycca m XKopmano — l'aycca K pemieHWIO CHCTEM JIMHEHHBIX
YpaBHEHUM.

2. BrImosHeHWE TUIIOBBIX 3aaHUIl IO TEME

Tema 4. UccienoBanue cuCTeMbl M JTHHEHHBIX YPABHEHH ¢ N HEN3BECTHBIMU

1. CucreMbl IMHEHHBIX OTHOPOJIHBIX ypaBHeHUH. DyHIaMEHTAIbHAS CHCTEMA PEIICHUH.
2. Mopens JIeoHTEBA MHOTOOTPACICBONM SKOHOMHKH (0aIaHCOBBIN aHAIH3).

3. BrimosnHeHne THIIOBBIX 3a0aHUN 110 TEME

Pa3nes 2. BekTopHas anredopa

Tema 5. Jj1eMeHTbI BEKTOPHOM aJredpbl

1. BexTopHOE mpoM3BEIAECHHME BEKTOPOB, €ro CBOWCTBA. BbIpa)keHHE BEKTOPHOIO
IIPOU3BEJICHUS YePE3 KOOPAUHATHI BEKTOPOB.

2. CMemnIaHHOE TpOM3BENCHHE BEKTOPOB, €ro CBoicTBa. BelpakeHue CcMemaHHOTO
IIPOU3BEICHUS YePe3 KOOPINHATHI BEKTOPOB

3. BhInonHeHne TUTIOBBIX 3aIaHUN IO TeMe

Tema 6. JInneiinble BeKTOPHbIE MPOCTPAHCTBA

1. Tlepexom k HOBoMy ©0a3ucy B JIMHEHHOM MPOCTPAHCTBE. 3aBHCHUMOCTh MEKIY
KOOpPJIMHATaMH BEKTOPA B pa3HBIX Oa3ucax.

2. BrIoiHeHne TUITOBLIX 3aaHUH 10 TEME

Tema7. JInneiinble 0TOOpaKeHUs!
1. Jluuetinas mozeisr OOMeHa.
2. BrImosHeHWE TUIIOBBIX 3aaHUI IO TEME

Paznen 3. Anaauruyeckasi reoMeTpus Ha IJIOCKOCTH U B MPOCTPAHCTBE




Tema 8. JInnus HA MJIOCKOCTH

1. Kpusbie BTOporo mnopsnaka.OxpyxxkHocTh. Kanonumdeckoe ypaBHeHue. CBOWMCTBa KPUBOH,
OCHOBHBIE XapaKTEPUCTUKHU.

Omnunc. Kanonndeckoe ypaBHeHre. CBOMCTBA KPUBOW, OCHOBHBIE XapaKTEPUCTUKHU.
l'unepbona. Kanonnueckoe ypaBaenue. CBOWCTBa KPUBOMl, OCHOBHBIE XapaKTEPUCTHKH.
[Tapa6ona. Kanonndeckoe ypaBHeHue. CBONHCTBAa KPUBOM, OCHOBHBIC XapaKTEPUCTUKH.
OOnacTp pemieHH JUHEHHBIX HEpaBEHCTB. [ paduyeckuil METOJ| PEIICHUS CUCTEMBI
JUHEWHBIX HEPABEHCTB C ABYMS HeW3BeCTHBHIMU. OOJACTh pelIeHUN CHCTEMBbl JIMHEHHBIX
HEPABEHCTB.

gl wmn

Tema 9. I[Ipsimasi ¥ MIIOCKOCTH B MPOCTPAHCTBE

1. Kanonuyeckoe ypaBHEHUE NPSIMOM B IPOCTPAHCTBE.

2. YpaBHEHHE IPSIMOU B IPOCTPAHCTBE, MPOXOASAIICH Yepe3 ABE TOUKH.

3. OOmee ypaBHeHHe HpsAMOM B mpocTpaHcTBe. Ilepexoxm oT oOmIero ypaBHEHHUS K
KaHOHUYECKOMY.

4. VYron Mexay NpsAMbIMU B IIPOCTPAHCTBE.

5. VYcnoBue napauienbHOCTH U MEPIEHIUKYISIPHOCTU IPSMBIX B IPOCTPAHCTBE.

Pasznen 4. BBeaenne B aHAJIN3

Tema 10. @®yHkuun

[ToHsiTHE KOMITJIEKCHOTO YUCIIA, IEUCTBUS HaJl KOMIUIEKCHBIMHU YHCIaMH.
Ob6partHas GyHKIUA.

[IpeoOpazoBanne rpadukoB GyHKIIHM.

[Tpumenenne GpyHKIMN B 3KOHOMHUKE.

. BpINosIHeHNe TUITOBBIX 3aJaHUH IO TEME

agrwpdE

Tema 11. Ilpenesan! pyHKkumii

1. Yucnossle nocnenoBaTeabHOCTH. OrpaHUUEHHBIE © MOHOTOHHBIE I1OCIIEA0BATEIbHOCTH.

2. Ilpenen 4uCIOBOM MMOCHENIOBATEILHOCTH. | €OMETPUYECKUN CMBICT Mpeaesa YHCIOBOM
IOCIIe0BATENbHOCTH. [IpHU3HaKK CylecTBOBaHUS IIpeena.

3. Ipenen ¢pynkuuu B Touke 1o [ 'eiine.

4. PackpsITHE HEONPEACICHHOCTEH PA3TMIHBIX THIIOB.

5. BpInonHeHne TUIOBBIX 3a/laHUi IO TEME

Tema 12. HenpepbIBHOCTH PYHKIMA
1. CaoiicTBa pyHKUNH, HETIPEPHIBHBIX HA OTPE3KE.
2. BrImosHeHME TUIIOBBIX 3aaHUI IO TEME

Paznea 5. ludgdepennnanbHoe ucuucjaeHne GyHKumii 01HOM nepeMeHHOoM

Tema 13. IIpousBoanas u aupdepeHunan GyHKuuu

1. TlpousBomnast o6paTHON HYHKIIHH

2. TIpowu3BoaHBIE BBICIINX MOPSIKOB.

3. Hcnonb3oBaHME MOHATHS MPOU3BOIHON B IKOHOMHUKE.

4. Tlonstue nuddepenumana ¢ynkuun. CpoiictBa nuddepennuana. HMHBapuaHTHOCTD
nuddepennuana.

5. JluddepeHunanbl BEICIIUX TOPSIKOB.

6. BrimosiHeHNE TUMOBBIX 33aJJaHUH 10 TEME

Tema 14. IlpniioxxeHune Npon3BOAHOMN

1. OcnoBHbIe Teopembl 0 auddepennrpoBannn GyHkimu: Teopema depma treopema Poms,
teopema Jlarpanxa, Teopema Komu.

2. TlpaBuno JlonmuTass st BEIYUCICHUS HEOTIPEACICHHOCTEH.

3. Haubonbmee u HauMeHbllee 3HaYCHHS (YHKIUUM HA OTpe3Ke. AJTOPUTM OTBICKAHUS
HauOO0JIBIIEr0 U HAMMEHBILIEr0 3HAYCHHU I HETPEPhIBHOW (PYHKLIMU HA OTpE3Ke.

4. BpinonHeHUEe TUNOBBIX 33JIaHUN 110 TEME
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Paznen 6. luddepennuanbHoe ncuucjienne GyHKIHIA HECKOJbKHX NepeMeHHbIX
Tema 15. @®yHKIIUM HECKOJIbKHUX MepeMeHHbIX
[Ipenen u HeNpepBHIBHOCTH (DYHKINHU ABYX EPEMEHHBIX.
Huddepennman pyHKITUN ABYX IEPEMEHHBIX.
I'papguenT QyHKIUY.
HaunGosbiiee 1 HanMeHbllee 3Ha4eHHs (YHKIIUHA B 3aMKHYTON OrpaHUYCHHOM 00JIaCTH.
DyHKIHUH HECKOJIBKUX IIEPEMEHHBIX B 3KOHOMUYECKOU TEOPHUH.
BrinonHeHne TUMTOBBIX 3aJaHUi 110 TeMe
TeMa 16. IlepBooOpa3Hasi pyHKIMS U HeonpeaeTeHHbIN HHTerpaJ
1. Tlpocreiimme panwoHambHBIE ApoOM. MHTErpupoBaHHE NPOCTEUIINX PalMOHATBHBIX
npobeit. UHTerprpoBanne parioHAIBHBIX IPOOEH.
2. WuterpupoBaHue TpUTOHOMETpUUeCcKHX GyHKIMA. HHTEerpupoBaHne MpPOCTEHIITNX
UppanroHaIbHbIX QyHKIMHA. MHTErpansl, «<HeGepyImuecs» B 3JIeMEHTapHBIX (YHKIUAX.
3. BrimosHeHne THIIOBBIX 3a0aHUN 10 TEME
Tema 17. OnpenesneHHbIH HHTErPaJ
1. 3apmaya o BeuMCIEHUH 00bEMa BBITYCKaEMOM MPOTYKIUH.
2. HWHrerpan ¢ mepeMeHHBIM BEPXHUM TIPEIEIOM.
3. Teopema o mpou3BOAHOIN UHTETpaAjIa C IEPEMEHHBIM BEPXHUM IPEIECIIOM.
4. BpinonHeHUEe TUNOBBIX 33JIAHUM 110 TEME
Tema 18. HecoGcTBeHHBIE U IBOiiHbIe MHTErpaJibl
1. TpubnuxeHHbIE METOABI BEIYMCICHUS ONPEICICHHBIX HHTETPaJIOB
2. HWcnonp3oBaHuE MOHSATHS HHTETPAa B 9KOHOMUKE
3. BrimosHeHne THIIOBBIX 3a0aHUN 10 TEME
Paznen 8. luddepennnanbubie ypaBHeHusi. Psiabl
Tema 19. InddepennuaibHbie ypaBHEeHHUsI IEPBOTo MOPSAKA
1. Meron Jlarpamka (MeTox Bapualliu MPOWU3BOJBHBIX MOCTOSHHBIX) PEUICHUS JTHHEWHBIX
HEOJIHOPOJIHBIX YPAaBHEHUN NEPBOIO MOPAIKA.
2. VYpasuenue bepHymu, ero penieHue.
3. MHcnonb3oBanue nudepeHnaIbHbBIX YPAaBHEHUH B 9KOHOMHUYECKOW TMHAMHKE
4. BpinonHeHUEe TUNOBBIX 33JIaHUM 110 TEME
Tema 20. YucioBbie U cTeNeHHbIE PSIAbI
1. TlonsTue crenenHoro psaa. Paguyc, MHTEpBaa CXOAUMOCTH CTEIIEHHOTO psja.
2. Psaner Teitnmopa u MaknopeHna. PaznoskeHus sieMeHTapHbIX QYHKITUH B psijl.
3. BhInonHeHne TUTIOBBIX 3aIaHUN TIO TeMe

SR ICYNEN I

5. KoHTpoJab kavyecTBa 0CBOCHUS TUCHUILINHBI

Texkynuil KOHTPOJIb U NMIPOMEKYTOUHASI ATTECTALMS OCYLIECTBISIOTCS B COOTBETCTBUU C
«[lomoxxeHneM O TeKyIleH M MPOMEKYTOUHOM aTTecTaluu OOydyarommxcsi B ABTOHOMHOMN
HEKOMMepueckoil opranmuzanuu «OO0pa3oBarenbHasi OpraHu3alUs BbICIIEr0 00pa30BaHUS»
«YHHUBEPCUTET S3KOHOMHUKH U YIPABICHUS.

Bung npomexyrouHoW —arrectanMM  — 3a4eT, Odk3ameH. Dopma  IpOBEICHUS
MIPOMEKYTOUHOM aTTECTALIMU — MMCbMEHHBINAK3aMEH.

OneHoyHbIe CpPECTBA MO AUCHUILTMHE puBeaeHb! B [Ipunoxenun 1.

6. YueOHO-MeTOaAMYECKOE 00eceYeHne U CHUILINHbBI

1. HlInapesa I'.B. Jluneitnas anreOpa [Onektp.pecypc]: OnopHBI KOHCIEKT JIEKIMHA: IO
HarmpaBieHuto nonaroroBku  38.03.05  busnec-undopmatnka38.03.01 DxoHomuka
npodpmiis «OUHAHCH U KpenuT», «ByXraaTepckuil yuer, aHaau3 U ayauT», «DKOHOMHKA
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npeanpusTHii u opranuzauuii»/ I'.B. lInapesa,2017.-76c¢.

2. Hnapesa I'.B. Jluneiinas anrebpa [Dnektp.pecypc]: [lmanbl mpakTHYECKUX 3aHATHH /
I'.B. [lInapesa,2019.-44c.

3. IInapesa I'.B. MaTtematnueckuii ananu3 [Daektp.pecypc]: ONopHBIA KOHCIEKT JCKITUN
npoduns 38.03.01 Dxonomuka, 3803.05 buznec-undopmaruka/ I'.B. IlInapea,2018.-
75c.

4. Inapesa I'.B. Maremarnueckuii ananu3 [Onektp.pecypc]: OnopHbli KOHCIEKT JEKIUH.
Y. 2 /T'.B. llInapera,2018.-61c.

5. IInapesa I'.B. Marematuueckuil aHamu3 [Onektp.pecypc]: [lnansl npakTudeckux
3ansTuit Yacte 1./ I'.B. [lInapesa,2019.-37c.

6. IHuapesa I'.B. Marematuueckuii anamu3 [DnexTp.pecypc]: IlmaHbl mpakTHYecKUx
sansTuil Yacte 2/ I'.B. lInapesa,2019.-57c.

7. Inapesa, I'. B. Beiciias MaTematuka (JTMHelHas anreOpa) : METOAMYECKUE YKa3aHUs K
BBITIOJTHEHHIO TUITOBBIX pacdeToB. Jyisi HampaBieHuil moarotoBku 38.03.01 DxoHoMuKa,
38.03.05 busnec-undpopmatuka (kBanudpukamuss — OakanaBp) / . B. IllnapeBa. —
Cumdepomnons : YHUBEpCUTET SKOHOMUKH W ympaBienus, 2020. — 57 ¢. — Tekcr :
ANIEKTPOHHBIN // DnekTpoHHO-OnOMMoTeynas cucrema IPR BOOKS : [caiir]. — URL:
https://www.iprbookshop.ru/101397.html. — Pexxum goctyma: s aBTOPH3UD.
MOJIb30BaTENEN

8. Illnapesa, I'. B. MaremaTudeckuii aHaJM3 : METOAUYECKHE YKa3aHUS K BBITOJTHEHUIO
tunoBbix pacuetoB / I'. B. IllnapeBa. — Cumdepormnonb : YHUBEPCUTET S3KOHOMHUKH U
ynpasieaus, 2020. — 74 ¢. — TekcT : 3IEKTPOHHBIA // DIEKTPOHHO-OMOIMOTEUHAS
cucrema IPR BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/101399.html. —
Pexxum goctymna: ajisi aBTOpU3HUP. MOJIb30BaTeNeh

7. IlepevyeHb OCHOBHOIM ¥ JOMOJHUTEIbHOMH Y4eOHOI JJUTEpaTypbl, HEOOXOTUMOM 1JI51
OCBOEHUS THCHHUILINHBI

@) OCHOGHAA TUmMepamypa.

1. Kpewmep, H. 1. Jluneiinas anreOpa : yueOHUK M MPAKTUKYM JJIS BY30B / TIOJT peIaKIuen
H. 1I. Kpemepa. — 3-e u3z., ucnp. u gon. — Mocksa : M3aarensctBo FOpaiit, 2020. — 422 c.
- TexcT HEMOCPEICTBEHHBIN.

2. Kpewmep, H. III. Marematnueckuii ananu3 B 2 4. Yactp 1 : y4yeOHUK M MPAKTUKYM TS
By30B / H. III. Kpemep, b. A. Ilyrko, U.M. Tpumms : orBercTBeHHBIN penakrop H. I11. Kpemep.
— Mocksa : U3natensctBo FOpaiit, 2020. — 244 c. - TekcT HENOCPEICTBEHHBI.

3. Kpewmep, H. III. MaremaTudeckuii anaim3 B 2 4. YacTp 2 : yueOHUK U MPAKTUKYM IS
By3oB / H. I1I. Kpemep, b. A. ITytko, U.M. Tpummmun : orBercTBennsiit pegaktop H. . Kpemep.
— Mockga : U3natensctBo FOpaiit, 2020. — 389 c. - TekcT HenmocpeICTBEHHBIMN.

0) OonoanumenvHaa 1umepamypa:

1. Jly6sruna, E. H. Jluneitnas anre6pa : yaeOHoe mocodue st By30B / E. H. Jlyosiruna, E. M.
BeutomoB. — 2-¢ uzn. — MockBa : U3garensctBo Opaiir, 2019. — 150 c. - Tekct
HEMOCPEICTBEHHBIN.

2. Enpxun, A. T'. Jluneiinas anrebpa ¥ aHaTUTHYECKas reoMeTpus : yuebnoe mocobue / A. T
Enpxkun. — Capatos : By3oBckoe oO6pazoBanue, 2018. — 95 ¢. — ISBN 978-5-4487-0325-6.
— TekcT : 37eKTpoHHbIH // DnekTpoHHO-OnbnnoTeunas cucrema IPR BOOKS : [caiit]. —
URL: http://www.iprbookshop.ru/77939.html. — Pexum goctyma: Uit aBTOPHU3HP.
MOJIb30BaTENEN

3. boponwmna, E. b. Maremarnueckuii ananus : yaeoHoe nocooue / E. b. boponnna. — 2-e uzg.
— CaparoB : Hayunas kuwura, 2019. — 159 c. — ISBN 978-5-9758-1745-7. — TekcrT :
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ANIEKTPOHHBIN // DnekTpoHHO-OMOMHoTeuHas cuctema [IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/81022.html. — Pexxum goctyma: ajs aBTOpU3HP. MOJIb30BaTECH

4. Maremaruka B Excel : yueOnuk ms By3oB / O. A. batok, JI. B. bep3un, f. JI. 'obapesa [u
np.] ; mox penakuueit T. JI. omuueBoit. — Mocksa : [Ipomereit, 2019. — 230 c. — ISBN
978-5907100-22-0. — TeKcCT : 3JeKTPOHHBIN // DneKTpoHHO-Onbmmoreunas cucrema IPR
BOOKS : [caiiT]. — URL.: https://www.iprbookshop.ru/94445.html. — Pexwum goctyma: as
aBTOPU3HUP. M10JIb30BATEIIEH

5. PoxnecrBenckmii, K. H. DnemeHThl NHHEHHON anreOpbl M aHAIUTHYECKOW T€OMETPUH C
NpUJIOKEeHUsIMU B 3koHOMUKe U yrpasineHnu / K. H. PoxnectBenckuii. — Tyna : UHCTUTYT
3akoHOBeneHUs u ymnpasienus BIIA, 2018. — 136 ¢. — ISBN 2227-8397. — Tekcr :
ANIEKTPOHHBIN // DnekTpoHHO-OMOMHOoTeuHas cuctema [PR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/80641.html. — Pexxum goctyma: ajst aBTOpU3HP. MOJIb30BaTECH

6. bepesuna, H. A. Beiciias maremaruka : yaeOnoe mocooue / H. A. bepesuna. — 2-¢ uza. —

CaparoB : Hayunas kuura, 2019. — 158 c. — ISBN 978-5-9758-1888-1. — Tekcr :
AJICKTPOHHBIA // DiekTpoHHO-OmOmmoTeunas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/80978.html. — Pexxum moctyma: ans aBropusup. [lons3oBaTencit

7. CwmupHos, E. . Marematnueckuii ananu3. HarnsimHoe MoaenupoBanue : yaeoHoe mocooue /
E. U. Cmupnos, B. B. boryn, I'. 1O. BypakoBa. — CapatoB : By3osckoe o0pa3osanue, 2020.
— 345 ¢.— Tekcr : 25eKTpoHHBIN // DnexkTpoHHO-OMOmoTedyHas cuctema [PR BOOKS :
[caiit]. — URL: https://www.iprbookshop.ru/92645.html. — Pexum poctyna: s
ABTOPHU3UP. MOJIb30BATEIICH.

8. [lepeyeHnb pecypcoB HHGPOPMANIMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTu «UHTEepHeT»,
HEeO0XOAUMBIX [IJIf OCBOCHHSI JUCIUINJIMHBI

1. http://www.iprbookshop.ru/- DnexkrponHo-6ubnmuoreunas cucrema [IPRbooks

2. http://lwww.window.edu.ru - EamHOe OKHO JOCTyma K 0Opa3oBaTElbHBIM pecypcam.
[TomHOTEKCTOBAsA SNEKTPOHHAs OMONMOTEKa Y4eOHBIX M Yy4eOHO-METOJUYECKUX MaTepHalioB
(penepanbHBI pecypc)

3. http://old.exponenta.ru/ - O6pa3oBarenbHbIl MaTeMaTHUeCKHii caiT Exponenta.ru

4. http://www.pm298.ru/ — MaremaTrka (CripaBOYHHK (GOPMYIT 1O aaredpe u TreOMETPHH,
pelIeHns 3a1a4 U IPUMEPOB).

9. MeToauyeckue yKkazaHus 1Jisl 00y4aommxcst
10 OCBOCHHIO JUCHHIIJIHHBI

[Ipu mpoBeneHmid JEKIHi, CEMHUHAPCKUX (MPAKTHUYECKUX) 3aHATHH, CaMOCTOSTEIbHOMN
pabote 0OydaromUXCs MPUMEHSIOTCS MHTEPAKTUBHBIC (POPMBI MPOBEACHUS 3aHSATHI C IIENBIO
MOTPYKEHHSI 00YJaIONIUXCsl B peasibHyt0 aTMochepy nmpodhecCHOHATBLHOTO COTPYIHUYECTBA T10
pa3penieHrto mpooieM, ONTUMATBHON BRIPAOOTKM HABBIKOB U KA4eCTB OYIYIIEro CHEIHaUCTA.
NuTepakTuBHBIE (POPMBI TPOBEICHUS 3aHATUIN TIPEINONIAraloT 00y4eHre B COTpyJHINIeCTBE. Bee
YY4aCTHUKHA 00pa3oBaTesbHOTO Tpoliecca (mpernogaBaTenb U 00yJaronuecs) B3auMOIeHCTBYIOT
Jpyr ¢ Opyrom, oOMEHHBAIOTCA MH(pOpPMAaLKel, COBMECTHO PELIAIOT MPOOJIEMBbI, MOACIHPYIOT
CUTYAaIHIO.

B y4eGHOM mpoliecce NCTIONB3YIOTCS MHTEPAKTUBHBIE (POPMBI 3aHSITHIA:

- TBOpYECKOE 3a/laHue. BpInoiHeHne TBOpUYECKUX 3aJaHuil TpeOyeT oT oOyuaromierocs
BOCTIPOM3BEICHUE MOTYICHHON paHee nHpopMarmu B (hopme, onpeaensieMoi mpernojaBaTeieM,
U TpeOyrolel TBOPUECKOTOo MOAX0/1a;
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- TpymnmnoBoe o0cyxeHue. I'pynnoBoe obcykaeHne Koro-iudo Bompoca HampaBIeHO Ha
JOCTHKEHUH JTYYIIEro B3aWMONOHHMMAHUS M CIHOCOOCTBYET JyYIIEMY YCBOCHHMIO H3y4aeMOro
MaTepuana.

B xone ocBoeHMsI TUCHMIUIMHBI MPHU MPOBEIECHUM KOHTAKTHBIX 3aHSATUN HCIONb3YIOTCS
cienytomme (HopMel 00yueHHs, CIOCOOCTBYIOIUE (OPMHPOBAHUIO KOMIIETEHIMMA: JICKIHH-
JUCKYCCUM; KEHC-METOM; pelIeHHEe 3a/lay; CUTYallMOHHBIM aHanu3; oOcyxieHue pedepaTtoB U
JOKJIAJIOB; pa3paboTKa rPpyHIOBBIX MPOEKTOB; BCTPEUH C MPEICTABUTEIISIMUA TOCYIAPCTBEHHBIX U
OOIIECTBEHHBIX OpPraHU3alUi.

10. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHI, HCTIOJIb3yeMbIX MPH OCYIIECTBICHUH
o0pa3oBaTeIbHOIO Mpoecca 1o JMCHUILVINHE, BKJIYas epedyeHb NPOrpaMMHOro
olecrieyeHnst 1 HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

B mpomecce JNEKIMOHHBIX W TMPAKTHUECKUX 3aHATHHA HCIOJIB3YeTCs Cleayloliee
pOrpaMMHOE 00ecIieueHHe:

*porpaMMebl,00eCIeunBaIOIINEI0CTYIBCETh «HTepHET» (nampumep,
«Googlechrome»);

*IporpaMMel, AEMOHCTPAIMK BUEO MaTepUajIoB (Harpumep, npourpsiBaresb « Windows
MediaPlayer»);

*mporpaMMbl  JUIs  JEMOHCTPAllMM M CO3JaHUS  HIpe3eHTaluid  (Hampumep,
«MicrosoftPowerPoint»).

11. Onucanue MaTepuaIbHO-TEXHNYECKOM 0a3bl, HE0OOXOAMMOM Il OCYLIECTBJICHUSA
00pa3oBaTeJILHOIO MpPoIecca Mo JMCUHUIIHHE

Jis  mpenojaBaHMs —JUCHMIUIMHBI He TpeOyercss CHeLMalbHbIX MaTepHallbHO-
TEXHUYECKUX CPENCTB (Ja00paTOPHOTro 000PYAOBaHUS, KOMIIBIOTEPHBIX KJIACCOB M T.11.). OIHAKO
BO BpEMs JIEKLIMOHHBIX 3aHATUH, KOTOPbIE MPOBOJATCS B OOJIBLION ayIUTOPHUH, UCIOIB30BATh
IPOEKTOP AJIsi IEMOHCTPAIMU CIAiI0B, CXeM, TaOJIMIl U MPOYEro MaTepraia, MyIbTUMEAUNHBIC
npoekTopbl Epson, BenqViewSonic; skpanbl ms MpOEeKTOpoB; HOyTOykm Asus, Lenovo,
MHUKPO(OHBI.
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