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1. O0masn XapaKTepUCTUKA NPUMEpPHOH padoueit
NMPOorpamMmbl 0011e00pa3oBaTEIbHON TUCIIUILIMHBI

Ob6meobpazoBatenbHas aucuumuinaa [1/1.01 Marematuka — sBisieTcs
o0s3aTeNIbHOW  YacThl0  00I1I€00pa30BaTENIbHOIO  LHKJIA  00pa3oBaTebHOM
nporpammsbl B cooTBeTcTBUM ¢ PI'OC CIIO mo 13.02.07 DnektpocHabxeHue (1o
OTPaCIISIM)

1.2. IIe.]'IH H INIAHUPYEMbIC PE3YJIbTAaThl OCBOCHUA NUCIHTUIIJTUHBI:

1.2.1. Hean 1ucCHMNJIMHBI
Conepxanue mnporpaMmmbl  obOmieoOpazoBatenbHoil  auciumaunel  [1/1.01
MarteMaTuka ~ HampaBJ€HO Ha JOCTHKEHHE PE3yJIbTaTOB €€ U3YYeHUs B
coorBercTBUM € TpeboBanusiMu PI'OC COO c yderoM mnpodecCHOHATBHON

HarnpasyieHHocTH OI'OC CIIO.

1.2.2. Ilnanupyemble pe3yJibTATHI OCBOEHHsI 001Ie00pa30BaTENbHOIM
aucUIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe @PI'OC COO

Ocoboe 3HayeHWE MUCLUILIMHA MMEET NpH (POPMUPOBAHUM U PA3BUTUU
00X KOMIETSHINI U MPodheCCUOHATBHBIX KOMITETEHIIUH.



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
WHULIMUPOBATh, IUTAHUPOBATh u
CaMOCTOSITEILHO BBIITOJIHATH TaKyo
JIeATEIIbHOCTD,

- HWHTEpeC K pa3audHbiM  cepam
PO eCCUOHAIBHON ICATEIBHOCTH,
OBJ1aleHHe YHUBEPCAJIbHBIMH Y4€OHBIMHU
NMO3HABATEJIbHBIMU JAeHCTBHAMM:

a) 0a30Bble JJOrHYecKHe JelCTBHS.

- CaMOCTOSATENbHO  (GOPMYIHPOBATH U
aKTyaJIn3UpPOBATh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIMBAaTh CYIIECTBEHHBIN MpPU3HAK
WU OCHOBaHUS JUIS CpaBHCHHSI,
KiaccupuKauy u 0000IIeHNS;

- ONIPEICIIATh e JIeATSILHOCTH, 33]]aBaTh
napaMmeTpbl U KPUTEPUHU UX JOCTHUKCHHUS,

- BBISIBJISITD 3aKOHOMEPHOCTH u
MIPOTUBOPEYHS B paccMaTpUBaEMBIX
SIBJICHUSIX;

- BHOCHUTH KOPPEKTHBBI B JI€ATEIHHOCTH,
OIICHWBATh  COOTBETCTBUE  PE3YJIBTATOB
L[esIM, OIEHUBAaTh PUCKH TOCIEICTBUN
JEATEIbHOCTH;

- pa3BUBaTh KpPEAaTUBHOE MBIIUICHUE MPU
PEIICHNHN KU3HESHHBIX MPOOIeM

0) 0a3oBbBIE HCCIeI0BATEIbLCKHE
JNedCTBUSA:

JAucuumnimHapHbie

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

- yMETb ONEPUPOBATh MOHATHUAMU: CTEIECHb YHUCIA,
jgorapudm YucCia; yMEHHE BBIIOJHATH BBIYHCICHUE
3HAUEHUH U TPeoOpa30BaHUs BBIPAKEHUN CO CTEMICHSIMU H
norapudmamu, npeodpazoBaHUs APOOHO-PAIIMOHATBHBIX

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

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

- YMETb ONEepUPOBATh MOHATUAMU: (DYHKIIMSL, HEIPEpbIBHAS
(GbyHKIMSA, TPOM3BOJAHAS, TEPBOOOpa3Hasi, ONMpeeTICHHBIHN
MHTErpajl; yMeTh HaXOJIUTh NPOU3BOAHBIE JIEMEHTAPHBIX
¢GbyHKIUH, UCIIOJIB3YS CIPaBOYHbBIE 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/ayuu
Ha HanOOoJIbIINEe U HAUMEHbIINE 3HAYCHNS, Ha HaX0XK/IeHUE
MyTH, CKOPOCTH U YCKOPEHUS;

- YyMEeTb OIEpUPOBaTh TMOHATUSAMU: pallMOHAJIbHAS
GbyHKIMS, MoKa3arenbHas (QYHKIMs, cTeneHHas (QyHKIHs,
JorapupmMuyecKas byHKIMA, TPUTOHOMETPUYECKHE
¢GbyHKIMM, 0OpaTHbIe (YHKIMH;, YMEHUE CTPOUTH Tpaduku
U3YYEHHBIX (YHKUUH, HCIONB30BaTh Trpaduku MpH
W3YYEHHH TIPOLIECCOB U 3aBHCUMOCTEH, MpH pEeUIeHUH
3aJad4 U3 JIpyTuX Y4eOHBIX TpeAMETOB M 3aJady U3
peanbHON >KU3HU, BBIpaXKaTh (OPMYIaMU 3aBHCHUMOCTH



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

- BBISIBJISTH IPUYMHHO-CIICACTBEHHBIE CBSI3HU
W aKTyaJu3WpoBaTh 3a7ady, BBIJIBUTATh
TUIIOTE3Y ee pelieHus, HaXxOJIUTh
apryMEeHThl JUIS  JI0KAa3aTeIbCTBA CBOUX
YTBEPXKJICHUM, 3aJaBaTh MapameTpbl U

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

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

- YMETh IIEPEHOCUTH 3HAHUS B

[I03HABATEJIbHYIO U MPAKTUYECKYIO 00JIaCTH
KU3HEIESATEIIbHOCTH;

- YMETb MHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MpeIMETHBIX 00IacTel;

- BBIBUTaTh HOBBIE WJIEH, TIpEIIararhb
OpUTMHAJIbHBIE MOJX0/Ibl U PEIICHUS;

- CIIOCOOHOCTHP HX HCIIOJIb30BAaHUS B
NO3HABATEILHOMN " COLIAAIbHOU
MIPaKTHUKE

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);
COCTABJISATh BBIPAKCHUS, YPABHCHHS, U HEPABCHCTBA U UX
CHCTEMBI IO YCIIOBHIO 33Ja4yH, UCCIEIOBATh MOJIYYCHHOE
pellieHre U OLEHUBATh TPABIONOI00HOCTh PE3YIbTATOB;

- YMETh OTIEPUPOBATH MOHATHUSMHU: cpennee
apudMeTHYECKOe, MeraHa, HauOoJIbIliee W HAaUMCHBIICE
3HA4YCHUs, Pa3Max, TUCIEPCHS, CTAHIAPTHOE OTKIOHEHHE
YHCJIOBOTO HAa0Opa; yMETh W3BJICKaTh, MHTEPIPETUPOBATH
UHPOpPMALIMIO, TPEACTaBIEHHYIO B  TaOnumax, Ha
Jararpammax, rpadukax, OTpaxkarlyro CBOMCTBA
peambHBIX ~ TPOLECCOB W SIBIICHHI;  INPEICTaBIIATH
UHPOPMALIMIO C T[OMOIIBIO TaONMII W  JUarpamm;
UCCIIEIOBaTh CTAaTHCTUYECKHE JaHHBIE, B TOM YHCIE C
NpUMEHEHHEM Tpa@UIecKUX METOJOB M AJICKTPOHHBIX
CpPEACTB;

- YMETh OMNEepUPOBATH MOHATHSAMH: CIyYalHBIH OMBIT H
ciy4aiiHOe COOBITHE, BEPOSITHOCTH CIIYYailHOTO COOBITHS,
YMEHHE BBIUUCISATH BEPOSTHOCTh C HCIOJIB30BAHUEM
rpadUUeCKUX METOJIOB; MPUMEHSITH (DOPMYITBI CIIOKEHUS U
YMHOXEHHSI BEPOSITHOCTEH, KOMOMHATOpHBIE (aKTBl U
(GbopMyJBI TIpH pEelIeHUH 3ajad; OICHWBATh BEPOSTHOCTH
pealbHbIX  COOBITUH; 3HAKOMCTBO CO  CIIy4alHBIMH
BEITMYMHAMU; YMEHHUE TTPUBOIUTH TIPUMEPHI

IPOSIBIICHUS 3aKOHA OONBIIMX YHCET B MPUPOAHBIX U
OOIIECTBEHHEBIX SIBJICHUIX;

- yYMeTh ONepUpOBaTh MOHATHSAMH: TOYKa, WpsMas,
IJIOCKOCTB, MIPOCTPAHCTBO, JIBYTPaHHBIN yron,
CKpELIUBAIOIINECS psiIMBbIE, napaienTbHOCTh u

MEPIEHUKYISIPHOCTD MPAMBIX U IUNIOCKOCTEN, YTOJI MEXIY
NPSAMBIMH, YIOJl MEXAY IPSAMOM M INIOCKOCTBIO, YIOJI
MEXKIy INIOCKOCTSMH, PACCTOSTHUE OT TOYKH J0 IJIOCKOCTH,



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

- yMeTh ONEpUpOBaTh MOHATUSMH: MHOTOIPAaHHUK,
CeueHre MHOIrOrpaHHMKa, KyO, Mapajuieienuies, Ipu3ma,
nupamuaa, GUrypa M NMOBEPXHOCTh BpAILCHHS, LWIMHID,
KOHyC, 1iap, cdepa, cedyeHus (QUIypbl BpalleHUs,
IUIOCKOCTh, Kacaromascs cdepbl, HIUHIpa, KOHYCa,
IUIOIAAb IIOBEPXHOCTH IMUPAMUABI, HPU3MBI, KOHYCa,
VWIAHIPA, TUTOMIA b cdepsl, 00BeM KyOa,
HOPSMOYTOJIBHOTO TapajieNenunesna, mupaMuibl, IpU3MBbl,
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 TPOCTPAHCTBE: YMEHHE pACIO3HABAaTh MPAaBUIIbHBIC
MHOT'OI'paHHHKH;

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

- yYMeTb OIEpUpOBaTh MOHATHAMM: TPSMOYTOJbHAs
cucTeMa KOOpJAWHAT, KOOPAWHATHI TOYKH, BEKTOP,
KOOpJIMHATBl BEKTOpa, CKaJsPHOE IPOU3BEJCHUE, YIoJ
MEXIy BEKTOpaMH, CyMMa BEKTOpPOB, MPOU3BEIACHUE
BEKTOpa Ha YHCIO: HAXOAUTh C IOMOIIBIO H3Y4YEHHBIX
(GopMyT KOOpPAMHATHI CEPEAWHBI OTPE3Ka, PACCTOSHHE
MEXy ABYMS TOUKAMHU:

- YMEeTh BBIOMpATh MOIXOISIINN W3YUYEeHHBIH METOJ LIS
peleHus 3a1a4M, paclo3HaBaTh MaTeMaTHYeckue QakThl U
MaTeMaTHYeCKHUEe MOJIENN B MPHPOIHBIX M OOIIECTBEHHBIX



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

- YMETh OIIEPUPOBATH MOHATUAMMU: ONpPEIEIECHUE, AaKCUOMA,
Teopema, CJIEACTBUE, CBOMCTBO, MPU3HAK, JI0KA3aTEIbCTBO,
paBHOCHIIbHBIE (DOPMYIMPOBKH; yMEHHE (POPMYIHUPOBATH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEPKIACHHUE, MPUBOIUTH
OpUMEPBl U KOHTPIIPUMEPBI, HUCIIOJIB30BAaTh  METO]
MaTeMaTUYeCKOW MHAYKLIHUH, MPOBOAUTH JOKa3aTelIbHbIC
paccyXJIeHus Ipu  pElIeHHMH  3a/Jady,  OLEHUBATh
JIOTUYECKYIO MPABUIILHOCTh PACCYKICHUM;

- 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;

- YMEThb OINEPHPOBATh MOHATHIMH: Tpad, CBSI3HBIA rpad,
JepeBo, LMK, Tpad Ha IMIOCKOCTH; YMEHHE 3aJaBaTh U
OTMCHIBATH TpadbI

pa3IMYHBIMH  CIIOCOOAMH; HCHOJb30BaTh Tpadpl MpH
pelieHuu 3a/1ay;

- yMeTh CBOOOJIHO OMEPUPOBATH MOHSATHSIMHU: COUETaHHE,
MEepEeCTaHOBKA, YHCIIO COYETAHWUU, YHCIO TMEePEeCTaHOBOK;
OMHOM

HrroTona; ymeHue nmpuMeHSTh KOMOWHATOPHBIE (DAKTHI U
paccykJeHuUs IS pelIeHUs 3a/ay;

-yM€Th OIEpPUPOBATh MOHATUSMU: HATYPAIBHOE YHCIIO,
LEJI0€ YUCII0, OCTATOK M0 MOAYJIO, PAallMOHAIBHOE YHUCIIO,
HppAIMOHAIFHOE  YWCJI0, MHOXKECTBA  HATYyPaJIbHBIX,
LETBIX, PAallMOHANbHBIX, JEUCTBUTENbHBIX YHCEN, YMEHUE
WCTIOh30BaTh MPHU3HAKH JCIMMOCTH, HAMMEHBIITUN OOTIIHIA
JenuTeNh W HauMeHbllee oOlee KpaTHOe, aJIrOPUTM
EBknuma mipu pereHuu 3a7a4; 3HAKOMCTBO C Pa3THIHBIMHU
MO3UIIMOHHBIMU CUCTEMAMH CUUCIICHUS;

- yMeTh CBOOOIHO OINEPUPOBATH TOHSTHAMHU: CTEMEHb 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 1peoOpa3oBaHue, YpaBHEHHUE,
HEpaBEHCTBO, CUCTEMa YypaBHEHUH M  HEPaBEHCTB,
PaBHOCWJIBHOCTh  YpPaBHEHUH, HEPABEHCTB M CHUCTEM,
paLrOHAIbHbIE, UppalroOHaJIbHbIE, IoKa3aTesbHbIE,
CTETIEHHBIE, JIOTapU(MHUYECKUE, TPUTOHOMETPHUYECKHE
yYpaBHEHMs, HEpaBEHCTBA M CHUCTEMBl; yMEHHE pellaTh
YpaBHEHHS, HEPABEHCTBA U CHUCTEMBl C IOMOILBIO
pa3JIMYHBIX NPHEMOB; pellaTh YpaBHEHUS, HEPABEHCTBA U
CHCTEMBI C TIapaMeTpOM; TPUMEHATH YypaBHEHUS,
HEpaBEHCTBA, UX CHCTEMBI I PELICHUs MaTeMaTHYeCKUX
3aja4 u 3a1a4

-yMeTb CBOOOJHO OIEPUPOBATh MOHATHUAMHU: Tpaduk
¢byHkuuu, oOparHas QYHKIUS, KOMITO3UIMS (QYHKIUH,
JAUHeNHass (YHKUHMSA, KBaJpaTu4Has (QYHKIUS, CTETEeHHas
(GyHKIMS C LeabIM IMOoKa3aTesieM, TPUTOHOMETPHUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKUE (DYHKIUH,
MoKasareiabHas W Jorapu@muueckas (yHKIUU; YMEHHE
CTpoUTh Tpaduku (YHKIUH, BBHIIOIHATH MPEOOpa3OBaHUS
rpagukoB (PyHKIUH; yMEHHE UCIOIb30BaTh T'paduKu
GyHKIMH JUIS M3ydeHHs IPOLIECCOB U 3aBUCUMOCTEN INpH
pelieHny 3a1ad U3 JApPYyrux Y4eOHbIX MpPEeIMETOB M U3
peanbHOM KM3HM; BBIpaXKaTh (QOpPMYyJIaMH 3aBHUCUMOCTH
MEXy BETHYNHAMU;

yMEHHE CBOOOJHO OINEPUPOBATH IMOHATHAMHU: YETHOCTh
GyHKIUM, TEPUOJUYHOCTh (PYHKIMH, OTPaHMYEHHOCTH
(GYHKIMH, MOHOTOHHOCTh (DYHKITUH, SKCTPEMYM (PYHKITUH,
HauOoJyblliee ¥ HAWMEHbIIee 3HAa4YeHUs (YHKIUM Ha
MIPOMEKYTKE; YMEHUE MPOBOAUTH HCCIeI0BaHNEe (PYHKIUY;
YMEHHE HCIO0JIb30BaTh CBOMCTBA U Irpaduku GyHKIUN 1S



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, OecCKOHEYHO yObIBaromiast

reoMeTpHuecKasi  NpOrpeccusi;  yMEHHe  3a/aBaTh
IIOCJICZIOBATEIFHOCTH, B TOM 4YHCIE€ C  IIOMOIIBIO
PEKYpPpPEHTHBIX (HOpMyT;

- YMETb ONEpUPOBaTh MOHATUAMHU: HENPEPHIBHOCTD
(GyHKINH, aCHMOTOTHI Tpaduka GYHKIUH, IEpBast U BTOpast
npou3BoHas (DYHKIMH, T€OMETPUYECKHH U (pu3nuecKuil
CMBICII TIPOW3BOAHOH, TEepBOOOpa3Has, ONpeAeICHHBIHI
MHTErpal; yMEHUE HaXOJUTh

aCUMIITOTHI Tpaduka (YHKIHHA; YMEHHE BBIYHCIATH
IPOM3BOJHBIE CYMMBI, IpPOU3BEACHUS, YACTHOIO H
KOMITO3UIINH (YHKIMH, HAXOIUTh YpaBHEHHE KacaTeIbHOM
K rpaduKky QyHKIUHN; YMEHHE UCIIOIb30BATh IPOU3BOIHYIO
JUIsL  UCCIeNoBaHMs — (QyHKUMHA, JA7I8  HaXOXKICHUS
HaWJy4lllero pemeHus: B TNPUKIAJHBIX, B TOM 4YHCIE
COLIMAJIbHO-9)KOHOMHUYECKUX M (U3UUECKUX 3ajayax, Jis
OTIpeJIeJIEHUs] CKOPOCTH U YCKOPEHUS; HAXOIUTh IUIOIIAH
n 00beMbl (QUIYyp C NOMOULIbIO MHTErpaja; MPUBOJIUTH
IpUMEpPbl MaTEMaTHYECKOT0 MOJECIUPOBAHUS C MOMOIIBIO
nudPepeHIMaIbHBIX YPaBHEHUI;

- YyMEThb OINEpPHUPOBATH MOHATHSIMU: KOMIUIEKCHOE YHUCIIO,
COTPSIKEHHbIE KOMIUIEKCHBIE YMCIIa, MOJYJIb U apryMEHT
KOMILJIEKCHOTO yKcia, GopMa 3alMucu KOMIUIEKCHBIX YHCEI
(reometpuyeckas, TPUTOHOMETpPHUECKast "
anreOpandeckas); yMeTb INPOU3BOAMTH apu(pMETHYECKHE
JIEWCTBUST C KOMIUIGKCHBIMH — YHCIIAMH;, TPUBOJIUTH
MIPUMEPHI UCIIOIB30BaHNs KOMIIEKCHBIX YHCE,;

- yMeTb CBOOOJHO ONEpPUPOBATH MOHITHSIMH: CpEIHEE
apupMeTHyecKoe, MeanaHa, HauOoJbIlee U HauMEHbIIEe
3HAueHUs, pa3Max, JUCHEpPCHUsi, CTAaHIAPTHOE OTKJIOHEHHE
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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
IIOMOIBK0  JMarpaMM  pacCeUMBaHHUs W JIMHEHHOHN
perpeccuy;

- yMeTb  HAaxOOUTh  BEPOATHOCTH  COOBITUH  C
UCIIOJIb30BaHUEM I'paUuecKUX METOJO0B; MPUMEHATh VIS
pemieHust 3amad4  GOpPMyJIBI  CIOKEHUS M YMHOXKEHHUS
BEPOSITHOCTEH, (OPMYIly MOJHON BepoATHOCTH, (popmyny
bepaymnu, komOuHaTopHble (akThl ©  (OPMYIIBL;
OLICHUBATh BEPOSATHOCTH pEAbHBIX COOBITUH; yMEHHE
ONEpUpPOBaTh  MOHATHAMM:  ClydaliHas  BEJIM4YMHA,
pacnpezeneHue BEPOATHOCTEH, MaTeMaTH4ECKOe
OKMJIaHHWE, JHCIEepCHs M CTAaHJApPTHOE OTKJIIOHEHUE
cllyyallHOM BeJMYMHBI, (YHKIMM paclpelesieHuss |
IJIOTHOCTHU PaBHOMEpPHOTO, IIOKAa3aTeIbHOIO U
HOPMaJIBHOTO  paclpeiesieHul; yMEHHE HCIO0JIb30BaTh
CBOMCTBA U3YYECHHBIX PaCIpPENEICHUN Ul pEelIeHUs 3a1ad4;
3HAaKOMCTBO C HOHATHUSAMM: 3aKOH OOJIBIINX YUCEN, METO/IbI
BBIOOPOYHBIX  MCCIEAOBAaHUN;  yMEHHE  IPUBOJUTH
OpUMEpbl  HPOSIBIEHUS 3aKOHAa OOJBIIMX YHCEN B
MIPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSX;

- yMeTb CBOOOJHO OIEPUPOBaTh MOHATUSAMH: TOYKA,
psiMasi, INIOCKOCTh, IPOCTPAHCTBO, OTPE30K, Ty, INIOCKUH
yroj,  ABYTPaHHBIA  Yroja,  TPEXIPaHHBIM  Yrodi,
MIEPECEKAIOIINECA, IMapaJUIeNIbHBIE W CKPEHIMBAIOLINECS
IpsIMbIE, TAPAJUIENBHOCTD U MEPIEHANKYIIPHOCTD IIPSIMBIX
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  IMOHATHUAMHU:  MHOIOTPAaHHUK, CEUCHHUE
MHOTI'OTPaHHUKA, IPAaBWIBHBIA MHOTIOTPaHHUK, IpU3Ma,
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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'COMETPUYECKHX (UTYp, CaMOCTOSATEIBHO
(GopMyIMpOBaTh  ONpEAEICHUs  U3ydaeMblX  Quryp,
BBIJIBUTATh

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

- yMeTb CBOOOJHO OIEPUPOBATh MOHATHAMHU: IUIOIIAIb
¢burypsl, 00beM (UTyphl, BEIMYMHA YIJIA, PACCTOSHHUE OT
TOYKHA JO TUIOCKOCTH, PACCTOSHUE MEXAY HPSIMBIMHU,
paccTossHME MEXAY IUIOCKOCTSIMH, IUIOIIAgL  cdepsl,
IUTOIIAJh TOBEPXHOCTH THPAMUIBI, TPH3MBI, KOHYCa,
LWIMH/pA, o0beM KyOa, IPSMOYTOJIBHOTO
napajyieNienunena, MHPAMHAIBl, TPU3MBI,  OWIHHIPA,
KOHYyCa, IlIapa; yMEHHE HaXOIUTh OTHOLIEHHE O0BEMOB
OoI00HBIX pUryp;

- yMeThb CBOOOJIHO ONEpPUPOBATH NMOHATHUSMHU: JBH)KEHUE,
MapayieIbHBIA TIEPEeHOC, CUMMETPHUSI Ha TUIOCKOCTH U B
NpOCTPaHCTBE, IMOBOPOT, IpeoOpa3oBaHue 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 PEANbHOM KU3HH;

- yMmMerb  CBOOOJHO  OMEPHPOBATH  TOHSATHSIMH:
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OK 02. Mcmons30BaTh COBpEMEHHEBIE
CpelcTBa ITOUCKA, aHAITN3a U
MHTEPIIpEeTaluy HHPOPMAIHH, U
UH()OpPMAIIMOHHBIE TEXHOJIOTHHU JIJISI
BBITIOJTHEHUS 33/1a4 MPOPECCUOHATEHON
JIeSTEIbHOCTH

B odJacTu
NMO3HAHHUA:

- copmMupoBaHHOCTP ~ MHPOBO33PEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasButus HAyKU U 00111eCTBEHHOM
MPaKTUKH, OCHOBAaHHOIO Ha  JUaJiore
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 MaTpPUIIbl, T€OMETPUUYECKUN CMBICI
OIIpEeACINTENS;

- 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 MAaTEMATHUYECKUE MOJIEIH C IIOMOIIBIO
F€OMETPUYECKHUX IOHATHA W BEIMYMH, pelIaTh CBA3aHHBIC
c HUMU IIPAKTHYECKHE 3a/1a4y; COCTaBIIATh
BEPOSITHOCTHYIO MOJEJIb u MHTEPIPETUPOBATH
IIOJlyUYEHHBIM pE3yJbTaT; pelaTh MPUKIAIHBIE 3aJadd
CpeICcTBaMH MATEMAaTHYECKOI0 aHalu3a, B TOM YHCIIE
COLMAJIBHO-9KOHOMHUYECKOTO U (PU3MUECKOT0 XapaKTepa;

- YMEHHE BBIOUpPATh MOIAXOSAIIMNA METOA AJIs pelIeHUs
3a/1a4M; IOHUMAaHUE 3HAYUMOCTH MAaTEMATUKHU B U3YYCHHUH
MPUPOAHBIX M OOIIECTBEHHBIX IPOLECCOB M SIBJICHMIA;
YMEHUE PacliO3HaBaTh MIPOSBICHUE 3aKOHOB MaTEMATHUKU B
HCKYCCTBE, YMEHHUE NTPUBOAUTH TPUMEPBI MATEMATHYECKUX
OTKPBITUHA POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAyKU
- YMETh ONIEPUPOBATH IMOHATHUIMMU:

pauMoHanbHass ~ (QYHKIMs, TOKa3aTenbHas  (QYHKLUA,
cTeneHHas  (QyHKUus, Jorapupmuueckas  (QyHKIHs,
TPUTOHOMETpUYECKHE (YHKIMU, OOpaTHbIE (QYHKIUH;
YMEHHME CTPOUTh TpapuKd  HU3YYEHHBIX  (QYHKIIHH,

UCIOJb30BaTh TpadUKd NpPU H3YYEHUH TPOLECCOB H
3aBUCHUMOCTEH, NMPU PEIeHUH 3a7ad U3 JPYTUX y4eOHBIX

13



CBOETO MeCTa B MOJUKYJIHTYPHOM MHUDE;

- COBEpUICHCTBOBAHHE  S3BIKOBOH |
YUTATEIILCKOM  KYJIBTYpPhl Kak CpelICTBa
B3aUMOJCHCTBUS  MEXKIy  JIIOJABMH |
MO3HAHUS MUDA;

- OCO3HaHUE [IEHHOCTH Hay4YHOU
JeSATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISIThH
MIPOCKTHYIO u HCCIIEI0BATEIIbCKYIO
NeATEeIIbHOCTh HHIWBUAYAJIBHO U B TPYIIIIE;
OBJ1ajieHHe YHUBEPCAJIbHBIMH Y4e€0OHBIMH
NMO3HABATEJIbHBIMU 1€HCTBUAMM:

B) padora ¢ uHgopmanmei:

- BIIAJIETh HaBBIKAMU MOJTYYCHUS
nHpOpMallUd W3 HMCTOYHUKOB  Pa3HBIX
TUIIOB,  CaMOCTOSITEJILHO  OCYIICCTBIISITh
MOUCK, aHaJIW3, CHUCTEMAaTHU3allul0 |
HMHTEpIpeTaio WHOOpPMAIUU PA3TUIHBIX
BHJIOB U (DOPM IIPE/ICTABIICHHUS;

- CO371aBaTh TEKCTHI B Pa3IU4HBIX (popmaTax
C yd4eToM Ha3HaueHuss HHPOpMAIH U
LETIEBON ayIUTOPHH, BbIOMpas
ONTUMaJbHYI0 (OpMY TpEACTaBICHUS U
BHU3yaJIU3aIUH;

- OLIEHUBATh JOCTOBEPHOCTb, JETUTUMHOCTb
nH(pOpMaIUU, €€ COOTBETCTBHE MIPABOBBIM U
MOPaAJIbHO-ITUYECKUM HOpMaM;

- WCIIOb30BATh cpencTaa
MH(OPMALIMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJOTHH B PEIICHUW KOTHUTHUBHBIX,
KOMMYHHKATUBHBIX ¥ OPTraHU3AIlMOHHBIX
3a1a4 = ¢ coOmofieHueM — TpeOOoBaHMIA
OPrOHOMHUKH,  TEXHHMKH  0€30MacHOCTH,
TUTHEHBI, PECYpPcOCcOepeKeHUS, PABOBBIX U
ITUYECKHX HOPM, HOPM HH(MOPMAIMOHHON
0E30ITacHOCTH;

IpeMETOB W 3aJad W3 peajbHOM >KU3HHU;, BBIPAXKATH
(dbopMynamMu 3aBUCHMOCTH MEXIY BEJTHUYNHAMHY;
- YMETb  ONEpPUPOBATH  IIOHATHAMU:
TOXJICCTBEHHOE npeoOpa3oBaHue,
HEpaBEHCTBO, CHUCTEMa YpPaBHEHMH W  HEPAaBEHCTB,
PaBHOCWIBHOCTh ~ypaBHEHHWH, HEPABEHCTB M CHCTEM
palluOHAaJIbHEBIC, HppalMOHAJIbHBIC, II0Ka3aTCJIbHBIC,
CTENEHHBIE, JOrapu(MUUECKHe, TPUTOHOMETPHUYECKUE
ypaBHEHUS, HEPABEHCTBA

¥ CHCTEMBI, yMETh peIIaTh ypaBHEHHs, HEPaBEHCTBA W
CUCTCMbI C IIOMOIIBIO PA3JIMYHBIX IIPHUEMOB; PCIIATH
ypaBHEHUs, HEPaBEHCTBA W CHUCTEMBI C IIapaMETPOM;
IIPUMCHATH YPAaBHCHUA, HCPABCHCTBA, HUX CHCTCMbI IJIAd
pelIeHusl MaTeMaTHYEeCKUX 3ajad M 33134 U3 Pa3IMYHbIX
oOyacTell HayKu U peaJlbHOM JKU3HH;

- YMETb CBOOO/IHO ONIEPHPOBATH MOHATHIMHU:
I[BI/I)I(CHI/IG,HapaHJIeJILHblﬁ IEpeHOC, CUMMCETPUs Ha
IUIOCKOCTH U B MPOCTPAHCTBE, MMOBOPOT, NMpeoOpa3oBaHue

TOXJIECTBO,
ypaBHEHUE,

noao0usi, mNoA00HBIE (HUTYpPHI; YMETh paclo3HABaTh
paBHble M TOJOOHBIE (UTYPHI, B TOM YHCIE B NPUPOJE,
HCKYCCTBE, apXHUTEKTYpE; YMETh UCTIOJTb30BATh

TFE€OMETPUUECKNE OTHOIIEHUS, HAXOIUTh N€OMETPUYECKHE
BEJIMYMHBI (JIMHA, YO, IUIOIab, 00BEM) MPU PELICHUH
3aJa4 M3 JPYTUX Y4eOHBIX MNPEIMETOB M U3 pPEalbHOM
AKU3HU
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OK 03. [TmanupoBath U pean30BbIBATH
cobcTBeHHOE MPOHEeCCHOHATBHOE U
JMYHOCTHOE Pa3BUTHE,
IPeIPUHIMATEIBCKYIO JIeITeIbHOCTD
B ipodeccnoHaIbHOM 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

CO3HAHUSI, STUYECKOTO MTOBECHUS;

- CHOCOOHOCTh OILIGHHWBAaTh CUTYallUIO U
MIPUHUMATH OCO3HaHHBIC penieHus,
OpPUEHTHUPYSICh Ha MOPaTbHO-HPABCTBEHHbIE
HOPMBI U IIEHHOCTH;

- OCO3HaHHE JMYHOTO BKJa/ia B MOCTPOCHUE
YCTOMYHBOIO OYIYIIETO;

- OTBETCTBEHHOE OTHOILICHHE K CBOUM
pomuTensM U (WIW) IPYyTrUM YICHAM CEMbH,
CO3/IaHHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHATUA LEHHOCTEH CEMEWHOW >KU3HH B
COOTBETCTBUM C TpPaJULMIMU HAPOJOB
Poccuu;

OBaanenue YHHBEPCAJbHbIMH
peryJATUBHBIMHU JeHCTBUSIMU:

a) CAaMOOPraHU3aLMA:

- CaMOCTOSITEJIbHO OCYIIECTBIISTh
M03HABATENIbHYIO JESITENbHOCTh, BBISBIATH
mpoOyieMbl, CTaBUTb U  (POPMYIHPOBATH
COOCTBEHHBIC 3a7aud B 00pa3oBaTENbHOI
JESATETLHOCTH M )KU3HEHHBIX CUTYAIHsX;

- CaMOCTOSITEIbHO  COCTaBJISAITb  IUIAH
perieHust MpoodIEeMbI ¢ YIETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXXHOCTEH H
MIPEANIOYTEHNH;

- 1aBaTh OLIEHKY HOBBIM CUTYAallUsIM;
CrocoOCTBOBAThH (bOopMHPOBAHUIO u

-yMeTh  ONEPUPOBaTh  TMOHATUSMHU:  PalMOHAIIBHBIE,
HppaloHaJIbHEIE, MOKa3aTebHBIE, CTETIICHHBIE,
jorapumuyueckre, TPUTOHOMETPUYECKHE YpPaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

- yMeTb ONEpUpOBaTh IOHATUAMHU. MHOIOIDAHHUK,
CeYeHHE MHOTOTPaHHHKA, KyO, Mapasuie/ieluie/, Mpu3Ma,
nupaMuja, Gurypa ¥ MOBEPXHOCTh BpallleHUs, LUIMHID,
KOHyc, map, cdepa, cedeHus GUTYPbl BpAICHHUS,
IUIOCKOCTh, Kacaromascsi cdepbl, MNWIMHAPA, KOHYCa,
IUTOMIalb TIOBEPXHOCTH IMUPAMHIBI, MPU3MbI, KOHYCA,
WIAHIPA, TUTONIA b cdepsl, 00BeM KyOa,
HPSAMOYTOJBHOTO TapasUIe/ICIHIeAa, MTUPAMHIBI, TPU3MBI,
IWIMHIpA, KOHyca, IIapa; yMEHHEe  H300paxarh
MHOTOTPAaHHHKH M MTOBEPXHOCTU BPAILICHUSI, UX CEUYCHHUS OT
pyKH, C TIIOMOIIBKO YEPTEXKHBIX WHCTPYMEHTOB U
AJIEKTPOHHBIX CPEJICTB; YMETh PACIIO3HABATH CHUMMETPHIO B

IIPOCTPAHCTBE;  yYMETh  pAaClO3HAaBaTh  IPaBUJIbHBIE
MHOT'OI'PaHHUKHU;

- yMETb OIIEpUpOBaTh MOHATHAMU: NPSAMOYTOJIbHAs
cucTeMa KOOpAMHAT, KOOPAMHATBI TOYKH, BEKTOD,

KOOpJMHATBl BEKTOpa, CKAISPHOE IPOU3BEIEHHE, Yroil
MEXIYy BEKTOpaMH, CyMMa BEKTOPOB, IIPOM3BEICHUE
BEKTOpa Ha YHUCJO; HAXOAUTh C IOMOIIBIO H3YYEHHBIX
(GopMy KOOpPAMHATHI CEpeAMHBI OTPE3Ka, PACCTOSHHE
MEX1y ABYMS TOUKaMHU

15



OK 04. DpdexTrBHO
B3aMMO/IEIICTBOBATh U pabOTaTh B
KOJIJIEKTHBE U KOMaH/1e

MPOSIBJICHUIO IIUPOKOU 3PYAUIIMUA B PA3HbBIX
001acTIX 3HAHUM, IMOCTOSHHO IIOBBIIIATH
CBOM 0Opa3oBaTeNbHBII U KYJIbTYPHBIN
YpOBEHB;

0) CAaMOKOHTPOJIb:

WCIIOB30BaTh TPHEMBI pediIekcuu  JIst
OIICHKH  CHTYyallMW, BBIOOpa  BEpPHOTO
pellIeHHUS;

- YMETh OLICHHUBATh PUCKA U CBOEBPEMEHHO
MPUHUMATh PEUICHUS IO UX CHUXKEHUIO;

B) AMOLIMOHAJIbHBIH MHTEJLJIEKT,
npeanoaraiuii copMupoBaHHOCTD:
BHYTPEHHEH  MOTHMBAllMM, BKJIKOYAIOIICH
CTPEMIJIEHHE K JOCTUKEHUIO LEIU U YCIIEXY,

OIITUMMU3M, WHUIIMATUBHOCTD, YMCHUC
JICHCTBOBATh, HCXOIs u3 CBOHMX
BO3MOXKHOCTEIH;

- OMIIaTHuu, BKJ'IIO‘laI-OH_Ieﬁ CIIOCOOHOCTH
IIOHUMAaThb OMOIMOHAJIbHOC COCTOSAHHC

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

- COIMAIBHBIX HAaBBIKOB, BKIIOYAIOIINX
CIOCOOHOCTH BBICTpaMBaTh OTHOILCHUS C
IpYTrUMU JIFOIBMH, 3a00THUTHCH,
NpOSIBIATh  MHTEPEC W pa3pemiarb
KOH(ITUKTBI

- TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CAMOOIIPEIEIIEHUIO;
-OBJIaJICHUE HaBbIKaAMHU y4eOHO-
HCCIIEIOBATEIIHLCKOM, MIPOEKTHOU "
COIMAJIbHOM AeSITEIBHOCTH;

OBJaagenue YHHBEPCAJbHbIMH

- YMeTh ONEpUPOBATH MOHATUSMU: CIIy4alHBIM ONBIT U
cilyyaiiHoe COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHS;
YMETb BBIYUCISATH BEPOSATHOCTh C  HCIOJIb30BAHHEM
rpadMUecKux METOAOB; MPUMEHATH (POPMYJIbI CIOKEHUS U
YMHOXEHHSI BEpPOSITHOCTEH, KOMOWHATOpHBIE (AaKThl U
(GbopMyJBl MIPHU pEIIeHUH 3aj]ay; OILIEHWBATh BEPOSTHOCTH
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KOMMYHUKATHUBHBIMU /1eHiCTBUAMM:

0) coBMecTHAsl 1eATEJILHOCTD.

- IOHUMATh U UCIOJIb30BATh MIPEUMYILIECTBA
KOMAaH/IHOW ¥ WHIUBUyaJIbHOW PabOTHI;

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

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

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

- OCYLIECTBIIATh MO3UTUBHOE
CTpaTernyecKkoe IOBEACHHE B PA3IUYHBIX
CUTyallUsiX, TPOSBISATH TBOPYECTBO U
BooOpakeHue, ObITh MHUIIMATUBHBIM
OBnagenne YHHMBEPCAJbLHBIMH
peryJiTUBHbIMH JeHCTBUSIMU:

') NPUHATHE ce0sT M APYIrUX JIOAeii:

- IPUHUMATh MOTHBBI U apPIYMEHTHI JPYIUX
1800 (571 pu aHaIM3€  PE3yJIbTATOB
NESTENBHOCTH;

- MPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX
JIIOZICH Ha OIINOKH;

- pa3BHUBAaTb CIIOCOOHOCTH TTOHUMAaTh 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 HaTypaanoﬁ CTCIICHU,

CTENeHb C paIMOHAIBHBIM IIOKa3aTelieM, CTENEeHb C
JIEUCTBUTEIILHBIM (BeIIeCTBEHHBIM) MoKa3aTeJieM,
jgorapudM  UYuCIa, CHUHYC, KOCHHYC M  TaHTEHC

ITPOU3BOJIBHOT'O YK CJIA,

- yMeThb CBOOOJHO OMEPUPOBATH TMOHATUSAMHU: Tpaduk
¢byHkuuu, oOparHas (QYHKUOUS, KOMITO3UIMS (QYHKIUH,
auHeWHas (YHKIUS, KBaapaTHUuHas (QYHKIUS, CTEHCHHAs
(GyHKIMS [EJIBIM  TOKa3aTejeM, TPUTOHOMETPHUYECKHE
¢GbyHKIIMU, OOpaTHbIE TPUTOHOMETpUYECKUE (YHKIIHH,
noKaszareiabHas W Jorapupmuyeckas (QyHKIUH; YMETb
CTpOUTH Trpa@UKu (PYHKIHHA, BHIMOIHATH MPEOOPa30BAHUS
rpadukoB QpyHKUUIH;

- 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- CBOOOAHO  ONEPUPOBATH  TOHATUSMHU: YETHOCTh
(GyHKIMH, TEepUOAUYHOCTh (YHKIMH, OrPaHHYCHHOCTb
(yHKIIMM, MOHOTOHHOCTh (YHKIIMH, SKCTPEMYM (YHKIIHUH,
HauOoJpIlee M HauMEHbIIee 3HaueHus (QYHKIUM Ha
MIPOMEXKYTKE; YMETh MPOBOJIUTH HCCeA0BaHNEe (QYHKIUY;

- YMETh HCIIOJIb30BaTh CBOICTBA U IpaduKu GYHKUIMN AJIs
peuIeHusl ypaBHEHUI, HEPABEHCTB U 337a4 C MapaMeTPaMHy;
n300pakaTh Ha KOOPIMHATHOW IIOCKOCTH MHOXECTBA
penIeHni ypaBHEHH HEPABEHCTB U UX CHCTEM

- yMETh ONEpUPOBATh MTOHSATUSAMM: cpenHee
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OK 05. Ocy1iecTBisATh YCTHYIO U
MMCbMEHHYIO KOMMYHHMKALIUIO Ha
rOCyIapCTBEHHOM sI3bIKe Poccuiickon
®degepannu ¢ yaeToM 0COOCHHOCTEH
COLIMAJIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

B o0yacTH 3cTeTHYECKOTr0 BOCIIUTAHUS

- JCTETUYECKOE OTHOIICHHE K MHpY,
BKJIFOYAsT OCTETUKY OBITa, HAYYHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPyJa U
0OIIIeCTBEHHBIX OTHOIIEHHI;

- CIIOCOOHOCTh BOCIPUHUMATH PA3IMYHBIE
BHJIBI MCKYCCTBA, TPAJHMIIMH M TBOPYECTBO
CBOCTO M JPYrdX HapoJOB, OINYIIATh
AMOIIMOHAIBHOE BO3JICCTBUE UCKYCCTBA;

- Y6€)KI[CHHOCTI) B 3HAYNMOCTH JUUIA
JIMYHOCTH K OOINECTBA OTEYECTBEHHOTO U

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

- TOTOBHOCTh K CaMOBBIPQKEHUIO B Pa3HBIX
BHUJaX HCKYCCTBA, CTPCMJICHUC IPOSABIIATH
KauecTBa TBOPUYECKOU JTHUHOCTH;
OBnanenne YHUBEPCAJbHBIMHU
KOMMYHUKATHBHBIMU JIeCTBUAMM:

a) o0IIeHue:

- OCYIIECTBISITh KOMMYHHKAIIUM BO BCEX
cdepax KHU3HU;

- pacmo3HaBaTh HeBepOAJbHBIE CpEACTBA
06HIGHI/I${, IIOHUMATh 3HAYCHUEC COLUAJIIBHBIX

3HAaKOB,  pacloO3HaBaTh  MPEANOCHUIKH
KOHQUIMKTHBIX ~ CHTyallMd W  CMSTYarh
KOH(QJIUKTBI,

apupMeTHuecKkoe, MeanaHa, HauOoJblllee U HauMEHbIIee
3Ha4YeHHUs, pa3Max MIHUCIepcusi, CTaHAApPTHOE OTKIOHEHUE
YHCIOBOTO Ha0Opa; yMEHHE U3BJIEKATh, HHTEPIPETUPOBATD

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

- YMETb OIIepUPOBATH HOHSATUSMH: 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
OPUMEHEHHEM TIpaUUyecKUX METOJO0B U AIIEKTPOHHBIX
CPEICTB;

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

NEPIEHANKYJIAPHOCTD NPSAMBIX U IUNIOCKOCTEH, YTOI MEXIY
NPSIMBIMH, YIOJl MEXAY HIPSAMOM M INIOCKOCTBIO, YIOJ
MEXAY IUIOCKOCTSAMHU, PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH,
paccTositHue MEXAy NpPSIMBIMHM, pacCTOSHUE MEXKIY
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
3HaHUA 00 U3MEHEHUU KJIMMarTa,
IPUHIUITEI OEPEXKINBOTO
IPOU3BOJICTBA, YHPEKTHBHO
JIEWCTBOBATh B YPE3BbIYANHBIX
CUTYyaIUAX

- Pa3BEpPHYTO M JIOTMYHO H3JIaraTh CBOIO
TOYKY 3pEHHS C  HCIHOJIb30BaHUEM
SI3BIKOBBIX CPEJCTB

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

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

AKTHUBHOE HETIPUSATHE JIEHCTBHH,
MPUHOCAIIMX BpeJl OKpYKaloIleh cpelie;

- yMeHHUe MIPOTHO3UPOBATH
HC6J’IaFOHpI/I5[THI>Ie 9KOJIOTUYCCKHUEC
MOCJEICTBUS MPEANPUHUMAEMBIX JIEHCTBUH,
MPpEeA0TBpAIATh UX;

- pacliupeHue  ombiTa  JeATEIbHOCTH
AKOJIOTUYECKOW HAIPaBICHHOCTH;

- OBNQJICHHE  HaBbIKAMH  y4eOHO-
HCCIIEA0BATENbCKOM, IIPOEKTHOM W
COIMAJIBHOMW JIEATEIIbHOCTH

- yMETh OIEpUpPOBaTh MOHATUSAMU: MPSIMOYTOJIbHAsS
cUCTEMa KOOPAMHAT, KOOPAMHATBl TOYKH, BEKTOD,
KOOpJAMHATBl BEKTOpa, CKAJIAPHOE IPOU3BEIACHUE, YIOJ
MEXAY BEKTOpPAMH, CyMMa BEKTOpPOB, IPOU3BEICHUE
BEKTOpa HA YHCIO; HAXOJUTh C IOMOIIBI0 HM3YyUYEHHBIX
(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 U MUPOBOW MAaTEMAaTUYECKON HAYKH.

- YMETh ONEpPUPOBATH MOHATHSAMU: CIy4YalHBIM 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: YMEHHME NPHUBOJUTH MPUMEPHI MPOSBICHUS
3aKOHA OONBIINX YHUCET B MPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSX

19



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 OIIBIT;

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

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

OIICHUBATH ux JIOCTOBEPHOCTb,
MIPOTHO3UPOBaTh HM3MEHEHHE B  HOBBIX
YCIIOBHUSIX;

- pa3pabaTbIBaTh IJIaH PELIECHUS MPOOIEMbI
c y4eToM aHaiM3a MMEIOIINXCSA
MaTepuaIbHBIX u HeMaTepUaTbHBIX
pecypcoB.

- chopMHpOBATh TIOHATHS POJM U MECTa MAaTeMaTHKU B
COBPEMEHHOM MHpE TPH OCBOCHUH MPOPECCHOHATBHBIX
JTUCITUILIAH U B cepe mpodheCCHOHATBHON NesSTeIbHOCTH;
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OcBoenne coaep:xkanusi y4eOHoil aucuumuiuabl I1J[.01 Maremaruka
o0ecrne4yuBaeT J0CTHKEHNE 00YYAKIIMMUCS JUYHOCTHBIX Pe3yJbTATOB

JInuHOCTHBIE pe3y/ibTaT peaju3alu NPorpaMmbl
BOCIIUTAHUSA (IECKPUIITOPHI)

Koa JHYHOCTHBIX
Pe3yJbTATOB peaju3annu
IporpaMMbl BOCIMTAHUS

Hanenennocts Ha pesyiabTaT. C  TOTOBHOCTBIO
Oepercs 3a pelleHue CIOXKHBIX 3anad. [IposBisger
HAaCTOMYUBOCTh U CAMOCTOSITEIbHOCTh B JIOCTUKEHUU
LEJIEH W TPEOJIoJICHMU mpensarcTBur .IlpuHumaer
MEPCOHAIBHYI0 OTBETCTBEHHOCTHh 3a JOIYLICHHBIC
omnOku wid Heygauu . [IposiBAsieT BBICOKYIO
paboTOCTIOCOOHOCTD, yMEHHE paboTaTh B
HampsbkeHHOM  rpaduke. Jlocturaer pesyinbrara,
cOOJTI0/1asi HOPMBI JICJIOBOM ITHKHU

JIP 18

Pabora ¢ BpelcOkMM KkayectBoM. CoOiromaer
YCTAHOBJICHHBIE  CPOKHM  BBIMIOJIHEHUSI  padoT.
Beinmonuser paboTy ¢ BBICOKMM  Kay€CTBOM.
Pe3ynbraThl HE TPEOYIOT KOPPEKTUPOBOK

JIP 19

NuunimatuBHOoCTh. [Ipeanaraer mnepCcrieKTUBHBIE U
MpOoJAyMaHHbIE  MHULUMATUBBI MO  YJIYYIICHUIO
NEATEIbHOCTH. IlonnepxuBaer W pa3BUBAET
KOHCTPYKTHUBHBIE HJIEM MW HWHUIMATUBBI  KOJUJIET.
[[pyHUMaeT aKTUBHOE y4aCTHE B peAM3alliM HOBBIX
uaeil. CucteMaTUYecKu H3y4yaeT Jy4dlluid OMBIT M
BHEJIPSICT €0 B CBOIO paboTy.

JIP 21
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2. CTpyKTypa M coaep:kaHue 0011e00pa3oBaTeIbHON TUCIUILIMHBI

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.:

TEOPETUYECKOE 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 COJEPKAHNE JUCHUILTHHBI

HaumeHoBaHue pa3jieioB U TeM Conep:kanue yueOHOro Marepuasia (0CHOBHOE M MPO(eccCuoHAIBLHO- Oo0bem | Dopmupyembie
OpPMEHTHPOBAHHOE), IA00PATOPHBIE U MPAKTHYECKHE 3aHATHS, IPUKJIATHOH MOAYJIb | YacoB | KOMIETeHIHH
(mpu HAJIMYKMH)
OcHOBHOe cofepxaHue
Pasjea 1. [loBTopenne kypca 18
MaTeMaTHKAa OCHOBHOM
HIKOJIbI
Tema 1.1 Cooeporcanue yuednozo mamepuana
Ilean v 3a1a4u MaTeMaTHKU | ba3oBble 3HaHKA U yMEHHUS 110 MaTeMAaTUKe B IPO(eCCHOHAIBHON U B IOBCEAHEBHOU
NP OCBOCHUH NEATEIIbHOCTH.
CIenHaJIbHOCTH 2
Tema 1.2 Cooepiicanue yueono2o mamepuana
Yucia ¥ BHIYUCICHHS. JleficTBHSI Ha/T MMOJIOKHUTEIIBHBIMHA U OTPHUIIATEILHBIMU YHCIIAMHU, OOBIKHOBEHHBIMH H
Boipaxenust u JNECATUYHBIMU APOOSIMH.
npeodpazoBaHus JleticTBHsI cO cTeNeHs MU, (DOPMYJIBI COKPAIIICHHOTO YMHOKCHHS 2 OK 01.,0K 02.,
Tema 1.3 IIpodeccnoHalIbLHO-OPUEHTHPOBAHHOE COlep:KaHue (CoAepKaHIe MPUKJIATHOTO MOTYJIsI) OK 03., OK 04.,
['eoMeTpHsi HA TUIOCKOCTH 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 [1K 3.4.
Tema 1.4 Cooeporcanue yuednozo mamepuana
IIpoueHTHbIE BLIYMCIECHUS [IpocTsie MPOIEHTHI, pa3HbIe CIOCOOBI UX BEIYUCICHUS. CI0KHBIC TPOIIEHTHI 2
Ilpaxmuueckoe 3anamue Ne2
[IporieHTHBIE BEIYMCIEHUS 2
Tema 1.5 Cooepircanue yuebnozo mamepuana
YpaBHeHHsI M HEPaBeHCTBA Jlunelinble, KBaipaTHbIE, APOOHO-TMHEWHBIC YPAaBHEHUS U HEPABCHCTBA 2
Ilpakmuueckoe 3anamue Ne 3
YpaBHEHUs 1 HEPABEHCTBA 2
Tema 1.6 Cooepircanue yueonozo mamepuana
Cucrembl ypaBHeHHIl 1 Crioco0b! pelieHns CUCTeM JIMHENHBIX ypaBHeHUH. [lonsaTne matpuna 2x2 u 3x3, 2
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HEPaBEHCTB onpenenutens MaTpuibl. Meton [Maycca. CucteMbl HETMHEHHBIX YPaBHEHUM.
Cucrembl HEpaBEHCTB
Tema.l.7 Cooeporcanue yuednozo mamepuana
BxoaHo# KOHTPOJIb Boruncnenus u npeobpa3oBanusi. YpaBHEHUs U HEpaBeHCTBA. [ eomeTpus Ha 1
TTOCKOCTH
Koumponvnaa paboma Ne 1 1
Paznean 2. [Ipsimblie u 18
IVIOCKOCTH B IPOCTPAHCTBE
Tema 2.1 Cooepiicanue yueono2o 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 Cooepiicanue yueono2o mamepuana
IHapa/uieJIbHOCTH NPSAMBIX, [TapannenbHble npsiMast ¥ iockoctb. Onpenenenue. [Ipuznak. CoiicTBa (¢
NPSIMOIi M IJI0CKOCTH, nokazatenbcTBoM). [lapannensubie miockoctu. Onpeaenenue. Ilpusnak. CoiicTBa
IJI0CKOCTe M (c moxazarenscTBOM). TeTpasap u ero anemeHTsl. [lapamienenunen u ero OK 01.. OK
a1eMeHThl. CBOMCTBA MPOTUBOMOJIOKHBIX TPAHEN U TUArOHAJICH MapajuieenuIeaa. 03 OIE 04
[MocTpoenue ceyenuii. Pemenne 3agauy. 4 éK 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, IIOCKOCTeH [Tepnenaukynsap u HakioHHas. [lepnenaukynsipHbie m1ockocTy. [TpuzHak
MEPIIEHANKYISIPHOCTH TUIOCKOCTEN. Jloka3zarenbcTBO. PaccTosiHME B MpoCcTpaHCTBE 2
Tema 2.4 Cooeporcanue yueonozo mamepuana
Teopema o Tpex Teopema 0 Tpex NEPIECHAUKYISIPAX. YTOI MEXAY NPIMOMN U IIJIOCKOCTBIO. YTOJI
neprneHauKyJasipax MEXy MIOCKOCTSIMU 4
Tema 2.5 IIpodeccnoHaNbHO-OPUEHTUPOBAHHOE COlePIKAHUE (COAePKAHNE MPUKIATHOTO MOTYJINA)
MapaieabHble, AxkcuoMmbl crepeomeTpun. [lepneHauKyaspHOCTh TPSIMON U TNIOCKOCTH,
neprneHIuKyJIsipHbIe, MapaJyIEIbHOCTD IBYX NPSIMBIX, HEPIIEHAUKYISPHBIX INIOCKOCTH,
MEPIEHANKYIISPHOCTD 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 3axay. IpsiMble u Pacnonoxenue npsiMbIX U MJIOCKOCTEN B MIPOCTpaHCTBE. llepnenanKyasipHOCTD U

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

Paznen 3. KoopanHatsl u 12

BEKTOPBI

Tema 3.1 Cooepiicanue yueono2o mamepuana

JlekapToBbI KOOPIMHATHI B JlexapToBBI KOOPJIMHATHI B TpoCcTpaHcTBeE. [IpocTeiine 3aqaun B KOOpAUHATAX.

npocrpancrse. Paccrosinue Paccrosnne mexay IByMs TOUKaMH, KOOPAUHATHI CEPEIMHBI OTPE3Ka

MeXKIy ABYMS TOUKAMM.

Koopannatsl cepequHbI

oTpe3Ka 2

Tema 3.2 Cooepircanue yuebnozo mamepuana

BekTopbl B MIPOCTPaHCTBE. Bexrops! B npocTpancTBe. Cii0KeHUE U BBIYMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOPA

YroJ1 Me:Kay BEeKTOpaMH. Ha yucio. Kommianapusie BekTopbl. CKalsipHOE IPOU3BEACHUE BEKTOPOB. OK 01.. OK

CkajsipHoe Ipou3BeleHue Pasznosxenue BekTopa no TpeM HEKOMIUIAaHAPHBIM BeKTOpaM. KoopimHaTel BeKTOpa, 0. 012 03.

BEKTOPOB CKaJIIPHOE IIPOU3BEJICHUE BEKTOPOB B KOOPAUHATAX, YTOJ MEXAY BEKTOpPaMHU, yroJ OK O’ 4 OK 0’ 5
MEXy NPSIMOU U IIIOCKOCTBIO, YTOJI MEKY TUIOCKOCTSIMU. Y PaBHEHUE IJIOCKOCTH. HK’ 34
['eoMeTpuueckuii cMbIC onpeaenuTens 2x2 4 o

Tema 3.3 IIpodeccnoHaILHO-OPHEHTUPOBAHHOE COlePKaHME (COMEPIKAHNE MPUKJIATHOTO MOXYJIsI)

IIpakTuKo- IlIpakmuueckoe 3anamue Ne 6

OpPHEHTHPOBAHHBIE 32/1a4H KoopaunatHas miockocTk. BerunciieHrue pacCcTosiHANM Ha TIOCKOCTH.

HA KOOPIMHATHOM Ilpakmuueckoe 3anamue Ne 7

ILIOCKOCTH Brruncnenue mmomanen Ha miockoctu. KommuecTBeHHbIE pacyeTsl 4

Tema 3.4 Cooeporcanue yueonozo mamepuana

Pemenue 3a1au. JlexapToOBbI KOOPJIMHATHI B IPOCTpaHCTBE. BekTophl B pocTpancTe. CroxkeHue 1 1

KoopanHarsl 1 BeKTOPHI

BBIYMTAHUE BEKTOPOB. ¥ MHOXKEHHE BEKTOpA Ha ynciio. KomimanapHbele BEKTOPHI.
CkansipHO€E NpOMU3BEEHUE BEKTOPOB. PasiioskeHne BEKTopa o Tpem
HEKOMIUIaHApHBIM BekTopaMm. [Ipocrenmue 3anaun B koopauHatax. KoopauHatel
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BEKTOPA, PACCTOSTHUE MEKYy TOUYKAMH, KOOPAMUHATHI CEPEIUHBI OTPE3KA, CKAISIPHOE
IIPOU3BEICHUE BEKTOPOB B KOOPAMHATAX, YTOJI MEXAY BEKTOPAMHU, YTOJI MEXKIY
IIPSIMOM M INIOCKOCTBIO, YTOJI MEXAY IJIOCKOCTIMHU

Koumponvnaa paooma Ne 3 1
Pa3nen 4. OcHoBBI 36
TPUTOHOMETPHH.
Tpuronomerpu4eckue
GyHKuun
Tema 4.1 Cooepiicanue yueono2o mamepuana
TpuroHomMerpuyecKue Panuannas mepa yrna. IloBopoT Touku BOKpYyT Hauajia koopauHat. OnpeneineHue
(GYHKIHH MPOU3BOJILHOIO CUHYyCa, KOCUHYyCa, TAHT€HCAa 1 KOTaHTeHca. 3JHaKu CUHYyCa, KOCUHYyCa, TAHT€HCA U
yria, unciaa. Paguannas u KOTaHI'€HCa M0 YeTBEPTSAM. 3aBUCUMOCTh MEXIY 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, KOCUHYC, TAHT€HC U KOTAHT€HC YTJIOB
TPUTOHOMETPHYEeCKHE U — . DopMyIbl IpUBEACHUS (%K 2)11(’ (%K
TORIecTBA. POpMY.JIbI i ”
np);cheneHnﬂ 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 1%I<< 31
CYyMMBbI U Pa3HOCTH JABYX IBOMHOTO yria. @opmMyssl MOJ0BUHHOTO yria. [IpeobpasoBanne cyMMbl o
yrjioB. CHHYC U KOCHHYC TPUTOHOMETPUYECKUX (PYHKIIMI B MPOU3BE/ICHNE U TIPOU3BE/ICHUE B CYMMY.
ABOMHOrO yria. ®opmyJasl Bripaxenue TpuronoMeTpuyeckux (QyHKIUN 4epe3 TAHTCHC TTOJIOBUHHOTO
MOJIOBUHHOTO YIJia aprymenrta. [Ipeobpa3oBanue MpOCTEHIIIX TPUTOHOMETPHUUISCKIX BBIPAKEHUI 6
Tema 4.4 Cooeporcanue yuednozo mamepuana
DyHKINH, HX CBOIiCTBA. OO6nacTh onpesesieHus U MHOXKECTBO 3HaueHU QyHKIUNA. YETHOCTH, HEYETHOCTD,
Cnoco0bl 3aaanust yHKIHH | TIEPHOAUYHOCT QyHKIMA. CriocoOb! 3anaHus QyHKIMI 2
Tema 4.5 Cooepircanue yueobnozo mamepuana
Tpuronomerpuueckue OO6nacTh onpeseneHus U MHOXECTBO 3HAUCHUN TPUTOHOMETPUUECKUX ()YHKIIUM.
(pyHKIIUM, X CBOHCTBA U YérHOCTh, HEUETHOCTH, MEPHUOANYHOCTD TPUTOHOMETpHUECKUX PpyHKunid. CBOMCTBA
rpadpuxkn u rpaduku QyHKIMI Y =C0SX, y=sinx, y=1tgx, Yy = 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 TPUTOHOMETPUUECKUX (PYHKITHIA

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 PO ecCHOHAIBHBIX
3aa4ax

Tema 4.8 Cooepiicanue yueono2o mamepuana

OOpartHbIe OO0patsble TpuronoMerpuyeckue Gynknuu. Mx cBolictBa u rpaduku
TPUTOHOMETPHYECKHE

bynxkumn

Tema 4.9 Cooeporcanue yueoHozo mamepuana

TpuroHomerpuieckue YpaBHeHue COSX =a. YpaBHeHHE Sin X =a. YpaBHeHue tgXx = a, Ctgx = a. Pemenue

YpPaBHECHMA U HEPABCHCTBA

TPUTOHOMETPUYECKUX ypaBHEHUH TUIOB: [IpocTeiiiine TpuroHoMeTpruiecKue
ypaBHEHUSI, CBOJIAIINECS K KBAJAPATHBIM, PEIIaeMbIC pa3eICHUEM Ha MHOKHUTEIH,
OJTHOPO/IHBIE.

Ilpakmuueckoe 3anamue Ne 11
[IpeoGpazoBanue rpaduKOB TPUTOHOMETPUIECKUX (PYHKITHIA

Tema 4.10 Cooeporcanue yuednozo mamepuana

Cucremsl Cuctembl IPOCTEHIINX TPUTOHOMETPUUECKUX YPABHEHUIN

TPUTOHOMETPHYECKHUX

YPaBHEHUM

Tema 4.11 Cooeporcanue yuednozo mamepuana

Pemenue 3aga4. OCHOBBI [IpeobpazoBanue TPUTOHOMETPUUYECKUX BhIpakeHUH. Perienne

TPUTOHOMETPHH. TPUTOHOMETPUUYECKUX YPaBHEHUI U HEPABEHCTB, B TOM YHCIIE C UCTIOJIb30BaHUEM

Tpuronomerpuyeckue CBOMCTB (DYHKITHH.

pyHKIUn Koumponvnaa paboma Ne 4

Eme“ > OK 02., OK
OMILJIEKCHbIE YHCJIA 03., OK 04.,

Tema 5.1

Cooepotcanue yueonozo 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 COlePKAHUE (CodepKaAHNe PUKJIATHOTO MOAYJINA)

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

OK 07.

KOMIUIEKCHBIX YHCEell B IPO(EeCCHOHANBHBIX 3a7auax 2
Paspea 6. IIponsBoanasn 34
(GyHkunu, ee npuMeHeHne
Tema 6.1 Cooepircanue yuebnozo mamepuana
IMoHsiTHE MPOU3BOIHOIA. Ormpezenenne YucIOBOM MOCIIEIOBATEIBHOCTU U CIIOCOOBI ee 3aianusi. CBoiicTBa
@opMmyJibl M IPaBUJIA YHUCIJIOBBIX NOCIIeioBaTeNbHOCTEN. OnpeeneHue npeaesa nocie10BaTeIbHOCTH.
nuddepeHIHPOBAHUS Brruncnenue npenenos nocienoBarenbHoctel. [lpenen pynkuuu Ha
6eckoneunoctu. [Ipenen ¢pynkuuu B Touke. [Ipupamenue aprymenra. [Ipupamienue
¢byHkuuu. 3agaun, NIPUBOALAIINE K MOHATHIO TPOU3BOIHOM. Onpeaenenue
MPOU3BOAHON. AJITOPUTM OTBICKAHUS MMPOU3BOJHON 2 OK 01.. OK
Tema 6.2 Cooepircanue yueonozo mamepuana 0 OI‘{’ 03
IIpousBoaHbIE CYMMBI, ®opmynsl nuddepenmpoBanus. [IpaBuna quddepeHupopanus OIz 04 OIZ
“
Pa3HOCTH, IPOU3BEAEHUS, 05.. OK 06.,
YacTHOI'O 4 OK 07.
Tema 6.3 Cooepiicanue yueonozo mamepuana
IIpousBoanbie Onpenenenue cnoxHoi GyHkuu. [Ipon3BogHas TPUrOHOMETPUUECKUX (DYHKIIUMA.
TPUTOHOMETPHUYECKHX [TpousBoaHas CIOXKHON PYHKINN
¢Gynxumii. IlpousBognas
CJI0KHOM PYyHKIIUHN 4
Tema 6.4 Cooeporcanue yuednozo mamepuana
ITonsiTHe HENPEPLIBHOCTH [Tonstue HenpepriBHOCTH (yHKIMH. CBOMCTBA HENMPEphIBHOCTU PyHKIIUU. CBS3H
¢pynkouu. Meton MEX]Ty HEPEPBIBHOCTHIO U TU(PHEpeHINPYEMOCThI0 (QYHKIIUHN B TOUKE. AJTOPUTM
HHTEPBAJIOB pElIeHUs] HEPaBEHCTB METO/I0M MHTEPBAJIOB 2
Tema 6.5 Cooeporcanue yuednozo 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 IMpodeccnoHaIbHO-OPUEHTUPOBAHHOE CO/lePKAHUE (COAEePKAHNE MPUKJIATHOT0 MOTYJINA)

DU3HYECKUH CMBICII
NPOM3BOIHOI B

Ilpakmuueckoe 3anamue Ne 14
Ouznyeckuit (MEXaHUYECKUN) CMBICIT POU3BOTHOM — MTHOBEHHAsI CKOPOCTD B

npodecCHOHANBHBIX 32Ja4aX | MOMCHT BpeMeHH L1 V = S'(t) 2
Tema 6.7 Cooeporcanue yuednozo mamepuana
MOHOTOHHOCTH QYHKIIHH. Bospacrtanus u yosiBaHUs (YyHKIIMH, COOTBETCTBHE BO3pACTaHUs U yObIBAHUS
Touku IKcTpeMyMma (GyHKIMY 3HaKy MPOU3BOAHOMN. [IoHATHE MPOU3BOAHON BBICHIETO MOPSIKA,
COOTBETCTBHE 3HAaKa BTOPOU MPOU3BOAHON BBITYKIOCTH (BOTHYTOCTH) (YHKIIMH Ha
oTpeske. 3aaul Ha MAaKCUMYM U MUHUMYM. [loHSTHE aCHMIITOTHI, CIIOCOOBI UX
ompeneneHus. AITOPUTM UCCIIeOBaHUS PYHKIIUU U IOCTPOCHUS ee Tpaduka ¢
MTOMOIIIBIO TTPOM3BOIHOM. J[poOHO-THHEHAS (YHKIIHS 4
Tema 6.8 Cooepiicanue yueono2o mamepuana
HccaenoBanne GyHKIUH U HccnenoBanue GyHKIIMKM HA MOHOTOHHOCTB U TIOCTPOEHUE TpauKoB
MOCTPOeHHe IrPapuKoOB 4
Tema 6.9 Cooepitcanue yueonozo mamepuana
Haun6oabiee 1 HauMeHbIee | HaxoxxaeHne HanOOIBIIET0 U HAUMEHBIIIETO 3HAYCHUS (DYHKITUH, TOCTPOCHUE
3HaYeHue PyHKIUU rpa)KOB MHOTOUYJICHOB C MCIOJIb30BAHUEM allliapaTa MaTeMaTHYeCKOTO aHAIHN3a 2
JMuddepennupoBannblii 3auet (1 cemectp) 2
KouncyabTanus 1
Tema 6.10 IIpodeccrnoHaAILHO-OPHEHTHPOBAHHOE COiePKaHMe (COAepKaHUe TPUKJIATHOTO0 MOAYJIsI)
Haxo:xaenue onTuMaibaoro | Hauboblee M HaMMEHbIIEE 3HAYCHUE PYHKIMN 2
pe3yJbTaTa ¢ IOMOIIbIO Ilpakmuueckoe 3anamue Ne 15, 16 2
NPOM3BOIHON B Haxosxnenne onTuMaibHOTO pe3ybTaTta ¢ MOMOIIBI0 MPOU3BOIHON B MPAKTHYECKUX 2
NPaKTHYE€CKHUX 3aJa4ax 3ajadax
Tema 6.11 Cooeporcanue yueonozo mamepuana
Pemenue 3axau. dopmynsl u ipaBuna quddepentmpoBanns. MccnenoBanne GyHKINHA ¢ TOMOIIBHIO 1

npou3BoHOM. Hanbonbiiee u HauMeHbllee 3HaueHne QyHKIUU
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IIpousBoaHas pyHKI MU, €€
NpUMeHeHHe

Koumponvnasa paboma Ne 5

Pa3jnesn 7. MHOTOTrpaAaHHUKH U 40
TeJia BpalleHus

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 cocraBisiiomme, | Ilonarue npusmel. Ee ocHoBanus u 60koBbIe rpanu. Beicota mpusmel. Ilpsamas u

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

NMPaBUJIbLHAS MPU3MBbI 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 Cooeporcanue yuednozo mamepuana

Iupamuna, ee [Tupamuna u ee snementsl. Ceuenue nupamusl. [IpaBuibHas 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

IMOBEPXHOCTh NPU3MBI,

NMUpaMUIbI 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 CumMeTpusi B IPUPOJIC, APXUTEKTYPE, TEXHUKE, B OBITY

npogeccuu Ilpaxmuueckoe 3anamue Ne 17, 18 4

OK 01., OK
02., OK 03.,
OK 04., OK
05., OK 06.,
OK 07.
MK 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 (MapaiielbHOe 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
Hlap u cdepa, ux ceueHus

Cooepotcanue yuednozo mamepuana

ap u cepa. Bzanmuoe pacnonoxenue chepsl U miockoctu. 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 ¥ 101 ATH
NMOBEPXHOCTEH TeJl

Cooepotcanue yuednozo mamepuana

O6bembl nupaMuIbl U Konyca. O0beM mapa. [lnomanu noepxHocTeit Ten

Ilpakmuueckoe 3anamue Ne 19

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

OOBeMbI MHOTOTPAHHUKOB U TEJ BpaIlleHUs

Tema 7.16
I'eomeTpunuyeckue
KOMOMHAIIMM HA NMPAKTHKE

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

Ilpaxmuueckoe 3anamue Ne 21, 22
Hcnons3oBanne KOMOMHAIIMI MHOTOTPAHHUKOB U TEJ BPAIICHUS B MIPAKTHKO-
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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
IlepBooOpa3Hast GpyHKIMH. 3amada 0 BOCCTAaHOBJICHUU 3aKOHA JBUKEHUS 110 U3BECTHOM ckopocTu. [lonsarue
IIpaBuiia HaxXoXKIeHUSA uHTerpupoBanus. O3HaAKOMJICHUE C TIOHATHEM MHTETpasia U MepBOOOpa3HOM U ee
MepBo00Pa3HbIX MIPOM3BOIHOM, BEIYUCIICHHUE ITEPBOOOPa3HOM i naHHOW QyHKIU. Tabnuia
dbopmyn st HaXO0XKAEHUS MepBO0Opa3HbIX. M3yueHue npaBuia BEIYUCICHUS
epBO0Opa3HOM 2
Tema 8.2 Cooeporcanue yueonozo mamepuana
Iomaas KPpUBOJIUHEHHOM 3ajauu, TPUBOSIINE K MOHATHIO OMPEICIICHHOIO MHTErpajia — O BBIYUCICHUN
Tpanenuu. @opmyia TJTOIIAAN KPUBOJIMHEWHOW Tpaneuuu, O epeMenieHnd Touku. [lonsatue OK 01., OK
HrnroTona-Jleiionnna ONPEJICJICHHOr0 MHTErpaia. [ eoMeTpuyeckuii u (bmnqecmzlﬁ CMBEICJI OIIPEAEIIEHHOTO 02., OK 03.,
unterpana. ®opmyna Hetotona-Jleitbuuma 2 OK 04., OK
Tema 8.3 Cooeporcanue yueoHozo mamepuana 05., OK 06.,
HeonpeneneHHbIii U [ToHsiTHE HEONpPEIEIEHHOTO UHTErpaIa OK 07.
omnpeeJeHHbIN HHTErpPaJibl 2
Tema 8.4 Cooeporcanue yuednozo mamepuana
IMonsTHe 00 ONpee;IeHHOM I'eomeTpruecKkuil CMBICH ONPEAECICHHOTO UHTErpaja
HHTerpaJje Kak njiomaau
KPHUBOJIMHEHHOH Tpaneuuu 2
Tema 8.5 IIpodeccnoHaNTbHO-OPUEHTUPOBAHHOE COlePrKAHUE (COoAepKaAHNe MPUKIATHOTO MOTYJINA)
OnpeeaeHHbIii HHTerpas B | [ €OMETpHUECKui CMBICI OnpeeneHHoro nHrerpana. @opmyna HerotoHa-
KH3HHU Jleitbnuna. Pemenue 3a1a4 Ha IPUMEHEHUE UHTErpasia JJisl BBIYUCICHUS
(hU3UYECKUX BETUYUH U TUIOMIAeH
Ilpaxmuueckoe 3anamue Ne 23, 24
OrnpeneneHHblil UHTETpal MPU PEIICHUU TPUKIIATHBIX 3a1a4 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
NpUMeHeHHe
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
Crenennasi pyHkuus, ee [TonsiTe KOpHS N-0M CTENEHU U3 JCUCTBUTEIBHOTO yncia. OyHKIuu y = 8/x ux
CBOiCTBA cBoiicTBa u rpaduku. CBOWCTBA KOPHS N-0H CTCTICHH 2
Tema 9.2 Cooepircanue yuebnozo mamepuana
IIpeoOpa3oBanue [IpeoGpazoBaHue UppaMOHATBHBIX BEIPAKEHUN
BbIPAKEHUH ¢ KOPHAMHU N-0H
CTeleHu 4
Tema 9.3 Cooeporcanue yueoHozo mamepuana
CBolicTBA CTENeHH C [TonsiTue crenenu ¢ MI0OBIM palMoOHATBHBIM TTOKa3aTeneM. CTeneHHble QYHKINY,
PAUMOHAJIBHBIM H UX CBOWCTBA U rpaduKu
NeHCTBUTEJILHBIM
MOKa3aTeJAMHU 2
Tema 9.4 Cooepircanue yueobnozo mamepuana
Pemenne HppanHoOHANLHBIX | PABHOCUIBHOCTL MPPALMOHAILHBIX YPABHEHHUI M HEPABEHCTB. MeTo1bl ux
YPaBHEHUI M HEPABEHCTB peuieHus. Pemenrne nppaioHaabHbIX YPABHEHUN U HEPABEHCTB 2
Ilpakmuueckoe 3anamue Ne 25
Pemenue nppaunoHaIbHBIX YPaBHEHUM U HEPABEHCTB 2
Tema 9.5 Cooepotcanue yueonozo mamepuana
CreneHu M KOpHU. Omnpenenenne crenHol ¢pyHkuu. Mcnonap3oBanue ee CBOWCTB MPU pEeLICHUN 1
Crenennast pyHKuus YPaBHEHUN U HEPABEHCTB
Koumponvnaa paboma Ne 8 1
Pasaen 10. 10 ok o1., oK 02,
Ioka3zarenbHas pyHKIUA OK 03.. OK 04
Tema 10.1 Cooepircanue yuednozo mamepuana 2 ’ ”
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Ioka3areabHass QyHKUIUA, ee

CreneHs ¢ IMPON3BOJIbHBIM I[CﬁCTBHTCJIBHLIM ITOKa3aTCJICM. OHpCI[CJ'IeHI/Ie

OK 05., OK 07.

CBOIiCTBA noka3aTeiabHON (QYHKIHNH, ee CBOMCTBA U rpa@uK. 3HAKOMCTBO C TPUMEHEHHEM [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
Pemenne 3axauy. Pemrenne moka3atenbHBIX YpaBHECHUI METOJOM YpaBHUBaHUS MTOKa3aTeaeh 1 1
IMoka3arenbHast GyHKIUS METOZOM BBEJICHHsI HOBOW IEpEMEHHON. Penienne noka3arebHbIX HEPaBEHCTB
Koumponvnasn 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 €
JlecaTUUHBIN 1 OK 01, OK 02.,
HATYPaJIbHBIH JJOrapu(msbl, OK 03., OK 04.,
GNCITO € 9 OK 05., OK 07.
Tema 11.2 Cooepircanue yueonozo mamepuana [IK 3.4
CsoiicTBa J0orapu¢gmMoB. CoiictBa norapupmo. Onepanus gorapupMupOBaHusl. o
Onepanus
JorapugpmupoBanus 4
Tema 11.3 Cooepircanue yueonozo mamepuana 2
Jlorapugmuueckas Jlorapudmudeckas QpyHKIUS U €€ CBOWCTBA
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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
Ilpakmuueckoe 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
MaTeMaTU4YE€CKUE CBOMCTBA 4
Tema 11.7 Cooepircanue yuebnozo mamepuana
Pemenus 3aaau. Jlorapudmuaeckas QpyHkiys. Pemenne npocTedmx JJorapuMUIecKiuX ypaBHECHHH 1
Jlorapugmsl. Koumponvnaa paooma Ne 10 1
Jlorapupmuyeckas pyHkuus
Paznen 12. 10
MHoxkecTBa. DJIeMEHThI
Teopuu rpagos
Tema 12.1 Cooeporcanue yuednozo mamepuana
MHuoxkecTBa [Tonstue muoxectBa. [lonMHOXkecTBO. Onepalu ¢ MHOXXECTBaMHU 2 OK 01., OK 02.,
Tema 12.2 IpodecconanLHO-0PHEHTHPOBAHHOE COleP/KAHME (Coep:KaHue NPUKIIATHOI0 MOLYJIsA) OK 03., OK 04.,
Onepaunu ¢ MHOKeCTBAMU Ilpakmuueckoe 3anamue Ne 31 OK 05., OK 07.
Omneparys ¢ MHOXKeCTBaMu. Perienne mpukiiaaIHbIX 3a1aq 2
Tema 12.3 Cooepircanue yueonozo mamepuana
I'padwi [Tonstue rpada. Csa3HbIM rpad, AepeBo, HUKI rpad Ha MIOCKOCTH 2
Ilpakmuueckan paooma Ne 32
Cnioco6n1 3aganus rpados. 2
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Tema 12.4 Cooepiicanue yuebno2o mamepuana
Pemenue 3aga4u. Muo:xectBa. | Onepainus ¢ MHOKecTBaMu. OnucaHue peajibHbIX CUTYaIlui ¢ MOMOIIbIO MHOKECTB.
I'padbl M X MPUMEHEHHE [Ipumenenue rpadoB Kk pelieHuIo 3a1a4 1
Koumponvnaa paboma Ne 11 1
Paszpnen 13. 18
DJ1eMeHTbl KOMOMHATOPUKH,
CTATUCTUKHU U TEOPUH
BEPOATHOCTEM
Tema 13.1 Cooeporcanue yueonozo mamepuana 2
OcHOBHBIE IOHATHSH [TepecTtanoBKM, pa3MENICHUS], COUECTAHUA.
KOMOMHATOPHKH
Tema 13.2 Cooepircanue yueonozo mamepuana 2
CoObITHE, BEPOSTHOCTH CoBMECTHBIE 1 HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOSITHOCTH CYMMBI COOBITHIA.
coobITHs. Ci10:KeHUE U YcnoBHas BEpOATHOCTh. 3aBUCUMBIC U HE3aBUCUMBIEC COOBITHS. TeopeMbl
YMHOKe€HHE BEPOATHOCTEMH BEPOSITHOCTH TIPOU3BEICHUSI COOBITHIA.
Tema 13.3 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlePKAHUE (COdepPKAHNE NPUKJIATHOTO MOAYJINA)
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
JIucKpeTHAs cJIydaiiHas Bunsl cnydaiinbix BenuunH. OnpeneneHne JUCKPETHON CITy4aliHOW BEJIMYHHBI.
BeJIMYHMHA, 3AKOH ee 3aKOH pacnpeaesieHUs TUCKPETHOU CllydyaiiHOUM Bean4YuHbl. Ee unciioBbie
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
CocrTaBJjienue Tad0Ju 1

IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COlePKAHUE (COAePKAHNE MPUKJIATHOTO MOIYJINA)

[lepBuuHas 06pabOTKa CTATUCTUYECKHX JaHHBIX. [ paduueckoe ux mpencraBieHue.
Haxoxxnenmne cpenHux xapakTepuCTUK, HAOII0aeMbIX JaHHBIX
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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
BEPOATHOCTEM
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
JUTSI MOHOTOHHBIX (PYHKIIUM, METOJ] pa3JI0KEHHs] HA MHOKHUTEIIU, METO]] BBEICHUS
HOBOM MepeMeHHOM, QYHKIIMOHANBHO-TpaduuecKkuii 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 yuebnozo mamepuana 4 OK 07.
VYpaBHenus u HepaBeHcTBa ¢ | Onpenenenne Moayss. Packpeitue MoayJis 1o onpeaenenuro. Ipocrelimme TK 3.4.
MoayJieM YpaBHEHUS U HEPABEHCTBA ¢ MoayJieM. [[puMeHeHne paBHOCUIIBHBIX MTEPEXOJ0B 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 IIpodeccnoHaNTbHO-OPUEHTUPOBAHHOE COlePrKaAHUE (COAepKaAHNe MPUKIATHOT0 MOIYJINA)

CocraBJ/ieHHe U pelIeHue

IpakTuyeckue 3ansaTusa Ne 37, 38, 39
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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 peaju3zanuu NporpaMmmbl 001e00pa3oBaTeJbHON U CHUILTHHbI

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 Il KOHTPOJIBHBIX padoT;
npo(hecCHOHATIBHO OPUEHTUPOBAHHBIE 3a/1aHUS:
MaTepuaibl IK3aMeHa.
Texuuyeckue cpeacTBa 0OydeHHUS:
®  [EPCOHAIbHBIN KOMIBIOTEP C JINLEH3UOHHBIM IPOIPAMMHBIM 00€CIIEUCHUEM;
®  [POEKTOP C FIKPAHOM.

3.2.MupopmanuoHHoe odecniedyeHue 00ydeHus1
3.2.1. OcHOBHBIE NIeYaTHbIE U JIEKTPOHHBbIE U3IAHUA

1. AmumoB II.A. Maremaruka: anreOpa W Hayajga MaTEMaTUYECKOIO aHAIU3a,
reomeTpusa. Anredpa M Havyasa MaTeMatuyeckoro anammza 10-11 kmacc. YueOHUK.
bazoBslii 1 yriyosennsiil yposenb./IL.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.

JlonoiHuTe IbHAS yUeOHAasl JuTepaTypa:

1. boromonoB H.B. Maremaruka. Anrebpa u Hayana aHanu3a. ba3oBbIii YpOBEHB:
10—11 xmnaccel: yueOHWK nJisi cpemaHero oo6mero oOpaszoBanus/ H.B. boromonos. -
MockBa: WznparenbctBo IOpaiit, 2023.- 24lc.- (O6meoOpa3oBaTeIbHbIN IUKI). -
ISBN 978-5-534-16084-0. - TekcT: anexTponHsIit// OOpa3zoBarenbHas miargopma FOpaitt
- URL.: https://urait.ru/bcode/530391

2. I'yceB B.A. Marematuka. I'eometpusi. bazoBbiit ypoBenb: 10-11 knacchl: ydeOHUK
Uit cpenHero oobmero oopazoBanus/ B.A. I'yces, N.b. Koxyxos, A.A. IIpokodres. - 2-¢
u3n., wucnp. W jgom. - MockBa:  UMsparensctBo  FOpaiit, 2023.-  28lc. -
(ObmeobpazoBarenbubiii  1uki). - ISBN 978-5-534-16085-7. -Tekcr: 3neKTpOHHBIN//
Oo6pazoBatenbHas miatdopma FOpai [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 OLCHKA paCKpbhIBAIOTCA UYECPE€3 YCBOCHHLIC 3HAHHA U

pUOOPETEHHBIC O0YYAIOMMMUCS YMEHUS, HaIpaBieHHbIC Ha (HOPMUPOBAHHE
o0mux " MpodecCHOHANBHBIX KOMIIETCHIMH. KoMmeTeHIun MOKHBI OBITh

COOTHCCCHBI

C IMIPCIMCTHBIMHU PC3yJibTaTaMU. I[J'I?I KOHTPOJIsI M OLCHKHU

pe3yabTaTOB O0YUYCHHS TpEnoaBaTeb BhIOUpaeT (GOpMBI U METOBI C YYETOM
npodeccruonanu3anuy 00y4eHus 1Mo MPOrpaMMe TACIUATIITUHBI.

Koa n nHaumenoBanue
(hopMupyemMbIX KOMIIETEHIM i

Pa3zgen/Tema

Tun oeHoYHLBIX
MepOonpUuSITHIA

OK 01. BribupaTs ciocoOsbI
peleHus 3a1a4
npodeCCHOHATLHON
JeSITeIbHOCTH TPUMEHHUTEIIBHOK
Pa3IMYHBIM KOHTEKCTaM

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

Paszmen 2. Temsr 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.

Pazmen 9. Temsr 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 BRITIOJTHEHUS 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.;
74.;75.,76.;7.7.;7.8.;7.9.,;
7.10.;7.11.;7.12.; 7.13.; 7.14.;

- YCTHBIM OIIPOC;

- (pOHTATBHBIAOIPOC;
- OLIEHKa
KOHTPOJIHBIX PadoOT;
- HaOJrofeHue 3a
XOJIOM BBITIOJTHEHUS
J1a00paTOPHBIX padoT;
- OLIGHKA BBITIOJTHEHUS
J1a00paTOPHBIX padoT;
- OIICHKa
MPaKTUYECKHUX paboT
(pemieHus
KaueCTBEHHBIX,
pacyeTHBIX,
po¢eCCUOHAIBHO
OPUEHTHUPOBAHHBIX
3a/1ayv);

- OIICHKA TECTOBBIX
3aJIaHuM;

- HabmIoJieHue 3a
XOJIOM BBITIOTHEHUS
WHIUBUAYAIbHBIX
MIPOEKTOB U OLIEHKA
BBITIOJTHEHHBIX
MIPOEKTOB;
BBITIOJTHEHUE
HK3aMEHAIMOHHBIX
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. [lmanupoBats 1
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. Temsr 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.
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 04. 3¢ pexruBHO
B3aMMOJIeHICTBOBATh 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.

Pasmen 4. Temu1 4.1.; 4.2.; 4.3.;
44.;45.;46.;4.7.,4.8.;4.9,
4.10.; 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.

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 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.

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.;
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 OKPYKAIOLIEH
Cpelbl, pecypcocOepexeHHIo,
MPUMEHSTH 3HaHUSI 00
W3MEHEHUHU KIIuMarTa,
MIPUHLIMIIBI OEPEKITUBOTO
MPOU3BOJICTBA, Y3 (HEKTUBHO

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

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

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

Pasgen 4. Temer 4.1.; 4.2.; 4.3.;




JIEHCTBOBAThH B YPE3BbIYANHBIX
CUTYyaLUsIX

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.

Pazgen 9. Temn1 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.
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.

Pazgen 7. Temsr 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.




