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1. Tlacnopt hoHzIa OLIEHOYHBIX CPEICTB
1.1 OOwmue monoxeHus

@DOoH/T OLEHOYHBIX CPEIACTB TMpEeAHA3HAYEH I MPOBEPKU PE3YJIbTATOB OCBOCHUS
nucuuminael EH.01 MMaremaTtuka nporpaMmMbl TOATOTOBKM CHEHMAIIMCTOB CPEIHETO 3BEHA 110
CIEUAILHOCTH 23.02.04.Texuuueckas IKCILTyaTalus OIBbEMHO-TPAHCIIOPTHBIX,
CTPOUTEILHBIX, IOPOKHBIX MAITUH U 000pyA0BaHUs (II0 OTPACIISIM).

®OC BKIIIOYAET OIICHOYHBIE MAaTEPHUAJIBI 1JIs1 TPOBEACHUS TEKYIIETO KOHTPOJIsS
YCIIEBa€MOCTH, TPOMEKYTOUHOM aTTECTAIluu B (hOpME dK3aMEHa.

Hrorom sk3ameHa SABIISICTCS OICHKA B Oajuiax:

5 — «OTIUYHOY»; 4 — «XOPOIIOY»; 3 — «YIAOBJICTBOPUTEIBLHOY; 2 — «HEYIOBJICTBOPUTEIBLHO» (U1U
3ayem-He3ayem,).

®OC no3BOJIAECT OLICHUWBATh YPOBEHb OCBOCHHUSI 3HAHWW M YMEHHM, KOMIETEHIMH 10
JHUCIHIINHE,

1.2 Pe3ynpTaThl OCBOECHUS AUCLMILIMHBIL, TIOJJIEKAINE KOHTPOIIO

2
Pe3ynbTarsl 00y4eHus (OCBOGHHBIE YMEHMUS, @DopMBI U METOBI KOHTPOJIS U OLICHKH
3HAHUS, TPAKTUYECKUN OIBIT) pe3yJIbTaTOB 00yUYEHUS
YMeTs:
- [IpumensTsb MaTeMaTU4YECKue Mmetonbl | [TpakTueckue paboThl,
T pepeHIaIbLHOro u uHTErpanbHoro | OueHouHble paboTHl,

WUCYHCIICHUS IS pelIeHus TPOo(heCcCHOHATBLHBIX
3aja4

9K3aMCH

- TlpuMEHSTh OCHOBHBIC TIOJIOXKCHUSI TEOPHUH
BEPOSITHOCTEH M MAaTEeMaTUYECKON CTATUCTHKH B
PO eCCHOHAIBHON JEATETHHOCTH

[IpakTuueckue paboThl,
OneHounsie pabOTHI,
3K3aMEH

- Pemars npuknaaHele TexHHYeckue 3anauM | [Ipaktuueckue padoTshl,

METOJ0M KOMIUIEKCHBIX YHUCEII OrneHouHble PabOTHI,
JK3aMEH

- Hcnons3oBats IIPUEMBI u MeTojibl | [IpakTueckue paboTsl,

MaTeMaTHYeCcKoro CuUHTe3a W aHamu3a B | OueHouHble paboTHl,

Pa3INIHBIX HpO(i)eCCI/IOHaJ'II)HI)IX CUTyaluiax.

OK3aMCH

3HaTh:

- OCHOBHBIE MOHATUSA U METOJBl MAaTEMAaTHYECKO-
JOTMYECKOTO0 CHHTE€3a M aHaliu3a JIOTMYECKHX
YCTPOMCTB (MaTeMaTHYECKUX METOJOB U (opMy
JUIsl TUITAHUPOBAaHUS W KOHTPOJISI 3KCIUTyaTalluu
MOIbEMHO-TPAHCIIOPTHBIX, CTPOUTEIIBHBIX,
JIOPO’KHBIX MalIMH U 000py/I0OBaHUS;

OpOHTAIBHBIN OIIPOC
[IpakTuueckue paboThl,
OneHouHble pabOTHI,
9K3aMeH

- MeToAoB  00paboTKu MaTeMaTUYECKOM
CTaTHCTHKH,

OpOHTAIBHBIN ONIPOC
[IpakTuueckue paboThl,
OneHounble paboOTHI,
9K3aMeH

- MaTeMaTH4eCKuX MeTOAOB H GopMyn JUIs
pacuera pe3yJabTaTOB AKCIUTyaTallMM MOJBEMHO-
TPAHCIIOPTHBIX, CTPOUTENBHBIX, JOPOKHBIX MAIlIUH

OpOHTAIBHBIN ONPOC
[IpakTuueckue paboThl,
O1eHouHbIe PabOTHI,




\ 1 000pyI0BaHUSA).

OK3aMCH

PesynbTarel 00ydeHus
(ocBoennbie OK u I1K)

OCHOBHBIE ITOKa3aTeIIN
OIICHKHU pe3yJibTaTa

@®opMBI 1 METOIBI KOHTPOJIS U
OLICHKH PEe3yJbTaTOB
oOy4eHus (C MpUMEHEHHEM
AKTUBHBIX U MHTEPAKTUBHBIX
METO/IOB)

OK 1 Beibupars cioco0sl
peuieHus 3aaa4y
npoecCHOHALHOM
JeATEIIbHOCTH
NPUMEHHUTEIBHO K Pa3IUUHBIM
KOH TEKCTaM.

JleMoHCTpanust yMEHUN
BBIOMPATH CIIOCOOBI PEHICHUS
npoeCCHOHATBHBIX 331au.

YcTHBIH (PpOHTAIBHBIN OITPOC
[TpakTHueckue paboTHI.

DK3aMeH

OK 2 OcyuiecTBisTh NOKCK,
aHAJIU3 U UHTEPIIPETALIHIO
uHpopmaruu, HeoOX0UMOM
JUTSI BBITIOJTHEHUS 3a7a4
podeCcCHOHAIbHON
JESITCIILHOCTH.

JleMOHCTpanust yMEHHH
OCYIIECTBIISATH MTOMCK
HEO0OXO0IMMOM HH(POPMAIIHH,
aHAIM3UPOBATH HHPOPMAIIHIO

Breimonnenue KOHCIICKTOB,
OLICHOYHBIC pa6OTLI

OK3aMeH

OK 3 IlnanupoBats u
peann30BbIBATh COOCTBEHHOE
poeCCHOHAIBHOE U
JMYHOCTHOE Pa3BHUTHE.

OHpeILCHﬂTB " BBICTpauBaThb
TPaCKTOPUHU
npodeccrnoHaIbEHOTO
pa3BUTHA U caMO00pa30BaHUs

BrinosiHeHHE OLIEHOYHOTO
3aJaHusd

OK 7 CopneiicTBOBaTh
COXPAHEHHUIO OKpYKaroLen

JleMoHCTpanust yMEeHHI
MIPOU3BOJIUTH PACUEThI

[IpakTnueckue paboOThI

UH(POPMAIIMOHHBIC
TEXHOJIOTUH B
npodeccuoHaNbHOM
JESITETbHOCTH.

MIPUMEHSTH Pa3TUYHbIE
nH(pOpMaIMOHHBIE
TEXHOJIOTHH B
npodecCuoHaATbHON
NEeATSIIEHOCTH

OK3aMeH
Cpelbl, peCypcocOepexeHHI0, | MPOLECCOB, MO3BOJISIOMINX
3P PEKTUBHO AEHCTBOBATH B 3¢ (GEKTUBHO UCTIONB30BaTh
Ype3BbIUAHBIX CUTYALHX. MIPUPOHBIE PECYPCHI
OK 9 Hcnons3oBaTh JleMoHCTpanus yMEHUM HaGnronenue

BrimosiHeHNE KOHCIIEKTOB

IIK 3.8 PaccuuteiBaTh
3aTpaThl Ha TEXHUYECKOE
00cIyKMBaHUE U PEMOHT,
ce0eCTOMMOCTEL MalIMHO-CMEH
MOIEEMHO-TPAHCTIOPTHBIX,
CTPOUTENBHBIX U JTOPOKHBIX

JleMoHCTpanust yMeHH!
MPUMEHSTh pa3IN4HbIe
MaTeMaTHYeCKUe METO/IbI U
MIPUEMBI JJIsl peLICHUS
npodeccHOHANTBHBIX 3a/1a4

[IpakTuueckue padboThl,
OreHouHBIE PaOOTHI,

9K3aMCH




MallvuH

[Tporpamma BocniuTanus B paboueit mporpamme npohecCHOHaIbLHOTO0 MOAYIISI OTPaXKaeTcst
yepe3 coiepiKaHue HallpaBICHUH BOCTIUTATEILHON paboThl, pa30UTHIX HA CIEAYIOIHNE

BOCITMTATCJIbHBIC MOAYJIN:

Mopynu nporpamMmmel

Copnep:xaHue MOyJIs IPOTrpaMMbl BOCTIUTAHUS

BOCIHUTAHUS
Monayns 1 Llenb MoOynsa: co3nanue yCIOBUM JIJISl yIOBIETBOPEHUS
«IIpodeccronanbHo- noTpeOHOCTeN 00yJYarONINXCs B MHTEIIEKTYaJIbHOM, KYJIbTYPHOM U

JIMYHOCTHOC BOCIIUTAHHUC»

HPABCTBEHHOM Pa3BUTUH B c(hepe TPYHOBBIX U COLUAIBHO-
HKOHOMHYECKUX OTHOILIECHHUH MOCPEICTBOM POPECCHOHATHLHOTO
CaMOOIIpe IeIICHUSI.

3aoauu mooyns:

— pa3BuTHE OOUIECTBEHHON aKTHBHOCTH O0yYarOIINXCs,
BOCIIMTaHHUE B HUX CO3HATEIILHOTO OTHOWIEHHS K TPYAY U
HApOJHOMY JIOCTOSIHHIO;

— (¢opMUpOBaHHE y 00YJAFOIIUXCS TTOTPEOHOCTH TPYAUTHCS,
JT0OPOCOBECTHO, OTBETCTBEHHO M TBOPYECKH OTHOCHUTHCS K
pa3HbIM BUJIaM TPYIOBOH JEATEILHOCTH.

— (QopmupoBanue npodhecCHoHAIFHBIX KOMIETCHIIUH;

— (dopMHUpOBaHHUE OCO3HAHUS MTPO(HECCHOHATEHOM
UACHTUYHOCTHU (OCO3HAHUE CBOCH MPHUHAIIC)KHOCTH K
orpeneéHHON podeccuu 1 MpodheCcCHOHATELHOMY
COOOIIECTRY);

— (QopmupoBaHUE YyBCTBA COIUATBLHO-TTPOPECCUOHATIBHON
OTBETCTBEHHOCTH, YCBOCHHUE NMPO(HECCHOHAITBHO-ITHUECKUX
HOPM;

— OCO3HaHHBIN BbIOOp OyaymIero npoheccCuoHaIbHOTO
Pa3BUTHS ¥ BO3MOXXHOCTEH pean3ainuy COOCTBEHHBIX
KHU3HEHHBIX IJIAHOB;

— (opmupoBaHuE OTHOIIEHUS K MPOPECCUOHATHHON
JeSITeTPHOCTH KaK BO3MOYKHOCTH YYacCTHS B PEIICHUH
JIMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX,
O0IIEHAIIMOHAIBHBIX MPOOJIEM.

Monyins 4 «KynbrypHO-
TBOPYECKOE BOCITUTAHUE»

Lenvb MoOyns: co3aanue yCIOBHUH ISl caMOOTIpeieTIeHUs: U
COIMAIM3AIIMN 00YJArOIIUXCSl HA OCHOBE COITMOKYJIbTYPHBIX,
JyXOBHO-HPABCTBEHHBIX LIEHHOCTEN U MIPUHATHIX B POCCUICKOM
o0111ecTBE MPaBUJl U HOPM TTOBEJICHUS B UHTEPECax 4esoBeKa,
CEMbH, 00IIIECTBA U rOCYAapCcTBa, GOPMUPOBAHUE y 00YIAFOIIHUXCS
YBaKEHUS K CTapIIeMy TTOKOJICHHIO.

3adauu mooynsa:

— BOCIIUTAHHE 3JI0POBOM, CYACTIIMBOM, CBOOOTHON JTMIHOCTH,
(hopmMupoBaHUE CIIOCOOHOCTH CTABUTh IIEJIU U CTPOUTH
JKM3HCHHBIC IJIaHEL;

— peanm3ans 00y4JaronMMHUCS MPAKTHUK CAMOPA3BUTHS U
CaMOBOCIIUTAHHS B COOTBETCTBUH C OOIIIEUEIIOBCYCCKIMU
[IEHHOCTSMH U UJieaaMH IPasKJaHCKOTO O0IIeCTBa;

— (opmupoBaHUE TTO3UTUBHBIX JKU3HEHHBIX OPUEHTUPOB U
IJIAaHOB;

— ¢opMupoBaHUe y 00YJIarOIIMUXCS TOTOBHOCTH U




CIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE
caMo00pa30BaHUIO, Ha MPOTSHKEHUU BCEH JKU3HH,
CO3HATENIbHOE OTHOLICHHE K HETPEPHIBHOMY 00Pa30BaHUIO
KaK YCIIOBHIO YCIIEUIHOM MpodecCHOHAIBHON U
0OIIECTBEHHOM 1EATEIbHOCTH;

(dhopMUpOBaHHE BEIPAKECHHOW B TOBEICHUN HPABCTBEHHOM
MO3UIIMHU, B TOM YHCIIE CIOCOOHOCTH K CO3HATEIILHOMY
BBIOOPY 100pa, HPAaBCTBEHHOI'O CO3HAHMSI U TOBE/ICHUS Ha
OCHOBE YCBOECHHSI O0OII[EUEIOBEUECKUX IEHHOCTEH U
HPaBCTBEHHBIX YyBCTB (YECTH, JOJTa, CIPABEIMBOCTH,
MUJIOCEPUS U APYKETIO0S);

pa3BUTHE KYJIbTYpPbl MEKHALMOHAILHOTO OOIIECHUS;
(hopMUpOBaHNE YBAXKUTEILHOTO OTHOLICHHS K POAUTENSM U
CTaplIeMy OKOJICHHUIO B LIEJIOM, TOTOBHOCTH MOHATh UX
MTO3UITUIO, IPUHATH UX 3a00TY, TOTOBHOCTH JIOTOBapHUBATHCS
C POOUTENSIMU U YIEHAMU CEMbU B PELIEHUHU BOIIPOCOB
BEJICHHUsI IOMALIHETO XO35MCTBA, PACIPEIEICHUS CEMEUHBIX
0053aHHOCTEM;

BOCIIUTAaHUE OTBETCTBEHHOI'O OTHOIIECHMS K CO3aHUIO U
COXPAHEHHUIO CEMbU Ha OCHOBE OCO3HAHHOTO IIPUHSATHUSA
LIEHHOCTEN CeMeMHOMN KU3HMU,

(hopMHpOBaHKE TOJIEPAHTHOTO CO3HAHUS M ITOBEICHUS B
MOJIUKYJIbTYPHOM MHUPE, TOTOBHOCTHU U CIIOCOOHOCTU BECTH
JAJIOT C IPYTUMH JIFOJIbMH, TOCTUTATh B HEM
B3aMMOIIOHHMAHUS, HAXOAUThH OOIINE TN U COTPYIHUYATH
JUISL UX TOCTHOKCHMSI.

Monayns 5
«IKOJIOTUYECKOE
BOCITUTAHUE)

Lenv moOyna: GopMHpOBaHUE Y O0YUAIOIINXCS TyBCTBA OEPEKHOTO
OTHOIIICHHS K KHBOUW MPUPOJIC U OKPYKAIOLICH cpeie,
KYJIbTYpPHOMY HACIIEAUIO U TPAJAUIIUSAM MHOTOHAIIMOHAIHHOTO
Hapona Poccun.

3aoauu mooyns:

pa3BUTHE y 00yUaIOMIUXCSI SKOJIOTUYECKOH KYIbTYpBI,
OepeKHOr0 OTHOIIEHUSI K POJIHOM 3emile, IPUPOIHBIM
6orarctBam Poccuu 1 Mupa, HOHUMaHKE BIUSHUSA
COLIMAJIbHO-9KOHOMHUYECKHUX MPOIIECCOB HA COCTOSIHUE
IIPUPOJIHON U COLIUAIIBHOMN CPEJbI;

BOCIIUTaHHE YYBCTBA OTBETCTBEHHOCTH 32 COCTOSIHHUE
MIPUPOJHBIX PECYPCOB, GOPMUPOBAHNE YMEHHUM U HABBIKOB
pa3yMHOI0 IIPUPOAOIOJIB30BaHNUsl, HETEPIIUMOTO
OTHOIIECHHUS K JEHCTBUSAM, IPUHOCSIIUM BPE]] SKOJIOTUH;
pUOOpETEeHUE OMBITAa SKOJIOT0-HAIPABICHHOM
NeSITeNIbHOCTH;

BOCIIMTaHHME ICTETUUECKOT0 OTHOILIEHUS K MUPY, BKIIIOYast
ACTETUKY ObITa, HAYYHOTO M TEXHUYECKOTI'O TBOPUECTBA,
cropTa, 0OIIECTBEHHBIX OTHOIICHUIA;

(opMHpOBaHKE MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOMN
MPaKTUKH, OCHOBAaHHOTO Ha JIUAJIOTe KYJIbTYp, a TAK)Ke Ha
MPU3HAHUY PA3IMYHBIX (POPM OOIECTBEHHOTO CO3HAHMUA,
MIPeINoJIararoIiero OCO3HaHNE CBOEro MecTa B
MOJINKYJIbTYPHOM MHPE;

(dhopmupoBaHue yyBCTBA M100BH K PoiHe Ha OCHOBE




W3Y4YeHHUsI KYJIbTYPHOTO HACIEIUs U TPAIUIIHiA
MHOT'OHAIIMOHAJILHOTO Hapoaa Poccum.

1.3 Cucrema KOHTPOJIA U OLICHKK OCBOCHHM IIPOIrpaMMBbl AU CIHHUILIIMHBL

OCHOBHBIMH q)OpMaMI/I IPOBCACHUA TCKYLICT'O KOHTPOJIA 3HAHUM Ha 3aHATHSAX SBJISIOTCS:

YCTHBII;'I OIIpOoC, PCIICHHUEC CHUTYAlIMOHHBIX 3aJdad, TECCTUPOBAHUEC, BBIIIOJIHCHUC IMPAKTHUYCCKUX
pa60T, OLCHOYHbIX HHAWBUAYAJIbHBIX pa60T.

HanmeHnoBanue
HanmenoBanue oieHOYHOTO
KOHTPOJIbHO- OOBEKT KOHTPOJIS
Ne cpencTBa
OLIEHOYHOT' O (Tema /KOMITETEHIINH )
(bopma mpoBeacHMS)
MEpPOIPUATHS
OK1- | YcTHbI# (bpoHTaNbHBIN
. | OK3 | KOHTpOIB.
" Tema 1.1 ®ynkuus oxHOU P
11 Texymuit . . OK9 KoHncnekT (mucbMeHHO)
' KOHTpPOJIb HC3aBHCHMOH HICPEMCHHOU. (c ucnionp3oBanuem UKT)
IIK3.8 | BeimosiHeHHe  OLIEHOYHOTO
VHUBUAYAJIBHOTO 3aJJaHUs
OKI-
OK3 | VYcrupiid (bpoHTaNbHBIT
12 Texymmit Tema 1.2 Tlpemen QyHKIUU. [IK3.8 | KOHTPOIb.
" | KOHTpOJIBb HenpepbIBHOCTD PyHKIMH. " | BbIlIONIHEHHE ~ OI[EHOYHOTO
UHUBUAYAJIBHOTO 3aJaHUsl.
OK]- | BbllonHEHHE  OLIEHOYHOIO
OK3 | 3amanus (camoripoBepka 0
13 Texymuit Tema 1.3 luddepenuunansHoe u OK7 ATAJIOHY).
" | KOHTpOIIb MHTETpaIbHOE UCUUCIICHHUE. KoHcnekT (mMcbMeHHO)
IIK3.8 | (c ucnonws3opanuem UKT)
OK1- | YcTHBIA (bpoHTATBbHBIIHI
OK3 | KoHTpOIb.
1.4 Texymmit Tema 2.1 Martpuust M| K38 BellionHenne  OLEHOYHOIO
" | KOHTpOIb OTIPEEIIUTENH. " | 3amaHus (caMoOIpoBEpKa IO
ATAJIOHY).
YcrHbII (bpoHTATBbHBIIHI
OKI- | vomrrpor
N Tema 2.2 PymeHue cucrem BellionHeHne  OLEHOYHOIO
Texymmit .
1.5 JTMHEWHBIX anreOpanueckux | I1K3.8 | 3amanms (camorpoBepka 110
KOHTPOJIb o
ypaBuenuii (CJIAY). ATAJIOHY).
Brimonnenune OIIEHOYHOT'O
VH/IMBUYaJIbHOTO 3a/JaHHsI
OK1- | YcTHbI# (bpoHTaNbHBIN
OK3 | KoHTpOb.
1.6 Texymmit Tema 3.1 MmuoxecTBa " OK9 Brimonnenne OIIEHOYHOT'O
" | KOHTpOIIb OTHOLIECHHSI. 3ajjaHus  (CaMOIpOBepKa IO
I1K3.8 | sranony).
BbInosHEHHE ~ OLIEHOYHOTO




VHIUBUIYAIBHOTO 3a1aHUs
. OK1 | Vernmiit (bpoHTATBHBIHI
Tekymunit Tema 3.2 OcCHOBHbBIE TMOHSATHUSA
1.7 OK2 | KOHTpOIb.
KOHTPOJIb Teopuu rpadoB.
YcrHbiit (bpOoHTaNBHBII
%II<<13_ KOHTPOJIb.
. BrmmosHeHHE  OIIEHOYHOTO
Tekymunit Tema 4.1 KoMIiekcHbIE Unciia U
1.8 . IIK3.8 | 3amanust (camorpoBepka IO
KOHTPOJIb NEUCTBUA HaJ HUMH.
ATAJIOHY).
BremmonHeHne  OIIEHOYHOTO
VHIUBUYAIBHOTO 3a1aHUs
OKI- |vy - o
CTHBIN OHTaIBHBIN
OK3 KOHTPOJIb o
Texkymuit Tema 5.1 OcHOBHBIE IOHATHUS )
1.9 yim [IK3.8 | BelmosHEHHE  OLIEHOYHOTO
KOHTPOJIb KOMOWHATOPHUKHU
3aMaHus  (caMompoBepKa II0
ATAJIOHY).
OK1 YcrHblit (bpoHTaNbHBIN
. KOHTPOIb.
Tekymnit Tema 5.2 OcCHOBHBIE ITOHATHUS OK3 P
1.10 N Brimmonnenue  OLIEHOYHOIO
KOHTPOJIb Teopun BepositHOCTEN
3ajaHus (camoIlpoBepKa I10
ATAJIOHY).
OK1-
Tema 6.1 Marematnueckoe | OK3 N .
Texymuit MoaenupoBanue. Pemenue 3amaq YCTHBIH (bporTamBHE
1.11 Y P ‘ OK9 | kouTpOIB.
KOHTPOJIb HA  ONTHUMH3AIUI0  (QYHKIHH
OJIHOY ITEPEMEHHOM.
OK1-
Pasgenst  mucnmmmmesl EH.01 | OK3
IIpomexxyrounas
2.1 T1IK3.8 DK3aMeH
aTTecTalus MareMaTuka.

2. ®OoH/I OLIEHOYHBIX CPEJICTB JIJIsl OIICHKU YPOBHSI OCBOSCHUS YMEHUN Y 3HAHHH MO JUCITUTIINHE

2.1 Matepuainsl JJis TEKYIIET0 KOHTPOJIS

EH.01 Maremartuka

Tema 1.1 @yHKIMA OAHOW HE3aBUCHMOW NTEPEMEHHOM.

1.TIonp3ysich KOHCIEKTOM JIEKIIMU U PEKOMEHAYEMOH JIMTEPATYPOH OTBETUTH HA BOIIPOCHI:
1)HazoBuTe 11€1111 ¥ 3aja4u MaTEMATHUKH.
2)HazoBure cBS3b MaTEMaTUKHU C APYTUMH TUCHUTUITMHAMU.
3)aiiTeonpenaencHie NOHATUS PYHKIIUH.

HIlepeuncaute criocoObl 3aaaHus (YHKIIHA.
5)Ilepeuncnure OCHOBHBIE JIEMEHTAPHbIE (DYHKIIUH, UX CBOMCTBA U rpauKH.
6)Ilepeuncnure reomeTpuyecKkre NpeodpazoBanHus QyHKIUI.
7)aiiTe onpenenaeHne MOHATH CI0KHON QYHKIHH.
8)MlaiiTe onpeneneHue MOHATUS OOPATHON QYHKINU.




2.IloctpouTts rpaduku HyHKIIHHA, UCTIONB3YS TEOMETPUUYECKUE TPEOOpa3OBaAHMS:
Dy=(x-2°+1
3

2)y=2-=
3) y =3cos(x + %) -1
3.01eHOYHOE MHANBUAYATBHOE 3aJaHuE:
Tekcr 3amanusa: MHAMBUAYaTbHAs pad0Ta COCTOUT U3 2 3a/1aHHi 32 BapUAHTOB.
Kpurepuu oneHku:
Nel — 36anna:
— BEpHO NOCTPOEH rpaduK OCHOBHOHN (PpyHKIMHN — 16amn
- BEPHO BBHITIOJIHEHO TIpeoOpa3zoBanue — 1 Gasr

- aKKypaTHO IOCTPOCHA KOOpJIWHATHAs IUIOCKOCTh, BCE TPAa(UKU BBIICICHBI W TIOJIHCAHBI
10ain

Ne2 — 5 6annoB
- — BEPHO MOCTPOEH rpaduK OCHOBHOW (hyHKIMH — 106amt
- BEPHO BBITIOJIHEHO KaXKJ10€ MpeoOpazoBanue — 3 6aia

- aKKypaTHO IMOCTPOCHA KOOPAMHATHAS IJIOCKOCTh, BCE I'PAadHMKH BbBIICICHBI M IOJTHCAHbI
10amn

Hroro:
Ko:-Bo 6anios Onenka
8 «5»
6-7 «4»
4-5 «3»
3 u MeHee «2»

Bapuant | [loctpouts rpaduxk ¢ynkuuu no | Bapuant | [loctpouts rpaduk QyHKIMH 1O

peoOpa3oBaHUsAM:

peoOpa3oBaHUsM:

1 1)y = cos( x —g) 17 1)y = cos( x —g)
myzzgu+§)-1 myzzg@+§)4
2 1)y = sin (x+%) 13 l)y = sin (x+§)
2) y=-2cosx +1 2) y=-3cosx +1
3 1)y = cos3x 19 1)y = cos3x

2)y=-tgx-9)+1

Dy:4gx+9+2




4 1)y = sin3x 20 1)y = sin3x
2)y=3cos( X +2)-2
)y (x+3) my=3qu-@—2
5 1)y = cos( x —%) 21 D)y = cos(x —g)
D)y=-tg(x+=)-1
y g 6 2)y:tg(2x+%)+1
6 1)y = sin (x - %) 22 Dy = sin (x - g)
2) y=-cos3x +1
2) y=2cos3x -1
7 Dy:w% 23 1w:mn§
2)y=2tg(x+ 5)-1
YTIERT 2)y= -tgx- H+1
8 1)y = - sinx 24 1)y = sinx - 2
2)y =2cos(x +7) -2 2)y =3cos(x +7) -2
9 1)y = cos( x —%) 25 Dy =cos(x —g)
2)y=2tg(x+7)+1 2)y=ttg(x+2)+1
10 l)y: sin (X+§) 26 1)y= %Sinx
2) y=-cos2x +1 2) y=-cos2x +2
11 1)y = - cos3x 27 )y =cosx + 1
1 s
2)y= -tg(x-—)+1
)y Zg(x 6) 2)y:-tg(x-§)+l
12 1)y = - sin3x 28 )y =-sinx - 2
2)y:3cos(x+§)+2 2)y:-3cos(x+§)
13 Dy = cos(x +7) 29 | Dy=cos(x+7)
)y=-tg(x-=)-2
TR 2)y=-tgx-2)-1
14 Dy = sin (x + g) 30 1)y = sin (x + g)
2)y:3cos§+1 2) y=-3cosx +1
15 1)y:cos§ 31 1)y:—cos§
2)y=2tg(x- -1 2)y = 2tg(x- D) +2
16 1)y =sinx - 2 32 1)y = sinx + 2

my:3qu-§+1

my:3qu+9+1




Tewma 1.2 Ilpenen pyuakuuu. HenpepbIBHOCTH (QYHKITHH.

1.ITonb3ysch KOHCIIEKTOM JIEKIIMU U PEKOMEHIyeMOil INTEpaTypOoil OTBETUThH HAa BOIIPOCHI:

1) Uro Ha3bIBaIOT MPEAEIOM OECKOHEUHON YUCIOBOM mocienoBarenbHoct (yy,)?

2)UTO0 MOHUMAIOT MO IPeIeIoM (PYHKIIMKA Ha OECKOHEYHOCTH?

3)YTo nOHMUMAIOT MO IpeAeoM (GyHKIUHU B TOUKe?

4)Kakast pyHKIMS Ha3bIBa€TCSl HETIPEPBIBHOM B Touke X = a? Ha npomexyTke X?

5)Kakue apudpmernyeckre ornepanuy MOXKHO BBIIOIHATD HaJ1 IpeaenamMmu?

6)Kak BBIYMCIMTH Mpe/e BO BHYTPEHHEH TOUKE 00IaCTH ONPEACIICHHUs 000
3IIEMEHTapHON QyHKIUH?

7)Kakas ¢pyHKIus Ha3pIBaeTCsl 0€CKOHEYHO Mol (0eCKOHEYHO OOJIBIO) B TOUKe X = a ?
Ha OECKOHEYHOCTH?

8)KakoBa B3aMMOCBSI3b MEXKTY OCCKOHEYHO MAJBIMU M OECKOHEYHO OOJIBITUMU?

oo

9)KakoBbl OCHOBHBIE ITPUEMbI PACKPBITHS HEOPEEIEHHOCTEN g s>
0- 00,00 —00,1%?

10)YTo MOHUMAIOT MO IEBOCTOPOHHUM (IIPAaBOCTOPOHHUM) MpeAeNoM (PYHKIIUU B TOUKE
x =a?

11)Kakyro Touky x = a Ha3bpIBarOT TOUYKOU pa3psiBa 1 pona?

12)Kakyto Touky X = a Ha3bIBalOT TOYKOM pa3pbiBa 2 poaa?

13)Kakyro TouKy X = a Ha3bIBalOT TOYKON YCTPAHUMOTO pa3phiBa’?

14)B yem cyTh uccnenoBanus (YHKIIUU Ha HEMTPEPHIBHOCTH?

2.BbInonHUTH KOHCHEKT Bompoca: YTo Takoe acumnrtoTa rpaduka ¢pynkiun? Kakue

CYHICCTBYIOT BUbI acumnrToT? Kak HaliTH BCPTHKAJILHBIC acuMnToThl? HakmoHHBIE aCHMITTOTHI?

3. O1ieHOYHOE UHUBUIYAIbHOE 33/1aHUE

Brrunciienue npeaenos.
Tekcr 3amanuss: MHAUBUAYaTbHAs padoTa COCTOUT U3 S 3a1aHui 32 BapUAHTOB.

Kputepun onieHKH: KakJ10€ BEpHO BBIIIOJHEHHOE 3aJlaHue olleHuBaeTcs B 1 6ami. Uroro:

Kou-Bo 6amnos Ouenka
5 «5»
4 «4»
3 «3»
2 1 McHee «2»

Bapuant Bpruncauthb npeaes GyHKIMH:

) .
1 2% _ B 14 . X 2 _ sin 12x 3
lim X T * I T im—— 2 | im= | lim(1 - 200
x— 3 5—Xx x=3%X% —2x — 3 x-0 3X x—0

lim —— lim—— lim ——— lim(1+ -
x>21—x xow 1 —2x4 x-»1 x—1 -0 X X—00 X

2 XX +3 5x* +2x — 2 4x% + x . sin10x ( 3)2"




3 | 3x+ x*—1 xt—2 i X—6 I 2sin 3x lim(1 + 4 )1
im —————— lim im im im(1 + 4x)x
X=>=2 2x+1 x— 0 X3 + 5% x-263 —+/x + 3 x—=0 X x=0
4 13 — 2x + x* 2x + 5x° 4x — x° ~ sin5x 4\*
lim—— lim——— lim lim (1 + —)
x>0 1-—3x xom 4x3 4+ 12 x>-2 X + 2 x>0 2X x>0 3x
5 7x — 2x° 6x° +x— 3 Vx+2-3 sin 4x 2
lim ——— lim ————— lim lim — lim (1 + E)X
x--1 X4+ 1 x>0 X2 — 2X x—-7 X2 — 49 x>0 X x—0 3
6 X +x+4 1+2x—x i 2510 i 250 4 3\
im———— im — m im ; _ -
Ll—r}zl 5x il_)rg 3x° — 1 x--5 25 — x2 x>0 X il_)n; (1 x)
7 2x° — x>+ 4 5x* +2x — 2 I X—6 | sin 5x X§
lim — lim ———— im im . X
xo'3 5—-x s 1—2x* X263 —4/x + 3 x>0 2X }(l_r}(} (1 - 5)
8 2 +2x—4 X—2 4% + x ~ 2sin3x 4\*
lim — M — im — lim lim lim (1 + —)
X2 54 x x-»o0oX + 1 =1 x—1 x—0 X X—00 3x
9 x4+ 3 xt =2 4x — x° 1 sin 4x 7
lim lim im ; -
x>21—x x> w X3 4+ 5% x->-2 X+ 2 x>0 5% )l(l—{l; (1 + x)
10 3x+ xt -1 2x + 5x° VX+2-— 5sin 4x 3
lim ———— lim ———— ling lim lim(1 — 2x)x
X——2 2Xx+ 1 x—00 4x3 + 12 x=>7 X2 — 49 x-0 X x—0
11 13 — 2x + x* 6x° +x — 3 " 2x+10 " sin 12x 3\ &
im—— im ———— m im ; —
}‘1_{% 1-3x )}Lrgo x5 — 2x4 x~-5 25 — x? x-0 3% il_f?o (1 + X)
12 7x — 2x° 142x—x 2_9 sin 10x 1
lim ———— lim ST X lim lim(1 + 4x)x
--1 x*+1 xo0  3x° — 1 x-3x2 —2x —3 x-0 X x—0
13 x> +x+4 . xX—2 4x%% + x ~ 2sin3x 4\*
lim —— lim 3 lim lim lim (1 + —)
X2 5x x>0 x® 4+ 1 x-»1 x—1 x—-0 X X—00 3x
14 2 —-x+4 xt =2 VXF2-3 _ sin10x 2\ 7%
lim ——— a lim ——— lim im(1=2
x— 3 5—x x- o X° 4+ 5x x=7 X2 — 49 x—-0 X Xo>00 x
15 %% 43 8x — 2 2x + 10 sin 4x 1
lim lim — lim lim lim(1 + 4x)x
x> 2 1—% x- o X3 + X x->-5 25 — X2 x>0 5% X0
16 3x+ x* -1 6x° +x—3 -/ 5sin 4x 3
lim —————— | lim lim 3=VX+2Z | iy lim(1 — 2x)x
x—>—2 2x+1 x>0 X0 — 2x% x=>7 X2 — 49 x-0 X x—=0
17 i 13 — 2x + x* 2x + 5x° | x2 =9 I sin 12x 3\
m-———_——— im i im ; -
20 1-3x xooin 453 + 12 wBx—2x—3 | *0 3 o (1 * x)
18 x?+3 1+2x—x’ i Xx—6 | sin 5x lm(1 2)§
im m im im(1 + 2x)x
x»21—Xx xom  3x° — 1 x-6 3 — \/X-|—_3 x>0 2X x-0
19 2% —x+ 4 6xt — 2 x+1 sin 2x 1
lim—X lim z lim > lim lim(1 — 6x)x
-2 1+x x> o X3 + X x--11 —x x=0  3x x-0
20 7x — 2x° xt—2 4x% — 3x I 5sin 4x 5y 3%
lim ——— lim ———— li m i N
x--1 x2+1 x> 2%° + 5% x—r>r11 x—1 x>0 3X il—g}o (1 x)
21 X2 +2x — 4 5x* +2x — 2 x =1 _sin10x 2\*
lim—— lim ———— lim ———— | lim lim (1 + —)
-2 54X oo 1—2xt wo-1x2 —2x—3 | 0 3X x>0 3x




22 2 +6 6x° +x—3 2x—10 2sin 3x ) 2
lim lim — lim > lim lim(1 — 4x)x
x>21—x x>0 X0 — 2x4 x-5 25 — X x-0 5% x—0
23 2 _x— 3 247 sin 8x 3
Jim —— * lim i lim X lim lim(1 + 5x)x
x—2 X X—00 4)(3 + 2 -1 x—1 x>0 3X x—0
24 7 — 2x + x* 1+4x—x x> — 27 i 2sin 4x 3x
li li lim — im i z
0 1-3x oo X0 — 1 w3k —2x—3 | *0 3x lim (1 + x)
25 243 8x — 2 x+1 sin 15x 1
lim — al lim lim lim lim(1 — 2x)x
x=»21—x x- o X3 + X x>-11 — x?% x-0 3X x—0
26 t_2 46 + x 2 sin 2x 2
. X lim lim lim(1 — 5x)x
3x+ x"—1 x- 0 X3 4+ 5% -1 x—1 x—=0 5x x—-0
lim ———
x-»-2 2x+1
27 3 —2x +x° 4x* +2x -1 i x—6 i sin 12x lim(1 — 2 )5
i lim —— im————— im im(1 — 2x)x
!{1_r}r01 1-3x xljrc}o 1-—2x* X263 —4/x+ 3 x>0 3X x=0
28 x> +3 -1 2x+ 10 i sin 5x | (1 4 )X
i i im im im(1+—
)11—>rr12 1—x )}Lngo %3 + 2x x~-5 25 — x? x>0  2X X—00 3x
29 2x* — x>+ 7 6x° +4x — 3 4x — x° . 2sin3x _ 2\*
lim lim ———— lim lim lim(1-—
-3 5-—x xo00 2x% — x* x>-2 X + 2 x20 X X0 3x
30 7x — 5x° 3x + 6x° xX -9 i sin 7x 3x
lim ———— lim —— 1m li (1 —)
x--1 x> +1 x-0 4x3 + 12 x-3x2 —2x— 3 20 2X s * x
31 X —2x— 4 i 5x — 2 %2 + 7x . 5sin 4x 4x
i 1m i im ; -
!cl—r>r21 X x— o X3 + X 1{1_r}r11 x—1 x>0  3X il_)r?o (1 + x)
32 x*+6 xt =2 3—vVxX+2 ~ sin11x _ 1
lim lim ———— lm—x+ lim lim(1 — 4x)x
x> 2 2—X x- 0 4x° + 3x x>7 X2 — 49 x>0 2X x-0

Tema 1.3 luddepenunanbHoe U HHTETPAIbHOE UCUHUCIIEHUE.

1)ros1b3ysiCh KOHCIIEKTOM JIEKLIUU U PEKOMEHyeMOI INTEPAaTypOil OTBETUTH Ha BOIIPOCHI:
1.Yto Ha3bIBalOT Mpou3BOIHOM (yHKIMU Y = f(X) B TOUKE X7

2. KakoB reoMeTpru4ecKuii CMbICIT IIPOU3BOIHON?
3. B uem 3akmrouaercs (pU3MYECKUI CMBICI TPOU3BOIHOM?
4.YT0 Ha3bIBAIOT IPOU3BOAHON BTOPOTO MOPSIIKAa U KAKOB €€ (PU3MUECKUN CMBICT?

5. Kak HaliTu IpOU3BOAHYIO CIOXKHOW (PyHKIIMU?

2) UccnenoBaTh (GyHKIMIO HA HEMPEPHIBHOCTh B TOuKax 1,2. OnmpenenuTs XapakTep pa3phIBOB

¢byHKIMY, eciu OHU CyIIecTBYIOT. [locTpouts rpaduk GpyHKINN.

—x+1,x< -1,
fx)=4x*—-1 ,-1<x<2,
3,x > 2.
3) HccnenoBath GyHKIMIO HA SKCTPEMYM, HAMTHU TOUKH Mepernda, aCuMITOTHI U MOCTPOUTD

rpaduxk.




x2-1

X+5

A) y=- X+6x°- 9x+3 D) f(x) =
B) y=2x*+3x- 1
B) y= - 2x’-3x%+1

4)HaiiTn HauOoNbIIeE ¥ HAMMEHBIIEE Ha OTpe3ke [m; n] 3nauenns Gpynkuun f (x) = ax 3+

bx*+cx+d

Bapuant a b c d m n
1 -1 9 48 5 -3 10

2 1 -18 105 -35 4 8

3 -1 -3 -45 6 -6 4

5) OueHouHOe HHAMBUIYaJIbHOE 3aJJaHUE
[TpousBonuas u nuddepenuman GyHKIUN.

Tekcr 3amanuss: MHAMBUAYadbHAs paboTa COCTOUT U3 4 3a1aHuii 32 BapHaHTOB.

Kpurepuu oneHuBanus:

Nel — 56amoB (1o 1 6amry 3a KaXIyr0 BEPHO HAMJICHHYIO TIPOU3BOIHYIO)

Ne2 — 3 Ganna ( mo 1 Gaymuty 3a KakIbIi ATal: BEpHO HAWeHA MPOW3BOIHAs BHEIIHEH (DyHKIHH,
BEPHO HalICHa MTPOU3BOIHAS BHYTPEHHEH (PYHKIIMH, BEPHO 3aIllMCaH PE3yJIbTar)

No3 — 2 Ganna (Beruucnenus — 1,5 6amia, orBer — 0,5 6ainia)

Ne 4 — 6 6annoB (mo 1 6anny 3a KaKIyr0 BEPHO HAMIEHHYIO POU3BOAHYIO)

Hroro:
Komn-Bo 6anioB Ouenka
16 «5»
12-15 «4»
8-11 «3»
MeHee 8 «2»
1. HaiiTu npon3BoaHbIe CJIeAYIOIHUX QYHKIMM:
Bapuant DyHKIHUA:
1 y=x+5x-3 y:iz—7x4 y=7Inx +ctgx | y=3x""log, x y:;‘Z‘_ll

2 y=13x"—2x+1 y:i_% y =4cosx —3* | y=x""sinx _ 1fax
x3




_ 3 X
3 y=3x"+x-2 y=%+ y =4"—Inx y=x"-¢" _1+x?
s Y= 23x
3
4 y=x —-30x +1 yzx_74_7x2 y = 5sinx + y = 2X’ * cosX y_3_3x
ctgx 28
7
5 y=4x'-3x+2 [y-8 337 |y=2"+3sinx | y=2x""¢' _2x3
x? Y= 3
— 3
6 y=6x"+2x-3 y:%—7x4 y=4lnx +ctgx |y =12x y=X‘7
log, x xe
)
7 y=5x"-2x+1 y=%+2\/§ y =3tgx +¢e* y =X sinx 2 x*
Y=o
_ 3 X
8 y=6x"—-x+4 y=%+‘{/ﬁ y=3"-2cosx |y=7x"Inx _ x4
Y= Tozx
9 x6 _ 2 X
y=Z-5x+1  |y=g+vx | Y7 y=5x""e _ 2
2sinx+3cosx Rt
23
10 y=3x —2x + 1 y=x—14-W Yy = COSX — y=x""log, x _1+x?
4ctgx Y
11 a4, X2 _ 43 — x — 0 Qi
y=3x'+X_3 y==-%x3 |y=cosx-Te y =X’ sinx - 1x
5 Y=
x3+1
—_ 2 1 :
12 y=x"+3x-2 yziz_,_ Vx2 | Y=2sinx- y=x" Inx _x*+4
log, x Yoo
I R
13 y=4x"—x"+4 y=%+w y=3Inx-tgx |y=x""cosx _1=5x
Y= 1rxz
2.
14 y=3x"-2x + 12 y=i3_§/; y=2cosx —3* |y=x""sinx _ 3t4x
x T 14 x2
_ 3 X
15 y=5x"+x-8 y=%+5\/37 y =4"—1Inx y=x "¢ _4+x?
Y= 2
— 5.3
16 y=2x"—3x+ 1 y=%-7x2 y = 2sinx + | y=4x"" cosx y =3
2x3

ctgx




17 y=5x"-3x+6 y:l+§/ﬁ y=2"+3sinx |y=3x""¢" y=2x—2
x3-3
18 y=4x"+x-3 y=—- Yx* y=3Inx +ctgx | y=5x""log, x y=x_3
x?%-1
19 y=8x"—2x+4 y=i4+2\/§ y =2tgx +¢e* y = 3x’ * sinx _2-x*
x Y= Tax
20 y=3x"—x+2 y=—+ Vx5 y=3"—4cosx |y=2x"Inx _x*+2
Y= Toox
21 y=x_6_5X+13 y=_5+\/} y = 2sinx + y:3x2'ex _ 2x?
3 COSX 1-3x
22 y=8x —2x +4 y=%—w y =3cosx —|y=2x""logsx y_3+x2
x ctgx x:
23 Y=6x4+x—2_3 y==-x3 |y=cosx-2e* y=x - sinx I
2 Y= e
24 y=4x"+x-2 yziz_,_w y=2sinx - y=x""Inx y=xz+2
logs x x2-1
25 y=2x-x +1 y=i4+i/ﬁ y=4Inx - tgx | y=x " cosx y=1—2x
1+ x?
26 y=x +5x-3 y=i-i/E y =4"—Inx y =2X° * cosX _2x3
x3 Y= %3
27 y=13x"—2x+1 y=i+ y = 5sinx + y=2x""¢" - X7
x5 Y=
15 ctgx

28 y=3x"+x-2 y:%_w y=2"+3sinx |y =12x’ y_2—x4

. =
lngx 2+3x
29 y=x"—30x + I y:%+5x2 y=4lnx +ctgx | y=x - sinx _x+1
Y= Toox
30 y=4x"-3x+2 yziz_W y=3tgx +¢" y =7x" Inx _2x?
x Y= 12
31 y=6x +2x -3 y=i4+2\[; y=3"—2cosx |y=5x""e* _ 1+ x?
x X3




32 y=5x"—2x+1 y=%+W y= y=x""log, x y=13‘+x1
2sinx+3cosx x
2.Haiitu nudppepenumnan GpyHKIUu:
Bapuant DOyHKIUA:
1 y=(12 +3x)° y=In(x’—1) y=3""%
2 y=e>"’ y =log;(3 — 5x3) y = tg(Inx)
3 y =sin(1 + 7x) y= (2x6 —4) y = In(cosx)
4 y =1tg3x y=(4+3x%)" y = In"x
5 y=e ™ y = cos(6x — 3) y=(3-2x")°
6 y=3"* y = ctg(6x + 1) y=(4x -2y
7 y=7"> y=(5x"—4) y = sin’x
8 y=2""" y =tg(1 - 2x) y = (4x’ - 2)°
9 y = (2 + 6x)* =e' y = In(sinx)
10 y = In5x y=03x"—1) y = cos(2%)
11 y =log,(3x? + 2) y=e * y = sin’x
12 y=(2x"+3)’ y=4"" y = cos’x
13 y=(3x" —4)° y = sin(6x — 1) y=e>"°
14 y =577 y = In’x y=(7x +2)"




15 y = ctgdx y=(1-3x% y=tg'x

16 y=3"% y=(4-2x) y = In(3x +2)
17 y = cos3x y=e* * y=(2x"+5)"
18 y = In"x y=(1+3x")’ y = tg5x

19 y = cos’ X y=(2-4x°) y=6'""

20 y=(4x’ -2)" y = sin(6x’) y=3""

22 y=(-3x) y =log,(3x +5) y =sin’ x

23 y=4""% y = cos(3 — 4x°) y=02x"+ 1)
24 y =In(2x — 6) y=e**? y=(5x"—8)°
25 y = sin(3x+4) y = cos’x y= 2x’—1)
26 y=(12 +3x)° y =log3(3 — 5x%) y = In(cosx)
28 y = sin(1 + 7x) y=(4+3x)" y=(3-2x)
29 y =tg3x y = cos(6x — 3) y=(4x-2)




30 y=¢e y = ctg(6x + 1) y = sin’x
31 y=3"% y=(5x"—4) y=(4x"-2)°
32 y=7"" y =tg(1 —2x) y = In(sinx)

3.HaiiTu ckopocTh u3MeHeHNnsi QYHKIIUU B TOUYKE X¢:

Bapuant Bapuant

1 y=2x5+xz—2, ecn Xg=1 17 y=6x5—x2—2, ecnu Xo=0
2 y=2x5+3x2+ 2,ecimn Xo=0 18 y=7x2—x3+1, €cJI Xo=1
3 y=4x3+x2—3, ecnu Xog=1 19 y=5x3—x—4, €clIn Xo=2
4 y=2x5—x4+1, ecmn Xo=0 20 y=6x3+2x2+x, ecnt Xg=1
5 y=2x5+3x—4, ecmn Xo=1 21 y=2x3+x2- 4, ecmn X = 2.
6 y=6x5—3x2—2, eci Xo=0 22 y:2x5—x4+3, eclii  Xg=-2
7 y=5x2—2x3+ I, ectm xo=1 23 y=4x6—3x2+5, ecu Xo= 1

8 y=5x3—2x—2, ecnmn  Xg=2 24 y=7x5+2x—1, ecnu Xg=0.

9 y=2x3+4xz+x, ecn Xg=1 25 y=3x2+x3—2, ecia Xg =1
10 y=2x3+3x2— 4,ecmm Xy =0 26 y=2x5—3xz—2, ecmd Xg=1
11 y=4x"-3x"-5, ecrm xo=1 27 y=2x+3x"- 2,ecmu Xy =0
12 y=x+3x—1, ectt  x9=0 28 y=4x"+x"- 3, e X =2
13 y=2x4—xz+ 1, ecmm x0=0 29 y=2x5—x4+5, eciim Xo=0
14 y:5x4—x2+x+l,ecm/1x0:0 30 y:2x5+5x74, ecu Xo=-1




15 y=2x4—x2+ 3, ecmu xo=3 31 y=6x5—3x2—1, ecmn xo=0
16 y= 3x° —x*+ X, €CIH X = 32 y= 5%° +4x° + 1, ectu xp=1
1
4. Hana byHKIHS Z = fix, y). ”HaI‘/JITI/I YaCTHbIC MIPOU3BOAHBIC
TIEpBOTO M BTOPOro HOPANKa fy 5 fy 3 fix 3 fay 3 fyy s fyx
Bapuant Bapuant
1 Z=3x"-cosy 17 Z =4y’ - sinx
2 Z =2y -sinx 18 Z=3""y'
3 Z=¢"y 19 Z=3y -Inx
4 z=5 % 20 Z=2y - cosx
5 Z=4x-siny 21 Z=3x-siny
6 Z =3y’ - cos X 22 Z=4x
7 Z=x"-Iny 23 Z=2x"-cosy
8 Z=2""y 24 Z=x-Iny
9 Z=2X3-cosy 25 Z=3y2-cosx
10 Z=5y - Inx 26 Z=5y -Inx
11 Z =2y - cosx 27 Z=4x"-siny
12 Z =3y sinx 28 Z=4¢ -y
13 Z=4x"-Iny 29 Z=3x"-Iny
14 Z=2x""siny 30 Z=2y -Inx
15 z=3x" 31 Z=2y"sinx
16 Z=4x"-cosy 32 Z=4"-x°

6) OTBETUTH HA BOIPOCHI:
1.YTto sAByIsIeTCSI OCHOBHOM 3a/1ayeii MHTErPabHOTO UCUUCIICHUS?

2. Kakas ¢pyHK1Ms Ha3bIBae€TCs NEPBOOOPA3HOM /171 JaHHON (PYHKIIMU Ha 3aJJaHHOM
npoMmexxyTke? (Ipumep)

3.B "4eM cocTOUT OCHOBHOE CBOMCTBO MIEPBOOOPA3HOM?

4. YTo Ha3BIBACTCSA HCOMPCACIICHHBIM I/IHTCFpaJlOM?




5. Yem oTnm4aeTcst HEONPEACICHHBI HHTErPal OT MEPBOOOPa3HON PyHKITUN?
6. UeMy paBHBI Tpou3BOIHAS U AU epeHInan HeonpeaeIeHHOro HHTerpana’?

7. B ueM 3aKi1r04aroTCs MPaBUIIO MHTETPUPOBAHUS BBIPAKEHUS, COACPIKAIIETO MTOCTOSTHHBIN
MHOYKUTEIL?

8. B ueM 3akimro9aroTcs MpaBUiIo HHTETPUPOBAHUS AJIreOpandecKo CyMMbI (D YHKITHIA?
9. Uemy paBeH unTerpai ot aupdepenuana HeKOTopoi GyHKIUU?

10. B yeM cOCTOUT reOMETPUUYECKHI CMBICT HEOTPEEICHHOTO HHTErpaia?

11. Kak u3 popmyn nuddepeHunpoBanus moaydaroT GopMyIibl HHTETPUPOBAHUS?

11. B yeM cocTOUT METO HEIOCPEACTBEHHOTO HHTErpUPOBaHKs GYHKIIUNA? (TIprMED)

12. Kak npoBepuTh, MpaBUIbHO JIX HAIEH HHTErpas1?

13. B 4em cocTOUT METO/I TTOJICTAHOBKH TPU HAXOXJICHUH HEOIIPEICIICHHOT0 HHTerpaia’?
(mpumep).

7) CocTaBUTh KOHCIICKT BOIIpOCa «Meton HHTCIPHUPOBAHUA 110 YACTAM).

8)HaiiTn HeonpeieneH bl UHTErpal.

. f(m-x" - %W+m-n-cosx)dx
m+n

* fm-x+n dx

. fm-x™1—n) - (x™ —n-x+5)™"dx

. [ x™ - sin(x™*1 + m)dx
(Inx)"

o f—m.x dx

Bapuant | m n

1 7 8

2 2 3

3 6 4

9) OueHoYyHOE MHAMBUIYATBHOE 3a/laHNUE

Texcrt 3aganus: MHAMBUAYaJIbHAS paboTa COCTOMUT U3 6 3a7aHuil 32 BapuaHTOB.

KpI/ITCpI/II/I OLICHKU: KAXKJ0C BEPHO BBINTOJIHCHHOC 3aIdHUC OLICHUBACTCS B 1 6amn. Utoro:



Koun-Bo 6auios OueHka
«5»
«dy»
34 3»
2 ¥ MeHee 2»
BbI4uCINTE HEONpEAeIEHHbI HHTETPAIT:
1 2 3 4 5 6
H
o
o]
=
=3
m
! f(4x5 - f(i/x7 +e* fxdl + 3 fZlnx-dx
X
-+ 2)dx 2 . 2
4 ) f(? —451nx)dx J1—3xd)
7
+ —) dx
X
2 f(3x5 — 5x f(i/x6 + e* f41+5xdx fx2\/3 + 7 fx-sinx
+ 8)dx J (17 — sin x) dx - dx
X
3
+ —) dx
X
3 J(sz +x f(4\/x7 Jcos(7x J(Z JZx-ex
— 10)dx f (E + 3sinx +1dx | +4x)3dx | - dx
X2
7 — cos X) dx
- —> dx
X
X
4 f(BxS—Z f(s x* f\/3+4x f7x-cosx
2 3
+ 3) dx f (— + 5e* f d> - dx
x8 _ 1-—6x
— 2sin X) dx

8
+ —> dx
X




> J-(3x2 — 6x f(% fsin(4 Jx(l Jx3lnx
+0,5)dx f (14 + 3e* —5x)dx | + 3x2)*dx | - dx
Zx - 6x) dX
+ —) dx
x
6 4 7[5 1-5x ;
(7x* — 3x ( X 2 dx (1 2x * sinx
+ 14)dx f (23 + 4e* +7x)*dx | - dx
Sx — 2sin X) dx
+ —) dx
x
7 f(3x5 —x f(i/z+ 9% fe‘*‘xdx fx(Z f6x-cosx
+ 7)dx f (i — 4cos x) dx + 3x%)%dx | - dx
2
6
— —) dx
x
3
8 f(3x4 f(—s j(i/ﬁ+5x J81+2de J\/1 T 6x JSlnx-dx
X
+0,2x 4 — 3sinx ) dx
— 8)dx + x) dx )
9 9 7[5 : x
(x? — 2x ( X sin(6x (3 x-eX-dx
+ 5)dx f (i + 4e* + 5) dx — x)?dx
x* x
6 -3 )dX
- —> dx
x
10 1 5
J(2x5—§x (\/F+ex V6 —2x( | 8x-cosx
1 2
— — Agi -dx
+ 1) dx J (xz 4sin X) dx J 3 dx
8
+ —) dx
x
1 J(5x3—7x f(i/;+8x Je4_3xdx J\/l—Zx Jx-lnx
+ Z)dX J (i — cos X) dx -dx
5




12 f(3x3 f (% f cos(7x J(l J 3x - sinx
+ 0,5x f (13 + 4sin x + 1)dx +5x)3dx | -dx
— Ddx Zx — 2cos x) dx
— —) dx
x
13 Z . . x
(4x3 + 2x (Vx sin(3x x(2 3x-e
—5)dx f (% + 2cos x —1)dx + 4x?)*dx | - dx
Sx - 3X)dx
— —) dx
x
14 f(Zx5 —3x f(i/ﬁ+ 7% f31+5xdx f\/B + 2x f5x-cosx
+ 8)dx (i —sin x) dx - dx
%5
3
+ —) dx
x
15 f(sz + 7x j("{/; JCOS(3X J(Z Jx6 - Inx
— 10)dx f (iz + 3sin x +1)dx | +5%3%dx | -dx
3x — 2cos x) dx
— —) dx
x
16 f(Bxs—g f(s x3 Jljzxd)f\/3+2x f4x-sinx
+7)dx f (12 + 5e* - dx
8x — sin X) dx
+ —> dx
X
17 f(3x2 —2x f(% fsin(4 f(6 f61nx-dx
+0,5)dx J (14 + 3e* —2x)dx |+ 3x)*dx
7x — Zx) dx
+ —) dx
x
18 J(6x4 - X f(7 x> le_XdX Jx(l J4x-ex
+ 4)dx J (ig + 2e* + 3x2)*dx | - dx
x — 4sin x) dx




19 J-(Sx4 - 3x f(i/;+ 4x fe4_3xdx j(Z sz - Inx
+ 2)dx f (l — 5cos x) dx + 4x)%dx | - dx
xZ
2
— —) dx
X
7
20 f(Zx‘* + 8x f(—s f(i/?nx J31+2de JVl + 4x JSx-sinx
X
—4)dx n f) dx — 2sin x) dx -dx
X
21 f(xz - 7x f(i/?%— e* Jsin(Zx J(6 JBx-cosx
+ 2)dx f (% _ 4x) dx + 5)dx — x)2dx - dx
X
5
— —) dx
X
22 5 1 5 x x
(6x —Ex (\/x_+e V3 —2x 6x-e
12 2
i — Egj -dx
+ 1) dx f(xz 5sin x) dx JB e dy
3
+ —) dx
X
23 f(Sx4 —2x j(i/;+ 2% Je““zxdx Jv1 — 8x JSx-sinx
4
+12)dx J (_2 ~ 3cosx) dx - dx
X
2
— —> dx
X
24 ; .
(3x* + 5x (\/F cos(2x x(2 9x - cosx
— 1)dx f (l + 2sin x + 1)dx + 7x%)3dx | - dx
¥3
3 — COS x) dx
— —) dx
X
25 3 3 . 4
(4x3 +x (Vx sin(5x (2 x* - Inx
—3)dx J (i + cos x — 1)dx + 3x)*dx |-dx
4
x — 6X)dx




X 4
26 f(4x5 ~Z f(\/? j(l j7x-ex
_|_2) dx f(% + 3sinx fl 36 dsl +3x)*dx | -dx
3x — COoS x) dx x
+ —) dx
x
27 f(3x5 — 5x f(s x4 Jsin(4 J(l JZx-cosx
+ 8)dx f (g + 5e* —5x)dx |+ 7x)*dx |-dx
7x — 2sin X) dx
— —) dx
x
28 2 8/ 5 1-5x x
f(Sx +x j(Jx_ Jz dx J(z J5x-e
—10)dx f (18 + 3e”* + 3x)%dx |- dx
8x — 6") dx
+ —) dx
x
29 X 7
f(BxS—Z f( x5 fe‘*‘xdx f\/1+6x lex
n 3) dx f (% + 4e* - cosx * dx
2 — 2sin x) dx
+ —) dx
x
30 j (3x% — 6x f (Vs + 9% J 8l+2x(x J (3 J 3Inx - dx
+ 0,5)dx J (% — 4cos X) dx — x)%dx
5
+ —) dx
x
1
3 f(7x4—3x J(_z f(i/;+5x fsin(6x f\/6—2x f6x-sinx
x
14)d 6 . .
+ 14)dx B ;)dx —351nx)dx + 5) dx dx
32 f(3x5—x f(7 x5 f\/l—Zx fx-cosx
+ 7)dx f(% + 4e”* fgi dx - dx
4 - 3x) dX x
+ —) dx
X

10) OTBeTUTH Ha BOMPOCHI:

1.Yto Takoe onpeeleHHbINH HHTErpai oT hyukiuu y = f(x) mo orpesky [a; b]?




2.B 4eM cOCTOUT reOMETPUUYECKU CMBICT ONPEAECTICHHOIO HHTErpaa’?
3.B yem cocTout (pM3HUECKU CMBICT OMPEIEICHHOTO HHTEerpaia?

4.C nomMomibio Kakoi (popMyIIbl BBIYUCISIFOT OTPEACTICHHBIN HHTErpan?
5.KakoBbl OCHOBHBIE CBOMCTBA OIPEACIICHHOI0 UHTErpasia?

6.KakoBa cxema pemieHust 3a/1a4i Ha BHIYMCIICHUE TJIOUIAIU (PUTYPHI C TOMOIIBIO
ONpeJIeJICHHOTO UHTerpaia? (mpumep)

7. KaKOBa cXeMa peI_HeHI/I}I (1)I/IBI/IIICCKI/IX 3a4a4 C IOMOIIbIO onpez[eneHHoro I/IHTeraJIa?
(pumep)

11) Ouenounoe 3aanue

1. Haiitu mumomanb Gurypsl, orpaHUYCHHON JIMHUSMH:

a) y = x>-10x+25, y = 5-x 6y =x%y=2—xy=0.

2. CKOpOCTb TOUKH, JBMKYIIECHCS IPSIMOJIUHEINHO, 3ajaHa ypaBHeHHEM S (t) = 3t
BbaucnanTh myTh, NPOMICHHBIN TOUKOHN 32 5 CeKyH/ IOCJIe Havala JIBHKEHUSI.

3. Boeruncauth paboTy, COBEPIICHHYIO IPU PACTSDKEHUH MPY>KUHBI HA 6 CM, €CITH JUISI
c)KaTug ee Ha 3 CM HYKHO IMPHIOKUTH cuity 15 H

12)Onenounoe MHANBUAYATbLHOE 3a/1aHUE

TekcT 3aganusi: UHAUBUAYaAIbHAs paboTa cOCTOUT U3 4 3a1aHuii 32 BapHaHTOB.

KpI/ITCpI/II/I OLCHKHU: KaXX/10€ BEPHO BLIINNOJIHCHHOC 3a1aHUC OLICHUBACTCA B 1 6amn. Uroro:

Kom-Bo 6amnos Orenka
4 «5»
3 «»
2 «3»
1 u meHee «2»

Haiitu ruiomanes ¢purypsl, orpaHu4eHHOMN JIMHUSAMU:

Bapuant 1 2 3 4

1 y=1-x", y=0 y=x"-1,y=0, x= |y=4—-x",y=x+ y=x%y=vx
0,x=1 2,y=0

2 F4-X2 , y=0 y=x2—4,FO,X= y=4X7X2,y=4 y=4fx2,y=2—
0,x=-1 -X,y=0 X

3 y=9-x%, y=0 y=x-9,y=0 ,x=- [y=x, y=(x— [y=4x-x’,y=x
2,x=1 2%, y=0

4 y=x 4L x=1,x=2, [y=x"-1,x=0,y=0 [y=(x+17y=1 |y=x} y=vx

FO _X,YZO




5 y=x2+2,x=—2,x=l, y=—x3—l,x=0,x= y=4x—x2,y=x, y=(x+1)2,y=3
y=0 -1, y=0 y=0 +x

6 y=x2—l,x=1,x=2, y=x3—1,x=—1,y=0 y=4—x2,y=2— y=x3, y=(x-—
y=0 x,y=0 2)2,x=0

7 y=x2—4,x=2,x=3, y=—x3—l,x=l,x= y=(x+l)2,y=3 y=4—x2,y=x+
y=0 -1, y= +x,y=0 2

8 y=x2+3,x=0,x=l, y=x3—1,x=—1, y=—x3, y=(x+ |y=x+3,y=(kx+
y=0 x=0, y=0 2%, y=0 b’

9 y=x3+1,x=—1, y=x2—1,y=0 y=x%y=vVX, y y=4x—x2,y=4
x=1, y=0 ~0,x-4 X

10 FX3+17 XZO, X:L y:X2_4’ YZO y:X3,y:\/§, y y:(X+1)2>y:1
y=0 =0,x=9 -X

11 y=x-1,x=1,x=2, |y=x"-9, y=0 y=x+2,y=4- |y=+x y=x"
FO Xzay_o

12 y=x-Lx=-2,x= [y=x"-1,y=0,x=0 [y=x’,y=vX, y |y=3+xy=(x+
_I,FO :O,XZZ 1)2

13 y=-x"+1, x=-1, y=x"-4,y=0,x=1 |y=x’,y=vx, y |Y=Xy=4x-x
x=1, y=0 =0,x=9

14 y=x"+2, x=-1, y=x-9,y=0 ,x= |y=x,y=vXx, y |y=2-x,y=4-
x=1, y=0 1,x=2 =0,x= x>

15 y=x"+4, x=-1, y=x-Lx=1,y=0 |y=4-x,y=4x— [y=v%, y=x
x=1, y=0 X%, y=0

16 y=x"13,x=0,x=1, [y=x"-4,y=0,x= |y=x’y=vx, y |y=4x-xy=4-
y=0 2,x=-1 =0,x=2 Xx=0

17 y=x"+1,x=-1, y=x"-9,y=0 , x=- y=x,y=vVX, y |y=x+2,y=4-
x=1, y=0 2,x=3 =0,x=3 x>

18 F2x2,x=—1,x=2, y:—X3-1,X:2,X: y (X72)2,y= X=O,y=—x3,
=0 0, y=0 X, y=0
. . Y y=(x+2)2

19 y=2x", x=-2,x=1, |y=x"-1,x=-1,y=0 y=x,y=vX, y y2=4—x,y=4xf
y=0 =0,x=5 X

20 y=x+1, x=-2,x=0, |y=x"-4,y=0,x= y=x,y=vVX, y x=0,y=x", y=
=0 Lx=-1 ~0,x=3 (x -2’

21 y=x+1,x=0,x=1, |y=x"-9,y=0 ,x=- |y=1l-x,y=(x+ |y=4—-x",y=2+




y=0 2,x=12 X

22 FX2+2,X:—1, y=x3—1,x=—2,FO y—x,y=4x—x2, y=—x3, y=(Xx+
x=1, y=0 y=0 2)2,x=0

23 y=x"+3, x=-1, y=-x-1,x=2,x= y=x,y=vx, y |X=0,y=4x-
x=0, y=0 1, y=0 —0,x=6 Cy=4-x

24 y=x"+2,x=1,x=2, | y=x"-1,x=2, y=0 y=x.y=vVX, y y=x+1)7 y=x
y=0 =0,x=5 +3

25 y=x"+1,x=0, x=2, |y=-x"-1,x=3, y=0 y=x,y=vX,y |Y=2+x,y=4-
y=0 =0,x=7 x°

26 y=x3+1,x=0,x=1, y=x2—1,y=0, X= |y=2-x,y=4—- y=9—x2,y=3—
y=0 0,x= xz,yZO X

27 y=x-1,x=1,x=2, [y=x"-4,y=0,x= |y=x’y=vx y |y=1-x,y=(x+
y=0 0,x=-1 =0,x=6 1)’

28 y=-x-1,x=-2,x= |y=x"-9,y=0 ,x=- |y=3+x,y=(x+ |y=(x+2)",x=
-1, y=0 2,x=1 1% y=0 0,y=-x"

29 y=-x"+1, x=-1, y=x"-1, x=0, y=0 y=(x+27y=- |y=3-x,y=9-
x=1, y=0 x>, y=0 x>

30 y=x"+2,x=-1, y=-x"-1,x=0, x= y=x,y=vVX, y y=(x-2),x=
x=1, y=0 -1, y=0 =0,x=7 0,y=x’

31 y=x"+4, x=-1, y=x-1,x=-1,y=0 |y=-x", y=2+ |y=9-x",y=x+
x=1, y=0 x),y=0 3

32 y=x"+3,x=0,x=1, |y=-x-1,x=1,x= y=x,y=vx,y |y=4-x,x=0,
y=0 -1, y=0 =0,x =8 )

y=4x —Xx

Tema 2.1 MaTpuuibl ¥ OPEACITUTENH.

TPaHCTIOHUPOBAHHOU? TPEYTrobHON? CTYyNEeH4YaToM?

MaTpHILy K CTyIleH4YaToMy Buay? (ipumep)

1) [Tonb3ysick KOHCIEKTOM JIEKIIUU U PEKOMEHAYEMOM JTUTEpaTypOll OTBETUThH Ha BOIIPOCHI:
1.Yro Ha3pIBatOT MaTpULIEH?
2.Kakue MaTpuIbl Ha3bIBAIOTCS MPSIMOYTOJBHBIMU? KBAJAPATHBIMU?
3.Kakue MaTpuiipl Ha3bIBAIOTCS PABHBIMU?
4.Y10 Ha3bIBAIOT TJIABHON AMArOHAIbIO MATPUIIGI?
5.Kakas kBagpaTHas MaTpHIla Ha3bIBAETCS TUArOHAIBHON? HYJIEBON? e AMHUYHONU?

6.Kakue HpCO6paBOBaHI/I${ MaTpUulbl Ha3bIBAKOTCA BHCMCHTapHBIMI/I? Kak MMPUBCCTU




7.Yto Ha3pIBalOT cyMMO MaTpull? B yem cocTouT 00513aTeNbHOE YCIOBUE CYILIECTBOBAHUS
cymmbl Matpuni? Kaknmu cBoricTBamu 00s1a1aeT cymMa Matpuil? (mpumep)

8.UTo Ha3BIBAIOT MPOU3BEACHUEM MAaTPHUIIbl HA YKCIIO? (TIpUMep)

9.YTo0 Ha3bIBAIOT MpOM3BecHUEM ABYX MaTpull? Kak HallTH pou3BeeHUE IBYX MaTpUIL?
B uem cocTout 00s3aTeNbHOE YCIIOBUE CYIIIECTBOBAHMS MPOU3BeACHUS MaTpuil? Kakumu
CBOMCTBaMHM 00J1aJ1aeT MPOM3BEICHUE MaTPHIL? (TIpUMep)

10.YTo Ha3bIBAIOT ONPEACIUTENIEM KBaJPaTHON MaTpUILIbl? ONPEAEIUTEIIEM BTOPOTO
nopsiika? onmpeaenuTeNIeM TpeThero nopsaka? Kakumu cBolcTBaMu 00J1a/1aeT ONPEICTUTEND?

11.B yeM cocTOUT METO TPEYTOJIBLHUKOB JIJIsi BBIYMCIICHUSI ONPEJCIUTEINS TPETHErO
nopsiaka? (mpumep)

12.Yto Ha3bIBalOT MUHOPOM? anreOpanyecKiM JOMOJTHEHUEM 3JIEMEHTA ONPEAeTuTeNs?
(mpumep)

13.B 4eM cOCTOUT METOJ pa3iioKEHUs MO AIEMEHTaM CTPOKH (cToO1a)
JUTSL BBIYMCIICHUS OTIPEICTIUTENS TPEThEro nopsaaka? BhICHIETO nmopsiaka? (mpumep)

14.B ueMm coctout metop ["aycca st BBIYUCICHUS ONPEISTUTENICH BBICIIETO MOpsiaKa?

3)BbINOIHUTE OLIEHOYHO 3a/laHue:
o 37 4 1 0 2 4 2 1
1. BBINOTHUTB NEHCTBUSA HAl MAaTPULIAMU: A = ,B= ,C= :
1 5 2 6 4 3 7 35
1) A-C+B
2) SA+3B-7C
2.  Berumucnuth npousBeneHue Marpui: A*B

el S 3

2 -5 1 3
2) 4=|9 0 -3}B=|1
2 1 4 -2

3.BBIMOTHUTE AEHCTBUS HAJl MaTPHUIIAMU:

34 1)(1 5 3 4 1 3

1 2 41
2 1 5((2 -1 0 1(+|5 0 |-
6 41

0131
2 0 13 1 -4

4. BBYHUCIUTH ONPEACTUTENb:

o 4 2 -3 3 2 -1 1234

D | s 1 7| 34 3 8 Hiz 341
7 -9

115 341 2

4123

4) OueHoYHOE MHAUBUIYATBHOE 3a/IaHNUE
TexcT 3aganusi: HHIWBUyaldbHasl paboTa COCTOUT U3 2 3aaHuil 32 BapUaHTOB.
Kpurepuu: Nel —36 (1+2) Ne2 —36 (1+1+1)

Hroro:



Koun-Bo 6auios

OueHka

6

«5»

5

«dy»

34

3»

2 ¥ MeHee

2»

1.Bbp1uncJIuTh onpeaeanuTes .

Bapuant | Boruucianre onpeaenuresb 3 Boruucaure onpeneanresnb 4 nopsjaka,
NOPS/IKA, HCIOJIb3Yysl METO/ HCMOJIb3Ysl METO/1 PA3JI0KeHUs 10
TPEyroJibHMKOB 3JIEeMEHTAM CTPOKH (CTO/1011a)

1 1 2 3 1 -1 1 2

1 4 9 2 1 3 5
1 8 27 4 -3 1 -2
-1 0 2 1
2 2 1 2 -4 7 1 1
-1 2 1 3 -1 2 0
2 -1 2 1 0 1 -3
2 5 1 -1
3 3 1 3 2 4 0 -1
-1 3 1 1 3 -2 0
3 -1 3 5 0 1 1
1 4 -1 2
4 4 1 4 3 2 1 4
-1 4 1 2 1 3 6
4 -1 4 4 2 0 1
10 5 5 14
5 5 1 5 3 =7 4 1
-1 5 1 5 1 -2 0
5 -1 § -1 2 1 5
2 1 1 3
6 1 -1 2 2 3 7 11
2 1 -1 1 2 4 7
-2 2 1 5 0 6 5
1 1 0 4
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27 (3 2 1)(2 5 4 3 3 1
1 0 3 1
4 1 6|-/12 -1 0 2|+|6 2 |-
21 6 2
6 4 213 0 41 1 -4
28 (3 4 1)Y(1 5 3 4 1 3
1 2 41
2 1 5|2 =10 1]|+|5 o |
0131
6 4 1)2 0 1 3 1 -4
29 3 21
1 2 3
1 4 -1 2 1 4 0 1 0 4
. - 43 4 2
3 -1 5 3)|-71 3 2 -3 5§
-2 50
4 1 2
30 5 3 8
321
2 4 -2 3\[(2 4 0 6 0 5
. — 14 6 3
6 3 5 2)J|6 7 2 4 2 7
2 3 5
4 2 1
31 2 4 5 1 3
1 3 5 4
331 1 -4|(2 1 4 5
14 -1 0 2|+ .
6 7 1 5 0 1 0 6 4
6 0 3 7
7 5 3 4 1
32 (1 3 4
2 0 1 1 0 3
21013 1 4 1
15 1 -4+ 13 2 1
3012 4 213
-1.0 2 21 5
(2 1 3)

Tema 2.2 Pemenuie cucteM JIMHEHHBIX alreOpandeckux ypaBHEHUH.

VYeTHbl GpoHTaNBHBIN KOHTPOJIb

1. TTonb3ysich KOHCIIEKTOM JIEKIIMU U PEKOMEHIYEMOM JINTEPATYPOil OTBETUTH HA BOIIPOCHI:

YTo Ha3BIBAIOT JIEMEHTAPHON CUCTEMOM JIMHEHHBIX allre0pandeckux ypaBHEHU
(CIJIAY)?

Yro Ha3pIBaroT penieHneM ieMeHTapHoi CJIAY?

UTto Ha3BIBAIOT OCHOBHOW MAaTpUIIEH, PAaCIIUPEHHON MaTPHIIEH, CTOIOIIOM
CBOOOJTHBIX YJICHOB, CTOJIOIIOM HEU3BECTHBIX, AneMeHTapHoi CJIAY?




e KakoBel ocHOBHbIE MeTOABI pemeHust CJIAY?
e B uewm cyts Merona Kpamepa st perenust CJIAY? (ipumep)
e B uewm cytb merona ["aycca miisa pemmenust CJIAY? (mpumep)

2. CocTaBUTh KOHCIIEKT BOIlpoca «MaTpUUHbII METO/ PEIIEHUS CUCTEM JIMHEHHBIX YPABHEHUID.

3. OueHoyHoOE 3a1aHuE
1. Pewuumo CJIAY: a) memooom Kpamepa 6) memooom I'aycca
kx+1ly+mz=n,
px+qy+rz=s,
tx+ fy+gz=nh.

Bapuaut | k Ll |m | n | p | q | 1 |s t | f | g | h
4 1 1 -1 0 2 3 -2 2 3 -2 0 1
5 1 1 1 4 2 1 3 9 3 -1 0
6 2 1 1 3 5 -2 3 0 1 0 2 5
2 3 11 5
2. Bpluucnuth onpenenuTens:l] 1 5 2
33 9 5
21 3 2

4.01eHO0YHOE UHIUBHUIYAJIbHOE 3aJJaHIE
TekcT 3aganusi: MHAUBUAYaIbHAs paboTa COCTOUT U3 2 3a1aHuil 25 BapUaHTOB.
Nel — 5 GannoB (4 Gamna — 3a KaXIbIi ONPEIeIuTeNb, 16amt — oTBeT)
No2 — 5 Gamnos (2 6amna — npsiMoi Xo1, 2 6amia — oOpaTHbIM X0/, 1 6am1 — OTBET)

Uroro:
Ko:-Bo 6anios Onenka
9-10 «5»
7-8 «4»
5-6 «3»
4 u meHee «2»

1. Tana cucrema nMHEHHBIX ypaBHeHUH. Pemute ee 1) metonom Kpamepa; 2) meronom I"aycca.

Bapuant Bapuant

1 2x; 4+ x5 +3x3 =7, 17 2x,— x, —3x; =0,
2x1 + 3x2 + X3 = 1, 3x1 + 4x2 + ZX3 = 1,
3x; +2x, +x3 =6 X +5x, + x3=-3;

2 2x, —xy +2x5 =3, 18 =3x, +5x, +6x; = -8,
X+ Xy +2x5 =4, 3x+ x,+ x3=-4,
4x; +xy +4x53 =-3; X, — 4x, =2x; =-9;




3 3x; — Xy + x5 =12, 19 35+ x4 x3=—4,
xl + 2x2 + 4.X3 = 6, - 3x1 + 5x2 + 6.X3 = 36,
Sxp+x, +2x3=3; X —4xy —2x; =-19;
4 2x, — X, +3x; =4, 20 3%, — X, + x3=-11,
X +3x, — x5 =11, Sx;+ x, +2x3 =8,
X) = 2xy +2x;3 =T X +2x, +4x5 =16;
3x; +4x, —2x5 =6, Sx;+ xy +2x3 =11,
2x) —xy —x3 =-9; X, +2x, +4x53 =19;
6 le +3XZ _6)(:3 = _4, 22 2x1 + 3 .X2 + .X3 = 4,
X +xy —2x3=2, 2x+ x5 +3x3 =0,
4x; +xy = 3x3 =-5; 3 +2x,+ x3=1
7 4x;+x, —3x; =9, 23 2x,+3 %, + x5 =12,
X+ Xy —x3 =2, 2x; + x, +3x5 =16,
8x; +3x, —6x5 =12; 3x; +2x, + x3=8;
8 2x, +3x, +4x; =33, 24 X, — 2x, +3x5 =14,
4x, +11x; =39; 3x; —2x, —5x3 =-8;
9 2x; +3x, +4x; =12, 25 3x,+4x,-2x, =11,
Tx; =5x, +3x53 =33, 2% — x,— x, =4,
4x, + x3=-7; 3x,—2x,+4x, =11.
10 xl+4X2_X3:6, 26 2x1+x2 +3X3=7,
S5x, +4x5 =20, 2x) +3x, +x3 =1,
3x; —2xy +5x3 =-22; 3x; +2x, + x5 =6
11 3x; —2x, +4xy =21, 27 3x; —x, + x5 =12,
3x; +4x, —2x3 =9, X, +2x, +4x5 =6,
2x; = x5 — x3=10; Sx;+xy +2x53 =3;
12 3x; —2x, —5x; =5, 28 8x; +3x, —6x; =4,
2x1 +3x2 _4.X3 = 12, .xl + xZ _2X3 = 2,
X —=2xy +3x; =—1; 4x; 4+ xy = 3x3 =-5;
13 4x, + x5 +4x5 =19, 29 x| +4x, —x3 =6,
2x; = X, +2x5 =11, S5x, +4x; =-20,
X+ Xy +2x3=8; 3x; —2xy +5x3 = -22;
14 2x, = x, +2x5 =0, 30 2x, — X, +2x3 =38,

4x; + x, +4x5=22;




15 2x;— X, +2x53 =8, 31 3%, — X, + x3=9,
X+ X, +2x5 =11, Sxp+ Xy +2x5 =11,
4x; + xy +4x5=22; X, +2x, +4x5 =19;

16 2x - x, —=3x3=-9, 32 =3x; +5x, +6x; =8,
X +5x, + x5 =20, 3x,+ xy+ x3=-4,
3x; +4x, +2x5 =15; x| — 4x, =2xy =-9;

Tema 3.1 MHoXecTBa U OTHOIICHUSI.
1)Ycrablii ppoHTATBHBIN KOHTPOJIH
[Tonb3ysich KOHCIEKTOM JIEKIIUU U PEKOMEHAYEMOM JTUTepaTypoi OTBETUTH Ha BOPOCHI:

e Uro u3yuaer AucKpeTHas MmareMaruka?

e Yro Ha3BIBaIOT MHOXKECTBOM, DJIEMEHTAMH MHOKECTBA?

e Kaxkue BUIBI MHOXKECTB OBIBAIOT?

e CriocoObl 3aaHUSI MHOXKECTB?

e Omnepanuu HaJ MHOKECTBAMH M MX WJUTFOCTPALIHS C IIOMOIIIBIO KpyroB Ditnepa?

e (OCHOBHBIE CBOICTBA ONEpalUii HaJ MHOXKECTBAMU?

e JlexapTOBO MPOU3BEICHUE MHOXKECTB U €ro CTeNeHb? 3anucarbh GopMyiny KOIMuecTBa
3JIEMEHTOB B O0BEIMHEHUU JIBYX KOHEUHBIX MHOXECTB.

e 3anmcarh GOpMYITy KOJTHYECTBA JIEMEHTOB B O0BCIMHEHUH JIBYX KOHCUHBIX MHOXECTB.

2)O1eHoYHOE 3aJaHue

1. JlaHbI ClIeAyIONIHE Tapbl MHOYKECTB:
1) A={a;6;B}, B=1{a;0;B;T; a};
2) A={r; n;e}, B= {a; 0; B};

3) A= {e; n; 1}, ={r; n; e}.
3agaHue: a) HaluTe U1l KaXKI0M Naphl MOAXOSAIIEE YHUBEPCATIbHOE MHOXKECTBO;
0) CBsI3aHBI JIM MAphbl OJTHAM U3 COOTHOIICHUN: =, &, = ;

B) HailiuTe nepeceyeHue A4 N B;
r) HaiiauTe pa3Hocth A\ B;

n) HaliquTe A U B;
€) n300pa3uTe KKAYIO IMapy MHOXKECTB TIPY TIOMOIIY TuarpaMm Jiinepa-Benna.
2. IIpoBepbTe paBEeHCTBO MHOKECTB:

NayaUB (4N B)yU 4
6)B\Ad=( B UB,
B) A\ (B\C)=(A\O)\(B\ O).
2)a) 4 Up=4 N pU 4;
6)B\A=4 Y BN 4,
B) (A\B)\ C=(A\ O\ (B\ O).
HayaN =@ U BN 4
6)B\A=uNB)yU 4,
B) (A\B\C=\B) [ 4\ 0.

3)O1eH0YHOEe MHANBUAYAJIBHOE 3a1aHUE



Tekcr 3amannsi: HHAUBUAYyaIbHAS pab0Ta COCTOUT U3 3 3a1aHuil 32 BapUAHTOB.

Kputepun onieHKH: Kax10€ BEPHO BBIIIOJHEHHOE 33JaHHEe OLIeHUBaeTcs B 1 OGas.

Ne 1 — 5 GamoB

Ne2 — 2 Gauta

Ne3 — 3 Gan

Hroro:

Koi-Bo 6amios Orenka
9-10 «5»
7-8 «y
5-6 3»
4 1 MeHee @@»

1. Haiitu A UB, A "B, A\B, ,A+B, B,eciu U = {0,1,2,3,4,5,6,7,8,a,b,c,d,n,mk.f,x,y}

Ne MHuoxecTtBO A MmuoxectBo B
BapHaHTa
1. {1,2,3,5,6,} {1,2,3,4,7}
2. {a,b,c,x} {a,b,c, d,r}
3. {1,2,3,8} {1,2,4,5}
4. {a,c,d,k} {a,b,c,d,n}
5. {5,6,7} {a,b,c,7}
6. {6,7,8,2} {2,4,5,6,7,}
7. {a,c,b,d} {a,d,n}
8. {1,2,5,7} {1,3,2,5}
9. {f,d,2 ,4,1,3} {f,d,1,2,3}
10. {1,2,3,5} {1,3,a,c}
11. {1,2,3,4,5} {1,4,5,8,7}
12. {a, bcyx} {1,3,4, a, b}
13. {1,2,4,7} {1,2,3,6}
14. {a,b,c,4} {a,b,c,d}
15. {5,6,b,a,7} {5,6,a,b,c,}
16. {6,7,4,3} {6,8,1,5}
17. {1,2,3,a,d} {a,c,1,3,4}
18. {3,2,1,0} {1,3,5,6}
19. {f,b,1,2,3} {f,d,1,2,3}
20. {1,2,3,5,x} {1,3,4,x,y}
21. {a,b,c,n,m} {{a,b,5,6,8}
22. {5,6,8,2,7} {5,a,b,c,7}
23. {1,3,6,7,4} {6,8,7,1,4}
24. {a,c,d,x,1} {a,c,x,2,3}
25. {a,b,c,d,4} {a,b,4,5,7}




26. {1,2,3,7} {1,2,3,a,c}
27. {4,3,2,1,0} {1,3,5,6}
28. {a,b,c,x} {a,b,c, d,r}
29. {6,7,8,2} {2,4,5,6,7,}
30. {a, b,cyx} {1,3,4, a, b}
31. {5,6,b,a,7} {5,6,a,b,c,}
32. {1,3,6,7,4} {6,8,7,1,4}

2. HM3oOpa3utb MHOXECTBO D ¢ moMoIisio Kpyros Jisepa.

No MmuoxectBo D No MmuoxecTtBo D
1. 2.
(A " B)uC (ANB)UC
3. 4.
(AnB)uU C (AnB)UC
5. 6.
(AUB)NC (AU B)NC
7. 8.
(AUB)N C ( AUB)NC
9. 10.
(AnB)uC (ANnB)UANC)
11. 12.
(AnB)uC (AnB)uUC
13. 14.
(AU B)NC (AnB)UC
15. 16.
(AUB)NC (AUB)N (AU Q)
17. 18.
(ANB)U(ANCQC) (ANB)U( ANC)
19. 20
(AUB)N (AU Q) (A nB)uUC
21 22
(ANB)U( ANC) (AnB)uU C
23 24
(AnB)uC (AuB)NC
25 26
(A " B)uC (AUB)N C
27 28
(AnB)uU C (ANB)uUC
29 30
(AUB)NC (AnB)UC
31 32 (ANB)U(ANC)
(AUB)N C

3. U3BecTHO, 4TO M3 1 YYEHHKOB CIIOPTOM YBIIEKAIOTCS @ YYEHUKOB, MPOrpaMMHpPOBAHUEM b,
MaTEeMaTHUKOM ¢, CIOPTOM M MporpaMMHUpoBaHueM d, CIOPTOM M MaTeMaTUKOW e,
IPOrpaMMHUPOBAHUEM U MAaTEeMaTUKOM f , CIOpPTOM, MaTeMaTUKON U MPOTrPaMMHUPOBAHUEM g
y4eHUKOB. CKOJBKO YYEHHKOB YBIIEKA€TCS TOJIBKO HporpaMmupoBaHuemM? CKOJIBKO
YUEHUKOB YBJIEKAETCS TOJIBKO MaTeMaTUKON? CKOJIBKO yYEHUKOB HUUYEM HE YBJIEKAETCS?



Bapunant n a b c d e f g
1. 100 30 28 42 8 5 10 3
2. 80 23 29 28 10 5 8 2
3. 70 32 21 23 8 12 4 3
4. 70 30 30 30 7 13 11 4
5. 100 28 35 28 3 6 9 2
6. 80 28 29 30 17 13 12 10
7. 90 30 30 35 6 6 9 2
8. 100 43 25 30 10 8 5 3
0. 100 35 30 40 12 10 8 5
10. 80 25 25 25 10 5 3 2
11. 90 33 42 30 13 10 6 3
12. 100 30 28 42 8 5 10 3
13. 80 23 29 28 10 5 8 2
14. 70 32 21 23 8 12 4 3
15. 70 30 30 30 7 13 11 4
16. 100 28 35 28 3 6 9 2
17. 80 28 29 30 17 13 12 10
18. 90 30 30 35 6 6 9 2
19. 100 43 25 30 10 8 5 3
20. 100 35 30 40 12 10 8 5
21. 80 25 25 25 10 5 3 2
22, 90 33 42 30 13 10 6 3
23. 70 28 21 23 8 12 4 3
24. 100 28 30 30 7 13 11 4
25. 80 30 35 28 3 6 9 2
26. 100 35 30 40 12 10 8 5
27. 80 25 25 25 10 5 3 2
28. 90 33 42 30 13 10 6 3
29. 70 30 30 30 7 13 11 4
30. 100 28 35 28 3 6 9 2
31. 80 28 29 30 17 13 12 10
32. 100 43 25 30 10 8 5 3

Tema 3.2 OcHOBHBIC IOHATUS TEOPUU TPadoB.

1.OTBETUTH HA BONPOCHI:
1) [atb onpeneneHue NoHATHS rpada.

2) IlepeuncnuTte OCHOBHBIE BUIBI TpadoB.
3) Ilepeuncnute ciocoOwI 3agaHus rpadoB.

4) Yro Ha3bIBaeTCS MapUIPyTOM, HAYAJIOM M KOHIIOM Mapiipyrta?
5) /[aiite omnpeneneHue Henu, MEPEUUCIUTE BUABI LIETIEH.

6) JlaiiTe onpezaenenue HUKiIa, MIEPEUUCIUTE BUABI IUKIIOB.

7) [aiite onpeneneHne NOHATHUA JIEPEBO.

2. BeImoJHUTE OIIEHOYHOE 3aJaHHE:

1) Jaun rpad

A) 3anummTe KOJIU4YeCTBO pedep U BepIInH rpada;



B) Onpenenutp kparyaifimii myTs U3 BepnHbl 1 B BepimHy § 1u1st rpada, npeicTaBiIeHHOro Ha

PHUCYHKE;
C) 3anuimuTe HOMEpa BEPIINH, UMEIOLIUX OJJUHAKOBYIO CTEIICHb:

2) I'pad 3aman quarpamMMoii.

A) CocraBbTe MapuIpyThl JUIMHBI 5 U3 BEPIIUHBI YV, B BepuHy Vs. CocTaBbTe MPOCTYIO IIETb,
COCIMHSIOIIYIO 3TH BEPILIUHBI.

B) ITocTpoiite mpocToi UKL, COACPKAIINI BEPIIUHY V4.

Vi

Ve

V2

Vs
Vs

3)Cymma creneneit BepmuH rpada paBHa 8. Halinure yucio pedep.
4)Uucno pedep rpada pasHo 12. Haiftu cymmy cTenenei BepiiuH rpada.

5)Han rpad
Xa Uy Xz
4 612 a3
Y1 X4

3anucarh MaTpUIly CMEKHOCTH rpada.

6) lau rpad. 3anucaTh KpaT4alnii MyTh U3 BEpPIIUHBI | B BepLIMHY 6.



Tema 4.1 KoMmIuiekcHbIe Ynciia U IEUCTBUS HaJl HUMU.

1)YcrHblii ppoHTATBHBIN KOHTPOJIH

[Tonb3ysCh KOHCIIEKTOM JIEKIIUU U PEKOMEHIYEMOH JINTEPATYPOH OTBETUTH HA BOIIPOCHI:

2)

Uto Takoe MHMMas eauHuIa? Kak BRIUUCISIOT CTEIIEH MHUMOW €TUHULIBI? (TIpUMeEp).
Kaxkoe uncno Ha3bIBaeTCsl KOMILIEKCHBIM?

Kakue koMIiekcHbIe Yicia Ha3bIBAIOTCSY YUCTO MHUMBIMU, PABHBIMU, COTIPSIKEHHBIMU?
Kak reomerpuiecku n300pa)karoTcsi KOMIUIEKCHBIE Yyncia?

Kak 3anuceiBaeTcsi KOMIUIEKCHOE YHCIIO B anredpandeckoii popme?

Kak BBINOMHSIOTCS CIOXKEHUE , BBHIUMTAHUE ,YMHOXCHHE KOMIUIEKCHBIX YHCET B
anredpanveckoit hopme? (mpumep).

Kak BBIMTOJIHSCTCS JACTIEHUE KOMIUIEKCHBIX YUCell B aredpandeckoid opme? (mpumep)
Uto Ha3bpIBaeTCS MOJYJIIEM M apryMEHTOM KOMILIEKCHOro yucia? 3anumure GopMyJibl
JUTSL MOAYJISI U apT'yMEHTa KOMILJIEKCHOTO YHUCIIA.

Kak 3anucpiBaeTcst KOMIUIEKCHOE YHUCITIO B TPUTOHOMETPUYECKOH hopme?

Kak 3anmuceiBaeTcs KOMIUIEKCHOE YHCIIO B ITOKazareabHou (hopme?

Kak BbImOMHUTH mepexon oOT anreOpanueckod (GopMbl KOMIUIEKCHOTO — 4YMcla K
TPUTOHOMETPHUECKOMN? K TTOKa3aTEeIbHOMN?

Kak BBIOMTHUTH MEpexoa OT TPUTOHOMETPUYECKOW (OPMbI KOMIUIEKCHOTO 4YHCTa K
anrebpandeckoit? OT mokazarenbHOM ? BBIMONHUTE KOHCHEKT Bompoca «JleficTBus Haj
KOMILJIEKCHBIMH YHCJIAMHU B TPUTOHOMETPUUECKON U TTOKa3aTeIbHOU (hopmey

BEIMONMHUTE  KOHCHEKT BOIIpOCa <(I[eﬁCTBHH Haa  KOMINUICKCHBIMU  YHCIIaMHU B

TpI/IFOHOMeTpH‘IeCKOﬁ U OKa3aTeIbHON (I)OpMe».

3)Or1eHoYHOE 3a/1aHHe

Bapuanr 1

1. Beruucnuts i

3455, ;7960. ;52081. ;1232
oL ;o1 ;o1 .

2. BeimonHuTh AeicTBUA B anreOpandeckoi opme 3arncu:

DL ) (4ri)(2-20): ) (6420 +(-6-2)
=

3. 3anucaTh KOMIUIEKCHOE YHCJIO B TPUTOHOMETPHUIECKOU GopMme:
a)z; =3V2+3iV2  6)z,=—1+4+i B)zz=—i
4. 3anucath KOMIUIEKCHOE YHCIIO B TIOKA3aTeIbHON hopme:

a)Zl=

3 _ ¥y 6) z, = 8 — 8iv3 B)zs = 2

2 2

5. 3anucaTh KOMIUIEKCHOE YUCIIO alre0pandeckoit B hopme:



2mi

a)z = 3(cos%n+isin5§) 0)z=">5es

Bapuant 2
17185, :20. :9863.  :8618
) ) .

1. Beruucnute i <% i i
2. BeimonmHuTh AelcTBUS B aredpandeckoid hopme 3ammcu:

2-3i

2% 51' . 6) (5-4i)(3+2i): B) (3+5i)—(6+3i)
+5i

3. 3anucaTh KOMIUIEKCHOE YHCJIO B TPUTOHOMETPHUYECKOH opme:
a)z; =V3+i 6) z, = 232 — 2iV/6 B)zz = 7i
4. 3anucarbh KOMILJIEKCHOE YHMCIIO B MOKa3aTeNbHOM popme:
a) z; = —3v3i + 3i 6)z, = 2+ 2i B)zZ3 = —5i

5. 3anucaTh KOMILIEKCHOE YUCIIO alre0pandeckoil B hopme:
11mi

a) z = 8(cos%ﬂ + isin%n) 0)z =2e 6

4)OneHoYHOe HHAMBUIyaJIbHOE 3a/laHie
Texct 3ajaHus: HHAMBUYalbHAs paboTa COCTOUT U3 4 3a1aHuii 32 BapUaHTOB.

Kputepun onieHKH: Kak]10€ BEPHO BBIIIOJHEHHOE 33JaHUE OLleHuBaeTcs B 1 O6as.

No 1 -1 6ain

No2 — 4 Ganna
Ne3 — 1 Gamn
Ne4 — 2 Ganna
Hroro:
Ko:-Bo 6amios Onenka
8 «5»
6-7 «4»
4-5 «3»
3 u MeHee «2»
Bapuanr | Beruncinure | Beimonxure N306pasute 3anuuuTe zz B
JIEHCTBUS r€OMETPUYECKU TPUTOHOMETPUYECKON 1
nmoKazaTebHOU popme
a)zy + 23;6)z;, —
Z;B)Z;
Z3; )2y + Z3,
1 (78940 z1=1-24;2, = 2 + | z,=1-24; Z3=3-31;
1
2 (78533 z1=2-44;z, =5+ | z;=2-44 Z3=\3-4;
1




3 34962 z1=3-51;2, = 2+ | z;=3-54; Z3=3
1
4 ;45675 z,=4-7i;2z, = 3+ | z,=4-74; z3=-10
i
5 ;56784 z21=T-44;2, = 1+ | z,=7-44; Z3=61;
44
6 ;67893 2,=24,2, =9 — | zy="24 Z3=-51;
3i
7 ;78910 21=64i;2, = 4 — z,=641; 7 _V31 i
5 372 2
3 ;89103 z,=10i;z, = 8 — z1=104 7 _1_ 3 i
74 372 2
2 2
10 i23765 Z1:8’l:; Zy = 1-— 21=8/i, Z3=1-’l:;
61
11 j72318 71=-2424; 2z, = 34 | z;=-2424 zz=-1+1;
12 ;61327 2z, =-3-44; 2, = Z; =-3-44; Z3=2+24;
-84
13 {24600 | 7 —4454; 7z, = 74 | 2,=-4+54; 73=-2-24;
14 i785 Z1:5'2’i; Zy = —44 21:5-24‘, Z3:-3+3’i/;
15 853 7,=6+4;2, = 51 Z1=6+1 23=—\/§-’i;
16 j>34 z1=1-24;2, = 2+ | z;=1-24; zZ3=-T1
31
7 ;535 2,=2424; 2, = 94 | 2,=2+24; z3=4
18 ;856 Z1=-24;,2, = +34 | z1=-24; z3=-5
19 {9397 Zzi=i2, =7+ 34 | zy=i z3=-51;
12250 D iz, = i =21
20 i 71=2-42, = 2+ 4 | 2;=21 Z3= —73+% i
21 i3139 21:_4‘,12; Zy = 31 21:—4{ Z3——1+/L,
7 ;1148 71=-24,2, = 1 Z1=-21 Z3= — ﬁ_,_l




23 j75401 2;=2-Ti;2, =1 — | z,=2-74; _Vz, V2,
X Z3=7 2t
24
24 466 z1=1-24;2, = 1+ | z;=1-24; Z3=-2
21
25 i725 Z1=4424; 2, = 5 — | z,=4+24; Z,=-81;
1 2 1 3
1
26 (78941 z1=1424; 2, = 2 — | z;=1-74; 73=3-34;
1
27 134963 z=3+51;z, = 2 — | z;=3+54; Z3=3
1 1 2 1 3
1
28 (56785 z,=T+44;z, = 1 — | z,=3-44; Z3=64;
44
29 78911 Z,=61;2z, = 4 + Z1=64; 4 V3 1 i
g= -
54 2 2
30 j91017 Z1=1,2Z, = 2 — 4i | zy=-1 V2 V2,
Z3= 4
31 (72319 2y=-2-24; 2y, = 34 | z;=-2+24 Z3=-1+4;
32 j24601 Z1=4+54; 2, = 74 | z;=-4-54; Z3=-2-24;
Tema 5.1 OcHOBHBIE TOHATHSI KOMOMHATOPUKHU
1. OTBeTUTH Ha BOIIPOCHL:
1) JlaTe onpezneneHue NepecTaHOBKHM, COYETAaHUS U Pa3MEILLCHUS.
2) JlaTp onpezneneHue MOHATUSA TIOJCTaHOBKA.
3) Yro Ha3bpIBaeTcst 0OTOOpakeHHEM?
4) Kakue Bubl 0ToOOpaskeHui ObIBaIOT?
2. [Tonp3ysch peKOMEHIyeMOW JIMTEPATypOr CHeNIaTh KOHCIEKT BOMpocoB «Kommo3uims

¢byukuuii» u «bunom HeroroHay.

3.CaMOCTOATENBHOE BBINOJHEHUE THUIIOBOTO pacdeTa (B3aMMOIPOBEPKA IO OTAIOHY
peuieHus):

1. B uBeTo4YHOM MarazvHe UMEIOTCS B MPOJAXKE 5 pa3auyHbIX BUAOB IBEeTOB. [lokymarento
TpedyeTcs coCTaBUTh OyKeT U3 7 11BeTOB. CKOJBKUMU CIIOCO0aMU MOYKHO 3TO ClIeIaTh?

2. My3bIKanbHBII KOHIEPT COCTOUT U3 3-X MECEH U 2-X CKPUNUYHBIX Ibec. CKOJIBKUMU
crocob6aMu MOYHO COCTaBUTh IPOrpaMMy KOHIIEpTa Tak, YTOOBI OH HAUMHAJICS U OKaHYMBAJICS
WCTIOJTHEHUEM TEeCHU U YTOObI CKPUITUYHBIE MTHEChl HE UCTIOHSIIUCH OJTHA 32 JIPYTOM.

3. Ckonbko pa3nuyHbIX 3-x OYKBEHHBIX CIIOB MOXHO 0O0pa3oBaTh, HCIOJB3YS OYKBBI
COCTaBISIONINE Bally (haMUJIMIO, TIPUYEM 3TU CJIOBa JOJKHBI HAYMHATHCA W OKaHYMBATHCS
COTJIACHBIMH, a B CepeIrHE JI0JDKHA CTOSTh TJIacHast OyKBa.




4 3amuumTe pasioxkeHne 6uaoma (x+y)*

4. OuleHOYHOE UHAUBHUAYAJIbHOE 3aJaHHE
Tekct 3a1anus: HIUBUyalIbHAs paboTa COCTOUT U3 4 3a7aHuii 32 BapuaHTOB.

Kpurepnn oneHKH: Ka)/10€ BEPHO BBHIIIOJHEHHOE 33JaHHE OLleHUBaeTcs B 1 Oas.

Hroro:

Koun-Bo 6aiuios Ouenka

4 «5»

3 «dy»

2 3»

1 u meHee @2»

Bapuant

My3BIKQJIbHBIN KOHIIEPT COCTOUT U3 3-X TIECEH U 2-X CKPUIIUYHBIX TIhEC.
CKONBKMMH CIOCOOAMHM MOKHO COCTaBHUTh MPOTPaMMy KOHIIEPTa TaK, YTOObI
OH HAaYMHAJICS U OKAHYMBAJICSI HCIIOJTHCHUEM TIECHH U YTOOBI CKPUITHYHBIC
MbECHI HE UCTIOIHSUIUCH OJTHA 32 APYTOM.

Hexro mmeer 8 pa3nudHbIX nap nepdaTtok. CKOJIBKUME CIIOCO0aMU OH MOKET
0TOOpaTh OJIHY MEepUaTKy AJIs IPaBOW PYKU U OJIHY JUIS JIEBOU TakK, YTOOBI OHU
He MpUHAJIekKaIU OJIHOM mape?

CKONBKUMH CITOCOOaMH MOYKHO PACIIOJIOKHUTh B OIMH P/ 5 KPACHBIX MAYEH,
4 4epHBIX U 5 O€NbIX MsTuel Tak, 4TOObI MSUH, JIeXKAIHE Ha KpasiX, ObUIH
OJHOTO 11BeTa?

Nmeertcs xonona u3 36 kapT 4-x MacTell, 3aHyMEpPOBAHHBIX B KaKJI0M MacTH
1,2,3,4,5,6,7,8,9. [loncuntarh, CKOIBKHUMH CIIOCOOAMH MOXHO BEIOpaTh 5
KapT, YTO CPEIU HUX OKAXKYTCS YEThIPE KapThl U3 5 C OJMHAKOBBIMU
HOMEpamH.

[Taccaxxupckuii moe31 COCTOUT U3 2-X OarakHbIX BaroHOB, 4-X
TUTAKAPTHBIX U 3-X KyMUPOBaHHBIX. CKOJIBKUMHU CIOCOOaMU MOKHO
chopMupoOBaTh COCTaB, €CJIM OarakHbIe BarOHBI IOJDKHBI HAXOJIUTHCS B €T0
Hayajie, a KyIMpOBaHHBIE B €r0 KOHIIE.

[IpeanpusiTie MOKET MPEICTaBUTH padOTy MO OJHOM CHeHallb HOCTH 4-M
JKEHIIIMHAM, TI0 APYTOH - 5 My>KUMHAM | 10 3-ei - 3-eM paOOoTHHKaM JF000T0o
nojia. CKOJBKHMHM CITOCOOAMH MOKHO 3arlOJIHUTH 3TH MECTA, €CJIH UMEIOTCS
10 Mmy>»4uH 1 8 keHIHUH?

B knacce 12 neBouek u 10 ManpunkoB. CKOJBKHUMH CIIOCOOAMHU MOYKHO
MOCTPOUTH UX B OJIHY ILIEPEHTY, €CJIHM B HEHl BCE AEBOYKH, B3ATbI€ OTIEIBHO,
Y BCE MAJLYMKH JTOJDKHBI CTOSATH 110 POCTY?

Nmeercs komona u3 36 kapT 4-x mMacTell, 3aHyMEPOBAHHBIX B KaXKJI0H MacTH
1,2,3,4,5,6,7,8,9. [loncunrarh, CKOIBKHMH CIIOCOOAMHU MOKHO BEIOpaTh 5
KapT, 4TO CPEeIM HUX OKAXYTCS 5 KapT OJTHOM MaCTH.

CKOIBbKUMHU CcITOCOOaMH MOKHO PACCTaBUTh Ha MOJIKE 7 KHUT, ecliu a) 2
OTpeielIeHHbIe KHUTU JOJDKHBI CTOSITh PSIIOM 0) 9TH 2 KHUTH HE JJOJDKHBI
CTOSITh PSZOM.




B treuenue 10 Henmenb ctyneHThl charoT 10 5k3aMEHOB B TOM YHMCIIE JBA MO
MaTematuke. CKOJIBKUMH CIIOCO0aMHU MOXKHO PaclpeAeuTh 3K3aMEHBI O
HEZeNsIM TaK, 4TOObI 9K3aMEHbI IO MaTeMaTHKE HE CJIEAO0BAU OJUH 32
apyrum?

['opon umeet BUJ NpSMOYTOJIbHUKA, Pa3/IEICHHOTO YJIUIIAMHU Ha KBaJIpaThl.
Takux KBaJpaTOB B HAIIPaBJIEHUU C CEBEPA HA 10T 'n", ¢ BOCTOKA HA 3araj
"k".CKOIbKO UMEETCS KpaTYalIuX JOpOr OT OJTHOM W3 BEPIIHH
MPSIMOYTOJIBHUKA JI0 MPOTHUBOMOIOKHOU ?

Nmeercs konona u3 36 kapt 4-x Macrteid, 3aHyMEPOBAHHBIX B KaXKJI0M MacTH
1,2,3,4,5,6,7,8,9. Iloncunrars, CKOJBKUMH CIIOCOOAMH MOKHO BBIOpAThH 5
KapT, YTO CPEIU HUX OKXKYTCS 3 KapThl U3 5 C OTHUM U TEM K€ HOMEPOM.

CKOJIBKO Pa3MUYHBIX 3-X OYKBEHHBIX CJIOB MOXXHO 00Pa30BaTh, UCHOIb3Ys
OYKBBI COCTaBJISIONIME Bally (paMHUIINIO, TPUYEM 3TU CIOBA JOKHBI
HAUMHATBHCA M OKAHYMBATHCS COTJIACHBIMH, a B CEPEIMHE JIOJHKHA CTOSTh
riiacHasi OykBa.

CxonpkuMHU criocobamMu U3 S CyNpyKEeCKHX Iap MO>KHO 0ToOpaTh 4-x
YeJIOBEK, €CIIM @) B YUCIIO OTOOPAaHHBIX JIOJDKHBI BXOJUTH 2 MY>KYUH U 2
JKCHIIMHBI; 0) HUKaKas Cynpy)Keckas rapa He JOJDKHA BXOJIUTH B 9TO YHCIIO?
CxonbkuMH criocobamu u3 28 KocTeld JOMHHO MOYKHO BBIOpaTh 2 KOCTH
TaK, YTOO0BI UX MOYKHO TIPUJIOKUTH IPYT K APYyTYy?

Bbpocatotcs Tpu urpanpHbie KOCTH (¢ 6 rpansaMu Kaxkaasi). CKOITbKUMH
crioco0amMu OHM MOTYT YIIAcTh TaK, YTO JIMOO BCE OKA3aBIIMECs BBEPXY I'PaHH
OJIMHAKOBBI, TUOO BCE MOMAPHO Pa3IUYHbL.

CKoNIbKUMHU CIIOCO0aMH MOKHO 00pa30BaTh pa3Hble KOMOMHAIIMN OYKB M3
cioBa "nepecranoBka". CKOJIBKO M3 HUX HAUMHAETCs ¢ OYKBHI "M 1
OKaH4MBaeTcs OykBoii "a".

B npensei6opHoit 60proe 3a 2 0AMHAKOBBIE TOKHOCTH BBICTYIIAIOT 6
KaHaunaToB. Kaxaplit u30uparesnb MOXKET 3aHECTH B CBOM OroJuIeTeHb JTMO0
OJIHOTO KaHauaara, oo AByX. CKOJBKUMHU CrIOCOOaMU MOTYT OBITh
3aI10JTHEHbI OOJIeTeHN?

HaiiTi uncino BCEeBO3MOMKHBIX MEPECTaHOBOK OYKB cjoBa '"3o00iorus'.
CKOJIBKO Cpeai HUX TaKUX, B KOTOPBIX TpH OYKBBI "0" CTOAT psiiom?
CKOJIBKO pa3InYHBIX 0XKEPETU MOXKHO COCTAaBUTh U3 7 OYCHHOK pa3HbIX
pa3mepoB?

CKOJIBKMMHU CITOCOOaMK MOKHO Pa3JIOKHUTh B OMH Psift 13 pa3inuuHbIX Kapr,
eciu onpezeneHHble 10 KapT JOJKHBI UATH B 3apaHee BBIOpaHHOM Topsiike?
Ha xene3nonoposxknoit qopore 50 cranumii. Ha kaxknom Omiere nevatarotcst
Ha3BaHUS CTAHIMN OTIpaBiIeHUs U NMPUObITHSA. CKOJIBKO pa3IMYHbIX OMIIETOB
MO’KHO HareyaTatb? ToT e BOIpoc, €clu KaxAbli OUIeT MOXKHO
UCIOJIb30BaTh B JIIOOOM HaIlpaBlIEHHUH, T.€. 0€3pa3InyHO, ¢ KaKoil U3 JIBYX
craHuui Bel oTnipasisierecs?

Ckoznbko yncen, Oonpimx 3 000 000 MOXHO HamUcaTh MPU NOMOIIU LUDD
1,1,1,2,2,3,3?

CKOJIBKO pa3/InYHBIX 0KEPEJINH MOYKHO COCTAaBUTbH U3 6 OJMHAKOBBIX
OYCHHOK M OJTHOM HECKOJIbKO OOJIbIIIei?

1. Haiitu gucio CHOCO6OB, KOTOPBIMH MOXHO BBIIIUCATH B OAWH PAJ 9 TPOCK




U 6 MATEPOK TaK, YTOObI HUKAKKE 2 MSATEPKU HE CTOSUTH PSAIOM.

Konoga urpanpHbIX KapT HaCUUTHIBAET 52 pa3auyHbIX KapThl. CKOJIBKUMU
crnocobamMu MOKHO caaTh 13 KapT Ha pPyKd OJIHOMY UTPOKY TaK, YTOOBI y
HEro 0Ka3ajaoch POBHO 2 Ty3a ?

Cxounbko gncen, MeHbIux 3 000 000 MOXHO HamKcaTh MPH MOMOIIH TU(P
1,1,1,2,2,3,3?

CKOJBKO pa3IMYHBIX 0XKEPENIUA MOXKHO COCTABUTbH U3 5 OJMHAKOBBIX
OYCHHOK H JIBYX HECKOJIbKO OOJBIIHX ?

CKOJIBKO pa3JIMYHbIX YHUCET MOXHO MOJYYUTh, MEPECTABIISISA
undpe1123456789 npu yciioBuM, YTO B KAXKJIOW TaKOW MEPECTAaHOBKE KaK
BCEUETHBIE NMU(PHI, TaK U BCE HEUCTHBIC OYAYT HUATH B BO3PACTAIOIIEM
MOpsIIKE.

U3 cocraBa koH(epeHIH, Ha KOTOPOH MPUCYTCTBYIOT 52 4eI0BEeKa,HA/I0
BBIOpATh JIeJIeranuio, COCTOSIIYIO HE MEHEee YeM U3 5 4eloBeK, HoHe Ooee
yeM 8. CKOJIBKUMHU CTIOCOOaMH 3TO MOKHO CIENATh?

CKONBKUMHU CITOCO0aMH MOKHO 3aMOJIHUTH KapTouky CropTioro,
ytoObIyragats K Homepos (u3 49); K=1,2,3,4,5,6.

I'opona A u b coenuHeHsl OMH ¢ APYTUM 3-Ms pa3IMYHBIMU
noporamu.CKOJIBKUMHU CIIOCO0aMU MOKHO COBEPIIUTH KPYTOBOM peic OT
ropojaa A k bu obpatHo?

B pacnopspkeHnn arpoxumMuka €cTb 6 pa3IM4HbIX TUIIOB MUHEPAJIbHBIX
ynobpenuii. EMy He06X01MMO MPOBECTH HECKOJIBKO SKCIIEPUMEHTOB IO
M3YYCHHUIO COBMECTHOTO BIIUSHUS JTFOOOH TPOMKH MUHEPATBHBIX YI0OpECHUH.
CKOJIBKO BCEro 3KCIEPUMEHTOB €MY HaJ0 IPOBECTU B TOM Cllydae, €CIu
UCKJIIOYUTh U3 PACCMOTPEHMSI TaKHe TPOUKH, Ky/1a BXOJUT OJTHOBPEMEHHO
ynoopenus A u b?

KaxoBo uncno marpui u3 "n" ctpok u "m" cton6110B ¢ snementamu u3 {0,1}
? U npu JOMIIHUTENBHOM YCIOBUHU, YTO CTPOKH MATPHULIBI OAPHO
pa3INYHbI?

Koanumuu A u B BenyT BoliHy Mex 1y co0oii; "n" HEUTpaIbHBIX FOCYJapCTB
HaXOJATCS B HEPEIIUTEIbHOCTH, MpUYeM "p" U3 HUX HE MPUECOIUHSATCS K A,
a "k" He npucoeanHATCcA K "B". CKOJIBKO HOBBIX MOJOKEHUN MOKET
0Ka3aThCsd B OTOM BOMHE B 3aBUCUMOCTH OT JAITLHEHUIIIETO TTOBEACHUS
HEUTpalbHBIX TOCYAAPCTB?

I'opona A u b coennnensl 01MH ¢ APYruM 3-Ms pa3IMdHbIMH JIOPOTaMHU.
CKOJBKMMH CIIOCO0aMM MOKHO COBEPILUTH KPYroBoi peiic oT ropoja A k b
1 o0paTHO?

10

I"'opoackoii coBeT cocTouT U3 M3pa u 6 crapeimnH. CKOJBKO pa3iIMYHbIX
KOMHUCCHI MOXHO c()OPMUPOBATh U3 WIEHOB COBETA, ECIMKAX]as KOMHUCCHS
COCTOMT M3 4-X YEIIOBEK U a) MIP ropojia BXOJUT BKaXIYyI0 KOMUCCHIO, 0) M3p
HE BXOJIUT HU B OJJHY KOMHCCHIO.

8 4eII0BEK JI0JKHBI PACIOJIOKHUTHCS B 2-yX KOMHATAX, MPUYEM B KAXKIOM
JIOJDKHO OBITH 110 KpaitHel mepe 3 yenoBeka. CKOJIBKHUMH CIIOCO0aMHUAITO
MOHO clieiaTh?

Nwmeerca komona u3 36 kapt 4-x MacTel, 3aHYMEPOBAHHBIX B Ka)XKI0MMacTH
1,2,3,4,5,6,7,8,9. TlogcunurtaTh, CKOJHKUMHU CIOCOOAMU MOKHOBBIOpATH 5




KapT, YTO CPEIM HUX OKaXYTCd 5 IOCIEI0BATENbHBIX KapTOJHOW MacTH.
CKOJBKUMH c1I0cO0aMHU MOKHO PacCeNuTh 9 CTYAEHTOB B 3-X
KOMHTaX,pacCUYMTaHHBIX Ha 3-X YelOBEeK Kaxxaas?

11

N =

Bo ckonbkux 9-3HaYHBIX YMCIIaX BCe MU(PBI PA3IUIHbI 7

VY oaHOro yesnoBeKka ecTh 7 KHUT 10 MaTeMaTHKe, a y Apyroro - 9  KHMT.
CKOJBbKMMH c1I0CO0aMH OHM MOTYT OOMEHATh 3 KHUTH OJTHOTO HAa 3 KHHUTHU
JIpyroro ?

Y mamsrl 2 s610ka u 3 rpymu. Kaxaplid 1eHs B TeUeHUE S THEH OHa BbIIAeT
CBIHY 110 0THOMY (PpyKTY. CKOIBKHMH CIIOCOOAMHU 3TO MOXKET OBITH CAETaHO?
VY oTHa ectb 5 pa3nuyHBIX aleIbCUHOB, KOTOPHIE OH JJA€T CBOUM 8§
CBIHOBBSIM, MPUYEM Ka)KJIbli I1OJIy4aeT WIK OJUH alleIbCUH, WIH
HU4ero.CKoJIbKMMU CIIOCO0aMU 3TO MOXKHO CJIeJIaTh?

12

B xamxHOM mkagy crosat aeBarutoMHuk @.Kynepa, BocekmutomMuuk B
.Ckorta, mectutoMHUK M. Pyxa n naturomauk P.Kurumnra. Cepexa
BbIOUpAET OAHY KHUTY JJI BHEKJIACCHOTO YTeHHsI CKOJIBKUMU cr1oco0aMu OH
MOJKET 3TO ClIeNaTh?

ABTOMOOUIIFHBIE HOMEpA COCTABIISIFOTCS U3 OJTHOM, IBYX WU TpeX OYKB U
yeTelpex 1udp. HalTi yncio Takux HOMEpOB, €CIIM UCIIOJIb3YI0TCs Bee 33
OYKBBI pyCCKOTO aidaBuTa.

CKOJIBKO CYIIECTBYET IEPECTAHOBOK U3 N 3JIEMEHTOB, B KOTOPBIX: @) JaHHBIE
JIBa 2JIEMEHTA @ U b HE CTOAT psAoM; 0) MEXIY JTaHHBIMH, ABYMS 3JI€MEHTaMH
a 1 b ctout poBHO kK 37IeMEHTOB; B) IaHHbIE TPH 3JIEMEHTa a, b ¥ ¢ He CTOAT
psizioM (B JIF00OM MOPSI/IKE);T) HUKAKUE JIBA M3 TAaHHBIX TPEX JIEMEHTOB a, b
C HE CTOSAT psAoM?

B knocke nmeercst 10 B110B OTKpbITOK. CKOJIBKMMH CIIOCOOAMHU MOXKHO
KYIIUTh B HEM: Q). 8 Pa3JINYHBIX OTKPBITOK; 0). 8 MOOBIX OTKPHITOK; B). 12
OTKPBITOK?
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Tpu noporu coequnstoT ropoaa A u B, yetsipe noporu coeaussitor B u C.
CKoNbKMMHU cITOCOOaMH MOKHO COBEpIIMTH 1oe3aKy u3 A B C uepe3 B u
BEpHYTbcs 00paTHO B A Takke uepe3 B?

N3 Jlongona B bpaifToH BenyT /iBa mocce, coeauHseMbix 10 mpocenouHbIMu
noporamu (puc. 1). CkolbKMMHU crioco0aMu MOXKHO TipoexaTh u3 JIoH10Ha B
BpaiiToH Tak, 4ToObI HU pa3y He epeceKkaTh MPOUIECHHBIN MyTh?

, CKOJIbKO pa3IMYHbIX AECATU3HAUHBIX YHCENl MOXKHO HAIMUCATh| HCHOIb3Ys
Tpu uudpsl: 1, 2, 3, ecnu nudpa 3 npuMeHseTCs B KaXI0M YUCIIE POBHO J1Ba
pasza? 6. CKOJIbKO U3 ATHX YUCeN JenuTcs Ha 97

CKOJIbKO pa3JInYHBIX YEThIPEX3HAUHBIX YHCET MOXHO COCTaBUThH U3 LU
gucna 1231537
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CKOJBKO Pa3INYHBIX CJIOB MOKHO 00pa30BaTh, IEpecTaBiisis OYKBHI CJI0BA
nepectanoBka? 0. CKOJIBKO U3 HUX HAUWHAIOTCS ¢ OYKBBI IT M1 OKAHYMBAETCS
OyKBOH 4

Y Enensl mecTh M1apoB: TPU YEPHBIX, OJJUH KPACHBIH, OJTUH OCJIbIH U OJJMH CUHHH.
CKONBbKUMHU cIIOCOOaMH OHA MOKET COCTaBUTh U3 HUX PAJ U3 YEThIpEX 1IapoB?
Jl1s mpemuii Ha MaTEMaTUYECKOM OJIMMITUAJIE BBIIEIECHO TPU YK3EMILISIpA OJHON




KHHUTH, JIBA DK3EMIUISIPA IPYTroi M OJUH AK3EMIUTIP TpeThel | CKONMbKUMH
crocob6aMu MOTYT BBIJaHBI IPEMHH, €CJIA B OJIMMITHAJE YIacTBOBAIO 20 4eTIOBEK
U: a) HUKOMY He JIal0T JBYX KHUT cpazy; 0) HUKOMY HE Jal0T JBYX IK3EMILISIPOB
OJIHOM U TOM K€ KHUTH, HO_MOTYT OBITh BPyYEHBI JIBE WJIA TPH PA3THIHBIC
KHUTU?

Ckonpkumu paznnaabiMa Crioco6amu MoxHO U3 30 pabouux co3aate a) Tpu
Opurazpl Mo JAecATh YeJIOBEK B KaXK/0ii;0) 1ecATh 3BE€HbEB 110 TPU YEJIOBEKA B
KaxJ10M?
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Cepexa urpaet pa3pe3Hoit a30ykoi.a. CKOJIBKO Pa3IMYHBIX CIIOB OH MOXKET
COCTaBMTb, IiepecTaBsis OyKBbI ciioBa mama? 6. Hanummure Bce 3TH ciI0Ba.
Nmerorcs n oguHakoBbIX Bewled U eme n paznuunbix Benieil.a. CKoabKuMu
croco0aMu MOXHO BBIOpaTh U3 HUX K Beriei? 6. CKOJIBKUMHU CITOCOOaMH MOXKHO
YIOPSAOYUTH BCE 2n Belei?

ay Mambl /1Ba 10J10Ka, TPU I'PYIIH U YeThIpe anesibcuHa. Kaxplil 1eHb B TeueHue
JeBSTH JHEW noaps oHa BeaeT Cepexe 10 oqHOMY GpyKTy. CKOITBKUMH
croco0amu 3TO MOXKET ObITh CJeNIaHO?

[Tpu urpe B maxmartbl HCIOIB3YIOTCS O€JIble M YepHBIE PUTYPHI {110 1B KOHS,
JIBa CJIOHA, JIBE JIa/IbU, 10 (ep30 U KOPOJIF0) U IO BOCEMb MEIIEK KaXJI0ro LBETa.
a. CKOJIBKUMH CITOCOOaMU MOYKHO paccTaBUTh Oeble (GUrypsl Ha IEPBOMITMHIH
maxmMaTHoi nocku? 0. CKOJIBKUMU CIIOCOOaMH MOYKHO PAacCTaBUTh OeJIble U
YepHbIe PUTypBIHA MIEPBBIX JIBYX JIMHUSAX MIAXMATHOU JOCKU? B. CKOJIBKUMH
croco0amMy MOKHO pacCTaBUTh 3TH (GUrypsl Ha Beeil focke? r. CKOIbKUMHU
croco0amMu MOKHO PacCTaBUTh Ha IMAaXMaTHOW JOCKE Bce (DUTYPBI U TISTIKN?
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B cenenuu npoxusarot ? sxuteneil. Jloka3are, 4To 0 KpaiiHe Mepe 1BOe U3 HUX
UMEIOT OJIMHAKOBBIC HHUITHAITIBL.

CKOJIBKO CYIIECTBYET:a) MATU3BAYHBIX YHCEN, COJIEPHKAIIUX TOJIBKO HEUETHbIE
uGpsl; 0|) MIECTU3HAYHBIX YHMCENl, HE COAEpKAIUX HYISI U BOCbMEPKH?

Tpoe roHOMIEH 1 ABE NEBYIIKH BHIOUPAIOT MECTO paboThl. B ropoae ects Tpu
3aBoJ1a, e TpeOyroTcs paboune B IUTEHHBIE Liexa (0epyT JIHIIb MY>KUUH), 1B
TKalkue GaOpuku (MpUTIaIaloTCs KEHIUHBI) U ABe (habpuku rae Tpedyrorcs u
MYXYHHBI U )KeHIIUHBL. CKOJBKHUMH CTIOCO0AMH OHH MOTYT PacIpeaeTHThCs
MEXY TUMU TPEATNPUATUIMU?

CKOJIBKO HaTypaJIbHBIX YHCEIN, MEHBIINX YeM MHIJUIMOH, MOYKHO HAIHACATh: a) C
nomorpio 1udp 8 u 9;6) ¢ momombto nudp 7, 8 u 9;8) ¢ momorsio udp 8, 9, 0
(3anucu, HaunHaomuecs ¢ 0, cunTaeM HeJIOMyCTUMBIMU)?
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B kop3une nexar 13 s610k H 10 anenscuHoB. Cepexa BrIOMpaeT U3 Hee s10710K0
WM amneibCcHH, nocie yero Enena 6epet u s1010K0, U anenbcuH. B kakom ciyuae
Enena nmeer 60b11yto cBo60ay BeiOopa: eciu, Cepexa B35 sI0J0KO MITH €CIU
OH B351J1 aIlleJIbCUH?

Ecnu noBepuyTh nuct Oenoit Oymaru Ha 180°, To iudpst 0 1, 8 He u3MenstoTCA,
nuGpsl 6 1 9 nepexoalT APYT B APYra, a OCTAIbHbIE LBI(YPBI TEPSIOT CMBICIL.
CKOJIBKO CYIIECTBYET CEMH3HAUHBIX, YHCET, BEIMYMHA KOTOPBIX HE U3MEHSIETCS
IpH oBOpoTe aucta 6ymaru Hal80°.

CKOJIBKO CUTHAJIOB MOXKHO MOAHATH HA MauTe, UMes YeThIpe (hiara pa3inyHbIX
[IBETOB, €CJTM Kbl CUTHAJ JIOJDKEH COCTOSITh HE MEHEE YeM U3 JIByX (aroB?
CKOJIBKMMHM Pa3JIMYHBIMU CIIOCO0AMH MOKHO Pa3JIeIUTh 25 OAMHAKOBBIX MOHET




MEXy YeTBIPbMsI IIKoJIbHUKaMu? (J]Ba criocoba cYUTaroTCs , pa3IMIHBIMH, €CITH
MIPH UX UCTIOH30BAHUH XOTS OBbI OJIMH U3" MIKOJILHUKOB TOJIy4aeT pa3HbIe
CYMMBI JICHET.)
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N3 KueBa 1o UepHUTOBAa MOKHO 10OpATHCS MApOXOI0M, TOE3/I0M, aBTOOYCOM U
camoneroM. M3 Yepuurosa 1o Horopoma-CeBepckoro - mapoxoiaom u
aBToOycoM. CKOJIBKUMHU CLIOCOOAMU MOKHO OCYIIIECTBUTD MTyTEUIECTBHE 110
mapupyty Kues - Uepnuros - HoBropoa-CeBepckHii?

Kaxxgast u3 Tpex BepIIMH TPEYTroJbHUKA COSAMHEHA MPSIMBIMU C 11 TOYKAMU,
pacroI0KEHHBIMU Ha IPOTUBOIIOJIOKHOM CTOPOHE TpeyroyibHuKa. Ha ckosbko
yacTel JeNAT TPEYTOIbHUK 3TU MPsIMbIe, €CIIM HUKAKHe TPU U3 HUX He
[IEPECEKAIOTCS B OAHON TOUKE?

CKOIbKO MMeeTCs YeThIPEX3HAYHBIX YHUCEN, Y KOTOPBIX KaKaas CleAyroas
rugpa:a) OoJbIIe MpeabIIyIIeH

FOBenupy npuHecau msITh OAMHAKOBBIX U3YMPYIOB, IIIECTh OJAMHAKOBBIX PyOHHOB
¥ CeMb OJJMHAKOBBIX candupoB. CKOJIBKO pa3anyHbIX OpacieToB (U3 Bcex
KaMHel) MOXeT caienath oBenup?6. CKOIbKUMHU CIOCOOaMU OH MOXKET U3 3TUX
KaMHEeH BBIOpaTh TpU KaMHS JUIs KOJIbIa?
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VY aHIIMYaH MPUHATO JAaBaTh JETSAM HECKOJIBKO nveH. CKOIBKHUMH CIIOCO0aMu
MO>KHO Ha3BaTh peOEHKa, eciii 0011ee yucio uMeH pasuo 300, a emy naroT He
OoJee Tpex UMeH?

JIBa myTeniecTBeHHUKA BbI€3KatOT U3 JIOH10Ha B bpallTOH 110 pa3auyHbIM IOCCE.
CKOJIBKMMH cIOCO0AaMH MOKET MPOU30HTH MyTEIIECTBUE TaK, YTOObI HU OAUH
Y4aCTOK IIIOCCE OHU HE MPOE3KAIN B OJJHOM U TOM e HallpaBIeHUN?,
JI1ano3uTHB MOKHO MTOCTaBUTh YETHIPbMS CLIOCOOAMHU, U TOJIBKO OJJMH U3 HUX
ABJIsI€TCS MPaBUIBHBIM. CKOJIBKO CYHIECTBYET CIIOCOOOB PACTIONOKEHHS
JIMAro3UTHUBOB TaK, YTOOBI MO KpaiHel Mepe OIMH U3 HUX He ObLIT OCTaBIIeH
MPABUJIbHO?

CKOJBKMMH cIOCO0AMH MOKHO Pa3JIOKUTh JIEBATh KHUT:a) B YEThIpe OaH1epOiIH
0 JIB€ KHUTHU U B OIHY OaHJIEpOJIb - OJHY KHUTY;0) B TpH OaHAEpPOJIU MO TPH.
KHUTU?

20

B sxene3Ho10p0KHOM BaroHe JIeCATh MECT PACIIOIOKEHBI IO XO1y IMOe3/1a |
JECSATh MECT - MPOTUB X0/1a oe31a. CKOTbKUMHU CIOCOOaMU MOKHO TOCAJHThH B
BaroH BOCEMb ITaCCaXHUPOB, €CITH JIBOE OTKA3BIBAIOTCS CHJICTh JIMIIOM TI0 X0y
Moe3/1a, a TPoe - JINIIOM MPOTHB X0/1a oe3aa?

CKOJIbKO JTMarOHAJICHi MOYKHO TTPOBECTH B BBIITYKJIOM N-YTOJbHUKE?

VY Cepexu p OenbIX U g YUEPHBIX MIAPOB, p > g. CKOIBKUMH CIIOCO0aMU OH MOKET
BBUTIOXKHTB BCE OTH IAPHI B PSJ] TaK, YTOOBI HUKAKKE JIBA YEPHBIX IIapa He
Jexalu paom?

Heo0xo1uMo OTIpaBUTh MIECTh CPOIHBIX MmHceM. CKOJTBKUMHU CIIOCOOAMHU TO
MO>KHO CJIeaTh, €CIIU I Mepelayr MUCEM MOXKHO MOCHATh MSATh KYpPbepOB U
KaXK10€ TUCBMO MOYKHO J1aTh JTJFOOOMY U3 KypbepoB?
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Ha nyiockoctu mpoBeieHO n NpSMBIX TakK, YTO HUKaKWe JABE U3 HUX HE
napajuieJIbHbl U HUKAKHE TPU HE TIepeceKaroTcs B 0JiHOM Touke. KakoBo
KOJIMYECTBO TOYEK MepeceueHus AITUX NpsiMbIx? CKOJBKO TPEYroJbHUKOB
oOpa3yroT 31y npsimble? Ha ckonbko yacTel JensT MI0CKOCTh ATH IpsiMble?
CKOIBbKUMHU CIIOCOOaMH BOCEMb YEJIOBEK MOT'YT BCTaTh B OYEPE/b K TeaTpaibHON
kacce?

Ha cobpanuu akImoHEpOB JOJKHBI BBICTYIUTH ISATh YenoBek: A, b, B, I' u /1.
Ckonpkumu cioco6amu MOKHO PacioyioKUTh STHX aKIIHOHEPOB *B CIHCKE
opaTopoB, .eciu: a) b He TOKEH BRICTYIATh 0 TOTO, KaK BBICTYIIUT A; 0) A
JIOJIKEH BBICTYIIATh HEMOCPEACTBEHHO nepena b?

YetBepo cTyneHTOB cainu dk3ameH. CKOJIBKUMH CIIOcO0aMH MO JIU OBITh
MOCTaBJICHbI UM OTMETKH, €CJIM U3BECTHO YTO HUKTO U3 HUX HE MOITYUHII
HEYJIOBJIETBOPUTEIbHON OTMETKH?
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CKONBKUMHU CITOCOOaMH MOYKHO TIEPECTaBIISITh OYKBHI CIIOBA FOMUTEP TaK, YTOOBI
TJIACHBIC IUTA B aI()aBUTHOM TOPsIIKE?

Enena mbet paznousetHbie ¢uiarid. CKOJIBKO MOXKHO COCTaBUTh TPEXIIBETHBIX
MOJIOCATHIX (DIIArOB U3 MAaTEPUAJIOB IIATH PA3IMYHBIX IIBETOB? PemuTh Ty ke
3ajavy, €CJIM OJ{Ha U3 TOJI0C AOJKHA OBITh KpaCHOM (KpacHbI — cpeau
MMEIOIIUXCS IIBETOB).

W3naTenbcTBO MPUCTYMUIIO K U3/IaHUIO CIIOBapeil HHOCTPAHHBIX S3BIKOB.
CKOJIBKO cltoBapeii Hajo U31aTh, 9TOOBI MOYKHO OBLITO HENMOCPEACTBEHPO
BBITIOJIHATH MIEPEBOJIBI C JTIOOOTO U3 MATHU A3BIKOB PYCCKOT'0, aHTJIHICKOTO,

(G paHIy3CKOr0, HEMELKOTO M UTAIbSIHCKOTO, Ha JIIOOOW IPYroi U3 3THK MATH
a3bIk0B?Ha ckobKko Oonibliie cioBapeil mpuaeTcs u3AaTh, €CIU YUCIO0 Pa3IMYHBIX
A3BIKOB PaBHO JECATH?

V Cepexu nmeercs o tpu 3k3eMiuisipa KHAT A, B u C. CKoNbKUM pa3IuyHbIMU
Croco0aMu OH MOKET PAaCCTaBUTh Ha TMOJIKE ITH KHUTH?.
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VYKpOoTUTENh XUILIHBIX 3BEPEM XOUET BHIBECTH HA APEHY LIUPKA ISATh JIbBOB .1
YETBIPE TUTPA, IPH 3TOM HEJIb3sI, YTOOBI JBA TUTPA IILTK JPYT 32 APYTOM.
CKONBbKUMHU CTTIOCOOaMH OH MOXET PacroIOKUTh 3Bepeii?.0) PemuTs Ty ke
3a/a4y AJIs n JbBOB U K TUTPOB.

CKONBKUMHU CITOCOOAMH MOYKHO YIOPSIOYUTh MHOKECTBO Ny={1,2, ...,n} Tak,
YTOOBI Ka)KJJ0€ YETHOE YHCIIO UMEJIO YETHBIM HOMep?

CewMmb neByIIeK BOAST X0poBOoI. CKOJIBKUMHU PA3IUYHBIMU CIIOCOOAMHU BCE OHH.
MOTyT 00pa3oBaTh Kpyr?

CKOIbKO OKEepeNuii MOYKHO COCTaBHUTh U3 CEMHU PA3IUYHBIX OYCHHOK?
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IToe3ny, B KOTOPOM HaXOJUTCS N MACCAKUPOB, IPEICTOUT M OCTAHOBOK.
CKOJBKHUMH cIOCO0aMH MOTYT PACHPENSTUTHCS MACCAKUPBI MEXKTY STUMH
octaHoBkamu? b)Pemmts Ty ke 3a7a4dy, eciau yIUTHIBAETCS JIMIIb KOJINYECTBO
[1aCCaXXUPOB, BBILIEIINX HA JaHHON OCTaHOBKE.

CKOJIBKO MMEETCS] COYETAaHNN C MOBTOPEHMSIMU U3 TPEX JIEMETOB a, b, ¢ mo 3?
Hanumure Bce Takue coueTaHusl.

CxonbknuMH criocobamu 12 0THHAKOBBIX MOHET JIOCTOMHCTBOM PYOJIb MOXKHO
Pa3II0KUTH 110 IIATH Pa3INYHBIM [TIAKETaM, €CJIM HA OJUH U3 IIAKETOB HE JOJDKEH
OBITH yCTHIM?

B xoHAUTEPCKOM Mara3suHe IpoJarTCs YEThIPE COPTA MUPOXKHBIX: HAIIOJIICOHBI,




9KJIEpBI, IECOUHBIE U ciaoeHble. CKOIbKUMU criocobamu EneHa MokeT KynuThb
CEMb MMUPOKHBIX?
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1. B Barone, HanpoTHB JIpyT Apyra, Ba JUBaHa IO ATk MECT Ha KaxaoM. 13
JIECSITHU MTACCAKUPOB YETHIPE JKEIAIOT CUAETH JIMLIOM I10 X0y [10€3/a, a TPOE -
IPOTHB XO/JIa [10€3/1a, OCTAJIBHBIM TPEM 0€3pa3IniHO, Kak cuaeTb. CKOJIbKUMH,
croco0amMu MOT'YT Pa3MECTUThCS TACCAXKHUPHI?

2. B noMuHO UTparoT KOCTSAMH (ABOHHBIMH (PHUIIKAMH), HA KaX/10H IMOJIOBHHKE
KOTOPBIX H300payKEHbI TOYKH B KOJIMYECTBE OT HYJIS (TIycTas ) 10 mecTH. A).
CKOJIBKO BCETO pa3IMYHBIX KOCTEH B OJTHOM Habope 1oMuHO? b). CKOJIBKO
MOYKHO CJIeJIaTh BCETr0 KOCTEH JOMUHO, €CIIM UCIOIb30BaTh OT HYJS 10 N TOYEK?

3. CKOJIBKO CYLIECTBYET TPEYTOJIbHUKOB, UIMHBI CTOPOH KOTOPBIX IPUHUMAIOT OJTHO
W3 3HadeHuu - 4,5,6,77

4. CKOIBKHMH CIIOCOOaMH MOXHO Pa3JIOKHUTh TPU MOHETHI JIOCTOMHCTBOM B 1 py0Oiib
U JIECSITh MOHET B 5 pyOJieil B yeThlpe pa3iIuyHbIX HaKeTa?
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1. My3bIKanbHbI KOHIEPT COCTOUT U3 3-X MECEH U 2-X CKPUIIMYHBIX IbEC.
CKOJIBKHUMH CIIOCOOAMH MOYKHO COCTaBHTH IMPOTPAMMY KOHIIEPTa TaK, 4TOOBI OH
HAYMHAJICS ¥ OKAHYUBAJICS UCIIOJIHEHUEM TIECHU U YTOOBI CKPUITMYHBIE [TbECHI HE
WCIIOJIHSUIUCH OJIHA 32 JPYroM.

2. [IpennpusiTie MOXKET MPeICTaBUTh padOTy MO OJHOM cHenualib HOCTU 4-M
KEHIIMHAM, TI0 IPYTOH - 5 My»X4nHaM U 10 3-eif - 3-eM padoTHUKaM JIF000ro moJa.
CKONBKUMHU CITOCOOaMH MOKHO 3aMOJIHUTh 3TU MECTa, eciii uMerotes 10 My>K4uH u
8 xeHmuHa?

3. ['opox umeer Bua NpsAMOYTOJIbHUKA, PA3CICHHOTO YIMIIAMHU Ha KBAJIPaThI.
Takux KBaJpaTOB B HANPABJICHUH C CEBEpa Ha IOT "n", ¢ BOCTOKA HA 3araj
"k".CroIbKO UMEETCS KpaT4alIIiX JOPOT OT OJHON M3 BEPIIMH MPSMOYTOJIbHUKA
JIO TPOTUBOIOJIOKHOU ?

4. Bpocatotcst Tpu urpanbHblie KOCTH (¢ 6 rpaHaMu Kaxkaasi). CKOITbKUMHU
crocobaMu OHM MOTYT YIacTh TaK, 4YTO JUOO BCE OKa3aBIIHMECsS BBEPXY I'pPaHU
OJIMHAKOBBI, TNOO BCE MOIMAPHO PA3JIUYHBI.
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1. CxoipkuMH crioco0aMu MOXKHO 00pa30BaTh pa3Hble KOMOMHAIMM OYKB U3 CIIOBa
"mepecraHoBka". CKOJBKO U3 HUX HaUMHAETCs ¢ OyKBbI """ U OKaHUYMBaeTCs OyKBOM
"a".

2. Ha xxene3nonoposxHoii nopore 50 cranmuii. Ha xaxmaom Ounere nevararoTcst
Ha3BaHUS CTAHIMN OTIPaBIeHUS U NPUObITHA. CKOJIIBKO pa3IMUHBIX OMIIETOB MOKHO
Hareyatats? TOT e BOMPOC, €CIM KaKABIH OMIIET MOKHO HCITOJIb30BaTh B JIFOOOM
HalpaBJIeHUH, T.€. 6e3pa3IMyuHO, C KaKol U3 IByX cTaHLUi Bel oTmpaBnserech?

3. Ckonbko uncen, mMeHsmux 3 000 000 MoxkHO HamucaTh NpU HOMOIIM LUGD
1,1,1,2,2,3,3?
4.Topona A u b coequHeHbI 01UH C APYTUM 3-Msl pa3IMUHBIMU
noporamMu.CKOJIBKUMHU CIIOCO0aMU MOYKHO COBEPILIUTH KPYrOBOM peic oT ropoja A k

bu o6patno?
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1. B pacniopspkeHMM arpoxMMuka €cTb 6 pasiIMYHBIX THIIOB MUHEPAIBHBIX
ynoOpenuii. EMy He06X01MMO IPOBECTH HECKOJIBKO 3KCIEPUMEHTOB MO U3YUEHHIO
COBMECTHOT'O BJIMSHUS JIF0O00M TPOWKH MUHEpaIIbHBIX yao0peHuil. CKOJIbKO BCEro
JKCIIEPUMEHTOB €MY HaJ0 IIPOBECTH B TOM CIIy4ae, €CIU UCKIIOUYUTH U3
paccMOTpEeHHs TaKhe TPOUKH, KyJa BXOJAUT OJTHOBPEMEHHO yA00peHus A u b?

2. 8 4enmoBEK AOKHBI PACIOJIOKUTHCA B 2-yX KOMHATaX, MPUUYEM B KaXI01
JIOJDKHO OBITH 110 KpaitHel mepe 3 yenmoBeka. CKOJIBKHMH CIIOCOOaMUITO MOKHO




caenarn?

3. VY mawmsbl 2 s610ka u 3 rpymn. Kakasiii 1eHb B T€YCHHE 5 THEH OHA BBIIAET
CBIHY 110 0JTHOMY (PpyKTYy. CKOJIBKUMH CITOCOOaMH 3TO MOXKET OBITH CIeIaHo?
4. B knocke nmeercs 10 BuIoB OTKpHITOK. CKOJIBKUMH CLIOCOOAMH MOKHO

KYIIUTh B HEM: a). 8 pa3IMYHBIX OTKPBITOK; 0). 8 IOOBIX OTKPHITOK; B). 12
OTKPBITOK?
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1. Tpu goporu coeauusaoT ropoaa A u B, yersipe qoporu coequnstor B u C.
CKOJBKHMH CITOCOOaMH MOYKHO COBEPIIHTH Mmoe3AKy u3 A B C uepe3 B u BepHYyThCS
obpatHo B A Takke yepe3 B?

2. VY EneHsl mecTh apoB: TPU YEPHBIX, OJIMH KPAacHbIM, OAUH O€NbIi U OAUH
cuHuil. CKOJILKMMH CIIOCOOaMU OHA MOKET COCTaBUThH U3 HUX DS/l U3 YEThIpEX
mapoB?

3. Y MamMmslI /1Ba s10JI0Ka, TPH TPYIIU U YEThIpE anenbcuHa. Kaxkplii 1eHb B
TEUYCHHE JICBSATHU JHEU mopsia oHa BeigaeT Cepexe 10 oqHOMY PpykTy. CKOTBKHUMH
croco6aMu 3TO MOXKET ObITh CieTIaHo?

4. CKOJIBKO HATYpaJIbHBIX YMCEJ, MEHBIITNX Y€M MUJITMOH, MOXKHO HAIKCATh: Q)
¢ momobso mudp 8 u 9;6) ¢ momomkpro mudp 7, 8 u 9;8) ¢ momousro mudp 8§, 9, 0
(3anucu, HaunHaomuecs ¢ 0, cunTaeM HEJOMYCTUMBIMU)?
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1. B kop3une nexart 13 s610k v 10 anenscuHOB. Cepexa BEIOUpacT U3 Hee
s0JI0KO WK anesbCcuH, nocie yero Enena 6epet u 10710K0, U anenbcud. B kakom
cyqae Enena umeet 6oubiryro cBoOo 1y BeIOOpa: eciin, Cepeska B3suT SI0JI0KO HIIH
€CJIM OH B3sJI aleIbCUH?

2. Kaxxnas u3 Tpex BepIINH TPEYrOJIbHUKA COSTUHEHA MPSMBIMU C 11 TOUKAMH,
pacmoI0KEHHBIMU Ha MPOTUBOIIOJIOKHON CTOPOHE TpeyroibHuKa. Ha ckonbko
4acTel JENAT TPEYTOIbHHUK 3TH MPSIMbIC, €CITU HUKAKHUE TPH U3 HUX HE
MIEPECEKAIOTCS B OJIHOM TOUKE?

3. JIMaro3uTHB MOKHO MTOCTABUTh YETHIPHMSI CIIOCOOaMHU, M TOJIBKO OJMH U3 HUX
ABIsETCS PaBUIBHBIM. CKOJIBKO CYIIECTBYET CIIOCOO0B PACTIONOKEHHS
JIMAIO3UTHBOB TaK, YTOOBI TI0 KpaifHel Mepe OWH M3 HUX He ObLT TIOCTaBIICH
IIPABUJIBHO?

4. HeoOxonumMo oTnpaBuTh 1ecTb CpoyHbIX nrceM. CKOJBKUMHU CIIOCOOaMH 3TO
MO>KHO CJIeaTh, €CIIU I Mepelayr MUCEeM MOKHO MOCNAaTh MATh KYpPbepOoB U
Ka)XJI0€ MICHhMO MOKHO JaTh JIIOOOMY U3 KYyphepOB?
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1. Ha nnockocTtu mpoBeieHOo n MPSAMBIX TaK, YTO HUKAKUE JIBE U3 HUX HE
napajelibHbl U HUKaKHe TPU He MepeceKaroTcs B 0HOM Touke. KakoBo KomuuecTBo
TOYEK MepecedeHns ITUX NpsAMbIX? CKOJIBKO TPEyrolbHUKOB 00pa3yroT 3TH
npsimble?

2. Enena mber pa3HouseTHble (piaaru. CKOIbKO MOXKHO COCTaBUTh TPEXLBETHBIX
MOJI0CATHIX (DIIaroB M3 MaTepUAIIOB MATH Pa3TUYHBIX IBETOB? PemmTh Ty ke 3a1auy,
€CIIM OJ[HA U3 MOJIOC JI0JKHA OBITh KPAacHOMU (KpacHBIN — Cpeu MMEIOLITHXCS
IIBETOB).

3. Cemb nieBymiek BoJAT X0poBoA. CKOJIBKUMH Pa3IMYHBIMU CLIOCOOAMH Bce
OHH. MOTYT 00pa3zoBaTh Kpyr?

4. B KoHIMTEpCKOM Mara3uHe MpoIaloTCs YETHIPE COPTa MUPOKHBIX:
HAITOJICOHBI, SKJIEPBI, TIECOYHBIE U cloeHble. CKOIBKUMU criocobamu EneHa MokeT
KYIIUTh CEMb MTUPOKHBIX?
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1. B Barone, HanpoTHUB ApYT Apyra, Ba JUBaHA MO MATh MECT Ha KaxaoMm. M3
JIECSITH TTACCAXKUPOB YETHIPE JKEJIAIOT CUAETH JIMIIOM 10 X0y IM0e3/1a, a TPOe -




MIPOTUB XOJia 1M0e3/1a, OCTAILHBIM TpeM 0e3pazIuyHoO, Kak cuaeTh. CKOIbKUMU,
croco0amMu MOTYT Pa3MECTUTHCS MACCAKHUPHI?

2. [IpeanpusTiEe MOKET MPEACTaBUTH Pa0OTY 10 OJHON CHEIHaIb HOCTH 4-M
KEHIIMHAM, TI0 IPYTOH - 5 My»X4nHaM U 1o 3-eif - 3-eM paboTHUKaM JIF000ro moJa.
CKONBKUMHU CIIOCOOaMH MOKHO 3aMOJIHUTh 3T MECTa, eciii uMetotes 10 My>K4uH u
8 xeumua?

3. Cxonbko gncen, meHbiux 3 000 000 MoKHO HamUcaTh TP MIOMOIITH QP
1,1,1,2,2,3,3?

4. B knocke nmeercs 10 BuIoB OTKpHITOK. CKOJIBKUMH CLIOCOOAMH MOKHO
KYIIUTh B HEM: a). 8 Pa3IMYHBIX OTKPBITOK; 0). 8 MOOBIX OTKPBITOK; B). 12

OTKPBITOK?

Tema 5.2 OcHoBHble noHATHS Teopuun BepostHocTeit

1)OTBeTUTH Ha BOIIPOCHI:

1.Yto u3yuyaeT Teopust BEpOSITHOCTE?

2. I[aﬁTe OIIpCACIICHUC ITIOHATUAM COOBITHE U BCPOATHOCTD COOBITHS.

3.Kakue coObITHSI HA3bIBAIOTCS IOCTOBEPHBIMU?

4. Kakne coObITHS Ha3bIBAIOTCA HEBO3MOKHBIMU?

5. Kitaccnueckoe onpeeneHue BEpOsITHOCTEN.
6. Teopema ciokeHusl BEpOATHOCTEM.

7. TeopeMa yMHOKEHUS BEPOATHOCTEM.

2) OneHOYHOE 3a/1aHKNE

Pewts 3amauy:
B marasune BbICTaBIICHBI 1J1 NPOoJaxu 18 u3nenuid, cpeiu KOTOphIX 6 n3aenui

HekadecTBeHHBIE. KakoBa BEPOATHOCTB TOT'O, UTO B3ATHIC CJ'Iy‘IaI\/’IHBIM O6p8.30M 3 n3acians

OyIyT HEKaYeCTBEHHBIMU?

3) OTBeTUTH Ha BOIPOCHI:
1./laiiTe onpenesieHue CIy4aiHOW BETUYUHBI.
2.Kakas ciyqaitHasi BeTUYMHA HA3bIBAETCS TUCKPETHOM?

3. Kakas cnyyaifHasi BeIMUMHA Ha3bIBAETCS HEMIPEPHIBHON?

4.3aK0H pacrpeneseHusl CIIy9ailHOW BEJIMYMHBI.

4) OrieHOYHOE 3aJ]aHNe
Pewmits 3amauy:
Ha c6opounoe npeanpusTie NOCTYMIIN OJTHOTHITHBIE KOMILIEKTYIOIIHNE C TPEX 3aBOJIOB B

KonuyecTBe: 35 —c nmepBoro 3aBoja,35 — co Broporo, 30 — ¢ Tpersero. BeposTHOCT

Ka4yeCTBEHHOI'0 M3rOTOBJICHUS 3OS Ha MEPpBOM 3aBO/JIC paBHA 0,7; Ha BTOpOM —0,8; Ha

TPETbEM -0,9. KaxoBa BEPOATHOCTD TOT'O, UTO B3ATOC CJ'Iy‘-IElﬁHLIM 06pa30M n3acianc GYI[CT

Ka4ECTBEHHBIM?
5)BBITIOTHUTD TECT:

TekcT 3aganust: TeCT cOcTOUT U3 9 BorpocoB. Heo6xoaumo BeIOpaTh OAMH U3 TPEX BApHAHTOB

MPCIJIOKCHHBIX OTBCTOB.

1.

N3 kop3uHbl, B KOTOPOil HaxoasaTcs 4 OenbIX M 7 YepHBIX IIapa, BBIHUMAIOT OAMH IIap.
Halitn BEpOsSTHOCTB TOTO, YTO IIAP OKAXXETCSI YEPHBIM.

)= 6)> B)—




Onpenenutb BEPOSITHOCTh MOSABIEHUS «TrepOay mpu OpOCaHUU MOHETHI.
a) 0,2 6)0,5 B)0,1
B kop3une 20 mapoB: 5 cuHUX, 4 KpacHBIX, OCTallbHBIC YepHBIC. BrIOMparoT Haymaqy
onuH map. OnpenenuTs, ¢ KaKoil BEpOSATHOCTBIO OH OYIE€T LIBETHBIM.

11 9 5
CobbITHE A COCTOUT B TOM, YTO CTAaHOK B T€UYEHHE yaca MOTpedyeT BHUMaHUs paboyero.
BepositHocTh 3TOTO COOBITHS cocTaBisieT 0,7. OnmpenenuTh, ¢ KaKOW BEpPOSTHOCTHIO
CTaHOK HE MOTpeOyeT BHUMAHMUSI.
a)0,7 6)0,5 8)0,3
B omHoli xop3uHe HaxomsTcs 4 OenbIX W 8 YepHBIX IIApPOB, B APYyroi — 3 Oenbix U 9
yepHbIX. V3 KaX7AO0W KOp3WHBI BBIHYJIM MO Inapy. HaiiTu BeposTHOCTH TOro, yTo 00a
1rapa OKaxyTcsi OeIbIMHU.

1 7 7
BpocaroT aBe MoHeThl. OnpenenuTh, ¢ KaKOi BEPOSTHOCTHIO MOSIBUTCS «Tep0» Ha 00enx
MOHETaX.

1 1 1
B notepee 100 OuneroB. PaspirpsiBaercss oaun Beiurpeim B 200 pybOnedt u aBaanarhb
BeIMrphILIei o 50 py6uneii. [Tycts X — BenrunHa BO3MOKHOTO BBIMTPBILIA /ISl YETIOBEKA,

UMCIOIICI0 OAMH ouner. CocTaBUTh 3aKOH pacupCaciIiCHusA ITOH CHy‘I&ﬁHOﬁ BCIIMYHHBI
X

a) 0) B) 0 1 5
0 50 100

100 0,01 |0,02

50 200 0,97 | 0,02 | 0,01

0,97 1 0,02 | 0,01

8. CnyuaiiHas BennurHa X 3a7jaHa 3aKOHOM PacIpe/ieIeHHUs:

1 4 6
0,1 0,6 0,3
Haiitu ee MaTeMaTH4eCcKO€E 0KHIaHUE.
a) 0,43 0)4,3 B) 0,5
CrnyuaiiHas BennuuHa X 3a/1aHa 3aKOHOM pacpeeIeHUs:
1 5 8
0,1 0,2 0,7

Haiitu mucniepcuto 5To# Cily4aiiHOM BEJIMUUHBI X.
a)3,707  6) 3,7 B)37,07

Tema 6.1 Maremarudeckoe MoenupoBanue. Pemienue 3agau Ha ONTUMHU3AIUIO QYHKIUN OJTHOMN
[IEPEMEHHOM.

1) IToBTOpEHUE TEOPETUIECKUX OCHOB (B Mapax, B3aUMOIIPOBEPKa)
e Uro Ha3bIBAIOT MPOU3BOAHOM GyHKIHK ¥ = f(X) B TaHHON TOYKEX?

e B yem 3akioyaercst Mpu3HaK BO3pAaCTaHUA U YOBIBaHUS (PYHKIIMH? MPU3HAK CYIIECTBOBAHUS

KcTpemMyMa?



e Kak ¢ moMompo TepBOMl MPOU3BOJHOW HCCIENOBaTh (YHKIMIO HA MOHOTOHHOCTH H
AKCTPEMYMBI?

e B yewm paznnumne Mexay HaXOXJICHHEM MakCHMyMa M MUHUMYMa (YHKIIMU U HaXOKICHUEM
€ HanOOJIBIIIETO ¥ HAUMEHBIIIETO 3HAYCHUN?

e Kax naiiTu HauOosplIee 1 HAUMEHbIlIee 3HaYeHHs PYHKIIUU HA TaHHOM OTpe3Ke?

e B ueM cocTOUT aJropuT™M pereHus 3aaun Ha ONTUMHU3ALHUIO C TOMOIIbIO IIPOU3BOAHOM?

2) OueHouyHOE 3a/1aHue (CaMOCTOSTEIbHOE BBIIOJIHEHNE TUIIOBOTO pacueTa ¢ CaMOIPOBEPKOi
10 ATAJOHY PELIECHHUS)

1.Pemts 3amauy: Jloaka HaXOaUTCs HA 03€pe HA PACCTOSHUU 3 KM OT OJMbKaiield TOUKH
A Oepera. Ilaccaxxup nOIKM >KelaeT JOCTUTHYTH cena B, Haxoasmerocs Ha Oepery Ha
pacctostHuu 5 kM OoT A (ydacTok AB Oepera cunrtaercs mpsSMOJMHEHHBIM). JIogKa ABUKETCS CO
CKOPOCTBIO 4 KM/, a TTaCCaXUP, BRI U3 JIOAKH, MOXKET B yac MpoiTu 5 kM. K kakoMy myHKTY
Oepera JOJDKHA IPUCTATh JIOJIKA, YTOOBI TACCAYKUP JTOCTUT Cella B KpaTuaiiiee Bpems?

2.CocTaBUTh ONITUMAJIBHBIN TUTAH JOCTHKEHHSI MAKCUMAIILHOM MPUOBLIH OT peai3aIiu
u3aenuit Bus1oB A u B. JlanHbie mpon3Bo/ICTBA IPUBEIECHBI B TA0IHUIIE:

Ne 3anpoc ChIpb4, Hopwma ceipbst Ha | enunuiy, Kr
/a Bun ceipes P KI' P Wznenue A HN3nenne B
1 S 12 6 9
2 S, 8 3 2
3 S;3 10 1 5
[TpuOBLIL OT peaau3auy OJHOTO U3EIHS, J1.C. 18 24

2.2 Marepuaiisl Ji1sl IPOMEKYTOYHON aTTeCTalluu
dopma NpOMEKYTOYHON aTTECTALUU: IK3AMEH.
DK3aMeH MPOBOJUTCS B TECTOBOU opMme.
JleMOHCTpalIMOHHBIN BApUAHT TECTA!

TecT Ay OLEHKH MPOMEKYTOUHBIX pe3yIbTaTOB OCBOCHHS yueOHo# aucturumuasl EH.01
Maremaruka cneumanbHocTd 23.02.07 TexHuueckoe oOCITyXKMBaHHE M PEMOHT JBHUraTeseH,
CUCTEM U arperaroB aBTOMOOUIIEH.

WMHCTpyKIMS 1O BBIIIOJHEHUIO TECTOBON MPOTrPaMMBl:

Bam HEoO0X0IMMO BBITIOJIHUTH OJWH BapUaHT TECTOBBIX 3aJaHuii, coctosmmid w3 30
BOIIPOCOB. 3a/laHusi HEOOXOAMMO BBHITIONHATH B 33JJaHHOM IOCJIEIOBATEILHOCTH, HE 3a0yIbTe
yKa3zaTh HOMEp 3a/laHus. BHUMaTeNnbHO MPOYUTANTE TECTOBOE 3aJaHUE M BBIOEPHUTE OJMH
MpaBWIbHBI OTBET. 3a KaXAbl NPaBWIBHBI OTBET B TecTe BBl Moxydaere 1 Oai.
MaxkcuManpHOe KoauuecTBo 6amios — 30.

MakcuManbHOe BPEM BBIIIOJIHCHUA 3aJaHUS — 60 mMuH.

KpI/ITCpI/II/I OLICHKHU BBIIIOJIHEHHUS TE€CTOBBIX 3aJaHHI




Ko:-Bo 6aminoB mo tecty Ouenka
30 «S5»
13-29 «4»
16-22 «3»
MeHee 16 «2»
1 Bapuanr

1. YT0 HA3LIBAIOT 00LEeJUHEHUEM MHOKECTB?

a) MHOXecTBO, B KOTOPOE BXOJAT 3JIE€MEHTBI, IPUHAJICKALIUE MHOKECTBY A, HO HE BXOJIALIUE
BO MHOecTBO B

0) MHOXECTBO, B KOTOPOE BXOJISAT AIEMEHTBI, TPUHAIICKAIINE TOJIBKO OJHOMY U3 MHOXECTB A
nmu B

B) MHOX€ECTBO, B KOTOPOE BXOAT TOJIBKO TE€ JIEMEHTHI, KOTOPbIE MPUHAIJICKAT KAaK MHOXKECTBY
A, Tak 1 MHOXecTBY B

r) MHOXeCTBO, B KOTOPOE BXOJST JIEMEHTHI, IPUHAJICIKAIINE XOTS Obl OTHOMY U3 MHOXKECTB
AuB

2. [Tepeceuennem muo:xectB A = {1,2,3,4,5} u B = {4,5,6,7,8} siB1sieTcsi MHO:KeCTBO:
a) {1,2,3,4,5,6,7,8}

0) {1,2,3}

B) {4,5}

r) {6,7,8}

n) {1,2,3,6,7,8}

3. Yto ucnoJb3yeTcs 1/l reOMeTpU4YecKoil HIICTPAlMi MHOXKeCTB?

a) Kpussle besbe

6) Onnuncel KonepHuka

B) KBanparsr Manesuua

r) Kpyru Diinepa

4. YT0o0bI BBIYUCJIUTD Npee] PyHKIUU, He0OX0AUMO ...

a) [ToncTaBuTh BMECTO X TpeIeIbHOE 3HAUCHHE U BHITIOJTHHUTD JCHCTBUS
0) Pemnth cooTBEeTCTBYIOIIEE YpaBHEHNE

B) Pa3nenuth uncnurens U 3HAMEHATEINh IPOOH Ha HAWBBICIITYIO CTETIEHB X

5.Ecau pyHKIUSA He MMeeT Mpe/iesia, TO B pe3yibTaTe BEIYHCIEHUS 3aIHCHIBAEM:
a) Yucno 0

0) IlepeMeHHYIO BETUUUHY X

B) 00 - OECKOHEYHOCTH



(00}
6. UT0o0BI pacKkpbITh HeoNpeaeJeHHOCTh —, HaJlo

a) Paznenuth yncnauTens U 3HaMeHaTeN b APOoOU Ha HaWBBICIIYIO CTETIEHb X
0) Pa3ioxxuth Ha MHOXKUTENIM YUCIUTENb U 3HaMEHaTelb Apoou
B) Peminth cOOTBETCTBYIOIIEE YpaBHEHUE

. 2 sin 3x
7. B pe3yJibTare BbIUMCIeHUs npeaeaa lim, —, [OJIyquTCs:

a)0 0) o
B) 6 r)2

8. lIpousBoaHasi PyHKIUM y = tgX paBHA:
a) cos X

0) —sinx

1

cos? x

B)

1

sin? x

r) —
1) sin X

9. lana ¢pyukuus y = f(x). IIponoszkure dpopmyary: dy =
a) y'(xo) 6)y’- dx

B) F(x) + C 0| f(x)dx

10. IpousBoanasi pyHkuuu (x - e*) paBHa:

a)x - et 0) e*
B) e* : (1 +X) r)e* - (1-x)

11. ®du3nyeckuii cMbICJ NEePBOi MPOU3BOIHOIL:
a) CKOpOCTh 0) yckopeHue B) cuJIa

12.®@yHKuusi, BOCCTAHOBJICHHAS 110 32JaAHHON NMPON3BOHON HA3BIBACTCH:

a) MPOU3BOIHOM BTOPOTO MOPsAIKA

0) mepBooOpazHO

B) IPEIEIIOM

13. [leficTBre HaX0KIeHUs! (PYHKIMH 10 32JAHHOH NPOM3BOIHOI HA3bIBACTCH:

a) orapu(pMUpPOBaHKE
6) nuddepenunpoBanue
B) HHTETPUPOBAHUE

14. IlepBooOpa3Hasi pyHKIMH Y = COS X paBHa:



a) cos X

0) — sin X
B) - COS X
r) sin X

15. Unrerpad [ X - sin x dx MOKHO BLIYMCIATL METOAOM:
a) HEMOCPEJICTBEHHOT'O HHTETPUPOBAHMS

0) METOJIOM MOJICTAHOBKH

B) IO YaCTsM

16. KpuBosnHeiinas Tpanenus — 3T0:

a) ®durypa, orpanudeHHas oTpe3koMm [a;b] ocu OX, rpadukom pyHkuu y = f(X) 1 npsiMbIMH,
MPOXOISAIIMMH Yepe3 TOUKH a U b

0) durypa, orpaHu4YeHHAas cBepXy oTpe3koM [a;b] ocu OX, cHu3y - rpadgukom ¢yHkimu y = f(x)
U TIPSMBIMU, IPOXOJIAIIMMH Yepe3 TOUKU a U b

B) @urypa, orpanndenHas CHu3y oTpe3koMm [a;b] ocu OX, cBepxy - rpaduxom ¢pynkumu y = f(x)
U TIPSMBIMH, IPOXOJALIMMH Yepe3 TOUKU a U b

r) @urypa, orpaHuueHHast CHU3y oTpe3koM [a;b] ocu OX, cBepxy - rpaduxom pyHkmmm y = f(x)
U IPSMBIMH, IPOXOIAIIMMH Yepe3 TOUKU a U b U napajuieabHbIMu ocu OY

17.110 kakoii popMyJie MOKHO BHIYHCIUTH IJIOAAbL urypoi Ne 2

vt y = f(x)

\/

a) [ f(x)dx 6) [ g(x)dx

b b
B) J. f(x)dx r) [ gx)dx
J1) HH TIO OJJHOM U3 TIepeurCIeHHBIX

18. Yucao i — 31o:

a)v2 6) VO
B) vV—1 V1

.21
19. Borumcasisi crenens i, noJry4yaem:

a)0 0) 1
B)— 1 r)i



20. KommiekcHoe 4YHCI0 Z = 5 — 2 i MoKeT ObITh MNPEACTABJEHO B BHIAE TOYKH C
KOOPIMHATAMM:

a)(5;2) 0) (5;-2)
B) (0; 3) 1) (3;0)

21. B noka3arteibHOl (popMe KOMILJIEKCHOE YN0 Z = 1 — i mMeeT BU:

a)z=2-e+"
6) z=2-e2?
B)z=v2-e2?

22. U3 nepe4nciIeHHbIX MATPUIl HYJIEBOM SIBJISIETCS:

0 0 O 0 1 1 1 0 O
a) (0 0 0) 0) (1 0 1> B) (0 1 0)
0 0 O 1 1 0 0 0 1
n_(3 0 (-2 1 .
23. Janbl maTpuubl: B = (_ 1 2) nC= ( 5 3). Pasnocthio C — B siBisiercst MaTpuna:
-5 1 5 -1 1 1
2) ( 6 1) 6) (—6 _ 1) B) (4 1)

1 -2 7
24. lana maTpuna A = ( 4 0 3), TPAHCIIOHUPOBAHHASA el MaTPpULA HMeeT BU/A:

-5 1 2

7 1 =2 1 4 -5 4 0 3
a3 4 o) 020 1) o(-s 1 z)
2 =5 1 7 3 2 1 -2 7

25. Pemiasi cucreMy JinHelHbIX ypaBHeHuii MeToaoMm I"aycca, Mbi:
a) BBIYHCIISIEM ONPEACTUTENN CUCTEMBI

0) 1mocye10BaTeNbHO UCKITI0UYaeM HEU3BECTHBIE

B) BBINOJIHSIEM JICHCTBUS HAJl MaTpULIAMU

2x+y=3 .
26. {SX _2y=1 Onpenenurens A, ITOH CHCTEMbI PABEH:
a)—9
0)—7
B)— 13

27. Indp¢epeHuuaibHBIM YPaBHEHHEM Ha3bIBAeTCSl YPaBHEHHUe, coJeprKallee:

a) cTeneHu UCKOMON (QyHKIIUN
6) norapudm uCKOMOH PyHKIHH
B) MMPOU3BOIAHYIO HCKOMOW ()yHKIINU



28. llopsaaok nud¢epeHINATBLHOTO YPABHEHHS OTIPeIesIsieTCs:

a) HaWBBICIIUM MOPSAIKOM BXOSIIEH B HEro IPOU3BOIHON
0) HauBBICILIEH CTENIEHbIO, BXOAAIIEH B HETO IEPEMEHHOM X
B) HAWBBICIICH CTENCHBIO, BXOJISIICH B HETO TIEPEMEHHOU Y

29. y = 2x° — 4x + C — obuiee pemenue auddepennuanLHOro ypapuenns. BriGepure
COOTBETCTBYIOIIEE YACTHOE pelleHue, ecau rpaguk McKoMoil QyHKIUM NMPOXOAMT Yepe3

touky (0; 1):

a)y=2x"—4x -2
6)y=2x"—4x +2
B)y=2x"—4x -1
rNy=2x—4x +1

30. Nano nuddepennuaibHoe ypaBHeHue 2ydx + x 2dy = 0. J10 YPaBHEeHHUE BH/IA:

a) MEPBOTO MOPSIKA C Pa3ACICHHBIMH MTEPEMEHHBIMH
0) MepBOro MOPsAKA C PA3ACISIONIUMUCS TIEPEMEHHBIMU
B) BTOPOTO MOPSIKA JIMHEHHOE C TIOCTOSTHHBIMU KO3 (hUITHEeHTaMU

3. Undopmanmonnoe obecrieuenne oOyueHusi. IlepedeHb peKOMEHyeMbIX yueOHBIX W3/1aHUMH,
HHTepHeT - pecypcoB, AONOIHUTENBHON JIUTEPATYPBL:

OcHoBHas nuTeparypa:
Jlucnukun B. T. Matemartuka B 3a1a4ax ¢ pemeHusMu: yuebHoe nocodue / B T. T. JIucuukus,
. JI. Conoseituuk. 7-e uz., crep. — Cankt — I[letepOypr: Jlansb, 2020.-464 c. ObC Jlansb.
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Hanasu A. A. Matematuka: Yue6Huk / A.A. [lanass. - 3-e uza. - M.: ®opym: HUL] UTHOPA-M,
2021. - 544 c. OBC znanium



