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1. O0mas xapakrepucTuka padoueil nporpaMmsl 001eo00pa3oBaTe/IbHOM
AUCUMILNIMHBI «MaTeMaTHKa»

1.1. MecTo JAUCHMIUVIMHBI B  CTPYKType  mnpodeccuoHAIbLHOR
o0pa3zoBartesbHOI mporpammsel CIIO:

O6mieobpa3zoBaTenbHas qucHUILUIMHA «MaTeMaTukay sBIsSETCS
00s13aTeNIbHON YacThiO 00111€00pa30BaTEILHOrO KA 00pa3oBaTEIbHON
nporpamMmbl B coorBeTcTBUU ¢ I'OC 09.02.07 UndopmanmoHHbIe CUCTEMBI U
IpOrpaMMHUpPOBAHHUE.

1.2. Hequ 1 mi1aHupyeMble pe3yJbTaThl OCBOCHUS JUCHUIJINHBI:

1.2.1. leap qucuMnInHbI

Conepxanue MPOTrpaMMbl 001eo0pa3zoBaTebHON JCIIUTIIIMHBI
«MareMatuka) HalpaBlI€HO Ha JOCTHXKEHHE pe3yJbTaTOB €€ HW3Y4YeHHUS B
cootBercTBUM ¢ TpeboBaHusimu PI'OC COO c yuerom mnpodeccuoHaIbHOM
HarnpasieHHoctu ®I'OC CIIO.

1.2.2. Ilnanupyemble Ppe3yJbTaTbl OCBOCHHUS  001Ie00pa3oBaTeLHOM
aucUIUInHbI B cooTBeTcTBUH ¢ @I'OC CIIO u Ha ocHoBe PI'OC COO

Oco0oe 3HayeHne TUCHUIUIMHA uMeeT ipu hopmupoBanuu U pazsutuu OK u
IK .



O0mme KOMNEeTeHIIUHA

Ilnanupyembie pe3yJibTaTbl 00yUeHHsI

OO01mue

JucuMnianHapHbie

OK 01 BriOupaTh criocoObl perieHus 3a1au
Npo¢eCCUOHATBHON JAESATEIbHOCTH
NPUMEHUTEIBHO

K pa3Iu4YHbIM KOHTEKCTaM

- TOTOBHOCTb K TPYyZy, OCO3HAaHHE

[ICHHOCTH MacTepCTBa,
TPYI0TI00HE;
-  TOTOBHOCTh K  aKTHBHOW

NEITEIbHOCTH TEXHOJOTHYECKOU
M COLMAIBHON HaNpaBJICHHOCTH,
CIIOCOOHOCTD WHUIUUPOBAT,
MJIAHUPOBATh U CAMOCTOSITEJIBHO
BBITIOJIHATH TAKYIO JIESITEIbHOCTD;
- WHTEpeC K pas3IMuHbIM chepam
npodeccuoHaIbHON
eATEIILHOCTH,
OBnazieHue YHUBEPCAIbHBIMU
yaeOHBIMH IT03HABaTEJILHLIMH
TEHCTBUSAMU:

a) 6a30BbIC JTOTUYECKHUE JICHCTBHUS:

- CaMOCTOSITETILHO
dbopmynrpoBaTh H
AKTyaJIN3UPOBATh npoodiiemy,

[paccMaTpUBaTh €€ BCECTOPOHHE;
- YCTaHaBIIMBATh CYIIECTBEHHBIN

-BJIAJIETh METOAAMU JOKa3aTEIbCTB,
aNrOpUTMaMHU PEIICHUA 3a]1a4; YMEHUE
dbopMyIUpOBaTh ONPEIETICHHUS, AKCUOMBI 1
TEOPEMBI, IPUMEHATH UX, TPOBOAUTH
TOKa3aTEIbHbIE PACCYKICHHUS B XOJI€
pellieHus 3a/1ay;

- YMETb ONEPUPOBATH MOHSITUAMU: CTETICHb
qucIia, JIorapuM 4nciia; yMEHUE BBIOJTHATH
BBIUMCIICHUE 3HAUYCHUN U TpeoOpa3zoBaHus
BBIPAKEHU CO CTETIEHSIMU U Jiorapu@mamu,
npeoOpa3zoBaHus APOOHO-PAIIMOHATBHBIX
BBIPAKEHU M

- YMETbh ONEPUPOBATH MOHATUIMU:
pallMOHAJIbHbBIE, UPPAILIMOHAIbHBIE,
MOKa3aTEeIbHbIE, CTCIICHHBIE,
norapupMuyYecKre, TPUrOHOMETPUIECKUE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

- YMETH OTEpUPOBATH MOHATHAMU: HYHKIIUS,
HenpepbIBHAS (DYHKITNS, TIPOU3BOTHAS,
nepBooOpa3Hasi, ONpeaeICHHbIM HHTETPal;
YMETh HAXOJUTh MMPOU3BOIHBIC

[MPU3HAK MWK OCHOBAHHA  IJIA

DIIEMEHTAPHBIX (DYHKITHH, HCTIOIB3YS




CpaBHEHHS, KilacCUPUKALMK U
0000IIICHMS,

- ONPENENATh UEIN AeATEIbHOCTH,
3a/laBaTh MapameTpbl U KPUTEPUU
WX TOCTH)KEHUS,

- BBISBIATH 3aKOHOMEPHOCTH U
POTUBOPEUHUS B
[paccMaTpUBAEMBbIX SIBJICHUAX;

BHOCHUTD KOPPCKTUBBI B

ACATCIIBHOCTD, OLICHHNBATb
COOTBCTCTBHC PC3YJILTATOB LICIIAM,
OOCHHUBATb PHUCKH HOCJ'IG,IICTBI/Iﬁ
JICATCIIBHOCTH,

Pa3BUBATH

KpCaTuBHOC

MBIIIJICHUEC IIpu PCUICHHUHN

PKU3HEHHBIX MPOOIeM
0) 0a30BbIC  HCCIEIOBATEIBCKHE
IeNCTBUA:

- BIAJCTh HaBBIKAMHU Y4eOHO-
MCCIIEIOBATEIBCKON U MPOEKTHOU
e TETHbHOCTH, HABBIKAMH
paspenieHus mpooiem;

BBIABIIATH IMPUYINHHO-

CJIICACTBCHHBIC CBA3HU U

CIPaBOYHBIC MaTePUAJIbI, HCCIIEIOBATh B
MPOCTEHIIINX Caydasx GYHKIIUA Ha
MOHOTOHHOCTH, HAXOJIUTh HAUOOJIBIIINC U
HAaUMEHBIITNE 3HAYCHUS (DYHKIIUI; CTPOUTH
rpaKu MHOTOYICHOB C UCITOJIb30BAaHUEM
armapaTa MaTeMaTHYeCKOTO aHAJIN3a,
MPUMEHSTH IPOU3BOIHYIO ITPH PEIICHUN
3aJ1a4y Ha JIB)KCHHE, periaTh MPaKTHKO-
OpPHUEHTUPOBAHHBIC 33/1a4M HA HAUOOJIBIITUE U
HAaUMEHBIITUE 3HAYCHUS, HAa HAX0XKICHHEC
MyTH, CKOPOCTH U YCKOPCHHSI;

- YMETh OTIEpUPOBATH TOHATHIMH:
parrioHaNbHast PYHKINS, TOKa3aTeIbHAS
byHKIMSA, cTeneHHas QyHKITHS,
norapudmudeckas GyHKIHS,
TPUTOHOMETpUUYeCcKre (PYHKITMH, 0OpaTHBIC
(GYHKIMHM; yMEHUE CTPOUTH TpauKH
W3YYCHHBIX (QYHKIUN, UCTIOIB30BaTh TpaduKu
MPY U3yYEHUH MIPOIIECCOB U 3aBUCUMOCTEM,
MpY pelIeHUH 3a7a4 U3 APYTUX yueOHBIX
MPEIMETOB U 33J1a4 U3 PEabHOMN KU3HU;
BEIpaKATh (HOPMYTIaMU 3aBUCUMOCTH MEXTY
BEITMYMHAMU;

- YMETh PeIIaTh TEKCTOBBIE 3a]]a4 Pa3HBIX




AKTYyaJU3UPOBATh 3aauvy,

BbIJIBUT'aTh T'MIIOTC3Yy €€ PCIICHUS,

HaXOJUTh apryMEHTHI 151
TOKa3aTeNbCTBA CBOMX]|
YTBEPKICHUN, 3a/1aBaTh

napaMeTpbl U KpUTEPUU PEILICHUS;
- AHAJIU3UPOBATH IOJYYCHHBIC B

X04€ peUICHUA 3aJa4yH

PC3YJIbTAThI, KPpUTHUYCCKH

OLCHHMBATb HX OOCTOBCPHOCTD,

[IPOTHO3UPOBATL HN3MCHCHHC B

HOBLIX YCIIOBUAX,
YMCTh IICPCHOCHUTL 3HAHUSA B

MI03HABATEIFHYIO 151
MPaAKTUYECKYIO obnactu
KI3HEICITCIbHOCTH;

- YMETb UHTETPUPOBATH 3HAHUS U3
[Pa3HBIX MPEMETHBIX 00JIaCTEH;

BBIJABUI'AaTh HOBBIC niacu,

npejjaraTh OpUTHHAJIbHbIC
MOXO/Ibl U PEILICHUS;

1 CIIOCOOHOCTH X MCIIOJIL30BAHUS
B MO3HABATCJILHOM M COIMAJIbHOM

MTPAKTUKE

TUIIOB (B TOM YHUCJIE HA MPOLICHTHI, I0JIU U
JacTH, Ha JBWKEHUE, pabOTy, CTOUMOCTD
TOBapOB U YCIIyT, HAJIOTH, 3a/1a4u U3 00J1acTh
YIIPABJICHUS TUYHBIMU U CEMENHBIMU
(¢buHaHCaMU); COCTaBJISTh BBIPAXKEHUSI,
YpaBHEHU S, HEPABEHCTBA U UX CUCTEMBI 110
YCJIIOBHIO 3aJ]a4M, UCCIEA0BATh NOJYYEHHOE
peleHre U OlIEHUBATh MPaBI0NOI00HOCTD
PE3yJIbTATOB;

- YMETb ONEPUPOBATH MOHITUAMU: CPEIHEE
apudmeTryeckoe, MeIaHa, HauboJbIIIee U
HAaVMEHbIIIEE 3HAUYCHHUS, pa3Max, JUCIIEPCU,
CTaHIapTHOE OTKJIOHEHUE YHUCIOBOT0O Habopa;
YMETb U3BJIEKATh, UHTEPIIPETUPOBATH
nH(OopMaIHio, IPeACTaBICHHYIO B TaOIHIAX,
Ha Auarpammax, rpadukax, OTpakarolIyro
CBOMCTBA PEAIBHBIX MTPOLIECCOB U ABJICHUM;
MPEICTaBIATh HH(POPMAIUIO C TTOMOIIIBIO
TAOJINII U TUATPaMM; UCCIIEIOBATh
CTaTUCTUYECKUE JAaHHBIEC, B TOM YHUCIIE C
MpUMEHEHHEM TpadUueCKUX METO/IOB U
DIIEKTPOHHBIX CPEJICTB;

- YMETh ONIEPUPOBATH MTOHATUSIMMU:
CIIy9aifHBIN OTIBIT U CITy4aifHOE COOBITHE,




BEPOSITHOCTD CIYy4YaHOTO COOBITHUS; YMEHUE
BBIUUCIISITh BEPOSITHOCTD C UCIIOJIb30BAaHUEM
rpa@uuecKux METOA0B; MPUMEHSITh (POPMYJIbI
CIIOKEHHUSI U YMHOXEHUS BEPOSITHOCTEH,
KOMOUHATOpPHBIE (AaKThI U (GOPMYIIBI ITPH
[pEIIeHUH 3a/a4; OLIEHUBATh BEPOSITHOCTU
[peabHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4ailHBIMU BEJTMYMHAMU; YMEHUE
PUBOJIUTH IPUMEPHI MTPOSBICHUS 3aKOHA
OOJIBIIMX YKCEI B IPUPOTHBIX U
OOI1IECTBEHHBIX SIBJICHUSIX;

- YMETb ONEPUPOBATH MOHATUAMM: TOUKA,
psiMast, MJI0CKOCTh, IPOCTPAHCTBO,
NIBYTPaHHBII YTroJ, CKpeluBarommecs
NpsiIMble, TApaIEIbHOCTh U
NEPIEHANKYIAPHOCTh IPSIMbIX U IIOCKOCTEH,
YTOJ1 MEX1y MPSMBIMH, YTOJI MEXAY IPIMOMN
1 TUIOCKOCTBIO, YTOJI MEXY TUIOCKOCTSIMH,
[PACCTOSIHME OT TOYKH JI0 TUIOCKOCTH,
[PACCTOSIHME MEXy PSIMBIMHU, PACCTOSIHUAE
MEXAY IUIOCKOCTSAMM; YMEHHE UCII0Ib30BATh
[P pEUICHUH 33724 U3yYEHHbIE (PAKThI U
TEOPEMBI IUIAHUMETPHUH; YMEHUE OLICHUBATh
pazMepbl 00BEKTOB OKPYIKAIOLIETO MHUPA;




- YMETh ONEPUPOBATH IOHATHAMHU:
MHOTOTPaHHUK, CEYEHNE MHOTOTpaHHHUKa,
KyO, mapajuieNenune 1, npu3Ma, Mupamuia,
dburypa ¥ MOBepXHOCTh BpaICHUS, ITUITHH]IP,
KOHYC, map, chepa, cedyeHus: GUrypsl
BpaIleHus, TNIOCKOCTh, Kacatomasics cepsl,
[IUIAHJIPA, KOHYCA, IJI0MIA b TOBEPXHOCTH
MUPaMUJIBI, TPU3MBbI, KOHYCAa, IIWIHH]IPA,
oAb cepul, 00beM Kyoa,
MPSIMOYTOJIEHOTO TIapaslieyeuIie/a,
MUpaMUIbl, TPU3MBI, IMJIMHIPA, KOHYCA,
[rapa; yMeHue n300pakaTb MHOTOIPaHHUKHU U
MOBEPXHOCTH BPAILEHHUS, UX CEYCHHS OT
PYKH, C IOMOIIbIO YEPTEIKHBIX HHCTPYMEHTOB
U DJIEKTPOHHBIX CPEJICTB; YMEHUE
pacro3HaBaTh CHMMETPHUIO B IPOCTPAHCTBE;
YMEHHE pacro3HaBaTh IPABUIIbHBIC
MHOTOTPaHHUKH;

- YMETh OTEPUPOBAThH OHITUSIMU: JBUKECHUE
B IIPOCTPAHCTBE, N0I00HBIE (DUTYPHI B
MPOCTPAHCTBE; UCIIOJIH30BATH OTHOIIICHUE
JI0111aJ1eH TOBEPXHOCTEN U 00BEMOB
M0I00HBIX GUTYpP TIPH PEIICHUH 33/1aY;

- YMETh BBIYHUCIISATH TEOMETPUICCKUC




BEJIMYUHBI (JIJIMHA, YTOJI, TJI0IIa b, 00bEM,
MJI0111a]1b IIOBEPXHOCTH ), UCIIOIB3YS
M3y4deHHbIE (DOPMYIIBI U METO/IbI;

- YMETh ONIEPUPOBATH MOHATUSIMMU:
MPSIMOYTOJIbHAsI CUCTEMa KOOPAMHAT,
KOOPJAMHATBI TOUKHU, BEKTOP, KOOPAUHATHI
BEKTOPA, CKAJISIPHOE MPOU3BEAECHUE, YOI
MEXK1y BEKTOpaMH, CyMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPA HA YHUCJIO; HAXOJIUTH C
MOMOIIBIO0 U3YUYCHHBIX (HOPMYJI KOOPIUHATHI
CEepeANHBI OTPE3KA, PACCTOSIHUE MEKY ABYMSI
TOUYKaMU;

-yMETb BBIOMPATH MOAXOASIINI U3yYeHHbBIN
METOJ JJIs pELICHUS 3a]lau, PacliO3HaBaTh
MaTeMaTu4Yeckue (hakThl U MAaTEMATUYECKUE
MOJIENIN B IPUPOIAHBIX M OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHUE MPUBOIUTD
[MPUMEPBI MATEMATUYECKUX OTKPBITUN
[POCCHICKOW U MUPOBOW MaTeMaTUYECKOU
HayKH.

-YMETH ONIEPUPOBATH MOHITUIMMU:
ONpeAesIeHNnEe, AKCUOMa, TEOPEMA, CIIEICTBUE,
CBOWCTBO, ITPU3HAK, JOKa3aTEIbCTBO,
[PaBHOCWIbHBIC (DOPMYITUPOBKU; YMEHUE

10



dbopmynupoBaTh 00OpaTHOE U
MTPOTHUBOIIOJIOKHOE YTBEPIKICHHUE, IPUBOIUTH
MPUMEPHI U KOHTPIIPUMEPBI, UCITOJIH30BATh
METOJI MATEMAaTHYECKON WHAYKITUY;
MPOBOUTH JIOKA3aTEIIbHBIC PACCYKICHUS MTPU
[PEIICHUH 3a]1a4, OIICHUBATH JIOTHYCCKYIO
MPABUIIBHOCTD PACCYKICHU;

- YMETh ONEPUPOBATH OHITHUAMMU:
MHOKECTBO, ITOJIMHOYKECTBO, OIIepaIiuy HaJl
MHOYKECTBAMH; YMEHHUE MCTIOJIb30BaTh
TCOPETHKO-MHOYKECTBEHHBIN armapat JJis
OIMCAHUS peabHBIX MMPOIECCOB U SIBICHUN
NIPU PEIICHUH 33724, B TOM YHCIIE U3 APYTUX
y4eOHBIX MTPEIMETOB;

- YMETh OTICpUPOBATH MOHATHIMH: Tpad,
CBSI3HBIN Tpad, AepeBo, MUK, Tpad Ha
TUIOCKOCTH; YMCHHE 33/1aBaTh U ONMCHIBATH
rpadbl pa3TUYHBIMU CIIOCOOAMU;
MCIIOJIb30BaTh Tpadbl MpU PEIICHUH 33/1a4;

- YMETH CBOOOTHO OTIEPUPOBATH MOHATUIMMU:
COUueTaHUe, MePEeCTaHOBKA, YUCIIO COUCTAHUM,
YICIJIO IEPECTAHOBOK; OMHOM HbIOTOHA;
YMEHHE TPUMEHSITh KOMOMHATOPHBIE (PAKTHI U
pacCy>KIeHUS JUTsl pEeIIeHus 3a/1a4;

11




-YMETh ONEPUPOBATH MOHITUIMU
HATYPAJIBHOE YUCIIO0, LIEJIOE€ YUCIIO, OCTATOK
10 MOAYJIIO, PALMOHAIBHOE YHCIIO,
MPPALMOHAIBHOE YHUCII0, MHOKECTBA
HaTypaJbHbIX, LEJIbIX, PAlMOHAIbHBIX,
NIECTBUTENILHBIX YHCEN; YMEHUE
MCII0JIb30BATh MTPU3HAKHU JIETUMOCTH,
HaUMEHbBIINI OO NEIUTENb U
HavMEHbIIIee 0011Iee KpaTHOE, aTOPUTM
EBKIIMIa pU pEIICHUH 3a]1a4; 3HAKOMCTBO C
[Pa3JIUYHBIMU MO3UIITUOHHBIMU CUCTEMAMH
CUMCJICHUS,

- yMeTh CBOOOJTHO OTIEPUPOBATH OHATHUSIMHU:
CTEMEHB C LIEJIBIM IT0KA3aTeJIEM, KOPEHb
HATYPAIBHOW CTEIIEHU, CTENEHD C
PALMOHAIBHBIM TOKA3aTeNIEM, CTETICHb C
ECTBUTEIILHBIM (BEIIECTBEHHBIM )
oKaszaTesieM, JJorapudm duciia, CHHYC,
KOCHUHYC M TAHT€HC MPOU3BOJIBHOTO YHCIIA;

- YMETh ONIEPUPOBATH MTOHSITUIMM:
TOXIECTBO, TOXKJIECTBEHHOE ITpeoOpa3oBaHue,
ypaBHEHHUE, HEPABEHCTBO, CUCTEMA
YpPaBHEHUN W HEPABEHCTB, PABHOCUJIBHOCTh
YpaBHECHUI, HEPABEHCTB U CUCTEM,

12



paIMoHaNIbHEIE, UpPAIlMOHAIIBHEIE,
MOKa3aTeIbHbIC, CTCTICHHEIE,
orapu(pMUIECKre, TPUTOHOMETPUICCKUC
ypaBHCHHS, HEPABEHCTBA U CUCTEMBI; YMEHHUE
periaTh ypaBHEHUS, HEPABEHCTBA U CUCTEMBI
C TIOMOIIBIO PA3TMYHBIX MIPUEMOB; pelIaTh
YpaBHCHHS, HCPABCHCTBA U CUCTEMBI C
apaMeTpOM; IPUMEHSATh YpaBHCHUS,
HEPABCHCTBA, UX CHUCTEMBI JIUIS PEIICHUS
MaTEeMaTHYCCKUX 3a7a4 U 3a/1a4 U3
Pa3IMYHBIX 00IacTel HAYKHW U peaslbHOM
PKU3HU;

-yMETh CBOOOTHO OTIEPUPOBATH MOHITHIMH
rpaduk GyHKIUH, oOpaTHas QYHKIUA,
KOMITO3UITUS (PYHKIIMHA, THHEHHAs QYHKITUA,
KBaJpaTuaHas QYHKIUS, CTeIIeHHAsS QYHKITUS
C IIeTBIM TOKAa3aTeJIeM, TPUTOHOMETPHUICCKHE
dbyHKIIMK, 0OpaTHBIE TPUTOHOMETPHUECKHE
GbyHKIIMY, TOKa3aTeabHas U
morapudmudeckas QyHKINH; yMEHHE
CTpOUTh Tpaduku GyHKITUN, BBITIOTHSATh
npeoOpa3oBanus rpaguKoB QYyHKIIHIA;
YMEHHE MCTIOIb30BaTh rpaduKu GyHKITUN IS
M3YYCHHS TIPOIECCOB U 3aBUCUMOCTEH MTPHU

13



pEIICHUY 3a/1a4 U3 APYTUX YU4EOHBIX
MPEIMETOB U U3 PEATbHOM )KU3HH; BEIPAXKATh
dbopmysaMu 3aBUCUMOCTH MEXKTY
BEJIMUMHAMU;

yMEHHE CBOOOHO ONEPUPOBATH MOHITUSIMHU:
YETHOCTh ()YHKIIUHU, IEPUOJTUYHOCTD
GyHKIMY, OTPAaHUYEHHOCTh (PYHKIIUH,
MOHOTOHHOCTH ()YHKIIHH, SKCTPEMYM
GbyHKIMM, HAauOOJIbIlIee U HAMMEHBIIIEe
3Ha4YCHUS (DYHKIIUU HA IPOMEKYTKE;, YMCHHUE
MPOBOJUTH UCCIIEIOBaHNE (DYHKIINH;

YMEHHE HCTOIb30BaTh CBOMCTBA U rpaduKu
GyHKIMN 1)1 pelIeHus] ypaBHEHUH,
HEPABEHCTB U 33/1a4 C MapaMeTPaAMU;
M300paXkaTh HA KOOPJAUHATHOM MIIOCKOCTH
MHO>KECTBA PEIICHUN YpaBHEHUH, HEPABEHCTB
U UX CUCTEM;

-yMeTbh CBOOOJTHO ONEPUPOBATH MOHATUSIMH:
MOCIICIOBATEIIBHOCTD, apru(pMeTHIeCKas
[IPOTpeCCUsl, FEOMETPUYECKAS IPOIPECCH,
OECKOHEUHO YOBIBAIOIAsi TEOMETPUUYECKAS
[IPOTPECCHsl; YMEHNE 3a/1aBATh
[TOCJICIOBATEIILHOCTH, B TOM YHUCIIE C
MOMOIIBI0 PEKYPPEHTHBIX (POPMYIT;
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- YMETh OTNIEpPUPOBATH MOHATHIMH:
HETIPEPBIBHOCTH (DYHKITUU, aCUMIITOTHI
rpaduka GyHKUIHUH, IEpBasi U BTOPAs
NpOU3BOAHAS (PYHKIINU, TEOMETPUICCKHUI 1
(bu3HUecKil CMBICT TPOU3BOIHOM,
nepBooOpa3Hasi, OnpeeIeHHbIA HHTErpal;
YMEHHE HAaXOJAUTh aCUMITOTHI rpaduka
(GYHKIIMW; YMEHUE BBIYHUCIATH TPOU3BOIHBIC
CYMMBI, TPOU3BEICHNUSI, YACTHOTO U
KOMITO3UIIUK (DYHKITMI, HAXOUTh YPaBHECHUE
KacaTeJIbHOU K TpaduKy QyHKIINH;

YMEHHE HCTOIb30BaTh MPOU3BOIHYIO IS
ycciie1oBaHus (PYHKITUH, 1T HAXOXKIACHUS
HAWTYYIIETO PEIIeHUs B MPUKIATHBIX, B TOM
YICIIe COI[MAIIbHO-DPKOHOMUYECKUX U
bu3ruecKuX 3aa4dax, s onpeaeIcHus
CKOPOCTH M YCKOPEHUS; HAXOAUTD IJIOMIATN U
00BbeMBI (PUTYpP C TOMOIIBIO HHTETPaJIa;
MPUBOIUTH TPUMEPHI MATEMATUYECKOTO
MOJIEJTUPOBAHUSI C TOMOLIBIO

i epeHInanbHbIX YPaBHEHUI;

- YMETh OTEPUPOBATH OHITHSIMHU:
KOMILIEKCHOE YHCIIO, CONPSHKEHHBIE
KOMIIJICKCHBIE YHCTIa, MOJIYJIb U apPTYMEHT
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KOMILIEKCHOTO Yucia, hopma 3amnucu
KOMILUIEKCHBIX YHCell (TeoMeTprIecKas,
TPUTOHOMETpUYECKas U anreOpandeckas);
YMETb MTPOU3BOJUTH ApU(PMETHICCKHIE
NEHCTBHS ¢ KOMIUIEKCHBIMU YHCTIAMH;
MIPUBOAHUTH MIPUMEPHI HCIIOJIb30BAHUS
KOMILUIEKCHBIX YHUCEIT;

- YMETh CBOOOTHO ONEPUPOBATH MOHATUAMMU:

cpenHee apupMeTHIEeCKOe, MeIHaHa,
HaUOOJIbIIICE M HAMMCHBIIICEC 3HAUCHMS,
pa3Max, TUCTIEpCHSsl, CTAHJAPTHOE
OTKJIOHCHHE JJISI OTIICAHUS YMCIIOBBIX
NTaHHBIX; YMEHHUE HCCIIEI0BATh
CTaTUCTUYECKHE JaHHBIC, B TOM YHCIIC C
PUMEHEHUEM TPadUICCKIX METOJIOB U
DIIEKTPOHHBIX CPEJICTB; TpadUIeCKH
WCCIICJIOBATh COBMECTHBIC HAOIIOICHHUS C
MOMOIIBIO TUarPaMM PaCCEUBAHUS U
JIMHEMHON PErpeccuu;

- YMETh HAXOJUTh BEPOSITHOCTU COOBITUH C
MCIIOJIb30BaHNEM TpahUUECKUX METOJIOB;
MPUMEHSTH JJI PEIIeHUs 3a1a4 PopMYyIIbI
CIIOKEHUS M YMHOXEHUST BEPOSITHOCTEH,
(dbopMyITy TIOJTHON BEPOSITHOCTH, (HOPMYITY
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bepHyIin, KOMOMHATOPHBIE (PaKThI U
(bOopMyIIbl; OLIEHUBATH BEPOSITHOCTH PealbHBIX
COOBITHI; YMEHHE ONIEPUPOBATH MOHATUSIMMU:
Clly4yaliHasi BEJIMYMHA, PacIpeacIcHUue
BEPOSITHOCTEN, MATEMaTHUYECKOE 0KUIAHUE,
UCTIEPCHS] U CTAaHAAPTHOE OTKIIOHEHHE
CIIy4ailHOW BETUYMHBI, (QYHKIIHH
pacrpeneneHus U IIOTHOCTH PABHOMEPHOTO,
MOKa3aTEIbHOTO U HOPMAJIbHOIO
pacrpeeneHnii; yYMEHUE UCIIOJIb30BATh
CBOMCTBA M3YYEHHBIX PaCIpeAeIeHUN 115
peleHns 3a1a4; 3HAKOMCTBO C IMMOHATHSIMU:
3aKOH OOJIBIIIUX YKCEI, METO/IbI BRIOOPOYHBIX
VCCIIEJOBAHUI;, YMEHUE TPUBOAUTH TPUMEPHI
MPOSIBIICHUS 3aKOHA OOJIBIINX YUCEN B
MPUPOJIHBIX U OOIIECTBEHHBIX SIBJICHUSAX;

- YMETh CBOOOTHO OTMIEPUPOBATH MOHATUIMMU:
TOYKa, PSIMasi, INIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, JIyY, IIJIOCKUM yroJj, ABYTPaHHbBIN
YTOJ1, TPEXTPAHHBIN yIoJl, IEPECEKAIOIIMNECH,
napaJiyIesIbHbIE U CKPEIIMBAOIIUECS MTPSIMBIE,
NapaJlyIeIbHOCTD U NEPIEHAUKYIIIPHOCTD
MPSIMBIX U IUNIOCKOCTEN, YTOJI MEXKY
MPSIMBIMU, YTOJI MEXIY MPSAMOM 1
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TUIOCKOCTBIO, YTOJI MEKIY TUIOCKOCTSIMHU;
YMEHHE MCTIOJb30BaTh MPU PEIICHUH 33124
M3y4YCHHBIC (DAKTHI U TEOPEMBI TUTAHUMETPHUH;
YMEHHE OLICHUBATh pa3Mepbl 00BEKTOB B
OKpYXaloleM MUPE;YMEHHUE OIePUPOBAThH
MOHATHSIMU: MHOTOT'PaHHHK, CCUCHUE
MHOTOTPaHHUKA, PAaBUIIbHBIN
MHOTOTPaHHUK, IPU3Ma, MUpaMuia, Gurypa u
MOBEPXHOCTh BPAIICHUS, [IMJIUHAD, KOHYC,
mrap, cepa, pa3BepTka MOBEPXHOCTH,
CeueHUs KOHyCa U IIJINHPA, TapajlieTbHbIE
OCH WJIM OCHOBaHUIO, CEUYCHHUE TI1apa,
TUIOCKOCTb, Kacaromascs chepsl, IMIHHIPA,
KOHYCa; YMEHHE CTPOUTH CEUCHUE
MHOT'OTpaHHHKa, U300pakaTh
MHOTOTPaHHHUKH, (PUTYpPBI ¥ TTOBEPXHOCTH
BpAIlEHUS, X CCUCHUS, B TOM YHCIIC C
MOMOIIBIO SJIEKTPOHHBIX CPEJICTB; YMEHUE
MPUMEHSTH CBOMCTBA TEOMETPHUIECKUX
buryp, caMmocTosTeTLHO (POPMYIUPOBATH
OTIpEICIICHUSI N3y4aeMbIX (PUTYD, BBIJIBUTAThH
TUTIOTE3BI O CBOMCTBAX U MPU3HAKAX
reOMETPUIECKUX (PUTYpP, O0OCHOBBIBATH HIIH
OTIPOBEPTaTh UX; YMEHHE MPOBOIUTH
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KJaccu(UKAIUIo (GUTYp TIO pa3TINIHBIM
MpU3HAKaM, BBITTOJIHIATH HEOOXOIUMBIC
TOTIOJTHUTEIIBHBIE TTIOCTPOCHUS;

-yMeTbh CBOOOJTHO OIIEPUPOBATH MOHATHSIMH:
oAb GUrypsl, 00beM QUrypbl, BeIMUUHA
yTJ1a, PacCCTOSTHUE OT TOYKH JI0 TUIOCKOCTH,
[PACCTOSTHHE MEX]TY MPSMBIMHU, PACCTOSTHUAC
MEXTY TIOCKOCTSIMH, TUTOIIAIb cephl,
TIOIIAb TIOBEPXHOCTH IMTUPAMUJIBI, TPU3MBI,
KOHYyCa, IIUIUHIpa, 00beM Ky0a,
MPsIMOYTOJILHOTO Tapaljiesienunena,
MUpaMUIbl, TPU3MBbI, IMJIMHIPA, KOHYCA,
[1apa; yMeHUe HaXOJIUTh OTHOIIICHUE
00bEMOB TMOI00HBIX PUTYD;

- YMETh CBOOOTHO OMIEPUPOBATH MOHATUIMMU:
BYYKEHUE, TTApaUIeNIbHBIN TIEPEHOC,
CUMMETpHsI Ha TNIOCKOCTH U B TIPOCTPAHCTRBE,
MMOBOPOT, NMPe0Opa30BaHUE IMOI00US,

1o 00HbBIe (DUTYPHI; YMEHHE pacTiO3HABATH
paBHBIE U IOJJOOHBIE (PUTYPHI, B TOM YHCIIC B
MPHUPOJIE, UCKYCCTBE, apXUTEKType; YMEHUE
MCIIOJIb30BaTh T€OMETPHUUECKUE OTHOIICHHUS,
HAXOJIUTh TEOMETPUICCKUE BETMIHHBI
(InmuHa, yroJ, mwiolmaas, 00beM) npu
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pEIICHUY 3a/1a4 U3 APYTUX YU4EOHBIX
MPEAMETOB U U3 PEAIbHON KU3HU;

- YM€Th CBOOOTHO OTIEPUPOBAThH OHSATUSIMHU:
MPSIMOYTOJIbHAS CUCTEMA KOOPAUHAT, BEKTOD,
KOOPJAMHATHI TOYKH, KOOPJUHATHI BEKTOPA,
CyMMa BEKTOPOB, MPOU3BEJCHNE BEKTOPa Ha
YICJIO0, Pa3sIOKEHUE BEKTOpa 1Mo 0a3ucy,
CKaJIIpHOE TIPOU3BE/ICHUE, BEKTOPHOE
MPOU3BEJICHHE, YTOJI MEXTY BEKTOPAMU;
YMEHHE UCTIOIb30BaTh BEKTOPHBIN U
KOOPAMHATHBIN METOJI JIs pelIeHUs
rCOMETPUUCCKUX 3aJ1a4 U 33J1a4 JPYTrux
y4eOHBIX TTPEAMETOB; ONIEPUPOBATH
MOHATUSIMU: MaTpuna 2x2 u 3x3,
OTpeIeTUTEIh MATPHUIIBI, TEOMETPUUCCKUI
CMBICJT OTIPEISTTUTEIS;

- YMETh MOJICJIMPOBATh peajbHbIC CUTYaAIlUH
Ha SI3BIKC MAaTEMAaTUKH; COCTaBIISATh
BBIPA)KCHUS, YPAaBHEHUSI, HEPABEHCTBA U UX
CHUCTEMBI TI0 YCIIOBUIO 3aJ1a4l, UCCIIE0BATh
MOCTPOEHHBIE MOJICJIH C UCTIOJb30BAHUEM
arnmapara anreOpbl, HHTEPIPETUPOBATh
MMOJTy4YCHHBIN pe3yJbTaT; CTPOUTH
MaTeMaTHYECKHUE MOJEIHN C IIOMOIIBIO
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F€OMETPUYECKUX MOHSATUN U BEJIUYHH,
pelaTh CBA3aHHBIE C HUMU MTPAKTUYECKUE
3a/1a41; COCTABIIATh BEPOSITHOCTHYIO MOJIEIb
1 UHTEPHPETUPOBATH NMOJTYUYCHHBIN PE3YIIbTAT;
pellaTh NPUKJIAJAHBIE 3a1a4H CPEACTBAMU
MaTeMaTU4YECKOTO aHAJIN3a, B TOM YHCIIE
COLIMATTLHO-3KOHOMUYECKOT0 U (PU3UYECKOTO
XapaKkTepa;

- YMEHHE BBIOMPATH MOAXOASAIIUN METOT IS
pellieHus 3a]]a4i; MTOHUMAaHUE 3HAYUMOCTH
MaTeMaTUKU B U3YYEHUU TPUPOIHBIX U
OOIIECTBEHHBIX MTPOIIECCOB U SBJICHUI;
YMEHHE paclio3HaBaTh MPOSBICHUE 3aKOHOB
MaTeMaTHUKU B HCKYCCTBE, YMEHUE TPUBOIUTH
pUMEPBl MATEMATUYECKUX OTKPBITUI
[POCCUHCKOW U MUPOBOM MAaT€MaTHYECKOU
HayKH

OK 02 Hcnons30BaTh COBpeMEHHBIE cpefcTBa |[B 00nacTy 1IEHHOCTH HAyYHOTO

MMOMCKa, aHAJIN3a U UHTEePIIPETAIIUH MO3HAHMS:
nHpopManuu, 1 HHHOPMAITMOHHBIE -c()OpMHUPOBAHHOCTH
TEXHOJIOTHH JISl BEITIOJIHCHUS 3a/1a4 MHPOBO33PCHUS,
PO eCCHOHATLHON JICITCIIBHOCTH COOTBETCTBYIOIIIETO

COBPEMCHHOMY YpPOBHIO Pa3BHTHS

00IIIECTBEHHOM

YMETh OTIepUPOBATh MOHSITHSIMU:
panmoHanbHass ~ QYHKIOMS, TOKa3aTelbHas
byHKIHA, CTEIEeHHAs byHKIHA,
orapupmMuyecKas byHKIHSA,
TPUTOHOMETpUYECKHe (YHKIIUU, OOpaTHBIC
byHKIIMK; ~ yMEHHE  CTpOUTh  Tpaduku
W3YYCHHBIX ()YHKIIHHA, HCTIOIB30BaTh TpaduKu
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[PaKTUK{A,  OCHOBAaHHOTO  HA
uanore KYJIbTYp,
CIIOCOOCTBYIOIIETO  OCO3HAHMIO

CBOETr0 MeCTa B IMOJUKYJIBTYPHOM
MUDE;

- COBEPULICHCTBOBAaHUE S3BIKOBOU
M YWATATEIBbCKOU KYJIBTYPbl Kak|
CpEIICTBA B3aUMOJCHUCTBUS MEXKIY
ITFOAbMU Y IO3HAHUSI MUPA;

- OCO3HAaHHME LEHHOCTH HAY4YHOU
JIeSITEIbHOCTH, TOTOBHOCTb
OCYIIECTBIIATh  MPOECKTHYIO
MCCIIEOBATEIBCKYIO

NCATCIIBHOCTD HHANBUAYAJIbHO U B

151

rpyIime.
OBnazieHne YHUBEPCAIbHBIMU
yaeOHBIMH ITI03HABaTEJILHLIMH
IEHCTBUSIMU:

B) paboTa ¢ MHpOpPMAIIUCH:

- BJIaJIETh HABBIKAMHU TMOIYYCHUS
uHpOpMAIlMK U3  MCTOYHUKOB
Pa3HBIX THUIIOB, CaMOCTOSATEIHHO
OCYIIECTBIISITh

MOUCK, aHaJIu3,

CHCTCMAaTHU3allUuIO H

IPU W3YYEHHHM TNPOLIECCOB U 3aBUCHMOCTEM,
Opy peuleHUuH 3aJad M3 JAPYTUX Yy4eOHBIX
NpEAMETOB W 3aJad W3 PEalIbHOU KU3HH;
BbIpaXKaTh (HOpPMyJaMU 3aBUCHUMOCTU MEXAY
BEJINYNHAMM;

YMCTb OIICPUPOBATH ITOHATUAMMU .

TOKIECTBO, TOKJIECTBEHHOE NTPE0OPa30BaHMUE,
YpaBHEHUE,

HCPABCHCTBO, CUCTCMA

ypaBHCHI/Iﬁ N HCPABCHCTB, PABHOCHUIIBHOCTDH

YpaBHEHU, HEPaBEHCTB U CUCTEM,
palMoHalIbHbIE, UppalroHaIbHbBIE,
MoKa3aTebHbIE, CTETICHHBIE,
norapupMuyecKue, TPUTOHOMETPUYECKUE

YPaBHEHUsI, HEPABEHCTBA U CUCTEMBI; YMETH
pelIaTh YpaBHEHMS, HEPABEHCTBA U CUCTEMBI

C MOMOIIBI0 PA3JIMYHBIX IIPUEMOB; peEIIaTh
YPaBHEHUsI, HEPABEHCTBA M CHUCTEMBI C
[apaMeTPOM; IIPUMEHSTh YpaBHEHUS,

HCPABCHCTBA, HX CHCTCMbI IJIA PCIICHUA

MAaTCMAaTHYCCKHNX 3aJga4d )41 3aga4 H3

pPasNTUYHBIX o0JlacTed HAyKM U pPEabHOK
PKU3HU,

- yMeTh CBOOOTHO OMEPHUPOBATH TOHATHUSIMU:
IBUKEHUE,

napasieabHbINA IEPEHOC,
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WHTEPIPETALNIO uH(popmanuy
paznUYHBIX BHJIOB U (opMm
NIPEACTaBICHUS,

- CO3/1aBaTh TEKCThl B Pa3IMYHBIX
dbopmaTax C yuyeToM Ha3zHauYCHUS

uH(pOpMAaILIH U LENEBOM
ayaUTOpUH, BBIOMpas
ONTUMAJIBHYIO bopmy
MpeACTABICHUS Y BU3YyaIH3alllu;

OLCHHUBATDH AOCTOBCPHOCTD,

JICTUTUMHOCTD I/IH(l)OpMaIII/II/I, €<

COOTBETCTBHE TIPaBOBBIM u
MOPAJTBHO-3THYECKUM HOpMaM;

- UCTIOJIH30BaTh CpencTBa]
WH(()OPMAIIMOHHBIX u

KOMMYHUKAITUOHHBIX TEXHOJIOTUMH

B pEIICHUH KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX U
OpraHU3aIlMOHHBIX 3a7a4 C
coOmoIeHreM TpeOoBaHUN
PrOHOMUKH, TEXHHUKH
0e30ITacHOCTH, TUTHCHBI,

pecypcocOepexeHrsi, TPaBOBBIX U

PTUYECKUX HODM, HOPM

CUMMCTpHUA Ha INIOCKOCTH W B IPOCTPAHCTBC,

MOBOPOT, npeoOpazoBaHue noaoous,

nojo0HbIe  (UTYpBI; yMETh paclo3HaBaTh
paBHbIE U NMOAOOHBIE (PUTYPHI, B TOM YHCIIE B
npupose,
MCII0JIb30BaTh T'€OMETPUYECKUE OTHOILIEHUS,

UCKYCCTBE, AapXUTEKType; YMETh

HaXOJIUTb TCOMCTPUICCKUC BCIIMYMHBI

(mMHA,  yroOJI, IUIONIaJb, OOBEM)

3a1a4 IPYrUx
MPEAMETOB U U3 PEAIBHON KU3HU

npu

PCUICHUU n3 ytle6HBIX
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nH(OpMaIMOHHOM 0€30MacHOCTH;

BJIaACTh HaBBIKaMH|

pacro3HaBaHUs u 3aIUTHI
uH(popMali, HUHPOPMALMOHHOU

0€30IMaCHOCTH JIMYHOCTH

OK 03 IInannpoBatTh U peannu30BbIBaTh
coOCcTBEHHOE MTPOeCCUOHATIBHOE U
ITMYHOCTHOE Pa3BUTHE, MTPEINPHHIMATEITHCKYIO
NesTeNIbHOCTD B MpodecCuoHaIBHOM chepe,
MCTIOJIH30BaTh 3HAHMS 110 (PUHAHCOBOK
PaMOTHOCTH B Pa3JIMYHBIX KU3HEHHBIX
CUTYaIMSIX

B oOyactu JTyXOBHO-
HPABCTBEHHOTO BOCTTUTAHUSI:

-- c(hOpMUPOBAHHOCTH
HPABCTBEHHOTO CO3HaAHMS,
DTUYECKOTO MOBEICHHUS;

- CIIOCOOHOCTH OIIEHUBATh
CUTYAIIHIO " IPHHUMATH,
0CO3HAHHBIE pEIICHMSI,
OPUEHTUPYSACh Ha  MOPAJBHO-
HPABCTBCHHBIC HOPMBI 51
[IEHHOCTH;

OCO3HAaHHUC JIMYHOI'O BKJIaZa B

[TOCTPOCHUE YCTOMYUBOTO

Oymy1mero;
- OTBETCTBEHHOE OTHOUIIEHUE K
CBOUM POAUTENSIM U (WIU) APYTUM
YieHaM CEMbH, CO3/aHUI0 CEMbH
Ha OCHOBE OCO3HAHHOTO MPUHSITUS

[EHHOCTEN CEMEUHOM JKU3HU B

- YMCTb OIICPUPOBATH ITOHATUAMMU .
PAIUOHAJIBHBIC, HppalIOHAIIBHBIC,
[1OKa3aTCJIbHBIC, CTCIICHHBIC,
JIOFapI/I(l)MI/I‘IGCKI/Ie, TPUTOHOMCTPHUYICCKHUC

YPAaBHCHHA U HCPABCHCTBA, UX CUCTCMBI,

YMCTb OIICPHUPOBATH ITOHATHUAMMU

MHOTOTPAaHHUK, CEYCHHE MHOTOTpPaHHUKA,
Ky0, mMapaulenenunen, Npu3Ma, MHpPaMHIa,
durypa U MOBEpPXHOCTH BpAIICHHS, IIUHP,
chepa, burypol

BpallleHMs], TUIOCKOCTh, Kacaromiasicsi chepsi,

KOHYyC, Iap, CCUCHHUS

HWINHIpPA, KOHYCA, IUIOMIAJb ITOBEPXHOCTH

MUPaMHUIbl, TPU3MBI, KOHyCa, UWIUHAPA,
MJI011a1b cdepsl, o0BeM KyOa,
MPSIMOYTOJIEHOTO napaiesienuIe 1a,
MUPaMHUIbI, TPU3MBI, LUIUHApPA, KOHYCA,

niapa; yMeHue u300paxkaTb MHOTOTPAHHUKHU U
[MOBEPXHOCTH BpAILLICHUS, HUX CEUCHUS OT

PYKH, C TOMOUIIBIO YEPTEKHBIX HHCTPYMEHTOB
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COOTBETCTBHUM €  TpPaJuLUAMHU
HaponioB Poccuu;
OBinasieHue YHUBEPCAJIbHBIMA

PETYISITABHBIMU JICHCTBUSMMU:

a) caMOOpraHu3aIus:

- CaMOCTOSITEIbHO OCYIIECTBIISITh
M03HABATEIILHYIO  JIEATEIBHOCTD,
BBISIBJISATH TPOOJIEMBI, CTaBUTh H
dbopmMyITUpOBaThH COOCTBEHHBIE

3aJa4Hu B O6p330BaTCHBHOﬁ

JICATCIIBHOCTHU 141 KHN3HCHHBIX|

CUTYyalUAX;

CaMOCTOATCIIBHO  COCTABJIATH

[JIaH  PCHICHUSA HpO6H€MLI C

Y4eTOM HMEIOIIUXCS  PECYpCOB,
COOCTBEHHBIX BO3MOYKHOCTEH WU
MPEANOYTEHUM;

J1aBaTh OLICHKY HOBBIM

CUTYaIIHSIM;
Croco0CTBOBaTh  (hOPMUPOBAHUIO
151 IIPOSIBIICHUIO LIUPOKOU
PPYAMIIMM B Pa3HBIX 001aCTIX
3HAHWI, TIOCTOSSHHO IOBBIIIATH

CBOM o0pa3oBaTeIbHBIN 7|

)41 SJICKTPOHHBIX CpEAacCTB; YMCTb

pacro3HaBaTh CUMMETPHUIO B IMPOCTPAHCTBE;

YMCTb pacino3HaBaTb IIPpaBUJIIbHBIC

MHOTOI'PAaHHUKHU,

YMCTb OIICPUPOBATH ITOHATUAMMU .

[MPAMOYTOJIbHAsA CUCTCMA KOOpAHHAT,

KOOPAWHATBI TOYKH, BCKTOP, KOOPAWHATHI

BEKTOpa, CKaJSIPHOE IPOU3BEICHHUE, YOl
MEKITY

IMPOU3BCACHNC BCKTOPA HA YUCJIO; HAXOOUTD C

BEKTOpaMH, CyMMa  BEKTOPOB,
MOMOIIBIO U3YYEHHBIX (HOPMYT KOOPAUHATHI
CEpelIMHbI OTpe3Ka, PACCTOSTHUE MEXKIY ABYMS

TOYKaMH
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KyJIbTYPHBIH YPOBCHB;
0) CAMOKOHTPOJIb:

MCTIOJIH30BATh IPUEMBI
pedrexcun TUISt OILICHKU
CUTyallud,  BbIOOpa  BEPHOTO
pEIICHMS;

- YMETh OLICHMBATh PHUCKU U
CBOECBPEMEHHO MPUHUMATH
[pEILICHUS 110 UX CHUXKECHUIO;

B) DMOIIMOHAJIBHBI  MHTEIJICKT,
MpeIoaaraonui
c(hOpMHUPOBAHHOCTb:
BHYTPECHHEMN MOTHBAIIUU,
BKJIIOUAIONIEH  CTpEMJICHHE K
TOCTIKEHUIO 1€MW yCIeXy,
OIITUMHU3M, WHUIIMATUBHOCTb,
YMEHHE JI€MCTBOBaTh, MCXOJS W3
CBOUX BO3MOKHOCTEH;

- AMIIATHH, BKJTIOYAOIICH]
CITOCOOHOCTH ITOHUMATh
SMOIIMOHAJIFHOE COCTOSIHUE

NPYTUX, YYUTBIBATH €ro  TIpH
OCYIIECTBICHHN KOMMYHHUKAIUH,
CIIOCOOHOCTh K COYYBCTBUIO W

26



COIEPEKUBAHHUIO;

- COLIMATBHBIX HaBBIKOB,
BKJTFOUAFOIIIUX CIIOCOOHOCTBH
BBICTPANBATh OTHOILIEHUS C

APYIr'uMHu JIFOJAbMH, 32160TI/ITBC$I,
[MPOABJIAITE UHTCPCC U PA3pPCHIATH|

KOH(ITUKTHI

OK 04 D¢ dhexTuBHO B3aUMOJICHCTBOBATD U
paboTaTh B KOJUIGKTHBE U KOMaH/Ie

FOTOBHOCTh K  CaMOPAa3BUTHIO,
CaMOCTOSITEIIbHOCTH u
CaMOOIIPEICIICHUIO;

-OBJIaJICHUE HaBbIKAMH Yy4eOHO-
MCCJIEOBATEIBbCKOM, MPOEKTHOM 1

COIMAJILHOM JICSITEIBbHOCTH;

OBageHue YHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMU
TICUCTBUSAMU:

0) coBMeCTHas JIeITCIIBHOCTD:
- IOHUMaTh M  HCIIOJb30BATh
PEUMYIECTBA KOMaHIHOM W

WHIMBHTYaIbHON PaOOTHI;

YMETh OTepUpOBaTh HMOHSTUSIMU:
CIIydalHBIH ONBIT W CiIy4yallHOE COOBITHE,
BEPOSITHOCTh  CIIyYalHOTO COOBITHSI; YMEThb
BBIUUCIISITh BEPOSTHOCTh C HCIIOJNB30BAaHUEM
rpauIECKUX METOAOB; IPUMEHATH (POPMYJIBI
CIIOKEHUSI W YMHOXEHHUS BEpOSITHOCTEH,
KOMOMHATOpHBIE (PaKkThl W (GOPMYJIBI TIPH
pEIICHUM 3a]lay; OIICHUBAaTh BEPOSTHOCTH

pEaNbHBIX  COOBITHI;  3HAKOMCTBO  CO

CHy‘iﬁI?IHLIMH BCINYNHaAMU, YMCHHUC

[MPUBOJIUTh TPUMEPHI MPOSIBICHUS 3aKOHA

OONBIIMX  YUCEd B  NOPHUPOAHBIX U

O6H.[GCTBGHHI)IX ABICHUAX,

- INpUHHMATb LOCIU COBMECTHOMH

- yMeTh CBOOOIHO OMEPHUPOBATH MOHATHSIMU:
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NEeATENIbHOCTH, OPraHU30BbIBATh U
KOOPIAMHUPOBATh JEHUCTBHS IO €€

JOCTHXKCHHIO: COCTAaBJIATH IIJIaH

IEUCTBUM, PACHPENCIATh POJIK C
Yy4e€TOM  MHEHUHW  YYaCTHUKOB
00CyXJ1aTh pe3ynbTaThl

COBMECTHOM paboThI;
- KOOPAMHHUPOBATH UM BBIMOJIHSATH
paboTy B YCIIOBUSIX PEalIbHOIO,

BUPTYaJIbHOTO 7
KOMOMHHUPOBAHHOTO

B3aMMO/ICHCTBHS,

- OCYIIECTBJATH  TO3UTHBHOE
CTpaTeTHYeCKOe IOBEJCHHUE B
Pa3TMYHBIX CUTYaIlUsX,
MPOSIBIISIT TBOPYECTBO 171
BOOOpaKCHHE, OBITH
WHUITUATUBHBIM.

OBnageHue YHUBEPCAITbHBIMA

PCTYJIIATHUBHBIMHA I[GﬁCTBHﬂMPII

r) IpUHATHE Cce0d ©  JIPYyTHuX
ITI0JICH :
- MIPUHUMATD MOTHUBBI U

APryMEHTBl JPYTUX JIIOAEH MpH

CTICIICHb C ILCJIbIM IIOKa3aTcJIcM, KOPCHb
C

C

HaTypaJbHOU CTEMEHHU, CTEIEHb

palMOHAJIBHBIM  TIOKa3aTejieM, CTENeHb
IEVICTBUTEIILHBIM (BEIIECTBEHHBIM)

nokasaTesieM, Jorapum uyMmcia, CHHYC,
KOCHMHYC M TAHI€HC TIPOU3BOJILHOTO YHCIIA;

- yMeTh CBOOOJHO ONEPUPOBATH MOHSATHUSIMU:
rpapux  QyHKIMH, byHKIUA,

KOMIO3UIIMS (DYHKIUH, JIMHEWHas (QyHKIHUA,

oOpatHas

KBaJpaTU4YHas (PYHKIUS, CTEeHHas (yHKIUS
C LIEJIBIM II0Ka3aTelIeM, TPUTOHOMETPUYECKUE

GyHKIMH, OOpaTHBIE TPUTOHOMETPUIECKHE
byHKIHIH, ToKa3aTebHas 151
morapudmudeckas (QyHKIIUU; YMETh CTPOHTH
rpaguKu byHKIUH, BBITIOJIHATh

npeoOpazoBanus rpaduKoB QYHKITUI;
- YMEThb HUCIIOJB30BaTh rpadyuKu PYHKITUN IS
W3YYCHHS] TIPOIECCOB W 3aBUCUMOCTEH TIpH

Apyrux
MPEIMETOB U U3 PEATbHOM KU3HU; BBIPAXKATH

PCHICHUHU 3aJa4 us3 y‘-Ie6HI>IX

bopmynaMu 3aBUCUMOCTH

BCIIMYNHAMU,

MEXKY|

CBOOOJIHO  ONEPUPOBATH

dynxmm,

IIOHATHUAMM.

UCTHOCTD INCPHUOANIHOCTD
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aHaIN3e pe3yabTaToOB
eI TeNTbHOCTH;
- IpU3HABATh CBOE MPABO U MPABO

IPYTUX JIFOJed Ha OIINOKY;

byHKIMH, OTPaHUYEHHOCTD byHKUIMH,
MOHOTOHHOCTb GyHKIUH, KCTPEMYM
¢GyHKUMK, HauOosblIee W  HAaWMEHbIEE

3HaueHUsT (QYHKIMU Ha MPOMEXKYTKE; YMETb

- pa3BUBaTh CIIOCOOHOCTHIPOBOJIUTH UCCIEAOBAHUE (PYHKIUU;
NOHMMaTh MHUpP C  [O3ULMH[- YMETh MCIOJIb30BaTh CBOMCTBA U Tpaduky
J(Pyroro 4ejioBeKa byHKUMH Ay pelleHHs  ypaBHEHUH,
HEpAaBEHCTB U 3aJad C IapaMeTpamu;
n300pakaTb Ha KOOPAMHATHOM IJIOCKOCTH
MHOKECTBA PELICHUN YPaBHEHUH, HEPABEHCTB
1 UX CUCTEM
OK 05 OcyniecTBisITh yCTHYIO U IUCBMEHHYIO (B obnactu JCTETUYECKOIO- YyMEThb OIEPUPOBATH IOHATUAMH: CPEIHEE
KOMMYHMKALMIO HA TOCYJapCTBEHHOM SI3bIKE  [BOCIIUTAHUA: apupmMeTnyeckoe, MeauaHa, HauOoJbIIee U
Poccuiickon @enepanuu ¢ y4yeToM - OCTETUYECKOE OTHOIICHUE KHAUMEHBIIEE 3HAYCHUs, pasmax, IUCIIEPCHUs,

0COOEHHOCTEW COIUANBHOTO U KYJIBTYPHOTO
KOHTEKCTA

MUPY, BKJIIOYash JCTETHUKY OBbITa,

HAY4YHOI'O u TEXHUYCCKOI'O

Tpyaa W
0OIIECTBEHHBIX OTHOIIICHUI;

TBOpUYECTBA, CIIOPTA,

- CIOCOOHOCTHh  BOCIPUHUMATH

PA3JINYHBIC BUJbI HCKYCCTBaA,

TpaJWLIMU U TBOPUYECTBO CBOETO U

PyTrux HapO/IOB, OIYIIATh
AMOIIMOHAJILHOE BO3/E€ICTBUE
MCKYCCTBA,

CTaHAAaPTHOC OTKIIOHCHUC YHUCIIOBOT'O Ha60pa;

YMEHHE  W3BJIEKATh, MHTEPIPETUPOBATH

nH(OopMaIHio, MPECTABICHHYIO B TaOIUIAX,
HAa JuarpaMMax, Tpadukax, OTpPa’KaIoIIyIO
CBOWCTBA pPEAJbHBIX IPOLIECCOB U SBICHUM;
MPENCTaBIATh WHOOPMAIMIO C TOMOIIBIO
TaOJINILL 51

THarpamMm; HCCJIEIOBATh

CTaTUCTUYCCKUC JAaHHBIC, B TOM 4YHCIIC C

NpUMEHEHHEM Tpaduueckux METOJOB W

DIIEKTPOHHBIX CPEJICTB;
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- yOeXIEeHHOCTh B 3HAYUMOCTH

U1t JIMYHOCTH HW  0OIIecTBa
OTEUECTBEHHOTO W MHPOBOTO
HCKYCCTBA, STHUYECKUX]|
KYJIbTYPHBIX TPaUIIAH 51

HAPOJAHOT'O TBOPYCCTBA,

- TOTOBHOCTb K CAMOBBIPAXKCHUIO
B pPAa3HbIX BHIAAX  HCKYCCTBA,
CTPCMIICHUC IIPOABIIATH KadCCTBA,

TBOp‘IGCKOﬁ JIUMYHOCTH,

OBnasieHne YHUBEPCATbHBIMU
KOMMYHUKATUBHBIMU
TEeHCTBUSAMU:

a) oOIIeHue:

OCYIIECTBIATh KOMMYHHUKAIIHH
BO BceX c(epax KU3HMU;

pacrio3HaBaTh HeBepOaIbHBIC

cpeAcTBa OOINCHWS, TOHHMATh

3HAa4YCHHUC COIHaJIbHBbIX 3HAKOB,
PaCIIO3HaBaTb IIpCAIOCBIIKH

KOH(ITUKTHBIX CUTyaluHn 151

CMSATYATh KOH(JIUKTHI;
- Pa3BEPHYTO U JOTHUYHO H3JaraTh
CBOIO v

TOYKY 3peHus

yMETh ONEPUPOBATh TMOHATUSMH: TOYKa,
npsiMasi, MJIOCKOCT,
yroJi, CKpeIMBAIOIIHECs

napaJuiCJIbHOCTb

IIPOCTPAHCTBO,
NBYI'DaHHBIN
[IpsIMBIE, )51
[EPIICHAUKYIIAPHOCTD MPSIMBIX U INIOCKOCTEM,
YTOJI MEXIY NPSAMBIMH, YIOJI MEXAY IPSAMOU
U IIJIOCKOCTBIO, YrOJI MEXAY IIOCKOCTAMM,
10
PAacCTOsIHUE MEXAY NPSAMBIMH, PAaCCTOSHUE

PACCTOAHUC oT TOYKH IIJIOCKOCTH,
MCIKAY IINIIOCKOCTAMMU,

- YMCTb HUCIIOJIB30BATh IIPpU PCHICHUU 3aday
N3YyUCHHBIC (baKTBI U TCOPCMBI TNNIAHUMCTPHH,
YMCHUC OLICHUBATHb pPasMEpPhbI

OKpYaIoIero Mupa

00BEKTOB
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MCII0JIb30BaHUEM A3BIKOBBIX
CPEICTB
OK 06 IIposiBAsATH rpak1aHCKO- - OCO3HaHHWE  O0YyYarOUIMMUCS- YMETb ONEPUPOBATH MOHATUSIMU:
NaTPUOTUYECKYIO MO3ULIUIO, IEMOHCTPUPOBATD [POCCUHCKOMN IpaKIaHCKOH[IPSIMOYTOJIbHASL CUCTEMA KOOPIMHAT,
OCO3HAHHOE MOBE/ICHNE HAa OCHOBE UACHTUYHOCTH; KOOPJMHATHI TOYKHU, BEKTOP, KOOPAUHATHI
TPAaJIULIUOHHBIX 00IIEYETOBEUECKUX - LCJICHAIIPABIEHHOE PAa3BUTHUEBEKTOPA, CKAISPHOE IIPOU3BEIEHUE, YOI

II@HHOCTCI‘/JI, B TOM Y9HUCJIC C YUCTOM
FapMOHH3alIUN MCKHAIIMOHAJIBHBIX U
MCIKPCIIMTNO3HBIX OTHOMCHHﬁ, MMPUMCHATH
CTaHAaPThl AHTUKOPPYIIIHUOHHOI'O ITOBCACHU S

BHyTpeHHGI;’I O3 JTUYHOCTH

JTyXOBHO-
LIEHHOCTEN

Ha OCHOBE
HPABCTBEHHBIX
Hapos1oB Poccuiickonn denepanuu,

HNCTOPUYCCKUX W HAIIUMOHAJIBHO-

KYJIbTYPHBIX TpaIULINA,
dbopmupoBaHue CUCTEMBI
3HAUYUMBIX IIEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK,
QHTUKOPPYIIIHOHHOTO

MHPOBO33PECHUS, IPABOCO3HAHUS,
DKOJIOTMYECKOMN KYJIbTYPBI,
CIIOCOOHOCTH CTaBUTH IIEJIU U

CTPOUTD JKU3HCHHBIC IIJIAHBI,

B 4acTu rPaKTaHCKOTO
BOCIIMTAHUS:
- OCO3HAHHE CBOMUX]|

MEXK1y BEKTOpaMH, CyMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPA HA YHUCJIO; HAXOJIUTH C
MOMOIIBIO0 U3YUYCHHBIX (DOPMYIT KOOPIUHATHI
CEepEeANHBI OTPE3KA, PACCTOSIHUE MEKIY ABYMS
TOUYKaMU;

-yMETb BBIOMPATH MOAXOASIINI U3yYeHHbBIN
METOJ JJIs pELICHUS 3a]lauu, PacliO3HaBaTh
MaTeMaTu4YecKkue (hakThl U MAaTEMATUYECKUE
MOJIENI B IPUPOIHBIX M OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHHE NPUBOIUTH
[MPUMEPBI MATEMATUYECKUX OTKPBITUN
[POCCUMCKOW U MUPOBOW MaTEMaTUYECKON
HayKH.

- YMETH ONIEPUPOBATH MOHATUSIMU:
CIIy4yallHbId ONBIT M CiIy4allHOE COOBITHE,
BEPOSITHOCTh CIIy4alHOTO COOBITHSI; YMETh

BbBIYHCIIATE BCPOATHOCTHL C HCIIOJIb30BaAHUCM
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KOHCTHTYIIMOHHBIX paB u
00513aHHOCTEH, YBa)KCHHE 3aKOHA

1 IIpaBOIIOpAOKA;

- IPUHSITHE TPaIUIIHOHHBIX
HaI[MOHAILHBIX,
00IIeYCTTOBCYECKUX
'YMaHUCTHYECKHUX 5|
IEMOKPaTHYECKUX IIEHHOCTEH;

- TOTOBHOCTh  IPOTHBOCTOSTH
WIE0JIOTHH AKCTPEMHU3MA,
HaIlMOHAJIN3Ma, KceHodoouw,
TUCKPUMUHAIIAN TI0 COITUATBHBIM,
[PEITMTHO3HBIM, PacoBBIM,

HAITUOHAJIbHBIM ITPHU3HAKAM,
- 'OTOBHOCTb BCCTHU COBMCCTHYIO
JICATCIIBHOCTD

B MHTEpecax

Pk IaHCKOTO o0I1ecTBa,
y4acTBOBAaTh B CAaMOYIIPaBJICHUU B
001eo0pa3oBaTeIbHOM
OpraHu3aluu u JIETCKO-
FOHOIIIECKUX OPTaHU3aIUsIX;

- yMEHHE B3aUMOJCHCTBOBATh C
COIIMAIbHBIMA ~ HMHCTUTYTaMH B

COOTBETCTBHUM C UX (PYHKIUAMHU U

rpa@uuecKux METO/I0B; MPUMEHATH (HOPMYJIbI

CIIOKEHHSI W YMHOXEHHSI BEpPOATHOCTEM,

KOMOMHATOpHbIE (akTbl U (QOopMyNbl TpH

PCIICHUM 3aJla4; OLCHHBATH BCPOATHOCTHU

peaNbHBIX  COOBITHI;  3HAKOMCTBO  CO

CﬂyqaﬁHBIMH BCIIMYNHAMMU, YMCHHUC

[MPUBOJAUTL TIPUMCPBI TIPOABJIICHUA 3aKOHQA

OOIBIINX YHCCJII B IMPUPOAHBIX 151

06IIIGCTB€HHBIX SABJICHUAX
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Ha3HAYCHUEM;
- TOTOBHOCTb K T'YMAaHUTapHOW W
BOJIOHTEPCKOM JEATEIIbHOCTH;
MaTPUOTUYECKOTO BOCTIUTAHUS:

- ¢c(hopMHUPOBAHHOCTH POCCUNCKOM
rpaXXJaHCKOM UJICHTUYHOCTH,
MaTpUuOTU3MA, YBAXKEHUSI K CBOEMY)
Hapoxy, YyBCTBA
OTBETCTBEHHOCTH Tiepesa PonuHowu,
rOpAOCTA 3a CBOM Kpau, CBOIO
PonuHy, CBOM S3BIK U KYJBTYDY,

MPOIILIOE u HACTOSIIEE
MHOT'OHAIIMOHAJILHOTO HapoAa
Poccuu;

- IICHHOCTHOE OTHOIICHHE K
rOCYy1apCTBEHHBIM CHUMBOJIaM,
NCTOPUYECKOMY U TIPUPOJTHOMY)
HaCJICUIO, IMaMSITHAKaM,
TpaauuusiM  HapoaoB  Poccuwn,
noctkeHusiM Poccun B Hayke,
MCKYCCTBE, CIIOPTE, TEXHOJOTHSX
U TPYJE;

- uaeiHas yOCXKICHHOCTD,
FOTOBHOCTh K  CIIY)KCHUIO U
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3alUTE OrteuecTBa,
OTBETCTBEHHOCTbH 32 €T0 CyAb0Y;
OCBOCHHBIC
00y4arOIIMMHUCIMEKITPEIMETHBIE
MOHSATUSA W yHUBEPCAJIbHBIC
yaeOHbIe NEeNCTBUS
(peryJisiITUBHBIE, TTO3HABATEIbHBIE,
KOMMYHHKATUBHBIC),

- CMIOCOOHOCTh UX MCIOJIb30BaAHUS
B MO3HABATEJIBHON U COLMAIBHOMU
[PaKTHUKE, TOTOBHOCTD K
CaMOCTOSITEIbHOMY
MJIaHUPOBAHUIO 17|
OCYILECTBIICHUIO y4eOHOi
NEeATEeNIbHOCTH, OpraHu3anuu
y4eOHOTO  COTPYJAHHYECTBA  C
negaroruuecKuMu pabOTHUKAMU U
CBEpCTHUKAMH, K VYYaCTHIO B
MOCTPOCHUU UHJMBH1YaJIbHOMN
00pa3zoBaTeIbHON TPACKTOPHH;

- OBJIQ/ICHHE HABBIKAMU y4eOHO-
MCCIIEI0BATENBCKOM, TPOEKTHOMN U
COI[MATIbHOM AESATETbHOCTH
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OK 07 ConeiicTBOBaTh COXpPAHEHUIO
OKpY’Karolllel Cpeibl, pECypcocOepeKeHUIO,
[PUMEHSATH 3HAHUS 00 U3BMEHEHHUH KJIMMaTa,
[IPUHIIUITBI OEPEXKITMBOTO IPOU3BOJICTBA,
h(h(PEeKTUBHO 1€MCTBOBATH B UpE3BhIUAMHBIX
CUTYaLMSIX

- HE IPUHUMATh JCHCTBHI,
[IPUHOCAIIME BpEI OKPYKarOILIEH
cpene;

- YMETH IIPOTHO3UPOBATh
HEeOJIaronpUATHBIE SKOJIOTUYECKUE
[IOCJIEACTBUSA IPEANPUHUMAEMBIX]
NIEWCTBUN, IPEAOTBPALLATH UX;

- PacCUIMPUTH OIBIT IESITEIBHOCTH
DKOJIOTMYECKOM HAIPABICHHOCTH;
- pa3pabarbiBaTh IUIaH pEHICHUS
npoOJieMbl € y4YyeTOM aHajlIu3a
UMEIOIIUXCS  MaTepUANIbHBIX U
HEMAaTEPUAIIBHBIX PECYPCOB;

- OCYILECTBIIATH|
[[CJICHAIIPABICHHbIN ITOUCK
epeHoca CpeACTB M CHoco0O0B

nercTBUS B MPOGECCHOHAIBHYIO
Cpeny;,

- YMETh NEPEHOCHUTHh 3HAHUS B
MO03HABATEIHHYIO u
MPAKTUYECKYIO obnacTy|
YKU3HEICATEITbHOCTH,

- [pcajiaraTb HOBBIC IIPOCKTHI,

OLICHHUBATb nacu C IIO3UIIHUHN

- YMETh ONEepUPOBATh MOHATUAMM: (QPYHKIHUA,

byHKIMS,
OIPENICIICHHBIM  HWHTErPall,

HEeTpepbIBHAS MIPOU3BOIHAS,
nepBooOpaszHasi,
YMETb HaXOJHUTb
dynxuuii,
MaTepuaibl; HCCIeIOBaTh B
ciydasx byHKUIMN

HaXO0IUTb HauOOJIbIIINE U

IIPOU3BOJHBIE
DIIEMEHTaPHBIX WCIIOJIb3YS
CIIPABOYHBIC
[IPOCTEUILINX Ha
MOHOTOHHOCTb,
HAUMEHBIINE 3HAYEHUS (QYHKIUN; CTPOUTH
rpaduKku MHOTOWIEHOB C HCIIOJIb30BAaHUEM
amnmapara MaTeMaTU4ECKOIO

[MPUMCHATDH

aHaIn3a;
NPOU3BOJHYI0O TIPU  PEIICHUH
3alay Ha JIBIXKEHUE;
OPUEHTUPOBAHHBIC 337a4d HA HAUOOJBIINE U

peuiaTb IIPAKTHKO-

HAaMCHBIIIME 3HAYCHUS, HA HAXOXKICHUE
MyTH, CKOPOCTH U YCKOPECHUSI;

- YMETh ONEPUPOBATH MOHATUSMU: JIBUKCHHUEC
burypsl B

OTHOIICHMUC

B IMPOCTPAHCTBE, TMOJOOHKIC

[IPOCTPAHCTBC, HCIIOJIBb30BaTh

[I0IIaJIe  MOBEpXHOCTEW HU  OOBEMOB

M01I00HBIX (GUTYP TIPU PEIICHUH 33]1aY;
- YMeThb  BBIYHCIATH  T€OMETPUYECKHUE
BEJIMUMHBI (JUIMHA, YTOJ, IUIONIAlb, O0BEM,
MOBEPXHOCTH),

1101 aAb HCIIOJIb3Y
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HOBU3HBI, OPUTMHAIBHOCTH,
[MPAKTUYECKON 3HAYUMOCTH;

- JaBaTh  OLIEHKY  HOBBIM
CUTyalsIM, BHOCUTb KOPPEKTHUBBI
B JEATEIbHOCTb,  OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEIAM

M3y4eHHbIE (DOPMYIIBI U METOABI

I1K3.4.1IpoBOAUTHCPABHUTENbHBIN
AHAJIU3IIPOTPAMMHBIX MPOIYKTOB
UCPEACTBPa3pabOTKH,CICIIBIO
BBISIBJICHUSTHAWTYUIIIETOPEIICHUACOTIIACHO
KPUTEPUSIM,OTPEICIICHHBIM
TEeXHUYECKUM3a JaHuEM.

-yMeTh TEPEHOCUTHb 3HAHUS B
MO3HABATEJILHYIO u
MPAKTUYECKYIO o0nacTu
PKU3HEIEATEIbHOCTH,

- YMETh UHTETPUPOBATH 3HAHUS U3
Pa3HBIX MIPEAMETHBIX 00JIacTel;

- BBIIBHTaTb  HOBBIE  HJCH,
npejjaraTb OpUTHHAJIbHbIC
MOX0/Ibl U PEIICHUS

1 CIIOCOOHOCTB X MCIIOJIL30BaHMS
B IIO3HABATECJIBLHON U COIMAJILHOU

MPAKTUKE.

-yMEeTb BBIOMpPATHh MOAXOISUINN N3Yy4YEHHBIN
METOJ I PEIICHMs 3a/Jadd, paclo3HaBaTh
MaTeMaTH4YecKkue (akThl U MaTEeMaTHYECKUE
MOJIETA B TPHUPOAHBIX M  OOIIECTBEHHBIX
SIBJICHUSX, B UCKYCCTBE;

- yMETb MOJEIUPOBATh PEAIbHBIE CUTYaLUU
Ha S3bIKE MATEMATUKH.

JucnuniauHa «MaTeMaTHKa» HanpaBjieHa HAa (POPMUPOBAHNE JUYHOCTHBIX Pe3yJabTATOB

JInuHOCTHBIE pe3yJibTaThI

Koa amyHOCTHBIX
pe3yJbTaTOB
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[IposBsitOIIMI U IEMOHCTPUPYIOUIUN YBaXKEHHE K JIIOASAM TPYJla, OCO3HAIOIIMI LIEHHOCTh COOCTBEHHOI'O

Tpyaa. Crpemsmuiics K (OPMUPOBAHHIO B CETEBOM Cpele JIMYHOCTHO U  MPO(ECCHOHAIBHOTO JIP 4
KOHCTPYKTHUBHOT'O «IIU(POBOTO CIEA.
3a0oTAIuiicss O 3alllUTe OKPY)KAIOIIEH Cpenbl, COOCTBEHHOM M 4YKOH O€30MacHOCTH, B TOM YHCIE JIP 10

udpoBoi
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2. CTpyKTypa 1 coaep:kaHue 001eodpa3zoBareJbHON JUCHMILIMHBI

2.1. O0bemM TUCHMILIMHBI M BUABI Y4eOHOU padoThl

Bupa yueOHoI padoThI Oovem ¢
yacax*

O06bem 00pa3oBaTeIbHOM NPOrPAMMBI JUCHMILIHHBI 257

B T.4.

OcHoOBHOE cofep:kaHne 195

B T. 4U.:

TEOpEeTHUECKOEe 00yUueHue 179

MPAKTUYECKUE 3aHITHUS 16

IIpodeccuoHaAIBHO-OPUEHTHPOBAHHOE COIEPKAHUE 56

(comep:kaHue MPUKJIATHOTO MOIYJIs)

BT. 4..

TEOpeTUYecKoe 00ydeHue 4

PAKTUYECKUE 3aHITHS 52

IIpomeskyTouHasi aTTecTanusi (3K3aMeH) 6
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2.2. TemaTu4eckuii JIaH U COAEePKAHUE JUCUMUILIMHBI

HanMeHoBaHme Conep:kanmne yueOHOro MaTepuasa (0CHOBHOE M NPO¢eCCHOHATILHO- ObLen DopMUpyeMBbI
OPHEHTHPOBaHHOE), JIA00OPATOPHbIC U MPAKTHYECKHE 3aHATHS, e
pa3iesoB U TeM . 4acoB
NPUKJIATHON MOAYJIb (IPU HAJTUYHMH) KOMIIETEH MU
1 2 3 4
OcHoBHOE coaep:xaHue
Pasznen 1. 14
IToBTOpeHue  Kypca
MaTeMaTUKH
OCHOBHOM IIKOJIbI
Tema 1.1 Conepxanue yaeOHOT0 MaTepuaia
Lenp " 3a1a4yu | ba3oBble 3HAHUS M YMEHHs [0 MAaTeMAaTHUKE B MPOPECCHOHAIBLHON U B
MaTeMaTUKH IIPH | TIOBCETHEBHOM JE€SATEIBbHOCTH.
OCBOCHUU 2 OK-01, OK-02,
CIICHMAJIbHOCTHU OK-03, OK-04,
Tema 1.2 Conepxanue yaeOHOT0 MaTepuaia OK-05, OK-06,
Yucna u BeuucieHUs. | JlelicTBUsT HaAJ TOJIOKHUTEIBHBIMU W OTPUIIATEIIBHBIMU  YHUCIIAMH, OK-07
Bripaxenus U | OOBIKHOBEHHBIMH M JICCATUIHBIMH JPOOSIMH. 1IK 3.4
npeoOpa3oBaHus JleiicTBus co cTeneHs MU, (OPMYIIBI COKPAIIIEHHOTO YMHOKEHHUS. 2
Tema 1.3. IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE COAEpP:KaHUE (CoaepKaHue
I'eomerpus Ha | NPUKJIAIHOT0 MOIYJISA)
MJIOCKOCTH Bunbl miiockux Guryp u ux miaomass.
[IpakTUKO-OpHEHTUPOBAaHHBIE 3aJjayd B Kypce TEOMETpUU Ha 2

IMIJIOCKOCTHU

[IpakTrueckoe 3aHATHE
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Tema 1.4 Conepxanue yueOHOro MaTepuaia
[IponieHTHBIE [IpocThie NpOLEHTHI, pa3Hble CNOCOObI HMX BbIYMCIECHHS. CIIOXHbBIE
BBIYUCIICHUS MPOLICHTHI 2
Tema 1.5 Conepxanue yueOHOro MaTepuaia
YpaBHeHUs u | JIuneiinble, KBaipaTHbIe, IPOOHO-IMHEWHbIE YPABHEHHS U HEPABEHCTBA
HEpaBEHCTBA [TpakTuyeckoe 3ansitue 1 2
Tema 1.6 Conepxanue yueOHOT0 MaTepuaia
Cucremsl ypaBHeHuid ¥ | CiocoObl  pelieHuss CUCTeM JIMHEHHBIX  ypaBHeHUH. CHCTEMBI
HEPABEHCTB HEJIMHEWHBIX ypaBHeHUN. CUCTEMbl HEPABEHCTB 2
Tema 1.7 Copeprxanue yueOHOro MaTepuana
BxoHOM KOHTPOIB Boruucnennss u  mpeoOpasoBaHusi. YpaBHEHHMs] U HEPaBEHCTBA.
I'eoMeTpus Ha IIOCKOCTH 2
KonTtponbhas pabota
Paznen 2 Ilpsamble u 14
IUIOCKOCTH B
NMPOCTPAHCTBE
Tema 2.1. Conepxanue yaeOHOT0 MaTepuaia
OcHoBHble  mnonsATHA | [Ipenmer crepeomerpun. OCHOBHBIE TOHATHS —(TOYKa, TpsSMas,
CTEPEOMETPUH. IJIOCKOCTh, MPOCTPAaHCTBO). (OCHOBHBIE AKCHOMBI CTEPEOMETPUHU. 2 OK-01, OK-03,
Pacnionoxxenue [lepecekaromuecss, mnapajyieJbHbIE W CKPCIIMBAIOIIMECS MPSMBIE. OK-04, OK-07
IPSAMBIX U IUIOCKOCTEN | [Ipu3Hak ®W  CBOWCTBO  CKpeIIMBAIOMIUXCA MNPAMBIX. (OCHOBHBIC 1IK 3.4
IPOCTPAHCTBEHHBIE (DUTYPBHI.
Tema 2.2. Conepxanue yueOHOTO MaTepurasa
[TapanienbHOCTD [lapasnensHble mnpsmas u  1wiockocTs. Omnpenenenue. IlpusHak.
npsMblX, npsMoun U | CBoiictBa (¢ mokazaTenbcTBOM).  [lapamienbHble  TIIOCKOCTH.
ILUIOCKOCTH, Onpenenenue. IIpuznak. CBoiicTBa (C J0Ka3aTenbCTBOM). Terparap u
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IUIOCKOCTEHN ero oneMmeHThl. [lapamnenenunenq wu ero »sneMeHThl. (CBOICTBa 4
IPOTUBONOJIOKHBIX TpaHE MW  JUaroHaJed  mnapajuiesIeluIena.
IToctpoenue ceuennii. Pemenue 3agay.

Tema 2.3. Conepxanue yueOHOro MaTepuaia

IlepnenaukyiapHocTs | [leprieHIUKYISIpHBIC HpsIMBIE. [TapannenbHble HpsIMBIE,

OPSMBIX, IPAMON U

NCPIICHAUKYIIPHBIC K IIJIOCKOCTH. HpI/IBHaK NEPHNCHANUKYIIPHOCTHU

IJIOCKOCTH, npsAMOM U TIocKocTH. [{oka3aTenbcTBO. IlepneHauKysap U HaKJIOHHAS.
IJIOCKOCTEN [Tepniengukynspapie  miockocTu. [Ipu3Hak TNEpPHEHAUKYIIPHOCTH
IUIOCKOCTEN. JloKa3aTeabCTBO. 2
Paccrosinus B mpocTpaHCTBE
Tema 2.4. Conepxanue yaeOHOro MaTepuania
Teopema 0  TpeX | Teopema o Tpex HepHEHANKYNIspax. JlOKa3aTenbCTBO. YTON MEXITY
IIEPICHANKYJIApAX MPSIMOM M TIJIOCKOCTBIO. YTOJ MEXKIY IIIOCKOCTAMU 2
Tema 2.5. IIpodeccnoHATIbLHO-OPUEHTUPOBAHHOE COJepKaHue (coaep:KaHHe
[TapannenbHble, NPHUKJIATHOTO MOXYJIA)
MEPIEHINKYIIAPHBIE, Akcuombl ctepeoMeTpun. [leprneHaAnKyIIpHOCTh MPSMON U TIIIOCKOCTH,
CKpELIMBAOIIUECS NapajuieIbHOCTh ABYX HPSMBIX, MEPHEHIUKYJIAPHBIX IJIOCKOCTH, 2
psIMbIE NEePHIEHIUKYISPHOCTD MJIOCKOCTEN
[IpakTrueckoe 3aHATHE
Tewma 2.6. Conepsxanue yueOHOTO MaTepuana
Pemenne 3agad4. | PacnonoxkeHnue  mpsIMBIX M IUIOCKOCTEM B MNPOCTPAHCTBE.
IIpssmele u mnockoctH | [lepneHAuKyISIpHOCTh W MapauIebHOCTh TPSIMBIX H  IIJIOCKOCTEH.
B POCTPAHCTBE CkpemuBarommecs npsiMbie 2
KontponbHnas pabota
Paspnen 3. 12 OK-02, OK-03,
Koopaunatsl " OK-04, OK-07
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BEKTOPbI
Tema 3.1 Conepxanue yueOHOro MaTepuaia

JlekapToBBI JlekapToBbl KOOpAMHATBI B mpocTpaHcTBe. Ilpocreiimme 3amayud B
KOOPJAUHATHI B | KoopauHarax. PaccrosgHue Mexay JAByMsS TOYKAMHM, KOOPIHHATHI
IIPOCTPAHCTBE. CepeaUHBI OTpE3Ka

Paccrosinue Mexay | KomOuHupoBaHHOE 3aHsATHE

IBYyMS TOYKaMH.

Koopaunatsr

CCpCANHBI OTPE3KA

1IK 3.4
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Tema 3.2 Conepxanue yueOHOro MaTepuaia

BekTopsl B | Bektopel B mnpocTtpaHcTtBe. CloXK€HHE M BBIUUTAHUE BEKTOPOB.

MIPOCTPaHCTRBE. YMHOXeHHne BekTopa Ha uucio. Kommanapusie BekTopbl. CkansipHOoe

VYron MEXZY | IpOU3BEJCHUE  BEKTOpOB.  Pa3jokeHwe  BeKTopa IO  TpeM

BEKTOpaMH. HEKOMIUIaHapHbIM ~ BekTOopaM. KoopAuHATBI BEKTOpa, CKaISPHOE

CkansipHoe POU3BEICHHE BEKTOPOB B KOOPAMHATAX, YTOJ MEXAY BEKTOPaMHU, YToJ

POU3BEICHHE MEXAY NPSIMON U TIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTAMHU. Y paBHEHUE

BEKTOPOB IJIOCKOCTH. I'€OMETpUUYECKUI CMBICTT OIIPENEIIUTENS 2X2
KomMOunupoBanHoe 3aHsiTue

Tema 3.3 IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE CO/lepKaHUe (coaep:KaHuUe

[IpakTuko- NPUKJIATHOTO MOIYJIA)

OpUEHTUPOBAHHbBIC KoopnunatHas miockocTh. BbluncieHne paccTOSTHUN M IUIOIIAeH Ha

3a1a4u Ha | INIOCKOCTH. KoJIMuecTBEHHBIE pacyeThl

KOOPJMHATHOM [IpakTyeckoe 3aHsATHE

IUIOCKOCTH

Tema 3.4 Conepxanue yaeOHOT0 MaTepuaia

Pemenue 3aj1a4. | JlekapToBpl KOOpAMHATBI B IIPOCTPAHCTBE. BEKTOpHI B MpPOCTPAHCTBE.

KoopanHatel 1 | Co)kxeHHEe W BBIYUTAHHWE BEKTOPOB. YMHOXKEHHE BEKTOpA Ha YHUCIIO.

BEKTOPBI Kommnanapasle BekTopbl. CkaasipHO€ NPOU3BEACHUE BEKTOPOB.

Paznoxenne BexkTopa 1O TpPEM  HEKOMIUIAHAPHBIM  BEKTOpAM.
[Ipocreiimme 3amaum B KoopauHarax. KoopawHaTel  BEKTOpa,
paccTositHue MEXAy TOYKaMH, KOOpPJAWHAThl CEPEAUHBI OTpE3Ka,
CKaJISIPHOE MNPOU3BEACHUE BEKTOPOB B KOOpPJAMHATAX, YOI MEXIy
BEKTOPaMHM, YroJ MEXIy NpSAMOM M IUIOCKOCTBIO, YIOJ MEXIY
IJIOCKOCTSIMH

KonrtponbHnas pabota
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Pasgen 4. OcHoBbI 32
TPUTOHOMETPHUH.

Tpuronomerpu4ecku

e pyHKuuu

Tema 4.1 Conepxanue yueOHOro MaTepuaia

Tpuronomerpuyeckue | Panuannas mepa yria. [ToBOpoT TOYKM BOKpYr Haudajia KOOPJMUHAT.
byHKIIH OnpeneneHue cuHyca, KOCHMHYCAa, TaHM€HCA W KOTAHTEHCA. 3HAKU 2
IIPOM3BOJILHOIO  YIJIA4, | CHHYCA, KOCUHYCA, TAHT€HCA U KOTAHTEHCA 10 YETBEPTSAM. 3aBUCUMOCTh

yucna. PanuanHas W | MeXIy CHHYCOM, KOCHHYCOM, TAHIT€HCOM M KOTAaHI'€HCOM OJHOTO H
rpajycHasi Mepa yria | TOro ke yria

Tema 4.2 Conepxanue yaeOHOT0 MaTepuaia

OcHOBHBIE Tpuronomerpuyeckue ToxzaectBa. CHHYC, KOCHHYC, TaHI€HC WU
TPUTOHOMETPUYECKUE | KOTAHTCHC YIJIOB O - 0. DOpMYIIbl IPUBEICHUS 2
TOXJIECTBA.

@opMyJbl NPUBEACHUS

Tema 4.3 Conepxanue yaeOHOT0 MaTepuaia

Cunyc, KocHuHyC, | CymMa U pa3HOCTh CUHYCOB. CymMMa M pa3HOCTh KOCUHYCOB. CHHYC H
TAHTEHC CYMMBlI U | KOCHHYC  JBOWHOro  yria. @opMyibl  TOJOBUHHOTO  yrija.
pasHocTH IBYX yrioB | [IpeoOpa3zoBaHusi  CyMMBI ~ TPHUTOHOMETPUYECKUX  (YHKIUH B 6
CuHyc W  KOCHHYC | IPOWM3BEJCHWE W  MPOWM3BEACHHA B  CyMMY.  BbIpakeHue
JIBOMHOTO yria. | TPUTOHOMETPUYECKUX  (YHKIIMHA  depe3 TaHTeHC  IOJOBHHHOTO
DopMyJIbl aprymenrta. IIpeoOGpa3oBaHusi MpOCTEHIINX TPUTOHOMETPUUECKUX
MOJIOBUHHOTO yTJia BbIpaXKEHU

Tema 4.4 Coaep:xanue yueOHOro MaTepuaia

DyHKIINH, ux | O61acTe omnpenesacHus U MHOXKECTBO 3HaYeHUH (QyHKIHMA. YETHOCTH,
cBoiictBa.  CrnocoOBbl | HEYETHOCTD, MEPUOTUIHOCTD PyHKIHA. CriocoObl 3axanus GyHKIUH 2

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07
IIK 3.4
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3a/1aHus PyHKLIMMA

KomOunupoBanHoe 3anstue

Tema 4.5
TpuronomeTpuyeckue
(yHKIMHU, X CBOMCTBA

Coneprkanue yueOHOTO MaTepuaia

OO6nactp omnpeneneHus ¥ MHOKECTBO 3HAYEHUN TPUTOHOMETPUUYECKUX

GyHKIUH. YeETHOCTS, HEUYETHOCTD, [IEPUOAUYHOCTD

U rpaduku TpUroHoMmeTpuyeckux (pyHkiuii. CBoiicTBa U rpa@ukd QyHKUMH y =
COS X, y=sIn X,y =tg X, y = ctg X.

Tema 4.6 Conepxanue yueOHOT0 MaTepuaia

[Ipeo6pazoBanue Cixatue u pacTskeHrue rpaukoB TPUTOHOMETPUYECKUX () YHKIIMA.

rpadukoB [IpeoGpazoBanue rpa@uKOB TPUTOHOMETPUUYECKUX (DYHKIIHUM

TPUTOHOMETPUYECKUX | [IpakTHueCcKOE 3aHITHE

byHKIMI

Tema 4.7 IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE CO/lepKaHUe (coaep:KaHuUe

Ornucanue NPHUKJIATHOTO MOTYJIA)

IPOU3BOJCTBEHHBIX Hcnonb3oBanue  CBOWCTB  TPUTOHOMETPUYECKUX  (QYHKIMH B

IIPOLIECCOB ¢ | npodeccuOHANBHBIX 3a/layax

NOMOIIBI0  rpaduKoB | [IpakTHUECKOE 3aHATHE

byHKIMI

Tema 4.8 Conepxanue yaeOHOT0 MaTepuaia

OO6patHsbie OO6patnbie TpuronoMerpudeckue pyHknuu. Ux cBoiicTBa u rpaduku

TPUTOHOMETPUYECKHE

byHKIIHN

Tema 4.9 Conepxanue yueOHOro MaTepuaia

Tpuronomerpuyeckue | YpaBHEHHE COS X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X =

YpaBHEHHUS U
HEpPaBEHCTBA

a. Pemenune TpUrOHOMETPUYECKUX YpPABHEHUM OCHOBHBIX THIIOB:
MPOCTEUIIINE TPUTOHOMETPUUYECKHE yPAaBHEHUS, CBOJAIIHMECH K
KBaJPaTHBIM, PEIIAEMBIE PA3JIOKEHUEM HA MHOKHUTENH, OJTHOPOHBIC.
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[Ipocreiimme TPUroHOMETPUUECKUE HEPABEHCTBA

KoMOuHupoBaHHOE 3aHsTHE.

Tema 4.10 Conepxanue yueOHOro MaTepuaia

Cucremsbl CucTtembl NpOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUIN
TPUTOHOMETPUYECKUX

ypaBHEHUH

Tema 4.11 Conepxanue yueOHOT0 MaTepuaia

Pemenue [IpeoOpa3zoBanne  TPUTOHOMETPUYECKUX  BbIpakeHuil.  Pemenue

3a1a4.0CHOBEI

TPUTOHOMCTPUICCKUX ypaBHeHI/Iﬁ N HCPABCHCTB B TOM YHUCIIC C

TPUTOHOMETPHH. UCII0JIb30BAaHUEM CBOMCTB () YHKIIHH.

Tpuronomerpuueckue | KonrposbHast pabora

byHKIIIN

Paznea 5.

KommuiekcHbie yuciia

Tema 5.1 Conepxanue yaeOHOr0o MaTepuasa OK-01, OK-02,

KommekcHbie yncia [Tonsitue xomruiekcHoro yucia. ConpspKeHHbIE KOMIUIEKCHBIE 4YHCIIa, OK-03, OK-04,
MOAYJAb MW apryMEHT KOMIUIEKCHOro uwmcia. Dopma 3amucu OK-05, OK-06,
KOMIUIEKCHOTO  4uciia  (reoMeTpuyeckasi, TpPUTOHOMETpUYECKas, OK-07
anreOpanyeckas). ApuMETHUYECKHE JCHUCTBUA C KOMILICKCHBIMHU 1IK 3.4

quciiaMH1
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Tema 5.2 Conepxanue yueOHOro MaTepuaia

[Ipumenenune BrinmonHenue pacdyeToB ¢ MOMOLIBI0 KOMIUIEKCHBIX 4ducel. [Ipumepsr

KOMIUIEKCHBIX YHCEIT UCIIOJIb30BaHUST KOMIUIEKCHBIX YHUCEIT 4

Paznen 6. 33

IIpouszBoaHas

byHkumum, ee

NpuMeHeHHne

Tema 6.1 Conepxanue yueOHOT0o MaTepuaia

[Tonsitue OmnpeneneHue YUCIOBOM MOCIENOBATEILHOCTH U CIIOCOOBI €€ 3aJaHusl.

TPOU3BOTHOM. CaoiicTBa 4YMCIIOBBIX TMocheAoBaTenbHOCcTel. OmnpeneneHue mnpeaesna

@opMynbl M IIpaBUia | MOCIEAOBATEILHOCTU. BhluncieHrne mpenesoB Mocien0BaTeIbHOCTEH. 2

mudpdepenurposanus | [Ipenen ¢yukuun Ha OeckoHedHOCTH. Ilpenen (GyHKIMH B TOYKE. OK-01. OK-02
[Ipupamenue  aprymenrta. [lpupamenune  Qynxkumu.  3agauw, OK: 03’ OK:O 4’
NPUBOASIINE K MOHITHIO NMPOM3BOAHOM. OmpenesieHue MpPOU3BOIHOM. ’ ’

. OK-05, OK-06,

AJTOPUTM OTHICKAHUS TPOU3BOIHOMN OK-07
KomOunupoBanHoe 3aHsITHE 11K 3.4

Tema 6.2 Conepxanue yaeOHOT0 MaTepuaia 4 '

[Tpoussoaubie cymMmel, | opmyisl quddepenimpobanus. [Ipasuna quddepeHnupoBanus

pa3HOCTH

MIPOU3BEICHMUS,

YacTHOTO

Tema 6.3 Copaep:xanue yueOHOro MaTepuaia

[IpownsBoaHbIE Onpenenenue cinoxHoi pynkuuu. [IponzBoaHas TPUrOHOMETPUUECKUX

TPUTOHOMETpUYECKUX | pyHkuuid. [IponzBoaHast COXKHOU QPyHKIUU

byHKLIMIA. 4

47




[TpounsBogHas
CIIOXHOU (PYHKIIUU

Tema 6.4

Coneprkanue yueOHOTO MaTepuaa

ITonsTHE 0 | [lonsitue nenpepriBHOM (pyHKIMH. CBOMCTBA HENPEPHIBHON (YHKIHUU.
HENPEPHIBHOCTU CBs13b MEX1y HENIPEPHIBHOCTHIO U TP hepeHIUpyeMOCThIO (PYHKIIUM B
byHKIHH. MeTox | Touke. ANTOPUTM pellIeHUs] HEPABEHCTB METOIOM HHTEPBAJIOB
UHTEPBAJIOB

Tema 6.5 Copeprxanue yueOHOro MaTepuana

['eomeTpuueckuit u | [eomerpudeckuii  CMBICT  MPOU3ZBOAHOW  (GYHKIMHM —  YIJIOBOM

¢uznueckuit  cMbICI

K03 HUIIMEHT KacaTeNbHOW K rpaguky (QyHKIHH B TOYKE. YpaBHEHUE

IPOU3BOTHOM KacaTeJbHOW K rpaduky QyHKIMH. AJTOPUTM COCTABJICHUS YpaBHEHUS
KacateJabHOU K rpaduxy QyHkimn y=f(x)

Tema 6.6 Conepxanue yaeOHOT0 MaTepHuaia

Ousnueckuid  cMbICH | DU3UYECKU (MEXaHUYECKUM) CMBICT TPOM3BOJHONM — MTIHOBEHHAS

MPOU3BOTHOMN B | CKOPOCTh B MOMEHT BpeMeHH t: v = S’ (t)

npodeccuoHaTbHBIX [IpakTrueckoe 3angaTue

3ajadax

Tema 6.7 Conepxanue yaeOHOT0 MaTepuaia

MOHOTOHHOCTh Bospactanue u yObiBaHuwe (GyHKIIMH, COOTBETCTBHE BO3pacTaHUS W

byHKIIH. Touku | yObiBaHus (YHKIIMM 3HAKY TPOU3BOAHOW. [lOHATHE MPOHU3BOTHOM

KCTpEMyMa BBICHIETO MOpsAJKa, COOTBETCTBHE 3HAaKa BTOPOM MPOU3BOJIHOU
BBINTYKJIOCTH (BOTHYTOCTH) (DYHKIIMU Ha OTpE3Ke. 3ajjayl Ha MaKCUMyM
u MuHUMyM. [loHSTHE acHMNTOTHI, CHOCOOBI WX OMpEICICHUS.
AnropuT™M WuCCienoBaHus (QYHKIIMM W TIOCTPOCHUS €€ Trpaduka ¢
MTOMOIIBI0 POU3BOAHON. [[poOHO-TMHEHHAS QYHKITHS

Tema 6.8 Conepxanue yueOHOro MaTepuaia
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UccnenoBanne

byHKIMI u
nocTpoeHue rpauKkoB

HccnenoBanue QyHKIIMM HA MOHOTOHHOCTb U MOCTPOEHUE TPa(HKOB.

Tema 6.9 HauGosnbiiee
u HauMeEHbLIee
3HAaYeHUs (PYHKIINH

Coneprkanue yueOHOTO MaTepuaia

Haxoxnenue HamOOJbLIIEr0O W HAUMEHBUIETO 3HAYEHUU (YHKUUH,
IOCTPOEHUE TIpapuKOB MHOTOWIEHOB C HCIIOJIB30BAaHUEM ammapara
MaTEMAaTUYECKOTO aHaIU3a

Tema 6.10
Haxoxnenue
ONTUMAJILHOT'O
pe3yJibTaTa C
ITOMOIILIO
ITPOM3BOIHON B
MPAKTUYECKUX 3aJa94ax

IIpodeccnonanbHO-OPHEHTHPOBAHHOE COAepKaHUe (Coep:KaHue
NPHUKJIATHOT0 MOTYJIA)

Haumensbiiee n HanOoJIbIIIEE 3HAYEHHE ®YHKHHH

HpaKTI/I‘IGCKOG 3aHATUC
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Tema 6.11 Conepxanue yueOHOro MaTepuaia

Pemenue 3ana4. | Dopmynsl u npaBuia auddepenuupoBanus. McenegoBanue GyHKLIHMA C

[TpousBogHas NOMOIIbI0 TIpou3BOAHON. Haumbomnbliee W HaUMEHbIlIEE 3HAYCHUS 2

byHKIMH, ee | GyHKIuu

MpUMEHEHUE KouTtponbsnas pabora

Pa3nen 7. 36

MHOrorpaHHuKd "

TeJia BpaleHHus

Tema 7.1 Copeprxanue yueOHOro MaTepuana

[Tpusma, ee | [lonsitue nmpusmel. Ee ocHoBaHMsi u O0KOBBIC rpaHu. BricoTa mpu3Mel.

COCTaBIIAIOIINE, [Ipsimas n HakioHHas npusma. [lpaBunbHas npusma. Ee ceuenue

ceyenue. llpsamas wu 2

paBUJIbHAS IPU3MBbI

Tema 7.2 Conepxanue yaeOHOT0 MaTepHuaia OK-01, OK-02,
[Tapamnenenunen, xy6. | [lapamnenenumnes, cBORCTBA MPAMOYTOALHOrO Mapajiesienuneaa, Kyo. OK-03, OK-04,
Ceuennue Ky0a, | Ceuenue Ky0Oa, mapaieienuneaa OK-05, OK-06,
napa’sieaenuneaa 2 OK-07
Tema 7.3 Conepxanue yaeOHOT0 MaTepuaia IIK 3.4
[Mupamuna, ee | [lupamuna u ee osnementol. CeueHue mnupamuabl. [IpaBunbHas

COCTaBIIAIOILHNE, nupamuja. Y ceueHHasi nupamuia

ceuenue. IIpaBunbHas 2

nupamMuia. Y cedyeHHas

nvpamu/jia

Tema 7.4 Copaep:xanue yueOHOro MaTepuaia

bokoBas u mnonnas | [Inomaas GOKOBOI U MONHOW MOBEPXHOCTH TMPU3MBI, ITUPAMUIBI

MOBEPXHOCTh MPU3MBI, 2
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mupaMuibl

Tema 7.5

Cummetpus B KyoOe,
napajuleJenunee,
npu3Me, nupamue

Coneprkanue yueOHOTO MaTepuaia

CumMeTpusi OTHOCHTENIBHO TOYKH, MPSAMOM, MIIOCKOCTH. CUMMETpUs B
KyOe, nmapauienenunesie, npu3Me, NupaMuie

Tema 7.6
IIpumepsl cummeTpuit
B nipodeccun

IIpodeccnonanbHO-OPHEHTHPOBAHHOE CcOAepKaHUe (Coep:KaHue
NPHUKJIATHOT0 MOIYJIA)

CummeTpus B IPUPOJE, ApXUTEKTYPE, TEXHUKE, B OBITY

HpaKTI/I‘IGCKOG 3aHATUC

Tema 7.7

IIpaBunbHbIE
MHOTOTPaHHUKH,  HX
CBOMCTBA

Coneprxanue yueOHOro MaTepuana

IlonsTue I[MPpaBUJIIBHOTO MHOI'OI'paHHUKA. CsoiicTBa IMpaBUJIBHBIX
MHOT'OTPaHHHUKOB

HpaKTI/I‘-IG:CKOG 3aHATUC

Tema 7.8

Hunuunp, ero
COCTaBJISIOIINE.
Cedenue HUIMHIpA

Conep>xanue yueOHOro MaTepuana

Hunuanp u ero osnemeHtbl. CeueHue wmwIMHApPA (TapaiebHOE
OCHOBAaHUIO U ocH). PazBepTka nuinuHapa

Tema 7.9

Konyc, ero
COCTaBIISIOIIIHE.
Ceuenune KoHyca

IIpodeccuoHaAIBHO-OPHEHTHPOBAHHOE COAepxKaHUe (Coaep:KaHUe
MPUKJIAJTHOT0 MOTYJIS)

Konyc u ero snementsl. CeueHne KoHyca (MapajuieibHOe OCHOBAHUIO U
poXoAslIee Yepe3 BEPIINHY), KOHUYeCKUe ceueHus. Pa3BepTka KoHyca

Tema 7.10 Conep:xanue yueOHOro MaTepuaia

YcedueHHbIN KOHYC. | YceueHHblld KOHYC. Ero oOpa3syromiast u Beicota. CeueHrue yCeueHHOIo
CeueHue yCEYEHHOIO | KOHYyca

KOHYcCa

Tema 7.11 Conepxanue yueOHOro MaTepuaia
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Mlap u cdepa, wux |llap u chepa. Bzaumuoe pacnosnoxxenue chepol u miockoctu. CeueHue
CEUYCHHUS mapa, cepsl 2
KomMOuHupoBanHoe 3aHsiTue
Tema 7.12 Conepxanue yueOHOro MaTepuaia
Ilonatue 00 oObveMme |[lonstue 00 oO0beme Tena. OObeM Kyda H  MPAMOYTOJIHHOTO
Tena. OtHowmenue | mapamienenunena. O6beM Npu3Mbl U HWIHHAPA. OTHOIIEHHE 00HEMOB 2
00BEMOB  MOAOOHBIX | MOAOOHBIX Te. ['COMETPHUSCKUI CMBICI ONPEACITUTENS 3-T0 MOPAIKa
TEN O6bembl upamuabl U Konyca. O0beM mapa. [lnomanu noBepxHocTeit
TeN
KoMOunHanuy reoMeTpuyeckux Tel
[IpakTrueckoe 3anarue
Tema 7.14 Conepxanue yaeOHOT0 MaTepuaia
['eomeTpuueckue Hcnonb3oBanue KOMOMHAIMA MHOTOTPAHHUKOB W TEJ BpallleHHUs B
KOMOMHAITIH Ha | IPaKTUKO-OPUEHTUPOBAHHBIX 3a]ja4axX
IPaKTHKE [IpakTuueckoe 3aHgaTue 2
Tema 7.15 Conepxanue yaeOHOT0 MaTepHuaia
Pemenue 3aj1a4. | OOBEeMBI U TUIOMIAIM IOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAIlCHUS
MHoTrorpaHHUKH u | KontponwsHas pabora 2
TeJa BpalleHus
Paspea 8. 14
IlepBooOpa3nas OK-01, OK-02,
GyHKIMH, ee OK-03, OK-04,
NpuMeHeHne OK-05, OK-06,
Tema 8.1 Copaep:xanue yueOHOro MaTepuaia OK-07
ITepBooOpa3nas 3aa4a 0 BOCCTAHOBJIEHUM 3aKOHA JABHM)KEHMS MO W3BECTHOW CKOPOCTH. IIK 3.4
byHKITHH. IIpaBuna | [lonsatue mHTerpupoBaHus. O3HaAKOMIICHHE C TIOHATHEM HHTETrpaja u
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HAXO0XKJICHUS
epBOOOPa3HbIX

nepBooOpazHoit nns pynknuu y=f(x). Pemenue 3amaud Ha CBSI3b
nepBooOpa3HON M ee MPOU3BOAHOM, BBIUMCICHUE MEPBOOOpPA3ZHOM s
naHHou ¢pyHkuuu. Tabnuua popMyn Ajid HaX0XKACHHUS IEPBOOOPA3HBIX.
N3yuyenue npaBuiia BBIYUCICHUS IEPBOOOPA3HOM
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Tema 8.2

[Lnomane
KPUBOJIMHENHON
Tpaneuuu. Dopmyna
Hrrotona — JleiiOuuiia

Coneprkanue yueOHOTO MaTepuaia

3ajgaun, NPUBOIAIIAE K TOHATUIO OIPEAECICHHOTO HWHTErpajia — O
BBIYMCIICHUU IUIOIAAM KPUBOJMHEWHOW TpaleluH, O MNEPEMENICHUN
Toyku. IloHATHE oOmnpenen€éHHOro uHrerpana. I'eomerpuueckuid u
dbu3uYecKkuil CMBICI omnpeaesieHHoro uurerpaita. ®opmyna HeroToHa—
JleriOauna

Tema 8.3
Heonpenenennsiii u
OIPEICIICHHBIN
WUHTETPaJIbl

Coneprxanue yueOHOro MaTepuana

IlonsTue HCOIIPCACIICHHOTO MHTCTPAJIa

Tema 8.4

IMousitue 00
ONpeAeICHHOM
UHTETpale KaK
TUIOIA U
KPUBOJIMHEUHOUN
Tparnemnuu

Coneprxanue yueOHOro MaTepuana

['eoMeTpruecKknii CMBIC ONIPEAEICHHOIO HHTETpalla

Tema 8.5
OnpeneneHHbIN
WHTETpas B )KU3HU

IIpodeccuoHaAIBHO-OPUEHTHPOBAHHOE COAepxkKaHHEe (Coaep:KaHUe
MPUKJIAJTHOT0 MOTYJIS1)

['eoMeTrpruuecknii  CMBICII  ONpPEAECIEHHOr0 HHTerpana. Popmyna
HrroToHa - JleiiOnuia.

Pemienne 3amay Ha TOpPUMEHEHHE MHTErpajia Uil  BBIYMCIICHUSA
(bu3HUeCKUX BETUYNH U TUIONIAICH

[IpakTrueckoe 3aHATHE

Tema 8.6
Penrenue 3ajad4.

Conepxanue yueOHOTO MaTepurasa

[TepBooOpa3nas ¢yuknuu. [IpaBuna HaxoxaeHus nepBoodOpasHbix. Ee
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[TepBooOpa3zHas MPUMEHEHHE 2
byHKITHH, ee | KontponbHas pabota
MIPUMEHEHHE
Paszpnen 9. 12
CreneHH ¥ KOpHH.
CrenenHasi QyHKIHUA
Tema 9.1 Conepxanue yueOHOT0o MaTepuaia
Crenennasts ¢yHkuus, | [ToHsiTHEe KOPHS Nn-Oi CTEMEHHM W3 JACHCTBUTEIBHOrO yucia. OyHKIUU
€€ CBOMCTBa y = VX WX cBOWCTBA U rpa¢uku. CBOWCTBA KOPHS N-0¥ CTENEHU
2
Tema 9.2 Conepxanue yaeOHOro MaTepuania
[Ipeo6pazoBanue [IpeoGpazoBanre MppalMOHATIbHBIX BEIPAKEHHIM
BBIPAXKEHUI C KOPHIMU 2
N-oil cTeneHn OK-01, OK-02,
Tema 9.3 Conepxanue yaeOHOT0 MaTepHuaia OK-03, OK-04,
CponictBa creneHu c | [ToHsTHE CTENEHH ¢ JIOOBIM pallMOHAIBHBIM MMOKazareneM. CTerneHHbIe OK-05, OK-07
palroOHaIbHBIM U | GyHKIIMHU, UX CBOWCTBA U rpaduKu
NENUCTBUTEIIBHBIM KomMOuHupoBanHoe 3aHsTHE 2
MOKa3aTeIsIMU
Tema 9.4 Conepsxanue yueOHOTO MaTepuana
Pemenue PaBHOCHJIBHOCTD MPPALIMOHAIBHBIX YPABHEHUN U HEPABEHCTB. MeTobl
UppaIMOHATbHBIX uX peueHus. Penienue nppauoHaibHbIX YPAaBHEHHUN U HEPABEHCTB
yYpaBHEHUU 51 4
HEPABEHCTB
Tema 9.5 Conepxanue yueOHOro MaTepuaia

CreneHn #  KOpHH.

Onpenenenue creneHHor (QyHkuuu. Vcmonb3oBaHUE €€ CBOWCTB IMPHU
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CreneHnHas QyHKIUSA

pEILICHUU YPABHEHU U HEPABEHCTB

KouTtponbsnas pabora

Paznen 10. 10
IMoxka3arTeabHast
bynkuus
Tema 10.1 Conepxanue yueOHOT0 MaTepuaia
[TokazarenbHas Crenenb ¢ TPOU3BOJBHBIM  JIEUCTBUTEIBHBIM  TOKa3aTeJeM.
(GyHknus, ee colicTBa | OmpenernieHue MoKa3aTeabHOW (YHKIMU, €€ CBOMCTBA W rpaduk.
3HAKOMCTBO C TPUMEHEHHUEM TIOKazaTelbHOM (yHKIUU. Pemienue
MOKa3aTeIbHBIX YpaBHEHUH () YHKITMOHATBLHO-TPAPUIECKUM METOI0M 2
Tema 10.2 Conepxanue yueOHOT0 MaTepuaia
Pewienne Pemiennie  mokasaTeabHBIX ~ ypaBHEHHWM  METOJOM  YpaBHUBAaHUSA
IMOKa3aTeIbHbBIX ToKa3aTese, METOIOM BBEJICHUS HOBOH MIEPEMEHHOM, OK-01, OK-02,
ypaBHEHUM U | GyHKIIMOHATBHO-TpauIecKuM MeToAoM. PellleHne TmoKa3aTeIbHBIX 4 OK-03, OK-04,
HEPABEHCTB HEPABEHCTB OK-05, OK-07
[IpakTnueckoe 3ansTHE
Tema 10.3 Conepxanue yaeOHOT0 MaTepuaia
Cucremsl Pemenue cucrtem nokasareibHbIX YPAaBHEHHUHN
MOKa3aTEIbHbBIX 2
ypaBHEHUU
Tema 10.4 Conepxanue yueOHOTO MaTepurasa
Pemienue 3a7a4. | Pemrenne  mokasaTeNbHBIX ~ YPAaBHEHWM  METOAOM  YPAaBHUBAHUSA
IToka3aTenpHas MOKa3zaTeJiel W METOJOM BBEACHHS HOBOW IEpEeMEHHOHW. Pemienue
byHKIMISA MOKa3aTeIbHbIX HEPABEHCTB 2
KonrtponbHas pabota
Pa3nen 11. 22 OK-01, OK-02,
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Jlorapugmsel.
Jlorapugmuyeckast
bynkuus

Tema 11.1

Jlorapudm qucia.
JlecaTnuHbIN u
HaTypajbHbIN
sorapuMsbl, YUCIIO €

Coneprkanue yueOHOTO MaTepuaia

Jlorapudm uncna. JlecITUUHBINA U HATYpaIbHBINA JOTapU(PMBbI, UUCTIO €

Tema 11.2

Copeprxanue yueOHOro MaTepuana

CaoiicTBa CaotictBa norapudmon. Onepaius gorapupMupOBaHHUSL.
norapudmos.

Oneparus

norapuMUpOBaHUS

Tema 11.3 Conepxanue yaeOHOT0 MaTepHuaia

Jlorapudmuyeckas Jlorapudmudeckas QyHKIMS U €€ CBOMCTBA

dbyHKIMSA, €€ CBOWCTBA

Tema 11.4

Coneprxanue yueOHOT0o MaTepuana

Pewienne [Tonsitue norapudmudeckoro ypaBHeHus. Onepais MOTEHIUPOBAHUS.
norapuMUYECKUX Tpu OCHOBHBIX MeETONA pEIICHUS JOrapu(PMUIECKUX YpaBHEHHIA:
YpaBHEHHUI U | GyHKIUOHATBHO-TPAPUIECKUN, METOA  TMOTCHIIMPOBAHUS, METO
HEPABEHCTB BBEJICHUS HOBOM nepeMeHHoM. Jlorapudpmuyeckrue HepaBeHCTBA

Tema 11.5 Conepxanue yueOHOro MaTepuaia

Cucrembl ANTOpUTM  pelIeHUsT  CUCTEMbl  ypaBHEHUW. PaBHOCUIBHOCTH
norapuMUYECKUX Jorapu(pMUYECKUX YPAaBHCHU U HEPABEHCTB

yYpaBHEHUU

Tema 11.6 IIpodeccnoHAIbLHO-OPUEHTUPOBAHHOE COJepKaHUe (CoAep:KaHHe

OK-03, OK-04,
OK-05, OK-07
IIK 3.4
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Jlorapu@mel B
MPUPOJE U TEXHUKE

NPHUKJIATHOTO MOXYJIA)

[Ipumenenue norapudma. Jlorapupmuueckas cnupanb B npupone. Ee

MaTeMaTUYECKHE CBOMCTBA 4
[IpakTrueckoe 3aHATHE
Tema 11.7 Conepxanue yueOHOro MaTepuaia
Pemenue 3ana4. | JlJorapupmuueckas byHKUMA. Pewenue IIPOCTEUIIINX
Jlorapugmsl. norapu(pMUYECKUX YpaBHEHUN 2
Jlorapudmudeckas Kontponwsnas pabota
byHKIMSA
Pa3znen 12. 4
MHuo:xecTBa.
JJIeMeHTbl  TeOpHuH
rpa¢gos
Tema 12.1 Conepxanue yaeOHOT0 MaTepHuaia OK-01, OK-02,
MHuoxecTBa [Tonsitue muoxxectBa. [logmMHOX)ecTBO. Onepanuu ¢ MHOXECTBAMHU OK-03, OK-04,
KoMOuHHupOoBaHHOE 3aHATHE 2 OK-05, OK-07
Tema 12.2 IIpodeccuoHaTIbLHO-OPUEHTUPOBAHHOE CoOJepPKaHue (coaep:KaHHue 11K 3.4
Onepauun C | IPUKJIAJTHOTO MOIYJIs1)
MHOXECTBAMU Onepauuu ¢ MHOKeCTBaMU. Pellienre npukiagHbIX 3a1a4
[IpakTHYECKOE 3aHATHE 2
KouTtponbhas pabota
Paznen 13. diaemeHTBI 22
KOMnﬁl/IHaTOpI/IKI/I, OK-01, OK-02,
OK-03, OK-04,
CTATHCTHKH 13 Teopuu OK-05, OK-07
BEpPOSITHOCTEH K 3.4
Tema 13.1 Conepxanue yueOHOro MaTepuaia
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OCHOBHBIE NOHATUA
KOMOMHATOPUKHU

[lepecTaHOBKH, pa3MeNIeHUsI, COYCTAHUSI.

Tema 13.2
Co0bITHE, BEPOSITHOCTD
coObITua. CrnosxkeHue u

Coneprkanue yueOHOTO MaTepuaa

CoBMecTHbIE W HECOBMECTHbIE COOBITHA. Teopembl O BEPOATHOCTH
CYMMBbI COOBITHI. YClIOBHAsi BEPOSITHOCTh. 3aBUCUMBIE U HE3aBUCHMBbIE

YMHOKEHUE coObITHs. Teopembl 0 BEpOSITHOCTH MPOU3BEICHUS COOBITUH.
BEPOSATHOCTEU KomMOuHupoBanHoe 3aHsiTue
Tema 13.3 IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE CO/epKaHUE (coAep:KaHuUe
BeposiTHOCTB B | IPUKJIAJHOT0 MOIYJIs1)
npodeccuoHaTbHBIX OtHocuTeNnbHAs 4YacTOTa COOBITHS, CBOHCTBO €€ YCTOWYMBOCTH.
3ajadax Craructuyeckoe omnpeaeneHue BeposTHOCTU. OIEHKa BEpPOSTHOCTU
COOBITHSI
[IpakTueckoe 3aHsTHE
Tema 13.4 Conepxanue yaeOHOT0 MaTepHuaia
JluckpetHas Buael cnywalinpix BenuuuH. OrnpenesneHue AUCKPETHON ClydallHOM

Cly4yalHas BEJIIMYWHA,

BEJIMUMHBI. 3aKOH pacHpeAceHUs] TUCKPETHOU ClydalHOW BEJIMYHUHBI.

3aKOH ee | Ee unciioBpie XapakTepUCTUKHU

pacrpeneneHus

Tema 13.5 Conepsxanue yueOHOTO MaTepuana

3agauu Bapuanuonnsii psA. ITomuron 4acToT u TACTOrpaMMma.
MaTeMaTH4eCKOn CratucTryeckre XapakKTEPUCTUKH Psiia HAOII0JaeMbIX JaHHBIX
CTaTUCTUKH

Tema 13.6 IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE COAepKaAHUE (CoaepKaHue

CocTaBieHue TaOIUIL U
JIarpaMM Ha MPaKTUKE

NPHUKJIATHOT0 MOTYJIA)

[lepBuunast oOpaboTKa CTAaTUCTHMYECKUX JaHHbIX. ['paduueckoe wux
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npenacrapieHue. HaxoxaeHne cpeqHuX XapaKTepUCTHK, HAOII01aeMbIX
JTAHHBIX

[IpakTrueckoe 3aHATHE
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Tema 13.7 Conepxanue yueOHOro MaTepuaia

Pemenne 3aJ1a4. | OneMeHTbl KOMOMHATOpUKH. (CoObITHE, BEPOATHOCTH  COOBITHS.

DneMeHTBI CiioxeHne 1 yMHOXKEHNE BEPOATHOCTEN

KOMOMHATOPHUKH, Kontponwsnas pabota 2

CTaTUCTUKU U TEOPUU

BEPOSITHOCTEN

Pasznen 14. 18

YpaBHeHus ]|

HepaBeHCTBA

Tema 14.1 Conepxanue yueOHOT0 MaTepuaia

PaBHOCHIIBHOCTB PaBHOCHIIBHOCTH ypaBHEHUW W HepaBeHCTB. OnpeneneHusi. OCHOBHbBIC

ypaBHEHUIM U | TEOPEMbI PABHOCHWJIBHBIX TEPEX0JIaX B YPaBHCHHUSIX M HEPaBEHCTBAX.

HepaBeHCTB.  OOmme | OOIre MeTo/ bl PEeIIeH s YPABHEHUI: TIEpeX0/ OT PaBeHCTBA (yHKIIMMA 2

METOAbI PELICHUS K PpaBEHCTBY AapryMeHTOB [UIsi MOHOTOHHBIX (YHKUHNA, METO[ OK-01. OK-02

. . ) ,

pa3lioKEHUsT Ha MHO)KI/ITGJII/I,\J METOJ, BBEJCHUS HOBOW IEPEMEHHOI, OK-03, OK-04,
(byHKIIHMOHABHO-TpaUUSCKUN METO]T OK-05, OK-06,

Tema 14.2 Conepxanue yaeOHOT0 MaTepuaia OK-07

I'papuueckuit  meton | OOmmMe METOABI PEIICHHS HEPABEHCTB: IEPEXOA OT CPaBHEHHUS K 3.4

pelleHus ypaBHCHUH, | 3HAUeHUH (YHKIMIA K CpPaBHEHWIO 3HAYCHUW apryMEHTOB IS '

HEPaBEHCTB MOHOTOHHBIX  (DYHKIHI, METON HHTEPBAJIOB, (PYHKIMOHAIHHO-
rpadudeckuit Meroa. ['paduueckuii MeTon pemieHUs YpaBHEHUU U 4
HEPaBEHCTB

Tema 14.3 Conep:xanue yueOHOro MaTepuaia

YpaBHeHus u | Onpenenenue Mopayisa. Packpeithe MOAyNss 1O  ONPEAEIICHUIO.

HEPABEHCTBA ¢ | [Ipocreiimme ypaBHEHHMS W HEpaBeHCTBA ¢ moxayJjeM. lIpumenenue

MOZYJIEM PAaBHOCHUJIBHBIX MEPEXOJ0B B OMNPEACICHHBIX THUIAX YpPAaBHEHUU W 2
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HEPABEHCTB C MOJYJIEM

Tema 14.4 Conepxanue yueOHOro MaTepuaia
YpaBHeHUs 1 | 3HaKOMCTBO ¢ mapamerpom. lIpocreiimne ypaBHEHUSI 1 HEPABEHCTBA C
HEpaBEHCTBRA ¢ | mapameTpom 2
rapaMeTpaMu
Tema 14.5 IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COepKAHUE (coAepi:KaHuUe
CocraBnieHue U | IPUKJIAJHOTO0 MOIYJIS1)
peuieHue Pemenue TekcTOBBIX 3a/1a4 TPO(HECCUOHATBEHOTO COJIEPIKAHUS
npodeccuoHaTbHBIX [IpakTrueckue 3aHATHS 8
3a/a4 ¢ NOMOLIBIO | OOmuMe METONbl pPEelIeHUs] ypaBHEHHI. YpaBHEHHMS M HEPABEHCTBA C
YPaBHEHHUM MOJYJIEM U C IapaMeTpaMu

IIpakTyeckoe 3ansaTue
IIpome:xxyTounas arrectanus (JK3aMeH) 6
Bcero: 251/257
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3. YcaoBus peaju3anui NporpaMmsbl 0011e00pa3oBaTeIbHOM M CUMIIHHBI

3.1. lna peanu3auuu NpPOrpaMmbl JUCHUIIMHBI NPeIyCMOTPEHbI CJeAyIoIme
crenuaibHble NOMelleHus:

Peanuzauus nporpaMMmbl JUCHUILIMHBL TpeOyeT Haluuusg Yy4yeOHOro KaOuHeTa
MaTEeMaTUKH.

O6opynoBaHue yuyeOHOTO KaOUHETa:

- IOCaJI0YHBIE MECTA M0 KOJIMYECTBY 00yYarOUIXCs;

- pabouee MEeCTO Mpeno/iaBaTes;

- KOMIUIEKT Y4eOHO-HATJISAIHbIX TOCOOUIA;

- KOMILIEKT 3JI€KTPOHHBIX BUACOMATEPUATIOB;

- 3a/1aHMs1 111 KOHTPOJIBHBIX paboT;

- IpOECCUOHATILHO OPUEHTUPOBAHHBIE 3aaHUS;

- MaTepuabl HK3aMeHa.

Texuuueckue cpeacta oOydeHUs:

- IEPCOHAJIbHBIN KOMIBIOTEP C JUIIEH3MOHHBIM MPOTPAMMHBIM 00€CTIeUeHUEM;

- IPOEKTOP C HKPAHOM.

3.2. UudopmanuoHHoe odecrieueHre 00ydeHust

JIMTEPATYPA
OCHOBHBIE UICTOYHUKH:

1.bammakoB M. 1. Maremaruka: yaeOHUK IS CTYI. YUpEKACHUN cpea.pod.
obpazoBanusi. — M., 2019.

ﬂOHOJIHI/ITeJIBHBIe HCTOYHUKMU:

1.Amumos L. A. u ap. Marematuka: anreOpa 1 Hadajia MaTEMaTHIECKOTO aHAIIN3a,
reoMeTpusi. Anredpa u Hayanza MaTeMaTHYeCcKoro aHanusa (0a30BbId U yriTyOIeHHBIN
ypoBHH).10—11 knmaccel. — M., 2014.

2.Aranacsan JI. C., bByry3os B. ®@., Kagomues C. b. u np. Maremaruka: anredpa u
HaJaJla MaTeMaTudeckoro ananusa. ['eomerpus. ['eomerpust (0a30BbIi U yriTyOIeHHBIN
ypoBHH). 10—11 knmaccel. — M., 2014.

3.bammakoB M. 1. Maremaruka. COOpHUK 3a71a4 po(UIbHON HANIPABICHHOCTH
y4eb.1mocobue s CTyI. YIpexKAeHU cpea. mpod. odpazoBanus. — M., 2014.
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4.bammakoB M. 1. Maremaruka. 3ajayHuk: yue0.mocoOue Juisl CTy. YUpeKICHUN
cpea. npod. oopazoBanus. — M., 2014.

5.bammakoB M.. MaTteMatuka. DIEeKTPOHHBINA y4e0.-METOA. KOMIUIEKC JIJIsl CTY/.
yupexaenuii cpes. npod. oopazosanus. — M., 2015.

6.bammakos M.I. MaTtemartuka (6a30Bbiii ypoBeHb). 10 kiacc. — M., 2014,
7.bammakxoB M.I. Maremaruka (0a30Bbiii ypoBeHb). 11 kiacc. — M., 2014.
8.bammakoB M.W. Anre6pa u Havyaia ananusa, reometpus. 10 xkimacc. — M., 2013.

9.bammakos M. WM. Maremaruka (06a3oBwiii ypoBeHb). 10 kmacc. COOpHUK 3amad:
yueb.nmocobue. — M., 2008.

10.bammmako M. N. Maremartuka (6a3oBwiii ypoBeHb). 11 kmacc. COopHHK 3amau:
yue0.mocooue. — M., 2012.

11.I'yce B.A., I'puropseB C.I'., UBonruna C.B. Marematuka nnsi npodeccuit u
CHELMATIBHOCTEH  COLIMAJIbHO-3KOHOMMUYECKOr0 npouist: Yy4eOHHK Jis  CTyJ.
yupexaeHuit cpe.npod. oopazosanus. — M., 2014.

12. Konsarun FO.M., TkaueBa M.B, ®enepoa H.E. u np. Maremaruka: anredpa u
Hayajla MaTeMaTU4YecKOro aHanu3a. AnreOpa M Hayajda MaTeMaTHYeCKOro aHaln3a
(6a30BbIit 1 yrmyOneHHbid ypoBHH). 10 xmace / mox pea. A.b. XKwxkuenko. — M.,
2014.

13.Konmsaruan KO.M., TkaueBa M.B., ®enepora H.E. u np. Maremartuka: anrebpa u
Hayajla MaTeMaTU4YecKOTro aHanu3a. AireOpa W Hayalla MaTeMaTUYeCKOro aHaiu3a
(6a30BbIit U yrayoseHHsli ypoBHu). 11 kimace / mox pen. A.b. XKwmwxkuenko. — M., 2014

OenepanbHblii 3aKk0H OT 29.12.2012 Ne 273-03 «O6 obpazoBanun B Poccuiickoit
denepanumy.

14.bamvakoB M. M. Marematuka: KH. IJIsl TIperofaBaTessi: MeToja.mocooue. — M.,
2013

15.bammvakos M.U., Ipiranos 111.1. Metoandeckoe nmocobue s moarotoBku kK EI'D.
— M., 2011.

NHTEPHET-PECYPCBHI

l'azera «MaremaTtuka» N3naTenbckoro aoMa «IlepBoe CEHTSIOPSI»,
http://mat.1september.ru

Martematuka B OTKpbITOM KOJuIepke, http://www.mathematics.ru
Math.ru: Matemaruka u oopazoBanue, htpp:\\www.math.ru

MOCKOBCKHI1 IIEHTP HEMPEPhIBHOIO MaTeMaTHIecKoro oopasosanwsi, http:\\mccme.ru
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Allmath.ru—scs Mmatematuka B ogHoM mecte, http:\\www.allmath.ru

EqWorld: Mup matematndeckux ypaBHenwuii, http:\\eqworld.ipmnet.ru
Exponenta.ru: oopa3oBatebpHBIN MaTeMaTHUCCKHIA caiT, http:\\www.exponenta.ru
CpenHsisi MaTeMaTU4ecKast MHTEpHeT-1Koma, http:\\www.bymath.net
['eomerpuyeckuii moprai, htpp:\\ www.neive.by.ru

['paduku ¢pynkumii, http:\\graphfunk.narod.ru

Jlunaktuueckue — Matepuanibl 1Mo MHpOpMaTHKE M Marematuke, http:\\comp-
science.narod.ru

JluckpeTHas MaTeMaTHKa: alropuT™bl, http:// rain.info.ru/cat/

EI'D no MaTeMatuke: MoAroToBKa K TecTupoBanmto, http:\\www.uztest.ru

3aaun 110 TeoOMeTprH: HHPOPMAIIMOHHO-TIONCKOBas cuctemMa, http:\\zadachi.mccme.ru
3aayHMK )15 OATOTOBKH K OJIMMITHA1aM Mo MatemaTuke, http:\\tasks.ceemat.ru
WurepHet-nipoekT «3agaumy»,http:\\www.problems.ru

Marematuueckue >Tioabl, http:\\www.etudes.ru

Marematuka on-line:cripaBouHas uHpopMaIus B IIOMOIIIb CTYHCHTY,
http:\\www.mathem.h1.ru

MaremaTtrka B TIOMOIIb IIKOJBHHKY M CTYAEHTY (TeCThl MO Marematuke on-ling),
http:\\www. mathtest.ru

Maremaruka a7t OCTyHaromuXx B By3bl, http:\\www. matematika.agava.ru
Mertoauka npenogaBanus Mmatematuku, http:\\methmath.chat.ru
www.fcior.edu.ru (MapOpMaMoHHbIE, TPEHUPOBOYHBIC M KOHTPOIBHBIE MATEPUAIIHI).

www.school-collection.edu.ru  (Exunas komteknmu 1mupoBBIX  00pa3oBaTEIBHBIX
peCypcoB).
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4. KOHTPOJIb U OLIEHKA Pe3yJIbTATOB 0OCBOCHUS 00111€00Pa30BaTEeIbLHOM

AUCIHHUIIJINHBI

Kontpoab m omeHka pe3yabTaTOB OCBOEHUS 00111€00pa3oBaTeNIbHON AUCIUILUIMHBI

pacKphIBalOTCS  4yepes

JTUCIHUIIIMHAPHBIE

pe3yabTaThl,

HaIpaBJICHHLIC Ha

dbopmupoBaHue 0o0mMMUX U MpodecCHOHANTBHBIX KOMIIETEHIIMN MO pa3jenaM U TemMam

coJiep KaHusl y4eOHOro MaTrepuana.

Ob6masi/npodeccuonanbHast Paznen/Tema Tun oneHoOYHBIX
KOMIIETEH IS MeponpUusTHS

OK 01. Bei6upath criocoObl perieHus P 1, Tema 1.1, 1.2, | TectupoBanue
3a/1a4 NMpoheCCUOHAIBHON JIEITEIIbBHOCTH 1.3 I-o/c', 1.4,| Veruwi onpoc
MPUMEHUTETBHO 15,1.6 MaremaTuueckuit
K pa3jIMYHbIM KOHTEKCTaM P2, Temst 2.1, 2.2, JUKTaHT

2.3,2.4, 2.5 IT-o/c,

26 NunuBuayanbHas

P 3, Temsi 3.1, 3.2, | CaMOCTOSATE/bHAS

3.311-0/c, 3.4 pabora

P 4, Temn1 4.1, 4.2, | TIpencrabincHue

4.3, 4.4, 45, 4.6,| pesynapraToB

4.7 II-o/c, 4.8, 4.9, MPaKTUYECKUX

4.10,4.11

P 5, Temnr 5.1, pagor

59 KonTtponbnas

P 6, Temsr 6.1, pabora

6.2, 6.3, 6.4, 6.5, Brimonnenue

6.6, 6.7 IT-o/c, AK3aMEHAIIMOHHBIX

6.8, 6.9, 6.10 I1- 3aaHuil

o/c, 6.11

P 7, Temsr 7.1,

71.2,7.3,7.4,1.5,

7.6, 7.7 11-

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

P 8, Temn! 8.1,
8.2, 8.3,8.4, 8.5,
8.6

P9, Temnr 9.1,
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9.2,9.3,9.4,95
P 10, Temsr 10.1,
10.2,10.3,10.4
P11, Temsr 11.1,
11.2, 11.3 II-o/c,
11.4,11.5,11.6
IT-o/c, 11.7

P 12, Temsr 12.1,
12.2,12.3,12.4
P 13, Temsr 13.1,
13.2,13.3, 13.4,
13.5 IT-o/c, 13.6
P 14, Temsr 14.1,
14.2,14.3, 14.4,
14.5 IT-o/c, 14.6

OK 02. Ucnons30BaTh COBPEMEHHBIE
CpEeICTBa MOUCKA, aHAJIN3A U
UHTepIpeTauu nHhopMaIum, 1
MH(POPMAIIMOHHbIE TEXHOJIOTHH IS
BBITTOJIHEHHUS 3a]1a4 IPO(ECCUOHAIBHOM
JEsITeIbHOCTU

P 1, Tema 1.1, 1.2,
1.3 IT-o/c, 1.4, 1.5,
1.6

P2, Temnr 2.1, 2.2,
2.3, 2.4, 2.5 IT-o/c,
2.6

P 3, Temsr 3.1, 3.2,
3.31I-0/c, 3.4

P4, Teme1 4.1,4.2,
4.3, 4.4, 45, 4.6,
4.7 IT-o/c, 4.8, 4.9,
4.10,4.11

P 5, Temsr 5.1,

5.2

P 6, TemsrI 6.1,
6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c,

6.8, 6.9, 6.10 II-
o/c, 6.11

P77, Temnr 7.1,
7.2,7.3,7.4,7.5,
7.6, 7.7 11-
0/c,7.8,7.9, 7.10
IT-o/c, 7.11,7.12,
7.13,7.14, 7.15,
7.16, 7.17

P 8, Temnr 8.1,

TectupoBaHue
YCTHBIN Onpoc
MaremaTnueckum
JAKTAHT
NupuBunyanpHas
CaMOCTOATENbHAs
paboTta
[IpencraBnenue
pe3yJIbTaTOB
IIPAKTUYECKUX
pabot
KonTtponbnas
pabora
Brimonxnenue
DK3aMEHAIIMOHHBIX
3aaHUAN
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8.2,8.3,84, 8.5,
8.6

P9, Temsr 9.1,
9.2,9.3,9.4,95
P 10, Temsr 10.1,
10.2,10.3,10.4
P11, Temsr 11.1,
11.2, 11.3 II-o/c,
11.4,11.5,11.6
IT-o/c, 11.7

P 12, Temnr 12.1,
12.2,12.3,12.4
P 13, Temsr 13.1,
13.2,13.3, 13.4,
13.5 IT-o/c, 13.6
P 14, Temsr 14.1,
14.2,14.3, 14.4,
14.5 IT-o/c, 14.6

OK 03. ITnanupoBaTh U peanru30BbIBaTh
coOcTBeHHOE TPOo(hecCHOHATBEHOE U
JUYHOCTHOE Pa3BUTHE,
peINPUHUMATEIBCKYIO NeSATEILHOCTD B
npodeccroHaabHOM cdepe, UCIOIB30BaTh
3HaHMS M0 (PUHAHCOBOM TPAMOTHOCTH B
Pa3TUYHBIX JKU3HEHHBIX CUTYyaIUSIX

P 1, Tema 1.1, 1.2,
1.3 IT-o/c, 1.4, 1.5,
1.6

P2, Temnr 2.1, 2.2,
2.3, 2.4, 2.5 IT-o/c,
2.6

P 3, Temsr 3.1, 3.2,
3.31I-0/c, 3.4

P4, Teme1 4.1,4.2,
4.3, 4.4, 45, 4.6,
4.7 IT-o/c, 4.8, 4.9,
4.10,4.11

P 5, Temsr 5.1,

5.2

P 6, Temnrl 6.1,
6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c,

6.8, 6.9, 6.10 II-
o/c, 6.11

P77, Temnr 7.1,
7.2,7.3,7.4,7.5,
7.6, 7.7 11-
0/c,7.8,7.9, 7.10
IT-o/c, 7.11,7.12,

TectupoBanue

Y CTHBIN OmpocC
MareMaTudecKui
JIUKTaHT
NunuBuayanbHas
CaMOCTOSITeIbHAS
paboTta
[IpencraBnenne
pe3yJIbTaTOB
MPAKTHYECKUX
pabor
KonTposnbhas
pabora
Bremonnenue
AK3aMEHAIMOHHBIX
3aJIaHuI
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7.13,7.14, 7.15,
7.16, 7.17

P 8, Temnr 8.1,
8.2,8.3,84, 8.5,
8.6

P9, Temsl 9.1,
9.2,9.3,9.4,95
P 10, Temsr 10.1,
10.2,10.3,10.4
P11, Temsr 11.1,
11.2, 11.3 II-o/c,
11.4,11.5,11.6
II-o/c, 11.7

P 12, Temsr 12.1,
12.2,12.3,12.4
P 13, Temsr 13.1,
13.2,13.3, 13.4,
13.5 IT-o/c, 13.6
P 14, Temsr 14.1,
14.2, 14.3, 14.4,
14.5 IT-o/c, 14.6

OK 04. D¢ dhexTnBHO B3aUMOIeHCTBOBATH
M paboTaTh B KOJUICKTHBE M KOMaH/IE

P 1, Tema 1.1, 1.2,
1.3 IT-o/c, 1.4, 1.5,
1.6

P 2, Temsr 2.1, 2.2,
2.3, 2.4, 2.5 IT-o/c,
2.6

P 3, Temsr 3.1, 3.2,
3.31I-0/c, 3.4

P 4, Temn1 4.1, 4.2,
4.3, 4.4, 45, 4.6,
4.7 IT-o/c, 4.8, 4.9,
4.10,4.11

P5, Temnr 5.1,

5.2

P 6, Temn! 6.1,
6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c,

6.8, 6.9, 6.10 I1-
o/c, 6.11

P 7, Temsr 7.1,
7.2,7.3,7.4,7.5,

TectupoBanue

Y CTHBIN OpocC
MaremaTuueckum
JUKTaHT
NunuBuayanbHas
CaMOCTOSITEIbHAS
pabora
[IpencraBneHue
pe3yJIbTaTOB
MIPAKTUYECKUX
pabor
KonTponbhas
paboTta
Brinonxnenue
9K3aMEHAIIMOHHBIX
3aJaHAN
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7.6, 7.7 11-
0/c,7.8,7.9, 7.10
IT-o/c, 7.11,7.12,
7.13,7.14, 7.15,
7.16, 7.17

P 8, Temsr 8.1,
8.2,8.3,84, 8.5,
8.6

P9, Temsr 9.1,
9.2,9.3,9.4,95
P 10, Temsr 10.1,
10.2,10.3,10.4
P11, Temsr 11.1,
11.2, 11.3 II-o/c,
11.4,115,11.6
IT-o/c, 11.7

P 12, Temsr 12.1,
12.2,12.3,12.4
P 13, Temsr 13.1,
13.2, 13.3, 13.4,
13.5 IT-o/c, 13.6
P 14, Temsr 14.1,
14.2, 14.3, 14.4,
14.5 IT-o/c, 14.6

OK 05. OcyniecTBasiTh YCTHYIO U
MUCHMEHHYIO KOMMYHUKAIIMIO Ha
rOCYyJapCTBEHHOM sI3bIKE€ Poccuiickou
deneparuu ¢ yueToM 0COOCHHOCTEH
COIMAJILHOTO U KYJIbTYpPHOTO KOHTEKCTa

P1, Tema 1.1, 1.2,
1.3 IT-o/c, 1.4, 1.5,
1.6

P2, Temsr 2.1, 2.2,
2.3,2.4, 2.5 IT-o/c,
2.6

P 3, Temnr 3.1, 3.2,
3.31II-0/c, 3.4

P 4, Temn1 4.1, 4.2,
4.3, 4.4, 45, 4.6,
4.7 IT-o/c, 4.8, 4.9,
4.10,4.11

P5, Temnr 5.1,

5.2

P 1, Tema 1.1, 1.2,
1.3 II-o/c, 1.4, 1.5,
1.6

P2, Temnr 2.1, 2.2,

TectupoBanue

Y CTHBIN Onpoc
MaremaTuueckui
JUKTaHT
NunuBuayanpHas
CaMOCTOSITEbHAS
pabora
[IpencraBnenue
pEe3yJIbTaTOB
MMPAKTUYECKUX
pabort
KonTponbhas
paboTta
Brinonnenue
AK3aMEHAIIMOHHBIX
3aJaHAN
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2.3, 2.4, 2.5 IT-o/c,
2.6

P 3, Temsr 3.1, 3.2,
3.311-0/c, 3.4

P 4, Temn1 4.1, 4.2,
4.3, 4.4, 4.5, 4.6,
4.7 IT-o/c, 4.8, 4.9,
4.10,4.11

P 5, Temsr 5.1,

5.2

P 6, Temsl 6.1,
6.2,6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c,

6.8, 6.9, 6.10 II-
o/c, 6.11

P 7, Temsr 7.1,
1.2,73,7.4,7.5,
7.6, 7.7 11-
0/c,7.8,7.9, 7.10
IT-o/c, 7.11,7.12,
7.13,7.14, 7.15,
7.16, 7.17

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

P9, Temsr 9.1,
9.2,9.3,9.4,95

P 10, Temsr 10.1,
10.2,10.3,10.4
P11, Temsr 11.1,
11.2, 11.3 IT-o/c,
11.4,115,11.6
IT-o/c, 11.7

P 12, Temsr 12.1,
12.2,12.3,12.4

P 13, Temsr 13.1,
13.2, 13.3, 13.4,
13.5II-o/c, 13.6

P 14, Temsr 14.1,
14.2,14.3, 14.4,
14.5 I1-o/c, 14.6P
9, Temn1 9.1, 9.2,
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9.3,9.4,95

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

P 12, Temsr 12.1,
12.2,12.3

P 13, Temsr 13.1,
13.2,13.3, 13.4,
13.5 IT-o/c, 13.6
P 14, Temsr 14.1,
14.2,14.3, 14.4,
14.5 IT-o/c, 14.6

OK 06. ITposiBIATH TpakaaHCKO- P 1, Tema 1.1, 1.2, | TecTupoBanue
NaTPUOTHYECKYIO MO3UIIUIO, 1.3 TI-o/c, 1.4, 1.5, | Vcruslit onpoc
JNIEMOHCTPUPOBATH OCO3HAHHOE ITOBEJICHUE 16 MaremaTnueckum
Ha OCHOBE TPaJUILIMOHHBIX P 6, Temb1 6.1, JOUKTAHT
00I11eU€eJIOBEYECKUX [IEHHOCTEHN, B TOM 22’ 23’3_?)’/(:6’5’ NuauBuayanbHas
YHUCJIEe C YYETOM rapMOHU3AIUU 6.8: 6.9, 6.10 II- CaMOCTOSTEIbHAS
MEKHAIMOHAJIBHBIX U MEXPEITUTHOZHBIX o/C, 6.11 paboTta
OTHOILICHUW, IPUMEHATH CTAaHIAPThI P 7, Tems 7.1, [IpencraBnenue
AHTUKOPPYNIIMOHHOTO TTOBEACHUS 7.2.73,7.4,75, pe3yJIbTaTOB

7.6, 7.7 TI- MPAKTUYECKUX

0/c,7.8,7.9,7.10 | pabor

IT-o/c, 7.11,7.12, KonTtponbHas

7.13,7.14, 7.15, paboTta

7.16, 7.17 BrimoaneHue

P 8, Temsi 8.1, DK3aMEHAIIMOHHBIX

8.2,8.3,84,8.5, 3a1aHMi

8.6

P 14, Temn! 14.1,

14.2, 14.3, 14.4,

14.5 IT-o/c, 14.6
OK 07. ConeiicTBOBaTh COXpaHECHUIO P 1, Tema 1.1, 1.2, | TectupoBanue
OKpYKaroLIeH Cpebl, 1.3 II-o/c, 1.4, 1.5, | Vcrusrit onpoc
pecypcocOepeKeHII0, TPUMEHSITh 3HaHUS 11)625 T 5122 MaremaTuueckui

, Temsr 2.1, 2.2,

00 M3MEHEHUH KJIMMAaTa, MPUHITUTIBI 23 2.4, 2.5 T-olc. JTHUKTAHT
OepeXIMBOr0 MPOU3BOACTBA, IHPEKTUBHO 26 NunuBuayanpHas
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NEUCTBOBATH B YPE3BbIYANHBIX CUTYaLUAX

P 3, Temsr 3.1, 3.2,
3.311-0/c, 3.4

P 4, Temrs1 4.1,4.2,
4.3, 4.4, 4.5, 4.6,
4.7 IT-o/c, 4.8, 4.9,
4.10,4.11

P 5, Temsr 5.1,

5.2

P 6, Temsl 6.1,
6.2,6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c,

6.8, 6.9, 6.10 II-
o/c, 6.11

P 7, Temsr 7.1,
1.2,73,7.4,7.5,
7.6, 7.7 11-
0/c,7.8,7.9, 7.10
IT-o/c, 7.11,7.12,
7.13, 7.14, 7.15,
7.16, 7.17

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

P9, Temsr 9.1,
9.2,9.3,9.4,95

P 10, Temsr 10.1,
10.2,10.3,10.4
P11, Temsr 11.1,
11.2, 11.3 IT-o/c,
11.4,115,11.6
IT-o/c, 11.7

P 12, Temsr 12.1,
12.2,12.3,12.4

P 13, Temsr 13.1,
13.2,13.3, 13.4,
13.5II-o/c, 13.6

P 14, Temn! 14.1,
14.2,14.3, 14.4,
14.5 I1-o/c, 14.6

CaMOCTOSITENbHAS
paboTta
IIpencraBnenue
pE3yIbTaTOB
MPAKTUYECKUX
pabor
KoHTtponbHas
paboTta
Brinonxenue
AK3aMEHAIIMOHHBIX
3aJaHu M

[1K3.4.1IpoBOAUTHCPABHUTENbHBIN
aHAJU3MPOrPAMMHBIX MPOAYKTOB
UCPEICTBPa3pabOTKH,CUETbIO

P.1Tema 1.3
P.2 Tema 2.5

TectupoBaHue
YcTHBIN Oonpoc
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BBISIBIICHUSTHAWTYYILIETOPEIIEHUACOTIIACHO
KPUTEPUSAM,ONPEIETCHHBIM
TEXHUYECKUM3aTaHUEM.

P.3 Tema 3.3.

P.4 Tema 4.7

P.6 Tema 6.10

P.7 Tema 7.10

P.8 Tema 8.5

P.11 Tema 11.6
P.12 Tema 12.2
P.13 Tema 13.3.,
Tema 13.6

P.14 Tema 14.5

Marematnueckuii
JUKTaHT
NunuBunyanbHas
CaMOCTOSITEIbHAA
paboTta
IIpencrasnenue
pPE3YIBTATOB
MIPAaKTUYECKUX
pabot
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