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PaGouas nporpamMma JUCHHUIIJIMHBI COCTABJICHA HA OCHOBAHUU:!

1. ®enepanbHOrO TOCYIApCTBEHHOTO OOPa30BATENBHOTO  CTaHAApTa  CPEIHEro
PO eCCUOHATTEHOTO oOpa3oBaHusl IO CIEIHUAIBHOCTH 38.02.06DunaHCHI,
yTBEpKACHHOTO pukazoM Munoopuayku Poccun ot 05.02.2018Ne 65.

2. YuebHoro miana no crnernuanbHocty 38.02.06DunaHChl, yTBep)ASHHOTO «18» anpens
2023 r.(mporokoa Ne 5)

IIporpammy pa3zpaboraJ:

CTapIIMi IPENOIaBaTEID Cycnonaposa E.H.

«18» ampens 2023 r.

IIporpamma 00OHOBJIEHA € y4eTOM OCOOEHHOCTEl PAa3BUTHUSl PEruOHA, KYJbTYPbI,
HAYKH, OJKOHOMMKHM, TEeXHHMKH, TEeXHOJOIMH M COUMAJIBbHON cdepbl H
NPOJIOHTHUPOBAHA

B 2023-2024 ygeOHOM TONY:

npenojaBartesib (pa3padoTYNK)

3aBenyronmi oraenenueMm CITIO E.A. ®egocumona

JATA
B 2024-2025 yuebHOM rojy:

npenojiaBaress (pa3paboTIHK)

3aBenyrommi oraeneaueMm CIIO E.A. ®enocumoBa

JIATA
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1 Mecro mucunminnsl B crpykrype ITICC3

JucuuniauHa OTHOCHUTCSA K MaTeMaTHYECKOMY u o0memy
€CTECTBEHHOHAYYHOMYYUYEOHOMY LIUKITY.

[lenpto W3y4eHHs [UCUUIUIMHBI sBIseTCs (OPMHUpPOBAHHE Yy OO0ydaromuxcs
MPEACTABICHU O MaTEeMaTUKE KakK YHUBEPCAJIbHOM S3bIKE HAyKH, CpPEJICTBE
MOJEJIMPOBAHUS SIBJIEHUI U IPOLIECCOB, 00 UIEAX U METOJAaX MaTEeMaTHKU.

B CcoOTBETCTBUMM € IOCTABIEHHOW LENbIO B Ipolecce OOydeHUs pelarTcs
CJIEYIOIINE 3aJa4H:

- OBJIaZiIcHHE OOYyYarolMMCsl MAaTEMaTUYECKUM alaparoM, HEOOXOAUMBIM IS
pEILIECHUsI TEOPETUUECKUX U MPAKTUYECKUX 3a]1a4;

- pa3BuTHE Yy OOYy4YarOUIUXCS CHOCOOHOCTH CAMOCTOSTEIBHOTO H3yYEHUS
MaTeMaTU4YECKON JTUTEPaTyPBhI;

- YMEHUS BbIpakaThb MAaTEMaTUYECKUM SI3bIKOM 3KOHOMUYECKHE 3a/1a4U.

2 Komnerenuuu odyuyarierocsi, (popMmupyembie B pe3yabTaTe 0CBOCHUS
AUCHMIIHHbBI

Oo01mue KoMIeTeHIum:

OK 2.
OcyuiecTBIATh MOUCK, AHATIU3 U UHTEPIIPETaLUI0 HH(OpMALIUY, HEOOXOAUMOM st
BBITIOJIHEHHUS 33124 TPOPECCUOHAIBHOM AESITENbHOCTH;
OK 3.
[InanupoBaTh U peanr30BbIBaTh COOCTBEHHOE MPO(PECCUOHATIBHOE U JINYHOCTHOE
pa3BUTHE;

OK 9.

Hcnonb3oBaTh MHOOPMAMOHHBIE TEXHOJIOTUU B MPOPECCUOHAIBHON AESTENBHOCTH;.
OK 11.

Hcnonp3oBath 3HAHUA 1o (¢uHaHCOBOM I'PAaMOTHOCTH, IIJIAHUPOBATH

peapUHUMATEIBCKYIO I€ATEIbHOCT B IpoeccuoHanbHOM chepe..

IIpodeccuonanbHbIe KOMIIETEHIIUM:

IIK 1.1.
PaccunThiBaTh MOKa3aTeld MPOEKTOB OIOKETOB OKKETHOM cucTteMbl Poccuiickoi
denepauum.
IIK 1.2.
OOGecrieunBaTh UCIIOJTHEHNE OIOIKETOB OFOKETHOM cucTeMbl Poccuiickoit deaepariuu.
IIK 1.3.
OcymiecTBIATh KOHTPOJb 3a COBEPIIECHHUEM ONepaluid Co CpeacTBaMu OHOHKETOB
OromkeTHOM cucteMbl Poccuiickoi denepanuu.
IIK 1.4.
CocTaBnsTh OI0KETHBIC CMETHI Ka3CeHHBIX YUPEIKICHUN 1 TIaHbl (PUHAHCOBO-

XO35IMCTBEHHOM AESTENIBHOCTU OIO/KETHBIX M ABTOHOMHBIX YUPEKIECHUI
[K 2.1.
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Onpenenarth HAJIOTOBYIHO 0a3zy mJisi HMCYMCICHHS HAJIOTOB U COOpPOB B OIOKETHI
Oro/KeTHOM cructeMbl Poccuiickoii denepanum.

IIK 2.2.
OOGecrieunBaTh CBOCBPEMEHHOE U TIOJHOE BBIMOJHEHUE O005A3aTEILCTB IO YIUIATe
HAJIOTOB, COOPOB M JIPYTUX 00S3aTEIBHBIX IIJIaTEKel B OFOIKEThI OFOPKETHOM CHCTEMBI
Poccuiickon denepanum.

IIK 2.3.
Y4acTBOBaTh B MEPONPUATUSAX IO HAIOTOBOMY IJIAHUPOBAHUIO B OPTaHU3AIUAX

IIK 3.1.
YyacTBOBaTh B yNpaBJIeHHH (PUHAHCOBBIMH PECYPCAMH OPTaHU3AITUH.

IIK 3.2.
CocTtaBisaTh (pHAHCOBBIE TIJIAHBI OpraHU3aIUH.

IIK 3.3.
YyacTtBoBaTh B pa3pabOTKE W OCYIICCTBICHHHW MEPONPHUATHHA IO TOBBIIMICHUIO
3 GeKTUBHOCTH (PUHAHCOBO-XO03IMUCTBEHHOMN JAEATCIIBHOCTH OpPTaHU3aIIHH.

IIK 3.4.
OO6ecrieunBaTh OCYIIECTBICHNE (DMHAHCOBBIX B3aMMOOTHOIIICHUM ¢ OpraHU3aIUsIMH,
OpraHaMU roCcyJapCTBEHHOM BJIACTU M MECTHOTO CAMOYIIPABJICHUS

B pesynbrate nzydeHus TUCHUILUIMHBI O0YYarOIUNACs TOJIKEH:

yMeTh:

pemaTh NpUKIaHbIe 3aa41 B 00J1aCTH MPOPECCUOHAIBHOMN AESITENIbHOCTH;

3HATh:

3HAYE€HHE MAaTeMATUKHU B TPO(eccCHOHanbHOM nesrenbHocTd U npu ocBoeHuu [MI1CC3;
OCHOBHBIE MAaTE€MaTUYECKHE METOAbl PEIIeHUs MNPUKIAIHBIX 3aJad B 00JacTu
poheCCHOHAIBHON JISITEIIbHOCTH;

OCHOBHBIEC TIOHATHS M METOJbl MAaTEMaTHYECKOTO aHaJIN3a, JUCKPETHOM MaTEMaTHKH,
JUHEMHOM anreOpbl, TEOPUM KOMIUIEKCHBIX YHCEN, TEOPHUH BEPOSITHOCTH U
MaTEeMaTHUYECKOM CTaTUCTHUKHU,

OCHOBBI HHTErPaIbHOIO U AU PepeHInanbHOro UCUNUCICHMS;

3 CTpyKTypa U cojep:KaHue TUCUUIIHHBI
OO6mas Tpy10€MKOCTh JUCIUIUIUHBI COCTaBIIACT- /8 yaca.

4. CTpyKTypa IUCUMILIMHBI U pacnpeaeeHue 4acoB

Homepa cemecTpoB, 4nciio yueOHBIX HEJIEbh B CEMECTpax
Bun zansatuit 1 cemecTp
PYII

AynuropHasi paboTa, BCEro 4acoB 64
B T.Y. JEKIIUU 32
nabopaTopHBICPAKTHUECKHE (CEMUHAPHI) 32
CamocrosTenpHas padoTa, BCETO 9acoB 14
dopma UTOrOBOr0 KOHTPOJISA: 3ader ¢ OICHKOM
Uroro 78




4.2. Conep:kaHue QM CHUNINHBI

4.2.1. Conep:kaHue JIEKIIHA:

Tema nexyuu 1. I'eomempuyeckue eKmopul

[lonsitue BekTopa. JluHelHble omepanuu Haj BekTopaMu. CKaJasipHOE MPOU3BEICHUE
BEKTOPOB

Tema nexyuu 2. Ilpsimas u niockocmo

IIpsamas Ha mockoctu. Ilnockocts. Ilpsamas B mpoctpancTse. Ilpsmas ¥ MIIOCKOCTH B
IIPOCTPAHCTBE

Tema nexyuu 3. Pewenue cucmem JTUHEUHbIX YPABHEHUU

OO61iee penieHrue CUCTEMbI TUHEHHBIX YpaBHEHUH.

Tema nexyuu 4. dnemenmol meopuu 6epoOAMHOCMU

Krnaccuueckoe onpeneneHre BEpoATHOCTU. Teopema CyMMBbI U TPOU3BEICHUS.

Tema nexkyuu 5. dnemenmvl meopuu MamemamuieckKor Cmamucmuky

Pacnpenenenue yactot. [loauron u rucrorpamma

Tema nexyuu 6. {ugpghepenyuanvroe ucuucnenue

[IpousBognas.Onpenenenre npou3BoAHON GyHKIMHU. [Ipon3BOJHBIE 3IEMEHTAPHBIX
¢bynkuwmii. IlpomsBomnas crnoxHoW ¢yHkuuu. I[IpousBogHas oOpaTHBIX (QYHKIIHIMA.
[Ipon3BoaHBIE BBICIIUX MTOPSIKOB.

Tema nexyuu 1. Mnmeepanvroe ucuucienue

[lonsitue mepBooOpasHoil. Heompenenenublii uHTerpan. CBoiicTBa HEONPEEICHHOIO
uHTerpana. CriocoObl BBIYMCIEHUS! UHTETPAIOB.

Tema nexyuu 8. Komnnexchole wucna

[Tonsitue KomrIuiekcHOTO uuncna. ['paduueckas wuHTepnperanus Onepanuu HaJ
KOMIUIEKCHBIMH YHCJIAMH.

Bcero yacoB 1o JUCHUILINHE - 32 yaca
4.2.2. ConepkaHue NPAKTHYECKUX (CEMHUHAPCKUX) 3aHATHI:

Tema 3anusmus 1. ['eomempuueckue gekmopul

JIunelinble onepanuu HaJl BekTopaMu. CkansipHOe TPOU3BEICHUE BEKTOPOB
Tema 3anamusa 2. Ilpsamas u niockocmo

YpaBHEeHHE NPSAMON Ha IIJIOCKOCTH U B POCTPAHCTBE

Tema 3anamus 3. Pewenue cucmem nuneunvlx ypagHeHuu

Meron Kpamepa B pemiennun CJIY

Tema 3ansamus 4. Dnemenmvl meopuu 6eposimHocmet

Kiaccuueckoe onpezenenne BeposiTHOCTU. Teopema CyMMBbI U IPOU3BEICHUS
Tema 3auamus 5. Inemenmsl meopuu MamemMamuieckou Cmamucmuxy
Pacnpenenenue yactot. [loauron u rucrorpamma
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Tema 3anamus 6. Jlughgepenyuanvroe ucuucienue

[TpousBoanbIe 2eMeHTapHBIX (GyHKIUH. [Ipon3BoiHas CIOKHON (PYHKITUN

Tema 3auamus 7. Uumezpanvroe ucuucienue

CniocoObl BEIYMCIICHUSI HHTETPATIOB

Tema 3anamus 8. Komnnexchole yucna

[Tonsitne KomIuiekcHOTO uwucia. ['paduueckas wuHTEepnperamus Omnepanuu
KOMIIJICKCHBIMU YHMCJIAMH.

Bcero no qucuuniuHe - 32 yaca
4.2.3. Conepxkanue caMOCTOSITE/IbHOM padoThl M 00bEM B Yacax:

1 IoaroroBka K JeKUMsM, NPAKTHYECKUM H CEMUHAPCKUM 3aHATUAM
(HopMa - 10 50% ot 001Iero 00beMa YacOB CaMOCTOSTEIbHON PadoThI)

[ToaroTroska k nekuusm (o 0,5 gaca)
[ToaroToBka Kk mpakTruueckuM 3aHatusiM (1o 0,2 gacy)

2 BpinoiHeHHe JOMALIHUX 3aJaHUH
I'paduxu bynkumii

3 CamocTosiTe/IbHOE H3yYeHHE PA3/1eJIOB U TeM Y4eOHOU IUCIUTIIUHBI
Teopust MHOXkECTB. Pelienre JIOornyeckux 3ajaqd

Teopust 60IBIINX YHCENT

[IpuMeHeHne MPOU3BOJHBIX B SKOHOMUYECKUX UCCIICIOBAHUSX

4 IToaroroBKa K TeCTUPOBAHUIO M KOHTPOJIbHBIM padoTam

[To Teme AHanuTHYECKasi TEOMETPUS
I1o TemMme MaremaTndeCcKuii aHAJIN3

) IToaroroBka K 3a4eTy ¢ OLIEHKOH 2 gac.
HToro camocrosiTe/ibHON padoThI MO IMCHUIIIMHE 8 uac.

4.2.4 @opMbITEKYIIEr0 KOHTPOJIS:
TecTbl, KOHTPOJIbHBIE pa0OTHI

4.2.5 dopMa NpoMe:KYTOYHOH aTTeCTALMM:
3auer ¢ orieHKo# B 1-M cemectpe

Hanqg



5. O0pa3oBare/ibHbIC TEXHOJIOTHH

B coorBerctBun ¢ TpeboBanusmu DI'OC mno HampaBlieHHIO TOATOTOBKH
peayiM3anys  KOMIIETEHTHOCTHOTO  IMOAXOJa pealu3anus ydeOHOW  MIpOrpaMMEI
MpelycMaTpuBaeT MIMPOKOE HCIOJIb30BaHUE B YU4eOHOM TMPOILECCE AaKTHBHBIX U
WHTEPaKTUBHBIX (POPM TPOBEICHUS 3aHITHIB COYCTAHWUU C BHEAYIUTOPHOU pabOTOM C
1eJIbI0 (POPMUPOBAHUS M PA3BUTHUS TPO(PECCHOHATLHBIX HABBIKOB 00YUYaOIIIUXCS:

- CONPOBOKCHHUE JICKIKI cinaiaamu (B mporpamme «MicrosoftPowerPointy);

- MOATOTOBKA AJICKTPOHHBIX TPE3CHTAIINH K BHICTYIUICHUSM;

- BBITIOJIHEHUE JIOMAITHUX 33J]JaHUi C TOCIEAYIOIINM OOCYX ICHUEM PEe3yIbTaTOB
Ha MPAKTUYECKUX 3aHATUSIX;

- TECTUPOBAaHWE pE3YJIbTATOB OCBOCHMS JUCIUIUIMHBI B TEUEHHUE CEMecTpa C
OOCYXKJICHHEM C TIperojaBaTesieM pe3ydbTaTOB M OIMMOOK B paMKax KOHTPOJS
CaMOCTOATENbHON padoThl 00yYarOIUXCs;

- aHaJIM3 CUTYallMi 10 IAHHBIM PEANIbHBIX MPEANPUATHI U OpraHU3aIui;

- BBINOJHEHUE JOMAIIHUX 33JaHUd JUIs TOCIEAYIOIIero oOCYyXJACHHUs Ha
MPaKTUYECKUX 3aHITHUIX U UHIUBUYAIBHO C TIPETIOIaBaTeNIEM;

- (hopMHUpPOBaHUE HABBIKOB CAMOCTOSITEIBHOM pabOTHI ¢ JuTeparypoi, NurepHeT-
HMCTOYHUKAMU U IPYTUMH HCTOYHUKAMH HH(POpMAITUH.

6. YueOHO-MeTOAUYeCKOE M HHPOPMALIMOHHOE O0ecneuyeHre JUCHUIINHbI

6.1 JIlutepaTypa oCHOBHasI:

1. Kpemep, H. II. MaremaTtuka mjisg KoOJUICJDKEH [DIEKTPOHHBIN pecypc]: yueOHoe
nocooue nns CITO / H. 1. Kpemep, O. I'. Koncrantunoa, M. H. ®punman ; noj pen.
H. 1. Kpemepa. — 10-e u3z., nepepad. u gon. — M. : U3garensctBo FOpaiit, 2018. —
346 ¢. — (Cepus : IlpodeccuonanbHoe odpazoBanue). -Pexxum gocryma: https://biblio-
online.ru/

2 Jlopodeena, A. B. Maremaruka. COOpHUK 3a/1a4 [ DIEKTPOHHBIN pecypc]: yueo.-IipakT.
nocobue st CI1O / A. B. lopodeeBa. — 3-¢ uzn. — M. : UznarensctBo FOpaiir, 2018.

— 176 ¢. — (Cepus : IlpodeccuonanbHoe oOpazoBanue) -Pexxum pocrymna:
https://biblio-online.ru/

6.2. Jluteparypa 10NOJHUTEIbHAS

1. baBpun, U. 1. MaTtemaTtuka [DneKTpoHHBIN pecypc|: yueOHuk u npaktukym st CITO
/ . N. baBpun. — 2-e uza., nepepad. u gon. — M. : U3garensctBo Opaiit, 2017. —
616 c. — (Cepus : IIpodeccuonansHoe odpazoBanue). -Pexxum gocryma: https://biblio-
online.ru/



https://biblio-online.ru/viewer/0A02DFEB-65A4-4E7E-A78D-7510AEBC1155#page/
https://biblio-online.ru/viewer/0A02DFEB-65A4-4E7E-A78D-7510AEBC1155#page/
https://biblio-online.ru/viewer/0A02DFEB-65A4-4E7E-A78D-7510AEBC1155#page/
https://biblio-online.ru/viewer/0A02DFEB-65A4-4E7E-A78D-7510AEBC1155#page/
https://biblio-online.ru/viewer/0A02DFEB-65A4-4E7E-A78D-7510AEBC1155#page/
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2 lunaues, B. C. Maremaruka : yueOuuk u npaktukyM st CI1O / B. C. [llunayes ;
noxa pen. A. H. TuxonoBa. — 8-¢ 3., nepepad. u ngon. — M. : M3narenbctBo FOpaiirt,
2017. — 447 c. — (Cepus : IIpodeccuonanpHoe 00pa3zoBanue) -Pexxum mocryna:
https://biblio-online.ru/

3. Maremarrka u HHpOpMaTuKa [DIEKTPOHHBIA pecypc]: YUEOHHK M MPAKTUKYM IS
CIIO / T. M. bensesa [u np.] ; otB. pea. B. [. Dnpkun. — M. : U3narenbctBO FOpait,
2017. — 527 c. — (Cepus : IlpodeccuonanpHoe oOpa3zoBanue). -Pexxum moctyma:
https://biblio-online.ru/

6.3. Ilepuoanyeckas gureparypa

1. Maremartuka. Mexanuka. dusuka [DnekTpoHHBI pecypc]: xypH. / ®I'BOY BO
«CapaToBCKM HAllMOHAJIBHBINA UCCIEN0BATEIBLCKUN IOCY1aPCTBEHHBI YHUBEPCUTET UM.
H.I'.  YepnsiueBckoro».: Hayunasa »snektpoHHass OuOnuoreka Pexum npoctyma:
http://elibrary.ru/title_about.asp?id=54853

6.4. YuyeOHO-MeTOAUYECKHE Pa3padOTKU Kadeapbl M0 TUCHUILINHE

1 CycnonapoBa E.H. Marematuka [DneKTpoHHBI pecypc]: yueOHO-METOIUYECKOE
nmocoOue sl CaMOCTOSITENIbHOW paboThl oOywaromuxcs mno crnenranibHoctu 38.02.06
PuUHaHCHI. - Kupos, 2017. - 12 C. Pexum JOCTyIIa:

http://46.183.163.35/MarcWeb2/Found.asp - 3ari. ¢ skpaHa
2 Cycnomnaposa E.H. UndopmaTuka [DNEKTpOHHBIN pecypc]| [DIeKTpOoHHBIA pecypc]:

y4eOHO-METOIMUECKOe Mocobue st oOydaronuxcs 1o cneruaibHoctu  38.02.06
O®unancel. - Kwupo: Barckas [I'CXA, 2017. - 65 c¢. Pexum pocryna:
http://46.183.163.35/MarcWeb2/Found.asp - 3ari. ¢ sxpana

7. YueOHO-MeTOAMYEeCKOe 00ecIeYeHrne CAMOCTOATEeIbHON padoThl 00y4a0IIMXCH
7.1. YueOHO-MeTOAMYECKOe 00ecreYeHre CaMOCTOATEIbHOI padoThl 00y4aroIuXcs

Bun camocTosgrensHOM
[Topsiaok u cpoKU BHIMOTHEHUS ®opma KOHTPOJIA
paboThI
IToaroroBka K NEKITHSIM, PaGora ¢ OCHOBHOM M TOTIOJIHUTEIHHOMN YcTHbIE BRICTYIUIEHUS Ha
MPAKTUYECKUM 3aHITHSIM JIUTEPATypO MO JUCHUILUIMHE B TEYEHNE MPAKTUYECKUX 3aHATUSIX
ceMecTpa
CamocrosTenpHOe n3yueHne | Pabora ¢ OCHOBHOM U JIOTIOJHUTEIHHOM YcTHBIE BRICTYIICHUS Ha
pa3lenoB U TeM JUTEPATYPOU IO MPEJIOKECHHBIM TEMaM B MPAKTUYECKUX 3aHATUAX



https://biblio-online.ru/viewer/0A02DFEB-65A4-4E7E-A78D-7510AEBC1155#page/
https://biblio-online.ru/viewer/0A02DFEB-65A4-4E7E-A78D-7510AEBC1155#page/

JTUCIUTIIINHBI TEYEHUE CEMECTPA
IToaroroBka k PaboTa ¢ OCHOBHO# H TOTIOTHUTEIIBHON KoHTposnbHbIEC U TECTOBbBIE
MEpPOIPUITHAM TEKYLIETO JUTEepaTypoi MO AUCHUIUIMHE, TOCEIIEHNE paboThl
KOHTPOJI yCIIEBAEMOCTH 3aHATHI B TEUEHUE CEMECTPa
IToaroroBka kx 3auery ¢ PaboTa ¢ OCHOBHOIi U IOTIOTHUTEIBHON 3aueT ¢ OleHKON
OLICHKOM JIUTEPATYPOH, ITOCEILEHUE 3aHITHH 110

JUCLWIUIMHE B TEYEHHE CEMECTpa

7.2. @OHJ OLIEHOYHBIX CPEACTB MO AUCHHUILUIMHE (MOAYJII0)
PabGouast mporpamma obecmedeHa (GOHIOM OIEHOYHBIX CPEICTB IS TPOBEICHUS
TEKYILEr0 KOHTPOJISI U IPOMEXKYTOUHOM aTTECTAlIUH.

8. MaTepuaIbHO-TeXHHYECKOE o0ecnevyeHne TUCIUIINHBI (MOIYJIsl)
MarepuanbHO-TEXHUYECKOEe OOecCreueHrne AUCHUIUIMHBI TPEJACTaBICHO B CIPAaBKE
MTO.
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P®OH/J ONEHOYHbLIX CPEACTB

10 ANCHUIIIINHC MaremaTuka

JUTSL TEKYIIIEH U POMEXKYTOUYHOHN aTTECTAIIMH O0yJarOIIIXCS
o crenuaipHocti 38.02.06PuHaHChI
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Bonpocsl K 3a4eTy ¢ OLEHKOM
no aucuumnianae «MaremaTuka»

ITonsTne BekTOpa. JINHEWHBIE ONIEpalliy HaJl BEKTOpaMU
[TonsiTue BekTopa. CKaipHOE NPOU3BENCHHE BEKTOPOB
[Ipsimast HA TIITIOCKOCTH ¥ B MPOCTPAHCTBE.

Pemenne cucrteM JIMHEWHBIX YPABHEHHM.

O N E

[Tonstue npouszBoHON GyHKIMU. DUHUECKUN, TCOMETPUICCKUMN U
SKOHOMHMYECKUW CMBICIT TPOU3BOIHOM.

o

Cxema BeIUHCIICHUS TTpou3BoIHONM. OCHOBHBIE MpaBuia ¢ epeHITMPOBAHUS.

~

[IpousBoaHas CIOKHOM PYHKITUU.
[IpousBoaHas oOpaTHOM QPyHKIUU.
. I[Ipon3BojHas OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHIA.

© o

10 [Ipon3BoaHAS BBICIIUX MOPSIKOB.

11.Teopemsl nuddepeHITUaTbLHOTO UCUUCICHUS.

12.TlepBooOpaznas pyukiuu. [loHsITHE HEONIPEAEIIEHHOTO HHTErpaa.
13.CBolicTBa HeolpeeIeHHOro uHTerpaia. Talauia OCHOBHBIX HHTETPaJIOB.
14.TlonsaTre onpeneneHHoro HHTerpaina, dKOHOMUYECKUNH U T€OMETPUUECKUI CMBICIL.
15.CBoiicTBa OnpeaeneHHoro HHTerpaa.

16.®opmyna HeroTona-JleiiOHuna.

17.MHOXkeCTBO COOBITHH.

18.Knaccuueckoe ornpenesaeHre BEpOSITHOCTH COOBITHSI.

19.Teopema croskeHUsI BEpOSATHOCTEM.

20.Teopema yMHOKEHUSI BEPOSITHOCTEH.

21.Pacnipenenenue 4acTor.

22 .OmMrnpudeckast QyHKIHS pacripeaeieHusl.

23.ITomuroH U rucTOrpaMMma.

24 TloHsATHE KOMILJIEKCHOTO YHUCIIA.



12

Kpurepum onenkmu:
Jliig aTTrectanyuy 00y4daroIuXcsi HA COOTBETCTBUE UX NMEPCOHANBHBIX JOCTUKEHUM

ITOOTAITHBIM Tpe6OBaHI/IHM IMPUMCHSACTCA IIKaJIa OCHUBAHUA

[IIkana oneHNBaHUS
HE 3a4TEHO 3a4TEHO
Kputepuu
No HEYJIOBJIETBO- | YAOBJIETBOPH-
OLICHHBaHUSA X0pouIo OTJIMYHO
PUTEIBHO TENBHO
ITokazarenu
Huskuii yposens| IIpencrasiensl | TBepnoe 3HaHue| Boicokuili ypoBeHb
YCBOEHUSA 3HaHHA TOJIBKO| MaTepuaia. YCBOEHUS
Marepuana. OCHOBHOT'O OO0yuarormmii MaTrepuana,
YpoBeHb [IponemoHCcTpUp | MaTepuanga, HO| OTBETHI MIPOJIEMOHCTPHPOBA
YCBOEHUSA OBaHO HE3HAHHUE| HE YCBOEHHI €r0| MPAaBWJIBHO OT 76| HO YMEHHE TECHO
o0yyaromumcst 3HA-YUTEIBHON | IETaleH. 10 85% TecTOBBIX | yBSI3bI-BaTh
TEOPETHYECKUX YacTU npo-| O0yvaromuit 3a1aHul TEOPUIO c
1 | 3HaHWIf ¥ yMEHHE | TPAMMHOTO OTBETUII IIPaKTUKON
HCIIOJIb30BaTh MX | MaTepuana. NPaBUJIBHO OT OOyuaromuit
IS pewerus | OOyvaromuit 70 mo  75% OTBETHI
npodecCHOHANBH | OTBETHII TECTOBBIX npaBwiIbHO — Oonee
BIX 33124 MPaBUIBHO 3aaHui qyeM Ha 86%
MEHee 4YeM Ha TECTOBBIX 3aJaHUN
70%  TecToBBIX
3alaHUN
Oo6yuaromuiicss | OOyuarommiics | OOyJaromuics OOyuaromuiics
HEYBEPEHHO,  C| HCIBITHIBACT MIPABUIIBHO CBOOOJHO crpa-
[IpaBuibHOCTH
eLLICHIS OoNBIIMMU  3a-| 3aTPYJAHEHUS MpUMEHSET Teo-| BIsIeTCs ¢ 3a/a-
p TPYAHEHUAMU pu peTHyUecKue Io-| YaMH, BOIIPO-CAMH
MPAKTHYECKOTO
- o | BbIIOIHAET BBITIOJTHEHUH JIOKEHUS IpH| U APYTUMH BUAAMHU
MIPAKTUYECKUE MPAKTUYECKUX | PEIIEHUH  MpPaK-| IPHU-MEHEHUs
UCIIOJIb30BaHUEM N
2 . | paboTsI pabot TUYECKUX  BOI-| 3HAHUH, IPUYEM HE
BRIMCIHTCILHO OCOB M 3ajad,| 3aTpyJHA-eTcd  C
TEXHUKU u p ’ Py
BIIasiE€eT HE00-| OTBETOM pH
COBPEMEHHBIX
XOJUMBIMH  Ha-| BUAOWU3ME-HEHUU
MH()OPMAITTOHHBI .
. BbIKAMH M TIpHe-| 3aJaHUH,
X TEXHOJIOTHil
MaMH HX  BBI-
TTOJTHEHUS
Jlorn4uHocTs, CymectBennbie | Hetounoctu B| I'pamotHOe M mo| HcuepmpiBarome
000CHOBAaHHOCTb, | OIIMOKH, HET| OTBETAX, HEHO-| CYLIECTBY H3JI0-| MOCIEI0BATEIbHO,
YETKOCTh OTBETa | OTBETOB Ha J0-| CTATOYHO IIpa-| )KEHUE Teope-| YETKO U JIOTHYECKU
Ha BOIIPOCHI MOJTHUTENbHBIE | BUJIbHBIE (HOp-| THYECKOTO  Ma-| CTPOIHO
YTOYHSIOIINE MYJIMPOBKH, Tepuana, HE| h3yaraercs TE€O-
BOIPOCHI Ha-pyLIEHUs JloIycKas Cy-| peTH4ecKu
3 JIOTUYECKOU IIECTBEHHBIX MaTtepuan
[IOCIIEZIOBATENb | HETOYHOCTEH B
HOCTH B| OTBETE Ha BOIIPOC
H3J105Ke-HUN
porpam-
MHOTO
MaTepua-Ja.
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Cpe30Bblii TECT 10 MaTeMaTHKeE
Bapmuanr 1

1. CriocoObl 3a1anus (QYHKITHIA:
a) aHATUTHYECKHH;
0) JOKyMEHTaIbHBIN;
B) TpaUueCKuil;
T') TaOJUYHBIH.

2. Bospacratomeit ¢pyukimeit na narepsaie [0;1] sBisercs:

a)y:5;
6) g = x5
B)f= \/6;
r)h=3%

3. IIpencraBneHHas WUTIOCTPALHSI OTHOCUTCS K MPEeTy:

vA
A y=f(x)
0 » X
X0
a) limf(x)=A;
0) Iim;Z;):O;
B) Iimfo;)zw;
T) Iimfx(;;zA.

4. ®opmyna NpoCTHIX MPOIIEHTOB UMEET BUI:
(i-% craBka, p-iepBOHAYATBHBIN BKJIAJI, N-YHUCIIO IEPHOJIOB)

a) S=p(1+ni) ;

6) S=1+ni ;
B)S=ni ;
r) S=p(l+i) ;

Bapuant 2

1. ®yskums y=f(X) sBisercs orpaHUYeHHON HA HHTEpBaE J, €CIIH:

a) (VM > 0)(vx e J)[f ()| > M];

6) (3M > 0)(wx e J)[f ()| < M];

B) (VX,, X, € J)x, < %, [F(x,) < f(x,)]
r) (W3, X, € INx, < %, JJf(x,) <[f(x, )]
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2. HesBHO 3amaHHON (YHKIMEH SBISETCS:
a) X2+y2:O;
6y=X,
B) X2+y2:R2
r) X=Yy?

3. TlpencraBneHHas HILTIOCTPAIHS OTHOCUTCS K TIPEICY:

0 "X
a) limf(x)=A;
6)Hm;85=0;
B)Hm;&3=w;

r) Iimix(;;:A.

4. ll3ameuaTenbHBIN PEE]T UMEET BUJT:

a) Iim(1+£] =e;
n—ow n
6) I|m(1+ n) =

B) I|m(1+e) =
r) I|m(1+ ]

1. IlepemenHas BenuuuHa Ol Ipu X —> 00 Ha3bIBaeTCsl OECKOHEUHO OOJIBLION, eciu:

Bapuant 3

a) uMeeT B GECKOHEUYHOCTH Pa3phiB;
0) He UMeeT Tpenena;
B)e€ mpezen paBeH OECKOHEYHOCTH;
r) e€¢ mpenen paseH 0.

2. YetHot sBisieTcst QyHKIUS:
—_2-
a) Y=X°;

6) h=sinx,
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B) g = [6];
r)f=1.
3. TlpencraBneHHAs WILUTIOCTPAIHSI OTHOCUTCS K MIPECTy:

Y a
y=f(x)

] a/ X
I

a) limf(x)=A;
6) |im;2>j)=o;
B) Iim;g:) S
r) Iimi);O:A.

4. |3amedaTenbHBIN IpeeT UMEET BUI:

a)IimM:l;
X—>00 X
X
o) lim——=1;
)lesin(x)
B) IimM =0
X—>00 X
" limSn0) _ g
x—0 X

5. Ilpumep dyHKIMH, HENPEPHIBHOM B TOUKE X=Xo:

a)
Y
f(xo-O):I(xo+0) y=fe)
a

6b X0 X

Y a

f(x0)
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y=f(x)

v

X0 X

Bapuanr 4

[TepemenHas BenmumuuHa [ Ipu X —> 00 Ha3bIBaeTCs OECKOHEYHO MAJIOH, SCITH:

a) uMeeT B OECKOHEYHOCTH Pa3phIB;
0) He IMeeT Ipeaena;
B)e€ mpenen paBeH OECKOHEYHOCTH;
r) e€ mpexaen paseH 0.

HeuyetHoii siBisieTcst GyHKIUS:
—_bD-

a) Y=X°;

06)h=cosx,

B) § =10 X;
r) f = 3x+6.

[IpencraBnenHas WITIOCTPAIUS OTHOCUTCS K TIpeAeny:

y=f(X
> X
a) limf(x)=A;
0) limf(x) = +oo;
B) limf(x) =oo;
x—0
r) limf(x)=A.

lI3aMeuaTenpHBIN TIpeaes UMEET BU:

n
a)Iim(1+£] =e,
n—ow n
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Tect KOHTPOJIA 3HaHUM 110 TeMe « KoMILIeKCHbIE Yucia.

1. Ckonbko (opM 3amucu IMeeT KOMIUIEKCHOE YHCII0?

a) 1; 0) 2; B) 3; r) 4

2.Yro npenacraBiseT co00# urcio 1?

a) Uucno, kBajpaTHBIN KOPEHb U3 KOTOPOTO paBeH -1;
0) Ywuciio, KkBaJipaT KOTOPOTO paBeH -1;

B) Umcro, KBaJipaTHbII KOPEHb U3 KOTOPOTO paBeH 1;

r) Yucno, KkBaJgpaT KOTOPOTo paBeH 1;

3. Kak Ha KOOpAMHATHOHN MIIOCKOCTH U300pakaeTcsi KOMIUIEKCHOE YHCII0?
a) B Buze otpeska;

0) Toukoill un paguyc-BEKTOPOM;

B) Ilinockoil reomerpuueckoit GpUrypsl;

r) B Buze kpyra

4. Berauciute cymMmy uucen Z1=7+2i u z=3+7i
a) 10+9i;

0) 4-5i;

B) 10-5i;

r) 4+5i.

5. KTo BBE1 Ha3BaHUE «MHHUMBIE YUCIIa»?
a) lekapr;

0) Apran;

B) Diirnep;

r) Kapaano.
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6. B kakoe MHOXECTBO BXOJIAT uKcia 5; 3-6i; 2.7; 2i?

a) JleficTBUTENbHBIE YUCIIA;

0) PantmonansHbie yncna;

B) KommiekcHble uncna;

r) UppauuonanbHble yucia

Kpurepuu oneHku:
Pe3ynpTaThl TeKyliero KOHTPOJS B (opMe BBIMIOJIHEHHUS TECTOBBIX 3aJlaHUM

OIIEHUBAIOTCS MOCPEICTBOM UHTErPAIbHOU (1IETTOCTHOM) TPEXypPOBHEBOM HIKAJIBIL:

IxaJja oneHUBaHUA

IToka3aTeu olleHUBaHUS

Huzkunit

OOy4Jaromuiicss TEMOHCTPUPYET HU3KUH YPOBEHb YCBOCHHS y4eOHOUN TEMBI, TIOJHOE
HE3HaHHE MPEJMETHONW TEPMHUHOJOTHH, 0a30BBIX MOHATUH U Kateropuil. [lokazano
He3HaHHEe 0a30BBIX aJITOPUTMOB U METOAWYECKUX MPUEMOB IIPH PEIICHHH TECTOBBIX
3aJJaHUM.

Brimonnenue He 6osee 50% TecTOBBIX 3aJaHUM

bazoBrrit

OOy4Jaromuiicss JTeMOHCTPHPYET CpPEOHUl YPOBEHb YCBOCHHS YUEOHOW TEMHI,
YaCTUYHOE BJAJCHHE MPEAMETHONH TEPMHHOJIOTHEH O0a30BBIMU MOHATHSIMU U
kareropusiMu. [lokazaHo 3HaHME U KOPPEKTHOE MPUMEHEHUE 0a30BBIX AJITOPUTMOB U
METOAMYECKUX ITPUEMOB IIPU PEIICHNH TECTOBBIX 3a1aHHMH.

[IpaBunwsHoe BhIMOTHEHHUE 50-75% TECTOBBIX 33 aHMI

IIpoBUHYTHII

OOy4aroIuics JIEMOHCTPUPYET BBICOKUH YpOBEHb YCBOCHHS YYEOHOW TEMBI,
BIIQJICHUE TIPEIMETHOW TEPMHUHOJIOTHEW, Oa30BBIMU TOHATHSIMH M KaTETOPHSIMH.
[loka3aHo 3HAaHME W KOPPEKTHOE IPUMEHEHHWE 0a30BBIX aJITOPUTMOB U
METOJIMYECKHUX TIPUEMOB TIPH PEIICHUU TECTOBBIX 3a/IaHUM.
[IpaBunsHOE BEIIOTHEHHE Oosiee 75% TEeCTOBBIX 3aaHuil
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Konrpoabnas padora no teme Ilpenesini

Bapuant 1

1. BbIYUCIUTH TPEACIBI;

11 I 2x>—X+3
o Jm x> —8X+5
12 [jm =X

X0 sin2x
. 2x2+6x-5
1.3. =
lem 5x*—x—1
i Jx -1
1.4.
im ~—
. 2X _1 X
1.5.
IXILD ( 2X+1 )
. lim x[In(x +1)—Inx]

X—>400

2. VccnenoBaTh Ha HEIPEPHIBHOCTH:

1
f(x)=43xa o+ 8,=0

0,=3
Bapuanr 2
1. Brruncnuts npenesbl
2
. x°—5x+1
1.1 —-_—
lem 3 +7
. 1-cosx
1.2. ||m .
x—0 X
2
. X°—2X
1.3. _
im 55
14 | V2+X -3
4. !ED BT
1
15 lim  (1+2x )
x—0
16. |im (x=5)[In(x —3)—Inx]

2. I/ICCJ'IG,I[OBaTB Ha HCTIPCPBIBHOCTD!:

1
f(x)=13sxa 0+ 06,=-5

6,=-3
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Bapuanr 1

. Ecan MHO)ECTBO M={(X,Yy)| X?+y?>=4}, TO

a. (2,1)cM

b. (-22)cM

c. 2-2)eM

d 1,)zM
Kakue u3 BBIIIETIPUBEIEHHBIX BBICKA3bIBAHHMI HCTHHHBI, KAKHAE — JIOXKHBI?
. M300pa3uTh Ha YKCIOBON HPSIMOM MHOKECTBO TOYEK X, YIOBJIETBOPSIONINX
HEPABEHCTBY:

J5—xInx-3<0
. M300pa3uth Ha KOOPAMHATHON IUIOCKOCTH MHOXKECTBO TOYEK (X,¥),
yIOBJIETBOPSIOIINX HEPABEHCTBY:
1ﬂﬂ+MS4

. U3o6pasuts MuOkectBa A, B, AUB, AnB, A\B, B\A

a. Ha YU CIIOBOU MPSMOI:
A={xeR|x*+x* <0}, b={xeR|x*-3x+2<12}
b. Ha KOOpJIUHATHOU IJIOCKOCTH:

A={(xy)eR?|xy>0}, B={(x,y)eR*|x*+y* <4}

5. AHKeTHpOBaHUE, IPOBEACHHOE CPEH 57 MIKOIBHUKOB, [TOKA3aJo0, YTO B
[IaxXMaThl YMEIOT UTpaTh 35 4enoBek, B mamku — 40 4enoBek, nmpuyem B 00e
UTpbI YMEKOT Urpath 21 yenoBek. CKOIbKO YENOBEK HE YMEIOT UTPaTh HU B
[IaXMaThbl, HU B IIAIIKHA?

6. Bapuanr 2
. Eciin muoxkectBo N={(X,y)| |y-X|<=2}, TO
a. (1,-1) <N
b. (-3,1) «N
c. 0,-2)N
d. (-2,-3) N

Kakue u3 BbllIENIPUBEICHHBIX BbICKA3bIBAHUN UCTUHHBI, KAKHE — JIOMKHBI?
. M3o0Opa3uth Ha YHMCIOBOW MPSMON MHOMKECTBO TOYEK X, YIOBIECTBOPSIONIUX
HEPABCHCTBY:

NX+2— <0

4
Ix+2
. 3o0pa3uth Ha KOOPAMHATHOW IUJIOCKOCTHM  MHOXECTBO  TOo4YeK  (X,y),
YAOBJIETBOPSIOIINX HEPABEHCTRY:
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(x+1)* +(y—1)* <9
. M300pasuth MHOXKECTBa A, B, AUB, AnB, A\B, B\A

a. Ha YHCIIOBOM MIPSIMOU::
A={xeR|x*-2x <0}, b={xeR|-x*-x>0}
b. Ha KOOpPJMHATHOMN MJIOCKOCTH:

A={(xy)eR*|x*+y? <1}, B={(x,y)eR?||x+|y| >

" Ha noske cTosno 26 BOJNIEOHBIX KHUT MO 3aKiIMHAHUAM. M3 HuX 4 mpouuTan u
I'appu Ilotep, u PoH. I'epMuoHa npounTtana 7 KHUI, KOTOPBIX HE YUTAId HHU
I'appu Ilotep, Hu Pon, n nBe kuHuru, kotopeie untan ['appu Ilotep Bcero ['appu
[Torep mpountain 11 kaur. CkoybKO KHUT npounTan PoH?

Bapuant 3

. Eciim MmuOXECcTBO A={(X,Y)| Yoo =4}, TO
X

a. (-1,1))zA,B)(0,1)c A, c)1,00c A, d)(-1,-2) c A.
Kakue u3 BBIETPUBEICHHBIX BBICKA3bIBAHUI NCTUHHBI, KAKHE — JIOKHBI?
. MI300pa3uth Ha YMCIIOBOM MPSIMON MHOXECTBO TOYCK X, YIOBJICTBOPSIONINX
HEPABCHCTBY:
N2—-X+4x-3 >

X

2

. 300pa3uth Ha KOOPAMHATHOW TIUIOCKOCTM MHOXECTBO TOUYeK (X,Y),
YAOBJIETBOPSIONINX HEPABEHCTRY:

x+3+|y-1<1
. M3o0pasuth MHOKECcTBa A, B, AUB, AnB, A\B, B\A
a. Ha YHCJIIOBOU MIPSIMOM
A={xeR|x*-1<0}, b={xeR|-x*+x+6>0}
‘Ha KOOPJAWHATHOM IIOCKOCTH:

A={(xy)eR?*|xX*+y? <9}, B={(x,y)eR?|(x-1)] +y? <1}

. B obnactHoll cnapTakuaZe y4yacTBYET IIKOJbHas KoMaHnaa u3 20 4enoBek.
N3BecTHO, 4yTO 12 M3 HUX MMEIOT CIIOPTUBHBIE Pa3psAbl MO JIETKOW aTIETHKE,
10 — mo rumHacTHKe ¥ 5 Mo T1aBaHbi0. CKOJIBKO YYEHUKOB M3 3TOW KOMaH/IbI
MMEIOT pa3psapl MO TPEM BHAAM CIHOPTA, €CIM MO JIETKOW aTJIETUKE H
TMMHACTUKe — 4 4eJIoBeKa, 0 MJIaBaHbIO ¥ THMHACTUKE — 2 YelloBeKa?

Bapuanr 4

. Ecmu MmHOKeCcTBO M={(X,y)| X>-y?>=4}, TO

a (2-1) M, b)(-2.2) 2M, ¢)(-2.-2) © M. D) (-1,1) & M

Kakue 13 BBILIENPHUBEIEHHBIX BHICKA3bIBAHNM MCTUHHBI, KAKHE — JIOKHBI?
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N300pa3uTh Ha YHUCIOBOM MPSIMOM MHOXECTBO TOYEK X, YAOBIETBOPSIOLIUX

HEpPaBEHCTBY:
‘xz —5x+6‘ >x? —5X+6
N300pa3uth Ha  KOOPIMHATHOW TUIOCKOCTH MHOXECTBO TO4YeK  (X.y),
YIAOBJIETBOPSIIONINX HEPABEHCTBY:
y <1+|x+1

H306pasuts MmHOKecTBa A, B, AUB, AnB, A\B, B\A

a. Ha YU CIIOBOU MPSMO:

A={xeR|[x-3 <4}, b={xeR||x-5<7}
b. Ha KOOPJAMHATHOM TUTOCKOCTH:

A={(xy)eR*|xy<0}, B={(x,y)eR®|x +|y|<4}
B rpynne 38 uenoBek. M3 Hux 16 urparor B 6acket60mn, 17 B xokke#, 18 — B
BOJICI00. YBIeKaroTCs ABYyMS BUIAMHU CropTa — 0ackeTOOJIOM M XOKKeeM —
4yeTBepo, 6ackeTO0JIOM U BOJIEHOOIOM — TpOE, BOJIEHOOJIOM M XOKKEeM — MSTEPO.
Tpoe He yBiekaroTcsa HH 0acKkeT0OJIOM, HU XOKKeeM, HU BoJei0ooM. CKOJIBKO
peOST yBICKAIOTCS TOJIBKO OJTHAM U3 3THX BHJIOB criopTa?

Kpurepuu ouenku:
PesynbTaThl TEKymiero KOHTPOJS B (opMe BBITIOJHEHUS KOHTPOJIBHBIX 3aJlaHUN
OIICHUBAIOTCA MOCPEICTBOM MHTETPATIbHOM (11€JIOCTHOMN) YEThIPEXYPOBHEBOH KB

Kputepuu IIxana oneHuBaHus
OLICHUBAHUS | HEYAOBJIETBOPHTEIHHO ‘ YJIOBJICTBOPUTEIHHO ‘ XOPOIIIO ‘ OTJIIMYHO
IoKasareiu
[IpaBunbHOCTE | OOy4aroIUiics Jann | oOydaronuiicst nain oOyJatomuiics oOyJaromuiics
OTBETOB Ha | MeHee 50% | 51-70% npaBWIbHBIX | nai MeHee 71- nan 6onee 90%
TEOPETUYECKH | TIPABHIILHBIX OTBETOB | OTBETOB HA 90% MPaBUIIBHBIX
€ BOIIPOCHI Ha TCOPETHUYECKUE U | TCOPETUUYECCKUE U MPaBUJILHBIX OTBETOB Ha
MPAKTUIECKUE MPAaKTUYCCKUE OTBETOB Ha TEOpPETUYCCKUE
BOTPOCHI BOIMPOCHI TEOPETUYCCKUE | M MPAKTUICCKUE
Y TIPAKTUYECKUE | BOIPOCHI
BOIPOCHI
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