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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBI
OBHIEOBPA3OBATEJBHOU JUCIHUIIJIMHbBI «<MHO®OPMATUKA»

1.1. MecTo QuCHMIUIMHBI B CTPYKTYpe 00pa3oBaTeibHOW NMPOrpamMMbl
CIO:

O61meobpazoBaTenbHas JTUCIUTUTMHA «MaremaTtuka» SABJISICTCS
o0s3aTeNIbHOW  YacThio  0OIIe00pa3oBaTeNbHOTO  IIMKIAa  00pa3oBaTeIbHOM
nporpammbel B cootBercTBUM ¢ PI'OC CIIO mo cmenumansHoctn 38.02.03
OnepaloHHasl 1€ATETbHOCTD B JIOTUCTUKE

1.2. He.]'ll/l ! IVIAHUPYEMBIE PE3YJIbTAThI OCBOCHUA NUCIHUIIJIMHBI:

1.2.1. leab AUCUUIIHHBI

Conepxanue IPOrpaMMBbl o011e00pazoBaTebHON JVCHUTUINHBI
«MareMaTuka» HampaBJIC€HO Ha JIOCTWKEHHE pEe3yJIbTATOB €€ H3YyYCHUS B
cootBercTBUM ¢ TpeboBanusimu PI'OC COO c yuyerom mpodeccruoHaIbHOM
HarnpasieaHocTi ®I'OC CIIO.

1.2.2. Ilnanupyemblie pe3yJbTATbI OCBOCHHMSI 0011e00pa3oBaTeJIbHOM
aucUIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe @PI'OC COO

OO0wme pe3yabTarhl.

JIMYHOCTHBIE Pe3yJIbTATHI:

1) rpaxxaaHCKOTO BOCITUTAHMUS:

— c(hOPMHUPOBAHHOCTh TPAKIAHCKOW TMO3UIMH OO0YyYalomerocss Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€HAa POCCHUMCKOrO OOINECTBA, MPEJCTABICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
MpoLeyp TPaKIAaHCKOTo oOmecTBa (BbIOOPHI, OMPOCHI W JPYroe), yMEHUe
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMHU B COOTBETCTBHM C HX
GyHKIUSIMHY ¥ HA3HAYCHUEM;

2) NaTpHOTUYECKOTO BOCIIUTAHUSL:

— c(hOPMUPOBAHHOCTh  POCCHUUCKON  TPaKJAHCKOW  UIACHTUYHOCTH,
YBOKEHHUSI K MPONUIOMY M HACTOSIIEMY POCCHUUCKON MaTeMaTHKU, LIEHHOCTHOE
OTHOIIEHUE K JOCTHXKEHUAM POCCUHWCKAX MAaTEMATUKOB U  POCCHUUCKOU
MaTeMaTUYECKON IIKOJbI, UCIOJIb30BAHUE ITUX JOCTIXKCHUN B JIPYTHX HayKax,
TEXHOJIOTUSIX, chepax SIKOHOMUKH;

3) TIyXOBHO-HPABCTBEHHOT'O BOCIIUTAHMS:

- OCO3HaHUe JTYXOBHBIX LEHHOCTEHW  POCCUHCKOTO Hapo[a,
c(OPMHPOBAHHOCT,  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTUKEHUN HAYKU U JACSATEIbHOCTHIO
Y4€HOTO, OCO3HAHUE JIMYHOTO BKJIaJ1a B MOCTPOCHUE YCTOMYMBOTO Oy ayIIEero;

4) 5CTETUYECKOT0 BOCITUTAHUS:

— ACTETUYECKOE  OTHOILIEHHE K  MHpPY,  BKJIIOYas  JCTETUKY
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEIIeHUH, pacCyKIeHUH,
BOCIIPUUMYHMBOCTh K MATEMATUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusnuecKoro BOCIIUTAHUS:



— c(OpPMHPOBAHHOCTh YMEHHUS NPUMEHSATh MAaTeMaTHUYEeCKUE 3HAHUS B
MHTEpecax 310pOBOTo U 0€30MacHOro 00pasza KU3HU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 30pOBBIO (340pOBOE MHUTaHUE, COANAHCUPOBAHHBIM PEXKUM 3aAHITHH U
OTIIbIXa, peryispHas (u3nueckass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy1OBOTO BOCITUTAHMUSL:

- TOTOBHOCTh K TPYZAY, OCO3HAaHUE LIEHHOCTU TPYHOJIIOOUS, UHTEPEC K
paznuuHeiM  chepam  Tpo(ecCHOHATBHOM  JAESTENbHOCTH, CBSI3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMH, YMEHHE COBEpUIaTh OCO3HAHHBIM BBIOOD
Oynymeir mnpodeccur W peanu3oBbIBATH COOCTBEHHBbIC JKU3HEHHBIC IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTH K  MareMaTUYeCKOMy  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PELICHUH ITPAKTHYECKHX 3a/1a4 MaTEMAaTUYECKON HAIPaBJICHHOCTH;

7) DKOJIOTUYECKOTO BOCIIUTAHUS:

- c(OPMHPOBAHHOCTD 3KOJOTUYECKOM KYJIbTYpbl, IOHUMAHUE BIIHSHUS
COLIMAJIBHO-?)KOHOMHUYECKUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBHOM
Cpellbl, OCO3HAHHE TJI00AIIBHOTO XapaKTepa SKOJOTMYECKUX MPoOIeM, OpHUEHTALIHS
Ha TNPUMEHEHHE MATeMAaTHYECKUX 3HAHMM JUIsl pemieHus 3agad B 00JacTh
OKpYXalolel cpefpl, IUIAHUPOBAHUE ITOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
IIOCJIEICTBUN JUIs1 OKPY KAIOLIEH CPEIbl;

8) LICHHOCTH Hay4YHOT'O TIO3HAHHUS:

- c(OpMUPOBAHHOCTb MHUPOBO33pPEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HayKU U OOLIECTBEHHON NMPAKTUKH, TOHUMaHUE
MaTE€MaTUYECKOM HayKh Kak c@epbl YeIOBEYECKON MAesTeNbHOCTH, STAloB €€
pa3BUTHS M 3HAYUMOCTH I Pa3BUTHS IMBUJIU3ALMH, OBJAJACHHUE S3BIKOM
MaT€MaTUKU W MaTeMaTU4YeCKOW KYJIbTYpOM Kak CpEACTBOM IO3HAHUS MHpa,
TOTOBHOCTh OCYILECTBIIATh MPOEKTHYIO W HCCIEIOBATENbCKYIO JI€ATEIbHOCTh
WHIUBUIYAJIHO U B TPYMIIE.

IHo3naBaTebHBIE YHHMBepcaJbHbIe yueOHbIe AeicTBUA,
KOMMYHHMKATHBHbIE YHHBEpPCAJbHbIEe Yy4eOHble [eiCTBHS, pPeryJisiTuBHbIE
YHHMBepcabHbIe Y4eOHbIe AelCTBHS, COBMECTHAA AeSITeIbHOCTh

a) 0a30Bble JIOTMYECKHE JEHCTBUS KaK 4YacThb I103HABATEIbHBIX
YHUBEPCAIBHBIX YUEOHBIX JCHCTBUM:

— BBISIBJIATH M XapaKTepu30BaThb  CYLIECTBEHHbIE  IMPU3HAKU
MaT€MaTUYeCKUX OOBEKTOB, TMOHATUH, OTHOUIEHUH MEXAYy MOHITHSIMHU,
bopMyaMpoBaTh ONpPEAENICHUs MOHITHI, YCTAaHABIMBATH CYIIECTBEHHBIN MPU3HAK
Kjaccu(ukanmy, OCHOBaHMS I OOOOIIEHHST U CpPaBHEHHUS, KpUTEPUU
MPOBOJIMMOTIO aHAJIN3a;

- BOCIPUHUMATh, (OPMYIUPOBATH U MPEOOPa3OBHIBATH CYXKIACHHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, EAMHUYHBIC, YACTHBIE U OOLIHE, YCIOBHBIE;

— BBISIBIIAITH MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M U
npoTuBOopeurs B (akTax, NaHHBIX, HAOMIOACHUSIX U YTBEPKACHUAX, MpeiaraTh
KPUTEPHUH JJIs1 BBISIBJIEHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;

- JienaTh BHIBOJBI C UCHOJIb30BAHUEM 3aKOHOB JIOTUKH, EYKTUBHBIX U



WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUY;

- IIPOBOJUTE  CAMOCTOSITEJIBHO  JOKA3aTeIbCTBA  MATEMaTUYECKUX
YTBEpXKACHUM (IpsIMblE M OT MPOTUBHOIO), BBICTpaUBaThb AapryMEHTALUIO,
IPUBOJUTH IPUMEPHI U KOHTPIPUMEPBI, 0OOCHOBBIBATH COOCTBEHHBIE CYXKACHUS U
BBIBOJIBL;

- BBIOMPATH CIIOCOO peleHns yueOHOM 3a1aun (CpaBHUBATh HECKOIBKO
BapHAHTOB PEIICHHUS, BHIOMpPATh HanOoJIee MOAXOASIIUIN C yUeTOM CaMOCTOSITEIBHO
BBIJICIICHHBIX KPUTEPHUEB).

0) 0a30BBIC HCCICAOBATEIbLCKHE ACHCTBHS KaK 4YacTh II03HABATEIIbHBIX
YHHUBEPCAJIbHBIX YUEOHBIX JEHCTBUIA:

- UCIIOJIB30BaTh  BONPOCHI KAk HMCCJIENOBATEIBCKUM HMHCTPYMEHT
no3HaHus, (OPMYIHPOBATh BOIPOCHL, (PUKCUPYIOLIUE MPOTUBOPEUNE, NMpoliIemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (OpMHUpPOBATH TUIIOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3ULIUI0, MHEHHE;

- IPOBOJUTh  CAMOCTOSITENBHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIICHHIO OCOOCHHOCTEH MAaTEMaTHYECKOTO OOBEKTa,
SBJICHHSI, TPOIIECCA, BBISIBICHUIO 3aBUCUMOCTEN MEXIy OOBEKTaMH, SIBICHUSIMHU,
IIPOLIECCAMY;

- CaMOCTOSITENILHO ~ (OpMYJIMpoBaTh OOOOLIEHUS M BBIBOABI IO
pe3yibraTaM  IpPOBEACHHOIO  HAONIOJEHUs,  MCCIEAOBaHUS,  OLIEHHUBATH
JIOCTOBEPHOCThH MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJAOB U 000OLICHMIA;

- IPOTHO3MPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCA, a TAKKE BbIIBUTATh
MPEANOJIOKEHNS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

B) yMeHus paboTaTh ¢ HHPOpMalLMEd KaK 4YacThb I[1O3HABATENIbHbBIX
YHUBEPCAIbHBIX YUYEOHBIX JEHCTBU:

- BBISBJIATh JA€PUUUTHI MHGPOpPMALMU, AAHHBIX, HEOOXOIMMBIX IS
OTBETA HA BOIIPOC U JUIsl pEIIEHUS 3a/1a4U;

— BbIOMpAaTh UWHGOPMAIMI0O M3 HMCTOYHUKOB PAa3jJUYHBIX THUIIOB,
aHANIM3UpOBaTh, CHUCTEMATU3UPOBaTh W  HHTEPOPETHPOBATH  HMH(POpPMALHUIO
pa3IUYHBIX BUIOB U (POPM MPENCTABICHHUS;

- CTPYKTYpUpPOBaTh HH(OpMAILMIO, NPEACTaBISITh €€ B Pa3IMYHbIX
dbopmax, WILTIOCTPUPOBATH TpadhUIECKH;

- OLICHMBAaTh  HAJEKHOCTh  MHPOPMALMU MO  CaMOCTOSITEIIBLHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

- I) YMEHHUs OOIEHMS] KaK 4acTh KOMMYHUKATHUBHBIX YHUBEPCAIbHBIX
y4€OHBIX JIEHCTBUIA:

- BOCIIPUHUMATh U (POPMYJIUPOBATH CYKIEHUS B COOTBETCTBHH C
YCIOBUSIMU U LENSAMU OOIICHHUS, SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY
3pEHUs B YCTHBIX M MUCBMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUS MO XOAY pELICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYECHHBIN PE3yJIbTaT;

- B XOJIe OOCY>KJE€HHUsI 3aJ1aBaTh BOIPOCHI MO CYLIECTBY OOCYKIaeMOM
TEMbI, IPOOJIEMbI, PelllaeMO 3a/1auu, BbICKAa3bIBaTh UEH, HAIIEJICHHbIE HA MTOUCK
pelIeHus, COMOCTAaBISATh CBOM CYXKIEHUSA C CYXKICHUSIMH JIPYTUX YYaCTHUKOB
Janora, oOHapyKUBaTh Pa3jiMyue M CXOJICTBO MO3UIIHUM, B KOPPEKTHOU (opme



(bopMyIUpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,;

- NPEACTaBIATh  PE3yJbTaThl  PEIICHUs  3aJadyd, JKCIIEPUMEHTA,
UCCJIEIOBAHUSI, TPOEKTa, CAMOCTOSITEIBHO BBIOMpATh (OpMaAT BBICTYIUICHHS C
Y4ETOM 3aJ1ay MPEe3eHTAIMU U OCOOCHHOCTEN ayAUTOPHUH.

1) YMEHHUS CaMOOPTaHU3AIINH:

— COCTaBJIATh IUIaH, AJITOPUTM pELIEHUS 3aJadyd, BBIOMpPATH CIOCOO
pelieHus C y4YeTOM HMEIOIIUXCS PEeCcypCcoB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBAaTh U KOPPEKTHPOBATh BapHAHTHl PEUICHHH C YYETOM HOBOM
uHbOpMaIUu.

€) YMEHHUS CaMOKOHTPOJIS:

- BJIAJ€Th HABBIKAMHU TO3HABATEIbHON pediekcur Kak OCO3HaHUS
COBEPILIAEMbIX JI€UCTBUI U MBICIUTENBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJCTh
crnocob0aMy CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpolecca W pe3ysbTara pelIeHHs
MaTeMaTUYECKOM 3a7auu;

- OPEIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH NMPHU PEUICHUH
3aJ]a4, BHOCUTh KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB,
JTAaHHBIX, HAWJCHHBIX OIHUOOK, BBISIBICHHBIX TPYIHOCTEH;

— OLIEHUBAaTh COOTBETCTBUE pPE3yJbTaTa LIEIU U YCIOBHUSIM, OOBSICHSTH
IPUYUHBI JOCTUKEHUS WIN HE JOCTUKEHUSI pe3yIbTaTOB JEATEIbHOCTH, HAXOJUTh
OLIMOKY, AaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

) YMEHHSI COBMECTHOU JESITEIbHOCTH:

- NOHMMAaTh W  HUCIOJb30BaTh TMPEUMYIIECTBA KOMAHAHOH W
WHAUBUAYAIbHON pPaOOThl TMpH pelieHHH YYeOHBIX 3aJad, NPUHAMATH LEJb
COBMECTHOHM JEsTeNbHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW paloTHI,
pacmpenenatb BUABl paboOT, IOTOBAapHBAThCs, OOCYKIATh MPOIECC U PE3yNbTaT
paboThI, 06001IaTH MHEHUSI HECKOJIBKUX JIFO/ICH;

— y4acTBOBaTh B TPYIIOBBIX (popmax paboTbl (0OCYyX)iaeHus, oOMeH
MHEHHUH, «MO3TrOBbl€ IITYPMbl» M HHBIE), BBINOJIHATH CBOIO YacTb pabOThl U
KOOPAMHUPOBATh CBOM JEHCTBUS C JPYTUMHU YICHAMH KOMAaHJbI, OLICHHWBAThH
KayeCTBO CBOETO BKJIaja B OOIIUI MPOAYKT MO KPUTEPHUSIM, CHOPMYINPOBAHHBIM
y4aCTHUKAaMU B3aMMOCHCTBUSL.

O0s13aTeIbHBIMM TUCHUTUIMHAPHBIMHU Pe3yJIbTATAMHU CUMTATH:

IIpenmeTHbie pe3yJbTATbI OCBOCHHS:

[lo yueObHOMY mpeamery «MartemaTuka» (BKIo4Yas Kypchl «Ajredpa u
Havajga MaTeMaTU4YeCKOTo aHaau3a», «['eomerpus», « BeposTHOCTh M CTATHCTHUKAY)
(6a30BBIN ypOBEHB) TPEOOBAHMS K MPEIMETHBIM pe3yJbTaTaM OCBOCHHS 0a30BOTO
Kypca MaTeMaTHKH JO0JKHbBI OTPaXKaTh:

1)  BiaJeHUEC METOJAMH JIOKA3aTeJbCTB, aITOPUTMAMU PEICHHS 3ajady;
yMeHue (OpMyIHpOBaTh ONpEACNICHUsI, aKCHOMBl U TEOPEMbI, NPUMEHATh HX,
POBOAUTH JJOKA3aTENIbHbBIE PACCYKICHHS B XO/1€ PELLICHUS 3ajay;

2)  yMcHHE ONepUpoBaTh MOHATHSIMHU: CTEICHb YHCIA, JorapudM YuCIa;
YMEHHE BBIMOJHATh BBIUMCICHUE 3HAYEHUN M MPeoOpa3oBaHUs BBIPAKEHUU CO
CTENEHSIMU U JIorapudmamu, Ipeodpa3zoBaHus IpOOHO-PALIMOHATBHBIX BbIPAKEHUI;

3)  yMcHHE ONepHUpOBAThH MOHATHSIMU: PAIlMOHAIBHBIC, HPPAIMOHATIBHEIC,



NoKa3aTelbHbIe, CTETIEHHBIE, Jorapu(pMuuecKkrue, TPUrOHOMETPUUYECKUE YPAaBHEHUS
Y HEPABEHCTBA, UX CUCTEMBI;

4)  yMeHHWe OIepupoBaTh MOHATUAMU: (QYHKIUS, HETIPepbIBHAS (QYHKIIUS,
IPOU3BOJHAs, IEpBOOOpa3Hasi, OIpPENEICHHbI HWHTErpajl; yMEHHE HaXOJIUTh
IPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIHUI, HCHOJB3Yys CIPAaBOYHBIE MAaTEpUAJIbI;
UCCIIEIOBaTh B IPOCTEHIIMX CilydasX (YHKIMM HAa MOHOTOHHOCTb, HaXOJUTh
HauOOobIINE U HAMMEHBIINE 3HaUeHNUs (PYHKIMM; CTPOUTH Tpa)uKi MHOTOUJICHOB
C HWCIOJBb30BaHWEM  amnmapara MaTeMaTH4YecKOro  aHaliu3a; [PUMEHSThH
IPOU3BOJHYIO TpU PEIIEHHH 3aJad Ha JABWKEHHUE; pellaTh MPaKTHUKO-
OPUEHTUPOBAHHbIE 3aJayd Ha HauOOJbIIME W HAWMMEHBIIME 3HAYEHHUS, Ha
HAXO0KJIEHUE yTH, CKOPOCTH U YCKOPEHUS;

5) ymeHme onepupoBaTh TOHSATHSIMH:  palMOHAIbHAs  (QDYHKITHS,
nokasaresibHass (yHKLUMs, CTeneHHas (QYHKUUA, Jiorapudmuueckas QyHKUus,
TpUrOHOMETpUUYecKue (YyHKIUHU, 0OpaTHbIE (YHKIIMH; YMEHHE CTPOUThH Trpaduku
U3YYEHHBbIX (PYHKLIMH, HCHOJB30BaTh IpadUKU MNpU H3YYEHHH IPOLIECCOB U
3aBHCHUMOCTEM, MpU pEelIeHUH 337ad U3 APYTUX y4eOHBIX MPEIMETOB U 3aJay U3
peabHOM JKHU3HM; BBIPAKaTh GOPMYJIaMU 3aBUCUMOCTH MEXKIY BEIMUYNHAMU;

6) yMeHHe pelmaTh TEKCTOBBIC 3aJaddl PAa3HBIX TUIOB (B TOM 4YHCIE Ha
IOPOLEHTHI, A0JIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U YCIYT,
HAJIOTH, 33Ja4d W3 00JIACTH YIIpaBJICHUS JUYHBIMH U CEMEHWHBIMHU (PUHaHCAMMU);
COCTABJISITh BBIPAXKEHUS, YPABHEHHUS, HEPABEHCTBA U UX CHUCTEMBI IO YCIIOBHIO
3aJlayd, MCCIIEIOBAaTh IOJIYYEHHOE pEUIEHHWE W OLIEHMBATh MPaBAONOAOOHOCTb
pE3yNbTATOB;

7)  yMEHHE ONEpUPOBATh MOHATHSIMH: CpelHee apudMETHUECKOoe,
MeJuaHa, HauOoJIblllee M HAMMEHbIIIEE 3HAUYEHUS, pa3Max, JUCIEPCHsl, CTaHAAPTHOE
OTKJIOHEHHWE YHUCJIOBOIO Habopa; yMEHUE U3BIEKaTh, HMHTEPIPETUPOBATH
uHdoOpMaIMIo, TMPEACTABICHHYIO B TaOiMIlaXx, Ha JguarpaMmax, rpadukax,
OTPaXKalOLyl0 CBOWCTBA pPEAJIbHBIX IIPOLIECCOB M SBJICHHUH; IPEACTABIATH
UHGOpPMAIIMIO C MOMOILBIO TAaOJUI[ M JuarpaMM; HCCIEAOBAaTh CTATUCTUYECKHUE
JaHHbIE, B TOM YHUCJIE C MPUMEHEHHEM TIpaUuecCKUX METOJO0B U 3JIEKTPOHHBIX
CPEICTB;

8) YMEHHUE ONEPUPOBATH IOHATUSMH: CIYYAUHBIA ONBIT M CIIy4YalHOE
COOBITHE, BEPOATHOCTD CIYyYalHOTO COOBITHS; YMEHHE BBIYUCIIATH BEPOSITHOCTH C
UCIIOJIb30BaHUEM TpapUuecCKMX METOAOB; MNPUMEHITh (POPMYJIBI CIOXKEHUS U
YMHOKEHHSI BEPOSITHOCTEM, KOMOMHATOpPHBbIE (DAKThI U (POPMYJBI MPU PELICHUU
3aJlay; OLIEHUBATh BEPOSITHOCTH PEANbHBIX COOBITUIA; 3HAKOMCTBO CO CITy4YallHBIMU
BEJIMYMHAMU; YMEHUE IPUBOJAUTH MPUMEPHI IPOSBIICHUS 3aKOHA OOJIBILIUX YHCEI B
MPUPOIAHBIX U OOUIECTBEHHBIX SBJICHUSIX;

9) yMeHue OmepupoBaTh MOHATHUSAMHU: TOYKA, TMpsAMas, IJIOCKOCTb,
IIPOCTPAHCTBO, JIBYIPAHHBIN YIoJl, CKPEIMBAIOLIMECS PSMBbIE, TAPAILIEIbHOCTD U
NEPHEHANKYJIAPHOCTh NPSIMBIX U IUIOCKOCTEN, YOI MEXKY IPSIMBIMH, YTOJI MEXIY
OpsIMOM M IUIOCKOCTBIO, YIOJI MEXKIY IUIOCKOCTSMH, PACCTOSIHUE OT TOYKH [0
IUIOCKOCTH, PACCTOSIHUE MEXAY MPSMBIMH, PACCTOSHHE MEXIY IUIOCKOCTAMY;
YMEHHME HCIIOJIb30BaTh MNpPHU PEIHICHUH 3a]ad H3y4deHHbIe (aKThl U TEOPEMBI
IUTAHUMETPHUH; YMEHHUE OLIEHUBATh pa3Mephbl 00bEKTOB OKPYKAIOIIETO MUPA;



10) ymeHue omnepupoBaTh TMOHSATHSIMH: MHOTOTPAaHHHWK, CEYCHHE
MHOIOTpaHHMKa, KyO, mapajulesenunesa, Mpu3Ma, nOupamuaa, ¢urypa ¥
NOBEPXHOCTh BpallleHUs, LWIMHIAP, KOHYC, miap, cdepa, ceueHuss (Urypsl
BpallleHus, IUIOCKOCTh, Kacaromasicss cdepbl, LMIMHApPA, KOHYyca, IUIOMIAIb
NOBEPXHOCTU MUPaMUJbl, IPU3MBI, KOHYCA, LWINHAPA, IUIOMAlb chepbl, 00beEM
Ky0a, NpSAMOYroJIbHOTO NapajUlesienunena, NUpaMUAbl, MPU3MBL, LWIMHAPA,
KOHYyca, 11apa; yMEHUE N300pakaTh MHOIOI'PaHHUKH U IOBEPXHOCTH BpalleHUs, UX
CEUEHHMSI OT PYKH, C IOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB U AJIEKTPOHHBIX CPEJICTB;
YMEHUE PpACIO3HABaTh CUMMETPUIO B IPOCTPAHCTBE, YMEHHE pPACIO3HABaTh
[IpaBUJIbHbIE MHOTOTPAaHHUKY;

11) ymeHue oOmnepuUpOBaTh TMOHATHSAMHU: JBIKEHHE B IPOCTPAHCTBE,
no00Hble (UTYpbl B MPOCTPAHCTBE; MCIONb30BATh OTHOIICHHE TUIOIIAJCH
MOBEPXHOCTEN U 00BEMOB NOJIOOHBIX (PUTYpP MPH PELICHUH 33]1aY;

12) yMeHHE BBIYHCIATH TEOMETPUYECKUE BEIMYUHBI (IJMHA, YTOII,
ionaab, 00bEeM, IUIOIIAJb MOBEPXHOCTH), UCHOIb3Ysl HU3YUEHHbIE (POPMYIIBI U
METO/BL;

13) ymeHue omepupoBaTh IMOHATHSMHU:  NPSIMOYTOJIbHAas  CHUCTEMa
KOOpPJIMHAT, KOOPJAMHATBI TOYKH, BEKTOP, KOOPAMHATBI BEKTOPA, CKAJISPHOE
IIPOU3BEJCHUE, YTOJI MEXIY BEKTOPaMH, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOpA
Ha YHUCJIO; HaXOAWUTh C TOMOILIBIO M3YYEHHBIX (DOPMYJT KOOPIMHATBHI CEPEIUHBI
OTpE3Ka, pacCTOSTHUE MEXAY JBYMS TOUKAMU;

14) ymeHue BBIOMpATh TMOAXOMSANIMA HM3YyYCHHBIH METOJ JIs PEIICHUS
3aJlayd, paclio3HaBaThb MaTeMaTH4ecKue (akTbl M MaTeMaTHYE€CKHUE MOJIEIU B
OPUPOAHBIX MU OOUIECTBEHHBIX SBJICHUSX, B HCKYCCTBE; YMEHHUE MPUBOIUTH
MIPUMEPBI MATEMATUYECKUX OTKPBITUN POCCHMCKOM M MHUPOBOM MAaTeMAaTHYECKOU
HAYKHU.

Ocoboe 3HaueHNEe AUCITUIUIMHA UMeeT npu GpopmupoBanuu u pa3sutuu: OK
01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07



Tabuununa 1 - Ilnanupyembie pe3yabTaTbl 0CBOCHHs 00111e00pa30BATEILHONH TUCHUILIHHbI

O01mme KOMIeTeHMHT

IInanupyemsle pe3yjbTaTbl 00y4eHHS

Oomue

I[I/ICIII/IHJII/IHapHLIe

OK 01 Bri6upatsb criocoOsl
perieHus 3a1a4
podhecCHOHATBLHOM
eI TeIbHOCTH IPUMEHHUTEIBHO
K pa3JIMYHBIM KOHTEKCTaM

TOTOBHOCTb K TPYAy, OCO3HAaHHE IIEHHOCTH|
MacTepCTBa, TPYHAOIIO0HE;
TOTOBHOCTb K AaKTHBHOH J€SATEIHHOCTH
TEXHOJOTMYECKOW M COLMAIbHOM HAIpaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATh U
CaMOCTOSITENTLHO BBITIOIHATH TAKYIO JAEATEILHOCTD;
UHTEpEC K pa3IU4HbIM chepam
npodeccHoHaIbHOM AESTELHOCTH,
OBnazneHue  yHHMBEpPCaJIbHBIMU
[M03HaBATEIbHBIMU JICHCTBUSIMU:
a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

y4eOHBIMU

- CaMOCTOSTEJIbHO (dbopmynaHMpoBaTh u
aKTyaJIM3MpoBaTh IMpoOIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJ'II/IBaTI) CyHICCTBCHHI:Iﬁ HpI/I3HaK 150104
OCHOBaHUSl [Ji1 CpaBHEHHS, KilaccuQUKAMU U
000OIICHHS;

OTIpEACNATh IeNu JeATeIbHOCTH,
napaMeTpLI n KpI/ITepI/II/I UX JOCTHUXKCHUS,

- BBISIBIISITH 3aKOHOMEPHOCTU U MPOTUBOPEUHUS B
paCCManI/IBaeMI)IX SIBJICHUAX
BHOCUTh KOPPEKTUBBI B JIEATEIHHOCTB,
OIICHHUBATH COOTBETCTBHEC peBy.]'II)TaTOB I CIIsAM,,
OILICHUBATh PUCKU MOCIEICTBUMN AEITETbHOCTH;
paSBI/IBaTI) eraTI/IBHOG MBIIIJICHHUC
[PEIICHUH KU3HEHHBIX MPOOIeM
0) 0a30BbBIC UCCIIEIOBATEIbCKUE ACHCTBUS:

3aJaBaTh

npy

-BJIaJIETh METOJAaMU J0KA3aTeIbCTB, aJITOPUTMAMU PEIICHUS
3ajau; ymMeHue GopMyIupoBaTh ONpeaAeseHUs, aKCHOMBI U
TEOPEMbI, TPUMEHSTh UX, IPOBOJAUTH J10Ka3aTEIbHBIC
[paccyXJI€HUS B XOJI¢ PELICHUs 3a/1a4;

UKCiIa; YMEHUE BBIIOJIHATH BHIUMCIICHUE 3HAUCHUN U
MpPeoOpa30BaHUs BEIPAKEHUH CO CTEIICHSIMH U JIOTapupMamu,
peoOpa3oBaHus IPOOHO-PALIIOHAIBHBIX BBIPAXKEHUH;

- YMETb ONIEPUPOBATh MOHATUSAMU: PALlUOHAIILHBIE,
ppaloHabHbIE, T0KA3aTeIbHbIE, CTETICHHBIE,
lorapupMIUIEcKue, TPUTOHOMETPUYECKHIE YPAaBHEHHS U
HEpaBEHCTBA, X CUCTEMBI;

- YMETb ONEPUPOBATh MOHATUAMU: (QYHKIIUS, HETIPEPbIBHAS
(byHKLMS, TPOU3BOIHAS, IEPBOOOPA3HAas, ONPEACTICHHBIHI
MHTErpal; yMETh HaXOIUTh IPOU3BOHbBIE dJIEMEHTAPHBIX
(yHKLNH, UCTIONB3YsI CIPABOYHBIE MaTepHallbl; UCCIIEI0BATh B
[POCTEHIINX CclTydasix QYHKIIMH Ha MOHOTOHHOCTb, HAXOUTh
HanOOJIbIINE M HAUMEHbIIINE 3HaYeHUsl QYHKLIUN; CTPOUTh
rpadvKi MHOTOWIEHOB C HCIIOJIb30BAHKUEM ammapara
MaTEMaTUYECKOT 0 aHAJIN3a; IPUMEHSTH IPOU3BOIHYIO IIPU
pEIIEHNH 3a]a4 Ha JBM)KEHUE; pelaTh MPaKTUKO-
OpUEHTHPOBAHHbIE 3a/1a41 HAa HaUOOJIbIIINE U HAUMEHbBILINE
3HAYEHUS, HA HAX0X/IEHNE IIyTH, CKOPOCTH U YCKOPEHMUS;

- YMETh OINIEPUPOBATh MOHATUAMU: PAllMOHANbHAS (QYHKIUS,
MokasareibHasi QyHKINS, CTeNeHHas QyHKIuUs,
iorapudmuueckas GyHKIUS, TPUTOHOMETpHUYECKHE (DYHKIIUH,
oOpaTHbIE QYHKIIMHM; YMEHUE CTPOUTDH IpapUKi U3yUEHHBIX
(byHKLNH, UCTIONB30BATh T'PapUKH MPH U3YYEHUH ITPOLIECCOB U

3aBHCHMOCTEH, IPH PEHICHNUH 3a]a4 U3 IPYTUX YUEOHBIX

- YMETb ONIEPUPOBATh MOHATUSAMU: CTETIEHb YHUCIIA, JIOTapU(pM
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BJIA/IETh HaBbIKaMU y4eOHO-
MCCIIEA0BATEIbCKOM M IMPOEKTHOM JIESITEIbHOCTH,)
HaBBIKAMU pa3perieHust mpoodiiem;

- BBUBIIATH IPUYMHHO-CJIEICTBEHHBIE CBSA3U U
AKTyaJlM3UpOBaTh 3a/ady, BBIABUIATH T'MIIOTE3Y €€
[peLIeHUs, HAXOAUTbh apIYMEHTBI JIJIs I0Ka3aTeNbCTBA)
CBOMX YTBEp)KIEHHUH, 3aJaBaThb [apaMETpbl U
KpPUTEpPUU PELLICHHUS;

- QHAJIM3UPOBATh IOJIYYEHHBIE B XOJI€ PEIICHUS
3a7a4yd  pe3yJbTaThl, KPUTUYECKH OLEHUBATH UX
TOCTOBEPHOCTb, IPOrHO3UPOBATh H3MEHEHHE B
HOBBIX YCJIOBHSIX;

-- YMETh [IEPEHOCUTh 3HAHUS B [TI03HABATEIIbHYIO
1 IPAKTHUYECKYIO 00JIaCTH KU3HEACSITETbHOCTH;
YMETb HWHTEIPUPOBATh 3HAHUS W3 Pa3HbIX|
[peIMETHBIX 00IacTei;

- BBIIBUT'aThb HOBBIC naeu, npeﬂnaraTb
OpUTHHAIILHBIC TTOJIXO/IBI U PELICHHUS;
U CIIOCOOHOCTH WX  WCIIOJB30BAaHUSA B

MO3HABATEILHON U COLMAIbHOM IMPaKTUKE

[IPEIMETOB M 33]a4 U3 PEalbHOM KU3HH; BEIpaXaTh (hopMyIamMu
3aBUCUMOCTH MEX1Y BEIUYMHAMU;

- YMETb pelIaTh TEKCTOBBIE 33/1a4M Pa3HbIX TUIIOB (B TOM
Yrclie Ha MPOLICHTHI, TOJU U YacTH, Ha ABM)KEHUE, paboTy,
CTOMMOCTB TOBApOB M YCIYT, HAJIIOTH, 33/1a4H U3 001aCTH
yIIpaBiIeHUS JINYHBIMU U CEMEUHBIMHU (PMHAHCAMHU); COCTABIIATh
BBIPAKEHUS, YPABHEHMSI, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO
3a/1a4u, UCCIIEI0BATh MOJIYYEHHOE PEIIEHNE U OLICHUBATh
MPaBIOII0I00HOCTD PE3YIIbTATOB;

- YMETh ONEpPUPOBATh MOHATUIMHU: CpeHee apupMeTHIecKoe,
MeauaHa, HauOoJibllee M HAauMMEHbIIEe 3HAYECHMs, pa3Max,
mucrniepcus, CTaHAapTHOE OTKJIOHEHHE YMCIOBOTO Habopa; yMeTh
M3BJIEKATh, HHTEPIPETUPOBATH UH(OPMALIUIO, ITPEICTABICHHYIO B
Ta0iuiax, Ha guarpammax, rpaukax, OTpakarollyl0 CBONCTBA
[pEAJIbHBIX NPOLIECCOB U SBJICHUI; IPEICTaBISATh HHPOPMALUIO C
MOMOIIBIO TAONMIl M AMArpaMM; HCCIEAOBATh CTATUCTUYECKUE
TaHHBIE, B TOM YHUCJIE C IPUMEHEHUEM rpauuecKux MEeTOJI0B U
PIIEKTPOHHBIX CPEACTB;

- YMETh ONEPUPOBATH MOHATUSMHU: CITYYaWHBIA OMBIT U
CilydaifHOe COOBITHE, BEPOSITHOCTD CIIy4aifHOTO COOBITUS; YMEHHE
BBIUHCIISATH BEPOSTHOCTD C UCTOIb30BaHUEM IpapUuecKux
METOJIOB; TPUMEHSATH (DOPMYIIBI CIIOKEHUSI U YMHOXKEHUS
BEPOATHOCTEH, KOMOMHATOPHBIE PaKThl U (HOPMYJIBI IPU
PELLICHUM 33]1a4; OLIEHUBATh BEPOSTHOCTH peasIbHBIX COOBITUH;
3HAKOMCTBO CO CIIy4alHbIMH BEJIMYMHAMH; YMEHUE PUBOIUTD
[IPUMEPHI IPOSIBIICHUS 3aKOHA OOJBIINX YUCEN B TPUPOJHBIX U
OOIIECTBEHHEIX SBJICHUSIX;

- YMETh ONIEPUPOBATH NMOHATUAMU: TOUKA, PsMasi, INIOCKOCTb,
[IPOCTPAHCTBO, IBYTPAaHHBIN yToJl, CKPEIIUBAIOILIUECS MPSMBIE,
[1apaJuIeIbHOCTD U NEPIEHIUKYIIPHOCTD MPSIMBIX U MJIOCKOCTEH,
YTOJI MEXAY IPSIMBIMH, YTOJ MEXKIY MPSIMON U TUIOCKOCTbBIO, YTOJI
MEXy TNIOCKOCTSMHU, PACCTOSIHUE OT TOYKH /10 TNIOCKOCTH,

ACCTOSIHNEC MCKAY MPAMBIMH, PACCTOAHUC MCKY IINIOCKOCTAMMU,
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YMEHHUE MCIIOJIb30BaTh MIPH PELICHUHU 3a7a4 U3y4YeHHbIE (DaKThlI U
TEOpEMBbI INITAHUMETPUH; YMEHUE OLICHUBATh pa3Mepbl O0bEKTOB
OKPY’>KaIOIIET0 MUPA;

- YMETh OIEePUPOBATH MOHITUSIMU: MHOTOTPAHHHUK, CEYCHHE
MHOrOrpaHHMKa, Ky0, apajiesenune], npu3mMa, nupamuia,
(urypa u moBepxXHOCTh BpallleHHsI, LUIHHIP, KOHYC, map, chepa,
ceueHUs1 PUTYphI BPaLICHUS, INIOCKOCTb, Kacaromasics chepsl,
[MJIMH/IPA, KOHYCA, TUIOLIA (b IOBEPXHOCTH MMUPAMU/IbL, TIPH3MBI,
KOHYCa, IWIMHPA, IJI0maas cepsl, 00beM Kyoa,
[PSIMOYTOJIBHOTO MapauIeNenuIie1a, TUPAMHIbI, IPU3MBI,
[MUTHH]PA, KOHYCa, [apa; yMeHUe n300pakaTh MHOTOIPAHHUKY U
[HOBEPXHOCTHU BPALICHHS, UX CCYCHHSI OT PYKH, C TOMOIIIBIO
YEPTEKHBIX UHCTPYMEHTOB U DJIEKTPOHHBIX CPEACTB; YMEHUE
PacIo3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMCHHUE
[paCrio3HaBaThb MMPaBUJIbHBIC MHOT'OI'PAHHUKH

- YMETh ONEPUPOBATH MOHITUSIMHU: IBIIKCHUE B IIPOCTPAHCTBE,
10/100HbIE (PUTYPBI B IPOCTPAHCTBE; UCIOIb30BaTh OTHOILIEHUE
TUTOIIA/ICH TOBEPXHOCTEH H 00bEMOB OAOOHBIX (DUTYp MpH
PCLICHUY 3a]1ay;

- YMETh BBIYHCISTH TEOMETPUUECKHIE BETMUMHBI (IJTMHA, YTOJ,
TUI0I1a/1b, 00BEM, TUIOMIAIb TIOBEPXHOCTH ), HCTIOB3YSI
M3y4eHHBIE POPMYJITBI H METOJIBI;

- YMETh OIIEPUPOBATH IMOHATUAMMU: IIPIMOYIOIbHAs CUCTEMA
KOODPIMHAT, KOOPJMHATHI TOYKH, BEKTOP, KOOPJHHATHI BEKTOPA,
CKaJSIPHOE IIPOU3BEJICHUE, YTOJI MEXKIY BEKTOpPAMH, CyMMa
BEKTOPOB, TPOM3BEICHNE BEKTOPA Ha YKCIIO0; HAXOAUTH C
[MOMOIIbIO U3YUEHHBIX (POPMYJT KOOPAMHATHI CEPEANHBI OTPE3KA,
[PACCTOSTHHE MEXIy ABYMS TOUKAMH;

- YMETh BBIOMPATH MOAXOAIINN U3ydeHHBIH METOJ IS
peLIeHUs 3a1a4M, PacIiO3HABATh MATEMAaTHUECKHE (haKThl U
MAaTEMATUYCCKHUE MOJICTIN B IIPUPOJHBIX O6I]_[eCTBeHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHHE IPHBOINUTH IPUMEPHI
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MaTEMaTHYECKUX OTKPBITHM POCCUICKON U MUPOBOU
MaTEeMaTUYECKON HaYKH.

- YMETb OIIEPUPOBATh MOHATUSAMU: OIIPEAEICHUE, aKCHOMa,
TeopeMa, CIEACTBHE, CBOMCTBO, IPU3HAK, 10KA3aTENbCTBO,
PaBHOCHIIbHBIEC (POPMYITMPOBKH; YMEHUE (OPMYINPOBATH
00paTHOE U MPOTUBOIIOJIOKHOE YTBEPKACHUE, IPUBOJIUTD
[IpUMEPBI U KOHTPIIPUMEPBI, UCII0JIB30BATh METOL
MaTEMaTUYECKON MHAYKLMH; IPOBOJUTD JOKA3aTEIbHbIC
[paccyX/1I€HUs [P PELICHUH 3a/1a4, OLIEHUBATh JOTMUECKYIO
[IPaBUJIBHOCTb PaCCyXACHMI;

- YMETb ONIEPUPOBATh MOHATUSIMU: MHOXECTBO,
[10JIMHO>KECTBO, OIIEPALIUN HaJ MHOXKECTBAMHU; YMEHHE
MICII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jyist
ONMCAHUS PEAJIBHBIX IIPOLECCOB U SIBJICHUI IIPU PELICHUHM 3a/1a4,
B TOM YHCJIE€ U3 APYTUX YUEOHBIX IIPEIMETOB;

- YMETh OIIEPUPOBAThH MOHATHIMU: Ipad, CBA3HBIH rpag,
epeBo, UK, rpad Ha INIOCKOCTH; YMEHHE 3a/1aBaTh U
OMUCHIBATH Tpadbl pa3IMYHBIMU CIIOCOOAMU; HCIIOJIB30BATh
rpadbl pu pelIeHn: 3a/1ay;

- YMETh CBOOOJTHO ONEPUPOBAThH MOHATHIMHU: COYETAHUE,
MepecTaHOBKA, YMCJIO COUYETAaHUM, YUCIIO NTEPECTAaHOBOK; OMHOM
HproTOHA; yMEHHE NPUMEHATh KOMOMHATOPHBIE (DAKThI U
paccyX/IeHHUs JUIs pelleHus 3a/a4;

-YMETh ONEPUPOBATh MOHATUSAMU: HATYPAJIbLHOE YUCIIO, LIEJI0E
UKCII0, OCTATOK MO MOAYJIIO, pAallMOHAIIBHOE YHCIIO,
MpPPaLMOHATIBHOE YMCIIO, MHOYKECTBA HATYPAJIbHBIX, LEIbIX,
pallOHAIbHBIX, JEHCTBUTENBHBIX YHCET; YMEHUE HCIIOIb30BaTh
[PU3HAKY AETUMOCTH, HAUMEHBIINN OOIIUI IeNUTeNb U
HauMeHbIIee olliee KpaTHoe, anroput™ EBkiuaa npu perieHuu
3a]1a4; 3HAKOMCTBO C pPa3JINYHBIMU O3ULIMOHHBIMUA CUCTEMAMHU
CUMCIICHUS;

- YMETh CBOOOJIHO ONEPUPOBATH MOHATUAMU: CTEIIEHb C
[1eJ1bIM TIOKa3aTesIeM, KOPEHb HaTypaJIbHOM CTENEHH, CTENEHb C

13



PAlMOHATIBHBIM ITOKA3aTeNIeM, CTETIEHb C ICHCTBUTEIbHBIM
(BelLecTBEHHBIM) ITOKa3aTelleM, Jorapudm yucia, CUHyC,
KOCHHYC U TAHT'€HC IPOU3BOJIHHOTO YHCIIA;

- YMETh OIIEPUPOBAThH MOHATHIMHU: TOKAECTBO,
TOKJIECTBEHHOE ITPe0Opa3oBaHne, ypaBHEHUE, HEPABEHCTBO,
cUcTeMa YpaBHEHUI U HEPAaBEHCTB, PABHOCUIIBHOCTb YPaBHEHHIH,
HEPAaBEHCTB U CHCTEM, palluOHAIIbHBIE, UPPALlHOHAIIEHBIE,
[oKa3aTesbHbIC, CTENEHHbIE, JJorapupMUIecKue,
TPUTOHOMETPHUYECKUE YPABHEHHSI, HEPABEHCTBA U CUCTEMBI;
YMEHUE pellaTh YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IIOMOLIbIO
PA3IMYHBIX TPUEMOB; PEIIaTh YpaBHEHHS, HEPAaBEHCTBA U
CHCTEMBI C IapaMeTpOM; IPUMEHSTh ypaBHEHHUs, HEPABEHCTBA, UX
CHCTEMBI ISl PEIICHUSI MATEeMaTHUECKUX 3a]a4 ¥ 3a/1a4 U3
pasInYHbIX 001aCTe HAYKU U peasIbHOM KU3HH;

-yMeTb CBOOOJIHO OTIEPHPOBATH MOHATUSAMHU: TpaduK
byHKIMHM, 0OpaTHas PYHKIIHS, KOMIIO3UIUS QYHKIINH, TUHEHHAS
(byHKIMS, KBaApaTUyHast PyHKIKS, CTeNeHHas! QYHKIMS C LEIbIM
[okaszareseM, TPUrOHOMeTpruieckrue GyHKIIUU, OOpaTHbIE
TPUTOHOMETpHUYECKUE (PYHKIMH, TIOKa3aTelbHas U
iorapugmuueckas GyHKIUU; yMEHHUE CTPOUTH rpaduku
(yHKIMH, BHITOTHATE IpeoOpa3zoBaHus TpaduKoB (YHKIIHIA;

YMEHHUE UCI0Ib30BaTh rpaduku GyHKUMHN 1715 U3yUEeHUs
MPOIIECCOB M 3aBUCUMOCTEH MPH PEIICHUH 3a7a4 U3 IPYTuX
y4eOHBIX IPEMETOB U U3 PEaNbHOM KU3HU; BBIPaXKaTh
(bopMynaMu 3aBUCUMOCTH MEX]Ty BETHUYNHAMU;

yMEHHUE CBOOOHO ONEPUPOBATH MOHATUSIMHU: YETHOCTD
(byHKIINH, TEPUOJUYHOCTh (PYHKIIMH, OTPAaHUYEHHOCTh (QYHKIUH,
MOHOTOHHOCTH (DYHKIIMH, SKCTPEMYM (YHKILIUHU, HAUOOJIbIIIEE U
HaMMEHBIIIee 3HAaYCHUST PYHKITUN Ha TIPOMEXYTKE; yMEHHE
[IPOBOJIUTH HUCCIIe0BaHNE (DYHKIIUH;

YMEHHE HCII0JIb30BaTh CBOMCTBA U rpaUKu GYHKIUH [Tt
eIIeHNs] YpaBHEHHI, HEpAaBEHCTB U 33/1a4 ¢ NapaMeTpamy;
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M300pakaTh HA KOOPAMHATHOM IJIOCKOCTH MHOXKECTBA pELICHUN
YPaBHEHHI, HEPABEHCTB U UX CUCTEM;

- yM€Th CBOOOJIHO ONIEPUPOBATH MOHATHAMU:
[10CJIe10BATENbHOCTD, apu(MeTHYECKast IPOrPeccHsl,
reoMeTpHUECKas MPOrpeccHsi, 0ECKOHEYHO yObIBaroIas
rEOMETPHUYECKAs IPOrPeccusi; yMEHHE 3a1aBaTh
[10CJIEI0BATENBHOCTH, B TOM YHCJIE C TOMOLIbIO PEKYPPEHTHBIX
hopmyu;

- YMETh OIEPUPOBATH MOHATHIMHU: HETIPEPHIBHOCTH (DYHKIIHH,
ACUMIITOTHI rpaduKa GYHKLMH, [IEpBas U BTOPas IPOU3BOIHAS
(yHKINHN, TEOMETPUIECKUN U (PU3HUECKUI CMBICI TPOU3BOIAHOM,
epBooOpasHasi, ONpeieNICHHbII UHTErpall; yMEHHE HaXO/AUTh
ACHMITTOTHI TpaduKa GyHKINU; YMEHHE BBIYUCISATH IIPOU3BOIHEIC
CYMMBI, IPOU3BE/ICHUS, YACTHOTO U KOMITO3ULIMH (DYHKIIMA,
HAXOJUTh YpaBHEHHE KacaTebHOU K TpaduKy (yHKIHH;

YMEHME HUCII0JIB30BATh [TPOU3BOJHYIO JUISl HCCIIEN0BAaHUS
(GyHKIUH, U151 HAXOKICHHS] HAUTYYIIEeTo PEIIeHUs B
[IPUKJIAIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHUX U
(u3nyecKuX 3a1a4ax, AJis ONpeAeseHUs] CKOPOCTH U YCKOPEHUS;
HaXOAUTh IJIOLa M U 00BEMbI (PUTYp ¢ TOMOILBIO HHTETPaa;
[IPUBOJUTH MPUMEPHI MATEMATUYECKOTO MOJIEIIMPOBAHMUSI C
oMoILbI0 AU depeHnanbHbIX YpaBHEHUH;

- YMETb ONEPUPOBATH MOHATUAMU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YNCIIA, MOYJIb U apTyMEHT
KOMILIEKCHOTO YHclia, popMa 3aluCU KOMIUIEKCHBIX YHCEl
(reomeTpuyecKasi, TPUTOHOMETPUYECKas M ajdredpanyeckas);
YMETb MPOU3BOIUTH apU(PMeTUYECKUE TEUCTBUS C
KOMIUIEKCHBIMU YHMCIIAMH; TIPUBOAUTH IPUMEPBI HCIIOJIb30BAHMUS
KOMIUIEKCHBIX YHCEIT;

- YMETh CBOOO/THO ONEPUPOBATH MOHATHIMU: CPEIHEE
apudmeTnyeckoe, MeaHa, HauOOJIbIlIee U HAUMEHbIIIee
3HAYEHUS, pa3Max, TUCIEPCHUsl, CTAaHJapTHOE OTKIOHEHUE AJIs
ONMCAHUSI YUCIIOBBIX JAHHBIX; YMEHHE UCCIIEI0BATh
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CTaTUCTUYECKUE JAHHBIE, B TOM YUCIIE C IPUMEHEHUEM
rpaMuecKuX METOJIOB U 3JIEKTPOHHBIX CPEACTB; IpapuecKu
MCCIIeI0BaTh COBMECTHBIE HAOJIIOIEHUS C IOMOILBIO JUarpamMm
[paccerBaHMs U JTMHEUHOU PErpeccuu;

- YMETh HaXOJIUTh BEPOSATHOCTH COOBITUI C HCIIOIb30BaHUEM
rpadMuecKuX METOJI0B; IPUMEHSATh Ui PELICHUs 33134
(bOopMYIIBI CIIOKEHHUS U YMHOXKEHHSI BEPOATHOCTEH, (hopMyTy
[IOJTHOM BeposITHOCTH, popmyiny bepHyiin, kKoMOMHAaTOpHBIE
(baxThl ¥ POPMYJIIBL; OLIEHUBATH BEPOSITHOCTH PEATBHBIX COOBITHIA;
YMEHUE OIepUpOBaTh MOHATUAMU: ClydyaiiHas BeIMYMHA,
pacrpeziesieHue BEpOsTHOCTEN, MAaTEMATUYECKOE 0KHJIaHuUE,
criepcus U CTaHAAPTHOE OTKIOHEHUE CITyyailHON BeTMYMHBI,
(yHKIIMM pacipeeeHns U INIOTHOCTU PAaBHOMEPHOTO,
[0Ka3aTeIbHOI0 M HOPMAJILHOTO PACIpeesIeH I ; yMeHue
MCITOJIB30BaTh CBOMCTBA U3YYEHHBIX PACIPENCICHUN IS
peLeHMs 3a]1a4; 3HAKOMCTBO C ITOHATUSAMU: 3aKOH OOJIBIINX
YrCcesl, METO/IbI BEIOOPOUHBIX UCCIIEIOBaHU; YMEHUE PUBOAUTD
[IpUMeEpbI MPOSIBICHUS 3aKOHA OOJIBIINX YHCET B IPUPOTHBIX U
OOIIECTBEHHBIX SIBJIICHUSX;

- YMETh CBOOOTHO ONEPUPOBATH MOHATHAMMU: TOUKA, MpsIMas,
[JI0CKOCTh, IPOCTPAHCTBO, OTPE3OK, JIy4, IUIOCKUHN yTod,
NIBYTpaHHBIN yroJl, TPEXTPAHHBIN YIoJl, IepeceKaroLIuecs,
[apajuleJIbHbIE U CKPEIMBAIOIINECS PSIMBbIE, TapaJlJIeIbHOCTh U
[EPIEHIUKYJIAPHOCTD MPSIMBIX U IIJIOCKOCTEHN, YTOJI MEXKAY
[PSIMBIMU, YTOJI MEKY IPSIMON U IJIOCKOCTBIO, YTOJ MEXKIY
[JIOCKOCTSIMHU; YMEHHUE UCIOIb30BaTh IPU PELIEHUH 3a/1a4
M3Y4YEeHHbIE (PaKThl U TEOPEMBI IUTAHUMETPHUH; YMEHUE OLIEHUBATh
pasMepbl 00BEKTOB B OKPYXKAIOIIEM MHpE; YMEHHE OTepHpOBaTh
[MOHSATUSIMH: MHOTOI'PaHHUK, CEU€HNE MHOTOTPAHHHUKA,
[paBUJIbHBIN MHOTOTPAaHHUK, IPU3Ma, TUpamMuaa, Gurypa u
[MOBEPXHOCTh BpallleHusl, HWJIMHAP, KOHYC, 1map, chepa,
[pa3BepTKa IOBEPXHOCTH, CEYEHMsI KOHYCa U LIWIMH]PA,
apajuiesbHbIe OCH MM OCHOBaHHIO, CEYEHHE 11apa, MIOCKOCTb,
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Kacarolascs cepsl, IIHHIPA, KOHYCA; YMEHHE CTPOUTD
CeueHHe MHOTOIpaHHHUKA, N300pakaTh MHOTOI'PaHHUKHU, GUTYPBI
1 TIOBEPXHOCTH BpAILIEHUSI, UX CEUYEHUS], B TOM YHCIIE C IIOMOIIBIO
DIIEKTPOHHBIX CPEJICTB; YMEHHUE IPUMEHSATh CBOMCTBA
reOMETPHUECKUX (DUTYP, CAMOCTOSTENHHO (POPMYITHPOBATH
OIpeieIeHus U3ydaeMbIX (QUryp, BbIABUIaTh TUIIOTE3BI O
CBOICTBAX M MPU3HAKAX T€OMETPHUECKUX (PUTYpP, 00OCHOBHIBATH
WUIA OIIPOBEPraTh UX; YMEHHE MPOBOAUTH KiIacCUPUKALMIO GUTYD
[0 PAa3JIMYHBIM MIPU3HAKAM, BBIIIOJIHATH HEOOXOMMBbIC
ITOTIOJIHUTEIIBHbBIE TIOCTPOCHUS;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMHU: TUIOIIAIb
(burypsl, 00beM GUTyphl, BEJIMYMHA YIJIa, PACCTOSIHUE OT TOUKU
0 TUIOCKOCTH, PACCTOSTHAE MEXKAY MPSMBIMHU, PACCTOSIHHE MEXKITY
[JI0CKOCTSIMHU, IUI0IIAb chepbl, III0IIAIb TOBEPXHOCTH
[ paMu/JIbl, IPU3MBbL, KOHYCA, [IMIKHIAPA, 00BEM Ky0a,
[IPSIMOYTOJIBHOTO Napajulesienuieia, MMpaMu/ibl, IPU3MBI,
[UTMHIpa, KOHYCa, [Iapa; YMEHHE HaXOIUTh OTHOIIIEHUE
00BEMOB MOJO0HBIX (QUTYD;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMH: JIBIKEHHE,
MapajieNIbHbIA IepPEeHOC, CHMMETPHS Ha IUIOCKOCTH U B
[IPOCTPAHCTBE, IOBOPOT, MpeodpazoBaHue MOJ00us, TOJOOHBIE
(bUryphl; yMEHUE paclo3HaBaTh paBHbIE U 110JI00HBIE GUTYPHI, B
TOM YHCJIE B IPUPOJIE, UCKYCCTBE, apXUTEKTYPE; YMEHHUE
MICTI0JIb30BAaTh T€OMETPUYECKHE OTHOILIECHHSI, HAXOIUTh
reoMeTpUYECKre BEIMUUHBI (UIMHA, YToJ, IJI0adb, 00beM) Npu
PELLICHUH 3a]a4 U3 APYIUX YUeOHBIX ITPEIMETOB U U3 peabHON
KH3HU;

- YMETh CBOOOJIHO ONEPUPOBATH MOHATHAMU: PSIMOYTOJIbHAS
cHCcTeMa KOOPJMHAT, BEKTOP, KOOPAWHATHI TOYKH, KOOPIUHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOM3BEACHUE BEKTOPA Ha YUCIIO,
pa3oKeHne BeKTopa Mo 0a3nucy, CKaJIsipHOE TPOU3BEICHHE,
BEKTOPHOE IIPOU3BEICHUE, YTOJ MEXK1Y BEKTOPAMHU; YMEHHUE
MCTI0JIH30BATh BEKTOPHBIN M KOOPAWHATHBIA METOJI IS PEIICHHS
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reOMETPHUCCKUX 33]a4 ¥ 3a/1a4 APYTruX y4yeOHbIX MPEAMETOB;
OIIEPUPOBATH MOHATUAMU: MaTpula 2X2 U 3X3, oNpeeuTelb
MaTpPHULIbI, FEOMETPUUECKHUM CMBICIT OTIPEAEIUTENS;

- YMETb MOJEJIIMPOBATh PEAIbHBIE CUTYAI[MU Ha SI3bIKE
MaTEMaTUKH; COCTaBJISATh BbIPa)KEHUS, YPAaBHEHUS, HEPABEHCTBA U
X CUCTEMBI 10 YCIOBUIO 337]a4M, UCCIEA0BATh IOCTPOCHHBIE
MO/JICIIN C UCIIOJIb30BAHKEM alllapara ajareopsl,
MHTEPIPETUPOBATH MMOTYUYEHHBIN pe3yabTaT; CTPOUTH
MaTeMaTUYECKUE MOJIEIH C TOMOLIbIO0 TEOMETPUUYECKUX TTOHATUI
1 BEJIMYMH, peLIaTh CBA3aHHBIE C HUMH MPAKTUUYECKUE 33]1a4H;
COCTaBJISATh BEPOSATHOCTHYIO MOJIEb U HHTEPIPETUPOBATH
[TOJIy4EHHBIN pe3ysIbTaT; peliaTh MPUKIIAIHbIE 3a0a4n
CpeICTBAMU MaTEMAaTUYECKOT0 aHAJIN3a, B TOM YHCJIE COLUAIbHO-
PKOHOMHUYECKOTO U (PU3NUECKOT0 XapaKTepa;

- YMEHHE BBIOMPATh NOIXOJAIIMA METOJT AJIsl PELLICHUS
3a/1a4y; MIOHUMaHNE 3HAYUMOCTH MaT€MAaTUKU B U3YyYEHUU
[IPUPOIHBIX U OOIIECTBEHHBIX MPOLIECCOB U SIBJICHUI; yMEHUE
[pacrio3HaBaTh MPOSIBIIEHNE 3aKOHOB MaTEMAaTUKH B HCKYCCTBE,
YMEHHE IMPUBOJIUTH IPUMEPHI MaTEMaTHUECKUX OTKPBITHIA

OCCUICKON U MUPOBOM MaTeMaTUYECKOU HAYKH

OK 02 Hcnonb3oBaTh
COBPEMEHHBIE CPENICTBA
MoKCKa, aHaIu3a u
WHTEpIIpETaluy HHPOpMAIUH,
1 NTHPOpPMAIMOHHBIE
TEXHOJIOTHH JIJIsl BBITOJIHEHUS
3a1a4 TpoeCcCHOHATBHON
NesITeIbHOCTH

B 00nacTy IEeHHOCTH Hay4YHOTO MO3HAHHUS:

-c(hopMUPOBAHHOCTD MHUPOBO33PEHUS,)
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAayKM M OOILIECTBEHHOW IPAKTHUKH,
OCHOBAHHOTO Ha aore KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOEr0 MecTa B
[OJINKYJIbTYPHOM MHPE;

- COBEPILIEHCTBOBAHUE S3bIKOBOM M YUTATENBCKON
KyJIbTYpbl KaK CpEICTBAa B3aUMOJCHCTBHUS MEXIY]|
UTIOJIbMU U TTI03HAHUS MUPA;

- OCO3HAHME IIEHHOCTH HAay4HOH JesSTeNbHOCTH,
TOTOBHOCTb OCYILECTBIATh IIPOEKTHYIO 171

- YMETh ONEpUpOBaTh MOHATUSMHU: palMOHAJIbHAas (YyHKIUS,
MokaszarenabHas GYHKLUSA, CTeeHHas QyHKIMS, JorapudMuieckas
(yHKIUS,, TPUTOHOMETPUYECKHE (PYHKIIMU, OOpaTHbIE (YHKIINH;
YMEHUE CTPOMUTH IpaUKH HM3YYEHHBIX (YHKLUH, HCIIOJIB30BaTh
rpaduky TpU M3YyYEHUM NPOLECCOB M 3aBUCUMOCTEW, IpHU
pelIeHNH 3a7ay M3 JPYruxX y4eOHBIX MPEeIMETOB M 3ajad U3
peasIbHOM JKMU3HM; BbIpa)kaTh (OpMyJaMU 3aBUCHMOCTH MEXIY
BEJTMYNHAMU;

- YMETb ONEPUPOBATH MOHATUSAMU: TOXKAECTBO, TOKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHNE, HEPAaBEHCTBO, CUCTEMa YPAaBHEHUN U
HEPAaBEHCTB, PABHOCUJIBLHOCTh YpaBHEHUH, HEPABEHCTB U CHUCTEM,
pallMoOHaIbHbIE, UpPpALMOHAIbHBIE, NOKA3aTEJIbHBIE, CTEIEHHBIE,

iorapudmuueckue, TPUTOHOMETPUYECKHUE YpaBHEHUS,
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MICCIIEIOBATENBCKYIO JESITEIbHOCTh UHANBHUIYaTbHO
U B IpyIIIC.

OBnaneHue  yHMBEpPCaJIbHBIMU
[M03HABATEIbHBIMU JICHCTBUSIMU:

B) paboTa ¢ nH(popMaIuei:

- BJI/IETh HAaBBIKAMH TTOJTy4CHUS HHPOPMAIIH U3
MCTOYHUKOB  pa3HBIX THUIIOB, CaMOCTOSTEIHHO
OCYIIECTBIISITh TOMCK, aHAIN3, CHCTEMAaTH3aLHUI0 H
MHTEPIIPETAIMI0 HHPOPMAIIMK PA3THMYHBIX BUIOB U
(dbopM npesicTaBICHNUS;

- CO3JaBaTh TEKCThI B PA3IMYHBIX (opmarax ¢
ydeToM Ha3Ha4eHUs WHPOpPMaMu U  IEJCBOH
ayJIMTOPUU, BBIOMpas  ONTUMAIBHYIO  (HOpMY)|
[IPE/ICTaBICHUS 1 BU3YaTH3aLlUH;
OLICHUBATh JIOCTOBEPHOCTH,
MHpOpMAIMK, €€ COOTBETCTBHE
MOpaJIbHO-ITHYECKUM HOpMaM;

- HMCIOJB30BaTh CPEJCTBA MH(POPMAIIMOHHBIX H
KOMMYHUKAI[HOHHBIX ~ TEXHOJOTHH B  pEIICHUU]
KOTHUTHBHBIX, KOMMYHUKATHBHBIX 171
OpTaHW3aIMOHHBIX  3a7ad €  COOJIOJCHUEM
TpeOOBaHUN SPrOHOMHMKH, TEXHHKH O€30MaCHOCTH,
THTHEHBI, pPeCcypcocOepeXeHHs, IpPaBOBBIX U
OPTUYECKUX  HOPM, HOPM  HMH(OpMaMOHHOH
0€30I1aCHOCTH;

- BIIQJICTh HAaBBIKAMU PACIIO3HABAHUS U 3aIUTHI
nHpopManuy, WHGOPMAIMOHHON  0Oe30MacHOCTH

y4eOHBIMU

JJICTUTUMHOCTD
IIpaBOBbIM N

HEPaBEHCTBA U CUCTEMBI; YMETh pellaTh YPABHEHUS, HEPAaBEHCTBY
1 CUCTEMBI C IOMOLIBIO PA3JINYHBIX IPUEMOB; PEIIATh yPaBHEHUS,
HEPaBEHCTBA U CUCTEMBI C ITapaMETPOM; IIPUMEHATh YPaBHEHHS,
HEPABEHCTBA, UX CUCTEMBI ISl PELICHHS] MaTEMaTHYECKUX 3a1a4 U
3ajad M3 pa3IMYHBIX 00JacTell HAYKU M peabHON )KU3HH;

- yMeTb CBOOOJHO ONEpUPOBaTh IOHATUSAMM: JBHXKCHHUE,
[MapaJUICIbHbII IIEPEHOC, CHUMMETpHs Ha IUIOCKOCTM U B
[IPOCTPAHCTBE, IIOBOPOT, MpeoOpa3zoBaHue MOJ00US, MOAOOHbIE
(bUTypHI; YMETh PACIIO3HABATH PABHBIE U MTOIOOHBIE (PUTYPHI, B TOM
4uciie B IPUPOJIE, UCKYCCTBE, apXUTEKTYPE; YMETh UCIIOJIb30BaTh|
FCOMETPUYECKHE  OTHOLICHMS, HaXOAUTh  I'€OMETPUYECKHE
BEIMYMHBI (JJIMHA, YTOJ1, IUI0IIa/b, 00bEM) IIPU PEILICHUH 337a4 U3
IIPYrUX y4eOHBIX PEAMETOB U U3 pealbHON KU3HU

JIMIHOCTHU
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OK 03 [InanupoBaTh U
[peann30BBIBATh COOCTBEHHOE
npodecCuoHaIBHOE U
ITMYHOCTHOE Pa3BUTHE,
peAPUHIMATETBCKYIO
NeATeIbHOCTD B
npodeccnoHaabHOM chepe,
MICTIOJIb30BATh 3HAHUS T10
(MHAHCOBOM IT'PAaMOTHOCTH B
Pa3TUYHBIX KU3HEHHBIX
CUTYaIUsIX

B obnactu
BOCIIUTAHMSL:

-- c(popMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS,
TUYECKOIO ITOBEICHNUS;

- CcIOCOOHOCTh  OLEHMBAaTh CHUTYalUI0 U
[IPMHUMATH OCO3HAHHBIC PEILIECHUS, OPUEHTUPYSCH HA
MOpaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

- OCO3HAHME JIMYHOIO BKJIaJa B IIOCTPOCHHUE
YCTOWYIHBOTO OyIyIIIero;

- OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJIUTEINIAM
1 (WIKM) APYTUM YIEHAaM CEMbH, CO3/IaHUIO0 CEMbU HA
OCHOBE  OCO3HAaHHOTO  IPHUHATUA  LIEHHOCTEN
CEMEHHON XU3HU B COOTBETCTBUU C TPAJULUAIMHU
Haponos Poccuy;

OBnazneHue yHHUBEPCAJIbHBIMU PETYISITUBHBIMU
MENCTBUSIMU:

a) CaMOOpPTaHU3aIHUs:

- CaMOCTOSITEIIBHO OCYILECTBIIATH
[M03HABATEIbHYIO JIeSITeNIbHOCTb, BBISIBJISITH|
poOJIeMBI, CTAaBUTH U (HOPMYITHUPOBATh COOCTBEHHBIE
3ajauyd B 00pa30BaTeIbHOW JIEATEIBHOCTH U
PKU3HEHHBIX CUTYalUsX;

- CaMOCTOSITEIbHO COCTaBJATh IJIaH peIIeHUs
MpoOJeMBl C  y4eTOM HMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEANOUTEHUII;

- 1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

croco6cTBOBaTh (POPMHUPOBAHUIO U MTPOSBICHUIO
[IUPOKON SPYAUIMHU B Pa3HbIX OOJACTAX 3HAHHIA,
[MOCTOSIHHO TIOBBIIIATH CBOW 0Opa3oBaTENbHBIN U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

UCIOJIb30BATh MPUEMBI peIeKCUN IS OLEHKH|

JyXOBHO-HPAaBCTBEHHOI'O

- yMETb  OIEpUpOBaThb  IOHATHUAMHU:  palHOHAJIbHBIC,
MppaLMOHAJIBHEIC, [IOKa3aTeIbHbIE, CTCIICHHBIE,
norapu(MHUUECKUEe,  TPUTOHOMETPUYECKHE  YpaBHEHUS U

HEPABEHCTBA, X CHCTEMBI;

- YMETh ONEPUPOBATH MOHITHIMH: MHOTOTPAaHHUK, CCUCHUE
MHOTOTPaHHHMKa, KyO, HapauieenuIe, Ipu3Ma, THPaMHIA,
(durypa ¥ TOBEepXHOCTh BpallleHUsI, IUINH/P, KOHYC, Iap, chepa,
ceueHUsl (DUTYpPBI BpallleHHs], TUIOCKOCTh, Kacaromasics cgepsl,
[MTHH]IPA, KOHYCA, TUIOIIAh MOBEPXHOCTH MMUPAMHUJIBI, TIPU3MBI,
KOHyca, IWIMHIpa, IUomaab  cdepbl, o00beM  KyoOa,
[PSIMOYTOJIBHOTO — Tapajulelienune a, MUPaMUIbl,  TPU3MBI,
[WIMHIpA, KOHYCA, [apa; yMEHUE H300pakaTh MHOTOTPAaHHHUKH U
MMOBEPXHOCTH BpAIICHHS, WX CEUCHHUS OT PYKH, C TIOMOIIBIO
UePTSIKHBIX HHCTPYMEHTOB M 3JICKTPOHHBIX CPEICTB; YMETh
[pacrio3HaBaTh CHMMETPHUIO B TIPOCTPAHCTBE; YMETh PaClO3HABAThH
[IPaBUIIBHBIC MHOTOIPAHHUKH;

- YMETh ONEPHUPOBATH TMOHATHUSMHU: MPSIMOYTOJbHAS CHUCTEMA|
KOOpJMHAT, KOOPAWHATHI TOYKH, BEKTOP, KOOPJIMHATHI BEKTOPA,
CKaJsIPHOE TMPOM3BEACHHUE, YTOJ MEXKIy BEKTOpPAMH, CyMMa
BEKTOPOB, MPOW3BEACHHWE BEKTOpa Ha YHCIO, HAXOAUTh C
MTOMOIIBI0 M3YYCHHBIX (OPMYJT KOOPJIUHATHI CEPEAMHBI OTPE3Ka,
PACCTOSTHUE MEXTY IBYMS TOUKAMU

CUTYalluH, BBIOOpa BEPHOT'O PEUICHMS;
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- YMCTb OLCHHUBATH PUCKU KW CBOCBPECMCHHO
MPUHUMATh PCIICHHUSA 110 X CHUXCHUIO,

B) AYMOIIMOHAJIbHBIN WHTEJUICKT,
[peIrnoiaralonuii copMUpPOBAaHHOCTE:
BHYTpPEHHEH MOTHUBALINH, BKJIFOYAIOLIEH]

CTpEMJICHHE K JIOCTMDKCHHIO TIICJIM M YCIEXY,
OIITUMH3M, HHUIIMATUBHOCTD, YMGHI/IG Z[ef/'ICTBOBaTB,
MCXO/IsI U3 CBOMX BO3MOKHOCTEH;

- OMIATHH, BKIIOYAOIIEH  CIIOCOOHOCTH
[MOHUMaTh 3MOIMOHAILHOE COCTOSIHHE JPYTHUX,
VIUTHIBATH ero npu OCYIIIECTBIICHUY]
KOMMYHHUKAIIMH, CIIOCOOHOCTh K COUYYBCTBUIO WU
COIIePESIKUBAHHMIO;

- COLMAbHBIX  HABBIKOB,  BKIJIFOYAIOIIUX
CIIOCOOHOCTh BBICTPAaUBATh OTHOIICHUS C JPYTUMU

IIOAbMHU, 3a00TUTBCS, MPOSBIATH HMHTEpPEC U
azpeniatb KOHQIUKTHI

OK 04 D¢ dexTuBHO TOTOBHOCTB K CaMOpa3BUTHIO, - YMETb OIEPUPOBATh IOHATHUAMU: CIy4YallHBIA ONBIT U
B3aMMO/ICIICTBOBATh U CaAMOCTOSITEJIbHOCTH U CaMOOIIPENIEIECHUIO; CiIy4aifHOe COOBITHE, BEPOSITHOCTh CIy4allHOTO COOBITHS; YMETh
paboTaTh B KOJUIEKTUBE U -OBJIa/ICHHE HaBbIKaMU y4eOHO-BBIYUCIATh BEPOSTHOCTh C HCIHOJb30BAHHUEM TIpapUuecKux
KOMaH/Ie 1ICCIIEIOBATENbCKOM, MPOEKTHOM M  COLMAJIbHOWMETONOB; NPUMEHATH (OPMYJIBI CIOXKEHHUS U YMHOXCHHUS]
NEATENBHOCTH; BEPOSATHOCTEH, KOMOMHATOPHBIE (PaKThl U (POPMYJIBI IPU PEILICHUH
Osnanenue YHHUBEpCaIbHBIMUBAAU; OLIEHUBATh BEPOSITHOCTH PEAIbHBIX COOBITUI; 3HAKOMCTBO

KOMMYHHKATUBHBIMU JICHCTBHUSIMHU:
0) COBMECTHasl IeATEIIbHOCTh:

- IIOHMMAaTb MW HCIOJIb30BATh HpCI/IMyH_ICCTBaJOGIJ_[CCTBeHHLIX SABJICHHUAX

KOMaHIHOW ¥ MHJIMBUyadbHOU paboThI;

- NPUHUMAThH LEJIH COBMECTHOM IEATEIBHOCTH,
OpraHU30BBIBATH U KOOPIWHHUPOBATH ACHCTBUSA IO €€
NIOCTWDKEHHMIO:  COCTaBJIATh  IUIaH  JIEUCTBUH,
[pactpeiesiTh POJIu C YyYETOM MHEHHMM yYaCTHHKOB]
00CYX1aTh pe3yabTaThl COBMECTHOM palboOTHI;

CO CJ'Iy‘{aI\/’IHBIMI/I BCIIMYMHAMHU; YMCHUC TMPUBOIAUTH IMPUMCEPDI
[IPOSABJICHUA  3aKOHa OOJBIIMX 4YHCENI B MpUPOAHBIX U

- yMETh CBOOOHO ONIEPUPOBATH MOHIATUSMHU: CTETICHB C IIEJBIM|
MokaszaTejieM, KOpEHb HAaTypaJbHOM CTEMeHH, CTeNeHb C
palMOHANBFHBIM ~ TIOKa3aTelieM, CTeNeHb C JICHCTBUTEIHHBIM|
(BelecTBEHHBIM) [TOKa3aTeseM, JIorapu(dM dncia, CuHyC, KOCHHYC
M TAHTCHC TIPOU3BOJIBLHOTO YHCIIA;

- YMETb CBOOOIHO ONIEPUPOBATH MOHATUAMU: TpapUK QYHKIINH,

oOpaTHast QyHKIMSI, KOMIIO3UIIUs QYHKIUH, JIMHEHHas QYHKIMS,

21



- KOOpPJMHUPOBATh U BBINOJHATH paboOTy B
YCITOBHSIX peagbHOTO, BUPTYaJIbHOTO u
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYIIECTBJISATh TIO3UTUBHOE CTPATETHYECKOE
[MOBEJICHUE B PAa3IUYHBIX CHUTYaLUSIX, MPOSIBIISTH
TBOPYECTBO U BOOOpAKEHHE, OBITh MHUIIMATHBHBIM.

OBnajzieHue YHUBEPCAJIbHBIMU PETYJISTUBHBIMU
MENCTBUSIMU:

I') IPUHATHE ce0sl U IPYTUX JIIOACH:

- NPUHUMATh MOTHBBI W apTryMEHTHI JIPYTHX
ITI0/Ie TIPU aHAJIM3E PE3YJIbTATOB JEATEIbHOCTH;

- IPU3HABaTh CBOE MIPABO U MPABO JIPYTHX JIOACH
Ha OIINOKM;

- pa3BUBaTh CIHOCOOHOCTh IOHUMATh MHpP C
[MO3UIIMH JIPYrOro YeIoBeKa

KBajpaTHdHass (QYHKIUS, CTENeHHas (YHKOUS ¢  IENbIM
[oKaszareieM, TpPUTOHOMETpUYecKue  (QPYyHKIHMH, OOpaTHbIE
TPUTOHOMETPUYECKHUE ¢byHkuuy, IIOKa3aTeNbHasl u

imorapudmudeckas GyHKIHH, YMETh CTPOUTh Tpaduku (HyHKIIHH,
BBITIOJIHATH MPEOOpazoBaHus rpauKoB PyHKITHIA;

- yMeThb HCHOJb30BaTh rpaduku (QyHKUUNA A7 HU3yUCHHUS]
[IPOIIECCOB M 3aBHCUMOCTEH MpH pEIIeHHH 3agad U3 APYrux
y4eOHBIX TMPEIMETOB U U3 pealbHOM IKU3HU; BBIPAKATH
(opMyaMu 3aBUCUMOCTH MEX]Ty BeTHUYNHAMU;

- CBOOOJHO OMEpUpPOBATh MOHITUSIMHU: YETHOCTh (DYHKIHUH,
[EPHOINIHOCTD byHKIUY, OTPaHUYCHHOCTH GyHKIIH,
MOHOTOHHOCTh (DYHKLIHH, SKCTpeMyM (QYHKIHMH, HauOoOIblIee U
HAaUMEHBIIEe 3HAYCHUS (QYHKIMH HA TPOMEXKYTKE, YMETh
[IPOBOAMTH HCCIIEIOBaHUE (PYHKIINH;

- YMETb HCIOJb30BaTh CBOMCTBA M Tpaduku (QyHKIMA s
pellleHrs] ypaBHEHUU, HEPaBeHCTB M 3a7ady C IapamMeTpaMu;
M300pakaTh Ha KOOPJAWHATHOM TJIOCKOCTH MHOXECTBA pElICHUN
ypaBHEHUI, HEPABEHCTB U UX CUCTEM

OK 05 OcymecTBiasaTh
YCTHYIO M1 MTUCBMEHHYIO
KOMMYHUKAITUIO Ha
FOCYJapCTBEHHOM SI3bIKE
Poccuiickoit @exneparuu ¢
y4€TOM 0COOEHHOCTEH
COITMAIBHOTO M KYJBTYPHOTO
KOHTEKCTa

B obnactu acTeTHYECKOr0 BOCIIUTAHUS:

- JCTETUYECKOE OTHOLIEHUE K MHPY, BKIIOUas]
PCTETUKY OBITa, HAYYHOTO U  TEXHUYECKOTO|
TBOpPUECTBA, CIOPTa, Tpyda U OOIIECTBEHHBIX
OTHOIIICHH;

- CIMOCOOHOCTH BOCIPUHUMATH PA3IUYHBIC BUIBI
MCKYCCTBA, TPAJAUIMN U TBOPUYECTBO CBOETO U IPYTHUX|
HApOJOB, OUIYIIATh AMOLMOHAIBHOE BO3JIEHCTBUE
MICKYCCTBA;

- yO©XKIEHHOCTh B 3HAUUMOCTH ISl TUYHOCTH U
0011ecTBa OTEYECTBEHHOTO M MUPOBOTO HMCKYCCTBA,
PTHUYECKUX KYJIBTYPHBIX TPAAUIUNA U HAPOIHOTO
TBOPUYECTBA;

- YMETh ONEpPUPOBATH MOHATHSAMU: CpPeIHEE apu(hMETHUUECKOE,
MeAraHa, HauOonblllee W HaWMEHBIIEe 3HAYCHHS, pa3Max,
mucrnepcus, CTaHJapTHOE OTKJIOHEHUE YUCIOBOT0 Habopa; yMeHue
M3BJIEKATh, UHTEPIPETUPOBATH UH(POPMAIIUIO, IPEICTABICHHYIO B
Ta0nuIax, Ha auarpammax, rpadukax, OTpakarollyl0 CBOWCTBA
[pEATbHBIX MPOILIECCOB U SBIEHUI; MPEACTABIATh HHPOPMAIHIO C
[IOMOIIIBIO Ta6J'II/IH U auarpamm; HUCCICAOBATH CTATHCTUYCCKUC
TaHHBIC, B TOM YHUCJIE C IPUMEHEHHUEM rpaduuecKux METOJIOB U
PIIEKTPOHHBIX CPEJICTB;

- YMETh ONEPUPOBATH MOHITUAMU: TOUYKA, MPAMasi, TNIOCKOCTb,
[IPOCTPAHCTBO, JBYTPaHHBIM YIOJ, CKPEIIMBAKOLIUECS IPSIMBIE,
MapajuieIbHOCTh U MEPIEHIUKYISIPHOCTD MPSAMBIX U MJIOCKOCTEH,
YTOJI MEXAY MPSMBIMH, YTOJ MEXAY MPSAMOHN U IJIOCKOCTBIO, YTOJI
MEXIy IUIOCKOCTSMH, PAaCCTOSSHUE OT TOYKM [0 IUIOCKOCTH,

ACCTOSTHNEC MCKOY MPAMBIMHA, PACCTOAHUC MCKY IJIOCKOCTAMU;
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- TOTOBHOCTb K CAMOBBIPAXKCHUIO B PA3HBIX BUAAX

MCKYCCTBAa, CTPEMJICHHE NPOSABIATH  KadyecTBa|
TBOPYECKOM JINUHOCTH;

OBnanenue YHUBEpCaIbHBIMHY|
KOMMYHUKATUBHBIMU JCHCTBUSMH:

a) obmieHue:

- OCYIIECTBJISITh KOMMYHHKAILIUU BO BCEX cepax
PKU3HM;

- pacro3HaBaTh  HeBEpOalbHBIE  CPENCTBA
OOIIeHMS, IOHUMATh 3HAUE€HUE COLIMAIbHBIX 3HAKOB,
[pacIio3HaBaTh HPEIIOCHUIKI KOH()JTUKTHBIX|
CUTYaIlui ¥ cMAT4aTh KOH(MIUKTHI,

- pa3BEpHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY]

BPCHUA C HCITIOJIb30BAHUEM S3BIKOBBIX CPCACTB

- YMETb UCHOJb30BATh NPU PEUICHUH 3a7ad U3y4eHHbIE (PaKTh]
1 TEOpPEMBI IIJITAHUMETPUH; YMEHHE OLICHUBATh Pa3Mepbl 00BEKTOB
OKPY’KaloILero Mupa

OK 06 IIposBisaTs
FpakITaHCKO-TIAaTPUOTUYECKYIO
[O3HIINIO, IEMOHCTPUPOBATH
0CO3HAHHOE TOBEJIEHHE Ha
OCHOBE TPATUIIMOHHBIX
0011IeYeIIOBEUECKHUX
[EHHOCTEH, B TOM YHCIIE C
Y4ETOM TapMOHH3AIHH
MEXHAIMOHAIBHBIX U
MEKPEITUTHO3HBIX OTHOIIICHUIA,
PUMEHSTh CTaHIAPThI
QHTUKOPPYIITUOHHOTO
[TOBEIEHUS

OCO3HAaHHE OO0YyYarOUIMMHCS  POCCUICKOU
IpakJaHCKON MIEHTUYHOCTH;

L[eJICHANIPaBICHHOE Pa3BUTHE BHYTpPEHHEN
[MO3ULMU  JMYHOCTM HA  OCHOBE  JyXOBHO-
HPaBCTBEHHBIX IIEHHOCTEW HapoaoB Poccuiickoi
@Denepani, HUCTOPUYECKMX U HAIMOHAIBHO-
KyIbTYPHBIX Tpaguliii, (OpMUPOBAHUE CUCTEMBI

3HAYUMBIX  [I€HHOCTHO-CMBICIIOBBIX  YCTaHOBOK,
QHTUKOPPYILIHOHHOTO MHPOBO33pPEHHUS,
[1paBOCO3HAHMS, JKOJIOTMYECKOU KYJIBTYpBHI,

CHOCO6HOCTI/I CTaBUTHh LICIIU U CTpOI/ITB JKN3HCHHBIC
[1JIAHBL;

B qgacTu l"pa}KI[aHCKOFO BOCIIMTAHUA .

- OCO3HAHHE CBOUX KOHCTUTYIMOHHBIX MpaB U
00s13aHHOCTEH, YBaXKCHHE 3aKOHA U TIPABOIIOPSI/IKA;
NPUHITHE TPAJAUIMOHHBIX HAIMOHAIBHBIX,
00IIIEUEI0BEYECKUX TYMaHUCTHYECKUX 151
IEMOKPAaTUIECKUX [IEHHOCTEH;

- YMETb ONIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHASL CUCTEMA
KOOpJAMHAT, KOOPJAUHATHI TOYKH, BEKTOP, KOOPAUHATEI BEKTOPA,
CKaJISIpPHOE TIPOU3BE/ICHUE, YTOJ MEXKAY BEKTOPaMH, CyMMa
BEKTOPOB, IPOM3BEICHUE BEKTOPA HA YUCJIO; HAXOAUTH C
[MOMOIIbIO U3YUEHHBIX (POPMYJT KOOPAMHATHI CEPEANHBI OTPE3KA,
[pacCTOSIHUE MEKIY JBYMS TOUKAMU;

-yMeThb BBIOMPATh MOAXOIALINI U3yUYEeHHBIH METO ISt
[pelLIeHNs 3a]]a4H, paclio3HaBaTh MaTeMaTH4YecKue (PaKThl U
MaTeMaTHYeCKUEe MOJIEIH B MPUPOIHBIX U OOIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHUE IPUBOJUTH IIPUMEPHI
MaTEMaTHYECKUX OTKPBITHI POCCUICKON U MUPOBOU
MaTeMaTHYECKON HAYKH.

YMETb OMNEpUpPOBaTh MOHATUSAMHU: CIYYalHBI OMNBIT U
CilydaiiHOe cOObITHE, BEPOATHOCTh CIYy4alHOTO COOBITHS; YMETb
BBIUHCIISATH BEPOSITHOCTH C  HCIOJB30BaHUEM TpapHUUecKUx
METOIOB; TPUMEHATH (OPMYJBl CIOXKEHHSI W YMHOXCHHS
BEPOATHOCTEH, KOMOMHATOPHBIE (PAKTHI M POPMYJIBI IPU PELLICHUY]
3ajjay; OLEHUBATh BEPOSITHOCTU PEATBbHBIX COOBITUI; 3HAKOMCTBO

CO CJ'Iy‘lElfIHLIMPI BCJIMYMHAMHU, YMCHUC TMPUBOIAUTL IPHUMCEPE]
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- TOTOBHOCTh MPOTHUBOCTOATH  HACOJOTUU
HDKCTpEMHU3MA, HallMOHAJIN3Ma, KceHogoOuwu,
TUCKPUMMHALIMK TI0 COI[MAIBHBIM, PEIUTHO3HBIM,
[PacOBBIM, HALIMOHAJIbHBIM IIPU3HAKAM;

- TOTOBHOCTb BECTU COBMECTHYIO JCSTEIHHOCTD B
MHTEpecax IpaXkJIaHCKOro 00IecTBa, y4acTBOBATh B
caMOyTpaBIeHUN B o0m1eo0pa3oBaTeIbHOM
OpraHU3alMK U IETCKO-IOHOLIECKUX OpraHu3alusX;

- YMEHHE B3aMMOJICHCTBOBATh C COLIMAIbHBIMU
MHCTUTYTaMU B COOTBETCTBUU C MX (DYHKUUAMHU U
Ha3HAYCHHEM;

- TOTOBHOCTh K T'YMaHUTAPHON U BOJIOHTEPCKOU
e TeIbHOCTH;

MaTPpUOTHYECKOTO BOCIIUTAHUS:

- ¢()OpPMHUPOBAHHOCTH POCCUHCKON TPpaXKIAHCKOM
MICHTUYHOCTH, MATPUOTH3MA, YBAXKEHUSI K CBOEMY]
HapO/y, YyBCTBa OTBETCTBEHHOCTH nepen PoauHoi,
FOpIOCTH 3a CBOM KpaH, cBOX PoauHy, CBOM S3BIK U
KYJIBTYDPY, MPOIILTIOE 51 HacTosIEe]
MHOT'OHAIIMOHAJIbLHOTO Hapoja Poccuu;

- IIEHHOCTHO€ OTHOIIEHUE K TOCYAapCTBEHHBIM
CUMBOJIaM,  HMCTOPUYECKOMY U  IPUPOJHOMY]
HacleANIo, TMaMsATHUKAM, TPaJWIUsIM HapOJOB
Poccun, noctuxenussm Poccun B Hayke, HCKYCCTBE,
CIIOpTE, TEXHOJIOTUSIX U TPYIIE;

- wuaeiHas yOeXIEHHOCTh, TOTOBHOCTHh K|
cyxeHnto u 3amure OTedecTBa, OTBETCTBEHHOCTD
3a ero cynp0y;

OCBOCHHBIC OOYJAIONUMHUCS MEKIIPEIMETHBIC
MOHATHSI W YHUBEpCallbHbIE Y4eOHBbIE JEHCTBUS
(perynsaTuBHBIE, MO3HABATEIbLHEIE,

[IPOSABJICHUA  3aKOHa OOJIBIINX
O6H_[CCTBCHHBIX SABJICHUAX

KOMMyHI/IKaTI/IBHBIC);

YHCCJI

B

IIPUPOJHBIX

Hu
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CIIOCOOHOCTP ~ MX  MWCIIOJIB30BAaHMUSI B
[03HABATENbHOM M COLMAIbHOM  IPAKTHUKE,
TOTOBHOCTb K CAMOCTOSITETIbHOMY IUIAHUPOBAHUIO U
OCYLLECTBIICHUIO yueOHOM NEesITeNbHOCTH,)
OpraHu3ani  y4eOHOrO  COTpyIHHYECTBA  C
[1e1arorMyeCKMMH pabOTHUKAMU M CBEPCTHUKAMU, K
y4acTUI0O B TOCTPOCHHHM  HMHIUBUAYAIbHOW
00pa3oBaTeNbHON TPACKTOPHH;

- OBJIa/ICHUE HaBbIKaMH y4eOHO-
MCCIIeI0BAaTEIbCKON, MPOEKTHOM U COLMAIbHON
NesITENIbHOCTH

OK 07 CopeiicTBOBaThH
COXPAHEHHUIO OKpPYKaroLIen
Cpelbl, pecypcocOepexeHtIo,
[IPUMEHSTH 3HaHUA 00
M3MEHEHUHU KJIMMaTa,
[IPUHIINIIBI OEPEKITUBOTO
IPOM3BOJICTBA, 3P (HEKTUBHO
IEHICTBOBATH B UPE3BBIYANHBIX
CUTYyalHsax

- HE TNPUHUMAThH JCWUCTBUSA, MPUHOCSIINE BpEl
OKpY>KalollEel cpele;
yMETh MPOrHO3UPOBATH HEOIATONMPUSITHHIE
OKOJIOTMYCCKHUE MOCICACTBUA IMPCANPHUHUMACMBIX|
NeCTBUI, PeI0TBpALaTh UX;
paclpuTh OIIBIT
PKOJIOTMYECKOW HAIlPaBIEHHOCTH;

- paspabaTpiBaTh IJIaH PEHICHUS MPOOJIEMBI C
YUETOM aHaju3a HMEIOLIUXCS MaTepHAbHBIX WU
HEMaTEepHUaIbHBIX PECYPCOB;

OCYLIECTBIISITh  II€JICHANPABIICHHBIA TOUCK|
[epeHoca CpeAcTB M croco0OB  JEHCTBUA B
poeCCHOHATILHYIO CPEY;

- YMETH ICPEHOCUTH 3HAHHS B ITIO3HABATCIIBHYIO U
MPAKTUYECKYIO0 00JIaCTH KU3HEIEATEIILHOCTH,

- [Ipeajaratb HOBBIC IPOCKTHI, OICHUBATb UACH C
[MO3UILIMM HOBU3HBI, OPUTUHAIBHOCTH, TPAKTUYECKOMH]
3HAYMMOCTH,

- J1aBaTh OIIEHKY HOBBIM CHUTYyallUsiIM, BHOCHUTH
KOPPEKTHBBI B JCATCIIBHOCTD, OLICHUBATH

JACATCIIBHOCTH]

- yMeThb ONEpPUpPOBATh HOHATUAMM: (DYHKIUS, HEHNpepbIBHAs
(GyHKIMS, TPOW3BOAHAS,  IEPBOOOpa3Has,  ONpeleIeHHBIN
MHTErpai; YyMEeTb HAaXOAUTh IPOM3BOJHBIC 3JIEMEHTAPHbBIX
(yHKIMI, MCIONb3ysd CIPaBOYHbIE MaTepHallbl, HCCIEAOBATH B
MpOCTEHIIMX cly4yasX (YHKIMH Ha MOHOTOHHOCTb, HaXOIUTb
HauOOJbIIME W HaWMEHBbIIME 3HAYeHUs (YHKIMHA;, CTPOUTh
rpaMKd  MHOTOWIEHOB  C  HCIHOJb30BaHHMEM  ammapara
MaTEeMaTUYeCKOro aHajiu3a; MPUMEHATh MPOU3BOJAHYIO IPHU
pEIIEHNN  3aJad  Ha  JBWDKEHUE;  pemarb  IPAKTHKO-
OpPUEHTUPOBAaHHBIE 33Jayd Ha HauWOOJbIIME M HAMMEHbIINE
3HAUCHUS, HA HAXO0X/IEHUE IIyTH, CKOPOCTH U YCKOPEHMUS;

- YMETh ONepUpPOBATh NOHIATUSIMHU: IBUKEHHE B IPOCTPAHCTBE,
Mo 00HbIe (PUTYphl B IPOCTPAHCTBE; MCIOJIb30BATH OTHOILECHUE
rionazied MOBEPXHOCTEM M 00bEMOB MOAOOHBIX (UTyp MpH|
PEIIEHNN 3a/]a4;

- YMEThb BBIYHMCIATH FT€OMETPUUECKHUE BEIMYMHBI (AJIMHA, YTod,
rI01a1b, 00BEM, IO/ lb TOBEPXHOCTH ), UCTIONb3YS U3yUECHHBIE
(hOPMYJITBI U METOIBI

COOTBCTCTBUC PC3YJIbTATOB LCISIM

25



[IK 1.4. ITpumeHsTH
MOJICJIN YIIPABICHUS U METO/IbI
QHAJIM3a U PETyJIUPOBAHUS
3aracamu

B) yMeHHs paboTaTh ¢ MHPOpPMALUMEH KaK 4acTb
[IO3HABATENIbHBIX  YHUBEPCAJIbHBIX  Y4EOHBIX
JICUCTBUIL:

—  BBIABIIATH Ae(UIHUTHI HH(POPMAIINH, TaHHBIX,
HEOOXOAMMBIX JUIsl OTBETa Ha BONPOC W JUIs
peleHHs 3a/1a4H;

— BbIOMpaTh HHGOPMAIMIO U3 HCTOYHHKOB

pa3InYHbIX THIIOB, aHAJIM3UPOBATh,
CUCTEMATU3UpOBaTh U HUHTEPIPETHUPOBATH
MHOOpPMALMIO paA3IM4YHBIX BUAOB U (QopM
IIPE/ICTaBIICHMUS;

— CTPYKTYpPHUpPOBAaTH uH(pOopMaLuIo,
IOPEJCTaBIATh €€ B  pa3duuHbIX  (opmax,

WLTIOCTPUPOBATH TPauuecKu;

— OLOCHUBAaTb HAACKHOCTH I/IH(bOpMaIII/H/I 110
CaMOCTOSTEIILHO cOpMyIHPOBaHHBIM
KPUTEPHSIM.

- YMEHHUE pelIaTh TEKCTOBBIE 33]Ja4l Pa3HbIX TUIIOB (B TOM YHUCIIE
Ha MPOLEHTHI, TOJU U YacTH, Ha JIBUKEHUE, paboTy, CTOUMOCTh
TOBapoOB M YCIyT, HAaJOrW, 3aJadd U3 00JacTU YIIpaBJICHUS
JUYHBIMH U CEMEHHBIMU (PMHAHCAMM); COCTABIISITh BBIPAKCHMUSI,
YpaBHEHUS, HEPABEHCTBA M UX CHCTEMBI 110 YCIOBHIO 3a/layM,
UCCJENOBATh  IOJYYEHHOE  pPEIIeHHWE U OLEHUBATh
[IPaBAOII0I00HOCTh PE3Y/IbTATOB;

- ymeHue o0pabaTbIBaTh CTATUCTUYECKHUE JAHHBIE, BHIYUCIISATH
YHCIJIOBBIE XapaKTEPUCTHKH,

- IPOU3BOJIUTH BBIUMCIICHUS B IPOPECCHOHANBHBIX 33/1auaXx,

- YMEHHUE CTPOUTH IpapUKN U3YICHHBIX (DYHKIIHI, HCIIOJIE30BaTh
rpadukyl TpU H3YYEHHH TMPOLIECCOB M 3aBUCUMOCTEH, MpHU
pelIeHny 3aJa4 W3 JPYruX y4yeOHbIX INPEAMETOB U 3ahad M3
peanbHOI KHU3HU; BBIpaKaTh (POpMyIamMH 3aBHCHUMOCTH MEXKIY
BEJIMYMHAMU.
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2. CTPYKTYPA M COJEPKAHUE OBIIEOBPA3OBATEJBHOM

JACHUTIIIAHBI

2.1. O0beM QUCHUILIUHBI M BUABI y4e0HOI padoThI
Tabmuna 2 — O6beM u BUIBI padOT 1Mo 00111e00pa30BaTeIbHON TUCIUIUINHE

Buna yueOHoi# padoTnbl

Oovem 6 uacax

OBBEM OBPA3OBATEJBLHOM ITPOT'PAMMBI JITUCIHUILIAHBI 320
- TeopeTUYecKoe o0yueHue 152
- IpaKTHYeCKHe 3aHATHS 150
B T.U..

npodeccrnoHaIbHO-OPUEHTUPOBAHHOE COIEpKaHKE (IPAKTHUECKask TOJIrOTOBKA) 6
- IPOMEKYTOYHAS aTTeCTAMS 18
B T.U.

KOHCYJIbTAllUU 12
JK3aM€EH 6
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2.2. TemaTu4ecKkuii MJIAH U cOiePKAHUE TUCUHMIINHBI

Tadonuma 3 — Temarndeckuii IaH JUCHUATUINHBI

KoauuecTtBo AYJAUTOPHBIX YaCOB

HaunmeHoBaHue pa3iesioB U TeEM peero B 1AL B (l)oplsuae " TeopeTHdY. NpPaKTHY.
PaKTHYeCKOM 1Mo
IFOTOBKH o0yuyeHmue 3aHATHA

Pasnea 1. [loBTopeHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 20 - 10 10
Tema 1.1 Ilenp 1 331241 MaTEMAaTUKU [TPU OCBOCHUH CIIELIUATIbHOCTH 2 - 2 -
Tema 1.2 Yncna u Beraucienus. BoipaxxkeHus u npeoOpa3oBaHus 4 - 4 -
Tema 1.3. ['eomeTpus Ha MIOCKOCTH 2 - - 2
Tema 1.4 [IporieHTHBIC BBIYUCICHUS 2 - - 2
Tema 1.5 YpaBHeHUs 1 HEpaBEHCTBA 4 - 2 2
Tema 1.6 Cuctembl ypaBHEHU U HEPABEHCTB 4 - 2 2
Tema 1.7 BXxogHo# KOHTPOJIb 2 - - 2
Pa3nes 2. Crenenun u kopuu. CrenenHas GyHKIust 18 - 10 8
Tema 2.1 CrenenHas ¢yHKIHMs, €€ CBOWCTBA 4 - 2 2
Tewma 2.2 IIpeoOGpa3oBaHue BBIpAKEHUI C KOPHSIMU N-0i CTENEHU 4 - 2 2
Tema 2.3 CBoiicTBa CTENEHH C PALlMOHAIBHBIM U IEHCTBUTEIbHBIM IOKA3ATEISIMU 2 - 2 -
Tewma 2.4 Pemenne nppaniMoHaJIbHBIX YPAaBHEHUN U HEPABEHCTB 4 - 2 2
Tema 2.5 Crenenu u kopHH. CreneHHas QyHKIUS 4 - 2 2
Pa3nea 3. IlokasaTeabHasi yHKIus 18 - 8 10
Tema 3.1 IlokazaTtenbHas GyHKINS, €€ CBOMCTBA 4 - 2 2
Tema 3.2 PemieHue nokaszaTesbHbIX YpaBHEHHUH U HEPaBEHCTB 8 - 4 4
Tewma 3.3 CucteMbl NOKa3aTelbHbIX YpaBHEHUN 4 - 2 2
Tema 3.4 Pemenue 3a1au. [lokasarenpHas GyHKIMS 2 - 2
Paznen 4. Jlorapugmel. Jlorapudpmuyeckas pyHkuus 26 1 14 12
Tewma 4.1 Jlorapudm yncina. JlecaTHUHBIN U HATYpaJIbHBIN JOraprudMbl, YUCIIO € 4 - 2 2
Tema 4.2 CpoiictBa jorapudmon. Onepanus J0rapupmMHUpOBaHUs 4 - 2 2
Tewma 4.3 Jlorapudmuueckas pyHKus, ee cCBOWCTBA 2 - 2

Tema 4.4 Pemenue norapupMu4ecKux ypaBHEHHI U HEPABEHCTB 8 - 4 4
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Tema 4.5 Cucremsl JorapuMUYECKUX YpaBHEHHUH 4 2 2
Tewma 4.6 Jlorapudmbl B mpupoie U TEXHUKE 2 2

Tema 4.7 Pemenue 3anau. Jlorapudwmer. Jlorapudpmudeckas GyHKims 2 2
Pasnen 5. OcHoBbl TpUuronomerpuu. Tpuronomerpuueckue QyHKIHT 36 18 18
Tema 5.1 Tpuronomerpudyeckue «¢GYHKIUHM TMPOU3BOJIBLHOTO yIWa, 4YHCIA. 4 2 2
PanuanHnas u rpagycHas mepa yria

Tema 5.2 OCHOBHBIE TPUTOHOMETPUYECKHUE TOXK/IECTBA. 4 2 2
@opMyIIbl IPUBEICHHUS

Tema 5.3 Cunyc, KOCUHYC, TAHT€HC CyMMBI M Pa3HOCTH JIBYX YIJIOB 6 9 4
CuHyC 1 KOCHUHYC IBOMHOrO yriia. @opMyIibl I0OJIOBUHHOTO yIjla

Tema 5.4 @ynkiuu, ux cBoiictBa. CriocoObl 3a1aHus QYHKIUI 2 2

Tewma 5.5 Tpuronomerpuueckne (yHKINHU, HX CBOMCTBA U rpaduKu 2 2

Tema 5.6 IIpeoOpa3oBanue rpaduKOB TPUTOHOMETPUUECKUX (DYHKITUI 2 2
Tema 5.7 Onwmcanue MPOU3BOJACTBEHHBIX IPOIECCOB C TOMOLIBIO TI'padUKOB 5 9

byHKIMA

Tema 5.8 OOparHble TpUroHOMETpUYECKHUE QHYHKITUU 2 2

Tema 5.9 Tpuronomerpruyeckre ypaBHEHUsI 1 HEPABEHCTBA 8 4 4
Tema 5.10 CucreMbl TPUTOHOMETPUUYECKHUX YPaBHEHUI 2 2
Tema 5.11 Pemenue 3amad. OCHOBBI TPUTOHOMETPUHU. TPUrOHOMETPHUUYECKHE 5 9
GbyHKIIH

Pa3gen 6. KomniiekcHble unciia 6 4 2
Tema 6.1 KomnuiekcHble yucna 4 2 2
Tema 6.2 IIpumMeHeHHE KOMITJIEKCHBIX YHCE 2 2

Pasnen 7. YpaBHeHUs] M HEPABEHCTBA 28 14 14
Tema 7.1 PaBHOCHIIBHOCTH ypaBHEHMH U HepaBeHCTB. O0IIMe METO/Ibl PEIeHUs 6 4 2
Tema 7.2 I'padmyeckuii METOA pelieHusl ypaBHEHUH, HEPABEHCTB 6 4 2
Tema 7.3 YpaBHEHUS 1 HEPABEHCTBA C MOJIYJIEM 4 2 2
Tema 7.4 YpaBHEHNS 1 HEPABEHCTBA C MMapaMeTPaMU 4 2 2
Tema 7.5 CocraBneHue M pemieHue NpoPecCHOHATBHBIX 33/a4 C IOMOIIBIO 4 4
ypaBHEHUU

Tewma 7.6 Pemenne 3aga4. YpaBHEHHSI U HEPABCHCTBA 4 2 2
Pa3nea 8. lIpon3Boanasi pyHKuMH, ee NPUMEHEHHE 12 16 16
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Tewma 8.1 Ilonsitre npon3BoaHoi. @opmynsl U npaBuiia auddepeHInpoBaHus 4 2 2
Tema 8.2 [Ipon3BoHBIE CYMMBI, PA3HOCTH MTPOU3BEACHUS, YACTHOTO 4 2 2
Tema 8.3 [Ipon3BoaHbIe TpUroHOMETpUYeCKNX QyHKIMHA. [I[pon3BonHas CI0XKHOM 5 2
GbyHKIIUN

Tema 8.4 IlonsiTre 0 HenpepbIBHOCTH GYHKIMH. MeTo]1 MHHTEpBaJIoOB 2 2

Tema 8.5 I'eomeTpudeckuii U GU3NIECKHIA CMBICI TPOU3BOIHOM 4 2 2
Tema 8.6 OU3UYECKUIA CMBICI MPOU3BOIHON B MPO(ECCHOHABHBIX 3a7adax 2 2
Tema 8.7 MonotoHHOCTh pyHKIMH. TOUKH SKCTpEeMyMa 4 4

Tema 8.8 MccnenoBanue QpyHKIMN U MOCTpoeHHE rpadKoB 2 2
Tema 8.9 HaunbGonpuiee 1 HanMeHbIIee 3Ha4eHNUS (QYHKIIUU 2 2

Tema 8.10 HaxoxkaeHue onTUMalIbHOTO pe3ynbTara ¢ MOMOIIbI0 IPOM3BOAHON B 5 9
MPAKTUYECKHX 3a/1a9ax

Tewma 8.11 Pemenue 3agau. [lpousBognas ¢yHKIMY, €€ IpUMEHEHUE 4 2 2
Pasnen 9. [lepBooOpasnasi GyHKIHMH, ee IPUMEHEeHHE 16 8 8
Tewma 9.1 IlepBooOpa3znast pyukiuu. [IpaBuna HaxoxACHUS TEPBOOOPA3HBIX 4 4

Tema 9.2 ITnomans kpuBonuHeHo# Tpanenuu. @opmyna Hetorona — JleliOaua 2 2

Tema 9.3 HeonpenieneHHbIN 1 ONpeeIeHHbIH HHTErpaibl 4 4
Tema 9.4 TlonsiTe 00 ompeneneHHOM MHTErpasie Kak IUIONaan KpUBOJIMHEHHON 5 5

Tparnenuu

Tema 9.5 OnpeneneHHbIN UHTETPAN B )KU3HU 2 2
Tema 9.6 Pemenue 3anau. IlepBooOpasHast pyHKIMH, €€ TPUMEHEHHE 2 2
Paznen 10. MuoxkecTBa. JjieMeHThl Teopuu rpagos 8 4 4
Tema 10.1 MHoxecTBa 2 2

Tema 10.2 Onepanuu ¢ MHOKECTBAMH 2 2
Tema 10.3 I'pader 2 2

Tema 10.4 Pemenue 3agau. MHoxecTBa, ['padbl 1 uX npuMeHeHue 2 2
Pazpen 11. ) DJIeMeHTbl KOMOMHATOPHKH, CTAaTHCTHKM H TEOpPHH 20 10 10
BepOSITHOCTEH

Tema 11.1 OcHOBHbIE TOHSATUS KOMOMHATOPUKH 4 2 2
Tema 11.2 CoObiTHe, BepOSATHOCTH cOObITHS. ClIO)KEHHE U YMHOMKEHHE 4 5 9
BEPOSITHOCTEH

Tema 11.3 BeposiTHOCTB B Ipo)ecCHOHANBHBIX 33a4ax 2 2
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Tema 11.4 JluckpeTHast ciyyaiiHasi BEJIMYMHA, 3aKOH €€ paclpeieacHUs

Tema 11.5 3agaun MaTeMaTHYECKOU CTaTUCTUKU

Tema 11.6 CocraBnenue TabJIUI] U AMArpaMM Ha IPAKTUKE

Tema 11.7 Pemenue 3agad. DneMeHTbl KOMOMHATOPUKH, CTATUCTUKU U TEOPHH
BEPOATHOCTEN

Pa3ges 12 IlpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

10

Tema 12.1. OcHOBHbIE TOHATHUS CTepeOMETpuUH. PacronokeHue MNpAMbIX M
IIJIOCKOCTEN

Tema 12.2. I1apanienbHOCTb NPSIMBIX, MPSIMOM U TJIOCKOCTH, TIJIOCKOCTEH

Tema 12.3. IlepnieHAUKYISIPHOCTh NPSMBIX, IPSIMON U IJIOCKOCTH, INIOCKOCTEN

Tema 12.4. Teopema o0 Tpex neprneHauKyasipax

Tema 12.5. IlapamenpHble, NEpeHIUKYISIPHbIE, CKPEIIMBAIOIIHUECS MTPSIMbIE

Tema 12.6. Pemenue 3agad. [IpsiMble 1 TIIOCKOCTH B IPOCTPAHCTBE

Pasznea 13. KoopanHatbl 1 BEKTOPbI

Tema 13.1 JlekapToBbl KOOpPAKHATHI B IPOCTPAHCTBE. PaccTosHue MEXIy ABYMS
toukamu. KoopanHarel cepeinHbl OTpe3Ka

N [OINBIN

Tema 13.2 BekTopsl B IpOCTpPaHCTBE.
VYros Mexny Bektopamu. CKaJsIpHOE IPOU3BEAECHHUE BEKTOPOB

(o3}

Tewma 13.3 [IpakTuxo-opueHTUPOBAHHBIC 3aJa4M HA KOOPIUHATHOM MIIOCKOCTH

Tema 13.4 Pemenue 3anad. KoopauHarel 1 BEKTOPBI

Pa3gen 14. MHOrorpaHHHMKH M Tesla BpalleHUs

20

Tema 14.1 Bepinnsl, pedpa, rpaHd MHOTOI'paHHUKA

Tema 14.2 ITpusma, ee cocrasisomue, cedeHue. [Ipsmast u npaBuiibHAs IPU3MBI

Tema 14.3 [Napamnenenunen, ky0. Ceuenue kyba, napauienenumena

Tema 14.4 Ilupamupa, ee cocrasusroumme, cedeHue. [IpaBuibHas nupamua.
YcedeHHas nupamMuia

N (NDNIN

Tema 14.5 BokoBasi 1 1oyiHast MOBEPXHOCTH NMPHU3MBbI, TUPAMUIBI

Tema 14.6 Cummertpus B KyOe, mapajuienenunese, npu3Me, NupaMue

N

Tema 14.7 ITpumepsl cumMmMmeTpuil B mpodeccuu

Tema 14.8 ITpaBuiibHbIE MHOTOIPAaHHUKH, UX CBOMCTBA

Tema 14.9 Hununap, ero cocrapusronme. CedeHne NUIMHIPA

N

Tema 14.10 Konyec, ero cocrasustonie. CeueHne KoHyca

INENTNITNITNIT I ST I FCATCIES
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Tema 14.11 Yceuennsiii konyc. CeueHre yCEUEHHOTO KOHYyca

Tewma 14.12 lap u cdhepa, UX ceUeHUS

Tema 14.13 IMoustue 06 00beMe Tena. OTHOUEHME 00bEMOB HOAOOHBIX TEN

Tema 14.14 O6beMbl 1 TUIOMATN TOBEPXHOCTEH TEI

Tema 14.15 KomOnHanum MHOTOTPAaHHUKOB M TEJT BPAIICHHS

Tema 14.16 I'eomeTpruyeckue KOMOMHALIMY HA IPAKTUKE

Tewma 14.17 Pemenne 3a1a4. MHOrOrpaHHUKY U TEJIa BpallleHUs

NININININININ

NINININ

Koncyabranuun

JK3aMeH

Bcero nmo pucuumianne

320

152

150
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Tadumua 2 - Conepxanne THCHUMILIMHBI «MaTemMaTuka»

HaumenoBanmue pasaesioB Coaep:xanue yueOHOro MaTepuasa (0CHOBHOe U NPodecCHOHAIBHO- O0bem ®opmupyemble
U TeM OPHEHTHPOBAHHOE), JTA00PATOPHbIC U IPAKTHYECKHE 3AHATHS, IPUKJIATHOM 4acoB KOMIIeTeHIIUH
MOYJIb (IIPH HAJTMYMH)
1 2 3 4
OCHOBHOe cojIep:KaHue

Pasnea 1. [loBTopeHne Kypca MATEMATHKH OCHOBHOM IIKOJIbI 20

Tema 1.1 Coneprkanue yueOHOTro Marepuaa 2

enp v 3amaun MateMatuky | 1. Ba3oBble 3HAHHSI M YMeHHsI MO0 MaTeMaTukKe B TPO(PECCHOHATHLHOH U B 2

npu OCBOEHHUH | MMOBCEIHEBHOM EATEIHHOCTH.

CHEIHAIbHOCTH

Tema 1.2 ConeprkaHue yueOHOro Marepuaa 4

Yucna u  BoluMCAEHUs. | 2. JlelicTBHSI HAJd NOJOKUTEJIbHBIMH ¥ OTPHIATEIBHBIMH YHCJIAMH, 2

Bripaxxenus U | OOBIKHOBEHHBIMU U JIECATUYHBIMU APOOSIMHU.

npeodpasoBaHust 3. JlelicTBHSI €O CTeNEHSIMH, (POPMYJIbI COKPALICHHOT0 YMHOKCHHUSI 2

Tema 1.3. Ilpogheccuonanvno-opuenmuposannoe cooeprycanue (cooeprcanue NPUKIAOHO20 2

I'eomeTpus Ha IUIOCKOCTH | MOOyis) OK-01, OK-02,
B TOoM umMciie, NpaKTUYECKUX 3aHATHI 2 OK-03, OK-04,
II3Ne 1 Buasl miiockux Gpuryp v ux mjiomajasb. 2 OK-05, OK-06,
[TpakTHKO-OpHEHTHPOBAHHBIE 33a4H B Kypce FreOMETPHUH Ha IJIOCKOCTH OK-07

Tema 1.4 ConepxaHue yueOHOro MaTepuasa 2

[IpoueHTHBIEC BBIUKCICHUS | B TOM 4yncie, npakTHYeCKUX 3aHSTHI 2
IT3 Ne 2 IIpocTbie U CI0KHBIEC POLEHTHI 2
[TpocThie NPOLIEHTHI, pa3Hble cOCO0b! UX BhIYMCIEeHUs. CI0XKHbBIE TPOIIEHTHI

Tema 1.5 Copeprxanue yaeOHOTO Marepurana 4

VYpaBHenus u HepaBeHCTBa | 4. JInHeiliHbIe, KBaIPaTHBIE, IPOOHO-INHEIiHbIe YPABHEHHSI 1 HEPABEHCTBA 2
B Tom yucjie, NPpaKTHICCKUX 3aHATHH 2
IT3 Ne3 Penienue ypaBHeHHIi 1 HEPaBEHCTB 2
Perienne TMHEMHBIX, KBaIPATHBIX, IPOOHO-TUHEIHBIX YPABHEHUN U HEPABEHCTB

Tema 1.6 ConepxaHnue yaeOHOro MaTepuasia 4
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CucreMpl ypaBHEHMH H

5. Cnoco0bl penieHusi cucTeM JIMHEHHBIX ypaBHeHuil. [lonsTus: marpuna 2x2 u

HEpPaBEHCTB 3x3, onpenenutens Marpuibl. Merog [Maycca. CucteMbl HEIMHEHHBIX YpaBHEHUH.
CucreMbl HEpaBEHCTB
B TOM uMciie, npaKTUYECKUX 3aHATHI 2
I13 Ne 4 Penienue cuctem JIMHENHBIX YPABHEHUH U HEPABEHCTB 2
Tema 1.7 Copeprxkanue yaeOHOTro Marepurana 2
BxonHo# KOHTpOJIL B Tom uncie, npakTHYECKHUX 3aHATHI 2
I13 Ne 5 KonTpoJsbHasi padora Ne 1 2
Boruncnenuss u mpeoOpazoBaHus. YpaBHEHUs U HepaBeHCTBa. [eomerpus Ha
IJIOCKOCTH
Paszpnen 2. Crenenu u kopHu. CteneHHasi QyHKUMsA 18 OK-01, OK-02,
Tema 2.1 CopnepxaHnue yueOHOro Marepuaia 4 OK-03, OK-04,
Crenennas ¢QyHkuus, ee | 6, [lonsTne KOPHS N-0i CTeNeHu U3 1efiCTBUTEeNbHOr0 Yucjaa. OyHkuuu y:n& , 2 OK-05, OK-07
CBOHCTBA ux cBoiicTBa  rpaduku. CBOWCTBA KOPHSI N-0H CTENEHU
B Tom uncie, npaKTHYECKUX 3aHATHI 2
I13 Ne 6 CBolicTBa KOpHsI n-Oi CTENEHU 2
Tema 2.2 Copneprxanue yueOHOro MaTepuasa 4
[IpeoOpa3zoBanue 7. IlpeoGpa3zoBaHue HPPANMOHAIBHBIX BbIPAKEHUI 2
BBIPDAKECHUI C KOPHAMU N- | B ToM umciie, NpakTHYeCKUX 3aHATHI 2
Oif CTEICHH I13 Ne 7 [Ipeobpa3zoBaHue UpPALMOHAIBHBIX BEIpRKEHUIH 2
Tema 2.3 Cojeprkanne ydeOHOro Marepuana 2
Ceoiictea  crenenn ¢ | 8. IlonsiTHe cTemeHH ¢ JIOOBIM PAaNHOHAJBLHBIM MoKa3atejgeM. CTeneHHbIC 2
palMOHAIILHBIM U | (yHKIUY, UX CBOMCTBA U rpaduKu
JIEMCTBUTEIILHBIM
MIOKa3aTeIsIMU
Tema 2.4 Coneprxanue yueOHOro MaTepuaa 4
Pemenne 9. MeToabl peliecHUs1 MPPALHOHAJIBHbIX YPABHEHUI U HEPABEHCTB 2
HppaLMOHATIbHBIX PaBHOCMIIBHOCTB HPPALlMOHAIILHBIX YPABHEHUI U HEPAaBEHCTB. METOIbI X PELLICHUS.
YpPaBHEHU U HEPABEHCTB B Tom uncie, npaKTHYECKUX 3aHATHI 2
I13 Ne8 Pemenne uppallioHaJIbHBIX YPABHEHUN U HEPABEHCTB 2
Tema 2.5 Conepkanne y4eOHOro MaTepuana 4
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Crenenu u KOpHHU.
Crenennas GyHKIUS

10. Onpenenenue creneHHol pyHKuuM. Vcrosnb30Banne ee CBOMCTB IPU PELIEHUU
yYpaBHEHUI U HEPABEHCTB

B ToM umcie, NpaKTHYECKUX 3aHATHH 2
I13 Ne 9 KonTponbsHas pa6ota Ne 2 2
Pa3nea 3. Iloka3aTeabHasi pyHKIus 18 OK-01, OK-02,
Tema 3.1 Copneprxanue yueOHOro MaTepuasa 4 OK-03, OK-04,
[MokasatenbHas ¢(yHkuus, | 11. CTenenb ¢ MPOM3BOJBLHBLIM JEHCTBUTEILHLIM NMoKa3aTeaem. OnpeeneHue 2 OK-05, OK-07
€€ CBOICTBa noKa3aTeabHON (DYHKIMH, €e CBOHCTBa M TpaduK. 3HAKOMCTBO C HMPUMEHEHHUEM
nokasarelnbHON (QyHKIMU. PemieHue mokazateiabHBIX ypaBHEHUN (PYHKIIMOHAIBHO-
rpadM4ecKUM METOJIOM
B Tom uncie, npaKTHYECKUX 3aHATHI 2
I13 Ne 10 TIpeobpa3oBaHue mokazaTeIbHBIX BBIPAKECHUN 2
Tema 3.2 CopepxaHue yaueOHOro MaTrepuana 8
Pemienne mnoxasarenpHbiX | 12 PemeHne moka3aTeJbHBIX YPaBHEHMii METOIOM YpaBHUBAHHs IOKa3aTelei, 2
YPaBHCHHI U HEPABEHCTB | METOJIOM BBEJICHUSI HOBOM MEpEeMEHHOM, (PYHKIIMOHAILHO-TPa)UIECKUM METOJIOM.
13 MeToabl pelileHUs NOKa3aTeJIbHbBIX HEPABEHCTB 2
B Tom uncie, NpAKTHYECKHUX 3aHATHI 4
I13 Ne 11 Pemienne noka3aTesbHbIX YPaBHEHUN 2
I13 Ne 12 Penienue noka3aTelIbHbIX HEPABEHCTB 2
Tema 3.3 CopneprxaHue yueOHOro MaTepuasa 4
Cucrembl nokasaTenbHbIX | 14. MeToabl pelieHusi CHCTEM MOKA3aTeIbHBIX YPaBHEHHI 2
YpaBHEHUH B Tom uncie, npaKkTHYeCKUX 3aHATHI 2
I13 Ne 13 PemieHue cucteM NOKa3aTeabHbIX YPABHEHUM 2
Tewma 3.4 Cojepkanne y4eOHOro Marepuana 2
Pemienne 3a7a4. | B ToM 4ncie, npakTu4ecKux 3aHATHIA 2
ITokaszatenbHas pynkuus | I3 Ne 14 KonTpoabnas padora Ne 3 2
Pemenne noxa3aTeNbHBIX YpaBHEHMM METOJOM YpaBHUBaHUS IIOKa3aTelel u
METOJIOM BBEJICHHUSI HOBOM NEpEMEHHON. PelieHne nokas3aTesbHbIX HEPABEHCTB
Pa3nea 4. Jlorapu¢gmsl. Jlorapugmudeckas QyHKIUs 26 OK-01, OK-02,
Tema 4.1 Copepxanue yueOHOro Marepuasa 4 OK-03, OK-04,
Jlorapudpwm yucaa. | 15 Jlorapugm umncaa. JlecsTHUHBINA U HATypaJIbHBIN JIOrapu(MBbl, YUCIO € 2 OK-05, OK-07,
JlecATHYHBIN 1 | B Tom unciie, NPAKTHYECKUX 3aHATHI 2 IIK 1.4
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HaATYpaJIbHBIN JOTapr(MBI,
YHUCIIO €

[13 Ne 15 Beruucnenue norapudma yrcia

Tema 4.2 CopepxaHue yaeOHOro Marepuaa 4
CpoiictBa  norapu¢mos. | 16 CoiicTBa Jjorapudpmon. Orneparius JorapuGMUPOBAHHSL. 2
Oneparust B ToM umciIe, MPAKTHYECKUX 3aHATHI 2
orapu)MUpoBaHust I13 Ne 16 TIpumeHneHue cBOMCTB Jorapudma Juis BIYUCICHHH. 2
Tema 4.3 Cogepkanue y4eOHOro Marepuasa 2
Jlorapudmmueckas 17 Jlorapupmudeckast GyHKIUS U €€ CBOHCTBA 2
(GbyHKIMS, ee CBOICTBa
Tema 4.4 Cojepxkanne ydeOHOro Marepuana 8
Pemenue 18. IlonsiTue norapugmuyeckoro ypapuenus. Onepanusi HOTCHIUPOBAHUSL. 2
aorapu(hMHUIECKUX 19 Tpm OCHOBHBIX MeTOJAa PpelIeHUus JOrapu(pMUYeCKUX YpPABHEHMIA: 2
YPaBHEHUH U HEPABEHCTB | (hyHKIMOHAIBHO-TPaUUECKUi, METOJ TOTEHIIMPOBAHKS, METOJ BBEJCHHS HOBOMU
nepeMeHHoi. JlorapugmMuyeckie HepaBeHCTBA
B Tom uncie, npaKTHYECKUX 3aHATHI 4
13 Ne 17 Pemenne norapuMuuecKux ypaBHEHUH 2
I13 Ne 18 Pemienue siorapupMuyecKkux HEpaBeHCTB 2
Tema 4.5 Copneprxanue yueOHOro MaTepuasa 4
Cucremsl 20 AaroputM = pemieHHsi  CHMCTeMbl  ypaBHeHMiH.  PaBHOCHMJIBHOCTH 2
JorapupMUUECKUX Jorapu(pMHUECKUX YpaBHEHUH 1 HEPABEHCTB
YpaBHEHUU B Tom uncie, NpAKTHYECKHUX 3aHATHI 2
I13 Ne 19 Pemienue cucrem gorapuMuUecKux ypaBHEHHI U HEPABEHCTB 2
Tema 4.6 Ilpogheccuonanvno-opuenmupoeannoe cooepyicanue (cooeprcanue NPUKIAOH020 2
Jlorapudmsl B mpuposae 4 | mModyis)
TEXHUKE 21 Ilpumenenue Jgorapu¢pma. Jlorapudpmuyeckas cnupans B mnpuposae. Ee 2
MaTEMaTUYECKHUE CBOMCTBA
Tema 4.7 Coneprxanue yueOHOro MaTepuasa 2
Pemenue 3agay. B TOoM umMcIie, NpaKTUYECKUX 3aHATHI 2
Jlorapudmer. I13 Ne 20 KonTpoabHas pabora Ned
Jlorapudmuyeckas Jlorapudmuueckas ¢pynkuus. Pemenue npocredmmx gorapuMuyecKux ypaBHEHUN
byHKIUSA
Pasnea S. OcHoBbl TpUroHoMerpuu. Tpuronomerpuueckue GyHKIMHU 40
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Tema 5.1 ConeprkaHre yueOHOTO Marepuasa 4

Tpuronomerpuyeckue 22 PagnanHasi mepa yriia. [loBopoT Touku BOKpyT Hayajaa koopauHat. OnpeneneHue 2

(GyHKLIUM TPOU3BOJILHOIO | CHHYyCa, KOCHHYCA, TAHI€HCA M KOTaHreHca. 3HAKH CHHYCa, KOCHHYCa, TaHTCHCA W

yria, yucina. PaguaHHas ¥ | KOTaHT€HCA 10 YETBEPTSIM. 3aBUCHMOCTh MEXTy CHHYCOM, KOCUHYCOM, TAHT€HCOM H

rpajgycHas Mepa yria KOTAHI'€HCOM OJIHOT'O U TOTO XK€ yIiia
B TOM uMciie, NpAKTUYECKUX 3aHATHI 2
I13 Ne 21 PapuanHas u rpajycHasl Mepa yria 2

Tema 5.2 Copeprxkanue yueOHOro mMarepuana 4

OcHoBHbIE 23 Tpuronomerpu4eckue Tox1ecTBa. CUHYC, KOCUHYC, TAHT€HC U KOTAHT'€HC YIJIOB 2

TPUTOHOMETPUUYECKHE o U - o.. PopMyIIbl IPUBEICHUS

TOXKIECTBA. B Tom uncie, npaKTHYECKUX 3aHATHI 2

DopMyIIbI IPUBEICHUS I13 Ne 22 OcHOBHbIE TPUTOHOMETPUUECKHE TOKAECTBA 2

Tema 5.3 Coneprkanue yueOHOro Marepuana 6

Cunyc, kocuHyc, TaHreHc | 24 Cymma u pa3HocTh cmHycoB. CyMMa M pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC 2

CyMMBbl M Pa3HOCTM JBYX | nBoiiHoro yrma. @opmynbl MOJIOBUHHOTO yria. [IpeoOpa3oBaHusi CyMMBI

YIJIOB TPUTOHOMETPUUYECKUX (YHKIUN B MNPOU3BEACHUE U IPOU3BEIACHHUS B CYMMY.

Cunyc U KOCUHYC | Bblpa)keHHe TpUrOHOMETpUYECKMX (YHKIMH dYepe3 TaHNeHC MOJOBUHHOIO

IBOMHOrO ymia. MopMylbl | apryMeHTa.

IOJIOBHHHOT'O yIJIa B ToM uncie, NpaKTHYeCKUX 3aHATHH 4
I13 Ne 23 TlpeoGpa3oBaHusi MPOCTEHIINX TPUTOHOMETPHUUECKHUX BhIpAKEHUN 2
[13 Ne 24 IlpumeHeHHe TPUTOHOMETPUUYECKUX GopMyNn Uil TpeoOpa3oBaHUs 2
BBIPAKEHUU

Tema 5.4 Copeprxanue yueOHOTO MaTepuasa 2

Qynkuuy, HX CBOMCTBA. | 25 OO0aacTh omnpefejJieHMss W MHOKeCTBO 3HadyeHMii ¢yHkuuii. YETHOCTS, 2

CriocoOsl 3aJlaHus | HEYETHOCTb, NEPUOANYHOCTh PyHKIUN. CriocoObI 3ajaHus GYHKIIMMA

GbyHKII

Tema 5.5 Copeprxanue yaeOHOTO Marepurana 2

Tpuronomerpuyeckue 26 OOaactb ompenesieHHMss W MHOMXKECTBO 3HAYEHMH TPHUIOHOMETPHYECKHUX 2

GyHKIMHU, UX cBoicTBa U | pyHKumii. YTHOCTD, HEUETHOCTD, IEPUOAMYHOCTH TPUTOHOMETPUIECKUX (PYHKITHIA.

rpaduxu CoiicTBa 1 rpaduku GyHKIMH y =cos X, y =sin X, y =tg X, y = ctg X.

Tema 5.6 Copeprxanue yaeOHOTO Marepurana 2
B ToM uncie, NpaKTHYeCKUX 3aHATHH 2

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07,IIK 1.4
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[TpeoOpaszoBanue

I13 Ne 25 IlpeoGpa3zoBanue rpauKOB TPUTOHOMETPUIECKUX (PYHKITHIA

rpaduKoB Cxarue U pacTspkeHue rpa)ukoB TPUTOHOMETPUYECKUX (QYHKIUH.

TPUTOHOMETPUUYECKUX

GbyHKIUN

Tema 5.7 Ilpogheccuonanvho-opuenmuposannoe cooepicanue (cooeprcanue RPUKIAOHO20 2

Onucanue Mo0yns)

IIPOU3BOACTBEHHBIX 27  MHcnoab30oBaHHe  CBOMCTB  TPUIOHOMETpPHYeCKHX  (QYHKOMHA B 2

IIPOLECCOB € IIOMOILBIO | Mpo(heCCHOHAIBHBIX 3a/1a4ax

rpaduKoB GyHKIUH

Tema 5.8 Coneprkanue yueOHOTO Marepuala 2

OObparHble 28 O6paTHble TpUroHoMeTpuUeckue pynkuuu. Mx croiictBa u rpaduku 2

TPUTOHOMETPUUYECKHE

byHKIIH

Tema 5.9 Coneprkanue yueOHOTro Marepuana 8

Tpuronomerpuueckue 29 IlpocTeiilne TPUrOHOMETPUYECKHE YPABHEHHS 2

YPaBHEHHMS U HEPABEHCTBA | YpaBHEHHE COSs X = a. YpaBHEHHeE sin X = a. YpaBHeHHe tg X = a, ctg X = a.
30 ITpocreiimme TPUTOHOMETPHYECKHE HEPABEHCTBA 2
B Tom uncie, NpAKTHYECKUX 3aHATHI 4
I13 Ne 26 Pemienne npocTeiyx TPUTOHOMETPUYECKUX YPAaBHEHUI 1 HEPABEHCTB 2
I13 Ne 27 Pemienne TpMroHOMeTPHYECKUX YPABHEHUH 2
Pemenne TpUrOHOMETPUYECKMX YPAaBHEHMHM OCHOBHBIX THIIOB: IPOCTEHIINE
TPUTOHOMETPUYECKUE YpaBHEHMs, CBOJSIIMECS K KBaJIpaTHBIM, pellaeMble
pa3I0KEHUEM HAa MHOXKHUTEIH, OTHOPOJIHBIE.

Tema 5.10 Copeprxkanue yueOHOTro Marepuana 2

Cucremsl B ToM 4ncie, NpaKTHYEeCKUX 3aHATHH 2

TPUTOHOMETPHUECKUX I13 28 Cuctembl NpOCTEHIINX TPUTOHOMETPUUECKUX YPABHEHHI 2

yYpaBHEHUN

Tema 5.11 Copeprxanue yaeOHOTO Mareprana 2

Pemenne 3amady. OCHOBBHI | B ToM umciie, NpaKTHYeCKUX 3aHATHI 2

TPUTOHOMETPHH. I13 Ne 29 KonTpoabnas pabora Ne 5 2

Tpuronomerpuyeckue [IpeobpazoBanue TPUTOHOMETPHUECKHUX BBIPAKEHUM. Pemenne

Qynxuum TPUTOHOMETPUUYECKUX YPABHEHHMI M HEPABEHCTB B TOM YMCJIE C HCIOJb30BAHUEM
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| cBoiicTB (yHKIHI

Paznena 6. KommiekcHbie yuciia 6
Tema 6.1 ConepkaHre yueOHOTO Marepuasa 4 OK-01, OK-02,
Komiuiekcurlie yncia 31 IlonsiTHEe KOMILJIEKCHOTO YK cia. ConpsiKEHHbIE KOMIUJIEKCHBIEC YHCIIa, MOYJIb U 2 OK-03, OK-04,
apryMeHT KOMIUIEKCHOro uyucia. @dopma 3amucu  KOMIUIEKCHOTO — 4uCia OK-05, OK-06,
(reomeTpuuecKasi, TPUTOHOMETPUYECKas, aareopandeckas). OK-07
B TOM uMciie, npaKTUYECKUX 3aHATHI 2
I13 Ne 30 Apudmernyeckue AeMCTBHSI C KOMIJIEKCHBIMU YHCIAMU 2
Tema 6.2 Coneprkanue yueOHOTro Marepuana 2
[Ipumenenue 32 BbIinojHeHHe pacyeToB € NOMOIIBI0 KOMIUIEKCHBIX 4mcesd. llpumepst 2
KOMIUIEKCHBIX YU CEI MCIIOJIb30BaHMS KOMIUIEKCHBIX YHCell
Pa3znes 7. YpaBHeHUsI M HEPABEHCTBA 28
Tema 7.1 ConeprkaHue yueOHOro Marepuaa 6
PaBHOCWIBHOCTB 33 PaBHOCWJIBHOCTHL ypaBHeHHlI W HepaBeHcTB. Omnpenenenus. OcCHOBHbIE 2
YPaBHCHHMI M HEPABEHCTB. | TEOPEMbI PAaBHOCHJIBHBIX NIEPEX0aX B YPaBHEHHIX U HEPABEHCTBAX.
O6mue meTonsl pemieHus | 34 O6uMe MeToAbl pelleHdsi YPaBHEHHi: Nepexoj] OT paBeHCTBa (DYHKLUH K 2
PaBEHCTBY apryMEHTOB JJsi MOHOTOHHBIX (YHKLIMHA, METOA pa3jokKEeHHUs Ha
MHOXKMTEJIH, METOJ BBEIECHUS HOBOW NepeMeHHOH, (pyHKIMOHAIbHO-TrpadudecKuii
METO
B Tom uncie, npaKkTHYeCKUX 3aHATHI 2
13 Ne 31 Pemienrie ypaBHEHUI M HEPABEHCTB 2 85_8 ;’ 85_8421’
Tema 7.2 Conepxanue yaeOHOro MaTepuasa 6 OK:O 5’ OK:O 6’
I'padpuuecknii MeTox | 35 OOmme MeTobl pelleHUs] HEPABEHCTB: IEPEX0]l OT CPaBHEHUs 3HAYCHHU 2 OK-07, K 1 4’
peuieHus YPaBHEHMH, | GYHKIUI K CpaBHEHHIO 3HAYEHUH apryMEHTOB JJIi MOHOTOHHBIX (YHKIUI, METOA ’ '
HEPABEHCTB MHTEPBAJIOB, PYHKIIMOHAIBHO-TpapUUeCcKUil METOI.
36 I'padguueckuii MeTO peLIeHNs] YPABHEHUI M HEPABEHCTB 2
B Tom yucjie, NPpaKTHICCKUX 3aHATHH 2
13 Ne 32 Penienue ypaBHEHHUI U HEpaBeHCTB rpauecKUM METOJIOM 2
Tema 7.3 ConepxaHnue yaeOHOro MaTepuasia 4
VYpaBHenus u HepaBeHCTBA | 37 Omnpenesnenue moayiasi. Packpeite Momyns mo ompeneneHuro. IIpocreiimme 2

C MOZyJeM

YpaBHCHHUA U HECPABCHCTBA C MOAYJICM. HpI/IMeHeHI/Ie PaBHOCHUJIBHBIX TIEPCXOHAOB B
OMPECACIICHHBLIX THIIAX ypaBHeHI/Iﬁ 1 HCPABCHCTB C MOYJIEM
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B ToM 4ucie, npaKTHYECKHUX 3aHATHH

I13 Ne 33 Pemienue ypaBHEHUN U HEPABEHCTB C MOJIYJIEM

Tema 7.4
VYpaBHEHHSI U HEpaBEHCTBA
C mapameTpaMu

Cozeprkanue y4eOHOro Marepuasia

38 3nakomcTBO ¢ mapamerpoM. lIpocreiiliie ypaBHEHUS W HEpPABEHCTBA C
napameTpom

NN

B ToM yncie, NpaKTHYECKNX 3aHATHH 2
I13 No 34 Pemienue ypaBHEHU U HEPABEHCTB C MapaMeTpaMu 2
Tema 7.5 Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue NPUKIAOHO20 4
CocraBiieHHEe U pELICHUE | MOOY/IA)
npodecCHOHANBHBIX 33134 | B TOM 4nciie, NPAKTHYECKUX 3aHATHI 4
C IIOMOIIIBIO YPaBHEHUI 13 Ne 35 Penrenue TeKCTOBBIX 3a7a4 MNPOGECCHOHATBLHOTO COMEP>KaHuUs 2
13 Ne 36 Perienne TEKCTOBBIX 3a/1a4 TPO(HECCHOHAIBHOTO COACPIKAHUS C TOMOIIIBIO 2
ypaBHEHUH
Tema 7.6 Copeprkanue yueOHOro mMarepuana 4
Pewmenue 3ama4. | 39 O0mme MeTOAbI pellleHUs1 yPAaBHEeHMIl. YpPaBHEHUS U HEPABEHCTBA C MOAYJIEM U 2
VpaBHEHMs U HEPABEHCTBA | C IMapamMeTpaMu
B Tom qucjie, NPaKTHICCKUX 3aHATHH 2
I13 Ne 37 KonTposnbHas pabota Ne 6 2
Pasznea 8. [IpouszBogHas GpyHKIIMHU, ee TPUMEHEHHE 32
Tema 8.1 Conepxanue yaeOHOro MaTepuasa 4
[TonsaTne pou3BOAHON. | 40 OnpeneseHue MPOU3BOAHOI 2
@opmynel . mpasuia | OnpezneneHne YUCIOBOW MOCIENIOBATENILHOCTH U cIOCo0b! ee 3amaHus. CBoiicTBa
nuddepeHrpoBaHus YUCJIOBBIX TMOCJeA0BaTeNbHOCTeN. OnpeneneHue mnpezesia MocaeqoBaTeIbHOCTH.
Breruncnenne  mpenmenoB  mocnenoBarenbHocTed.  [Ipemen  QyHkumm - Ha OK-01, OK-02,
oeckoneunoctu. [Ipenen Gynkmuu B Touke. [Ipupamenue aprymenta. [Ipupamienue OK-03, OK-04,
byukuuu. 3amadd, TOPUBOASIIME K TMOHATHIO NpPou3BOAHOH. OmpenencHue OK-05, OK-06,
IPOM3BOJHON. AJITOPUTM OTBICKAHHSI TPOU3BOTHON OK-07,IIK 1.4
B ToM uncie, NpaKTHYeCKNX 3aHATHH 2
I13 Ne 38 HaxoxxieHre NpOM3BOAHOM cTeNeHHOM QpyHKIMK 2
Tema 8.2 Copeprxkanue yaeOHOTO Marepurana 4
41 ®opmyasl tudpdepennuposanns. llpaBuia tndpepennupoBanus 2
B Tom yucjie, NPaKTHICCKUX 3aHATHH 2
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[IpousBoanbie cymmsl, | 113 Ne 39 IIpasuna nuddepenupoBanus 2
pa3sHOCTU  IIPOU3BEACHUS,
4acTHOT'O
Tema 8.3 Copeprxkanue yaeOHOTro Marepraa 2
[IpousBonnbie B Tom uncie, npakTHYECKUX 3aHATHI 2
TPUTOHOMETPUYECKUX I13 Ne 40 IIpousBoaHAas CJIOKHOM (PYyHKIMH 2
¢Gynxuuii.  IIpomssomHas | Onpenenenue ciaoxuol GpyHkuun. [Ipou3BogHAsS TPUTOHOMETPUYECKUX (DYHKIIHUIA.
CIIOKHOUM (PYHKIUU
Tema 8.4 Copeprxanue yueOHOro mMarepuana 2
[TonsTue 0 | 42 IlousiTue HenpepbIBHOI (yHKUHU. CBoiicTBa HenpepbiBHON (QyHKIUH. CBS3b 2
HETPEPBIBHOCTH (DYHKIUH. | MY HENPEPHIBHOCTHIO U TUPPEPCHIUPYEMOCThIO (QYHKIIMH B TOYKE. AJITOPUTM
Merton MHTEpBaJIOB peleHus HEPaBEHCTB METOJIOM HHTEPBAJIOB
Tema 8.5 Copeprxanue yueOHOro mMarepuana 4
I'eomerpuueckuin U | 43 T'eomerpuyeckuii M (U3HYECKHIl CMBICI NPOM3BOAHOM. [eomerpuueckuit 2
busznueckuii CMBICJI | CMBICI MIPOU3BOAHON (PYHKIMU — YIIOBOM KO3(PPHUIMEHT KacareabHOW K rpaguky
MIPOU3BOIHOM GyHKIME B TOYKE. YpaBHEHHE KacarelbHOW K Tpaduky (QYyHKIUU. AJTOPUTM
COCTaBJICHHUs YpaBHEHUs KacareslbHOM K rpaduky pyHkuun y=f(x)
B Tom YUucjie, NPAKTHICCKUX 3aHATHH 2
I13 Ne 41 I'eomeTpuyecKkuii cMbICT IPOU3BOIHON (DYHKLIUHU 2
Tema 8.6 Copeprxkanue yueOHOTro Marepuana 2
dusnyecku CMBICT | B TOM 4ncie, NpaKTHYeCKUX 3aHATHH 2
HPOU3BOHON B | II3 Ne 42 ®dusnueckuii (MeXxaHM4YeCKHii) CMBICI NMPOU3BOAHOH — MTHOBEHHAs 2
npodeccuoHaIbHbBIX CKOpPOCTh B MOMEHT BpeMeHHU t: v =S’ (1)
3aj1a4ax
Tema 8.7 ConepxaHnue yueOHOro MaTepuasa 4
MonoronHoCTh  (QyHKIUH. | 44 Bo3pacTanue u yobiBaHue (PyHKIHMH, COOTBETCTBHE BO3PACTAHUS U YOBIBAHHSI 2
Touku 3xcTpeMyma ¢GyHKIMM 3HaKy MOpou3BogHOW. I[loHsATHE TNPOM3BOAHON BBICIIEro MOPSJIKA,
COOTBETCTBHE 3HaKa BTOPOIl MPOU3BOJHON BBIMYKJIOCTH (BOTHYTOCTH) (PyHKLIMU Ha
oTpe3ke. 3a7ayd Ha MAaKCUMyM U MUHUMYM. [IOHSTHE acHMOTOTBI, CIOCOOBI HUX
ornpeseNeHusl.
45 AaropuTm Hcciie0BaHusl (PYHKIMM M MOCTPOEHHs ee rpa)uKa C IOMOIIbIO 2

pou3BOAHON. JIpoGHO-1HMHelHas QyHKIUS
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Tema 8.8 ConeprkaHre yueOHOTO Marepuasa 2
UccnenoBanne GyHKIMA U | B ToM uncie, npakTH4YecKUX 3aHATHIA 2
MoCcTpoeHue rpadukos I13 Ne 43 VccnenoBanue GyHKIIMH HA MOHOTOHHOCTB M IOCTPOCHHUE TPa(UKOB. 2
Tema 8.9 HaumbGonwsmee u | Copepkanue yaeOHOTro mMarepuasa 2
HauMEHblIIee 3HaueHUs | 46 HaxoxaeHnne HauOO0JbIIEro M HAMMEHbIIero 3Ha4eHnilt QyHKUMi, NoCcTpoeHue 2
GbyHKIIH rpaMKOB MHOTOWICHOB C UCIOJIb30BaHHEM alllapara MaTeMaTHUeCKOro aHaIn3a
Tema 8.10 Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue nPUKIAOHO20 2
Haxoxnenune MOo0yns)
OIITUMAJIBHOTO pe3yabTara | B Tom yucie, NPAKTHYECKHX 3aHATHH 2
C TIOMOINBLI MPOoU3BOAHOMU | IT3 Ne 44 HaumeHnbliee 1 HanOoJIbIee 3HAYCHHE (DYHKIMH 2
B ITPAKTHUYECKHUX 3aJlauax
Tema 8.11 Cojepkanne ydeOHOro Marepuana 4
Pemenne 3a1a4. | 47 @opmyabl U npaBuia auddepenuupoBanus. VccienoBanue (QyHKIUN C 2
ITpousBoaHas GyHKIMHU, €€ | HOMOIIIBIO IPOoKU3BOAHON. Hanboblliee 1 HaUMEHbIIee 3HaYEHUS (PYHKIUU
MIpUMEHEHHE B Tom uncie, npaKTHYECKUX 3aHATHI 2
I13 Ne 45 KonrposnbHas pabora Ne 7 2
Pa3nea 9. IlepsooOpasHasi pyHKIMH, ee IPUMEHEHHE 16
Tema 9.1 Copneprxanue yueOHOro MaTepuasa 4
ITepsooOpasHas (GyHknuu. | 48 3agauya 0 BOCCTAHOBJIEHMH 3aKOHA JIBWKEHHMSI 1O W3BECTHOl CKOPOCTH. 2
[TpaBuna HaxoxaeHus | [lonstue uHTerpupoBaHus. (O3HAaKOMJIIEHME C TOHATUEM HMHTErpaja U
epBOOOPA3HBIX nepBooOpazHoit 11 pyHkuuu y=f(x). Pemenue 3agau Ha cBsi3b NEPBOOOPA3HOM U ee
IPOM3BOJIHOM, BBIYHMCIICHHUE IEPBOOOpa3HON AJisl JaHHON (YHKLIUH.
49 Ta6auma ¢opmya I HAX0XKIeHHs MepBOoOpa3HbIX. l3ydeHnue mpasuiia 2 OK-01, OK-02,
BBIYUCIICHHSI TEpBOOOPa3HOM OK-03, OK-04,
Tema 9.2 Conepxanne yaeOHOTO MaTepuaia 2 OK-05, OK-06,
IInomane KpuBONMHEWHOH | 50 3agaum, npuBoOASIIUE K MOHATHIO ONPeIeJIEHHOT0 HHTErPaJia — O BHIYUCICHUN 2 OK-07
Tpaleuu. @opMyna | oA  KPUBOJMHEHHON Tpamenuu, O TepeMeleHur TOdkd. [loHsTHe
Herotona — JleitOnuma OTIpeIeIEHHOTO HHTerpaja. ['eoMeTprudeckuii 1 GU3NIECKHi CMBICT OTIPEIEIEHHOTO
unTerpana. @opmyna Herorona— JleiiOHuna
Tema 9.3 ConepxaHnue yueOHOro MaTepuaa 4
Heonpenenennsiii U | B TOM 4ucie, IPAKTHYECKUX 3aHATHI 4
onpeaenaeHHbi uaTerpansl | I13 Ne 46 BrrunciieHre HEOPEIEICHHOTO HHTErpaia 2
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I13 Ne 47 Beruucnenue onpeieIEHHOTO HHTerpaia 2
Tema 9.4 Copeprxkanue yueOHOTO MaTepuasa 2
ITonsTne 00 | 51 TeomeTpHYeCKHii CMBICJI OMPEIETEHHOr0 HHTErpaia 2
OTpe/IeICHHOM HHTerpase
Kak II0LIaIn
KPUBOJIMHEHHOMN Tparenuun
Tema 9.5 Ilpogheccuonanvno-opuenmuposannoe cooepicanue (cooeprcanue NPUKIAOHO20 2
OrnpenesieHHbIN UHTETPA B | M0OOY/15)
KU3HU B Tom qucjie, NPaKTHICCKUX 3aHATHH 2
I3 Ne 48 T'eomerpmueckuii CMBICJI ONpeAeJeHHOro uHTerpajga. Popmyna 2
HproTtona - JleiitOuua.
Pemenue 3a1a4 Ha NpUMEHEHUE UHTETpaja AJis BhIYUCICHUS PU3NYECKUX BEIUYUH
Y II0IIAen
Tema 9.6 Copeprxanue yueOHOro mMarepuana 2
Pemenne 3a7a4. | B Tom uncie, npakTH4YeCKUX 3aHATHI 2
ITeppooGpasnas ¢ynkuun, | I13 Ne 49 Konrposanbnas pagora Ne 8 2
ee MpUMEeHEeHNe ITepBoobOpaznas ¢pynkuun. [TpaBuia HaxoxaeHus nepBooOpa3HbiX. Ee npumeHeHune
Pa3nes 10. MHo:xkecTBa. JjieMeHThI TeoOpHHu rpadoB 8
Tema 10.1 Copneprxanue yueOHOro MaTepuasa 2 OK-01, OK-02,
MHoxecTBa 52 Tlonusitue MmuoxkecTBa. [TonMHOokecTBO. Orieparii ¢ MHOKECTBAMU 2 OK-03, OK-04,
Tema 10.2 ITpodeccroHaIbLHO-OPHEHTHPOBAHHOE Co/iepKaHue (ColepKaHue MPUKJIIATHOTO 2 OK-05, OK-07
Onepanuu ¢ MHOXECTBAMH | MOIYJIsSA)
B Tom qucjie, NPaKTHICCKUX 3aHATHH 2
I13 Ne 50 Onepaunn ¢ MHOXkecTBaMHU. PellieHne npukiiagHbIX 3a1a4 2
Tema 10.3 Cojepkanne y4eOHOro Marepuana 2
I'pader 53 IlousiTue rpadga. Cea3Hbli rpad, AepeBo, LUK rpad Ha MIOCKOCTH 2
Tema 10.4 Coneprkanne yaeOHOro MaTepuaa 2
Pemienue 3a7a4. | B ToM 4ncie, npakTu4ecKuX 3aHATHIA 2
Mnosxectsa, I'pader n ux | I13 Ne 51 KonTposabnas padora Ne 9 2
MPUMEHEHHE Onepanuu ¢ MHOXecTBaMH. OnucaHue peaibHbIX CUTYaIil ¢ TOMOILIbI0 MHOKECTB.
[TpumeHeHue rpadoB K pelIeHHIO 3a1a4
Pa3nea 11. Dy1eMeHTbl KOMOMHATOPUKH, CTATUCTHUKHU U TEOPHHU BEPOATHOCTE 20
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Tema 11.1 CopepxaHue yaeOHOro Marepuaa 4

OcHoOBHbIE noHATHs | 54 [lepecTaHOBKM, pa3MellleHHs], COUETAHMS. 2

KOMOMHATOPHUKHU B ToM umciIe, MPAKTHYECKUX 3aHATHI 2
I13 Ne 52 Beruucnenue hopmyi KOMOMHATOPHKH 2

Tema 11.2 Cogeprkanne ydeOHOro Marepuasa 4

CoOsbiTHE, BEPOATHOCTH | 55 CoBMeCTHBIE M HeCOBMeCTHbIe cOObITHA. TeopeMbl O BEPOATHOCTH CYMMBI 2

coObiTus.  ClokeHHue U | COObITHI. Y CIIOBHAS BEPOSITHOCTh. 3aBUCUMbIC U HE3aBUCHMBbIC COObITHS. TeopeMbl

YMHOYKEHUE BEPOATHOCTEN | O BEPOSITHOCTH IPOM3BEICHUS COOBITHI.

B Tom uncie, npaKTHYECKUX 3aHATHI 2
I13 Ne 53 BriuucineHnue BeposSITHOCTEN 2

Tema 11.3 Ilpogpeccuonanvno-opuenmuposannoe cooepircanue (cooepricanue nPpuKiIaAOHo20 2

BepositHOCT B | M0Oyns)

po¢eCCHOHATBHBIX B ToM 4ncie, NpaKTHYEeCKUX 3aHATHH 2

3amadax I13 Ne 54 OtHocuTe/sbHAst 4YacToTa COOBITHS, CBOMCTBO €€ YCTOWYMBOCTH. 2
Cratuctuyeckoe onpezeneHre BeposiTHOCTH. O1ieHKa BEpOsSTHOCTH COOBITUS

Tema 11.4 CopepxaHue yaueOHOro MaTepuana 2

JluckpetHas  ciy4aiiHasg | 56 Buabl ciaydaiiHbix BeJuunH. OnpesieneHne TMCKPETHON CTydaifHOW BEIMYHHEI. 2

BEJIMYNHA, 3aKOH €€ | 3aKOH pacIpeleleHus] AMCKPETHOM CilydallHOM BenuuuMHbl. Ee uuncioBble

pacnpezeneHus XapaKTepUCTUKU

Tema 11.5 Copneprkanue yueOHOro MaTepuaa 2

3agaun  MmareMaTuueckoil | 57 BapuauumoHublii psin. [loauron gactor u ructorpamma. CTaTHCTHYECKHE

CTaTUCTUKH XapaKTEePUCTHKH psiia HAaOIr01aeMbIX JaHHbBIX

Tema 11.6 Ilpogheccuonanvno-opuenmupoeannoe cooepyicanue (cooeprcanue NPUKIAOHO20 2

CocraBieHue TabnuL WU | M0OYy/s)

JrarpamMM Ha IIpaKTHUKE B ToM unciae, NPpaKTHYECKUX 3aHATHH 2
I13 Ne 55 TIlepBuuHas 00paboOTKa CTaTUCTMYECKHX MHaHHBIX. [paduyeckoe ux 2
npejcTaBieHne. HaxoxieHne cpeJHuX XapaKTepUCTHK, HAOII0aeMbIX JaHHBIX

Tema 11.7 Cogepkanne y4eOHOro MaTepurana 4

Pemenue 3a1a4. DneMeHTsl | 58 D1eMeHTh KOMOUHATOPUKH, CTATUCTHKH H TEOPUHU BEPOSITHOCTEH 2

KOMOMHATOPHKH, OnemeHTbl KoMOMHAaTOpukH. CoObITHE, BEPOSTHOCTH coOObITHA. CrokeHue u

CTAaTUCTUKM U  TCOPHU | YMHOKEHHE BEPOSTHOCTEH

BEPOATHOCTEMN B Tom uncie, npaKTHYECKUX 3aHATHI 2

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-07
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| I13 Ne 56 KourponsHas pa6ora Ne 10

Pasnesn 12 Ilpsimble ¥ MJI0CKOCTH B IPOCTPAHCTBE 20
Tema 12.1. ConepkaHre yueOHOTO Marepuasa 2
OcHoBHbIE nouATus | 59 Ilpeamer crepeomerpuu. OCHOBHBIE MOHATUS (TOYKa, MpsiMasi, MJIOCKOCTbD, 2
CTEPEOMETPHHU. npoctpadHcTBo).  OCHOBHbIE — akcMOMBI  crepeomerpun.  Ilepecekatromiuecs,
Pacnionoxenue NpsAMBIX M | mapajulelbHbIE W CKpElIMBAoIIMecs  TmpsMble. [Ipu3Hak W CBOMCTBO
IIJIOCKOCTEHN CKpeLIMBAOIIUXCS NPsIMbIX. OCHOBHBIE TPOCTPAHCTBEHHBIE (DUTYPHI.
Tema 12.2. Copeprxkanue yueOHOro mMarepuana 6
ITapannensHocTh npsAMBIX, | 60 [apannenbHbie npsiMas U WIockocTh. Onpenenenue. [Ipusnak. CoiicTBa (c 2
OpsAMOl M IUIOCKOCTH, | moKa3zaresbeTBOM). [lapasutenbubie miockoctu. Onpenenenue. [Tpusnak. CBoiicTBa
IIJI0CKOCTEH (c TOKa3aTeIbCTBOM).

61 Terpasnp u ero 3iementsnl. [lapamnenenunen u ero snemeHtsl. CBOMCTBa 2

MIPOTHBOIIOJIOKHBIX T'paHell ¥ [uaroHasiel napasuieienumnesa.

B Tom qucjie, NPaKTHICCKUX 3aHATHH 2

I13 Ne 59 Tlocrpoenue ceuenuii. Penenne 3amay. 2
Tema 12.3. Copeprkanue yueOHOro mMarepuana 2
[leprieHAUKYISIPHOCTH 62 Ilepnenaukyasipubie npsimble. [lapamienbHble IpsMble, EPIEHAUKYISPHbIE K 2
MPSIMBIX, TIPSIMOU U rutockocTH. [Ipu3HaK nmeprneHaAuKyIIpHOCTH MPSIMOM U TUIOCKOCTH. Jl0Ka3aTebCTBO.
IIJIOCKOCTH, IJIOCKOCTEN [lepnennukynssp u HakioHHasg. IlepneHaukynspHble TIUIOocKOocTH. [Ipu3Hak

NEePHEHANKYIIPHOCTH IUIOCKOCTEN. Jl0Ka3aTrenbCeTBo.

PaccTosiHUsl B IPOCTpaHCTBE
Tema 12.4. ConepxaHue yueOHOro MaTepuasa 4
Teopema 0 Tpex | 63 Teopema o Tpex nepneHaAuKyjaspax. Jloka3arenabCcTBo. 2
NEPIECHINKYIIpax B ToM 4ncie, NpaKTHYeCKUX 3aHATHH 2

I13 Ne 60 Yroa mesxkay npsaMoii ¥ IJIOCKOCTBIO. YTOJI MEXIY TUIOCKOCTSIMH 2
Tema 12.5. Ilpogheccuonanvno-opuenmuposannoe cooeprcanue (cooeprcanue RPUKIAOHO20
[TapasnnensHbIe, M00yns) 4
NEPIECHINKYIISIPHBIE, B ToM 4nciIe, NPAKTHYECKHX 3aHATHH 4
ckpemmBarommecs npameie | I3 Ne 57 Axcuombl cTepeoMeTpHH. 2

I13 Ne 58 IlepneHAUKYJISAPHOCTH NMPAMOI M IUIOCKOCTH, NApauIeNbHOCTD ABYX 2

NPSMBIX, EPIEHIUKYISPHBIX TNIOCKOCTH, NEPIEHIUKYISIPHOCTD TJIOCKOCTEH
Tema 12.6. Copeprxanue yaeOHOTO Marepurana 2

OK-01, OK-03,
OK-04, OK-07
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Pemenue 3anay. Ilpsmeie u
IUIOCKOCTH B IPOCTPAHCTBE

Pacnionokenue npsMbIX M IUIOCKOCTEH B MPOCTpaHCTBE. IlepneHauKkyinsspHOCTh U
NapaJuUIeIbHOCTD NPSMBIX U IIOcKocTer. CKpemmBaromuecs npsiMple

I13 Ne 61 KontpoJibnas pagora Ne 11

Pasnesn 13. KoopanHarbl 1 BEKTOPbI 16
Tema 13.1 ConeprkaHre yueOHOTO Marepuasa 4
JlekapToBEl KOOpAMHATEI B | 64 JlekapToBbI KOOpPAMHATHI B mpocTpaHcTBe. [lpocreiimme 3agadn B 2
npocrtpancTse. Paccrosnue | koopauaarax. PaccrosHue Mexly TBYMsl TOUKaMH, KOOPJMHATHI CEPEIMHBI OTPE3Ka
MEXAY JOBYyMS TOYKaMH. | B Tom unciie, NpakTHYeCKUX 3aHATHIA 2
Koopnunarst cepeaunsnl | [13 Ne 62 IIpocreiiiiye 3aauu B KOOpAUHATAX 2
OTpe3Ka
Tema 13.2 Copeprxanue yueOHOro mMarepuana 6
Bekropel B ipoctpancTse. | 65 Bektopbl B nmpoctpancTBe. CIOKEHHE W BBIUMTAHHE BEKTOPOB. YMHOKEHHE 2
Yron Mexay BEKTOpamu. | BekTopa Ha uncio. KoMmruianapabeie BeKTopbl. CKaIsIpHOE IPOM3BEICHUE BEKTOPOB.
CrkansipHOoe TNpOU3BEICHUE | 66 Pa3iioikeHHe BEKTOpPa MO TPeM HEKOMILIAHAPHBIM BekTopam. KoopmuHarsl 2
BEKTOPOB BEKTOpa, CKaJsipHOE IIPOU3BEIACHUE BEKTOPOB B KOOPAMHATAX, Yrojl MEXIY
BEKTOpPaMH, Yrojl MEXJIy HNpsIMOM U IIOCKOCTBIO, YOl MEXAY IJIOCKOCTSIMHU.
YpaBHEHME IIOCKOCTH. [ €OMETPUUECKUI CMBICI ONPEAEIINTENS 2X2
B Tom qucjie, NPaKTHICCKUX 3aHATHH 2
I13 Ne 63 BekTopsl B IPOCTPAHCTBE 2
Tema 13.3 Ilpogheccuonanvno-opuenmuposannoe cooepicanue (cooeprcanue NPUKIAOHO20 4
IIpaxTko- Mmooyns)
OpHUEHTHpPOBaHHbIE 3ana4yd | 67 KoopamHaTHasi IUIOCKOCThb. BplunciieHHEe pacCTOSHUNW M TUIOHIAEeH Ha 2
Ha KOOpAMHATHOM | miockocTu. KomyecTBeHHbIE pacueThl
IIOCKOCTH B Tom uncie, npaKkTHYeCKUX 3aHATHI 2
I13 Ne 64 Brruncnenue pacCTOSIHUN U TJIOMIAJIEN Ha TUIOCKOCTH 2
Tema 13.4 ConepxaHnue yaeOHOro MaTepualia 2
Pemenne 3371a4. | B ToM 4ucie, NPAKTHYECKUX 3aHATHIH 2
KoopauHars! u BEKTOPBI IT3 Ne 65 KontponbHas padora Ne 12 2

JlexkapToBBI KOOPJMHATHI B TIPOCTpaHCTBE. BekTopsl B mpocTpancTBe. ClioKeHHE U
BBIYUTAHWE BEKTOPOB. YMHOKEHHE BEKTOpa Ha 4ucio. KoMmIuiaHapHble BEKTOPBI.
CkanspHoe  TpPOW3BEACHHWE BEKTOpOB. PasnmokeHme BeKTOpa TIO  TpeM
HEKOMIUIaHapHBIM BekTopaMm. Ilpocreiimue 3amaun B koopauHarax. KoopauHarsl

OK-02, OK-03,
OK-04, OK-07,
I[IK 1.4

46




BEKTOpa, PACCTOSHHUE MEKIy TOYKAMM, KOOPAUHATHI CEPEIUHBI OTPE3KA, CKAIIPHOE
[IPOU3BEACHUE BEKTOPOB B KOOPAMHATAX, Yroll MEXAY BEKTOPAMH, YIOJI MEXKIY
IIPSIMOM M INIOCKOCTBIO, YTOJI MEKY IUIOCKOCTSIMHU

Pasznen 14. MHOTOrpaHHMKYU M TeJIa BPpAlleHU s 38
Tema 14.1 ConeprkaHre yueOHOTo Marepuasa 2
Bepuunsl, pebpa, rpanu | 68 [lonsitue MHOrorpannuka. Ero sjeMeHTsI: BEpIIUHbL, peOpa, rpaHu. J{naronass. 2
MHOT'OTpaHHHUKA Ceuenue. Boinykiible ¥ HEBBIYKJIbIE MHOTOTPAaHHUKHU

Tema 14.2 Copeprxkanue yueOHOro mMarepuana 2
[Tpusma, ee | 69 Ilonsitue npusmbl. Ee ocHOBaHus 1 O0KOBBIE TpaHu. Beicora mpusMmel. [Ipsvas u 2
COCTaBIIAIOIINE, CEYCHHUE. | HaKJIOHHas npusMa. [IpaBunpHas npusma. Ee ceuenue

[IpsmMas w mnpaBwiIbHAs

MIPU3MBI

Tema 14.3 Coneprkanue yueOHOTro Marepuana 2
[Tapamienenunen, Ky0. | 70 IMapannenenunen, CBOWCTBA MPSIMOYTOJILHOTO Mapaienenunena, kyo. Ceuenue 2
Ceuenue Ky0Oa, | KyOa, mapasuiesienumneaa

napajuiesienunesna

Tema 14.4 ConeprkaHue yueOHOTO Marepuaa 2
[Inpamupa, ee | 71 IImpamuaa u ee 3jaemeHThl. CeueHue nupamujbl. [IpaBuibHas nupaMuja. 2
COCTAaBIIAIOLIME, CEYEHHE. | YceueHHass MUpaMuIa

[IpaBunpHass  nupamuja.

YcedeHHas nupaMuia

Tema 14.5 Copeprxkanue yueOHOTro Marepuana 2
boxkoBas U roJjiHas | B Tom 4mnciie, NpaKTHYECKUX 3aHATHI 2
MTOBEPXHOCTh npu3mbl, | [13 Ne 66 Ilnomans 60koBO M MOMHON MOBEPXHOCTH MPU3MBbI, TUPAMUIbI 2
MAPaMU b

Tema 14.6 Copeprxanue yaeOHOTO Marepurana

CummeTtpust B KyOe, | 72 CuMMeTpHUsi OTHOCHTEIILHO TOYKH, MPSIMOH, MIOCKOCTH. CHMMETpPHUS B KyOe, 2
napajuiesienuIese, npusMe, | mapasuiesenurnese, npuMe, NupaMmue

nupaMuJie

Tema 14.7 Ilpogheccuonanvho-opuenmuposannoe cooepiycanue (cooeprcanue NPUKIAOHO20 2
[Ipumepsl cuUMMETpUN B | M0OOY1:)

npodeccun 73 CumMeTpus B IPUpOJe, APXUTEKTYpPe, TEXHUKE, B ObITY 2

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
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Tema 14.8 ConeprkaHre yueOHOTO Marepuasa 2
[IpaBuibHbIE B ToM 4ncie, NPaKTHYECKUX 3aHATHH 2
MHOTI'OI'PAHHMKH, ux | [I3 Ne 67 IloHdarue mnpaBUIBLHOIO MHOrorpaHHuka. CBOHCTBa IpaBUIIbHBIX 2
CBOMCTBa MHOT'OI'PaHHHUKOB
Tema 14.9 ConeprkaHre yueOHOTO Marepuasa 4
Hununnp, ero | 74 Iuaunap u ero 3aeMeHThl. CeueHne LWIMHIPA (IapajuleIbHOE OCHOBAHMIO U 2
cocrapisomue. Ceuyenue | ocu). Pa3BepTka HuIMHIpA
qUINHApa B Tom uncie, NPpAKTHYECKUX 3aHATHI 2
I13 Ne 68 Beruncienue 371€MEHTOB IWIMHAPA, MIONAb IOBEPXHOCTH 2
Tema 14.10 Ilpogheccuonanvno-opuenmuposannoe cooepicanue (cooeprcanue NPUKIAOHO20 2
Konyc, ero cocrasiustomue. | mModyisn)
Ceuenue koHyca B ToM uncie, NPaKTHYECKUX 3aHATHH 2
I13 Ne 69 Konyc un ero 3jieMenTbl. CeueHue KoHyca (IapajuiebHOe OCHOBAHUIO U 2
IpOXOJIsilliee Yepe3 BEPIINHY), KOHMUECKHe cedeHusl. Pa3BepTka koHyca
Tema 14.11 Coneprkanue yueOHOTro Marepuana 4
YcedeHHbIN KOHYC. | B ToM 4Hc/Ie, NPAaKTHYECKUX 3aHATHIL 4
Ceuenue yceueHHoro | I13 Ne 70 BpruncieHue 31eMeHTOB KOHYca, TUI0IIa (b TOBEPXHOCTH 2
KOHyCa I3 Ne 71 Yceuennslii koHyc. Ero oOpasytomas u Beicota. CeueHue ycedeHHOro 2
KOHYycCa
Tema 14.12 ConepxaHue yaeOHOro MaTepuasa 2
[lap u cdepa, ux ceuenus | 75 llap u cdepa. Bzaumuoe pacnonoxkenue chepsl u mwiockocti. CeueHne mapa, 2
cdepsl
Tema 14.13 Copeprkanue yueOHOTo Marepuana 2
[Tonarue 06 obveme Tena. | 76 TousTue 00 oobeme Tesaa. O6beM Kyba M MPSMOYTOIHHOTO MapalIeIeuIe a. 2
OTtHoleHue 00beMOB | OObeM mpu3Mbl 1 nuHHpa. OTHOLIEHHE 00bEMOB MOJOOHBIX Tell. [ eoMeTpuuecKuit
NOJJOOHBIX TeJl CMBICI OIIpENIENUTENS 3-T0 NopsiAKa
Tema 7.14 ConepxaHnue yaeOHOro MaTepuasia 2
O0BEMBI Hu Iomaay | B Tom yunciie, npakTH4YecKUX 3aHATHI 2
IIOBEPXHOCTEHU TeI I13 Ne 72 O6bembl nupaMuisl M KoHyca. O6bem miapa. [lnomaay noBepXxHoOCTel Tel 2
Tema 14.15 Copeprxanue yaeOHOTO Marepurana 2
KomOunamuu B Tom uncie, npakTHYeCKHUX 3aHATHI 2
MHOTOTpaHHMKOB ¥ TeJ | [13 Ne 73 KomOuHanum reOMETpUIECKUX TET 2
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BpalICHUs

Tema 14.16 Copeprxkanue yaeOHOTro Mareprana 2
I'eomerpuueckue B ToM 4ncie, NPAKTHYECKHUX 3aHATHH 2
KoMOMHanuu Ha npakTuke | 13 Ne 74 Mcnosb30Banue KOMOMHAIMI MHOIOrPAHHHUKOB M TeJI BPAIUEHUs B 2
MIPAKTHKO-OPUEHTHPOBAHHBIX 3a/1a9ax
Tema 14.17 ConeprkaHre yueOHOTro Marepuaa 2
Penrenue 3371a4. | B ToM 4ucie, NPpAKTHYECKUX 3aHATHIH 2
Mmuororpanaukn 1 Tena | I13 Ne 75 KonrTpoJabHas padora Ne 13 2
BpaIICHUA O06beMbl U TIONAIM TOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAIICHUS
IIpomexyTouHas aTTeCTALMSA, B TOM YHCJIe 18 OK 01, OK 03,
Kouncyabrauumn 1. Crenenu u kopau. CreneHHas, okasaTelbHas U Jorapupmudeckas QyHKINH 2 OK 04, OK 06,
2. OcHOBBI TpUTOHOMETPHUH. TpUroHOMeTpUYecKHe HYHKINU 2 OK 07
3.  DieMeHTHl TEOPUH BEPOSTHOCTEH M MAaTEeMAaTUYECKOW CTATUCTUKH 2
4. TlpousBonHas u nepBooOpasHas GyHKIHH 2
5. IIpsiMble ¥ TUIOCKOCTH B TIpocTpancTBe. KOOpAMHATEI  BEKTOPHI B 2
MIPOCTPAHCTBE
6. MHOrorpaHHHMKY | TeJa BPaAIICHUS 2
JIK3aMeH 6
Bcero: 320
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3. Yc/10BuUS peajiu3aliii NPorpaMmsl 0011eo0pa3oBaTeibHOM
AUCHHUIINHBI

3.1. TpeOoBaHusT K MHHHMAJIBHOMY MATEPHAIbLHO-TEXHHYECKOMY
o0ecreYeHu 0

Peanu3anus nporpaMMbl IUCHUIUIMHEI TpeOyeT HaMU4Yus ydeOHOTro KabuHeTa
MaTEeMAaTUKH.

O6opynoBanmne yueOHOro kabmHera:

- paboume MecTta OOy4aroIMXCS (CTOJNBI, CTYJbi) — II0 KOJUYECTBY
oOydJarommxcs;

- pabouee MecTo MpernoaaBaTes;

- KOMIUIEKT Y4eOHO-HATrJISIHBIX TTOCOOUIA;

- KOMIUTEKT 3JIEKTPOHHBIX BUEOMATEPHUATIOB;

- 3a/TaHMS 1711 KOHTPOJBHBIX PaboT;

- Mpo¢eCCHOHAITBPHO OPUCHTUPOBAHHBIC 33 TaHMUS;

- MaTepuasbl SK3aMeHa.

Texnnuyeckue cpeacTBa 00y4eHus:

- TEPCOHAJIbHBI  KOMNBIOTEP C  JIMIICH3UOHHBIM  MPOTPAMMHBIM
oOecIcUeHNEM;

- IPOEKTOP C IKPAHOM.

3.2. UndopmannoHHoe odecnevyeHrne 00ydeHus.

Jist peanuzauuu nporpamMmbl OuOiaMoTeuHblil Goun MHcTtutyTa nmeet
neyaTHble M BJEKTPOHHBbIE 00pa3oBaTelbHblE W HMH(MOPMALMOHHBIE PECYPCHI,
PEKOMEHIOBAHHBIE JUUISl MCIIOJIb30BAHUS B 00pa30BaTEIbHOM IIPOLIECCE, HE CTApILIE
IISITH JIET C MOMEHTA U3/IaHMS.

3.2.1 OcHOBHBbIC HICTOYHHUKH:
1. Marematuka: anreOpa W Hayajia MaTEeMaTHYECKOTO aHaIu3a,

reomeTpusi. Anrebpa u Hadaia MmaTeMatudeckoro anainuza. 10-11 kiaccel: yaeOHUK
JuTs1 00111e00pa30BaTeNbHBIX OpraHu3aInii: 0a30BbIN U yriTyOseHHbIN ypoBHH / [ A.
Amumog, FO.M. Komsirua, M.B. TkadeB u ap. - 3-e uza. - M.: IIpoceemenue, 2021.
-463 c.: uin.

2. Marematuka: anrebpa W Hayajia MaTEeMaTHYECKOTO aHaJIu3a,
reomerpusi. ['eomerpus. 10-11 knaccel: yueOHUK aiig 0OuIe00pa3oBaTEIbHBIX
opranu3auuii: 0a30Bbli U yriyonenHsiid ypoau / JI.C. AtanacsH, B.®. byTy30B,
C.b. KagomiieB u ap. — 3-e uzn. - M.: [IpocBemenue, 2021. — 255 c.: . - MI'Y-
TIKOJIE.

50



3. boromonos, H.B. [Ipaktuueckue 3anstus no marematuke. B 2 4. YacTp
1 : yue6. mocodbue s CITIO / H.B. boromornos. - 11-e uzna., nepepab. u gom. — M. :
FOpaiit, 2022. - 285 c. - Cepus : [Ipod. oOpazoBanme.

4, boromoiios, H.B. [Ipaktuueckue 3aHaTus no mareMatuke. B 2 4. Hacthb
2 : yue6. mocobue mist CIT1O / H.B. boromoinos. — 11-¢ u3z., nepepad. u gom. — M. :
FOpaiit, 2022. - 217 c. - Cepus : [Ipod. oOpazoBanmue.

3.2.2.J100JIHUTEJIbHbIE HCTOYHUKMH:

5. bammakoB, M.W. Marematuka : ydeOHuk / bammakoB M.U. —
Mocksa : KuoPyc, 2023. — 394 c¢. — ISBN 978-5-406-01567-4. — URL:
https://book.ru/book/935689 (mara oOpamenus: 09.05.2023). — Texker
AIEKTPOHHBIN.

6. bammakoB, M.U. Marematuka. [lpakTukyM : y4eOHO-IPAKTUUYECKOE
nocobue / bammakos M.U., DutuHa C.b. — Mocksa : KaoPyc, 2023. — 294 ¢. —
ISBN 978-5-406-05758-2. — URL.: https://book.ru/book/939104 (nata oOparenwus:
09.05.2023). — TekcT : 3JeKTPOHHBIH.

7. [umaues, B. C. Maremaruka : y4eOHUK U TIPAKTUKYM ISl CPETHETO
npodeccuonanbHoro  obpazosanus /  B. C.llumaueB; mox  pemakiuei
A. H. TuxonoBa. — 8-e u3n., nepepad. u gomn. — Mocksa : U3gatenbctBo HOpaiiT,
2023. — 447 c¢. — (IIpodeccuonanbroe oopazoanue). — ISBN 978-5-534-13405-
6. — Tekctr : oanekrponnbii // OBC  IOpair  [caiiT]. —
URL.: https://urait.ru/bcode/459024 (nata oopaienus: 09.05.2023).

8. Bboromomnos, H. B. MartemaTuka. 3a1auu ¢ pelieHusIMH B 2 4. : yueOHOe
nocobue 115 cpeaaero npodeccruonanprHoro oopazosanms / H. B. boromomnos. — 2-
¢ m3d., ucnp. U jgom. — Mocksa : MzmarensctBo IOpaiit, 2023. — 439 c. —
(ITpodeccuonansHoe obOpazoanue). — ISBN 978-5-534-09108-3. — Tekcr
anektponnbi // OBC Fpaiit [caiit]. — URL: https://urait.ru/bcode/449007 (nata
obpamenus: 09.05.2023).

Q. Hanunarep, B. A. Maremaruka: norapudmudeckue ypaBHEHUS U
HEPABEHCTBA : y4eOHOE MMOCOOHE IS CPeIHEr0 PO eCCHOHATBLHOTO 00pa3oBanus /
B. A. lanunrep. — 2-e¢ u3f., ucnp. u pon. — Mocksa : U3znarensctBo Opaiir,
2023. — 176 c¢. — (IIpodeccuonanbroe oopazoanue). — ISBN 978-5-534-05316-
6. — Tekctr : oanekrponnbii  //  OBC  IOpair  [caiiT]. —
URL.: https://urait.ru/bcode/449055 (nata ooparenus: 09.05.2023).

10. Kopoes, FO.l. Hauepratenpnas reomerpus : yueonuk / Kopoes HO.1.
— Mocksa : KuoPyc, 2023. — 422 ¢. — ISBN 978-5-406-07995-9. — URL.:
https://book.ru/book/938862 (mara oOpamenus: 09.05.2023). — Texker
DIIEKTPOHHBIM.

11. KysmmnoB, H.C. Haueprarenbnas reometrpus. KpaTkuii kypc :
yueoHoe nocooue / Kysmmnos H.C. — Mocksa : KnoPyc, 2023. — 149 ¢. — ISBN
978-5-406-01339-7. — URL: https://book.ru/book/935913 (mata oOpaieHus:
09.05.2023). — TekcT : 3JeKTPOHHBIH
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https://urait.ru/bcode/459024
https://urait.ru/bcode/449007
https://urait.ru/bcode/449055

4. KOHTpOJIb M OLIEHKA Pe3yJ1bTATOB 0CBOCHHS 0011e00pa30BaTe/IbHOI

JTUCIHHUILINHBI

KoHTpoib M oOmeHKa pe3ylbTaTOB OCBOEHMsI 00I1€00pa30BaTeIbHOM

JUCHUTUTMHBI PACKPBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE PE3yJIbTaThl, HAllpaBJICHHbIC
Ha (opmupoBaHHe OOHMX U MPOdeCCHOHATBHBIX KOMIIETEHLUN MO pasjenam u
TEeMaM COJiepKaHus yueOHOTO MaTepHaia.

Oo6masi/mpogeccuoHabHAS Pa3zpgen/Tema THun oeHOYHBIX
KOMIIeTEeHIH S MeponpusiTus
OK 01. Beibupats criocoOb1 P1,Temal.1,1.2,1.31I-0/c, 1.4,1.5, | TectupoBanue

peleHus 3a1a4 16 VYcerHblii onpoc
poeCCHOHATLHOM P2, Temp12.1,2.2,2.3,2.4,2.51-0/c, | Maremaruueckuit
AATETbHOCTH gg, Temwi 3.1,3.2,3.3 T-0/c,3.4 | ot
TPUMCHUTCIIRHO K P 4, Tempr 4.1, 4.2, 43, 4.4, 4.5, 4.6, | HAMBAIyaIbHA]
Pa3IMYHBIM KOHTEKCTAM 47 11-0/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSTEIbHASL

P 5, Temsr 5.1, 5.2 pabora

P 6, Temrl 6.1, 6.2,6.3,6.4, 6.5, [IpencraBnenue

6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, pe3ysbTaToB

6.11 NPAKTUUECKHX

P7, Temu1 7.1,7.2,7.3,74,7.5, pa6ot

7.6,7.711-0/¢,7.8,7.9, .10 T-0/c, | 3ampura teOpUecKx

7.11,7.12,7.13,7.14,7.15, 7.16, paGor

.17 3amuTa

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

P9, Teme 9.1,9.2,9.3,9.4,9.5 MBI AIRHBI

P 10, Temst 10.1, 10.2, 10.3,10.4 | [POSKIO®

P11, Tems 111, 11.2, 113 Tl-ofe, | KOHTPOTBHAA

11.4,11.5, 11.6 TT-o/c, 11.7 pabora

P12, Temsr 12.1,12.2,12.3,12.4 Bernonnenue

P 13, Temsr 13.1, 13.2, 13.3, 13.4, SK3aMCHAllMOHHBIX

13.5 -o/c, 13.6 3a7aHuH

P 14, Temsr 14.1, 14.2, 14.3, 14.4,

14.5 IT-o/c, 14.6
OK 02. Mcnoab30BaTh P1,Temal.l,1.2,1.311-0/c, 1.4,1.5, | TectupoBanue
COBPEMEHHbBIE CPEICTBA 16 YcTHBIN onpoc
MIOUCKA, aHAJIN3a U P2, Temp12.1,2.2,2.3,2.4,2.511-0/¢, | Maremarnueckuit
HHTEpTpeTati 1252 Temst 3.1, 3.2, 3.3 [-o/c, 3.4 AMICTART
uHQopMaLIH, 1 P4 Tombi 41,42, 43, 4.4, 45, 4.6, | Anmusnyatbias
HHPOPMAIMOHHBIE 47 TI-0/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSTEIbHAS
TEXHOJIOTUH JUIs P 5, Temsi 5.1, 5.2 pabora
BBITIOJTHCHHMS 33,124 P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, [Ipencrasnenue
npodeccHoHaIbHOM 6.6, 6.7 IT-0/c, 6.8, 6.9, 6.10 I1-o/C, pe3ynbTaToB
JeSITeTbHOCTH 6.11 MPAKTHYECKUX

P7, Temer 7.1,7.2,7.3,7.4,7.5, pabot

7.6, 7.7 I1-0/¢,7.8,7.9, 7.10 II-o/c,
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7.11,7.12,7.13,7.14, 7.15, 7.16,

3amura TBOPYECKUX

7.17 pabor
P 8, Temnr 8.1, 8.2, 8.3, 8.4,8.5,8.6 | 3ammura
P9, Tems1 9.1,9.2,9.3,9.49.5 VHIHBHTyaIbHbIX
P 10, Temnr 10.1, 10.2, 10.3, 10.4 NPOEKTOB
P11, Temsr 11.1, 11.2, 11.3 IT-o/c, KOHTpObHAs
11.4,11.5,11.6 I1-0o/c, 11.7
paborta
P12, Temsr 12.1, 12.2, 12.3, 12.4 Y
P 13, Temnr 13.1, 13.2, 13.3, 134,
13.5 [-ofc, 13.6 3K3aMteaI_II/IOHHBIX
P 14, Temsi 14.1, 14.2, 143, 14.4, | >3/@HHHA
14.5 IT-o/c, 14.6
OK 03. IitanupoBats u P1,Temal.l,1.2,1.31I-0/c, 1.4,1.5, | TectupoBanue

peanusoBbiBath cooctBennoe | 1.6 YcTHBIN onpoc
npoeCCHOHATBEHOE U P2, Temp12.1,2.2,2.3,2.4,2.5T-0/c, | Maremarnueckuit
PHTHOTHOE pABITHE, b3 Tower 30,32, 33 [loje, 3.4 | 218
TPCANPHHNMATCIECKYIO P 4’, Temsr 4.1,, 4.2’, 4.3, 4.4, ’4.5, 4.6, HHpuBnyansaas
JESITEILHOCTD B 47 TI-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITEIbHAS
npodeccruonanbHoil chepe, P 5, Temsl 5.1, 5.2 pabora
HCIIOJIB30BATh 3HAHUS 110 P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, [IpencraBnenue
(hMHAHCOBOM I'PaMOTHOCTH B 6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10 I1-o/c, pe3yNIbTaToOB
Pa3IUYHBIX KU3HECHHBIX 6.11 PAKTHYECKHUX
CUTYaIUAX P7,Tems 7.1,7.2,7.3,74,7.5, pabor
7.6, 7.7 I1-0/c,7.8,7.9, 7.10 I1-o/c, 3almTa TBOPUYECKUX
7.11,7.12,7.13,7.14, 7.15, 7.16, pabor
.17 3amuTa
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 HH By aTbHBIX
P9, Temr1 9.1,9.2,9.3,9.49.5
P 10, Temnt 10.1, 10.2,10.3,10.4 | [POCKTOP
P11, Temsi 1.1, 11.2, 113 [l-o/c, | NOHTPOIBHAA
11.4,11.5, 11.6 TI-o/c, 11.7 pabora
P 12, Temsr 12.1,12.2,12.3,12.4 Boimonuenne
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 9K3aMCHAIMOHHBIX
13.5 TT-o/c, 13.6 3a7aHul
P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6
OK 04. DdbdexTruBHO P1,Temal.l,1.2,1.311-0/c, 1.4,1.5, | TectupoBanue
B3aMMO/ICVICTBOBATh U 16 YcerHbIl onpoc
paboTarh B KOJUIEKTHBE 12) é’ Temsr2.1,2.2,2.3,2.4,2.511-0/c, | Maremaruueckuit
KOMare P 3, Tems 3.1, 3.2, 3.3 T-o/c, 3.4 JUITATT
P4, Temp 4.1,4.2, 4.3, 44,45, 4.6, | (HAUBAIyaTbHAA
4.711-0/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOATCIIbHAA
P 5, Temsr 5.1, 5.2 pabora
P 6, Temr1 6.1, 6.2,6.3,6.4, 6.5, [IpencraBnenue
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, pe3yIIbTaTOB
6.11 HPaKTUYECKUX
pabot
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P7, Temn 7.1,7.2,7.3,74,7.5,

3amura TBOPYECKUX

7.6, 7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, pabor

7.11,7.12,7.13,7.14,7.15, 7.16, 3ammra

7.17 WHIUBUIYaIbHBIX

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

P9, Temn1 9.1,9.2,9.3,9.4,9.5 KOHTpObHAs

P 10, Temsr 10.1, 10.2, 10.3, 104

paborta

P11, Temsr 11.1,11.2, 11.3 IT-o/c, Y

11.4,11.5,11.6 IT-o/c, 11.7

P 12, Temsr 12.1, 12.2, 12.3, 12.4 DKSAMCHATIOHHBIX

P 13, Tems 13.1,13.2,13.3,13.4, | >3/aHH

13.5I1-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,

14.5 I1-o/c, 14.6
OK 05. OcymiecTBisTh P1,Temal.1,1.2,1.31I-0/c, 1.4,1.5, | TectupoBanue
YCTHYIO U IIUCBMEHHYIO 16 VYeTHBII onpoc
KOMMYHHKAIHIO Ha P2, Temr1 2.1,2.2,2.3,2.4,2.5II-0/c, MaTeMaTHaecKuii
TOCyIapCTBCHHOM SI3BIKE gg Temer 3.1.3.2. 3.3 Tl-o/c. 3.4 JIUKTAHT
Poccuiickoit ®enepanuu ¢ P 4’, TeMbl 4'1’, 4.2” 43, 4.4, ’4'5’ 4.6, WuauBuyanbHas
Y4ETOM OCOOCHHOCTEH 4.7 T-o0/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSTEIbHAS
COLIMAIIBHOT'O U KYJIBTYPHOI'O P 5, Temnr 5.1,5.2 pabora
KOHTEKCTa P1,Temal.1,1.2,1.311-0/c,1.4,1.5, | IIpeacraBinenue

1.6 pe3yibTaToB

12’ é, Tems1 2.1,2.2,2.3,2.4,2.5I1-0/c, NPAKTHYECKHX

P3, Tewi3.1,32,33 Tl-olc, 3.4 | P20OT

P 4, Tewni 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | SAWATa TBOPUCCKHX

4.7TI-o/c, 4.8, 4.9, 4.10, 4.11 pabor

P 5, Temsr 5.1, 5.2 3amuTa

P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5, VHIUBUYAJIBHBIX

6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, MIPOEKTOB

6.11 KoHnTponbHas

P7, Tems 7.1,7.2,7.3,7.4,7.5, pabora

7.6, 7.7 11-0/¢,7.8,7.9, 7.10 I1-o/c, BRITOIHEHKE

7.11,7.12,7.13,7.14,7.15, 7.16, SK3aMEHAIHOHHDIX

.17 3aJaHui

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1,9.2,9.3,9.49.5

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

P12, Temsr 12.1, 12.2, 12.3, 12.4
P 13, Temnr 13.1, 13.2, 13.3, 13 .4,
13.5 I1-o0/c, 13.6

P 14, Temsur 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6P 9, Tems1 9.1, 9.2,
9.3,9.4,95

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

P12, Temsr 12.1, 12.2, 12.3

P 13, Temnr 13.1, 13.2, 13.3, 13 .4,
13.5 I1-o0/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6

OK 06. IIposiBnATH P1,Temal.1,1.2,1.31I-0/c, 1.4,1.5, | TectupoBanue
rpak1aHCKO- 16 VYcerHbli onpoc
HAaTPHOTUYECKYIO MO3ULIUIO, P6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, MaTtemaTndeckuii
JIeMOHCTPHPOBATH 6.6, 6.7 [1-0/c, 6.8, 6.9, 6.10 I1-o/c, JUKTAHT
OCO3HAHHOE IIOBEACHUE HA 6.11 NunuBunyanbHas
OCHOBE TPaJULIMOHHBIX SZ” ;r(;MEI_Z/é”;S?; 79’3;713’117_2/’6, CaMOCTOATENIbHAs
obmesenoBeaecKrX 7.11,7.12,7.13, 7.14, 7.15, 7.16, pabora
IIEHHOCTEH, B TOM YHCIIE C 717 [Ipencrasnenue
YHCTOM TapMOHHSALHH P 8, Tembi 8.1,8.2,83,8.4,85,8.6 | PEYIPTaton
MCKHAIIMOHAJIbHBIX U P 14’ Tembl 14.1, 14.2’ 14'3, 14.4’ IMPAKTUYCCKUX
MEXPEITUTHO3HBIX 14.5 TT-o/c, 14.6 pabor
OTHOIICHHIA, IPUMEHSTh 3aiuTa TBOPUYECKUX
CTaH1apThl pabor
AHTUKOPPYIIIUOHHOTO 3amura
MTOBE/ICHUS WHIMBHUTyaJIbHBIX
MIPOCKTOB
KonTponbnas
pabora
Brimonnenue
9K3aMEHAIIMOHHBIX
3aJaHuN
OK 07. CoxeticTBOBaThH P1,Temal.l,1.2,1.311-0/c, 1.4,1.5, | TectupoBanue
COXPAHEHUIO OKPYKAIOIIEH 16 VYcrHbIi onpoc
cpenpl, pecypcocheperxenmo, | 2> Tempi 2.1,2.2,2.3,2.4,2.511-0/¢, | Maremarnueckuit
MPUMEHATS SHAHIA 00 12>§ Temwi 3.1,3.2,3.3-0/c,3.4 | o0t
W3MEHEHUHU KIIUMaTa, P4 Tempi 4.1,42, 43,44, 45,46, WNunuBuyanbpHas
MIPUHIIMUITBI OEPEKITUBOTO 4.7 -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeNTbHAS
Ipou3BoACTBa, 3YPeKTMBHO | P 5, Tempr 5.1, 5.2 pabora
JICHCTBOBAThH B P 6, Temr1 6.1, 6.2,6.3,6.4, 6.5, [IpencraBnenue
Ype3BBIYANHBIX CHTYAITHSIX 6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, pe3yJIbTaTOB
6.11 HPaKTUYECKUX
P7, Temu 7.1,7.2,7.3,74,7.5, pa6ot
7.6, 7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 3almTa TBOPYECKHX
7.11,7.12,7.13,7.14,7.15, 7.16, pabot
.17 3amuTa
P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
WH/IUBUIYaIbHBIX
P9, Temsr 9.1,9.2,9.3,9.4,9.5 HpOEKTOB
P 10, Temsr 10.1, 10.2, 10.3, 10.4
Kontponbhas
paborta
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P11, Temsr 11.1,11.2, 11.3 IT-o/c, Brimonnenue
11.4,11.5, 11.6 IT-o/c, 11.7 DK3aMEHAIMOHHBIX
P12, Temsr 12.1,12.2,12.3,12.4 3a1aHuit
P 13, Temnr 13.1, 13.2, 13.3, 13 .4,
13.5 I1-o0/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6
[IK 1.4. IlpumeHATs MOACIIH P 4, Tema 4.6 TectupoBanue
YIPaBJICHUS U METOJIbI P35, Tema 5.7 VYcTHBIN onpoc
aHaJIM3a U PETYJIUPOBAHUS P77, Tema 7.5 MaremaTuueckuit
- P 8, Temsr 8.6, 8.10 MKTAHT
P 13, Tema 13.3
NupuBunyanbHas
CaMOCTOATEIIbHAS
pabora
[IpencraBinenue
pe3yNIbTaToOB
MIPAKTUYECKHUX
pabor
3ammuTa TBOPUYECKUX
pabort
3amuTa
WHIMBHUTyaJIbHBIX
MIPOEKTOB
KonTponbnas
pabora
Brimonxenue
3aJaHuN Ha
JK3aMeHE
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