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1. Iean ocBOeHUST AU CUMILTAHBI

I[I/ICL[I/IHJII/IHa 6a31/1pyeTCﬁ Ha 3HAaHUHM OCHOBHBIX IOHSITHI JACIIMMOCTH LCJIBIX YHUCCII

(menmmoe, eNuTeNh, YaCTHOE M OCTATOK), TEOPUH KOJIEIT (Uaeall KOJIbIa, (aKTOPKOJIBIIO,

00paTUMBIH 3JIEMEHT KOJIbIIa) U MHOTOWICHOB (CTENEHb, KOPEHb MHOTOWICHA, JICJICHUE

MHOTOUYJICHOB C OCTaTKOM, TeopeMa besy u cxema ['opnepa).

Ilepeyenb mpodeccHOHANBHBIX CTAHIAPTOB, 0000IIEHHBIX TPYAOBbIX (PYHKIUHA M TPYAOBBIX

(yHkumii, CooTBeTCTBYIOIIMX NPO(ecCHOHATBHOI 1esITeJIbHOCTH BbINNYCKHUKOB

Kon u O060011eHHbIE TPYAOBBIE (HYHKIUU Tpynossie pyHKIMN
HauMEHOBAHUEC  Kon HAaMMEHOBAHUE YpoBeHb HAMMCHOBAHUE [KOJI YpOBEHB
npodeccHoHaTBHOT KBaJIM(pHUKAIH (IO TypOBEHB )
0 u KBTI (PUKAITH
CTaHgapTa 1
01.001 A Ilemarornueckas 6 OOwenemaror | A/01. 6
nJecKas 6
«Ilemaror JESITCIIBHOCTD 110 byHKIHS.
(negaroruueckas OOyuenue
JCSATEIbHOCTh B POSKTUPOBAHHUIO U
chepe peanuzanmn
JIOIIKOJILHOTO, 00pa30BaTEeILHOIO
mporecca B
00pa3oBaTeNbLHBIX
OpraHu3aIusIxX
Hauansnoro JIOIIKOJILHOTO, 6 Bocnurarensn | A/02. 6
oo01ero, HAYaJILHOTO as 6
OCHOBHOT'O o0rero, JIESATEIIBHOCTh
o0rrero, OCHOBHOTO OOIIErO,
CpeaHero CpeIHero o0IIero 6 PazpuBaromas | A/03. 6
obero 00pa3oBaHus NeSTeIbHOCTh | 6
00pa3oBaHust) B | Ilemaroruueckas 5-6 [Memarornueck | B/01. 5
ast 5
(BocTiUITATEIID, NESTSIILHOCTH TI0 JIESITeITHHOCTD
1o
YUUTEIb)» MPOEKTUPOBAHUIO U pea3anym
pea3au porpamMm
OCHOBHBIX JIOIIKOJILHOTO
00111e00pa3oBarelb o0pa3oBaHus
HBIX TIPOrpaMM
5-6 [Tenarornueck | B/02. 6
ast 6
JIESAITEIIBHOCTh
1o
peanu3amu
porpaMm
HA4YaJIbHOTO
o0r1ero

o0Opa3zoBaHUs




Mecto qrucuuninubl B cTpykrype OIIOII 6akanaBpuara
JluctumimHa OTHOCHUTCS K OJIOKY

«lucuurmmael o BeIOOpY». UnTaercs B 3 cemectpe.
Haxomurcsa nmox magexkcom b1.B.JIB.07.01.

3. Pe3yabTaThl 0CBOEHUSI AUCHUIIMHBI (MOTYJIs1) TEOPUS Y CET
[Ipouecc u3yueHUs: AUCUUIUIMHBI HAmpaBjieH Ha (GOPMUPOBAHUE HJIEMEHTOB CJEIYIOIINX
komrieteHimii B cootBerctBuu ¢ ®I'OC BO 1o nanHoMy HamnpaBJIeHHIO:

MAaTCMaTUUICCKHU KOPPCKTHO
CTaBUTh

Kon HaumenoBanue Nuaukatop JOCTUXEHUS] KOMIIETEHIUU
KOMIIETECH- KOMIICTCHIINN (SaerHHGHHLIP'I 3a HHCHHHHHHOﬁ)
1012071

YK-3 Cnocoben YK-3.1. Onpenensier CBOIO pojib B COLUATIEHOM
OCYIIECTBIIATh B3aMMOJICHCTBHH ¥ KOMaHIHOW paboTe, NCXOs U3
COLIMATIBHOE CTpaTeruy COTPYJHUUYECTBA IS JOCTHXKEHUS
B3aUMOJICHCTBHE IIOCTaBJIEHHOM 11eNH;

U pealn30BbIBAThH VYK-3.2. Ilpu peanmzanuu CBOCH PO B COIIHATBHOM

CBOIO POJIb B KOMaH 1€ B3aUMOJICHICTBUY Y KOMaH/IHOW pabOTe yUUTHIBAET
0COOEHHOCTH MOBE/ICHUS U MHTEPECHI APYTUX
YYaCTHUKOB;
VYK-3-3. AHanu3upyeTr BO3MOKHBIC TTOCIEACTBHS TNIHBIX
JeMCTBUH B COLIMATIBHOM B3aUMOICHCTBUM U KOMaHTHOM
paborte, U CTPOUT NPOJYKTUBHOE B3aUMOJICHCTBHE C
YYETOM 3TOTO;
VK- 3.4. OcymiectBisier 00MeH nHpopmalyen, 3HaHUAMU
Y OIIBITOM C YWICHAMH KOMaH/]IbI; OIICHUBACT UJCH APYTHUX
YJIEHOB KOMAaH/IbI JUIsl JOCTH>KEHUS TOCTAaBICHHOM Leny;
VYK-3.5. ColmroiaeT HOpMBI M yCTaHOBIICHHBIE [TPaBUIIA
KOMaHTHOW pabOThI; HECET JTMYHYIO OTBETCTBEHHOCTH 32
pe3yJbTar.

[1K-1 CriocobHOCTh IK. -1.1. [IpoBouT ananu3 TpeGoBaHUM
paspabarbiBaTh 1 (benepabHBIX TOCYIapCTBEHHBIX 00pPa30BaTEIbHbIX
pCaNM30BBIBATE IPOTPAMM | cragnaproB K peanm3alyy mporpaMm y4eOHoit
yU4€OHBIX IUCIUIUIUH B T —

COOTBETCTBHUH C .
TpeGoBAHMAMH [1K.-1.2. Pa3pabaTsiBaeT CTPyKTYpY MPOrpaMMbl yIeOHOMH
(eepalbHBIX JUCIUIUIMHBI C y4eTOM TpeOoBaHUl K Hei
TroCyJapCTBEHHBIX HK-13 HJ‘IaHI/IpyeT y‘-Ie6HBIe 3aHATUS U
00pa3oBaTeTbHBIX CaMOCTOSITENTEHYIO Pa0OTy yJamuxcs 1Mo yu4eOHOH
CTaHapToOB JUCLUIUINHE
[1K.-1.4. BoicTparnBaeT MHAUBUIYaIbHbIE
00pa3oBaTeNbHbIE MAPLIPYTHI 10 AUCIUIIIIMHE
[1K.-1.5. Peanuzyer IIPOrpaMMbl
y4eOHBIX  JIMCITUTLTHH Y OIICHUBAET
pe3yabTaThl COOCTBEHHOM
JeSATELHOCTH
[1K-2 CriocobHOCTh [TK-2.1: 3HaeT ciocoOsl OnpeesieHrs BUAOB U TUIIOB

npodeccuoHaNbHBIX 3aJ]a4, CTPYKTYpUPOBAHUSA 33124
Pa3IMYHbIX TPYII.




CCTCCTBCHHOHAYYHBIC
3aaa4u, 3HAaHHUEC IIOCTAHOBOK
KJIIACCHYCCKHUX 3aJa4
MaTCMaTuKu

[1K-2.2: Bribupaetr Hanbomnee 3pheKTHBHBIC METOBI
peIIeHHsI OCHOBHBIX TUIIOB 3aj[a4, BCTPEUYAIOIINXCS B
MaTreMaTuKe.

I1K-2.3: O6nanaer cucTeMaTH3UPOBAHHBIMU TEOPETHIECKUMU

U ITPAKTHUYCCKUM 3HAHUAMMU.

4. CTpyKTypa M colep:kaHue TUCHUILINHBI (MoayJisi) Teopust uncen

4.1. CTpyKTYypa I CHUILTHHBI (MOILYJIs)

OO01mast Tpy10eMKOCTh TUCIUTUTHHBI COCTABIISIET 3 3a4€THBIX eIUHUIL, 144 qacoB.

Bun yuyedHoii padoTshl Bcero IMopsiakoBbIii HOMeEp ceMecTpa
OO0mast Tpy10eMKOCTh JUCLUILTMHBI BCETO (B 3.€.), B TOM 43e. 3
YyuCIe:
Kypcosoii npoekT (pabora) HE TIPEyCMOTPEHO
AyIUTOpHBIE 3aHATUS BCETO
(B akaj. yacax), B TOM YHCIIE:
Jlexuuu 36 36
IIpakTHueckue 3aHATHSA, CEMUHAPHI 32 32
JlaGoparopHsie pabOThI
CaMocTosTenbHas padoTta Bcero (B akajl. yacax), B TOM YHCIIC: 13 13
KCP
DKx3aMeH 27 27
OO01as TPy I0EMKOCTh TUCIIATUINHBI 108 108
Ne/ Bunp! yueGHOI paboThI, BKIIIOYas DOpMBI TEKYLIET0 KOHTPOJIS
No CaMOCTOSITENIbHYIO PabOTy CTY/IEHTOB U yCIeBaeMOCTH (110 HEeJIEIsIM
TPYJIOEMKOCTD (B Yacax) cemectpa). POPMBI TIPOMEIKYT.
Hanmenosanne arTect
pasIesoB U TeM
JMCLUIIIMHBI (MO JIsT) AynutopHas paboTta CamocTrosTenpHas
pabota
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Paznen 1. JletumMocThb HeJabIX 2 |6 4
yncea, HOJ/I u ero cBoiicTBa.
1.1 | JenmuMOCTh LENbIX YHCEl, 2 |6
CcBOIicTBa tenuMocTH. YacTHOE n
octarok. Hanbonpmmit oOmmii
JIEITUTENh 1 alroput™ EBKIHa.
Caoiictea HO/I 1 B3auMHO
npocThiX unces. Hanmennriee
oblIee KpaTHOE M €ro CBOWCTBA.
Paznen 2. IIpocThie yncia. 2 |6 4




2.1 | Ipocrsie uncna. CpoiicTa
HPOCTHIX YHcell. beckoHeuHoCTh
MHOKECTBA IPOCTHIX YHUCEII.
Pewero Opatoctena.
Hepagencrsa YeOblnesa.
KaHoHnueckoe pazioxeHue
HATYPAJILHOTO YHCIIA.

Paznen 3. TeopeTuko-4nciaoBbIe
byHkuun.

3.1 |Lenas u npoOHast yactu
JIEUCTBUTEILHOrO umciaa. Uuciao
JIeNUTENEeN U cyMMa IenuTenen
HaTYpaJbHOTO YUCa.

Pa3gen 4. Teopus cpaBHeHHId.

4.1 |Cpaeuenus. CBOWCTBA CpaBHEHHIA.
IlonHas cucteMa BbIYETOB.
IIpu3Hak NOIHON CUCTEMBI
BbI4ETOB. [IpuBeieHHas cuctema
BbI4ETOB. [Ipu3Hak npuBeieHHOU
cucTeMsl Bbr4eToB. DyHKIuUA
Oiinepa. Teopemsl Ditnepa u
®epma. CpaBHEHHUS IEPBOU
CTETICHH C OJTHUM HEH3BECTHBIM.

Pa3gen 5. HenpepbIBHBIE 1po0H.

5.1  |TIpexncraBienue IeHCTBUTENBHBIX
YHCEJT HETIPEPBIBHBIMU IPOOSIMHI.
Ioaxonsuye 1podu n nx
cBoiictBa. Teopema Jlexxanapa o
KBaJPaTUYHON MPPALMOHAIBHOCTH.

Pa3znen 6. Pemnenue cpaBHeHHUi.

6.1 |Pemenue B ebIX YUCTAX
ypaBHenust ax + by = c¢. CpaBHerue
10 MPOCTOMY MOJYJIt0. Hucno
pemIeHn CpaBHEHHUS 110 IPOCTOMY
Moaymo. Teopema Bunbcona.

Pa3nen 7. IlepBooGpa3Hbie KOPHA
U UHJAEKCHI.

7.1  |Tloka3arens YmcIa o MOIYIIIO,
CBOMCTBA MOKa3aTellsl.
[lepBoOOpa3HBIE KOPHHU.
CytiecTBOBaHHE ITEPBOOOPA3HBIX
KOPHEH 10 IPOCTOMY MOAYJIIO.
WHnexcel M UX CBOMCTBA.

Paznen 8. [Ipuiiokenust Teopuu
CpaBHEHMIH.

8.1 |CuctemsI cuncieHus,
apuMeTHUECKUE ONepalty Hajl
YUCIIAMH B 3aJJaHHOM CHCTeMe
cuucnenus. Ilepeson uncen us
OJIHOH CHCTEMBI CUHNCIICHHS B
apyryio. IIpu3HaKu JeTMMOCTH.

8.2  |TIpusuax Ilackans. JlecsTuunble
npo6u. Koneunsle, yucThie
IEPUOUUECKUE 1 CMELIAHHbIE
NEpPUOAMUECKUE JECATUUHbIE
JpoOu.

OO01mas Tpy10eMKOCTh, B 4acax

36

32

17

[IpomexxyTouHas arTecTanus

dopma




3auer

3ayeT ¢ OIEHKOMH

DK3aMeH

4.2. Conep:xaHue TUCHUITHHBI (MOYJIs1)

Paznen 1. [lenumocts nenbix uncen, HOJ u ero coiicTaa.

Tema 1.1. /lenuMocCTh IEIBIX YUCEN, CBOMCTBA ACIMMOCTH. HaCTHOE M OCTaTOK.
HauGonpmmii o6uuii nenurens u anroput™ Epkimmna. CroiictBa HOJl 1 B3aMMHO MPOCTHIX
gmceln. HanMmenbiee o01iee KpaTHOE U €ro CBOMCTBA.

Pazgen 2. [IpocTelie uncna.

Tewma 2.1. Ilpocteie uncna. CBoMCcTBa MPOCTHIX YKCeNl. BeCKOHEYHOCTh MHOKECTBA
npocThix yucel. Pemero Opatochena. HepaBencrra UeObiea. Kanonnueckoe pa3ioxeHue
HaTypaJIbHOT'O YUCIIA.

Pa3nen 3. TeopeTrKo-4uCioBbie QYHKIUH.

Tema 3.1. Lenas u apobHas yacTu AeicTBUTENbHOTO yncia.Yucio nenuteneit u cymma
JIeUTENICH HaTypaJIbHOTO YuCIIa.

Pa3nesa 4. Teopusi cpaBHEHUIA.

Tema 4.1. CpaBuenus. CBoricTBa cpaBHeHui. [lonHas cucrema BbrueToB. [Ipu3Hak mosHoi
cucTeMsbl BbI4eTOB. [IpuBenenHas cucreMa BeI4eTOB. [IpU3HaK NpuBEIEHHON CUCTEMBI BBIYETOB.
@ynknus Jinepa. Teopemsl Dinepa u @epma. CpaBHEHMsI IEPBOI CTENEHU C OAHUM
HEU3BECTHBIM.

Pazgen 5. HenpepsiBHBIE 1pO0OH.

Tema 5.1. [IpeacraBnenue qeHCTBUTENBHBIX YHCET HETIPEPHIBHBIMU APOOSIMHU.
[Mogxonsmue npobu u ux cBoiictBa. Teopema Jlexanapa o KBaapaTHIHON UPPAITUOHATILHOCTH.

Pa3nen 6. Pemenne cpaBHEHUIA.

Tema 6.1. Pemienue B 1ebix yrciaax ypaBHeHus ax + by = ¢. CpaBHeHHE 110 TPOCTOMY
MOyJIr0. YHCIIO pereHnid CpaBHEHUSI IO MPOCTOMY MOy t0. Teopema Bunbcona.

Pazgen 7. IlepBooOpa3Hble KOPHU U UHIEKCHI.

Tema 7.1. TTokazatens 4ncina Mo MOIyJt0, CBOMCTBA Mmokasarens. [lepBooOpa3Hbie KOPHHU.
CymiecTBoBaHUE TEPBOOOPA3HBIX KOPHEH 1O MPOCTOMY MOAYII0. IHIEKCH U UX CBOMCTBA.

Pazgen 8. IlpunoxeHus Teopun CpaBHEHHH.

Tema 8.1. CucteMbl cUncCiIeHUs, apuPMETHIESCKHIE OTIEPaIli HA/l YHCITaMHU B 3aJaHHON
cucreMe cuucienus. [lepeBo yncen n3 0JHON CUCTEMBI CUUCIIEHUS B Apyryro. [IpusHaku
JEJIIMMOCTH.

Tema 8.2. IIpusnax [Tackans. lecatuunsie 1po6u. Koneunsle, yncThie MepHUOIHUECKUE U
CMEIIIaHHbIe TEPUOIUYECKUE IECATUYHBIE APOOH.

Tembl 1a00paTopHbIX padoT (JIabopaTopHbIil MPaKTUKYM)
He npenycmotpens! yueOnbm manom OOIT

IIpumepHasi TeMaTHKA KYPCOBBIX padoT




He npenycmotpenst yueOupiM mmanom OOl



5.00pa3oBaTe/IbHbIE TEXHOJIOTHHI

AKTUBHBIC U UHTEPAKTUBHBIC (OPMBI: JIEKLIUH, TPAKTUYECKHUE 3aHATH, KOHTPOJIbHBIE paboThHI,
KOJUIOKBUYMBI, 3a4€ThI ¥ DK3aMEHBbI. B TeueHue ceMecTpoB CTyACHTHI PEIIAIOT 3aa4M, YKa3aHHbIC
IIPEOIAaBATEIIEM.

6. YueOHO-MeTOoAMUYECKOE ODecleyeHre CaMOCTOATEbLHON padoThl cTyaeHTOB. O1eHOYHbIe
cpeacTBa IJIsl TEKYyLIEero KOHTPOJISI yCIeBAeMOCTH, NMPOMEXKYTOYHOH aTTecTallMd 10 HUTOram
OCBOCHMS THCIHUIIHHBI.

6.1. Ilnan caMoCTOSITEIbHOM PadOThI CTYJIEHTOB

Ne n/m HanmenoBanmue pa3aena (tembl) | Bua camocTosaTeIbHOM TpynoemkocTs (B
padoThI aKaJeMH4YecKHX
yacax)

Paznen 1l | Jleammocts meabix uncea, HOJL
U €ro CBOiicTBA.

11 JIenmuMOCTh LEJbIX YUCET, AyautopHasi paéora 4
CBOWCTBA IEIUMOCTH. YacTHOE U
octatok. HanbGonbimii oo1mmii
JCIATENb U alropuT™M EBKIIHMIA.
Cgoiicra HOJI u B3aumHo
MpoCThIX uncen. Haumensiee
o011ee KpaTHOE U €ro CBOMCTBA.

Pa3znen 2 | IIpocThbie uncia.

2.1 IIpocteie uncna. CBoicTBa Teoperudeckunii Tect 4
MIPOCTHIX YUCENl. BECKOHEYHOCTh
MHO>KECTBA IIPOCTHIX YUCEN.
Pemrero Dpatocdena.
HepasencrBa YeOnbimeBa.
Kanonunueckoe pazinoxeHue
HaTYypaJIbHOI'O YUCIIA.

Pa3znen 3 | TeopeTHKo-4HCJIOBBIE
pyHxumn.

3.1 Lenast u qpoOHast yacTu AyautopHasi paéora 4
JNeUCcTBUTENLHOrO yrcia. Hucio
JIETUTENed U CyMMa JIeNTUTeNei
HaTypaJIbHOTO YHCIIA.

Pasnen 4 | Teopus cpaBHeHUIA.

4.1 Cpasuenus. CoiicTBa KonTtpoabsnas padora 4
cpaBHeHul. [lonHas cuctema
BbIUETOB. [IpU3HaK MOTHON
cucteMbl BbiueToB. [IpuBenennas
cucteMa BbruetoB. [Ipusnak
MIPUBEJICHHON CUCTEMbI BBIYETOB.
Oynkuus Ditnepa. TeopeMmsl




Oitnepa u ®epma. CpaBHEHUS
MEPBOM CTENEHU C OJJTHUM
HCU3BCCTHBIM.

Pa3zgen 5

HenpepsiBHbIE 1p0oon.

5.1

[IpencraBnenue 1eMCTBUTEIbHBIX
YHUCEN HEMPEPHIBHBIMH IPOOSIMHU.
[Moaxonsmue 1podu u ux
cBorictBa. Teopema Jlexanapa o
KBaJpPaTUYHOMN
HUPPALMOHAIBHOCTH.

AynuTopHas padora

Pa3znen 6

Pemenue cpaBHeHMH.

6.1

Pemenue B O CIbIX YHCIIaX
ypaBHeHHUs ax + by = c.
CpaBHeHuE 10 IPOCTOMY
Moayiro. Yucio pemenni

CpaBHEHUS 10 IPOCTOMY MOAYJIIO.

Teopema Bunbcona.

KonTtpoabsnas padora

Paznea 7

IlepBOOOpa3HbIe KOPHU U
HH/IEKCBI.

7.1

[Tokazarens yncna no MOAYJIO,
CBOMCTBA IIOKa3aTes.
[lepBooOpazHbIe KOPHU.
Cy1iecTBoBaHUE MEPBOOOPAZHBIX
KOpPHEM IO POCTOMY MOJYJIIO.
Muanexcel 1 UX CBOMCTBA.

AynutopHas padora

Pasznen 8

IIpunoxenns Teopun
CpaBHEHHIA.

8.1

Cucrembl CUUCIIEHMUS,
apudmeTryecKre onepauu Haj
YUCJIAMH B 33JJaHHOI cUCTEME
cuucinenus. [lepeBon uncen u3
OJIHOM CUCTEMBI CUMCIICHHUS B
npyryro. [Ipu3Haky AeIMMOCTH.

AynuTopHas padora

8.2

IIpusnak [Tackans. Jlecatuunsie
npobu. Koneunsle, unctoie
MIEPUOIUYECKHUE U CMEILIAHHbIE
MIEPUOTUYECKHE IECATUYHBIE
Ipoou.

KonTtpoabHnas padora




OuneHouHble cpeacTBa AJsl TEKYUIero KOHTPOJS YCIeBAeMOCTH W TPOMeKYTOYHOI
aTTecTanuu

Kpurepum onieHkH NpomMe:KyTO4YHOM aTTecTanun B popme 3auera

Onenka | XapakrepucTuka TpeOOBaHUH K pe3yibTaTaM aTTecTalluu B popMme 3aueTa

«3a4TeHOY TeopeTrueckoe cojiepKaHue Kypca OCBOCHO MOJHOCTBIO 0e3 MPoOeIoB HilH B
11EJIOM, HJTU OOJIBIICH YacThi0, HEOOXOIUMBIC TIPAKTHYCCKUE HABBIKK PAOOTHI C
OCBOCHHBIM MaTepHaIoM C(HOPMHPOBAHBI WIIH B OCHOBHOM C(POPMHUPOBAHBI,
BCE WJIH OOJIBIIIMHCTBO MPEyCMOTPEHHBIX pabouei mporpaMMoi yueOHbIX
3aJlaHU¥ BBIMIOJTHEHBI, OT/ICIbHBIC U3 BEITIOJHEHHBIX 3a/IaHUN COJIEPIKAT
OILIHOKH.

«He 3aureno» | Teopernueckoe copepxaHue Kypca OCBOCHO YaCTUYHO, HEOOXOANMBIE HABBIKU
paboThI He CPOPMHUPOBAHBI WM CHOPMHUPOBAHBI OT/ICIBHBIC U3 HUX,
OOJIBITMHCTBO MPEyCMOTPEHHBIX paboyeil yueOHOH mporpaMMoi 3a1aHuil He
BBITTOJIHEHO JTMOO BBIMOJIHEHO C TPyOBIMH OIIMOKaMHU, Ka4eCTBO UX
BBITIOJTHEHUS OLIEHEHO YKCIIOM 0aiioB, OJIM3KUM K MUHUMYMY.

Kpurtepun onieHKH NpoMeKyTOYHOM aTTecTalnu B GopMe IK3aMeHa

Onenka XapakTepucTika TpeOOBaHUH K pe3ysIbTaTaM aTTecTanuu B hopme
JK3aMeHa
«OTnuHO» Teopernueckoe cojepkaHue Kypca OCBOEHO IIOJHOCTbIO 0€3

npoOesioB, CUCTEMHO U TJIYOOKO, HEOOXOIWMBbIE MPAKTUYECKHE HaBBIKU
paboThl C OCBOCHHBIM MaTepHalioM c(HOpMHUPOBaHBI, BCE MPELyCMOTPEHHbBIE
paboueii yueOHOM mporpaMMoi yueOHbIe 3aJaHUsI BHIMIOIHEHBI 0€3yIpPeyHo,
KAayeCTBO HX BBINOJHEHHUS OIEHEHO YHCIOM 0aaiaoB, OJIM3KHM K
MaKCUMYMYy.

«Xopor1o» Teopernueckoe copep)kaHne Kypca OCBOEHO B IesloM 0e3 mpoOelos,
HE00XO0/IMMBbIe PAKTUYECKHUE HABBIKU PaOOThl C OCBOEHHBIM MaTEpUaoOM B
OCHOBHOM  C(pOPMHUpPOBaHBI,  MpPEIyCMOTpPEHHble paboueil  y4deOHOI
MporpaMMoil yueOHbIe 3a/laHusl BHIMOJIHEHBI C OT/IE€IbHBIMA HETOYHOCTSIMH,
KauyeCTBO BBIMOJIHEHHS OOJBIIMHCTBA 3aJaHUH OLEHEHO YHCIOM OajjoB,
OJIM3KUM K MaKCUMYyMY.

«Y IOBJIETBOPUT Teopernueckoe coaepkaHue Kypca OCBOEHO OOJBbIEH YacThio, HO
€JIbHOY npobensl  HE  HOCAT — CYIIECTBEHHOTO — XapakTepa, HeOoOXOIuMble
MPAKTUYECKHE HAaBBIKM PAaOOTHI C OCBOCHHBIM MAaTEpHUAIOM B OCHOBHOM
c(OopMHpOBaHbI, OOJNBIIMHCTBO MPEIyCMOTPEHHBIX paboyeil yueOHOM
porpaMMoil y4eOHBIX 3a/laHUi BBIIIOJIHEHBI, OTJEJIbHBIE U3 BBIMOJIHEHHBIX
3aJIaHAN COJIEPIKAT OIIHOKH.




«HeynosnerBop Teoperndeckoe  comepkaHWe  Kypca  OCBOGHO  YacTHUYHO,
UTEJIBHOY HeoOXOauMBbIe HaBBIKM paboThl He chopMHupoBaHBl WIH CHOPMUPOBAHBI
OTJIETIbHBIE W3 HUX, OOJBIIMHCTBO MPEIYCMOTPEHHBIX paboueil ydueOHOMH
nporpaMMoil y4eOHBIX 3a/JlaHUil HE BBINOJHEHO JIMOO BBIOJHEHO C
rpyObIMH OIIMOKAMH, KAYECTBO WX BBITOJHEHHS OIICHEHO YHCIIOM 0aJlIoB,
ONMU3KUM K MUHUMYMY.

6.2. MeToau4eckne yKa3aHus 10 OPraHU3alHM CAMOCTOSATEIbHOI padoThI CTY/IEHTOB

CamocrosTenbHas paboTa sIBJISETCS OJHUM M3 BUJOB YUEOHOH NEATEIBbHOCTH OOy4aroIuxcs,
CIOCOOCTBYET Pa3BUTHIO CaMOCTOSITEIBHOCTH, OTBETCTBEHHOCTH M OPraHU30BAaHHOCTH, TBOPUYECKOIO
H0JX0/1a K PELICHUIO IPo0sIeM yueOHOro U NpoecCHOHATBHOTO YPOBHS.

AynuTOpHas caMOCTOSITeIbHAs paboTa Mo y4eOHOH AUCHUILTUHE OCYIIECTBISETCS Ha YUeOHBIX
3aHSTHUSIX TI0J] HEMOCPEICTBEHHBIM PYKOBOJCTBOM IIPENOJABATENS U IO €r0 33aJaHUIO.

BaeaynutopHas camocTosiTenbHasi paboTa BBINOJIHACTCS 110 3a/laHUIO0 MpernoaaBatelis 6e3 ero
HEIOCPEACTBEHHOIO yUacTHS.

Buasl 3aganuiit 11 BHEAyIUTOPHOW CaMOCTOSTEIBHON pabOThl, WX XapaKTep, YUYUTHIBATh
cneunuky u3ydaeMoi yueOHON TUCIMIIIMHBI, HHAWBUIYaIbHbIE 0COOEHHOCTH 00Yy4aroLIerocs.

KoHTponbs caMocTosITeIbHON pabOTHI U OLIEHKA €€ pe3yJIbTaTOB OPraHU3YeTCsl KaK IHHCTBO
IBYyX (hopM:

1.caMOKOHTPOJIb U CAMOOLIEHKA 00yYaroIIerocs;

2.KOHTPOJIb U OLIEHKA CO CTOPOHBI IIPENOaBaTeIsl.

Opranu3anys 1 pyKOBOACTBO ayJJUTOPHOI CAMOCTOSATEJILHOM PadoThl

AynuTopHas caMmocTosiTelbHas padoTa MO JUCLMILIMHE BBITOJHSACTCS HAa YyYEOHBIX 3aHITHUAX
101 HENIOCPEICTBEHHBIM PYKOBOJICTBOM IPENOJABATEINS U IO €r0 33JJaHUIO.

OCHOBHBIMU BHJIaMH ay TUTOPHOI pabOThI CAMOCTOATEIbHOM PabOThI SBIISIOTCS:

- BBINIOJIHEHHE JAa0OPAaTOPHBIX U MPAKTUYECKHX pabOT OCYIIECTBISETCS Ha J1a0OpaTOPHBIX MU
MPAKTUYECKUX 3aHATHSIX B COOTBETCTBUU C TpadukoM ydeOHoro mpouecca. Jns obecrneueHus
CaMOCTOSITENIbHOW  paloThl MpernojaBaTelsiMU  pa3padaTbIBalOTCS METOJUYECKHEe YyKa3aHHUs 10
BBITIOJTHEHUIO JIA0OPATOPHON /TIpaKTUUYECKON PadOTHI.

Pabora ¢ nutepaTypol, ApyrUMH MCTOYHHKAMHM MH(OpPMAIMH, B T.4. 3JEKTPOHHBIMU, MOXET
pean30BbIBaThCS HAa CEMUHAPCKUX U TNMPAKTUYECKUX 3aHATUAX. JlaHHBIE MCTOYHMKHM HH(pOpMaLuu
MOTYT OBITh TpEJICTaBlIeHbl Ha OyMa)XHOM W/WIIM 3JEKTPOHHOM HOCHUTENSX, B TOM 4YHCIE, B CETH
NurepHer.

[TpenonaBatens GopMyIUpyeT Ledb pabOThl ¢ JAHHBIM M UICTOUHUKOM HH(OpMaIUK, OnpeaenseT
BpeMsl Ha IPopabOTKy NOKyMEHTa U (hOpMy OTUYETHOCTH.

CaMo ¥ B3aMMOITPOBEPKA BBINOJIHEHHBIX 3aJJaHUI Yallle BCEro MCIOJIb3YETCSI HA CEMUHAPCKOM,
MPAKTUYECKOM U JIpYruX BHax 3aHaATui. [IpobiieMHas /cutyarionHas 3a/1a4a J0JKHA UMETh YETKYIO
(bopMyIMPOBKY, K HEH JTOJKHBI OBITh OCTaBJIEHBI BOIIPOCHI, OTBETHI HA KOTOPbIE HEOOXOAMMO HalTH
u obocHoBaTh. KpuTepuu OIEHKM MPaBUIBHOCTH pELIEHUS MPOOIEeMHON/CUTYallMOHHON 3aJa4yu
JIOJKHBI OBITh U3BECTHBI BCEM 00YYaIOLTHMCS.

Oprannsanus ¥ pyKOBOACTBO BHEAYAUTOPHOI padoThI

BHeayauTopHas caMocTOsITeNIbHAs paboTa BBIIOIHIETCS O 3aJJaHUIO IIperoiaBaTens, Ho 6e3
€ro HEermoCpeICTBEHHOT0 y4acTusl.

[Ipy npenbsBIEHUH BHJOB 33JaHUNl HAa BHEAYJUTOPHYIO CaMOCTOATENBbHYIO paboTy
PEKOMEHIyeTCsl HCIOJIb30BaTh AU(PPEpEeHINPOBAHHBIN MMOAXOA K YPOBHIO TMOJATOTOBIEHHOCTH
oOyuaromerocsi. Ilepen BbIMOTHEHHEM BHEAYJUTOPHOM CaMOCTOSITEIBHON padoThl MpenojaBareib
MIPOBOAMUT KOHCYJIBTALIMIO C OMpPENEICHUEM LIeTU 3aJaHus, €ro CoJep>KaHus, CPOKOB BBIIOJIHEHUS,
OpPUEHTHPOBOYHOTO OObeMa pPabOThl, OCHOBHBIX TpeOOBaHUM K pe3ysbTaraM palboTbhl, KpUTEpPHUEB
OLICHKH, (OpM KOHTpOJsI M NeEepeyHs JuTeparypbl. B mpolrecce KOHCyIbTallMM MpPENoaaBaTeib
IPEIyIPEXkaaeT O BO3SMOXKHBIX THIIMYHBIX OIIMOKAX, BCTPEYAIOIIUXCS IPU BHIOJTHEHUHN 3aaHUs.



Jns  merogudeckoro oOecredeHuss W PYKOBOACTBA CaMOCTOSITEIBHOM  paboToil B
00pa30BaTeIbHOM YUPEKICHUH pa3padaThIBAIOTCs y4eOHbIC MOCOOMS, METOIUYECKHE PEKOMEH AN
[0 CaMOCTOSITEIbHOM MOATOTOBKE K Pa3MYHBIM BHUJAM 3aHATUN C YUETOM CHEIUAIBHOCTH Y4eOHOM
JTUCITUTINHBI, OCOOCHHOCTEH KOHTHMHTEHTa CTYICHTOB, O0bEMa W COJCPXKAHHUS CaMOCTOSATEIHHOU
paboThI, GOpM KOHTPOJISI U T.II.

CamocTtosTenbHas padoTa MOXKET OCYIIECTBISIThCS HHIUBUIYATbHO WIH TPyNIIaMH CTYJICHTOB
B 3aBHUCHUMOCTH OT L€, O0beMa, KOHKPETHOW TEeMaTUKHU CaMOCTOSATEIbHOW paboThl, YpOBHS
CJIO)HOCTH, YPOBHSI ITOATOTOBJICHHOCTH O0YYaIOITIXCS.

Bunamu 3aganuii A1 BHEAy TMTOPHOM CaMOCTOSITENIbHON pabOThl MOTYT OBITh:

- JUIS OBJAJICHUS 3HAHUSMHU: YTCHHS TEKCTa; COCTaBIICHUS TIUIaHA TEKCTa; Tpaduieckoe
n300paKeHHe CTPYKTYpbl TEKCTa; KOHCIEKTUPOBAHHWE TEKCTa; BBIMMCKM U3 TEKCTa; pabora co
CIOBapsIMH ¥ CIPaBOYHHMKAM; Yy4eOHO-UCCIIeJloBaTelIbCKass paboTa; WCHOIB30BAaHUE ayquo U
BU/JICO3AMKCEH, KOMIIBIOTEPHON TeXHUKU U THTepHeT pecypcoB U 1p.;

- JUTSl 3aKpETUICHHSI ¥ CHCTEMAaTU3alliy 3HAHMIA: padoTa ¢ KOHCIIEKTOM JICKIIMH; TIOBTOpHAs paboTa
HaJ y4eOHBIM MaTepuaioM; COCTaBJCHHE IUIaHA, TE3UCOB OTBETA; COCTaBlIEHHE TaOuull, pedycoB,
KpOCCBOP/IOB, TIJOccapusl JUlsl CHUCTEeMaTH3aluu Yy4eOHOro Marepuaja; H3yueHue CcloBapeH,
CIIPaBOYHHKOB; OTBETHI Ha KOHTPOJIbHBIE BOIIPOCHI; aHATUTHYECKas 00pabOTKa TEKCTa; MOJIrOTOBKA
COOOIIEHNH K BEICTYIUICHHIO Ha CEMUHape, KOHPEPEHITNH; TIOJITOTOBKA

pedeparoB, TOKIAI0B; cocTaBieHue Onorpaduii, 3aganuii B TectoBoid hopme u JIp.

- ansa GOpMUPOBAaHMA YMEHUH: pelIeHHe 3aJad U YHOpaKHEHUH 1o o00pasily; pelieHue
BApUATUBHBIX 33J1a4 M YIPAXXHEHUN; COCTABIICHUE CXEM; PEIICHHE CUTYAIIMOHHBIX MPOU3BOICTBEHHBIX
3a]1a; MOJATOTOBKA K JIEJIOBBIM M POJIEBBIM UTpaM; MPOESKTUPOBAHUE U MOJAETUPOBAHUE PA3HBIX BUIOB U
KOMITOHCHTOB NMPO(ECCHOHAIBHOMN JIEATSIBHOCTH, TIOJrOTOBKA MPE3CHTAINI, TBOPUCCKUX IPOCKTOB;
MOJITOTOBKA KYPCOBBIX M BBIITYCKHBIX Pa0OT; OMBITHO-3KCIIEPUMEHTaIbHAsA paboTa; MPOESKTUPOBAHUE U
MOJICJIMPOBAHUE PA3HBIX BUJIOB U KOMIIOHEHTOB MPO(PECCUOHAIBHON EATEILHOCTH H JIP.

Hdns obecrnieueHusi  BHEAYIUTOPHOM  CAMOCTOSITEIBHOM  pabOThl MO  JUCIUIUIMHE
npenojaBateneM pa3paldaThiBaeTCa MEpPEUYeHb 3aJaHU [JIs CaMOCTOSITENIbHON pPadOThI, KOTOPBIN
He00X0 UM /17151 3P GEKTUBHOTO YIIPABJICHUS JaHHBIM BUIOM y9eOHOU JCSITEILHOCTH 00YJIarOIIHXCS.

[IpenogaBaTens OCYIIECTBISET YIIPABIEHUE CAMOCTOSTENILHON paboTOM, peryaupyeT ee 00beM
Ha OJIHO yueOHOe 3aHSATHE W OCYIIECTBIIET KOHTPOJIb BHITIOJHEHHS] BCEMU CTYIEHTaMH Ipynmbl. J{is
ya00CTBa TMpemnojaBaTeib MOXET BECTH BEIOMOCTh YyueTa BBINIOJIHEHHS MHUHUMyMa 3aJlaHUM,
HEOOXOIUMBI [T JOTTYCKa K UTOTOBOM aTTeCTallUU IO JUCIUILTHHE.

B mpomecce camocrosiTenbHOM pabOTHl CTYJIEHT MNPUOOpETaeT HABBIKM CaMOOpPTaHU3AIINH,
CaMOKOHTPOJISl, CAMOYTPaBIEHUSI U CTAHOBHUTCS AKTHUBHBIM CaMOCTOSITEIbHBIM CyOBEKTOM yueOHOU
JESITEbHOCTH.

CTyAeHT caMOCTOSITENIbHO OMpeNeNsieT PEeKUM CBOSH BHEayTUTOPHOU paboThl U Mepy Tpy/la,
3aTpavyMBaeMOro0 Ha OBJIAJIEHWE 3HAHUSMU WU YMEHUSMH 10 KaXJOW JAUCIUIUIMHE, BBIMOJIHSIET
BHEAYIUTOPHYIO pabOTy MO MHAUBUIYATbHOMY IUIaHY, B 3aBUCUMOCTH OT COOCTBEHHOW MOATOTOBKH,
Or0/KeTa BPEMEHH U IPYTUX YCIIOBUM.

EXXenHEeBHO CTYJIEHT [OJDKEH YIENSATh BBIIOJHEHUID BHEAYJUTOPHOM CaMOCTOSITEIbHOU
paboTHI B CpEeTHEM HE MEHEE 3 4acoB.

[Ipy BBIMOTHEHUH BHEAYAUTOPHONW CaMOCTOSITENILHON pPaOOTHl CTYJIEHT HUMEET TIPaBO
oOpalatecsi K MPErojaBaTeo 3a KOHCYIbTallUeH C LIEJIbI0 YTOUHEHUs 3afaHusi, (POpPMbI KOHTPOJSA
BBITIOJIHEHHOTO 33/I1aHMUS.

6.3. Marepuajbl /sl TIPOBeJeHHSI TeKYyIIero W MPOMEKYTOYHOTO KOHTPOJS 3HAHMIi
CTY/ICHTOB
KoHTponbHasa paboTa Ne 1.

Haittn HO[ (6188,4709). .
Pa3noxuTb B HEMPEPbIBHYO APoOb a =~
92"

HainTn kaHOHMYeckoe pasnoxeHune vncna 125!
Bbluncnutb 7(a) u S(a), a =2800.

P MR



5. Hantun @ (5040), u(147) n u(143).

KoHTponbHasa pabota Ne 2.

1. Pemuth cpaBHenue 256x = 179 (mod 337).
2. PewnTtb cuctemy cpaBHeHW
X =3(mod 8), x =11 (mod 20), x =1 (mod 15).

3. Pewwwutb cpaBHeHMe 9x? +29x +62 = O (mod 64).

KoHTponbHasa pabota Ne 3.

YKasaTb YMCIO peLleHnn CpaBHEHUS:
a) x>=5(mod 73),

6) x2 = 3(mod 75),

B) x? = 226(mod 563),

r)x? =429(mod 563).

KoHTponbHasa pabota Ne 4.
1) JokasaTb, 4T0 (4 N + 15n-1) 9 npn V n eN;
2)Hantn HOL yucen 529, 1541 n 1817.
3)Hantn HOK yncen 684 n 3131.
4) MNpocTbIM UM COCTaBHbIM ABNSieTCS Yyncno 18977
5) C kakum nokasaTenieM CTeneHn BXoAnT 3 B KAHOHMYECKOE pasnoxeHue vncna 40! ?
KoHTponbHasa pa6oTa Ne 5.
1) PewnTb cpaBHeHne 14x=7 (mod 101).
2) Hantu octatok, nony4yaembin npu geneHun 53 117 Ha 11.
3) Hantu gBy3Ha4Hoe 4mcno, cpaBHMMOE € 2 No moaynam 3 n 7 v ¢ (-2) no mogynto 11.
4) PewnTb B uenbix yncnax: 53x+ 17y=25
5) [dokasaTb, 4To (2 5n -1) 31 npn V n eN.
Bonpochl K 3aveTy:
1. OTHoweHue gennmoctu. CBoKrcTBa AENUMOCTH.
2. Teopema 0 AeneHnn ¢ oCTaTKoOM.
3. HanbonbLumin obwmun genutens. Anroputm EBknuga.
4. Csonictea HO[. JlnHenHasa dopma HOL. HOL Heckonbkux umcen.

5. B3anMHo npocTble yucrna. CBonctea B3avMHO NPOCTbIX YUCen.



6. HanmeHbLuee obuiee kpaTHoe. CorictBa HOK. HammeHbLlee obLuee KpaTHOE HECKOSbKUX YMCEN.
7.TMpocTble Yncna. CBOMCTBA NPOCTbIX YMCEN.

8. PeweTo OpaTtocdeHa. beCKkoHEHYHOCTL MHOXEeCTBa NPOCTLIX YNCE.
9. OcHoBHas Teopema apnPMETHKN.

10. TeopeTnko-4yMcrnoBble (PyHKLMN.

11.HenpepbiBHbIE APOOK.

12.Moaxoasawime apodu. CeoncTBa Nnoaxoasiunx apobde.
13.CpaBHeHusi. CBoncTBa CpaBHEHUI.

14.TlonHasa cMcTtema BblHETOB.

15.TpnBeaeHHas cuctema BblHETOB.

16. dyHKUMa Aunepa.

17.Teopembl Sunepa n depma.

18.CpaBHeHusi NepBOW CTEMNEHMN.

19. CpaBHEHNS BbICLLUNX CTENEHEN.

20. PelueHne HeonpeaeneHHbIX ypaBHEHUN.

21.Tokasatenb Ynucna. CeoncTtea nokasarens.

22.TlepBo0bpa3Hble KOPHU MO NPOCTOMY MOAYO.

23.VHaekcbl 1 nx cBoncTBa.

24.TTpn3Hakn enMMocCTMu.

25. Cuctemsbl cuncnenunsi. CucrtemaTtmyeckme Yncna.



I(oumpom: 0C60€HUA Komnemeuuuﬁ

Ne Bun xonrpoms KounTtponupyembie pasznensl Komrmerenium,
o\t KOMITOHEHTBI KOTOPBIX
KOHTPOJIHUPYIOTCS
1 AynutopHas Pasgen 1- Pasnen 8 OIIK-1, IIK-2

KOHTp.paboTa(mpos
€pKa U OLICHKA)

2 Teoperudueckuii Paznen 2 OIIK-1, TIK-2

TECT

3 CaMOCTOSTEIRHOE Pasgen 1- Pasnen 8 OIIK-1, [IK-2
pereHue
MIPaKTUYECKUX
3aJaHuN
(aynuTopHast)

5 3auer BO 2 Pasgen 1 - Pa3gen 8 OIIK-1, TIK-2

CEMECTPC

7. Y4eOHO-MeTOAUYECKOEe M MATEPHAIbHO-TEXHHYECKOe olecnedeHHe JAUCHMIIUHBI
(Mopy.Jist) Teopus Y CeI
[lepeueHbr OCHOBHON W JOIOJHUTENHHON y4eOHOW IUTEpaTyphbl, HEOOXOAMMOH i OCBOCHHUS

TUCITUTIAHBI (MOJTYJIsI) TEOPHS YHCE.

K ocHoBHOI1 (00s13aTenbHOI) JUTEpaType OTHOCITCS Y4YEOHMKH, ydeOHbIe MMocoOus, ydeOHO-
METO/JMYecKasi JIuTepaTypa W MOHOrpaduu, H3YYEHHE KOTOPBIX SBISETCS OOA3aTEIbHBIM IS
OBJIQJICHHS 3HAHUSIMU B MOJHOM OOBEME IO JUCIUIUIMHE B COOTBETCTBUU C JaHHOUM mporpammoit. K
OCHOBHOIM, Mpexke Bcero, OTHOCUTCS JUTeparypa, uMeromas rpud MuHuctepcTBa 0OpazoBaHus U
Hayku Poccuiickoit @enepanuu uiu Y4eOHO-METOIUYECKOTO OOBEIWHEHUS, PEKOMEHIYIOIINX
U3JIaHUE K MCIOJIb30BaHUIO B Y4eOHOM mpoliecce. B crrcke OCHOBHOM TUTEepaTyphl YKa3bIBaeTCs He
Oojyee MATH UCTOYHUKOB, MMEIOMIMXCS B JOCTAaTOYHOM KonudecTBe B (oHae Oubmmuortexu. Ecnu
JIOCTYIIHA SJIEKTPOHHAs BEPCHS YUYEeOHWKOB, YUEOHBIX TOCOOMH W T.H., CIEAyeT yKa3aTh ISl HHUX
PEXHUM JIOCTyTIA.

K nononmHuTenbHOM OTHOCHTCS IJIMTEpaTypa, pEeKOMeHJyemas OakanaBpaMm, Marucrpam s
CaMOCTOSITENIbHOTO HW3YYEHHs MpPU BBIOJHEHUH KypcOBOro mpoekTa (paboTbl), yueOHOI HayyHO-
UCCIIE/IOBATEeIbCKOW paboThl, NpU HanmucaHuM pedeparoB, s MOATOTOBKM K CEMHHapam,
NPAaKTUYECKUM 3aHATUSAM, JTAOOpaTOpHBIM paboTaM M JAPYTUM Y4YEeOHBIM 3aHATHSAM, a TaKXKe I
yryOJIeHUs ¥ PacIIMPEeHUs 3HaHUH 110 JAHHOM TUCHUIUINHE.



Bce wuWcTOYHMKM B OCHOBHOW W JOMNOJHHUTEIBHOM  JUTEpaType MHaloTCsi €  MOJHBIMU
6H6JII/IOI‘pa(bI/I‘ICCKI/IMI/I OIMUCaHUAMHU B COOTBETCTBHU C pOCCHfICKHM WKW 3alagHbIM CTaHdapTaMHU
oopmiteHHs.

I[J'ISI MarucCTparypsl 003aTeNIbHO HAJIMYHE JIMTEPATYPhI HA AHTJIMACKOM SI3BIKE.

7.1. YueOHas aquTeparypa:
OcHoBHas nuTteparypa:

1. Anre6pa u Teopus yncen. Y3 [TekcT]: yuebHoe nocobue ans cTygeHTOB-3a04YHNKOB Nes. UH-
ToB / nog, pegakumen H.A. Bunexkuna. — lNpoceelweHne, 2004. — 192 c.

2.BuHorpagoe U.M. OcHosbl Teopum uncen [Tekct] / .M. BuHorpagos. — 10-e usg., ctep. — Cl16.:
JlaHb, 2006. — 176 c.

3.pnbaHoe B.Y. COOpHMK ynpaxxHeHWI No Teopun vmcen [TekcT]: yueb. nocobue gns neq.mH-
ToB / B.Y. 'pubaHos., N.N. Tutoe. — M.: lNpoceelleHne, 2005. — 144 c.

4. nbnHbix A.lN. Teopus uncen [TekcT]: yuebHoe nocobue / A.lN. UnbuHbIX; Ypan.roc.
nea. yH-T. — EkatepuHOypr. [6.1.], 2003. — 148 c.

5.KygpesatoB [.A. C60opHMK 3aaay no Teopum uncen [TekcT]: yueb.nocobue ana sysos./ [.A.
KygpesatoB. — M.: lNpoceeuieHune, 2000. — 128 c.

HdononHuTenbHas nuteparypa:
1. Bbopeuny 3.U. Teopus uncen [Tekct] / 3.U. Bopesuy, U.P.lLadapesuy. — M., Hayka, 2001. — 496 c.

2.byxwTtab A.A. Teopus uncen [TekcT]: yueb.nocobue anga dums.-mat. ak. neq. nH-tos / A.A.
ByxwTtab. — M.: lNpoceellernne, 2006. — 384 c.

3. 0esennopT I". Beicwasa apudpmeTuka [Teket] / . deseHnopT. — M., Hayka,2008.

5.Kapauy6a A. A. OcHoBbl aHanuTnyeckon Teopun uncen [Tekct]/ A.A. Kapauy6a. — M., Hayka, 2003.

6. KoueBa A. A. 3agadHuk-npakTukyM no anrebpe n teopun yncen [TekcT]: yuebHoe nocobue ans
CTY[EHTOB- 3a04HMKOB 2 Kypca du3.-maT. dak. nea. nH-toe / A.A. Kouera. — M., lNpoceelueHne,
2000.

7.2. IuTepHeT-pecypcebl
[Tockonbky B Hacrosiiiee Bpems Nnpu padboTe ¢ MHPOpMaLUEH MMPOKO UCTIONb3YIOTCS PECypChl

TEJIEKOMMYHUKAIIMOHHON cetn «MHTepHeT» (nanee — cerb «lHTepHET»), TO ClleyeT yKasaTh
IIEPEUEHb CalTOB, HCIOJB3YIOIMUXCS Ul IOJyYEHHUs JONOJHUTENBHBIX 3HAHUN 10 H3ydaeMoOMn
mucuuruinHe. Takxke cielyeT ykasaThb ajpec caifTa, coJepiKamiero yuyeOHyro HH(OpMAIHIO 10 Kypcy
(pu ero HaJM4KK), IPUHIUIIBI pa3MEIIeHNs B HeM HH(GOpPMaIIUU U cTIOCO0BI pabOThI C CAUTOM.

[Ne | Haspanue | Duexrponnsiii axpec | Coznep:kanue |




1 Exponenta.ru www.exponenta.ru Ha caiiTe pa3mernieHsl JIEKTPOHHBIC YICOHHUKH,
CIIPAaBOYHUKH, CTAThH, IPUMEpPaMU IPUMEHEHUS
MaTEeMaTHYECKUX MAKETOB B 00pa30BaTeIbHOM
mporiecce, AeMO-BEPCHHU IO MyJISIPHBIX
MaTeMaTHYECKUX MTaKETOB, YJIEKTPOHHbIE KHUTH 1
CBOOOHO PacpOCTPAHIEMbIC TTPOTPAMMBI.

2. Math.ru www.math.ru MaremaTHUeCKU CalT JJIs MIKOJILHUKOB,
CTYJICHTOB, YUYUTENICH U BCEX, KTO HHTEPECYETCS
MAaTE€MAaTHUKOM.

3. MaremaTuka www.mathematics.ru | YaeOuslit MaTepuas o pa3IuYHbIM pa3ieaaMm
MaTEeMaTHKH.

4, MaremaTuka aJis www.xplusy. isnet.ru | Cogeput 60IbIIOE KOTHYECTBO BUACOIEKIUHN IS

CTY/IEHTOB M Npoyee. IIKOJIFHUKOB, aOUTYypHUEHTOB U CTYIEHTOB IO

MareMaTnke u (pu3uke.

5. Poccuiickoe oopa- www.edu.ru ®DenepanbHbI 00pa30BaTeIbHBIN TOPTAT:

30BaHuUe. YUpEXKIEHUs, IPOrpaMMBbl, CTaHIapThI, BY 361, TeCTHI

EI'D.

7.3. IIporpamMHoOe odecriedyeHue:
1. Microsoft Excel
2. Microsoft Word
3. Microsoft PowerPoint

7.4. MaTtepuajibHO-TeXHHYECKOe o0ecrneyeHne

B opranmzammm y4yeGHOro mporecca HEOOXOAWMBIMU SIBIISIFOTCS CPEACTBA, O0OECIeuMBaIOIINe
ayJIMOBU3YAJIbHOE BOCIPHATHE y4eOHOro Martepuaia ( CHCHHUATM3HPOBAHHOE JIEMOHCTPAIMOHHOE
o0opyI0BaHUE):

1. locka u men (unu 60j1ee COBpPEeMEHHBIE aHAIOTHH )

2. KOMIIBIOTCPHBIC 1 My.]'[BTHMe}IHﬁHBIe TEXHOJIOTUN

3.MUKpOGOH M COOTBETCTBYIOLIUE YCTAaHOBKU (IJi1 pabOThl B OONBIIUX ayJUTOPHSIX C
MHOT'OYHCJIICHHBIMU I'PpyIIIIaMu CTYI[GHTOB)


http://exponenta.ru/
http://www.exponenta.ru/
http://math.ru/
http://www.math.ru/
http://www.mathematics.ru/
http://isnet.ru/
http://www.edu.ru/

PaGouas nporpamMmma 1no JUCHUIIINHC «TCOPI/IH YHUCCID>» COCTAaBJICHA B COOTBCTCTBHUHU C Tpe6OBaHI/I}IMI/I
@I'0OC BO no nanpasienuto noarorosku 44.03.01 [Nexaroruueckoe odpazoBanne Maremaruka

IIporpammy cocraBuiI:
Cr. mpenonaBarenb kadeapsl «Maremarndeckuii ananu3» O3noeBa EBa BucxaepHa

[Tporpamma ogoOpena Ha 3acenannu Kadeapsl «MaTeMaTHUeCKHi aHAIN3»
[TpoTtokon Ne6 ot «27» espans 2025

[Iporpamma omoOpena Y4ueOHO-METOIMUECKUM COBETOM (PH3UKO-
MaTeMaTH4ecKoro (akyynbreTa
[Iporoxoin Ne 7 ot «13» mapra 2025 1.



Ipuaoxenne Nel

OIIeHO‘IHbIe MaTEpHAJIbI IO TUCHUIIJINHE «Teopm[ qucemn

1. OuenouyHble MaTepHaJIbl A/l TEKYLIEr0 KOHTPOJIA
1.1. OueHouHble MaTepHalIbl 1151 BXOAHOIO KOHTPOJIS

2
1. CkonbKO UMeeTcs TOYEK, B KOTOPBIX TPOU3BOIHAS (DYyHKIIHH

oOparaeTcsi B HyJb?

1.1
2
3
. 6ombie 3
2. BriOpath ypaBHEeHHE KacaTenbHoii k rpaduky dynkmuu In? X B Touke ¢ abemuccoi 1.

LREN

> w e

< < < <
Il

o P x x

o o COS X .
3. [IpousBogHOM Kakoil pyHKIKH fiBngercad byHKIug XX — — —sinx-Inx)?
p y Y

X
1. (cos x )%
2. XCOSX
3. (sin x )%
4. (sinx)
. f(sinx)

4. YkazaTb IpaBUIIbHYIO (OPMYJTYy IPOU3BOAHON QYyHKIMH Y = ——

xf'(sinx )~ f (sinx) X
1. X2

cosx f'(sinx)— f(sinx)
2. X2

xcosx f'(sinx)—f(sinx)
3. 2

xcosx f'(sinx)+ f(sinx)
4. X2
5. Tycts f (X) = x%; g(X) = X . YKa3aTh NpaBHIIbHO BHIYHCICHHBIE TIPOU3BO/IHEIE
1 (f()+9g(x) =3x+2¢
2. (1(x)-g() =5

f(x), 1
3 (Wt
gx) X

4. (F(g0q) =6x
6. ITycts f (X) = X%, g(X) = Jx . Ykazars MPaBUIILHO BHIYMCIIEHHBIE IPOU3BOIHbBIE

r__ L
1 (f(x)+9(x) =2x+ 20

2. (109~ g0) =5



f(x), 1
3' (ﬁ)_ = o
g(x) X2
4. (f(g() =1
7. Ilycts f (X) =sin x; g(x) =arcsin X . Yka3arh NpaBUIbHO BEIYMCICHHBIC TPOU3BO/IHBIC
L (F()+0(9) =cosx+ T __
X
2. (f (X) . g(X))’ =COSX - arCS|n X + SIn X.) )
1—x°

. sin X
COSX-arcsin X + ———

3. (%) 1- X
9(x) (arcsin x)?
4. (f(okx) =1
8. Ilycts f (X) =tg X; g(x) =arctg x. Yka3arb NpaBUIbHO BRIYUCICHHBIE IPOU3BOTHBIE

, 1
L (f 0+ g00) = —
cos? x 1+X
) 1
2. (F(x)+9(x) = arctg x + ctg x
cos? X 1+ X2
oy 1 arctgx- 1 tgx
3. (f(X)+9(X) = 1+ %2
arctg®x
4. (f(g(x)) = x
Kpurepuii BoICTaB/I€HHS OLIEHOK
KonnyecTBo NpaBUIIBHBIX OTBETOB KomaecTro 6amuioB
TP W MEHee MPaBUIILHBIX oreta0 6ayioB
Pemeno YeThIpe 3amanus 1 6amn
Pemeno 1IeCTh OTBETOB 2 Oasia
Pemeno BoceMb OTBETOB 3 Gama

Bapunant Ne2

1 B xBapTupe,rae npoxuBaeT A,yCTaHOBJIEH IpuOOp ydera pacxoja ropsiueit Bojpl (cuérumk). 1
MapTa CY€TYMK IMOKa3biBal pacxo] 896 ky6.M Bojwl, a 1 ampens - 907 ky6.m. Kakyro cymmy
JOJDKEH 3alljlaTUTh A 3a ropsdyyio BOJY 3a MapT, €ciau IieHa 3a 1 KyO.M ropsuedl BOJbI
cocrasiisieT 81 p.? OTBer naiite B pyOIsx.

2 Ha pucyHKe J>KMPHBIMH TOYKAMH IIOKa3aH KypC KHTAHCKOTO [0aHs, YCTaHOBIICHHBIN
Ilentpobankom P®, Bo Bce paboume mum ¢ 23 ceHTsOps mo 23 oxTsaops 2010 roma. Ilo
TOPU30HTANIM YKa3bIBAIOTCS YHCIa Mecslla, 0 BEPTHKAIU - [[eHa KUTAlCKOro I0aHs B PyOJIsiX.
Jlist HarfmsqHOCTH >KMpHBIE TOYKM HA PUCYHKE COEAMHEHbI NuHUeH. Onpenenure mo pUCyHKY
HAaUMEHBIINKA Kypc KHUTaliCKoro roaHs 3a yka3zaHHbIM mnepuon. OtBer naiite B pyOmsx.
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3 Ilmomages 3akpalieHHOTO CEKTOpa, M300paKEHHOro Ha KieryaTod Oymare paBHa 22,5.
Haiigure mionans kpyra.

4 ABTOMOOWIIBHBIHN )KypHAI ONpEAesieT peUTHHTH aBTOMOOUIIEH Ha OCHOBE OIICHOK 0€30MacHOCTH
S, xompopra C, dynkmmonampHoctu F, kxadectBa Q wu nuzaitHa D. Kaxnaplii oTnenbHBII
MOKa3aTeidb OILIEHWBAETCS YHTATEIsIMH >KypHalna mo 5-tu OanpHOW mmikane. Pedtunr R
BBIYHCIISETCS 110 hopMyJie:

3S+ICH+IF+2Q+D
A= E0

B Tabnuie qaHbl OLIEHKH KaX10T0 MoKa3aTels A Tpex Mojesei apromoousei. Onpenenure,
KaKoi aBTOMOOMIJIb UMEET HaUBBICHINM peHTHHT. B OTBET 3anuimTe 3Hau€HUE 3TOT0 PEUTHHTA.

Mogens | bezomacHocts | Kompopt | @ynkumonansHocTh | KauectBo | JIuzaiin
A 3 3 2 1 5
b 5 3 4 3 4
B 1 2 2 1 4
z—1 =z
5 Pemmre ypaBHEHUE br+87 4x+3

Ecnu ypaBHeHue nmeet 0oiee 0JJHOTO KOPHSI, B OTBETE 3aIUIINTE OONBIINN U3 KOPHEH.
6 OcTpble YIIIBI IPSIMOYTOILHOTO Tpeyronpanka pasHsl 85° n 5°. Haifute yrom Mexty BEICOTOH 1
OHMCCEeKTPUCON, TPOBEACHHBIMU W3 BEpIIMHBI MpsiMoro yria. OTBeT naiWTe B Tpagycax.



/
7 Ha pucynke nsobpaxen rpaguk mpousBogHon ¥ = iz byHKIIUN flz) , OIIPEJICIICHHON Ha
untepBaie (-8;9). Haiinure xommuectBo Touek MuHUMyMa (yHKiuu f(X), mpuHamiexammx
OTpE3Ky [-4;8].

|

8 B cocyn, numeromuii hopmy xonyca Hammim 30 M JKHIKOCTH, A0 MOJIOBUHBI BBICOTHI COCY/A.
CKOJIBKO MUWJUIHJIIUTPOB KUAKOCTH HYXXHO IOOJIMTH B COCY/, yTOOBI 3aII0OJHUTL €ro I[OBepxy?

Kpurepuii BbICTaBICHHS OLICHOK
KonngecTBO IpaBUIbHBIX OTBETOB KonngectBo 6anios

TpUu u MCHCC IMpaBUJIbHBIX otBera0 GayioB

Pemeno 4eThIpe 3amanus| 1 6amn
Pemeno IIECTH OTBETOB|2 Oasna
PemeHo BoceMb OTBETOB 3 Oaiuta

1.2. Bonpocsl A5 cobeceoBanus (T0KIa1a, COOOIIEHNS)

1. HoBoe o cucTemMax CUHCIICHHS.

2. JleneHue ¢ OCTaTKOM (apH(pMETHKa IrayCCOBBIX YHUCEN).

3. 3anumartenbHble Apodu (OeCKOHEUHBIE IIEMHbIE IPOOH, 3arajKa ApXxuMesa, 3arajika
I'puropus XIII).

4. TInucdaropoBsl TPEyroJbHUKH.

5. Pemienue ypaBHeHMI B LIETBbIX YUCIax (KUTalCKas TEOpEMa ¢ OCTaTKOM, ypaBHEHHE
[Menns).

6. Touku c IeTOYNCICHHBIMI KOOPINHATAMH.

7. O06006menue TeopeMbl Bubcona.

8. Ywucna Kapmaiikia.

9. Kpurepwuii KinemenTa (mpocTsie dncia-0u3Heb!).

10. Kpurepuii JItoka.
11. Teopema IloknuHITOHA.



12. Teopema Ilpora.

13. Yucna Mepcenna. CoBepIiieHHbIC YHCIA.
14. Teopema /luemutko.

15. Meton Maypepa.

16. Meron Ilonnapaa (Kputepuii, anropuTMm).
17. ®ynxuus Mebuyca, cBOCTBA.

18. Jlorapudmmaeckoe CBOMCTBO TT(X) ¥ yTBEPKACHUE O Pn .

19. KBagpaTruHbIe BHIYETHI U HEBBIYCTHI.

20. CumBoun Jlexannpa.

21. O606menHas ¢pynkuus Ditnepa. Teopema Ditnepa.
22. IlpecraBiienue 4ncen KBapaTHYHBIMU (OPMaMH.

23. [Ipencrapienue Yucen B BUE CyMMBI IBYX KBAJIpaToB U B BUIE X2 +2Y2.

24. Yucna Gubonauym.

25. ®apeeBsl 1podu.

26. Bunousmenenus pemiera IparocdeHa.

27. JleTepMUHUPOBAHHBIN AITOPUTM ITOTYIEHHUS POCTHIX YHCEL.

28. MynbTUIITUKAaTUBHBIE (DYHKIIHH, CBOHCTBA.

29. Pacnipenenenne mpoCThIX YHCEIL.

30. Pa3noxxeHue yncna «e» B LEMHYIO APO0b.

31. Kpunrocucrema RSA.

32. Kpunrocuctema Jmb ["amans.

33. DieKTpoHHAs MMOAIHUCH.

34. Cno’kHOCTh apu(PMETHUECKUX ONEPALUH € LEIbIMU YUCIIaMH. AJITOPUTM YMHOXKEHUS
KapaiyOs1-Odmana.

35. CnoxkHocTh anroputma EBknuga. Anroputm obpamenus u Haxoxaenust HOJL.

36. Crto’)KHOCTB BBIYMCIICHUH B KOJIbLIE BEIUETOB. MotynpHast apudmeTika. Meron
Montromepu.

37. Pemenne cucTeM JIMHEHHBIX YPaBHEHUH B LIEJBIX YMCIIAX.

38. [IceBmonpocTele ynca.

39. Yactusie ®epma, Bunscona u apyrue.

40. Marnyeckue KBaJpaThl U3 MPOCTHIX YHCEIT.

Kpurtepun onenku:

3 Oamna 3a Kaxzaoe coOeceloBaHWE — JlaH TIOJHBIA, pa3BEpPHYTHIH OTBET Ha
MIOCTaBJICHHBIH BOMNPOC; B OTBETE€ MPOCIEKUBACTCA 4YeTKass CTPYKTypa, JIOTMYecKas
IIOCJIEI0BATEIBHOCTh, OTPAXAIOWIAs CYHIHOCTh DPACKPBIBAEMBIX IOHSATHUN, TEOPHM, SBICHUM;
3HaHUE MO NPEAMETY JIEMOHCTPUPYIOTCS Ha (pOHE NMOHMMAHUS €ro B CHUCTEME JaHHOW HayKW U
MCKIAUCHUIIIIMHAPHBIX CBﬂSGﬁ; OTBCTHI HAa JOIMOJIHUTCIIbHBIC BOITPOCHI YETKUEC, KPATKHUE.

2 Oamma 3a Kaxzaoe cobeceloBaHHME — JaH TIOJHBIM, pa3BepHYTHII OTBET Ha
TOCTaBICHHBIN BOIIPOC, IIOKa3zaHO YMCHHUC BBIACIATE CYHMCCTBCHHBIC W HECYHMICCTBCHHEBIC
MPU3HAKH, TPUYUHHO-CIIEJCTBEHHBIE CBS3U; paccka3d HEJOCTATOYHO JIOTHUEH C €IMHUYHBIMU
OIIMOKaMH B YaCTHOCTAX, UCIIPABJIICHHBIC CTYJACHTOM C IMOMOLIBIO IMpeTrioaaBaTeisd; CANHUYHBIC
OIMOKHY B CIELUAIBbHOM TEPMUHOJIOTMU; OTBETHI Ha JIOMOJHHUTEIbHBIE BOIPOCH! NPaBUIbHBIE,
HEJOCTAaTOYHO ITOJIHBIC K UETKHUE.

1 6amn 3a xkaxa0e cobeceoBaHNE — OTBET HE MOJHBIM, C OMMOKaMH B JIETANIAX, YMEHUE
PacKpbITh 3HaueHHe OOOOIIEHHBIX 3HAHMW HE II0Ka3aHO, peueBoe OQopMIIeHHE TpedyeT
MIOTIPaBOK, KOPPEKLIMH; JOTUKA U TMOCJIE0BATEIbHOCTh U3JIOKEHHUS UMEIOT HAapyIIEeHUs, CTYAEHT
HE CIIOCOOCH CaMOCTOSATENBHO BBIJICITUTH CYIIECTBEHHBIE W HECYIICCTBEHHBIC NPU3HAKU |
IPUYMHHO-CJIC/ICTBEHHbIE CBSI3U; OLIMOKM B PACKPbIBAEMBIX IMOHATHSX, TEPMUHAX; CTYAEHT
JOTTYCKaeT Cephe3Hble OIMMOKH; CTYJACHT HE MOXET OTBETUTh Ha OOJBIIYI0 4YacTh
JIOTIOJTHUTEIBHBIX BOIIPOCOB.



0 GanoB 3a Kaxa0e cobeceoBaHNEe — OTBET IPENICTABIIACT CO00M pa3po3HEHHBIE 3HAHUS
C CYIIECTBEHHBIMH OIIMOKAMH I10 BOIIPOCY; MPHUCYTCTBYIOT (PparMEHTapHOCTh, HEJIOTHYHOCTh
M3JIOKEHHUS, CTYJIEHT HE OCO3HACT CBA3b OOCYKIAEMOro BOMpOca C JPYTMMH OOBEKTaMHU
JUCHUIIIINHBI, peqb HeraMOTHaH; HC3HAHUC TepMI/IHOJIOI‘I/II/I; OTBC€TBI Ha OOIIOJIHUTCIIBHBIC
BOIIPOCHI HEITPABHIIbHEIC.

1.3. Kputepuu o11eHKH IOMAIIHET0 3aIaHHs

Jomamnss padora Nel. OTHoIIeHHe 1€ TUMOCTH M €r0 CBOiiCTBa

1. Yto o3HauaeT BbICKA3bIBAaHUE: «IIEJIO€ YMCIO, a JEIUTCA Ha 1enoe yncio b»? Mcrunao
m oHo ecnu @ =272.b=1; a=1b=273 9 CdhopmynupyiiTe oTpullaHHE 3TOTO
BBICKa3bIBaHUs?

2. ChopmynupyiiTe OCHOBHBIE CBOMCTBA JEIMMOCTH LIEJIBIX YHCEL.

3. JlokaxxuTe, 4TO MPOU3BEIEHUE TPEX MOCIE0BATENbHBIX HATypaIbHBIX YHCEN JETUTCS
Ha 6.

4. OnipeienuTh, MpH KAKMX HATypanbHeIX N (1 4+ 14

5. OnpenenuTsb, MPU KaKUX HEJIbIX N {ﬂ! _|_ 4,:,1 i __ 3:]

6. Jloxa3aTp, 4TO IIpH JIFOOOM HATYPaJIHLHOM N (1[]!1': - 1} : qntl

7. loka3atb, 4TO {ﬂE' — 5nt - c}-n:] 120 pH JIF0OOM HaTypajIbHOM N.

8. Jlokazarhb, 4TO €CiIu {E.‘ + EJ‘:I -7 10 E..EJ : ‘-1'-'5|

Jomamnsisi padora Ne2. [lesieHne neabIX YHUCe € 0CTATKOM
1. C(I)OpMYJ'II/Ipyf/'ITe OCHOBHYIO TCOPEMY O ACJICHUH LCJIbIX YHUCCII C OCTATKOM.

2. Ilyctb o = —1284 , b = 148 . Ykaxure Takoe (, 4To ,E;q =< oo b{q 4 ']_:].
3.ycts g = —135, b = 14. Vkaxure takoe I, uto 0= + < (hlu (g — +) = b
4. VKaKUTe 4aCTHOE M OCTAaTOK OT jmeneHusa 5 wa 7, 120 na 13, -529 ua -23, -410 na 47,
256 Ha -15.
5. CKOJBKO CYIIECTBYET KJIACCOB () &, Takux, uro (3} - ()5 = (312
6. HaliTu HauMEHbBIIMI TOJOKUTENBHBIN BBIYET Kjacca IO Moayiawo m = 10 xoropomy
npuHaIeKuT 193

f>

4 4k +1 ~4k+2 4R +3
7. Ha kakyro uudpy okaHunBaeTcs 7 7 7

8. beimo 7 nuctoB 6ymaru. Hekotopsie U3 HUX pa3Aenuiau Ha / KyCKOB. 3aT€M HEKOTOPHIS
13 MOJIyYMBIINXCA KyCKOB CHOBA pa3pe3aiu Ha 7 KyCKoB. Tak clenanu HECKOJIbKO pa3. Morio
JIM B pe3yibTare noayuntses 1973 kycka?

JNomamusas padora Ne3. HOJA M HOK uesbix yuces
1.Yro nazpiBaercs, HOJl nByx nemnsix uncen?

2. Tlonp3ysichk onpeaeanTeneM, yCTaHoBUTh, uemy pased HOJI (15,0)?
3. Kak maritn HOJ] 1BYX HEJIBIX YUCEIT C TOMOIIBI0 anroputMa EBkimma?
4. Yxaxute ocHOBHBIE cBoMicTBa HO/JI.

5. ITouemy nporecc nocaea0BaTeNbHOIO AeIeHUs B anroputme EBkinga koHeueH?



6. Kak mornmars, HOJI ABYX 1eNBIX Uyncen SIBISETCS UX TUHEHHON KOMOMHAIMEH?

7. C momorupto anropurMa EBkinuaa naiitu HOJI (299,391,667).

8. Haiiru HOJT (6, k> —3k

2 {2k+1), keN.

12n+5

9. Ha kakue yuciia MOKeT OBITh COKpaTuMa Jpo0b ’ nen?

en+3

10. PemuTs B LIENBIX YUCIIaX ypaBHeHue 8X+5Yy =49,
11. Kakoe 4KcII0 Ha3bIBAETCS OOLIMM KPATHBIM LIEJIBIX YUCEN?
12. Yo Ha3bIBa€TCS, HAUMEHBIIUM OOIIMM KPAaTHBIM JIBYX LIENIBIX YHMCEN, HECKOJIBKUX

qucen’?

13. Yemy paBern HOJI aByx uucen? 14. Haiitu HOK (299,391,667).
14, HaiiTu HauMeHbIIIee HATypaJIbHOE YHCIIO, JACNAIIeecss Ha 5, KOTOpoe MpH JCICHUH Ha

N

12.

13.
14.
15.
16.

3,4,5,6,7,8 naeT ocTaTokx 2.

JMomamnss padora Ne4. B3aumuo npoctbie yuciaa. [Ipocrbie yncia.
Kakwue yncna Ha3bpIBalOTCS B3aUMHO POCTHIMU?
[lepeuncnure cBOICTBAa B3aMMHO MPOCTHIX YUCEN?
Kakas paszHuiia MeXIy MOHSATHSMH «B3aMMHO TMPOCTHIE YHUCIa» M «IIOMAPHO B3aUMHO
IIPOCTHIE YHCIIan?
Kakoe 13 moOHATHI «B3aMMHO MPOCTHIE YHCIIAa» M «IOMAPHO B3aUMHO IMPOCTHIC YHUCIIA»
SBJIAIOTCS CJIeICTBUEM Apyroro? B kakoM citydae 1Ba MOHATHS COBIAAal0T?
JlokaxkuTe, 4TO €CIIM MPOCTOE YUCIIO B3aUMHO MPOCTO € KAXKJIBIM COMHOXHUTENIEM, TO OHO
B3aMMHO IMPOCTO U ¢ UX MpousBeaeHuem, T. €. eciu HOJl(a,c)=1, HO/(s,¢)=1, To HO/l(a
6,c)=1.
Jokaxwure, 4T0 (34 - 1] : 1{], eciu HOJ(a, 10)=1.
Kakwue umncna Ha3piBaroTcst mpocthiMu? COCTaBHBIMU?
Asnstorest mu 1 npoctbiM uncsiom? CoCTaBHBIM YUCIOM?
MOo3KeT 1 TPOCTOE YUCIIO OBITh YeTHBIM?

. Uucno 30 e nenurcs Ha nmpoctoe unciio 13. Yemy pasen HO/T (30,13), HOK (30,13)?
. Mccnenyercs Bonpoc: siBasieTcst i npocThiM unciao 1093? Yike nmpoBepeHO, YTO OHO HE

JNENUThCS HU Ha oaHO W3 wumcen: 2, 3, 5, 7, 11, 13, 17, 19, 23, 31, 37. Cnenyer nu

npojoJpkarh nposepky? Ilouemy?

C nomorpio pemrera Dparochena HalTu Bce mpocThie uncia ot 1 go 100. M3BectHbl 111

BaM MoaM(puKkanuu pemiera DpaTocheHa?

Mo3kHO 1 Ha3BaTh caMoe OO0JIBIIIOE TPOCTOE YUCIIO?

MoryT 11 B HaTypanbHOM psty Ob1Th uaymumu noapsia 1000000 cocraBHbIX uncen?

Omnpenenuts, kakue yrcia Mmexay 2680 u 2710 npoctsie?

C momoripio KaHoHUYECKoro paznoxkenus Haita HOJT (18, 72, 136) 1 HOK (18, 72, 136)?
Jomamnsasa padora NeS. CpaBHenus. CpoiictBa cpaBHeHmii. IlosHas un

NPUBEJAECHHAS CUCTeMbI BbIYETOB 10 MoayJ1i0 M. Teopema Jiisiepa u @epma.

Uro o3nauaer 3amucy @ = b(mod m)?

Kakoe ycioBue siBisieTcss HEOOXOAMMBIM M JIOCTATOYHBIM JJIsI TOTO, YTOOBI J1Ba 4HCIa
OBUTH CPAaBHUMBI 110 MOZIYJTEO M?

VY cTaHOBUTD, CPaBHUMBI JIM yKcia 726 u 162 mo Moayito 5, MONb3yACk: a) ONpeIeIeHHEM;
0) MpU3HAKOM CPAaBHUMOCTHU YHCEI IO MOAYJIIO.

Cdhopmynupyiite cBoiicTBa cpaBHEHHUS, OTJIMYHBIE OT CBOMCTB paBEHCTBA.
ChopmynupyiiTe CBOWCTBa CpPaBHEHHSI, aHAIIOTMTYHBIEC CBOMCTBAM PaBEHCTBRA.

B kakoM citydae MOXHO pa3/ielMTh Ha OJJHO M TOXKE YMCJO: a) 00e YacTU CpaBHEHUS U
MOJ1yJib; 0) 00€ YacTH cpaBHEHUS, HE U3MEHSISI MOIYJIs?

Knacchl BEIUETOB MO MOAYITIO M.

Kakoe ycnoBue siBiseTcsi HEOOXOAUMBIM M JOCTATOYHBIM JUIsl TOrO, YTOOBI JBa 4HCIa
MIPUHAIIC)KATH OTHOMY M TOMY K€ KJIaCCy IO MOJYJI0 M?



9. Hanwmmmure 4 uncia u3 Kiacca 3 1o MOIYIIO 6.

10. Kak ompenessioTcsi OIEpaIuy CIOXKEHHs M yMHOxeHus knaccoB? Haiimure 5+ 7 u
5—8 ectum=09,

11. IlpuBeauTe nmpuMep KOJbLA KJIACCOB BBIYETOB C ICIUTEISIMU HYJIS U 0€3 IeuTenel Hy .

12. Bcerpa i KOJbIIO KIaCCOB BBIYETOB O€3 IeIUTeNel HyJIs SBIISETCS 1moyieM?

13. Kak nosy4uts MOJIHYI CUCTEMY BBIYETOB 110 MOIYJIF0 M?

14. Hanummre HanOojee ynoTpeOUTEIbHYIO U POU3BOIBHYIO CUCTEMY BBIYETOB 10 MOJIYJIIO
m=8.

15. ChopmynupyiiTe onpeesieHne 1 OCHOBHOE CBOWCTBO NMPUBEACHHON CHCTEMbI BHIYETOB 110
MOJYJIIO M.

16. Haiinute Hanbosee ynoTpeOUTENbHYIO U IPOU3BOJIBHYIO IPUBEICHHYIO CHCTEMY BHIYETOB
0 MOIYJIF0 M = 8.

17. Kaxue u3 noneit £s, Zg, Z11 snsores momsivu?

18. aiite onpeaesnenune GpyHkimu Jitiepa. Yto o3HavaetT cumBoi P (m) 2

19. Kakumu cBoiicTBamu o6aanaet Gpyukims Ditnepa? Hanummre Beipakenue s @ (mj o
KAaHOHMYECKOMY Pa3JIOKEHUIO yuciia M.

JNomamnss padora Ne6. CpaBHeHuUs NepBOii CTENEHU ¢ OAHUM HEM3BECTHBIM.
CucremMbl JTHHEHHBIX CPaBHEeHHMi ¢ OAHMM Heu3BecTHbIM. CpaBHeHnus N -oi
CTeIleHH.

1. KaxoBo ycioBue pa3pemMOoCTH CpaBHEHUS IEPBOIl CTENEHU ¢ OJJHUM HEU3BECTHBIM?

2. CKOJIBKO PEIICHUI UMEET CPABHEHHE v = h (mod m) B ciydae ero
HEepa3pernuMocT? o

3. Kaxk naiitn pemrenme cpapuenns @X = 8 UNOA M)npy venosun uro HOJL (a,m)=d=1,
€CJIM U3BECTHO OJIHO PEIICHHUE 3TOIO CPAaBHEHHUSA?

4. ChopMymupydTe aIrOpUTM pEIICHUS CHUCTEMbl JIMHEHHBIX CPaBHEHMM C OJHUM
HEU3BECTHBIM?

5. Haiitu yncna, kotopele npu aeieHnn Ha 13, 5 1 12 1ar0T coOTBETCTBEHHO B OcTaTke 5,1 1
7?
UYro Ha3bIBaeTCs, CpaBHEHUEM N — 01i CTENIEHN C HEM3BECTHOM BETMUMHON ?
[Touemy cpaBHEeHHE f(x) = b (mod m) umeer ne Gonee uem m pemenuii. [louemy mpu
pEIIeHU U 3TOTO CPABHEHHS JJOCTATOYHO OTPAHUYUTHCS uctibiTanuem uucen 0,1, 2..., (M-
1)?

8. Kaxkue cpaBHEeHUS HAa3bIBAETCS PAaBHOCUIIBHBIM?

9. Bcerna nu npu yMHOXKEHUH 00€UX YaCTSAX CPAaBHEHHSI C HEU3BECTHOIN BETMUMHON Ha 11eJ10€e
YHCJIO MOJTyYaeTcs paBHOCUIIbHOE CpaBHEHHE?

10. IMomy4nm 11 paBHOCHILHOE CPaBHEHHE MTPH YMHOKEHUU 00EMX CpaBHEHUS U MOJIYJb Ha
LIETI0€ YnCI0?

& F —
11. Yemy paBua crerens cpapuenus /X° + 14x° +3x*+1 =0 (mod 7)?
5 — i?

12. Moxer i CpaBHEHHE 445 4 243 4+ 332 + 1 = () (mod 41) MMeTh 7 KopHe#?

13. Pemnts cpaBHEHHE

14.6x% —5x® +4x" +x° —2x*+x -3 =0 (mod7), 3AMCHYB ero

PaBHOCUJIIBHBIM CPABHCHUEM, CTCIICHb KOTOPOI'O MECHLIIIC MOYJIA.

JNomamHsas paGora Ne7. Iloka3zarenb umceaa 00 JAaHHOMY MOIYJIIO.

IlepBooOpa3Hbie KOpHU. UHAEKCHI

1. [aiite onpeneneHre nmopsiaka Kjiacca BBIYETOB IO MOIYJII0 M.
2. Kaxkue 3HaueHns MOTYT MPUHUMATH MTOPSIAKU KJIACCOB BBIYETOB 11O MO0 137



3. Kimacc BerueroB 4 umeer mopsaok mo moxayiro 11. Haiiaure yeTwsipe kiacca
BBIUETOB 10 MOJYJ IO 11, UMErOIMX MOPSIIOK 5.

4. MoryT ¥ CyIIecTBOBaTh KJIACChl BBIYETOB MOPSIKA 7 TI0 MOTYJIO 267

5. Kakoe 4ncio Ha3pIBaeTCs NEpBOOOPA3HBIM KOPHEM IO MOIYJIIO P.

6. JoctaTouno nu BbimomHMMocTH cpaBHeHns a® ™ = 1(mod p) mnst Toro, 4TGB!
YTBEPKIaTh, UTO & - IEPBOOOPA3HBIN KOPEHB MO0 MO0 P?

7. UeMy paBHO YUCIIO TEPBOOOPA3HBIX KOPHEH M0 pocToMy Moayiro P? CKOIbKO
ux Bciaydae p =177

8. Yo Ha3bIBACTCS MHICKCOM YHUCIIA & TI0 TIPOCTOMY MOJYJIIO P IPU OCHOBAHUU (?

9. Ha ocHOBaHMM 4ero MOYKHO YTBEPKAATh, UTO BCAKOE YMCIIO @, B3AUMHO IIPOCTOE
C p, UMEEeT SAMHCTBEHHBIN MHACKC Y , MCHBIINHN P ?

10.  3Has MHAEKC Y 4Mcia a 0 IPOCTOMY MOAYIIIO [, YKaXKUTE BCE MHAEKCHI JaHHOTO
yuciaa a. [To kakoMy MOTyIIt0 OHH 00Pa3yIOT Ki1acc yucen?

11.  TlepeuuciuTe OCHOBHBIE CBOMCTBA WHJICKCOB.

12. K peuieHHI0 Kakoro CpaBHEHUS MIEPBOI CTEIIEHU CBOJAMTCS PEIICHUE CPABHEHHUSI

13. ax"=b(mod p),(a, p) =1?

14.  Tlpu xakoMm ycioBuu cpaBHenue ax' = b (mod p) He uMeeT penieHuii, mpu KakoM
YCIIOBUU UMEET M CKOJIBKO?

15. HaiiTu nokasarens, KOTOpOMY HPUHAUIEKUT 25 o Mmoyto 31.

16.  3mas, yto 2 sBiIAETCA MEPBOOOPa3HBIM KOpHEM Mo Moaymo 19, cocraBbTe
MIPUBEICHHYIO CUCTEMY BBIUETOB 110 MOy IO 19 mpu nmomotu crenenen yucna 2.

17.  Ilpu nomoiny TaGIuIl HHIEKCOB pelnTe cpaBHeHus: X ° = 3(mod 37), 17 =7
(mod 53).

Kpurepun onenku:
- 5 0aoB moxyvaer CTyJEHT, €CJI MPaBUIIbHO BbINONHEHO Oolnee 50% 3amanmii;
- 0 GayIoB BBICTABIISICTCS CTYJICHTY, €CII MPABHILHO BBIOMHEHO MeHee 50% 3a1anuii.
1.4. KpuTepum olleHKM TBOPYECKHUX 3aJaHU I
PemuTs nmocraBjieHHbIE 3a71a4M ¢ HcnoJb3oBannem CKA.

1. Cpemu umcen 217, 42, 182, 241 nHaiiTu Bce mapbl YMCel, CPABHUMBIX MEXIY COO0Oi MO
mMoyio 12.

2. Jlanwel Tpu umcna: 137, 343, 633. Kakue u3 naHHBIX 4HCeNl CpaBHUMBI ¢ yucioM 13 mo

Moyt 317

Hansl Tpu uncna: 217, 201, 186. Kakue u3 Hux cpaBHUMBI ¢ uncioM 11 mo moxymro 197

4. Jlanwbl Tpu uncia: 234, 634, 104. Kakue u3 3TUX 9HCe] CPaBHUMEBI C YUCIOM 9 110 MOIYJTIO
25?

5. Tloka3zaTh, 4TO CpPaBHEHHUS:
a) 1127 = 6(mod 27),

6) 6%=7 (mod 16),
8) 13%5=5(mod 30),
r) 71%9=3(mod 35),
n) 81%7=7(mod 14)

w

HC UMCIOT MECTaA.

6. Hamucare NoiHYyIO cUCTEMY HAUMEHBIINX MOJOKUTEIBHBIX BEIUETOB 110 MOAYJISM: a) 6, 6)
11,8)9,r) 13, 1) 15.

7. Hamucarp moyiHyr0 CHCTEMY HAaUMEHBIINX HEOTPUIATEIbHBIX BBIYETOB MO MOAYJISAM: a) S,
6)7,8) 11,1) 12, n) 14.

8. Hamucarpe nonHyio cucreMy abCOMIOTHO HAaMMEHBIIMX BBIYETOB MO Moayisam: a) 11, 6) 9,



B) 7, 1) 8, n) 12.
9. Hamucarb npuBeICHHYIO CHCTEMY BBIYETOB 110 MOTYJISIM:
a) 5 0)7,8) 9 1) 11, n) 12, ¢) 14, x) 15.

10. HaitTu HauMeHBbIIME NOJIOKUTEIBHBIE BHIYETHI:
a) uucen 113, 127,41, 47, 53 no monymio 11,

0) umcen 84, 123, 71, 83, 101 no moxyro 13,
B) umcen 75, 83, 103, 117, 201 no moxymto 15,
r) uucen 63, 88, 97, 105, 136 mo moxynro 12,
n) uucen 107, 121, 132, 150, 161 o moxymro 17.

11. HaiiTn HAaMMEHBIITME HEOTPHUIATESIbHBIC BBIYCTHI:
a) uucen 115, 131, 57, 48, 83 o moxynio 9,

0) umcen 82, 127, 73, 89, 107 no moxymnro 11,

B) uumcen 87, 131, 97, 103, 111 no monymio 12,
r) uucen 69, 93, 100, 123, 141 no moxaynro 13,
n) umcen 75, 89, 102, 137, 151 mo momyimo 15.

12. Haiitu aOCOJIOTHO HAUMEHBIINE BBEIYETHI:
a) uucen 108, 123, 201, 75, 83 no moxysmro 10,

0) uucen 97, 138, 61, 87, 151 no moaymro 11,
B) uumcen 81, 102, 94, 107, 203 o moxymto 13,
r) umcen 57, 115, 138, 69, 107 no moxyro 12,
n) uucen 41, 87, 105, 13, 127 o moxymo 14,
e) umcen 77,91, 138, 121, 101 mo moymro 17.

13. HaiitTu KonmM4ecTBO HaTypalbHbBIX YHCEJ, MEHBIINX YHCE:
a) 101, 6) 131, B) 270, r) 341, 1) 600 1 B3aMMHO MPOCTHIX C HUMH.

14. HaiiTu KOMUYECTBO HATYPAIbHBIX YUCEIl, HE MPEBBIMIAIONINX YUCIIA!
a) 103, 6) 144, B) 152, r) 160, n) 720 u B3aUMHO MPOCTHIX C HUMH.

15. Haiitn octaTok ot aenenus: a) uncia 112%! ga uncno 1000, 6) uncna
7119 Ha gyncmo 1000, B) uncna 3% Ha wncmo 100.

16. Haiitu 4mcno, cocTaBieHHOE TpeMs IudpamMu MIAIIMIAX Pa3psiIoB YUCIIA

17. Haiitu nBe nmocieaaue upel Yuce: a) 1781 0) 1979, B) 714 T) 11208 ) 7802,

18. Hcmonb3yst COOTBETCTBYIOIINE MPU3HAKH JETUMOCTH, yCTAHOBUTH IETUMOCTh
a) ymcna 9633 Ha yucno 39,

3798

0) uncna 8918 Ha yucno 7,
B) umcna 29148 na ymcio 7,
r) uncna 7493 Ha yncio 59,

) uucia 9633 Ha uncio 13.



Kpurepum onenku:

- 5 0ayuIoB BBICTABIISICTCS, €CIIM CTYICHT BBITIOJHMI 3a/IHAE TOJHOCTBIO, TIPH 3TOM JIaB
MOJIHYIO0 apTyYMEHTAIMI0 CBOETO MHEHUS, KOPPEKTHO HCIIOJIb30BaJl TEPMHUHOJOTHIO, y4el BCe
TpeOOBaHUs, IIOCTABIICHHBIC B YCJIOBUU 331a4H.

- 0 OayioB BBICTABISETCSA, €CJIM CTYACHT BBINONHWI 3a1HUe MeHee ueM Ha 50%, He
MOJKET 000CHOBATh CBOIO TOUKY 3PEHHS, HEKOPPEKTHO UCIIOIb3YET TEPMHUHOJIOTHIO.

1.5. Kpurepuu oneHKH 10K/ (COO0IIEHUS)

Coobmienue (nokmnam) omeHuBaeTcs 6ayamu ot 1 1o 8:

- 8 OamIoB BBICTABIACTCS CTYACHTY, €CIH COOOIICHHWE (JOKJIaa) TMOJHOCTHIO
pacKpbIBaeT 3asBICHHYIO TEMY; CIMCOK HCIIOJIb30BAaHHBIX HMCTOYHHKOB BKIIIOYACT HAy4YHYIO,
MOMYJIIPHYIO, METOAMYECKYI0 IJUTepaTypy W WHTepHET-pecypchl; JIOKIAJ COMPOBOXKIACTCS
Mpe3eHTAIMe; TEKCT O(QOPMIICH B COOTBETCTBHM C TPEOOBAHUSMHU, CaMO BBICTYILICHUE
MIPE3CHTATHUBHO M COJICPIKUT WH(POPMAIIHIO, BBEIXOISIIYIO 32 PAMKH H3YYCHHOTO MaTepraa;

- 1 OGamr BBICTABISETCS CTYACHTY, €CIM COOOIICHHWE (IOKJIaa) pacKphIBaeT
3asBJICHHYI0 TEMY; OJHAKO CITMCOK HCIIOJIb30BAHHBIX HWCTOYHUKOB HE TIOJIOH; JOKJaj He
COIIPOBOKIAETCS TIPE3CHTAIMEH; B OOPMIICHHH TEKCTa MMEIOTCS OTKIIOHEHUSI OT TPeOOBaHUIA,
BBICTYIUICHHE HE COJICPIKUT MH(POPMAITUH, BEIXOSIICH 32 PAMKH U3y9YEHHOTO MaTepHaa.

1.6. Kputepum oleHKH NMpe3eHTAIUH

DJIeMEHTHI OLICHKU MaKCHUMaJIbHOE KOJIMYECTBO OaIOB
TUTYJIBHBIA CITAH]T C 3ar0JIOBKOM 0,5
JIM3aiH CIanioB 1
UCIOJIb30BaHUE JOTIOJIHUTENBHBIX 3P (HEKTOB 0,5
(cMeHa ciaii1oB, 3BYK, rpaduika, aHuMarus)

CITMCOK UCTOYHHUKOB MH(pOpMAIHH 0,5
HIMPOTa KPyrozopa 0,5
JIOTHKa U3JI0KEHUS MaTeprasa 1
TEKCT XOpOILIO0 HAMCaH U CPOPMHUPOBAHHBIE 1
UJIeU SICHO M3JI0’KEHBI U CTPYKTYpPUPOBAHbI

CIIAHTBI TIPEJICTABIICHBI B JIOTHUECKOM 0,5
MIOCJIEI0BATEIbHOCTH

IPaMOTHOE CO3/IaHUE U COXPAaHEHHE 0,5
JIOKYMEHTOB B IaIKe pad0YrX MaTepHaioB

cJIaiiibl pacrieyaTtaHsl B pOpMe 3aMETOK 0,5
CpEeIHsIsl OLIEHKA:

2. OueHoOYHbIe MaTepPHAJIbI 1JIsl IPOMEKYTOYHOM aTTecTaluu
2.1. IlpumepHbIii NepeyeHb BONPOCOB 15 3a4eTa.

. OTHOlIEHME enmocTi. CBOMCTBA JETUMOCTH.

. Teopema o feneHun ¢ 0OCTaTKOM.

. HanGonpmit oOmmii nenurens. AnropurM EBkinaa.

. Cpoiictea HO/I. JIuneitnas popma HOJI. HO/I Heckonpkux ducer.

. B3aumHo nipocTsle unciaa. CBoicTBa B3aMMHO POCTBIX YUCEIL.

. Haumensiee oduiee kpatoe. Cpoiictea HOK. Hanmenbinee o01iee KpaTHOE HECKOIBKUX YHCEIL.
. IIpocteie uncna. CBoicTBa MPOCTHIX YUCENL.

. Pemero Dparocdena. beckoHeUHOCTh MHOKECTBA MPOCTHIX YHCEIL.

. OcHoBHas TeopeMa apupMETHUKH.
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10. TeopeTrko-4nCIIOBbIC (PYHKIIMU.

11. HenpepsiBHBIE APOOH.

12. TMoxxonsmiue gpodu. CBOKCTBA MOAXOASIIUX APOOCH.
13. CpaBuenus. CBOWCTBA CpaBHECHUIA.

14. TlonHas cucTeMa BbIYETOB.

15. IIpuBeneHHAs cHCTEMa BHIYETOB.

16. ®ynkums Ditrepa.

17. Teopemnl Ditnepa u Depma.

18. CpaBHeHus NepBoOii CTENCHH.

19. CpaBHeHUS BBICIINX CTETICHEH.

20. Pemenue HeonpeIeJICHHBIX YpaBHEHUH.

21. Tloka3arens yncna. CBOMCTBA MOKa3aTeJsl.

22. TlepBo0oOpa3Hble KOPHH MO MPOCTOMY MOJYJIIO.
23. IH1eKCsl ¥ UX CBOCTBA.

24. TIpu3Haku 1ETUMOCTH.

25. Cucremsl cuncierus. CUCTeMaTHYCCKHE YUCTIa.

2.2. TunoBble 3agayud (MpaKTHYeCKHe 3aJaHMs)

JleaumocTtb Yucen
3agaua Nel.  Haiitu uensle uncina, Aaroliye Opu JeJIEHUU Ha / YacTHOE 5.

Pemenue. Vickomble ynciia MOKHO mpejacTaButh B Buae N=7-5+1,rne 0<r<7, re.
I moxer npuHuMarh 3HadyeHus 0,1,2,3,4,5,6. [loaToMy HCKOMBIMH YHCIAMHU SIBIISIOTCS

35,36,37,38,39, 40,41.
Ortser: 35,36,37,38,39, 40,41.
3agauya Ne2. Haiitu nenuTens ¥ OCTATOK, €CIH ASITMMOE PaBHO 25, a 9aCTHOE PaBHO 3.
Pemenne. U3 coornomenuit 25=0-3+r u 0<r<(b-1) Cne):[yeiT L[BOITIHOZe

nepasencteo 30 <25<4b—1. Orciona monmyuaem rpammmer mis gemarens: 06— <D <8— .
2 3

HOSTOMy ACJIUTEIIb MOXKCET IPUHUMATDL 3HAYCHUSA Tu 8, a OCTAaTOK, COOTBCTCTBCHHO, 4nl.

OTBer. b 7 8

r 4 1

3agaua Ne3. Jlokazarh, 4TO CyMMa KBaJIpaToOB JBYX IOCJIEA0BATEIbHBIX HATYPAIbHBIX
qucell IIPY JEJIEHNH Ha 4 1aeT OCTaToK 1.

Pemenue. Bo3bMeM /iBa mocnenoBarebHbIX HaTypanbHbIX yncia N u N+1. Oxxo u3

HUX  4YeTHOe, a Jpyroe  HederHoe.  Haiinem cymmy S UX  KBaJIparoB:

S=n’ +(n "‘1)2 =2n* +2n+1= 2n(n+1)+1.  Ecm pasfemuTb S ma 4, TO B YaCTHOM
n(n+1)

OyzeT HaTypallbHOE YHCIIO —5 @B ocTaTke 1.

IIpocTsie yncaa: pemero Iparochena; teopema EBkianaa 0 6eCKOHEYHOCTH MHOKECTBA
NPOCTHIX YHCeJ.
3agaua Nel. Haiitu marypaneHoe umcio N Takoe, uto umcna N, N+10, n+14 -
IPOCTHIE.



Pemenue. Ecmu N> 3, To npu aenenun Ha 3 B ocTratke MoxeT ObiTh 1 mnm 2. Ecnu
Nn=3q+1,toN+14=39+15 - ne npocroe uncno, 1.x. nenmurcs Ha 3. Ecmu N=30+ 2, 10
N+10=39+12 - raxxe ne npocroe uncino. [Tostomy N =3, n+10=13, n+14=17.

3amaya Ne2. Ecim P > 3- MPOCTOE YKCJIO, TO €r0 MOKHO MPEJCTaBUTh B BUJIE 6N +1 wm
6N —1, rae N - HarypaabHOE YKUCIIO.

Pemenue. Pasnenum P na 6 ¢ ocratkom: P = 6( + I' . [lockonbky [P IPOCTOE YHCIO, TO
OCTATOK He MOXeT ObITh paBeH 2, 3 u 4. Octarorcs nse Bosmoxkuoctd: ' =1 u r=5. B nepsom
crysae P=6N+1,rme N=(, aBo Bropom cyuae P=6n—-1,rne N=q+1.
3azaua Ne3. Jlokasatk, 4To Cpeliu ynucen Bu1a 2P +1, rae P - mpocToe YHCIIO, TOIBKO OIHO
ABIISIETCS. TOYHBIM KyOOM.

Pemenue. /[aHHOE YHCIIO HEYETHOE, IMOATOMY OHO SIBIISICTCS KyOOM HEUYETHOTO 4YHCIa:
2 p+1=(2n+1)3. PackpsiBas 510 cootHomenue, momygaem P = N(4N? + 6N + 3) . Tak xax

P - mpoctoe uncno, o N=1u p=13.
3anaya Ned. Jlokasate, 4yto ipu N> 2 mexay uucnamu N u N! conepxxutes no kpaiineii mepe
OJTHO TIPOCTOE YMCJIO.

Pemenue. Eciv 9T0 yTBepskIeHNE HEBEPHO, TO BCE MPOCTHIE Yncna, Menbre N, Gyayt
Takke He Gonbie, uemM N . Paccmorpum umcno N!—1. Ono cocraBHoe W mo3TOMY HOMKHO
JIEJUTHCS Ha TIPOCTHIE YMCIIa, KOTOphIE HE peBocxoaaT N . Ha 9TH ke MpocThie Yncia JeuTes

Nn!. Ho mBa mocienoBaTelbHBIX HATYPaIbHBIX YMCIa HE MOTYT MMETh OOLIMX MPOCTBIX
JEJINTENEH, T.K. OHU B3aUMHO IPOCTBHIE.
3agaua Ne5. Jlokas3aTb, YTO €CJIM HaTypaJbHbIE YHACHA IIPU AEJICHUHU Ha M 1aroT ocTaTok 1, To
UX NPOU3BEACHUE IIPU JeeHnH Ha M Takxke 1aeT ocTaTok 1.

Pemrenye. JIocTaToOuHO JI0Ka3aTh 3TO I POM3BEAEHNU ABYX 4ncel. Ilycth @ =M-S+1

u b=m-t+1l. Torma a-b=(m-s+1)-(m-t+1)=m-(m-s-t+s+t)+1, 1.e. uwactHbM oT
JICJICHHUS 4yuciaa a ‘b wa m Oyzner (m- St+sS +t) , a ocTaTKkoM 1.

3amada Ne6. JlokazaTh, YTO B YMCIOBOM MOCICAOBATEIHLHOCTH {3n + 2}, rae N - marypansuoe
YHUCJI0, UMEETCSI 0ECKOHEYHO MHOTO TIPOCTHIX YHCEI.

Pemienue. /lomyctum, 4TO B 3TOM MOCIEIOBATEIBHOCTH CYIIECTBYET KOHEUYHOE YHCIIO
npocTeix umcen. OpHO W3 HHX paBHO 2, H, KpoMe Toro, K  HewerHmbix:
P1=301+2,P2=302+2,..., Pk =30k + 2. Paccmorpum umcio A=3p1pz..pk+2. D10
HeyeTHOe uyuciao. OHO He MOXeT OBITh TPOCTHIM, T.K. TPUHAIJICKUT TOH IKe
MOCIEI0BATENLHOCTH, HO O0mblie, ueM P1, P2,..., Pk . OHo He menurtcs Ha ynucna P1, P2,..., Pk
, IO3TOMY B €r0 pa3JIoKEHUE Ha MPOCTbIE MHOXHUTEIM BXOJAT TOJBKO YHUCIA, KOTOPBIE MpU
neneHuu Ha 3 naroT octatok 1. Ho mpou3BeneHme Takux 4ucen TOKe JaeT OCTaToK 1, Torma kak
uncino A=3p1p2...px +2 AaeT OCTaToK 2.
3amaua Ne7. Jlokasats, 4o B uncioBoit mocnenosatenbroctd {3N + 2}, rne N - marypanshoe

YHCJIO, HET TOYHBIX KBa)IpaTOB.

Pemenne. B qaHHO# YMCIIOBO# MOCIIEIOBATEILHOCTH BCE YMCIIA TIPH JISIICHUH Ha 3 Ja0T
OCTaTOK 2, a KBaJipaT JIIDOOT0 HATYpaJIbHOTO YKCIa TpH JIeJeHUuH Ha 3 qaeT octatok 0 v 1.
3anauda Ne§. B mpsiMOyroiibHOM TPEYTOIbHUKE JJIMHBI BCEX CTOPOH SIBJISIOTCS LIEIBIMUA YU CIIAMH.
Jlokazatp, 94TO JIMHA XOTS OB OJHOTO KaTeTa ASIUTCS Ha 3.

Pewienue. IlycTh nnuHBI KaTE€TOB paBHBI d U b, a muna runoteny3sl paBHa C. Ilo

teopeme [Iudaropa a’+b?=c?. Paccyxnas Tak e, Kak 1 B IpeAbIAyLIEH 3aa4e, HaX0IuM,
YTO OCTATOK OT JIEJIEHUS Ha 3 MpaBOi 4acTH 3Toro cootHomenus paseH 0 wim 1. OcTaTok JieBoi



4acTH MOKET ObITh paBeH () TOJBKO B TOM cCily4ae, Korma oOa yucia d u b nmensrrest Ha 3.
AHaJIOTHMYHO, OCTATOK JIEBOM YaCTH MOXKET OBITh paBeH | TOJBKO B TOM CiIy4ae, KOTJa OJHO W3

uncen @ wmm D menmures Ha 3, a npyroe He nenutcs. Eciu ke o6a yucna a u b we nenstes Ha
3, TO OCTATOK JICBOW YaCTH PABEH 2, M TO3TOMY COOTHOIIICHUE a2 + b2 = C2 HEBO3MOKHO.
HOJA u HOK. Aaroputm EBkinna

3agada Nel. Haiiti HanOospIuii oOnuii genurensb gucena 385 u 132.
Pemenwe. [Ipumenum anroput™ EBKiInaa K JaHHBIM YHCIaM

385=132-2+121
132 =121-1+11
121=1111

n O(i)OpMI/IM €ro B BHJC Ta6J'II/ILIBI JCIICHUA <<CTOJ'I6I/IKOM)>, IIpyU 5TOM YaCTHBIC 3allMChIBACM B

BEPXHIOIO CTPOKY:
2 1 11

385 132 121 11

264 121 121
121 11 0

ITocnennunii HenyiieBoit octatok 11 ects HANOOJIBIIKIT OOIMI NEIUTED.
Otset: HOJI(385,132)=11.

3amaua Ne2. J/I[pobr ~— Hecokpatuma. byaet 11 HecokpaTumoil 1po0b a ?
b a+b
Pemenue. ITycts 0 - mambonpmmii oOmmii nenurens uncen @ un a+b. Torma d
SIBIISIETCST TAK¥KE nenmenehé ux pasHocTH, T.e. uncia D. Ho @ u b - B3aumuo npocteie uncna.

3naunt d =1, u 1pobs HECOKpaTuMa.

a+
[Tpaktnueckoe 3ansatue Ne3. Ouenku YeOwimieBa ansi GYHKIMH YUCIAa TPOCTHIX YHCEI, HE
MIPEBOCXOJIATIHX X.
3amaga Nel. Haiith KoJMYeCTBO HATypalbHBIX dmcel, He npeBocxomsammx 1600 u B3amMHO

IIPOCTBIX C 45.

Pemenne. [ockomsky 45=32.5, Bzanmuo npocteiMu unciamn ¢ 45 sBmsiotes Te,
KOTOpBIE HE JIEIATCS HU Har 136 OHOI/I‘l Ha 5. KomyecTBo umcen, He npeBocxo|' n1ﬂ6moﬂox‘| 1600 u

NENAInXCcS Ha 3, paBHO :533, a JOCJIIuXCs Ha 5 PaBHO = 0

3 1) I
K|_10H6H0q e‘|CTBo grcen, He mnpeBocxoasmux 1600 u gensmuxcs w1 Ha 3 W Ha 5, paBHO
=106. Iostomy konmuecTBO uncen, He npeBocxoasmmx 1600 u aensammxcs 60 Ha

L5 ]
3, mu6o Ha 5, paBHO 533+320-106=747. OcTanpHble YUCIa HE OENATCA HU Ha 3, HU HA 5, T.€. OHU
B3auMHO MpocThl ¢ yrcaoM 1600. Mx konuyectBo paBHO 1600-747=853.

Otser: 853

3amaua Ne2. CKONBKMMU HYJISIMU OKaHUMBaeTcs uncio 201217

Pemienne. Hago BbIUMCINTH, CKOJIBKO pa3 3To uucio aenutrcs Ha 10. [Ins storo Hamo
HalTH, C KakuM II0OKa3aTeleM CTENEHW BXOAAT uuciaa 2 W 5 B pasznoxenue yuciaa 2012!
[Tokaszarens creneHu A 2 paBeH



2012 2012 2012 2012 2012 2012 2012 2012
(L 2 HL HL : HL 16 WJ FWTHL 641ﬁr| L1281 'jr' Lzsﬁwﬁ
|_2012—| ’_20121 =1006 +503+ 251+125+ 62 +31+15+ 7+ 3+1=2004.
(512 U (1022 |
Fmﬂfﬁ W&Cﬁ%ﬂz@ }j DRy |

=402+80+16+3=501.
s [l2s )l 15 Iy I 625 )

[Toaromy 2012! nenurcs va 10 B crenenu 501, 1.e. okanuuBaercs 501 vynem.

Otser: 2012! oxanuuBaercs 501 Hynewm.
3amaya Ne3. Haiitu Haumbonblnee HaTypaibHOE

101-102 -...-1000

on SABJIACTCS LEIIBIM YUCIIOM.
1000!

Pemenue. /lanuyro 1poOb MOXKHO MPECTaBUTH B BUJIE 771001

Tlmmwmwloom C MoKazaTeyem

| | | —142+20+2 164, a B pasnoxenne 100! ¢ mokazarenem
’_ 00] Jrlg 254 |_2 =16.

7 IJ (29 1]

YHCJIOM, HauOOoJIbIIIEE BOZMOKHOE 3HaueHue N JOJDKHO OBITH paBHO

n =164 —-16 = 48.
OtBer. N =148.

3amaga Ne4. Pemnth ypaBHEHHE |_X—| r

nl) 1]

KOJIHMYCCTBO LHECITOYHUCIICHHBIX peIlIeHHfI. X X

yucio N, npu KOTOpOM Ipo0b

A=

TakuM 06pa3oM, s TOro, 4roObl Apodb A Gbuia 1ensIM

, Tae N - parypanbHOE YMCIIO, U HaWTH

[ x|

. Ilycts |_|—k>0 Torna
[n ]

< <k+1, us xoroporo cnemyer
n+l n
k-(n+1)<x<n-(k+1). IMocnenxee HepaBeHCTBO BO3MOXKHO ToMbKO Tipu K < .

Pemenue. [Tpu X >0 umeeT MecTo HepaBeHCTBO <_
n+l n

U3 YyCJIOBHUA 3aJavud I10JIydacM HEPABCHCTBO k <

PaCCMOTpI/IM PECHICHUC 3TOT'O HCPABCHCTBA ITPHU PA3JIMYHBIX 3HAYCHHUAX YHCJId k

K X LlemounciieHHbIC Kom-Bo METOYNCIICHHBIX
peIHeHI/IH pCIJ_IeHI/Iﬁ
0 0<x<n 0,1,2,...,n-1 n
1 n+1<x<2n n+l,n+2,..,2n-1 n-1
2 2n+2<x<3n 2n+2,2n+3,....3n-1 | n-2
-2 | n2-=n-2<x<n? -n | nN>-n-2,n°-n-1 2
-1 | n?-1<x<n? n® -1




[x] =k <0.
IIycts Temepn | — |
X X [n']

k<-< - <k+1, wus xoroporo cmemyer k.n<x< (K +1)-(N+1). Tocremice
n n+

HEPABEHCTBO BO3MOXkHO Tonbko npu K > —(N +1).

Torma wu3 YCJIOBHA  3aja4u  IIOJIy4aceM  HCPABCHCTBO

PaCCMOTpI/IM PCIICHUC 3TOT'O HCPABCHCTBA IIPU OTPULATCIIbHBIX 3HAYCHHUAX YU CJIa k

k X HGHO‘II/ICJ'IGHHBIC Kon-Bo TECIIOYHCIICHHBIX
pelenus peLIeHuH

-1 —-n<x<0 -n,—n+1,...,.—1 n

-2 —2n < x<—(n+1) -2n,-2n+1,...,—(n+2) [ n-1

N+l | n24+n<x<-n+n+2 | -n*+n,—n?+n+1 2

-n —n?<x<n?+1 —n? 1

B utore o6liiee KOJTMYECTBO 1eT0OUMCIEHHBIX petennii pasno N(N +1).
Otser. KonnuecTBo 1eJ10YMCICHHBIX PELIEHNI paBHO n(n +1).

3anaua NeS. Berunciuts 3Hauenns dynkiun Jiinepa wis uncen N =1000,125,360.

Pemrenue. Jlyis permeHust Ha0 BOCIOJIB30BATHCSA CBOWCTBOM MYJIbTHUIUIMKATUBHOCTH
bynkiuu Jinepa u popmyson e€ 3HaUeHUS [T CTENEHH MPOCTOT0 Ynca:

Q(p*)=(p" - pY).

OTcroaa nomyyaem:

@(1000) = (23 -5%) =(23) -@(5%) = (2% - 2%) -(5% —52) =4-100 = 400,

@(125) =p(5°%) = (5° -5%) =100,

@(360) =(22 -32 -5) =(23) -9(3?) - @(5) = (22 - 2%) (3> -3) - (5-1) =4-6-4=96 .
3amaua Ne6. Haiitu 3nauenne Q(2M), ecm usBectro 3nauenue G(M).

Pemenue. Ecau uncino M HedyeTHOE, TO B CUITy MyJIGTHIUIMKATHBHOCTH (QYHKIMHU Diinepa
(p(2m) = (p(2) -(p(m) :1-(p(m) = (p(m)_ Ecnu ke uncio M yer”Hoe, M = 2. n , Tme N -
neuernoe, o P(2m) =@(2¢1 . n) =p(2*?1) -@(n) = (2% — 2) -(n) = 2¢ -@(n).

Ho @(m) =@(2 - n) =p(2*) -@(n) = (2 — 2¢1) -@(n) = 2 .p(n) . Taxum oGpa-

30M, B 9ToM cirydae P(2m) = 2 -¢@(n).
KoneuHnble nennsie 1poou

45

3amaua Nel. Pa3jioskuTh ykciio — B LEMHYIO JPOOb.
Pemenue. [Ipumennm anroputm EBknnna

2 1
45 16 13
32 13 12
13 3 1

OOO'OO-P




DneMeHTHl BepXHEH CTPOKM (HETIONHBIC YAaCTHBIE alropuTMa EBKimma) sSBISIOTCS
3JIEMEHTaMU HcAchoﬁ LIETHOM poOH.

Orser: _ =<2,1,4,3>.
16

3amava Ne2. Haiitu ymciio, mpeacTaBuMoe HermHou qpoopro O =< 2147.3> , 1 MOIXOISIINE
JpoOH.

Pemenue. CoctaBuM TaOJIMITY 151 HAXOXKACHUS IMOIXOIAITUX apoOei. J[7s 3Toro Bo3pMeM
3aroTOBKY TaOJUIIBL.

[

I[anee B BEPXHIOIO CTPOKY BCTABUM 3JICMCHTBI LICTHOM ,Z[pO6I/I.

* 2 1 4 7 3
1
0 1

BTopoii a3neMeHT cpeHel CTpOKM paBEH BTOPOMY 3JIEMEHTY BEPXHEU CTPOKH.

* 2 1 4 7 3
1 2
0 1

ITycTble KIETKH 3aI0JIHAEM 110 MOPSAAKY CJIEBA HAIIPABO M0 CIEAYIOIIEH CXeMe:
YHUCJI0O B BEpXHEH KIETKE yMHOXAaeM Ha YHUCJIO B JIEBOW KIIETKE M MpHOaBiIseM 4YHUCIO U3
MpEeABIAYILEH JIEBON KIIETKH.

* 2 1 4 7 3
1 2 3 14 101 317
0 1 1 5 36 113

OJeMEeHThI CpeleGI\/JI CTPOKHU ABJIAIOTCA YUCIIUTCIIAMHU MMOAXOAAINX I[pO6€fI, a 3JICMCHTHI
HIDKHEH CTPOKHU — 3HAMCHATCIIAMHU. HOCJ’IG,Z[H}IH noaxogdaias I[pOGB ABJIACTCA NCKOMBIM YHCJIOM.

2 3 14 101

Omer: O =_0d=_0 =_0a=__0ad=P _ 317
0 1 2 3 4
1 B 1261 5 36 113
3anaga Ne3. Jlpobe O = 1 3aMEHNTh TIOAXOAAIIEH JAPOOBI0 C BO3MOKHO MEHBIIHMU

3HAMEHATEJISIMH TaK, YTOOBI OrPENIHOCTh He mpeBocxouma 107 .
Pemenue. Paznoxum ganHyo ApoOb B IIEMHYIO 1po0Ob

1 2

7
1261 El 80 121 H ‘ ‘1




88l  [760

363

119 |16 | 2 |

380  [121

17

2 Jo |

Orcroza nonydaeM pasnoxenne O =<1,2,3,7,8,2 > . Haiinem noaxonsmiue apobu

* 1 2 3 7 8 2
1 3 10 73 594 1261
0 1 2 7 51 415 | 881
1 3 10 73 594 1261
[onxoasiume npodu Co = — a1 = _’GZ - _’03 - _,CX4 = U5 =
1 2 7 51 415 881

OLICHKHU [OI'PELIHOCTHA |G —Qn |<

n

e Qn u Qna - 3HaMenaTenu

n+1

. ITo hopmyne

n-oitu (N+1)-

oH n%cozmmnx IpoOei. Pe]I-_HeHI/IeM MOCTABJICHHON 3aJaud SBISICTCS TOIXOMSAIAs JIpPOOb

a = , T.K. G< =

<107,

3 ﬁ 3

51-415 21165

[TpakTuueckoe 3austue Ned, HekoTopble 4acTHBIC CITy4an TeopeMbl Jlupuxiie 0 66CKOHEYHOCTH
MHO>KECTBa IPOCTHIX YUCEN B apU(PMETHUECKON MPOTPECCHH.
Beckoneunble uenHble apodu. Pa3znoxkeHne KBagpaTHYHBLIX MPPALMOHAILHOCTE B

LelHble Apoon

3agaua Nel. Paznoxuts B 6eCKOHEUHYIO [IEMHYI0 Apo0b uncio a = \E .

Pem HHUE. ?anz[ LIETYIO

NS eV

0O0603HaUUM

u JIpOOHYIO
IpoOHYT0

qaCTHu

4qacCThb KaK

JaHHOI'O 1

qycia;
Torma

B1

+2
\/7 AHaJIOTMYHO I YHWCia Bl HaliIeM LEeIyl0 M JPOOHYI0 YacTH:

B_l
1—ﬁ2—3—

q :|_ —|:1,{ = \/7 —1. O6osHaunm gpobHy0 uacTh  Kak
\/Bl —
1 [V o1 3

g, - 3 :\/7+1.

\/? =) > Janee
= VB2 =1 {/P: |-
B3: ? = \/7 +1 . Janee

J7-1 3
)
qs:[\/Eﬂzl’{\/BT}:\/—YB—-

B, 3 _J7+2
-2 1

Janee

TaAKXEC HaxXoJuM ICIIYIO qacCThb

O6o3HauMM  JIpOOHYIO  YacTb  Kak

TaK¥KE HaxoJum qacCThb

LENYI0

O6o3HauuM  JpoOHYI0  YacTb  Kak

TaKXXeE Haxoaum qacCThb

LENYI0

1 .
B,

ncna  3,:

Torma

Torma

B

qucia B3 .

Torma

B4

qucia [34 :



—2
Qs = [\/[374 J—|: 4, {\/[374 }: £1_ O6o3HaunM  JOpoOHYIO YacTh  Kak i Torma

Bs

1 +2
5= = \/7 . OueBunHO, 4TO [35 = Bl , TIOATOMY JaJiee JEMEHTHI LIEIHON Jpo0u

J7-2 3
GymyT moetopshes: O = /7=<2,1,1,1,4,1,1,1,41,1,1,4,..>=<2,(1,1,1,4) >,

Otser: 7 =<2,(1,1,1,4) >.
3amaua No2. Haiitm ymcno, mpencraBUMoe OCCKOHEYHOW YHCTO MEPHOIUYECKON APOOBIO
<(2,1,3,4) >

Pemenne. Yncio O =<(2,1,3,4) > MoxHO mpencTaBuTh B BUAE KOHEUHOH APOOH

a=<2,1,3,4,0>. CocraBum u 3amonHEM TaOmuIy IS OOPAIICHHS LEMIHON apoOH B
OOBIKHOBEHHYO:

* 2 1 3 4 a
1 2 3 11 47 47a+11
0 1 1 4 17 17a+4
J/a+11
McKOMO€E 4YMCIIO PaBHO IIOCIAENHEN MOAXOAALIEN apoou: a= . Orciona
170 +4

HAXOMUM KBanpaTHoe ypasHemne w1 O : 1702 —430 —11=0. Pemas s10 ypasHeHue,

43 + /2597

HaxomumM g = —88888.

34
OTset: A = 43+ N .

34

3anaya Ne3. Haiitu yucno, mpeactaBuMoe OECKOHEYHOW CMEIIaHHOW MEePUOIUYEcKO IAPOOBI0
B =<35,2134)>.

Pemenne. [Tycts O =< (2,1,3, 4) > - uucno, Haiinennoe B npeasiayLieii 3agaue. Toraa

ancio B MoxkHO mpeacTaBUTH B BHE KOHEUHO nenHoit apobu 3 =< 3,5,d > . Cocrasnum u
3aI10JIHUM TaOJUILy 1711 0OpalleHus! LEMHON ApOo0H B OOBIKHOBEHHYIO:

* 3 5 a
1 3 16 16a+3
0 1 5 5a+1
16a +3

Yucno 3 paBHO MOCHeNHeH NOAXOAAIEed apodu: B= - Toncrapnss 3HaueHue

a+1
43+ [2597 5525 —17\/2597'

a= 1 TIpeoOpasysi, HAXOIUM [3 =
> 5525-17 2557 16z
Orser: B = :
1462

JyieMeHThI TeopuM cpaBHeHuii. IloJse KJ1accoB BbI4€TOB

3amauva Nel. Haiitu nBe nocnennue nudpsel unucia 172012,



Pemenue. JIBe mocnemnue 1mudpsl yuciaa MOKa3biBaeT oCTaTok oT Aenenus Ha 100.
Bo3Boas uncio 17 B pa3iuuHble HATypaJIbHbIE CTENICHHU, U HaX0Js OCTaTKU 1o MoAyJ o 100, Mbl

OGHApY’KHM, 4TO MOKasareneM uncia 17 mo moxymo 100 seusercs 20: 1720 =1(mod100).

Iockomeky 2012 =20-100+12 , o 172012 = (1720)100.1712 =172 = 61(m0d100).

Otser: JIBe nocneaaue udpel Yucia 172012 OymyT 6 m 1.
Bamaua Ne2. ITpu kakux N uucno 2" —1 nenwrcs na 72

Pemenue. CpaBHeHHE 2”51(mod 7) BO3MOJKHO TOIZJa M TOJBKO Torma, korma N

JCIINTCS Ha IIOKa3aTCJIb Yuciia 2 1o MOIYJIO 7. DTOT moKa3aTeib PaBCH 3.

Ortser: [Ipu N kpatHOM 3.

3anaua Ne3. Jlokasats, uto uncino 22 +1 oxanumpaercs wudpoit 7 npu m060M HATYpATLHOM
n>1.

Pewenue. Vreepkaenne  3ajaud  osmauaer, uro 22 +1=7(mod10)  wm

2" _ N
2° = 6(mod10) . IIpu N = 2 5310 oueBuano. Jlanee NpuUMEHAEM METOJ MaTeMaTHUYECKOi
I/IH,Z[YKI_II/II/I. Ecnu JIA HECKOTOpPOro HaTypaJ'IBHOI‘ o yuciaa N HUMCET MCCTO CpaBHCHHC

27 =6(mod10), to Bo3Boas ero B KBaapaT, MOTyYHM 22" =36(mod10) =6(mod10).

n+l
3T0 03HAYaeT, 4To 22 +1 take oxkaHUnBaeTCS uudpoii 7.

3anaga Ne4. CocTaBUThH TaOMUIIBI CTIOKEHUS M YMHOKEHUS B TIOJIE KJIACCOB BBIUETOB 110 MOJIYJIIO
11.

Pemenne. BozpMeM mosHyI0 cUCTEMY BBIYETOB MO Moy o 11:
{0,1,2,3,4,5,6,7,8,9,10}.

BrimomnHsisi 0ObIYHBIE OTIEpAINK CIOKEHUS U YMHOXKESHUSI HaJl BBIYeTaMu, OepeM OCTaToOK
OT JICJICHUS pe3yJbTara onepauuu Ha 11.
Tabnuna cnoxxenus

+ 0 1 2 3 4 5 6 7 8 9 10
0 0 1 2 3 4 5 6 7 8 9 10
1 1 2 3 4 5 6 7 8 9 10 | O
2 2 3 4 5 6 7 8 9 10 (O 1
3 3 4 5 6 7 8 9 10 | O 1 2
4 4 5 6 7 8 9 10 | O 1 2 3
5 5 6 7 8 9 10 |0 1 2 3 4
6 6 7 8 9 10 | O 1 2 3 4 5
7 7 8 9 10 | O 1 2 3 4 5 6
8 8 9 10 |0 1 2 3 4 5 6 7
9 9 10 | O 1 2 3 4 5 6 7 8
10 |10 | O 1 2 3 4 5 6 7 8 9
Tabnuia yMHOKESHHS

X 1 2 3 4 5 6 7 8 9 10
1 1 2 3 4 5 6 7 8 9 10




2 2 4 6 8 10 |1 3 5 |7 9
3 3 6 9 1 4 7 10 |2 |5 8
4 4 8 1 5 9 2 6 10 |3 7
5 5 10 |4 9 3 8 2 7 1 6
6 6 1 7 2 8 3 9 4 |10 |5
7 7 3 10 |6 2 9 5 1 |8 4
8 8 5 2 10 |7 4 1 9 |6 3
9 9 7 5 3 1 10 | 8 6 |4 2
10 |10 |9 8 7 6 5 4 3 |2 1

3amaua Ne5. B mosie kiaccoB BBIYETOB MO MOAYJ0 11 pemmuTh cHCTEeMy YpaBHEHHH METOIOM
Kpamepa.

5x+3y =7
X+9y=2

Pemenne. BrplumciasgeM THaBHBIM MW BCIOMOTaTeNIbHBIC OIIPpCACIINTECIIN, IIOJIb3YACH
Ta6J'II/II_IaMI/I CJIOKCHUA U YMHOKCHHS U3 npeﬂbmymeﬁ 3aJa4u:

5 3
A=[" T|=45-21=24=2,
79
7 3
A | |=63-6=57=2,
2 9
5 7
Ay=|, =10 49A 39=5.
x=" 2%y 2%
A2 A2

Oteer: X=1,y=8.
CpasHenus 1-oii crenenu
3amaua Nel. Pemuts cpasuenne 17X =13(mod 23) .

Pemenue. PemaTth cpaBHeHUE OyieM 4eThIPbMsI Pa3HBIMH CIIOCOOAMHU.
1- i cioco6: noxbop. B oTnuune oT ypaBHEHUI CpaBHEHUS MOXKHO pellaTh METOJOM HoJoopa,
MIOCKOJIBKY HEM3BECTHOE X MOXKeT NpUHUMAaTh KOHEYHoe uucio 3HadeHui. [lepebGupas
HaMMEHbIINE HEOTPHUIATENIbHBIE BBIYETHI U3 BCEX KJIACCOB BBHIYETOB MO MOJYJIO 23, HaXOAUM

x =17(mod 23) .
2- i crioco6: Teopema Ditnepa. Pemrenne cpasuenns ax =b(Mod m) ocuosano Ha npuMeneHuu
Teopems: Ditnepa X*™ = 1(mod M) , orkyxa crenyer, uro X =b - a®™-}(mod m) . B nammom
cryqae X =13-17°@Y(mod 23) =13-17%(mod 23) . Beramcisis 3Hauenns creneneit uncia
17 mo wmomymo 23, maxommm, uro 17?1=19(mod23) » 13-19=17(mod23), re.
x=17(mod23).

m

3-ii crmoco6: nemnble npobu. Jlms pemrenns cpaphenms ax =b(modm) Hazo apods —
a

PAa3JOXKUTH B LIETTHYIO APOOb U HAUTH YUCIUTEb IPEANOCIeIHEeNH MOAX0 e 1poou.



23 23

Pa3n0kuM 0OBIKHOBEHHYIO Ip00b — B LENHYIO APOOb: — =<1,2,1,5 >. Jlnuna nomyueHHoi

LIeTTHOM JIpoOu paBHa N = 3. Haiinem nmoaxomsiime JIpoou:

* 1 2 1 )
1 1 3 4 23
0 1 2 3 17

YucnuTenp nmpeanocieqHe nmoaxondueil 1poou paseH 4. PemieHne cpaBHEHMsI HAXOIUM 110
dbopmyme:

x=(-1)"-b-P_, (modm) = (-1)3 -13- 4(mod 23) = —6(mod 23) =17(mod 23)

4- 1 cmoco06: m3MeHeHue kodddummenton. [Ipeodbpazyem cpaBHeHUe, 3aMeHSST KOIPPHUIUCHTHI

Ha JIpyrue, CPaBHUMbIE C HUMU I10 JAHHOMY MOJYJIIO. 3aTEM MPUMEHSIEM CBOMCTBO CPABHEHMIA:
00e yacTu CpaBHEHHSI MOXKHO JEJIUTh HA YHCIIO, B3aUMHO ITPOCTOE C MOJLYJIEM.

17x =13(mod 23),
40x =-10(mod 23),
4x = -1(mod 23) ,
4x = 22(mod 23) ,
2x=11(mod 23) ,
2x = 34(mod 23) ,
x=17(mod23).
Otser: X=17(mod 23).

3anaya Ne2. Peminth cucteMy cpaBHEHHM

Jx =5(mod 7)
|X= 3(mod11)
Pemenue.

1- i crioco. TTepeiizeM OT CpaBHEHHS K PABEHCTBY, BBEIS HOBYIO lepeMeHHyio: X =9+ (Y
TToaCTaBUM 3TO BBIPaXKEHHE BO BTOPOE CPABHEHHE CHCTEMBI 1 IIPE0bpasyem.

5+7y=3(modl1l),
7y=-2(mod1l),

—4y =-2(mod11),

2y =1(mod1l)
2y=12(mod1l),

y =6(mod11) ,

y=6+11z
X=5+7(6+11z2) =47 +77z,
X=47(mod77).

2- 1 crioco0: kuTaiickas Teopema 06 ocratkax. PaccmMorpuMm BermoMorarenbHbIE CpaBHEHUS:

11y=1(mod7) u 7y =1(mod11).




Ux pemenus: Y = 2(mod7) u y=8(modll). Bosemem Y:=2 u Y, =8. Torna no
KHTAKCKOM TeopeMe 00 OCTaTKax IOJIydaeM
x =11-5-2 + 7-3-8(mod 77) = 278(mod 77) = 47(mod 77) .
Otser: X=47(mod77).
Heonpenenennbie ypaBHeHHsI

3anauya Nel. Pemuth Heonpenenennoe ypasnenue 95X +11y =13 .

Pemenne. Haiinem CcHayasia 4acTHOE  pElICHHE, Iepeas OT  ypaBHEHUSA K
BCIIOMOTaTeJIbHOMY CPaBHEHUIO:

5x=13(mod11),
5x =35(mod11),

X=7(mod1l).
OTCIO,I[a ojry4dacm
X = 13-5-7 _

7, vy = _
0 yO 11 2'

O61uee peUICHUC HCOMPECACIICHHOI'O YPABHCHUS TCIICPb UMECT BU

[x =7 -11t
L teZ.
iy:—2+13t
<[x:7—11t
O : , )
TBET Ly=—2+13t teZ

3anmavya Ne2. Ha moute nponarotcs Mapku 1eHoil mo 3 py6mas u o 11 py6mneit. Ckonbko Mapok
MOHO KynuThb Ha 100 pyGumeit?

Pemenne. Coctapnsem Heonpenenennoe ypasaenne 3X +11y =100 , rne X u Yy -
KOJIMYCCTBA MAapoK 1'F0 158 2'r0 TUIIOB COOTBETCTBCHHO. HaXOI[I/IM YaCTHOC PCIICHHUEC!

Xo =4, Yo =8. O6mee penrenne nmeer BH

J X=4-11t
teZ.
Y= 8+ 3t
HO CMBICJ'Iy 3aa4u HCU3BCCTHBIC X n y JOJI’)KHBI 6LITB HeOTpI/IHaTeJ'IBHBI. 9TO aacT
nBoitHoe HepaBeHCTBO i nepemennoit {: —_ <t < _ . Ilenouncnennas nepemenHas
3 11
HpI/IHI/IMaCT 3HAUYCHUA tl = _2;t2 = _11t3 = O .UM COOTBCTCTBYIOT peI_HCHI/I}I ypaBHeHI/ISI
X1=26, y1=2,
X2 =15,y2 =5,
X3=4, y3=8.
Oter: X1=26, y1=2; X2 =15, y2=5; x3=4, y3=8.
m+5
3anaua Ne3. HaiiTu Bce uunciia, Ha KOTOpbIE MOXET OBITh COKpaTHMa Jpo0b . IIpu xakux
5n+2

3HaueHUsAX yucia N 1podk OyaeT CoOKpaTuMoit?



Pemenue. [IpoOp cokparuma, Korjna HawOONBIIMK OOIMIMHA ACIUTENh YWUCITUTENS U

(7Tn+5=d-x
snamenartens Gosbine 1. Ecom d = HOJ(7n+5,5n +2), To 3 . Uckmovas u3
|5n+2=d-y

atoit cuctemsl uucno N, momyunm 0 - (5X —7Y) =11. TMockoneky umcio 11 mpocrtoe, TO

d=11 u (5X—-7y)=1. Pemas mnocreaHee HEONpeAEIECHHOE YyPABHEHHE, IIOMyUHM

(x =3+ 7t

2[y=2+5t ’
n=4+11tteZ.

Otsert: JIpo6b MOkeT GbITh cokpaTuma Tobko Ha 11 mpu N=4+11tteZ.

teZ. U3 sroro PEIICHUEC HAXOAUM, IIPHU KAaKHWX 3HAYCHHAX n I[pO6I) COKpaTHumMa:

IlepBooOpa3Hble KOPHU M UHIEKCHI
3amaua Nel. Haiitu nmepBooOpa3Hblii KOpeHb 1o Moayo 17.
Pemenue. [TpoBepum umcno 2:

22 = 4(mod17), 23 =8(mod17),2* =16(mod17),2° =15(mod17),
2% =13(mod17),27 =9(mod17),28 =1(mod17).

DT0 03HaYaeT, 4To MokKaszaTelp yncia 2 no Moayito 17 paBeH 8, u uncio 2 He SBIsSETCS
[1epBOOOPA3HBIM KOPHEM IO MOy IO 17.
[TpoBepum yuco 3.

32=9(mod17),3*=10(mod17),3*=13(mod17),3° =5(mod17),3% =15(mod17),
3" =11(mod17),3% =16(mod17),3° =14(mod17),3*° =8(mod17),3' = 7(mod17),
32=4(mod17),3" =12(mod17),3' = 2(mod17),3' =6(mod17),3'® =1(mod17).

ITokazarens umcna 3 mo moxymo 17 paBeH 16, mostomy uumcio 3 sBiseTcs
NepBOOOPa3HBIM KOPHEM 1O MOAY0 17.

3amaua Ne2. Ha nudep0Oaate gacoB pacctaButh uncia 1,2,3,...,12 tak, 4ToObI 1151 TIOOBIX TpEx

qucen a,b,c , CTOSIIIIUX MOJIPST, YUCIIO b?—a-c nenuiaoch Ha 13.

Pemenwue. Yncno 13 — npoctoe. Bo3sMeM 1r000i#i mepBooOpa3HbIil KOPEHB 110 MOTYIT0 13,
Hanpumep 2. BeimuiieM ero ABeHaaaTh CTETICHEH:
2,4,8,16,32,64,128,256,512,1024,2048,4096.
D10 reomerpuueckasi mporpeccus. [1o cBONCTBY reoMeTprudecKoil MPOTPECCHH KBaapaT

IH000r0 4WieHa paBeH MPOM3BEACHUIO JIBYX COCEIHUX YIICHOB: b?=a-c. Eciu uncma
IIPOrpeCCUy 3aMEHUTh UX OCTaTKaMU IpH JiesieHnu Ha 13:

2,4,8,3,6,12,11,9,5,10,7,1,

TO MOJIyY€HHasl TOCIIeI0BATEIbHOCTh Oy I€T YIOBIETBOPATh YCIOBUIO 33Ja4l. DTH YHCIIa MOXKHO
paccTaBuTh Ha nugepOIaTe HauMHas ¢ Jrdoro Mecra. Kpome Toro, MOXKHO ABHraThcs Kak IO
4acOBOM CTpEJIKE, TAK U IPOTUB YAaCOBOU CTPENIKH.

CreneHHble M MOKa3aTeJIbHbIE CpaBHECHHUSA

3amaga Nel. PemnTh cpaBHEHHE 7X3 =3(mod11) .

Pemenwre. Yucio 2 siBisieTcst mepBooOpasHbIM KopHeM 1o MoayJtro 11. CocraBum Tabiuiry
MHJIEKCOB 1O MoAy o 11 u ocHOBaHUIO 2.

21 =2(mod11), 22 =4(mod11), 2% =8(mod11), 2* =5(mod11), 2° =10(mod11),
2°=9(mod11), 2" =7(mod11), 28 =3(mod11), 2° =6(mod11), 2!° =1(mod11).

| X 1 |2 |3 | 4 |5 IB |7 | 8 E | 10




(inde) [o |1 |8 [2 [4 |9 |7 |3 |s |5

[IpouHICKCUPYEM JaHHOE CPaBHEHHE M MOJy4MM HOBOE CPABHEHHE I10 MOJIYJIIO
@(11) =10. Beeném nosyio nepemennyio Y = Ind(X):
ind(7) + 3ind (x) =ind (3)(mod10),
7+ 3y =8(mod10),
3y =1(mod10),
3y=21(mod10),
y =7(mod10) .
ITo Ta6muie unjexcos Haxomum X =7(mod1l).

Oteer: X =7(mod1l).

3amaua Ne2. Pemuth nokasatensHoe cpasienne 5 -8*=3(modl1l).
Pemenue. [TpounieKcHpyeM JJaHHOE CpaBHEHHUE, BOCTIONb30BABIIMCH TabIHIIEH HHIEKCOB
3 TIPE/IbLLYIIEro MpUMepa:
ind(5) +x-ind (8) =ind (3)(mod10)
4 + 3x=8(mod10)
3x = 4(mod10)
X =8(mod10)
Otser: X=8(mod10).
3amaua Ne3. Peumnts cpasuerne X2 + 7X+5=0(mod13).

Pemenue. IIpeoOpa3syeM cpaBHeHMsI IyTeM 3aMeHbl KO3(Q(UIMEHTOB Ha JpyTue,
CpaBHMMBbIE C HUMHU IO Moay:to 13:

—6x+5=0(mod13),

— 6x + 9 =4(mod13),
(x —3)? - 22 =0(mod13),
(x—=1)(x—5)=0(mod13),
X1 =1(mod13), X, =5(mod13).

Takum 06pa30M, CpaBHCHHEC UMCCT JIBa PCIICHU.

Oter: X1=1(mod13),x2 =5(mod13).

Cumsoa Jle:xkanapa

(26

3agava Nel. Beruucnoute cumBodn Jlexxanapa ‘ ‘ .

\43)

PCI_LIGHI/IC BOCHOJ‘ILS{CMC}I CBOMCTBaMH CUMBOJIA HexcaH)?pa:
43

(26) (2-13) (2 4321 43-113-1

@) \43J ) L43j D7D )

o ome (43) (43) (4) (22)
R T A VA E Tt



3agaya No2. Jloka3zaTh, 4TO MPOU3BEACHUE ABYX MOCJIEAOBATEIbHBIX HATYpPaJbHBIX YHUCEN MPHU
neneHuu Ha 17 He MOKeT JaBaTh B ocTaTke 1.
Pemienue. [TycTh mpousBeieHUE ABYX HOCIIE0BATEIBLHBIX HATypalbHbIX uncenl X u X +1

nipu nesennu Ha 17 maer B octatke 1. Torja umeer mecto cpauenne X - (X+1) =1(mod17).
[Ipeobpazyem, mosib3ysiCh CBOMCTBAMH CPAaBHECHHIA:
X2 + x =1(mod17),
4x? + 4x = 4(mod17),
4%2 + 4x +1="5(mod17),
(2x + 1)? =5(mod17).
[Tocneanee cpaBHEHHE BO3MOXKHO, €CIIH YUCIIO D SBISIETCS KBaIPATUUHBIM BHIYETOM I10

ogyiuo 17. H(E)ci;sgl;lgw c HOWMB ﬁMB(F %Texcaana

) g s e -

DTO 03HAYAET, YTO YUCIO 5 SBISETCA KBAAPATUYHBIM HEBBIYETOM IO MOAYyNo 17,
nosromy cpasrenne (2X +1)2=5(Mod17) me mmeer pemenmus.

3agaua Ne3. J/loka3aTh, 4TO MPOCTOE YUCIIO BUJA p=4n + 3 Hemb3s IPENCTABUTH B BUJIE
CYMMBI KBaJJpaToOB JIBYX HaTypajIbHbIX YUCEI.

Pewenue. Jlonyctum, uro P = aZ +b?. Torma a2 +b? = 0(mod p) . Orcrona nomyyaem

——bz(mod P). Yucna u b B3aumuo npoctel ¢ P . Bossmem umcio C Takoe, uTo

b-c=1(mod p). Torza (a-c)?>=-1(mod p). dro osnauano b, uro umcio (-1) sBusercs

KBanpaTHqHLIM BbrdeTOM 10 Moaymo [ . Ho 3Hauenuwe cumBona Jlexxanapa mist yucia (-1)

paBHO k? J

moxymo P=4n+3.

=Dy

—1, 1e. (-1) sBNsETCA KBAAPATHYHBIM HEBBIUETOM IIO

3az[aqa Ne4, Yucma @ u b MOKHO IIPEACTABUTHL B BUAC CYMMBI KBAAPATOB ABYX LCJIbIX YHUCEII.
I[OKEB&TB, 4TO UX MPOU3ZBCACHHUC TAKKC MOKHO NPECACTABUTH B BHUJAC CYMMBI KBAaJIpaTOB ABYX
OCJIBIX YHUCCII.

Pemenme. [Tycts @ = X2 + Y2 u b =22 +1? . Torma
ab = (X% + y?)(2% +12) = X222 + X2t% + Y222 + y?t% = (X2 + yt)? + (xt — yz)2.
3agava Ne5. JlokazaTh, 4YTO YHCIIO (1+ a2) . (1—|— a2) (1—|— a2) SIBJISIETCSI CYMMOM KBaJIpaToOB
1 2 n
JIBYX LIETBIX YUCE, Tjie Al,d2,...,dn - IebIe YHCTa.

Pemienue crnepyer W3 mOpeablaynied 3aJadyd MPUMEHEHHWEM METOJla MAaTeMaTH4YeCKOM
WHIYKIIUH.

Kpurtepun ouenku

3auéT Mo IUCHUIUIMHE 03 MPOXO0XKIAEHHUS] UTOIOBOTO KOHTPOJIS BBICTABISIETCS CTYACHTY
IPU YCIIOBHM YCHEIIHOTO MPOXOXKJEHHS MM TOYEK pyOeKHOTr0 KOHTPOJIS B CEMECTpe U IpH
KOJIM4YecTBe HaOpaHHBIX 0ayuioB He MeHee 80 B COOTBETCTBUM C PEHTHMHIOBOM CHCTEMOW ydera
yU€OHBIX JOCTHKEHHUN CTYACHTOB.

3a4éT MPOBOUTCS B YCTHOU (hopme.



B xone orBera cTyjeHTa IPEnoaaBaTellb UMEET MPaBO 3a/1aBaTh JONOJHUTEIBHBIE BOIIPOCHI
10 MaTepUally, BBIHECCHHOMY Ha 3a4eT. Bo Bpems caauu 3a4€Ta ¢ OLEHKON CTyACHTAaM 3allpeIlaeTCs:

1. Tlonb30BaThCs CpeaCTBAMH MOOHMJIBHOW CBSI3M M MHBIMU CPEJICTBAMM XPAaHEHUS U
nepeaayn uHGOpMalMH.

2. BecTr neperoBopsl U OCYLIECTBISTh HHBIE KOHTAKTHI C APYTUMH CTYJCHTaMH C IIEITbI0
CIauu 3a4eTa.

3. BBIXOIUTh U3 ayAUTOPUH, TJ€ TPOBOIUTCS 3a4ET, 10 TOTYUCHHUS OLCHKH.

4. 3anepkuBaTh cAavy JIMCTa OTBETA [10CIE 00BSABICHU IpenojaBareaeM 00 OKOHYaHUH
BPEMEHU ITOATOTOBKH.

5. BBIHOCHUTB JIUCT OTBETA U3 AyJUTOPUH 110CIE OKOHYAHUS 3a4eTa.

OneHka «3a4TeH0» CTaBUTCS B TOM Cllydae, KOTJa CTYJEHT JIEMOHCTPUPYET IOJHOE 3HAHUE
y4eOHOro marepuaia, JEMOHCTPUPYET CUCTEMATUYECKUH XapakTep 3HaHuM no aucuuiuinHe. OTBer
NOJHBIA M TPaBWIBHBINA, MOATBEPXKICH NPUMEpPaMH; HO MX OOOCHOBaHHME HE apryMEHTHPOBAHO,
OTCYTCTBYET COOCTBEHHas TOYKa 3peHus. Marepuan H3/I0)KEH B ONPEAEICHHON JOrMYecKon
MI0CJIEIOBATEIBHOCTH, MOTYT OBITh AOMYIIEHBI 2-3 HECYIIECTBEHHBIE MOTPEIIHOCTH, UCTIPABICHHBIC
no TtpeOoBaHuIO mpenojaaBatens. CTYIEHT MOXXET HCHBITHIBATh HE3HAYMTEIbHBIC TPYIHOCTH B
OTBETaxX Ha JOIOJIHUTENbHBIE BOIPOCHL. MaTepuan H3JI0K€H OCO3HAHHO, CAMOCTOATEIBHO, C
MCII0JIb30BAaHUEM COBPEMEHHBIX HAYYHBIX TEPMUHOB, MATEMATHUECKUM S3BIKOM.

OneHka «He3a4TeHO0» BBICTABISIETCS CTYJCHTY, KOTJa OH JEMOHCTPHpPYeT NpoOenbl B
3HAHUSAX OCHOBHOI'O y4eOHOIro MarepHaia 1o JucuuiuivHe. [Ipu otBeTe oOHapyXeHO HENOHUMaHHE
CTYJIEHTOM OCHOBHOI'O COJEPKaHMsI TEOPETUYECKOr0 MaTepualla WIN JOIYIIEH sl CYLIECTBEHHBIX
OLIMOOK, KOTOpPbIE CTYJIEHT HE MOJKET MCIpPaBUTh IPU HABOAALIMX BONpOCAX IperojaaBaTeis,
3aTpydHsieTcss B OTBeTaXx Ha BOMpochl. CTyNeHT MOAMEHW HayYHOe OO0OCHOBaHHE TpoliIeM
paccyxaeHueM ObiToBoro miaaHa. OTBeT HOCHUT ITOBEpXHOCTHBIM XapakTep; HaOIoAaTCs
HETOYHOCTHU B UCIIOJIb30BAHUH HAYYHOU TEPMUHOJIOTUH.

Caenennsi 00 yTBep:KAGHMH NPOrpaMMblI HAa O4YepexHOM Y4eOHBI IO W PerucTpanuu
U3MEHEeHU M

Y4eOHbIiH Pemenue Bueceunrnle n3MeHeHUsS Iloammuce 3aB.

rof Kadeapsl kadenpoi
(Ne mpoTokona, mata)







