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OHGHO‘IHHG cpeacTtBa NpCAHAa3HAYCHDBI

1. O0mue moJI0KEeHUus

06paSOBaT€J'ILHLIX JIOCTHXKCHUN o6yqafoun/1xc;1,

0O0/1.12 «MaremaTuka.

IJIs1  TIPOBEPKU  PE3YJILTATOB U OLCHKHU

OCBOMBIIHMX IporpaMmmy JUCHHUIIJIMHBI

OHCHO‘IHBIC Cp€ACTBa BKIIOYAOT KOHTPOJIBHBIC MaTC€pralibl I MPOBEACHNSA TCKYIICTO

KOHTPOJIA M IIPOMEKYTOYHOH aTTeCTalluy B (hopMe SK3aMeHa.

1.Pe3yabTaThl 00y4yeHust

Konu I[nanupyemblie pe3ybTaThbl 0CBOCHHUS TUCHHUIIUHBI
HanMeHOBaHHUe
(l)Ole/lpyeMbIUX O6mue JAucuuniimHapHble
KOMIIeTeH Ui
OK 01. Beibupars
CIIOCOGHI PEIICHHUS B 4acTH Tpynosoro | [IP6G1. Bianenue MeTonaMu qoKa3aTeiabCTB,
BOCITUTAHUSA: - TOTOBHOCTh K | ITOPUTMAaMH pEIISHUS 33/1a4; yMEHHe

3a1aq
poheCCHOHATEHOM
JeSATCITBHOCTH
[IPUMEHUTEIEHO

K Pa3InYHBIM
KOHTEKCTaM

TPYAYy, OCO3HAaHUE IEHHOCTH
MacTepCcTBa, TpyAOIOOue; -
TOTOBHOCTh K AKTUBHOMU
JIEATEITLHOCTH
TEXHOJIOTUYECKOU u
COLIMANBbHON HAIpaBICHHOCTH,
CHOCOOHOCTh ~ MHUITUHPOBATD,
TUTAHAPOBATh u
CaMOCTOATENBHO  BBINOIHATH
TaKyIo JESTEIFHOCTE; -
MHTEpEC K pa3InyHbIM chepam
poheCCHOHATBEHOM
JIeSITeNIbHOCTH, OBnaneHue
VHUBEpPCAIbHBIMA ~ yYCOHBIMH
MO3HABATEIHLHBIMU
JIeHCTBUAMH:

a) 0azoBbIe JIOTUYECKUE
JIEHCTBUA: - CaMOCTOSATEIbHO
(bopMyTUpoBaTh u
aKTyaJU3upoBaTh  Mpodiemy,
paccMaTpuBaTth ee

BCECTOPOHHE; - YCTaHABJIMBAThH
CYIIECTBEHHBIH TMPHU3HAK WA
OCHOBAHHS JJIS  CpPaBHCHWSI,
KJaccu(pUKaIy 1 0000IIeHUS;

(OopMyIHPOBATh ONPEACTCHUS, aKCHOMBI U

TEOPEMBI, TPHUMEHATH WX, TPOBOINUTH
JOKa3aTeIbHBIC PACCY)KICHHS B  XOJHe
pelieHus 3aJ1ad; I1PG2. VYMmenue

OIEpUpOBaTh TOHATHUAMM: CTEIEHb YHUCIA,
morapuM UHCIa, YMCHHE BEITIOIHSITH
BBIUMCIICHUE 3HAYCHUU M TpeoOpa3oBaHUs

BBIpaKECHUI co CTEICHIMHU u
norapupMamu, TpeoOpa3oBaHus APOOHO
paOHAIIBHBIX BBIPa)KEHUI; I1P63.
Ymenne OIepHUPOBATh TOHSATHAMU:
palMOHANbHbIE, HppalMOHANBHbIC,
MOKa3aTeNbHbIE, CTETICHHEIE,
Jorapu(pMUYECKHe, TPHUTOHOMETPHUYECKUE

ypaBHEHUS U HEPABCHCTBA, UX CHCTEMBI,
I1P64. Ymenne omepupoBaTh MOHATHIMU:
GyHKIHS, HETpephIBHAS GbyHKIHS,
MIPOM3BOHA, nepBooOpas3Hasd,
oTpeeNIeHHBIN WHTErpal; yMeHHe
HaXOJIUTh TPOM3BOAHBIE 3JIEMEHTAPHBIX
GyHKIMIA, HCIIOJIB3YSI CIIpaBOYHEIE
MaTepHanbl; HCCIeoBaTh B MPOCTEHIINX
cinyyasix  (QyHKIMM HAa MOHOTOHHOCTD,
HAXOJUTh HAWOONbIINE ¥ HAUMCHBIIUC
3HaYCHHUsT (YHKIWH; CTPOUTHh TpaduKu

- OIpeacisATb e | MHOT'OYJICHOB C MCIIOJIB30BAHHUEM aIlrapara

JACATCIIBHOCTH, 3agaBaTbh | MAaTEMAaTHYCCKOI'O aHajIim3a, IIPUMCHSTH

napamMeTpbl MW KPUTCPUHU HUX | IPOU3BOAHYIO IIPpU PCHICHUW 3a7a4d Ha

JOCTHIKCHUA, - BbIABJIATH | IBHKCHHUC, peuiaTtb IPAKTHKO

3aKOHOMCPHOCTHU " | OPpUCHTHUPOBAHHLIC 3aJa4d Ha HanOOIbIIHE

IIPOTHBOPCHUSA B | © HAUMCHBIIIMEC 3HAYCHUs, HA HAXOXJICHUC
2
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pacCMaTpuBaACMBbIX SIBJICHUAX, -

BHOCHUTH KOPPCKTUBbBI B
JACATCIIBHOCTD, OLICHUBATh
COOTBCTCTBUC PE3YJIbTAaTOB

LSTISIM, OIICHUBAThH pHUCKH
HOCHC}ICTBI/Iﬁ JACATCIbHOCTHU, -
pa3BHUBaTh KpeaTUBHOE
MBIIIJICHUEC apu peuieHnn
JKU3HEHHBIX ~ mpobieM  0)
0a30BbIE  HCCIIEIOBATEIILCKHE
IEUCTBHUA: - BIAIETh HAaBBIKAMU
ya4e0HO HCCIIEAOBATENLCKON U

MPOEKTHOM JIeSATeTIbHOCTH,
HaBBIKAMHU pasperieHus
mpooiem; - BBISIBJIATD
PUIUHHO CJIC/ICTBCHHBIC

CBA3H u AKTYaJIM3UpPOBATh
3a/la4y, BbIIBUraTh THUIIOTE3Y

ee perreHus, HaxO0JINTh
apTyMEHTHI JUTSt
JTOKa3aTeIBCTBA CBOHX
YTBEPXKICHUH, 3a/1aBaTh
apaMeTphI u KpUTEPUHI
peIeHUs; aHAJTM3UPOBATh
MOTyYCHHBIC B XOJE PEHICHUS
3a1a4n pe3ynbTaThl,

KPUTHYECKH OIICHWBATh UX
JIOCTOBEPHOCTb,
MPOTHO3UPOBATh W3MEHEHHE B
HOBBIX YCIOBHSIX; -- YMETh
MePEHOCUTD 3HAHMS B
MO3HABATEIbHYIO "
MPaKTHIECKYIO obnacTu
JKU3HEACATCIBHOCTH, - YMETh
WHTETPUPOBATh  3HAHUSA W3
pa3HBIX MIPEIMETHBIX
obnacTeil; - BBIIBUTaTh HOBBIC
HJIEN, npeaiaratb
OpUTHHAIBHBIC TOAXOABl U
peIIeHus; M CIOCOOHOCTh WX
HCTIOJIb30BaHUS B
IMO3HaBaTCILHOMN Hu
COIMANILHOM MTPaKTHUKE

MyTH, CKOPOCTH W Yyckopenwms; IIPGS.

Ymenue OIepHUpOBaTh MOHSATHAMU:
pauvoHanbHas (YHKIMS, ITOKa3aTelbHas
byHKIHA, CTETEeHHAs byHKIHS,
norapupMudecKas byHKIIHNA,

TpUTOHOMETpHUYECKHE (YHKIMH, OOpaTHbIE
(GYHKIIMK; yMEHHE CTPOUTh TIpaduku
M3y4eHHBIX  (yHKOWH,  WCIONB30BaTh
rpaQUKy TNPH HM3YYEHHH TMPOIECCOB U
3aBUCHMOCTEH, TIpM pEIIeHUN 3a7ad W3
JPYTUX Y4eOHBIX TpPEAMETOB M 3alad H3
pearbHON KHM3HH; BBIpAXATh (GOpMyIaMu
3aBHCUMOCTH MexAy BennunHamu; [1P66.
YMeHue pemaTh TeKCTOBBIE 3a/1a9M Pa3HbBIX
TUNOB (B TOM YHCJIC Ha MPOLCHTHI, JIOJIH U
4acTH, Ha JABWXKEHHWe, paboTy, CTOMMOCTb
TOBapOB W YCIyr, HaJOTH, 3aladd U3
o0macTh  ympaBleHHA ~ JUYHBIMH U
ceMeiHBIMM  (pUHAHCAMM);  COCTaBIATH
BBIPOKEHHUSI, YPaBHEHHUs, HEPABEHCTBA H UX
CHCTEMBI TI0 YCIIOBHIO 3aJaqH, HCCIICA0BATh
MOJY4YeHHOE  pelleHHe ©  OICHUBATh
MpaBAONOAOOHOCTs pe3ynbraToB; 1IPG7.
YMeHune oneprupoBarh MOHATUSIMH: CpETHEES
apupmMeTniecKoe, MearaHa, HanOobIIee U
HavMeHbIlIee 3Ha4YeHUS, pa3max,
JWCTIEpCHUs,  CTaHJapTHOE  OTKJIOHEHHE
YHCIIOBOTO Ha0opa; yMeHHE W3BIIEKaTh,
MHTEPIPETUPOBATH nHpOpMAIHIo,
NpeACTaBIeHHYI0O B Ta0iumax, Ha
quarpammax, rpadukax, OTPaKArOI[YIO
CBOWCTBA peaJIbHBIX MPOLIECCOB U SIBJICHUH;
MPEACTaBIATh MHOOPMALUIO C MTOMOIIBIO
TabaWIl W JOuarpaMM;  HCCIIeIoBaTh
CTaTUCTUYECKUE JaHHbIE, B TOM YHCIE C
NMpUMEHEHHEeM Tpapudeckux MeTOJOB U
3NEeKTPOHHBIX cpenctB; [IP6S. Ymenue
ONEepHUpOBaTh  TOHATHAMH:  CITyYalHBINA
OMBIT M CIIy4ailHOE COOBITHE, BEPOSTHOCTh
CIIy4aifHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOSTHOCTh c WCIIOJIb30BaHUEM
rpadUgecKux METO/IOB; MIPUMEHATh
(GOpMyINIBI  CIIOXKEHHUST HM  yYMHOXCHUS
BEPOSTHOCTEH, KOMOMHATOpHBIE (aKThl U
(OpMyIIBI TIpH pElISHHU 3ajiay; OLICHUBATh
BEPOSITHOCTH peaTbHBIX COOBITHI;
3HaKOMCTBO CO CIy4alilHBIMH BEIHYHHAMH;
yYMEHHE TPUBOANTH MPUMEPHI IMPOSBICHU
3aKOHa OOJIBIINX YWCEN B NPHPOJHBIX H
obOmecTBeHHbIX sBacHUAX; [IP0Y9. YMmenue
ONEepHUPOBaTh MOHATHSIMHU: TOYKA, MpsAMas,
IUIOCKOCTh, TPOCTPAHCTBO, BYTPaHHBIN
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yroil, CKpEIUBAIOLIUECS HOpsIMBIE,
NapajuiebHOCTh U NEPIEHAUKYISIPHOCTh
OpsIMBIX M IUIOCKOCTEH, Yrol MEXAy
OpSIMBIMM, ~ YTOJI MEXAYy HpsIMOH U
IUIOCKOCTBI0, YrOJd MEXHAy IUIOCKOCTSMU,
paccTosiHMEe OT TOYKM JI0 IJIOCKOCTH,
paccTosiHUE MEXKIY HMPSIMBIMH, PACCTOSIHHE

MEXTy MJIOCKOCTSIMH; yMEHUe
UCIOIb30BATh  NIPU  PELIEHUHM  3a7a4
U3YyYEHHBIE (akTsI u TEOpPEMBI

IUTAHUMETPUH; YMEHUE OLIEHUBATh Pa3Mephl
00BEKTOB OKpyXkKaromero wupa; [IP610.
YMmenue OTIepUPOBAThH MOHATUSIMHU:
MHOTOTPAaHHUK, CEUeHHE MHOTOTPAHHUKA,
KyoO,

napajuIeNeuIe/, Ipru3Ma, MIPaMua,
¢durypa u moBepxHOCTh BpAICHNUS,
MWIAHAP, KOHYC, Tap, chepa, CeucHs
(uTypHI BpalieHus, II0CKOCTh,
Kacaromiascs chepbl, LUIMHIPA,
KOHYCA, IJIOMIalb TOBEPXHOCTH
MUPaMUbl, IPU3MBL, KOHYCA,
MWIAHIPA, THIOMAAb ChEephl, 00heM
Ky0a, IpsIMOYTOJIbHOTO
napasuieenuea, TMPaMHIBL,
IpU3MBI, HIWIMHIPA, KOHYCA, I1apa;
yMeHne n300pakaTh MHOTOT PAHHUKH
Y TIOBEPXHOCTH BPAIICHUS, UX CCUCHUS
OT PYKH, C TIOMOIIBIO YEPTEKHBIX
HHCTPYMEHTOB U DJICKTPOHHBIX
CPEICTB; YMEHHE PACIIO3HABATD
CUMMETPHIO B IIPOCTPAHCTBE; YMEHHE
pacro3HaBaTh MPaBUIIbHBIC
MHOTOTPAHHUKU;

[TP611 YMeHue onepupoBath
TIOHSTHSIMU: JIBIKCHIC

B IIPOCTPAHCTBE, MOJ00HBIE (PUTYPHI B
MPOCTPAHCTBE; UCITOIH30BATh
OTHOIIIEHUE TUIOIIAJIEH TOBEPXHOCTEHN
1 00EMOB TTOT00HBIX (DUTYp TIPH
peIIeHIH 3a/1a4;

[1P612. YMeHme BEIYUCIATE
TreOMETPUYECKHE BEIUINHBI (JJIHHA,
YTOJI, TIOMA/b, 00BEM, TUTOIIATH
MOBEPXHOCTH), UCIIOJIB3YS U3yUCHHBIE
(hOpMyYIIBI M METOTHI;

[TP613. YMmeHnue onepupoBath
MOHATHSMU: TIPSMOYTOJIBHAS CHCTEMA
KOOpAMHAT, KOOPJUHATHI TOUYKH,
BEKTOp, KOOPIWHATHI BEKTOPA,
CKaJSIPHOE MIPOU3BEICHUE, YTOI MEXIY
BEKTOPaMH, CYMMa BEKTOPOB,
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MPOU3BECHNE BEKTOPA HA YHCIIO;
HAXOJWTh C IIOMOIIBIO H3YYCHHBIX

(hopMyI KOOPIUHATEHI CePEeIUHBI

OTpe3Ka, pacCTOSIHUE MEXTY IBYMS
TOYKAMHU;

[1P614. YMmenue BeIOUpaTh

MOJXOIAIIUNA U3yUYEHHBIA METO/T

Ul peuieHus  3ajadd, paclo3HaBaTh
MaTeMaTH4YecKue (hakThl

Y MaTeMaTU4eCKHe MOJEJIU B

MPUPOTHBIX U OOIIECTBEHHBIX

SIBIICHUSX, B ICKYCCTBE; YMCHHE

MPUBOIUTH IPUMEPHI MATEMaTHUECKUX
OTKPBITUH POCCUMCKON 1 MUPOBOI
MaTeMaTH4YeCKON HayKU.

OK 02. Ucnonn3oBarTh

COBpPEMEHHBIE
cpencTBa MOUCKA,
aHamm3a "
UHTEPIIPETAIU
UHPOPMAIHH, u
nH(}OpMaIOHHEIE
TEXHOJIOTHH JUTS
BBIIIOTHEHUST  3aja4y
poheCCHOHATBEHOM
JIeSITEIIbHOCTH

B oOmacTn LEHHOCTH
Hay4YHOTO TIO3HAHMUSL: -
c(hopMHPOBAHHOCTH

MHPOBO33PEHUS,

COOTBETCTBYIOLIETO

COBpPEMEHHOMY YPOBHIO
pa3BUTHSA HayKH "
o0rmIecTBeHHOH MIPaKTHKH,
OCHOBaHHOTO  Ha  JMaiore
KYIBTYp,  CHOCOOCTBYIOIIETO
OCO3HAHMIO CBOEr0 MecTa B
NOJNUKYIbTYPHOM  MHpE; -

COBEPIIIEHCTBOBAHUE SA3BIKOBOU
Y YUTATEIbCKON KYJIbTYpbI KaK
cpencTBa B3aUMOJIEVUCTBHUA
MEXAY JIOAbBMH M TMO3HAHUSA
MHpa; - OCO3HaHWE IIEHHOCTHU

Hay4HOUI JIEATEIILHOCTH,
TFOTOBHOCTh OCYIIECTBJISTh
MIPOEKTHYIO H
HCCIIeI0BATENbCKYIO
JIeATeIbHOCTh WHAUBUAYATHHO
n B rpynne. OsnageHue
YHUBEPCAIbHBIMU  yUeOHBIMU
[MO3HAaBaTEIbLHLIMU
JneicTBUsMH: B) paboTa ¢
uH(pOpMAITHCH: - BIAJETh
HaBBEIKAMU MOJIY4EeHUS
uH(POpPMAIINH W3 HCTOYHHUKOB
Pa3HbIX THIIOB,
CaMOCTOSITEIILHO
OCYUIECTBJISITh MOUCK, aHAHU3,
CHCTEMAaTH3aIIAIO H

I1P61. Bnagenne MeTomaMu JOKa3aTelIbCTB,
aJropuTMaMM pEIIeHUs 3ajJad; yMEHHE
(bopMyIHpPOBATh ONPEACICHHS, aKCUOMBI U

TEOPEMBI, MPHMEHATh HX, MPOBOJUTH
JIOKa3aTeNbHBIE  pacCy)KICHUS B XOJe
perieHust 3aj1a4; T1PG2. VYMenue

OTIEPUPOBATh TMOHATHSIMHU: CTCIICHb YHCIIA,
jmorapudM dUHCIA; yMEHHE BBIIOJHATH
BEIUMCIICHUE 3HAYEHUH W MpeoOpa3oBaHU
BBIPQKEHUH CO CTETEHSIMU U JorapudmMamu,
npeoOpa3oBaHusl JAPOOHO PpaAIMOHATBHBIX
Beipakenuid; [1P63. YMeHue omepupoBarth
TMOHSTUSIMHU: paroHabHEIE,
UppaIOHAIbHEIC, MoKa3aTeNbHbIC,
CTCTICHHBIE, nmorapuMUIecKue,
TPUTOHOMETPUYECKHE ypaBHEHU u
HEpaBEHCTBa, ux cucteMsr, [IP64. Ymenue
OIepHpOBAaTh MOHATUSIMU: ¢byHKIUS,
HENpephIBHAS  (PYHKIHWS, IPOU3BOIHAS,
nepBooOpa3Has, ONpeAe’IeHHBIH HHTEerpa;
YMEHHE HAXOAWTh TIPOU3BOIHEIC
JJIEMEHTApHBIX  (QYHKIHMHA,  HCIONB3YS
CIIPaBOYHBIC MAaTEpHAabl; HCCIEIOBATH B
npocredmmx — cinydasx — QyHKOMM  Ha
MOHOTOHHOCTh, HAXOIUTh HAWOOJBIINE U
HAUMCHBIITNE 3HAYCHHS (DYHKIIMIA;, CTPOUTH
rpadKi MHOTOWICHOB C HCIIOJB30BAHUEM
anmapaTa  MaTeMaTH4eCKOro  aHallu3a;
MPUMEHATh MPOU3BOAHYIO TPHU PEIICHUH
3aJad Ha JBIDKCHUE; pEIIaTh IMPAKTHKO
OpUEHTHPOBAHHBIEC 33JaYl HA HAUOONIbBIINE
Y HAVMEHBIINE 3HAYCHUS, Ha HAXOXKICHHUEC

MHTepIpeTalmio nHdopMarmu | IyTH, CKOpocTH u  yckopeHus; IIPOS.

pa3IUYHBIX BHUAOB U Q)OpM YMeHue OINEpHUPOBATH IIOHATUAMMU:

MIPECTABIICHHUS; Cc031aBaTh panroHaJIbHaA (byHKHI/IH, IIoKa3aTcjabHas

TEKCThI B Pa3IMYHBIX yHKIWS, CTCIICHHAsA (yHKums,
5
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dhopmarax c y4eTOM
Ha3Ha4YeHUs WHQOpPMAUU U
LENIEBON ayAUTOPHH, BBIOHpast

ONTUMAJIBHYIO dopmy
Hpe/ICTaBICHUS u
BU3YaJIN3alUH; OLICHUBATb

JIOCTOBEPHOCTD, JETUTUMHOCTb
WHOPMAIINH, €€ COOTBETCTBHUE

NPaBOBBIM U MOpalbHO-
3TUYECKUM HOpMaM; -
UCIIOJIb30BATh cpeacTBa
MHPOPMAITHOHHBIX u
KOMMYHHUKAaI[HOHHBIX
TEXHOJIOTUI B peuieHun
KOTHUTUBHBIX,
KOMMYHUKaTUBHBIX u

OpraHM3allMOHHBIX  3a1ad C
COOITIOZICHNEM TpeboBaHMH
3PrOHOMUKH, TEXHUKHU
Oe3onacHoOCTH, THTHEHBI,
pecypcocbepekeHus,
MPaBOBBIX M ITHYECKHX HOPM,
HOpM MH(POPMAITMOHHOI
0€30MacHOCTH, -  BIAJETh
HaBBIKAMH PAClIO3HABAHUS U
3aIIHUTHI UHPOPMAIIHH,
MHPOPMAITIOHHON
0€30MMacHOCTH JIMYHOCTU

nmorapupMudecKas byHKIAA,
TPUTOHOMETPUIECKHE (DYHKITUH, OOpaTHBIE
GyHKIMH; YMEHHE CTPOHUTH Trpaduku
U3YYCHHBIX  (DYHKITHA, UCIIOJIh30BATh
rpaduKd TP U3YyYCHUH TNPOLIECCOB U
3aBHCUMOCTEH, MPH pEIICHUH 3aaad W3
JIPYTUX Y4eOHBIX IPEJMETOB M 3aJady u3
pearbHON JKWU3HHU; BEIpaXKaTh (QopMyraMu
3aBUCUMOCTH MEXAy BenuuuHamu; [1PGO.
YMeHne permarh TeKCTOBBIC 33a9l Pa3HBIX
TUNOB (B TOM YHCJIe Ha HPOLICHTHI, JOJIH U
YacTH, Ha IIBUXKCHUE, PaboTy, CTOMMOCTH
TOBapOB M YCIYr, HAJIOTH, 3aJa4dl U3
obmacth  ympaBleHHWS ~— JUYHBIMA |
ceMeiHbIME  (UHAHCAMH);  COCTaBJIATH
BEIPKCHUS, YPAaBHEHUS, HEPABEHCTBA U UX
CHCTEMBI TI0 YCIIOBHIO 3aJlauH, UCCIIEI0BATh
MONyYCHHOE  pEIIeHHe W OICHUBAThH
MPaBIOMOAOOHOCTh  pe3ynbTaToB; [IPO7.
YMeHune onepupoBaTh NOHATHAMH: CpelHEee
apupmMeTnIecKoe, MearuaHa, HanboJIbIIee
HanMeHbIlIee 3Ha4YeHUs, pasmax,
IUCTIEPCHsI,  CTaHJApTHOE  OTKIOHCHUE
YHCJIOBOTO HAOOpa; YMEHHE W3BIICKATH,
HHTEPIPETUPOBATH rH(pOpMAaITHIO,
npeAcTaBleHHyl0o B Tabnumax, Ha
quarpaMmax, rpadukax, OTPa)KaroIIyio
CBOWCTBA pealbHBIX MPOIECCOB U SBIICHHIA;
MPEICTaBIATE HHGOPMAIMIO C ITOMOIIBIO
Ta0MI] W  JOUarpamMM;  HUCCIIEAOBaTh
CTaTUCTUYECKUE JaHHbIE, B TOM 4YHCJE C
MPUMEHEHUEM TpapUIEeCKUX METOIOB W
ANIEKTPOHHBIX cpencts; [IP68. VYmenue
OTIEPUPOBATH MOHATHIMH: CITYIalHBIA OTIBIT
W Cclly4ailHO€  COOBITHE, BEPOATHOCTb
CIIy9aliHOTO COOBITHS; YMEHHUE BBIYHUCIIATH
BEPOSTHOCTh c UCIIOJIb30BaHUEM
rpaduIecKux METOJIOB; MPUMEHSTh
GOpMyINIBI  CIIOKEHHS W YMHOXEHHS
BEPOSATHOCTEH, KOMOMHATOpHBIC (DAKTHI U
(GOpMyIIBI TIPH peIlleHUH 3aj]ad; OILICHUBATh
BEPOSTHOCTH peaTbHBIX COOBITHIA;
3HAKOMCTBO CO CIIyYailHbIMH BEJIMYUHAMU;
YMEHHE TPUBOJUTH TPUMEPHI MPOSBICHUS
3aKOHa OOJIBIIMX YHCENl B MPUPOAHBIX M
oOmecTBeHHBIX sBIeHMSIX; [1P69. YmMmenue
ONEepUpOBaTh IMOHATHIMU: TOYKA, IMpsIMasi,
IUIOCKOCTh, TPOCTPAHCTBO, JBYTPAHHEII
yrod, CKpEIIMBaIOIINECS psMBbIE,
MapajIeIbHOCTh W TEPICHIUKYISIPHOCTD
NPSAMBIX W TUIOCKOCTEH, Yrol Mexay
OpsIMBIMH, YTOX  MEXKIy TpSIMOH |
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IIJIOCKOCTBIO, YIoJl MEXKAY IINIOCKOCTSAMH,
pacCTossHUEC OT TOYKMU 10 IIJIOCKOCTH,
paccToaHnue MCEKAY MMPAMBIMU, PACCTOAHUEC

MCKOY IIJIOCKOCTAMMU, YMCHUEC
HCII0JIB30BATh opu PEHICHUN 3aaa4
HU3YYCHHBIC q)aKTI)I )41 TCOPEMbL

[UTAHUMETPUH;, YMEHHE OICHUBATH Pa3sMephl
00BeKTOB OKpykKaromero wmwupa; [1P610.
VYmenne OTIepUPOBATH MOHSITHSIMU:
MHOTOTPaHHHUK, CEUYEHHE MHOTOTPAaHHHUKA,
Ky0, Tapaiiesnenunea, npu3Ma, Mupamua,
durypa W  TMOBEpXHOCTh  BpAIICHUS,
UUIMHAP, KOHYyC, Imap, cdepa, CeueHHs

¢burypst BpallleHUs, IIIOCKOCTb,
Kacaromasics cdepbl, LMIMHAPA, KOHYCA,
TUTOIA b MTOBEPXHOCTH TUPaMHIB,

HpPU3MBI, KOHYCa, LMJIMHIpPA, IUIONIA/b
cepsl, 00BeM Kyba, MPIMOYTOIHHOTO
napajuieNienumnena, HTHPAMHUIbI, IPHU3MBL,
IWIMHApa,  KOHyca,  IIapa;  yMEHHe

n300paxars MHOTOTPaHHUKU u
MOBEPXHOCTH BPALICHHUA, HUX CEYEHUSA OT
pyKH, c MOMOILBIO YEPTEIKHBIX

WHCTPYMEHTOB M OJJIECKTPOHHBIX CPEJCTB;
YMEHHE pAaclo3HaBaTb CUMMETPHIO B
INPOCTPAHCTBE,  yYMEHUE  PACIIO3HABaTh
npaBWwIbHBIE ~ MHOTrorpaHHuku;  [IP611
YMmenue OTIepUPOBATH MTOHITUSMU:
IBUKCHUE B TPOCTPAHCTBE, IMOAOOHEBIC
Gurypel B TIPOCTPAHCTBE; HCIOIH30BAThH
OTHOIIICHUE TUIOMIAZeii TMOBEPXHOCTEH U
00beMOB TOZIOOHBIX (PUTYp TIpH pelIeHUH
3agad; IIP612. VYMeHme  BBIYMCIATH
TCOMETPUICCKUE BEIMYMHBI (JJTUHA, YTOJ,
JIomaab, 00beM, IMJIOMAAh TOBEPXHOCTH),
UCTIONB3yd  W3ydeHHBIE  (HOPMYyIBI |
Meronbl; I[IPG13. VYmenue omnepupoBarth
MOHATUSAMHU:  TPSIMOYTOJbHAs  CHCTEMa
KOOpDAMHAT, KOOPIWHATHI TOYKH, BEKTOP,
KOOPIMHATEHI BEKTOpa, CKaJSIpHOE
MPOU3BEICHUE, YTOJI MEXIy BEKTOpaMH,
CyMMa BEKTOPOB, TPOU3BEICHIE BEKTOpa HA
YHCJI0; HAXOIUTh C MOMOIIBIO HU3YYCHHBIX
(dbopMyn KOOPOWUHATHEI CEPEIUHBI OTpE3Ka,
paccTosiHME  MEXKAY JBYMs — TOYKaMHU;
[1P614. Ymenuwe BBIOMpATh MOIXOMISIINI
W3YYEHHBIH METOJA Ui pelICHUs 3a7auH,
pacro3HaBaTh MaTeMaTHUYeCKHe (aKTBl U
MaTeMaTU4YeCKHEe MOJENIU B MPHUPOAHBIX U
OOIIECTBEHHBIX SBJICHUSIX, B HCKYCCTBE;
yMEHUE MPUBOAUTH MpUMEpPHI
MaTEMAaTUYECKUX OTKPBITUH POCCUHMCKOU U
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MHPOBON MaTeMaTHYECKON HayKH

OK 03. IInanupoBaTh
" pean30BbIBaTh
COOCTBEHHOE
npodeccruoHanpbHOEe U
JUYHOCTHOE
pa3BuTHE,
PEANPUHAMATEIBCKY
0 JICATEIBHOCTh B
poheCCHOHATEHOM
cdepe, HCIOIB30BATH
3HAHWS [0 MPABOBOM

u (buHaHCOBOM
TPaMOTHOCTH B
Pa3INn4HBIX
JKU3HEHHBIX
CUTYyaIUsIX

B o0macTu JTlyXOBHO
HPaBCTBEHHOI'O BOCITUTAHMUSL:

- c(hOopMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HaHWUS,
JTUYECKOTO  IOBEICHUS, -
CIIOCOOHOCTH OLICHUBATH
CUTYyallil0 ©W  TIPUHUMATH
OCO3HAHHbBIC pelieHus,
OpHUEHTHPYSCH Ha MOpPAIHHO
HPaBCTBCHHBIE ~ HOPMBI |
[IEHHOCTH; - OCO3HaHUE
JIMYHOTO BKIIAJIa B ITOCTPOCHUE
ycroiiumBoro  Oymymiero; -
OTBETCTBEHHOE OTHOLICHUE K
CBOWIM pOJUTENAM W (WJIH)
JPYTUM YIIeHaM CeMbH,
CO3/IaHUI0 CEMBM Ha OCHOBE
OCO3HAHHOTO MPUHATHS
LIEHHOCTEN CeMEWHOM KU3HU B
COOTBETCTBUU C TPAIUIHSIMU
HaponoB Poccum; Osnanenue

YHHUBEPCATbHBIMU
PETYISATUBHBIMU  IEHCTBHUSIMH:
a) CaMOOpraHU3aIus: -
CaMOCTOSATEITHHO
OCYIIECTBIIATh
MO03HABATEIbHYIO
NESITENLHOCTb, BBISIBJISITh
MPOOJIEMBI, CTaBUTH "
(hopMyIHpoBaTh COOCTBEHHBIE
3aayd B oOpasoBaTelbHOU

JACATCIIBHOCTH M JKH3HCHHBIX
CUTyalusax; - CaMOCTOATCIbHO

COCTaBJSITh  ITUIAH  PEIICHUS
POOJIEMBI c y4eTOM
UMEIOTITAX CSI pecypcos,
COOCTBEHHBIX BO3MOKHOCTEU U
NpeanoYTeHud; -  JaBath
OLICHKY HOBBIM CHUTYaI[MsIM;
CIOCOOCTBOBATH

(hopMHUpPOBAHHIO U
IIPOSBJICHUIO IIUPOKOU

SPYIUIMU B Pa3HBIX 00JACTAX
3HAHWH, MIOCTOSHHO IOBBHIIIATH

I1P61. Brnagenne MeromamMu [10Ka3aTeIbCTB,
ANTOPUTMAMU ~ pEIICHUS  3a/1a4; yMEHHUE
(hopMyIHpPOBATE OINPENCICHUS, AKCHOMBI U
TEOpEMBI, NPUMEHATH WX, IPOBOIUTH
JIOKa3aTeNbHBIE  PACCYXKICHHWS B XOJE
pemenus 3ana4; [1P64. YMenue onepupoBathb
TMOHSTHSMHU: GbyHKIHS, HeIpepbIBHAS
GyHKIMs, TpOU3BOAHAs, IEepBOOOpa3Hasi,
OTIpE/ICTICHHBIN MHTETpall; YMEHHE HAXOIUTh
MPOU3BOAHBIE  BJIEMEHTApHBIX  (YHKUUH,
UCTIONB3YS CIIPaBOYHEIC MaTepHUaIbI;
UCCIIEIOBaTh B IPOCTEHUIIMX  CIydasx
GyHKIMM HAa MOHOTOHHOCTb, HAaXOIUTh
HauOOJbIIIE W  HAWMEHbIIUE 3HAYCHUS
(YHKINIA; CTPONTH TpapUKH MHOTOUWIEHOB C
HCIOJIB30BAHUEM allapaTa MaTeMaTHUECKOro

aHaJIM3a; IPUMEHSATb [POU3BOAHYIO IPHU
pellleHud 3a7ad  Ha JABMJKEHHUE; pelarhb
IOPAKTHUKO OpPUEHTHPOBAHHBIE 33Jaud Ha

HauOOJbIIE W HaWMEHbBIINE 3HAa4YeHHUs, Ha
HAXO0XJEHHE IIyTH, CKOPOCTU M YCKOPEHHSI;

I1P65. YmeHue omnepupoBaTh HOHSATHIMH:
pannoHanbHass — (QYHKIUS, IIOKa3aTelbHas
byHKIHA, CTETEeHHAs ¢byHKIHUA,
sorapupMudecKas dhyHaKIIHIS,
TpUrOHOMeTpHUYeckne (YHKIUH, OOpaTHBIE
(YHKIIMK;  yMEHHUE  CTPOUTh  Tpaduku
M3yYEHHBIX byHKIHH, HCIIONIb30BATh
rpaduKd TP U3YyYEHHUH TIPOLIECCOB U
3aBUCHMOCTEH, TpW pemeHnd 3axad |3

IpyTUX Yy4eOHBIX MpeIMEeTOB M 3aJad U3
peabHONM  KW3HH; BBIpAXKATh (QOPMYITaMu
3aBUCUMOCTH Mexay BenuuuHamu; [1PG6.
YMeHue pelaTh TEKCTOBBIE 3aJjaud pa3HbIX
TUTMOB (B TOM YHCIIE HA MPOLEHTHI, JOJIU U
yacTH, Ha JBWXKCHHE, paboTy, CTOMMOCTH
TOBAapOB U YCIyT, HAJIOTH, 3a/1a4i U3 00JacTu
VIpaBICHUS  JUYHBIMA W CEMEHHBIMU
¢duHaHCaMN); COCTaBJISITh BBIPAKCHUS,
ypaBHEHUS, HEPABEHCTBA U HMX CHUCTEMBI IO
YCIOBHIO 3a[auyd, MCCIENOBATh IOJIyYeHHOE
pelleHNe W OICHWBATH TIPABIONONO00HOCTH
pesynbTatoB; [IP67. YMmeHuwe ornepupoBarh

cBOil  oOpasoBaTelbHbIi  n | NOHSATHSAMH:  CpefHEee — apu(MeTHYecKoe,

KyIbTYpHBI  ypOBeHb;  ©) | MeAMaHa, HaubonblUlee ¥ HaMMCHbILIEE

CAMOKOHTPOJIb: HCIIONB30BaTh | 3HAYCHHS, pasMaX, IAUCHEPCHs, CTaHIapTHOe

npueMsl  pediekcuu  uist | OTKIOHCHHE  4MCIOBOTO  Habopa; yMeHHe

OLIGHKM CHTYalliH, BbIOOpa | U3BJICKATh, HHTEPIPETUPOBATH HHPOPMALHIO,
8

1 nognucb

JOKYMEHT MOAMNCAH 3NIEKTPOHHOW MOANUCHIO

CsefeHuns o noanucax — Ha ancrte nognvcen. Mposepka NOAANHHOCTM — No QR-koay.

FTAMOY CO «HmxHeTarnnbCckui
TOProBO-3KOHOMUYECKUNIA
Konnemx»




BEPHOTO PEIICHHS; YMETh
OIIEHUBATh PHUCKHU u
CBOEBPEMEHHO MPUHUMATh
pEIIEHUS 110 MX CHIDKEHHIO; B)
SMOILIMOHAJIBLHBIM  MHTEIUIEKT,
Mpeanoiaraomuni
c(hopMHPOBAHHOCTH:
BHYTpEHHEU MOTHBAIUH,
BKJIIOUAIONIEH CTpeMJIeHHE K
JIOCTHKCHUIO TIENH W YCIEXY,
ONTUMHU3M, HHUIMATUBHOCTD,
YMEHHUE JAENCTBOBATh, HCXO.
A3 CBOMX BO3MOJHOCTEH; -
SMIIATHH, BKJTFOYAIOIICH
CIIOCOOHOCTH IMOHUMAaTh
9IMOLIMOHAIIEHOE COCTOSIHUE
JIPYTUX, VYUTHIBATH €ro TpH
OCYIIIECTBICHAN
KOMMYHHUKAITUU, CHOCOOHOCTH
K COUYYBCTBHIO u
COTIEPEIKUBAHUIO; -
COLIMAIBLHBIX HaBBIKOB,
BKJIIOYAIOIIMX CIIOCOOHOCTD
BBICTpaMBaTh OTHOIICHUS C
JIPYTUMH JTIOABMU, 3a00TUTHCH,

MPEICTaBICHHYIO B TabIuIax, Ha
quarpamMmax, — rpadukax, — OTpa)KaroIIyro
CBOWCTBA pealbHBIX IMPOIECCOB U SIBICHUU;
MPECTABIATE HWH(POPMAIMIO C  ITOMOIIBIO
TabIUIY u IrarpaMM; HCCIIETIOBATh
CTaTUCTUYECKHE JaHHbIE, B TOM YHCIE C

NpUMEHEHHEM TIpapHUuecKuX METOIOB U
JNEeKTPOHHBIX  cpenctB; [IP6S.  VYwmenwme
ONEepUPOBATh MOHATUSAMU: CITYYaHHBIN OMBIT U
ciTy4aifHoe coObITHE, BEPOSITHOCTh

CIIy4aifHOTO COOBITHS; YMEHHE BBIYUCIIATH
BEPOSATHOCTh c HCTIOTH30BAHUEM
rpaUuecKux METOJIOB; IPHUMEHATH (hOpMYITbI
CIIOXKECHUST W yMHOXKCHHS BEPOSTHOCTEH,
KOMOMHATOpHBIE (BaKkThl U (GOPMYJIBI MPH
pEIIeHUN 3a/av; OICHHWBATh BEPOSTHOCTU

peaNbHBIX ~ COOBITHH;  3HAaKOMCTBO €O
CIly4aiiHbIMH BEIMYUHAMY; YMEHHE
OPUBOAUTH MPUMEPHl MPOSIBICHUS 3aKOHA
OonpmMX ~ uyMcel B IPUPOAHBIX U

obOmecTBeHHBIX sBiaeHugx; [IP614. YMenue
BBIOMPATh TOIXOMSALIMA H3YYCHHBIH METO
JUIST  peIIeHds  3aJadd,  Paclo3HaBaTh
MaTeMaTH4yeckue (PakThl M MaTeMaTHUYECKUE
MOJIEIH B TPHPOTHBIX W OOMIECTBEHHBIX
SIBIICHUSIX, B MCKYCCTBE, YMEHHUE IPUBOIHUTH

IIPUMEPBL MAaTE€MaTUYECKUX OTKPBITHH
POCCUMCKOM W MMPOBOM MaTeMaTH4eCKOU
HayKH

OK 05.
Ocy1ecTBIsATh
YCTHYIO U
MUCHMCHHYIO
KOMMYHHUKAITHIO Ha
roCyIapCTBEHHOM
si3pIke Poccutickoi
denepanuu ¢ yueToM
0oco0eHHOCTEH
COLMAJIBLHOIO U
KYJbTYPHOTO
KOHTEKCTa

MIPOSIBIIATH HUHTEpEC u
paspemaTs KOH(IUKTHI

B oOmactu  3cTeTHMYECcKOro
BOCIIMTAHUSA: - DCTECTUYECKOE

OTHOIICHUC K MHPY, BKIIIOYas

3CTETHKY OBITa, HAYYHOTO W
TEXHUYECKOTO TBOPUECTBA,
CIopTa, TpyAa u

00IIIECTBEHHBIX OTHOIICHUIA,
CIIOCOOHOCTh ~ BOCIIPUHHMATH
pa3iuuHbIe BUIBI HCKYCCTBA,
TpamuIMl U TBOPYECTBO
CBOCTO W JPYTUX HApOIOB,
OIYIIATh SMOI[HOHATILHOE
BO3JIEHCTBUE  HCKYCCTBAQ;

yOEXICHHOCTh B 3HAYMMOCTH
IS JAYHOCTH U OOIecTBa
OTEYECTBEHHOTO ¥ MHPOBOIO

HCKYCCTBA, THUYECKUX
KYOBTYPHBIX  TPaAWIUA |
HapoJHOTO  TBOpYECTBA; -
TOTOBHOCTh K

CaMOBBIP@XEHUI0O B  Pa3HbIX
BHJIaX MCKYCCTBA, CTpPEMIJICHHE
MPOSIBJIATH KauecTBa

[1P61. Bnagenue MeToAaMH JOKa3aTEIbCTB,
ANTOPUTMAMH pEIICHUS 3a1ad; yMEHHUe
(GOpMYIHPOBATh ONPEACICHUS, aKCHOMBI H

TEOPEMBI, TPUMEHSITh WX, MPOBOIUTH
JIOKa3aTeJIbHbIE PACCYXKACHHUS B  XOJe
pelieHus 3a/1ay; I1PGS. YMeHnue
ONepUpOBaTb  MNOHATHUAMHU:  CIy4alHBIN

OIIBIT U CJ'Iy‘iafIHOG CO6LITI/IC, BEPOATHOCTDH
CHy‘I&ﬁHOFO CO6I)ITI/I$[; YMEHHUE BBIYUCIIATH

BEPOSATHOCTh c HCTOJIb30BAHNUEM
rpadaecKux METO/IOB; MIPUMEHATH
(GOpMYNIBI  CIIOXKEHUST W YMHOXKEHHS

BEPOSTHOCTEH, KOMOMHATOpHBIE (AaKThI U
(GopMyJIBI TIPH PEIICHUN 3al1av; OICHHBAThH
BEPOSTHOCTH peaTbHBIX COOBITHIA;
3HAKOMCTBO CO CIyYailHBIMH BEJIHMYHHAMU;
YMEHHUE MPHUBOAUTH HPUMEPHI MPOSBICHUS
3aKOHA OOJNBIIMX YHCET B MPUPOIHBIX H
o01ecTBEeHHBIX sABieHusX; 11P09. YmMmenue
OTICPUPOBATh TMOHATHSIMHU: TOYKA, TpsMasi,
TUIOCKOCTh, MPOCTPAHCTBO, JBYTPAHHBIN
yTolI, CKPEIUBAIOIIHECS TIPSIMEBIE,
MapauIeIbHOCTh M IEPHCHIUKYIIPHOCTD
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TBOPYECKOU JTUYHOCTH;
OBjaneHue YHHBEPCATbHBIMU
KOMMYHUKATHBHBIMH
NEHCTBUSMU: a) OOIIeHHe: -
OCYIIECTBIIATh KOMMYHHUKAIHH
BO Bcex cdepax KHU3HH;
pacno3HaBaTh HeBepOaIbHBIC
CpencTBa OOIIEHUS, TOHNMATh
3HAa4YEeHUE COLUAIBHBIX 3HAKOB,
pacro3HaBaTh  MPEAMOCHUIKH
KOH(IUKTHBIX CUTYyallud |
CMSIr4aTh  KOHQIMKTBL, -
pa3BepHYTO u JIOTHYHO
W3JIaraTh CBOIO TOUKY 3PEHUS C
UCIIOJIb30BAHUEM  SI3BIKOBBIX
CpenCTB

NpPSAMBIX M IUJIOCKOCTEH, Yrojl MEXIy
OpsIMBIMHM,  YIOJI ~ MEXAYy HOpsIMoil U
IJIOCKOCTBIO, YrOJI MEXAY IUIOCKOCTSIMH,
paccTositHMe OT TOYKM JO IUIOCKOCTH,
paccTOAHUE MEXAY IPSIMBIMH, PACCTOSHUE

MECKOY IIJIOCKOCTAMM, YMEHUC
HCII0JIB30BAaTh npu peUICHNn 3aga4
HU3YYCHHBIC (l)aKTI)I n TEOPEMbL

IUIAHUMETPUH; YMEHUE OLICHUBATh Pa3MeEPbI
00BeKTOB OKpyxaromero wmupa; [1P610.
YmMenue OIIEpUPOBATh MIOHATUSMU:
MHOI'OIr'paHHUK, CCUCHHUEC MHOI'OIr'paHHHKa,
Ky0, mapanienenuien, npu3Ma, mupamua,
¢urypa W  TOBEPXHOCTh  BpalleHH,
HUIMHAP, KOHyC, Imap, cdepa, cedeHus

¢burypst BpaIleHus, TUIOCKOCTb,
Kacaromasics cQepsl, NWIMHAPA, KOHYcCa,
TUTOIAIb MTOBEPXHOCTH MHUPAMUJIFL,

OpU3MBI, KOHyCa, NWIMHIPA, IUIOMAIh
cheprl, 00beM Kyba, NPIMOYTOJIHHOTO
napajuieenunena, OUPaMHIIbl, PU3MBI,
WIMHIpa,  KOHyca, IIapa;,  yYMEHHUe

H3o6pa>i<an, MHOT'OTPpaHHUKHU u
MOBCPXHOCTU BpallCHUA, HUX CCUCHUA OT
pPyKu, C IIOMOIIBIO YEPTEIKHBIX

WHCTPYMEHTOB W DJIEKTPOHHBIX CPECTB;
YMEHHE paCIlO3HAaBaTh CHMMETPHIO B
MPOCTPAHCTBE,  YMEHHE  paclo3HaBaTh
nmpaBWIbHBIE  MHOrorpanHukm;  IIPG11
YMenue OIepUPOBAThH MTOHATHIMHU:
JIBIDKEHHE B MPOCTPAHCTBE, IOJOOHBIC
Gurypsel B TPOCTPAHCTBE, HCIOJIH30BAThH
OTHOIIICHUE IUIOMIaIe TOBEPXHOCTEH U
00BbeMOB TIOZOOHBIX (UTyp TPW PEUICHUH
3agad; [IP012. VYmenue  BBIYMCIATH
TEOMETPUICCKIE BEIWYUHBI (UIMHA, YTOI,
oAb, 00beM, TIONIalb TOBEPXHOCTH),
UCTIONB3yS  WM3YYCHHBIE  (QOpPMYyNIBI |
Meronbl; [IP613. YmMeHuwe omepupoBaTh
MOHATUSAMHU:  TPSAMOYTONbHAS ~ CHCTEMa
KOOpPJIMHAT, KOOPAWHATHI TOYKH, BEKTOP,
KOOPIMHATHI BEKTOpA, CKaJSIpHOE
MPOU3BEJCHUE, Yroll MEXIy BEKTOpaMmH,
CyMMa BEKTOpPOB, IIPOM3BEICHUE BEKTOpa
Ha  YMCJIO;, HaXOOUTh C  ITOMOIIBIO
H3YYEHHBIX dopmyn KOOPIMHATHI
CepellMHbl OTpe3Ka, pPAacCTOSIHUE MEXIY
nByms Toukamu; [1P614. YmMenue BeiOupars
NOAXOMAIINNA  M3YYEHHBI  MeTod Ui
pereHus 3a7a4H, pacmo3HaBath
MaTeMaTH4Yeckre (pakThl 1 MaTeMaTHYECKUE
MOJIEIH B TIPUPONHBIX U OOIIECTBEHHBIX
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SIBIICHUSIX, B UCKYCCTBE; YMEHHUE TPUBOIUTH
MpUMEPBl  MaTeMaTHYEeCKUX  OTKPBITHI
POCCHUHCKON U MHUPOBOM MaTreMaTH4YeCKOU
HayKu

OK 06. IIposBnsTh
TPaXXIaHCKO
HNaTPUOTUYECKYIO
MO3ULIMIO,
JEMOHCTPUPOBATh
OCO3HAaHHOE
MOBEJIEHUE HA OCHOBE
TPaJIULUOHHBIX
POCCUICKUX JYXOBHO
HPAaBCTBEHHBIX
IICHHOCTCH, B TOM
YHCJIE C YYETOM
rapMOHH3ALHAN
MEXHaIlMOHAJIBHBIX U
MEKPEIUTHO3HBIX
OTHOILIICHUH,
IPUMEHSTh
CTaHJIapThI
AHTUKOPPYNLIHOHHOT
0 MOBE/ICHUS

- 0CO3HAaHNE 00YYArOIIUMHUCS
POCCUNCKON rpaxaaHCKON
HUJCHTUIHOCTH; -
1eJieHanpaBlIeHHOE Pa3BUTHE
BHYTPEHHEN IO3ULIUU
JUYHOCTH Ha OCHOBE JTyXOBHO
HPaBCTBEHHBIX IIEHHOCTEH
HapoaoB Poccuiickoit
denepanuu, ICTOPUUECKUX U
HaIllMOHAIbHO-KYJIbTYPHBIX
Tpaguuuii, GopMHpOBaHHE
CHUCTEMBI 3HAUNMBIX
IIEHHOCTHO-CMBICJIOBBIX
YCTaHOBOK,
AHTHKOPPYIIIHOHHOTO
MHUPOBO33PCHHUS,
MPaBOCO3HAHMS,
HKOJIOTUYECKON KYIBTYPHI,
CIIOCOOHOCTH CTaBUTH LU U
CTPOUTH KU3HECHHBIC IUIaHbI, B
YaCTH TPAKITAHCKOTO
BOCIIMTAHHSA: - OCO3HAHUE
CBOMX KOHCTUTYITUOHHBIX TIPaB
1 00s13aHHOCTEH, YBOXKCHHE
3aKOHA ¥ MPABOIMOPSIKA; -
MPUHATHE TPATUIIMOHHBIX
HaIllMOHAJIbHBIX,
00111eUeI0BEUECKUX
TYMaHUCTHYECKUX U
JIEMOKPaTHYECKHUX [IEHHOCTEH;
- TOTOBHOCTH TIPOTUBOCTOSITH
HJICOJIOTUH DKCTPEMH3MA,
HaIMOHAIN3Ma, KceHO(hoOuH,
JIUCKPUMHUHAITUH TI0
COIIMATBHEBIM, PEITUTHO3HBIM,
PacoBbIM, HAITMOHATILHBIM

I1P61. Bnagenne MeTogaMy IOKa3aTENLCTB,
aJrOpUTMaMH pEIICHHS 3a7ad4; YMEHHe
(hopMyIHpOBATh ONpEICICHIS, aKCHOMBI U
TEOpPEMbl, TMPUMCHATh WX, IPOBOAMTH
JIOKa3aTeNbHBIE  PACCYXKICHUS B  XOHC
penieHus 3aj1a4; T1P64. VYMmenue
OTIepUPOBATH TMOHSATHIMHA: GbyHKIHA,
HenpepbiBHAS ~ (QYHKIMS, POU3BOIHAS,
nepBooOpa3Hasi, OmpeleNeHHBIA WHTEeTpal;
YMEHHE HaXOIUTh TIPOU3BOIHBIC
AIIEMEHTAPHBIX GhyHKIHA, HCTIIONB3YA
CIIpaBOYHbIE MaTepHallbl; HCCIENA0BaTh B
OpOCTeWINX  ciydasx  (QYHKOUM  Ha
MOHOTOHHOCTh, HAaXOJWTh HaWOOJBIIHE H
HAaNMCEHBIITNE 3HAYCHUS (PYHKIUI; CTPOUTH
rpad)uKd MHOTOWICHOB C HCIIOJB30BAHUEM
ammapara = MaTeMaTH4YeCcKOTO  aHaJIM3a;
MPUMEHATh TPOU3BOJHYIO TIPH PEIICHUU
3aJlad Ha JBWKCHHE, peIlarh MPaKTHKO
OpUEHTHPOBAHHBIC 3a7a4i Ha HAWOOIBIIIHE
A HanMEHBIIME 3HAYCHHMS, Ha HAXOXKICHHE
MyTH, CKOPOCTH U YyckopeHus; [IPG6.
YMeHHe pemiaTh TEKCTOBBIC 3aJ1a4 Pa3HbBIX
TUTIOB (B TOM YHCJIC HA MPOIEHTHI, JOJIU U
4acTH, Ha JBWIXKEHHUE, paboTy, CTOUMOCTh

TOBapOB M YCIYyT, HAJIOTH, 3aJaddl U3
o0nacTH  yHpaBieHHs ~ JIMYHBIMH U
ceMeWHBIME  ()MHAHCAMHU);  COCTaBISTH

BBIP2)KCHHSI, YPaBHEHHS, HEPABEHCTBA M UX
CHCTEMBI IO YCJIOBHIO 33/1a4H, HCCIIEI0BATh
HONTy4YeHHOe  pEIIeHHe W OLEHMBATh
MPaBIOMOAO0HOCTh pe3ynbratoB; I[IPG7.
YMeHHe onepupoBaTh MOHATUSAMU: CpPEIHEe
apupmMeTniecKoe, MeIruana, HanOopliee u
HauMeHbIlee 3HAYCHUS, pa3max,
Jucnepcusi,  CTaHAApTHOE  OTKJIOHCHHUE
YHCIOBOTO0 Habopa, yYMEHHE W3BIIEKaTh,
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MpU3HAaKaM; - TOTOBHOCTb
BECTH COBMECTHYIO
JIeATEIHLHOCTh B HHTEpecax
TpaXIaHCKOTO OOIIECTBRA,
y4acTBOBATh B
CaMOYIIpaBJIeHUH B
ob1eobpazoBaTenbHOM
OpraHU3alUU U AETCKO
FOHOIIECKUX OPTaHU3AIMIX; -
YMEHHUE B3aUMOJIEHICTBOBATS C
COIMAJIbHBIMU MHCTUTYTaMH B
COOTBETCTBUH C UX
GYHKIHMSIMU U Ha3HAYCHHUEM; -
TOTOBHOCTh K TYMaHHUTAPHOU U
BOJIOHTEPCKOH AESTEIbHOCTH;
MaTPUOTUYECKOTO BOCITIUTAHHUS:
- chopMuUpPOBaHHOCTH
POCCUICKON IpaX1aHCKOU
UICHTUIHOCTH, TATPHOTU3MA,
YBa)X€HUS K CBOEMY Hapoy,
YyBCTBa OTBETCTBEHHOCTH
nepen Poaunoil, ropnoctu 3a
CBOM Kpaii, cBoro Poguny, ceoit
SI3BIK U KYJIBTYPY, MPOILIOE U
HACTOSIIEe
MHOTOHAIMOHAIILHOTO Hapoaa
Poccun; - mennocTHOE
OTHOIIIEHHE K
rOCyIapCTBEHHBIM CUMBOJIAM,
HUCTOPHYCCKOMY H
MPUPOTHOMY HACIIEIHIO,
MaMSATHUKAM, TPATUIHSIM
HaponaoB Poccun,
JocTkeHusM Poccnu B Hayke,
HCKYCCTBE, CIIOPTE,
TEXHOJIOTUSX U TPYIE; -
ueitHas yoe X IeHHOCTD,
TOTOBHOCTbH K CIIY)KEHUIO U
3amure OTeuecTna,
OTBETCTBCHHOCTH 32 €TO
Ccynb0y; OCBOSHHBIC
00yUaroMmuMucs
MEXIPEIMETHBIC TTOHATHUS U
YHHBEpCAIbHBIE Y4eOHbIe
JleicTBUA (pEeTyIaTHBHBIE,
[I03HABaTEJIbHEIE,
KOMMYHUKaTHUBHbIE); -
CIIOCOOHOCTh UX
HCIOJIb30BaHUS B
MMO3HABaTEIILHON U
COIMANIbHOM MPaKTHKE,
TOTOBHOCTH K

HWHTEPHPETUPOBATh uH(pOpMAIHIO,
MPEICTABICHHYIO B Tabimnax, Ha
auarpaMMax, rpadukax, — OTpaskKalomIyio

CBOHWCTBA peaNbHBIX MPOIECCOB U SIBJICHUH;
MPEICTaBIATE HWHGOPMAIIUIO C IMOMOLIIBIO
TaboWIl W JWarpaMM; — HCCIIEA0BaTh
CTaTHCTUYECKHUE NaHHBIC, B TOM YHCIE C
pUMEHEHHEeM TpaUYecKuX METOAOB U
JNEKTPOHHBIX cpeactB; IIP6G8. Ymenue
ONEPUPOBATH MOHIATUIMU: CITYYaHHBIHA OIBIT
U choy4ailHOe  COOBITHE, BEpOSTHOCTh
CIIy9alfHOTO COOBITHS; yMEHHE BBIYHCIATH

BEPOSITHOCTh c HCII0JIb30BaHUEM
rpaduIecKux METO/IOB; MIPUMEHSTh
GOpMyINIBI  CIOXEHHS W YMHOXCHUS

BEPOSTHOCTEH, KOMOMHATOpHBIE (aKTBl U
(GOpMyNBl IIpH PELICHUM 3a]ad; OLCHUBATh
BEPOSITHOCTH peaTbHBIX COOBITHIA;
3HAKOMCTBO CO CIIy4alHBIMH BEIMYWHAMU;
YMEHHE MNPUBOJUTH NPHUMEPHI IPOSBICHUS
3aKOHa OOJIPIIMX YHCeNl B INPHPOAHBIX H
00IIeCTBEHHBIX sABIICHUAX; 11P014. YMmenne
BBIOMPATh MOAXOAIMINI M3Y4EHHBIH METOX
JUIi  pelleHds  3a]add, pacro3HaBaTh
MareMaTrnieckne (hakThl 1 MaTeMaTHYECKHE
MOZAENU B IPHUPOAHBIX M OOIIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE; YMEHNE TIPUBOIUTD
NpUMepPhl  MaTeMaTHYECKHX  OTKPBITHIA
pPOCCUICKOM M MHPOBOH MaTeMaTH4eCKOU

HayKH
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CaMOCTOSTEIILHOMY
TUTAHUPOBAHUIO U
OCYILIECTBICHUIO y4eOHOM
JIeSITebHOCTH, OPTaHU3aIluH
y4e0HOTO COTPYIHHUYECTBA C
MearOrMIeCKUMHU
pabOTHUKAMH H
CBEPCTHUKAMHU, K YIACTHIO B
MOCTPOCHUH WHIIMBUIYaJIbHOM
00pazoBaTeNnbHON TPAeKTOPHUH;
- OBIIaJICHHE HABBIKAMHU
yae0HO-MCCIIeTOBATEIBCKOM,
MPOEKTHOW U COLMATIbHOMN
JIeSITEITbHOCTH

I1K 2.2. [IpousBoauts
pacueT U aHau3

AHAJIM3UPOBATH MOJIYYCHHBIC B
XOA€ peUuICHuA 3aJa4u

- YMCTb OIICPpHUPOBATL MOHATHAMH: CPCIAHECC

(bHHaHCOBO pe3yJIbTAThl, KPUTUYECKU apI/I(bMeTI/I[IeCKOC, MEauaHa, HauOoIbIIee U
IKOHOMHUYECKUAX OLICHUBATh UX JOCTOBEPHOCTh, | HAUMCHBINICC 3HAYCHUA, pasMax, MUCIIEPCHS,
IoKasaresyen TIPOTHO3HPOBATH H3MEHEHHe B | CTAHAAPTHOE OTKJIOHEHUE YHCIOBOrO Habopa;
pe3ynabTaTOB HOBBIX YCIIOBUSX; -- YMETh YMCHHC  M3BJICKATH, HHTEPIPETUPOBATD
JIEATEIbHOCTH IIEPEHOCUTD 3HAHUS B MH(OPMALIMIO, NPE/ICTABICHHYIO B Ta0lHIaX,
Oopranuzaiuu T03HABaTEIbHYIO U Ha JuarpamMmax, rpaukax, OTPaXaroLlyrO
IPAKTHYECKYIO 00IACTH CBOMCTBa pEaJIbHBIX IPOILIECCOB U SIBICHUMH;
JKU3HENEATENbHOCTH; - YMETh IpeaACTaBIATH HH(bOpMaHHIO C IIOMOIIbIO
WHTETPUPOBATH 3HAHUS U3 Ta6J'H/IH u AuarpaMm; HCCIeaA0BaThb
Pa3HBIX IIPEIMETHBIX CTaTUCTUYECKUE JaHHbIE, B TOM YHUCJIE C
obnacrei; NpUMEHEHUEM TpaQHUUecKuX METOIOB U
9JIEKTPOHHBIX CPENICTB
OLeHOYHbIE  CpEICTBAa  MO3BOJSIOT  OLEHMBATh  PE3yJbTaTbl  MNPEIMETHBIE,

MCTAapEAMETHBIC, TUYHOCTHBIC!

Pe3ynbTaThl 0cBOCHUS Iloxa3aTesn oueHKHU CpencrBa npoBepku
JTUCIUIIJINHBI pesyJjbTara (NeNe 3aanmii, MecTo,
BpeMsl, YCJI0BHUS UX
BbITNIOJIHEHH )
npeJIMeTHbIe
c(hOpMUPOBAHHOCTH TPEICTABICHIIA 3HaHUe MpUMEHEHU ! [Ipe3enTanus mno reme
0 MaTeMaTUKe KaK YacTH MHUPOBOM U3Yy4aeMBIX «Marematuka B GHOJIOTHH
KyJIbTYpbl U MECTE MAaTeMaTUKH B MaTeMaTUYECKUX (XuMuM, apXEOJOTHH U JIp.
COBpPEMEHHOM UMBWIM3ALNY, | TIOHSATHH B MaTeMaTHKe, | HayKaX IO BEIOOpY
criocobax ONMUCaHUs SIBJICHUM JIPYrUX HayKax CTyIeHTa)y. Beimonasercs
peaspHOro Mupa Ha CTYJICHTOM B T€UCHUE
MaTEMaTUYECKOM SI3bIKE yaeOHoro roma. B kauectse
c(hOpMUPOBAHHOCTH TPEICTABICHHIA 00BEKTa MOTYT BBICTYHATh
0 MaTeMaTUYEeCKHX IOHATHIX Kak paznu4HbIe
BaYKHEHIITUX MaTeMaTHYeCKUX MaTeMaTH4YeCKUE TTOHATUS
MOJIENISX, TTO3BOJISIIOIIUX OIHCHIBATH U3 pa3IMYHbIX Pa3JIeioB
W U3y4aTb pasHble MpoIlecchl U kypca. [Ipezenranus
SIBIICHUSI; TIOHMMAaHHAE BO3MOXHOCTH TOTOBUTCS CTYJEHTOM
aKCHOMaTHYECKOT0 MOCTPOEHUS CaMOCTOSITEIBHO JIOMA.
MaTeMaTH4YeCKUX TEOPUil TeMbl 1OKIa10B
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COTJIaCOBBIBAIOTCS C
npenojaBateneM. Cpok
HMCIIOJTHEHHMS — TTOCIEAHEE
3aHATHE TI0 BEIOPAHHOM
TEME.

KommekTuBHEBIN
HCCIEN0BATEIBCKUI TPOCKT
«[IpaBunbHBIE
MHOTOTPaHHUKH

BJIaJIeHNE METOJaMU JO0Ka3aTelbCTB
Y aJTOPUTMOB PEUICHUs, yMEHHE UX
NPUMEHSITB, MIPOBOJUTH
JIOKa3aTellbHble  PacCyXICHHS B
XOJIe peIIeHus 3a1a4

YMeHue 10Ka3bIBaTh
TOX/IECTBA,
00OCHOBBIBATh PEIICHNE
ypaBHEHUH U HEPABEHCTB

BJIaJICHUE CTaHJAPTHBIMU IpUEeMaMU
peleHus panroHaNBHBIX u
UPPALOHAIBHBIX, IOKAa3aTeJbHBIX,
CTENEHHBIX, TPUTOHOMETPUUECKUX
YpaBHEHUII UM  HEpPaBEHCTB, UX
CHCTEM; HCIIOIb30BAHUE T'OTOBBIX
KOMIIBIOTEPHBIX MpOrpamMMm, B TOM
qHciIe AJIS TIOMCKA MYyTH PELICHUs U
WIIOCTPAaUU PELIEHUs] ypaBHEHU
U HEPaBEHCTB

YMeHue pemarsb
CTaHIapTHBIC
HppanruoHaIbHBIE,
[IOKa3aTeNbHbIC,
TPUTOHOMETPHYECKHE
ypaBHEHUS U
HEpaBEeHCTBA; YMEHHUE
OCYIIECTBIIATh
rpauIecKu OUCK
KOpHEH ypaBHEHHUS B

Tect Ne 1, 3amanus 4—7

Excel
c(hOpPMUPOBAHHOCTH TPEICTABIICHHIA 3HaHUE OCHOBHBIX
00 OCHOBHBIX TIOHSATHSIX MOHSTHH
MaTeMaTHYeCKOTO aHallM3a W UX MaTeMaTHIECKOTO
CBOWCTBax, BIAJCHHE YyMEHHEM aHau3a, yMeHHE
XapaKTepPU30BaTh TTOBEICHIE aHAIM3UPOBATH
GyHKIUH, HCIIOJIb30BaHMe | TIOoBeleHUE QYHKIIUU C

TIMOJIYYEHHBIX 3HaHUHI JUIA OITMCaHUA
1 aHaJIn3a pCaJIbHbIX 3aBUCUMOCTEH

TOMOILBIO MPOU3BOJAHOM,
pelieHue 3a1a4 Ha
HaXOKJIEHUE
HaMMEHBIIIETO 1
HanOOJIBIIEr0 3HAYECHHU I

BJIQJICHUEC OCHOBHBIMH MOHITHSIMU O
IUIOCKAX ®  TMPOCTPAaHCTBEHHBIX
TCOMETPUYCCKUX  (PuUrypax,  ux
OCHOBHBIX CBOMCTBAX;
c(hOopMUPOBAHHOCTH YMCHHS
pacro3HaBaTh TeOMETPUIECKHE
Gburyphl Ha Yeprexax, MOJEIAX U B
peaJpHOM  MHpe;  [PHUMEHEHHUE
H3YUECHHBIX CBOWCTB
reoMeTpudeckux ¢uryp u hopmyn
JUISE  pEIICHUS  TEOMETPUICCKUX
3ala4 M 337a4 C IPaKTUYECKUM
COJIepIKaHIEM

3HaHUE aKCHOM, TEOpEM
CTepEOMETPHU, YMCHHE
HaXOJMTh Ha YePTEKaX
CKPEIIMBAIOIINECS,
nepeceKaronmect,
MEPICHTUKYIISIPHBIE U
napaJuieIbHBIE MPSMBIC,
YMEHHE BBIYKCIISTh
TUTOTIIA TN TIOBEPXHOCTH U
00BEMBI peaTbHBIX
Mozenen
reOMETPUYECKUX TeI

c(hOpMUPOBAHHOCTH TPEICTABICHHIA
0 Ipoleccax U SIBICHUSIX, UMEIOIIUX
BEPOSITHOCTHBIN XapakKTep,

YMeHue BEIYUCIATh
BEPOSTHOCTHU COOBITHI C
OMOIIBI0 (popMyITBI
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CTaTUCTUYECKUX 3aKOHOMEPHOCTAX
B peaJbHOM MHpE, OCHOBHBIX
TOHATHUSIX DJIEMEHTApHON Teopuu
BEPOSATHOCTEW; YMEHHI HaXOIWUTh H

KIIACCUYECKOT0
oTpeieNIeHHS
BEpPOSITHOCTH (B TOM
YHCIIe UCTIONB3YS

OIICHHUBATh BEPOSTHOCTH | (OPMYIIBI U IPaBUIIA
HACTYIUICHUS cOOBITHI B | KOMOMHATOPHUKH),
MPOCTEHIITNX MPAKTUYECKUX | CBOMCTBA BEPOSITHOCTH,
CUTYaIHIX u OCHOBHBIE | TEOPEMBI CIIOKEHHUS U
XapaKTEePUCTUKU CIIy4allHBIX | YMHOKEHHS
BEIUYHH BEPOSATHOCTEN
BIIaJICHHE HaBbIKAMH YMeHne BhIYUCTSATh
HCII0JIb30BaHUS TOTOBBIX | JIOTapu(MEI, IEPEBOAUTH
KOMITBIOTEPHBIX ~ MpOTpaMM  TMpH | W3 rPajycoB B pajuaHbl,
pelIeHnH 3a1a4 U3 paanuaHoB B TPAIYCHI,
BBIYUCIIATH 3HAYCHUS
TPUTOHOMETPUYECKUX

(YHKIIHH, TIOJCUYUTHIBATH

KOJINYECTBO KOMOMHAIIHI

C TIOMOIIbIO0 BCTPOCHHBIX

hyHKIHHA

MeTanpeIMeTHbIe
— yMEHHUE CaMOCTOATENbHO | YMeHue camoctosTenbHo | [IpesenTarus mo teme
OTpeAeNATh LEIH NCATENBHOCTH W | (OpMyIUpOBaTh Leib | «MaremaTnka B OHOJIOTHH
COCTaBJISITh IUIAHBI JICATEIBHOCTH, | HCCIIEOBAHUS, €T0 TUIaH; | (XMMHUH, apXEOJIOTHH H JIp.
CaMOCTOATEIHHO OCYILIECTBIISITD, YMEHHE HaXOUTh HayKax 10 BEIOOpY

KOHTPOJUPOBaTh U KOPPEKTUPOBATh
JIeATENbHOCTh; HCIIOJIb30BaTh BCE
BO3MOYHBIE pecypchl JUTSL
JIOCTH)KEHHUS ITOCTaBJICHHBIX LIEJIEH U
peanu3aluyu IJIAHOB JESTEIbHOCTH;
BBIOMpATh YCIIEIIHBIE CTPATETHH B
Pa3IUYHBIX CUTYaIUIX

HUCTOYHUKYU HH(POpMAITUU
0 3aJJaHHOU TEME

CTyzeHTa)». BrimonHseTcs
CTYAEHTOM B TCUEHHE
yuebHoro rona. B xauecTse
00BEKTa MOTYT BBICTYIATh
pa3iauuHbIe
MaTeMaTu4ecKue MOHATUS
U3 pa3InYHbIX PA3/EI0B
kypca. [IpezenTanus
TOTOBUTCS CTYACHTOM
CaMOCTOSITENIBHO A0MA.
TeMmbl noKIIag0B
COIJIACOBBIBAIOTCA C
npenoaasareneM. Cpok
UCTIOJIHEHHUS — TIOCIIE/IHEE
3aHATHE TI0 BEIOpaHHON
TEMe.

KonnexTuBHslit
UCCIIEIOBATENBCKHM MPOEKT
«IIpaBunbHbIE
MHOTOTPaHHUKH»

YMEHHE TMPOAYKTUBHO OOLIAThCA H

YMeHnue npolyKTUBHOTO

KonnekTuBHbIN

B3aUMOJICHCTBOBAaTh B  IIPOLIECCE o01IeHHus U HCCIIeI0BATENbCKUN MTPOEKT
COBMECTHOU JEeSATEILHOCTH, B3aHMOJICHCTBHUS B «ITpaBunbHbIE

YYUTHIBATh TO3UINHT JpYrux | TMpoLecce COBMECTHOW | MHOTOTPAHHUKH
YY4aCTHUKOB JESTEILHOCTH, | pabOThI HAZl IPOCKTOM

3¢ eKkTUBHO pa3pemarh KOHQIUKTH

BIIaJICHUE HaBBEIKAMH Brnanenne HaBBIKAMU [Ipe3eHTanus o reme
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MMO3HABATEIILHOM, yaeOHo-
HCCIIEOBATEIBCKOM W TMPOEKTHOU
JIEeATEILHOCTH, HaBBIKAMU
paspenieHus mpooieM; CIIOCOOHOCTh
U TOTOBHOCTh K CaMOCTOSITEIIbHOMY
MIOUCKY METOJIOB peLIeHus
MPaKTUYECKUX 3a/a4, NMPUMEHEHHUIO
PAa3IMYHBIX METOJIOB MMO3HAHUSA

yaeOHO-
HUCCIIEN0BATEIbCKON U
MPOEKTHON
JIeSITETbHOCTU

TOTOBHOCTH U CHOCOOHOCTH K
CaMOCTOSITENNbHOW WH(OPMAIIMOHHO-
MI03HaBaTEIbHOM JeSITENIbHOCTH,
BKIIIOYasl YMEHUE OPUEHTHPOBATHCA

B Pa3NIUYHBIX MCTOYHHUKAX
UHPOPMAIHH, KPUTHYIECKH
OLIEHMBAaTh W HHTEPIPETHPOBATH
WHQOPMAIMIO, MOIyJaeMyl U3

Pa3JINYHbIX HCTOYHUKOB

YMeHue HaXoIUTh
HMCTOYHHUKYU HH(pOpMAITIU
110 TEME MPOEKTA,
OLICHUBATb €€
JIOCTOBEPHOCTh

BJIaACHHUEC S3BIKOBBIMH CPCACTBAMMU:
YMEHHUE SACHO, JIOTUYHO W TOYHO

YMeHue To4HO, SICHO,
JIOTUYHO MPEACTABIIATD

u3NaraTh CBOIO TOYKY 3pEHHS, pe3yNbTaThI
HCIIOJIb30BaTh aJIeKBaTHBIC HCCIIEI0OBATEIbCKOM
SI3LIKOBBIC CPEJICTBA JEeITCILHOCTH
BIIaJICHIE HaBLIKAMH YMeHue o1eHUBaTh
MO3HABATEIHHONH pedrekcuu  Kak MIOJIHOTY U
OCO3HAHHMS COBEPIIAEMbIX JEHUCTBUI JIOCTOBEPHOCTh

U MBICIIUTEIBHEIX TIPOIECCOB, WX nH(popMaIu,

pe3yNbTaTOB U OCHOBAHWM, I'PAHHULL
CBOETr0 3HaHUS W HE3HAHUs, HOBBIX
MO3HABATEIbHBIX 3alady U CPEACTB
JUTSL X JTOCTHXKEHUS

MIPEJICTABIICHHON B
MPOEKTE, JOKIAJIE;
OTIPEIENSITh OCHOBHBIC
HarpaBJIeHUs
HanpHenmen
HCCIICA0BATEIIbCKOM
paboThI MO BEIOpAaHHOM
TEME

«Marematuka B OHOJIOTHH
(XuMuHU, apXeoJIOTUU U Jp.
HayKax 10 BEIOOpY
CTyJIeHTa)». BhImonHseTcs
CTYICHTOM B TCUCHHE
yuebHOro Tona. B xauecTse
00BEKTa MOTYT BEICTYHATh
pa3iauuHbIe
MaTeMaTHYECKHUE MOHATHUS
U3 pa3InYHbIX PA3/EI0oB
kypca. [IpezenTanus
TOTOBUTCS CTYJEHTOM
CaMOCTOATENBHO I0Ma.
TeMnbl 1OKIIag0B
COTJIACOBBIBAIOTCS C
npenoaasareneM. Cpok
UCIOJHEHHUS — MOCIIeTHEee
3aHATHE TI0 BEIOPaHHON
TeMe.

KomnexkTuBHbIM
HCCIIE0BATENIbCKAN IPOEKT

«IpaBunpHbIE

MHOTOTPaHHUKI

HCJICYCTPEMIICHHOCTL B IIOHMCKAX H

YMeHnue cOOTHOCUTD

CamMocTosTeapHas pa60Ta

MPUHATAU peleHui, 00BEKTHI PEaTHLHOTO o TeMe «Tena BpameHus»
COOOpa3UTENIEHOCTE W WHTYUITHS, MHpa C UX

Pa3BUTOCTh MIPOCTPAHCTBEHHBIX r€OMETPUUYECKUMU

MIpe/ICTaBlICHUH; CIOCOOHOCTh MOJIENIAMHU

BOCIIPUHUMATH KpacoTy u

TapMOHHUIO MHpa

JIMYHOCTHBbIE

c(hOpMUPOBAHHOCTH TPEACTABICHHIA
0 MaTeMaTHKe KaK YHHBEPCAIbHOM

SI3BIKE HayKH, cpencTBe
MOJIETUPOBAHUS SIBJICHUH u
MPOILIECCOB, HISAX W  METoAax
MaTeMaTUKH

ITOHUMAaHHE 3HAYNMOCTH
MaTeMaTUKH ibit| HAy4IHO-
TEXHUYECKOTO nporpecca,

c(hOPMUPOBAHHOCTh OTHOIIECHUS K

3HaHuEe TPUMEHEHUN
H3yJaeMBIX
MaTeMaTHYECKUX
MIOHATUH B MaTeMaTHKE,
JPYTUX HayKax

[Ipe3enTarnus mo Teme
«Marematuka B OHOJIOTHH
(XMMHH, apXEOJIOTUH U JP.
HayKax 10 BEIOOpY
CTyIeHTa)». Beimonnsercs
CTYJICHTOM B TCUCHHE
ydyeOHoTO Tofa. B kadecTBe
00BEKTa MOTYT BEICTYIIATh
pa3iInyHbIe
MaTeMaTHICCKHE TOHSITHS

16

FTAMOY CO «HmxHeTarnnbCckui
TOProBO-3KOHOMUYECKUNIA
Konnemx»

AOKYMEHT NOANMUNCAH 3NEKTPOHHON noanncbio
1 nognucb
CsefeHuns o noanucax — Ha ancrte nognvcen. Mposepka NOAANHHOCTM — No QR-koay.




MaTeMaTHKe KakK K 4acTH
00IIeYeIIOBEYeCKOI KYJIBTYPHI Yepes
3HAKOMCTBO C HCTOpPHUEH pa3BUTHSA
MaTeMaTHKH, 3BOJIOIIHEN
MaTeMaTUYECKUX HAeH

U3 Pa3IUYHBIX PA3/ICIOB
Kypca. [IpezenTanus
TOTOBHUTCS CTYACHTOM
CaMOCTOSTENbHO JI0Ma.
Temsbl 10OKIIa10B
COTIACOBBIBAIOTCS C
npenojasareneM. Cpok
WCIIOJIHEHUS — TIOCTIEIHEE
3aHATHE 11O BEIOpAHHOU
TeMe.

KonnexktuBHbIi
UCCIIE[0BATEIIbCKUNA MPOEKT
«ITpaBunbpHbIE
MHOTOTPAHHUKI

pa3BUTHUE JIOTUYECKOTO MBINUICHUS,
MPOCTPAHCTBEHHOTO BOOOpasKeHMUS,
AITOPUTMHYCCKOM KYJIBTYPBI,
KPUTUYHOCTH MBIIIICHUS Ha
YpOBHE, HEOOXOIMMOM TUIS
Oymymiei npodeccrHoHaTbLHOM
NESTSIBHOCTH, JUIS  TIPOJIOJDKEHIS
00pa3zoBaHUs U caMOOOPa30BaHUS

‘YMeHue npoBoJuTh
JI0Ka3aTeNbHbIe
paccyXJeHus;

COOTHOCUTH OOBEKTHI
pealbHOro MUpa ¢ UX
reOMETPUYECKUMHU

MOJIENSIMH; 3HaHUE

aJITOPUTMOB PELICHHUS
YpaBHEHUH M HEPaBEHCTB

OBJIaJICHUC MaTeMaTHYCCKUMHU
3HAHUSAMHU n YMEHUSIMH,
HEOOXOOUMBIMH B  IIOBCEIHEBHOM
JKM3HHM, [JIS OCBOCHMS CMEKHBIX
€CTECTBEHHO-HAYYHBIX TUCITUILTUH U
JMCIIATUIAH po(heCCHOHAITEHOTO
IUKJIA, U TIOTYYCHUST 00pa30BaHHUS

B  oOmacTsax, He  TpeOyromux
yrayOJIeHHON MaTeMaTHIeCKOM
MOJITOTOBKH

3HaHHE OCHOBHBIX
MMOHATHHA
TPUTOHOMETPHH,
nuddepeHInanTb-HOTo U
HHTETPATLHOTO
HCYHCIICHHUS, UX
MIPIIOKEHUH; YMCHUE
BBIYKCIIATH 3HAYCHUS
TPUTOHOMETPUICCKHUX
(yHKIHIA, UCCIETOBATD
(HYHKIIHIO C TOMOIIBIO
MPOU3BOIHOM,
BBIYHCIIATH ILJIOIIAIN C
TTOMOIIBIO HHTETpaJIa

KonTponbHsie,
CaMOCTOSATENBHBIE U
MpaKTUYECKUe PadOTHI,
9K3aMeH

TOTOBHOCTE M CIIOCOOHOCTL K
o0pa3oBaHHIO, B TOM  4YHCIIE
caMo00pa30BaHUI0, HA TPOTSHKEHUH

CaMocCTOITEILHOE
H3YyYCHHUE MPUITOKECHUH
MaTEMaTuKHu B paMKax

BCel KU3HU; CO3HATENBHOE MOJATOTOBKH

OTHOIIIEHUE K HENPEPHIBHOMY MIPE3CHTALNU

00pa30BaHUIO Kak YCIIOBHIO

ycrenrHo#  Mpo(eCcCHOHANEHOH |

0OIIIECTBEHHOU JIEATEIBHOCTH

FOTOBHOCTh W  CIIOCOOHOCTH K CamMocrosTenpHas

CaMOCTOSITEJIbHOM  TBOPUECKOW U | MOATOTOBKA MPE3EHTALNU
OTBETCTBEHHOM IESATEILHOCTH

TOTOBHOCTh K KOJIJIEKTUBHOMN TI'oToBHOCTS K
paborte, COTPYIHHUYECTBY CO | KOJUICKTHBHOH paboTe B

CBEpCTHHKAaMH B 00pa30BaTEIbHOM,
OOILECTBEHHO IOJIE3HOH, y4eOHO-

MpolLiecce COBMECTHOU
paboTHI HaJl TPOEKTOM

IIpe3enranus no reme
«Marematuka B GHOJIOTHH
(XuMuM, apXEOJIOTHH U JIp.
HayKax Mo BEIOOpY
CTyZAeHTa)». BrinmonaseTcs
CTYJICHTOM B T€UCHUE
yuebHoro roza. B xauectse
00BeKTa MOTYT BBICTYIATh
pas3udHbIe
MaTeMaTH4ecKue MOHSTHUS
U3 Pa3IUYHBIX Pa3/IeIOB
Kypca. [IpezenTanus
TOTOBHUTCS CTYACHTOM
CaMOCTOSTENbHO I0Ma.
Temsbl 1OKIIAT10B
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HCCIIEI0BATENbCKOM, MPOEKTHOW U COTJIaCOBBIBAIOTCS C

JpYTUX BUJAX JESITEIbHOCTH npenoaasareneM. Cpok
WCIIOJIHEHHUS — TIOCIIe/IHEe
3aHsATHE TI0 BHIOpaHHON
TeMe.
KonnexTuBHbIi
HCCNEN0BATEIBCKUI TMPOCKT
«[IpaBunbHBIE
MHOTOTPaHHUKHU»

OTHOIIeHHe K TpodeccnoHanbHol | JlaHHBIN pe3ynbTaT HE MOXKET OBITh OLIEHEH B paMKax

JIESITEIBHOCTH  KaK  BO3MOXHOCTH JUCLMITINHBI «MaTeMaTHKa

yyacTusi B  PpEIICHWH JINYHBIX,

OOIIIECTBEHHBIX, TOCYJapCTBEHHBIX,

o0IIeHaMOHANBHBIX ITPO0IeM

llpumeuanue

Pe3ynbTaThl: OCBOGHHBIE YMEHHS/TIpEIMETHBIE 3aHOCSATCS MTPENoJaBaTesieM B OIIEHOYHBIH JINCT

(ITPMJIOXEHMUE A)

Pe3ynbraTel: yCBOGHHBIC 3HAHUS/METANIPEIMETHEBIC W TMIHOCTHBIC 3aHOCATCS TIPENoaBaTeIeM
B onieHouHsIi nuct (ITPUJIOXKEHUE bB)
®opmbl npomeskyTouHoit arrectanud 1o IITICC3\IIIIKPC npu 0CBOCHHH MIPOrPaMMBI

JMCIUAIUINHEL.

HaumeHnoBaHmue AUCIHUIINHBI B COOTBETCTBHUH C

ICC3 ®opMBbI IPOMEKYTOYHOM aTTeCTAUH

MareMmaTtuka JK3aMeH

2. OpraHu3amnusi KOHTPOJISI 1 OLIEHKH OCBOEHUsI
NPOrpamMMbl TUCIHUIIJIMHBI

NTOroBeIif KOHTPOJIH OCBOCHUSI MPOTPAMMBI JUCIIUTIIUNHBI OCYIIIECTBIISCTCS
Ha dK3aMeHe.

YcnoBueM JIOMycKa K SK3aMEHY SIBJISIETCS €IMHOBPEMEHHOE BBITIOJIHCHHE
CIEIYIONINX YCIOBU:

1. llpencraBnenne oT4€Ta O CAMOCTOSTENBHOM paboTe  CTyAeHTa
(momarniHue 3a1aHus, TPOCKTHI).

2. BrimostHeHrE BCeX KOHTPOJIBHBIX Pab0T Ha MOJIOKHUTEIBHYIO OIICHKY.

Texkymmi KOHTPOJIb 3HAHUM MO TUCHUIUIMHE OCYILIECTBISAETCS C MTOMOLIBIO

IMNCbMCHHBIX OIMPOCOB U TCCTUPOBAHM.

MoH/1 OLIEHOYHBIX CPEACTB /51 BXOJAHOT0 KOHTPOJIA
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BXoaHO# KOHTPOJIb COCTOUT W3 3aJaHUi, YACTUYHO B3SITBIX U3 OTKPBHITOTO
oanka OI'> u BIIP mo Mmaremaruke. Ha BbImonHeHUE 3amaHWii BXOIHOTO
KOHTPOJIS 1aercs | akagemMudeckuit yac (45 MUHYT).

BxomHO#Wl  KOHTpPOJIb COCTOMT W3 2-X 4YacTel: oO0s3aTenpbHOM |
JIOIIOJIHUTEIILHOM.

OO0s3aTenbHAs 4acTh COACPKUT 3aJaHUsI MUHHMAJIBHOTO 0053aTEIbHOTO
YPOBHSI, IOTIOJTHUTEIbHAS YacCTh — O0JIee CIIOKHBIE 3aJaHuUs.

[Ipyn BBIMOTHEHWM 3a7aHUl TpeOyeTcs NPEACTaBUTh XOJ[ PEIICHUS H
yKa3aTh MOJyYeHHBIH O0TBET. [[paBUIIbHO BBITIOJIHEHHOE 3aJ]aHUE U3 00s3aTEIbHON
YacTH OIICHMBAeTCS B OJWMH Oa/l; TPAaBWJIBHOE BBIIOJIHEHUE 3aJaHUMN
JIOTIOJTHUTEILHON YaCcTH OIlEHUBaeTCd 3 OayutaMu win 1-2 0ajuiaMi 3a 4aCTHYHOE
peuieHue.

bannel, momydeHHbIE 32 BCE BBITIOJIHEHHBIC 3a1aHUsI, CYMMUPYIOTCH.

IlIkana nepegooa 6annoe 6 ommemku no NAMUOANILHOU cUCmeMme

Ommemka Yucno 6annos, HeodX00umoe 01 noJaYyUeHus OMmMemKuU
«3» (y008.) 7-9

«4» (xopowio) 10-12

«5» (omauuno) 13-15

Oopaszoseamenshble pe3yibmamal, noonedxcaujue npogepke (I1eMeHmbl):

IIP6 1, JIP6 5, JIP6 6, JIP6 9, /IP6 12, [IPG 14.
APy 1, 1Py 5, APy 7, APy 8, 1Py 18, /1Py 19.
OK 01, OK 02, OK 04, OK 05, OK 06, OK 07

3aoanus 6x00H020 KOHMPOA

Oo0s13aTebHASA YACTh
Ipu pewenuu 3a0anuii 1-4 3anumiume nNPasuIbHLLIL OMEEM U3 YeMbIPEX
NPeonoHCEHHBIX.
1. (1 6amr) Packpoiite GopMyily COKpAIIEHHOrO yMHOXKEHHs a’-h?:
A) a%-2ab+b?; B) (a-b)(a+b); B) a?+2ab-b?; I') (a-b)(a-b)

2. (1 6amm) ITnomank TpeyrodbHUKA BRIYUCIACTCS TTO PopMyJIe:
A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.
10

3. (1 6amn) Kakoe u3 ciemyromux umuces 3aKII0UeHO MEKIy d4uciamu 17 u

A)0,4;B)0,5; B)0,6; T) 0,7

4. (1 6amn) Hansl rpaduxu pynkiuii. Kakas ¢popmyna coorBeTcTByeT rpaduky 3):

19

OOKYMEHT NOAMNNCAH 3/IEKTPOHHOW Noanunuchio FAMOY CO «HukHeTarmnbckuii 4
1 noanncb TOpI’OBO-aKOHOMVILIeCKI/IVI |
CsefeHuns o noanucax — Ha ancrte nognvcen. Mposepka NOAANHHOCTM — No QR-koay. KONMneax»




D | > 3)

o[ 1] ol 1 o 1 X

1 9
y==x—06 _ 2 y
A 20 T py=x —8x+llg X, T) y=x+5.

Ilpu evinonnenuu 3adanuii 5-8 3anuwiume xX00 peuieHus u NoOJy4YeHHbll
omeem.

1 11

5.(2 6anna) Beramcrnre 2 5

6. (2 6amna) Pemmre ypaBHenue X>-7x+10=0. Ecnu ypaBHeHHE UMeeT Oojee
OZHOTO KOPHS, B OTBET 3alMIINTE MEHBIINN U3 KOPHEM.

7. (2 6amna) Ilmomans 3emMenb KPECThIHCKOTO XO3SMCTBA, OTBEIECHHAS IO
MOCAJIKy KYCTapHHKOB M IIBETHUKOB, COCTaBJIsieT 24 ra U paclpesesieHa MEexXIy
HUMU B OTHOIIEHHUH 5:3. CKOJIBKO I'€KTapOB 3aHUMAIOT LIBETHUKHU?

8. (2 6anna) Bricora BH napamnenorpamma ABCD nenut ero cropony AD
Ha otpe3ku AH=2 u HD=32. Jlnaronans napamienorpamma BD pasna 40.
Haiinurte miomiaap nmapasmienorpaMmma.

JIlomoJIHUTEIbHAS YACTh

Ilpu evinonnenuu 3adanusa 9 3anuwume x00, 000CcHO8aAHUE PEUIeHUA U
ROlyYeHHbLIL Omeem.

9. (3 OGamma) Ppi00nOB TPOIUIBLI HA JIOJKE OT IPUCTAHU HEKOTOPOE
paccTosiHue BBEPX IO TEUCHHUIO PEKH, 3aTeM OPOCHII SIKOPh, 2 Yaca JIOBWI PbIOY U
BEpHYJICS 00paTHO Yepe3 5 yacoB OT Havaja myTemectBus. Ha kakoe paccrosiHue
OT MPHUCTAHU OH OTIUIBUI, €CJAM CKOPOCTh TEUCHHsS pPEKH paBHA 2 KM/4, a
coOCTBEHHAsI CKOPOCTh JIOJIKH 6 KMm/4?

ITajl0HbI OTBETOB:

Homep | 2 3 4 5 6 7 8 9
3aIaHus
OTtBer b b B A 2,7 2 9 816 8
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(DOHI[ OLCHOYHBIX CPCACTB JJIA TCKYIICTO KOHTPOJI

Texkymui KOHTpPOJIb NPOBOJATCA BO BPEMSA ayAUTOPHBIX 3aHATHU 110
MaTeMaTUKEe B COOTBETCTBUM C y4eOHBIM IJIaHOM M paboueil mporpammbl OJ]
«MareMartuka» 1o BCEM paszenam IporpaMMbl. TeKyIUld KOHTPOJIb COCTOUT U3
NBYX YacTeil: Teoperuueckoil u mpaktuueckoil. Ilpu 3TOoM oOyuarommecs
IIOJIYYarOT JIBE OTMETKHU.

Teopernyeckast yacTb NPOXOAUT B (hopMe YCTHBIX OTBETOB: OOydaroIiuecs
BBITATUBAIOT IIATh KapTO4EK C BONPOCAMH, HAIOT IMOJHBIA OTBET (CO CIMCKOM
BOIPOCOB 00yyaroluecs 3HaKOMATCS B Hadajle U3y4eHUs pasjena).

IlIkana nepesooa 6a1106 6 omMmMemKU O NAMUDALILHOU CUCHIEeMe

Ommemka Konuuecmeo eepnvix omeemos Ha meopemuueckue
80NPOCHI
«3» (y008.) 3
«4» (xopowio) 4
«5» (omauuno) 9)

3amaHus MPaKTHIECKOW YacTH (KOHTPOJIbHBIE pa0OThl) YACTUYHO B3ATHI W3
otkpeitoro 6anka EI'D u BIIP no maremaruke.

Ha BrImonHeHWEe KOHTPOJNBHOW pabOThI MO MareMmatuke pgaercs |
akajieMu4eckuii yac (45 MUHYT).

KontponpsHas paboTa cocTout ux 2-x yacreil. B nepBoil yactu npeanaraercs
BBINIOJIHUTH 4 3a/1aHUS - BBIOPATh MPaBUIIbHBINA OTBET U3 YETHIPEX MPEIT0KEHHBIX.
Bo BTOpOIi yacTu npeanaraeTcs BBIMOJHUTH 6 3a1aHUi - 0OPMUTH X0 PEUICHUS
Y 3aIMCaTh NOJyYEHHBIN OTBET.

3a mpaBUIILHOE BBIMOJHEHHE JTFOO0TO 3a/1aHuUs IEPBOM YaCTH O0YyJarOIIUHCS
nosiyqaer oauH Oamna. llpaBuiibHOE BBIMOJIHEHHE 3aJaHUM BTOPOW YacTH
oleHuBaeTcs 2 GautamMu win 1 6ajioM 3a YaCTUYHOE PeIICHUE.

Basnbl, mosmyueHHbIe 3a BCe BBIMOJIHEHHBIE 3aJJaHUSI, CYMMUPYIOTCSI.

IlIxana nepesooa 6aninoe 6 ommemKu no NAMUOANILHOU cCUCIeMe

Ommemka Yucno 6annos,
HeobOXxo0umoe 011 NOYUeHUs OMMEMKU
«3» (y008.) 8-10
«4» (xopouwio) 11-13
«3» (omauuno) 14-16
21
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1 Hp}lele U njiockocmu 6 npocmpancmee

Oopaszoseamenvhble pe3yiomamol, noonedcaujue npogepke (IaemeHmol):

JIP6 1, PG 9, JIP6 11, IP6 12, JIPG 14.
TPy 1, TPy 14, JIPy 15, TPy 16, Py 18, JIPy 19.
OK 01, OK 02, OK 03, OK 05, OK 07.

K 1.1, 2.1.
TeopeTHueckye BONPOCHI:
1. Chopmynupyiite Teopemy [Iudaropa.
2.  llepeuncnute oCHOBHBIC (GUTYPHI B IPOCTPAHCTBE.
3.  Ilepeuncnure criocoObl 3a1aHUS TIOCKOCTH.
4.  Ilpomomxute Teopemy: «Ecnu ofHa U3 OBYX MapauIeTbHBIX MPSIMBIX
NEePIEeHANKYIISIPHA TNIOCKOCTH, TO...».
5.  Ilpomomxute Tteopemy: «Ecimu nBe mnapamienbHble IUIOCKOCTH

IIEPECEKAIOTCs TPEThEH, TO.. . ».
6. CdopmynupyiiTe onpesieieHne AByrpaHoro yria.

7. CdopmynupyiiTe onpeeneHne TpeXrpaHoro yria.

8. PackpoiiTe moHATHE «YTOJ MKy MPSIMBIMI).

9. [lepeuncnure B3aUMHOE  PACHOJIOKEHUE  JIByX MPSIMBIX B
MIPOCTPAHCTBE

10. Kaxkwue npsiMble Ha3bIBAOTCS MAPATUICTHHBIMHU B IIPOCTPAHCTBE?

11. Kakwue npsiMble Ha3bIBAIOTCSI CKPELIMBAIOIIUMUCS B IPOCTPaHCTBE?

12. Kaxkue npsimple Ha3bIBAIOTCS MEPICHIUKYISPHBIMHI B IPOCTPAHCTBE?

13. Ilepeuncnute B3aMMHOE PACIIOJIOKEHHE MPSIMOM W IIOCKOCTH B
IPOCTPAHCTBE.

14.  PackpoiiTe MOHATHE «yToJl MEXY MPSIMOM U MJIOCKOCTHIO.

15. Packpoiite noHaTHE «IAPATUIETBHOCTD NMPSMON U IIIOCKOCTH.

16. Packpoiite MOHATHE «IEPIICHAUKYISIPHOCTD IPSIMOI M TIIOCKOCTI.

17.  Tlepeuucnure B3aUMHOE PaCHOJIOXKEHHE JBYX IIOCKOCTEH B
IIPOCTPAHCTBE.

18.  Packpoiite MOHATHE «yTOJl MEXKIY MIIOCKOCTSIMUY.

19. PackpoiiTe MoHATHE «ITapALIETBHOCTD TIIOCKOCTEN.

20.  PackpoiiTe MOHATHE «IIEPICHINKYIIPHOCTD IIIOCKOCTEW.

21. Kak HailTu paccTOsIHHE OT TOYKH JI0 MPSMOiA?

22. Kaxk HailTH paccTOsIHHE MEXIy MPSMBIMU?

23.  Kak HaiiTu paccTosIHUE MEXIY TUIOCKOCTAMU?

24. Tlponmomwkute onpexnenenue: «lleprneHauKymsip — 310. ..».

25. IIponomxkure onpenenenue: «HaknoHHas — 3710...».

26. Ilpomomxute onpenencuue: «IIpoeKiusi HAKIIOHHOH — 3TO. .. ».

27. llepeuncnurte CBOMCTBA MAPAILIEIBHOTO MPOSKTUPOBAHUSI.
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28. IlpuBeauTte npuMepbl CUMMETPUI Ha IJIOCKOCTH B IIPUPOJIE,
UCKYCCTBE, apXUTEKTYype.

29. IlpuBegute mpuMepbl CHMMETPHIA B IPOCTPAHCTBE B IPUPOJIE,
UCKYCCTBE, apXUTEKTYpE.

30. B yem oTiMuMe NOHATHE «IBMKEHHE» OT MOHSATHS «IIOBOPOT»?

KonTpoJbHas padora
Oos3aTeIbHAS YACTh
IlIpu pewenuu 3a0anuii 1-4 3anumiume npasubHLLIL OMeem U3 Yemolpex

nPeoONoHCEHHBIX.
1. (1 6amm) Pacmudpyiite kpaTKyro 3amuch: a€ f3.

A) TOouKa a MPUHAJICKUT TUNIOCKOCTH F; B) Touka a mpuHaaIeKuT npsmoit 5
B) npsimast @ npunauiexuT miockocTy B; I') mpsimas @ mepecekaet miocKoCTh 5.

2. (1 6amn) [Ipsmeie AB u CJ] ckpenuBatorcs. Kakoe pacmonoxeHne nMeroT
npsmele AC u BJI?

A) napamensHele; b) mnepnenaukyispueie; B) ckpeummBatorcs; )
MepeceKaroTCsl.

3. (1 6amn) [Tnockoctu @ u f umeror 1 06myro Touky. KakoBo Mx B3anMHOE
pacrosoxenue?

A) mapamnensHbl; b) mepecekarorcss mo mpsimoit; B) coBmamator; IN)
CKPEIIMBAIOTCS.

4. (1 6amn) Ecnu mpsimasi, MpoBeIeHHAs Ha IJIOCKOCTH Ye€pe3 OCHOBAHWE
HAKJIOHHOMW, IEpIECHANKYIApHA €€ TPOEKIUH, TO OHA. ..

A) mepneHAWKYJIApHA W CaMOW HAKJIOHHOW; b) mapamnenrHa uW camon
HaKJIOHHOM; B) ckpemmBaerca ¢ HaKJIOHHOW; I') mepneHIuKyIsipHa OCHOBAHUIO
HAaKJIOHHOM.

IlIpu eévinonnenuu 3adanuit 5-8 3anumwiume x00 peuwieHus u NOJaYYEeHHbLU
omeem.

5. (2 6amna) Yepes koHIipl otpeska AB u ero cepeauny M mpoBeneHbl
napaijieNIbHbIE TPSIMbIE, TIEPECEKAIOIINEe HEKOTOPYIO MJIOCKOCTh B TOUKax Ai, By n
M;. Haligute nnuny otpe3ka MM, ecinu otpe3ok AB He nepecekaer miocKocTh U
ecimm AA1=6,8cm, BB1=7,4cMm.

6. (2 6amna) [Ipsmeie AC, AB u AJl nonapHo neprnenaukysipusl. Haiingure
otpe3ok CJI, eciu AB=5 cm, BC=13 cm, A/I=9 cm.

7. (2 6amna) U3 TOYKM K IUIOCKOCTH MPOBENICHBI JIB€ HakJIOHHBIC. Haiiaute
JUTUHBI OOIIIETO MEePIICHINKYJIISAPa, €CJIM MPOCKIIMNA HAKJIIOHHBIX OTHOCSITCS Kak 2:3
Y JUIMHBI HAKJIOHHBIX paBHBI 23 cM U 33 cM.

8. (2 6amma) Haueptuts ky0 ABCIA1B1C1/l;. IToctpouts Touxky KEAB,

TOYKY MEI[I[;LC, OTPE30K PEEA1B1C1.
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JlonmoJIHUTEJIbHASL YACTh

Ilpu evinonnenuu 3adanusa 9 3anuwume x00, 000cHO8aAHUE PeUIeHUA U
RnOyYeHHbLIL Omeem.

9. (3 6amna) Pa3outh padbouyr 00JIaCTh MPAMOYTOabHOM hopmbl (15x20 cm)
Ha YacTH Pa3IMYHOM Turtomaau. PaccuuTaTh KOJWYECTBO OJIOKOB ISl BHECCHHS
uHbOpMAllMM ¥ YNPABISAIOMIMX KHOMOK B Kaxabld OJok. OdopMuTH cxemy
paboueii oO6racTu nHTEpdeiica.

9TaJIOHbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a/IaHusA
OtBet B B b A 7,1 15 9 - -

2 Koopounamul u éekmopbul

Oopaszoeamenvhble pe3yiomamel, noouexcauwjue npogepke (31emMeHmot):

JAP6 1, AP6 9, APG 11, JIP6 12, ZIPG 13.
APy 1, 1Py 14, APy 15, APy 16, APy 17, APy 19.

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

K 1.1.,2.1.
Teopernueckue BONMPOCHI:
1. N3 yero cocTout npsAMOYyrojibHas CUCTeMa KOOPAUHAT B
MPOCTpPaHCTBE?
2. Ecnu Touka JIeXKUT B INIOCKOCTH XY, KaKasi KOOpAUHATA y Hee
HyJseBas?
3. [IpuBenuTe npuMep KOOPAUHAT TOYKH A, KOTOpasi JEKUT HA OCH Z.

4 Packpoiite noHATHE «BEKTOP».

) Kaxk HaiiTn KoOpauHaThl BEKTOpa?

6. [lepeuncnuTe U pacKpoiTe mpaBuia CJIOKEHUS BEKTOPOB.
7 Kaxue BeKTOpbI Ha3bIBaIOTCS KOJUIMHEAPHBIMU ?

8 Kaxue BeKTOpbI Ha3bIBAIOTCS MEPICHIUKYIISIPHBIMU ?

9 Uemy paBHO CKaIsIPHOE MPOU3BEACHUE BEKTOPOB?

10. Kak HailTu BEKTOPHOE NMPOU3BEJCHIE BEKTOPOB?

11. Yemy paBeH yrosi Mex1ay BeKTopamu?

12. IlpuBeauTte mpuMep MaTPHIIBI 2X2.

13. IIpuBeaure npumep MaTpuilsl 3x3.

KonTpoJanHas padora

00s13aTe/ILHAA YACTh
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Ilpu pewenuu 3adanuii 1-4 3anuwiume npasuIbHLIL OmMEem u3 Yemovlpex
NPeONoHCEHHBIX.

1. (1 6amn) Hansr Touku A(1,0,5), B(-2,0,4), C(0,-1,0), /1(0,0,2). Kakue
13 HUX JieXkaT Ha KoopJiMHAaTHOU nipsiMoit Oy?

A)A;B)B;B) G T) Il

2. (1 6amn) Kakue u3 Bekroposn a(1,0,-1), c(1/3,2/3,-2/3), 8(1,1,1), p(0,0,-2)
SBIISIOTCS €AUHUYHBIMU?

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

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

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

4. (1 6ann) Hausl Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepeanHoii Kakoro
oTpeska siisiercs Touka M(0,3,4)?

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

Ilpu evinonnenuu 3adanuii 5-8 3anumwiume xX00 peuieHus u NOJIy4eHHbLI
omeem.

5. (2 6amma) Jlawer Bektopwel a(-6,0,8) , B(-3,2,-6). Haitnure ckanspHoe
IIPOU3BEACHHUE BEKTOPOB.

6. (2 Gamma) Ilpu kakux 3HaueHUsX n BeKTopsl d (4,n,2), B(l1,2,n)

HEePICHUKYIISIPHBI?)

7. (2 6amnma) Jlawer Bektopsl a(-6,0,8), B(-3,2,-6). Haiinure xocuHyc yria
MEX]Ty BEKTOPAMHU.

8. (2 6amma) Jlokaxkute, uro deTbipéxyroibHuk ABCJI sBisercs pomoOowm,
ecIu:

A(6,7.8), B(8,2,6), C(4,3,2), 11(2,8.4).

JonojHuTeabHas 4YacTh
Ilpu evinonnenuu 3adanua 9 3anuwiume x00, 000CHOBAHUE peuleHUA U
NOYYEeHHbLIL Omeem.
9. (3 Gamnma) Maker KIyMObl MPEACTaBICH HAa KOOPAMHATHOM IMJIOCKOCTH.
Haiigute mmomans kiymObl (Y4EThIPEXYrOJbHUKA), BEPIIMHBI KOTOPOTO HMMEIOT
KOOPZMHATHI (8;0), (10:8), (2;10), (0;2).

10

)

o 2 &8 i =

ITAJOHLI OTBETOB:
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Homep 1 2 3 4 5 6 7 8 9
3aJJaHus
OTtBer B B A B -30 -1 -3/7 - 68

3 Ocnogvr mpuzonomempuu. Tpuzonomempuueckue pynxkuyuu

Oopa3zoeamenvhvle pe3yibmamot, nooneicaujue nposepke (Inemenmot):
JAP6 1, IP6 3, /1P6 5, IP6 14.
APy 1, 1Py 6, APy 7, 1Py 8, APy 18, APy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

1.
2.

Teoperuyeckue BONPOCHI:
Yemy paBeH yros B OJIUH pajgnaH?
B kakux yeTBepTAX TPUTOHOMETPUYECKOro Kpyra (yHKIHS y=sinx

MPUHHUMACT IMOJIOKUTCIIbHBIC 3HAYCHUS?

3.

B kakux YCTBCPTAX TPUTOHOMECTPHYCCKOI'O Kpyra (I)YHKL[I/ISI Y= COSX

IMPUHUMACT OTPULATCIbHBLIC 3HAYCHUS?

IIEPUOIBI.
12.
13.
14.
15.
16.

[Iponomxute onpeaenenue: « CHHYC OCTPOTo yria — 3TO...».
[Iponomxute onpenenenue: «KocuHyc ocTporo yria — 3t1o...».
[Iponomxure onpeaenenue: « TaHTEHC OCTPOro yrila — 3TO...».
CdhopmynupyiiTe OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO.
Yemy paBHO mpousBenaeHue tgx*ctgx?

Yemy paseH Sin(2x)? Chopmynupyiite IpaBUIIO BEIYUCICHHUS.
Yemy pasen C0S(2x)? ChopmynupyiTe IpaBHIIO BEIYUCICHHUS.
[lepeuncnute TpUroHOMETpUYECKHE PYHKIINN, YKOKUTE UX

Yemy paBeH nepuoa GyHKIuH Y=C0S(4X)?

eMy paBeH nepuoi QyHKIuu y=cos(x/4)?

Omnpenenute 06acTh 3HaYeHUST QYHKITUU y=3C08(5X)?

[Tepeuncnute cnocoObl PEIICHUS] TPUTOHOMETPUIECKUX YPaBHEHUI.
Packpoiite anroputM pemeHus: OJHOPOTHBIX TPHUTOHOMETPUYECKUX

YPaBHEHUU MEPBOTO MOPSJIKA.

17.

PackpoiiTe aaroput™m peueHuss OJHOPOJHBIX TPUTOHOMETPHUUECKHX

YPaBHEHUU BTOPOTO MOPSAAKA.

KontpoanHas padora
00s13aTeILHAA YACTh

Ilpu pewenuu 3adanuii 1-4 3anuwiume npaguibHBLL OMEEM U3 Yemulpex
nPeOI0HCEHHBIX.

1. (1 6amn) B AABC sinng. Kakast u3 CTOpOH SIBISIETCSI TUTIOTEHY301

AABC?

A) AB; B) AC; B) BC; T') CB.
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2. (1 6ann) Yriom kakoii yeTBepTH siBiisieTcs yroa 0=400°?
A)L;B) I B)IHET) IV,
3. (1 6ann) Kakue u3 QyHKIMA SBISIOTCS YETHBIMU?
A) y=sin x; b) y=cos x; B) y=tg x; I') y= ctg x.
4. (1 6amr) Kakue u3 yucen SBISIOTCS KOPHEM YPaBHEHUS COS X = zi?
— T . — T . _ T . _ 21
A) X==5 b) X=75 B) X=75 I X=—
Ilpu evinonnenuu 3adanuil 5-8 3anuwiume x00 peuieHus u NOJIy4eHHbLI
omeem.

5. (2 6amna) Beraucoure: Sin 5 + oS g

— | gl
o V2 . V2
6. (2 6aJIJIa) HaI/IIII/ITe 3HAYCHUC BBIPAKCHUA 4aI‘CCOS? - 4arcs1n(— ?)

7. (2 6anna) Jlokaxxkute ToxkAeCTBO: 2sin(m/2+a) + cos(m — a)= cosal.
8. (2 6amna) Pemnre ypasaenue: Sin’ x - 4 sin x + 3 =0.

JlonmoJHHUTEIbHAS YaCTh
Ilpu evinonnenuu 3adanua 9 3anuwume x00, 000CHO8aAHUE PeUIeHUA U
ROLyYeHHbLIL Omeem.
9. (3 6amna) Pemute cuctemy ypaBHEHHI -
X+y=m
{sin X+ siny = 2.

TAJIOHBLI OTBETOB:

Homep 112|314 |5 |6 |7 8 9

3a/1aHUs

OtBer B|A|B|B |1 |2n]| - Z+ 2mn, C +2m; ~ + 2m),
i neZ ne ”Zz

4 IlIpouseoonan ghynkuyuu, ee npumenenue

Oopa3zoeamenvhvle pe3yivmamot, noonexcaujue nposepke (Inemenmot):
JP6 1, IP6 4, /1P6 6, JIPG 14.
APy 1, 1Py 6, APy 7, 1Py 8, 1Py 9, /1Py 10, APy 11, /IPy 18, IPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

K11, 21
Teopernyeckue BONpoOCHI:
1. [Iponomxute onpenenenue: «llocnenoBareabHOCTb — 3TO. .. ».
2. [TpuBeaute nmpumep apupMETHISCKON MPOTPECCHH.
3. [IpuBenure npumMep reOMETPUIECKON TPOTPECCUM.
4, [IpuBeaute mnpumep OECKOHEYHO YOBIBAIOMIEH TE€OMETPHUECKON
MIPOTPECCHH.
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5 [Tpomomxkute onpenenenue: «IIponsBoanas — 3T0...».

6 Packpolite reoMeTprU4eCKUil CMBICIT IPOU3BOIHOM.

7. [Iponomxute onpenenenue: «KacarenbHas — 310...».

8 Packpoiite ¢puznueckuii CMbICH MPOU3BOIHOM.

9.  Ilepeuncnure npaBuiia BEIYUCICHUS TPOU3BO/IHBIX.

10. Yemy paBHa MpOU3BOAHAS CTETIEHHON (PYHKIMH?

11. Yemy paBHa Npou3BOAHAS POU3BEICHUS?

12. Yemy paBHa NMpOU3BOJAHAS YACTHOTO?

13. Yemy paBHA MPOU3BOIHAS CIOKHOU (PYHKITHUH?

14. Cdopmynupyiite mpu3HaK Bo3pacTaHus GyHKIUH.

15. Cdopmynupyiite npusHak yObIBaHUS (YHKIINU.

16. CdopmynupyiiTe npu3HaK TOYKH MAaKCUMyMa (DYHKITHH.

17. CdopmynupyiiTe mpu3HaK TOYKH MHHAMYMa (QYHKIIHAH.

18. CocraBbTe aNrOpUTM PEUICHHS 3a/1a4 Ha HAXOXKICHHsSI HauOOJBILIEro
Y HAMMEHBIIIETO 3HaYCHHS (PYHKIIUU Ha OTpe3Ke?

19. CocraBbTe aIrOpUTM HCCICNOBAaHHWS M TIOCTPOSHHS Tpaduka
(GYHKIMHU C TOMOIIbIO TIPOU3BOTHOM.

20. Kax HaifTu BepTUKAIBHYIO aCUMITOTY Tpaduka GyHKIHN?

KonTpoJabHas padora
Oo0s3aTeILHAT YACTD
Ilpu pewenuu 3aoanuii 1-4 3anuwiume npasuIbHBLIIL OMEem U3 Yemblpex

NPeON0HCEHHBIX.
1. (1 6amn) Yemy paBHa npou3BoaHas GYHKIHH y=COSX?
A)y'=-sin%; B)y'=-2sin’x; B)y'=-2cosxsinx; I') y'=2cos x.
2. (1 6amn) ITo kakoii u3 GopmMys BEIUHACTAETCS IPOU3BOTHAS TIPOU3BEICHUS?

A) (utv)=u"+v’; b) (uv)=u'vtuv’; B) (E]' —

D)(f(g(x)) =f"(g(x))*g ().

3. (1 6ann) Pemure ypauenue f'(x)=0, ecan f(x)=3x? — 6x +4. Boibepute
OTBET.

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

4. (1 6amn) Ha pucynke uzobpaxen rpapuk npousBognon ¢ynkiwu f(X),

v !

onpeneneHnor Ha wHTEepBaie (—10; 8). Haiinure KoaudyecTBO TOYEK MaKCHMyMa
¢dyukiun f(X) Ha oTpeske [—9;6].

A)5;b)4;B)2;T) 3.
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IlIpu eévinonnenuu 3adanuil 5-8 3anumwiume x00 peuwieHus u NOJaYYEeHHbLU
omeem.
5. (2 Gamma) MarepuanpHas TOYKa JBHXKETCS TMPSMOJMHEHHO IO 3aKOHY

_ 4 3 442 _
x(t) = =17+ 6" =417 +51 =5 (rme X— paccTossHME€ OT TOYKM OTCU€Ta B

MeTpax, t— BpeMs B CeKyHJIaxX, U3MEpeHHOe C Hauana JaBwkeHus). Haiigure ee
CKOpOCTH (B M/C) B MOMEHT BpeMeHu ! = 3 C.

6. (2 ©Oamwra) Ha pucynke wu3o0Opaxén rpapux ¢yakuun y=Ff(X) u
KacaTelbHas K HEMY B TOYKe ¢ aOciuccoi Xo. Haiimure 3HaueHne Mpou3BOIHOMN

¢dyskun f(X) B Touke Xo.
YA

{ZX—IE}{:X+3] >0
(x—8)

8. (2 6anna) Uccnenosats Gynkmuio f(x)=x3 — 3X u mocTpouTsh € rpaduk.

7. (2 6anna) Pemmre HEpaBEHCTBO:

JonogHuTeabHas 4YacThb
Ilpu evinonnenuu 3a0anua 9 3anuwiume xo00, 060CHOGAHUE peUieHUA U
NOJIYYEeHHbLIL Omeem.
9. (3 6amna) ®upme «CagoBOI» BBIACISIIOT YYAaCTOK 3eMJd Tiomaasio 100
M2, TlpeaararoT 4eThIpe ydacTKa pasHbIX pasMepos: 25x4; 20x5; 12,5x8; 10x10.
Kakoit ywactrok onoOputr nupektop ¢upmbl «CanoBoa», Y4YUThIBas, YTO
He00X0IMMO Oy/eT MOCTaBUTh 3a00p MO NEPUMETPY?

TAJIOHBLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9

3aJaHus

OtBer B b A B 8 1,25 | (-3;2), - 10x10
(8; +o0)

5 Mnozozpannuku u mena épauieHus

Ooépa3zoeamenvhvle pe3yibmamot, noonexHcaujue nposepke (Inemenmot):

TIP6 1, IPG 6, JIP6 9, JIP6 10, JIP6 11, JIP6 12, JIP6 14.
TPy 1, IPy 12, 1Py 13, 1Py 14, IPy 15, JIPy 16, [IPy 18, [Py 19.
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OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

[K 2.1.
Teopernyeckue BONPOCHI:

1. [Iponomxure onpeneneHue: «MHOTOIPaHHUK — 3TO...».

2. ITponommxute onpenenenue: «Ilpuzma —370...».

3. [Iponomxure onpenenenue: «lIpAMOyronbHbIN napaieenunes —
3TO...».

4, [Tpomomxute onpenencuue: «Ky6 —3t1o...».

S. [Iponomxure onpenenenue: «llupamuna — 31o...».

6. ChopmynupyiiTe  CBOMCTBO 0  NPOTHBOJEKAIIMX  TPaHIX
rapajulesIeIUAIe1a.

7. CdhopmynupyiiTe CBOHCTBO 0 JUAroHAAX Mapauieenunea.

8. ChopmynupyiiTe CBONCTBO O [MAaroHadd W JHHEHHBIX pa3zMepax
MIPSAMOYTOJIBHOTO NIapaJUIEIEIUIIE .

9. Kakas npusma Ha3pIBaeTCs PsIMOM?

10. Kaxkas npu3ma Ha3bpIBaeTCs MPAaBUIBHOMN?

11. Packpoiite NOHATHE «IIPAaBUIbHAS IUPAMUIAN.

12.  Yro Takoe anodema npaBUIbHOMN MUpaMuIbI?

13. B dyem oTiaMuuMe TOTHOW TOBEPXHOCTH MPHU3MBI OT TOJHOMN
MOBEPXHOCTU MUPAMUIBI?

14. Cdopmynupyiite TeopeMy O BBIYHCICHHH OOKOBOl MOBEPXHOCTHU
IIPSAMOM ITPU3MBI.

15. Cdopmynupyiite TeopeMy O BBIYHCICHHH OOKOBOIl MOBEPXHOCTHU
MPaBUILHON THUPAMUJIBIL.

16. HazoBurte mpeameTsl W3 Bamied MpodeccuoHANbHON AESITeTbHOCTH,
KOTOpBIE IMEIOT (DOPMBI MHOTOTPAaHHHUKOB.

17. Kakue MHOrorpaHHMKHM Ha3bIBalOTCs MNpaBuibHbIMHU? [lepeunciure
MPaBUILHBIE MHOTOTPAHHUKH.

18. IIpomomxwuTte onpeneneHue: « {lumuHap — 31o...».

19. IIpomomxwute onpenencHue: «Konyc — 3t0...».

20. IIpomomkute ornpeneneHue: «Y CEYeHHBI KOHYC — 3TO...».

21. IIpomomxute onpenenecuue: «Illap —31o...».

22. UYro sBisieTcs BBICOTON YCEYEHHOTO KOoHyca?

23. UYrto sABiIAETCA OCEBBIM CEYEHHEM IWJIMHJIpA, KOHYCa, YCEYEHHOTO
KOHYca, 1mapa?

24, [TepeuuncnauTe eAMHUITBI U3MEPEHUS IO, OObEeMa.

25. Yemy paBHO OTHOIICHHE TUIOMIAACH TTOBEPXHOCTEH MOAOOHBIX QUTYD
B IIPOCTPAHCTBE?

26. UYemy paBHO OTHOIICHHE O0BEMOB TMOMOOHBIX ¢uryp B
MPOCTpaHCTBE?

27. HazoBure mpeameTsl W3 Bameld MpoeCcCHOHATBLHOU NESITeILHOCTH,
KOTOPBIE HMEIOT (DOPMBI TEJT BpaIllCHUSI.
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KourpoanHas padora
Oo0s3aTeILHAA YACTD
Ilpu pewenuu 3adanuii 1-4 3anuwmiume npasuibHvIl Omeem u3 yemwlpex

NPeOnoHCEHHBIX.

1. (1 G6amm) B kakux eawHHMIAX H3MEPSIETCS IUIOMIANb TOBEPXHOCTH
MHOTOIpaHHUKa?

A) B rpanycax; b) B metpax; B) B kBagpatHeix Merpax; [') B ABYrpaHHBIX
rpagycax.

2. (1 6amn) Ilnomans OGOKOBOM MOBEPXHOCTH IMPHU3MbI BBIYUCISETCS IO

dbopmyie:
A) S = 8601( + 2 SOCH.; B) SﬁOK :POCH*H; B) S = BGOK + S SOCH; F) S60K :2POCH*H-
3. (1 6amn) Yto sBAsIETCS OCEBBIM CEUEHHEM YCEUEHHOTO KOHYyca?

A) paBHOOEIpEHHBIH TpEyrojdbHUK, b) paBHOOempeHHas Tpamenus; B)
NpSIMOYTOJBHUK; ') MpsMOyTONIbHAS Tpanerys.

4. (1 6amr) Kakas durypa mnonydaercs MpHU BpPAIICHUH MPSIMOYTOJBHOTO
TPEYroJibHUKA BOKPYT OJIHOTO U3 CBOUX KaTeTOB?

A) xonyc; b) yceuennslii konyc; B) nupamuna; I') yceuennas nupamua.

Ilpu evinonnenuu 3adanuii 5-8 3anuwiume x00 peuwieHus U NOJIy4EeHHbLI
omeem.

5. (2 Gamna) PeOpo ocHOBaHUS NMPaBUIIBHOM TPEyroibHOM mupamMuisl 3 M,
anmogema 6M. Haliaute momaas 60KOBOI MOBEPXHOCTH MTHUPAMU/IBL.

6. (2 6anna) Jlnaronans Kyba paBHa V588, Haiigute ero oobem.

7. (2 6anna) [IpsAMOYTroNbHUK CO CTOPOHAMH 8CM M 3CM BpalIaeTcs BOKPYT
Oonbieit ctoponsl. Haliaure o6bem, muomaay 60KOBOM U MOTHON MOBEPXHOCTEN
MOJIyYEHHOTI'O TeJa.

8. (2 Oamna) BeUMCANTH TOBEPXHOCTh KPOHBI KYyCTapHHKA, HMEIOIIETO
bopmy mapa paguyca 0,5 M. B oTBeT 3anuimuTe 4mncio, AelIeHHOe Ha .

JonoJHuTeabHAA YACTh

Ilpu evinonnenuu 3adanusa 9 3anumume x00, 000CHO6aAHUE PeuieHUs U
nOy4eHHbLIL Omeem.

9. (3 6amna) CozmaTe MOAENIb CHCTEMHOro Ojoka, umeromei ¢opmy
KOMOMHUPOBAHHOTO T€OMETPUYECKOTO TeJa, BBHIMIOJHUTH HEOOXOAUMbIE PACUETHI
(rutomaak, 00bEM, KOJTUYECTBO).

[Ipennosiaraembie MOIENH:

¥

ITAJIOHBLI OTBETOB:

Homep | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 |
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3aaHus
OTBeT B b b A 27 2744 | 72w, 1 -
48 m;
64 1t

6 Ilepsoobpasznasa pynkyuu, ee npumenenue

Ooépa3zoeamenvHhble pe3yibmamol, HoOneHcaujue nposepke (InemMeHnol):

JIP6 1, 7IPG 4, JIPG 6, JIP6 14.

NPy 1, 1Py 6, /1Py 7, JIPy 8, JIPy 9, JIPy 10, 1Py 11, [Py 18, JIPy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

K 1.1. 2.1.

Teopernyeckue BONPOCHI:
[ponomxkure onpenencuue: «dyukims F(X) Ha3pBaeTcs ...».
PackpoiiTe reoMeTpudecKuii CMBICH ONPEEIEHHOTO HHTETpaa.
[Mponomxkute onpenenenue: «KpuBomuHeWHas Tparenus — 3TO. ...
Cdhopmynupyiite popmyny HeroTona-Jleltbuuna.
B uem 3akirodaercst oOmuii BUa Bcex IEPBOOOPA3HBIX?
Hepqu/IanTe IMpaBUJia BBIYUCIICHUS UHTCTPAJIOB.

I e

KonTpoJbHas padora
Oos3aTeIbHAS YACTh
Ilpu pewenuu 3adanuii 1-4 3anumiume npPaGUNLHLIIL OmMEemM U3 Yembvlpex

npPeo10HCEHHBIX.

1. (1 Gamm) Hdns xakodl m3 Qynkuuii Qynkuus F(x)=x3-3x*+1 spusgercs
nepBooOpa3HOn?

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

2. (1 6amn) Jlana pynxmus f(x)= 3x%+1. Yemy pasna F(1)

A)2;B)4;B)6;T) I-.

3. (1 6ayun) O6IHMii BHI BCex MepBoo0Opa3HbIx s f(x)=sinx?

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

4. (1 6amn) Beraucnure onpeneneHHblil HHTETpal f 12 xdx.

A)-1;b) 1; B)-1,5; ) 1,5.

Ilpu evinonnenuu 3adanuii 5-8 3anumiume xX00 peuieHus U NOJIy4EeHHbLI
omeem.

5. (2 6amna) Ssmsercas mu F(x)=x3-3x+1 mepBoobpasHoii 11 (QyHKUMH
f(x)=3(x%-1)?

6. (2 6ama) 3anaiite neppoobpasuyro F(x) nus Gpynxuun f(x)=3x2-2x, ecnu
u3BecTHbI koopauHaTsl Touku M (1, 4) rpaduxa F(x).

32

. P
e AOKYMEHT NOAMUNCAH 3JIEKTPOHHOU NoANMUCbHIO TAMOY CO «HuxHeTarnnbCckui 5

B 1 nognucb TOProBO-3KOHOMUYECKUNIA %
i CBefeHnsa 0 NoANUCAX — Ha nucTe nognuceit. Mposepka NOANNHHOCTA — no QR-koAy. Konnemx» Y




7. (2 oOamma) Ha pucynke wusoOpaxken rpadpuk ¢ynkuun Yy=f(x),
onpenenéHuon Ha uatepsaie (—3; 11). Halinute HaumenspIee 3HaueHHE (PYHKIIUN
f(x)na otpeske [2; 9,5].

A y=J(z)
iy
N ] AR
/[ o3
) | A A1
NAT \JI

8. (2 Ganna) Ha pucynke nsobpaken rpadpux Hexoropod pynxumn y=f(x).

o =1
[Tonb3ysich pUCYHKOM, BBIYMCIUTE ONPEIEICHHbBIA HHTErPall f i (x)dx.

YA

4 y=f()

[Ty R ——
[ S —

—
-
X

5

JlonmoJIHUTEJILHAS YaCTh

Ilpu evinonnenuu 3adanua 9 3anuwiume x00, 000CHOBaAHUE peuieHUA U
NOYYEeHHbLI Omeem.

9. (3 Oamma) BeruucauTe MIOMAAR KIYMOBI, TEPUMETP KOTOPOU
orpaHnuuBarOT JUHUK y=0, Y=X, Yy=-2x+6. Pemmuts nByms crmocodamu. CruenaTth
YEPTEK.

JTaJI0HbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aaHus
Or1Ber r A b r na | xX>x+4 | -3 12 3

7 Cmenenu u kopuu. Cmenennasn pynkyus
Oopaszosamenvubie pe3yibmamaol, nood1exHcaujue npogepke (I1emMeHmbl):
JApPo6 1, IP6 2, /1P6 3, IP6 5, /IPG 6, JIP6 14.

APy 1, APy 5, APy 6, 1Py 7, APy 8, APy 18, 1Py 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.

Teopernyeckue BONPOCHI:

1. CdhopmynupyiiTe onpeaeeHne CTeNeHHON (QyHKITUH.
2. [lepeuncnuTe cBOWCTBA CTENEHHOW (DYHKIIMH C IIEIBIM TTOKA3aTEeJIeM.
33
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3. [lepeuncnuTe CBOMCTBA CTENEHU C JCHCTBUTENIBHBIM MOKA3aTEIEM.
[IpuBenuTe npuMepsl.

4. [lepeuncnure cBoWcTBa KOpHS HaTypaiabHOM creneHu. lIpuBenure
IPUMEPHI

S. Ha 4rto HeoOxoaumo o00paTuTh BHHMAaHHME TPU  PEIICHUU
MPPALMOHAIIBHOTO YPABHEHUS! YETHOU CTENEHU?

6. Yemy paBeH KOpEHb YETHON CTENEHHU U3 OTPULATEILHOTO Yncia?
[IpuBenure npumep.

7. YeMmy paBeH KOpEHb HEUETHOM CTENEHH U3 OTPHUIATEIbHOTO yucia?
[IpuBenute npumep.

8. Ha uto ctoutr oOpaTUTh BHUMAHUE NPU PEIICHUN UPPALUOHAIIBHBIX,

JIpOOHO-paIlMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB?

KouTpoJanHuast padora
0o0s3aTeILHAT YACTD
Ilpu pewenuu 3aoanuii 1-4 3anuwiume npasuibHBIL OMEem U3 4Yemovlpex

npPeo10HCEHHBIX.
1. (1 6amn) Mexay KakuMu ABYMsI HATYPaJIbHBIMHU YACIIAMHU HAXOJIUTCS
ancno V197
A)19u20;b)2u3;B)18u19;T)3 u4.
2. (1 6amn) Onpenenure KOpeHb ypaBHeHHs X°=125
A)3.;b)-3;B)-5;T) 5.
3. (1 6amn) Pacionoxkure B OpsiIKe BO3pacTaHuUs dyucia: 2; VS_, V17

A)2;3/5; Y17;B) 2; V17; 3/5; B) 3/5; 2, V17; 1) /17, 2; V5.
4. (1 6amt) YMHOXKas 4Kclia ¢ OJJMHAKOBBIM OCHOBAaHUEM, X CTETECHH. ..?
A) ymHoxaem; b) nemum; B) cknagpiBaem; I') oTHEMaeM.

Ilpu eévinonnenuu 3adanuii 5-8 3anumume x00 peuwieHus u NOaAY4eHHLLI

omeem.

5,58 2.9

a -a

6,48
a npu a=7.

(VIZ+8)’

N 10+v96

6. (2 6anna) HalimuTe 3HaUYeHNE BBIPAYKESHUS t :
7. (2 6amma) PaccrossHue oT HaOmrOgaTENs, HAXOMAIIETOCS Ha HEOOJBIION
BbICOTE N KuiomMeTpoB Hajx 3eMiiéi, 10 HaOM0JaeMOW MM JHHHH TOPHU30HTA

BBIUUCIIAETCS TI0 (hopMyIie I'=V2Rh , rie R=6400 xm — paguyc 3emnu. C kako
BBICOTBI TOPU3OHT BHJIEH Ha paccTosiHuu 48 kmiomerpoB? OTBET BbIpa3uTe B
KHJIOMETpax.

8. (2 6anna) Pemmre ypaBHeHue Y —32—-x=2.

5. (2 6anna) Haitnute 3HaueHue BoIpaKeHUs
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JIomoJIHUTEIbHAA YACTh
Ilpu evinonnenuu 3adanusa 9 3anumume xo0, 000CHO6AHUE PeuleHUA U
ROyYeHHbLIL Omeem.
y =%
=X

9. (3 6anna) Pemmmmre rpaduuecku cucteMy ypaBHEHHI: { v

ITAJOHBI OTBETOB:

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

8 Illokazamenvnan pynkyus

Oopaszoseamenvhble pe3yiomamel, noonexicauwjue npogepke (InemMeHmyl):

JIP6 1, JIP6 2, JIP6 3, JIP6 4, JIP6 5, JIP6 6, JIP6 14.

APy 1, IIPy 5, [IPy 6, [Py 7, Py 8, [Py 18, [Py 19.
OK 1, 0K 2, OK 3, OK 4, OK 5, OK 6.

Teopernyeckne BONPOCHI:

1. ChopmynupyiiTe onpeaeneHne nokazaTeabHONU (QYHKINH.

2. [lepeuncnuTe CBOWCTBA MOKA3aTEIBLHON (DYHKIIHH.

3. Ilepeuncaure cnocoObl pemieHus MOKa3aTelbHbIX YPAaBHEHHI.

4.  ChopmynupyiiTe NpaBHIO PEHICHUS TMPOCTEUIINX MMOKAa3aTeIbHBIX
HEpPaBEHCTB.

S. B gem 3axmouaetcs rpadudeckuii cnocod penieHus ypaBHEHUH.

6. I[lpuBenute mpumep (GYHKIMOHAIBHOW 3aBUCHMOCTH IOKAa3aTEIbHOM
(byHKIMU U3 peaTbHOM KU3HU.

KonTpoJanHas padora

Oo0s3aTeIbHAS YACTh
Ilpu pewenuu 3adanuii 1-4 3anumiume npPaBUILHLIIL OmMEem U3 Yembvlpex

npeOJl 0JHCEHHDbLX.

1. (1 6amn) [Ipu kakom 3HaueHUU a QyHKUIUS y=a* ObIBaeT Ha BCeil oOiacTu
ornpeaeneHus?

A)a=; B)a=825; B)a—;I) a=V3.

2. (1 6ann) Ha pucynke uzobpaxén rpaduk dynkimu Buaa f(x)=a*. Haiinure
snavenue f(2).
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YA

fix)=a

Ol 1. X

A) 25.; b) 5; B) 32; I') HeT BepHOTO OTBETA.

3. (1 6ayn) dynkims 3a1aHa GOPMYJIION: f(x)ZI%)”. Yemy pasho f(-2)?
A)-3: B)-4;B) 4:T) V2.

1 x—13

- =3.
4. (1 6amn) Kopens ypaBHeHus (9) ?
A)12,5;b) 13;B) 14;T') 15.

Ilpu evinonnenuu 3adanuii 5-8 3anuwiume x00 peuieHus U NOJIY4EeHHbLI
omeem.

5. (2 6anna) HalinuTe KopeHb ypaBHeHHUs 3*2-5%3*=12

6. (2 6ama) CKOJIBKO LENbIX PEIEHUH HMEET HepaBeHCTBO 1 <7X1<49?
— 25—8)&7—){2
7. (2 6anna) Haitnure Touky MakcumyMa (GyHKIUN y )
8. (2 Oamma) B xome pacnmaga paguoaKTHUBHOIO H30TONA €ro Macca

m(t) =mo-27T
YMEHBIIAETCS IO 3aKOHY ' T]Ie Mo — HayaJibHasi Macca M30ToIa,
t— BpeMs, mpoluenee oT Ha4aJIbHOIO MOMEHTa, | — Iepuoj noiypacnazaa. B
HayaJIbHBI MOMEHT BpeMeHHM Macca u3oromna 184 mr. Ilepuona ero momypacnana
cocraisier 7 MuH. Haligure, yepe3 cKoJbKO MUHYT Macca M30Tomna OyAeT paBHa
23 mr.

JlonmoJHUTEJIbHAS YACTh
Ilpu evinonnenuu 3aoanua 9 3anuwiume x00, 000CHO6aAHUE peUleHUA U
NOJIYYeHHbLIL OmEem.

—2x=0
9. (3 6ayna) Pemmre rpaduyuecku cucTeMy YpaBHCHHIA: {i _ % _ @

ITAJIOHBLI OTBETOB:

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

9 Jlozapugmot. Jlocapugpmuueckan ynkyus
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Oopaszoseamenvhble pe3yiomamel, noonexcaujue npogepke (I1eMeHmol):

JIP6 1, IP6 2, JIP6 3, JIP6 4, 1IP6 5, JIP6 6, JIP6 14.

APy 1, IIPy 5, [Py 6, [IPy 7, Py 8, [Py 18, [Py 19.
OK 1, 0K 2, OK 3, OK 4, OK 5, OK 6.

Teopernyeckue BONPOCHI:

1. Chopmynupyiite onpeaenenue JorapuMuaeckoit GyHKITUH.

2. [lepeuncnuTe cBOWCTBA JOTapU(PMUICCKON (PYHKITHH.

3. [Tpomomxute onpenencHue: «Jlorapudm — 3T0...».

4. Yemy paBeH JiorapudM mpou3BeACHUS?

S. Yemy paBeH Jiorapupm 4acTHOTO?

6. [IpuBeaute npumepsl JOTapupMUYECKON CrHUpaid B MPUPOAEC U B
OKpY>KaloIlleM MHpE.

7. Ha uro crout 00paTuTh BHUMaHHUE MPH PEIICHUU JOTapu(PMUUECKUX
Y YpaBHEHU U HEPABEHCTB?

6. [lepeuncnute cnocoObl petieHus JIorapupMUIECKUX YpaBHEHUH.

7. ChopmynupyiiTe npaBUiIo peleHus: MPOCTEUIINX JOrapuGMUIECKUX
HEPaBEHCTB.

8. B gem 3axmouaetcs rpaduyeckuii cnocod pereHus ypaBHeHUH.

6. IIpuBenuTe mpuMep (PYHKIIMOHATBLHOW 3aBUCUMOCTH JOTapu(hMUIECKOM
(GYHKIIMY U3 peasIbHOM KU3HU.

KoHTpoJbHas padora
Oo0si3aTe1bHAA YACTH
Ilpu pewenuu 3adanuii 1-4 3anuwiume npaguibHBLL OMEEM U3 Yemvlpex

npPeod10HCCHHBIX.

1. (1 6amm) Kakas u3 pyHKImii Bo3pactaeT Ha BCeil o0actu
onpeneseHus ?

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

2x—3

2. (1 6amn) Vkaxure o6nacts onpenencuus Gpynkuun f(x) = 1g —

A) (-7; 1,5); B) (-5 -1,5), (7; +0).; B) (-1,5; 7); T') (-o0; -7), (1,5; +o0).
3. (1 6ayn) Pacmonoxuth B Opsiake Bo3pactanus: log, s 4; log, 5 0,4,

1
ngU.E I
A)log, s 4; log, s 0,4; 1030.5?1 ; B)logg 5 ‘1‘;1030.5&;' log, 5 0,4;
B) logo.aii loggs0,4;logg54; I') logy 5 0,4; lﬂgo.aii log, s 4.

4. (1 6ann) Haiiure KOpeHb ypaBHEHUS log,(5 —x) =2.
A)11; B)-11; B) -3; ) 3.
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Ilpu evinonnenuu 3adanuii 5-8 3anuwiume xX00 peuieHus u NOJIy4YeHHbll
omeem.

5. (2 6anna) OnpenenuTe 3HaUeHNE BEIpaxkeHnus log, 2 + log, 3 + 210824,

6. (2 6anmna) YkaxuTe HauMEHBIIIEe 11eJ10€ PellicHue HEPaBEeHCTBA:

log,(6x—4) > 2.

7. (2 6anna) Haitnure Touky MakcumyMa (QyHKITUN
y=8In(x+7)—8x+3.

8. (2 Oamma) Mns oOorpeBa IOMEIICHHS, TEMIEparypa B KOTOPOM
nojJepkuBaeTcss Ha ypoBHe T,=15° yepe3 paguaTop OTOIUIEHHS MPOMYCKAOT
ropsiuyto Boay. Pacxon mpoxopsmieit uepe3 TpyOy paauaTopa Boasl m = 0,6 Kr/c.
[Tpoxons mo TpyOe paccTosiHUE X, BOJA OXJIAKIAETCS OT HAYAJIbHON TeMIepaTyphbl

cm T — Tn
x=0a—Ilogy ——,
T,=91° nmo Ttemmeparypel T, mnpuuém Y T —T, rae
Br- B
¢ = 4200—— y=28—
Kr-°C_—  TemmoéMKoOCcTh  BOJIHI, M-°C—  kxorpduuuent

teroo6mena, a @ = 0,8 nocrosunas. Haiinure, 1o Kakoif TemmepaTypsl (B
rpamycax Llenscus) oxnaauTces Boja, €CIU IMHA TPYOb! paanaTopa paBHa 144 .

JlomoJHUTEJIbHAS YACTh
Ilpu eévinonnenuu 3adanusn 9 3anuuwiume x00, 000CHOBaAHUE peUleHUs U
NOJIYYEeHHbLIL Omeem.

9. 3 6asua) Pemre rpadudecku CUCTEMY
U.{}r + 2x=log; 135—1log; 5
ypaBHEHHIA: 2y —3x=6 :

ITAJI0OHLI OTBETOB:

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

10 Mnoscecmea. Inemenmul meopuu zpaghoe
Obpazosamenvhble pe3yibmantol, nooexcauwiue nposepke (InemeHnol):

JIPG 1, JTP6 2.

APy 1, Py 2, [Py 3.
OK 1, OK 4, OK 6, OK 7.

K 1.1, 2.1.

Teoperuyeckue BONPOCHI:
1. CdopmymupyiiTe onpeseieHne MHOKECTBA.
2. Ilponomxute onpenenenue: «O0beAMHEHUE MHOXKECTB — 3TO.. ..
3. Ipomomxkute onpenenenue: «llepecedeHre MHOKECTB — 3TO...».
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[Iponomxute onpenenenue: «PazHOCTH MHOXKECTB — 3TO... ).
N306pa3ute 0ObeMHEHNE ABYX MHOKECTB Ha Kpyrax Jiiiepa.
N3006pa3uTe nepeceueHre TpeX MHOXKECTB Ha Kpyrax Diinepa.
Cdhopmynupyiite onpenenenue rpada. Uto Ha3pIBaeTCS BEPITUHOM,
pebpom rpada?

8. Kak HaiiTu crereHb BepIinHbI rpada’?

9. Ha3oBHUTE OTIUYUTENBHBIC YEPTHI MOTHOTO U HETIOIHOTO rpadoB.
10.Ha3oBuTe OTAMYUTENBHBIE YEPTHI CBA3HOTO M HECBSA3HOTO IrpadoB.

Noos

KourpoanHasg padora
Oo0s3aTeILHAT YACTD
Ilpu pewenuu 3adanuii 1-4 3anuwiume npaguibHBLL OMEEM U3 Yemuvlpex

NPeoOnoHCEHHBIX.
1. (1 6amm) Kakas onepanus n3o0pakeHa Ha Kpyrax Jitiepa?

A B

A)E=AUB;B)E=AnB;B)E=4\58T)E=A-B.

2. (1 6amn) Kakoii rpad npeacrapicH?

A) nonusrif; b) nenonueiit; B)  JIEPEBO; I') HyneBo#.

3. (1 6amn) IlaTepo pabounx BCTPETUIUCH MPHU BHICAJIKE IIBETOB B KITYMOBI.
CKOJIBKO BCero ObUIO CEIaHO PYKOIMOKATHIMA

A)10;b) 11;B) 5; ) 6.

4. (1 6amr) OnpenenuTe CTENEHb BEPIIMHBI B:

A

E F

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

Ilpu evinonnenuu 3adanuii 5-8 3anumwiume xX00 peuieHus U NOJIy4EeHHbLI
omeem.

5.(2 6amna) 1. Jlanbl n1Ba MHOXKecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6, 9,
12}. 3anumuTe 1 n300pazurte rpaguuecku HOBOe MHOXKECTBO E: a) E= AU B
6)Z=ANB.

6. (2 6amna) Konunsl 1py3bst 3aHUMAIOTCA KaKUM-HUOYb BUJIOM criopTa. 14
U3 HUX YBIIEeKatTCs Gpyrodosom, a 10 — Gackerdosom. U Tombko aBoe
YBJIEKAIOTCA U TEM U JpYruM BUAOM criopTa. CKoJibKo apy3ei y Tomu?»

7. (2 6amta) Ha pucyHke — cxema JIOpOr, CBA3BIBAIONINX TOPOJCKHE MapKu
A, b, B, I, I, E. Ilo xaxmoit nopore MOXHO ABUTAThCS TOJBKO B OJHOM
HaIPaBJICHUH, YKa3aHHOM CTpeKoil. CKOJIBKO CYIIECTBYET Pa3IMYHBIX MyTEW U3
napka A B napk E?
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8. (2 6amnma) MoxHO I HapuUCOBaTh M300paKEHHBIM Ha pHCYHKE rpad He
OTpbIBas KapaHJall OT OyMaru U NpoBoJis Kax10e pedpo pOBHO OAMH pa3?

JonoJIHUTE/IbHAS YACTh

Ilpu evinonnenuu 3a0anua 9 3anuwiume xo00, 000CHOGAHUE pPEUIEHUA U
nOJIyueHHbLIL Omeem.

9. (3 6amna) IlepByto miam BTOPYIO KOHTPOJIBHBIE PaOOTHI MO MaTEMAaTHKE
yCIIEUTHO Hamucanu 33 cTyeHTa, MEPBYIO WK TPEThIO — 31 CTYJCHT, BTOPYIO WUIIH
Tpetbto — 32 crtyneHta. He mMeHee OBYyX KOHTPOJBHBIX PabOT BhIMONMHUIH 20
cTyAeHTOB. CKOJIBKO CTYJCHTOB YCIICIIHO PEUIMIN TOJIBKO OJHY KOHTPOJIBHYIO
pabory?

ITAJIOHBLI OTBETOB:

Homep 1 2 3 4 5) 6 7 8 9
3aaHUuSA
OtBer B b 10 r - 22 8 HET 18

11 Dnemenmul KOMOUHAMOPUKU, CHIAMUCMUKU U MEOPUU 6E€POAMHOCH el

OobpazoeamenvHhule pe3yibmamol, HoOneHcaujue nposepke (InemMeHnol):
J1P6 7, IPG 8, J1P6 14.

HPy 1, 1Py 2, APy 3, APy 4, 1Py 12, 1Py 13, APy 14, 1Py 18, 1Py 19.
OK 1,0K2,0K 3, 0K 4, OK 5.

[IK 1.1., 2.1.
TeopeTnueckue BOIPOCHI:
1. [Iponomxute onpenenenue: «CiydailHoe COOBITHE — 3TO...».
IIpuBenure npumep.
2. [TpuBeauTe mpuMep TOCTOBEPHOTO COOBITHSI.
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3 [TpuBenuTe MprMep HEBO3ZMOXKHOTO COOBITHS.

4. [Iponomxute omnpexnenenue: «BeposTHOCTh CIy4yaHOTO COOBITHS —
3TO...».

5 ChopmynupyiiTe MpaBUIIO HAXOXKICHUS CIIOKCHUS BEPOSTHOCTEH.

6 ChopmynupyiiTe MpaBUIO YMHOKECHHS BEPOSTHOCTEH.

7. Kak naiitu cpeanee apupMeTnieckoe YuciaoBoro psjaa?

8 Kak HaiiTn MenuaHy 4ucaoBOTo psijaa?

9. Kak Bbluncisiercs pazmax 4ucjaoBoro psjaa?

10. Jlns d4ero HyxHBI nuarpammbl, Tpaduku? Ilepeunciaure BumbI
JarpaMmM.

11. TIlpuBeamte mpUMEpPHl TPOSBICHUS 3aKOHA OOJBIIMX YHCENT B
MPUPOTHBIX SIBICHUSX.

12. IlpuBeauTe MPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YHCEIT B
OOIIECTBEHHBIX SIBIICHUSX.

13. UYro uzyuaer craTucTuka’?

14. TIponmomxure onpenenenue: «CoyeTaHue — 3T0...».

15. IIpomomxute onpenenenue: «Pazmenienue — 31o...».

16. IIpomomxwure onpenenenue: «llepecTaHOBKU — 3TO...».

17. TlpuBeaute mpuMep MHOKECTBA U3 PEATbHOM KU3HHU.

18. IlpuBeauTe mpuMep OmNepanny MEPECeUEHUsT MHOKECTB.

19. IIpuBeaute mpumep onepanuu 00bEIUHESHHS MHOKECTB.

20. IlpuBeauTte mpuUMep OmMepaIiy pa3HOCTH MHOXKECTB.

21.  Packpoiite moHATUA «Tpad», «AEPEBOY, KITUKII».

KonrtpoabHas padora
Oos3aTeIbHAS YACTh
Ilpu pewenuu 3adanuii 1-4 3anuuwiume npaguibHbLL OMEem U3 Uemulpex
NPeoOnNoHCEHHBIX.
1. (1 6amn) KomOuHaTopuka — 3TO pasjen MaTeMaTUKH, OTBEYaIOIIUN
Ha BOMPOCHI CKOJIBKUMHU CIIOCOOAMU MOKHO BBIOPATh 3JIEMEHTHI ...
A) 3aaHHOTO KOHEYHOTO MHOXeCTBa; b) OeckoHeuHOro MHOXkecTBa; B)
1106010 MHOXKeCTBa; [') uppanroHaibHbIX YHCEL.
2. (1 6amn) CoemuHeHUST W3 N 3JIEMEHTOB, OTJIMYAIONIUECS APYT OT Apyra
TOJILKO TOPSIIKOM PACHOJIOKEHHS B HUX JIEMEHTOB, HAa3bIBAIOTCS:
A) mepecraHoBkamu; b) coderanumsmu; B) pasmemenumsmu; 1)

KOMOHWHAIIUSAMH.
3. (1 O6amn) Ywmcrmo BceX BO3MOXKHBIX Pa3MENICHUN BBIYUCISCTCS 10
dbopmyie: .
AMAT =n(n—m);p) AT =n(n—1)..(n—m+1);B) AT =—"—: 1)

T (n-m)?
AT =n(n+m)
4. (1 6amn) I'pynnupoBka — 310. ..
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A) ymopsgoueHHe eIWHUI] COBOKYMHOCTH MO Mpu3HaKy; b) pa3buenue
€MHUI] COBOKYMHOCTH Ha TPYNIBI MO Tpu3HaKy; B) 0000mieHne eTuHUYHBIX
daktoB; [') 000011€eHNE ETMHUYHBIX TPU3HAKOB.

Ilpu evinonnenuu 3adanuii 5-8 3anumwiume x00 peuieHus u NOJIy4eHHbLI
omeem.

5. (2 6amma) B cpemnem u3 2000 camoBbIX HACOCOB, IOCTYNMHBIIUX B
npoaaxy, 6 mnoarexaroT. HaiiguTe BEpOSITHOCTH TOrO, YTO OJIMH CIIYYailHO
BBIOpPAHHBIH 11 KOHTPOJIL HACOC HE MOATEKAeT?

6. (2 6anmnma) CpaBHUTH BCXOXKECTh CEMsIH JIFOOBIX TPEX BUIOB OJHOJICTHUX
1BETOB 3a nociuennue 3 roga. CocTaBUTh AMArpaMmy IO HalIEHHBIM JIaHHBIM.
Crenats BBIBOJBL.

7. (2 6anna) LiBeTOBOIY MPEIOKIIN YKPACHTD KIIyMOY 1IBETaMHU, UCTIONB3YS
3 Buga. CKOJIBKO pa3iuyHbIX BAPUAHTOB €CTh Y LIBETOBOJA, €CIIM €CTh BHIOOD U3 5
BUJIOB pa3HOU paccaibl?

8. (2 6amna) CKOJIBKUMH CcIOCOOAMH MOYKHO NOCAIUTh 4 KyCTapHHUKA B OJUH
pan?

JonogHuTeabHas 4acThb

Ilpu evinonnenuu 3a0anua 9 3anuwiume xo00, 000CHO6AHUE pPeUIeHUA U
noyueHHbll Omeem.

9. (3 6amna) UtoObl MOCTYNHUTh B MHCTUTYT Ha CHELUalbHOCTh «Mactep
CaJ0BO-TIAPKOBOTO M JAHAMA(THOTO CTPOUTENBCTBAY», AOUTYPHEHT [OJKEH
HaOpatb Ha EI'D He meHee 70 0GauioB MO KaXIAOMY U3 TPEX HPEIMETOB—
MaTeMaTUKa, PYCCKUU S3bIK M WHOCTPAHHBIM s3bIK. UTOOBI MOCTYNMHUTH Ha
criermanbHOCTh «Kommepusi», Hy>)KHO HaOpaTh He MeHee 70 0aioB MO Kaxa0My
U3 TPEX MPEIMETOB — MaTeMaTHKa, PYCCKUM S3bIK U OOIIIECTBO3HAHUE.

BepostHocTh TOro, uto abuTypueHT 3. mosyduT He MeHee 70 OGamioB mo
MaremaTuke, paBHa 0,6, Mo pycckomy s3blKy — 0,8, 10 HHOCTpaHHOMY SI3BIKY —
0,7 u mo o6mectBo3Hanuo — 0,5.

Haiinure BeposITHOCTB TOTO, YTO 3. CMOKET MOCTYHNHUTh XOTs ObI HA OJHY U3
JBYX YIOMSIHYTBIX CIICIIHAIbHOCTEH.

ITAJIOHLI OTBETOB:

Homep 1 2 3 4 ) 6 7 8 9
3a1aHusl
OtBer A A B A 0,997 - 10 24 | 0,408

12 Ypasnenusn u nepagencmea
Oopazoeamenvuvle pe3yibmamot, RoOAeHcaAuUe nposepke (INEeMeHnbl):
JP6 2, IP6 3, /1P6 14.
APy 1, APy 5, APy 6, APy 7, APy 8, APy 11, APy 18, 1Py 19.
OK 1,0K 2, 0K 3, 0K 4, OK 5, OK 6.
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Teopernyeckue BONpPOCHI:

UT0 Ha3bpIBaETCS YpaBHEHUEM?
YTo 3HaYUT pelIUTh YpaBHEHUE?
UYTto Takoe KOpeHb YpaBHEHUS?
Yrto Ha3bIBAETCSl HEPABEHCTBOM?
YTO 3HAYUT PELIUTh HEPABEHCTBO?
B uem 3akirouaeTcs «MeTo1 UHTEPBAIIOBY ?
UTto Ha3bIBaETCS PEIICHUE CUCTEMBI YPABHEHUH ?
UTO 3HAYUT PELIUTh CUCTEMY YpaBHEHUN?
[Ipu pemieHNM KakMX YpaBHEHMH M HEPABEHCTB, CIEAYeT OOpaTUThH
BHUMAaHHE Ha 00JIaCTh TOMYCTUMbIX 3HAYCHUN?

10. Tlepeuncaute criocoObI pelICHHs YpaBHEHHIA.

11. Tlepeuncaute cmocoObl pEeHICHHS CUCTEM YPaBHCHHIA.

CoOoNSORWDE

KonTpoJanHas padora
00s13aTe/ILHAA YACTD
Ilpu pewenuu 3adanuii 1-4 3anuwiume npasuIbHBLIL OMeEem U3 Yemovlpex

npe()Jz O0JHCEHHDbIX:?

1. (1 6ann) Kakoe u3 uncen siBnsieTcst KOpHeM ypaBHeHHs loga(x+1)
=1
A)-1;b)2;B) 1;T) 0.
2. (1 6amn) Kakue u3 ypaBHeHHI UMEIOT 00JIee OAHOTO KOPHS?
A) x?-6x+5=0; B) 3*"?=9; B) (x-4)(x+3)(x-8)=0; I') 2x-7=0.
3. (1 6an) Onpenenure BUI ypaBHEHHS v —32-x=2.
A) nuneiinoe; b) kBagpatnoe; B) uppanmonansroe; ') panmonaibHoe.
4. (1 6amn) Onpenenute HaMMEHBIIIEE 1IEJI0€ PEIICHHE HEPABEHCTBA
5x+2< 1?2
A)-3;5)0; B)3;T) -4.

Ilpu evinonnenuu 3adanuii 5-8 3anumwiume xX00 peuieHus U NOJIy4EeHHbLI
omeem.
5. (2 6anna) Haiinure KopeHb ypaBHEHUS | x-3 =2
{x —y=8,
6. (2 6aia) Pemmnte cucremy ypashenuit 127 %Y = 16.
2x% — 5x

T3 < x.

7. (2 6anna) Pemmre HEpaBEeHCTBO
8. (2 6aa) Pemnre ypasuenue (2x — 3)V3x%2 — 5x — 2=0

JIOMOJHUTEJILHASA YACTh
Ilpu evinonnenuu 3adanua 9 3anuwume x00, 000CHO8aAHUE PeUleHUA U
ROLyYeHHbLIL Omeem.
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2sin%x — \/gcos (z —x) =0

9. (3 6anna) Pemute ypaBHeHue 2 . Vkaxute
T
KOPHH 3TOTO yPaBHEHNS, IPHHAISKAIIHE OTpe3Ky L 2
JTaJI0HbI OTBETOB:
Homep (1| 2 (3| 4 | 5 6 7 8 9
3a/IaHusA
Oreer |B|A, [B| A [1,5] 102 [(—eo; OJU[2; 3) -1; | 27 7 87 5.
B 6 "3 3

@DoHJT OLIEHOYHBIX CPEICTB IS pyOeKHOTO KOHTPOIs (110 utoram 1 — 4)
Oopazoeamenvhusle pe3yibmamol, noOAeHCAUUE NPosepKe (INEMEHNbL):
P61, IP6 3, /1P6 4, IP6 5, /1P6 6, JIP6 9, /IP6 11, JIPG 12, JIPG 14.

APy 1, APy 6, APy 7, APy &, APy 9, 1Py 10, 1Py 11, 1Py 14, JIPy 15,
APy 16, APy 17, [Py 18, APy 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
K 1.1, 2.1.
Oos3aTeIbHAS YACTh
Ilpu pewenuu 3a0anuini 1-4 3anumiume npasuiIbHLLIL OMEem U3 Yemolpex

npPeo10HCEHHBIX.
1. (1 Gamm) Hansl touku A(2,0,5), B(-2,6,3). Kakue koopauHaThl HMEET
cepenuna orpe3ka AB — touka M?
A) M(0, 3, 4); B) M(2, 3, 4); B) M(0,- 3, 4); I') M(0, 3,- 4).
2. (1 6amn) [psmeie AB n CJ1 mapannenshbie. Kakoe pacnosioxkeHne UMEroT
npsmele AC u BII?
A) mnapawtenshble; b) mnepnenaukynspasie; B) ckpemmumBatorcs; 1)

mx V3

COS ? = T .
B otrBere 3anuimTe

IEPECCKAIOTCA.

3. (1 6ann) Haiimute KOpeHb ypaBHEHUS:
HaMOOJIBIIINI OTPUIIATEIIHHBIN KOPEHb.

A)-3;b5)0; B)-2; ') -1.

4. (1 6amn) Ha pucynke uzobpakeH rpaduk npousBoaHoi yskiwm y=F(X).
[Ipyn kakom 3HaYeHUW X (DYHKIMS TPUHUMAET CBOE HAMOOJbIIEe 3HAYCHUE Ha
orpeske [-4; -2]?
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\\\ y=f"(x)

=Y

A)0,5;B)-4; B)-5;T) 1.

IlIpu evinonnenuu 3adanuit 5-8 3anuwiume x00 peuieHus U NOJIYYeHHbLI
omeem.

5. (2 Oamna) BepxHue KOHIIBI JBYX BEpPTHKAJIbHO CTOSIIUX CTOJIOOB,
YAANEHHBIX Ha paccTosiHue 4 M, COEAUHEHBbI MepeknaauHou. BeicoTta omHoro
crosiba 10 M, a mpyroro 7 m. Haiiaute nimHy nepexaaauHbI.

6. (2 6amna) Hansl uerbipe Touku: A(0,1,1), B(1,-1,3), C(3,1,0) 1(3,2,2)
Hoxaxwure, uyto otpe3ku AB u C/l neprieHIuKyJIspHBbI.

7. (2 6anna) JlBuraschk co cKopocThio U = 3 M/c, TpakTOp TAIMT CaHH C
cunoit F=40 xH, HampaBiieHHOW MOl OCTPBIM YIJIOM O K TOPU30HTY. MOIITHOCTB,
pasBMBaeMas TPAKTOPOM, Beraucisgercs no popmyne N = £V cos &. Haimure, mpu
KakoM yriie ¢(B Tpaaycax) 3Ta MOIIHOCTh Oyaer paBHa 60 kBTt (kBT — 310
kKH - M

c ).

8. (2 Oamma) MarepuanbHasi TOYKA JIBIKETCS TPSIMOJIMHEHHO IO 3aKOHY
X(t)=t>-13t+23 (rme X— paccTosHME OT TOYKH OTCYETa B MeTpax, t— Bpems B
CEeKyHJaX, M3MEPEHHOE C Hayaja JABWKCHHsS). B Kakoii MOMEHT BpeMeHU (B
CEKyHaX) €€ CKOpOCTh OblIa paBHa 3 mM/c?

JdonojHuTebHAst YaCTh

Ilpu evinonnenuu 3adanua 9 3anumiume xo00, 000CHOGAHUE PeuwieHUA U
nOy4YeHHbLIL Omeem.

9. (3 Oamna) Pa30uth pabouyio o0macTb  MPSAMOYTOJbHOM (POpMBI
(oTHOHIEHWE CTOPOH 2:3) HAa YaCTU PA3IUYHOM TUIOMIAAN. YKAXUTE pPa3HbIM
[IBETOM IapajuiesibHbIC, IEPIIEHIUKYIISIPHBIC, CKPEIIIMBAIOIIUECS OTPE3KH.

ITaJI0HbI OTBETOB:

Homep | 2 3 4 5 6 7 8 9
3alaHUA
OtBer A T I b 5 - 60 8 -
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3. CTpykTypa 3K3aMeHAIlHOHHBIX ONJIeTOB

Ha BeImonmHeHWE MUCHhbMEHHOW SK3aMEHAIIMOHHON pabOTHl TI0O MaTeMaTHKE
naetcs 4 actpoHoMHYeckux gaca (240 MuHyT).

DK3aMeHalMoOHHas paboTa COCTOMT HMX 2-X dYacTed: o00s3aTeqbHOM |
JIOTIOJTHUTEIJILHOM.

OO0s3arenpHasl 4acTh COACPKHUT 3aJlaHds MHHHMAJIBHOTO 005S3aTeIbHOTO
YPOBHSI, IOTIOJTHUTEIbHAS YaCTh — O0JIEe CIIOXKHBIE 3aJJaHuUS.

[Ipu BBINOTHEHUHU 3aJaHUN 0053aTEILHONM 4YacTU TpeOyeTcsl MPEeACTaBUThH
XOJI peIIeHUs M YKa3aTh MOJYyYEHHBIH OTBET. 3a MPABHIIBHOE BBIMOJHEHUE JIFOOOTO
3a/laHusl W3 00s3aTENBPHONM YacTH OOydYaroIuiicsi mosydaere ofuH Oamn. [lpwu
BBITIOJTHEHUW 3a/laHds M3 JIOTIOJHUTEIIBHOM 4YacTH HEoOX0IMMO MOApOOHO
omHcaTh XOJ| pEIICHHs W JaTh OTBET. [IpaBWiIbHOE BBITIOJIHEHUE 3aJaHHMA
JIOTIOJIHUTEJILHON YacTH OLiEHUBAaeTcs 3 OamamMu win 1-2 0ajutaMu 3a 4YaCTHYHOE
perieHue.

banibl, momyyeHHbI€ 3a BCE BBINOJHEHHBIE 3aJaHHs], CYMMUPYIOTCSL.

Illkana nepegooa 6annoe 6 ommemku o NAMUOANTLHOU cCUCeEMe

Ommemka Yucno 6annos, HeodXo0umoe 0113 nOJIyYeHUs OMMeEenKu
«3» (v008.) 6-9
10-14
«4» (xopowo) .
(e menee 00H020 3a0anus U3 OONOIHUMENLHOU YaACU)
bonee 14

«5» (omauuno)

(e menee 08yx 3a0anUll U3 OONOJIHUMENbHOU YACUL)

Oopa3zoeamenvhule pe3yibmamot, noonedcaujue nposepke (Inemenmot):

JIPG 1, JTP6 2, IP6 3, JIP6 4, JIP6 5, JIPG 6, JIP6 7, IP6 8, JIP6 9, JIPG 10,
JIPG 11, JIP6 12, JTP6 13, PG 14.

HPy 1, Py 2, Py 3, 1Py 4, 1Py 5, /1Py 6, [IPy 7, 1Py 8, Py 9, [IPy 10,
TPy 11, IPy 12, IPy 13, [Py 14, NPy 15, IPy 16, IPy 17, [IPy 18, [Py 19.

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
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~3k3aMeHauu0HHbu23a0auuﬂlﬂ)ﬁuunaMawnuke

TAIIOY CO «HWXHETATUJIbCKUIA YTBEPXJIAIO:
TOPT'OBO-2KOHOMMYECKHUH 3am. qupekTopa mo YP
KOJUIE XK » M.I".ImutpueBa
04-46-26 «_» 2026 r.

3K3AMEHALIMOHHBIN BUJIET 1

no mucunniune O0/1.12 «MaTtemaTuka»
ISt CIeUATbHOCTH

09.02.07 «MupopmanoHHbIe CHCTEMbI U IPOrPAMMHPOBAHME»

HHcTpykuus

3agaHus MOXHO BBIIOJHATH B JIOOOM mopsanxe. TeKcT 3aiaHHs MOXKHO HE IEpElUCHIBATh,
JIOCTaTOYHO YKa3aTb €ro HOMED.

Bpemsi BbINIOJIHEHHSA

4 yaca

Tekcr 3agaHus

Oo0s13aTeIbHAS YACTDH

IIpn BbImosHeHuu 3amanuii 1-12 3anummMTe X0 PpelIEHUA H
IOJIy4YEeHHbIH OTBET.

1. (1 6ann) Beraucnute: 2sin(n/6)+2cos(m/3)

2. (I 6anr) Ha  pucynke
JKUPHBIMU TOYKAMH TTOKAa3aHO CYTOYHOE
KOJIMYECTBO OCAJKOB, BBINIAJaBIINX B
Onucte ¢ 7 mo 18 nmexabps 2001 roxa.

un
[=RR1 By}

(IR
-
—

=
-]
|~
L

e e LI S S
n o
=

Ilo ropusoHTanM yKa3plBAIOTCS YUCIA s i *. ff
MeCsIa, 0 BEPTHKAIM — KOJHUYECTBO 72 - i 7
OCAaJIKOB, BBINIaBIINX B 98

o 7 2 =] 10 11 1z 1= 14 15 1s 17 1z
COOTBETCTBYIOILUN JICHb, B

MUuIUMeTpax. JJig HarJIsIIHOCTH KUPHBIE TOUKH Ha PUCYHKE COEIMHEHBI IMHUEH.
Onpenenute MO PHUCYHKY, CKOJIBKO IHEW BbIMagano Oonee 2 MHUIMMETPOB
0CagKOB?

3. (I 6ann) Mobunwhsiii Tenedon croun 16000 py6ueit. Uepes HekoTopoe
BpeMsI LIeHYy Ha 3Ty Mozeib cHu3uIM 10 15200 pyOneit. Ha ckonbko mporeHToB
ObLIa CHIKEHA 1ieHa?

4. (I 6ann) Ha tapenke 16 mupoxkoB: 7 ¢ peIOOH, 5 ¢ BapeHbEM H 4 C
BumHel. FOmst Hayran BeIOMpaeT ouH NUpOKOK. Haiimure BepoATHOCTH TOTO, UTO
OH OKQ)KETCS C BUIIHEN.

5. (I 6ann) Haiimute 3navenue Boipakenus 10g,2 + log, 32

6. (I 6anr) Haitmare kopews ypasenns ¥/~ 0% = 7-

7. (1 6ann) Pemmre HepaBencTBO 2X° > 64. B oTBer 3ammiumte
HaNMEHbIIIEE MOJIOKUTEIBHOE YUCIIO.
x+2
3x=2

e

8. (I bann) Hailimute KOpeHb ypaBHEHUS
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9. (I  6awr) Haiinure  mpou3BomHYH0 ~ (YHKIMA B TOYKE
x=0: y:%x4 —6x° +7x-1

10. (I 6ann) lIBeTHHK, OQOPMIICHHBIA MO WHAMBHIYaTbHOMY 3aKasy,
umeet Gopmy nuiaMHIpa. Bricota nBetHuka 35 cMm, nuameTp ocHoBaHuUs 20 cM.
CKONBKO 3eMJIM HEOOXOAMMO TMPHBECTH, YTOOBI I[BETHUK OBbLI 3alOJHEH
MOJIHOCTBIO. B OTBET 3amuinTe 4ucio, 1E€IEHHOE Ha 7.

11. (1 6ann) HaiinuTe muiomaas GUrypsl, M300pa>keHHON Ha PUCYHKE
A
A Sk

—
Qom

12. (I 6ann) Teno pewxkercs mno 3akoHy S(t)=3t>+5t (m) Haiinure

CKOpOCTH TeJa yepe3 1¢ mocie Havyaa JIBHKEHHUS.
JIonmoJIHNTEJILHAS YaCTh

Ilpu evinonnenuu 3adanuni 13-16 3anuwiume x00 peuwieHus u NOJIYYeHHbLI
omeem

13. (3 6anna) BerumcouTe IIIOMALs 3€MIIM, OTBEICHHOTO IOA KIyMOy,
IepUMETp KOTOPOrO OrPAaHMYMBAIOT JUHUM y=X2-2X-2 M y=-X>+2. Bplmoanute
geprex. OTBET JaiiTe B KBaJIpaTHBIX METpax.

14. (3 6anna) Pemmte ypaBHeHme sin’X - 2sinx=0. B orser 3anmiumTe
KOJIMYECTBO PEIICHUM, TPUHAIeKAIIMX MPOMEKYTKY [0; 47.]
15. (3 6anna) Halinute 00b€M MHOTOTpaHHUKA, N300paKEHHOTO HA PUCYHKE (BCE
JIBYTPAHHBIC YTJTbI npsIMBIE).

&

16. (3 6anna) TlepBwlii camoBOI BhICAXXKMBAaeT 126 cakeHIIEB Ha 5 4YacoB
ObIcTpee, YeM BTOpoil. CKOJIBKO CaXKCHIIEB 3a Yac BBICAXKHBACT TIEPBBIN CaI0BOI,
€CIIM M3BECTHO, YTO OH 33 Yac MOXKET BBICAINTh HA 5 CaKEHIIEB OO0JIBIIE BTOPOTO?

Kpurepuu oueHku 3ajanus

Ommemka Yucno 6annos, Heodxo0umoe 01 nOJIy4eHuss OmmemKu
«3» (y008.) 6-9
10-14
«4» (xopowo) .
(He menee 00H020 3a0anus U3 OONOJTHUMENLHOU YACMUL)
bonee 14

«5» (omauuno . .
( ) (e menee 08yX 3a0aHuUll U3 OONOTHUMENbHOU YaACmUL)

IIpenoxaBaTesan IIpencenaresb NpeAMETHOH KOMUCCHH
IO. B. Komuanosa T. YO. 3saTukoBa
« » 2023 r. « » 2023 .
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OOKYMEHT NOAMNNCAH 3/IEKTPOHHOW Noanunuchio FAMOY CO «HukHeTarmnbckuii 4
1 noanncb TOpI’OBO-aKOHOMVIl—IeCKI/IVI |
CsefeHuns o noanucax — Ha ancrte nognvcen. Mposepka NOAANHHOCTM — No QR-koay. KONMneax»
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OOKYMEHT NOAMNNCAH 3/IEKTPOHHOW Noanunuchio TAMOY CO «HuxHeTarunbckui ;“o
1 noanucb TOProBO-3KOHOMUYeECKni

CsefeHuns o noanucax — Ha ancrte nognvcen. Mposepka NOAANHHOCTM — No QR-koay. Konnemx»




IMPUJIOXXEHUE A

(9]

OLEHOYHBIN JINCT

I'pynna
KoHTposib U O1leHKa pe3ysibTaToB 00y4aronmxcst (YMeHus!/ mpeIMEeTHBIC)

helres uuHOmod udir wwedrodn x19HAOLOIIITINOY|
XI990L0J BUHREOSIIIOLION HNBNIIE9RH OHHOY RIIg

N100H1IK0dod 91BgMHANIO U ILUTOXEH

UUHOWA ‘MorooHLE0dog nMdoal HoHdBIHOWIIE
XEULEHOI XITHIOHOO ‘9duIN WoHdIread|

4 XKLOOHJOWOHONEE XIMOdhULoULRL) ‘dorvedex
UIIHLOOHLEOd0d XUIMOIOWH ‘XEWHOI'EE H
xedoonodu o uuHargeLoradu 9rooHHeaoduNdod)

WIDIOOhUINEdII O hel'eE U hel'ee XUNOIRNALIN0A]
suHomad s rAwdod u dAmd xmioornd1omoad
4101090 XITHHOhAEH dUHOHIWHUALI

‘odum woH4dIread g U XBIOTOW ‘XexoLdoh eH|
19dAm@ omoonudLomoal dredeHeOndRd KUHOWA|
q9100HHeg0dUNdO(o {Xed1010dd XITHEOHOO XU
‘xedAd xmoonndiomoal xigHHIgLoHRd100d1]
U XIDMIOOI O HWEULEHOI HINITHEOHOO OUHJITBIrg|

HALOOWHIUdRE XI9H4Iread BEUIrBHR U BMHEBOUIIO|
KI'l YMHBHE XITHHOhAIIOIl QUHBE0EIIrOLION]
‘UMIIHAQ ouHaTogon dredocudoryedex|
WOUHOWA QUHOIBIrd ‘XedLONOED XU U

BEUI'BHE OJONOOhHLBNOLEN XKHLEHOI XITHEOHOO
90 yuHorgeLoradu 4100HHEg0dNNdO()|

41OHo9edoH U UMHOHgRd
guHOMOd HIMedLoOIIITH U BUHOMSA ULAII ©XOHOL
BIY o1r0Mh WOl 9 ‘WinedIodr XI9Hdo1019INOY
XI990L01 OMHBIOETIIIOIION SINOLOUD XH|
‘aroHogedoH U yuHoHARdA Xmoorudiomwonoandy
‘XIIHHOUQLI ‘XI9HIILALBERNOL]
“xiqagIreHonneddn u XigHqIreHOMITRd
guHOMIOd HWeWondil HWITHLARIYHRL) OUHOTRI |

hRYRE BUHOMIOd
OI70X 9 BMHIINKAOORd QI9HIIrdIRERIOY dLUIrog0dI]
‘QLBHONUAI XU OUHOWA ‘BUHOmAd doWLudodire|
158 aroqraresedxor HUINBIOLON QUHIY eIl

HUdodL XIOORHIBNOIEN

BUHAI0dLOOII 0I0MOOhHLRNOUINE
HLOOHXOWEOd SUHRWHHOI ME\EoumL

¥ 19009110d11 o19Hsed 9IRhASH H 91BEII0HUIIO0
XUMIOIKIFOFEOII ‘XEIOTTOW XUMOOhULEWNALEI
XUIMAOHXEE MeX XEULEHOI XHMOOhULBNOLEW,
0 yuHorgeroradu aroonHegodundodo

OMIIEK WOMOOhULRNOLBW BH BAWIN OIOHIIedd
HMUHII'ME BUHROUIIO XBQOJOIIO ‘UUITREUIINEH]]
HOHHOWOAE00 € IMUIBNOLEN OLOOW

U 19dAL91AY Ho90dUN HLOBR MeY OMULBWOLEN
o uuHorgerorodn aroonHeaodundodo

®UO cryneHTa

0
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CsefeHns o noanucax — Ha nncte nognvcen. NMposepka NoaMHHOCTM — no QR-koay.




IMPUJIOXEHUE b

(9]

OLEHOYHLIN JIMCT

I'pynma
KoHTpOIIb U OIICHKA pe3yJIbTaToOB 00y4aronuxcst (3HaHHUs/TMYHOCTHBIC U METANPEIMETHBIC PE3YJIbTAThI)

g0IIreg OJOLY]

QIrOMh WOL 4 RMSENQOM.&Q@O
3 9L30HQO0J0L) U 1LOOHI0LOI

HOHIOHIO0901 4 HINITWHIIOXQOJH
‘MNEMHOWA ¥ UIWEHHBHE
HWUXOOhULEWOLBN OMHIITRIr0

‘radArarAx yoxosruniudodrre
‘snHOXedgo0d 010HHOgLoHRdLOOdI
‘KUHOLTIIIN 0JONOdhHIOL ouLngeed

M BUHOMOHLO 9L00HHRd0dnNdO(DI
‘@200d.10d11 0I0MOIRUHXIL
-OHhABH BT HNULBNOLBN

HLOOWHhBHE SUHBWHHOII

‘IDIARH ONIIEE WOHIIROdOgUHA
e ONUIBWOLEW O HUHOIrgeLIoradi
qrooHHeg0dundodo

‘EUITUALHU U 9100HAILHERdQ000
‘puHomod nuLsHUdI
U XBMOHUOII 9 9LOOHHIIWOALOASIroN

XMTHIOOILNIOOTMIN 11 »\\.—Sﬂprrbﬁmt
XI9Woemdog0d KMHRHE000

e uuodor@ad HOHIIrOLBgRHEOL
WNRMIGERH OUHOITRIr

4LeIOEIIrOIION ‘BUHAAE AMROL
01090 9LRIRI'SH OHROL ¥ OHRUION
‘OHOK OUHOWA :MWed1orado
MINIIEONIIEK dUHAITRIrd

HOHIIr31egRHEOL-OHHOMITRWdOpHI
HOHIIALEOLIONED
3 9100HQOJ0ID U ILIOHE0LOT

HOHINS0dI ¥ HONOIrdLRIOTdIrOOU
-OHQORA ‘UOHIIOLBIBHEOL
UWeMI99BH QUHA BRI

‘ULOOHIIALET HOHLOIWE0D
900010d1I € 9LRI04LONOT OWHEES
U BO491eIIQO0 OHEUIMATOdI OMHOWA

CMIOOHAIOLEY [MHBI ILEIIGBLO0D
W ULOOHIIIOLEDY HMIfAI 91KIRIdIIo
OHYIFOLEOLOOWRD SUHOWA

dUO
CTYICHTA
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FTAMOY CO «HmXHeTarnnbckui

OOKYMEHT NOAMNUCAH 3JIEKTPOHHOW NOAMNMUCHIO
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CsefeHns o noanucax — Ha nncte nognvcen. NMposepka NoaMHHOCTM — no QR-koay.
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OOKYMEHT MOAMMCAH 3NEKTPOHHOW NOAMNUCHIO TATIOY CO «HWKHETarnnbekuin - 4
1 noanncb TOprOBO-BKOHOMVI‘-{ECKVII\/II |
CBefieHMs 0 MOANUCAX — Ha NUCTe noanuceil. Mposepka NOANNHHOCT — Mo QR-Koay. Konnemk»




JInCT mogmucex

FTAMOY CO «HmxHeTarnnbCKnii TOProBO-3KOHOMUYECKUIA KONTeOX»
SHA-256 ncxodHoro JOKyMeHTa: 944f79308e2b4f47519e350ea92f1d5d 1faea02e43b047a247a1e261984d4d04
JokyMeHT: 52 cTpaHuLbl

MNpoBepka nognuceit: https://sig.nttek.ru/v/x0CAFw9yyyxbhp4aoqpp60YEaSff3PEDUUGTZB8PJkNvzC4e
MeyaTHaa dopma cdopmumpoBaHa: 28.10.2026 14:32

Ne | Ponb B MoanucaHT Ceptudukar [ata n Bpemsa | Pe3ynbTaT npoBepKu
noanucun noanucaHus

1 YTBepxkpato | OMuTpuena Ne 7E9C18960643A37EF2C929CD1E513CCD, 28.10.2026 noanuchb
MapI/IHa nencteuteneH ¢ 08.10.2026 no 08.10.2027 14:29:51 AeﬁCTBMTeana
[eoprresHa POsib 1 AOMKHOCTb
3amecTuTens MOATBEPXAEHbI
AvipekTopa no NOAMMCHIO
y4ebHoln pabote

r

MeyaTHas Gopma He NOANMNCHIBAETCA U CAIY>XUT AN yaobcTBa YTeHns. Opnanyeckyto cuiy nMetoT NCXOAHbI PDF-00KYMeHT 1
darinbl aneKTPoHHbIX noanucen (.sig). Moanncbe — ycuneHHas HekBaaMdULMPOBaHHAsA 3N1EKTPOHHAA NoANUCh (4. 3 cT. 5
PepepanbHoro 3akoHa Ne 63-33), BblAaHHAs yOOCTOBEPSAIOLLMM LIEHTPOM KOMneaxa.

Bpems ykasaHo no yacoBoMy nosicy konneaxa (Asia/Yekaterinburg, UTC+5).
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