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1. Tlacmopt oHIa OIEHOYHBIX CPEICTB

1.1 OOwmue nmonoxXeHus

@DoH/I OLEHOYHBIX CPEIACTB TMpEeAHA3HAYEH I MPOBEPKU PE3YJbTaTOB OCBOCHUS
nucuumimael EH.01 MaremaTtuka nporpamMmbl OATOTOBKY CHEUATMCTOB CPEIHETO 3BEHA 110
cnenuanbHocTd 23.02.07 TexHuyeckoe 0OCTYKMBaHWE M DPEMOHT JBUTATENeW, CHUCTEM U

arperatoB aBTOMOOMIICH.

®OC BKIIOYACT OIECHOYHBIE MaTepHAIIbI

11 OPOBCACHUA TCEKYILICTO KOHTPOJIA

yCIIEBaEMOCTH, TPOMEKYTOYHOM aTrTecTalui B (popme 3K3aMeHa.

Hrorom sx3amMeHa SBIISICTCS OILICHKA B Oamnax:

5 — «OTIMYHOY; 4 — «XOPOLIO»; 3 — «yJOBIETBOPUTEIBLHOY; 2 — «HEYIOBIETBOPUTEIBHON.
®OC mno3BOJAECT OIEHUMBATh YPOBEHb OCBOCHHMS 3HAHUM W YMEHHMH, KOMIICTCHIIMH 10

NUCHUIIINHE.

1.2 P€3y.HI)TaTI>I OCBOCHUA NJUCHUIIIIMHBI, IMOJIC)KAIIUC KOHTPOJIIO

PesynbTarsl 00yueHus (0OCBOEHHbIE YMEHU,
3HaHUs, IPAKTUYECKHUH OIBIT)

@®opMBbI U METOBI KOHTPOJIS U OLIEHKH
pe3yabTaTOB 00y4EHUs

VYMmers:

— AHanu3UpOBaTh CIIOKHBIC PYHKIIUU U CTPOUTH
uX rpaduK.

BrinonHeHue O1eHOYHBIX 3aJaHHi
[TpakTrueckue paboOTHI

DK3aMeH

— BbrInonssaThe ,Z[eﬁCTBI/IH HaJd KOMIIIICKCHBIMU

BrimoHenne o1ieHOYHEBIX 3aJIaHUN

YHUCIAMH. [IpakTHueckue paboThI

OK3aMeH
— Beruncuare 3HAYEHHUS reoMeTpuuecKkux | BBINOJIHEHNE OLEHOYHBIX 3a0aHuI
BEIINYMH. [TpakTueckue paboOThI

DK3aMeH

— Ilpou3BoauTh omnepauuMd HajJ MaTpULAMU U
ONPEACTUTENSIMH.

BrinosHeHnE OLIEHOYHBIX 3aJaHUM
[TpakTryeckue paboThl

DK3aMeH

— PemaTte 3a7aun Ha BBIYMCIICHUE BCPOATHOCTH C
HCITIOJIB30BaHHUEM 3JICMCHTOB KOM6I/IH3TOpI/IKI/I.

BrimmosiHeHHE OIIEHOYHBIX 3aIaHUH
[TpakTdeckue paboThI

— Pemate MMPUKIIAAHBIC 3agauun C
HCIIOJB30BaHUEM JJICMCHTOB ,Z[I/I(I)(I)CPCHL[I/IB.HBHOI‘O
" UHTCTPAJIbHOT'O HCYHCICHUI

BrimmosiHeHHE OIIEHOYHBIX 3aIaHUH
[TpakTueckue paboOTHI

DK3aMeH

— Pemate  cucTemMbl JIMHEHWHBIX ~ YpaBHEHUU
Pa3IMYHBIMU METOJAMU.

BrinosHeHNE OLIEHOUHBIX 3aJaHUM
[TpakTuyeckue paboThI




DK3aMeH

3HaTh:

— OCHOBHBIE MaTeMaTUYCCKHUE MCTOJbI PCIICHUA

IMPUKJIAAHBIX 3aaa4.

DK3aMeH

YcTHBIN GPOHTATIBHBIN OMPOC
BrinosHeHne o1ieHOYHEBIX 3aJaHUN

— OcHOBHBIE OHATHA

MaTEeMaTU4YeCKOr0 aHan3a, JUHEHHOH anreOphl,

TEOPHUIO KOMIIJICKCHBIX

BepOﬂTHOCTeﬁ 1 MaTeMaTHYSCKOM CTaTUCTUKH.

u MECTOAbL

qrcen, Teopun | DK3aMeH

YcTHBIN (POHTATIBHBIN OMPOC
BrimoaHenne o1ieHOYHBIX 3aJIaHUN

— OcHOBEI HHTCIrpajJIbHOI'O U I
HNCYHUCIICHUS.

n¢hepeHanTsHOro

DK3aMeH

VYcTHBIN (POHTATIBHBIN OMPOC
BrinmosHeHne o1leHOYHEBIX 3aJaHUN

— Poir 1 MecTO

MHPC npu OCBOCHHUU

JUCIIUIUIMH W B cdepe

JCATCIIbHOCTH.

Mar€éMaTuKu B COBPECMCHHOM

npodeccrnoHaTbHBIX

npodeccHoHanbHOi | IK3aMEH

YcTHbIN (PpOHTANBHBIN OIIPOC
BrinosHenne o1ieHOYHEBIX 3aJIaHUN

PesynbTarsl o0yuenus
(ocBoennbie OK u 1K)

OCHOBHBIE TOKA3aTEHN
OLICHKH pe3yJibTara

®dopMbI 1 METOJTBI KOHTPOJIS U
OLICHKH PE3yJbTaTOB
o0y4eHus (C mpuMeHEeHHEM
aKTHBHBIX U HHTEPAKTUBHBIX
METOJIOB)

OK 1. BsiGupath crnoco0sl
peteHus 3a1a4
npodeccuoHaNbHOM
NeSITeTbHOCTH,
NPUMEHUTETBHO K Pa3TUIHBIM
KOHTEKCTaM.

JleMOHCTpanus yMeHUH
BBIOMpATH CIOCOOBI pelIeHus
npoeCCHOHATBHBIX 3aau.

YcTHbIN (ppoHTaNBHBIN OIIPOC
[IpakTueckue paboTHI.

OK 2. OcymiecTBiTh MOUCK,
aHaM3 W HMHTEPIPETAIUI0
uHpOpMaLuY, HEoO0XoauMon
JUIS  BBIIOJIHEHUS  3a/ad
npodeccuoHaNbHOM
NeSITETTHHOCTH.

JleMOHCTpanus yMeHui
OCYIIIECTBIISATh TOUCK
Heo0X0AUMO nHpopManuy,
aHAJIM3UPOBATh HHPOPMAITHIO

BrInonHeHne KOHCIIEKTOB,
OLIEHOYHbIE pabOTHI

OK 3. [IlmanupoBatb U
aHAJIM3UPOBATh COOCTBEHHOE
npodeccCuoHanbHOe u
JMYHOCTHOE Pa3BHUTHE.

OmnpenensiTh U BBICTPaUBaTh
TPaeKTOPUHU
npodeccrnoHaIbHOTO
pa3BUTHS U caM000pa30BaHUs

BrinosiHEHHE OIIEHOYHOTO
3aJaHus

OK 4. PaGorars B KOJUIEKTUBE

B3aumonetlictBue ¢

Habmronenue

u  KomaHae, d(hPeKTUBHO | OOyUAOIHUMHUCST U I[TpakTHyeckue paboThl
B3aUMO/IECTBOBATh C | mpemnoaaBaTeNsIMU B X0OJI€

KOJUIETaMH,  PYKOBOJICTBOM, | OOyUYEHHUS

KJIMEHTaMH.

OK 5 OcymectBisath ycTHYIO | UeTKO M TpaMOTHO Ha6mronenue

u MMMCBMEHHYIO | GOpMYyITUPOBATH U @pOHTAIBHBIN OMPOC
KOMMYHUKAITHIO Ha | BBICKA3bIBaTh CBOU MBICIIH B DK3aMeH




TOCYIapCTBEHHOM  SI3BIKE  C
y4eToM ocoOeHHOCTeH
COLMAIBHOTO M KYJIbTYPHOTO
KOHTEKCTA.

YCTHOW U MUCHhbMEHHOU (popMme

OK 6. [TposiBaATE | - cOOMIOIEHHE HOPM Ha0mronenune
TPaXIAHCKO-TIATPUOTHYECKYIO | TTOBEICHHUS BO BPeMsI YI€OHBIX

MO3UIMIO, JEMOHCTPUPOBATH | 3aHATUI

OCO3HAaHHOE TOBEJCHUE Ha

OCHOBE TPaAULIMOHHBIX

00111eYeI0BEUECKUX

LEHHOCTEH, IPUMEHATD

CTaHJaPThI

AHTUKOPPYIMLHUOHHOTO

MTOBEJICHUSI.

OK 7. ConeiicTBoBaTh | JleMOHCTpanust yMeHH [TpakTrueckue paboThI
COXpPAaHEHUIO  OKPYXAIOIIeH | MPOU3BOJUTH PACUEThHI

Cpelibl, PecypcocOepekeHNIO,
3¢ (dEeKTHBHO JCHCTBOBATH B
YpE3BBIYANHBIX CHTYAIHSIX.

MPOIIECCOB, MO3BOJISIONINX
3¢ (HEeKTHBHO UCIIOIIL30BAThH
MIPUPOJTHBIE PECYPCHI

OK 0. Ucnonw3oBate | JlemoHcTpaius ymeHU Habmonenue
UH(pOPMaLIMOHHbIE IPUMEHSATh pa3IuyHbIe Beinonnenue KOHCIIEKTOB
TEXHOJIOTHH B | ”HPOPMALIMOHHBIE
npodeccnoHaIbHON TEXHOJIOTUH B
JeSITENIbHOCTH. npodeccCHOHATbHON

JeSITeNbHOCTH
OK 10 [Tonb3oBarbes | JIemoHcTpanust ymeHuit [TpakTuyeckue paboTHI,
npodeccruoHaIbHON M10JIb30BaThCs PA3IUYHON OreHOuHBIE 3aaHUs
JOKyMEHTauuen Ha | JOKyMEHTaluen
roCy1apCTBEHHOM U
MHOCTPAHHOM SI3bIKE.
OK 11. IInanupoBars | JleMOHCTpanus yMEHUN [TpakTyeckue paboThl,
peIPUHUMATEIBCKYIO IJIAaHUPOBATH CBOIO OneHoyHbIe 3aJaHUS
JESATENBHOCTD B | JEATEIBHOCTh
npodeccuoHanbHON cepe.
ITIK 1.1 OcymiectBisath | O60cHOBaHUE BBIOOPA U [TpakTyeckue paboThl,

I[I/Ial"HOCTI/IKy CHCTEM, y3J'IOB nu
MEXaHU3MOB aBTOMOOMIIbHBIX
JIBUTATEJICH.

MIPUMEHECHHS METOJIOB U
CHoco00B pelIeHus
npo¢eCCHOHANIBHBIX 3a]1a4;
JemoHcTpanus

3¢ PEeKTUBHOCTU 1 KauecTBa
BBITIOJTHEHUS

OneHouHble paboOTHI,
(bpoHTaTBHBIN OIpoc,
IK3aMEH

IIK 1.2 OcyliecTBIsATh
TEXHHUYECKOe O0OCTy)KUBaHUE
aBTOMOOWJIBHBIX JBUTATENCH
COIVIACHO  TEXHOJOTHYECKOMN
JIOKYMEHTAIWH.

JleMoHCTpanust yMeHH!
I10JIb30BAThCA Pa3IMYHON
JOKyMEHTaluen

[IpakTuueckue padboThI,
OreHouHBIE PaOOTHI,
(bpOHTABHBIN OTIPOC,
JK3aMeH

IIK 1.3 IIpoBoguTe peMOHT
pa3IMYHbIX TUIIOB JIBUraTeei
B COOTBETCTBUU c
TEXHOJIOTMYECKOU
JTIOKYMEHTAIECH.

JleMoHCTpanust yMeHHU!
OCYILECTBIATH MOMCK
HeoOxouMol nHpopmanuu,
aHaJIM3UPOBATh HH(POPMALIHIO

[IpakTuueckue padboThl,
OreHouHBIE PaOOTHI,
(bpOHTAIBHBIN OTIPOC,
JK3aMeH




IK 2.1 OcymectBiaTh | JlemoHCTpanus yMeHUH [TpakTrueckue paboTHI,
JTMarHOCTUKY OCYILIECTBIISATh IOUCK OreHouHBIE PAOOTHI,
31eKTPOoo0OpyIOBaHUS u | HeoOxoaumoi nHdopManuu, | GpoHTAIBHBIN onpoc,
AIIEKTPOHHBIX CHCTEM | aHATM3UPOBATh HHPOPMALIUIO | K3aMEH

ABTOMOOMIIEH.

IIK 2.2 OcymuecTBiaTh | JleMoHcTpanus yMeHui [TpakTuyeckue paboTHI,
TEXHUYECKOe OOCITYKUBAHUE | OCYIIECTBISATH IOUCK OneHouynbie padoOTHI,
AJIEKTPOOOOPYI0BAHUS u | HeoOxonuMmon nHpopManuy, | GPOHTAIBHBIN OIpPOC,
AIEKTPOHHBIX CHCTEM | aHaJIM3UPOBATh UH(GOPMAIUIO | HK3aMEH

aBTOMOOMIIEN COIJIaCHO

TEXHOJIOTUYECKON

JIOKYMEHTalUU.

IIK 3.1 OcymectBiaTh | JlemoHCTpanus yMeHUH [IpakTrueckue paboThI,
JUArHOCTUKY  TPAHCMUCCHUH, | OCYIIECTBIATH IOUCK OrneHouHbIE PAOOTHI,

XO/IOBOI 4YacTH M OpraHoB
yIIpaBJICHUS] aBTOMOOMIICH.

HE0O0X0MMOM HH(POPMAIIHH,
AHATM3MPOBATH HHPOPMAITHIO

(bpoHTaNbHBIH OIpoC,
9K3aMeH

IIK 32 Ocy1iecTBasATh
TEXHUYECKOE OOCITYKUBAHHE
TPAHCMHCCUU, XOJIOBOM 4acTU

" OpraHoB yIpaBJICHUS
aBTOMOOMJIEH COrJIacHO
TEXHOJIOTHYECKOH
JIOKYMEHTaIUU.

JleMOHCTpanust yMEHHH
OCYIIECTBIISTH TIOUCK
HE0O0X0MMOM HH(POPMAIIHH,
aHATM3UPOBATH HHPOPMAITHIO

[TpakTHueckue padoThI,
OneHouyHble paboOTHI,
(bpoHTaNBHBIH OTpoC,
IK3aMEH

I[IK 3.3 IlpoBoauTh pPEMOHT
TPaHCMHUCCUHU, XOJ0BOH yacTu
U OpraHoB  yIPaBJICHUS
aBTOMOOMJIEH B COOTBETCTBUU

JleMOHCTpanust yMEHUU
OCYIIECTBIISATH MOMCK

HeoOxo Mo nHpopManww,
aHAJIM3UPOBATH HHPOPMAIIHIO

[IpakTuyeckue paboTHI,
OneHouHble PabOTHI,
(bpOHTANBHBIH OIpOC,
9K3aMEH

c TEXHOJIOTMYECKOU

JIOKYMEHTAIUEH.

[K 5.30cymectBiATh | Bzaumoneictue ¢ [IpakTuueckue padboThl,
OpraHu3alMl0 M  KOHTPOJIb | 00yYaroIuMUCs U OrneHouHbIe PaOOTHI,
JeSITeTbHOCTH MepCOHaNa | MPEToIaBaTENSIMU B X0J1€ (bpoHTaTBHBIN OnpoC,
HOpa3/IeIeHus 1o | oOyueHus 9K3aMeH
TEXHUIECKOMY

O6CJ'Iy>KI/IBaHI/IIO U PpPECMOHTY
ABTOTPAHCIIOPTHBIX CPEACTB.

[Iporpamma BociuTanust B paboueii mporpaMMe npodheccnoHaaIbHOT0 MOIYJISl OTpaskaeTcst

qepe3 COACPKaHNC HaHpaBJ’IeHHfI BOCIIMTATEIbHOM pa60TBI, pa36I/ITBIX Ha CJIICAYIOIIIHEC

BOCITMUTATCIIbHBIC MOAYJIN:

Moynu nporpamMmmbl

ConepncaHHe MOAYJIA MMPpOorpaMmbl BOCITUTAHUA

BOCIIMTaHUA
Mogys 1 Llenv MoOyna: coznaHue yCIOBUMN TS YOBIETBOPEHUS
«IIpodeccronanbHO- noTpedHoCcTeN 00yUYarONINXCs B MHTEIIEKTYaJIbHOM, KYJIbTYPHOM U

JIMYHOCTHOC BOCIIUTAHUC»

HPABCTBEHHOM Pa3BUTHUU B cepe TPYAOBBIX U COIMATBHO-
SKOHOMHYECKUX OTHOIIECHUH IMOCPEICTBOM MPO(ecCHOHATEHOTO
caMoOIIpeIeIeHusI.
3aoauu mooyns:




pa3BuTHE OOIIECTBEHHON aKTHBHOCTH O0YYaIOIINUXCS,
BOCIIMTAaHHNE B HUX CO3HATEILHOTO OTHOWICHHS K TPYAY U
HapOJIHOMY JIOCTOSHUIO;

dhopmupoBanue y 00yJaronuxcs MOTPeOHOCTH TPYIUTHCS,
JO0OPOCOBECTHO, OTBETCTBEHHO M TBOPYECKH OTHOCHUTHCS K
Pa3HBIM BUJIaM TPYAOBOH JESITEILHOCTH.

(dbopmupoBaHKe POPECCHOHATBHBIX KOMITCTECHIIHA;
(dbopMHUpoBaHHE 0CO3HAHUS TPOPECCUOHATIBHON
UJCHTUYHOCTHU (OCO3HAHUE CBOCH MPHUHAIIC)KHOCTH K
orpenenéHHoN npodeccuu 1 MpohecCHOHATEHOMY
COOOIIIECTRY);

(hopMUpOBaHHE YYBCTBA COMMATBLHO-TIPOPECCHOHATBHON
OTBETCTBEHHOCTH, YCBOCHHE MPOPECCHOHATHHO-ITHIECKIX
HOPM,;

OCO3HAHHBII BEIOOP OyayIiero npodeccuoHaIbHOTO
Pa3BUTHS ¥ BO3MOXXHOCTEH pean3aiuu COOCTBEHHBIX
KMU3HCHHBIX TJIAHOB;

(dbopMHpOBaHKE OTHOILICHHUS K IPOPECCUOHATBHOM
JEeSITeIIbHOCTH KaK BO3MOKHOCTH YYaCTHS B PEIICHUH
JIMYHBIX, OOIIIECTBEHHBIX, TOCY1aPCTBEHHBIX,
00IIeHaMOHATBHBIX TTPOOJIEM.

Monyinb 4 «KynbrypHO-
TBOPYECKOE BOCITUTAHUE

Lenb MoOyns: co3IaHn€e YCIOBUM JIJISi CAMOOTIPEICIICHUS 1
COIMAJIN3AIMU 00YYAIOIIMXCS HA OCHOBE COIIMOKYJIbTYPHBIX,
JYXOBHO-HPABCTBEHHBIX [IEHHOCTEH U MPUHSTHIX B POCCUHCKOM
0OIIIEeCTBE MPABHJI K HOPM TOBEJICHHUS B HHTEPECaxX YeJIOBEKa,
CEMbH, 00IIIECTBA ¥ TOCYAapCTBa, POPMUPOBAHUE Y 00 YIAFOIIUXCS
YBKEHHSI K CTapIIeMy ITOKOJICHHIO.

3aoauu mooyns:

BOCIHUTAHHE 3/I0POBOM, CYACTINBOM, CBOOOIHON TMYHOCTH,
(hopMUpOBaHHE CTOCOOHOCTH CTaBHUTH LIETH U CTPOUTH
JKHU3HCHHBIC ITJIaHBI,

peanuzanys 00yJaromUMHCS MTPAKTUK CAMOPA3BUTUS U
CaMOBOCITUTaHUS B COOTBETCTBHUHU C OOIIEUETOBEUECKUMU
IIEHHOCTSIMH Y UJIeaJlaMH TPAKIAHCKOTO OOIIEeCTBa;
(hopMUpOBaHHE MTO3UTUBHBIX )KU3HEHHBIX OPUEHTUPOB U
TJIAHOB;

(dbopMupoBaHHE y 00YIAFOIIUXCS TOTOBHOCTH H
CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE
camMo00pa30BaHuIO0, Ha MPOTSHKEHUHU BCEH JKU3HH,
CO3HATENILHOE OTHOIICHHE K HEMTPEPHIBHOMY 00Pa30BaHHIO
KaK YCJIOBHIO YCHEIIHOHN MpodecCHOHATBHON U
00IIECTBEHHON IEATENBHOCTH,

(hopMHpOBaHHE BBIPAKEHHO B TOBEICHUN HPABCTBEHHOM
MTO3UITUH, B TOM YHCJIE CITOCOOHOCTH K CO3HATEIIEHOMY
BBIOOPY 100pa, HPAaBCTBEHHOTO CO3HAHMSI U TIOBEICHUS Ha
OCHOBE YCBOCHUS OOICUEITIOBEUSCKUX [ICHHOCTEH 1
HPABCTBEHHBIX YyBCTB (YECTH, JOJTA, CIIPABEIUBOCTH,
MUJIOCEPIUS U IPYKETIOOH);

pa3BUTHE KYJIbTYPhI MEKHAIIMOHATLHOTO OOIIECHNS;
(hopMUpOBaHHE YBAKUTEILHOTO OTHOIICHHS K POJUTENSIM U
CTapIeMy NOKOJIEHUIO B I[EJIOM, TOTOBHOCTH MOHSTH HX




MTO3HIINIO, IPUHATH UX 3a00TYy, TOTOBHOCTH JIOTOBAPUBATHCS
C POAUTENSIMH U YICHAMHU CEMbH B PEIICHUH BOIIPOCOB
BEJICHUSI IOMAITHETO X035HCTBA, paclpeieIeHUs CEMEHHBIX
00513aHHOCTEMH;

BOCIIMTAHHUE OTBETCTBEHHOT'O OTHOIICHUS K CO3JIaHUIO U
COXpaHEHHUIO CEMbH Ha OCHOBE OCO3HAHHOTO MPUHSATHUS
LICHHOCTEH CEMENHOI KH3HU,

(hopMHUpOBaHKE TOJIECPAHTHOTO CO3HAHMS U MIOBEICHUS B
MTOJIMKYJIBTYPHOM MHPE, TOTOBHOCTH ¥ CIIOCOOHOCTH BECTH
JTUAJIOT C IPYTUMHU JIFOJIEMU, TOCTUTATh B HEM
B3aUMOIIOHMMAaHUsI, HAXOUTh OOIINE IEIN U COTPYIHUYATh
JUISL UX JOCTHIKCHUS.

Monyinb 5
«IKOJIOTHYECKOE
BOCIIATAaHUE

Lenv mooynsa: popmupoBaHue y 00y4aromuxcsi 9yBCTBa OEpEKHOTO
OTHOIICHHS K KHBOHW MPUPOJIE U OKPYKAIOLICH cpee,
KYJIbTYPHOMY HACJICAHIO U TPAJAUIIUSIM MHOTOHAIIMOHAILHOTO
Hapona Poccun.

3aoauu mooynsa:

pa3BUTHE y 00YUAIOIIUXCS HKOJIOTUYECKON KYJIbTYPHI,
OEepe’KHOTO OTHOIIIEHHUS K POAHOM 3eMIIe, IPUPOTHBIM
OorarcTtBaMm Poccuu 1 Mupa, TOHUMaHUE BIUSHUS
COIMAIBHO-9KOHOMUYECKUX TTPOLIECCOB HA COCTOSIHHE
MIPUPOTHOMN M COLUATILHOM CPE/IbI;

BOCIIUTAHHUE YYBCTBA OTBETCTBEHHOCTH 32 COCTOSTHUE
MIPUPOIHBIX PECYpcoB, GOPMUPOBAHNE YMEHHI U HABBIKOB
Pa3yMHOI0 MPUPOAONOIB30BaHNUS, HETEPITUMOTO
OTHOIICHHUS K JIEHCTBUSIM, IPUHOCSIIUM BPE]] IKOJIOTHH;
MPUOOpPETEHNE OTBITA PKOJIOTO-HAMPABICHHON
JIeSITEIIbHOCTH;

BOCIUTAHHE SCTETHUECKOTO OTHOIIICHHUS K MUPY, BKITIOYast
ACTETUKY OBITA, HAYYHOTO U TEXHUYECKOTO TBOPUECTBA,
cropta, 0OIECTBEHHBIX OTHOIICHUIA;

(hopMUpOBaHHE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOM
MPaKTUKH, OCHOBAHHOTO Ha JAUAJIOTE KYJIbTYp, a TAKXKE Ha
MPU3HAHUM PA3IMYHBIX (JOPM OOIECTBEHHOIO CO3HAHUS,
MPEANOJIaraouero OCO3HaHUE CBOEr0 MECTa B
MOJIUKYJIBTYPHOM MHPE;

(dbopMupoBaHue 4yBCcTBa JH00BU K PosinHe Ha ocHOBe
W3Y4YEeHUSI KYIbTYPHOTO HACIEIUS U TPATUIIHIA
MHOTOHAlIMOHAJILHOTO Hapozaa Poccuu.




1.3 Cucrema KOHTPOJISL ¥ OLEHKU OCBOCHHMS TPOTrPaMMBbl TACIIUIIITMHBI

OCHOBHBIMHU (bOpMaMI/I IMPOBCACHUA TCEKYIICTO KOHTPOJIA 3HAaHUM Ha 3aHATUIX SBIISIOTCS:
YCTHBIﬁ OIIpoC, PCHICHUC CUTYAIIMOHHBIX 3ajJad, TECTUPOBAHHUEC, BBIIIOJIHCHHUEC OICHOYHBIX
HHIUBHUIYAJIbHBIX pa60T.

HaumenoBanue
HanmeHoBaHu€ OLIEHOYHOTO
KOHTPOJIbHO- OOBeKT KOHTPOJIS
Ne CpeacTBa
OLICHOYHOI'O (TemMa /KOMITCTCHIINH ) (dhopma poBesicHus)
MEpPONPUATHS P POBEA
OKT-
6-
O{<19- VCTHBIHI (GpoHTATBHBIH
Tema 1.1 ®ynkuus oaHOU HKI1- | xourposs.
1.1 Texymmit L YHEH . s IK1.3 | Koncnexr (IMCbMEHHO)
' KOHTPOJIb HC3aBHCHMOMN HEPEMCHHOMU. [K2.1, | (c ucnonssosanuem UKT)
2.2 | BeImoMHEHHE  OIIEHOYHOTO
[IK | AHAMBHIYaIbHOIO 3a[aHKs
3.1,
3.3
OKI-
7,
HE% :1,, YcTHbIi (pOHTAIILHBII
12 Tekymunit Tema 1.2 Tlpemen QyHKIHH. KOHTPOJIb.
" | KOHTpOJIb HenpepbiBHOCTD PyHKIIMH HK 3.1 | Bpmonnenne  oneHo4HOro
' K 3.3
MHUBUAYAJIBHOTO 3aJJaHUsl.
K 5.3
OK1-
6,9, 10
BeinonHeHne  OLIEHOYHOTO
IIK 11 3ajaHusl (camMoIpoBepKa IO
13 Texymuit Tema 1.3 uddepenunansuoe u | 1K 1.3 | 3Tanony).
' KOHTPOJIb MHTErPAIBHOE UCUHCIICHHE. EE% % KoHcnekT (mMcbMeHHO)
’ (c ucnonb3oBanuem UKT)
IIK 3.1
[1IK3.3
YcrHbII (GpOoHTaNbHBIN
IQIE% '16_’ KOHTPOJIb.
1.4 Texymmit Tema 2.1 Martpunsl u 1.3 BelmtonHeHne  OLEHOYHOrO
" | KOHTpOIBb OTNPEIEIIUTENH. HI§33-1‘ 3ajjaHus  (CaMOIpOBepKa IO
' ATAJIOHY).
OKOI-
04, VYcerHbII (bpOoHTANbHBIN
K1 1. | KOHTPOIE
Texvimii Tema 2.2 Pymenume cucrem 1.3 | BelmonHeHne — OIIEHOYHOTO
1.5 KOH”ZH-(I)HI) JMHEWHBIX anreOpandecKux 3ajjaHusd  (CaMOIpOBepKa IO
p ypaBHenuit (CJIAY). HI§'22.1— ATAJIOHY).
BeinonHeHne  OLIEHOYHOTO
HI§33~1 MHIUBUAYAJIBHOTO 3aJaHUs

10




YcrHbii (bpOHTAIBbHBII
8&%‘16_’ KOHTPOJIb.
Texymmnit Tema 3.1 MuoxectBa 1 | i Bemonnenne  ouerotHoro
1.6 COHTDOE O THOLICHIA IIK3.1- | 3amanust (camompoBepka 1o
poJt ' H%(% 3 ATAJIOHY).
" | BBINOJAHEHHE  OIIEHOYHOTO
WHVBUAYAJIBHOTO 3aJJaHHs
OKO05, . .
1.7 Tekymunit Tema 3.2 OcHOBHBIE ITOHATHUS I%I<<2061’_ EOCII;{L(I;IIB (bponTankHEIi
' KOHTPOJIb Teopuu rpadoB. 29 POJIE-
YcrHbIit (bpOoHTaNBHBII
OK0]- | KOHTPOIb.
Texymui Tema 4.1 KomruiekcHsle 4ucna u 06, | BemOIHEHHE  OUCHOUHOTO
1.8 . IIK1.1- | 3agmanus (camompoBepka II0
KOHTPOJIb NEHCTBUS HAJl HUMHU. 53
ATAJIOHY).
BelllonHeHne  OLEHOYHOrO
WHVBUAYAIBHOTO 3aJJaHHs
OKT-6,
[IK1.1- . .
1.3, | YcrHbiid (bpoHTaNbHBIN
Texymmit Tema 5.1 OcHoBHble noHATHA | [TK2.1- KOHTPOIID.
1.9 BrimmonHeHne  OIEHOYHOIO
KOHTPOJIb KOMOWHATOPHUKHU 2.2
I1K3.1- | 3amanust (camompoBepka IO
H3K%, 3 ATAJIOHY).
OKO02,
3,5.6,
Hlfl?) - | Vernpui (GpOoHTaNbHBIN
. ' KOHTPOJIb.
1.10 Tekymumi Tema 5.2 OCHOBHLIS TOHATHS | 11ren | BBIONHEHHE  OUEHOYHONO
KOHTPOJIb Teopun BeposatHocren 22
3amaHusl (camMoIpoBepKa Mo
1‘[1§33, 1- | oTamony).
OKO02,
3.,5,6,
IK1.1-
Tema 6.1 Maremaruueckoe 1.3 . .
. YcTHbII (GpOoHTaNbHBIN
L11 Texymmit MozenupoBaHue. Pemenue 3amau ITK2.1- | KoHTPOIE
’ KOHTPOJIb HAa  ONTUMM3aLUI0  (QYHKIHMU 22 OB
OJIHOU ITEPEMEHHOM.
AHOMTED K3, 1-
3.3
Paznensr mucnmmmasl EH.O01 IQHIg(l)lf
71 [TpomexxyTouHas : SK3AMEH
. aTTecTalHs Maremartuka.

2. @oHJ OLICHOYHBIX CPEACTB JIJIsl OLIEHKU YPOBHSI OCBOCHHSI YMEHUW U 3HAHUU MO TUCIUIIINHE

2.1 Marepuansl 11 TEKYIIEr0 KOHTPOJIA

11




1.Ilonb3ysch KOHCIIEKTOM JIEKLIMU U PEKOMEHYEMOH JINTEPATYpOil OTBETUTH HAa BOIIPOCHI:

EH.01 MaremaTuka
Tema 1.1 @yHKIMA OJHON HE3aBUCUMOM IEPEMEHHOM.

1)Ha3zoBute 11e71 ¥ 33]]a4U MaTEMATHKH.
2)HazoBute CBSI3b MATEMATUKHU C IPYTUMU TACIUTUTHHAMHU.
3)daliteonpenencHue NOHATHS QYHKIIHH.

4Ilepeuncnute criocoObl 3a1aHus HYHKITUH.

5)[lepeuncnure OCHOBHBIE 37eMEHTapHbIe QYHKIIMHU, UX CBOMCTBA U TpaduKH.

6)Ilepeuncnure reoMeTpudeckre mpeodpa3oBanus GyHKIUH.
7)daiiTe onpeneneHne MOHITHS CIOXKHOW (PYHKITUH.
8)/laiiTe onpenenenue noHATH 00paTHON QYHKIUU.

2.ITocTpouTts rpaduku GyHKIIHH, UCIIONB3YS TEOMETPUUYECKUE TIPeoOpa3OBaHUS:

Dy=x-2)"+1

2)y=2-=

3
2

3) y =3cos(x + %) -1
3.011eHOYHOE UHAUBUAYATBHOE 3aJaHuUE:

TekcT 3aganusi: UHAUBUAYaAIbHAs paboTa COCTOUT U3 2 3a1aHuil 32 BapHAHTOB.

Kputepuu oneHku:

Nel — 30auia:

— BEpHO NOCTPOeH rpaduK OCHOBHOUN QyHKIMH — 16arut

- BEPHO BBITIOJIHEHO TIpeoOpa3zoBanue — 1 Oami

- AKKYpPAaTHO IIOCTPOCHA KOOPpAWHATHAA IINIOCKOCTH, BCC rpa(bHKH BBIACICHBI M IIOAIIMCAHBbI

10amn

Ne2 — 5 GasuioB

- — BEPHO MOCTPOEH rpaduk OCHOBHOW (pyHKIMHU — 10ann

- BEPHO BBITIOJIHEHO KaXKJ10€ MpeoOpazoBanue — 3 6aia

- aKKypaTHO IMOCTPOCHA KOOpAWHATHAA IINIOCKOCTH, BCC l"pa(l)I/IKI/I BBIJICJIICHBI W IIOAIIMCaHBbI

10amn
Hroro:
Kon-8o 6ayuioB OueHka
8 «5»
6-7 «4»
4-5 «3»
3 u MeHee «2»
Bapuant | [loctpouts rpadux ¢ynkuuu mo | Bapuant | [loctpouts rpaduk QyHKIHH 1O

peoOpa3OBaHUsAM:

peoOpa3oOBaAHUSIM:
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I | Dy=cos(x—2) 17 | Dy=cos(x = %)
2)y:2tg(x+%)—1 2)y:2tg(x+§)-1
2 | Dy=sinGx+5) 18 | Dy=sin(x+3)
2) y=-2cosx + 1 2) y=-3cosx + 1
3 1)y = cos3x 19 1)y = cos3x
2)y=-tg(x-2)+1 2)y=-tg(x+2)+2
4 1)y = sin3x 20 1)y = sin3x
2)y:3cos(x+§)-2 2)y:3cos(x-§)—2
5 1)y = cos(x —%) 21 Iy =cos(x —g)
2)y:-tg(x+§)-1 2)y:tg(2x+§)+1
6 1)y = sin (x - %) 22 )y = sin (x - g)
2) y=-cos3x + 1 2) y=2cos3x -1
7 ly = cosg 23 1)y = sin %
2)y:2tg(x+%)-1 2)y:-tg(x-§)+1
8 1)y = - sinx 24 l)y = sinx - 2
2)y:2c0s(x+%)-2 2)y:300s(x+%)-2
9 1)y = cos( x —%) 25 Dy =cos(x —g)
T 1
2)y=2tg(x+§r)+1 2)y=5tg(x+%)+l
10 Dy = sin (x +3) 26 Dy = %sinx
2) y=-cos2x +1 2) y=-cos2x +2
11 1)y =- cos3x 27 l)y =cosx + 1
2)y = stg(x-5)+1 2)y=-tgx-9)+1
12 1)y = - sin3x 28 )y =-sinx - 2
2)y:3cos(x+§)+2 2)y:-3cos(x+§)
13 1)y = cos( x +%) 29 Dy =cos(x +%)
2)y=-tg(x-2)-2 2)y=-tgkx-2)-1
14 [Dy=sin(x+ 2 30 | Dy = sin(x+ %)
2)y:3cos§+1 2) y=-3cosx +1
1 = Cos = 1 — _cos ™
5 1)y = cos : 3 1)y =-cos :
2)y=2tg(x—g)—1 2)y=2tg(x—g)+2
16 1)y =sinx - 2 32 1)y =sinx + 2
2)y:3cos(x-§)+1 2)y:3cos(x+g)+1

Tema 1.2 [Ipenen pynkuun. HempeprsiBHOCTH QyHKITUH.

1.TIonp3ysich KOHCIEKTOM JIEKIIMU U PEKOMEHAYEMOM JINTEPATYPOH OTBETUTH HA BOIIPOCHI:
1) Uro Ha3BIBAIOT MPEAEIOM OECKOHEYHON YHUCIOBOM MocienoBarebHocT (yy,)?

2)Yro NOHMMAIOT NOJT IPEEIOM (PYHKIIMN Ha OECKOHEYHOCTH?

3)YTo noHMMAIOT MO IpeAeaoM GyHKIHUU B TOUKe?

4)Kakast pyHKIMS Ha3bIBaeTCsl HEMIPEPBIBHOM B Touke X = a? Ha npomexyTke X?
5)Kakue apudpmeTnyeckre onepanny MOXKHO BBITOIHATH HAJ MpeaenamMu?



6)Kak BBIYMCIUTH MpeJiesl BO BHYTPEHHEN TOUKE 00JIaCTH OIpeiesieHusT 1000
aJeMeHTapHOU PyHKIUN?

7)Kakas pyHKIus Ha3pIBaeTCsl 0ECKOHEUHO Mayiol (OECKOHEYHO OOJIBIION) B TOUKE X = a 7
Ha OECKOHEYHOCTH?
8)KakoBa B3aMMOCBSI3b MEKIY OCCKOHEUHO MAIILIMUA U OECKOHEYHO OOJIBIITMMU?

oo

9)KakoBbl OCHOBHBIE ITPUEMbI PACKPBITHS HEONPEIEIIEHHOCTEN % s
000,00 — 00, 1%?

10)YTo MOHUMAFOT MO/ IEBOCTOPOHHUM (IIPAaBOCTOPOHHUM ) MPEAeToM (DYHKIIUU B TOUKE
x=a?

11)Kakyro TouKy X = a Ha3bIBalOT TOYKOH pa3psiBa 1 poma?

12)Kakyro Touky X = a Ha3bIBAlOT TOUYKOW pa3pbiBa 2 poaa?

13)Kakyro Touky X = a Ha3bIBAlOT TOUYKOW yCTPAaHUMOI'O pa3pbiBa’?

14)B yem cyTb uccnenoBaHus QyHKIIMH HA HETIPEPHIBHOCTH?

2.BrIMONHUTE KOHCEKT Borpoca: YTo Takoe acumnrtoTa rpaduka ¢pynkmun? Kakue

CYIIECTBYIOT BUbI acuMnToT? Kak HaliTH BepTUKaIbHbIE acCUMNTOTHI? HakiIOHHBIE aCUMIITOTHI?

3. OnieHOYHOE UHIUBUIYAIbHOE 3a/1aHUE

Brrunciienue npeaenos.
Tekct 3amanust: MHAMBUAYadbHAs paboTa COCTOUT U3 S 3a1aHKi 32 BapHAHTOB.

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

Koi-Bo 6amnos Orenka
5 «5»
4 «4»
3 «3»
2 ¥ MeHee «2%»

Bapuant Boruncauth npeaen pyHKUUM:

1 2% — 3+ 4 . X -9 ~ sin12x ) 3
lim — )}E{}o B +1 lim —— lim lim(1 — 2x)x
x>3 5-—x x-3x2 —2x — 3 x>0 3X x=0

2 x* + 3 5x* + 2x — 2 4x% 4+ x . sin10x 3\

lim lim ———— lim——— lim lim (1 + —)
x>21—x xow 1 —2x4 x-»1 x—1 =0 X x>0 X
3 3x+ xt—1 xt—2 X—6 2 sin 3x 1
im =+ * - lim % lim——— | lim——— |  lim(1 + 4x)x
o 2x 41 o %X + 5% =63 —x+3 | =0 X x~0
4 13 — 2x + x° 2x + 5x3 4x — x3 _ sin5x _ 4\"
lim——— im—— lim ——— lim lim|1+4+—
x-0 1-—3x o0 4x3 + 12 x--2 X+ 2 x>0 2x X0 3x
5 7x — 2x° 6x° +x —3 Vx+2-3 . sin4x XZ
lim — lim < lim — h_r,% 5 lim (1 + —)X
x-—-1 x4 +1 x>0 X2 — 2X x-7 X* — 49 X X x—0 3
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6 14+2x—%’ I 2x+ 10 i 5sin 4x 3\7*
' im im i S
)EI—EBJ 3x° — 1 x—>—525 — x2 x=0 X il_,rg (1 x)
7 Sx'+2x-2 | | X—6 L Xno
li im————— im . X\x
o 1-2xt x63 —yx+3 | x>0 2x lim (1 - 3)
8 x> +2x—4 I X—2 4x% + x i 2 sin 3x 4\*
im ' im lim (1 +—
x—>ooX3 +1 Ll_l:l} x—1 x—0 X xl—erJ ( 3)()
9 xt—2 4x — X3 I sin 4x 7x
lim m i —
x>0 x3 4 5x x>-2 X+ 2 x>0 5X il_{g (1 + x)
10 3x+ x* —1 2x 4 5%° V - 5sin 4x . 3
T lim SETOY hmw lim lim(1 — 2x)x
X—00 4X3 + 12 x—7 XZ — 49 x-0 X x—0
11 13 —2x +x 6x° +x — 3 I 2x +10 I sin 12x 3\
im —mM— im im i Z
Jinr}o x5 — 2x* x>-5 25 — x* x>0 3x )I(Lngo (1 + x)
12 14 2x—x’ 2 _ sin 10x 1
lim 1+ax=x lim _xX-9 lim lim(1 + 4x)x
x--1 X2 +1 X—00 3X5 -1 x=3x2 —2x — 3 x—-0 X x—=0
13 i X—2 4%% + x I 2 sin 3x 4\*
im i im lim (1 +—
X—)ooX3 +1 Ll_,rrll x—1 x—0 X x1—>r£(1) ( 3)()
14 Xt =2 Vx¥2z_3 | . sinl0x 2\ T
lim — lim———— lim lim (1 — —)
x> o X2 + 5X X7 X2 _ 49 x—0 X X—00 x
15 8x — 2 2x + 10 sin 4x ] 1
lim lim lim lim(1 + 4x)x
x— 0 X3 + X x—>—5 25 — x? x-0 5x x=0
16 5 — — 5sin 4x 3
i &P x =3 mo =YX+ 2| iy lim(1 — 2x)x
X— 00 XS — 2x4 X7 X2 — 49 x—-0 X x—0
17 13 —2x+x | 2x + 5x° | x> —9 i sin 12x | 3\ 2
. X T OX L X =0 im (142
XLIE 4x3 + 12 XI—IE x2—2x—3 x>0 3% xl—>r2( x)
18 1+4+2x—%’ X—6 sin 5x 5
im — lim ———— lim lim(1 + 2x)x
ImE T | I vees | S | MmO
19 2 _ 4 _ x+1 sin 2x 1
o oxd lim ox —2 lim > lim lim(1 — 6x)x
x>0 X3 + X x»-11 —Xx x-0 3X x—-0
20 xt—2 4x% — 3x i 5sin 4x 5y 3
lim ———— lim m i S
x--1 x>+ 1 x— 0 2%3 4 5% x»1 x—1 x>0 3x ){Lr?o (1 X>
21 X2 +2x — 4 5x* + 2x — 2 | ~ sin10x 2\*
lim ——— | lim ———— | lim lim (1 + —)
xooo 1 — 2x* xo-1x2 —2x—3 | x>0 3X X0 3x
22 5 — 2x — 10 2 sin 3x 2
i & Fx =3 lim——— | lim lim(1 — 4x)x
x>0 X° — 2x4 x=5 25 — x? x-0 5x x—-0
23 2 3 2 sin 8x 3
i 225X lim *t 7 lim lim(1 + 5x)x
X—00 4)(3 +2 -1 Xx—1 x-0 3X x—0
24 1+4x—x X3 — 27 i 25 4x 3
lim ————— lim — im ; z
ow X0 — 1 o35 — 2% — 3 x>0 3x il_)rg (1 + x)
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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 — x2 x-»0 33X x—0
26 t_2 46 + x 2 sin 2x 2
. lim — lim lim lim(1 — 5x)x
3x+ x"—1 x- 0 X3 + 5% -1 x—1 x—=0 5x x—0
lim ———
x-»-2 2x+1
27 3 —2x+x? 4x* +2x — 1 i Xx—6 i sin 12x lim(1 — 2 )i
li li im———— im im(1 — 2x)x
o0 1-3x om  1—2xt 63 —yx+3 | x0 3x %0
28 X +3 -1 I 2x + 10 | sin 5x | ( 4 )X
i i im im im(1+—
)!1—>n12 1—x )}L oox3 + 2x x>-525 — X2 x=0 2X X—00 3x
29 2x* — x> +7 6x° + 4x — 3 4x — X3 . 2sin3x _ 2\*
lim —— lim ————— lim lim lim (1 - —)
x- 3 5—x x—w  2x0 — x4 x>=2 X+ 2 x>0 X x—00 3x
30 7x — 5x° 3x + 6x° -9 i sin 7x 3x
lim ————— lim ———— lim —— 1m li (1 —)
-1 x> +1 x-0 4x3 + 12 x-3x2 —2x— 3 202X s * x
31 X —2x— 4 I 5x—2 %% + 7x . 5sin 4x 4x
i 1m i im ; -
tim X x> X3 + X L — -0 3x lim (1 + x)
32 X +6 xt =2 3—vVx+2  sin1lx _ 1
lim lim ——— limo—YX T2 | lim lim(1 — 4x)x
x> 22—X x- 0 4x° 4+ 3x x>7 X2 — 49 x>0  2X x-0

Tema 1.3 AuddepenunanbHoe 1 HHTETPabHOE UCYHCICHUE.

1.Yt0 Ha3pIBatOT Mpou3BoAHON GyHKIMH Y = f(X) B TOUKe Xx(?
2. KakoB reoMeTpu4ecKuii CMbICI IIPOU3BOIHOMN?
3. B uem 3akmrouaercs (pU3MYECKUM CMBICI TPOU3BOIHOM?
4.Yto Ha3bIBAIOT MPOU3BOAHOM BTOPOro MOpsAKa U KaKOB €€ (PU3NYECKHIA CMBICIT?

5. Kak HaiiTu pou3BOJHYIO CIIOKHON (QyHKIHMN?

1)ros1b3ysiCh KOHCIIEKTOM JIEKLIUU U PEKOMEHAYEMOU JTUTEPAaTypOl OTBETUTH Ha BOIPOCHI:

2) UccnenoBaTh (yHKIIMIO HA HEMPEPHIBHOCTh B TOuKax 1,2. OnmpenenuTs XapakTep pa3pbIBOB
byHKIMH, e OHU cymiecTBYIOT. [locTpouts rpaduk QyHKIMH.

—x+1,x< -1,
f(x)=4x*—-1 ,-1<x<2,
3,x > 2.
3) HccnenoBath QYHKIHMIO HAa SKCTPEMYM, HAWTH TOYKH Tepernda, aCUMIITOTHI H TIOCTPOHTh
rpaduk.
2_
A) y=- x+6x% 9x+3 ) fe)= =

B) y=2x’+3x"- 1
B) y=- 2x-3x°+1

4)HaiiTi HanGonblee M HAUMeHbIIee Ha oTpeske [m; n] snauenus Gpynxumn [ (x) = ax 3+

bx*+cx+d
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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) OueHoyHOe MHAMBUAYATbHOE 3aJaHUE
[TpousBoanas u quddepenran GyHKIUA.

Tekcrt 3amanusa: MHAMBUAYaTbHAs pad0Ta COCTOUT U3 4 3a1aHKi 32 BapUAHTOB.

Kpurepuu oneHuBaHus:

Nel — 56ano0B (o 1 Oamty 3a KaXkI1yr0 BEpHO HallICHHYIO IPOU3BOAHYIO)

Ne2 — 3 Ganna ( mo 1 Gaminy 3a KaKIbli 9Tal: BEpHO HalifieHa MPOU3BOIHAS BHEIIHEH QYHKIINHU,

BEpHO HaliJieHa MPOU3BOIHAS BHYTPEHHEH (PYHKIIMU, BEPHO 3aIllMCaH Pe3yNbTar)

No3 — 2 6anmna (Beruucnenus — 1,5 6amia, orBer — 0,5 6aiia)

Ne 4 — 6 6amtoB (1o 1 6ayTy 3a KaKIyr0 BEpHO HAWICHHYIO POU3BOIHYIO)

Hroro:
Kom-Bo 6amnos Orenka
16 «5»
12-15 «4»
8-11 «3»
MeHee 8 «2»
1. HajiTu npou3BoaHbIe CJexyOIUX PYHKIIHI:
Bapuanr DyHKIHUA:
1 y=x +5x-3 y=%—W y=7Inx + ctgx | y=3x""log, x y=;2__11
2 y=13x"—2x+1 Y=%‘W y=4cosx —3* [ y=x""sinx y:%
3 y=3x +x—2 y:%_'_ y =4 —1Inx y=x ¢ yzl_:;z
X
15Vx
— 3 7 — 501 — 13- 3-3x
4 y=x—-30x+1 y:F_7x2 y = Ssinx + y =2X"  cosx y="3
ctgx
— 4 8 5 _ nX . _ 4 X 2x—3
5 y=4x"-3x+2 y=;+\[ﬁ y=2"4+3sinx |y=2x "¢ Y=
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6 y=6x +2x-3 y=—- Yx* y=4lnx +ctgx |y =12x° Y=xz_7
log, x xt

2 X 3. G
7 y=5x"-2x+1 y=—=+2Vx y=3tgx +¢ y =X sinx y::;{:
8 y=6x —x+4 y=i+‘{/ﬁ y=3"—2cosx |y=7x"Inx _x%+1
2 T 142x
? y=S_5x+1 |y=_+vx |Y= y=5xrer o 2
6 2sinx+3cosx 1=2x
10 y=3x -2x+1 y= 4_W y = COSX — y=x""logyx y_1+x2
4etgx x
2 4 4 — _TpX — <2 - Qi 1-x
11 y:3x4+x?—3 Y:;'m y=cosx - 7e y =X - sinx y=—
12 y=x +3x-2 y=—2+W Y=2sinx- y=x" Inx y:xz+4
log, x x2-1
— A% — %3 2 6 — _ —x2- 1-5x
13 y=4x"-x"+4 y=F+\/F y = 3Inx - tgx y =X Ccosx y=Tro
14 y=3x"-2x+12 yzi_i/} y=2cosx —3* [y=x""sinx _ 3tax
x3 1+ x2

3 X 3., X
15 y=5x"+x-8 y=—=+5Vx y =4"—Inx y=x-e y:‘:;;
N 6 — g — a3 1-3
16 y=2x"—3x+1 y=;-W y = 2sinx + | y=4x" " cosx y=2x3x

ctgx

17 y=5x"-3x+6 y=X_7Z+W y=2"+3sinx |y=3x""¢" yzi’;:z
— Ax3 _ — — 82, -3
18 y=4x"+x-3 y=—=- Vx# y =3Inx + ctgx | y=5x"-log, x Y=;Cz_1

18




2 X 3 .
19 Yy=8"-2x+4 |y = 40y |Y=2gxte y = 3%’ * sinx y=21;§
X
20 y=3x" —x+2 y=—=+ Vx5 y=3"—4cosx |y=2x"Inx _x’+2
1+2x
21 y=2 5413 |y=—=+yx | ¥ = 2simx + y=3x"-e” g=2
3 COSX 1-3x
22 y=8x—2x +4 y:%_i/ﬁ y =3cosx —|y=2x""log,x =3+3xz
ctgx x
23 PN & ==-3%/x3 = cosx - 2e* =x - sinx =2
y=6x'+Z-3 |y=3-Va¥ |V y Y=o
) - -
24 y=4x"+x-2 y=%+w y=2sinx - | y=x""Inx yzxz:ri
logs x *
— x> _ x3 3 6 — _ —x - 1-2x
25 y=2x"-x"+1 y=F+\/F y =4Inx - tgx Yy =X " €cosx y=1Tr
-3 - 5 — A — 043 2x-3
26 y=x+5x-3 y=F_§/§ y=4"—Inx y =2X" * cosx y=5—
27 y=13x"-2x+1 =$+ y = Ssinx + y=2x""¢" y=;2__71
t
15V% ctgx
3 X . 2
28 y=3x"+x-2 y=x—74-7x2 y=2"+3sinx |y =12x yzz-x"’
logzx 2+3x
3 R
29 y=x —30x+1 y=%+w y =4Inx + ctgx | y =x’ " sinx yzﬂlcizl
X
— Ax% _ 3 — X — 0. 2
30 y=4x"-3x+2 y=—- Yx* y=3tgx +¢ y =7x" Inx y=12_xzx
3 X :
31 y=6x"+2x-3 y=§+2‘/§ y=3"-2cosx |y=5x""e* :1;;2
— 5.2 3 - — 2. -
32 y=5x"-2x+1 y:F_,_‘{/; y= y=x""logsx y_x3+x1

2sinx+3cosx

2.Hajitu tudppepeHumnan pyHkuum:
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Bapuant DyHKIUA:
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 = (2)(6 — 4)3 y = In(cosx)
4 y =tg3x y=04+ 3xY)* y= In*x
5 y=e ™ y = cos(6x - 3) y=03-2¢)
6 y=3"* y =ctg(6x + 1) y=(4x"-2)
7 y= 7475X y= (5X2 — 4-)3 y= SiIlSX
8 y=2%*? y = tg(1 — 2x) y=(4x’-2)°
9 y=(2+6x)" y=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 =52 y = In’x y=(7x+2)"
15 y = ctgdx y=(1- 3)(4)5 y= tg3x
16 y=3"% y=(4-2x) y = In(3x +2)
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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=(1-3x) y=log,(3x +5) y =sin’ x

23 y=4""* y = cos(3 — 4x") y=0x" +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 =log;(3 — 5x%) y = In(cosx)
27 y=e>"’ y=(2x°—4)’ y = In*x

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=3972x y=(5X274)3 y:(4x372)6
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32

y=74—5X

y =tg(1 —2x)

y = In(sinx)

3.HaiiTn ckopocTh H3MeHeHHsl (PYHKIMH B TOYKeE Xo:

Bapuant Bapuant

1 y:2x5+x2—2, ecnu Xg=1 17 y:6xs—x2—2, eciau Xo=0
2 y=2x5+3X2+ 2,ecin Xo=0 18 y=7x27x3+1, eciu Xg=1
3 y=4x3+X2—3, ecim Xg=1 19 y=5x3—x—4, eCclIi Xg=2
4 y=2x5—x4+1, ecmn Xo=0 20 y=6x3+2x2+x, ecn Xg=1
5 y=2x5+3x—4, ecnu Xo=1 21 y=2x3+x2—4, eclu  Xo = 2.
6 y=6x5—3x2—2, eci Xo=10 22 y:2x5—x4+3, eclii  Xg=-2
7 y=5x2—2x3+1, ecimm Xo=1 23 y=4x6-3x2+5, ecnu Xo=1

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

9 y=2x3+4xz+x, ecnd Xg=1 25 y=3x2+x3—2, ecin Xo= 1

10 y=2x3+3x2— 4, ectn xXo=0 26 y=2x5—3x2—2, ecnn X =1
11 y=4x"-3x"-5, ecnim xo=1 27 y=2x +3x"- 2,ecmu Xp=0
12 y=x+3x—1, ectu  Xo=0 28 y=4x"+x"- 3, e X =2
13 y=2x4—x2+ 1, ecmm x0=0 29 y=2x5—x4+5, ecim Xo=0
14 y=5X4—X2+X+1,eCHI/IX0=O 30 y=2x5+5x—4, eclm Xg = -1
15 y:2x4—x2+ 3, eciu Xo=3 31 y:6x573x2—1, ecmn xXo=0
16 y=3X5—X4+X, ecau Xg = 32 y=5x2+4x3+1, ecmn Xo=1

1
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4. Jlana byHKIUSA z = fix, y). ”Haﬁm YacTHBIE MPOU3BOJAHBIE

TIEPBOTO M BTOPOTO MOPANKA f; 5 fy 5 fax 3 fay 5 [y s fox

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 - cosx 22 Z=4"-%x
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 BOIIPOCHI:

1.Yto sIBIIETCS OCHOBHOM 3aJaden HHTCTrpajIibHOI'O HCYMCICHHSA?

2. Kakas ¢pyHK1Ms Ha3pIBaeTCs NEPBOOOPA3HOM /1JIs JTaHHON (PYHKIIMM Ha 3aJJaHHOM

IIPOMEXKYTKE

? (mpumep)

3.B "4eM cocTOUT OCHOBHOE CBOMCTBO MIEPBOOOPA3HOM?

4. Yro Ha3BIBACTCSA HCOMPCACIICHHBIM HHTCFpaJIOM?

5. Uem oTnuyaeTcs HEOIpeIesIeHHBIN HHTErpall OT epBo0Opa3Hoi GyHKIMN?

6. Uemy paBHBI IPOM3BOIHAS U JU(PepeHIIraT HEoIpeIeIEHHOr0 HHTerpana’?

7. B yeM 3akiro4aroTcs MpaBHUJIO UHTCTPUPOBAHUA BBIPAXKCHU A, COACPIKALLICTO IMOCTOSIHHBIH

MHOKHUTEIH?

8. B uem 3axirouaroTcst MpaBUII0 HHTETPUPOBAHUS alredpanueckoi cyMMbl GyHKITH?
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9. YUemy paBen unTerpai ot nuddepeHimana HEeKOTOpo PyHKITUN?

10. B yeM cOCTOUT reOMETPUUYECKHI CMBICT HEOTPEEICHHOTO HHTErpaia?

11. Kak u3 popmyn nuddepeHunpoBanus moaydaroT GopMyIibl HHTETPUPOBAHUS?

11. B 9eM cocTOUT METO1 HEMTOCPEACTBEHHOTO HHTETPUPOBAHUS QYHKIIHI? (TIprMep)

12. Kak npoBepuTh, IpaBUJIbHO JIX HAEH UHTErpa?

13. B uem cocrout MECTO IMOACTAHOBKH IIPHU HAXOXKACHUU HCOIIPEACTICHHOI'O I/IHTeI‘paJ'Ia?

(mpumep).

7) CocTaBUTh KOHCIIEKT BOIIpOCa ((MeTOI[ HHTCIPHUPOBAHUSA 110 YACTIAM.

8)Haiitu HeorpeaeieHHbINH UHTErpall.

. f(m-x™— ml;m+m-n-cosx)dx
min

¢ fm-x+n

. Jm-x™1—n)-(x™—n-x+5)""dx

. [x™ - sin(x™*1 + m)dx
(Inx)"

+ e

Bapuant | m n

1 7 8

2 2 3

3 6 4

9) OueHouHOE UHANBUIYaJIbHOE 3aJJaHHE

Texcrt 3aganus: MHAMBUAYaJIbHAs paboTa COCTOUT U3 6 3a7aHuil 32 BapuaHTOB.

KpI/ITepI/II/I OLCHKU: KAXKJA0C€ BEPHO BBIITIOJIHCHHOC 3aIdHUC OLICHUBACTCS B 1 6amn. Uroro:

Kon-8o 6ayuioB

OueHka

«5»

«d»

«3»

2 1 MeHee

«2»

Beruncnuth HeoOnpeAeIeHHbIN HHTErpat:
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1 2 3 4 5 6
=
5
=
=3
M
! f (45 - f(i/?mx Jx\/1+33 JZlnx-dx
X
=4+ 2)dx (i s J 2
4 ) f =7 4sin x) dx Y dy
7
+ —) dx
X
2 f(3x5 — 5x f(i/ﬁ%— e* J41+5de JxZ\/B + 7 Jx-sinx
+ 8)dx f (l —sin x) dx - dx
x7
3
+ —) dx
X
3 f(Sx2 +x f(/j{/? fcos(7x f(Z fo-ex
— 10)dx f (g + 3sinx +1dx | +4%)3dx | -dx
x — COS X) dx
7
— —) dx
x
4 f(st—z f(s x4 f\/3+4x f7x-cosx
2 3
+3)dx J (—8 +5e* J d ~dx
X _ 1-6x
3 — 2sin X) dx
+ —) dx
x
> J(3x2 — 6x f(i/; Jsin(4 Jx(l Jx3lnx
+ 0,5)dx f (% + 3e* —5x)dx |+ 3x?)*dx|-dx
Zx - 6x) dX
+ —> dx
X
6 f(7x4 —3x f(7 x5 fZl‘Sde f(l f2x-sinx
+ 14)dx J (% + 4e* + 7x)*dx | -dx
5x — 2sin X) dx
+ —> dx
x
7 J(3x5 —x f(i/;+ 9% Je4_xdx Jx(Z J6x-cosx
+ 7)dx _ 4cos x) dx + 3x2)%dx | - dx
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6
— —) dx
X
3
8 f(3x4 f (= f (Va2 +5¢ J81+2de J\/1 Y J Sinx - 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 (14 + 4e* + 5)dx — x)?dx
6x - Sx) dX
— —) dx
X
10 5 1 (5 4 x N
(Zx —=x \/x—+e 6 — 2x 8x - cosx
1 2
— — Agi -dx
+1>dx f(xz 4smx)dx JB—de
8
+ —) dx
X
1 f(5x3—7x j(i/;+8x Je““”dx J\/I—Zx Jx-lnx
+2)dx f (i — cos x) dx - dx
5
2
- —> dx
X
12 3 4 .
(3x (\/F cos(7x 1 3x - sinx
+ 0,5x J (% + 4sin x + 1)dx +5x)3dx | -dx
— Ddx Zx — 2cos X) dx
- —) dx
X
13 3 6 . X
(4x3 + 2x (Vx sin(3x x(2 3x-e
— 5)dx f (% + 2cos x — 1dx + 4x?)*dx | - dx
Sx — 3X)dx
— —) dx
X
14 f(ZJc5 —3x f(i/;+ 7% f?»“sxdx f\/B + 2x f5x-cosx
+ 8)dx J (i —sin x) dx - dx
5
3
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15 f(sz + 7x f(ﬁ/; fcos(3x j(Z jxﬁ - Inx
—10)dx f (iz + 3sin x + 1)dx +5x)3dx | -dx
3x — 2cos x) dx
- —) dx
x
16 J.(3x5—; 2 f(s x3 Jl_gzxd>f\/3+2x f4x-sinx
+7)dx f (F + 5e* - dx
— sin X) dx
8
+ —) dx
x
17 f (3x% — 2x j (i/? J sin(4 J 6 J 6lnx - dx
+0,5)dx f (14 + 3e* —2x)dx |+ 3x)*dx
7x — 2") dx
+ —) dx
x
18 f(6x4 —x j(7 x5 le_XdX JX(l J4x-ex
+ 4)dx f (13 + 2" +3x2)*dx | - dx
6x — 4sin X) dx
+ —) dx
x
19 f(5x4 —3x f(i/;+ 4 fe4‘3xdx f(Z fxz - Inx
+ 2)dx f (lz — 5cos x) dx +4x)%dx | - dx
x
2
- —) dx
x
20 J(Zx“ + 8x J(ls f(i/FHx J31+2de J\/1 ¥ 4x J8x-sinx
X
— 4)dx + f) dx — 2sin x) dx ~dx
x
21 J(x2 —7x f(i/;+ e* Jsin(Zx J(6 J3x-cosx
+2)dx f (i - 4) dx +5)dx | —x)2dx | -dx
x4
5
— —) dx
x
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1
22 f(6x5—§x f(s\/;+ex j\/3—2x j6x e*
12 2
- — Cgj -dx
+ 1) dx f (xz 5sin X) dx f 3 ix d>
3
+ —) dx
X
23 f(5x4 —2x f(i/;-i- 2% Je4"zxdx J\/l — 8x JSx-sinx
+12)dx f (iz ~ 3cos x) dx - dx
X
2
— —) dx
X
24 2 4 3
(3x* + 5x (\/x_ 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 f (14 + cos x — 1)dx + 3x)*dx | -dx
5x - 6X)dx
— —) dx
X
26 f(4x5—z I(W f(l f7x-ex
+ 2) dx f(l + 3sinx f 3 i +30)%dx | -dx
x7 1-—6x
3 — COS x) dx
+ —> dx
X
27 f(3x5 — 5x f(s x4 fsin(4 f(l fo-cosx
+ 8)dx J (g + 5e* —5x)dx |+ 7x)*dx |-dx
7x — 2sin X) dx
- —) dx
X
28 2 8/ 5 1-5x x
(5x° +x (\/x_ 2 dx (2 5x-e
—10)dx J (i + 3e* +3x)%dx | -dx
x8 .
8 - 6 )dX
+ —> dx
X
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x
29 f(3x5 ~2 f(7 x5 fe“_xdx j\/l + 6x lex
+ 3) dx f (i + 4e* - cosx - dx
x4
2 — 2sin x) dx
+ —) dx
x
30 2 76 x 1+2x
(3x2 — 6x (Vs +97| [ 8+2dx | |3 3lnx - dx
9
+ 0,5)dx f (_3 — 4cos X) dx — x)%dx
x
5
+ —) dx
x
1
3 f(7x4—3x f(—z f(s\/;+5x fsin(6x f\/6—2x f6x-sinx
x
+ 14)dx B §> dx — 3sin X) dx | +5)dx - dx
x
32 5 7
(3x> —x ( x> V1 —2x( | x-cosx
+ 7)dx f(i + 4e* f 2 i - dx
x> . 3—x
4 -3 )dX
+ —) dx
x

10) OTBeTUTH Ha BOMPOCHI:
1.Yto Takoe onpeeeHHbINH HHTErpai ot GyHkiuu y = f(x) mo orpesky [a; b]?

2.B 4eM coCTOUT TeOMEeTPUIECKUN CMBICIT OMIPEACIICHHOT0 UHTeTpaia?
3.B yem cocTouT (hu3HUECKUN CMBICT ONIPEIeJICHHOTO HHTerpaia’?

4.C moMoIIbio Kakoil (popMyJsIbl BEIYUCISIOT ONpeAeICHHBIA HHTETpa?
5.KakoBbl OCHOBHBIE CBOMCTBA OINPEAECICHHOrO0 UHTErpaia?

6.KakoBa cxema peleHus 3a/1aui Ha BHIYMCIIEHUE MO (PUTYPBI C TOMOIIIBIO
ofpeielIeHHOro uHTerpana? (mpumep)

7. KaxoBa cxema penieHust pU3N4ecKX 3aau ¢ TOMOIIbIO ONPeIeIeHHOr0 HHTerpaa’?
(mpumep)

11) Ouenounoe 3aanue

1. HaiiTi miomaas GUrypsl, orpaHU4eHHON TUHUSIMHU:

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

2. CKOpOCTb TOUKH, ABMKYIIEHCS MPSAMOIMHENHO, 3alaHa ypaBHeHUeM S (t) = 3t
Beruncnute myTh, IPONUICHHBINA TOUYKOW 32 5 CEKYH]I IOCJIE Hayayla IBUKECHHUS.

3. Boruncauthk paboTy, COBEPLICHHYIO MPU PACTSHKEHUH MPY>KUHBI HA 6 CM, €CITu ISt
CKaTus ee Ha 3 CM HY>KHO NPUJIOKUTH cuity 15 H




12)Ouenounoe MHANBUAYaATbHOE 3a/1aHUE

Tekcr 3amanus: MHAMBUAYaTbHAs pad0Ta COCTOUT U3 4 3a1aHuii 32 BapUAHTOB.

KpI/ITepI/II/I OLICHKHU: KaXJ0€ BEPHO BBIIIOJIHEHHOC 3a1IaHUC OLICHUBACTCs B 1 6amn. Uroro:

Koi-Bo 6ayuioB OreHka
«5»
«4»
«3»
1 u meHee W@2»
Haiitu muiomans Gurypsl, orpaHi4eHHON JTMHUSAMU:
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=1Kk
0,x=1 2,y=0
2 y=4-x> , y=0 y=x"-4,y=0,x = y=4x-x",y=4 |y=4-x",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"+1,x=1,x=2, | y=x"-1,x=0,y=0 |[y=(x+1),y=1 y=x", y=vx
FO _Xay:()
5 Fx2+2,x=-2,x=1, y=-x3-l,x=0,x= y=4x — X", y =X, y=(x+1)2,y=3
y=0 -1, y=0 y=0 +x
6 y=x"-1,x=1,x=2, |y=x-1,x=-1,y=0 |y=4—-x",y=2- |y=x, y=(x—
y=0 x,y=0 2)%,x=0
7 y=x"-4,x=2,x=3, |y=-x-Lx=1,x= |y=(x+1)7y=3 |y=4-x",y=x+
y=0 -1, y=0 +x,y=0 2
8 y=x"+3,x=0,x=1, |y=x-1,x=-1, y=-x, y=(x+ |y=x+3,y=(x+
y=0 x=0, y=0 2% y=0 1y’
9 y=x+1,x=-1, y=x"-1,y=0 y=x,y=vx, y |y=4x-x,y=4
x=1, y=0 =0,x= -X
10 y=x+1,x=0,x=1, |y=x"-4,y=0 y=x,y=vx, y |y=&x+1%y=1
y=0 =0,x=9 -X
11 y=x-1,x=1,x=2, |y=x"-9,y=0 y2=x+2,y=4— y=vx, y=x"
y=0 x,y=0
12 y=-x-1,x=-2,x= |y=x"-1,y=0,x=0 y=3+xy=(x+

-1, y=0

1)?
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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=

14 y=x 42, x=-1, y=x"-9,y=0 , x= y=x,y=vX,y |Y=2-X,y=4-
x=1, y=0 1,x=2 =0,x =4 x?

15 y=X"+4, x=-1, y=-x-L,x=1,y=0 | y=4-X,y=4x— | y=+x, y=x’
x=1, y=0 xz,y=0

16 y=x"43,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=vX, y |y=x+2,y=4-
x=1, y=0 2,x=3 =0, x =3 x°

18 y=2x7, x=-1,x=2, |y=-x-1,x=2,x= |y=(x-2),y= x=0,y=-x",
y=0 0, y=0 X, y=0 y=(x+2)’

19 y=2x", x=-2,x=1, |[y=x’-1,x=-1,y=0 y=x,y=vVX, y |Y=4-x,y=4x-
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 I,x=-1 ~0,x=3 (x-2)°

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

22 y=x"+2, x=-1, y=x-1,x=-2,y=0 |y=x,y=4x-x’, |y=-x, y=(x+
x=1, y=0 y=0 2",

x=0

23 y=x"+3, x=-1, y=-x-1,x=2,x = y=x,y=%, y x=0,y=4x —x°,
x=0, y=0 1, y=0 =0,x =6 y=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=x+1,x=0,x=1, |y=x"-1,y=0, x= |y=2-x,y=4— |y=9-x",y=3-
y=0 0,x=1 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=(+
=0 0,x=-1 ~0,x=6 1)?

28 y:_X3_1aX:'2aX: FX2‘9;FO s X= - Y:3+X9Y:(X+ y:(X+2)27X:
-1, y=0 2,x=1 1%, y=0 0,

y=-x’

29 y=-xX+Lx=-1, [y=x’-1,x=0,y=0 |y=(x+2),y=- [y=3-x,y=9-

x=1, y=0 x>, y=0 X’
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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,x=7 0,y=x"

31 y=xX"+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"43,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-x°

Tema 2.1 MaTpuubl ¥ ONpeeIuTENH.

1) ITonp3ysick KOHCIIEKTOM JIEKLIUU U PEKOMEHAYEMON JTUTEPATypOil OTBETUTH HA BOIPOCHI:

1.YTo Ha3bIBalOT MaTpULEH?

2.Kakue maTpulibl Ha3bIBAIOTCS MPSIMOYTOJIBHBIMU? KBAaJJPATHBIMU?

3.Kakue Matpuilbl Ha3bIBAIOTCS PaBHBIMU?

4.YT0 Ha3bIBAIOT TJIAaBHOW JUArOHaIbI0 MATPULIbI?

5.Kakas kBagpaTHas MaTpHIla HA3bIBAETCS JUATOHAJIBHON? HYJIEBON? € AMHUYHON?
TPaHCIIOHUPOBAHHOMU? TPEYTroibHONU? CTYyNEeHYaTOMN?

6.Kakue npeoOpa3oBaHus MaTpUIbl HAa3bIBAIOTCS dJIeMeHTapHbIMU? Kak npuBecTH
MaTpHUlly K cTyneH4aromy Buay? (mpumep)

7.Yto Ha3pIBalOT cyMMoi MaTpull? B yem cocTout 00s3aTeNIbHOE YCIOBUE CYILIECTBOBAHUS
cymmbl Matpuni? Kakumu cBolicTBamu 00aiaetr cymma Matpuil? (mpumep)

8.UT0 Ha3bIBAIOT MPOU3BEICHUEM MATPUILIbl Ha YUCI0? (IpUMED)

9.Yto Ha3pIBAIOT Npou3BeACHUEM ABYX MaTpull? Kak HaliTH npou3BeeHUE IBYX MATPHIL?
B ueMm cocTouT 06s13aTenbHOE YCIOBHE CYLIECTBOBAaHM MTpou3BeeHus MaTpull? Kakumu
CBOMCTBaMHM 00J1aJ1aeT Mpou3BeIeHUE MaTpull? (pumep)

10.YTo Ha3bIBAIOT ONPEACIUTENIEM KBaJAPaTHON MaTpUILbl? ONPEAEIUTEIIEM BTOPOTO
nopsika? onpeaenuTeseM Tperbero nopsaka? Kakumu cBoiicTBaMu 00J1aJaeT ONPEAEIUTEND?

11.B ueMm cocTOUT METOA TPEYTOIbHUKOB JIs1 BEIYACICHUSI ONIPEEIUTENS TPETHETO
nopsiaka? (mpumep)

12.YTo0 Ha3bIBalOT MUHOPOM? anreOpanyecKuM JOMOJIHEHUEM dJIEMEHTa ONIPEIeIUTENS?
(mprmep)

13.B ueM cOCTOUT METO/ Pa3JIOKEHUS 10 DJIEMEHTaM CTPOKH (CTOJIOIA)
JUISL BBIYUCIICHUSI ONPEAETUTENS TPEThEro Mopsaka? BBICIIETo nopsaka? (mpumep)

14.B uem coctout metoA ['aycca a1t BBIUUCICHUS ONIpeeuTeNel BhICIIEro nopsiaka?

3)BBINOIHUTE OIIEHOYHO 3a]aHUE:!

o 3 7 4 1 0 2 4 2 1
1. BEINOTHUTH NEHCTBUS HA/l MATPULIAMU: A = ,B= ,C= :
1 5 2 6 4 3 7 35

1) A-C+B
2) SA+3B-7C
2.  Boruncnuts npousBenenue matpuil: A*B

RN i

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

3.BBINTOTHUTD IEUCTBUS HAJl MaTPULIAMH:
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1 5 3 4) (1 3

341
215-2—101+50-(
6 41

2 0 13 1 -4

4.  BbIYHUCIUTH ONPEACITUTENb!

%l

DI S

4) O11eHOYHOE UHUBUIYAJIbHOE 3a/JaHue

0131

1241)

3 2 _1 1 2 3 4
34 3 8 4H R 3 41
11 5 3412
4 1 2 3

TekcT 3aganusi: HHIMBUyalbHas paboTa COCTOUT U3 2 3aJaHuil 32 BapuaHTOB.

Kpurepuu: Nel — 36 (1+2)

Hroro:

Ne2 — 36 (1+1+1)

Koin-Bo 6ayuios

Orenka

«5»

«dy

3»

2 ¥ MEeHee

2»

1.Bb1yMCIUTD Onpeae/uTes n.

Bapuant | Boruncinre onpeaenuresib 3 Boruucaure onpeaeanresnb 4 nopsiaka,
MOPSAAKA, UCIOJIb3YSl METO/ HCIOJIb3YSl METO/I Pa3JI0OsKeHHS 110
TPEYroJIbHHKOB 3JIEMEHTAM CTPOKH (cT0s1011a)

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 50 1 1
1 4 -1 2
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28 -1 1 5 2 =2 1 1
5 2 -3 3 -1 5 4

1 3 -2 7 1 -3 0

2 1 0 -6

29 4 -1 =2 -1 1 -3 2
3 1 0 0 4 2 -7

-2 5 -1 1 -1 2 =2

3 0 1 5

30 2 =2 4 5 6 0 1
2 -1 -3 -3 -1 4 2

1 4 3 6 0 -5 1

4 -2 1 2

31 1 7 =3 1 -2 -5 1
2 4 -1 3 1 —4 0

3 —4 6 -1 1 -2 3

4 0 -5 1

32 3 -4 2 -4 5 1 1
-1 1 5 2 -1 0 3

7 0 -1 7 =7 3 0

1 2 -4 1

ZlhﬂHOHHHTeHeﬁCTBHHlHUIManHHaMH.

Bapuaunrt
1 3 4 1\(1 5 3 4 1 3
(1241)
21 5|2 =1 0 1|+|5 o |
01 31
6 4 1)\2 0 1 3) \1 -4
2 (1 3 4)
2 0 1 103
21013 1 41
[ ]-51—4+[ ]-321
3012 4 21 3
10 2 215
(2 1 3
3 (1 3 1 -3 4 1) (5 2
2 71 3
51 2 1 0 2|+(1 -6]|-
01 2 11
31 31 57) (2
4 7 2
f1—3450111112
0 1 —23-53+3—22-10
1 1 1 2 5 -4 0)(2 3
1 4
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1 0 3 1
21 6 2
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(3 2 1

41 6|2
6 4 23 0 4 1
12043
21320

6

—
N a o
~— I~ AT
<+ ~ SN
(@]
-
— RO - o !
- —
a n <t —
NG
SR — -« " T
N\
n T N ¥ ~ + « - ™
/ \ I
N o |aa ¥ © <
o~ _ I ~ - e
—
o « ® = |t = e ~ _
N—or [\ -~/
. — ~| ~
= — + wn - T G S A
~— N N/ T
| T o o N o
U
e Ny PP LB B
+ ~
SO T S P — NG LA ) A CH I T
+ = (7 e : —
n O o < T :
—— " a S S e
: n <
/ \ N——
¢ AN (S RS R . o - —
— | —— "
. AN~ _
25 - — N\ <t o
! T VNa e —
< o - O e - T ~
I
T uwn e
a o o o | | N — - e
— ] NG _ N y \ ,
[— e [o\]
>} (=) — — A

37

13




-2 1 3 -4

[

-1 3
1
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-1 0 4

1 2

2

1

(4 0 2

2 -1

1

-1 0 2

-2 1

JE

1 1 -1
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1 3 -5 0
01 2
1 2 3
-1 4 -2
-1 -3
4

5
5)

-4 3
1
-2 1

(1 -1 0)
0

2
-2\ 1

-1 23 5)0 3 4
0

\1

0 4

-1 1
1
S -3 0 4

2
0
1

[
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29 2 1
1 2 3
1 4 -1 2 1 4 0 1 0 4
: - 13 4 2
3 -1 5 3)|-71 3 2 -3 5§
-2 50
4 1 2
30 5 3 8
3 21
2 -2 3 2 4 0 6 0 5
: - 14 6 3
6 3 5 2)16 7 2 4 2 7
2 3 5
4 2 1
31 2 4 5 1 3
1 3 5 4
3 31 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
21 01 3 1 4 1
15 1 -4+ 13 2 1
3012 4 21 3
-1 0 2 215
1

Tema 2.2 Pemenue cucteM JUHEHHBIX alreOpandeckux ypaBHEHHH.

1. HOJ'IB3y}ICL KOHCIICKTOM JICKIITUU U peKOMeHI[yeMOﬁ HHTepaTypOﬁ OTBCTUTH HA BOIIPOCHI:

VYceTHbll ppoHTATBHBIA KOHTPOIIb

Yto Ha3bIBAIOT 3JIEMEHTAPHON CUCTEMON JTMHEWHBIX aNredpandeckux ypaBHEHUN

(CTIAY)?

Yro HazpiBaroT penieHueM aeMeHTapHon CJIAY?
UTto Ha3BIBAIOT OCHOBHOW MAaTpUIIEH, pacCIIUPEHHON MaTpUIIeH, CTOI0IIOM
CBOOOJTHBIX YJIEHOB, CTOJOIIOM HEM3BECTHBIX, 37eMeHTapHoi CIIAY?

KakoBbl ocHOBHBIE MeTO1bI pemienns CJIAY?
B uem cyts Mmerona Kpamepa ans pemenus CJIAY? (mpumep)
B uem cyth metona [Maycca mst pemenus CJIAY? (mpumep)

2. CocTaBUTh KOHCIIEKT BoIpoca «MaTpuyHBIM METOJ PEIICHNs CHCTEM JIMHEWHBIX YPaBHEHUI.

3. OueHo4HOE 3a/1aHNE
1. Pewuumo CJIAY: a) memooom Kpamepa 6) memooom I'aycca
kx +ly + mz =n,
px+qy+rz=s,
tx+fy+gz=h.

Bapwnanr | k [ m n

p

q

r

4

1 1 -1 0 2

3

-2
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5 1 4 2 1 9 3 -1 0
6 1 3 5 -2 0 1 0 2 5
2 3 11 5§
2. BwruucnauTh onpenenuTenb:|] 1 2
33 9 5
21 3 2

4.0OueHOYHOE UHANBU1YaJIbHOE 3aJaHHE
Tekcr 3amanusa: HHAUBUAYaIbHAs pab0Ta COCTOUT W3 2 3aJIaHuii 25 BapUaHTOB.

Nel — 5 GannoB (4 Ganna — 3a KaXIbIi ONpeaenuTeNb, 16amt — oTBeT)
No2 — 5 GamnoB (2 6amina — npsiMoi Xo1, 2 6amia — oOpaTHBIM X0/, 1 6amt — OTBET)

Hroro:

Koi-Bo Gamios

Orenka

9-10

«5»

7-8

«»

5-6

3»

4 1 MeHee

@»

1. lana cucrema nuHelHBIX ypaBHeHUH. Pemmmte ee 1) metogom Kpamepa; 2) merogom ["aycca.

Bapuant Bapuant

1 2x, 4+ x5 +3x3 =7, 17 2x,— x, —3x; =0,
le +3x2 + XS = 1, 3x1 +4.XZ +2)C3 = 1,
3x +2x, +x3 =6; X, +5x, + x3=-3;

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

3 3x; — Xy + 23 =12, 19 3x,+ x, + x3=-4,
X +2x, +4x5 =6, —3x; +5x, +6x5 =36,
Sxp+xy +2x3 =3; X —4x, =2x; =-19;

4 2x, — X, +3x; =4, 20 3%, — X+ x3=-11,
X +3x, — x5 =11, Sxp 4+ xy+2x53 =8,

Xy =2xy +2x3 =-T; X, +2x, +4 x5 =16;

5 3x; —2x, +4x; =12, 21 3%, — X, + x3=9,
3x1 +4x2 _ZX3 = 6, le + x2 +2.X3 = 11,
2x; —xy —x3 =-9; X, +2x, +4x5 =19;
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6 8x; +3x, —6x; =—4, 22 2x,+3x, + x3=4,
4x; + xy =3x3 =-5; 3 +2x, + x3=1;

7 dx,+xy —3x; =9, 23 2x +3x, + x3 =12,

X+ Xy —x3 =2, 2x, + x, +3x; =16,

8 2x, +3x, +4x; =33, 24 X, — 2x, +3x5 =14,
7x1 —5x2 = 24, le +3x2 _4X3 = _16,
4x, +11x; = 39; 3x; —2x, —5x3 =-8;

9 2x; +3x, +4x; =12, 25 3x, +4x,—2x, =11,
Tx; —5x, +3x3 =33, 2x,— x,— x; =4,

4x, + x;=-T, 3x, —2x, +4x, =11.
10 x| +4x; —x3 =6, 26 2x) + x5 +3x5 =7,
5x, +4x; =-20, 2x, +3x, + x5 =1,
3x; —2xy +5x; =-22; 3x;+2x, + x5 =6

1 1 3x1 _Z.X2 +4.X3 = 21, 27 3x1 - x2 + X3 = 12,
3x; +4x, —2x53 =9, X, +2x, +4x5 =6,
2x;,— x5 — x3=10; Sx;+xy +2x53 =3;

12 3x; —2x, —5x5 =5, 28 8x; +3x, —6x; =4,
2x1 +3x2 _4.X3 = 12, .xl + x2 _Z.X:3 = 2,

X =2xy +3x3 =—1; 4x; 4+ xy = 3x3 =-5;

13 4xp+ xy +dx; =19, 29 X +4xy — x5 =6,

X+ Xy +2x3=8; 3x; —2xy +5x;3 = -22;
14 2x,— Xy +2x5 =0, 30 2x,— X, +2x; =8,
dx,+ x, +4x; =6, X+ xy +2x3 =11,
X+ Xy +2x3=4 4x; + xy +4x5=22;
15 2x,— X, +2x5 =8, 31 3%, — X, + x3=9,
x1+ XQ +2.X3=11, le+ x2 +2.X3=11,
4x; + xy +4x5=22; X, +2x, +4x5 =19;
X; +5x, + x5 =20, 3x,+ x,+ x3=-4,
3x,+4x, +2x3 =15; X, — 4x, =2x; =-9;

Tema 3.1 MHOXkecTBa M1 OTHOLIEHUSI.
1)YcTHblil ppoHTATBHBIN KOHTPOIb
ITosb3ysich KOHCIIEKTOM JIEKLIUU U PEKOMEHAYEMOU JTUTEPATYpO OTBETUTH HA BOIPOCHI:

e Uro u3yuaer AuCKpeTHas MaTeMaruka?



e YT0 Ha3bIBAIOT MHOXKECTBOM, 3JIEMEHTAMH MHOKECTBA?

e Kaxkue BUIBI MHOXKECTB OBIBAIOT?

e CnocoObl 3a1aHUsI MHOXKECTB?

e Omnepanuu HaJ MHOKECTBAMH M MX WJUTFOCTPALIMS C IIOMOIIBIO KpyroB Ditnepa?

e (OCHOBHBIE CBOICTBA ONE€pALU HAJ MHOXKECTBAMU?

e JlekapTOBO MPOM3BEICHUE MHOXKECTB U €ro CTeNeHb? 3anucarbh GopMyiny KOIMYecTBa
3JIEMEHTOB B 00BEIMHEHUU IBYX KOHEYHBIX MHOXECTB.

e 3anucath GOpMyITy KOJTHYECTBA JIEMEHTOB B 00bEIMHEHUH JIBYX KOHEUHBIX MHOXECTB.

2)O1eHo4yHOE 3aJaHue

1. lanbl cnenyroime napbl MHOKECTB:
1) A= {a;06;8}, B={a;06;8;1; 1};
2) A={r;n;e}, B={a;0;B};
3) A={e; m;ry, B={r; m;ej}.
3amanue: a) HaWAUTE I KKIOW Mapbl MOAXOsIIee YHUBEpCaTIbHOE MHOKECTBO;
0) CBsI3aHbI JIM APl OJTHAM U3 COOTHOILICHUN: =, &, = ;

B) HailiuTe nepeceueHue A4 N B;
') HaiauTe pasHocTh A\ B;

1) HaiauTe A U B;
€) n300pa3uTe KKy Mapy MHOXKECTB IIPH IMOMOIIH JuarpaMm Diiniepa-Benna.
2. I[IpoBepbTe paBEHCTBO MHOXKECTB:

l)a)AUE (4N ByU 4
6)B\Ad=4 B UB,
B) A\ (B\C)=(4\O)\(B\ ).
2)a) 4 Up= N pU 4;
6)B\Ad= Y BN 4,
B) (A\B)\ C=(4\ O\ (B\ ).
3)a)An E:(:i U E)ﬂA;
6)B\A=uNB)yU 4,
B) A\B\C=\B) [ 4\ 0.

3)O1eH0YHOEe UHANBUAYAJIBHOE 3a1aHUE

Tekct 3amanusi: HHAUBUAYyaIbHAsA paboTa COCTOUT U3 3 3a1aHnil 32 BapHaHTOB.

KpI/ITepI/II/I OLCHKU: KAXKJA0C€ BEPHO BBIITIOJIHCHHOC 3aIdHUC OLICHUBACTCS B 1 Gamn.

Ne 1 — 5 GasuioB

Ne2 — 2 Gasuia
Ne3 — 3 0amn
Hroro:
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Kon-Bo 6aminos Ouenka
9-10 «S5»
7-8 «4»
5-6 «3»
4 u meHee «2»

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

No MmuoxecTtBO 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}
0. {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,b,cyx} {1,34,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,a,7} {5,a,b,c,7}
23. {1,3,6,7,4} {6,8,7,1,4}
24, {a,c,d,x,1} {a,cx,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} fa,b,c, d,r}
29, {6,7,8,2} {2,4,5,6,7.}
30. {a, bcyx} {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. H3o6pa3utb MHOXeECTBO D ¢ moMoIso Kpyros Jisepa.



No MmuoxectBo D No MmuoxecTtBo D
1. 2.
(A " B)uC (ANB)uUC
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)uUC (ANB)uUC
13. 14.
(AU B)NC (AnB)uUC
15. 16.
(AUB)NC (AUB)N (AU Q)
17. 18.
(ANB)U (AN C) (ANB)U( AnC)
19. 20
(AUB) N (AU Q) (A N B)UC
21 22
(ANB)U( ANC) (AnB)uU C
23 24
(AnB)uC (AuB)nC
25 26
(AN BUC (AUB) N C
27 28
(ANB)uU C (ANnB)UC
29 30
(AUB)NC (AnB)uUC
31 32 (ANB)U(ANC)
(AUB)N C

3. U3BecTHO, 4TO M3 N YYEHHKOB CIIOPTOM YBIIEKAIOTCS @ YYEHUKOB, POrpaMMHpPOBaHUEM b,
MaTeMaTHUKOM ¢, CIOPTOM M NpOrpaMMHUpOBaHUEM d, CIOPTOM M MaTeMaTUKOH e,
IPOrpaMMHUPOBAHUEM M MAaTEMAaTUKOM f , CIOPTOM, MaTeMaTUKON U MPOTrPaMMHUPOBAHUEM g

YYEHUKOB.

CKOJIBKO YYEHUKOB YBJIEKA€TCS TOJIBKO TMporpammupoBanreM? (CKOJIBKO

YYCHHUKOB YBJICKACTCS TOJIBKO MaTeMaTukoii? CKOJIBKO Y4YCHHUKOB HUYEM HC yBHCKaeTCH?

Bapuanr 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
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9. 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 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

Tewma 3.2 OcHOBHBIE TIOHATHSI TEOPUU TPAPOB.

1.OTBETUTH HA BOIPOCHI:

1y
2)
3)
4)
5)
6)
7)

Jlatb omnpenenenue nNoHATUs rpada.
[Tepeuncnure OCHOBHBIE BUJIbI TpadoOB.
[Tepeuncnure ciocoObl 3a1aHus rpados.

UYTto Ha3bIBaeTCS MapLIPyTOM, HAYAJIOM U KOHIIOM Mapuipyrta?
[aiite omnpeneneHue nenu, NepeyrucanTe BUAbI LIETEH.

[HaiiTe onpenenenune HUKiIa, NEPEUUCITUTE BUABI IUKIIOB.
[aiite onpeneneHne NOHATUA JIEPEBO.

2. BBIOJIHUTE OIIEHOYHOE 3a[aHUE:

1) Jaun rpad

A) 3anummuTe KOIU4YeCTBO pedep U BepIIuH rpada;

B) Onpenenuth kpaTyaifiiiiuii myTh U3 BepIIUHLI | B BepmnHy § ams rpada, mpeAcTaBIeHHOTO Ha
PHUCYHKE;

C) 3anumuTe HOMEpa BEPILINH, UMEIOIINX OJMHAKOBYIO CTETICHb:
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2) I'pad 3aman quarpamMMoii.

A) CocraBbTe MapuIpyThl JJIMHBI 5 U3 BEPIIUHBI YV B BepuHy Vs. CocTaBbTe MPOCTYIO 1IETb,
COCIMHSIOIIYIO 3TH BEPILIUHBI.

B) ITocTpoiite mpocToi UKL, COACPKAIINI BEPIIUHY V4.

Vi

Ve

V2

Vs

Vs
Vs

3)Cymma creneneit BepmuH rpada pasHa 8. Haliaure yncio pedep.
4)Yucno pebdep rpada paBuo 12. Haiitu cymmy crenenei BepiuH rpada.

5)/au rpad

X3 ay X3
ﬂlmag
X1 X4
3anucaTh MaTpUIly CMEKHOCTH rpada.

6) lan rpad. 3anucaTh KpaT4alinii MyTh U3 BEpPIIUHBI | B BepLIMHY 6.

Tema 4.1 KomMmrmiekcHBIE UHclia U JeMCTBUS HaJl HUMH.
1)YcTHblil ppoHTATBHBIN KOHTPOIb

HOJ’IBSYSICB KOHCIICKTOM JICKIIUU U peKOMeHJIyeMOﬁ J'II/ITepaTypOI\/’I OTBCTUTH Ha BOITPOCHI:
47



2)

Urto takoe MHMMas eauHuIa? Kak BIUUCISIOT CTEIIEHH MHUMOW €UHULIBI? (TIpUMeEp).
Kakoe uncno Ha3pIBaeTCsl KOMILUIEKCHBIM?

Kakue koMIiekcHbIe Yyiclia Ha3bIBAIOTCSAY YUCTO MHUMBIMU, PABHBIMU, CONIPSDKEHHBIMU?
Kak reomerpuuecku n300pakaroTcsi KOMIUIEKCHBIE Yncia?

Kak 3anuceiBaeTcsi KOMIUIEKCHOE YKCIIO B anredpandeckoit popme?

Kak BBINOJTHSIOTCS CIOKEHUE , BBIUMTAHUE ,YMHOXEHHE KOMIUIEKCHBIX YHCEN B
anredpandeckoi popme? (mpumep).

Kak BbIMOIHSAETCS ACTIEHUE KOMIUIEKCHBIX YHCell B aredpandeckoii hopme? (mpumep)
Uro Ha3pIBaeTCAd MOIYJIEM M apryMEHTOM KOMIUIEKCHOTro uucia? 3anuiure GopMyIibl
JUTSL MOAYJISI U @pT'yMEHTa KOMILJIEKCHOTO YHUCIIA.

Kak 3anuceiBaeTcsi KOMIUIEKCHOE YHCIIO B TPUTOHOMETPHUYECKOH Gopme?

Kak 3anuceiBaeTcsi KOMIUIEKCHOE YHCIIO B MTOKazaTtenbHou hopme?

Kak BbIOMHUTH Tepexoa OT anreOpamueckodl (opmbl KOMIUIEKCHOTO  4YHCIa K
TPUTOHOMETPUUECKOM? K IIOKa3aTEIbHOMN?

Kak BBIIONHUTH MEpexoa OT TPUTOHOMETPUYECKOW (OPMbI KOMIUIEKCHOTO 4YHCTa K
anredbpanyeckoii? OT mokaszarenabHoON ? BBIMOMHUTE KOHCHEKT Bompoca «/leiicTBust Haj
KOMIUICKCHBIMU YHCIIAMHU B TPUTOHOMETPUIECKON U TIOKa3aTeIbHON Gopmey

BeImonHUTE  KOHCHEKT BOIIpOCa <<I[eﬁCTBHH HaJg KOMIIJICKCHBIMM 4YHCJIaMH B

TPUTOHOMETPHUECKOH U MOKa3aTeabHOU (hopMer.

3)O1eHouHOE 3a1aHHE

Bapuant 1

1. Beruucnuthb i

3455, 77960, ;52081. ;1232
;oL ;L ;oL .

2. BBIOTHUTE IEUCTBUS B aredpandeckoid hopme 3ammcu:

D3 6) (4+)(2-20): 1) (-6+2i)+(-6-2)
=

3. 3anucaTh KOMIUIEKCHOE YHCJIO B TPUTOHOMETPUUYECKOH popme:
a)z; =3V2+3iV2  G)zy=—1+i B)zz3=—i
4. 3anucath KOMIUIEKCHOE YHCIIO B MIOKAa3aTenbHON dhopme:

V3

a)zy =>— i 6) z, = 8 — 8iV3 B)zs = 2i

2

5. 3anucaTh KOMIUIEKCHOE YUCIIO alredpandeckoil B hopme:

2Tl
a)z = 3(c035?n+isin5?n) 0)z=">5e3

Bapuanrt 2

1. Beruncnutey i

:17185. :20. :9863. ;8618
B St ;o .

2. BeimonHuTh AelcTBUA B aredpandeckoii hopme 3amucu:

a) 421_?' . 6) (5-4i)(3+2i): B) (3+5i)—(6+3i)
+5i
3. 3anucarh KOMIIJIEKCHOE YUCIIO B TPUTOHOMETPUYECKOH (opme:
a)z; =V3+i 6) z, = 232 — 2iV/6 B)z3 = 7i
4. 3anucath KOMIUIEKCHOE YHCIIO B TIOKa3aTeIbHON dhopme:
a) z; = —3V3i + 3i 6)z, = 2+ 2i B)z3 = —5i

5. 3anucaTh KOMIUIEKCHOE YUCIIO alre0pandeckoit B hopme:

a) z = 8(cos%ﬂ +1i sin%n) 0)z=2e 6

11mi
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4)O1eHoYHOe UHIWBUyaJbHOE 3aJJaHHe
Tekct 3amanus: HAUBUTyaIbHAs paboTa COCTOUT U3 4 3a7aHuii 32 BapuaHTOB.

Kpurtepun oneHKH: Kax10€ BEPHO BBIIIOJHEHHOE 33aJaHHEe OlleHUBaeTcs B 1 Oa.

Ne 1 -1 6amn
No2 — 4 Ganna
No3 — 1 Gann
Ne4 — 2 Ganmna
Hroro:
Komn-Bo 6amnos Omnenka
8 «S»
6-7 «y»
4-5 «3»
3 u MeHee «2»
Bapuant | Beruuciure | Beimonnure N3ob6pazute 3anummuTe zZz B
JeicTBUS reOMETPUUYECKU TPUTOHOMETPUICCKON U
MoKa3arenbHOU opMme
a)zy + 23;0)z; —
Zy;B)Z1 "
Z;T)Z1 + Zp,
1 (78940 z1=1-24;z, =2+ | z;=1-24; Z3=3-34;
1
2 i78533 Zl=2-4’l"; Zy = 5+ 21:2-4’1‘/ Z3= 3-/[,,
1
3 ;34962 z1=3-51;2z, = 2+ | z;=3-54; Z3=3
1
4 i45675 Zl=4-7’l"; Zy = 3+ 21:4-7’1‘/; Z3:'10
1
5 (56784 z,=7-44;2, =1+ | z,=T-44; Z3=64;
44
6 j67893 z1=24;2, =9 — | z;=-24 Z3=-54;
31
7 (78910 7,=61;2, = 4 — 2,=61; Z3:ﬁ_l i
54 22
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3 89103 17 =104i;2, =8 — | z,=104 z=2_ B,
by 2 2
9 {91016 |z =iz, =5 —4i | z;=-i z,=Y2_ 2,
2 2
10 ;23765 z,=8i;2, =1— Z;=84 Z3=1-1;
61
11 i72318 21:_2_'_2/[:; Zy = 31 Z1:—2+2/l: Z3:—1+’i;
12 ;61327 7y =-3-44d; 2, = Z, =-3-44; Z3=2421;
-84
13 j24600 Z1=-4454; 2, = 7i | z;=-4+54; 23=-2-24;
14 i785 Z1:5'2’i; Zy = —44 Z1:5-2fi Z3:-3+3’i«;
15 i853 Zl=6+/i’; Zy = 51 Zl=6+’i/ Z3=— 3‘4',
16 i534 Zl=1-2/l:; Zy = 2+ Z1:1'2/i’; Z3:-7/i’
31
17 {535 2=2424; 2, = 94 | zy=2424; z3=4
18 i856 Z1:'2’i; Zy = -|-3/L Z1:-2’i; Z3—'5
19 9397 Z1=1;2, =7+ 34 | z;=4 z3=-51;
20 i2250 Z1:2"i; Zy = 241 21:2-’1‘/ Z3= __3+l 1
2 2
71 ;3139 zi=—44; 2, = 34 Z=—44 Zz=-1+4;
7 j1148 Z21=-24;2, =1 Z1=-21 Z3= — ﬁ_,_l
2 2
23 ;75401 z2:=2-7i;2, = 1 — | z,=2-74; z=2 4 24
2 2 2
24 ;466 z;=1-24;2z, = 1+ | z,=1-24; z3=-2
24
25 725 Z1=4+24; 7z, = 5 — | z;=4+424; 73=-84;
1
26 i7894-1 21:1+2/i; Zy = 2 — 21:1—7/[',; Z3:3-3’i«;
1
27 34963 Z1=3+51; 25 = 2 — | z;=3+51; Z3=3

1
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28 §56785 z1=T+44i; 2z, = 1 — | z;=3-44; Z3=61;
44
29 j78911 Z1=61i; 2z, = 4+ 2,=61; R ER
g= -
54 2 2
30 (91017 Z1=4; 2, = 2 —4d | Z;=-4 vz vz
Z3= o~
31 (72319 Zy=-2-24; 7y = 34 | zy=-2+24 Z3=-1+1;
32 j24601 Z1=4454; 2, = 74 | z;=-4-54; Z3=-2-24;
Tema 5.1 OcHOBHBIC TOHSTHSI KOMOUHATOPUKHU
1. OTBETUTH HA BOIIPOCHI:
1) Jlate ompezneneHue nepecTaHOBKH, COUETAHUS U pa3MELICHUS.
2) JlaTp ompezaeneHue MOHATHUS TOJCTAHOBKA.
3) Uto Ha3bIBaeTCS OTOOpaKEHHEM?
4) Kakue Bubl 0TOOpaskeHui ObIBaIOT?
2. [Tonp3ysick pekoMEHAYEeMOW JUTEpaTypoil cienaTh KOHCHEKT BompocoB «Kommozuius

¢yukuuii» u «bunom HeroroHay.

3.CaMocCTOATENbHOE BBIMOJHEHUE THIIOBOTO pacdeTa (B3aMMONIpPOBEpPKAa IO ATalOHY
peleHus):
1. B uBeTOYHOM Mara3mHe MMEIKOTCS B MPOJAXe S5 pa3IMYHbIX BUIOB LBETOB. [lokynarento

TpebyeTcs cocTaBUTh OyKeT U3 7 11BeTOB. CKOJBKMUMU CIIOCO0aMU MOYKHO 3TO ClIeTaTh?

2.  My3bIKaabHBIA KOHIIEPT COCTOUT U3 3-X MECEH U 2-X CKPUMUYHBIX Tbec. CKOIbKUMHU
croco0amMM MO>KHO COCTaBHMTb ITPOrpaMMy KOHIIEPTa Tak, YTOObI OH HAUMHAJICS M OKAHYMBAJICS
UCITIOJIHEHUEM IECHU U YTOOBl CKPUITUYHBIE MBECHI HE UCTIONHAIMCH OJIHA 3a JJPYTOM.

3. Ckonbko pa3nuyHbIX 3-Xx OYKBEHHBIX CJIOB MOXHO 00pa3oBaTh, HCIOJIb3YS OYKBBI
COCTaBJIAOLIME Bally (aMWINIO, IPUYEM 3T CJIOBA JOJDKHBI HAYMHATBCS M OKaHYMBATHCS
COTJIACHBIMH, a B CEpEIMHE JI0JKHA CTOSATH IilacHasi OyKBa.

4 3anmumnTe pasnoxkenne 6uHoma (x+y)*

4. OuleHOYHOE UHIAUBHAYaJIbHOE 3aJaHHE
TexcT 3ajaHus: HHAMBUyalbHas paboTa COCTOUT U3 4 3aaHuii 32 BapUaHTOB.

Kputepun onieHKH: Kak/10€ BEpHO BBIIIOJHEHHOE 3a/JaHUE OlleHuBaeTcs B 1 Ga.

Hroro:
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Koun-Bo 6amioB OnecHka
4 «5»
3 «4»
2 «3»
1 1 mcHee «2»

Bapuant

3amaun

My3bIKanbHbINH KOHIEPT COCTOUT U3 3-X MECEH U 2-X CKPUIUYHBIX IIbEC.
CKONBPKMMH CHOCOOAMH MOKHO COCTaBHUTh NMPOTPaMMY KOHIIEPTA TaK, YTOOBI
OH HAYMHAJICA U OKAHYMBAJICS UCTIOJTHEHUEM MTECHU U YTOOBI CKPUITMYHbBIC
MbECHI HE UCTIOIHSUIUCH OJTHA 32 APYTOM.

Hexro nmeer 8 pa3nudHbIX nap nepyaTtok. CKOJIBKUME CIIOCO0aMU OH MOKET
0TOOpaTh OJIHY MEepPUaTKY AJIsi IPABOW PYKU U OJHY JUIA JIEBOM TaK, YTOOBI OHU
HE MpUHAJIekKaIU OJIHOM nape?

CKOJIBKUMH CITOCOOaMH MOYKHO PACIIOJIOKUTh B OJUH PSI/T 5 KPaCHBIX MsUeH,
4 4epHBIX U 5 O€NbIX MsUel Tak, YTOOBI MSUH, JIEXKAIINE Ha KpasiX, ObUIN
OHOTO 1BeTa?

Nmeertcs konona u3 36 kapT 4-x MacTell, 3aHyMEpPOBAHHBIX B KaXKJI0M MacTH
1,2,3,4,5,6,7,8,9. [logcunrarh, CKOJLKHMH CIIOCOOAMH MOKHO BBIOPATH 5
KapT, YTO CPEIIM HUX OKAXKYTCS YETHIPE KapThl U3 5 C OJMHAKOBBIMHU
HOMEpamH.

[Taccaxxupckuii moe31 COCTOUT U3 2-X OarakHbIX BaroHOB, 4-X
TUTAKAPTHBIX U 3-X KyMUPOBaHHBIX. CKOJBKUMHU CIOCOOaMU MOKHO
chopmMupoBaTh COCTaB, €CJIM OaraXHbI€ BarOHBI JIOJDKHBI HAXOJIUTHCS B €70
Hayajie, a KyIMpOBaHHBIE B €r0 KOHIIE.

[IpeanpusiTie MOKET MPEICTaBUTH padOTy MO OJHOM CHeHallb HOCTH 4-M
JKEHIIIMHAM, TI0 APYTOH - 5 My>KUMHaAM U 10 3-ei - 3-eM paboTHHKaM JF000To
rmojia. CKOJIBKMMH CIIOCOOAMH MOKHO 3aIlOJIHUTh OTH MECTa, SCJIU HMEIOTCS
10 My>X4uH U 8 KEHIINH?

B knacce 12 nesouek u 10 ManpbunkoB. CKOJBKHUMH CIIOCOOAMHU MOYKHO
MIOCTPOUTH UX B OJIHY ILIEPEHTY, €CJIM B HEHl BCE IEBOYKH, B3AThIE OTIEIBHO,
Y BCE MAJbYMKHU JTOJDKHBI CTOSATH 110 POCTY?

Nmeercs komona u3 36 kapT 4-x MacTell, 3aHyMEPOBaHHBIX B KaXX/10M MacTu
1,2,3,4,5,6,7,8,9. [loncuanrarh, CKOIBKHUMH CIIOCOOAMHU MOKHO BBIOpaTh 5
KapT, 4TO CPEeIM HUX OKAXYTCS 5 KapT OJTHOM MaCTH.

CKOIBbKMMHU CITOCOOaMH MOKHO PACCTAaBUTh Ha MOJIKE 7 KHUT, €cliu a) 2
OTpeieIeHHbIe KHUTH JOJDKHBI CTOSITh PSIIOM O) 9TH 2 KHUTH HE JTOJIKHBI
CTOSITH PSATOM.

B teuenne 10 Henmenb cTyneHTsl cnaroT 10 s5Kk3aMEHOB B TOM YHCIIE ABA MO
MaTemaTtuke. CKOJIBKUMH CIIOCO0aMHU MOXHO paclpeAeNuTh 3K3aMeHbI 10
HEJIeNsIM TaK, 4YTOOBI K3aMEHBI [0 MaTeMaTUKE HE CIIE0BAIM OJIMH 32
npyrum?

I'opon umeer BUI NPSAMOYTOJIbHUKA, PA3JIEICHHOIO YIUIAMH Ha KBaJpaThl.
Takux KBaJpaTOB B HANPaBJIEHHUH C CEBEpa Ha 10T "n", c BOCTOKA HA 3amaj
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"k".CKOIbKO UMEETCS KpaTYalIIiX TOPOT OT OJHOM M3 BEPIINH
MPSIMOYTOJIbHUKA JIO MPOTHUBOMOI0KHON ?

Nmeercs konona u3 36 kapt 4-x MacTeid, 3aHyMEPOBAHHBIX B KaXKJI0M MacTH
1,2,3,4,5,6,7,8,9. Iloncunrarh, 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 MOXKHO 00pa30BaTh, UCTIOIb3Ys
OYKBBI COCTaBJISIONINE BAIlly (PaMIIINIO, TPUYEM 3TH CIOBA JOJIKHBI
HAYMHATHCA ¥ OKAHYMBATHCS COIVIACHBIMM, a B CEPEAMHE JOJKHA CTOSITh
riiacHasi OykBa.

CkoapKUMH crioco0aMu U3 5 CynpyKeCKHX Map MOKHO 0ToOpath 4-x
YeJIOBEK, €CIIM @) B YUCIIO OTOOPaHHBIX JTOJKHBI BXOJUTH 2 MY>KYUH U 2
KCHIUHBI; 0) HUKaKas Cynpy)Keckas rapa He JOJDKHA BXOJIUTH B 3TO YHUCIIO?
CxonbkuMH criocobamu u3 28 KocTeld JOMHHO MOYKHO BBIOpaTh 2 KOCTH
TaK, YTOOBI UX MOYKHO IPUJIOKUTH APYT K Opyry?

Bbpocatotcs Tpu urpanbHbie KOCTH (¢ 6 rpaHsaMu Kaxkaas). CKOJIbKUMHU
crocob6aMy OHM MOT'YT YIacTh TaK, 4YTO JMOO BCE OKa3aBIIMECS BBEPXY I'PaHU
OJIMHAKOBBI, TUOO BCE MOMAPHO Pa3INYHbIL.

CxonpKUMHU crtoco0amMu MOKHO 00pa30BaTh pa3Hble KOMOMHAIMKN OYKB M3
cioBa "nepecranoBka". CKOJIBKO U3 HUX HauWHaeTcs ¢ OykBbl "'m" 1
OKaHYHMBaeTcs OykBoii "a".

B npenspi6opHoit 00opr6e 3a 2 01lMHAKOBBIE TOJHKHOCTH BBICTYIAIOT 6
KaHauIaToB. Kakmplit n30uparenb MOXKET 3aHECTH B CBOM OOJUIETEHB JTHO0
OJIHOTO KaHaujaata, jaubo aByX. CKOJIbKMMHU CIOCOOAMU MOTYT OBIThH
3aI10JIHEHbI OOJIeTeHN?

Haiitn uncino BCeBO3MOXKHBIX NMEPECTAaHOBOK OYKB cioBa "3oosorus'.
CKONBKO Cpeaiil HUX TaKUX, B KOTOPBIX TpU OYKBHI "0" CTOAT psiiom?
CKOJIbKO pa3/InYHBIX 0XKEPETU MOXKHO COCTAaBUTh U3 7 OYCHHOK pa3HbIX
pa3mepoB?

CKONBbKMMHU cITOCOOaMH MOXKHO Pa3JIOKUTh B OJIUH Psift 13 pasnuyHbIX Kapr,
ecnu onpezeneHHble 10 KapT JOKHBI UATH B 3apaHee BEIOpaHHOM mopsiike?
Ha xenesnonoposxnoit qopore 50 cranumii. Ha kaxknom Omere nevatarorcst
Ha3BaHUS CTAHIMN OTIpaBIeHUs U NPUObITHSA. CKOJIBKO pa3IMyHbIX OMIIETOB
MO’KHO HareyaTtatb? ToT ke BOIPOC, €CIIU KaX/Iblil OUIeT MOXKHO
UCIOJIb30BaTh B JIIOOOM HaIpaBlIeHUH, T.€. 0€3pa3IUyHO, ¢ KaKOi U3 IBYX
ctaHiuii Bel ornpaBisierecs?

Ckosnbko yncen, Oonpmmx 3 000 000 MOXHO HamucaTh MPU NOMOIU LUD
1,1,1,2,2,3,3?

CKOJIBKO pa3/InYHBIX 0XKEPENINH MOYKHO COCTAaBUTH U3 6 OJMHAKOBBIX
OYCHHOK M OJTHOM HECKOJILKO OOJbIIIei?

1.

2.

Haiitu uncino crnoco6oB, KOTOPHIMH MOXKHO BBIIHMCATh B OJAMH P19 Tpoek
U 6 MATEPOK TaK, YTOObI HUKAKKE 2 MSATEPKU HE CTOSUIH PSAIOM.

Konoga urpanpHbIX KapT HaCUUTHIBAET 52 pa3auyHbIX KapThel. CKOIBKUMU
crocobaMu MOKHO caaTh 13 KapT Ha pyKH OJJHOMY HTPOKY Tak, 4YTOOBI y
HEro 0Ka3ajaoch pOBHO 2 Ty3a ?

Cxonbko uncen, Menpmux 3 000 000 Mo>kHO HamMcaTh IPU MOMOLIU LUpP
1,1,1,2,2,3,3?
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4. CKOJIbKO pa3IMYHbIX OKEPETUd MOYKHO COCTAaBUTH U3 S OJMHAKOBBIX

OYCHHOK H IBYX HECKOJIbKO OOJBIIHX ?

CKOJIBKO pa3JIMUHbIX YHUCET MOXHO MOJYYUTh, MEPECTABIISISA
undpe1123456789 npu yciioBuM, YTO B KaXKJIOW TaKOW MEPECTAaHOBKE KaK
BCEUETHBIE NMU(PHI, TaK U BCE HEYCTHBIE OYAYT HATH B BO3PACTAIOIIEM
MOpsIIIKE.

N3 coctaBa KOH(pEPEHIINH, HA KOTOPOI MPUCYTCTBYIOT 52 4elI0BeKa,HAI0
BBIOpaTh JIeJIeranuio, COCTOSIIYIO HE MEHEe YeM U3 5 4eloBeK, HoHe Ooiee
geM 8. CKOJIBKUMU CIIOCO0AaMU 3TO MOXHO CIeNaTh?

CKOJIBKMMHU CIIOCO0aMH MOKHO 3aMOJIHUTh KapTouky CropTioro,
ytoObIyragats K Homepos (u3 49); K=1,2,3,4,5,6.

I'opona A u b coenviHeHbI OIMH C APYTUM 3-Ms pa3IMYHBIMU
noporamMu.CKOJTBKAMHU CIIOCO0aMU MOYKHO COBEPIIUTEH KPYTOBOM peic oT
ropojaa A k bu obpatHo?

B pacnopspkeHn# arpoxuMuka €CcTh 6 pa3JIMUHBIX TUIIOB MHUHEPATbHBIX
ynobpenuii. EMy He06X01MMO MPOBECTH HECKOJIBKO SKCIIEPUMEHTOB IO
W3YYCHHUIO COBMECTHOTO BIIUSHUS JTFOOOH TPOMKH MUHEPATBHBIX YI0OPECHUH.
CKOJIBKO BCEro 3KCIIEPUMEHTOB €MY HaJ0 IIPOBECTU B TOM Cllydae, €CIu
WCKIIIOUHUTh U3 PACCMOTPEHUS TaKHe TPOMKH, KyJa BXOJIUT OJTHOBPEMEHHO
ynobpenust A u b?

KaxoBo uncno marpun u3 "n" crpok u "m" cton610B ¢ snementamu u3 {0,1}
? U npu JOMIHUTENBHOM YCIOBUHU, YTO CTPOKH MATPULIBI IOIAPHO
pa3auyuHbI?

Koamuumu A u B BeayT BoiiHy Mexay coboit; "n" HEHTpaIbHBIX TOCYIapCTB
HaXOJATCS B HEPEIIUTEIbHOCTH, MpHYeM "p" U3 HUX HE MPUECOIUHSATCS K A,
a "k" He npucoeanHATCA K "B". CKOJIBKO HOBBIX MOJOKEHUN MOXKET
O0Ka3aThCsd B ATOM BOMHE B 3aBUCUMOCTH OT JAITLHEHUIIIETO TTOBEACHUS
HEUTpalbHBIX TOCYAAPCTB?

I'opona A u b coequnens ouH ¢ Apyrum 3-Ms pa3IudHBIMHU JTOPOTaMHU.
CKONBKMMH CIIOCOOaMU MOKHO COBEPILUTH KPYroBou peiic ot ropona A k b
1 o0paTHO?

10

I'oponckoii coBeT cocToUT U3 M3pa u 6 crapeinH. CKOJBKO pa3iIMYHbIX
KOMHUCCHI MOXHO c()OPMUPOBATh U3 WIEHOB COBETA, €CIMKAXJ]as KOMHUCCHS
COCTOUT M3 4-X 4eJIOBEK U a) M3p ropoJia BXOJUT BKAXYI0 KOMUCCHIO, 0) M3p
HE BXOJUT HU B OJIHY KOMHCCHIO.

8 4eNI0BEK JOJKHBI PACIOJIOKUTHCA B 2-yX KOMHATaX, IMPUYEM B K101
JIOJI’KHO OBITH O KpalHeil mepe 3 yenoBeka. CKOJBKUMH CIIOCO0aMUAITO
MOHO clIeiaTh?

Nmeercs konona u3 36 kapt 4-x MacTeil, 3aHYMEPOBAHHBIX B KaKIOMMACTH
1,2,3,4,5,6,7,8,9. IlogcuurtaTh, CKOJIBKUMHU CIIOCOOAMU MOKHOBBIOPATH 5
KapT, YTO CPEIU HUX OKAXYTCS 5 TOCIIEeI0BaTENbHBIX KApTOJIHOM MacTH.
CKOJBKUMH c1I0cO0aMHU MOKHO PacceluTh 9 CTYAEHTOB B 3-X
KOMHTaX,pacCYUTaHHBIX HA 3-X YEJIOBEK Kaxaas?
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11

—

Bo ckonpkux 9-3HaYHBIX YHMCIIax Bce MU(PHI pa3IudHbI ?

VY ozHOTrO uenoBeKa ecTh 7 KHUT IO MaTeMaTHKe, a y ApPyroro - 9  KHWT.
CKONIBbKUMHU CITOCOOaMH OHU MOT'YT OOMEHSITh 3 KHUTH OJJHOTO Ha 3 KHHUTHU
JIpyroro ?

Y mamerl 2 s610ka u 3 rpymu. Kaxaplid 1eHs B TeUeHUE S THEH OHA BbIIAeT
CBIHY 110 0THOMY (PpyKTY. CKOTBKHMH CTIOCOOAMHU 3TO MOKET OBITh CAETaHO?
Y orua ectb 5 pa3iHuHBIX alelIbCHHOB, KOTOPBIE OH JIa€T CBOUM 8
CBIHOBBSIM, MPHUYEM KaXKJIbIi MOJIy4aeT WU OJUH amnelbCUH, WU
HU4ero.CKOJIBKUMH CIIOCO0aMU 3TO MOYKHO CJIeJIaTh?

12

B kamxHOM mikady crosat aeBatutoMHUK @.Kynepa, BoceMutoMHuK B
.Cxotra, mectutoMHuK M. Pyxxa u natutomuuk P.Kunnunra. Cepexa
BbIOMPAET OHY KHUTY AJIs1 BHEKJIACCHOTO YTeHHsI CKOJIBKUMU CIIOCOOaMU OH
MOJKET 3TO ClIeaTh?

ABTOMOOUJIBHBIE HOMEpA COCTABJISIIOTCS U3 OJITHOM, IBYX WU TpeX OYKB U
geTeIpex udp. HalTi 9ucio Takux HOMEPOB, €CITH HCIIONB3YIOTCS Bee 33
OYKBBI pycCKOT0 alnaBuTa.

CKOJIBKO CyIIECTBYET IEPECTAHOBOK U3 N AJIEMEHTOB, B KOTOPBIX: a) IaHHBIE
JIBa 3JIEMEHTa a U b He CTOAT psioM; 0) MEXy JaHHBIMH, ABYMS 3J€MEHTaMU
a v b cTouT poBHO K 371€MEHTOB; B) TaHHBIE TPH JIEMEHTA a, b U ¢ HE CTOST
pszioM (B J1t0OOM HOPS/IKE);I') HUKAKUE JIBA U3 JaHHBIX TPEX 3JEMEHTOB a, b 1
C HE CTOAT PAIOM?

B xnocke nmeercs 10 B10B OTKpBITOK. CKONBKMMHU CIIOCOOaMH MOKHO
KYIIUTBH B HEM: a). 8 Pa3JIMYHBIX OTKPBITOK; 0). 8 MOOBIX OTKPHITOK; B). 12
OTKPBITOK?

13

Tpu noporu coequnstOT ropoaa A u B, uetsipe noporu coeaussitor B u C.
CKobKMMH cr1oco0aMu MOKHO coBepIInTh noe3aky u3 A B C uepes B u
BEpHYThCs 00paTHO B A Taxxke uepe3 B?

W3 Jlonnona B bpaiiToH BenyT ABa mocce, coequHsaeMbix 10 npocenoynsiMu
noporamiu (puc. 1). CkobKuMHU crioco6aMu MOXKHO mpoexaTs u3 JIoH10Ha B
bpaiiToH Tak, 4ToOBI HU pa3y He NepeceKkaTh NPOUICHHbIHN MyTh?

, CKOJIBKO pa3IMUHBIX JAECATU3HAYHBIX YHCET MOXKHO HAMKMCATh| UCIOJIb3Ys
Tpu tudpst: 1, 2, 3, eciiu udpa 3 npuMeHseTcs B KaKJ0M YHCIIe POBHO JBa
paza? 0. CKOJIbKO M3 3TUX YUCEN JeauTcs Ha 97

CKOJIBKO Pa3IMYHBIX YETHIPEX3HAUHBIX YHCENl MOXHO COCTaBUTh U3 LU (P
ymucna 1231537

14

CKOJIBKO Pa3IUYHBIX CJIOB MOKHO 00pa30BaTh, epecTaBiisis OYKBHI CJIOBA
nepecraHoBKa? 6. CKOJIBbKO U3 HUX HAUMHAIOTCS ¢ OYKBBI I 1 OKAHUMBAETCS
OyKBoOii a|

VY Enensl mecTh MapoB: TPU YEPHBIX, OJIMH KPacHbIN, OAWH O€NbIi U OAUH CUHUI.
CKOJBKMMH c1IOCO0aMH OHA MOKET COCTAaBUTh U3 HUX PsiJl U3 UETHIPEX IapoB?
st mpeMuil Ha MaTeMaTUYECKOM OJTMMIMNAJAE BBIACICHO TPH SK3EMIUISApa OJHOMN
KHUTH, JIBa SK3EMIUIApa JPYroi U OJUH SK3eMIULIp TpeTbelt | CKoNbKUMHU
crocob6aMu MOTYT BbIJJaHbI TPEMUH, €CJIA B OJINMITHMAJE yaacTBoBaio 20 yenoBek
U: a) HUKOMY He JJaloT JBYX KHHT cpa3y; 0) HUKOMY HE Jal0T JBYX SK3EMILIIPOB
OJIHOM U TOM K€ KHUTH, HO_MOTYT OBITh BpyY€HBI IBE WJIU TPU Pa3IHUHbIE
KHUTH?
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Cxonpkumu paznuaabiMu Criocobamu MoxHO U3 30 pabodymnx co3math a) Tpu
Opurazpl Mo AECATh YEIIOBEK B KaXK/0M4;0) NeCATh 3BE€HBEB 110 TPU YEIIOBEKA B
KaXI0M?

15

Ceperxa urpaet pa3pe3Hoit a30ykoi.a. CKOJIBKO Pa3IMYHBIX CIIOB OH MOXKET
COCTaBUTb, IIEpecTaBJIsis OyKBbI clioBa Mama? 0. Hanumure Bce 3TH cioBa.
NmeroTcs n oguHakoBbIxX Bemien U emte n pa3nuuHbix Bemiei.a. CKONbKUMHU
crocobamMu MOKHO BBIOpaTh U3 HUX K Bemieit? 6. CKOIbKUMU CIIOCOOaMU MOKHO
YHOOPSJOYHUTH BCE 2N BELIEH?

a¥ mambl J1Ba s10JI0Ka, TPU IPYILIU U YeThIpe anesibcuHa. Kaxablil 1eHb B TEUCHHE
NEBATHU AHEU monpsia oHa BbigaeT Cepexe 10 ogHOMY PpyKTy. CKOTBKUMHU
croco0amu 3TO MOXKET OBITh CIeNIaHO?

[Tpu urpe B 1maxMaThl UCMOJIL3YIOTCS Oelble U YepHbIe (GUTYPHI {110 1Ba KOHS,
JIBa CJIOHA, JIBE JIA/IbU, 110 (ep3I0 U KOPOJII0) U MO0 BOCEMb MEIIEK KaXJI0To [BETa.
a. CKoNbKUMU crioco0aMu MOKHO pacCTaBUTh Oenble GUrypbl Ha MEPBOMIMHUN
mraxmMatHou 7ocku? 6. CKOIIBKUMU CIIOCO0aMH MOYKHO PACCTaBHUTh O€TIbIe U
YyepHbIe (PUTypBIHA IEPBBIX JIBYX JTUHUAX MIaXMaTHOU MOCckU? B. CKOIBKHUMHU
croco0amMu MOKHO PacCTaBUTh ATH (Urypsl Ha Beeil mocke? T. CKOIbKUMHU
crocob6aMu MOXKHO pacCTaBUTh Ha IIAXMATHOM JTO0CKE BCe (PUTYpHI U MEUIKU?

16

B cenennn npoxusaror ? xureneil. JJokasars, 4To o KpaiiHE Mepe ABOE U3 HUX
UMEIOT OJTMHAKOBbIC WHUIUAIIBI.

CKOJIBKO CYIIECTBYET:a) MATU3BAYHBIX YHCEN, COJCPKAIIUX TOIBKO HEUECTHBIE
uGpsl; 0|) HIECTU3HAYHBIX YHCENl, HE COJIEPKAILUX HYIIS U BOCBMEPKU?

Tpoe roHO1IEH U J1BE AEBYLIKN BbIOUpaOT MecTO paboThl. B ropose ects Tpu
3aBOJia, I/ie TpeOyIoTCs paboune B TUTEiHbIC 1iexa (0epyT JUIIb MY>KYHH), JIBE
TKalkue Gpadpuku (MpuUriamaTcs KEHIIUHbBI) U Be Gadpuku rae TpeOyroTes U
MYXYHHBI U KeHIIUHBL. CKOJIBKMMHU CIIOCO0aMH OHU MOTYT paclpeieauTbCs
MEXY TUMHU TPEATPUSITAIMUA?

CKOJIBKO HaTypalIbHBIX YHCEI, MEHBIINX YeM MHUJUIMOH, MOYKHO HalKCaTh: a) ¢
nomotnbo 1udp 8 u 9;6) ¢ momokto udp 7, 8 u 9;8) ¢ momomsko udp 8, 9, 0
(3anucu, HaunHaroumecs ¢ 0, cuuTaeM HeZOMyCTUMBIMU)?

17

B xop3une nexar 13 s6m0k 1 10 anenscunoB. Cepeka BRIOUpaeT U3 Hee sI0JI0KO
WM amnesbCcHH, mocie yero Enena 6epet u 10710K0, U anenscuH. B kakom crmyyae
Enena umeet Oonbiryto cBoO0ay BhIOOpa: eciu, Cepeka B3sUT SI0JI0KO UITH €CIIH
OH B3s1I alleJIbCUH?

Ecnu moBepuyTh et Gesoit Oymaru Ha 180°, To udpser 0 1, 8 He n3MeHsFOTCS,
udpsl 6 U 9 nepexoAsT APYT B APYTa, a OCTAIBHBIE HBI(YPBI TEPSIOT CMBICIL.
CKOJIBKO CYIIECTBYET CEMU3HAUHBIX, YUCEI, BEIMYNHA KOTOPHIX HE N3MEHSETCS
npu noBopoTe jucta Oymaru Hal80°.

CKOJIBKO CHUTHAJIOB MOKHO TIOJHITH Ha MadTe, UMes YeThIpe (hiara pa3ImuHbIX
[[BETOB, €CJIHM KaXKJIbIi CUTHAJI JOJKEH COCTOSITH HE MEHEee YeM U3 ABYX (arop?
CKOJIBKUMHU Pa3TUIHBIMUA CIIOCOOAMH MOYKHO Pa3ACNIUTh 25 OJJUHAKOBBIX MOHET
MEXy YeThIpbMs MKoIpHUKaMu? (JIBa criocoba cuuTaroTCs , pa3IM4HbIME, €CITH
MIPU X UCTIOIB30BAHUH XOTS OBl OJIUH M3” MIKOJIBHUKOB TOJIY9aeT pa3HbIe
CYMMBI JICHET.)
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18

N3 Kuesa 1o UepHUTOBA MOXKHO 1I00pATHCS MAPOXOI0M, TIOE310M, aBTOOYCOM U
camoneroM. M3 Yepuurosa 1o Hoeropona-CeBepckoro - mapoxo oM u
aBTOO0ycOM. CKOJIBKMMHU CIIOCOOaMH MOKHO OCYILECTBUTH ITyTEIIECTBUE 110
mapupyty Kues - Uepnuros - HoBropoa-CeBepckHii?

Kaxknast U3 Tpex BEpLIMH TPEYTOJIbHUKA COCIMHEHA IPSIMBIMU C 11 TOUKAMH,
pacroI0KEHHBIMU Ha IPOTUBOIIOJIOKHOM CTOPOHE TpeyronbHuka. Ha ckonbko
4acTeH JEIAT TPEYTOJIbHUK 3TH IIPSIMbIE, €CIIM HUKAKAE TPU U3 HUX HE
[IEPECEKAIOTCS B OAHON TOUKE?

CKOJIBKO MMEETCS YETBIPEX3HAYHBIX YHACEN, Y KOTOPBIX Ka)KJas CIEAYoIas
rugpa:a) OoJbIIe MpeabIIyIeH

IOBenupy npuHeciu nsATh OMHAKOBBIX U3YMPY/IOB, IIECTh OJJUHAKOBBIX PyOUHOB
U CeMb OJJMHAKOBBIX candupoB. CKOIBKO pa3IHuHbIX OpaciaeToB (U3 Bcex
KaMHei) MoxeT cenarh oBeaup?0. CKOIBKMMHU CIIOCOOaMU OH MOJKET U3 ITHX
KaMHEH BBIOpaTh TpU KaMHS JUIsl KOJIbLa?

19

VYV anrnnyan IMPUHATO JaBaTb ACTAM HCCKOJIBKO MMCH. CKOJIBKIMH crIoco0aMu
MOYKHO Ha3BaTh peOeHKa, eciu obriee unciio uMeH pasHo 300, a eMy JaroT He
Oosee Tpex uMeH?

JIBa myTeniecTBeHHUKA Bble3KatoT U3 JIona0Ha B bpailToH 1o pa3uyHbIM 1Iocce.
CKOJILKHMH CITIOCOOaMH MOYKET MTPOU30UTH ITyTEIISCTBUE TaK, YTOOBI HH OJIMH
Y4aCTOK IIOCCE OHU HE MPOE3KATU B OJJHOM U TOM e HallpaBICHUU?,
Jlnamno3uTuB MOXHO TTOCTABUTh YETHIPbMSI CITOCOOAMU, U TOJILKO OJTUH M3 HUX
ABIsETCS MPaBUIBHBIM. CKOJIBKO CYIIECTBYET CIIOCOOOB PACTIONOKECHHS
JTMATIO3UTHBOB TakK, YTOOBI 110 KpalHEH Mepe OJUH U3 HUX He ObLI OCTaBIICH
MPaBWIBHO?

CKOJIBKUMH CTIOCOOAMH MOYKHO Pa3JIOKUTh JEBATH KHUT:a) B UEThIpe OaHAEPOTH
O JIB€ KHUTH U B OJIHY OaHJEpOJIb - OJHY KHUTY;0) B TPH OaHAEPOIJIU MO TPH.
KHUTH?

20

B xene3Hoq0p0XKHOM BaroHe JAECSATh MECT PACIIOI0KEHBI IO XOAY MOe311a U
JIECSATh MECT - MPOTUB X071 1oe3/1a. CKOJIBKUMHU CITOCO0aMU MOKHO TIOCaTUTh B
BAaroH BOCEMb MacCaXUPOB, €CIIH IBOE OTKA3BIBAIOTCS CUJIEThH JTUIIOM MO X0y
10€e3/1a, a TPOe - JINLIOM MPOTHUB X0/1a oe3aa?

CKOJIBKO IMaroHanei MOXHO MPOBECTU B BBIITYKJIOM N-YTOJIbHUKE?

VY Cepexu p 6enbIX U ¢ YePHBIX MIAPOB, p > ¢q. CKOTBKUMH CIIOCOOaMU OH MOXKET
BBUIOXKUTBH BCE ATH IIAPHI B PsAJl TaK, YTOOBI HUKAKKE IBA YEPHBIX IIapa He
TIeKaAIU PAIOM?

Heob6xonuMo oTnpaBuTh MIeCTh CPOUHBIX MHceM. CKOIBKUMH CITIOCOOaMH TO
MO>KHO CJIeaTh, €CIU IS IepeIadr MICEM MOXKHO TIOCIIaTh MATh KYPhepOB U
Ka)K7I0€ TUChMO MO>KHO J1aTh JTI0OOMY U3 KyphepoB?

21

Ha IIJIOCKOCTH HpOBe)IeHO n prIMBIX TaK, YTO HUKAKHEC JIBC U3 HUX HC
napaJuiebHbl 1 HUKAKHe TPH He TIepeceKaroTcs B OAHON Touke. KakoBo
KOJIMYECCTBO TOUYCK nepecequI/m OTHUX HpﬂMBIX? CKOJ'II)KO TpeyFOJIBHI/IKOB
o0pa3yroT 3Ty npsimbie? Ha CKONbKO yacTeid JeNT MI0CKOCTh 3TU TpsIMble?
CKOJIbKHMH CITOCOOaMH BOCEMb Y€JIOBEK MOTYT BCTaTh B OYEpPe/Ih K TeaTpaTbHON
Kacce?

57




Ha coOpanuu akiimoHepoB JOJKHBI BRICTYITUTH IATH uenoBek: A, b, B, I' u /1.
Ckonpkumu criocodamu MO>KHO pacriosiOKHUTh ITHX aKIIHOHEPOB *B CITHCKE
OopaTopoB, .eciu: a) b He TOKEeH BRICTYIATh 0 TOTO, KaK BBICTYIIUT A; 0) A
JIOJKEH BBICTYINATh HEMOCPEACTBEHHO niepen b?

YeTBepo CTyIeHTOB clainu dk3aMeH. CKOJIBKUMU CIIOCO0aMU MO JIH OBITh
MOCTaBJICHbI UM OTMETKH, €CJIM U3BECTHO YTO HUKTO U3 HUX HE MOITYUHII
HEYJIOBJIETBOPUTEIbHON OTMETKH?

22

CKONBKUMHU CITOCOOaMH MOYKHO TIEPECTaBIATh OYKBHI CIIOBA FOMUTEP TaK, YTOOBI
TJIACHBIC IUTHA B alI()aBUTHOM TOPsIIKE?

Enena mbet paznousetHsie ¢uiarid. CKOJIBKO MOKHO COCTaBUTh TPEXIIBETHBIX
MOJIOCATHIX (DIIAarOB U3 MAaTEPHUAJIOB MSTH PA3IMYHBIX I[BETOB? PemuTh Ty ke
3aJauy, €CcJIM OJ{Ha U3 MOJI0C AOKHA OBITh KpacHOM (KpacHbI — cpeau
MMEIOIIUXCS IIBETOB).

W3naTenbCcTBO MPUCTYNUIIO K U3/IaHUIO CIIOBapeil HHOCTPAHHBIX S3bIKOB.
CKOJIBKO cltoBapeii Hajo U31aTh, 9TOOBI MOYKHO OBLITO HENMOCPEACTBEHPO
BBITIOJHATH MIEPEBOJIBI C JIFOOOTO U3 MATHU S3BIKOB PYCCKOT0, aHTJIUHCKOTO,

(G paHIy3CKOr0, HEMELKOTO U UTAIbSIHCKOTO, Ha JIIOOOW IPYroi U3 3THK MATH
a3pIk0B?Ha ckombKko Ooibliie cioBapeil mpuaeTcst U3Aarh, €CIIU YUCIO PA3TUYHbBIX
A3BIKOB PaBHO JECSATH?

VY Cepexu numeercs 1o Tpu 3k3eMiusipa KHAT A, B u C. CKONbKUM pa3iTuyHbIMU
croco0aMu OH MOKET PacCTaBUTh Ha IMOJIKE ITH KHUTHU?.

23

YKpoTHUTENh XUITHBIX 3BEPEl XOUET BHIBECTH HA apeHy IUpPKa MTh JTbBOB .1
YETBIPE TUTPA, IPU 3TOM HEJIb3sI, YTOOBI JABA TUTPA IIUIK JPYT 32 APYTOM.
CKONBbKUMHU CIIOCOOaMH OH MOXET PacroJIOKUTh 3Bepeii?.0) Pemuts Ty ke
3a/a4y AJIs n JbBOB U K TUTPOB.

CKONBKUMHU CITOCOOAMH MOYKHO YMOPAI0YNUTh MHOKECTBO Ny={1,2, ...,n} Tak,
YTOOBI KaXKJJ0€ YETHOE YHUCIIO UMEJIO YETHBIA HOMED?

CewMb neByIIeK BOAST X0poBOI. CKOJIBKUMHU PA3IUYHBIMU CIIOCOOAMHU BCE OHH.
MOTyT 00pa3oBaTh Kpyr?

CKOIBbKO OKepenuii MOYKHO COCTaBHTh U3 CEMHU PA3IUYHBIX OYCHHOK?

24

[Toe3ny, B KOTOPOM HaXOAUTCS N ACCAKUPOB, IPEICTOUT M OCTAHOBOK.
CKONBKUMHU CITOCOOAMH MOTYT PaCIpeeIUThCS MACCAKUPHI MEXKAY ITUMHU
octaHoBkaMmu? b)Pemmts Ty e 3a7ady, eciau yIUTHIBA€TCS JIMIIb KOJIMYECTBO
MacCaXXMpPOB, BHIIEAIINX HAa JAHHON OCTaHOBKE.

CKOJIBKO UMEETCSI COUETAHUN C TIOBTOPEHUSIMU U3 TPEX AJIEMETOB a, b, ¢ mo 37?7
Hanumure Bce Takue coueTaHusl.

CxonbknuMH criocobamu 12 0THHAKOBBIX MOHET JIOCTOMHCTBOM PYOJIb MOKHO
Pa3NOXKUTh MO MATH PA3IUYHBIM ITAKETaM, €CJIM HU OJUH U3 NAKETOB HE JTOJIKEH
OBITH TyCTHIM?

B xonauTepckoM mMara3mHe IpoJaroTCs YEThIPE COPTA MUPOKHBIX: HATIOJIEOHBI,
JKJIEPHI, IECOUHbIE U ciaoeHble. CKoMbKUMHU criocobamu Enena MoxxeT KynuTh
CEMb MUPOXKHBIX?

25

B Barone, HanpoTHB IpyT Apyra, 1Ba AMBaHA 10 MATh MECT HAa KaxoM. M3
JIECSATH MACCAXKUPOB YETHIPE JKEIAIT CUIAETH JIMLIOM I10 X0y I10€3/1a, & TPOE -
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MIPOTUB XOJia 1M0e3/1a, OCTAILHBIM TpeM 0e3pazIuvHo, Kak cuaeTh. CKOIbKUMU,
Croco06aMu MOTYT Pa3MECTUTHCS TTACCAKUPHI?

2. B momuHO HrparoT KOCTSIMH (IBOMHBIMU (DUIITKAMH ), HA KaXKI0H TTOJIOBUHKE
KOTOPBIX N300pa’KeHBI TOYKU B KOJIMYECTBE OT HYJIS (ITycTast) A0 MIeCTU. A).
CKOJIBKO BCETO pa3IudHbIX KOCTEH B MOJTHOM Habope nomuHo? b). Ckoiabko
MO>KHO CJIeaTh BCEro KOCTEU TOMUHO, €CIIM UCIOJI30BATh OT HYJIS 10 N TOYEK?

3. CKOJIBKO CYIIECTBYET TPEYTrOJIbHUKOB, JUIMHBI CTOPOH KOTOPBIX IPUHUMAIOT OJJHO
W3 3HaueHuu - 4,5,6,77

4. CKOJIBKUMHU CIIOCOOAMH MOXKHO Pa3JIOKUTh TPH MOHETHI JOCTOMHCTBOM B 1 pyOIib
U JIECSITh MOHET B 5 pyOJieii B 4eThIpe pa3uyHbIX HaKeTa?

26

1. My3bIKaabHbIA KOHIEPT COCTOUT U3 3-X MECEH U 2-X CKPUIMYHBIX TIbEC.
CKOJBKMUMH CTIOCO0aMH MOYKHO COCTaBUTH IPOTrpaMMy KOHIIEpTa Tak, YTOOBI OH
HAUYMHAJICS U OKAHYUBAJICSA UCIIOJIHEHWEM IIECHH U YTOOBI CKPUIIMYHBIE ITbECHI HE
WCIIOJHSJIUCH OJIHA 3a JPYroM.

2. [IpeanpusTHEe MOKET MPEACTaBUTH PadOTy 10 OJHON CHeIHaIb HOCTH 4-M
KEHIIMHAM, TI0 IPYTO# - 5 My»X4nHaM U 10 3-eii - 3-eM paboTHUKaM JIF000ro moJa.
CKONBbKUMHU CIIOCOOAMH MOXKHO 3alOJTHUTH 3TU MECTa, eciii uMetotes 10 My>K4uH u
8 xeHmuHa?

3. I'opon umeer BUI NpSAMOYTOJIbHUKA, Pa3/IeJICHHOTO yIUI[aMH Ha KBaApaThl.
Takux KBaJpaTOB B HAIIPaBJICHUU C CEBEPaA Ha 10T "n", c BOCTOKA HA 3araj
"k".CkonpKO UMeeTcs KpaT4alllinX JOPOr OT OJHOW U3 BEPIIMH MPSMOYTOJbHUKA
JIO TIPOTUBOIOJIOKHOM ?

4. Bpocatotcst Tpu urpanbhbie KOCTH (¢ 6 rpaHsamu kaxkaasi). CKOITbKUMH
croco0amMu OHM MOTYT YIIacTh TaK, YTO JIMOO BCE OKA3aBIIMECs BBEPXY I'PaHH
OJIMHAKOBBI, THOO BCE MOMAPHO Pa3IUYHBbL.

27

1. CkoibpkuMH crioco0aMu MO>KHO 00pa30BaTh pa3Hble KOMOMHALUMKU OyKB U3 CJIOBa
"nepecraHoBka". CKOJBKO U3 HUX HaUMHAeTcs ¢ OyKBbI """ U OKaHUYMBaeTCs OyKBOM
"a".

2. Ha xene3nonoposxnoii nopore 50 cranmuii. Ha kax oM Ounere neuataroTcst
Ha3BaHUs CTAHIMN OTIPaBIeHUS U NPUObITHA. CKOJIIBKO pa3IMUHBIX OMIIETOB MOKHO
Hareyatats? TOT e BOIPOC, €CIIN KaKIbIH OMIIET MOKHO HCIIOJIb30BaTh B JTIFOOOM
HalpaBJIeHUH, T.€. Oe3pa3INyuHO, C Kakoi U3 IByX cTaHIuil Bbl oTnpaBiserecs?

3. Ckomnpko uncen, mMeHbmux 3 000 000 MoxHO HamucaTh NpU HOMOIIM LGP
1,1,1,2,2,3,3?
4.Topona A u b coenvHeHbI OMH ¢ APYTUM 3-Msl pa3IUYHBIMU
noporamMu.CKOIBKMMH CIIOCOOaMU MOXHO COBEPIIUTH KPYroBoil peiic ot ropoaa A k
bu o6paTtHO?

28

1. B pacnopspkeHnn arpoxumMuka e€cTb 6 pa3IM4HbBIX TUIIOB MUHEPAJIbHBIX
ynoOpenuit. EMy He06X01MMO IPOBECTH HECKOJIBKO 3KCIEPUMEHTOB MO U3YYEHHIO
COBMECTHOT'O BJIMSHUS JIF0O00M TPOWKH MUHEpaIIbHBIX yao0peHuil. CKOJIbKO BCEro
JKCIIEPUMEHTOB €MY HaJ0 IIPOBECTH B TOM CIIy4ae, €CJIU UCKIIOYUTH U3
PacCMOTPEHHMSI TaKWE TPOUKH, Ky/ia BXOAUT OJJHOBPEMEHHO yao0peHust A u b?

2. 8 YenoBeK JOKHBI PACIIOJIOKHUTHCA B 2-yX KOMHATax, MPUYEM B KaXKI0H
JIOJDKHO OBITH TI0 KpaitHel mepe 3 yenoBeka. CKOJIBKHMH CIIOCOOaMHUITO MOMKHO
caeaaTh?

3. Y mamsr1 2 s6n0ka u 3 rpymu. Kaxasiii 1eHb B TeUueHUE S5 THEeW OHa BbIIAeT
CBIHY 110 0OJTHOMY (ppyKTY. CKOIBKUMH CITIOCOOAMHU 3TO MOKET OBIThH C/IEIaHO0?
4. B kuocke nmeercs 10 Bua0B OTKpHITOK. CKOJIBKMMH CIIOCOOAMHU MOXHO

KYIIUTh B HEM: Q). 8 Pa3JINYHBIX OTKPBITOK; 0). 8 MOOBIX OTKPBITOK; B). 12
OTKPBITOK?
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29

1. Tpu goporu coeauusoT ropoaa A u B, uersipe goporu coeguusatot B u C.
CKOJBKMMH crIoco0aMi MOKHO COBepIIUTh moe3aky u3 A B C uepe3 B u BepHyThCS
obpatHo B A Taxxke yepe3 B?

2. VY EneHsl mecTh apoB: TPU YEPHBIX, OJIMH KPAcHbIM, OAUH O€NbIi U OAUH
cuHuil. CKOJIbKMMH CIIOCOOaMH OHA MOXET COCTaBUTh U3 HUX PsiJl U3 YEThIPEX
mapoB?

3. Y MamMmslI /1Ba s10JI0Ka, TP TPYIIU U YEThIpE anenbcuHa. Kaxplii 1eHb B
TEYCHHE JICBSATHU JTHEU oapsia oHa BeigaeT Cepexe 10 oqHOMY PpykTy. CKOTBKHMH
croco6amMu 3TO MOXKET OBITh clieTIaHo?

4. CKOJIBKO HATYpaJIbHBIX YMCEJ, MEHBIIUX Y€M MHJUIMOH, MOYKHO HAIKCATh: a)
¢ momobto mudp 8 u 9;6) ¢ momomkro mudp 7, 8 u 9;8) ¢ momoursro mudp 8§, 9, 0
(3anucu, HaunHatommecs ¢ 0, cauutTaeM HEJAOMYCTUMBIMU)?

30

1. B kopsune nexat 13 s610k 1 10 anenscuaoB. Cepexa BEIOUpacT U3 Hee
s10JI0KO WK anesbcuH, nocie yero Enena 6epet u s10710K0, 1 anenscu. B kakom
ciyqae Enena umeet 6oubiryro cBoOo Iy BeIOOpa: eciin, Cepeska B3suT SI0JI0KO HIIH
€CJIM OH B3I aleIbCUH?

2. Kaxxnas u3 Tpex BepIINH TPEYTOJIbHUKA COSTUHEHA MPSIMBIMU C 1l TOYKAMH,
pacmoI0KEHHBIMU Ha MPOTUBOIIOJIOKHON CTOPOHE TpeyroibHuKa. Ha ckonbko
4acTel JENAT TPEYTOIbHHUK 3TH MPSIMbIC, €CITU HUKAKUE TPHU U3 HUX HE
MIEPECEKAIOTCS B OJIHOM TOUKE?

3. Jlamno3uTuB MOKHO TIOCTABUTh YE€THIPEMSI CITOCOOaMH, U TOJIBKO OJTUH M3 HUX
ABIIsETCS PaBUIBHBIM. CKOJIBKO CYIIECTBYET CIIOCOO0B PACTIONOKECHHS
JTMATIO3UTHBOB TaK, YTOOBI 110 KpalfHEH Mepe OJIMH M3 HUX He ObLUT OCTaBIICH
MPaBWIbHO?

4. Heo0OxonumMo oTnpaBuTh 1iecTh CPpOUHBIX MHceM. CKOJIBKUMHU CIIOCOOaMU 3TO
MOJKHO CJIeaTh, €CJIU I Mepelayy MUCEeM MOXKHO MOCATh MATh KYpbepOB U
KaXXJI0€ MUCHhMO MOKHO JaTh JIIOOOMY U3 KYyphepOB?

31

1. Ha nnockocTu 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
npsimple?

2. Enena mber pa3HouseTHble (iaaru. CKOJIBKO MOXKHO COCTaBUTh TPEXIBETHBIX
MOJIOCATHIX (DIIAroB M3 MaTEPUAIIOB IATH Pa3IMYHBIX IBETOB? PemmTh Ty ke 3a1auy,
€CJIM OJ[HA U3 MOJIOC JI0JIKHA OBITh KPacHOMU (KpacHBIN — cpeu UMEIOLINXCS
I[BETOB).

3. Cemb nieBymek BoJAT X0poBoA. CKOIBKMMHU Pa3IMYHBIMU clIOCO0aMH Bce
OHM. MOTYT 00pa3oBaTh Kpyr?

4. B koHAnTEpCcKOM Mara3uHe IpoIaloTCs YEThIPE COPTA MUPOKHBIX:
HAIIOJICOHBI, SKJIEPBI, TIECOYHBIE U cloeHble. CKOIBKUMU criocobamu EneHa MokeT
KYIUTh CEMb MTUPOKHBIX?

32

1. B Barone, HanpoTUB APYT ApYra, JABa AUBaHA MO MATh MECT Ha KaxaoM. M3
JIECATH TIACCAKUPOB YETHIPE JKENAIOT CHIIETH JIUIIOM I10 X0y TT0e3/1a, a TPOe -
IPOTHB XOJIa M0€3/1a, OCTAJIBHBIM TpeM 0e3pa3uuHO, Kak cuaeTh. CKOIbKUMH,
Croco0amM# MOTYT Pa3MECTUTHCS MACCAKHUPHI?

2. [IpennpusiTie MOXET NMPEICTaBUTh PA0OTy MO OJHON CIlelHaib HOCTH 4-M
JKEHIIMHAM, T10 APYroH - 5 My>KUMHaM U 1o 3-ei - 3-eM paboTHHUKaM JI000ro mosia.
CKOJIBKMMH cIOCO0AMH MOKHO 3aIllOJTHUTh 3TU MECTa, e uMeroTcst 10 My»X4uH u
8 sxeHmuH?
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3. Cxonbko uncen, meHbIux 3 000 000 MoKHO HamUcaTh TP MIOMOIITH TGP
1,1,1,2,2,3,3?

4. B knocke nmeercs 10 BuIoB OTKpHITOK. CKOJIBKUMH CLIOCOOAMH MOKHO
KYIIUTh B HEM: a). 8 Pa3JINYHBIX OTKPBITOK; 0). 8 MOOBIX OTKPBITOK; B). 12
OTKPBITOK?

Tema 5.2 OcHoBnbie noHsTust Teopun BepositTHocTei

1)OTBETUTH HA BOIIPOCHI:

1.YTo uzyyaer Teopus BEpOSITHOCTEN?
2. Naiite onpezenieHne MOHATUAM COOBITHE U BEPOSATHOCTH COOBITHSI.

3.Kakue coObITHSI HA3bIBAIOTCS IOCTOBEPHBIMU?
4. Kakne coObITHS Ha3bIBAIOTCA HEBO3MOKHBIMU?

5. Kitaccnueckoe onpeeneHue BEpOsITHOCTEN.

6. Teopema ciokeHus1 BEpOSATHOCTEM.

7. TeopeMa yMHOKEHHS BEPOATHOCTEM.

2) OneHOYHOE 3a/1aHKNE
Pewits 3anauy:
B marasune BbICTaBJICHBI J1 MPoJaxu 18 u3nenuid, cpeiu KOTOphIX 6 n3aenui

HekauecTBeHHBIC. KakoBa BCPOATHOCTDL TOI'O, YTO B3ATBIC CHy‘l&ﬁHHM O6p8.30M 3 U3a0CInA

OyayT HeKa4yeCTBEHHBbIMU?

3) OTBeTUTH HAa BOIPOCHI:

1.laiiTe onpenenenre ciydaiiHON BEINYUHBI.

2.Kakas ciyqaitHasi BeTUYMHA HA3bIBAETCS TUCKPETHOM?

3. Kakas cnyuaiiHasi BeIMUMHA HAa3bIBA€TCS] HEMPEPHIBHOMN?
4.3aK0H pacrnpeneseHusl CIy4ailHOW BEJIMYNHBI.

4) OrieHOYHOE 3a7]aHNe

Pemmts 3amauy:

Ha C60p0‘~IHO€ npeaAnpUuATHE NOCTYIMUIN OJHOTHITHBIC KOMIUICKTYIOIIKUE C TPEX 3aBOJIOB B

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

Ka4yeCTBEHHOI'0 M3rOTOBJICHUS U3ACINUI Ha INEPpBOM 3aBO/JIC paBHA 0,7; Ha BTOpOM —0,8; Ha
TPETbEM -0,9. KaxkoBa BEPOATHOCTD TOT'O, UTO B3ATOC CJ'Iy‘I&fIHLIM O6p&30M HU3aCInc 6y,HeT

KauyeCTBEHHBIM?
5)BBINONIHUTE TECT:

TekcT 3amaHusl: TECT COCTOMT U3 9 BOITPOCOB. HCOGXOI[I/IMO BBI6paTL OJWH U3 TPCX BAPUAHTOB

MPCIJIOKCHHBIX OTBCTOB.

1.

W3 kop3uHBI, B KOTOPOil HaxoaaTcs 4 OenbIlX U 7 YepHBIX IIapa, BBIHUMAIOT OJUH IIap.
Halitn BEpOSTHOCTB TOTO, YTO IIAP OKAXXETCSI YEPHBIM.

7 4 4
OnpenenuTh BEPOSITHOCTH MOSBIECHUS «TepOay mpu OpOCAaHUU MOHETHI.
a) 0,2 6)0,5 B)0,1
B xop3une 20 mapoB: 5 cuHHX, 4 KpacHBIX, OCTAJIbHBbIC YepHBIC. BEIOMparoT Haymady
oauH map. OnpeneanTh, ¢ KaKoH BEPOSITHOCTHIO OH OY/I€T IIBETHBIM.
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11 9 5
a)~  0) B)
CoObiTHE 4 COCTOHT B TOM, YTO CTAHOK B T€UCHHE Yaca MOTpedyeT BHUMaHUS paboyero.
BepositHocTs 3TOrO CcOOBITHS cocTaBisier 0,7. Omnpenenutb, ¢ Kakoil BEpOSTHOCTHIO
CTaHOK He MOoTpeOyeT BHUMAHUS.
a)0,7 6)0,5 B)0,3
B onnoii kop3uHe HaxomsaTcs 4 OenbIX W § YepHBIX IIapoB, B Apyrod — 3 Oenbix u 9
yepHbIX. M3 KaxJoH KOp3MHBI BBIHYIM 1O mmapy. Haifitu BeposTHOCTH TOro, uto oba
1apa OKaxxyTcs OeIbIMU.

1 7 7
BbpocatoT aBe MoHeTsl. ONpenenuTh, ¢ Kakoil BEpOATHOCTBIO MOSIBUTCS «TepO» Ha 00enx
MOHETAX.

1 1 1
B norepee 100 GumiieroB. PasbirpeiBaercs ofauH BeMrpsil B 200 pyOseld v 1BaauaTh
BbIMrphilIeit no 50 pyosei. [Tycts X — BennunHa BO3MOKHOTO BBIMIPbILIA JIJIS1 YEJIOBEKA,
uMmerouiero oauH Ouser. CocTaBUTh 3aKOH paclpeieseHusl STOW CllydyallHOM BEIMYMHBI

a) 0) B) 0 1 5

50 200 O |50 |100 100 001 | 0.02

0,97 | 0,02 | 0,01

0,97 | 0,02 | 0,01

8. CnyqaﬁHaﬂ BenuunHa X 3aJaHa 3aKOHOM pacipeaciICHus:

1 4 6
0,1 0,6 0,3
Haiitn ee MaTeMaTnueckoe OKAJaHUE.
a) 0,43 0)4,3 B) 0,5
Crnyuaiinas BenuuHa X 3a/1aHa 3aKOHOM paclpeeIeHUs:
1 5 8
0,1 0,2 0,7

Haiitn nucniepcutro 3To# Ciry4aitHOM BEJIMYUHBI X.
a)3,707 6) 3,7 B)37,07

Tema 6.1 Marematudeckoe MoenupoBanue. Pemenue 3agad Ha ONTUMHU3AIUIO QYHKIIMU OTHOM
IIEPEMEHHOM.
1) IloBTOpEeHNE TEOPETUUECKHUX OCHOB (B Iapax, B3aUMOIIPOBEPKaA)

YT0 HA3BIBAIOT MPOM3BOAHON (pyHKIMKH Y = f(X) B HaHHO# TOUKEX?

B 4em 3axitouaercst mpu3HaK BO3pacTaHUs U YObIBaHUS (PYHKIIMHU? MIPU3HAK CYLIECTBOBAHUS
IKcTpemMyma?

Kak ¢ momormpo mepBOd MPOM3BOMHOW HCCIIEAOBaTh (YHKIUIO HAa MOHOTOHHOCTh H
IKCTPEMYMBI?

B dem paznmuume Mex1y HaXOKICHHEM MaKCUMyMa U MUHUMyMa (QYHKIIUU ¥ HaAXOXKJICHUEM
ee HauOOJIbLIIET0 U HAUMEHBIIET0 3HAaYeHNN?

Kak naiiTu HanOosbIiee 1 HaUMeHblIee 3HaYeHNs (YHKLIUU Ha JJAHHOM OTpe3Ke?

B 4eM cOCTOUT anropuTM pemIeHus 3a1a4i Ha ONTHMHU3AIUIO C IIOMOIIBIO TPOU3BOIHOM?
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2) OueHouyHOE 3a7aHuE (CAMOCTOSITEIbHOE BHITIOJTHEHHE THIIOBOTO pacueTa ¢ CaMOIMPOBEPKOM
10 ATAJIOHY PELIECHMUS)

1.Pemmts 3amauy: Jloaka HaXOQUTCS HA 03€pe HA PACCTOSIHUU 3 KM OT OyMpKaiield TOUKU
A Oepera. Ilaccaxkup IOAKHM XKellaeT IOOCTUTHYTh ceia B, Haxonsmerocs Ha Oepery Ha
paccTostHuU 5 KM oT A (ydacTok AB Oepera cunrtaercs npsSMOJMHEHHBIM). JIoaka ABMKETCS CO
CKOPOCTBIO 4 KM/, a TaCCaXKUP, BBIA/A U3 JOAKH, MOXKET B 4ac MpouTH 5 kM. K kakoMy myHKTY
Oepera JOJDKHA IPUCTATh JIOJIKA, YTOOBI IACCAYKUP JTOCTUT CeJla B KpaTuaiiiee Bpems?

2.CocTaBUTh ONTUMATBHBIN IJIaH JOCTH)KCHUS MAKCUMAJIbHON MPUOBUTH OT peaiu3aiin
n3aenuid BuoB A u B. JlaHHbIe MpOU3BO/ICTBA MPUBEICHBI B TAOIHUIIE:

No 3anpoc ChIph, Hopma ceipes Ha 1 eguaAIly, KT
/1 Bu chipes ’ KT ’ I/Isienne IE I/I3I[€J¥I/Ie B
1 N 12 6 9
2 S, 8 3 2
3 S3 10 1 5
[TpuObLIb OT peasiu3aluy OJHOTO U3JENNs, 1.€. 18 24

2.2 Marepuaiibl JU1sl IPOMEKYTOYHON aTTeCTalluu
Popma NpOMEKYTOYHON aTTECTALUN: IK3aMEH.
DK3aMeH IPOBOJUTCS B TECTOBOU (opMme.
JleMOHCTpallMOHHBINM BapUaHT TECTa:

TecT A5 OLEHKH MPOMEXYTOUYHBIX PE3yJIbTaTOB OCBOEHUs yueOHOH aucrumiuasl EH.01
Marematuka crnenuansHoctd 23.02.07 TexHuueckoe oOCTy)KMBaHHWE M PEMOHT JABHraTesei,
CHCTEM M arperaToB aBTOMOOUJIEH.

WMHCTpyKIMS 1O BBIIIOJHEHUIO TECTOBON MPOTPaMMBl:

Bam HeoOXoauMMO BBIOJHUTH OJMH BApPHAHT TECTOBBIX 3aJaHui, cocrosmui uz 30
BOMPOCOB. 3a7jaHus HEOOXOJMMO BBIMOJIHATH B 3a/laHHON IOCIIEI0BATEILHOCTH, HE 3a0ybTe
yKa3aTb HOMep 3aJaHus. BHUMaTenbHO NMpOUYUTAalTE TECTOBOE 3a/JlaHUE M BbIOEPUTE OJUH
MpaBWIbHBIM OTBET. 3a KaXAbli NpPaBWIbHBIM OTBET B TecTe Bbl Moiydaere | Oami.
MakcumanbHoe KoandecTBo 0amios — 30.

MakcuManbHOe BPEM: BBIIIOJIHCHUA 3aJaHUS — 60 mMuH.

KpI/ITepI/II/I OII€HKHU BBIITOJIHEHHS TECTOBBIX 3a)1aH1/1171
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Ko:-Bo 6aminoB mo tecty Ouenka
30 «S5»
13-29 «4»
16-22 «3»
MeHee 16 «2»
1 Bapuanr

1. YT0 HA3LIBAIOT 00LEeIUHEHUEM MHOKECTB?

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

0) MHOXECTBO, B KOTOPOE BXOJIST AJIEMEHTHI, TPUHAIICKAIINE TOJIBKO OJHOMY U3 MHOXECTB A
nnu B

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

r) MHOXeCTBO, B KOTOPOE BXOJST JIEMEHTBI, IPUHAJICKAIINE XOTS Obl OTHOMY U3 MHOXKECTB
AuB

2. [Tepeceuennem muoxectB 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

64



(0]
6. UT0o0BI packpbITh HeoNpeaeJeHHOCTD —, 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

r) —

B)

1

sin? x

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
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14. IlepBooOpa3Hasi GyHKIMH Y = COS X paBHa:

a) cos X
0) — sin X
B) - COS X
T) sin X

15. Uurerpan f X - Sin x dx M0OXHO BLIYHCIUTH METOIOM:
a) HEIOCPEJCTBCHHOT'O HHTETPUPOBAHUS

0) METOIOM MOJICTAHOBKH

B) TI0 YaCTsIM

16. KpuBosnHeiinas Tpanenus — 3T0:

a) @urypa, orpannueHHas orpe3kom [a;b] ocu OX, rpaduxom dpyakum y = f(X) 1 OpsIMBIMH,
IPOXOJAIIMMHU Yepe3 TOUKH a U b

0) durypa, orpaHu4YeHHas cBepXy oTpe3koM [a;b] ocu OX, cHu3y - rpadukom ¢yHkimu y = f(x)
U TIPSMBIMU, IPOXOIAIIIMH Yepe3 TOUKU a U b

B) @urypa, orpaHuueHHasi CHU3Y oTpe3koM [a;b] ocu OX, cBepxy - rpaduxom Qynkuuu y = f(Xx)
U TIPSMBIMU, IPOXOIAIIMMH Yepe3 TOUKU a U b

r) ®urypa, orpaHnueHHast CHU3y oTpe3koM [a;b] ocu OX, cBepxy - rpaduxom pynkmmm y = f(x)
U TIPSIMBIMH, IPOXOIAIIMMH Yepe3 TOUKU a U b U napajuieabHbIMu ocu OY

17.110 kakoii popMyJie MOKHO BHIYMCIMTDH IJIOAAbL Gurypni Ne 2

vt y = f(x)

\

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

b b
B) J. f(x)dx r) [ g(x)dx
J1) HHL TIO OJJHOM U3 TIepEeuHCIEeHHBIX

18. Yucao i — 31o0:

a)v2 6) VO
B) vV—1 V1

19. Borumcasisi crenens i, MoJiy4yaem:

a)0 0) 1
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B)— 1 )i
20. KommuiekcHoe 4ucjio Z = 5 — 2 i MoxeT OBbITh NPeICTABJIECHO B BHJE TOYKH €

KooOpAUHaATaAMM:

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

21. B noka3zatesibHOM GopMe KoMILIEKCHOe YHcyo Z = 1 — i umeeT BUA:

a) z —2e3?
6) z=2-e2?
B)z=v2-e2?

22. U3 nepeyncjeHHBbIX MATPHUIl HYJIEBOH ABJISIETCSH:

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

23. lanbl maTpunbl: B = (_31 (2)) unC= (_52 ;) Pa3znoctbio C — B siBiisieTcst MmaTpuna:
-5 1 5 -1 1 1

2) ( 6 1) 0) (—6 - 1) B) (4 1)

1 -2 7
24. Jlana maTpuua A = < 4 0 3), TPAHCIIOHUPOBAHHAs il MATPULIa HMeeT BUJ:

-5 1 2

7 1 =2 1 4 -5 4 0 3
a3 4 o0 6)(—2 0 1 B[ -5 1 2)
2 -5 1 7 3 2 1 -2 7

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

0) 1mocien0BaTeNbHO UCKITI0UYaeM HEU3BECTHBIE

B) BBINOJIHSIEM JICHCTBUS HAJl MaTpULIAMU

2x+y=3
26.{ Y Omnpeneaurenb A, 3TOH CHCTeMbI PaABEH:

5x—2y=1
a)—9
6)—7
B)— 13

27. IudpepeHnnaibHbIM YPaBHEHHEM HAa3bIBaeTCs YPaBHEHUe, CoJeprKkaliee:

a) CTeNeHU UCKOMOW (DyHKIIUU
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6) norapudm nCKOMOH PyHKITHH
B) IPOU3BOIHYIO HCKOMOM (yHKITUN

28. llopsanok nud¢epeHINATBLHOTO YPABHEHUS OTIPeIesIsieTCs:

a) HaWBBICIIUM MOPSAIKOM BXOJSIIEH B HEro NPOU3BOIHON
0) HauBBICILIEH CTENEHbIO, BXOAAIIEH B HETO IEPEMEHHOM X
B) HAWBBICIIICH CTETICHBIO, BXOJISIICH B HETO TIEPEMEHHON Y

29. y = 2x° — 4x + C — obuiee pemenue auddepeHnuanLHOro ypapHenns. BriGepure
COOTBETCTBYIOIIEE YACTHOE pelleHue, eciu rpaguk McKoMoil QyHKIUM NMPOXOAMT Yepe3
touky (0; 1):

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

30. Nano nudpepennuaibHoe ypaBHenue 2ydx + x 2dy = 0. d10 YPaBHEeHHUE BH/IA:

a) MEPBOTO MOPSIKA C Pa3ACICHHBIMH MTEPEMEHHBIMH
0) 1MepBOro MOPsAKA C PA3ACISIONIUMUCS TIEPEMEHHBIMU
B) BTOPOTO MOPS/IKA JIMHEHHOE € TIOCTOSTHHBIMU KO3 (UITHEeHTaMHU

3. UndopmanmonHoe obecrieduenne oOyueHus. IlepedeHb peKOMEHyeMbIX Y4eOHBIX W3/IaHUMH,
HHTepHET - pecypcoB, AOMOIHUTENBHON JIUTEPATYPBI:

OcHoBHas nuTeparypa:

1.JIucnukun B. T. MaremaTuka B 3aauax ¢ pemieHusMu: yaueoHoe nocodue / B T. Jlucuukus,
N. JI. Conogeituuk. 7-e usn., crep. — Cankt — IlerepOypr: Jlans, 2020.-464 c.: ni. — (YueOHUKH
1uist By30oB. CrieninanbHast mutepatypa). — Tekcr: HenocpeacTBeHHbld. ISBN 978-5-8114-4906-4

JlononmHUTENbHAS TUTEPATYpA:

1. Hamassa A. A. Matemaruka: YueOuuk / A.A. lanasH. - 3-e uzn. - M.: ®opym: HUL] UHOPA-
M, 2019. - 544 c. OBC znanium.com Jloroop Ne497156¢ ot 11.01.2021r.
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