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1. TACIIOPT PABOYEHM MTPOI'PAMMBbBI YYEBHOM JIUCITUILIJIAHBI
Oo41.07 <MATEMATHUKA»

1.1 Ob6nacTb NpUMeHEeHUs1 MPOrPaAMMBbI
Pabouas nmporpamma y4ueOHOI TUCIUTUIMHEI SBJISIETCS YaCThIO OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl CIICIIUATUCTOB CPETHETO 3BEHA 1O
cnenuanbHocTh: 38.02.01 DkoHOMHEKA U OyXTanTepCKuil yuer

Pazpabotana B COOTBETCTBUU c orocC COO.
1.2. Mecto Y4eOHOW JMCHUIVIMHBI B CTPYKType mnpodeccroHaabHOM
obOpazoBarensHOil mporpammbl  CIIO: oO6meoOpa3oBaTenpHas —AUCIUILUIMHA
«Marematukay gBISIETCS 0053aT€NbHON YacThi0 00111€00pa30BaTEILHOIO IHUKIIA
oOpazoBaTenbHOM mporpammbl crneruanbHoctd 09.02.07.  HudopmanmoHHbIe
CUCTEMBI U IPOTPaMMHUPOBAHUE
1.3 Heab aucturmmabl: CoaepikaHue MporpaMMbl  00111e00pa3oBaTeIbHON
JUACHUIUIAHBL «MaremMaTnka» HamnpaBlI€HO Ha JOCTHKEHUE pE3yIbTaToB €&
u3ydeHuss B coorBerctBUM C TpedoBanusasmu  DPI'OC  COO c¢ yuérom
npodeccuoHanbHoi HanpaiaeHHOCTH PI'OC CIIO.

3axauu:

(¢opMupoBaHue mNpeACTABJEHUI O MaTeMaTHKE KaK YHHUBEPCAIbHOM
SI3BIKE HAYKH, CPEJICTBE MOJCIMPOBAHUS SBICHHA W TMPOIECCOB, 00 HAEIX |
METO/IaX MaTeMaTHKU;

Pa3BUTHE JOTUYECKOTO MBIIUICHUS, TPOCTPAHCTBEHHOTO BOOOpaXKEHUS,
ANTOPUTMHYECKOW  KYJIBTYpbl, KPHTHYHOCTH MBIIUJICHUS Ha  YPOBHE,
HEOOXomuMOM sl Oyaymied  mpodeCCHOHABHOW — ACATEIbHOCTH, IS
IPOJOJDKEHUsT 00pa30BaHMs U CaMO0OOpa30BaHUS;

OBJIaJIeHHE  MaTeMAaTHYeCKHUMH  3HAHUSIMH U YMEHHSIMHU,
HEOOXOMMMBIMA B  TIOBCEJHEBHOW JKU3HU, [UJII HM3YYCHHUS] CMEKHBIX
€CTECTBCHHOHAYYHBIX JIMCUUIUIMH Ha 0a30BOM ypOBHE U JUCIUIUIMH
npo¢eCCUOHANILHOTO ITMKJIA, IS TOJIydeHUs oOpa3oBaHUs B 00JacTsAX, HE

TpeOyIOMUX YIITyOJICHHOW MaTeMaTUIeCKON MOATOTOBKY;



BOCIIMTAHME CPEACTBAMH MAaTEMATHKU KYJbTYPhl JIMYHOCTU, IOHUMAaHUS
3HAYMMOCTH MATE€MATUKH ISl HAYYHO-TEXHUYECKOI0 MPOrpecca, OTHOIIEHUST K
MaTE€MaTUKe KaK K 4acTH OOIIEYeIOBEYECKONW KYJIbTYphl Yepe3 3HAKOMCTBO C
HWCTOPUEN Pa3BUTHS MATEMATUKH, SBOIOLIMEN MATEMATUYECKUX UJIECH;

o0ecrnieyenne CcHOPMUPOBAHHOCTH TIPEJCTABICHUNA O COIMATBHBIX,
KYJIbTYPHBIX U UCTOPUUYECKUX (DAKTOpPAX CTAHOBIICHUS MAaTEeMaTHKU;

o0ecneyenne cHOPMUPOBAHHOCTU JIOTUYECKOTO, aJTOPUTMHUYECKOTO U
MaTeMaTUYECKOTO MBIILICHHUS;

o0ecriedyeHne CGHOPMHUPOBAHHOCTH YMEHUU MPUMEHSATH IOJyYECHHbIE

3HAHUA [PU PEUICHUN PA3JIMYHbIX 33]1a4;
o0ecneyenne c(HOPMUPOBAHHOCTU MPEJCTABICHUN O MAaTEeMaTUKE Kak
4acTh  OOIIEYESIOBEUECKON  KyJIbTYpbl, YHHUBEPCAIbHOM f3bIKE HAYKH,

IMO3BOJIAIOIMICM OIIMCBIBATE M U3Y4YaTh PCAJIBHBIC IIPOLUCCCHI U ABJICHUS.

PE3YJIbTAThI OCBOEHUS YUYEBHOM JUCILATUIMHEBI
OcBoeHMe cojiepKaHusl Y4eOHOU AMCHUILIMHBI «MaTteMatuka: anrebOpa, Hadalia
MaTeMaTUYECKOr0 aHalIn3a, T€OMETPUs» O00ECIEUUBACT JOCTUKEHUE CTYACHTAMU
CIEAYIOIINX Pe3yJbTATOB:
- JIMYHOCTHBIX:
c(hOpMHUPOBAHHOCTH MPECTABICHUN O MAaTEMATUKE KaK YHUBEPCATLHOM SI3bIKE
HayKH, CPEACTBE MOJEIUPOBAHMUS ABICHUN U MPOILIECCOB, UIIESIX U METOJIaX Ma-
TeMaTHUKH,
MOHMMAHUE 3HAYMMOCTH MAaTEeMaTUKH IS HAYYHO-TEXHUYECKOro IMporpecca,
chOpMUPOBAHHOCTh  OTHOIIEHHS K  MaTeMaTUKe Kak K  4YacTu
oO0lI1IeueIOBEYECKOM KYJIbTYypbl Y€pe3 3HAKOMCTBO C MCTOPHUEH pa3BUTHUS
MAaTEMATUKH, IBOIIOLIMEN MATEMATHYECKUX UJIEH;
pa3BUTHE JIOTUYECKOTO MBIIIJIEHUS, MPOCTPAHCTBEHHOTO BOOOpPaKEHUS,
AITOPUTMUYECKON  KYJIbTYpbl, KPUTUYHOCTHM MBIILICHUS HA  YPOBHE,
HeoOxomuMoM st Oynaymiedl  mpodeCCHOHANBHOW — ACSTENBHOCTH, IS

MIPOJIOJIKEHUS 00pa30BaHUS U CAMOOOPA30BaHMUS;



OBJIaJICHUE MAaTeMaTUUYECKUMU 3HAHUSMU U YMEHUSIMU, HEOOXOAUMBIMHU B TO-
BCEHEBHOMW KHU3HH, 111 OCBOECHUSI CMEXHBIX €CTECTBEHHOHAYYHBIX JUCIUILINH
U JIMCUUIUIMH NPOodeCcCUOHANBHOrO IHUKIA, IS MOJy4YyeHus oOpa3oBaHUS B
00JacTsIX, He TPEOYIOMUX YIITyOJIeHHOW MaTeMaTHIECKOU MTOATOTOBKY;
TOTOBHOCTh U CIIOCOOHOCTH K 0Opa30BaHUIO, B TOM YHCIIE caMO0O0pa30BaHUIO,
Ha TPOTSHKEHUU BCEU KU3HM; CO3HATEIIbHOE OTHOIIEHUE K HEMPEPhIBHOMY 00-
pPa30BaHUIO KaK YCIOBUIO YCHENIHOW MPOo(EeCCHOHATBLHOW W OOIIECTBEHHOM
NeSATEIbHOCTH;

TOTOBHOCTh M CIIOCOOHOCTh K CAMOCTOSITEJIbHOM TBOPYECKOM M OTBETCTBEHHOMU
JeSITEIIbHOCTH;

TOTOBHOCTh K KOJUIEKTUBHON paboTe, COTPYAHHYECTBY CO CBEPCTHHKAMHU B
oOpa3oBaTeIbHOM, OOIIECTBEHHO TIOJIE3HOM, Y4eOHO-UCCIEI0BATEIBCKOM,
MPOEKTHOM U JPYTUX BUAX ACSATEIBHOCTH;

OTHOILIEHUE K MPO(ECCUOHATIBHON AESITEIbHOCTH KaK BO3MOXHOCTU Y4YacTHsl B
pEIICHUN JINYHBIX, OOIIECTBEHHBIX, TOCYJApCTBEHHBIX, OOIIEHAIMOHATBHBIX
pobJieM;

- MeTanpeJAMeTHbIX:

YMEHHE CAMOCTOSITENTLHO OIMPENEsATh IENU NESATEIBbHOCTH U COCTABIISATH TIIaHbBI
NeSTEIbBHOCTH; CAaMOCTOSATEIBHO OCYIIECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTHU-
poBaTh JIEATEIBHOCTH; HCIIOJNB30BaTh BCE BO3MOXKHBIE PECypChl st
JOCTUKEHUSI TIOCTaBJICHHBIX LEJeH W peanu3aluu IUIaHOB JIE€ATEIbHOCTH;
BBIOMPATDH YCTIEIIHBIC CTPATETUH B PA3IIMYHBIX CUTYAIIHSIX;

YyMEHUE TMPOAYKTHMBHO OOWIATBCA M B3aMMOJIEHCTBOBATH B  MpoIlecce
COBMECTHOW JICSITENIbHOCTH, YYWUTHIBATh TMO3HUIMU JAPYIHMX YYaCTHUKOB
NesATeIbHOCTH, 3()PEKTUBHO pa3peliaTb KOHPIHUKTHI;

BJaJICHHE HaBbIKAMU  [I03HABATEIbHOM, Y4YEOHO-UCCIENOBATENbCKON U
IPOEKTHOM NeATeIbHOCTH, HaBbIKAMH pa3pelieHus MnpoOjeM; CIoCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIbHOMY TOWCKY METOJOB PEIICHUS MPAKTUYECKUX
3aJ1a4, MPUMEHECHHIO PAa3IMYHbIX METOOB MO3HAHUS;

TOTOBHOCTh M  CHOCOOHOCTH K  CaMOCTOSATEIBbHOM  MH(POPMALMOHHO-

MMO3HABaTEIbHOM ACATCIIbHOCTHU, BKJIIOYasd YMCHHEC OpPHUCHTHUPOBATLCA B



pa3IMYHBIX  HUCTOYHMKAX  MHGMOpMAIMU, KPUTUYECKH  OLEHUBATh U
UHTEPIIPETUPOBATH HH(POPMALINIO, TOTYIAEMYIO U3 Pa3IMYHbIX UCTOYHHKOB;
BJIaJICHUE SI3bIKOBBIMU CPEICTBAMU: YMEHUE SICHO, JIOTUYHO U TOYHO M3JIararthb
CBOIO TOUKY 3pEHHUS, UCIIOIb30BaTh aJ€KBATHBIE A3BIKOBBIE CPEICTBA;
BJQJICHHEC  HAaBbIKAMH  TO3HABAaTENBbHON  pedieKCMHM  KaKk  OCO3HAHUS
COBEPIIAEMBIX JACHUCTBUUA WM MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBAHWU, TPAHUL] CBOETO 3HAHWS U HE3HAHMS, HOBBIX ITO3HABATEIBHBIX 33/1a4
Y CPEJICTB ISl UX JOCTHKECHUS,
1EJeYCTPEMIICHHOCTh B MMOMCKAX M MPUHATUU PEIICHU, COOOPa3uTEIbHOCTh U
UHTYULUS, PA3BUTOCTh MMPOCTPAHCTBEHHBIX MPEICTABICHUIA; CIOCOOHOCTh BOC-
IIPUHUMATB KPAacoTy U TapMOHUIO MUDA;

* IpeIMeTHBIX:
C()OPMUPOBAHHOCTb MPEACTABICHUNH O MaTeMaTHKEe KaK YacTH MHUPOBOM
KyJbTypbl U MECT€ MAaT€MaTUKU B COBPEMEHHON LMBUIM3ALUH, CIOco0ax
ONMCAHUSA SIBJICHUN PEATBHOIO MUPA HA MATEMATUYECKOM SI3BIKE;
C()OPMUPOBAHHOCTh MPEACTABIECHUNA O MaTeMaTHUYECKUX IOHATUAX Kak
BAKHEMIIIMX MAaTEMAaTHYECKUX MOJEIIAX, IMO3BOJISIOIINX ONKUCHIBATH U U3Yy4aTh
pa3HbI€ MPOLIECCHI U SIBIEHUSA, ITOHUMAHUE BO3MOKHOCTH aKCHOMAaTHYECKOTO
IIOCTPOCHUS MaTEMAaTUYECKUX TEOPUH;
BJIAJICHUE METOJAMH JOKAa3aTEIbCTB W AJITOPUTMOB PELICHUS, YMEHHE HX
IIPUMEHSTD, IPOBOIUTH JTI0KA3aTEIIbHBIE PACCYKIACHHUS B X0/I€ PELICHUS 3a/a4;
BJIAJICHUE  CTaHAAPTHBIMM  IIPUEMAaMH  PEUICHUS  PALMOHAIBHBIX U
UppAalMOHAIBHBIX,  IOKA3aTEJIbHBIX,  CTENEHHBIX, TPUTOHOMETPUYECKHUX
YPaBHEHUM W  HEPAaBEHCTB, HX CHUCTEM; HCIIOJIb30BaHUE  TOTOBBIX
KOMIIBIOTEPHBIX NIPOTrpaMM, B TOM 4YHCIE JUIsl TOMCKA NYTH PELUICHHUS U
WJUTFOCTPALIMK PELLICHUs] YPABHEHUN U HEPABEHCTB;
c(OPMUPOBAHHOCTbH MPEACTABICHUI 00 OCHOBHBIX MOHATUSAX MAaTEMAaTUYECKOTO
aHajgu3a M UX CBOWCTBAaxX, BJIAJECHUE YMEHHEM XapaKTEpHU30BaTh MOBEICHUE
(GYHKIMI, KCIOJIb30BaHKWE TMOJMYYEHHBIX 3HAHUM JJIs ONMHUCAaHUS W aHalln3a

pEAIBbHBIX 3aBUCUMOCTEN;



BJIAJICHUE OCHOBHBIMM TIOHATHUSIMHU O IUIOCKHUX W IPOCTPAHCTBEHHBIX
reOMETPUUECKUX (urypax, HMX OCHOBHBIX CBOWMCTBaxX; C(HOPMHPOBAHHOCTH
YMEHUSI pacro3HaBaTh I'eOMeTpuueckrue (pUrypbl Ha uyepTexkax, MOAENSIX U B
pealbHOM MUpE; IPUMEHEHUE W3YYCHHBIX CBOMCTB T'€OMETPUUYECKUX (DUTYD U
dbopMyn nns pelieHHsT TEOMETPUYECKHX 3a7ad M 3aJad C MPaKTHYECKUM
COZIEpKaHHEM;

c(OpMUPOBAHHOCTH MPEACTABICHHUM O MPOIecCcax U SIBICHUAX, UMEIOIINUX BEPO-
ATHOCTHBIA XapAKTEP, CTATUCTHUYECKUX 3aKOHOMEPHOCTAX B PEAJIbHOM MHpE,
OCHOBHBIX MOHSATHUSX 3JIEMEHTAPHON TEOPUH BEPOSITHOCTEN; YMEHU HAXOIUTH
U OLICHMBaTh BEPOATHOCTU HACTYIUIEHUS COOBITUM B  MNPOCTEHIIMX
MIPAKTUYECKUX CUTYALUSIX U OCHOBHBIC XapaKTEPUCTUKHU CITyYaiHBIX BEJINYUH,;
BJIAJICHHE HABBIKAMM HMCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM IpU

PCIICHUHU 3ada4.

2. Ilnannpyemble pe3yJibTaThl 0CBOEHUS 001I€00pa3oBaTe/IbHOM
aucHUuIuHbI B cooTBeTcTBUM ¢ PI'OC CIIO u Ha ocHOBe

P1roC COO

Oco0oe 3HaueHne AUCIUIUIMHA UMeeT npu popmupoBanuu U pazsutun OK u 1K



OO01ue

KOMIICTCHIIMH

OO01me

I[I/ICHI/IHJ'II/IHapHI)Ie

OK 01. BriOupath
CIOCOOBI pelIeHUs
3a1aq
npodecCuoHaATEHOM
JeSITeIbHOCTU
MPUMEHUTEIHHO K
pa3INYHBIM
KOHTEKCTaM.

B wactu Tpymosoro
BOCIIUTAHUS:

- TOTOBHOCTh K
TpyAy,  OCO3HAHHUE
LEHHOCTH
MacTepCTBa,
TPYIOTIOOHE;

- TOTOBHOCTH K
AKTHBHOU
JEATEeIIbHOCTH
TEXHOJIOTUYECKON U
COLMAIIBHOMN
HaIpaBJICHHOCTH,
CIIOCOOHOCTH
WHUILIMUPOBATH,
MJIAHUPOBATH u
CaMOCTOSITEIILHO
BBITIOJHATh  TaKylo
JIEATEIIbHOCTD;

- UHTEpec K
paznuyHbIM  cepam
npodecCUOHATIEHON
JeATEIIbHOCTH,
OBiazienune
YHUBEPCATbHBIMU
y4eOHBIMU
MO3HABATEIbHBIMU
NEUCTBUSIMU:

a) 0a30BbIC
JIOTUYECKHUE
NEUCTBUS:

- CaMOCTOSITEJILHO
dbopmynupoBaTh U
aKTyaJu3upoBaTh
npobJiemMy,
paccMaTpuBaTh €€
BCECTOPOHHE;

- yCTaHaBJIUBaTh
CYLIECTBEHHBIN
MIPU3HAK
OCHOBAHUSI
CpaBHEHUS,

WIH
TS

Bianers meTonamu
JI0Ka3aTelIbCTB, alTOPUTMaMU
pelIeHus 3a7a4; YMEHUE
(bopMyIUPOBATh ONIPEACIICHNUS,
aKCHOMBI U TEOPEMBI,
MPUMEHSTDH UX, IPOBOJIUTH
JTIOKa3aTeIbHbIE PACCYKICHUS B
XO/JI€ peIICHU 3a/1a4;

YMETb ONIEPUPOBATH
MOHSTUSIMU: CTETICHb

qucia, Jjorapudm uucia;
YMEHHE BBITIOTHATH
BBIUHCJICHUE 3HAUYCHUI U
npeodpa3zoBaHus

BBIPAKEHUU CO CTEIECHIMU

U jorapudmamu,
npeoOpa3zoBaHus JpOOHO-
parroHaIbHbBIX

BBIPAKEHHU;

- yMETb OTIEpPUPOBATH
MOHSTUSMH: paIlliOHATbHBIE,
UppaIlMOHAILHBIC,
MoKa3aTelbHbIE, CTETICHHBIE,
norapupMHUUYECcKHe,
TPUTOHOMETPHUECKHE
yYpaBHEHHUS U HEPABEHCTBA, UX
CUCTEMBI;

YMETbh OTIEpHUPOBATH
MOHITUSAMH: (PYHKIIHSA,
HenpepbIBHAS (PYHKIINA,
MIPOU3BO/JIHASI, IEPBOOOpaA3Has,
ONPENIECIICHHBI HHTETPAJ;
YMETh HaXOJIUTh MPONU3BOIHBIE
AJIIeMEHTapHbBIX PYHKIUH,
UCTIOJB3YS CTIPABOYHBIE
MaTepuabl; UCCIEIOBATh B
IPOCTEHINX cITydasx QyHKIUN
Ha MOHOTOHHOCTb, HAXO/UTh
HauOOIbIINE M HANMEHBIITHE
3HaYeHUS (PYHKIIHIA; CTPOUTH
rpauKu MHOTOUJIEHOB C
MCII0JIb30BAHUEM armapara




KIaccupukaluu U
000011IeHNS;

- ONpeaeNsITh IeIn
JIESITEILHOCTH,
3aJlaBaTh IapaMeTpPhI
U KpHUTEpUU  HX
JIOCTHIKEHUS,;

- BBIABJIATH
3aKOHOMEPHOCTH |
MPOTHBOPEUMS B
paccMaTpUBaeMbIX
SIBJICHHSIX

- BHOCHTbH
KOPPEKTUBBI B
JIEITEIBLHOCTD,
OIICHHUBATH
COOTBETCTBHE
pPEe3YyIbTATOB  ICIISIM,
OIICHHUBATh PHCKH
TOCJIE/ICTBUI
JIeSITCILHOCTH;

- pa3BHUBaTh

KpEaTHUBHOE
MBIIIJICHUE TIPU
pEIICHUH
JKU3HEHHBIX
npo0JieM;

0)0a30oBbIc
HCCJIE0BATEIIbCKUE
JICUCTBUS:

- BJAJE€Th HaBbIKAMU
y4eOHO-
HCCJIEI0BATEILCKON
u ITPOEKTHOM
JIESTEIIbHOCTH,
HaBBIKAMU
pas3pelieHust
npo0em;

- BBIABJISTH
MPUYUHHO-
CJICICTBEHHBIC CBSI3U
U aKTyaJIu3UpOBATH
3a/a4y, BBIJBHUIATh
TUIIOTE3Y ee
pellleHusl, HaXOIUTh
apryMEHTBI TSt
JI0Ka3aTeJIbCTBA

MaTeMaTUYeCKOro aHaju3a;
MPUMEHSTH MTPOU3BOAHYIO MPHU
pELIeHNH 33/1a4 Ha JBUKEHUE;
penaTh NpakTHUKO-
OpUEHTUPOBAHHBIC 3a/1a4u Ha
HauOOJIbIINE U HAMMEHBIIINE
3HAYEHUS, Ha HAXOXK/CHUE
MyTH, CKOPOCTH U YCKOPEHUSI;
YMETh ONIEpUPOBATH

MOHSTUSIMU: PallMOHATIbHAS
byHK1LIMS, TOKa3aTeIbHAas
byHKIMS, cTenieHHast (YHKITHS,
aorapudmuueckas (QyHKIUS,
TPUTOHOMETpUUYECKUE (QYHKIUH,
oOpaTtHble (PYHKIIUH;

YMEHHE CTPOUTh TpapuKu
U3YYEHHBIX (QYyHKIUH,
UCIIOJIb30BaTh IpauKu MpH
U3YYEeHUHU TIPOIECCOB U
3aBUCHMOCTEH, IPH PEILICHUH
3a/1a4y U3 APYyrux y4eOHbIX
MPEIMETOB U 33724 U3 peabHOU
’KU3HU; BbIpaxaTb (popMyraamMmu
3aBHCHUMOCTH MEXIY
BEJIMYMHAMU;

YMETh pelIaTh TEKCTOBBIC
3a/1a4M pa3HbIX TUIIOB (B TOM
YHCIie Ha MPOLICHTHI, TOJIU
4acTH, Ha IBUXKEHUE, padoTy,

CTOMMOCTb TOBapOB U YCIIYT;
HaJIOTH; 3aa4H U3 00JIaCTH
yIpaBiIEHUS JINYHBIMU U
ceMeNHbIMU (PMHAHCAMH);
COCTaBIISITh BBIPAKEHUH,
ypaBHEHHUs, HEPABEHCTBA U UX
CHCTEMBI TI0 YCIIOBHIO 3a/a4H,
UCCJIEIOBATh MOJYYEHHOE
pelleHre U OLEHUBATh
MPaBIONIOI00HOCTh
pe3yJIbTaToB;

YMETh ONIEPUPOBATH MOHATHUSIMHU:
cpeaHee apupMeTHIECKOE,




CBOMX YTBEPIKICHHMIA,
3aJ]aBaTh IapaMeTphl
u KPUTEPUHU
pEIICHNUS;

- aHaJM3UPOBaTh
MOJIy4EHHBIE B XOJI€
pelIeHHUs 3a1a4un
PE3YIIbTaTHI,
KPUTHYCCKH
OLICHUBATH
JIOCTOBEPHOCT,
IIPOTHO3HPOBATh
W3MEHEHNE B HOBBIX
YCIIOBHSIX;

- YMETh IEPEHOCHTH
3HAHUS B
MO3HABATCIbHYI0 U
MIPAKTHYCCKYIO
o0iacTu
JKU3HEIESITEIbHOCTH;
- yMETh
UHTETPUPOBATH
3HaHHMS M3 Pa3HBIX
IIPSIMETHBIX
o0Onacreii;

- BBIJIBMIaTh HOBBIE
UJIEH, npeajiaraTh
OpUTHHAJIbHBIC
MOJIXO/IBI ¥ PEIICHUS;

ux

A CHOCOOHOCTH WX
HCIIOJIb30BaHUSA B
MMO3HABaTECIbHOM U
COIMaIbHOM
MPAKTUKE

MearaHa, Hauobobllee U
HauMEHbIIIEE 3HAYECHUS, pa3Max,
JUCIepCcusi, CTAHJAPTHOE
OTKJIOHEHUE YUCIIOBOTO Ha0Opa;
YMEHHE U3BJICKATh,
UHTEPIIPETUPOBATH
UH(pOpMaIINIO, IPEICTABICHHYIO
B Ta0JIMIaX, HA IMarpaMMax,
rpaukax, OTpakarolryo
CBOMCTBA peaJIbHBIX MIPOLIECCOB
U SIBJICHUI; IPEICTABISATh
UH(GOPMAITUIO C TTOMOIIBIO
Ta0JHL U JUarpaMM;
UCCIIEIOBATh CTATUCTHUECKUE
JTaHHbIE, B TOM YHCJIE C
IPUMEHEHHEM IpauIecKux
METOJIOB U 3JIEKTPOHHBIX
CpPEICTB;

YMETh ONIEPUPOBATH MOHATUSIMHU:
CIIy4alHBIA OIBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh
CJIy4aiiHOTO COOBITHUS; YMEHHE
BBIUUCIISITh BEPOSTHOCTD C
UCIIOJIb30BaHUEM TpapUUEeCKUX
METOJIOB; TPUMEHSATH (POPMYIIBI
CIIOKCHUS U YMHOKCHHUS
BEPOATHOCTEH, KOMOMHATOPHEIE
(bakTbl U HOPMYJIIBI IPU
pellIeHNH 3aj1a4; OLICHUBATh
BEPOATHOCTH pealIbHbIX
COOBITHI; 3HAKOMCTBO CO
CJIy4allHbIMH BEJTMYMHAMU;
YMEHHE MMPUBOIUTH IPUMEPHI
MPOSIBIICHUS 3aKOHA OOJIBIITIX
Yrcel B IPUPOTHBIX U
OOIIIECTBEHHBIX SIBJICHUSX;

- YMETh ONIEPUPOBATH
MIOHATHSIMU: TOYKA, ITPsAMasl,
IIJIOCKOCTD, IIPOCTPAHCTBO,
JBYI'PaHHBIN YIoJI,
CKPEILMBAIOIINECS NPSIMBIE,
I1apaJUIEJIbHOCTD U




NEPICHIUKYISPHOCTD MPSMBIX
U TUIOCKOCTEH, YTOJl MEX]TY
TPSIMBIMH, YTOJT MEXKITY
IPSIMOM U TTOCKOCTBIO, YTOJI
MEXTY TUIOCKOCTSIMH,
paccTosTHUE OTTOYKH JI0
TUTOCKOCTH, PAaCCTOSTHUE
MEXTy TPSIMBIMH, PACCTOSTHUE
MEX/Ty TUIOCKOCTSMH;, YMEHHE
WCIIOJIb30BaTh NIPU PEIICHUHU
3a71a4 U3y4YCHHbBIE (aKThl U
TEOpPEMBI IJIAHUMETPHH;
YMEHHE OIICHUBATh Pa3MEphI
O00BEKTOB OKPY’KAIOIIETO
MUDA;

- yMETh OTIEpUPOBATH
MOHSTUSIMU: MHOTOTPaHHUK,
CEUYeHHE MHOTOTPaHHUKA, KYO,
napajieienune, mpu3ma,
nupamusa, purypa u
MOBEPXHOCTH BpallCHHUS,
IUWJIMHAP, KOHYC, map, cdepa,
cedyeHus: GUTyphl BpalllCHUs,
MJIOCKOCTh, Kacaromascs
cdepsl, HTUIMHAPA, KOHYCA,
IO/ TTOBEPXHOCTH
nUpamMuIbl, TPU3MbI, KOHYCA,
HUJIMHAPA, TUIOAAbL CPEPHI,
o0BeM Ky0Oa, MPSIMOYTOIHHOTO
napajiesienunena, mupaMuIbl,
MPU3MBI, [IWJIKH]pA, KOHYCA,
apa; yMeHue u300paxkatb
MHOTOTPAHHUKHU U
MOBEPXHOCTHU BPAIICHHUS, UX
CEYEHHS OT PYKH, C IOMOIIIBIO
YEePTEKHBIX UHCTPYMEHTOB U
AJIIEKTPOHHBIX CPEICTB;
yMEHUE pacro3HaBaTh
CUMMETPHIO B IPOCTPAHCTBE;
yMEHHUE pacro3HaBaTh
MpaBUJILHBIE MHOTOTPAHHUKU;
YMETh OTIEPUPOBATH TOHATHUSIMU:

JIB>)KECHUE B MIPOCTPAHCTBE,
no00HbIe PUTYPHI B
MIPOCTPAHCTBE; UCTI0JIb30BATh
OTHOIIIEHUE MJIOIaaeH
MOBEPXHOCTEN U 00BEMOB




MoA0OHBIX (PUTYp MPU PELICHUH
3a/1ay;

-YMETb BBIYUCIATH
r€OMETPUYECKHUE BEITUUNHBI
(mmuHa, yroJ, Iiomaab,
00BeM, IIOIIAAE
MOBEPXHOCTH ), UCTIOJB3YS
U3y4eHHbIE (POPMYIIBI U
METO/IbI;

- YMETh OIEpUPOBATH
MOHATUSIMU: MIPSMOYTOJIbHAS
cucTeMa KOOpJIMHAT,
KOOPAMHATHI TOYKH, BEKTOP,
KOOPAMHATHI BEKTOPA,
CKAJISIPHOE MPOU3BEACHUE,
YTOJI MEXKy BEKTOPaAMH,
CyMMa BEKTOPOB,
MIPOU3BEACHUE BEKTOPA HA
YUCJI0; HAXOJUTh C MOMOIIBIO
U3Y4YEHHBIX (HOpMyIT
KOOPAWHATHI CEPEANHBI
OTpE3Ka, PACCTOSIHUE MEXKIY
JIBYMsI TOUKaMU;

-yMETb BHIOUPATH
MOAXOASAIIMNA U3YYEHHBIN
METOJ JJIsl pELLICHHS 3a]1a4H,
pacrio3HaBaTh
MareMaTtuyeckue PakThl U
MaTeMaTUYECKUE MOJIEIIU B
MPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B UCKYCCTBE;
YMEHHE NPUBOJAUTH TPUMEPHI
MaTeMaTUYECKUX OTKPBITUI
POCCHICKON U MUPOBOM
MaTEMaTUYECKON HAYKH.

OK 02.
Hcnonp3oBath
COBPEMEHHBIE
CpeZICTBA IOUCKA,
aHanu3a u
UHTEpIpEeTaluu
uHpopmaruu. 1
UH(pOpMAaIIMOHHbIE
TEXHOJIOTUH IS
BBIIIOJIHEHHUS 3a7a4

B oOmactu ueHHOCTH
HAy4YHOTO TTO3HAHMS:

- c(OpMUPOBAHHOCTH
MHUPOBO33pPEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HAYKH U
0011IeCTBEHHOH
PaKTHKH,
OCHOBAHHOTO Ha

- YMETh OTIEpUPOBATH
MOHATHSIMHU: parmoHaIbHas
byHKIHA, MOKa3aTeabHas
dbyHKIUS, cTeneHHas QyHKIMS,
norapudMuYecKas byHKIIHS,

TPUTOHOMETPUUYECKHE (PYHKITUH.

oOpatHble  (YHKIUH; yMEHHE
CTpOUTh TpadUKU H3yUYEHHBIX
byHKIIHIA, HCII0JIL30BaTh
rpaduku npu W3yYEHUH

IIPOLIECCOB M 3aBUCUMOCTEM, MPU
pelIeHUM 3aJa4 W3 JAPYrux




npodeccuoHaaIbHON
HaIpaBIEHHOCTH.

ZMAaJIoTe KyJIbTYP,
CIOCOOCTBYIOIIETO
OCO3HaHHIO CBOETO
MECTa B
MOJIMKYJIBTYPHOM
MUpE;

- COBEpUICHCTBOBAHUE
SI3BIKOBOU 151
YUTATEIBCKOU
KYJIbTYpbI
CpeACTBa
B3aUMOJICUCTBUSA
MEXIy  JIOJbMH U
MO3HAHUSI MUPA;

- 0CO3HaHUE LEHHOCTH
HAy4YHOU
NEATEIIbHOCTH,
TOTOBHOCTh
OCYUIECTBIIATh
MPOEKTHYIO U
HCCIIEI0BATENbCKYIO
NEATEeIbHOCTD
WHJIUBUIYAJIbHO U B
rpyIIe.

OBiazieHue
YHUBEPCAIbHBIMU
y4eOHBIMU
M03HaBaTEJIbHBIMU
JIEUCTBUSIMHA:

a) pabdorta ¢
uH(popmaIue:

- BIAJETh HaBbIKAMHU
MOJTYYEHUS
uH(popMauu
HMCTOYHUKOB
THUIIOB,
CaMOCTOSITEJIbHO
OCYUIECTBJIATh TOMUCK,
aHanus,
CUCTEMaTHU3ALINIO u
UHTEpIPETaLUI0
uH(popMauu
pa3IMYHBIX BUIOB U
dbopm npeacTaBiIeHNUS,
- co3JaBaTh TEKCThl B
paznuuHbIX (popmaTax
C Yy4eTOM Ha3HauYeHHS
uH(popMauu 17}
L[EJICBOM  ayJUTOPHUH,

KakK

u3
pa3HbIX

y4eOHBIX MPEIMETOB W 3a/Jad U3
peanbHOM  KM3HHU;  BBIpAXKaTh
dbopMmynamMu 3aBUCUMOCTUA MEXIY
BEJTMYMHAMU;

- YMETh ONEPUPOBATh
NOHATUSIMU: TOXJIECTBO,
TOXJAECTBEHHOE
npeoOpa3zoBaHue, YpaBHEHHE,
HEPaBEHCTBO, cucreMa
YpaBHECHUM

- U CHUCTEMBI; yMEThb pelaTh
YpaBHEHHMs,  HEPABEHCTBA W

CHUCTEMBI C MTOMOIIBIO Pa3TUYHBIX
IpPUEMOB; peliaTh ypaBHEHUS,
HEpPaBEHCTBA W  CHUCTEMBI C
napameTpoM; MPUMEHSTh
ypaBHEHUS, HEPaBEHCTBA, HX
CUCTEMBI TUIS perieHus
MaTEeMaTUYeCKUX 3a/lad W 3a/1ady
U3 pa3IUYHbIX 00JIacTe HAyKU U
pEabHOM KU3HU;

- yMETh CBOOOJIHO OINEPUPOBATH
MOHATUSIMU:

NBIDKEHUE, TTapaJlIeIbHBIN
NepeHoc, CHMMETPHS Ha
IJIOCKOCTHU U B MPOCTPAHCTBE,
OBOPOT, MpeoOpa3oBaHue
10100151, 1oJ00HbBIE QUTYPHI;
YMETh Pacrio3HaBaTh PaBHBIC U
o100HbIC (PUTYPBI, B TOM YHUCIIE
B IIPUPOJIE, HCKYCCTBE,
aApXUTEKTYpPE; YMETh
UCII0JIb30BATh TEOMETPUIECKUE
OTHOIIEHUS, HAXOIUTh
r€OMETPUUYECKHUE BEIIUUNHBI
(1vHA, YTOoJI, TUIoMAb, 00HhEM)
IIPY pEIICHUU 3374 U3 APYTHUX
y4eOHBIX MPEAMETOB U U3
peabHOM )KU3HU




BBIOWpas
OoNnTUMaJbHYI0 (popmy
IPECTaBICHUS u
BU3YaJIH3AIlHH;

- OIICHUBATh
JOCTOBEPHOCT®,
JETUTUMHOCTD
uHpopmaruu, ee
COOTBETCTBUE
IPaBOBBIM U
MOPaTbHO-ITHUYECKUM
HOpMawm;

- HCIIOJIh30BaTh
CpencTBa
MHPOPMAITMOHHBIX U
KOMMYHHKAITHOHHBIX
TEXHOJIOTUH B
pelIeHuN
KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX H
OpraHU3aIMOHHBIX
3aay ¢ COOJI0JIEHUEM
TpeOoBaHUM
OPrOHOMHKHU, TEXHUKHU
0e30I1acHOCTH,
TUTHUCHBI,
pecypcocoepexkeHus,
IPABOBBIX U ITUYECKUX
HOPM, HOPM
uHGOPMAITMOHHON
0e30I1acHOCTH;

- BJIAJICTh  HaBBIKAMU
pacro3HaBaHUS U
3aUThl UHPOPMAIIHH,
uHGOPMAITMOHHON
0e30macHOCTH
JMYHOCTH.

B obmactu myxoBHO-
HPaBCTBEHHOT'O
BOCITUTAHUS:

- c(hopMHPOBAHHOCTH
HPaBCTBEHHOI'O
CO3HaHMSI, JTHYECKOTO
MIOBEICHUS;

- CHOCOOHOCTH
OIICHWBATh CHUTYAIHIO
U IPUHAMATH




OCO3HAHHBIC PCIICHUA,

OpPUEHTHUPYSICh Ha
MOPAJILHO
HPABCTBEHHbBIE HOPMBbI
U IIECHHOCTH;

- OCO3HaHHE JIMYHOTO
BKJIaJla B IIOCTPOCHHE
YCTOMYUBOTO
Oynymiero;

- OTBETCTBEHHOE
OTHOIIICHHUE K CBOHMM
poauTesiM W (WJIK)
JIPYTUM YJICHaM CEMbH,
CO3JIaHUI0 CEMbHM Ha
OCHOBE  OCO3HAHHOTO
NPUHATHS  [IEHHOCTEH
CEeMEWHOM JKU3HU B
COOTBETCTBUH c
TPaguIUIMH  HaApOJOB
Poccuun;

OBnazneHue
YHUBEPCAJIbHBIMH
peryJISTUBHBIMU
JICUCTBUSIMHU:
a)caMOOpTaHHU3alINS:

- CaMOCTOSITEJILHO
OCYIIIECTBIIATH
MO3HABATEIBHYIO
NeATEIIbHOCTb,
BBISBJISITE  TIPOOJIEMEI,
CTaBUTh u
dbopMynpoBaThH
COOCTBEHHBIC 33/1a4H B
oOpazoBaTebHON
NEeATEeIIbHOCTH u
YKU3HEHHBIX
CUTYaIUsX;

OK 03.
[limanuposats u
pean30BbIBaTh
CcOOCTBEHHOE
npodecCUOHAILHOE
U JINYHOCTHOC
pa3BUTHE,

B ob6mactu ayxoBHO-
HPABCTBEHHOTO
BOCITUTAHHUS:

- copMHPOBAHHOCT
b HPAaBCTBEHHOTO
CO3HAHMSI, ITHUECKOTO
MOBE/ICHUS;

- YMETb ONepupoOBaTh
HOHATHSIMU:

UppaloOHaIbHBIE,
[IOKa3aTeNbHBIE, CTEIICHHBIE,
JgorapupMuyecKue,

TPUTOHOMCTPHUUCCKUC YPAaBHCHUSA
1 HCPABCHCTBA, UX CUCTCMBbI,




peIITPUHUMATEITHC
KYIO JIeITeITbHOCTD
B
npodeccuoHaIbHON
cdepe,
UCTIOJb30BaTh
3HAHUSA 110
(brHaHCORBOM
I'PaMOTHOCTH B
Pa3IMYHBIX
KU3HEHHBIX
CUTYaITUsIX.

- CIIOCOOHOCTBH
OIICHHBATh CHUTYaIIHIO

" NPUHUMATH
OCO3HaHHbIE PELICHUS,
OpUEHTHUPYACH Ha
MOpPaJIbHO
HPABCTBEHHBIE HOPMBI
Y LIEHHOCTH;

- OCO3HaHHUE
JUYHOTO BKJIaJa B
MTOCTPOCHUE
YCTOMYUBOTO
Oyaymiero;

- OTBETCTBEHHOE

OTHOIIICHHE K CBOUM
pooutensiM U (WJIH)
JIPYTuM YJIeHaM
CEMBH, CO3IaHUIO0
CEMbU Ha  OCHOBE
OCO3HAHHOTO
NPUHATUSL [IEHHOCTEH
CEMEHHOU JKU3HU B
COOTBETCTBUU C
TpaJULIMSIMU HAPOJIOB
Poccuu;

OBnaneHue
YHUBEPCATbHBIMU
PEryJISTUBHBIMU
JNIEUCTBUSIMHU:
a)caMOOpTaHU3aIHs:
- CaMOCTOATEIBHO
OCYIIECTBIISTh
MO3HABATEIILHYIO
JIeSTEeILHOCTD,
BBISIBIIATH  TIPOOJIEMBI,
CTaBUTH u
bopMyIMpOBaThH
COOCTBEHHbBIC 3aJIa4M
B

obpaszoBaTeIbHON
JeSATeTLHOCTH u
KU3HCHHBIX
CUTYaIHsIX; -
CaMOCTOSITEIIEHO
COCTaBJISITh IIaH
perieHus: mpoOJIeMbl ¢
y4eTOM  UMEIOIIHUXCS

PECYPCOB,

- YMETh OTIepupOBaThH
TOHSTUSIMH

MHOTOTPaHHHKA, KyoO,
napasuiesIeTHIIe]I, npu3Ma,
nUpaMua, durypa U
TIOBEPXHOCTh BpaIlleHus,
IWIMHAP, KOHYC, map, cdepa,
cedueHUs GUTYpBl  BpalIeHUS,
IUTOCKOCTh, Kacaromascs cgepsl,
IWIMHAPA, KOHYyCa, IUJIOMAIb
IOBEPXHOCTHU TUPAMHU/IBI,
Npu3Mbl, KOHyCa, UWJIMHIpA,
mwiomaab chepbl, 00beM KyoOa,
IPSIMOYTOJIBHOTO
napajuiefienurnena,  UpaMUIb,
NpuU3MBbl, [WJIWHApPA, KOHYCAa,
mapa;  yMeHue  u3o0paxaTh

MHOI'OI'PaHHUKH H ITIOBCPXHOCTH
BpalllCHuA, UX CCUCHUA OT PYKH,
C IIOMOIIIBIO YCPTCIKHBIX
HHCTPYMCHTOB M 3JICKTPOHHBIX

CpCaACTB; YMCTb PACIIO3HABATDH
CUMMCTPHIO B  IIPOCTPAHCTBC,
YMCTb pacCiio3HaBaTh

IIPpaBHUJIBHBIC MHOTOI'PAHHUKH;

YMETh OIEPHPOBATH MOHATHUSIMHU:
pSMOYTOJIbHAS cucrema
KOOpJIWHAT, KOOPAMHATBHI TOYKH,
BEKTOP,

CKaJISIPHOE NPOU3BEJEHUE, YIOJ

KOOpAHATBI BCKTOPA,

MEXKY
BEKTOPOB, IIPOU3BEICHUE BEKTOPA

BEKTOPaMH, cymMma
Ha YKCJIO; HAXOIUTh C IMOMOILIBIO
U3YYCHHBIX (POPMYJT KOOPIUHATHI
CepeluHbl OTpe3Ka, PpPacCTOSTHUE

MCXKAY ABYMS TOYKAMM.




COOCTBEHHBIX
BO3MOKHOCTEM u
MPEANIOYTCHUH;

- JlaBaTh OLICHKY
HOBBIM CUTYalIUsIM;

- CIIOCOOCTBOBATH
hopMUPOBAHUIO U
MIPOSIBJIICHUIO
HIMPOKOU 3PYIULIIU B
pa3HBIX 00JIACTIX
3HAHUH, TIOCTOSTHHO
MOBBIIIATH CBOM
oOpa3zoBaTeIbHbIN U
KYJIbTYPHBIN YPOBEHB;

0) CaMOKOHTPOJIb:
UCIIOJIb30BaTh MMPUEMBI
pedrexkcun JUTS
OLICHKHU CUTYyaIuH,
BBIOOpA BEPHOT'O
pEIICHMUS;

- yMETh  OLICHUBaTh
pUCKHU U
CBOEBPEMEHHO

MPUHUMATh  PEIICHUS
10 UX CHIDKCHUIO;

B) YMOLIMOHAIBHBIN
HUHTEIIIEKT,
MIpeoIararoIui
c(hOpPMHPOBAHHOCTH:
BHYTPEHHEU
MOTHBAITUH,
BKJIFOYAOIIIEH
CTpEeMJICHUE K
JOCTHKEHUIO TICIH H
yCIexy,  ONTHMH3M,
WHUIIMATUBHOCTb,
YMEHHE JIEMCTBOBATb,
UCXOAS U3  CBOMX
BO3MOKHOCTEH;

- DMIATHUH,
BKJIFOYAOIIECH
CIIOCOOHOCTH
MMOHUMATh
AMOIIMOHATIBLHOE
COCTOSIHHE TPYTHX,
YYUTHIBATh €r0 TMpHU
OCYILECTBICHUU
KOMMYHUKAITIH,




CITOCOOHOCTbH K

COYYBCTBHIO u
COTIEPEKMBAHUIO;
COIIMAJIbHBIX HABBIKOB,
BKJIFOYAIOIIHNX
CIIOCOOHOCTH
BBICTpanBaTh
OTHOIIICHUS c
JIPYyTUMHU JIOIbMH,
3a00THTHCH,
MPOSIBIIATh MHTEPEC H
paspeniaTh
KOH(JIUKTHI.
OK 04. 'oToBHOCTH K | YMETb ONEPUPOBATH TMOHSITUSIMU:
SpdexrnBHO CaMOpa3BUTHIO, CIlyYaHBIA OMBIT M CIy4alHOE
B3aMMOJECHCTBOBATL | CAMOCTOSATEIBHOCTH H
SaMOZCHCTBOBA coObITHE, BEPOSITHOCTD
1 paboTtaTh B CaMOOTIPEICIICHHIO; . 5
KOJUIEKTHUBE U -oBJIaJicHHe HaBbIikamy | CILY1aHHOTO  COOBITIL, — YMCTD
KOMaHJIE. yue6HO- BBIUHCIISTH BEPOSITHOCTD Cc
UCCIIE0BATENLCKOM, | HCIOIB30BAHUEM  IpapHUECKHX
MPOEKTHOH " | MeTOJIOB;
COIIMAJIBHOM
MPUMEHATH (OPMYIIBI CIIOKEHUS
JIeSITCILHOCTH; .
OBnanene U YMHOXXEHUS BEpPOSTHOCTEH,
KOMOWHATOpPHbIE (akTbI 151
YHUBEPCATHbHBIMHU
dbopMyIlibl TpU pPEIICHUU 3ajady;
KOMMYHHUKATHBHBIMU
. _ OIICHHBATH BEPOSITHOCTH
JICUCTBHUSIMH: .
6) CoBMECTHA peaTbHBIX COOBITHIA; 3HAKOMCTBO
CO CIy4YallHBIMH BEJIUYHUHAMU;
TSI TCILHOCTD: ¥ el amu,
 IOHIMATE 4 | YMCHHE  TPHBOINTEH  IPUMEPEI
MCIIOB30BATE IPOSIBIICHHUSI  3aKOHA  OOJIBIITUX
HpEUMyIIIECTRA qlgceﬂ B MIPUPOTHBIX u
KOMAH/IHOI 41 | OOLICCTBCHHBIX SIBIICHUSX;
WH/THBHTYATEHOM YMETh CBOOOTHO OTIEPUPOBATH
PaBOTHI MOHSTHUSMH: CTEIICHb C ICIBIM
2
NpUHAMATh  Lenu | OKA3aTeNeM, KOpeHb
COBMECTHOIM HATypaJbHOUW CTETICHH, CTETICHD C
JESITebHOCTH, palMOHAJILHBIM ITOKa3aTelIeM,
OpPraHNU30BbLIBATH u | CTCIICHB C I[eﬁCTBHTeHBHBIM
KOOPIUHUPOBATE (BEIIEeCTBEHHBIM ) TIOKa3aTelIeM,
TENCTBUS 510) ee | Torapudm yncia, CHHYC,
JIOCTHXKEHUIO: KOCHHYC, U TAHTEHC
COCTaB | IPOM3BOJBLHOIO UHCIIA;

JISITh IJIaH JEUCTBUM,
pacnpenensaTb poJii C
YUYETOM MHEHU U
YYaCTHUKOB

YMETh CBOOOJIHO OIIEPUPOBATH
HNOHATUSMU: Tpaduk (QyHKIHH,
oOpaTtHast GyHKIIHSA, KOMITO3UIIUS
byHKIMA, JaUHEHHas QyHKIMS,




o0CcyX)aTh
pe3yJIbTaThl
COBMECTHOM pabOThI;

- KOOpJIMHUPOBATh U
BBITIOJIHATh paboOTy B
YCIIOBHUSIX peaJIbHOTO,
BUPTYaJIbLHOTO U
KOMOMHUPOBAHHOTO
B3aHMOJICHCTBHS,

- OCYIIECTBJIATH
IMO3UTHUBHOE
CTpaTEru4ecKoe
MOBEJICHHUE B
Pa3IMYHBIX
CUTYaIUAX, IPOSIBIISATH
TBOPYECTBO U
BOOOpakeHHUE, OBITH
WHUIMATUBHBIM.
OgnancHue
YHUBEPCATHbHBIMHU
PEeryJIATHBHBIMU
JNIEUCTBUSIMHU:

r)  M[OpuHATHE cCeOs
Y IPYTUX JIFOJCH:

- MPUHUMATh MOTHBBI
U apryMEHTHl JIPyTHX
JIOJICH TpH  aHAJIU3e
pPEe3yIbTAaTOB
JIESITEIIbHOCTH;

- MMpU3HABaTh CBOE
MPaBoO M MPABO JIPYTUX
JIFOJICH Ha OIINOKH;

KBaJpaTUyHas byHKIH,
cTeneHHass (QYHKIUS C LEJIbIM
MoKasaTelieM,

TPUTOHOMETPUUYECKHE (PYHKIUH,
oOpaTHBIE TPUTOHOMETPUUYECKHE

(GyHKIIMKM,  MOKa3aTenbHas |
Jgorapudmudeckas byHKIUY;
yMETh CTPOUTH rpaduku
(GYHKITHA, BBITIOJTHSTH
npeobpa3oBaHUs rpauKoB
byHKIM;

-yMETh HCIOJB30BaTh T'paPuKu
byHKITHI TUTST N3yYCHUs
IIPOIIECCOB M 3aBHCHUMOCTEH TpH
pelIeHny  3ajad U3 JIPYTUX
y4eOHBIX  TMPEIMETOB W U3
pealbHOM  KM3HHU;  BBIpAXKaTh

dbopmysiaMu 3aBUCUMOCTH MEX]TY
BEJIMYMHAMU;

- CcBOOOJIHO OTIepUPOBATh
TIOHSTUSIMH

NIEPUOMIHOCTD (byHKIHIH,
OTPaHUYEHHOCTH (byHKIHIH,
MOHOTOHHOCTb byHKIUH,
AKCTPEMYM byHKIUH,
HauOoNplllee W  HAaUMEHBIIEE
3HAYCHUS GyHKIAH Ha

MPOMEXKYTKE; YMETh TPOBOJUTH
uccienoBanne PyHKINY;

- YMETh UCIOJIb30BaTh CBOMCTBA U
rpadguku QyHKIUN 1715 peleHus
ypaBHEHUM, HEPABEHCTB U 3a]1a4 C

pasBHUBaATh napameTpaMu; u3o0paxarh Ha
CHOCOOHOCTb KOOPAMHATHOM IJIIOCKOCTH
MOHMMAaTh  MHp ¢ | MHOXKECTBA PCIICHHUI YPABHCHUH,
TO3UITIH JPYroro HEPABEHCTB U UX CUCTEM.
YeJI0BEKa.
OK 05 B 00JIacTH | - yMETh OTIepUPOBATh
Ocy1ecTBasATh 3CTETUYCCKOTO MOHATUSAMU: cpenHee
YCTHYIO U BOCIIUTAHUS: apu(pMeTHIECKOE, MeauaHa,
IMMCHbMEHHYIO - DCTCTHUYECCKOE HauOoJblllee W  HaWMEHBIIEe
KOMMYHHUKAIUIO OTHOLICHUE K MHDPY, | 3HA4YEHHUs, pa3Max, IUCIIEPCHUS,
Ha BKJIFOYas O9CTCTUKY | CTaHAApPTHOC OTKJIOHCHHE
rocyJapCTBEHHOM ObITa,  HAy4YHOTO M | YKCJIOBOIO HaOopa; yMeHHe
SI3BIKE TEXHUYICCKOTO U3BJICKaTh, HWHTECPHPETUPOBATH
Pocculickon TBOPYECTBA, CIIOPTA, | gH(POPMAIIHIO, TTPEICTABIICHHYIO




denepannu ¢
y4E€TOM
0ocoOeHHOCTEN
COILIMAJILHOTO
KYJBTYPHOTO

KOHTCKCTaA.

Tpyaa U OOIIECTBEHHBIX
OTHOIIICHU;

- CIHOCOOHOCTDH
BOCIIPUHUMATh
pa3IMYHbIC BUJIBI
WCKYCCTBA, TPATUIIUU U

TBOPYECTBO CBOEr0 M
TPYTUX HapoJIOB,
OIIYIIATh
SMOIITMOHAILHOE
BO3JICHICTBHEC
UCKYCCTBA;

B o0acTu
CTETUYECKOTO
BOCITUTAHHS:

- DCTETHYECKOE
OTHOILIEHHE K MHpY,
BKJIIOYAst ACTETUKY
OblTa, HAYYHOTO |
TEXHHYECKOTO
TBOPUYECTBA, CIIopTa,
Tpy/a U OOIIECTBEHHBIX
OTHOILICHUH;

- CITOCOOHOCTH
BOCIIPUHUMATh
pa3IMYHbIE BHU/IBI

HCKYCCTBA, TPaAUuLIMM U
TBOPYECTBO CBOEr0 U
JIPYTHUX BHJIaX
HCKYCCTBA, CTPEMJICHUE
MIPOSIBIIATH KadyecTBa
TBOPYECKOW JINYHOCTH;
OBnaaeHue
YHUBEPCAIbHBIMHU
KOMMYHHUKAaTHBHBIMU
JICUCTBUSIMU;

a) oOIIICHHE:

- OCYUIECTBIIATH
KOMMYHHMKAIIMH BO BCEX
cdepax KU3HH;

- pacno3HaBaTh
HeBepOaTbHbBIC
cpeacTBa 0OIIIeHMS,
MMOHUMATh 3HAYCHHUE
COIMAJIbHBIX  3HAKOB,
pacro3HaBaTh
MIPENOCHIIKI
KOH(DIMKTHBIX
CUTyallul M CMAr4arth

B Tabiuilax, Ha JaUarpaMmmax,
rpadukax, OTPAKAIOILYIO
CBOMCTBA peajbHBIX IPOIIECCOB
U SIBJICHUH, MIPECTABIIATh

uHQOpMAIMI0O C  TOMOIIBIO
Ta0IHI u JUarpaMM;
UCCJIEIOBATh  CTAaTHUCTHUYECKHUE
JaHHbIE, B TOM 4HCIE C
MIpUMEHEHUEM rpaduuecKux
METOJIOB u AIIEKTPOHHBIX
CPEIICTB;

- YMETh OTepUpOBaTh
MOHATUSIMU:  TOYKA, TpsMasi,
MJIOCKOCTh, MPOCTPAHCTBO,
JIBYT'PaHHbBIN yTroJI,
CKpelIMBaromecs npsiIMBbIE,
napauieIbHOCTh u

NEPHEHANKYISIPHOCTh MPSMBIX U
IUIOCKOCTEW,  Yroll  MEXAY
OPSMBIMH, YTOJ MEXIY MPsSMOi
U TUIOCKOCTBIO, YTOJd MEXIY

IJIOCKOCTSIMH, PACCTOSIHHE OT
TOYKHU hi (0] MJIOCKOCTH,
PACCTOSIHME MEXy TMPSMbIMHU,
paccTosiHUE MEXTY
TJIOCKOCTSIMU;

- YMEThb HCIOJIb30BaTh MPH
pelIeHUH  3a7a4  U3y4YCHHBIE
bakTbI u TEOPEMBI
TJIAaHUMETPHH, yMEHUE
OIICHWBATh pa3Mepbl OOBEKTOB

OKPY’KaIOIIEero MUpA.




KOH(JIUKTHI;

- Pa3BEPHYTO u
JIOTUYHO M3J1arath CBOIO
TOUKY 3peHus C
UCII0JIb30BAaHUEM

SA3BIKOBBIX CPCIACTB.

OK 06.
[IposaBnsATH
rpak1aHCKO-
MaTPUOTHYECKYIO
MMO3HIIHUIO,
JIEMOHCTPUPOBAT
b OCO3HAHHOE
IIOBEICHUE Ha
OCHOBE
TPaJIUIIMOHHBIX
00IIIeYeTIOBEUECK
X IICHHOCTEH, B
TOM YHCJIE C
Y4ETOM
rapMOHU3ALNHT
ME)KHAIMOHAJILH
BIX U
MEKPETUTHO3HBI
X OTHOILICHUH,
MPUMEHSITh
CTaHJAPThI
AHTUKOPPYMIIIMOH
HOTO ITIOBEJIECHHUS.

- OCO3HaHHE
OOyJarOIITUMUCS
POCCHICKOU
rpaXXJaHCKOU
UJICHTUYHOCTH;

- LIEJICHAPABIEHHOE
pa3BUTHE BHYTPEHHEU
MO3ULINHU

JUYHOCTH HAa OCHOBE

AYXOBHO-HPABCTBCHHBIX

LIEHHOCTEN HapoJ0B
Poccniickon
denepanuu,
HUCTOPUYECKHUX U
HallMOHAJIBHO-
KyJIbTYPHBIX TpPaJULIUMN,
dbopmupoBaHue
CUCTEMBI 3HAYMMBIX

LIEHHOCTHO-CMBICJIOBBIX
YCTaHOBOK
AHTUKOPPYHITHOHHOTO
MHPOBO33PEHUS,
MIPaBOCO3HAHUS,
YKOJOTHYECKOU
KYJbTYPBI,
CHOCOOHOCTH  CTaBHUTh
eI U CTPOUTH
’KM3HEHHBIE IIJIaHbI;

B yactu rpaxmaHckoro
BOCIIUTaHMUS:

- OCO3HaHHE CBOMX
KOHCTUTYITUOHHBIX
mpaB W O0O0S3aHHOCTEH,
yBaXEHUE 3aKOHA U
MIPaBOTIOPSIIKA;
-TIPUHSITHE

TPAAUITHOHHBIX

YMETbH oIIepupoBaTh
OOHATUSAMU: IPAMOYTOJIbHAA
cucremMa KOOpJAWHAT,

KOOPJUHATHI TOYKU, BEKTOP,

KOOPAMHATEI BEKTOpA,
CKaJIApPHOE ITPOU3BeIeHUeE,
yroJl MeKIy BeKTOpaMwu,
cyMMma BEKTOPOB,

IIPpOM3BEeIeHNEe BeKTopa Ha
YMCJIO; HAXOAUTDH C IIOMOIIIBIO

dopmyt
cepeanuHbI

N3y4YeHHBIX
KOOPJIUHATEI
OTpe3Ka, pacCToOTHUE MEKIY
JIBYMs TOYKaAMU; -YMETh
BBIOWpATh MOIX OIS

H3y‘~I€HHBIfI MCTOJ IJIs1 PpCIICHUA

3a/auH, pacro3HaBaTh
MareMatuyeckue  (QakThl U
MaTeMaTUYeCcKhe  MOJEeIN B

MPUPOJIHBIX M OOIIECCTBEHHBIX
SABJICHUSX, B UCKYCCTBE;

- YMEHHUE IPUBOIUTH NPUMEPHI
MaTeMaTUYECKUX OTKPBITUU
POCCUNCKON 1 MUPOBOM
MaTeMaTUYECKOU HAYKH;

-YMETh ONEPUPOBATH
MOHATHUSIMU: CITyYaHBIN OIBIT U
CIIy4aiiHOe coObITHE,
BEPOSITHOCTD CIIy4alHOT 0

COOBITHSI; yYMETh  BBIYUCIISTH
BEPOSATHOCTh C UCIIOJIb30BAHUEM
rpaduyecKux METO/IOB;
MPUMEHSTH (HOPMYJIBI CIIOKEHUS

U YMHOXEHHS BEpPOSTHOCTEH,




HaIlMOHAJIbHBIX,
0011IeYEI0BEYECKUX
T'YMAaHUCTUYECKUX U
JIEMOKPATHUECKUX
LICHHOCTEM;

- TOTOBHOCTb
MIPOTUBOCTOSITH
HJIC0JIOTHUH
AKCTpEMHU3Ma,HAIlMOHA
Ju3Ma,

KceHod
ooun,
JTACKPUMHUHALINT
COITMAJIBLHBIM,
PETUTHO3HBIM,
pPacoBBIM,
HaIlMOHAJIbHBIM
MIpU3HAKaM;

- TOTOBHOCTH
COBMECTHYIO
JeSATEeIIbHOCTh B
HHTEpecax
IPaKIaHCKOTO
oO0IIIecTBa, y4acTBOBATh
B CaMOYIIPaBJICHUH B
o01eo0pa3oBaTeIbHOM
OpraHu3alliy U JIETCKO-
FOHOIIIECKUX
OpraHu3aIusX;

- yMCHHE
B3aMMO/JICMICTBOBAaTh C
COITMaIbHBIMU
WHCTUTYTaMH B
COOTBETCTBHM C HX
GyHKIUSAMH u
Ha3HAUYCHUEM;

- TOTOBHOCTH K
r'yMaHUTapHOU u
BOJIOHTEPCKOU
JeSATEeIIbHOCTH,
MaTPUOTHICCKOTO
BOCITUTAHUS: -
c(hopMHUPOBAHHOCTH
POCCUHCKOU
TPakIaHCKOMU
HUJIEHTUYHOCTH,
MaTpuOTHU3Ma,
YBaXEHUA K

110

BCCTH

CBOEMY

KOMOWHaATOpHbIe  (pakThl U
dbopMyIbl TIpU pelIeHUH 3a7ad;

OLICHUBATh BEPOSITHOCTHU
peabHBIX COOBITHI;
3HAKOMCTBO CO  CIIy4YalHbIMU
BEJINYNHAMM; YMEHHE
MIPUBOIUTH MIPUMEPBI

IMPOABJICHUA 3aKOHA OOIBIINX
YHCCI B IMPUPOIHBIX u
O6HICCTB€HHI>IX SABJICHHX.




Hapoxy, YyBCTBA
OTBETCTBECHHOCTHU

nepen Ponunoi,
TOPAOCTH 32 CBOM Kpawu,
ceoto Poauny, cBoH
A3bIK W KYJIBTYpY,
MPOIIJIOE HHACTOSILEE

MHOTOHAIIMOHAJIBHOTO
Hapoaa Poccuu;

- IICHHOCTHOE
OTHOIIICHHUE K
roCcy1apCTBEHHBIM
CHUMBOJIaM,
HCTOPUYECKOMY u
MIPUPOTHOMY HACIICIUIO
MMaMsATHHKaM,

TPaIULIUSAM HapoJI0B
Poccun, noctmxeHUsIM
Poccun B HayKe,
HCKYCCTBE, criopTe,
TEXHOJIOTHUAX U TPYIE;

- uaenHas

yOCXKICHHOCTD,
TOTOBHOCTh K
CIIy’KEHUIO U

3aIluTe Orteuectna,
OTBETCTBEHHOCTb 32 €T0
Cyns0y; OCBOCHHBIC
00yJaromuMucs
TIOHSTHS u
YHHUBEpCaJTbHBIC
y4ucOHbBIC NEHCTBHS
(perynsTuBHbBIC,
M03HABATEIIBHEIC,
KOMMYHUKATUBHBIE);

- CITIOCOOHOCTh 179
UCIIOJIH30BaHUS B
IT03HABAaTEIbHOU

u COLUAIBHOMN
NIPAKTHKE,
CaMOCTOSATEITLHOMY
TUTAHUPOBAHUIO u
OCYIIIECTBJICHUIO
yaeOHOMI

NEeSATEeITLHOCTH,
OpraHu3aluu y4eOHOTro
COTPYIHHYECTBA C

negarort4cCKuMmn




paboTHUKaMU u
CBEPCTHHKAMH, K
YYaCTHIO
WHMBUAYAIbHON
oOpa3oBaTenbHON
TPaeKTOPUH;
OBJIaJICHUE
y4ueOHO-
HCCIIEI0BATENbCKOM,
MIPOEKTHOMN 51
CoIMaJILHOMN
JEATEIIBHOCTH.

HaBBIKaMH

OK 07. ConeiicTBOBaTh
COXPaHEHUIO

OKpY Karollel Cpebl,
pecypcocOepekeHHIO,
NPUMEHSTH 3HAHUS 00
W3MEHEHUH KIMMaTa,
MPUHIUIIBI OEPEKITUBOTO
IIPOU3BO/ICTBA,

3¢ peKTUBHO
JIEUCTBOBAThH B
YpE3BBIYANHBIX
CUTYaLHSIX.

HE MPUHUMATh JEHUCTBUS,
MIPUHOCSIINE BpeEn
OKPY KaroIIEH Cpee;
YMETh
MIPOTHO3UPOBATh
AKOJIOTHYECKHUE
MOCJICACTBUS JCHCTBUH,
MpeI0TBpAIIATh UX;
- pacHIMpUThH
JESITEILHOCTH
AKOJIOTHYECKOU
HaIpaBJIECHHOCTH;
pa3pabarbiBaTh J1aH
perieHus: MmpoodJeMbl ¢
y4ETOM aHaJn3a
UMEIOIINXCS
MaTepHaIbHBIX u
HEeMaTepHaJIbHBIX
pECypCOB;
- OCYUIECTBIISATH
L[eJICHAIIPABJICHHBIN
MOMCK MEPEHOCca CPEICTB
U CIOCOOOB JEHCTBUS B
po¢heCCHOHAIIbHYIO
cpeny;
- YMETh MePEHOCUTH
3HAHUS B
MO3HABATEIbHYIO u
OPaKTHYECKYI0 001acTu
YKU3HEIESITEIbHOCTH;
- mpexasaraTh HOBBIE
MIPOEKTHI, OIICHUBATH
ujen v MO3UIUU
HOBM3HBI,

OIIBIT

- YMETh ONEepUpOBaThH
MOHSATUSIMU:
byHKIMS, HENpepbIBHAS
byHKIUS;
IPOU3BOJIHAS,
nepBooOpaszHasi,
ONPEAECTICHHBIN
WHTETPA;
-yMeTh HaXOJIUTh
IPOU3BOJIHBIE
AJIEMEHTaPHBIX
GyHKIUNA,  WCIIONB3YS
CIIpaBOYHBIC
MaTepHaIbI;
UCCIIEJIOBATh B
MPOCTEUIIINX
byHKIIIH
MOHOTOHHOCTb,

CiIyqasix
Ha

HAXOIUTh HAWOOJIbBIIINE
U HaVMEHBIIINE
3Ha4YeHUs (PYHKIIUH;

- CTPOUTH rpaduKu
MHOT'OYJICHOB C
HCITOJIb30BAHUEM
arnapara
MaTEMaTUUECKOrO
aHajn3a; IPUMEHSTh
MPOU3BOJIHYIO MPH
pelieHny 3a1a4 Ha
JBIDKCHHE; PEIIaTh




OPUTHHAIBHOCTH, IPaKTHKO-
PaKTHYECKON OPUEHTUPOBAHHBIE
3HAYUMOCTH; 3a/1ayu Ha HauOOJIbIINE
- J1aBaTh OLIEHKY HOBBIM | i HAMMEHBIIIHE
CUTyaluusaM, BHOCHTB! 3HAUYCHHUI, HA
KOPPEKTHBBI B | HaXOXJI€HUE Y TH,
ACATCIIBHOCTD, CKOPOCTHU U YCKOPEHHUS;
OLCHUBATh COOTBETCTBUE | - yMeTh  OLEpUPOBATH
PE3yIpTATOB LCIIAM. NOHATUSMU: JIBUKCHUE
B MIPOCTPAHCTBE
nogoOHble  GUTYpbl B
MPOCTPAHCTRBE;
UCIIO0JIb30BaTh
OTHOILLIEHUE IUIOLIAJEH
MTOBEPXHOCTEN u
00bEMOB MOT00HBIX
buryp mnpu peueHuu
3azay;

- YMETbh BBIUUCIISITh
reOMETPUYECKUE
BEJIMYMHBI (JIMHA, YTOJI,
IJIONIAlb, 00BEM,
IJIOIA/Ib IOBEPXHOCTH),
UCIIOJIb3YS U3YYCHHBIC
dbopMyIIBl U METOJIBI.

[IK 1.3. IIpoBoauTh y4ET NEHEXKHBIX CPEIACTB, OMOPMIISTH EHEKHBIE U
KaCCOBBIE JJOKYMEHTBI.

I[IK 2.5. [IpoBonuTh mpoUEaYypbl HWHBEHTapU3alMu (HUHAHCOBBIX
0043aTeNbCTB OPraHU3aLUH.

I[IK 2.6. OcymecTtBiasTh cOop HHPOPMALUU O JEATETBHOCTH OOBEKTa
BHYTPEHHETO KOHTPOJISI IO BBIITOJIHEHUIO TPEOOBaHUI MPAaBOBOM U HOPMATHBHOM
0a3bl 1 BHYTPEHHUX PETIaMEHTOB.

[1K 3.2. OdbopmisaTh muaTéxHbie JOKYMEHTHI ISl IEPEYUCIICHUS] HAJOTOB
1 cOOpOB B OIOJIKET, KOHTPOJIMPOBATH UX MPOXOXKICHHUE MO PACYETHO-KACCOBBIM
OaHKOBCKHM OIICPAITHSIM.

[IK 4.5. IlpuHuMaTh y4acThe B COCTAaBIIEHUU OU3HEC-TIJIaHa.

[IK 4.7. IIpoBoAWTh MOHUTOPUHT YCTPAHEHUS MEHEIKMEHTOM

BBISIBJICHHBIX HapymeHHﬁ, HCIOCTATKOB U PUCKOB.



I[IK 5.5. [IIpoBoauTh HAJOrOBOE IUIAHUPOBAHUE  ACATEIBHOCTHU

OpraHU3aLMH.

1.4. PexomeHnayemMoe KOJMYECTBO YACOB HA OCBOEHHE NPOrpaMMbl
AUCHUTLINHBI:

MaKCUMaIbHOW y4eOHOW Harpy3ku oOydaromierocs - 340 dacoB, B TOM
qyucye: 00513aTeIbHOM ayIuTOpHOM yueOHOM Harpy3ku oOy4aromerocs 340 yacos:
B T. 4. TEOpeTHYecKmx 3aHiATHi — 220 dYacoB, 1a00paTOPHO-MPAKTUUECKUX
3aHATHH - 112 9acoB, B T. 4. mpohecCHOHATBHO-OPHUEHTHPOBAHHOE COJICPKAHUE —
56 4dacoB, sk3aMeH — 6 dYacoB, KOHCYJbTAlMM K OJK3aMEHy — 2 daca.

CaMocTosATenbHON pabOThl 00YYaIOIIerocs HeT.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCHUTIJIAHBI

2.1. O0bemM y4eOHOH AUCHUIIMHBI U BBl Y4eOHOH padoThl

Bun yaeOHol paboTh O6bem
JacOB
MakcuMmainbHas yueOHast Harpyska (Bcero) 340
OO0s3aTenpHas ayIUTOpHAs yueOHas Harpy3Ka (BCEro) 340
B TOM YHCJIC:
TEOPETUYECKOE 00yUCHHE 220
Ja00paTOPHO-TIPAKTUYECKUE 3aHATHS: B T.4. MpodecCHoHaIbHO- 112
OPUEHTUPOBAHHOE COJICPIKAHUE 56
CamocTosiTenbHast paboTa 00yJaronmxcs -
KoHcynpranmmm x sK3ameny 2
Htorosas arrecranus: dK3aMEH 6




2.2. TemaTuueckuii miaH u coaepkanue yueoOHo aucuuminael OO[.07 MATEMATHUKA

Copnep:xkanue y4eOHOro marepuasia (0OCHOBHOE M IP(PeCcCHOHAIbHO-

HauMeHoBanue O6bem | @opmupyembie
OPUEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTHYECKHE PA0OTHI,
pa3aesioB U TeM . YacoB | KOMIETeHIHUH
NPUKJIATHON MOYJIb (IIPH HAJIMYHH)
Paznen 1 IHoBTOpEHMEe Kypca MATEMAaTHUKH OCHOBHOI HIKOJIbI 20
OK-1, OK-2,
Tema 1.1 ba3oBpie 3HaHUS W YMEHHsS MO MaTeMaThKe B NPo(ecCHOHATBHOU U OK-3,0K-4,
Lenb 1 3a1a4u MMOBCEHEBHOM JACATEIBHOCTH. 2 OK-2, OK-5;
MaTEMaTHKH P KoMOMHMPOBAaHHOE 3aHATHE OK-6; OK-7;
OCBOCHHU [1K-1.2; TIK-4.2;
CIIEHMAIBHOCTH. [1K-5.6
€UCTBUS  HAJ  IMOJIOKUTEIIBHBIMHU M OTPULIATEJIBHBIMU  YUCJIaMU
A . patt ’ OK-1, OK-2, OK-
Tema 1.2 OOBIKHOBEHHBIMHU U JIECATHYHBIMH IPOOSMHU. 3 OK-4. OK-2
gncna 1 BBITHCIICHHA. JeticTBus cO cTenensmMu, GOPMyYITbI COKPALIEHHOTO YMHOKEHHS. 2 OK-5; OK-6; OK-
- ng)%meelz:gafmx KoMOuHupoBaHHOE 3aHsATHE 7; 1IK-1.2; TIK-
peodp ' 4.2; TIK-5.6
IIpogeccnoHAILHO-OPUEHTHPOBAHHOE COJIEPKAHHE
(comep:kaHMe MPUKJIATHOTO MOIYJIA) OK-1. OK-2. OK-
Tema 1.3 5 2 3,0K-4, OK-2,
TeomeTprs Ha UJIbI TUIOCKUX (PUTYP Y WX TUIOIIAIb. OK-5: OK-6; OK-
TUIOCKOCTH. [IpakTHKO-OpUEHTUPOBAHHBIE 3a/1a4M B KYpCE TEOMETPUHU HA TNIOCKOCTH 7; IIK-1.2; TIK-
[IpakTUueckoe 3aHsTue 4.2; TIK-5.6
[TpocThie pOIIEHTHI, pa3HbIe CIOCOOBI UX BhIYKCICHUS. CII0KHBIC
Tema 1.4 IIPOLICHTHI.
[IpouenTHbIE 4
BBIYUCJICHUS.

[IpakTrueckoe 3aHsTue




Tema 1.5 Jluneiinbie, KBapaTHbIE, IPOOHO-TMHEITHBIE YPABHEHUS U HEPABEHCTBA.
YpaBHeHuUs u [IpakTHueckoe 3aHsATHE 2
HEPABEHCTBA.
Tema 1.6 CriocoObl pelieHus CUCTeM JIMHEWHBIX ypaBHEHUU. CHUCTEeMbl HETMHEHWHBIX
) . ypaBHeHHI. CHCTEMBI HEPABEHCTB. 6
Cucrembl ypaBHEHHI U
KoMOuHupoBaHnHoe 3aHsTHE
HEPABEHCTB.
Boeruncnenus u npeodpa3oBaHusi. Y paBHEHHS 1 HEPABEHCTBA.
Tema 1.7 ['eomeTpust HA TIOCKOCTH.
BxoHOM KOHTPOIIB. .

o P KontponbeHas padota Ne 1 (BXOIHOI KOHTPOIIb) 2
Pa3znen 2 Crenenu n kopuu. CteneHHas pyHKIHUSA 18
Tema 2.1
Crenennas @ynkuus, e€ | [loHsThe KOpHS N-0if CTEeNeHW M3 JEHUCTBUTENBHOTO uucia. PyHKUIUU 4
CBOMCTBA. y = Vx, ux cBoiictpa u rpaduxu. CoiicTBa KOpHs N-0if CTENEHH.

KomOuHupoBaHHOE 3aHITHE
Tema 2. 2 .
Tpeo6pasoBanme [IpeoOpa3zoBaHue MpPpaLMOHATIBHBIX BBIPAKEHUU. 4
BBIP@KCHHUIT ¢ KOpHsMH | KOMOMHHPOBAaHHOE 3aHATHE
N-OM CTEIECHU.
Tema 2. 3 [TonsaTHEe cTEneHu ¢ JOObIM pallMOHATBLHBIM MTOKA3aTeIEM.
CBOIICTBA CTENEHHU C 2

pauroHaIbHBIM U
e CTBUTEIbHBIM
IMOKa3aTeJIIMHU.

Crenennble (yHKINUU, UX CBOMCTBA U rpaduKu
KomOuHUpOBaHHOE 3aHATHE




Tema 2.4 PaBHOCWJIBHOCTH UPPALMOHAIIBHBIX YPAaBHEHUN U HEPABEHCTB. MeTOIbl UX
Pemienune peLIeHHUs.
UpparmoHaIbHbIX Peuienne nppalliOHAIBHBIX YPABHEHU U HEPABEHCTB. 6
YpaBHEHUH U KomOuHupoBaHHOE 3aHsATHE
HEPABEHCTB.
Tema 2. 5 Omnpenenenue creneHHOW QyHKIMHU. Vcronb3oBanue e€ CBOMCTB IpH
) pEIICHUN YPAaBHEHNUI U HEPABEHCTB. 2
CreneHu u KOpHHU.
Kontponshas pabdota Ne 2 mo teme «Ctenienu u kopau. CTeneHHas
CreneHHast pyHKIIUS.
byHKIHS
Paznen 3 IMoka3zareabHan QyHKIHSS 18
Tema 3.1 CreneHb C  TOPOU3BOJBHBIM  JICHCTBUTEJIBHBIM  IIOKa3aTEJEM.
Hoxasa.TenBHa;I OnpeneneHue TMokKa3aTeabHOM (QYHKIIMU, €€ CBOWCTBA U Tpaduk.
(yHKws, e cBoficTBa 3HAaKOMCTBO C TMPUMEHEHUEM I[oKa3aTeabHOU (QyHKIMU. Pemenue 4
YHKIHA, MOKa3aTeJbHBIX YPaBHEHUN QYHKINMOHAIBHO-TPAPUUECKUM METOJIOM.
U rpaQuKH.
KoMOuHupoBaHHOE 3aHsITHE
Tema 3.2 Pemienne  mokasaTenpHBIX  YpaBHEHUW  METOJOM  ypaBHUBAaHUS
Pemienue IoKasaresen, METOA0OM BBEJICHUS HOBOM IIEPEMEHHOM,
MOKa3aTeIbHbIX byHKIMOHAIBHO-TpauueckuM MeToJiIoM. Perienne mnokazaTenbHBIX 8
YpPaBHEHUMN U HEPABEHCTB.
HEPaBEHCTB. IIpakTHueckoe 3aHsTue
Tema 3.3
Cucrembl Pemenne cucreM nokaszaresbHbIX YPABHEHHM. 4
MOKa3aTEIbHbBIX KomOuHupoBaHHOE 3aHITHE
YPaBHECHUN.
Tema 3.4 Pemenune nmokasaTesbHBIX YPABHEHUM METOJIOM YPAaBHUBAHUS MMOKA3aTEIENH U
' METOAOM BBEJECHUA HOBOM MEPEMEHHOM. PellleHne I1oKa3aTelbHbIX
Pemenue 3amau.
HEPaBEHCTB. 2
[Toka3arenbHas K 6
yHKIIA oHTpoJbHasE paboTa Ne 3 o Teme «Pemenue 3anay. [lokazarenpHas
YKL, byHKIHS
Pasznen 4
Jlorapugwmsbi. Jlorapupmuyeckas QpyHKius 30




Tema 4.1
Jlorapudm uucna.

JleCATUYHBIN U
HATypaJIbHbIN
Jorapu@Mbl, YUCJIO €.

Jlorapudm uncna. JlecITUYHBIN U HATYpaIbHBIN JOTapU(MBI, YUCIIO €.

KOM6I/IHI/Ip0BaHHO€ 3aHATUC

Tema 4.2

CgoiicTBa
gorapudMoB
Onepanus
gorapuMUpoBaHUS.

CaoiicTBa norapudmon. Onepanus JorapuMUpOBaAHUS.
KomOunupoBanHoe 3aHsTHE

Tema 4.3
Jlorapudmuueckas
dbyHK1Ms, €€ CBOMCTBA
U rpaduKu.

Jlorapudmuueckas pyHKIus, €€ CBONCTBA U TpadUKu.
KomOunupoBanHoe 3aHsTHE

[Tousarue norapupmuueckoro ypaBHenus. Onepanusi NoOTeHIUpoBaHus. Tpu

Tema 4.4

Pemenue OCHOBHBIX MeTo/1a pelIeHus JorapupmMuyecKux ypaBHEHMUII:
JgorapupMUYECKUX byHKIIMOHATBHO-TpapUYECKUil, METOA MOTCHIMPOBAHUS, METOJ] BBEICHUS
YPaBHCHHH 1 HOBOI nepeMeHHou. Jlorapudmudeckue HepaBeHCTBA.

HEPaBCHCTB. KOMOMHUDPOBAHHOE 3aHATHE

Tema 4.5 AJITOPUTM PEIICHUS] CUCTEMBI YpaBHEHHI. PABHOCHIIBHOCTD

Cucremsbl JorapuMUYECKUX YPAaBHEHHUIN U HEPABEHCTB.

JorapupMUYECKUX Kom6unupoBanHoe 3aHsTre

YpaBHEHUM.

Tema 4.6 IIpodeccuoHaANTBHO-OPUEHTHPOBAHHOE COACPKAHME

Jlorapudmsl B ipupoe
U TEXHHKE.

(comep:kaHMe MPUKJIATHOTO MOIYJIA)

[Tpumenenue norapudma. Jlorapupmudeckas crnvpanb B npupoe. Eé
MaTeMaTU4eCKUe CBOMCTBA.

IIpakTHueckoe 3aHsTue

Tema 4.7
Pemenue 3anau.
Jlorapugmsi.
Jlorapudmuyeckas

Jlorapudmuueckast pynkius. Pemenue nmpocrenmmx
Jorapu(pMUUECKUX YpaBHEHHIA.

Kontponbhas padota Ne 4 o teme «Jlorapudmsi.
Jlorapudmuueckas QyHKIUN




byHKITHS.

Pa3znen 5 OcHoBbI TpUTrOHOMETPUH. TpUTroHOMeTpHUYECKHE PYHKIIMHU 40
Tema 5.1 Paguannas wmepa yria. IIoBOpOT TOYKM BOKpPYr Hayajga KOOpPAMHAT.
Tpuronomerpruueckue OnpeneneHue CHHyca, KOCMHYCa, TaHT€HCA M KOTAHTE€HCA YHCIA. 3HAKU
byHKUIUU CUHYCa, KOCMHYCA, TAaHI'€HCAa M KOTAHT€HCa MO YETBEPTSAM. 3aBUCUMOCTh
MIPOU3BOJIBHOTO YIJIA, ME¥XK]ly CHHYCOM, KOCHHYCOM, TAHT€HCOM U KOTaHT'€HCOM OJIHOTO U TOTO K€ 4
yucia. Paguannas u yria.

rpajgycHast Mepbl yriaoB. | KomOMHMpoOBaHHOE 3aHATHE

Tema 5.2 Tpuronomerprueckue ToxaecTBa. CHHYC, KOCUHYC, TAHTE€HC U KOTAHT€HC
OcHoBHbIC yIJI0B & U — . DopmyIibl IPUBEICHUS.

TPUTOHOMETPUIECKHC KomOuHnpoBaHHOE 3aHsATHE 4
TOXAECTBA. DOPMYIIBI

IIPUBEICHUS.

Tema 5.3 CymMma u pa3HOcTh cuHycoB. Cymma M pa3HOCTh KOCHHYCOB. CHHYyC H
Cunyc, KOCHHYC, | xocuHyc ABouHOro yria. ®opmyinsl monoBuHHOrO yria. [IpeoOpa3zoBanus
TaHTCHC — CYMMBL M | cynivpl TpuronoMerpuuecknx (GyHKIHMHA B IIPOM3BENEHHE U TIPOM3BEICHHS B
Pa3HOCTH ABYX YIJIOB .

CHHYC 1 KOCHHYC cymmy. BpIpaxkeHne TpUTOHOMETpUYECKUX (YHKIMHA uepe3 TaHIeHC 3
JBOIHOTO yria. II0JIOBUHHOTO apryMeHTa. [IpeoOpazoBanus IPOCTENIINX
Dopmyisl TPUTOHOMETPUYECKUX BBIPAKCHUHN

IIOJIOBUHHOTO yTJIa. Kom6unupoBanHoe 3aHsTre

Tema 5.4 OO6nacTh onpeneneHuss 1 MHOKECTBO 3HAUCHHUUN (PYHKITUH.

DyHKIUM, UX YETHOCTH, HEYETHOCTD, NEPUOAUIHOCTH GyHKIMH. CIOCOOBI

cBoiicTBa. CriocoObl 3a/laHus PyHKIUH. 5

3a1anust PyHKIUH.

KoMOuHupoBaHHOE 3aHSATHE

Tema 5.5
Tpuronomerpruueckue
(GyHKIIMH, UX CBOWCTBA

OOnacTh ompeAeNeHUuss U MHOXECTBO 3HAUYEHUH TPUTOHOMETPHUUECKUX
¢ynkuii. YETHOCTD, HEYETHOCTH, MEPUOJUYHOCTH TPUTOHOMETPHUECKUX
¢ynkumid. CpoiictBa W rpaduku ¢GyHKIMA Y=CO0S X, Y=Sin X, y=1g X,




U TpaduKH.

y=ctg X.
KOM6I/IHI/Ip0BaHHO€ 3aHATHUC

Cxkatue u pacTsbkeHue rpadukoB

Tema 5.6 TPUTOHOMETPUUECKUX (PYHKITUI
IIpeobpazoBanue P P y '
rpaduKon [IpeobpazoBanue rpaduKoB

P TPUTOHOMETPUUECKUX (PYHKITUH.
TPUTOHOMETPUUECKUX

. [IpakTruueckoe 3aHsTHE
byHKIHA.
Tema 5.7 IIpogeccrnonaIbHO-OPUEHTHPOBAHHOE CO/IEPKAHHE
OHI/IcaH.I/IC (copep:kaHue NPUKJIATHOTO MOYJIs1)
Hcnonb3oBaHuEe CBOMCTB TPUTOHOMETPUYECKHUX (DYHKIIMI B

IIPOU3BOJCTBEHHBIX

IIPOLIECCOB C MMOMOUIBIO
rpad@uKoB QyHKIIMA.

po(eCcCUOHANIBHBIX 3a/1a4ax.
[IpakTueckoe 3aHsATHE

Tema 5.8 OOpatHble TpuroHoMeTpudeckrue GpyHkuuu. Mx cBoiicTBa U rpaduky.
OGpatHbIe KoMOuHupoBaHHOE 3aHSATHE
TPUTOHOMETPHUYECKHE
GyHKIIUU.
[Ipocreiimme TPUroHOMETpUIECKUE ypaBHEHUS. Perenne
TPUTOHOMETPUUECKUX YPABHEHUN OCHOBHBIX THUIIOB: MPOCTEUIIINE
Tema 5.9 TPUTOHOMETPUUECKHE YPABHEHUS, CBOSIIUECS K KBAAPATHBIM,
Tpuronomerpuueckue pelaemMple pas3ioKeHHUEM Ha MHOKUTENH, OAHOPOIHbBIE
YpaBHCHUA U YPpaBHCHHUA.
HCPABCHCTBA. KoMOMHHUPOBAHHOE 3aHATHE
Tema 5.10 CucTeMbl TPUTOHOMETPUUYECKUX YPAaBHEHUM.
Cucremsl KomOunmpoBanHoe 3aHsTue
TPUTOHOMETPUUECKUX

YPaBHEHUM.




Tema 5.11 [IpeoOpa3zoBaHue TPUTOHOMETPUUECKUX BbhIpakeHU. Pemienne
Peenue 3amay. TPUTOHOMETPUUYECKUX YPAaBHEHHI U HEPABEHCTB B TOM UHUCJIE C
OcHOBEI MCIIOJIb30BaHUEM CBOMCTB (DYHKIIUIA.
TPUI'OHOMETPHH. KonTponbnas padota Ne 5 1o reMe «OCHOBBI TPUTOHOMETPHH. 2
TpuronomeTpuyeckue Tpuronomerpudeckue QyHKIIHI)
GbyHKIIH.
Pa3znen 6 IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE 20
Tema 6.1 [Ipenmer ctepeomeTpun. OCHOBHBIC TOHATHUS (TOYKa, MpsMasi, MIOCKOCTbD,
OCHOBHBIE TTOHSTHUS npoctpaHcTBO). OCHOBHBIE akcHOMBI cTepeoMeTpuu. Ilepecekarommecs,
CTEPEOMETPHHU. napajuleJibHble M CKpeuuBarouvecss mpsimble. [Ipu3Hak U CBOWCTBO 2
Pacrnionoxenue npsiMbIX | CKpeIIMBarOIIUXCs NpAMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPBHI.
U TUIOCKOCTEH. KomOuHupoBanHoe 3aHATHE
[TapannensHbie mpsimast u mockocTs. Onpenenenue. [Ipuznak. CoiicTsa (C
Tema 6.2 nokazarenbcTBoM). [Tapannensubie iockoctu. Onpenenenue. [IpusHak.
HapannenBHocn: CaolicTBa (¢ 10Ka3aTeabCTBOM). TeTpasp U ero 3JIeMEeHTEL.
TPAMBIX, HPAMOH 1 [Tapannenenunen u ero 3ueMeHTbl. CBOMCTBA MPOTUBOIIOIOKHBIX TPAHEN U 6
Eﬁgzﬁgzzg& JraroHasien napamienenunena. [locrpoenne ceuennii. Pemenue 3agay.
KoMOuHHMpOBaHHOE 3aHATHE
[lepnienaukynsipHbIe psIMbIE. [TapannenbHble npsiMbIE,
Tema 6.3 NEPIEeHIUKYIIAPHbIE K TUIOCKOCTH. [Ipu3HaKk mneprneHAuKyISpHOCTH MPsIMON
TlepneRmKyIspHOCTE |y pockoctn.  JlokasaTenseTso. [lepneHIUKYISp ¥  HAKJIOHHAS.
TPAMBIX, TPAMOH 1 IlepnieHAUKYIISIPHOCTD mIockocTer. IIpu3Hak NepneHIUKYISAPHOCTH 9
Eﬁggﬁgzzg& mrockocTen. JlokazarenscTBo. PaccTossHUS B IPOCTpPaHCTBE.
KoMOuHHpOBaHHOE 3aHATHE
Tema 6.4 Teopema o Tpé€x nepneHauKyspax. JlokazaTenabCcTBO.
Teopema o Tpéx Yron Mexay NpsMou U IIIOCKOCTBIO. YTOJI MEXY TIIOCKOCTSIMH.
IIEPIECHIUKYJIAPAX. 4




KomOunupoBanHoe 3aHsTHe

IIpodeccuoHaATBLHO-OPUEHTHPOBAHHOE COACPIKAHME

Tema 6.5 (coxep:kaHue MPUKJIATHOTO MOAYJIA)
[lapannenbhete, AKCHOMBI CTepeoMeTpuH. IlepIeHauKyIsSpHOCT, NPSAMOM U IUIOCKOCTH,
NEPIECHANKYJIISIPHBIE,
[apajuIeIbBHOCTh  JBYX  OPSAMBIX,  NEPHNEHAUKYJSIPHBIX  IIJIOCKOCTH,
CKpeIIMBaOIINEC _
npsMbIe. MEPIECHINKYJIIPHOCTD INIOCKOCTEN 4
[IpakTueckoe 3aHsATHE
Pemenue 3anad. IIpssMble U IIJIOCKOCTU B IIPOCTPAHCTBE.
Tema 6.6 [leprieHIUKYJISAPHOCTD U MapAJLIEIBHOCTD MPSAMBIX U IIJIOCKOCTEN.
Pemenne 3aa". | CkpemmBaromuecs npsMble
[IpsiMble M MIIOCKOCTH 2
B IDOCTDAHCTRS KontponeHas pabora Ne 6 mno Teme «llpsamble W TIOCKOCTH B
poctp ' IIPOCTPAHCTBEY
Paznen 7 KoopanHaTsl 1 BeKTOpPHI B IPOCTPAHCTBE 16
Tema 7.1 JleKapTOBBI KOOPAUHATBI B IPOCTPAHCTBE. IIpocTeiinme 3a1auu B
JleKapToBbI KoopauHarax. PaccTosnue Mexay AByMs TOUKaMH, KOOPAUHATHI A
KOOpZIMHATDI B CepeIMHbI OTPE3KA.
MpOCTPAHCTBE. KOoMOMHUDPOBaHHOE 3aHATHE
Paccrosinne mexny
JBYMSI TOUKaMHU.
Koopaunatel cepenvHsl
OTpe3Ka.
Tema 7.2 Bekropsl B nipoctpaHcTBe. CI0KEHUE U BHIYMUTAHHE BEKTOPOB. Y MHOKEHUE
BekTopsl B | BekTopa Ha uucio. Kommmanapaesie BeKTOpbl. CKalsIpHOE MPOU3BEACHUE
MPOCTPAHCTBE.  YTON | gekTOpoB. PasiojkeHHE BEKTOpAa IO TPEM HEKOMIIIAHAPHBIM BEKTOPAM.
MEXIY BEKTOPAMH. | KoopaAWHATBI BEKTOPA, CKAISIPHOE MPOU3BEICHUE BEKTOPOB B KOOPJIMWHATAX, 6
CkasipHoe YroJl MEXJY BEKTOPAMHU, YTOJ MEXKAY MPSAMON U IUIOCKOCTBIO, YTOJ MEXIY




pOU3BEICHHUE MJIOCKOCTSAMHU. Y PaBHEHUE MJIOCKOCTH.
BEKTOPOB. KoMOuHupoBaHnHoe 3aHsTHE
Tema 7.3 IpogeccHonaILHO-OPHEHTHPOBAHHOE COAEP/KAHUE
IIpaxTuKo- (cogep:kanue NPUKJIATHOTO MOIY.JIsA)
OPUEHTHPOBAHHBIE . .
sana ) KoopauHaTtHasg niaocKOCTh. BpluMcieHHME pAacCTOSHUM W IUIOIIAAEd Ha 4
Jauy H )
KOOPIHHATHOI niockoct. KonmyecTBeHHbIE paCUETHI.
IOCKOCTHL. [IpakTruueckoe 3aHsTHE
Tema 7.4 JlekapToBpl KOOpPAMHATBL B IIPOCTPAHCTBE. BEKTOpbl B NIPOCTPaHCTBE.
Perenue saza4. CnokeHME€ U BBIYMTAHME BEKTOPOB. YMHOXKEHHE BEKTOpA HA HYHCIIO.
Koopaunatel u
BEKTOpE! Kommnanaphsie BekTopbl. CKalsipHOE TPOU3BEAEHUE BEKTOPOB. PaznoxxeHue
' BEKTOpa IO TPEM HEKOMIUIaHApHBIM BekTopam. [Ipocreiimme 3amgauu B
koopauHatax. KoopauHaTel BEKTOpa, pacCTOSHUE MEXAY TOYKaMH,
KOOPJIMHATBI CEpPEeMHbl OTpe3Ka, CKaJspPHOE NPOU3BEACHUE BEKTOPOB B 2
KOOPJIMHATAaX, YTOJI MEXy BEKTOPAMH, YIOJl MEXKIYy NPSIMON U TUIOCKOCTHIO,
YTOJ MEX]Y TUIOCKOCTSMHU
Kontponbsnas padota Ne 7 1o Teme «KoopauHaATBI 1 BEKTOPHI B
IIPOCTPAHCTBE»
Pa3nen 8 MHOTrOrpaHHUKHU M TeJIa BPALleHUS 46
Tema 8. 1 [Tonsitue MHOTOTpaHHUKa. Ero sneMeHThI: BepiuHbl, péopa, TpaHH.
Bepiunasl, péopa, rpaiu | Jlnaronans. Cedenne. BoImyKiible H HEBBITYKIIbIE MHOTOTPAHHHUKH. 2
MHOrorpatHHHKa. KoMOMHMPOBAaHHOE 3aHATHE
Tema 8. 2 [Tonsitue nmpusmel. Ee ocHoBaHust u 60KoOBbIE I'paHu. BeicoTa 2

ITpusma, e€




COCTaBJIAOIIUEC, CCUCHHC.

[Ipsimas u mpaBuIIbHAS
MPU3MBI.

npusMsbl. [Ipsmas u HakionHas npusma. [IpaBuiibHas npusma. Ee
CEUCHHE.
KoMOuHupoBaHnHoOe 3aHsTHE

Tema 8. 3
[Tapamnenenunen, KyoO.
CeueHus KyOa,
napaJiesienumnesa.

[Tapannenenunen, cBoWcTBa NPSIMOYIOJbHOIO Hapajenenunena, Kyo.
CeueHnus Ky0a, napajuiesienuIea.
KoMOuHrpoBaHHOE 3aHATHE

Tema 8. 4
[Iupamuna, e€

COCTaBJIAIOIIUC, CCUCHHC.

[IpaBuibHas mupamMuaa.
Yceu€HHas nupaMu/ia.

[Tupamuga u e€ snementbl. Ceyenue nupamMubl. [IpaBuiibHas mupamuja.
YceuéHHas nupamMuaa.
KomOuHupOBaHHOE 3aHATHE

Tema 8.5

boxoBas n moaHas
MMOBEPXHOCTH MTPU3MBI U
MAPaAMUJIBI.

[1nomaas 60KOBOW M MOJHON MOBEPXHOCTH MPU3MBI M TUPAMHU/IBI.
KomOuHupoBaHHOE 3aHITHE

Tema 8.6
CummeTpus B KyOe,
napajiesienumnene,
npu3Me, TupamMue.

CumMeTpuss OTHOCUTENIBHO TOYKH, IPSIMOM, TIIOCKOCTU. CUMMETpHUS
B KyOe, mapasienenurnesie, npu3Me, TupamMmuie.

KomOuHupoBaHHOE 3aHITHE

Tema 8. 7
[Ipumepsl cuMMETpUN B
npodeccun.

IIpodeccuoHaIBHO-OPUEHTHPOBAHHOE COJACPKAHME
(coxep:kaHHMe MPUKJIATHOTO MOAYJIA)
CummMmeTpus B IPUPOJIE, ApPXUTEKTYpPE, TEXHUKE, B OBITY.




HpaKTI/I‘{€CKO€ 3aHATHC

Tema 8. 8
[IpaBunbHBIE
MHOTOTPaHHUKH, UX
CBOICTBA.

IlonsTHE TpaBUIBHOrO MHOrorpaHHuka. CpoiicTBa
IIPaBUJIbHBIX MHOTOI'PAHHHUKOB.
[IpakTueckoe 3aHsATHE

Tema 8. 9

Humuuap, ero
cocTapjsgronue. CeueHus
HWIMHApA.

Hunuaap, ero anemenTsl. CedyeHns UUIMHApPa (MapajieIbHOE OCHOBAHUIO U
ocu). Pa3BépTka mumHpa.
KoMOuHupoBaHnHoOe 3aHsITHE

Tema 8. 10

Konyc, ero
cocrapsronue. CeueHus
KOHYcCa.

Konyc, ero anementsl. CeueHust Konyca (mmapamuieabHOe OCHOBAHUIO U
MPOXOJISIEe Yepe3 BEPIIMHY), KOHUUeCcKue ceueHus. Pa3BépTka KoHyca.
KomOuHupoBaHHOE 3aHITHE

Tema 8. 11

Y ceu€HHbIN KOHYC.
CeueHust yceUEHHOTO
KOHYca.

VYceuénnniit koHyc. Ero odpasyromias u Beicota. CeueHus1 yCeUEHHOTO
KOHYCa.
KomOuHUpOBaHHOE 3aHATHE

Tema 8. 12
[Tap u chepa, ux
CEYEeHUS.

[Tap u cdepa. Bzaumuoe pacnosioxxkenue chepsl u miockoctu. CedeHus
mapa u chepsl.
KomOuHupoBaHHOE 3aHITHE




Tema 8. 13
[Tousatue 00 o00BEME

[Tonsitue 06 06beme Tena. O6beM KyOa U IPSIMOYTOJIBHOTO
napayenenuneaa. O6bemM npu3Mbl U HHIMHAPa. OTHOIIEHHE 00BEMOB

Tena. OtHoeHue

MOT00HBIX TEI.
00BEMOB IO 100HBIX 4
TelL KoMOuHrpoBaHHOE 3aHATHE
Tema 8. 14 O6beMbl mupamMuabl 1 Konyca. Oobem mapa. [lnomnaau noBepxHocTeit Ted.
O0beMBbl M TLIOLIAJH KoMOuHupoBanHoOe 3aHsITHE
MOBEPXHOCTEN TEJI. 2

IIpogeccrnonaIbHO-OPUEHTHPOBAHHOE CO/IEPKAHHE
Tema 8. 15 (conepskaHme NPUKJIATHOTO MOYJIs)
Kombunarmn KoMOMHAIMU Fe€OMETPUYECKHX TEL 4
MHOTOTPAHHUKOB U TEJ

[IpakTHueckoe 3aHsATHE
BpAaIllCHHUS.

IIpodeccnoHAILHO-OPUEHTHPOBAHHOE COJIEPKAHUE
Tema 8. 16 (comep:kaHMe MPUKJIATHOTO MOIYJIA)
['eomerpuueckue Hcnonbp3oBanne KOMOMHAIIMN MHOTOTPAHHUKOB M TEJ BPAIICHUS B 4
KOMOMHALMK Ha IIPaKTUKO-OPUCHTHPOBAHHBIX 3aJa4ax.
HPaKkTHKE. ITpaKkTUUYECKOE 3aHATHE
Tema 8. 17 OObeMbl U IIOMIAIU TOBEPXHOCTH MHOTOTPAHHUKOB U TEJI BpAIICHUS.
Pemenue 3anay. K

OHTpoJibHAsE padoTa Ne 8 mo Teme « MHOTOIpAaHHHMKH U TeJia BpALICHUS»

MHororpasHuKHU U TeNa 2
BpAILICHHUS.
Pa3nea 9 IIpousBoanasi pyHKUMH, €€ IPUMEHEHUE 40
Tema 9. 1 [ToHsiTHE YKHCIIOBOM TMOCIEAOBATEIIBHOCTA U CHOCOOBI €€ 3ajaHusl.
[Tonstue nmpousBoHOM. | CBOMCTBA YMCIOBBIX IIOCHEAOBaTeabHOCTEM. OmnpeneneHue mpejaesa
Onpepnenenue MOCJIEAOBATEILHOCTU. BpIuKCleHHME MPeesoB MOCIeN0BATEIbHOCTEH.




MIPOU3BOHOM. [Ipenen ¢yukiuu Ha OeckoHeuHocTu. Ilpenen QyHKIMM B TOYKE.
[Ipupamenue aprymenta. [Ipupamenue GyHkiuy. 3anadd, NPpUBOISIIINE K
MOHATUIO  Tpou3BOAHON.  OmpeneneHWe  MOPOU3BOJAHON.  AJTOpPUTM
OTBICKAHUS MPOU3BOIHOM.
KomOuHupOBaHHOE 3aHATHE
@opMysnbl W TpaBWIA  HAXOXKICHHUS  MPOU3BOAHBIX  ((hOpPMyIIBI
Tema 9. 2 UG GepeHIIMPOBAHHS).
[Ipon3BoaHBIE CYMMBI,
KomOuHUpOBaHHOE 3aHATHE
Pa3HOCTH, MPOU3BEICHUS
YaCTHOTO.
Tema 9. 3
[Tpoun3BoIHbBIE [Ipoun3BoIHbBIE TPUTOHOMETPUUECKHUX GyHKITUH. [TpounsBoHbBIC
TPUTOHOMETPHUICCKUX MmoKa3aTelbHOW W Jjorapudmudeckord (yHkiui. OmnpeneneHue CI0XKHOM
bymxum, _ ¢yukun. [Tpou3BoaHas CIOKHON QYHKIMH.
MoKa3aTeIbHOU u
. KomOuHupoBaHHOE 3aHITHE
JorapupMuIecKon

¢bynkuuii. [TponsBogHas
CJI0KHOM (PyHKIHUU.

Tema 9. 4
[MousTHE O [Tonarue HenpepbiBHON GyHKIMU. CBOWCTBA HENPEPHIBHOW (YHKIUU.
HEMPEPBIBHOCTH CBsi3p M@Ky HENPEPBIBHOCTHIO W TUDPEpeHIMPYeMOCThI0 (QYHKIIUA B
Gynkmu. Meron TOYKE. AJITOPUTM PEIISHHUS] HEPABEHCTB METOJIOM MHTEPBAJIOB.
WHTEPBAJIOB.

KomOuHUpOBaHHOE 3aHATHE
Tema 9.5 ['eomeTpuyeckuid CcMbICT TPOU3BOAHOM (DYHKIMM - YIJIOBOM
['eomerpuueckuit

CMBICJI IPOU3BOTHOM.

ko3 uiMeHT KacarteabHOM K rpaguKky GYHKIMM B  TOUKE.

YpaBHEeHUE KacaTelbHOU Anroputm

K rpaduky QyHKIUU.
COCTaBJICHUS YpaBHEHHsI KacaTenbHo K rpaduky dyHknuu Yy = f(X.)




KoMOuHupoBaHHOe 3aHsTHE

Tema 9. 6
DduznuecKkuil CMBICT
IIPOU3BOJTHOM B

dusnyeckuii  (MEXaHUYECKUH) CMBICI IPOM3BOJHONM — MrHOBEHHAs

CKOpPOCTh B MOMEHT BpeMeHH t: V(t)=S'(t).

npodeccuoHambHbIX
3aJla4ax.
Bo3pactanue wu yObiBaHWe (YHKIIMH, COOTBETCTBHE BO3pACTaHUS U
yObIBaHUS (PYHKIIUM 3HAKY MPOU3BOJHON. DKCTPEMYMbI (PYHKIIMH — TOYKH
Tema 9. 7 MakCMMyMa W MuUHUMyYMa OGyHKkiuu. [loHATHE TPOU3BOJHON BBICHIETO
MOHOTOHHOCTb MOpsAJIKA, COOTBETCTBHE 3HAKa BTOPOM MNPOU3BOAHOM  BBITYKJIOCTH

¢dynkuuu. Touku
KcTpeMyMa (YHKIIHH.

(BOrHyTOCTH) (PYHKIIMHM Ha OTpe3Ke. 3aJayd Ha MaKCUMyM M MUHHMYM.
[loHaTHE acCUMMTOTHI, CIIOCOOBI UX OMNpeeaeHUs. AJITOPUTM HUCCIICIOBAHUS
GyHKIMA U TOCTPOCHMs ee Tpaduka ¢ MOMOIIBIO Mpou3BoaHON. J[poOHO-
JTuHelHas QyHKIHS.

KoMOuHupoBaHHOE 3aHsTHE

Tema 9. 8
HccnenoBanrie pyHKIu
U TOCTPOCHHE
rpauKOB.

UccnenoBanue GyHKIMI HA MOHOTOHHOCTh M TIOCTpPOEHHE TpadUKOB.
KomOuHupoBaHHOE 3aHITHE

Tema 9.9
HawunOoseniee u
HauMEHbIIIEE 3HAYCHUS

GyHKIUH.

Haxoxxnenne HanOoIbIIero 1 HAMMEHBIIET0 3HAUCHUN (PYHKITHH.
KomOuHUpOBaHHOE 3aHATHE

Tema 9. 10
HaxoxneHnue
ONTUMAJIBbHOTO
pe3ysibTaTa ¢ MOMOIIbIO
MPOU3BOJIHOM B
MPAKTUYECKUX 3a7avax.

IIpodeccuoHaIBbHO-OPUEHTHPOBAHHOE COJACPIKAHME
(coxep:kaHMe MPUKJIATHOTO MOAYJIA)

Haunbonbinee u HauMeHbIee 3HaUeHUST (DYHKIUH.
IIpakTHueckoe 3aHsTue

Tema 9. 11




Pemenne 3agau.
[IpousBoaHas GyHKIUH,

@opMysibl M NOpaBWIA  HAXOXKIEGHUS  MPOU3BOJAHBIX  ((hopmMyIbl
muddepenmpoBanus).  McciaemoBanne — GyHKIMA € TIOMOIIBIO

¢€ IPUMCHCHHC. npousBoaHoi. MccnenoBanue QyHKIUI U TIOCTPOECHHE TPA(HUKOB. 2
KontponmsHas padora Ne 9 mo Teme «lIpomsBomnas dyHkimu, ¢
MIPUMEHECHUEY

Pazzen 10 IlepBooGpa3Has GyHKINH, €€ NPUMEHEHUE 14
3agada 0 BOCCTAHOBJICHUU 3aKOHA JBUKECHHS IO U3BECTHON CKOPOCTH.

Tema 10. 1 [Tonsitue uaTerpupoBanusi. O3HaKOMIICHHUE C TIOHSTUEM TIEPBOOOPA3HOM 115

Ileps azHas .

epBooOpas o ¢bynknun y = f(X). Pemrenue 3a1a4 Ha CBsI3b IEPBOOOPA3HOM U €€

OCHOBHOE CBOMCTBO . . .

. MIPOU3BO/IHOM, BEIYUCIICHUE TTIEPBOOOpa3HOM 715t JaHHOHM (yHKIMuU. Tabnuna
nepBoOOpa3HoOM. 2
TTpaBHIa HAXOKICHHS dbopmyI 17151 HaX0XKACHUS TTepBO0Opa3HbIX. M3yueHue nmpaBuiia BEIYUCICHUS
epBOOOPA3HOM. NepBOOOPA3HOM.

KomOuHupoBaHHOE 3aHITHE
3amauu, OPUBOJAIIME K TMOHATUIO OIPENEIEHHOTO HWHTErpaisa - o
Tema 10. 2 BBIUMCIICHUM IUJIONIAAU KPUBOJMHEWHOW Tpameuuu, O NepeMelleHUU
[Lnomane n . 2
o . touku. llonsTue onpenenénHoro wuHrerpaina. [‘eomerpuyeckuil u
KPUBOJIMHENHOM .
dbusznueckuii cMpIci onpeaeaeHHoro unrerpana. ®opmyna Hetotrona—
tpaneuuu. opmyia 5
Herorona-JIeliOHuLA. Jleiibuuma.
KomOuHupoBaHHOE 3aHITHE
Tema 10. 3
Heonpenenénusiii u [TonsiTue HEONPEAEIEHHOIO VHTErpala. Heonpenenénupiii 51
OHpeI[eJIéHHHﬁ OHpeﬂeHéHHBII;'I HHTCTPAJIbI. 2
MHTErpabi KomMOuHupoBaHnHOE 3aHsATHE
Tema 10. 4
IMoasTHE 06 ['eoMeTprUueCcCKni CMBICIT ONPEAECIEHHOTO UHTETPAIA.
2

OIPEECIEHHOM
VHTETPAJIE KaK IIOIAan

KomOuHupoBaHHOE 3aHITHE




KPUBOJIMHEMHOU

Tpaneiuu.
IIpodeccnoHaIbLHO-OPUEHTHPOBAHHOE CO/IEeP:KAHUE
10 (comepxaHue MPUKJIATHOTO MOTYJIA)
Tema 10. 5 .
. . ['eomeTpudecKuii CMBICI OMpeaeaeHHOro uHTerpana. dopmyna 4
OnpenenéHHbIN .
Hpiorona - JleiiOnuma. Pemenune 3amad Ha nOpuUMEHEHHE
UHTErpaj B )KU3HU.
MHTErpala JJisd BBIYUCICHUS (PU3NUECKUX BETMYMH U TUIOMIAICH.
[IpakTHueckoe 3aHsATHE
Tema 10. 6 [lepBooOpa3Hast (yHKIMH, TIpaBUiia HAXOXKIEHUS IePBOOOpa3HOM, ¢
Pemenne 3anau. IIPUMEHEHHUE.
IlepBooGpasHast Kontponrsnas padora Ne 10 mo teme «IlepBooOpasznas pyHkiuu, eé 2
byHKIIH, €& MIPUMEHECHUE
MIPUMEHEHHUE.
JJIeMeHTbl KOMOMHATOPMKH, TEOPUH BEPOSITHOCTEH U 26
Pazgen 11 MATeMATH4YE€CKOI CTATUCTUKHU
Tema 11. 1
OCHOBHBIC TOHATHS [lepecTaHOBKH, pa3MEIEHHUS, COYETAHHS. 4
KOMOMHATOPHKH. KoMOuHupoBaHHOE 3aHsATHE
Tema 11. 2 CoBMecCTHBIE M HECOBMECTHBIE COOBITHS. Te€opeMbl O BEPOSITHOCTH
CoOpniTHe, CyMMBI  COOBITUH. YCIOBHas BEPOATHOCTh. 3aBUCHUMBIE W
BEPOATHOCTE COOBITHS. | yosapycimpie cOOBITHS Teopembl 0 BEPOSITHOCTH MPOU3BEIACHUS
CioxeHnue u .
COOBITHA.
YMHOXCHHE 4
BEpOATHOCTEIA. KoMOuHupoBaHHOE 3aHsATHE
Tema 11. 3 . .
OTHOCHTENbHAs YacToTa COOBITHSI, CBOWCTBO €€ YCTOWYMBOCTH.
BeposTtHOCTh




npodeccruoHalb Craructuyeckoe onpenesneHne BeposATHOCTU. OLeHKa BEPOATHOCTH
HBIX 33/a4. COOBITHS.
[IpakTueckoe 3aHsATHE
Tema 11. 4 Bunpl cinyyailHeix BenmuuH. OnpeesieHne TUCKPETHOM CilydailHOM
JlMcKpeTHasCydaiiHasd | penuuuHEl.  3aKOH — pacHpefeNeHds —AUCKPETHOH — CIydaifHol
BCJMHUIHA,  3aKOH €€ | penpaymel. Ee uncaoBble XapaKTepUCTUKA. 4
paCTpeACITCHHA. KoMOuHupoBaHHOE 3aHATHE
Tema 11. 5
3amauun Bapuanmonnsiit psa. [lonuron wactor u rucrorpamma. CTaTUCTHYECKHUE
MaTeMaTHYECKOH XapaKTEPUCTUKU PsiJia HAOIIOAaeMbIX JaHHBIX. 4
CTATHCTHKHM. KoMOuHupoBanHoOe 3aHsITHE
IIpogeccnoHAIBLHO-OPUEHTHPOBAHHOE COAEPKAHHE
(comepxaHue MPUKJIATHOTO MOTYJIA)
Tema 11. 6 [lepBruyHas 00paboOTKa CTaTUCTHUECKUX JaHHBIX. [ paduueckoe ux
CocraBnenue Tabimi u npeacrapieHne. HaxoxaeHue cpeTHuX XapakTepPUCTHK, 4
AAarpaMm Ha MPaKTUKE. | gaQrogaeMbIX JaHHBIX.
[IpakTueckoe 3aHsATHE
Tema 11.7
Pemienue 3anau. OnemenTsl kKoMOuUHaTOpHUKU. COOBITHE, BEPOSITHOCTD COOBITHS, CIIOKEHUE U
DneMeHTbI YMHOKEHHE BEPOSTHOCTEN.
KOM6HHaTOprKH’ TCOPMM | Kontponbhast padora Ne 11 1o Teme «DIeMEHTh KOMOMHATOPHKH, TEOPHH 2
BeposATHOCTEH HV BEPOSITHOCTEW U MATEMAaTUUECKON CTATUCTUKN
MaTeMaTH4eCKON
CTaTUCTHKHU.
Pasznen 12 MHo:xecTBa. JjIeMeHThI TeOpuM rpagdos 10
[Tonsitue muoxkectna. [logMHOkecTBO. Onepanuu ¢ MHOKECTBaMHU.
Tema 12. 1
MHOKECTRA KomMOuHupoBaHnHOE 3aHsATHE 5




IIpodeccuoHaIBLHO-OPUEHTHPOBAHHOE COACPKAHME

Tema 12. 2 (comep:kaHMe MPUKJIATHOTO MOILYJIA)
Oneparnuu ¢ Onepanyu ¢ MHOXECTBaMHU. PellieHne mpukiaaHbIx 3a1a4. 4
MHOJKCCTBaAMHU. [IpakTueckoe 3aHsATHE
Tema 12. 3 [Tonsitue rpada. CesasubId rpad, 1epeBo, MUKI rpad Ha TUIOCKOCTH.
I'padwr. [IpakTrueckoe 3aHsTHE 2
geMa 12.4 Omnepannn ¢ MHO)kecTBaMH. ONMCaHNE PEaJbHBIX CUTYaluH €
CLICHUE 3a1a4.
Mruoxkectsa. [pader u | OMOIIBIO MHOXKECTS. [Tpumenenue rpad)oB K peLICHUIO 3ajad.
’ 2
UX IPUMEHECHHUE. Kontponenas pabora Ne 12 mo teme «MHoxkecTBa. I'padbl m ux
IIPUMEHEHUE
p 13 KoMmiekcHble unciia 6
aszjeln
[TonsiTne xomriekcHoro uyucia. ConpspkKeHHbIE KOMIUIEKCHBIE YHCIa,
Tenma 13. 1 MOZYJIb U apTyMEHT KOMIUIEKCHOTO 4ncia. Popma 3amucu KOMILIEKCHOTO
K yucina  (reoMeTpuyeckas,  TpUTOHOMETpUYecKas,  aireOpandeckas).
OMIUIEKCHBIE YHCJIA. . 2
Apudmernueckue 1eUCTBUS C KOMIUIEKCHBIMU YHCIIAMHU.
KomOuHupoBaHHOE 3aHITHE
Tema 13. 2 BrinosHeHne pacyeToB ¢ MOMOILBIO KOMIUIEKCHBIX uncel. [Ipumepsl
[Ipumenenue WCIIOJIb30BaHUsl KOMIUIEKCHBIX YUCE.
KOMIUIEKCHBIX YUCE. [IpakTrueckoe 3aHsTHE 4
Pa3znen 14 YpaBHeHUS U HEPABEHCTBA 28
Tema 14. 1 PaBHOCMIBHOCTD ypaBHEHUM H HepaBeHCTB. Onpenenenus. OCHOBHbIE
PABHOCHILHOCTE TEOPEMBbI PABHOCHIILHBIX MEPEXO/aX B YPABHEHMSX M HEPABEHCTBAX.




YpaBHEHUM U
HepaBeHCcTB. OOmme
METO/Ibl PEIICHUS.

OOmue MEeToaBl pelIeHUs YpaBHEHUW: MEpexo] OT paBeHCTBa (DYHKIUU K
PaBEHCTBY apryMEHTOB JJII MOHOTOHHBIX (DYHKITHI, METOJ] Pa3JIOKCHUS Ha
MHOKHTEJIM, METOJ BBEJICHUS HOBOW TIEPEMEHHOW, (YHKIIMOHAIHHO-
rpauIecKuil METO/I.

KoMmOuHupoBaHHOE 3aHITHE

Tema 14. 2 OOmue MeToAbl pElICHHs HEPaBEHCTB: MEPEXOJ OT CPABHEHUS 3HAYECHUU
['padmyeckuit  meton | QyHKIUN K CpPaBHEHHIO 3HAYCHHUM apryMEHTOB JJIi MOHOTOHHBIX (DYHKIUH,
peleHus ypaBHEHUH, | METOJT MHTEPBAJIOB, (PYHKIMOHAIbHO-Tpaduueckuit merona. ['paduueckuit
HEPABEHCTB. METOJ PEILICHUSA YPABHEHUN U HEPABEHCTB.

KomOuHMpoBaHHOE 3aHATHE
Tema 14. 3 Onpenenenue Moayns. PackpeiTue MOIynst TO ONPEACIICHUIO.
YpaBHeHus n [IpocTenmme ypaBHEHUS U HEPABEHCTBA ¢ MoayJieM. [Ipumenenune
HEPABEHCTBA C PaBHOCWIBHBIX MEPEXOAOB B ONPEACIECHHBIX TUIAX YPABHEHHUU U
MOJTYJIEM. HEPABEHCTB C MOYJIEM.

Kom0OunMpoBaHHOE 3aHATHE
Tema 14. 4 3HAaKOMCTBO ¢ mapameTpoM. lIpocreilime ypaBHEHHs W HEPABEHCTBA C
YpaBHeHusa u apaMeTPOM.
HCpaBCHCTBA € KoMOuHrpoBaHHOE 3aHsATHE
napaMeTpaMu.
Tema 14. 5 IIpogeccnoHAIBLHO-0PUEHTHPOBAHHOE COePKAHHE
CocraBienue 1 (comepxaHue MPUKJIATHOTO MOTYJIA)
peUICHNC Pemenue TekcTOBBIX 3a/1a4 TPOPECCHOHATILHOTO COICPKAHUSI.
npoeccHOHANBHBIX [IpakTrnueckue 3aHATHUSA

3a7a4 C IIOMOIIBIO
YPaBHEHHUM.

Tema 14. 6
Pemienue 3amay.
YpaBHEHUS U
HEpaBEHCTBA.

OO01m1e MeTo bl PENICHNS YPaBHCHU. Y paBHEHUS U HEPaBEHCTBA
C MOJYJIEM U C MMapaMeTpamu
HroroBas koHTposibHast padota Ne 13




IIpome:xyTounas arrecranus (AK3AMEH)

KoHcyabTanuu K 3K3aMeHy

BCEI'O
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3. YCJIOBUSA PEAJIM3ALINU TITPOT'PAMMDbBI
OBIIEOBPA3OBATEJBHOMAUCIUIIJIMHBI
3.1. Jlasm peaau3zanud NporpaMmbl JIMCUMILUIMHBI  JOJKHBI  OBITh
MpeayCMOTPEHBI CJIeAYIOIIHe CeNUaTbHbIe MOMeIeHus :
Peanmzamus mporpamMmbl JUCIHHUIUIMHBI TpeOyeT Hamuumsi y4eOHOTO KaOWHeTa
MaTEeMaTHUKH.
O6opynoBanue yueOHOro KaOUHeTa:
- TIOCaJJOYHBIE MECTA 10 KOJIMYECTBY O0yUaIOIINXCS;
- pabouee MEeCTO MPEernoaaBaTels;
- KOMIUJIEKT y4€OHO-HATJISITHBIX TOCOOUIA;
- KOMITJIEKT 3JICKTPOHHBIX BHICOMATECPUATIOB;
- 3aJlaHuA JJIs1 KOHTPOJIBHBIX PadoT;
- mpoeccoHaTEHO OPUEHTUPOBAHHBIC 3a/1aHMUS,
- MaTepuaibl IK3aMEeHa.
TexHuueckue cpeacTra 00ydeHusI:
- IEPCOHAIILHBIN KOMIBIOTEP C JIMIICH3UOHHBIM IMPOTPAMMHBIM 00eCIIeUeHUEM;

- TIPOEKTOP C IKPAHOM.

3.2. UudopmanmoHHoe obecneyeHne 00yueHust

1. Jlnga peanuzauuu OporpaMmbl OMOIMOTEUHBIH (OHA 00pa3oBaTesbHON
OpraHu3alliy JI0JKEH UMETh NeYaTHbIE W/MIIM 3JIEKTPOHHbIE 00pa3oBaTelIbHbIE U
UH(GOPMAIIMOHHBIE  PECYPChbl, PEKOMEHJOBAaHHBIE I HCIOJb30BAaHUS B
00pa30BaTeIbHOM INPOLIECCE, HE CTapILe IATH JIET C MOMEHTA U3/1aHNUs.

2. PexomeHnyemble neyaTHbIC U3JIaHus o peanuzanuu
o0mieoOpa3oBaTeabHON  JUCIHUIUIMHBL — MPEACTAaBIEHBl B METOJUYECKHX

PCKOMCHAAMUAX 110 OpraHru3alu 06y‘I€HI/I$[.



OCHOBHbIE HCTOYHUKH:
Jaist 00ydaromuxcs

1. Anumos HI.A. u 1p. Maremaruka: anredpa 1 Hadajaa MaTeEMaTH4YECKOro
aHanu3a, reoMeTpus. Anredpa v Hayaia MaTeMaTH4ecKoro aHanusa (0a30BbId U
yriyoneHHbiit ypoBan). 10—11 kmaccel . — M., [Ipocsemenue. - 2023, 464c.

2.Atanacsn JI.C., bByry3os B. ®@., Kagomues C.b. u ap. Martemaruka:
anrebpa U Hayana MareMarnudeckoro ananusa. ['eometpus. ['eomerpust (6a30BbIit
u yriyoneHusiid ypoBuu). 10—11 kmaccer. — M., [IpocBemenue. - 2023, 255c.

3. bammakoB M.M. MaTtemaTnka: y4eOHUK JIJISl CTYACHTOB YUPEKICHHH
cpeaHero nmpodeccuoHaibHOro odpaszoBanus. — M., 2023, 368c.

4 bammakoB M.U. Marematuka. COOpHUK 3a7a4 MpOoQHIIbHOM
HapPaBJIEHHOCTU: yueOHOE OCOOHEe I CTYJIEHTOB YUPEKIACHUN CPETHETO
npodeccruonanbHoro oopazopanus. — M., 2022, 175c.

5.bammMakoB M.U. MaremaTuka. 3ajjauyHuk: yueOHOE Tocooue aJis
CTYACHTOB YUPEXJIECHUIN CpEeAHEro MpodeccCuOHAIBHOTO 00pa3oBaHus. — M.,
2022, 197c.

6.bammaxoB M.1. Marematuka. neKTpOHHBIN y4€OHO-METOINYECKUMA
KOMIUIEKC JUJIsl CTYICHTOB YUPEXACHUN CpeIHEro npohecCuoHaIbHOTO

oOpazoBanus. — M., 2020, 164c.

7 .bammaxoB M.U. Maremaruka (6a30BbIiii ypoBeHs). 10 kimace. — M.,
2022, 234c.

8. bammmaxoB M.I. Marematuka (6a30BsIif ypoBeHs). 11 kmacc. — M.,
2022, 258c.

9. bammakoB M.U. Anrebpa u Hauana ananusa, reomerpus. 10 kimacc. —
M., 2022, 362c.

10.bammakoB M.. MaTtematuka (6a30Bb1ii ypoBeHb). 10 kiacc. COopHUK
3aja4: yueOHoe mocodue. — M., 2022, 167c¢.
11.bammakoB M.U. MaTtematuka (6a30BbIit ypoBeHb). 11 kimacc. COopHUK

3amad: y4eb. mocobue. — M., 2022, 156¢.



12. I'yce B.A., I'puropses C.I'., UBonruna C.B. Maremartuka mis
npodeccuil ¥ crenuanTbHOCTEN COMATbHO-IPKOHOMUYECKOTO MpoduIsi: yueOHUK
JUISL CTY/ICHTOB YUPEXJIECHUM cpelHero mpodeccuoHaibHOro 00pazoBanust. — M.,
2022, 389c.

13.Komsrun FO.M., TkaueBa M.B, ®enepora H.E. u 1p. Marematuka:
anredpa ¥ Havajga MaTeMaTHIeCKOro aHaym3a. Anredpa u Hadaia
MaTeMaTHYECKOro aHanu3a (0a30BbIi U yriryOaeHHbIN ypoBHM). 10 Kiace / o
pen. A. b. Xuwxuenko. — M., 2022, 236¢.

14 Konsrun FO.M., TkaueBa M.B., ®eneposa H.E. u np. Maremaruka:
anredpa U Hayajda MaTeMaTH4eCcKoro aHayimza. Airedpa U Hayaia

MaTeMaTHYECKOro aHanu3a (0a30BbIi U yriryOiaeHHbIN ypoBHM). 11 kiace / moj

pen. A. b. KXwmwxkuenko. — M., 2022, 268c.

st mpenogaBareJiei

1. ®enepanbhbiii 3akoH OT 29.12.2012 Ne 273-®3 «O6 oOpazoBaHuu B
Poccniickon @enepanum».

2. [Ipuka3z MunuctepctBa o6pazoBanus u Hayku P® ot 29.12.2014 Ne 1645
«O BHecenuu u3Menennit B [Ipukaz MunucrepcTsa 00pa3oBaHus U HAYKH
Poccuiickoit @eneparuu ot 17.05.2012 No 413 «OO0 yTBepxkACHUU
(benepanbHOro rocy1apCTBEHHOI0 00pa30BaTeNIbHOTO CTaHIapTa CPEIHETO
(moJiHOT0) 00IIETO 0OPA30BAHMUS ».

3. [Tucemo JlemaprameHTa rocy1apCTBEHHOM MOJUTHKY B cpepe MOATOTOBKU
pabouux kaapos u JAI1O Munuctepcta o6pa3zoBanus u Hayku P® ot 17.03.2015
Ne 06-259 «Pexomenaanuu no opraHu3aly MOJIyYeHUs: CPEAHEro OOLIETO
oOpa3oBaHMsl B IIpejiesiaX OCBOCHUS 00pa30BaTENIbHbBIX TPOrPAMM CPETHErO
npodeccuoHanbHOro 00pa3oBaHus Ha 0a3e OCHOBHOTO OOILEro 00pa3oBaHUs C
ydueToM TpeboBaHul (heiepaabHbIX TOCYAapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJIapPTOB U MOJIy4aeMon Mpoheccuu Win CIeHaTbHOCTHA CPETHEr0

po(eCcCHOHATILHOTO 00pa30BaHUS.



4. bammvakoB M.U. MaremaTuka: KHUTa JJIs1 IPENOAABATEIISA: METOIMUYECKOE
rmocooue. — M., 2022, 98c.
5. bammakos M.U., Lpiranos 111.1. Metoaudeckoe mocoOue Al MOArOTOBKH
k EI'D. — M., 2022, 130c.
HuTepHeT-pecypcehl
1. www. fcior. edu. Ru (MudopmanmonHbie, TPEHUPOBOYHBIC H KOHTPOJIEHBIC
MmaTepuabl) (nata oopamienus 02.05.2025).
2. www. school-collection.edu.ru (Emnnas  xomtekmuu  UQPOBBIX
oOpa3oBaTelbHBIX pecypcoB) (mata oopamierus 02.03.2025).
3. ®enepanbubiii mopran "Poccuiickoe oOpasoBanue" - http://edu.ru (marta
obpamenus 02.04.2025).
4. Pecypcel, npencrasieHnbie Ha nopraige DIUOP (DepepanbHblil 1EHTP
MHPOPMAIMOHHBIX 00pa3oBaTelbHBIX pecypcoB) — http://fcior.edu.ru
http://eor.edu.ru (marta oopamenus 01.03.2025).

5. Karanor o6pa3oBaTenbHBIX pecypcoB cetu WHTepHET Mg HIKOIBI -

http://katalog.iot.ru/ (nara oopamenuus 02.03.20245.

6. Karamor yueOHHKOB, 000PY/I0BaHHS, SJIESKTPOHHBIX PECYPCOB IS OOIIETro

obpasoBanus - http://ndce.edu.ru/ (mara obpamienus 02.03.2025)

7. Enunas komekius nudpoBbIX 00pa3oBaTeIbHBIX pecypcos - http://school-

collection.edu.ru/ (nata ooparmenus 21.03.2025).

8. Ilopran "EmmHoe OKHO jocTynma K oOpa3oBaTelbHBIM pecypcam’ -

http://window.edu.ru/ (nata oopamenus 12.03.2025).

9. Poccuiickuit o01ieo0pazoBatenbHbiii mopran - http://school.edu.ru/ (mata

obpamenus 12.03.2025).

10.®enepanpHblii 1IeHTp WHGOPMAIIMOHHBIX 00pa30BaTEIbHBIX PECYypCOB-

http://eor.edu.ru/ (nata obpaienus 12.04.2025)

11.Bcepoccuiickuii  MuaTepHer memcoer - http://pedsovet.org/  (mara
obparienus 12.04.2025)



http://eor.edu.ru/
http://pedsovet.org/

4. KOHTPOJIb

N OHLEHKA

OBIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI

PE3YJbTATOB

OCBOEHUA

KoHTpoJIb M OlleHKA Pe3yJIbTaTOB OCBOEHHSI 00111e00pa30BaTeIbHON

AUCHUIIIMHBI PACKPBIBAOTCA YCPE3 JUCHHUIINIMHAPHBIC PC3YJIbTATHI,

HaIpaBJeHHbIC Ha (HOPMUPOBAHKE OOIIMX U MTPO(PECCHOHATBHBIX KOMITETCHIIHM

TI0 pa3/ienaM U TeMaM COfIep)KaHusl ydeOHOTo MaTepHraa.

THUIT OHEHOYHbIX
KOMIIETEHLIM A PA3JIEJI /| TEMA MEPOIIPUATUI

P-2,Tems 2.1,2.2,2.3,
OK O1. Boibupars IT-o/c, 2.6 TectupoBanue
CIIOCOBHI PElleHHsT 32724 P-4, Temn1 4.1, 4.2, 4.3, YcTHBIN onpoc

5 44,45,4.6,4.7 MarteMaTH4YeCKUHN

MpOheCCHOHAILHOHR P-5, Temn1 5.1, 5.2 JUKTAHT
EATEIIBHOCTH P- 6, Temsn1 6.1, 6.2, 6.3, NuauBuyanbHas
IPUMEHHTEIBHO K 6.4,6.5,6.6,6.71II-0/c, 6., | camocroATenbHas

6. 89, 6.10 II-o/c, 6.11 pabota
Pa3ITIHBIM KOHTEKCTaM P- 8, Temn1 8.1, 8.2, 8.3, [IpencraBnenue

8.4,8.5, 8.6 P- | pesynbraToB

9, Tems1 9.1, 9.2, 9.3,
9.4,9.5

P- 10, Temsl
10.1,10.2,10.3,10.4

P- 11, Temsr
11.1,11.2,11.3 IT-o/c,

P- 12, Temsl
12.1,12.2,12.3,12.4

P- 13, Temsl
13.1,13.2,13.3,13.4,13.5
P - 14, Temsr
14.1,14.2,14.3,14.4,14.5

IPaKTUYECKUX padOT
KoHntposnbHas padorta

Breimmonaenue
DK3aMEHAIIMOHHBIX
3aJIaHuN

OK 02. Ucmionp3oBarh
COBpPEMEHHBIE CPEJICTBA

P-1, Temn1 1.2, 1.3, 1.4.
P-2,Temn 2.1,2.2,2.3,

TectupoBaHue




MOMCKa, aHaIM3a U

IT-o0/c, 2.6

YceTHBIN 01TPOC

WHTEPIPETALNU P-4, Temr1 4.1, 4.2, 4.3, MaremaTu4ecKui
uHpopMaIuu, u 4.4,45,4.6,4.7 IUKTAHT
nH(pOpMaITMOHHBIE P-5, Tempr 5.1, 5.2 NupuBunyanbHas
TEXHOJIOTHH IS P- 6, Temr1 6.1, 6.2, 6.3, CaMOCTOSTESIIbHAS
BBITIOJIHEHUS 3a7a4 6.4,6.5,6.6,6.7 [1-o/c, 6., | pabora
npodeccuoHaTbHON 6. 89, 6.10 I1-o/c, 6.11 [IpencraBnenue
JIeATEeIILHOCTH P- 8, Temn1 8.1, 8.2, 8.3, pEe3yJIbTaTOB

8.4,8.5, 8.6 MPAKTUIECKUX pabOT

P-9, Temr1 9.1,9.2,9.3, | KonTponwsHas pabota

9.49.5 Brimmonnanenue

P- 10, Temsr SK3aMEHAIIMOHHBIX

10.1,10.2,10.3,10.4 3az1aHui

P- 11, Temsr

11.1,11.2,11.3 IT-o/c,

P- 12, Temsl

12.1,12.2,12.3,12.4

P- 13, Temsl

13.1,13.2,13.3,13.4,13.5

P - 14, Temsr

14.1,14.2,14.3,14.4,14
OK 03. ITnmaaupoBath u P-2, Temr1 2.1,2.2,2.3,2
peanu30BbIBaTh [T-o/c, 2.6 TectupoBanue
COOCTBEHHOEC P-4, Temn1 4.1, 4.2, 4.3, YcTHBIN ompoc
poheCCHOHAIBHOE U 4.4,45,4.6,4.7 MareMmaTnyecKkui
JIMYHOCTHOE Pa3BUTHE, P-5, Tems1 5.1, 5.2 JIMKTAHT
npeanpuHuMartenbekyr | P-6, Temsl 6.1, 6.2, 6.3, NuauBuayanbHas
JIEATEIILHOCTD B 6.4, 6.5, 6.6, 6.7 I1-o/c, caMOCTOsATEILHAs
npodecCuOHATbLHON 6.8, 6.9, 6.10 I1-o/c, 6.11 pabota
cdepe, UCTIOIB30BaTh P- 8, Temn1 8.1, 8.2, 8.3, | IIpencraBinenue
3HaHus 1o punancosoit | 8.4, 8.5, 8.6 pe3ybTaToB

I'paMOTHOCTH B
Pa3INYHbIX ) KU3HCHHBIX
CUTYyalHsiIXx

P-9, Temn1 9.1, 9.2, 9.3,
9.4,9.5

P-10,Temsbl
10.1,10.2,10.3,10.4
P-11, Temsl
11.1,11.2,11.3 IT-o/c,
P-12 Tewmsl
12.1,12.2,12.3,12.4

MPAKTUYECKUX padOT
KonTtponbHas pabota

Breimmonaenue
DK3aMEHAIIMOHHBIX
3aJlaHuU




P-13, Temnr
13.1,13.2,13.3,13.4,13.5
P-14, Temnr
14.1,14.2,14.3,14.4,14.5

0K 04. DddexTturHO
B3aMMOJICHCTBOBATh U
paboTaTh B KOJIJIEKTUBE U
KOMaH/1e

P-1, Temsr 1.2, 1.3, 1.4.
P-2, Temsr 2.1, 2.2,2.3,

IT-o/c, 2.6
P-4, Temr1 4.1, 4.2, 4.3,
4.4,45,4.6,4.7

P- 5, Temn1 5.1, 5.2

P- 6, Temsn1 6.1, 6.2, 6.3,
6.4,6.5, 6.6, 6.7 II-o/c, 6.,
6. 89, 6.10 IT-o/c, 6.11

P- 8, Temn1 8.1, 8.2, 8.3,
8.4,85,8.6

TectupoBanue
YCTHBIN OnpocC
Marematuueckum
JUKTaHT
NunuBunyansHas
CaMOCTOSITEIIbHAS
pabota
IIpencrasinenue
pe3yIbTaToB
MPaKTUYECKUX padOT
KoHnTtposnbHas padorta

P-9, Temn1 9.1, 9.2, 9.3, Brinonnenue

9.49.5 AK3aMEHAIMOHHBIX

P- 10, Temsl 3a1aHuH

10.1,10.2,10.3,10.4

P- 11, Temsr

11.1,11.2,11.3 IT-o/c,

P- 12, Temsl

12.1,12.2,12.3,12.4

P- 13, Temsl

13.1,13.2,13.3,13.4,13.5

P - 14, Temsr

14.1,14.2,14.3,14.4,14
OK 05. OcymiecTBisTh P-1, Temn1 1.2, 1.3, 1.4. TectupoBanue
YCTHYIO Y IUCBMEHHYIO P-2,Temn 2.1,2.2,2.3, YcTHBIN O1TpocC
KOMMYHUKAIIUIO Ha IT-ol/c, 2.6 MaremaTuyeckui
rocyaapcTBeHHOM si3bike | P-4, Temb1 4.1, 4.2, 4.3, JIUKTAHT
Poccuiickoii @enepannu | 4.4, 4.5, 4.6, 4.7 NunuBuayanbHas
c yuetom ocobernocrerr | P- 5, Temnr 5.1, 5.2 CaMOCTOSITENIbHAS
COILIMAJIBLHOTO U P- 6, Temn1 6.1, 6.2, 6.3, pabota
KYJbTYpPHOTO KOHTEKCTa | 6.4, 6.5, 6.6, 6.7 I1-0/c, 6., | IIpenacraBnenue

6. 89, 6.10 I1-o/c, 6.11

pE3yNbTATOB




P- 8, Temrr 8.1, 8.2, 8.3,

MPaKTUYECKUX padOT

8.4,85,8.6 KoHnTtponbHas pabota

P-9, Temn1 9.1, 9.2, 9.3, Brimonnenue

9.4,9.5 AK3aMEHAIIMOHHBIX

P- 10, Temsl 3a/1aHAH

10.1,10.2,10.3,10.4

P-11, Temnl

11.1,11.2,11.3 IT-o/c,

P- 12, Temsr

12.1,12.2,12.3,12.4

P- 13, Temsr

13.1,13.2,13.3,13.4,13.5

P - 14, Temsr

14.1,14.2,14.3,14.4,14
OK 06. ITposiBisITH P-1, Temn1 1.2, 1.3, 1.4. TectupoBaHue
rPaK1aHCKO- P-2,Temn 2.1,2.2,2.3, YcTHBIN onpoc
MMAaTPUOTUYECKYIO IT-o/c, 2.6 MaremMaTuyeckui
MO3UILIMIO, P-4, Temr1 4.1, 4.2, 4.3, JUKTAHT
JEMOHCTPUPOBATH 44,45,4.6,4.7 NunuBuayanpHas
oco3HaHHoe nmoBeAeHue | P-5, Temnr 5.1, 5.2 CaMOCTOSITCIIbHAS
Ha OCHOBE P- 6, Temrr 6.1, 6.2, 6.3, pabota
TPaAUIIMOHHBIX 6.4, 6.5, 6.6, 6.7 [1-0/c, 6., | [IpeacraBnenue
00111e4YeI0BEYECKHUX 6. 89, 6.10 I1-o/c, 6.11 pE3yNbTaTOB

IICHHOCTEH, B TOM YHCIIe
C YYETOM TapMOHU3ALUHU

P- 8, Temn1 8.1, 8.2, 8.3,
8.4,8.5, 8.6

MPaKTUYECKUX padOT
KoutponbHas paborta

ME)KHAIMOHAJIbHBIX U P-9, Temn1 9.1, 9.2, 9.3, Brinonnenue
MEXKPEJIMTHO3HBIX 9.49.5 9K3aMCHAIIMOHHBIX
OTHOLIEHWH, TpUMEHATE | P- 10, TeMsl 3a/1aHui
CTaHJaPThI 10.1,10.2,10.3,10.4
AHTUKOPPYILIHOHHOTO P-11, Temsl
MMOBECHUS 11.1,11.2,11.3 I1-o/c,

P- 12, Temsl

12.1,12.2,12.3,12.4

P- 13, Temsl

13.1,13.2,13.3,13.4,13.5

P - 14, Temsl

14.1,14.2,14.3,14.4,14

P-1, Temn1 1.2, 1.3, 1.4. TectupoBanue

OK 07. ConelicTBOBaThH

P-2, Temrsr 2.1, 2.2,2.3,

YcTHBIN onpoc




COXPaHEHHIO
OKPYKaIOIIEH Cpeibl,
pecypcocOepekeHHIO,
MPUMECHSTH 3HAHUSA 00
W3MEHCHUH KJIMMaTa,
MIPUHIIMIIBI
OepeKIIMBOro
IIPOU3BOJICTBA,
3(phexTHBHO
JICICTBOBATH B
Ype3BbIYaHBIX
CUTYaIMIX

IT-o0/c, 2.6

P-4, Temr1 4.1, 4.2, 4.3,
4.4,45,46,4.7

P-5, Tempr 5.1, 5.2

P- 6, Temr1 6.1, 6.2, 6.3,
6.4,6.5,6.6,6.7 I1-0/c, 6.,
6. 89, 6.10 IT-o/c, 6.11
P- 8, Temn1 8.1, 8.2, 8.3,
8.4,85,8.6

P-9, Temr1 9.1, 9.2, 9.3,
9.495

P- 10, TemsI
10.1,10.2,10.3,10.4

P- 11, Temsr
11.1,11.2,11.3 IT-o/c,

P- 12, Temsl
12.1,12.2,12.3,12.4

P- 13, Temsl
13.1,13.2,13.3,13.4,13.5
P - 14, Temsr
14.1,14.2,14.3,14.4,14

MaremaTu4eCcKui
IUKTAHT
NuauBuayanbHas
CaMOCTOSITSIILHAS
pabota
IIpencraBnenue
pEe3yIbTaTOB
MPaKTUYECKUX pabOT
KonTponbnas pabota

Brimonnenune
DK3aMEHAIMOHHBIX
3aJlaHuN




