[loKyMeHT noanucaH NpocToi 31eKTPOHHOM NOANUCHIO
NHdopmaumsa o Bnagenbue:
(®KWO: Haymosa Hatanus AnekcaHapoBHa

[lomkHOCTb: PekTop MUHUCTEP(TBO ITPOCBEIEHNSA POCCUMCKOM ®EJIEPAI A

Mara ”Oﬂ”"{ﬁé}f{%};&%ﬁ% %@Qiﬁpcmeﬂﬂoe gBTOHOMHOE 00pa30BaTE/IbHOE YUPEKICHHE BBICIIEr0 00Pa30BaHHsI
YHUKaNbHbIi NPOrpaMMHbIN KioY:

( YIAPCTBEHHBIIA YHUBEPCUTET IMPOCBEILEHUSA»
6b5279da48034bﬁ679172803da5b7b9;&?cg)? OCY/JAPCTBEHHbIIi YHUBEPCHTET IIPOCBELIEHHS])

Du3KMKO-MaTeMaTUYECKHH (HaKyIbTeT
Kadenpa Boicuieit anreGpe!, MaTeMaTH4ecKoro aHaln3a u reoMeTpHHI

Cornacosano

JIeKaHOM (U3MKO-MaTeMaTHYecKoro (akyspTera
«28» eBpans 2024 r.
7Y,

/Kynemona K./ 7

PaGouyas nporpamMma IMCUHILIHHDI

ApudmeTuka NeiiCTBUTEIBHBIX YUCe

Hanpagiienne noaroroBku
44.03.05 Ilenarornyeckoe obpasoBanue (¢ ABYMsl IPOGUISIMHU TOATOTOBKH)

IIpojpuin:
Maremartuka u dpusnka

KBanundukauus
bakanasp

®opmbl 00yUeHHS
Ou4Has, OYHO-3a04Has

CornacoBano y4e6HO-MeTOnMUeCKOM Komuccuell PekomenaoBaHo kadeapoii BbICIICH

bu3MKo-MaTeMaTHYeCKOro (haKyabTeTa anreOpbl, MaTEeMaTHYECKOTO aHaJIu3a U
[Ipotokon «28» despans 2024 r. N %/ reOMETPHUH
ITpencenatens Y MKom = %% ~~  Ilpotokon ot «14» deBpanst 2024 r. Ne 6
/Kyémosa F%./ 3aB. kadenpoii e
/Konnparwena [".B./
MbiTuim

2024



ABTOpP-COCTAaBUTEb:
3a6enuna C.b., K.I1.H., IOIICHT.

Pabouas mporpamma auCHUIIIUHBI «ApudMETHKa JEHCTBUTENBHBIX YHCEI» COCTaBJICHA B
COOTBETCTBUH C TpeOoBaHusMU DenepaabHOrO TOCYIApCTBEHHOTO 00pa30BaTENbHOTO CTaHAAPTA
BBICIIIETO 00pa3oBaHUs MO HampapieHuio moAarotoBku 44.03.05 Ilemarormueckoe oOpa3oBaHue (C
IBYMs. TpOQMISAMH TOATOTOBKM), YyTBepkaeHHoro mnpukazom MMHOBPHAYKW Poccuu ot
22.02.2018 r. Ne 125.

JlucuuiuinHa BXOAWUT B 4YacTh, (HOPMHpPYEMYIO ydacTHHUKAMU OO0pa30BaTEIbHBIX OTHOIICHHMA
broka 1 «/{ucuurnnunel (MOAYN)» U ABJISIETCS 00A3aTEIBHOM JIJIS1 U3YUCHHUS.

I'ox Havanma moAroToBky (1o yueOHoMy many) 2024



COJIEP)KAHUE

1. TItaHupYEMBIC PE3YIBTATBI OOYUCHUS . .vvveerrenreneeneaneaneansannennns

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

3. O0BeM U CONCPIKAHUE TUCITUTUTHHBL . ....uvenrsereneereeeneanneaneerenennenns

4. Y4eOHO-METOUYECKOE 00CCTICUCHHE CAaMOCTOSTEIFHON padOThl 00yYaIOIINUXCS
5. ®oHJ OIICHOYHBIX CPEJICTB IS MIPOBECHUS TEKYIICH U IIPOMEKYTOYHOM
ATTECTALIUH I10 JUCIHTIIAHE ......ooueieeeennneeeanneaninnanns

6. Y4eOHO-METOIMYECKOE U PECYPCHOE 00CCIICUCHUE TUCIUTUIHHEI . . ......

7. MeToaudeckue yKa3aHus 110 OCBOCHUIO JUCIMILIUHBI .............vevns..

8. M opManmoHHbIe TEXHOJOTHH JIJISl OCYIIIECTBICHUS 00pa30BaTeILHOrO Mporecca
10 JUCIHATUIAHE .. ..vveineeeinneeeiinneeennnn

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

ol

17
19

19
20



1. INTAHUPYEMBIE PE3YJIbTATBI OBYUEHMUS

1.1. lean u 32724 JUCHUILIHHBI

Henab ocBOeHUs TMCHMIINHBL:

Ilenpr0 OCBOEHUS AUCUUILIMHBI «ApU(PMETHKA TEHCTBUTEIBHBIX YHCEID) SIBIISIETCS OCBOCHUE 3HAHUH O

YHCIIOBBIX CHCTEMaX, IIOCTPOCHHBIX Ha 0a3e reHeTUYECKOTo OMpeeICHHs YK Ca.
3aga4u AMCUHMILIMHBIL

1. ®opmupoBaHne 3HAHUN O CUCTEMATHYECKOW TEOPUH MOCTPOCHHS apu(METUKH JAEHCTBUTEIBHBIX YMCEI Ha
0a3e reHeTUYECKOro ONpeAeIeHUs Yuca.
2. ®opMHpOBaHUE MAaTEMAaTUYECKON KYIbTYpPbI, 00€CIeUnBaIONIel MOHUMAHHE B3aUMOOTHOUICHHUSI TEOPUU U
IIPAKTUKH, IIXPOKOIO0 MaTEMaTUYECKOTO KPYro3opa Kak B COAEP>KATEIbHOM, TaK U B MICHHOM ILIaHAaX.
3. Pa3BuTHE TBOPYECKOTO MOTEHIIMAIA CTYIEHTOB, HEOOXOIUMOTO JIJIsl pEIICHUS IPUKIATHBIX 3a/1a4.

1.2. [lnanupyemble pe3y/JbTaThl 00y4eHH

B pesynbpTare 0CBOCHHS JAaHHON NUCHMIUIMHBI Y OOy4aromuxcs (pOpMUPYIOTCS CIEAYIOIIne
KOMITETEHIIMH:

[IK-1. CnocoOeH ocBauBaTh U UCIOJB30BAaTh TEOPETUYECKUE 3HAHUS U MPAKTUYECKUE YMEHUS
Y HaBBIKU B MIPEAMETHOMN 00JIaCTH NpU PELIEHUH NPOPECCUOHANBHBIX 3a/1a4.

I1K-3. CnocobeH ¢opMHpOBaTh Pa3BHBAIOILYIO 0Opa30BATENbHYI Cpeay ISl JTOCTHIKEHUS
JIMYHOCTHBIX, IPEIMETHBIX U METAlpPEAMETHBIX Pe3yJIbTaTOB O0YUYEHUs CPeACTBAMH MPENoOAaBaEMbIX
y4eOHBIX IPEMETOB.

2. MECTO JUCHHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOI'PAMMBbI

JlucuunianHa BXOAWT B 4acTh, (GOPMUPYEMYIO ydYacTHUKAMHU OOpa30BaTEeNbHBIX OTHOIIeHU bioka 1
«Incuurmmuabl (MOTySIN)» U SIBJSIETCS 00s13aTeILHOM IJIs1 U3yUYEHUSI.

JI1st ocBOEHUS TUCHUIITUHBI «ApudMeTrUKa NeUCTBUTEIBHBIX YUCE» CTYIACHTHI UCIIONB3YIOT 3HAHUS,
YMEHHUSI, HABBIKH, MOJY4YEHHbIE U COPMUPOBAHHBIE B XOJI€ U3YYEHHUS TUCIHUILINH: «MaTeMaTH4YeCKHii
aHanu3y», «Anredpa u Teopus YUCe.

W3ydyenne auctumiuHbel «Apudmernka NEHCTBUTENBHBIX 4YHMCET» SBIsSETCS 0a30i Ui JanbHEUIIEro
OCBOCHHS CTYACHTAMH JTUCHUIUTUHBI «MeTOoauKa mMpernojaBaHus MaTeMaTuku», «Meronuka o0ydeHus
MareMartukey, «MeToanka NoAroTOBKY K TOCYJapCTBEHHON UTOTOBOM aTTECTALIMH MO MATEMATHUKE.

3. OBPBEM U COAEPKXAHUE JUCLHHUIIJINHBI

3.1. O0beM IUCHHUILIHHBI

ITokazarens 00beMa TUCIUILINHE Koi-Bo yacos
Ounas OuHo-3a049Has
dopma | popma oOyueHHs

o0y4deHus

O0BeM QUCIHUIINHEI B 3aUE€THBIX €IUHNALAX 2 2

O0beM OUCHUIINHEI B Uacax 72 72

KonTaktHas pabdora: 38,3 26,3

Jlexun 18 12
[IpakTudeckue 3aHITUS 18 12
KoHTakTHBIE Yackl HA TPOMEKYTOUHYIO 2,3 2,3
ATTECTAIHIO:

DK3aMeH 0,3 0,3




[Tpeadkx3ameHarmoHHast KOHCYJIbTAIIHS 2 2
CamocrosrenbHas paboTa 24 36
Kourtpons 9,7 9,7

dopma nMpoMexyTOuHOU arTecTanuu: sk3ameH B 10 cemectpe Ha o4yHOIl popme 00yueHHs, IK3aMEH B
11 cemecTpe Ha OYHO-3209HOH opme 00yUECHHUS.

3.2. CoaepxxaHue TMCUHUIIHHBI
Ouynas popma 00yyeHus

HanmenoBanme pa3aesioB (TeM)IUCHUNIMHBI Kou-Bo
4acoB

Jlekuuu
IMpaxkTn
yecKkue

3aHATHSA

Pa3nes |. Apudmernka mejbIX HEOTPULIATEIbHBIX YHCEJI

N
N

Tema 1. HamypanvHoe uucno, Kak KOIU4eCmeeHHAs XapakmepucmuKka KOHeuHblx
MHOJICECTS.
IIoHsiTHE KOHEYHOTO MHOKECTBA, PABHOMOILIHOCTh U KJIaCChl PABHOMOIIHBIX
KOHEYHBIX MHOXKECTB.
OcHOBHBbIE Ollepalvy ¢ HaTYpaJlbHBIMU yuciiaMu. Onepanus CIoXKeHHs U ee
cBoiicTBa. Onepanus yMHOKeHus, 1o KaHTopy U Kak 4acTHBIN ciiydaii
cioxeHust, CBOWCTBA onepalid YMHOKEHUs. 3aKOHbBI COKPALICHHUS.

Tema 2. Omnowenue nopsaoka Ha MHOJCECHEe HAMYPANLbHbIX YUCE]L. 3 2
I[Ba IMyTH OMPECACIICHUA OTHOIICHUC NTOPpAAKA Ha MHOKCCTBC HATYPAJIbHBIX YUCCII.
OcHOBHbBIE CBOMCTBa OTHOUIEHUs mNOpsaka. OTHOUIEHWE HENOCPEICTBEHHOrO
ciegoBaHus U ero cpoiictra. [lopsaakoBoe 4ucio.

Tema 3. Cucmema yenvix HeOMPUYAMETbHBIX YUCEL. 2 3
Onepanuy BBIYUTAHHUS U JIEIEHUS B CHCTEME HEOTPUIIATEIbHBIX YHCEN, HX
dbopmasibHOE W HepopManmbHOe ompeaeneHre. CBOWCTBA O3THUX  OINEpaIui.
Omneparnvs BO3BEICHUS B CTETIEHb M €€ OCHOBHBIE CBOMCTBA. JleeHue ¢ 0CTaTKOM.
HO3III/IOHHI)IC CHUCTEMBI CUHUCIICHUS

Paznea |l. Apudmernka nesbix, pAnMOHAJbHBIX U el CTBUTEIBLHBIX YHCEJI

Tema 1. Beruuunol u yucia. 2 2
Ob6mee monsiTue o BenuunHe. CpaBHEHHE BEIMYWH, JBa THIA CpaBHEHUS,
KOJIMYECTBEHHO-TTOPSIKOBAsT XapaKTePUCTHKA PE3yJIbTaTa CPABHCHUS BEITUIHH.

Tema 2. Apugpmemuxa yenvix yucei. 3 3
Cuctembl LEIIOYMCICHHBIX BEIMYMH W CpaBHEHHE ITHX BenuuuH. llenoe wwmcro,
KaK KOJIMYECTBEHHO - TMOPSAKOBAas XapaKTepHCTUKA pe3ylbTaTa CPaBHEHWS,
OCHOBHOE IPeJICTaBICHHE 11eIoro ynciia. OCHOBHBIE alreOpandecKue Oreparni 1
uX cBoiicTBa. ['eomerpuyeckas Monenb apuMETHKN HebIX yucen. OTHOIIeHHe
MOPSIIKA, OTHOIIICHNE HEMIOCPEICTBEHHOTO CIICIOBAHUS U CBOHCTBO JIBYCTOPOHHEH
uHayknuu. [lonoxurensHple U oTpULATENbHBIC Yncia. [IpaBuia 3HakoB. [IpaBuia
BBITTOJTHEHUS] OCHOBHBIX OTEpallHil.

Tema 3. Apugpmemuxa payuonanrbHuIX Yuce. 3 3
CucreMsl COM3BMEPHUMBIX BCJINYHUH U CPABHCHUC COU3ZMECPHUMBIX BCIIMYNH.
PanronanbHOE 4KCIIO KaKk KOJIMYECTBEHHO - OPSAIKOBAsI XapaKTepUCTUKA
pe3yiibTaTa CpaBHCHUA BEJIMYMH, OCHOBHOC ITPCACTABICHHUEC PALITMOHAIBHBIX YN CCII.
Onepanuu Cl0XeHUs U YMHOKEHHSI pallUOHATIBHBIX YUCEN, UX OCHOBHbIE
cBoiictBa. [IpaBuna onepupoBanus ¢ Apoosmu. [lomoxxuTenbabIe U
oTpuuarenbHble ynciaa. OTHOLIEHUE MOPsIIKA, OCHOBHbBIE CBOMCTBA.
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Cucremarndeckue Apoou, MpeACTaBICHUE PAIIMOHATBLHBIX YHUCE
CHUCTEMAaTUYECKUMU JIPOOSMHU.

Tema 4. Apugpmemuxa oeticmsumenbHbIX Yuceil.

JleliCTBUTETbHBIE YUCIIAa, OCHOBHBIC OIIEPALIUH C JCHCTBUTEIbHBIMU YHCIIAMH.
HecousmepuMbie BETUYHHBI, CYIIECTBOBAHHE CUCTEM BEJIIMYHH C
HECOM3MEPUMBIMU BEIMYMHAMU. APXUMETOBCKUE U HEMPEPHIBHO YIOPSAOUCHHBIE
CHCTEMbI BEJIMYHMH U ICHCTBUTEIBHBIC YHCIIA, KAK KOJHMYECTBEHHO-TIOPSIKOBBIE
XapaKTepUCTHKH Pe3yIbTaTOB X CPABHEHUs, ceUeHUs JleIeKMH1a B MHOKECTBE
panroHaIbHBIX yrced. OTHOIICHUE MOPSIKa, OCHOBHBIC allrTe0OpanvecKue
OIepaLluy C JeHCTBUTENFHBIMU unciamu. [Ipencrapnenne 1eiCTBUTEIbHBIX YHCET
B TIO3HMIIMOHHBIX CHCTEMAaX CUUCIICHUS: CBOMCTBO ApXHMe/a U €ro CICICTBUS,
panroHaIbHBIE PUOIMKEHHS, CHCTEMaTHYeCKHe Apo0u.

Htoro

18

18

OuHo-3204Has popma 00yUeHUsI

HaumeHoBaHue pa3iaesioB (TeM)IUCHHILIHHBI

Koa-Bo

4acoB

Jleknuu

IMpaxkTn
yeckue

3aHATHUSA

Pasznen l. Apm])MeTmca IHECJIBIX HECOTPUHATEIbHBIX YUCEI

Tema 1. Hamypanvhoe uucio, Kak KOIU4eCMEEeHHAs XAPaKmepucmuka KOHeuHblx
MHODICECmS.
IToHATHE KOHEYHOTO MHOKECTBA, PABHOMOIIIHOCTb U KJIaCChl PABHOMOIIIHBIX
KOHEYHBIX MHOXKECTB.
OcHOBHBIE OllepallMy ¢ HaTYpaJIbHBIMU YuciIaMu. Onepanus CI0XKEHHs U e
cBoiicTBa. Onepanus yMHOKeHus, 10 KaHTOpy U Kak 4acTHBIN Ciiydai
cioxeHust, CBONCTBA onepalii YMHOKEHHUsS. 3aKOHbBI COKPAIICHHUS.

[

Tema 2. Omnowenue nopsaoKka Ha MHO*CECHMEe HAMYpPanlbHbIX YUcell.

JIBa myTH OnpeieleHNs OTHOILIEHUE MOPSAIKAa Ha MHOXKECTBE HATYPAJIbHBIX YHCEIL.
OcHOBHbBIE CBOMCTBa OTHOIIEHUS MOpsAaKa. OTHOIIEHHWE HEMOCPEICTBEHHOTO
CJIEJOBaHMsI U ero cBoiicTBa. I[lopsnkoBoe uucio.

Tema 3. Cucmema yenvix HeOMPUYAMETbHBIX YUCEL.

Onepanuy BBIYUTAHHUS U JIEIEHUS B CHCTEME HEOTPUIIATEIbHBIX YHCEN, HX
dbopmasibHOe W HepopManmbHOe omnpeaeneHre. CBOWCTBA OSTHUX  OINEpaIui.
Omneparnys BO3BEICHUS B CTETIEHb M €€ OCHOBHBIE CBOMCTBA. JleeHue ¢ OCTaTKOM.
HO3III/IOHHI)IC CHUCTEMBI CUHUCIICHUS

Pa3nea |1. Apudmernka nespix, pAnMOHAJIbHBIX U 1€l CTBUTEIBLHBIX YHCEJI

Tema 1. Beruuunwvl u yucna.
O6mee mnonstTue o BenuuuHe. CpaBHEHHWE BEIWYHMH, JBa THIIA CPAaBHEHWS,
KOJIMYECTBEHHO-TIOPSIKOBAsI XapaKTEPUCTHKA Pe3yJIbTaTa CPAaBHEHHUS BEJINYNH.

Tema 2. Apugpmemuxa yenwvix uucer.

CucreMpl LIENOYMCIEHHBIX BEJIMYMH U CpaBHEHHE 3THUX BenuuuH. llenoe uuco,
KaK KOJINYECTBEHHO - IIOPSAJIKOBAas XapaKTEPUCTUKA peE3yJbTaTa CpPABHEHUS,
OCHOBHOE TIpejicTaBieHue 1enoro yncia. OCHOBHbIE anredpandeckue ornepamnun u
ux cBoiictBa. ['eomeTrprueckas mozenb apudmeTuku nenbix yucesn. OTHOIIEHHE
IIOPsIIKA, OTHOLIEHUE HENIOCPEACTBEHHOIO CIIEOBAHUSA U CBOMCTBO JBYCTOPOHHEN
nHaykuud. [lonoxurensHble U oTpunarensHble yncina. [Ipasuia 3HakoB. [IpaBuiia
BBIITOJIHEHNS] OCHOBHBIX OIlepaluil.

Tema 3. Apugpmemuxa payuoHaibHbIX Yuce.
CuctemMbl COM3MEPUMBIX BEJIMUMH U CPABHEHUE COM3MEPUMBIX BEIHYHH.

PaIII/IOHa.]'H)HOG YHCJIO0 KaK KOJIMYCCTBCHHO - IOPAAKOBASA XapaKTCPHUCTHUKA
§)




pe3ylibTaTa CpaBHEHUS BEJIMYKH, OCHOBHOE MPE/ICTAaBICHHUE PAIlIOHATBHBIX YUCEIL.
Oneparuu ClOXeHUs U YMHOKEHUS pallUOHATBHBIX YUCEI, UX OCHOBHBIE
cBoiictBa. [IpaBuia onepupoBanus ¢ aApoOsmu. [lonoxxuTtenbHbie U
oTpulatenbHble yncaa. OTHOIIEHUE MOPsIIKA, OCHOBHBIE CBOMCTBA.
CucremaTtnueckue Ipoou, MpeICTaBIeHUE PAllHOHATIbHBIX YUCEI
CUCTEMAaTUYCCKUMU JPOOSMHU.

Tema 4. Apugpmemuxa oeticmsumenbHvIX Yuceil. 2 2
JleiicTBUTENbHBIC YK CIIa, OCHOBHBIC OMEPAINH C JCHCTBUTEILHBIMU YHCIIAMHU.
HecousmepuMbie BETMYMHBI, CYIIECTBOBAHHE CUCTEM BEJIIMYHH C
HECOM3MEPUMBIMH BEIMYMHAMH. APXUMEOBCKUE M HETIPEPHIBHO YIIOPSI0YCHHBIC
CHCTEMBbI BEJIMYHMH U ICHCTBUTEIBHBIC YK CIIA, KAK KOJTHMYECTBEHHO-TTOPSIKOBBIC
XapaKTePUCTHKU PE3yJIbTaTOB UX CPABHEHMsI, CeUCHUS [leIeKIH1a B MHOKECTBE
panroHaIbHBIX yrced. OTHOIICHUE MOPSIKa, OCHOBHBIC allrTe0panvecKue
oTiepaIiy ¢ JeHCTBUTENLHBIMU YKciiaMu. [IpeacTraBienne neiCTBUTEIBHBIX YUCEI
B TIO3HMIIMOHHBIX CHCTEMaX CUUCIICHUS: CBOMCTBO ApXHMeE/a U €ro CICICTBUS,
paroHaIbHBIC TPUOIIKEHUS, CHCTEMAaTHICCKHE IPOOH.

Htoro 12| 12
4. YYEBHO-METOJUYECKOE OBECHEYEHHUE CAMOCTOSTEJBbHOHN
PABOTbBI OBYYAIOHIUXCHA
Tembl st [I3y4yaemblie Kou- Dopmbl Metonuueckoe |Popmbl
CaMOCTOSIT ~ [BOIIPOCHI BO 4aCOB I10  (CAMOCTOSTEIIbH (00CCIICYCHHE  [OTUYECTHOCTH
€JIbHOTO dbopmam 0i1 paboTHI
3y4ECHUs 00y4eHus

Ouyna |O4HO-
ST 3a04Ha
st

Tema 1.Teopemsl o 4 7 N3yuenne Pexomennyema [Pedepar

1.YHucmo u | KOHEYHBIX U Hay4YHO- 1 Hay4HO-

MHOKECTB | OECKOHEUHBIX METOAMYECKO | METOAUYECKast
0. MHOX>KECTBaX 71 JIATEPATYPA,
nutepaTtypel | ceTb UHTEpHET

Tema 2. 1. Hyns kak 5 7 N3yuenue Pexomennyema [Pedepar
Hywmepanu | umco. HAy4HO- P HAy4HO-
syucen u | 2.Hymeparnus METOJINYECKO | METOAMYECKAs
BBEICHUE | ypcen )74 Jureparypa,
HYJIA. 3.'eomeTpuuec nuareparypel | cetb HTEpHET

Kast

HMHTEpIpeTaIu

sl CHCTEMBI

HaTypaJIbHbIX

qucen U

BBE/ICHUS

HYJIS.




Tema 3.
ITo3urmo
HHEBIC
CHCTEMBI
CUHCJICHU
o

1.3anuce memoro
HEOTPUIIATEIILHO
o 4KCJja B
MO3UITHOHHOM
CHCTEME C
Im0ObIM Hamepe
3aJaHHBIM
OCHOBAHHUCM.
2.IlpaBuiia
BBITTOJIHEHUS
OCHOBHBIX
ornepauui ¢
YHCIIaAMU,
3alMCaHHBIMU B
HO3UIIMOHHON
cHCTEME,
TaOJIULIBI
CII0KEHHS U
YMHOXKCHHS.
3.Ilepexon ot
OJTHOM
HO3ULIMOHHON
CHCTEMBI K

JPYTOM.

Nzyuenue
Hay4HO-
METOINYECKO
i
JTUTEPaTypHI

Pexomennyema
s Hay4HO-
MeTou4ecKas
auTeparypa,
cetb MHTEpHET

Pacuernas pabora 1

Tema 4.
OCHOBBEI
TEOpUn
JIETUMOC
TH.

1.IIpocteie u
COCTaBHbIE
uucaa. 2.HOJ|
NIBYX YMCEI M UX
HOK.
3.006mmue
AIITOPUTMBI
HAX0XKICHHS
HOJ1 u HOK.
4.Pemeto
OpatocdeHa.

N3yuenne
Hay4HO-
METOANYECKO
71
JIUTEpaTyphl

Pexomennyema
A Hay4HO-
METOANYECKas
auTeparypa,
cetb HTEpHET

PacueTHasn
pabora 2




Tema 5.
Cucremart
HYeCcKue
apoou.

1.ITpeacraBnenu
€ palMOHALHBIX
quces
CHCTEMaTUYCCKHU
MU JIPOOSIMH.

2.

[Ipencra
BIICHHUEC
Upparmo
HaJIbHBIX
yuces B
ITO3HUIIAO

HHBIX

cucreMa

X:

paroHa
JIbHBIE
pUOIHK
CHHS,
cucremar
HYECKUe
Jpoou.

Nzyuenue
Hay4HO-
METOINYECKO
i
JTUTEPaTypHI

Pexomennyema
s Hay4HO-
MeTou4ecKas
auTeparypa,
cetb MHTEpHET

Pacuernas pabora
3

Hroro

24

36




5. ®OHJI OLIEHOYHBIX CPEJCTB JUIsI IPOBEJEHUS TEKYIIEN U
MPOMEKYTOYHOM ATTECTAIIAM 1O TUCHUTIINHE

5.1. IlepeyeHbr KOMIETEHIHII ¢ yKa3aHHeM 3TanoB MX (OPMUPOBAHHSI B Ipolecce OCBOEHUSA
00pa3oBaTeJIbHOM NPOrPaAMMBbI

Kon 1 HaumMeHOBaHNE KOMIICTCHIINN Dranbl GopMUPOBaAHUS
[TIK-1. Cnocoben ocBauBath U 1. Pabora Ha yueOHBIX 3aHITHUSIX
MCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS 2. CamocrosiTenpHas paboTa

U MPaKTHYECKUE YMEHUS M HaBBIKU B
NPEeIMETHON 00JacTh MpH peIIeHUH
npodeCCHOHATIBHBIX 3a/au.

IK-3. CnocobeH 1. PaGoTa Ha y4eOHBIX 3aHATHUAX
dhopmMHupoBaThH Pa3BHUBAIOIIYIO 2. CamocrositensHas paboTta
00pazoBaTEIbHYIO cpeny ISt
JOCTYOKEHUS JMYHOCTHBIX,

MpECAMETHBIX u MCTaIIPEAMCTHBIX
pPE3YyIbTAaTOB O6y‘IeHI/I${ cpeacrBaMu
npenoaaBaCMbIX y‘~IC6HI)IX npeamMcEToOB.
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5.2. Onucanue Nokaszareseil 1 KpuTepreB OLleHUBAHNSA KOMIETEHIIHII HA PA3JIMYHBIX 3Tanax ux
(¢opMupoBaHus, oNUcaHHUe IKAJ OLleHUBAHUS

dbopMyTUpOBaTh M BBICKA3bIBATH
CBOU MBICJIM, apTYMEHTUPOBATh CBOIO
TOYKY 3peHus, aJalTUPOBATH|
pEe3yJbTaThl M3YYEHHS IMOHATHUH U

(akTOB CHCTEMATUYECKON TeopHuu

Ypos
Onenn €Hb Sran [Mkana
BaeMble | cdop . Kpurepun OLICHH
dbopmupoBan Ornucanue rnokaszareneu
KOMIIET | MUPO- st OLICHUBAHUS BaHUs
€HIMU | BaHHO
CTH
[IK-1 | Ilopor | 1. PaGota Ha [Bramub: Pacuernas [xana
OBBIIl | yueOHBIX KOHIIENITYalbHBIE  COJIEpKaTeNbHbBIE paboTa, OLICHUBAaH
3aHATUSIX W7eu MOCTPOCHUs apu(PMETHKHU Jel-| pedepar ust
2. CTBUTEJBHBIX  4YMcell  Ha  0Oase PaccyeTHO
CamocrosiTen |[FeHeTHYECKOT0 ONPEIeIICHUs Ynca, i paboThI
bHas padoTa |OCHOBHbBIE METOMBI PELICHUS 3a7a4 Hlxana
Viuems: OLICHHBAaH
[MOJIb30BATHCS SI3BIKOM MaTEMaTHKHU, n:d
BECTU UH()OPMALIMOHHOA pedepara
AHATUTUYCCKYI0O U WH(OPMAIMOHHOA
oubnnorpadpuueckyro  paboty ¢
MPUBJICYCHUEM COBPEMEHHBIX
TEXHOJIOTUI
JIOTUYHO u rPaMOTHO
dbopMynupoBaTh U BBICKA3bIBATh
CBOM MBICIIH, apPTYMEHTHPOBATH
CBOIO TOUYKY 3pPECHHUS
[Tpon | 1. PaGorama [Buams: Pacuernas IIkaa
BUHYT | y4eOHBIX MOHSATUHHO-KAaTEeropruaIbHbII pabora, OLICHUBAH
Bl | 3aHATHUAX armapar, KOHIIENTYyanbHbIe pedepar ust
2. COJZICp KATCIIbHBIC HACU IIOCTPOCHMUS] PacCcyYCTHO
Camocrodaren apupMETHKH JeHCTBUTEIbHBIX YHCE i paboTHI
bHas paboTa |Ha 0a3e reHETUYECKOro ONMpe/IesIeHNs] lIkana
quciia, MIeHHBIE U JTOTHYECKUEe CBI3HU OIICHMBA
MOHATUI M (aKTOB CHUCTEMAaTHYECKOM HHA
TEOPUM O YHCIIE, METOABI pPEUICHUS pedepar
3asa4 a
Ymemy:
MOJIb30BaTHCA S3bIKOM MAaTEMATUKH;
BECTH nH(pOPMAITMOHHO-
AHATUTUYECKYIO U UH(OPMAIMOHHOA
oubmuorpadguueckyro  pabory ¢
MPUBJICYCHUEM COBPEMEHHBIX
TEXHOJOTHI
ITOTUYHO u TPaMOTHO
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Apr(METHKHU TEHCTBUTEIBHBIX YUCET]
K IIKOJIBHOMY 0O0pa3oBaTeIbHOMY]
rpoueccy

Braoems.

HAYYHBIM  CTHJIEM  H3JIOXKCHHS
COJICpKaHUsl, HaBbIKAMH ITOHCKa,
cOopa, cHCTeMaTu3allud H WC-

I1OJIB30BaHM I/IH(i)OpMaI_II/II/I,
MCTOJaMH U NpUCMaMUu YCTHOTO U
IUCBMCHHOTI'O H3JI0KCHUA

npeaAMCTHOr0 MaTepuraia
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VYpos
Ouenn €Hb [kan
Otan
BaeMbIe | cdop . Kpurepuu a
¢dbopmupoBan Onucanue nokasareneu
KOMIIET | MHPO- s OLICHUBAHMS | OLEHU
€HIMM | BaHHO BaHUS
CTHU
I1K-3 | IMopor | 1. Pabora ma | 3Hath ocobenHoctd ¢opmupoBanus | Pacuernas [xana
OBBIIl | yueOHBIX pa3BUBArOIIECH oOpa3oBaTenbHOH | paboTa, OLICHHB
3aHATUAX cpensbl; pedepar aHus
2. YMeTh OpraHu3oBbIBaTh U paccue
CamocrosiTen | pyKoBOIUTH pabOTOM KOMaH/IbI. THOU
bHas paboTa pabors
[xana
OLICHUB
aHus
pedepa
Ta
[Tpon | 1. PaGora na | 3HaTh ocobeHHocTu (opmupoBaHus | PacuetHas [[Ikana
BUHYT | Y4eOHBIX pa3BUBAIOIIEH oOpa3oBaTenbHOH | paboTa, OLICHUB
bIil | 3aHATHUAX cpensbl; pedepar aHus
2. YmeTs OpraHU30BbIBATH u paccue
CaMocrositen | pyKOBOIUTH pabOTOM KOMaH/IbI. THOM
bHadg pa60Ta Bnanetrs HaBBIKAMU OpraHu3aluy 1 paGOTBI
PYKOBOJICTBa pabOTOI KOMaH/IbI, kan
BbIpa0aThIBasi KOMaHIHYIO a
CTpaTeTuIo A1 JOCTHIKCHUA OLICHU
OCTaBJIICHHOH 1IEJIH. BaHHWA
pedep
aTta
IIIxaia oneHUBaHUsA PacyeTHOHN padoThI
Kpurepnii onenuBanuns Bbann
Ecnu cTyneHT npaBuiIbHO el Bee 3aJaHusl 1 000CHOBAI MOJIyYE€HHBIE PE3YJIbTaThI 5 GansoB
Ecnu cTyneHT nmpaBUIbHO peIIni Bee 3aaHus, HO He CMOT 000CHOBATh MOJIy4YE€HHbIE 4 GaynoB
pe3yNbTaThl
Ecnu crynent npasuinbHo permni 50% - 80% Bcex 3a1aHuii, HO He cMOT 000CHOBATh 3 GamnoB
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MOJIy4YE€HHBIE PE3YJIbTAThI

Ecnu crynent npaBuibHO permi 50% Beex 3agaHuii 1 000CHOBAI HE BCE MOJTyYCHHbIE 2 G6amn
PE3YNBTaThI
Ecnu crynent npaBuinbsHO permi menee 50% Bcex 3a1aHuii 1 cMOT 000CHOBATH 1 Gann
MOJTY4EHHBIE PE3YJIbTaThI
Ecnu ctynent npaBuibHO pemnt MeHee 50% Bcex 3a1aHuil 1 He cMor 000CHOBATh 0 6amnoB

IIOJIYYCHHBIC PE3YJIbTAaThI

HIkana ouennBanus pedeparon

OneHKa

Kpurepuun

5 0anna

pedepar 1o TeMe HalMcaH CaMOCTOATENbHO, TPOAEMOHCTPUPOBAHO YMEHHUE H3JIaraTh
MaTepuai MOCIeAOBAaTEeIbHO M TPaMOTHO, JelaTh HE0OXoAuMble OO0OOLIeHUS U
BBIBOJIBI

3-4
oayuta

pedepar ymoBieTBOpsSeT TpeOOBaHMSIM Ha OIEHKY B 3 Oaliga, HO TpU ITOM
JOMYIICHBl OJUH—/Ba HEIOYeTa NPH OCBEIICHWH OCHOBHOTO COJIEPYKAHHUS TEMBI,
WCIIPaBIIEHHBIEC 110 3aMEUYaHHIO MpernoAaBaTelis, WK JIOMYIIeHbl omunOKa win 0oee
IBYX HEJOYETOB INPH OCBEIICHHH BTOPOCTETIEHHBIX BOIPOCOB, KOTOPHIE JIETKO
UCIPABIAIOTCS [0 3aMEUaHUIO0 MpernojaBarensi, Wiu B pedepare MOKET ObITh
HEJ0CTAaTOYHO IMOJIHO pa3BepHyTa

1-2 Oamn

HEIOJIHO, HEIOCJIEJ0BATEIbHO PAaCKpBITO COJEP)KaHME Marepuaia, HO I10Ka3aHO
o0IIee MOHMMAHWE BOIPOCA W TPOJIEMOHCTPUPOBAHBI YMEHHSI, JOCTATOYHBIC IS
JAJIBHEHIIETO YCBOCHMsI MaTepHuaa, WIM UMEINCh 3aTPYNHEHMS], WU JOIIYIIECHbI
OLIMOKU B OINpPEAEICHUM IMOHSATHM, MCIOJb30BAHUN TEPMUHOJIOTUHU, HCIIPABICHHbIE
IIOCJIE 3aMEUYaHUil IpenojaBaTells, WIM CTYACHT HE MOXKET IPUMEHMTb TEOPHUIO B
HOBOM CUTYallUH

0 0autoB

HE PacKpbITO OCHOBHOE COJIEp)KaHHE y4eOHOro Marepuana, OOHapy>KEHO He3HaHUe
WU HETOHMMaHHWe OoJblliel WIM HamOoJjiee BaKHOM YacTH y4eOHOro maTepuala,
JIOTYIIIEHBI OLTUOKU B OMPEEIICHUU MOHATHI, MPU UCIOIB30BAaHUU TEPMUHOJIOTHH,
KOTOPLBIC HC MUCITPABJICHBI ITOCJIC HCCKOJIBKHUX 3aMe4aHuH npernoaaBaTeiisd
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5.3. TunoBbie KOHTPOJILHBbIE 32]aHUN WM WHbIE MATEPUAJIbI, HEO0OX0AUMbIE IS
OlleHKH 3HAHWi, YMeHMiH, HABbBIKOB M (MJIH) ONBITA JAeATEJbHOCTH,
XapakTepu3yIMX 3Tanbl (GopMUPOBAHUS KOMIIETEHIHII B mpoiecce OCBOCHHS
o0pa3oBaTeJIbHOI MPOrPaMMBbI

IIpumepHbIii BapuaHT pacueTHoii padorsl Ne 1

3anucath yncio (46203); B cucreme ¢ ocHoBaHueM t=12.
3anucath yncio (44203)s B cucteme ¢ ocHoBaHueM t=11.

3anucate yncio (4016203)7 B cucteme ¢ ocHOBaHHEM t=14.
3anucatp yncio (3013203)4 B cucTteMe ¢ ocCHOBaHUEM t=2.
Berauciuts (100102)3-(1112)3, (456543)7+(34235)7, (465)9+(37)9, (1123)/5(203)s.

Boraucsuts (102103)4-(1132)s, (46909)1,+(87838)11, (465)g+(37)s, (2121)3/(1022)s.

o s w D -

IIpumepHbIii BapuaHT pacuyeTHO# padoTbl Ne 2

1. Jlano Tpéx3HaUHOE HATYPATBLHOE YHUCIIO (YMCII0 HE MOXKET HAUMHATHCS C HYJIs), He kpaTHOoe 100.

A) MoxeT 1 4acTHOE TOT0 YKCcIia M CyMMBI ero nudp Ob1Th paBHEIM 90?7 OTBET 000CHYITE.

Bb) Moser i 9acTHOE 3TOro 4Yrcia U CyMMBbI ero nudp ObiTh paBHEIM 88?7 OTBET 00OCHYHATE.

B) Kakoe HaunOosbliiee HaTypaibHOE 3HAYEHUE MOXKET UMETh YaCTHOE IaHHOTO YHCJIA U CyMMBI ero nuugp?

OTtBeT 00OCHYIITE.

2. Haiinure Bce HaTypasbHbIE YUCIIA, TOCIEAHASA AecATUYHAs [H(pa KOTOPhIX O M KOTOPBIE UMEIOT
POBHO 15 pa3nuyHBIX HATYypaJIbHBIX AETUTENEH (BKIOYasi €IUHUILY U CaMO YHCIIO).

3. Jlokaxwure, 4To (N°-N) Kemures Ha 6 IpU BCSIKOM HaTypaJbHOM N.

4. JlaHo TpEX3HAUYHOE HATYpaJIbHOE YHCIIO (YMCIIO HE MOKET HAUMHATHCS C HYJIA).

A) Mo>eT 11 YaCTHOE 3TOT0 YMCIia M CyMMBI ero 1udp O6bITh paBHbIM 12?7 OTBeT 000CHYiTE.

b) MoeT u 4yacTHOE 3TOro YuciIa U CyMMBI €ro Hudp 06Tk paBHbIM 87?7 OTBET 00OCHYMTE.

B) Kakoe HanMeHblIee HaTypalbHOE 3HAUCHHE MOKET UMETh YaCTHOE JAHHOT'O YHMCIa U CYMMBI €ro

uugp? OtBeT 0boCHYMTE.

5. IIpousBeneHne HECKOIBKUX PA3IUUHBIX MPOCTHIX YMCEN JEINUTCS Ha KaXJI0€ U3 ITUX YHCEl,
yMeHbIlIeHHOe Ha 1. YeMy MoXkeT ObITh paBHO €ro MpousBeaeHue?

6. Jlokaxwure, 4To (N'-N) KeTHTCA Ha 42 TIPU BCSKOM HATYPaTbHOM N

7. HaiiTi ocTaToK OT JeJNeHHs HATYypaIbHOTO Ynciia Ha 96, eciii 5TO Yucio IenuTes Ha 12, a mosydeHHoe
IIPU 3TOM YaCTHOE MPH JIeJICHUH Ha 8 1aeT OCTAaTOK 2.

8. CymecTByeT JIn TaKOe HaTypaJIbHOE YHCII0, KOTOPOE NPH JIeJICHHH Ha 12 1aeT B octaTke 6, a mpu
nenenuu Hal8 maet ocratok 7?7 OTBET 0OOCHYIATE.

9. Tlo xpyry B HEKOTOPOM ITOPSIIKE 110 OJTHOMY pa3y HamucaHbl unucia oT 9 g0 18. J{ns kaxmoit u3 gecartu
nap COCEJHUX YMCEN HAIUTU UX HauOOIbIINI OOIIHIA JeTUTENb.

A) Mormo 1 MoTy9uThCS TaK, YTO BCe HAMOObIIHe 001He nenuTend paBabl 1? OTBeT 000CHYTE.

B) Mormno 11 noay4uThes Tak, YTO BCe HAaMOOJIbIIME O0IIKE ACTUTENN OMapHO pa3inuyHbl? OTBET

obocHyiiTe.

B) Kakoe nanbouibliiee KOJIMYECTBO MOMAPHO PA3TMYHBIX HAMOOIBIINX OOIIUX JeTUTeNeH MO0 pu

3TOM MnostyduThes? OTBET 00OCHYMTE.

10. YueHuk noimkeH Obl1 YMHOKUTB JIBY3HAUHOE YHCJIO HA TPEX3HAUYHOE U Pa3JeNIuTh UX MPOU3BEICHHE
Ha naTu3HayHoe. OJIHAaKo, OH HE 3aMETUJI 3HaKa YMHOKEHHUSI U IPUHSLT 3allMCaHHBIE PSIIOM
JBY3HAYHOE U TPEX3HAUHOE YMCIIA 33 OJIHO MsITU3HAUHOE. [l03TOMY IosyueHHOE YacTHOE
(HaTypanbHOE) OKa3ai10ch B TpU pa3a Oosnbllie HCTUHHOTO. HaiinuTte Bce Tpu uncia.

11. Pa3zpaboTtaTh mpuMepsl AJIs IIKOJIBHUKOB, TO3BOJISIONINE JEMOHCTPUPOBATH CBOMCTBA HATYPAIbHBIX
15



10.

RRO©oO~No O~ WNE

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

quCces.
IIpuMepHBI BApHAHT pacyeTHO# padoThl Ne 3

[IpeacTaBuTh cuCTEMaTHYECKON APOOBIO C OCHOBAaHUEM 10" cienyromme 1poou:
17 25 1889

333 27 1776

3anucaTh B BUJIE CHCTEMAaTHUYECKHUX JIPOOEH:

1220 B CUCTeMe CYMC/IeHMd ¢ ocHoBaHHeM t = 8, B)(378,8359375)19 B

CHUCTEME CUMCIICHUS C OCHOBaHuEeM 1=8.

3anucaTh B BUJIE CHCTEMAaTHUYECKHUX IPOOEH:
1106

65
B CUCTEMEC CUHCJICHUS C OCHOBAHUEM t:8
MO)KHO JIN HpeI[CTaBI/ITL B BUJI€ CUCTEMATHYCCKUX I[p06el71 CJIeI[yIOH.H/Ie quclia.

2 o
a); B TPOUYHOH CUCTEME, 6)

2 .
a)—— B ATEPUUHOI cHCTeMe, 0) B CCTEME CUMCJIEHHUs C OCHOBaHUeM t = 6, B)(278,8259375)1

51 . 35 . 55 o
a)— B JIBOMYHOU cHCTEeMe, 0)— B IIECTEPUYHOM CHUCTEME, B) — B JIBEHAALATCPUYHOMN CUCTEME
24 > /54 > 72 i

r) (1010), 13)

o 220 o o
m B IIATCPUIHON CUCTEMC, II)(IS—964 B BOCBbMCPUYHOUN CUCTEMC. Ecmu MOXHO, TO HAUJTUTC
3

COOTBETCTBYIOIINE CUCTEMAaTHYECKUE IPOOH.
Haiigure CyMMBbI YHUCIIOBBIX PSIOB, MPEICTABISIONIMX CICAYIOINE OCCKOHSUHBIC IEPUOMUCCKIE
npoodu: a) 0,0(21), 6) 14,(051)s

. 135 .
MO>KHO JIH TIPE/ICTABUTH B BUJI€ CUCTEMATHUYECKUX APOOCH Clieayrolie Yrca: a)—24 B JIBOMYHOM

35 o 35 o 114 o
CHCTEME, 6)5 B IIIECTEPUYHOM CUCTEME, B) 5q B ABCHA/LATEPHYHOIE CHCTeME, F)F B ISTEPUYHOU

21 o o
CHUCTEMC, ,I[)E B BOCbMCPHYHOU CUCTCME. Ecau MOKHO, TO HAUJUTE COOTBCTCTBYIOIINC

CUCTCMATHUYCCKHUC ,Z[pO6I/I
HaiinTe CyMMBI YHCTIOBBIX PSAIOB, TPEACTABISIONIMX CIICAYIONINE OECKOHEUHBIC TIEPHOHUCCKUC
'Hp06H: a) 09(25)5 6) 09(5)8

JIoKaXXuTe, 4TO YHCIIO paloHaAIbHOE: 3|3+ % +3/3— %

JlokaxuTe, 4TO YUCIIO PallUOHATIBHOE: 3\/20 +144/2 + 3\/20 ~1442

IIpumepHas TemaTuka pegeparos
Umucia 1 MHOXECTBA.
YcrHas HyMepanus U NajbleBbIil CUET.
IIpoucxoxacHe HA3BAHUN YUCE.
[IncemenHas Hymepanus 4nces.
IIpoucxoxacHue Hyms.
Hynp xak gncno.
ITpoucxoxaenre apupmMeTHIecKX TEPMHHOB.
HMMmeHOoBaHHBIE YUCIIA.
Wupniickue nudpsl B Poccuu n MX 3BOIIOIMSL.
Cpencrta miis cyera.
AKCHOMaTHYECKOE MOCTPOCHHUE apu(PMETHKH.
[Tpo6nemsr Bapunra u N'onpa6axa.
[IpakTuyeckue «paBuiiay apupMETHKH.
Apudmernueckue 3a0aBbl.
Lenuble 1podu.

IIpumepHBIe BOIPOCHI K IK3aMEeHY
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1. Koneunble MHOXeECTBa, PABHOMOIIIHOCTh KOHEUHBIX MHOKECTB. HaTtypanbHOE "ncio.

. CyMMa HaTypaJIbHBIX YHMCEJl KaK KJIacca paBHOMOILHBIX KOHEUYHbBIX MHOKECTB. OCHOBHBIE CBONCTBA.

3. [IpousBenieHre HaTypalIbHBIX YUCE, ABA MOAX0/1a: KaK YaCTHBIN cllydail cioxenus, mo Kanropy.

OcHOBHbIE CBOWCTBA.
. 3aKOHBI COKpALICHHUS JIJIsl CYMMBI U IPOU3BE/ICHHUS HATYPATbHBIX YHCEII.
. OTHOIIIEHUST «MEHBIIIE) («OOIIBIIE») B MHOKECTBE HATYPAIbHBIX uncen. DopManbHOE U HePopMaIbHOE
onpeneneHusi. OCHOBHBIE CBOMCTBA.

6. OTHOIIEHUE «HETIOCPEICTBEHHO CIIEAYET» B MHOXKECTBE HAaTypaJIbHBIX YUCET, €0 OCHOBHBIE CBOMCTBA.

7. Hymepanus uncen u BBeeHue Hyis. Hyib kak yucio. ['eoMmerpuueckasi HHTepIpeTanus HaTypalbHbIX
YKCeJl U BBEACHUSI HYJIA.

8. Pa3HoCTh 1 4acTHOE B CHCTEME HEOTPULIATEIbHBIX LIETbIX uncen. OcHOBHBIE cBOMcTBa. CTeneHb ¢
HaTypaJIbHbIM [10Ka3aTeJIeM.

9. llenenue c octatkoM. Teopema O I€IEHUU C OCTATKOM B CUCTEME LIETBIX HEOTPHUIATEIbHBIX YHCEL.

10. [To3unmonHsIe cucTeMsl curciaenus. IlpeacraBienne neaoro HeOTPUIATEILHOTO YUCIIa B TIO3UIIUOHHON
CUCTEME.

11. BrinonHeHue onepanuil CI0KEeHUs U YMHOKEHUS HEOTPULATENbHBIX YHCEN B MO3UIIMOHHBIX CUCTEMAaX
CUMCIICHUSI.

12. HO/l nByx HeoTpHIaTEeNbHBIX uncell. Ero ocHOBHBIE CBOCTBA.

13. HOK aByx HeoTpuiarenbHbIX yucen. Croco0bl ero HaX0xICHHUS.

14. TIpoctble u cocTaBHble uncia. [Ipeacrapnenue 11ea0ro HEOTPULIATENBHOIO YHCTIA B BU/IE TPOU3BEACHUS
MPOCTBIX YHCE.

15. «Pemero» Dparocdena. CocraBieHne TaOIUI] IPOCTHIX YUCEI.

16. Llenoe yncio Kak KOJTMYECTBEHHO-TIOPSIKOBAs XapaKTePUCTHKA Pe3y/IbTaTa CPAaBHEHHUS BEJIHUKH.
['eomeTrpuueckas Mo/i€Ib CUCTEMBI LIETBIX YUCEN.

17. Onpenenennie cymMMsl Lenbix yucen. OCHOBHbIE CBONCTBA.

18. Onpexnenenue mpou3BeaeHUS 1eNbIX Yrcel]. OCHOBHBIC CBOICTBA.

19. OrHomenue nopsaka As Henbix yncen. Ero nepopmansroe u hopmanbHoe onpenenenus. OCHOBHbIE
CBOMCTBA.

20. OTHoOLIIEHNE «HEMOCPECTBEHHO CJIEIyeT» Ha MHOXKECTBE LIEJIbIX YHCEI, €r0 CBOICTRA.

21. Ienple MONIOKUTENBHBIC YHCIIA ¥ YUCIIA HATYypAJIbHBIE.

22. TlpaBuiia BHIIOJHEHUSI OCHOBHBIX ONEPALUii B CUCTEME IIeJIbIX YHCEl, «IIPAaBUIIO 3HAKOBY.

23. CrereHb 1eJI0T0 YMCIIa ¢ HaTypallbHBIM TIOKa3aTeneM. OCHOBHBIE CBOMCTBA.

24. PannoHaabHOE YUCIIO KaK KOJIMYECTBEHHO-TIOPAIKOBAs XapaKTepUCTUKA pe3yiibTaTa CpaBHEHUS
BenuuuH. [IpencraBienus o paloHaIbHBIX YUCIAX.

25. CymMma palMoHaJIbHBIX YUCE, OTlepaltsl CII0KEHUs U €€ OCHOBHBIE CBOMCTBA.

26. IIponsBeneHre paiOHAIBHBIX YHCEI, OTIEPAIisl YMHOKECHHS U €€ OCHOBHBIE CBOICTBA.

27. OTHOILIEHHE «MEHbIIE» («O0bIlIe») B MHOXKECTBE pallMOHAJIbHBIX ynces. OCHOBHbIE CBOMCTBA.

28. IIpencraBieHne paroOHAIHLHOTO YHCIIA CHCTEMaTHYecKoi 1po0sto. [IpocThie i cMemaHHbIe
cucTeMaTHyecKue Jpoou.

29. Hecomsmepumpie BenuauHbl. CyliecTBOBaHHE CUCTEM BEJIMYHH, COACPIKAIINX HECOM3MEPUMbBIE
BEJIMYMHBI.

30. CpaBHeHUE BEIMYUH U ACCKUHIOBCKUE CEYCHUST MHOKECTBA PAIlHOHAILHBIX YUCEIT.

31. CpaBHeHUE BEIMYMH B HEPEPHIBHO U apXUMEIOBCKU YIOPSAA0UEHHBIX CUCTEMAaX BEJTUYUH U
JNeWCTBUTEIILHBIC YHCIIA.

32. OTHOIIEHHE MOpsAKA B MHOXKECTBE AEUCTBUTEIbHBIX Yrcen. OCHOBHBIE CBOWCTBA.

33. Omepanuu CciokeHusI, OCHOBHBIE (DAKTHI M CBOWCTBA.

34. Onepanuu yMHOXEHHUs, OCHOBHbIE (DaKThl U CBOWCTBA.

35. IIpencraBienue NEHCTBUTENBHBIX YMCEIN B TIO3UIIMOHHBIX cucTeMax. CrucreMaTndeckue Apoou.

36. PannonanbHble PUOIMKEHHS HPPALIMOHAIBHBIX YHCEI.

N

o1

Ilpumepnvie 3a0auu K IK3AMEHAUUOHHBIM OUIemam

1. Jlano Tpé€x3HauHOE HATYpaJIbHOE YUCIIO (YHUCIIO HE MOXKET HAaUMHAThCS ¢ HyIst), He KpaTtHoe 100.
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10.

11.
12.

13.
14.
15.
16.

17.

18.

19.
20.

a) MoeT I 4aCTHOE 3TOT0 Yhcia U CyMMBI ero 1udp 06Tk paBHBIM 90?7 OTBET 000CHYHTE.

6) MoseT JI1 4acTHOE 3TOr0 YKcia U CyMMBI ero mudp ObiTh paBHBIM 88? OTBET 00OCHYITE.

B) Kakoe Haunbounbliiee HaTypaabHOE 3HAUEHUE MOXKET UMETh YaCTHOE JAHHOTO YUCJIa U CYMMBI €T0
udp? OTBeT 00OCHYHTE.

Haiigute Bce HaTypasibHbIE YKCIIA, TOCTEAHSS IecATUYHAs Hrudpa KOoTopsix 0 M KOTOpbIE UMEIOT
POBHO 15 pa3nnyHBIX HATYypaJIbHBIX AETUTENEH (BKIIOYAs €UHUIY U CAMO YHCIIO).

Jlokaxcute, 4to (N°-N) IeuTCs Ha 6 IIPU BCSKOM HATYPAILHOM N,

Cy1iecTByeT Jid TaKO€ HaTypalibHOE YKCIIO, KOTOPOE MpHU JiejeH!H Ha 12 gaet B ocTaTke 6, a npu
nenennu Hal8 maet ocratok 7?7 OTBET 00OCHYMHTE.

Haiinure TpéXx3HauHOE HATYpaTbHOE YUCII0, KOTOPOE MPH JCICHUHU U Ha 4, U Ha 15 naét paBHbIE
HEHYJIEBbIE OCTaTKH, W CpeqHss udpa B 3alUCH KOTOPOTO SIBISETCSA CPEIHUM apu(PMETUUECKUM
Kpaitaux uugp. B oTBeTe ykaxure Kkakoe-HUOYAb OJHO TaKOE YHCIIO.

362 15 82 T 23 3 24 7

I R 0 S

121 86 24 ?2 15?4 24
Boluuciuts 3 * Fa 3 5

Haiinure nosoxurenpbHoe 4ucio, eciu 45% OT HEro COCTaBIISAIOT CTONIBKO 7K€, CKOJIBKO COCTaBIISIIOT
20% ot uucna, eMmy 0OpaTHOTO.

3anucats uncio (46203); B cucteme ¢ ocHoBaHueM t=12.
Borauciuts (102102)3-(1122)3, (46503)7+(54235)7, (465)s+(37)s, (2121)3/ (1022)3,

JloKakuTe, 4TO YUCIIO pAlIMOHAIBHOE:! 3\/20 1142 + 5{/20 ~14+/2

Pemnre B LenpIX ynucnax ypaBHEHUS: x2—7x— 144 = y2 —25y; X2 — Xy — 2y2 =T7.

CpaBuute uncna log;s 19 u log,, 21

3anucarb B BUJI€ CUCTEMaTHUECKUX Apo0eii:

1000
85

CHCTEMEe CUHMCIICHUs ¢ OCHOBaHUeM 1=8.

31)22—7 B TPOUYHOM CUCTEME, 6) B CUCTEMe CUMC/IeHUs ¢ ocHoBaHueM t = 8, B)(378,8359375)1pB

. 135 .

MOo’KHO 1 IPECTaBUTh B BUJI€ CUCTEMATUYECKUX JIpOOEi creayrone yucnia: a)z B JIBOMYHOU
35 . 35 . 114 .

CUCTEME, 6)§ B IIIECTEPUYHOI cUCTEME, B) 5 B /IBEHA/IIATEPUIHON CHCTEME, 1")7—5 B IISITEPUYHOU

21 o o
CUCTEMC, H)ﬁ B BOCbMCPHUYHOH CUCTEMCE. Ecmu MOKHO, TO HAMJUTEC COOTBCTCTBYIOIIIUC

CHUCTEMATHUYECKUE TPOOH.

Haiinute cyMMbI YUCTIOBBIX PS/I0B, IPEJICTABIISAIONIMX CIEAYIOINE OECKOHEUHbIE TEPHOANYECKHIE
apobwu: a) 0,(25), 6) 0,(5)s

IIpu kakux nenbix n uncio 20" + 16" — 3" — 1 gemurcs na 323?

X0351H JOTOBOPHJIICS C paOOYMMH, YTO OHH BBIKONAIOT €MY KOJIOZEI] Ha CIEIYIOIINUX YCIOBUSIX: 3a
nepBbIi MeTp oH 3artatuT uM 4200 py6iieit, a 3a Kax bl cieayromuid Mmetp —Ha 1300 pyoneit
Oonbliie, yeM 3a npeapiayiiuii. CKoJIbKo pyOsieit X03siMH T0DKeH OyIeT 3aIuiaTuTh pabounM, €CI OHU
BBIKOIAIOT KoJo/el] ri1yOuHoi 11 meTpoB

5.4. MeTtoau4yeckne MaTepHasibl, OMNpeAesIIONIAEe TMPOUeAYPbl OIECHUBAHUSA
3HAHUM, YMEHHMH, HABBIKOB M (MJIM) ONbITA AEATEJbHOCTH, XaPAKTEPU3YHIIHX
3Tanbl GopMUPOBAHUA KOMIIETCHIMH

B pamMkax ocBOEHMS AMCUUIIMHBI IPEAYCMOTPEHBI: TOAT0TOBKA pedepaTa, pacueTHas padoTa.

dopMoii TPOMEXYTOUHOM aTTeCTallMy HAa OYHOM U 3204HOM (hopMax 0OyueHHs SBISIETCS SK3aMeH. DK3aMeH
HPOXOAUT B POpPME YCTHOTO coOeceI0BaHMs 110 BOIIPOCAM M PEIICHHUS 3a1ad.

WTorosas olieHKa 3HaHUN, YMEHHH, CIIOCOOO0B JAEATEIbHOCTH CTYACHTOB 10 U3y4aeMON AUCIUILINHE
coctaisieT 100 Oamos

MaxkcumanabHOe KOJTMYECTBO 0aIOB, KOTOPOE MOXKHO HaOpaTh 3a TEKYIUi KOHTposib — 70 6asios.
3a pacueTHbIe pabOTHl 00yJArONTUIC MOKET HAOpaTh MaKCUMaIBHO 35 OaIoB.
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3a moaroToBKy pedepaToB 0OyJArOIIHIICS MOXKET HaOpaTh MAaKCUMAIIBHO 35 0aioB.

MaxkcuManbHas cyMMa 0alljioB, KOTOpbIE 00y4aronIuiicss MOXKeT HabpaTh MpH cAaue dK3aMeHa, COCTABIISET
30 6ayoB.

s cnadm SK3aMeHa HEOOXOAMMO BBHIMIOJTHHUTH BCE 3a/IaHUs TEKYIIETO KOHTPOJIA. 3HAYMMBIM MOMEHTOM
SIBIISICTCS TIOKa3aTeslb M3YYCHUS MaTepuayia JICKIUH W BBIMOJHEHHWE 3a/laHuil B yKa3aHHbIE Cpoku. Ha
9K3aMEH BBIHOCHUTCS MaTEpPUAII, U3JIaraeMblil B IEKIUSIX ¥ PACCMATPUBAEMBIN Ha TPAKTHYECKUX 3aHATHUSX.

IIxkana oneHMBaHNMs OTBETOB CTYJAEHTOB HA JK3aMeHe

Konuuec Kpurepuu
TBO OILICHUBaHUS

OaIoB

26-30 Ecnmu ctygeHT cBOOOJHO OPUEHTHPYETCS B TEOPETHUECKOM MaTepHale,
3HaeT (OPMYIMPOBKH OCHOBHBIX OIPEIECIICHUH, TEOPEM U CBOWCTB,
ymeer
PUMEHSITh TEOPETUYCCKHUE CBEIICHHS ISl PEIICHHUSI THIIOBBIX 33124

15-25 Ecnu cTyneHT He0CTaTouHO CBOOOJHO OPUEHTHPYETCS BTEOPETUYCCKOM

Marepuaie, omubdaercs npu (GOpMYITUPOBAHUH OCHOBHBIX OIPEACIICHUM,
TEOPEM U CBOWCTB, YMEET IPUMEHATH TEOPETUUECKUE

CBEJICHUS JJI PEIICHHS TUIIOBBIX 33/1a4 (B 3aBUCHUMOCTU OT KOJUYECTBA U
CTENIEHU MMEIOIIMXCS OIMTMOOK U HEJJOUETOB).

8-14 Ecnu cTyneHT IUI0XO0 OpHUEHTUPYETCS B TEOPETHUYECKOM Marepualie, He
3HAeT HEKOTOphie (OPMYIHPOBKH OCHOBHBIX OIPEACICHUN, TEOpeM u
CBOMCTB, Yy CTydeHTa BO3HUKAIOT MPOOIEMBbI TMPH  HPUMEHECHUU
TEOPETHUYECKUX CBEJICHUN JUIsl PEUICHUs] TUIOBBIX 3a7a4 (B 3aBHCHUMOCTH
oT

KOJIMYECTBA M CTENEHU UMEIOIIUXCS OUTMOOK U HETOUETOB).

0-7 Eciu cTyneHT He OpUEHTUPYETCSI B TEOPETUIECKOM MaTepHalie, He 3HACT
OOJIBIIMHCTBO (DOPMYITHPOBOK OCHOBHBIX OTIPECIICHUH, TEOPEM U CBOHCTB
WHE yMEEeT MPUMEHSITh TEOPETUUECKUE CBEACHUS IS PEIICHUS TUTTOBBIX
3a/a4 (B 3aBUCUMOCTHU OT KOJMYECTBA U CTETIEHU UMEIOIINXCS OMNOO0K U
HEJI0UETOB).

Ixa/jia oueHMBaHUs OTBETOB CTYACHTOB HA JK3aMeHe

NroroBas orieHka o qucuIinHe GOpMUPYETCS U3 CYMMBI OAJIJIOB MO Pe3ysibTaTaM TEKYIIETO KOHTPOJIS U
MMPOMEXKYTOUYHON aTTECTAIIMU U BBICTABJISIETCS B COOTBETCTBUU C TIPUBEIACHHOM HIKE TaOIUIIEH.

Onenka o 100-6amibHoi cucreme OneHka 1o TpaIuLMOHHON CUCTEME
81 -100 OTimaHO
61 - 80 Xoporiro
41 - 60 VY 10BIETBOPUTENHEHO
0-40 HeynosnerBopurensHO
6. YYEBHO-METOJIUYECKOE N PECYPCHOE OBECIIEYEHUE
JAUCHUIIJINHBI
6.1. OcHoBHas JIMTepaTypa
1. denser O.U. Apudmernka neicTBUTENBHBIX YrceN [TeKCT] : JIeKIUH Mo CIeI.KypCey AIeMEHT.MaTeM.
: yueb.mocodue / O. U. @enses. - M. : MI'OY, 2006. - 192¢. — TekcT: HEOCpeICTBEHHBIH.
2. Cwmomun FO.H., Yncnoseie cuctemsl [Dnektponnsiid pecype] / FO.H. CmonuH. - 2-¢ u3n., crep. - M. :

®JIMHTA,  2016. - 112 c - ISBN 978-5-9765-0794-4. - URL:
http://www.studentlibrary.ru/book/ISBN9785976507944.html (mnata oOpamienus 19.07.2019). - Pexum
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JocTyna: Juisi aBTopu3. nojibzoBareneid ObC KoHcynbTaHT cTyaeHTa. — TEKCT: 3IeKTPOHHBIN.

6.2. JlonoiHUTeIbHAS JUTEPATYypa

1. Apuomsn MN.B. Teopernueckas apudpmeruxa / U.B. ApHonbn — M.: Yunenrus, 1939 r. — 482 c. -
Pexxum noctyna: http://bookre.org/index.php?page=0-nas

2. Bbpamuc B.M. Teopernueckas apudmeruka / B.M. bpamuc — M.: Yunenrus, 1954 r. — 208 c. -Pexxum
noctyna: https://www.twirpx.com

3. Kueiin @. DrieMeHTapHass MaTeMaTHKa: C TOYKU 3pEHUS BBICIICH : JIeKIuH. T.l. apudmeruka, anredpa,
ananmu3 / @. Knein. - 4-e u3na. - M. : Hayka, 1987. - 432c. — TekcT: HemocpeACTBEHHBIH.

4. Kueiin, ®. DnemeHTapHas mareMmaruka [TekcT] : ¢ TOUKM 3peHus BBICHIEH : JIEKIUH. Y.2. TEOMETPHUS
/ ®@. Knelin. - 2-e uzn. - M. : Hayka, 1987. - 416¢. — TekcT: HemocpeCTBEHHBIN.

5. Jlapun C.B. Yucnossie cucreMsl: yued.mocobue st By30B / C. B. Jlapun. - M. : Akanemus, 2001. -
160c. — TekcT: HEMOCPEACTBEHHBI.

6. Jlapun, C. B. YucnoBsie cucremsl : yaebHoe nocooue ans By3oB / C. B. Jlapun. — 2-e u3z., uchp. u
nomn. — Mocksa : U3parensctBo FOpaiit, 2023. — 149 c. — (Bsicmiee oOpa3oBanue). — ISBN 978-5-
534-09500-5. — Tekct : anexTpoHHbI // OOpa3zoBarenbHas 1uiardgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/515447 (nata obparienus: 02.06.2023).

7. CwmomuH, 0. H. Yucnoseie cuctemsl : y4e0. mocobue / Cmonmmn 0. H. - 3-¢ u3n. , crep. - Mocksa :
@OJIMHTA, 2021. - 112 c. - ISBN 978-5-9765-0794-4. - Tekcr : anexkrponnsiii // ObC "KoHcynpTant
crynenta" : [caiir]. - URL : https://www.studentlibrary.ru/book/flinta20122559.html (mata
obpamenusi: 02.06.2023). - Pexxum qoctymna : 1Mo MOAMKCKE.

8. ®ensieB, O.W. Yuciossie cucteMbl: yded.nmocobue / yued.Demse O.U. - M. : MOIIN um.H.K.Kpyrckoii,
1991. - 68c. — TekcT: HEMOCPEACTBEHHBIM.

9. ®edepman C. Yucnossie cuctembl/ C Dedpepman - M.: Hayka, 1971 r. - 440 c. - Pexxum gocryna:
http://bookre.org/index.php?page=0-nas

6.3. Pecypchl nH(pOPMANIMOHHO-TEJIEKOMMYHHUKAIIMOHHOI ceTH « AHTEepHET»

Eq.Word.Mup MaTEMaTUYECKUX YpaBHEHUH [DnexTpoHHBIH pecypc]. -
http://eqworld.ipmnet.ru/ru/library/mathematics/elementary.htm

OO0pa3oBareNbHBIN CTYJICHYSCKUN MopTal [ DJIeKTpoHHBIH pecypc]. -http://area?.ru/

Mecrto 3HaHuUi B ceTn [DneKTpoHHbIH pecypc]. -Www.y10K.ru

DnekTpoHHbIe  KHHTH  [DnexkTpoHHbI  pecypc].  -https://eknigi.org/estestvennye nauki/148213-kurs-
yelementarnoj-geometrii.html

7. METOANYECKHUE YKA3AHUS 10O OCBOEHUIO JTUCHUTIJIMHBI

1. MCTOI[I/ILICCKI/IC PEKOMCHAANH 110 OpraHru3alun CaMOCTOSITEILHON pa6OTLI 6aKaJ'IaBpOB
MeTOJII/I'-IeCKI/Ie PEKOMEHAAIWH 110 MOATOTOBKE K ITPAKTUYCCKUM 3aHATUAM

no

8. TH®OOPMALUNOHHBIE TEXHOJIOI'MU 1JIAA OCYIIECTBJIEHUSA
OBPA3OBATEJIBHOI'O MNPOLECCA 110 AUCIHUIIJIMHE

JInneH3snoHHoOe MporpaMMHoOe o0ecreueHue:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HubopMalinoHHbIE CIIPABOYHBIE CUCTEMBI:
Cucrema TAPAHT
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Cucrema «KoncynprantlLiroc»

[Tpodeccuonanbabie Oa3bl TaHHBIX

fgosvo.ru
pravo.gov.ru
www.edu.ru

CB000HO pacrpocTpaHsieMoe MPOrpaMMHOE 00ECTIeYeHHEe, B TOM YHCIIE 0T€YECTBEHHOTO
MIPOU3BOJICTBA

OMC Ilneep (miis Bocripon3BeieHUs] JICKTPOHHBIX YUeOHbIX Momysieit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYHEHUE JUCIUIIJIMHbI

MarepuanbHO-TEXHHUECKOE OOecnieueHe AUCUUIINHBI BKIIOYaeT B ceOsl:

- yueOHBIE ayAMTOPHH AJSl TPOBEACHUS YUEOHBIX 3aHATHH, OCHAIlEHHBIC O0OPYAOBAaHMEM WM TEXHHUUYECKHUMU
cpeacTBaMu OOy4deHHsS:  y4eOHOW MeOenblo, OCKOW, JEeMOHCTPAIIMOHHBIM OO0OpYAOBaHUEM, IE€PCOHATBHBIMH
KOMIIBIOTEPaMH, TPOCKTOPOM;

- TOMEIICHHUS JUIsl CaMOCTOSITEILHOW pPa0OThI, OCHAIICHHBIC KOMIIBIOTEPHOW TEXHUKOH C BO3MOXKHOCTBIO
noAKIoueHneM K cetn «VHTepHeT» M obecriedeHHeM J0cTyna K AJIEKTPOHHOH HH(POPMAIMOHHO-00pa30BaTEILHOM
cpere.
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