MHUHUCTEPCTBO HAYKH 1 BBICHIET'O OBPA3OBAHUSA
POCCHUCKOU ®EJNEPALINN

OEITEPAJIBHOE 'OCYJIAPCTBEHHOE BIO/UKETHOE OFPA30OBATEJILHOE
YYPEXJIEHHE BBICIIEI'O OBPA3OBAHUSA
«CEBEPO-KABKA3CKASI TOCYJAPCTBEHHA ST AKATEMMUSI»

CPEJHETPO®ECCHOHAJBHBIN KOJLIEIK

YTBEPJKJIAIO

} aupexTopa no YP
M.A. Maaeesa

« 78 » 2 20201.

PABOYASI ITPOTPAMMA
OBIIEOBPA3OBATEJBHOU YYEFHOU IUCLUTIJINHbI

MATEMATHUKA

1o crieruansHocT 38.02.01 OxoHoMuKa i OyxranTepckuii yder (1o 0Tpaciisam)

Uepkecck, 2026 .



Paouast mporpamma o61meo6pazoBaTenbHOl y4eOHOM JUCHUIIMEE pa3paGoTaHa Ha OCHOBE
deziepabHOTO TOCYAPCTBEHHOT0 00pa3oBaTeNbHOrO cTangapra (mamee — ®I'OC) COO B
npezenax  obpasosarenbHod  mporpammsl  CIIO [0 CHENMATBHOCTH  CpeJHEro
npogeccronanbaoro obpasosanus (naree — CI10) 38.02.01 DxoHoMuKa 1 GyXranTepekuii yuer
(1o otpaciam), Hanpasiaerne noarotoBku 38.00.00 DkoHOMHUKA U YIIpaBIeHHE

Opranmzanus-paspa6oruuK:

CIIK ®I'bOY BO «Ceepo-KaBkasckas rocyjapcTBeHHas aKageMus»

PazpaGoTunku:

Tapacenko U.B. — npenogasarens CITIK ®T5OY BO «CesKas['A»

Onobpena Ha 3aceaHuK MUKIOBON Komuccun «O61eo6pa3oBaTeIbHbIe THCIUIIITHHED

ot «Op _ O 2026r. mpoTokon Ne &

PyxoBoauTens o6pa3oBaTeNbHO#M MPOrpaMMBbI %7// 3.X. Ixameesa

PexoMenmoBana METOAUYECKHM COBETOM KOJUIEIKa

ot «/% &% _ 2026r. npotokon Ne 4




COJEPKAHUE

OBLIASA XAPAKTEPUCTHUKA PABOYEN IMPOI'PAMMBbI
OBIIIEOBPA30BATEJBHON YYEFHOM JUCHUILIAHBI

. CTPYKTYPA UM COJEP)KAHUE OBILIEOBPA3OBATEJBLHOI YYEBHOM
JTUCHUIINHbBI

. YCJIOBHUSA PEAJIA3ALIMU ITIPOTPAMMBI OBIIIEOBPA3OBATEJIBLHOW YYEBHOM
TACIATITAHBI

. KOHTPO.JIb M OLIEHKA PE3YJIbTATOB OCBOEHUSI OBLIIEOBPA30BATEJILHOM
YYEBHOM JUCLUATLINHEBI



1.0BIIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBbI

OBIIIEOBPA30OBATEJIBHON YYEFHOU JUCHUILJIAHBI
OY1.04 <MATEMATHUKA»

1.1. Mecto o00meo0pa3oBareibHOI Yy4yeOHOW JUCUMILIMHBI B CTPYKTYype OCHOBHOM
npogeccnoHaIbHOI 00pasoBaTenbHoii nporpammsel CIIO:
OO6meobOpa3oBaTenbHas AUCHHMIUINHA «Marematukay sBIsieTcss 00s3aTeNbHOM  4acThiO

0011e00pa30BaTEIbHOTO UKJIAa 00pa30BaTeNbHON MmporpamMmbl B cooTBercTBUH ¢ DPI'OC
cnenuanbHocT 38.02.01 DxoHOMMKA M OyXTraJlTepcKuil y4eT (110 OTpaciisim)

1.2. Heau 1 miianHupyemMblie pe3yJabTaThl 0CBOCHUS IUCHUILINHbI:
1.2.1. Iean o6ureo0pa3oBaTebHON YUeGHOM JHCHUITHHBI

Copepxanme  MporpaMMbl  00IIE0Opa3oBaTeNbHOW  JUCHHUILTUHBI  «MareMaTuka

HaIPAaBIICHO Ha JIOCTHKEHHE pe3yJIbTaTOB ee U3Y4EHUS
B cootBeTcTBUU ¢ TpeboBanusmu PI'OC COO ¢ yuerom npodeccrnoHaIbHON HapaBICHHOCTH
OrocC CIIO. [IpuopurerHsiMu LEJIAMU o0yueHus MaTeMaTHKe

Ha 0230BOM YpPOBHE SIBJISTFOTCSI:

- (opmupoBaHHE [EHTPAJIbHBIX MAaTEMATHUYECKHX TMOHSATHH (YKMCIO, BEIMUYHHA,
reoMerpuueckas (Gurypa, TmepeMeHHas, BEPOSATHOCTh, (QYHKIHs), 00eCIEeUHBAFOIINX
[PEEMCTBCHHOCTh U TIEPCIIEKTUBHOCTh MATEMATHUECKOTO 00pa30BaHus 00YJIaIOIINXCS;

- MOJIBE/ICHNE O0YYArOIIMXCS Ha TOCTYITHOM JUISl HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3H
MaTeMaTHKH M OKPYXKAIOIIEr0 MHpPa, MOHMMAaHWE MAaTEeMaTHKH KaK YacTH OOIICH KyJIbTYphI
YeJI0BEYCCTBA;

- pa3BUTHE WHTCIUICKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEH  OOydaroImmxcs,
I03HABaTEIbHOU AKTUBHOCTH, UCCJICAOBATCIBCKUX YMCHI/If/'I, KPUTUYHOCTH MBIIJICHHA, HHTCPECA
K U3YYCHHIO MaTEMAaTHKH;

- (QopmupoBanue (GYHKIMOHATBHOW  MaTEMaTHYECKOW TPaMOTHOCTH:  YMEHHs
pacro3HaBaTh MaTEMAaTUYECKUE ACIEKThl B PEalIbHBIX JKU3HEHHBIX CUTYAIUSIX U MPU U3yYCHHUU
JIPYTUX JUCIHIUIAH, MPOSIBJICHUS 3aBUCUMOCTEH U 3aKOHOMEpPHOCTEH, (hOpMyIHpOBaTh MX Ha
S3bIKE MaTEMaTHMKH W CO3JaBaTh MaTeMaTHUECKHUE MOJEIH, TPUMEHSTh OCBOCHHBIM
MaTeMaTUYEeCKUU arnmapar JJISL PCIICHUA IMPAKTUKO-OPUCHTHUPOBAHHBIX 3aja4, 3a1a4
PO eCCUOHATIBHOM JIEATSIILHOCTH, HHTEPIPETUPOBATH M OIICHUBATH MMOJYYCHHBIC PE3YIIbTATHI.

1.2.2. Tlnanupyemble Ppe3yJabTaThbl OCBOEHHMs 0011e00pa30BaTeIbHOI JUCHHMIIMHBI B
coorBercTBUHU ¢ PI'OC CIIO u Ha ocHoBe ®T'OC COO
Oco0oe 3HaueHue AUCHUIIMHA UMeeT npu popmupoBanuu u pazsutuu OK u I1K.

ST — Ilnanupyemsle pe3yabTaThl 00y4eHH s
OO0umme JucuMIniMHaApHbIe
OK 01 Bri6upats JInuHOCTHBIE pe3ynbratel | [1P61. Bnanenne METOJIaMH
CIIOCOOBI pelIeHuUs JIOJIKHBI OTpaXkaTb | JOKa3aTelbCTB, aIropuTMaMu
3a1a4 B YacTH: TPYIOBOTO | PELICHUS 3a/1ag; yMEHUe
npodeccnoHaIbHON BOCIIUTAHUS: (bopMynHMpoBaTh OIIpEeIICHus,
eATEIbHOCTH - TOTOBHOCTh K TpYIYy, | AaKCHOMBI U TEOPEMBI, IPUMEHSATDH UX,
[IPUMEHUTEIILHO OCO3HaHUE LIEHHOCTH | NMPOBOJUTH JI0OKa3aTeIbHbIE
K pa3JINYHbIM MacTepcTBa, TPYA0II00UE; paccyXJIeHHs B XOJI€ pEIIECHUs 3a/1a4;
KOHTEKCTaM - TOTOBHOCTh K akTuBHOH | I1P62. YMeHue OIIEpUPOBATH
JESATEIIBHOCTH MOHATHIMMU: CTCIICHb quCIIa,
TEXHOJIOTUYECKOU U | Jorapugm 4ucia; yMEeHUE BIIOIHATh
COLIMaIbHOU BBEIYMCIICHHE 3Ha4YeHUH u
HaIIpaBJICHHOCTH, npeoOpa3oBaHusl  BBIPAKEHUH  CO
CIOCOOHOCTh MHUIIMMPOBATH, | CTENEHSIMHU " Jgorapugmamu,




IJTAHUPOBATH "
CaMOCTOSITENIbHO BBITIOJIHATD
TaKyIO JICSITeLHOCTD;

- HUHTEpeC K Pa3IuYHbIM
chepam mpodeccHoHaTHEHOU
EeATEILHOCTH/

- TOTOBHOCTbh U CIIOCOOHOCTH
K 00pa3oBaHHIO
U caMooOpa3oBaHUI0  Ha
MIPOTSHKEHUH BCEH KU3ZHU
MeranpeameTHsie
PE3yNIbTaThI
OTpaXkaTh:
OBnaneHue yHUBEpCaIbHbIMU
y4eOHBIMU
M03HABATEIbHBIMU
JICACTBUSAMMU:
a) 0asoBbIe
IEUCTBUS:

- CaMOCTOSITEIIEHO
(dhopMynupoBath

" aKTyaJIU3UPOBAThH
mpobieMy,  paccMaTpuBaTh
€e BCECTOPOHHE;

- yCTaHaBIUBATh
CYIIECTBCHHBIN MPU3HAK WA
OCHOBaHUSl [UIsl CPaBHEHHS,

JOJIDKHBI

JIOTNYCCKHUC

KJIacCU(pUKaLUU

1 000011IeHUS,

- OTIPENIETISATh enu
NEeATETLHOCTH, 3a/1aBaTh

napamMeTpsl U KPUTEPUU HX
JIOCTHKCHMUS,

- BBISBJISITH 3aKOHOMEPHOCTH
H MPOTUBOPEUUS
B paccMaTpuBaeMbIX
SIBJICHHSX

- BHOCUTH KOPPEKTHBHI B
JIeSITEIIbHOCTb, OlLIEHHUBATh
COOTBETCTBHE  PE3YJIbTATOB
LensiM, OLEHUBATh PUCKHU
HOCJIENCTBUMN NeITEILHOCTU

- pa3BHBaTh KpeaTHUBHOE
MBIIIIJIEHHE

NPy PEUICHUU KU3HEHHBIX
npobiem

0) 0a30BbIC
HCCIIEI0BATEILCKIE
JIEUCTBUS:

- BJIAJCTh HaBBIKAMH y4eOHO-
HCCIIEI0OBATEIIHLCKOM Hu
MPOEKTHON  JEATENbHOCTH,

npeodpa3oBaHus npoOHo-
PaLOHATBHBIX BBIPAKCHUI;

I1P63. Ymenue OTIEpPUPOBATH
HOHSTUSIMU: panoHaNbHbIE,
UppalMOHAIIbHBIC,  TIOKa3aTelbHBIC,
CTCIICHHBIE, JorapupMuIEcKue,
TPUTOHOMETPUYECKHUE ypaBHEHHUSI
¥l HEPaBEHCTBA, MX CUCTEMBL;

I1P65. Ymenue OTIepHPOBATH
HOHSTHSMH: PAllMOHAIIbHAS () yHKIIHS,
nokasarenibHass ()yHKIUS, CTCIICHHAs

byHKIIHSA, norapupmMuuecKas
byHKIHS, TPUTOHOMETPUUECKHE
¢bynkuun,  obpaTHble  QYHKIWH;

YMEHHUE CTPOUTH rpauKu U3YIEHHBIX
GyHKIUH, HCIONB30BaTh TpaduKu
OpU  U3YYEHUU  MPOLIECCOB U
3aBUCUMOCTEH, MpU peleHUH 3aaay
U3 Jpyrux Y4eOHBIX IpPEJAMETOB H
3a/1a4 U3 PEAIbHON KU3HU; BBIPAXKaTh
dbopMynaMu  3aBUCUMOCTH  MEXIy
BEJIMYMHAMU;

[IPG6. Ymenue pemiatb TEKCTOBbBIE
3a/la4 pa3HbIX TUIIOB (B TOM 4YHCIIE
Ha TMPOLEHTHI, JOJUM M 4YacTd, Ha
NBUXKEHHE,  paboTy,  CTOMMOCTh
TOBapOB U yCIIyT, HAJIOTH, 3aa4l U3
o0jacTh yOpaBli€HUS JHUYHBIMH MU
CEMEVHBIMU ¢buHaHCAMM);
COCTaBJISITh BBIPAXKEHUS, ypaBHEHUS,
HEPAaBEHCTBA M HX CHCTEMBI IIO
YCIOBUIO  3a/add,  HCCIEN0BaTh
IIOJIyYEHHOE PEIICHNE U OLICHUBATh
MPaBA0N0I00HOCTh PE3YIbTATOB;
I1P69. YMenue OIIEpPUPOBATH
MOHATHIIMHU: TOUKa, npsimas,
IUIOCKOCTB, IIPOCTPAHCTBO,
JBYTPAaHHBIN YIOJl, CKPEIIUBAKOLIUECS
NIpsSIMBIE, NapajuIeIbHOCTD u
MEPHEeHIUKYISIPHOCTh  MPSAMBIX U
IJIOCKOCTEH, yrojl MeXIy NpSIMbIMHU,
yroJl MEeXAy NMPSMOM M IIOCKOCTHIO,
yroi MEXIY IJIOCKOCTSIMH,
paccTosiHue OT TOYKH JI0 TJIOCKOCTH,
paccTosiHuE  MEXAY  INPSMBIMH,
paccTosiHue MEXIy IMJIOCKOCTSMU;
YMEHHE HCIIONIb30BaTh MPU PELIEHUU
3a/1a4 U3y4yeHHbIe (PAKThl U TEOPEMBbI
IUIAHUMETPUHU; YMEHHE OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYXKAIOIIEro
MUDA;

I1P610. YmMmenue OTIEpUPOBATH
MOHSATHSIMU: MHOTOI'PAHHUK, CEUEHUE




HaBBbIKAMU paspeuieHus
npoOiem;

- CHOCOOHOCTh M TOTOBHOCTh
K CaMOCTOSITCIIBHOMY TTOMCKY

METOJ0B peIICHUA
IMPAKTUYCCKHUX 3ajaa4,
IMPUMCHCHUTIO Pa3JINIHBIX

METO/0B IIO3HAHUS

- BBUBIAITH  NPHUYMHHO-
CJIEZICTBEHHbIE CBSI3U
U aKTyaJIu3upoBaTh 3ajauy,
BBIIBUI'aTh  TUIOTE3y €€

penieHus, HaXOIUThb
apTyMEHTBI IS
JIOKa3aTelIbCTBa CBOMX
YTBEPKACHUIA, 3a71aBaTh

napameTpel M KPUTEpUHU
peleHus;

- aHaJIM3UPOBATh
MOJTyYCHHBIE B XO/1€ PEHICHUS
3aJjauu pe3yibTaThl,
KPUTHYECKH OILIGHUBATh HX
JOCTOBEPHOCTb,
MPOTHO3UPOBATh H3MEHEHHE
B HOBBIX YCJIOBUSX;
pa3pabarsiBaTh TUTaH
pereHus poOIeMBI
c y4eTOM aHaIm3a
UMEIOIINXCS  MaTepUabHbIX
u HEMaTepHaIbHBIX
pecypcoB;

- YMETh IEPEHOCUTH 3HAHUS B
MI03HABATENIbHYIO

U TpaKTUYECKyro olnactu
KHU3HENIeATEbHOCTH;

- yMeThb  HMHTETPUPOBATH
3HaHUS u3 pa3HbIX
MPeAMETHBIX 00JIacTeH;

- BBIIBUTAaTh HOBBIE WJIEH,
npeyiarath  OpUTHHAIBHBIC
MOJIXOBI M PELICHUS

- CTaBUTb MpoOJIEeMBl U

3aJ1a4H, JOMYyCKAaroue
CIIOCOOHOCTD X
HCITOJIb30BAHHUS

B MO3HaBaTeIbHON u

COLMAJIbHOW MIPAKTUKE
OBilaileHue  yYHUBEpCAJIbHBIMU
PETYISATUBHBIMU ACUCTBUSIMHU: Q)
CaMOOpraHu3aIus: JIeJIaTh,
OCO3HAHHBII BBIOOD,
ApTYMEHTHPOBATh €ro, Oparh|
OTBETCTBEHHOCTD 32 PEUICHHE

MHOT'OTpaHHHKA, KyoO,
napaJulesenuIe]], Ipu3Ma, TMpaMua,
¢urypa ¥ TMOBEPXHOCTH BpallCHHUS,
IWIMHApP, KOHYC, mmap, cdepa,

CeYeHUs ¢buryps BpallleHus,
IUIOCKOCTh, ~ Kacaromascst — chepsl,
LUAJIMHIpA, KOHYcCa, IJI0IIAb

NIOBEPXHOCTH THPAMHJIBI, TPU3MBI,
KOHYcCa, HWJIMHPA, IJI0Maas chepsl,
obbeM  Kkyba,  MNPSAMOYTOJIHHOTO
napasiesenumnena, MUPAMHU/IBI,
NPU3MBI, IHJIMHIPA, KOHYCa, IIapa;
YMEHHE U300pakaTh MHOTOTPAaHHUKHU
M TIOBEPXHOCTH  BpAIlCHUS, WX
CeUCHUS OT PYKH, C TOMOIIBIO

YCPTCIKHBIX HHCTPYMCHTOB u
OJICKTPOHHBIX CpCACTB; YMCHUC
paciio3HaBaThb CUMMCTPHIO B

POCTPAHCTBE; YMEHHE PACIO3HABaTh
IIPABWIIbHBIC MHOTOTPAaHHUKY;

I1P611 YmMenue OIIEpUPOBATH
TIOHSITUSIMH JIBUKCHHC B
IPOCTPAHCTBE, MOJ00HBIE (PUTYPHI B
MPOCTPAHCTBE; WCIIOJIH30BaTh
OTHOIICHHUE IIOMIAeH TOBEPXHOCTEH
U 00BEMOB MOJMOOHBIX (GUTYp TMpH
pellleHu  3a]a4;

I1P612. YmMmeHue BBIYUCIISATH
TeOMETPUUYECKHE BEIUYUHBI (IJTHHA,
yroja, IUIomanas, O0beM, IUIOMIAIh

HOBEPXHOCTH), UCIIOJIB3YS
M3Yy4YeHHbIE (OPMYJIIbI U METO/IBI;
I1P613. YMeHue OIIEpPUPOBATH

MOHSTUSIMH: IPSIMOYTOJIbHASI CUCTEMA
KOOpJIMHAT,  KOOPAMHATHl  TOYKH,
BEKTOD, KOOPJMHATHI BEKTODA,
CKJIPHOE  IPOM3BEICHHUE,  YIOil
MEXy BEKTOpaMH, CyMMa BEKTOPOB,
MPOU3BEJCHUE BEKTOpAa HA YHUCIIO;
HAXOJUTh C TMOMOIIBI H3YYEHHBIX
dbopMynl  KOOpIWHATBI  CEPEIUHBI
OTpe3Ka, PACCTOSHUE MEXKIY JIBYMS
TOYKaMH;

[1P614. Ymenue BBIOMPATH
101X OIS W3yYCHHBIN METO]I
1T penieHus 3aJayd, paclno3HaBaTh
MaTEMaTUICCKHIE (hakThbI H
MaTeMaTUYECKUE MOJEHN B MPUPOIHBIX
1 OOIIECTBEHHBIX  SBIICHUAX, B
MICKYCCTBE; YMEHHE MIPUBOJIUTH:
[pUMEpbl MATEMAaTUYECKUX OTKPBITUH
[POCCUIICKOM u MHPOBOI]

MaTeMaTHYECKOU HAYKH




OK 02 Vcnonb3oBath
COBPEMEHHBIC CPEJICTBA
MoucKa, aHajan3a u
WHTEPIIPETAIINH
nHopMaIuu, u
MH(POPMALOHHbIE
TEXHOJIOTUH IS
BEITIOJTHEHMSI 32/1a4
podeccuoHanbHOM

e TeIIbHOCTH

JInaHOCTHBIE pe3yJbTaThI
AOJDKHBI OTpakaTb B YaCTH!
LEHHOCTH Hay4YHOT'O
MO3HAHMSL:
-c(OPMHUPOBAHHOCTD
MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKH u
OOIIECTBEHHON  NPaKTUKH,

OCHOBAaHHOTO Ha JIMajore
KYJIbTYp, CIOCOOCTBYIOILETO
OCO3HaHHMIO CBOETO MecTa B
MOJUKYJIBTYPHOM MHUDE;
MeranpenmeTHbie
pe3yabTaThI
OTpaXarh:
OBnazeHne yHUBEpCaIbHbIMU
y4eOHBIMU
MO03HABATEIHHBIMH
NEUCTBUSIMU:

B) paboTa ¢ nHpOpManuei:

- BJIAJICTh HaBBIKAMH
noirydeHuss wHGopMaruu u3
HCTOYHHUKOB DPAa3HBIX THIIOB,

JOJIXKHBI

CaMOCTOSITEIILHO
OCYIIECTBIIAT MIOUCK,
aHalM3, CUCTEMAaTH3alMI0 U
MHTEPIPETALINIO

uH(popMaIHu pa3IMyYHBIX
BHJIOB u bopm
IIPECTABIICHHUS,

- co3gaBaTb TEKCThl B
paznuuHbIX  (dopmarax C
y4ETOM Ha3HAYCHUS
uHdpopMalud M LEJIeBOU
ayJIUTOpUH, BbIOMpast
ONTHUMAJIbHYIO bopmy
MIPEICTaBICHUS u
BU3yallu3aluy;

- OLIEHUBATh JOCTOBEPHOCTb,
JIETUTUMHOCTh MH(pOpMaIIH,
€€ COOTBETCTBUE IPaBOBBIM
u MOPaIbHO-3THUYECKUM
HOpMaM;

- HCIIOJIB30BATh
MH(POPMALMOHHBIX
u KOMMYHHKAI[UOHHBIX
TEXHOJIOTMM B pELICHUU
KOTHUTHBHBIX,
KOMMYHHMKATHUBHBIX

cpeacTBa

[1P64. Ymenue OIepUpOBaThH
MOHATHSIMH: (DYHKIUS, HEIIPEPhIBHAS
GbyHKIMS, MIPOU3BOJIHAS,
nepBooOpasHas, oTpeeTICHHBIH
UHTETpal; yYMEHHE HaXOJUTh
MIPOU3BOIHBIC JJIEMEHTaPHBIX
GyHKIUH, HCHOIb3Ys CIPABOYHBIC
MaTepUabl; HCCIICIOBATH B
OpoCcTeHIUX ciydasx (YyHKIUU Ha
MOHOTOHHOCT, HAXOJUTh
HanoobIINe u HAaUMEHbIIINE
3HAYCHUS GyHKIHH; CTPOUTH
rpaduxu MHOTOYJICHOB c
UCTIOJIb30BaHUEM amrmapara
MaTeMaTUYECKOTO aHalu3a;
OPUMEHSTh  TPOU3BOJHYIO  TIPH
pelieHuu  3a7ad  Ha  JIBWXKEHHUE;
peniaTh MpakTUKO-OPUECHTHPOBAHHBIC
3a/1a4u Ha HauOOoIbIINE u

HAaWMEHBIIINE 3HAYCHHS, Ha
HaXOXJEHUE TYTH, CKOPOCTH H
YCKOPEHUS

[IPG6. Ymenue pemiatb TEKCTOBbBIE
3a/la4i pa3HbIX TUIIOB (B TOM 4YHCIIE
Ha INPOLEHTHI, JOJM M YacTH, Ha
NBUXKEHHE,  paboTy, CTOMMOCTh
TOBapOB U yCIyT, HAJIOTH, 3a/la4 U3
o0jacTi ymOpaBli€HUS JHYHBIMH MU
CEMEVHBIMU buHaHCAMM);
COCTaBJISITh BBIPAXKEHUS, ypaBHEHUS,
HEPAaBEHCTBA M HX CHCTEMBI IIO
YCIOBUIO  3a/adyd,  HCCIEeN0BaTh
IIOJIyYEHHOE PEIICHUE U OLICHUBATb
MPaBA0IN0I00HOCTh PE3YIbTATOB;

I1P67. YMeHue OIIEpUPOBATH
MOHATHSIMU: cpenHee
apupMeTHIecKoe, Me/iiaHa,
HauOoJbIIEe u HauMeEHbIlIee
3Ha4YeHUs,  pa3Max, JAUCIepcus,
CTaH/IapTHOE OTKJIIOHEHHE YHCIIOBOTO
Habopa; YMEHHE U3BJICKATh,
HWHTEPIPETUPOBaTh  MHPOPMAIHIO,

NpPEICTaBICHHYI0 B Ta0iunax, Ha
IarpaMMax, rpadukax,
OTpaXKaloIIyl0 CBONCTBA peabHBIX
MIPOIIECCOB U SIBIICHHIA; TIPEIICTABIISATH
MH(OPMALIHIO C TIOMOIIBIO TaOIUI] U
arpamm; HCCJIEIOBATh
CTaTUCTHUYECKHUE TaHHBIE, B TOM YHCIIE
C  TNpUMEHEHHeM  TrpaduyecKux
METOIOB U 3JICKTPOHHBIX CPE/ICTB;




nu OpFaHI/ISaHI/IOHHLIX 3a1a4 C
cobOmoieHneM  TpeOOBaHMIA

PrOHOMUKH, TEXHHUKH
0€30IacCHOCTH, THTUCHBI,
pecypcocOepekenus,
MIPABOBBIX U ATHUECKUX HOPM,
HOpPM UH(POPMALIMOHHOM
0€e30I1aCHOCTH;

- BJIAJICTh HaBBIKaMU

pacrio3HaBaHUs W 3alIHTEHI

mHpOopManuy,

MH(OpMaITMOHHOM

0€30IMaCHOCTH JTUYHOCTH

[1P614. Ymenue BBIOMPATH,
TOIXOISIIUH W3yYCHHBII METO]]
U1l pelIeHusl 3aJlayd, paclio3HaBaTh
MaTeMaTHYECKHE (hakThI H
MaTeMaTU4eCKUE MOJEIIH B IPUPOIHBIX
I OOIIECTBEHHBLIX  SBJICHHIX, B

MCKYCCTBC; YMCHHC IMPUBOJUTH
[pUMEpbl MaTEMaTHUYECKUX OTKPBITUM
[POCCUICKON u MHUPOBO

MaTeMaTH4eCKOM HAayKH

OK 03. [LtanupoBath 1
[peain30BbIBATh
COOCTBEHHOE
po(hecCuOHATIBHOE U
ITUYHOCTHOE Pa3BUTHE,
[peITPUHIMATEIBCKYIO
eI TeNIbHOCTD B
podecCuOHAIbHON
cdepe, UCIONIB30BaTh
3HAHUSA 10 IPABOBOU U
(hrHaHCOBOM
TPAaMOTHOCTH B
Pa3IMYHBIX )KU3HEHHBIX
CUTYaITUSIX

JIn4HOCTHBIE ~ pEe3yNbTAThI
JTOJIKHBI OTpaXkaThb
B YacTu: JTyXOBHO-
HPABCTBEHHOT'O BOCTIUTAHUSI:
- c(hOpMUPOBAHHOCTh
HPAaBCTBEHHOTO  CO3HaHWUS,
3THUYECKOI0 MOBE/ICHNUS;

- CHOCOOHOCTb OILIEHHUBATH
CUTyalli0 U  NPUHUMATH
OCO3HaHHBIC pelIeHus,
OpPUEHTHUPYSICh HA MOPAIBHO-
HPABCTBCHHBIC  HOPMBI U
LIEHHOCTH;

- OCO3HaHME JIMYHOTO BKJIAJa
B TOCTPOEHUE YCTONYMBOTO
Oynymiero;

- OTBETCTBEHHOE OTHOIICHHE
K CBOUM POJHUTENSIM U (WUJIN)
IpyTUM  4JeHaM  CEMbH,
CO3JJaHUI0 CEMbH Ha OCHOBE

OCO3HaHHOTO MPUHATUS
LIEHHOCTEN CEMEWHOMN >KU3HU
B COOTBETCTBUU c
TPaIUIIASIMA HapoJI0B
Poccuu;

MeranpeameTHble
PE3YIbTATHI JTOJIKHBI
OTpaXkaTh:

OgBnaneHue yHUBEpCaIbHBIMU
PETYJISTUBHBIMU
JNIEUCTBUSIMU:

a) caMOOpTaHU3AIIHS:

- CaMOCTOSITEIHHO
OCYUIECTBIISATh
MMO3HABATEIHHYIO
JeSITeNbHOCTbD, BBISIBIISITH
poOJIEMBI, CTaBUTH "
¢bopmynHupoBaTh
COOCTBEHHBIE 3a1a4n B
o0pa3oBaTeNnbHOI

T1PG1. Bianenue METOJaMU
JI0Ka3aTeIbCTB, AIITOPUTMAMH
peleHus 3ajay; yMeHue
(hopMyIMpoBaTh OTIpe/IeIICHUs,
aKCHUOMBI M TEOPEMBI, IPUMEHATh UX,
IPOBOTUTH JIOKa3aTelbHbIe
paccyKAeHHUs B XO/I€ PeLIeHUs 3a/1a4;
[1P64. YMeHue OIEpPUPOBATH
HOHATUAMM: (YHKLUS, HENpPepbIBHAS
byHKIHS, IIPOU3BOJIHAS,
nepBooOpasHas, OIpeIeIeHHbIN
UHTETPa; yMeHue HaXO/UTh
IPOU3BOJIHBIE 3JIEMEHTaPHbIX
(GyHKIWH, WCIONB3YST CIPABOYHBIC
MaTepHabl; UCCIIEI0BaTh B
MPOCTEUINX CclydasX (YHKIHHA Ha
MOHOTOHHOCTb, HaXO/IUTh
HauOoIbIIHIe " HaMMEHBIIIHE
3Ha4YeHUs byHKLUH; CTPOUTH
rpaduxu MHOT'OUJICHOB c
UCTIOJIb30BaHUEM anmapara
MaTeMaTHIeCKOTO aHaJmn3a;
OPUMEHATh  TPOU3BOJHYIO  IIpH
pelieHnn  3a7ad  Ha  JIBHKCHHE;
pemaTh NpakTUKO-OPUEHTHUPOBAHHBIE
3a1a4n Ha HanOOJIbIIINE u
HauMEHbIIINe 3Ha4YeHus, Ha
HaXOXJEHHE TIIyTH, CKOPOCTH |
YCKOpEHUs

[1PGS. Ymenue OTIepupOBaThH
MOHATHSIMU: PAllMOHATBHAS () YHKIIHSA,
nokaszaTenbHast (pyHKIMS, CTeleHHas
byHKIHS, norapudmuueckas
¢byHKIMA, TPUTOHOMETPUUYECKHE
¢byHKMM,  oOpaTHble  (YHKIHH;
YMEHHUE CTPOUTH IrpauKU U3YIEHHBIX
GbyHKIME, WCMONB30BaTh TpaduKu
Opu  M3YYEHUH  TPOIECCOB U
3aBUCUMOCTEH, NpU pelIeHUH 3aaay

U3 JIpYTUX Yy4eOHBIX MpPEIMETOB U




IEATSIIFHOCTH M JKM3HEHHBIX
CUTYyallUsIX; CaMOCTOSITEIIbHO
COCTaBJIAATh IUIAH PEIICHUS
poOIeMbI c Y4ETOM
HMECIOIINX CS pecypcos,
COOCTBEHHBIX BO3MOXKHOCTEH
U TPENNOYTEHHI; JaBaTh
OIICHKY HOBBIM CUTYaIlUsM;

CrocoOCTBOBATH

(hopmMupoBaHUIO u
IIPOSIBJICHUIO LIUPOKOU
SPYAMLIMH B Pa3HBIX 00JaCTsIX
3HAHUH, HOCTOSIHHO
MOBBIIATH CBOM
o0pazoBaTebHbIN u

KYJIbTYpHBIH YPOBEHB;

0) CaMOKOHTPOJIb!
UCIOJIb30BATh IIPUEMBI
peduekcun AN OLIGHKH
CHTyaluy, BbIOOpa BEPHOTO
peleHus;

- YMETb OIICHHWBATh PUCKHU H
CBOEBPEMEHHO  INPUHUMATh
pEIIeHHs TT0 UX CHUYKEHUIO;
B) SMOLMOHAIbHBIN
MHTEJJIEKT,
Ipeanoaararmuni
c(hOpMHUPOBAHHOCTb:
BHYTpEHHEH MOTHUBAIHIH,
BKJIIOYAIOLIEH CTpEMJICHUE K
JOCTHIKEHUIO IEJIU U YCIIEXY,
ONITUMH3M, HHUIIUATHBHOCTH,
yMEHUE JIeHCTBOBATh, UCXOJIS
3 CBOMX BO3MOXKHOCTEI;

- SMIATHM, BKIIOYAIONIEH

3a/1a4 U3 pealbHOM JKU3HU, BRIPAKATH
dbopMylnaMH  3aBHCHUMOCTH  MEXIY
BEJIMYMHAMU;

[IP66. YmMmeHue pemarb TEKCTOBBIC
3a/la4l pa3HbIX TUIIOB (B TOM 4YHCIIE
Ha TPOLEHTHI, JOJM M YacTH, Ha
NBUXKEHHE,  paboTy,  CTOMMOCTh
TOBapOB U yCIyT, HAJIOTH, 3a/la4u U3
o0MacTH yNpaBlIeHHUS JHYHBIMH U
CeMEHHBIMU (dbuHaHCaMH);
COCTABJISITh BBIPAKCHUS, YPAaBHEHMUS,
HEpPaBEHCTBA M HUX CHUCTEMBI IO

YCIOBHIO  3aJa4d,  MCCIIEJ0BaTh
MOJIy4YEHHOE pEUICHUE U OLIEHHUBAaTh
IPaBI0N0J00HOCTb PE3yJIbTATOB;

I1PG67. YmMenue OIIEpUPOBATH
MTOHATHUSIMH : cpenHee
apudmeruueckoe, MeJMaHa,
HauboJIbIIEe u HauMeEHbIIIee

3Ha4EeHMs,  pa3Max,  JucHepcus,
CTaHIapTHOE OTKJIOHEHHE YHMCIIOBOTO
Habopa; yMEHUE W3BJICKATb,
UHTEpIpEeTUpOBaTh  HH(OpMaIHIo,
IpPEJICTaBICHHYI0 B Ta0iuLax, Ha
Juarpammax, rpadukax,
OTPaXXaloIlyl0 CBOWCTBA PEATBbHBIX
IIPOLIECCOB U SIBJIEHUI; IPEICTABIISATD
MH(}OPMALIMIO C TIOMOIIBIO TaOIUI] U
quarpamum; HCCJIEI0BATh
CTaTUCTUYECKUE JaHHbIE, B TOM UUCIIE
C  IpUMEHeHHeM  rpaduvecKux
METOJIOB M 3JIEKTPOHHBIX CPE/ICTB;

I1P68. YMenue OIIepUpOBAThH
MOHATUSAMM: CIIy4alHBI ONBIT U
ciiyyaiiHoe COOBITHE, BEpOSTHOCTD

CIOCOOHOCTh MOHUMATh | CIlydalHOrO  COOBITUS;  yYMEHHE
SMOLIMOHAIIBHOE  COCTOSIHUE | BBIYMCIIATH BEPOSATHOCTh c
JPYTUX, YYUTHIBATh €r0 IPU | MCHOJIb30BAaHUEM rpaduyeckux
OCYILECTBICHUH METOJIOB;  MPHUMEHATh  (OPMYIIbI
KOMMYHHKAIIH, CIIOKEHHUS u YMHOXEHUS
CIOCOOHOCTh K COUYBCTBHIO M | BEPOSTHOCTEH, KOMOHWHATOPHbBIE
COTEPEKNBAHMIO; (bakTel U (GopMyIBl TpPU PEUICHUH
- COLIMATIBHBIX HaBBIKOB,| 3a7ja4;  OLICHMBATb  BEPOATHOCTH
BKJTFOYAROLIIX CIIOCOOHOCTB| pealbHbIX COOBITHI; 3HAKOMCTBO CO

BHICTPANBAaTh  OTHOILIECHUS
ITPYTUMU  JTFOJbMHU, 3a00TUTHCS,| MPUBOIUTH TMPUMEPHI  MPOSBICHUS
[POSIBIISTH UHTEpEC
paszpenarh KOH(IUKTHI

C CJ'Iy‘-IElﬁHLIMH BCIIMYMHAMU, YMCHUC

¥| 3aKOHA OOJBIIMX YHCEN B IPUPOTHBIX
1 OOII[ECTBEHHBIX SIBJICHUSX;

[1P614. Ymenue BBIOMPATH,

TOTX OIS W3y4YCHHBII METO]I]

TUIST  pellieHusl 3aJadd, paclo3HaBaTh

MaTeMaTUYECKHE (hakThI 4|

MaTEeMaTHYeCKHE MOJIEIH B IPUPOIHBIX]




1 OOLIECTBEHHBIX  SIBICHUSX, B
MICKYCCTBE; yMEHUE MIPUBOJUTH,
[pUMEpbl MATEMAaTUYECKUX OTKPBITUH
[POCCUICKOM u MHPOBOI]
MaTeMaTHYECKOU HAYKH
OK 04 DddextuBHO JInuHnocTHBIE pesynbTatel | [1PO1. Bnanenue METOJIaMH1
B3alMOJICIICTBOBATh U | JIOJDKHBI OTpa)kaTb B YAacTH: | JOKAa3aTeNbCTB, IropuTMaMu
paboTaTh B KOJUIEKTUBE | IIEHHOCTH Hay4YHOI'O | PEIICHUS 3az1ay; yMEHUue
1 KOMaHJie MTO3HAHUS: oco3HaHue | (GopMmyrupoBaTh omnpezeseHus,
LIEHHOCTHU Hay4YHOM | aKCHMOMBI U TEOPEMBI, IPUMEHSTh HX,
NESATENIbHOCTH, TOTOBHOCTH | IIPOBOJAUTH JI0Ka3aTeJIbHbIE
OCYHIECTBJIATh MPOEKTHYIO M | PAcCyXJIEHHs B XOJ€ PELICHUS 3a/1a4;
HCCIIEA0BATENIbCKYIO I1P67. YMenue OIIEpPUPOBATH
JeSATEIbHOCTh HOHATUSAMU: cpenHee
WHJIMBHUIYQJIbHO U B TPYIIIE apupMeTHIecKoe, MeHuaHa,
MeranpeameTHbie HauboJIbIIEe u HauMeEHbIIIee
pe3yJIbTaThl JNOJDKHBI | 3HAQUEHHUs,  pa3Max,  JUCHEPCHUs,
OTpaXKaTh: CTaHJApPTHOE OTKJIOHEHHE YUCIOBOTO
OBnazneHue yHuBepcaibHbIMU | Habopa; yMEHHE U3BJIEKATD,
KOMMYHUKATUBHBIMU UHTEPIPETUPOBATh  MHQPOPMAIHIO,
NEeHCTBUAMMU: IpPEJICTaBICHHYI0 B Ta0iuLax, Ha

0) coBMecCTHas ACATEIHHOCTD:
- TIOHUMaTh W HCIIOJb30BaTh
MIpEeUMYyIlecTBa KOMaHIHOU U
WHIUBUAYAIbHON paboThI;

- MPUHUMATh enu
COBMECTHOH JICATCIHLHOCTH,
OpraHU30BbIBATH u
KOOPJAMHUPOBATH  JICUCTBUS
o ee JIOCTUKEHUIO:
COCTaBJIATh IIAH JCHCTBUM,
pacnpenenarb pojau ¢ y4eToM
MHEHUI YYaCTHUKOB
o0cyXaaTh pe3ynbTaTh
COBMECTHOM paboThI;

- KOOPJAMHHUPOBATH u
BBITIOJTHSTH pabory
B YCIOBUSAX  PEaJBHOTO,
BHPTYAJIBHOTO

il KOMOMHHPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYUIECTBJISITh MO3UTHUBHOE
CTpaTEeTUYECKOe TIOBEICHHE B

pa3IUYHBIX CUTYAITUsX,
MPOSBIATE TBOPYECTBO U
BOOOpaXkeHue, OBITH
MHULIMATABHBIM.
OBitaieHne yHUBEPCATbHBIMU
PETYIATUBHBIMU
NEUCTBUSIMU:

I') NpUHATHE ceO M APYrux
JIONIEN:

JarpaMmax, rpadukax,
OTPaXXaloIlyl0 CBOWCTBA PEATbHBIX

IIPOIIECCOB
51 SIBIICHU; MIPEICTABIISITH
UHGOPMAIIUIO C TIOMOIIBI0 TAOIHIl U
JTUarpamm; HCCIIEI0OBATh

CTaTUCTHUYECKHE IaHHBIE, B TOM YHCIIE
C  TpUMEHEHHEeM  TpadUYecKux
METOJI0B U JIEKTPOHHBIX CPE/CTB;
[1PGS. Ymenue OIepupoOBaThH
NOHATUSAMHU: CIIYYalHBIM OMNBIT U
Clly4aiilHOe COOBITHE, BEPOATHOCTD
cillyyaifHOro  coObITHS;  yMEHHe
BBIUUCIIATH BEPOSITHOCTh c
UCIIOJIb30BaHUEM rpadu4ecKux
METOZIOB;  NPHUMEHATH  (OPMYIIBI
CIIOXKEHMS u YMHOXKEHUS
BEPOSTHOCTEM, KOMOMHATOpHbBIE
GbakTel ¥ (GOPMYNBI TpPU pEIICHUH
3a/a4;  OLEHUBaTh  BEPOSITHOCTHU
peanbHBIX COOBITHI; 3HAKOMCTBO CO
CIIyJailHBIMU BEJIMYMHAMHU; yMEHHE
MPUBOANTH TIPUMEPHI  TPOSIBICHUS
3aKOHa OOJIBIIMX YHUCEIN B IPUPOIHBIX
1 OOIIECTBEHHBIX SBJICHUSX;

[1P614. Ymenue BBIOMPATH,

TTOIX O ST W3yYCHHBIN METO/I|

JUIsl  pellleHus] 3aJaud, paclo3HaBaTh

MaTeMaTHYECKUe (bakThI u

MaTeMaTHYECKHUE MOJICIH B IPUPOIHBIX

1 OOLIECTBEHHBIX  SIBICHUSX, B

MCKYCCTBC; YMCHHC IMPUBOJUTH




- [pHUHUMATb MOTHBBI U

[IpUMEpPbl MaTEMaTUYECKUX OTKPBITUH

ApryMEHTBhl JAPYTUX JIIOJEH [POCCHICKOM u MHPOBOI]
IpU aHalIM3e pe3yJabTaTOB [MATEMaTHYECKOW HayKH
NesITeNbHOCTH;
- MpPHU3HABATH CBOE IPABO M
IIpaBO Jpyrux Jojaed Ha
OIIOKU;
- pa3BUBaTh  CIOCOOHOCTH
MOHUMATh MUD
C MO3UIUK JPYroro YejoBeKa
OK 05 OcymectBisars | JInunocTHbIE pesyabratel |[1POI. Bnanenue METOaMHU
YCTHYIO U IUCBMEHHYIO | JTOJIKHBI OTpa)kaThb | J0Ka3aTeJIbCTB, IrOpUTMaMHU
KOMMYHHKAIIHIO Ha B YaCTH:  OCTETUYECKOTO | PELICHHS 3aja4; yMeHue
rOCyIapCTBEHHOM BOCIIUTaHMSL: (bopMynMpoBaTh olpeeeHus,
s3p1Ke Poccuiickoit - DCTETHYECKOE OTHOUICHHE K | aKCHOMBI H TEOPEMBI, IPUMEHATH HX,
Denepanuu ¢ yyeToM | MUpPY, BKIIOYas 3CTETHKY | MPOBOAUTH JI0Ka3aTesbHble
0COOEHHOCTEHN ObITa, HAy4YHOTO U | pacCyXJEeHMs B XOJI€ PELICHUS 3a1a4;
COLIMAJIBHOTO U TEXHUYECKOro  TBOpuecTBa, |[IPO6. YMeHue pemarb TeKCTOBBIE
KYJIBTYPHOTO criopra, Tpynaa M | 3aJaud pa3HBIX TUMOB (B TOM YHCIIE
KOHTEKCTa OOIIIECTBEHHBIX OTHOLLICHUH; | Ha MPOLEHTHI, JOJM M 4YacTd, Ha
- CHOCOOHOCTh | ABIDKEHHE,  pabdoTy,  CTOMMOCTb
BOCIIPUHMMATh  pa3jM4yHble | TOBAPOB U YCIYT, HAJIOIH, 3aJaud U3

BH/JIbI HCKYCCTBA, TPAJAHIIAH U
TBOPYECTBO CBOETO
U JIPYTUX HAPOJOB, OUIYIIATh
SMOIIMOHAILHOE BO3ICHCTBHUE
HCKYCCTBA;
- yOeXKIeHHOCTh B
3HAYMMOCTH JUIS JIMYHOCTHU
1 00IIecTBa OTEYECTBEHHOTO
U  MHPOBOTO  HCKYCCTBA,
STHHYECKUX KYJIbTYPHBIX
TpaauLIHA
Y HApOJHOTO TBOPYECTBA
MeranpeameTHsie
PE3yNBTATHI
OTpaXKaTh:
OBnaneHne yHuBepCaIbHBIMU
KOMMYHHKATHBHBIMH
JIECTBUSMU:
a) oOlIeHue: - OCYIIECTBIIATh
KOMMYHHKAITUU
BO BceX cepax KU3HU;
- pacrmo3HaBaTh
HeBepOaIbHbIC cpencTBa
o0IIeHMS, [IOHUMATh
3HAYCHUE COIUATIbHBIX
3HAKOB, pacrno3HaBaTh
MPEANOCHUIKA KOH(JIUKTHBIX
CUTYyalHi u CMSIT4YaTh
KOH(JIUKTBI,

- pa3BepHYTO H

JOJIXKHBI

JIOTUYHO
M3J1araTh CBOIO TOYKY 3PEHUS C

o0jacTh yOpaBleHUS JHUYHBIMH MU
CeMEHHBIMU (dbuHaHCAMH);
COCTaBJISITh BBIPAXKEHUS, YpaBHEHMUS,
HEPAaBEHCTBA M HX CHCTEMBI IIO
YCIOBUIO  3a/add,  HCCIEN0BaTh
IIOJIyYEHHOE PEIICHNE U OLICHUBATh
MPaBA0N0I00HOCTh PE3YIbTATOB;
I1P68. YMeHue OIIEpUPOBATh
IIOHATUSAMH: CIIy4alHbI1 OIIBIT
U ciy4aiiHOoe COOBITHE, BEPOSITHOCTD
CIIy4alHOrO  COOBITHSA;  YMEHHE
BBIUNCIIATH BEPOSATHOCTh c
HCIIOIb30BAHUEM rpaduyecKkux
METO/IOB;  HPUMEHATh  (POPMYIIBI
CIIOKEHMSI u YMHOXEHUS
BEPOSATHOCTEM, KOMOHWHATOPHbBIE
(bakTel U (GopMyIBl TpPU PEUICHUH
3a1a4;  OLECHUBaThb  BEPOSITHOCTHU
peanbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4allHBIMM BEJIMYMHAMM; YMEHHE
MPUBOJIUTE TPUMEPHI MPOSBICHUS
3aKOHA OOJIBIIMX YKCEN B IPUPOIHBIX
1 OOILECTBEHHBIX SIBICHUSX;

[1P614. YMeHune BbIOMpATH
MOAXOMSIIMN HU3YYEHHBI METOI s
pelieHus  3ajadd,  pacro3HaBaTh
MaTeMaTHYECKHE (baxThI u
MaTEMaTHYECKHUE MOJENIN B IPUPOIHBIX
U OOIIECTBEHHBIX  SIBICHUSX, B
HCKYCCTBE; YMEHHE IIPUBOIUTH,
IIPUMEPbl MAaTEMaTHYECKUX OTKPBITHI]




M CITIOJIb30BAHHUECM SA3BIKOBBIX
CpEICTB

pOCCHUICKOMN u MUPOBOU
MaTeMaTU4YeCKON HayKH

OK 06. IIposBnsate
Cpask1aHCKO-
[MaTPUOTUYECKYIO
[MO3UILIMIO,
ITIEMOHCTPUPOBATH
0CO3HAHHOE ITOBCICHUC
Ha OCHOBE
TPaIUIIMOHHBIX
[POCCUHCKHUX JyXOBHO-
HPaBCTBEHHBIX
[ICHHOCTEH, B TOM
YUCIIE C YIETOM
rapMOHHU3ALUU
MEKHAITMOHAJIBHEIX U
MEKPETUTHO3HBIX
OTHOIIICHUH,
[PUMEHSTh CTaHAAPThI
QHTUKOPPYIIIMOHHOTO
[TOBCJICHUS,

JImuHOCTHEIE PE3YJIbTAThI
JOJIDKHBI OTpaXaThb
B 4aCTu:

- TPAXIAHCKOTO BOCIIUTAHUS:
MPUHSATHE TPaIUIIUOHHBIX
HaAllMOHAJILHBIX,
00111eUeI0BEYUECKUX
TYMaHUCTHYECKUX

" JEMOKPATUYECKHUX
IIEHHOCTEH;
-IaTPUOTUYECKOTO
BOCIIUTAHUS:

IICHHOCTHOE OTHOIIICHHE K
rOCyJ1apCTBEHHBIM
CUMBOJIaM, UCTOPUYECKOMY U
MIPUPOTHOMY HacJIeAUIO,
NaMSATHUKaM, TpaguLUsIM
HapOJ0B Poccun,
moctmkenusMm  Poccum B
HayKe, HCKYCCTBE, CIIOpTE,
TEXHOJIOTHUSIX U TPYAE;

MeTtanpeameTHbie
PE3YIIbTATHI JIOTKHBI
OTpaXkaTh: OBnageHue
YHUBEPCATHLHBIMH
PETYIATUBHBIMU
JICHCTBUSIMMU:

B) SMOLIMOHAIIbHBIN
HMHTEJUICKT,
TIpeIOoJIararoIuii
c(hOpMHUPOBAHHOCTb:
-CaMOCO3HaHMUs,
BKJIIOYAIOIIET0 CIIOCOOHOCTH
IMOHHMAaTh CBOE
SMOIIMOHAIBHOE COCTOSIHUE,
BUJICTh HaIpaBIICHUS
pa3BUTHS coOCTBEeHHOM
AMOITMOHATBHOM cdepsl,
OBITH YBEpEHHBIM B ce0e;

- caMOperyJIupOBaHUs,
BKJIFOYAIOIIETO
CaMOKOHTPOIIb, yMEHHE
MPUHUMATHh OTBETCTBEHHOCTH
3a CBOC MOBEJICHHUE,
CITOCOOHOCTH
aIanTHPOBATHCA K
SMOIMOHAIBHBIM

HU3MCHCHUSAM H  MPOSBJIATH

T1PG1. Bnanenue METOIaMHU
JI0Ka3aTeJIbCTB, AITOPUTMaMHU
pereHus 3a7a4; yMeHHUe
(dhopMynupoBaTh oTIpesieNieHus,
AKCHOMBI M TEOPEMBI, IPUMEHSTh HX,
MIPOBOHTH JIOKa3aTelIbHbIC

paccyXIeHUs B X0JI€ PELIeHHUs 3a/1a4;

[TPG6. YMmeHue pemath TEKCTOBBIC
3a/la4dl pa3HbIX TUIIOB (B TOM 4YHCIIE
Ha TIPOLEHTHI, JOJM W YacTH, Ha
IBUXKEHHE,  paboTy,  CTOMMOCTh
TOBapoOB U yCIyT, HAJIOTH, 3a/la4u U3
o0JacTd yOpaBlEHUS JTUYHBIMH U
CEMEHHBIMU ¢uHaHCaMM);
COCTaBJISITh BBIPAXKEHUS, ypaBHEHUS,
HEpaBEHCTBA M MX CHCTEMBI II0
YCIOBUIO  3a/layd,  HCCIeN0BaTh
MOJYYEHHOE PEIICHHE W OLICHUBAThH
IPaBI0NO0I00HOCTb PE3yJIbTATOB;

I1PG67. YMenue OIIEpUpPOBATH
MOHSTUSIMU: cpenHee
apudmernueckoe, MeJMaHa,
HauOoJbIIIee u HauMEHbIIIEe

3HAueHus, pa3Mmax, JUCIepcus,
CTaHJAPTHOE OTKJIOHEHHE YHCIIOBOTO
Habopa; YMEHHE U3BJIEKATD,
MHTEPIPETUPOBaTh  MHPOPMAIHIO,
NpEeACTaBICHHYI0 B TabiuIax, Ha
JyarpaMMax, rpadukax,
OTpa)KAIOIYI0 CBOMICTBA pealbHBIX
IIPOLIECCOB

u SIBIICHU; MIPEJICTaBIISTh
MH(POPMAIIUIO C TTOMOIIBIO TAOIHI] U
Uarpamm; HCCJIE10BATh

CTaTHCTUYECKHUE JaHHbIE, B TOM UHCIIE
C  TOpUMEHeHHeM  rpaduvecKux
METOJIOB M 3JIEKTPOHHBIX CPEJICTB;

I1P68. YMeHue OIIEpUPOBATh
MOHATHUSAMM: CIy4alHBI ONBIT U
ciiyyailHoe COOBITHE, BEPOSTHOCTD
CIIy4alHOTO  COOBITHSA;  YMEHHE
BBIUUCIIATH BEPOSITHOCTh c
HCIIOIb30BAHUEM rpaduyecKkux
METOZIOB;  NPHUMEHATh  (OPMYIIbI
CJIOKEHUS u YMHOXKEHUS
BEPOSATHOCTEM, KOMOHWHATOPHBIE
(dbakTel U GOpMYNIBI TPH PEHICHUH
3a1a4;  OLCHUBaThb  BEPOSITHOCTHU
peabHbIX COOBITHI; 3HAKOMCTBO CO




THOKOCTb, OBITh OTKPBITHIM
HOBOMY;;

- BHYTPEHHEH MOTHBAIINH,
BKJIIOYAIOIIEH CTpeMIIEHHE K

CIIy4allHBIMM BEJIMYMHAMH; YMEHHE
MIPUBOJAUTh TPUMEPHI IMPOSBICHUS
3aKOHa OOJIBIINX YHUCEIN B IPUPOIHBIX
U OOIIECTBEHHBIX SBJICHUSX;

JOCTIDKEHUIO 1enu U yenexy, | [IP614. YMenue BbIOMpAThH
ONTUMU3M, UHULIUATUBHOCTD, |MOIXOIAIIMA HM3yYEHHBIH METON JUIs
YMEHHE JIEHCTBOBAaTh, UCXO/s |pEIIEHUss  3aJaud,  paclo3HaBaTh
13 CBOMX BO3MOXHOCTEH; MaTeMaTH4ecKue (bakTbI u
- OMIAaTUM, BKJIIOYAIOIIEH |MaTEMaTUYECKUE MOJENIN B IPUPOIHBIX|
CIOCOOHOCTh MOHUMATh (U OOIECTBEHHBIX  SIBICHUAX, B
SMOLIMOHAIIBHOE  COCTOSIHME | UCKYCCTBE; yYMEHHE MIPUBO/IUTH
JIPYTUX, YYUTBHIBATh €ro MpU |[PUMEpPbl MAaTeMaTHYECKUX OTKPBITUH
OCYILIECTBICHUH pPOCCUICKOM u MUPOBOU
KOMMYHHKAIIH, MaTeMaTU4eCKOi HayKu
CIOCOOHOCTH K COUYBCTBHIO
COTIEPEKUBAHHUIO;
- COLIMATIBHBIX HaBBIKOB,
BKJIFOUAIOIITUX CIIOCOOHOCTH|
BLICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMU, 3a00TUThCA,
[POSIBIISITH UHTEpec U
pa3pemaTth KOHQIUKTHI
OK 07. CogeiictBoBaTh| JInuHOCTHBIE pesynbTatel | [1PO1. Bnanenue MeTOaMHu
COXPAHEHUIO JIOJKHBI OTpaXkaThb | JOKa3aTelbCTB, IropuTMaMu
OKpYXarollel cpellbl, | B YacTU: DKOJIOTMYECKOTO | pelleHus 3a/1ay; yYMEHHE
pecypcocOepeKeHnI0, | BOCHUTAHUS: (bopMyIHMpoBaTh olpeieseHus,
MPUMEHSTH 3HAHUS 00 | - ~ aKTHBHOE  HENPHUSITHE | aKCHOMBI U TEOPEMBI, TPUMEHSATh UX,
M3MEHEHUHU KJIMMara, NefcTBUH, MPUHOCAIINX Bpe | MPOBOJIUTH JI0Ka3aTeJbHbIE
[TPUHIIUIIBI OKpY>Karollen cpeje; paccyX/IeHUsl B X0JI€ pELIeHMs 3a/1a4;
OepeKIMBOTO - yMeHue nporHoszupoBaTh | I1P64. YMeHue  onepupoBaTh
[IPOU3BO/ICTBA, HeOJ1aronpusiTHbIE MOHATUSAMU: (DYHKIHS, HEMPEepPBIBHAS
B PEKTUBHO 9KOJIOTUYECKUE TOCHEeACTBUS | (QyHKIMS, MIPOM3BOJIHAS,
eiicTBOBATh B MpeNPUHUMAEMbIX nepBooOpasHas, oTpezeNeHHbIN
Upe3BbIUAHBIX JeWcTBUHM, TNpenoTBpallaTh | MHTErpa; yMeHue HaXO/UTh
CUTYaIHsax UX; MIPOU3BOJIHbIE AJIEMEHTapHBIX
- pacupeHue ombITa | (PyHKIUH, HCHOIB3Yysd CHpPAaBOYHBIC
NeSITeIbHOCTH MaTepuabl; HCCJIEI0BATh B
9KOJIOTMUECKOM NPOCTEUIINX Ccly4yasX (YHKIMHM Ha
HaIpaBJIEHHOCTH; MOHOTOHHOCT, HaXOJUTh
MertanpeameTHbie HauboJbIINe u HaMEHbIIHNE
Pe3yNbTaThI JOJIKHBI | 3HAUEHHUS byHKINH; CTPOHTH
OTpaXkaTh: Osnanenue | rpapuku MHOT'OYJIEHOB c
YHUBEPCAJIbHBIMU YYEOHBIMH | HCIOJB30BaHUEM anmnapara
MM03HABaTEIbHBIMU MaTeMaTH4eCKOro aHaln3a;
JeUCTBUSAMU: OPUMEHATh  TPOM3BOJIHYIO  IIPH
0) 0a30BbIC | pelIeHWH 3aJad  Ha  JBKEHUE,
HCCIIEI0BATEIbCKUE pemaTh NpakTUKO-OPUEHTHUPOBAHHBIE
NeNcTBUS: 3a/1a4u Ha HauOobIINE u
- paspalaTbiBaTh  IUIAH | HaMMEHBIINE 3Ha4YeHus, Ha
pelieHus npoOsieMbl | HAXOXJACHWE TYTH, CKOPOCTH U
c y4eTOM aHalIM3a | yCKOpEHUus
HMEIIMXCcs MaTepuaibHbix | [1P6S. Ymenue ONepUpOBaThH

MOHATUSIMU: pallMOHATIbHAS PYHKINS,




u HEeMaTepUaIbHBIX
pecypcos;

- OCYIIIECTBIISATh
LIeJICHANIPABJICHHBI  TOUCK
nepeHoca CpeICTB "
croco6oB neicTBUs

B Ipo(heCcCHOHATILHYIO CPEeAy;
- YMETh MIEPEHOCUTD 3HAHUS B
M03HABATEJIbHYIO

U TpaKkTUYecKyro olnactu
KU3ZHEIESITCIIbHOCTH;
OBnaneHue yHUBEpCaIbHbIMU
KOMMYHHKATHBHBIMU
NEUCTBUSIMU:

0) coBMecTHas ACSITEIbHOCTD:
- npearaTh HOBBIC
MPOCKTHI, OLICHUBATh UJICH
c MTO3UIUU HOBH3HBI,
OpPUTHHAIILHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;
OBnazneHue yHUBEpCcaIbHbIMU
PETYJISTUBHBIMU
NEUCTBUSIMU:

0) CaMOKOHTPOJIb!

nokaszaTenbHast (pyHKIUS, CTeleHHas
dbyHKIIHS, norapupmMuuecKas
byHKIHS, TPUTOHOMETPUIECKHUE

¢bynkuuu,  obpaTHble  QYHKIWH;
YMEHHE CTPOUTH TpadUKH H3y4ECHHBIX
(byHKIMA, HCIOMB30BaTh TpaduKu
Npyl  U3YYCHHH  TPOIECCOB U
3aBHCUMOCTEH, TIpU pEIICHUH 3a1a4
W3 JApYruxX y4eOHBIX TPEIMETOB U
3aJ1a4 U3 peallbHOW )KU3HH; BHIPAXKATh
dbopMyllaMi  3aBHUCHMOCTH  MEXIY
BEJINYMHAMU;

[IPG6. YmMmeHme pemiatb TEKCTOBBIE
3aJjaud pa3HbIX TUIOB (B TOM YHCIIE
Ha TIPOIEHTHI, JOJM M YacTH, Ha
JBW)KEHUE,  paboTy,  CTOMMOCTh
TOBApPOB U YCIYT, HAJIOTH, 33Ja4d U3
00JIacTH YNpaBJICHUS JIMYHBIMH |
ceMEeHHBIMU (dbuHaHCAMH);
COCTaBIISITh BBIPAKEHUS, ypaBHEHUS,
HEPAaBEHCTBA M MX CHUCTEMBI IIO
YCIOBHIO  3aJaud,  HCCIIEI0BATh
NOJYYCHHOE PEIICHHE U OIICHUBAThH
IPaB/OII0I00HOCTh PE3YIIbTATOB;

- JaBaThb  ouneHKy HoBbM| [1PG14. YMmenue BBEIOMPATH
CUTYaLUsIM, BHOCHUTB| MOAXOIAIIMNA WU3YYEHHBIA METOJ s
KOPPEKTUBBI B JEATEIBHOCTh, PELICHUs  3aJadd, paclo3HaBaTh
OIICHUBATh COOTBETCTBHE| MaTeMaTHYECKHE bakThI )41
[PE3YJIBTATOB LENSIM MaTeMaTHUYEeCKUE MOJICITH B
MPUPOIHBIX n 0O0IIIECTBEHHBIX
SIBJIEHUSIX, B HMCKYCCTBE; YMEHHE
MPUBOJIUTH MIPUMEPBI
MaTeMaTHYECKUX OTKPBITUN
poccuickon u MHpPOBOI

MaTeMaTH4eCKOi HAayKH

IIK 1.2. IlpoBoauts
TEHEe)KHOE  HM3MEPEHHUe
00BEKTOB
OyXranTepcKoro

ydeTa.

OyXranaTepckoro yudera
OCYLIECTBIICHHE
COOTBETCTBYIOLIUX
OyXranTepcKuXx 3anucen
OTpakeHHE B OyXTaJITepCKOM

00BEKTOB OYXTaiTepcKOro
yuera, nepecdera B pyonu
BBIPAYKEHHOW B MHOCTPAHHOU
BaJIIOTE CTOUMOCTH aKTHBOB U
0053aTENLCTB

YUCTC pC3YJIbTATOB NEPCOLICHKU

JICHCIKHOC NU3MCPCHUC 06T>CKTOBHpI/IMeH$ITL npaBujia CTOMMOCTHOI'O

UU3MEpPEHUs OOBEKTOB OYyXTalITePCKOTrO
yueTa, CIoco0bI HAYHCTICHUS]
AMOpPTH3alMM, IPHUHATBIE B YYETHOH
MOJIMTUKE YKOHOMUYECKOTO CYOBheKTa




2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJIBHOM YUEBHOM

T CHATITAHBI

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BUbI Y4eOHO# padoThl

. O0bem B

Buj yueOHoit padoThl
yacax

O06beM 00pa3oBaTeIbHON MPOrpaMMbl 286
KoncyabTanuu 2
CymMmapHasi yyeOHast HATpy3Ka BO B3aMMO/ICHiCTBHH € NIPeNnoAaBaTejieM 278
B TOM YHCIIE:
JICKITUH, YPOKH 186
MPAKTUYECKHUE 3aHITUS 92
n1abopaTopHbIE 3aHATH -
WHUBUIYTLHBIA IPOCKT -
N3 Hux npogeccHoHATbHO OPHEHTHPOBAHHOE colep:KaHue (coep:KaHue 42
NPHUKJIAHOT0 MOAYJIfA)
IIpomMe:kyTOoUHasI aTTeCTALUSA 6

npyrasi popma koHTpons (1 cemectp)
sK3amMeH (2 cemectp)




2.2. TemaTu4eCKMH IJIAH M COACPKAHUE TUCHUTIHHBI

Conep:xanue yueOHOro Marepuasa (0CHOBHoOe H NPodecCHoOHAIBHO-

YPaBHeHI/IH, HCPAaBCHCTBA
N UX CUCTEMbI

HEPaBEHCTB K PEHICHUI0 MAaTEMaTHYECKUX 3a/Jad M 3a7a4 U3 Pa3IMYHBIX 001acTeit
HayKU U peaibHOM KU3HU. CHCTEMBI U COBOKYITHOCTH PALIMOHAIBHBIX YPAaBHEHUM U
HepaBeHCTB. CHCTEMBbI JIMHEMHBIX ypaBHEHUW. PemieHne NpUKIAIHBIX 3a7ad C
TTOMOIIBIO CUCTEMBI IMHEUHBIX YPaBHEHUIN

HanmeHnoBanue pa3aesioB . O0bem dopmupyembie
OPUEHTHPOBAHHOE), JIA00PATOPHBIE U MPAKTHYECKHE 3aAHATHSI, MTPUKJIATHOI
U TeM 4acoB KOMIETEeHI[UH
MOAYJIb (IPH HAJTUYMH)
1 2 3 4

OcHOBHOE co/lep:KaHue

Pazjen 1. [loBTOpeHune Kypca MAaTeMATHKH OCHOBHOM IIKOJIBI 14

Tema 1.1 CopepxaHue yaueOHOro Marepuana

Lesnb u 3amaun [lenp ¥ 3amaun MateMaTUKU NPU OCBOCHUM CHEUUAIBHOCTH. ba3oBble 3HaHUS U

MaTEMaTHKU IIPU OCBOEHUH | yMEHHSI 110 MAaTeMaTHKe B MPO(PECCHOHAIBHON M B MOBCEAHEBHOU IESITEIHLHOCTH.

CIEIUATBLHOCTH. MHOXeCTBO, OIepalMd HaJ MHOXECTBaMHU, JuarpamMmbl  Oiliepa-Benna. 2

MHoskecTBa U JIOTUKA Hcnonp30BaHrE TEOPETUKO-MHOKECTBEHHOTO ammapara Il ONMUCAHHs PeaTbHBIX
MIPOIIECCOB | SABJICHHUI B IPO(ECCUOHATILHON JISATSIIBHOCTH, PU PEIICHUU 3a/1a4 U3
JIPYTUX AUCIUILINH
Kombunuposannoe sausamue

Tema 1.2 ConeprkaHue yueOHOro MaTepuasa

Uwucna v BEIYUCIICHHUS. Hatypanbnblie u uensle yncna. [Ipu3Haku 1enMMOoCcTH HenbIX uyncen. PanroHanbHbie OK 01, OK 02,
yuciaa. OOBIKHOBEHHBIE U  JECATUYHBIE JPOOHM, TIPOLIEHTHI, OECKOHEYHBIC OK 03, OK 04,
nepuoAndeckue Ipodu. Apudmernyeckue omepanuu ¢ parroHaIbHBIMU YHCIIAMHU, 2 OK 05, OK 06,
npeoOpa3oBaHus YUCIOBBIX BblpaxkeHUH. [leficTBuTenpHbIe uncia. PanmonanbHble U OK 07
UppalMoHaNbHbIe YHCTa. ApHPMETHUECKHE Omepaludl ¢ JAeHCTBUTEIbHBIMU K 1.2
guciiaMu. [IpuOImKkEHHBIC BEIUMCIICHHS, TIPABUJIa OKPYTJICHUS, TPUKUIKA U OIICHKA
pe3ynbTaTa BEIYUCICHUN
Kombunuposannoe 3anamue

Tema 1.3. Coneprxanue yueOHOro MaTepuaa

Toxnectsa n ToxmecTBa M TOXIECTBEHHBIE MPeOOpa3oBaHus. YpaBHEHHE, KOPEHb YPaBHEHHS.

TOKACCTBCHHBIC HepaBeHCTBO, pEIIEHME HEPABEHCTBA. METO[ HMHTepBaloB. PeleHue HENbIX U

npeobpa3oBams JIPOOHO-PAIMOHATIBHBIX YPAaBHEHUM W HEpaBeHCTB. lIpUMeHeHWe ypaBHEHHH u 2




HpakmuquKoe 3aHamue

Tema 1.4
[IporieHTHBIE BHIYUCICHUS

IIpodeccnonaibHO OPHMEHTUPOBAHHOE COEeP:KaAHUE (COePKAHUE TPUKIIATHOTO
MO/1YJIfA)

[Tpumenenue apoOeil ¥ MPOLEHTOB AJIsl PEUICHUs TPUKIIAJIHBIX 33734 U3 PA3ITUIHbIX
oTpacieid 3HaHMM U peanbHOM >Ku3HU. [IpuOMMKEHHBIE BBHIYMCICHUS, MpaBUIIaA

OKpYIJICHUS, TMPUKHIKA W OICHKAa pe3ysbTaTa BBIYMCICHUN. PasHble crocoObl 2
BBIYUCIICHUSI TPOLEHTOB. [IpoLieHTHBIE BBIYHUCIIEHUS B IPOPECCHOHATIBHBIX 3ajauax.
[IpuMmeHeHre ypaBHEHUH U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX 33/1a4 U 3aja4
U3 Pa3JIMYHBIX 00JIaCTel HAYKU M pealibHON JKU3HU
Ilpakmuueckoe 3anamue

Tema 1.5 CopneprkaHue yueOHOro MaTepuaia

IlocnenoBarenbHOCTH [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUs IOCieNoBaTeIbHOCTEH. MOHOTOHHBIE

U IIPOIPECCUU [OCJIEI0BATENbHOCTU.  ApupMeTHyeckass M TeoMeTpUYecKas  IMPOrPECcCHH.
beckoneuno yObiBatouas reomerpuueckas mporpeccus. CymMma OeCKOHEHHO 2
yObIBaromieil reomerpudeckoit mnporpeccur. Popmyna CIO0XKHBIX HPOLEHTOB.
Vcnonp30BaHue Nporpeccuu Jiisl pellieHus peasibHbIX 3ajau NPUKIIAJHOTO XapaKkTepa
Ilpakmuueckoe 3ansamue

Tema 1.6 ConeprkaHue yueOHOro MaTepuasa

OyHKIMH U TpaduKH OyHkuus, cnocoObl 3amanHus ¢yHkuuu. ['paduk ¢yHkuuu. B3zanMHO oOpaTHbIE
¢ynkuuu. O6nacTk onpeaeaeHns U MHOKECTBO 3HaueHU! pyHkun. Hynu ¢pyHkumn. 2
[TpoMexyTkH 3HAKONOCTOSIHCTBA. YETHBIE M HEUETHBIE DYHKIIUU
Kombunuposannoe 3anamue

Tema 1.7 Copneprkanne ydeOHOro MaTeprana

BxonHoii KOHTPOJIb Bouncnenuss u mnpeoOpazoBaHus. YpaBHeHMS M HepaBeHCTBa. llporpeccum. 2
DYHKIMH U TpadUKH.
Ilpakmuueckoe 3anamue

Pa3nea 2. IIpsiMmble M VIOCKOCTH B POCTPAHCTBE 16

Tema 2.1.

CogepxaHue yaeOHOTO MaTepuana




[ToBTOpEHUE
maHuMeTpuu. OCHOBHBIE
MOHSTHS CTEPEOMETPUH

OcHoBHble Gurypsl, ¢GakTel U TeopeMbl MIaHUMETpUu. OCHOBHBIC TMOHSATHUS
crepeomeTpuu. Touka, mpsMas, IJIOCKOCTb, HpocTpaHcTBO. [lonstue 00
AKCHOMAaTHYECKOM TIOCTPOEHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETpUH U
CJIEJICTBUS U3 HUX

KomOuHupoBanHoe 3anstue

Tema 2.2.

[Ipsimble U TUIOCKOCTH

B IIPOCTPAHCTBE.
[TapannenpHOCTb NPSAMBIX,
IIPSIMOM M TUIOCKOCTH,

Copepxkanue ydeOHOro Marepuana

B3auMHOe  pacnonokeHHe NpsAMBIX B IPOCTPAHCTBE:  IEPECEKAIOLIUECH,
napajjielibHble M CKpelMBamomyecs npsmele. [lapamienbHOCTh NOpsAMBIX U
IUIOCKOCTE B  IPOCTPAHCTBE: IMapajuleJibHblE MpsIMbIE B  MPOCTPAHCTBE,
HapajyIeNIbHOCTh TPEX MPSMBIX, MApaJIeIbHOCTh MPSIMON U IUIOCKOCTH. YTJIBI C

IJIOCKOCTEN COHAIIPABJICHHBIMU CTOPOHAMH, YOl MEXIy MpsMbIMA B IPOCTPAHCTBE.
[TapannenbHOCT MIOCKOCTEN: MapajulebHble IIIOCKOCTH, CBOMCTBA MapalieIbHbIX
wiockocteil. IIpocreiime mpocTpaHCTBEHHBIE (UTYpHl HA TUIOCKOCTH: TETpadp,
KyO, mapajuiesenumes, HoCTPOSHHE CeUeHHH
KomMmOuHnpoBanHoe 3aHsTHE

Tema 2.3. ConeprkaHue yueOHOro MaTepuaia

[lepnieH TUKYISIPHOCTD [lepieHAUKYIAPHOCTh TPSIMOM UM IUIOCKOCTU: TEPHNEHAUKYJSpPHbIE TMpSMbIE B

MpsAMBIX U ILIOCKOCTEH

IIPOCTPAHCTBE, IIPSIMBIE NTapAJIEIbHBIEC U IIEPIICHIUKYIISIPHBIC K IIIIOCKOCTH, IIPU3HAK
NEePNEHANKYJIIPHOCTH NPSAMOU U INIOCKOCTH, TEOpEMa O NMPSAMOU NEPIEHANKYIISIPHON
IIJIOCKOCTH

KomMmOuHnpoBaHHOeE 3aHsTHE

Tema 2.4.
VYTIIBI M@XKTY TPSIMBIMHU
U TUIOCKOCTAMHA

Cogepxanue yaeOHOTO MaTepuana

VYrisl B MPOCTPAHCTBE: Yroa MEXAY NPSIMOM M INIOCKOCTBIO, JBYTPAHHBIA YTOJI,
JIMHEHHBIN Yroj IBYIPaHHOIO yria. [IeprneHauKyissp U HaKJIOHHBIE: pacCTOSTHUE OT
TOUYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPAMOM 110 TJIOCKOCTH, IpOoeKLns (GUryphbl Ha
IJIOCKOCTh. lIepneHauKyIIpHOCTh IIJIOCKOCTEW: NIPU3HAK NEPHEHAUKYIIPHOCTH
JIBYX TJI0CKOCTel. Teopema o TpEX nepneHIuKyIsipax

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 2.5.
IIpsiMBIE U TUIOCKOCTH

IIpodeccnonaibHO OPHEHTHPOBAHHOE COJepPKaHMeE (COAepPKAHHUE PUKJIATHOTO
MOYJIs1)

OK 01, OK 03,
OK 04, OK 07,

IIK 1.2




B IIPaKTHYECKHUX 3aJadax

PacnionoskeHue npsiMbIX U MJIOCKOCTEH B OKpYKaIoLeM Mupe (IpUpoje, UCKYCCTBE,
apXUTEKTYype, TEXHUKE). PelieHne npakTuKo-opueHTUPOBAHHBIX 3a1a4

HpakmuquKoe 3aHamue

Tema 2.6. Copepxanne yaeOHOr0o MaTrepuaa

OcHoBHbIE B3aumHoe pacrnoniokeHue NpsIMBIX U IUIOCKOCTEH B mpocTpaHcTBe. [locTtpoenue 2

IIPOCTPAHCTBEHHBIE CEYCHUN

(GUrypBl ¥ UX B3aHMHOE Ilpakmuueckoe 3anamue

pacrnosoKeHue

Pa3nen 3. KoopauHaThl 1 BEKTOPHI B MIPOCTPAHCTBE 16

Tewma 3.1. Coneprkanue y4eOHOro MaTepuana

BekTopel B MPOCTPAHCTBE. | Bekrop Ha IIOCKOCTH 1 B MPOCTPaHCTBe. CIIOKEHHE 1 BHIYATAHHE BEKTOPOB. OK 01, OK 03,

JlelicTBUS C BEKTOpaMu YMHOKEHHE BEKTOpPA Ha YUCII0. Pa3iioxkeHne BEKTopa 1o TPEM HEKOMILTAHAPHBIM 4 OK 04, OK 07,
Bektopam. [IpaBuno mapannenenunena. Pemenue 3aaa4, cBSI3aHHBIX C MK 1.2
MIPUMEHEHUEM TMPABUJI ACHCTBUMN C BEKTOpaAMU
KomOuHMpoBaHHOE 3aHATHE

Tewma 3.2. Copepkanne y4eOHOro MaTepuana

Koopaunatsl B [IpssMoyronbHas cucTeMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BeKTOpa.

MPOCTPAHCTBE. [Ipocreiimue 3amauyn B KOOpAMHATAX. YTON MEXIy BekTopamu. CkaaspHOe 6

[Ipocreiimue 3axaun MIPOU3BE/ICHNE BEKTOPOB. BbIUMCIIEHHE YIJIOB MEXAY MNPSIMBIMU U IJIOCKOCTSIMHU.

B KOOpJAMHATAX KoopanHaTHO-BEKTOPHBIN METOT TIPU PEIICHUN TEOMETPUUYECKUX 3a/1a4
KomOuHMpOBaHHOE 3aHATHE

Tema 3.3. IpodeccnonabHO OPHEHTHPOBAHHOE COAEPKAHME (COAEPKAHUE

[TpakTuko- NMPUKJIATHOTO MOTYJISA)

OpHEHTHPOBAaHHEIE 3a/aun | KoopinHaTHasA MIIOCKOCTh. BrIunciieHne pacCTOSHUHN U TUIOIIAIe HA KOOPIUHATHOMN

Ha KOOPJIMHATHOU 1ockocT. KonuecTBeHHbIE pacueThbl 4

IJIOCKOCTH Ilpakmuueckoe 3anamue

Tema 3.4. Copneprkanne ydeOHOro MaTeprana

Pewenue 3anau Ha KoopauHaTHO-BEKTOPHBII METOJ MPU PELIEHUU T'€OMETPUUYECKUX 3ajad. Pemenue

KOOPJMHATBI 3a]a4, CBA3AHHBIX C MPUMEHEHHEM MpaBWJ ACMCTBUI C BEKTOpaMHu. 3ajJauu 2

Y BEKTOPBI TJIAHUMETPUHU U CTEPEOMETPUH M METOJIbI MX PEIICHUS




HpakmuquKoe 3aHaAmue

Pasznea 4. Crenenu un kopuu. CTeneHHas, nokasarejbHas U jJorapupmuyeckas GyHkuus 62

Tema 4.1. Copneprkanue y4eOHOro MaTtepuasa

Apudmernueckuil KOpeHb | ApupMeTHUCCKHI KOPEHb HATypalbHOU cTerneHH. J[eHCTBUsA ¢ apupMETHUCCKUMU 6

N—oii cTeneHu KOPHSIMU N—OW CTENEHU
Kom0uHnpoBaHHoe 3aHsATHE

Tema 4.2. CopepxaHue yaeOHOro Marepuana

Crenenu. CtanaapTHas Crenenp c menbiM mokazateneMm. CtangapTHas ¢opma 3almUCH JIEHCTBHTEIBHOTO

dbopma 3amnucu yucia. Mcnonp3oBaHue noaxojsied GopMbl 3alMCH I€HCTBUTENBHBIX YHCET AJIS 6

JEHCTBUTENIHOTO Yncia pelIeHNs IPAaKTUYECKUX 3a/1a4 U [IpeicTaBlIeHUs JaHHbIX. CTENEeHb ¢ paliiOHaIbHBIM
nokasareneMm. CBoiictBa creneHu. [IpeoOpa3oBaHue BBIpAXKEHUN, COAECPKAIIUX
CTENEHM C PAllMOHAIBHBIM ITOKa3aTelIeM
Komb6unnpoBanHoe 3aHsaTue

Tewma 4.3. Copepkanne ydeOHOro Matepuana

CrenenHas GpyHKUIUSA CrenenHas pyHKIIMS C HATYpaJIbHBIM U LIEJIbIM NOKa3areneM. E€ cBoiicTBa u rpaduxk.
CgoiicTBa u rpaduk KOpHs n-0if cTeneHu 2
Komb6uHMpoBaHHOE 3aHATHE

Tema 4.4. Copnepkanne ydeOHOro Marepuana

WppaumronanbHbie Pelenre nppanrioHaabHbIX YPAaBHEHUN U HEPABEHCTB 6

YPaBHCHUS U HEPABEHCTBA | [Ipakmuueckoe 3anamue

Tema 4.5. Copneprkanne ydeOHOro MaTepraa

IIpuMeHeHne CBOWCTB Hcnonb3oBaHue CBOMCTB CTENEHHOM (YHKIMM MpHU PELICHUH YpaBHEHUH U

CTENEeHHON (QYHKIINH HEPABEHCTB 2
Ilpakmuueckoe 3auamue

Tema 4.6. Coneprkanne y4eOHOro MaTeprana

ITokazarenpHas Qynkius, | [TokaszatenbHas GyHKIHMs, €€ CBOICTBA U rpaduk 4

ee CBOIICTBa

KoMOuHmpoBanHoe 3aHsTHE

OK 01, OK 02,

OK 03, OK 04,

OK 05, OK 07
MK 1.2

Tema 4.7.

Copneprkanuie yueOHOTO MaTepralia




IToxazarenbHble ITokxa3arenbHble ypaBHEHUSI M1 HEPABEHCTBA 8

YpaBHEHUS Ilpakmuueckoe 3anamue

Y HEPAaBEHCTBA

Tema 4.8. Copepxanne yaeOHOro MaTrepuaa

[Tpumenenne CBOMCTB | PemieHne moka3aTenbHbIX YPAaBHEHUH U ITOKA3aTEIbHBIX HEPABEHCTB 2

TIOKa3aTeNbHOM QyHKUMKU | Ilpakmuueckoe 3anamue

Tema 4.9. Copneprkanue y4eOHOro Marepurasa

Jlorapudm umcna. Jlorapudm uncna. JlecATHYHBIN 1 HATYPAIBHBIA JOTaprMbI

JecAaTnunplii KomOunmnpoBanHoe 3aHsATHe 4

U HaTypaJIbHbIN

JorapuhMbl

Tema 4.10. Copepxkanne ydeOHOro Marepuana

CgoiicTBa norapugmon [IpeoOpa3oBaHue BRIPAKEHHUN, COACPIKAIINX JIOTAPU (MBI 8
KomOuHMpoBaHHOE 3aHATHE

Tema 4.11. Copepkanue y4eOHOro Marepuana

Jlorapudmuueckas Jlorapudmuueckasi pyHKIus, €€ CBOMCTBA U Tpaduk 4

¢byHKIMS, ee cBOMcTBa Komb6uHMpoBaHHOE 3aHATHE

Tema 4.12. Coneprxanue yueOHOro MaTepuasa

Jlorapudpmuueckue Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA

YPaBHEHHUS U HEPABEHCTBA 4
Ilpakmuueckoe 3anamue

Tema 4.13. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COJlepKaHue (COAepPKaHue

Jlorapugmsl B IpUposie 1 | MPUKJIATHOTO MOTYJIsI)

TEXHUKE [Tpumenenue norapudma. Mcrtopus passutus marematuku. Jlorapudmuueckas 4
cnupanb B mpupoje. Ee maremarndeckue cpoiicTBa. Mcmonb3oBaHue rpaukos
GyHKIMHI A7 UcclieJOBaHMsI MMPOIIECCOB U 3aBUCUMOCTEH, KOTOpble BO3HUKAIOT MPU
peLIeHUH 3aJ1a4 U3 pa3IMyHbIX 00JacTell HAyKH U pealbHOM KU3HU
KoMmOnHMpOBaHHOE 3aHSTHE

Tema 4.14. Coneprkanue yueOHOro MaTepuasa

IIpumeneHne Pemenne norapudmuueckux ypaBHEHHI U HEPABEHCTB 2

norapuMoB K pemenuio | Ilpakmuueckoe 3anamue

3aj1a4

Pa3nes 5. OcHoBbI TpuronoMerpun. Tpuronomerpuyeckue GyHKIMH. 40

Tema 5.1.

| Coneprxanme yueGHOro MaTepHana




OCHOBEI TPUTOHOMCTPHUH

CuHyCc, KOCHMHYC W TaHT€HC YHCJIOBOIO aprymMeHTra. ApKCHHYC, apKKOCHHYC,

apKTaHI€HC  YUCJIOBOTO  apryMeHTa. [pUroOHOMETpHuYecKas  OKpPY)KHOCTb, 6
olpeielIeHue TPUrOHOMETPHUYECKUX (PYHKIMHA YUCIOBOrO apryMeHTa
KomMmOuHnpoBanHoe 3aHsTHe
Tema 5.2. Coneprkanue y4eOHOro Marepuasa
OcHoBHbIE ITpeoOpa3zoBaHne TPUTOHOMETPUUECKUX BbIpakeHUN. OCHOBHBIE 6
TPUTOHOMETPUUYECKHE TPUTOHOMETpHUUYECKHE (HOPMYJIbI
TOX/ECTBA Kom0unnpoBanHoe 3aHsATHE
Tema 5.3. CopneprkaHue yueOHOro MaTepuaia
Iepuoauueckue pyHkuuu. | Oyukuus. [lepuoauyeckue GpyHkipn. TpuroHomerpudeckre QyHKIMU, KX CBOMCTBA 6
Tpuronomerpudeckue u rpaduku
Gynxunu KomOuHMpoBaHHOE 3aHATHE
Tema 5.4. Copeprxkanue y4eOHOro Marepuana
ITpeoOpa3oBanue Cxarue 1 pacTshkeHHe rpa kOB TPUTOHOMETPUYECKUX (PYHKLUH.
rpaduKoB [IpeoOpaszoBanue rpadKOB TPUTOHOMETPUIECKHUX (PYHKITHIA 2
TPUTOHOMETPUYECKUX Ilpakmuueckoe 3anamue
byHKIMMA
Tema 5.5. IIpodeccnonanbHO OPHEHTHPOBAHHOE COEPKaAHME (CONepKaHMe TPUKJIATHOTO
Onucanue MOAYJIsA)
IIPOU3BOJICTBEHHBIX Vcnonb3oBaHue CBONCTB TPUTOHOMETPHUECKUX (DYHKIMH B MpodeccHoHaIbHBIX 2
IPOLIECCOB C TOMOIIBIO 3anavyax. Mcnonb3oBanue rpaduxoB (YHKIUN A7 HUCCIENOBAaHUS IPOLIECCOB M
rpaduKoB QyHKIHIT 3aBHCUMOCTEH, KOTOpbI€ BO3HUKAIOT NPU pElIeHUM 3a/Jad M3 JAPYIHX y4eOHBIX
JVICIIATUTAH ¥ PEaTbHON JKU3HU
KomOuHnpoBaHHOE 3aHATHE
Tema 5.6. Coneprkanne y4eOHOT0 MaTeprana
ObpatHnie Ob6patnbie ¢ynkiuu. OOpaTHble TpUroHOMeTpHueckue (yHKuuu. Mx cBoiicTBa U
TPUTOHOMETPHUECKHE rpadwKn 2
byHKIIUN
KoMmOnHMpOBaHHOE 3aHSTHE
Tema 5.7. Coneprkanue yueOHOTro MaTepuaa
Tpuronomerpudeckue Pemenne TpuroHOMeTpUYECKUX YpaBHEHUN 10
ypaBHEHHS KomOuHupoBaHHoe 3aHsTue
Tema 5.8. Copneprkanne ydeOHOro MaTeprasa

OK 01, OK 02,

OK 03, OK 04,

OK 05, OK 06,
OK 07
IIK 1.2




Tpuronomerpuyeckue

[Tpumepsl TPUrOHOMETPHUECKHE HEPaBeHCTBRA. Pelenue npocrenmmx

HEPAaBEHCTBA TPUTOHOMETPUUECKUX HEPABEHCTB B TOM YHCJIE C UCIIOIb30BAaHUEM CBOMCTB 4
byHKIMHA
KomMmOuHnpoBanHoe 3aHsTHe
Tema 5.9. Coneprkanue y4eOHOro Marepuasa
Pemenue 3anay TpuronomeTpruyeckue BbIpaXXEHUs, YypAaBHEHUSI U HEPABEHCTBA
TPUTOHOMETPUH 2
Ilpakmuueckoe 3anamue
Pasnen 6. [IpousBoanas pyHkium, ee npuMeHeHne 40 OK 01, OK 02,
Tema 6.1. MonotonHocth | Conepskanue ydeOHOTO MaTepuana OK 03, OK 04,
$ny§EEE ?E:IT(I;IeMyMH [TpoMeXyTKH MOHOTOHHOCTH (QYHKIUH. MaKCUMyMbl U MHHHMYMBI ()YHKIIHU. 2 OK 03, OK 06,
SKCTPEMyMa Haubonbiiee n HanMeHblee 3HaueHue QyHKIIUU HAa TPOMEKYTKE OK 07
KomMmOuHupoBanHoe 3aHstue K 1.2
Tewma 6.2. IlonsTue o CopepxaHue yaeOHOro Marepuana
HENPEPBIBHOCTH HenpepoiBable QyHKIIMU. MeTo1 MHTEPBAJIOB /17151 pELIEHHs] HEPaBEHCTB 2
byHKIIUN KomOuHnpoBaHHOe 3aHATHE
Tewma 6.3. Copnepkanne ydeOHOro Marepuana
[TpousBoHas GpyHKIIUMH [TpousBognas QyHkuuu. IlpousBoaHble 3neMeHTapHBIX (yHKIUNA. DopMyibl 8
HaXO0XJIEHUs TPOU3BOJHON CYMMBI, IPOM3BEJEHHS U YACTHOTO
KomMmOuHnpoBaHHOE 3aHsTHE
Tema 6.4. ConeprkaHue yueOHOro MaTepuaia
['eomerpuyecknii  CMBICH | ['@OMETpUYECKHA CMBICI TPOW3BOAHOH (YHKIMH — YIJIOBOH KOX(PUIMEHT 4
IIPOU3BOTHON KacaTeIbHON K Trpaduky (yHKIMU B TOUKE. YpaBHEHHME KacaTeldbHOH K rpaduky
byHKIUA
KomOuHNpoBaHHOE 3aHATHE
Tema 6.5. IpodeccnonaIbHO OPHEHTHPOBAHHOE COAEPKAHME (COAEpPKaHUE
PuU3NYECKUN CMBICI NPHUKJIATHOT0 MOIYJIS)
MIPOM3BOTHOM 2

B IIPO(eCCHOHATBHBIX
3a/1a9ax

Ousnueckuii (MeXaHUYECKHIi) CMBICI TPOU3BOAHOM. [IpMeHeHe Npou3BOIHOM s
OIIpeIeNIEHUs] CKOPOCTH IpoLecca, 3alaHHOrO (POPMYJION MU TpahuKOM

Hpakmulteame 3anamue

Tema 6.6.

ConeprkaHrie yueOHOT0O MaTepuaa




[Tpumenenue Bospacranue u yObIBaHME (QYHKIUH, COOTBETCTBHE BO3PACTAHUSA U YOBIBAaHUS
IIPOU3BOJHOM K ¢yHKIMM 3HaKy nOpou3BOMHOW. [IpuMeHeHHMe NPOM3BOAHOM K HCCIEIOBAHHIO 6
uccieoBaHuI0 QyHKIME | GyHKUMH HA MOHOTOHHOCTb U SKCTPEMYMBI.
Ha MOHOTOHHOCTb U
DKCTPEMYMBI KomOunmnpoBaHHoe 3aHATHE
Tema 6.7. CopepxaHne yaeOHOro Marepuaa
Hccnenoanue QyHKIMM | ANrOopuT™M HcciaeoBaHus (GYHKIMHA W MOCTPOCHUS ee rpaduka ¢ IOMOIIBIO
U TIOCTPOCHHUE TPahUKOB npousBogHol. [locTpoeHue rpaukoB MHOTOWIEHOB € HCIIOJIB30BAHUEM arrapaTa 4
MaTeMaTHYecKoro aHaiuza. Mcropus pa3BUTHsI MATEeMaTUYECKOIO aHAIN3a
KomMmOuHupoBanHoe 3anstue
Tema 6.8. Cogepxanue yueOHOro MaTepuana
Haubonsiee u
O — Haxoxnenue HaH6onbmeEo U HaUMEHbLIEro 3HAYeHHs (QYHKLIMU Ha OTpe3Ke. 4
byHKIIAH Ha OTpEaKe [TpuMmeHeHre TPOU3BOIHON JUIsl HAXOKJCHHSI HAUTYYIIIETO PEIICHUs B HPUKIA/HBIX
3ajjayax, JUIs OIpeNeJIeHUs] CKOPOCTU IIpolecca, 3aJaHHOro (opmynoi wiu
rpaduxkom
KomOuHmpoBaHHoe 3aHsATHE
Tema 6.9. IIpojeccrnonaibHO OPHEHTHUPOBAHHOE COAEPKaHUE (CoepKaHue
Haxoxnenne NPHUKJIATHOT0 MOYJIsA)
ONTHMAaILHOrO pesynprata | [IpuknaaHble 3a7aund, B TOM YHUCIE COLMAIbHO-’KOHOMHYECKOTO M (PU3HMUECKOro 6
C IOMOUIBIO MMPOU3BOAHOM | XapakTepa, UX pelIeHHe CPeACTBAMU MaTeMaTUYECKOro aHaIu3a
B [IPAKTHUYECKHX 3a]a4ax
Ilpakmuueckoe 3anamue
Tema 6.10. Petuenue Coneprxanue yueOHOro MaTepuaa
3anau. [IponsBoanas _ _ 2
byHKLMH, ee ﬂn@@epeﬁmilpOBaHne ¢byukuuii.  HccnenoBanue  QyHKUMH € TOMOUIBIO
NpUMeHeHN e npoun3BoiHoN. Hanbompliee 1 HaMeHblee 3Ha4eHus] QYHKIIUU
Ilpakmuueckoe 3anamue
Pa3nen 7. [lepBooOpa3nas pyHKUMH, ee IPUMEHEHHE 16 OK 01, OK 02,
Tema 7.1. Copneprxanue yueOHOro MaTepuaa OK 03, OK 04,
[TepBooOpaznast pyHKIIUN OK 05, OK 06,
[lepBooOpasnast. Tabnuma nepBooOpa3HBIX 4 OK 07




KoMmOnHMpOBaHHOE 3aHSTHE K 1.2
Tema 7.2. Ilnomanas Cogepxanue yaeOHOTO MaTepuaa
KPUBOJIMHEHHOU a - -~ B
rpanemi. DopMmya HTerpan,Hero FCOM;[pE/IGIIeCKI/II/I U uznyeckuil cMbIci. Borunciienue nHTerpaia mno 6
Hptotona — Jleii6uuua dbopmyne Hetorona-Jleiibania
Ilpakmuueckoe 3anamue
Tewma 7.3. IpodeccnonabHO OPHEHTHPOBAHHOE COAEPKAHME (COAEpP:KAHUE
OnpeneneHHbIil UHTETPal | MPHUKJIATHOTO MOXYJIsA)
B IIpo(hecCHOHANBLHOM Pemmenuie 3aau Ha npuMeHEHNE UHTETpalia JUIsl BEIYUCICHUS PU3NYECKUX BEIIUYUH 4
NeSITeTbHOCTH 1 )KU3HU U TIomanei
KombOunnpoBanHoe 3aHsaTue
Tema 7.4. Pemienue 3anau | Conepskanue ydeOHOTO MaTepuana
Ha HaXO0XJICHHUE I 5
. B Hasl ¥ MHT
nepBooOpazHoit CpBOOOpasHA crpait 2
1 €€ IIPUMCHEHNC Ilpakmuueckoe 3anamue
Pa3nes 8. MHOrorpaHHHMKH U Tes1a BPALCHHUs 26 OK 01, OK 02,
Tema 8.1. CoseprkaHue yaeOHOTo MaTepHana OK 03, OK 04,
MHororpanHuku [ToHsiTHE MHOrOrpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOTPaHHHMKA, BBIYKJIbIE U 2 OK 05, OK 06,
[Tpusma. IIpsimast HEBBIMTYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOTOTPaHHUKA OK 07
Y TIPaBUIIbHAS TIPU3MBI [Tpusma: n-yronpHas mpu3Ma; TpaHd U OCHOBAHMS MPU3MBIL; MpsMas U HAKJIOHHAs NnK 1.2
NPU3MBI; OOKOBAs U MOJTHASI TIOBEPXHOCTH MPU3MBI. DJIEMEHTHI TpU3MEL. [IpaBuibHas
npu3Ma
KomOuHnpoBaHHOE 3aHATHE
Tema 8.2. Coneprkanne y4eOHOT0 MaTeprana
[Tapannenenunen, kyo 2

[Tapannenenunes, NpsSAMOYTOJIBHBIN Tapayienenunea u ero cpoiictea. Ky6. Ceuenmne
Ky0a, mapasuienenumnena

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 8.3.

CopepxaHne yaeOHOro MaTrepuaa




[Tupamupa. [TpaBunbHas
nupamua. Y cedeHHas
nupamusia

HI/IpaMI/II[aZ n-yrojbHas IMupaMua, I'paHd W OCHOBAHUE IIHPaAMHUABI; OokoBasg u
MMOJIHAA MOBCPXHOCTh NMHUPAMHUILI; IIPABUJIbHAA U yCG‘-IéHHaH nupamMmuaa. OIEeMEHTEI
IMUpaMuJibl. Brrancnenue 35meMeHTOB MHOI'OI'PAaHHHUKOB! pe6pa, JUaroHalJi, yrjbl

KomOuHupoBanHoe 3anstue

Tema 8.4.

BoxoBas u moyiHas
HOBerHOCTI) HpI/ISMI)I,
TUPAMHU/IBI

Conepkanue yaeOHOro MaTepraia

[Tnomans 60KOBOI MOBEPXHOCTH U ITOJHON TOBEPXHOCTHU MPSIMOI IPU3MBI, IIJI0IIA/1b
OCHOBaHUM, TeopemMa 0 OOKOBOM MMOBEPXHOCTHU MpsIMON npu3Msbl. [lnomans 60koBoit
HOBEPXHOCTH U MOBEPXHOCTHU NPaBUIILHON MUPaMUIbI, TEOPEMA O IUIOIAAN OOKOBOM
NOBEPXHOCTU YCEUEHHON MUPaMUIbl

Hpakmuqea(oe 3aHAmue

Tema 8.5. Copnepxkanne ydeOHOro maTepuaa

JIBuxkeHue B JIBuxenue B mpoctpancTBe. CUMMETPHS B IPOCTPAHCTBE: CUMMETPHS
IMPOCTPAHCTBE. OTHOCHUTCJIBHO TOYKH, HpﬂMOﬁ, IUIOCKOCTH. DJIEMEHTEI CUMMCTpPUH B IIMpaMUiax,
Cummetpus B napajuiesienuneax

IPOCTPAHCTBE KombOuanpoBaHHOE 3aHATHE

Tewma 8.6. Copepkanne ydeOHOro Matepuana

[TpaBunbHbIE [TonsiTHe MPaBUIBHOTO MHOTOTPAHHUKA; PABUJIbHAS PU3Ma U TPAaBUIIbHAS

MHOFOFpaHHI/IKI/I, Hux
CBOMCTBA

NUpaMK/JIa; IPaBUIIbHAS TPEYroJibHAs MUPAMUJIa U MPaBUIbHBIN TETpadap; KyO.
IIpencrasienue 0 MpaBUIBLHBIX MHOIOTPAHHUKAX: OKTadAp, JOAEKAd AP U UKOCAIP.
JIBuKeHue B MPOCTPAHCTBE. DJIEMEHTHl CHMMETPUHN B IPABUIIbHBIX
MHOT'OI'PaHHHUKAX

KomMmOuHupoBaHHOE 3aHsTHE

Tema 8.7. CummeTpust B
npodeccuu. CeueHus
MHOT'OI'PaHHHUKOB

B MPOECCUOHATBHBIX
3a1adax

IIpodeccnonanbHO OpHEHTHPOBAHHOE COEepP/KaHME (Colep:KaHue
MPHUKJIATHOTO MOYJIs1)

CuMmeTpus B IpUPOJIE, APXUTEKTYpPE, TEXHHUKE, B OBITY, B IPO(HECCHH.
Hcnonp3oBaHne ABMKEHUN B IPOCTPAHCTBE NIPU PELLIEHUH PO ECCHOHATbHBIX
3azna4. Ceuenus npus3Msl U nupaMusl. Iloctpoenne ceueHnii MHOTOIrpaHHUKOB,
UCIIOJIB3YS METOJ clieIoB. BrlnonHeHne BRIHOCHBIX TIOCKUX YepTexeil u3
PHCYHKOB ITPOCTHIX 00BEMHBIX (UTYp (BHJ CBEPXY, COOKY, CHU3Y)

KoMmOnHMpOBaHHOE 3aHSTHE

Tema 8.8.

CopepxaHre yaeOHOT0 MaTrepuaa

[{unuHapryeckas NOBEPXHOCTh, 00pa3yIolie HUIMHAPUIECKON TTOBEPXHOCTH, OCh
IUIMHAPUYECKOW moBepXHOCTH. L{mmmHap: ocHoBaHMS W OOKOBas MOBEPXHOCTH,




Hunmuaap, ero
cocrasisiomue. CeucHue
ATUHAPA

oOpa3yromas U och; IJIOLAAb OOKOBOW M MOJHOW MOBepXHOCTH. M300paxkeHue
UUIUHApPA Ha TuiockocTh. Pa3BépTka nununapa. CeueHust nuiMHapa (IJI0CKOCTbIO,
napajuieIbHON WM MEePIeHIUKYIISIPHON OCH IIMIIMHIPA)

Hpakmutteacoe 3anamue

Tewma 8.9.

Konyec,

€ro COCTaBJISIOUIHE.
CeueHue KoHyca
YceueHHBI KOHYC.

Copepxanue yueOHOro Marepuaa

Konnueckasi moBEepXHOCTh, 00pa3yloIne KOHMUECKOW MOBEPXHOCTH, OCh U
BepIlIMHA KOHMYECKOH oBepXHOCTH. KoHyc: ocHOBaHMe U BepiliMHa, 00pa3yroias
¥ OCh; IUTOIA/1b OOKOBOM M MOJHOW TTOBEPXHOCTH

Yceu€HHBII KOHYC: 00pa3yolire U BbICOTa; OCHOBAHHS U OOKOBasi IOBEPXHOCTb.
N3o0pakeHne KkoHyca Ha MI0CKOCTH. Pa3BépTka koHyca. CedueHus: KoHyca
(TTOCKOCTHI0, MapaieIbHOM OCHOBAHUIO, U TUNIOCKOCTBIO, MPOXOAAIIEH uepe3
BEPILUHY)

Hpaxmuttecxoe 3anamue

Tema 8.10.
[ap u chepa, ux ceueHus

CopepxaHue yaeOHOro Marepuana

Cdepa u map: ueHTp, paanyc, AMaMeTp; TIIOMAAb TOBEPXHOCTH cdephl. BzanmHoe
pacmonoxeHue cepsl U TIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe.
N3o0pakenne cdepsl, mapa Ha miockoctr. CeyeHus 1mapa

Ilpakmuueckoe 3anamue

Tema 8.11.

[TousiTue 06 oOBEMe Tena.
OO0BEMEI
MHOTOTPaHHHKOB U  Tell
BpalllCHUS.

OO0beMbl ¥ ILIOIIATU
MOBEPXHOCTEH MOJO0OHBIX
Tell

Coneprkanue y4eOHOro MaTepuana

[Tousitue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tesl. OOBbEM MUPaMUIBL, TPU3MBI
IUIUHApPA, KoHyca. O0bEM mapa u miomanb cQepsl

Coneprxanue yueOHOro MaTepuaa

[TogoGHbIe Tena B mpocTpancTBe. COOTHOIEHUS MEXKY TUIOIIAISIMHU TTIOBEPXHOCTEH
U 00BEMaMu MOAOOHBIX TET

Hpaxmuuecxoe 3anamue

Tema 8.12. KomOunamu
MHOTOTPAaHHHKOB U Tell
BpAIllCHUs HA TIPAKTHKE

IIpodeccnonanbHO OpHEHTHPOBAHHOE COEepP/KaHME (Colep:KaHue
MPHUKJIATHOTO MOYJIs1)

MHororpanHuK, onucaHHbIi okoio chepsl. Chepa, BiucaHHas B MHOTOIPaHHHUK
WIH B T€JO BpallleHUs1. MHOTOIpaHHUK, BIIMCAHHBIN B TEJIO BPALCHUS.
Hcnonp3oBaHrne KOMOMHALMI MHOTOTPAHHUKOB M TEJI BPALIICHUS Ha MPAKTHKE

Hpakmulteame 3anamue




Tema 8.13. Pemenune

Copepxanue yueOHOro Marepuaa

3a1a4. MHOTOrpaHHUKM M | Beruucienue BenuuuH (JUIMHA, yroil, 00beM, IUIOMIAb TOBEPXHOCTH) 2
TeJa BpalleHus reoMeTpUYECcKuX (pUryp, ucrnonb3yst u3ydeHHble HOpMYJIbl U METO/IbI
Ilpakmuueckoe 3anamue
Pa3nen 9. Teopusi BeposiTHOCTEH M CTATUCTHKA 22
Tema 9.1. Coneprkanue ydeOHOro Marepuasa
IIpencraBnenue 1aHHBIX
1 OIHCaTC/IbHaA [IpencraBienne [OaHHBIX C TOMOUIbI0 Tabmui, u  auarpamm. CpenHee 4
CTaTHCTHKA apudMeTHUecKoe, MeAMaHa, HauOoibllee W HAaWMEHbIEE 3HAYCHHUS, pa3Max,
JMCIIEPCHs, CTAHAAPTHOE OTKIOHEHHE YHUCIOBBIX HAOOPOB
KomOunmnpoBanHoe 3aHsATHe
Tema 9.2. IpodeccnonabHO OPHEHTHPOBAHHOE COAEPKAHME (COMEpP:KAHUE
Cocrasnenue TabauIy NPUKJIAJTHOTO MOAYJIST) 2
1 narpaMM Ha MPaKTHKC | [lepeuyHas 00pabOTKa CTATUCTHUUYECKUX JaHHBIX. [ paduueckoe UX MpecTaBiIeHUE. OK 01, OK 02,
Haxoxnaenue cpenHux XapakTepUCTHK, HaOiolaeMblX MAaHHbBIX. llpuMeHeHue OK 03, OK 04,
CTaTUCTHYECKUX METOOB JJIs pelieHus MpodecCHOHAIBHBIX 3a/1a4 OK 05, OK 07
Komb6unupoBaHHoe 3aHsATHE K 1.2
Tewma 9.3. Copnepkanne ydeOHOro MaTepuana
Onepaunn Haz CrnyyvaiiHble S5KCIIEpUMEHTHI (OIBITHI) M CIy4alHbIe COOBITHS. DIeMEHTapHbIe
COOBITUSIMH, HaJ coObITUs (Mcxobl). BeposTHOCTE citydaliHOTO cOOBITHS. BaM30CTh YacTOTHI U
BEPOSATHOCTSIMH. BEPOSATHOCTH cOOBITUH. City4yaifHble ONBITHI C PABHOBO3MOXHBIMH 3JI€MEHTApHBIMU 2
VYcnoBHas BEpOSTHOCTh coObITUsIMH. BeposITHOCTH COOBITHH B OIBITaX C PABHOBO3MOKHBIMH
3JIEMEHTApPHBIMH COOBITUAMU. Onepaiuy HaJ COOBITUAMU: TIEpECEUECHNE,
00beTMHEeHNE, TPOTUBOIIOJIOXKHBIE COOBITHS. J(narpammel Ditnepa. Dopmyra
CJIOKEHMSI BEPOSITHOCTEHN. Y CJIOBHASI BEPOSITHOCT. Y MHOKEHHE BEPOSATHOCTEM.
HepeBo cnydaitHoro skcnepuMmenTa. @opmyisa moaHol BeposTHOCTH. HezaBucrumbie
COOBITHUS
KoMmOnHMpOBaHHOE 3aHSTHE
Tema 9.4. Coneprxanue yueOHOro MaTepuasa
DJIEMEHTBI Komb6unaropnoe npasusio ymHoxenus. [lepecranoBku u ¢akropuan. Yucno 6
KOMOWHATOPHUKH coyeranuii. Tpeyronsauk Ilackans. @opmyna 6unoma HeioToHa




KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 9.5. IIpodeccnonanbHO OpMEHTHPOBAHHOE COJlep:KaHMe (Coep:KaHue
BeposiTHOCTB B MPUKJIATHOT0 MOJ1YJIsA)
npodeCCHOHATBHBIX Brruucnenue BepostTHOCTEH ¢ uconb3oBaHueM hopmyn komOuHaTopuku. OueHka
3azauax BEPOSITHOCTH COOBITUS B IPO(ECCHOHAIBHON AesTeNbHOCTU. Pemenue
npodeCCHOHATIBLHBIX 33]]a4 Ha BEPOSTHOCTH COOBITHS
Ilpakmuueckoe 3anamue
Tema 9.6. CopepxaHue yaueOHOro Marepuana

Cepuu mociaea0BaTeIbHbIX
UCOBITaHUHI

bunapHblli cilydaliHbI ONBIT (MCHBITaHME), ycnex W Heynada. HesaBucumele
ucnelTanus. Cepus HE3aBUCUMBIX MCHObITaHUM 10 1nepsoro ycmexa. Cepus
HE3aBHCUMBIX UCIIBITAHUN bepHyium

Tema 9.7.

Crny4aifHble BETMYUHBI
U pacrupeieieHusl.
Maremarnueckoe
0’KMJIaHUE CIIy4allHOU
BEITUYUHBI

Copepxanue yueOHOro MaTepuana

Cnyuaiinas BennuuHa. Pacnipenenenue BeposarHocTeld. JluarpaMma pacnpeiesieHus.
[Tpumeps! pacnpesesieHuii, B TOM YHCIIE, FEOMETPUUECKOE U ONHOMHUAIIBHOE.
UucioBble XapaKTEPUCTUKU CIIYYaHBIX BEIUYMH: MATEMAaTHYECKOE OKUaHUE,
JIUCIIEPCHUS U CTaHAAPTHOE OTKJIOHEHHE. [IpuMepsl IpUMEHEHHs] MaTEMaTH4ECKOTO
0’KMJIaHMsl, B TOM YHUCIIE B 3a7]a4axX U3 [IOBCEIHEBHOM XKU3HU. MaTtemMaTnudecKkoe
OKHMJIaHWE OWHAPHOM CIy4aifHOW BEIMYMHBI. MaTeMaTuiecKoe 0KUIaHNE CYMMBI
CIIy4alHBIX BEJIMYMH. MaTeMaTH4YeCKOE OKUIaHNUE U JUCIIEPCHUS TEOMETPUYECKOTO
¥ OMHOMHUAJIBHOTO pacIpeesleHHH

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 9.8. Copepkanne ydeOHOro Matepuana

3aKoH OOJIBIIMX YUCET 3aKkoH OOJIBIIMX YUCEN U €ro poJib B HayKe, pUpoje U obmiecTBe. BoiOopouHbIii
HenpepsiBHbIE MeTOoA uccienoBaHuil. [Ipumepsl HempepbIBHBIX CIIy4aiiHbIX BeauduH. OyHKIMs
CIIy4aiiHbIE BEINYMHBI IUIOTHOCTHU paclpeaeneHus. PaBHOMepHOe pacnipeieIeHHe U €ro CBOMCTBA.
(pacnpenenenus). [ToHsiTHe 0 HOPMAJILHOM pacHpeeIeHUN

HopmansHoe KomOunmpoBanHoe 3aHsATHE

pacrpeneseHue

Tema 9.9. Pemienue 3anau | Coneprkanue yueOHOro MaTepuaa

KOMOMHATOPHKH, OnemeHTbl KoMOUHATOpUKH. COOBITHE, BEPOATHOCTH COObITHS. CllosKeHne 1
CTaTHUCTUKH U TEOpUHU YMHOXEHHE BEPOSITHOCTEN

BEPOSATHOCTEM

HpakmuquKoe 3aHamue




IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME (COMEPKAHUE IPUKJIATHOTO MOIYJIs1)

Pa3nen 10. MartemaTu4yecknii NpaKTUKYM 26
Tewma 10.1. IIpodeccnonabHO OPHEHTHPOBAHHOE COAEPKAHME (COMEP:KAHUE
Marputisl u NPHUKJIATHOT0 MOIYJISA)
onpeaeuTeNn CniocoObl pelnieHus cucTeM TuHEHHbIX ypaBHeHu. [lonstus: marpuna 2x2 u 3x3, 8
onpeaenuTens Matpulbl. Meron ['aycca pelieHust CuCTeM JIMHEHHBIX YPaBHEHHU.
Pemenue npuknanueix 3agad. [Ipumenenue matpuil B uH(GOpMaTHKe
Ilpakmuueckoe 3anamue
Tewma 10.2. Copepkanue ydeOHOro Marepuana
DJIeMEHTBI BEKTOPHOM Kommutanapasie BekTopbl. Pa3noxeHune BeKkTopa mo TpeM HEKOMILIaHAPHBIM
anredpsl BEKTOpaM. YpaBHEHHE IJIOCKOCTH. ['eoMeTprueckuii CMbICIT onpeaenuTens 2X2. 2
Pemenue npukinagHbIX 3a1a4
KomMmOuHnpoBanHoe 3aHsTHE
Tema 10.3. ConeprkaHue yueOHOro MaTepuaia
KommuiekcHble uncna [TonsiTre koMIIeKCcHOTO yncia. ConpsyKeHHbIE KOMIUIEKCHBIE YHCIa, MOAYIb U
apryMeHT KOMIUIEKCHOTro yucia. @opma 3anucu KOMIJIEKCHOTO Yncia 8
(reomeTpuyeckas, TPUTOHOMETpUYEcKasi, anredpandeckas). Apudmernueckue
JIENCTBUS C KOMIIJIEKCHBIMH YHCJIaMU
KomOuHMpoBaHHOE 3aHATHE
Tema 10.4. Coneprkanne y4eOHOT0 MaTeprana
['padur
[Tonsitue rpada. Cesi3ublii rpad, AepeBo, LUK rpad Ha mIockocTu. Penenne 2
NPUKIAIHBIX 3a0a4. [Ipumenenue rpada B uHbOpMaTHKE
KomMmOuHMpoBaHHOE 3aHsTHE
Tema 10.5. Copneprxanue yueOHOro MaTepuasa 2

3amauyn MaTeMaTUUECKOU

CTaTUCTHUKH

Bapuanuonnsiii paa. [lonuron yactot u ructorpaMma. CTaTUCTHUECKHE
XapaKTEPUCTHKH psiia HAaOII01aeMbIX JaHHbBIX

OK 01, OK 02,

OK 03, OK 04,

OK 05, OK 07
IIK 1.2




KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 10.6. Copepxanue yaeOHOT0o MaTrepuaa
Jlormueckue onepanuu | Jlornueckue onepanuu. [lpumeHenue aumarpamm Oinepa—Benna mia peuieHue 2
C MHOXKECTBaMH TEOPETUKO-MHO)KECTBEHHBIX 33/1a4 MPO(eCCHOHATLHON HANIPaBICHHOCTH, 33134 JUIs
ONMUCAHUs PEAIbHBIX MPOLECCOB U SIBJICHUN
Kom0OnHMpoBaHHOE 3aHATHE
Tema 10.7. Copneprkanue y4eOHOro Marepurasa
Pemenue 3anau [TpumeHeHre U3y4eHHBIX MaTEMAaTHUYECKUX (DAKTOB K PEIICHUIO 3a/1a4 U3 PA3IUYHBIX
MaTeMaTUYECKOro oOracTell HayKu U pealibHOM JKHU3HU 2
TpaKTHKyMa Komb6unnpoBanHoe 3aHsaTue
WHpuBuyanbHBINA IPOCKT Conep:xanue y4e0HOro MaTepuaja -
3aluTa UHIUBUAYAIbHOTO IPOEKTa -
Koncyabranus 2
IIpome:xxyTounas
arrecraumsi: Apyras
¢opma kouTpoJs (1 6

ceMecTp)
IK3aMeH (2 cemecTp)

Bcero

286




3. YCJIOBUA PEAJIN3AIIMA ITPOTPAMMBI OBIIIEOBPA3OBATEJIBHOM
YYEBHOU JUCIHUATIIAHBI

3.1. [ns peanusanmum mnporpamMMmbl 0011e00pa3oBaTeJbHON Yy4eOHOW AUCUUIJIMHBI
NpeayCMOTPEeHbI cJieAyIollue creluaabHble MOMeIleHus :

Kabuner mareMaTHKH, OCHALECHHbI OOOpPYZOBaHMEM M TEXHHYECKMMHU CpPEICTBaMHU
o0OyueHus:

Paboune mecta mpernoaBaTesns U 00yJaromuxcs: 10cka MesioBasi — 1 LIT., CTOJ yYeHUYECKUI
— 15 wr., cryn yuennueckuid — 30 wr., cton — 1 wr., cryn — 1 mrT.

Texnuueckue  cpenctBa  OOydeHHs:  IEpCOHANbHBIM  KoMmmbloTep B cOope;
MHOTO()YHKIIHOHAJILHOE YCTPOWCTBO; KOMIUIEKT TNPOCKIMOHHBIM MYJIbTUMEIUHHBIA B COCTaBe
(TpoekTop, KpaH).

3.2. UnpopMmanmnoHHoe obecniedeHHe peajn3alui NPorpaMmMbl

CnHCOK OCHOBHOI JIUTEPATYpPbI

1 | BoromonoB, H.B. Martemaruka : y4eOHUK Juii  CpeaHero  mpodecCHOHAIBHOTO
obpazoBanusi / H. B. boromonos, II. M. Camoiinenko. — 6-e u3n., mepepab. u aom. —
Mockaa : M3natensctBo FOpaiit, 2025. — 400 ¢. — (ITpodheccronansHoe 0Opa3oBaHue). —
ISBN 978-5-534-21352-2. — Tekcr : anexkTpoHHbIH // O0pa3zoBarenbHas miatdopma KOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/581714

2 | Maremaruka: anreOpa 1 Hadana MaTEMaTHYECKOTO aHAIN3a, TeOMETpHs. Airedpa u HavasIa
maTemarnueckoro ananuza 10-11kn [Tekct]: yueOHuk: 6a30BbIil U yriIyOJIEHHBIN YPOBHU /
1. A.Ammmos, FO.M.Konsrur, M.B. TkadueBa u ap.- 12-e usn, crep.- M.: IIpoceemienue,
2024.- 463c.

3 | Maremaruka: anreOpa W Havajla MaTeMaTHYeCKOTO aHaim3a, reomerpus. ['eomerpus 10-
11xn [Teker]: yueOHuk: 6a30Bbiit n yriayonenHsiit yposau / JI.C.ArtanacsH, B.®.byTy30B,
C.b.KanomueB u ap.- 11-e uzn, crep.- M.: Ilpoceemenue, 2023.- 287c.

4 | bappun, . . MatemaTtuka Ui TEXHUYECKUX KOJUICIKEH M TEXHUKYMOB : YYCOHUK U
NPaKTUKYM JUIsl cpeiHero npodeccuonanbHoro oopasosanus / U. U. baspun. — 2-e u3n.,
ucnp. u jon. — Mocksa : M3garensctBo HOpaiit, 2025. — 397 ¢. — (IIpodeccronanbroe
oOpaszoBanue). — ISBN 978-5-534-08026-1. — Tekcrt : snekTpoHHbIH // OOpazoBaTeabHast
mardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/561750

5 | baBpun, W.W. Maremarnyeckuii aHaiu3 : Yy4eOHMK M TPAKTHKYM IS CPEIHEro
npodeccuonansHoro oopazosanus / U. U. baBpun. — 2-e u3n., ucnp. u gorm. — MoOCKBa :
M3narensctBo  FOpatit, 2025.— 327 c.— (IIpodeccuonanbHoe 00pa3oBaHHE). —
ISBN 978-5-534-18667-3. — Tekcrt : anexkTpoHHbIH // O0pa3zoBarenbHas matdopma KOpaiit
[caitt]. — URL.: https://urait.ru/bcode/561218



https://urait.ru/bcode/581714
https://urait.ru/bcode/561750
https://urait.ru/bcode/561218

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIEOBPA30OBATEJIbHOU YYEBHOU JUCIUAIIJIMHBI

KoHTpoJIb 1 0LleHKAa Pe3yJIbTaTOB OCBOCHUS 00111€00pa30BaTeIbHON TUCIUILTMHBI PACKPHIBAIOTCS
¢dbopmupoBanue

qepe3 ANCHUIITIMHAPHBIC

pe3yIbTaThl,

HaIlTpaBJICHHBIC Ha

001X

HpO(l)eCCI/IOHaJ'IBHI)IX KOMHCTGHHI/II‘/'I I10 pasaciiaM U TEMaM COJACPIKaHHUA yqe6Hor0 marepualia.

Oo6masi/mpodeccuoHanbHAS Pa3zpgen/Tema THI oLeHOYHBIX
KOMIIETEHIHA MepOnpUsITHS

OK 01. Bei6upats crioco0b1 P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanue
peleHus 3a1a4 16 YeTHBIN onpoc
npoQeCCHOHANLHOM P2, Tempr 2.1, 2.2, 2.3, 2.4, 2.5 TT-0/¢, | Maremarnueckmuit
ACTICILHOSTH gg, Temsr 3.1, 3.2, 3.3 Tl-o/c, 3.4 PHICTATE
TIPUMCHHUTCIILHO P4, Tempi4.1,4.2,4.3,4.4,4.5, 4.6,4.7 | VIHAUBAIyanbHAs
K pa3jIM4HbIM KOHTEKCTaM T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITEeIIbHAS

P 5, Temsr 5.1,5.2 pabora

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, IIpencrasnenne

6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yJIbTaToB

P7, Temn1 7.1,7.2,7.3,7.4,7.5,7.6,

IIPAKTUYECKUX paboT

7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, Brimonnenue

7.12,7.13,7.14,7.15,7.16, 7.17 9K3aMEHAIMOHHBIX

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3aJJaHui

P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 IT-o/c,

11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2,12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4,

13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,

14.5 IT-o/c, 14.6
OK 02. Ucmione30BaTh P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, TectupoBanue
COBPEMEHHBIE CPE/ICTBA 1.6 YcTHeIi onpoc
TIOVCKA, aHAM3a 1 P2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c, NunuBuayansHas
HETEpIPETAIN 2.6 CaMOCTOSITENIbHAS

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 pabota
HHpopMaIuH, 1 P4, Tembi4.1,4.2,4.3,4.4,4.5,4.6,4.7 | TlpeacrasieHue
MH(}OpMaIMOHHbIE IT-o/c, 4.8, 4.9, 4.10, 4.11 pE3yIIbTaTOB
TEXHOJIOTUU 1A P5, Temsr 5.1,5.2 MPAKTUYECKUX
BBITIOJIHCHUS 3a]1a4 P 6, Temnl 6.1, 6.2, 6.3,6.4, 6.5, 6.6, pabor
podecCHOHATBHOM 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 Brmonnenue
JIeATETLHOCTH P7, Temsr 7.1,7.2,7.3,7.4,7.5, 7.6, J3aMCHATTHOHHBIX

3aIaHAI

7.7 1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temrr 9.1,9.2,9.3,9.49.5




P 10, Temsr 10.1, 10.2, 10.3,10.4

P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 I1-o/c, 11.7

P12, Temnr 12.1, 12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5I1-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 T1-o/c, 14.6

OK 03. [1nanupoBaTh u

P 1, Tema 1.1, 1.2, 1.3 [T-o0/c, 1.4, 1.5,

TectupoBanue

peanu3oBbiBath cobcTBenHOE | 1.6 YeTHBIN onpoc
NpodeCccHOHATBHOE 1 P2, Temnr 2.1,2.2, 2.3, 2.4, 2.5 [1-o/c, ViHMBHIyaTbHAS
JUYHOCTHOE Pa3BUTHE, 52’ Temst 3.1, 3.2, 3.3 [-olc, 3.4 CaMOCTOSITEIIbHAS
TpCANPHHAMATCIECK YO P4, Tembid.1,42,4.3,4.4,45,4.6,47 | Padora
JIeSATEIIbHOCTD B -o/c, 4.8, 4.9, 4.10, 4.11 [IpencraBneHune
npodeccuoHanbHOU chepe, P 5, Temsr 5.1, 5.2 pe3yabTaToB
HCIIOJIB30BATh 3HAHUS 110 P 6, Temn! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, MPaKTHYECKUX pabOT
MIPaBOBOM M (PMHAHCOBOM 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-0/c, 6.11 Bemonnenue
I'paMOTHOCTH B Pa3JIMYHBIX P7, Temm 7.1,7.2,7.3,74,7.5,7.6, SK3aMEHAIIMOHHBIX
’KU3HEHHBIX CUTYaIHAX 7.7 I-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 3aJaHui

7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temnl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 IT-o/c,

11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2,12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4,

13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,

14.5 IT-o/c, 14.6
OK 04. D dextuBHO P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanue
B3aHMOJICHICTBOBATh U 16 YcTHBIi onpoc
paboTaTh B KOJUIEKTUBE U 12) é’ Tempr 2.1,2.2,2.3, 2.4, 2.5 IT-o/c, VnauBuyanbHast
FOMARAE P 3, Temsi 3.1, 3.2, 3.3 TT-o/c, 3.4 CAOCTOMTEIb A

P4, Tembi4.1,4.2,43,4.4,4.5,4.6,4.7 | Padora

IT-o/c, 4.8, 4.9, 4.10, 4.11 IIpencraBnexne

P5, Temnr 5.1,5.2 pe3yJIbTaToOB

P 6, Temsr 6.1, 6.2,6.3,6.4, 6.5, 6.6,
6.7 I1-0/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7,Tems 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 1-0/c,7.8,7.9, 7.10 II-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temrr 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

MPAKTUYECKUX paboT
3ammTa TBOPUECKUX
pabot

3amura
WH/IUBUTyaJTbHBIX
MIPOCKTOB
KontponbHas padota




P11, Temsr 11.1,11.2, 11.3 IT-o/c, Brmonnenue

11.4,11.5, 11.6 IT-o/c, 11.7 9K3aMEHAIIMOHHBIX

P12, Temsr 12.1,12.2,12.3,12.4 3a/IaHUI

P 13, Temsr 13.1, 13.2, 13.3, 13.4,

13.5I1-0/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,

14.5 T1-o/c, 14.6
OK 05. OcymiecTBiATh P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanue
YCTHYIO U IUCbMEHHYIO 16 YeTHBIN onpoc
KOMMYHHKAIIHIO Ha P2, Temsr 2.1, 2.2,2.3,2.4, 2.5 [1-o/c, VMBI Ty AT HAS
rOCy/IapCTBEHHOM SI3BIKE %2 Temer 3.1 3.2. 3.3 [T-o/c. 3.4 CaMOCTOSITCIIbHAS
Poccuiickoii Denepauni ¢ | p 4 oy 41.4.2,4.3,4.4,4.5, 46,47 | Padora
Y4ETOM OCOOCHHOCTEH T-o/c, 4.8, 4.9, 4.10, 4.11 [IpencrabneHue
COLIMATBHOIO U KYJIbTYpHOTO | P 5, Temsl 5.1, 5.2 pEe3yJbTaToB
KOHTEKCTa P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | mpaKTu4eckux pabot

1.6 Brimonnenue

P2, Temnr 2.1,2.2,2.3,2.4,2.5[1-0/¢c, | sx3amenarmorHbIx

2.6 3aJaHui

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 BLIOHEHIe

P4,Temn14.1,4.2,4.3,4.4,4.5,4.6,4.7

Il-o/c, 4.8, 4.9, 4.10, 4.11 DKSAMEHAIHONHRIX

P 5, Temsr 5.1, 5.2 3aJ1aHUH

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7,Temst 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 I1-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2,12.3, 12.4

P 13, Temnr 13.1, 13.2, 13.3, 13 .4,
13.5 I1-o0/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6P 9, Tems1 9.1, 9.2,
9.3,94,95

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2, 12.3

P 13, Temnr 13.1, 13.2, 13.3, 13 .4,
13.5 I1-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6




OK 06. ITposBisaTh
Ipak1aHCKO-
NaTPUOTUYECKYIO TIO3ULIHIO,
JI€MOHCTPHPOBATH
OCO3HaHHOE ITOBEJICHUE Ha
OCHOBE TPaJUIIMOHHBIX
POCCHHCKHUX TyXOBHO-
HPaBCTBEHHBIX [IEHHOCTEH, B

P1,Temal.1,1.2, 1.3 I1-0/c, 1.4, 1.5,
1.6

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 IT-o/c, 6.8, 6.9, 6.10 IT-0/c, 6.11
P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P 14, Temsr 14.1, 14.2, 14.3, 14 .4,

TectupoBanue
YcTHBIN onpoc
NunuBunyanpHas
CaMOCTOSTCIIbHAS
paborta
[IpencraBnenue
pe3yIbTaTOB
MPaKTUYECKUX pabOT

TOM YHCJIE C Y4ETOM 14.5 II-o/c, 14.6 Beimonnenue
rapMOHU3AIUH HK3aMEHAIIMOHHBIX
MEKHAIMOHAIBHBIX U 3aaHui
MEXPETUTHO3HBIX
OTHOIICHU, IPUMEHSTh
CTaH/IapThI
AHTUKOPPYINIUOHHOTO
MIOBEICHUS
OK 07. CopneiicTBOBaThH P1,Temal.1,1.2, 1.31I-0/c, 1.4, 1.5, TectupoBanue
COXPaHEHHIO OKPYKaIomIeil 1}1) 2, Temp1 2.1,2.2,2.3,2.4, 25 II- VeTHEI ompoc
cpenbl, pecypcocoepexkennto, | 9¢ WHauBraya bHAs
HII))I/III[\/IGHI:ITLYBPHaHI/IﬂF())6 P3, Tems1 3.1,3.2,3.3 II-o/c, 3.4 Cal\/fIOCTOiZeHI)HaH
P4, Temp1 4.1,4.2,4.3,4.4,4.5, 4.6,
M3MCHCHHH KiIMMata, 4.7TI-o/c, 4.8, 4.9, 4.10, 4.11 pabora
HPUHIMIB OEPEXKITMBOTO PS5, Temsr 5.1, 5.2 [pencraBnenne
IPpOMU3BOJCTBA, 3(1)(beKTHBHO P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, pe3yJIbTaTOB
JIeicTBOBATh B 6.7 Il-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 MPAaKTUYECKUX PaboT
YPE3BBIYANHBIX CUTYAIUAX P 7, Tempr 7.1,7.2,7.3,7.4,7.5, 7.6, Bemonnenune
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, SK3AMEHAHOHHBIX
7.12,7.13,7.14,7.15, 7.16, 7.17 .
3aaHui

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 I1-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temnr 13.1, 13.2, 13.3, 134,
13.5 IT-o/c, 13.6 IT-o/c, 14.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5

MK 1.2. TIpoBoauTh
JEHE)KHOE N3MEpEHHe
00BEKTOB OyXTaiaTepcKoro

ydera

P3,Tems13.1-3.4,

P4, Temsr 4.1-4.11 P6, Temsr 6.1-
6.11, P.7,Temnr 7.1-7.11

P8, Temsr 8.1- 8.6, P11, Temsr 11.1-
11.7

P13, Temsr 13.1-13.5

P14, Temsr 14.1-14.6




MWHHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHMSI POCCUIMCKOMN ®EJEPALIIA

OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30OBATEJIBHOE
YUYPEXJIEHUE BBICIHIEI'O OBPA3OBAHMUSA
«CEBEPO-KABKA3CKAS I'OCYJAPCTBEHHASA AKAAEMMUS»

CPEJHEIPO®ECCHOHAJIBHBIN KOJLUIEK

DoHX OLIEHOYHBIX CPEJCTB

JUISL IPOBEICHUS TEKYILIEro KOHTPOJIS U IPOMEXKYTOYHOMN aTTecTalii 00pa3oBaTeaIbHON
IIPOrpaMMBbI

1o o011e00pa3oBaTeIbHON yueOHOU TucHUIUTHHE «MaTeMaTHKa

uts cnenuanbHocTh 38.02.01 DKoHOMHUKA U
Oyxrajarepckuii yuer (1o 0TPacJisiM)

dbopMa mpoBeIeHUsT OTICHOYHOM MPOLIETyPhI

IK3aMEH

r. Yepkecck, 2026 T



I.OBLIEE ITIOJIOXKEHUE

@®onp oueHouHsix cpeacts (POC) npeaHa3HayeH A1 KOHTPOJIS U OLICHKH 00pa30BaTeIbHBIX
JOCTHKEHUH 00y4arouxcs, OCBOMBIINX IPOrpaMMy 00111e00pa3oBaTeIbHON yUeOHON AUCHUIUINHBI
«MaremaTtuka.

@OC BKIIOYAET KOHTPOJBHBIE MaTepuanbl JUIs TPOBEACHHUS TEKYIIETO KOHTPOIS |
MIPOMEKYTOYHOH arTecTaluuu B hopMe 3K3aMeHa.

®OC pazpaboran B cooTBeTcTBUU ¢ DenepanbHbIM TOCyIapCTBEHHBIM 00Pa30BaTeIbHBIM
CTaHJApPTOM CpeAHero oOmero ooOpa3oBaHus W pabodeil mporpammoi o0Ie00pa3oBaTeIHbHOM
y4eOHOM TUCIUIUIMHBI «MaTeMaTHKay.

ILPE3YJIBTATHI OCBOEHMS IUCIHUAILINUHBI, IIOAJEXAIIEN ITPOBEPKE.

Oo6ume Ianupyembie pe3yJibTaThl 00y YeHHs okazaren
KOMIETCHIH Oo6mmue JIucuuIIMHAPHbIE Omenin
OK Jlmunoctueie pedynbrarsl | [1POI1. Bnanenue |- kapTOouKu-3a1aHus;
OK 01 Bei6upatp | J0JKHBI OTpaXkaThb | METOJaMH - CAaMOCTOSITENILHAS
CIIOCOOBI PEUICHUsSI | B YacTU:  TPYIOBOTO | JOKa3aTeNbCTB, pabora;
3agau BOCIUTAHHUS: QITOPUTMAMH  PELICHHUS |- TECTOBBIE OMPOCHI;
NpoeCCHOHATIBHO | - TOTOBHOCTh K TPYAY, | 3aaad; YMEHHE |- TPOBEPOUHAs
i1 1eaTeIbHOCTH OCO3HaHUE LEHHOCTH | (OpMYTUPOBATH paboTa;
PUMEHHUTEIHHO MacTepCTBa, OTIpeNieNIeHus, aKCHOMBI |- pedepartsr,
K pa3IMuHbIM TPYAOTIO0HE; U TEOPEMbI, MPUMEHSTH |- SK3aMEHAIIMOHHBIE
KOHTEKCTaM - TOTOBHOCTh K aKTUBHOH | WX, MIPOBOJIMTH [BOITPOCHI.
JeSITeNbHOCTH J0Ka3aTeNbHbIE Oyenka:
TEXHOJIOTUIECKOM U | pacCy)KICHHS B XOJE |- pe3yJIbTaTUBHOCTH
COLIMAJIbHON peleHus 3aaay; paboThI
HaIpaBJIEHHOCTH, [1PG62. YMmenue |oOyuaroierocs npu
CIOCOOHOCTh OTIepUpPOBATH BBHITIOJTHEHUH
WHUITUUPOBATH, MTOHATHSIMH: CTCTICHb [3aIaHHIA HA Y4COHBIX
IJIAHUPOBATH U | yucnia, morapudm 4ucia; BaHsATHSIX,
CaMOCTOSITEITHHO yMeHHue BBITIOJTHSATE [CAMOCTOSITEIIBHBIX U
BBHITIONTHSTh TaKylo | BBIYMCIIEHHE 3HAUYEHUH U [MPOBEPOYHBIX
NeSTeTbHOCTD; npeoOpazoBaHUs paborax;
- MHTEpEeC K Pa3IUYHBIM | BBIPAKEHUUN CO |- pe3yabTaTa
chepam CTETICHSIMHU 1 [TOJATOTOBKH K
npogeccuoHaTbHON norapudmamu, PK3aMeHy.
NeSITeIbHOCTH/ npeoOpa3oBaHUs
- TOTOBHOCTb U | IpoOHO-paroOHaTbHBIX
CIIOCOOHOCTh K | BBIpaXXEHHI;
00pa3oBaHHIO I1PG3. YMmenue
U camMooOpa30oBaHUIO Ha | OTMEPUPOBATH
MPOTSHKEHUH BCEH KU3HU | TOHSATUSMHU:
MeramnpenmeTHbIe paroHaIbHbIE,
PE3yIbTATHI JOJKHBI | MppallMOHANIBHEIE,
OTpaXkaTh: MOKa3aTeabHbIE,
OsBaagcHue CTEIICHHBIE,
YHHUBEPCATbHBIMU norapudmuyeckue,
y4eOHBIMU TPUTOHOMETPHUECKUE
ypaBHEHUs




IIO3HaBaTCIbHBIMU

JEACTBUSAMMU:

a) 0a30BBIC JIOTHYECKUE
JIEUCTBUA:

- CaMOCTOSITENILHO
(bopmMynHupoBaTh

u aKTyaJlu3UpOBaTh
pooiemy,
paccMmarpuBath

€€ BCECTOPOHHE;

- yCTaHaBIIUBATh
CYIIECTBEHHBIA IPU3HAK
WIM  OCHOBaHUA  JJIs
CpaBHCHHSI,
KJIaCCHU(PUKALTHH

# 00001EeHNS;

- ompeAensaTh  LeNnu

JeITEIIbHOCTH, 3aJaBaTh
MapamMeTpbl U KPUTEPUU
HX JIOCTHKCHHUS,

- BBISBJIATE
3aKOHOMEPHOCTH Hu
MPOTHUBOPEUUS

B paccMaTpuBaeMbIX
SIBJICHHSX

- BHOCUTh KOPPEKTHUBHI B
JIeSITeIbHOCTb,
OIICHHBAaTh COOTBETCTBHE
pe3yabTaTOB LIEJISIM,
OIICHUBATh pHUCKH
MOCJIEICTBUI
JEeITESIBHOCTU

- pa3BUBaTh KpPEaTUBHOE
MBIILICHUE

npu peneHnmn
KU3HEHHBIX TIpoOIieM

0) 0a3oBbIC
HCCIICA0BATCILCKHE
JIEUCTBUS:
- BJIAJIETH
y4eOHo-
HCCIIeI0BaTEIbCKOM Hu
MPOEKTHOMN
JIeSITeIIbHOCTH,
HaBBIKAMHU  pa3pelieHus
npobiuem;

- CIIOCOOHOCTH it
TOTOBHOCTb

K CaMOCTOSITEIIBHOMY
MTOUCKY METOI0B
pELICHHUST TMPAKTUYECKUX
3ajad, MIPUMEHEHUIO

HaBbIKaMH

W  HEPaBEHCTBa, WX
CHCTEMEI,

I1P65. Ymenue
OIIEpPUPOBATH
HOHATHAMMU:
panmoHanbHast QyHKIHS,
HoKa3aresbHas
GbyHKIMA, CTEIEHHAs
byHKIHSA,
norapudmmuyeckas
byHKIIHS,
TPUTOHOMETPHUYECKHUE
byHKIHH, oOpaTHbIe
GbyHKIUY; yYMEHHE
CTPOUTH rpaduku
U3YyYCHHBIX  (YHKIUH,
UCIIONIb30BaTh I'paUKu
npu W3yYCHUH
IPOLIECCOB

U 3aBUCHMOCTEH, IIpU
peleHuu  3ajad M3
IPYrux y4eOHBIX
IOpeMETOB M 3ajad U3
peabHOM JKU3HU;
BeIpakaTh  (hopMynamu
3aBHCUMOCTH MEXTY
BEJINYMHAMU;

[1PG6. YMmeHue pemaTh
TEKCTOBBIE 3aJjauu
pa3HbIX THUIOB (B TOM

qHucie Ha  TPOIEHTH,
JONA W YacTH, Ha
JIBIDKEHUE, pabory,

CTOMMOCTh TOBApOB M
yCIyT, HAJIOTH, 3a]1a41 U3
obnactu yIpaBJICHU
JIAYHBIMA U CEMENHBIMU
(huHaHCaMM); COCTABIISTh
BBIPKCHUS, ypaBHEHUS,
HEpaBeHCTBA | ux
CHUCTEMBI TI0 YCJIOBHIO
3a7a4H, HCCIIEN0BATH
MOJIYYCHHOE pEeIIeHUuEe U
OIIEHUBATh

MPaBIOTI0I00HOCTh
pE3yIIbTaTOB;

11PG9. YMeHune
OTIepUpPOBATH
MOHATHSIMM: TOYKA,
npsimas, IJIOCKOCTb,
MPOCTPAHCTBO,
JIBYTpaHHBIN yroi,

CKpCHIUMBAIOIHUECS




Pa3IMYHbIX
MO3HAHUS
- BBIIBJISITH PUYUHHO-
CJICZICTBEHHBIC CBSI3U
u aKTyaJlu3UpOBaTh
3ajauy, BBIJIBUTATh
TUIOTE3Y €€ pEeIIeHHUs,
HaXxOMUTh  apPTYMEHTHI
TUISE JI0Ka3aTenbCTBa
CBOHX YTBEPKJICHUH,
3a/laBaTh IapaMeTphl U
KPUTEPHUH PEIICHUS;

- aHaAJIM3UPOBATh
MOJyYeHHbIE B XOJe
pelieHus 3a/1a4un
PE3YJIbTAThI, KPUTHICCKU
OLICHUBATh ux
JOCTOBEPHOCTb,
MIPOTHO3UPOBATH
W3MEHEHHE

B HOBBIX YCJIOBHSIX;
pa3pabarsiBaTh TUTaH
pelieHus poOsIeMbl
C  y4yeToM  aHaiuu3a
HUMEIOIIUXCSI
MaTepHaTbHBIX

u HeMaTepUaATbHBIX
pecypcos;

- yMeTb NEepEeHOCUTb
SHAHUS B
M03HABATEIbHYIO

" MPAKTHYECKYIO
obnactu
KHU3HENIEATSITBHOCTH;

- YMeTh HUHTETPUPOBATH
3HaHUSA U3  pasHbIX
MPeAMETHBIX 00JIacTeH;

- BBIJIBUTATh HOBBIE HJICH,
npeJyiarath
OpPUTHHAIIBHBIC TOIXO/IbI
U peIIcHUS

- CTaBUTh MPOOJIEMBI U

METOI0B

3aa4d, JIOMYyCKAaroInue
CIIOCOOHOCTD ux
HCIIOJIb30BAHUS

B IIO3HABAaTEIbHONM H
COIMAJIbHOW MPAKTUKE
OBitageHue
YHUBEPCATbHBIMHU
PETYIATHBHBIMU
EHCTBUSIMU: Q)
caMOOpraHu3aIus: 1eNaTh
OCO3HAHHBII BHIOOD,

psIMBIE,
NapajjieIbHOCTb u
NEPIIECHIUKYIIPHOCTD
IPSIMBIX M IUIOCKOCTEH,
yrojl MeXAy IpsMbIMHU,
yroa MEXIy NpsAMOW U
IUIOCKOCTBIO, yroi
MEX1y  IIJIOCKOCTSIMH,
paccTosiHuEe OT TOYKH 10
IUIOCKOCTH, PACCTOSHUE

MEXTY IPSMBIMH,
paccTosiHHue MEXTy
IUIOCKOCTSIMH; ~ YMCHHE
UCTIOJIb30BATh npu
pelIeHun 3a1a4
U3ydeHHbIE (PAKTBI |
TEOpEMbl IIJIAHUMETPUH;
yMeHHue OLICHUBATh
pa3Mepsl 00BEKTOB

OKPYXKAIOIIEr0 MHUPA;

I1PG10. Ymenue
OTIEPUPOBATH
HOHATHAMMU:
MHOTOTPaHHHK, CEUYCHUE
MHOTOIpaHHMKa,  KYO,
napajuiesienumnes,
npusma, nupamua,
¢durypa M NOBEPXHOCTb
BpALICHUS, LWINH/D,
KoHyc, map, cdepa,
CEueHus burypsl
BpAIlleHHsI, TUIOCKOCTb,
KacaroImascs cdepsl,
HWIMHApA, KOHYca,

mjionrazab IMOBEPXHOCTU

MUPAMHU/IBI, MIPU3MBI,
KOHYCa, WITAHJIPA,
mwiomaab chepsl, 0obeM
Kyba, TpSIMOYTOJbHOTO
napajuieNenumnena,

A PAMH/IBI, MIPU3MBI,
HWIAH]IPA, KOHYyCa,
mapa; YMCHHE
Mn300paxaTh
MHOTOTPaHHUKH "

MOBEPXHOCTU BpAILICHUS,
WX CEYEHUS OT PYKH, C
MOMOILIBI0  YEPTEIKHBIX
WHCTPYMEHTOB u
AJIEKTPOHHBIX ~ CPEJICTB;
YMEHHME  pacro3HaBaTh
CUMMETPHUIO B
MIPOCTPAHCTBE; YMEHUE




ApryMEHTHPOBATH €TO0,
OpaTh OTBETCTBEHHOCTH 32
peleHne

pacro3HaBaTh
MIpaBUIbHBIE
MHOTOT'PaHHHKHU;
I1P611
OTICpUPOBATH
MMOHATUSMHM: IBHKCHUE B
POCTPAHCTBE,
nonoOHble  (UTYpBl B
IPOCTPAHCTBE;
HCIIOJIB30BATh
OTHOLIEHUE IUIOIIAACH
MMOBEPXHOCTEN u
00BEMOB MOIO0HBIX
buryp 1mpm pemeHuu
3a1ad4;

I1P612.
BBIYHCIIATH
TCOMETPHYCCKHE
BEJIMYMHBI (JUIMHA, YO,
IUIOMIA b, 00neM,
IJIOMIAb TTOBEPXHOCTH),
UCTIONB3YSl  M3YYCHHBIC
(hopMyIIbI U METOIBI;
I1P613. VYMenue
OTICPUPOBATH
MMOHSITUSIMH:
IPSIMOYTOJIbHAs CUCTEMa
KOOPJIUHAT, KOOPIUHATHI

YmMmenue

YMmenue

TOYKH, BEKTOD,
KOOpJIMHATBl  BEKTOpA,
CKaJIsIpHOE

MIPOU3BEICHUE, yroi
MEXIY BEKTOPaMH,
CyMMa BEKTOPOB,
IIPOM3BENIEHUE BEKTOpa
HAa YWCJIO; HaXOIUTh
C MOMOUIBI0 M3YyYEHHBIX
dbopMynn  KOOpPAMHATHI
CepeIHbI OTpe3Ka,
paccTosiHue MEXIY

JIBYMsI TOUKaMHU;

[1P614. YMeHue BoIOMpaTh
[TOIXOISIIIINI U3YYEHHBIN
METO]T

IUIsl pellieHus 3a/1auH,
[pacrio3HaBaTh
MaTemaTHueckue (pakThl

1 MaTEMATUYECKUE MOJENH
B IPUPOIHBIX U
0OIIECTBCHHBIX SBICHUSX,
B UCKYCCTBE; YMEHHE
[IPUBOJUTH IIPUMEPHI

IMAaTEMAaTUYCCKUX




OTKPBITUIA POCCUUCKON U
MHUPOBOM MaTeMaTU4YECKON

HAYKH
OK 02 JInunoctHble pe3ynbTaTsl | [1P64. Ymenue
lcrions30BaTh JIOJDKHBI ~ OTpakaThb B | ONEPUPOBATH
COBPEMEHHBIE YacTH: [EHHOCTH | MOHATUAMHU:  (DYHKIIHSA,
Cpe/CTBa OUCKA, | HAYYHOTO MO3HAHMS: HerpepbIBHas (QyHKIu,
aHaIM3a U - copMHUPOBAaHHOCTH | MPOHU3BOIHAS,
MHTEPIIPETANN MHPOBO33PEHUS, nepBooOpasHasi,
MH(pOpPMALIUU 1 COOTBETCTBYIOLIETO OTpeIeIeHHbIN
MH()OPMAIMOHHBIE | COBPEMEHHOMY YPOBHIO | MHTETpad; yMEHHE
TEXHOJIOTUH JUIS pa3BUTHs ~ HAayKH U | HaXOAWTh HPOU3BOJHBIC
BBIITOJTHEHUS 331a4| OOIIeCTBEHHON 3JIEMEHTapHBIX
NpoeCCUOHATIBLHO | TPAKTUKH, OCHOBAaHHOTO | (YyHKIHWH, UCIOJIB3YS
1 IesITeNbHOCTH Ha JManore KyJIbTyp, | CIpaBOYHBIC MaTEPHAbI,
CIIOCOOCTBYIOIIETO HICCIIENIOBATh
OCO3HaHUIO CBOETO MECTa | B MPOCTEHIIMX CIydasx
B MOJUKYJIBTYPHOM | (YHKIHU Ha
MHpE; MOHOTOHHOCTB,
MerarnpenmeTHbIe HAXOJUTh HAaUOOJIBIIHE U
pE3yNbTaThI JIOJDKHBI | HaUMEHBIINE 3HAYCHHS
OTpaxkaTh: GbyHKIHH; CTPOUTD
Osnanenue rpaduKi MHOTOUJIEHOB C
YHUBEPCAJIHHBIMU UCTIOJIb30BaHUEM
y4eOHBIMU ammapara
MO3HABATEITHHBIMH MaTeMaTHIeCKOTO
JeUCTBUSAMU: aHamn3a; IPUMEHSTh
B) pabota C | MPOU3BOJHYIO
uHpopmanuei: OpU pelIeHUuH 3ajad Ha
- BIAJCTh HABBIKAMH | JIBIDKCHHE; pemaThb
NoJTy4yeHus MHpopMaluu | MpaKTUKO-
W3 HMCTOYHUKOB PAa3HBIX | OpPUEHTHPOBAHHBIC

TUIIOB, CAMOCTOSITEIHHO
OCYIIECTBIISATh  TIOUCK,
aHaJm3,
CHCTEeMaTH3aLUI0 17§
UHTEPIPETAIHIO
nHGOPMAIIMY PA3ITUNIHBIX
BHJIOB " bopm
MIPEICTABIICHHST,

- CO3/1aBaTh TEKCThl B
pa3nuyYHbIX QopmaTax c

y4eTOM Ha3HAYCHUS
nH(pOpMallUK U UENEeBON
ayJUTOpUH, BbIOMpast
ONTUMAJBHYI0  (GopMy
MIPEICTaBICHUS u
BU3YyaJIN3alUy;

- OLICHUBATH
JOCTOBEPHOCTb,
JETUTUMHOCTD
nHpopManuu, ee

COOTBCTCTBUC ITPABOBBIM

3a7a4y Ha HAauOOJIBIIHE U
HaMMEHbBIINE 3HAYCHHUS,
Ha HaxOXJIEHHWe IIyTH,
CKOPOCTH ¥ YCKOPEHHUSI

[1P66. Ymenue pemath
TEKCTOBBIC 3a1a4n
pa3HbIX THIIOB (B TOM

9pcie Ha  TIPOICHTHI,
JOAM W YacTd, Ha
JBUKEHHE, paborty,

CTOUMOCTh TOBApOB H
yCITyT, HAJIOTH, 33]Ia91 U3
obactu yIpaBICHHUS
JIAYHBEIMA U CEMENHBIMU
(mHaHCaMM); COCTaBIATh
BBIPQKCHUS, ypaBHEHUS,

HCpPaBCHCTBA u Hux
CUCTEMBI 110 YCJIOBHIO
3aga4u, HUCCICI0BATh

MOJIyYEHHOE pEILIeHUE U

OLICHUBATh




U  MOpaIbHO-3TUYECKUM
HOpMaM;

- CMOJIb30BaTh CPEJCTBA
MH(POPMALIMOHHBIX

U KOMMYHUKAIIMOHHBIX
TEXHOJIOTMI B PpELIECHUU
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX

u OpraHU3aIlMOHHBIX
3a7a4 ¢ COOJIIOJIEHUEM
TpeOOBaHMI
OPrOHOMUKH,  TEXHUKH
0€30MacCHOCTH, TUTUEHBI,
pecypcocOepekeHus,
MPABOBBIX U ATHYECKHX
HOPM, HOPM
nH(pOPMaITMOHHOMN
0e30I1aCHOCTH;

- BIIaJICTh HaBBIKAMU
pacrio3HaBaHMA U 3AIIUTHI
uHpopMmaIuu,
MH(OPMALMOHHOM
0€30MaCHOCTH TUYHOCTH

MPaBI0TI0I00HOCTh

pe3yabTaToB;

I1PG7. Ymenue
OIIEpPUPOBATH
HOHSATUSAMHU: cpenHee
apupMeTHIecKoe,

MCJIHUaHa, HauOoJIbIICE U
HaAanMCHBIICC 3HA4YCHMHA,

pa3max, JIMCTICPCHS,
CTaH/IaPTHOE
OTKJIOHEHUE YHCJIOBOTO
Habopa; yMEHHUe
U3BJICKATb,
UHTEPIPETHPOBATH
uHdopmaruto,
IIPEICTABICHHYIO B
Ta0JIMIIaX, Ha

auarpammax, rpagukax,
OTpa)KaIoILyK CBOMICTBa
peabHBIX  TPOILIECCOB
u SIBJICHUI;
IPEJICTaBISATh
nHbOopMaInIo c
TIOMOIIBIO TabIHII
U Juarpamum;
HCCIIEI0BATh
CTaTUCTUYECKUE JaHHBIE,
B TOM  4HCIe C
IPUMEHEHUEM
rpagu4YecKux METOJIOB U
JJIEKTPOHHBIX CPEACTB;
[1PG14. YMmenue BoIOUpaTh
[OAXOAAIINN U3yYECHHBIN
METO/T
IUIsl pEILICHUS 3a/1a4H,
[pacrio3HaBaTh
MaTeMaTHuecKHue (paKkThl
1 MaTEMATUYECKUE MOJIENH
B IPUPOJHBIX U
0OIIIECTBEHHBIX SBJICHUSX,
B MCKYCCTBE; yMEHUE
[IPUBOJIUTH IPUMEPBI
MaTeMaTHYEeCKUX
OTKPBITUHA POCCUMCKON U
MHPOBOM MaTeMaTH4YECKON

HayKH




OK 03
[InanupoBaTh 1
[pealn30BbIBATh
COOCTBEHHOE
podheccCuoHaIbHO
€ ¥ IMYHOCTHOE
pa3BUTHE,
[peANPUHUMATEIb
CKYIO

e TeIbHOCTD B
podeccuoHanbHO
it cdepe,
MCII0JIb30BATh
3HAHUS 110
[PaBOBOM 1
(buHaHCOBOM
[PaMOTHOCTH B
[pa3IMYHBIX
PKU3HEHHBIX
CUTYyaIUIX

JImgyHOCTHBIE
pe3yabTAThI
OTpaXkaTh
B 4YacTH:
HPABCTBCHHOT'O
BOCITUTAHHUS:

- ¢(hOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O
CO3HAHHUSA, OJTUYECKOIO
ITOBEJICHNS,

- CIIOCOOHOCTH
OLICHUBATh CHUTYalUI0 |
MPUHUMATh OCO3HAHHBIC
peIICHHS, OPUEHTHPYSIChH
Ha MOpaJIbHO-
HPABCTBEHHBIC HOPMBI U
LIEHHOCTH;

- OCO3HAaHHE JIMYHOI'O
BKJIaJJa B IIOCTPOCHHUE
YCTOWYUBOTO OYAYIIETO;

JOJIDKHBI

JTyXOBHO-

- OTBETCTBEHHOE
OTHOIICHHE K CBOUM
ponutensiMm U (WJIH)

JPYTUM YJICHAM CEMBH,

CO3JIaHMI0 CEMBH  Ha
OCHOBE OCO3HAHHOTO
TIPUHSITHS IIEHHOCTEM
CeMEHHOM  JKU3HU B
COOTBETCTBUU c
TPaIUIUIMA  HAPOJIOB
Poccuu;
MeranpeameTHsle
PE3yNBTATHI JIOJKHBI
OTpaXKaTh:

OsgiageHue
YHHUBEPCATbHBIMU
PETYJISTUBHBIMU
JIECTBUSMU:

a) CaMOOpTaHMU3AITUS:

- CaMOCTOSITEIIBHO
OCYIIECTBIISATh
MO3HABATEIHHYIO
JEATEIbHOCTh, BBISBIIATH
MpoOJeMbl, CTaBUTh U
(dhopMynupoBaTh
COOCTBCHHBIC 3aJlaydl B
o0OpazoBarenbHON
NEeATSIbHOCTH u
KU3HCHHBIX CHTYAIUAX;
CaMOCTOSITCIIBHO
COCTaBIIATh IJIaH
pemieHust TPOOIEMBI ¢
y4eTOM HAMEIOIIHAX CSI

T1PG1. Biagenune
MeTOoJaMHU
JI0Ka3aTebCTB,
QITOPUTMAMH  pEIICHUS
3ajay; yMeHue
(bopmynHupoBaTh
OIpeIeNIEHUs, aKCHOMBI
U TEOpEeMBbl, NMPHUMEHSTh
ux, IIPOBOJIUTH
Jl0Ka3aTelbHbIe
paccyxIeHus B XOne
pelleHus 3a1ay;

I1P64. Ymenue
OIIepupOBaThH
HOHATHAMM:  (QYHKIUS,
HeTpepbIBHAS  (PYHKIHS,
POM3BOJIHAS,
nepBooOpazHasi,
onpeaeIeHHbIN
UHTETPa; yMEHHE
HAXOJIUTh MPOU3BOJHBIE
JJIEMEHTAPHBIX
GbyHKUIHH, UCMONb3Ys
CIpaBOYHBIC MaTEPUAIIBI,
UCCIe10BaTh B
MPOCTEUIINX  CIydasx
byHKIIIN Ha
MOHOTOHHOCTB,

HaXOJUTh HAaUOOJbLINE U
HAaMEHBIINE 3HAYEHUS
GbyHKIM; CTPOUTH
rpad¥K MHOTOYJIEHOB C
UCIIOJIb30BaHUEM
amrmapara
MaTeMaTH4eCcKOro
aHalu3a; MIPUMEHSITh
MIPOU3BOIHYIO

IpU pEUIeHWH 3a/1ad Ha
JIBIKEHUE, pemarb
MIPaKTUKO-
OpPHEHTHUPOBAHHBIC
3aJa4u Ha HauOOJIbIINE U
HAaMCEHBIINE 3HAYCHUS,
Ha HaxOXJEHHe IIyTH,
CKOpPOCTH M YCKOPEHUS

I1PG5. YMmenue
OTIepUPOBATH
MOHATHSIMHU:
panoHanbHas QyHKITUSA,
MoKasareabHas
dbyHKIIHS, CTETIeHHAas
bynkuus,
JorapupMuIecKas




pecypcoB, COOCTBEHHBIX

BO3MOXHOCTEU u
MPEINOYTCHUH;  JaBaTh
OIICHKY HOBBIM
CUTYaIIHsM;
CrocoOCTBOBATH
(hopmMupoBaHUIO u

MPOSIBJICHUIO  LIUPOKOU
SPYIMIMH B  Pa3HBIX
o0J1acTsax 3HAHHH,
MOCTOSIHHO ~ TTOBBIIIATh
CBOI 00pa3oBaTeIbHBIN U
KYJIbTYpHBIH YPOBEHB;

0) CaMOKOHTPOJIb!
WCIIOJIb30BATh  TPUEMBI
pediekcun IS OLCHKH
CHUTYaIIUH, BBIOOpA
BEPHOTO pPEIICHUS;

- YMETbh OLICHUBATh PUCKHU
u CBOEBPEMEHHO
MPUHUMATh PEIICHUS 10
WX CHIDKEHUIO;

B) SMOLIMOHAIbHBII
WHTEIJIEKT,
MpeArnoJararonn
c(hOpMUPOBAHHOCTb:
BHYTPEHHEH MOTHBALIUH,
BKJIFOUAFOIIEH
CTpEMIICHHE K
JTOCTHUIXKCHHUIO ueiaun 158
ycrexy, OIITHMH3M,
MHHUITUATUBHOCTD,
yMEHUE JICMCTBOBATD,
HUcxoada nu3 CBOUX
BO3MOJKHOCTEH;

- OMITATUH, BKIIFOYAIOIIEH
CITOCOOHOCTh TTOHUMATH

SMOIIMOHAILHOE
COCTOSHUE JIPYTHX,
YUUTHIBATh €0  MpH
OCYIIIECTBIICHUHT
KOMMYHHKAIINH,
CIIOCOOHOCTD K
COUYBCTBHIO u
COTIePSIKUBAHHMIO;

- COLIMAIbHBIX HaBBIKOB,
BKJIIOYAIOIINX CITOCOOHOCTH
BHICTPANBATh OTHOLICHHUS C
NPYTHMU JIIOABMU,
3a00TUTHCS, TPOSIBIIATD
MHTEPEC U pa3peniath
KOH(JINKTHI

dbyHKIIHSA,
TPUTOHOMETPHUUYECKHUE
byHKIHH, oOpaTHbIe
GbyHKIUY; yYMEHUE
CTPOUTH rpaduKu

W3YYeHHBIX  (YHKIHH,
UCIIONB30BaTh  TpaduKu
npu U3yYCHHUH
IPOLIECCOB

U 3aBUCHUMOCTEH, IIpU
peumieHuu  3amad U3

IPYrux Y4EOHBIX
IOpeIMETOB M 3ajad U3
peabHOM JKU3HU;
BeIpakaTh  (hopMynamu
3aBHCUMOCTH MEXTY
BEJINYMHAMU;

[1P66. Ymenue pemath
TEKCTOBBIE 3aJjauu

pa3HbIX TUIIOB (B TOM
quciae Ha IPOLEHTHI,
JOAM W YacTH, Ha
JIBIDKEHUE, pabory,
CTOUMOCTh TOBAapOB H
yCIIyT, HAJIOTH, 33/1a4K U3
oOnactu yIpaBiIeHUS
JUYHBIMU U CEeMEHHBIMU
(ruHaHCaMM); COCTaBIIATh
BBIpa)KEHUsI, YpaBHEHUS,
HEpaBeHCTBA W HX
CHCTEMBl IO YCIJIOBHIO
3ajauu, UCCIIEI0BaTh
NIOJIyYEHHOE PELICHHE U
OLICHUBATh

IpaBON0100HOCTh
pEe3yNIbTaToB;

[1P67. Ymenue
OIIepUpPOBATH
IIOHATUAMMU.: CpE€aHee
apupMeTHIecKoe,

MeanaHa, HaunOoJbIee 1
HavMCHbIIIEE 3HAYCHUS,

pa3max, THCTIEPCHS,
CTaHJapTHOE
OTKJIOHEHUE YHCIIOBOTO
Habopa; yYMEHHE
W3BIICKATh,
UHTEPIPETUPOBATh
nHpopMaIuio,
MPEICTABICHHYIO B
TabIuIax, Ha

auarpammax, rpadukax,
OTpaXXarolllyl0 CBOMCTBA




pEeaIbHBIX MPOLECCOB U
SIBIICHUW; TIPEICTABIIATH

uHpopMaInio c
MTOMOIIBIO TaOIIHUIL
U JarpaMm;
HCCIIeIOBATh

CTaTHUCTUYECKHUE JaHHbIE,
B TOM  4HCIE C
IpUMEHEHHEM
rpaduuecKux METOAOB U
ANEKTPOHHBIX CPE/ICTB;
I1P68. Ymenue
OIIepUpPOBATH
HNOHATUSAMHU: CIIy4alHbIN
OTIBIT

U CIIy9aiilHOE COOBITHE,
BEPOSATHOCTD
CIIy9aifHOTO  COOBITHS;
yMEHHE BBIUUCIIATH
BEPOSATHOCTD c
UCIIOJIb30BaHUEM
rpaU4YecKux METOJI0B;
OPUMEHATb  (OPMYIIBI
CIIOKEHUSI U YMHOKCHHS

BEPOSITHOCTEMH,
KOMOHMHATOpHbIE (DaKTHI
U bopmyIbl npu
pelIeHnn 3a/1ay;
OILICHUBATh BEPOSITHOCTH
peanbHbIX COOBITHH;
3HAKOMCTBO co
CIIy4YaillHBIMU
BEIMUYMHAMHU;  YMEHHE
MIPUBOJIUTH TIPUMEPBI
POSIBIICHUS 3aKOHa
OOoJBIIMX  YHCENl B
TIPUPOTHBIX

u 00IIECTBEHHBIX
SIBIICHUSX

[1P614. YMeHue BoIOMpaTh
[TOIXOISIIIINI N3YYEHHBIN
METO]T

IUIsl pellieHus 3a/1auH,
[pacrio3HaBaTh
MaTemaTHueckue (paxkThl

1 MaTEMATUYECKUE MOJIENH
B IPUPOAHBIX U
0OIIECTBEHHBIX SBJICHUSX,
B HICKYCCTBE; YMECHHUE
[IPUBOJUTH IPUMEPBI
MaTEeMaTHIECKUX
OTKPBITUIA POCCUICKON U




MHPOBOM MaTEMAaTHUYECKON
HayKH

OK 04

D heKTUBHO
B3aMMO/ICHICTBOBAT
b 1 paboTaTh B
KOJUICKTUBE U
KOMaH/Ie

JIn4HOCTHBIE PE3YNbTATHI
JNOJDKHBI ~ OTpakaTb B

HacCTHu: OCHHOCTHU
Hay4YHOIr'O IIO3HaHMUA:
OCO3HAHUC OCHHOCTHU

Hay4YHOU JEsTeNbHOCTH,
TOTOBHOCTb
OCYULIECTBIISATh
MIPOEKTHYIO i
HCCIIEIOBATENBCKYIO
JIeSITeIIbHOCTD
WHIMBUIYAIbHO H B
rpymnie
MeranpeameTHsle
pe3yabTaThl JIOJIKHBI
OTpaXKaTh:

OsgiageHue
YHUBEPCATbHBIMHU
KOMMYHHUKATUBHBIMU
JICHCTBHUSIMMU:

0) COBMECTHas
eI TeIbHOCTD:

- IMOHUMATh H
HCIIOJI30BaTh
MpeuMyIlecTBa
KOMaHTHOU Hu
WHJIUBULYAIbHON
paboTHI;

- NPUHUMATH (S)17¢
COBMECTHOM
JIeSITeIIbHOCTH,
OpraHU30BHIBATH u
KOOPJAMHHUPOBATH

e CTBUS o ee
JOCTHKEHHUIO:
COCTaBIISITh IUTaH
JNENCTBUN, pacIpeneisiTh
pONM C y4€TOM MHEHHUI
YYaCTHUKOB 00CYXKIaTh
pe3yJbTaThl COBMECTHOM
paboThI;

I1PG1. Bnanenue
METO/IaMHU
JIOKa3aTeNbCTB,
QITOPUTMAMH  PEIICHUS
3a1ad; YMCHHE
(dhopMynupoBath
OTIpe/ICIICHUsI, AKCHUOMBI
U TEOPEMBI, MPUMEHSIThH
ux, MIPOBOHTH
JOKa3aTeIbHbBIC
pacCcyKAeHUsT B  XOJe
pelIeHus 3a/1a4;

I1P67. YmMmenue
OTIepUPOBATH
MTOHATHUSIMHU: cpenHee
apudmernyeckoe,

MEIHUaHa, HanOOJIbIIee U
HanMCHBIICC 3HA4YCHHA,

pa3max, aucrepens,
CTaHJapTHOE
OTKJIOHEHHE YHCIIOBOTO
Habopa; yMEHHE
U3BJIEKATh,
WHTEPIPETHPOBATH
UHpOpMaLHIO,
MPECTaBICHHYIO B
TaOJIMIIaX, Ha

nuarpammax, rpadukax,
OTpa)KaloIyK CBOICTBa
peanbHBIX  MPOLECCOB

" SIBIICHMI;
MIPEJICTaBIIATh
uH(pOpMaINIO C
MIOMOILIBIO TaOJIHIL
U JIUarpamm;
HCCICA0BATh

CTaTUCTUYCCKUC NJaHHBIC,
B TOM  YuCle C
NPpUMCHCHUCM

rpagu4YecKux METOJIOB U

AJIEKTPOHHBIX CPEACTB;




- KOOpIMHUPOBaThH U
BBITIOJIHATh paboty
B YCJOBHSX pe€ajbHOTO,
BHUPTYaJIbHOTO

U KOMOMHHUPOBAHHOTO
B3aHMOJCHCTBUS;

- OCYIIECTBIIATh
MMO3UTUBHOE
CTpaTeruyeckoe
MOBE/ICHUE B PA3TMYHBIX
CUTyalusiX, MPOSBIATH
TBOPYECTBO u
BOOOpaXkeHue, OBITH
MHUITUATHBHBIM.
OsBnanenue
YHHUBEPCATbHBIMHU
PEryIATUBHBIMU
JICACTBUSAMMU:

r) npuHiATHE Cce0s1 U

JPYTUX JIIOJICH:
- NPUHUMATh MOTHUBBI U

aApryMEHTBI Ipyrux
JI0JE Tpu  aHalu3e
pe3yabTaToB
JESATEIIbHOCTH;

- IPU3HABaTh CBOE MPaABO
U TMpaBoO APYTHX IOJen
Ha OIINOKH;

- pa3BUBATh CIIOCOOHOCTH

MOHUMATh MUP

C IO3ULIUU JPYTrOro

geIoBeKa

I1PGS.
ONepUpOBaThH
MOHATUAMU: CITy4JailHBIN
OTIBIT

U cllydailHOe cOObITHE,

VYmMmenune

BEPOSITHOCTD
CIIy4aifHOTO  COOBITHS;
YMCHHE BBIYUCIIATH
BEPOSATHOCTD c
UCIOJIb30BAHUEM
rpadUYecKux MeETOJIOB;
OPUMEHATH  (OPMYIIBI
CIIOKEHUSI U YMHOKECHHUS
BEPOSATHOCTEM,
KOMOWHATOpHBIE (PaKThI
u (bopMyibI pu
pelieHuu 3ajady;
OLICHUBATh BEPOSTHOCTH
peanbHBIX COOBITHIA;
3HaKOMCTBO co
CIIy4YalHBIMU
BEIMUMHAMH;  YMCHHE
IPUBOJIUTH MIPUMEPBI
TIPOSIBIICHUS 3aKOHa
0OJbIIMX  YHCENl B
TIPUPOTHBIX

U 00IIeCTBEHHBIX
SIBJICHUSX;

[1P614. YMeHue BoIOMpaTh
[TOIXOISIIIINI U3YYEHHBIN
METO/T

TS peleHus 3a/1a4u,
[pacro3HaBaTh
MaTemMaTHuecKue (paKkThl

1 MaTeMaTUUCCKHE MOACSIIH
B [IPUPOJHBIX U
OOIIECTBEHHBIX SIBIICHUSIX,
B UCKYCCTBE; YMEHHUE
[MPUBOUTH TTPUMEPHI
MaTEeMaTUYCCKHUX
OTKPBITUIA POCCUICKON U
MHPOBOM MaTEMAaTUYECKON

HayKu
OK 05 JInanoctHble pe3yibTarsl | [TPO1. Bnanenne
OCy1IEeCTBIIATD JIOJKHBI OTpaXkaThb | METOJAMHU

YCTHYIO U B YaCTH: ACTETHMYECKOIO | JI0Ka3aTeJbCTB,
[MCbMEHHYIO BOCIIUTAHUS: QIrOpUTMaMHu  PEIICHUS
KOMMYHHKAIIUIO Ha| - ACTETUYECKOE | 3aj]ady; yMeHHe
FOCYyJapCTBEHHOM | OTHOILIEHHE K  MHpY, | (HopMyaupoBaTh

si3pIke Poccuiickoli| BKITIOYAst SCTETUKY ObITa, | ONMpPEACIICHUs, aKCHOMBI
Denepanuu ¢ Hay4HOTO U | ¥ TEOpEMbl, MPUMEHSITh
y4eTOM TEXHUYECKOTO ux, MIPOBOAUTH
0coOeHHOCTEH TBOPYECTBA, CIIOpTa, | AOKa3aTeJIbHbIE




COLIMAJILHOTO U
KYJIbTYPHOTO
KOHTEKCTa

Tpyla U OOIIECTBEHHBIX
OTHOIIICHUI;

- CIIOCOOHOCTH
BOCIIPUHHUMATH
pa3IndYHbIC BHJIBI
HCKYCCTBa, TPAJHUIIUUA U
TBOPYECTBO CBOETr0
U JpYTUX  HapOJOB,
OIYIIATh
SMOLIMOHAIBHOE

BO3/ICHCTBUE HCKYCCTBA;
- yOeXIEeHHOCTh B

3HAYUMOCTH JUIST
JIAMYHOCTH

u oO1iecTBa
OTE€YECTBEHHOT0 51

MHPOBOTO UCKYCCTBA,
STHUYECKUX KYJIbTYPHBIX
TpaauIAi

¥ HapOJIHOTO TBOPYECTBA
MerarnpeameTHbIC
pe3yabTaThl JIOJDKHBI
OTpaXKaTh:

OsgnajgeHue
YHHUBEPCATbHBIMU
KOMMYHHKATHBHBIMA
JIEUCTBUSIMU:

a) oOmieHue: -
OCYULIECTBIISATh
KOMMYHUKAIUU

BO Bcex c(hepax jKH3HHU;

- pacno3HaBaTh
HeBepOanbHBIE CpPENCTBA
o01IEeHus, [IOHUMAaTh
3HaUECHHE COIMAJIbHBIX
3HaKOB,  pPAacrno3HaBaTh
MPEATOCHUTKA
KOH(MIUKTHBIX CUTYaIUui
U CMATYATh KOH(MIUKTHI;

- pa3BEPHYTO U JIOTUYHO
M3J1araTh CBOKO TOUKY
3pEHUs C UCIIOIb30BaHUEM
SI3BIKOBBIX CPEJICTB

paccyxIeHus B  XOJe
pelIeHus 3a1ay;

[IP66. YmMmeHue pemarh
TEKCTOBBIC 3aauu
pasHbBIX THIIOB (B TOM
Yypcie Ha IPOLEHTHI,
JOJM W YacTH, Ha
JIBIDKEHUE, pabory,
CTOUMOCTh TOBapOB H
yCIIYT, HaJIOTH, 33/1a4H U3
oOacTu yIIpaBIICHHUSI
JUYHBIMA U CEMEHHBIMU
(huHAHCAMM); COCTABIIATH
BBIPXXCHUS, ypaBHEHUS,
HEpaBEHCTBA U HX
CHCTEMBI TI0 YCIIOBHIO
3aJauu, UCCIIE/IOBATh
NOJYYEHHOE peIIeHUe |
OLICHUBATh

paBoMo100HOCTh
pe3yJbTaTOB;

I1PGS. Ymenue
OIIEPUPOBATH

HNOHATUSAMHU: CIIy4alHBIN
OTIBIT

U choydaiiHOe CcOObITHE,
BEPOSATHOCTD
CIIy4allHOTO  COOBITHS;
YMEHHE BBIYUCIISITh
BEPOSITHOCTh c
MCIIOJIb30BAaHUEM
rpaU4YecKux METOJIOB;
OPUMEHATh  (OPMYIIBI
CIIOKEHUSI U YMHOYKECHHUSI

BEPOSITHOCTEM,
KOMOUHATOpHbIE (PAKTHI
u bopMyIIbL pu
pereHnu 3aja4;
OILICHUBATh BEPOSTHOCTH
peabHbIX COOBITHIA;
3HaKOMCTBO co
CIIy4YalHbIMU
BEeIMYMHAMHU;  YMEHHE
MIPUBOJMTH IpUMEPHI
TIPOSIBIICHUS 3aKOHa
OoNpIIMX ~ YHMCel B
MIPUPOTHBIX

u OO0IIIECTBEHHBIX
SBJICHUSX;

[1P614. YMeHue BoIOMpaTh
[TOIXOISIIIINI N3YYEHHBIN
METO]T JJIsl PEeIIeHUs

3a1a4u, pacrio3HaBaThb




MaTeMaTnueckue hakThl

1 MaTeMaTUYeCKHe MOJEITHN
B IIPUPOJIHBIX U
0OIIIECTBEHHBIX SIBICHUSX,
B UCKYCCTBE; YMEHUE
[IPUBOJIUTEH TIPUMEPHI
MaTeMaTUYECKUX
OTKPBITUHA POCCUMCKON U
MUPOBOW MaTEMaTUYECKON

OI'0 MOBCACHUA

CTIOpTE, TEXHOJOTHSIX |
TPYJE;
MertanpenmeTHbIe
Pe3yabTAThI JIOJIKHBI
orpaxarb:  OBnajeHue
YHHUBEPCATbHBIMU
PEryIsSITHBHBIMU
IEMCTBUSIMU .

B) AMOITMOHATBHBIN
HUHTEIUIEKT,
Mpe/IoIararoui
c(hOpMHUPOBAHHOCTb:
--CaMOCO3HaHHS,
BKJTFOYAIOIIETO
CIIOCOOHOCTh TIOHUMATh
CBOE HMOIMOHATIBHOE
COCTOSIHUE, BUJICTh
HaIpaBJICHUs  Pa3BUTHUSA
COOCTBEHHOM
SMOITMOHAIBHOU  Cephl,
OBITh YBEepEHHBIM B ce0e;

HayK{
OK 06 ITposiBisaTs | JlmunocTHbIe pe3ynbTatsl | [1POI1. Bnanenue
CpasK1aHCKO- JIOJI>KHBI OTpaXkaTh | METOJAMHU
MaTPUOTUYECKYIO | B YaCTH: JIOKa3aTeIIbCTB,
[MO3HITHIO, - TPKIAHCKOTO | alTOPUTMAMU PEIICHUS
[IEMOHCTPUPOBATh | BOCIUTAHUS: TMPUHATHE | 3a/1ady; yMEHUe
0CO3HAHHOE TPaAUITIOHHBIX (dhopMyImpoBaTh
[MOBEICHHE Ha HallMOHAJIbHBIX, ONpeACIICHUs, AKCUOMBI
OCHOBE 00IIeYEIIOBEYCCKUX U TEOpPEMBI, MPUMEHSITh
TPaJUIIMOHHBIX TYMaHUCTHYECKUX nX, MPOBOJIUTH
[POCCUNCKHX i JEMOKPATHYECKUX | JIOKa3aTelIbHBIC
TyXOBHO- LICHHOCTE; paccykIeHus B XOJe
HPaBCTBEHHBIX -aTPUOTUYECKOTO peLIeHHs 3a/1a4;
[ICHHOCTEH, B TOM | BOCIIMTAHHSI: [IP66. YMmeHue pemath
YUCIIE C YYETOM IICHHOCTHOE OTHOIIICHHE | TEKCTOBBIC 3aJ]a4n
rapMOHHU3ALUN K rOCy/IapCTBEHHBIM | pa3HbIX THIIOB (B TOM
MEKHAIIMOHAJIBHEI | CHMBOJIAM, YUCJ€ Ha  MPOICHTHI,
X U HCTOPUYECKOMY U | JOIM ®W 4YacTH, Ha
MEXPEIIUTHO3HBIX | MPUPOJHOMY HACIEIUI0, | JIBWIKEHUE, pabory,
OTHOIIICHUH, MaMITHUKaM, TPAOULUSAM | CTOUMOCTb TOBAapOB U
MPUMEHSATH HapoJIOB Poccum, | ycnyr, Hamoru, 3aga4u U3
CTaHJapThI nocTkenusM Poccum B | oGnactu yIpaBIICHUS
AQHTUKOPPYIIIMOHH | HaYKe, HCKYCCTBE, | JTUYHBIMU U CEMEHHBIMU

(uHaHCaMM); COCTaBIISATh
BBIPQKCHUS, ypaBHEHUS,

HCPpaBCHCTBA u Hux
CUCTCMbI 110 YCJIOBHIO
3aaa4u, HUCCICI0BATh

IMOJIYUCHHOC PCHICHUC U
OLICHUBATb

MPaBIOTI0I00HOCTh
pE3yIIbTaTOB;

11PG7. YMeHune
OTIepUpPOBATH
IIOHSATUSMU: cpeleee
apupMeTHIecKoe,

MeanaHa, HaunOobIee 1
HauMeEHbIIIee 3HAueHUS,
pa3Max, TUCTIEPCHS,
CTaH/IapTHOE
OTKJIOHCHHE YHCIIOBOTO
Habopa; yYMEHHE
W3BJICKATh,

MHTEPIPETUPOBATH




- caMoperyJaupoBaHus,
BKJTIOYAIOIIETO
CaMOKOHTpPOJIb, YMEHHE
MIPUHUMATH

OTBETCTBEHHOCTH 3a CBOE
[IOBEIEHHUE, CIIOCOOHOCTH

aJanTUPOBATHCA K
SMOILIMOHATBHBIM
U3MCHCHHUSM u
MPOSIBJISITH THOKOCTb,
OBITb OTKPBITHIM HOBOMY;;
- BHYTPEHHEHN
MOTHBAIIUH,
BKJIFOUAFOIICH
CTpEMJICHUE K
JOCTHIKCHHIO TIEIH U
ycuexy, OIITHMH3M,
WHUIIATUBHOCTb,
yMEHUE JICMCTBOBATb,
HUCXOIS u3 CBOMX
BO3MOKHOCTEH;

- DMITATHH, BKIIIOYAOIICH
CIIOCOOHOCTh ITOHHMATh

OMOIMOHAIBHOE
COCTOSIHHE APYTUX,
YYUTBIBaTb €0  MpU
OCYIIECTBIICHUH
KOMMYHI/IKaHI/II/I,
CII0OCOOHOCTD K
COYYBCTBHIO u
COIEPEKMBAHUIO;

- COIIMaJIbHBIX HABBIKOB,

BKJIFOUYAIOIIUX CIIOCOOHOCTH

BHICTPAWBATh OTHOLICHHUS
C JIpYTHMHU JIIOJIbMH,
3a00TUTHCS, TPOSBIIATH
MHTEpEC U pa3peniaTh
KOH(JINKTHI

nHpopMaIuio,
MPEICTABICHHYIO B
Ta0JIMIIaAX, Ha
auarpammax, Tpadukax,
OTpaXKaloIllyl0 CBOICTBa
pETBbHBIX  TIPOIECCOB
u SIBJICHMIA,
MIPE/ICTaBIATh
uHpopMaInio c
MTOMOIIIBIO TaOIIHUIL
U Juarpamm;
UCCIIeI0BATh
CTaTHUCTUYECKHUE JaHHbIE,
B TOM  4YHCIE C
IpUMEHEHHUEM
rpau4YecKux METOJIOB U
ANEKTPOHHBIX CPE/ICTB;
I1P68. Ymenne
OTIepUpPOBATH
HNOHATUSAMHU: CIIy4alHbIN
OTIBIT

U CIIy9aiilHOE COOBITHE,

BEPOSATHOCTD
CIIy9aifHOTO  COOBITHS;
yMEHHE BBIUUCIIATH
BEPOSITHOCTh c
UCIIOJIb30BAaHUEM
rpaUYecKux METOJIOB;
OPUMEHATH  (OPMYIIBI
CIIOKEHUSI U YMHOKECHHUS
BEPOSITHOCTEM,
KOMOHMHATOpHbIE (DAKTHI
U bopMmybl npu
pelieHnn 3a/1ay;
OLICHUBATh BEPOSITHOCTH
peanbHBIX COOBITHIA;
3HAKOMCTBO co
CIIy4YalHbIMU
BETMYMHAMHU;  YMEHHUE
MIPUBOIUTH MIPUMEPBI
MIPOSIBIICHUS 3aKOHa
OOJBIIMX  YHCENl B
TIPUPOTHBIX

u 00IIECTBEHHBIX
SIBIICHUSX

[1P614. YMeHue BoIOMpaTh
[TOIXOISIIIINI N3YYEHHBIN
METOJI ISl peLLICHUS
3aJa4u, paclo3HaBaTh
MaTeMaTH4eCcKue (paKThl

1 MaTeMaTHYECKUE MOJIEIH
B IPUPOIHBIX U

O6HI€CTBCHHI>IX SABJICHUSAX,




B UCKYCCTBE; YMEHHUE
[IPUBOJIUTH TPUMEPDI
MaTEMaTUYECKUX
OTKPBITUHA POCCUICKON U
MUPOBOW MaTEMaTUYECKON

HayKu
OK 07 JInunoctHble pe3yibTarsl | [TPO1. Bnanenue
CopeiicTBOBaTh JTOJKHBI OTpaXkaTb | METOAAMHU
COXPaHEHUIO B YaCTH: SKOJIOTMYECKOT0 | JI0Ka3aTeJbCTB,
OKpYyXarolien BOCIIUTAHMUSL: QITOPUTMAMH  PELICHUS
Cpelibl, - QaKTUBHOE HENpUsATHE | 3a/ad; yMeHHe
pecypcocOepexer | OecTBUM, NpUHOCAIMX | (HOpMYyITHUpPOBAThH
W10, IPUMEHSATH Bpena OKpY)KaloIlllel | orpeneseHusl, aKCHOMBI
3HaHUS 00 cpene; U TEOPEMBI, MPUMEHSIThH
M3MEHEHUN - YMEHHUE | WX, IPOBOJIUTH
KJIuMaTa, IIPOrHO3UPOBATh Jl0Ka3aTelbHbIe
[TPUHIIUITBI HeOJIaronpusiTHbIC paccykIeHus B Xole
OepexIINBOIO 9KOJIOTMYECKUE pelieHus 3a1ay;
[MPOU3BOJCTBA, MOCJICICTBUSA I1P64. YMmenue
HPPEKTHBHO MpeANPUHUMAEMbIX OIIepupOBaAThH
eiicTBOBATh B NeCTBHH, HOHATUSAMH:  (QYHKIUS,
upe3BhIYATHBIX MIPEIOTBPALLATD UX; HeTpepbIBHAS  (PYHKIHS,
CUTYaIUAX - pacuiMpeHue OmbITa | MPOU3BOAHAS,
NEeSITEIbHOCTH nepBooOpasHasi,
9KOJIOTHUYECKOI oTpeeNeHHBIH
HaIlpaBJIEHHOCTH; UHTErpa; yMEHHE
MeranpenmeTHbie HaXOAWUTh IPOU3BOJHBIE
pe3yJIbTaThl JOJKHBI | 3JIEMEHTAapHBIX
orpaxarb:  Osnanenue | QyHKUHUH, UCIIOJIB3YsI
YHUBEPCATbHBIMU CIPaBOYHbIE MAaTEPHAIBI;
y4eOHBIMU MCCIIEZIOBATH B
MM03HABaTEIbHBIMU MPOCTEHIINX  ClIydasx
NENCTBUAMMU: byHKIIIN Ha
0) 0a30Bble | MOHOTOHHOCTb,
HCCIIEI0BATEIbCKNE HaXOJUTh HAaUOOJIbIINE U
NeNCTBUS: HauMEHBIINE 3HAueHUs
- pa3pabareiBaTh IUIAH | (QYHKIHH; CTPOMTH
penieHus npobsieMbl | rpadUKd MHOTOYJIEHOB C
C  y4eTOM  aHaju3a | HUCIIOJIb30BAHHEM
HMMEIOLIUXCSI anmnapara
MaTepuaibHbIX MaTeMaTH4ECKOI0
u HEMaTepUalIbHbIX | aHAJN3a; MIPUMEHSTh
pecypcoB; MIPOU3BOJIHYIO npu
- OCYHIIECTBIIATh | pEUIeHMH  3aJad  Ha
LIeJIEHAIIPaBJICHHbII JBUKECHHUE; pemaTh
MOMCK MepeHoca CPEACTB | MPaKTUKO-
U CIoco0OB JeMCTBUS | OpUEHTHPOBAHHBIE

B mpodeccHoHaTbHYIO

cpeny;

- yMeTb MEpPEeHOCUTh
3HAHUS B
MM03HABATEIbHYIO

" IIPAKTUYECKYIO

3a7a4y Ha HauOOJIBIIINE U
HaAaMMCHBIIINEC 3HA4YCHUI,
Ha HaxOXJICHHE TYTH,
CKOPOCTH U YCKOPEHUS
I1PGS. VYMeHune
ONepUpOBaAThH




obnactu
KH3HEACATCILHOCTH;
OBianenue
YHUBEPCATbHBIMHU
KOMMYHHUKATUBHBIMU
JIEHCTBUSIMU:
0) COBMeECTHas
JICSITEIHOCTD:
- mpemjaratb  HOBBIE
MIPOEKTHI, OLICHUBATh
Haeu
C TIIO3UIHMH HOBU3HBI,
OPUTHHAJILHOCTH,
MPAaKTUYECKOMN
3HAYMMOCTH;
OsBaajgcHue
YHHUBEPCATbHBIMU
PETYJISTUBHBIMU
EUCTBUSIMU:
0) CaMOKOHTPOJIb:
- TaBaTh OLIEHKY HOBBIM
CUTyaIUsIM, BHOCUTD
KOPPEKTHBHI B
e TEeIIbHOCTD, OLICHUBATh
COOTBETCTBUE PE3Y/IbTATOB
[IEeJIIM

MOHATUSAMMU:
panmoHanbHast QyHKIHA,
HoKa3aresbHas
GbyHKIMA, CTEIEHHAs
byHKIIHS,
norapudmmuyeckas
byHKIHSA,
TPUTOHOMETPHUYECKHUE
dbyHKIHH, oOpaTHbIe
GbyHKIUY; yYMEHUE
CTPOUTH rpaduku
W3YYeHHBIX  (YHKIHH,
UCIIONIb30BaTh I'papUKu
npu W3yYCHHUH
IPOLIECCOB

U 3aBUCHMOCTEH, IIpU
peleHuy  3ajad M3
IPYrux Y4eOHBIX
IOpeMETOB M 3a1ad U3
peabHOM1 JKU3HU;
BeIpakaTh  (hopMynamu
3aBHCUMOCTH MEXTY
BEJINYMHAMU;

[1P66. Ymenue pemiath
TEKCTOBBIE 3aJjauu
pa3HbIX THUIIOB (B TOM

YHuciIe Ha  TPOIEHTH,
JONA W YacTH, Ha
JIBIDKEHUE, padory,

CTOMMOCTh TOBAapoOB H
yCIIYT, HAJIOTH, 33/1a4H U3
oOnactu yIpaBiIeHUS
JUYHBIMU U CEeMEHHBIMU
(uHaHCaMM); COCTaBIIATh
BBIpa)KEHUsI, YpaBHEHUS,

HCPpaBCHCTBA u Hux
CUCTCMbI 110 YCJIIOBHUIO
3aaa4u, HUCCICI0BATh

MOJIyYEHHOE pELIEeHUE U
OLICHUBATh
MPaBIOTI0I00HOCTH
pE3yJIbTATOB;
[1PG14. YMmenue BoIOUpaTh
MTOAXOMAIUN N3Y4CHHBIN
METO]T JJIs peleHus
3a/1a4M, paclio3HaBaTh
MaTemaTHueckue (pakThl
1 MaTEMATUYECKUE MOJENH
B IPUPOJHBIX U
0OIIECTBCHHBIX SBICHUSX,
B NICKYCCTBE; YMECHHUE
[IPUBOJUTH IIPUMEPHI

IMAaTEMAaTUYCCKUX




OTKPBITUIA POCCUUCKON U
MHUPOBOM MaTeMaTU4YECKON
HayKU

[1K 1.2. IMeTh IpaKTU4ECKUI YMETb HCIIOJIb30BATh
[IpoBOAUTH OIIBIT: JICHEKHOE cBOWicTBA M rpaduky
IEHE)KHOE M3MepeHue 0ObEKTOB (GyHKUIMHA — JUIS  pelieHHs
M3MepeHue OyXraJTepCcKOro yuera u  [ypaBHEHUI, HEpaBEHCTB U
00BEKTOB OCYILECTBIICHUE 3a7a4  C  IapaMeTpamu;
OyXIraJaTepckoro  [COOTBETCTBYIOIIMX N300paxaTh H4
ydera OyXrajaTepcKux 3amuceil  |[KOOpAMHATHOW IIOCKOCTH

OTpa)XCHHUE B
OYyXTaJITepCKOM yyeTe
PE3YJIBTATOB MEPEOLICHKH
00BEKTOB OYXTaJITEPCKOro

- MHO>KECTBA PELLICHUM
[YPABHEHUI, HEPAaBEHCTB U
X CUCTEM

- YMETb MOJIEIMPOBATH

yueTa, mepecuera B pyosid [peajibHble CUTyallUd  Haj
BBIPAKCHHOMU B SI3BIKE
MHOCTPaHHOU BaJOTE MaTEMaTUKH;
CTOMMOCTH aKTHBOB H - COCTaBJISATH BBIPAXKECHUS,
00513aTeNIbCTB YpaBHEHMUS,
COCTaBJICHUC OTYCTHBIX [- HEPaBCHCTBA u HX
KaJIbKYJISILIM, CUCTEMBl 110  YCJIOBHIO
KaNbKYJISLIHI 3ajauu,
ce0ecTOMMOCTH - HCCJIEI0BATD
HOPOJIYKIMH (pabor, [mocTpoeHHBIE
YCIIYT), PacIpeAeIeHHE [MOJEIH C MCIOIb30BAHUEM
KOCBCHHBIX  PacXoJOB, [arapara anreopsl,
HaYUCIICHUE MHTEPIPETUPOBATH
aMOpTHU3alMU AKTUBOB B [[TOJIyYE€HHBIN PE3YJIbTAT;
COOTBETCTBUM C YYETHOM | CTPOUTH

HOJIUTUKOMN

MaTEMATUYCCKHUEC MOJCIIN

HKOHOMHYECKOTO
cyOBeKTa

3aoanus k npakmuyeckum 3aHAMUAM COOEPAHCAMC 8 NPAKMUKYME NO 00ujeoopazoeamenbHoll
yuebnot oucyuniune: « Mamemamuray.

TECTOBBIE BOITPOCBHI OTKPBITOI'O THUIIA 11O JUCHUIIVIMHE

«MATEMATHUKA»

Komnerennuu:

OK 01. BeiOupars cnocoOsl
MPUMEHUTEIIBHO K Pa3IMYHBIM KOHTEKCTaM

OK 02. Hcrnonb3oBaTh COBPEMEHHBIE CpPEICTBA IIOMCKA, AaHAJIW3a W HWHTEPIpPETALUU
uHbopMalnuy, U HUHPOPMALMOHHBIE TEXHOJIOTMH JJISi BBINOJHEHHUS 337a4 NpodecCHOHaTbHON
NeSITeIbHOCTH

OK 03. IlnanupoBaTh U peaqn30BBIBATH COOCTBEHHOE MPOPECCHOHATBHOE M JIMYHOCTHOE
pa3BUTHE, NPEANPUHUMATENBCKYIO JESTEbHOCTD B MpodeccnoHalbHOI cepe, UCIoIb30BaTh 3HAHUS
10 IPABOBOM M (PMHAHCOBOI IPAMOTHOCTHU B PA3IMUHBIX )KU3HEHHBIX CUTYaIUAX

OK 04. D¢pdhexTuBHO B3aMMOIEHCTBOBATH M pabOTaTh B KOJJICKTUBE U KOMaH 1€

OK 05. OcymiecTBisATh YCTHYIO M IHCBMEHHYI0 KOMMYHHUKAIIMIO Ha TOCYAAPCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢ yueToM 0cOOEHHOCTEH COLMATBHOTO U KYJIbTYPHOTO KOHTEKCTa

OK 06. IIposBisaTh rpaxaaHCKO-NATPUOTHYECKYIO MO3HUIUIO, TEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHHE HA OCHOBE TPAIUIIMOHHBIX POCCUICKUX TYXOBHO-HPABCTBEHHBIX IIEHHOCTEH, B TOM YHUCIIe
C YYETOM Ir'apMOHU3ALUHN MEKHAILIMOHAIBHBIX U MEXXPETUTNO3HBIX OTHOLIEHUH, IPUMEHSTh CTAaHAAPTHI
AHTUKOPPYIIIUOHHOTO MOBEICHHS

pemieHus 3anad  Npo(ecCHOHANbHOM  JIesTeNIbHOCTH



OK 07. ConelicTBOBaTh COXpaHEHHIO OKPYXKAIOIIEH CPeIbl, PECYPCOCOEPEIKEHHIO, TPUMEHSTh
3HaHUS 00 U3MEHEHUH KIIMMaTa, IPUHLIUIBI 0EPEXINBOT0 IPOU3BOJICTBA, 3(PPEKTUBHO NeCTBOBATH B
Ype3BbIYANHBIX CUTYAIHSIX

[IK 1.2. IIpoBOAUTH JACHEKHOE U3MEPEHHE O0OBEKTOB OYXTAITEPCKOTO YUeTa.

No [IpaBusibHBIN ConeprxaHue Borpoca Komne | Bpems
OTBET TEHIMS | BBIMOJIHE
HUs (MUH)
(1 CEMECTP)
1 Harypanpable uucna, mpotuBomnonoxHsie uM, uncio 0 | OK 01 3
00pa3yrT MHOXKECTBO .........
2 MHO€eCTBO, COCTOSILEE U3 MOJ0KUTEIBHBIX H OK 02 3
OTpHUIATENbHBIX, TPOOHBIX U HEeNbIX, yucia 0, Ha3bIBaeTCs
MHOXXECTBOM .............
3 UToObl  NEpEeMHOXHTH  CTeleHn ¢  oauHakoBbiMu | OK 02 3
OCHOBaHUSIMH, HaJI0 OCHOBAaHUE CTEMICHH OCTABUThH TEM XK€,
a MmokazaTeld. ........
4 [Iponomxkute Teopemy: «Eciu ojHa U3 IBYX MapauIeIbHBIX 3
MPSMBIX MIEPIICHIUKYIISIPHA TUIOCKOCTH, TO M BTOpAst psiMast
OK 04
............ ».
5 [Mponomxute Teopemy: «Ecmum naBe mapamnensabie | OK 07 3
TUTOCKOCTH TIEPECEKAIOTCS TPEThEH, TO. .. ».
6 Ecnu nBe napasienbHble psMble TapaiedbHbl TPEThEN OK 01 3
IIPSIMOH, TO OHH ..........
7 [TnockocTH Ha3BIBAIOTCS MapalIeIbHBIMU, €CITH OK 03 3
10): 1 SR
8 [Mpsimast Ha3pIBaeTCS EPICHAMKYIISIPHOU MIocKocTH, ecnmi | OK 04 3
OHa TMEepHEeHIUKYIISIPHA JIF000H MPAMOH,. ...........
boKOBasi IOBEPXHOCTH MIPSIMOM IPU3MBI paBHA 3
MPOM3BEACHUIO IEPUMETPA OCHOBAHUS HA ..............
9 OK 07
OK 02 3
Ecaun ocHOBaHMSMU IPSMON MPU3MBI SABIISIFOTCS
10 MIpaBWJIbHBIE MHOTOYT'OJIbHUKH, TO OHA HA3bIBAETCH ...




OTpe30k, uisi KOTOPOTO YKa3aHO, KaKOM U3 €ro KOHIIOB
SIBJISIETCSl HAyajloM, a KaKOW — KOHIIOM, Ha3bIBaeTcs

11 OK 03
BekTopsl Ha3bIBAIOTCS PAaBHBIMH, €CIIH: .......... OK 04
12
13 Ecnu nnuHbl 1ByX HEHYJIEBBIX BEKTOPOB PaBHBI, U OHU IIK 1.2
IIPOTHBOIIOJIOKHO HAIPABIICHBI, TO OHU
Ha3bIBAIOTCA ........
14 CkansipHoe pou3BeIeHIE BEKTOPOB, BhIpakeHHBIX cBonMu | OK 01
KOOpJAMHATAMH, BBIYHCIISCTCS KaK: . .........
15 Ecnu BeKTOpBI IepIeHIUKYIISIPHBL, TO HX CKAJISIPHOE
MPOU3BEICHNE PABHO .......
OK 03
16 [IpousBomHast PyHKIHH-ITO ....... OK 04
17 Onepaiust Hax0XKACHUs TPOU3BOJIHOM HA3bIBACTCH . ..... OK 04
18 Touku ,B KOTOPBIX MPOU3BOAHAS paBHA HYIO, Ha3biBatoTcst | OK 06
19 [Ipon3BoaHAsA TOCTOSSHHOW paBHA ...... IIK1.2
20 [Tpu BEIYMCIIEHNH TPON3BOIHOM OCTOSHHBIA MHOXKUTENs | OK 01
MOJKHO BBIHOCHTD ......cev venennen.
[Ipenen oTHOLIEHNs NpUpalieHus (PYHKIIMU B TOUKE X K IK 1.2
21 MIPUPAILEHUIO APTYMEHTA, KOT/1a MOCIIeAHEE CTPEMUTCS K
HYJIIO Ha3bIBAETCH. . .
22 Ecnu marepuanbHas Touka JBIKETCS 10 3aKoHy  S(t), TO OK 01
nepBasi IPOM3BOIHAS OT MYTH IO BPEMEHH €CTh. ..
23 I'eomeTpHruecKuii CMBICI TPOU3BOAHOM COCTOUT B ToM, uTo | OK 07
24 VYpaBHeHUE KacaTeNbHOM K TaHHOW JIMHUM B TOuke M OK 03
uMeeT BUf. ..
25 Yckopenre npsiMOJIMHEMHOTO IBU)KEHUST PABHO. .. IK 1.2
26 @DyHKIUSA BO3pacTaeT Ha 3alaHHOM IPOMEXKYTKE, €CIIH. .. OK 06
27 @DyHKIUSA BO3pacTaeT Ha 3alaHHOM IPOMEXKYTKE, €CIIH. .. OK 06




28 Ecnu rpaduk ¢pyHkuun pacmnonoxen Boiie ocu OX Ha 0K 02
UHTEpBAJE, TO PYHKIIUSA HA JAHHOM ......eeueenennnn.

29 Ecmu rpaduk pynkium pacronoxen Huxe ocu OX Ha 0K 02
UHTEpBAJE, TO PYHKIUS HA JAHHOM .......eueenenn...

30 Ecmu nBe muddepenunpyemsie ¢pynkumu omimyarores Ha | OK 06
MIOCTOSTHHOE CJIaraeéMoe, TO UX MPOU3BOJHBIC ...............

(2 CEMECTP)

31 Jubdepennmpyemas GyHKIHS MOKET UMeTh dkcTpemym B | OK 07
TEX TOYKaX, TJI€ MPOU3BOIHAS .............

32 MrHoBeHHas CKOPOCTh IBUKEHUSI TOUKH, €CITH OK 06
s(t) =5t + 3 paBHa .........

33 JIMCKpEeTHYIO CIy4allHyI0 BEJWYHMHY 33aatoT ykaspiBas e€ | [IK 1.2
3aKOH ............

34 CKOpOCTh TeJa, IBHKYIIEroCs M0 3aK0oHy s(t) = t2 + 2, B OK 01
MoMmeHT BpemeHH t = 10 Oyner paBHa .........

35 Beranciure(cosx)’=............ OK 03

36 Boeruncnute (kx+b)’=......... OK 01

37 Berunciute (V8)'=............ OK 03

38 Boeruncnute (10x)’=.......... OK 04

39 Co0pITHE, KOTOpOE 00s3aTeNLHO Mpon30iaeT, Ha3pBaeTes | OK 05

40 YTopsioueHHOE MHOKECTBO, OTJIMYAIOIICECS TOIBKO OK 05
MOPSIZIKOM DJIEMEHTOB, HA3bIBACTCH ............

41 CoOpITHE Ha3BIBACTCH ..., €CITU OHO HE MOXeT nmpousontu B | 0K 02
pe3yNbTaTe TaHHOTO HCIIBITAHMSL.

42 MHoxecTBO mepBooOpa3HbIx it aaHHoM Qynkuuu f(x) | OK 06
Ha3bIBACTCHA. . .

43 OnpeneneHHBI WHTETpaT C oauHaKoBeIMEH mpenenamu | OK 03
paBeH. ..

44 Omneparuto HaXOXKJIEHUS IIEPBOOOPA3ZHON TSl TAHHOM IK 1.2

(YHKIMH HA3bIBAIOT..................




45 Jlorapudm, ocHoBaHue KOTOpOoro paBHO 10 Ha3wIBaeTCs OK 05

46 Jlorapudm mpousBeaeHUs — 3TO .. ..JIorapu(GMoB. 0K 02

ai Jlorapu¢m 4acTHOTO — 310 ...... J0TapuUQMOB. OK 05

48 @ynkuus F(X) HazpiBaeTcs IepBo0Opa3HOI Iist OK 07
dyukuun f(x) Ha (a; b), ecnu st mo6oro = ta: 5}
BBITOJIHSAETCS PABEHCTRBO .........

49 O6beM kKoHyca onpeaensercs no GopMyIe ......... K 1.2

50 Heonpenenenuslii uarerpan [ sin xdxpases ......... OK 06

51 [Moka3zarensHast QyHKIHs Y=a* SIBISICTCSI BO3PACTAIOMICH, OK 02
€CJI OCHOBaHUE a OOJIbILE .......

52 OK 05
Jlorapugm, ocHOBaHHE KOTOPOTO PaBHO €~2,7 Ha3bIBACTCS

53 O06wem nunuHapa onpeaensercs no GopMyse ......... OK 07

54 I'eomeTpuueckuii CMbIC ONPENEIEHHOIO HHTETpaJla OK 04
COCTOUT B TOM, YTO OH YHCJICHHO PAaBEH IUIOMIA/IH. .. ....

55 OTpe30K, COETUHSAIONMNHI JBE BEPIIUHBI IPU3MBI, HE OK 07
MIPUHAJUIEKAINE OJTHOM HA3BIBACTCA ...........

56 I'panu mapannenenumena He UMEIOIIME OOIINUX BEPIIHH, OK 01
Ha3bIBAIOTCA ........

57 [NeprienuKyIsp, oNMymeHHbIN U3 BepuHbI Tupamuael Ha | OK 03
IUIOCKOCTh OCHOBAHUS, HA3bIBACTCA ........

58 Bricota 60k0BO# rpaHy NpaBUILHON TUPAMUIBL, OK 04
MIPOBE/ICHHAs U3 €€ BepIINHBI, Ha3bIBACTCA ........

59 VY ky0a Bce TpaH¥ .......... K 1.2

60 O0BéM KyOa BeUUCISIETCS IO POpMYIIE .......... OK 01

61 [ToBepxXHOCTH KOHYCa COCTOUT U3 U OokoBol moBepxHocTH | OK 01
I SRR

62 OTpe30K, COSAMHSIONINIA IBe TOYKH ImapoBoi moBepxHoctu | OK 03

U IMIPOXOSAIINN Yyepe3 LEHTP 1Lapa,
Ha3bIBACTCA ..........




63 ['panwniia mapa Ha3bIBACTCA ......... OK 04 3

64 OTpe3Ku, COSTUHSIONINE BEPIIMHY THPAMHUJIBI C OK 06 3
BEpIIMHAMU OCHOBAHUS, HA3BIBAIOTCH .........

65 BokoBast TOBepXHOCTh LIUJIUHIPA OIPEALCIISICTCS 110 OK 07 3
dbopmyre ..........

66 BeposiTHOCTB city4aliHOTO COOBITHS OK 02 3
OoNbILIC HYIS H ......

67 BeposiITHOCTBIO COOBITHS Ha3bIBAETCS OTHOIIICHUE YHCIIa 0K 02 3
HCXO0/I0B, OJIarONPHUSATCTBYIOIINX MOSIBIICHHIO COOBITHS K

68 JIMCKpETHYIO CllydaliHyl0 BEJIMYMHY 3a/1al0T yKa3blBas e OK 02 3
33aKOH ............

69 Pemmmre nokazarensHoe ypaBHeHue 8" = 64. 0K 02 3
Otser

70 Kupnmu 2x3x6. Ero nuaronans paBHa: 0K 02 3

71 Kakas u3 Tpuronomerpuyeckux QyHKIUHN ABISIETCS 0K 02 3
YETHOM?

72 Jlorapudm, ocHoBaHue KOTOpOro paBHO 10 Ha3bIBaeTCs 0K 02 3

TECTOBBIE BOIIPOCHI 3AKPBITOI'O TUIIA 11O JUCHUIIJIMHE:
MATEMATHUKA»

Komnerennyu:

OK 01. BeiOupare cnocoObl pemeHuss 3a4a4  Npo(ecCHOHANBHOM  AeATeNbHOCTH
MPUMEHUTEHHO K Pa3IMYHBIM KOHTEKCTaM

OK 02. Hcnonb3oBaTh COBPEMEHHBIE CpEJCTBA IIOMCKA, aHajdu3a M HHTEpIpeTaluu
nHpopMaluu, U HMHMOPMALMOHHBIE TEXHOJOTMU JUIsl BBINOJHEHMS 3aJad MNpOoQecCHOHATbHON
JeSATeIbHOCTH

OK 03. IlmanupoBaTh W peaan30BBIBATH COOCTBEHHOE MPOPECCHOHATBHOE M JIMYHOCTHOE
pa3BUTHE, NPEANPHUHUMATENBCKYIO JeSITeIbHOCTh B PO ECCHOHATBLHOM cepe, UCTI0Nb30BaTh 3HAHUS
0 TTPABOBOW M (PMHAHCOBOM IPaMOTHOCTH B Pa3IMUHBIX KU3HEHHBIX CUTYAIHIX

OK 04. D¢ dhexTnBHO B3aMOIEHCTBOBATH M pabOTaTh B KOJJICKTUBE U KOMaH 1€

OK 05. OcymiecTBisITh YCTHYIO M IMCBMEHHYK0 KOMMYHHUKAIIMIO Ha TOCYJAapCTBEHHOM SI3BIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEH COLMAIBHOTO U KYJIbTYPHOT'O KOHTEKCTA

OK 06. IIposBIATh TpaXAaHCKO-IATPUOTUYECKYIO MMO3UIHUIO, JEMOHCTPUPOBATh OCO3HAHHOE
MOBEJICHHE HA OCHOBE TPAIUIIMOHHBIX POCCUICKUX JYXOBHO-HPABCTBEHHBIX IIEHHOCTEH, B TOM UHUCIIE
C yYETOM TrapMOHHU3AIIUHN MEKHAIIMOHATEHBIX U MEKPEITUTHO3HBIX OTHOLICHNUH, IPUMEHSTh CTaHIaPTHI
AHTUKOPPYIIIUOHHOTO MOBEICHUS

OK 07. ConelicTBOBaTh COXpaHEHHUIO OKPYXKAIOIIEH CPeIbl, PECYPCOCOEPEIKEHHIO, TPUMEHSTh
3HaHUS 00 U3MEHEHUH KIIMMaTa, IPUHLIUIIBI OEPEXINBOTO IPOU3BOACTBA, 3PPEKTUBHO IEHCTBOBATH B
Ype3BbIUANHBIX CUTYALMSIX

[1K 1.2. [IpoBOIUTH JEHEKHOE U3MEPEHNE 0OBEKTOB OYXTalTEepPCKOro y4era.

(1 CEMECTP)




Ne | IIpaBuib Cogepxanue Bompoca Komnern | Bpewms
HBIN st BBIIIOJIH
OTBET € HUs
(MHH)
1 Haiinure 3Hauenune Beipaxkenus 109z +/ 27 OK 06 3
a)1l6; 6)04; B)S; r) 1.5
log,, 32
2 Cokparute ApoOb Ju OK 07 3
log,, 4
a)1l6; 6)04; B)S§; r)2.5
3 KakoBa BenmnumHa MOIOXOMHOTO Haiora, kortopeii cocrariser | OK 01 4
13% ot BenuunHbI 3apaboTHOM 1Atk B 25000 pyoneit?
a) 1600; 0)400; B)3250 r)1200
4 Haiinure ynciio: OK 04 3
40% xortoporo paBHbl 320
a) 160; 6 ) 400; ) 800; r) 120
5 (4%)? - 45 OK 01 4
Bpruuenute: ———
410
a) 16; 6)4; B)S; r)12
6 packpoiiTe GOpMyITy COKpaIIeHHOT0 YMHOXKeHHS a2-b%: a) a’- OK 02 3
2ab+b? 6) (a-b)(a+b); B) a’+2ab-b?; ) (a-b)(a-b)
7 BonbHOMY npomnucaHo JiekapcTBo, KOTopoe HykHO nuTh 1o 0,5r 3 | OK 02 4
pasa B ieHb B TeueHue 8 qHel. B onHoil ymakoBke 8 TabieToK Mo
0,25r. Kakoro HauMeHbBIIEr0 KOJMYECTBA YIAaKOBOK XBAaTUT Ha
BECH KypC JICUCHHUS?
a)6 0) 5; B) 6.5; r)7
8 OK 02 3

VIIPOCTHUTH BEIPAKEHHUE: 30082 X+ 33in2 X —6.




a)l; 6)5 B3 1)-3

Haiinute MHOXKECTBO 3HAaUeHUI QyHKIMH y = sinx — 1

9 a) [-1;1] 0) (-o0;to0)  B) [-2;0] r) [0;2]. OK 03

Haiinure 3nauenue sin a, ecim cosa = 0,8 u OK 04
3n/2 <a<?2m

10 a) 3/5 0)-0,6 B)0,2 1)2/5
Kaxue u3 pyHnkumii aBistorcs 4€THBIMU?

11 a) y=sin x; 6) y=C0Ss x; B) y=tg x; 1) y=ctg x. OK 05
Kakoe u3 qaHHbBIX ypaBHEHUN HE UMEET KOPHEH?

12 a)sin x =—0,44; 6)cos x =5; B)tg x =-10; r) cos x =1. OK 03
Pacumdpyiite kpaTkyro 3anuch: a€ .

13 a) TOYKa & MPUHAJUICKHT TUIOCKOCTH [5; 0) OK 07
TOYKa  MMPUHAJUICKHUT TPSMOI [3;
B) IpsiMast & MPUHAUICKHUT TUIOCKOCTH [3;
T') IpsiMast a MepeceKaeT MIOCKOCTh f3.

14 Haiinure nuaronany npsMoOyroJIbHOrO napajijiesenunesa o TpeM OK 03
€ro u3MepeHusM: 6; 6; 7
a) 19 0) 11 B) 121 r) 36.

15 Kax BbIYMCIUTE TMHY BEKTOPA, €CJIM U3BECTHBI €0 KOOPIMHATHI?
a) OHa paBHa KBaJIpaTHOMY KOPHIO U3 CYMMbI KBaJIpaToB
KOOpJUHAT OK 03
0)0oHa paBHA POU3BEICHUIO KBaIPATOB KOOPIUHAT
B) OHA paBHA OTHOLIEHHIO MPOU3BEACHUS KOOPJUHAT K CyMMeE
UX KBaJpaToB
I')OHa paBHA CyMMe KBaJpaToOB KOOPIUHAT

16 2 OK 04
JlaHbl 1Ba BEKTOpa ¢ KOOpAMHAaTaMu. Bex f{5;3} 51
BEKTOP £{2;8}. Haiiaure ckansipHOe NPOU3BEICHHUE ITUX
BEKTOPOB.
a)-14 0)- 18 B) 34 r)-32

17 1. Yemy paBHa nmpousBoaHas 1? OK 04




a)l 0)0 B) X r) a(4ucio)

18

Berauciure (6x°)'

a) 6x° 6)0 B) 18x? r) 18x

OK 01

19

Haiigure mpousBoaayio GpyHkmuu Y = (2e* + 3)

a)2e+ 1 6)eX  B)2e 1o

OK 03

20

[Mepuox ¢pynkuuum y= Sin x?

a) m/2; 0) 2m; B) 4T, ).

OK 04

21

Pemmmre ypaBHenue f'(x)=0, eciu f(x)=3x° — 6x +4. Beibepure
OTBET.

a) 1; 6)-1; B) 4; r) -4.

OK 06

22

AW
[TpousBoaHYyI0 QPYHKIIHH y=4x paBHa : a)

12x? 6) I12x  B)4x* T1)12x°

OK 07

23

Ecnmu nBe muddepenmmpyeMbie GyHKIMHA OTIMYAIOTCS Ha
IIOCTOSIHHOE CJIaraeéMoe, TO:

a)MX TPOU3BOJIHBIC PaBHBI; 0) UX MPOU3BOHBIE
pPa3IUYArOTCS HA PA3HOCTH MIOCTOSIHHBIX CIaraeMbIX; B)
BOTIPOC O PA3JIMYUH HX TIPOU3BOIHBIX YCTAHOBUTH HE
yaaércsl.

IIK 1.2

24

IIpomsBoHas Gyrkmun y = 0,75x* — 2 COSX paBHa:

a)y =3x>+ 2 cosx; 6)y = 3x> — 2sinx; B) y=3x>-2C0SX; T1)y=
3x3 + 2sinx.

IIK 1.2

25

ITnomans TPEYTrOJIbHUKA BBIYHUCIIACTCA 110 (bopMyne:

a) S=a*b; 0) S=(a*b)/2; 2) S=2a*b; r) S=(a*b)/3

OK 05

26

I'padux kakoil pyHKIMU U300paxeH Ha pucyHke? a) y

OK 06

27

Bbruncnuts 3HaueHNE IPOU3BOJHON (QyHKIIUH y=sin
X —2x B TOuke xo = 0.

a)l 6)0 B)-3 r)-1

OK 01




28 YrpocTuTh BeIpaXkeHHE cOsoL — sina-ctga. a)l; OK 02
0) 0; B) 3; r)—1.
29 Haiity mpousBoanyio GpyHKIHU y(X) = e* — 4x°. OK 06
a)e* — 4% 6)e*—8x; B)e*—2x; T)e*—4x.
3
30 HaiiuTe Ipon3BoIHY0 QYHKIHHT Y = X° + COSX. IIK 1.2
a)y=3x?>-sinx 6)y=x3—sinx B)y=3x?+sinx 1)
y'=x%In3 + sin x
(2 CEMECTP)
31 Haiigure npousBoaHyro GyHKuu y= -e* + 3x3, OK 07
a)y=eX+3x 6)y=-xe*+9x> B)Yy=-e+9x’1)
y/=-e¢1 +9x3,
32 Bropast nmpoussoanas y' (X) ¢pynkiuu y(X)=4x2-2x umeer Bux | OK 03
ay 6)8 B)6  1)7
33 Brraucmure (x° + 2x* - x)'. K 1.2
a)3x2 + 2x3 — x 6)3x2 + 8x3 — x2
B)3x* + 8x* — X2 r) 3x%+ 8x3 — 1
34 Touka nBuxercs 1o 3akoHy S(t) = 2x3 — 3x% + 1. Haiigure [IK 1.2
CKOpPOCTh TOYKH B MOMEHT BpeMeHn 1o = 2C.
a)12m/c 0)4m/c B)SM/c  T)bM/C
35 HaiiTe npon3BOIHYIO GYHKINH Y = X° + X B TOUKe Xo=2. OK O1
a)5 6)6 B)4 r)3
36 Haiimure  xoa¢d¢uinmeHt  kacaredbHOM K rpaduky OK 07

byHKIIH f (x) = 5x% — 2X B TOuKe Xo = 1.

a)8 0)3 B)0 r)9




37 Haiiaure Touky min ¢pynxmum y = X5 — 3X. IK 1.2
a)-1 0)1 B)0 r)3
38 Haiinure kputndeckne Touku yakmun Y = 5x° — 15X, OK 06
a)l 0)-1 B)1,-1 r)0
39 Haiimmte kputnyeckue Touky Gynkuun f(X) = 2x* — 4x? OK 07
a)0,£1 0)3 8)0 2) 0,1
40 Bropas mpoussomnas y'(X) dymkuum  y(X)=4x2-2X OK 01
UMeeT BUJI
a)4 0)8 B)0 r)7
41 CKOpOCTh TeJa onpeAeseTcs mo Gopmyie OK 06
V(t) = 5t + t2. UeMmy paBHO yCKOpEHHE Tela B MOMEHT
BpemeHnu t o=1c?
a)l6 0)6 B)17 r)34
42 Touka mukerca 1o 3akony S(t) = 2t - 3t. Uemy paBHO OK 07
yCKOpeHHe B MOMEHT t o=1¢?
a)l5 0)12 B)9 r)3
43 Haiinure nHanmenbiee 3Hauenue Gynxuuu f (X) OK 03
=2x3-6x+ 1 Ha [-1;0]
a)5 0)-3 B)1 r)0
44 Pagnyc ocHoBanust nmnuuapa 2,5 cM, Beicota 12cm. Haiitu IIK 1.2
IUI0IIAb OOKOBOI MOBEPXHOCTH.
a)60 0)65 B)35 T1)60T
45 HaiinuTe nonnyto moBepXHOCTh Ky0a co CTOPOHOM 4cM. OK 02
a)64 0)65 B)96 T1)60
46 s OK 05

OmnpeneneHHbIi HHTETpal I 3x2dx paBeH:
2

a)19 6)18 B)35 )27




47 OK 05
OmnpeneneHHbId HHTErpall F4X gX paBeH
1
a)36 0)17 B)16 r)l5
48 JlnameTp OCHOBaHMsI KOHYCa paBeH 42, a JyIMHa 00pa3yroIiei OK 04
paBHa 75. Haiinure BEICOTY KOHYCa
a)72 0)74 B)66 r)65
49 BricoTa konyca paBHa 4, a AMaMeTp OCHOBaHUS — 6. OK 01
Haiinure oOpa3yroiyio KoHyca.
a)5 0)4 B)O r)15
50 Boruncnuth 00beM IMIIMHIPA, €CTTU PaJARYC OCHOBaHHUS 3, BHICOTA OK 05
1.
a)9mr 0)6r B) 3m; T) 2.
51 Panuyc mapa paBen lcm, uemy paBeH o0beM mapa? OK 06
a)lémem®, 6) 32mem  B)4mem,  1)32m oMl
3 3
52 Ha pucynke nzo0paxen rpaduk npousBoaHoit Gpynkuuu y=f(x). | OK 03
[Tpu kakoM 3HavYeHWU X QYHKIHS MPUHUMAET CBOE HaMOOIbIIEe
3HaveHHe Ha oTpeske [-4; -2] ?
.1.
Noy=1x)
o] 1 T
a) 0,5; 0) -4; B) -5; r) 1.
53 Ob6pa3yromas konyca 10cMm, a Beicota 8cm. Haiinute OK 04
OOKOBYIO TOBEPXHOCTb.
1) 60m; 2) 180; 3) 90m; 4) 150
54 MatepuanbHas TOUKa JBUKETCA 1o 3akoHy S(t) = 3t + 7 + 0,5t2, OK 07

rae t — BpeMs ABMXKEHHUA B ceKyHAax. Yepes kakoe BpeMs Iocie

HavaJia IBIKEHUsI CKOPOCTh Teja OKaKeTCsl paBHOU 15 m/c?
1) 18; 2) 15; 3)12; 4)2L




55 Ha pucynke nzo0paxén rpaguk mpou3BoAHON (HYHKIINH, OK 04
omnpenenéHHol Ha uHTepBae (-7; 4). OnpeaenuTe KOJIMIecTBO
IPOMEKYTKOB BO3pacTaHus (yHKIIHU:
Ay
I ¥ i
— —
"'l ’.-\'ﬁ'
\ JARN
1
\ /
SN L 1 (o] (1] (4%
a) 1, 0) 2; B) 3; r) 0.
56 Ha pucynke u3o6paxén rpapuk Gpynkuuu y = f(x), OK 03
omnpenenéunoi Ha uarepsaie (-7; 10). Haiigure cymmy Todek
9KCTpeMyMa GYHKIMH Ha oTpeske [- 4; 8].
A
B=ri=)
i ™,
TN AN
|'I o 1o d
nf AL
N '\
a) 7 0) 12, B) 15, 1)18.
57 Ha pucyHke n306paxén rpaduk mpousBoaroit gyrkmun y = f(x), | TIK 1.2
omnpenenénnoi Ha natepsae (-8; 6). B kakoit Touke orpeska [- 5;
- 1] dynkuus y = f(X) npunuMaet HanbosplIee 3HaYCHHE?
o ¥y
v = flxh
\ F,
\ A TN
"] [ d
A | [N \ ]
NI AL \ g
W
a)-1; 0) -3; B) -5; r)-2.
58 OK 01

I
Beruucnute: [ x3dx
-1

a) -1, 0) 0; B) 1, r) 2.




59

Heonpenenenusiii uarterpan [ cos xdx paBe:

a)y =-sinx +C; 6)y =sinx+C; B)y=-cosx+C;1)y=
cosx+ C.

OK 06

60

O6pa3yromnias konyca 10cm, a Beicota 8cM. Haliqute 006EM KoHYycCA.

a) 96; 0) 90; B) 96 1 r)90n

OK 01

61

Haiinure 06b6M Kyba co cTOpoHOH 4cM.

a) 96; 0) 90; B) 641 r)90m=n

OK 05

62

1. Panuyc ocHOBaHMs LMIIMH]Ipa paBeH 7, BbicoTa paBHa 10. Haiinure
IUI0IIab OOKOBOI MOBEPXHOCTH LIMJIMH/IPA, ACJICHHYIO Ha T
a) 140 6) 70 B) 24 r)140

OK 07

63

['eometpuueckas Gpurypa, Koropas 00pa3oBaHa B pe3yyibTaTe
BpALLIEHUSA IPSIMOYTOJIBHOI'O TPEYTOJIbHUKA BOKPYT OAHOTO U3
CBOUX KAaTCTOB:

a) KOHYC 0) cdepa B) map T') HWIAHID

OK 02

64

[Tnomans 60KOBOM MOBEPXHOCTH LWJIMHIPA PaBHA 72T, a TUaMETP
ocHoBauus — 9. Haliure BBICOTY UIMHApPA!

a) 12 6) 8 B) 63 r) 60

OK 05

65

Omnpenenurte BRICOTY HMIUHAPA, €CIH paanyc ocHoBanus 0,5, a 06beM
nUIuHIpa 87T,

a)24; 6)16; B)36:; r) 32,

OK 02

66

KakoBa BepoATHOCTB TOTO, YTO CIIy4ailHO BEHIOpaHHOE HATypaIbHOE
yucio ot 10 no 19 genurcs na tpu?

20,3 6)0,7 B)0,333.. 1)0.35

OK 02

67

[Ipocreiimmmu 3ajayaMy MaTEMATHYECKOW CTATUCTUKH SIBIISIFOTCS:

a) BBIOOpKA M TPYNITUPOBKA CTATUCTHYECKUX JAHHBIX, TTOJTYYCHHBIX B
pe3yiabTaTe YKCIIEPUMEHTA;

0) ompeereHNE MapaMeTPOB pacipeiesIeHUs, BUl KOTOPOTO 3apaHee
HU3BECTEH;

B) MOJIy4€HHE OLICHKH BEPOSITHOCTH U3y4aeMOro COOBITHSI.

OK 05

68

CKOITbKO CYIIECTBYET BAPHAHTOB BHIOOpA ABYX YHCEN U3 BOCHMHU:
a) 18 0) 28 B) 16 )20

K 1.2




69 Haiinure 3Hauenune Beipaxkenns 109216+10022 a)4; 6) 5; OK 07
B) 6; r) 4,5.
70 1g125 OK 05
Brruucnuth Ig5
a)75; 0) 35; B)1925; r)3
71 Packpoiite GopMyITy COKPAILIEHHOTO YMHOKeHHs a2-b?: a) a’- 0K 02
2ab+b? 6) (a-b)(a+b); B) a?+2ab-b?; r) (a-b)(a-b)
72 Ha3oBute 35neMeHT, He IpUHAUIeKAINNA TUIHHIPY: 0K 02
a) amodema; ©0) BBICOTA;  B) paaHyC
73 Pemmre kBagpaTHOE ypaBHeHue x> 11x + 30 =0: 0K 02
a)x1=3;x2=7 0)x1=5;X2=-6; B)X1=5;x2=0.
74 Beipa3uts B pagnanax yroa o = 20° 0K 02
a) /5 0) /7 B) /9
75 YKakuTe HEBEPHOE PaBEHCTBO: 0K 02

a)Vx=x2  6)3/x=x® B)a’=1

1. 3apanus A1 BXOAHOIO KOHTPOJIA
BxogHOH KOHTpOJIb COCTOMUT W3 3alaHHi, B3ATHIX M3 OTKpbIToro Oanka OI'D u BIIP mo
MaremaTrke.Ha BbIOTHEHUE 3a/1aHMii BXOHOTO KOHTPOJIsL maercst 1 akanemudveckuit yac (45
MUHYT). BXOHO# KOHTPOJIb COCTOUT UX 2-X YacTeil: 00s13aTeabHON U JONOTHUTENBHOM.

OO0s13aTenbHas 4acTh COJAEPKUT 33JaHUS MUHUMAJIBHOIO 0053aTeIbHOIO YPOBHS,
JIOTIOJTHUTENbHAS YacTh — O0Jiee CIOKHBIE 3a/1aHusl.

[Ipu BBINONIHEHUY 3aaHUN TpeOyeTcs MPeICTaBUTh X0 PEIICHUS U yKa3aTh MOJTYYeHHbIN
otBeT. [IpaBUIbHO BBHIMOTHEHHOE 33JaHHe U3 00s3aTeIbHOM YacTH OLIEHUBAETCS B OJUH Oajur;
MIPaBUJILHOE BBHIMOJIHEHHUE 3a/IaHUH JIOTIOHUTEBHOW YacTH OIleHWBaeTcs 3 Oaytamu wiau 1-2
0aJuiaMy 3a YaCTUYHOE peIlIeHUE.

banbl, mosydeHHbIE 3a BCE BBINIOJIHEHHBIE 3aaHHsL, CyMMUPYIOTCSL.

Illkana nepesooa 6annoe 6 ommemku no NAMUOAITLHOU CUCIeEMe

Ommemka Yucno 6annos,
Heo0X00umoe 01 NOJIYUeHUA OMMEMKU
«3» (yoos.) 7-9
«4» (xopowio) 10-12
«5» (omauuno) 13-15

Oopaszosamenvhule pe3yrvmamot, nood1excaujue npogepke (Ia1emMeHmel):
OK 01, OK 02, OK 04, OK 05, OK 06.
3adanus 6xX00H020 KOHMPOJis




Oo0s13aTeIbHASA YACTh

Ilpu pewenuu 3adanuii 1-4 3anuwiume npasunvHvlil OMEem U3 Yemulpex
nPeo10HCEHHBIX.
1. (1 6amn) Packpoiite GopMyITy COKpaIlleHHOTO YMHOKeHus a2-h?:

A) a%-2ab+b?; B) (a-b)(a+h); B) a’+2ab-b? I') (a-b)(a-b)

2. (1 6amn) [Tmomaae TpeyroJbHUKA BEIYUCIISICTCS 110 (hOpMyJIe:
A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.
10 5
9

3. (1 6amr) Kakoe u3 clieIyronmx Yruces 3aKIF0UeHO MEXTY YUCIIaAMH 17 W 8’
A)0.4;5)0,5;B)0,6; 1) 0,7

4. (1 6amn) Hansl rpaduku Gyukimii. Kakas popmyna coorBeTcTBYyeT rpaduky 3):

1) N 2) | 3)

w— .
=Y

o[ 1)

1 9
A)y 2 ;B)y:x2_8x+11;13)y X; T) y=x+5.

Ilpu evinoanenuu 3adanuii 5-8 3anuwmume x00 peuwieHus U NOJIYYEHHbL
omeem.

I 11

5. (2 6amna) Beruncure 2 9

6. (2 6amna) Pemmre ypasHenme X2-7x+10=0. Eciu ypaBHeHme umeer Goiee
OJHOTO KOPHS, B OTBET 3alIUIINTE MEHBIINN U3 KOPHEH.

7. (2 6amma) Ilmomans 3eMellb KPECThSIHCKOTO XO3SMCTBA, OTBEACHHAS IO
MOCAIKy KYCTapHUKOB Y IIBETHUKOB, COCTABJISET 24 ra U pacrpesiesieHa MEXTy HUMU
B oTHOIIEHUU 5:3. CKOJIBKO reKTapOB 3aHUMAIOT [IBETHUKU?

8. (2 6amna) Beicora BH mapannenorpamma ABCD nenut ero ctopony AD Ha
otpe3ku AH=2 u HD =32. JIluaronans napamienorpamma BD pasna 40. Haiigure
oAb NapajuiesiorpaMma.

JIOMOJTHUTEJbLHAA YACTh




Ilpu evinonnenuu 3aoanusn 9 3anuwiume Xxo00, 000CHOGAHUe peUleHUA U
ROIYYeHHbLI Omeem.

9. (3 6amna) Prr00JI0B IPOILIBLT Ha JIOAKE OT IPUCTAHH HEKOTOPOE PAaCCTOSHUE
BBEpX II0 TCUCHHUIO PEKH, 3aTE€M OPOCHJI SKOpb, 2 dYaca JIOBHJ PhIOY M BEpHYJICS
oOpaTHO Yepe3 5 yacoB OT Hayaja myremecTBrs. Ha kakoe pacCTOSSHHE OT MPUCTaHU
OH OTIUIBLI, €CJIM CKOPOCTh TEUCHHUS PEKH paBHA 2 KM/4, a COOCTBCHHas CKOPOCTh
JIOAK! 6 km/4?

ITaJIOHbI OTBETOB:

Homep |, 2 3 5 6 7 8 9
3a1aHUA
OtBer b b B A 2,7 2 9 816 8

(I)OHII OIICHOYHBIX CPEACTB AJIA TEKYIIECIro KOHTPOJIA

Tekymuii KOHTPOJIb IPOBOIATCS BO BPEMS Ay IUTOPHBIX 3aHATHN 10 MATEMATUKE
B COOTBETCTBMU C y4e€OHBIM IUIaHOM U paboueil mporpammbl OJ] «Maremarrka» 1o
BCEM paslenaM Mnporpammbl. TeKylmuid KOHTPOJb COCTOUT W3 JBYX YacCTEu:
TEOPETUUECKOM U npakTuyeckoi. [Ipu aTom oOydaromumecs noyryyaror ABE OTMETKH.

Teopernyeckas 4yacTh MPOXOAUT B (OpME YCTHBIX OTBETOB: OOydYaromuecs
BBITATUBAIOT M5ITh KAPTOUEK C BOMPOCAMHU, JAIOT MOJHBIN OTBET (CO CIMCKOM BOIIPOCOB
oOydarorrecs: 3HaKOMSITCSl B HayaJle U3y4YeHUs pas3jiena).

IlIkana nepesoda 6an106 6 ommemKu nO NAMUOANTLHOU CUCHIEME

Ommemka Konuuecmeo éepnvix omeemos Ha meopemuuecKkue
80NPOCHL
«3» (y008.) 3
«4» (xopouio) 4
«5» (omauuno) 5

3amaHusl MPAaKTUYECKOW YacTH (KOHTPOJIbHbIE paOOThl) YACTHMYHO B3SITHI U3
otkpbiToro 6anka EI'D u BIIP no matemaruke.

Ha BpInosHeHne KOHTPOIBLHOM paOOThI M0 MaTeMaTHKE JaeTcs | akaieMU4ecKuit
yac (45 MUHYT).

KontponbHas pabora coctouT ux 2-x yacteil. B mepBoil yactu mpennaraercs
BBITIOJIHUTG 4 3a7aHus - BIOpaTh MPAaBUIIbHBIN OTBET U3 YETHIPEX MPEAJIOKEHHbIX. Bo
BTOPOI YacTu Mpeisiaraercs BBINOJHUTH 6 3aiaHuil - OQOPMUTH XOJ PEHICHHUS U
3amucaTh IOJyYECHHBIN OTBET.



3a mpaBUILHOE BBHITIOJIHEHUE JIHO0OTO 3aJaHus TEePBOM YacTH OOydaroIuiics
nosty4yaet oJivH 6aya. [IpaBuibHOE BBIMOTHEHUE 33/IaHU BTOPOM YaCTH OLICHUBACTCSI
2 6aytamMu Wik 1 6aJIoM 3a YaCTUYHOE PeleHue.
banibl, mostydeHHbIE 32 BCE BBIIIOJIHEHHBIC 3a]JaHUsI, CYMMHUPYIOTCHI.
IlIkana nepesooda 6annoe 6 ommemku no NAMUOANTLHOU CUCHIEME

Ommemka Yucno 6annoe,
Heodxo0umoe 011 NOJIyYeHUs OMMEMKU
«3» (y008.) 8-10
«4» (xopouto) 11-13
«5» (omauyno) 14-16

Ilpakmuueckaa padoma:
3.1 IIpamwie u niockocmu 6 nPOCMPAHCHLEE

OobpaszoeamenvHule pe3yrvmamal, HoO1eHcauwjue nposepke (31emeHmot):

OK 01, OK 02, OK 03, OK 05, OK 07.

[K 1.2
Teopernyeckue BONPOCHI:

1 Cdopmynupyiite Teopemy Iludaropa.

2. [lepeunciure OCHOBHBIE (PUTYpPHI B TPOCTPAHCTBE.

3 [lepeunciure criocoObl 3aaHUs TIOCKOCTH.

4, [Iponomxure Teopemy: «Eciam ogHa w3 ABYX HapajyieNIbHBIX MPSMBIX
MEePHEHANKYJIIPHA MIIOCKOCTH, TO...».

S. [Iponomxure Teopemy: «Eciu fABe mapaienbHble IJIOCKOCTH
[IEPECEKAIOTCS TPETHEH, TO. ...

6. CdopmynupyiiTe onpeaeseHue IBYTPaHOTo yria.

1. ChopmynupyiiTe onpeielIeHHe TPEXTPaHOro yria.

8. PackpoiiTe moHATHE «yroa MEXIY NPSIMBIMI.

Q. Ilepeuncnure B3aMMHOE PacIoOI0KEHUE ABYX MPSIMbIX B IPOCTPAHCTBE

10. Kakue npsiMble Ha3bIBatOTCS MapajlieIbHBIMU B IPOCTPAHCTBE?

11. Kakue npsiMble Ha3bIBAIOTCS CKPELUBAIOLIMMUCS B IPOCTPAHCTBE?

12. Kakue npsiMble Ha3bIBAIOTCS MEPIECHANKYISIPHBIMU B TPOCTPAHCTBE?

13. Ilepeunciutre B3aUMHOE PACIIOJIOXKEHHE TIPSIMOM U TIUIOCKOCTH B
IPOCTPAHCTBE.

14.  PackpoiTe NOHSTHE «yToJd MEXy NPSIMOU U MIOCKOCTHIO.

15. PackpoiiTe NOHATHE «APATIIETBHOCTh MPSIMOM U MIJIOCKOCTHY.

16. PackpoiiTe TOHITHE «IIEPIEHANKYISIPHOCTH IPSIMOM U TIIOCKOCTH.

17.  TlepeuncnuTe B3aMMHOE PACHOJIOKEHHUE IBYX TIOCKOCTEN B
IIPOCTPAHCTBE.

18.  PackpoiiTe NOHSTHE «yroJa MEX]y MIOCKOCTIMU.

19. PackpoiiTe NOHATHE «MAPATIEITBHOCTD IIJIOCKOCTEN.

20.  PackpoiiTe NOHATHE «IIEPIEHAUKYISIPHOCTD IIIOCKOCTEM.

21. Kak HaliTu pacCcTOSIHME OT TOUKH J10 MPSAMOiL?

22. Kak HalTu pacCTOSIHHE MEXAY IPSIMbIMU?



23.  Kak HaliTu pacCTOSHUE MEXy IIIOCKOCTAMHU?

24. Tlpomomxwute onpenenenue: «llepneHaukymsap — 31o...».

25. IIpopomxure onpexnenenue: «Hakmonnas — 310...».

26. IIpomomxure onpexneneHue: «[Ipoekiust HAKIOHHON — 3TO. .. ».

27. llepeuncnure CBOMCTBA MapaJlIEIbHOTO MPOEKTUPOBAHUS.

28. IlpuBenute mpuMepbl CAMMETPUIN Ha MIIOCKOCTH B IPUPO/IE, HCKYCCTBE,
apXUTEKTYpE.

29. IlpuBenute mpuMepbl CAMMETPHUI B IPOCTPAHCTBE B MPUPO/IE,
HCKYCCTBE, apXUTEKTYpE.

30. 30.B yem oTiinuMe MOHATHE «IBUKEHHUE» OT OHATUS «IIOBOPOT»?

IIpakTHyeckas padora
Oo0s3aTeIbHASA YACTD .
Ilpu pewenuu 3a0anuii 1-4 3anuwiume npaeuibHwlii Omeem U3 Yemolpex
npeod10HCeHHbIX.
1. (1 6amn) Pactmmdpyiite kpaTkyro 3anuck: a€ pf.

A) Touka a MPUHAAISHKHT IIOCKOCTH [, b) Touka a mpuHaiexxuT npsamoi S, B)
npsiMast & IPUHAJISKUT IIIOCKOCTH [, 1) mpsiMast & mepecekaet IIoCKOCTb L.

2. (1 6amn) [psmbie AB u CJ] ckpemmBatorcs. Kakoe pacrnoiio)keHHe UMEIOT
npsimbie AC u BJ[?
A) mapamnensHusie; b) nepnenaukynsipusie; B) ckpemmuBatores; ') mepecekaroTcst.

3. (1 6amm) ITnockoctn au [ umeroT 1 o6mryro Touky. KakoBo mx B3auMHOE
pacnoJioxkeHue?

A) mapamiensHbl; b) mepecekarorcs mo mnpsmoiu; B) coBmamaror; )
CKpEIIUBAIOTCS.

4. (1 6amm) Ecmu mpsimas, mpoBeaeHHas Ha IIOCKOCTH Yepe3 OCHOBAaHHE
HaKJIOHHOM, MEePIEHAUKYJISIpHA €€ MPOEKIIUM, TO OHA. ..

A) nepneHIUKyJIsIpHA M CaMOM HaKJIOHHOM; b) mapanienbHa 1 caMoil HAKJIIOHHOI;
B) ckpemnuBaercs ¢ HaksioHHOM; ') meprnieHANKYIsIpHA OCHOBAHUIO HAKJIIOHHOM.

Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume X00 peuieHus U NOJYYEeHHbLIL Oneent.

5. (2 Oamnma) Yepe3 koHIiel oTpe3ka AB u ero cepenuny M mpoBeneHBI
napajuiesibHbIe TIPSMBbIE, EPECEKAIOIIIE HEKOTOPYIO IJIOCKOCTh B Toukax A1, By u M.
Haiinute nnuny otpeska MM, ecnu otpe3ok AB He mepecekaeT MmIOCKOCTh U €CIU
AA1:6,80M, BB1:7,4CM.

6. (2 6amna) Ipsameie AC, AB u AJ] monmapHo mepneHaukymsipabl. Haiinure
otpe3ok CJI, ecnmu AB=5 cm, BC=13 cm, A/[=9 cm.

7. (2 6ayma) M3 TOUkM K IIIOCKOCTH ITPOBECHKI JIBE HaKJIOHHBIC. HalimuTe MIMHBI
o0IIero meprneHuKysipa, eCiau MPOCKIIUN HAKIIOHHBIX OTHOCATCS Kak 2:3 W JJTMHBI
HAKJIOHHBIX paBHbI 23 ¢M U 33 cM.

8. (2 6amna) Haueptuth kyo ABCJIA1B1C1 1. I[Toctpouts Touky KEAB, TOUuKy
Mel/1:C, orpezok PEEA1B1C;.

JlomoJIHMTEIbHAS YACTh




Ilpu evinonnenuu 3adanusn 9 3anuwiume x00, 000CHO8aHue peuieHUn U
noayuennwlit omeem. 9. (3 6amna) Pa3outh upeTHuk Kpyrion ¢gopmsel (R=2 m) Ha
YacTH Pa3IMYHOM IUIomaau. PaccunTaTh KOJIMYECTBO CAXKEHIIEB I[BETOB ISl KaX0TO
cektopa. Odopmuts cxeMmy nBeTHuka. Hanpumep:

i =

e

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJaHus
OTBeT B B b A 7,1 15 9 - -

Ilpakmuueckaa padoma 3.2 Koopounamut u 6exmopa

OopazoeamenvHule pe3ynvmamal, ROOEHcaujue nposepke (3a1emMeHmot):
OK 01, OK 02, OK 03, OK 05, OK 07. IIK 1.2.

Teopernyeckne BONPOCHI:
N3 dyero cocToUT NpsIMOYrojibHAsA CUCTEMA KOOPAUHAT B IPOCTPAHCTBE?
Ecnu Touka nexuT B IIIOCKOCTH XV, Kakasi KOOpJIMHATA Y HEe HyJieBas?
[IpuBenuTe npuMep KOOPANHAT TOYKH A, KOTOpAs! JIE)KUT HA OCH Z.
Packpolite noHATHE «BEKTOPY.
Kak HaiiT KoOpIMHATBI BEKTOpA?
[Iepeuncnure U pacKpoOUTE NMPABUIIA CIIOKEHUS BEKTOPOB.
Kakue BeKTOpbI Ha3bIBAKOTCS KOJJTMHEAPHBIMU?
Kakune BeKTOpbI Ha3bIBAKOTCS NEPIEHANKYISIPHBIMU?
UeMy paBHO CKaJISIPHOE MTPOU3BEICHUE BEKTOPOB?
Kaxk HailTu BEKTOpHOE MPOU3BEAECHUE BEKTOPOB?
UeMy paBeH yroJi MEXay BEKTOpaMu?
[TpuBeauTe npumep MaTpULbl 2X2.
[IpuBenuTe npumep mMaTpuubl 3x3.

CoNOOA~RWNDE

Tl el el
whNh o

IIpakTHyeckasi padorTa
Oo0s3aTeIbHAS YACTh
Ilpu pewenuu 3adanunt 1-4 3anuwiume npaeuibHLILL OMmeem U3 Yemblpex
npeo0HCEHHbIX.
1. (1 6amn) dansr Touxkn A(1,0,5), B(-2,0,4), C(0,-1,0), 1(0,0,2). Kakue u3
HUX JIeKAT Ha KOOpAUHATHOU npsimoit Oy?
A)A;b)B;B)C; I') /1.




2. (1 o6amn) Kakwme u3 BektopoB a(1,0,-1), ¢(1/3,2/3,-2/3), 8(1,1,1), p(0,0,-2)
SBIISIIOTCS €TUHUYIHBIME?

A)a;b)c;B)B; ') p.

3. (1 6amn) Kakue u3 Bekropos a(1,2,-3), c(3,6,-6), B(2,4,-6) KommHEeapHbI?

A) a, B; b) c, B; B) a, ¢; I') koruirHeapHbIX BEKTOPOB HET.

4. (1 6ann) Jdansl Toukum A(2,0,5), B(2,4,-2) C(-2,6,3). Cepeaunoii Kakoro
oTpe3ka siBisiercst Touka M(0,3,4)?

A) AB; b) BC; B) AC; I') CB.

Ilpu evinoanenuu 3adanuii 5-8 3anuwmiume X00 peuileHUs U NOJIYYEHHBLI
omeem.

5. (2 6amma) Hanwst Bektopsl a(-6,0,8) , B(-3,2,-6). Hailigute ckanspHoe
IPOU3BEJIEHUE BEKTOPOB.

6. (2 Oamwra) Ilpu Kakux 3Ha4eHMAX 7 BEKTOpwl a (4,n,2), B(1,2,n)
NEPIICHIUKYIISIPHBI?)

7. (2 6amna) Jlaasr BexkTopsl a(-6,0,8), B(-3,2,-6). HalimuTe KOCHHYC yria MEXIy
BEKTOpaMH.

8. (2 6amna) Jlokaxkure, uto 4eThipéxyroibHuk ABCJI sBisieTcst pomOoMm, eciu:

A(6,7,8), B(8,2,6), C(4,3,2), 1(2,8,4).

JlomoJIHMTEIbHAA YaCTh
Ilpu evinonnenuu 3adanua 9 3anuwiume x00, 000CHO6AHUE DPEUICHUA U
NOJIY4EeHHbLIL Omeen.
9. (3 6amma) Maker KJIyMOBbI TNPEACTAaBICH Ha KOOPAMHATHOM IJIOCKOCTH.
Hatimure mmomane KiayMObl (YETHIPEXYTOJbHUKA), BEPIIMHBI KOTOPOTO HWMEIOT
KOOPJMHATHI (8;0), (10;8), (2;10), (0;2).

10f---

[+]

[ T

& 0 =

ITAJOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aJaHus
OtBer B B A B -30 -1 -3/7 - 68




Ilpaxmuueckasa padoma
3.3 Ocnosvt mpuzonomempuu. Tpuzonomempuueckue gpynkyuu

Oopaszosamenvuoie pe3yiomamal, noodiexcaujue npogepke (31emMenmot):
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06 TIK 1. 2

1.
2.

TeopeTuueckue BONPOCHI:
Yemy paBeH yroia B OJMH pajHaH?
B kakux ueTBepTsIX TPUTOHOMETPUYECKOTO Kpyra (PyHKIHA y=sinx

MMPUHUMACT I1OJIOKUTCIIbHBIC 3HAYCHMA?

3.

B kakmx 4YeTBepTSIX TPUTOHOMETPHUYECKOTO Kpyra (YHKIIUS Y= COSX

IMPUHUMACT OTPpUIATCIIBHBIC 3HAYCHMSA?

4.

HoOooo~NO O

15.
16.

[Iponomxute onpenenenune: «CHHYC OCTPOrO yria — 3TO...».
[Tpomomxute onpenenenune: «Kocunyc octporo yria — 3710...».
[Iponomxure onpenenenue: « TaHreHc ocTporo yria — 3710...».
CdopmynupyiiTe OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.

Yemy paBHO nipousBeaeHue tgX*ctgx?

Yemy pasen Sin(2x)? ChopMyaupyiiTe IpaBUiIO BEIYUCICHUS.

Yemy paBen €0S(2x)? ChopMynupyiTe mpaBuiio BEIYUCICHUS.
[Tepeunciute TpUTOHOMETPpHUYSCKHE (PYHKITUH, YKOKUTE X TTEPUOJIBI.
Yemy paBer nepuoa GyHKIuu Y=C0S(4X)?

€My paBeH nepuoja PyHKIUU y=cos(x/4)?

Onpenenute 001acTh 3HaYEHUS PYHKINHU Y=3C0S(5xX)?

[lepeuncnure crnocoObl peleHus TPUrOHOMETPUYECKUX YPaBHEHUIA.
PackpoiiTe anropuT™M pemieHHsT OJHOPOIHBIX TPUTOHOMETPHUYCCKUX

YPaBHEHHUH NEPBOTO MOPAIKA.

17,

Packpoiite anroput™m pemeHuss OTHOPOIHBIX TPUTOHOMETPHUUYECKUX

YPaBHEHHUH BTOPOTO MOPSJIKA.

IIpakTyeckass padoora
Oo0s13aTeIbHASA YACTh

Ilpu pewenuu 3a0anuin 1-4 3anumwiume npasuIbHLIL OMeEem U3 Yembvlpex
npeo0HCeHHbIX.

1. (1 6amr) B AABC sinCZQ—E. Kakast u3 cTOpOH SIBISI€TCS TUIIOTEHY30M

AABC?

A) AB; B) AC; B) BC; T') CB.

2. (1 6amn) Yriom kakoil uetBeptu siBigercs yroa a=400°?

A)LLB) I B) L T) IV.
3. (1 6amn) Kakue u3 GyHKIMI SBASIOTCS YETHBIMU?
A) y=sin x; b) y=cos x; B) y=tg x; I') y= ctg x.

1
4. (1 6amn) Kakue u3 uncen sIBISIOTCS KOPHEM YPaBHEHUS COS X = 5?



7T' —7_T' :7_T' :2_7T
A)x—g, B)X—g, B) X > INx x

Ilpu evinoanenuu 3adanuii 5-8 3anuwmiume X00 peuieHuUs U NOJIYYEHHLLI
omeem.

5. (2 6anna) Beraucaute: sin g + Cos g

. 2 : 2
6. (2 6anna) Hailigute 3HaYeHUE BhIpaKeHUs 4arccos§ - 4arcsin(- g)
7. (2 6amna) Jlokakute TOXxaecTBO: 2SiN(w/2+a) + cos(m — a)= cosa.

8. (2 6anna) Pemmre ypaBHenue: Sin® x - 4 sin x + 3 =0.

JIomOJIHATEJIHLHASA YACTh
Ilpu evinonnenuu 3adanua 9 3anuwiume x00, 000CHOBaAHUE peuleHUA U
NOJIyYeHHbLIL Omeent.

9. (3 6amna) Pemute cuctemy ypaBHEHUI
Xty=m
sin x+ sin y=2.
JTaJIOHBbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9

3a1aHusA

OtBer b A B b 1 21 - | Z42m, | (+2m; 2 +2m),
ne Z ne Z




Ilpaxmuueckasa padoma
3.4 Ilpou3eoonan hynkyuu, ee npumenenue

Oopaszosamenvhoie pe3yivmamaol, noodaexcaujue npogepke (31emenmol):
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07. T1K 1.2.

TeopeTnyecKne BOIPOCHI:

1. IIponomxure onpenenenue: «llocnenoBaTenbHOCTD — 3TO. .. ».

2. [IpuBenure npumep apupMEeTUIECKON TPOTrPECCHUH.

3. [IpuBenuTe npumMep reOMETPUIECKON IPOTPECCHUMN.

4. [IpuBenure mnpumep OECKOHEYHO YOBIBAaIOIIEH TIeOMETPUUECKON
IIPOTPECCHM.

S. [Iponomxure onpenenenue: «lIponzBoanas — 310...».

6. Packpolite reomeTpuuecKuii CMbICI ITPOU3BOJHOM.

7. IIponomxure onpenenenue: «KacarenpHas — 310...».

8. Packpoiite huzndeckuii CMbICI TPOU3BOTHOM.

Q. Ilepeuncinre mpaBuia BEIYACICHUS TPOU3BOAHBIX.

10. Yemy paBHa MpoM3BOJIHASA CTETIEHHON (QyHKIIUNA?

11. UYemy paBHa npou3BOJHAs IPOU3BEICHNUSA?

12. Uemy paBHa NMpoM3BOIHAS YACTHOTO?

13. Uemy paBHa MpoU3BOHAS CIONKHOU (QYHKITUU?

14.  CdopmynupyiiTe npu3HaK BO3pacTaHus PyHKIUU.

15. Cdopmynupyiite npusHak yObIBaHUS PYHKIUU.

16. CdopmynupyiitTe Ipu3HaK TOYKA MaKCUMyMa (DyHKIIHH.

17. CdopmynupyiiTe npu3HaK TOYKM MUHUMYyMa (QYHKLIHU.

18. CocrtaBbTe aJTrOPUTM pEIICHUS 3a7ad Ha HAXOXACHHUS HAHMOONBIIETO H
HAaWMEHBIIIETO 3HAYCHUs PYHKIIUU HA OTpe3Ke?

19. CocraBbTe aJTOPUTM HCCIICIOBAHUS M MTOCTPOCHUS Tpaduka PyHKIIUU C
ITOMOII[BIO TTIPOU3BOJHOM.

20. Kaxk HaliTu BEpTUKAILHYIO aCUMIITOTY rpaduka pyHKIUu?

IIpakTHyeckas padora
Oos3aTe/bHAsA YaCTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume nPAGUIBLHBLIIL OmM6Eem U3 UYemblpex
nPeoN0IHCEHHDBIX.
1. (1 6amn) Yemy paBHa nmpou3BoHas GyHKIUH y=COS°X?
A) y'=—sin’%; B)y'=-2sin’; B)y'=-2cosx sinx; I') y'=2cos Xx.

2. (1 6amn) [To xakoii U3 GOpMyIT BBIYUCISAETCS IPOU3BOIHAS POU3BEICHUS?
A) (u+v)’=u"+v’; B) (uv)’=u'v+uv’; B) (%)'= .

D)(H(g(x)) =f"(g(x))*g"(x).
3. (1 6amn) Pemure ypasuenue f'(x)=0, ecnn f(x)=3x% — 6x +4. Bribepute
OTBeT.

A)1;b)-1;B)4;T) -4.

vz !



4. (1 O6amn) Ha pucynke mzoOpaxken rpaduk mpousBogHou (yukmuu f(X),
ompeneneHHoi Ha wuHTepBasie (—10;8). HaiimuTe KOMMYECTBO TOYEK MaKCUMyMa
¢bynkiun f(X) Ha oTpeske [—9;6].

¥

A)5;b)4;B)2; TN 3.

Ilpu evinonnenuu 3adanuit 5-8 3anuwiume x00 pewienus u NOAYYEHHbHLI
omeem.
5. (2 Oamnma) MarepuanbHas TOUYKa ABMIKETCS MPSIMOJIMHEHHO TO 3aKOHY

x(r) = ~t* 4 6r’ —4r% 4505 (re X — paccTosiHUE OT TOYKHU OTCYeTa B MeTpax, t —
BpeMs B CEKyHJ1aX, U3MEPEHHOE ¢ Hauaja ABvkeHus ). Haligure ee ckopocTs (B M/C) B
MOMEHT Bpemenu ! = 3 c.

6. (2 6amra) Ha pucynke nzoopaxén rpaduk ¢pynkuu Y = f(X) 1 kacaTenpHas K
HEMY B TOUKe ¢ abciccoit Xo. Halimure 3naduenue npon3BoaHoi pynkmuu f(X) B Touke
Xo.

YA

3

.

(%x-2)(x+3) >0
(x-8)

8. (2 6amna) Uccnenosars pynxuuio f(x)=x — 3x u noctpouts eé rpadux.

7. (2 6anna) PemmTe HEpaBEHCTBO:

JdonoHUuTEIbHAS YaCTh

Ilpu evinonnenuu 3adanusa 9 3anuwiume x00, 000CHO8aAHUE peuleHUA U
HOIYYeHHbLIL Omeem.

9. (3 6amna) ®upme «CagoBOaY» BBIEIAIOT YYACTOK 3eMIM Iuomaasio 100 m2,
[Ipenyararot yeThIpe yyacTKa pasHbix pasMepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoi
y4acToK 0A00puT qupekTop ¢upMmbl «CaioBOa», YUUTHIBAs, 4YTO HEOOXOUMO OyIeT
MOCTaBUTH 3a00p IO NEPUMETPY?

ITAJIOHBI OTBETOB:



Homep 1 2 3 4 5 6 7 8 9
3agaHus

OtBer B b A B 8 1,25 | (-3;2), - 10x10
(8; +0)

Ilpakmuueckasa paboma
3.5 Muozozpannuku u mena epauwieHus
OopazoseamenvHbie pe3ynvmamot, nood1eHcauiue nposepke (INeMeHmol):

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07. IIK 1.2

TeopeTnyecKne BONPOCHI:

1. [Iponomxure onpenenenue: «MHOTOrpaHHUK — 3TO. ...

2. IIponomxure onpenenenue: «llpusma — 3to...».

3. [Ipomomxute onpeaenenue: «lIpsIMOYTONBHBIN Mapajuieienunes —
3TO...».

4, [Iponomxute onpexaenenue: «Kyd —a3t1o...».

S. [Iponomxure onpenenenue: «lIupamuna — 310...».

6. Chopmynupyiite CBOWCTBO 0 MPOTHUBOJIEKAITUX rpaHsax
napaJIesIenuIe1a.

7. CdopmynupyiiTe CBOMCTBO O AMArOHANISIX NMapalielenuneaa.

8. ChopmynupyiiTe CBOHCTBO O JHMAroHaad U JIMHEHHBIX pa3Mepax
OPSIMOYTOJIBHOTO MapaJlieenuneaa.

Q. Kaxkas npuzma Ha3piBaeTcs npsMon?

10. Kaxkas mpu3ma Ha3bIBa€TCS MPABUILHOMN?

11.  PackpoiiTe NOHATHE «ITpaBUIbHAS TUPAMUAA.

12. UYro Takoe anodema mpaBUILHON MUPAMHIBI?

13. B yem oTnuyme mOJHOW MOBEPXHOCTH MPHU3MBI OT MOJTHON MOBEPXHOCTH
MMAPaMHIBI?

14.  CdopmynupyiiTe TEOpeMY O BBIYUCICHUU OOKOBOM MOBEPXHOCTH MPSIMOUN
IIPU3MBI.

15.  Cdopmymupyiite TEOpeMy O BBIYUCICHUH OOKOBOW IMOBEPXHOCTH
MPaBUIILHOM MUPAMU/IBI.

16. HazoBute mnpemMersl W3 Bamieil MpPoPEeCCHOHATBLHON IEATEIHHOCTH,
KOTOpbIE UMEIOT (POPMBI MHOTOTPAaHHUKOB.

17. Kakue MHOrorpaHHMKM HasbiBaloTCsl mnpaBuibHbIMU? [lepeuncnure
IPaBUJIbHBIC MHOTOTPAHHUKH.

18. Ilponomkure onpeneneHue: « {lumuaap — 310...».

19. IIpomomxkure onpenenenue: «Konyc — 31o...».

20. IIpomomxute onpenesieHue: «Y CEUeHHBIN KOHYC — 3TO...».

21. Ilpomomxure onpexnenenue: «Llap —3to...».

22. Uro sABISETCS BBICOTOM YCEYEHHOr0 KOHyca?

23. Uro sBAsieTCS OCEBBIM CEUCHHUEM ITUIINH/IPA, KOHYCa, YCEYEeHHOTO KOHYCa,
mapa?



24.  TlepeuyucnuTe eAMHUIIBI U3MEPEHUS TIJIOMIAIU, 0ObeMa.

25. Yemy paBHO OTHOIICHHE IIJIOIIAJICH MOBEPXHOCTEW MOAOOHBIX (UTYD B
MPOCTpPaHCTBE?

26. Uemy paBHO OTHOIIICHHE 00BEMOB MOO0OHBIX (PUTYP B MPOCTPAHCTBE?

27. HazoBuTe mnpeaMeTsl W3 Balield MNPo(PecCHOHAIBHON AESITeTbHOCTH,
KOTOPbIE UMEIOT (DOPMBI TEJT BPAIIICHHUSI.

IIpakTnyeckass padora
Oo0s13aTeIbHASA YACTh
Ilpu pewenuu 3adanuint 1-4 3anuwiume npasuibHLIL OMEEM U3 Yemblpex

npPeo10HCEHHbIX.

1. (1 6amn) B kakux eAMHULIAX U3MEPSIETCS IUIOIAAb MOBEPXHOCTH
MHOTOTPaHHHKA?

A) B rpagycax; b) B merpax; B) B kBaapatHeix Merpax; [') B JByrpaHHBIX
rpaaycax.

2. (1 6amnn) Inomanb 6OKOBOM MOBEPXHOCTHU MPU3MBI BEIYHCIIAETCS 10 PopMmyIie:
A) S = S6OK + 2 SOCH-; B) S60K :POCH*H; B) S = B6OK + S SOCH; F) S6OK :2POCH*H-

3. (1 6amn) Yto sBNSETCS OCEBBIM CEUEHUEM YCEUEHHOTO KOHYyca?

A) paBHOOenpeHHBIH TpeyrojibHUK; b) paBHOOenpeHHas Tpameuus; B)
IPsIMOYTOJIbHUK; [) IpsiMOyTOJIbHAS Tpamnelusi.
4. (1 o6amn) Kakas ¢urypa moiiy4aercsi Mpu BpalleHUH MPSIMOYTOIHHOTO

TPEYroJIbHUKa BOKPYT OJIHOTO U3 CBOUX KaTeTOB?

A) xonyc; b) yceuennslit konyc; B) nupamupa; I') ycedennast nupaMuia.

Ilpu evinonnenuu 3adanuit 5-8 3anuwume x00 peuwieHus u NOAYYEHHbLLI
omeem.

5. (2 Gamma) Pebpo ocHOBaHUSI MPAaBWILHON TPEYTrOJbHOW MHUPAMHUIBI 3 M,
anogema 6M. Haiinure momaas 60KOBOW MOBEPXHOCTH TUPAMHUIBI.

6. (2 6anna) Jluaronans kyba paBHa V/588. Haiinute ero oobem.

7. (2 6amna) [IpsAMOYroJbHUK CO CTOpOHaMU 8CM M 3CM BpallaeTcs BOKPYT
Oosbiiei ctoponbl. Halimure oObeM, miomaau OOKOBOW M TOJIHOW MOBEPXHOCTEH
MOJIYYEHHOTO Tea.

8. (2 6anna) BerYuCIUTh MOBEPXHOCTh KPOHBI KyCTApHUKA, UMEIOMIETO (popMy
mapa paauyca 0,5 M. B oTBeT 3anummTe 4ucio, 1eJI€HHOE Ha TT.

JlomoJIHMTEIbHAA YaCTh

Ilpu evinonnenuu 3adanua 9 3anuwiume xo00, 000CHO8aHUEe peuwleHUA U
NOJIYYEeHHbLIL Omeen.

9. (3 6amma) Co3naTh MOJENHh KIIyMOBI, HMeEIOIIeH (popMy KOMOMHUPOBAHHOTO
F€OMETPUYECKOT0 TeJia, BBINOJHUTh HEOOXOJMMBIE pacueThl (TUIOIIAab, O00BEM,
KOJIMYECTBO Y BUJIBI CAXKEHIICB).

[Ipenmnonaraemeie MoieIU KITyMO:

ITaJIOHbI OTBETOB:




Homep 1 2 3 4 5 6 7 8 9
3aJaHusl
OTtBer B b b A 27 2744 | 72 m; 1 -
48 T;
64 1

Ilpakmuueckaa paboma

3.6 Ilepeooopasnas pynkyuu, ee npumeHenue

Oopaszosamenvubie pe3yiomamal, noodiexcaujue npogepke (31emMerHmot):

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07. IIK 1.2
Teoperuyeckne BONpochl:

1. [Mponomkute onpenencuue: «Pyukuus F(X) Ha3pIBaeTCS ... ».
2. PackpoiiTe reoMeTprUUECKU CMBICI ONIPEACICHHOTO UHTErpaa.
3 [Iponomxute onpeaeneHue: «KpruBoJMHeHas Tpaneuus — 3T0. ...
4. Chopmynupyiite popmyny Herotona-Jleitonuna.
3. B dem 3akimrogaeTcs oOIui BUJT BCEX MEPBOOOPA3HBIX ?
6. [lepeuncnuTe nMpaBuiia BBIYUCICHHAS] HHTETPAJIOB.

IIpakTHnyeckass padora
Qo0s3aTepbHAA YACTH
Ilpu pewenuu 3adanuit 1-4 3anuwiume npaeuibHbLL OMEEemM U3 Yemblpex

nPeo10IHCEHHDIX.

1. (1 Gamn) na xakod wu3 ¢yskumii (ynxums F(x)=x3-3x%+1 spagercs
nepBOOOpa3HOit?

A) f(x)=3(x2-2); b) f(x)=3x(x%-2); B) f(x)=3x2-6x+1; I') f(x)=3x%-6x.

2. (1 6ann) Jana Gpynkuus f(x)= 3x?+1. Yemy pasna F(1)

A)2:B)4:B)6:T) L.

3. (1 6ayn) O0mMit BUI BCeX NepBO00Opa3HbIX s f(X)=SIiNX?

A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.

. 2
4. (1 6amn) Berumciure onpeneneHHbli MHTErpa . | Xdx.
A)-1;b)1;B)-1,5;T) 1,5.

Ilpu evinoanenuu 3adanuii 5-8 3anuwiume X00 peuieHUs U NOJIYYEHHbLI
omeem.

5. (2 6amna) SAsnsercs ma F(x)=x3-3x+1 neppoobpasnoii mus Gpynkuun f(x)=3(x?-
1)?

6. (2 6amra) 3anaiite nepoodpasnyto F(x) mna ¢ynxuum f(x)=3x%-2X, ecnu
U3BECTHHI KoopauHaTel Toukd M (1, 4) rpaduxa F(x).
7. (2 6amna) Ha pucynke nzoopaxes rpaduk dpyukuun y=Ff(X), onpenenénnoii Ha



uatepBane (—3;11). Haiinure HaumMmenbiee 3HadeHwe ¢yHkiuu f(X)Ha orpeske
[2;9,5].
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8. (2 Gamma) Ha IpHcyHKe n300paxkeH rpaduk Hekotopor (ynkmmm Y=f(X).

. 5
[1oNB3ysICh PUCYHKOM, BBIYHCITUTE ONPEIETECHHBIA UHTErPa [ 1 (x)dx.

YA

4 y=1()

[ N ——
[P S —

JlomoJIHMTEILHAA YACTh
Ilpu evinonnenuu 3adanua 9 3anuwiume x00, 000CHOGAHUE pPEUICHUA U
NOJIYYEeHHbLIL Omeen.
9. (3 6aynna) BeraucauTs miomaab KIyMmObl, IEpUMETpP KOTOPO OTPaHUUYHBAIOT
muaun y=0, y=x, y=-2x+6. Pemuts 18yms criocodbamu. CrenaTh 4epTex.
ITaJIOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aaHusA
OtBer r A b r ma | xXx*+4 | -3 12 3




Ilpakmuueckas paboma

3.7 Cmenenu u kopnu. Cmenennasn ynkyus

OopazoseamenvHbie pe3ynvmamot, nood1edHcauiue nposepke (INeMeHmyl):
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

TeopeTnyecKkne BOIPOCHI:

1. ChopmynupyiiTe onpenesieHre CTeNeHHON (QyHKITUH.

2. [lepeuncnure cBOICTBa CTENIEHHONW (DYHKLUU C LIETIBIM [TOKA3aTEIEM.

3. Ilepeuncinre CBOMCTBA CTENEHM C JEHCTBUTEIBHBIM II0KA3aTEIIEM.
IIpuBenuTe npuMeEpHI.

4. Ilepeunciure CBOMCTBA KOpHSA HATypaidpbHOM creneHu. IIpuBenure
MIpUMEPBI

S. Ha uyro HeoOxomumo  oOpaTUTh BHUMAHu€ TPU  PEIICHUH
MPPaMOHAIBHOTO YPABHEHUS YETHOU CTENIEHU?

6. UeMmy paBeH KOPEHb YETHOU CTENEHU U3 OTPULIATEIIBHOTO Ynciia?
[IpuBenure npumep.

7. Yemy paBeH KOpEHb HEUETHOW CTENEHM W3 OTPULATEIBHOIO 4Yucia?
[IpuBenure npumep.

8. Ha 4ro crouT 0OparuTh BHMMAaHUE MNpPU PELICHUH HPPaAllMOHAIbHBIX,

JIPOOHO-pAIMOHANIBHBIX YPABHEHU U HEPaBEHCTB?

IIpakTHyeckass padoora
Oo0s13aTeIbHASA YACTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume npasuibHBIIL OmMeem U3 Uemblpex

nPeo10IHCEHHBIX.

1. (1 6amr) Mexnay KakuMu JBYMST HATypadbHBIMHU YACIIAMU HAXOUTCS YHCIIO
V19?

A)19u20;b)2u3;B)18u19;1") 3 u4.

2. (1 6amn) Onpenenure KOpeHb ypaBHeHHs X°=125

A)3.;b)-3;B)-5;T) 5.

3. (1 6amr) Pacmonoxute B OpsIKE BO3pACTaHUS Yncia; 2; i/g, V17

A) 2;3/5; Y17; B) 2; V17; 3/5; B) /5; 2; V17, ) Y17; 2; V5.

4. (1 6amr) YMHOXKas 4nclia ¢ OAUHAKOBBIM OCHOBAaHHUEM, UX CTEIICHH. . .7
A) ymHoxaeM; b) nenum; B) cknaasiBaem; I') otHuMaeMm.

Ilpu evinoanenuu 3adanuii 5-8 3anuwiume x00 peuieHus U NOJIYYEHHbLI

omeem.

5,58, .29

a -a

o 6,48
5. (2 6ama) Haiinure 3HaueHue Boipakerus ¢ mpu a=7.



(VI2+8)°

y 10+96
6. (2 6anna) Haiiiure 3HaUE€HUE BBHIPAKCHUS + :
7. (2 6aina) PaccrosiHre oT HaOII01aTEIISA, HAXOIAIIETrOCs Ha HEOOIBIIIOM BRICOTE
h krmTomMeTpoB Haj 3eMIIEH, 10 HAOIFOTaeMON UM JIMHUU TOPU30HTA BBIYUCIISICTCS 110

bopmyie I=v ZRh, rae R=6400 kM — paguyc 3emnu. C Kakoil BBICOTbI TOPU30HT
BUJICH Ha paccTOAHUM 48 KmoMeTpoB? OTBET BBIPA3UTE B KHIIOMETPAX.
8. (2 6amna) Pemmte ypaBrenue V —32-x=12.
JdonoaHuTeIbHAA YaCTh
Ilpu evinonnenuu 3adanua 9 3anuwiume Xx00, 000CHOBAHUE PEWIEHU U
nOIYyYeHHbLIL Omeem.

y=vXx
=X

9. (3 6amna) Pemute rpaduyuecku cucteMmy ypaBHEHHI: {

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a/IaHUA
OtBeT b r B B 49 2 0,18 -36 | (1; 1)




Ilpakmuueckas paboma

3.8 Ilokazamenvnasa pynkyus

Oopaszosamenvhoie pe3yiomamal, noodiexcaujue npogepke (31emMeHmot):
OK 1,0K 2,0K 3,0K 4, OK 5, OK 6.

Teopernueckue BONPOCHI:

1. Chopmynupyiite onpeneneHrne noka3aTeabHON QyHKITIH.

2. [Tepeunciute cBOMCTBA MTOKA3aTENBHON (DYHKITHH.

3. [lepeunciure criocoObl peleHUsl OKa3aTebHbIX YPaBHEHUN.

4, ChopmynupyiiTe nOpaBUIIO PEUICHUS] MPOCTEUIINX TOKa3aTeIbHbIX
HEPaBEHCTB.

S. B uem 3akitouaercs rpaduueckuii cnocod pemieHus: ypaBHEHUH.

6. IlpuBenutre mnpumep QGYHKIMOHAIBHOW 3aBUCHUMOCTH IOKa3aTEIbHOM
GYHKIIUY U3 peaTbHOM KU3HH.

IIpakTHyeckass padora

Oo0s13aTeIbHAS YACTh
Ilpu pewenuu 3adanunt 1-4 3anuwiume npasUIbHLIIL OMEEeM U3 YemMblpex

nPeo10IHCEHHDIX.

1. (1 6amn) IIpn xakoM 3HaueHuH a (yHKUMS y=a* ObIBaeT Ha Bceil 00jacTu
onpeneneHus?

A) a=; B)a=8,25; B) a=:I') a=V3.
2. (1 6amn) Ha pucynke n3zo0paxén rpaduk ¢ynkiuu Buaa f(x)=a*. Haiigute
snauenue f(2).
YA

::,-"

flx)=a"

.

_ ..ﬂ |
A) 25.; b) 5; B) 32; I') HeT BepHOTro OTBETA.
3. (1 6amr) OynkIus 3a1ana Gpopmyoit: f(x)Z(%)X. Yemy pasno f(-2)?

A) - B)-4:B) 4:T) V2.

1 x—13
— =3.
4. (1 6ann) Kopenb ypaBHeHUS (9) ?



A) 12,5; ) 13; B) 14; T) 15.

Ilpu evinoanenuu 3adanuii 5-8 3anuwmiume X00 peuieHUs U NOJIYYEHHBLI
omeem.

5. (2 6anna) Haiigure kopeHb ypaBHeHUs 3X12-5*3=12

6. (2 6amna) CKOJIBKO LIEJIBIX PEIeHUH MMeeT HepaBeHCcTBo 1 <7%1<49?
- 25—8x—x2

7. (2 6anna) Haiiaure Touky MmakcuMmyma QyHKIUA Y= :
8. (2 6amra) B xoze pacmaia paguoakKTUBHOTO M30TOIA €r0 Macca YMEHBIIASTCS

—t/T
—mp -2
10 3aKOHY m(t) o ’ Tae Mp— HadallbHasg Macca H30TOoIIa, t— BpCMsI,

IpolIeAlee OT Ha4allbHOIO MOMEHTa, | — Mepuoj moiypacnajga. B HavanbHBIN
MOMEHT BpeMeHH Macca nzorona 184 mr. [lepuop ero nomypacrajia cocTaBiasieT 7 MUH.
HaiinuTe, yepes cKoJIbKO MUHYT Macca u30Tora OyneT paBHa 23 Mr.

JIOmOJIHATEJIHbHASA YACTh
Ilpu evinonnenuu 3adanua 9 3anuwiume Xx00, 000CHOBaAHUE peuleHUA U
NOJIyYeHHbLIL Omeent.

y-2x=0
y-2*=0"

9. (3 6ana) Pemure rpaduuecku cUCTeMy YpaBHEHUM: {

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a aHuA
OtBer B A B A 1 2 -4 21 (2; 4)




Ilpaxmuueckasa padoma
3.9 Jlozapughmul. Jlozapugpmuueckan pynkyus

OopazoseamenvHbie pe3ynvmamol, nood1eHcauiue nposepke (INeMeHmyl):
OK 1,0K 2, OK 3, OK 4, OK 5, OK 6. I1K1.2

TeopeTnyecKre BOIPOCHI:

1. ChopmynupyiiTe onpeneneHue JorapupmMuueckon GyHKINH.

2. [Tepeuncnure cBoiicTBa JorapuPmMuyecKkon PyHKIIUH.

3. [Iponomxkure onpeneneHue: «Jlorapudm —sto...».

4.  UYemy paBeH jorapudm npousBeeHus?

5. Yemy paBeH jorapudm 4acTHOro?

6. [IpuBenure npuMepsl JOTapuPMUYECKOW CHOUPATH B TPUPOJE U B
OKpY>KaroIlleM MHUpe.

7. Ha 4yTo cTtoutr 0OpaTuTh BHUMAHHE MPU PEUICHUU JOrapuPMUUYECKUX U
YPaBHEHHI U HEPABEHCTB?

6. [lepeunciure criocoObl peleHus J0rapu(pMUIECKUX YPAaBHEHHM.

1. ChopmynupyiiTe mpaBWIO pEHIEHUS MNPOCTEUIINX JOTAPUPMUUECKUX
HEPaBEHCTB.

8. B uewm 3akmtouaercs rpaduueckuii cnocod pemieHus ypaBHEHUH.

6. IlpuBenutre mnpumep (YHKIIMOHATBLHOM 3aBUCHUMOCTH JIOTapu(pMHUUECKOM
(GYHKIIMY U3 peaTbHOM KU3HH.

IIpakTHyeckasi padora
Oo0s13aTeIbHASA YACTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume npasuibHLLL OMeEem U3 Yemblpex

nPeo10IHCEHHDIX.
1. (1 6ann) Kakas u3 pyHKIMil Bo3pacTaeT Ha Bceil 00nacTu onpeaeneHus?

A) f(x)=logs x; B) f(x)=0,7%; B) f(x)=x?; I) f(x)=log: x.

2x-3
x+7
A) (-7;1,5); B) (-0; -1,5), (7; +o0).; B) (-1,5; 7); I) (-o0; -7), (1,5; +o0).

2. (1 6amn) Ykaxute 00aacTh onpeneieHus GpyHkuun £{X)=1g

3. (1 6amn) Pacnonoxute B mopsake Bospacranus: logg s 4; loggs 0,4, logg s i.

1 1
A)logos 4; logos 0,4 ;10805 7 ; b) logos 4:10ggs ;10805 0,4;
1 1
B) loggs " loggs0,4;logps4; I logos 0,4; loggs " logg s 4.

4. (1 6amn) Haitaure xopens ypasrenns 1084 (S—x)=2.
A)11: B)-11; B) -3; T) 3.



Ilpu evinoanenuu 3adanuii 5-8 3anuwume x00 peuieHus U NOJIYYEHHbLI
omeem.

5. (2 6anma) Onpenenute 3HaueHHe BIpakeHus logg 2 + log, 3 +21°824,

6. (2 6ayua) YKakuTe HaMMEHBIIIEE 1[€I0€ PENIEHIE HEPABEHCTBA:
log;(6x-4) >2.

7. (2 6anna) Haiiaure Touky Mmakcumyma QyHKIUA
y=8In(x+7) — 8x+ 3.

8. (2 Oamma) Jlns oOorpeBa TMOMEIIEHUS, TeMIeparypa B KOTOPOM
nojepkuBaeTcss Ha ypoBHe T,=15° depe3 pammaTtop OTOIUICHHS TPOIMYCKAIOT
ropsayo Boay. Pacxom mpoxomsiieit yepe3 TpyOy pammaropa Boael m = 0,6 Kr/c.
[Ipoxoxas mo TpyOe paccTosHHE X, BOJA OXJIAXKTACTCS OT HAYAIbHOW TEMIIEPaTyphI

cm T, — T, Br-c
xX=0—1I10g, ——, ¢ =4200—
T:=91° no temnepatypsl T, mpuuém Y I'—T. rpe K- C —
Bt
Y =28—
TEIJIOEMKOCTh BO/IBI, M-°C — kosdounuent temnoobmena, a & =0,8 —

noctrosiHHas. Haitaure, 1o kakoil Temmneparypsl (B rpagycax llenmbcus) oxiamurcs
BOJIa, €CIU JJIMHA TPYOBI paguaTopa paBHa 144 m.

JIomOJIHATEJIHLHASA YACTh
Ilpu evinonnenuu 3adanua 9 3anuwiume x00, 000CHOBaAHUE peuleHUA U
NOJIyYeHHbLIL Omeent.

9. (3 6anna) Pemnre rpaduuecku cuctemy
. (yt+2x=1log3135-logs 5
ypaBHeHI/II/I.{ 2y-3x=6 :

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a/IaHHsA
OtBeT A r A b 5 3 -6 34 | (0;3)

Ilpaxkmuueckasn pa60ma

3.10 Muooscecmea. Inemenmul meopuu 2paghos

Oopazoeamenvhule pe3yrvmamal, HOOIEHcauUe nposepke (InemeHmol):
OK1,0K4,0K6,0K7. TIK1.2

TeopeTnueckue BONMPOCHI:
1. Chopmynupyiite onpeacieHue MHOKECTBA.
2. Ilponomxwute onpenenenue: «OObEAMHEHNE MHOKECTB — 3TO...».
3. IIpomomxkwure onpenenenue: «llepeceuenne MHOXKECTB — ITO...».



[Tponomxkute onpenenenue: «PasHOCTE MHOKECTB — 3TO...».

N300pasute o0beAMHEHNE ABYX MHOXKECTB Ha Kpyrax Diepa.

N300pasute nepecedeHre Tpex MHOXKECTB Ha Kpyrax Disepa.
Chopmymupyiite onpenenenue rpada. Uto Ha3pIBaeTCs BEPIIMHON, peOpoM
rpacda?

8. Kaxk HaiiTu cTreneHns BepuHbI rpada?

9. HazoBuTe OTIMYMTENBHBIE YePTHI TIOJTHOTO W HETMOTHOTO TpadoB.
10.Ha30BUTE OTIMYUTEIHHBIC YEPTHI CBSI3HOTO U HECBS3HOTO TpadoB.

No ok

IIpakTnyeckasi padora

OO0s3aTenpHas 4acTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume npasuibHbLL OMeEem U3 Uemblpex

npeodI0HCeHHbIX.
1. (1 6anmn) Kakas onepaius uzodpakeHa Ha kpyrax Jitiepa?

Q.
A)E=AUB; B)E=AnE; B) E=4\53,T) E=A-B.
2. (1 6amn) Kakoit rpad npencrasien?

A) nonueiit; b) venonueiii; B) AEPEBO; I') HyneBoi.

3. (1 6amn) I1arepo pabounx BCTPETUIIMCH MPU BBICAJIKE IBETOB B KITyMOBI.
CKOJIbKO BCETO OBLIO CAEIaHO PYKOTIOXKATUH

A)10;B) 11;B)5;T)6.
4. (1 6amr) Onpenenure CTEeHb BEPITUHBI B:

A

E E

A)8:B)11;B)3;T)5.

Ilpu évinonnenuu 3a0anuii 5-8 3anumiume xo00 pewienus u nOJy4eHHbLIL OMmeen.

5. (2 6amna) 1. Jlanbl 1Ba MHOXecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6, 9,
12}. 3anummte 1 n3006pasute rpaduuecku HoBoe MHOXeCTBO E: a) £ =AU B ; 0)
E=AnSE.



6. (2 6anna) KonuHbl 1py3bs 3aHUMAIOTCS KAKUM-HUOY/Ib BUAOM criopTa. 14 u3
HUX yBJeKarTcsa Ppyrdosom, a 10 — Gacker60si0M. U TONMBKO JBOE YBICKAKOTCS U
TEeM U APYTUM BUAOM criopta. Crosbko npy3eit y Tonu?»

7. (2 6anna) Ha pucyHke — cxema J0por, CBSA3BIBAIOIINX TOPOJICKKE TTapku A, b,
B, I', I, E. I[lo kaxxao1 gopore MOMXHO JIBUTaTbCs TOJBKO B OJHOM HaIIPABJICHUU,
yKa3aHHOM CTpeJikoi. CKOJIBKO CYIIECTBYET pa3IMUHbIX MyTel U3 mapka A B napk E?

B K
A \r \
o
B g

8. (2 Oamnma) MoKHO 1M HapHCcOBaThb M300pa)KEHHBI Ha PUCYHKE rpad He
OTpbIBasl KapaHJall OT OyMaru u IpoBOAs Kaxa0€ pedpo pOBHO OJIMH pa3?

JIOMMOJTHUTEJbLHAA YACTh
Ilpu evinonnenuu 3adanua 9 3anuwiume x00, 000CHO6AHUE DPEUICHUA U
NOJIYYEeHHbLIL Omeen.

9. (3 6amna) IlepByro wiM BTOPYIO KOHTPOJIbHBIE PabOTHI MO MaTEMAaTHKE
YCIIEIIHO Hamucainu 33 CTyAeHTa, MEPBYIO MM TPETh0 — 31 CTyIEHT, BTOPYIO WIIA
TpeTbto — 32 crtyneHta. He MmeHee IByX KOHTPOJIbHBIX paOOT BbIMOMHUIN 20
CTyneHTOB. CKOJBKO CTYJEHTOB YCHEIIHO PEIIWIA TOJbKO OJHY KOHTPOJBHYIO
padoty?

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3alaHusA
OTBerT B b 10 r - 22 8 HET 18

Ilpakmuueckan padboma
3.11 JDnemenmot KOMOUHAMOPUKU, CHIAMUCMUKU U MEOPUU 8ePOAMHOCM el

Obpazoeamenvnuvle pe3yromamel, nooaexcauiue nposepke (j1emMennol):



OK1,0K2,0K3,0K4,0K5. IIK1.2.
Teopernyeckne BONpPOCHI:

1.Ilponomxure omnpenenenue: «CiydaitHoe coObiTHE — 3TO...». [lpuBegute
npuMep.

2.IlpuBeauTe MpUMEP JOCTOBEPHOTO COOBITHSI.

3.IlpuBeauTte mpuMep HEBO3MOKHOTO COOBITHSI.

4 Ilponomkute onpeneicHne: «BeposaTHOCTh CIIy4aifHOTO COOBITHS — 3TO...».
5.ChopmynupyiiTe MpaBUIO HAXOXKIACHUS CIOXKCHHS BEPOSTHOCTEH.
6.ChopmynupyiiTe MpaBUIO YMHOKECHHS BEPOSTHOCTEH.

7.Kak Haiitu cpenHee apudMeTndeckoe YUCI0BOro psaa?

8.Kak HaiiTu MeInaHy YMCIOBOTO psAna?

9.Kak BbIUnCISIETCS pa3Max YUCIOBOTO psaa?

10./1514 yero Hy>kHbI AUarpaMmsl, rpaduku? Ilepeunciaure BUAbI JUarpaMm.

11.IlpuBeauTe npuUMepbl NPOSBICHUSA 3aKOHA OOJBIIMX YUCEN B MPUPOJIHBIX
SABJICHUSX.

12.ITpuBeauTe NpUMephl MPOSBICHUS 3aKOHA OOJBIINX YHCEIl B
OOIIIECTBEHHBIX SIBJICHUSX.

Yro n3yyaer craTuCTUKa?

IIponomxure onpenenenue: «CodyeTaHue — 3TO...».
IIponomxure onpenenenue: «Pa3melenre — 370.. ..
[Iponomxute onpexnenenue: «llepectaHOBKU — 3TO...».
[IpuBenuTe npuMep MHOXKECTBA U3 PEAIBHOM KU3HU.
[IpuBenuTe npuMep onepalnuy NepeceyeHms MHOKECTB.
[IpuBenure npumep onepauuu 0ObeAMHEHNUS MHOXKECTB.
[IpuBenuTe nmpuMep onepaluu pa3HOCTH MHOKECTB.
Packpoiite noHsTHs «rpad», «1€peBO», KLUUKID).

©CoNOUAWNE

IIpakTHuyeckas padora
Oos13aTe/IbHAS YaCTh

Ilpu pewenuu 3adanuit 1-4 3anuwiume npasunbHulil OmMeem u3 Yemulpex
nPeoN0HCEHHBIX.

1. (1 6ann) KomOuHaroprka — 3TO pas3ziesl MaTeMaTUKH, OTBEYAIOIINI Ha

BOIIPOCHI CKOJIBKUMH CITIOCOOAMH MOKHO BBIOPATh AJIEMEHTHI ...

A) 3a1aHHOTO KOHEUYHOT'0 MHOeCTBa; b) 6eckoneuHoro MHOKecTBa; B) mobdoro
MHOKeCTBa; [') HppallMOHaNbHBIX YHCEN.

2. (1 6ann) CoenvHeHus U3 N JIEMEHTOB, OTJIMYAIOIIMECS JPYT OT APYyTra TOJIBKO

TIOPSIIKOM PACIIOJIOKEHUS B HUX DJIEMEHTOB, HA3bIBAIOTCSI:
A) nepecranoBkamu; b) coueranmsimu; B) pazmemenusvu; ) komOnHAMSAMY.
3. (1 6amn) Yucmo Bcex BO3MOXKHBIX pa3MeIleHUH BRIYUCIAETCS 1Mo (popMmyiie:

A) A%=n(n-m); B) A%=n(n-1)...(n-m+1); B) AT= 2 ; ') A¥=n(n+m)

(n-m)?’




4. (1 6amn) I'pynnupoBka — 3710...

A) ynopsiioueHrue eIuHULl COBOKYITHOCTH IO MpU3HaKy; b) pa3ouenue enuHuil
COBOKYITHOCTH Ha TPYIIIBI IO Mpu3Haky; B) o0obOmenne enuHUYHBIX (akToB; I)
0000111eH1E eTMHUYHBIX TPU3HAKOB.

Ilpu evinoanenuu 3adanuii 5-8 3anuwmiume X00 peuieHUs U NOJIYYEHHBL
omeem.

5. (2 6amna) B cpennem u3 2000 cagoBbIX HACOCOB, MOCTYIUBIINX B IPOJaXy, 6
nojaTekaoT. Haiiaute BepoOSITHOCTH TOTO, YTO OAMH CIy4YailHO BBIOpaHHBIA AJis
KOHTPOJISL HACOC HE MOJATEKAET?

6. (2 6ama) CpaBHUTH BCXOXKECTh CEMSH JIFOOBIX TPEX BHIOB OJHOJICTHUX I[BETOB
3a nocieanue 3 roga. CocTaBUTh AHAarpaMmy IO HaWAeHHbIM JaHHbIM. Craenartb
BBIBOJIBI.

7. (2 6anmna) [{peToBOAY MPEAJIOKUIU YKPACUThH KIyMOY IIBETaMU, UCIOJIB3YS 3
BuJa. CKOJIBKO Pa3IMYHBIX BAPUAHTOB €CTh Y IBETOBO/IA, €CIIU €CTh BHIOOP U3 5 BUIOB
pasHoii paccaabi?

8. (2 6aia) CKOJIBKUMU CTIOCOOAMH MOKHO MOCATUTh 4 KyCTapHUKA B OJIUH PsiJ?

JIOMMOJTHUTEJbLHAA YACTh

Ilpu evinonnenuu 3aoanua 9 3anuwiume Xx00, 000CHOGAHUE PeUIEHUA U
NOJIYYEeHHbLIL Omeem.

9. (3 6ayta) YToObl NOCTYNUTH B MHCTUTYT Ha CHEIUAILHOCTh «Mactep caaoBo-
MapKOBOT'O U JIAHAA(PTHOTO CTPOUTENHCTBA», A0UTYPUEHT JI0JKEeH HaOpaTh Ha EI'D
He MeHee 70 6ayuToB 1o KaKIoMy U3 TPEX MPEAMETOB— MaTeMaTHKa, PYCCKHUH SI3bIK U
WHOCTPAHHBIN s3BIK. UTOOBI MOCTYNMHTHh Ha CHENUAIbHOCTh «Kommepmwsy, HYKHO
HaOpath He MeHee 70 0ayuIoB MO KaKIOMY W3 TPEX MPEIMETOB — MAaTEMAaTHKa,
PYCCKUH SI3bIK U OOIIECTBO3ZHAHUE.

BepositHocTh TOrO, urto abutypueHT 3. moiaydyuT He Menee 70 OamwioB 1O
maTeMatuke, paBHa 0,6, mo pycckomy s3biky — 0,8, Mo nHOCTpaHHOMY s13bIKy — 0,7
u 1o o6mectBo3Hanuio — 0,5.

Haiimute BepoATHOCTB TOTO, YTO 3. CMOXKET MOCTYIUTD XOTS OBl HA OJTHY U3 JIBYX
YIOMSIHYTHIX CTICIIHAIbHOCTEH.

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 3) 6 7 8 9
3aaHus
OTBer A A B A 0,997 - 10 24 0,408




Ilpakmuueckasa padoma
3.12 Ypasenenusa u nepasencmea

Oopa3zoseamenvHble pe3ynvmamot, noodaedcawjue nposepke (InemMeHnbl):
OK1,0K2,0K3,0K4,0K5 OK6IIK 1.2

TeopeTnueckne BONPOCHI:

Yo Ha3bIBaeTCA ypaBHEHUEM?
YTO 3HAYNT PEMIUTH ypaBHEHUE?
Yrto Takoe KOpeHb YPaBHECHHUS !
Yrto Ha3bIBAETCS HEPABEHCTBOM?
YTO 3HAYNT PEMINTH HEPABEHCTBO?
B ueM 3akimroyaeTcss «METOJ HUHTEPBAIOB)»?
Yo Ha3bIBAETCS pEUICHUE CUCTEMBI YPABHEHUM?
YTO 3HAYUT PEMIUTH CUCTEMY YPABHEHUI?
[Ipu pelieHMH Kakux YpPaBHEHH M HEpPAaBEHCTB, CIIEAYyEeT OOpaTHUTh
BHHMaHHE Ha 00JIaCTh JOMYCTUMBIX 3HAUEHUI1?
10. Ilepeuncnute ciOCOOBI pEelICHNs YPaBHEHUH.
11. Ilepeunciure ciocOObl pEHIEHUSI CUCTEM YPABHEHHI.

CoNOR~ODE

KonTpoJbHas padora
Oos3aTe/IbHAS YACTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume npasulbHGLL OMeEem U3 UemMblpex

npeodI0HCeHHBIX:
1. (1 6ann) Kakoe u3 uncen gBisieTcss KOpHEM ypaBHeHHs logo(x+1) =

1

A)-1;b)2;B) 1;T) 0.
2. (1 6aun) Kakue u3 ypaBHeHUN UMEIOT 00Jiee OJJHOTO KOPHS?

A) x*-6x+5=0; B) 32=9; B) (x-4)(x+3)(x-8)=0; I') 2x-7=0.
3. (1 6ann) Ompenenute BUI ypaBHEHUS v —32—x=2.

A) nuuetinoe; b) kBagpartHoe; B) uppanronansHoe; ) parmoHansHoe.

4. (1 6amn) OmnpeenuTe HaMMEHBIIEE 11eI0¢ PeLIeHNe HepaBeHcTBa 5 2<1?
A)-3;b5)0;B)3;T) -4.

Ilpu evinonnenuu 3adanuii 5-8 3anuwiume X00 peuwileHUs U NOJIYYEHHBLU
omeem.

5. (2 6anna) Haiiagute KOpeHb ypaBHEHHUS | x-3 | =2
{x -y=28,
6. (2 6aua) Pemmte cuctemy ypasuennii 12 Y = 16.



2x% — 5x
x—3

<X
7. (2 6anna) Pemre HepaBEeHCTBO

8. (2 6ana) Pemmre ypaBrenune (2x-3)V3x2%-5x-2=0

JIOMOJHUTEILHAS YACTh
Ilpu evinonnenuu 3adanusa 9 3anuwiume Xx00, 000CHOBAHUE pEUWIEHUA U
NOJIYYeHHbLIL Omeen.

2sin®x — \/gcos (g —x) = 0.

9. (3 6amra) Pemute ypaBHEeHHE . YKaxuTe
3
l—n;3n1 .
KOPHM 9TOTO ypaBHEHHs, TIPHHAIEKAIIIE OTPE3Ky L 2
JTAJIOHBI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9

3aJJaHuA

B 6 33

Oreer | B | A, | B | A |1,5| 10:2) |(—oo; OJU[2; 3] -1; | 27 /% 5% o

DoH/ OLICHOYHBIX CPEICTB AJIsA PyOe:KHOIr0 KOHTPOJIs (1o uroram 3.1 —
3.) Obpazosamenvhvie pe3yibmamel, noodaexcawue nposepke (1eMeHnbl):

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, IIK 1. 2

Oo0s3aTebHAA YACTDH
Ilpu pewenuu 3adanuit 1-4 3anuwiume npasuibHuliL Omeem U3 Uemovlpex
nPeo10IHCEHHDBIX.
1. (1 6amn) danst Touku A(2,0,5), B(-2,6,3). Kakue koopIMHATHI UMEET CEpeIUHA

orpe3ka AB — touka M?
A) M(0, 3, 4); ) M(2, 3, 4); B) M(0,- 3, 4); T') M(0, 3.- 4).

2. (1 6amn) Ipsmeie AB u C]I mapamnenshbie. Kakoe pacmoniokeHHe WMEIOT
npsimbie AC u BJI?
A) mapannensHble; b) nepnenaukynspueie; B) ckpemmBatotes; ') mepecekarorcs.

Tx /3

COS — =

6

3. (1 6amr) Haiimure KOpeHb ypaBHCHHS: 2 B orsere 3anummre

HauOOJIBIITUN OTPUIIATEIHHBIA KOPEHb.

A)-3;b5)0;B)-2;T') -1.

4. (1 6amr) Ha pucynke nzoopaxen rpadpuk npousBogHor ¢pynkuuu y=Ff(X). [Ipu
KaKOM 3HAa4YeHUH X (YHKIHS IPUHUMAET CBOE HauOoJIbIlIee 3HAUCHHE Ha OTpe3Ke [-4;
217



i

=y

A)0,5; B)-4: B)-5; D)L

Ilpu evinoanenuu 3adanuii 5-8 3anuwmume X00 peuwieHus U NOJYUEHHbLU
omeem.

5. (2 6anna) BepxHue KOHIIBI IBYX BEPTUKAJIbHO CTOAIIUX CTOJIOOB, yIAIEHHBIX
Ha paccTostHue 4 M, COEIUHEHbI MepekiaauHoi. Bricota oanoro cronbdba 10 M, a
npyroro 7 m. Hanigure nyiivHy nepekiaainHbl.

6. (2 6amma) Hanwet uetbipe Touku: A(0,1,1), B(1,-1,3), C(3,1,0) [1(3,2,2)
Joxaxwure, uto otpe3ku AB u CJl neprneHauKyIsipHbI.

7. (2 Gamna) JIBurasch co CKOPOCTHIO U =3 M/c, TPakTOp TamlUT CaHU C
cuinort F=40 xH, nampaBieHHOM MMOJ OCTPHIM YIJIOM ¢¢ K TOPU3OHTY. MOUIHOCTD,
pa3BHBaeMasi TPAKTOPOM, BhIUUCIAETCS 1Mo dopmyne N = Fvcos . Haliqute, nipu

KH - M
KaKoM yriie (B Ipagycax) 3Ta MOIIHOCTh Oyaet paBHa 60 kBt (kBr—»2310 € ).

8. (2 6anna) MarepuanbHas TOUKa JBMXKETCS IPIMOJIMHEWHO 110 3aKkoHy X(t)=t?-
13t+23 (rme X — paccTosiHuE OT TOYKH OTCYEeTa B MeTpax, {— Bpems B CeKyHIax,
M3MEpPEHHOE C Hayaja JBWXKeHUs). B Kkakoil MOMEHT BpeMeHU (B CEKyHAaxX) ee
CKOpOCTb ObliIa paBHa 3 m/c?

JlonoJTHUTEIbHAS YaCTh

Ilpu evinonnenuu 3adanua 9 3anuwiume x00, 000CHOBaAHUE peuwleHUA U
NOJIyYeHHbLIL Omeent.

9. (3 6amna) Pa30outh LBETHUK MPSAMOYT0JIbHOM (hOpMBbI (OTHOIIIEHHE CTOPOH 2:3)
Ha 4YacTH Ppa3IMYHOM IUIONMIAJU. YKaKHUTE pa3sHbIM IIBETOM MapaljiebHBIE,
MEePIEHANKYJISIPHBIE, CKPEITUBAIOIINECS OTPE3KU. PaccunTaTh KOJTMYECTBO CAXKEHIIEB
IBETOB JUIsl KaXkaoro cekropa. OGopMUTh CXeMy IBETHHKA (MOXKHO HCIOJIB30BaTh
KommnbtoTep). Hanpumep,

ITAJIOHBI OTBETOB:



Homep | 2 3 4 5 6 7 8 9
3aJaHus
Ot1BeT A I I b 5 - 60 8 -

I1II. OIMCAHUE OPTAHU3AIIMA OHEHUBAHUA U ITPABUAJI OITPEJAEJIEHUA
PE3YJIbTATOB OHEHUBAHMWS.

VYpoBeHb NOATOTOBKU OOYUaIOIIMXCs 0 y4eOHON TUCHMIIIIMHE OLIEHUBAETCs B Oayiax: «5»
(«oTmuHO»), «4» («xopoiioy), «3» («yIOBJIETBOPUTEIBHO»), «2» («HEYIOBJIETBOPUTEIHLHO).
OneHka «OTJIMYHO» - OOY4YaroLUiics MOKa3blBAeT IOJIHBIE M TJIyOOKHE 3HAHMS IIPOrPaMMHOIO
MaTepuaiga, JOTHYHO W apryMEHTHPOBAHO OTBEYaeT HA IIOCTABJICHHBI BOIPOC, a TaKXKe
JIONOJTHUTEIbHBIE BOIIPOCHI, TIOKA3bIBAET BEICOKUI YPOBEHb T€OpeTUUECKUX 3HaHuil. [IpakTuueckyto
yacTb BbioHAET Ha 100%.

OneHka «Xxopomo» - OO0ydJarooluiicss IOKa3blBaeT TINyOOKHE 3HAHHUSA IPOrpaMMHOTO
MaTepuajia, TPAaMOTHO €ro H3JIaraeT, JOCTATOYHO IMOJHO OTBEYAeT Ha IOCTABICHHBIN BOMPOC U
JIONOJTHUTEIbHBIE BOIPOCHI, YMeNo (popMynupyeT BbIBOJbI. B ToXke Bpems pU OTBETE JOMYCKAET
HECYIIEeCTBEHHBIE morpemHocTH. [IpakTnyeckyto yacTs BermoaseT Ha 90%-80%.

OreHka «yJOBIETBOPUTEIBHOY - 00YUaIOLIUIICS TOKa3bIBAET JOCTaTOYHbIE, HO HE INIyOOKHUe
3HaHUS MPOTPAMMHOTO MaTepHalia; IPU OTBETE HE JOMYCKAET IPyObIX OMIMOOK MIIM IPOTUBOPEUHIA,
OJTHaKoO B (hOpPMYJIMPOBAHUN OTBETA OTCYTCTBYET JJOJDKHAS CBSI3b MEXKIY aHAJIM30M, apryMEeHTalUeH
u BbBOAaMHd. /[l TOJy4YeHHs MPaBHIBHOTO OTBETa TpPeOYeTCs YTOYHSIOIIME BOIPOCHL
[IpakTryeckyro yacTh BboIHsET Ha 70%-60%.

OrneHka «HEYIOBIETBOPHUTEIBHO» - OOYUYAIONIMICS ITOKA3bIBA€T HEJAOCTATOYHBIC 3HAHUS
IIPOrpaMMHOI0 MaTepuayia, He CIIOCOOEH apryMEeHTHPOBAHO M IOCJEIOBATENbHO €ro M3jararsb,
JOTTyCKaeTcsl TpyOble OMMOKK B OTBETAaX, HEMPABWJIBHO OTBEYAET HA MOCTABJICHHBIA BOMPOC WIIH
3aTpyAHseTcs ¢ oTBeTOM. [IpakTHuecKkyro 4acTh BbIOAHSAET HAa MeHee 50%. Dk3aMeH 1no yueOHOMH
JVCHIUIUIMHE TIPOBOAMTCS B TIEPHOJ SK3aMEHAI[MOHHBIX CECCH, yCTAaHOBJICHHBIX KaJCHIapHBIM
y4eOHBIM IpauKOM.

DK3aMEeH NPUHUMAETCS TIPENOoJaBaTeIsIMA, KOTOpPbIE MPOBOIWIMA 3aHSATHS 10 JAHHON
y4eOHOM TUCHIUIUINHE.

Bo Bpemsi sk3ameHa yd4eOHOH NUCIMIUIMHE IOMYCKAETCSl MCIOJIb30BAaHUE HATrJISIIHBIX
nocoOuii, ”HPOPMALMOHHO-CIIPABOUHBIX MaTepHaJIOB B BUJAE TAOIUI] U CXEM, MepeueHb KOTOPBIX
3apaHee periJaMeHTHUPYeTCs.

Iv. KOMIIVIEKT OLHEHOYHBIX CPEJACTB JJIA IK3AMEHA o
OBIIEOBPA30OBATEJIBHON YYEFHON JUCHUIIJIMHE: <MATEMATHKA»

Kon ) | HauMEeHOBaHHUe Kpurepuu oneHku
popmMupyemMbIX KOMIIETEHIIH A

OK OI. - YPOBEHb OCBOCHUS CTYJIECHTOM MaTepHaa,
BriOuparth crocoObl perieHust 3a/1ad | MpeycCMOTPEHHOro yu4eOHOM MporpaMMoi 1o
npo(ecCUOHANBHON  JeATEIbHOCTH | YUeOHOU AUCHUILINHE;

NPUMEHHUTENIPHO K  Pa3JIMYHBIM | - TEOPETUECKHUE 3HAHUS P BBITOJTHEHUH
KOHTEKCTaM MPAaKTUYECKUX 3a/1a4;

OK 02. Mcmonb30BaTh COBPEMEHHBIE | - YPOBEHb 0O0OCHOBAHHOCTH, YETKOCTH,
CpeAcTBa  TOHMCKa, aHajgW3a | | KPaTKOCTU M3JI0’KEHUS OTBETA P COOIIOIEHUH
UHTEpIpeTanui  WHGOPMAIMK, | | IPUHIUIIA ITOJIHOTHI €70 COAEPIKAHUSL.




I/IH(I)OpMaHI/IOHHble TCXHOJOTHUHN A
BBITIOJTHCHHUA 3aJgad
HpO(beCCI/IOHaJILHOI?I ACATCIIBHOCTHU

OK 05. OcyuiecTBiasiTh YCTHYIO U
MUCBMECHHYI0O KOMMYHHUKAIIMIO Ha
roCy/1apCTBEHHOM SI3BIKE
Poccuniickonn ®Penepanuu ¢ yyeTom
OCOOCHHOCTEM  COIMAIBHOTO U
KyJIbTYPHOTO KOHTEKCTA

YciaoBua BbINOJTHEHUS 3aJaHusA

1. MecTo BBITIOJTHEHUS 3aaHis; KaOMHET MaTEMATHKHU

2. MakcuMabsHOE BpCM: BBIIIOJIHCHHA 3alaHUA: 90 MUHYT

3. Bel MOkeTe BOCITOJIB30BaThLC: Ta6J'II/H_[aMI/I paHHaHHOﬁ MEpPbI OCHOBHBIX YIJIOB B TDUTOHOMCTPUH,

Ta6J'II/II_IaMI/I IMIPOU3BOJIHBIX, Ta6J'II/II_IaMI/I HepBOO6p3.3HBIX.

Ha BbImONHEHME NHCHBMEHHOM HK3aMEHALMOHHOW paboThl IO MaTeMaTuke Jaercd 2

akajgemuueckux 4aca (90 MUHYT).

DK3aMeHaIMOHHAs padoTa COCTOUT UX 2-X YacTei: 00s13aTeIbHON U IOMOJHUTEIBHOM.

OOs3aTenpHast  4acThb COOCPIKUT

JIOTIOJIHUTENbHAS YaCTh — 00JI€€ CI0XKHBIE 3aJaHUSl.

IIpu BbIMONHEHUU 3afaHuil 00sA3aTENILHONW YacTU TpedyeTcs MPeNCTaBUTh XOJ PELIeHUs U
yKa3aThb MOJIY4YEHHbII OTBET. 3a IPaBUIIbHOE BHINOJIHEHHE JIIOOOT0 3aJaHUs U3 0053aTeIbHON YacTu
oOyyaromuiicss mosyyaer oguH Oayul. Ilpu BBINOIHEHWH 3alaHHUs U3 JOMOJIHUTENBHOM 4YacTH
Heo0X0IMMO MOJAPOOHO omucaTh XOJ peuleHus U AaTh oTBET. [IpaBuiIbHOE BBINOIHEHHUE 33JaHUN

MHMHHMAJIBHOTO  00S3aTEIBLHOTO

,[[OHOJ'IHI/ITCJ'ILHOI\/'I YaCTHU OLICHUBACTCA 3 Oamnamu vH 1-2 GayiaMu 3a YaCTHYHOE peuICHuc.
EaJ'IJ'II)I, IMOJIYYCHHBIC 3a BCC BBIITIOJHCHHBIC 3aaHWsA, CYMMHPYIOTCS.

IlIkana nepesooda 6ann106 6 ommemku no NAMUOANTLHOU cCUCHIEME

Ommemka

Yucno 6annoe,

Heo0xo0umoe 0111 NOJIYUeHUss OMMEMKU

«3» (y008.)

6-9

«4» (xopowo)

10-13

(e MeHee 00H020 3a0anus U3 OONOIHUMENbHOU YaACmiL)

«5» (omauurno)

oonee 16

(He menee 08X 3a0aHull U3 OONOJIHUMENbHOL YACMUL)

Oopaszoeamenvhule pe3yrvmamal, HOOIEHcAUUE NPOGEPKe (INeMEHMbL):

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.




IK3ameHauuoHHble 3A0AHUA NO MAMEMAMUKE
Oo0s13aTeIbHAS YACTh

IIpu BbIMOJIHeHUHU 3axaHuid 1-12 3anuiuMTe XO0A pelIeHUs] W MOJYy4YeHHbII

OTBET.

1. (1 6ann) Beraucnute: 2sin(m/6)+2cos(m/3)

2. (I 6ann) Ha puCyHKE KUPHBIMH
TOYKaMH  TIOKa3aHO CYTOYHOE  KOJHMYECTBO
O0CaJKOB, BBINAJABIIMX B OJJucte ¢ 7 mo 18
aexkabps 2001 roma. Ilo  ropuzoHTaM
YKa3bIBAIOTCA YWCA MECAIa, MO0 BEPTHKATH —
KOJIMYECTBO OCaJKOB, BBINABIINX B
COOTBETCTBYIOIIMWA J€Hb, B MUUIMMeTpax. Jns
HaIJBITHOCTH  JKUPHBIC TOYKHM HA  PHCYHKE

COCIHMHCHDBI JIMHUEH. OHpCIIeJII/ITe II0 PHUCYHKY, CKOJIBKO IIHefI BBIITaaJIo oonee 2

MUJUTUMETPOB OCATKOB?

3. (I 6ann) Mobunbubii Tenedon croun 16000 pybneii. Uepes HeKOTOpoe BpeMs
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LIEHY Ha 3Ty Mojeib cHu3WIU 710 15200 pyO6seii. Ha ckonbko mpoiieHTOB ObLiia

CHIDKEHA 11eHa?

4. (I 6ann) Ha tapenke 16 nupoxkoB: 7 ¢ peiOOii, 5 ¢ BapeHbeM U 4 ¢ BumHen. FOms
HayraJ BBIOMpaeT OJUH NUPOKOK. HalliuTe BEpOATHOCTH TOTO, YTO OH OKAXKETCS

1

C BUIIIHEHN.

S5. (1 6ann) Haiinure 3HaYeHWe BeIpakeHus log,2 + 10g, 32

6. (1 6ann) Halinure KopeHb ypaBHEHUS i—pi= 7,

7. (1 6ann) Pemmre HepaBeHCTBO 2™ > 64. B OTBET 3aNMIINTE HANMEHBILEE
MOJIOKUTETHHOE YHCTIO.

x+2 _ 1

8. (I 6ann) Haiinure kopenb ypaBHenus X 2 4

Q. (I 6ann) Haiinure npousBoaHY0 (yHKIIMM B TOuke x=0:
y =%x4 —6x° +7x-1

10. (1 6ann) lIBeTHUK, OPOPMIICHHBIN M0 MHAUBUAYAILHOMY 3aKa3y, HMEET

dbopmy nmnunHapa. Beicota 1nBetHuka 35 cM, auametrp ocHoBaHus 20 cMm. CKOJBKO
3eMJIM HE0OXOJMMO TTPUBECTH, YTOOBI IIBETHUK OB 3aMOJIHEH MOJHOCTHIO. B oTBeT

3aIlIUIINTC YMCJIO, ACIICHHOC Ha TT.

11. (1 6ann) Haitnute momans GUrypsl, n300pa’keHHOM Ha pPUCYHKE

INEN Z\

g

| 4 \

A \

12. (1 6ann) Teno pBuxkeTcs 1o 3akoHy S(t)=3t>+5t (M) Haiigure ckopocTs

TCJIa 4€pe3 Ic mocie Hayana JABUKCHHA.

17

1=



JIOMOJTHUTEJbLHAA YACTh

IlIpu evinonnenuu 3adanuii 13-16 3anuwiume x00 peuwieHus u NOJIY4YEeHHbLI
omeem

13. (3 6anna) BeraucanTe miomaab 3eMJId, OTBEACHHOIO IO KIIyMOY, IIEpUMETp
KOTOPOTO OTPAaHUYMBAIOT JIUHUM y=X>-2X-2 n y=-X>+2. Bemonnure yeprex. OTBET
JaiiTe B KBaJApaTHBIX METpax.

14. (3 6anna) Pemmre ypasHenue sin?X - 2sinx=0. B 0TBeT 3anuIIKMTE KOIMIECTBO
peIIeHMI, TPUHAISKAIINX POMEKyYTKY [0; 47.]

15. (3 6anna) Haiiaute 00beM MHOTOTpaHHUKA, H300paXKEHHOTO HA PUCYHKE (BCe

JIBYTPAHHBIE YIJIbI IPSIMBIE).

16. (3 6anna) TepBblit camoBOA BhICAKUBACT 126 ca)keHIIEB Ha 5 4acoB ObIcTpeEe,
yeM BTOpoH. CKOJIBKO Ca)KEHIIEB 3a YaC BHICAXKUBAET MEPBBIN Ca0BO/, €CJIM U3BECTHO,
YTO OH 3a YaC MOXKET BBICAJUTh HA 5 CAXKEHIIEB OO0JIBIIIE BTOPOTO?

ITaJI0HbI OTBETOB:
Homep |12 /3| 4 |[5|6 |78 |9] 10 |11|12|13|14|15]|16
3agaHus
OT1Ber 213|5/025(6|-7|1|-10| 7 (3500015119 |5 | 6 |13




