MuHuCcTEpCTBO HAyKH U Bbiciiero oopasosanus Poccuiickoit @enepannu
JIsichBeHCKHH Gumnan ¢peaepaybHOro rocyJapcCTBEHHOr0 aBTOHOMHOI'0 00pa30BaTeIbHOIO
yupexkIeHus BhICIIEro oOpa3zoBaHus
«Ilepmckuii HANMOHAJIBLHBIH HCC/IE10BATEIbCKHH MOJUTEXHHYECKHI YHHBEPCUTET)

Sanaa T
iﬁ% ‘ T.O. Comnna
« AF» 2 2026 T

OLEHOYHBIE MATEPHUAJIbI

AJIsl IPOBeIeHHs TeKyLero KOHTPOJIsl YCIIeBAeMOCTH H MPOMEKYTOYHOH
aTTecTaluH 00y4YaloUIHXCs N0 y4eOHOMY NpeaMeTy

MATEMATHKA
Ilpunoswcenue Kk paboueit npozpamme yuedHoz20 npeomema

OCHOBHOM MmpodeccruoHanpHOi 00pa3oBaTeIbHON NIPOrpaMMBl
MOJICOTOBKH CIELIUAIUCTOB CPEJIHEro 3BeHa

no cnenuanbHocTH CIIO 15.02.16 TexHoOrUs MaIMHOCTPOECHUS

JIpiceBa, 2026



Ouenounble MaTepualisl pa3paboTaHbl Ha OCHOBE:

—  ®denepanbHOrO roCyJIapCTBEHHOI'O o0pazoBaTeIbHOrO CTaHIapTa CpeHero
npoeCCHOHAILHOTO  06pa3soBaHus, yTBEPKAEHHOrO MNpHKasoM MuHHCTepeTBa IPOCBELICHHUS
Poccuiickoii ®enepanmu «14» wmrons 2022 r. Ne 444 mo cneumansHoctd 15.02.16 Texnonozus
MAUIUHOCMPOEHUSL,

— @enepalbHOrO  rocy/apcTBEHHOTO — 00pa3’0BAaTENbHOTO  CTAHAAPTa  CPEAHEr0  OBIIEro
obpazosanus (PI'OC COO), yrBepxaennoro Munobpraykn Poccunm 17 mas 2012 roga No 413
(mocnenHss peakius);

— pabodell mporpamMmel yyeGHOro mnpeamera Mamemamuxa, yTBep)KAEHHOM <OZ7Z» L?f)//
2026 .

C yuemom:
— llpumepHoro  ¢onaa ONEHOYHBIX CPeACTB 1O  06IIEOGPA30BATENLHON  HCIHILIHHE
«Mamemamuxay, pazpaborannoro ®I'6OY JII10 UPITO 2022 r.

Paspaboruuk: npenonasarens bo6posa A.C.

OneHo4Hble Marepuaibl PacCMOTPEHBI M OZOOPEHBI Ha 3acelaHHH IPEIMETHOMN (LMKJIIOBOIT)

KoMuccun Ecmecmeennonayunvix oucyunaun (ILIK EHJT) « 70 » O 2026 r., nporokois No _6_‘ .

Ipencenarens IMTIIK EH/I /&’ M.H. Anranaes



ITACITIOPT OHEHOYHbIX MATEPHAJIOB

OneHOYHBIE MaTEpHAIIbl JUJIS TEKYIEro, pyOeKHOTr0 KOHTPOJIA M MPOMEXKYTOUHOW aTTecTalluu

pa3paboTaHbl 75 OLICHKH YPOBHSI OCBOSHHS 00yUYaIOMIMMUCS IIAHUPYEMBIX PE3yJIbTaTOB.

CTpyKTypHBIE 3JIEMEHThI OLICHOYHBIX MAaTEPHUAJIOB 110 y4eOHOMY MPEAMETY:

— PE3YyIbTaTbl OCBOCHUA yqeGHoro opeaMeTa, ImoAJICKalre IMpoBEPKE;

— OIIMCAaHHEC OLICHOYHBIX MAaTCPUAJIOB,

— OIIMCAaHHEC KPUTEPHUEB OLICHKH,

— pasHo(hOpMaTHBIC 3a/IaHMs I TEKYIIeH aTTeCTalllH M0 y4eOHOMY MPEIMETY;

— pazHo(hOopMaTHBIE 3aJaHU Ui PyOEKHOTO KOHTPOJISA IO y4eOHOMY MPEAMETY;

— pa3HohOpMaTHBIC 3aJIaHUS JIJIS IPOMEKYTOYHOM aTTECTAIMH 110 YI€OHOMY TIPEIMETY.

KpOMe SaHaHHﬁ, OLCHOYHBIC MaTCpUaJIbl BKIIIOYACT KJIIOYH K 3aJ[aHUSM.

B pesynprate ocBoeHusi yueOHOro mpeamera MarTemaTumka OOyYaroIIMICS JOIDKEH 00JafgaTh

CJICAYIOIMIUMU PE3YyJIbTaTaMU O6y‘leHI/I${I

Kox v HanmenoBanue

Ilnanupyemsle pe3yJibTaThl

(popanyeMblux O6mmue JAncuunimHapHbIie

KOMIIeTeH U (mpeaMeTHBbIE)
OK 01 Hanuuue momusayuu x ooyuenuro | 1IP61.  Bnagenue  Meromamu
Buioupams cnocobel | U TWYHOCMHOMY pa36umuio JI0Ka3aTeIIbCTB, aJropuTMamu
pewenus sa0au | L omosnocmes Kk camopazéumuio, | PEIICHUS 3ajay; YMEHME
npogeccuonansnoii CAMOCMOosIMeNIbHOCMU u | opmMyIHpoOBaTh oTpeeneHus,
desmensHoCu camoonpeoeneHuro aAKCHOMBI ¥ TEOPEMBI, NMPUMEHSThH
npumenumensio x | Osnaoenue Hasvikamu yuebHO- | X, TPOBOIUTH JOKA3aTeIbHbIE

Pa3iniHblmM KOHmeKcmam

uUcce008amenbCKoll, NpPoeKmHoU
U COYUATLHOU 0esTmeNbHOCTIU.

B 4acTH TPYAOBOIO
BOCIIMTAHMS.
— TOTOBHOCTbH K Tpyny,
OCO3HAHHUE LEHHOCTH MACTEPCTBA,
TPYIOTFOOHE;
— TOTOBHOCTH K aKTUBHOM

JESTENIbHOCTH ~ TEXHOJIOTUYECKOM
n COI.[I/I&HI)HOﬁ HaIpaBJICHHOCTH,
CHOCOOHOCTh WHUIIUUPOBATH,
IUTAHUPOBATh M CaMOCTOSTEIHHO
BBITIOJHATH TaKyIO JESTEIIbHOCTD;
— UWHTepecC K pa3NudHbIM chepam
npo¢eCCHOHATBHON
JESITEIILHOCTH,

OBiaieHHe yHUBEpPCAJIbHBIMU

y‘lCﬁHI)IMI/l IMO3HABaATCJIbHBIMHU
JAeHCTBUSIMU:

a) bazoevle Jlo2uyecKue

pacCcyXJieHHsi B XOJi¢ PpEeIIeHUs
3a/1ay;

IP62. VYmenue omnepupoBaTh
MOHATUAMH:  CTETEHb  YHCIA,
norapudm YHUCIIA; yMEHUe

BBIIIOJTHSATEL BEIUMCIIEHHE 3HAYECHUH
U TpeoOpa3oBaHus BHIPAKEHHUH CO
CTeMeHsMH U Jorapudmamu,
npeodpa3oBaHus IpoOHo-
panuoOHaJIbHBIX BI)Ipa)KeHI/II\/’I;

IIP63. VYmenue omnepupoBarh
MOHATHUSMHU: panroHasIbHbIE,
WppalroHabHbIC, TOKa3aTeIbHbIE,
CTETIeHHbIE,  JIorapu(MUUecKHe,
TPUTOHOMETPUYECKHE ypaBHEHUS
Y HEpaBEHCTBA, UX CUCTEMBI;

IIP6S. VYwmenue
TTOHATHSIMH:
byHKIHS,
dbyHKIIHSA,

OTIepUpPOBATH
paroHaIbHas
MoKa3aTeabHast
cTeneHHas (yHKIHS,




Kox v HanmenoBanue

I[Inanupyemble pe3y/bTaThl

(l)opanyeMblux Oo61mme JAucaunianHapHbie

KOMIeTeH Ui (upeMeTHbIe)
Oeticmeusi: norapupmMudecKas byHKIIHS,
— CaMOCTOSITEIIEHO TPUTOHOMETPHUUYCCKUE  (PYHKIUH,
dbopMynupoBaTh u | obpatHble  (GYHKIUU;  yMEHHE
aKTyaJIH3upOBaTh npo0ieMy, | CTpouTb  IpadUKH  M3YYEHHBIX

paccMarpuBaTh €€ BCECTOPOHHE,
— YCTaHaBJIMBAaTb CyIJ.[eCTBeHHBIfI
NpU3HAK WM OCHOBaHWS  JUIS

CpaBHEHHs, KiacCU(DUKAUUU H
0000111eHM;

— OIIpEeIeTsTh enu
NeSITeTbHOCTH, 3aJaBaTh
napaMeTpel M KPUTEpHUH  HX
JOCTIOKEHUS;

— BBIIBJIATH 3aKOHOMEPHOCTH H
POTHBOPEYUS B
paccMaTpuBaeMbIX SIBICHHSX;

— BHOCHTH KOPPEKTUBBI B
NeSITeTTbHOCTD, OLICHUBATh
COOTBETCTBHUE pE3yJIbTaToB
EIIsIM, OLICHUBATh PUCKH
HIOCJICAICTBUH JEATEILHOCTH;

— pa3BHBaTh KpEeaTHBHOE
MBIIICHUE npu pemeHuH

JKU3HEHHBIX TTPo0sieM

0) Oazosvle uccredosamenbcKue
oelcmeus:

— BJIAJICTh HAaBBIKaMU y4eOHO-
HCCIIEIOBATENILCKOW U ITPOEKTHOU

JIeITECIIbHOCTH, HaBBIKAMH
paszpelrieHus mpoodseM;

— BBISBJIATD MPUYUHHO-
CIICJICTBCHHEIC CBSI3U u
aKTyaJIu3UpOBATh 3a/avy,
BBIJIBUTATh TUTIOTE3Y €€ PelIeHus,
HaXOIUTh apTyMEHTBI JUIst
JIOKa3aTeJIbCTBa CBOHX
YTBEPKJICHUH, 3a1aBaTh

IapamMeTpbl U KpUTEPUU PEILICHNS;
— aHAJIM3UPOBATh MOJYYCHHBIC B
xoJe pelieHus 3a1a4u
pe3ynbTaTHl, KPUTHYECKH
OLICHUBATh HUX JIOCTOBEPHOCTb,
MIPOTHO3UPOBaTh HW3MEHEHHE B
HOBBIX YCJIOBHSIX;

— YMETb IEPEHOCUTh 3HAHUSA B

MI03HABATEIbHYIO "
IIPAKTUYECKYIO o0macTu
KU3HEACATEILHOCTH;

(hyHKIMHA, WCIIONB30BaTh TpaduKu
OpU  U3Y4YCHHH MPOIECCOB U
3aBHCUMOCTEH, TIpU  PEHICHUU
3agad = W3 JpPYyruxX  y4eOHBIX
NPEMETOB M 3ajad W3 pealbHOU
KHU3HH, BBIpaXaTh (HopMyrIaMu
3aBHCUMOCTH MEXJ1y BEITUYNHAMH,

I[IP66. YMmenue pemarb TEKCTOBbIE
3a/1aud  pa3HbIX THUIOB (B TOM
YlyCclie Ha TMPOLEHTHI, MJONH U
4YacTH, Ha JBIKEHUE, padoTy,
CTOMMOCTh TOBapoOB M  YCIYT,
HaJIOTH, 3ama4yd u3  oOJacTu
yIpaBICHUS JTUYHBIMU u
CEMEMHBIMU buHanCcaMM);
COCTaBIISITh BBIPAKEHUS,
YpaBHCHHUS, HEPABEHCTBA H WX
CUCTeMBbl 10 YCIIOBUIO 3aJayd,
HCCTIEI0BATh MOJIY4EHHOE
pelieHue u OIICHUBATH
MPaBIOTOI00HOCTh PE3YIIhTaTOB;

IIP69. VYmenue omnepupoBarhb
NOHATUAMM:  TOYKa,  MpsAMad,
IIJIOCKOCTB, IIPOCTPAHCTBO,
JBYTpaHHBIN yroi,
CKpELIUBAOIIHECS psIMBIE,
NapajuIeIbHOCTD "
MEPHEeHIUKYISIPHOCTh MPSIMBIX H
IIJIOCKOCTEH, yroma MEXKIY
MPSIMBIMHU, YIOJ MEXAY NMpsSMOH u
IIJIOCKOCTBIO, yroi MEXIY
IJIOCKOCTSIMU,  PAacCTOSIHUE  OT
TOYKM /10 IUIOCKOCTH, PacCTOSIHHE
MEXAy TNpSAMBIMH, PpacCTOSHUE
MEXAYy IIJIOCKOCTSMHU; yMEHHE
WCIIOJB30BATh NP PEIICHUH 3a/1a4
u3yuyeHHble (AaKTBl M TEOPEMBI
IJIAaHUMETPUHU; YMEHHUE OLIEHUBATh
pa3mepbl 00bEKTOB OKPY’KAIOIIETO
MHpa;

P610. VYwmenue omnepupoBaTh
MOHATHSIMHU: MHOTOTPAHHUK,
CeUeHHEe MHOTOIpaHHUKA, KYO,
napajuiesienunes, IIpU3Ma,




Kox v HanmenoBanue
(popmupyembIX
KOMIIeTeHITH I

I[Inanupyemble pe3y/bTaThl

O01mue

HCHUILINHAPHBIE
P
(mpeaMeTHBbIE)

— YMETb UHTETPUPOBATH 3HAHUS
U3 pa3HbIX y4eOHBIX MIPEIMETOB,;

— BBIIBMIaTh  HOBBIE  HJIEH,
npearaTh OpUTHHAJIbHBIC
MOJIXOJTbI U PEIICHUS;

— CIOCOOHOCTh X
HCIIOIL30BaHUS B

IO3HABATEIbHOH MW COIHAJILHOU
MpaKTUKE

nupaMmuja, Gpurypa u mNoBepXHOCTh
BpallleHUs, LWINHAP, KOHYC, LIap,

chepa, ceUyeHUs burypsi
BpAaIICHUS, TUIOCKOCTH,
Kacaromasicsi cepsl, IHIHHIPA,

KOHyCa, IUIOIIA[b IOBEPXHOCTH
NUpaMHUIbI, TPHU3MBI, KOHYCa,
UWIMHApa,  [omanab  chepsi,
o0beM Ky0a, MPSIMOYTrOJIBHOTO
napasiesenumnena, MTUPaAMUIBI,
NPU3MBI, IWIKHAPA, KOHYCa, [1apa;
yMEHHE n300paxarb
MHOTOTPAaHHHKH ¥ TOBEPXHOCTHU
BpAIllCHUs, UX CEUCHHS OT PYKH, C

MOMOIIbIO YEepPTEHKHBIX
WHCTPYMCHTOB W JJICKTPOHHBIX
CPEICTB; YMEHHE pacro3HaBaTh
CUMMETPUI0O B  TIPOCTPAHCTRBE;
yMEHHE pacrno3HaBaTh
PABWIIbHBIC MHOTOTPAaHHUKY;

IP611 VYwmenue omnepupoBaTh
HOHSTUSMU: JIBUKCHHE B
MIPOCTPAHCTBE, MOJ00HBIE (UTYPBI
B TPOCTPAHCTBE; UCIOIb30BATh
OTHOIIIEHIE Iomaneu
MOBEpXHOCTEH u 00BEMOB

MOoOOHBIX (UTYp TpHU pelIeHUun
3a1ad4;

11Po612. YMeHHue  BBIUHUCIATH
F€OMETPUUYECKHE BEJIMYUHBI
(nmuHa, yroa, MJOWAAb, OObEM,
IJI0IAb MOBEPXHOCTH),
UCTIONB3Ys U3YYECHHBIE (POPMYIIBI U
METO/IBI;

P613. VYwmenue omnepupoBaTh
MOHATHSIMHU: MPSIMOYTOJIbHAS
CHUCTeMa KOOPJWHAT, KOOPJIUHATHI
TOYKH,  BEKTOp,  KOOPJIHWHATHI
BEKTOpa, CKaJIIpHOE
MPOU3BEACHUE,  yrol  MEXKAY
BEKTOpaMH, CyMMa  BEKTOPOB,
MPOU3BECHNE BEKTOpa Ha YHUCIO;
HaXOJUTh C TIOMOIIBIO U3YYEHHBIX

(dbopMya KOOpPAMHATBI CEpPEeIUHBI
OTpe3Ka,  pacCTOSHHE  MEXIy
JIBYMsI TOUKaMH;

11Po14. YMmenue BBIOMPATH

MOJIXOMSIIIMIA  M3YYEHHBIA METOJ




Kox v HanmenoBanue

I[Inanupyemble pe3y/bTaThl

q)opanyeMqux O6mmue JAucaunianHapHbie
KOMIIeTeH Ui (mpeaMeTHbIE)
a8l peleHus 3a/1a4H,
pacmo3HaBaTb ~ MaTeMaTUYeCcKHe

(haKThl 1 MaTeMaTUYECKUE MOJICITH
B TPUPOIHBIX M OOIIECTBEHHBIX
SIBIICHUAX, B HCKYCCTBE, YMEHHE

MIPUBOIUTH IPUMEPBI
MaTeMaTUYECKUX OTKPBITUI
pOCCUICKON u MHUPOBOI
MaTeMaTHUYeCKON HayKu

OK 02 T'omognocme « camopazeumuio, | [IP64.  YmeHue  omnepupoBaTh

Hcnonvsoeams coepemennpie | CAMOCMOAMENLHOCY U | TOHATHUSIMHU: byHKIHS,

cpedcmea noucka, aHanu3a u camoonpeoenenuio HeIpepbIBHAS byHKIHS,

unmepnpemayuu Ocesoennvie obyuarowumucs | IPOU3BOIHAS, neppooOpasHas,
ungpopmanuu, u | Mescnpeomemnvie  nowamusi  u | ONpPENENEHHBI MHTErpaj; yMeHHE
ungopmayuonnvie VHUBEPCANbHbLE YuebHbvle | HaXOOUTh MIPOM3BOJIHBIC

MeXHON0ZUN ons | oelicmeus (pezynamuenvie, | SITEMEHTAPHBIX byHKIMH,

GLINOIHEH A 3aday | No3HasamenvHbie, UCIIOJIB3YS CIIpaBOYHBIC

npogeccuonanshoii KOMMYHUKAMUBHbLE). MaTepuabl; HCCIIeI0BaTh B

desmenbHocCmu Cnocobnocmb ux uUcnoib306anus | NPOCTEHIINX CiTydasx (GyHKIHUU Ha

8 NO3HABAMENbHOU U COYUANbHOU | MOHOTOHHOCTb, HaxOJIUTh
npakmuke, 20MOBHOCMb K | HanOoNpIIeE W HAMMEHBIINE
CAMOCMOSIMENbHOMY 3HaueHusi  QYHKIUH,  CTPOUTH
NIAHUPOBAHUIO U OCywecmenenuio | rpapuxku MHOT'OYJIEHOB c
yuebdHot oesamenbHOCmu, | UCTIOJIb30BaHHEM anmnapara
opeaHuzayuu YuebH020 | MaTEMAaTUYECKOTO aHaIN3a;
compyoHuyecmea C | IpUMEHATh  NPOU3BOAHYIO  TpPHU
neoazocuyeckuMu pabomHukamu | pelleHnd 3aJad  Ha JBUKECHMUE;
U C8epCMHUKAMU, K YY4acmuio 6 | peliarhb

nocmpoeHuu UHOUBUOYATILHOT
00pazosamenvbHol MpaeKmopuu.
Osnadenue Hasvikamu yyeOHO-
uccned08amenbekoll, NpoeKmHou
U COYUATLHOU 0esIMeNbHOCIU.

B obsacTH HEHHOCTH HAYYHOIO
MO3HAHMA:

— ¢(hOpMUPOBAHHOCTb
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U O0I1IeCTBEHHOM
NPaKTUKA,  OCHOBAaHHOTO  Ha
Janore KYJBTYD,
CIIOCOOCTBYIOIIETO  OCO3HAHUIO
CBOETO MECTa B MOJHUKYJIbTYPHOM
MUDE;

— COBEPILICHCTBOBAHME S3bIKOBOM
U YUTATEIbCKOW KYIBTYpHl Kak
Cpe/CTBa B3aMMOJICHCTBUS MEXKIY

MIPAaKTUKOOPUEHTUPOBAHHBIE

3ajay  Ha ~ Haubonpliue U
HaUMEHbIIINE 3HAYCHHS, Ha
HaXOXJEHUE IIyTH, CKOPOCTH U
YCKOpEHUS

IIP66. YMmenue pemath TEKCTOBBIC
3aJauyd  pa3HbIX THUIOB (B TOM
qpcie Ha TPOIEHTHl, MO W
YacTH, Ha JBWXKEHHE, pPaboTy,
CTOMMOCTH TOBAapOB H  YCIYT,
HaJIOTH, 3aJadyd U3  objactu
yIIpaBIICHUS JMYHBIMA u
CEMEMHBIMU ¢buHaHCcaMM);
COCTaBIISITh BBIpaKCHUS,
ypaBHEHMs, HEpPAaBEHCTBA M UX
CHCTEMBI T1I0 YCJOBHIO 3aJIauH,
UCCIIeI0BATh MOJIy4eHHOE
pereHue " OIICHUBATh
MPaBIONOI00HOCT PE3YJIbTATOB;

IIP07. VYmenue omnepupoBarhb




Kox v HanmenoBanue

I[Inanupyemble pe3y/bTaThl

(l)opanyeMblux Oo61mme JAucaunianHapHbie

KOMIIeTeHI Uit (IpeaMeTHbIE)
JIIOJIbMU U TTO3HAHUSI MUPA; HNOHSTUSMU: cpenHee
— OCO3HAHWE LIEHHOCTH HAy4HOH | apu(METHUECKOE, MeJIMaHa,
JIeATEeTbHOCTH, rOTOBHOCTh | HauOoJplllee W HauMEHbLIee
OCYIIECTBIIATh,  MPOCKTHYIO M | 3HAYEHMs, pasMax, JUCIEpCHs,
HCCJIEIOBATEIBCKYIO CTaHJapTHOE OTKJIOHEHHE
JEATENLHOCTh WHIMBUIYaJbHO W | YACIOBOIO  HabOpa; YMCHHE
B IPYIIIIE; U3BJICKATb, UHTEPIPETUPOBATH

OBJ'[a)IeHI/Ie YHuBEpCaJdbHBIMHA

nH(OPMAIIHIO, TIPECTABICHHYIO B

y4eOHBIMH I03HABATEJbHLIMH TabHuax, Ha AuarpaMMax,
NefiCTBUSIME: rpadukax, OTpaXarolyro
6) paoma ¢ ungpopmayueii: ziomﬂ? pealbHBIX MPOIECCOB U
TICHWIA; MIPEIICTABIISITH

— BIAJCTh HABBIKAMH MOJyYCHHA | (OPMALIHIO ¢ TOMOMIbHO TatIHIL
uHpOpMallUd W3  HCTOYHUKOB " —— -
PasHBIX THIOB, CAMOCTOATENBHO | oo o ie JAHHBIE, B TOM
OCYWIECTBJIATE  TMOMCK, —AHANM3, | . . S —
CHCTCMATH3AIIIO "' | rpaduueckux METOJIOB u
UHTEPIPETALIIO uHbopMaIuu SIEKTPOHHHIX CPE/ICTE:
PASTMHEX BUJOE 1 (OpM 11Po14 YMeHue BbIOMpATH
MPEJICTaBJICHHUS, I, >
_ co3aaBaTh TCKCTHL p | HOAXOISIIMIT H3YYCHHBIH METOJ
pasim4HbIX opMaTax ¢ yderom | o PCLICHHA 3ajiatn,
HasHaueHms  mmbopMmamuu  w | PACTIO3HABaTh  MaTeMarTHUeCKue
sl yntopi, g | P71 LS o
ONTUMAIIEHYIO opMy
MIPEJICTABJICHUS U BU3yaTH3alluy; EBJ;ZHH’II;’B B HCKyCCTBC, YMCHMC
— oneHmbath ADCTOBEPHOCTD, MlzTe;J;THqGCKHX orgl);ﬁiig
JETUTUMHOCTh HMH(pOpMAIUH, e . .
COOTBETCTBHE ~ TPABOBBIM W fd‘;‘;‘;ﬁ;‘;ﬁimon H‘; MHPOBOH
MOpaTbHO-ITHUYECKUM HOpMaM; yKH
— HCTOJIB30BaTh CpencTBa
UH(OPMAIIMOHHBIX u
KOMMYHHKAITUOHHBIX TEXHOJIOTHMA
B pelieHun KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX "
OpraHM3allMOHHBIX  33aga4 ¢
COOII0IEHUEM TpeboBaHMt
PTrOHOMUKH, TEXHUKHU
0e30I1acHOCTH, TUTHCHEIL,
pecypcocOepekeHusi, MPaBOBbIX U
THYECKUX HOPM, HOPM
nH(pOpMaIMOHHOW 0€30MMacCHOCTH;
— BIIAJIETh HaBBIKaMHU
pacro3HaBaHHS u 3aIIUTHI
uHpopMaluy, HHPOPMALMOHHOM
0€30MacHOCTH TUYHOCTH

OK 03 Hanuuue momusayuu x odyuenuio | [[p61. Bnanenune METOJaMUu
U TUHHOCMHOM) pa36umuio JI0Ka3aTeJIbCTB, aIropuTMamMu




Kox v HanmenoBanue

I[Inanupyemble pe3y/bTaThl

(popmupyeMbIX O6mme JINCHMIIHHAPHBIE
KOMIIeTeHI Ui (IpeMeTHbIE)
Inanuposame u | [omosnocmos Kk camopaséumuio, | pelIeHNAs 3ajay; yMeHue
peanuzosvieams cobcmeennoe | CAMOCMOAMENLHOCMU u | hopMynupoBaTthb oTpeieNeHus,
npodpeccuonanvroe m | camoonpedenenuio aKCUOMBI U TEOpPEMBbI, NPUMEHSTH
MUUHOCIMEO0e pazeumue, Osnadenue Hagvlkamu y4yeOHO- | X, TPOBOJUTH JIOKA3aTEIbHBIC
npeonPUHUMAMENbCKYI0 UCC1e008amensCKoll, NpPOeKmHOU | PACCYKACHUS B XOJE pELIeHUs

OesmenbHoCHb ¢ | U coyuanvbrotl OesmenbHoCm. 3ajay;

npogeccuonanvnoii  cepe, HeﬂeHanpaffﬂeHHO‘e passumue | [IP64. YMeHHE  OINEPUPOBATH

UCRONb306aMb  3HAHUA  no | SHYMPEHHEU NO3UYUU  JULHOCMU | TIOHSTHAMU: (ynkms,

npasoeoii u  ¢punancosoi | "¢ ocHose OyX06HO" | yenpepbiBHas yrxums,

zpamomnocmu 6 paziuunvix | HPAECMECHHBIX yennocmeil MPOU3BOAHAS, nepBooOpa3Has,

HCUBHEHHBIX CUMYAUUAX napooog Poccuiickoi Pedepayuu, OINIpECICHHBIA HMHTErpai; yMEHUE
UCTOPUYECKUX U  HAYUOHALLHO- | yaxonuTh IPOM3BOLHBIE
KyZbmypHbiX mpaouyui, 3JIEMEHTaPHBIX byHKINH,
popmuposanue cucmemol | yenonpiys CIIpaBOYHBIEC
SHAUUMbLY YEHHOCMHO= | pvaTepualbl; HCCIIe10BaTh B
CMbICNIO6bLX YCMAHOBOK, | mpocTedmux caydyasx QyHKIUU Ha
AHMUKOPPYNYUOHHO2O MOHOTOHHOCTbD, HaXOJIUTh
MUpPOBO33perUA,  NPAGOCOSHAHUA, | yapOonpliue U HAUMEHbIIUE
IKONOUHECKOU KYyibmypbol, | 3qayeHust ~ (QyHKUMHA;  CTPOUTH
cnocobrocmu cmasume  yemt U | rpahuku MHOTOWIECHOB c
CMpOUMb HCUZHEHHbLE NILAHDbL. HCIIONE30BALHEM anmapara
B odacTn AYXOBHO- | MAaTEMAaTUYECKOIO aHaJu3a,
HPaBCTBEHHOT'0 BOCIIUTAHMS: MPUMEHSTh  TPOM3BOJHYIO  TpH
— OCO3HaHHe JYXOBHBIX | PCIICHUH 3aJlad Ha JBUXCHHC,
LIEHHOCTEN POCCUMCKOro Hapoaa; | PelIaTh HPaKTUKO
—  ¢c()OpMHUPOBAHHOCTD OPUEHTUPOBAaHHbIE  3aJauyd  Ha
HPABCTBEHHOTO cosHanus, | HAMOONBIING M HAMMCHBIIHE
YTHYECKOTO TIOBEICHHS 3HAa4YeHUs, Ha HaXOXKJIEHHE ITyTH,
—  CIIOCOOHOCTH omenmBarp | CKOPOCTH M yCKOPCHUA
CUTYAIHIO u npuanmars | IP0S.  YMmenue  omepuposatsb
0CO3HAHHBIE penreHysi, | TOHATHIMHU: panuoHaIbHas
OpPHEHTHPYSICh HA  MOpanbHO- | QYHKIHS, [ToKa3aTeJIbHaA
HPaBCTBECHHBIE HOPMBI y | GYHKIHS, CTemeHHas —(yHKIHS,
[EHHOCTH; norapupmMuueckas byHKIIHS,
—  0CO3HAHWeE JMYHOTO BKnana p | TPMTOHOMETpHUECKHE  (YHKIHH,
TI0OCTPOEHHUE ycToitunporo | 00PaTHBIE  QyHKUMH;  ymeHHe
Gy/IyIIero; CTpPOUTH  TpapuKd  HM3YyYEHHBIX

— OTBETCTBEHHOE OTHOINEHHE K
CBOMM  poOAMUTENsIM U (WJIH)
JIPYTUM 4JIeHAM CEMbH, CO3JaHUIO0
CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHATUSA LIEHHOCTEH CEeMEWHOU
JKU3HHU B COOTBETCTBHH  C
TpaauuusiMua Hapo10B Poccun.

B ods1acTun
BOCIIMTAHUSL:
—  chOpPMUPOBAHHOCTH

¢pusznueckoro

(GyHKIUH, MCIONB30BaTh IpaduKu
IIpY  M3YyYEHUM TPOLECCOB U
3aBUCUMOCTEH, TIPU  pPELICHUU
3aJad = M3 JPYyruxX  y4yeOHBIX
NMpEeIMETOB M 3a/ad M3 peajbHOU
KHU3HHM;, BBIpaXXaThb (opMyrIaMu
3aBUCHUMOCTH MEKy BETUUMHAMU;

IIP66. YMmenue peniath TEKCTOBBIS
3ala4yil  pa3HbIX THUMOB (B TOM
YHUClie Ha TMPOLEHTHI, JOIH U
4acTH, Ha JBW)XXEHHE, paboTy,




Kox v HanmenoBanue
(popmupyembIX
KOMIIETeHIM A

I[Inanupyemble pe3y/bTaThl

O01mue

HCHUILINHAPHBIE
P
(mpeaMeTHBbIE)

310poBOro u Oe3omacHoro oopasa
JKU3HU, OTBETCTBEHHOTO
OTHOILICHHSI K CBOEMY 3JIOPOBBIO,
noTpeOHOCTE B (PU3UUECKOM
COBEPILICHCTBOBAHHH;

—  aKTHBHOE HETIPUSTHE
BPE/IHBIX MPUBBIUEK U UHBIX (HOpM
NPUYMHEHUS Bpena (Gu3ndeckoMy
U TICUXHYECKOMY 3JI0POBbIO;

OBJ'[a)IeHI/Ie YHuBEpCaJlbHBIMHA
PEryjasiTuBHbIMHA HEﬁCTBHHMH:

a) camoopzanuszayua.

—  CaMOCTOSITEIILHO
OCYIIECTBIISITh  [TO3HABATEJIbHYIO
JESTEIIBHOCTB;
—  BBIABJIITH
CTaBUTh U (HOpMyITUpOBAThH
COOCTBEHHBIE 3a/1a4u B
00pa3oBaTeNbHON  JICSITEIILHOCTH
U B )KM3HCHHBIX CUTYALUAX;

—  CaMOCTOSITEJIBHO COCTAaBJIATH
IUIaH ~ pellleHuss HnpoOiieMbl ¢
Y4€TOM HMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH H
MIPEANIOYTEHUN;

—  JaBartb OLIECHKY  HOBBIM
CUTyallUssM, BO3HHMKAIOLUIUM B
ITO3HABATEJIBHON M IPaKTUYECKON
JESATEIIBHOCTH, B MEKJIMYHOCTHBIX
OTHOUICHHUSIX;

—  pacumpsATh paMKH y4eOHOIo
IIpeIMeTa Ha OCHOBE JIMYHBIX
IIPEATIOYTEHU;

— JlenaTh OCO3HAHHBIA BBIOOD
CTPATeTUH IOBENCHMUs, pELICHUN
Opy  HAJIMYUM  aJIbTEPHATUB,
apryMeHTHpOBAaTh CAEIaHHBIN
BbIOOD, OpaTh OTBETCTBEHHOCTH 32
IIPUHSTOE PELICHHUE;

poOJIEMBI,

— OIICHMBAaTh MPHOOPETEHHBIH
OIIBIT;
—  cHocoOCTBOBAThH

(GOpMHPOBAHHIO U TPOSBICHUIO
HIMPOKOW DJpYAHMIMM B Pa3HbIX
o0nacTsaX 3HaHMUH, MOCTOSHHO
MOBBIIIATH CBOH
00pa30BaTeNbHBIA U KYJIbTYPHBIH
YPOBEHB.

CTOMMOCTh TOBapOB M  YCIIVT,
HAJIOTHM, 3ajadyd U3 obyacTu
yIPaBICHUS JTUYHBIMH u
CEMEMHBIMU ¢bunancamm);
COCTaBIISATh BBIPKEHUS,
ypaBHCHHS, HEPaBEHCTBA U HX
CHUCTEMBI II0 YCIIOBHIO 3aJavH,
HCCJIC0BATh MOJTy4EeHHOE
pelIeHne u OLICHUBATh
MIPaBAOINOI00HOCTh PE3yIbTATOB;

IIP67. Ymenue
[TOHATHSIMH:
apudMeTHIecKoe,
HauOoJblIee U
3HAUEHUS, pa3Max,
CTaHJIaPTHOE
YHUCIIOBOTO  Habopa; YMCHHE
U3BJIEKATh, HHTEPIPETHPOBATH
uH(GOPMAIIHIO, TIPEICTABICHHYIO B
Ta0IUIAX, Ha JIrarpaMMax,
rpadukax, OTpaXKaroLyro
CBOMCTBAa pealibHBIX IPOIECCOB U
SIBJICHHI; MIPEICTABIISITH
UH(GOPMAIIHIO C TMTOMOIIBI0 TAOJIHUIL
u TUarpamm; HCCIIEIOBATh
CTAaTHCTUYCCKHE JIaHHBIE, B TOM
qucie c MIPUMECHCHUEM
rpaduuecKux METOJIOB u
AIEKTPOHHBIX CPEJICTB;

IIP68. VYmenue omnepupoBarhb
MOHATUSAMHU: CIIyYalHBbIA OINBIT U
cilydaifHoe coObITHE, BEpOSITHOCTD
cllyyallHOro  coOBITHS;  yYMEHHE
BBIUUCIIATH BEPOSITHOCTD c
UCIOJIb30BAHUEM rpadu4ecKux
METOZIOB; TPUMEHATh (HOPMYIIBI
CIIO’KEHUS u YMHOKEHUS
BEPOSITHOCTEH,  KOMOWHATOpPHBIC
(bakTel U QOPMYIIBI MIPU PELICHUU
3aa4; OIICHWBAaTh BEPOSTHOCTH
peanbHBIX COOBITHH; 3HAKOMCTBO
CO CIIy4YaliHbIMHU

OIIepUpPOBATH
cpenHee
MeHuaHa,
HalMeHbIIIee
qucnepcus,
OTKJIOHEHHE

BEJINYMHAMHU; YMEHHE IPUBOJUTH
IIpUMEPBl  NPOSIBICHUS  3aKOHA
0OJBIINX YHCEN B NPUPOIHBIX U
OOIIIECTBEHHBIX SBJICHUSX;

11P614. YMeHnune BBIOMPATH
MOJIXOMSIINIA  W3YYEHHBIA METOJ




Kox v HanmenoBanue

I[Inanupyemble pe3y/bTaThl

q)opanyeMLqu O6mmue JAucaunianHapHbie
KOMIIeTeH Ui (mpeaMeTHbIE)
) CamoKonmponn: AT PCLICHHA 3aIaTH,
HOBBIM | PACTIO3HABATh  MATEMAaTHYECKHE

—  J1aBaThb OLICHKY
CUTYallUsIM, BHOCUTh KOPPEKTUBBI

B JICATCIBHOCTH,  OLICHUBATh
COOTBETCTBHUE PE3yIbTATOB
LICIISIM;

—  BIAACTh HaBBIKAMH
MO3HABATEIIbHON peIICKCUU Kak
OCO3HAHUS COBEPILIAEMbIX
JEUCTBUA W MBICIUTEIBHBIX
MPOIIECCOB, WX PE3yJbTaTOB U
OCHOBaHHII;

—  HCIOJBL30BAaTh MIPUEMBI
pednexcun TUTST OIICHKU
CUTyallud,  BBIOOpa  BEPHOIO
pelIeHus;

—  OILICHUBAaTh PUCKH 51
CBOEBPEMEHHO MPUHUMATh

PCUICHUA IO UX CHUIKCHHULO,

6) IMOUUOHAIbHBLIL UHMENTEK,
npeononazarouiuil
cghopmuposannocmo:

— CaMOCO3HaHHA,
BKJIIOYAIOIIETO CIOCOOHOCThH
MMOHHMaTh CBOE SMOIIMOHAILHOE
COCTOSTHUE, BUJCTh HAIPABIICHUS

pa3BHUTHUS COOCTBEHHOM
AMOLIMOHAIBHON  cdeprl, ObITh
YBEPEHHBIM B cebe B
MEIJIMYHOCTHOM

B3aMMOJICHCTBUH U TIPH MPUHATUU
peuieHui;

—  camMoperyJMpoBaHus,
BKJIFOYAOIIETO CaMOKOHTPOJIb,
yMeHHue MPUHUMATh
OTBETCTBEHHOCTD 3a CBOE
MOBEJICHUE, CIIOCOOHOCTH
aJanTUPOBATHCS K
SMOLMOHAILHBIM HM3MEHEHUSIM U
MPOSIBIIATH r'HOKOCTb, OBITh
OTKPBITHIM HOBOMY;,

— BHYTpPEHHEU MOTHBAIUH,
BKJIIOYAIOUIEH  CTpeMJIEHHuE K
JOCTIDKCHHUIO TIEIM H  YCHeXy,
OITUMU3M, HHUIMATUBHOCTD,
yMEHHUE JCHCTBOBATH HCXOAS W3
CBOHUX BO3MOKHOCTEH;
TOTOBHOCTD i CIIOCOOHOCTD

(haKThl 1 MaTeMaTUYECKUE MOJICITH
B TPUPOIHBIX M OOIIECTBEHHBIX
SIBIICHUAX, B HCKYCCTBE, YMEHHE

IIPUBOJIUTH IIpUMEPEHL
MaTeMaTHYeCKUX OTKpPBITHl
pOCCUICKON u MHUPOBOI

MaTeMaTH4eCKOM HAayKH




Kox v HanmenoBanue

I[Inanupyemble pe3y/bTaThl

(l)OpMI/IpyeMLIuX OGmue JINCHMIIHHAPHBIE
KOMIIeTeHI Uit (IpeveTHbIe)
OBJIaJICBaTh HOBBIMU
COIMAITLHBIMH MPAKTUKAMH,
OCBaMBaTh TUITUYHBIE
COLIMAIIbHBIE POJIH;
— DMIAaTHH, BKJTIOUAIONICH
CIIOCOOHOCTh MOHUMATh
HMOIMOHAIBHOE COCTOSIHUE
IpYruX, YYUTBIBaTH €ro Mpu
OCYIIECTBIICHUU KOMMYHHUKAIIUH,
CIOCOOHOCTh K COYYBCTBUIO U
COIIEPEKMBAHHUIO;
—  COIMAIBHBIX HAaBBIKOB,
BKJIFOUYAIOIIUX CIOCOOHOCTH
BBICTpAaWBaTh  OTHOIICHHUS  C
IPYTMMH JIIOJIbMU, 3a00THUTBHCA,
MPOSIBIISATE MHTEPEC W pa3peimiaTh
KOH()JIMKTBI.
OK 04 T'omosnocmv k camopazeumuro, | IIPO1. Bnanenue METOIaMU
IpPexmusno CamMocmosimenbHOCmu U | IOKa3aTenbCTB, QITOPUTMAMHU
a3aumoodeiicmeosams u | camoonpeoenenuro; peleHus 3ajauy; yMEHHE
padomams ¢ Konnexkmuse u | Osnadenue nagvikamu yuebno- | POPMYIHPOBATE OIpPEACICHNA,
Komanoe uccnedosamenvekou, npoekmuou | AKCHOMbBL W TCOPEMBI, TPUMCHATDH
U COYUANbHOU OesimenbHOCMU uX, IPOBOIAUTH  TOKA3aTCIBHBIC
OBiaieHHe yHUBepPCAJIbHBIMU E;CCY?KHGHHH B XOAe  pemichnA
KOMMYHUKATHBHBIMHI Aad;
el CTBHSIMM: P67. VYwmenue omnepupoBaTh
0) cosmecmuas OesimenbHOCb. TOHATHAMH: cpeaHee
apudmernyeckoe, MEJIMaHa,
— TIOHMMATh M HCHOTBSOBATR | ) Gonbmee  # HauMeHbllee
NPCHMYIIECTBA KOMARRHON M 5 oy pasMax, JTUCTIepCHs
. 5 5 9
MHIUBHYAILHOR PaOOTE; . | cTanmapTHOe OTKJIOHEHHE
— TPUHMMATh [EJIH COBMECTHOM | .. o HaGopa, S—
AEATENBHOCTH, OPraHU30BBIBATD M | Loy ne oy HHTEPIIPETHPORATE
KOOPIMHMPOBATh JACHCTBHS MO € | (OPMAIHIO, IPEICTARICHHYIO B
JOCTIDKEHHIO:  COCTABIATh IUIAH | posn oy Ha ————
ACHCTBHH, PaclpesensTs poiu ¢ rpadmxax, OTPEKAIIIYEO
YACTOM ~ MHCHWH — YHACTHHKOB | opi0rpa peabHBIX TPOIECCOB U
06Cy)KHaTLU PESYIALTATEL | g g nenmit; MIPEJICTABIISIT
COBMECTHOH paboTHI; MH(OPMAIIHIO C TIOMOIIBIO TAOJIHIIL
— KOOPIMHUPOBATh U BBIIONHATH | HArpaMM; HCCIEI0BATD
paboTy B YCHOBMAX PEANBHOTO, | oryrycrieckue JTaHHBIE, B TOM
BHPTYalIbHOTO " gpcne c MIPUMECHECHUEM
KOM6HHHPVOBaHHOFO rpaduuecKux METOJIOB u
B3aUMONCHCTBHA, AIEKTPOHHBIX CPEJICTB;
—  OCYIICCTBIATH TO3MTHBHOE IIP68. VYmenue omepupoBaTh
CTpaTeTUYeCKOe IOBEIECHUE B ) .
— e — TMOHATUAMM:  CIydafiHbli ONBIT U
Clly4aifHOEe COOBITHE, BEPOSITHOCTh
MPOSIBIISTH TBOPUYECTBO u

CIlyyallHOTO  cOOBITHS; YMEHHE




Kox v HanmenoBanue

I[Inanupyemble pe3y/bTaThl

(l)OpMI/IpyeMLIuX OGmue JINCHMIIHHAPHBIE
KOMIIeTeHI Uit (IpeveTHbIe)
BOOOpakeHue, OBbITh | BBIYUCIATH BEPOSTHOCTh c
MHHUIMATHBHBIM UCTIOJIb30BAHUEM rpadu4ecKux
OBJlajieHHe  YHHBePCAJTbHBLIMH | METOZIOB;  MPUMEHATH  (hOpMyITbI
PeryJsiTUBHBIMU AeificTBusiMu: | CTOKCHHA H YMHOXKCHHA
BEPOATHOCTEH,  KOMOMHATOPHbIE
2) npuumamue cebsi u Opyeux
odei: (dakTel 1 GOpMYIBI TIPU PEIICHUU
' 3a/a4; OILICHUBATh BEPOSTHOCTU
— TpUHUMATH MOTHUBBI u .
. peabHBIX COOBITHI; 3HAKOMCTBO
apryMeHThl JIpyruX JIOAeH mpu N
CO CIlydalHBIMH  BeJIHYHMHAMU;
aHaJIn3e pe3yIbTaToB
YMEHUE  MPHUBOAUTH  NPUMEPHI
JeSITEIIbHOCTH;
POSIBIICHUS
— Mpu3HaBaTh CBOE TIPaBO U 5
TIpaBo APYruX Jrofieil Ha omuoOky; | SaKOHa OJIBIINX 5 dacen B
NPUPOAHBIX M OOIIECTBEHHBIX
— pa3BHBAThH crioco6rocts | TPHPOA m
MOHUMATh ~MHP C  IOSHIHH | o CHHAX;
JPYroro 4eIoBeKa 11Po14. YMenue BbIOMPATh
MOAXOMAIINI  W3YYEHHBIA METOJ
TUTST pelieHus 3aJa4uu,
pacrio3HaBaTh ~ MaTeMaTHYECKHE
(akThl 1 MaTeMaTHYeCKHE MOJEIU
B TPUPOAHBIX U OOIIECTBEHHBIX
SIBIICHUSX, B HCKYCCTBE, YMCHHE
IPUBO/IUTH pUMEPHI
MaTeMaTHYeCKUX OTKPBITHI1
poccuicKon u MHPOBOM
MaTeMaTHYeCKOW HayKu
OK 05 Ocosnanue obyuarowumucs | [[P6l.  Bnageue  MeTOXaMu
Ocywecmensms  yemuyio u poccuuckou EPAdICOaHCKOlL | 110Ka3ATENBCTS, QIrOpUTMaMHU
UOEHMUYHOCU. .
RUCbMEHHYIO KOMMYHUKAUUIO | 6 PCHICHHA 3anad; ymeHue
Cc60€eHHble 00yHaUUMUCS
Ha 20CY0apcCmeeHHOM A3bIKe v W (bopmynuposaTh ONpeaCICHHUA,
Poccuiickoii  ®Dedepayuu ¢ MedicnpeoMemnble  NOHAMUS U | aKCHOMBI 1 TE€OPEMBI, IPUMEHSThH
yuemom ocobennocmeii )(;Hlfeepcaﬂb’ible yueOHvle WX, TPOBOJIUTH JOKA3aTEJIbHBIC
elicmsust e2yamueHule,
COUUANBIOZ0 U KYIbMYPHOZ0 (peey. pacCcyKIeHHs B XOJe peLIeHUs
no3HA8amebHble, 3a71a4;
Konmekcma ’
KOMMYHUKAMUBHDbLE).

Cnocobnocms ux ucnoyib308aHus
8 NO3HABAMENbHOU U COYUALHOU
npakmuxe, 20MOBHOCMb K
CAMOCMOSIMENLHOMY
NIAHUPOBAHUIO U OCYUECMBIEHUIO
yueoHou OdesimenvbHOCMU,
opeanuzayuu VueOHo2o
compyoHuyecmea c
neoazocuteckumMu  pabomHuKamu
U CBEPCMHUKAMU, K YUACMUIO 8
noCmpoeHuu UHOUBUOYATILHOTL
00pazosamenvbHolu MpaeKmopuu.

B o0JacTH
BOCIIUTAHUSA:

ICTCTHYECCKOTO

IIP66. YMmenue pemiath TEKCTOBBIS
3aJauyd  pa3HbIX THUIOB (B TOM
qpcie Ha TPOIEHTHI, JOIU H
YacTH, Ha JBWXKEHHE, pPaboTy,
CTOMMOCTH TOBAapOB H  YCIYT,
HaJIOTH, 3aJadyd U3  objactu
yIIpaBIICHUS JMYHBIMA u
CEMEMHBIMU ¢buHaHCcaMM);
COCTaBIISITh BBIpaKCHUS,
ypaBHEHMs, HEpPAaBEHCTBA M UX
CHCTEMBI 110 YCJOBHIO 3aJIauH,
UCCIIeI0BATh MOJIy4eHHOE
pereHue " OIICHUBATh
MPaBIONOI00HOCT PE3YJIbTATOB;

IIP08. VYmenue omepupoBarhb

10




Kox v HanmenoBanue

I[Inanupyemble pe3y/bTaThl

(l)opanyeMblux O61ue JAucaunianHapHbie
KOMIIeTeHI Uit (IpeaMeTHbIE)
—  3CTETHYECKOE OTHOILICHHE K | NOHSATUSIMH: CIIy4alHBId OMNBIT W
MUDPY, BKIFOYAs JCTETUKY 6BITa, cnyqaﬁHoe COGBITI/IC, BCPOATHOCTDH
HAy4YHOTO Hu TEXHUYECKOro | CIy4alHOro  coOBITHS,  yMEHHE
TBOpPYECTBA, CIIOpTa, Tpyda H BBIYUCIIATH BCPOATHOCTDH C
OGH.IGCTBGHHBIX OTHOMCHHﬁ; HUCIIOJIB30BAHUEM rpa(bnquKHx
—  CHOCOGHOCTh  BOCHPUHUMATH | METO/OB;  MPUMEHATE  OpMyITbI
pasIMuHBIE  BHABI  MCKycCTBa, | CIOKCHHA N YMHOXCHHUA
TPaJMLMK U TBOPYECTBO CBOEro u | BEPOATHOCTEH, KOMOHWHATOpPHBIE
APYrMX ~ HApoOIOB,  OLIyIIATh (dhakTel 1 GOpMYIBI MPU PEIICHUU
AMOIIMOHATBHOE BO3JIelicTRHe | 33/1aY; OLCHMBATH  BEPOSTHOCTH
HCKYCCTBa; peanbHBIX SO6LITHfI; 3HAKOMCTBO
—  yOeKICHHOCTH B 3Haunmocty | ©0  C/IYHAMHBIMI - BETMHHHAMI,
JUIL TMYHOCTH M obmecta | Y onAC  TIPHBOMMTE — HPHMEDDI
OTCUECTBEHHOTO M MupoBoro | [POABICHWA - 3akOHA Gonbmx
HCKYCCTBa, sTHHYeCKHX | e B TIPHPOJIHBIX "
KYJIBTYPHBIX TpaImii " OOIIECTBEHHBIX SIBJICHUSIX;
HApOJHOTO TBOPYECTBA; 11Po614. }fMeHI/Ie 13:17161/1paT1)
—  cTpemenne nposeisTe | MOAXOMAIMA  M3YIEHHBIH  METON
KayecTBa TBOpYECKOi nuuHocT. | A peuicHnsA 3aJa4y,
pacro3HaBaTb ~ MaTeMaTHuYecKue
OBiaieHne yHUBepPCAJIbHBIMH
(hakThl ¥ MaTeMaTHYCCKHE MOJICITN
KOMMYHHKATHBHLIMA B MPHUPOAHBIX U OOIIECTBEHHBIX
ACHCTBHSIMM: SIBJICHUSIX, B HCKYCCTBE; YMEHHE
@) obwenue: IPUBOJINTH pUMepHI
—  OCYHICCTBJIATH MaTE€MaTHYECKUX OTKPBITHH
KOMMYHHKAIIMA BO BCeX cdepax | poccuiickoii " MHPOBOI
JKA3HU; paclo3HaBaTh | mareMaTU4ECKON HAYKH
HeBepOaIbHbIE cpencraa
0OIIIeHUS, TOHUMATh;
—  3HAYCHHE COLIMATTbHBIX
3HAKOB, pacrno3HaBaTth
MPEANOCHUIKU KOH(IHKTHBIX
CUTYyalHit 51 CMSATYATh
KOH(JIUKTBI;
—  BIAACTh pa3INYHBIMH
cnocobamu o01IeHust u
B3aUMO/ICUCTBUS;
apryMEHTHPOBAHHO BECTH
JIAa’or, yMETh CMSITYaTh
KOH()JIUKTHBIE CUTYAITUH;
— pa3BepHYTO U  JIOTUYHO
U3JIaraTb CBOIO TOYKY 3pEHUs C
HCIIOJIb30BaHUEM SI3BIKOBBIX
CPEJICTB.
OK 06 Ocosnanue obyuarowpumucs | [[Pg1.  BrageHue — MeTOZaMH
Hposennme 2pasicoancko- poccuickou paXCOAHCKOM | [10Ka3aTENBCTB, aJIrOPUTMaMH
RamMpPUOMUYECKylo no3uluio, uoenmuHOCM. pemeHns 3ajad; yMEHHC
demoncmpuposams Llenenanpasnennoe paseumue | hopMmyaupoBaTh OIIPE/ICIICHNS,

11
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(popmupyembIX
KOMIIETeHIM A

I[Inanupyemble pe3y/bTaThl

O01mue

HCHUILINHAPHBIE
P
(mpeaMeTHBbIE)

noeeoenue Ha
OCHOGe mpaouyuoHHbIX
poccuiickux 0yX06HO-
HPAGCMBEHHBIX UEHHOCH ll, 8
mom uucie ¢ y4emom
2apmoxu3ayuu
MENHCHAUUOHATIbHBIX u
MeXHcpeUzuo3HbIX
OMHOWEHUIL, RpUMEHAMD
cmanoapmol
AHMUKOPPYRUUOHHOZ0
noeeoenus

OCO3HAHHOE

BHYMPEHHeU No3UyuU IUYHOCMU
Ha ocHoge 0YX08HO-
HPABCMBEHHbIX yeHHocmel
Hapooos Poccuiickoti Dedepayuu,
ucmopudeckux U HayuoOHAIbHO-
KYJIbMYPHbIX mpaouyuii,
dopmuposanue cucmemol
3HAYUMBIX YEeHHOCMHO-
CMBICTI08bIX VCMAHOBOK,
AHMUKOPPYNYUOHHO2O
MUPOBO33DeHUs, NPABOCO3HAHUA,
9KONOSUUECKOU KYIbMmypbl,
cnocobHocmu cmasums  yeiu U
CmMpouUmb HCU3HEHHbLE NIAHbI.
Oceoennvie 00y4aUWUMUCS
medcnpeomMemHuvle  NOHAMUS U
VHUBEPCAbHbLE yuebHvle
Oelicmeus (pecynamuenvie,
no3HA8amenbHble,
KOMMYHUKAMUBHbLE).
Cnocobnocmsb ux uUcnonvb308aHus
6 NO3HABAMENbHOU U COYUANbHOU
npakmuxe, 20MOBHOCHIb K
CAMOCMOSIMENbHOMY
NIAHUPOBAHUIO U OCYUECMBIIEHUIO
yueoHou OdesimenvbHOCMU,
opeaHuzayuu yuebH020
compyoHuyecmea c
neoazocuteckumMu  pabomHuKamu
U CBEPCMHUKAMU, K YYACMUIO 8
nocmpoeHuu UHOUBUOYATILHOTL
0bpazosamenvHol MpaeKmopuu.
Ognaodenue Hagvlkamu yueOHO-
uccne008amenbekol, NpoeKmHou
U COYUANBHOU 0essmeNbHOCHIU.

B YacTu
BOCIIMTAHUA:

IPakIaHCKOT0

—  chOpMHPOBAHHOCTH
TpaxIaHCKON MO3UIUU
oOydJaromerocss Kak akKTHBHOTO W

OTBETCTBEHHOTO qlieHa
POCCHICKOTO 00IIIEeCTBA;

— OCO3HaHHE CBOMX
KOHCTUTYIHMOHHBIX IpaB n

00sI3aHHOCTEH, yBaKCHHE 3aKOHa
Y TIPaBOTIOPSJIKA;
— TpPUHATHE

HAI[MOHATILHBIX,

TPaAUITIOHHBIX

AKCHOMBI U TEOPEMBI, MPUMEHSIThH
Hux, HpOBOI[I/ITb JOKAa3aTCIIbHBIC
pacCyJeHHsT B XOJI¢ pEIICHHS
3a/1a4;

IP66. YMmenue pemiatb TEKCTOBBIC
3aJaud  pa3HbIX THUIOB (B TOM
YyuClie Ha MPOLEHTHI, JONH U
YacTH, Ha JIBIKCHHE, pPadoTy,
CTOMMOCTH TOBAapOB H  YCIYT,
HAJIOTH, 3aJadyd W3  00JacTu
yIIPaBICHUS JTUYIHBIMU u
CeMEHHBIMU (buHaHCAMM ),
COCTaBIISITh BBIPKEHUS,
yYpaBHCHHS, HEPAaBEHCTBA U UX
CHCTEMBI 110 YCJOBUIO 3aJlauH,
UCCIIEIOBATh MOJTyYCHHOE
pereHue " OIICHUBATH
IPaBJO0I00HOCTh PE3yJIbTaTOB;

I1P67. VYmeHue
MIOHSATHUSIMU:
apudMeTHIECKoe,
HauOoJyblIce U
3HAUEHUs, pa3Max,
CTaHJapTHOE
YHCIIOBOTO Habopa; yMEHUue
H3BJICKATh, WHTEPIPETHPOBATH
uH(OpPMAIIUIO, TIPEICTABICHHYIO B
TabIUIax, Ha TarpaMmax,
rpadukax, OTpaXarolyro
CBOMCTBa PEAIbHBIX MPOIECCOB M
SIBJICHUM; MIPEJICTaBIISTh
WH(POPMAIIUIO C TTOMOIIBIO Ta0JIHUIL
u uarpamm; HCCIIeIOBATh
CTaTUCTHYECKHE JaHHBIE, B TOM
YHCIIC c MIPUMEHEHUEM
rpaguIecKux METOJIOB u
3JIEKTPOHHBIX CPEJICTB;

ITP08. VYmenue omnepupoBarhb
MOHATUSAMM: CIy4alHBIA ONBIT WU
cilyyaiiHoe coObITHE, BEpOSITHOCTD
CIIy4alHOTO  COOBITHSI; YMEHHUE
BBIUUCIIATH BEPOSITHOCTD c
HCIIOIb30BAHUEM rpaduyeckux
METOZIOB; HPUMEHATh (HOPMYJIbI
CIIOKEHHUS " YMHOKEHUS
BEPOSTHOCTEH,  KOMOMHATOpPHBIE
(dhakTel 1 GOpMYIBI TIPH pENICHUN
3aa4; OIICHHMBAaTh BEPOSITHOCTU

OIIepUpPOBATH
cpenHee
MeHaHa,
HauMEHbIIIee
JUCTIepCus,
OTKJIOHEHHE
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Kox v HanmenoBanue

I[Inanupyemble pe3y/bTaThl

(popmupyeMbIX O6mme JINCHMIIHHAPHBIE

KOMIIeTeH I (IpeMeTHbIE)
00111e9YeI0BeUeCKIX peanbHBIX COOBITHIA; 3HAKOMCTBO
T'YMaHUCTHYECKUX M| CO CIy4allHbIMM  BEJIMYUHAMU;
JIEMOKPATUYCCKUX IIEHHOCTEH; YyMEHUE  TPUBOAUTH  IPUMEPHI
— TOTOBHOCTH  HPOTHBOCTOATH | IPOSIBICHHS ~ 3aKOHAa  0OOJBLIMX
HUACOJIOTUU 3KCTpEMHU3MA, | THCCII B NPUPOIHBIX 5
HallMOHAJIM3Ma, KceHo(oOuy, | OOIECTBEHHBIX SBICHHUSIX;
JTUCKPUMHUHAIINM 10 conuanbHbIM, | [TP014. YMeHue BEIOHpATH
PEIUTHO3HBIM, PAacoOBBIM, | MOAXOMSIINN HW3YYEHHBIA METOI
HallMOHAJIbHBIM IIPU3HAKAM; 11 penieHus 3aJ1a4uu,
— TOTOBHOCTh BECTH | PacliO3HaBaTh MaTEeMaTUYECKHE
COBMECTHYIO  JIEATENBHOCTh, B | (DAaKTBI M MaTeMaTUYECKUE MOJEIH
HWHTEpecax IPaXIaHCKOro | B NMPUPOJHBIX M OOIIECTBEHHBIX
oO1ecTna, y4acCTBOBaTh B | SIBJICHUSIX, B HCKYCCTBE; YMEHHE
caMOYIpaBJICHUH B | IPUBOJUTH MIPUMEPBI
o0uieo0pa3oBaTeabHON MaTeMaTUYECKUX OTKPBITHH
OpraHu3aIu u JETCKO- | POCCUNCKON u MHUPOBOM

IOHOMICCKUX OpraHnu3aluiax;

— YMEHHE B3aMMOJICHCTBOBATH C
COLMAIIBHBIMA ~ HMHCTUTYTaMU B
COOTBETCTBUH C UX (DYHKIHSIMUA U
Ha3HA4YCHUEM;

— TOTOBHOCTb K T'YMaHHUTapHOMU
Y BOJIOHTEPCKOU JEATEIBbHOCTH.

B yactm marpuoTrH4yeckKoro
BOCIIUTAHHA:

- cOPMUPOBAHHOCTH POCCUICKON
Tpa)x JaHCKOM WJIEHTUYHOCTH,
MaTpUOTHU3MA, YBaXKEHUS K
CBOEMY Hapoxny, YyBCTBa
OTBETCTBEHHOCTHU nepen
Ponunoii, roprocty 3a CBOM Kpai,
cBor0 PoauHy, cBOM A3BIK U
KYJIbTYpY, IPOILIOE M HACTOALIEE
MHOI'OHALIMOHAJILHOT O HapoJa
Poccumn;

- I[EHHOCTHOE€ OTHOIIEHUE K
roCyJapCTBEHHBIM CUMBOJIaM,
HUCTOPUYECKOMY H TPHPOTHOMY
HacJIeINIO, MMaMATHUKAM,
TpaguuusiM  HaponoB  Poccun,
JocTxeHusiM Poccum B Hayke,
HCKYCCTBE, CIOPTE, TEXHOJOTHIX
U TPYIE;

- naciiHas yOeXKIeHHOCTb,
TOTOBHOCTb K  CIYKECHHIO W
3allUTe OrtecuecTBa,

OTBETCTBEHHOCTb 32 €r0 CyAbOY.

MaTEMaTU4YeCKON HayKH
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Kox v HanmenoBanue

I[Inanupyemble pe3y/bTaThl

(l)OpMI/IpyeMLIuX OGmue JINCHMIIHHAPHBIE
KOMIIeTeHIH (IpeaMeTHbIE)
OK 07 L]enenanpasnennoe passumue | IIP61.  BnageHue  MeTOJaAMU
N BHYMPEHHeU No3UYyuu JAUYHOCMU
Codeiicmeosams coxpanenuio ymp Y 5 JI0Ka3aTeIbCTB, alropuTMaMu
N Ha ocHoge XO6HO- .
oKpysHcatoweil cpeot, V. _ | peuieHuns 3a1ad4; YMEHUE
HPABCMBEHHbIX eHHOocmel
pecypcocbepercenuio, P e o Cg 0 (dhopMynupoBaTh OnpeeneHus,
Hapooos Poccuiickot Dedepayuu,
npumename  3HaHUA 00 P pay aKCUOMBI U TEOPEMBI, IPUMEHSATh
ucmopuyeckux U HAYUOHAIbHO-
I p— Knumama, P Y e UX, TPOBOJUTH JIOKA3aTEJbHbIE
KYJIbMYPHBIX mpaouyut,
npUHUUNBL Oeperncnueozo JIomYp pacuy pacCyxACHUA B XOIE pCEHICHUA
@opmuposanue cucmembyl | 3anay:
npouszeoocmea, IPghexmusno ’
N 3HAUUMBIX YEeHHOCMHO-
delicmeosama 6 IIP64. VYmenue omnepupoBaTh
N CMBICTI08bIX YCMAHOBOK, .
UpPe36bIYANHBIX CUMYAUUAX MOHSATUSIMU: GbyHKIHS,
AHMUKOPPYNYUOHHO20 HETIPEpEIBHAA S ——
YHKILHS,
MUPOGO3ZPEHUS,  NPABOCOSHANUA, | |\ o0 o 6
$ p JTHAS, nepBooOpaszHasi,
9K0I02UHeCKOU KYbmypbl, . i
ONpEJICICHHBIM MHTErpai; yMEHUE
cnocobnocmu cmasums  yeau U HAXOMATD MPOM3BOTHEIE
CMpOUmMb HCUSHEHHbIE NAAHDBL. .
3J€MEHTapHBIX byHKIMH,
Osnadenue Hagvlkamu Y4eOHO-
. . | ucnonb3ys CIIPaBOYHbIE
uccne0o8amenvbeKol, NpoeKmHou .
. MaTepHuabl; HCCIea0BaTh B
U COYUATLHOU 0esIMeNbHOCTIU. .
IPOCTEHINX CydasX (QyHKIIUU Ha
BOCITHTAHHA: HauOoONbIIME W  HAWMMCHBIINE
— c(hopMHPOBaHHOCTH 3Ha4eHUs  (QYHKUUH;  CTpOUTH
9KOJIOTHIECKON KYJIbTYPBI, | rpapuku MHOT'OYJICHOB c
IMOHMMAaHUC BJIUAHHA COLHAJIBHO- | ycrriojib30BaHUEM arrapara
OKOHOMMYCCKHX TIPOIECCCOB HA | MaTeMaTUYECKOrO aHaJIn3a;
COCTOAHME HpUPOHON U | IpUMEHATh INPOU3BOJHYIO IIpU
COLMAJIBHOU  CPC/IbI, OCO3HAHUE | pelieHMM 3aad  Ha JIBUKEHHUC,
rI100aJIbHOTO XapaKkTepa pemarb IIPAKTUKO
9KOJIOTHYECKHX MPo0IIeM; OpPHEHTHPOBAaHHBIE  33Ja4d  Ha
— IIJIAaHMPOBAHHUEC U | HaubonpIme Hu HaMMCHBIINEC
OCYIIECTBIICHHE  JCHCTBUHM B | 3HayeHMs, HA HAXOXKIEHUE IIyTH,
Opr)KaIOHIGﬁ Cp€ac Ha OCHOBEC CKOPOCTHU M YCKOPEHHUS
SHaHMA nencu YCTOUHHUBOTO | TIPS,  Vwmenue ONepUpPOBAThH
PasBUTIL HCIOBEICCTBA, HOHATHAMH: palroHaIbHas
— AaKTHBHOC HEUPHUATHE | hyyHkIus, HOKa3aresbHast
JNICUCTBAH, ~NPUHOCAMMX  BPEN | hymkuusi, CTemeHHas —(yHKIWA,
OKpYKAIOIICH CPEIIE, norapudmMuyeckas byHKIHS,
— YMCHHC IIPOIrHO3UPOBATL | tpyronomeTpuyeckue  (QyHKIUH,
HEOJIarONpPUATHBIC oOpaTHple  (QYHKUUHU;  YMEHHE
IPEAIPUHUMACMBIX  JNCUCTBUM, | hyHKIMNA, MCTIONB30BaTh TpaduKu
HpEAOTBpAaTh MX, IIpU  HW3YyYEHUU TPOLECCOB U
— Ppaclinpenne OTIBITA | 3aBUCUMOCTEH, IPU  PELICHUH
NCATCIIBHOCTHU SKOJOTHYECKOHU 3a1a4 u3 IpyTrux yqe6H],1X
HallpaBJICHHOCTH, MPEIMETOB M 3a/ady U3 PEaIbHOMU
KU3HU; BBIpaXatb (GopMyliaMu

3aBUCUMOCTH MCIKAY BCIIMYMHAMU,
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Kox v HanmenoBanue
(popmupyembIX
KOMIIETeHIM A

I[Inanupyemble pe3y/bTaThl

O01mue

HCHUILINHAPHBIE
P
(mpeaMeTHBbIE)

IP66. YMmenue pemarb TEKCTOBBIE
3aJaud  pa3HBIX THUIOB (B TOM
YHuClie Ha TMPOILEHTHI, JOIU H
YacTH, Ha JIBIDKCHHE, pPadoTy,
CTOMMOCTH TOBAapOB M  YCIYT,
HAJIOTH, 3aJadyd W3  00JacTu
yIpaBICHUS JTUYIHBIMU u
CeMEHHBIMU (dbuHaHCAMM),
COCTaBIISITh BBIPKEHUS,
ypaBHCHHS, HEPAaBEHCTBA M WX
CHCTEMBI 110 YCJOBUIO 3aJIauH,
UCCIIeIOBATh MOJTyYCHHOE
pereHue " OIICHHUBATH
IPaBJON0I00HOCTh PE3yJIbTATOB;

11P614. YMenue BBIOHpATH
MOAXOMAIINI  W3YYEHHBIA METOJ
JUISt peleHus 3a/1auy,
pacmno3HaBaTh MaTeMaTUYECKHe
(akThl 1 MaTeMaTHYeCKHE MOJEIU
B TPUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B HCKYCCTBE; YMEHHE
MPUBOAUTH MIPUMEPHI
MaTEeMaTUYECKUX OTKPBITHI
poccuicKon u MHPOBOM
MaTEMaTUYeCKOW HayKu

IIK 1.5 *

Buoinoaname pacuemul
napamempog MexaHuyecKou
oopabomku U320moe1eHus
demaneil Mawiun, 6 m.4. C
npumeHeHuem cucmem
A6MOMAMU3IUPOBAHHO20
npPOEKMUpoeanus

Ymenua:
— BBIIOJTHATH
napameTpoB

pacyeTsl
MeXaHUUYEeCKOMN
00paboTku W3TOTOBJICHUS
JeTtajeid MallMH, B T.4. C
MIPUMEHEHUEM CHCTEM
ABTOMAaTU3UPOBAHHOTO
MIPOCKTUPOBAHUS

3uanue:

— METOMKHU pacuera
MEXKITEPEXOTHBIX u
MeXOTIepaIlHOHHBIX pa3mepos,
IPUITYCKOB U JOIYCKOB, CIIOCOOBI
dhopmoobpazoBaHus pu
0o0paboTke jaeTayiell pe3aHueM U ¢
MPUMEHCHHEM QJTUTHBHBIX
METO/I0B,  METOJMKa  pacyera
pPSKHMOB  pE3aHHS W  HOPM
BpEMEHU Ha oreparuu
MEeTaJUIOpEXyIelH 00paboTKu;
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1 METOJbI 1 ®OPMbI KOHTPOJISA OHEHUBAHUA YYEGHOI'O ITPEJIMETA

1 Jns Tekymero W pyOEKHOTO KOHTPOJIS OCBOCHHUS PE3yIbTaTOB OOYYEHHUS HCIOJIB3YIOTCS

CJICAYIOIUC MCTOIBI:

VCMHBLU ONPOC;

KOHMpObHAs paboma;

npoyecce 0c80eHuUs yueOH020 npedmema.

HabooeHue u OYEHKa pe3ylbmamoe npakmudeckKux 3aHﬂmuﬁ;

IKCnepmHasl OYeHKa no pesyibmamam HAOMOOEeHUsT 3a 0esIMeNbHOCbIO 06yuai0u4ezoc;l 6

2 ®opMoOii MPOMEXKYTOUHON aTTeCTallMH M0 Y4eOHOMY MPEIAMETY SBJSIETCS IK3aMeH, KOTOPBIii

MMpOBOAUTCA B CPOKH, YCTAHOBJICHHBLIC y‘~I66HI>IM IJIaHOM U OHNPCACIACMBIC KaJICHAAPHBIM yT-Ie6HI)IM

rpaukoM 00pa3oBaTEIHHOTO MPOIIecca.

Tabmuma 1 — MeTtoasl 1 OpMBI KOHTPOJISL M OLIEHUBAHUS 3JIEMEHTOB Y4eOHOT0 MpeaMeTa

DIeMeHT y4eOHOTO

Metoap! 1 HOpMBI KOHTPOJISI U OIEHUBAHUS

IpemMera Komnerenuun Tekymunit PyOexubiii IIpomexxyrounas
KOHTPOJIb KOHTPOJIb aTTecranus

PA3JIEJI 1 IloBTOpEeHHE Kypca MATEMATHKH OCHOBHOM IIKOJIbI
Tema 1.1 OK 01, OK 02, | YcrtHblil oripoc Bxonnas
Hean " 3agaum | OK 03, OK 04, | HaGmrogeHue © | KOHTPOJIbHAS
MaTeMaTHKHU npu OK 05, OLICHKA pabora Ne 1 3a
OCBOCHUH OK 06, OK 07 | pe3ynbTaToB LIKOJIbHBIN
CHeHAJIBbHOCTH 1I-0/TIK 1.5* MIPAKTHYECKUX Kypc

3aHATHUH MaTeMaTHKU

DKcnepTHas 3ammra

OLICHKa 0 | OTYETOB IO

pe3ysibTaTamMm MPaKTUYECKUM

HaOmofeHusT 3a 3aHATUAM

JeSITEIbHOCTBIO

oOyuaromerocsi B

nporecce

OCBOEHUS

y4e0HOro

peMeTa
Tema 1.2 OK 01, OK 02, | YcTHBIN onpoc 3amura
Yucna u| OKO03, OK04, | HaGmoneHue # | OTYETOB IO
BBIYHCJIEHHS. OK 05, OIlCHKA MPAaKTUYECKUM
Boipaxenus u| OKO06, OK07 | pe3ynbTaToB 3aHATHIM
npeoodpazoBaHus MPAKTUYECKUX

3aHATHI

OkcnepTHas

OLICHKa 1o

pe3yibraTam

HaOmoZeHusT  3a

JIeSITENIbHOCTHIO
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oOyuJaromerocsi B
nporecce
OCBOCHUS
y4eOHOT0
peaMeTa

Tema 1.3
IIpouenTHbIC
BBIYHCJICHUSA

OK 01, OK 02,
OK 03, OK 04,
OK 05,

VYcrHblii onpoc
HaGmonenue wu
OLICHKA
pE3yIbTaTOB
MIPAKTUYECKHUX
3aHITUH
DKcrnepTHas
OIICHKA o
pe3ylbraTtam
HaOMIOZCHUsT 32
JeSITeIbHOCTHIO
oOyyaromierocsi B
nporecce
OCBOCHUS
y4eOHOro
mpeIMeTa

3amura
OTYETOB IO
MPAKTUYECKUM
3aHSATUAM

PA3JAEJI 2 KoopauHaThl H BEKTOPbI

Tema 2.1
Koopaunartsi
BEKTOPbI

H

OK 02, OK 03,
OK 04, OK 07
II-0/TIK 1.5*

YceTHBI onpoc
HaOmronenne wu
OIlCHKA
pe3yabTaToB
MIPAKTUICCKHUX
3aHATHHI
DkcnepTHas
OIICHKA o
pe3yiibTaTamMm
HaOMIOmeHUs 3a
JIEATETBHOCTRIO
oOyuaromerocsi B
rporecce
OCBOCHHS
y4e0HOro
npenMera

3amura
OTYETOB 110
NPaKTUYECKUM
3aHATUAM
KoHntposnbnas
pabota Ne 2

PA3EJI 3 KopHu, creneHu, Jorapugmsol
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Tema 3.1

Pa3BuTHne noHsaTusi o

qucJje

OK 01, OK 02,
OK 03, OK 04,
OK 05,
OK 06, OK 07

YcTHBII onpoc
HaOmronenne wu
OIICHKA
pe3yabTaToOB
MIPAKTUIECKHIX
3aHITUH
OkcnepTHas
OIICHKA o
pe3ynbraTtamMm
HaOJIroeHus 3a
JIEATEIIbHOCTBIO
oOyyaromierocst B
mporecce
OCBOCHHS
y4eOHOTO
npeameTa

3ammura
OTYETOB 110
MIPAKTUICCKIM
3aHATHAM

Tema 3.2
Kopuu

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07

YceTHBI onpoc
HaOmronenne wu
OIICHKA
pe3yabTaToB
MTPAKTUICCKUX
3aHATHH
OkcnepTHas
OIlEHKA 1o
pe3yibraTamMm
HaOrogeHus 3a
JIEATEIBHOCTBIO
oOyuatorerocsi B
rporecce
OCBOCHHS
y4eOHOro
npenMera

Tema 3.3
Crenennb

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07

YcTHBI onpoc
HaOmonenue wu
OIlCHKA
pE3yNbTaTOB
MTPAKTUICCKUX
3aHATHI
DkcnepTHas
OIICHKA o
pe3yiibTaTamMm
HaOmIOmeHus 3a
JIEATETBHOCTRIO
oOyudaromerocsi B
mporecce
OCBOCHHS
y4e0HOro
npenMera

3amura
OTYETOB I10
NPaKTUYECKUM
3aHITHIIM
KoHntposnbnas
pabota Ne 3

Tema 3.4
IToka3aTebHaAsA
byHkuus

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07

YcTHBII onpoc
HaGmionenue wu
OIleHKA
pE3yNbTaTOB

3amura
OTYETOB IO
MPaKTHYECKUM
3aHSATUAM
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MIPAKTUIECKHIX
3aHATUN
OkcnepTHas
OIICHKa o
pe3ynbraTtam
HaOJroeHus 3a
JeSTEIIbHOCTHIO
oOyyaromerocsi B
rporecce
OCBOCHUS
y4eOHOTO
npeaMera

Tema 3.5
Jlorapudm.
Jlorapu¢gm yucaa

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07
11-0/lIK 1.5*

YeTHbII onpoc
HaOmronenne wu
OIlCHKA
pe3yNbTaToB
MIPAKTUICCKIX
3aHATHH
OkcnepTHas
OILIEHKa o
pe3yibraTamMm
HaOJroneHus 3a
JIEATEIBHOCTHIO
oOyuaromerocsi B
rporecce
OCBOEHHUS
y4eOHOTO
npenMera

KoHnTponsHas
pabora Ne 4

PA3JIEJI 4 YpaBHeHus

U HEPABCHCTBA

Tema 4.1
YpaBHeHus

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07

YceTHBIT onpoc
HabGmtonenne wu
OLIEHKa
pe3yabTaToB
MIPAKTUYECKUX
3aHATHI
OkcnepTHas
OIIEHKa 1o
pe3yabTatam
HaOmoleHus:  3a
NesITebHOCTBIO
oOydarorerocsi B
nporecce
OCBOCHHS
y4eOHOTO0
peaMeTa

3amura
OTYETOB I10
NPaKTUYECKUM
3aHATUSIM
KoHnTponbHas
pabora Ne 5
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Tema 4.2
HepaBencrBa

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07

YcTHBII onpoc
HaOmronenne wu
OIICHKA
pe3yabTaToOB
MIPAKTUIECKHIX
3aHITUH
OkcnepTHas
OIICHKA o
pe3ynbraTtamMm
HaOJIroeHus 3a
JIEATEIIbHOCTBIO
oOyyaromierocst B
mporecce
OCBOCHHS
y4eOHOTO
npeameTa

PA3JIEJI S Tpuronomerpust

Tema 5.1
OcHOBBI
TPUTOHOMETPHH

OK 01, OK 02,
OK 03, OK 04,
OK 05,
OK 06, OK 07

VYeTHbIl onpoc
HaGmtonenue wu
OIICHKA
pE3yIIbTaTOB
MPAKTUYECKHUX
3aHITUH
DKcnepTHas
OIICHKA 1o
pe3ynbraTtam
HaOoIeHUsT 32
JeSITeIbHOCTHIO
oOyyarorerocsi B
poruecce
OCBOCHUS
y4eOHOTro
mpeIMeTa

Tema 5.2

Tpuronomerpnueckue

YPaBHeHHUs
CHCTEMBbI

H

OK 01, OK 02,
OK 03, OK 04,
OK 05,
OK 06, OK 07

YeTHBIT onpoc
HabGmtonenne wu
OLIEHKa
pe3yabTaToB
MIPAKTUYECKUX
3aHATHI
OkcnepTHas
OIIeHKa o
pe3yabTatam
HaOmoleHns  3a
JeSITebHOCTbIO
oOyyarorerocsi B
nporecce
OCBOCHHS
y4eOHOTO0
peaMeTa

3amura
OTYETOB IO
MPAKTHYECKUM
3aHITHIIM
KonTponbnas
paborta Ne 6
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Tema 5.3
Tpuronomerpuyeckue
HepaBeHCTBAa

OK 01, OK 02,
OK 03, OK 04,
OK 05,
OK 06, OK 07

YcTHBII onpoc
HaOmronenne wu
OIICHKA
pe3yabTaToOB
MIPAKTUIECKHIX
3aHITUH
OkcnepTHas
OIICHKA o
pe3ynbraTtamMm
HaOJIroeHus 3a
JIEATEIIbHOCTBIO
oOyyaromierocst B
mporecce
OCBOCHHS
y4eOHOTO
npeameTa

PA3JEJI 6 ®yHkunu

Tema 6.1
DYyHKIUH, 110.¢
CBOMCTBA M rpauKn

OK 01, OK 02,
OK 03, OK 04,
OK 05,
OK 06, OK 07
11-0/lIK 1.5*

VYeTHbIl onpoc
HaGmtonenue wu
OIICHKA
pE3yIIbTaTOB
MPAKTUYECKHUX
3aHITUH
DKcnepTHas
OIICHKA 1o
pe3ynbraTtam
HaOoIeHUsT 32
JeSITeIbHOCTHIO
oOyyarorerocsi B
poruecce
OCBOCHUS
y4eOHOTro
mpeIMeTa

3amura
OTYETOB IO
MPAKTHYECKUM
3aHITHIIM
KonTponbnas
paborta Ne 7

PA3JIEJI 7 Hayaio maTeMaTH4eCKOr0 aHAJIN3a

Tema 7.1
YuciaosBbie
NOCJIeA0BATEILHOCTH

OK 01, OK 02,
OK 03, OK 04,
OK 05,
OK 06, OK 07

YcTHBII onpoc
HaOmonenue wu
OIlCHKA
pE3yNbTaTOB
MTPAKTUICCKUX
3aHATHI
OkcnepTHas
OIICHKA o
pe3yiibTaTamMm
HaOmIomeHus 3a
JIEATENHBHOCTRIO
oOyuaromerocsi B
mporecce
OCBOCHHS
y4e0HOro
npenMera

3amura

OTYETOB 110

MPaKTUYECKUM
3aHATHIM

Kontponbnas

pabota Ne 8
Kontponbnas

pabota Ne 9
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Tema 7.2
IMpenen
M0CJIe10BATEJIbHOCTH

OK 01, OK 02,
OK 03, OK 04,
OK 05,
OK 06, OK 07

YcTHBII onpoc
HaOmronenne wu
OIICHKA
pe3yabTaToOB
MIPAKTUIECKHIX
3aHITUH
OkcnepTHas
OIICHKA o
pe3ynbraTtamMm
HaOJIroeHus 3a
JIEATEIIbHOCTBIO
oOyyaromierocst B
mporecce
OCBOCHHS
y4eOHOTO
npeameTa

Tema 7.3
penen pynkumu

OK 01, OK 02,
OK 03, OK 04,
OK 05,
OK 06, OK 07

YceTHBI onpoc
HaOmronenne wu
OIICHKA
pe3yabTaToB
MTPAKTUICCKUX
3aHATHH
OkcnepTHas
OIlEHKA 1o
pe3yibraTamMm
HaOrogeHus 3a
JIEATEIBHOCTBIO
oOyuatorerocsi B
rporecce
OCBOCHHS
y4eOHOro
npenMera

Tema 7.4
IIpousBoanas

OK 01, OK 02,
OK 03, OK 04,
OK 05,
OK 06, OK 07

YcTHBI onpoc
HaOmonenue wu
OIlCHKA
pE3yNbTaTOB
MTPAKTUICCKUX
3aHATHI
DkcnepTHas
OIICHKA o
pe3yiibTaTamMm
HaOmIOmeHus 3a
JIEATETBHOCTRIO
oOyudaromerocsi B
mporecce
OCBOCHHS
y4e0HOro
npenMera
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Tema 7.5
IlepBooOpa3nas U
HHTErpaji

OK 01, OK 02,
OK 03, OK 04,
OK 05,
OK 06, OK 07

YcTHBII onpoc
HaOmronenne wu
OIICHKA
pe3yabTaToOB
MIPAKTUIECKHIX
3aHITUH
OkcnepTHas
OIICHKA o
pe3ynbraTtamMm
HaOJIroeHus 3a
JIEATEIIbHOCTBIO
oOyyaromierocst B
mporecce
OCBOCHHS
y4eOHOTO
npeameTa

PA3JIEJI 8 'eomeTpust

Tema 8.1
IIpsimble ¥ MI0CKOCTH
B IIPOCTPAHCTBE

OK 01, OK 03,
OK 04, OK 07
11-0/lIK 1.5*

VYeTHbIl onpoc
HaGmtonenue wu
OIICHKA
pE3yIIbTaTOB
MPAKTUYECKHUX
3aHITUH
DKcnepTHas
OIICHKA 1o
pe3ynbraTtam
HaOoIeHUsT 32
JeSITeIbHOCTHIO
oOyyarorerocsi B
poruecce
OCBOCHUS
y4eOHOTro
mpeIMeTa

Tema 8.2
MHororpaHHUKH u
KpYIJible Tejia

OK 01, OK 02,
OK 03, OK 04,
OK 05,
OK 06, OK 07

YeTHBIT onpoc
HabGmtonenne wu
OLIEHKa
pe3yabTaToB
MIPAKTUYECKUX
3aHATHI
OkcnepTHas
OIIeHKa o
pe3yabTatam
HaOmoleHns  3a
JeSITebHOCTbIO
oOyyarorerocsi B
nporecce
OCBOCHHS
y4eOHOTO0
peaMeTa

3amura
OTYETOB IO
MPAKTHYECKUM
3aHITHIIM
KonTponbnas
paborta Ne 10
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Tema 8.3
HN3mepenus
reoMeTpuu

OK 01, OK 02,
OK 03, OK 04,
OK 05,
OK 06, OK 07

YcTHBII onpoc
HaOmronenne wu
OIICHKA
pe3yabTaToOB
MIPAKTUIECKHIX
3aHITUH
OkcnepTHas
OIICHKA o
pe3ynbraTtamMm
HaOJIroeHus 3a
JIEATEIIbHOCTBIO
oOyyaromierocst B
mporecce
OCBOCHHS
y4eOHOTO
npeameTa

PA3EJI 9 MHuo:kecTBa. DjieMeHTHI Teopuu rpagos

Tema 9.1

MHuoxecrBa. I'padbl

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07

VYeTHbIl onpoc
HaGmtonenue wu
OIICHKA
pE3yIIbTaTOB
MPAKTUYECKHUX
3aHITUH
DKcnepTHas
OIICHKA 1o
pe3ynbraTtam
HaOoIeHUsT 32
JeSITeIbHOCTHIO
oOyyarorerocsi B
poruecce
OCBOCHUS
y4eOHOTro
mpeIMeTa

3ammura
OTYETOB 110
PAKTUYCCKHM
3aHATHIM

PA3JIEJI 10 Teopust BepOATHOCTH U MaTeM

aTnYeCKafd CTaTUCTHKA

Tema 10.1
DJIeMEeHTBbI
KOMOMHATOPHKH.
BepositHOCTB

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07
I1-0/lIK 1.5*

YeTHBIT onpoc
HabGmtonenne wu
OLIEHKa
pe3yabTaToB
MIPAKTUYECKUX
3aHATHI
OkcnepTHas
OIIeHKa o
pe3yabTatam
HaOmoeHns  3a
JeSITeTbHOCTbIO
oOydarorerocsi B
nporecce
OCBOCHHS
y4eOHOTO0
peaMeTa

3ammura
OTYETOB 110
MPAKTHYECKUM
3aHATHSIM
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Tema 10.2
MarteMaTHuyecKas
CTAaTHCTHKA.
IIpencraBienue
AAQHHBIX  (TaldJaMubI,
AHArpaMMmbl,

rpadpuxn)

OK 01, OK 02,
OK 03, OK 04,
OK 05, OK 07

YcTHBII onpoc
HaOmronenne wu
OIICHKA
pe3yabTaToOB
MIPAKTUIECKHIX
3aHITUH
OkcnepTHas
OIICHKA o
pe3ynbraTtamMm
HaOJIroeHus 3a
JIEATEIIbHOCTBIO
oOyyaromierocst B
mporecce
OCBOCHHS
y4eOHOTO
npeameTa

3ammura
OTYETOB 110
MIPAKTUICCKIM
3aHATHAM

PA3JIEJI 11 IloBTOpeHue 3a Kypc MaTeMATHKH

Tema 11.1
IToBTOpEeHHe 3a Kypc
MaTeMaTHKHU

OK 01, OK 02,

OK 03, OK 04,

OK 05, OK 06,
OK 07

VYeTHbIl onpoc
HaGmtonenue wu
OIICHKA
pE3yIIbTaTOB
MPAKTUYECKUX
3aHITUH
DKcnepTHas
OIICHKA 1o
pe3ynbraTtam
HaOoIeHUsT 32
JeSITeIbHOCTHIO
oOyyarorerocsi B
poruecce
OCBOCHUS
y4eOHOT0
mpeIMeTa

3ammura
OTYETOB 110
MPAKTUYECKUM
3aHATHIM
Hrorosas
KOHTPOJIbHAS
pabora

PopMa KOHTPOJIA

IK3aMeH

Tekymuii KOHTPOJIb YCBOCHHSI MaTEePHaJIa

TCKYHIHﬁ KOHTPOJIb YCBOCHUA MaTCpHUalia IPOBOJUTCS B (bopMe YCTHOI'O oIIpoca O6y‘IaIOH_[I/IXC$[

110 pasjaciiamMm y‘IC6HOl"0 npeameTa.

Haobaonenne u oieHKa pe3yJbTaTOB NPAKTHYECKUX 3aHATHI

TumnoBsie TeMbI MMPAKTHYICCKUX 3aHATHH NpHUBCACHLI B P HI[ 3aII_II/ITa OTUYCTOB 110 MPAKTHYCCKUM

3aHATUAM TMPOBOAUTCA MHANBUAYAJIbHO KAXKIBIM O6y‘-IaIOH_II/IMC$I B (I)opMe CO6CCC,Z[OB8.HI/ISI.

21.]'[5[ IMPOBCACHUA IMMPAKTUICCKUX 3aHATHH HCITOJIB3YIOTCA:
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Anrebpa W Hawyano MareMmaruueckoro a”ammsa. 10 - 11 kmaccel: yuel. st oGreoOpa3oBar.
yupexaeHuit: 6a3ossiit yposensb. /ILILA. Amumos, FO.M. Konsrun, M.B. Tkauesa u np. - 18- u3a. - M.:
[Ipocsemienue, 2012. - 464 c.;

I'eomerpusa. 10 - 11 kmaccel: y4e0. mas o0meoOpa3oBaT. yupekIeHHU: 0a30BbIM M TPOdHII.
ypoBuH. /JI.C. Artanacsn, B.®. byrycos, C.b. Kagomies u ap. - 22-e uza. - M.: IIpocsemenue, 2013. -
255 c.

JKCNEepPTHAA OLEHKA 10 Pe3yJibTaTaM HAOJII0eHHU 32 1eATeJIbHOCTHI0 00y4allerocs B npouecce
OCBOEHHS Y4eOHOI0 nmpeaMera

OcymiecTBisiercss Kak HaOJIIOJEHHE 32 TPOLIECCOM JEATENILHOCTH OO0YYaIoLIerocs B PEXHME

peaIbHOTO BpeMeHU. SIBiieTcs KayeCTBEHHOW OLEHKON OCBOEHMSI y4eOHOIro NpeaMeTa, YUYUThIBAeMOM

IIpu HpOMe)KYTO‘IHOﬁ aTTeCTall .

Py0e:xHbIii KOHTPOJIb
PyGexxHbIif KOHTPOJIb JIs1 KOMIUIEKCHOI'O OLICHWBAaHUS PE3YJbTAaTOB OOYYEHHUS IPOBOAMUTCS B
(dopmMe KOHTPOJIBHOM pabOoThI, 3aIIUThHl OTYETOB IO MPAKTUUECKUM 3aHATUAM (TI0CIIEe U3YUEHUs pa3/iesioB

y4eOHOTO TpeIMeTa).
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2 PE3YJIBTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA, IIOJVIEXKAIIUE ITPOBEPKE ITPU
IMPOMEXYTOYHOM ATTECTAIIUA

KOHTpOJ’[L H OICHKA PACKPBIBAIOTCA YCPC3 NUCHUILIMHAPHBIC PC3YJIbTAThl, YCBOCHHBIC 3HAHUA U

NpUOOpeTeHHbIe  OOYyYalOIIMMHUCA  YMEHHMs, HalpaBleHHble Ha  (opMHpOBaHHE  OOIIUX U

npodeccuoHaNbHBIX KOMIIETEHIIUH.

Pe3ynbrarel 00yueHus (OCBOCHHBIE YMEHUS,
YCBOCHHBIE 3HAHMSI)

IToxa3aTenu OLEHKHU pe3yJIbTaTOB

Ymemo:

IIP61. Brnanenue MerogamMu J0Ka3aTeIbCTB, | BIAJIEET METOJAAMHU JOKAa3aTeJIbCTB, AJITOPUTMAMH
aaropuTMaMu pemenus 3a1a4; YMEHHE | pELICHUS 3a1a4; yMeeT ¢dbopmynrpoBathb
dbopMyIupOBaTh  OMpENCICHHUS, AKCHOMBI M | ONPEACNICHUs, aKCHUOMBI M TEOPEMBbI, NMPUMEHSET
TeOpeMBI, HpI/IMCHSITB Hux, HpOBOI[I/ITB Hux, HpOBOI[I/IT JO0Ka3aTCJIbHBIC paccymneHI/m B

JI0Ka3aTeNIbHbIC PACCY)KICHHsI B XOJE PEIICHHUS
3a/1ad4;

X0A€ PCUICHUA 3a1a4;

IIP62. YMmeHue onepupoBaTh MOHATUSAMU: CTEIICHb
quciia, JorapudM YWCIa; YMEHHE BBITIOIHATH
BBIUMCJIICHHE 3HAYeHUH W  mpeoOpa3zoBaHUs
BBIPOKCHUH CO CTENCHAMH | JiorapupMamu,

yMEEeT ONepHpOBaTh MOHATUSMU: CTENEHb YMCIA,
jgorapupM  YHCIa;  BBIIOJHAET  BBIYUCICHUS
3HaYeHUH U MpeoOpa3oBaHUN BBIPAKEHUH CO
CTEeTeHsIMU U Jiorapudmamu, mnpeoOpa3oBaHUi

npeoOpa3oBaHus JIpOOHO-pallMOHATIBHBIX | IPOOHO-pAllMOHANIBHBIX BBIPAXKEHUH;

BBIPAKCHUI;

IIP63. VYmeHue omnepupoBaTh  IMOHATHSMH: | YMEET ONEPUPOBATH MOHATUSMU: PALMOHAIIBHBIE,
paloHaJbHBbIE, UPPAaLMOHAIIBHBIE, | UPPALIMOHAIIBHBIE, I10KA3aTEJIbHbIE, CTEIEHHBIE,
MoKa3aTeJbHble, CTETEeHHBIC, JorapuMuveckue, | Jorapudpmudeckue, TPUTOHOMETPUYECKHUE

TPUTOHOMCTPHUYCCKUC YPABHCHUS W HCPABCHCTBA,
UX CUCTCMBI,

YpaBHCHUA U HCPABCHCTBA, UX CUCTCMBI;

ITP04. VYMeHue omnepupoBaTb  IMNOHATHAMMU:
¢GyHKIMSA, HenpepblBHasE (YHKIUS, MPOU3BOIHAS,
nepBooOpasHas, OIpeEIICHHBIN MHTETpall;

YMEHUE HaxOJIWUTh IPOM3BOJHBIE 3JIEMEHTAPHBIX
GyHKIMH, MCIONB3Ysl CHpPAaBOYHBIE MaTepHAaIbL;
UCCIIEIOBAaTh B MPOCTEUIINX CIIy4asX (YHKIMH Ha

MOHOTOHHOCTb, ~ HAaXxOJIUTh  HauOoJbLIIME U
HauMEHbIINE 3Ha4YeHHs  (QyHKUUN;  CTPOUTh
rpaduKd  MHOTOYIEHOB C  HCHOJb30BAHUEM

anmapara MaTeMaTU4YeCKOIO aHajau3a; NPUMEHSTh
IIPOU3BOJHYIO IIPYU PELICHUU 3a/1a4 Ha JABUKCHUE,
pemiath NPaKTUKOOPUEHTHUPOBAHHBIE 3a/Jadd Ha

YMmeer onepupoBaTb HOHATUSAMH:  (YHKLHA,
HenpepbIBHAs byHKIMS, MIPOU3BOJIHAS,
nepBooOpasHas, OIIpECIICHHBIN UHTETpa;

YMEHUE HaxOJWTh MPOU3BOJHBIC AJIEMEHTAPHBIX
GyHKLIMH, HUCMONB3YysS CHpPaBOYHBIE MaTepUalbI;
MCCIJIEIOBAaTh B MPOCTEUIINX CIydasiX (QyHKIUH Ha

MOHOTOHHOCTb, ~ HAaXxOJUThb  HauOONbLIME U
HauMEHbIINE 3HAa4YeHUs  (QYHKUMUHA;  CTPOUTh
rpapuKd  MHOTOYJIEHOB C  HCIOJIb30BaHUEM

anmapara MaT€MaTU4YEeCKOrO aHaln3a; INPUMEHSATh
MIPOU3BOJHYIO IIPU PELICHUHU 3a/1a4 Ha JBUKEHUE;
pemarb IPaKTUKOOPUEHTUPOBAHHBIE 3aJa4d HA

HauOoNpIIME W HaWMEHbIIME 3HAYCHHs, Ha | HAaMOOJbIIME M HAaUMEHbIIME 3HAa4YeHHs, Ha
HaXOXKJICHHE YTH, CKOPOCTH U YCKOPEHHSI HAXOXKJCHHE TTYTH, CKOPOCTH M YCKOPEHHSI

IIP6S. VYmenue onepupoBaTh  IMOHATUSAMH: | YMEET ONEPUPOBATH MOHATHSAMM: PALMOHAIbHAS
pamnroHaIbHast byHKIHS, nokaszarenbHas | QYHKIHS, TITOKa3aTelbHass (QYHKIHS, CTETICHHAS
GbyHKLUMSA, cCTeneHHas GYHKIUs, Jorapudmuyeckas | GyHKIus, JorapupmMuyuecKas byHKIMS,
byHKIHS, TPUTOHOMETPUYECKHE GyHKIUY, | TPUTOHOMETPUYECKHE byHKIMH, oOpaTHbIe
oOpaTHble (QYHKUUHU; YMEHHME CTPOUTh Trpaduku | yHKIUH;  CTPOUTh  TpadUKd  H3YUYEHHBIX

M3YYEHHBIX (PYHKUINN, UCTIOIb30BaTh IpaduKH MpU
U3Y4EHMH TIPOLIECCOB M  3aBUCUMOCTEW, IpHU
pelIeHnH 3a7a4 U3 IpYrux y4eOHbIX MPeIMETOB U
3aJ]a4u U3 peaybHOM KHU3HM; BhIpaXaTh (popMynamu
3aBHCHUMOCTH MEXYy BEITUYUHAMU;

GyHKIUH, UCIONBb30BaTh IpadUKU MPU HU3yYEHUU
IIPOLIECCOB M 3aBHCUMOCTEM, MpU PEIICHUN 3a/1a4
U3 Jpyrux Yy4eOHbIX MpeIMeTOB M 3ajad U3
peambHOM  KM3HM;  BBIpaXaTb  (opMyIaMu
3aBHCHUMOCTH MEXKIY BEIMUYUHAMU;
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ITP06. YMeHue pemiatb TEKCTOBBIE 334aUU Pa3HBIX
THUIOB (B TOM YHCIIC HA MPOIECHTHI, JIOIN U YacTH,
Ha JBIDKEHHE, DPa0dOTy, CTOMMOCTH TOBAapOB W
yCIyT, HaJOTH, 3a/a4d W3 OOJAaCTH YIpaBICHUS

YMEET pellaTh TEKCTOBBIE 33Ja4H Pa3HbIX TUIIOB (B
TOM 4YHCJIE HAa MPOLEHTHI, JOJIM M YacTH, HaA
JBIDKEHUE, paboTy, CTOMMOCTh TOBapOB U YCIYT,
HAJIOTH, 33/1a4¥ U3 00JIaCTH YIpaBJICHUS JINYHBIMU

JUYHBIMU U CEMEHHBIMH (PMHAHCAMU); COCTABIATh | U CEeMEHHBIMH  (pUHAaHCAaMM);  COCTaBIATh
BBIpQXKCHUS, YypPaBHEHUS, HEpPABEHCTBA U WX | BBIpAXXEHHS, YypaBHEHHUs, HEpPaBEHCTBA U HX
CHCTEMBl TI0 YCJIOBHIO 33Ja4yH, MCCIENOBATh | CHCTEMbl 110 YCIIOBHIO 3a/a4yM, MCCIeI0BaTh
MOJIy4E€HHOE pelieHue u OLICHUBAThH | MOJYyYEHHOE pelieHue u OLICHUBATh
MPaBJONOI00HOCTh PE3YNIbTATOB; PaBJONOI00HOCTh PE3YIIbTATOB;

IIP67. YMeHue onepupoBaTh NOHATUAMU: CPEIHEE | YMEET  ONEPUPOBATH  MOHATUSIMHU:  CpeaHEe
apupMeTHyecKoe, MeauaHa, HauOoJbllee | | apuPMEeTHYecKoe, MeIuaHa, HauOoJbIIee H
HauMEHbIIee 3HAYCHUS, pa3Max, JUCIepcHusi, | HAMMEHbIIee 3HA4YeHMs, pa3Max, JTUCHEPCHUs,
CTaHJApTHOE OTKJIOHEHHE YHCIOBOTO Ha0Opa; | CTaHAAPTHOE OTKJIOHEHHE YHWCIOBOIO Habopa;
YMEHHE U3BJIEKATbD, UHTEPIPETUPOBATh | U3BJIEKATh, HHTEPIPETUPOBATH  MHGOpPMAIIHIO,

nH(OpMaIHIO, TPEJICTABICHHYIO B Ta0JMIaX, Ha
auarpamMmax, rpadukax, OTpakarollyl CBOMCTBa
peaNbHBIX MPOIECCOB M SIBJIICHUMU; MPEICTABIATH
nH(OPMALIMIO C MOMOUIBI0 TAOIHII U JUarpamm;
HCCIEOBaTh CTAaTUCTUYECKHE JaHHBIE, B TOM
qHclie ¢ MPUMEHEHUEM TpadUyecKux METOJOB U
AJICKTPOHHBIX CPEJICTB;

MPEACTABICHHYI0 B TaOJWIax, Ha JIuMarpammax,
rpadukax, OTpa)aroIIyl0 CBONCTBA pPEaTbHBIX
MIPOIIECCOB " SIBJICHU; MPEACTABIATH
nH(OpPMALIMIO C MOMOIIBI0 TAOJIHUIl U TUATPaMM;
UCCJIEIOBATh CTAaTUCTUYECKUE JaHHBIE, B TOM
quclie ¢ MPUMEHEHHEM TpadUyecKux METOJOB U
AJICKTPOHHBIX CPEJICTB;

[IP68. VYwmenuwe onepupoBaTh  MHOHATHIMHU:
CIlydallHbIi ONBIT W  CllydailHOE COOBITHE,
BEPOSATHOCTh  CIY4alHOro COOBITUS; yMEHUE
BBIUUCIIATh BEPOSTHOCTh €  HUCHOJIb30BAaHUEM
rpadMuecKux METOJIOB; HPUMEHATH (OPMYIIBI
CIIO)KEHMsT U yYMHOXEHMSI  BEpOSITHOCTEH,
KOMOMHATOpHbIE (HaKThI U (HOPMYIIBI IPH PEILICHUH
3a/a4;  OLEHUBaThb  BEPOSITHOCTU  peaJbHBIX
COOBITHH; ~ yMEHME  MpPHUBOAUTH  IPUMEPHI
MIPOSIBJICHUS 3aKOHA OOJIBIINX YHUCET B IPUPOTHBIX
U OOILIECTBEHHBIX SIBICHUSIX;

yMEeT OIepPUPOBATh MOHATHIMMU: CITy4alHBIN OIBIT
U ciydaiiHoe COOBITHE, BEPOSATHOCTH CIy4aifHOTO
coObITHS; BBIYUCIIATh BEPOSITHOCTD c
HCIOJIb30BaHUEM rpaduIecKux METO/IOB;
OPUMEHATh (QOPMYJIBI CIOXKEHUS U YMHOXKEHUS
BEPOSTHOCTEW,  KOMOMHATOpHbie  (AKTBI U
dopMynbl TpU  pelIeHUH  3a/ad; OLICHUBATh
BEPOATHOCTH  pEalbHBIX  COOBITUH;  yMEeT
IPUBOJIUTL  NPUMEPHI  MPOSIBICHHUS  3aKOHA
OOJBIIKMX 4YKCEN B MPHUPOJIHBIX U OOIIECTBEHHBIX
ABJICHUSX;

I1P09. YMmenue onepupoBaTh MOHATUSMU: TOYKA,
npsiMasi, MIOCKOCTb, IMPOCTPAHCTBO, ABYI'PAHHBIN
yrod, CKpeIIMBaroIuecs psIMbIE,
NapajyieNIbHOCTh U MEPIEHANKYISIPHOCTb MPSAMBIX
U TUIOCKOCTEH, Yyrodl MEXAy HpPSIMBIMH, YTroOJ

yYMEET OINEepUpPOBaTh MOHATUSAMU: TOYKA, MpAMasd,
IUIOCKOCTh, TPOCTPAHCTBO, JBYTPaHHBIA yroJl,
CKpeIlMBaloIIyecs NpsMble, MapajuIeIbHOCTh U
NEPIEHIUKYJIAPHOCTh MPSAMBIX M IUIOCKOCTEH,
YroJl MEXAy MNPSMBIMU, Yroll MEXAYy HpsMOd U

MEXIYy NpsAMOM M IUIOCKOCTBIO, YroJd MEXIY | IUVIOCKOCTBIO,  Yrol  MEXIy  IJIOCKOCTSMH,
IUIOCKOCTSIMH, ~ pacCTOSiHUE  OT  TOYKM  JIO | PACCTOSIHME OT TOYKU /IO IJIOCKOCTH, PacCTOSHUE
IUIOCKOCTH,  pPAacCTOSHHUE  MEXJIy  MPSAMBIMH, | MEXIY MPSIMBIMH, paccrosiHUE MEXITY
paccrosiHue  MeXAYy  IUIOCKOCTSAMM;  yMEHHE | IJIOCKOCTSMU; HCIOJIb30BaTh MPHU PELICHUH 3ajad
UCMOJb30BaTh MpPU pEIIEHUH 33734 HM3y4YeHHbIE | U3ydeHHble (AKThl W TEOPEMBbl IUIAHUMETPHH;
GakTbl W TEOpeMbl IUIAHUMETPHUM; YMEHHE | OLIEHHBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO
OLIEHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIETO | MUPa;

MUDa;

IIP610. VYmenue omnepupoBaTh MOHATUSAMH: | YMEET ONEPHPOBATH MOHATHUSAMH: MHOTOI'DAaHHUK,

MHOTOTPaHHHUK, CEUYE€HHE MHOTOTpaHHMKA, KYO,
napajiesienunes], npu3Ma, nupampaa, Gurypa u
MOBEPXHOCTh BpAIICHMS], LUIUHAP, KOHYC, Iap,

CeYeHHE MHOTOTpaHHUKa, KyO, mapajuiefenumnesn,
npusMa, nMpamujaa, Qurypa M HOBEPXHOCTh
BpallleHus1, UWINH/P, KOHYC, Iap, chepa, ceueHus

chepa, cedeHus: GUTYpHl BpallleHUs, IJIOCKOCTh, | GUTYPHl BpaIlleHUs, IUIOCKOCTh, Kacarouasics
Kacaromasicsi ceppl, HUIMHIPA, KOHYCA, IIIOMWAAb | chepsl, UWJIMH/pA, KOHYCa, I0IIa/1b
MOBEPXHOCTH THUPAMHJBI, TPU3MBI, KOHYCA, | MOBEPXHOCTH MUPAMHUJBI, TPU3MBI, KOHYCa,
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HWIMHIpa, IUomanas cdepbl, o0beM KyOa, | HWIMHIpa, IUIOmMAaas cdepbl, o00beM Kyoda,
MPSIMOYTOJIBHOTO Tapajulefienunena, MUPaMUbl, | IPSIMOYTOJBHOTO Mapajulefienuneaa, MUPAMUIBL,
NpU3MBI, UWIUHApPA, KOHYyCa, IIapa; yMEHHUE | IpU3Mbl, IWIMHIpA, KOHYyca, IIapa; Hh300paxarh
n300pakaTb MHOTOTPAHHUKHM M MOBEPXHOCTH | MHOTOTPAHHUKU W TOBEPXHOCTHU BpaIICHHs, HX
BpallCHUsl, UX CEUEHUS OT PYKH, C TOMOILIBIO | CCUCHUS OT PYKH, C TIOMOIIBIO YEPTEKHBIX
YepTEKHBIX ~MHCTPYMEHTOB M JSJEKTPOHHBIX | MHCTPYMEHTOB M DJIGKTPOHHBIX  CPEICTB;
CPElICTB; yMEHHE paclo3HaBaTh CHMMETPHUIO B | pacliO3HaBaTh CHUMMETPUIO B  IPOCTPAHCTBE;
MIPOCTPAHCTBE; yMeHHE pacro3HaBaTh | pacro3HaBaTh MPaBUIbHbIE MHOTOTPAHHUKHY;
MIPaBWJIbHBIE MHOTOTPAHHUKH,

IP611 VYmenue onepupoBaTh MOHATUSMHU: | YMEET ONEPUPOBATh MOHATUAMH: JIBUKEHHUE B

IBIKEHUE B MPOCTPAHCTBE, MOJ0OHBIE (UTYpHI B
MIPOCTPAHCTBE; UCIIOJIb30BATh OTHOIIICHUE
TIonaield OBEPXHOCTEH M 00BEMOB MOAOOHBIX
buryp npu penieHnu 3aaay;

IIPOCTPAHCTBE, 110/100HbIE buryps B
MIPOCTPAHCTBE; UCIIOJIb30BATh OTHOIIICHUE
Ionaied MOBEPXHOCTEH M 00BEMOB TOOOHBIX
buryp npu penieHnu 3aay;

[IP612. VYmeHue BBIYUCIATH TE€OMETPUUYECKHE
BEJIMYMHBI (UIMHA, YroJ, IUIOWAadb, OOBbEM,
IJIOMIAb TOBEPXHOCTH), HCIOJIB3Ysl HM3yUYCHHbBIC
(GhOpMyIIBI U METO/IBI,

yMEET BBIYHUCIATH TE€OMETPUYECKHUE BEIUYUHBI
(nmuHa, yrom, Miomanab, O0BEeM, IUIOMIAAb
MOBEPXHOCTH ), UCTIOIB3YsI U3YUICHHBIC (POPMYIIBI U
METO/bI;

I1P613. VYmenue omnepupoBaTh MOHATHIMMU:
NpSIMOYTOJIbHASI CHCTEMa KOOPAWHAT, KOOPJHHATHI
TOYKH, BEKTOP, KOOPAWHATHI BEKTOPA, CKAIAPHOE
NPOM3BECHNE, YroJl MEXIy BEKTOpaMH, CyMMma
BEKTOPOB, MPOM3BEICHHE BEKTOpa Ha YHCIIO;
HaXOJUTh C TIOMOIIBIO HW3YYCHHBIX (QOPMYI
KOOpJMHATBHl CEPeIMHBI OTpe3Ka, pPaCCTOSHUE
MEKIY JIBYMSI TOUKaMH;

yMEET OINEpUPOBATh MOHSATHUAMH: MPSIMOYTOJIbHAS
CUCTeMa KOOPAMHAT, KOOPAWHATHI TOUYKHU, BEKTOD,
KOOPJMHATHl BEKTOPa, CKAIAPHOE MPOU3BEICHHE,
JroJl MEXIy BEKTOpaMH, CyMMa BEKTOpPOB,
MPOM3BEIICHUE BEKTOpa HA YHCIIO; HAXOIUTh C
MOMOIIbI0  HM3YyYEHHBIX (HOPMYIT  KOOPAMHATHI
CepeIMHBl OTPE3Ka, PACCTOSHUE MEXKIY ABYMS
TOYKAMH;

I1Po14. YMenune  BbIOMpaTh HOIX OIS
W3Yy4YECHHBIM METOA Uil  pELICHUs  3aJayd,
pacmo3HaBaTh ~ MareMarhuyeckue  GakTel U
MaTeMaTUYECKUe MOJEIM B NPUPOIHBIX U
OOIIIECTBEHHBIX SBJICHUSAX, B HCKYCCTBE; YMEHHUE
MIPUBOJIUTH NPUMEPBI MATEMATUYECKUX OTKPBITUN
POCCHUIICKON U MUPOBOM MaTEMAaTHUYE€CKON HAYKH

yMeeT BbIOMpaTh MOAXOISAIINNA U3yYEHHBIH METO]
JUIS pelieHus 3a/1a4u, pacno3HaBaTh
MaTemMaruueckue (akTel M MaTeMaTU4YecKue
MOJENM B  TNPHUPOJHBIX U OOLIECTBEHHBIX
ABJICHUSX, B MHCKYCCTBE; IPUBOAWTH IPUMEPHI
MaT€MaTU4YeCKUX  OTKPBITUH  POCCUMCKON U
MHPOBOM MaTeMaTU4eCKOM HAYK1

IIK 1.5*

— BBIIOJHATE pacyeTsl napameTpoB
MEXaHWYECKON 00paOOTKU M3TOTOBJICHUS JeTaliei
MallMH, B T.4. C T[PUMEHEHHUEM CHUCTEM

ABTOMATU3HWPOBAHHOI'O IMTPOCKTUPOBAHUA

BBITIOJIHACT PacyCThl MMapaMeTpOB MEXaHUIEeCKOMH
06pa60TKI/I HN3TOTOBJICHUA ,I[CTaJ'ICI\;I MalllvH, B T.4. C
MNPUMCHCHUEM CHCTEM ABTOMATU3NPOBAHHOI'O
MMPOCKTUPOBAHU A

3nameo:

IIP68. Cnyuaiinble BETUYUHBI,

3HaACT cnyqaﬁHHe BCIINYHNHBI

IIK 1.5*

— MCETOIUKHN pacucTa MCKIICPEXOAHBIX n
MEXKOIEPAIIMOHHBIX  pPa3MepoB, TMPHUIYCKOB U
JOTTYCKOB,  CIMOCOOBI  popMOOOpa3OBaHMs TMPHU

o0paboTKe aerasneil pe3aHueM U C MPUMEHEHHEM
aIIUTHBHBIX  METOJOB, METOAMKA  pacuera
PSKUMOB pE3aHUSI U HOPM BPEMEHH Ha OIlEpaIuM
METAJJIOPSKYIEH 00paboTKU

3HACT METOJUMKH pacdy€Tta MCKICPEXOJIHbIX H
MEXOTICPAIIMOHHBIX ~ Pa3MEpOB, TPUIYCKOB U
JIOTTYCKOB,  CIOCOOBI  (hopMOOOpa3oBaHus  TIPH
0o0paboTke Aeraneil pezaHueM U C MPUMEHEHUEM
AIUTUBHBIX METOJA0B, METOAUKA pacucra
PSKUMOB pe3aHHs U HOPM BPEMEHH Ha OINEpaluu
MeTaJuIopeXyIeld 00padoTKH

Obuwgue pe3ynbmamosl 0OCBOCHUs yueOHOTO mpenmera «Mamemamuka» TOCTUTAIOTCS B €IUHCTBE
yqe6H0171 U BOCHHUTATEIbLHOU ACATCIIBHOCTH B COOTBETCTBHMM C TpaJulIHOHHBIMU pOCCI/II\/IICKI/IMI/I
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COLMOKYJIbTYPHBIMHU, HCTOPUYECKUMH U yXOBHO-HPABCTBEHHBIMU LIECHHOCTSIMH, IPUHATBIMU B OOIIIECTBE
NpaBUJIaMd U HOPMaMH TOBEJCHHS, U CHOCOOCTBYIOT IPOIIECCaM CaMOIIO3HAHMSA, CAMOBOCIIMTAHHS H
CaMOpa3BUTHUSA, Ppa3BUTHs BHYTPEHHEH IO3MLMHM JIMYHOCTH, MATPUOTHU3MA, I'PAXKIaHCTBEHHOCTH,
YBaXXEHMsI K IaMATH 3alIUTHUKOB OTedecTBa U nojasuraMm I'epoeB OredecTBa U cTaplieMy IOKOJIEHHMIO,
3aKOHY M HpPaBOMNOPSIKY, TPYAY, B3aUMHOIO YBa)X€HHs, OEPEXKHOro OTHOIIEHUS K KYJIbTypHOMY
HacjIeAUl0 M TPaJuLMsAM MHOTIOHAaMOHAiIbHOrO Hapoxa Poccuiickon ®enepauuu, nIpupoae u
OKpY’Kalolllel cpelie U OLEHUBAIOTCA 110 pe3ysbTaTaM HaOIOACHUS 32 JAeITeIbHOCThIO 00yJaroIerocs B
IIPOLIECCE OCBOCHUS y4EOHOr0 MIPEeIMETa
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3 KPUTEPUU OLNEHKU

Kpurepun ycTtHoro orsera

Kputepun onenkn

Ouenka

oOyyaroluiicss MOJIHO U3JaraeT Marepuan (OTBeYaeT Ha BOINPOC), TAET
NPaBUJIBHOE OIPEJCIICHUE OCHOBHBIX MOHSATHI; OOHapy)XMBaeT NMOHUMAaHHE
MaTtepuaiga, MOXKET O00OCHOBaTb CBOM CYXKICHHS, MPUMEHHUTb 3HAHUS Ha
MPaKTHUKE, IPUBECTH HEOOXOAMMBIE MPUMEPHI HE TOJIBKO M3 Y4eOHHMKA, HO U
CaMOCTOATENIbHO COCTAaBJICHHBIC; W3JIaraeT MaTepuall MOCIEAOBAaTEeIbHO U
IIPaBWJIBHO C TOYKH 3PEHUS HOPM JIMTEPATYPHOIO sA3bIKA

O1inn4yHo

oOy4Jaronuiicss aeT OTBET, YAOBJICTBOPSIOIIUMA TEM K€ TPEOOBAHHSAM, YTO M
JUISL OLIGHKH «OTJIUYHO», HO JOmyckaeT |—2 omuOKu, KOTOphIE caM XKe
HCIIpaBIIsieT, U 1—2 HemoveTa B MOCIEA0BATEIbBHOCTH U SI3BIKOBOM O(DOPMIICHUH
H3]IaracMoro

Xopowo

oOyJaromuicss oOHapyXKMBAeT 3HAHUEC M IMOHUMAHHEC OCHOBHBIX ITOJIOXKCHHMA
JaHHOHM TEMBbI, HO H3JIaraeT MaTepHal HEMOJIHO U JONYCKAaeT HETOYHOCTH B
ONpENeNICHU TMOHATUN WM (OPMYIMPOBKE MPABUI, HE YMEET JOCTATOYHO
riyOOKO M JIOKa3aTeNbHO OOOCHOBAaTh CBOM CYXKIEHHS W IPHUBECTH CBOU
OpPUMEpBI; M3JIaraeT MaTepual HElociIeAO0BaTeIbHO U JOMYCKAaeT OLUIMOKH B
SI3BIKOBOM O(hOPMIICHHH M3JIaraeMoro

YIIOBJ'ICTBOpI/ITeHBHO

oOydJaromuiicss oOHapy>XKUBaeT HE3HaHUE OOJIbIICH YacTH COOTBETCTBYIOIIETO
BOIIPOCa, JIOMYyCKAaeT OIHUOKU B (POPMYIHpPOBKE OMpENeIeHUH U TpaBul,
HCKAXKAIOUIME HX CMBICI, OECHOpsAJOYHO U HEYBEPEHHO M3JIaraeT MaTepual.
Onenka «2» OTMEYaeT TaKHe HEJOCTAaTKU B MOATOTOBKE, KOTOPBIE SIBISIFOTCS
CEPbE3HBIM NPEMATCTBUEM K  YCHEHUIHOMY OBJAACHHUIO  IOCJIEIYIOUIUM
MaTepHUaIoM

Hey,HOBHeTBOpI/ITeJIBHO

Kpurtepuu onieHKH NpaKTHYECKUX 3aHATHI

1 aKTUBHOCTH pa6OTBI Ha MPAKTHYCCKOM 3aHATHUU (BI)IHOJ'IHGHI/IG BCEX 3a)1aH1/1171, MPEaATOKCHHBIX

Hpel’IOI[aBaTeJ'ICM);

2 mpaBUIBHOCTH OTBETOB Ha BOMPOCH (BEpPHOE, YETKOE M JIOCTATOUYHO TIIyOOKOE H3JI0KEHHE

MOHATUH, UACH, U T.11.);

3 moJHOTA U OJHOBPCMCHHO JIAKOHUYHOCTb OTBCTA (OTBCT JOJDKCH OTpaXaTb OCHOBHBIC TCOPUHU U

KOHICIIIHWHU 110 PACKPBIBAEMOMY BOIIPOCY, COACPIKATD UX KpI/ITI/I‘{eCKI/Iﬁ aHaJlIu3 1 COHOCTaBHeHI/Ie);

4 ymeHue QopMyaupoBaTh COOCTBEHHYIO TOUKY 3pEHHUS, TPAaMOTHO apryMEHTHpPOBaTh CBOIO

MO3UIHIO ITO pACKPBIBACMOMY BOIIPOCY;

5 KyabpTypa peud (MaTepual JODKEH OBITh M3JI0KEH XOPOIIUM MPO(ECCHOHATBHBIM SI3BIKOM, C

I'paMOTHBIM UCIIOJIB30BAHUCM COOTBCTCTByIOH.IGﬁ CHCTEMBI IIOHATUH U TepMI/IHOB)
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Kpurtepuu onieHKH NPaKTHYECKOro 3aaHus

Kputepun onenkn

OuneHka

— TPaKTHYECKOE 3aJaHue BBIIOJIHEHO B YCTAHOBJIEGHHBIH CpPOK C
UCIIOJIb30BAHUEM PEKOMEH/IAIMI TIPEIo1aBaTeIst

— IMOKa3aH BBICOKHU YPOBEHb 3HAHUS M3YYEHHOTO Marepualia Mo 3aIaHHON
TeMe

— MPOSIBJIEH TBOPYECKUM ITOIXO

— yMeHHe r1yO0OKO aHAJTM3UPOBATh MPOOJIEMY U J1eiaTh 0000IIaoTHe
IPaKTHKO-OPUEHTHPOBAHHBIE BHIBOIBI

— paboTa BbINIOTHEHa 0€3 OmMMUOOK M HEJIOYEeTOB WM JOMYIIEHO HE Ooee
OJTHOTO HE/I0ueTa

OT1auuHo

— MPaKTUYECKOE 3aJaHMe BBIMOJIHCHO B  YCTAHOBJICHHBIA CpPOK C
MCIOJIb30BaHUEM PEKOMEH AN MPET0IaBaTeIIs
— TI0OKa3aH XOpOINWH YypPOBEHb BJAJICHUS HW3YYCHHBIM MAaTEPUATIOM II0
3aJIaHHOH TeMe
— paboTa BBITIOJHEHA ITOJTHOCTHIO, HO B HEH JIOMYIICHO:

a) He O6oJsiee 0IHOM Herpy0oii OMMOKU U OJJTHOTO HEJO0YETa;

0) wim He OoJiee TBYX HEA0YCTOB

Xopouo

— IPaKTHYECKOE 33/IaHKE BBHIOJHEHO B YCTAHOBJICHHBIH CPOK C YaCTUYHBIM
WCTIOJIb30BAHUEM PEKOMEHIALNH MPEnoaaBaTes
— TPOJEMOHCTPUPOBAHBI MHHHMMAJIbHBIE 3HAHHUS 10 OCHOBHBIM TEeMaM
M3Y4EHHOTO MaTepuasia
— BBITIOJIHEHO HE MEHEE MOJIOBUHBI Pa0OThI WIIM B HEH JIOMYIICHBI:

a) He OoJjiee IBYX IpyObIX OMIHOOK;

0) He Oosee o1HOM TPyOOIi OMMOKH U OJJHOTO HEJIOYETa;

B) He OoJiee ABYX-TpeX HErpyObIX OMIHOOK;

I') 0/1Ha HerpyOas olmOKa ¥ TpU HEI04EeTa;

1) IpU OTCYTCTBHH OIIUOOK, 4-5 HE0UETOB

YaoBJi1IeTBOPUTEJIBHO

— YHUCII0 OMMOOK M HEJO0YETOB MPEBOCXOJUT HOPMY, MPH KOTOPOW MOMKET
ObITh BBICTABIIEHA OIICHKA «YAOBIETBOPUTENBHO» WIU €CIH MPaBUIHHO
BBITIOJITHEHO MEHEE TTOJIOBUHBI 3a/IaHHs

— ecnu 00yJaronIuiicss He TPUCTYIIA K BHIMOTHEHHIO 3a/IaHUsI WM TTPaBUIILHO

BBINOTHII He 6osiee 10 mpoIeHTOB BeexX 3aJaHmid

HeynoBiieTBOpUTEJIBHO

Kputepun oneHuBaHNsA KOHTPOJIBLHOH PadoThI

Kputepuu onenkun

Onenka

—paboTe TPUCYTCTBYIOT BCE CTPYKTYPHBIE AJIEMEHTBI, BOIPOCHI PACKPHITHI
MOJIHO, M3JIO)KEHUE MaTepuajia JIOTMYHO, BBIBOJABI APTyMEHTHPOBAHBI,
MCIO0JIb30BaHa aKTyajibHas JINTEpaTypa, padoTa MpaBmJIbHO oopmiieHa

OT1au4uHo

—B pabore ecTh 2-3 He3HAUUTENIbHbIE OLIMOKU, M3JI0KEHHBIH MaTepuan He
MPOTHBOPEUYUT BBIBOJAM, B CIIMCKE HCTOYHUKOB JIOCTATOYHOE KOJIHUYECTBO
MO3UIMH, HET TPYObIX OIIMOOK B 0hOpMIIEHUHT

Xopowo

—OJIMH U3 BOIPOCOB PACKPHIT HE TOJHOCTHIO, MPHUCYTCTBYIOT JIOTHYECKUE U]
¢bakTHueckue OMMOKM, IUIOXO MPOCISKUBACTCS CBS3b MEXIY OTBETOM W
BBIBOJIAMH, B CITHCKE JIUTEPATYPHI MHOTO YCTaPEBIINX UCTOYHUKOB, TOMYIIEHB]
CYIIECTBEHHBIE OMUOKU B 0(hOpMIIEHUHU

YaoBiieTBOPpUTEJIBHO

- KOJMYECTBO OMIMOOK TMPEBBHIMIACT JOMYCTUMYIO HOpPMY, B paboTe

OTCYTCTBYIOT BBIBOJIbI WJIM HC XBATACT APYIrUX CTPYKTYPHBIX 3JICMCHTOB, B

HeynoBiieTBOpUTEJIBHO
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CIHUCKE JUTEPATyphl HEJOCTATOYHO HCTOYHUKOB, paboTa odopMieHa HE IO
TpeOOBaHUSIM

JKCnepTHAA OLEHKA M0 pe3yJibTaTaM HA0/I0IeHU 32 1eSiTeJIbHOCTHI0 00y4alolierocs B mpouecce
OCBOEHHS Y4e0OHOI0 nmpeamMera
WuTerpanbHas KadecTBEHHAs OLIEHKA OCBOEHHUS Y4YeOHOro IMpelMeTa, yduThiBaemas  IpHu

IIPOMEKYTOUYHOM aTTECTALUU.

Kpurepun oneHKH NPOMEKYTOYHON aTTecTalnu
N3ydeHue yueOHOro MpeiMeTa OCyIIEeCTBISETCS B TEUEHUE JIBYX CEMECTPOB.

[TpomexyTouHas arTecTanus IPOBOJUTCS B popme Ik3aMeHa (2 cemecTp).

DKk3aMeH Mo y4eOHOMY MpeaMeTy MPOBOAMTCS B BUIE KOHTPOJHHOW palbOTHI 3a BeCh y4eOHBIN
roJ.
K cmaue skx3ameHa HOMyCKarOTCS OOY4YArONIMECs, BBIMOJHUBIINE BCE OTYETHBIC DPAOOTHI U

MOJIYUYHUBIIUC II0 pe3yJibTaTaM TeKymefI aTTECTallU OLICHKN HC HUKC KYAOBJIICTBOPHUTCIILHOY.

DK3aMeH MPOBOJWTCS 10 3aBEPIICHUIO Kypca H3ydeHHUs ydeOHoro mpeamera B (dopme
KOHTPOJIbHON pabOTHI 32 BECh YUEOHBI TOI.
OcHoBOW 171 ONpEeNeNeHHUs OLIGHKH Ha SK3aMEeHe CIYXHT OO0BEM U YPOBEHb YCBOCHUS

oOydaromMMuCs Marepuaia, NpeIyCMOTPEHHOTro pabodeil mporpammoil ydeOHOro mpeaMera

«Marematuka.

Kpurtepun onenkn Onenka
Bcecroponnee, cucrematuueckoe U IIIyOOKOe — 3HaHME  y4yeOHOro
IpOrpaMMHOI0  MaTepHuaja,  CaMOCTOSTEIbHO  BBIIIOJHEHHbIE  BCE

MPEAYCMOTPEHHBIE TIPOTrpaMMOil 3a7aHusi, TyOOKO yYCBOCHHBIE OCHOBHAS H
JIOTIOJIHUTENbHAS JIMTEPATypa, PEKOMEHJOBAHHAS MPOrpaMMOM, AaKTHUBHAas
paboTa Ha MPAKTUYECKUX 3aHATHUSX.

OOyuvaromuiics pa3OupaeTcs B OCHOBHBIX HAyYHBIX KOHIICTIIHAX IIO OTan4HO
M3y4yaeMoMy yueOHOMY TPEJAMETY, MPOSBUBIIMN TBOPUECKUE CIIOCOOHOCTH H
HAy4YHBIH MOJXOA B TMOHHUMAHUM M H3JIO0XKEHHH Y4eOHOTO MPOrpPaMMHOTO
Marepuana.

OtBeT oTnu4aercs OOTaTCTBOM M TOYHOCTBIO HCMOJIB30BAHHBIX TEPMUHOB,
MaTepual U3J1araercs ocjae 0BaTesIbHO U JOTUIHO

JlocTaTouHO MOJIHOE 3HAHUE YIeOHO-IPOTPAMMHOT0 MaTepuraa.

OOyuaromuiicsi HE JOMYyCKaeT B OTBETE CYIICCTBEHHBIX HETOYHOCTEH,
CaMOCTOATENIbHO  BBIMOJHUBIIMKA BCE MPEIYCMOTPEHHbIE MPOrpPaMMOin
3alaHusl,  YCBOMBIIMM  OCHOBHYIO  JIUTEpaTypy, pPEKOMEHIOBaHHYIO

pOrpamMMoii, akTUBHO paOOTaBIIMI HA MPAKTUUYECKUX 3aHATHUAX, TOKA3aBIINHA Xoporio
CHUCTEeMAaTUYEeCKUN XapaKTep 3HAHUU MO0 y4yeOHOMY MpPEIMETY, JOCTAaTOYHBIH
U aybHEeHIel y4yeObl, a TakKe CIIOCOOHOCTh K HX CAaMOCTOSTEIBHOMY
MTOTIOJTHCHHUIO
OOyuaronmiicss  Moka3zal  3HaHME  OCHOBHOIO  Yy4eOHO-IIPOrPaMMHOTO
Y 10BIETBOPUTETILHO

Marepuaia B 00béMe, He0OXO0MMOM IS JaJTbHEHIIeH yueObl U MPEICTOSIICH
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pa®oOThl MO  CHEIHMATbHOCTH, HE OTIMYABIIMWCA aKTHMBHOCTBIO  Ha
MIPaKTUYECKHUX 3aHATUAX, CAMOCTOATEIBHO BBIIIOJHUBIIUN OCHOBHBIC
IIPEAYCMOTPEHHBIE ~ INPOTPaMMOM  3aJaHus,  OJAHAKO  JOIyCTUBLIUHI
MOTPELIHOCTH NP UX BBIIOJIHEHUHU U B OTBETE HA 3K3aMEHE, HO 00JIadatolHii
HEOOXOAMMBIMU ~ 3HAHUSMH S YCTPaHEHHs IOJ  PYKOBOJICTBOM
Iperno/iaBaTesisi HauboJsee CyleCTBEHHBIX OIPEIIHOCTEH

oOyuaronuiicss o0HApyKHBAET MPOOEITBI B 3HAHUSX WU OTCYTCTBUE 3HAHUU TIO
3HAYUTENIBHONM YacTH OCHOBHOTO Y4eOHO - NpPOrpaMMHOr0 Marepuaia, He
BBINIOJTHUBUIMM CaMOCTOSITENIBHO MPEIyCMOTPEHHBIE MTPOIPaMMOil OCHOBHbBIE
3alaHusl, JOMYCTHBIIMKA TNPUHUUIHUANbHBIE OIIMOKM B  BBIIOJHEHUU
MPEIYCMOTPEHHBIX TPOTPaMMON 3aJlaHuid, HEe OTpaboTaBIIMiA OCHOBHBIC
MIPAKTUYECKHE 3aHATHS, TOMYCKAIOIMNN CyIIEeCTBEHHBIE OIMOKU MPH OTBETE, U
KOTOPBIA HE MOXET TMPOAOCKUTh OO0ydyeHHE WIM MPUCTYNHUTh K
npodeccuoHaNbHOM  AesITenbHOCTH 0e3  JOMOJIHUTENbHBIX —3aHATUH 10
COOTBETCTBYIOLIIEMY Y4E€OHOMY MPEAMETY

HeynosnersopurensHo
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4 OIIEHOYHBIE MATEPHAJIBI JIVISI TEKYIIETO U PYBEKHOI'O KOHTPOJISI 3SHAHUM
U YMEHUI
3anaHus 1J151 OLEHKH OCBOCHMUS
PA3/IEJIA 1 IloBTOpeHMe Kypca MATEMAaTHKH OCHOBHOM IIKOJIbI

ymemb:

— BJAAETh METOJAMHU JIOKA3aTeNbCTB, QJITOPUTMAMH peUIeHHs 3aaay; (HopMyaupoBaTh
ONpENEICHUS, aKCUOMBI M TEOPEMBI, IIPUMEHATh UX, IPOBOJUTH JOKA3aTEIbHBIE PACCYKICHHUS B XOJIE
peuieHus 3a4ad; ONEpUPOBATh MOHATUAMM: IPSAMOYIOJbHAsg CUCTEMa KOOPAMHAT, KOOPAUHATHI TOYKH,
BEKTOP, KOOPAUHATHI BEKTOPA;

— ONepHpOBaTh MOHSATHIAMU: JIMHEHHbIE, KBAJApPATHbIE U JPOOHO-pallMOHAbHBIC HEPABEHCTBA, a

TaK)Ke JIMHEWHBIE U KBaJIpaTHbIC YPAaBHEHUS U UX CUCTEMBI;
— OIEpHUPOBATH MOHATHIMHU: (HYHKIIUS;

— ONEepUPOBATh TOHATUSMHU: palMOHATbHAS (QYHKIHS, TOKa3aTellbHAs (QYHKIHS, CTETICHHAs
GyHKIUS; CTPOUTH rpaUKu U3y4EHHBIX (PYHKIIMIA, UCTIOIB30BaTh IPaQUKU MpU U3YUYEHUU MPOIECCOB U
3aBUCHMOCTEH, MpH pEIIeHUU 3a7ad U3 JAPYrux yY4eOHbIX HPEeIMETOB U 3aJad U3 pealbHOM >KU3HU;
BEIp@XKaTh POPMYJIaMHU 3aBUCUMOCTH MEXITY BEIIMUYNHAMU;

— ONepHUpOBaTh MOHATHIAMH: CpeAHEe apuPMeTHYecKoe, MeluaHa, HauOoJbIllIee U HauMEHbIIee
3HAYCHUS; U3BJIEKATh, MHTEPIPETHPOBATH HH()OPMAIIHIO, TIPEACTABICHHYIO B Ta0IUIaX, HA JHarpaMMax,
rpadukax, OTpaXkalolUlyl0 CBOMICTBa peajbHBIX IPOLIECCOB U SIBICHUN; MPEACTABIATh MHPOPMAIHUIO C
MOMOIIBI0 TaOIUI] U JUarpamm; HCCIEA0BaTh CTATHCTUYECKHE JaHHBIE, B TOM YHCIIe C MPUMEHEHHEM

rpadMuecKuX METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;

— pelaTh TEKCTOBBIE 3a/1a4M Pa3HbIX TUIIOB; COCTABIAThH BbIPAXKEHMsI, ypaBHEHUSI, HEPABEHCTBA U
UX CHUCTEMBI 10 YCIOBHIO 33]1a4d, UCCIIE0BATh MOJIYYEHHOE PEUICHHE U OLEHUBATh IIPaBJONOI00HOCTh
pE3YJIBTATOB;

— OIICpHUPpOBATh MOHATHUAMU: TOYUKA, IIPAMAsI, INIOCKOCTD,

— ONepUpOBATH MOHATHUSIMHU: CIYHYalHBIN ONBIT U CIy4ailHOE COOBITHE, BEPOSITHOCTh CIy4dailHOro
COOBITHS;

— BBIYUCIIATH TE€OMETPUYECKHE BEJIWYMHBI (UIMHA, Yroji, IUIOMIaab, OO0BEM, IUIOIIAIb
MOBEPXHOCTH), UCTIOJIB3Ys U3yUEHHBbIE (POPMYIIBI U METO/BI;

— BBIOMpATh MOAXOAIIMM W3y4eHHBI MeTOA Ui pelleHHs 3aJadd, paclo3HaBaThb
MaTemMaTuueckue (akThl U MaTeMaTHYECKHE MOJIEIM B MPUPOJHBIX U OOIIECTBEHHBIX SBJICHUAX, B
HCKYCCTBE; MPUBOJNUTH NMIPUMEPBI MATEMAaTHYECKUX OTKPBITUN POCCUHCKONW U MUPOBOW MaT€MaTHYECKOU

HaYKH;
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— BBINOJHATH pacueThl NapaMeTPOB MEXaHUUYECKONW 00pabOTKHM M3rOTOBJICHUS JeTajeil MalllvH, B

T.4. C IpUMCHCHUECM CUCTEM aBTOMATU3UPOBAHHOI'O IIPOCKTUPOBAHUA

TunoBbie BONPOCHI JIs1 YCTHOTO ONpoca
Tembl 1.1 Heab 1 3a7a4n MaTEeMATHKH NPU OCBOCHUM CIIEHUATBHOCTH
Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue
1 Pacckaxure, moueMy BayKHO YIUTHIBATH 3HAHUE MATEMAaTUKH B MTPO(ECCHOHATBHOM A TeNbHOCTH?
2 B uém 3akimrouaercs MpakTHYecKas TOJb3a TOHMMAHUS OCHOBHBIX TOHSATUHA MaTeMAaTHKH IS

OBITOBBIX HYX, MAIIKHOCTPOUTCIIbHBIM HpOI/ISBOI[CTBOM?

TunoBbie BONpPOCHI 1Jisl YCTHOTO ONPOca
Templ 1.2 Yncia u Bpruncjienusi. Bolpaxkenusi u npeodpa3oBanus
1 Onpenenure NOHATHE MOJIOKUTEIBHOTO U OTPULIATENIBHOTO YHUCIIA.
2 Uemy paBHO MPOM3BEACHHE JIBYX OTPUIATEIIHHBIX YUCEI?
3 Kak npeoOpa3zoBaTb 0OBIKHOBEHHYIO IPOOb B JECATUIHYIO

4 Yto o3HayaeT BO3BCACHUC YHMCJIa B HYJICBYHO CTEIIeHb?

Tunosbie BONIPOCHI AJIs1 YCTHOIO OIIpoca
Tembl 1.3 [IpoueHTHBIE BHIYMCIECHHSA
1 Yro Ha3bIBaeTCS MPOCTHIMHU MPOLIEHTAMU?
2 KakoBa (opmyna 17151 BBIYMCIEHUSI IPOCTBIX MPOLIEHTOB?
3 Uto Ha3bIBAIOT CJIOKHBIMH TIPOIICHTAMH?
4 B xakoM cilyyae MpeArouTHTENIbHEE MOIb30BaThCsl CUCTEMON MPOCTHIX MPOLIEHTOB, a B KAKOM —

CJIOKHBIMU?

TunoBasi BXogHasi KOHTPOJibHasi padoTa Ne 1 32 IIKOJIBLHBIH Kypc MaTeMATHKH

o 11 23 5

1. Haitaure 3HaueHUE BBIPAXKEHUS | — + — |1 —
18 9) 48

o 21-35
2. Haitnure 3HaueHne BbIpa)eHUst 4—9

o, 2P 4
3. Haiinure 3HaueHue BoIpaxeHust (16-10 ) -(13-10 )
4. Haiinure 3HaueHME BBIpasKEHUS V3-11% .4/3-24
5. Haiinure 3HaueHne BbIpaxXeHust 4710. (43 )4
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V35421

6. Haitaure 3HaueHne BoIpaxeHust
V15
xy+y?  3x
7. Haitaure 3HaueHue BoIpaXkeHusT ———— - ——1pu X =9,5,y = —6.
15x  x+vy
8. Pemmre ypaBuenue 1-2(5-2x)=- x -3
X—6
9. Pemmre ypaBHeHue —g =3

10.  HaiiguTe OoNMbIINi KOPEHb YPABHEHUS (x + 10)(— x— 8) =0

11. Haiinure MeHbIINN KOpEHb YpaBHEHUS x> —x—6=0
11 11
12. PemuTe ypaBHEHHE —— = —
x-9 9

13.  Vkaxwure pemenue HepaBeHcTBa 6—7x <3x—7
1) [0.L:+0) 2) (—0:1,3] 3) [L3;+0) 4) (=0;0]

x+2,6<0,

14. Pemmre cucremy HepaBeHCTB
x+52>1

Ha xakoM pucyHke n300paxeHO MHOKECTBO €€ peleHuil?

W Im W
D 26 4 x 3 -4 26 X
Im P,
2) -4 26 x4

] =26 X
15.  Ha kakoM pHCyHKe H300pakeHO MHOXKECTBO PelleHHil HepaBeHCTBA x° —Bx —27 <07?
1) 2)
3 X 9 X
3) 4)

16. Ha pucynke wuszoOpaxenbl rpadpuku (yHKIMA BHIa y =ax? +bx+c. VcraHosure

COOTBETCTBHE MEX]y I'paukaMu GyHKIUH U 3HaKaMH KO3((UIIMEHTOB a U C.

KOOOUIIUEHTBI
A)a<0,c>0 b) a>0,c>0 B) a>0,c<0

I'PAOUKH
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2) 3)
i ‘ ,

B Tabnune nox kaxaoi OyKBO# yKaXKUTE COOTBETCTBYIOLIHI HOMED.

A B

17.

Ha pucynke nzobpaxens! rpaguku ¢yHkiuii Buga y = kx+b. YcranoBute cooTBeTCTBHE
MeKy rpadukamMu GYHKIHA U 3HaKaMu Ko3ddurmentos K u b.

I'PAOUKHA

A) y B) » B)

=Y

KOO PUIUEHTBI

Dk>0b<0 2) k<0,b<0

3) k<0,b>0

4) k>0,b>0
B Tabnuue noj kaxxaoi OykBOH yKaKuTe COOTBETCTBYIOIINN HOMED.

A B

18.

[Inara 3a koMMmyHanmbHble yciayru coctaBistia 800 p. Ckxonbko pyOrneit mpunpércs
3aIUIaTUTh 32 KOMMYHAJIBHBIC YCIIYTH MOCTE UX MOJ0opokaHus Ha 5,5%7

19.

3Hasi AMHY CBOETO IIara, 4eJOBEK MOXET MPUONMKEHHO MOJICUMUTATh NMPONIEHHOE UM

paccrosiHue s o gopmyne S = nl, rae N — uucno maros, | — mmHa mara. Kakoe paccrosnue npomén
yenoBek, eciu | = 80 cm, N = 1600? OTBeT BBIpa3uTe B KUIIOMETpaXx.
20.

B marasune kannroBapoB npogaércs 200 pyuek: 23 kpacHble, 9 3en€HbIX, 8 (HUOTETOBBIX,

ocTajbHbIE CHHUE U YEPHBIE, X MOPOBHY. HaliiuTe BEpOATHOCTH TOTO, UTO ClIy4yaifHO BBIOpaHHAS B 3TOM
MarasuHe pyuyka Oyaer CHHel Win 4€pHOi.

21.

B npsMOyrosibHOM TpPEYroJbHUKE KaTET W TMNoTeHy3a paBHBI 12 u 20 COOTBETCTBEHHO.
Haiinnre npyroil KaTeT 3TOro TpeyroJbHUKA.
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22. Ha xnerwaroii Oymare ¢ pasmepom kieTku I1x1 m3ob0paxena d¢urypa. Haiioute eé

miomanikb.

[T111]

]

3anaHus 17151 OLEHKH OCBOCHUS
PA3/IEJIA 2 KoopauHaThl H BEKTOPbI
OO6yyaromuiics 1OJKeH

ymembw:

— BJAAETh METOJAMH JIOKA3aTeNbCTB, QJITOPUTMAMH pEUIeHHs 3aaady; (HopMyIupoBaTh
OIpeJIeJIEHUs, aKCUOMbI U TEOPEMBI, IIPUMEHSTh UX, MPOBOAUTH JI0OKA3aTeNbHbIE PACCYXKJEHHUS B XOJe
peleHust 3a/1a4; ONepUpOBaTh MOHATHAMM: NMPSAMOYrojbHAs CUCTEMa KOOPAMHAT, KOOPIUHATHI TOYKH,
BEKTOpP, KOOPAMHATHI BEKTOpAa, CKAJISPHOE MPOU3BEACHMUE, YrOJI MEXIY BEKTOpPAMU, CyMMa BEKTOPOB,

MMPOU3BCACHUC BECKTOPA HA YHCJIO,

— OIIEpUPOBATh MOHATUAMMU: MPSAMOYIOJIbHAS CUCTEMa KOOPAUHAT, KOOPAUHATBHI TOYKH, BEKTOP,
KOOPJMHATBI BEKTOpa, CKAIAPHOE IIPOU3BEIEHUE, YIrOol MEXKIYy BEKTOpaMH, CymMMa BEKTOPOB,
MIPOM3BE/ICHNE BEKTOpa HA YMCIIO; HAXOJUTh C IMOMOIIBI0O U3YUYEHHBIX (OpPMYJ KOOPAHWHATHI CEPEIUHBI

OTpE3Ka, paCCTOAHUC MCKAY ABYMA TOUYKAMMU;

— BBIIIOJIHATL PACUYCTHI [TAPaMETPOB MEXaHUYECKOM O6pa6OTKI/I HU3TOTOBJICHUS JeTaleit MaIlliH, B

T.4. C HPUMCHCHUECM CUCTEM aBTOMATU3UPOBAHHOI'O IIPOCKTUPOBAHU A

3HAMD:

— METOJIUKHU pacueTa MEeXIEPEXOJAHbIX U MEKOMEPALIMOHHBIX Pa3MEpPOB, IPUITYCKOB U JTOMYCKOB,
crocobObl (hopMooOpazoBaHus TpU 00pabOTKe JAeTaneil pe3aHrueM U C MPUMEHEHHEM aJIUTUBHBIX
METO/IOB, METOJMKA pacueTa pPEeKUMOB PE3aHUsI U HOPM BPEMEHHM Ha OMNEpPalMH METaUIOpPEeXYILIeH

00paboTKn

Tunosbie BONPOCHI AJIs1 YCTHOTO ONpoca

Tembl 2.1 KoopauHaThl H BEKTOPBI
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1 BekTopsl. Moaynb BekTopa. PaBeHCTBO BEKTOpOB. Cli0KE€HHE BEKTOPOB. Y MHOKEHHE BEKTOpPA
Ha 4Kclio. PaznojkeHue BeKTopa Mo HalpaBICHUSM. YTOJI MEXKAY IBYMSI BEKTOPAMH.

2 Ilpoekuus BekTopa Ha ock. Koopaunarsl BekTopa. CkaliipHOE IPOU3BEACHUE BEKTOPOB.

3 Kowmmnanapuele BekTopbl. Pa3noxenue BekTtopa Ha  cocraBistomme. [IpaBuio
napajuiesienunea.

4 KoopauHatel BekTopa. CBsi3b MEX1y KOOPAMHATaMU BEKTOPOB U KOOPAWHATAMH TOYEK.

IIpogpeccuonanvno-opuenmuposannoe cooeprcanue
IIpakTuyeckoe 3ansaTHe Ne 6
«IIpaKkTHKO-OPUEHTHPOBAHHBIE 32/1aYH HA KOOPAMHATHOM MJI0CKOCTH»
3ansaTre HaIIpaBJICHO HA Pa3BUTHUC MPAKTHYCCKUX HABBIKOB 06yqa}01111/1xcs[ I10 pCHICHUTIO ITPUKIIaJIHBIX
3a/1a4, UCTIOJIB3YIOIIUX KOOPIUHATHYIO IIOCKOCTh, IIPUMEHSEMbIC B MAIIIMHOCTPOCHHH.
3aHsATHE CIOCOOCTBYET PA3BUTHIO MPOCTPAHCTBEHHOTO BOOOPAKEHUS U TEXHMYECKUX KOMIETEHIIUI
OyIyIIMX TEXHUKOB-TEXHOJIOTOB, 0OECIICUrBasi MOATOTOBKY KBAJM(PUIIMPOBAHHBIX KAIPOB Ui COBPEMEHHBIX

MPEANPUATHIA MATUHOCTPOUTEIBHOTO CEKTOPA.

TunoBasi KOHTpPoJbHasi padora Ne 2 Pa3nena 2
1. Janel Touku A(3; 4; -1) u B(-5; 6; -2). Haiinqure koopauHatel Bektopa BA

2. Hanbl Touku A(4; 5; 1) u B(0; 9; -8). Uemy paBeH MOAy/Ib BEKTOpa AB ?
3. Haiinure koopauHatel cepenunbl oTpeska AB, eciiun A(5;-5;-1) u B(7;-15;9).

4. Yemy paBeH MOJIYIb 5(2\/5 37245 )

5. BBIUMCINTE CKaNAPHOE POM3BEAEHUE BEKTOPOB d (2; -1,5;4) n b (-3,5; 2; 0)
6. BeIuncanute yroi Mexay BEKTOpaMu 5(3;3;0) " 5(3;0;0) ;
-(3.1, =131 — - -

7. JlaHbl BeKTOphI & 5’3 g b 2'8'2) BrrunciuTh KoopauHATH BekTopa M =15a—-8b .

8. Bekropsl @ u D kommuHeapHsIe u 3aMaHHbI B Buae d = of -5] + 2k u b = -157 +pJ - 10k. a
U 3 paBHBI:

9. BekTops! d 1 b TIepreH UKy ISpHbI H 3aJaHHbI B BUAe d = Mi +27 -16k u b = 57 +4mj +13k.
M paBHO:

10.  Jlausl Bektopbl b (8; 0; 6) u € (0; 2; 4). BerunciuTe KOOPAUHATEI BEKTOPA
G=(2b - b)(b-22):

11. Haiinurte npoekiuu BekTopa Ha och X , eciu ‘a‘ =18 . a=60°
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QD |

_ _ A
12.  Haiigure b , €CIIH ‘a‘ =8, ‘b‘ =7 5.5 =60°

13.  Haiigure a- (35.+ 6), ecnn‘a‘ =6, ‘B‘ =3, alb

14,  Haiinure (&_1—25)-(35+5), ecnn‘a‘ =2, ‘6‘25, cosa =-1

3agaHus 1715 OlleHKH OCBOEHUSI
PA3JEJIA 3 KopHu, crenenu, Jorapugmbl

ymembp:

— ONEepUPOBATH MOHITHUSIMHU: CTETICHb YUCIIA, JIOTAPU(M YUCIIA, YMEHHUE BBIIOTHITH BEIYHCIICHHUE
3HaYeHUN U MpeoOpa3oBaHUs BBIPAKEHUM CO CTEMEHSMU M Jorapudmamu, Mpeodpa3oBaHUs APOOHO-

pairOHAJIbHBIX BBIan(eHHﬁ;

— OIICpHUPOBATH IMOHATHAMU: PAOVOHAIBHBIC, HPPALUMOHAJIBHBIC, I1OKA3aTCIbHBIC, CTCIICHHBLIC,

JIOI‘apI/I(l)MI/ILIeCKI/Ie, TPUTOHOMCTPHUYCCKUEC YPABHCHUA U HCPABCHCTBA, UX CUCTCMEI,

— OIEpUPOBATH MOHATUSAMHU: pAlMOHATbHAS (QYHKIUsS, TOKa3areibHas (QYHKIUS, CTElCHHAs
bynkus, norapudmuueckas GyHKIUS, TPUTOHOMETpHUeckue GyHKIUH, oOpaTHble (YHKIHMH, CTPOUTH
rpadUKu U3YYCHHBIX (YHKIIHHA, UCTIOIH30BaTh IpaMKK IPH U3y4ESHUH MTPOIIECCOB U 3aBUCHMOCTEH, TIPH
pelIeHn 3a7ad U3 IPYruX Y4eOHBIX MPEIMETOB M 3aJlad W3 PeajbHOW JKHU3HH; BBIpaXKaTh (GopMmynmamu

3aBUCUMOCTH MCKY BCIIMUYNHAMU

— METOJUKH pacueTa MEKIEPEXOIHbIX U MEXKONEPALIMOHHBIX Pa3MEPOB, IPUITYCKOB U JOMYCKOB,
crocoObl (hopMooOpazoBaHUs TpU 00pabOTKe JaeTaneil pe3aHHeM U C MPUMEHEHHEM aJIUTUBHBIX
METO/ZIOB, METOJMKa pacueTa pPEeKUMOB PE3aHHMs U HOPM BPEMEHH Ha OMEpalud METaUIopexXyIIeh

00paboTKH;

3HaAMDb:

— MCTOAWKH pacucTa MCKICPEXOJIHBIX U MCKOIICPAIMOHHBIX pa3MCPOB, IMTPHUITYCKOB U JOITYCKOB,
crocoObl  (hopMooOpazoBaHus Mpu 0O0pabOTKe JeTaylie pe3aHueM W C MPUMEHEHHEM aJIUTUBHBIX
METOJIOB, METOJIMKA pacueTa PEeKUMOB pE3aHHs U HOPM BPEMEHH Ha OMNEpaldd METaJUIOPeXyIIeh

00paboTKu;

Tunosbie BONPOCHI AJIs1 YCTHOI'O ONPOCa
Tembl 3.1 PazBurne moHATHS 0 YHCJIE

1. [ensie u parmoHanbHBIC YncHa. JleficTBuTenpHbIe yncia. [[pubaukeHHbIe BEIYNCICHUS.

41



2. KommutekcHbie uncna. Anredpandeckas Gpopma 3amucu KOMILDIEKCHOTO Yynciia. ['eoMeTpudeckas

uHTepnpeTanus. JIeiicTBrs HaJl KOMIUIEKCHBIMU YHCIAMH B anreOpandeckoit popme.

TunoBbie BONPOCHI 1JIs1 YCTHOI'O OIPOCA
Tembi 3.2 Kopuu
1 KopHu HatypanbHOU CTENEHU JEHCTBUTEIBHOTO YUCIIA

2 Ilepeuncante cBOMCTBA KOPHEH.

Tunosble BONPOCHI 1JIsl YCTHOTO OIIPOCA
Temsi 3.2 Crenenn
1 Crenenu ¢ paunoOHaJIbHBIMU [10Ka3aTEIsIMU, UX CBOWCTBA.

2 CpaBuenue cteneneil. [IpeoOpazoBanus BeIpaxeHU, CoAepKAIIUX CTEIICHU.

Tunosasi koHTposbHasA padora Ne 3 «KopHmw», «Ctenenmn»

1) HajiguTe 3HaYeHUE BbIPAKEHUS:

22,2 . 63,2
1. (Viar-var)\s 5. T
3/ar .3
2. ‘/3;7625‘{)% 6. 4028 16036
3. 9.%243.39243 7. 8Jﬁ+3 -8*2"@ L
4 2\2
A 8727 a 37 .23
. e .
ﬁ 612
2) YnpocTure BblpaxkeHue
1 4 -14
1. 4\/5_+3—3\/;—3X+2 3. (aG)Z‘[eﬂj
X X
, 42¥a-73¥a . a7 .a08

18%/%/a ' a5

Tunosbie BONPOCHI AJIs1 YCTHOTO ONpoca
Temsi 3.4 Tloka3aTeabHast GPyHKIMA
1 CreneHu ¢ AeMCTBUTENLHBIMHA ITOKA3aTEIsIMH.

2 CBo¥cTBa CTENEHH C JeHUCTBUTEIbHBIM ITOKA3aTEIIEM.

Tunosbie BONPOCHI AJIs1 YCTHOTO ONpoca
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Tembl 3.5 Jlorapugm. Jlorapudm ynciaa
1 Jlorapudm. Jlorapudm yrciaa. OCHOBHOE JTOTapHPMHUECKOE TOKIECTBO.
2 CaoiicTBa norapudmos.
3 JlecaTuuHble U HaTypasibHbIC JorapudMebl. [IpaBuia neicTBuii ¢ JorapudpMamu.

4 Tlepexo K HOBOMY OCHOBaHHIO. Anredpanyeckue mpeodpazoBaHusi, coaepKalire Jorapudm.

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue
IMpakTnyeckoe 3ansiTue Ne 19
«Jlorapu¢gmbl B npupoae U TEXHUKE»

3aHsATHE HANpPaBICHO Ha TIIIyOOKOE OCBOCHHE OOYYAIOIIMMUCS 3HAYCHUH JorapuMOB U HX
SHAYUMOCTH B CCTCCTBCHHOHAYYHBLIX JUCHUINNIMHAX MW TCXHHUYCCKUX MPUITOKCHUAX, 0cOOEHHO B
MalIMHOCTPOSHUH, a TaKXKe MPUMEHEHHE Jorapu(PMUUECKUX KOHIICTLUN MpU PEIICHUH MPAKTUYECKUX
WHXCHEPHBIX 3ajlay, pacyeTax MEXaHWYECKUX CBOMCTB MaTepHANIOB, aHANU3€ JUHAMHKH IPOIIECCOB, a
TAKIKC IPU BBIYMCICHUH XaPAKTCPUCTHUK CUJIIOBBIX I€PEAAY U TUAPABIINUCCKHUX CUCTCM.

OcBouB 3TOT MaTepual, Oyaylue CelHaaIucTbl CMOTYT YBEPEHHO ITPOEKTUPOBATh MEXaHUUECKUE
y3JIbl W arperarbl, aHaJu3UpPOBaTh SKCIIEPUMEHTAIbHBIC NaHHBbIC, MPOBOAUTH PACueThl HArpy30K U

HaHpH)KeHHﬁ, obecneuynBas HaJCXKXHOCTh U 0€e301acHOCTh KOHCTPYKIIMH Ha HpO(I)eCCI/IOHaJIBHOM YPOBHCE.

TunoBasi KOHTPoJILHast padora Ne 4
«Iloka3zarejqbHas pyHKkuus», «Jlorapupm. Jlorapudpm unciaa»

1. CpaBHuTE 3HaYEHUSI BBIPAKEHU:
A)3%*u 3314 B)0,4%° u 0,4°6,

B)4%7 1 493; I) (2)6 u (;)7

2. YcTaHOBHTE COOTBETCTBHE MEXTy I'padMKoM (DYHKIIMU U €€ aHaTUTHYECKON (hopMyIoii:

43



=]
7]

wH

L

v

Ek v ,‘f ’_.E A @n. ; @
11/ : I ]
! ’ !
X . _ x+2. _ X . x— .
1.y=2"-4 Z.y—2+, 3 y=-27 4 Y=-2""+1
5.y=—(2'+1); 6. y=2" 7. y=[2'-4 8 y=27243
3. Haiitu o6macte onpeaenenust GyHKIUH:
1
A) y=5x-3; B)y=—; B)y=Vx—2; Ny="—:

My=2x*—-5x+1
4. HaiiTu 3Ha4YeHHe BbIPAKEHUA:

B) log ;520109453

B) 2Iog2 5 + 81'099\/ﬁ
r lg7(log, 15+ log, 4 -log, 6)

5. YnpoctuTe BbIpaxkeHHe:
X2

log,— , ecm log, x = 4

A 9

71410 10
B) Ioga(a b ) eciu Iogba_E

SaHaHI/IH AJIs1 OHEHKH OCBOCHUSA

PA3JIEJIA 4 YpaBHeHUsI M1 HEPAaBEHCTBA

ymembw:
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— OICpHUPOBATH IMOHATHUAMU: pPalHWOHAIIBHBIC, HPPAIMOHAJIbHBIC, ITOKA3aTCJIIbHBIC, CTCIICHHEBIC,

JIOFapI/I(I)MI/I‘-IGCKI/IC, TPUTOHOMCTPUYCCKNEC YPABHCHUA U HCPABCHCTBA, UX CUCTCMBI,

— peuiatb TCKCTOBBLIC 3adda4W PA3HBIX THUIIOB (B TOM 4YHUCJIC Ha MPOLCHTHI, AOJIU W YaCTHU, Ha
JABHKCHUC, pa60Ty, CTOUMOCTBL TOBApPOB U YCIYyI', HAJIOTH, 3a/la4u M3 obnactu YHpaBJICHUA JIWYHBIMHA U
CEeMEHHBIMU (1)I/IHaHC3MI/I); COCTAaBJIATH BBIPpAXKCHUA, YPaBHCHUA, HCPAaBECHCTBA U UX CUCTEMEI 110 YCIIOBHUIO

3aaa4u, UCCJIICA0BATD MOJYUCHHOC PCIICHUC U OLICHHUBATDH HpaBILOHOIIOGHOCTB PE3YyJIbTATOB.

TunoBeie BONPOCHI 1JIs1 YCTHOIO OIIPOCA
Tembl 4.1 YpaBHeHust
1. Jlunelinple ypaBHEHUS ¢ OHOM nepeMeHHOol. KBagpatHble ypaBHeHUs. CucTeMbl ypaBHEHUH €
OJIHOM IIEPEMEHHO.
2. ppauunoHanbHble ypaBHEHHs. MeToibl pellieH!i HppalMoOHaIbHbIX YPaBHEHUH.
3. Iloka3arenbHble ypaBHEHMs. MeTO/1bl pelieHH oKa3aTeabHbIX YPaBHEHUH.

4. Jlorapudmuyeckre ypaBHeHHsI. MeTOAbI pelIeH i JTOrapu(MHIECKIX YPaBHEHUH.

Tunosbie BONPOCHI AJIsl YCTHOTO ONpoca
Tembl 4.1 YpaBHeHUust
1 JIuneitnbie HEpaBEHCTBA C OAHOM nepemMeHHOoM. KBajpaTHbie HepaBeHCTBA. MeTo1 MHTEPBAJIOB.
2 CucreMbl HEPABEHCTB C OJTHON MEPEMEHHOM.
4 UppaunoHanabHble HEPaBEHCTBA. METO/Ibl pelIEHNH HPPALIMOHATIBHBIX HEPABEHCTB.
4 Iloka3arenbHble HEpaBEHCTBA. METO/IbI PEIICHUI MOKa3aTeIbHbIX HEPABEHCTB.

5 Jlorapudmuueckre HepaBeHCTBA. MeTo bl peleHUH JTorapu(pMUIECKHX HEPABEHCTB.

TunoBasi KOHTpO/ILHAsA padoTa Ne 5 Pasnena 4

1. Pemure ypaBHeHus:
1)[3x—3 =6x 6) 2log,(3x—5)=log, (15— x)
2)(4x—3) —16x* =0 NVX+9-x+3=0
3)(x-5)x—3)+1=0 8)37 +3 =4
ASEEXTS 9)3 +5.3 =72
X+3 Xx+9
5)log,(-5-x)=3 10)0,0625-(0,25)° = 4’
2. Pemure HepaBeHcTBa:
1)5x2—3x—2>0 3)(0,8) > (1,25)
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X+5

2) log \/E(Xz —IX+ 6)< 2 4) (1’02)X2—7x+10

<1
3anaHus 1J151 OLEHKH OCBOCHMUS
PA3JEJIA 5 Tpuronomerpus

ymemb:
— OIEepUPOBATh MOHITUSAMU: TPUTOHOMETPUUECKUE YPABHEHHS U HEPABEHCTBA, UX CUCTEMBI;

— OIEpHUPOBATH MOHATHSAMH: TPUTOHOMETpPHUYECKHE (DYHKIMH, CTPOUTHh TIpaduKd H3Yy4EHHBIX
(GyHKIMH, UCTIONB30BaTh TPAQUKU MPU U3YYEHHH MPOLIECCOB U 3aBHCUMOCTEH, MPU PEUICHUU 33Jad U3
Apyrux y4eOHBIX MPEeIMETOB M 3aJad U3 peajlbHOW >KU3HHU; BbIpaXXaTh (GOpPMYJIaMU 3aBUCUMOCTH MEXAY

BCINYHNHaAMMH.

Tunosbie BONIPOCHI AJIs1 YCTHOI'O OIIpoca
Tembl 5.1 OCHOBBI TPUTOHOMETPHH

1. Tpuronomerpuueckue U 0OpaTHbIE TPUTOHOMETPUYECKHE (PYHKLIMH.

2. PagnanHoe w3MepeHHWe YriioB W Ayr. BpamarensHoe nBuxkeHrne. COOTHOIICHHE MEXIY
IpaJyCHOM M paJuaHHON MEPAMM YIJIA.

3. CuHyc, KOCHHYC, TAaHT€HC M KOTaHIEHC JEeHCTBUTENBHOTO YHMCla. 3HAKU CHHYCA, KOCHHYCA,
TAHI'€HCAa U KOTAHI€HCa. 3aBUCUMOCTh MEKIY CHHYCOM, KOCUHYCOM, TAHT€HCOM M KOTaHI'€HCOM OJHOTO
1 TOTO K€ yIJIa.

4. ®opmynsl npuBeaeHus. PopmMyisl ciaoxxeHus. @opmysibl ABOMHOIO U MOJIOBUHHOIO YIIa.

5. IlpeoOpa3oBanue cyMMbl TPUTOHOMETPUUECKUX (DYHKIMH B MPOU3BE/IEHUE U MPOU3BEIECHUS B
CYMMY.

6. BeipaskeHHe TPUTOHOMETPUUYECKHUX (DYHKIWH Yepe3 TaHT€HC IMOJIOBUHHOTO apryMEeHTa.

Tunosbie BONPOCHI /1Jis1 YCTHOTO ONpPoca

Tembl 5.2 Tpuronomerpuyeckue ypaBHeHHs M CHCTEMbI

1 O6paTHbIe TPUTOHOMETpHUUYECKHE (DYHKIIHH.
2 IIpocTeinine TPUrOHOMETPUYECKHE YPABHEHUS.
3 Crioco0ml penieHuii TPHroHOMETPUUYECKHUX YPaBHEHUN: CBOJALINXCA K KBAaJPaTHBIM, peliacMble

Pa3JI0KCHUCM Ha MHOXUTCIIN, OAHOPOJAHBIC TPUTOHOMETPUICCKNUEC YPABHCHUA.

Tunosble BONPOCHI JJIs1 YCTHOIO ONpPOca

Tembl 5.3 TpuronomerpuyecKkue HepaBeHCTBA
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bynkus, norapudmuueckas GyHKIUS, TPUTOHOMETpHUeckue (yHKIUH, oOpaTHble (YHKIHMH, CTPOUTH
rpaduKN U3y9eHHBIX (YHKIIHA, HCIIOIB30BaTh TpadUKH MPU U3YICHUH TPOIIECCOB M 3aBHCUMOCTEH, TIpH

pelIeHnH 3a7a4d U3 IpYruX Y4eOHBIX MPEAMETOB M 3aJlad U3 peajbHOM KU3HU; BbIpakaTb QopMyiaamMu

1 ITpocreiime TPUrOHOMETPUIECKUE HEPABEHCTBA.

2 [lepeuncanTh CIOCOOBI PEICHUH TPUTOHOMETPUIECKUX HEPABEHCTB

TunoBasi KOHTpPoJIbHast padora Ne 6 Pa3znena S
1. Haiigure 3nadenue Beipaxkenus: 2sin 30°+6 cos 60° - 3ctg 30° + 9 tg 30°

2. Vpoctute sripaxenne: (25N & +3cosa )’ + (3sin a — 2cos )
cos(27z —a)cos(z +a)

3. Ypoctute, HCIOb3ys (GOPMYJIbI IIPUBEIECHUS:
. T .
sin| -, —a sin(z +a)

4. Tlo 3a7aHHOMY 3HAQYEHHIO TPUTOHOMETPHUYCCKON (PYHKIIMH, HAHIUTE 3HAYCHHE
. V4
ctg a, ecnm sin a=0,8 u E<a< .

5. Pemire ypaBHEeHUS:

X J3
1) cos E_% =7; 2) sin® —3 cosx—3 =0; 3) 1 +sinx=0.

3aganus 1J19 OLEHKH OCBOCHUS

PA3AEJIA 6 ®ynkuuu

ymembw:

— OIICpUPOBATh NOHATHUAMH: pPalUMOHAJIbHAsA (1)YHKI_[I/I$I, IIOKa3aTcJjibHas1 (1)YHKI_II/I$I, CTCIICHHAasA

3aBUCUMOCTH MCIKY BCIIMUYNHAMU

— BBIIIOJHATL PACUYCTHI ITAPaAMETPOB MEXaHHUYECKOI O6pa6OTKI/I HU3TrOTOBJICHUS JeTaleit MaIllruH, B

T.4. C IPUMCHCHUEM CUCTEM aBTOMATHU3UPOBAHHOI'O IIPOCKTUPOBAHNSI,

crocobObl (hopMooOpazoBaHus TpU 00pabOTKe [aeTaneil pe3aHHeM U C MPUMEHEHHEM aJIUTUBHBIX

METO/JIOB, METOJMKa pacueTa pPEeKUMOB PE3aHHMsl U HOPM BPEMEHH Ha OMEpalud METaJUIOpPEXKyIIeh

3Hamb.

— MCTOAHUKHU pacCUCTa MCKIICPCXOAHBIX U MCKOIICPAINOHHBIX pa3MCpPoOB, IMIPUITYCKOB U TOITYCKOB,

00paboTKn

2.

Tunosbie BONIPOCHI AJIs1 YCTHOIO OIIpoca
Tembl 6.1 @®yHKIIUHM, UX CBOMCTBA U I'PaQUKH

1. Tlonsarue ¢pynkuuu, yncinoBoil pynkuuu. CriocoOwl 3a1aHus GyHKIUU.

OO6nacTh omnpeneneHUs ¥ MHOXKECTBO 3HaueHUM; rpaduxu GyHKIUM, MOCTpoeHHE TpapUKoB

(GyHKIMH, 3alaHHBIX Pa3IMYHBIMU CIIOCOOAMHU.
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3. CpoiictBa  (GyHKIMM:  MOHOTOHHOCTh,  YETHOCTh,  HEYETHOCTb,  OTPAHHUYCHHOCTb,
NEpUOANIHOCTD.

4. TIpoMeXXyTKH BO3pacTaHWsi M YObIBaHHs, HauOOJbIIee W HAUMEHbIICC 3HAUCHHS, TOYKH
skcTpemyMa. ['paduueckast uHTEpIpeTaus.

5. [Ipumeps! PpyHKIIMOHAIBHBIX 3aBUCUMOCTEH B peabHbBIX MPOLIECCaX U SBICHUSX.

6. O6patubie pyHkuu. O6IacTh ONpeeneHus U 00IacTh 3HAUCHUH 00pPaTHOW (PYHKIIHH.

7. Tloka3arenbHas, TorapuMudeckas, CTeneHHas (yHKIUH, UX OCHOBHBIE CBOWCTBA U IpadUKu.

IIpogpeccuonanvno-opuenmuposannoe cooeprcanue
IIpakTnyeckoe 3ansaTue Ne 41
«Apudmernyeckne onepanuu Hag pyHkuusamu. Ciaoxnasa pynkuus (komno3unus). I'padpuxn
¢pynxuuii. Ilpocreiimue npeodpaszopanus rpapukos ¢pynkuumii. [lapasiensHblii nepenoc,
CHMMETPHsI OTHOCHTE/IbHO O0Ceil KOOPAMHAT H CHMMETPHS OTHOCHTEJILHO NPAMOM Y = X,
pacTsKeHHe U C;KaTHe BJ0JIb 0Ceil KOOPAUHAT
JlanHOE 3aHATHE TMIOCBSIICHO W3YYCHHIO OINepanuid Hag QYHKIUSAMH W TIPeoOpa3OBaHHIO
rpaduKoB, BKJIIOYash KOMIO3ULMIO (YHKUHMN M IpeoOpa3oBaHus KOOPIUHATHBIX cucteM. IlomyuyeHHble
3HAHUSA OKAXYT CYIIECTBEHHYIO IOMOLIb B NMOHMMAaHWM JWHAMUYECKUX IIPOLIECCOB, MPOUCXOASIINX B
MEXaHUYECKHUX CHCTEMax M y3JaxX MAaIlliH, MO3BOJISAS TEXHUKAM-TEXHOJOraM IPaMOTHO (OPMYJIHPOBATH
MOJIETIN, PACCUUTHIBATh KMHEMATUKY U AMHAMHUKY MEXaHHU3MOB, IPOTHO3MPOBATH MOBEIECHUE CIIOKHBIX
KOHCTPYKTHUBHBIX CXEM.
N3yueHne MaTepualia MOBBICUT KOMIIETEHTHOCTb OYIYIIMX TEXHUKOB-TEXHOJIOTOB, 00ECHEUUT
CIOCOOHOCTh peulaTh MpaKkTUYECKUE 3a7aud pacyeTa TPaeKTOpUM ABM)KEHHUS, aHanuza aedopmanuil u
YCTAJIOCTHBIX ~ TMOBPEXJICHUI  MaTepuayioB, CrnocoOCTBYs  (OPMHUPOBAHHIO  MPOPECCHOHANBHBIX

KOMIIETEHITUM 15 YCIICIIHOT'O OCYIICCTBIICHUA TPYAOBBIX 00s13aHHOCTEH B C(I)epe MalInHOCTPOCHUS.

TunoBasi koHTposIbHAsA padota Ne 7 Pa3nena 6

[To rpaduky dbynkuuu y = f(X) ykaxwure:

1. OGnacTh onpeneneHus:

2. O6nacTh 3HaYEHUH QYHKIIUU:
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3. [IpomexxyTku yObIBaHUS:
4. Hynu yHKImm:
5. Haubonpiee 3HaueHne GyHKINU:

6. DKCcTpeMyM (PYHKITUU:

7. Haiimure obmacts onpenencHuss GyHKIUN Y =

8. Cpenu 3aJlaHHBIX QYHKIMA TEPEUUCTUTE YETHBIC
1) y=2x% 2) y:\/;; 3) y=5x; 4) y:x2—4|x|+3

9. ITocrpoiite rpaduk GyHKIMH Y = ‘XZ -3X+ 2‘

3anaHus AJ151 OLEHKH OCBOEHMSI
PA3JIEJIA 7 Hayano MmaTeMaTH4eCKOT0 aHAJIN3A

ymembp:

— OIEepHpOBATH MOHATHAMHU: (YHKIHS, HETpephIBHAs (YHKIHWs, MPOU3BOJHASA, TIEPBOOOpa3Hasi,
OTIpENICICHHBI WHTETpaj; yMEHHE HAaXOIUTh TMPOU3BOJHBIC DIIEMEHTAPHBIX (DYHKIMHA, HCIOIB3YS
CIpaBOYHBIE MAaTEpPHAJIBI, UCCIEI0BATh B MPOCTEHINNX ciydasx (YHKIMH Ha MOHOTOHHOCTBH, HAXOJIUTh
HauOoJIbIINE M HAaUMEHbIINE 3HauYeHUs (PYHKIMHA; CTPOUTH IpadUKU MHOTOYJICHOB C HCIOJIb30BAHUEM
anmapara MaTeéMaTH4eCKOro aHalu3a; INPUMEHATb IIPOU3BOAHYIO IIPU PEIICHHUM 3a4ad Ha JABUXKCHUE,
pelaTh NpakKTUKOOPUEHTUPOBAHHBIE 3a/1a4l HAa HauOOJbIINE U HAUMEHBIINE 3HAYCHUS], HA HaXOXKICHHE
IIyTH, CKOPOCTH U YCKOPEHN;

— pemaTth TEKCTOBBIE 3aJjaud pa3HbIX THUIOB (B TOM YHCIE Ha MPOLEHTHI, JOJU U YacTH, Ha
JBI>KEHHUE, paboTy, CTOMMOCTb TOBApOB M YCIYT, HAJIOTH, 33/1a4l U3 O0JIACTH YNpaBJIECHUS JUYHBIMHU U

CEeMEMHBIMU (PUHAHCAMM);

- BI)I6I/IpaTI> HO)IXOJISIHII/II\/'I I/I?,leeHHblﬁ MCTOA IJid PCIICHHUA  3aJadd, pacliO3HaBaTb
MAaTEMAaTHYCCKUC (baKTBI U MAaTCMaTUYCCKUC MOJCIN B IMPUPOIHBIX U O6H.[CCTB€HHHX SABJICHUAX, B
HCKYCCTBE; IIPUBOAUTH NPUMEPBI MATEMATUYCCKUX OTKpLITI/Iﬁ pOCCHﬁCKOﬁ n MHpOBOﬁ MaTeMaTHU4eCKOH

HayKU.

Tunosbie BONPOCHI AJIs1 YCTHOI'O ONPOCa
Temsi 7.1 IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE
1. Yto Takoe 4nCIOBbIE MOCIEI0BATEILHOCTH.
2. CriocoObI 3a1aHust ¥ CBOMCTBA YHCIIOBBIX TIOCIIEIOBATEIIEHOCTEH.
3. MOHOTOHHBIE TIOCIEI0BATEIEHOCTH.

4. OFpaHI/ILICHHBIC " HCOTPAHUYCHHBIC MTOCJIICAOBATCIIbHOCTHU.

49



TunoBeie BONPOCHI 1JIs1 YCTHOIO OIIPOCA

Tembl 7.2 Ilpenes nmoc/jie10BaTEJIbHOCTH
IlonsTHe 0 mpezeIe NoCIea0BaTENbHOCTH.
Cy1ecTBoBanue npezesia MOHOTOHHOM OrPaHUYEHHON IIOCIIEN0BATENBHOCTH.
CymMMupoBaHu€e NOCIEI0BATEIBHOCTEN.

BeckoneuHo yObIBaroIast reOMETpUYECKasi IPOTPECCUS M €r0 CyMMa.

aa A~ W N -

Yucno e.

TumnoBbie BOMPOCHI IIsl YCTHOTO ONPOCa
Temsi 7.3 Ilpeaen pynxuun
1 TIlpenen pyHKIMH B TOUKE.
2 Ilpenen pyHKIMHM B TOYKE ¥ HA OECKOHEYHOCTH.

3 TlonsATHE O HENIPEPBHIBHOM (DYHKIIHH.

TunoBbie BONPOCHI 1JIs1 YCTHOIO OIPOCA
Tembl 7.4 IlpousBoanas
1 3apgauu, npuBoAAIIME K MOHATHIO TPOM3BOAHOU. [Ipon3BoaHas, ee MeEXaHUYEeCKHI CMBICI.
2 TlpousBoaHAasi CyMMBI, Pa3HOCTH, IPOM3BEACHUS M YACTHOTO ABYX (DYHKITHIA.
3 Ilpou3BojiHBIE HEKOTOPBIX 3JEMEHTapHBIX (YHKIMI: MPOU3BOAHBIE IOKA3aTelIbHOM,
Jorapu(MHUUECKO,  CTENEeHHOM, TpuroHomerpuyeckod  ¢yHkuuu. [IpomsBoanble  0OpaTHBIX

TPUTOHOMETPUYECKUX (QYHKIIUH.

TunoBbie BONPOCHI 1JIs1 YCTHOIO ONPOCA
Tembl 7.5 IlepBooOpa3Has 1 HHTErpasa
1 T'eomeTpuyeckHii CMbICI TPOU3BOIHOM.
2 YpaBHEHHE KacaTeJdbHOH K rpaduky QyHKIIUH

3 MH3yueHwue mpaBuiia BEIYMCICHUS TIEpBO0Opa3HO 1 TeopemMbl HproToHa — JleiOHmIa.

Tunosasi koHTposbHasA padota Ne 8 Pasnena 7 mo teme «IlpousBoanas»

1) Hajigute npou3BoaHbIe PyHKIMIT

a) y=x18+5x7—9x+1—\/§—11 B) y=e*-/x
X
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x3+1
N

0) y=%+§—6arctgx+5x r)y=

2 .
2) JIBMKEHHUE TOYKH ITPOMCXOAUT IO 3aKOHY S(t) =3t" + 5t —9 . B xakoii MOMEHT BpeMeHH CKOPOCTb

JBUKEHUS TOYKHU paBHa 117

TunoBasi kOHTpPOJILHas padoTa Ne 9 Paznena 7 no reme «IlepBooOpa3Hasi 1 HHTErpa»

1 Hajigute HeonpeieleHHbIH HHTEIrPaJl:
3 . 1 X 6
a)I(X —2x+1)dx, 6)[(m+6)dx B) [(7x+1)dx.

2 Boluuciaure MHTErpajibl

(cos x +sin x)dx

Oty

2 2
a) [ (2x-5)dx; 6) [(x*-6x+9)dx B)

-1

3) Haiiaure miomanb GUrypbl, OrpaHuYeH Ol Juausvu Y =4 — x? , Y=X+2

3anaHus 17151 OLEHKH OCBOCHUS
PA3JIEJIA 8 I'eomeTpust

ymembw:

— OIIEpUpOBaTh IOHATUSAMHU: TOYKA, IpPsAMasi, IUIOCKOCTh, MPOCTPAHCTBO, JBYIPAHHBIA YIOI,
CKpELIUBAIOIIKECS MPSAMBIE, IMAapaUIEIbHOCTh U IMEPHEHIUKYISAPHOCTh NPSAMBIX M IUIOCKOCTEH, YIOJ
MEXIY NPAMBIMH, YTOJI MEXKAY MPSIMOU U TUNIOCKOCTBIO, YTOJI MEKY IUIOCKOCTSMU, PACCTOSHUE OT TOYKU
N0 TIOCKOCTH, PAaCCTOSTHHE MEXIY INPSMBIMH, PACCTOSHHE MEXK]Y IUIOCKOCTSMM; HMCHOJB30BaTh NPH
pelleHnr 3ajad H3ydyeHHble (AaKThl W TEOpeMbl IUIAHUMETPUHU; OLEHHUBATh pa3Mepbl OOBEKTOB

OKpYyKaromero Mupa,

— OIEepHUpOBATH TMOHATHUSMHU: MHOTOTPAaHHHUK, CEUEHHUE MHOTIOrpaHHMKA, KyO, mapauiesenurnes,
npu3Ma, mupamMuja, Gurypa U NOBEpXHOCTh BpallleHUs, IUIHHIp, KOHYC, 1ap, cdepa, ceueHus: Gurypol
BpallleHus, IUIOCKOCTh, Kacawomascs chepbl, IWIMHIpa, KOHYyca, IUIOMIAJb MOBEPXHOCTU HMUPAMUIBL,
MpU3MBbI, KOHYycCa, LMIUHApA, IUIomanb cdeprl, o0beM Kyba, MPSMOYTroJbHOTO Mapajulesenunesaa,
MUPaMU/Ibl, PU3MBI, HWIKHAPA, KOHYCA, [1apa; n300pakaTh MHOTOI'PAaHHUKH M TIOBEPXHOCTH BPAIICHUS,
UX CEYEHHs OT PYKH, C TIOMOIIBIO YEPTENKHBIX MHCTPYMEHTOB M 3JIEKTPOHHBIX CPEJICTB; PACIIO3HABATh

CUMMETPHIO B TPOCTPAHCTBE; pACMO3HABATh MPABWIbHBIE MHOTOTPAHHHKH;
— OIEepPUPOBATh MOHATHUSMU: JBUKEHHE B MPOCTPAHCTBE, MOJAO0HBIE (UTYpPHI B MPOCTPAHCTBE;
OTHOIICHHUE TUIONIA/IeH TTOBEPXHOCTEH 1 00EMOB MOJOOHBIX (GUTYP MIPH PEIICHUU 33]1aY;

— BBIUUCIATH T'COMETPUUCCKHUEC BCIIMYMUHDBI (,Z[J'II/IHa, yroJj, 1Jiomazib, 06’LCM, miomanab

MTOBEPXHOCTH), UCIIOJIb3Ys N3YYEHHbIE OPMYJIIbI U METOIBL;
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— BBINOJHATH pacueThl NapaMeTPOB MEXaHUYECKOW 00pabOTKM M3rOTOBJICHHMS AeTajeil MalllH, B
T.4. C IPUMEHEHHEM CHCTEM aBTOMATH3UPOBAHHOTO IPOCKTUPOBAHMS

3Hambo:

— METOJIMKH pacyeTa MEKIEPEXOIHbIX U MEKOMEPAMOHHBIX Pa3MEPOB, MPUITYCKOB U JIOIYCKOB,
croco0bl (opMooOpazoBaHusl HpU 00pabOTKe jaeTaneil pe3aHHMeM U C MPUMEHEHHEM aJIMTUBHBIX
METO/ZIOB, METOJMKa pacuera pPEeKUMOB PE3aHHMsI U HOPM BpPEMEHHM Ha ONEpalud METauIopexXyIIeh

o0paboTku

Tunoseie BONPOCHI AJ151 YCTHOTO OIIPOCa
Templ 8.1 IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE
1. B3aumHoOe pacnonoxeHue JAByX HpsMbIX B IpocTpaHcTBe. [lapaienbHOCTs OpsIMOM U
110cKoCcTH. [TapanenbHOCTh IIIOCKOCTEN.
2. IlepneHIUKyISAPHOCTh NpPSMOM M TuIOCKOCTH. [leprneHAMKynsp M HakJIOHHas. YTOJI MEXIy

IIPSAIMOM U TNIOCKOCTBIO.

3. JIByrpaHHbIi yroi. Yroa Mexay IiockocTsaMu. [lepneHauKyIsipHOCTh IBYX IUIOCKOCTEH.

Ilpogpeccuonanvro-opuenmuposannoe cooepicanue
4 3aueM TEXHHKY-TEXHOJIOTY HY)KHbl 3HaHUS reoMeTpuu npocrtpaHcTBa? llpuBenure KOHKpETHbIE

HpO(beCCI/IOHaJ'ILHLIe CUTYyalluH, rAC OHU NIPUTOIATCA.

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue
IIpakTu4yeckoe 3ansitue Ne 55
«I"'eoMeTpuyeckue npeodpa3oBaHus MPOCTPAHCTBA: NApa/jie/bHbIH MepeHoc, CHMMeTpPHs
OTHOCHTENbHO I10cKocTH. [lapasiensHoe npoekTupoBanue. Iliiomans oproroHaJIbLHOM
NPOEeKIHI»

[IpakTHueckoe 3aHSITHE HAMPABIEHO Ha pa3BUTUE Yy OOYYarOIIMXCS MPAKTUUECKUX HAaBBIKOB,
CBSI3aHHBIX C TIPUMEHEHHWEM TE€OMETPUYECKHX MpeoOpa3oBaHUil IMPOCTPAHCTBA, HEOOXOAUMBIX B
npoecCHOHATBEHOM AESTEIFHOCTH TEXHUKA-TEXHOJIOra MAIIMHOCTPOEHHUS

[TomyyeHHble 3HAHUS JOJDKHBI CIIOCOOCTBOBATH YIYUIICHUIO KBaJM(UKALMOHHOTO YPOBHA U

TMOBBILLIEHNIO KOHKYPEHTOCIIOCOOHOCTH BBIITYCKHUKOB CPEH PO(ECCHOHAIOB CBOETO JIEa.

Tunosbie BONPOCHI AJIs1 YCTHOTO ONpoca

Tembl 8.2 MHOrorpaHHNKH M KpyIJble TeJa
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1 TloHdaTHe O TEOMETPUYECKOM TeJI€ MU €ro MOBepXHOCTU. [loHATHE MHOTrOrpaHHHUKA.
[IpencraBnenue o MpaBUIBHBIX MHOTOTPAaHHHUKAX (TETpa’Ip, KyO, OKTasap, JOAEKAdIP, UKOCAIIP).

2 Bepmmnbl, pebpa, rpaHu MHOrorpaHHuka. Pa3seprka. MHororpaHsHslie yriiel. Beimykiibie
MHororpanHuku. Teopema Dunepa.

3 Ilpusma. Buasl npusm (nmpsiMasi 1 HakJIOHHas, MpaBuibHas npusma. [lapamienenunen u ero
croiictBa. [Ipsimoyronbabii napamienenunen. Ky0. ceueHue mpusm.

4 Tlupamuna. [IpaBunbpHas nupamua. YcedeHnas nupamuaa. Terpadap. CeueHue nupamMusbl.

5 IloBepxHocth BpameHus. Temno Bpamenus. Lumuaap u konyc. Yced¢HHbll KoHyc. OCHOBaHHE,
BbICOTa, OOKOBAsi IOBEPXHOCTh, 00pa3yrolas, pa3BepTKa.

6 Cdepa n map. BzaumHoe pacrnonoxeHne MmI0CKOCTH | mapa.

TunosBble BONPOCHI /ISl YCTHOTO ONpoca
Tembl 8.3 U3mepennsi B reomeTpun
[Tonstue o6bema.
®opmyiel 00beMa Ky0a, IPSMOYTOJIEHOTO MapajlIeNIeuIe 1a, IPU3MbI, IAIHHPA.
®opmyiel 00beMa TUpaMuabl 1 KoHyca. O0beM yceueHHoU nupamuabl. O0beM KoHyca.
OOBeM 1mapa 1 ero 4acTei.
OtHomeHne 00beMOB MOJOOHBIX Tel. [1omaas MoBepXHOCTH TE€OMETPHUECKOT0 Tela.

[Inomane moBepxHoCcTH NMpU3MBL. 1n0Maas TOBEPXHOCTH NPSIMON ITPU3MBI.

~N oo o A W DN P

[Inomanpe mnoBepXHOCTH mnHpaMuibl. [lnomans MOBEPXHOCTH NPAaBUIBHOM, YCEUCHHOM

nmupaMubl.

Tunosasi kouTposbHas padora Ne 10 Pazgena 8

1. YcranoBuTe COOTBETCTBHE:

HasBanue ¢popmy.ibl ®opmyaa

1. utomaap napa a) S =25, + 35,
1

2. mom@aas 60KOBOM IOBEPXHOCTH KOHYyCA by V= §7Zh(R2 +rR+r1?)
3. 06beM IWIMH A C) S = 4aR?
4. muomaab 60KOBOM MOBEPXHOCTH YCEUEHHOW MTUPAMHU/IBI d)V =zR?h
5. IomIa b MOJIHON MOBEPXHOCTH MapaJUIeIeuIe/ia €) S = ph

v s _(p+Dy)
6. TIomaas 60KOBOM MOBEPXHOCTH TIPU3MBI f) o= T,
7. 00bEM YCEUEHHOT0 KOHYCa g) S =Rl
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2. OTHo1IeHHEe 00HEMOB JIBYX IIapoB paBHO 64. HaiiauTe OTHOIICHHE TUIONIAIeH TOBEPXHOCTEH.

3. HaiimuTe paccTossHEE OT IIEHTpa IIapa JI0 TUIOCKOCTH CEYSHHS, €CITU paauyc mapa paBeH 13 cm,
a paJnyc CEUECHUS PABEH S CM.

4. Ky06 onucan okoiio cdepsl paauyca 3. Haiigure 00beM U TUI0IIaAh TOBEPXHOCTH.

5. Ilnomanas oceBoro cedeHus IWIMHApPA paBHa 24 CM2, a IIomaas OCHOBaHUS — 16T cM.
Haiigure o6beM muumHpa.

6. O0beM mepBOro HMUIMHApPA paBeH 22. Y BTOPOTO IWIMHIPA BBICOTA B TPH pasza Ooiblie, a
paanyc OCHOBaHMS — B JiBa pa3a MeHblIe, yeM y nepBoro. Haiftu 06beM BTOporo muimHipa.

7. B mpaBunpHO# yeThipexyrosbHOW mupamuae SABCD cropoHa ocHoBaHMsI paBHa 4 cwM,
6okoBoe pedbpo 5 cM. Haiinure ruomanps 60KOBOM MOBEPXHOCTH MUPAMHJIBI U 00BEM MTHPAMHU/IBL.

8. BeicoTa mpaBHUIBHON TPEYroibHOM mpu3mbl 12 cM, a BbIcoTa OcHOBaHUs 5 cM. Haiigurte
TJIOLIA/Ib MTOJIHOM MOBEPXHOCTH MPU3MbI U 00BEM MPU3MBL.

9. BricoTa KoHYca paBHa 6 cM, yroJl IpH BepIIMHE OoceBoro cedenus paeH 120°. Haiitu miomanp
OOKOBOI TOBEPXHOCTH.

3ananus AJ1s1 OLEHKH OCBOEHMSI
PA3JIEJIA 9 MHo:kecTBa. DJjieMeHThI TeopuH rpagos
OO0yyaromuiics JOJKeH
ymembw:

— OICpHUPOBATH MMOHATHAMHU: MNPUBOAWUTE MHPHUMEPLI IPOABIICHHA 3aKOHA OOJIBIINX 4YHCET B

IMPpUPOAHBIX U O6IJ.I€CTBCHHBIX SABJICHUSAX

— BBIOMpaTh MOAXOAIIMM HM3ydyeHHBI MeTOoA Ui pelleHus 3aJaud, paclo3HaBaThb
MaTeMaThuueckue (akThl U MaTeMaTHYECKHE MOJIEIM B NPUPOJHBIX U OOIIECTBEHHBIX SBJICHUAX, B
HCKYCCTB€; MPUBOJNUTH NIPUMEPBI MATEMAaTUUECKUX OTKPBITHM POCCUICKON M MUPOBOM MaTEMaTUYECKON
HayKH.

Tunosbie BONIPOCHI AJIs1 YCTHOIO OIpoca
Temsi 9.1 Muo:kectBa. I'padbi

1 Yro Takoe MHOKECTBO?

2 YTo Takoe moaAMHOXKECTBO?

3 Uro Takoe JI0NOTHEHHEe MHOYKeCTBa?

4 Yro Takoe rpad?

5 Yto Takoe nepeBo B Teopuu rpadoB? B kakux 3amauax BOSHUKAIOT AEPEBHSI?

33}13HI/IH AJIdA OHE€HKHN 0CBOCHUSA

PA3JIEJIA 10 Teopust BepOATHOCTH M MaTeMaTHYeCKasi CTATHCTHKA
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OO0yuaromuiics T0KEeH

3HaAmMb:

— CJy4YaiiHbI€ BEJIUYUHBI

ymembp:

— OIepUpOBAThH MOHATUAMU: Cpe/iHee apu]MeTHueckoe, MeIuaHa, HanOobllIee U HauMEHbIIee
3HA4YeHUs, pa3Max, JUCHEepCHUs, CTAaHAAPTHOE OTKJIOHEHHE YHCJIOBOIO Habopa; M3BIIEKATh,
MHTEPOPETHPOBAaTh HMH(OpMAIMIO, MPEACTaBICHHYI0 B TaOiHMIax, Ha auarpaMmax, Trpadukax,
OTPaKAIOIIYI0 CBOMCTBA pealbHBIX MPOIECCOB U SIBICHHUH;, MPEACTABIATh MH(YOPMAIMIO C MOMOIIBIO
TaOIUI] U JMarpaMM; UCCIIEA0BAaTh CTATUCTHUECKUE JaHHBIC, B TOM YHCJIE C IPUMEHEHHEM rpaduyecKux

MCTOHOB U 3JICKTPOHHBIX CPCIACTB,

— pewaTth TEKCTOBBIE 3aJjaud pa3HbIX THUIIOB (B TOM 4YHCIE Ha HPOLEHTHI, OJU M YacTH, Ha
IBIDKEHUE, paboTy, CTOMMOCTb TOBapOB M YCIIYT, HAJIOTH, 33Ja4l W3 OOJIACTH YIPABJICHUS JHYHBIMU U
ceMeMHbIMU (PUHAHCAMU); COCTABIIATh BHIPAYKEHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI IO YCIOBUIO

3aavu, UCCJIICA0BATD MOJYUCHHOC PCHICHUC U OLICHHUBATDH HpaBHOHOI[O6HOCTB PE3yIbTaTOB;

— OIEepHUPOBATH MOHATUAMU: CIyYalHBIA OIBIT U CilyyaiiHOe cOObITHE, BEPOATHOCTh CIy4aifHOTO
COOBITHSI; BBIUYUCIIATH BEPOATHOCTH C HCIOJIB30BAaHMEM TIpaUYeCKUX METOJOB; MPUMEHSTH (OPMYIIBI
CIIO)KEHHSI U YMHOXEHHSI BEpOSITHOCTEH, KOMOMHATOpHblE (PakThl U (OPMYJbl MPU PELICHUH 3a/a4;
OLIEHUBATh BEPOSITHOCTU PEATIbHBIX COOBITHI; IPUBOIUTH IPUMEPHI MPOSIBICHUS 3aKOHA OOJIBLIMX YHCET

B IPUPOJAHBIX U O6IJ.I€CTBCHHBIX SABJICHUSAX ]

— BBINOJHATH PAcYEThl TAPAMETPOB MEXAHMYECKOW 00paOOTKM M3TOTOBJICHUS JIeTajel MalllvH, B
T.4. C IPUMEHEHUEM CHCTEM aBTOMATU3UPOBAHHOIO MPOECKTUPOBAHHS,;

3Hamb:

— METOJIMKH pacyeTa MEKIEPEXOIHbIX U MEKOMEPAIMOHHBIX Pa3MEPOB, MPUITYCKOB U JOMYCKOB,
crocoObl  (hopMooOpazoBaHus Mpu 0OpabOTKe JeTaylie pe3aHueM W C MPUMEHEHHUEM aJIUTUBHBIX
METOJIOB, METOJMKA pacyeTa pPEeKHUMOB PE3aHUS W HOPM BPEMEHHM Ha OINEpPAMU METALIOPEXKYIIEH

00paboTKu

Tunossie BONPOCHI AJIs1 YCTHOIO ONIpoca
Tempbl 10.1 DieMenTHI KOMOMHATOPUKH. BepossiTHOCTH
. OCHOBHbBIE OHATHSI KOMOMHATOPHKH.

. [loHsiTue cCOOBITHS U BCPOATHOCTU COOBITHSL.

1
2
3. JlocToBepHBIC B HEBO3MOXKHBIE COOBITHS.
4. TloHsiTHE O HE3aBUCUMOCTH COOBITHIA.

5

. Kimaccuueckoe onpeneneHue BEpOSITHOCTEN.
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6. CioxeHue W YyMHOXXEHHME BEpPOSTHOCTEH (TeopeMa CJIOKEHUsSI BEPOATHOCTEH, Teopema

YMHOKEHUS BEPOSTHOCTEN ).

IIpogpeccuonanvno-opuenmuposannoe cooeprcanue
IMpakTnyeckoe 3ansiTue Ne 65
«BeposiTHOCTH B NPO(ecCHOHATBHBIX 3a12a4aX))

3aHsarue npeaHa3sHa4YCHO 1JI q)OpMI/IpOBaHI/ISI HaBBIKOB HUCIIOJIB30BaHUS BCPOATHOCTHBIX Moneneﬁ
Y METOJIOB aHaJiM3a pUCKa MPU PEIICHUU MPUKIAJHBIX 33/1a4, BOZHUKAIOIIUX B X0€e NpodecCHoHaIbHON
NEeSTeIbHOCTH B MallMHOCTpoeHuH. OHO HaleeHO Ha M3y4YeHHE MNPHUHIIMIIOB aHaln3a BO3MOKHBIX
OTKa30B U aBAPUIHBIX CHTyallUH, YTO MOMOTACT IMOBBIIIATH PPEKTUBHOCTD MPOPUIAKTUIECKUX MEp,
ANArHoCTUPOBATH HECUCIIPABHOCTH 1 OIITUMHU3UPOBATH pa60qne PEKUMBI MallIUH U O60py,I[OBaHI/I$I.

[TomyuyeHHbIE KOMIIETEHUIMH TMO3BOJSIT OyaylleMy CHEIHAIUCTy YCHEIIHO CIHPaBIATHCA C
npodeccnoHabHBIME  00S3aHHOCTSIMU, CBOEBPEMEHHO BBISBIATH IOTEHIUAIbHBIE OMACHOCTH H
IpEelOTBpAlaTh ~ KPUTUYECKHE CHUTYyallMd, I[OBBIIAs OOLIyI0 HaA&KHOCTh U 0€3011aCHOCTh

OKCILTYaTUPYCMBIX TCXHUYCCKHUX CUCTCM.

TunoBbie BONPOCHI 1JIs1 YCTHOIO OIPOCa
Tembl 10.2 MaTtemaTnueckas cratuctuka. [lpeacrasienne 1anHbIX (Ta0JMIbI, AUATPAMMBI,
rpagpukn)
1 Yo Takoe cnyyaiiHas BenuunHa?
2 B yeM pa3zHHUIAa MEXAY TUCKPETHOM U HEMTPEPBIBHOM CiTydaifHON BEIMYMHOMN?
3 KakoBa 0CHOBHasI XapaKTEpUCTHUKA JUCKPETHOHN CIyYaiiHOW BETHUUHBI?
4 Yto takoe BapuannoHHbIi psan? [IpuBenure nmpumep BapUaIlMOHHOTO Psija.
5 Kak opranu3oBaTh JaHHbIE B BUJIE TAOIUIIBI M YIIOPSIOUYUTH UX JUIA AajibHEHIero aHanim3a?
6 Kakue TpynHOCTM MOTYT BO3HMKaTh NMpU 00paboTKe OOJBIIOro 00beMa YMCIOBBIX JAHHBIX U

KaK MX IIPEo0jeBaTh?

3aganus 1J19 OLEHKHU 0CBOECHHSA
PA3JIEJIA 11 IloBTOpEHHe 32 KypC MaTeMATHKH
OO0yyvaromuiics TOMKEeH
3HaAmMb:
— CIIy4aiiHble BEJIMYUHBI
ymembp:
— BJAAETh METOJAaMH JIOKa3aTeNbCTB, AQITOPUTMAMH peUIeHHs 3aaad; (HopMyTupoBaTh

OIIPCACIICHUS, aKCUOMBI U TCOPCMBI, IIPUMCHATH UX, IIPOBOAUTH AOKA3ATCIBbHBIC PACCYXKIACHUSA B XOIC
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peICHUA 3aJa4d, OINCPHUPOBATH MOHATHAMHU: HNPAMOYIrOJIbHasd CHCTEMa KOOPAMWMHAT, KOOPAHWHATBI TOYKH,
BCKTOP, KOOpAMHATBI BCKTOpA, CKAJIAPHOC MPOU3BCIACHUC, YIOJ MCXKAY BCKTOpaMH, CyMMa BCKTOPOB,

IMPOU3BCACHUC BCKTOPA HA YHCJIO,

— ONepUpOBATh MOHITUSIMU: CTEHEHb YHUCIIA, JOTapU(M UKCIIa; YMEHHE BBIMIOIHATH BHIYHCICHUE
3HaYEHUN U MpeoOpa3oBaHUs BBIPAKEHUM CO CTENEHSMU U Jorapudmamu, mpeodpa3oBaHus APOOHO-

palnOHaJIbHBIX BLIpa)KeHHﬁ;

— OIICpHUPOBATH IMOHATHUAMU: PAOUOHAIBHBIC, HPPALUMOHAJIBHBIC, IMOKA3aTCIbHLIC, CTCIICHHBLIC,

J'IOl"apI/I(i)MI/ILIeCKI/IC, TPUTOHOMECTPHUYECKUEC YPAaBHCHHA U HEPABCHCTBA, UX CUCTEMBEI,

— OIEepHPOBATH MOHATHAMHU: (YHKIHS, HENPEphIBHAS (YHKIIWsS, MPOU3BOJIHAS, TIEPBOOOpa3Hasi,
OTIpe/ICTICHHBI WMHTETPaj; YMEHHE HAXOAWTh TPOW3BOAHBIC JJIEMEHTAPHBIX (YHKIUH, WCIOIB3Ys
CIPAaBOYHBIC MATEPHUAJIBI, UCCIEAOBATh B MPOCTCHINNX CIIy4asx (pYHKIIMA HA MOHOTOHHOCTH, HaXOJUTh
HauOOJIbIIINEe ¥ HAMMEHBIIME 3HAYCHUS (DYHKIIHMIA, CTPOUTh rpaUKH MHOTOWIECHOB C HCIOJIb30BAHUEM
anrmapara MaTeMaTH4ecKOro aHajiu3a, MPUMEHSITh MPOU3BOJHYIO TPU PEIICHUU 3aJad Ha JBIKCHHE,
peniaTh NpakTHKOOPHEHTUPOBAHHEIC 33/1a4y HA HaWOOJBIIME U HAUMEHBIIINE 3HAUYCHUS, HA HAXOXKICHUE
ITyTH, CKOPOCTH U YCKOPEHUS;

— OIEpPUPOBATH MOHITUSAMHU: pAlMOHATbHAS (QYHKIHUsS, TOKa3areibHas (YHKIUS, CTEICHHAs
bynkus, norapudmuueckas GyHKIUS, TPUTOHOMETpHUeckue (yHKIUH, oOpaTHble (YHKIHMH, CTPOUTH
rpaduKy U3yUeHHBIX (YHKIUH, UCIIOJIb30BaTh TPAQUKH IPU W3YUYECHUU MPOIIECCOB U 3aBUCUMOCTEH, TIpU
pelIeHn 3a7a4d U3 IPYruX Y4eOHBIX MPEIMETOB M 3aJlad W3 PeabHOW JKU3HH; BBIpaXaTh (GopMyrmamu

3aBUCUMOCTH MCKY BCIIMUYNHAMU

— ONepUpoBaTh MOHATUSIMHU: CpeqHee apupMeTHUecKoe, MeauaHa, Haubobllee ¥ HauMEHbIIIee
3HAueHUs, pa3Max, JAUCIEepCHs, CTaHJapTHOE OTKJIOHEHHWE YHUCIOBOTO Habopa; W3BIEKAaTh,
WHTEPIPETHPOBATh HMH(POpPMAILIMIO, TPEICTABICHHYI0 B TalOnuIax, Ha JAuarpammax, rpadukax,
OTPaXKAIOIYI0 CBOMCTBA pPEAbHBIX IMPOIECCOB U SIBICHUM; MPEACTABIATH MH(POPMAIMIO C MOMOIIBIO
Ta0JIUIl ¥ JUarpaMM; UCCIE0BAaTh CTATUCTUYECKUE JAaHHBIC, B TOM YHCIE C MPUMEHEHHEM TpaduyecKux

MCTOHOB U 3JICKTPOHHBIX CPCIACTB,

— pelaTh TEKCTOBbIE 3aJayM Pa3HBIX TUIOB (B TOM 4YHCIE Ha MPOLEHTHI, AOJIM W YacTH, Ha
JBUKEHHE, paboTy, CTOMMOCTh TOBApOB U YCIYT, HAJOTH, 33/Ja4d U3 OOJIACTH YIpaBJICHUS JTUYHBIMHU U
ceMeHHBIMU (PMHAHCAMU); COCTABIIATh BBIPAXKEHUS, yPABHEHHUS, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBHIO

3aa4yu, UCCJIICA0BATD MOJYUCHHOC PCIICHUC U OLICHUBATDH HpaBJIOHOIIOGHOCTB PE3YIbTATOB,

— OICpHUpOBATH IMOHATHUAMHU: TOYKA, IpsAMas, IJIOCKOCTb, HNPOCTPAaHCTBO, )IByl"paHHI)II\/’I yrou,
CKpCHIMBAOIHUECA IIPAMBIC, MApPalJICJIbHOCTE W MNEPNCHAUKYIAPHOCTH MNPAMBIX H HHOCKOCTeﬁ, yroia
MCKAY NPAMBIMHU, YT'OJI MCKAY HpHMOﬁ H INIOCKOCTBIO, YTOJ MCKAY IIJIOCKOCTAMU, PACCTOSIHUEC OT TOYKU

A0 IINIOCKOCTHU, paCCTOAHHUC MCKAY MNPSAMBIMH, PACCTOAHUC MCKAY IUIOCKOCTAMH; HCIIOJb30BATH IIPU
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pellleHrny 3ajad H3ydyeHHble (aKThl W TEOpeMbl IUIAHUMETPUHU; OLEHUBATh pa3Mepbl OOBEKTOB

OKPYKAaIOIIET0 MUPA;

— OIEpHUpOBATH TMOHATHUSMHU: MHOTOTPAaHHHK, CEUYEHHE MHOTOIpaHHMKA, KyO, MapauiesenuIies,
npu3Ma, nupamuaa, Gurypa u nmoBepXHOCTh BpalleHUs, IIMHIP, KOHYC, map, chepa, cedenus: Gpurypsl
BpallleHus, IUIOCKOCTh, Kacawoluascs chepbl, IWIMHIpA, KOHYyCa, IUIONIA/lb MOBEPXHOCTU MUPAMUIBL,
NpU3MBI, KOHYCa, IMJIMHApA, IUIOMAAb cdepbl, 00beM Kyba, HPSAMOYTOJBHOTO Iapajuielenunesa,
MUPaMU/Ibl, IPU3MBL, HWIKHAPA, KOHYCa, [1apa; n300pakaTh MHOTOIPAaHHUKH ¥ TIOBEPXHOCTH BPAILCHHS,
UX CEUEHHUs OT PYKH, C INOMOILIBIO YEPTEKHBIX MHCTPYMEHTOB MU AJIEKTPOHHBIX CPEACTB; PaclO3HABaTh

CUMMCETPHUIO B IIPOCTPAHCTBE; PACIIO3HABATH ITPAaBHUJIbHBIC MHOTOT'PaHHUKH;

— OIEepHUPOBATH MOHATHAMU: CIyYalHBIA OIBIT M CIIy4aifHOE COOBITHE, BEPOATHOCTh CIy4ailHOrO
COOBITHSI; BBIUYUCIISATH BEPOATHOCTH C HCIOJIB30BAaHHEM TIpaUYECKUX METOJOB; MPUMEHSTH (OPMYIIBI
CIIO)KEHHUsI U YMHOKEHHsI BEpOATHOCTEH, KOMOMHATOpHbIE (DakThl M (OpPMyNbl NPU pEIICHUM 3aj]ad;
OLIEHUBATh BEPOSITHOCTU PEATIbHBIX COOBITHI; MIPUBOIUTH IPUMEPHI MPOSIBICHHS 3aKOHA OOJIBIINX YUCET

B IPUPOAHBIX U 06HIGCTBCHHI)IX SIBJICHUAX

— OIEepUPOBATh MOHATUSMU: JBUKEHUE B MPOCTPAHCTBE, MOAO00HBIE (UTYpPHI B MPOCTPAHCTBE;

OTHOIICHHUE TUIONIA/IeH TOBEPXHOCTEHN U 00beMOB MOJOOHBIX GUTYp MIPH PEIICHUU 33]1aY;

— BBIYHUCIIATD T'COMCTPHUYCCKUC BCIMYHUHBI (I[J'II/IHa, yroJj, 1jaomanb, 06I>GM, IJ101aab

HOBerHOCTI/I), HCIOJIb3YA U3YUCHHBIC (1)OpMy.]'IBI Hn MCTOJBI,

— OICpHUPOBATH MOHATHUAMU: IMPAMOYIOJibHasd CUCTEMa KOOPAWHAT, KOOPAWHATBI TOYKH, BEKTOD,
KOOpJAWHATBbl BCKTOpaA, CKaJIdApHOC MPOU3ZBCACHHUE, YIoJl MCEXKIAY BCKTOpaMHM, CyMMa BEKTOPOB,
IMPOU3BCACHUC BCKTOpPAa HA YHCJIO; HAXOJUTH C IMOMOMIBIO M3YYCHHBIX (bOpMyJ'I KOOpAWHATBI CCPCANHBL

OTpE3Ka, paCCTOAHUC MCIKAY ABYMSA TOUKAMU;

- BI)I6I/IpaTI> HO)IXO)IS[IIIPI?I H3y‘-I€HHI:H71 METOA IJid PCIICHHA  3adadd, paclo3HaBaTb
MAaTEMAaTHYCCKUC q)aKTI)I U MAaTC€MaTU4YCCKHUE MOJCIN B IMPUPOJHBIX H O6HI€CTB€HHI>IX SABJICHUAX, B
HUCKYCCTBE; IIPUBOAUTH NPUMEPBI MATEMATUYCCKUX OTKpLITI/Iﬁ pOCCHﬁCKOﬁ n MI/IpOBOP’I MaTeMaTHU4eCKOH

HayKH.
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5 OHIEHOYHBIE MATEPHAJIBI JIJIS TIPOBEJIEHUS IIPOMEXYTOUYHOM
ATTECTALIUN

N3y4enue yueOHOro peMeTa OCYIIECTBISETCS B TEUEHHE ABYX CEMECTPOB.
ATttecranus 3a 1 cemecTp SABJISIETCS IPOMEXYTOUHBIM 3TAllOM OCBOEHHS Y4eOHOI0 IIpeaAMeTa 1
IIPOBOJIUTCS 110 TEKYLIUM OLICHKaM.

[TpomerxyTouHas arTecTanus MPoBOAUTCA B (popMe IK3ameHa (2 cemecTp).

DK3aMeH NPOBOAUTCS IO 3aBEpUICHHIO Kypca y4yeOHOro mpeamera B (opMe HTOroBOM

KOHTPOJILHOM pabOTHI 32 BeCh YUEOHBIH IO/,

Bonpocs! 1151 MOATOTOBKH K IK3aMeHY
Ilepeyennb BOPOCOB /11 OLICHKH YCBOCHHBIX 3HAHMIA

1. Bekropsl. Monyne BekTopa. PaBeHcTBO BekTOpOB. CllOKEHHE BEKTOPOB. YMHOMKEHHE
BEKTOpa Ha yuciio. Pa3o)keHrne BEeKTOpa 10 HANPaBICHUSIM. YTOJI MEXIY ABYMsI BEKTOpaMH.

2. Ilpoexuus BekTopa Ha ocb. Koopaunatel Bekropa. CKansgpHOe Npou3BeieHHE BEKTOPOB.

3. Kommnanapusle BekTOpbl. Pa3nokeHume Bekropa Ha  cocraBistomue. [IpaBuiio
napajuieJenunesa.

4. Koopaunatsl BekTopa. CBsI3b MEX]ly KOOpJIMHATAMH BEKTOPOB M KOOPJIMHATAMH TOUYEK.

5. Llensle u panroHanbHble yncna. JlefictBurenbHble yncina. [IpubinxkenHble BBIYUCIEHUS.

6. Kommnekcuble uyucna. Anrebpanueckas QopMma  3alUCH  KOMIUIEKCHOTO — YHCIIA.
['eomerpuueckas unreprnperanus. JleiicTBUS HaJl KOMIJIEKCHBIMU YUCJIaMH B aJiredpandeckoit popme.

7. KopHM HaTypaJbHOM CTETIEHU UX YUCIIa U UX CBOICTBA.

8. CreneHu c pallMOHAIBHBIMU ITOKA3aTeNsIMHU, UX CBOMCTBA.

9. CpasHenue creneneil. [IpeobpazoBaHus BbIpaXXEHUH, COJlEpKAIUX CTETIEHU.

10. Crenenn ¢ nEHCTBHTENBHBIMH TOKazaTenssMu. CBOWCTBAa CTENEHH C JCWCTBUTEIHHBIM
MIOKAa3aTeJIeM.

11. Jlorapudm. Jlorapupm uymcna. OcHoBHOe sorapudmuyeckoe ToxaecTBo. CBoiicTBa
JorapugMmoB.

12. Jlecstmunbie M HaTypanbHBIE Torapudmel. [IpaBumna neiictBuii ¢ morapupmMamu.

13. Ilepexox K HOBOMY OCHOBaHHIO. AnreOpamdeckue mpeoOpa3oBaHUs, COJAEpIKAIIIE
Jorapugm.

14. Jluneiinple ypaBHeHUS C OJHOW mnepemeHHo. Ksanpatneie ypaBHeHusi. CucCTeMBI
YpPaBHEHUU C OJHON TEPEMEHHOM.

15. UppauunonanbHble ypaBHeHUS. MeTObI pellieHui HppallMOHaIbHBIX YPAaBHEHUH.

16. Iloka3arenbHble ypaBHEHMs. MeTO/IbI pelieH i oKa3aTeIbHbIX YPaBHEHUH.
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17. Jlorapudmudeckue ypaBHeHUsI. MeTOIBI pemieHni JorapuhMUIECKIX YpaBHEHUH.

18. JluneiiHple HepaBeHCTBa C OJHOW mepeMeHHOW. KBagparHbie HepaBeHCTBa. MeTon
nHTEpBasIoB. CUCTEMBI HEPABEHCTB C OJJHOU IIEPEMEHHOM.

19. HppaunonanbHble HepaBeHCTBA. MeTObI pelleHU UpPalMOHAIbHBIX HEPABEHCTB.

20. Iloxa3aTenbHble HEpaBeHCTBA. MeTObI pelIeHUH T0Ka3aTeIbHbIX HEPABEHCTB.

21. Jlorapudmuyeckue HepaBeHCTBA. MeToIbl peleH i JorapupMHUIECKIX HEPAaBEHCTB.

22. Tlonsarue Qpynkmu, ynciaoBoi Gpynkuu. CriocoObl 3aaHus QyHKIHUH.

23. OOmacTtp ompenenaeHUss W MHOXECTBO 3HA4YeHHH; rpaduku (YHKIHH, TOCTpOEHUE
rpaduKoB (pYHKIUH, 3aJaHHBIX PAa3IMYHBIMU CIIOCOOAMHU.

24. CpoiictBa  (yHKIIMM: MOHOTOHHOCTb, HYETHOCTh, HEYCTHOCTb, OrPAaHHYEHHOCTD,
MEPUOTUIHOCTb.

25. IlpomexxyTku BO3pacTaHUsl M YObIBaHMs, HauOoOJIblllee U HaUMEHbIIEE 3HAUYEHUS, TOUKH
sKcTpemyMa. ['paduueckas uHTepnpeTanus.

26. ITpumepsl PyHKIIMOHATBHBIX 3aBUCIMOCTEN B PEAIbHBIX MPOLIECCaX U SBICHUSX.

27. Ob6parnbie pynknun. O61acTh onpeneseHus 1 001acTh 3HaUCHUH 00paTHON (HYHKIIHUH.

28. Iloka3zarenbHas, jorapupMuuecKasi, CTelneHHass (QYHKLIHMH, UX OCHOBHBIE CBOMCTBa MU
rpadukH.

29. TpuroHoMeTpudeckue U 0OpaTHbIE TPUTOHOMETPUYECKHE (DYHKIIHUH.

30. PagmanHOe W3MepeHHWE YIJIOB W Ayr. BpamiarensHoe aBrokeHne. COOTHONIICHHE MEXKITY
IpajyCHOI U paJMaHHOM MepaMu yria.

31. CuHyc, KOCUHYC, TAaHT€HC U KOTAaHI'€HC AEWCTBUTEIBHOIO YKCiIa. 3HaKU CUHYCA, KOCHHYCA,
TAHT€HCAa W KOTaHTEHCAa. 3aBUCHMOCTb MEXIY CHHYCOM, KOCHHYCOM, TaHT€HCOM M KOTaHTE€HCOM
OJIHOTO U TOTO K€ yIJIa.

32. ®opmyinsl npuseneHus. Popmyisl cnoxeHus. @opMyibl ABOWHOTO U MOJIOBUHHOIO YIJa.

33. [IpeoOpa3zoBaHne CyMMbl TPUTOHOMETPUYECKMX (YHKIMA B TpPOU3BEIEHUE W
MIPOU3BEICHUS B CYMMY.

34. BripaxxeHne TPUTOHOMETPUIECKUX (PYHKIUI Yepe3 TAHTeHC MOJIOBUHHOTO apTyMEHTa.

35. OOpaTHbIe TPUTOHOMETPHUUECKUE (PYHKITUH.

36. IIpocTeiinire TPUrOHOMETPUYECKHE YPAaBHEHHUS.

37. CrocoObl penieHnii TPUTOHOMETPUYECKHX YPaBHEHHH: CBOISIIMXCS K KBaJpaTHBIM,
peraeMble pa3iokKeHueM Ha MHOXKHUTEIH;, OJTHOPOJHBIE TPUTOHOMETPHYECKUE YPaBHEHHUS.

38. IIpocteiime TPUrOHOMETPUYECKHE HEPABEHCTBA.

39. B3anMHoe pacrofiokeHHe ABYX HpPSMBIX B IMpocTpaHcTBe. llapanienbHOCTh NMpsMON H

IJIOCKOCTH. [lapaienbHOCTh MIIOCKOCTEN.
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40. IlepneHIUKYISIPHOCTD MPSIMOW U TUIOCKOCTHU. [leprneHauKyasip U HaKJIOHHAS. YTOJI MEXIY
IIPSIMOM U TNIOCKOCTBIO.

41. JIByrpaHHbIN yrojl. YToja MEXay INOCKOCTIMU. [leprneHauKyaIsspHOCTh ABYX IIIOCKOCTE.

42. TloHsATHEe O TIEOMETPUYECKOM Tele U ero noBepxHocTu. IloHsATHE MHOrorpaHHHKA.
IIpencraBnenue o NpaBUIbHBIX MHOIOIPAHHUKAX (TETpa’ip, KyO, OKTasAp, JOAEKadIp, UKOCAIAP).

43. Bepmunsbl, peOpa, rpaHn MHOTOTrpaHHuKa. PasBepTka. MHOTOTpaHHbIE YIUIbl. BhImykibie
MHOrorpaHHuku. Teopema Ditnepa.

44. Tlpusma. Buasl npusm (npsMas U HakJIOHHasl, paBuibHas npusMa. [lapamnenenunen u
ero cBorctsa. [IpsMoyronpHbIi mapamienenumnesn. Kyo. ceueHue mpusm.

45. Ilupamupa. IlpaBunbHas nupamuga. YceueHHas nupamupa. Terpasap. CeueHue
MUpaMHJIbI.

46. IloBepxHocTh BpaimieHus. Teno BpamieHus. [lunuHap U KoOHyc. YCEuCHHBIM KOHYC.
OcHoBaHue, BbICOTa, O0OKOBast MOBEPXHOCTb, 00pa3yrolas, pa3BepTKa.

47. Cdepa u map. BzaumHoe pacnosyioskeHue IIOCKOCTH U 11apa.

48. O6beMm u ero m3amepenus. [lonstue oobema. Dopmynsl 0o0beMa Kyba, MPSIMOYTOIBHOTO
napajJiesienunesa, Npu3Msel, LuinHApa. GopMyiibl oo0beMa nupaMuabl U KoHyca. O0beM yceuCHHOM
nupamubl. O6beM koHyca. OOBbeM 11apa U ero yacTew.

49. OtHomeHre 00bEMOB MONOOHBIX Tell. ILIomams MOBEPXHOCTH TEOMETPUYECKOTO Tela.
[Inomane noBepXHOCTH MpU3MBbL. [ln0mane NOBEPXHOCTH NMpsAMON npu3Mbl. [lnomans noBEpXHOCTH
nupamubl. [Inomans NoBEpXHOCTH IPABUIIBHOM, YCEUEHHOW MUPaMU/IbI.

50. Yucnoele mnocinenoBatenbHOocTH.  CrocoObl  3agaHMsi M CBOMCTBA  YHCIIOBBIX
nocieaoBareabHocTell. MOHOTOHHBIE TOCTeN0BaTENbHOCTH. OrpaHUYEeHHbIE U HEOTpaHUYEHHbIE
IIOCJIEI0BATEIbHOCTH.

51. llonsatue o mpenene mnocnenoBaredbHOCTH. CylllecTBOBaHUE TMpejaesa MOHOTOHHOM
OTpaHMUYEHHOW  mocienoBarenpHOCTH.  CyMMHUpOBaHME — IOCJIENOBaTeNbHOCTEH.  beckoHedHO
yObIBarolasi reoMeTpudecKas mporpeccus 1 ero cymma. Yucio e.

52. Tlpenen ¢pynkumm B Touke. IIpenen ¢pyHKIMM B TOUKe W HA OeckoHedHOCTH. [ToHsSITHE O
HeNpepbIBHON (QYHKIINH.

53. 3amauu, NpuUBOJAIINE K TOHATHIO MTPOU3BOAHOM. [Ipon3BoiHAas, ee MEXaHUYECKHI CMBICIL.

54. Tlpou3BoaHAas CyMMbl, pa3HOCTH, IPOU3BEACHUS U YACTHOTO JABYX (DYHKIIMA.

55. TIpou3BoAHbIE HEKOTOPHIX 3JIEMEHTAPHBIX (YHKIUN: MPOU3BOJHBIE IOKa3aTeIbHOMU,
Jorapu(MHUUECKO, CTENEeHHOW, TpuroHoMmerpuyeckoid ¢ynkuuu. [IpomsBoaHble  0OpaTHBIX
TPUTOHOMETPUUYECKUX (QYHKIUH.

56. I'eomeTpHueCcKHil CMBICI MPOU3BOJAHON. Y paBHEHHE KacaTebHOU K TpapuKy () yHKIIHH.

57. M3yuenue npaBuia BbIYHCIEHUS IepBo0Opa3Hoil u TeopeMbl HproToHa— JleiOnuna.
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58. OcHOBHBIE TOHATHS KOMOWHATOPUKH. 3agadyd Ha TOJCYCT 4YHCTIa pa3MEUIeHUH,
MEPECTAHOBOK, COYETAHUM.

59. TlonsiTue COOBITHS W BEPOATHOCTH COOBITHs. J[OCTOBEpHBIE M HEBO3MOXHBIC COOBITHS.
[Tonsitue o He3zaBucUMOCTH coObITHH. Kiaccudeckoe ompezneneHue BeposTHocTel. CliokeHUuE M

YMHOKEHHUE BEPOSITHOCTEH (TeopeMa CIOKEeHHs BEpOSITHOCTEHN, TeopeMa YMHOXKEHHS BEPOSITHOCTEH ).

Hepeqeﬂb 3aJaHMH JJIsl OlleHHBAHUS 0CBOEHHBIX yMeHI/Iﬁ

36,5

1) Haiinure 3HaueHne BhIpaKEHUS —92, 25

2) Haiimure 3Hauenue Bopaxenms 4 - Y32 - ¥/ 32

- loge 5
3)HaiinuTe 3HaYeHHE BBIPAKEHHSA 30

22(cos?9° —sin?9°)
cos18°

4)HaiiguTe 3HaYeHUE BBIPAKCHUS

cos(z —a)- sin(z + aj

5cos(a + )

5) Ynopocture BbIpaxxeHHeE:

6) Cymma KopHel ypaBHEHUS |2X +10| =6 paBHa

7)Haiinure KopeHb ypaBHeHus V3X —8 =5

1670 =1
2

8) Haiinute KopeHb ypaBHEHUS

g) Haitnure kopens ypasrerusl0gs(5 — X) = 10gs3

x—1
X—4

<0

10) Haumensbliee 1ienoe penieHne HepaBeHCTBa

-3
1 X
11) Haumensliee 1ienoe penieHne HepaBeHCTBA (3 <3

12) HauGossiuee nenoe pemenue Hepapenctsal0gs(X-5) < 2

3adx
. . ="
13) Haiigute HeonpeaeneHHbIi HHTErpa. 72 _21"
3 X 3, [x=3
1.zarctg—=+C 3. —=h=—Z=+C
73 J3 7\3 |x+4/3
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x-3

+C
X++/3

2 %In‘x2—3‘+c 4

im
" 1443

¢ 1
14) HaliguTe onpeneneHHbId HHTETpaI. I[XZ - §jdx
0

15) Jlnaronans kyGa paHa ~/12 . Haiimure ero oGbem.

26 z.
16) Haiigure: COS X ,ecim SIN X = 5 u Xe E’ﬂ

17) Petnts ypasuenue: 2SiN>X — 5sinx — 7 =0

18) Haiinute nponsBoaHyr0 QyHKIUU

X
y:x2-lnx+

SIn X

2

19) Haiigute sxcTpemyMm QyHKIUU: Y = X 5"
X —

. N 2
20) HaiinuTe miomaas GUrypbl orpaHi4eHHON JTUHUSIMH Y = 2X — X", y=-X

TunoBasi UTOroBasi KOHTpPoOJIbHas padora 3a 1 kKypc

3 2\®
25.73
1) Berumncnure

149
1 10
2) Borancnute = 4+3/-2=— +4/256
9 27
3) Boruucnure log,,; 20— log ;53

. . 3r
4) Haiigute 3Ha4eHnE COSA, eciu SiNat =-0,8 u 7 <a < >

5) YrpoctuTe BhIpaskeHne 7€0s%a — 5 + 7sin’o.
3cos(z —a)+sin (72[ + a)

6) YipocTuTe BhIpaKeHHUE:
cos(a +37)

7) Pemnte ypaBHeHne cosx = 1.
8) Pemure ypaBHeHHE 18+ 7x =9

0,5x+1
9) Pemnte ypaBHeHUE (ﬁj -8
10) Pemure ypaBHEHHE log,(7—X)=6

11) Cymma xopHell ypaBHeHHS [3x—3 =6 paBHa
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12) HanGosnblnee 1eIoe peleHre HepaBeHcTBa X2 —169 < 0

2-5x
13) Haiinure HanbobIIee 11e10€ PELICHUE HEPaBEHCTBA @j -1<0

14) Haumensiiiee mesoe perienue Hepasenctna 10gs(x-1) >logs8

15) HaiiguTe Heolpeae/ieHHbIA HHTErpal: [ (4x3 —6x%° —4x+1)dx.
1.12x? —12x-4+C 3. x*—2x3 —2x? +x+C
2.x2-2x-2+C 4, 4x* —6x% —4x% +x+C

2
16) Beruuciure I [12 n 1}dx
X
4

17) Haiigure npoussonuyto Gyukmun f(x) = X =4

18). HaiinuTe yrioBoit ko pHUIIMEHT KacaTeIbHON K TpaduKy GyHKIIHH

y(x) = 2% +%x2 —1B TOYKE C a0CIMCCON Xo=2

19) Berunciute miomans GUTYpH (S), OrpaHHYEHHOH THHUSAMHA y = 4 —X2,
y=0,x=0,x=2.
20) O6bem KyOa paBeH 27. HaiinuTe ruomiaas ero moBEpXHOCTH.
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Kiiroun Kk KOHTPOJIbHBIM padoTam

Bxoanasi koHTpobHas padora Ne 1 3a IIKOJIbHBIN KypC MATEMATUKH

1. |8 12. |18
2. |15 13. |3
3. |3328 14. |2
4. |132 15. | 4
5. |16 16. | 231
6. |7 17. | 243
7. |12 18. | 844
8. |12 19. | 1,28
9. |36 20. 08
10. | -8 21. |16
11. | -2 22. |17
KounTtpoabHas padora Ne 2 o pa3ueiy 2
1. | BA=(8-22) 8. |o=3, p=25
2 ‘ﬁ‘ = V113 9. |m=16
3. | (6-10;4) 10. | a=(1600:-800:-400)
4. la| = J35 11. |9
5. |-10 12. |28
6. |45° 13. | 108
7. | m=7212) 14. |12

Kourpoasnas padora Ne 3 no remam «Kopum», «Crenenmn»

1) HaiiguTe 3HaYeHHE BHIPAKEHUSI:

1. |12 5 |6
2. |24 6. |4
3. |27 7. |19
4. |1 8. |4
2) Ynpocrure BhIpaskeHue
1. | 6-3x 3. | &
a
7 3
2. |1 4. | 3a

KonTtpoubHnas padora Ne 4 mo remam «llokazarenbHas pyHkuus», «Jlorapugm. Jlorapupm uncaar»

1) CpaBHHUTE 3HAYCHHSA BBIPAKCHHSA:

A [< b. |> B. |[> | T. E
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2)YcTaHOBHTE COOTBETCTBHE MeKIY rpadukoM QyHKIINHU U €€ aHATNTHYeCKOil Gpopmynoii:

A. 1 b. 7 B. 4 2

II. 6 E. 3 E. 8 5
3) HaiiTu odsacTh onpenesennst GyHKIMN:

A) | xeR | B | x*1 | B | x2 [ T | x2 i xeR
4)HaiiTi 3HaYeHHE BbIPAKeHHUsI:
NE B |-l | B) | 22 |T) E
5)¥YnpocTure BhIpa:keHUe:

A) | 6 [ B | 20

KonTpoabHast padora Ne 5 mo pasneny 4

1. Pemiute ypaBHeHHS:

1
1) 3 6) 5
3
2) 3 7) 7
3) 4 8) 0;1
4) 27 9) 2
5) -32 10) 0,5
2. Peminte HepaBeHCTBA
2
1) Xe (— oo;—gj U (1;+oo) 3) X € (_ Oo;_g)
2) x € (01)U(6;7) 4) X € (—00;-5]u(2;5)
KonTtpoabsnas pabora Ne 6 nmo pasneny S
1. |4
2. |13
3. | ctga
4. |-0,75
5.Pemmmre ypaBHeHus:

1) x=i%+4ﬂn,nez

2) X=m+2mne”Z

3) X=—%+27zn,neZ

KourtpoJubsHnas padora Ne 7 mo pasneny 6

D(f)e[-23]

E(f) e[-21]

3: x e[-21]u[L2]
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4. f(X)=0 npu x=-15u x=3
5. | f(=2)=1

6. | f(2)=-2

7. | xe(~0-5)u(5;+0) {2}

8. |14

9.

Kontpoabnas padora Ne 8 mo teme «IlpousBoanas»

1) HajiiguTe npou3BoaHbie (PyHKIMI

1 1 e
18x7 +35x° -9 - — ———_ e X +
2) < 2dx B) 2%
20 7 6 X* —6x* —2X
Eerir S (o2 %
0) X X 1ext r) (x* —2)
2)1

KonTpoubsnas pabora Ne9 no reme «IlepBoodpa3Hasi u mHTErpan

1) HaiiguTe HeonpeaeIeHHbIH HHTETPa;

a) X X +x+C
4
1 6"
0) gtgx *ret C
B) % +C
2) BeruncanTe HHTErpaJibl
a) |-12
0) |21
B) |1
3)9
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KontpoabHast padora Ne 10 no pasaeny 8

1. YcTaHoBHTE COOTBETCTBHE:

1-c, 2-g, 3-d, 4-f, 5-a, 6-e, 7-b

2. |16

3. |12

4. | S=V =216

5. | V =487 cm’®

6. |V =16,5

7. 1S, =821 cm®\V = 16;/5 cm’®

8. |S,, _ M0 2V =10043 e
V3

9. |'S,, =723 cn?

3aaHus 1J151 OLEHUBAHUS OCBOCHHBIX YMEHUI

1 [9 6) |-10 11) |2 16) |02

2) |8 7) |11 12) |29 17) | x= —% +2m, neZ

3) |25 8) |875 13) |4 18) | y=2x-Inx xSMn3:SIN X =3 05X
SIN° X

4) 22 9) 2 14) 8 19) Ymin= O, Ymax= 8

5) 0,4 10) |2 15) |8 20) |45

TunoBasi KOHTpoO/IbHAsA padoTa 3a 1 Kypc

1) |7 6) |2 11) | 2 16) | -2,25
2) |3 7) | x=2m, neZ | 12) |13 17) | 1+ %
3) |-1 8) |9 13) | 0 18) | 26

4) |-0,6 9) |-3.2 14) | 10 19) 5%
5) |2 10) | -57 15) | 3 20) | 54
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JUCT PETUCTPAIIAY UBSMEHEHHWM na Y4eOHBIi roj

Jara,

No HOMep NMPOTOKOJIA
Conep:kaHnue u3MeHeHMsI
ILIL 3aceqanus IIK
Honnmuck npeacenarens [NIK
1

Ne

[Ipencenarens K EH/L
/
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