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1. O0masn XapaKTepUCTUKA NPUMEpPHOH padoueit
NMPOorpamMmbl 0011e00pa3oBaTEIbHON TUCIHUIIIMHBI

Ob6meobpazoBatenbHas aucuumuinaa [1/1.01 Marematuka — sBisieTcs
o0s3aTeNIbHOW  YacThlo  0011e00pa3oBaTeIbHOIO  IMKJIa  00pa3oBaTesbHON
nporpammsbl B cooTBeTcTBUU ¢ PI'OC CIIO no 13.02.07 DnexTpocHaOxkeHUeE.

1.2. IIe.]'IH U INIAHUPYEMbIC PE3YJIbTAaThl OCBOCHUA NUCIHTUIITUHBI:

1.2.1. Hean 1ucCHMNJINHBI .

Conepxanue mnporpaMmmbl  obOmieoOpazoBatenbHoil  auciumivasl  [1/1.01
MarteMaTuka ~ HampaBJI€HO Ha JOCTHKEHHUE PE3yJbTaTOB €€ U3YYeHUs B
coorBercTBUM € TpeboBanusiMu PI'OC COO c yderoM mnpodeccCHOHATBHON
HanpasyieHHocTH PI'OC CIIO.

1.2.2. Ilnanupyemble pe3yJbTATHI OCBOCHHSI 001Ie00pa3oBaTeIbHOMN
aucUIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe @PI'OC COO

Oco0oe 3HayeHHE AMCLUUIUIMHA UMEET HpU (OPMUPOBAHUU U PA3BUTHU
O0IIMX KOMIETEHIUH U MPOPECCUOHATIBHBIX KOMIIETEHIIUH.



Koa n HaumeHnoBanue popMupyeMbIx
KOMITeTeH I

OK 01. Bri6upats criocoObl pereHus
3a71a4y NpodeccuoHaNbHOM
NEeSITeIbHOCTH IPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

HHaHpreMble pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

Oo61mme

B yacTH Tpy/10BOr0 BOCIIUTAHMS

- TOTOBHOCTB K TPYAY, OCO3HaHHE IICHHOCTH
MacTepCTBa, TPYIA0JII00HE;

- TOTOBHOCTh K AaKTHUBHOHM JIEATEIbHOCTH

TEXHOJOTMYECKOM u COIMAJIbHOM
HAMpaBJIECHHOCTH, CITOCOOHOCTD
WHULIMUPOBATb, TJIAHUPOBATh u
CaMOCTOSITEILHO BBIITOJIHATH TaKyo
JIeATEIIbHOCTD,

- HWHTEpeC K pa3audHbiM  cepam
PO eCCUOHAIBHON ICATEIBHOCTH,
OBJ1aleHHe YHUBEPCAJIbHBIMH Y4€OHBIMHU
MO3HABATEJIbHBIMM JIEHCTBUSIMH:

a) 0a30Bble JJOrHYecKHe JelCTBHS.

- CaMOCTOSATENbHO  (QOpPMYJIHpPOBaTH U
aKTyaJIn3UpOBaTh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIMBAaTh CYIIECTBEHHBIN MpPU3HAK
WA OCHOBaHMS TSt CpaBHEHUS,
KiaccupuKauy u 0000IIeHNS;

- ONIPEACIATH 1NN JEATEIHHOCTH, 3a/1aBaTh
napaMmeTpbl U KPUTEPUHU UX JOCTHUKCHHUS,

- BBISIBJISITD 3aKOHOMEPHOCTH u
MIPOTUBOPEYUS B paccMaTpruBaeMbIX
SIBIICHUSAX

- BHOCHUTH KOPPEKTHBBI B JI€ATEIHHOCTH,
OIICHUBAaTh  COOTBETCTBHE  PE3YJIHTATOB
LEensiM, OLEHUBATh PUCKU IOCIEICTBHI
JIeATEIIbHOCTH;

- pa3BUBaTh KpPEATUBHOE MBIIUICHUE MPU
pelIeHUH KU3HEHHBIX MPoOIeM

0) 0a3oBbBIE HCCIea0BaATeIbLCKUE
JleliCTBUA:

JAucuumnimHapHbie

-BJIAJETh  METOJAaMHM  JOKa3aTelbCTB,  AJTOPUTMaMH
peuieHus 3afad; ymMeHHe (OpMyIHpOBaTh ONpeieseHus,
AKCMOMbI M TEOpPEMbI, NIPUMEHATh UX, IPOBOJIUTH
JIOKa3aTelIbHbIE PACCYKIEHUS B XO/I€ pELICHUS 3a/1a4;

- yMETh ONEPUPOBATh MOHATHUSAMU: CTENEHb YMCIA,
jgorapudm YucCia; yMEHHE BBIIOJHATH BBIYHCICHUE
3HAUCHUH U TPeoOpa3oBaHUs BBIPAKECHUN CO CTEIICHSIMU H
norapumamu, npeodpazoBaHUs APOOHO-PAIIMOHATBHBIX

BBIPAKECHU;
- yMETb ONEpUPOBATH NOHATHUAMU: PALMOHAIBHBIE,
UPpaLMOHAJIbHBIE, IIOKa3aTeNbHBIE, CTECIICHHBIE,

Jorapu(pmMUUecKue, TPUTOHOMETPUUECKUE YpPaBHEHHUS MU
HEPaBEHCTBA, X CUCTEMBI;

- YMETb ONEepUPOBATh MOHATUAMU: (DYHKIIMSL, HEIPEpbIBHAS
(GbyHKIUS, TPOU3BOJHAs, NEepBOOOpa3Has, OMNpEesICHHBIN
UHTETpaJl; YMETh HAXOIUTh IPOU3BOJHBIE DJIEMEHTapHBIX
¢GbyHKIUH, UCIIOJIB3YS CIPaBOYHbIE MaTepuabl;
UccienoBaTh B MPOCTEHHIMX choy4asXx (QYHKIMHA Ha
MOHOTOHHOCTh, HaXOJWTh HAuOOJIbIINE W HAWMEHBIINE
3Ha4eHUs (YHKUMH; CTPOUTh TpapUKd MHOTOUIEHOB C
UCIOJIb30BAHUEM amIapaTa MaTeMaTHYECKOro aHaju3a;
IPUMEHATH IPOM3BOJHYK0 IIPM PpELIEHUM 3a7ad Ha
JBUKEHHE, pellaTh MPaKTUKO-OPUEHTHPOBAHHbBIE 3a/1auul
Ha HauOOJbIIME ¥ HAUMEHbIIINE 3HAYCHNS, HAa HAX0XK/IEHUE
MIyTH, CKOPOCTH U YCKOPEHUS;

- YyMEeTb OIEpUPOBaTh TMOHATUSAMU: pallMOHAJIbHAS
GbyHKIMS, MoKa3arenbHas (QYHKIMs, cTeneHHas (QyHKIHs,
JorapupmMuyecKas byHKIMA, TPUTOHOMETPUUECKHE
¢GbyHKIMM, 0OpaTHbIe (YHKIMH;, YMEHUE CTPOUTH Tpaduku
U3YYEHHBIX (YHKUUH, HCIONB30BaTh Trpaduku MpH
U3YYEHUHM TPOLECCOB M 3aBUCUMOCTEH, INpPHU peIIeHUU
3aJad W3 JIpyTUX Y4YeOHBIX TPEAMETOB M 3a1ady U3
peanbHON >KU3HH, BBIpaXKaTh (OPMYIaMU 3aBHCHUMOCTH



- BJIAJETh HaBBIKAMHU y4eOHo-
HCCIIeI0BATEIbCKOM H MPOEKTHOM
NESATEIbHOCTH, HAaBBIKAMHU  Pa3pelICHUS
npobem;

- BBISIBJISTH IPUYMHHO-CIICACTBEHHBIE CBSI3HU
W aKTyaJu3WpoBaTh 3aJady, BBIJIBUTATh
TUIIOTE3Y ee pelieHus, HaXxOJIUTh
apryMEeHThl JUIS  JI0KAa3aTeIbCTBA CBOUX
YTBEPXKIICHUM, 3aJaBaTh TapaMmeTpbl H

KPUTEPUU PELICHUS;
-  QHAIM3UPOBATh TIOJYYCHHBIE B XOJE
pelleHus 3aJaud pe3yJabTaThl, KPUTHUECKU

OLICHUBATh 170:¢ JIOCTOBEPHOCTb,
IIPOrHO3UPOBATh  U3MEHEHHE B  HOBBIX
YCJIOBUSX;

- YMETh IIEPEHOCUTH 3HAHUS B

MIO3HABATENbHYIO U MPAKTUYECKYIO 00J1aCcTH
KHU3HEIEATEIBHOCTH;

- YMETb MHTETPUPOBATh 3HAHUS U3 Pa3HBIX
MPEIMETHBIX 00JIacTel;

- BBIIBUraTh HOBBIE MWJIEH, IpeljaraTh
OpPUTMHAJIbHBIE ITOIXO/Ib] U PELIECHMUS;

- CIIOCOOHOCTHL HX HCIIOJIB30BAHUA B
Mo3HaBaTEeIbHON u COITHAJILHOM
MIPAKTHKE

MEXIy BEIIMYHMHAMU;

- YMETh peliaTh TEKCTOBBIC 33J]aud Pa3HbIX THUIOB (B TOM
Yrcie Ha MPOLEHTHI, O M YacTH, Ha JBI)KEHUE, paboTy,
CTOMMOCTh TOBAapOB M YCIIYT, HAJOTH, 33a[1a4d U3 OOJIACTH
yIpaBICHUS JUYHBIMU aW CeMEHHBIMU (UHAHCAMH);
COCTABJISITh BBIPAKCHUS, YPABHCHHS, U HEPABCHCTBA U HX
CHCTEMBI IO YCIIOBHIO 33Ja4H, UCCIEIOBATh MOJIYYCHHOE
pellieHre U OLEHUBATh TPABIONOI00HOCTh PE3YIbTATOB;

- YMETh OIIEPUPOBATH TOHSATHSIMH: cpenHee
apudMeTHYECKOe, MeraHa, HauOoJIbIliee W HAaUMCHBIICE
3HA4YCHUs, Pa3Max, TUCIEPCHS, CTAHIAPTHOE OTKIOHEHHE
YHCJIOBOTO HAa0Opa; yMETh W3BJCKaTh, HHTEPIPETUPOBATH
UHPOpPMALIMIO, TPEACTaBIEHHYIO B  TaOnumax, Ha
Jararpammax, rpadukax, OTpaxkarlyro CBOMCTBA
peambHBIX ~ TPOLECCOB W SIBIICHHI;  INPEICTaBIIATH
UHPOPMALIMIO C T[OMOIIBIO TaONMII W  JUarpamm;
WCCIIeIOBaTh CTATUCTUYECKHE IaHHbIE, B TOM 4YHCIE C
IpUMEHEeHHEeM TpaduiyecKuX METOJOB U DIIEKTPOHHBIX
CpPEACTB;

- YMETh OMNEepUPOBATH MOHATHSAMH: CIyYalHBIH OMBIT H
ciy4aiiHOe COOBITHE, BEPOSITHOCTH CIIYYailHOTO COOBITHS,
YMEHHE BBIUUCISATH BEPOSTHOCTh C HCIOJIB30BAHUEM
rpadUUeCKUX METOJIOB; MPUMEHSITH (DOPMYITBI CIIOKEHUS U
YMHOXEHHUSI BEPOSTHOCTEH, KOMOWHATOpHBIE (aKTBl |
(GbopMyJBl TIpH pElIeHUH 3ajad; OICHWBATh BEPOSTHOCTH
pEATbHBIX  COOBITHUI; 3HAKOMCTBO CO  CIIYYaiiHBIMHU
BEJTMYMHAMU; YMEHHUE TTPUBOIUTH TIPUMEPHI

MPOSIBIIEHUSI 3aKOHA OOJBIIUX 4YHCEN B TPUPOTHBIX U
OOIIECTBEHHEBIX SIBJICHUIX;

- yYMeTh ONepUpOBaTh TMOHATUSMHU: TOUYKa, MpsMas,
IJIOCKOCTB, MIPOCTPAHCTBO, JIBYTPaHHBIN yron,
CKpELIUBAIOIINECS psiIMBbIE, napaienTbHOCTh u

MEPIEHUKYISIPHOCTD MPAMBIX U IUNIOCKOCTEN, YTOJI MEXIY
NPSMBIMHU, YIOJl MEXAY IPSAMOM M INIOCKOCTBIO, YIOJI
MEXIY IIOCKOCTAMHU, pACCTOSTHUE OT TOUKH A0 INIOCKOCTH,



paccTosiHUE€ MEXAY MNpPSAMBIMH, pPAacCTOSHUE  MEXIy
IUIOCKOCTSIMHM; YMEHHE HCIIOJIb30BaTh MPH PEIIEHUH 3a/1a4
u3ydyeHHble (AKTBI U TEOPEMBbl IUIAHUMETPHH; yMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIEr0 MHUPA;

- yMeTh ONEpUpOBaTh MOHATUSMH: MHOTOIPAaHHUK,
ceueHre MHOrOrpaHHMKa, KyO, mapajuieienuies, npu3ma,
nupamuaa, GUrypa M NMOBEPXHOCTh BpAILCHHS, LWIMHID,
KOHyC, 1iap, cdepa, cedyeHus (QUIypbl BpalleHUs,
IUIOCKOCTh, Kacaromasicsi cdepbl, NWINHAPA, KOHYcCa,
IUIOIAAb IIOBEPXHOCTH IMUPAMUABI, HPU3MBI, KOHYCa,
VWIAHIPA, TUTOMIA b cdepsl, 00BeM KyOa,
OPSMOYTOJIBHOTO IapajuieNenunesna, MupaMubl, IpU3MBbI,
IIMHApa, KOHyca, [Iapa;, yMEHHE  HU300pakaTh
MHOTOI'PaHHHMKH U ITOBEPXHOCTH BpAILEHUs], UX CEYEHHUS OT
PYKH, C TIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U
JIEKTPOHHBIX CPEACTB; YMEHHE PaclO3HaBaTh CUMMETPUIO
B TIPOCTPAHCTBE: YMEHHE paclo3HaBaTh IPABHIbHBIC
MHOTOI'paHHMKH;

- yMeTh OIEpPUPOBaTH TMOHATHUSMHU: JIBUKECHHE B
IOPOCTPaHCTBE, MOAOOHbIE (UIYypsl B MPOCTPAHCTBE;
HCIIONB30BAaTh OTHOUICHUE IUIOMIAJEH IIOBEPXHOCTEH U
00BbEMOB MOAOOHBIX (GUIyp NMPH pelIeHUM 3ajady: YMETb
BBIUUCIIATE TEOMETPUYECKHE BEIWYMHBI (UIMHA, YTOI,
IUIOIAAb, O0BEM, IUIOMIAAb IOBEPXHOCTH), HCHOJIb3YS
M3ydeHHBIE (OPMYIIBI H METOIBI;

- yYMeTb OIEpUpOBaTh MOHATHSAMM: TPSMOYTOJbHAs
chucTeMa KOOpJAWHAT, KOOPAWHATHI TOYKH, BEKTOD,
KOOp/AMHATBl BEKTOpa, CKAJSPHOE IPOU3BEJCHHUE, YIOJ
MEXIy BEKTOpaMH, CyMMa BEKTOPOB, MPOU3BEIACHUE
BEKTOpa Ha YHCIO: HAXOAUTh C IOMOIIBIO H3Y4YEHHBIX
(GopMyT KOOpPAMHATHI CEPEAWHBI OTPE3Ka, PACCTOSHHE
MEXy ABYMS TOUKAMHU:

- YMEeTh BBIOMpATh MOIXOISIINN W3YUYEeHHBIH METOJ LIS
peleH s 3a1a4K, paclo3HaBaTh MaTeMaTHYeckue QaKTsl U
MaTeMaTHYeCKUe MOJENN B NMPUPOJIHBIX M OOLIECTBEHHBIX



SIBJICHUSIX, B HCKYCCTBE; YMEHHE IPUBOIAUTH MPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCHUICKOW © MHPOBOM
MaTeMaTUYECKON HAYKH.

- YMETh OIIEPUPOBATH MOHATUAMMU: ONpPEIEIECHUE, AaKCUOMA,
TEeopeMa, CJIEICTBUE, CBOMCTBO, NMPU3HAK, JOKAa3aTeIbCTBO,
paBHOCHIIbHBIE (DOPMYITHPOBKH; yMEHHE (DOPMYIHUPOBATH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEPKIACHHUE, MPUBOIUTH
OpUMEPBl U KOHTPIIPUMEPBI, HUCIIOJIB30BAaTh  METO]
MaTEMaTUYECKOW HWHIYKIMU; MPOBOJUTH JIOKa3aTeIIbHBIC
paccyXJIeHus Ipu  pElIeHHMH  3a/Jady,  OLEHUBATh
JIOTHYECKYIO MTPaBUIIBHOCTh PACCyKICHUI;

- YMeTb  ONEpPUPOBATh  TMOHATHUSMHU:  MHOXECTBO,
MOJIMHOKECTBO, OIEpallud HaJl MHOXECTBAMU;, YMEHHUE
UCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIM amnmapar s
OTHCaHUsl PEATbHBIX MPOLIECCOB U SIBJICHUHN NP PEIICHUU
3a/1a4, B TOM YHUCJIE U3 IPYTHX y4EOHBIX MPEAMETOB;

- YMETb OINEpUpPOBaTh MOHATUSIMU: Tpad, CBI3HBIA rpad,
JepeBo, MUK, Tpad Ha TMIOCKOCTH; YMEHHE 3aJaBaTh H
OINMCHIBATh Tpadbl

pa3IMYHBIMH  CIIOCOOAMH; HCHOJb30BaTh Tpadpl MpH
pelIeHNH 3a/1aY;

- yMeTh CBOOOJIHO OMEPUPOBATH MOHSATHSIMHU: COUETaHHE,
MepECTaHOBKA, YUCJIO COYETAHWH, YHCIO IEePEeCTaHOBOK;
OMHOM

HproToHa; ymMeHne mpUMEHSITh KOMOWHATOPHBIE (DAKTHI H
paccyxJIeHUs 17151 pellieHUs 3a/1ay;

-yM€Th OIEPUPOBATh MOHATHUSMH: HATYPAIHHOE YHCIIO,
LIETI0€ YUCII0, OCTATOK MO MOAYJIO, pallMOHAIBHOE YHKCIIO,
HppAIMOHAIFHOE  YWCJI0, MHOXKECTBA  HATYyPaJIbHBIX,
LETBIX, pallMOHANBHBIX, JEHCTBUTEIbHBIX YHCEN; YMEHHUE
WCTIOh30BaTh MPHU3HAKH JCIMMOCTH, HAMMEHBIITUN OOTIIHIA
JenuTeNh W HauMeHbllee oOlee KpaTHOe, aJIrOPUTM
EBknuma mipu pereHuu 3a7a4; 3HAKOMCTBO C Pa3THIHBIMHU
MO3UIIMOHHBIMU CUCTEMAMH CUUCIICHUS;

- yMeThb CBOOOJHO OIEpPUPOBaTh MOHATUSMHU: CTENEHb C



LeNbIM II0Ka3aTeleM, KOPEHb HaTypaJbHOM CTEINEHH,
CTENIEHb C pALUOHAIbHBIM II0Ka3aTeseM, CTENeHb C
JIEUCTBUTEILHBIM (BeIIeCTBEHHBIM) MoKaz3aTeJieM,
jgorapuM  4Mciaa, CHHYC, KOCHHYC M  TaHI€HC
IIPOU3BOJILHOTO YUCIIA;

- yMeTb  ONEpUpPOBATh  MOHATUSAMH:  TOXKIECTBO,
TOKJIECTBEHHOE peoOpa3oBaHue, YpaBHEHHUE,
HEpaBEHCTBO, CUCTEMa YypaBHEHUH M  HEPaBEHCTB,
PaBHOCWJIBHOCTh YpPaBHEHWH, HEPABEHCTB M CHUCTEM,
paLrOHAIbHbIE, UppalroOHaJIbHbIE, IoKa3aTesbHbIE,
CTETIEHHBIE, JIOTapU(MHUYECKUE, TPUTOHOMETPHUYECKHE
yYpaBHEHMs, HEpaBEHCTBA M CHUCTEMbl; yMEHHE pellaTh
yYpaBHEHHs, HEPAaBEHCTBA M CHUCTEMBI C IOMOUIBIO
pa3JIMYHBIX NPHEMOB; pellaTh YpaBHEHUS, HEPABEHCTBA U
CHCTEMBI C TIapaMeTpOM; TPUMEHATH YypaBHEHUS,
HEpaBEHCTBA, UX CHCTEMBI I PELICHUs MaTeMaTHYeCKUX
3a/1a4 U 3aja4

-yMeTb CBOOOJHO OIEPUPOBATH MOHATUAMHU: TIpaduK
¢byHkuu, oOpaTHas QYHKUMS, KOMIO3ULIMS (QYHKIIHM,
JAUHeNHass (YHKUHMSA, KBaJpaTu4Has (QYHKIUS, CTETEeHHas
(GyHKIMS C LeabIM IMOoKa3aTesieM, TPUTOHOMETPHUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKUE (DYHKIUH,
MoKasareiabHas W Jorapu@muueckas (yHKIUU; YMEHHE
CTpoUTh Tpaduku (YHKUUH, BBHIIOIHATH MPEOOpa3OBaHUS
rpagukoB (PyHKIMH; yMEHHE HCIIONb30BaTh TpaduKu
GyHKUMH JUIS M3ydeHHs TIPOLIECCOB U 3aBUCUMOCTEH INpH
pelieHnn 3amad U3 JAPYruX y4eOHBIX TPEJIMETOB W W3
peanbHON JKU3HH; BBIpakaTh (OpMyJIaMHU 3aBUCHUMOCTH
MEXy BETHYNHAMU;

yMEHHE CBOOOJHO OMNEPUPOBATH IMOHATUAMU: UYETHOCTb
GyHKIUM, TEPUOJUYHOCTh (PYHKIMH, OTPaHMYEHHOCTH
(GYHKIMH, MOHOTOHHOCTh (DYHKITUH, SKCTPEMYM (PYHKITUH,
HauOoJyblliee ¥ HAWMEHbIIee 3HAa4YeHUs (YHKIUM Ha
MPOMEKYTKE; YMEHHUE MPOBOAUTH HCCIeI0OBaHNE PYHKIINY;
YMEHHUE UCIOJIb30BaTh CBOMCTBA U rpaduku GYyHKIIUNA IS



peuleHusl ypaBHEHUM, HEPABEHCTB U 33/a4 C apaMeTPaMu;
u300paxaTb Ha KOOPJMHATHOM IJIOCKOCTH MHOXKECTBa
pELLIECHNI ypaBHEHUI, HEPABEHCTB U UX CUCTEM;

- yMeThb CcBOOOJIHO  OMepUpoBaTh  MOHATHSIMHU:
MOCJIeIOBATeNbHOCTh,  apu(MeTHueckass  Iporpeccus,
reoMeTpuueckas Mporpeccusi, OECKOHEYHO YyObIBaroIast

reoMeTpuyecKas IIpOrpeccusi; yYMEHUE  33/aBaTh
IIOCJIEIOBATEIBHOCTH, B TOM 4YMCIE€ C  IIOMOIIBIO
PEKYpPEHTHBIX (pOpMYIT;

- YMETb ONEpUPOBaTh MOHATUAMHU: HENPEPHIBHOCTD
(GyHKINH, aCHMOTOTHI Tpaduka GYHKIUH, IEpBast U BTOpast
npou3BoHas (DYHKIMM, TeOMETpUYECKHH U (pu3nuecKuii
CMBICII TIPOW3BOAHOH, TEepBOOOpa3Has, ONpeAeICHHBIHI
MHTErpal; yMEHUE HaXOJUTh

aCUMIITOTHI Tpaduka (YHKIHHA; YMEHHE BBIYHCIATH
IPOM3BOJHBIE CYMMBI, IpPOU3BEACHUS, YACTHOIO H
KOMIO3UIUHU (HYHKINH, HAXOIUTHh YpaBHEHUE KacaTeIbHOM
K rpa¢uKy QyHKIIUN; YMEHHE UCIIOIb30BATh IPOU3BOIHYIO
JUIE  WCCNeNoBaHUS  (QYHKIMHA, UIS  HaXOXICHUS
HaWJy4lllero pemeHus: B TNPUKIAJHBIX, B TOM 4YHCIE
COIMAIbHO-Y)KOHOMHYECKUX U (PU3MUECKUX 3aaayax, IS
OTIpeJIeJIEHUs] CKOPOCTH U YCKOPEHUS; HAXOIUTh IUIOIIAH
n 00beMbl (QUIyp C NOMOIIBIO HMHTErpaja; MPUBOIUTH
IpUMEpPbl MaTEMaTHYECKOT0 MOJECIUPOBAHUS C MOMOIIBIO
nudepeHIaTbHBIX YPaBHEHUI;

- YyMEThb OIEPUPOBATH MOHATHSIMU: KOMIUIEKCHOE YHUCIIO,
COTPSDKEHHBIE KOMIUIEKCHBIE YHCIIa, MOAYJIb U apryMEHT
KOMIUIEKCHOTO YHuclia, (hopMa 3alIMCH KOMIUIEKCHBIX YHCET
(reoMeTpuveckas, TPUTOHOMETpHUYECKAsT "
anreOpandeckas); yMeTb INPOU3BOAMTH apu(pMETHYECKHE
JIEWCTBUST C KOMIUIGKCHBIMH — YHCIIAMH;, TPUBOJIUTH
MIPUMEPHI UCIIOIB30BaHNs KOMIIEKCHBIX YHCE,;

- yMeTb CBOOOJIHO ONEpPUPOBATH IOHATHUSIMH: CpeIHEe
apupMeTHyecKoe, MeAnaHa, HauOoJbIlee U HauMEHbIEEe
3HAa4YeHHUs, pa3Max, JUCIEPCHUs, CTAHJAPTHOE OTKIOHEHUE
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JUI OIMCAHMS YHUCIIOBBIX JIaHHBIX; YMEHHE HCCIIEOBATh
CTaTHUCTUYECKUE NAHHBIC, B TOM 4YHUCIIE C IPUMEHEHHEM
rpadUuecKuXx  METOJOB M  JJIEKTPOHHBIX  CPEICTB;
rpadM4ecKd HCCIENOBaTh COBMECTHbIE HAOMIOJCHUS C
IIOMOILBKD  JMarpaMM  pacCeUMBaHHUs W JIMHEHHOMU
perpeccuy;

- yMeTb  HAaxOOUTh  BEPOATHOCTH  COOBITUH  C
UCIIOJIb30BaHUEM I'paUuecKUX METOJO0B; MPUMEHATh VIS
pemeHust 3amad  (GOPMYIBI  CIOKEHUS M YMHOXKCHUS
BEPOSITHOCTEH, (OPMYIly MOJHON BepoATHOCTH, (popmyny
bepuymnu, komOunatopHble (akThl u  (OPMYIIBL;
OLICHUBATh BEPOSATHOCTH pEAbHBIX COOBITUH; yMEHHE
ONEpUpPOBaTh  MOHATHAMM:  ClydaliHas  BEJIM4YMHA,
pacnpezeneHue BEPOATHOCTEH, MaTeMaTH4ECKOe
OKMJIaHHWE, JHCIEepCHs M CTAaHJApPTHOE OTKJIIOHEHUE
cllyyallHOM BeJMYMHBI, (YHKIMM paclpelesieHuss |
IIJIOTHOCTH PaBHOMEpPHOTO, ITOKAa3aTEeNbHOIO U
HOPMAJIBHOT'O  pacCHpeclIeHU; yMEHHUE HCIOJIb30BaTh
CBOMCTBA U3YYECHHBIX pacCHpelelICHU I pelIeHus 3a1ad4;
3HAaKOMCTBO C HOHATHUSAMM: 3aKOH OOJIBIINX YUCEN, METO/IbI
BBIOOPOYHBIX  MCCIEAOBAaHUN;  yMEHHE  IPUBOJUTH
OpUMEpbl  HPOSIBIEHUS 3aKOHAa OOJBIIMX YHCEN B
MIPUPOIHBIX U OOIIECTBEHHBIX SIBJICHUSX;

- yMeTb CBOOOJHO OIEPUPOBaTh MOHATUSAMH: TOYKA,
psiMasi, INIOCKOCTb, IPOCTPAHCTBO, OTPE30K, JTyY, INIOCKUI
yroi,  ABYTPaHHBIA  Yroja,  TPEXIPaHHBIA  yrodi,
MIEPECEKAIOINECS, TapaJUIeNbHbIE W CKPEHIMBAIOLINECS
MpsIMbIE, TAPAUIEIBHOCTD U NEPIEHANKYIISIPHOCTD MPSIMBIX
U IUIOCKOCTEM, Yroja MEXAy NpPSIMBIMH, YIOJl MEXAy
IpSAMOM U IIOCKOCTBIO, YIOJd MEXAY IUIOCKOCTSIMU;
YMEHUE MCIOJIb30BaTh NPH PEIICHUH 3a7ad W3Y4YCHHbIC
(GakTel W TeopeMbl IUIAHUMETPHUM; YMEHHE OIIEHUBATh
pa3Mepsl OOBEKTOB B OKpPYXKAIOLUIEM MHpPE; YMEHUE
ONEpUPOBATh  IMOHATHAMHU:  MHOIOTPAaHHUK, CEUYCHHUE
MHOTOTPaHHHUKA, IPAaBHJBHBIM MHOTIOIDAaHHUK, IIpHU3Ma,
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nupamuza, GuUrypa M MOBEPXHOCTh BPALICHUS, LMIMHD,
KOHyC, Iuap, cdepa, pa3BepTka IOBEPXHOCTH, CEUCHMS
KOHyCa M IMJIMHJpA, TMapajuleJIbHbIE OCH MM OCHOBAHHUIO,
ceyeHue 1Iapa, IUIOCKOCTb,  Kacaromascs  cepsl,
UWIMHApPA,  KOHyca;  yYMEHHE  CTPOUTh  CEUCHHE
MHOT'OI'paHHMKA, U300pa)kaTb MHOI'OI'PaHHUKH, (QUIyphl U
MOBEPXHOCTH BpAICHHUS, WX CEYCHHS, B TOM YHCIE C
IIOMOIIBIO 3JIEKTPOHHBIX CPEJCTB; YMEHHE IPUMEHSAThH
CBOWCTBA TI'EOMETPUYECKHX (QHUTYp, CaMOCTOSATEIBHO
(dopMyIMpoBaTh  ONpEAENeHUs  U3ydaeMmblx  Quryp,
BBIJIBUTATh

TUIIOTE3bl O CBOMCTBAX M MPHU3HAKAX TCOMETPUUYECKUX
¢uryp, 0OOCHOBBIBATH WM ONpPOBEPraTb MX; yMEHHE
OpOBOJIUTh  Kiaccuukauuio ¢GuUryp Mo  pa3IddyHbIM
NpU3HAKaM, BBINOJHATH HEOOXOIUMBIE IOMOJHHUTEIbHbIC
HOCTPOEHHUS;

- yMeTh CBOOOJHO OINEPUPOBATh IMOHATHAMH: IUIOIIAIb
¢burypsl, 00beM (QUrypsl, BEIUYNHA YIja, PacCTOSHUE OT
TOYKHA JIO TUIOCKOCTH, PACCTOSHHUE MEXAY HPSIMBIMH,
paccTossHME MEXAY IUIOCKOCTSIMH, IUIOIIAgL  cdepsl,
IUTOIIAJh TOBEPXHOCTH THPAMUIBI, TPH3MBI, KOHYCa,
LWIMH/pA, o0beM KyOa, IPSMOYTOJIBHOTO
napajjieNienunena, MHPAMUAIBl, TPU3MBI,  OHWIHHIPA,
KOHYyCa, IlIapa; yMEHHE HaXOIUTh OTHOLIEHHE O0BEMOB
MoI00HBIX Uryp;

- yMeThb CBOOOJHO ONEpPUPOBATH MOHATUSMHU: JTBHKEHUE,
napayIeIbHBIA TIEPEeHOC, CHMMETPHUSI Ha TUIOCKOCTH U B
MPOCTPAHCTBE, IOBOPOT, IMpeoOpa3oBaHue Moao0us,
nmofgoOHbIE (UTYPBI, YMEHHE paclo3HaBaTh paBHBIE W
1no/I00HbIe (UTYpBI, B TOM YHCIE B MPUPOJE, UCKYCCTBE,
apXUTEKType; YMEHHE HCIIOJIB30BaTh T'€OMETPHUYECKHE
OTHOILIECHMS, HAXOJIUThb TI'COMETPUYECKHUE  BEIUUHHBI
(nmvHa, yron, Tiomnaab, 00beM) MPHU PEIICHUH 3a7a4 U3
JPYTUX y4eOHBIX MPEAMETOB U U3 PEATbHOM KHU3HH;

- yMmMeTb  CBOOOJHO  ONEpPHPOBATH  IOHATHSIMM:
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OK 02. Mcmons30BaTh COBpEMEHHEBIE
CpelcTBa ITOUCKA, aHAITN3a U
MHTEPIIpEeTaluy HHPOPMAIHH, U
UH()OpPMAIIMOHHBIE TEXHOJIOTHHU JIJISI
BBITIOJTHEHUS 33/1a4 MPOPECCUOHATEHON
IesATeIBHOCTH

B odJgacTu
NMO3HAHHUA:

- copmMupoBaHHOCTP ~ MHPOBO33PEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasButus HAyKU U 00111eCTBEHHOM
MPaKTUKH, OCHOBAaHHOIO Ha  JMaJiore
KyJIbTyp, CIHOCOOCTBYIOIIETO OCO3HAHHIO

HEHHOCTH HAy4YHOI'o

IIPAMOYTOJIbHAA CUCTEMA KOOPAWHAT, BEKTOP, KOOPAWHATBL

TOYKH, KOOPJIMHATBl  BEKTOpa, CyMMa  BEKTOpPOB,
IIPOU3BEICHNE BEKTOpA HA YMCIIO, Pa3/I0KEHNUE BEKTOpA 110
6azucy, CKaJIsIpHOE pPOU3BE/ICHUE, BEKTOPHOE
IIPOU3BEACHNE, Yrold  MEXKIy BEKTOpaMU:  YMEHHE

UCIIOJB30BaTh BEKTOPHBIM M KOOPIMHATHBIA METOA IJIA
pelIeHHs TEOMETPUYECKHX 3a7a4 ¥ 33134 JAPYTUX y4eOHBIX
IIPEIMETOB; OIEPUPOBATh IOHATHAMHU: Marpuua 2x2 u
3x3, ompenenuTeab MaTPUIIbl, TE€OMETPUYECKUN CMBICI
OIIpEACIUTES;

- YMETb MOJEIUPOBATh DPEAIBHBIC CHTyallud Ha S3bIKE
MaTEMAaTUKU:  COCTaBIATb  BBIPAXCHWS,  YpaBHEHMUS,
HEpPaBEHCTBA M HX CHUCTEMBI II0 YCIOBHIO 3aJa4H,
UCCIIEIOBATh IIOCTPOCHHBIE MOJEIM C HCIOJIB30BAHUEM
annapara anreOpbl, HMHTEPIPETUPOBATH  IOJYyYEHHBIN
pe3yJbTaT; CTPOUTh MAaTEMaTHYECKUE MOJIEIH € IIOMOIIBIO
F€OMETPUYECKHUX MOHATHA W BEIMYMH, pelIaTh CBA3aHHBIE
c HUMH MIPaKTUYECKUE 3a/1a4u; COCTAaBJIATh
BEPOSTHOCTHYIO MOJEIIb u WHTEPIPETUPOBATH
IIOJlyUYEHHBIM pE3yJbTaT; pelaTh MPUKIAIHBIE 3aJadd
CpeICcTBaMH MATEMAaTHYECKOI0 aHalu3a, B TOM YHCIIE
COLMAJIbHO-9KOHOMHUYECKOTO U (PHU3UUECKOr0 XapaKTepa;

- YMEHHE BBIOUpPATh MOIAXOSAIIMNA METOA AJIs pelIeHUs
3a/1a4M; IOHUMAaHUE 3HAYUMOCTH MAaTEMATUKHU B U3YYCHHUH
MPUPOAHBIX M OOIIECTBEHHBIX IPOLECCOB M SBJICHMIA;
YMEHUE PacCIlO3HABATh MIPOSIBICHUE 3aKOHOB MaTEMAaTHUKU B
HCKYCCTBE, YMEHHUE MTPUBOAUTH TPUMEPBI MATEMATHYECKUX
OTKPBITHHA POCCUMCKON U MUPOBOM MaT€MaTUYECKOU HAyKU
- YMETh ONIEPUPOBATH IMOHATHUIMMU:

pauMoHanbHass ~ (QYHKIMs, TOKa3aTenbHas  (QYHKLUA,
cTeneHHas  (QyHKuusa, Jorapupmuyeckas  QyHKIHS,
TPUTOHOMETpUYECKHE (YHKIMU, OOpaTHbIE (QYHKIUH;
YMEHHME CTPOUTh TpapuKd  HU3YYEHHBIX  (QYHKIIHH,

UCMOJb30BaTh TpadUKd NPU H3YYEHUH TPOIECCOB H
3aBUCHMOCTEH, NMpU PELICHUH 3a7ad U3 JIPYrHX y4eOHBIX
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CBOETO MeCTa B MOJUKYJIHTYPHOM MHUDE;

- COBEpUICHCTBOBAHHE  S3BIKOBOH |
YUTATEIIbCKOM KYJIbTYpPhl KaK CpeiCcTBa
B3aUMOJCHCTBUS  MEXKIy  JIIOJABMH |
MO3HAHUS MUPa;

- OCO3HaHUE [IEHHOCTH Hay4YHOU
JIEeATEIIbHOCTH, TOTOBHOCTH OCYIICCTBIIATH
MIPOCKTHYIO u HCCIIEI0BATEIIbCKYIO
JeATEeIIbHOCTh HHIAWBUAYAJIBHO U B TPYIIIIC;
OBJ1ajieHHe YHUBEPCAJIbHBIMH Y4e€0OHBIMH
MO3HABATEJIbHBIMM JIEHCTBUSIMH:

B) padora ¢ uHgopmanmei:

- BJIQJICTh HaBBIKAMH TIOJTyYeHUS
nHpOpMallUd W3 HMCTOYHUKOB  Pa3HBIX
TUIIOB,  CaMOCTOSITEJILHO  OCYIICCTBIISITh
MOUCK, aHaJIW3, CHUCTEMAaTHU3allul0 |
WHTEpIpeTauio WHOOpPMAIUU PA3TUIHBIX
BUJIOB ¥ (JOPM MpeCTaBICHUS;

- CO3/1aBaTh TEKCTHI B Pa3IUYHBIX (popmaTax
C yd4eToM Ha3HaueHuss HHPOpMAIH U
LETIEBON ayIUTOPHH, BbIOMpas
ONTUMaJbHYI0 (OpMY TpEACTaBICHUS U
BHU3yaJIU3aIUH;

- OLIEHUBATh JOCTOBEPHOCTb, JETUTUMHOCTb
nH(pOpMaIUU, €€ COOTBETCTBHE TIPABOBBIM 1
MOPaJIbHO-ITHYECKHUM HOPMaM;

- WCIIOTh30BATh cpencTBa
MH(OPMAIIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX
TEXHOJOTHH B PEIICHUW KOTHUTHUBHBIX,
KOMMYHHKATUBHBIX ¥ OPTraHU3AIlMOHHBIX
3a1a4 = ¢ coOmofieHueM — TpeOOoBaHMIA
OPrOHOMHUKH,  TEXHHMKH  0€30MacHOCTH,
TUTHEHBI, PECYpPCOCOepEeKeHUS, TIPABOBBIX U
ITUYECKHX HOPM, HOPM HH(OPMAMOHHON
0€301IacHOCTH;

IpeMETOB W 3aJad W3 peajbHOM >KU3HHU;, BBIPAXKATH
(bopMynamMH 3aBUCHMOCTH MEXIY BETHUYHMHAMH;
- YMETb  ONEpPUPOBATH  IIOHATHAMU:
TOXJICCTBEHHOE npeoOpa3oBaHue,
HEpaBEHCTBO, CHUCTEMa YpPaBHEHMH W  HEPAaBEHCTB,
PaBHOCWIBHOCTh ~ypPaBHEHHWH, HEPAaBEHCTB M CHCTEM
palluOHAaJIbHEBIC, HppalMOHAJIbHBIC, II0Ka3aTCJIbHBIC,
CTENEHHBIE, JOrapu(MUUECKHe, TPUTOHOMETPUUYECKUE
YpaBHECHUS, HEPABEHCTBA

¥ CHCTEMBI, yMETh peIIaTh ypaBHEHHs, HEPaBEHCTBA W
CUCTCMbI C IIOMOIIBIO PA3JIMYHBIX IIPHUEMOB; PCIIATH
ypaBHEHUsI, HEPaBEHCTBA W CHCTEMbI C IapaMeTpOM;
IIPUMCHATH YPAaBHCHUA, HCPABCHCTBA, HUX CHCTCMbI IJIAd
pelIeHusl MaTeMaTHYeCKUX 3a7ad M 33/a4 U3 PazIHMYHbIX
oOyacTell HayKu U peaJlbHOM JKU3HH;

- YMETb CBOOO/IHO ONIEPHPOBATH MOHATHIMHU:
I[BH)I(CHHC,HapaHHGHLHBIﬁ MEpCHOC, CUMMCECTPUA Ha
IUIOCKOCTH U B NPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHue

TOXJIECTBO,
ypaBHEHUE,

nonobusi, MoaoOHbIe (UIYpbl; YMETh paclo3HaBaTh
paBHble M TOJOOHBIE (UTYPHI, B TOM YHCIE B NPUPOJE,
HCKYCCTBE, apXUTEKTYPE; YMETh HCIIOJIb30BATh

TE€OMETPUUECKNE OTHOILEHUS, HAXOAUTb I€OMETPUUECKUE
BEJIMYMHBI (JIMHA, YO, IUIOIab, 00BEM) MPU PELICHUH
3aJa4 M3 JPYTUX Y4eOHBIX MNPEIMETOB M U3 pPEalbHOM
AKU3ZHU
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OK 03. [TmanupoBath U pean30BbIBATH
cobcTBeHHOE MPOHEeCCHOHATBHOE U
JMYHOCTHOE Pa3BUTHE,
PEIIPUHAUMATEIBCKYIO JICITeIbHOCTD
B ipodeccuoHanbHO chepe,
UCIIOJIb30BaTh 3HAHUS 110 (PUHAHCOBOU
I'PaMOTHOCTH B Pa3IMYHbBIX KHU3HEHHBIX
CUTYaITUIX

- BJAaJCTh HABbIKAMU pPACIIO3HABAHUA U

3aIUTHI uHpopmanuu,
MH(POPMAIIMOHHOH 0e30macHOCTH
JINYHOCTHU

B o0gactu  IyXOBHO-HPABCTBEHHOIO
BOCIIMTAHUS:

- chopMHpPOBaHHOCT,  HPABCTBEHHOT'O

CO3HaHMSI, STUYECKOIO [TOBE/ICHNUS;
- CHOCOOHOCTh OILIGHHWBAaTh CUTYallUIO U
[IPUHUMATD OCO3HaHHBIE pelieHus,
OpPUEHTHUPYSICh Ha MOPaTbHO-HPABCTBEHHbIE
HOPMBI U LIEHHOCTH;

- OCO3HaHHE JMYHOTO BKJa/ia B MOCTPOCHUE
YCTOMYHBOIO OYIYIICTO;

- OTBETCTBEHHOE OTHOILICHHE K CBOUM
ponuTensM U (WiIM) IpYTMM 4YiI€HaM CEMbH,
CO3IaHHUI0 CEMBbM Ha OCHOBE OCO3HAHHOTO
MPUHATUSA LEHHOCTEN CEMEWHOW >KU3HH B
COOTBETCTBUM C TpaJuLHUsAMU HApOJOB
Poccuu;

Osnagenne YHHUBepPCAJIbHBIMU
peryJATUBHBIMHU JeHCTBUSIMU:

a) CAaMOOPraHU3aLMA:

- CaMOCTOSITENILHO OCYILIECTBIISATh
MO3HABATENbHYIO JACSITENbHOCTb, BBISBIATH
mpoOyieMbl, CTaBUTb U  (POPMYIHPOBATH
cOOCTBEHHBIE 33/7a4M B 00pa30BaTeNbHOU
JEeSTeNIbHOCTH U KU3HEHHBIX CUTYaIHsIX;

- CAMOCTOATEIBHO  COCTaBJIATH  ILUIAH
pelieHus npoOaemMbl ¢ YY4eTOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEH U
MPEOYTEHUI;

- 1aBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;
CIoCcoOCTBOBATH (hopMHUPOBAHHIO u

-yMeTh  ONEPUPOBaTh  TMOHATUSMHU:  PalMOHAIIBHBIE,
HppaloHaJIbHEIE, MOKa3aTebHBIE, CTETIICHHBIE,
aorapumuyeckue, TPUTOHOMETPHUUECKHE YypaBHEHUS W
HEPaBEHCTBA, UX CUCTEMBI;

- yMeTb ONEpUpOBaTh IOHATUAMHU. MHOIOIDAHHUK,
CeueHHe MHOTOTpaHHHKA, KyO, mapajuielenunes, npu3ma,
nupaMuja, Gurypa ¥ MOBEPXHOCTh BpallleHUs, LUIMHID,
KOHyC, mmap, cdepa, cedyeHUss (QUTYpHI BpallCHUS,
IUIOCKOCTh, Kacaromasicsi cdepbl, NWINHAPA, KOHYca,
IUIOIIAb TIOBEPXHOCTH MUPAMUIBI, MPU3MBI, KOHYCa,
HUITUHIPA, TJI0IIA T coepsl, 00beM KyOa,
IPSIMOYTOJILHOTO Tapaielenunea, MUpaMuibl, PU3MBI,
OWIMHApPA, KOHyca, IIapa; yMEHHE  HW300pakaTh
MHOTOTPAaHHHUKHU ¥ TIOBEPXHOCTHU BpAIllEHUsI, UX CEUYEHUS OT
pPYKH, C TIOMOIIBI0 YEPTEXKHBIX HMHCIPYMEHTOB U
ANEKTPOHHBIX CPEJCTB; YMETh pACIO3HABaTh CUMMETPHIO B

IIPOCTPAHCTBE;  yYMETh  pAaClO3HAaBaTh  IPaBUJIbHBIE
MHOT'OI'PaHHUKHU;

- yMEThb OIIepUpOBaTh MOHATHAMU: MPSIMOYTOJIbHAsS
cucTeMa KOOPAMHAT, KOOPAMHATBI TOYKH, BEKTOD,

KOOp/JMHATBl BEKTOpa, CKAJSIPHOE IPOU3BEJCHHE, YIOJ
MEXIYy BEKTOpaMH, CyMMa BEKTOPOB, IIPOM3BEICHUE
BEKTOpa Ha YHUCJO; HAXOAUTh C IOMOIIBIO H3YYEHHBIX
(GopMyn KOOpAMHATHI CEPeAMHBI OTpPEe3Ka, pPACCTOSHUE
MEX1y ABYMS TOUKaMHU
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OK 04. DpdexTrBHO
B3aMMO/IEIICTBOBATh U pabOTaTh B
KOJIJIEKTHBE U KOMaH/1e

MPOSIBJICHUIO IUPOKOU 3PYAUIMHA B Pa3HBIX
001acTIX 3HAHUM, IMOCTOSHHO IIOBBIIIATH
CBOM 0Opa3oBaTeNbHBII U KYJIbTYPHBIN
YpOBEHB;

0) CAaMOKOHTPOJIb:

WCIIONBb30BaTh TpHEMbl pediekcuu i
OIICHKH  CHTYyallMW, BBIOOpa  BEpPHOTO
pellIeHHUS;

- YMETh OLICHHUBATh PUCKA U CBOEBPEMEHHO
MPUHUMATh PEUICHUS TI0 KX CHHKEHUIO;

B) AMOLIMOHAJIbHBIH MHTEJLJIEKT,
npeanoaraiuii copMupoBaHHOCTD:
BHYTPEHHEH  MOTHMBAllMM, BKJIKOYAIOIICH
CTPEMIIEHHE K JOCTUKEHUIO LIETU U YCIIEXY,

OIITUMMU3M, WHUIIMATUBHOCTD, YMCHUC
JICHCTBOBATh, HCXOIs u3 CBOHMX
BO3MOKHOCTEIH;

- DOMIIATHH, BKJIIOYAIOIIEH CHOCOOHOCTH
IIOHUMATh  SMOIMOHAILHOE  COCTOSHHE

APYTHX, YYUTHIBATh ero npu
OCYIICCTBIICHNHU KOMMYHHKalUU,
CIOCOOHOCTh K COYYBCTBUIO U
COTICPESIKUBAHUIO;

- COLMAaJbHBIX HABBIKOB, BKIIOYAIOIIUX
CIIOCOOHOCTH BBICTpaMBaTh OTHOIICHUS C
JIpYTrUMU JIIOJIbMU, 3a00TUTHCH,
NpOSIBJATh  MHTEPEC U pa3pemiarb
KOH(ITUKTBI

- TOTOBHOCTE K CaMOpPa3BUTHIO,
CaMOCTOSTEJIbHOCTU U CaMOOTIPEIEIICHUIO;
-OBJIaJICHUE HaBbIKaAMHU y4eOHO-
HCCIIEA0BATENIbCKOM, IIPOCKTHOMN U
COITMAJILHOM ASSITEIIBHOCTH;

OBiaagenue YHHBEPCAJbHbIMH

- YMETh ONEPUPOBATh MOHATHSAMHU: CIyYaWHBIA OMNBIT H
CIIy4aifHOe COOBITHE, BEPOSTHOCTH CIIy4alHOTO COOBITHS,
YMETbH BBIYUCIIATH BEPOATHOCTDH C HUCITIOJIB30BAHUEM
rpadMUecKux METOAOB; MPUMEHATH (POPMYJIIbI CIOKECHUS U
YMHOXKECHHSI BEPOSTHOCTEH, KOMOWHATOpHBIE (aKThl |
(GhopMyIIbI TIpH PEIICHUU 3a/1a4y; OICHUBATh BEPOSATHOCTH
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KOMMYHUKATHUBHBIMU /1eHiCTBUAMM:

0) coBMecTHAsl 1eATEJILHOCTD.

- IOHUMATh U UCIIOJIb30BATh MIPEUMYILECTBA
KOMAaH/IHOW ¥ WHIUBUyaJIbHOW PabOTHI;

- IIPUHUMATD LEIn COBMECTHOM
NesITeIbHOCTH, OpraHU30BbIBATh u
KOOpAMHUPOBaTh  JEWCTBUA IO €€

JOCTUKEHHUIO: COCTaBJATh IUIaH JCHCTBUIA,
pacnpenenarb poJii C YYETOM MHEHHH
Y4aCTHUKOB 00CyXKIaTh pe3ynabTaThl
COBMECTHOH paboThI;

- KOOPAMHUPOBATH UM BBINOJHATH PabOTy B
YCIOBUSIX PEAlbHOIO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYLIECTBIIATh MO3UTUBHOE
CTpaTernyecKkoe IOBEACHHE B PA3IUYHBIX
CUTyalUsiX, TPOSBISATH TBOPYECTBO U
BooOpakeHue, ObITh MHUITUATUBHBIM
OBnanenne YHHMBEpPCAJbLHbIMH
peryJiTUBHbIMH JeHCTBUSIMU:

') NPUHATHE ce0sT M APYIrUX JIOAeii:

- IPUHUMATh MOTHBBI U apPIYMEHTHI JPYIUX
1800 (571 pu aHaIM3€  PE3yJbTATOB
NESTENBHOCTH;

- MPU3HABaTh CBOE MPaBO U NPaBO APYTUX
JIIOZICH Ha OIINOKH;

- pa3BHUBAaTb CIIOCOOHOCTH ITOHUMATh MUD
C MO3WIHUHA APYToro 4€jioBEKa

pealbHBIX  COOBITHH; 3HAKOMCTBO CO  CIy4aiHBIMH
BEJIMYMHAMH; YMEHHUE IMPHUBOAUTH IPUMEPHI HPOSBICHUSL
3aKOHA OOJBIIMX YHCET B MPUPOJHBIX M OOIIECTBEHHBIX
SIBJICHUSX;

- YMCTH CBO6OI[HO OIICPHUPOBATE IOHATUAMU:. CTCICHB C
LOCJIbIM IIOKAa3aTCJIEM, KOPCHb HaTypaHLHOfI CTCIICHU,

CTENeHb C paIMOHAIBHBIM IIOKa3aTelieM, CTENEeHb C
JNIEUCTBUTEIILHBIM (BEIIECTBEHHBIM) MoKa3aTeJieM,
jgorapudm  ymcna, CHUHYC, KOCHMHYC M  TaHTEHC

ITPOU3BOJIBHOT'O YK CJIA,

- yMeThb CBOOOJHO ONEPUPOBATH MOHATUAMHU: Tpaduk
¢byHkuuu, oOparHas (QYHKIUS, KOMITO3UIUS (YHKINH,
JAvHeNHass (YHKUHMSA, KBaJpaTuyHas (YHKLUS, CTElEeHHas
(GyHKIMS [EJIBIM  TOKa3aTejeM, TPUTOHOMETPHUYECKHE
¢GbyHKIIMU, OOpaTHbIE TPUTOHOMETpUYECKUE (YHKIIHH,
MokasareiabHass W Jorapupmuyeckas (yHKUUU; YMETb
CTpoUTh Trpaduku (yHKUUH, BBIIOIHATH MPEOOpa3OBaHUS
rpadukoB QpyHKUHNH;

- YMETh UCHOJB30BaTh Ipaduku (QYHKIHUN A7 U3ydeHus
IIPOLIECCOB JIM 3aBUCUMOCTEN IpU pEUIEHMH 3aJad U3
OpYTUX Yy4eOHBIX MPEIMETOB W W3 pEaJbHOW JKU3HH,
BbIpakaTh (popMylaMH 3aBUCHMOCTH MEX1Y BETUUYHHAMMU;
u- CcBOOOJHO  OMNEpPUPOBATH  IMOHATHSMHU:  YETHOCTb
(GyHKIMH, TEePHUOAMYHOCTh (YHKIMM, OrPAaHUYEHHOCTD
(yHKIIMM, MOHOTOHHOCTh (YHKITMH, SKCTPEMYM (YHKIIHH,
HauOoJsiplllee M HAUMEHblIee 3HAaueHus (YHKIUM Ha
MIPOMEXKYTKE; YMETh MPOBOJIUTH HCCeA0BaHNEe (QYHKIUY;

- YMETh HCIIOJIb30BaTh CBOMCTBA U Tpadukul PyHKIMHA AJis
pelieHust ypaBHEHU, HEPABEHCTB M 3a]1a4 C TTapaMeTpaMH,
n300pakaTh Ha KOOPIMHATHOW TIUIOCKOCTH MHOXECTBA
pellIeHN ypaBHEHU HEPABEHCTB U UX CUCTEM

- YMETb OIIepUPOBATH MOHATHSIMHU: cpenHee
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OK 05. Ocy1ecTBasaTh YCTHYIO U
MMCbMEHHYIO KOMMYHHMKALIUIO Ha
rOCyIapCTBEHHOM sI3bIKe Poccuiickon
®degepannu ¢ yaeToM 0COOCHHOCTEH
COLIMAJIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

B o01acTH 3cTETHY€CKOr0 BOCIIUTAHUA

- OCTETHYECKOE OTHOUIEHHE K MHUpY,
BKJIIOYAsi JCTETUKY ObITa, HAY4YHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TPyla U
OOIIECTBEHHBIX OTHOIICHHIA;

- CIIOCOOHOCTH BOCIIPMHUMATh pa3IU4HbIE
BHUJIbl UCKYCCTBA, TPaJMIMU U TBOPYECTBO
CBOETO U JIpyrUX HaApOJOB, OILIYyIIATh
SMOLIMOHAJIBHOE BO3/1EHCTBUE UCKYCCTBA;

- yOeXIEeHHOCTb B 3HAYUMOCTU  JUIS
JUYHOCTU U OOIIEeCTBa OTEYECTBEHHOTO U

MHPOBOT'O HCKYCCTBA, STHUYECKUX
KYIbTYPHBIX ~ TpPaJuluii U  HApOJHOTO
TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIPQXEHHIO B Pa3HBIX
BHUJIAX HCKYCCTBA, CTPEMIIEHHUE NPOSBIATH
KayecTBa TBOPUECKOM JTMUHOCTH;
OBianenue YHHMBEPCAJIbHBIMH
KOMMYHHMKATHBHBIMH /IeCTBUSIMH:

a) o0IIeHue:

- OCYUIECTBIATh KOMMYHHKALIMM BO BCEX
cdepax KHU3HU;

- pacrio3HaBaTh HeBepOalbHbBIE CpEICTBA
oOlIeHHs], MOHUMATh 3HaYEHHE COLIMATIbHBIX

3HAaKOB,  paclO3HaBaTh  MPEANOCHUIKH
KOH(IMKTHBIX ~ CHUTyalMd ¥  CMST4arh
KOH(JIUKTBI,

apupMeTHuecKkoe, MeanaHa, HauOoJblllee U HauMEHbIIee
3HAa4YeHHUs, pa3Max IUCIepCHUsi, CTaHIApPTHOE OTKJIOHEHHE
YHCIOBOTO Ha0Opa; yMEHHE U3BJIEKATh, HHTEPIPETUPOBATD

uHpOpMaNMIO, TPENCTABICHHYI0 B  «Ta0MUIax, Ha
auarpammax, — rpadukax, — OTpaKaroulyl0  CBOWCTBa
pealbHBIX  TPOLECCOB W SIBICHHWH;  IPEACTaBIATH
uH(pOpMAIIHIO

- YMETb OIIepUpPOBATH HOHSTUSMH: cpenHee

apudMeTHIecKoe, MeAnaHa, HanOoJbIIee W HaUMEHbIIEe
3HAUEHUs, pa3Max JUCIEPCHs, CTAaHAAPTHOE OTKJIOHEHHE
YHCIIOBOTO Ha0Opa; yMEHHNE U3BJIEKATh, HHTEPIPETUPOBATH

UHPOpPMALIMIO, TMpPEJICTABICHHYD B  «TabiauIax, Ha
auarpammax, — rpagukax, — OTpaXKawllyl  CBOilcTBa
pea’bHbIX  IPOLECCOB W SBICHUH;  IPEICTABIATDH
UHPOPMAIIMIO C TIOMOMNIBI0 TaONUI[ W JHarpaMM;

UCCIEN0BATh CTATUCTUYECKUE [aHHBIE, B TOM YHCIE C
MPUMEHEHUEM TIpaUUYECKUX METOJOB M 3JIEKTPOHHBIX
CPEICTB;

-  YMCThb OICpUpOBATHL TMOHATUAMU. TOUYKa, IIpAMasd,
IIJIOCKOCTb IMPOCTPAHCTBO, I[ByrpaHHLIﬁ yroii,
CKpCHIUBAIOIIHUECS IMPAMBIC napauiCIibHOCTb n

NEPIEHANKYJIAPHOCTD NPSAMBIX U IUNIOCKOCTEH, YTOI MEXIY
NPSIMBIMH, YIOJl MEXAY HNPSAMON M INIOCKOCTBIO, YIOJ
MEXKIYy IUNIOCKOCTSAMMU, PACCTOSTHUE OT TOYKH 10 IUIOCKOCTH,
paccTositHue MEXAy NpPSIMBIMHM, pacCTOSHUE  MEXIYy
IIJIOCKOCTSIMU;

- YMCTb HCHOJIB30BAThb IMPU PCHICHUN 3a1a4 H3YUCHHBIC
(baKTI)I U TCOPEMbI IUIAHUMETPUH; YMCHHUC OLICHHUBATH
PasMEphL 00BEKTOB OKpYZKaroumero Mmupa
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OK 07. ConeiicTBOBaTh COXpaHEHUIO
OKpPY’Karolllen cpenpl,
pecypcocOepexeHHI0, MPUMEHSITh
3HaHUS 00 U3MEHEHUHU KIIMMaTa,
IPUHLIUIIBI OEPEKITUBOTO
IPOU3BOJICTBA, YHPEKTHBHO
JIEWCTBOBATh B YPE3BbIYANHBIX
CUTYyaIUAX

- Pa3BEpPHYTO M JIOTMYHO H3JIaraTh CBOIO
TOYKY 3pEHHS C  HCHOJb30BaHUEM
SI3BIKOBBIX CPEJCTB

B 00/1acTH 3K0JI0TrHYECKOTO BOCITUTAHMSA:
- cOpMHUpPOBAHHOCTH  IKOJOTHYCCKOM
KYJIbTYpPBhI, IIOHUMAaHHUC BIIMAHUA
COIMATPHO-9PKOHOMUYECKUX TPOIECCOB Ha
COCTOSIHME€ MPUPOAHOH W  COLIMAJIBLHOM
Cpelbl, OCO3HAHUE TIO0ATBHOTO XapakKTepa
9KOJIOTUYECKHX MPOOIIeM;

- IUIJAaHHPOBAaHWE M  OCYIIECTBIICHHE
JICCTBUI B OKPY’KalOIIEH CpeJe Ha OCHOBE
3HaHHUA 1eJieil  yCTOMYMBOTO  pa3BUTHUSA
YEJIOBEUECTBA;

AKTHUBHOE HETIPUSATHE JIEHCTBHH,
MPUHOCSIINX BPEJ OKPYKAKOIIEN CPELE;

- YMEHHE MPOrHO3UPOBATH
HC6J’IaFOHpI/I5[THI>Ie 9KOJIOTUYCCKHUEC
MOCJEICTBUS MPEANPUHUMAEMBIX JIEHCTBUH,
MPpEeA0TBpAIATh UX;

- pacuidpeHHe OmbITa  JACATEIbHOCTH
AKOJIOTUYECKOW HAIPaBICHHOCTH;

- OBNQJICHHE  HaBbIKAMH  y4eOHO-
HCCIIETOBATEIBCKOM, MPOEKTHOMN Hu
COIIMAILHON NeITEILHOCTU

- yMETh OIEpUpPOBaTh MOHATUSAMU: MPSIMOYTOJIbHAsS
cUCTEMa KOOPAMHAT, KOOPAMHATBl TOYKH, BEKTOD,
KOOpJAMHATBl BEKTOpa, CKAJIAPHOE IPOU3BEIACHUE, YIOJ
MEXAY BEKTOpPAMH, CyMMa BEKTOpPOB, IPOU3BEICHUE
BEKTOpa Ha YHUCJIO; HAXOJUTh C MOMOINBI H3YYEHHBIX
(dbopMyll KOOpAWHATBI CEPEIUHBI OTPE3Ka, PACCTOSIHHE
MEXIY JTBYMSI TOUKaAMHU;

-yMeTh BBIOMpaTh MOAXOMAAIIUN H3Yy4YEHHBIA METON MJis
pelIeHus 3aa49H, Paclo3HaBaTh MaTeMaTHIecKue (haKkThl U
MaTeMaTUYeCKUe MOJETU B MPUPOIHBIX M OOIIECTBEHHBIX
SIBJICHUSIX, B UICKYCCTBE;

YMEHUE MPUBOAUTH MPUMEPHI MATEMATUUECKUX OTKPBITHIA
POCCHIICKOM ¥ MHUPOBOW MaTEMaTUYECKON HAYKH.

- YMETh ONEpPUpPOBATH MOHATHSAMU: CIy4YalHBI ONBIT U
ciiy4aiiHOe COOBITHE, BEPOSITHOCTh CIIYYallHOTO COOBITHS;
YMETh BBIUUCIATH BEPOATHOCTh C  HCIOJIb30BAHUEM
rpagu4YecKuX METOJIOB; MPUMEHITh (POPMYIIBI CIIOKEHUS U
YMHOXEHHSI BEPOSTHOCTEH, KOMOWHATOpHBIE (AKTBhl H
dbopmynel TIpU peHIeHUH 3a]ad; OICHUBATH BEPOSITHOCTU
pealbHbIX  COOBITUH; 3HAKOMCTBO CO  CIIy4alHBIMH
BEJIMYMHAMU: YMEHHE NPHUBOJUTH TPHUMEPHI MPOSBICHHS
3aKOHA OONBIIMX YHUCET B MPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX
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IIK 3.4. OuenuBaTh 3aTpaThl Ha
BBITIOJIHEHHE Pa0OT 110 PEMOHTY
YCTPOMCTB 3JIEKTPOCHAOKEHUS

- YMEThb MHTErPUPOBATH 3HAHUS U3 Pa3HbIX
MpeIMETHBIX 00acTe;

- TOTOBHOCTb K AaKTUBHOM J€ATEIbHOCTU
TEXHOJIOTMYECKOU HaIlpaBJIECHHOCTH,
CMOCOOHOCTh MHUIUHPOBATH, TIAHUPOBATH
1 CAMOCTOSITEIIBHO

BBIIIOJHATH TAKYIO JESATEIbHOCTD;

- JaBaTh OLEHKY HOBBIM CHUTYalUsIM,
OLIEHUBATh IPUOOPETEHHBIN OIBIT;

- OCYILECTBJISATH LI€JICHANIPABIECHHBIN MOUCK
IepeHoca CpeACTB U CIOcOOOB JEHCTBUS B
npodeccuoHanbHyI0 Cpeay;

- aHaJIM3UpOBATh IIOJyYEHHBIE B XOJ€
peuieHust 3aa4u pe3yJbTaThl, KPUTHUYECKU

OLICHUBATh ux JIOCTOBEPHOCTb,
[IPOrHO3UPOBaTh M3MEHEHHE B  HOBBIX
YCIIOBUSIX;

- pa3zpalaTbIBaTh IUIAH PELIEHUs MPOOJIEMBI
c y4eToM aHaiM3a HUMEIOLIUXCS
MaTepHaIbHbIX U HeMaTepHaIbHbIX
pECypCoB.

- chopMHpOBATh TIOHATHS POJM U MECTa MAaTeMaTHKU B
COBPEMEHHOM MHpE TPH OCBOCHUH MPOPECCHOHATBHBIX
JTUCITUILIAH U B cepe mpodheCCHOHATBHON NesSTeIbHOCTH;
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2. CTpyKTypa M coaep:kaHue 0011eo0pa3oBaTeIbHON TUCIUIIIMHBI

2.1.00beM TMCHUILIMHBI M BUABI Y4eOHOH padoThI

Bux yueOHoi1 padoThl Oobvem 6
yacax

O0bem 00pa3oBaTe/IbHOI NPOrPaMMBbI JUCHUIIIMHBI 282

B T.4

OcHoBHOe coaep:kaHue 2173

B T.4.:

TEOPETUUICCKOE 00yUCHHE 191

MPAKTHUECKUE 3aHATUSA 80

Koncyabranuu 3

IIpomexyTouyHas aTTecTANMA

1 cemecmp —oughgepenyuposannvlii 3auem 2

2 cemecmp - IK3aMeH 6
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2.2. TemaTH4YeCKHUil IUVIAH U COAEPKAHNE TUCITUTLINHBI

HaumeHoBaHue pa3jieioB U TeM Conep:kanue yueOHOro Mmarepuasa (0CHOBHOe M MPOo(deccHoHAIbLHO- Oo0bem | Dopmupyembie
OpPHEHTHPOBAHHOE), 1a00pPATOPHbIE M MPAKTHYECKUE 3aHATHS, MPUKJIATHOI MOIYJIb | YacoB | KOMIIETEeHIHH
(npu HAJIMYKH)
OcHOBHOe cofepxaHue
Pasjen 1. [loBTopenue kypca 18
MaTeMaTHKAa OCHOBHOM
IIKOJIbI
Tema 1.1 Cooepircanue yuebnozo mamepuana
Iean v 3a7a4yn MaTeMaTHKH | ba3oBble 3HAHMA U YMEHHs 110 MaTeMaTHKe B IPO(eCcCHOHAIbHON U B IOBCEAHEBHOU
NPH OCBOCHNH NEATEITbHOCTH.
CHEeHAIBLHOCTH 2
Tema 1.2 Cooepiicanue yueono2o mamepuana
Yuciia 1 BHIYUCICHUS. JleicTBUS Ha/1 MTOJIOKUTEILHBIMU M OTPHUIIATEILHBIMU YKCIaMU, OOBIKHOBEHHBIMU U
Boipa:xenus u JECATUYHBIMU APOOSIMH.
npeodpa3oBaHus JlelicTBuUs CO CTeNeHAMHU, (OPMYJIIbl COKPALLICHHOTO YMHOKEHUS 2 OK 01., OK 02.,
Tema 1.3 IIpodeccnoHalIbLHO-OPUEHTHPOBAHHOE COlep:KaHue (CoAepKaHIe MPUKJIATHOTO MOTYJIsI) OK 03., OK 04.,
['eoMeTpHsi HA TVIOCKOCTH Ipakmuueckoe 3anamue Ne 1 OK 05., OK 06.,
Buasl ninockux ¢uryp u ux miomanas. [Ipaktuko-opueHTUPpOBAaHHBIE 3a/1a4d B Kypce OK 07.
T€OMETPUH Ha TUIOCKOCTH 2 I1K 3.4.
Tema 1.4 Cooeporcanue yueonozo mamepuana
IIpoueHTHBIE BHIYHCICHHS [TpocThie MPOIEHTHI, pa3Hbie CIOCOOBI UX BEIYUCICHUS. CI0KHBIC TPOIICHTHI 2
Ilpakmuueckoe 3anamue Ne2
[IporieHTHBIE BEIYMCIEHUS 2
Tema 1.5 Cooepircanue yueobnozo mamepuana
YpaBHeHHsI M HEPaBeHCTBA Jlunelinble, KBaipaTHbIE, APOOHO-TMHEWHBIC YPAaBHEHUS U HEPABCHCTBA 2
Ilpakmuueckoe 3anamue Ne 3
YpaBHEHUs 1 HEPABEHCTBA 2
Tema 1.6 Cooepiicanue yuebnozo mamepuana
Cucrembl ypaBHeHHil U CnocoObl pelieHus: CUCTeM JIMHEHHBIX ypaBHeHuil. [lonsaTue matpuua 2x2 u 3x3, 2
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HEPaBEHCTB onpenenutens MmaTpuibl. Meton ['aycca. CucteMbl HETMHEHHBIX YPaBHEHUIM.
Cucrembl HEpaBEHCTB
Tema.l.7 Cooeporcanue yuednozo mamepuana
BxoaHo# KOHTPOJIb Boruncnenus u npeobpasoBanus. Y paBHEHUs U HEpaBeHCTBa. [ eomeTpus Ha 1
TTOCKOCTH
Koumponvnaa paboma Ne 1 1
Paznean 2. [Ipsimblie u 18
IVIOCKOCTH B IPOCTPAHCTBE
Tema 2.1 Cooeporcanue yueonozo mamepuana
OcCHOBHBbIE MOHATHUSA [Ipenmer crepeomerpuu. OCHOBHBIE MOHATHUS (TOUYKA, IPsiMas, INIOCKOCTh,
CTepeoMeTPHH. npocTtpancTBo). OCHOBHBIE aKCHOMBI cTepeoMeTpun. [lepecekaromnuecs,
PacnoJio:keHne NpsAMbIX 1 IapajuleNIbHbIC U CKpeluBaronuecs npsamslie. [[puzHak u cBoricTsa
II0CKOCTel CKpeIIMBarONIMXCcs MpsMbIX. OCHOBHBIE TPOCTPAHCTBEHHBIE (DUTYPHI. 2
Tema 2.2 Cooeporcanue yueonozo mamepuana
IHapa/uieJIbHOCTH NPSAMBIX, [TapannenbHble npsiMast ¥ iockoctb. Onpenenenue. [Ipuznak. CoiicTBa (¢
NPSIMOIi M IJI0CKOCTH, nokazatenbcTBoM). [lapannensubie miockoctu. Onpeaenenue. Ilpusnak. CoiicTBa
IJIOCKOCTEM (c nokazarenbcTBOM). TeTpasap u ero sneMeHThl. [lapannenenumnen u ero OK 01.. OK
a1eMeHThl. CBOMCTBA MPOTUBOMOJIOKHBIX TPAHEN U TUArOHAJICH MapajuieenuIeaa. 03 012 04
[MocTpoenue ceyenuii. Pemenne 3agauy. 4 6K 07 N
Tema 2.3 Cooepotcanue yueonozo mamepuana '
IlepneHAUKYJJISIPHOCTH [Iepnenaukysnsapusie npsimele. [lapannenpHbie npsmple, NEPIECHIUKYISIPHBIE K
NPSAMBIX, IPSIMOM U IUIOCKOCTH. [IpU3HAaK NEPIIEHAUKYISIPHOCTH MIPSIMOM U MIIOCKOCTH. [[0Ka3aTenbCTBO.
IUIOCKOCTH, INIOCKOCTei [Tepnenaukynsap u HaksioHHas. [lepnieHaukynsgpHbIe MIIOCKOCTH. [Ipr3Hak
MEPIEHIUKYIIIPHOCTH IUIOCKOCTEN. JlokasaTenscTBO. PaccTosiHME B IpOCTpaHCTBE 2
Tema 2.4 Cooeporcanue yueonozo mamepuana
Teopema o Tpex Teopema 0 Tpex NEPIECHAUKYISIPAX. YTOI MEXAY NPIMOMN U IIJIOCKOCTBIO. YTOJI
neprneHauKyJasipax MEXTY IIIOCKOCTSIMU 4
Tema 2.5 IIpodeccnoHaNbHO-OPUEHTUPOBAHHOE COlePIKAHUE (COAePKAHNE MPUKIATHOTO MOTYJINA)
MapaieabHble, AxkcuoMmbl crepeomeTpun. [lepneHauKyaspHOCTh TPSIMON U TNIOCKOCTH,
nepneHuKy/IsipHbIe, MapaJIEIbHOCTD IBYX NPSIMBIX, HEPIIEHAUKYISPHBIX IUIOCKOCTH,
MEPIIEHANKYISAPHOCTD TIOCKOCTEN 4
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CKpelnBaoIue nNpsiMbie

Ilpakmuueckoe 3anamue Ne 4,5
[TapannenbHble, NEpIEHIUKYISPHBIC, CKPEIIUBAIOIINE MIPSIMbIE

Tema 2.6 Cooeporcanue yueonozo mamepuana 1

Pemenne 3axa4. llpsimble u PacnonoskeHue npsiMbIX U TIJIOCKOCTEHN B IPOCTpaHCTRE. [lepneHaAnKyIIpHOCTD U

IJIOCKOCTH B IPOCTPAHCTBE | APAJUICIBLHOCTD NPAMBIX M INIOCKOCTEH. CKPEIMBAIOIMECs NIPSMBIE
Konmponvnaa paboma No2 1

Paznen 3. KoopanHatsl u 12

BEKTOPBI

Tema 3.1 Cooeporcanue yueonozo mamepuana

JleKapToBbI KOOPAUHATHI B JlexapTOBBI KOOPJIMHATHI B MMPOCTpaHCTBE. [IpocTeiimme 3a1aun B KOOpIMHATAX.

npocrpancrse. Paccrosinue PaccrosiHre Mex Iy IByMs TOYKaMH, KOOPAMHATHI CEPEIUHBI OTpe3Ka

MEXKIYy ABYMS TOUKAMH.

Koopannatsl cepequHbI

oTpe3Ka 2

Tema 3.2 Cooepircanue yuebnozo mamepuana

BekTopsbl B mpocTpaHcTBe. Bexkropsl B mpocTpancTBe. CliokeHUE U BHIYMTAHUE BEKTOPOB. Y MHOXKEHHUE BEKTOPA

V1o Me:KIy BEKTOPAMH. Ha yncio. Kommianapueie BeKTopbl. CKaJIsipHOE NMPOU3BEICHUE BEKTOPOB. OK 01.. OK

CkaJsipHoe Mpou3BeleHne Pasznosxenue BekTopa no TpeM HEKOMIUIAaHAPHBIM BeKTOpaM. KoopimHaTel BeKTOpa, 0. 012 03.

BEKTOPOB CKaJISIPHOE MIPOU3BEJICHUE BEKTOPOB B KOOPJIMHATAX, YTOJ MEXY BEKTOpaMHU, Yol OK O’ 4 OK 0’ 5
MEXTY MPAMOM U TIJIOCKOCTBIO, YTOJI MEXAY MUIOCKOCTAMU. Y paBHEHHE IJIOCKOCTH. HK’ 34
['eoMeTpuueckuii cMbIC onpeaenuTens 2x2 4 o

Tema 3.3 IIpodeccnoHaILHO-OPHEHTUPOBAHHOE COlePKaHME (COMEPIKAHNE MPUKJIATHOTO MOXYJIsI)

IIpakTHKo- Ilpakmuueckoe 3anamue Ne 6

OpPHEHTHPOBAHHBIE 321a4H KoopannartHas miockocTs. Beruncienue paccTOsIHUN Ha INIOCKOCTH.

HA KOOPANUHATHO# Ilpakmuueckoe 3anamue Ne 7

ILIOCKOCTH Brruncnenue mmomanen Ha miockoctu. KommuecTBeHHbIE pacyeTsl 4

Tema 3.4 Cooeporcanue yueonozo mamepuana

Pemenue 3agau. JlexapToOBbI KOOPJIMHATHI B IPOCTpaHCTBE. BekTophl B pocTpancTe. CroxkeHue 1 1

KoopanHarsl 1 BeKTOPHI

BBIYMTAHUE BEKTOPOB. ¥ MHOXKEHHE BEKTOpA Ha uyncio. KommianapHble BEKTOPBI.
CkanspHoe Npou3BeieHUuE BEKTOPOB. PaznoxkeHune BEKTopa o TpeM
HEKOMIUIaHApHBIM BeKkTopam. [Ipocrenmue 3anaun B koopaunarax. KoopauHarst
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BEKTOPA, PACCTOSTHUE MEKYy TOUYKAMH, KOOPAMUHATHI CEPEIUHBI OTPE3KA, CKAISIPHOE
IIPOU3BEICHUE BEKTOPOB B KOOPAMHATAX, YTOJI MEXKAY BEKTOPAMHU, YIOJI MEXKILY
IIPSIMOM M INIOCKOCTBIO, YTOJI MEXAY IJIOCKOCTIMHU

Koumponvnaa paooma Ne 3 1
Pa3nen 4. OcHoBBI 36
TPUTOHOMETPHUH.
Tpuronomerpu4eckue
GyHKuun
Tema 4.1 Cooepiicanue yueono2o mamepuana
TpuroHomMerpuyecKue Panuannas mepa yrina. IloBopoT Touku BOKpYT Hauana koopauHat. OnpeneneHue
(GYHKIHH MPOU3BOJILHOIO CUHYyCa, KOCUHYyCa, TAHT€HCAa 1 KOTaHTeHca. 3JHaKu CUHYyCa, KOCUHYyCa, TAHT€HCA U
yria, yucia. Paguannasi u KOTAHT€HCA M0 YETBEPTSAM. 3aBUCUMOCTh ME¥K1y CHHYCOM, KOCUHYCOM, TAHT€HCOM U
rpajaycHasi Mepa yrJa KOTaHI€HCOM OJIHOTO M TOTO K€ yTIJia 4
Tema 4.2 Cooepiicanue yueono2o mamepuana
OcHOBHBIE Tpuronomerpuueckue ToxaecTBa. CHHYC, KOCHHYC, TAHT€HC U KOTAHT€HC YIJIOB &
TPUITOHOMETPUYECKUE U — . PopmyIibl IPUBEIACHUS (?ZK (())1K’ (%K
TORIeCcTBA. POpMY.JIbI i ”
np):f;enennﬂ o 4 OK 04., OK
Tema 4.3 Cooeporcanue yueonozo mamepuana 05., OK 06.,
Cunyc, KOCHHYC, TAHT€HC CyMMma 1 pa3HOCTh cMHYcOB. CymMMa U pa3HOCTb KOCHHYCOB. CUHYC M KOCUHYC I%If ng
CYyMMBbI U Pa3HOCTH JABYX nBoitHoro yria. ®opmyssl nosnoBuHHOTO yria. [IpeobpazoBanue cymMmbl o
yrjioB. CHHYC U KOCHHYC TPUTOHOMETPUYECKUX (PYHKIIMI B MPOU3BE/ICHNE U TIPOU3BE/ICHUE B CYMMY.
ABOIHOIO yria. ®opmyJabl Bripaxenue TpuronoMeTpudeckux (QyHKIUN depe3 TAaHTCHC TOJIOBUHHOTO
MOJIOBUHHOTO YIJia aprymenra. [IpeoOpa3oBanue NpoOCTEHIINX TPUTOHOMETPHUYECKIX BBIPAKEHUN 6
Tema 4.4 Cooeporcanue yueonozo mamepuana
DyHKINH, HX CBOIiCTBA. OO6nacTh onpeeNieHnss © MHOXKECTBO 3HaUeHUN QyHKIUN. YETHOCTH, HEYETHOCTD,
Cnoco0bl 3aaanust yHKIHH | TIEPHOAUYHOCT QyHKIMA. CriocoOb! 3anaHus QyHKIMI 2
Tema 4.5 Cooepircanue yueonozo mamepuana
Tpuronomerpuueckue OO6nacTh onpeseneHus U MHOXECTBO 3HAUCHUN TPUTOHOMETPUUECKUX ()YHKIIUM.
(pyHKIHMHU, HX CBOICTBA U YérHOCTh, HEUETHOCTH, MEPHOANYHOCTD TPUTOHOMETpHUECKUX PpyHKuuid. CBOMCTBA
rpadpuxn u rpaduku QyHKIMI Y =CO0SX, Yy =sin X, Yy =tgX, y = Ctgx 2
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Tema 4.6 Cooepiicanue yuebno2o mamepuana

IIpeo6pasosanue rpadukos | CKaTve M pacTsHKEHUE rpaQUKOB TPHTOHOMETPHIECKUX (DYHKIMIA.
TPUITOHOMETPUYECKUX Ilpakmuueckoe 3anamue Ne 8

GyHKumin [IpeoGpazoBanue rpadukoB TPUTOHOMETPUUYECKUX (PYHKITUI

Tema 4.7 Onucanue IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlePKAHUE (CodepKaAHNe PUKJIATHOTO MOAYJINA)
MPOU3BOACTBEHHBIX Ilpakmuueckoe 3anamue Ne 9, 10

MPoLECCOB € MOMOIIbIO
rpaduxoB pyHKuMI

Hcnonb3oBaHue cBOWCTB TPUTOHOMETPUYECKUX (PYHKIINI B TpOodhecCHOHAIbHBIX
3aa4ax

Tema 4.8 Cooeporcanue yueonozo mamepuana

OOpartHbIe OO0patsble TpuronoMerpuyeckue Gynknuu. Mx cBolictBa u rpaduku
TPUTOHOMETPHYECKHUE

bynxkumn

Tema 4.9 Cooeporcanue yueoHozo mamepuana

Tpuronomerpuyeckue VYpaBHeHHe COSX =a. YpaBHeHHE SiN X = a. YpaBHeHHe tgX = a, Ctgx = a . Pemenue

YpPaBHECHMA U HEPABCHCTBA

TPUTOHOMETPUYECKUX ypaBHEHUH TUIOB: [IpocTeiiiine TpuroHoMeTpruiecKue
ypaBHEHHUSI, CBOJIAIINECS K KBAJPATHBIM, pelIaeMbIe pa3eICHUEM Ha MHOXKHUTEH,
OJIHOPO/IHBIE.

Ilpakmuueckoe 3anamue Ne 11
[IpeoGpazoBanue rpaduKOB TPUTOHOMETPUIECKUX (PYHKITHIA

Tema 4.10 Cooepotcanue yueonozo mamepuana

Cucremsl Cuctembl IPOCTEHIINX TPUTOHOMETPUUECKUX YPABHEHUI

TPUTOHOMETPHYECKHUX

yPaBHEeHHU

Tema 4.11 Cooeporcanue yuednozo mamepuana

Pemenue 3aga4. OCHOBBI [IpeobpazoBanre TPUTOHOMETPUUYECKHUX BhIpakeHUM. Perienue

TPUTOHOMETPHH. TPUTOHOMETPUUYECKUX YPaBHEHHUM 1 HEPABEHCTB, B TOM YHUCJIE C UCIIOJIb30BAHUEM

Tpuronomerpuyeckue CBOMCTB (DYHKITHH.

pyHKIUn Koumponvnaa paboma Ne 4

ﬁmeﬂ > OK 02., OK
OMILJIEKCHbIE YHCJIA 03., OK 04.,

Tema 5.1

Cooeprcanue yuedonozo mamepuana
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KoMmiekcHbIe yncia

[TonsiTne kommiekcHoro yucia. ConpsipkeHHbIE KOMIUIEKCHBIE YUCIIA, MOYJIb U
apryMeHT KOMIUIEKCHOIo yncia. Popma 3anucy KOMIUIEKCHOTO Yuciia
(reomeTpuyeckas, TPHrOHOMETpUUECKas, anredpandeckas). ApupmeTuyeckue
JEeUCTBUS C KOMIIJIEKCHBIMU YHCIaMU

Tema 5.2
IIpumMeHeHNe KOMILIEKCHBIX
qucea

IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlepPKaAHUe (CodepKaHue MPUKJIATHOT0 MOAYJIA)

Ilpakmuueckoe 3anamue Ne 12, 13
BrlnonHeHre pacueToB ¢ MOMOIIBIO KOMIUIEKCHBIX uncenl. Mcnonb3oBanue

OK 07.

KOMILIEKCHBIX YHCe B TPOQPECCHOHATBHBIX 3a/1auax 2
Pasznea 6. IlpousBoanas 34
(GyHkunu, ee npuMeHeHne
Tema 6.1 Cooepircanue yuebnozo mamepuana
IMoHsiTHE MPOU3BOIHOIA. Ormpezenenne YucIOBOM MOCIIEIOBATEIBHOCTU U CIIOCOOBI ee 3aianusi. CBoiicTBa
@opMyJibl M IPaABUJIA YHUCJIOBBIX NOCIIeIoBaTeNbHOCTEN. OnpeaeneHue npejaeia nociaeaoBaTeaIbHOCTH.
nuddepeHIHPOBAHUS Brruncnenue npenenos nocienoBarenbHoctel. [lpenen gyHknum va
6eckoneunoctu. [Ipenen ¢pynkuuu B Touke. [Ipupamenue aprymenra. [Ipupamienue
dbyHkuuy. 3ana4u, IPUBOASIINE K TOHATHIO MPOU3BOAHON. OmipeaeneHue
MPOU3BOAHON. AJITOPUTM OTBICKAHUS POU3BOJHOM 2 OK 01.. OK
Tema 6.2 Cooepircanue yueonozo mamepuana 0 012 03
IIpousBoaHbIE CYMMBI, ®opmynsl quddepeniupoanus. [IpaBuna quddepeHiupoBaHus OIZ 04 OIZ
“
Pa3HOCTH, IPOU3BEIEHUS, 05.. OK 06.,
YacTHOI'0 4 OK 07.
Tema 6.3 Cooepiicanue yueonozo mamepuana
IIpoussoaubie Omnpenenenue ciaoxHol pyHKIMU. [Ipon3BoAHAs TPUTOHOMETPUUECKUX (PYHKIIUM.
TPUTOHOMETPHYECKHX [TpousBomHAs CIOKHON PYHKITUU
¢pyuxkumii. [IpousBoaHas
CJI0KHOM PYyHKIIUHN 4
Tema 6.4 Cooeporcanue yuednozo mamepuana
ITonsiTHe HENPEPLIBHOCTH [Tonstue HenpepriBHOCTH GyHKIMH. CBOMCTBa HEMPEpbIBHOCTU PyHKIUU. CBS3H
$pynknun. Meron MEX Iy HEMPEPHIBHOCTHIO U U PepeHITpyeMOCThI0 QYHKIIMU B TOUKE. AJTOPUTM
HHTEPBAJIOB pelIeHUs] HEPaBEHCTB METOJ0M UHTEPBAJIOB 2
Tema 6.5 Cooepircanue yueonozo mamepuana 2
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I'eomeTpuuyecku u
(pu3nyecKnii CMbICII

['eomeTpuveckuii CMBICT MPOU3BOTHON (YHKIIUH — YTIIOBOW KOA(PPHUITHEHT
KacaTeJbHO! K rpauKy (yHKIHU B TOUKE. Y paBHEHHE KacaTeJIbHOM K rpaduky

MPOU3BOAHOM (GyHKUIMH. AJITOPUTM COCTABJICHUS] YpaBHEHUS KacaTeIbHOU K rpaduky QyHKIIMU
y=f(x)
Tema 6.6 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlEPKAHUE (COAEePKAHNE MPUKIATHOT0 MOTYJINA)

dusnuecKuii CMbBICJ
NMPOU3BOJAHOM B

Ilpakmuueckoe 3anamue Ne 14
duznyeckuil (MEXaHUYECKUI) CMBICI IPOU3BOJHOM — MTHOBEHHAsI CKOPOCTH B

npogeccHoHANBHBIX 32Ja4aX | MOMCHT BpeMeHu t: V = S'(t) 2
Tema 6.7 Cooeporcanue yueoHozo mamepuana
MOHOTOHHOCTH QYHKIIHH. Bospactanus u yObiBaHus (YHKIIFH, COOTBETCTBUE BO3PACTAHUS M YOBIBAHUS
Touku 3KcTpeMyMma GbyHKIMY 3HaKy MPOU3BOAHOMU. [IoHATHE MPOU3BOAHON BBICHIETO MOPSIKA,
COOTBETCTBHE 3HaKa BTOPOM MPOU3BOAHOM BBIMYKJIOCTH (BOTHYTOCTH) (DYHKITUH Ha
oTpeske. 3aaul Ha MAaKCUMYM U MUHUMYM. [loHSTHE aCHMIITOTHI, CIIOCOOBI UX
ompeeneHus. AJTOPUTM UCCIIeIOBaHUS (PYHKIIMH U MIOCTPOCHHS ee Tpaduka ¢
MOMOIIBIO TPOU3BOIHOM. JIpoOHO-NTMHEHas QyHKIUS 4
Tema 6.8 Cooepitcanue yuednozo mamepuana
HccnenoBanne GQyHKIUH U UccnenoBanue GpyHKIMKM HA MOHOTOHHOCTh U TIOCTPOEHHUE IpapuKoB
nocrpoenue rpagukoB 4
Tema 6.9 Cooeporcanue yueonozo mamepuana
HauGoabiee u HauMeHbiiee | HaxoxxaeHue HanOONbIIIEr0 1 HAUMEHBIIETO 3HaYeHUs (YHKIIUH, TOCTPOCHUE
3HaYeHue PyHKIUU rpa)KOB MHOTOUYJICHOB C MCIOJIb30BAHMEM alllapaTa MaTeMaTHYECKOTr0 aHAIN3a 2
JuddepennupoBannblii 3auet (1 cemectp) 2
KouncyabTanus 1
Tema 6.10 IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COiePKaHMe (COoAepKaHNe MPUKJIATHOT0 MOAYJIsT)
Haxo:xaenue onTuMaabuoro | Haubolblee ¥ HauMeHblIee 3HaYeHHE QYHKIMN 2
pe3yJabTaTa ¢ MOMOIILIO Ilpakmuueckoe 3anamue Ne 15, 16 2
NPOM3BOIHOI B HaxoxxneHnue onTuMalibHOTO pe3ysibTaTa ¢ MIOMOIIBIO0 MPOU3BOIHON B MPAKTHYECKUX 2
NMPAKTUYECKHUX 3a/1a4aX 3aza4ax
Tema 6.11 Cooepiicanue yueonozo mamepuana
Pemenue 3a1au. ®opmynsl u ipaBuia quddepenumposanus. MccnenoBanue GyHKINHA ¢ TOMOIIBIO 1

npon3BoiHOM. Hanbosbiiee n HanMeHblee 3HaueHne () yHKIIUN
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IIpousBoaHas pyHKI MU, €€
NpUMeHeHHe

Koumponvnasa paboma Ne 5

Pa3jnesn 7. MHOTOTrpaAaHHUKH U 40
TeJia BpalleHust

Tema 7.1 Cooeporcanue yuednozo mamepuana

Bepumiunbl, pedpa, rpanu [Tonsitne MHOTOrpaHHuKa. Ero aemMeHThl: BepuInHbl, pedpa, rpanu. /uaronanis.
MHOTOrPaHHHKA Ceuenue. Brinmykiible U HEBBITYKIIbIE MHOTOTPAaHHUKH 2
Tema 7.2 Cooeporcanue yuednozo mamepuana

Ilpusma, ee cocrasisiiomme, | Ilonarue npusmel. Ee ocHoBanus u 60koBbIe rpann. Beicota mpusmel. Ilpsamas u

ceuenue. [Ipsimas u HakJI0HHasA npusma. [IpaBunbHas npusma. Ee ceuenune

NpPaBWJIbHAs MPU3MBI 2
Tema 7.3. Cooeporcanue yueonozo mamepuana

Hapasnesenunen, KyoO. [Tapannenenuren, cBOMCTBa MPSMOYTOJILHOTO Tapajuienenumnena, kyo. Ceuenue

Ceuenne Kyoa, Ky0Oa, mapauienenumnesna

napaJuie/jienumnena 2
Tema 7.4 Cooepoicanue yuednozo mamepuana

ITupamuna, ee ITupamuna u ee aneMenTsl. Ceuenne nupamuabl. [IpaBunbHas nupamuaa.

COCTABJISIIOLIHE, CCUYCHHE. YceueHnHas nupamMuia

IIpaBuibHasi nupamMuaa.

YceueHHass nupamuaa 2
Tema 7.5 Cooepitcanue yueonozo mamepuana

boxoBas 1 noyinas [Tnomaas OOKOBO U MONTHON MOBEPXHOCTH MPU3MBI, MUPAMUIbI

MOBEPXHOCTH NPHU3MBI,

NMUPpaMHUIbI 2
Tema 7.6 Cooepircanue yuebnozo mamepuana

CumMmeTpus B KyOe, CuMMeTpusi OTHOCUTEIIBHO TOYKH, TIPSIMOM, TTocKOoCTH. CUMMeTpHs B KyOe,
napajuiejenumnene, npusmMe, | Mapaulelenunene, NpusMe, TupaMue

nupamuje 2
Tema 7.7 IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE COiePKaHMe (COAepKaHNe MPUKJIATHOT0 MOAYJIsT)

IpuMepbl CUMMeTpUIi B CummeTpus B IpUPO/JIe, APXUTEKTYPE, TEXHUKE, B OBITY

npogeccuu IlIpakmuueckoe 3anamue Ne 17, 18 4

OK 01., OK
02., OK 03.,
OK 04., OK
05., OK 06.,
OK 07.
TK 3.4,
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CummeTpus B ipodeccun

Tema 7.8 Cooepiicanue yueonozo mamepuana

IIpaBuibHbBIE [TonsiTue npaBUIILHOTO MHOTOTpaHHKKa. CBOMCTBA MPAaBUIIbLHBIX MHOTOTPAHHUKOB
MHOTOTPAHHUKH, HX

CBONCTBA

Tema 7.9 Cooepitcanue yueonozo mamepuana

uaunap, ero
cocraBiasomue. Ceuenmne
HUJIMHIPA

Hunuuap u ero anemenTsl. CeueHne MUIMHAPA (MapaiieIbHOe OCHOBAHUIO U OCH).
Pa3BepTka numuHapa

Tema 7.10
Komnyc, ero cocrapisironiue.
CeueHue KoHYycCa

Cooepotcanue yuednozo mamepuana

Konyc u ero snementsl. CeueHune koHyca (mapayuieabHOe OCHOBAHUIO U
MPOXO/IAIIEe Yepe3 BEPIINHY), KOHMUeCKue ceueHus. PazBepTka nuinHapa

Tema 7.11
Yceyennbiii Konyc. Ceuenue
yYCe4eHHOI 0 KOHyca

Cooepotcanue yueonozo mamepuana

Yceuennslit koHyc. Ero oOpa3yromias u BeicoTa. CeueHre yCceueHHOTO KOHyca

Tema 7.12
Ilap u cepa, ux ceyeHusn

Cooepotcanue yuednozo mamepuana

ap u cepa. Bzanmuoe pacnonoxenue chepsl U miockocty. CeueHue mapa,
cdepsl

Tema 7.13

ITousitue 00 00BLeMe TeJia.
OTHomleHne 00bEeMOB
MoJA00HBIX TeJl

Cooepotcanue yuednozo mamepuana

[Tonsitue 06 o6veMe Tena. O6beM Kyda U MPSIMOYTOJIBHOTO Mapasijieenunesa.
O06Bem npu3Mbl ¥ TIHHAPa. OTHOIIEHHE 00HEMOB TI0I00HBIX TEJI.
I'eomeTpruecKkuii CMBICH ONPENEIUTEINS 3-T0 MOPSAIKA

Tema 7.14
O0BbeMbI ¥ IJI0II AN
MOBEPXHOCTEH TeJl

Cooepotcanue yueonozo mamepuana

O6bembl mupamMuabl U KoHyca. O0beM 1mapa. [lnomaan moBepxHoOCTEN T

Ilpaxmuueckoe 3anamue Ne 19

[Tnomanu moBepxXHOCTEH MHOTOTPAHHUKOB U TEJ BpaIlleHUS
Ilpaxmuueckoe 3anamue Ne 20

OOBeMbI MHOTOTPAHHUKOB U TEJ BpaIlleHUs

Tema 7.16
I'eomeTpuueckne
KOMOMHAIIUY HA MPAKTHKeE

IpodeccuonabLHO-OPUEHTHPOBAHHOE COep:KaHue (Codep:KaHne MPUKJIATHOTO MOTLYJIs)

Ilpakmuueckoe 3anamue Ne 21, 22
Hcnonb3oBanre koMOWHALIMM MHOTOTPAHHUKOB U TEJ BpaIlleHUs! B IPAKTHUKO-
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OPUCHTUPOBOYHBIX 3aa49ax

Tema 7.17 Cooepircanue yueonozo mamepuana
Pemenue 3agau. OO0BeMBI U IIONIAAN MOBEPXHOCTH MHOTOTPAHHUKOB U TEJI BpaIllCHUS 1
MHOrorpaHHMKH H TEJIa Koumponvnasa paboma Ne 6 1
BpalieHust
Paspea 8. IlepBooOpa3nas 14
(GyHkumnu, ee npuMeHeHne
Tema 8.1 Cooepircanue yuebnozo mamepuana
IlepBooGpasHas GpyHKIMH. 3amada 0 BOCCTAaHOBJICHUH 3aKOHA JABUKEHUS M0 U3BECTHOM ckopocTu. [lonarue
IIpaBu/ia HAXO0KIEHUSA uHTerpupoBanus. O3HaAKOMJICHUE C TIOHATHEM MHTETpasia U MepBOOOpa3HOM U ee
MepBo00Pa3HbIX MIPOM3BOIHOM, BEIYUCIICHHE IIEPBOOOPa3HOM 11t TaHHOU (pyHKIMu. Tabnuima
dbopmyn st HaXO0XKAEHUS MepBO0Opa3HbIX. M3yueHue npaBuia BEIYUCICHUS
epBO0Opa3HOM 2
Tema 8.2 Cooepiicanue yueono2o mamepuana
[nomanb KpUBOJIMHEHHOI 3agaun, NPUBOIALIME K MOHATHIO ONPEIEIEHHOI0 UHTETpaia — O BEIYUCICHUN
Tpanenuu. @opmyia IJIOIIAAM KPUBOJIMHEWHOW Tpanenuu, 0 NepeMenieHud Touku. [lonsatue OK 01., OK
Hprorona-Jleitonunna ompeeIeHHOTo nHTerpaia. ['eomeTpuueckuii 1 GU3NIECKUA CMBICIT OTIPEICIICHHOTO 02.,0K 03.,
unterpana. ®opmyna Hetotona-Jleitbuuma 2 OK 04., OK
Tema 8.3 Cooeporcanue yueoHozo mamepuana 05., OK 06.,
HeonpeneneHHbIii U [TonsiTHE HEOMpeAEIEHHOTO HHTErpasia OK 07.
omnpe/eJleHHbIi HHTETrPaJIbI 2
Tema 8.4 Cooeporcanue yuednozo mamepuana
IlonsTHe 00 onpeeiIeHHOM ['eoMeTpuuecknil CMBIC ONIPENEIICHHOIO UHTErpaia
HHTerpaJjie Kak miomaiu
KPHUBOJIMHEHHON Tpaneuun 2
Tema 8.5 IIpodeccnoHAILHO-OPHEHTUPOBAHHOE CoepPKaHMe (COAePKAHUE TPUKJIATHOTO MOTYJIsI)
Onpese/ieHHbIIi HATerpan B | [ COMETPHYCCKUI CMBICT OnpeienieHHoro uuTerpana. ®@opmyna HeroroHa-
KH3HHU Jleitbnuna. Pemenue 3a1a4 Ha IPUMEHEHUE UHTErpasia JJisl BBIYUCICHUS
(hU3UYECKUX BETUYUH U TUIOMIAeH
Ilpaxmuueckoe 3anamue Ne 23, 24
OrnpeneneHHbI UHTETPaN MPU PEIICHUU TPUKIIAHBIX 33124 4
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Tema 8.6 Cooepiicanue yuebno2o mamepuana
Pemenne 3a1au. [TepBoobOpasznas ¢pyukiuu. [IpaBuna HaxoxaeHus nepsooOpasubix. Ee npumenenue 1
IlepBooOpa3nas pynkuuu, ee | Konmpononaa paooma Ne 7 1
NnpuMeHeHHne
Paszpnen 9. 14 |OK01., 0K 02,
CTeneHu u KOPHU. OK 03., OK 04.,
CrenenHasi pyHKUIMS OK 05., OK 07.
Tema 9.1 Cooepircanue yuedbnozo mamepuana
Crenennas ¢pyHkuus, ee TlonsiTHE KOPHS N-0if CTETIEHN U3 AeHCTBUTEIHLHOTO drca. OyHKIHN y = /X ux
CBOHCTBA cBoiicTBa u rpaduku. CBoKCcTBa KOPHS N-0i CTEICHH 2
Tema 9.2 Cooepiicanue yueono2o mamepuana
IIpeoOpa3oBanue [IpeobpazoBanue HPpATMOHAIBHBIX BBIPAKCHHUI
BbIPA’KeHUI ¢ KOPHAMH N-0i
CTerneHu 4
Tema 9.3 Cooepiicanue yueono2o mamepuana
CBoiicTBa CTENEHH € [TonsiTHE cTENeHu ¢ JTFOOBIM pallMOHATBHBIM MOKa3aTeneM. CTerneHHble PYHKITIH,
PAUMOHAJBHBIM U WX CBOWCTBA U TpaduKu
AefCTBUTEIbHbIM
nmoxKaszarejasamMu 2
Tema 9.4 Cooeporcanue yuednozo mamepuana
Pemenne HppanHoHaIbHbIX | PABHOCHMIIBEHOCTH MPPALMOHANILHBIX YPABHEHUN M HEPABEHCTB. MeTo bl ux
ypaBHEHHI H HEPABEHCTB petneHus. Pemienne uppanmoHaibHbIX YPaBHEHUM U HEPABEHCTB 2
Ilpakmuueckoe 3anamue Ne 25
Pemienne uppanmoHaibHbIX YPaBHEHHUN M HEPABEHCTB 2
Tema 9.5 Cooepircanue yueobnozo mamepuana
CreneHu U KOPHMU. Onpenenenue crenHoit pyHkuu. Mcnonap3oBaHue ee CBOMCTB NMPU pPEILICHUU 1
Crenennas pyHkuus YPaBHEHMI U HEPABEHCTB
Koumponsuas paboma Ne 8 1
;T)iil;fa;ghbﬂaﬂ pyHkus ¥ OK 01, 0K 02,
Tema 10.1 Cooeporcanue yueonozo mamepuana 2 OK 03., 0K 04,
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IMoka3arenbHast pynknus, ee | CTeneHb ¢ IPOU3BOJIBHBIM JIEUCTBUTENBHBIM MOKa3aTesneM. OnpeneneHue OK 05., OK 07.
CBOIiCTBA HOKa3aTeabHON (PYHKIMH, €€ CBOMCTBA U IrpauK. 3HAKOMCTBO ¢ IPUMEHEHUEM [IK 3.4.
MoKazaTreabHOM PyHKIMK. Penenne noka3zareabHbIX ypaBHEHUH () yYHKIMOHAIBHO-
rpadguueckuM MEeToA0M
Tema 10.2 Cooepiicanue yueono2o mamepuana
Pemienne noka3zareabHbIX Pemenue nokasaTesbHbIX YPABHEHUI METOJOM YpaBHUBAHUS [TOKa3aTeleH,
YPABHEHHMI H HEPABEHCTB METOJ0M HOBOM MepeMeHHOU, PyHKIIMOHATbHO-TpaduueckuM MeTogoM. Pemenue
MOKAa3aTEJIbHbIX HEPABEHCTB
Ilpakmuueckoe 3anamue Ne 26, 27
Pemrenne noka3arenbHbIX YPaBHEHUN U HEPABEHCTB 4
Tema 10.3 Cooeporcanue yueonozo mamepuana
CucreMbl OKa3aTeJbHBIX Pemenue cucrem nokasaTeynbHbIX YpaBHEHUM
YPaBHEeHHUIl 2
Tema 10.4 Cooepiicanue yueono2o mamepuana
Pemenue 3amauv. Pemienne noka3arenbHbIX YPAaBHEHUI METOOM YpaBHUBAHUS MTOKa3aTeIeH 1 1
IMoka3zareabHast GyHKIUS METOJOM BBEJICHHsI HOBOW IEpeMEHHON. Perienne noka3arebHbIX HEPaBEHCTB
Koumponvnaa paboma Ne 9 1
Pazpnen 11. Jlorapugmsi. 22
Jlorapudpmuueckas
bynkums
Tema 11.1 Cooeporcanue yueonozo mamepuana
Jlorapugm yucaa. Jlorapudm uuncna. JlecAITUUHBINA U HATYPAJIbHBIHN JIOrapu(MBbl, YUCIIO €
JleciTUUHBIN 1 OK 01, OK 02.,
HATYPaAJIbHBIHA JOrapumsl, OK 03., OK 04.,
GHCIT0 9 OK 05., OK 07.
Tema 11.2 Cooepircanue yueonozo mamepuana
CaoiicTBa Jorapugpmos. CaoiicTBa norapudmos. Onepanus 10rapupMUpOBaHUsL. 1K 3.4.
Onepanus
JorapugpmupoBanus 4
Tema 11.3 Cooeporcanue yueonozo mamepuana 2
Jlorapudpmuueckas Jlorapudmudeckas QpyHKIUS U €€ CBOMCTBA
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(ynkuus, ee cBoiicTBa

Tema 11.4
Pemrenne sorapupmuveckmnx
YPaBHEHUI M HEPABEHCTB

Cooepicanue yuedonozo mamepuana

[TonsiTne norapupmuyeckoro ypaBuenus. Oneparusi noreHuupoBanus. Tpu
OCHOBHBIX METO/1a pelIeHUs Jorapu(pMUUIECKUX YpaBHEHUN: () yHKIIMOHAIBHO-
rpaduyeckuii, METO1 MOTEHIIMPOBAHUS, METOJI BBEJIECHUSI HOBOM NEPEMEHHOM.

Jlorapudmudeckne HepaBeHCTBA 4
Ilpaxkmuueckoe 3anamue Ne 28
Pemenne norapudmMudeckux ypaBHEHUN U HEPABEHCTB 2
Tema 11.5 Cooepiicanue yueono2o mamepuana
CucremMbl JJOrapuMUYecKHX | AJTOPUTM PELIEHHSI CUCTEMBI yPaBHEHUH. PABHOCHIILHOCTD JIOrapu(pMUIECKHX
YPaBHeHUil YpPaBHEHUH U HEPABEHCTB 2
Tema 11.6 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlePKAHUE (COAePKAHNE NPUKJIATHOTO MOAYJINA)
Jlorapu¢msl B npupoe u Ilpakmuueckoe 3anamue Ne 29, 30
TeXHUKE [Ipumenenune norapudma. Jlorapudmuueckas criupaib B mpupoje. Ee
MaTeMaTHYECKHEe CBOMCTBA 4
Tema 11.7 Cooepircanue yueonozo mamepuana
Pemenus 3a1au. Jlorapudmuaeckas QyHkiys. Pemmenne npocTedmx JIorapuMUIeCKuX YpaBHECHHH 1
Jlorapugmsl. Koumponvnaa paooma Ne 10 1
Jlorapupmuyeckas pyHkuus
Paznen 12. 10
MHoxkecTBa. DJIeMEHThI
Teopuu rpagos
Tema 12.1 Cooeporcanue yueonozo mamepuana
MHuoxkecTBa [Tonstue muoxectBa. [lonMHOXkecTBO. Onepanu ¢ MHOXXECTBaMU 2 OK 01., OK 02.,
Tema 12.2 IpogeccHonaIbLHO-OPMEHTHPOBAHHOE COAep:KaHue (Comep/KaHue MPUKIATHOIO MOLYJIsA) OK 03., OK 04.,
Onepanuu ¢ MHOKECTBAMH Ilpaxmuueckoe 3anamue Ne 31 OK 05., OK 07.
Omneparys ¢ MHOXKeCTBaMu. Perienne mpukiiaaIHbIX 3a1aq 2
Tema 12.3 Cooepircanue yueonozo mamepuana
I'padwi [Tonstue rpacda. Cesa3HbIA rpad, AepeBo, MUKI rpad Ha MIIOCKOCTH 2
Ilpakmuueckan paooma Ne 32
Cnioco6nI 3aganus rpados. 2
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Tema 12.4 Cooepiicanue yuebno2o mamepuana
Pemenue 3axa4. MuoxecrBa. | Onepanus ¢ MHOKecTBaMu. OnucaHne peajJbHbIX CUTYallUi C TOMOUIBI0O MHOYKECTB.
I'padbl M X MPUMEHEHHE [Ipumenenue rpadoB Kk pelieHuIo 3a1a4 1
Koumponvnaa paboma Ne 11 1
Pa3nen 13. 18
DJ1eMeHTbl KOMOMHATOPUKH,
CTATUCTUKH U TEOPHH
BEPOATHOCTEM
Tema 13.1 Cooeporcanue yueono2o mamepuana 2
OCHOBHbBIE IOHATHS [TepecTtanoBKM, pa3MENICHUS], COUECTAHUA.
KOMOMHATOPHKH
Tema 13.2 Cooepircanue yueonozo mamepuana 2
CoObITHE, BEPOSTHOCTH CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TeopemMbl 0 BEpOSITHOCTH CYMMBI COOBITHH.
coobITHs. Ci10:KeHUE U YcnoBHas BEpOATHOCTh. 3aBUCUMBIC U HE3aBUCUMBIEC COOBITHS. TeopeMbl
YMHOKe€HHE BEPOATHOCTEMH BEPOSITHOCTHU TIPOU3BEICHUS COOBITUH.
Tema 13.3 IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE COiePKaHMe (COAepKaHUe MPUKJIATHOTO0 MOAYJIsI)
BepositHoCTh B OTHOCHUTEIbHAS YaCTOTa COOBITHS, CBOMCTBO €€ yCTOMUYNBOCTH. CTaTUCTHYECKOE 8}12 8;’ SE 8i’
npodecCHOHATLHBIX 3a7ayax | ONPEICICHHE BEPOSITHOCTH. OrieHKa BEpOSITHOCTH COOBITHUS OK 05" OK 07"
Ilpaxmuueckoe 3anamue Ne 33, 34 " ’
BepositHOCTB B mpohecCHOHANIBHBIX 3a1auax
4
Tema 13.4 Cooeporcanue yuednozo mamepuana 2
JuckpeTHas ciay4daiiHas Bunel ciiydaiinbix BennuuH. OnpeneneHue TMCKPETHON CIIy4aiiHON BEJTUYHHBI.
BeJIMYMHA, 3AKOH ee 3aKoH pacnpeesieHUs IUCKPETHOM ciiydaiiHo#l BennunHbl. Ee uncioBsie
pacnpeneaeHust XapaKTePUCTUKHU
Tema 13.5 Cooeporcanue yueonozo mamepuana 2

3agaum MaTeMaTH4YeCKO
CTATHCTUKH

Bapuanunonssiii psaa. [lonuron yactor u ructorpaMmma. CTaTUCTUYECKUE
XapaKTEepUCTUKHU psifa HAOIIOJAEMBbIX TaHHBIX

Tema 13.6
CocTaBJjenue TadJaun v

IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlePKAHUE (COAePKAHNE MPUKJIATHOTO MOIYJINA)

[TepBuunast 06paboTKa CTaTHCTHYECKHUX JaHHBIX. [ paduueckoe ux npeacraBieHue.
Haxoxenne cpeHIX XapaKTepUCTUK, HAOIFO1aeMbIX JTAHHBIX
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AMarpaMM Ha MPaKTHKe

Ilpakmuueckoe 3anamue Ne 35, 36
Cocrapienue TaOIUIl U JUarpaMM IpU pelIeHUH MPUKIAAHBIX 3a/1a4

4
Tema 13.7 Cooepiicanue yueono2o mamepuana
Pemenue 3agad. JJj1eMeHTDI DneMeHThl KoMOUHaTOpuKH. CoOBITHE, BEPOSTHOCTH COOBITHA. ClIOKEHUE U
KOMOMHATOPHKH, YMHOKEHHUE BEPOATHOCTEN 1
CTATHUCTUKH U TEOPUH Konumponvnaa paboma Ne 12 1
BEPOSATHOCTEH
Pa3nen 14. 19
YpaBHeHUs] 1 HEPABEHCTBA
Tema 14.1 Cooeporcanue yueono2o mamepuana 2
PaBHOCHJILHOCTH ypaBHeHHil | PABHOCUIILHOCTE ypaBHEHMH ¥ HepaBeHCTB. Onpenenenus. OCHOBHBIE TEOPEMBI
U HEPABEHCTB. PaBHOCUJIBHBIX MEpeXoaxX B YPaBHCHHUSIX U HEpaBeHCTBAX. OOIIMe METObI
OO0wmue MeToabI pelieHust pelIeHns YpaBHEHHI: TIepexo/] OT paBeHCTBA (YHKIIMN K PAaBEHCTBY apryMEHTOB
JUTS MOHOTOHHBIX (PYHKIIUN, METOJ] pa3JI0KEHUs] HA MHOXKHUTEIIU, METO]] BBEICHHUS
HOBOM MepeMeHHOM, QYHKIIMOHAIBHO-TpauuecKuii MeTo
Tema 14.2 Cooeporcanue yuednozo mamepuana 2
I'paduuecknii meron OO111e MeTO bl PeIIeHUsI HEPAaBEHCTB: MEePEX0/1 OT CPABHEHHUS 3HAYCHUH (DYHKIHH K OK 01.. OK 02
pelieHusi ypaBHEHUIA, CPaBHEHHIO 3HAYEHHUI apryMEHTOB JJI1 MOHOTOHHBIX (DYHKIIUN, METOJT MHTEPBAJIOB, OK 03" OK 04"
HEPaBeHCTB dbyHKIMOHANBHO-Tpaduyeckuit Mmeto . ['padudeckuii MeTo] pelieHus] ypaBHEHUHN U ” ”
HEPABCHCTE OK 05., OK 06.,
Tema 14.3 Cooeporcanue yueonozo mamepuana 4 OK 07.
VYpaBHenus u HepaBencrBa ¢ | Onpenenenne Moayns. Packpeitue Moays o onpeaenenuro. Ipocreiimme MK 3.4,
MOIyJIeM YpaBHEHUS U HEPABEHCTBA ¢ MoaysieM. [I[pumeHeHne paBHOCUIIBHBIX TIEPEXO0IOB B
OMpEJIETICHHBIX TUMAX YPABHEHUN U HEPABEHCTB C MOAYJIEM
Tema 14.4 Cooeporcanue yueonozo mamepuana 2
YpaBHeHus1 M HEPABEHCTBA ¢ | 3HAKOMCTBO ¢ mapameTpoMm. IIpocrelinme ypaBHEHUs U HEPABEHCTBA C IIAPaMETPOM
napamMeTpom
Tema 14.5 IIpodeccnoHaTbHO-OPUEHTUPOBAHHOE COlePrKaHue (CoAepKaHNe MPUKJIATHOT0 MOXYJINA)

CocraBjieHue U penieHue

IIpakTnyeckue 3ansaTusa Ne 37, 38, 39

36




npogeccuOHAJIBbHBIX 32124 C

Perienne TekCTOBBIX 3a7a4 MPOGECCUOHATBLHOIO COACPIKAHMS

NMOMOIIBI0 YPABHEHH 6

Tema 14.6 IpakTnyeckoe 3ansatue Ne 40

Pemenue 3axau. YpaBaenusi | OOuirie MeTo bl pellieHUs] YpaBHEHUN. Y paBHEHMs U HEPABEHCTBA C MOJYJIEM U C

U HepaBeHCTBA napamMmeTpamu 2
Urorosoe 3ansitue. [loBropenne n3ydeHHbIX TeM. [IoAroTOBKa K SK3aMEHY 1

KouncyabTanuu 2

IK3aMeH 6

Bcero: 282
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3. YcaoBusi peaau3zanuu NporpaMmmbl 001e00pa3oBaTeJIbHOM AU CHUIITHHbI

3.1. [lins peajiu3alyiy NPOrpaMMbl JUCHUIIIHHBI J0JKHbI ObITH
NpeayCMOTPEHbI cJieAyIolue crelHalbHble MOMeleHUs :
Peanu3arus nporpaMmbl JUCHUILTUHBI TpeOyeT HaIHUKs yueOHOro kabuHeTa
MaTEeMaTHKH.
O6opynoBanue yueOHOro KabMHeTa:
MI0CaIOYHBIC MECTa 10 KOJIMUYECTBY 00YJarOIINXCS;
pabodee MecTo MPernoIaBaTes;
KOMIUIEKT Y4eOHO-HAIJISATHBIX TTOCOOMIA;
KOMIUIEKT 3JIEKTPOHHBIX BHIEOMATEPUATIOB;
3aJlaHus JJIs1 KOHTPOJIbHBIX padoT;
npo(hecCHOHATIBHO OPUEHTUPOBAHHBIE 3a/1aHUS:
MaTepuaibl IK3aMeHa.
Texuuyeckue cpeacTBa 0OydeHHUS:
®  [EPCOHAIbHBIN KOMIBIOTEP C JINLEH3UOHHBIM IPOIPAMMHBIM 00€CIIEUCHUEM;
®  [POEKTOP C FIKPAHOM.

3.2.MudpopmanuoHHoe 0oOecniedeHue 00ydeHusI
3.2.1. OcHOBHBIE NIeYaTHbIE U JIEKTPOHHBbIE U3IAHUA

1. AmumoB III.A. Marematuka: anreOpa M Hauyajga MaTEeMaTUYECKOr0 aHAIM3a,
reomeTpusa. Anredpa M Havyasa MareMatuyeckoro anammza 10-11 kmacc. YueOHuK.
bazoBslii 1 yriyosennsiil yposenb./ILI.A. Anumos, FO.M. Konsrun, M.B. TkaueBa u ap. —
Mocksa: [Ipocsemenne, 2021.-463c.

2. Aranacan JI.C. Maremaruka: anreOpa M Hadajla MAaTe€MaTHYECKOTO aHaju3a,
reometpusi. ['eomerpusi.10-11 kmacc. YueObnuk. ba3ossiit u yriyonennsiii ypoens/ JI.C.
ArtanacsiH, B.®. Byry3os, C.b. Kagomues u ap. — Mocksa: [Ipocsemenue, 2021.-287c.

JlonoJIHUTe IbHAS yueOHAas JJuTepaTypa:

1. boromonoB H.B. Maremaruka. Anrebpa u Hayana aHanu3a. ba3oBbIii YpOBEHB:
10—11 xmaccel: ydeOHUK 111 cpenHero oOmiero ob6pasosanus/ H.B. boromornos. -
MockBa: WznparenbctBo IOpaiit, 2023.- 241c.- (OO6meoOpa3oBaTeIbHbIN IUKI). -
ISBN 978-5-534-16084-0. - TekcT: anexTponHsbIit// OOpa3zoBarenbHas miargopma FOpaitt
- URL: nhttps://urait.ru/bcode/530391

2. I'yceB B.A. Marematuka. I'eometpus. bazoBblit ypoBens: 10-11 knaccel: yueOHUK
U1t cpenHero oobmero oopazoBanus/ B.A. I'yces, N.b. Koxyxos, A.A. IIpokodres. - 2-¢
u3n., wuchnp. W jgom. - MockBa: UMsparensctBo  FOpaiit, 2023.-  28lc. -
(ObmeobpazoBarenbubiii  1uki). - ISBN 978-5-534-16085-7. -Tekcrt: 3neKTpOHHBIN//
Oo6pazoBatenbHas miatdopma FOpait [caitt]. - URL: https://urait.ru/bcode/530392



https://urait.ru/bcode/530391
https://urait.ru/bcode/530392

4. KOHTpOJIb 1 OLICHKA pe3yJIibTATOB OCBOCHUA JUCHUIIIMHBI
KOHTpOJIl) H OIEHKAa pPaCKpbIBAKOTCA 4YCPC3 YCBOCHHBLIC 3HAHUA U

pUOOPETEHHBIC O0YYAIOMUMUCS YMEHUsS, HaIpaBieHHBbIC Ha (HOPMUPOBAHHE
o0mux " NpodecCHOHANBHBIX KOMIIETCHIIMH. KoMmeTeHIun MOKHBI OBITh

COOTHCCCHBI

C IMPCIAMCTHBIMH PC3yJibTaTaMU. I[J'I?I KOHTPOJIsSI M OHLCHKHU

pe3yabTaTOB O0YUYCHHS TpenoaBaTeb BbIOMpaeT (GOpPMBI U METOBI C YUETOM
npodeccruonanu3anuy 00y4eHus 1Mo MPOrpaMMe TUCIUATIITUHBI.

Koa n nHaumenoBanue
(hopMupyemMbIX KOMIIETEHIIM

Pa3zgen/Tema

Tun oeHoYHLBIX
MepOonpUuSITHIA

OK 01. BribupaTs ciocoOsbI
peleHus 3a1a4
npodeCCHOHATLHON
JeSITeTbHOCTH TPUMEHHUTEITBHOK
Pa3IMYHBIM KOHTEKCTaM

Pasnen 1. Temsr 1.1; 1.2.; 1.3.;
14.15.;16.;1.7.

Paszmen 2. Temur 2.1.;2.2.; 2.3.;
2.4.,25.; 2.6.

Pasmen 4. Temn1 4.1.; 4.2.; 4.3.;
44.;45.;4.6.;4.7.,4.8.;4.9,
410.; 4.11.

Pasnen 6. Temsr 6.1.; 6.2.; 6.3.;
6.4.;6.5.;6.6.;6.7.;6.8.;6.9.;
6.10.; 6.11.

Pasgen 7. Temnr 7.1.; 7.2.; 7.3.;
14.;75.,7.6.;7.7.;7.8.;7.9,;
7.10.;7.11.;7.12.; 7.13.; 7.14.;
7.15.; 7.16.; 7.17.

Paszgen 8. Temnr 8.1.; 8.2.: 8.3.;
8.4.;8.5.; 8.6.

Pazgen 9. Temnr 9.1.;9.2.; 9.3.;
9.4.;9.5.

Paszgen 10. Temsr 10.1.; 10.2.;
10.3.;10.4.

Pasmen 11. Temer 11.1.; 11.2.;
11.3.;11.4.;11.5,;11.6.; 11.7.
Paszgen 13 Temnr 13.1.; 13.2.;
13.3.;13.4.; 13.5.; 13.6.; 13.7.
Pazgen 14. Temnr 14.1.; 14.2.;
14.3.;14.4.; 14.5.; 14.6.

OK 02. Mcnonbs3oBaTh
COBpEMEHHBIE CPEJICTBA MOKCKA,
aHallM3a U UHTEPIPETAUU
uHpopMaIuU U
nH(OPMAIIMOHHBIE TEXHOJIOTUN
JUTSL BBITIOJTHEHUS 337124
npodeccnoHanbHOMI
JeSITebHOCTH

Pasgen 1. Temsr 1.1; 1.2.; 1.3.;
14.:15.;16.;1.7.

Pazgen 3. Temnr 3.1.; 3.2.; 3.3;
3.4.

Pasmen 4. Teme1 4.1.; 4.2.; 4.3.;
44.;45.;46.;4.7.,4.8.;4.9,
410.; 4.11.

Paszgen 6. Tems1 6.1.; 6.2.; 6.3.;
6.4.;6.5.;6.6.;6.7.;6.8.;6.9.;
6.10.; 6.11.

Pazgen 7. Temnr 7.1.; 7.2.; 7.3,
7.4.;75.,7.6.;7.7.;7.8.;7.9.;
7.10.;7.11.;7.12.;7.13.; 7.14.;

- YCTHBIM OIIPOC;

- (ppoHTanmBHBINONPOC;
- OIlIeHKa
KOHTPOJIbHBIX PadoOT;
- HaOJrofeHue 3a
XOJIOM BBIIIOJTHEHUS
J1a00paTOPHBIX PadoT;
- OILICHKA BBINOJIHEHUS
1a00paTOpHBIX paboT;
- OIICHKa
MPAKTUYECKUX paboT
(pemienus
Ka4eCTBEHHBIX,
pacyYeTHBIX,
poeCCUOHAIBHO
OpPUEHTHPOBAHHBIX
3a/1ayv);

- OIICHKA TECTOBBIX
3aJIaHuM;

- HabmoJieHue 3a
XOJIOM BBITIOJTHEHUS
WH/IUBUTYaJIbHBIX
MIPOEKTOB U OLEHKA
BBITTOJTHEHHBIX
MIPOEKTOB;
BBITTOJTHEHHUE
HK3aMEHAIIMOHHBIX
3aJaHui




7.15.; 7.16.; 7.17.

Pazgen 8. Temnr 8.1.; 8.2.: 8.3.;
8.4.;8.5.; 8.6.

Pazgen 9. Temnr 9.1.;9.2.; 9.3.;
9.4.;9.5.

Pazgen 10. Temsr 10.1.; 10.2.;
10.3.;10.4.

Pasgen 11. Temsr 11.1.;11.2.;
11.3.;11.4.;11.5,;11.6.; 11.7.
Paszgen 13 Temnr 13.1.; 13.2.;
13.3.;13.4.; 13.5,; 13.6.; 13.7.
Pazgen 14. Temnr 14.1.; 14.2.;
14.3.;14.4.; 14.5.; 14.6.

OK 03. [lnmanupoBats u
pealin30BbIBaTH COOCTBEHHOE
npodeccuoHansHOE U
JTUYHOCTHOE Pa3BUTHE,
MpeANPUHIMATEIBCKYIO
JesITeNIbHOCTD B
npodeccuoHanbHOU chepe,
HCIOJIb30BaTh 3HAHUSA T10
(buHaHCOBOW T'PaMOTHOCTH B
Pa3IMYHBIX KU3HESHHBIX
CUTYaIUsIX

Pasnen 1. Temsr 1.1; 1.2.; 1.3.;
14.15.;16.;1.7.

Paszmen 2. Tems1 2.1.;2.2.; 2.3.;
2.4.,25.; 2.6.

Pazgen 3. Temnr 3.1.; 3.2.; 3.3.;
3.4.

Pasmen 4. Temn1 4.1.; 4.2.; 4.3.;
44.;45.;4.6.;4.7.,4.8.;4.9,
410.; 4.11.

Pasnen 6. Temsr 6.1.; 6.2.; 6.3.;
6.4.;6.5.;6.6.;6.7.;6.8.;6.9.;
6.10.; 6.11.

Pasgen 7. Temnr 7.1.; 7.2.; 7.3.;
74.;75.,7.6.;7.7.;7.8.;7.9.,;
7.10.;7.11.;7.12.; 7.13.; 7.14.;
7.15.; 7.16.; 7.17.

Paszgen 8. Temnr 8.1.; 8.2.: 8.3.;
8.4.;8.5.; 8.6.

Pazgen 9. Temnr 9.1.;9.2.; 9.3.;
9.4.;9.5.

Pasmen 10. Temsr 10.1.; 10.2.;
10.3.;10.4.

Pasmen 11. Temer 11.1.; 11.2.;
11.3.;11.4.;11.5.;11.6.; 11.7.
Pazgem 13 Temnr 13.1.; 13.2.;
13.3.; 13.4.; 13.5.; 13.6.; 13.7.
Pazgen 14. Temnr 14.1.; 14.2.;
14.3.;14.4.; 14.5.; 14.6.

OK 04. 3¢ pexruBHO
B3aMMO/JIeHICTBOBATh U PabOTaTh
B KOJIJIEKTHBE U KOMaH/IE

Pasgen 1. Temsr 1.1; 1.2.; 1.3.;
14.:15.;16.;1.7.

Pasnmen 2. Temsr 2.1.;2.2.;2.3,;
24.,25.; 2.6.

Pazgen 3. Temnr 3.1.; 3.2.; 3.3.;
3.4.

Pasnen 4. Teme1 4.1.; 4.2.; 4.3.;
44.;45.;46.;4.7.;4.8.;4.9,
410.; 4.11.




Pasnen 6. Temsr 6.1.; 6.2.; 6.3.;
6.4.;6.5.;6.6.;6.7.;6.8.;6.9.;
6.10.; 6.11.

Pasgen 7. Temnr 7.1.; 7.2.; 7.3,
14.;75.;7.6.;7.7.;7.8.;7.9,;
7.10.;7.11.;7.12.; 7.13.; 7.14.;
7.15.; 7.16.; 7.17.

Pazgen 8. Temnr 8.1.; 8.2.: 8.3.;
8.4.;8.5.; 8.6.

Pazgen 9. Temnr 9.1.;9.2.; 9.3.;
9.4.;9.5.

Pazgen 10. Temsr 10.1.; 10.2.;
10.3.;10.4.

Pasmen 11. Temsr 11.1.; 11.2.;
11.3.;11.4.;11.5,; 11.6.; 11.7.
Paszgen 13 Temnr 13.1.; 13.2.;
13.3.;13.4,; 13.5,; 13.6.; 13.7.
Pazgen 14. Temnr 14.1.; 14.2.;
14.3.; 14.4.; 14.5.; 14.6.

OK 05. OcyuiecTBisAT yCTHYIO
WIUCbMEHHYI0 KOMMYHHUKAIUIO
Ha roCy1apCTBEHHOM SI3bIKE
Poccuiickoit denepaiyu ¢
y4€TOM 0COOEHHOCTEN
COLIMAJIBHOTO U KYJIBTYPHOIO
KOHTEKCTa

Pasnen 1. Temsr 1.1; 1.2.; 1.3.;
14.:15.;16.;1.7.

Pasmen 4. Temn1 4.1.; 4.2.; 4.3.;
44.;45.;4.6.;4.7.,4.8.;4.9,
410.; 4.11.

Paszgen 6. Tems1 6.1.; 6.2.; 6.3.;
6.4.;6.5.;6.6.;6.7.;6.8.;6.9.;
6.10.; 6.11.

Pasgen 7. Temnr 7.1.; 7.2.; 7.3.;
714.;75.,7.6.;7.7.;7.8.;7.9.,;
7.10.;7.11.;7.12.; 7.13.; 7.14.;
7.15.; 7.16.; 7.17.

Paszgen 8. Temnr 8.1.; 8.2.: 8.3.;
8.4.;8.5.; 8.6.

Pazgen 9. Temnr 9.1.;9.2.; 9.3.;
9.4.;9.5.

Paszgen 10. Temsr 10.1.; 10.2.;
10.3.;10.4.

Pasgem 11. Temsr 11.1.; 11.2.;
11.3.;11.4.;11.5.; 11.6.; 11.7.
Pazgen 13 Temnr 13.1.; 13.2.;
13.3.; 13.4.; 13.5.; 13.6.; 13.7.
Pazgen 14. Temnr 14.1.; 14.2.;
14.3.;14.4.; 14.5.; 14.6.

OK 07. ConelicTBOBATHL
COXPAHEHUIO OKPYKAOIIEH
Cpelbl, pecypcocOepexeHHIo,
MPUMEHSTH 3HaHUSI 00
W3MEHEHHUHU KJIMMaTa,
IPUHIUIIBI OEPEHKIINBOTO
MPOu3BOJICTBA, I3 (HEKTUBHO

Pasmen 1. Temsr 1.1; 1.2.; 1.3.;
14.:15.;16.;1.7.

Pazmen 2. Temn1 2.1.;2.2.; 2.3.;
2.4..25.; 2.6.

Paszgen 3. Temnr 3.1.; 3.2.; 3.3;
3.4.

Pasgen 4. Temsr 4.1.; 4.2.; 4.3.;




JIEHCTBOBAThH B YPE3BbIYANHBIX
CUTYyaLUAX

44.;45.;4.6.;4.7.,4.8.;4.9,
410.; 4.11.

Pasnen 6. Temsr 6.1.; 6.2.; 6.3.;
6.4.;6.5.;6.6.;6.7.;6.8.;6.9.;
6.10.; 6.11.

Pasgen 7. Temnr 7.1.; 7.2.; 7.3.;
14.;75.,76.;7.7.;7.8.;7.9,;
7.10.;7.11.;7.12.; 7.13.; 7.14.;
7.15.; 7.16.; 7.17.

Pazgen 8. Temnr 8.1.; 8.2.: 8.3.;
8.4.;8.5.; 8.6.

Pasnen 9. Temsr 9.1.;9.2.; 9.3,;
9.4.;9.5.

Paszgen 10. Temsr 10.1.; 10.2.;
10.3.;10.4.

Pasgen 11. Temsr 11.1.; 11.2.;
11.3.;11.4.;11.5,; 11.6.; 11.7.
Pazgen 13 Temnr 13.1.; 13.2.;
13.3.; 13.4.; 13.5.; 13.6.; 13.7.
Pazgen 14. Temnr 14.1.; 14.2.;
14.3.;14.4.; 14.5.; 14.6.

[1K 3.4. OuenuBarh 3aTpaThl Ha
BEITIOJTHEHHE PabOT MO0 PEMOHTY
YCTPOMCTB 3I€KTPOCHAOKEHHUS

Pasmen 1. Temsr 1.1., 1.2, 1.3
Pasnen 3. Temsr 3.4., 3.5.
Pasmen 4. Temn1 4.1.; 4.2.; 4.3.;
44.;45.;46.;4.7.,4.8.;4.9,
410.; 4.11.

Pazpen 7. Temn1 7.1.; 7.2.; 7.3.;
74.,75.;7.6.;7.7.;7.8.;7.9.;
7.10.;7.11.;7.12.; 7.13.; 7.14.;
7.15.; 7.16.; 7.17.

Pazgen 10. Temsr 10.1.; 10.2.;
10.3.;10.4.

Pasgem 11. Temsr 11.1.; 11.2.;
11.3.;11.4.;11.5.; 11.6.; 11.7.
Pazgen 14. Temnr 14.1.; 14.2.;
14.3.;14.4.; 14.5.; 14.6.




