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PaGouast mporpamMma paspaboTaHa B COOTBETCTBHH C TPEOOBAHUSIMH:

- ®enepaabHOr0 TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAAPTa CPEaHEro 001ero o0pa3oBaHus,
YTBEP)KJIEHHOTO nmpukazoM MunoopHayku Poccun ot 17 mas 2012 Ne 413 (3apeructpupoBaHHOTO
MunucrepctBoM toctuiinu Poccuiickoit @enepanuu 7 urons 2012, peructpaimonnsiii Ne 24480);

- denepalbHOTO TOCYIAPCTBEHHOIO 00pa30BaTEIBHOTO CTaHAapTa 1o crenuaibHoctn 23.02.07
TexHuueckoe OOCTY)KMBaHHE W PEMOHT JBHWraTelield, CHUCTEM U arperatoB aBTOMOOWIICH,
yrBepkaeHHoro Ilpukazom MunoOpuaykun Poccun ot 9 gexabps 2016 r. Ne 1568
(3aperucTpupoBaHHOTO0 MuHHCTEPCTBOM focTHIMK Poccuiickoit @eneparu 26 nexabps 2016 r.,
perucrparnroHHbiii Ne 44946)

C Y4ETOM:

- OenepanbHON 00pa30BaTENBHON MPOTPAMMBI CPEIHETO OO0IIero 00pa3oBaHUs, YTBEPKICHHOM
[Ipukazom MunucrepctBa mnpocsemieHuss PO or 23.11.2022 Ne 1014 (3aperucTpupoBaHHOTO
MunuctepctBoM rocturmu Poccuiickoit @enepanuun 22 nexabps 2022, peructpaliioHHBIA Ne
71763);

- npuMepHOM pabouel mnporpamMmbl 0OLIE00pa30BaTENbHOM AMCHUIUIMHBI «MaremaTuka» A
npodeccuoHanbHBIX 00pa30BaTEeNbHBIX OpraHHU3allfii, yTBEp>KIACHHONW Ha 3acemanuu Coera MO
OIICHKE COJIEp)KaHUs M KadecTBa MPUMEPHBIX pabo4ux MporpamMMm oOO0IIe00pa3oBaTEIbHOIO H
COLIMATIbHO-TYMaHUTAPHOTO IIUKJIOB CpeliHero mpodeccuoHaIbHOro 0opazoBanusi, mpotokon Ne 14
ot 30.11.2022.

PaGouas nporpamma paccMoTpena
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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA30OBATEJBbHON JUCIHUATIJIAHBI

01.07 MATEMATHUKA

1.1. MecTo THCHMIUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl
Huctummmaa  OJ[.07 Marematuka BXoauT B oOmeoOpazoBarenbublid mukia  [ITICC3

(ITTTKPC) xak oOs3aTenbHAs TUCIUIUIMHA.
O6meo6pazoBatenpHas auctumummaa OJ1.07 Marematuka sSBisieTcss 00sA3aTEIHPHOM YacThIO

0011e00pazoBaTesbHOrO 1UKIa oOpa3zoBarenbHoil porpammbl CIIO B coorBerctBuu ¢ ®I'OC mno

cnenuanbHocT 23.02.07 TexHu4yeckoe 00CTy)KHBaHHE U PEMOHT JIBUTATENICH, CUCTEM M arperaroB

ABTOMOOWMIIEHA.

1.2. lleab u NJIaHUpPYeMble Pe3yJabTAThI OCBOCHUS THCIUTIMHBI:
1.2.1. llesq» 001mieo0pa3oBaTeIbHON JUCITHIJIMHBI

CopepxaHue MpOrpamMmbl

HAIIpaBJICHO HA JOCTHUIKCHUC CIICAYIOIINUX Lenei:

Copnepxkanue nporpammsl 0011€00pa3oBaTeNbHON AUCHUILIMHBL «MaTeMaTuka» HanpaBiIeHO Ha
JOCTHDKEHUE pe3yabTaToB e€ u3ydeHus B cooTBeTcTBUUM ¢ TpeboBaHusMu PI'OC COO c yyerom

npodeccuonansHoit HanpasieHHocT OI'OC CIIO.

00111e00pa30BaTeIIbHON  AUCITUTUTHHBI

O/.07 Maremaruka

1.2.2. Tlnanupyemble pe3yJbTaTbl OCBOCHHS 001e00pa30BaTe/IbHONM JIMCHUILUIMHBI B
coorBercTBHHM ¢ PI'OC CIIO 1 Ha ocHoBe ®I'OC COO
Oco0oe 3HaueHue AUCUUIUIMHA nMeeT npu popmuposanuu u pazsutun OK u I1K.

KOI[ N HAUMCHOBAHHC

HHaHI/IpyeMLIe PE3YIbTATBl OCBOCHUSA NJUCHUIIJINHBI

(bopMupyeMBbIX Ob6mue JucnunnuHapHsie

KOMIIETCHIIUI
OK 01 BeiOupars | - TOTOBHOCTh K TPYAY, OCO3HAHHE | - BIIAJIETh METOoAaMH
CHoco0bI pelIeHns | IEHHOCTH MacTepCTBa, | JOKAa3aTeNIbCTB, aIropuTMaMu
3a1a4 TpyRoooue; pelieHus 3a/1ay; yMEHHE
npodeccuoHaIbHON -  TOTOBHOCTb K  AKTUBHOH | (GOpMYIHPOBATH olpezeeHus,
JeSITEIbBHOCTH JeSITEJIbHOCTH TEXHOJIOTUYECKOW M | aKCHOMBI U TE€OPEMBI, MPUMEHSTh
IIPUMEHUTEIBHO K | COLIMaJIbHOM HaIPaBJIEHHOCTH, | UX, IIPOBOAMUTH JIOKa3aTEJbHbIE
pa3IMYHbIM CIIOCOOHOCTh WHUIMUPOBATh, | paCCY)KIEHUSI B XOJ€ pELICHUS
KOHTEKCTaM IUIAHUPOBaTh M CAMOCTOATEIBHO | 3a/1ay;

BBITIOJHATD TaKYI0 JCATCIbHOCTD,
- WHTEpeCc K pasiauuHbM chepam
poeCCHOHAIBHON eATETHHOCTH,

OBiageHue YHUBEPCAIbHBIMU
y4eOHBIMU O3HaBaTEJIbLHBIMU
NENCTBUSIMU:

a) 6a30BBIC TOTUUECKHUE TCUCTBUSI:

- CaMOCTOATEIHHO (POPMYITHPOBATH
U aKTyaJu3upoBaTh MpoOsieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBIUBAaTh CYIIECTBEHHBIN

HpI/I3HaK NN OCHOBaHUA JUIA
CpaBHEHHS, KilacCHQUKAIUU H
00001IeHHS;

- YMETh ONEPHPOBATH MOHITHIMU:
CTENeHb YMcia, JorapupM 4YHCIa;
YMEHHUE BBIMOJIHATh BBIUUCIICHUE
3HaYeHHUH U 1peoOpa3oBaHUs
BBIDQKEHUI CO CTENEHSMH W
jgorapupmamu,  mIpeoOpa3oBaHUS
JTPOOHO-paIMOHATBHBIX
BBIPAKECHUI;

- YMETb ONEpPHUPOBATH MOHATUAMU:
panMoHanbHble, WppaIlOHABHBIE,
HOKa3aTesbHbIE, CTEIICHHBbIE,
JorapupMHUECcKue,
TPUTOHOMETPUUYECKUE YpaBHEHUS
Y HEPABEHCTBA, UX CUCTEMBI;




- OIpPENeNATh LEIN ACATEIbHOCTH,
3a]aBaTh IapaMeTpbl U KpUTEPUU
UX TOCTHKEHUS;

- BBIABIATH 3aKOHOMEPHOCTH U
IIPOTUBOPEYMS B
paccMaTpuBaeMBbIX SIBJICHUSX;

- BHOCHTb  KODPEKTHBBl B
JIeSATEIIbHOCTb, OLICHUBATh
COOTBETCTBUE DPE3YJIbTATOB LICIISAM,

OIICHUBATh PUCKH TIOCIEICTBUI
JIeSITEJIbHOCTH;

- pa3BHUBAThH KpeaTUBHOE
MBIIJIEHUE npu perieHuu
JKU3HEHHBIX TIPOOIIeM

0) 0a3oBBIE HCCIIEIOBATEIbLCKUE
JICHCTBHSL:

- BIaJAeTh HaBbIKAMU Yy4eOHO-
HCCIIEN0BATENBCKOM U NPOEKTHOU
eI TEIIbHOCTH, HaBBIKaMHU
paspenieHus mpooem;

- BBISIBJISITD MPUYUHHO-
CICACTBEHHBIE CBSI3H 5
aKTyaJIu3UpOBATh 3ajauy,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHUs,
HaXOJIUTh apryMeHThI I
JIOKa3aTeJIbCTBa CBOMX
YTBEPKICHHI, 3a/1aBaTh

IapaMeTpbl U KPUTEPUU PELLIECHUS,
- AHAIM3UPOBATH MOJIYYEHHBIE B
XO0JIe pelIeHHUs 3a7a4i pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh 1704
JIOCTOBEPHOCTb,  NPOTHO3UPOBATH
VW3MEHEHHUE B HOBBIX YCJIOBUSAX;

- YMETb NIEPEHOCUTH 3HAHHUSA B
MO3HABATEIIbHYI0 U MPAKTUYECKYIO
0071aCTH KU3HEEATEIbHOCTH;

- YMETh MHTETPUPOBATH 3HAHUS W3
pa3HbIX IPEIMETHBIX 00JIacTeil;

- BBIIBUTATh  HOBBIE  MJIIEWH,
npeararb OpUTMHAJIbHBIE
MOJXO/Ibl U PEUICHUS;

A CIHOCOOHOCTH MX MCIIOJIB30BAHUS
B IIO3HABAaTEJILHOH W COLMAILHOU
MPAaKTUKE

- YMETh ONEpPHUPOBATH MOHITUIMHU:
¢dyHKLUMs, HEenpepbIBHAs (QYHKINA,

IPOM3BOJIHAS, nepBooOpasHas,
ONPEIEICHHBIM HHTETpaJl; YMEThb
HaXO/UTh IIPOM3BOJIHBIE
3JIEMEHTAapHbIX GyHKIHH,
UCTIONb3Ys CIpaBOYHbIE
MaTepHabl; HCCIIEI0OBATh B
IPOCTEHIINX CilydasiX (YyHKIHMU HA
MOHOTOHHOCTb, HaXO/IUTh
HauOoJbIINE W  HAUMEHbLINE
3HaYeHUss  (QYHKUUH;  CTPOUTH
rpaduku MHOI'OYJICHOB c
UCIIOJIb30BaHUEM anmnapata
MaTeMaTH4eCKOro aHaJIMN3a;
OPUMEHSTh  TPOU3BOAHYIO TpHU
peleHnH 3ajad  Ha JBMI)KEHHE;
pemaTh MPAaKTHUKO-
OPUEHTHUPOBAaHHbIE  3aJaud  Ha
HanOONbIINE W  HAUMCHBIINE

3HAa4YeHUs, Ha HaxXOXJEHHE NYTH,
CKOPOCTH U YCKOPEHUS;
- YMETb ONEpPHUPOBATH MOHATUIMU:

panuoHaIbHas byHKIMS,
HoKasaresbHas byHKIMS,
CTEIEHHAas GyHKIMS,
norapudmuyeckas byHKIHS,
TPUTOHOMETPUYECKHE  (PYHKIUH,
oOparHble  (QYHKIMH;  yMEHHE
CTpOUTh  IpadUKU  H3YyYEHHBIX

(GYHKIMHI, UCIONIB30BaTh TpapuKu
OpU  M3YyYEHUM TPOLECCOB U
3aBUCUMOCTEH, IIPM  PELICHUH
3ajad U3 JIpYTUX  Y4eOHBIX
MPEAMETOB M 33/1a4 U3 peajbHOMU
KHU3HHM;, BBIpaXaTb (opMyiamu
3aBUCHUMOCTH MEX]y BETMYMHAMY;
- YMETh peuiaTh TEKCTOBBIE 3a1a4U
pa3HbIX THUMOB (B TOM 4YHUCIE Ha
IPOLEHTHI, JOJM MW 4YacTH, Ha
JIBUXKEHHE, paboTy, CTOUMOCTb
TOBapoOB U YyCIyT, HAJIOTH, 33Ja4H
13 00JacTu yrnpaBiIeHUs JTUYHBIMU

U CeMeHHBIMH  (HUHAHCAMM);
COCTaBJIATh BBIPaKEHMUS,
YpaBHEHMsI, HEPaBEHCTBA U HUX
CHCTEeMBI 110 YCIIOBHIO 3aJauH,
UCCIIEI0BaTh MOJIy4EeHHOE
pemieHne " OLICHUBATh

IPaBJON0I00HOCT PE3YNIbTATOB;

- YMETh OIEPUPOBATH MOHATHUAMHU:
cpenHee apudmernueckoe,
MeauaHa, HanOoJIbIIIEE u




HaMMCHBIICC 3HAYCHHA, pasmax,

AUCIecpcusd, CTaHAApTHOC
OTKJIOHEHHUEC YHCIO0BOI'O Ha6opa;
YMCTb H3BJICKATBH,

UHTEPIIPETUPOBATh HH(MOPMAILIHUIO,
NpPEICTAaBICHHYIO B Ta0iuIax, Ha

JuarpaMmax, rpadukax,
OTPaXXaroIlyI0 CBOMCTBA PEAIbHBIX
IIPOLIECCOB u SIBJICHU;

NPEJCTaBISITh  MHPOPMAIUIO ¢
IIOMOIIBI0 TAOJUIl W JUarpaMM;

UCCIIEe0BaTh CTaTUCTHYECKHE
JaHHBle, B TOM  4YHCIE C
IPUMEHEHUEM rpadu4ecKux

METO/I0B 1 3JIEKTPOHHBIX CPE/ICTB;
- YMETbh ONEPUPOBATH MOHATUSAMU:
CIy4alHbIl ONBIT W CIy4yailHOE

coObITHE, BEPOSATHOCTD
CIly4alHOTO  COOBITHS; YMEHHE
BBIYHUCIISITh BEPOSITHOCTD c

UCIIOJIb30BaHUEM rpaduueckux
METO/IOB; TPUMEHSITH (HOPMYJIBI
CIIOKESHHS u YMHOXECHHS
BEpPOATHOCTEH,  KOMOMHATOpHBIE
dakTel U HOpMyNBI TIPU pELICHUU
3a/a4; OIEHMBAaTb BEPOATHOCTH
pEeaIbHBIX COOBITUI; 3HAKOMCTBO
CO  CIy4YaHBIMH  BEJIMYHMHAMU;
YMEHUE  TNPHUBOJUTH  MPHUMEPHI
OpPOSIBIIEHUS]  3aKOHAa  OOJBIINX
yucel B MIPUPOTHBIX "
OOIIeCTBEHHBIX SIBJICHUSX;

- YMETbh ONEPUPOBATh MOHATUAMHU:
TOYKa, npsmas, IIJIOCKOCTB,
IIPOCTPAHCTBO, JIBYIPAHHBIA YTOJI,
CKpEIIMBAIOIINECS psIMBbIe,
napajieIbHOCTb "
HNEePIEHIUKYIAPHOCTh MNPSAMBIX H
IIJIOCKOCTEM, yromn MEXIY
OPSAMBIMU, YTOJI MEXAY NPSMOU U
IJIOCKOCTBIO, yroi MEXy
IUIOCKOCTSIMH, paccrosiHue
OTTOYKH 110 IUIOCKOCTH,
paccTosiHUE  MEXAY IMPSMBIMH,
paccTosiHie MEXIYy IUIOCKOCTSIMH;
YMEHHE HCII0JIb30BaTh npu
pelIeHnH 3a7a4 U3yuyeHHbIe (aKThl
Y TEOpPEMBI IJIAHUMETPUH; YMEHHE
OLICHUBATh  pa3Mepbl OOBEKTOB
OKPY’KaloIllero MUpa;

- YMETbh ONEpPUPOBATh MOHATUSMHU:
MHOTOT'paHHUK, ceueHue
MHOTOT'PAaHHHKA, KyO,




napajiesenuesn, npu3Ma,
nupamuaa, Gpurypa u moBepxHOCTb
BpAILCHUS, LIMIMHIDP, KOHYC, LIap,
cdepa, CeueHUs burypsi
BpAILCHUS, IUIOCKOCTb,
Kacaromasicss chepsl, IWIMHIPA,
KOHYyCa, IUIOMA]h IOBEPXHOCTH
InmupamMubl, IIPU3MBEI, KOHYCa,
IWIMHAPA,  IUiomans  chepsl,
o0beM Ky0a, TNPSAMOYTOJBHOTO

napajuienenunesaa, MMpaMuUpbl,
IPU3MBIL, HWIMH]IpA, KOHYyCa, L1apa;
yMEHUue n300paxarb

MHOTOIPAHHUKHA U IOBEPXHOCTHU
BpalllEHUs, UX CEYEHUS OT PYKH, C
IIOMOILBIO YEepTEKHBIX
UHCTPYMEHTOB M DJIEKTPOHHBIX
CPEICTB;, YMEHHE paclo3HaBaTh
CUMMETPUIO B IIPOCTPAHCTBE;
YMETh PAaclO3HABATh IIPABUIIbHBIC
MHOTOTPaHHMKU;

- YMETh OLIEpUPOBATh IOHATHIMMU:
JBUKCHHE B IIPOCTPAHCTBE,

10/100HbIE buryps B
IPOCTPAHCTBE; UCIOJIb30BATh
OTHOIIIEHUE Iomanei
MOBEPXHOCTEN " 00BbeMOB

NOJOOHBIX (UTYp TNpH pELICHUH
3ajay;

- YMETh BBIYUCIIATH
reOMETPHUYECKUE BEJIMYUHBI
(nmuHa, yrona, MOWAAb, OOBEM,
IJIOIIAb MOBEPXHOCTH),

UCTIONB3YS U3ydeHHbIE (hOpMYIIBI U
METO/IBI;

- YMETb ONEPUPOBATh MOHATUSAMU:
MPSIMOYTOJIbHAs cucrtema
KOOpAMHAT, KOOPAMHATHI TOYKH,
BEKTOP, KOOpJAUHATBl  BEKTOPA,
CKaJSIpHOE IPOU3BEIECHHUE, Yol
MEXIY BEKTOPAMH, CyMMa
BEKTOPOB, IIPOM3BEJIEHUE BEKTOPA
Ha YHKCJIO0; HAaXOAWTh C IOMOILBIO
U3y4eHHBIX (HOPMYT KOOPIMHATHI
CepeIuHbl OTpe3Ka, pacCTOSHUE
MEXY IBYMSI TOUKaMU;

- yMeTb BBIOMpATh MOAXOASIIUI
W3YYEHHBI METOJ U1 pElICHUs

3a1a4H, pacro3HaBaTh
MaTeMaTUYECKUE (baxThI u
MaTeMaTHYeCKUe MOJIETIH B

OPUPOJHBIX W OOIIECTBEHHBIX
SIBIICHUSX, B MCKYCCTBE; YMETh




PUBOJIUTH PUMEPHI
MaTeMaTHYECKHUX OTKPBITHI
poccuiickoi u MHPOBOM
MaTeMaTUYECKON HAYKH.

- YMETh ONEpPUPOBATh MOHATUSMU:
OIpe/Ie/IEHUE, aKCHOMa, TEeopema,
CIIEICTBUE, CBOWMCTBO, MpPHU3HAK,
JI0Ka3aTeJIbCTBO,  PaBHOCHUJIbHBIE
(bopMyITUPOBKH; yMEHHE
dopmynmupoBath  obpaTHoe U
MPOTUBOIOJIOXKHOE YTBEPKACHUE,

NPUBOAUTH MIpUMEPHI u
KOHTPIIPUMEDBI, HCITIOJIH30BaTh
METO/1 MaTeMaTHUECKOMN
WHYKIUY; MPOBOJUTH
JIOKa3aTeJIbHbIE PACCYKICHUS TIPH
peleHuu 3ajay, OlLICHHBATh
JIOTUYECKYIO MPaBUILHOCTh
paccykJIeHU;

- YMETh OIEPUPOBATH MOHATHUIMU:
MHOKECTBO, IMOAMHOKECTBO,

Olepallii  HaJ] MHOXXECTBAMHU;
YMETh HCMOJb30BAaTh TEOPETUKO-
MHOXXECTBEHHBI  ammapar  Juis
OIHCaHMsI PEeATbHBIX MPOLECCOB U
SBIICHUW TIpU pEIIeHUH 3ajad, B
TOM 4YHCJIE W3 JPYruX Y4eOHBIX
IPEIMETOB;

YMETh ONEepUPOBATh MOHATHSIMU:
rpad, CBA3HBIM Tpad, nepeso,
IUKJI, Tpad Ha IUIOCKOCTH; YMEHUE
3aJaBaTh W OIHUCHIBATh T'padbl
pa3IUYHBIMHU crocobamu;
UCIIOJIb30BaTh rpagsl npu
peleHNH 3a1ag;

- yMeTh CBOOOJIHO OIEpPHPOBATH
MOHATHSIMU: codeTaHue,
NepeCTaHOBKa, YHCIO COYETaHWi,
YUCJIO  TEPEeCTaHOBOK,  OWHOM
HeioToHa; yMeHHe NPUMEHSTH
KOMOUHATOpHbIE bakTbI "
paccyKIeHMs Ui PelIeHus 3a1ay;
- YMETh OIEPHPOBATH MOHITHIMU:
HaTypaJbHOE YHUCIIO, LEJI0e YHUCIIO,

OCTaTOK 1o MOJYJIIO,
panuoHaIbHOE 4HCIIO,
HppaliOHAIbHOE qHCIIO,

MHOKECTBA HATYPaJIbHBIX, LIEJbIX,
palMOHANBHBIX, JEHCTBUTEIbHBIX
YyCell; YMEHHE  HCIOJb30BaTh
MIPU3HAKHU JICIIMMOCTH,
HAUMEHBIIUI OO NEeNUTENb U
HaMMEHbIIIee  OOIee  KpaTHoe,




anroput™ EBkimuaa mpu pemieHuun
3a/1a4; 3HAKOMCTBO C Pa3UYHBIMU
MO3UIIUOHHBIMU CUCTEMaMHU
CUHCJICHHUS;

- yMeThb CBOOOJHO OIEpPUPOBATh
MNOHSTUSMU: CTENEHb C IEJIBIM

[I0Ka3aTeIeM, KOpEHb
HATypaJbHON CTEIECHHU, CTENEHb C
palrOHaIbHBIM [IOKa3aTeIIeM,

CTENIEHb c JIEUCTBUTEIbHBIM
(BEIIECTBEHHBIM) MOKa3aTelieM,
Jorapudm Ymcia, CHHYC, KOCHHYC
U TAHT€HC MPOU3BOJIBHOTO YHCIA;

- YMETh OINEPUPOBAThH MOHSATUSIMHU:
TOKJECTBO, TOXJIECTBEHHOE
npeoOpazoBaHue, ypaBHEHHUE,
HEPAaBEHCTBO, CHCTEMa ypaBHEHUU
U HEPaBEHCTB, PaBHOCWIBHOCTD
ypaBHEHUM, HEPABEHCTB U CUCTEM,
panuoHaIbHbIC, HppaIOHATbHBIC,
MOKa3aTebHbIE, CTETICHHBIE,
JorapupMUUEcKue,
TPUTOHOMETPUUECKHUE YpaBHEHUS,
HEPABCHCTBA W CHCTEMBI; YMCHHUE
peliaTh ypaBHEHUs, HEPABEHCTBA U
CUCTEMBI C TIOMOIIBIO Pa3TUIHBIX
NPUEMOB; pemaTrh  YpaBHEHHS,

HEpaBEHCTBA
U CHCTEMBl C  TapaMeTpoM;
OPUMEHSTh ypaBHEHUH,

HEpaBEHCTBA, WX CHCTEMBI IS
pelIeHns MaTeMaTHYEeCKHUX 3aad U
3a/1ad W3 PaA3IMYHBIX O0yacTen
HAaYKU ¥ peabHON JKU3HH;

- yMeTb CBOOOJHO OIEpPUPOBATh
HNOHATUAMM: TpaduK  (QyHKIUH,
oOpatHast (YHKIHS, KOMITO3UIIHS
GyHkuui, auHeHHas (QyHKUIHA,
KBaJ[paTUIHAS byHKIHS,
CTereHHass (QYHKIUS C IeIbIM
MOKa3aTeleM,
TPUTOHOMETPUYECKHE  (PYHKIUH,
oOpaTHBIE  TPUTOHOMETPUYECKHE

¢yHKUIMHU,  MOKa3aTenbHass U
norapudmuyeckas GyHKIIY;
yMeHue CTPOUTH rpaduku
byHKINH, BBITTOJTHATH
npeoOpa3oBaHuUs rpaduKoB

(GyHKIMIA; yMEHHE WCIOIb30BaTh
rpadukn QYHKUUN U1 U3yYCHHS
IPOLIECCOB ¥ 3aBHCUMOCTEH TIpH
pelieHnn  3amad M3 JIPYTUX
y4eOHBIX  TNPEAMETOB W U3




peanbHOM  KW3HM;  BBIPAXKATh
dopMynaMu 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMU;

yMEHHE CBOOOJHO ONEpUPOBATH
HNOHSTUSAMH: YETHOCTh (PYHKIIHH,

NEePUOTUIHOCTD byHKkuuy,
OTPaHMYECHHOCTD GyHKIMH,
MOHOTOHHOCTh byHKkuuy,

AKCTpeMyM (PYHKITMH, HauOOJIbIIIEE
Y HauMeHbIIIee 3HaUYeHUs (PyHKIUU

Ha IPOMEKYTKE; yMEHHUE
IPOBOJIUTH UCCIICIOBaHHE
byHKIINY;

YMEHHE UCIOJb30BaTh CBOWCTBA H
rpaduku QyHKUUNA AT peIeHUs
ypaBHEHUI, HEPABCHCTB M 3aJ1a4 C
napameTpamu; HM300paxkaTh  Ha
KOOPAMHATHOM IUIOCKOCTH
MHOXECTBa PCIICHUI YpaBHECHUH,
HEPABEHCTB U UX CHUCTEM;

- yMeTh CBOOOJHO OIEPHPOBATH
MOHSITHSIMH: TIOCJICIOBATEIILHOCTb,

apudmeTnyeckas porpeccus,
reOMeTpHYCCKAs porpeccus,
OECKOHEUYHO yObIBaroIas
reOMeTpHYCCKast IPOTPECCHs;
YMCHHE 3a7aBaTh

IIOCJIE0BATENBHOCTH, B TOM YHUCIIE
C  TIOMOIIbIO  PEKYypPEHTHBIX

bopmyu;
- YMETh ONEPUPOBATh MOHATUSAMHU:
HENPEPBIBHOCTD byHKLHY,

acUMNTOTHl rpaduka QyHKUINH,
nepBass M BTOpas MPOU3BOJHAsA
GyHKIIUM, TEOMETPUYECKUH U
buznyecKuil CMBICT TTPOU3BOTHOM,
nepBooOpasHasi,  ONpeCTCHHBIN
UHTErpajl;  yMEHUE  HaXOJUTh
acUMNTOTHl rpaduka (QyHKUIUU;
YMEHUE BBIYUCIATH MPOU3BOIHBIC
CYMMBI, TPOU3BEICHUsI, YaCTHOTO
u KOMITO3UIIUHT byHKIHH,
HAXOJUTh YpaBHEHUE KacaTeJbHOMU
K rpadpuky GyHKIMH; YMEHHE
WCIIOB30BaTh TMPOU3BOJIHYIO IS
uccienoBanusi  QYHKIUH, I
HaXO0KJICHUS HaWIy4IlIero
peuieHuss B NPUKIAAHBIX, B TOM
YHClie COLUAIbHO-IPKOHOMUYECKUX
U GuU3MYECKUX  3aJayax, I
orpezeneHus CKOPOCTH u
YCKOPEHHMSI; HaXOJUTh IUIOMIAU U
00beMbl  uUTyp €  MOMOIIBIO
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WHTETpaia; MPUBOAUTH TPUMEPHI
MaTEeMAaTHYECKOTO MOJEITUPOBAHUS
¢ momompl auddepeHInaTbHbIX

YpaBHEHU;

- YMETb OIIEPUPOBAThH MOHATUSIMU;
KOMIUIEKCHOE 4HCIIO,
COIIPSIKCHHBIE KOMIUIEKCHBIE

4yucia, MOIAYJb M apryMEHT
KOMIUIEKCHOIO  4ucia,  ¢opma
3allUCM  KOMIUIEKCHBIX  YHCell

(reoMeTpuyeckas,
TPUTOHOMETPHYCCKAS "
anreOpanveckas); yMETh

IIPOU3BOJUTH apupMeTHIecKue
JEUCTBUSA c KOMILIEKCHBIMH
YUCJIAMHM; IPUBOJUTH IPUMEPHI

HCIIOJIb30BaHHUS KOMIIJIEKCHBIX
YHCell,

- yMeTh CBOOOJHO OIEPHPOBATH
IIOHATUAMMN CpeI{Hee
apudmeTHyecKoe, MeHaHa,

HauOoJIbIIIEE H HauMEHbIIIEE
3HAUEHUs, pa3Mmax, JAHCIEPCHS,
CTaH/JAPTHOE  OTKJIIOHCHHWE  JUIA
ONMCAHHWS  YHCJIOBBIX  JIAHHBIX;

yYMEHHE HCCIIeI0BaTh
CTATUCTUYECKUE JaHHBIE, B TOM
yuclie c MPUMEHEHUEM
rpapuIecKux METOJI0B "
3JEKTPOHHBIX CPEJCTB;
rpaguyecku HCCIIEIOBATh

COBMECTHBIE  HAOIOJCHHUS C
MIOMOIIbIO TarpamMM pacCceuBaHUs
U JIMHEMHOU perpeccuy;

- YMEeTh HAaxOJUThb BEPOSTHOCTU
COOBITMII €  HCIOJIb30BaHUEM
rpaguIecKux METO/IOB;
OPUMEHATh JJI pEelIeHHs 3ajad
(GOpMyIIBI CIIOKEHUS U YMHOKEHUS
BEPOSTHOCTEH, (OPMYIy IOJHOM
BEpOATHOCTH, popMmyny bepHysu,
KOMOWHATOPHBIE GbaxThI "
bopMyIIBI, OIICHUBATH
BEPOSITHOCTH PEATbHBIX COOBITHIA;
YMEHHE ONEepUpPOBaTh MOHATHUIMHU:

cly4yanHas BEJIMYMHA,
pacmnpeneneHue BEPOATHOCTEM,
MaTeMaTU4ecKoe 0’KHMJIaHUE,
JUCIIEPCUS u CTaHJapTHOE
OTKJIOHEHHE CIIy4alHOHN
BEJINYMHBI, byHKIIUN

pacnupCaACIICHUA n IIJIOTHOCTH
PAaBHOMEPHOI'0, IMOKa3aTCJIbHOI'0 "
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HOPMAaJIbHOTO pacmpeneseHui;
YMEHUE UCIOJIb30BaTh CBOMCTBA
U3YYEHHBIX paCIpeleNIeHuN Ui
pelleHusa 3a1ad; 3HAKOMCTBO C
HNOHATUSAMM:  3aKOH  OOJbIIUX
9Huced, METOAbl  BBIOOPOUYHBIX
MCCIIEJOBAHMI; YMEHHE
IIPUBOAUTH NPUMEPHI NPOSBICHUS
3aKkoHa  OOJBIIMX  4UCEed B
OPUPOAHBIX M OOIIECTBEHHBIX
ABJICHUSX;

- yMeTb CBOOOJHO OIEPUPOBATh
NOHATHAMM:  TOYKa,  IpsAMad,
IUIOCKOCTB, IIPOCTPAHCTBO,
OTpPE30K, JydY, IUIOCKUH yroJl,
JBYI'PAHHBIA YIOJ, TPEeXTPaHHBIN

yrod, nepeceKaronmecs,
napaJuellbHble "
CKpELIMBAIOIHECS psIMbIe,
[apajjIeIbHOCTh "
HNEePHIEHIUKYIAPHOCTh HPSAMBIX H
IIJIOCKOCTEH, yromn MEXIY
IOPSMBIMU, YTOJI MEXAY NpSMON U
IUIOCKOCTBIO, yroia MEXY
IUIOCKOCTSIMH; yMeHue

WCIIOJIB30BaTh IIPH PELICHUM 3a1a4
U3y4eHHble (aKTbl U TEOpPEMbI
IJIAHUMETPUH; YMEHHUE OLICHUBATh

pa3Mepsbl 00BEKTOB B
OKpYKaloIllleM  MHUpE;  yMEHHue
OIIepUpPOBAaTH MOHATUAMU:
MHOTOI'PAHHHUK, CEueHue
MHOI'OIrpaHHHKa, HpaBI/IJ'II)HI)II\/’I
MHOTOI'PAHHHUK, pu3Ma,

nupamMuja, purypa u noBepxXHOCTh
BpallleHus1, [IIMHIP, KOHYC, IIap,
chepa, pa3BepTKa TMOBEPXHOCTH,
CEUeHUs KOHyca U IIWIHHIPA,

napajuiesbHble ocH W
OCHOBAHHUIO, CeYeHHe  Iapa,
IJIOCKOCTh, Kacaromiasicst cqepsl,
HUAJIUHAPA, KOHYCa; yMEHUe
CTPOUTH CEUEHHWE MHOTOTPAHHHKA,
U300paxarh MHOTOI'PAaHHUKH,
burypsr u MTOBEPXHOCTH

BpallleHUsl, MX CEYEHUs, B TOM
YHClie C TOMOIIBIO AJIEKTPOHHBIX
CPEICTB;  yMEHME  IPUMEHATH
CBOICTBa reOMeTpUUECKUX (Uryp,
CaMOCTOSITENIFHO  (hOPMYJIMPOBATH
onpeziesieHUus] HM3y4aeMbIX QUryp,
BBIJIBUTaTh TUIOTE3bl O CBOMCTBAX
M TPU3HAKAX TEOMETPUYECKHX
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uryp, 000CHOBBIBATh WIIH

OIIpoOBEpraTb Ux; yMeHue
IIPOBOJUTH KJ1accu(uKauio
¢uryp mo pasziaMyHbBIM MpHU3HAKAM,
BBIIIOJIHATD HEo0X0IuMble

JIOTIOJTHUTEIIBHBIC TOCTPOCHHUS;
- yMeTh CBOOOJHO OIIEPHPOBATH
HNOHATHAMH:  TUIOIIAAb  (UTYPHI,
o0beM (urypspl, BeIMYMHA YIUIA,
paccrossHue  OT  TOYKH  JO
IUIOCKOCTH, PACCTOSIHUE MEXIY
OpSAMBIMH,  PAcCCTOSTHHE  MEXITY
IUTOCKOCTSIMH,  ILIOMIAb  CQEPHI,
IUIOINAAb TOBEPXHOCTH MTUPAMUIBI,
NpU3MbI,  KOHyCa,  IWIMHJpA,
o0beM Ky0a, MpsIMOYTOJIBHOIO
napajiesenure/a, MTUPaAMUJIBI,
IPU3MBI, HWIMHAPA, KOHYCA, I1apa;
YMEHUE HAaXOIUTh  OTHOIICHUE
00BEMOB IOAOOHBIX QUTYD;

- yMeTh CBOOOJHO OIEPHPOBATH

TOHSATHSIMH: JBIDKEHHE,
napaiesbHbINA HepeHoc,
CUMMETpUS Ha TIUIOCKOCTH W B
IPOCTPAHCTBE, IIOBOPOT,
npeoOpa3oBaHue noaoous,
nofoOHbIe  (QUIYpbl;  yMEHHE

pacrio3HaBaTh paBHbIE U TIOJJOOHBIE
¢Gurypsl, B TOM 4HcJi€ B MPHUPOJE,
HCKYCCTBE, apXUTEKType; yMEHHE

HCIIOJIB30BAaTh reOMCTPHUICCKUC
OTHOIICHMA, HaxXoauTb
TCOMETPHUICCKUC BCJINYHHBI

(nmuHA, yros, IUIOMIAAL, OOBEM)
IpH PEIICHUW 3aJad W3 JIPYTuX
yu4eOHBIX  TMpeIMEeTOB W U3
pEATTbHOM )KU3HU;

- yMeThb CBOOOJHO OIEpPHPOBATH
ITOHSATHSMM: MPSIMOYTOJTbHAS
CUCTeMa  KOOPJIMHAT,  BEKTOD,
KOOpPJUHATHl TOYKH, KOOPJIWHATHI
BEKTODA, cyMMa BEKTOPOB,
MIPOM3BEJICHUE BEKTOpa Ha YHCIIO,
pasnokeHue BEKTOpa Mo Oaswucy,
CKaJIsIpHOE IPOU3BEICHUE,
BEKTOPHOE TPOM3BEICHHUE, Yroll
MEXTY BEKTOpaMH; YMCHHE
HCIIOJIb30BaTh BEKTOPHBIA U
KOOPIMHATHBII METO/T JUIST
pElIeHUs TeOMETPUIECKUX 3a7a4d U
3ama4 TIPYTUX y4eOHBIX
PEIMETOB; OTIepUPOBATH
MOHATUSAMH: MaTtpuna 2X2 u 3X3,
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ONPEJIEITUTEIND MaTpULBbI,
reOMETPUYECKUI CMBICII
ONpPEIEIUTES;

YMCTb MOJACIUPOBATL PCAJIbHBIC
CUTyalll Ha SA3BIKC MATCMATHUKH,

COCTaBJISITh BBIPAKCHHUS,
YpaBHEHUs, HEPABEHCTBA M HX
CUCTEMBl 110 YCIIOBUIO 3aJayH,
HCCJIEI0BATh IIOCTPOCHHBIE
MOJIENH c UCIIOJIb30BaHUEM
amnmapara anreopsl,
MHTEPIIPETUPOBATh  IOJYyYEHHBIN
pe3yibTarT; CTPOUTH
MaTeMaTUYECKUe MOJIETHN c
MIOMOILIBIO F€OMETPUUYECKUX
HNOHSATUW M BEIMYMH, pellaTh

CBS3aHHBIC C HHUMH IIPAKTHYCCKHC

3a/1a4u; COCTAaBJISTh
BEPOSITHOCTHYIO MOJEJIb u
WHTEPIPETUPOBATh  IOJYYECHHBIN
pe3ynbTaT, pelarb IPUKIagHbIC
3a1a4u cpencTBamMu
MaTE€MaTU4YeCKOro aHajii3a, B TOM
4quUCIIe COLMAJIBHO-
SKOHOMHYECKOT0 U (U3UYECKOrOo
Xapaxkrepa;

- yMeThb BHIOMpATh MOAXOMASIIUI
METOA I pEUIeHUs  3a1ayu;
IIOHUMaHUE 3HAYMMOCTH
MaTE€MaTUKU B U3y4YEHUU
OPUPOJHBIX U OOIIECTBEHHBIX

ImponeccoB " HBHGHHﬁ; YMCHUC
pacrio3HaBaTb IMMPOABJICHUC
3aKOHOB MATCMAaTHKHU B UCKYCCTBEC,

YMETH NIPUBOJIUTH IIpUMEpPEHI
MaTEMaTHYECKHUX OTKPBITHI
poccuiickon nu MHUPOBOMU

MaTeMaTH4eCKOi HAayKHN

OK 02 Hcnons3oBarb
COBpPEMEHHBIC CPEJICTBA

NOWCKa, aHaIM3a H
WHTEpIpETann
uHpopManuy, u
UH(POPMAaLMOHHbIE
TEXHOJIOTUHU TUTSt
BBITTOJIHEHHS 3a1a4
npodeCCHOHATTBHON
JeSITeIbHOCTH

B oGnactu OEHHOCTU HAY4YHOI'O

MTO3HAHHUS: -c(OpMUPOBAHHOCTH
MHUPOBO33pEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS  HAYKH H
00111eCTBEHHOM MPAKTHUKH,
OCHOBaHHOTO Ha JWAJIOTE KYIbTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B IOJUKYIBTYPHOM
MUDE;

- COBEpILEHCTBOBAaHUE S3BIKOBOM U
YUTATEJIILCKOM  KYJIBTYpbl  Kak
CPEICTBA B3aUMOJCHCTBUS MEXIY
JIXIOABMH W TO3HAHUA MHUPA,

OCO3HAHUE IIEHHOCTH Hay4YHOU

- YMCTH ONICPpUPOBATH INMOHATHUAMU:

panroHanbHas byHKIMS,
nokaszaresabHas byHKIMA,
CTEIIEHHAas byHKIMS,
JorapupmMuyecKas byHKIHSA,
TPUTOHOMETPUYECKHE  (PYHKIUH,
oOparHble  (QYHKIUH;  yMEHHE
CTpOUTh  TpadUKU  U3YYEHHBIX

(GyHKIMM, UCHONB30BaTh TpapUuKu
OpU  M3Yy4YEHUM TPOLECCOB U
3aBUCHUMOCTEH, TpHU  PEHICHUHU
3agad W3 JIpYTUX  Y4eOHBIX
MPEIMETOB M 3a/lad U3 peajbHOMU
KHU3HH;, BBIpaXaTb (opMyiIamu
3aBUCUMOCTH MEXJly BEJIMUYNHAMY;
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JeATEIbHOCTH, TOTOBHOCTb
OCYLIECTBIIAATh  IPOCKTHYKD U
UCCIIEN0BATEIBCKYIO E€ATEIBHOCTD
WHJUBUIYaJIbHO U B I'PYIIIIE.

Osnagenue YHUBEPCaTbHBIMHU
y4eOHBIMU [I03HABATEILHBIMU
NEUCTBUSIMU:

B) paboTa ¢ nHpopMaIuei:
- BJIJCTh HABBIKAMH TIOJYYCHHUS

uHpOpMallUM U3  HUCTOYHHUKOB
pa3sHbIX THIIOB, CAMOCTOSITEIBHO
OCYLIECTBIIATh  IIOMCK,  aHAJM3,
CUCTEMATU3ALNIO "
UHTEPIIPETALINIO uHpOpMALUU
pasNMyHBIX ~ BUAOB U dopMm
IIpEJICTaBICHMUS;

- co3llaBaTh TEKCThl B Pa3JIMYHBIX
dbopmarax Cc y4eTOM Ha3HAUYCHHS

uHpopmarun u LIeJICBOM
ayAUTOpPHH, BBIOMpAst
ONTUMAJIEHYIO bopmy
MIPEJICTABJICHHSI BU3YaU3allNN;

- OIEHUBAaTh  JIOCTOBEPHOCTb,
JETUTUMHOCTh MH(POpMAIUH, €€
COOTBETCTBUE MIPaBOBBIM u
MOPaTbHO-ITHYECCKUM HOPMaM;

- HCITO0JIb30BaTh CpencTBa
UH(OPMAIIMOHHBIX u
KOMMYHHKAITHOHHBIX ~ TEXHOJIOTUN
B pelieHuu KOTHUTHBHBIX,
KOMMYHHKATHBHBIX u
OpraHU3aIMOHHBIX 3a7a4 c
COOIIOIEHUEM TpeboBaHUt
HPTrOHOMUKH, TEXHHUKH
0e30IacHOCTH, TUTHEHEI,

pecypcocOepexeHusi, MpaBOBBIX H
OTUYECKUX HOPM, HOpM
nH(OPMAIMOHHON 0E30MaCHOCTH;

- YMETb OIIEPUPOBATh NOHATUAMU:
TOKJI€CTBO, TOXKJIECTBEHHOE
npeoOpa3oBaHue, YPaBHEHHUE,
HEPaBEHCTBO, CUCTEMA ypaBHEHUU
U HEPABEHCTB, PaBHOCHUIIBHOCTH
ypaBHeHHﬁ, HCPAaBCHCTB U CUCTEM
panuoHaIbHBIEC, MPPAaLMOHAIbHbIE,
II0Ka3aTeNbHbIE, CTCIICHHBIE,
JgorapupmMuyuecKue,

TPUTOHOMETPUYECKUE YPaBHEHUS,
HEPAaBEHCTBA M CHCTEMBI; yMETb
peuaTts ypaBHEHUS, HEPABEHCTBA U
CUCTEMBI C IIOMOIIBIO Pa3IUYHBIX

IIPUEMOB;  pEIIaTh  ypPaBHEHUS,
HEPaBEHCTBA U  CHCTEMBI C
apameTpoM; IIPUMEHSATH
YpaBHEHUs,  HEPABEHCTBA,  MX
CHUCTEMBI JUTS peueHus

MaTeMaTUYECKUX 3a/1a4d U 3aJa4 U3
pa3nuyHBIX O0JIacTeil HayKHu U
pEalbHOM JKU3HY;

- yMeTb CBOOOJHO OIEPUPOBAThH

HOHSATHAMMU: JBMKEHHE,
napauyIeIbHbIN IIEPEHOC,
CUMMETpUS Ha IUIOCKOCTM U B
IIPOCTPAHCTBE, MTOBOPOT,
npeoOpa3oBaHue noaoous,
oJ00HbBIE burypsi; YMETH

pacro3HaBaTh paBHBIE U MTOJA00HBIE
burypsl, B TOM 4HcIie B MPHUPOJE,
UCKYCCTBE, AapXUTEKTYpe; YMETh
HCII0JIb30BaTh r€OMETPUYECKHE
OTHOIIICHUS, HaxOJ/IUTh
F€OMETPUUYECKHIE BEJINYUHBI
(nMHA, yroJ, IJIONIAlb, 00BEM)
IpU pELIEHUH 3aJady M3 APYrux
yu4eOHBIX  MpeIMEeTOB U U3
peabHOM KU3HU

- BIIQJICTh HaBBIKAMHA

pacro3HaBaHUs " 3aIIUTHI

uHpopmanuu, HHGOPMALMOHHON

0€301MacHOCTH JIMYHOCTH
OK 03 ITnanupoBats u | B obnactu JlyXOBHO- | YMETb OIIEpUPOBATh IOHATHUAMHU:
peaan30BbIBATH HPaBCTBEHHOT'O BOCITUTAHMS: panMoHabHbIE,
coOCTBEHHOE - c(hOpMUPOBAHHOCTH | UppallMOHATIbHbIE, IOKA3aTeIbHBIE,
npodecCHOHAIbHOE U | HPAaBCTBEHHOTO CO3HaHUS, | CTENIEHHble,  JiorapupMuIecKue,
JMYHOCTHOE Ppa3BUTHE, | STHUECKOTO TIOBEICHHUS; TPUTOHOMETPHUYECKHE YpaBHEHUS
peANPUHUMATENIBCKYIO | - CHOCOOHOCTh OLIEHUBATh | U HEPABEHCTBA, NX CHCTEMBI;
JESITEIbHOCTD B | CUTYalHIO u IPUHUMATD | - YMETh ONEPHUPOBATH MOHATHIMHU:
npodeccuoHaIbLHON OCO3HaHHbBIE peleHusl, | MHOTOTPaHHUK, CeueHHe
chepe, UCMHONB30BATH | OPUEHTUPYSICH ~ HAa  MOpPAJIbHO | MHOIOI'PaHHHKA, KyoO,
3HaHUS 10 (PUHAHCOBOW | HPABCTBEHHBIE HOPMBI U IICHHOCTH; | MapajliesIenuIe], npusma,
IPaMOTHOCTH B | - OCO3HAHME JMYHOIO BKJIaJa B | NUPaMuAa, GUrypa u MOBEPXHOCTb
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Pa3IUYHBIX )KU3HCHHBIX
CUTyalusax

MOCTPOCHUE
Oymyero;
- OTBETCTBEHHOE OTHOIICHHE K
CBOMM POJUTEISIM U (WJIK) IPYTrUM
YJIeHaM CEMbH, CO3JaHHI0 CEMbU
Ha OCHOBE OCO3HAHHOI'O MPHUHSTHUS
[IEHHOCTEH CEMEUHOM JKW3HU B

YCTOMYMBOTO

COOTBETCTBUU  C  TPAJAULHUSIMU
HapoaoB Poccuu;
OBnanenue YHUBEpCaIbHBIMU

PEryJIATUBHBIMU JICUCTBUAMU:

a) caMOOpTraHu3aLUs:

- CaMOCTOSITETIbHO OCYILECTBISATh
[IO3HABATEIIbHYK0  JESTEIbHOCTb,
BBISIBJISITH TPOOJIEMBI, CTAaBUTh U
dbopmynupoBaTh COOCTBEHHBIE
3a1a4n B o0Opa3oBaTelbHOI
JNESTCIIBHOCTH U JKU3HCHHBIX
CUTYaIlUsX;

- CaMOCTOSITEJIbHO  COCTaBJISATh
IUIaH ~ pelleHuss MOpoOJeMbl ¢
YU4E€TOM HMEIOLIUXCSI  PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U
IIPEATIOYTEHU;

- JaBaTh OLICHKY HOBBIM
CUTYalHSIM; CIoco0CTBOBATH
(GOpPMHUPOBAaHUIO U  TIPOSIBICHUIO
IIMPOKON JpYAUIIMU B  Pa3HBIX
o0jlacTIX  3HAHWH, IIOCTOSIHHO
MOBBIIIATh CBOM 0Opa3oBaTeIbHBIN
U KyJIbTYPHBIA YPOBEHB;

0) CAMOKOHTPOJIb:

UCIIOJIb30BaTh MpHEMbI pediexcun

JUIsL  OIIEHKH CHUTYyalllH, BbIOOpa
BEPHOTO PEIICHUS,

- yMeTh OIICHHBaThb pHUCKU U
CBOGBpeMCHHO HpI/IHI/IMaTB
pEIIeHUs TT0 UX CHIKEHUIO;

B) OMOIMOHAJBHBIA  HHTEIJIEKT,
MPEeIOJIararo i
c(hopMUPOBAHHOCTH:

BHYTpEHHEN MOTHBAIIHH,
BKJIFOYAIOIEN CTpEMJICHHE K

JOCTMKEHUIO LEeIM U YCIEXY,
OINITUMH3M, WHUIIMATHBHOCTb,
YMEHHE JIEMCTBOBAaTh, UCXOAS W3
CBOMX BO3MOXKHOCTEH;

- IMMATHH, BKITIOYAOIIEH
CIOCOOHOCTh TMOHUMATh
HYMOIIMOHAIBHOE COCTOSTHUE
JIpYTUX, YYUTBIBATH €r0  IPH
OCYHICCTBJIICHUU KOMMYHUKAIIUH,
CITIOCOOHOCTh K COYYBCTBHUIO U

BpallleHus1, [MIIMHIP, KOHYC, IIap,

cepa, CeueHUs burypsi
BpAIIICHHSI, IUIOCKOCTb,
Kacaromasicss chepsl, IWIHHIPA,

KOHyCa, IUIOMAgh IOBEPXHOCTH
nmupamMubl, IIPU3MBEI, KOHYCa,
WIMHAPA,  IUiomans  cdepsl,
o0beM Ky0a, TNPSAMOYTOJIBHOTO
napajiesenumnesa, HHPAMH/IBI,
[IPU3MBI, HUIUH/pPA, KOHYCAa, 11apa;
yMEHUE n300paxkath
MHOI'OTpaHHUKH W IHOBCPXHOCTHU
BpAILICHUS, UX CEYCHHS OT PYKH, C

IIOMOIIBIO YCPTCIKHBIX
HHCTPYMCHTOB W  DJICKTPOHHBIX
CpCACTB; YMCTb paciio3HaBaTb
CUMMCTPHIO B IMPOCTPAHCTBE;

YMETb paclo3HaBaTh IPaBUJIbHBIC
MHOT'OTPaHHMKU;

- YMETb ONIEPUPOBATH TOHITUSIMHU:
IPSIMOYTOJIbHAS cucrema
KOOpAMHAT, KOOPAMHATHl TOYKH,
BEKTOP, KOOpAWHATBl  BEKTOPA,
CKaJIIpHOE IPOU3BEJCHHUE, YIOJl
MEXIY BEKTOPAMH, CyMMa
BEKTOPOB, IIPOM3BE/IEHUE BEKTOpa
Ha YUCIJIO; HAXOAWUTh C IOMOIIBIO
U3y4eHHBIX (HOPMYT KOOPIMHATHI
CEpeIMHbl  OTPE3Ka, PpACCTOSIHHE
MEXY IBYMS TOUKaMU
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COTIEPEKMBAHHUIO;

- COLIMATTBHBIX
BKITIOYAOIITIX
BBICTPaUBAaTh OTHOIICHHUS C
JOPYTUMH  JIIOABMH, 3a00THUThCH,
MPOSIBIISATE MHTEPEC W pa3peliaTh
KOH(JIUKTBI

HaBLIKOB,
CIIOCOOHOCTH

OK 04 DddextuBHO
B3aUMOJICHICTBOBaTh U
paboTaTh B KOJUICKTUBE
U KOMaHj1e

TOTOBHOCTh K  CaMOpa3BUTHIO,
CaMOCTOSITEJIbHOCTH u
CaMOOIIPENIENICHUIO;

- OBJIAZICHHE HAaBBIKAMU Yy4eOHO-
UCCIIEN0BATENIBCKOM, MPOEKTHOW H
COLIMAJIBHOM JeSITEIbHOCTH;
OBnanenue YHUBEpCAIbHBIMU
KOMMYHHUKaTUBHBIMH JEHCTBUSAMMU:
0) coBMeCTHasl 1eATEeIbHOCTD:

- IOHMMaTh M  HCHOJb30BATh
npeuMyliecTBa  KOMaHIHOH |
UH/IMBUYaJIbHOU paboThI;

- IIPUHUMATh LEJIH COBMECTHOMU
JeSITeIbHOCTH, OPraHU30BbIBAThH U
KOOPJAWHUPOBATh JCHUCTBHS 1O €e
JOCTH)KEHUIO: COCTABIIATh IUIaH
JICUCTBUM, pacCHpeAciATb pPOJIH C
y4€TOM  MHEHMH  Y4YaCTHHKOB
00cyX1aTh pe3yJIbTaThl
COBMECTHOM paboThI;

- KOOPJWHUPOBATh W BBINOJHSITH
paboTy B YCIOBUSIX pEalbHOTO,

BUPTYaJILHOTO u
KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYILIECTBJIIATH MMO3UTHBHOE
CTpaTErMYeCKOe  TOBEJACHHUE B

Pa3IMYHBIX CUTYalMsX, NMPOSBIATH
TBOPUYECTBO U BOOOpakeHUE, ObITH
MHUIIMATUBHBIM. OBnanenne
YHHUBEPCATbHBIMU PETYISTUBHBIMU
JIEHCTBUSMU:

') MPUHSTHE Ce0s U IPYTUX JIFOICH:
- IPUHUMATh MOTUBBI U apTyMEHTHI
Jpyrux JIIOAEeW TpU  aHauu3e
pE3yJIBTAaTOB JIEATENbHOCTH;

- IIpU3HaBaTh CBOE MPABO U IPaBO
JIPYTHX JII0IeH Ha OLIUOKY;

- pa3BUBAThH CIOCOOHOCTh
MOHUMATh MHUP C TO3UIMH JPYroro
4eJI0BeKa

- YMETh OINEPUPOBAThH MOHSATUSIMHU:
CIIy4YalHBIM OMNBIT MW Clly4alHOE
coObITHE, BEPOSTHOCTD
CIIy4aiflHOrO  COOBITHSI;  yYMETh
BBIUUCIIATH BEPOSTHOCTH c
UCIIOJIb30BaHUEM rpaduueckux
METOJIOB; TPHUMEHATH (OpMyIIBI
CIIOKESHHS u YMHOXECHHS
BEPOSATHOCTECH,  KOMOWHATOPHBIC
dakTel U HOpMyNBI TIPU PELICHUU
3a/a4; OIICHWBATh BEPOSTHOCTH
pealbHbIX COOBITHII; 3HAKOMCTBO
CO  CIIyYallHBIMH  BEJIUYHHAMU;
YMEHHE  MPUBOJUTH  MPHUMEPHI
NPOSIBIICHUSI  3aKOHA  OOJIBIITUX
qucen B MPUPOIHBIX u
OOIIECTBECHHBIX SIBJICHUSX;

- yMeThb CBOOOJHO OIEpPUPOBATh
MOHSITHSMH: CTENICHb C IIEJBIM
MOKa3aTeNeM, KOPEHb
HaTypaJbHON CTENEHH, CTENEHb C
parroHaIbHBIM MoKazaresem,
CTEIICHb C JEUCTBUTEIILHBIM
(BEIIECTBEHHBIM) MOKa3aTeleM,
norapum Yuclia, CHHYC, KOCHHYC
¥ TAHT€HC MPOU3BOJIILHOTO YHCTIA;

- yMeTb CBOOOJHO OIEpPUPOBATh

HNOHATUAMM: TpaduK  (QyHKIUH,
oOpatHast (YHKIHS, KOMITO3UIIHS
GyHkuui, auHeHHas ~ QyHKUWA,
KBaJ[paTUIHAS byHKIHSA,

CTereHHass (QYHKIUS C  IeIbIM
MoKa3aTeseM,
TPUTOHOMETPHUUYECKHUE
oOpaTHBIE  TPUTOHOMETPUYECKHE
byHKkuuy, nokaszatreiabHas |
JorapupmMuyecKas byHKLINY;
YMETb CTPOUTH I'paduku QyHKIIHH,
BBITOJIHATH npeoOpa3oBaHus
rpadukoB QpyHKUINH;

- yYMeThb WHCIOJb30BaTh TIpaduKu

byHKIHIH,

byHKIHHA TUTSt H3y4YCHUS
IIPOLIECCOB U 3aBUCHUMOCTEH IpHU
pemieHnu  3agad U3 JPYTHX
y4eOHbIX  NpPEIMETOB M U3
pealbHOM  JKM3HHM;,  BBIPAXKATh
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dbopMynaMu 3aBUCHMOCTH MEXIY
BEJIMYUHAMU;

- CBOOOIHO OIIEpUPOBATH
HNOHATUSMH: YETHOCTh (PYHKIIUH,
HEePHOANIHOCTH GyHKIMH,
OTrpaHUYEHHOCTh byHKkuuy,
MOHOTOHHOCTb GyHKIMH,

IKCTpEMYM (DYHKIMH, HauOoIbIIee
Y HavMeEHbIIIee 3HaYCHUsT (DYHKIIMH
Ha IPOMEXKYTKE; YMETb IMPOBOJUTH
uccleoBaHue QyHKIINH;

- YMETb HCIOJb30BaTh CBOICTBA U
rpa¢uku QYHKIUN I8 pereHus
ypaBHEHMI, HEPABEHCTB M 3a/1a4 C
napameTpamu; HM300paxkaTh  Ha
KOOPAMHATHOM IUIOCKOCTH
MHOXECTBa PCIICHUIH YpaBHEHUH,
HEPaBEHCTB U UX CUCTEM

OK 05 OcymuecTBisiTh
YCTHYIO U TIHCbMEHHYIO

KOMMYHUKAIUIO Ha
rOCyIapCTBEHHOM
SI3BIKE Poccuiickoit
denepauul € y4eTOM
0COOEHHOCTEN
COIMATLHOTO u
KYJIbTYPHOTO
KOHTEKCTa

B obnactu 9CTETUYECKOTO
BOCIIUTAHUS:

- DCTETHYECKOE OTHOILIEHHE K
MUpPY, BKJIIOYas 3CTETUKY ObITa,
HAyYHOTO u TEXHUYECKOTO
TBOpPUYECTBA, CIOPTa, TpyAa H
00IIIeCTBEHHBIX OTHOIIECHHI;
CIIOCOOHOCTh BOCIPUHHUMATh
pa3iauuHble  BUABI  UCKYCCTBAQ,
TPaJUIIAA U TBOPUYECTBO CBOETO H
JIPYTHX HapOJIOB, OIIYIIATh
AMOILMOHAIBLHOE BO3JCHUCTBHE
HCKYCCTBA,

- yOXKJIEHHOCTh B 3HAYUMOCTH JIJIs
JIMIYHOCTH n oOmecTBa
OTEUECTBEHHOTO W MHPOBOTO
HCKYCCTBA, STHHYECKUX
KYJIBTYPHBIX TpaauIi 51

HapOJIHOTO TBOPYECTBA;
- TOTOBHOCTh K CaMOBBIP2)KCHHUIO B
pasHbIX BUAX HCKYCCTBA,
CTpEMJIEHHE TIPOSIBIIATH KauyecTBa
TBOPYECKOH JTMYHOCTH;

OsnageHne YHUBEPCAIbHBIMHU
KOMMYHHKATHUBHBIMH JI€HCTBUSMU;
a) oO1IeHue;

- OCYIIECTBIATh KOMMYHHUKAIIMH BO
BceX cdepax KHU3HH;

- pacmo3HaBaThb HeBepOalbHbIE
cpeAcTBa  OOLIEHHs, TOHUMATh
3HAYEHWE COLHUAIBHBIX 3HAKOB,
pacrio3HaBaTtb MPENOCHIIKI
KOH(JIMKTHBIX CUTYyalui u
CMSr4aTh KOH(IUKTBL;

- Pa3BEpHYTO M JIOTMYHO M3J1arathb

- YMCTH OIICpUPOBATH IMOHATHUAMU:

cpemHee apudmernueckoe,
MeliuaHa, HauOoJIbIIIee u
HaMMCHBIICC 3HAYCHHA, pasMmax,
JUCTICPCHS, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa;
yMEHHUE U3BJICKATh,

UHTEPIIPETUPOBaTh HH(OPMAIUIO,
NpEeCTaBICHHYI0 B Ta0iuIax, Ha
JyarpaMMax, rpadukax,
OTpaXKaIOIIYI0 CBOMCTBA pEaJIbHBIX
MPOLIECCOB " SIBJICHUIA;

OPEICTaBIsITh  MHPOpPMAIUIO ¢
MOMOIIbIO TaOJUI] U JHarpamm;
HCCJIEe10BATh CTaTUCTUYECKHUE
JaHHbIE, B TOM  4YHCJIE C
MPUMEHEHHUEM rpaduueckux

MCTOJO0B U JJICKTPOHHBIX CPCIACTB,
- YMCThH ONICPpUPOBATH INMOHATHUAMU:

TOYKa, npsimasi, MJIOCKOCTD,
IIPOCTPAHCTBO, JBYTPAHHBIN YIOJI,
CKpeIlMBaOIIHEeCcs MpsIMbIE,
NapajuIeIbHOCTD u

MEePHEeHIUKYISIPHOCTh MPSIMBIX H
IUIOCKOCTEM, yroi MEXIY
IPSIMBIMHU, YIOJI MEXAY NPSAMON U
IJIOCKOCTBIO, yroi MEXy
IUIOCKOCTSIMH,  pPacCTOSHUE  OT
TOYKH J0 IJIOCKOCTH, PACCTOSIHHE

MCKIY IMpAMBbIMH, pacCTosAHunC
MEKAY MIIOCKOCTAMU,
- YMCTb HCIIOJB30BaTh npu

pelIeHnH 3a7a4 U3yuyeHHbIe (aKTh
U TEOpEMBbl IUIAHUMETPHUH; YMETh
OLICHMBATh pa3Mepbl O0OBEKTOB
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CBOIO TOYKY 3pEeHUs C | OKPY’KaroIlero Mupa

HCII0JIb30BaHUEM SI3BIKOBBIX

CpENCTB
OK O6 [IlposiBiasaTh | -  oco3HaHWE  OOYYAIOMIUMHUCS | - YMETh ONEPUPOBATH MOHATHIMU:
rpaXkJaHCKO- POCCUICKOM IPAKJAHCKON | IPSAMOYTOJIbHAsS cucrema
MaTPUOTUYECKYIO UJICHTUYHOCTH; KOOPJIMHAT, KOOPJIMHATHI TOYKH,
IIO3ULIHIO, - LCJICHANPABICHHOE  pa3BUTHE | BEKTOP, KOOpPAMHATBI  BEKTOPA,
JIEMOHCTPHUPOBATH BHYTPEHHEHN NO3ULIUU CKAJIIPHOE TMPOU3BEACHUE, YIoJl
OCO3HAaHHOE ITOBEJCHUE | JUYHOCTH Ha OCHOBE JYXOBHO- | MEXKIY BEKTOpPaMHU, CyMMa
Ha OCHOBE | HPAaBCTBEHHBIX LIEHHOCTEN HAPOJOB | BEKTOPOB, IIPOU3BEIECHUE BEKTOpa
TPAIULIHOHHBIX Poccuiickoit denepanuu, | HA YKHCIO; HAXOJUTH C MOMOLIBIO
o011eue0BeuecKux HUCTOPUYECKHX U HAlMOHAIBHO- | U3YYEHHBIX (OPMYIT KOOpPJIMHATHI
LEHHOCTEH, B  TOM | KYJbTYPHBIX TpaauLUy, | CEPEIUHBl OTPE3Ka, pPacCTOSHUE
qucIie c yueToM | popMuUpOBaHUE CUCTEMBI | MEXAY JBYMS TOUKaMU;
rapMOHM3aLIN 3HAYUMBIX LEHHOCTHO-CMBICIIOBBIX | YMETh  BbIOMpaTh  MOAXOJSALIMIMA
MEXHAIlMOHAIBHBIX U | YCTAHOBOK, W3Y4YEHHBI METOJA MAJid pelleHUus
MEXXPETUTNO3HbIX AHTUKOPPYINIIMOHHOIO 3a/1a4u, pacro3HaBaTh
OTHOILICHHUH, MHPOBO33pEHHUSI, IPABOCO3HAHUS, | MATEMaTHUYECKUE bakTbI u
IPUMEHSTh CTaHAAPTHI | IKOJIOTMUECKON KYJbTYpbI | MATEMAaTHYECKUE MOJIEIIH B
AHTUKOPPYIIUHUOHHOTO | CIOCOOHOCTH CTaBUTh 1€l U | IPUPOAHBIX W OOIIECTBEHHBIX
MOBE/ICHUS CTPOUTH >)KU3HEHHBIE IJIaHBI; SIBIICHUSIX, B UCKYCCTBE;

B 4acTH IPaXKJAHCKOIO | YMETb  MPUBOJUTH  IPUMEPHI

BOCIIUTaHHUS: MaTEeMaTUYECKUX OTKPBITHH

- OCO3HaHUE CBOUX | POCCUICKOMN u MUPOBOM

KOHCTUTYITHOHHBIX npaB U | MAaTEMAaTHYECKON HAYKH.

00s13aHHOCTEH, yBaK€HHE 3aKOHA U
IIPABOIIOPSIKA;

- NIPUHSATHE TPaTUIIMOHHBIX
HalnmTMOHAJIBbHBIX,
0011IeYeIIOBEYECKHUX
FyMaHI/ICTI/I‘IGCKI/IX nu
JIEMOKPATUYECKHUX IICHHOCTEH;

- TOTOBHOCTH HpOTI/IBOCTOHTI)
UJICOJIOT I

HKCTPEMH3Ma, HAIHOHAIN3MA,
KceHopoouu,

}II/ICKpI/IMI/IHaHI/II/I 10 COoIMaJIbHBIM,
PEITUTHO3HBIM, PacoBbIM,

HanOHAJIbHBIM HpI/I3HaKaM;

- TOTOBHOCTh BECTH COBMECTHYIO
NCATCIIBHOCTD B I/IHTepeCElX
TPaXKAaHCKOTO o0I111eCTBA,
y4acTBOBaTh B CaMOYITPABICHHH B
0011eo0pa3oBaTenbHOM
OpraHu3anuu u
IOHOIIIECKUX OpPTaHU3aIUsiX;
- YMEHHE B3aWMOJICUCTBOBATH C
COLIUAJIbHBIMHU I/IHCTI/ITYTaMI/I B
COOTBETCTBUU C MX (DYHKIUSIMU H
Ha3HAYCHUEM;

- TOTOBHOCTh K TYMaHUTApHOW W

JETCKO-

- YMETb ONEpPHUPOBATH MOHATUIMU:
CIIy4alHBI ONBIT W CIy4alHOE
coObITHE, BEPOSITHOCTD
CIIy4alHOrO COOBITHS; - YMETh
BBIYUCIISATh BEPOSITHOCTD c
HCITOJIb30BAaHUEM rpaduyeckux
METO/IOB; TPUMEHATH (HOPMYJIbI
CJIOKEHUS " YMHOKEHUS
BEPOSTHOCTEH,  KOMOWHATOpPHBIE
dakThl U GopMyNBl IPU pEIICHUU
3a1a4; OIICHHMBAaTh BEPOSTHOCTH
peabHBIX  COOBITHI; 3HAKOMCTBO
CO  CIy4YalHBIMH  BEJIMYHUHAMU;
YMEHUE  TNPHUBOJUTH  MPHUMEPHI
OpPOSIBIIEHUS  3aKOHAa  OOJBIINX
qucen B MIPUPOIHBIX "
OO0IIECTBEHHBIX SBJICHUAX
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BOJIOHTEPCKOM AESITETbHOCTH;
NaTPUOTUYECKOTO BOCTIMTAHUS:

- c(OpMHPOBAHHOCTH POCCHICKOM
TpaXKJaHCKOM HWIEHTUYHOCTH,
NaTPUOTH3MA, YBAXKEHHSI K CBOEMY
HapoJly, YyBCTBA OTBETCTBEHHOCTHU
nepen PonuHoi, TopaocTH 3a CBOM
Kpai, cBor0 PonuHy, CBOM S3BIK H
KYJIbTYpY, MPOILJIOE U HACTOsIIEe

MHOTOHAIIMOHAJILHOTO Hapojia
Poccuu;

- I[CHHOCTHOE OTHOIICHHE K
roCyapCTBEHHBIM CHMBOJIaM,
HUCTOPUYECKOMY U  HPUPOAHOMY
HACIICIUIO MMaMSATHHKAM,

TpaguuussM  HaponoB  Poccun,
noctwxkeHussMm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTHUIX U

TPYAE;

- uuaenHas yOEXIEHHOCTb,
TOTOBHOCTD K CIIY’KEHUIO U

3alIUTE OreuecTBa,
OTBETCTBEHHOCTb 3a €ro Ccyus0y;
OCBOCHHBIE oOyuarmuMucs
MEXIIPEIMETHbIE  TOHATHA U
YHUBEpCAJIbHBIE yueOHbIe
JeicTBUs (perynsiTUBHBIE,
IIO3HABATEIILHBIE,
KOMMYHHUKaTHBHBIE);

- CIIOCOOHOCTh UX HMCIIOJIb30BaHUS
B ITO3HABATEIILHOM

u COLIMAJILHOM MPaKTHKE,
TOTOBHOCTE K

CaMOCTOSITEIbHOMY TIJIaHUPOBAHUIO
u OCYILIECTBICHUIO  y4yeOHOU
JIeSITeIIbHOCTH, OpraHu3aluu
y4eOHOr0  COTpyJHHUYECTBA  C
MeAarorndyecKuMu paboOTHUKAMU U
CBEPCTHHKAMH, K YYacCTHIO B
MOCTPOECHUH

VHIUBUYAJIBHOMN
00pa3oBaTeNbHON TPACKTOPHUH;

- OBJIaJICHUE HaBBIKAMU Y4YEOHO-
HCCIIEIOBATENILCKOM, MPOECKTHON U
COITHMAJILHOM NeITEeILHOCTH
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OK 07 CogpelicTBoBaTh

- HE IIpUHUMATh ,Z[CP'ICTBPIX,

- YMETbh ONEpPUPOBATh MOHATUSMHU:

COXPaHEHHUIO NPUHOCAIIME Bpel OKpyKaromien | (yHKIMs, HempepbiBHAS (DyHKITHS,
OKpYy’Karollel  cpelsl, | Cpese; IPOM3BOJIHAS, nepBooOpasHas,
pecypcocOepexxeHuto, | - YMETh IIPOrHOZUPOBATh | ONPENEICHHBI HMHTErpall; YMETh
OPUMEHATh 3HaHHUA OO0 | HEOJAroNnpHsTHBIE SKOJIOTMYECKHE | HAXOAUTh IIPOM3BOJIHBIE
U3MEHEHUU  KJIMMATa, | OCAEACTBUS  IPEANPUHUMAEMBIX | 3JIEMEHTAapHBIX byHKIUH,
HPUHIUIIBL JecTBUH, IPel0TBpaILaTh UX; UCTIONb3Ys CIpaBOYHbIE
OepexIINBOro - pacIIMpUTh OMNBIT AEATEIbHOCTU | MAaTEpUAJIbL; HCCIIEI0BATh B
IIPOM3BOJICTBA, HKOJIOTMYECKOM HAIPaBJIEHHOCTH; | IPOCTEHIIMX CilydasX (PyHKLIHMU Ha
3 PEeKTHBHO - paspabaTbBaTh IUIaH PEIHICHUS | MOHOTOHHOCTb, HaXOJUTh
JeicTBOBATh B | IpoOJeMBI € y4eTOM aHalM3a | HaubosiblIMe UM HauMEHbIIUE
Ype3BbIYAHbBIX UMCIOIMXCS ~ MaTepUAIBHBIX W | 3HaYeHHUs  (QYHKUUH;  CTPOUTH
CUTYyalHAX HeMaTepHUaJbHbIX PECYPCOB; rpaduku MHOI'OYJICHOB c
- OCYILIECTBIIATh | UCIOJB30BaHUEM anmnapara
LeJIeHaNpaBIEHHbIN IOUCK | MAaTEeMaTHYECKOro aHaJIMN3a;
IIepeHoca CpeACTB U CHOCOOOB | IPUMEHATh  MPOU3ZBOJHYIO  IIPH
nectBus B MpO(ECCHOHAIBHYIO | peIIEHUMM 3aJad Ha JBU)KEHUE;
cpeny; pemiarb MIPaKTHKO-
- yYMeTb INEepeHOCUTb 3HAHUS B | ODUEHTUPOBAHHbIE  3aJaud  Ha
[IO3HABATEJIbHYI0 M NPAKTHYECKYIO | HAUOOJbIINE M HAaUMEHbBIINE
00J1aCTH KU3HEAEATEIIbHOCTH; 3HAa4YeHUs, Ha HaxXOXJEHHE NYTH,
- [peajiaraTb HOBBIE IPOEKTHI, | CKOPOCTH U YCKOPEHUS;
OLIEHUBaTb HUJEU C IMO3UIMHU | - YMETh ONEPUPOBATH MOHATHIMMU:
HOBU3HBI, OpUTHMHAJIBHOCTH, | JBUKECHHE B IIPOCTPAHCTBE,
IPAaKTUYECKON 3HAUUMOCTH; oJ00HbBIE burypsi B
- JlaBaTh OLICHKY  HOBBIM | IPOCTPAHCTBE; HCIIOJIb30BATh
CUTYallUsIM, BHOCUTb KOPPEKTUBBI B | OTHOLIEHHE iouaien
JESATENBHOCTD, OLICHMBAThH | IOBEPXHOCTEU u 00BEMOB
COOTBETCTBUE PE3YNbTATOB LEJIAM | MOJOOHBIX (UTYyp TpU PpELICHUU
3az1ay;
- YMETh BBIUUCIIATH
TEOMETPUUYECKUE BEJIMYHHBI
(mmuHa, yroj, IwiomAaAb, O0BEM,
IUIOIIA/b HOBEPXHOCTH),
UCIIOJIB3YS U3Y4YEeHHbIE (DOPMYIIBI U
METOJIBI
IIK 1.3. IlpoBoxuts | OBnaseHue YHHUBEPCAIbHBIMU | - YMETh ONIEPUPOBATH MOHATUSMHU:
PEMOHT Pa3IUYHBIX | y4eOHBIMU No3HaBaTeNbHbIMU | Tpad, CBA3HBIN rpad, nepeso,
TUINIOB  JBUTATENEH B | JEHCTBUAMMU: LUK, Tpad Ha IUNIOCKOCTH; YMETh
COOTBETCTBUU c | a) 6a30BbIE JOTMYECKHE IEHCTBUSA: | 3a/1aBaTh U ONHUCKHIBATH rpadbl
TEXHOJIOTUYECKON ONpeNeNiTh LEeNH JEeSATEIbHOCTH, | Pa3IMYHbIMU CIIOCO0aMH;
JOKyMEeHTaIuei 3aJaBaTh IMapaMeTpbl M KPUTEPUU | UCIOJIB30BaTh Ipadbl Mpu

UX JOCTHXKCHUA

0) 0a3oBBIE HCCIIEIOBATEILCKUE
NEUCTBHUA:

CIIOCOOHOCT, M TOTOBHOCTH K
CaMOCTOSTEIIEHOMY TIOUCKY

MCTOHOB PCIICHHUA MPAKTUUCCKHUX
3aaa4, IPHUMCHCHHUIO Pa3JIWYHBIX
MCETOA0B IIO3HAHUI,

AHAJIM3UPOBATH IMOJIYYCHHBIC B
XOAC pCHICHUSA 3ala4r pC3yJIbTAThI,
KPUTHYCCKU OLICHHUBATH nux

pELIeHNH 3a/1a4;

- YME€Th CBOOOJIHO OIIEPUPOBATH
MOHATHUSIMH: CTETIEHB C LIETBIM
NOKa3aTeseM, KOpeHb
HaTypaJbHOM CTETEHHU, CTETIEHb C
palMOHATBHBIM IOKa3aTeNeM,
CTEINEHb C ACHUCTBUTEIbHBIM
(BeleCTBEHHBIM) TIOKA3aTENEM,
Jorapudm ymucia, CHHYC, KOCUHYC
Y TAaHT€HC MPOU3BOJIBHOTO YNCIIA;
- YMETbh ONIEPUPOBATH MOHATHUSIMHU:
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JIOCTOBEPHOCTh,  ITPOTHO3UPOBATH
HN3MCHCHHUC B HOBLIX YCJIOBUSAX;
YMETh TIEPEHOCUTHh 3HaHUS B
M03HABATEIIBHYIO M MPAKTUYCCKYIO
00J1aCTH JKU3HEICATEIIBHOCTH.

TOKAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHUE,
HEpaBEHCTBO, CUCTEMAa ypaBHEHUH
¥ HEPABEHCTB, PABHOCUIIBHOCTD
YPaBHEHUI, HEPABEHCTB U CUCTEM,
panroHaibHbIe, HPpPAIlOHAIEHBIE,
HIOKa3aTesbHbIC, CTEIIEHHBIE,
JorapupMHUECKue,
TPUTOHOMETPUUYECKUE YPAaBHEHHUS,
HEpaBEHCTBA U CUCTEMBbI; YMCHHE
pelaTh ypaBHEHUs, HEPaBEHCTBA U
CHCTEMBI C TIOMOIIBIO Pa3IMYHBIX
IIPUEMOB; pelaTh ypaBHEHHUS,
HEPaBEHCTBA U CUCTEMBI C
napamMeTpoM; IPUMEHSTh
ypaBHEHHS, HEPABEHCTBA, MX
CHCTEMBI JJIS peIIeHUs
MaTeMaTHYECKUX 3a]a4 1 3a/1a4 U3
pas3InYHbIX 001acTeil HayKu U
pEATbHOM )KU3HU;

- YMETh UCII0JIb30BaTh rpaduku
GyHKUIMH 10151 U3y9eHUs
IPOLIECCOB U 3aBUCUMOCTEH MpH
peleHNH 3a1a9 U3 APYTHX
y4eOHBIX IIPEAMETOB U U3
peanbHOM )KU3HU; BBIPAXKATh
dbopmyIamMu 3aBUCUMOCTH MEXTY
BEJINYMHAMU;

- YMETh UCIIOJIb30BaTh
IPOM3BOJIHYIO ISl MCCIIEI0BaHUS
(GYHKIUH, U HAXOKICHUS
HAWJTyYIllero peleHus B
NPUKJIAJHBIX, B TOM YHCIIE
COLMAJIbHO-9KOHOMHUYECKUX U
¢uznyeckux 3anayax, A
OTIpeIeNIeHUs] CKOPOCTH U
YCKOPEHUST; HaXOIUTh IO U 1
00BeMbI (PUTYp ¢ TOMOIIIBIO
WHTETpaja; MPUBOJUTH IPUMEPHI
MaTeMaTHYECKOT0 MOJICIIMPOBAHUS
¢ moMoIbio audhepeHIuaTbHbIX
YpaBHEHUU;

- YMETh OIEPUPOBATH TIOHATHIMU:
KOMILJIEKCHOE YHUCIIO,
COTPsDKEHHBIE KOMITJICKCHBIE
quciaa, MOJYJIb U QpTyMEHT
KOMIUIEKCHOTO 4ncia, popma
3aMMCH KOMIUIEKCHBIX YHCell
(reomeTpuveckas,
TPUTOHOMETpUYECKast U
anreOpanyveckas); yMeTh
POM3BOJIUTH apH(PMETHIECKUE
JIEMCTBUS C KOMIUIEKCHBIMU
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YHcIaMU; TPUBOAUTE IIPUMEPHI
UCTIOJIb30BaHUST KOMIUIEKCHBIX
qucen;

- yMETh CBOOOJIHO OIIEPUPOBATH
HNOHATUSIMU: CpeJIHEe
apudMeTHIecKoe, MeIuaHa,
HauOoJIbIlIee U HAUMEHbIIIEe
3HAuEHUs, pa3Max, AUCIIEPCHs,
CTaHJApTHOE OTKJIOHEHHE AJIs
OTIMCAHMSI YMCIIOBBIX JAHHBIX;
YMEHHUE UCCIIE0BATh
CTaTUCTUYECKUE JIAHHBIE, B TOM
qucie ¢ IPUMEHEHUEM
rpaduuecKux METOIOB U
JJIEKTPOHHBIX CPEJICTB;
rpaduuecKy UCCIIeI0BATh
COBMECTHBIE HaOJIIOJJCHUS C
HOMOIUIbIO AUATPAMM PACCEUBAHMUS
Y JJMHEWHOU perpeccuu;

- YMETh HaXOJIUTh BEPOSATHOCTH
COOBITHI € UCTIOIB30BaHUEM
rpadu4ecKuX METO/IOB;
HOPUMEHSTD JUIs PELICHUs 3a1a4
(OpPMYIIBI CTIOKEHHUS U YMHOKCHHS
BEPOSTHOCTEH, (POPMYILy MOIHOM
BEpOATHOCTH, (hopmyny bepnyinu,
KOMOHWHATOpHbIE (PaKThl U
(bopMyIbl; OLIEeHUBATh
BEPOSATHOCTH PEAIbHBIX COOBITU;
YMETh ONEPUPOBAThH MOHATUIMU:
Cly4aifHasi BeJIMYHMHA,
pacrpeziesieHue BEPOSITHOCTEH,
MaTeMaTUYeCKOe OXKUJAAHUE,
JMCTIEPCUS U CTaHAAPTHOE
OTKJIOHEHHE CIIy4alHON
BEJIMYMHBI, QYHKIINH
pacnpeseneHus u IOTHOCTH
PaBHOMEPHOTO0, IOKA3aTEIbHOTO U
HOPMAJIBHOTO pacipeaesieHu;
YMEHHE HCII0JIb30BATh CBOMCTBA
W3YYEHHBIX paclpeneseHnn I
pelIeHns 3a/1a4; 3HaKOMCTBO C
MOHATHUSMU: 3aKOH OOJIBIINX
YHCeIl, METO/IbI BHIOOPOUHBIX
HCCIEN0BaHUM; YMETh IPUBOJIUTH
IPUMEPHI MTPOSBICHUS 3aKOHA
OOJBIINX YHCEN B IPUPOIAHBIX U
OOIIeCTBEHHBIX SBJICHUSX;

- YMETbh CBOOOIHO OTIEpUPOBATH
HNOHATHUSAMH: TUIOIIAIL (PUTYPHI,
o0beM purypsl, BeTudnHa yria,
paccTosiHUE OT TOUKH J10
IUIOCKOCTH, PACCTOSIHUE MEXY
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IPSIMBIMHU, PACCTOSHUE MEXKITY
TUTOCKOCTSIMHU, TLIOMAAb Chepsl,
IUIONIA/1b TOBEPXHOCTU MTUPAMU/IBL,
IPHU3MBI, KOHYCA, [IINHIPA,
00beM Ky0a, IpsIMOYTOJIBHOTO
napasuieNienumne1a, TupaMuIbl,
IPU3MBL, IIMHPA, KOHYCa, 11apa;
YMETh HaXOJIUTh OTHOIIICHUE
00BbeMOB MTOA00HBIX PHTYp;

- YMETh MOJCIUPOBATH PEATLHBIC
CUTYalluU Ha SI3bIKE MAaTEeMaTUKH;
COCTaBIISITh BBIPAKCHHS,
ypaBHEHHS, HEPABEHCTBA U UX
CHCTEMBI IO YCIIOBUIO 331a4H,
UCCIIEJIOBATh MOCTPOCHHBIE
MOJIENIN C UCTIOJIb30BAHUEM
amnmnapara anreopsi,
UHTEPIPETHPOBATH IMOTYICHHBIN
pe3yNbTaT; CTPOUTH
MaTeMaTHYeCKUEe MOJEIH C
MOMOIIBIO T€OMETPUUECKUX
TIOHSITHI U BEJIMYUH, PEIIaTh
CBSI3aHHBIE C HUMHU MIPAKTHUECKUE
3aJ1a4; COCTABIISATh
BEPOATHOCTHYIO MOJIETIb U
WHTEPIPETHPOBATH IMOTYICHHBIN
pe3yJIbTaT; pemaTh MPUKIIaTHBIE
3a/1a4¥l CpeICTBAMHU
MaTEeMAaTHYECKOTO aHAIIN3a, B TOM
YHCIie COLUAIbHO-
SKOHOMHUYECKOTO U (PU3UIECKOTO
XapakTepa.
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2 CTPYKTYPA M COJEP)KAHUE OBIIIEOBPA3OBATEJBbHOM JUCHUTJIAHBI

2.1. O6bem 0011€00pa30BATENBbHOI TUCHUIIJIMHBI M BUAbI Y4e0HOIi padoThI

Bun yueoHoi padboTbl

O0BeM yacoB

HpOMe)KYTO‘IHaH arrecrauus B (I)opMe 9K3aMCHa

O06bem 00pa3oBaTeILHON TPOrPAMMBI TUCITATITUHBI 250
B TOM YHUCJIE:

TEOPETUYECKHE 3aHATH 78

MIPAKTHYCCKUE 3aHITH 100
ITpodeccrnonanbHO OPUESHTHPOBAHHOE COJIEPIKAHUE 56
B TOM YHCJIE:

TEOPETUYCCKHE 3aHATHUS

MPAKTUYECKHE 3aHATHUS 56
Koncynpranuu 10

6
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2.2. TemaTu4ecKHUii IJIAH U COJIePKAHNE TUCIUITHHBI

dopmupyemble
Copepxanne yaeOHOTo MaTepuala (OCHOBHOE U PO ECCHOHATHHO- Ob6beMm oOmrue u
HaumeHnoBaHue pa3zienoB U TeM
OPUEHTUPOBAHHOE), J1TA0OPATOPHBIE U MIPAKTHUECKUE 3aHATUS 4acoB | npoecCHOHaIbHbIE
KOMIETEHIUH
1 2 3 4
1 cemecTp
Pa3nes 1 IloBTOpeHHe Kypca MAaTeMATHKH OCHOBHOM IIKOJIbI 20 (-/4) OK 01
Tema 1.1. Coaepxxanue yuyeOHOIro MaTepuaJia 1 OK 02
Ilenb ¥ 3a1aun MaTeMaTUKU IpH | ba3oBble 3HaHMS U YMEHHUS 110 MaTeMaTUKE B MIPO(EeCCHOHANLHOM U B 1 OK 03
OCBOCHHH CIEIHATBHOCTH MOBCEIHEBHOM eI TEIIbHOCTH. OK 04
Tema 1.2. Conep:kanue y4e0HOr0 MaTepHaJIa 3 OK 05
Yucna v BBIYUCIEHUS. JlelicTBus HaJl MOJNOKUTEIBHBIMU U OTPULIATEIbHBIMU YU CIIAMH, 1 OK 06
Beipaxxenus 1 npeoOpa3oBaHusa | OOBIKHOBEHHBIMH U JECATUIHBIME APOOSIMH. OK 07
JleiicTBus co creneHsiMH, (opMyJIbl COKPAIIEHHOTO YMHOXKEHHS. 1K 1.3
IIpakTuyeckoe 3ansaTue Nel Beruncinenus u npeoOpa3oBaHusl BHIPAKEHUN 2
Tema 1.3. Copaepxxanue yueOHOIro MaTepuaJa 2
I'eomerpus Ha MIOCKOCTH Bunel ninockux ¢Guryp v ux miomass. 1
[TpakTHKO-OPHEHTUPOBAHHBIE 33/1a4U B Kypce T€OMETPUHN Ha INIOCKOCTH.
Beluncnenue paccTosHUN 1 IUIOMAJEN Ha TUIOCKOCTU. Koan4yecTBEHHbIE
pacy€Tshl.
IIpakTuyeckoe 3ansaTue Ne2 ['eomeTpus Ha MIOCKOCTH 1
Tema 1.4. Coaepxxanue y4eOHOro MaTepuasa 2
[TporieHTHBIE BBIUMCIICHUS ITpocTble MPOIEHTHI, pa3Hble CITOCOObI UX BhIYMUCICHUS. CII0)KHBIE TPOIIEHTHI 1
IIpakTuyeckoe 3ansaTue Ne3 [IporieHTHBIE BEIYUCIECHUS 1
Tema 1.5. Coaepxxanue yueOHOro MaTepuasa 10
YpaBHEHHsI U HEPABEHCTBA. Jluneiinble, KBagpaTHbIE, APOOHO-IMHEHHbIE YPAaBHEHUS U HEPABEHCTBA. 2

CucreMsl ypaBHEHUN U
HEPaBEHCTB

CriocoObI penieHus CUucTeM TUHEHHBIX ypaBHeHuH. [ToHsaTus: matpuna 2x2 u
3x3, onpeaenutens Matpuibl. Metosl ["aycca. CuctemMbl HEITMHEHHBIX
ypaBHeHul. Cuctembl HepaBeHCTB. Onpeenenre Moayiia. Packpsitue Moays
no onpenenenuto. [Ipocreiinme ypaBHeHUsI U HEPABEHCTBA C MOJYJIEM.
[IpuMeHeHre paBHOCUIIBHBIX IEPEXOI0OB B ONPECICHHBIX TUIIAX YPABHEHUN U
HEPABEHCTB C MOJIyJIeM. 3HAKOMCTBO ¢ napameTpoM. [Ipocreiiire ypaBHEHU
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Y HEPaBEHCTBA C MapaMeTpOM. PaBHOCHIIBHOCTD ypaBHEHUI U HEPABEHCTB.
Omnpenenenust. OCHOBHBIE TEOPEMBI PABHOCUIIBHBIX IIEPEXOAaX B YPABHEHUSAX
U HepaBeHcTBax. OO1Ie METObI pellieHUs] YPaBHEHUI: Tepexo/] OT paBeHCTBA
(GyHKUIUH K paBEHCTBY apryMEHTOB JUIsI MOHOTOHHBIX (DYHKITHIA, METOA
pa3I0KEHUS HA MHO>KUTENH, METOJl BBEICHUS HOBOM IIEPEMEHHOM,
(GyHKINOHATBHO-TpaQUUECKHI METO/.

OO011e MeTo/Ibl PeIIeHUs] HEPAaBEeHCTB: IEPEX0/] OT CPABHEHUS 3HAUCHUI
(GYyHKIMH K CPaBHEHHIO 3HAYEHU apryMEHTOB JUISI MOHOTOHHBIX (DYHKITHIA,
METOJ HHTEPBAIOB, PyHKIMOHANbHO-Tpaduyeckuil Mmetoa. I'padpuueckuii
METO/]I PELICHUS] YPAaBHEHUM U HEPABEHCTB. AJITOPUTM PELICHUS] HEPABEHCTB
METOJIOM HHTEPBAJIOB.

IIpakTnyeckoe 3ansaTue Ne4 YpaBHEHUs U HEPABEHCTBA 2
IIpakTuyeckoe 3ansaTue NeS CucreMbl ypaBHEHHI 1 HEPABEHCTB 2
Ilpakmuueckoe 3anamue N6 Pewenue cucmem ypasnenui memooom I aycca 2
Ilpakmuueckoe 3anamue Ne7 3a0auu na cocmasienue ypagHeHull 2
Tema 1.6 Conep:xanue yueOHOTro MaTepHaJia 2
BxoaHoM KOHTPOJIb Boruncnenus u npeo6pa3oBanus. Y paBHEHMs U HEpaBeHCTBA. ['eomeTpus Ha
IIJIOCKOCTH.
KourpoJubHas padora Nel BxonHON KOHTPOJIb 2
Pa3nen 2. Ctenenn u kopHu. CtenenHas QyHKIus 10 (-/-) OK 01
Tema 2.1 Coaepxxanue yuyeOHOro MaTepuaJia 2 OK 02
CrenenHast pyHKUHMSL, e¢ CBOMCTBA | [TonsTHE KOPHsI N-OM CTENEHU U3 NEUCTBUTEIBHOTO Yuciaa. OyHKIUU Y = Vx 1 OK 03
ux cBoiicTBa 1 rpaguku. CBolcTBa KOPHSI N-0i1 CTENEHH!. OK 04
IIpakTnyeckoe 3ansaTue Ne§ CrenenHas QyHKIMS 1 OK 05
Tema 2.2 Conep:kanue y4eOHOTro MaTepuaJa 2 OK 07
ITpeobOpazoBanue BoipaskeHuil ¢ | [Ipeobpa3oBaHUe UPPAIIMOHAIBHBIX BHIPAKCHHIA. 1
KOPHSMH N-0M CTENEHU IIpakTnyeckoe 3anaTue Ne9Y BeipaxxeHus ¢ KOpHAMU 1
Tema 2.3 Coaepxxanue yueOHOIro MaTepuasa 2
CBoiicTBa CTENEHU C [TonsiTve cTeneHu ¢ JOO0BIM pallMOHANIBHBIM MOKa3zarenaeM. CTeneHHbIe 1
paloOHaIbHBIM U (GyHKIIMHU, UX CBOMCTBA U rpaduku
JEACTBUTENBHBIM TOKasarelisiMi | Tipaktnyeckoe 3ansitue Nel( PaimoHaspHble IOKa3aTenu 1
Tema 2.4 Conep:kanue y4eOHOTo MaTepHuaJia 4
Pewenne nppanuoHaIbHbIX PaBHOCHJIBHOCTD UPPALIMOHATIBHBIX YPABHEHUI U HEPABEHCTB. MeTOIBI X 2

ypaBHEHUI U HEPABEHCTB

penieHus. Penenre uppanmoHaabHbIX YpaBHEHHM U HEPABEHCTB
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KomMmOnHHMpOBaHHOE 3aHATHE

IIpakTnyeckoe 3ansaTue Nell VppaunoHanbHble ypaBHEHHS] U HEpaBEHCTBA 2
Pa3znen 3. [loka3arenbHast GyHKIUS 10 (-/-) OK 01
Tema 3.1 Conep:kaHue y4eOHOT0 MaTepHuaJia 2 OK 02
[Toka3zarenbHast QyHKIHS, ee CreneHb ¢ MpOU3BOJIBHBIM JEHCTBUTENIBHBIM NIOKa3aTeneM. Onpenenenue 1 OK 03
CBOICTBa [Toka3zarenbHOM QYHKIIUH, €€ CBOMCTBA U rpaduk. 3HAKOMCTBO C OK 04
IPUMEHEHHUEM M0Ka3aTesbHOM (pyHKIMHU. PereHre noka3areabHbIX ypaBHEHUN OK 05
(YHKIMOHAIBHO - TpaUuEeCKUM METOJIOM OK 07
IIpakTnueckoe 3ansaTue Nel2 IlokazatenbHas GyHKIUS 1
Tema 3.2 Conep:xanue yueOHOTro MaTepHaJia 6
Pemienue nokasaTesbHbIX Pemienue nokasaTesbHbIX YpaBHEHH METOJIOM YpaBHUBAHUS MOKa3aTeNeH, 2
YPAaBHEHUI U HEPABEHCTB METO/IOM BBEJICHUSI HOBOW MEPEMEHHOH, (DYHKIIMOHAIBHO — rpaduyecKumM
MeToioM. PerieHne nokaszaresbHbIX HEPaBEHCTB
IIpakTnyeckoe 3ansaTue Nel3 IlokasaTenbHble ypaBHEHUS 2
HpaxkTnyeckoe 3ansitue Nel4 [lokazarenbHble HEPAaBEHCTBA 2
Tema 3.3 Coaep:xanue yueOHOro MaTepHaJia 2
CucreMbl OKa3aTeIbHbIX Pemenne cuctem nokasaTelbHbIX YpaBHEHUH. 1
ypaBHEHHH IIpakTnyeckoe 3anaTne NelS Cuctemsl IOKa3aTENIbHBIE YPABHEHUM 1
Pa3znen 4. Jlorapudmbl. Jlorapupmuueckas pyHKuus 16 (-/2) OK 01
Tema 4.1 Copaepxanue yueOHOIro MaTepuasa 1 OK 02
Jlorapudm uucia. Jloraprdm umcia. JIecATHYHBIA U HATYpaIbHbIN JTOrapuMbl, YUCIIO € 1 OK 03
JleCATUYHBIN U HaTypaIIbHBIN OK 04
JorapudMpl, YUCIIO € OK 05
Tema 4.2 Cojaep:xanue y4eGHOro MaTepuaia 3 OK 07
CaoiicTBa J0orapudmMos. CaoiictBa noraprdmos. Onepartys JorapupMUpOBaHHsI 1 IK 1.3
Onepanys norapudmuposanus | Ipakrudeckoe 3anstue Nel6 JlorapudmupoBanne 2
Tema 4.3 Copaepxxanue yueOHOIro MaTepuasa 2
Jlorapudmuueckas GyHKUINSA, Jlorapudmmueckas QyHKIUS U ee CBONCTBA 1
€€ CBOMCTBA IIpakTnyeckoe 3ausitue Nel7 Jlorapudmuueckast QyHKIUS 1
Tema 4.4 CoaepxaHue y4yeOHOro MaTepuasia 6
Pemenue norapupmMudeckux [TousTue norapupmudeckoro ypasHeHus. Onepariysi IOTEeHIUPOBAHUS, TPU 2

ypaBHEHUI U HEPABEHCTB

OCHOBHBIX METO/Ia PEIICHUS JOrapu(PMUUECKIX YPaBHEHUIN: (YHKIIMOHAIBHO-
rpaduveckuif, MeTo I MOTCHIIMPOBAHUS, METO/] BBEICHUS HOBOW IEPEMEHHOIA.
Jlorapudmudeckue HepaBeHCTBA
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IpakTuyeckoe 3anaTue Nel8 Jlorapudpmudeckue ypaBHEHHs 2
IIpakTnyeckoe 3ansiTue Ne219 Jlorapupmuueckne HepaBeHCTBA 2
Tema 4.5 Conep:kanue y4eOHOT0o MaTepHuaJia 2
Cuctemsl orapu(pMUIECKUX ANTOpUTM peLlIEHUs] CUCTEMBI YpaBHEHUM. PaBHOCHIIBHOCTD 1
YPaBHEHUU Jorapu(pMHUECKUX YpaBHEHUN 1 HEPABEHCTB
IIpakTnyeckoe 3anssTue Ne2( Cuctemsl JorapuMHUUECKUX YpaBHEHUN 1
Tema 4.6 Coaepxxanue yueOHOro MaTepuasia 2
Jlorapugmsl B mpupoze 1 TexHuke | [Ipumenenue norapudma. Jlorapupmudeckas cnupaib B mpupose. Ee
MaTE€MaTH4YECKUE CBOMCTBA
Ilpakmuueckoe 3anamue Ne21 Jlocapughmoi 2
Pa3znen 5. OcHoBbl TpuroHomerpun. Tpuronomerpunyeckue GyHKIHH 32 (-/6) OK 01
Tema 5.1 Coaep:xanue yue0HOro MaTepHaJia 4 OK 02
Tpuronomerpuueckue GpyHkunu | Paguannas mepa yria. [ToBOpOT TOUKH BOKPYT Havajia KOOPAUHAT. 1 OK 03
IIPOU3BOJIBHOTO yTJla, YUCIIA. Onpenenenue cuHyca, KOCUHYCa, TAHT€HCA U KOTaHT'€HCA. 3HAKU CUHYCA, OK 04
Paguannas u rpagycHas Mepa KOCHHYCa, TAHT€HCAa U KOTAHI'€HCa 110 YETBEPTSAM. 3aBUCUMOCTb MEXKIY OK 05
yria. CHUHYCOM, KOCHHYCOM, TAHT'€HCOM U KOTaHT'€HCOM OJHOI'0 U TOI'O € yria OK 06
IpakTuyeckoe 3ansaTue Ne22 Panuannas u rpajycHas Mepa yria 1 OK 07
Ilpakmuueckoe 3anamue Ne23 Vzmepenue yenos 2 IIK' 1.3
Tema 5.2 Copaepxanue yueOHOro MaTepuaJa 4
OcHoBHBIE TpUrOHOMETpUYeckhe | TpuroHomerpuyeckue ToxkaecTBa. CHHYC, KOCHHYC, TAHT'€HC U KOTAaHTeHC 2
ToxzaecTBa. opmyiibl YIJI0B 0 ¥ — &. POpMYIIBI IPUBEICHUS
NIPUBEACHUS IIpakTuyeckoe 3ansaTue Ne24 TpuroHoMeTpruuecKkue TOXKIECTBA 2
Coaep:xanue yueOHOro MaTepHaJia 4
Tema 5.3 CyMmMBI 1 pa3HOCTh cuHYcoB. CyMMa U pa3HOCTb KOCUHYcOB. CuHyc 1 2
CuHyc, KOCUHYC, TAHT€HC CYMMBI | KOCHHYC JABOWHOTO yriia. @opmysisl nojoBUHHOTO yria. [IpeodpasoBanus
Y Pa3HOCTH JIBYX YIJIOB CYMMBI TPUTOHOMETPUYECKHX (PYHKIUH B IPOU3BECHUE U IPOU3BEICHHS B
CuHYyC U KOCHHYC JBOMHOIO yIiia. | CyMMYy. BelpaxkeHre TpUrOHOMETPUUECKUX (PYHKIIUI yepe3 TaHTeHC
@®opMyJIbl TOJIOBUHHOTO yTila MOJIOBUHHOTO aprymenTa. [IpeoGpazoBanust npocTelmmx
TPUTOHOMETPUYECKHUX BBIPAKEHUH.
IIpakTnyeckoe 3ansiTue Ne25 [IpeoOpa3oBanus mpocTeHmmx 2
TPUTOHOMETPUUECKUX BBIPAXKEHUHN
Coaep:xanue yueOHOTro MaTepHaJia 1
Tema 5.4 OO6nacth onpeesieHnsl 1 MHOYKECTBO 3HaueHur pyHkimit. YETHOCTD, 1

@OyHKIMH, uX cBoiicTBa. CIocOOBI

HEUETHOCTh, NEPUOIANYHOCTh QyHKIMN. CriocoObl 3a1anns QyHKIUN
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3agaHust QyHKIMI Conep:kanue y4eOHOTo MaTepHuaJia 3
Tema 5.5 OO6nacTb onpeneneHuss 1 MHOKECTBO 3HAUEHUI TPUTOHOMETPHUYECKUX 1
Tpuronomerpuueckue GyHKIUH, | GyHKIHH. YETHOCTD, HEUETHOCTD, IEPUOJUYHOCTH TPUTOHOMETPHUUECKHIX
WX CBOMCTBA U rpauKu ¢bynknuii. Croiicta u rpaduku QyHKUUU Y = COSX, Yy = Sinx,y = tgx,y =
ctgx
IpakTuyeckoe 3ansaTue Ne26 Tpuronomerpudeckue GyHKIIHHA 2
Conep:xanue yueOHOTo MaTepHaJia 2
Tema 5.6 Cikatue u pacTshKeHUe TpaKOB TPUTOHOMETPHUECKUX (PYHKITUH.
[TpeoOpaszoBanue rpahukoB ITpeobpa3oBanue rpa)uKOB TPUTOHOMETPUUECKUX (PYHKIIMM
TpuroHomerpudeckux ¢GyHkuuii | [paxkruueckoe 3ausitue Ne27 IIpeodpazoBanue rpadukoB QyHKIU 2
Coaep:xanue yueOHOTro MaTepHaJia 6
Tema 5.7 OO6patHbie TpuroHoMerpuueckux Gynkuuu. Mix cBoiicTBa u rpaduxu 1
O6parnoe tpuronomerpudeckue | [pakrudeckoe 3ansitue Ne28 OOpaTHbIC TPUTOHOMETPUYECKUE QYHKIIUH 1
Gynxumn Ilpakmuueckoe 3anamue Ne29 Tpuconomempuueckue QyHKYuY 6 NPUKIAOHbIX 4
3a0avax
Coaep:xanue yueOHOTro MaTepHaJia 6
Tema 5.8 VYpaBHeHue cosx = a. YpaBHeHHUe Sinx = a. YpaBHeHue tgx = a, ctgx = a. 2
Tpuronomerpruyeckue ypaBHeHus | PerieHre TpUroHOMETpUYECKUX YPAaBHEHUIM OCHOBHBIX THUIIOB: POCTEUIINE
U HEPABEHCTBA TPUTOHOMETPUYECKHUE YPABHEHUS, CBOJLINECS K KBaJPAaTHBIM, PEIIacMble
pa3iI0KEeHNUEM Ha MHOKUTENH, OJTHOPOIHbIE
ITpocreiimme TPUroHOMETPUUECKHE HEPABEHCTBA.
IIpakTuueckoe 3ansaTue Ne30 Tpuronomerpuieckie ypaBHeHUs 2
ITpakTnyeckoe 3anaTue Ne31 TpuronoMmerpuueckrie HEpaBeHCTBA 2
Coaep:xanue yueOHOTo MaTepHaJia 2
Tema 5.9 CucreMbl IPOCTEHIINX TPUTOHOMETpUYECKUX ypaBHeHUH KoMOuHMpoBaHHOE 1
CucreMpl TPUrOHOMETPUUECKUX | 3aHATHE
YpaBHEHUH IIpakTuyeckoe 3ansaTue Ne32 CuctemMbl TPUTOHOMETPUYECKUX YPAaBHEHHUM 1
Pa3nes 6. KomnjiekcHble unciia 8 (-12) OK 01
Tema 6.1 CoaepxxaHue y4eOHOro MaTepuasia 4 IIK 1.3
KomriekcHele yncna [TonsiTre koMIIeKcHOro uncia. ConpsyKeHHbIE KOMIUIEKCHBIE YHCIa, MOAYIIb 2
U apryMEeHT KOMIUIeKCHOro yncia. dopma 3arncu KOMIUIEKCHOTO YHciia
(reoMeTpuyueckasi, TPUTOHOMETpUYEcKasi, anredpandeckas). Apudmernueckue
JENCTBUS C KOMITJIEKCHBIMU YHCIIAMHU.
IIpakTnyeckoe 3anaTue Ne33 KommiekcHble uncia 2
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Tema 6.2 Conep:kanue y4eOHOTo MaTepHuaJia 4
[TpuMenenne KOMIIJIEKCHBIX YMCEN | BrimomHeHne pacueToB ¢ MOMOIIBI0 KOMIIEKCHBIX yncen. [Ipumepsr 2
MCIOJIb30BaHUSI KOMIIJIEKCHBIX YHCEI
IlIpakmuueckoe 3anamue No34 [Ipumenenue KOMNIEeKCHbIX YuUcCe 2
Paznen 7. MHokecTBa. D1eMeHTHI Teopuu rpagos 6 (-/2) OK 01
Tema 7.1 Coaepxxanue yueOHOro MaTepuasa 2 IIK 1.3
MHoxkecTBa ITonsitue MuoxectBa. [lonmuoxkecTBo. Onepaiiu ¢ MHOKECTBAMM. 1
IpakTnyeckoe 3ansitue Ne35 MHoxecTBa 1
Tema 7.2 Coaep:xanue yueOHOTro MaTepuaJia 4
I'padmr [Tonsitue rpada. Ces3ublii rpad, gepeBo, nuki. I'pad Ha miaockocTu 1
IIpakTnyeckoe 3ansaTue Ne36 I'padsr 1
Ilpakmuueckoe 3anamue Ne37 ['pagh snexkmpuueckoui cxemol 2
2 cemecTp
Pa3nes 8. DineMeHThI KOMOMHATOPUKH, CTATUCTHKHM M TEOPHH BePOSATHOCTEM 32 (-114) OK 01
Tema 8.1 Coaep:xanue yue0HOro MaTepHaJia 4 OK 02
OcHOBHbIE MOHATUS [lepecranoBku, pa3menieHus, coueranus. @opmyna ounom HerotoHna u 2 OK 03
KOMOHWHATOPUKH TpeyroapHUuK Ilackans. OK 04
IpakTuyeckoe 3anaTue Ne38 Kombunaropuka 2 OK 05
Tema 8.2 Conepsxanne yueOHOT0 MaTepuajia 16 OK 07
CoOpITHE, BEpOATHOCTH COOBITUA. | COBMECTHBIC M HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOSITHOCTH CyMMBI 4 1K 1.3
coObITHI. Y ClIOBHAsI BEPOATHOCTh. BEPOSTHOCTH 3aBHCHMBbIE U HE3aBHCHUMBIE
coObITHsl. Teopembl 0 BEpOSTHOCTU Ipou3BeieHus coObITuil. Dopmyra mosHoi
BEpOSATHOCTH. OTHOCUTEIbHAS YaCTOTA COOBITHSI, CBOWCTBO €€ YCTOHYMBOCTH.
Craructuueckoe omnpezeneHue BepossiTHOCTU. O1ieHKa BEpOSITHOCTH COOBITHS.
BeposiTHOCT cOOBITHH C HCTONB30BaHKEM Ipaduyecknx MetooB. Popmyna
bepHyim.
IIpakTyeckoe 3ansiTue Ne39 BeposTHOCTh COOBITHS 4
IIpakTnyeckoe 3ansiTue Ne4) BeposTHOCTh COOBITHI C HCIIOIB30BAHUEM 2
rpadUIECKUX METO/IOB
Ilpakmuueckoe 3anamue Ne41 Beposmnocms 8 npogheccuu 8
Tewma 8.4 Coaep:xkaHue yueOHOTo MaTepHaJia 10
JluckperHas ciaydaiiHas Bunel cinyyaitHsix BennuuH. OnpeneneHue TUCKPETHON CIly4aiiHON BEINYUHBI. 2

BEJIMYMHA, 3aKOH €€
pacnpeneneHus

3aKOH pacnpenesieHusl JUCKPETHOM CllydyallHOW BeIMYUHBI. Ee unciioBbie
XapakTepUCTUKU. BapuannoHHbIi paa. [10JIMron 4acToT ¥ rucTorpaMma.
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['padpuaecku uccnenoBaTb COBMECTHBIC HAOIIOACHUS C TIOMOIIBIO THarpaMM
pacceuBaHus U JIMHEWHOU perpeccuu. CTaTUCTUYECKHUE XapaKTEPUCTUKH psia
Ha0II0JaeMbIX JaHHBIX. DYHKIIMN pacnpeneseHus U III0OTHOCTH
PaBHOMEPHOT0, MOKA3aTEeILHOTO U HOPMAJILHOTO paclipe/ieiIeHusl. 3HAKOMCTBO
C TIOHSATHUSIMHU: 3aKOH OOJIBIITUX YHCEJ, METOJIbI BBIOOPOYHBIX UCCIICTIOBAHHM.

IIpakTnyeckoe 3anaTue Ne42 Craructuka

2

Ilpakmuueckoe 3auamue Ned3 Obpabomxka cmamucmuyeckux OAHHbIX

6

Pa3nen 9. Ilpon3Boanas GpyHKIMH, €€ IPHMEHEHHE

26 (-/6)

Tema 9.1
ITonsTne nmponsBogHONU. POPMYIIBI
1 nipaBuia audhepeHIupoBaHUs

Coaep:xanue yue0HOro MaTepHuaJia

8

Omnpenenenye YUCI0BOM MOCIEI0BATEILHOCTU U CIIOCOOBI €€ 3aJaHusl.
CBolicTBa 4MCIIOBBIX MOCIEN0BaTeNIbHOCTEW. Onpenenenne npenena
IIOCJIEI0OBATEILHOCTH. Brruncnenue npenenos nocienosarenbHocten. [Ipenen
¢bynkuuu Ha 6eckoneunoctu. [Ipenen ¢pynkuuu B Touke. [Ipupamenue
aprymenTa. [lpupamenne ¢pynkunu. 3agadun, IpUBOIAIINE K TOHATHIO
npou3BogHON. Onpenenenrne Npou3BoJHON. AJITOPUTM OTBICKaHUS
npousBoaHoi. ®opmynsl quddepennnposanus. [IpaBuna
muddepentponanus. Onpenenenue caoxHoi GyHkiuu. [Iponzoanas
CTENEHHbIX, [T0KA3aTEIbHbIX, JOrapu(PMUUECKUX U TPUTOHOMETPUUECKUX
¢bynkuuit. [IponsBoaHas ci10kHOW QyHKIIMU

4

IIpakTnyeckoe 3anaTue Ne44 Ilocne1oBaTeIbHOCTH

IIpakTnyeckoe 3ansaTue Ne45 IIpon3BoaHbIE IPOCTHIX U CIOKHBIX PYHKINN

Tema 9.2
I'eomeTrpuueckuit u puznyeckuit
CMBICJI IPOU3BOAHOMN

Coaep:xanue yue0HOro MaTepHaJia

['eomeTpryeckuii CMbICI IPOU3BOAHON PYHKIIMU — YITIOBOW KO3 HULIMEHT
KacaTeJIbHOHN K TpaduKy GyHKIMHU B TOUKE. Y paBHEHHE KacaTeIbHON K
rpaduky QyHKIUH. AJITOPHTM COCTAaBIICHHUS YpaBHEHUS KacaTeIbHOM K
rpaduxy pyakmn y = f(x). Ouznueckuii (MEXaHUIESCKHI) CMBICTT
IIPOM3BOJIHON - MTHOBEHHAsI CKOPOCTh B MOMEHT BpeMeHU t: v = S'(t)

RINDWEF

IIpakTuyeckoe 3anaTue Ne46 I'eomerprueckuii u Gpu3NUECKUN CMBICT
IIPOU3BOJHOM

Tema 9.3
UccnenoBanmne GpyHkumii u
MOCTPOCHUE TPaPUKOB

Conep:kaHue y4eGHOr0 MaTepuaJjia

16

[Toustue HenpepsiBHOW (yHKIMU. CBOMCTBA HENTpepbIBHOM (yHKIMH. CBS3b
MEXy HETIPEPBIBHOCTHIO U AU HEePEHITUPYEMOCThIO (YHKIIUU B TOUKE.
Bospacranue u yobiBaHue (pyHKIIMH, COOTBETCTBHE BO3PACTAHUS U YOBIBAHUS
GyHKIMH 3HAKY TPOU3BOAHON. [ToHATHE TPOU3BOIHON BBICIIETO TTOPSIIKA,
COOTBETCTBUE 3HAKA BTOPOI MPOU3BOIHOMN BBITYKJIOCTH (BOTHYTOCTH)

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
IIK 1.3
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GyHKIMM Ha oTpe3Ke. 3a/1aun Ha MaKCUMYM B MUHAMYM. [TonsiTre
ACHMIITOTHI, CHOCOOBI UX OTIPEEICHUs. ANITOPUTM HCCIIEJOBAHUS (PYHKIIUU
HOCTpoeHUs e€ rpaduKa ¢ MOMOIIBIO MPOU3BOIHON. J{poOHO-NHHEeiHAs
¢ynkuus. Haxoxaenue HanbobIIero 1 HAMMEHbBILETo 3HaUSHHsT (DYHKITHIA,
HOCTpOEHHE TPa(UKOB MHOTOUJICHOB C HCIIOJIb30BAaHUEM aIlapara
MaTEeMaTU4ECKOr0 aHaIn3a

IpakTuyeckoe 3ansaTue Ne 47 HanGospiiee 1 HaMMEHbIIIEE 3HAYCHUS

IIpakTnyeckoe 3ansaTue Ne 48 VccienoBanue HeNpephIBHBIX (QYHKINUN

IIpakTuueckoe 3ansaTue Ne 49 VccnenoBanue 1poOHO-TUHEHHBIX QYHKINN

NN -

Ilpakmuueckoe 3anamue No50 Pewenue npuxkiadnvix 3a0ay

6

Pasnen 10. IlepBooOpa3nas pyHkum, ee npuMeHeHHe

28 (-/10)

Tema 10.1
[TepBooOpazHast GyHKINH.
[TpaBuna HaXOXICHUS
epBOOOPA3HBIX

Coaep:xanue yue0HOro MaTepHaJia

4

3aga4ya 0 BOCCTAaHOBJICHUN 3aKOHA JIB)KEHHS 110 M3BECTHON CKOPOCTH.
[Tonstue unterpuponanus. O3HaAKOMIJIEHUE C IOHATUEM UHTErpaja u
nepBoobOpasHoit ans dyukuu y = f(x). Pemenue 3agau Ha CBS3b
epBOOOPA3HOI U ee MPOU3BOAHOM, BEIYMCICHHE IEPBOOOPA3HOI 1 JTaHHOM
¢yskun. Tabnuua hopMyi A HaX0XKACHUS IepBooOpa3HbIX. M3yueHune
IpaBUJIa BbIUMCIIEHUs TepBooOpa3Hoi. [ToHsTHE HEONpeAeIeHHOTO HHTerpajia

1

IpakTnyeckoe 3ansitue NeS1 HeonpeneneHHblii HHTErpai

Tema 10.2
[lmomaae KpUBOIMHEWHOM
Tpaneuuu. Popmyna Herorona -
JleitOHuIa

Coaep:xanue yue0HOro MaTepHaJia

22

3aauu, MPUBOIALINE K MOHATUIO ONPEIEIEHHOT0 UHTErpaja — O BHIYMCICHUN
IJIOLIAAU KPUBOJIMHENHON Tpaleluy, O IepeMeIeHnH ToUKu. [Tonsatue
ornpezesieHHOro uurerpaia. ['eomerpuueckuii 1 GU3NYECKUN CMBICI
OIpeielIeHHOro HTerpaia (miomans u oobem). @opmyna HeroToHa —
JletitGHuIIa. METOIbI BRIUMCIICHUS OTIPEISTICHHOTO HHTETpaja: METOT
[I0JICTAHOBKH, METOJ, UHTEIPUPOBAHNUS 0 YacTsIM. OJTHOpOIHbIE
muddepeHIManbHble YpaBHEHUS IEPBOTO MOPSAJIKA C pa3IesIIOIIMMHUCS
nepeMeHHbIMH. O1HOpoIHBIE AU depeHIInanbHbIe ypaBHEHUS BTOPOTO
MOPSAJIKA C TOCTOSITHHBIMU KO3 PUITEHTaMHU.

IpakTnyeckoe 3ansitue Ne 52 OnpeneneHHbId HHTETpall

IIpakTnyeckoe 3ansaTue Ne 53 MlHTerpupoBanue 1o 4acTsIM U METOJIOM
NOJICTAHOBKHU

IIpakTyeckoe 3ansaTHe Ne 54 [IpuioxeHne onpeaeeHHOro MHTerpaia

IpakTuyeckoe 3anaTue Ne S5 Jludbdepenunanbupie ypaBHEHHS

N

Ilpakmuueckoe 3anamue Ne 56 Duzuueckuii cmMblCll ONPedeleHHO20

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
K 1.3

33




unmeezpaia

Ilpakmuueckoe 3anuamue Ne 57 3a0auu, ceooswuecs k oughghepenyuanvbHvim
YPAGHEeHUAM

Pa3nes 11 IlpsiMble U I0CKOCTH B IPOCTPAHCTBE

8 (-1

Tema 11.1
OCHOBHBIE TTOHSITUSA
cTrepeoMeTpuu. Pacmonoxenue
MPSAMBIX U IJIOCKOCTEN

Conep:xanue yueOHOTro MaTepuaJia

ITpenmer crepeomerpun. OCHOBHBIE MOHATHS (TOUKA, IPSIMast, JIOCKOCTb,
npoctpaHcTBo). OCHOBHBIE akCHMOMBI cTepeomeTpui. [lepecekarommuecs,
napajuleJbHble U CKpellnBaroluecs npsmble. [Ipu3Hak u cBONCTBO
CKpelLMBaroIuXxcs NpsiMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (DPUTYPBI.
[Tapamnensublie npsmas u iockoctb. Onpenenenue. [Ipuznak. CpoiicTBa (¢
JI0Ka3aTeIbCTBOM).

[TapamnenpHbie miockoctu. Onpenenenue. [Ipusznak. CpolicTsa (c
JoKazarenabcTBOM). Terpasap u ero anemenTsl. [lapannenenunesn u ero
aneMeHThl. CBOMCTBA IPOTUBONOJIOXKHBIX T'paHel U AuaroHanei
napajuieenunena.

[lepnengukynapHeie npsimble. [lapamiensHbie npsiMble, IEPIEHAUKYIISPHbBIE K
10cKOCTH. [Ipu3HaK NepneHIuKyIIpHOCTH MPSIMON U TUIOCKOCTH.
Joxka3zarensctBo. [lepnenaukyinsap u HakioHHas. [lepneHukynspHele
iockocTH. [Ipu3Hak nepneHIuKyIspHOCTH IIocKocTel. Jloka3zaTenbeTBo.
PaccrosiHMe B TpocTpaHCTBE.

Teopema o Tp€x nepneHauKysapax. JlokazaTeabCcTBO. YToa MEXAY NPSIMO U
IIJIOCKOCTBI0. YTOJ MEXAY IUNIOCKOCTAMU. TpexrpaHHbIi yrodl.

IIpakTyeckoe 3anaTue Ne 58 [lapannenbHOCTh, IEPIEHAUKYISIPHOCTD
IPSIMBIX, IPSIMON 1 TNIOCKOCTH, MIIOCKOCTEN

2

IIpakTnyeckoe 3anaTue Ne 59 MHororpasssle yribl

2

OK 01
OK 03
OK 04
OK 07

Pasnen 12. KoopanHaThl M BEKTOPbI

10 (-/2)

Tema 12.1
JlexapToBBI KOOPAVHATHI B
IIPOCTPAHCTBE.

Coaep:xanue yueOHOTo MaTepHaJia

4

JlekapToBBI KOOpAMHATHI B ITpocTpaHcTBe. [IpocTeitmue 3agaun B
KoopauHarax. PaccTtosiHue Mexay 1ByMsl TOUKaMH, KOOPJIUHATBI CEPEIUHBI
OTpE3Ka.

2

IIpakTnyeckoe 3ansaTue Ne 60 /lekapToBbl KOOPIMHATHI B IPOCTPAHCTBE

Tema 12.2
BekTopsl B mpocTpaHCTBE.

Coaep:xanue yueOHOTro MaTepHaJia

(o]

Bexkrtops! B mpocTpancTBe. Cl0)KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHUE
BekTOpa Ha yucio. Kommianapasie BeKTopbl. CKaIpHOE MPOU3BEACHUE
BEKTOpOB. Paznoskenne BekTopa no TpéM HEKOMIUIAHAPHBIM BEKTOPaM.

OK 02
OK 03
OK 04
OK 07
K 1.3
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Koopaunats! BekTopa, CKalsipHOE IPOU3BEACHUE BEKTOPOB B KOOpAUHATAX,
YroJl MEeXAY BEKTOPaMH, YIoJl MEX]y MPSMOM U IIIOCKOCTBIO, YIOJl MEXIY
IJIOCKOCTSIMHU.

IpakTuyeckoe 3ansaTue Ne 61 BexTopsl B mpocTpaHCTBE

3

Ilpakmuueckoe 3anamue Ne 62 [Ipumenenue 6ekmopos

2

Pa3nes 13 MHOrOrpaHHUKH U TeJl

a4 BpalleHud

28 (-/8)

Tema 13.1
MHororpanHuku

Conep:kanue y4eOHOT0o MaTepHuaJa

14

[TonsaTne MHOrorpanHuka. Ero ajneMeHTsl: BepLIMHbI, peOpa, TpaHu.
[uaronanbs. Ceuenuie. Boinykiible ¥ HEBBIMYKIIble MHOTOIpaHHUKU. [loHATHE
IIPaBWJIBHOTO MHOrorpaHHuKa. CBONCTBA IPABUIIbHBIX MHOTOTPAaHHHUKOB.
[Toustue npusmsl. Ee ocHoBaHus 1 60koBble rpaHu. Beicota nmpusmsl. [Ipsimas
HakJIOHHas npusMma. [IpaBuiibHas npusma u e€ ceuenue. [lapannenenunen,
CBOMCTBA NMPSAMOYTOJILHOTO Napauenenunena, kyo. Ceuenue Kyoa,
napauienenunena. [lupamuna u ee anemenTsl. CeueHre MUPAMU/IBIL.
[TpaBunbHasg nupamuaa. Y cedenHas nupamuja. [lonarue 06 oobeme Tena.
O06mbem, iomaas O0KOBOH M MOTHON MTOBEPXHOCTH MTPU3MBI, THPAMUIBIL.
CuMMeTpust OTHOCUTEIBHO TOUKH, IPSIMOH, TuiockocT. CuMMeTpus B KyOe,
napajuienenunene, npusme, nupamue. llpoenupoBanue MHOrOrpaHHUKOB Ha
TPHU IUIOCKOCTH: BHJI CBEPXY, BUJ COOKY U BHJI CIIEpE]IH.

4

IIpakTyeckoe 3anaTue Ne 63 CeueHue MHOTOIPAaHHHUKOB

Ilpakmuueckoe 3anamue Ne 64 Ceuenue u npoeyuposanue MHO20CPAHHUKOS

IIpakTnyeckoe 3ansaTue Ne 65 IIpuzma

IIpakTuyeckoe 3anaTue Ne 66 [lupamua

NINBEIN

Tema 13.2
Tena Bpamenus

Coaep:xanue yue0HOro MaTepuaJia

Hunmuuap u ero snemenTsl. CeueHne KoHyca (MapauieIbHOE OCHOBAHUIO U
poxosiiee Yepe3 BeplInHy), KOHnYeckue ceueHus. PazpepTka KoHyca.
Konyc u ero snemenTtsl. CeueHne koHyca (apauiebHOe OCHOBAHUIO U
poxosiiee Yepe3 BepIInHy), KOHn4Yeckue ceueHus. Pa3pepTka Konyca.
VYceuennsrit konyc. Ero oopasyromias u Beicota. CeueHrne yCeueHHOT0 KOHYCa.
Tap u cdhepa. Bzanmuoe pacnonoxenue cepsl u miockoct. CedeHue mapa,
cdepsl. O0beM npusMbl U HIMHApPa. OTHOLIEHHE 00bEMOB MOJOOHBIX TeJl.
O6bem mapa. [Inonanm noBepxXHOCTEH Tel.

IpakTnyeckoe 3ansiTue Ne 67 [{ununap

IpakTnyeckoe 3ansitue Ne 68 Konyc. YceueHHbI KOHYC

N

IIpakTuueckoe 3ansaTue Ne 69 Illap u chepa

OK 01
OK 02
OK 03
OK 04
OK 05
OK 06
OK 07
IIK 1.3
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Tema 13.3
Kom0OuHanuu MHOrorpaHHUKOB U

Conep:kanue y4eOHOTo MaTepHuaJia

KomMOuHanmu reomeTpuyeckux Ted.

TCJI BpALLICHUS Ilpakmuueckoe 3anamue Ne 70 Tpancnopmmnoe cpedcmao 4
KoncyabTanus 10
[Ipome:xyTouHasi aTTeCTALMA B 6
dopme 3x3amena
250
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3. YCJOBUS PEAJIM3AIIAU ITIPOTPAMMBI OBIIIEOBPA3OBATEJBHON
JANCHUITVINHBI

3.1. MarepuajibHO-TeXHHYeCKOe o0ecneyeHne peain3anuu padoyeil mporpaMmbl

Peanuzanust paboueit mnporpamMmbl JAMCHUIUIMHBI oOecrieueHa HalnuyueM Yy4eOHOit
ayJIUTOPUHU.

O6opynoBanue yueOHOTo KabuHeTa:

- y4eOHO-HArsgHbIe TOCOOUs (KOMIUICKThI y4eOHBIX TaOJIMIl, CTEHJOB, CXEM, IIaKaToB,
MOPTPETOB BBIIAIOIIUXCS YUCHBIX B SA3bIKO3HAHUSA U JIP.);

- JUIAKTUYECKHE MaTepualibl (3aJaHusl JUIS KOHTPOJBHBIX pa0oT, A Pa3HBIX BHUIOB
OIICHOYHBIX CPEJICTB, DK3aMEHA U JIp.);

- TEXHMYECKHE cpencTBa OO0y4yeHHs (NEPCOHAIBHBI KOMIIBIOTEP; MYJIbTUMEIUHHBIN
MPOEKTOP; MHTEPAKTUBHAS IOCKA, BBIXOJI B JIOKAJTBHYIO CETh);

- mporpamMmHoe oOecledeHue: IHUIEH3UOHHOE MpOorpaMMHOE o0ecreueHue oOmero u
crerpanpHoro HasHauenusi Microsoft Windows, Microsoft Office Professional Plus, Zoom
(becrutatHas Bepcusi) — cBoOoiHO-pactpocTpansemoe [10.

3.2. AudopmannonHoe obdecrieueHne peajau3aluu padoyeil mporpaMmbl

Jis peanm3anuu porpamMmbl 001e00pa30oBaTeIbHON AUCIUILIMHBI OMOTUOTEUHBIA (POH.T
UMEEeT MeYaTHbIe, JIEKTPOHHBIE 00pa3oBaTeIbHbIE 1 HHPOPMAILIHOHHBIE PECYPCHI.

3.2.1. OcHOBHBIE HCTOYHUKH

1. boromonoB, H. B. Maremaruka : y4eOHUK I CpeOHEr0 MNPOQPECCHOHATBHOTO
obpazosanus / H. B. boromornos, I1. . Camoitnenko. — 5-¢ u3a., nmepepad. u qom. — Mocksa :
NznarensctBo IOpaiit, 2022. — 401 c. — (Ilpodeccuonansroe obpasosanue). — ISBN 978-5-
534-07878-7. — Texkcr : anextpounsiii / ObpaszoBatenbHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/489612 (nata obpamenus: 25.08.2022).

2. MaremaTtuka : y4eOHWK JUIsi CpeAaHero mnpodeccruoHanbHOro obpazoBanus / O. B.

TarapaukoB [u np.] ; mox obmeil pegakumeit O. B. TatapaukoBa. — Mocksa : M3maTenbcTBO
FOpaiit, 2022. — 450 c. — (IIpodeccuonansuoe odpazoBanue). — ISBN 978-5-9916-6372-4. —
Tekcr : onekTpoHHbi // OOpazoBarenbHas minatrgopma FOpait [caiit]. — URL:

https://urait.ru/bcode/490214 (nara obpamenus: 25.08.2022).

3.2.2. JlonoJTHUTEIbHbIe HCTOYHUKH

1. Manunrep, B. A. T'eomeTpusi: miaaHUMETpUYECKUE 3aJauyd Ha TOCTPOEHHUE : yyeOHOe
nocoOue aiist cpegHero npodeccuonanbHOro oopazosanus / B. A. Jlanmuarep. — 2-e u3n., ucmp. —
Mocksa : U3narensctBo HOpaiit, 2022. — 155 ¢. — (IlpodeccuonansHoe odpasosanue). — ISBN
978-5-534-04836-0. — Tekct : amektponHbIi // OOpa3zoBatenbHas miatdpopma KOpaiT [caiT]. —
URL: https://urait.ru/bcode/492897 (nara obpamenus: 25.08.2022).

2. lamuarep, B. A. Maremarnka: 3a1a4i ¢ MOJyJIeM : y4eOHOe MOCOOHUe JUIsl CPeTHEero
npodeccuonansHoro obpazoBanust / B. A. Jlamunrep. — 2-e usn., ucnp. u non. — Mocksa :
WznatenberBo FOpaiit, 2022. — 364 ¢. — (IIpodeccronanpHoe obpa3oBanue). — ISBN 978-5-
534-04793-6. — Tekcr : anexkrponHsblid // Obpa3zoBarenbHas miaardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/492899 (nara obpamienus: 25.08.2022).

3. Janmuurep, B. A. Matemaruka: jorapu)MUUECKUE YPAaBHCHHS M HEPABEHCTBA : yueOHOE
mocooue It cpeHero npodeccruonaibHoro odpasoanus / B. A. Jlanuarep. — 2-¢ u3., UCTP. H
nor. — Mocksa : M3garensctBo HOpaiit, 2022. — 176 c¢. — (IIpodeccuonansuoe o6pa3oBanue).
— ISBN 978-5-534-05316-6. — Tekct : anexTponHsiii // O6pa3oBatenpHas 1uargopma FOpait
[caiiT]. — URL: https://urait.ru/bcode/492730 (nata oOpamenus: 25.08.2022).

4, Jlapun, C. B. AnreOpa: MHOTOWIEHBI : YydeOHOE TMOocoOHWe Il CpEeaHETo
npodeccuonansHoro obpazoanus / C. B. Jlapun. — 2-e u3a., uchp. U gom. — MoCkBa :
WznarensctBo FOpaiit, 2022. — 136 ¢. — (Ilpodeccuonanpuoe obpazoanue). — ISBN 978-5-
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534-07828-2. — Texcr : snektponHbIil // OOpa3zoBarensHas miatdopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/493544 (nara obpamenus: 25.08.2022).

3.2.3 UndopmanmoHHbIe pecypchl

1. https://www.bymath.net/index.php - Bes snemenTapaas maremartika

2. http://lwww.bymath.net/ - Bcs snementapuas mMatemaruka: CpeaHssi MaTeMaTH4ecKas
HUHTEPHET-IIKOJIA

3. https://www.tutoronline.ru/math-fag-magnet - becriatHbie ypoku 1o MaTeMaTHKE
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSI
OBIIEOBPA30OBATEJIBHOU JUCHUIIJINHbI

KOHTpOHB U ONLCHKA PpacCKpPbIBAKOTCA 4YCPC3 IAUCHUILNIMHAPHBIC PC3YJIbTaThbl, YCBOCHHBLIC
3HAHWUS U MPUOOPETCHHBbIC O0YYAIONMMUCS yMEHHS, HApaBlICHHbIC Ha (JOPMHUPOBAHHE OOIIHMX H
podecCHOHATEHBIX KOMIIETCHITHIA

PesynbTarsl 0o0yueHus

Iloxa3arenu orieHKHU

TuI OLEHOYHBIX MEPONPUITHI

BIIAJICTh METOJIaMH | BJIQJICET Meronamu | [IpakTuueckue paboThl
JIOKa3aTeJbCTB, aJrOPUTMAMU | JOKA3aTEIbCTB, [Ipaktuueckue 3ausatust No58, 59
pemieHuss  3amad;  yMmMeHue | anroputMamu  pemrenus | KontponbHas padora Nel
dbopMynupoBaTh 3ajad; dbopmynupyer
OTpEeNeTICHUs, aKCHOMBI U | OTPEIEICHUs, aKCUOMBI U
TEOpEMBbI, TPUMEHSATH WX, | TEOPEMbI, MPUMEHSET WUX,
MPOBOJIUTh  JIOKAa3aTeJIbHBIC | TPOBOJIUT JOKa3aTeIbHBIC
paccyXJ1eHust B XOJI€ | pacCy)KJIeHHsI B XOJIe
pElICHUS 3a/1a4; pelIcHus 3a1a4
OK 01
YMETb ONEPUPOBATH omepupyer  mnoustusimu: | [IpakTuueckue paboTbl
MMOHATHUSIMH: CTCIICHb YHCIIA, cTerneHp uucia, jorapudm | [Mpakrtuueckue 3anstus Ne§, 10, 12,
jorapudm yucia; yMeTb YuCa; BBITTOJIHsET | 16
BBITIOJIHSTh BBIUHCICHUE BBIYMCIICHHSI 3HAUYCHHH M
3HAYCHHUH U MpeoOpa3oBaHus | IpeoOpa3oBaHUS
BBIPAKEHUM CO CTENIEHSMHU U | BBIPAXKEHHUM CO CTEIEHSAMHU
norapudMamu, u norapudmamu,
npeoOpa3zoBaHus APOOHO- npeoOpa3oBaHusl JAPOOHO-
paIrMoOHANIBHBIX BEIPAKCHUM, | pallMOHAIBHBIX
OK 01 BbIpAXKEHUI
YMETh ONEPUPOBATH omepupyeT  moHstusmu: | [IpakTuueckue paboThb
MOHATUSIMHU: PALIMOHAIBHBIE, | pALlMOHAIBHEIE, [Tpaktuueckue 3anstus Nell, 13, 14,
MppALMOHAJIBHBIE, MppALMOHAJIBHEIE, 15, 18, 19, 20, 30, 31, 32
MoKa3aTellbHbIC, CTETICHHBIS, | TTOKa3aTebHbIC,
norapudmuueckue, CTETICHHBIE,
TPUTOHOMETPUIECKHE norapuMHuIecKue,
yYpaBHEHHUS U HEPABEHCTBA, TPUTOHOMETPUUECKHUE
UX CHUCTEMBI, ypaBHECHHUS u
OK 01, OK 03 HEPaBEHCTBA, ux
CHUCTEMBI,
YMETh ONEPUPOBATH omepupyeT  moHstusMmu: | [IpakTuueckue paboTh
MOHATUSIMH: QYHKIIHS, ¢byuknus, HenpepbiBHas | [Ipaktuueckue 3ausatus Ned4, 47, 48,
HenpepbIBHAS (DYHKIIUSA, dbyHkus, mnpousBoaHas, | 49, 51, 52, 53
MIPOU3BOIHAS, nepBooOpa3Has,
nepBooOpasHas, OTIpe/ICIEHHBI WHTETPAa;
OTIpeIeTICHHBIN HHTETPaT,; HaXOIUT MIPOU3BOTHBIC
YMETh HaXOJUTh AIIEMEHTApHBIX (YHKITHH,
MIPOU3BOIHBIC PJIEMEHTAPHBIX | UCIIOJIB3YSI  CIIPABOYHBIC
GyHKIUH, UCTIONB3Ys MaTepuasbl; UCCIEIyeT B
CIIPaBOYHBIC MaTEPHAIIBI; MPOCTEUIIINX CITyJasx
MCCIIEIOBATh B MpocTeHNX | pyHKIUU Ha
cinydasx GyHKIIUHA HA MOHOTOHHOCTb, HaXOIHUT
MOHOTOHHOCTb, HAXOJIUTh HauOOJIbIIINE u
HanOOJIbIINE U HANMEHBIIINEC | HAUMCHBIIINE  3HAYCHHUS
3Ha4YeHUs (QYHKIUN; CTPOUTH | GYHKUUH; CTPOUT
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rpauKu MHOTOYJICHOB C
HCIIOJIb30BAaHUEM arapaTa
MaTeMaTHYECKOTO aHAIIN3a;
HNPUMEHATH IIPOU3BOIHYIO
NIPY PEIICHUH 3a/1a4 Ha
ABWIKCHUC, pCIIaTh
NPaKTUKO-OPUEHTHPOBAHHBIC
3a/1a4¥ Ha HAauOOJIbIINE U
HaVMEHBIIINE 3HAUYCHUS, Ha
HAXO0XJICHUE MyTH, CKOPOCTH
U YCKOPCHHS,

OK 01, OK 07

rpaduk  MHOTOYJICHOB C

HCIIOJIL30BaHUEM
ammapara
MaTEMATHYECKOTO
aHaJIn3a; PUMECHSICT
MIPOU3BOTHYIO npu
pelIeHun 3a7a4 Ha
IIBIDKEHUE; pemraer
MIPAKTHKO-
OpUEHTUPOBAHHBIC 33]la4H
Ha HauOOJIbIINE H

HAauMEHBIINE  3HAYCHMS,
Ha HaxOXJEHHE IyTH,
CKOPOCTH M YCKOPEHHUS;

YMETh OIIEpUPOBATh
MOHATUSMH: pallMOHAbHAS
(byHKLUSA, TOKa3aTeIbHAS
(GyHKIMS, cTeneHHas
byHK1MS, TorapumMudecKas
byHKIIMS,
TPUTOHOMETPUUYECKHE
(GyHKIIMM, 0OpaTHBIE
(GyHKLUUU; YMETb CTPOUTH
rpaduKy U3y4eHHBIX
(byHKLUH, UCIIOIB30BATh
rpaduKy Ipu U3y4CHUN
IPOLIECCOB U 3aBUCUMOCTEH,
NIPY PEUICHNH 33134 U3
JPYTruX y4eOHBIX IPEAMETOB
Y 3a1a4 U3 PEaIbHON KU3HU;
BbIpa)kaTh (popMysiaMu
3aBHCUMOCTH MEXITY

BEJIMYNHAMU;
OK 01, OK 02

ONEpUpPYET  TMOHATHSIMU:
pauroHanmbHas — (QYHKIMS,
HOKa3zaTenbHas (YHKIHS,

CTEIIEHHAsI byHKIHA,
JorapupmMuyecKas
byHKIMS,
TPUTOHOMETPUUYECKHE
GyHKIMH, oOpatTHble
byHKIUY; CTPOUT
rpaguKu M3Y4EHHBIX
GbyHKUHUH, UCIIONIb3YeT
rpaduKyd  TpH  U3yYCHHUU
IPOLIECCOB U
3aBUCUMOCTEH, pu

pELIEHNN 3a/1a4 U3 APYTUX
y4eOHBIX NOpPEIMETOB MU
3a1a4 u3 peabHON
JKU3HU; BBIPAXKAET
dopMynaMu 3aBHCHMOCTH
MEX/ly BEINYMHAMY;

[TpakTrueckue paboOTHI

[Ipaktuueckue 3anstus Ne8, 12, 17,

21, 24, 25, 26, 28

YMETh pelIaTh TEKCTOBbIE
3aJ1aui pa3HbIX THIIOB (B TOM
YuciIe Ha MPOLEHTHI, O U
4yacTH, Ha JIBUJKEHUE, padoTy,
CTOMMOCTb TOBapOB U YCIYT,
HAJIOTH, 3aJ1a4M U3 00JIacTH
yIpaBJIeHUS TUYHBIMU U
ceMeiHbIMU (PMHAHCAMM);
COCTaBJIATH BBIPAKEHUS,
ypaBHEHHSI, HEpAaBEHCTBA U
UX CHUCTEMBI M0 YCIOBHUIO
3a71a9u, UCCIIEA0BATh
MOJIy4eHHOE pelIeHHEe U
OIICHUBATh
MPaBA0ONOI00HOCTh
pe3yJIbTaTOB,

OK01,IIK 1.3

pelaeT TEeKCTOBBIE 3a/1a4H
pa3HbIX THUIOB (B TOM
qucie Ha MPOLEHTHI, J0IH
M 4YacTW, Ha JBIDKEHHE,
paboty, CTOUMOCTD
TOBAapOB M yCIYT, HAJIOTH,
3a71auu u3 o0nacTtu
yIpaBJICHUS] JINYHBIMH H
CeMEWHBIMU (PUHAHCAMM);
COCTABIIIET  BBIPAKCHHUS,
YpaBHEHMsI, HEPaBEHCTBA
U HUX CHCTEMBl  TIO
YCIIOBHIO 3ajauu,
UCCIIEYeT  TIOJTYYCHHBIC
pelieHuss W OLIEHUBAeT
MPaBIOTIOI00HOCTD
pe3yJbTaToB,

[TpakTuyeckue paboThI
[TpakTuueckue 3ansTust No3
KonrtpomnsHas padora Nel

YMETb ONEPUPOBATH
MOHSITUSIMU: CPEJTHEE

ONEPUPYET  MOHATHSIMU:
cpenHee apudmeTnyeckoe,

[TpakTrueckue paboThI
ITpakTnueckue 3anstust Ned2, 43
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apudMeTHIecKoe, MeraHa,
HauOoJbIlIee U HANMEHBIIICE
3HAa4YeHUs, pa3Max,
JHCTIEpPCHs, CTaHAAPTHOE
OTKJIOHEHHE YHCIIOBOTO
Habopa; yMeTh U3BJICKATh,
UHTEPIPETUPOBATH
uH(OpMaLHIO,
MPEJICTAaBICHHYIO B
TabynLax, Ha AMarpaMMax,
rpadukax, OTpakarolryro
CBOMCTBA peaJIbHBIX
MIPOLIECCOB U SIBJICHUI;
NPECTaBIATh UH(OPMAIIHIO
C TIOMOIIIBIO Ta0JIHII U
JiarpaMM; UCCIeI0BaTh
CTaTHCTUYECKHUE JIaHHBIC, B
TOM YHCJIE C IPUMEHEHUEM
rpaduuecKux MEeTOI0B U
AIIEKTPOHHBIX CPEJICTB;

OK 01, OK 05

MeduaHa, HauOoJibIee U
HauMEHbIIEE  3HAYCHMS,
pa3Mmax, aucnepcus,
CTaH/JIapTHOE OTKJIOHEHUE
YK CIIOBOTO Habopa;
U3BJIEKAET,
UHTEPIPETUPYET
UH(OpMaLHIO,
MPEJICTAaBICHHYIO B
Ta0IUIAX, Ha
quarpammax, —rpadukax,
OTPaKAIOIYI0  CBOWCTBA
peabHBIX TPOIECCOB U
SBJICHUW;  MPEICTABISACT
MH(OPMALIHIO C TIOMOIIBIO
TabIMLl W Juarpamm;
UCCleayeT
CTaTUCTUYECKUE JIaHHBIE,
B TOM qrcie c
IIPUMEHEHHUEM
rpadUyecKux METOIOB H
AJIEKTPOHHBIX CPEJCTB;

YMETb ONIEPUPOBATH
MOHATUSAMH: CIIy9alHbIN
OTIBIT U ClTy4yaiiHOe COOBITHE,
BEPOSITHOCTH CIIy4alHOTO
COOBITHS; YMETh BBIUUCIIATh
BEPOSATHOCTH C
MCII0JIb30BaHUEM
rpauYecKux METOJIOB;
OPUMEHSATH (HOPMYJIbI
CIIOKEHHSI U YMHOXKECHUS
BEPOSATHOCTEM,
KOMOHMHATOPHbIE (PaKThl U
(opMyIIBI TP peIIEHUH

ONEpUPYET  IMOHATUAMHU:
CIIy4YaiHBIN OIIBIT u
ciyvyaiHoe coObITHE,
BEPOSITHOCTh  CIIy4aitHOTO
coObITHS; BBIYHCIISIET
BEPOATHOCTb c
HCII0JIb30BaHNEM
rpaU4ecKux  METOIOB;
MPUMEHSET bopMybI
CIIOKEHHMSI U YMHOXKEHUS
BEPOSATHOCTEM,

KOMOMHATOpHbIE (AKTHI U
bopMynbl TIpU  pELICHUU

[TpakTrueckue paboThI

[Ipaktuueckue 3anstus Ne39, 40, 41,

42, 43

3aj71a4; OIICHUBATh 3a/1ad4; OIICHUBACT
BEPOSITHOCTH peajIbHbIX BEPOSITHOCTH  PEAIbHBIX

COOBITHI{; 3HAKOMCTBO CO COOBITHI;  3HAKOM  CO

CIIy4aiiHBIMU BEIMYNHAMU; CITy4aifHBIMU

yMEHUE TPUBOJINTH MPUMEPHI | BETUYMHAMU;  TPUBOIUT

MPOSIBIICHUS 3aKOHA OONBIIUX | IPUMEPHI MPOSIBIICHUS

YuCeN B MPUPOTHBIX U 3aKOHa OOJIBIIMX YHCEN B

OOIIIECTBEHHBIX SBJICHUSX MIPUPOIHBIX U

OK 01, OK 04, OK 06 0OIIIECTBEHHBIX SIBIIEHUSIX;

YMETh ONepUpPOBATH omepupyeT  moHstusmu: | [IpakTuueckue paboTh
MOHATUSIMU: TOYKA, IIpsIMas, TOYKa, npsMas, | [Ipaktuaeckue 3anstus Ne58, 59

IIJIOCKOCTB, IIPOCTPAHCTBO,
JIBYTPaHHBIN yTOJI,
CKPELIUBAIOIIMECS MPSMBIE,
[apauIeIbHOCTD U
NEPIEHIUKYIISIPHOCTD
IPSIMBIX U IIJIOCKOCTEH, YTOJ
MEXIY NPSMBIMU, YTOJI

IJIOCKOCTh, IPOCTPAHCTBO,
JIBYI'pPaHHBIN yroi,
CKpEIINBAIOIINECS

npsiMble, TMapaIebHOCTb
U MEpHEeHIUKYISIPHOCTb
NpAMBIX M TUIOCKOCTEH,
yroJl MeXAYy HpsSMbIMH,

41




MEXy IPSIMOU U
IUIOCKOCTBIO, YTOJI MEXTY
IUIOCKOCTSIMH, PACCTOSHUE OT
TOYKH /10 THIOCKOCTH,
paccTosiHUEe MEXAY
NPSAMBIMH, PACCTOSTHHE
MEXy IUIOCKOCTSIMH; YMETh
UCTIOJIb30BAaTh MPH PEIICHUH
3ajja4 U3y4eHHbIe (PaKThl U
TEOpEMBI IJIAHUMETPUH;
yYMEHHUE OLICHUBATh Pa3Mephl
00BEKTOB OKPYKAIOILErO
MUDA;

OK 05

Yrojl MeXAy TMpsSMOd U
MJIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMU, PACCTOSTHHE
OT TOYKH OO0 IIIIOCKOCTH,

paccTosiHue MEX Ty
PSMBIMH, paccTosiHue
MEXTY IUIOCKOCTSIMU;

UCTIONB3YeT NPU PELICHUU
3a71a4 N3y4eHHbIE (aKTHI U
TCOPCMbI IJIAaHUMCTPHH,
OLICHUBACT pa3Mepsl
O00BEKTOB  OKpPYXKAIOIIETO
MHpa;

YMETh OIIEPUPOBAThH
IMOHATHUAMU. MHOI'OI'PAHHUK,
CCUCHHE MHOTOTPaHHHKA,
KyO, apajuiesienumnen,
npu3Ma, mupamua, Gurypa u
IMMOBEPXHOCTH BpalllCHUA,
WIMHP, KOHYC, map, cdepa,
ceueHust pUTypbI BpalieHus,
TUIOCKOCTh, KacaroIasicst
cdepbl, HMIMHAPA, KOHYCA,
IUIOIA/b TOBEPXHOCTH
nupamMubl, IpU3MbI, KOHYCA,
WIMH/IPA, TUTOIIab chepsl,
00beM Kkyo0a,
IPSMOYTOJIBHOTO
napaienenurmesa,
MUPAMUJIBI, TPU3MBI,
IIMHpA, KOHYca, [apa;
yMeTh U300paxarb
MHOT'OTpaHHUKH U
MOBEPXHOCTH BpAIICHUS, UX
CCUCHUA OT PYKH, C TIOMOIIBLIO
YepPTEKHBIX HHCTPYMEHTOB U
JJIEKTPOHHBIX CPEACTB; YMETh
pacrio3HaBaTh CHMMETPHIO B
NIPOCTPAHCTBE; YMEHHE
pacrio3HaBaTh MPaBUIbHbIC

ONEpUpPYET  TMOHATHSIMU:
MHOI'OrpaHHUK, CE€UCHUC
MHOTOTpaHHHKa, KyoO,
napaulelenuIes, Ipus3ma,
nupamuaa, Qurypa u
IIOBEPXHOCTh  BpalllcHUs,
IWIMHAP, KOHYyC, Imap,
chepa, ceueHHst QUTYPBHI

BpALLCHHUS, IUIOCKOCTb,
Kacarouascs cdepsl,
LWINHApA, KOHYca,
IIOIAAb  IMOBEPXHOCTH
HUpPaMU/IbI, IIPU3MBI,
KOHYyca, WIAHApA,
wiomaab cdeppl, 00beM
KyOa, MPSAMOYTOJIbBHOTO
napanjenenunena,

MTUPaMUJIbI, TIPU3MBEI,

WIMH]pA, KOHYyca, IIapa;
n3o0paxxaer

MHOTOTPaHHUKHU "
IMMOBEPXHOCTU BpaIICHHA,
UX CEYEHHsS] OT PYKH, C
IIOMOIIIBIO YCPTECIKHBIX
WHCTPYMEHTOB u
SJICKTPOHHBIX CpCaACTB,
pacmo3HaeT CUMMETPHIO B

[pakTuyeckue paboTHI
[TpakTuyeckue 3ausTust Ne63-69

MHOTOTPaHHUKH; MIPOCTPAHCTBE;
OK 01, OK 03 pacrno3HaeT IpaBUIbHBIE
MHOTOTPaHHUKH;
YMETh ONepUpPOBATH omepupyeT  moHstusmu: | [IpakTuueckue paboTh
MMOHATHUSIMH: JIBHKCHHC B JIBIDKCHHE B | [IpakTnueckue 3anstus Ned, 66, 67 —

IPOCTPaHCTBE, MOA0OHbIE
¢burypsl B IpOCTPAHCTBE;
UCIIOJIb30BaTh OTHOLIEHUE
TJTOMIAIe TOBEPXHOCTEN U
00BbeMOB MOAOOHBIX QUTYP
IIPY PELICHNN 3a/aY;

OK 01, OK 07

MIPOCTPAHCTBE, TO0OHBIE
¢burypsl B IpPOCTPaHCTBE;
UCIIONIB3YET  OTHOIICHHE
IJIoNIaZei MOBEPXHOCTEN
u 00beMOB IOAOOHBIX
buryp mnpu  pEIICHUH
3a/1ad;
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YMETb BBIYHUCIIATH BBIUUCIISIET [TpakTrueckue paboOTHI

F€OMETPUUYECKHE BEIIMUNHBI TeOMETPUUECKHUE [IpakTuueckue 3ansarust No23
(nymuHa, yroJi, IIomaIb, BeMMYUHBl (myrHA, yroj, | KontponbHas padora Nel
00BeM, IIIOIIAIb ILIONIA/b, 00BeEM,

MMOBEPXHOCTH ), UCTIOJIB3YS IJIOMIA b  TTOBEPXHOCTH),

U3YYCHHBIE (POPMYITBI U UCIIONB3YsI M3y4YEHHBIE

METO/IbI; (hOpPMYJIBI U METO/IBI,

OK 01, OK 07

YMETh OTIEPUPOBATH omepupyer  noHATUAMH: | [IpakTHueckue paboThl
HNOHATUSMM: NIPAMOYTOJIbHAsL | mpsiMoyrosbHast cuctema | [Ipakruueckue 3ansatus Ne2, 60, 61
cucTeMa KOOpJIMHAT, KoopauHat, KoopauHatel | KoHTponbHas padora Nel
KOOPJMHATHI TOUKH, BEKTOP, | TOUYKH, BEKTOP,

KOOPJIMHATHI BEKTOPA, KOOPIMHATHI BEKTOpa,

CKaJIIpHOE MPOU3BECHUE, CKaJIIpHOE TPOU3BECHUE,

YTOJI MEXTY BEKTOPaMHU, YroJd MEXIy BEKTOpaMHu,

CyMMa BEKTOPOB, cymma BEKTOPOB,

MIPOM3BEICHNE BEKTOpa Ha MIPOM3BEICHNE BEKTOPa HA

YHCII0; HAXOAUTh C TIOMOIIBIO | YHCIIO; HaXOJIUT c

M3YYEHHBIX (popmyI ITOMOIIBIO W3YYEHHBIX

KOOPJAMHATHI CEPEIUHBI bopmyn KOOPJAMHATHI

OTpe3Ka, PaCCTOSHUE MEXYy | CepelIUHBI OTpe3Ka,

JIBYMSI TOUKaMU; PACCTOSIHUE MEXKIY JABYMs

OK 01, OK 03, OK 06 TOYKAMHU;

YMETh BBIOMPATH BeIOMpaeT — moaxojsmwmii | [IpakTuueckue paboTh
MOAXOASAIINN U3y4EeHHbIN n3ydeHHbli Meron i | [Ipaktuueckue 3ansatus No7, 21
METOJI JIJISl PEeIICHUs 3a7]a4M, | PEIICHUS 3a7a4H,

pacro3HaBaTh pacro3Haer

MaTeMaTuyeckue GpakThl U MareMaTtuyeckue (hakThl U

MaTeMaTU4YeCKUEe MOJCIH B MaTEeMaTHYECKUE MOICIIN

MIPUPOJHBIX U OOIIECTBEHHBIX | B TIPUPO/THBIX u

SBJICHUSIX, B UCKYCCTBE; OOIIECTBEHHBIX SIBICHUSX,

YMCETb ITPUBOJUTH IMIPUMEPBI B HCKYCCTBE; IIPHUBOIMT
MAaTEMATUYCCKHUX OTKpLITI/Iﬁ MMpUMEPbI

POCCHICKOWM U MUPOBOM MaTEMATHYECKHAX
MaTEeMaTU4eCKOU HAyKH; OTKPBITUM POCCHUUCKON U
OK 01, OK 06 MHUPOBOH
MaTEMaTHUYECKON HAYKU;
YMETb ONIEPUPOBAThH onepupyer  noHstusmu: | [Ipakruueckue paboTbl
MIOHSTUSMM: ONIPEJEIICHNUE, omnpezeneHue,  akcuoma, | [Ipakrnueckoe 3anstre NeS8
aKCHOMa, Teopema, Teopema, CJIE/ICTBHE,
CIIeACTBHUE, CBOICTBO, CBOICTBO, MpU3HAK,
MpU3HAK, 10Ka3aTeIbCTBO, JTI0Ka3aTeNbCTBO,
paBHOCUJIbHBIE paBHOCUJIbHBIE
(bopMyITHUPOBKH; YMEHUE (bopMyITHUPOBKH;
dopmynupoBath obpaTHOe 1 | hopMyIHpyeT oOpaTHOE U
MPOTUBOMNOJIOKHOE IIPOTHUBOIIOJIOKHOE
YTBEPKACHHUE, IPUBOIUTD YTBEPKACHHUE, IPUBOIUT
MPUMEPHI U KOHTPIIPUMEPHI, | IPUMEPHI u
UCIIOJIb30BaTh METOJ KOHTPIIPUMEDBI,
MaTeMaTUYeCKON UHAYKIUHU; | UCIOJB3YET METOJ
IIPOBOAMTH JOKA3aTEIbHbIE MaTeMaTHYECKON
pacCyXIeHHUs IIPU PELUICHUA | UHIYKLUH; IIPOBOJUT

3aJa4, OCHUBAThb JOKa3aTCIIbHBIC




JIOTUYECKYIO MPAaBHILHOCTh paccyXJIeHHs npu
paccyXJIeHUN; peleHnn 3ajauy,
OK 01 OIICHUBAET  JIOTUYECKYIO
MPaBUILHOCTh
pacCyXJIEHUI;
YMETh ONEpUPOBATH omepupyeT  moHstusMu: | [IpakTuueckue paboThl
MMOHATHSIMH: MHOKECTBO, MHOKECTBO, [IpakTuueckoe 3ansitue No35
MOJIMHO>KECTBO, OTepalluu MOJMHO>KECTBO, ONEPALINHI
HaJl MHOJKECTBaMH; YMETh Hax MHOKECTBAMH;
UCIOJIb30BaTh TEOPETUKO- UCIIONB3YET  TEOPETHUKO-

MHOYXECTBEHHBIH armapar
JUTSL OTTUCAHUS PEATbHBIX
NPOIIECCOB U SIBJICHUU U IIPH
peIlleHnH 3a7a49, B TOM YHCIIe
U3 JIPyrux y4eOHBIX
MIPEIMETOB;

OK 01

MHOECTBEHHBII ammapar
JUIsL ONMCAHUS PeaTbHBIX
IPOLIECCOB M SIBIICHUH H
IpU pELIEHUM 3ajad, B
TOM 4YHCI€ W3 Jpyrux
y4€OHBIX IIPEIMETOB;

YMETh OIEPUPOBATh
HOHSATHSAMU: Tpad, CBAZHBIN
rpad, nepeBo, UKL, Tpad Ha
IUTOCKOCTH; YMEHHE 33/]1aBaTh
Y OMUCHIBATH Ipadbl
Pa3ITUYHBIME CIIOCO0AMU;

ONEpPUPYET  TOHSATHIMHU:
rpad, CBA3HBIA  rpad,
JepeBo, IWMKI, Tpad Ha
IUIOCKOCTH;  3aJjaeT U
OIIMCBIBAECT rpagbl
pasIMYHBIMKM  CIIOCO0aMU;

[TpakTuyeckue paboThI

[Ipaktuueckue 3ausatust Ne36, 37

UCTIOJIB30BaTh rpadbl mpu UCIONB3YeT TIpadbl IpH

pELICHUH 3aJa4; pEeLIeHUH 3a]a4;

OKO01,I1IK 1.3

YMETb CBOOOTHO cBOOOJIHO onepupyet | [Ipaktuueckue padboTb
OIepUPOBATH MOHITUSIMHU: NOHATUSIMM:  coueTaHue, | [IpakTnueckue 3anHsaTus Ne3§
CoueTaHue, EPECTAHOBKA, [IEPECTAaHOBKA, YHCIIO

YHCJI0 COUYETAaHUM, YUCIIO COUYCTaHHUH, YHCIIO0

NEPEeCTaHOBOK; OMHOM [IEPECTAHOBOK; OUHOM

Herorona; ymers npumensats | HproToHa; [IPUMEHSET

KOM6I/IHaT0pHLIeI(1)aKTH " KOMOUHATOpHbIE (DAaKThI U

paccyXaAeHUsl UIsl pelIeHUs paccyX1eHus JUISt

3az1ay; peleHus 3a1ay;

OK 01

YMETb ONIEPUPOBATH onepupyer  moHsTHsAMHU: | [IpakTuyeckue paboThl
MOHSTUSIMU: HaTypaJbHOE HaTypaJlbHOE yucino, | [Ipaktuueckue 3ausatus Nel, 9
YHCII0, LIE0E YACIIO, OCTATOK | LEJI0€ YHUCIIO, OCTAaTOK IIO

10 MOAYJIIO, pallMOHaJIbHOE MOJYJII0,  palMOHAJIbHOE

YKCII0, UPPALMOHAIIBHOE 4HCII0, HPPaLUOHAIBHOE

YHCII0, MHOXKECTBA YHCIIO, MHO’KECTBa

HaTypaJbHbIX, IEIBIX, HaTypaJIbHBIX, LENbIX,

paloHalbHbIX, paloHaIbHbIX,

JENCTBUTENBHBIX YHCET; JNENCTBUTENBHBIX  YHCET;

YMEHHE HCI0JIb30BATh HCIIOJIb3YET MPU3HAKU

IIPU3HAKU AEITUMOCTH, JEIMMOCTH, HaWMEHBIINH

HAaWMEHBIIWHA OOIIHIA o0t NEIIUTEID Hu

JEJINTENb U HaUMEHbLIEE HauMEHbIIIEe o01ee

oO1iee KpaTHOE, aIrOPUTM KpaTHoOE, JIITOPUTM

EBknuaa npu penieHuu EBxuaa mnpu penieHuH

3ajja4; 3HAKOMCTBO C 3ajay; 3HAaKOM c

pa3IMYHBIMU TO3ULUOHHBIMU | pPa3JIU4YHBIMU
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CHCTeMaMH CUHCIICHHS; MTO3UITHOHHBIMH
OK 01 CHCTEMaMHt CUHCIICHUS,

YMETh CBOOOTHO CBOOOJTHO onepupyet | [IpakTuueckue paboTsl
ONEPUPOBATH MOHITUSIMMU: noHsTusiMu:  crenenb ¢ | [Ipakrtuueckue 3anstus NelO, 12, 16,
CTEIEHb C LETBIM LEJIBIM mmokasarejeM, | 22,23, 24, 25

MoKasaTeyieM, KOpEeHb KOpEHb HATypaJIbHOUN

HaTypaJbHOM CTEIICHH, CTCIICHHU, CTCIICHb c

CTEMNEHb C PAIlMOHAIBHBIM paroHaIbHBIM

IoKa3aTelieM, CTEIICHb C IoKa3arelieM, CTEIeHb C

e CTBUTEIIFHBIM JIeHCTBUTEIIFHBIM

(BEIIECTBEHHBIM) (BEIIECTBEHHBIM)

rokasaresem, Jorapudm
YHCIIa, CHHYC, KOCUHYC H
TaHTE€HC MPOU3BOJIILHOTO
qHCIa;

OK 01, OK 04, TIK 1.3

nokasareseM, Jiorapudm
4HClla, CHHYC, KOCHHYC W
TAQHT€HC  MPOU3BOJIBHOTO
qHCIIa;

YMETb ONEPUPOBATH
HOHSITUSIMU: TOXJIECTBO,
TOKJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHUE,
HEPaBEHCTBO, CCTEMa
YpaBHEHUI U HEPABEHCTB,
PaBHOCUIILHOCTh YPaBHEHUH,
HEPABEHCTB U CUCTEM,
paloHaIbHbIE,
UppaLMOHAJIIbHBIE,
MOKa3aTelbHbIe, CTETICHHBIE,
norapudmuueckue,
TPUTOHOMETPUUECKHE
ypaBHEHUS, HEPABEHCTBA U
CHCTEMBI; YMETh peIlaTh
ypaBHEHUS, HEPABEHCTBA U
CHUCTEMBI C IIOMOILBIO
pa3IMYHBIX TPUEMOB; PEIIaTh
yYpaBHEHMsI, HEPAaBEHCTBA U
CUCTEMBI C TapaMETPOM;
MPUMEHSTh YpaBHEHUS,
HEPAaBEHCTBA, UX CUCTEMBI
JUIS peLIeHus
MaTeMaTU4YEeCKUX 3a7a4 U
3a[a4 U3 Pa3TUUHbIX
oOractell HayKH U pealbHOMI
KHU3HH,

OKO01,1IK 1.3

ONEpUPYET  IOHATHUIMHU:
TOKJIECTBO,
TOKJIECTBEHHOE
npeoOpa3oBaHue,
YPaBHEHHE, HEPABEHCTBO,
CUCTEMa ypaBHEHUH U
HEPABEHCTB,
PaBHOCUIILHOCTD
YPaBHEHHUI, HEPABEHCTB U
CUCTEM, pAaLMOHAJIbHBIE,
UPpaLMOHAIILHBIE,
MOKa3aTelbHbIE,
CTEIICHHBIE,
norapudmuyeckue,
TPUTOHOMETPUUECKHE
YpaBHEHHUs, HEPaBEHCTBA
U CHCTEMBI;  pemulaer
YpaBHEHHUs, HEPaBEHCTBA
U CHCTEMBI C IIOMOILBIO
pa3IMYHbIX MIPUEMOB;
pemaer YPaBHEHUH,
HEPABEHCTBA U CHUCTEMBI C
[IapaMeTpoM; MpPHUMEHSIET
YpaBHEHHUS, HEPABEHCTBA,
UX CUCTEMBI JUIsl pELICHHUS
MaTeMaTUYeCKUX 3agad H
3aJady = M3 Pa3IUYHBIX
oOnacreit HayKu u
peanbHOU JKHU3HY,

[TpakTueckue paboThI

[Ipaktuueckue 3anstust Ned, 5, 6, 7,

11, 13, 14, 15, 18, 19, 20, 30, 31, 32
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yMETh CBOOOTHO
OTIEpPUPOBATH TOHATHIMU:
rpaduk GyHKIMH, oOpaTHas
G yHKIHS, KOMITO3UIIUS
byHKIMHA, TUHEHHAS
byHKIUS, KBaApaTUYHAS
GyHKIHS, CTETICHHAS
(GYHKIHS C IIETBIM
MOKa3aTeseM,
TPUTOHOMETPUYECKHE
byHKIIMHA, 0OpaTHBIE
TPUTOHOMETPUUYECKHE
byHKIIMY, TOKa3aTeabHas 1
Jorapudmuyueckas pyHKIUH;
YMETb CTPOUTH IpaduKu

(G YHKIIHH, BEITIOTHSATH
npeoOpa3zoBanus rpaduKOB
GyHKIMHI; yMETh
UCIIONIb30BaTh TpaduKu
GyHKIMH 15 U3y4YeHUs
MIPOLIECCOB U 3aBUCUMOCTEH
NIPY PEUICHUH 33124 U3
JIPYTUX y4eOHBIX MMPEIMETOB
U U3 peajbHOU KU3HU;
BbIpaxaTb popMyaamMu
3aBHCUMOCTH MEXKIY
BEJIMYMHAMU; YMETh
CBOOOTHO OTIEPUPOBATH
MOHSATHUSIMH: YETHOCTh
(byHKLIUH, TEPUOAUIHOCTD
(GyHKINHU, OTPAaHUYEHHOCTD
(GyHKLMU, MOHOTOHHOCTh
(GYHKINH, SKCTPEMYM
byHKLIMHM, HaubobIIee U
HaMMEHBIIIEe 3HAYCHUS
(GYHKLIUU Ha IPOMEKYTKE;
YMEHHUE TPOBOANTH
uccienoBaHue QyHKINH;
YMETh HCIIOJIb30BaTh
CBOWCTBA U rpaduKu
GYHKIMH 1S perieHus
ypaBHEHM, HEPABEHCTB U
3aj1a4 C mapaMeTpamu;
n300paxarp Ha
KOOPJAMHATHOM IIOCKOCTH
MHOX€ECTBa peIIeHui
yYpaBHEHUM, HEPABEHCTB U UX
CHCTEM;

OK 01, OK 04, TIK 1.3

CBOOOJTHO oTIepUpyeT
HOHATUSAMM: rpaduk
byHKIHH, obOpaTHas
byHKLUS, KOMITO3U LIS
byHKIHH, JTUHEHHas
byHKUus, KBagpaTHYHAS
byHKIHS, CTEeTNeHHas
byHKuus c LEIBIM
nokazareseM,
TPUTOHOMETPHUUYECKHE
byHKIHH, oOpaTHbIE
TPUTOHOMETPHUUYECKHE
GyHKIMU, TOKa3aTeIbHas
u JorapupmMuuecKas
byHKINH, CTPOUT
rpaguKu GbyHKIHH,
BBIMOJIHSCT
npeoOpa3oBaHus
rpadukoB GbyHKIM;
UCIIOJIb3YET rpaduku
GyHKUMH Ui U3YYeHUs
POIIECCOB "
3aBUCUMOCTEH npu

pEeIlIeHnN 3a/1a4 U3 APYTux
y4eOHBIX NPEAMETOB U U3

peanbHOI JKU3HU;
BBIPAXKaeT bopmybl
3aBUCUMOCTH MEXTY
BEJIUYHMHAMH,  CBOOOIHO
ONepUpyeT  MOHATHAMMU:
YETHOCTh byHKIMIH,
HNEPUOJIUYHOCTh (DYHKIIMH,
OTPaHUYEHHOCTh

(GyHKLIUH, MOHOTOHHOCTh
byHKIUH, 3KCTPEMYM

¢bynkuuu, Haubosbliee U
HauMEHbIlIEe  3HAYEHUS
(GYHKLIUU Ha IPOMEXKYTKE;
IIPOBOAMUT HUCCIIEOBaHUE
byHKLINY; HCIIOJIb3YyET
cBoiictBa U Tpaduku
GbyHKUMH  JUIS pelieHus
ypaBHEHUH, HEPABEHCTB U
3aJady ¢ IMapaMeTpaMy;
n3o0paxxaer Ha
KOOPJMHATHON IUIOCKOCTH
MHOKECTBa penieHui
YPaBHEHHUI, HEPABEHCTB U
UX CHUCTEM;

[TpakTrueckue paboThl

[Ipaktuueckue 3ansatus Ned, 5, 8, 12,
17, 18, 19, 20, 21, 26, 27, 28, 29, 47,

48, 49, 50

YMETh CBOOOJTHO
OIEPUPOBATH MOHATHUAMMU:
MOCJICIOBATEIIBHOCTb,
apudmMeTHIecKas

CBOOOJTHO OTIepUpYeT
IIOHATUAMMN.
HOCJICIOBATEIILHOCTD,
apupmMeTuIecKas

[TpakTudeckue paboThI
[IpakTuueckoe 3ansTue Ned4
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HpOTpeccHsi, TeOMEeTpHYecKast
nporpeccusi, 06CKOHEYHO
yOBIBaroImas reoMmeTpuyecKas
Iporpeccus; yMeHUE
3a1aBaTh
II0CJIEJOBATEILHOCTH, B TOM
YHCIIE C TOMOIIBIO
PEKYPPEHTHBIX (HOpMYIT;

OK 01

nporpeccus,
reoMeTprIecKas
nporpeccusi, 606CKOHEUHO
yObIBaromas
reoMeTpuyecKas
nporpeccusi; 3a1aeT
MOCIIe0BATEIbHOCTH, B
TOM YHUCJIE€ C TTIOMOIIBIO

PEKYpPPEHTHBIX popmyi;

YMETh OIIEPUPOBAThH
MOHSTHUSIMU: HETIPEPHIBHOCTD
(byHKINU, aCHMOTOTHI
rpaduka GyHKIUH, IEpBas U
BTOpasi MPOU3BOAHAS
GyHKIINHM, TEOMETPUUECKUN U
(bu3nyeCKuil CMbICI
MPOU3BOJHOM,
nepBooOpasHas,
OTIpe/ieNIeHHBI HHTETPa;
YMETh HaXOJIUTh AaCUMITTOTHI
rpaduka QyHKINH; YMETh
BBIYHCIISTH POU3BOJIHEIC
CYMMBI, IPOU3BEACHHUSI,
YaCTHOTO ¥ KOMITO3UIIHH
GbyHKIMHI, HAXOIUTh
YpaBHEHHUE KacaTEIbHOM K
rpaduxy GyHKIUU; yMETh
UCTIOJIB30BATh TIPOU3BOTHYIO
IUTSI KccrieToBaHus (PyHKITHA,
JUTST HAX OJKJICHUS
HAWTYYIIETO pelieHus B
MIPHUKJIATHBIX, B TOM YHCIIE
COLMAJIBHO-9KOHOMHUYECKUX U
buznyeckux 3aaayax, A
OTIpeIeNIeHUs] CKOPOCTH U
YCKOPEHUsT; HAXOIUTh
TUIOMIAIA U 00BbEeMBI GUTYp C
MOMOIIBIO0 UHTETPAa;

ONEpUpPYET  TMOHATUAMMU:
HENPEPHIBHOCTH (YHKIIUH,

ACUMITOTHI rpaduka
byHKIMKM,  TepBas W
BTOpast MIPOU3BO/IHAS
byHKIHH,

r€OMETPUYECKU I U
buznueckuit CMBICT
MPOU3BOAHOM,
nepBooOpa3Has,
OIPEJIEIICHHbIN MHTETpal;
YMETh HAXOJUT
ACUMIITOTBI rpaduka
byHKIUY; BBIUUCIISIET
IIPOU3BO/IHBIC CYMMBHI,
MIPOU3BEICHUS, YaCTHOTO
U KOMIO3UIIMU (PYHKITUH,
HAXOJUT ypaBHEHUE
KacaTelbHOM K rpaduxy
byHKIUY; UCTIONb3YeT
MIPOM3BOTHYIO JUTS
uccienoBanus  QyHKIIHH,
TUIst HaXO0XKJICHHS

HaWJIydqmiero pceuieHusd B
MPUKJIAAHBIX, B TOM YHUCJIC
COMaJIbHO-

O9KOHOMHUYCCKHUX n
q)HSH‘leCKI/IX 3aJgadax, O
OMpCACIICHHUA CKOPOCTH U

[TpakTuyeckue paboThI

[Tpaktnueckue 3ansTust Ned4 — 46,

50-57

MPUBOAUTH MPUMEPHI YCKOPEHHUS; HaXOUT
MaTeMaTHYSCKOTO miomagd W O0BEeMBI
MOJICTTMPOBAHUS C MIOMOIIBI | uryp c TTOMOIITLIO
nuddepeHImaTbHBIX MHTETrpana; MIPUBOJIAT
YpaBHEHUN; MIpUMEPHI
OK01,IIK 1.3 MaTeMaTHYeCKOTO
MOJICITUPOBAHUS c
TTOMOIIBIO
nuddepeHImaTbHBIX
YpaBHEHUH;
YMETh ONEePUpPOBAThH omepupyer  moHstusMmu: | [IpakTuueckue paboTh
MMOHATHSIMH: KOMILICGKCHOE KOMIIJICKCHOE yucno, | [Ipaktuueckue 3anstus Ne33, 34
YHCIIO, CONPSKEHHBIE CONPSIKEHHBIE
KOMILJIEKCHBIC YUCIIa, MOJYJIb | KOMILJIEKCHBIC qucoa,
Y apryMEHT KOMILUIEKCHOTO MOAYJIb M apryMEHT
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ymcna, popma 3aucu KOMILJIEKCHOTO qucha,
KOMIIJIEKCHBIX YHCET dopma 3aIucH
(reomeTpuueckas, KOMIUIEKCHBIX qrcen
TPUTOHOMETPHUYECKAs U (reomeTpuyeckas,
anrebpanyeckas); yMeTh TPUTOHOMETpHYECKas U
POU3BOIUTH anreOpanyeckas);
apuMeTHyecKue AeUCTBUS C | IPOU3BOIUT
KOMILJIEKCHBIMHU YU CIIAMHU; apudmMeTHuecKue
MPUBOJUTH PUMEPHI JeicTBUS c
UCTIOJIb30BaHUS KOMILJICKCHBIMH YHCIIAMU;
KOMIUIEKCHBIX YHCEIT,; MPUBOJIUT pPUMEPBI
OKO01,IIK 1.3 HCIIOJIb30BaHUS
KOMIUIEKCHBIX YHCET,
YMETh CBOOOTHO CBOOOJTHO onepupyet | [IpakTruueckue padboTbI
OINEpPUPOBATH MOHITUIMM: MIOHSTUSIMH: cpeanee | [Ipakruueckue 3anstus Ne42, 43
cpeaHee apu(pMETHYECKOE, apudmMeTHIecKoe,
MearaHa, Hanboblee u MeAraHa, Haubonblliee |
HaMMEHbIIIEe 3HAYCHUS, HaVMEHbIIEe  3HAYCHHSA,
pa3Max, Tucnepcus, pa3Mmax, aucrepcus,

CTaH/IAPTHOE OTKJIOHCHHE IS
OIMCAHM YUCJIOBBIX TaHHBIX;
YMETh UCCIICIOBATh
CTaTUCTHYECKUE TaHHEIE, B
TOM YHUCJIC C HpI/IMeHCHI/IeM
rpauIecKux METOJIOB U
AJICKTPOHHBIX CPEJICTB;
rpadu9YecKu UCCIea0BaTh
COBMECTHEIC HAOJIIOJICHUS C
MOMOIIIBIO AHArpaMM
pacceuBaHus U JTUHEMHOMN

CTaHJApPTHOC OTKJIOHCHUC
I OIIMCaHHA YHMCIIOBBIX

JTAHHBIX; HCCIIe/TyeT
CTaTUCTHYECKUE JaHHBIC,
B TOM qrcie c
PUMEHEHUEM

rpaUYecKuX METOJIOB H
DJIEKTPOHHBIX  CPE/CTB;
rpaguyecKkd  HUCCIeayeT

COBMCCTHBIC Ha6J'IIOI[eHI/I$I
C I[OMOHOIBIO  AUarpaMm

perpeccuu; paccerBaHusl U JIMHEHHOU

OKO01,I1IK 1.3 perpeccuy;

YMETb HaxOJUTh BEPOSATHOCTU | HAXOIUT BeposTHOCTH | [IpakTuueckue paboThl
COOBITHUH C UCTIOJIB30BAaHUEM | COOBITHI c | Ilpaxtiueckue 3anstus Ne39 — 43
rpau4ecKux METOJIOB; HCII0JIb30BaHNEM

NPUMEHSTD JUIs PEeIleHUs rpauueckux  METOJIOB;

3a1a4 (OpMyJIbl CIIOKEHHUS U | IPUMEHSIET JUIsl pelIeHus

YMHOXEHHS BEpPOSITHOCTEH, 3aj1a4 (hopMyIIbI

bopMyIty MOIHOM CIIOXKEHHMSI U YMHOXKEHHUS

BEPOATHOCTH, (hopmyIty BEpOATHOCTEH, Qopmyy

Bepnynnu, kKoMOMHATOpHbBIE | TOJHOM BEPOSATHOCTH,

bakThl 1 HGOpMYIHI; bopmyny bepnymn,

OLICHUBATh BEPOSITHOCTH KOMOWHATOpHbIE (DaKTBI U

peasbHbIX COOBITHIA; YMETh bopMyibI; OLICHUBAET

OIEpUPOBATH MOHITUSIMHU: BEPOATHOCTH  pEAJIbHBIX

Cily4aliHas BEJIMYUHA, COOBITHI; OnepupyeT

pacnpezneneHue HNOHATHSMM:  CIIy4aiHas

BEPOSATHOCTEH, BEJIMYMHA, paclipe/ieeHue

MaTEMaTUYECKOE OXKHUIAHUE, | BEPOSITHOCTEM,

JUCTIepCHUs U CTaHJIapTHOE MaTeMaTH4eCcKoe

OTKJIOHEHME CIIy4alHOU
BEJIMYMHBI, (PyHKIIMH
pacupeneneHus U MIOTHOCTH

OKMJAHWE, NUCIEPCHUS U
CTaHJApPTHOE OTKJIOHEHHE
CIIy4anHON BEJIMYUHBI,
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pPaBHOMEPHOTO,
MOKa3aTeIbHOTO U
HOPMAaJIbHOTO
pacrpeeneHuil; yMeTh
HCIIOJIb30BaTh CBOMCTBA
M3YYECHHBIX PacCIpeIeICHHUI
JUISL pEeIlIeHUs 3a/1a4;
3HAKOMCTBO C TOHSTHSIMU:
3aKOH OOJIBIIMX YHCE,
METO/1bl BHIOOPOUHBIX
HCCJICJIOBAHUI; YMETb
MPUBOAUTH MPUMEPHI

GyHKIMHM  pacrpeaesIeHust

u IIJIOTHOCTHU
PaBHOMEPHOTO,
II0Ka3aTEIbHOTO u
HOPMAaJIbHOTO
pacrpeIeneHuid;
UCIIOJIb3YET CBOMICTBA
HA3YYEHHBIX
pacipeneneHui JUTSL
peleHust 3a1adg;

3HAKOMCTBO C ITOHATUSAMH:
3aKOH OOJIBIIIUX HYHCEIL,

MIPOSIBJIICHUS 3aKOHA OOJIBIINX | METOJIbI BBIOOPOYHBIX
YKCEeJl B PUPOJIHBIX U WCCJICIOBAHUM; TPUBOIUT
0OIIIECTBEHHBIX SBJICHUSX, MIPUMEPbI MIPOSIBIICHUS
OK 01 3aKOHa OOJIBIINX YHUCEN B
MIPUPOTHBIX u
OOIIECTBEHHBIX SIBJIICHUSIX;
YMETb CBOOOJTHO CBOOOJTHO onepupyet | [Ipakruueckue paboThl
OIIEPUPOBATH IIOHATUSAMM: [IOHATUSAMU: Touka, | [Ipaktuueckue 3anstus NeS8, 59,
TOYKA, IpsiMast, TNIOCKOCTh, npsiMasi, IJIOCKOCTh, | 63 — 66, 67 — 69
MPOCTPAHCTBO, OTPE3OK, JIy4, | IPOCTPAHCTBO,  OTPE3OK,
IJIOCKUM yToJl, ABYTPaHHbBIN ayd, IJIOCKUM  yrod,
yTOJ1, TPEXTPaHHbBIN yroJl, JIBYI'PaHHBIN yroi,
repeceKaromecs, TpeXTpaHHbII yrou,
napajuiebHbIe U MEPECEKAOIINECH,
CKpEIIMBAIOIIUECS MPSIMBIE, napasuiesibHble u
MapajuiebHOCTh U CKPEIIUBAIOIINECS

NEPIEHIUKYIIPHOCTD
MPSAMBIX U IIJIOCKOCTEH, Yrol
MEXy NPSMBIMH, YTOJI
MEXAy MpsMOHN U
IUIOCKOCTBIO, YIOJ MEXKIY
IJIOCKOCTSIMU; YMETh
WCIIOJIb30BAaTh IIPU PELLICHUU
3a/1a4 U3y4eHHbIE (QaKThI U
TEOpPEMBI IIJITAHUMETPUH;
YMETb OLIEHUBATh pa3Mephl
00BEKTOB B OKpYXKaroIIeM
MUDE; YMETh ONEPUPOBAThH
MOHSTUSMH: MHOTOI'PaHHUK,
CeueHre MHOTOTpaHHHKa,
IIPABWJIBHBIM MHOTOI'PaHHUK,
npu3Ma, mupamua, Gurypa u
MOBEPXHOCTh BpallleHus,
IWIMHP, KOHYC, map, cdepa,
pa3BepTKa MOBEPXHOCTH,
CEYEHNUs KOHYyCa U LWINHIPA,
napajelbHble OCU WU
OCHOBaHUIO, CEYECHHUE 11apa,
IUIOCKOCTh, KacaroIasicsl
cdepsl, HUINHAPA, KOHYCa,
YMETb CTPOUTh CEUCHHE

npsMble, MapauieNbHOCTD
U TIePIEeHIUKYIIPHOCTD
OpsSIMBIX M IUIOCKOCTEH,
yrojll MEXAy TpsSMBIMH,
yrol MEXIy HNpsIMoil Hu
IUTOCKOCTBIO, YTOJI MEXTY
IUIOCKOCTSIMU; MCIIOJIB3YET
OpU  pEUIeHWH  3a1ad
u3ydyeHHble  (QaKkThl U
TEOpEeMBbl  TUITAHUMETPHH;
OLIEHUBAET pasmepsl
00BEKTOB B OKpPY)KArOIIEeM
MUDE; ornepupyer
TIOHSATHSIMH:

MHOT'OT'pPaHHUK,
MHOTOI'paHHHKA,
IIPaBUJIbHBII

MHOTOTPaHHMK, TpHU3Ma,
nupamuaa, ¢urypa
MOBEPXHOCTh  BpalllCHHS,
WIMHAP, KOHYC, Imap,
cepa, pa3BepTka
MTOBEPXHOCTH, CeUeHUs
KOHyca W  IIWJIMHJpA,
napajielibHble  OCH WM

CCUCHUC
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MHOTOT'PaHHHUKA, U300pakaTh
MHOTOTPaHHUKH, QUTYPHI U
MOBEPXHOCTHU BpaIllEHUs, UX
CEUeHHsI, B TOM YHCIIE C
MOMOIIBIO AJIEKTPOHHBIX
CpPEZCTB; YMETh IPUMEHSITh
CBOIICTBa r€OMETPUUECKHUX
buryp, caMocTosITeIbHO
dbopmMyIupoBaTh
OTIpeIeNIeHUs] H3y4aeMbIX
¢buryp, BbIABUTaTh THIIOTE3bI
0 CBOMCTBAX M IPU3HAKAX

OCHOBAHHIO, CeueHHe
mrapa, IJIOCKOCTB,
Kacaromiascs cthepsl,
WIMHApA, KOHYCa; YMETb
CTPOHTH CeUeHHe
MHOTOT'paHHHKA,
n300pakaer
MHOTOTPAaHHHUKH, (UTYPBI
u MOBEPXHOCTHU

BpAILICHUS, UX CCUYCHHS, B
TOM 4YHCJIE C IIOMOIIBIO
AIEKTPOHHBIX CPENCTB;

reoMeTpuyeckux Quryp, IpPUMEHSET CBOMCTBA
000CHOBBIBaTh WJIH reoMeTpuuecKkux  Quryp,
OIIpOBEPraTh UX; YMETh CaMOCTOSITENILHO
IPOBOJUTH Kiaccu(pukanuio | popMmynupyer
¢Guryp no pazaMuHbIM OIpeNIeIeHUs] U3y4aeMbIX
NPU3HAKAM, BBITOTHSATH buryp, BBIJIBUTAET
HE00X0IuMblIe TUIIOTE3bl O CBOMCTBax MU
JIOTIOJTHUTEIIbHBIE pU3HAKAX
HOCTPOCHHS; reoMeTpuueckux  uryp,
OK 01 000CHOBBIBAET WIH
OIIpoBEpraer ux;
IPOBOJIUT
Kinaccupukanuo  Guryp
o pa3IMYHBIM
NpU3HAKAM,  BBIOJHSET
HEOOXOUMBIE
JIOTIOJTHUTEIIHHBIE
HOCTPOCHHS;
YMETb CBOOOTHO CBOOOJTHO onepupyet | [IpakTruueckue padboTbI
OIIEPUPOBATH ITOHATUSMM: MIOHATUSAMU: wiomaznb | [Ipaktrueckue 3ansatus Ne65 — 69
wiomaab Gurypsl, oobsem ¢burypel, o6beM QUrypsl,
burypsl, BeIMYMHA YTJIa, BEJIMYMHA yria,

pacCToOdHUC OT TOYKH OO0
IJIOCKOCTH, PACCTOSAHUEC

pacCTodIHHUE OT TOYKH O
IIJIOCKOCTH, pacCcTodaHue

MEXy TPSMBIMH, MEXTY MPSIMBIMH,
paccTosiHue MEXIY paccTosiHue MEXTY

TUIOCKOCTSIMU, TUIOMIAh IUIOCKOCTSIMU,  TJIOIIA/b

chepsl, MI0MmaIh chepsl, TJI01IA b

MOBEPXHOCTH MTHUPAMUJIBI, MOBEPXHOCTH TMHUPAMHU/IBI,

MPHU3MBI, KOHYCa, [HJINHAPA, | MPU3MBI, KOHYCa,

00BeM Ky0a, HWIMHIpa, O00BeM KyoOa,

MPSIMOYTOJIBHOTO MPSIMOYTOJIBHOTO

napajuiesienunenaa, napajuiesienunenaa,

MUPAMHUIBL, TPU3MBIL, MUPAMHU/IBI, MIPU3MBI,

IIMHIpA, KOHYCa, [apa; HWIMH]pa, KOHYyca, LIapa;

YMETh HaXOJIUTh OTHOIIIEHHUE | HaXOIUT OTHOIIICHUE

00BEMOB NMOAOOHBIX PUTYP; 00BbeMOB M01I00HBIX

OKO01,IIK 1.3 buryp;

YMETh CBOOOTHO CBOOOJTHO onepupyet | [IpakTuueckue paboTh

ONEPUPOBATH MOHITUIMH:
JIBUOKEHUE, MTApaJUIEIbHbIN

NOHATHAMM:  JIBHYKEHHE,
IapaJUICIIbHbII  MEPEHOC,

[IpakTuueckue 3anstus Ne63, 64, 70
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NepeHoCc, CAMMETPHS Ha
TUIOCKOCTH | B IPOCTPAHCTBE,
MIOBOPOT, IpeoOpa3oBaHue
no106ust, moI00HbBIE PUTYPHI,
YMETh Paclio3HaBaTh PaBHBIC
U T0100HbIe (DUTYPBI, B TOM
YHCIIe B IPUPO/IE, UCKYCCTBE,
aApPXUTEKTYpe; yMETh
UCTIOJIb30BaTh
TEOMETPHYECKHUE OTHOIICHHS,
HAXOJIUTh TEOMETPUICCKHE
BEJIMYUHBI (JUIMHA, YTO,
IJI0IIA b, O0BEM) TIPH
peIIeHUH 3a1a9 U3 IPYTHX
y4eOHBIX TIPEMETOB U U3
pEATbHOM )KU3HU;

OK 01, OK 02

CUMMCTpPHUS Ha ITJIOCKOCTHU

u B MPOCTPAHCTBE,
MIOBOPOT, MpeoOpa3oBaHKe
o00usl, IOJ00HbBIE
burypsr; pacrio3Haer

paBHBIE W  TIOJIOOHBIC
burypsl, B TOM 4YuClE B
IIpUpOJE, HCKYCCTBE,
aApXUTEKType; HCIOIb3YET
rEOMETPUUECKUE

OTHOUICHHS, HaXOUT
rEOMETPUUECKUE

BEJIMYMHBI (IJIMHA, YTOJ,
Iomaas, o00beM) MpH
pellIeHnH 3a/1a4 U3 APYTuX
y4eOHBIX MPEAMETOB U U3
peaqbHON KU3HU,

YMETh CBOOOTHO
OTICPUPOBATH MTOHATHUSIMH:
MPSIMOYTOJIBHASI CUCTEMA
KOOPJIMHAT, BEKTOP,
KOOPJMHATHI TOYKH,
KOOpJMHATHI BEKTOpa, CyMMa
BEKTOPOB, IPOU3BEICHUE
BEKTOpa Ha YHCIIO,
pasiioKeHue BEKTopa 1o
0a3ucy, CKaisipHoe
MIPOU3BE/ICHNE, BEKTOPHOE
MPOU3BEICHUE, YTOI MEKIY
BEKTOPAMH; YMETh
MCIIOJIb30BaTh BEKTOPHBIHN U
KOOPJMHATHBIN METOJ JISI
peIIeHUsI TEOMETPUUECKUX
3a/1a4 1 33J1a4 IPyrux
yueOHBIX TPEIMETOB;
OTIEPUPOBATH TTOHSITHSIMH:
Matpuna 2 x 2 u 3 x 3,
OTIPEICITUTENh MATPHIIHI,
TEOMETPUUECKUN CMBICTT
OTIPEIeTTUTES;

OK 01

CBOOOHO OIepUpyeT
HOHSATHSAMHU:

HNpsAMOYIOJIbHAs CHCTEMA
KOODP/IMHAT, BEKTOD,
KOOpAWHATLL TOYKH,
KOODP/MHATHI BEKTOPA,
cymMMma BEKTOPOB,
NPOM3BEJCHUE BEKTOpa Ha
qHCIIO, pasiioxKeHne

BEKTOpa o Oazucy,
CKaJIIpHOE TIPOU3BEJICHUE,
BEKTOPHOE NPOU3BEIECHUE,
YroJd MeXAy BEKTOpamu;
HCIIOJIB3YET BEKTOPHBIA M
KOOPJAMHATHBIA METOJ ISt
pEIIeHUs] TEOMETPUUYECKUX
3aady M 3a1ad  JpPYyrux
yueOHBIX MIPEIMETOB;
OTNIEpUPYET  TOHSATUIMH:
Matpuna 2 x 2 u 3 x 3,
OTpENIETUTEh  MAaTPHIIHI,
F€OMETPUYECKUM  CMBICTT
OTIPEIeTTUTES;

[TpakTuyeckue paboThI
[Ipaktuueckue 3ansatus Ne60, 61

YMETb MOJIENINPOBATH
peanbHbIE CUTYaI[MU Ha SI3bIKE
MaTEMATUKH, COCTAaBJISITh
BBIPQKEHMUS], YPAaBHEHUS,
HEPABCHCTBA U UX CUCTEMBI
10 YCJIOBHIO 33J1a4H,
HCCJIEIOBATh MOCTPOCHHbIE
MOJIEJIH C UCIIOJIb30BAHUEM
anmnapara anreOpsl,
WHTEPIPETUPOBATH
MOJTYyYECHHBIN pe3yJIbTaT;
CTPOUTH MATCMATUUYCCKUC

MOJCJIUPYET  peallbHbIE
CUTyallud  Ha  s3BIKE
MaTeMaTUKH; COCTaBIISIET
BBIDQKEHUS, YpaBHEHMS,

HEPaBEHCTBA u 179
CUCTEMBI 110  YCIIOBHIO
3aJauu, UCCIIEeTyeT
IIOCTPOEHHBIE MOJEIU C
HCIIOJIb30BaHNEM

anmapara anreopsl,
HUHTEPIPETUPYET

IIOJIYYCHHBIM  PE3yJIbTAT;

[TpakTueckue paboOThI
[Ipaktuueckue 3auarust No7, 43, 50
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MOJIEJIN C TOMOILIBIO
F€OMETPUUYECKUX TTOHATHI U
BEJIMYMH, PEIIATh CBA3aHHbIE

CTPOUT MATEMATHUUYCCKUC
MOACIN C IIOMOIIBIO
TCOMETPHUICCKUX MMOHATHH

C HUMU MIPaKTUYECKUE u BEJIMYHH, periaet
3aJa41; COCTaBJISATh CBsI3aHHBIE c HUMU
BEPOSITHOCTHYIO MOJIEb U MPaKTUYECKUE 3a/1a4u;
WHTEPIPETHUPOBATH COCTaBJIET
MOJIYYCHHBIN pe3yibTarT; BEPOSITHOCTHYIO MOJIENb U
pemaTh NPUKJIAJIHBIC 33]1a4U | HHTEPIIPETUPYET
cpencTBamMu MOJIYYCHHBIM  Pe3yJIbTar;
MaTeMaTU4YeCKOro aHalin3a, B | pelaer MIPUKJIQTHBIC
TOM YHCJIC COLUAIbLHO- 3aJa4n cpencTBamMu
SKOHOMHYECKOI'0 U MaTeMaTHYECKOI0
(bU3HYECKOTO XapaKTepa; aHanu3za, B TOM 4YHCIIC
OK01,IIK 1.3 COLIMAIBbHO-
9KOHOMHYECKOT'O U
(U3UYECKOTO XapaKTepa;
YMETh BBIOMPATH BeIOMpaeT  moaxonsnwii | [IpakTuueckue paboThl
HOIXOISIINN METO IS METO/I s pemienus | [Ipaktuueckue 3anarus Ne3, 21
peuieHus 3a/1auu; MOHUMaHue | 3a7a4u; IMOHUMAET

3HaYUMOCTH MaTEMaTHKU B
WU3Y4YEHUU IIPUPOJHBIX U
0O0I11eCTBEHHBIX MTPOLIECCOB U
SABJICHUM; YMETh
pacro3HaBaTh MPOSIBICHUE
3aKOHOB MaTEMaTUKU B
UCKYCCTBE, YMETb IPUBOAUTH
IIPUMEPBI MATEMATHYECKUX
OTKPBITUIA POCCUNCKOU U
MHPOBOM MaTeMaTH4eCKOM1
HayKH.

OK 01

3HAYUMOCTb MaTEMaTUKHU
B M3YYEHUH NPUPOJHBIX U

00IIEeCTBEHHBIX
MpPOLECCOB U  SIBIICHUM;
pacno3HaeT  MpOSIBICHUE
3aKOHOB MaTeMaTHK{ B
HCKYCCTBE, IPUBOJUT
MIPUMEPHI
MaTeMaTUYeCKUX
OTKPBITHM POCCUHCKOW M
MUPOBOU

MaTeMaTUYECKON HAYKH.

52




		2023-04-25T11:19:28+0500
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "ТЮМЕНСКИЙ ИНДУСТРИАЛЬНЫЙ УНИВЕРСИТЕТ"
	Подпись документа




