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Wpantox Mapust EBrenreBna

[Ipu Hamuuy 00yYAIONIMXCS U3 YHCTIA JIUI] C OTPAHMYSHHBIMU BO3MOXKHOCTSIMU 37I0POBbSI, KOTOPBIM HEOOXO UM OCOOBIH MOPSIIOK
OCBOCHHS AUCIMITIHHBI (MOYJISA), MO UX JKEIaHUIO pa3padaThiBaeTCs aAalTHPOBAHHAS K OTPaHUUCHHUSM MX 370pOBbs pabouast
IporpaMMa JTUCUUTUINHBI (MOYJIS).

Pabouas nporpamMMa JUCHUIIINHBI

MarteMaTHKa

paspaborana B coorBercTBuu ¢ ®I'OC BO:

®DenepanbHbIi TOCYIapCTBEHHBIH 00pa30BaTebHbIA CTAHAAPT BhICUIETO 00pa30BaHUs — OaKajlaBpuaT Mo HaNpaBJICHHUIO OJATOTOBKU
05.03.06 Dxonorus U MPUPOIOTIOIb30BaHUE. Y TBEPKACH NMPHUKa30M MHUHHCTEPCTBA HAYKH U BBICIIETO 00pa3oBanus Poccuiickoit
Oeneparuu ot 7 aBrycra 2020 r. Ne 8§94
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Hanpagsnennocts (poduip): «YpasiieHHe TPUPOIOTIOIE30BAHIEM H YKOJIOTHYECKAsT IKCIIEPTHU3a
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3aB. kadenpoii E.B. Nanuesa
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Hanpaginenue noarorosku: 05.03.06 Dxoa0rust U Npupo10N0Ib30BaHHE
HanpasnenHocTs (poduib): «YHpasieHue NPHPOIONOIb30BaHUEM U SKOJIOTHYECKast SKCIIEPTH3a»
Pabouyast nporpamMma JUCIHUIIIHHEL «MaTeMaTrKay

1. HEJIM U 3AJIAYY OCBOEHUSI JUCLIUIIIMHBI (MOLYJIST)

Heas u3ydeHus: TMCHMILUIMHBI. o0ecrieueHHe BO3MOXKHOCTU IIOJydyeHHs OOyuaromuMmucs 0a30BbIX 3HAHUI [0 MaTeMaTHKE B
COOTBETCTBMH C TpeOOBaHMSAMH TOJATOTOBKH OOyd4amomuxcsi 1O HampaBieHuto moarotoBku 05.03.06 «Dkxonorus u
MIPUPOAOIOIb30BAaHHE), HAIIPABICHHBIX HAa IPUMEHEHHE UX B IPO(ECCHOHATIBHOM AEATEIIbHOCTH
3agauu U3yYeHHus: AMCHUIIMHDI
y4acTHe B IIPOBEJICHUH HAYyYHBIX UCCIIEIOBAHUI B 00JIaCTH SKOJIOTHH;
c60p 1 06pabOTKa NEPBUYHON JTOKYMEHTAIIUH JIJIsl OLICHKH BO3ICUCTBHI Ha OKPYKAIOIIYIO CPELY,
y4acTHe B IPOCKTUPOBAHUY TUIIOBBIX MEPOIPHUATHI 110 OXpaHe IIPUPOJIBI;
MIPOEKTHPOBAHUIO M DKCIEPTH3E COIUAIBHO-IKOHOMHYECKOW M XO3SHCTBEHHOH NEATENBHOCTH IO OCYLIECTBICHHIO MPOEKTOB Ha
TEPPUTOPUSAX PA3HOTO UEPAPXHUECKOTO YPOBHS;
pa3paboTKe MPOEKTOB MPAKTUIECKUX PEKOMEHIANNH 0 COXPaHEHHIO IPUPOIHON Cpepl;
IIOJITOTOBKA JIOKYMEHTAIMH JJIs1 3KOJIOTUYECKOM IKCIIEPTU3bI PA3IMYHBIX BUOB IPOSKTHOTO aHAJIHN3a;
ydJacTue B KOHTPOJIBbHO-PEBU3NOHHON AEATEINEHOCTH, 9KOJIOTHIECKOM ayIHTe.
Ob6aacTs npodeccuoHaIbLHOI qesaTeabHOcTH:01 OOpa3zoBaHue U HayKa
2. MECTO JUCIHHUATIMHBI (MOYJISI) B CTPYKTYPE OBPA3OBATEJILHOM TPOT' PAMMBI

Llukx (paszern) OIT: [51.0.04
2.1|Tpe601;amm K IIpeBapUTe/IbHOI NOAr0TOBKE 00y4aloIerocs:

CO)ICp)KaHI/IC JUCIHUIIIAHBIL 6a3preTcs[ Ha MaTepHrajic: KOJbHBIX KYPCOB JUCHUILIIINH «Aﬂre6pa 1 Haydajla aHaJli3ay, «reOMeTpI/IFI»

2.2| AucuumianHbl (MOIYJIM) U NPAKTUKH, JUISI KOTOPBIX 0CBOCHHE TAHHOI TUCUHILTHHBI (MO/IYJIs1) HEOOXOUMO KAK
npeanecTByoLee:

®u3nka ¢ OCHOBaMH 3JIEKTPOTEXHUKN
3. KOMIIETEHIIMA OBYYAIOHIETI'OCSl, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCLUIIJINHBI
MOAaYyJIst)
OIIK-1 Cnioco6en npuMeHATH 0a30Bble 3HAHUSA (YHIAMEHTAJIBHBIX Pa3eja0B HayK o 3emiie, eCTeCTBEHHO-HAYYHOI0 U
MaTeMaTH4YeCKOr0 IMKJIOB IIPU PellleHUHU 32/1a4 B 00/1aCTH 9KOJIOTHH ¥ IPUPOIONOJIb30BAHUS
OIIK-1.1 3naeT: 0CHOBBI (pyHIAMEHTAJIbHBIX pPa3/iesioB HAYK 0 3eMJie, eCTECTBEHHO-HAYYHOT0 M MATEMATHYEeCKOI0 IIUKJIOB

3HaeT: 6a30BbIe MaTEMaTHYECKHE MOJIeTH (YpaBHEHUE, HEPABEHCTBO, (DYHKIIUH, U JIP.); TEOPETUYECKUE MTOJIOKEHUS JIMHSHHON
anreOpsl, aHATUTHIECKON TeOMETPUH, TEOPHH TIPEeIoB, TUMGEPEHIHANTFHOTO U HHTETPATIBHOTO HCUUCIICHUS, TEOPHU (PYHKINI;
ripaBuiia 0hOpMIICHHsI, PELICHUS U TIPEICTABIICHHUS PEHICHUS 3a/1a4 BBIJICJICHHBIX Pa3e]oB MaTEMaTHKH.
OIIK-1.2 Ymeer: pemiaTh 3a/1a4 B 00J1aCTH IKOJOTUH U MPUPOIONOJIb30BAHUS € HCNIOJIb30BAHNEM 0a30BbIX 3HAHUI
(yHaaMeHTaJbHBIX pa3aesoB HaAyK 0 3eMJjie, ecTeCTBEHHO-HAYYHOT0 M MATEMATHYECKOI0 IINKJIOB
YMmeer: paboTaTh C OCHOBHBIMH MAaTE€MAaTHYeCKUMH MOJICJISIMH; JIOKAa3bIBaThb OCHOBHBIE TEOPEMBbl JIMHEWHOW anreOphl,
AHAJTUTHYECKON TEOMETPHH, TEOPUH MIPEAENOB, TU(hGEepeHIHANTFHOTO U HHTETPATLHOTO HCYUCICHHS, TEOPHU (QYHKINIT; KPUTHIECKH
aHAJTM3UPOBATh U BBHIOMpaTh MH(OPMAIMIO B COOTBETCTBHM C MOCTABJICHHOHM 3ajayeill; NMPUMEHSATh TEOPETUYECKUE MOJOKCHUS
JIMHEHHON anreOpbl, aHAJUTHYECKOH TeOMETPHH, TEOPHU TpenesioB, TuddepeHnnaabHOr0 U HHTETPATbHOTO UCYUCICHHS, TEOPUH
(GYHKLMI; K pEIICHUI0 MAaTEeMaTHYECKHX 3a/1a4; PeliaTh OCHOBHBIC 334K BBIJICIICHHBIX Pa3J/IeJIOB MATEMATUKHU (JIMHEHHOHN anreOpsl,
AHAJTUTHYECKON TEOMETPHH, TEOPUH MIPEAENOB, TU(PPEPEHINATEHOTO X HHTETPAIBFHOTO HCUUCICHHS, TEOPHH (QYHKIUH); TPUMEHSThH
TEOPETHYECKUE 3HAHUS K PEIICHHUIO MPUKJIAIHBIX 33724 B 00JaCTH SKOJIOTHH U MPUPOIOIIOIH30BaAHUSL.
OIIK-1.3 Baageet: 6a30BbIMU 3HAHUS (PYyHIAMEHTAJIBHBIX Pa3ieJioB HAYK 0 3eMJle, ecTeCTBEHHO-HAYYHOT0 U
MATEeMATHYeCKOI'0 IIMKJIOB /UIsl pellleHUsl 32124 B 00J1aCTH 3KOJOTMH H IPHPOAOTIOIb30BAHUS
Brnageer: MaTemMaTudecKMMH METOJAaMH HCCIEIOBaHMS, 0OpabOTKM HHGOpPMAnUMM M aHaIW3a [aHHBIX 10 SKOJOTUM U
MIPUPOAOIIOIB30BAHHUIO.

4. CTPYKTYPA U COJEPKAHUE JUCHUIIJIMHBI (MOAY JIS)

Kon HanmenoBaHue pa3/iesioB U TeM /BU/ 3aHATHUSI/ Cemectp | YacoB | HurepaxkT.
3aHATHS
Paznea 1. MaTtemaTuka
1.1  |Marpuusl. Onpeaenurenu. CucTeMsl JMHEHHBIX YpaBHEeHHH/JIek/ 1 2 2
1.2 |Bekropnas anreOpa. AHaTUTHYECKAs TEOMETPHUS HA TUNIOCKOCTH. AHAIUTHYECKAS 1 2 2
reoMeTpHs B mpocTpaHcTse/JIex/
1.3 |BBenenue B MateMaTHdeckuil ananu3. uddepenuanbHoe ncuuciaenue GyHKIUT 1 2 2
0J1HO# nepeMenHon/JIex/
1.4  |Marpuns! u onpenenurenu/IIp/ 1 2 2
1.5 |Cucrembl quHeHHbBIX ypaBHeHUi/ [Tp/ 1 2 2
1.6. |IIpsmast Ha IJIOCKOCTH M B IPOCTPAHCTBE. JIMHUU BTOpOro nopsaka/Ilp/ 1 2 2
1.7  |Ipenens! pynkuuii HempepblBHOCTh GYHKIMU B TOUKE M Ha MHOXKecTBe/IIp/ 1 2 2
1.8 |AuddepenmmpoBanue GyHKIMU OAHON nepemMeHHoH /IIp/ 1 2 2
1.9 |IIpumeHeHWe NIPOU3BOIHON K MccaenoBanuio Gynkumii/Ip/ 1 2 2
1.10 |AuddepenunanpHoe neunciaeHne QyHKINE HECKOJIbKHX nepeMeHHbIX/Cp/ 1 10 0
1.11 [MuTerpampHoe McuucieHue QYHKIMM OQHON nmepeMeHHoi/Cp/ 1 10 0
1.12  [dnddepenunansusie ypasenus/Cp/ 1 22 0
1.13 [DnemeHTH TeopuH BepOSTHOCTEH M MaTeMaTHYecKon ctaTucTuku/Cp/ 1 12 0
1.14 |/3auér/ 1 0 0

5. OneHo4YHbIEe M METOAUYECKHE MAaTePUAJIbI 10 JMCHUILIMHE (MOLY.JII0)
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5.1. Coaep:xanue ay TUTOPHOI padoThI 0 AMCHUILIMHE (MOLYJII0)

1 cemecTp 3 Jeknnu, 6 NPaKTHYECKUX 3aAHATHIT
Pazgen 1. MaTtemaTuka
Jlexuus Nel (2 gaca)
Martpunet. Onpenenurenn. CHCTEMBI THHEHHBIX YPaBHEHUH

Bompocer
1. OcHOBHBIE ompeeneHus Teopun MaTpull. Onepalyu HaJl MaTPUIIAMU: CIIOKCHHE, YMHOXKEHHE Ha 4HCJIO, YMHOXKCHHUE MaTpHll,
TPaHCIIOHUPOBAHUE, CBOWCTBA OIepaluit
2. Onpepnenurenu 2-oro u 3-ero nopsakos. Onpexaenurenu N-oro nopsiaka. CBocTBa onpenenuTeneii. Pasznoxkenue onpeaenureneit
I10 BJIEMEHTaM psizia. MeTobl BEIUUCIICHHS OTIPEIeITUTEICH.
3. Cuctembl JHHEWHBIX ypaBHeHHWH. Pemienne cucteMm NMHEHWHBIX ypaBHeHUII MeTogoMm [aycca. Pemenwme cucrem N JTUHEHHBIX
ypaBHeHHH ¢ N Heu3BecTHRIMU ((popmynsl Kpamepa).
4. O6parnas matpuna. OnpeeneHue, yCIoBIe CYIIECTBOBAHUS 0OpaTHOW MaTpHIibl. MeTo bl HAX0XKICHHS 00paTHON MaTpPHUIIbI.
5. MarpuuHbIil METOJ peIIeHUsT CUCTEMBI N JIMHEMHBIX YpaBHEHHM ¢ N HEW3BECTHHIMU. JIMHENHHas 3aBUCUMOCTh BEKTOpPOB. PaHr
MaTpHIIbI, METOIbI ero Beruncienus. Teopema Kponekepa-Kanemnn

Jlexums No2 (2 gaca)

BekropHas anredpa. AHaIUTHYECKasi TEOMETPHUS Ha INIOCKOCTH. AHAJTUTHYECKAsk TEOMETPHUS B IPOCTPAHCTBE

Bompocsr
1. BexTopHble U cKasipHbIe BeTWINHEL. JInHeHbIe onepanuy Hax BeKTopaMu. Pa3inoxenne BeKTopa 1o KOOPIAUHATHBIM OCSIM.
2. CkansipHOE IpoU3Be/IeHNuE BEKTOpOB. BekropHoe npousBeneHue. CMemaHHOe POU3BeIeHHE BEKTOPOB.
3. [Ipsimast THHAS HA TUTOCKOCTH.
4. KpuBble BTOPOTO MOpsIKa.
5. IlmockocTu u mpsiMBIE B IPOCTPAHCTBE

Jlextus Ne3 (2 gaca)

Beenenne B Mmaremarnueckuii anaimms. Juddepennuansaoe ucuncnenne QyHKIHN OTHON TepeMEeHHOM
Bomnpocsr
1. MHo>xecTBa 1 oniepaluil HaJ HAMH.
2. UncnoBas mociiejoBaTeNbHOCTD U €€ TIpe/elt.
3.ITonstne dynkuuu. [penen GpyHkumun. beckoHeuHo Masnble 1 OECKOHEYHO OOJIBIINE BETHYHHEI.
4. OcHOBHBIE TEOpPEMEI 0 Mpe/eiax. HenpepbIBHOCTD U TOUKU pa3pbiBa (pyHKIIHH.
5.IIpousBoanas dynkuun. [IpaBuna nuddepeHupoBaHms.
6. Iubdepennuan GyHKIUU.
7.Bo3pacranue u yObiBaHue (yHKUMHA. MakcuMyMm W MHUHUMYM GyHKUuM. Haubosbliee W HauMeHbllee 3HA4eHUS (QYHKIMH Ha
OTpe3Ke
8. Bemmykiiocth pyHkiuu. Touku neperunda. ACUMITOTHI KPUBOM.
9.UccnenoBanue QyHKIMH ¥ MOCTPOCHUE UX TPadUKOB
IMpaxtuyeckoe 3anstue Nel (2 gaca)
Onepanuu HaJ MaTPULAMH.

Heﬂb: Hay4YuTbhb OCYILICCTBJIATH MPOBOAUTH ONCpallMU CIIOXKCHUA W BBIUMTAHUA MATpULl, YMHOXCHUS MaTpUIlBl Ha YHUCJIO,
YMHOXKEHHUsSI MaTpHll, TPAHCIOHMUPOBAHUS MAaTpPUI]; HAYYUTh BBIUUCIATH ONPENESIUTENN IO ONPEAETICHUI0 U C HCIOJIb30BAHUEM
OCHOBHBIX CBOMCTB

Bomnpocs! i o6cyxneHus:
OnpezeneHne MaTpuIbl, €€ pa3MEPHOCTh, SJIEMEHTHI MaTPHIIBL.
HyneBas matpuna, etuHUYHAs MaTpPHUIIA.
CroxeHue MaTpuil.
Boruntanue matpuil.
YMHOKEHHE MaTPULIBI HA YUCIIO.
YMHOKEHUE MaTpHIL.
OnpezesneHne ONpeIeIuTeNs BTOPOTO MOPSIKA, MPABHIIO BEIYUCICHHUS.
OmnpezeneHne onpeaeIuTeNs TPEThEero HopsIKa.
. CoiicTBa onpenenuTenei.
10. TIpaBusno TpeyroJabpHUKA IJIsl BEIYUCICHHS OIPENEITUTENS TPETHETO MOPsIIKa.
11. BoruncieHue onpenenurens MyTéM pa3iokKeHHs ero 1o dJIeMeHTaM psija.
12. TlpuMeHeHne CBONCTB ONpeneNuTeNneil K UX BHIYUCICHHIO

Ipakrudeckoe 3ansiTre Ne 2 (2 vaca)
Pemenue cucreM JIMHEHHBIX anreOpandeckux ypaBHEHUH.

Llenb: Hay4YnuTh pemiaTh CUCTEMBI JIMHEHHBIX anreOpanyecKux ypaBHEHHH C MCIoJb30BaHHEM MeTonoB Iaycca, Kpamepa,

MaTPUYHOTO METO/IA.

Bomnpocs! 11 o6cyxeHus:
OmnpeneneHue CUCTEMBI IMHEHHBIX anreOpandecKux ypaBHEHHH.
[TonsATHE penieHns CUCTeMbI JTMHEHHBIX AJIreOpaniyecKuX ypaBHEHHUH.
Merton IN'aycca (mocinenoBaTenbHOTO HCKITIOYESHHUS] HEU3BECTHBIX) PELICHHS CUCTEM JIMHEHHBIX alreOpandecKux ypaBHEHHH.
Merton Kpamepa perieHus: cucteM JIMHEHHBIX anreOpandeckux ypaBHEHHUH.
MarpuuHblii MeToJ] (0OpaTHON MaTpPHUIIbl) PELICHUS] CUCTEM JIMHEHHBIX alreOpanyecKix ypaBHEHHM.

IIpaxrnueckoe 3ansTe Ne3 (2 gaca)
DJeMEeHTHI AaHATUTHYECKOM FeOMETPHUH Ha IIOCKOCTH

Llenb: 03HAKOMHUTH € 3JEMEHTAMHU aHAIMTHYECKOH r€OMETPHUU Ha IJIOCKOCTH, HAYYHUTh COCTABIIATh YPaBHEHHUS NMPSMOI Ha
IUIOCKOCTH, CTPOUTH Ha IUNIOCKOCTH IPSIMbIE, TMHUM BTOPOTO MOPSAAKA [0 UX YPaBHEHUSIM, IPeoOpa30BbIBaTh YpaBHEHUS JMHUHM Ha
IUIOCKOCTH, IPOBOAUTH ONIEpAIMH HaJl BEKTOPaMH.

©CoNo~wNE

agrwbdE
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Bomnpocs! 1uis o6CcyxIeHus:
YpaBHEHHE JIMHU Ha MJIOCKOCTH.
Hexoropsie ypaBHEeHHs NPSIMON Ha IIOCKOCTH.
VYrois Mexay NpsIMbIMU Ha IJIOCKOCTH.
JIuanm BTOpOTO MOpSKA: SJUIMIC, THIIepOoIIa, napadoia.
Bexrops! 1 onepanuu Haj HUMH.

Trwrprp

IIpakTudeckoe 3ansaTre Ned(2 yaca)
Ipenens! pyHkuuit HenpepblBHOCTD ()YHKIIUH B TOYKE U HA MHOXKECTBE
Llens: HAyYUTh HAXOIUTH 00TACTH ONpeAeTeHNsT QYHKLINH, 3aJaHHON aHAJIMTHYECKH, IPOBOAUTD PACCYKACHHUS MIPH
JIOKa3aTeNbCTBE CBOMCTB (DYHKIIUH, OLIEHUBATH JIOTHYECKYIO PABHIILHOCTD PAcCy>KACHUH MIPU PELICHUH 33/1a4; HAyYUTh BEIYUCIISATh
TIPe/IeIIbl PA3IUIHBIX QYHKIUI ¢ TIOMOIIBIO COOTBETCTBYIONINX TEOPEM, IPOBOINUTH PACCYKACHHS IIPH BEIYUCICHUH MIPE/IEIIOB
palMOHAIBHBIX (YHKIMHA, OLEHUBATH JIOTHYECKYIO IIPABHIILHOCTh PAcCyKIACHUH MPU PELICHUH 3aa4
Bomnpocs! 1yis 00CykIeHNs
[TonsATHE NEUCTBUTENbHON (DYHKIUH JEHCTBUTEIBHOTO IEPEMEHHOTO.
OcCHOBHBIE CBOWCTBA (PyHKIUH: YETHOCTD, HEYETHOCTH, MOHOTOHHOCTD, OTPAHHYEHHOCTD, IEPUOANIHOCTb.
Ob6nactp onpezeneHus GyHKIUH, 33JaHHON aHAIUTHYECKH.
TeopeMsl 0 mpeziesie CyMMBl, IPOU3BEICHUS, YACTHOTO.
Beckoneuno manble pynkuuu. beckoneuno Oonbine GpyHkmuu. CBOWCTBa JaHHBIX (yHKIMH.

o arwbdE

TIpenen nenoit palmoHaIbHON QyHKIME mpu X —> XO ,apu X —> 00.
7. Tlpenen npobuo-paumonansroi Gpyrkman mpu X —> X, mpu X —> o0 ..

8. Cnoco0Obl packpbITHsl HeomnpelenEHHOCTeH Buaa [%] , [%] [OO —OO] MPU BBIYMCICHUH TPEACIOB palMOHAJIbHBIX

GbyHKIUH.
9. TIIpenensl uppaMOHAIBEHBIX (QYHKIIHN.

10. CnocoObl packpbITusl HeompeneaéHHOCTel Buia [%] [%], [OO - OO] IpU BBIYUCICHUU MPENeNIOB HPPalMOHAIbHBIX

byHKIMH
11. TIpenensl TPUrOHOMETPUYECKUX (HYHKIUH.

o . . 0
12. HepBLII/I 3aME€YaTCJIbHBIN MPEAC U €0 CICACTBUA. PaCKpLITI/Ie HEOIPEACIICHHOCTH BHUJa [6]

13. TIpenens! moka3aTeabHbIX (QYHKIIUH.
14. Tloka3arenbHO-CTereHHAs GYHKIHUS U e€ mpeel.

. . . . o0
15. Bropoii 3aMeuatenbHbli npesel. PackpbiTie HeonpeenéHHoCTe! Buaa [1 ] .

16. ITonsaTue HenpepbIBHOHN (QYHKIMU B TOUKE U HA MHOXKECTBE.
17. Teopemsbl 0 HENPEPHIBHOCTH CyMMBI, IPOU3BECHNUS, YACTHOTO.
18. Teopembl 0 HENPEPHIBHOCTH CIIOKHOH (QYHKIMU.
19. Touku pa3pbiBa (PYHKINH U UX KITaCCHPUKALIUS.
[Ipakrudeckoe 3ansitue NoS(2 yaca)
JuddepenuupoBanne QyHKIHH OJTHON TIEPEMEHHO
Ienb: HAy4UTh BBIYUCIATH NPOU3BOAHBIE IEMEHTAPHBIX (DYHKIMH C UCIIOIb30BAaHUEM NIPaBWII AUGPepeHInpOBaHUS,
TaOJIAIBI TPOU3BOIHBIX H TEOPEMBI O TIPOU3BOIHON CI0KHON (DyHKITHH.
Bomnpocs! 1iis o6cyxaeHus
1. [ToHATHE POU3BOAHON NCHCTBUTEIBHON (GYHKIIUH JCHCTBUTEIBHOTO MEPEMEHHOTO.
2. 'eomerpudecknii ¥ MEXaHUYECKUN CMBICI IPOU3BOIHOM.
3. BrluncneHnue Npon3BOIHBIX € IIOMOLIBIO TIPaBIIT AU GEepeHIIHPOBAHUSL.
4. HaxoxxaeHue POU3BOAHBIX CIIOKHBIX (DYHKIMH
IIpaktudeckoe 3ansTie Ne 6(2 gaca)
IIpuMeHeHne TPOU3BOTHOM K MCCIIEIOBAHHIO (DYHKIMIH
Ilenb: HayyuTh HPOBOJUTH PACCYXKAEHUS IPHU HCCICNOBAaHMU (YHKIMU Ha MOHOTOHHOCTH C IIOMOIIBIO JOCTaTOYHOTO
YCIIOBHS MOHOTOHHOCTH (DYHKIMHM W SKCTPEMYMBI C IOMOILIBIO IMEPBOTO M BTOPOTO JOCTATOYHOTO YCIIOBHH CyIECTBOBAHUS
9KCTPEMYMa, CTPOUTH I'paduku QyHKIHMH B OKPECTHOCTH TOUKH HKCTPEMYMa, HHTEPIPETUPOBATh MOTYYECHHbIE PE3YIbTaThI.
Bomnpocs! 11 o0cyxaeHus
. [lonsitue MOHOTOHHOH (Bo3pacTaromell/ yobIBaromien) GyHKIHN.
. JlocTaToYHBIH MPU3HAK MOHOTOHHOCTH (DYHKIIHH.
. Onpenenenue SKcTpeMyMa QyHKIHH.
. [TepBoe nOCTaTOYHOE yCIIOBHE CYNIECTBOBAHUS dKCTpeMyMa (HYHKIIHH.
. Bropoe mocrarounoe ycnoBue CyIecTBOBaHHS KCTpeMyMa (QYHKIUH.
. [IpaBmiio uccienoBanusi GyHKIMH Ha MOHOTOHHOCTD M TOYKH SKCTpEMyMa
. [ToHsiThe BBIMYKIIOH / BOTHYTO! KPUBOH.
. JlocTaTOYHBIN MPHU3HAK BHITYKIOCTH/ BOTHYTOCTH rpaduka GpyHKIUH.
9. OnpeneneHue TOYKH nepernoa.
10. JloctarouHOE yCIIOBHE CYIIECTBOBAaHHS TOUYKH Ieperuoda.
11. IpaBuio uccnenoBanus GyHKIUH HA BHITYKIOCTb, BOTHYTOCTh U TOUKH IIeperuoa.
12. Acumnrotsl rpaduka QyHKIHH.
13 CxeMa IOJIHOTO HCCaeJ0BAHNS PYHKIUH

02N LN bW~

5.2. Conep:xanue caMoCTOATEIbHONH PadOTHI MO AMCHUIIMHE (MOIYJIIO)
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Hanpaginenue noarorosku: 05.03.06 Dxoa0rust U Npupo10N0Ib30BaHHE
HanpasnenHocTs (poduib): «YHpasieHue NPHPOIONOIb30BaHUEM U SKOJIOTHYECKast SKCIIEPTH3a»
Pabouas IporpamMmma JUCHUIITUHBL «MaremaTuka
Copep:xanue 00513aTeJIbHOI CAMOCTOATEIBbHONH PA0OTHI M0 THCHMILJINHE

Ne i/ TeMbl IUCHUTINHBI Conep:xkanue caMOCTOATEILHON padoThI [IpoaykKTsl 1esiITeTLHOCTH
1 [luddepennpanbHoe ncuucieHne 13yueHne TeOpeTHUECKOMN JINTepaTyphl /leMOHCTpanys peLIeHHbIX 33134
(YHKIIMH HECKOJIBKUX NEepeMEHHbIX  [Pemenne 3amaq
2 MHTerpanpHoe ucunciaenue QyHKun [M3ydeHne TeopeTHuecKon JIMTepaTypsl /leMOHCTpanMs pelIeHHBIX 33134
0HO TepeMeHHOI Pemenwne 3amau
3 JluddepeHmanbHpie ypaBHCHUS 3ydenne TeopeTHIECKO TUTepaTyphl /TeMoHCTpaIys pemeHHbIX 3a1a4
Perenue 3anayu
4 (J71eMEHTHI TEOpHH BeposiTHOCTE 1 [MI3yueHne TeopeTHUEeCKO JIMTepaTypsl /leMOHCTpanys peLlIeHHBIX 33134
MaTeMaTHYeCKON CTaTUCTHKU Perenue 3anay
Conep:xaHne caMOCTOATEILHON PadoThl 10 JUCHHUILIMHE HA BbIOOP 00yuarouierocs
Ne n/m Tembl THCHUTINHBI Copep:kaHue CAMOCTOATEIbHOI padoThI IIpoayKThI KesITeTbHOCTH
1 [luddepennpanbaoe ncuucieHne 3yueHne TeOpeTHUECKON JIUTEepaTyphl [TonroToBka cooOIieHHe O TeMe
(YHKIIMN HECKOJIBKUX MepeMEeHHbIX  [Pemenne 3amaq BaHATHS
[IpeseHTanys  pelIeHHBIX 3a/a4
2 MuTerpanbHoe ucurcaeHue QyHKun [M3ydeHune TeopeTHUecKon INTepaTypsbl [TonroToBka cooOIIeHHE MO TEME
0/1HO TIepeMEeHHOM Perienue 3anay BaHATHS
[Ipe3eHTanys  pelIeHHBIX 3a/a4
3 TuddepeHmanbHple ypaBHCHUS 3ydenne TeopeTHIeCKON TUTepaTyphl [ToaroroBka coolOmieHue mo Teme
[Perienue 3am1a4y BaHsTHA
[Ipe3eHTanys  pelIeHHBIX 3a/a4
4 JJIeMEHTHI TEOPHH BepOsITHOCTEH 1 [MI3yueHHe TeopeTHUECKOH JINTepaTyphl [ToaroroBka cooOIieHue 1o TeMe
MaTeMaTHYECKON CTaTUCTHKH Perienue 3a1au BaHATHS
[TpeseHTanys  pemeHHBIX 3a/1a4

5.3. O6pa3oBaTeIbHbIE TEXHOJIOTHH

[pu opraHm3anyy H3y4eHUs TUCHUIUTMHEI OYAyT UCIIOIb30BaHBI CIEAYIOIINe 00pa3oBaTebHbIe TEXHOIOTHU:
MHPOPMAMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH, TEXHOJIOTHSI OPraHU3alli CAaMOCTOSTEIbHON PabOThI, TEXHOJIOTHS
pediaekcuBHOrO 00yUSHHUS, TEXHOJIOTHS MOIYJIEHOTO 00YUYEHUSI, TEXHOJIOTHSI UTPOBOTO OOYUEHHsI, TEXHOJIOTHU TPYTIIIOBON
JTIUCKYCCHH, HHTEPAKTUBHBIE TEXHOJIOTHH, TEXHOJIOTHSI TPOOJIEMHOTO 00yYeHNUs], TEXHOJIOTHS OPTaHH3aluu
yaeOHO-HCCIIeI0BATENbCKON ISSITEIbHOCTH, TEXHOJIOTHSI TPOEKTHOTO 00yYeHHs, TEXHOJIOTHS Pa3BUTHSI KPUTHUECKOTO MBIILICHHSI.

5.4. Texyuiuii KOHTPOJIb, MPOMEKYTOUYHBIH KOHTPOJIb M MPOMEKYTOUHAS ATTeCTAIUsI

BannpHO-peiiTuHrOBast KapTa AUCHMILIMHBI 0popMIIeHa KaK MPUIOKEHHE K paboueil mporpaMMe TUCIHIUIUHBL.
®DOHJT OIIEHOYHBIX CPENICTB IS IPOBEICHNUS IPOMEKYTOUHOH aTTecTaluy 00yJalomuXcs Mo AUCHUILTHHE 0(QOpMIIEH OTASIBHBIM
JIOKYMEHTOM.

6. YYHEBHO-METOANYECKOE 1 TH®OPMAINIMOHHOE OBECIIEYEHHUE

6.1. PexomenxyeMasi 1uTepatypa

6.1.1 OcHoBHas JIMTEpaTypa

ABTODBIL, cCOCTaBUTENH | 3ariaBue, CChUIKA Ha 3JICKTPOHHYIO OMOINOTEUHYIO CHCTEMY WznarenscTBo, TOX
JI1.1  [AxTsamoB A. M. MaremaTHka a1l COLIMOJIOTOB U SKOHOMHCTOB: y4eOHOE Mockga : dusmaraur, 2008.
mocooue / A. M. AXTAMOB. — 2-¢ W3], UCTIp. U JIoM. — 464 c. —
Pexxum noctyna: o noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=82271. — ISBN
978-5-9221-0919-2. — TeKCT : 31NEeKTPOHHBIH.
6.1.2. JlonotHUTeIbHAS JUTEpaTypa
ABTOpBIL, cocTaBuTeNH | 3ariaBue, CChUIKA HA 3JICKTPOHHYIO OMOINOTEUHYIO CHCTEMY W3narenscTBo, IO
JI2.1 [H. OI. Kpemep, b. A.  [Bbiciias matemaTuka i 9KOHOMUCTOB : yueOnuk / pea. H. [II. [Mockga : FOnutu-Jlana, 2017.
[Tytko, . M. Tpumus, [Kpemep. — 3-¢ u3n. — 482 c. : rpad. — (3om0T0i poHx
M. H. ®punman [pOoCCHIiCKHX YUEeOHHUKOB). — PeXuM tocTyma: 1mo moamucke. —
URL.: https://biblioclub.ru/index.php?page=book&id=684732. —
ISBN 978-5-238-00991-9. — TekcT : 3J€KTPOHHBIH.
6.2 Ilepeuens mporpaMMHOro oéecrneveHust
- AcrobatReaderDC
- Dr.Web Desktop Security Suite, Dr.Web Server Security Suite
- GIMP

- Microsoft Office 365 Pro Plus - subscription license (12 month)

- Microsoft Windows 10 Education

- XnView

- Apxusarop 7-Zip

6.3 Tlepeyennb nHGOPMALMOHHBIX CIPABOYHBIX CHCTEM, NPOGecCHOHATBHBIX 623 TaHHBIX

- OBC «YHuBepcuterckas OMOIMOTEKa OHIAWHY

- Basel mannbix Springer eBooks
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Pabouyast nporpamMma JUCIHUIIIHHEL «MaTeMaTrKay

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCITUITJIMHBI (MOY JIST)

7.1|HanmeHoBaHUe CrIeUaIbHOIO NOMEIEHNS: YueOHas ay IMTOPHS ISl TPOBEICHUS 3aHATHI JIEKLIMOHHOTO THIIA, IPAKTUYECKHUX|
3aHATHI, TPYNIIOBEIX KOHCYIbTalNi, HHANBULYANbEHBIX KOHCYJIBTAMH, TEKYILIETO KOHTPOJIS, TPOMEKYTOUHOH aTTECTAlNH,
YueOnas ayauropus. OcHameHHOCTh: MenoBas gocka-11uT., Komriekr yueOHol Me6eny, HOyTOyK, IPOEKIIMOHHOE

000pyI0BaHKe (MYJILTUMEIUHHBIA IIPOCKTOP M AKPaH).

7.2|HanmenoBanue CIICHUAIbHOT'O IIOMCUICHUA: TIOMCIICHUC J1JIA CaMOCTOSITCIIbHOM pa6OTI>I, YuTalbHBIN 3. OCHaI_[IeHHOCTI)Z

[TK-41ut.,c BO3MOXHOCTBIO IOJKIIIOYCHHUS K ceTH «HTepHeT» 1 00ecrieueHueM JOCTya B AJIEKTPOHHY IO
uH(DOpMaIMOHHO-00pa3oBarenbHyto cpeny CI'CITY, ITucemeHHsli cron-4 wr., ITapra-2 mr.

8. METOAUYECKHUE YKA3AHMSA IO OCBOEHUIO JUCHUIIJIMHBI (MOAY JIST)

PaboTa Hax TEOpPETHUECKMM MaTepHaioM MPOUCXOTUT KPaTKO, CXEMaTHYHO, [TOCIIEJ0BATENIFHO (PMKCHUPOBATh OCHOBHBIE MOJIOKEHNS,
BBIBO/IBI, (POPMYJIMPOBKH, 00OOIIEHNUS; IOMEYaTh BaXKHBIE MBICIIH, BBIJIEJISATH KJIIOYEBBIE CII0Ba, TepMUHBI. [IpoBepka TepMHUHOB,
MOHSATHI C TIOMOIIBIO SHIUKJIONEINIA, CIIOBApEii, CIIPABOYHHUKOB C BBITUCHIBAHUEM TOJIKOBaHUH B TeTpaab. O003HAYHUTH BOMPOCHI,
TEPMHUHBI, MaTepHall, KOTOPBIi BBI3BIBAET TPYIHOCTH, IOMETHTh U HOIBITATHCS HAWTH OTBET B pEKOMEHIyeMoii tuteparype. Eciu
CaMOCTOSITENILHO HE yJJaeTcs pa300paThCs B MaTepuae, Heo0X0AuMO COPMYIMPOBATh BOIIPOC U 33/1aTh MPETOIaBaTelIio.
ITpopaboTka pabouei mporpaMMBbl TUCIUIUIMHEL, YACTSII 0c000e BHIMAaHKE LEJISIM U 3aJja4aM, CTPYKTYpe U COIEPIKaHHUIO
JUCUUIUIMHBL. KOHCTIEKTHPOBaHKHE HCTOYHHUKOB, ITOJITOTOBKA OTBETOB K KOHTPOJILHBIM BOIIPOCaM, IIPOCMOTP PEKOMEH1yeMOit

JUTEpaTypsl, paboTa ¢ HUHGOPMAIMOHHBIMY HCTOYHUKAMU B Pa3HBIX opMarax.

Taxxe B IIPOLECCCC N3YUCHUA NUCIUIINHBI METOANICCKUE PECKOMCHIAIINN MOT'YT OBITH N31aHbl OTACIIbHBIM JOKYMCHTOM.
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bannpHO-peliTHHTrOBas KapTa AUCUUIUIHHEI « MaTemaTrukay

Kypc 1 Cemectp 1

Bun xonTpons

MuHuMansHOE
KOJIMYECTBO OaJIJIOB

MakcumabpHOe
KOJIMYECTBO OAIIIIOB

Paznen 1. MaremaTuka

Moayns 1. Matpunel. Onpenenureny. CHCTeMBbl THHEHHBIX YPaBHEHHH.

Texymuii KOHTPOJIb 10 MOAYJIIO:

1. AynuTopHas paboTa:

CamocrosrenbHas pabora Ne 1 «Onepannu Haj MAaTPUIIAMHY 0 1
CamocrosTenbHas padota No2 «BbeIUnCIICHHE ONPeIeTUTENICID 0 2
CamocrostenbHas pabora Ne 3 «Pemienue cucreM JTHHEHHBIX alreOpanvecKux ypaBHEHHUID 0 3
CamocrostenbHas pabora No 4 0 2
«Haxoxnenue obmero pemenns CJIY. Haxoxnenue hyHIaMeHTAIbHOM CUCTEMBI petiieHns oaHopoaHoi CIIY»
2. CamocrostenbHas pabora (cnenuaibHble 00si3aTenbHbIe (HOPMBI) — BBITIOJIHCHHUE JIOMAITHHUX 33JaHUH 3 6
3. CamocrostenpHas pabota (crenuanbHbie GOpMbI Ha BEIOOP 00YUaIOIIerocs) — 3 5
- BEJICHHE KOHCIIEKTOB JIEKIMI 1 PAKTHIECKHUX 3aHATUI WIIN
- pedepar
KoHTposbHOE MEpONIPHUSITHE 110 MOJTYJIFO: KOHTPOJIbHAsE paboTta Ne 1 13 16
ITpoMeXyTOUHBIH KOHTPOIIb 19 35
Monaysb 2. DaeMeHTbl aHAIMTHYECKOH reoMeTpHH
1. CamocrositenbHas padora Ne 1 0 6
«BekTtopa. [leiicTBus HaJ BeKTOpaMH. Y paBHEHHUE NPSIMOil Ha MIIOCKOCTU
2. CamocrosrenbHas pabora (cnenuaibHble 00si3aTenbHbIe (OPMBI) — BBITIOJIHCHHUE JIOMAITHUX 33JaHUH 3 6
3. CamocrositenpHas pabota (crenuanbHbie GOpMbI Ha BEIOOP 00yUaIOIIerocs) — 3 5
- BEJICHHE KOHCIIEKTOB JICKIIMI 1 PAKTUIECKUX 3aHATUI WU
- pedepar
KoHTposibHOE MEPONPHATHE IT0 MOJYJIIO: pacdeTHO-rpaduieckas padora 13 16
TTpoMeKyTOUHBIH KOHTPOJIIh 19 33
Moayib 3. DneMeHTbl MaTeMaTHYECKOT0 aHaJIN3a
Texkyumil KOHTPOJIb [0 MOJYJIIO:
1. AynuropHas paboTa:
CamocrosrenbHas pabota Ne 1 «Dyskiuu. O61acTh ONpeAeneHus.» 0 4
CamocrosrenbHas padoTa Ne 2 «[Ipon3BoAHasI CIIOKHOW (PYHKIUH OJTHOW EPEeMEHHON» 0 1
CamocrosrenbHast pabora Ne 3 «MccnenoBanue QyHKIMHU C TOMOIIBIO POU3BOAHOM» 0 1
CamocrosrenbHas paboTta Ne 4 «BelunciieHue HeonpeaeIeHHbIX H ONPEICICHHBIX MHTETPAIIOB) 0 1
CamocrosrenbHas paboTa Ne 5 «DneMeHTh TeOpHH BEPOSITHOCTEH M MaTeMAaTUIECKON CTATUCTHKI 0 1
0 4
KoHnTponbHOEe MeponpusiThe 10 MOy IH0: KOHTpoJibHas pabota Ne 3 «IlonHoe uccnenoBanue QyHKIMN 18 20
ITpoMeXyTOUHBIH KOHTPOIb 18 32
TIpomexyTouHast aTTecTalus 56 100

IIpunoxxenue



Hamnpagnenue noarorosku: 05.03.06 Dxoa0rust U npupo10N0Ib30BaHHE
HampasneHnocTs (Ipoduitb): « YIpaBlIeHHe IPHPOAOIONB30BAHIEM H YKOJIOTHIECKas SKCIEPTH3a
Pabouas nporpamMma JUCIUILIMHBL «MaTeMaTHKa

Bun konTpons

[Ipumeps! 3ananuii, KpUTEPUN OLIEHKH
1 KOJIMYECTBO 0aJIIOB

TeMbl Ui M3ydeHUs] U 0Opa3oBaTeIbHBIE
pe3yIbTaThl

Moayns 1. Matpunel. Onpegenurenu. CHCTeMbl IMHEHHBIX YPaBHEHUN

1

AynuTopHas paboTa

CamocrositenbHas  pabora Ne 1
«Onepanuu HaJ| MATPHULIAMU

[Ipumepsr 3amanuii.
Haiitu matpury X = 2A—B + E, re

2 -1 5 8 -2 2 1 00
A=-3 4 1|, B=|5 1 4|, E=|{01 0
7 -4 -1 3 -3 0 0 01

Kpurepuii oneHku:
1 6ain - Bce AefCTBHSA HaJl MATPUIIAMH BBITIOJTHEHBI BEPHO, ITOTyUYEH BEPHBIH pe3yIbTaT
0 6a1110B — HE BEPHO BBIIIOJIHEHBI AeCTBUSL.

Tewmbl ans uzydeHus

OmnpeneneHne MaTPHIBI, CTPOKH, CTOJIONA,
sneMeHTa  Marpunbl.  Omepamuu  Haf
MATpPHUIAMHU: CJOXKEHHE W  BBIYMTAHUC
MAaTpHl], YMHOXEHHE MATPHLBI Ha YHUCIIO,
YMHOXCHUE MaTpPHIIL.

Pe3ynbrarel 00yueHuUs:

B pesynbTare OCBOCHHS TEMBI
o0yuaromuiics J0mKeH

3HAaTh: OMpeleJeHHe MAaTpHIBl, anredpy

MaTpHull,
YMETb:  OCYIIECTBIATH  pacuérsl IO
¢dhopmynam (IpoBOAUTH olnepanuu

CIIOKEHUsT W BBIYMTAHUS  MAaTpHIL,
YMHOKEHUSI ~ MaTpuUUbl  Ha  YHUCIIO,
YMHOKEHUS] MATPHIL).

CamocrostensHas padora Ne2
«BbIumciieHre OnpeaeTuTenei

ITpumeps! 3aganuil.
Brraucnuts onpenenurens mo Teopeme Jlarmmaca, METOIOM 3J€MEHTAapHBIX MIPeoOpa3oBaHUM:

Kpurepuii oueHku:
2 Oamria - TOCIEJOBATEIBHOCTh BCEX INAroB, COOTBETCTBYIOMIAS METOJY peEIICHHS,
OCYILIECTBJIEHA BEPHO, BCE BBIYMCIICHUS IPOBEJICHBI BEPHO, MOTYYEH BEPHBIN OTBET

1 6amn — gomymieHo 2-3 BEIYUCIUTENBHBIX OIIHOKY MM OJHA U3 METO]] He IIPHMEHEH;
0 6asIoB — HE BHINOJIHEHO HU OJHO U3 BHIIIEYKAa3aHHBIX YCIOBUM.

Temsl U1 U3y4YeHus

Onpeznenurenu  KBaApPaTHBIX — MAaTpHIL.
MuHOpBI AJIEMEHTOB MaTpHIIBI.
Anrebpanyeckue [IOTOJHEHHUS 3JIEMEHTOB
Mmatpunpl. Teopema Jlammaca. CoiicTBa
ONpENEIUTENEH. Beruncnenne
omnpenenuteneit mo Teopeme Jlarutaca u
METOJIOM dJIEMEHTAPHBIX IPE0OPa30BaHUI.
Pe3ynbraTel 00yueHus:

B pe3yabrare OCBOCHHUS TEMBI
00yuaromuics J0mKeH

3HATb: orpeeNeHne TIOHSITHIA:
OMpe/IeNUTeb  KBaAPATHOH  MAaTPHIIHI,
MHHOD JIICMEHTa MaTpHIIBL,

anredpandyeckoe JIONMOJHEHHE HJIEMEHTa
MaTpulbl, Teopemy Jlammaca, cBoiicTBa
onpenenuTe-nen.

YMETB: BBIYUCIIATH ONPEACIIUTEIIA MaTpHI]
no teopeme Jlammaca U MeTogOM
3JIEMEHTApHBIX IPeoOpa3oBaHUM.

CamocrosrenpHast  pabora Ne 3
«Pemienne CHCTEM JTUHEHHBIX
anreOpanvyecKux ypaBHEHUID

IIpumeps! 3agaHuil.
Pemmth cucremy ypaBHenuit MmetoqoM Kpamepa ( MeToiom 00paTHOH MaTpHUIbI).

Temsl U1 U3y4yeHus

CucremMbl N JHMHEHHBIX alreOpanvecKux
ypaBHEHHI c n HEU3BECTHBIMH.
Krnaccugpuxanus cucreM B 3aBUCUMOCTH OT
HQJIMYMS pEUIeHuH M MX KOJHMYecTBa.
MeToapl  pemieHH  CHUCTeM  JIMHEWHBIX
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X, —X, +X, =2

s =
X, +2X, — X, =0,
X, +2X, — X, =2.

Kpurepuii oneHku:

3 0GamioB — TIOCIENOBATENBHOCTh BCEX MIAar0OB, COOTBETCTBYIOIIAs METOIy PpEUICHHS,

OCYILIECTBJICHA BEPHO, BCE BBIYKMCIICHUS IIPOBEJICHBI BEPHO, NOJIY4YEH BEpHbBII OTBET;

2 Oamma —  IOCIEAOBATENbHOCTh BCEX INAroB, COOTBETCTBYIOIIAS METOAY pELICHHS,
OCYILIECTBJICHA BEPHO, B IMPOMEKYTOUYHBIX BBIUYHCICHUSAX JIONMYNICHA OJHA BBIYUCINTEIbHAS
ommoOKa; CHCTeMa pelleHa AByMs MEeTOIaMH;

1 Oamn - moOCienOBaTeNbHOCTh BCEX IArOB, COOTBETCTBYIOLIAs METOAY PpELICHUs,
OCYIIECTBICHA BEPHO, JIOMYIIEHHl 2-3 BBYHCIHATEIBHBIX OMMOKA B IPOMENKYTOUHBIX
BBIUUCIICHHUAX; CUCTEMA pellleHa OJIHUM U3 METOJIOB;

0 06aJyIoB — HE BBHINOJHEHO HU OJHO M3 BHIIIEYKAa3aHHBIX YCIOBHH.

ypaBHeHuii: meton Kpamepa, MaTpUUHBIHA
MeTo]| (0OpaTHOM MaTPHILBL).

PesynbTarhl 00yueHuUs:
B pe3ynbTare
00yJaromuics J0KeH
3HaTb: OIpEJEIECHHE CUCTEMbl JIMHEHHBIX
anreOpandecKux  ypaBHEHHH,  METOJBI
pElIeHUd CHCTEM JIMHEMHBIX YyPaBHEHMIA:
merton Kpamepa, MaTpudHbIi METO/I.

OCBOCHHUA TEMBI

yMETh: pellaTh CUCTEMbI  JIMHEHHBIX
anreOpanvyeckux ypaBHEHHIH c
UCroJb30BaHueM Kpamepa, MaTpUYHOTO
MeToa.

CamocrostensHas pabota Ne 4
«Haxoxnenue odmiero pemenus CJIY.
Haxoxnenune (yHnaMeHTaIbHON
CHCTEMBI pelieHus  OJHOPOJIHOM
CIIY»

ITpumeps! 3aganuil.
~
3 —2%—5G+X, =3
2X 3+ 50X, =3
1% +2% —AX, =3
X —X —A 49X, =22,
(A —3 —9+H0X, =25
Kpurepuii oneHku:
2 Oamma - MOCJIEA0BATCIIBHOCTh BCEX MIAaroB, COOTBETCTBYMOIAsA METOAY PCUICHUS,
OCYILIECTBJIEHA BEPHO, BCE BBIYMCIIEHHUS IIPOBEJICHBI BEPHO, NIOJTY4YEH BEPHBIN OTBET;
1 Gamwia — MOCJIEA0OBATCIIbHOCTh BCE€X MIAroB, COOTBETCTBYMOIIAd MCETOAY PCHICHUS,
OCYHICCTBJICHA BCPHO, B IMPOMCKYTOUHBIX BBIYHCICHHUAX AONYHNICHA OJHAa BbIYUCIIUTCIIbHAsA

OlInOKa;
0 GaJUTOB — HE BBIMTOJHEHO HU OJHO U3 BBILICYKA3aHHBIX YCIOBHIA.

Haiitu o01ee pelieHre CUCTEMbI ypaBHEHUH

Temsl U1 U3y4YeHus

CucteMbl M IWHEHHBIX YpaBHEHHHA C N
Hem3BecTHBIMH.  OJHOpOAHAas  cucrema
JINHEWHBIX YpaBHEHUU. Teopema
Kponexepa-Kanemnmu. Knaccugukanus
CHUCTEM B 3aBUCUMOCTH OT HaJU4YUsA
pemieHnii M WX KoiuuecTBa. Pemenue
CHCTeM JIMHEHHBIX ypaBHEHHUH METOJOM
I'aycca (mmocnenoBaTenbHOTO HCKIIOYECHUS
Heu3BecTHbIX).  Haxoxnenue  oOmiero
peleHus CIIY, HaxO0oXXIeHUE
(yHIAMEHTAIPHOH CHUCTEMBI  PEUICHUS
omaopoauoit CIIY.
Pe3ynbraTel 00yueHus:
B pe3yJibrare
00yuaromuics J0mKeH
3HaTh: orpeJiesieHre CHUCTEMBI m
JIMHENHBIX YpaBHEHMM C N HEU3BECTHHIMH,
onpenesieHHe  OJHOPOAHOM  CHCTEMBI
JUHEHHBIX  YPaBHEHMH,  OIpelesieHHUe
o6mero pemenns CIJIY, pyHmameHTansHO
Habop pemrenus oguopoanoi CJIV, meron
l"aycca pemmenus CJIY.

yMeTh:  HaxXxoOWTh  o0Iee  pelIieHHue
CHCTEMBl M JIMHEWHBIX YPAaBHEHUUA C N
HEM3BECTHBIMHU C HCIIOJIb30BAHUEM METOJA
laycca, wHaxomuTh ¢yHIAMEHTAIBHOU
Habop pemmenus ogHopoaHou CJIIY.

OCBOCHHA TEMBI

CamocrosTenbHas pabota
(cmenmanbHble O0s3aTenbHBIE (HOPMBI)
— BBITIOJIHEHHE JTOMAITHUX 3aJaHui

BelInosiHeHHe JOMAITHUX PaboT M0 TeMaM MPAKTUYECKUX 3aHSATHH.
Kputepuii oLieHKH: Kax10€ JoMalIHee 3aiaHue olleHuBaeTcs B 1 Gat
1 Gam — 3ajaHue BBRITIOJHEHO BEPHO;

Temsl U1 U3y4yeHus
Onepauny HaJx MaTpUIlaMH, BBIYHCICHHE
ompenenuTeneif, obparHas  MaTpuua,

Crpannua 10 u3 19




Hamnpagnenue noarorosku: 05.03.06 Dxoa0rust U npupo10N0Ib30BaHHE
HampasneHnocTs (Ipoduitb): « YIpaBlIeHHe IPHPOAOIONB30BAHIEM H YKOJIOTHIECKas SKCIEPTH3a
Pabouas nporpamMma JUCIUILIMHBL «MaTeMaTHKa

0 GayuTOB — 3a/1aHKME BBITOJHEHO HEBEPHO. METONIbl pEIIEHHH CHUCTeM JIMHEWHBIX
YpaBHEHHUH, BEKTOPHAas anrebpa,
reOMETPHYECKHE  OOBEKTHI,  OCHOBHBIE
MaTeMaTHYECKUE MOJIENH, NPUMEHIEMbIE
JUIS PeIIeHUs] SKOHOMUYECKHX 3a/1ay.
Pe3ynbTaTel 00y4eHuUs:

B pe3yJbTare OCBOCHHS TEMBbI
oOyuaromuiics 10mKeH

3HATh: OIEpaAIMX HaJl MaTpUIAMHU, IIpaBUIIa
BBIUUCIICHUS.  ONpeAenuTenci, MeTOJbl
HaXOXJEHUsI 0OpaTHON MAaTpHIIbl, METOIbBI
pEllIeHUd CHCTEM JIMHEHHBIX YpaBHEHHMH,
BEKTOpHYIO  anreOpy, TI€OMEeTpUYecKue
OOBEKTHI,

YMETb:  OCYIIECTBIATH  pacuérsl IO
(dopMynaM:  BBIYMUCIATH  ONPENEIUTENH,
HAXOAWTh OOpaTHYI0 MaTpUIly, penaTh
CHCTEMBI ypaBHEHHUH, MIPOBOIUTH
omepaluy HaJ BEKTOPaMH, COCTaBIATh
ypaBHEHUS IPSIMOH Ha INIOCKOCTH; CTPOUTH
Ha IUIOCKOCTH TIPSAMBIE M0 X YPaBHEHHUSM,
peoOpa30oBbIBaTh YPAaBHEHUs JIMHUH Ha
IUIOCKOCTH, CTPOMTh  MaTeMaTH4ecKyro
MOJICIIb no 3aJaHHbIM YCIIOBHSIM;
UHTEPIPETUPOBATD MI0JTyYeHHBIE
pe3ybTaThl; peliaTh NPUKIAJHBIE 3a1add
COIIMAIbHO-YKOHOMHUECKOT0 XapakTepa.

CamocrosTenbHas pabora | Kputepuii oleHKH BeAEHHS JIEKIMH W MPAaKTUYECKUX 3aHATHH (6 nekumit u 9 mpaxkrtudeckux | Temsl Ui U3ydeHUS
(ciernanbHbie  GOpMBI  Ha  BHIOOP | 3aHATHUN): KOJMYECTBO OajIOB MPONOPLMOHAIBHO KOJIMYECTBY KOHCIEKTOB, MakcuMmanbHOoe | Omepanuu HaJl MaTpUllaMM, BBIYHCIICHHE
00y4aroerocs) — KOJINYECTBO — 5 GayuioB ompenenuTenei,  obparHas  MaTpuua,
- BEJICHHEC KOHCIEKTOB JIeKIMH U | 5 6a/uioB — BO BceX 16 KOHCHEKTaxX U€TKO OTPaKEHbI pacCMaTpPUBAEMble Ha 3aHATHU BONPOCHL: | METOJBl PEIICHUH CHUCTEeM JMHEHHBIX
MIPAKTUYECKUX 3aHATUH HIH NPUBENCHBI TpeOyeMble ONpeNeNieHHsT W TeopeMbl (WM eCTh YyKa3aHHs 00 HWCTOYHHKE | ypaBHEHHH, BEKTOpHAst anredpa,
- pedepar CBEJICHUIT), IPUCYTCTBYET PEIICHUE BCEX 3aay 3aHATUS. TEOMETPUYECKUE  OOBEKTBl,  OCHOBHBIE
0 06aJyIOB — HE BBIITOJHEHHI YKa3aHHBIE BBIIIE KPUTEPHSL. MaTeMaTHYeCKHe MOJEIH, IPUMEHsEMbIe
Kpurepwnii orienku pedepara: JUISL peLlIeHUs SKOHOMUYECKUX 3a/1au.
5 OauioB — TpeICTaBICHHBIN pedepaT COOTBETCTBYET 3asBICHHOW TeMme, MpeAcTaBieHa | Pe3ymprarel 00yueHus:
mpe3eHTanusl pedepara, IOJHO €ro WUIIOCTPUPYIONIas, MONydYeHbl BEpHBIE OTBETHl Ha | B pesynbTare OCBOCHHS TEMBI
JIOTIOJIHUTEIIbHBIE BOIPOCHI 10 TEME AO0KIa/a; oOyuaromuiics 10JKeH
4 Oamwna - mpencTaBieH pedepar, COOTBETCTBYIOUIMH 3asBICHHOM Teme, NpeICTaBICHA | 3HATh: ONEpalMy Hal MaTpHLAMHM, IIPaBuia
npeseHTanus pedepara; BBIYUCIICHUS  OMpEeNeNuTeneld, MeTOoJbl
3 Oajula — mpexctaBieH pedepar, COOTBETCTBYIOIIMH TeMe, HE Ha BCE JONOJIHUTEIbHBIC | HAXOXKICHUS OOpaTHOM MAaTpHIIbI, METOIbI
BOIIPOCHI IO TEME€ MOKJIaJa ObUIM IOJYy4EHBl BEpHbIE OTBETHI, OTCYTCTBYET IpE3CHTAlMs | PELICHUH CUCTEM JMHEWHBIX ypaBHEHU,
pedepara; BEKTOPHYI  anreOpy, TIe€OMETpUYECKUE
2 GaJjuta — mpezacTaBlieH pedepar, COOTBETCTBYIOIU 3asBICHHON TeMe, 00BEKTHI;
1 6amn — pedepar no OosbIEii YACTH HE COOTBETCTBYET 3asBJIICHHOM TEMeE; YMETb:  OCYIICCTBIISAITH  pacuérhl MO

(0 0amIoB — HE BBINOJIHEHO HU OIHO M3 BbINICYKAa3aHHBIX yc)’[OBHfI, W pe(bepaT ABJIACTCA d)opMynaM: BBIYHCIIATH  ONPEACIIUTCIIN,
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HOJHOCTBIO 3aMMCTBOBAHHBIM. HAaXOJIUTh OOPaTHYI0 MAaTpHIly, peIaTh
CHCTEMBI ypaBHEHHUH, IIPOBOJAUTH
onepalMd HaJ BEKTOPAMH, COCTABIIATH
ypaBHEHUs IIPSIMOM Ha IUIOCKOCTH, CTPOUTh
Ha IJIOCKOCTH IPSIMBIE TI0 UX yPaBHEHUSM,
peoOpa30oBbIBATh YPABHEHUs JMHUH Ha
IUIOCKOCTH; ~ CTPOUTh  MaTE€MaTHYECKYIO
MOJedb 1O  3aJaHHBIM  YCJIOBUSIM;
UHTEPIPETUPOBATH HOJIyYEHHbIE
pe3yNbTaThl; pellaTh MPUKIANHBIE 3a1auu
COLHMAIBbHO-DKOHOMUYECKOI'O XapaKTepa.

KOHTpOJ’ILHOG MEPOIIPUATUE 110 MOJYJIIO

KonTponsaas padora Ne 1 KouTtpomnbHas paboTa COCTOUT U3 TPEX 3aIaHuii: Tewmbr aist uzydenus
1.BrimonuuTe JeHcTBUS c MatpuniaMu | Matpuubl u  onpexaenutenu. Cucremsl
3 4 1 1 5 3 4 1 3 JMHEHHBIX ~aIreOpanvecKux ypaBHEHHH.
1 2 4 1 Mertonpl  pelIeHuil CHCTEeM JIMHEHHBIX
2 1 5|12 -1 0 1|+|5 0 | ) YpaBHEHMH: METOJ Taycca
0131 (mocne10BaTeNbHOTO HUCKITIOYCHHS
6 41 2 0 13 1 -4 HEU3BECTHBIX), METOJ Kpamepa,
KpuTepuu oleHKH: MaTPUIHBIA MeTOJT (0OpaTHON MaTPHIIBI).
2 Gayuta — Bce JACHUCTBHS HAJl MATPHULIAMHE BBITTOJIHEHBI BEPHO, MTOJYYCH BEPHBIH pe3yJIbTaT; Pesynbratel 00yueHus:
1 Gasut — JONyIeHbI OIIMOKHU MPHU BEIYUCICHUH KaKOTO-TH00 ICHCTBHUS; B pe3ynbTare OCBOCHUS TEMBI
0 6aJUTOB — HE BBIMTOJHEHO HU OHO U3 BBILICYKA3aHHBIX YCIOBHIA. 00y4aromuiics 10/KeH
3HATh: JICWCTBUS HaJl MAaTpHULIAMH, TIpaBHIIa
7 1 -1 0 BBIUHCIICHUSI  ONpENeNuTeNnel, MeTOJbl
pelIeHU CHCTEM JIMHEHHBIX YpaBHEHMIA:
4 2 1 1 meron  Tlaycca, meron  Kpamepa,
2. Beruncaurts ONpEACIIUTEIIb: ManH‘IHLIﬁ METOI.
3 -1 1 - YMETh! BBITIOJIHSATE JeNcTBUS HaJ
2 0 1 5 MaTpHUIIAMH, BBIUUCIATh OMNPEICITUTENH,
pelmarh CUCTEMBl YpaBHEHHH pa3HBIMU
Kpurepun onenku: METOAMH.

2 Gauia — Bce IpeoOpa3oBaHus MPOBEACHB! BEPHO, (opMyna I BEIYUCICHUS OMpPEASIIUTENs
IpPIMEHCHA BEPHO, BEIUHUCIICHHUS TPOBEICHBI BEPHO, ITOTyUEeH BEPHBIA pe3yNIbTaT;

1 Gamn — Bce mpeoOpa3oBaHUsl NPOBEAEHBI BEpHO, (GOpMyJia Ul BBHIUMCICHHS ONPEIeIUTENs
IOPUMEHCHA BEPHO, B MPOMEXYTOYHBIX BBIYHCICHUSX JOIYIIEHBI 1-2 BEYHUCIHTEIBHBIC
OIINOKH;

0 6ayIOB — HE BBHITIOTHEHO HH OJHO M3 BEINICYKa3aHHEIX YCIOBHH.

3. Pewmwmth cucreMy ypaBHeHHil Tpemst Mmerogamu (meromoMm Kpamepa, merogzom [aycca,
METOJIOM 0OPaTHOH MaTpHUIIbI).

X, =X, + X, =2,
X, +2X, — X, =0,
X, +2X, — X, =2.

Kpurepuii olileHKH 3a pelieHne KaxablM U3 METOJI0B:
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4 GawioB — TIOCTEIOBATENLHOCT BCEX INAroB, COOTBETCTBYIONIAs METOAY pEIICHHUS,
OCYIIECTBIICHA BEPHO, BCE BHIYMCIICHUS IPOBE/ICHBI BEPHO, MOTY4EH BEPHBIIl OTBET;

3 Oamwra —  MOCIEIOBATEIbHOCTH BCEX IIaroB, COOTBETCTBYIOIIAS METOLY pEIIeHHS,
OCYIIECTBIICHA BEPHO, B TPOMEKYTOUHBIX BBIYHCICHHUSX JOMYIICHA OJHA BBIYHACIUTEIbHAS
OIINOKa;

2 Oamma - TOCIENOBAaTENFHOCTh BCEX IIaroB, COOTBETCTBYIOIIAs METOAY pELIeHHs,
OCYIIECTBICHA BEPHO, OMYIIEHHl 2-3 BBYHCIUTEIBHBIX OMMOKA B IPOMENKYTOUHBIX
BBIYUCIICHHSX;

1 OGamn — nmomymieHa OImMOKa B TMPUMEHEHHHM METOJA pEIleHHs, WIM JOomylieHo Oonee 3
BBIYHCIIUTEIbHBIX OLINOOK;
0 6aJUTOB — He BBIIIOJHEHO HH OJHO M3 BHILICYKA3aHHBIX YCIOBHM.

MO)lyJ'IL 2. DJIeMEHTBI aHATUTUYCCKOM TreoOMeTpun

1. | CamocrosrtenbHas padora No 1 [Ipumepsr 3apanuit. Tpeyronsauk ABC 3a1an koopAHHATAMU CBOMX BEPIIUH B MPSIMOYTONBEHON | TeMBbl A u3ydeHus
«Bekropa. JlelicTBus Hax BEKTOpaMH. | JeKapToBoil cucteme koopauHar: A (-5;2), B(5;7), C(1;-1). Haiitu: ypaBHeHue cTOpoH | Bektopsl ©  omepauMud HajJg  HHAMHU.
VYpaBHEeHHE TIPSIMOI HA MIIIOCKOCTID) TpeyroJibHHUKa; ypaBHeHUEe Mearanbl AM; ypaBaenue BbicoTsl CH; mimuny BeicoTsl CH. VYpaBHEeHrE IPSIMOI Ha TITOCKOCTH.
3 Oamia — BEpHO COCTaBJCHBI ypaBHEHHUS MpPSIMBIX, BCE BBIYHMCICHUS INPOBEACHBI BepHO, | Pe3ynbraThl 00y4eHus:
MIOJTyYEH BEPHBIN OTBET; B pe3yibTare OCBOCHHS TEMBbI
2 bayula — BEpHO COCTaBIICHBI YpaBHEHHMS MPSMBIX, JTOMYyIIEHa OHA OIIMOKA IMPY MPOBEAECHUN | 00yYaromuiics TOJDKeH
BBIYUCIICHUI; 3HATh: IIOHATHE BEKTOpa, OMNepaluu HaJ
1 Gamn — nomymieHa omMOKa MPH COCTaBICHWH YpaBHEHWI 3aadyd WM JOMyHIeHO Oojee 3 | BEKTOpaMH, Pa3iMYHBIE BHUIBI ypaBHEHHUS
BBIYUCIUTEIBHBIX OUIMOOK; MPSMOM Ha IUIOCKOCTH.
0 6aJyIoB — HE BBITOIHEHO HU OJHO U3 BHIIIEYKAa3aHHBIX YCIOBHH. YMeTh: BBIYHCIATH KOOPIUHATHI BEKTOPA,
JUIMHY BEKTOpa, TNPOU3BOJAUTH JACHCTBUS
CIIOXKEHUs,  BBIYUTAHHUSA,  YMHOXXCHUS
BEKTOPOB, YMHOKCHHUSI BEKTOpa Ha 4YHUCIIO;
HAXOAWTh Pa3INYHbIE YPaBHEHHUS TPSMOI
Ha IIOCKOCTH.
2. | CamocrosTenbHas pabora | BeimonHeHue noMamHuX padoT O TeMaM MPaKTHISCKUX 3aHATHH. TeMsl U1 N3y4eHHs

(cmenmanbHble 00s3aTeNbHBIE (HOPMBI)
— BBITIOJTHEHNE JOMAITHUX 331aHAI

Kputepwuii onleHKn: Kakaoe JoMalllHee 3a1aHne OleHHBaeTcs B 1 6ann
1 6an — 3agaHne BHITIOITHEHO BEPHO;
0 6annoB — 3aaHKE BBHITIOTHEHO HEBEPHO.

Onepauym HaJa MaTpulaMu, BBIYHCICHUC

ompenenuTenei,  obparHas  MaTpuua,
METOJbl PELIEHUM CUCTEM JMHEWHBIX
YpaBHEHHH, BEKTOpHAst anredpa,
reOMETPUYECKHE  OOBEKThl,  OCHOBHBIC
MaTeMaTHYeCKHe MOJEIH, IPUMEHsEMbIC

Ul PELIEHUs] SKOHOMUYECKHX 3a/1au.
Pe3ynbrarel 00yueHus:
B pesynbrare

00yJaroIuics TODKEH
3HaTh: ONEpAIMK HaJ MaTpULAMHU, IIpaBUiIa
BBIUHCIICHUS.  ONpeAenuTenci, MeTObl
HaXO0XJCHUsI 0OpaTHON MAaTpHUIIBI, METOIbI
pelleHuii CHCTEM JIMHEHHBIX YpaBHEHHH,

OCBOCHUA TEMBI

BEKTOPHYIO  anreOpy, TeOMETPHUYECKUE
00BEKTHI;

YMETh:  OCYHIECTBIATH  PAcY€Thl IO
dopMysaM:  BBIYHMCIATH  ONPEIEITHTEINH,
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HAaXOJIUTh OOPaTHYI0 MAaTpHIly, peIaTh
CHCTEMBI ypaBHEHHUH, IIPOBOJAUTH
onepalMd HaJ BEKTOPAMH, COCTABIIATH
ypaBHEHMS IIPSIMOM Ha IJIOCKOCTH; CTPOUTh
Ha IJIOCKOCTH IPSIMBIE TI0 UX yPaBHEHUSM,
peoOpa30oBbIBATh YPABHEHUs JMHUH Ha

IUIOCKOCTH, CTPOMTh  MaTeMaTH4ecKyro
MOJIeNIb 10  3aJaHHBIM  YCIIOBUSM;
UHTEPIPETUPOBATh MOy YEeHHbIE

Ppe3yiabTaThl; pellaTh MNPUKIAAHBIC 3a1avdu
COIMAJIBHO-3KOHOMHYICCKOT'O XapaKTepa.

3. | CamocrosTensHas pabora
(cmienaibHbie OpMBI  Ha  BBIOOD
00y4JaroNierocs) —

- BEICHHE KOHCIIEKTOB JICKIIMH
MPAKTUYECKUX 3aHATHH HITH

- pedepar

u

Kpurepuii oneHku BeneHHs JIEKUUI M MPAaKTUYeCKUX 3aHATHH (4 nekuuil U 6 MpakTH4ecKuX
3aHATHI): KOJIMYECTBO OAJUIOB IPOIOPIMOHAIBHO KOJIWYECTBY KOHCIIEKTOB, MaKCHMAaJbHOE
KOJINYECTBO — 5 GayioB

5 0anmnoB — Bo Beex 10 KOHCIEKTaxX YETKO OTPaKEHBI paccMaTpUBaeMble HA 3aHSATHH BOIIPOCHI:
NpUBEACHBl TpeOyeMble OIpEACICHUS W TEOpeMbl (WM €CTh YyKa3aHWsi 00 MCTOYHHKE
CBEJICHUIT), MPUCYTCTBYET PElICHNE BCEX 3aay 3aHsTHs.

0 GaJUTOB — HE BBIMOJIHEHBI YKa3aHHBIC BBILIE KPUTEPHSI.

Kpurepuii onenku pedepara:

5 0OammoB — mpencTaBieHHBIH pedepar COOTBETCTBYET 3asBICHHOW TeMe, IpeJCTaBICHA
npe3eHTauusi pedepara, IOJHO €ro WUIIOCTPUPYIOIAsi, MOJY4YEHBl BEpHbIE OTBETHI Ha
JOTIOJTHUTENBHEIE BOIPOCHI IT0 TEME JTOKIaa;

4 Oamna - mnpexacraBieH pedepaT, COOTBETCTBYIOIIUM 3asBICHHOM
npe3eHTanus pedepara;

3 Oamnma — mpencTaBieH pedepaT, COOTBETCTBYIOIIUI TeMe, HE Ha BCE JOIOJHHUTENIbHBIC
BOIPOCHI MO TeMe MAOKJaja OBUTM MOJYyYeHHl BEpHBIC OTBETHI, OTCYTCTBYET IpE3CHTAIHs
pedepara;

2 Oaya — mpencTaBiieH pedepar, COOTBETCTBYIOIIUIA 3asBJICHHON TeMe,

1 6ann — pedepar no OosblIel YacTH HE COOTBETCTBYET 3asBICHHON TeME;

0 OayutoB — HE BBINOJHEHO HHM OJHO W3 BBINICYKa3aHHBIX YCIOBHH, WIN pedepar sBIseTCS
MTOJTHOCTHIO 3aMMCTBOBAHHBIM.

TEME, IMPpEACTaBJICHA

Tembr s HU3YUCHUSL
Onepaunn Haa MaTpHIlaMH, BBIYHCICHHUC

ompenenuTenei,  oOparHas  Marpuua,
METOIBl DEIICHHH CHUCTEeM  JIMHEHHBIX
YpaBHECHHUH, BEKTOpHasI anrebpa,
TeOMeTpUUECKHe  OOBEKTHl,  OCHOBHBIC
MaTeMaTHYeCKHe MOJCIH, IPUMEHSIEMbIE

JUIS PEIIeHUs] SKOHOMUYECKHX 3a/1a4.
Pe3ynbraTel 00yueHus:
B pe3ynbrare

00yJaroIuiics 0KeH
3HATh: ONEpPAIMU Haj MaTpHLaMH, IIpaBuia
BBIUUCIICHUSA  OMpEeNeNuTeNel, MeTOobl
HaXOXJEHUsI 0OpaTHON MAaTpPHUIIBI, METObI
pELIEHUI CUCTEM JIMHEHHBIX YpaBHEHUU,

OCBOCHUA TEMBI

BEKTOpHYI  anreOpy, TIe€OMETpUYECKUe
00BEKTHI;

YMETb:  OCYIICCTBIISITH  pacuéTbl MO
dopMynaM:  BBIYHMCIIATH  ONPEACIHUTEIH,
HaXOIUTh OOpaTHYI MaTpully, peuarh
CHCTEMEI YpaBHCHHH, MIPOBOIUTH

olnepaluu HajJ BEKTOPaMH, COCTaBIIATh
YpaBHEHHUS NPSAMON Ha MIOCKOCTH, CTPOUTH
Ha IUIOCKOCTH TPSAMBIE MO X YPaBHEHUSM,
peoOpa3oBbIBaTh YpPAaBHEHUs JIMHUKA Ha

IJIOCKOCTH;  CTPOUTh  MAaTEMaTHYECKYIO
MOJENb IO  3aJaHHBIM  YCIIOBHAM;
HMHTEPIIPETUPOBATH MOJIyYEHHBIE

PE3YJIbTAThI;, pCIIaTh NPHUKIAAHBIC 3aJa4n
COIMAJIBHO-3KOHOMHUYECKOT'O XapaKTepa.

KoHTposbHOE MEpOpHUsITHE 110 MOYIIIO

Pacuetrno-rpaduueckas pabora

PacuetHo-rpadudeckas paboTa COCTOUT U3 BOCBMU 3aJaHUM:

Tpeyronsuuk ABC 3amaH KoopAMHaTaMu CBOMX BEPLIMH B IPSIMOYIOJIBHOW J€KapTOBOH
cucreme koopauHat A(-5;2), B

1) YPaBHECHUECTOPOHTPEYTOJIbHUKA;
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2) ypaBHeH#ue mpsimoit d, mpoxosiieit yepes Touky C mapasienbHo cropore AB;
3) ypaBHEHHeMeIuaHsl AM;

4) ypaBHenueBsicoTel CH;

5) ypaBHeHueouccekTpucsl CL;

6) munHyBbIcoTsl CH;

7) iomaapTpeyroiabarka ABC;

8) yrasirpeyroiapanka ABC.

Kpurepuii onieHKH 3a peleHue Kaxaoro 3afanus (16 6amios):

2 Oamyma — BEpHO 3allMCaHO YpaBHEHHE IMPSIMOM, HaiiieHa IUIOIAb, HAWACHBI YIJIBI, BEPHO
IOCTPOEHA MpsiMasi;

1 Gamn — BepHO 3allMCaHO ypaBHEHHUE MpPSIMOW, HaWeHa IJIOIA b, HAWJCHBI YIJIbI, BEPHO
[OCTPOEHa INpsiMas, JOIYINEHbl OIIMOKM IpU NPeoOpa3oBaHUAX ypaBHEHHS NpsAMOM wunu
HaXO0XJICHUI TUTOLIAJIA 1 YTJIOB;

0 6as10B — HE BBINOJHEHO HU OJHO U3 BHIIIEYKAa3aHHBIX YCIOBHUM.

IIpomMeKyTOUHBIHKOHTPOJIb

BunxonTtpost

IIpumeps! 3axannii, KpUTEPUH OLIEHKH
Y KOJIMYECTBO OaJioB

TeMbl U1 W3ydeHHsT W 0Opa3oBaTeNIbHEIC
pe3yIbTaThI

Moaynb 3. DieMeHThl MaTeMaTHIEeCKOT0 aHAIN3a

1 | AymuTopHas pabora

CamocrostenbHas  pabora Ne 1
«®ynkuuu. OO0nacTh CyIIECTBOBAHHSA
GbyHKIMU. Ipenensl GyHKIUm»

/ 2
pumeps! 3ananuii. Haiitu o61acts onpenenenus pynkman Y =1 —+/1— X" .

Kputepnii onenku:

4 6ayta - 1. BepHO onpeesi€H Kilace 3aaHHoN (QYHKIIUH,

2. BEpHO BBIITMCAHbI BCE COOTHOIICHMS, 3aAal0Iie 00JIacTh onpeneneHus QyHKIHH,

3. BEpHO pelLIeHbl HEPaBEHCTBA, 3aJalolive 00JacTh ompeneneHHs (QYHKLUMU, U PELIeHUs
HEpaBEHCTB BEPHO OTMEUEHbl  HA YHCIJIOBOH MPSIMOIi,

4. BepHO 3ammcaHa OOJACTh OmpenesieHus (YHKIUM B BHIEC YHCIOBOI'O MHOMKECTBA WIIM HX
00bEIUHEHN.

3 Gasuia — BBIMIOJHEHBI yCI0BUS 1-3;

2 GaJuia — BBITIOJHEHBI ycaoBus 1-3;

1 Gasut — BBINIOJTHEHBI ycI0BUs 1-3;

0 GayI0B — HE BBINOIHEHO HU OJIHO U3 YETHIPEX YKA3aHHBIX YCIOBHH.

3
.o xT =1
Breraucnute npenen im ——
Xx—1 X _ X
Breraucnute npenen lim (\/ X2 +1- X).
X—>+0
X+5
. 2
Breruucnute npenen im|{1l+—
X—>+00 X

Kpurepuii onenku:
1 6ana — BepHO BBIUHUCIEH Mpeaed,

Tewmbr anist uzydeHus
[onstne QyHkiuu. OOIACTh ONpenesIeHHs

(yHKUINU.
O0pazoBarenbHBIE Pe3YIIbTAThI
B pe3ynbTare OCBOEHUS TEMBbI

00y4aroImuHcs TOKEeH
3HaTh: OIpeAeNeHUe (QYHKLIUH, OCHOBHBIE
CBOMCTBA (YHKIMH, 00TacTh OMpereTeHNs

(yHKINY;

YMETh: HaXOJWUTh OOJNAcTh OINpeAeNeHHs
¢yHKIMY, 3a/JaHHOM aHaJIMTUYECKH,
HIPOBOINTH paccyXIeHus pH
JI0Ka3aTeNNbCTBE CBOWCTB ¢byHkuui,
OLCHMBATh  JIOTHYECKYI0  IIPABHIBHOCTH

paccy>XIeHU MpH pelIeHny 3ajaad, penaThb
YpPaBHEHHUs M HEPaBEHCTBA U HX CHCTEMBI,
3ajaromye o0acTh onpeaeaeHus QyHKINY;
BJIQJICTh: METOJAMH PabOTHI ¢ OCHOBHBIMH

MaTeMaTUYECKUMU MOJIEIIAMHU
(ypaBHEHHMSIMH, HEpPaBEHCTBAMH U  HUX
CHCTEMaMN); HaBbIKaMU IIPOBEACHUS

JIOKa3aTeJIbHBIX PacCy>KACHUH MPU PEIIeHUH
3ajau.

Temsl U1 U3y4yeHus

TeopeMbl O Ipepene CyMMBI, Pa3HOCTH,
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0 6anIoB — HEBEPHOBBIUUCIICHIIPEIE. MPOU3BEICHHUS, YACTHOTO.

TeopemMbl 0 O€CKOHEYHO OOJIBIIMX |
OeckoHeyHO Manbix QyHKHUAX. TeopeMsl o
npeenax panroOHaTbHBIX GbyHKIMH.
HeomnpenenéuHoCTH BHA [%], [%]
O0pazoBaTenbHbIE PE3YIbTAThI

B pe3ynbTare OCBOCHHUS TEMBI
00yJaromuics J0KeH

3HaTh: OMpeNeeHHe Tmpeaeiaa (QYHKIUH,
TEOpEeMbI O TIpeJieNie MeJoW parnuoHaIbHON

bymxumn mpu X —> X, , X —>Foo
TEOpEMBI O mpejiele ApoOHO-PaOHATIBHOM
bynxumn npu X — X,, X —> £00, Busl

HEOIpeeIEHHOCTeH, BO3HUKAIONMX IIPU
BBIUUCIICHUH  IPENENIOB  PAlMOHAIBHBIX
(yHKUNH;

yMeTb:  BBIUMCIATH  Npefenbl  LEebIX
paIMOHANBHBIX ¥ JPOOHO-paIIOHATBHBIX
(YHKOUH C TOMOIIBIO COOTBETCTBYIOIIHX
TeopeM, IPOBOJAUTh PACCYXKAEHUSA IpU
BBIUUCICHHN  TIPENENIOB  PAIMOHAIBHBIX
(yHKIMH, OLICHUBATh JIOTHYECKYIO
MPaBUIIBHOCTD PACCYKACHUH NPU PEIICHUH
3a1ay;

BNIQJICTh: METOJAMHU BBIYMCIICHHS IIPEIEeIOB
panuOHATIBHBIX byHKIMH, METOJaMHU

.. . 0
PAaCKpBITUS HEONIPENEIEHHOCTEN BUIA [5],
[%] , [00o—o] npu BeHucTeHMM

MpeesioB APOOHO-PAlHOHATIBHBIX (DYHKIINH,
METOAaMH  IPOBEICHHS  OKA3aTeIbHBIX
paccy/IeHU# P pellIeHuH 3a1ad.

CamocrositensHas ~ pabdora  Ne 2 TeMsl 11 U3y4eHus

Ipumeps! 3anannii. Haiitu mponssoanyo Y = arcsin (COS X)

«[Ipou3BomHass  CIOXKHOW  (pyHKIUH N Tabnuna IIPOU3BOJHBIX. [IpaBuna
OJIHOM TIEPEMEHHOM Kpurepnii ouenku: 5 nuddepeHnrpoBaHusL.
1 Gay — npoussoaHas HalCHa BEPHO, O6pa3zoBareibHbIE PE3YIHTATHI
0 6an0B — MpOM3BOIHAS HAlIEHAa HEBEPHO. B pesynsTate OCBOCHHS TeMBI
00yJaroIuics TODKEH
3HATH: OIIpeficIIEHUE MIPOU3BOJHOM
¢dyHKIHY, TabIUILy MIPOU3BOTHBIX
OCHOBHBIX AJIEMEHTAPHBIX (GyHKUUH,

TEOpeMy O  MPOU3BOJHOM  CJIOKHOH
¢ynkmu, npasuwia AuddepeHpoBaHNus;
YMETB! BBIYUCIISITH MIPOM3BO/IHbIE
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dIIEMEHTapHBIX QYHKINIT ¢ HCTIOTBE30BaHUEM
npaBun  AupdepeHupoBaHusl, TaOIMUIbL
MPOU3BOTHEIX M TEOPEMBI O IPOHM3BOIHOMN
CJIOXKHOM byHKINY;

BIIQJICTh!
MeToJaMuAu(PpepeHIIHaIbHOTOUCUUCTCHHSL.

CamocTrosTenbHas

padora Ne 3

((I/ICCJ'Ie)IOBaHI/Ie (1)yHKI_[I/II/I C IIOMOILIbIO

IIPOU3BOIHBIX>

v X
IMpumeps! 3apanuii. Mccnenosats Gynkimio Y = X — € Ha MOHOTOHHOCTB U 9KCTPEMYMBI.

Kpurepwii onenxu:

2 Oajula — BepHO oIpee€H Kiace (PyHKIUY U BEPHO HaiifieHa 00nacThb onpeaeneHus QyHKIUHY;
BEPHO BBIYHCIICHA MPOU3BOIHAS 33laHHOH (DYHKI[HHM; HAa YHCIOBOH NPAMON BEPHO OINpe/eNeHBI
IPOMEXXYTKU 3HAKOIOCTOSIHCTBA IPOU3BOAHON 3aJaHHOIl (YHKIMU; BEPHO CHellaH BBIBOJ O
HIPOMEXyTKaX MOHOTOHHOCTH (DyHKIIHIL.

1 6ann — BepHO onpenenéH kiacc (yHKIMU U BEpHO HaiijieHa 00JacTh omnpeneneHus (yHKINY;
BEPHO BbIUHCIIEHA IPOU3BOIHAS 3aJaHHOMN (DyHKIIUM;

0 6ayIOB — HE BBIMIOJIHEHO HHU OJIHO U3 YCIOBHIA.

Tewmbl ans uzydeHus

YcnoBust MOHOTOHHOCTH (DYHKITUU.
O6pa3oBaTenbHBIC Pe3yIbTaThI

B pesynbTare OCBOCHHUS
00yJaroImuics J0KeH

3HAThb! olpesieNieHre MOHOTOHHO
(Bo3pacratonieii / yObiBaromiei) (yHKIHH,
JIOCTaTOYHOE  YCIOBHE€  MOHOTOHHOCTH
GbyHKIHH, oIIpeieNIeHIe SKCTpeMyMa
(MakcuMyMa/ MUHHMYMa) (yHKLUH, I€pPBOE
JOCTAaTOYHOE  YCIOBHE  CYyIIECTBOBAHHSA
9KCTPEMYMa, BTOPOE JOCTATOYHOE YCJIOBUE
CYIIECTBOBAHHUS  JKCTpeMyMa  (DyHKIHH,
OpaBUIO  MCCleNoBaHMA  (GYHKIMM  Ha
MOHOTOHHOCTb U 3KCTPEMYMBI;

YMETb: TIPOBOAUTH  PACCYXKICHHS MPH
uccieoBaHuM (YHKIMU HA MOHOTOHHOCTb
U OKCTPEMYMBI, CTPOUTD TpapuKH (YHKIHI
B OKPECTHOCTH TOYKH  IKCTPEMyMa,
HHTEPIIPETUPOBATH TIOJTyIeHHBIC
PE3yNbTATHI;

BIIQJICTh: MeToIaMU HCCIIeIOBaHUS
(yHKIIMHM HA MOHOTOHHOCTb M 3KCTPEMYMBI,
METOfaMH  IIPOBEJCHHUS  JOKA3aTeIbHBIX
paccyxIeHuil npy pelieHuy 3a1ad.

TEMBI

CamocrosTenbHas
«Bpruncnenue

padora Ne 4

HEOINPECACICHHBIX )44

ONPEACICHHBIX HHTCTPAJIIOB »

. . 2 5
IIpumeps! 3agaHuii. 1. Beraucaute Heonpenesl€HHBIM MHTErpal IX(X + 4) dX meromom

3aMEHBI IEPEMEHHO.

Kputepnii ouenku:

2 Oaula — BEpPHO BBINOJHEHA 3aMEHA, BEPHO 3allUCAH HHTErpajll OTHOCUTEIBHO HOBOH
MEPEMEHHONW MHTETPUPOBAHUS, BEPHO BBIYMCIIEH MHTErpajl OTHOCUTEIILHO HOBOM IEPEMEHHOM;
BBIIIOJIHEHA 00paTHas 3aMeHa IIEPEMEHHOM;

1 Gann — BepHO BBINOJNHEHA 3aMEHA M 3alHCAH HMHTETpal OTHOCHTEIbHO HOBOH IEpEeMEHHOH
UHTErpPUPOBAHUS;

0 6a1710B — HE BBINOIHEHO HU OJHO U3 BBILIEYKa3aHHbIX YCIOBHM.

X
2. Beruucnuth uHTErpa J.(X + 1)8 dX wmeromom HMHTEIPUPOBAHUS 10 YACTSM.
Kputepnii ouenku:

2 Gama — BepHO BHIOpaHbl B McxonHoM unterpane U wu dv , BEpHO TIpHMeHeHa (popMyJa
WHTETPUPOBAHUS 110 YACTSM, BEPHO BBIYHCIICH MOJIyYEHHBIH HHTErpaT;

Tembl 171 M3ydeHHs

Tabmuua wuHTerpanoB. @opmyna 3aMeHBI
HepeMeHHOH B HEOTPENeIEHHOM HHTeTpaie.
dopmyna HHTETPUPOBAHHSA IO YACTIM B
HEOoIpeIeIEHHOM HHTETpale.
OO6pa3oBarenbHbIC PE3yIbTATHI

B pesyJbrare OCBOCHHS TeMBI
0o0yuaromuics J0mKeH
3HaTh:  ONpeleieHHe  MepBOOoOpa3HOi,

OIPE/ICTIEHHE U CBOWCTBA HEONPEAEIEHHOTO
UHTErpaja, OCHOBHbIE METOJbI BBIYMCIICHUS
HEONpeeIEHHBIX HUHTErpaoB:
HENOCPEACTBEHHOE UHTErPUPOBAHUE, METO]
3aMeHbl, METOJl UHTEIPUPOBAHUS 110 YACTAM;
YMETb:  NPOBOAUTb  PACCYXJEHUS  INPHU
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BBIUMCIICHUN HEOIpE/IeNEHHBIX HUHTErPaJIOB,
BBIYUCIIATH HEONpPEAENEHHbIE HHTETPAIIbl OT
HEKOTOpBIX ~ QYHKIMH C  [TOMOLIBIO
OCHOBHBIX METOJIOB HHTEIPUPOBAHUS;

1 Gamn — BepHo BbIOpanbl B ucxopHoM uHrerpanre U u dV s sasucmmoctn or BUzA
HOJABIHTErpabHON (YHKIMY, BEPHO IPUMEHEHA (POpMyia MHTEIPUPOBAHUS 110 4aCTAM;
0 6anI0B — HE BHINOIHEHO HU OJHO U3 BBIIICYKAa3aHHBIX YCIOBHH.

BIIaETh: OCHOBHBIMH MeTOJaMHt

BBIYMCIICHUS] HEOTIPEIEIEHHBIX HHTETPAJIOB.
CamocTrosiTenpHast pabata Neo5 | [IpumepHsbie 3agaHusL. Tewmbl a1 n3ydeHusl.
«3JIEMEHTBl TEeOpUHM BeposTHOCTeH U | 1. 3amadya Ha HAXOXKJCHUE BEPOSTHOCTH COOBITHS C TOMOILBIO OIPEICICHNUSI. DONeMeHTBl  TEOpUH  BEpPOSTHOCTEH
MaTeMaTHYeCKOH CTAaTHCTHKI» 2. 3amada Ha HAXOXJICHUE BEPOSTHOCTH COOBITHS C TIOMOILIBIO TEOPEM TEOPHHU BEPOSTHOCTEH MaTeMaTHYeCKOH CTaTHCTHKH

3HaTh

Kraccnueckoe onpeneneHue BEpOITHOCTH
CTaTUCTUYECKOE ONPECICHUE BEPOSITHOCTH
Tumnel coObiTHH (CiTydaiiHOE, JOCTOBEpPHOE,
HEBO3MOJXKHOE)

Bunpl coObiTHil (He3aBHCHUMBIC, 3aBUCUMEIE,
COBMECTHBIE HECOBMECTHBIE)

IMpaBmia BBIYHCIICHHS BEPOSTHOCTH
Pa3IHYHBIX BUIOB COOBITHIT

9Tambl  CTATHCTUYECKOTO  HCCIIEOBAHHUS
(nabmrofieHue, TpPYNIMPOBKA U CBOJKA,
aHaJIN3 JIaHHBIX )

Onpepesnenue BEIOOPKU

OmnpeneneHue psiia pacrupefeieHus, BUJIbI
pSIOB  pacmpeneneHHs (AMCKPETHBIH |
HETIPEPBIBHBIN)

Yucnossie XapaKTePUCTUKH psina
pacnpenenenus (cpeaHee apudmerryeckoe,
MOJa, MeIWaHa, JIMHEHOe OTKIIOHEHHE,

JUCTIEpCUsl,  CpelHee  KBaJpaTHYeCcKoe
OTKJIOHEHHE),

I'paduueckoe MpeCTaBICHUE psoB
pacnpeneneHus

YMmers

OnpenensaTe  BEpOATHOCTH  COOBITHH ¢
UCTIOJIb30BaHUEM KJIACCUYECKOTO u

CTaTUCTHUYECKOTO OIpEIENICHUS;
Brruncnsate BCPOATHOCTH PA3JINYHBIX BUIOB
COOBITHI

BBIYHUCIIATH YMCIJIOBBIC XapaKTCPUCTUKHU psla
JUHAMHKH

Crpouth rpaduyeckoe  IpPeACTaBICHHE
PSIOB TMHAMHKHI

Brnaneer METOAaMHU peleHus
BEPOSTHOCTHBIX 33124
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2. | CamocrosTenbHas pabora
(cnenuanbHble 00sA3aTENbHBIE (POPMBI) —
WHIMBHOyanbHOe 3amanue «llomHoe
uccieqoBanue GyHKIUN)

X

Ipumeps! 3aganuii. [Ipoecty nonHoe uccnenoBanue Gynkuun Yy = U IIOCTPOUTH €€

X’ —4
rpaduk.
Kputepnii onenku:
«8» - 1. BepHO HaiizieHa 00acTh onpeaeneHus QyHKIuu;
2. BEpHO MPOBEICHO UCCIIEeIOBaHUE HA YETHOCTH/ HEUYETHOCTD M MIEPUOTUYHOCTb;
3. BEpHO C/IeNIaH BBIBOJ O HAJTMYHH BEPTUKAIBHBIX aCHMITOT;
4. BepHO cjeNaH BBIBOJ, O HATMYMUA HEBEPTHKAIBHBIX (TOPU3OHTANBHBIX M HAKJIOHHBIX)
ACHMIITOT;
5. BEpPHO IIPOBE/ICHO UCCIEI0BAHUE HA MOHOTOHHOCTb U SKCTPEMYMBI;
6. BEpHO HaliZIeHbI TPOMEXKYTKHU BBITYKJIOCTH/ BOTHYTOCTH IrpadyKa 1
7. BepHO HaliJIeHbI TOUKH IepeceueHus rpaduka ¢ 0csIMH KOOpPAUHAT;
8. BepHO nOoCTpOEH rpaduk GYHKIIUH.
«7» - BEpHO BBIMOJIHEHBI MYHKTHI 1-7
«6» - BEpHO BBITIOJHEHBI MyHKTHI 1-6
«5» - BEepHO BBIMOJIHEHBI MYHKTHI 1-5
«4» - BEpHO BBITIOJIHEHBI MyHKTHI 1-4
«3» - BEepHO BBIMOJIHEHBI MYHKTHI 1-3

Tewmbl ans u3ydeHus
Oynxuus. O6nacTh onpeneneHus QyHKIUU.

AcUMITOTHI rpaduka GyHKIUH.
MOHOTOHHOCTh ~ (PYHKIIHMH. DKCTPEMYMBI
¢byHKUHH. BrimykiocTs, BOTHYTOCTb
KPHBOM, TOYKH TIeperuoa.

O6pa3oBaresbHbIC Pe3yIbTAThI

B pe3ynbTare OCBOCHHUS TEMBI
00yJaromuics J0KeH

3HaTh: CXEMy [MOJHOTO  HCCIIeIOBaHHUS
(yHKINY;

yMETh: TPOBOJHUTH  PACCYXKICHUS  TPH
OTBICKaHUH obmactu ompeneaeHus
(YHKIMH, TOWCKE AacHMNTOT rpaduka
(yHKUMH, wWccnenoBaHMM (QYHKIUU — Ha

MOHOTOHHOCTB, JKCTPEMYMBI, BBIMTYKIOCTh
(BOTHYTOCTB), TOYKH mepernba, CTPOHUTH
rpaduky  (QYHKOMH B COOTBETCTBUH C
MPOBEAEHHBIM HCCIIEIOBAHHEM;

«2» - BEPHO BBINOIHEHBI MyHKTHI 1-2 BIaeTh: METOAaMu HCCIEIOBaHNA

«1» - BEpHO BBITIOJHEH TTYHKT 1 dynkumii  u - moctpoerms  rpaduKos,

«0» - He BBITIONHEHO HU OJIHO U3 yCIOoBuii 1-8 METOaMH  TIPOBEICHIS  IOKA3aTCIIbHBIX
paccyikieHHii OpH  pelleHHH  3a]ad4;
MHTEPIPETUPOBATD TI0JTyYEeHHBIE
PE3YNBTATEL

KoHTponbHOE MeponpHsiTHE 110 MOAYIIIO
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