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1. OO0m1as xapakTepucThKa pabouei mporpamMmsel 0011e00pa3z0BaTEeILHOTO
y4eOHOTr0 MpeaMeTa

1.1. Mecto npeamera B CTPYKTYpe OCHOBHOM 00pa30BaTeIbHOW MPOTPAMMBI

O61eoOpa3oBaTenbHbIil yueOHbIM mnpeameT «MaTemaTHkay SBISETCA
00s13aTeNbHOM  YacThi0  00II€00pa30BaTEIbHOIO IHMKJIA 00pa3oBaTeIbHOU
MIPOrPaMMBbI no cneunansHoctn CIIO 09.02.08 WuTemiekTyaabHbIe
MHTETPUPOBAHHBIE CHCTEMBI.

1.2.1lenp W TUIAHUPYEMBIC pE3yJILTAThl OCBOCHHS OO0IIC00pa30BaTEIBHOTO
npeaMeTa
1.2.1. Ilenn o6meoOpa3oBaTeILHOTO IPEIMETA

Conepxanue  mporpaMMbl  001I€00pa30BaTEIbHON  TUCITUTUTMHBI
«MaTeMaTuKka» HampaBlIeHO Ha JOCTH)KEHHE pEe3yJbTaTOB €€ H3yueHHs B
cootBercTBUU ¢ TpeboBanusmu OI'OC CO0 ¢ yderom mnpodeccuoHaIbHOU
HampasiaeHHoctd PI'OC CIIO.

1.2.2. [Inanupyemsbie pe3yIbTaThl OCBOCHHUS 0011e00pa30BaTeILHOTO MPEAMETa
B cooTBeTcTBUU ¢ PI'OC CIIO u Ha ocHOoBE PI'OC COO

HnaHpreMHe PE3YJIbTAaThl OCBOCHUA IMIPECAMETA

KO,I[ 1 HAUMCHOBAHUEC

(hopMHUpPyEMBIX Oo6mue N
o ¢/IMETHBIC
KOMICTCHIINH (IMIHOCTHBIC U METANpPEIMETHBIC) P
OK 01. Beibupats | - TOTOBHOCTh K Tpyay, | -BIaaeTh MeTOoAaMHU JIOKa3aTeNbCTB,
CI10co0B!I PEHMICHUA | ocO3HAHME LICHHOCTM MAacCTEpCTBa, | alTOPUTMAMHU  DPEIICHUA  3ajady; YMEHUE
3afad . TpyAOIO0HE; (dbopMynHpOBaTh ONpEAETCHUS, aKCHOMBI U
npodecCHOHATBHOM .
- TOTOBHOCTh K  aKTHBHOW | TEOPEMBHI, NPUMEHSATH uXx, MIPOBOJIUTH
JeSITeIbHOCTH .
IPHMEHHTENBHO « | ACATCIBHOCTH TEXHONOTMYECKOH M | JOKA3aTEIbHBIC PACCYXK/ICHHS B XOJC PCUICHHS
pa3IUYHBIM KOHTeKcTaM | COUMAIbHOM HaNpaBJIeHHOCTH, | 3a]ad;
CIOCOOHOCTH WHUIMUPOBATh, | -yMETh ~ ONCPUPOBATH  TOHSITHUSMH:  CTEIICHb
IUIAHUPOBAaTh ¥ CAMOCTOSTEIBHO | YHcia, JorapupM YHCIIA; YMEHHE BBIIOJIHSITDH

BBINOJIHSATD TaKylO JAEATEIBHOCTb;
- HMHTEpeC K pa3Iu4HbIM cdepam

BBIUHCJICHHE 3HAUYeHWH © TmpeoOpa3oBaHUA

BBIpQKEHHH CO CTENeHsSMH U Jorapupmamu,

po(heCCUOHAIBHON NIEATEIILHOCTH; | TIpeoOpa3oBaHUs JIPOOHO-PAITMOHATBHBIX
- TOTOBHOCTh H CIIOCOOHOCTh K | BBIPQXKCHUH;

00pa3oBaHUI0 M CaMOOOpPa30BaHUIO | -yMETh ONepUpOBaTh MOHATUSAMHU:
Ha TIPOTSDKEHUH BCEH KHU3HM; pamoHaIbHEIE, MppanoHaIbHbIE,

Oguagenue YHHBepPCATbHBIMH
MO03HABATEJIHHBIMH Je€HCTBUAMM:
a) 6a30BBIC JOTHIECCKUE TCHCTBHS:
- CaMOCTOSTEIEHO (POPMYIHPOBATE U

MOKa3aTeNIbHbIC, CTEINEHHBIC, JJorapu(@MHUUICCKHE,
TPUTOHOMETPUUECKHIE ypaBHEHUS H
HEpaBEHCTBA, UX CHCTECMEI;

- YMETh OICPUPOBATh TMOHATHIMHU: (PYHKIIHS,

aKTyaJIM3HPOBAThH npobieMy, | HempepbIBHAsS GyHKIHS, MIPOU3BOTHAS,
paccMaTpUBaTh BCECTOPOHHE; nepBooOpasHas,  ONpEJCICHHBIH  WHTErpa;
- YCTaHABIWBATh CYIICCTBEHHBIH | yMETh HAXOJUTh MPOU3BOIHBIC AJIEMEHTAPHBIX
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Kon n nammeHoBaHue
(hopmMHpyeMBIX
KOMIIETEHIIUHA

HnaHpreMHe PE3YJIbTAaThl OCBOCHUA IMIPCAMETA

Oo6mue
(TMIHOCTHBIE ¥ METATIPEIMETHBIC)

IIpenmeTHBIE

NpU3HAK  WIH  OCHOBAHUSA IS
CpaBHEHHMS,  KIacCU(DUKAIMK U
0000111EHH S

- ONpeNensaTb IENd IeATETBHOCTH,
3a/aBaTh MapaMeTphbl U KPUTEPUHU HX
JIOCTHKEHHSI;
- BBIBJIATH 3aKOHOMEPHOCTH U

MPOTHUBOPEYHS B PaccMaTpPHUBAEMBIX

SABJICHUAX

- BHOCUTH KOPPCKTHUBBI B
JCATCIIBHOCTD, OIICHUBATh
COOTBCTCTBUC pPE3YJIbTATOB LCIIAM,
OLICHMBATH pUCKH HOCHC,I[CTBI/Iﬁ
JCATCIIBHOCTH,

- pa3BUBaATh KPEATHBHOE MBINUICHHUC
TIPH PEIIEHUH KU3HEHHBIX MPOOIeM

0) 0a30BBIE  HCCIICIOBATEIILCKUC
JIeUCTBHUS:
- BIQJETh HaBBIKAMH Yy4eOHO-

UCCIEIOBATEILCKOM UM MPOCKTHOU
JIeSITENIbHOCTH, HaBBIKAMH
paspernieHus npoodeM;

- CIIOCOOHOCTP M TOTOBHOCTH K
CaMOCTOSITEITFHOMY TTOMCKY METOJ/IOB
pelieHrusT  TPaKTHYSCKUX  3ajad,

IIPUMCHCHUIO pa3JIMYHbIX MCETOOOB

ITO3HAHUS,
- craButh ¥  (QopMyIHpPOBaTH
COOCTBEHHEIE 3a1a49u B

O6pa30BaT€HLHOfI ACATCIbHOCTH H
JKU3HCHHBIX CUTYyalHAX;

- BEISIBIISITH MPUIUHHO-
CJICICTBCHHBIC CBSI3U u
aKTyaJIn3UpPOBATh 3aavy,

BBIABUTAaTb THUIIOTE3Yy €C PpCHICHUA,
HaXOJUThb ApryMCHTEL JUISL
JOKa3aTCJIbCTBa

YTBEP)KICHUH, 3a/1aBaTh MapaMeTphl

CBOUX

Y KPUTEPHUH PEIICHUS;

- AQHAIM3UPOBATH TONYYCHHBIC B
XOJIe PEIICHHUS 3aJadll Pe3yJbTaThl,
KPUTHYECKU OIICHHBATh 170
JIOCTOBEPHOCTb, MIPOTHO3UPOBATh
M3MEHEHHNE B HOBBIX YCIIOBUSX;

- YMETb NEPCHOCUTHL 3HAHUA B

(YHKIWH, WCHONB3Ysl CIPABOYHBIC MAaTCPHAIIBI;
WCCIICIOBATh B IMPOCTEHIIUX CITydasx (yHKIUH
Ha MOHOTOHHOCTh, HAaXOJUTh HAWOONBIIVE U
(hyHKIMIA; CTPOUTH
MHOTOWICHOB C  HCIOJb30BaHHEM

HAVMCHBIINE  3HAYCHUS
rpaduku
ammapara
NPUMEHSTh MPOU3BOJHYIO TIPH PEUICHUH 3ajad

MIPaKTHKO-

MaATCMaTU4YICCKOIro aHaJIn3a,

Ha JIBIDKCHHE; pemarb
OpPHECHTHPOBAHHBIC 33J]aud Ha HaWOONbINIUE U
HAaUMEHBIIINE 3HAYCHUS, HA HAXOXKICHHE MYTH,
CKOPOCTH U YCKOPCHHS;

- YMETh OTIepUPOBAThH MOHATHSIMU:
pannoHaIbHas ¢byHKUMS, NOKa3aTesbHas
dbyakIms, CTeTIeHHAs GbyHKIHS,
JorapupMuyeckas ¢$yHKUUS,
TPUTOHOMETpHYeCcKne  (YHKIHH,  OOpaTHBIE

(YHKIIUM;, YMEHHE CTPOUThH TPaQUKU U3YUSHHBIX
(hyHKIUH, UCTIONTE30BaTh TPapUKU TIPU H3YICHUN
MIPOIIECCOB U 3aBUCUMOCTEH, TIPU PEUICHUH 3a/1a9
U3 JApYyTUX YYeOHBIX MPEeIMETOB W 3aJad u3
peaJIbHOM KU3HU;

-BBIpaKaTh (OpMylTaMH 3aBUCUMOCTH MEXKIY
BEITUYMHAMU,

- yMeTb pemiaTh TEKCTOBbIE 3aJadd Pa3HbIX
TUTIOB (B TOM YHCIIC Ha

MIPOIIEHTEHI, IO M YaCTH, Ha IBIKEHHE, padoTy,
CTOMMOCTH TOBApOB M YCIYT, HAJIOTH, 33729l U3
00JacTH ympaBlieHUS JIHUYHBIMA M CEMEUHBIMH
(dhuHaHCAMY;

- COCTaBIATh  BBHIPAXKCHHS,  YpPaBHCHHSA,
HEPaBEHCTBA M WX CHUCTEMEBI 10 YCIOBHUIO 33/1a4H,
WICCIIEIOBATh TOYYEHHOE PEIIeHHE U OICHUBATh
MPaBI0NOI00HOCTh PE3YIbTATOR;

- yMeThb ONEpHUPOBaTH TIOHATHSMH: CpeaHee
HauOoblIee U

apI/I(l)MeTI/I‘IeCKOC , MfauaHa,

HauMCHbINICE 3HAYCHHS, pa3MaxX, IUCICPCHS,
CTaHIAPTHOE OTKIIOHEHHE YHCIOBOrO Habopa;
YMETh W3BIIEKATh, UHTEPIPETUPOBAThH
nH(popMaITuio, peaACTaBICHHYIO B Ta0lHIax, Ha
OTPAXKAIOIIYIO

CBOMCTBa pCaJIbHBIX TMPOIECCOB U SIBJ'IGHI/II;’I;

Irarpammax, rpadukax,

MPEICTABIATh HH(OOPMAIIUIO C TOMOIIBIO TaOJIHII

n AuarpamMm n AuarpamMm; HUCCICOa0BaTh

CTaTUCTHYCCKHUEC JaHHBIC, B TOM YHCIIC C

NpUMEHEHHEM  TIpadUuecKUX  METOJIOB U
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Kon n nammeHoBaHue
(hopmMHpyeMBIX
KOMIIETEHIIUHA

HnaHpreMHe PE3YJIbTAaThl OCBOCHUA IMIPCAMETA

Oo6mue
(TMIHOCTHBIE ¥ METATIPEIMETHBIC)

IIpenmeTHBIE

IIO3HABATCIIbHY IO
o0acTh KHU3HECACATCIBHOCTH,

MIPAKTUYECKYIO

- YMEThb HMHTEIPHUPOBATH 3HAHUS W3
pa3HBIX MPEAMETHBIX 00JIacTeil;

- BBIJIBUTaTh HOBBIC UjeH,
npeJIaraTb OPUrHHAIBHBIE TTOIX OB

" pCUICHUA,

- CTaBUTh mpoONeMBl W 33/a4H,
JIOITy CKaIOIIHe JIbTEpHATUBHbBIC
pelieHus;

- CIIOCOOHOCTH MX HCIIOIb30BAHUS B
IIO3HABATEIILHOM H  COLMAILHOU

IMPAKTHUKC

3IEKTPOHHBIX CPEIICTB;

- YMETh ONEPUPOBATH MOHSATHAMH: CITy9alHBIH
OMBIT W CIlydailHOE€ COOBITHE, BEPOATHOCTH
CIIy4aifHOTO  COOBITHS; YMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIIONBb30BaHUEM TIpadUuecKUX
METOJIOB; TPHUMEHATH (DOPMYINBI CIOXKEHHAS W
YMHOXKEHHUSI  BEpOATHOCTEH, KOMOHHATOPHBIE
daktel W QOpMyNBI TIPH PEUICHUH 3a]ad;
OIIEHWBATh BEPOSITHOCTH DEaJbHBIX COOBITHIA;
3HAKOMCTBO CO CIIYYalHBIMH BEITHYHMHAMH;
YMEHHE TIPUBOAWUTH TPHUMEPHl  IPOSBICHUS
3aKOHa OONBIIMX YHCET B TMPUPOJHBIX H
OOILIECTBEHHBIX SBJICHUSAX;

- yYMEThb ONepUpOBaTh TMOHATHSIMH: TOYKA,
npsiMasi, TNIOCKOCTh, IPOCTPAHCTBO, IBYTPaHHBIN
yrodm, CKPEIIHBAIOTHECS MpsIMBIE,
MapajuIeIbHOCTh u MEPIEeHIUKYIIPHOCTh
MPSIMBIX U TUIOCKOCTEH, YTOJI MEXKIY MPSIMBIMHU,

YTOJI MEXAY IPSIMOM H TUIOCKOCTHIO, YTOJI MEXTY

IIJIOCKOCTSMH, PacCTOAHUC OoT TOYKH a0
IINIOCKOCTH, paCcCTOAHHUE MCEXKAY  IMPSAMBIMH,
pacCToOdHUEC  MEXKAY  IINIOCKOCTAMU, YMCEHHUE

WCTIONBb30BaTh MPU PEIICHUN 3a/a4 WU3YUYCHHBIC
GbakThl W TEOpeMbl IUIAHUMETPUH; yMCHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOIIETO
MHpa;

- yMETh OIIePUPOBATH HOHSTHSIMH:
MHOTOTPaHHHK, CEYCHHE MHOTOTPaHHHUKA, KYyO,
napajulenunes;, npu3Ma, nupamuzaa, ¢urypa u
MOBEPXHOCTh BPAIICHUSA, [IUIHHID, KOHYC, IIap,
chepa, ceueHus, GUTypbl BpaIlCHUs, TIOCKOCTb,
chepsl,
MUIOIIAAb TOBEPXHOCTH MHUPAMUJIBI,

Kacarommecst WIMHApa, KOHYyca,
MIPU3MBI,
KOHyca, IWIMHAPA, IUomaab chepsl, 00beM
Ky0a, PSMOYTOJIBHOTO napajienunesa,
MUPAMHUJIBI, TIPU3MBI, IWJIHHIPA, KOHYCA, Iapa;
yMEHHE  HW300pakaTb  MHOTOTPAaHHHUKH  H
MOBEPXHOCTH BPAICHUS, UX CEUCHHUS OT PYKH, C
MOMOIIBI0  YEPTSKHBIX  MHCTPYMEHTOB U
SJIEKTPOHHBIX CPEJCTB; YMCHHE pACO3HABATh
CUMMETPUIO B MPOCTPAHCTBE;,  YMCHHUE
pacro3HaBaTh MPaBUIbLHBIC MHOTOIPAHHHKH;

- YMETh OINEPUPOBATh MOHATHSIMU: JBHKCHUC B
dburypsl B

OTHOIICHUC

MIPOCTPAHCTBE, Mo100HBIC

IIPOCTPAHCTBE, HCIIOJIb30BAaTh




HnaHpreMHe PE3YJIbTAaThl OCBOCHUA IMIPCAMETA

Kon n nammeHoBaHue
(hopMupyeMbIx O6ume

v [IpenmeTHbIE
KOMHICTCHIIHA (IMYHOCTHBIE U METAIIPEAMETHBIE) P

IIoIIaaeH MOBEPXHOCTEH U 00BEMOB MOAOOHBIX
(uryp Mpu pelieHuy 3a/1ay;

-YMETh BBIYHCISATh TEOMETPHUECKHE BEITUIUHBI
(mmHA, yroy, TUIOMAAb, OOBEM, IUIOUIA]b
MTOBEPXHOCTH ), UCIIOJB3YS U3ydeHHbBIE (hOPMYIIBI

Y METOBI;
- YMETh ONEePUPOBATH MTOHSTUSIMU:
MIPSIMOYTOJIbHAS cucTema KOOpAHHAT,

KOODJWHATHI ~ TOYKH, BEKTOp, KOOPIUHATHI
BEKTOPA, CKAJISIPHOE NPOU3BEICHHE, YTOJI MEXIY
BEKTOpaMH, CyMMa BEKTOPOB, MPOH3BEIICHHE
BEKTOpa HAa YHUCIO; HAXOJHTh C HOMOIIBIO
U3y4YCHHBIX (OPMYJT KOOPIUHATHI CEPEAUHBI
OTpe3Ka, PACCTOSTHHUE MEXTy IBYMsI TOUKAMHU;

- yMeThb BBIOMPATh TMOIXOISIIUA H3yUCHHBIN
METOA JJIs pellieHHs 3aJ1adyd, paclio3HaBaTh
MareMaTHyeckue (akThl W MaTeMaTHYeCKHe
MOJETH B TPUPOTHBIX H  OOLIECTBEHHBIX
SBIICHUSX, B WCKYCCTBE, YMEHHE TIPUBOJIUTH
pUMEpBI MaTeMaTHYECKUX OTKPBITHI
pOCCHIICKON 1 MUPOBOM MaTeMaTU4eCKONW HayKH.
- YMETh ONEPUPOBATH MOHITUSMHE: OIpE/EIICHHE,
aKCHMOMa, TeopeMa, CIEACTBHE, CBOWCTBO,
NMpPU3HAK,  JIOKa3aTelIbCTBO,  PABHOCUIIBHBIC
(bOpMyITHPOBKHY; yMeHHe  (OpPMYJIHPOBAThH
0o0paTHOE W MPOTHBOIOIOXKHOE YTBEPXKICHHE,
NPUBOMUTh  TPUMEPBl U KOHTPIPUMEPHI,
UCIIONIb30BaTh METO[T MaTeMaTHYeCKO
WHTYKIVH; MIPOBOJUTH JIOKa3aTebHbIC
pacCykKICHUs NpU PEIICHUH 3ajad, OLCHHUBAThH
JIOTUYECKYIO TIPABUIILHOCTD PacCyKICHHUH;

- YMETh OIEpPUPOBATh MOHSTUSMU: MHOXECTBO,
MOJMHOXECTBO, OIEpPAIlMU HAaJ MHOKECTBAMH;
YMCHHE HCTIOJIb30BaTh TEOPETUKO-
MHOXKECTBEHHBI ~ ammapar Uil ONHCaHHs
pEaNbHBIX MPOIECCOB M SIBICHUI NPU PELICHHU
3aJa4, B TOM 4YHCIE W3 JAPYTHUX Y4YeOHBIX
NPE/IMETOB;

- yMeThb OINEPHPOBaTh NOHATHAMHU: TIpad,
CBSI3HBIA Tpad, JepeBo, LMKI, rpad Ha
IUIOCKOCTH; YMCHHE 3a/laBaTh W OIHUCHIBATH
rpadbl pa3IMYHBIMU CIIOCO0AMHM; HCIOJIb30BaTh
rpadbl TPU PEIICHUN 3a/1aY;

- yMeTh CBOOOJHO OIEPUPOBATH MOHATHIMU:

COUYCTaHHWE, IEPECTAHOBKA, YHCIIO COYCTAHHMH,




HnaHpreMHe PE3YJIbTAaThl OCBOCHUA IMIPCAMETA

Kon n nammeHoBaHue
(hopMupyeMbIx O6ume

v [IpenmeTHbIE
KOMHICTCHIIHA (IMYHOCTHBIE U METAIIPEAMETHBIE) P

YHCIIO TIEPECTaHOBOK; OMHOM HpIOoTOHA; yMeHue
MIPUMECHSTh KOMOMHATOpPHBIC (haktel  W®
paccyXaeHus s pelIeHns 3a1ad;

- YMETh OINEPHUPOBATH MOHATHSIMH: HATypaJbHOE
YHCJI0, LEeJ0€ YHCIO, OCTaTOK II0 MOIYIIO,
paIioHaIbHOE YHUCIO, WPPAIMOHATIBHOE YHCIIO,
MHOKECTBa HATYypaJIbHBIX, LIENBIX,
paIOHANBHBIX, AEHUCTBUTENBHBIX YHCET;, YMEHHIE
WCTIOJIE30BATh MIPU3HAKU JIEITAMOCTH,
HAaUMEHBINUN OOINWN NEIWTENh U HaVMEHBIICS
obmee KkpaTHoe, anroputM EBknuma npu
pEeIICHNU 3a/ady; 3HAKOMCTBO C DPa3IUYHBIMHU
MO3UIMOHHBIMUA CUCTEMAaMH CUUCIICHUS;

- yMeTb CBOOOIHO OIIEPUPOBATH MOHITHAMH:
CTelIeHb C LEJNbIM [OKa3aTeJeM, KOPEHb
HaTypaJIbHOM CTETICHH, CTETICHb c
palMoOHANBHEIM  TIOKa3aTeieM, CTCNeHb  C
NEHCTBUTEIHHBIM (BEIIIECTBEHHBIM )
nokasaresieM, JIorapuM Yrcia, CHHYC, KOCHHYC
Y TaHTSHC MPOU3BOJIHHOTO YHCIIA;

- YMETh OIEPHPOBATh MOHITHSIMH: TOXKIIECTBO,
TOXKJIECTBEHHOE MpeoOpazoBaHue, YpaBHEHUE,
HEPaBEHCTBO, CHCTEMa YPaBHCHUH 1 HEPaBCHCTB,
PaBHOCHIIBHOCTh ypaBHEHUH, HEPaBEHCTB W
CUCTEM,  pallMOHAJbHBIC,  UpPPAIMOHAILHEIC,
MoKa3aTenbHbIe, CTEIIeHHBIE, JIoTapu(MHUUECKHE,
TPUTOHOMETPUYECKHE YpaBHEHHUS, HEPaBEHCTBA
U CHUCTEMBI; YMEHHE peliaTh ypaBHCHUS,
HEPAaBEHCTBA U CHCTEMBI C MMOMOIIBIO PA3TUIHBIX
MPUEMOB; pPelIaTh YpaBHEHUS, HSPABCHCTBA

M CUCTEMBI C  TIapaMETpOM; TNPUMCHSTH
YpaBHEHHS, HEPAaBEHCTBA, HX CHCTEMBI [T
pelICHNsT MaTeMaTHYECKUX 3aJad W 3ajad U3
Pa3IUYHBIX 00JIACTSH HAYKH M PealibHOM KHU3HH;
- yMeTh CBOOOAHO OMNEPUPOBATH MNOHATHAMU:
rpapuk  ¢GyHKUMM, ~ oOpaTHas  QyHKOUSA,
KOMIIO3UIMs  (QYHKIUHE, JuHeHHas (yHKIHS,
KBaJipaTH4yHasi (PYHKIHSA, CTCIICHHAs (YHKIUS C
[eTBIM  TIOKa3aTeleM, TPUTOHOMETPUYECKHE
(GyHKIIMM,  OOpaTHBIE  TPUTOHOMETPUYCCKUC
(yHKIIMYM, TOKa3aTelbHAs W JIOTapUpMUUCCcKas
(YHKIUMH, YMEHHE CTPOUTH rpauku (yHKIIHIHA,
BBITIOTTHSTh peoOpazoBaHUsL rpadukoB
dhyHKIHIA;

- YMEHHE WCIIONb30BaTh IrpaduKu QyHKIUN st




HnaHpreMHe PE3YJIbTAaThl OCBOCHUA IMIPCAMETA

Kon n nammeHoBaHue
(hopMupyeMbIx O6ume

v [IpenmeTHbIE
KOMHICTCHIIHA (IMYHOCTHBIE U METAIIPEAMETHBIE) P

W3y4YeHHs IMPOIIECCOB M 3aBHCUMOCTECH MpH
pEIICHNH 3a7ad U3 PYTUX y4eOHBIX MPEIMETOB
W W3 pealbHOW JXKW3HU; BBIpaXaTh (hopMyiaamMu
3aBUCUMOCTH MEKIY BEITHUNHAMHU;

- YMEHHE CBOOOJHO ONEPUPOBATH IMOHITHIMH:
YETHOCTDh (YHKIIUW, TEPUOTUIHOCTH (YHKITHH,
OTPaHUYCHHOCTh  (PYHKIIMHA, MOHOTOHHOCTH
dbyaKIHAHA, SKCTpeMyM (PYHKIMH, HAaHOOJBINEE U
HaMMeEHbIIIee 3HAYCHUS byHKIUH Ha
MPOMEXKYTKE; YMEHHE TMPOBOJUTH HCCIICIOBAHUC
dhyHKIHY;

YMEHHE WCIIOJIb30BaTh CBOWCTBA U rpaduku
(GyHKIUE s penieHusl YpaBHCHUN, HEPABCHCTB
W 33aJa4 C [apaMeTpamu; H300paxkaTh Ha
KOOPJIMHATHOM TUIOCKOCTH MHOKECTBA PEIICHUMA
ypaBHEHHI, HEPABEHCTB U HX CUCTEM;

- yMeTh CBOOOIHO OIEPUPOBATH IOHITHIMH:
MOCIIEC0BATEIIEHOCTb, apudmernyeckas
nporpeccusi,  reoMeTpUYecKass  MpPOTPeccHs,
OCCKOHEYHO  yOBIBAaIOIIass  IeOMETpHYECcKas

MIPOTPeCccus; yMeHne 3a/1aBaTh
MOCIIEZIOBATENHHOCTH, B TOM YHCIIE C TIOMOIIBIO
PEKYPPEHTHBIX (popMy;

- YMETH OTIEpUPOBATh MOHATHSMHU:

HETPEPHIBHOCTh (DYHKITUH, aCUMITOTHI rpaduka
(GyHKIMU, TiepBas ©  BTOpas TPOM3BOIHAS
(YHKIMH, TE€OMETpUYECKHA U (Qu3HUecKuid
CMBICIT MIPOU3BOJHOM, nepBooOpasHasi,
OTIPEJICICHHBI HWHTErpall; YMEHHE HAaXOJHTh
acUMITOTHl  Tpaduka  QYHKIUH;  YMEHHE
BBIUUCIIATH MPOU3BOIHBIC CYMMBI,
MPOU3BENCHUSI, YAaCTHOTO W KOMIIO3UIIHU
(GYHKIUH, HAXOAWTh YpPaBHEHHE KacaTeIbHON K
rpaduky (QYHKIUH, YMEHHE HCIOJIb30BaTh
MPOU3BOIHYIO IS UCCIICIOBaHUS (DYHKITUH, IS
HAXOXKACHUS  HAWIYYIIEro  pemieHus B
NPUKIAJHBIX, B TOM 4YHCIE  COIMAIbHO-
SKOHOMHMYECKHX W (U3UUECKUX 3aaadax, s
OTIpEJIeNICHHS] CKOPOCTH U YCKOPEHHSI, HAXOJAHUTh
wiomamd u O00beMbl (GUTYP C TOMOIIEIO
HWHTErpana; MPUBOTUTH MPUMEPBI
MaTeMaTHYECKOTO MOJICIIMPOBAHUSI C TTOMOIIBIO
i depeHInaTbHBIX YpaBHEHHIA;

- YMETh OMNEePUPOBATh TMOHATHUSIMU: KOMIUIEKCHOE

YuCjI0, CONPsXKCHHBIC KOMIUICKCHBIE YHCIIA,




Kon n nammeHoBaHue
(hopmMHpyeMBIX
KOMIIETEHIIUNI

HnaHpreMHe PE3YJIbTAaThl OCBOCHUA IMIPCAMETA

Oo6mue
(TMIHOCTHBIE ¥ METATIPEIMETHBIC)

IIpenmeTHBIE

MOAYJIb W QAPryMEHT KOMIUICKCHOTO 4YHCIIa,

¢dhopma 3armcu KOMIUIEKCHBIX qrcen
(reoMeTpuueckasi,  TPUTOHOMETpUYECKass W
anrebpamdeckas); YMETh MIPOU3BOIHUTH

apudmeTnyeckre NIEHCTBUS C KOMILICKCHBIMU
YHCIIaMU; MPUBOJUTH MPUMEPHI HCIIOIH30BAHHA
KOMILJIEKCHBIX UHCENT;

- yMeThb CBOOOIHO OIEPUPOBATH IOHITHAMH:
cpenmHee apupMeTHIeCcKoe, MenaHa,
HauOoJbIlIce ¥ HAaUMCHbBINICE 3HAYCHUS, pa3Max,
IUCTIEpCHs,, CTaHAAPTHOE OTKIOHEHWE Ui
ONMUCaHUS  YHCIOBBIX  JIaHHBIX; yMCHHE
HCCIEAOBATh CTATUCTUYECKUEC MaHHBIE, B TOM
qrcie ¢ MPUMEHEHHUEM I'paQuecKiX METOJIOB U
AIEKTPOHHBIX CPEJICTB; rpaduyecku
WCCIIEIOBAaTh  COBMECTHbIE  HAOMIONEHUS  C
MOMOIIBIO JIHATPAMM PACCEUBAHUS U JTMHCHHOM
perpeccuu;

- yMeTb HaXOJWUTh BEPOSTHOCTH COOBITHH C
HCIIOJIb30BAaHUEM rpauIecKux METOJIOB;
MPUMEHATh IS pemeHus 3amad  (OopMyJIbI
CIOXKEHHS W  yYMHOXEHHUS  BEpOSITHOCTEH,
(¢opMyIly  TIONIHOW  BEPOATHOCTH, (QOPMYIY
Bepuynm, koMOMHATOPHBIC (aKThl U (HOPMYJIBL;
OIICHUBATh BEPOSITHOCTH PEATbHBIX COOBITHI;
YMEHHE OIEepHpOBaTh TOHATHAMHU: CITydaiiHas
BEIMYMHA,  paclpelelieHue  BEpOSTHOCTEM,
MaTeMaTU4YeCKOe OXXUIAHUE, JHUCIepCUs U
CTaHJIapTHOE OTKJIOHEHHE CIIy4YaHOW BEITUYUHBI,
(GyHKIIMM ~ pacnperleNieHUss W IUIOTHOCTH
PaBHOMEPHOT0, MOKA3aTEIBHOI'O0 U HOPMAJILHOTO
pacnpeieNieHHi; yMeHUe HUCII0Ib30BaTh CBOMCTBA
M3YUYEHHBIX paclpeaesieHu sl peleHus 3a/1ay;
3HaKOMCTBO C TMOHATHSMHU: 3aKOH OOJBIINX
YHUCEN, METOABl BBIOOPOYHBIX HCCICIOBAHMUIA,
YMEHHE TIPUBOJAUTH TPUMEPHI  IPOSBICHHS
3aKOHa OONBINIUX 4YKCEN B MPHPOJHBIX U
OOIIIECTBEHHBIX SBICHUSX;

- yMeTb CBOOOIHO OIEpPUPOBATH MOHITHAMH:
TOYKa, ImpsMasi, IUIOCKOCTh, IPOCTPAHCTBO,
OTpE30K, Jy4, TUIOCKUH yroi, IBYIPaHHBIN yrod,
TpeXTpaHHBIN yTOI, nepeceKaronuecs,
napajuleNIbHble ¥ CKPEUIMBAIOIIMECS TMPSIMEIC,
MapajuIeIbHOCTh u MePIeHIUKYISIPHOCTh
MPSIMBIX W TUIOCKOCTEH, YTOJI MEXIY MPSIMBIMH,




HnaHpreMHe PE3YJIbTAaThl OCBOCHUA IMIPCAMETA

Kon n nammeHoBaHue
(hopMupyeMbIx O6ume

v [IpenmeTHbIE
KOMHICTCHIIHA (IMYHOCTHBIE U METAIIPEAMETHBIE) P

YTOJI MEXKTY TIPSIMOH | TUIOCKOCTBIO, YTOJ MEXKTY
IUIOCKOCTSIMHM; ~ YMEHHE  HCIIOJIb30BaTh  NpHU
pellieHnn 3a/iad M3y4eHHbIE (aKThl U TEOPEMBI
IUTAHUMETPHUU; YMEHHE OICHHBAaTh pa3Mepsbl
O0BEKTOB B OKpY)KalolleM MHpE; yMEHHE
ONEPUPOBATh  TIOHSATHSMHU:  MHOTOTPAaHHUK,
ceueHue MHOTOTPaHHUKA, MPaBUIIBHBIN
MHOTOTpaHHHUK, TMpHU3Ma, Nmupamuaa, ¢urypa u
MOBEPXHOCTh BPALCHUS, IHIHHJD, KOHYC, IIap,
cdepa, pazBepTka MOBEPXHOCTH, CEUCHUS KOHYCa
W [WIMHApa, TapajyiellbHble  OCH  WIH
OCHOBaHHWIO,  CEYeHHE  Iapa,  IUIOCKOCTb,
Kacaromasics cepsl, HIIHHIPA, KOHyCa; YMEHHE
CTPOUTH CEUYCHHWE MHOTOI'PAaHHHKA, U300pa)kaTh
MHOTOTPaHHUKH, (QUTypel ¥  TIOBEPXHOCTH
BpAIlleHUs], X CEUCHHUS, B TOM YHCJIE C TIOMOIIBIO
SIIEKTPOHHBIX CPENCTB; YMEHHE MPHUMEHSITH
CBOHCTBa TeOMETPHYECKHUX ¢buryp,
CaMOCTOSITETIbHO (OPMYJIHPOBATh OMNpECTICHUS
M3y4aeMbIX (UTYp, BBIABUTaTh THIIOTE3Bl O
CBOMCTBAx W MPHU3HAKAX TEOMETPUIECKUX QUTYP,
00OCHOBBIBATh WJIM OINPOBEPraTh MX; YMCHHE
OpOBOOUTH  Kilaccupukanuio  Guryp 1o
Pa3INIHBIM MIPHU3HAKaM, BBITIOJTHSATh
HEOOXOIUMBIE OMIOJTHUTENbHBIE TIOCTPOCHHUS;

- yMeTh CBOOOJHO OIEPUPOBATH MOHATHIMU:
wiomans (GUrypel, 00beM GUIYpbI, BEIWYMHA
yria, paccTosHHE OT TOYKHA /[0 IIJIOCKOCTH,
paccTossHUE MEXKIYy MPSIMBIMH, PacCTOSHHE
MEX]y TUIOCKOCTSIMH, TIOMAaIb chepbl, IIOmaab
MOBEPXHOCTH THPAMUIBI, MPH3MBI, KOHYCa,
MIMHAPa, 00beM Kyba, MPSIMOYTOJIBHOTO
napaJuieseTuIea, MTUPAMHU/IBI, MIPU3MBI,
IMWINHIPA, KOHyca, MIapa; YMEHHE HaXOIUTh
OTHOLICHHE 00BEMOB MOA00HBIX QUTYD;

- yMeTh CBOOOIHO OMNEPUPOBATH MNOHATHAMU:
JBIDKEHHE, NapaJUIeTbHbIN MepeHoC, CUMMETPHUS
Ha IUIOCKOCTH M B TIPOCTPAaHCTBE, IOBOPOT,
mpeoOpazoBaHue MOA00Ms, MOM00HBIE (GHUTYpBI;
YMEGHHE PAaClO3HABaThb paBHbBIE U TOAOOHBIC
¢urypsl, B TOM 4HcI€ B NpPUPOAE, HCKYCCTBE,
apXHUTEKTYPE; YMCHHUE WCTIOJIB30BaTh
reOMETPHYECKHE OTHOIIICHUS, HAXOJWTh
TeOMETPUYECKHEe BEIMYMHBI  (IJMHA,  YTOJ,

IJIOMIA L, 00HEM) MPH PEIICHUH 3a/1ad U3 APYTUX

10




Kon n nammeHoBaHue
(hopmMHpyeMBIX
KOMIIETEHIIUHA

HnaHpreMHe PE3YJIbTAaThl OCBOCHUA IMIPCAMETA

OOmue

(TMIHOCTHBIE ¥ METATIPEIMETHBIC)

IIpenmeTHBIE

Y4eOHBIX TIPEAMETOB U U3 PEaTbHON KU3HH;

- yMeTh CBOOOIHO OMNEPUPOBATH MNOHATHAMU:
MPsIMOYTOJIbHASl CHCTEMa KOOPIWHAT, BEKTOD,
KOOpAMHATHI TOYKH, KOOPIWHATHI BEKTOpA,
CyMMa BEKTOpPOB, IPOM3BEICHHE BEKTOpa Ha
YHCIIO, pasloKEeHWe BekTopa 1o 0Oaswucy,
CKaJIsIpHOE MIPOU3BEJCHNE, BEKTOpHOE
MIPOM3BENIEHUE, YTOJ MEXKIY BEKTOPAMHU; YMEHHE
HCMOJIb30BaTh BEKTOPHBIA H  KOOPJIAMHATHBIN
METOJl Al pEIICHHs T€OMETPUYECKHUX 3a7ad U
3a/aq JIPYTHX Y4IeOHBIX MIpEeIMETOB;
OTEepUPOBaTh MOHATUSAMU: MaTpuua 2x2 u 3x3,
ONpEAETUTENs  MaTpUlBl, T'€OMETPUUYECKHUN
CMBICT OTIPEICITUTEIIS;

- YMETb MOJCIUPOBATH PEANbHBIC CUTYyallMd Ha
SI3pIKE MaTeMAaTHUKH; COCTABIIATH BBIPAKEHUS,
ypaBHEHUS, HEPaBEHCTBA MU HUX CHUCTEMBI IO
YCIOBHIO 337]a4d, HCCIEA0BaTh IOCTPOCHHBIE
MOJIETI C WCTOJB30BAaHHMEM armapara ainreOpsl,
WHTEPIPETUPOBATh  MONYYCHHBIH  pe3yJbTaT;
CTPOUTH MaTeMAaTHYECKHE MOJIEIH C ITOMOIIBIO
T€OMETPUYECKUX TIOHATHA W BEIWYHH, PEIIaTh
CBA3aHHBIE C HHUMH THPAKTUUYECKUE 3a]auH;
COCTaBIATh  BEPOSTHOCTHYIO  MOJENb U
WHTEPIPETUPOBATh  MONYYCHHBIH  pe3yJbTaT;
CTPOUTHh MaTeMAaTHYECKHE MOJIEIH C ITOMOIIBIO
T€OMETPUYECKUX TOHATHA W BEIWYHH, PElIaTh
CBA3aHHBIE C HHUMH TPAKTUUYECKUE 3a]a4H;
COCTaBIATh  BEPOSTHOCTHYIO  MOJENb U
WHTEPIPETUPOBATh  MONYYCHHBIH  pe3yJbTaT;
peumaTh  OPUKJIAJHBIE  3aJa4d  CPEICTBAMU
MaTeMaTHYeCKOT0 aHalmh3a, B TOM YHCIE
COLMANBHO SKOHOMHYECKOTO H  (PH3MYECKOTrO
XapakTepa;

-yMEHHE BBIOMPATh MOAXONAMIMHA METOH AJIs
pelieHns  3aJadd; TOHUMaHHWE 3HAYMMOCTH
MaTeMaTHKH B  W3yYEeHHWH TNPUPOAHBIX H
OOIECTBEHHBIX TPOLIECCOB U SIBICHUI; yMEHHE
pacrmo3HaBaTh MPOSBICHUE 3aKOHOB MaTEMAaTHKH
B HCKYCCTBE, YMEHHME MPHUBOAUTH IPHUMEPHI
MaTEeMaTHYECKUX OTKPBITUH  POCCHHMCKOH H
MHUPOBOM MaTEMaTUYECKON HAYKH

OK 02. Hcnomns3oBaThb
COBPEMEHHBIC CpEICTBa

IIOMUCKa, aHaJIu3a
HWHTCPOpCTAlIUN

u

B o0gacTu HEHHOCTH HAYYHOIrO

IMO3HAHUA:

chopMHUPOBAHHOCTH

- YMETh OTIEPUPOBATH MTOHSTUSIMU:
paroHabHas GyHKIHSA, MoKa3aTeNbHas
dbyuKImS, CTeTIeHHAs byHKIHS,
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Kon n nammeHoBaHue

HnaHpreMHe PE3YJIbTAaThl OCBOCHUA IMIPCAMETA

(bopMupyeMsbIx OG6mue N
- eIMETHBIC

KOMICTCHIINH (IMYHOCTHBIE U METAIIPEAMETHBIE) P
uHopManuH, U | MHPOBO33PEHHSI COOTBETCTBYIOLIETO | JOrapupMuIecKast
MH(OPMALMOHHbIC COBPEMEHHOMY YPOBHIO Da3BUTHUS | QyHKIHs,  TpUTOHOMETpHYEeCKHEe  (YHKLUH,
TEXHOJIOTHH AT gaykn W OOLIECTBEHHOM NIPaKTHKH, | 0OpaTHBIE (DYHKIMH; YMEHHE CTPOUTH Ipaduku
BBITIOJTHEHUS 3a71a4 .

o OCHOBaHHOTO Ha JMAJIOTe KYJBTYD, | U3Y4eHHBIX (YHKIMHA, HCIOIB30BaTh Tpaduku
npodeccuoHaNbHON 5 .
IeATEIbHOCTH CIIOCOOCTBYIOIIIETO OCO3HAHHMIO | MIPU M3YYEHHHU TPOIECCOB M 3aBUCHMOCTEH, MpU

CBOEr0 MecTa B MOJHKYJIBTYPHOM
MHUpE;

- COBEpIICHCTBOBAHUE SI3BIKOBOW M
YUTATEIILCKON KYJIbTYPbI KaK
CpeICTBAa B3aUMOJCHCTBUS MEKIY
JFOIbMH ¥ TIO3HAHUSI MUPA,

- OCO3HaHUE IICHHOCTH HAyYHOH
JICSITeTIbHOCTH, TOTOBHOCTb
OCYIIECTBHUTH IPOCKTHYIO "
HCCIIEIOBATENBCKYIO  JICSTENBHOCTh
WHMBUIYaJIbHO U B TPYIIIIE.
OgJiajienue YHUBEpPCATbHBIMH
NMO3HABATEIbHBIMU JIeHCTBUSIMM:
B) pabora ¢ nH(opManuei:

- BJIAaACTb HABBIKAMHU TMOJYYCHUA

UHPOpMAITUH u3 WCTOYHUKOB
pasHBIX THIIOB, CaMOCTOSITEIFHO
OCYILLECTBJISATh  IOUCK,  aHAaJu3,

CHCTEeMAaTH3aIMI0 ¥ MHTEPIPETALNIO
UHQOpMALMK PA3IHYHBIX BHIOB M
(hopM IpeCTaBICHUS;

- CO3[aBaTh TEKCTHI B PA3IMYHBIX
dopmarax C y4yeToM Ha3HAYCHUS
MH(OPMALINHK U [IETIeBOH ayTUTOPHH,
BBIOMpasi  ONTHUMAaJbHYIO  (QopMy
NpEeACTABICHUS U BU3YyaIU3alluH;

- OLICHUBATh
JIETUTUMHOCTb

JIOCTOBEPHOCTD,
uHpopmaruu, ee
COOTBETCTBHE HPaBOBBIM "
MOpPaJIbHO-3TUYECKUM HOpMaM;
CpenacTBa

UHGOPMAITHOHHBIX u

- HCIIOJIBb30BAaTh

KOMMYHHKAIIHOHHBIX KOTHUTHBHBIX,
OpraHU3aIMOHHBIX TpeOOBaHUIt
JPTOHOMUKH, TEXHUKHU
0€e30I1aCHOCTH, TUTHCHEI,
pecypcocoepexeHus,

OTUYCCKHUX

NPaBOBBIX |
HOPM, HOPM
UHPOPMAITMOHHOHN 0€30MACHOCTH;

- BJIaACTh HaBBIKaAMHU PACIIO3HABAHUA

pelleHny 3a7iay U3 APYIuX y4eOHbBIX IPEeAMETOB
W 3aJad W3 pEaIbHOM >KW3HHW;, BBIPAXAaTb
(dbopMynaMu 3aBUCUMOCTH MEXY BEJIMUNHAMU;

- YMETb ONEPHUPOBaTh IMOHATHAMU: TOXKAECTBO,
TOKIECTBEHHOE TMpeoOpa3oBaHKe, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMA YPAaBHEHUI U HEPABEHCTB,
PaBHOCHIBHOCTb YpaBHEHHMH, HEpPaBEHCTB U
CHCTEM,  palMOHaJbHbIE, HpPpalHOHAIbHEIE,
MOKa3aTeJIbHbIE, CTEIEHHbIE, JoTapupMHUIECKHUE,
TPUTOHOMETPUYECKUE YPAaBHECHHUS, HEPaBEHCTBA
U CUCTEMBI; YMETb pellaTh YpaBHEHHS,
HEPaBEHCTBA U CHCTEMBI C TIOMOIIBIO Pa3IUYHBIX
MPUEMOB; pEIIaTh YpaBHEHHS, HEPAaBEHCTBA HX
CHCTEMBI AJIS1 PEIICHUs] MaTeMaTH4eCKUX 3a/1ad U
3aJad M3 pa3IM4YHBIX oOJacTel Haykd U
peaJIbHOM KU3HU;

- yMeTb CBOOOJHO OIEPUPOBATH IOHATHAMU!
JBIDKEHHE, apaJUleNbHbIN MepeHoc, CUMMETPUS
Ha IUIOCKOCTM ¥ B IIPOCTPAHCTBE, IIOBOPOT,
npeoOpa3oBaHue Mo100us, M0100HBIE QUTYPHI, B
TOM YMCJIE€ B IPUPOJIE, UCKYCCTBE, apXUTEKTYPE;
HCIIOJIb30BaTh

YMETH TeOMETPHUYECKUE

OTHOIIICHUS, HaXOJHTh TEOMETPHUYECKUE
BEIMYUHBI (JIJTMHA, YTOJ, IUIOMaab, 00beM) MpH
PEIICHNH 3a7ad U3 IPYTUX y4eOHBIX MPEIMETOB

n 3 peanLHoﬁ KHU3HU
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Kon n nammeHoBaHue

HnaHpreMHe PE3YJIbTAaThl OCBOCHUA IMIPCAMETA

(hopMupyeMbIx O6ume
KOMIIETEHIIMH (IMYHOCTHBIE U METAIIPEAMETHBIE) Hpenmetisre
u 3aIUTHI uHbOopMaIHH,
MHQOPMAaLTUOHHON 0e30macHOCTH
JUYHOCTH
OK 03. IInanupoBate u | B odJiacTu JYXOBHO- | - YMETh OINEPUPOBATh TMOHATUSIMU: TOXKIAECTBO,

pea30BEIBATh
coOCTBEHHOE
npo)eCCUOHANBHOE U
JUYHOCTHOE Pa3BUTHE,
NpEANPUHAMATEIBCKYIO

JeITEIILHOCTD B
npoheCCUOHATBHOMN
chepe, HCMONTB30BATH
3HAHUS MO TPABOBON W
(uHaHCOBOM
IrPaMOTHOCTH B

Pa3INYHbIX KU3HCHHBIX
CUTyalusx

HPABCTBEHHOTO BOCTIHTAHMS:
- c(hOpMHUPOBAHHOCTH
HPaBCTBCHHOTO CO3HAHUS U
3THYECKOTO TOBEICHUS,;

- CIOCOOHOCTH OIICHUBATH CUTYAIIUIO
U MPUHUMATL OCO3HAHHBIC PEIICHMUS,
OPHEHTHUPYSICh Ha  MOpaJbHO-
HPaBCTBCHHBIC HOPMBI U IIEHHOCTH;

- OCO3HaHHC JIMYHOro BKJIaga B

MIOCTPOEHUE YCTOHYUBOIO
Oyny1uero;
- OTBETCTBEHHOE OTHOIIEHHE K

CBOMM DPOIUTEISIM U (WIH) APYyTUM
YJICHAaM CEMbH, CO3/IaHUI0 CEMbU Ha
OCHOBE

OCO3HaHHOT'O IIPUHATHA

IICHHOCTEH CeMeWHOW IKU3HH B
COOTBETCTBUU c TpaUIASIMHU
Hapojo0B Poccuu;

OBJaneHue YHUBEPCAIbHBIMHA
PeryJsiTUBHBIMH e CTBUSMM:

a) caMOOpTaHu3aIus:

- CaMOCTOSATCIBHO OCYLICCTBIIATH

MO3HABATEIHHYIO NeSITeTFHOCTB,
BEISBJISATE MPOOJIEMBI, CTaBUTh U
(hopMyIHpOBaTH COOCTBEHHBIE
3a7a4u B o0pa3oBaTeIbHOMN
JIEATEILHOCTH u KU3HCHHBIX
CUTYaIusX;

- CaMOCTOATCIBbHO COCTaBJIATH ILJIAH

pemieHus MpoOJIeMBl € yYEeTOM

HMEIOIIHUXCS COOCTBEHHBIX
BO3MOXHOCTEH U MPeANOYTCHHUIH;

- 1aBaTh OIEHKY HOBBIM CHTYAITHSIM;
- CITOCOOCTBOBATH (POPMUPOBAHUIO U
MIPOSIBJICHUIO TITUPOKON SPYIUIINU B
o0ImacTsax

pa3HbIX 3HAHUH,

MOCTOSTHHO MOBBIIIATH CBO
00pazoBaTeNbHBI W KYJIBTYPHBIHN
YPOBEHB;

0) CAMOKOHTPOJIB!

- J1aBaTh OLICHKY HOBBLIM CUTyallHsAM,

TOXKIIECTBEHHOE MpeoOpa3oBaHKe, YpaBHEHUE,
HEPaBEHCTBO, CHCTEMa YPaBHEHUI 1 HEPABEHCTB,
PaBHOCHIBHOCTh YPaBHEHUH, HEPAaBEHCTB W
CUCTEM,  palMOHAIbHBIC, UpPPaAIMOHAILHEIC,
MoKa3aTeibHbIe, CTEIIeHHBIE, JIoTapu(MHUUECKHE,
TPUTOHOMETPUUYECKUE ypaBHEHUS u
HEPaBEHCTBA,

U CHUCTEMBI, YMCHHE pCIIaTh

YpaBHCHUS, HCPABCHCTBA U CUCTCMBI C ITIOMOIIBIO

pasNUYHBIX MPUEMOB; peEIllaTh  ypaBHEHHUS,
HEpaBEHCTBA W CHCTEMBI C  [apaMeTpoM;
MPUMEHSTh  YPaBHCHHs, HEPABEHCTBA,  HX

CUCTEMBI JIJISl PEeIIEHUS] MaTeMaTHIEeCKHX 3a/1a4 1
3a/lad W3 Ppa3NUYHBIX o0macTteii Hayku W
peaabHOM KU3HH;

- YMETH OTIEpUPOBATh MOHATHSMU:
MHOTOTPaHHUK, CEYCHHWE MHOTOTpaHHHKA, KYyO,
napaJuleNienuIe]], Ipru3Ma, nupamMuaa, Gurypa u
MMOBEPXHOCTh BpAIIeHUs, MIIHHIP, KOHYC, Imap,
cdepa, ceueHust GUTYpPHI BpallleHUs], TUIOCKOCTb,
chepsl,
IUIONIab TIOBEPXHOCTH MHUPAMHU/IBI,

Kacaromascs HWIMHApPA,  KOHYCa,
MIPU3MBIL,
KOHyca, LWIMHApA, IUomanb cdepsl, 00beM
KyOa,  MpsSIMOYrolbHOTO  MapaJuIeJenuIe/a,
MUPAMHU/IBI, IPU3MBI, IWIHH/PA, KOHYCa, apa;
- yMeTh W300pakaTh MHOTOI'PDaHHHKH U
MMOBEPXHOCTH BPAILCHUSA, UX CEUYEHUS OT PyKH, C
MOMOIIBIO  YEpPTEKHBIX  MHCTPYMEHTOB U
JNIEKTPOHHBIX CPEJICTB;

CUMMCTPUIO B

yMEThb PAacIlO3HaBaTh
MIPOCTPAHCTBE; YMETH

pacrio3HaBaTh NMMPAaBUJIIBHBIC MHOT'OI'PaHHHUKH

- YMETH OTIEpUPOBATh MOHATHSMHU:
MPSIMOYTOJIbHAS cucrema KOOpPJIUHAT,
KOOpIAMHATHI ~ TOYKH, BEKTOpP, KOOPAMHATHI

BCKTOpa, CKAJSIPHOC IMMPOU3BCACHUC, YTOJI MCKAY

BEKTOpaMM, CyMMa BEKTOPOB, IpPOMU3BEIEHHE
BEKTOpa Ha 4YHCJO; HAXOAUTh C IIOMOIIBIO
WU3yYeHHBIX (OPMYT KOOPIAMHATHI CEPEANHBI

OTpe3Ka, PACCTOSHUE MEXIY ABYMS TOUKaMHU
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Kon n nammeHoBaHue
(hopmMHpyeMBIX
KOMIIETEHIIUNI

HnaHpreMHe PE3YJIbTAaThl OCBOCHUA IMIPCAMETA

Oo6mue
(TMIHOCTHBIE ¥ METATIPEIMETHBIC)

IIpenmeTHBIE

BHOCHTH KOPPEKTHUBHI B
JIESATEIILHOCTb, OIICHUBATh
COOTBETCTBHE PE3yIbTATOB IIEIISIM;

- BIIA/IETDH HaBBIKAMHU
MO3HABATEIBHOW  pedIiekcuu  Kak
OCO3HaHMSI COBEpIIAEMbIX JEUCTBUI
U MBICIUTEIBHBIX TPOIECCOB, WX
pe3yJIbTATOB U OCHOBaHUM;
UCIIOJIb30BaTh MpHEMBI pediiekcun
JUISE  OIICHKM CHUTyallud, BEIOOpa
BEPHOTO PELICHHUS;

- yMeTh OIICHHBAaTb pHUCKH U
CBOCBPEMEHHO NMPUHUMATH PEIICHUS
M0 WX CHUKCHHUIO;

B)  OMOIMOHAJBHBIA  WHTEJUICKT,
Mpeoaaratonun
c(hopMHUPOBaHHOCTE:

- CaMOCO3HaHWs, BKIOYAIOIIETO
CIOCOOHOCTH MOHUMATh CBOC
SMOIIMOHAILHOE COCTOSTHUE, BUICTH
HaTPaBICHU pa3BUTHUS
coOCTBEHHOU SMOLIMOHATEHOU
cdepsl, OBITH YBEPEHHBIM B cebe;

- CaMOpeTyJINPOBaHUS,
BKJIFOYAIOIIETO CaMOKOHTPOJIb,
yMEHHe MIPUHUMATh
OTBETCTBEHHOCTH 3a CBOE
MOBEJICHUE, CIOCOOHOCTH

aIanTHPOBATHECS K AMOIMOHATBLHBIM
W3MEHEHUSIM U TPOSBIATH THOKOCTD,
OBITH OTKPBITHIM HOBOMY;
BHYTpPEHHEH MOTHBAIIUH,
BKJIFOYAFOIIICH CTpeMJICHUE K
MOCTIDKCHHIO IeTH H  yCIeXy,
OITUMHM3M, MHHUIIMATUBHOCTb,
YMEHHE JCHCTBOBaTh, HCXOAS U3
CBOHX BO3MOKHOCTEIH;

- SMIATHH, BKJTFOYATOIICH
CITOCOOHOCTH [MOHUMATh
SMOIIMOHAILHOE COCTOSIHUE APYTHX,
VYHUTBHIBATh €r0 MPH OCYIICCTBICHUH
KOMMYHUKAIIK, CIIOCOOHOCTh K
COUYYBCTBHIO U COTIEPEIKUBAHUIO;

- COIMAJTBHBIX HAaBBIKOB,
BKJIFOYAIOIIIMX CIIOCOOHOCTH
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Kon n nammeHoBaHue

HnaHpreMHe PE3YJIbTAaThl OCBOCHUA IMIPCAMETA

(hopmMHpyeMBIX O6iue
KOMIIETEHIIMH (IMYHOCTHBIE U METAIIPEAMETHBIE) Hpenmetisre

BBICTpaMBaTh OTHOIIEHUS C IPYTUMHU

JIOABMH, 3a00TUTBCS, TPOSBIATH

UHTEpEeC U pa3peniath KOHPIUKTHI
OK 04. DOddekTuBHO | FOTOBHOCTH K CaMOpa3BUTHIO, | - YMETh OIEPUPOBATH MOHATUSIMH:
B3aHMOJICHCTBOBATE U | caMOCTOATENLHOCTH U | CIy4allHBI ONBIT M CiIydaiiHOe coObITHE,
paboTath B KOJIEKTHBE | cavioompeneneHHio; BEPOATHOCTh  CIy4ailHOTO  COOBITHSA; YMETh
1 KOMare -OBJIaJIcHHE HaBbIKaMH  y4eOHO- | BBIUMCIIATH BEPOSTHOCTH C HCIOJIb30BaHUEM

UCCIEA0BATEIBLCKOM, MPOCKTHOU U
COLIMAJILHOM 1€ TEIBHOCTH,

OsBaagenue YHHBEPCAJIbHBIMHA
KOMMYHHKATUBHBIMHU
NelCTBUSIMM:

0) cOBMECTHAs ACSITEITHLHOCTh:
- TOHMMAaTh W  HCIOJb30BaTh
MPEUMYIIECTBA KOMaHIHOM u
WHIUBUYaJIbHON paOOTHI;

- BBIOMpAaTh TEMATHUKy W METOIBI
COBMECTHBIX JEUCTBUM C y4yeToM
00X MHTEPECOB, H BO3MOXXHOCTEH
Ka)KJIOTO WicHA KOJICKTHBA,

- TPUHUMATH TIEIH COBMECTHOM
NEATCITLHOCTH, OpPTaHW30BHIBATH U
KOOPJIMHUPOBAaTh JIEUCTBUA IO €€
JIOCTHKEHHUIO:

JEUCTBUM, pacIpenensaTb poiau ¢

COCTaBJIATH IJ1aH

y4eTOM  MHEHHH  yYaCTHHKOB,
00cyXIath pe3ysbTaThl COBMECTHOMN
paboTsr;

- OILICHMBATh

BKJIaga n KaXxXaoro

Ka4ecTBO  CBOETO
y4acTHHKA
KOMaH/Jbl B OOIMIA pe3ynbTaT Ii0
pa3pabOTaHHBIM KPHUTEPHSIM;

- KOOPJIUHHUPOBaTh U BBIMOJHATH
paboTy B YCIOBUSAX PEATBHOTO,
BUPTYaJbHOTO 1 KOMOMHHPOBAHHOTO
B3aMMO/ICHCTBUS;
- OCYIIECTBIST

CTPATCTUYCCKOC

MO3UTUBHOE
MOBEICHUE B
Pa3NIUYHBIX CHTYaIUSIX, TMPOSBIATH
TBOPYECTBO W BOOOpaxkeHHE, OBITh
WHUIIMATABHEIM.

Ogianenue YHHBepPCATbHBIMH
peryJassTUBHbIMH JIefiCTBHSIMH:

T) IPUHSITHE CeOS U APYTUX JIFOJICH:

- TpUHUMAThH ceOs, MOHUMAs CBOU

rpadMuecKuX METOMAOB; TNPHUMEHSITH (POPMYJIIBI

CIIOXKEHUSI W  YMHOXCHHS  BEPOSTHOCTEH,
KoMOuHaTtopHble |pakThl W (GOpMyIBl IpH
pelIeHNH  3a7ad; OIEHWBAaTh  BEPOSTHOCTH
peanbHbBIX COOBITHIA; 3HaKOMCTBO co

ClTydallHBIMH BEWYMHAMH, YMCHHE MPHBOIMTH
MIPUMEPHI TIPOSBIIEHHS 3aKOHA OOJBIINX YKCEN B
MPUPOAHBIX U OOIIECTBEHHBIX SIBICHUAX;

CBOOOIHO

- YMETh OTIEPUPOBAThH

INOHATHAMHU:. CTCIICHb C ICJIIBIM II0KAa3aTCJICM,

KOpPCHb HaTypaJ'II:HOfI CTCIICHHU, CTCIICHb C
panroHaJIbHbBIM IIOKa3aTecJjICM, CTCIICHDb (¢
JICUCTBUTEIHHBIM (BCH.[GCTBGHHBIM)

rokasaresieM, JIoTapuM Yrcia, CHHYC, KOCHHYC
U JIEUCTBUM, TAHTEHC MTPOU3BOJILHOIO YHCIIA;

- yMeTh CBOOOIHO OIIEPUPOBATH IOHITHIMH:
rpapuk  QyHKiMH,  oOpaTHas  QYHKIHS,
KOMIIO3UIMS ~ (PYHKIUH, JHHEHHAS QYHKIWS,
KBaJpaTHuHas (QYHKIIMS, CTETICHHAS (DYHKIHS C
HEJTBIM
¢byHKUMH,  OOpaTHBIE
(yHKIWYU, TOKazaTelbHas M JorapuGMuvecKkas

IIOKa3aTecjICM, TPUTOHOMETPHUUICCKUC

TPUTOHOMETPHUICCKUC

(YHKUWHU; yMETh CTPOUTH Tpaduku (QyHKIHH,
BBITIOJIHSITH npeoOpa3oBaHUs rpaduKoB
dhyHKIHIA;

-yMeThb HCIOJb30BaTh Tpaduku (yHKOUN IS
M3Y4YEeHUsT MPOLECCOB M 3aBHCHUMOCTEH MpHU
pELICHNH 3a7a4 U3 APYTUX y4eOHBIX IMPEeIMETOB
W M3 PealbHOW JKW3HH; BBIpaXaTh (opMyiaMu
3aBHCHMOCTHU MEX/Y BeJIHINHAMU;

- CBOOOJHO OMEPHUPOBATH HMOHATHUSMHU: YETHOCTb
byHKIMN, HEePHOINIHOCTh byHKINH,
OTPaHWYEHHOCTh  (YHKIMHM, MOHOTOHHOCThH
($yHKUMH, SKCTpeMyM (yHKUWHM, HanOoJbllee u
HaMMEHbIIIee 3HAYCHHS byHKIMN Ha
MPOMEKYTKE; YMETh IMPOBOJUTH HCCIEIOBAHHE
GyHKIHIY;

- yMeTb

HCIONb30BaTh  CBOMCTBA H
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Kon n nammeHoBaHue
(hopmMHpyeMBIX
KOMIIETEHIIUHA

HnaHpreMHe PE3YJIbTAaThl OCBOCHUA IMIPCAMETA

Oo6mue
(TMIHOCTHBIE ¥ METATIPEIMETHBIC)

IIpenmeTHBIE

HCIOCTATKHU U JOCTOMHCTBA,
- NPpUHUMATb MOTHUBLI U apTYMCHTBI

JIPYTHX
PE3yNbTaTOB JESATENFHOCTH;

JoAel  Tpu  aHaJIu3e
- MpU3HABaTh CBOE NPaBO H IPaBO
JIPYTUX JIFOJICH Ha OITHOKH;

- pa3BUBaTh CHOCOOHOCTH MTOHUMAThH

MU € TIO3HIIHUN APYTOTO YeIOBEKA

rpadukr GYHKIMHA OIS PEIICHUS ypaBHEHUH,
HEpaBEHCTB M  33Jad ¢  [apaMeTpamy;

n300pakaTb HAa KOOPAWHATHOW  IIOCKOCTH

MHO>KECTBa PEUICHUN ypaBHEHU, HEPABEHCTB U
HX CUCTEM

OK 05. OcyuiecTBasiTh
YCTHYIO M MHUCHMEHHYIO

KOMMYHUKAITHIO Ha
rocyJJapCTBEHHOM
SI3BIKE Poccuiickoit
®denepaliud ¢ y4eTOM
oco0eHHOoCTEH
COLIMAJILHOIO u

KyJIBTYPHOTO KOHTEKCTa

B odgacTu ICTCTHICCKOIO
BOCIIMTAHHUA:
- OCTETUYECKOC OTHOUICHHUE K MUPY,

BKJIIO4Yad 3CTCTUKY 6BITa, HAay4YHOT'O

u TEXHUYIECCKOTO TBOPYECTBA,
criopTa, Tpyda M OOIICCTBEHHBIX
OTHOILICHUI;

- CIOCOOHOCT,  BOCHPHUHHUMATH
pasTuIHbIC BHUJIBI HCKYCCTBA,
TPaUIUd U TBOPYECTBO CBOECTO H
TIIPYTUX HapOoJIOB, OIIIYIIATh
SMOITMOHAIBHOE BO3/ICHCTBHE
HCKYCCTBA,

- yOeXICHHOCTh B 3HAYMMOCTH IS
JIMYHOCTHU u oOI1ecTBa
OTCYECTBEHHOT'O u MHPOBOTO

HUCKYCCTBA, OTHUYCCKUX KYJIbTYPHBIX
TpaZ[I/ILII/If/’I 1 HApOAHOI'O TBOPUYCCTBA,
- TOTOBHOCTb K CaMOBBIPpaXXCHHIO B

Pa3HBIX BHJIAX HCKYCCTBA,
CTPEeMJICHHE TIPOSIBJIATh KadecTBa
TBOPYECKOU JTUYHOCTH;

OBJaneHue YHHUBEPCATbHBIMHA
KOMMYHHKATHBHBIMHU
JneficTBUSIMU:

a) obmeHue:

- OCYIIECTBISTh KOMMYHUKAIIHUA BO
BceX cdepax KU3HU;

-pacro3HaBarth HeBepOaIbHbIC
cpeactBa  OOINEHMS,  IOHUMATh
3HAYCHUE  COIMAJBHBIX  3HAKOB,
pacro3HaBaTth MPEIOCHUTKH
KOH(JIUKTHBIX CUTYAIUi U CMSIT4aTh
KOHQ)JIMKTHI;

- pa3sBepHYTO M JIOTHYHO H3Jarath
CBOIO

TOUKY 3peHus c

HCIIOJIBb30BAaHHUEM A3BIKOBBIX CPEACTB

- YMETh OTIEpUPOBATH MOHATHSMU:
cpemHee  apudmeTHyeckoe,
HauMEHbIllee 3HAYeHHA, pa3Max, JUCTIEepPCHs,

CTaHAAPTHOC OTKIIOHCHUC YHUCIOBOTO Ha6opa;

HauOoJIbIIEE U

yMEHHE W3BIICKATH, WHTEPIPETUPOBAThH
nH(pOpMaITHIo, IPeACTaBICHHYIO B Ta0NHIax, Ha
IUarpamMmax, rpaukax, OTpa)karollylo CBOMCTBa
peaNbHBIX MPOIIECCOB U SIBICHUI; MPEICTABISTH
“H(pOPMAITHIO ¢ TIOMOIIBIO TAOJIUIl M THAarPaMM;
WCCIICIOBATh CTATUCTHYCCKUE JaHHBIC, B TOM
qucie ¢ MPUMEHEHHEM I'paQiuecKiX METOJIOB U
ANIEKTPOHHBIX CPEIICTB;

- yMeTh OINEPHUPOBaTh MOHATHSIMH: TOYKA,

MpsiMasi, TUIOCKOCTb, IIPOCTPAHCTBO, ABYTPAHHBIN

yrodi, CKpEIMBAIOLINECS MpsIMBIE,
HapaieabHOCTh u HEPHEHUKYIISIPHOCTh
NpSIMBIX U IUIOCKOCTEH, Yroid MeXAy NpAMOH H
IUIOCKOCTBIO,  yrojll ~ MEXAY  IJIOCKOCTSIMH,
paccTosiHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSTHUE
MEXIy  NPSMBIMH, paccTosiHue MEXIy
IUIOCKOCTSIMH;

- YMCTb HUCIIOJB30BAaTh MpHU PCHICHUH 3aa4d
HU3YyUCHHBIC (l)aKTBI U TCOPCMbI TINIAHUMCTPUU,
YMCEHHUE OIICHMBATH 00BEKTOB

OKpYXKaromero Mmupa

pasmepsl
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Kon n nammeHoBaHue

HnaHpreMHe PE3YJIbTAaThl OCBOCHUA IMIPCAMETA

(hopmMHpyeMBIX O6iue

KOMIIETEHIIMH (IMYHOCTHBIE U METAIIPEAMETHBIE) Hpenveriteie

OK 06. [IlposBasars | - OCO3HaHUE oOydJarorumMucs | - YMETh OIEPUPOBATH MOHATUSIMH:
Ipak1aHCKO- pOCCHICKOR-TpaXkJaHCKON IPSAMOYTOJIbHAS cucrema KOOPJMHAT,
TTATPUOTHICCKYIO MIEHTUYHOCTH; KOOPAMHATHI ~ TOYKM, BEKTOpP, KOOPAUHATHI
gg;iilzlgnpwam - ueneHzinpaBneHHoe pa3BUTHE | BEKTOPA, CKASIPHOE MPOM3BEACHNE, YTOI MEXKITY
0co3HaHHOe ToBexeHue | BHYTPEHHEH TOSHIMU JIMYHOCTH Ha | BEKTOPAMH, CYMMa BEKTOPOB, NPOH3BEIEHHE
Ha OCHOBe | OCHOBE JIyXOBHO-HPAaBCTBEHHBIX | BEKTOpa HAa YHCIIO; HAXOJUTh C IIOMOIIBIO
TPaULHOHHBIX HeHHocTedl HaponoB Poccuiickoil | m3ydeHHBIX (OpMyn KOOpAMHATHL CEPEAMHBI
POCCHMCKHX  TyXOBHO- | Denmepaliuu HUCTOPUYECKUX M | OTpe3Ka, pacCTOSHUE MEXIY ABYMS TOUKAMHU;
HPaBCTBECHHBIX HaIlMOHAJIBHO-KYJIBTYPHBIX - YMeTh BBIOWpATh MOAXOASIINA W3YYCHHBIN

LIEHHOCTEH, B TOM YHUCIIE
C YYETOM TapMOHHU3AIIUU
MEXXHAIMOHANBHBIX U
MEXPETUTHO3HBIX
OTHOLICHUH, TIPUMEHSTh
CTaHIapTHI
AHTUKOPPYIILIHOHHOTO
MOBEJICHUS

Tpanuiuii, GOpMHUPOBaHUE CHCTEMBI
3HAYMMBIX  I[I€HHOCTHO-CMBICIOBBIX
YCTaHOBOK,  aHTHUKOPPYIIIHOHHOTO
MUPOBO33PCHHUS, MIPaBOCO3HAHUS,
9KOJIOTHICCKOH CIIOCOOHOCTH

CTaBUTb LCJIU U CTPOUTDH JKU3HCHHBIC

IUIAHBI;
B 4acTu IPa;KAaHCKOro
BOCIIUTAHMSA:

- OCO3HaHUE CBOUX
KOHCTUTYIIMOHHBIX npas u

00s13aHHOCTEH, YBaKCHHE 3aKOHA W
MPaBOIOPSIIKA;
- TIPUHSATUE TPaJUIUOHHBIX
HAIIMOHAJBHBIX, OOIIECYEIIOBEYECKIX
TYMaHUCTHYECKUX "

JIEMOKPATHIECCKUX [ICHHOCTEH;

- FOTOBHOCTE MIPOTHBOCTOSTh
UE0JIOTAH IKCTPEMH3MA,
HaIMOHAJIN3Ma, KceHogoouwu,

AUCKpUMHUHAIIUKU 110 COLHAJIbHBIM,
PCIUTUO3HBIM, PpacCoBbIM,
HallMOHAJIBHBIM IIPpU3HAKaM,

- TOTOBHOCTb BE€CTU COBMCCTHYIO

JIEeATEILHOCTD B HHTEpecax
TPaXKTaHCKOTO o011eCcTBa,
y4acTBOBaTh B CaMOYMpPaBICHUU B
0011e00pa3oBaTEIHLHOM
OpraHu3alMd U JCTCKO-FOHOIICCKUX
OpraHM3alusX;

-yMCHHE  B3aWMOJICHCTBOBATHL  C
COLMANGHBIMU ~ WHCTUTYTAMU B
COOTBETCTBHHM C HMX QYHKIMIMH H

HA3HAUCHUEM;
- TOTOBHOCTh K TYMaHUTApHOU U
BOJIOHTEPCKOH e TENFHOCTH;

METOJT Ul pelICHUs 3aJa4d, pPaclo3HaBaTh
MaTeMaTHudeckue (PaKTel

NPUPOAHBIX H

n MarcMaTH4YCCKUC
MOACIN B O6H.[CCTBCHHI>IX

SIBICHUSIX, B HCKYCCTBE; YMEHHE IPHBOIUTH
IIPUMEPbl MaTEMaTHYECKUX OTKPBITHUI
POCCHICKOI 1 MUPOBOM MaTeEMaTHYECKON HayKH;
- YMEThb ONEPUPOBATH MOHATUSIMHU: CIIyYalHBIN
ONBIT H CIy4yailHOe COOBITHE, BEPOSITHOCTH
CIly4allHOTO ~ COOBITHSA;  YMETh  BBIYUCIATH
BEPOATHOCTh C HCIIOIB30BAaHUEM TIpauIecKux
METOAOB; MNPUMEHATH (OPMYJIBI CIOXKEHHA W
YMHOEHUSI BEPOSITHOCTEH, KOMOMHATOPHBIE
dakTel u QopMynBl TIpH pEUICHUH 3ajady;
OLIEHMBATh BEPOSTHOCTH pEalbHBIX COOBITHH;
3HAaKOMCTBO CO  CIIy4aiHBIMH

MNPUBOIUTG  MIPUMEPHI

BCIIMYMHaMM,
YMCHUC MIPOABJICHUA
3aKOHa OONBIIMX YHCEN B MNPUPOAHBIX U

06H_ICCTBCHHBIX SABJICHUAX
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Kon n nammeHoBaHue
(hopmMHpyeMBIX
KOMIIETEHIIUNI

HnaHpreMHe PE3YJIbTAaThl OCBOCHUA IMIPCAMETA

Oo6mue
(TMIHOCTHBIE ¥ METATIPEIMETHBIC)

IIpenmeTHBIE

MaTPUOTHYECKOTO BOCITUTAHUS:
-C(OPMHUPOBAHHOCTh  POCCHUICKOM
TPaXXTaHCKOH WICHTUIHOCTH,
MaTPUOTH3MA, YBAKEHHUS K CBOEMY
Hapoay, YyBCTBa OTBETCTBEHHOCTHU
nepen PoguHol, ropaoctu 3a cBOM
Kpa#i, cBoro PoauHy, cBOM S3BIK U
KyJIbTypy, MpPOIUIOE W HAcTOs;IIee
MHOTOHAIIMOHAIFHOTO Hapoza
Poccun;

- I[IEHHOCTHOE  OTHONIIEHHE K
rOoCyAapCTBEHHBIM CHMBOJIaM,
UCTOPUYECKOMY M TNPHUPOJHOMY
HACJIETUIO, TAaMSATHUKAM, TPAJAULIUAM
HapoaoB Poccum, nocTHXeHHAM
Poccun B Hayke, HCKycCTBeE, CIIOPTE,
TEXHOJIOTHSIX U TPYIE;

- uzeiHas yOeKICHHOCTB,
TOTOBHOCTh K CIy’)KEHHUIO W 3aIluTe
OTtedecTBa, OTBETCTBEHHOCTh 3a €0

cyne0y;
- OCBOCHHBIC 00yJaroIMMUCs
MEXTIPEAMETHBIC TTOHSTHUS u

VHHBEpCaJbHbIC yueOHBIC JIEHCTBHS
(perynsaTUBHBIE, TO3HABATEILHBIC,
KOMMYHHKATHUBHBIE);

- COCOOHOCTh WX WCIOJB30BaHUS B
MO3HABaTeIbHOW W COIMAJILHOU
MIPaKTHKE, TOTOBHOCTh K
CaMOCTOSITETLHOMY  TUTAHUPOBAHUIO
u OCYIIECTBIICHUIO y4eOHOM
JIeSTeNbHOCTH, OpraHu3alnn
y4eOHOTO COTpYAHUYECTBA c
MEeAaroTHIeCKUMA  paOOTHUKAMHU U
CBEPCTHMKAMH, K  YYacTHIO B
MOCTPOCHUU VHAWBH/TY ATbHOU
00pa3oBaTeIbHON TPACKTOPHH;

- OBJQJICHHC HAaBBIKAMH Y4eOHO-
HCCIIE/IOBATENIbCKON, TMPOEKTHOU U
COIMATLHOMN IEATEITHbHOCTH

OK 07. CopeiicTBOBaThH

COXPaHCHUIO
OKpY)KarIel  Cpefsl,
pecypcocoepexeHuIo,

MPUMEHATh 3HAHUSA 00
W3MCHEHUHM  KIUMaTa,

- He  TpUHUMAThb  JICUCTBHUS,
MPUHOCAILIME Bpell  OKpYKaromen
cpene;

- YMETh MIPOTHO3UPOBATh
HEOMArONpUATHBIE  DKOJOTHYECKHE

- yMEThb OINEPHUPOBaTh MOHATHAMH: (YHKIHS,
HeTpepbIBHAS ¢byHKLu, IIPOU3BOIHAS,
nepBooOpa3Has,  ONpEeACICHHBIA  WHTErpal;
YMETh HaXOAUTh TNPOU3BOIHBIE 3JIEMEHTAPHBIX
(GyHKLIUH, UCHONB3Ysl CIPaBOYHbBIE MaTepHUAJIbI;
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Kon n nammeHoBaHue

HnaHpreMHe PE3YJIbTAaThl OCBOCHUA IMIPCAMETA

(hopMupyeMbIx O6ume
KOMIICTEHITHH (IMYHOCTHBIE U METAIIPEAMETHBIE) Hpenmetisre
TIPHUHITUTIBI MOCJENCTBUSL  NPEANPUHAMACMBIX | HCCIICAOBATh B MPOCTEHINMX ciydasx (QyHKImu
OepexIMBOTO JIEUCTBUIA, TPEIOTBPAIATD UX; Ha MOHOTOHHOCTH, HAXOOUThL HAUOOJBIINE H
MpON3BOCTBA, - pacUIMpPUTH ONBIT JAEATENbHOCTH | HAMMEHBIIME 3HA4YeHUs (QYHKUUH; CTPOMTH
;E)I;?:TI;TOI/;ZT; 5 9KOJIOTHYECKOW HATIPaBICHHOCTH; rpadUKi  MHOTOWICHOB C  HCIOJNBb30BaHHEM
4pE3BBIUANHBIX - pa3pabaTbiBaTh IUTAH PEIICHHUS | ammapara MaTeMaTHYECKOTO aHaIN3a;
CUTYyAIUAX npoOJjeMbl €  y4eTOM  aHaJu3a | MIPHMEHATHh TPOHM3BOAHYIO TPU PEICHUU 3a]au
UMEIOIINXCS MaTepUaNbHBIX | Ha JIBUKCHUE; pemiatb MIPaKTHKO-
HEMaTepUANBbHBIX PECYPCOB; OpHUEHTHPOBAHHBIE 33aJa4d Ha HAWUOONBIINE U
- OCYIIECTBIISITH LIE€JICHAIIPABICHHBI | HANMEHBITNE 3HAUEHUS, HA HaXOXJCHHUE IyTH,
MOWCK  TEpPeHoca  CPEACTB U | CKOPOCTH U YCKOPCHUS;
croco0oB neicTBHA B | - YMETh ONEPUPOBATh MOHATHSIMH: TBHKCHHE B
po(heCCUOHATBHYIO CPELY; MIPOCTPAHCTRE, MOT00HEIC (urypsr B
- yYMeTh TICPEHOCUTh 3HAaHUS B | IPOCTPAHCTBE; HCIIOJTb30BaTh OTHOIIICHUE
MO3HABATEIHHYIO NPaKTHYECKYIO | TUIOMA/IeH TIOBEPXHOCTEH H 00BEMOB TIOJOOHBIX
007aCTH KU3HEACATEIIBHOCTH; (uryp Mpu pelIeHuy 3a/1ay;
- TpeayaraTb HOBBIE MPOEKTHL, | -yMETh BBIUUCISATH T€OMETPUUYECKUE BEIHMYNHBI
OIICHWBAaTh WACM C  TOo3WNuW | (IIUHA, Yrod, IUIom@anb, OO0bEeM, IUIONIANb
HOBU3HBI, OpPUTHHAILHOCTH, | TIOBEPXHOCTH), UCIIONB3YS MU3ydeHHBIE (hOPMYIIBI
MPAaKTHYECKON 3HAYNMOCTH; Y METOIBI
- IaBaTh OIICHKY HOBBIM CHUTYAaIlHsIM,
BHOCHTH KOPPEKTHUBHI B
JIESTeNbHOCTb, OIIEHHBAaTh
COOTBETCTBHE PE3YIbTATOB IEISM
IIK 1.1 Brwismars, | OBaaaeHue YHHBEPCAIbHBIMA | YMETh:
paspabatsiBaTh U | MO3HABaTEeJIbHBIMH JICHICTBUSIMU: - CO3J1aBaTh UHXEHEPHYIO JOKYMEHTAIIO
COIMPOBOX/IAThH a) 0a30BBIC JIOTHUECKUE ICHCTBUYS:
TpeOoBaHUsI K | - CAMOCTOSTENBHO (POPMYIHPOBATH U

OTJICBHEIM  (DYHKITUSIM
CUCTEMBI

aKTyaJIH3upPOBAThH npobiemy,
paccMaTpuBaTh BCECTOPOHHE;
- yCTaHaBIMBAaTh CYIIECTBEHHBIN

IMpU3HAK UIIn OCHOBaHUA JJIsL

CpaBHEHHH,
0000111eHH S

Kmaccupukammmn "

- OTpEeNeNaTh IENH ACSTeIHLHOCTH,
3a1aBaTh IMapaMeTPhl M KPUTEPUH UX
JIOCTHIKEHUSI;
- BBIBIIATH 3aKOHOMEPHOCTH W

IIPOTUBOPCUUA B paCCMATpUBACMBIX

SABJICHUAX

- BHOCHUTDH KOPPEKTHUBbI B
ACATCIIBHOCTD, OLICHUBATH
COOTBETCTBUEC pPEIYJILTATOB MLECIIAM,
OLICHMBATH pUCKH HOCHCI[CTBI/Iﬁ
ACATCIIBHOCTH,

- pa3BuBaTh KPpECAaTHUBHOC MBIIIJICHUC
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Kon n nammeHoBaHue
(hopmMHpyeMBIX
KOMIIETEHIIUNI

HnaHpreMHe PE3YJIbTAaThl OCBOCHUA IMIPCAMETA

Oo6mue
(TMIHOCTHBIE ¥ METATIPEIMETHBIC)

IIpenmeTHBIE

MIPH PEIIEHUH KU3HEHHBIX MPOOIeM

IIK 3.1 Pa3spabatpiBath
MpOrpaMMHBIE  MOJYITH
JUTSL. WHTEIUICKTYaJIbHBIX
WHTETPAIIHOHHBIX
pelIeHUI.

0) ©0a3oBBIC  HCCIEAOBATEIHCKHE
JIeUCTBUA:

- BIaJNETh HaBBIKAMH  Y4eOHO-
HCCIIEJIOBATENIbCKOM W MPOEKTHOM
JIESATSIILHOCTH, HaBBIKAMHU
pasperieHus mpodiem;

- CIIOCOOHOCTP W TOTOBHOCTH K
CaMOCTOSITEIILHOMY MTOWCKY METOJ/IOB
pelieHHusT  TPAKTHYECKUX  3aj]1ad,
MPUMEHEHUIO Pa3JIMYHBIX METO0B
MO3HAHHS,

- craBuTh ¥  (HOPMYJIHPOBATH
CcOOCTBEHHbBIE 3a/1a4n B
00pa3oBaTeNbHON JCATEILHOCTH U
YKU3HCHHBIX CUTYAIHSX;

- BBIABJIATH OPpHUYUHHO-
CIICACTBCHHBIC CBA3U )41
AKTYaJIN3UpPOBATH 3agavy,

BBIJIBUTATh THUIOTE3Y €€ PEIICHWSI,
HaXOIUTh apTYMEHTBI TS
JIOKa3aTeJIbCTBA CBOMX
YTBEPKICHUH, 3a7aBaTh MapameTphl
U KPUTEPUU PEIICHMUS;

- aHaTu3UpOBaTh MOJIYYEHHBIC B
XOJIe PEIICHUs 3aadil PEe3yJIbTATHI,
KPUTHUYECKU OLICHUBATh HX
JIOCTOBEPHOCTb, MIPOTHO3UPOBATH
W3MCHEHHUE B HOBBIX YCIOBHSIX;

- yYMETb NEPEHOCUTh 3HAHUS B
MMO3HABATEIHLHYIO MPAKTUIECKYIO
00J1aCTh JKHU3HENEITEILHOCTH;

- YMETh HWHTETPUPOBATH 3HAHUS W3
Pa3HBIX MPEIMETHBIX 00JIacTeH;

- BBIIBUTaTh HOBEIC HJICH,
npeiaraTh OPUTHHAIBHBIC TTO X OTBI
U PEILCHNUS;

- CTaBUTh MNPOOJEMBI M 3aJa4H,
JTOTTY CKAIOTITHE aIbTepHATUBHEIC
peuieHust;

- CIIOCOOHOCTH WX HCITOJIb30BAHHUS B
MO3HABATCIbHONH W COLMAJIbHOM
MIPaKTHUKE;

YMETB!
- CO3[1aBaTh MPOCTHIE MPOTPaAMMBI;
3HATE!
- CITIOCOOBI OTIMCAHUS aJITOPUTMOB

IIK 4.2 BuImoaHsThb

B) pabora ¢ nH(opManuei:

YMETB:
- CO3/1aBaTh CJI0XKHbIE MHOTOCTPAHUYHBIE
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Kon n nammeHoBaHue

HnaHpreMHe PE3YJIbTAaThl OCBOCHUA IMIPCAMETA

(bopMupyeMsbIx OG6mue N

o €IMETHBIC
KOMITETCHIINH (IMYHOCTHBIE U METAIIPEAMETHBIE) P
npeobpaszoBaHue - BIAJIETh HAaBBIKAMH TIOJYYEHHUS | JOKYMEHTHI C IPUMECHEHHEM BHEAPCHHS

JIAHHBIX, CBS3aHHBIX C
W3MEHEHUSIMHU
CTPYKTYpBI JOKYMEHTOB

UHpOpMAIUH u3 HMCTOYHUKOB
pasHBIX  THIIOB, CaMOCTOSITEIHHO
OCYIIECTBISTH  TIOUCK,  aHalu3,
CUCTEMAaTH3aIMI0 U WHTEPIPETAIIUIO
UHQOPMAIUA Pa3NUYHBIX BUIOB U
(hopM mpecTaBICHUS;

- CO37aBaTh TEKCThl B Pa3IMYHBIX
(dbopmarax C y4eTOM Ha3HAYCHUS
WHGOPMAIUH U TICJICBOU ayTUTOPHH,
BBEIOMpAsi  ONTHUMaNbHYIO  (hopmy
MIPEJICTABJICHUS ¥ BH3YaJIU3alliH;

- OIICHHUBAThH JIOCTOBEPHOCTb,
JETUTUMHOCTh ~ MH(pOpMANnU, ee
COOTBETCTBHE MPaBOBEIM u
MOpPaITLHO-3TUYECKUM HOpMaM;

- KCIOJIB30BAaTh cpencTBa
WH(POPMAITUOHHBIX u
KOMMYHHUKAIIMOHHBIX KOTHUTHBHBIX,
OpTraHU3aIMOHHBIX TpeOOBaHUIA
PrOHOMHKH, TEXHUKH
0€e30I1aCHOCTH, TUTHEHBI,

pecypcocOepekeHus, NpPaBOBBIX H
TUYECKUX HODM, HOPM
MHQOPMAaIMOHHOH 0€30MaCHOCTH;

- BJI/IETh HaBBIKAMH PAcIIO3HABAHUS
u 3aIUTHI nHbOpMaIHH,
MHQOPMAITIOHHOM 0e30macHOCTH
JTUIHOCTH

TEKCTOBBIX, TAOJIMYHBIX U TPapUISCKUX
00BEKTOB;

3HATh:

- OCHOBHBIX CTaHIAPTOB 0(OPMIICHHS TCKCTOBBIX
1 TaOJMYHBIX TOKYMCHTOB
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2. Crpykrypa u cofepkaHue 0011eo0pa3oBaTesIbHOro y4eOHOro nmpeameTa

2.1. O6bem yuebHOTO TIpeaMeTa U BUIbl y4eOHOM pabOThI

Bun yue6HOM paboThI

O0beM B yacax

O06nem o0pa3zoBaTebHON TPOrpaMMBbl YIEOHOTO MpeMeTa 330
B TOM YHCJIE:

1. OcHOBHOE coziepKaHue 280
TEOPETUYECKUE 3aHATHUS 196
IIPaKTUYECKUE 3aHATUS 84
2. IIpodeccnonanbHO OPUESHTUPOBAHHOE COZCPIKAHHE 30
TEOpeTUYecKoe 00ydeHne 0
MPAKTUYECKUE 3aAHATHUS 30
[IpomexxyTounast arrecranmsi B dopme nuddepermupoBanHoro 3avera (1 2
ceMecTp)

[IpomexxyTounast arrectanus B hopme 3K3amMeHa (2 cemecTp) 18




2.2. TemaTndeckuii TUIaH U cofiepKaHre 0011e00pa30BaTEILHOTO MIPEAMETa

Kongsr
KOMIIETCHIU I
HaumenoBanue Copepxanue yueOHOro Marepraiia u GopMbl Oﬁfie @;prfﬁ)%iifﬂ
pa3aesoB U TeM OpraHM3aLMH IEATEIbHOCTH CTYACHTOB wacax | crocoberByer
JJIEMEHT
IPOrpPaMMbI
1 2 3 4
Pasnen 1. IloBropeHne Kypca MaTeEMaTUKU OCHOBHOM IIIKOJIBI 16 OK 01.
Tema 1.1 Coneprxkanue y4eOHOT0 MaTepuasa 2 OK 02.
Lenb u 3aa4n 1.ba3oBblc 3HaHHS H YMCHHUS [0 MATCMAaTHKE B 2 OK 03.
MAaTEeMAaTHUKH P | MPO(ECCHOHAILHON 1 B TIOBCETHEBHOM JEATEIBHOCTH. OK 04.
OCBOEHUU OK 05.
CHENUATLHOCTH B TOM umcIIe IPaKTHIECKUX 3aHATUIH - OK 06.
OK 07.
Tema 1.2 Coneprxanue yueOHOro MaTepuasa 2 K 1.1.
Yucaa n 1.JleficTBUS HaJA MONOXKUTEIBHBIMU U OTPHUIATEIbHBIMU K 3.1.
BBIMUCIICHUA. YHCcIaMU, OOBIKHOBEHHBIMH U AECATHYHBIMU APOOSMH. 1K 4.2.
Boipaxxenus 1 2. JleficTBust co cTeneHsAMH, (HOPMYJBI COKPAIIEHHOTO 2
npeoOpa3zoBaHuUs YMHOKEHIS.
B TOM uncie npakTH4eCKUX 3aHATHI -
Tema 1.3. IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/IEPKAHUE 2
I'eomerpust Ha He mpeagycmotrpeno -
TIJIOCKOCTH B TOM uncie npakTH4eCKUX 3aHATHI 2
1.IlpakTryeckoe 3ansaTHE «BUIBI TUIOCKUX (QUTYp U UX
wionaapb. [IpakTHKO-OpHEHTHPOBAHHbIE 3a]Ja4l B Kypce 2
re€OMETPHUHU Ha TUIOCKOCTH»
Tema 1.4 Coneprxanne ydeOHOTO MaTepuana 2
IIpoueHTHbIC He mpengycmotrpeno -
BBIMHCIICHHUA B TOM 4nce npakTU4eCKuX 3aHATHH 2
1.ITpaktrueckoe 3ansatue «IIpocteie NpOLEHTHI, pa3HbIE
croco0b! uX BbrauciaeHus. CII0XKHBIE MPOIICHTHI) 2
Tema 1.5 Copep:xanue yueOHOTo MaTepuana 2
OyHKIMH, UX 1.06nacte ompeAcieHus] W MHOXECTBO 3HAYCHUM
CBOWCTBA. (byHKIMHA.
CnocoObl 3aanust | 2. YETHOCT, HEYETHOCTh, IEPHOAMYHOCTD (DYHKIHIA. 2
byHKIUH 3.Cnoco0OsbI 3ananust QyHKIUN
B TOM 4nce npakTU4eCKuX 3aHATUN -
Tema 1.6 Copep:xanue yueOHOro MaTtepuana 2
YpaBHeHUs U He nmpexgycmorpeno -
HEpPaBCHCTBA B TOM yncnie npakTU4ecKuX 3aHATHN 2
1.ITpaktrueckoe 3aHsTHE «JIMHEHHBIE, KBaJpaTHbIE, )
JIpOoOHO-JIMHEHHBIC YPABHEHUS U HEPABEHCTBAY
Tema 1.7 Coneprxanue yueOHOro MaTepuasa 2
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Cucrembl 1.Crioco0bl pemieHusi CHUCTEM JIMHEHHBIX YpaBHEHHIA.
YpaBHEHUI U Cucrembl  HEIMHEWHBIX  ypaBHEHUM. Cucremsl 2
HEPaBEHCTB HEPaBEHCTB
B TOoM uncie npakTH4eCKUX 3aHATHI -
Tema 1.8 Copepxanne yueOHOT0 MaTepuaa 2
BxongHon He npenycmorpeno -
KOHTPOJIb =
B TOM uncie npakTH4eCKUX 3aHATHI 2
1. IIpakTuueckoe 3aHATHE «Bpruncnenus u 1
npeoOpa3oBaHus. Y paBHCHHS M HepaBEeHCTBA. | eomeTpus Ha
IIOCKOCTH»
Kontponbras padota «BXxogHOM KOHTPOIH 1
Paznen 2. Crenenu u kopHu. CreneHHast QyHKIUS 18 OK 01.
Tema 2.1 Coneprxkanue yd4eOHOT0 MaTepurana 2 OK 02.
Kopens n-oit 1.ITousiTe KOPHS N-Oif CTENCHH W3 JEHCTBHTEIHLHOTO OK 03.
CTCTICHH. JHCIIa. OK 04.
CoiictBa KopHel | 2.CBoMCTBa KOPHS N-0ii CTENEHH. OK 05.
3.IIpeoOpa3oBaHme UPPALMOHAILHBIX BBIPAXKEHUIA. 2 OK 07.
B TOM uucIie IPaKTHIECKUX 3aHATUIH - IK I.1.
Tema 2.2 Coneprxkanne y4eOHOT0 MaTepurasa 2 1K 3.1.
CsolicTBa 1.ITonsiTne  cremeHW ¢ JIOOBIM  PallMOHATBHBIM 1K 4.2.
CTETEHHU C MTOKa3aTeNEM.
pauvoHanbHBIM U | 2.CBOHCTBA CTENICHEH ¢ JICHCTBUTEIBHBIM II0KA3aTEIICM.
JNENCTBUTEIbHBIM 2
IOKa3aTCIIMU B TOM 4nce npakTU4eCKuX 3aHATUH
Tema 2.3 Copepxanne yueOHOT0 MaTepuaa 2
CrenenHnas 1.®OyHKIMY ¥ = x™ WX CBOWCTBA U rPapUKH.
byHkus, ee 2
CBOMCTBA B TOM unce npakTHYECKUX 3aHATHI )
Tema 2.4 Coneprxkanne y4eOHOT0 MaTepuaa 2
[IpeoOpazoBanue | He mpemycMoTpeHo -
BBIPDAKCHUH C B TOM uncie NpaKTU4ECKUX 3aHATUN 2
JCUCTBUTENBHBIM | ] [IpakTuueckoe 3anaTue «[IOHATHE CTENEHM C JTIOOBIM
IoKasarejieM panMoHanbHBIM Moka3aTeneM. CteneHHble QyHKIMH, UX
CTEIEHH CBOICTBA U rpaMK». 2
Tema 2.5 Coneprxkanne y4eOHOTo MaTepurasa 2
Hppanuonanensie | 1.PaBHOCHIBHOCT ~ MPPAIMOHAIBHBIX  YPABHCHHIA. 2
YPAaBHCHUS. 2.MeTobl UX pelIeHuUs.
B TOM uncie npakTH4eCKUX 3aHATHI -
Tema 2.6 Coneprxkanne y4eOHOro MaTepuaa 2
Pemenue 1.Pewienne uppanvioHanbHbIX ypaBHEHUN
HppalOHATIbHEIX 2
YpaBHCHHUI B TOM 4nce npakTU4eCKuX 3aHATUH -
Tema 2.7 Coneprxkanue y4eOHOT0 MaTepuasa 2
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Wppaumonanenslie | 1.MppannoHnaibHble HepaBEeHCTBA.
ypaBHEHUS 2.MeTtopl UX pelIeHHUs. )
B TOM uncie npakTH4eCKUX 3aHATHI -
Tema 2.8 Coneprxkanue y4eOHOro MaTeprasa 2
Meronap! pemienus | 1.PaBHOCUIBHOCTh HMPPALMOHAIBHBIX YPaBHEHUH U
UPPALMOHAIIBHBIX | HEPABECHCTB.
YPaBHEHUN U 2.Meronpl X peLIeHHUs.
HEPABEHCTB. 3.Pemienre nppalmoHaIbHBIX YPABHEHHI 1 HEPABEHCTB 2
B TOM uncie npakTH4eCKUX 3aHATHI -
Tema 2.9 Coneprxkanue y4eOHOTo MaTepuraa 2
Crenenu n xopHu. | He mpeaycMoTpeHo -
Crenennas B TOM uncie npakTH4eCKUX 3aHATHI 2
ynxums 1. Ilpaktnueckoe 3anaTHE «OIpenerIeHUe CTENEHHON 1
¢byuknun. Vcnonb3oBaHue €€ CBOWCTB NPH PEIICHUU
YPaBHEHUN U HEPABEHCTB)
KoHnTtponbHas pabora mo pazaeny «CTeneHH U KOPHH. 1
Crenennas GyHKIU»
Paznen 3. [lokazatenbHas QyHKIUS 12 OK 01.
OK 02.
Tema 3.1 Coneprxkanne y4eOHOT0 MaTepuana 2 OK 03.
IlokazarennHas 1.Crenensn C  TPOU3BOJIBHBIM  JI€HCTBUTEIbHBIM OK 04.
byHKIMS, ee [OKA3aTEIIEM. OK 05.
CBOMCTBA 2.0mpeneneHne MoKa3aTelbHON (yHKIUH, ee CBOICTBA OK 07
U rpaduk. 3HAKOMCTBO C IPUMEHEHHEM ITOKA3aTEIbHOMN MK 1.1.
byHKIMN. IIK 3.1.
3.Pemenne MOKa3aTeIbHBIX ypaBHEHHIA IIK 4.2.
(GYHKIHOHATBLHO-TPaQUUECKIM METOJIOM 2
B TOoM uncie npakTH4eCKUX 3aHATHIA
Tema 3.2 Coneprxanue yueOHOro MaTepuasa 2
[lokazarenbHble 1.IToxazaTenbHble YpaBHEHUS. 2
YpaBHEHHUSI 2.MeTo/ibl penieHus MoKa3aTeIbHbIX YPaBHEHHUI.
B TOM uncie npakTH4EeCKUX 3aHATHI
Tema 3.3 Copepxanne yueOHOT0 MaTepuaa 2
Pemienne 1.PemieHne mMoOKa3aTeNbHBIX  YPAaBHEHHM  METOJOM
MIOKa3aTeIbHbIX ypaBHMBaHMs IOKa3aTeseld, METOJOM BBEJECHMSI HOBOM
YPaBHEHHI MEePEMEHHOM, PYHKIIMOHAIBHO-TPadhUIECKIM METOAO0M.
2
B TOM uncie npakTH4eCKUX 3aHATHI
Tema 3.4 Coneprxanue yueOHOro MaTepuasa 2
Pemienne He npenycmotpeHo -
ITOKA3aTEIbHBIX B TOM uncie npakTUYECKUX 3aHATUN 2
HEPaBEHCTB 1 Ilpaktuueckoe 3ansTue «PelieHne mokazaTenbHBIX
HEPABEHCTB METOAOM ypaBHMBaHMs IIOKa3aTeleH,
METOJIOM BBEICHUA HOBOM MIEPEMEHHO,
(bYHKIMOHATBHO-TPAQHUECKIM METOJIOM). 2
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Tema 3.5 Coneprxanue yueOHOTo MaTepuaa
Cucremsl 2
IOKa3aTeNIbHBIX 1.Pemienne cucteM nokasareibHbIX YPaBHEHUN
YpaBHEHUI 2

B TOM 4ncne npakTU4ecKuX 3aHATHH
Tema 3.6 Coneprxanue yueOHOro MaTepuasa 2
Pemrenne 3amay. He npenycmotpeno -
Iloka3arenbHast B TOM yucie npakTU4EeCKUuX 3aHATHH 2
byHKIMA 1.Ilpaktuueckoe 3ansaTue «PemeHne mnoka3aTeabHBIX 1

YpaBHEHUH METOJIOM YpaBHUBAHUS IIOKa3zaTele U

METOJOM BBEIECHUs HOBOW IEpeMEHHOU. Peuienue

MOKa3aTeIbHBIX HEPABEHCTBY

KonrponsHast pabora mo pasgeny «llokasarenbHas 1

byHKIHS
Paznen 4. Jlorapudmel. Jlorapudmuyeckas GpyHKIHS 22 OK 01.
Tema 4.1 Coneprxkanne y4eOHOT0 MaTepuaa 2 OK 02.
Jlorapudm uucna. | 1.Jlorapudm uucna. OK 03.
JlecATHYHBIH U 2.JlecATUYHBIN U HATYPaTbHBIH JOrapupMBbI, YUCIIO €. ) OK 04.
HaTypaJIbHbIN = OK 05.

B ToMm uncie nmpakTH4ecKUX 3aHATUN
sorapu(mel. - OK 07.
Yucno e. IIK 1.1.
Tema 4.2 CojepkaHue yueOHOTo MaTepHana 2 IIK'3.1.
CBoiicTBa 1.CBoiicTBa TOrapr(pMoB. 1K 4.2.
JorapugmMoB. 2.0Onepanus jorapuMupOBaHus. 2
Onepanys B TOM 4ncne npakTU4eCKuX 3aHATUN
sorapuMupoBaH -
usl.
Tema 4.3 Coneprxanue y4eOHOTO MaTepuasa 2
[IpeoGpazoBanue
norapudmuuecku | 1.CpoiicTBa torapuMos.
X BBIPAKEHHUI 2.0mnepanus JtorapuMUpOBaHUS.

3.IIpeobpazoBanue orapu(MUIECKUX BBIPAKCHHM.

2

B TOoM uncie npakTH4eCKUX 3aHATHIA
Tema 4.4 Coneprxanue yueOHOro MaTepuasa 2
Jlorapudpmuuecka | He mpexycmorpeno
s QyHKIHSL, €€ B TOM uncie npakTHUYECKUX 3aHATHI 2
CBOMCTBA 1.IIpaktuueckoe 3anarue «Jlorapupmudeckas GyHKuus

U €€ CBOMCTBaY. 2
Tema 4.5 Copepxanne yueOHOT0 MaTepuaa 2
OcHOBHbIE 1.ITonsiTHE TOTaprU(PMUIECKOTO YpPaBHEHUSI.
MeTobl petieHust | 2.0nepanus NOTEHIUPOBAaHUS.
norapudmuueckd | 3.Tpu OCHOBHBIX MeTOJa PEIICHUS JOrapuPMHUECKUX
X YpaBHEHH ypaBHEHHI:  (PYHKIHOHAIBHO-TpaUUECKHI, METO[

MOTEHIIMPOBAHUSI, METOJ] BBEJICHHUSI HOBOW MEPEMEHHOM. )

B TOM 4ncie npakTU4eCKuX 3aHATUN
Tema 4.6 Coneprxanue yueOHOro MaTepuaa )
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Pewenne
norapumMuIecKu
X YPaBHEHUU

1.ITonatue norapu(pMU4EeCKOro ypaBHEHHS.
2.0Onepanusi TOTEHIUPOBAHUS.
3.Tpu OCHOBHBIX METOJAA PEIICHHs JIOTapu(PMUIECKUX

ypaBHEHUN:  (PYHKIHMOHATBHO-TPAQUIECKUA, METOJ
IIOTEHIMPOBAHUS, METOJI BBEICHNsI HOBOW IIEPEMEHHOMU 2
B TOM uncie npakTH4eCKUX 3aHATHI -
Tema 4.7 Coneprxanue yueOHOro MaTepuasa 2
Jlorapudmuuecku | [loHstue norapudmuyueckoro HepaBeHCTBA. OCHOBHBIE
¢ HEPaBEHCTBA METO/IbI PEIICHHUS Jorapu(PMHUECKUX HEPABEHCTB.
2
B TOM uncie npakTHYeCKUX 3aHATHI
Tema 4.8 Coneprxkanue y4eOHOT0 MaTepuaa 2
Pemienne He npenycmorpeHo -
norapupmudeckd | B ToM umciie npakTHYECKHUX 3aHSITHIA 2
X HEPABEHCTB 1. IlpakTuueckoe 3ansTHE «Pemenne gorapupMuuecKkux
HEPaBEHCTBY.
2
Tema 4.9 Coneprxkanne y4eOHOT0 MaTepurasa 2
Cucremsl Anroputm peLIeHNs CHUCTEMBI YpaBHEHUM.
norapudmuuecky | PABHOCHIBHOCTh — JIOTapu(MUYECKUX  YpPaBHEHUH H
X YPaBHEHUU HEPABEHCTB
2
B TOM uncie npakTH4eCKUX 3aHATHI -
Tema 4.10 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJIEPKAHUE 2
Jlorapudmer B He mpegycmotrpeno -
MpUpoae U B TOM uncie npakTHYECKUX 3aHATHIA 2
TEXHUKE 1.Ilpaktnyeckoe 3ansarue «llpumenenue morapudma.
Jlorapudmuueckas  crupans B npupone.  Ee
MaTE€MaTHYECKUE CBOMCTBAY. 2
Tema 4.11 Coneprxanue yueOHOro MaTepuasa 2
Pemrenune 3amay. He npenycmotpeHo -
Jlorapumsr. B TOM 4ncie NpakTU4eCKUX 3aHATHH 2
Jlorapudmuuecka | 1.IIpaktuueckoe 3aHATHE «Jlorapudmuueckas
s QyHKIIHSL. ¢bysakus. Pemenne npocTedmux JorapuMUYECKUX
YpaBHEHUI) 1
Kontponbaass pabora mo pasgeny «Jlorapudmer. 1
Jlorapudmuueckasi GyHKLIU»
Paznen 5. [IpsiMble ¥ IJIOCKOCTH B TPOCTPAHCTBE 20 OK 01.
OK 03.
Tema 5.1 Coneprxanue ydeOHOTO MaTepurana OK 04.
AXCHOMBI 2 OK 07
CTCPCOMCTPUH. 1.ITpeameT cTepeoMeTpHH. TIK L.1.
2.0cHOBHBIC TIOHATUS (TOYKa, TIpsiMas, IUIOCKOCTD, TK 3.1.
IIPOCTPAHCTBO). 1K 4.2.
3.OCHOBHBIE€ aKCHOMBI CTEPEOMETPHUH.
2

B TOM uncie npakTH4eCKUX 3aHATHI
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Tema 5.2
B3aumnoe
pacIioyioKeHue
MPSIMBIX B
IIPOCTPAHCTBE.
[TapamiensHOCTD
MPSIMBIX, IPSIMOU
Y TUIOCKOCTH.

Copepxanne yueOHOTO MaTepuana

1.B3auMHOE pacnojoKeHUE NPAMBIX U IUIOCKOCTEN B
IIPOCTPAHCTBE.

2.IlapannenbHble OpsiMas ¥ IUIOCKOCTh. OmnpeneneHue.
[Tpusnak. CBoiicTBa (C JOKA3aTEILCTBOM).

B TOoM uncie npakTH4eCKUX 3aHATHI

Tema 5.3
Yron mexay
JBYMSI TIPSIMBIMH.

Copepxanne yueOHOT0 MaTepuaa

1.CkpemuBaronyecs npsimble.
2.1lpu3HaK M CBOMCTBO CKpELIMBAIOIIMXCSA MPSIMBIX.

ITapamnensHocTs | 3.ITapamiensHbie TwiockocTd. Omnpenencenue. [Ipu3Hak.
IIJIOCKOCTEM. CBoiicTBa (C 10Ka3aTEIbCTBOM).
Terpasap u 4. Terparap u ero sneMmeHTtsl. [lapannenenunen u ero
napajienenunen. | aneMentsl. CBOWCTBa TNPOTUBOMOJIOKHBIX TpaHed U
JMaroHasei napapieienumena.
S.IlocTpoeHnue ceyeHuu.
6.Pemienue 3agau.
B TOM 4nce npakTU4eCKuX 3aHATHN
Tema 5.4 Coneprxkanne y4eOHOT0 MaTepuana
Pemenue 3anay. He mpeagycmotrpeno
AKCHOMBI B TOM uncie npakTH4ecKuX 3aHATHI
CTEPEOMETPUH. 1.Ilpaktuueckoe 3ansTue «Pemenue 3amad. AKCHOMBI
[TapamienbHOCTh | crepeoMerpun. [TapayienbHOCTD MPAMBIX U IUIOCKOCTEH
MPSAMBIX U
IIJIOCKOCTEH .
Tema 5.5 Coneprxkanne y4eOHOT0 MaTepuana
Iepnengukynsapu | 1.IlepnenauKymsipHbIe TPSIMBIE.
OCTb IIPSIMOM U 2.IlapannenbHble  HOpsIMBIE, TNEPHEHAMKYJSIPHBIE K
IJIOCKOCTH. IIJIOCKOCTH.
3.IIpu3Hak nepneHaIUuKYJIIPHOCTH TPSMON U TIJIOCKOCTH.
JlokazarenbCcTBoO.
B TOM 4ncne npakTU4eCKuX 3aHATUN
Tema 5.6 Coneprxanue yueOHOro MaTepuasa

[Tepnienqukyssip u
HAaKJIOHHBIE. YTOII
MEXITy NpSIMOU U

[lepnenaukynap u HakiIOHHas. TeopemMa o Tpex
nepneHauKysapax. JlokasarenbcTBo.  Yrom Mexay
MPSAMON M TNIOCKOCTHIO. YTOJ MEKY TIIOCKOCTIMU

IJIOCKOCTBIO.
B TOoM uncie npakTH4eCKUX 3aHATHI
Tema 5.7 Coneprxanue yueOHOro MaTepuasa
Pemienue 3anay. He npenycMmotpeHo
IlepieHIUKyIApH | B TOM 4mcIte MPaKTHYECKUX 3aHATHI
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OCTb IIPSIMOU U 1.IIpakTuyeckoe 3aHATHE «Pemenne 3a/1a4.
MJIOCKOCTH. Yrou | [lepneHauKyaapHOCT, MNpAMOM M IUIOCKOCTH. YTOJ
MEXy IPAMON U | MEKIY HIPSIMOU U IUIOCKOCTBIO».
IJIOCKOCTBIO.
Tema 5.8 Coneprxanue yueOHOTo MaTepuaa 2
JIByrpaHHbIf
YTOIL. 1.Yron Mexay NiIoCKOCTAMHU.
HCPHGHIIHKYMPVH 2.1lepneHAUKYISPHBIE TNIOCKOCTH.
OCTb IIOCKOCTCN. | 3 Tpu3nak HEPIEHIMKYIIAPHOCTH IJIOCKOCTEH.
JlokazaTenbCcTBO.
4.PaccTostHUs B IPOCTPAHCTBE 2
B TOM uncie npakTH4eCKUX 3aHATHI
Tema 5.9 IIpogeccnoHAIBLHO-OPHEHTHPOBAHHOE COACPKAHUE 2
[TapannensHele, He mpeagycmotrpeno -
NEPNEHAUKYISIPH | B TOM yuCie NPaKTUYECKUX 3aHATHI 2
bIC, 1.ITpakTyeckoe 3aHITHE «AKCHOMBI CTEPEOMETPHUU.
CKpEmUBAOIIMEC | [[eprieHANKYIAPHOCTD IpsIMON u NJIO0CKOCTH,
S IPAMBIC apaajIeIbHOCTh JABYX IIPAMBIX, HNEPIECHIUKYISIPHBIX
IJIOCKOCTH, NEPIEHIUKYIISIPHOCTD IJIOCKOCTEN» 2
Tema 5.10 Copepxanne yueOHOT0 MaTepuaa 2
Pemienue 3amau, He npenycMmorpeHo -
[Ipsimble B TOM 4ncie NpakTU4EeCKUX 3aHATHH 2
IIJIOCKOCTH B 1.ITpaktrueckoe 3aHsiTie «PacmojiokeHue MNpSAMBIX U 1
IIPOCTPAHCTBC IJIOCKOCTEN B IpOCTpaHCTBE. [leplneHauKyIapHOCTh U
MapajieJIbHOCTh MIPSIMBIX " IIJIOCKOCTEM.
CkpenmBaroniyecst npsiMmple»
Kontponpaass pabGora mo pazmeny «llpsmbie w 1
IJIOCKOCTH B IIPOCTPAHCTBEY
Paznen 6. KoopanHaThl 1 BEKTOPHI 12 OK 02.
Tema 6.1 Coneprxkanne y4eOHOT0 MaTepraa 2 OK 03.
BekTopsl B 1.BeKTOpHBI B POCTPAHCTBE. OK 04.
HPOCTPAHCTBE. 2.ClI05%KeHHE U BBIYMTAHHUE BEKTOPOB. OK 07
3.YMHOK€HHE BEKTOPA Ha YUCJIO. 2 IIK 1.1.
B TOM umcIIe NPaKTHIECKNX 3aHATHI - 1K 3.1.
Tema 6.2 Coneprxkanne y4eOHOT0 MaTepuraa 2 K 4.2.
JlexapToBbI 1./lekapToBbI KOOPAUHATHI B MPOCTPAHCTBE.
KOOPJIMHATHI B 2.IIpocTteiimue 3aaa4M B KOOPAUHATAX.
IIPOCTPAHCTBE. 3.PaccTosiHre MexAy ABYMSI TOYKaMH, KOOPAMHATHI
Paccrosiaue CEpEeINHBI OTPE3Ka.
MEXTy ABYMS
TOYKaMH.
Koopaunatst - 2
CepeTHHBT B ToM uncie npakTH4ecKux 3aHATUN
OTpe3Ka -
Tema 6.3 Coneprxkanue y4eOHOro MaTepuaa 2
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Koopaunatst

1.KoopauHaTel BEKTOpa, CKaJsSIpHOE MPOU3BEICHHE

BEKTOpA, BEKTOPOB B KOOPAMHATAX, YTOJ MEXKYy BEKTOPaMH, yroJl
CKaJIIpHOE MEXy NPSAMOH U IIIOCKOCTHIO.
IIPOU3BEICHUE
BEKTOPOB B
KOOpJMHAaTax,
YTOI MEXKITY 2
BEKTOPAMM, yrojl | B TOM YHCIIe MPAKTUYECKUX 3aHATHI
MEXy IPAMON U
IIJIOCKOCTBIO. -
Tema 6.4 Coneprxanue yueOHOro MaTepuasa 2
VYpaBHeHue VYpaBHEHHE MIOCKOCTH. YTOJ MEKY MIIOCKOCTSIMHU.
IJIOCKOCTH, YIOJl 2
MEXKIY B TOM uncie npakTH4eCKUX 3aHATHI
IUIOCKOCTSIMM. -
Tema 6.5 IIpogeccnoHaILHO-OPHEHTHPOBAHHOE COACPKAHUE 2
IIpakTuko- He npegycmorpeno -
OPUCHTUPOBAHHBI | B TOM YMCJE NPAKTUYECKUX 3aHATHU 2
€ 3ajla4ui Ha 1.ITpaktueckoe 3anstue «KoopauHaTHas TIOCKOCTb.
KOOPJIMHATHOM Brrunciienue paccTOsHUN M IUIOLIAJNEH Ha IUIOCKOCTH.
IIJIOCKOCTH KonnuectBeHHbIE pacyeThbl».
2
Tema 6.6 Coneprxkanue y4eOHOT0 MaTepurasa 2
Pemenue 3anay. He nmpegycmotrpeno -
Koopaunats! n B TOM uncie npakTH4eCKuX 3aHATHN 2
BCKTOPBI 1.IIpakTyeckoe 3aHATHE «Pemrenue 3a7ad4. 1
KoopauHatsl U BEKTOpBD)
KonrponsHast pabora mo pasznmeny «KoopaunHatel u 1
BEKTOPBI».
Paznen 7. OcHoBBI TpUrOHOMETpUU. TpUTOHOMETPUYECKHE (DYHKIIMH 36 OK 01.
OK 02.
Tema 7.1 Coneprxkanne yd4eOHOro MaTepuaa 2 OK 03.
Tpuronomerpuye | 1.Paguannas mMepa yria. OK 04.
ckre QYHKIUH 2.IToBOPOT TOYKM BOKPYl Hayaja KOOpAMHAT. OK 05.
POU3BOJILHOTO 3.0mpeneneHne  CUHyCa, KOCHHYCa, TaHIEHCA W OK 06.
yIJIa, Ynca. KOTaHTEHCa. OK 07.
Panuannas u 4.3HaKy CHUHYCa, KOCHHYCA, TAHICHCA M KOTAaHTeHCa 110 IK 1.1.
rpajycHasi Mepa | YETBEPTSM. 2 IIK 3.1.
yria B TOM uucIIe IPaKTHYECKUX 3aHATUIH 1K 4.2.
Tema 7.2 Copepxanne yueOHOT0 MaTepuaa 2
Tpuronomerpuye | He nmpegycMoTpeHo -
ckue QyHKIuH B TOM uncie npakTHYeCKUX 3aHATHI 2
YHUCIIOBOIO I.ITpaktueckoe  3aHsATHE  «3aBUCUMOCTh  MEXIY
aprymeHra CUHYCOM, KOCHHYCOM, TaHI€HCOM H KOTAaHI'€HCOM
OJIHOTO Y TOTO K€ YIJIa» 2
Tema 7.3 Coneprxanue yueOHOTo MaTepuaa
2
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OCHOBHBIE

1. TpuroHoMeTprYECKHUE TOXKIECTBA.

Tpuronomerpuyec | 2.CHHYyC, KOCUHYC, TAHT€HC U KOTAaHT€HC YIJIOB Ol U - 0.
KHE TOXK/IECTBA. 3.®DopMyJIbl IPUBEACHUS 2
dopmyJtbl B TOM unce npakTHYeCKUX 3aHATHI
IIPUBEICHMUS
Tema 7.4 Coneprxanue yueOHOro MaTepuasa 2
Tpuronomerpuue | 1.Cymma 1 pa3HOCTh CHHYCOB.
CKHUe 2.CyMMa U pa3HOCTb KOCUHYCOB.
npeobpazoBanus | 3.CHHYC M KOCHHYC JBOWHOTO yTJa.
4.®dopMyIibl IOJOBUHHOIO yIJia.
5.BeipakeHne TPUTOHOMETPUYECKUX (YHKIHMA Yepes
TaHT'€HC [TOJIOBUHHOTO apryMeEHTa.
6.IlpeoOpa3oBanusi  CyMMBI  TPUTOHOMETPHUUYECKHX
(GyHKUMH B IpOU3BEICHHE U IPOU3BEICHUS B CYMMY. 2
B TOoM uncie npakTH4eCKUX 3aHATHIA
Tema 7.5 Coneprxanue yueOHOTo MaTepuasa
[TpeobOpazoBanmst 2
TPUTOHOMETPHYEC He npexycmoTpeHo -
KX BBIDOKCHUH | B oM ypcite NpakTHUECKUX 3aHATHI 2
1.IIpakTnyeckoe 3aHATHE «IIpeobpazoBanus 2
MPOCTEUIIUX TPUTOHOMETPUUECKUX BBIPAKECHUI.
Tema 7.6 Coneprxanue yueOHOro MaTepuasa 2
Tpuronomerpuue | 1.06macTh onpeAeneHUss W MHOXECTBO 3HAYCHUU
ckue QYHKLUH, UX | TPUTOHOMETPUUYCCKUX (DYHKIIUIA.
CBOMCTBA U 2.YétHOCTD, HEYETHOCTD, MEPUOANYHOCTh
rpaduku TPUTOHOMETPHUYECKUX (DYHKIIUH.
3.CBoiicTBa 1 rpaduku GyHKIHUNA Y = €OS X, Y = Sin X, ¥
=1tg X, y = Ctg X. 2
B TOoM uncie npakTH4eCKUX 3aHATHIA )
Tema 7.7 Copepxanne yueOHOT0 MaTepuaa 2
IIpeoGpazoBanue | He mpemycMoTpeHO -
rpaduKoB B TOM unciie NpakTUYEeCKUX 3aHATHI 2
TpUTrOHOMETpHYEC | |.JIpakTuueckoe 3aHsATHE «CKaTue U PACTIKEHHUE
Kux yHKimi rpadMKOB TPUTOHOMETPUUCCKUX (PYHKIIUI.
[IpeoOpa3oBanue  rpaukoB  TPUTOHOMETPHUYECKHX
byHKIHID) 2
Tema 7.8 IIpogeccnoHAIBLHO-OPHEHTHPOBAHHOE COACPKAHUE 2
Onwucanune He mpeagycmotrpeno
MPOU3BOJACTBEHH | B TOM 4yuCie NPaKTHYECKUX 3aHATHI 2
BIX TIPOTICCCOB C 1. Ilpaktuueckoe 3ansTHE «lICHOIB30BaHUE CBOMCTB
IIOMOIIBIO TPUTOHOMETPUYECKUX (PYHKIIMH B MPOQECCHOHATHHBIX
rpauKoB 3a71a9axy»
byHKIHA 2
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Tema 7.9
Oo6patHbie
TPUTOHOMETPHYEC
Kue QpyHKIMn

Coneprxanue yueOHOTO MaTepraia

1.06paTHbIe TPUTOHOMETPUUYECKHE (DYHKITHH.
2.WIx cBolicTBa u rpaduKu

B TOM uncie npakTH4eCKUX 3aHATHI

Tema 7.10
[Ipocreitmme
TPUTOHOMETPHYEC
KH€ YpaBHEHUS

Copepxanne yueOHOTO MaTepuaa

VYpaBHeHHE cos X = a. YpaBHEHHE Sin X = a. YpaBHCHHE
tgx=a,ctgx=a

B TOM uncie npakTH4eCKUX 3aHATHIA

Tema 7.11
Pemenue
MPOCTEUIINX
TPUTOHOMETPHYEC
KHUX YpaBHEHUI

Copepxanne yueOHOT0 MaTepuaa

1.Pemenne MPOCTEUIIINX TPUTOHOMETPUUYECKUX
YpaBHEHUHU

B TOoM uncie npakTH4eCKUX 3aHATHIA

Tema 7.12 Coneprxkanne y4eOHOT0 MaTepurana

Tpuronomerpuue | [Ipocreiimme TpUroHOMETpUYECKUE HEPAaBEHCTBA

CKHE

HEPAaBCHCTBA B TOM uncie npakTUYeCKUX 3aHATUN

Tema 7.13 Coneprxanue yueOHOro MaTepuasa

Cnoco0b1 He npeaycmotpeno

permeHus B TOM unciie npakTHYeCKUX 3aHATHI

IPOCTEHIINX l.IIpakTuueckoe 3aHATue «lcrnonp3oBaHHE CBOWCTB U
TPUTOHOMETPHUYIEC | rpaduKoB byHKIMI TUTS penieHus
KHX YPaBHCHUN M | TPUTOHOMETPHYECKUX HEPABEHCTBY.

HEPaBEHCTB

Tema 7.14 Coneprxanue yueOHOro MaTepuasa

Pemenune Pewmenue TPUTOHOMETPUYECKUX YpaBHEHUN
TPUTOHOMETPHYEC | CBOASAIIMECS K KBaJIPaTHBIM,

KUX YpaBHEHUH
CBOJISALITUECS K

B TOM uncie npakTH4eCKUX 3aHATHI

KBaJPATHBIM.

Tema 7.15 Coneprxkanne yd4eOHOT0 MaTepuana

Tpuronomerpuue | He mpenycMoTpeHo

CKHE ypaBHEHUs B ToM uncne mpakTU4eCKUX 3aHATUN

peiaemMpie 1.IIpakTyeckoe 3aHATHUE «Pemienue
Pa3JIOKEHUEM HA | TPUTOHOMETPUYECKUX YPaBHEHMH pa3lIOKEHUEM Ha
MHOXUTCIIH, MHOKUTEIIN. OIIHOpOI[HbIe TPUTOHOMETPUYCCKUEC
OJIHOPOJIHbIE YpaBHEHUSD.

TPUTOHOMETPUYEC

KHE YPaBHEHUS.

Tema 7.16

Coneprxanue yueOHOTO MaTepuasia
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Cucrembl Cucremsl IIPOCTEUIINX TPUTOHOMETPUYECKUX
TPUTOHOMETPUYEC | YpAaBHEHHM
KHUX YpaBHEHUI 2
B TOoM uncie npakTH4eCKUX 3aHATHI
Tema 7.17 Copepxanne yueOHOT0 MaTepuaa 2
Pemenue 3anay. He mpeagycmotpeno -
OCHOBBI B TOM 4ncie NpakTU4EeCKUX 3aHATUH 2
TPUTOHOMETPUHU. 1.ITpakTrueckoe 3aHATHE «IIpeobpazoBanue
TpuroHoMeTpHYE | TPUTOHOMETPUYECKHX BBIPAKCHUM. Pewenne
ckre QyHKIUM TPUTOHOMETPUUYECKUX YPAaBHEHUU M HEPABEHCTB B TOM
YHCIIe C UCIIOJIb30BAaHNEM CBOWCTB (DYHKIIMI. 1
Hrtoroas koHTpoapHas padoTa 3a I cemecTp 1
[TpomexyTrouHas atrecranus B popme nuddepenmpoBanHoro 3auera (3a 1 2
CEMECT))
Pasznen 8. KoMmmiekcHbIE unciia OK 01.
2 cemectp Copepxanne yueOHOTO MaTepuana ) OK 02.
Tema 8.1 [lonsstne  kommiekcHoro  uucia.  ConpspKeHHbIE OK 03.
Onpenenenne KOMIUIEKCHBIE ~ 4YMCJa,  MOAYJb U apryMEHT OK 04.
KOMITICKCHOTO KOMILUIEKCHOTO 4Hcia. ['eomMeTpuueckas HHTEpIIpeTaus OK 05
anena. KOMIIJICKCHOT'O YHCla. TK 1.1,
I'eomerpuueckas [IK 3.1.
MHTEpIIpeTalys ) IIK 4.2.
KOMILICKCHOTO B TOM uncne npakTu4ecKux 3aHATHN
qucla.
Tema 8.2 Copepxanne yueOHOT0 MaTepuaa 2
JeiicTBus Hax HevictBus HaJ KOMILIEKCHBIMHU yucIaMu B
KOMIUJIEKCHBIMU anredpanyeckoii popme.
YHCIaMU B 2
anredpandecKon B TOoM uncie npakTH4eCKUX 3aHATHI
dbopme
Tema 8.3 Copepxanne yueOHOT0 MaTepuaa 2
JeiicTBus Ha 1. Tpuronomerpudeckas (opma KOMIUIEKCHOTO 4YHCIIA.
KOMIIJICKCHBIMU 2. JleticTBus Hajg KOMIUIEKCHBIMH qrciIaMu B
YHCIIaMU B TPUTOHOMETpHUYECKOU opMe.
TPUTOHOMETPHUYEC 2
Ko# popme B TOM uncie npakTH4eCKUX 3aHATHI
Tema 8.4 Coneprxkanne y4eOHOT0 MaTepurasa 2
IIpumenenue He mpeagycmotpeno -
KOMIIJICKCHBIX B TOM uncie NpakTUYECKUX 3aHATUN 2
qUCen 1.ITpaktrueckoe 3aHsiTue «BhIMONHEHHWE pacyeToB C 2

IIOMOIIBIO KOMIIJICKCHBIX YHUCCII.
HCITOJIB30BaHHUA KOMIIJICKCHBIX YHCCID).

ITpumepsr
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Pazgen 9. MHoOrorpaHHuKH U Tejla BpallleHHsI 40
Tema 9.1 Coneprxkanne y4eOHOT0 MaTepuraa 2
I'eomerpuueckoe | 1.IloHATHE TEOMETPUUYECKOTO TEA.
teno. [Tonstue 06 | 2.IToHsiTe MHOTOrpaHHHUKA. ET0 37€MEHThI: BEPIIUHBI,
o0beMe Tena. pebpa, rpanu. Jlmaronams. Ceuenue. Beimyxible u
HEBBIITYKJIbIE MHOTOTPAHHUKH.
3.Ilonsatue o0 oObeme Tena. OTHOIIEHHE OOBEMOB
MOIOOHBIX TEIL. 2
B TOM 4ncie npakTU4eCKuX 3aHATUN
Tema 9.2 Copepxanne yueOHOTO MaTepuaa 2
[Tpu3ma. O6BEM 1.Ilonstue nmpusmel. Ee ocHOBaHUS U OOKOBBIE TPaHH.
MIPU3MBI. BricoTa npu3Msl.
2.Ilpsimast 1 HaKJIOHHAs MTpU3Ma.
3.IlpaBunbHas npusmMa. Ee ceuenne. [Inomans 60xoBoit
Y TIOJIHOM MTOBEPXHOCTU MPU3MBI.
4.00bEM IIPU3MBI. 2
B TOM uncie npakTH4eCKUX 3aHATHI -
Tema 9.3 Coneprxanue yueOHOro MaTepuasa 2
Pemienue 3amau He npenycmotpeHo -
Ha HaXOXJIeHUE B TOM yncie npakTU4eCKuX 3aHATHN 2
SJIEMEHTOB l.Ilpaktnyeckoe 3ansitue «Pemenwe 3agau  Ha
IIPU3MBbI HaXO0XJICHUE DJIEMEHTOB MPHU3MBI, IUIOMIAAd OOKOBOW M
MIOJTHOW MOBEPXHOCTH MPHU3MBI, 00bEMa IPU3MBDY. 2
Tema 9.4 Coneprxkanue y4eOHOTo MaTepuraa 2
IMupamuna. 1.Ilupamuna u ee 3J€MEHTHI.
CaoiicTBa 2.CedeHue MUpaMubl.
MIAPaMUJIBI. 3.IlpaBwiibHas nupamMuaa. 2
B TOM 4ncie npakTUYEeCKUX 3aHATUIA -
Tema 9.5 Coneprxanne yudeOHOTO MaTepuraa
IMupamuna. 2
O0BEM I.Ilmomane OOKOBOM M TOJHOW  MOBEPXHOCTH
nMpamMUbl. IUPaMUJIbI
2.00bEM nrpaMuIb. 2
B TOM umce npakTUUECKUX 3aHATUM )
Tema 9.6 Coneprxkanne y4eOHOTo MaTepuasa 2
Pewenue 3amau He npenycMmotpeHo -
Ha HaXOXKJICHUC B TOM uncie NpaKTUYECKUX 3aHATUN 2
3JIEMCHTOB I.ITpaktnueckoe  3ansitue  «Pemenue 3agay  Ha
IMUpaMuibl HaXOXXICHHUE DJICMCHTOB IHPaMU/bI, MIIOIIaIN 00KOBOI1
U TOJHOM  TMOBEPXHOCTH  MHpamMHIbl,  00BEMaA
MMAPAMHUJIBDY). 2
Tema 9.7 Coneprxkanne y4eOHOT0 MaTepuana 2
YceuénHasa 1.Yceuénnas nupamMujia u €€ 3JIEMEHTBHI.
NUpaMu/Ia. 2.Ceuenue yceu€HHOM MUPAMHUIbI.
3.IlpaBuibHast yceu€HHas MUpaMuIa.
2
B TOM 4ncie npakTM4ecKux 3aHATHH -
Tema 9.8 Coneprxkanue y4eOHOT0 MaTepurasa 2

OK 01.
OK 02.
OK 03.
OK 04.
OK 05.
OK 06.

OK 07

IIK 1.1.
IIK 3.1.
IIK 4.2.

IIK 4.2.
IIK 4.3.
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Yceuy€HHas l.Ilnomans OOKOBOW W TMOJHOW  MOBEPXHOCTHU
nupamua. O0bEM | yceu€HHOUM mMpaMuIbl
yCEUEHHOMN 2.00bEM yceuE€HHOW TUPaMUJIbI.
MIUPaMUIbI
B TOM 4nce npakTU4eCKuX 3aHATUH
Tema 9.9 Conepxanue yueOHOro MaTepuasa

Pemenne 3amau
Ha HaXOXKIECHUE

He npenycmorpeHno

B ToM 4ucie mpakTU4eCKUX 3aHATUN

5JICMECHTOB I.ITpaktnueckoe  3ansitue  «Pemenue 3amay  Ha
YCEUEHHON HAXOXKJICHUE  DJIEMEHTOB  YCEYEHHOM  IHpaMUJIBL,
MApaMUIbI JI0maau OOKOBOM M TTOJIHOW TOBEPXHOCTH YCEUEHHOM
nUpamMuIbl, 00bEMa yCeuEHHON MUPaMUIBD»
Tema 9.10 Coneprxkanue y4eOHOT0 MaTepuraa
[IpaBunbHbIE 1.ITonsiTHE MPaBUIBHOIO MHOTOTPaHHUKA.
MHOTOIpaHHUKH. | 2.CBoOICTBa MPaBUIbHBIX MHOTOTPAHHUKOB.
3.CuMmmMeTpus NPaBUILHBIX MHOTOTPAHHHUKOB.
B TOM uncie npakTHYeCKUX 3aHATHIA
Tema 9.11 Coneprxanue yueOHOro MaTepuasa

Pemenne 3amau
Ha HaXOXKIECHUE

He npenycmotpeno

B ToM uncie mpakTU4eCKuX 3aHATUN

3JIECMECHTOB I.ITpaktnueckoe  3ansitue  «Pemenue 3amay  Ha
IIpaBUJIIbHBIX HaAXOXJICHUC 3JIEMEHTOB MpaBUJIbHBIX
MHOI'OIPAHHHKOB. | MHOI'OI'PAHHHUKOBY.
Tema 9.12 Coneprxkanue yd4eOHOTo MaTepuaa
Humaap. O6béM | 1.1uauHAp U €0 SIIEMEHTHI.
HWINH]pA. 2.Ceuenne uuiauHApa (mapamienbHOE OCHOBAHHUIO U
ocH).
3.Pa3BepTka nuiauHIpa.
4 Ilnoman  OOKOBOM M TOJIHOM  MOBEPXHOCTHU
LMWIMHIPA, 00BEM IIMIMHAPA.
B TOM 4nce npakTU4eCKuX 3aHATUN
Tema 9.13 Coneprxanue yueOHOro MaTepuasa
Konyec. 1.KoHyc 1 ero 3J1eMeHTHI.
Y cey€HHBIN 2.Ceuenne KoHyca (mapajjieIbHOE OCHOBAaHUIO U
KoHyC. O0bEM MPOXOJsliee Yepe3 BEpUIMHY), KOHMYECKHUE CEUCHHS.
KOHycCa 1 Pa3zBepTka konyca.
YCEYEHHOTO 3.Yceuennbii konyc. Ero oOpasyromias u BBICOTA.
KOHYCA. CeueHue yCEUeHHOTO KOHYCA.
4.Ilnomaan OOKOBOM M TIOJIHOM MOBEPXHOCTH KOHYCa H
YCeUEHHOTO KOHyca, O00BEM KOHyca M YCEYEHHOTO
KOHYyca.
B TOM uncie npakTH4eCKUX 3aHATHI
Tema 9.14 Coneprxkanne y4eOHOTo MaTepurana
Cdepa. Llap. 1.11Iap u chepa.

YacTu mapa u
cepsl.

2.B3aumHoOe pacrioniokeHHe cepbl U IUIOCKOCTH.
3.Ceuenue mrapa, cepsl.
4.Yactu mapa u cepsl.
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B TOM 4ncne npakTU4eCKuX 3aHATUN

Tema 9.15 Coneprxanue yueOHOro MaTepuasa 2
OO0béM 1mapa u 1.ILmomanp cdepsl u e€ gacTei.
€ro yacrte. 2.00béM 1mapa u ero yactei
2
B TOM uncie npakTH4eCKUX 3aHATHIA
Tema 9.16 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/IEPKAHUE 2
Pemenue 3anay He mpeagycmotrpeno -
Ha HaXOXKJICHUE B ToM uncie npakTUYecKHX 3aHsITUH 2
B3JIEMEHTOB TEJT l.Ilpaktnueckoe 3ansitue «Pemenwe 3agau  Ha
BpalicHusA HaxO0KJICHUE AJIEMEHTOB TEJI BpallCHUA, IUIOIIAJEH X
MOBEPXHOCTEN 1 00BEMOBY»
2
Tema 9.17 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/IEPKAHUE 2
ITpumepsnl He mpegycmotrpeno -
CUMMETpHUI B B TOM uncie npakTH4eCKUX 3aHATHI 2
npodeccun
1.ITpaktrueckoe 3ansitTne « CHMMETPUS B IPUPO/IE,
APXUTEKTYpe, TEXHUKE, B OBITY» 2
Tema 9.18 Coneprxkanue y4eOHOT0 MaTepuaa 2
KomOunaru He npeaycmotpeno -
MHOTOTPAaHHUKOB | B TOM unciie TPaKTHYECKUX 3aHITHI 2
U TECJI BpaIICHUA 1.ITpakTrueckoe 3aHITHE «KomOunamun
T€OMETPUYECKUX TEID). 2
Tema 9.19 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJIEPKAHUE 2
I'eomerpuueckne | He mpemxycMoTpeHo -
KOMOWHAIH Ha B ToM uncie mpakTHYecKUX 3aHATUN 2
NPAKTHKC 1.IIpakTuyeckoe 3aHATHE «Hcnonb3oBanue
KOMOMHAIM MHOTOIPAaHHUKOB M TeNl BpAaILCHUS B
MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4ax» 2
Tema 9.20 Coneprxkanne y4eOHOTo MaTepuana 2
Pewenue 3anau. He npenycmotpeHo -
MHororpanHukd | B TOM 4YmCIe IPAKTHYECKUX 3aHATHI 2
u Tena Bpamenusa | 1 [lpakrudeckoe 3aHstHe «OOBEMbI H  IJIOIIATH
MMOBEPXHOCTH MHOTOTPAaHHUKOB U TE€JI BPALLICHUS 1
Kontponbras pabota mo paszneny «MHOTOTpaHHUKHA H 1
TeJia BpaIICHUSI
Paznen 10. [IpousBonHas GyHKINMH, €€ TPUMEHEHHE 40 OK 01.
Tema 10.1 | Conepxanue yae6GHOro MaTepuana 2 OK 02.
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[Ipenen n 1.OnpeneneHue YUCIOBOM MOCIEAOBATEIIBHOCTA U
HENPEepbIBHOCTh CIIOCOOBI €€ 3a/1aHusl.
byHKUIUH. 2.CoiicTBa YHUCIIOBBIX IIOCJIEI0BATEILHOCTEN.
OCHOBHEIE 3.0npenenenue npeaena OCJIEN0BATEILHOCTH.
CBOMCTBa Brluncnenue npenenos Mocie 0BaTeIbHOCTEH.
TIpeIeyoB. 4.Ilpenen GpyHKIMHA Ha OECKOHEYHOCTH.
5.I0Ipenen pyHKIMU B TOUKE QYHKIHH.
6.Bpruucnenue npeneos. 2
B TOM unce npakTHYeCKHUX 3aHATHI -
Tema 10.2 Coneprxanue yueOHOro MaTepuasa 2
3aMevarenpHbIe 1.3amevaTenbHbIE TPEACIIBI.
IIpEIEIb. 2. Beluncnenue npeaenos 2
Brruncnenune B TOM uncie npakTH4eCKUX 3aHATHI
IIPEIEIIOB.
Tema 10.3 Coneprxkanne y4eOHOro MaTepuana 2
Berunciienue He mpeagycmotrpeno -
peacIoB B TOM uncie npakTH4eCKUX 3aHATHI 2
1.IlpakTnueckoe 3aHsaTue «Bbruncienue npeaeaony 2
Tema 10.4 Coneprxkanne y4eOHOr0 MaTepuraa 2
Ilonsitne 1.Ilpupanienue aprymeHra.
ITPOU3BOIHOM. 2. Ilpupamenue QyHKIHH.
DopMyIbl U 3.3amaun, nOpUBOASAIIME K TIOHSATHIO TPOU3BOHOM.
MpaBuia Ornpenenenre NponU3BOIHOM.
augpdepeHnpoBa | 4. AITOPUTM OTBICKAHHS IIPOU3BOIHOM.
HUSL. 5.@opmyinsl tudhepeHInpoBaHNS
6.IIpaBuna qudepeHnmupoBanus 2
B TOM 4nce npakTU4eCKuX 3aHATUN -
Tema 10.5 Coneprxanue yueOHOro MaTepuasa 2
[TponzBoHbIE 1.Ilpon3BoHbIE TPUTOHOMETPUUYECKHX, IMOKA3aTEIbHBIX
TPUTOHOMETPHUYEC | U JIOTApUPMUIECKUX (DYHKLIUH.
KUX, 2
ITOKA3aTCIbHBIX U | B TOM 4YuCiIe MPaKTUYECKUX 3aHATHI
sorapupmMuuecKu
X (byHKIHIA. -
Tema 10.6 Coneprxanue yueOHOTo MaTepuaa
[TpounsBoaHas 2
CJIOKHOU 1.0Onpenenenue clI0XxHOM QyHKIUH.
byHKITIH 2.IIpon3BoaHast CIIOKHOU PYHKITUN
2
B TOM uncie npakTH4eCKUX 3aHATHI -
Tema 10.7 Coneprxkanue y4eOHOT0 MaTepuraa 2
[IpaBuna He mpeagycmotrpeno -
anddepeHIMpoBa | B TOM unCiie IPAKTHYECKUX 3aHATHI 2
Hus GyHKIMN 1.IIpakTuyeckoe 3aHATHE «IIpaBuia
mudepennmpoBanus. Popmyibl quddepeHIpoOBaHUs.
JuddepenurpoBanue ca0KHON QyHKIIUI. 2
Tema 10.8 Coneprxkanne y4eOHOT0 MaTepurana 2

OK 03.
OK 04.
OK 05.
OK 06.
OK 07.
IIK 1.1.
IIK 3.1.
IIK 4.2.
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YpaBHeHue 1.'eomeTprueckuii CMBICT MPOU3BOJHON (PYHKUIUU —
KacareabHOU yIIIOBOM  KO3((UIIMEHT KacaTedbHOHM K Tpaduky
(GYHKINU B TOUKE.
2.YpaBHeHHe KacaTeiabHOM K rpaduKky (QYyHKIHH.
3.ANTOPUTM COCTaBJIEHUS YpPaBHEHMS KacaTeJIbHOM K
rpaduky hyakmmnn y=f(x)
B TOM 4ncie npakTU4eCKuX 3aHATHH
Tema 10.9 Coneprxanue yueOHOro MaTepuasa
[Tpunoxenus 1.®duznyecknii (MEXaHUYECKUN) CMBICIT POU3BOTHON —
IIPOU3BOIHOM K MTHOBEHHAs CKOPOCTh B MOMEHT BpeMmenH t: v = S'(t)
pELIEHUI0
(puzmueckux B TOM 4nce npakTU4eCKuX 3aHATHH
3ama4
Tema 10.10 Coneprxanue yueOHOro MaTepuasa
OuznyecKuit He mpegycmoTrpeHo
CMBICII B TOM 4ncie NpakTU4eCKUuX 3aHATUH
IIPOU3BOJIHON B I.ITpaktnueckoe 3ansatue «Pemenume 3amay  Ha
PO(ECCHOHATIBH | reoMETPUYECKHI u MEXaHUYECKUU CMBICH
BIX 3aJauax IIPOU3BOIHOW».

Tema 10.11 Coneprxkanue y4eOHOT0 MaTepuaa

IIpumenenue l.IlpumeHeHre  MpPOM3BOAHOM K  HMCCIIEJOBAHUIO
IIPOU3BOJIHOM B byHKIMN

HCCIEA0BAaHUHI B TOM uncie npakTH4eCKUX 3aHATHI

byHKIIMH

Tema 10.12 Coneprxkanue y4eOHOT0 MaTepuaa

MOHOTOHHOCTb 1.Bo3pacranne u yObiBaHME (YHKIIMH, COOTBETCTBHE
¢bynkuun. Toukn | Bo3pactanus ¥ yObIBaHHS ~ (QYHKIMH  3HAKY
JKCTpPEMYMaA. IIPOU3BOJHOM.

Haubomnbimee n 2.9kcTpeMyM (QYHKITHH.

HaNMEHbBIIECE B TOM 4nce npakTU4eCKuX 3aHATUH

3HAYEHUE

byHKIUH.

Tema 10.13 Coneprxkanne y4eOHOro MaTeprasa

Boruytocts 1 1.IlonsTre MIPOU3BOJHOMN BBICILIETO MopsiaKa,
BBIITYKJIOCTb. COOTBETCTBHUE 3HAKa BTOPON MPOU3BOJHON BBITYKIOCTH

Touku neperuoa.

(BorHyTOCTH) (DyHKIIMU Ha OTpE3KE.

B TOM 4nce npakTU4eCKuX 3aHATUN

Tema 10.14
Ilousrue
ACHMIITOTBHI,
CIIOCOOBI BX
oTpeeNIeHusl.

Copepxanne yueOHOT0 MaTepuaa

1.IloHsiTHE AaCUMIOITOTHI, CHOCOOBI X OTIPEICICHUSI.

B TOM 4ncie npakTU4eCKuX 3aHATUN
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Tema 10.15 Coneprxanue yueOHOTo MaTepuaa 2
HccnenoBanue
yHKIWH 1 1.Anroput™m uccienoBaHus GYHKIMUA U MOCTPOCHUS €€
IIOCTPOCHHE rpaduka ¢ TOMOIIBIO TPOU3BOTHOM.
rpaQuKoB 2. [lpoOHo-nMHelHas QyHKIHUS.
2
B TOM 4nce npakTU4eCKuX 3aHATUN
Tema 10.16 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/IEPKAHUE 2
Haxoxnenue He mpegycmotrpeno -
ONTUMAJILHOTO B ToM uncie npakTHYecKUX 3aHATUN 2
pesynbpTaTa ¢ 1.IIpaktuueckoe 3anarue «Haumenspiee u HanbobIIEE
MOMOILBIO 3HAYCHHUE (PYHKITUN)
MIPOU3BO/IHOM B
MPaKTUYECKUX
3aavax
2
Tema 10.17 Coneprxkanne y4eOHOT0 MaTepurana 2
ITonsarue 1.ITonarue nudpepennmana
muddepeHnuana. 2
B TOM 4ncne npakTU4eCKuX 3aHATHH
Tema 10.18 Copepxanne yueOHOT0 MaTepuaa 2
Haxoxnenue He mpeagycmotrpeno
nuddepennyrana | B ToM 4ncie MPaKTUHECKHX 3aHATHII 2
byHKIIN 1.IIpakTyeckoe 3aHATHE «Haxoxnenue
muddepermana GyHKITUN 2
Tema 10.19 Copepxkanne yueOHOT0 MaTepuaa 2
[TpousBomHas 1.HaumensIiee n HanbobIee 3HaUYeHNE QYyHKITHH
byHKIIMH U €8 2
TIPUMCHCHHC B TOM 4nce npakTU4eCKuX 3aHATUH
Tema 10.20 Copepxanne yueOHOT0 MaTepuaa 2
Pemenue 3anau. He mpeagycmotrpeno -
IIpounsBoHas B TOM uncie NpakTUYECKUX 3aHATUN 2
Gynxuun, e€ I.ITpaktnueckoe 3aHsatue «®Popmysbl H  TpaBUIIA 1
IIPUMCHECHHE muddepennmpoBanus. MccnenoBanue (GyHKIUN C
MOMOIIbIO TTpOU3BOAHONW. Hanbosnbiiee 1 HauMeHbIIIee
3Ha4YeHUs1 QYHKLIUN
Kontponbaas pabora mno pasmeny «lIpousBomHas 1
(byHKIMH, ee IPUMEHEHHE)
Paznen 11. [lepBooOpasHas pyHKINH, €€ TPUMEHEHHE 28 OK 01.
OK 02.
Tema 11.1 \ Copep:xanue yueOHOro MaTepuaa 2 OK03.
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[TepBooOpa3nasi.

1.3amaua O BOCCTAHOBIIEHMH 3aKOHA OIBWOKEHHUS II0

Heonpenenéunplii | ©3BECTHOM CKOPOCTH.
UHTErpaJl. 2.1lonstne  uHTerpupoBaHus.  O3HaKOMJIEHHE  C
OcHoBHbIE MOHSATHEM HEONPENEIEHHOTO MHTErpaja u
TabJIMYHbIE nepBooOpaszHoit st pyHkuu y = f(x).
HMHTErPAJIbIL. 3.Pemiennie 3amay Ha CBs3b IEPBOOOpa3HOM M €€
MPOM3BO/HOM,  BBIYMCICHHE  NEpBOOOpa3HOM st
TaHHOU (YHKITUH.
4.Tabnuua GopmMyn Ui HAXOXKIEHUST HEOTPEIEIEHHOTO
MHTETrpaja. N3yuenne npaBuia BBIYMCIICHUS
HEOIPEIEIEHHOrO MHTErpaa. 2
B TOM uncie npakTH4eCKUX 3aHATHIA
Tema 11.2 Copepxanne yueOHOT0 MaTepuaa 2
Haxoxnenne He npenycmotpeHo
TaOJIMIHBIX B TOM 4ncI€ IPAKTUYECKUX 3aHATHN 2
UHTETPAJIOB. 1.ITpaktuyeckoe 3anstue «HaxoxmaeHue TaOIUIHBIX
WHTETPAIOBY. 2
Tema 11.3 Coneprxanue yueOHOro MaTepuasa 2
HnrerpupoBanue | 1.MHTErpHpOBaHUE MOJCTaHOBKOM. 2
MOJICTAHOBKOH.
B TOoM uncie npakTH4eCKUX 3aHATHIA
Tema 11.4 Coneprxkanue yd4eOHOT0 MaTepuraa 2
Wnrerpuposanue | 1.MlHTErpHpOBaHUE MO YACTSIM. )
I10 YacCTsIM. v
B ToM uncie npakTH4eCKuX 3aHATUN )
Tema 11.5 Coneprxanne ydeOHOTO MaTepurasa
[Ipunoxenus > 2
HEONPEIENEHHOTO 1.Haxoxzaenne  mepBooOpasHOU } 10  Ha4YaJIbHBIM
WHTerpaa., YCIOBUAM, BBIICICHUE W3 CEMCHCTBA KPHBBIX  C
OJIMHAKOBbIM HAKJIOHOM JIMHUM, NPOXOAIIEH dYepes3
KOHKPETHYIO TOUKY.
2.CocraBineHue ypaBHEHHUS  [JBIKEHHMsS Tejla 110
3aIaHHOMY YPaBHEHHIO CKOPOCTH WM YCKOPEHHS €ro
JIIBIDKCHHUS. 2
B TOoM uncie npakTH4eCKUX 3aHATHIA -
Tema 11.6 Coneprxanue yueOHOro MaTepuasa 2
OcHoBHBIE He mpeagycmotrpeno -
CIIOCOOBI B TOM uncie npakTH4YEeCKUX 3aHATHI 2
UHTErpupoBanus | l.[lpakTuueckoe 3aHsATHE «BBIUMCIeHHE TaOIMYHOTO
HEONPEAEIEHHOTO WHTErpana. Brruucnenue
HEOIPEEIEHHOr0 HMHTErpajia IMOACTAHOBKOM M MO
yacTsaM. [ IpunokeHus: HeonpeneaéHHOro HHTErpaIay.
Tema 11.7 Coneprxanue yueOHOro MaTepuasa 2
OnpenenéHHbIN 1.3amaun, npuBOIAIIME K TOHATHIO OMNPEACICHHOTO
UHTETpaj U €ro WHTETpaJla — O BBIYMCJICHUU IUIOIMIAAA KPUBOJIMHEHHOM
IEOMETPUYECKUM | Tpamenuu, O  TepeMENIeHHH  TOo4ku. [loHsTHe
CMBICIL. OIpEeAEIEHHOTO NHTETpaa.
2.I'eomeTpudecKkuil u bu3nIecKuit CMBICTT
onpeneneHHoro uHrerpana. @Popmyna HerooroHa—
Jleitbuuna 2

OK 04.
OK 05.
OK 06.

OK 07

IIK 1.1.
IIK 3.1.
I1IK 4.2.
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B TOM 4ncne npakTU4eCKuX 3aHATUN

Tema 11.8 Coneprxkanue yd4eOHOTo MaTepuraa

Berunciienue 1. Bpluucienue omnpeAenEéHHOro HHTErpaja METOAOM

ONPEAECTEHHOTO MMOJICTAHOBKH.

WHTErpaia

METOA0M B TOM uncie npakTH4eCKUX 3aHATHIA

II0JICTAHOBKH.

Tema 11.9 ConeprxkaHne y4eOHOTo MaTepurasa

Berunciienue He mpegycmotrpeno

OnpeAeNEHHBIX B TOM yncie npakTU4ecKuX 3aHATHN

WHTETPajoB 1. [IpakTrueckoe 3aHsATHE «Bpraucnenue
onpeAenéHHOro uHrerpana. Haxoxaenwe momanu
KPUBOJIMHEWHOM TpaneLum».

Tema 11.10 Coneprxkanue y4eOHOro MaTepurana

[Ipumenenne 1. Pemenue 3agay Ha NpPUMEHEHUWE HWHTErpaina s

OIpeAeEHHOTO BBIUHCIICHUS (PU3NYECKUX BEJIMYMH U IUIOIaaei

UHTErpaJia K

HaxO0XJICHUIO B TOM 4ncne npakTU4eCKuX 3aHATUN

iomanei puryp.

Tema 11.11 Coneprxkanne y4eOHOT0 MaTepurasa

Brruucnenue 1.Beruucnenne  miomaneit  puryp ¢ MOMOUIBIO
wiomaneit puryp | ompenenéHHOro HHTErpaia

C IIOMOIIIBIO

ONpeJeICHHOTO B TOM 4ncne npakTU4ecKuX 3aHATUH

WHTErpasa.

Tema 11.12 Coneprxkanue y4eOHOT0 MaTepuaa

IIpumenenus 1.IlpumeneHuss onpenenéHHOro MHTErpajga K pelIeHUro
OIpeAeIEHHOTO MPAKTUYECKHUX 33]1a4.

UHTErpaja K

PCIICHUIO B TOM unce npakTHYeCKUX 3aHATHI

MPaKTUYECKUX

3aJ1a4.

Tema 11.13 IIpodeccnoHanbHO-OPHEHTHPOBAHHOE COJIEPKAHUE
OnpenenéHHbIi

HUHTCTrpajl B )KU3HU

He npenycmotpeno

B TOM 4ncie NpakTU4EeCKUX 3aHATHH

[IpakTnueckoe 3aHsaTHE «l'€OMETPUUYECKHN  CMBICI
onpeaeneHHoro wuHterpana. ®dopmyna HproroHa -
Jleitbnuna.

Pemenne 3aga4 Ha I[PHUMCHCHHC MHTCIrpajga g
BBIYMCIICHUA (I)I/IBI/I‘-IGCKI/IX BCJIMYMH U HHOmﬁHGﬁ)).

Tema 11.14

Copepxanne yueOHOT0 MaTepuaa
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Pemenue 3anay. KonrponsHast pabora mo teme «HeompenenéHublii u 2
[TepBooOpazHas onpenenéHHpli  uMHTerpanbl. [lpaBuima W crocoObl
byHkuuy, eé BBIYUCIICHUS  HEONPENEIEHHOIO M ONpPEACIIEHHOIO
IIPUMEHEHHE. uHTerpasioB.  [IpuMeHeHHe  HEONpeAeNEHHOIO U
ONPEEIEHHOTO UHTETPATIOBY.
B TOM 4ncie npakTU4eCKuX 3aHATHH -
Paznen 12. MuoxecTtBa. D1eMeHTHI Teopun rpadoB 10 OK 01.
OK 02.
Tema 12.1 Coneprxkanue ydeOHOTo MaTepraa 2 OK 03.
MHoxecTBa 1.ITonsatre MHOXecTBa. [loamHOXKecTBO. Onepanuu c OK 04.
MHOXECTBAMH OK 05.
2 OK 07.
B ToM 4ncie IpaKTHYECKUX 3aHSITHIA HK L.1.
- IIK 3.1.
Tema 12.2 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/IEPKAHUE 2 MK 4.2.
Onepauuu ¢ He mpeagycmoTtpeHo -
MHO>KECTBAMHU B TOM uncie npakTUYECKUX 3aHATUN 2
1.ITpaktrueckoe 3ansiTue «Onepauuu ¢ MHOKECTBAMH.
PelieHue npukiagHbIX 3a/1a4». 2
Tema 12.3 Coneprxkanue y4eOHOro MaTepuraa 2
I'padwr 1.ITonsitue rpada. CesasHblid rpad, aepeBo, MUK rpad
HAa IJIOCKOCTH.
2
B TOM 4ncne npakTU4eCKuX 3aHATHN
Tema 12.4 Coneprxanue yueOHOro MaTepuasa 2
[IpumeHnenue 1.Ilonstue rpada. CessHbiii Tpad, AepeBo, UK rpad
rpa¢oB K Ha TUIOCKOCTH.
pELIEHUIO 3a7a4 2.Ilpumenenue rpadoB K perieHuo 3a1a4d
2
B TOM uncie npakTH4eCKUX 3aHATHI
Tema 12.5 Coneprxanue ydeOHOTO MaTepurana
Pewenue 3anau. 2
MHoxecTBa, He mpeagycmotrpeno -
I'pacbi n ux B TOM 4ncie NpakTU4eCKUuX 3aHATHH 2
NPUMCHEHHC 1. [IpakTHueckoe 3aHSTHE «Omnepanum c
MHOXECTBaAMU. Omnucanue PpCaIbHBIX chyauHﬁ C
ITOMOINBI0 MHOXeCTB. [IpuMeHeHne TpadoB K PEIICHHUIO
3a1au
1
KoHTposbHas paboTa mo pasaeny. 1
Paznen 13. DnemMeHTb KOMOMHATOPHKH, CTATUCTHKH U TEOPHU BEPOSTHOCTEH 26 OK 01.
OK 02.
Tema 13.1 Conepxanue yueOHOro MaTepuasa 2 OK 03.
OCHOBHbBIE 1 ITepecTaHOBKH, pa3MENIEHHs, COYETAHUS. OK 04.
TIOHSITHS 2 OK 05.
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KOMOMHATOPHUKH

B TOM 4ncne npakTU4ecKuX 3aHATHH

Tema 13.2
Pemenne 3amau
Ha IPUMEHEHUE
TIpaBUII

Copep:xanne yueOHOTO MaTepuana

He npenycmorpeno

I.ITpaktnueckoe  3ansitue  «Pemenue 3agay  Ha

KOMOMHATOPMKH | IPMMEHEHHUE NIPaBUI KOMOUHATOPHKI
Tema 13.3 Coneprxanue yueOHOro MaTepuasa
CoOrbITHE, 1.CoBMeCTHBIE 1 HECOBMECTHEIE COOBLITHSL.
BEPOATHOCTh 2.TeopeMbl 0 BEpOATHOCTH CYMMBI COOBITHIA.
COOBITHSI. 3.YcnoBHas BEPOSITHOCTD.
Cnoxenue
BEPOSTHOCTEH B ToMm uncre nmpakTHYecKUX 3aHATUN
Tema 13.4 Coneprxkanue y4eOHOT0 MaTepuaa
YMHOXEHUE 1.3aBucCUMBIC U HE3aBUCHUMBIE COOBITHS.
BEPOSITHOCTEH. 2.TeopeMbl 0 BEPOSTHOCTH MPOU3BEACHUS COOBITHIA

B TOM uncie npakTH4eCKUX 3aHATHI
Tema 13.5 Coneprxkanne y4eOHOTo MaTepurana
@®opmyina nonHou | 1.Pemenne 3amad Ha npuMeHEHHE (OPMYJIBI TOJTHOM
BEPOSITHOCTH. BEPOSITHOCTH

B TOM 4ncne npakTU4eCKuX 3aHATUH
Tema 13.6 IIpodeccnoHabHO-OPHEHTHPOBAHHOE COJIEPKAHUE
BepositHocTh B He npeaycmotpeno
npodeccuoHanbl | B TOM uncIe MPAKTHYECKUX 3aHATUH

BIX 33Ja4ax

I.ITpaktrueckoe 3aHaTHE «OTHOCHUTENIbHAsI YacTOTa
COOBITHSI, CBOMCTBO €€ ycTOWYMBOCTH. CTaTHCTUYECKOE
omnpenenaeHue BepoATHOCTH. OLEHKa BEpOSITHOCTH
COOBITHSI.

Tema 13.7 Coneprxkanue y4eOHOT0 MaTepuaa
dopmyna 1.Pemenue 3a1a4u Ha nmpumeHeHue Gopmyisl bepHym.
bepuymu.
B TOM uncie npakTH4eCKUX 3aHATHI
Tema 13.8 Coneprxkanue y4eOHOT0 MaTepurasa
JluckpeTHas 1.Bunpl cirydaliHbIX BEIMYUH.
cilyyanHas 2.0npeneneHue IUCKPETHOM CIIy4YallHOW BEJIWYHUHBI.

BCJIIMYKWHA, 3aKOH
eé

3.3aKkOH  pacnpeneneHusi  JIUCKPETHOU
BeIMYMHBI. Ee 4nCIIOBBIE XapaKTePUCTUKU

CIIy4alHOM

pacripesieneHusl.
B TOM uncie npakTH4eCKUX 3aHATHI

Tema 13.9 Coneprxanue yueOHOro MaTepuasa

3agaun Ha He npenycmotpeHo

HaXO0XJIECHUE B ToM 4ucie mpakTU4eCcKuX 3aHATUN

OK 07.
IIK 1.1.
IIK 3.1.
IIK 4.2.
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JTUCKPETHOMN I.IlpakTyeckoe 3aHsATHE «3aJaud Ha HAXOXKICHHE
CITy4alHOM JUCKPETHOM CITy4ailHOUN BETMYUHBDY.
BEJIMYMHBI 2
Tema 13.10 Coneprxanne ydeOHOTO MaTeprana
Iloustue o —
3a1a9ax Bapuauvonnsiii psg. [Ioauron 4acTor u ructorpamma.
MaTeMaTH4ECKO1 _ 2
CTATHCTHKIA B ToM uncie npakTH4eCKuX 3aHATUN )
Tema 13.11 Coneprxanne y4eOHOTo MaTepraa
3agaun 1.Cratucrtuyeckue XapaKTEPUCTUKH psana
MaTEMaTU4ECKON | HAOJI0JaeMBbIX JIAHHBIX 2
CTaTUCTUKHA B TOM uncie npakTH4eCKUX 3aHATHI
Tema 13.12 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/IEPKAHUE 2
CocraBnenue He mpegycmotrpeno -
TabuIl U B TOM uncne npakTu4ecKux 3aHATHN )
ﬁggﬁiﬁf Ha 1.Ilpaktyeckoe 3anstue «llepBuunas oOpaboTka
CTATUCTUYECKUX JTAHHBIX. I'paduueckoe ux
npenacrasieHne. HaxoxneHne cpeqHuX XapaKTepUCTHK,
HaO0JII0/1aeMBIX JTAHHBIX)» 2
Tema 13.13 Coneprxanne ydeOHOTO MaTepurana 2
Pemenue 3amay. He npeycMoTpeHo
DneMeHTHI =
B ToMm uncie nmpakTH4ecKuX 3aHATUN 2
KOMOMHATOPHKH,
CTATHCTHKA 1 1.ITIpakTudeckoe 3aHATHE «DIEMEHTHl KOMOMHATOPHKH.
Teopun CoObiTHEe, BepoATHOCTH coObITHs. CrokeHue H
BEPOATHOCTEI YMHOKEHHUE BEPOSITHOCTEMN». 1
KontponbHas padoTa mo pasaeny 1
Pazgen 14. Cucrembl nMHEHHBIX ypaBHeHUW. HenuHelHble ypaBHeHus u | 24 OK 01.
HEPaBEHCTBA. OK 02.
Tema 14.1 Coneprxkanue y4eOHOT0 MaTepuraa 2 OK 03.
Onpenenenue 1.0npenenenye MaTpULIBL. OK 04.
MaTpHIIbI. 2.Buasl Matpuil. OK 05.
HevicTBus Haq 3.Bekropsl. MK 1.1.
MaTpulaMu 4.PaBeHCTBO MaTpHII. IIK 3.1.
5.JIuHelHbIE ONEpaly Ha/l MATPHLIAMH. I1IK 4.2.
6.YMHOXEHHUE MaTPULI.
7.CBOMCTBAa yMHOXEHHS MATPHLI.
2
B TOM uncie npakTH4eCKUX 3aHATHIA
Tema 14.2 Coneprxkanne y4eOHOT0 MaTepuaa 2
Onpenenurens 1.0OnpenenuTens MaTpULIbL.
MaTpHIIB, 2.BplunciieHne OIpenesuTeNiss BTOPOTO U TPETHEro
CpoiicTBa MIOPSIAKOB.
onpenenurened U | 3.0CHOBHBIC CBOMCTBA OTIPEICITATEIS.
UX BBIYUCIICHUE 4.MuHOpPHI U anreOpanyecKue JOMOIHEHUS AJIEMEHTOB
OTIpEACTUTES.
5. Teopema 0 pa3noKEeHUU ONPEACIUTEINS 110 JIEMEHTAM
CTPOKH WJIA CTOJIOIA.
2
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B TOM 4ncne npakTU4eCKuX 3aHATUN

Tema 14.3 Coneprxanue yueOHOro MaTepuasa

Ob6parHas Omnpenenenve oOpaTtHOM  MaTpulbl. Berumcienue

MaTpHIIa. 00paTHBIX MaTPHUIl BTOPOTO U TPETHETO MOPSIKOB.

Boruncnenune

00paTHBIX B TOM unce npakTHYECKUX 3aHATHI

MAaTpHIL.

Tema 14.4 Coneprxanue yueOHOro MaTepuasa

Pemienne He npenycmorpeHno

HPOCTEUIINX B TOM uncie npakTUYECKUX 3aHATUN

MaTpUYHBIX 1.ITpaktueckoe 3ansitue «llpocreiimme MaTpUyHbIC

ypaBHeHI/IfI YPaBHCHHUS U UX PCUICHU:. Pemrenue cucreM MUHEMHBIX
ypaBHEHUN B MATPUIHOUN hopmMe.

Tema 14.5 Coneprxanue yueOHOro MaTepuasa

Pemenue cuctem | 1.Pemrenue cucTteM JIMHEHHBIX YpaBHEHHH METOJIOM

JIMHEHHBIX I'aycca.

YpaBHEHUI

meronom [aycca

B TOM 4ncne npakTU4ecKuX 3aHATHH

Tema 14.6 ITpogeccrnoHaIbHO-OPHEHTHPOBAHHOE COIePKAHUE

Cocrapnenue u He npenycmotpeHo

peueHue B TOM unciie npakTH4YeCKUX 3aHATHI

npodeccroHanbt | | IIpakTudeckue 3aHATHS «Pemenune 3a7a4

bIX 3a71a4 C MPOeCCHOHAIBHOTO COACPKAHUS

ITOMOIIBIO

MaTpuil.

Tema 14.7 Coneprxkanue y4eOHOT0 MaTepuasa

PaBHOCHIBHOCTE | 1.PaBHOCHIIBHOCTh ypaBHEHUH 51 HEPABEHCTB.

YPaBHEHUI U Onpenenenus.

HEPaBEHCTB. 2.0OCHOBHBIE TEOPEMBI PABHOCWIIBHBIX IEPEXOJAX B

O01e MeTo b YPaBHEHUSAX U HEPABEHCTBAX.

pelLeHus 3.00mme MeToAbl pelleHHs ypaBHEHHH: Mepexox OT
paBeHcTBa (YHKUMH K pPABEHCTBY apryMEHTOB st
MOHOTOHHBIX  (YHKLIMH, METOA PpasJOXKEeHHUs Ha
MHOKHUTEJIM, METOJ BBEJICHHUS HOBOM NEPEMEHHOI,
(GyHKIMOHATBLHO-TpapUUECKHI METO
B TOM 4nce npakTU4eCKuX 3aHATUN

Tema 14.8 Coneprxanue yueOHOro MaTepuasa

I'padmueckuit 1.00mue MeToasl peleHuss HEPaBEHCTB: TEPEXOa OT

METOJ, pelIeHus CpaBHEHMS 3HAYCHUH (PYyHKIMI K CPaBHEHMIO 3HAUEHUH

YPaBHEHHU, apryMEHTOB 11 MOHOTOHHBIX (DYHKUUH, METOA

HEPaBEHCTB MHTEPBAIOB, (PYHKIMOHAIBHO-TpaUUIECKU  METOI.
2.I'padmuecknii MeTOA  pEIICHHUS ypaBHCHUU W
HEPABEHCTB
B TOM uncie npakTH4eCKUX 3aHATHI

Tema 14.9 Coneprxkanue y4eOHOT0 MaTepurasa
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VYpaBHeHUs 1 1.Onpenenenue mopayins. PackpeitTue MoOAyis 1O

HEPABEHCTBA C ONPEIEICHUIO.

MOZyJIEM 2.Ilpocrelinie ypaBHEHHsS U HEPABEHCTBA C MOJIYJIEM.
3.Ilpumenenune PaBHOCHIJIBHBIX Mepexo10B B
OMpENEICHHBIX THUIIAX YpPAaBHEHHM U HEPaABEHCTB C
MOJTyJIEM 2
B TOM 4ncie npakTU4eCKuX 3aHATHH

Tema 14.10 Coneprxkanue y4eOHOT0 MaTepurasa 2

YpaBHeHUs U 1.3HaKOMCTBO € TapaMeTpOM.

HEpaBEHCTBA C 2.IIpocrelimine  ypaBHEHUsST M HEPaBEHCTBA  C

napamMeTpamMu napamMeTpoM 2
B TOM uncne npakTu4yecKkux 3aHATHN )

Tema 14.11 ITpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/IEPKAHUE 2

CocraBnenue u He npeaycmoTpeno -

peuiexnue B TOM unciie npakTH4eCKUX 3aHATHI 2

npodeccuoHaIbH [IpakTnueckoe 3ansATHE «PemeHne TEKCTOBBIX 3aaad

bIX 3a11a4 C MPOQECCHOHAIBHOTO COACPKAHUS

MIOMOILIBIO

YpaBHEHUI 2

Tema 14.12 Coneprxkanne y4eOHOT0 MaTepurasa 2

Pemenue 3anay. He mpegycmotrpeno -

YpaBHeHus u B TOM uncie npakTH4eCKUX 3aHATHI 2

HEPaBEHCTBA [Mpaktnueckoe 3anarue «OOImIME METOABI PEIICHHUS 2
YpaBHEHUI. YpaBHEHHSI U HEPABEHCTBA C MOJYJIEM U C
rnapaMeTpamMmmn

[TpomexxyTounas arrectamus B popme 3k3ameHa (2 cemecTp) 18

Bcero 330

3. YcnoBus peasivzaiiy nporpaMmbl 00111e00pa3oBaTeIbHOIO y4eOHOro MpeaMeTa

3.1. MatepuanbHO-TEeXHUYECKOE OOecreueHre

Jns peanuzaunuy mporpamMmbl  00111€00pa30BaTEIbHOIO MPEAMETa JOJKHBI
OBITH MPEYCMOTPEHBI CIAECAYIOLIUE CTIeUaIbHbIE TOMEICHUS:

- y4eOHBIN KaOMHET MaTeMaTUKU

O6opynoBanne yueOHOTO KaOUHETA:

- [I0CaJJOYHbIE MECTA M0 KOJIMYECTBY 00YyUaroIINXCs;
- pabouee MeCTO MpenojaBaTes;

- KOMIUIEKT y4eOHO-HaIJIAIHbIX TI0COOUI;

- KOMIUIEKT 3JIEKTPOHHBIX BUIEOMATEPUATIOB;

- 3aJlaHus 1711 KOHTPOJIbHBIX paloT;

- po(heCCUOHATILHO OPUEHTUPOBAHHBIE 3a/1aHNUS;

- MaTepUasbl IK3aMeHa.

TexHuyeckue cpeacTBa 00yUEHHUS:




- IIEPCOHAIBHBIN KOMITBIOTEP C JIUIEH3UMOHHBIM ITPOrPaMMHBIM
o0OccCIIeueHUEM;
- MIPOSKTOP C IKPAHOM.

3.2. HudopmanmonHoe obecreueHue peaan3anui nporpaMmmbl

3.2.1. OCHOBHBIE ITI€EYaTHHIE UICTOYHUKH:

1 bammakos, M. U., Maremaruka: yuebnuk / M. W. bammakoB. — Mockaa:

KuoPyc, 2022. — 394 c¢. — ISBN 978-5-406-09589-8. —
URL:https://book.ru/book/943210 (mata oOpamenus: 14.04.2023). — Texkcr:
AIIEKTPOHHBIN.

2. Maremaruka: anreOpa ¥ Hadaja MaTeMaTUYECKOTO aHajan3a, T€OMETpHsl.
Anrebpa u Hayajna maremaTtudeckoro anammza. 10-11 wkmacc. Amumon IILA.,
Konsrun FO.M., TkaueBa M.B. u ngpyrue. - M: IIpocsewenue, 2022.

3. Maremaruka: anredpa ¥ Hayajga MaTeMaTHYECKOrO aHallu3a, F€OMETPHS.
I'eomerpusi. 10-11 knacc. Atanacsan JI.C., byry3zoB B.®., Kagomuer C.b. u
npyrue. - M: IIpocsenienne, 2022.

3.2.2. JlIonoMHUTEIbHBIC UCTOYHUKU:

1. Anrebpa u Havama mateMarndeckoro aHaimmsa. 10-11 kmaccel: ydeOHOe
noco6ue s ob1eoopasoBat. opranuzanuii / A. H. Koamoropos [u 1p.]; moxa pen.
A. H. Koamoropoa. — Mocksa: IIpocemenue, 2018. — 384 c. — Tekcr:
HEIMOCPEICTBEHHBIH.

2. Jlucuukun, B. T. MaTtemartuka B 3aj1auyax ¢ pelIeHUsIMU: yueOHOe mmocooue s
CIIO / B. T. Jlucuukun, U. JI. ConoBeiuuk. — 8-¢ u3a., crep. — Cankr-IlerepOypr:
Jlanb, 2021. — 464 c. — ISBN 978-5-8114-7417-2. — ObC JlaHb: 3J€KTPOHHO-
oubnmuoteunast cuctema. — URL: https://e.lanbook.com/book/159519. — Pexum
JIOCTYIIA: JUIsl aBTOPU3. TIOJIB30BaTENIEN. — TEKCT: SJJIEKTPOHHBIM.

3.2.3. DAEKTpOHHBIE U3/IAHUS

1. Beepoccuiickue nntepuer-onumnuansl. - URL: https://online-olympiad.ru /
(mata obpamenus: 12.07.2022). - TekcT: 2M€KTPOHHBIH.
2. Enunas xosekius nudpoBbeiXx 00pa3zoBaTelbHbIX pecypcoB. - URL:

http://school-collection.edu.ru_(mara obpamenus: 08.07.2022). - TekcrT:
AIEKTPOHHBIN.

3. Nudopmanmonnas cucrtema «EnquHoe OKHO JOCTyma K
oOpasoBarenbHbIM pecypcam». - URL: http://window.edu.ru/ (mata obparmieHus:
02.07.2022). - TekcT: 2MeKTPOHHBIH.
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4. Hayunas snextponnas 6udnuoreka (HOb). - URL:
http://www.elibrary.ru (mara obpamenus: 12.07.2022). - TekcT: 2IeKTPOHHBIN.

5. OTkpbIThIN KOJUTEK. MatemaTtuka. - URL: https://mathematics.ru /
(mata oopamenust: 08.06.2022). - TekcT: 3MEKTPOHHBIN.

6. [ToBTropuM Matematuky. - URL: http://www.mathteachers.narod.ru /
(mata obpamenus: 12.07.2022). - TekcT: 27I€KTPOHHBIH.

7. CrpaBoYHMK 10 MaTEMAaTUKE JIJIsl IIKOJLHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mata oopamenus: 12.07.2022)
TeKCT: 2IEeKTPOHHBIN.

8. Cpennsist MaTeMaTryeckast HHTepHeT 1mkoia. - URL:
http://www.bymath.net/ (nmara oopamenus: 12.07.2022). - TeKCT: 2I€KTPOHHBIH.

9.®enepanphbiil mopTan «Poccuiickoe oOpa3oBaHue. -

URL: http://www.edu.ru/_ (mata obpamenus: 02.07.2022). - Tekcrt:
AIIEKTPOHHBIN.

denepanbHblil HEHTP HH(POPMALIMOHHO-00pa30oBaTeNbHBIX pecypcoB. - URL:
http://fcior.edu.ru / (nata odpamenus: 01.07.2022). - TekcT: 27eKTpOHHBIN
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4. KOHTPOJIb 1 OHEHKA PE3YJIbBTATOB OCBOEHMUA
OBIIEOBPA3OBATEJIBHOI'O IIPE/IMETA

KoHTpons M oOlLEHKa pe3ysbTaTOB OCBOEHMS 00I1e00pa30BaTeIbHOM

TUCIUATIIINHBI

PAaCKPBIBAKOTCA

yepes

JAUCHUILTIMHAPHBIC

pe3yibTaThl,

HaIpaBJICHHBIE HA (OPMHUPOBAHUE OOIIMX U MPO(HECCUOHATBHBIX KOMIIETEHIIUI

I10 pazacijiaM U TEMaM COACP)KaAHHA yqe6H0r0 Marcpualia.

O6mas/mpodeccuonan Pasznen/Tema Twun oneHOYHBIX
bHAs1 KOMIIETCHIUS MEPONPHUATUN

OK 0lI. Bei6upats |P 1, Tema 1.3 I1-o/c, 1.4, 1.6, 1.8 TectupoBanue

criocoObl  permenust 3amad (P 2, Temsr 2.4 I1-o/c, 2.9 [IpencraBnenue

npogecCuoHATBHON P 3, Temsr I[1-0/c, 3.4, 3.6 Pe3yIbTAaTOB MPAKTUUECKUX

JIESITETLHOCTH, P4, Teme14.4,4.8,4.10,4.11 pabot

MPUMEHUTETBHO K [P35, Temnr 5.4,5.7,5.9,5.10 KoHnTtposbHas padota

pPa3IMYHBIM KOHTEKCTaM P 6, Temsl 6.5, 6.6 Brinosninenue

P 7, Temwr 7.2, 7.5, 7.7 II-o/c, 7.8,
7.107.13,7.15,7.17

P 8, Temrnl 8.4, 8.5, 8.6

P 9, Temnr 9.3, 9.6, 9.9, 9.11, 9.16,

9.17,9.18,9.20

P 10, Temsr 10.3, 10.7, 10.10, 10.16,
10.18, 10.20

P 11, Temst 11.2, 11.6 II-o/c, 11.9,
11.13,11.14

P 12, Temsr 12.2, 12.5

P 13, Tems! 13.2, 13.6, 13.9, 13.12,
13.13

P 14, Tems! 14.4, 14.6, 14.11, 14.12

SK3aMEHALIMOHHBIX 3aJaHHI

OK  02. Ocymecruars | P 1, Tema 1.3 [T-o/c, 1.4,1.6,1.8 TectupoBanue
MOUCK, aHaIm3 i [IpencraBnenue
HHTEPNIPCTALIIO pe3yIbTaTOB IMIPAKTUYECCKUX
nH(pOpMaI, HEOOXOIUMON pabor
JUIA BBITIOJTHCHUA 3aga4 KOHTpOHBHaH pa60Ta
pohecCHOHATBHON
Beinonnenue
ACATCIIbHOCTHU .
9K3aMEHAIIMOHHBIX 3aJaHUI
OK 03. [IInanupoBars u | P2, Temsl 2.4 I1-0/c, 2.9 TectupoBanue
pEan30BbIBATH COOCTBEHHOE [IpencraBnenue
pO(heCcCHOHANBHOE 1 pE3yIABTAaTOB MPAKTUYECKUX
JIMYHOCTHOC Pa3BUTUC pa60T
KoHnTponbHast pabora
Beinonnenue

SK3aMEHAlIMOHHBIX 3aJaHUI

OK 04.
KOJUIEKTUBE H

Paborats B
KOMaHJIE,

P1, Temal.3II-0/c,1.4,1.6,1.8
P 2, Temsr 2.4 I1-0/c, 2.9

TectupoBanue
IIpencrasienue
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3¢ heKTUBHO

P 3, Temsr I1-0/c, 3.4, 3.6

pe3yJIbTAaTOB MPAKTUYECKUX

B3aUMOJIEHCTBOBATD C (P4, Temn1 4.4,4.8,4.10,4.11 paboT
KOJUICTaMH,  PYKOBOZACTBOM, | P 5 Temnr 5.4, 5.7, 5.9, 5.10 KonTponpHas pabota
KIHCHTAMH P 6, Tembl 6.5, 6.6 BeinosaHeHne

P 7, Temwsr 7.2, 7.5, 7.7 II-o/c, 7.8, | 5K3aMEHAIIMOHHBIX 3aTaHUN

7.107.13,7.15,7.17

P 8, Temrul 8.4, 8.5, 8.6

P 9, Temnr 9.3, 9.6, 9.9, 9.11, 9.16,

9.17,9.18,9.20

P 10, Temsr 10.3, 10.7, 10.10, 10.16,

10.18, 10.20

P 11, Temsr 11.2, 11.6 II-o/c, 11.9,

11.13,11.14

P 12, Temsr 12.2, 12.5

P 13, Temsr 13.2, 13.6, 13.9, 13.12,

13.13

P 14, Temsr 14.4, 14.6, 14.11, 14.12
OK 05. Ocymecreuars (P 1, Tema 1.3 I1-o/c, 1.4, 1.6, 1.8 TectupoBanue
YCTHYXO ¥ NHUCBMEHHYIO |P 2 Tewmnl 2.4 I1-o/c, 2.9 [IpencraBienue
KOMMYHHKALIHMIO Ha 'p 3 Tewmsr I[1-0/c, 3.4, 3.6 pe3yIbTaTOB MPAKTHUECKUX
TOCY/IAPCTBCHHOM  A3BIKC € 1p 4 Temp1 4.4, 4.8, 4.10, 4.11 pabot
yacrom ocodenHoCTeli P5, Temrr 54,5.7,5.9,5.10 KonrponbHas pabota
COUMAIBHOTO 1 KYIPTYPHOTO | p 6, Temn1 6.5, 6.6 Brinonnenue

KOHTCKCTa

P 7, Temwm 7.2, 7.5, 7.7 II-o/c, 7.8,
7.107.13,7.15,7.17

P 8, Temrul 8.4, 8.5, 8.6

P 9, Temnr 9.3, 9.6, 9.9, 9.11, 9.16,

9.17,9.18,9.20

P 10, Temsr 10.3, 10.7, 10.10, 10.16,
10.18, 10.20

P 11, Tems! 11.2, 11.6 II-o/c, 11.9,
11.13,11.14

P12, Temsr 12.2, 12.5

P 13, Temsr 13.2, 13.6, 13.9, 13.12,
13.13

P 14, Tems! 14.4, 14.6, 14.11, 14.12

AK3aMEHAIIMOHHBIX 3aIaHUU

OK 06.
IpaxIaHCKO-
MNaTPUOTUYECCKYIO TO3UIIHIO,
JIEMOHCTPUPOBATh
OCO3HAaHHOE TIOBEICHHWE Ha
OCHOBE TPaTUIIIOHHBIX
00IIEeYeTOBEIECKUX
LIEHHOCTE, MIPUMEHSTh
CTaHIapThI
AHTHKOPPYIIIHOHHOTO
MOBEJCHUS

[IposBasATE

P1,Temal1l31I1-0/c,1.4,1.6,1.8

P 2, Temsr 2.4 I1-0/c, 2.9

P 3, Temsr I1-0/c, 3.4, 3.6

P4, Tems1 4.4,4.8,4.10,4.11

P 5, Tembr 54,5.7,5.9,5.10

P 6, Temsl 6.5, 6.6

P 7, Temm 7.2, 7.5, 7.7 II-o/c, 7.8,
7.107.13,7.15,7.17

P 8, Temrnl 8.4, 8.5, 8.6

P 9, Temnr 9.3, 9.6, 9.9, 9.11, 9.16,
9.17,9.18, 9.20

P 10, Temsr 10.3, 10.7, 10.10, 10.16,

TectupoBanue
IIpencrasienue
Pe3yNbTAaTOB MPAKTUUECKUX
pabot
KonTponbHas pabora
Brimosnnenue

AK3aMEHAIIMOHHBIX 3aIaHUU
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10.18, 10.20

P 11, Temst 11.2, 11.6 II-o/c, 11.9,
11.13,11.14

P 12, Temsr 12.2, 12.5

P 13, Tems! 13.2, 13.6, 13.9, 13.12,
13.13

P 14, Tems! 14.4, 14.6, 14.11, 14.12

OK 07.
COXPaHCHHUIO
cpensl,
pecypcocOepeeHHIO,

3¢ (HeKTUBHO JCHCTBOBATH B
YPE3BBIYANHBIX CUTYAIUSIX

CopneicTBOBaTh
OKpY>Karolen

P1, Temal.31II-0/c,1.4,1.6,1.8

P 2, Temsr 2.4 T1-0/c, 2.9

P 3, Tems! I1-0/c, 3.4, 3.6

P4, Tems1 4.4,4.8,4.10,4.11

PS5, Temsr 5.4,5.7,5.9, 5.10

P 6, Tems1 6.5, 6.6

P 7, Temwr 7.2, 7.5, 7.7 II-o/c, 7.8,
7.107.13,7.15,7.17

P 8, Temsr 8.4, 8.5, 8.6

P 9, Temsr 9.3, 9.6, 9.9, 9.11, 9.16,
9.17,9.18, 9.20

P 10, Temsr 10.3, 10.7, 10.10, 10.16,
10.18, 10.20

P 11, Temsr 11.2, 11.6 IT-o/c, 11.9,
11.13,11.14

P12, Temsr 12.2, 12.5

P 13, Temsnr 13.2, 13.6, 13.9, 13.12,
13.13

P 14, Temsl 14.4, 14.6, 14.11, 14.12P
14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5
II-o/c, 14.6

TectupoBanue
[IpencraBnenue
Pe3yJabTaTOB NPAKTUYECKUX
pabot
KonTtposbHas
Brinosninenue
9K3aMEHAIIMOHHBIX 3aJaHUI

pabora

IIK 1.1 Br1sBnaTS,
pa3pabaThIBaTh u
COTIPOBOXKIaTh TPEOOBAHUS K
OTJENbHBIM GyHKIUSM
CUCTEMBI

P 1, Tema1.311-0/c,1.4,1.6,1.8

P 2, Temsr 2.4 T1-o/c, 2.9

P 3, Tems! I1-0/c, 3.4, 3.6

P4, Temrr4.4,4.8,4.10,4.11

PS5, Temsr 5.4,5.7,5.9,5.10

P 6, Tems1 6.5, 6.6

P 7, Temwmr 7.2, 7.5, 7.7 II-o/c, 7.8,
7.107.13,7.15,7.17

P 8, Temsr 8.4, 8.5, 8.6

P 9, Temsr 9.3, 9.6, 9.9, 9.11, 9.16,
9.17,9.18,9.20

P 10, Temsr 10.3, 10.7, 10.10, 10.16,
10.18, 10.20

P 11, Temsr 11.2, 11.6 IT-o/c, 11.9,
11.13,11.14

P12, Temnr 12.2, 12.5

P 13, Temn 13.2, 13.6, 13.9, 13.12,
13.13

P 14, Temnr 14.4, 14.6, 14.11, 14.12

[IpencraBnenue
pe3yNbTaToB
MPaKTUYECKUX PadoT

IIK 3.1 PaspabareiBaTh

P 1, Tema 1.3 I1-o/c, 1.4,1.6,1.8

[IpencraBnenue
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MpPOrpaMMHBIE MOIYIH IS
WHTEIUICKTYaIbHBIX
WHTETPAIMOHHBIX PEIICHUI.

P 2, Temsr 2.4 I1-0/c, 2.9

P 3, Temsr I1-0/c, 3.4, 3.6

P4, Tems1 4.4,4.8,4.10,4.11

P5, Tembr 54,5.7,5.9,5.10

P 6, Temsl 6.5, 6.6

P 7, Temwm 7.2, 7.5, 7.7 II-o/c, 7.8,
7.107.13,7.15,7.17

P 8, Temrul 8.4, 8.5, 8.6

P 9, Temnr 9.3, 9.6, 9.9, 9.11, 9.16,
9.17,9.18, 9.20

P 10, Temsr 10.3, 10.7, 10.10, 10.16,
10.18, 10.20

P 11, Temsr 11.2, 11.6 IT-o/c, 11.9,
11.13,11.14

P12, Temsr 12.2, 12.5

P 13, Temsr 13.2, 13.6, 13.9, 13.12,
13.13

P 14, Temsr 144, 14.6, 14.11, 14.12

pe3yabTaToB
NPaKTUYECKUX paboT

IIK 4.2 BuInomHATE
nmpeoOpa3oBaHUe  JTAHHBIX,
CBSI3aHHBIX C HM3MEHEHHSIMHU
CTPYKTYPBI JOKYMEHTOB

P1, Temal.31II-0/c,1.4,1.6,1.8

P 2, Temsr 2.4 I1-0/c, 2.9

P 3, Tems! I1-0/c, 3.4, 3.6

P4, Temsr 4.4,4.8,4.10,4.11

P 5, Temsr 5.4,5.7,5.9,5.10

P 6, Temr1 6.5, 6.6

P 7, Temwr 7.2, 7.5, 7.7 II-o/c, 7.8,
7.107.13,7.15,7.17

P 8, Temsl 8.4, 8.5, 8.6

P 9, Temsr 9.3, 9.6, 9.9, 9.11, 9.16,
9.17,9.18,9.20

P 10, Temsr 10.3, 10.7, 10.10, 10.16,
10.18, 10.20

P 11, Temsr 11.2, 11.6 II-o/c, 11.9,
11.13,11.14

P 12, Temsr 12.2, 12.5

P 13, Temsr 13.2, 13.6, 13.9, 13.12,
13.13

P 14, Temnr 14.4, 14.6, 14.11, 14.12

IIpencraBienue
pe3ybTaToOB
MPaKTUYECKUX PadoT
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