[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
®WNO: Haymosa Hatanus AnekcaHapoBHa

[lonxwocts: Pexrop MHUHUCTEPCTBO [TPOCBEILEHNS POCCUICKOI ®EJIEPAIINN

flara noﬂ”McaWéﬂéggﬁg%égf%sc'g]ﬂapcmeﬂﬂoe ABTOHOMHOC 06pa30BaT€J'ILHOC YUYPECKACHUC BBICHICTO 06pa30BaHI/I$I

YHAKaoHbIA NIDOTPAMMHbIN KO- CTBEHHBI YHUBEPCUTET IMPOCBEILLEHUS»
6b5279da46034bﬁ679172803da§g;g%?[%@5}1@ TBEHHBIII YHUBEPCUTET IPOCBELIEHUS)

Ou3NKO-MaTeMaTH4eCKuil (PaKkyIbTeT
Kadenpa Bricuiei anreOpbl, MaTeMaTHYECKOTO aHAIN3A U TEOMETPUN

CornacoBaHo 1eKaHOM (PU3HKO-
MaTeMaTHYeCKOro (hakyibTeTa
« » 20 r.

/ Kynemosa 0./1./

PaGouyas nporpaMmma IuCHUIINHBI
Teopus uncen

HanpagJjieHue noJAroToBKu
44,03.01 INemarornueckoe oOpa3oBaHHe

Hpoduin:
Marematuka

KBanudpukauus
bakamasp

®opma 00y4eHust
3ao4Has

CornacoBaHo ¢ y4eOHO-METOJMUECKON KoMuccuel — PexoMeHmoBaHo kadeapoii BeICIIEH anredpsl,

¢bu3MKO-MaTeMaTHIEeCKOro (hakyypTeTa MaTeMaTHYECKOT0 aHAJIN3a U TEOMETPHU
IIpoTokon «_ » 20 1. Ne IIpoTokom oT «_ » 20 1. Ne
[Ipencenarens YMKom 3aB. kadenpoi
/ Kynemosa 10./1. / / Konnpatsea I'.B. /
Mocksa

2025



ABTOpP-COCTABUTEb:
[Muauyk U.A., kanaunaTt Gpu3nko-MaTeMaTHYECKUX HAYK, JTOICHT

PabGouass mporpamma muctuiuimHbl «Teopus dwWcen» COCTaBlIeHA B COOTBETCTBHUHM  C
TpeboBanusMu ~ DenepadbHOrO  TOCYAAPCTBEHHOTO  0Opa30BATENbHOTO  CTAaHAApPTa  BBICIIETO
oOpazoBanus mo HanpasneHuto noarotoBku 44.03.01 Ilexarorndeckoe oOpa3oBaHuE, YTBEPKICHHOTO
npukazoM MMHOBPHAYKMU Poccun ot 22.02.2018 1. Ne 121.

JlucuumamHa BXOAWT B 00s3aTelbHYI0 YacTh bioka 1 «JluciumiauHbel (MOIYNIN)» U SBISICTCS
00s13aTeIbHOM JIJIS1 U3YYCHUSI.

Peanusyercs B hopmare 3MeKTPOHHOTO 0OYYCHHUS C TIPUMEHEHHUEM JUCTAHIIMOHHBIX 00pa30BaTEIIbHBIX
TEXHOJIOTHH.

I'ox Hauana moAroToBku (o yuebHomy miany) 2025



COJIEP)KAHUE

1. TItaHupYEMBIC PE3YIBTATBI OOYUCHHS .. .vvveersenreneeneeneaneansannennns

2. MecTo AMCIUIUIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrPaMMBHI . ......

3. O0BeM U COACPIKAHUE TUCITUTUTHHBL . ....uvnrtereeneereeennanneaneerenennennn

4, Y4ueOHO-MeTOANYECKOE 00€CTICUeHUE CaMOCTOSITEIIbHONW PabOoThI 00yJaroIuXcs
5. ®oH/I OIICHOYHBIX CPEJICTB I IPOBEJACHHS TEKYINEH U MPOMEKYTOYHON
ATTECTALIUH I10 JUCIHHTIIMHE .......ooeieeeenneeeanneaninnanns

6. Y4eOHO-METOIMYECKOE U PECYPCHOE 00SCIICUCHUE TUCIUTUINHEI .. ......

7. MeToaudeckne yKa3aHus 110 OCBOCHUIO JUCIMILIAHBI ...........o.vevns..

8. b opMaIimoHHbIe TEXHOJIOTHH VIS OCYIIECTBICHUS 00pa30BaTeIbHOrO Mporecca
NCOIDI1Z (01017000117 5 (<R

9. MartepuanbHO-TEXHUYECKOE 00€CIIeUCHHE TUCIIUIUIAHEI . ...............

ol

17
19

19
20



1. INTAHUPYEMBIE PE3YJIbTATBI OBYUYEHMUS

1.1. Hean u 32124 TUCHUTLTHHBI
eanb ocBOEHUNA TUCHMILIAHBI:
q)OpMI/IpOBaHI/Ie y CTYIICHTOB O6IIICI>'I MaTCMaTI/I‘leCKOI‘/'I KyJ'II)TypI)I, OBJIaACHNUEC UMU OCHOBHBIMHU MAaTEMATUYCCKUMHU
IIOHATUSAMU, METOAAMU peIHCHI/ISI 3a1a4 C(bOpMyJ'H/IpOBaHHI)IMI/I B paMKaX ,[[aHHOfI HpeIlMeTHOﬁ 06ﬂaCTI/I, 158 YMCHI/IH
MIPUMEHSATE UX B MPOGECCHOHAIBHOMN ACSITETHEHOCTH.
3agauM AMCHMUILIUHBL:
- 3BHAKOMCTBO CTyI[eHTOB C OCHOBHbBIMU aﬂl"e6paI/I‘ICCKI/IMI/I IIOHATUAMU U 3aKOHOMCpHOCT§IMI/I BI)ICIHCI?I anre6pm;
- (bOpMI/IpOBaHI/Ie y CTy,Z[eHTOB Hpe,Z[CTaBJ'IeHI/Iﬁ O 4YHcCiIaX, MHOI'OYJICHax OT O,I[HOﬁ N HCECKOJIBKNX HCHU3BCCTHBIX,
OCHOBHBIX allTe0pandecKuX CTPYKTypax;
- OCBOCHHEC OCHOBHBIX II€AArOrM4Y€CKUX METOJ0B, BEBIUYMCIIUTCIIBHBIX CXEM U HpI/ICMOB;
- IPUBUTHE HABBIKOB ITPIMEHEHHS alreOpamdecKoro anmapara Ipy U3ydeHNH IPYTHX Pa3IeioB MAaTeMaTHKU;
-3HAKOMCTBO CTyI[eHTOB C OCHOBHBIMH MAaTCMAaTHUYCCKUMU ITOHATUSIMU U SaKOHOMepHOCTﬂMI/I;
'(pOpMI/IPOBaHI/IC y CTYHCHTOB HpCI[CTaBJ'ICHI/Iﬁ 06 OCHOBHBIX ITOHATUAX TCOpI/II/I YHUCCII,
-OCBOCHHUEC OCHOBHBIX BBIYUCIUTCIBHBIX CXEM U HpI/ICMOB.

1.2. Ilnanupyembie pe3yJbTaThbl 00y4eHUsI

B pesynprare oCcBOEHHMsS DaHHOW AWCHMIUIMHBI Y OOydYaromuxcs (GOPMHUPYIOTCS CIEAYIOIIHE
KOMIICTEHIIHH:

VYK-1. CrocobeH OCyIIeCTBIIATh MOWUCK, KPUTHYECKH aHalIW3 M CHHTE3 HWH(OpMaLuHy,
MPUMEHSTh CUCTEMHBINH OJXO/1 JJIsl PELICHHUS TIOCTABICHHBIX 3a1a4

[IK-1. CnocoOeH ocBauBaTh U UCIOJB30BAaTh TEOPETUYECKUE 3HAHUS U MPAKTUYECKUE YMEHUS
Y HaBBIKU B MPEJIMETHOM 00JIaCTH NIPU PELICHUU PO(EeCCHOHATBHBIX 3a1a4

2. MECTO JUCHHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM
IHPOI'PAMMBbI

JucuumniuHa BXOIUT B 00sA3aTenbHylo yacTh binoka 1 «/lucuumniavssl (MOIyau)» U sABIsSETCS
00s13aTeNbHON /11 H3YUYCHUSI.

Jis ocBoeHus aucuMmiiuHbel «Teopus dYucen» CTYyIEHThl HCHOJB3YIOT 3HaHUS, YMEHUS,
HaBBIKH, IOJYYEHHBIE U CPOPMHUPOBAHHBIE B X0O/1€ N3YUEHUS TUCIUILINH: «MaTeMaTu4ecKuii aHaIu3»,
«DnemMeHTapHas MaTeMaTHUKay.

Wzyuenne aucuuruiuael «Teopust yucen» sBisercs 0a3oi A JanbHEHIIEr0 OCBOCHHUS
CTYJAEHTaMH JUCHUIUIMHBI «Teopust QyHKIUI NEeHCTBUTENBHOIO MepeMeHHoro», «Teopust QpyHKumii
KOMILIEKCHOTO IEPEMEHHOT0», «Teopus rpadoBy.

3. ObFBbEM U COAEP)KAHUE JUCLHUIIJINHBI

3.1. O6neM TUCHHUIIIHHBI

[MTokazarens 00beMa TUCIUTUTHHBI Kon-Bo wacos
OObeM TUCHUTUINHBI B 3a4€THBIX SJHHUIAX 3
OO0beM TUCIHITIMHEI B 9acax 108(12)*
KonrakTtHas pabora: 12,3
HCKHI/II/I 4(4)Z

1 .
Peanmuzyercs B popmare 31eKTpOHHOTO 00YUEHHUs C PUMEHEHNEM TUCTAHITMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTUI
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PCaJ’II/ByeTCﬂ B (bopMaTe JJICKTPOHHOI'O O6yq€HI/IH C IPUMCHCHUEM NUCTAHIIUOHHBIX O6paBOBaT€J'ILHLIX TCXHOJIOT'HHU
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[TpakTuyeckue 3aHATHSI 6(6)°
KoHTakTHBIE Yachl HA TPOMEKYTOUHYIO aTTECTAIUIO: 2,3
DK3aMeH 0,3
iy
[Ipendk3amMeHalMOHHAS KOHCYIbTALIUS 2(2)
CamocrositenbHas paboTa 86
Kontponb 9,7

dopma NpOMEKYTOUHOM aTTECTALMU: SK3aMEH B O CEMECTpE.

3.2. Conep:kaHue JUCHUNTIHHBI

HanmenoBanue pa3aesioB (TeM)IUCHUNIMHBI KoJ-Bo yacoB

Jleknuu

paxkTun
YyecKue
3aHATHSA

Tema 1. . Jlemumocts nenbix ancei, HOJ, HOK wu ux cBoiicTBa 12
JlenMMOCTh LIEJBIX YHCEN, CBOMCTBA JeiMMMOCTH. HacTHoe W ocratok. HamGonpmiuii
oOmwmit aenutens u aaroput™m EBkmupa. Ceoiictea HOJl ¥ B3aUMHO TPOCTBIX YHCEI.
Hanmensiee o01iee KpaTHOE U €T0 CBOWCTBA.

Tewma 2. [IpocTsie uncia 1° 1°

[Ipocteie uyucna. OcHoBHas Teopema apupmeTuku. CBONHCTBAa MPOCTHIX YHCEI.
beckoHeUHOCTh MHOKECTBA MPOCThIX uuceln. Pemero Oparocdena. HepaBeHncTna
UeoObimeBa. Kanonnueckoe pa3iokeHne HaTypaJIbHOTO YuCIIa.

Tema 3. TeopeTnko-uncioBble GyHKIUN 1° 1

Ilenast u npoOHas yacTU NEUCTBUTENBHOrO uyucia. Yucno npenutenedl U cymmal
NeJIMTENEeH HaTypaJbHOIO YHCIa.

Tewma 4. Teopusi CpaBHEHHI B KOJIBIIE IEIBIX YHCET 12 12
CpaBHeHust. CBoiictBa cpaBHeHu. Konblo u mone kinaccoB BeiueToB. [lonHas cucrema)l
BbIUETOB. [Ipr3Hak nojaHo# cuctembl BeIYeTOB. [IprBeeHHasa cuctema BbiueToB. [Ipu3Hak
[MPUBEIICHHOW CHUCTeMBI BbUETOB. DyHKIMsa Oinepa. Teopembr Oitnmepa u Depma.
CpaBHEHHsI IO CTENEeHU MpocToro uucia. CpaBHEHHsS MEPBOM CTENEHU C OJHUM|
HEHU3BECTHBIM.

Tewma 5. Pemenne cpaBHEHHI 12
Penrenue B 1eNbIX YKcIax ypaBHeHHs ax + by = c. CpaBHEHHE 10 IPOCTOMY MOJIYJIIO.
Hucno peweHuit cpaBHEHUS N0 MpocToMy Moayiro. Teopema Bunbcona. Penykuus
CPaBHEHHS 110 COCTABHOMY MOJYJIIO K CPABHEHHIO 110 CTETIEHH IIPOCTOr0 YKCia U K
CPaBHEHHMIO 10 IPOCTOMY MOJYJIIO.

Tema 6. [lepBooOpa3Hbie KOPHU U UHIEKCHI 12
[lokazarens uyncia o MOAYJII0, CBOWCTBA NOKa3aTesl. YUCII0 KJIacCoB € 3aJaHHBIM
nokasaresneM. [lepBooOpasnbie kopHU. CyIiecTBOBaHNE IEPBOOOPA3HBIX KOPHEH
110 MpocToMy Moy 0. MHIEKCH U UX CBOMCTBA. J[BydsieHHBIE CPaBHEHHUS 110
[IPOCTOMY MOJIYJIIO.

3 Peanmuzyercs B popmare 3IeKTpOHHOTO 00yUEHHUS C MPUMEHEHHUEM JTUCTAHIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHIA
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Tema 7. [IpunoxxeHus T€OpUH CpaBHEHUI

CucteMsbl curcieHus, apupMeTHIecKue onepanuy Hajl YUCIaMy B 331aHHON
cucreMe cuucienus. IlepeBon yncen U3 0IHON CUCTEMBI CYUCIIEHUS B APYTYIO.
[Tpusnaku nenumoctu. Ilpusnak Ilackans. [Jdecsatuunbie npodu. Koneunsie,
YHMCThIE IEPUOJUUECKUE U CMEILIaHHbIE IEPUOANYECKHE AECATUYHbIE APOOH.
Llenubie npodu. CymiecTBOBaHUE U €IMHCTBEHHOCTh 3HAUEHUS LIEITHON APOOH.
[IpencraBnenue AeHCTBUTEIbHBIX YMCEN MOAXOASIIMMU Jpodsmu. Teopema
Jlupuxie U ee NPUMEHEHUE K IIPEACTABICHUIO IIPOCTOTO YKUCIIA B BUJIE CYMMBI

NBYX KBaJIpaToB. AJreOpandecKue v TPaHCIICHICHTHbIE YHCIA.

12

Htoro

42

62

4. YYEBHO-METOJUYECKOE OBECIHEYEHHUE CAMOCTOSATEJBHOM

PABOTBHI OBYYAKOIINXCSA
TeMbl 11t MN3yuaempie Bonpocsl [Koi- Dopmbl MeTtonuueckoe Dopm
CaMOCTOSITEJIbH BO 4aCOB  |CAMOCTOSITEIIBH [00CCIICUCHIUE bl
OrOU3YYECHUS 01 paboThI OTUYET
HOCTHU
Tema 1. 1. CpoiicTBa oneparuit | 4 Nzyuenue Pexomennyemas [TpakTUueck
Martpuist HaJ MAaTPHULIAMH. Hay4HO- Hay4HO- e 3aaHus,
2. TpaHCTIOHHPOBaHKE METOJHMYECKO | METOAMYECKAsA 0I1pocC,
MIPOU3BEIACHUS MATPHIL. W JIUTEpaTyphl | JIMTEPATypa, CETh IMOKIaIBI
HNurepuer
Tema 2. 1. CpoiicTBa 4 N3ydenune Pexomennyemas IIpakTrueck
Onpesienutenu ONPEIETUTENCH. Hay4yHO- Hay4YHO- ve 3aaHus,
2. Teopema 06 METOAMYECKO | METOIUYECKast orpoc,
anreOpanyeckom i muTepaTypsl | IMTEparypa, CeTh OKJIaIBI
IOTOJHEHUH Hurepner
AJIEMEHTA.
Tema 3. CaoiicTBa penieHuit 4 N3ydenne Pexomennyemas [TpakTuueck
Cucremsbl OJHOPOJHBIX U Hay4YHO- Hay4YHO- 1e 3aJaHus,
JTIUHEHHBIX HEOTHOPOIHBIX CHCTEM METOJUYECKO | METOJUYecKas onpoc,
YPaBHEHHI JUHEWHBIX ypaBHEHHM. i TuTepaTyphl | TMTEPATYpa, CeTh IMOKJTa b1
Hurepner
Tema 4. 1. loka3aTeabCTBO 4 N3yuenue Pexomennyemas TIpakTHueck
OcHOBHBIE CBOICTB I'pyTIIHI. Hay4YHO- Hay4YHO- ve 3aaHus,
anrebpandeckn 2. Jloka3aTenbCTBO METOAMYECKO | METOIUYECKas ompoc,
€ CTPYKTYpBbI CBOICTB KOJIbIIA. i TuTepaTypsl | IMTEparypa, CeTh TOKJIaIBI
3. loka3aTenbCTBO WnTepuer
CBOMCTB IOJISL.
Tema 5. 1. Cesa3p HOJl 1 HOK 4 Nzyuenue Pexomennmyemas IIpakTruecku
JenmuMocTh B [LIEJBIX YHCET. Hay4YHO- Hay4YHO- € 3aJlaHus,
KOJIbIIE LENbIX | 2. B3aumHO- METOJIMYECKO | METOJMNYECcKast ompoc,
YUCCII. IIPOCTHIE YHUCIIa u JIMTCPATYpPhbL JaTeparypa, CCTb JOKJIaAbl
HNHurtepreT




Tewma 6. ITone Jlokaszarennc N3ydenue Pexomennyemas IIpakTruecku
KOMILJIEKCHBIX TBO CBOMCTB Hay4HO- Hay4HO- € 3aJIaHus,
YrCceT. onepauuit METOJIMHECKO | METOIMECKas ompoc,

Hal 1 JIUTEPATYPbL JUTEparypa, CCTh JOKJIagbl

KOMILJICKCHBI Wurepuer

MU YHCIIAMU

B

TPUTOHOMETP

MYECKOI

dhopme.

Tema 7. 1. AnreGpandeckoe u N3yuenue Pexomennyemas IIpakTHueck
Teopus (hyHKIHMOHATBHOE Hay4YHO- Hay4YHO- We 3aaHus,
MHOTOYJICHOB  [paBEHCTBO METOJIMYECKO | METONIecKas onpoc,

OT OJTHOM MHOTOYJICHOB. U maTepaTyphl | TUTEpaTypa, CETh OKJTa bl
IIEPEMEHHON 2. CpoiictBa HO/I. HNurepuer
3. CoiicTBa
HOK.

Tema 8. 1. CtpoeHue mpocToro Nzyuenue Pexomennyemas [TpakTuueck

Pacmpenus [pacIiupeHus moJsl. Hay4yHO- Hay4YHO- Me 3aaHus,

MoJIeH. 2. METOJIMYECKO | METOIUIecKas onpoc,

CyecTBoBa U mMTepaTyphl | TUTEpaTypa, CETh OKJIaIbI

HHE KOPHS HNureprer

MHOTOYJICHA.
Tema 9. Xapakrepuct N3yuenue Pexomennyemas TTpakTuueck
BexTopnoe HYeCKOoe Hay4yHO- Hay4YHO- ve 3aaHus,
MPOCTPAHCTBO, | ypapHeHue METOJIMYECKO | METOIUIecKas onpoc,
Cro JIMHCHHBIC | ;o oo U TUTEepaTyphl | TUTEepaTypa, CETh OKJTaIbI
:p€06p330BaHI/I oTepaTopa. Wntepuer
Tema 10. 1. Beicuiuii uieH N3yuenue Pexomennyemas ITpakTuueck
Teopus MPOU3BEICHISI IBYX Hay4YHO- Hay4YHO- ve 3a0aHus,
MHOT'O4JICHOB MHOI'OYJICHOB. METOANYECKO METOANYECKas orpoc,
OT HECKOJIbKUX 2.0cHoBHasg W IuTepaTypbl | JUTeparypa, CETh ITOKJIa 6]
MePEeMEHHBIX. Teopema o WnTepuer

CUMMETpHYe

CKHX

MHOTOYJICHA

X U

CJIICACTBUC U3
HECC.




Tema 11.
MHoro4jieHb!
Haz
YHCJIOBLIMHA
TOJISIMH.

1.UccnenoBanue
YpaBHEHUI TpeTher i
CTETIEHH HaJ MOoJIeM
KOMITJIEKCHBIX YHCEII.
2. IIpousBoanas
3.mHOTOuNeHa. KpaTHbie
HETPUBOAUMBIE
MHOXHTEIH
MHOTOWICHOB, UX
OTIeNCHHE.
4Kpurepmit
HEPUBOAUMOCTH
Ol3eHIITeHHA.

5. Ycnosus

pazpenumoc

TH

YpaBHEHHUS

TpeThe

CTCIICHH B

KBaJpaTHbIX

panuKaiax.

N3ydenue
Hay4YHO-
METOANYECKO
W IUTEepaTyphl

Pexomennyemas
Hay4HO-
METOANYECKAs
JUTEPATYpA, CETh
HNureprer

TTpakTHueck
e 3a1aHusl,
orpoc,
IMOKJTa BT

Tema 12.
Anaroputm
EBxnnna

Onucanue
NropuTMa,
ero
TIPUIIOKEHUS
B
KpPUITOJIOTH
U, pelIeHun
Mo aHTOBBI
X
YpaBHEHUH,
METojIe
[Itypma

N3yuenue
Hay4yHO-
METOINYIECKO
W IuTepaTyphl

Pexomennyemas
Hay4HO-
METOINYECKasI
JIUTEpaTypa, CETh
HNureprer

TIpakTHueck
ye 3aJlaHus,
oIpoc,
IMOKJIa IbI

Tema 13.
Teoperuko-
YHCIIOBBIC
GbyHKIIH

Ornpenenenue, 1enas
MacTh U APOOHAS YaCTh
uKcha,
MYJIbTUTUTNKATHBHBIC
(byHKIMH

N3yuenue
Hay4YHO-
METOJINYECKO
U IUTEepaTyphl

Pexomennyemas
Hay4HO-
METOINYECKas
JIUTEpaTypa, CETh
HNHureprer

TIpakTrueckue
BajaHusl,
oIpoc,
IMTOKJIa 1Bl

Tema 14.
Komabso
KJIaCCOB
BBIYETOB

[TocTpoenue
KOJbIIA
KJIaCCOB
BBIYETOB,
noJie
BBIYETOB,
XapaKTEePHUCT
WKa TOJISI.
Pemenne
ypaBHEHUH B

I10JIC.

N3yuenue
Hay4YHO-
METOMYECKO
1 muTepaTypbl

Pexomennyemas
Hay4YHO-
METOUYECKas
JAUTEpaTypa, CeTh
HNurepuer

TIpakTHueck
ve 3aJaHus,
orpoc,
ITOKJIa (b




Tema 15. OnpeneneHu 6 NzydeHne Pexomenayemas [IpakTuaeck
HenpepeiBubie | ¢ HAy4HO- Hay4HO- e 3a1aHusl,
npodu T10IXOJIAIIHE METOAMYECKO | METOJIUYECcKast ompoc,

JpOGH, I IuTepaTypel | JIMTEpaTypa, CeTh OKJIAIBI

CBONCTBA Hureprer

HETPEPHIBHEI

X Ipo0ei,

IPUMEHEHHUE

HETIPEPBIBHBI

X Apobeit
Tema 16. OnpeneneHu 6 Nzydenne Pexomennyemast [IpakTudeckue
Cuctemsl e, TIepeBoI Hay4HO- Hay4HO- BajaHus,
CUUCIICHHS. 13 OTHOM METOAMYECKO | METOIUYECKast orpoc,

CHCTEMEI B I IuTepaTypel | JIUTEpaTypa, CeTh IMOKJIa 1Bl

pyryio, HaTepner

BBITIOJIHCHHE

apudmernye

CKHUX

JICICTBUH B

pa3InyYHbIX

cucTeMax

CUHMCIICHUA
Tema 17. DOopMyITHPOB 6 Nzydenne Pexomenmyemast [TpakTudeck
Kuratickas Ka TEOPEMBI, Hay4HO- Hay4HO- e 3a1aHus,
TeopeMa ob KBUBAIEHTH METOINYECKO METOANYECKAs onpoc,
ocTaTKax BIE W JIUTEpATyphl | JIUTEpaTypa, CETh IMOKJIA B

yTBEpHICH HNurepuer

A,

NpUMEHEHHUE
Tema 18. [Toka3zarenb 4 Nzyuenue Pexomennyemas [TpakTuyecku
IlepBooOpasHb! | ypcma o Hay4HO- Hay4HO- e 3amanHus,
€ KOpHH U 38 JaHHOMY METO/IMHECKO | METOAMIECKas ompoc,
WHIEKCHI MOLYITIO, W JIUTEpATyphl | JIUTEpaATypa, CETh NOKITAIbI

CBOICTBa Hurepret

MoKa3arens,

nepBooOpasH

bIe KOPHH,

HUHACKCHI, UX

CBOMCTBa
Uroro 86

5. ®OHJI OUEHOYHBIX CPEJCTB JJI51 NPOBEJEHUS TEKYLIENA U
MPOMEKYTOYHOM ATTECTALIMM MO JUCLUATIJIMHE

5.1. IlepeyeHb KOMIETEeHUHI ¢ yKa3aHHeM 3TanoB WX (GopMHPOBAHMS B Npolecce O0CBOCHMS

o0pa3oBaTe/IbHOI NIPOrpaMMbl

KOI[ 1 HAMMEHOBAHNUEC KOMIIECTCHIINN

Otanbl GopMUpPOBaHUS

VYK-1. CnocobeH oOCyIecTBIsATh TOUCK,
KPUTHYECKHIA aHaIM3 u CUHTE3
nHpopMaluy,  TMPUMEHSATh  CHCTEMHBIH
TIOJIXOJT AJIsl PEIIEHUS TIOCTaBICHHBIX 3a/1a4

1. PaGota Ha y4yeOHBIX 3aHATHUAX
2. CamocrosiTenpHas padoTa




[IK-1. CriocobeHn ocBanBaTh W UCIIOIL30BATh
3HAHUS W TPAKTHYCCKUC
YMEHUS M HaBBIKM B TPEAMETHOH O0JIACTH
IIPH pEIICHUH TPO(HEeCCHOHATBHBIX 3a1a4

TCOPETUYCCKHUC

2. CamocrosiTenpHast paboTta

1. PaGoTa Ha y4eOHBIX 3aHATHUAX

5.2. Onucanne nokasareJjei u KPpUTECPUEB OLICHUBAHUSA KOMIIeTeHIIMIi Ha PA3JTUYHBIX dTanmax ux
(l)OpMHpOBaHI/IH, OIMUCAHUEC KA OHCHUBAHUA

MOAX0/a,
crocobamu pa3pabOTKU CTpaTeruu
neucTBUU

Ypos
OueHnu €Hb Sra [Mxana
Baemble | cdop . Kpurepun OLIEHU
dbopmupoBan Ornucanue rnokasareneu
KOMIIET | MHUpPO- s OLICHUBAHHUS BaHUs
€HLUU | BaHHO
CTH
VK-1 | Ilopor | 1. Pabora Ha | 3HaTh OCHOBBHI cucTeMHOro noaxona | Ilpakruueckue | Illkana
OBBIH | y4eOHBIX A OCHOBHBIE IIPUEMBI paspelleHus | 3aAaHus, OLICHUBaHU:I
3aHATUAX IPOOJIEMHBIX CUTyalui ompoc, [IPAKTUYECKO|
2. VMeTh OCYIIECTBIATh KpuTHUecKuii | AOKTABI r0 3a/[aHust
CamocrosTen | aHanu3 MPOOJIEMHBIX CUTyallMd Ha Hlkarna
bHas paboTta OCHOBE CUCTEMHOI'O moaxonaa, OLICHUBAHUA
BBIPa0ATHIBATH CTPATETUIO ICUCTBUM OIpoca
[lIkana
OLICHUBAHUs
JOKJIaza
ITpoxn | 1. PaGora Ha | 3HaTh OCHOBBI cucTeMHoro noaxona | Ilpakruyeckue | [llkana
BUHYT | Y4eOHBIX A OCHOBHBIE IIPUEMBI pa3pelICHus | 3aAaHU, OILICHUBaHUS
BI | 3aHATHUAX poOJIEeMHBIX CUTYalui ompoc, IIPAKTUYECKO|
2. VMETh OCYHIECTBIATh KpUTHYECKHii | AOKTAb! ro 3a/1aHus
Camocrodren | aHanu3 NPOOJEMHBIX CUTyallMi Ha Hlkana
bHast paboTa | OCHOBE CHUCTEMHOI'O noaxoja, OLCHUBAHUA
BbIpabaThIBaTh CTPATETUIO JEHCTBUI ompoca
Brnanerp meTrogaMu KpUTHYECKOTO Hlxana
aHanmu3a MpoOJIEMHBIX CUTyallud Ha OLICHUBAHU
OCHOBE  CHCTEMHOTO A I0KI1aaa
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Ypos

Ouenn €Hb [lxana
Oran
BaeMble | cdop . Kpurepun OLICHU
dhopmupoBaH Ornucanue rnokasareneu
KOMIIET | MHPO- s OLICHUBAHUS BaHUs
€HIUU | BaHHO
CTH
IIK-1 | Ilopor | 1. Pabora na |3nams: [Mpaktuueckue | [llkana
OBBIM | y4eOHBIX cojiep)aHue Mpo(ecCHOHATBHBIX 3a/laHus, OLICHUBaHUS
3aHATHIX 3aj1a4, 3HaTh KaK OCBAaWBaTh U ompoc, MIPAKTHYECKO|
2. MCII0JIb30BaTh TEOPETUYECKHE 3HaHus | TOKIAAbI O 33/1aHus
CamocrodTren | NMpaKTHYECKUE YMEHHUS U HABBIKU B Hlkana
pHas paboTa [IpeaMETHOM 00JIaCTH MPH PEIICHHH OLICHUBAHUA
npodecCHOHANBHBIX 3a7a4 orpoca
Ymems: Ixana
[10JIb30BaTLCS A3BIKOM MATEMATUKH; ONICHHBAHHA
BECTH UH()OPMALHOHHOA AOKIaNa
AHATUTUYCCKYI0 W WH()OPMAIIMOHHO-
oubarorpadguyecKyro paboty v
MPUBJICYCHUEM COBPEMEHHBIX
TEXHOJIOTHH, JOTMYHO U TPaMOTHO
(bopMyIUpPOBaTh U BBICKA3BIBATH CBOM
MBICITH, ApTYMEHTUPOBATh CBOIO TOUKY]
BpeHUs
IIpon | 1. Pabora Ha |3namo: conepkanue Ilpakrnueckue | IlIkama
BUHYT | y4eOHBIX npodeccHoHaNbHBIX 3334, 3HATh Kak| 3alaHus, OLICHUBAHUS
BIA | 3aHATHUSX OCBanBaTh 51 HCIO0JIL30BaTh| OMPOC, MPAKTUYECKO
2. TEOpETHYECKHE 3HAHWSA y| AOKIAIEL 0 3a/1aHus
CamocrosiTen |[IPaKTUYECKUE YMEHUS W HAaBBIKU B Hlkarna
pHas paboTa [IPEIMETHOM 00JacTH NpU pELIeHUY OLCHUBAHUS
MpoQeCCUOHAIIBHBIX 33124 onpoca
Ymemy: lIkana
[MOJIb30BATHCS SI3BIKOM MAaTEMAaTHKU, OLCHUBAHU
BECTH UH(POPMALIMOHHO- A I0KIaza
QHATTUTUYECKYI0O W HWH()OPMAIMOHHO-
oubnuorpaduyeckyro paboty v
MPUBJICYCHUEM COBPEMEHHBIX
TEXHOJIOTHI, JIOTUYHO W TPaMOTHO

(hOopMyIUpPOBaTh U BBICKA3BIBATH CBOM
MBICJI, apIYMEHTHUPOBATH CBOIO TOUKY]|

3peHusi, aJanTUpOBaThb pPE3yJIbTaThl
M3y4eHUs] TOHATHH U (DaKTOB anreOpsl
M TEOPUM UHCel K IIKOJIbHOMY]

00pa3oBaTebHOMY TIPOIECCY

Braoemy.
HAYYHBIM CTUJIEM U3JI0KECHUS
COJIepKaHusl, HAaBBIKAMH MTOUCKA,
cOopa, cucTeMaTH3aIUuH U UC-
MOJIb30BaHUs WH(OPMAILINH,
METOJIaMH ¥ MIPUEMaMH YCTHOTO U
MUCEMEHHOTO U3JI0KEHUS

MNpeaAMCTHOI'O MaTcpuajia
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IlIkana oneHMBaHNA MPAKTHYECKOT0 3a1aHNS.

IToka3zarens bamer
Brimonneno no 40% 3ananuii 1-3
Breimonneno 41-60% 3amanuii 4-5
Brmosnaeno 61-80% 3ananwnii 6-7
Brmosgeno 6onee 81% 3amanuii 8-10

HIkana oueHuBaHus onpoca.

Kputepuii onenuBanus baer
Marepuan H3JI0KeH MOCIeA0BATeIEHO M TPAMOTHO, ClIeJaHkl HeOOX0MUMBIE 0000IIEeHNS 5
1 BBIBOJIBI
Marepuan U3JI0KEH MOCIIEI0BATEILHO U TPAMOTHO, CJEIaHbl HEOOXOJUMBbIC 000O0IICHNUS
W BBIBOJBI, HO JIOMYIICHBI HECYIIECTBCHHbIC HETOYHOCTH, HCIPABICHHBIC CaMUM 4
CTY/ICHTOM.

Matepuan U3M0KEH HEMOJIHO, HO TMOKa3aHo oOmiee TMOHWMaHWE BONpoca H
MMPOACMOHCTPHUPOBAHBI YMCHUA, NJOCTATOYHBIC JJIS ﬂaHBHeﬁmeFO YCBOCHHA Mare€pualia,
WIN HMMEJINCh 3aTPYJHEHHUS, WIM JAOMYyIIEHbl OLIMOKM B ONpENesICHMH MOHSTHH, 3
UCIIOJIb30BaHUN TEPMHHOJIOTHH, WUCIIPABICHHBIE MOCIE 3aMEYaHUH MpernogaBaTess, MpH
9TOM CTYJICHT JieJIaeT HEOOX0IMMbIe 0000IICHHSI U BBIBOBI

He packpbiTo OCHOBHOE cojepikaHHe y4eOHOro MaTepuaia, CTYJACHT JEMOHCTPUPYET
HE3HAaHWE WM HEMOHWMaHWe Oomblleld WM Hambonee BaXHOW dYacTH Yy4eOHOTO

Marepuaia, JOIyCKaeT OMIMOKKM B ONpEICIICHMH TOHATHH, MpH HCIOIb30BAHUU 2
TEPMHHOJIOTHH, KOTOpPblE UM HE UCHPABISAIOTCS IOCIe HECKOJIbKUX 3aMedaHui
npenojaBaresis

IIIxana oneHMBaHUA A0KJIaJAa

Kpurepuii onienuBanus bayner
Martepran U3M0KeH MOCIeIOBAaTEIFHO U TPAMOTHO, CHIEJIaHbl HEOOXOIUMBbIE 0000IICHUS 16-20
" BBIBO/IbI
Matepuat u3JI0kKeH MOC/IeIOBaTeIbHO U IPAMOTHO, C/eJIaHbl HEOOXOAMMBIC 0000IIEHUS
U BBIBOJBI, HO JIONMYLICHBl HECYIIECTBEHHbIE HETOYHOCTH, HCIIPABICHHBIE CAMUM 11-15
CTY/ICHTOM.

Marepuan W3JI0)KEH HENOJIHO, HO T[OKa3aHo oO0liee IOHMMaHWE BONpOca H
MPOJICMOHCTPUPOBAHBI YMEHUS, JOCTATOYHbBIC JUIS JATBHEHIIIEr0 YCBOCHUS MaTepuaa,
WIH WMENHCh 3aTPyJHEHHs, WIH [ONYyIIeHH OMMOKA B OINpEACICHHH IOHATHH, 9-10
HCIIOJIb30BAHNU TCPMUHOJIOTUH, HCIIPABJICHHBIC ITIOCJIC 3aMedyaHuit npenojaasareis, pu
9TOM CTYJICHT JieJIaeT HE0O0X0IMMbIe 0000IICHHSI U BBIBOJBI

He packpbITo OCHOBHOE COJiepKaHUE YUeOHOro MaTepualia, CTYACHT JEMOHCTPUPYET
HE3HAHWE WM HEMOHMMaHWe OOoJbIIeH WIM HanOoJNee BAKHOW YacTH Y4eOHOTO

Marepuaia, JIOIMyCKaeT OMIMOKM B ONpPEACICHUH TOHSATHH, MPH WCIOJb30BAHUH 0-5
TEPMUHOJIOTUH, KOTOPbIE WM HE WCHPABISIOTCS IMOCIE HECKONBKUX —3aMeYaHuil
TIpEnoiaBaTes

5.3. TunoBbie KOHTPOJILHbIE 3aIaHUS UJIM MHbIE MaTepuajbl, HeO0OX0AUMBbIE /ISl
OLEHKH 3HAHMiH, YyMeHMiHd, HaBbHIKOB W (WIH) ONbITA [eATEJbHOCTH,
XapaKTepu3yIIMUX 3Tanbl (OPMUPOBAHUS KOMIIETEHIHH B IpoLecce OCBOCHUS
00pa3oBaTeIbHOI MPOrpaMMBbl

IIpumepHBIe BONPOCHI VIS MOATOTOBKH K TeOPeTHYECKON YaCTH 3K3aMeHa:

1. OTHOLICHUE AETUMOCTH B KOJIbIIE 1IeIbIX yrces. OCHOBHBIE CBOMCTBA.
2. Teopema 0 JICICHUH C OCTATKOM.
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3. Onpenenenrie HaMOOJBIIETO ACTUTENS U TEOPEMA O €r0 HAXOKACHUH.

4. JIuneiHOe MpeAcTaBIeHUE HaHOOJIBIETr0 OOIIETO ACTUTEIS JaHHBIX YHCEIL.

5. OcHOBHas TeopeMa apuPhMETHKH.

6. Haumenbliiee o0mee kpatHoe. Teopema 0 ero HaXOXKICHHUH.

7. Bzaumuo npocTele yrciaa. OCHOBHBIE CBOWCTBA.

8. [Ipocteie uncna. CocraBHble uncna. Teopema o JeTMMOCTH IPOU3BEICHNS HATYPAIbHBIX YHCEN Ha IPOCTOE YHCIIO.
9. Hucnoseie pyHkiuu. Yucno aenureneil JTaHHOTO HATYPaIbHOTO YHCIIA.

10. Yucnossie ¢pynkuuu. Cymma aenuTenell JTaHHOTO HaTypalbHOTO YHCIA.

11. Yucnosas ¢pynkuus Ditnepa.

12. dynxmua E ( X) U ee IPUMEHEHHUE B TEOPUHU YHCEI.

13. Yucnossle cpaBHeHHA. HeoOxoanMoe 1 10CcTaTOUHOE YCIOBHE CPABHUMOCTH JIBYX LIEJIBIX YHCEL.

14. CpoiicTBa YUCIOBBIX CPAaBHEHUH.

15. Knaccs! BeryeToB 1o Monymo t. IlonHas u npuBeneHHas cucTeMa BbIYETOB.

16. Teopema o cBO¥CTBE MPHUBEJCHHOW CHCTEMBI BHIYETOB. KOJIBIIO KJIACCOB BHIYETOB IO MOAYIIIO .

17. Manas teopema @epma, ee 00001ICHHE.

18. Teopema Ditnepa. IIpuMeHeHHE 3TOH TEOPEMBI.

19. lensle cucremaTrueckue yncia. [lepexos oT oqHoM cHCTEMBI CYHCTICHHS K IPYTOil. ApudMeTHIecKue NeHCTBI
Haja OeJIbIMU CUCTEMATHYCCKUMU YU CJIaMU.

20. Cucremarudeckue ApoOu KOHEeUHbIe, OeckoHeuHbIe. [Ipeobpa3oBaHKe paliMOHAILHOTO YUCIIa B CHCTEMATHYECKYHO
npo6b. Tpu Buma OECKOHEYHBIX CHCTEMAaTHIECKIX APOOEHt.

21. Teopema Ilackans. [Ipu3Haku AETMMOCTH B CUCTEME CUMCIICHHSI C OCHOBaHHUEM {.

22. CpaBHEHUS ¢ OJHIM HEU3BECTHBIM I10 JAHHOMY MOJyJI0. TeopeMa o 3aMeHe KO3 PHUINEHTOB YUCIaAMH,
CPaBHHUMBIMH C HUMH 110 JAHHOMY MOJIYJIIO.

23. OCHOBHBIE TEOPEMEI [Tl PEIICHUST CPABHEHHIA.

24. CpaBHeHUS BTOPOI CTeNieHH, CUMBOII JIexxaHapa.

25. JIuneiiHble CpaBHEHMS C OHUM HEU3BECTHBIM. TeopemMa O CyIIEeCTBOBAHUH PEIICHUS U UX YUCIIE.

26. CucteMbl THHEHHBIX CPaBHEHUH C OJTHUM HEM3BECTHHIM. TEXHHUKA WX PEIICHUSI.

27. Koneunsle 1ienHbie qpodu. [loaxoasiue npoou.

28. PelieHue TUHEHHBIX CPABHEHUH ¢ OJIHUM HEM3BECTHBIM C ITOMOIIBIO IICTTHBIX APOOEH.

29. Perrenne HeonpeAeaeHHBIX ypaBHeHUH Buga aX + by = C ¢ moMOIILI0 KOHEYHBIX IEMHBIX APOOCH.

30. IlepBooOpa3HbIe KOPHHU U MHIIEKCHI.

HpnMepHme 3aJa9M 1Jd MOATOTOBKH K HpaKTI/I‘leCKOﬁ YacTH 3K3aMcEHa:

Tunel 3a1a4 U1 MOATOTOBKY K ITPAKTUYECKON YaCTH 3K3aMEHa.

. Permuts 3anauy, npumenssa onpenenenus HOJZl u HOK nensix uuncen.

. Pemntk 3aauy, IpuMeHss ONPENEIICHHs IIPOCTOr0 U COCTaBHOIO YUCIIA.

. Pemnth 3aauy, NpuMeHsIsl CBOMCTBA CPABHEHUN.

. Pemints 3anauy, mpuMensis pyHkuuio Jiepa.

. PemmmTe 3amady, npuMeHsisi ONpEeAEIeHNE MOTHON U MPUBEACHHON CUCTEM BBIYETOB.
. Pemmuts 3anauy, npuMeHss teopeMy Jiliiepa.

. Pemnre cpaBHEHNE NEPBOM CTENEHU C OJJHUM HEU3BECTHBIM.

. Pemnth 3anauy, NpUMEHss IPU3HAKK IETUMOCTH.

9. Beigenure Bce 3Tansl PEMICHNs YKa3aHHOM alrOPUTMHUYECKOMN 3aa4H.

10. OnenuTe NpaBMIBHOCTD U PAlIMOHAIBHOCTD MPEIJIOKEHHOTO PELIEHUS 3a4a4H.

11. CoctaBbTe HECKOJIBKO 3a/1a4 110 YKa3aHHBIM JaHHBIM M OMUIIUTE CIIOCOOBI UX PELICHUS.

03O\ LN kAW~

12. Pemmuts 3amauy, npumenss pyakuo E ( X) .

IIpumepHBIE BONPOCHI VIS ONPOCa

[TepednciuTe OCHOBHBIEC CBOMCTBA IETUMOCTH IIEITBIX THCEIT.
Hatite onpenenenus HOJ[ u HOK.

Onummte anroput™ EBknuaa.

Kaxoga cBs3p mexxny HOJl 1 HOK nByx uucen?

[aiiTe onpeznesneHrne NPOCThIX U COCTABHBIX YHUCEI.

abrwdE
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6. CdhopmynupyiitTe OCHOBHYIO TEOPEMY apH(METHKH.

7. Yto Ha3bIBaeTCs KAHOHMYECKUM Pa3IOKEHUEM HATypaIIbHOTO YHCIIA.

8. Kakwue uncnoBsie GyHKIMH BbI 3HaeTE?

9. KaxoBa ux poib B TEOpHH YUCeN?

10.Kakue (hyHKINU HA3BIBAIOTCS MYJIbTUITIMKATHBHBIMU?

11. aiiTe ompeeneHne BEIYETOB IO MOJIYJTIO.

12.Kak cTpouTCs KOJBIIO KJIACCOB BHIYETOB MO MOYIIO?

13.B kakux ciny4asx Mbl mojly4aeM mose?

14.Yrto Takoe XxapakTepHCTUKA OIS ?

15.ChopmynupyiiTe epByr TeOpeMy O BBIYETaX JTHHEHHON (OPMEI.
16.laiiTe onpenenenue GyHKIuU Juepa.

17.Yrto Ha3pIBaeTCs MPUBEJACHHONW CHCTEMOM BHIYETOB?
18.Chopmynupyiite BTOPYIO TEOPEMY O BBIYETAX JIMHEWHON (OPMBEL.

19. [laiiTe onpeeieHre YMCIOBOTO CPAaBHEHHUE TI0 HATYPAILHOMY MO/IYIIIO.
20.I1epeuncnuTe OCHOBHBIE CBOMCTBA YHCIOBBIX CPaBHEHHH.

21. aiite onpeneacHUe TMHEHHOTO CPABHEHHUS C OJHUM HEH3BECTHBIM.
22.TlepednciuTe METO/IBI PEIICHNS CPABHEHHUS C OJHUM HEH3BECTHBIM.
23.Kak pernrarotcst CpaBHEHUS 110 IPOCTOMY MOJYIIIO P?

24.Kax pemiatorcsi CpaBHEHHsI IO IPOU3BOIEHOMY COCTaBHOMY MOAYJIIO.
25.CdopmynupyiiTe KHTAICKYIO TeopeMy 00 ocTaTKax.

26.IIpuBenuTe MpUMEPHI €€ UCIOIb30BAHMSL.

27.0numuTe METOIbl pellieHHs CPAaBHEHUH BTOPOU CTETICHH.
28.0Ompenenurte cumBoa Jlexxanapa.

29.0nummre nepeBos YuciIa U3 OJHOU CHUCTEMbI CUMCIICHUS B APYTYIO.
30.Chopmynupyiite Teopemy Ditnepa.

31.Chopmynupyiite manyto Teopemy Depma.

32. [laiiTe onpeeneHrie HEMPEPHIBHOM IPOOH, IPUBETUTE TPUMEPHI.

33. [laiiTe onpeaeneHUe MOAXOISAIINUX TIPOOCH.

34.Chopmynupyiite CBOMCTBA OIXOASAIINX TPOOCH.

35.1IpuBeanuTe npuMep pemieHus CpaBHEHHIA IEPBOM CTETIEHHU C ITIOMOIIBIO HETIPEPHIBHBIX JPOOEH.
36.Kax npeacTaBnstoTcs paliioHAIbHBIE YUCIIA C TIOMOIIBIO HETIPEPHIBHBIX TPOOEH.
37.Kak npeicTaBIsI0TCS UppaAIlMOHATIBHBIEC YHCIIA C TOMOIIBI0 HETIPEPBIBHBIX APOOEH.
38.01eHKa NOrPEIIHOCTH € IIOMOIIBIO HETIPEPBIBHBIX JPOOEH.
39.ChopmynupyiiTe 3aKOH B3aMMHOCTH HEYETHBIX MPOCTHIX YHCE.
40.Tlepeuncinte HepelIeHHBIE MPOOIJIEMBI IIPOCTHIX YHUCEI.

IMpumepHble 3a1aHus 11 NIPAKTHYECKHUX 3aJaHUI

4n+3
1. HpI/I KaKux HaTypaJ'IBHLIX 3HAUYCHUAX n YUCIIO — _ SBJIACTCA I.IeJ'ILIM?

5n+2
12k? +5k +6
4k +3

2. Yxka3aTb HauOOJbIIEe oejao€ 9Ynucio k , [IpA KOTOPOM ,Hp06b SABJIACTCA LECJIBIM YHUCIIOM.

02010

Tlokasats, yro 201 —1 nemutcs Ha 2009.

333 222
Jlokasats, 9to ynciio 222 + 333" gpusercs cOCTaBHBIM.

2
[Tycts P - mpocroe uncio, 6obiiee 3. Jlokasars, uto P° —1 memurcs Hateno Ha 24.

Haiigure Bce HatypanpHble uncna N, mpu KOTOphIX N’ +3n+5 genures 6e3 ocratka Ha 121.

Haiinercs mu necsTu3HavyHOe YHCIIO, Aejsimieecs Ha 11, B 3aMCH KOTOPOTO MCIOIb30BaHbl Bce nmudpsl ot 0 10

9?

8. IlpomsBeneHue AByX HarypayibHbIX unces paBHO 10800, a mx Hanbonpmuii oOmmii nenutens pasen 60. Haiitu
HauMeEHbIIee 0011ee KPaTHOE 3TUX YUCEIL.

9. HaiiTu Bce mapbl HATYpaJbHBIX YHCEN, HAMOOIBIINKA OOIIHMI JETUTENb KOTOPBIX PaBeH S5, a HaMMeHbIliee ooIee
KpaTHoe paBHoO 105.

10. Haiitu nBa HaTypasbHBIX YKCTa, CyMMa KOTOPBIX paBHa 85, a HauMeHblee odliee KpaTHoe paBHo 102.

11. JTokasats, uto npu J0060M HatypaabHoM N uucna 21N +1 u 140+ 3 - B3aumHO mpocThIE.

No gk~ w

14



12.

13.

14.

15.
16.

17.

18.

19.

20.

21.

22.
23.

24,

RBOooo~NoGa~wWNE

0.
1.
12.
13.
14.
15.

Haiitn BCE LiebIe 4Hpciia X " y, YIOBJIETBOPAIOIIHE paBEHCTBY
8x =14y -7.
Haﬁ)mTe BCC Tapbl OEIbIX YHUCCII (X, y), YAOBJICTBOPAIOIINEC CUCTEMC HCPAaBCHCTB

x* +y® <18x—20y —166
32x—y? > x> +12y+271

Haiigure BCE mapbl LETBIX qucen (X, Y), YIOBIICTBOPSIFOIIUE cucreMe HEPAaBCHCTB
2X° +2y? +24x 28y +167<0
15
X+2y<—
2
Harypanbabie unicna M u N TtakoBEI, 94TO U m? +n , 1M+ m? nenstcs ma M? +n?. Hajita M u N,
Pemnre B HATYpPaTbHBIX qucIax ypaBHEHHE
1 1 1
—t—=—,
m n 25
roe M>n,
PCHII/ITG B HaTypaJ]I)HI)IX qucJax ypaBHeHI/IC
nl+5n+13=k>.
Haiimure Bce mapel  HarypanbHbix gwmcen M w1, geisromuecs  pelieHUsAMH — ypaBHEHUS
2" -3"=1.

[IpousBeneHne HECKONBKUX PA3IUYHBIX MPOCTBIX YHCEN ACTUTCS HA KaKAOE U3 3THUX YMCEJl, yMEHBIIEHHOE Ha
1. YeMy MOXeT OBITh paBHO 3TO TIPOU3BeACHNE?

Haiifute Bce Takde Maphl B3aHMHO TIPOCTHIX HATypambHBIX uucen & u D, aro ecim x mecarwmunoit sammcu
yncna @ TIPHIMCATh CIIpaBa Yepes 3amaTyo IeCATHUHYIO 3amuch 9ucia D , To momyduTes necaTHuHas 3amuch

4YHCia, paBHOTO — .
a

Haiiute Bce Takue Taphl HATYpaTbHBIX uncen @ u 1, 9T0 ecim K lecATHYHOM 3amicH umcia & MpHUIHCATh
CIIpaBa JeCATHYHYIO 3amuch ncna b |, To momyunres uucio, Gonbmee npoussenenns sucen d u D na 42.
pu kakom HaumenbineM Hatypansaom N uucno 2010! ne nemuresi ma n" ?

V marypansroro uncna N posro 6 HaTypambHEIX memuteneii. Cymma 3Tux fenureneit papHa 3500. Haiimure
n.

IMepen xaxapiM u3 uucen 2,3,...,6 u 1112,...,19 npousBonsHEIM 00pa3oM CTaBAT 3HAK IUIOC WIM MHUHYC,
MOCJIE Yero K KaKJ0My M3 00pa30BaBIIMXCS YKCEN MEPBOro HaOOpa MpUOABIIAIOT Kaxa0e U3 00pa30BaBIINXCS

yycen BTOpPOro Habopa, a 3ateM Bce 45 MomyueHHBIX Pe3yNbTaTOB CKIAAbIBAIOT. Kakylo HaMMEHBITYIO 110
MOJIYJIIO M KaKyr0 HauOOJIBIIYI0 CYMMY MOXHO TOJIyYUTh B UTOTE?

IIpumepHbIe TeMbI TOKIAT0B
KonbI10 K1aCCOB BBIYETOB IO IPOCTOMY MOIYJIIO.
Bapuanuu Ha Temy Manoil Teopemsl Depma.
KBagpatuunsie BerueTsl. CumBon Jlexxanapa.
[Topsiaku BBIUETOB U UX CBOMCTBA.
ITepBooOpa3HbIe KOPHU U BHIYCTHI.
CumBoa SIko6u.
Konpuo nenumeix uucen ["aycca.
3aHUMAaTeNbHbIE IPOOH.
Pewienre ypaBHEHMH B LIEIBIX YU CIIAX.
C0XHOCTH BBIYMCICHHUH B KOJIbIIE BEIYCTOB.
[Ipencrapienue Ynucen KBaapaTHIHbIMU POPMaMH.
CpaBHEeHHsI BTOPO# CTEIEHH.
Kpunrocucrema RSA.
Teopema Ditnepa.
Co>XHOCTh apU(PMETHIECKUX OTIEPAIIHIA C IIETBIMHA YUCITAMH.
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5.4. Meroanueckue MaTepuajbl, OINpeleJsOle NPOUeAYPbl OLEHUBAHMUS
3HAHMi, YMeHMii, HABBIKOB M (WJIM) ONbITA [EeAATEJHbHOCTH, XaPAKTEPHU3YIOIIHX

Tanbl GOPMUPOBAHMA KOMIIETCHLIMH
HTorosas oleHKa 3HAHUH, YMEHUH, CIIOCOOOB AE€ATEIbHOCTU CTYAEHTOB 10 U3y4aeMOW JUCIUILINHE
cocrasisier 100 6amioB
Ha ouHoii u 3a0uno¥i hopmax 00ydeHusI.
MaxkcuManbHOE KOJIMYECTBO 0aJlsIOB, KOTOPOE MOXKHO HAOpaTh 3a TeKYIUi KOHTposib — /(0 Gaos.
3a OTBETHI Ha BOIIPOCHI YCTHOTO OIPOca 00yJarouiicst MOKeT HaOpaTh MakcuManbHO 30 OayioB.
3a BBINMOJHEHUE JOKIAI0B 00yJaronuiics MoxeT HabpaTh MakcumanbHO 20 6asioB.
3a BBITIOJTHEHUE MPAKTUYCCKUX 3a/IaHU 00yUJaIOIIUICs MOXKET HAOpaTh MakcUMabHO - 20 6aioB.
MaxkcumanbHasi cymMMa OasioB, KOTOpble OOydYaromuiics MoOXeT HaOpaTh MpH caade SK3aMeHa,
coctaisieT 30 6amioB.
Jns cmaum sk3aMeHa HEOOXOAMMO BBINOJHUTH BCE 3aJaHMsl TEKYIIEr0 KOHTPOJIA. 3HAYUMBIM
MOMEHTOM SIBJISIETCS TTOKA3aTelh U3yYSHHsS MaTepHalia JICKIIMA U BBHIMOTHCHHUE 33aJJaHUil B YKa3aHHBIE CPOKH.
Ha sx3aMeH BBIHOCUTCS MaTepHall, 3JaraeMblii B IEKIUAX U PACCMATPUBAEMbI HA PAKTHUECKUX 3aHATHSIX.

IIIkana oneHUBAHNA OTBETOB CTYACHTOB HA JK3aMCHE

KommuecTBo Kpurepuu onienuBanus
0aioB
26-30 Ecnu ctygeHT cBOOOJHO OpUEHTHPYETCS B TEOPETHUECKOM MarepHale,

3HaeT (OPMYIMPOBKH OCHOBHBIX OIPEICICHHI, TEOPEM M CBOMCTB, yMEET
MPUMEHSTh TCOPETHUCCKHUE CBEIACHHMS JIUIsl PEIICHUs TUIIOBBIX 33/1a4

15-25 Ecnu  cTymeHT — HEZOCTaTOYHO  CBOOOJHO — OPUEHTHUPYETCS B
TEOPETUYCCKOM MaTrepHalie, omudaercs mpu (GOpMyITHpPOBAaHUH OCHOBHBIX
OIIpEJICIICHUI, TEOPEM M CBOWCTB, YMEET NMPUMEHSATh TCOPETUUYCCKUE
CBEICHHS JUIsl PEIICHUS TUIOBBIX 3a1ad (B 3aBUCUMOCTH OT KOJHYECTBA U
CTCTICHH MMEIOIINXCS OMMOOK M HEJTOUETOB).

8-14 Ecnu cTyneHT miioxo OpUEeHTHpPYETCs B TEOPETUUYECKOM MaTepuaie, He
3Ha€T HEKOTOphie (OPMYITHPOBKA OCHOBHBIX ONPEICICHUNA, TEOopeM U
CBOMCTB, Yy CTylIeHTa BO3HUKAIOT MPOOIEMBbl TMPH  MPUMEHEHUU
TEOPETUYCCKUX CBEICHUM JIJIsl PEIICHUs TUTIOBBIX 3a/1a4 (B 3aBUCHMOCTH OT
KOJIMYECTBA M CTENICHU HMEIOIIUXCS ONTHOOK U HEJTOUETOB).

0-7 Ecnu cTyieHT He OpUEeHTUPYETCS] B TEOPETUIECKOM MaTepHualie, He 3HAeT
OOJIBIIMHCTBO (DOPMYITHPOBOK OCHOBHBIX OTIPECIICHUH, TEOPEM U CBOUCTB U
HE yMeeT MPUMEHSTh TEOPETUICCKUE CBEICHUS IS PEIICHUS TUTIOBBIX 3a/1a4
(B 3aBHCHMOCTH OT KOJIMYECTBA U CTEMIEHN MMEIOIIMXCS OITMOOK H
HEJI0YETOB).

HTOFOBaH HIKaJga OulcHuBaHUsA pesyanaTOB OCBOCHUSA JUCIHHUIIJINHBI
HToroBas oleHKa MO TUCIUIUIMHE (HOPMHUPYETCS U3 CYMMBI OAJIOB MO pe3yabTaTaM TEKYIIETro
KOHTpOJ'IH nu HpOMe)I(YTOqHOﬁ aTTeCTAllU M BBICTABIIACTCA B COOTBETCTBUU C HpHBe}IeHHOﬁ HUXC
TaOJIUIIEN.

Ounenka no nATHOAJILHON cHCTEMe OneHka 1o cro0aJILHOM cucTeMe
5 OTJIMYHO 81-100
4 XOPOII0 61-80
3 YAOBJICTBOPHUTEJIBHO 41-60
2 HEY10BJIETBOPUTEJIBLHO 0-40
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6. YUEBHO-METOJIMYECKOE M PECYPCHOE OBECNEYEHME
JTUCHUTIIMHBI

6.1. OcHoBHasi IuTepaTypa

1. BunorpagoB, U.M. OcnoBbl Teopun uucen [Tekcr] : yueb.mocobme / W. M. Bunorpamos. - 13-e
u3g.,crepeorur. - CII0. : Jlans, 2019. - 176c. — TekcT: HEMOCPEICTBCHHBIH.

2. Bunorpamos, . M. OcuoBbl Teopuu uucen / . M. Bunorpagos. — Mockga : M3narenscrBo FOpaiit, 2019.
— 102 c¢. — (Amromorms wmsicim). — ISBN  978-5-534-09553-1. — URL: https://biblio-
online.ru/bcode/441837 (mara oOpamenus: 22.07.2019). - Pexxum moctyma: Ui aBTOPH3. MOJIb30BATEINCH
OBbC Opaiit. — TekcrT : 3neKTPOHHBIN.

3. Cwmomun FO.H. Anre6pa u Teopus uncen: yue6. mocobue / FO.H. Cmonus - M. : ®JIMHTA, 2017. -
464 c. - ISBN 978-5-9765-0050-1 - Pexxum gocryma:
http://www.studentlibrary.ru/book/ISBN9785976500501.html - (nara obparuenus 22.07.2019). —

Pexum nocryna: ais aBrous. [lons3oBareneit ObC KoncynbTaHT cTyneHTa. — TEKCT: 371€KTPOHHBIM.

4. byxmra0, A.A. Teopus uucen : yueOHoe mocooue / A.A. Byxmrab. — 4-e uzn., crep. — Cankr-IleTepOypr :
Jlanb, 2015. — 384 c¢. — ISBN 978-5-8114-0847-4. — URL.: https://e.lanbook.com/book/65053 (mara
obpamenus: 22.07.2019). — Pexum gocTyma: msis aBTOPU3. MOJb30Bareneil DIIeKTPOHHO-OMOIMOTETHAS
cucreMa «Jlaup». — TeKCT : 3eKTPOHHBIN

6.2. JlonoHUTeILHASI JIMTEpaTypa:

1. Aunekcaaapos, B.A. 3agaunuk-npaktukym 1o Teopun uncen / B.A. Anexcanapos, C.M. I'opmenuHn ; ['maBHOe
yIpaBleHre BBICIINX U CPEIHUX IMEAarorHIecKux y4eOHBIX 3aBeneHnii Munncrepcta npocsemenus PCOCP,
MOCKOBCKHI TOCYIapCTBEHHBIH 3a0YHBIH TEIarOrMYeCKUid HMHCTHUTYT. - 3-¢ u3h. nepepabd. - Mockpa :
W3natenbctBo «IIpocBemenune», 1972. - 80 c. - URL: http://biblioclub.ru/index.php?page=book&id=454825
(mata obpamenus 22.07.2019). — Pexxum mocryma: ansi aBTopu3. monb3oBareneid DObC YHHBepcuTeTcKas
Ooubnmoreka oHnaiiH. — TeKcT: AeKTPOHHBIN.

2. Cwuswiii, C.B. Jlekuuu mo Teopuu uucen : yuebnoe mocobue / C.B. Cusblil. - 2-e uzg., ucnp. - Mocksa :
duzmatTiuT, 2008. - 191 c. - ISBN 978-5-9221-0741-9. - URL:
http://biblioclub.ru/index.php?page=book&id=68386u (mara obpamenus 22.07.2019). — Pexxum mocryna: mmns
aBTopu3. nosib3opareicii ObC YHuBepcuTeTckas OMOIMOTeKa OHIalH, — TEKCT: 3JCKTPOHHBIH.

1. Manun, I0.1. Benenue B coBpemennywo Teoputo uucen / KO.M. Manun, A.A. IlanunmkuH. - Mocksa :
MIIHMO, 2009. - 552 c. - ISBN 978-5-94057-511-5. - URL:
http://biblioclub.ru/index.php?page=book&id=62989 (mara oOpamenus 22.07.2019). — Pexxum nocrtyma: Iuis
aBTopu3. nosb3opareicii ObC YHuBepcuteTckas 0MOIMOTeKa OHIalH. — TeKCT: 3JIeKTPOHHBIH.

2. Beiinb, A. OcHoBbl Teopun umcen / A. Bedns. - Mocka : Mup, 1972. - 411 c. - URL:
http://biblioclub.ru/index.php?page=book&id=454858 (nara obpamienust 22.07.2019). — Pexxum moctyma: st
aBTopu3. nosb3opareicii ObC YHuBepcuteTckas 0MOIMOTeKa OHIalH. — TEKCT: 3JICKTPOHHBIH.

3. Ope O. Ilpurnamenue B Teopuro yucen / O. Ope. - 2-e uzg. - M. : YPCC, 2003. — 128.

4. PubGenotoiim I1. Tlocnemnss reopema @epma st moodureneit [Texct] / I1. Pubentoiim. - M. : Mup, 2003. — 429.

6.2. Pecypchl HH(p)OPMAIMOHHO-TEJIEKOMMYHHUKAIIMOHHOI ceTH « AHTEepHET

http://www.alleng.ru

http://www.twirpx.com

Hayunas anexTpoHHas OubnnoTeka.

http://elibrary.ru

http://www.znanium.com

http://www.pedlib.ru

http://www.gnpbu.ru

http://www.rsl.ru/ru/s2/s101

http://lib.walla.ru

0. http://www.iglib.ru
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7. METOINYECKHUE YKA3AHMUS 11O OCBOEHUIO TN CIHUTIJIMHBI
1. Meroanueckue peKOMEHIAINH 110 TTOJITOTOBKE K PAKTHYCCKUM 3aHSTHSM.
2. MeTtoauueckrue peKOMEHIAIMH 10 OPraHU3aI[Ml CaMOCTOSTEILHOW PA0OTHI MO TUCIUILIHHAM.

8. TH®OPMAIIMOHHBIE TEXHOJIOI'MH AJI1 OCYIIECTBJIIEHUA OBPA3OBATEJIBHOI'O
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IMPOLECCA 110 JUCHUIIJIMHE
.]II/[[IC]BI/[OHHOG nporpamMmHoOe€ odecrmeyeHue:
Microsoft Windows
Microsoft Office
Kaspersky Endpoint Security

HNHpopManuoOHHBIE CIIPABOYHbIE CUCTEMbI:
Cucrema 'APAHT
Cucrema «Koncymnprantl Litrocy»

[IpodeccuonanbHbie 0a3bI TaHHBIX
fgosvo.ru — ITopran PenepanbHbIX TOCYAAPCTBEHHBLIX 00pa30BaTEAbHBIX CTAHAAPTOB BBICIIEr0 00pa30BaHNUs
pravo.gov.ru - OdunyanbHbIi HHTEPHET-IIOPTAJ IPABOBOM MH(pOpMALIMH
www.edu.ru — ®enepanbhbiii moptan Poccuiickoe oOpazoBaHue

CBOOOIHO pacpocTpaHsieMoe MPOrpaMMHOe 00eCIieYeHNEe, B TOM YHCIIE OTEUYECTBEHHOTO IIPOM3BOACTBA
OMC Ilneep (ans Bocipon3BeAeHUS DIEKTPOHHBIX Y4eOHBIX Momayiieit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIHEYEHUE JJUCHUIIJINHBI

MarepuaiabHO-TeXHHUECKOe 00ecTieueHNe JUCIUIUINHEI BKIIFOYaeT B ce0s:

- yueOHBIC ayAMTOPHH AJSl TPOBEACHUS YUEOHBIX 3aHATHH, OCHAIlEHHBIE O0OPYAOBAaHMEM WM TEXHHUUYECKHUMU
CpeacTBaMH OOy4YeHHs:  y4eOHOW MeOenblo, OCKOW, JEeMOHCTPAIlMOHHBIM O0OpYAOBaHUEM, I€PCOHAIBHBIMH
KOMITBIOTEPaMH, TIPOEKTOPOM;

- TOMEIICHHUS JUIsl CaMOCTOSITEILHOW pPa0OThI, OCHAIICHHBIC KOMIIBIOTCPHOW TEXHUKOH C BO3MOXKHOCTBIO
MOJKJIIOUeHHEM K ceTh «lMHTepHeT» M o0ecledeHnueM JA0CTyNa K DIEKTPOHHOW HH(POPMAalMOHHO-00pa30BaTeIbHOMI
cpere.
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