denepanbHOE rocyapeTBeHnoe o0pazoBaTenbHoe 010 KETHOC
yupexk/eHHe Bhiciero oopasoBatms
«®unancosslii yuusepcuter npu [paBureabcrse Poccuiickoii
®exepanuu»
(®uHAHCOBBIH YHHBEPCHTET)
Maxaukanunekmii puanan GunynnBepenTera

Ty

@T%Pﬂp\}(} \\

o 3aweé‘rn'reﬂ»ﬁ1upe|\ropa
10 yueGHo-MeTaAHecKol paboTe

]

. Kacumosa

«28» MIoHA 7023 T

%
\ e o \»\ ;‘,, ;

PABOYAS IPOTPAMMA YYEBHOI'O IPEJIMETA
OIIIL.01 «MaTemMaTHKAY

110 CreunaIbHOCTH
09.02.07 MHpopMauHOHHbBIE CHCTEMbI M NPOrPAMMHPOBAHHE

Maxaukana - 2023




PaGouas nporpamma yueOGHOro rnpeamera «Marematuka» pazpadoraHa Ha OCHOBC
deiepanbHOro rocy/1apeTBEHHON0O CTanaapTa CpeiHero oGuiero obpasosanns (rance — Groc
CO0), MeepanbHOro  rOCYAAPCTBEHHOro  00PA3OBATENLHOTO  CTAHAAPTA CpejIHero
npodeccHonanbHoro odpasosanns (nanee — ®roC Cro) no cneunaishoctn 09.02.07
MHPOPMALIHOHHBIE CHCTEMBI M TIPOrPAMMHPOBAHHE  MPOTPAMMHPOBAHIE Ne 1547 (pen. ot
01.09.22r.) ot 09 aexadps 2016 1.

PaspaboTunku:
Makyxa WMpuna Bnaaumiposha. npenojasareib BKK, aucuuninibl Matemarika MaxadkalHHCKOro

¢unuana GuHyHHBEPCHTETA.
Pacynosa ITatumar ["acanoBHa, npenojasaresib AMCUHIIHHBL MaTeMaTHKA Maxaukaausckoro duinana

OUHYHUBEPCHUTETA.

PaGouas mporpaviva yueGHOTO npeaMeTa paceMoTpeHa W PEKOMEH0BAHA K yTBEPKACHHUIO Ha
3aceaHiH NPEAMETHOM (LITKI0BOIT) KOMHCCHH €CTECTBEHHOHAYYHBIX AHCLITLIMH.

Mporokon ot « 6 » 08 2023 1. Ne //

[Ipeacenarens MK é@ S1.A. JlanraToBa

(nooniucy)




1. 1. Hacnopt paGoyeili MporpaMMbl IHMCIUILTHHBI
OIIIIL. 01 MaTemaTuka

1.1. ObaacTs npuMeHeHHs padoyeil MPOrpaMMbl

[Iporpamma o01e00pa3oBaTeIbHON Y4eOHOM TUCHUILTHHBI « MaTeMaTHKay MpeIHa3HaYeHa JUIst
U3y4CHHs] MAaTEMaTHKH B MPO(ECCHOHAIBHBIX 00Pa30BaTEIbHBIX OPraHU3aLUsIX, PEaTn3yIOINX
00pa30BaTeNIbHYIO [IPOrpaMMy CPEIHEro 00mIero o0pa3oBaHus B MPeeiaXx OCBOCHHSI OCHOBHOM
npodeccuonanbHoi obpazoBarenbHOi mporpammsl (OITOIT) CITO Ha 6a3e OCHOBHOIO 00IEro
00pa30BaHus MPHU MOArOTOBKE CHEHUAIMCTOB CPEAHETO 3BEHA.

1.2. Mecto y4eOHOIO npeaMeTa B CTPYKType OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl
VYueOusiii npeamer «MaTemaTtukay SBISETCS 00s3aTENIbHON YacThi0 00111e00pa30BaTEIbHOTO
IUKJIa OCHOBHOM oOpazoBatenpHOM mporpamMmmbl CIIO B coorBerctBum ¢ DPI'OC 1o
cnernuaabHocTsM 09.02.07 MHGOpMaIMOHHBIE CUCTEMBI U POTPAMMHUPOBAHUE.
1.3. Henu 1 miIaHUpyeMble Pe3yJbTaThl 0CBOCHHS Y4eOHOI0 MpeaMeTa
Coneprkanne nporpaMMbl «MatemaTrka HalpaBJIeHO Ha JOCTIKEHHUE CIEAYIOIMMX LEeTIeH:
* obecreyeHre cOPMUPOBAHHOCTH MPEACTABICHUIN O COIUANBHBIX, KyIbTYPHBIX U UCTOPHYECKHUX
(hakTOpax CTAHOBJICHHSI MATEMATHKU;
* oOecrieuyeHre CHOPMUPOBAHHOCTH JIOTUYECKOTO, ANTOPHUTMHYECKOTO W MATEMATHYECKOTO
MBIIUICHHUS,
* obecrieyeHre CHOPMUPOBAHHOCTH YMEHUN MPHUMEHSTh MOJYYCHHbIE 3HAHUS TPU PEIICHUU
pa3IMYHBIX 33]1aY;
* obecrnieyenne chOPMUPOBAHHOCTH MPEACTABICHUN O MAaTEMaTHKE KaK YacTH O0IIeYeI0BEYeCKOM
KYJIbTYpbI, YHUBEPCAJIILHOM $SI3bIKE€ HAyKH, TO3BOJISIONIEM OMNMHUCHIBATh M HU3Yy4aTh peabHbIE
MPOLIECCHI U SIBJICHUA.

VY4eOHnbii npeamer «Marematuka» obecrneunBaeT (OpPMUPOBAHHE OOLIMX KOMIIETEHIMH 110
BceM BuaaMm gearenbHoctd PI'OC  cneumansHocty 09.02.07 MHpopmanvoHHBIE CHCTEMBI U
nporpammupoBanue. Ocoboe 3HaueHHe y4eOHbIN mpeaMeT UMeeT NMpHU (POPMUPOBAHUM M PA3BUTHH
obmmx kommnetennuii OK 01, OK 02, OK 04, OK 05, OK 06, OK 09 1 THYHOCTHBIX pe3y/IbTaTOB.

B pamkax mporpaMMbl y4eOHOW AMCHMILIMHBI OOYYArOUIMMKCS OCBAaUBAIOTCS 3HAHUS U
YMEHHUS



Oo0mme
KOMIIeTeHITHH

IInanupyemsle pe3yJbTaThl 00y4eHHUS

O01mue

IIpeameTHbIe

OK 01. Bri6bupatsb criocoOsbr
pelieHus 3a1a4
npohecCHOHATBLHOM
JeATEIbHOCTH IPUMECHUTEIBHO
K pa3jIM4YHbIM KOHTEKCTaM

- TOTOBHOCTb K Tpyldy, OCO3HAaHUE IIEHHOCTH
MacTepcTBa, TPYy10Jio0ue;

- TOTOBHOCTb K  AaKTUBHOM  JESATEIbHOCTH
TEXHOJIOTMYECKOM M COLMAJIBbHON HANPaBICEHHOCTH,
CIIOCOOHOCThP ~MHULIMUPOBATh, IUIAHUPOBaTh U
CaMOCTOSITENIBHO BBIIOJIHATh TAKYIO JESATEIbHOCTD;

- UHTEpEC K pa3IMYHbIM cdepam
npodeccCuoHaNBHOM NesTeNbHOCTH,
OBnaneHue YHHUBEpCATbHBIMU y4eOHBIMU

IIO3HABATCIIbHBIMU I[eﬁCTBI/ISIMI/I:

a) 0a30BbIC JJOTHYECCKHUE JICHCTBU:

- CaMOCTOSITEIILHO bopmynHupoBaTh u
aKTyaJIM3HpOBaTh MPOOJIEMy, paccMaTpUBaTh €e
BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBCHHBIN MPU3HAK HIIH
OCHOBAaHMA [JIA CPAaBHCHUA, KJ'IaCCI/I(bI/IKaIII/II/I nu
00001IeHHS;

- OTIPENIEIISATh 1ENN ACATEIbHOCTH, 3a/1aBaTh
napamMeTpbl U KPUTEPUHU MX JIOCTHKCHHUS,

- BBIABJIATH 3aKOHOMEPHOCTH U ITPOTHUBOPECYHA B
paccMaTpUBaEMBIX SIBICHUSX

- BHOCUTbh KOPPEKTHUBBI B JICSITEIBHOCTD, OIICHUBATD
COOTBETCTBHUE PE3Y/IHTATOB IIEJISIM, OLICHUBATh
PHCKH TTOCIIC/ICTBUI IEATEITbHOCTH,

- pa3BUBaTh KPEATHBHOE MBIILJICHUE MPHU PEIICHUM
YKHU3HCHHBIX TPo0IeM

0) 6a30BBIC UCCIIEAOBATEIIBCKUEC JCHCTBUS:

- BJIaJICTh HABBIKAMU y4eOHO-UCCIICIOBATEILCKON U
MPOCKTHOM JEATEIbHOCTH, HaBBIKAMU Pa3pEIICHUS
npo0Jem;

- BBIBJIATH MTPHUYHUHHO-CICACTBCHHBIC CBA3U H
aKTyaJIM3UpOBaTh 3a/1avy, BBIIBUTaTh THIIOTE3Y €€

-BJIa/IETh METOJIaMH JI0Ka3aTeNbCTB, aITOPUTMAMHU
pemeHus 3a1a4; yMeHue (popMynupoBaTh
OIpeIeIeHNs, aKCUOMBI M TEOPEMBI, IPUMEHSATh
1X, IPOBOJUTDH JOKA3aTEIIbHbBIE PACCYKICHUS B
XOZIe peLeHUs 3ajiay;

- YMETb OIIEPUPOBATh MOHATUSAMU: CTEIIEHb YHUCIIA,
iorapu@m 4uciia; yMEHUE BbIIOJIHATh
BbIUKCIICHNE 3HAUEHUH U Tpeo0pa3oBaHus
BBIPR)KEHUI CO CTENEHSIMHU U Jlorapudmami,
rpeoOpa3zoBaHusl IPOOHO-PAIIMOHATIBHBIX
BBIPKEHHUI;

- YMETb OIIEPUPOBATH MOHATUAMU:
pallOHaJIbHbIE, HPPALIIOHAJIBHBIE,
MoKa3aTeJIbHbIE, CTETIEHHBIE, Torapu(MUIECKHE,
TPUTOHOMETPUUYECKUE YPAaBHEHHSI U HEPABEHCTBA,
X CHCTEMBI;

- YMETh OIEpPUPOBATh MOHATUIMHU: QYHKILIHS,
HenpepbIBHAS (PYHKILIMS, TPOU3BOHAS,
nepBooOpasHasi, ONpeeNeHHbII HHTErpall; yMETh
HAXOUTh IPOU3BOJIHBIE ATIEMEHTAPHBIX
(byHKLNH, UCTIONB3YsI CIPABOYHBIE MaTepHUAIIbL;
MCCIIEIOBAaTh B MPOCTEHIINX CiIydasx (YHKIUU Ha
MOHOTOHHOCTb, HAXO/IUTh HANOOJIbIINE U
HAaUMEHbIINE 3HAYCHUS] PYHKIINH; CTPOUTH
rpadMKyu MHOTOYJICHOB C UCIIOJIb30BAHUEM
arrapaTa MaTeMaTU4YeCKOro aHajan3a; IPUMEHSTh
[TPOM3BOIHYIO IIPH PELICHUH 3a/1a4 HA JBUKCHHUE;
pelaTh NPaKTUKO-OPUEHTUPOBAHHBIE 3a/1a4 HA
HarOOJIbIINE M HAMMEHbIIINE 3HAYeHUS, Ha
HAXO0X/IEHNE TyTH, CKOPOCTH U YCKOPEHUS;

- YMETb ONIEPUPOBATh MOHATUSAMU: pallUOHAIbHAS
(byHKIMS, TOKa3aTenbHast QyHKIIHS, CTeeHHas

byHKIMS, Torapugmudeckas QyHKIUs,




peH_ICHI/IH, HaxXOoIUThb apFYMCHTBI JUIA
JI0Ka3aTejabCTBa CBOMX YTBEP)KICHHM, 3aJaBaTh
[apaMeTpbl U KPUTEPUU PEILICHUS,

- aHaJIM3MPOBATh IIOJIYYCHHBIC B XOJE PEIICHHUS
3aJa4un pe3yJ'IBTaTBI, KpI/ITI/I‘-IeCKI/I OLICHUBATh WUX
JIOCTOBEPHOCTh, IPOrHO3UPOBATh H3MEHEHHE B
HOBBIX YCJIOBHUSX;

-- YMETh MEPEHOCUTH 3HAHHS B MO3HABATCIILHYIO H
NPAaKTUYECKYIO 00JIACTH KU3HEACATCIIbHOCTH;

- YMETb HHTETPUPOBATH 3HAHUA U3 PA3HBIX
MPEIMETHBIX 00IacTel;

- BbIABHUI'ATh HOBBIC niacu, npeajiaratb
OPUT'MHAJIBHBIC ITIOAXOAbI KU PCIICHUS
u CIIOCOOHOCTD Hux HCIIOJIb30BaHUA B

MMO3HaBaTeILHON 1 COHH&HBHOﬁ IMPAaKTHUKE

TPUTOHOMETpPUYECKHE (DYHKIIMH, OOpaTHBIS
(yHKINU; YMEHHE CTPOUTH TPaPUKH U3YIEHHBIX
(YHKIHIA, HCTIOIB30BaTh TpauKy IPH N3YIEHHH
[IPOIIECCOB U 3aBUCUMOCTEH, TIPU PEIICHUH 3a/1a4
13 IpYTUX y4eOHBIX IPEJMETOB M 33134 U3
[peabHOM JKU3HU; BRIpaXKaTh popMysiaMu
3aBUCHMOCTH MEX/y BeTMUNHAMU;

- YMETh peIIaTh TEKCTOBBIC 33/1a4H Pa3HBIX THUIIOB
(B TOM UHCIIe Ha MTPOLEHTHI, JOJIH U YacTH, Ha
BIDKEHUE, paboTy, CTOMMOCTh TOBApOB H YCIIYT,
HaJIOTH, 33/1a41 U3 00JIaCTH yIpaBICHUSI
ITMYHBIMA M CEMEHHBIMH (DMHAHCAMH); COCTABIISTh
BHIPAYKCHUS], YPAaBHEHUS, HEPABEHCTBA U HX
CHCTEMBI IO YCIIOBUIO 33]]auH, UCCIIC0BATh
MOJTy4YEeHHOE PELICHUE U OL[CHUBATh
[PaBIOMI0I00HOCTD PE3YIIbTATOB;

- YMETh OIIEPUPOBATh NOHATHUAMU: CPEIHEE
apupMeTHIeCcKoe, Meana, HanOoJbIlee 1
HarMEHbIIIee 3HAUCHHUS, pa3Max, JUCIEPCHS,
CTaHIAPTHOE OTKJIOHEHHE YHCIOBOTO HA0OPa;
YMETh U3BJIE€KaTh, MHTEPIPETUPOBAThH
MH(OpMAIINIO, TIPEACTABICHHYIO B TaOJIHIIax, HA
muarpaMmax, rpagukax, OTpa)xarollyto CBOHCTBa
[peaTbHBIX MPOIECCOB | SBJICHUIA; IPECTABIIATh
MHGOPMALIHIO C TIOMOLIBIO TaOIUI] U AUArPaMM;
MICCIIEIOBATh CTATHUCTUYECKUE TAaHHBIE, B TOM
qrcie ¢ MPUMEHEHUEM Irpauueckux METO/I0B U
PIIEKTPOHHBIX CPEJICTB;

- YMETh OIEPUPOBAThH MOHATHIMMU: CITy4aiHBIN
OTIBIT U CITy4aifHOE COOBITHE, BEPOSITHOCTD
CJIy4aifHOT'O COOBITHSI; YMEHHUE BBIYUCIIATD
BEPOSITHOCTH C MCIIOJIb30BaHHEM TpapUIECKUX
METO0B; IPUMEHSATH (HOPMYJIBI CIIOKEHUS U
YMHO)KEHUS BEPOSITHOCTEH, KOMOMHATOPHBIE
(bakThl 1 GOPMYJIBI IPU PELICHNUH 337aY;
OLIEHUBATh BEPOSTHOCTH peasIbHBIX COOBITUH;




3HAaKOMCTBO CO CIIyYalHBIMH BEITMUMHAMU;
YMEHUE [IPUBOAUTEH IPUMEPEI IIPOSABICHUSA 3aKOHA
OOJIBLIMX YHCEIT B IPUPOAHBIX M OOLECTBEHHBIX
MIBJICHUAX

- YMETh OIIEpUPOBATh MOHATUAMU: TOUKA, IpsIMas,
[JIOCKOCTB, IPOCTPAHCTBO, IBYTPAHHBINA yTroJ,
CKPELMBAIOIINECS NPSIMbIE, 1apaIEIbHOCTh U
[IEPIEHIUKYIISIPHOCTD MIPSMBIX U INIOCKOCTEM,
YTOJI MEKAY IPSMBIMHU, YTOJI MEXy IPSIMOH U
[1JIOCKOCTBIO, YIOJl MEK/Y IJIOCKOCTSIMH,
[paccTOsIHUE OT TOYKH JI0 IUNIOCKOCTH, PACCTOSIHUE
MEXIY IIPSAMBIMU, PACCTOSTHUE MEXILY
[JIOCKOCTSIMH; YMEHHE UCII0JIb30BaTh IIPH
pEeLICHUH 337124 U3y4eHHbIE (DAaKThI U TEOPEMBI
[IaHUMETPUH; YMEHHE OLIEHUBATh Pa3Mephl
00BEKTOB OKPYKAIOLIET0 MUPA;

- YMETh OIIEPUPOBATh MOHATUSAMHU: MHOI'OI'PaHHUK,
CE€YEeHHE MHOTOTpaHHMKA, Ky0, mapaienenumne],
pu3Ma, mupamua, Gurypa u moBepXHOCTh
BpallleHus, IWINHIP, KOHYC, 1map, chepa, ceueHust
(burypsl BpaleHus, IIOCKOCTh, Kacarouascs
cepsl, HUINHIPA, KOHYCA, IIOIAb
[MOBEPXHOCTH MUPaMU/IbI, TIPU3MBI, KOHYCA,
[UTUHIPA, TT0MAIb chephl, 00beM Kyda,
[PSIMOYTOJIBHOTO Mapajulesienumneaa, MMpaMuIbl,
[IpU3MBI, IUIUHIPA, KOHYCA, lIapa; YMEHUE
1300pakaTh MHOTOTPAHHUKHU U TOBEPXHOCTH
BpAICHN, UX CEYEHUS OT PYKH, C IIOMOIIBIO
UEePTEIKHBIX HHCTPYMEHTOB U 3JICKTPOHHBIX
CPEJICTB; YMEHHE PACIIO3HABATH CUMMETPHUIO B
[IPOCTpaHCTBE; yMEHHE paclio3HaBaTh
IPaBUJIbHBIC MHOTOT'PAaHHUKU

- YMETh OIEPUPOBAThH MOHATHIMU: ABH)KEHHE B
[IPOCTPAHCTBE, 0/I00HBIE (PUTYPHI B
[IPOCTPAHCTBE; UCIOJIb30BaTh OTHOIIEHUE
ruiomazel nopepxHocreil 1 00beMOB MOJJOOHBIX




(uryp IpH penieHur 3a/1ag;

- YMETb BBIYUCIISITH T€OMETPUUECKUE BETUUMHBI
(I1MHa, yroJi, oAb, 00beM, MJI0alb
[MOBEPXHOCTH ), UCIIOJIb3YS U3YICHHBIE (POPMYIIBI
1 METOJIBI;

- YMETb ONIEPUPOBATH MOHATUSIMHU:
[IPSIMOYTOJIbHAS] CUCTEMA KOOPJAMHAT,
KOOPJAMHATHI TOUKH, BEKTOP, KOOPAUHATHI
BEKTOpA, CKAJIIPHOE MPOU3BEACHUE, YTOI MEXKIY
BEKTOpPaMH, CyMMa BEKTOPOB, IIPOU3BEACHNE
BEKTOpa Ha YKCJIO; HAXOIUTh C TOMOILBIO
M3y4eHHBIX (POPMYIT KOOPAUHATHI CEPEIUHBI
OTpPE3Ka, PACCTOSIHUE MEXY ABYMS TOUKAMH;

- YMETb BBIOMPATh MOIXOIAIINNA N3yUECHHBII
METO/ JIUISl PELLICHUs 3a7]a4l, PaClI0O3HABATh
MaTeMaTHdecKrue (PaKThl 1 MaTEMaTHICCKHE
MOJIETH B IIPUPOTHBIX U OOIECTBEHHBIX
SIBJICHHSIX, B UICKYCCTBE; YMEHHUE PUBOIUTH
[IpUMEPbl MATEMATUYECKUX OTKPBITHMA
[POCCUICKON M1 MHUPOBOW MAaTEMAaTUYECKON HAYKH.
- YMETh ONIEPUPOBATH MOHATUAMMU: ONPEICICHHE,
AKCHOMa, TEOpEMa, CJIEICTBUE, CBOMCTBO,
[IPU3HAK, 10Ka3aTEIbCTBO, PABHOCUIIbHBIE
(bopMyIUpPOBKH; yMeHUE (GOPMYJINPOBATH
00paTHOE U MPOTUBOIIOJIOKHOE YTBEPKACHHUE,
[IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI,
MCII0JIB30BAaTh METO/ MAaTEMaTUYECKON HHAYKIINH;
[TPOBOAMTD JOKA3aTENIbHbIE PACCYXKACHUS MTPU
[PEIIEHUH 33]1a4, OLIEHUBATh JIOTHUECKYIO
[IPaBUJILHOCTh PACCYXKICHUM;

- YMETh ONIEPUPOBATH MOHATUIMH: MHOKECTBO,
[MOIMHO>KECTBO, ONEPALIUN HaJl MHO)KECTBAMU;
YMEHHE HUCII0JIb30BATh TEOPETUKO-
MHOXECTBEHHBIN anmapar Jijisi OTTMCaHUs
[pEabHBIX MPOLIECCOB U SBJICHUM MPU PEIICHUH
3aja4, B TOM YHUCJIC U3 JPYTUX y4eOHBIX




[IPEIMETOB;

- YMETh OIEPUPOBATH MOHATHAMU: Tpad, CBA3HBIN
rpad, 1epeBo, UK, rpad Ha IUIOCKOCTH; YMEHHE
3a]1aBaTh U OMUCHIBATH rpadbl pa3InIHBIMU
crioco0amu; UCHOJIb30BATh I'padbl PU PEIICHUH
3ajay;

- YMETh CBOOOJJHO OIIEPUPOBATh MOHATUAMU:
CoueTaHHe, IEPECTaHOBKA, YUCIIO COUETaHUM,
41CII0 IIepecTaHoBOK; OMHOM HbloToHa; ymeHue
[PUMEHSATh KOMOMHATOPHBIE (DAKTHI U
pacCyXJIeHHUs Ul PEIICHUs 3a/a4;

-yMETh OIEPUPOBATh NOHATUAMU: HATypaJIbHOE
4KCII0, LEJ0€ YHCII0, OCTATOK 110 MOAYIIIO,
paliOHaIbHOE YHUCII0, UPPALMOHATIBHOE YHCIIO,
MHO’KECTBA HATYPaJIbHBIX, LEJIBIX,
paliOHaIbHBIX, NEHCTBUTEIBHBIX YHCE; YMEHUE
MCII0JIb30BaTh IPU3HAKY JI€JTMMOCTH,
HAaUMEHBIINNA 00U 1eUTENh U HAUMEHbLIEe
oO11ee KpaTtHoe, alroput™ EBkinia npu
[pEIIEHNH 3a]]a4; 3HAKOMCTBO C pa3JIU4YHbIMU
[TO3UIMOHHBIMH CUCTEMAaMH CUUCIICHHUS;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMMU:
CTEIEHb C LENIBIM II0KA3aTeNIEM, KOPEHb
HATypaJIbHOM CTENEHH, CTENIEHb C PalliOHAILHBIM
[T0Ka3aTeJeM, CTENEHb C JEHCTBUTEIBHBIM
(BelecTBEHHBIM) ITOKa3aTeNeM, Jorapudm Jucia,
CHUHYC, KOCUHYC Y TAHI'€HC POU3BOJIBHOTO YHCIIA,;
- YMETb ONEPUPOBATh MOHATHUSAMU: TOXKAECTBO,
TOKIECTBEHHOE MpeoOpazoBaHue, ypaBHEHUE,
HEpaBEHCTBO, CCTEMa YpPaBHEHUN U HEPABEHCTB,
[PaBHOCUJIBHOCTb YPAaBHEHUI, HEPABEHCTB U
CUCTEM, pallMOHaIbHbIE, UPPALIMOHAIbHEIE,
MoKa3aTesbHbIC, CTETIEHHbIE, Torapu(pMUUECKue,
TPUTOHOMETPUYECKHE YPaBHEHUs, HEPAaBEHCTBA U
CUCTEMBI; YMEHHE PELIaTh YPaBHEHMS,
HEPABEHCTBA U CUCTEMBI C IIOMOILBIO Pa3INYHbIX




[IPUEMOB; pellaTh YpaBHEHMsI, HEPAaBEHCTBA U
CHCTEMBI C ITapaMeTpOM; IIPUMEHSTh yPaBHEHUS,
HEPaBEHCTBA, X CUCTEMBI AJISl PEIIECHUS
MaTeMaTHYECKUX 3a/1a4 U 33/1a4 U3 Pa3InIHbIX
oOJs1acTeld HaAyKU U peaIbHOM JKU3HH;

-yMeTb CBOOOJIHO OTIEPHPOBATH MOHATUSIMHU:
rpaduk GyHkiuu, oopaTHas GyHKIINS,
KOMITO3UIIUS (PYHKIUH, TMHEHHAs QyHKITHS,
KBapaTU4Has PYHKLUS, CTeNIeHHas: QYHKLUSA C
[1CJIBIM TTOKa3aTeIeM, TPUTOHOMETPUIECKHE
(byHKLMH, 0OpaTHbIE TPUTOHOMETPUYECKHE
(byHKINH, TOKa3aTebHas U JJoTapruMuyecKast
(YHKIINHN; YMEHUE CTPOUTH rpauKu PyHKIIHIH,
BBITTOJIHATH MPEOOpa3oBaHus rpaduKOB PYHKITHIA,
YMEHHUE MCII0JIb30BaTh rpauky GyHKUMN 1715
M3y4deHHsI POLIECCOB M 3aBUCUMOCTEH MpH
PELLICHUHU 3aJ1a4 U3 IPYTUX YUE€OHBIX IPEIMETOB U
13 peabHOM KU3HU, BEIpaXaTh (opMyIaMu
3aBUCUMOCTH MEX/ly BEJIUUYNHAMM;

YMEHHE CBOOOIHO ONEPUPOBATH MOHITUSMHU:
YETHOCTh (PYHKLIMH, IEPUOUIHOCTD (DYHKIIUH,
OTPaHUYEHHOCTH (PYHKIIMH, MOHOTOHHOCTb
(byHKLINY, SKCTpeMyM (QYHKIMH, HauOoJIbIlee 1
HaMMEHBIIIee 3HAYCHUsT PYHKIIMU Ha IPOMEKYTKE;
YMEHHUE MPOBOANTH UCCIeI0BaHUE QYHKIINH;
YMEHHUE HCIIOJIb30BaTh CBOMCTBA U rpaduKu
(byHKUIMH 1715 pelieHus] ypaBHEHHUM, HEpaBEeHCTB U
3ajad c mapaMeTpaMu; H300paxarb Ha
KOOPJIMHATHOH MJIOCKOCTH MHOKECTBA PEIICHH
YpaBHEHHIA, HEPABEHCTB U MX CHCTEM;

- YMETh CBOOOJTHO ONIEPUPOBATH MOHATHAMHU:
MOCJIeIOBATEIBHOCTD, apu(METHIECKAs
porpeccusi, reoMeTpuieckas mporpeccus,
OecKOHEYHO yObIBaroIiasi reoMeTpuiecKas
[porpeccusi; yMeHHUe 3a/1aBaTh
[10CJIe10BATEIBHOCTH, B TOM YHUCIIE C TOMOIIBIO




[PEKYPPEHTHBIX (HOPMYIT;

- YMETh ONIEPUPOBATH MOHSATUSIMHU:
HENPEePHIBHOCTH (DYHKIIMH, aCUMITOTHI rpaduka
(yHKIIUY, TIepBasi ¥ BTOPasi MPOU3BOIHAS
(byHKIIUHN, TEOMETPUYECKUI U (PU3UUECKUN CMBICTT
[IPOM3BOIHOM, IIEPBOOOpa3Hasi, OTPEIEICHHBIN
MHTETrpal; yMEHHE HaXOUTh ACUMIITOTHI Tpaduka
(YHKIINH; YMEHUE BBIYUCISTH POU3BOIHBIC
CYMMBI, IPOU3BECHHS, YACTHOTO U KOMIIO3HUIIMH
(YHKIMI, HAXOIUTh YpaBHEHUE KacaTeIbHOU K
rpaduky GyHKIUY;

YMEHHE UCITOJIb30BATh MPOU3BOIHYIO JIJIS
MccieoBaHus (PYHKIIMMA, 111 HAXOXKACHUS
HAWTYYIIETO PEIICHUS B MPUKIIAIHBIX, B TOM
YHCIIe COLUATbHO-IPKOHOMUYECKUX U (PU3HUECKUX
3ajadax, JJsl ONpeesieHHsI CKOPOCTH U
YCKOPEHUST; HaXOIUTh IJIOMIAANU U 00BEMBI (PUTYD
C TIOMOIIIBIO HHTETPajia; MPUBOJAUTH TPHUMEPHI
MaTEeMaTHYECKOTO MOJICITMPOBAHUS C IOMOIIBIO
mudpepeHIaibHBIX YpaBHEHUIH;

- YMETh ONEPUPOBATH MOHATHUSIMU: KOMILUIEKCHOE
YHCII0, COTIPSDKEHHBIC KOMIUICKCHBIC YHCIIa,
MOJIyJIb U apTyMEHT KOMIUIEKCHOTO YHcia, popma
3aImCcy KOMIUICKCHBIX YUCell (TeoMeTpruiecKas,
TPUTOHOMETpHYECKas U anredpandeckas); yMeTh
[IPOU3BOIUTH ApU(METHICCKHEC ICHCTBUS C
KOMIUIEKCHBIMU YHCIIaMU; TIPUBOAUTH MIPUMEPHI
MCITI0JTb30BaHUST KOMIUICKCHBIX YHCEIT,

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMHU:
cpenHee apudMeTHIecKoe, MeIana, HanooJbIee
1 HaMEHbIIIee 3HAYCHHUsI, pa3Max, JUCTIepCus,
CTaHIapTHOE OTKJIOHCHHE TSI OTTUCAHHS
YHCIIOBBIX JIAHHBIX; YMEHHE UCCIIEIOBATh
CTATHCTHYCCKUE JIAHHBIC, B TOM YHUCIIC C
[PUMEHEHHEM TpaudecKuX METOI0B U
PIIEKTPOHHBIX CPEJICTB; rpa)uecKu UCCIEeTOBATh
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COBMECTHBIE HAOJIIOJICHHSI C TIOMOLIBIO AUarpamMm
[pacCEeMBaHMs U JINHEWHOU PErpeccuu;

- YMETh HAXOJUTb BEPOATHOCTH COOBITHIA C
MCTIOJIb30BaHUEM I'pa)UIeCKUX METOJIOB;
[IPUMEHSATD Ul PEeLIeHUs 3a1a4 GOPMYIIbI
CIIOKEHUS] 1 YMHOXKEHUS BEpOSITHOCTEH, (hopmyiry
[10JIHOM BEpOSITHOCTH, popmyity bepryy,
KoMOWHATOpHBIE (HaKThI U (OPMYIIBI; OLICHUBATH
BEPOSTHOCTH PEATIbHBIX COOBITUI; YMEHHE
OIEpUPOBATH MOHIATUSIMU: CydailHasi BEIMYMHA,
pacrpeielieHue BEPOATHOCTEN, MAaTEMATUYECKOE
0’KUJaHUE, TUCIIEPCUs U CTaHJapTHOE
OTKJIOHEHHUE CIy4aliHOM BETMUYUHBI, (PYHKIUH
pacripeie/IeHus ¥ III0THOCTH PAaBHOMEPHOTO,
[10Ka3aTeIbHOIO0 U HOPMAJIBHOTO PaCIIpeIEICHUT;
YMEHHE HUCII0JIb30BaTh CBOMCTBA U3YUEHHBIX
[pacrpefielIeHui AJIs peleHus 3a1a4; 3HAKOMCTBO
C TIOHATHSIMU: 3aKOH OOJIBIINX YHCEI, METOIBI
BHIOOPOYHBIX UCCIIE0OBAHUI; yMEHUE PUBOIUTD
[IpUMEPHI MPOSIBIIEHUS 3aKOHA OOJIBIINX YHCEIN B
[IPUPOJIHBIX U OOIECTBEHHBIX SIBICHUSX;

- YMETbh CBOOOTHO ONIEPUPOBATH MOHATHSIMHU:
TOYKa, psiMasi, INIOCKOCTh, IPOCTPAHCTBO,
OTPE30K, JIy4, IJIOCKUN yTOJ, IBYIPAaHHBINA yToOI,
TPEXTPAaHHBIN YToJl, IEpECEeKaroInecs,
[apajuleNIbHbIE U CKPEIIHUBAIOIINECS IPSIMBIE,
[apaJUIEIbHOCTD U NEPIEHIUKYIIPHOCTD IPSIMBIX
1 TUIOCKOCTEM, Yol MeX1y MPSMBIMH, YTOJI
MEXy IPSMOM U IJIOCKOCTBIO, YTOJI MEXIY
[IOCKOCTSIMU; YMEHHUE UCTOIb30BaTh NpHU
PELLICHUH 33]a4 N3y4eHHbIE (DAKThI U TEOPEMBI
[IAaHUMETPHUH; YMEHHUE OLIEHUBATh pa3Mephl
00BEKTOB B OKpPY’KAIOIIEM MHUpE; YMEHHE
OIepUpPOBATH MOHIATUSIMU: MHOTOTPaHHUK,
CEUEHNE MHOTOTPaHHMKA, IPABUIIbHBIN
MHOTOTpaHHMK, TPU3Ma, MHpaMHJIa, purypa u
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[IOBEPXHOCTh BPALICHUS, IUIUH]IP, KOHYC, I1ap,
cdepa, pazBepTKa MOBEPXHOCTH, CEYCHHUSI KOHYCa
M LIMJIMH]PA, TapajlleIbHbIe OCH UM OCHOBAHMIO,
CceueHue 1apa, II0CKOCTh, Kacaromasics chepsl,
[UINHAPA, KOHYCa; YMEHHE CTPOUThH CEUCHHE
MHOTOTpaHHHKA, H300paXkaTh MHOTOTPaHHUKH,
(bUryphl U MOBEPXHOCTH BpAILEHHsI, UX CEUYEHUs], B
TOM YHCJI€ C TIOMOIIBIO SJICKTPOHHBIX CPECTB;
YMEHUE IPUMEHATh CBOWCTBA T€OMETPUYECKUX
(buryp, caMocTosITeIbHO POPMYIHPOBATH
OIpeieIeHUs] U3y4aeMbIX (UTyp, BbIABUIaTh
TUITOTE3BI O CBOWCTBAX M MPHU3HAKAX
reoMeTpruecKux (puryp, 000CHOBBIBATb UIIH
OTIPOBEPTaTh UX; YMEHHE IPOBOIUTH
Kiaccuukanuio GUryp mo pa3audHbIM
[pHU3HAKAM, BBIIOTHATH HEOOXOAUMBIE
ITOTIOJIHUTEIIBHBIE TIOCTPOCHUS;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU:
rionaab Gurypsl, 00beM GUTyphI, BETUYNHA
yTJ1a, pacCTOSTHUE OT TOYKH JI0 TNIOCKOCTH,
paccTOsIHUE MEXAY MPSAMBIMHU, PACCTOSIHUE MEXITY
[IOCKOCTSIMU, TIOMIAH c(hephl, III0MIaIh
[MOBEPXHOCTH MUPaMU/IbI, TIPU3MBI, KOHYCA,
[MIMH]Ipa, 00beM Ky0a, IpSIMOYToJIbHOTO
napaiesenumnena, MupaMuabl, IPU3MBI,
[UIMHIpA, KOHYCa, [1apa; YMEHHE HaXOIUTh
OTHOILIEHHE 00BEMOB MOAOOHBIX QUTYp;

- YMETh CBOOOJTHO OTIEPUPOBATH MOHATHIMHU:
NIBIDKEHUE, TTapaIeNIbHbIA IEpEeHOC, CHMMETPHS
Ha IJIOCKOCTH U B POCTPAHCTBE, TIOBOPOT,
npeoOpa3oBaHue 1M0100us, TOA0OHbBIE (PUTYPBI;
YMEHHUE pacTio3HaBaTh paBHBIE U MOIO0HBIC
(buUrypsl, B TOM YUCIIE B IPUPOJIE, UCKYCCTBE,
APXUTEKTYpE; YMEHHE UCTIOIH30BATh
reoMeTpHUECKUE OTHOIIECHUS, HAXOAUTh
reoMeTpHUYECKUE BETMUMHBI (JUTMHA, YTOJI,
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1011131, 00BEM) TIPH PEIICHUU 3a71a4 U3 APYTHUX
y4€OHBIX MPEIMETOB U U3 PEATbHOM KU3HHU;

- YMETbh CBOOOJTHO ONIEPUPOBATH MOHATHSIMHU:
[PSIMOYTOJIbHASI CUCTEMa KOOPJUHAT, BEKTOP,
KOOPJIMHATBI TOUYKH, KOOPANHATHI BEKTOpAa, CyMMa
BEKTOPOB, TPOU3BEICHNE BEKTOpA HA YHCIIO,
[pa3joXKeHUe BEKTopa 1Mo 0a3ucy, CKaasipHoe
[POU3BEJCHNUE, BEKTOPHOE ITPOU3BEAEHUE, YOI
MEXy BEKTOPaMH; YMEHHE HCIOJIb30BaTh
BEKTOPHBIN U KOOPAUHATHBIA METOJ JUISl PELIEHUS
reOMETPUUYECKUX 3a/a4 ¥ 33/1a4 APYTrUuX y4eOHBIX
[IPEAMETOB; ONEPUPOBATH MOHATUSMU: MAaTPHUIIA
2x2 u 3x3, onpeaenuTesb MaTPUIIbI,
[COMETPUUYECKUM CMBICI ONPEICITUTEIIS;

- YMETh MOJEJINPOBATh PEAJIbHbIE CUTYAI[UU Ha
SI3bIKE MATEMATHUKH; COCTABJISITh BBIPAXKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI IO
YCIIOBHUIO 33/1a4d, UCCIIEIOBATH TOCTPOCHHBIE
MOJIEJIHM ¢ MCIIOJIb30BAHUEM ammapaTa anreopsl,
MHTEPIPETHUPOBATD MOTYUYEHHBIN pe3yabTaT;
CTPOUTHh MAaTEMaTHUYECKUE MOJIENIN C TOMOILBIO
FCOMETPUUYECKUX TTOHSATUN U BETUYHH, peliaTh
CBSI3aHHBIE C HUMU IIPAKTUYECKUE 3a/1a4U;
COCTaBJISITH BEPOSITHOCTHYIO MOJIENH U
MHTEPIPETUPOBATH MMOTYYEHHBIN pe3yabTaT;
peraTh MPUKJIaJIHbIC 3314l CPEICTBAMH
MaTeMaTUYeCKOro aHajn3a, B TOM YUCIIe
COITMATbHO-9KOHOMUYECKOTO U (PU3UIECKOTO
XapaKkTepa;

- YMEHHE BHIOUPATH TOIXOIAIINNA METO JIJISt
[pEIIeHUS 3a/1a4l; TOHUMaHUE 3HAYUMOCTH
MaTeMaTUKH B U3YUECHUU TIPUPOIHBIX U
OOIIECTBEHHBIX MPOIIECCOB U SIBJICHU; YMEHUE
[pacIio3HaBaTh MPOSBICHNE 3aKOHOB MaTEMaTHKH
B HCKYCCTBE, YMEHUE IPUBOJUTH TPUMEPDI
MaTEeMaTHYECKUX OTKPBITHI POCCUNCKOU U
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MHPOBOI MaTEMAaTUUYECKON HAYKH

OK 02. Hcmons30BaTh
COBpPEMEHHBIC CPEJICTBA
IOKCKA, aHAJIN3a 1
WHTEpIpeTanuy HHPOPMAIIHUH,
U nH(OpPMAIOHHBIE
TEXHOJIOTMH JIJISI BBIIOJIHEHUS
3a/1a4 npodeccuoHaIbHOM
JIeITeIIbHOCTH

B o6nacT ieHHOCTH Hay4YHOrO NO3HAHUA:
-c(hOpMUPOBAHHOCTb MHUPOBO33pEHUS,
COOTBETCTBYIOLIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKd M OOIIECTBEHHOH MPAKTUKH,
OCHOBAHHOTO Ha Jasore KYJBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MeCTa B
MIOJIUKYJIbTYPHOM MHPE;

- COBEPLIEHCTBOBAHUE A3BIKOBOM 51
YUTATEIbCKOM  KyJIbTYpbl  Kak  CpeIcTBa
B3aUMOJICHCTBHSI MEXY JIIOJbMU U IO3HAHUS
MUDa;

- OCO3HAaHUE LIEHHOCTHU Hay4HOU
JESATEIbHOCTH, TOTOBHOCTh  OCYILIECTBIISATH
IIPOEKTHYIO U UCCIIE/I0BATEIbCKYIO
NEeSTeNIbHOCTh MHIMBU/YaJIbHO U B TPYIIIIE.
OBnaseHue  YHUBEPCAIbHBIMU  Y4€OHBIMU
MI03HABATEIbHBIMU JIEHCTBUAMU:

B) paboTa ¢ uHpopmanuei:

- BJIQJIETh HAaBBIKAMHU IOJIy4Y€HUsI MH(pOpMaLUn
u3 HUCTOYHUKOB pasHBIX THUTIOB,
CaMOCTOSITEIILHO OCYILECTBIISATh MIOUCK,
aHaJIW3, CHUCTEMAaTH3alUI0 U HUHTEPIPETALHNIO
uHbOpMallMK  pa3IM4YHBIX BUAOB U (HopM
MIPEJCTABICHMUS;

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (opmarax c
y4eTOM Ha3zHayeHHUs WH(OpMalU{ M IIeJIeBOI
ayTUTOPUH, BBIOMpas ONTUMAIbHYIO (opmy
MPEJCTAaBICHNUS U BU3yaIH3alluu;

- OLEHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTH
nH(pOpMallUK, €e COOTBETCTBUE IPABOBBIM U
MOPaJIbHO-ITHYECKUM HOpPMaM;

- UCIOJIb30BaTh CPeACTBa MH()OPMALIMOHHBIX U

- YMETh OIIEPUPOBATH MOHATHIMHU: PALlMOHATbHAS
(byHKLUS, TOKa3aTesIbHas PYHKIUS, CTETIEHHAs
(bynkuus, norapudmMudeckas QyHKIHL,
TPUTrOHOMETpUUYECKHE QPYHKIMU, OOpaTHbIE
(yHKUINU; YMEHHE CTPOUTDH IpapUKH U3YyIEHHBIX
(yHKLMH, UCIIOJIB30BaTh I'paMKU PU U3YYEHUU
[IPOIIECCOB U 3aBUCUMOCTEH, TIPU PEIICHUH 3a/1a4
13 ApYruX y4eOHBIX MPEIMETOB U 3a/1a4 U3
[peaTbHOM JKU3HU; BRIpaXKaTh (popMyiamMu
3aBUCUMOCTH MEX/y BEJIUUYNHAMM;

- YMETh OIIEPUPOBATH MOHATHIMHU: TOKAECTBO,
TOKJECTBEHHOE NpeoOpa3oBaHue, ypaBHEHUE,
HEPaBEHCTBO, CUCTEMa YPAaBHEHHIA U HEPABEHCTB,
[PAaBHOCHJIBHOCTh YPaBHEHUI, HEPAaBEHCTB U
CHCTEM, palliOHAJIbHBIC, HPPALIMOHAIBHEIE,
[oKa3aTesbHbIC, CTENEHHbIE, JJorapupMUIecKue,
TPUTOHOMETPHUYECKUE YPAaBHEHHS, HEPABEHCTBA U
CHCTEMBI; YMETh pellaTh YpaBHEHUs, HEPABEHCTBA
1 CHCTEMBI C TOMOIIBIO PA3JINYHBIX TIPUEMOB;
pelaTh ypaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI C
MmapamMeTpoM; IPUMEHSTh YpaBHEHHUS,
HEpaBEHCTBA, X CHCTEMBI JJISl PEIIeHUs
MaTeMaTHYECKUX 3319 U 33/1a4 U3 Pa3InIHbBIX
001acTeil HayKH U peanbHOM KU3HH;

- YMETh CBOOOJTHO ONIEPUPOBATH MOHATHIMHU:
NIBIDKEHUE, TTapaIeNIbHbIA IEpEeHOC, CHMMETPHS
Ha IJIOCKOCTH U B POCTPAHCTBE, TIOBOPOT,
npeoOpa3oBaHue 1M0100us, TOA0OHbBIE (PUTYPBI;
YMETh pacliO3HaBaTh paBHBIC U IMOI00HBIC
(bUrypsl, B TOM YUCIIE B IPUPOJIE, HCKYCCTBE,
APXHUTEKTYPE; YMETh UCTIOIH30BATh
reoMeTpHUECKUE OTHOIIECHUS, HAXOAUTh
reOMETPHUECKUE BETMUNHBI (JITHHA, YTOJI,
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KOMMYHHKAIIUOHHBIX TEXHOJIOTHUI B peuIcHUA

KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpraHU3alMOHHBIX 33a7a4 C COOJIOJCHUEM
TpeGoBaHU SPrOHOMUKH, TEXHUKH

0€30MaCHOCTH, TUTUEHBI, PECypcocOepeKeHUs,
MPaBOBBIX W JTUYECKUX  HOPM, HOPM
MH()OPMAIMOHHON 0E30MaCHOCTH;

- BIIQJICTh HABBIKAMU PACIIO3HABAHMS U 3aLTUTHI
nH(popManuu, HH(pOpMaAITMOHHOM
0€301acCHOCTH JINYHOCTH

1011131, 00BEM) TIPH PEIICHUU 3a71a4 U3 APYTHUX
y4eOHBIX MPEIMETOB U U3 PEATbHOM KU3HU

OK 03. [InanupoBats u
peaIn30BbIBaTh COOCTBEHHOE
npogeccuoHaIbHOE H
JUYHOCTHOE Pa3BUTHE,
PeIPUHAMATEIIBCKYIO
JESITENIbHOCTD B
npodeccuoHabHOM cdepe,
UCTIOJIb30BaTh 3HAHUS 1O
(¢buHAHCOBO TPAMOTHOCTH B
Pa3IMYHBIX )KU3HEHHBIX
CUTYaITUSIX

B obnactu JIyXOBHO-HPABCTBEHHOI'O
BOCIIUTAHUS:
-- c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O

CO3HaHMSI, STUYECKOIO MTOBE/ICHNUS;
- CIIOCOOHOCTH OIICHWBAaTh CHTYallUI0 U
MIPUHUMATh OCO3HaHHbBIE penieHus,
OPUEHTHUPYSCh Ha MOpPaJIbHO-HPABCTBEHHBIE
HOPMBI U IIEHHOCTH;

- OCO3HAHHUE JINYHOTO BKJIaJa B IOCTPOEHHUE
YCTOMYMBOTO OYIyIEro;

- OTBETCTBEHHOE OTHOIIEHHWE K CBOUM
ponuTensiM W (UIM) APYTUM YJI€HAM CEMbH,
CO3/IaHHI0 CEMbHM HA OCHOBE OCO3HAHHOTO
NPUHATUSA L[IEHHOCTEH CEMENHOM KW3HU B
COOTBETCTBUU C TPaaAULUIMHU HapoaoB Poccuu;
OBnajieHne yHUBEPCAIbHBIMU PETYJISATUBHBIMU
JNIEUCTBUSIMU:

a) caMOOpTraHu3aLUs:

- CaMOCTOSITENIBHO OCYUIIECTBIISITh
MO3HABATENbHYIO  JIEATEIbHOCTh,  BBISBIIATH
mpoOieMbl, CTaBUTh ©  (HOPMYITHPOBATH
COOCTBEHHBIE 3a/ladyl B 00pa3oBaTENbHOM
JESATETLHOCTH M )KU3HEHHBIX CUTYyaIHsX;

- CaMOCTOSITEIbHO COCTaBIATh IUIAH PEIlEHUs

- YMETh OIIEPUPOBATH OHATUAMMU:
palioHaIbHbIC, UPPALIMOHAIBHEIE,
MoKa3aTesbHbIE, CTETIEHHBIE, IoTapu(MUIECKHE,
TPUTOHOMETPUYECKHE YPaBHEHUS U HEPABEHCTBA,
11X CUCTEMBI,

- YMETh ONEPUPOBATH MOHATUSMU: MHOTOTPAHHUK,
CE€UYEeHHE MHOTOTpaHHMKA, Ky0, apaienenumne],
pu3Ma, mupamuaa, Gurypa u moBepXHOCTh
BpallleHus, IIWINHIP, KOHYC, 1map, chepa, ceueHust
(burypsl BpaleHusl, IIOCKOCTh, Kacarouascs
cepsl, HUINHIPA, KOHYCA, IIOIAb
[MOBEPXHOCTH MUPAMUIbI, TIPU3MBI, KOHYCA,
[UTUHIPA, TT0MAIE chephl, 00beM Kyda,
[PSIMOYTOJIBHOTO Mapajulesenumnea, MMpaMuIbl,
[IpU3MBI, IUIUHAPA, KOHYCa, lIapa; YMEHUE
1300pakaTh MHOTOTPAHHUKHU U TOBEPXHOCTU
BpAICHUS, UX CEYEHUS OT PYKH, C IIOMOIIBIO
UEePTEIKHBIX HHCTPYMEHTOB U 3JICKTPOHHBIX
CPEICTB; YMETh Paclo3HaBaTh CHMMETPHUIO B
[IPOCTPAHCTBE; yMETh PAaCIO3HABATh NPaBHIIbHbIE
MHOT'OI'PaHHUKH;

- YMETh OIIEPUPOBATh MOHATUAMU:
[IPAMOYTOJIbHasA CUCTEMA KOOPAWHAT,
KOOPAMHATHI TOUYKH, BEKTOP, KOOPAUHATHI
BEKTOPA, CKAJSIPHOE TIPOU3BE/ICHUE, YTOJI MEXKAY
BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEICHHUE

15



MpoOJIeMBI C YY4€TOM HUMEIONINXCS PECypCoB,

COOCTBEHHBIX BO3MOKHOCTEMH u
MPEIIIOYTEHHI;

- 1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;
CIoco0CTBOBATH (hopMUPOBaHHIO u

MPOSIBJICHUIO IIUPOKON HSPYAMIIMU B Pa3HbBIX
00/1acTIX 3HAHMM, ITOCTOSHHO MOBBIIIATH CBOM
00pa3oBaTeNbHBIN U KYJIbTYPHBIH YPOBEHB;

0) CAaMOKOHTPOJIb:

HCITOJIB30BaTh MPUEMbl PEPIICKCUH JIJIST OICHKH
CUTYalluH, BBIOOpA BEPHOTO PELICHMUS;

- YMEThb OIICHUBAaTb PUCKU U CBOEBPEMEHHO
MPUHUMATD PEHICHUS TI0 UX CHUKEHUIO;

B) AMOIIMOHAJIbHBIN HHTCIICKT,
MIPEAIOIararoui ¢hOPMUPOBAHHOCTE:
BHYTpEHHEM MOTHBAIWH, BKJIFOYAFOIICH
CTPEMJICHHE K JOCTHIKEHUIO LIEIH U YCIEXY,
OIITUMH3M, HHUIIMATUBHOCTD, yMeHUe
JIEMCTBOBATD, UCXOS U3 CBOMX BO3MOKHOCTEM;
- OMIATHH, BKJIIOYAOmIEH  CIOCOOHOCTH
MMOHUMATh SMOIMOHAIBHOE COCTOSIHUE JIPYTUX,
YUUTHIBATH ero npu OCYILIECTBIIEHUU
KOMMYHUKAIUHU, CIOCOOHOCTh K COUYBCTBHIO U

COIICPCIKUBAHUIO,
- CoMaJIbHBIX HaBBIKOB, BKJIIHOYArOInXx
CIIOCOOHOCTH BBICTpAaNBATb OTHOLICHHUA C

JOPYTUMU JIIOJbMH, 3a00TUTHCS, MNPOSBIATH
MHTEpEC U pa3peraTh KOH(QIMKTHI

BEKTOPA HA YUCJI0; HAXOIUTh C IIOMOIIIBIO
M3YYCHHBIX (DOPMYIT KOOPIUHATHI CEPETUHBI
OTPE3Ka, PACCTOSTHUE MEXKAY ABYMs TOUKAMHU

OK 04. DpdextuBHO
B3aMMO/ICIICTBOBATH U
paboTath B KOJUIEKTHBE U
KOMaH/Ie

T'OTOBHOCTbH K CaMOpPa3BUTHIO,
CaMOCTOATCIIBHOCTU U CAMOOIIPCACIICHUIO,
-OBJIaJICHHUC HaBbIKaMH y‘Ie6HO'I/ICCJ'Ie)IOBaTeJ'II)CKOI\/’I,
HpOCKTHOfI 1 COLMaIbHOMN ACATCIIBHOCTH,
OBJ'Ia,Z[eHI/IC YHUBCPCAJIbHBIMU
KOMMYHHUKATHBHBIMUA JEHCTBUSAMU:

- YMETb OIIEPUPOBATh MOHATUAMU: CIIydaliHbIN
OTIBIT U CITy4yaiiHOoe COOBITHE, BEPOSATHOCTD
CJIy4aifHOT'O COOBITHS; YMETb BBIUUCIISATH
BEPOSTHOCTH C UCIIOJIb30BaHNEM TpaduIecKuX
METOI0B; IPUMEHSATH (HOPMYJIBI CIIOKEHUS U
[YMHOKEHUS BEpOSTHOCTENH, KOMOMHATOPHBIE

(bakThl 1 GOPMYIIBI IPU PELICHNUH 3aaY;
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0) COBMeCTHAs JIeATCIbHOCTD:

- MOHMMATh M HCIOJIb30BAaTh NPEUMYIIECTBA
KOMaHJHOW U UHJIMBUIYaJIbHOU paboThI;

- IPUHUMATH IIEJIM COBMECTHOM JESTEILHOCTH,
OpPraHU30BBIBATH U KOOPAMHUPOBATH ACHCTBUS
Mo e€e JOCTHKCHHIO: COCTAaBJIATH IUIaH
JNEUCTBUM, paCHpelesiTh pOJIU C Y4ETOM
MHEHUH YYaCTHUKOB OOCYXIaTh pe3yJIbTaThl
COBMECTHOH paboThI;

- KOOPIWHUPOBATh M BBINONHITH pPaboOTy B
YCIOBUSIX ~ peajbHOr0, BHPTYaJlbHOTO M
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYUIECTBJIATH MO3UTHUBHOE CTPATErHUECKOE
MOBEJACHHE B PasIUYHBIX  CHUTYaIHAX,
MPOSIBIIATh TBOPYECTBO M BOOOpakeHHE, OBITH
MHUIUATUBHBIM.

OBnasieHre YHUBEPCAIbHBIMU PETYISATUBHBIMU
NEUCTBUSIMU:

I) nIpuHATHE ce0s U IPYTUX JIIOJEH:

- TIPUHUMATh MOTUBBI M apryMEHTHl JIPYTHX
moaei npu aHaJn3e pe3yIbTaToB
NeSATEIILHOCTH,

- MPU3HABAaTh CBOE NPAaBO W TMPABO JPYTHX
JIIOZICH Ha OIINOKH;

- pa3BHBaTh CIOCOOHOCTH MOHUMATh MHpP C
MO3UIUH IPYTOro YeJIOBEKa

OLIEHUBATh BEPOSATHOCTH PEANIbHBIX COOBITHI;
3HAKOMCTBO CO CITyYaiHBIMH BETMYHMHAMU;
YMEHUE IPUBOIUTH IPUMEPHI MPOSIBICHUSI 3aKOHA
OOJIBIINX YMCEI B MPUPOIHBIX M OOIIECTBEHHBIX
SIBJICHUSIX;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATHAMU:
CTEIEHb C LIEJIbIM [10Ka3aTelleM, KOPEHb
HATYpaJIbHOH CTENICHH, CTEIICHb C PAllMOHAIHHBIM
[H0Ka3aTeseM, CTENEHb C JeHCTBUTEIbHBIM
(BeIeCTBEHHBIM) TIOKA3aTeNeM, JJorapudm Jucia,
CHUHYC, KOCUHYC U TAaHI€HC ITPOU3BOJILHOTO
RUIWER

- YMETh CBOOOJJHO OIIEPUPOBATh MOHATHAMU:
rpaduk QyHknun, ooparHas QyHKIUS,
KOMIO3ULUS QYHKIUH, TMHENHHas QyHKIMS,
KBajpaTUuHas (YHKIUS, CTeIIEHHas: (QYHKIUS C
[IeJIBIM [TOKa3aTeeM, TPUTOHOMETPUYECKHE
(yHKIIMHM, 0OpaTHbIE TPUTOHOMETPUUYECKUE
(byHKLMY, TOKa3aTelbHas U Jorapudmuyeckast
(YHKIIMHM; YMETh CTPOUTH IpaPUKU PYHKIIHH,
BBITOJIHATE Pe0OpazoBaHusl rpauKkoB

(b yHKIINI;

- YMETh MCI0JIb30BaTh rpaduku GyHKIMN AT
M3ydeHHsI POIIECCOB M 3aBUCUMOCTEH MpH
PELLICHUHU 3aJ1a4 U3 IPYTUX YYEOHBIX IPEIMETOB U
13 peabHOM KU3HU, BEIpaXaTh (opMyIaMu
3aBHCUMOCTH MEX/1y BETUUYNHAMM;

- CBOOOJTHO OTIEPHPOBATH OHATHSIMH: YETHOCTh
(byHKLINYU, TEPUOAUNYHOCTD (PYHKINH,
OTPaHUYEHHOCTH (PYHKIIUH, MOHOTOHHOCTb
(byHKLINY, SKCTpeMyM (QYHKIMH, HanOoJIbIlee 1
HaMMEHBIIIee 3HAYCHUsT QYHKIIMU Ha IPOMEKYTKE;
YMETh IPOBOJUTH UCCIIe0BAaHHE (DYHKIIUH;

- YMETh MCIIOJIb30BaTh CBOIMCTBA U rpaduku
(byHKUIMH 1715 pelieHus] ypaBHEHHH, HEpaBEHCTB U
3ajiau C mapaMeTpaMu; H300paxarb Ha
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KOOPJIMHATHOM IJIOCKOCTH MHOYECTBA PEILICHUI
YPaBHEHU I, HEPABEHCTB U UX CUCTEM

OK 05. OcymiecTBiATh
YCTHYIO ¥ TUCBMEHHYIO
KOMMYHHKAITIIO Ha
TOCYJaPCTBEHHOM SI3BIKE
Poccuiickoii @enepanniu ¢
y4ETOM OCOOEHHOCTEH
COIIMAIBHOTO M KYJBbTYPHOTO
KOHTEKCTa

B o0macTi 3cTeTHYECKOro BOCIIUTAHUS:

- 3CTETUYECKOE OTHOIICHHE K MUpPY, BKIIOYas
3CTETUKY OBbITa, HAY4YHOTO M TEXHHYECKOI'O
TBOpPYECTBA, CIIOPTa, TPYyJda U OOLIECTBEHHBIX
OTHOIIICHHI;

- CHOCOOHOCTh BOCHPUHUMATH DPAa3IHYHBIC
BHJbl HCKYCCTBA, TPAgULUMM M TBOPYECTBO
CBOCTO M  JAPYTHX  HApOJOB, OLIyLIaTh
SMOLMOHAIBHOE BO3/IECTBUE UCKYCCTBA;

- YOEXKJIEHHOCTh B 3HAYUMOCTHU JUIsl JIMYHOCTU
u oOuecTBa OTEYECTBEHHOTO M MHPOBOIO
HCKYCCTBa, THUYECKHUX KYJIbTYPHBIX
TpaaAuLMi U HAPOAHOTO TBOPYECTBA;

- TOTOBHOCTb K CaMOBBIPQXXEHUIO B Pa3HBIX
BHJIaX HCKYCCTBAa, CTPEMIICHHE IIPOSBIATH
Ka4yecTBa TBOPYECKOH JIMYHOCTH;

OgnanexHue YHUBEPCATbHBIMU
KOMMYHHKATHBHBIMUA I[eﬁCTBH?IMHZ
a) oO1IeHue:

- OCYHIECTBJIATh KOMMYHHKALlMM BO BCEX
cdepax KU3HU;

- pacmo3HaBaTh HeBepOaJlbHBIE CpEACTBA
06HIGHI/I$I, IIOHUMAaTh 3HAYCHUC COIIHMAJIbBHBIX

3HAKOB, pacrno3HaBarhb IIPEIIIOCBUIKI
KOH(MOJIMKTHBIX ~ CHUTyallui W cMsr4arb
KOH(JTMKTHI,

- Pa3BCPHYTO U JIOTUYHO U3JIAraTb CBOXO TOYKY 3pCHUA
C MCITOJIb30BAHUEM SA3BIKOBBIX CPCACTB

- YMETh ONIEPUPOBATH IMOHATUSIMU: CPEIHEE
apupmMeTHyecKoe, Meana, HanbobIIee 1
HavMEHbIIIEe 3HAUECHUs, pa3Max, JUCIIEPCHs,
CTaHJApTHOE OTKJIOHEHHE YHCIOBOTO HAbOPa;
YMEHUE U3BJIEKaTh, UHTEPIPETUPOBATH
H(pOpMaINIO, TIPEACTABICHHYIO B TaOIMIIax, HA
muarpammax, rpaukax, OTpaskarollyio CBOWCTBa
[pEaJIbHBIX MIPOLIECCOB U SIBJICHUI; IPEACTABIATh
MH(OPMALIKIO C TOMOIIBIO TAOIHI] U JUArpamm;
MCCIIe10BAaTh CTATUCTUYECKHUE TAHHBIE, B TOM
qrciie C IPUMEHEHHEM IrpapuuecKux METOA0B U
PIIEKTPOHHBIX CPEJICTB;

- YMETb ONIEPUPOBATh MOHATUAMU: TOUKA, IPAMas,
[JIOCKOCTbh, IPOCTPAHCTBO, JBYTPAHHBIN yTOJl,
CKpEIIHBAIOIINECS IPSIMbIE, TAPAIIIEIIBHOCTD U
[IEPIEHIUKYISIPHOCTD MPSAMBIX U IJIOCKOCTEH,
YTOJI MEXAY IPSIMBIMH, YTOJ MEXKAY IPSIMON U
[JIOCKOCTBIO, YIOJl MEKY IJIOCKOCTSIMH,
[paccTOsIHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSTHUE
MEXIy NPSMBIMHU, PACCTOSIHUE MEXKY
[I0CKOCTSIMU;

- YMETb UCIIOJIB30BATh [IPH PEIICHNUH 3a]a4
M3y4YEeHHbIE (PAKThI U TEOPEMBI TUIAHUMETPUH;
YMEHHUE OLIEHUBATh Pa3Mepbl 00bEKTOB
OKpYXaroIiero Mupa

OK 06. ITposBiaTs
IpaXXAaHCKO-NIaTPUOTHYECKYIO
MO3UIHIO, IEMOHCTPUPOBATH
OCO3HaHHOE [TOBE/ICHUE Ha

- OCO3HaHWE OOYYArONIUMHUCS POCCHICKON
rpak1aHCKOW UJIEHTUYHOCTH;

- LICJICHAIIPABJICHHOE pPAa3BUTHE BHYTPEHHEU
MO3ULUMHA JIMYHOCTH Ha OCHOBE JYXOBHO-

- YMETh ONEPUPOBATH MOHITHIMU:
[MPAMOYTOJIbHasA CUCTEMA KOOPAWHAT,
KOOPAMHATHI TOUKH, BEKTOP, KOOPAMHATHI
BEKTOPA, CKAJSIPHOE MTPOU3BEICHHE, YTOI MEXKTY
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OCHOBE TPaTUIIUNOHHBIX
00I1[eUeI0BEYUECKUX
IIEHHOCTEH, B TOM YHCIIC C
Y4eTOM rapMOHU3AIUN
MEKHAI[MOHAIBHBIX U
MEXPETUTHO3HBIX OTHOIICHUH,
MPUMEHSTh CTaHAAPTHI
AHTHUKOPPYIIIHOHHOTO
[IOBEICHUS

HPaBCTBEHHBIX LIEHHOCTEH HapoJI0B
Poccuiickoit ®enepanuu, HCTOPUUECKUX U
HalMOHAJIbHO-KYJIBTYPHBIX TpaaUIIHiA,
(dhopMupoBanue CHCTEMBI 3HAYMMBIX
LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AQHTUKOPPYILUOHHOTO MHPOBO33PEHUS,

MPABOCO3HAHUS, JKOJOTMYECKON KYJIBTYPHI,
CIOCOOHOCTH  CTaBUTh LEIM U  CTPOUTH
KHU3HCHHBIC IIJIaHBI,

B gactu IrpaXIaHCKOI'o BOCIIUTAHUA:

- OCO3HAaHUE CBOMX KOHCTHTYIIMOHHBIX MPaB U
00s13aHHOCTEH, YBaX€HUE 3aKOHa u
MIPABOMIOPSIIIKA;

- HNPUHATUC TPAJUIUOHHBIX HAIWMOHAJIbHBIX,
OOIIEYETIOBEYECKUX ~ T'YMAaHUCTHUYECKUX U
ACMOKPATUYCCKUX HGHHOCTCﬁ;

- TOTOBHOCTbH IMPOTHUBOCTOATH nacoJI0Trnn
IKCTpEMHU3Ma, HalMOHAIM3Ma, KceHodoouwu,

JUCKPUMHUHALIUU o COLIMANIbHBIM,
pPENUTHO3HBIM,  PAacOBBIM,  HAIlMOHAJIbHBIM
MIpU3HAKaM;

- TOTOBHOCTD BECTHU COBMECTHYIO

JEATEIBHOCTh B HHTEPECax TIPaKIaHCKOTO
oOmiecTBa, y4acTBOBaTh B CaMOYIIPaBJICHUU B
o0uieo0pa3oBaTeabHOM OpraHu3aluu u
JETCKO-FOHOIIECKUX OpraHU3alusiX;

- YMEHHE B3aMMOJEICTBOBATH C COLUAIBHBIMU
UHCTUTYTaMH B COOTBETCTBUM C  HX
(GYHKIUSMU ¥ Ha3HAUYEHUEM;

- TOTOBHOCTh K T'YMAaHUTApHON 51
BOJIOHTEPCKOM AESITEIBbHOCTH;
MaTpUOTUYCCKOI'O BOCIIUTAHUA:

- c(hopMUPOBAHHOCTH poccuiicKon
IPaXJAaHCKOW HJAEHTHUYHOCTH, NaTPUOTH3MA,

BEKTOPAMHM, CyMMa BEKTOPOB, IPOU3BENCHUE
BEKTOpA Ha YMCJI0; HAXOIUTH C IIOMOILBIO
M3y4eHHBbIX (POPMYJI KOOPJIMHATHI CEPEANHbI
0Tpe3Ka, pacCCTOSHUE MEXy IBYMS TOUKAMU;
-yMeTb BBIOMPATh MOAXOIAIINNA N3YUYEHHBII METO/|
1Sl peIIeHUs 3a/1a4M, paclio3HaBaTh
MaTeMaTHYecKue (akTbl 1 MaTeMaTH4YECKHE
MOJICJI B TIPUPOIHBIX M OOIIECTBEHHBIX
SIBJICHUSIX, B ICKYCCTBE; YMEHUE IIPUBOAUTD
[IpUMEPBl MATEMATUUECKUX OTKPBITHH
[POCCUICKON M MUPOBOH MaTEMaTUYECKON HAYKH.
- YMETb OIIEPUPOBATH IMOHATUIMU: CIIy4aHBINA
OIIBIT U ClTyyailHOe cOObITHE, BEPOSITHOCTD
CIIy4aifHOrO COOBITHS; YMETh BBIYUCIIATH
BEPOSITHOCTH C UCIIOJIb30BAaHUEM I'papUuecKux
METOJI0B; IPUMEHSAThH (POPMYJIbI CIOKEHUS U
YMHOXKEHUS BEPOSITHOCTEN, KOMOMHATOPHbIE
(bakThl 1 POPMYIIBI IPU PEUICHUH 33/a4;
OLIEHUBATh BEPOSATHOCTH PEAJIbHBIX COOBITUH;
3HAKOMCTBO CO CIIy4allHbIMH BEJIMYMHAMY;
YMEHME IPUBOANUTD IPUMEPBI IPOSBICHUS 3aKOHA
0OJBIINX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX
SIBIICHUSIX
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YBOXEHHS K CBOEMY Hapoay, 4YyBCTBa
OTBETCTBEHHOCTH rnepea Poaunoi, ropaoctu 3a
CBOM Kpail, CcBOKW PoaumHy, CBOH S3BIK H
KYJIBTYPY, MPOIILIOe u HacTosee
MHOTOHAIMOHaIbHOTO Hapoaa Poccuu;
- IIEHHOCTHOE OTHOIIIEHUE K TOCYIapCTBEHHBIM
CUMBOJIaM, HCTOPUYECKOMY U MPHUPOAHOMY
HACJICJIUIO, TTAMSATHUKAM, TPAJHUIUSIM HapOJIOB
Poccun, noctwxkenusim Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX U TPYIIE;
- uaeiiHas yOEXJIEHHOCTb, TOTOBHOCTh K
CITYKEHUIO u 3aIuTe OreuecTBa,
OTBETCTBEHHOCTH 32 €ro0 CyIb0Y;
OCBOCHHBIC OOYYAIONIMMHUCS MEKITPSIMETHBIC
MOHATHS U YHUBEpcajibHble YueOHbIe AeHCTBUS
(perynsTUBHBIC, MO3HABATEIIbHEIE,
KOMMYHHKATHUBHBIE);
- CIIOCOOHOCTD UX HMCIIOJIb30BAHMS B IO3HABATEIHHON U
COIMATTLHOU MTPAKTHKE, TOTOBHOCTH K
CaMOCTOSITETbHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO
y4eOHOU e TeTbHOCTH, OPTaHU3aIluu y4eOHOTO
COTPYIHUYECTBA C MeIarOTHIECKUMH PaOOTHUKAMU U
CBEPCTHUKAMH, K YIACTHIO B IOCTPOCHHUH
MHIUBUAYAIBHON 00pa30BaTeIbHON TPACKTOPUH;
- OBJIaJICHUE HABBIKAMH Y4EOHO-HCCIIE0BATEIbCKOM,
[TPOEKTHOM ¥ COIMANIbHOM eI TEeTbHOCTH

OK 07. CogeiicTBoBath
COXPAHEHHUIO OKpYKarolen
Cpelbl, pecypcocOepexeHmIo,
NPUMEHSATH 3HaHUS 00
U3MEHEHHUHU KJIMMaTa,
HPUHIUITBI OE€PEXINBOTO
IPOM3BOJICTBA, 3PPEKTUBHO
JIEUCTBOBATh B YPE3BbIYAHBIX
CUTYalHAX

- HE MPUHUMATH ACHCTBUSA, MPUHOCAIIUE BPE.
OKpY>Karolleu cpere;
- YMETh TMPOTHO3UPOBATh HEOJIATOTPUSITHBIC

JKOJOTHYECKHUE TIOCJICICTBHS
MPEANPUHUMAEMBIX EUCTBUM, IPEIOTBPALLATH
HX;

- pacvpuTh OITBIT JIeSITCILHOCTH

9KOJIOTHYECKOMN HAITPaBJICHHOCTH;

- pa3pabarbiBaTh IUIaH PELICHUS MPOOJIEMBI C

- YMETb ONEPUPOBATh MOHATUAMU: QYHKIIHS,
HernpepbIBHAs (QYHKIMS, TPOU3BOIHAS,
repBooOpasHas, onpeaeNeHHbI HHTErpall; YMETh
HAXOJUTh IPOU3BOIHBIE AIIEMEHTAPHBIX
(yHKIMI, UCII0JIb3YS CIIPABOYHBIE MaTepUAIIbI;
MICCIIeIOBaTh B MIPOCTEUIINX ClTy4yasiX (yHKIUU Ha
MOHOTOHHOCTb, HAXOJIUTh HAMOOJIbLIINE U
HaMMEHBIIME 3HaYeHUs! PYHKIUI; CTPOUTH
rpadvKi MHOTOYJIEHOB C MCIIOJIb30BaHUEM

20



Y4€TOM aHalin3a UMEIOIIUXCSl MAaTEpUATIbHBIX U
HeMaTepUaIbHBIX PECYpPCOB;

- OCYUIECTBJIATH IEJICHAIIPABJICHHBIN IOUCK
IepeHoca CpelCcTB U CHocoOOB JEHCTBUS B
npodecCHOHATLHYIO CPEey;

- YMETh MEPEHOCHUTH 3HAHUS B
MO3HABATEIbHYI0O M TMPAKTUYECKYI0 O0OJacTH
KHU3HECATEIIbHOCTH;

- Ipe/JIaraTh HOBBIE MTPOEKTHI, OLIEHUBATh UIEU
C TO3WIMHM  HOBHU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

- JIJaBaTh OIICHKY HOBBIM CHUTYaIlUsiIM, BHOCHUTh
KOPPEKTUBBl B  JIEATEIBHOCTh, OIICHUBAThH
COOTBETCTBHUE PE3YNIbTATOB LEJIAM

arrapara MaTeMaTHYECKOTO aHAIIN3a; IPUMEHSITh
[TPOM3BOIHYIO MPH PEIICHHUH 33/1a4 HA JIBUKCHIC;
pemarh MPaKTHKO-OPHEHTUPOBAHHBIC 33/1a41 Ha
HanOOJBIIIME U HANMEHBIIUE 3HAYCHUS, Ha
HAX0XKJICHHUE TTYTH, CKOPOCTH M YCKOPCHUS;

- YMETh ONIEPUPOBATH MOHATUSIMU: IBIKEHUE B
[IPOCTPAHCTBE, MOA00HBIC (PUTYPHI B
[IPOCTPAHCTBE; UCIOJIL30BATh OTHOIICHUE
[UI0IIaIei TOBEPXHOCTEH  00BEMOB TIOJJOOHBIX
(uryp npu perieHuu 3aaay;

- YMETh BBIYHCIISATh FTCOMETPUICCKUAEC BEIIMYHHBI
(nyuHa, yroi, Iomaas, 00beM, TUIOAdb
[TOBEPXHOCTH ), UCTIOJIB3Ysl U3yUCHHBIE (DOPMYJIBI
1 METOIBI
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B pamkax mporpammbl y4eOHOTO MpeaMeTa OO0Yy4aroIIMMHUCS OCBAWBAIOTCSI JTMYHOCTHBIE

(JIP) B cootBercTBUU ¢ TpeboBanusimu GPI'OC COO.

Kon
JINYHOCTHBIX
JIN4YHOCTHEBIE pPe3y/IbTaThl
pe3yabTaToB
peau3aluy NporpaMMbl BOCIIHTAHUSA
peau3anuu
NPOrpamMMbl
BOCIIUTAHHUA
[IposiBnsromni M JEMOHCTPUPYIOIIMM yBaXXEHUE K JIIOASIM TpyAa,
JIP 4 OCO3HAIOIIMK IIEHHOCTh CcOOCTBeHHOro Tpyzaa. Crpemsmuiics K

(hOPMHUPOBAHUIO B CETEBOH Cpelie IMYHOCTHOTO U MPO(ecCHOHAIEHOTO
KOHCTPYKTHBHOTO «IIH(POBOTO Clie/1ay.

Oco3HarouMii NPUOPUTETHYIO LEHHOCTh JIMYHOCTH  YEJIOBEKa;
JP 7 YB@KAIOIIMKA COOCTBEHHYI0 M UYKYI0 YHUKAJIBHOCTb B Ppa3IMYHBIX
CUTYaIlMsX, BO BceX (JOPMax M BUJAX JCATEIHbHOCTH.

JIMYHOCTHBIE pe3yJabTaThbl peajin3allui NporpaMmmMbl BOCIIMTAHUSA,
ONpPEeaCJCHHBIC OTPACJIEBbIMUT TpeﬁDBaHI/IHMH K J€¢JJ0BbIM Ka4YeCTBaM JIMYHOCTH

JemoHcTpupyomuii  ymeHue 3(pQeKTUBHO B3aMMOCHCTBOBATH B
JP 13 KOMaHJ€, BECTH AMAJOr, B TOM YHCIIE C HMCIIOJIb30BAaHUEM CPEJICTB
KOMMYHHUKAIHH

JleMOHCTpUpYIOIIMK HABBIKU aHAIM3a U UHTEpIpeTaluy HH(OpMaluu

JIP 14
N3 pas3JIMYHbIX HCTOUYHHUKOB C YYCTOM HOPMATUBHO-ITPABOBLIX HOPM

JleMOHCTpUpYIOUTUH TOTOBHOCTh M CHOCOOHOCTh K 0Opa3OBaHUIO, B
TOM 4YHClIe caMo00pa30BaHUIO, Ha TNPOTSHDKEHWHM BCEH KU3HU;
JIP 15 CO3HATEJIbHOE OTHOIIEHHWE K HENpPEephIBHOMY O00pa30BaHUIO Kak
VCIOBUIO  YCHEIIHON  mpodeccnoHalbHOM W OOIIeCTBEHHON
JIESITEJIbHOCTH.

2. CTPYKTYPA U COAEP)KAHUE YYEBHOI'O IPEJIMETA
2.1 O0beM yuyeOHOro npeaMera U BUAbI y4eOHO# padoThl




Bua yueOHoii padoTnl

O0BeM B yacax

O0Bem 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHON AUCIUTUINHBI 330
O06beM paboThl 00YUAIONIUXCSI BO B3AUMOCHCTBUHU C 330
npernojaBaTenem
B TOM YHCIIE:
TEOPETUIECKOE O0yUeHUE 198
MPAKTUYECKHUE 3aHSATHS 114
nabopaTopHbIe padOTHI -
KOHTPOJIbHBIC PaOOTHI )
caMmocTosiTenbHast pabora -
Kouncynpranumn 8
[Tpomexxyrounas arrectanus B popme auddepeHInpoBaHHOTO
3a4era

10

IIpomexyTouHas arTecTauus B popme 3K3aMeHa
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2.2. TemaTHYeCKHUIl NJIaH U coJep:kaHNe Y4eOHOT0 MpeaMeTa

Conep:xanue yueOHOro Matepuaa (OCHOBHOE U PO(deccCHoHAIBHO-

HaumenoBanue O0bem dopmMupyembie
pA3ICIOB 1 Tem OPHEHTHPOBAHHOE), naﬁtlpaTopm,le U NIPaKTU4YecKne 3aHATHS, 4ACOB KOMITETEH I
NPUKJIATHON MOXYJIb (IPU HAJTHUYMH)
1 2 3 4
OcHOBHOe coiep:KaHue
Paznen 1. «I[loBTOpeHHe Kypca MaTeMaTUKU OCHOBHOM IIKOJIBI» 10
Tema 1.1 Coneprxanue yueOHOro MaTepuasa OK 01, OK 02,
«enp u 3a/1a41 bazoBeie 3HaHMA M YMEHHsS MO MaTeMaTHKE B MPO(ECcCHOHANBHON M B OK 03, OK 04,
MaTEMATUKU npu [IOBCEIHEBHOM NEITEIHLHOCTH. OK 05, OK 06,
OCBOCHHHA Kombunuposanurnoe 3ausmue 2 OK 07,
CHEIMAIILHOCTHY JIP 4,
Tema 1.2 Copepxanue yueOHOTo MaTepuana JIP 13,
«Uucna wm BBIYUCICHUS. 1. HLensle m paumoHanbHble uyucia. [lefictButenbHble uucna. [Ipubnmxenue JIP 14,
Bripaxxenus u JNEHCTBUTENBHBIX YHCEN KOHEYHBIMU JECITHUYHBIMU TPOOSMHU. JIP 15
peoOpa3oBaHUS 2. JleWicTBUSL HaX  TOJIOKUTEIBHBIMH M OTPULATENBHBIMH  YHCIIAMH, 4
OOBIKHOBEHHBIMU U JIECATUYHBIMU JAPOOSIMHU.
JleficTBus co creneHs MU, OPMYITbl COKPAILIEHHOTO YMHOXKEHHS.
Kombunuposannoe sanamue
Tema 1.3 Coneprxanue yueOHOro MaTepuasa
«IIpouieHTHBIE ITpocThie TpOLEHTHI, pa3Hble COCOObI MX BBIUMCICHHUS.
BBIYHCIICHUS» C1105KHBIE IPOLIEHTHI 4
Ilpakmuueckoe 3anamue
Pazgen 2. «YpaBHeHUs U HEpABEHCTBA 30
Tema 2.1 Copep:xanue yueOHOro MaTepuaia OK 01, OK 02,
«YpaBHEHUS u Kopuau YpaBHEHUH. PaBHOCHIIBHOCTB YpaBHEHUM. PaBHOCHIIBHBIE OK 03, OK 04,
HEPaBEHCTBA» npeoOpa3oBaHusl  YpaBHEHHI. VpaBuenue-cneacteue. lIpeobdpasoBanus, OK 05, OK 06,
[IPUBOJALINE K YPaBHEHUIO-CIIEICTBUIO. [Ipumenenne HECKOJBbKHX OK 07
npeoOpa30BaHMii, MPUBOISIINX K YPABHEHUIO-CIICICTBUIO. 4 JIP 4,
PaBHOCHIIBHOCTH ypaBHEHMH cHUCTEMaM. PenieHue ypaBHEHHHW C ITOMOLIBIO JIP 13,
CHCTEM. JIP 14
IIpaxmuueckoe 3anamue
Tema 2.2 Coneprxanue yueOHOro MaTepuasa
«CucreMbl ypaBHEHUH U Crioco0bI peleH st CHCTeM JIMHeHHBIX ypaBHeHuid. Meton ["aycca. 6

HCPaBCHCTB»

[lonsTusa: marpuna 2x2 u 3x3, onpeaenTeNb MATPULIBL.




CucreMbl HETMHENHBIX YpaBHEHUN. CUCTEMbI HEPABEHCTB

Hpakmuqecme 3anamue

Tema 2.3 Copepxanne yaeOHOTo MaTepuana
«PaBHOCUIIBHOCTB 1. PaBHOCMIBHOCTH ypaBHEHMH U HepaBeHCTB. Onpenenenns. OCHOBHbBIE TEOPEMBbI
YpaBHEHUH U HEPABEHCTB. PABHOCHJIBHBIX I1€PEX0JaX B YPABHEHUAX U HEPABECHCTBAX.
OO0wue meroasl |2. OOImuMe MeToAbl peIIeHUs YpaBHEHMA: IEpexo] OT paBeHCTBA (YHKIMHA K
pEIIEHUs» PABEHCTBY apryMEHTOB ISl MOHOTOHHBIX (DYHKIMH, METOJ pa3ioXKeHUs Ha
MHOXHTEIH, METOJ BBEIACHHUS HOBOH IEpeMeHHOH, (yHKIMOHAIBHO-
rpadu4ecKuii MeTox
Kombunuposannoe 3anamue
Tema 2.4 Copepxanue yueOHOro MaTepuana
«['padpmuaeckuit merozn (3. OOme MeToAbl pPELICHHs HEPABEHCTB: Iepexoi OT CpaBHEHMs 3HAYCHUH
peLeHus YpaBHEHUH, (GYHKIMI K CpaBHEHMIO 3HAUYEHUN AapryMEHTOB JUIi MOHOTOHHBIX (YHKIH,
HEPaBEHCTB METO/i HUHTEPBAJIOB, (PYHKIMOHAIBHO-TPpahUIeCKUl METOI.
4. T'paduueckuil METOJ pellICeHUs] YpaBHEHUI U HEPABEHCTB
Kombunuposannoe 3anamue
Tema 2.5 Coneprxkanne yueOHOro Matepuasia
«YpaBHEHUS u |1. Onpenenenne Moayns. PackpbiTue Monyns mo omnpenenenuio. IIpocreiimme
HEPAaBEHCTBA C MOJIYJIEM» YPaBHEHHUS U HEPABEHCTBA ¢ MoayseM. IIpuMeHeHne paBHOCUIIBHBIX MIEPEXO/I0B
B ONpPE/ICJIEHHBIX THUMAaX YpaBHEHUI 1 HEPABEHCTB C MOAYJIEM
IIpakxmuueckoe 3ansamue
Tema 2.6 Coneprxanue yueOHOT0 MaTepuana
«YpaBHEHUS 1. 3nakomctBo ¢ mapamerpoM. [Ipocreiilue ypaBHEHHS C TapaMETPOM.
HEpaBEHCTBA ¢ |2. Ilpocreiinne HepaBEHCTBA C MAPAMETPOM.
napaMeTpammu» IIpakmuyeckoe 3ansamue
Tema 2.7 Coneprxanue yueOHOro MaTepuasa
«Pemenune 3agad. | 1. OOmme MeToJbl peleHns ypaBHEeHUH.
VYpaBHeHMs U |2. YpaBHEHUS W HEPABEHCTBA C MOAYJIEM U C TapaMeTpamMu
HEPABEHCTBA» IIpakmuueckoe 3ansamue

Paznen 3. «KoMrIekcHBIE Unciiay

Tema 3.1
«KoMmruiekcHbIe yuciaay

Copep:xanne yueOHOTO MaTepuana

[Tonsitue koMmIuiekcHOro yucia. ConpspkeHHbIE KOMIUIEKCHBIE YHCIa, MOIYIb U
apryMeHT KOMIUJIEKCHOTO YHUCIIA.

@dopma 3anucu KOMIUIEKCHOTO Yucia (TpUroHOMeTpuuecKkas, anredpandeckas u
rE€OMETPUYECKas HHTEPIPETALIMS).

KOM6UHMPOGGHHO€ 3arsamue

OK 01, OK
02, OK 03,
OK 04, OK
05, OK 07
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Tema 3.2
HeiicTBus HaJ
KOMIUIEKCHBIMHY YHUCIaMUA

Copepxanne yueOHOT0 MaTepuana

1. Brmaucienue COMMPSPKCHHBIX KOMIUICKCHBIX YHUCCII, MOAYJId W aprymMcHTa
KOMIIJICKCHOI'O YHcCjia.

2. Apudmernueckue IeHCTBHS C KOMIUICKCHBIMH 4YHCIamMH. Bo3BeneHue B 4
CTENEeHb KOMILIEKCHOTO YHUCIIA.
IIpaxmuueckoe 3anamue
Paznen 4. «Crenenu u kopau. CtenieHHas (YHKIIAS 24
Tema 4.1 Copepxanne yaeOHOT0 MaTepuana
«DyHKIHMH, UX CBOWCTBA. 1. OOGnacte ompeneneHUss M MHOXECTBO 3HAueHUM QyHKIUNA. YETHOCTB, 2
CriocoOsl 3aJlaHuUs HEUETHOCTD, NEPUONIHOCTh QyHKIMN. CriocoObl 3a1anns QyHKIUN
byHKINI Kombunuposannoe sanamue
Tema 4.2 Coneprxanue yueOHOro MaTepuana 8
«CrenenHnas ¢QyHKIMS, ee 1. TlonsTHe KOpHS N-0¥ CTENEHW W3 ACUCTBUTEIBHOrO uucia. OyHKIUH y =
CBOHCTBa» VX ux cBoiictpa u rpaduku. CBOHCTBA KOPHS N-0if CTENEHH 4
Kombunuposannoe sanamue
1. Bebluncnenue u cpaBHeHHE KOpHEHl. BollloyIHEHHE pacyeToB ¢ paguKalaMH.
2. IlpeoOpa3oBaHue palMOHANBHBIX, HpPPALOHATbHBIX, CTCTICHHBIX, 4
ITOKA3aTEJIbHBIX BBIPAKECHUM. OK 01, OK
IIpaxmuueckoe 3anamue 02, OK 03,
Tema 4.3 Coneprxanue yueOHOro MaTepuasa OK 04, OK
«IIpeoGpasoBanue [IpeoGpasoBaHKe UPPAMOHATLHBIX BHIPAKEHHUH. 4 05, OK 07
BI:Ipa)KeHI/If;I C KOPHAMH N- Hpa}{muqec}(oe 3aHamue JIP 4, JIP 7,
Ol CTEIICHM» JIP 13, JIP 15
Tema 4.4 Coneprxanue yueOHOT0 MaTepuana
«CBoiicTBa cTeneHu ¢ 1. TlonsTHe crenmeHu cC JOOBIM pallMOHATIBHBIM TMoOKa3arenaeM. CTeneHHbIe
palOHaIbHBIM (YHKIIMM, UX CBOWCTBA U rpapuKu 2
JIEeWCTBUTEILHBIM Kombunuposannoe sanamue
MTOKAa3aTeIsIMI
Tema 4.5 Coneprxanue yueOHOro MaTepuasa
«Pemenune 1. PaBHOCMJIBHOCTH UPPALMOHATBHBIX YPABHEHUN 1 HEPABEHCTB.
MppaMOHATEHBIX 2. Pemenue npparyoHaIbHBIX YPaBHEHHIA. 8
ypaBHEHUH u 3. Pemenue nppannoHaIbHbIX HEPaBEHCTB.
HEPABEHCTBY Ipakxmuueckoe 3anamue
Paznen 5. «llokazaTenpHast GyHKIIHS 18
Tema 5.1 Coneprxanue yueOHOro MaTepuasa 4 OK 01, OK

1. CreneHb ¢ NMPOW3BOJIBHBIM JICHCTBUTEIbHBIM TOKazaTesneM. OmnpeeneHne
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«IToka3zarenpHast MoKa3aTelnbHOM (YHKIMM, €€ CBOMCTBAa U Tpaduk. 3HAKOMCTBO C 02, OK 03,
(byHKLHUSA, €e CBOWCTBaY NPUMEHEHHEM TOKa3aTeIbHON ()YHKIIUH. OK 04, OK
2. PemeHune moka3zaTeNbHBIX  YpaBHEHUH  (yHKIMOHAJIBbHO-rpa)uyecKuM 05, OK 07
METOI0M JIP 4, JIP 7,
KOM5uHup060HH06 3anamue JIP 14
Tema 5.2 Coneprxkanue yueOHOT0 MaTepuasia
«Pemenune 1. Penienue noka3atenbHbIX YPaBHEHUN METOJAOM YpaBHUBAHMS MOKa3aTenen
[10Ka3aTeIbHBIX 2. PemeHune 1mOKa3aTeNbHBIX  YpPaBHEHUH  METOIOM  BBEJCHMS
YPaBHEHHI u IIEPEMEHHOMN
HEPABEHCTB 3. Pemenue moka3aTenbHBIX  YpaBHEHUUH  (YHKIIMOHAIBHO-TpadUUECKUM 10
METOJIOM.
4. PemeHue noka3aTenbHbIX HEPABEHCTB
5. Pemienue nokasaTellbHbIX YpaBHEHUN U HEPABEHCTB
IIpakmuueckoe 3anamue
Tema 5.3 Coneprxanue yueOHOro MaTepuasa
«Cucrembl 1. Pemenue cucreM noka3aTesbHbIX YPaBHEHUN 4
[10KAa3aTeIbHBIX IIpaxmuueckoe 3anamue
yYpaBHEHUN»
Paznen 6. «Jlorapudmsl. Jlorapupmudeckas GyHKuus» 28
Tema 6.1 Coneprxanne yueOHOT0 MaTepuana
«Jlorapudpm Yuca. 1. Jlorapudm uncna. JlecATUUHBINA U HATypalbHBIN JTOrapu(MBbI, YUCIO €.
Jecarnunsiit u 2. TlpaBuna nevictBus ¢ morapudmamu. [lepexoa K HOBOMY OCHOBAHUIO. 4
HaTypaJIbHbII Kombunuposannoe sanamue
JorapuMbl, YUCIIO €»
Tema 6.2 Coneprxanue yueOHOro MaTepuasa OK 01. OK
«CBoiicTBa J10rapumMoB. 1. CgoiictBa norapudmon. Oneparus JorapuGMupoBaHus U NOTEHIIMPOBAHUS. 4 02 OIE 03
Omnepartust 2. TlpeoOpa3oBaHue JOrapH(PMHUICCKHX BBIPAKCHHM. OI& 04 OI&
JorapuMUPOBAHUS» Kombunuposannoe 3anamue 05 OI’< 07
Tema 6.3 Conepxanne yueOHOTO MaTeprasa TP ’ 4 JIP 7
«Jlorapudmuueckas 1. Jlorapudmuyeckast QyHKIMS U ee CBOICTBA. JH” 14 '
(GyHKIHS, €e CBOMCTBaY 2. Tloctpoenue rpa@ukoB GYHKIIHH. 4
Kombunuposannoe sanamue
Tema 6.4 Coneprxanue yueOHOro MaTepuasa
«Pemenne 1. llonstme  norapupmuueckoro ypaBHeHus. Pemenue  mpocteimmx
JorapuQpMUUECKUX JorapupMHUUECKUX ypaBHEHUIN 12

2. Pemenue norapuMUYECKUX YpPAaBHEHHI 3aMEHON HEU3BECTHOTO.
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ypaBHEHUM u 3. Pemenue norapupMuyeckux ypaBHEHUN NOTEHIIUPOBAHUEM.
HEPaBEHCTBY 4. PenieHue ypaBHEHUI JIOTapru(PMUPOBAHUEM.

5. Pemenue norapudMuyuecKkux ypaBHEHUH.

6. Jlorapudmuueckne HepaBEeHCTBA

Kombunuposannoe 3anamue
Tema 6.5 Coneprxkanue yueOHOT0 MaTepuasia
«CucreMbl Anroputm penieHus CHUCTEMBI YpaBHEHUH. PaBHOCHIIBHOCTB 4
JorapupMHUUECKUX Jorapu(pMHUECKUX YPaBHEHUH 1 HEPABEHCTB
YpaBHEHUI» IIpaxmuueckoe 3anamue

1 cemectp

Paznen 7. «OcHOBBI TPUTOHOMETPUH. TPUTOHOMETPUYECKUE (PYHKIIUN 44
Tema 7.1 Coneprxkanne yueOHOro Matepuasia
«Tpuronomerpuueckue Panuannas wmepa yrma. I[loBopoT TOYKM BOKpYr Hadajga KOOPAHMHAT.
(GYHKIIUU TPOU3BOJIIBHOTO OrnpezeneHne CUHyca, KOCMHYCa, TAHI€HCA U KOTAHI€HCA. 3HAKU CUHYCA, 4
yria, uncia. Paguannas u KOCHMHYCa, TAHI'€HCA MU KOTAHI'€HCA MO0 YETBEPTAM. 3aBUCUMOCTb MEXKIY
rpajycHasi Mepa yria» CHUHYCOM, KOCHHYCOM, TAHT'€HCOM U KOTAaHT'€HCOM OJHOTO U TOTO XKe yria

Kombunuposannoe sanamue
Tema 7.2 Coneprxanue yueOHOro MaTepuana
«OCHOBHBIE Tpuronomerpuueckue ToxjaectBa. CHHYC, KOCUHYC, TAHT€HC U KOTaHTE€HC
TPUTOHOMETPUUECKHE yriaoB o U - o. Dopmysl npUBeIeHUS 4
TOXJIECTBA. Kombunuposannoe sanamue OK 01, OK
DopMysIbl TPUBEACHUS 02, OK 03,
Tema 7.3 Copepxanue yueOHOT0o MaTepuana OK 04, OK
«Cunyec, KOCHHYC, Cymma u pasHocTh cuHycoB. Cymma U pa3sHOCTh KocuHycoB. CHHYC U 05, OK 06,
TaHT€HC CYMMBI U KOCUHYC JABoHHOro yria. ®opmynsl nojgoBuHHOro yria. IlpeobpazoBanus OK 07
Pa3HOCTH ABYX YIJIOB CYMMBI TPUT'OHOMETPHUECKUX (PYHKIMI B IPOM3BEICHUE U TIPOU3BEICHUS B 8 JIP 4, JIP 7,
Cunyc u KOCHHYC cymMMmy. BpbIpaxkeHue TpUroHOMETpHYECKMX (YHKUMHA uepe3 TaHIeHC JIP 15
JBOMHOTO yria. IIOJIOBUHHOT'O apryMeHTa. [Ipeobpa3zoBanus MIPOCTEUIINX
@opMmysbl  MTOJOBUHHOTO TPUTOHOMETPUUECKUX BBIPAKEHUN
yria» Kombunuposannoe sanamue
Tema 7.4 Coneprxanne y4eOHOTO MaTepuaa
«Tpuronomerpuueckue OO6nacte onpeneneHUs M MHOXECTBO 3HAYEHUH TPUTOHOMETPUYECKHX
(GyHKIIUHM, UX CBOWCTBA U bynakuii. YETHOCTH, HEYETHOCTH, MEPUOAUYHOCTH TPUTOHOMETPHUUECKHX 4

rpaduKm»

¢byuknuii. CBoiicTBa ¥ rpaduku QYHKIMM y = COS X, y =SIN X, Y =tg X,y =
ctg X.

KOM6UHMPOGGHHO€ 3aHsamue.
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Tema 7.5 Coneprxanue yueOHOro MaTepuasia
«[IpeoOpazoBanue CxkaTue u pacTsbkeHue rpaduKoB TPUTOHOMETPUYECKUX (PYHKIIUM.
rpadukoB [IpeobpazoBanue rpadKOB TPUTOHOMETPUUYECKHUX (HYHKIIHMA 2
TPUTOHOMETPUUYECKUX Kombunuposannoe 3anamue.
b yHKIIHI
Tema 7.6 Copepxanne yaeOHOT0 MaTepuana
«ObpaTHbIe OO6parHnble TpuroHomerpuyeckue GpyHkuuu. MIx cBOHCTBa U TpaduKu
TPUTOHOMETPUYECKHE Kombunuposannoe sanamue 4
GyHKITUNY
Tema 7.7 Coneprxanue yueOHOro MaTepuania
«Tpuronomerpuueckue 1. TIlpocreiime TPUrOHOMETPUUECKUE YPABHEHUS.
YPaBHCHHUS» 2. Pemienue TpUTOHOMETPUYECKUX YPAaBHEHUH, CBOJAIINXCS K KBAJAPATHBIM.
3. Permienue oqHOPOAHBIX TPUTOHOMETPUUYECKUX YPABHEHHA. 10
4. PenieHue TPUTOHOMETPUYECKUX YPaBHEHUN Pa3IoKeHUEM Ha MHOKUTEIH.
5. PemieHue TpUroHOMETPUYECKUX YPaBHEHUH.
Kombunuposannoe zansamue.
Tema 7.8 Coneprxanue yueOHOro MaTepuasia
«Tpuronomerpuueckue 1. Pemenune TpUroHOMETPUYECKUX HEPABEHCTB 4
HEPaBEHCTBA» IIpaxmuueckoe 3anamue
Tema 7.9 Coneprxkanne yueOHOT0o MaTepuasa
«Cucrembl 1. Cucremsl NpocTeHIINX TPUTOHOMETPHUUECKUX YpaBHEHUI 4
TPUTOHOMETPUUYECKUX Kombunuposannoe sanamue
YPaBHEHUI»
Paznen 8. «l[loHsTHE peaena mociae10BaTeIbHOCTH U (DYHKIIUN» 10
Tema 8.1 Coneprxanue yueOHOro MaTepuasa 5 OK 01, OK
«ITocnenoBaTeILHOCTH. 1. TlocnenoBaTelbHOCTH. Croco0sb! 3aJaHusg u CBOMCTBA YHCIIOBBIX 02, OK 03,
[Ipenen MTOCJICIOBATEILHOCTEH, BRIYMCIICHHS YJICHOB IIOCIIECI0BATSIbHOCTH. OK 04, OK
MMOCJIEIOBATETLHOCTH Kombunuposannoe 3auamue 05, OK 06,
Tema 8.2 1. Tlonstme npenena Qynkuuu. CpoiicTBa npenenoB (QyHKuu. Beruncienue 2 OK 07
«[Ipenen GyHKIII npeaesoB QyHKITHA. JIP 4, JIP 7,
Kombunuposannoe sanamue JIP 13
Tema 8.3 Copep:xanue yueOHOTo MaTepuana
«MeTozpl PaCKpeITHA 1. MeTtonbl pacKpbITHSI HEOINPEACIICHHOCTENW MPHU BBIYUCICHUH IPENEIIOB. 6

HEOIIPENEIEHHOCTEN IIPU

0
Heonpenenennocts Buaa [3]'
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BBIYUCIICHUU IPCACIIOB»

(o]
2. PackpeiTHe HEONIpEACIIEHHOCTH BU/Ia [—]
[o.0]

3. HeonpeieneHHOCTH Brja (00-00)

KOM6uHup0661HHO€ 3arAamue

Paznen 9. «[IpousBoanas pyHkuuu. YpaBHeHuUs KacarenbHOM. [IpuMeneHe npon3BoIHON» 30
Tema 9.1 Coneprxkanue yueOHOr0o MaTepuasia
«ITonarue npoussognon» |1. Ilpupamenue aprymenrta. llpupamenue ¢yHkumu. 3anaud, NPUBOIAIIAE K
HOHATUIO Npou3BOAHON. OmnpezneneHue NPOU3BOJHON. AJTOPUTM OTBICKAHUSA 2
MIPOU3BOJHOMN
Kombunuposannoe 3anamue
Tema 9.2 Copepxanue yueOHOTo MaTepuana
«IIpousBonubie  cymmsbl, |1. IlpaBuna quddepenumpoBanusi. Dopmysnsl nuddepeHInpOBaAHHMSL.
pasHocTH mpousBeleHus, |2. Tabmuna NOPOM3BOAHBIX OCHOBHBIX 3JIEMEHTApHBIX (yHKUMHA. Bbruncnenue
YaCTHOT'O» IPOM3BOJIHBIX AIIEMEHTAPHBIX (DYHKITHIA. 8
3. IlpousBognas cnoxxHOM QyHKIHUU.
4. llpumepsl HCIIOJNIB30BAaHMUSI TPOU3BOAHOM JUI HAXOXKJIEHUS HAWIYydILEro
pelleHNs] B IPUKJIAIHBIX 3a/1a4ax.
Kombunuposannoe 3anamue OK 01, OK
Tema 9.3 Coneprxanue yueOHOro MaTepuasa 02, OK 03,
«'eomerpuueckuit cmpica |1, I'eomeTpuyeckuii CMBICT TNPOU3BOAHON (GYHKIHMU — YIIIOBOM Ko3(hduiumeHt 8? gi’ 85
MPOU3BOTHON» KacatelbHOU K rpaduKy QYHKIIMH B TOUKE. ’ ’
4 OK 07
2. VYpaBHeHHe KacaTelbHOW K TpapuKy GYHKIHH. AJTOPUTM COCTABIICHHS TP 4, JIP 7,
ypaBHEHHMsI KacaTellbHOU K rpaduky ¢pyHkumu y=f(x) JIP 14
Kombunuposannoe 3anamue
Tema 9.4 Coneprxanue yueOHOro MaTepuasa
«DPuznueckuit cmbicst |1, PDusnyeckuii (MEXaHUYECKH) CMBICT MPOU3BOJHOW — MTHOBEHHAs! CKOPOCTH B 2
MIPOU3BOTHOI MOMEHT BpemeHH t: v =S’ (t)
IIpakmuueckoe 3ansamue
Tema 9.5 Coneprxanne yueOHOTO MaTepuaa
«UccnenoBanne Qynkuuii | [pusHaku Bo3pactanus U yObiBaHUs QYHKIUU. DKCTpeMyM QyHKIIHH.
C nomonipio | MccnenoBanne GyHKINM HA SKCTPEMYM.
MPOU3BOTHON» 10

HaxoqueHHe HaI/I60.]'H)IHel"O, HAaMMCHBUICTO 3HAYCHUSA U SKCTPEMAIIbHBIX 3HAYCHUI

byHKINN.

[IpumMeHeHne MPOU3BOIHON K UCCIIETOBAaHUIO QYHKIIUNA U TTOCTPOEHHUIO rpaduKOB.
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HccnenoBanne pyHKIMM ¢ TOMOIIBIO MPOU3BOAHOM U MOCTpOEHHE rpaduka.

Hpakmuqecme 3aramue

Tema 9.6 Copepxanne yaeOHOT0 MaTepuana
«Bropas  mpousBogHasd. |1. Bropas nmpousBojHas.
[Ipumenenue BTOpOoii |2. IlpuMeHeHWe BTOPOU MPOU3BOTHON K UCCIICTOBAHUIO ()YHKITUH. 4
IIPOU3BOIHOM K Kombunuposannoe 3anamue
MCCIICIOBAaHUIO (DYHKITHID
Pazgen 10. « AaTErpansHOe UCUUCICHUEC) 22
Tema 10.1 Coneprxkanue yueOHOT0 MaTepuasia 4
«Heonpenenénuplit 1. TlepBoobOpa3nas. HaxoxaeHue nepBooOpa3HOM.
HHTErpaiD) 2. HeomnpenenéHuplii HHTErpa U €ro CBONCTBA.

Kombunuposannoe sanamue
Tema 10.2 Coneprxkanue yueOHOro MaTepuasia
«Boruncnenue 1. HaxoxaeHue HeonpeeIeHHOro MHTerpala HEOCPEICTBEHHO 6
HEOIpeAeIEHHOTO 2. Bpluncienue HeolpeIeJIeHHOr0 HHTErpaia ¢ MOMOIIBIO 3aMEHbI IEPEMEHHOM
UHTErpana» IIpaxmuueckoe 3anamue
Tema 10.3 Copepxanue yueOHOTo MaTepuana OK 01. OK
«OrnpenenéHHbli 1. OmnpenenéHHblii UHTErpal U €ro reoMeTpuueckuii cmpicia. OCHOBHbBIE CBOMCTBA 2 02 OK’ 03
HHTETpa u ero omnpenenénnoro naterpaita. ®opmyna Herorona—JIeiiOHuma. OI& 04 OI&
TE€OMETPUUECKUN CMBICID Kombunuposannoe sanamue 05 OI& 06
Tema 10.4 Cozepxanue y4eOHOr0 MaTepuana ’OK 07 ’
«Bprancnenune 1. Beiuucnenue onpeneneHHoro uaterpaina. @opmyna Hetotona—Jlelibauna. JIP 4. JIP 7
OTIpE/IETIEHHOTO 2. 3ameHa IepeMEHHON B ONPEIEIIEHHOM HHTErpaJle. 6 HI; 14 ’
UHTErpana» 3. BbluncieHne MHTErpajioB ¢ HOMOIIBIO 3aMEHbI IEPEMEHHON

IIpaxmuueckoe 3anamue
Tema 10.5 Coneprxanue yueOHOro MaTepuasa
«[Ipumenenue 1. IlpumeHeHHE OIpENENIEHHOIO HMHTErpaja i  HAaXOXKACHUSA  IUIOLIAad
OIIPELEIIEHHOT O KPUBOJIMHEWHOW TpaIeiuu.
MHTErpaa i | 2. Berumcienue miomaaei GUryp ¢ moMoIIbio OTPEIETICHHOTO HHTETpaja 4
HAXOXKICHMA ILIOMIAIHA IIpaxmuueckoe 3anamue
KPUBOJMHEWHON
Tpanenumn»
Paznen 11. «['eomeTpusi B mpOCTPaHCTBEY 18
Tema 11.1 Coneprxanue yueOHOro MaTepuasa OK 01, OK
«OCHOBHBIE nonsatua | 1. Tlpenmer crepeomerpuu. OCHOBHBIE TOHATHS (TOUYKa, MpsiMasi, IIOCKOCTD, 03, OK 04,

npoctpaHcTBO). (OCHOBHBIE akCHOMBI cTepeoMerpuu. Ilepecekarommuecs,

31




CTEPEOMETPUU. napajyieJIbHble W CKpeuuBaromuecss mnpsMble. [Ipu3Hak W CBOMCTBO 2 OK 07
Pacnonoxxenue npsiMbIx U CKPEIMBAOIUXCS NPIMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIC (DUTYPBHI. JIP 4, JIP 7,
IIOCKOCTEMN Kombunuposannoe sansmue JIP 14
Tema 11.2 Copepxanne yaeOHOT0 MaTepuana
«B3aumHoe B3aumHoe pacnonoxeHue NpsAMbIX U INIOCKOCTEH. YTOJ MEX1y IPSAMbBIMU B 2
pacrnojoXeHue  MpsSMbIX MIPOCTPAHCTBE.
U IIJIOCKOCTEN» Kombunuposannoe 3anamue
Tema 11.3. Copepxanne yaeOHOT0 MaTepuana 4
«[TapannensHOCTh 1. TlapannenbHOCTb NPSMOI U IIIOCKOCTH.
opsMbIX, npsamMod  u | 2. IlapannenbHOCTh TUIOCKOCTEH.
IJIOCKOCTH, IJIOCKOCTEN» CaolicTBa napasuieabHbIX TNIOCKOCTEH.
Kombunuposannoe 3anamue
Tema 11.4. Coneprxanne yueOHOro MaTtepuasia
«HepHeHHHKyﬂ’IpHOf:H’ IlepnenpukynsapHele npsmsle. IlapamiensHsle npsMble, NEPHIEHAUKYISPHBIE K
UpAMBIX, — HpAMOM —  H IWIOCKOCTH. TIpU3HAK MEPHEHMKYISPHOCTH IPSIMON U IIIOCKOCTH. 4
IJIOCKOCTH, IJIOCKOCTEN»
[lepnennukynsipHble maockocTu. IIpru3Hak nepneHAuKyIspHOCTH IIIOCKOCTEH.
Kombunuposannoe 3anamue
Tema 11.5. Coneprxanue yueOHOro MaTepuasa
«Teopema o Tpex [IepnieHauKymnsp 1 HaKJIIOHHAsA. PacCcTositHUME OT TOYKH 10 IIJIOCKOCTH, OT IIPSIMOM
MEPIEHIUKYIIAPaX» JI0 TUIOCKOCTH, PAcCTOSHUE MEXAY IUIOCKOCTSMH, MEXIY CKPEIIHMBAIOIIHUMUCS 4
IPSIMBIMHU, MEKY IPOU3BOJIBHBIMU (pUTypamMH B IPOCTPAHCTBE.
Teopema o Tpex nepneHAUKysapax. Pemenue 3anauy.
Kombunuposannoe 3anamue
Tema 11.6. Coneprxanue yueOHOro MaTepuasa
«/IByrpannsie YTJIBL JIByrpaHHbIil yroa. Yroa Mexay MIOCKOCTSIMHU. 2
Yron MEKY Kombunuposannoe sanamue
TJIOCKOCTSIMU
Pazgen 12. «MHOrorpaHHHUKM U Tejla BpPALICHUS» 44
Tema 12.1 Coneprxanue yueOHOro MaTepuasa OK 01, OK
«Bepmunsl, pebpa, rpaHu Pasznuynble BUabI MHOTOTpaHHUKOB. VX n3o0paxenus. Bepmunsl, pedpa, rpanu 02, OK 03,
MHOT'OI'paHHUKAa» MHOrorpaHHuka. Pazseprka. MHoOrorpanssie yrisl. BellyKiible MHOTOTpaHHUKH. 2 OK 04, OK
Teopema Ditnepa. 05, OK 06,
Kombunuposannoe 3anamue OK 07
Tema 12.2 Coneprxanne y4eOHOT0 MaTepraa 4
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«IIpusma, ee
COCTaBJISIOLINE, CEYCHHUE.
IIpsiMas 1 HaKJIOHHAs
IIPU3MBD»

[Tonsitue nmpusmel. Ee ocHoBaHus 1 60okoBbIe rpaHu. BeicoTa mpusmel. [Ipsmas u
HaKJIOHHas npu3ma. [IpaBunbHas npusma.

®dopmynbl TUIOMAACH OOKOBOW M TIOJHOM IMOBEPXHOCTH Npu3Mbl. CedeHHs
MIPU3MBI.

KOM6MHMPO€CZHHO€ 3anAamue

Tema 12.3
«[Tapannenenunen, Kyo.
Ceuenue ky0a,

Copepxanue yueOHOro MaTepuana

[Tapannenenurnen, cBoWCTBa MPSIMOYTOJIBHOTO Napayienenuneaa, Kyo. Ihnomans
OOKOBOM M IMOJTHOM MMOBEPXHOCTH.

napajuieJIenuIe1a» Ceuenue Ky0a, napajiesenumnesna.
Kombunuposannoe 3anamue
Tema 12.4 Copep:xanue yueOHOro MaTepuana
«ITupamuna, ee [Tupamuna u ee snementsl. Ceuenne nupamusl. [IpaBunsHas nupamua.

COCTaBJISIIOLINE, CEYEHUE.
[IpaBunbHas mnHpamuja.
YcedeHHas TUpaMUIa»

YceueHHas IupamMuaa.

KOM6uHup0661HHO€ 3anAamue

Tema 12.5
«bokoBass ©  TOJHAadA
MMOBEPXHOCTh IIPHU3MBI,

Coneprxanue yueOHOro MaTepuana

[Tnomans OOKOBOW W TOJHOW IOBEPXHOCTH MPHU3MBI, NMHUpPaMUIbI. PerieHue
3a7ad.

U paMHIbD» Kombunuposannoe 3anamue

Tema 12.6 Copep:xanue yueOHOTO MaTepuana

«Cummetpuss B KyOe, CuMMeTpHusi OTHOCUTENBHO TOYKH, MpsAMOM, miuockoctu. Cummerpust B KyoOe,
napajuiesienunese, napajuleJienunesie, Npu3Me, Nupamue.

IpU3MCE, IMUPAMHULCH

KOM6uHup0661HHO€ 3arAamue

Tema 12.7

Copepxanue yueOHOTO MaTepuana

«[IpaBuibHbIE [Tonsitue MIPaBUIIBLHOTO MHOTOTpaHHUKA. CaoiicTBa MPaBUIIbHBIX
MHOTOTpaHHUKH, ux MHOTOTPaHHHUKOB.

CBOHCTBa» Kombunuposannoe sanamue

Tema 12.8 Coneprxanne yueOHOTO MaTepuaa

«Humunap, ero Hunmuuaap u ero snemeHtsl. CeueHHe IMWIMHApA (MApayieIbHOE OCHOBAHHUIO M
cocrapisitonue. CeueHue ocu). Pa3zBepTka nunmHapa

LHWIHH]IPa Kombunuposannoe 3anamue

Tema 12.9 Coneprxanne yueOHOTO MaTepuasa

«Komnyc, ero Konyc u ero nsnementsl. CedeHue KoHyca (mapajjielbHOE OCHOBAHHUIO U
cocrapistonie. CeueHue poxoJsiiee yepes3 BeplInHy), KOHnYeckue ceueHus. PazpepTka KoHyca.
KOHYCa» Kombunuposannoe 3anamue

Tema 12.10 Coneprxanue yueOHOro MaTepuasa

JIP 4, JIP 7,
JIP 14
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«Y ceyeHHbIN koHyc. |1. VYceuennslil konyc. Ero obpa3syromas u Beicota. CedeHne yceueHHOro KOHyca
Ceuenue YCEYEHHOTO Kombunuposannoe 3anamue

KOHYCa»

Tema 12.11 Copepxanne yaeOHOT0 MaTepuana

«lap wu cdepa, wux

1. Iap u cdepa. Bzanmuoe pacnonoxkenue cdepsl u miockoctu. Ceuenue mapa,

CCUCHMUSI» chepsl. 4

Kombunuposannoe 3anamue
Tema 12.12 Copneprkanue ydeOHOro Mareprasa
«O0BEMBI 1. Obbem wu ero wusmepenue. Dopmynasl oObeMa Kyba, NPSIMOYTOJIBLHOTO
TEOMETPUYCCKUX TEID» napaenenumnena. @opmyIbl 0obemMa MpsIMON MPU3MBI, IIHITHHIIPA. 4

OTtHonieHne 00BEMOB TTOJIOOHBIX TEI.

2. OObembl mupaMuibl U Konyca. O6beM mapa.

Ipaxmuueckoe 3anamue
Tema 12.13 Coneprkanue y4eOHOro Marepuana
«Pemenune 3aga4. |1. OOBEeMbl U MIOMATN TOBEPXHOCTH MHOTOIPAHHUKOB U TEJ BPALCHUS 4
MHoOrorpaHHUKd U Tena Ilpaxmuueckoe 3anamue
BpAIICHUS
Paznen 13. «KoopauHatel 1 BEKTOPBI» 10
Tema 13.1 Coneprkanue y4eOHOro MaTepuana OK 02, OK
«JlexapToBbl KoopauHaThl |1. JlekapToBBI KOOPAMHATHI B MpocTpaHcTBe. [IpocTelinme 3a1auu B KOOpAUHATAX. 03, OK 04,
B IIPOCTPAHCTBE. OK 07
Paccrosinue MEXIY 5 p JIP 4, JIP 7,

. Paccrosaue Mexay IByMs TOUKaMH, KOOPIMHATHI CEPETUHBI OTPE3Ka
JBYMSI TOUYKAMH. 4 JIP 14
Koopaunatsl  cepenuHsl Kombunuposannoe sanamue
OTpe3Ka»
Tema 13.2 Coneprxanne yueOHOT0 MaTepurana
«BekTtopsl B [1. Bextopel. Moayns BekTopa. PaBeHcTBO BekTOpoB. Cl0XKEeHHE BEKTOpPOB.
MIPOCTPAHCTBE. YMHOKEHHE BEKTOpa Ha YUCJIO. 6
Yron Mmexay BekTopamu. |2. PasnmoxeHme BeKTOpa MO HANpaBICHUSM. YTOI MEXAY IBYMsI BEKTOpaMH.
CkanspHoe pou3BeIeHNe [Ipoeknus BekTopa Ha ochb. KoopaunHatel BekTopa. CkalsipHOE MPOU3BEICHUE
BEKTOPOBY BEKTOPOB.
3. BekropHOoe ypaBHEHWE MPSAMOM M IUIOCKOCTH. VICIONb30BaHWE KOOPJAMHAT H

BEKTOPOB MPH PEIICHUN MAaTEMAaTUYECKUX U MPUKIATIHBIX 3a]a4.

Kombunuposannoe 3anamue
Paznen 14. «MHoxecTBa. DneMeHTHI TeOpur rpadoB» 6
Tema 14.1 \ Coneprxanne y4eOHOT0 MaTeprasa 2 OK 01, OK
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MHoxecTBa 1. Tlonstue mHoxectBa. [TogMHOkecTBO. Oniepaniuu ¢ MHOKECTBAMHU 02, OK 03,
Kombunuposanrnoe 3ausmue OK 04, OK
Tema 14.2 Coneprxanue yueOHOro MaTepuasa 05, OK 07
«padbi» IMousitue rpada. Ces3ublii rpad), 1epeBo, HUKI rpad Ha MIOCKOCTH 2 JIP 4, JIP 7,
IIpaxmuueckas paboma JIP 13, JIP 15
Tema 14.3 Coneprxkanne yueOHOT0 MaTepuasia
«Pemenne 3a1a4. Onepauun ¢ MHOXecTBaMU. OIMCaHUE peajbHBIX CUTYalMi C NOMOUIbIO 5
MnoxectBa, I'padpr 1 ux MHOXecTB. [ [pumenenue rpad)oB K pemeHuto 3aaay
IIPUMEHEHHE» IIpakmuueckoe 3ansamue
Paznen 15. «DnemeHTh! KOMOMHATOPUKHU, CTATUCTUKU U TEOPUH BEPOSTHOCTEI» 14
Tema 15.1 Coneprxkanne yueOHOro Matepuania OK 01, OK
«OCHOBHBIE MTOHATHUSA [TepectanoBKM, pa3MeIlIeHUs, COUCTaAHHUS. 2 02, OK 03,
KOMOHMHATOPUKH Kombunuposannoe zanamue. OK 04, OK
Tema 15.2 Conepxanue yueOHOTro MaTepuana 05, OK 07
«CoObITHE, BEPOATHOCTH COBMECTHBIE M HECOBMECTHBIE COOBITHS. TEOPEMBI O BEPOSITHOCTH CyMMBI JIP 4, JIP 7,
coObiTus. CroxkeHue u cOObITHH. YCIIOBHAs BEPOSTHOCTb. 3aBUCHUMBIE U HE3aBUCHMBbIE COOBITHS. 2 JIP 14
YMHOXEHHUE Teopembl 0 BEpOSITHOCTH POU3BEACHUS COOBITUH.
BEPOSITHOCTEWN» Kombunuposannoe sanamue
Tema 15.3 Copep:xanue yueOHOTO MaTepuana
«BeposTHOCTB B OTHocuTenbHAas YacToTa  COOBITUS, CBOWCTBO €€  YCTOHYMBOCTH.
npodeccroHalIbHbIX Craructuueckoe ompezaeneHue BeposiTHOcTH. OIneHKa BepOsSTHOCTU 2
3ajjauax» COOBITHUS
IIpakmuyeckoe 3ansamue
Tema 15.4 Coneprxanne yueOHOT0 MaTepuania
«/InckperHas cimydaiiHas Bunel cnywaiineix  BenuuuH. OmnpezneneHue AMCKPETHOM — ciydyaiiHOM
BEIMYMHA, 3aKOH €€ BEJIMYMHBI. 3aKOH pachpeieseHus AUCKpeTHOM ciy4aiiHoil BenuuuHbl. Ee 2
pacnpezeneHus» YHCIIOBBIE XapaKTEPUCTHKU
Kombunuposannoe 3anamue
Tema 15.5 Coneprxanue yueOHOro MaTepuasa
«3a1aul MaTeMaTHYECKOM Bapuanumonnsiif psin. Ilonuron uyactor u rucrorpamma. CTaTHCTHYECKHE 5
CTaTUCTUKH XapaKTEPUCTHKH psijia HAaOIFOTaeMBbIX TaHHBIX
Kombunuposannoe 3anamue
Tema 15.6 Coneprxanue yueOHOro MaTepuasa
«CocraBneHue Tabmui u IlepBuynas o00paboTKa CTAaTUCTHYECKUX JaHHBIX. ['paduueckoe ux 2

AuarpamMm Ha IPaKTHUKE»

npeactaBieHne. HaxokaeHne cpeaHux XapaKTEepPUCTHK, HaOII0IaeMbIX
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JaHHBIX

Hpakmuqecme 3aramue

Tema 15.7 Coneprxkanne y4eOHOT0 MaTepurasa

«Pewenne 3a1a4. OnemeHTs KoMOUHATOpUKH. COOBITHE, BEPOSTHOCTD COObITHA. Cl0XKEeHNEe U

DNIeMEHThI YMHO>KEHHE BEPOATHOCTEN 2
KOMOUHATOPHKH, IIpaxmuueckoe 3anamue

CTaTUCTHUKH M  TEOpUH

BEPOATHOCTEI»

Koncynpramnus 8
[Ipomexyrounas arrectanust (OK3aMeH) 10
Bcero: | 330
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3. YCJIOBUA PEAJIMBALINU ITPOT'PAMMBI YYEBHOI'O ITPEJIMETA
3.1. MaTepuajibHO-TEXHUYECKOE O0ecredeHue
Jlnst peainzaluyl MporpaMMbl Y4eOHOTO TpeAMEeTa TOJDKHBI OBITh MPEAYCMOTPEHBI CIIEAYIOIINE
cnenuanbHble nomenienus (B coorserctsuu ¢ @I'OC u OOII CIIO):
kaOuHeT «MaTeMaTHKN», OCHAIIIEHHBIA 000PY/I0BAaHHEM:
Crennanu3upoBaHHas MeOEb:

Crout cTyneH4YeCcKHUi 1ByXMECTHbINM — 12 mT.
Crynbs cryneHueckue — 24 wmr.

Cron (yuutenbckuid) — 1 mrT.

Cryn (yuutenbckuii) — 1 mrT.

Jlocka (menoBas) — 1 .

TexHuueckue cpeacTBa 00y4eHHUS:

MynpTumMeana-npoekTop - 1 mr.

OkpaH — 1 wr.

Kosouku 11t BoctipousBeieHus: ayjuo— 1 1mir.
Komnerorep npenonasarenst — 1 wir.
VY4eOHO-HarIAHbIE U METOAMYECKUE ITOCOOUS.

3.2. UndopmannonHoe odecneyeHne peaau3amu NporpamMmmbl
Jns peanuzanuu mporpaMMbl OMOIMOTEUHBIN (OHI 00pa30BaTENbHONW OpPraHU3alUU JTOJIKEH
UMETh T[€YaTHBIE W/WIM DJIEKTPOHHBIE O0pa3oBaTelbHbIE H  HWH(POPMAIMOHHBIE  PECYPCHI,
PEKOMEHIYEMBIX /ISl UCIIOIb30BaHUS B 00pa30BaTEIbHOM IIPOLIECCE.

3.2.1. OcHOBHBIE MeYaTHBIE M YJIEKTPOHHbIE U3IaAHUS
1. boromonos H.B. Ilpaktuueckue 3ansatus no Matemaruke: Yu.noc. s CIIO-11-e uzn.,-M.:

HOpaiit, 2016-495c.

2. Bbammakos, H.W. Marematuka: yaeouuk s CI10-M: Kuopyc, 2018.

3. boromosos, H. B. Marematuka: y4yeOHUK JUIsl CpeaHero mpodecCHoHaabHOro obpasoBanus /
H. B. boromornog, I1. . Camoiinenko. — 5-¢ u31., nepepad. u qomn. — MockBa: U3gaTenbcTBo
HOpaiir, 2022. — 401 c. — (Ilpodeccuonanbaoe obpazoBanue). — ISBN 978-5-534-07878-7.
— URL: https://urait.ru/bcode/489612.

4. Martemaruka: y4eOHUK IS CpeJHEro mpodeccnoHanbHoro oopasoBanusi /

O. B. Tarapuukos [u ap.]; mox obmeit penakuueit O. B. TatapaukoBa. — MockBa: M3naTenscTBo

FOpaiir, 2022. — 450 c. — (IIpodeccuonansHoe o6pazoBanue). — ISBN 978-5-9916-6372-4. —

URL.: https://urait.ru/bcode/490214.

5. Maremaruka. Ilpaktukym: y4yeOHOe mocoOHe i CpeAHero MpPoQecCHOHATBHOIO

obpazoBanmus / O. B. TarapuukoB [u ap.]; mox obmei penakiuenr O. B. TatapankoBa. — Mocksa:

NznatensctBo FOpaiit, 2022. — 285 ¢. — (IIpodeccuonanbroe obpazoBanue). — ISBN 978-5-

534-03146-1. — URL.: https://urait.ru/bcode/490215.

6. bocomonos, H. B. Marematuka. YrayOneHHbI ypoBeHb. 10—11 kmaccel: yuyeOHHK JUIs

cpeanero obmero obpazoBanus / H. B. boromornos, I1. . Camoitnenko. — 5-e¢ u3a., nepepad. u



https://urait.ru/bcode/489612
https://urait.ru/bcode/490214
https://urait.ru/bcode/490215

norn. — MockBa: WznmarenbctBo FOpaiir, 2022. — 399 c.— (HapomHoe mnpocBemieHue). —
ISBN 978-5-534-15610-2. — URL.: https://urait.ru/bcode/509196

7. ®enepanbubiii nopran «Poccuiickoe obpazoBanue». - URL: http://www.edu.ru/ (mara
obpamienust: 02.07.2022). - TekcT: 3JeKTPOHHBIH.

8. ®denepanbHbli  LEHTp  WMH(pOpMaMOHHO-OOpa3oBaTenbHBIX  pecypcoB. -  URL:
http://fcior.edu.ru /

9. OTkpeITHII KOUTEMK. MaTtemaruka. - URL: https://mathematics.ru - Tekcr: a1eKTpOHHBII.

10. Hayunas snexkrponnas oubmuoreka (HOB). - URL: http://www.elibrary.ru - Tekct: 3neKTpOHHBIH.

11. Bcepoccuiickue unteprer-omummuansl. - URL: https://online-olympiad.ru / (mara oOpamieHus:
12.07.2022). - TeKCT: 31€KTPOHHBIA.

12. Epunas xoyutekiys 1udpoBbix oOpa3oBatenbHbIX pecypcoB. - URL: http://school-collection.edu.ru
(mara oopamenus: 08.07.2022). - TeKCT: 2JIeKTPOHHBIH.

13. Cpennsisi maremaruyeckas mHTepHeT mkona. - URL: http://www.bymath.net/ (mara oGpamienus:
12.07.2022). - TeKCT: 21€KTPOHHBIHA.

14. CrnpaBo4HHK o MaTeMaTHKe TS LIKOJIBLHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mata oOpamenus: 12.07.2022). - Tekcr:
3IIEKTPOHHBIM.

15. OrtkpeIThiii Koyutemk. Maremaruka. - URL: https://mathematics.ru / (mata oopamenus: 08.06.2022).
- TeKcT: 3JIEKTPOHHBIM.

3.2.2. JlonoJHUTEIbHbIE HCTOYHHKH
1. bocomonos, H. B. Matemaruka. 3aiaqn ¢ penieHusMu B 2 4. Yacte 1: yuebHOE mocodue ams
cpenHero npodeccruoHanpHoro oopaszosanus / H. B. boromonoB. — 2-¢ u3j., ucnp. u jgom. —
Mocksa: U3natenserBo FOpaiit, 2022. — 439 ¢. — (IIpodeccronaibHOe 00pa3oBaHue). —
ISBN 978-5-534-09108-3. — URL: https://urait.ru/bcode/490794.

2. boeomonos, H. B. Marematuka. 3agauu ¢ pemieHusIMU B 2 4. YacTp 2: yueOHoe mocobue st

cpenHero npodeccruoHanpHoro oopaszosanus / H. B. boromonos. — 2-¢ u3j., ucnp. u jgom. —
Mocksa: U3natenberBo FOpaiit, 2022. — 320 ¢. — (IIpodeccronaibHOe 00pa3oBaHue). —
ISBN 978-5-534-09135-9. — URL.: https://urait.ru/bcode/490795.

3. baspun, M. M. MatemaTuka: yueOHUK U MPAKTUKYM JUJISl CPEIHETO MPOPECCHOHATBLHOTO

obpaszoBanus / M. W. BaBpun. — 2-¢ usn., nepepad. u gorn. — Mocksa: M3aarenscTBo FOpaiiT,
2022. — 616 c. — (ITpodeccrnonansuoe oopazoBanue). — ISBN 978-5-534-15118-3. — URL:
https://urait.ru/bcode/490174.

4. [lasnouenko, FO. B. Marematuka : y4eOHUK U MPAKTHKYM JJIs1 CPEIHET0 MPpo(hecCHOHAIBHOTO

obpazoanus / FO. B. [TaBmrouenko, H. 11I. Xaccan ; mox obmielt pexakimeit

10. B. IlaBntouenko. — 4-e u3z., nepepad. u gomn. — Mocka: M3narensctBo FOpaiit, 2022, —

238 ¢. — (ITpodeccuonanproe obpazopanme). — ISBN 978-5-534-01261-3. — URL.:
https://urait.ru/bcode/489875.

5. Maremarnka: anreOpa M Hayalla MaTeMaTHYECKOTO aHaiM3a, reomMeTpus. AnreOpa W Hayaia
Maremaruueckoro aHanu3za. 10-11 kmacc. Anumo II.A., Komsirun F0.M., TkaueBa M.B. u npyrue. -
M: IIpocsemenue, 2022.

6. Maremaruka: anreOpa U Hadala MaTeMaTudeckoro aHanusa, reomerpus. ['eomerpus. 10-11 kmace.
Artanacsan JI.C., byry3oB B.®., Kanomues C.b. u apyrue. - M: [Ipocsemenue, 2022.
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7. MaremaTuka: anrebpa U Havajia MaTEMaTHYECKOTO aHanu3a, reomerpus. 10—11 kmaccel. Anrebpa u
Hayaja maremMaruyeckoro aHaimmza. B 2 u. Yacte 1: YueOHMK ansi yyamumxcs oOpa3oBaTelbHBIX
opraam3anuii (6a3oBerii ypoBeHs)/Mopakosuu A.I'., CemenoB I1.B.; Yacts 2. 3agauyHuK s ydaniuxcs
oOpasoBareNbHBIX oOpraHu3anuii (06a30BbId ypoBeHb)/ MopakoBud A.I'. u npyrue; moj peaakinuen
Mopakosuua A.I'. - M: Muemo3suna, 2018.

8. MaremaTuka: anrebpa W Hadyajla MaTeMaTHUYECKOro aHanuza, reometpus. ['eomerpus.10-11 kmacc.
[ToropenoB A.B. Maremaruka: anrebpa W Hayala MaTeMaTHYECKOTO aHaju3a,

I'eomeTrpusa.10-11 kimacc. [loropenos A.B. - M: IIpocsenienune, 2019.

4. KOHTPOJIb U OHEHKA PE3YJBbTATOB OCBOEHUS YYEBHOI'O ITPEJIMETA
KoHTponb ¥ oOlLieHKa pe3ynbTaToB OCBOEHUSA Y4eOHOro IpeaMeTa OCYLIECTBIISETCS
MpernoiaBaTesieM B TIPOLIECCE MPOBEACHHS MPAKTHUYECKUX 3aHATUH M Ja0OpaTOpHBIX padoT,

TCCTUPOBAHHUA, a TAKXKE BbIIIOJHCHUA O6y‘~IaIOHII/IMI/IC$I HHIUBHUAYAJIbHBIX 3aIIaHI/II\/JI, ITPOCKTOB,

HUCCJIETOBAHUM.

Pesynbratel 00y4eHus

Kpurepuu onenku

MeTtoibl OLIEHKH

Ilepeuenv  3nanul, oceausaemvix 6
pamkax npeomema:

- IOHATHUE CTEINIEHU C IEHCTBUTEIIBHBIM
IoKa3aTelieM U € CBOMCTBA;

CBOMCTBA U IrpaMKu CTENIEHHBIX (DYHKIIMA;

- onpejenienye jorapudma yrcia; cBocTBa
norapu¢Mmos;

cBOMcTBa M rpaduk JorapupmMuuecKon
INZEINIVIH

- CIIOCOOBI pelIeHust IPOCTENIINX
MOKa3aTeJIbHbIX U JIOTapu(PMUIECKUX
YPaBHEHUH;

CIOCOOBl  pELIeHHs  IOKa3aTeNbHBIX U
Jorapu(MUUECKUX HEPABEHCTB;

- OCHOBHBIE TIOHATHUS CTEPEOMETPUH;
aKCHOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX;
B3aMMHOE PACIOJIOKEHHUE TPSMBIX, IPSIMOH U
IJIOCKOCTH, JIBYX MJIOCKOCTEH B MPOCTPAHCTBE;
OCHOBHBIE TEOPEMBI O MAPAIIIEIBHOCTH
MPSIMOM U TUIOCKOCTH, TApaUIeTbHOCTH ABYX
ILTIOCKOCTEH;

MOHSTHE yriia MKy MPSIMBbIMU, YTJIa MEXIY
MPSIMOM M TUIOCKOCTBIO;

OCHOBHBIE TEOPEMBI O NMEPIEHANKYIIPHOCTH
MPSIMOM M TUIOCKOCTH;

Xapakmepucmuxu
O0eMOHCMPUPYEMbIX
SHAHUL

- «OTJHMYHO)» CTAaBUTCS 32
paboTy, BBIOJIHEHHYIO
0e3 omMnbOK U HEJIOUETOB
WM UMEIOIIYI0 He Ooliee
OJTHOTO HEJIoYeTa.

- «XOPOIL0» CTaBUTCS 3a
paboTy, BHIMOTHEHHYIO
MOJHOCTHIO, HO TIPH
HaJIMYWUH B HEH He Ooee
OJTHOM Herpy0oil ommoKu
¥ OJTHOTO HEJI0UeTa WU HEe
0oJjiee IBYX HETOYETOB.

- KY1OBJIE€TBOPUTEIbHHO»
CTaBUTCS B TOM ClIy4ae,
€CJIA CTYJICHT MPaBUIHHO
BBHITIOJTHUIT HE MEHEe
TTOJIOBUHBI PaOOTHI MITH
JOTTYCTHII:

a) He Oosee IBYX IpyObIX
OIIUOOK,

6) He Oosee oHOU TPyOOH
OIHUOKHU ¥ OJTHOTO

Bxonnoi
KOHTPOJIb 3HAHUI
oOyuJaromxcs 3a
KypC OCHOBHOTO
ob1ero
oOpa3zoBaHUs
yueOHOro
npeaMera
MaTeMAaTHKH;
BBISIBIICHHE
MOTHBAIIMH K
M3YUEHUIO
yueOHOro
npeaMera
«MatemaTHKa

B OV CIIO.
Texymun
KOHTPOJIb B
dbopme:
-IIpakTyecknx
pabor.
-IIpoBepka
JIOMAaITHUX padoT.
PyGexubrii
KOHTPOJIb B hopMe

TCOMETpUL.
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- oTpeieieHre paanana, popMyIisl epeBoaa
IpajyCHOI Mepbl yIila B pailaHHYIO U
o0parHo;

OIpeJIeJIEHUs] CUHYCa, KOCUHYCa, TAHT€HCa U
KOTaHTeHCA YHCIIA;

OCHOBHBIE (DOPMYJIBI TPUTOHOMETPUH;

- CBOICTBA M rpa)MKU TPUTOHOMETPUIECKUX
GbyHKIHIH;

MOHATHUS OOPATHBIX TPUTOHOMETPUUECKUX
GyHKIHIH;

CBOMCTBA U TpaduKu OOpaTHBIX
TPUTOHOMETPUUECKUX (DYHKLIMH;

- crIocOOBI PeIICHHST TPOCTEUIITIX
TPUTOHOMETPUUYECKUX YPaBHEHUH;

CTIOCOOBI PEUICHHUS IPOCTEHIIINX
TPUTOHOMETPUUYECKUX HEPABEHCTB;

- ONPENICTICHHS BEKTOPA, ICUCTBUN HaJ
BEKTOpaMH;

CBOMCTBA JEHCTBUM HAJl BEKTOPAMH;
MOHATHUE MPSMOYTOJIBHOMN J1€KAPTOBOM
CHCTEMBI KOOPJIMHAT Ha IJIOCKOCTH U B MPO-
CTPaHCTBE;

- IOHATHE MHOTOTPaHHUKA, €T0 TOBEPXHOCTH,
MOHATHUE NPABUJIBHOIO MHOI'OI'PaHHUKA,
OTIpeIeNIEHUE TTPU3MBI, TApAJUICIICTIUIIE/A;
BUJIBI TIPU3M;

OTIpeIeNIeHUE UPAMUIBI, IPABHIIEHON

HPaMUJIBL;
- IIOHATHEC TECJIa BpalllCHUA U ITOBEPXHOCTU
BpaIICHUS;

omnpeNeNieHne IWIMHAPA, KOHyca, MIapa,
cdepsl;

CBOMCTBA NEPCUNCICHHBIX BBIIIIC

TFE€OMETPUYECKUX TEIT;

- ONpeIeJICHNE TPOU3BOIHOM, €€
Tr€OMETPUYECKHI U MEXaHUYECKUI CMBICIT;
npaBuia u popmyinsl 1updepeHIupoBaHHS
byHKIHIH;

ornpenenenue quddepenipana GyHKIUA U ero
T€OMETPUYECKHUM CMBICI;

HE00XOAUMBIE U IOCTATOYHbIE YCIOBUS
BO3pacTaHUsl U yObIBaHUS (PYHKIIMH, CYILIECT-
BOBAaHMS HKCTPEMYMa;

HE0OXOIMMBIE U JOCTATOYHBIE YCIOBHS
BBIITYKJIOCTH U BOTHYTOCTH Irpaduka QyHKINHU;
olpeziefieHue TOUYKHU Heperuoa;

O0IIyI0 CXeMy IIOCTPOEHHUS TpaduKOB
(GyYHKIUH C TOMOIIBIO TPOU3BOJIHOM;

- OIIpe/ieTIeHre IepBO0OPa3HOM;

Hezlo4ueTa,
B) He OoJiee NBYX-Tpex
HErpyOBbIX OIUOOK,

T') OJTHOM HEeTpyOoit
OLIMOKH U Tpex
HEJ0YETOB, /1) WIH IIPU
OTCYTCTBHH OMIHOOK, HO
py HATMYUU 4-5
HE/I0YETOB.
«HEeY/0BJIETBOPUTEJIHLHO»
CTaBUTCSI, KOT/1a YHCIIO
OIMOOK W HEJOYETOB
PEBOCXOIUT HOPMY, IIPU
KOTOPOH MOXKET OBbITh
BBICTABIICHA OLIEHKA WUJTN
€CITU TIPAaBUIIBHO
BBITMIOJTHEHO MEHEe
HOJIOBUHBI PaOOTBHI.

KOHTPOJIBHOU
paboTHI.
IIpomexxyrounas
aTTecTauus B
dbopme
nuddepenmnupona
HHOTO 3a4€eTa,
HK3aMEHa.
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onpeJielIeHue HeonpeAeIEHHOTO UHTEerpaia 1
€ro CBOMCTBA;

(hOpMyIIbI HHTETPUPOBAHHS,

CrOCOOBbI  BBIYMCIICHUSI HEOTPEACIEHHOTO
UHTErpaa;

- OIpeJIeJICHUE ONPEIeIEHHOTO UHTErpasa, €ro
IF€OMETPUYECKHI CMBICI U CBOMCTBA;
CIOCOOBI BBIYUCIICHUS ONPEICIEHHOTO
UHTErpaa;

MOHSATHE KPUBOJUHEHHOM Tparenuu, CrocoObl
BBIYMCIICHHS TUJIOIIAIEN KPUBOJIMHENHBIX
Tpamnemui ¢ MOMOIILIO ONMPEIETEHHOTO
UHTErpaa;

- OCHOBHBIE TIOHSTHSI KOMOMHATOPUKH;
¢dopmyny bunoma Herorona;

TpeyronbHukK [lackans;

- TIOHATHS COOBITHS, BEPOATHOCTU COOBITHS,
JTUCKPETHOM CIIy4ailHOM BEJIMYMHBI;

3aKOH OOJIBIIINX YHCEII,

- NOHSTHE TeHEepallbHas COBOKYIHOCTb,
BBIOOPKA, CPETHSISI BEIMYNHA,;

(bOpMyIIbI CPETHUX;

Ymems:

-OlepUPOBAHUE MaTeMaTUYeCKUMU
MIOHSATUSAMH U KAaTETOPHUSIMHU;

- HCIOIb30BaHUE COOTBETCTBYIOIINX
dbopMyn TpU BBIMOJHEHWU PACUETOB H
pelieHuu  3ajad, BBIIOJIHEHHE TOYHBIX
BBIYHCIICHUI 110 hopMyIiam;

- IPUMEHEHNE COOTBETCTBYIOIIUX METOJIOB,

BBIIIOJTHEHUE aITOPUTMOB pereHus
MOCTaBJICHHBIX 3a/1a4;
- BBITIOJIHEHIE IeUCTBUU Haxg

KOMIUIEKCHBIMU YU CIIaMU;
- YCTaHOBKAa HEMPEPBIBHOCTH (PYHKIINH,
TOYEK pa3phiBa PyHKINU;

- BBIUMCIIEHUE TpesesoB QyHKIHMHA B TOUKe
1 Ha OECKOHEYHOCTH;

- HaxOXJEHUE TPOMU3BOJHOM  CIIOXKHOM
bynxumm;

-HaxoxieHue quddepennmana GyHKIug;
-HaXOXJEHUE BTOPOM NPOU3BOAHOU U
MIPOU3BO/IHBIE BBICIINX MOPSIKOB;
-muddepeHImpoBaHe 3JIEMEHTAPHBIX
dyHKImi;

-IPUMEHEHUE BTOPOM MPOUZBOAHON ISt
HaXO0XKJICHUS TOYEK Mnepernda QyHKIHH;
OTIpeJIeICHUEe HAINpaBIICHUS BBITYKJIOCTH

rpaduka QyHKINU;
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- HaxOXAGHUE acCHUMITOTHl  Trpaduka
byHKIMH;

- ccuenoBaHue (QyHKIUH M0 O0IIeil cxeme
U rocTpoeHue e€ rpaduka

BBIYHCIICHUE HEONPE/ICIICHHBIX UHTETPAJIOB;
-BBIUUCIICHUE OTPE/ICIICHHBIX HHTETPAJIOB;

- pelIeHHME  HECIOXKHBIX  3aJa4  Ha
IPUMEHEHHE OIPEAEICHHOI0 HHTETpaa.
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