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1. O0mas xapakrepucTuKa pado4eil nporpaMmbl 00111€00pa30BaTEIbHOIM
AUCUMILTUHBI «MaTeMaTHKa»

I.1. MecTo JUCUMILIMHBI B CTPYKTYpe NpodeccuoHaIbHOH 00pa3oBaTeIbHOM
nporpammsl CIIO:

O6mieoOpa3oBaTenbHas AUcCHMIUIMHA «Marematukay sBIsieTcs 00s3aTelbHON
4acThlO0 00I1e00pa30BaTEIbHOr0 HUKIa 00pa30BaTENIbHON MPOTPAMMBI B COOTBETCTBUHU C
@I'OC 15.02.16 TexHONOrHSI MAITUHOCTPOCHUS

(npogeccuu/cneyuanvrocmu)

1.2. lesn 1 nUIAaHUPYeEMbIe Pe3yJbTAThI OCBOCHH S AMCHUILINHBI:

1.2.1. lleanb AuCUMIIAHBI

Conepxanue mnporpaMmbl 001I€00pa30BaTENbHON MUCIHUIUIMHBI «MaTeMaTuka
HaIPaBJICHO HA JOCTHXKEHUE PE3YJIbTAaTOB €€ U3yUYEHHUS B COOTBETCTBUU C TPEOOBAHUSIMHU
dI'OC COO c yuerom npodeccuonanbuoi HanpasieHHocTH PI'OC CIIO.

1.2.2. Ilnanupyemblie pe3yJbTAaThl OCBOEHHsI 0011e00pa30BaTeIbHOM JUCUMILJIMHBI B
coorBercTBUM ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO

Oco6o0¢ 3HaueHKME AUCIUIIIMHA uMeeT Tpu hopmupoBanun U pa3zputuu OK 01-07 u
[1K1.4, 2.2.



OO01mmne KOMNeTeHIUN

I[Inanupyembie pe3yabTaThl 00y4YeHUsI

O6mme!

JucuunIMHapHble?

OK 01 Bei6bupats ciocoObl
peleHus 3a1au
npodeccHoHATBHOM
TESATEIbHOCTH NPUMEHUTEIHHO

K pa3JIMYHbBIM KOHTCKCTaAM

- TOTOBHOCTb K TPYyJIy, OCO3HAHHE ILEHHOCTH

MacTepcTBa, TPYAOTI00HE;

- TOTOBHOCTh K AaKTHBHOH JIE€ATCILHOCTH
COLIMATBHOU

HaIpaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH,

TEXHOJIOTUUECKOU Hu

IIaHUPOBAT MW CAMOCTOATCIIBHO BBIIIOJIHATH
TaKyI0 OCATCIIbHOCTD,

- HHTEpeC K pa3IMYHbIM chepam
po¢eCCUOHATBHON IeATeTHOCTH,

Osnanenue YHUBEPCATHHBIMU Y4IeOHBIMH
[M03HABATEIbHLIMU JCHCTBUSIMHU:

a) 6a30BBIC JTIOTUYECKHUE ICHCTBUS:

- CaMOCTOSATENIHHO (hopMyJIHPOBATH u

aKTyaJIM3UpPOBaTh MPOOJIEMy, pacCMaTpPUBATh €€
BCECTOPOHHE;

- yCTaHaBIMBaTh CYIIECCTBEHHBIA MPHU3HAK WIH
OCHOBaHHUS ISl CPaBHEHHS, KJIacCHU(DHUKAIIMHA M
0000IICHUST;

- OmpenemnsTh IeNu JCSITeIbHOCTH, 3a/1aBaTh
[apamMeTpel U KPUTEPUU UX JOCTUKECHUS,

- BBIABIISATH 3aKOHOMEPHOCTH M MPOTHBOPEYHS B
paccMaTpUBaeMBbIX SBJICHUSX;

- BHOCHUTH KOppeKTI/IBI)I B JACATCIIbBHOCTD,
OIICHUBATh COOTBECTCTBUC pe3yJIbTaTOB noeiaam,

OLICHUBAThb PUCKU MOCJIEICTBUI ACATCIIbHOCTH,

-BJIAJIETh METOJAMM JOKAa3aTelbCTB, AJTOPUTMAMM PELICHHUS
3ama4; yMmeHue (opMynupoBaTh OIpPENEICHUsI, AKCHOMBI U
TEOPEMBI, IIPOBOJUTH
pacCyKAcHM B XO/I¢ PELICHMs 3a/1a4;

- YMEThb ONEpUPOBaTh MOHATUSAMU: CTENEHb 4HCia, Jorapupm

IMPUMCHATDH ux, JOKa3aTCJIIbHBIC

4MCIIa; 3HAUCHUN |
npeoOpa3oBaHus BBIPAKEHUI CO CTEMEHSMU U Joraprudmamu,

npeoOpa3oBaHus JPOOHO-PALIMOHAIBHBIX BBIPAXKEHHIA;

YMCHUC BBITIOJIHATH BBIYUCICHUC

- YMeTb  OIEpUpOBaTh  NOHATUSAMM:  PALMOHAIBHEIE,
UPpALMOHAJIBHEIE, IIOKa3aTeNbHbIE, CTEIICHHBIE,
jgorapuMUUECKUEe,  TPUTOHOMETPUYECKHE  YpPaBHEHUS U

HEPaBEHCTBA, UX CUCTEMBI;

- yMETb ONEpUpOBaTh MOHATHAMM: (YHKIUs, HENnpepbIBHAs
byHKIHS,
UHTETpa,
(GyHKUUH, UCHOJB3Ys CIIPABOYHBIE MaTepHallbl; UCCIEAOBAThH B
OpOCTEHIINX ciay4yasX (YHKIMH Ha MOHOTOHHOCTb, HaXOJWUTh

MIPOM3BOJHAs, IEpPBOOOpa3Has,  OINpeAeTeHHbIN

YMCTb HaxXOAWUTb IPOU3BOAHLIC JSJICMCHTAPHBIX

HauOOJbIINE M HAWMEHBIIME 3HaYeHHs (QYHKUUN; CTPOUTH

rpaduKkd  MHOTOWIEHOB C  HCHOJb30BAHHUEM

MaTeMaTUYECKOr0 AaHaJIN3a; I[PUMEHATh IPOU3BOAHYIO IIPU

anmapara

peumieHuu  3a1a4  Ha pewaThb
OPUEHTUPOBAHHbIE 33JaYyll Ha HAWOOJIBIIME W HAaMMEHBIINE
3HAYEHMsI, HA HAXO0XKJICHHE ITyTH, CKOPOCTH U YCKOPEHHSI;

JABHMIKCHUC, IMPAaKTHUKO-

- yMETb ONEepUpOBaTh MOHATUAMHU: palMOHATIbHAS (QYHKLHS,
NoKa3aTeabHas byHKLu, CTEIICHHAs byHKUHMsA,

! Vka3pIBaroTcs JIMYHOCTHBIE M METalpeaAMeTHBIE pe3yasTaTsl 3 ®I'OC COO (B mociemneii penaximu ot 12.08.2022) B oTrinaronsHol Gopme, popMEpyeMble 0611€06pa30BaTeNbHOIN

JUCHUTIIMHOMN

2 JlucuunimHapHbie (PeIMETHBIE) PE3YIIBTAThl YKA3bIBAIOTCS B COOTBETCTBHH C UX MOJIHBIM nepeunem Bo ®T'OC COO (B nocneaneii penakiuu ot 12.08.2022




- pa3BMBaTh KPCATHBHOE MBIIIICHUE IPH
peIICHUH XU3HEHHBIX MPOOIeM

0) 60a30BbBIC UCCIIEAOBATCIBCKUE ACHCTBUS:

- BJIAJIETH y4eOHO-
HCCIIEIOBATEILCKON M TPOEKTHOM 1€ TETbHOCTH,

HaBbIKaMU pa3peleHus npooiem;

HaBBIKaMH

- BBIBJIATH MNPUYUHHO-CICACTBCHHBIC CBSA3U U
aKTyaJM3UpOBaTh 3ajaydy, BBIIBUTATh TUIOTE3Y
€e pelIeHWs, HaXOAWTh apryMEHTHl s
JI0Ka3aTeIbCTBA CBOWX YTBEPXKICHHIA, 3a/1aBaTh
[apameTpsl U KPUTEPUU PELLICHUS;

- AHAJIM3UPOBATH IMOJYYCHHBIC B XOJAC PCUICHUA
3aJja4ll pe3yNbTaThl, KPUTHYECKH OLCHUBATh MX
JIOCTOBEPHOCTh, IMPOTHO3MPOBATh HM3MEHEHHE B
HOBBIX YCJIOBUAX;

-- YMCTb NICPCHOCUTDH 3HAHUA B IIO3HABATCIIBHYIO
U MPaKTHUYECKYI0 00JIaCTH KU3HEACATEIbHOCTH;

- YMeTb MHTETPHPOBATh 3HAHHUSA W3 Pa3HBIX
MIPEeIMETHBIX 00acTel;

- BbIABHUI'AaTh HOBBIC niacu, npeajaratb
OPUT'MHAJIBHBIC MOAXOAbI U PCIICHUS,

U CIOCOOHOCTH WX  HCIOJB30BaHHSA B

MO3HABATEIBLHON U COIMATIbHOM MPAKTUKE

norapu@muueckas (QyHKUMs, TpUTOHOMETpUYecKue (yHKIUH,
oOpaTHble (QYHKIMH; YMEHHE CTPOUTh TpadUKd H3YYEHHBIX
(GyHKUNH, UCTIONB30BaTh IpauKu MPH U3yYEHUH MPOLIECCOB U
3aBUCHUMOCTEH, MpH pelleHuH 3aJad U3 JAPYyrux Yy4eOHbIX
IPEIMETOB U 3ajjad U3 peallbHON KU3HU; BBIpaXKaTh (popMysiaMu
3aBHCHUMOCTH MEKy BEIMUMHAMU;

- YMETh pellaTh TEKCTOBBIE 3aJja4M Pa3HbIX THIOB (B TOM YHCIIE
Ha MPOLEHTHI, JOJM U YacTH, Ha JIBWXKEHUE, paboTy, CTOUMOCTh
TOBApOB U YCIYT, HAJOTH, 3aJaud U3 OO0JIaCTH YIpaBICHUA
JUYHBIMH U CEMENHBIMU (PMHAHCAMU); COCTABJIATh BBIPAXKCHMUSI,
YpaBHEHHMsI, HEPABEHCTBA U MX CUCTEMBI 10 YCIOBHUIO 3a/auH,
UCCIIEI0BaTh MI0JIy4EHHOE pelieHne u OLIEHNBATh
IPaBJONOI00HOCTb PE3YJIbTATOB;

- YMeTh ONEpUPOBATh MOHATHIAMM: CpelHee apupMETHUYECKOE,
MeauaHa, HauOoJiblliee M HauUMEHbIIEEe 3HAYEHHs, pa3Max,
JUCTIepCHs, CTAaHJAPTHOE OTKIOHEHHE YHCIOBOr0 HAbOpa; yMETh
U3BJIEKaTh, HHTEPIPETUPOBATH MHPOPMALIHIO, IPEICTABICHHYIO
B Taliuuax, Ha JuarpaMMax, Trpadukax, OTpa)Karollylo
CBOICTBa peajbHBIX MPOLIECCOB U SBJICHUM; NpPECTaBIAThH
UHPOPMALIMIO C TIOMOIIBIO TAOJHII M JUarpamMm; HCCIEI0BaTh
CTaTUCTUYECKHUE JaHHblE, B TOM 4YHCIE€ C I[PUMEHECHUEM
rpau4ecKUX METOJIOB U 3JIEKTPOHHBIX CPECTB;

- YMeThb ONEpPUpOBaTh MOHATUAMU: CIy4alHbI ONBIT WU
ClIydyallHO€ COOBITHE, BEpPOSITHOCTh CIIY4alHOTO COOBITHS;
YMEHHE  BBIYMCIATH HCII0JIb30BaHUEM
rpauyeckux METOOB; NPUMEHATh (OPMYJIbl CIOXKEHUS U

YMHOKEHUS BEPOSITHOCTEH, KOMOUHATOPHBIE (PaKThI U (POPMYIIBI

BCPOATHOCTDH C

IIpM PEUICHUM 3a/a4; OLEHHUBAThb BEPOSITHOCTH pPEAJbHBIX
COOBITHII; 3HAKOMCTBO CO CIIyYaifHBIMH BEIMYMHAMH; yMEHUE
NPUBOJIUTh TPUMEPHI TPOSBICHUS 3aKOHa OONBLIMX YHCET B
HNPUPOAHBIX U OOLIECTBEHHBIX SIBICHUIX;

- YMEThb ONEPUPOBATH MOHATHAMU: TOYKA, IpsMas, IJIOCKOCTD,
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IPOCTPAHCTBO, JIBYTPAHHBIA YTOJI, CKPEIIUBAIOIINECS MpPSIMEIC,
napajyielbHOCTh W TEePHeHIUKYJISAPHOCTh  NPSIMBIX U
IUIOCKOCTEH, yTroJl MEXIYy MPSIMBIMH, Yrojl MEXAy NpsAMOd U
TUTOCKOCTBIO, YTOJl MEXKIY IIOCKOCTSIMH, PACCTOSTHUE OT TOUKH
0 TUIOCKOCTH, PACCTOSTHHE MEXIY NPSMBIMH, PacCTOSHHE
MEXIy IUIOCKOCTSIMH; YMEHHE HCIIOJIb30BaTh MpPU PEHICHUU
3a/1a4 M3y4YeHHbIE (DAKTBl U TEOPEMbl IUIAHUMETPUHU; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB OKPYIKAIOLIETO MUPA;

- yMeTh ONEPUPOBATh MOHATUSMHU: MHOTOTPAaHHUK, CEYCHHUE
MHOTOTpaHHHKa, KyO, Mapauiesienurnesl, Mpu3Ma, MUpaMuaa,
¢urypa u TMOBEPXHOCTb BpALICHMS, WWIUHIP, KOHYC, MIap,
coepa, ceueHuss GUTypsl BpaIICHHUs, IIOCKOCTh, Kacaromlascs
cdepbl, IWIMHIPA, KOHYCa, TUIOMAb MIOBEPXHOCTH NMHUPAMUIIBI,
MPU3MBI, KOHYCa, HIUIWHIApPA, IJIomaab chepbl, 00beM KyoOa,
NOPSMOYTOJBHOTO  IMapauIeJIeTuIe/ia, TMHPAMHIBI, TPU3MBL,
WIMHpPA, KOHYyca, I1apa; YMEHUE H300pakaTh MHOTOI'PAHHUKH
U TIOBEPXHOCTH BpAIEHUS, UX CEUEHHUsS OT PYKH, C MOMOIIbIO
YEPTEIKHBIX HHCTPYMEHTOB M DJJICKTPOHHBIX CPEICTB; YMECHHE
pacro3HaBaTh ~ CUMMETPHIO B TIPOCTPAHCTBE;  YMEHHE
pacro3HaBaTh MMPABUIbHBIE MHOTOTPAHHUKH;

- YMETh ONEepUpPOBaTh MOHATHSAMH: ABI)KEHHE B MPOCTPAHCTBE,
1oJ00HBIE (DUTYPBI B TIPOCTPAHCTBE; UCIIOJIB30BaTh OTHOIICHUE
TJIOMIAIed TOBEPXHOCTEH M 00BEMOB MOAOOHBIX (UTYyp TIpH
pEILICHUH 33]1aY;

- YMETh BBIYUCIATH T€OMETPUYECKHE BEIUYHMHBI (JJIMHA, yTOJI,
wiomaab, 00beM, IUIOMAAb  IOBEPXHOCTH),  HUCIONIb3Ys
U3y4eHHbIE (OPMYITBI U METOJIBI;

- YMETh ONEpUPOBATh MOHATHSIMH: IPSMOYTOJNBHAs CHUCTEMa
KOOpJMHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA,
CKaJSIPHOE TMPOU3BEACHUE, YIrOJ MEXAy BEKTOpaMH, CyMMa
BEKTOPOB, TIPOM3BEJCHUE BEKTOpPa HA YHUCIIO; HAXOIHWTh C
MIOMOIIBIO N3YYEHHBIX ()OPMYIT KOOPJMHATHI CEPEIUHBI OTPE3Ka,
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paccTOsIHUE MEX]y IBYMSI TOUKaMU;

- yMeThb BBIOMpPATh NOAXOIALIMN M3YUYEHHBIH METON I
pelieHus 3aJayd, paclo3HaBaTb MaTeMaTHdeckue (akThl U
MaTeMaTHYeCKHEe MOJENU B TMPUPOIHBIX M OOIIECTBEHHBIX
ABJICHUSAX, B HCKYCCTBE; YMEHHE MPUBOAUTH MPUMEPHI
MaT€MAaTHYECKUX  OTKPBITUM  POCCHWCKOW W MHPOBOH
MaTeMaTHUYECKON HAyKH.

- YMETb OIEpPUpPOBaTh IOHATHUAMM: OIPENEICHUE, AKCHUOMA,
Teopema, CIJEJICTBHE, CBOMCTBO, IPHU3HAK, J0Ka3aTelbCTBO,
paBHOCHUJIbHBIE  (POPMYJUPOBKM; yMeHUE  (HOPMYyIHpPOBAThH
o0paTHOE M MPOTUBONOJIOXKHOE YTBEpPXKIECHHUE, TNPUBOAUTH
OpUMEpPsl U KOHTPIPUMEPHI, UCIIOJIb30BAaTh  METOJ
MaTeMaTUYeCKOM  MHAYKIUHU; IPOBOJUTH  JIOKA3aTEJbHBIC
paccyXIeHHsl IMpU PEIIEHWH 33a]a4, OLICHUBATh JIOTMYECKYIO
IIPABUJIBHOCTb PacCyKIACHHIA;

- YMETh OIIEPUPOBATh MOHATUSAMU: MHOKECTBO, ITOJAMHOXECTBO,
omepaluy  HaJ  MHOXECTBAMHM; yMEHHME  HCIIOJIb30BATh
TEOPETHUKO-MHOKECTBEHHBIM anmapatr JJisl ONUCAHUs peajbHBIX
IIPOLIECCOB U SIBJICHUM NpPHU PELICHUM 33Jady, B TOM YHUCIE U3
JIPYTUX Y9eOHBIX PEAMETOB;

- YMETh ONepupoBaTh MOHATUAMU: Ipad, CBI3HBIN rpad, 1epeBo,
UK, rpad Ha IUIOCKOCTH; yYMEHHME 3a/laBaThb M OIHCHIBATH
rpadbl pa3IMYHBIMU CIOCOOAMHU; HCIIONB30BaTh Tpadbl MpU
pEIIeHNH 3a]1aY;

- yMeTb CBOOOJHO OIEPUPOBATH TMOHATHAMU: COUCTAHMUE,
[epeCTaHOBKA, YUCJIO COYETAHUH, YUCIIO MEPECTAHOBOK; OMHOM
HpioToHa; yMeHue NpPUMEHATh KOMOHMHATOpHBIE (aKThl U
paccy KaeHus Ui pelIeHus 3a/1ay;

-yMETh OINEpPUPOBATh MOHATUSMHU: HATypalbHOE YMCIIO, LEI0e
YHMCJI0, OCTaTOK IO  MOJAYJI0, palMOHAIBHOE  4YHCJIO,
UPPALMOHAIIBHOE YMCIJIO, MHOYKECTBA HAaTypaJbHBIX, LEIbIX,
palMOHAIbHBIX, IEUCTBUTENBHBIX YHUCEI; YMEHUE UCIIOJIb30BATh
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NpU3HAKH JICJIMMOCTH, HAaWMEHBIIMHA OOIIWMH JenuTeNs U
HaMMEHbIIIee 00Iee KpaTHoe, adropuT™ EBKina npu pemeHnn
3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMHM MO3MLIMOHHBIMU CHCTEMaMHU
CUHCIICHUS;

- YMeTh CBOOOJHO ONEPUPOBATH MOHATUSIMU: CTENEHb C LEIbIM
mokazaTejieM, KOpEHb HAaTypaJbHOW CTEIEeHH, CTENeHb C
palMOHATIBHBIM  ITOKa3aTelieM, CTeNeHb C JCHCTBUTEIBbHBIM
(BeLIeCTBEHHBIM) TIOKa3aTejeM, Jorapupm Uucia, CHHYC,
KOCHHYC U TaHT€HC IIPOU3BOJIBHOTO YHCIIA;

- YMETh OIEPHPOBATH MOHITUSMHU: TOKIECTBO, TOXKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YpaBHEHHUN
U HEPaBEHCTB, PABHOCHJIBHOCTh YypaBHEHHI, HEPABEHCTB U
CHUCTEM, pallMOHaJbHbIC, HppaIOHAIbHBIE, IOKa3aTelbHbIE,
CTETICHHBIE, aorapudmuyeckue, TPUTOHOMETPHUYECKUE
ypaBHEHHs, HEpaBeHCTBA M CHCTEMBI; YMEHHE penlaThb
ypaBHEHHsI, HEPABEHCTBA M CHCTEMBI C IOMOIIBIO PA3IUYHBIX
IPUEMOB; pelIaTh YpPaBHEHUs, HEPABEHCTBA M CHCTEMBI C
napamMeTpoMm; MPUMEHATh YpaBHEHHs, HEPABEHCTBA, UX CUCTEMBI
JUI pelICHUs] MAaTeMAaTHYeCKHUX 3a7ad M 3a/ad M3 Pa3InIHbIX
o0JacTeil HayKu M peanbHOM JKU3HH;

-yMeTb CBOOOJHO OIEPUPOBATH MOHATUAMU: IpaduK (yHKIUH,
oOpaTtHast QyHKITHsS, KOMITO3HIHA QYyHKIIWHA, TUHEHHAs DyHKITHS,
KBaZpaTUuHas (QYHKOUS, CcTeneHHas (QyHKUUS C  LeIbIM
rokasarejeM, TpUrOHOMeTpuueckue (QyHKIUH, OOpaTHbIE
TPUTOHOMETPUYECKHE ¢byHKIMY, noKa3aTeIbHast u
ngorapupmuyueckass (QyHKUMH; YMEHHE CTPOUTh TIpaduku
(G YHKIHHA, BBITIOJHATH peoOpa3oBaHus rpaduKkoB (DyHKITHI;
YMEHHE WCHOJb30BaTh Tpadukd GYHKIMHA Ui H3yUYCHHS
NPOIIECCOB M 3aBUCHUMOCTEH IpH pEIIeHUH 3a/Ja4d M3 APYTux
y4eOHBIX MpPEeIMETOB W U3 pEaNbHOM JKU3HM; BBIpaXaTb
dbopMyiaMy 3aBUCUMOCTH MEXKy BETUUUHAMU;

yMeHHe CBOOOJHO  ONEpPUPOBATH  MOHITHSIMH: YETHOCTb
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GYHKIMM,  TEPUOAWYHOCTh  (YHKIHH,  OTPAaHHYECHHOCTD
(GYHKINH, MOHOTOHHOCTh (DYHKIMH, OHKCTpeMyM (YHKIIHH,
HauOosplllee M  HauMEHbIIee 3HAYeHHs (YHKIUHM  Ha
POMEKYTKE; YMEHUE MPOBOAUTH HCCIeI0BaHNE (PYHKIINY;
YMEHHE HCIOJIb30BaTh CBOHCTBa W Tpaduku (GyHKOMA i
pelieHusl YpaBHEHWH, HEPABEHCTB W 3aJad C IapaMeTpamm;
n300pakaTh Ha KOOPIAMHATHOM IIIOCKOCTH MHOXKECTBA PEIICHUN
ypaBHEHH, HEPAaBEHCTB U MX CHCTEM;

- yMEThb CBOOOJIHO OINIepUPOBAThH HOHATHAMM:
MOCJIEZIOBATENbHOCTb, apupMeTHIeCKas nporpeccus,
reoMeTpuueckas  Iporpeccusi, OECKOHEYHO  yObIBaroIas
reoMeTpuiecKas IIPOTpecCHs; yMEHHe 3a1aBaTh
HOCJIeI0BATEIbHOCTH, B TOM YHCIIE C OMOILBIO PEKYPPEHTHBIX
(opmyu;

- YMETh ONEPUPOBATh MOHATUSMHU: HEMPEPBIBHOCTH (PYHKIUH,
acUMINTOTHI Tpaduka (GyHKIMH, TepBast ¥ BTOpas MPOU3BOIHAS
GyHKUMM,  reoMeTpudeckMid U (QU3MYECKHH  CMBICT
IPOM3BOJIHOM, MEepBOOOpa3Has, ONPENIEJICHHBIH  HMHTErpa;
YMEHHE HaxOIHWTh AaCHUMOTOTHl rpaduka Q(YHKIWU; yMEHHE
BBIYUCIISITH MPOU3BOJHBIE CYMMBI, NPOW3BEICHHS, YaCTHOTO U
KOMITO3UIINK (YHKIWH, HaXOAWUTh ypaBHEHHE KacaTENbHOW K
rpaduky QyHKINH;

YMEHHE HCIOJIb30BaTh IPOU3BOAHYI JJs  MCCIEIOBaHMA
GYHKOWH, U1 HAXOXKACHUS  HAWIYYIIeT0  pPEUICHHS B
NPUKIAJHBIX, B TOM YHCJIE COLMAIbHO-SKOHOMHUYECKUX U
¢bu3nuecKkux 3aaayax, A ONpeeIeHUs] CKOPOCTH U YCKOPEHUS;
HaXOJUTh IUIOMAIN U 00beMbl (GUTyp C IMOMOIIBI MHTETpaa;
NPUBOJIUTH TPHUMEPHl MaTEMaTHYECKOTO MOJCIUPOBAHUS C
noMo1Isio auddepeHnranbHbIX ypaBHEHU;

- yMEThb ONEpUpPOBaTh NOHATHUSAMH: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YHC]IAa, MOJYJIb M apryMeHT
KOMIUIEKCHOTO 4Hcia, (opMa 3amucu KOMIUIEKCHBIX YHCEN
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(reomeTpuyeckasi, TPUTOHOMETpUYECKass M ajredpanydeckas);
yMETh  TpPOU3BOAUTH  apu(METHUECKHEe  JCUCTBHI  C
KOMIUIEKCHBIMU YHCJIaMH; IPUBOIUTE MPUMEPHI UCIIOJIb30BAHUS
KOMILJIEKCHBIX YHCEI;

- yMeTb CBOOOJHO ONEPUPOBaTh IOHATUSAMHU: CpEJHEE
apugmeTHyeckoe, MeauaHa, HauOOJblllee U HaWMEHBIIIEe
3HAUEHUs, pa3Max, AUCIEPCHs], CTAaHAAPTHOE OTKIOHEHHE IJIf
ONMCAaHMUA  4YMCIOBBIX  JaHHBIX; YMEHHME  HCCIENOBATh
CTAaTUCTHYECKUE JlaHHble, B TOM YHCJIE€ C IPUMEHEHHEM
rpa@uueckux METOJOB M 3JIEKTPOHHBIX CPEACTB; rpapUuuecKu
UCCIIEIOBATh COBMECTHBIE HAOJIOACHUS C MOMOIIBIO JUarpaMM
paccenBaHus U JINHEWHOU PETPECCHH;

- YMEThb HaxOJUTh BEPOSATHOCTH COOBITUH C HUCIOJIb30BAaHUEM
rpau4eckux METOJOB; MPUMEHATh [UId pelleHus 3ajad
(GopMyJIbl CIIOKEHUSI M YMHOXEHHUS BEpOsiTHOCTEH, (popmyity
MOJTHOM BeposATHOCTH, (opmyny bepHymnn, xoMOMHATOpHBIE
dakTel W (GOpPMyJbI; OLEHUBATh BEPOATHOCTU PEATbHBIX
COOBITHI; yMEHHE ONepUpoBaTh MOHATUAMU: Cly4ailHas
BEIMYMHA, pACIpEAEICHUE BEPOATHOCTEH, MaTeMaTHYECKOe
0’KMJIaHHE, JUCIIEPCUS U CTAHJAPTHOE OTKIOHEHWE CIIy4yalHOUN
BEJIMYMHBI,  (YHKUMH  pacCOpelesieHuss W IUIOTHOCTHU
PaBHOMEPHOTO, M10Ka3aTeIbHOIO u HOPMAaJIbHOT'O
pacrpesielieHni; yMEHHE MHCIOJIb30BaTh CBOMCTBA HM3yYEHHBIX
pacnpeneneHuii 1Sl pellieHus 3a7a4; 3HaKOMCTBO C OHATHUSAMU:
3aKOH OOJIBIIMX YHCEN, METOJbl BBIOOPOUHBIX HCCIIEIOBaHMIA;
YMEHHE MPUBOAUTH HPUMEPHI NPOSBICHHUS 3aKOHA OOJBIIUX
YKces B IPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSAX;

- yMeThb CBOOOJHO OINEpPUPOBATH NOHATUSIMM: TOYKA, MpsSMasd,
IUIOCKOCTb, IIPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKHHA Yrol,
JBYIPAHHBIA yroJ, TPEXITPaHHBIM yroji, IepeceKaroluecs,
napasieNbHble U CKpeIlMBaIoIIUecs MpsaMble, NapauleIbHOCTh U
HNEPHEHAUKYIAPHOCTh MPSAMBIX M IJIOCKOCTEH, YIroid MEXAay
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OPSMBIMH, YTOJI MEXAY NPSMOW H IUIOCKOCTBIO, YTOJI MEXKIY
IUIOCKOCTSIMH; YMEHHE HCIOIb30BaTh MPH pPEIICHUH 3ajad
U3yYCHHbIE (aKTBl W TEOPEMbl IUIAHUMETPUU; yMCHHE
OIICHUBATh pa3Mepbl OOBEKTOB B OKPYKAIOIIEM MHUPE;, YMCHHE
OIIePHPOBATH TIOHS THSIMH: MHOTOTpaHHUK, CeYeHHe
MHOTOTpaHHWKA,  IPABWIBHBI  MHOTOTPAaHHHK,  TIPU3Ma,
nupamua, purypa u MOBEpXHOCTh BpalllCHUs, [IMIUHAP, KOHYC,
map, cdepa, pa3BepTKa IOBEPXHOCTH, CEYEHUS KOHyca U
WIMHJIPpA, TTapajlieIbHbIe OCH WM OCHOBaHUIO, CEYCHHUE IIapa,
IUTOCKOCTh, Kacaromascs cdepsl, IHIUHIpa, KOHYca; YMEHHE
CTPOHTH CEUEHHE MHOTOTPaHHHUKA, N300pakaTh MHOTOTPAHHUKH,
Gburypsl ¥ MOBEPXHOCTH BPAIICHHUS, UX CEUCHHUS, B TOM UYHUCIE C
MIOMOIIIBIO JICKTPOHHBIX CPEJICTB; YMEHHE NMPUMEHSTH CBOMCTBA
reoOMETpUUECKuX (Guryp, caMoCTOSTEIbHO (OPMYIUPOBATH
OTpeJICIICHUsT HW3y4aeMbIX (UTYp, BBIIBUTATh THUIOTE3Bl O
CBOICTBaX U MpHU3HAKAX T€OMETPUUYECKUX PUTYDP, 0OOCHOBBIBATH
WIM OINpOBEpraTh WX, YMEHHE TMPOBOJUTH KIACCUPUKALIUIO
GuUryp Mo pazMYHBIM TPH3HAKAM, BBIMOJHATH HEOOXOIUMBIC
JIOTIOJTHUTEIILHBIE IOCTPOCHUS;

- YMETb CBOOOIHO ONEPUPOBAThH MOHATHIMHU: IUIOMIAIL (PUTYPHI,
00beM (GUryppl, BEIWYHHA yTria, PACCTOSIHHE OT TOYKH MO
TUTOCKOCTH, PACCTOSIHHE MEXIY MPSIMBIMH, PACCTOSTHUE MEXKIY
IUIOCKOCTSIMH, ~ TUIOIIAAbh  chepbl, IUIOMAAb OBEPXHOCTH
NUpaMUIbI, TPU3MBI, KOHyca, LWIMHApA, 00beM KyoOa,
OPSIMOYTONBHOTO — MapaJUleNieNuIena, MUPAMHJIBI, [PU3MBI,
WIMHApA, KOHyca, Iapa; YMEHHE HAaXOAWUTh OTHOIICHHE
00bEeMOB MOJOOHBIX PUTYD;

- yYMeThb CBOOOJHO ONEPUPOBATH TOHSATHSIMH: JIBUKCHUE,
napajyieNbHbId  TIePEeHOC, CHMMETpHUS Ha IUIOCKOCTH U B
IPOCTPaHCTBE, MOBOPOT, MpeoOpa3oBaHue Moa00uUs, 1MOT00HbIE
GuUrypsl; yMEHUE pacro3HaBaTh PaBHbBIC U MOJ00HBIE (DUTYPHI, B
TOM 4YHCJIE B TPUPOIE, HCKYCCTBE, APXUTEKTYpE; YMCHHE
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UCIOJIb30BAaTh ~ T'€OMETPUYECKHE  OTHOLICHHS,  HaXOAUTh
r€OMETPUUYECKHE BEJIMYMHBI (JJIMHA, YTOJ, TUIONIaJb, OOBEM)
Opy pELIeHUH 3a7ad M3 JAPYruX Yy4yeOHBIX INPEeIMETOB U U3
peaNbHOM JKU3HH;

- yMeTh CBOOOJHO OINEpPUPOBATH MOHATHSIMH: MNPSIMOYTOJIbHAS
CUCTeMa KOOpJMHAT, BEKTOpP, KOOPAMHATHI TOUYKH, KOOPJIUHATHI
BEKTOPa, CyMMa BEKTOPOB, NPOM3BEIEHUE BEKTOpa Ha YHUCIIO,
pas3oXeHue BeKTopa Mo 0a3ucy, CKalsipHOE NpPOM3BEICHUE,
BEKTOPHOE MPOU3BEJICHUE, YroJll MEXAY BEKTOpaMH;, YMEHHeE
UCIOJIb30BaTh BEKTOPHBIM M  KOOPJAUHATHBIA METOA  JUId
pelIeHrs TeOMETPUYECKUX 3aJad U 3ajad APYTux ydeOHBIX
IIPEIMETOB; ONEPUPOBATh MOHATHAMM: MaTpuua 2x2 u 3x3,
OTIpeIeIIUTENb MaTpUIIBL, reOMEeTPpUYECKUN CMBICT
OTIpe/IeIIUTENS;

- YMeThb MOJIEIMPOBAaTh pealbHblE CHUTyallMd Ha S3bIKE
MaTEMaTHKH; COCTABIISITh BBIPAXKCHUS, YPAaBHEHHUS, HEPABCHCTBA
U MX CHUCTEMBI 10 YCJIOBHIO 3a/1auy, UCCIIEN0BAaTh IIOCTPOCHHBIE
MOJIeTTU C HCIIOJIb30BaHUEM anmapara anreopsl,
UHTEPIPETUPOBATD MOJTyYEHHBIH pe3yJIbTarT; CTPOUTD
MaTEMaTHYECKHE MOJEIM C IOMOIIBI0 TIE€OMETPUUYECKUX
MOHSTUI W BEJIMYUH, PEIIaTh CBSA3AHHBIC C HUMHU MPAKTHUECKUE
3a/1a4u; COCTaBIISITh BEPOSITHOCTHYIO MOJIeTTh u
UHTEPIIPETUPOBATD MOJTyYEHHBIH pe3yIbTarT; peiathb
MPUKIIAIHBIE 3aJ]a4l CPEJCTBAMU MaTEMaTHYECKOIro aHaju3a, B
TOM YHCJIE COLMAJbHO-3KOHOMUYECKOTO U  (PU3HUECKOTrO
Xapakrepa;

- YMEHHUe BbIOMpaTh MOAXOASIIMNA METOM JUIsl pelIeHHs 3aJauu;
MOHUMAaHNE 3HAYMMOCTH MaTEMATUKH B U3YUYEHUHU MPUPOIHBIX U
OOIIIECTBEHHBIX IPOLIECCOB M SIBJICHUI; YMEHHE paclo3HaBaTh
IIPOSIBJIEHUE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE, YMEHHE
MPUBOJUTH MPUMEPHI MATEMATHUECKUX OTKPBITHH pOCCHICKON 1
MHUPOBOU MaTEMATHUYECKON HAYKH
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OK 02 Hcnonb3oBaTh
COBPEMEHHBIC CPEJICTBA MOVCKA,
aHAIM3a ¥ UHTEPIPETAIIUN
nH(OpMaI, 1
WH(OPMAIIMOHHBIC TEXHOJIOTHH
TSI BBITIOJTHEHUS 337124
npodeccuoHaIBHOM

e TeTbHOCTH

B obnacTu IeHHOCTH HayYHOT'O IO3HAHMSL:
-cpopMHUPOBaHHOCTH MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO
pa3BUTHSA HAyKH U OOIIECTBEHHOHN MpPaKTHKH,
OCHOBaHHOT'O Ha uasnore KyJbTYP,

CHOCO6CTBYIOHIGFO OCO3HaHUIO CBOCro MECTa B

COBPEMEHHOMY  YpOBHIO

MIOJIMKYJIBTYPHOM MHpE;

- COBEpPILICHCTBOBAaHUE A3BIKOBOM u
YUTATEIbCKOM  KyJbTYpbl  Kak  CpEICTBa
B3aMMOJCHCTBHAA MEXIy JIIOABMH W IO3HAHUSA
MHpa;

- OCO3HAHHUE LIEHHOCTH HAYYHOU NESITEIILHOCTH,

TOTOBHOCTh  OCYLIECTBIATh  IMPOCKTHYIO U
HCCIIEIOBATEIILCKYIO JeATeIbHOCTD
WH/IMBUYaJIbHO H B TPYIIIIE.

OBnanenue YHUBEPCAIbHBIMU Y4eOHBIMU

MO03HABATEIbHBIMU ACHCTBUSMU:

B) pabota ¢ uHbopMamueii:

- BIIQJICTh HABBIKAMHU TIOJyYEHUS HH()OpMAIUH
W3 UCTOYHHUKOB Pa3HBIX THUIIOB, CAMOCTOSTEIBHO
OCYIIECTBIIATh MOUCK, aHAJIN3, CUCTEMaTH3ALUI0
W HHTEPIpEeTaluio WHPOpMAIMU Pa3IMIHBIX
BUJIOB U ()OPM IIPEICTaBICHHS;

- cOo37aBaTh TEKCTHl B PAa3NMYHBIX (opmarax C
y4eTOM Ha3Ha4yeHUs HHQPOpPMAIMHU M IIEJICBOH
ayIUTOpUHU, BbIOUMpas ONTUMANBHYI0 (opMy
NPEICTABICHHS U BU3yaJIU3aI1H;

- OLEHMBATh JIOCTOBEPHOCTH, JIETHTUMHOCTb
WHPOpPMAINK, €€ COOTBETCTBHE IIPAaBOBBHIM U
MOpPAJIbHO-3THYECKUM HOPMaM;

- UCTOJIb30BaTh Cpe/CTBAa MH(POPMAIMOHHBIX U
KOMMYHUKAIIHOHHBIX TEXHOJOTHH B pPEIICHUU

- YMETh ONEepUPOBaTh IMOHATHAMHU: PAMOHATIBHAS (QYHKIHS,
GyHKIHS, byHKIHS,
norapupmuueckass (QyHKUUSA, TPUTOHOMETPHUECKUE (DYHKIUH,

noKasaresabHas CTETIEHHAs
oOpaTHble (YHKIMM;, yMEHHE CTPOUTh TpaduKh H3YHYEHHBIX
GbyHKIMHI, UCTIOIB30BaTh IPaQUKU MPH W3YUYEHUH MPOLECCOB U
3aBUCHUMOCTEH, NpU pEIIeHUH 3aJad M3 JAPYTUX Y4eOHbIX
IPeMETOB U 3aJ]ay U3 peaslbHON KHU3HH; BBIpaXKaTh (popMysiaMu
3aBUCUMOCTH MEXIY BEIMUYMHAMU;

- YMETh ONEPUPOBATH MOHATUAMU: TOXKIECTBO, TOXKJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHNUE, HEPABEHCTBO, CUCTEMA YpaBHEHHM
U HEpPABEHCTB, PAaBHOCWIBHOCTb YpPAaBHEHUH, HEPABEHCTB H
CUCTEM, palMOHAJbHBIEC, HppalMOHAIbHBIE, I10Ka3aTEJIbHBIE,
Jorapudmuueckue, TPUTOHOMETPUUECKUE
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI; YMETh pellaTh ypaBHEHUS,

CTCIICHHBIC,

HEpaBCHCTBA M CHUCTEMbI C IMOMONIBIO Pa3JIUMYHBIX IIPHUEMOB;
peuiaTb ypaBHCHUS, HCPABCHCTBA U CHCTCMBI C IAapaMETPOM;
MIPUMEHSATh YPAaBHEHHUSI, HEPABEHCTBA, UX CUCTEMBI JJIsl PELIEHUS
MaTEeMaTHYECKHX 33/1a4 M 3a/1a4 U3 Pa3INyHbIX 00acTell HayKu
Y peajbHOM KU3HU;

- yMeThb CBOOOJHO ONEpPUPOBATH TOHSATHSIMH: JIBUKCHUE,
HapajmeanHﬁ NEepeHOC, CUMMCTpHUA Ha IIJIOCKOCTU HU B
MPOCTPAHCTBE, MOBOPOT, MpeodpazoBaHue Moao0us, moJ00HbIe
burypsl; yMeTh pacro3HaBaTh paBHbIC U MOAO0OHBIE (PUTYpHI, B
TOM 4YHCI€ B IPHUPOAE, HCKYCCTBE, apXUTEKTypE; YMEThb
HUCIIOJIBb30BATh rCOMETPUICCKHUC HaxXxoaUuThb
T€OMETPUYECKHE BETUYMHBI (IJIMHA, YTOJ, IUIOH[adb, 00BEM)

OpU pPELIeHUH 3a7ad M3 JAPYruX Yy4yeOHBIX MNpPEeIMETOB U U3

OTHOIIICHMS,

peabHOM KU3HU
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KOTHUTHBHBIX,
OpraHru3allMOHHBIX 3aJa4 C CO6JIIOI[€HI/I€M

KOMMYHHKATHBHBIX u

TpeboBaHUit PrOHOMUKH, TEXHHUKHU
0€30MacHOCTH, THIHEHBI, pPeCypcocOepeKeHus,
OpaBOBBIX M JTHYSCKHX  HOPM,  HOPM
nH(pOpMaIMOHHOM 0€30TaCHOCTH;

- BJIaJICTh HABBIKAMHU PACIIO3HABAHHS U 3alUTHI

uHpopManuu, UHPOPMAIIMOHHON 0e30MacHOCTH

ITMYHOCTHOE Pa3BUTHE,
peANpUHIMATEIbCKY IO

e TeTbHOCTD B
npodeccroHanpHOM chepe,
MCTIOJIb30BaTh 3HAHUS TI0
(MHAHCOBOI TPaMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CUTYyaIHsIX

OTUYCCKOI'O ITIOBCACHNA
- CIIOCOOHOCTD OLICHMUBATDH CUTYyalUIO n
IIPUHUMATDb OCO3HAaHHBIC

OPUEHTHPYSCh Ha  MOpalbHO-HPABCTBEHHBIE

pCUICHNA,

HOPMBI U LIEHHOCTH;

- OCO3HAHME JIMYHOTO BKJIaJa B IIOCTPOCHUE
YCTOWYHBOTO Oy IyIIETO;

- OTBETCTBEHHOE OTHOIICHHE K  CBOUM
poautensM W (WIW) APYTUM WiIeHaM CEMbH,
CO3JJaHUI0 CEMBHM Ha OCHOBE OCO3HAHHOTO
NPUHATUS LEHHOCTEH CEMEWHOW JKU3HU B
COOTBETCTBUU C TpaauLIUsIMU HapoJ0B Poccuu;
OBnazieHue YHHMBEPCAJIbHBIMU PETYJISATUBHBIMU
JICCTBUSIMU:

a) caMOOpraHu3aIus:

- CaMOCTOSITENIEHO OCYILECTBIATH
MIO3HABATENbHYI0  JEATENbHOCTb,  BBIABIATH
npoOsieMbl,  CTaBUThb U (POpMyIHpOBaThH

COOCTBEHHBIE 33Ja4yl B  00pa3oBaTEIbHOI
NeSITEIbHOCTH U )KU3HEHHBIX CUTYaIUsX;

JIUYHOCTH
OK 03 IInanupoBats u B obnactu JyXOBHO-HPaBCTBEHHOT'O - yMETb  ONEpUPOBATh  IOHATHAMM:  pALMOHAJIBHBIC,
[peain30BbIBaTh COOCTBEHHOE BOCIIUTAHMS: UPpalMOHAIIBHBIE, IIOKa3aTesIbHbIE, CTCIICHHBIE,
Npo(eCCUOHAIBHOE U - c()OpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, jJorapu@MuuecKue, TPUTOHOMETPUYECKHE  YpaBHEHHUS WU

HEPaBEHCTBA, UX CUCTEMBI;

- YMETh OMNEPHUPOBATH MOHATHSIMH: MHOTOTPAHHUK, CEUYCHUE
MHOTOTpaHHHMKa, KyO, Mapajuiesienurne]l, Mpu3Ma, MUpaMuia,
durypa W TMOBEPXHOCTb BpAlICHUS, IWIUHIP, KOHYC, IIap,
cthepa, ceueHuss GUTYpbl BpaICHUsS, ITUIOCKOCTh, KAaCArOIIasCs
cdepbl, TWIMHIPA, KOHYCA, TUIOMAAb MTOBEPXHOCTH MUPAMUIIBI,
OpU3MBbl, KOHYCa, MWIWHApA, IIOmAanas cdepbl, o0beM Kyoda,
NPSMOYTOJIBHOTO  MMapauleyIeTuIeia, TMHPAMHIbI, TPU3MBIL,
[WIMHPA, KOHYyCa, IIapa; YMEHUEe H300paKaTh MHOTOI'PAHHUKH
M MOBCPXHOCTU BpallCHHUA, UX CCUCHUA OT PYKHU, C IMOMOIIBLIO
YepTEKHBIX HHCTPYMEHTOB M JJIEKTPOHHBIX CPEACTB, yMETh
pacro3HaBaTh ~ CHMMETPUIO B
pacro3HaBaTh MPABUIbHBIC MHOTOTPAHHUKH;

IMPOCTPAHCTBC, YMCTb

- YMEThb ONEPUPOBATH IOHATUSAMH: IPSAMOYTOJIbHAs CHCTEMA
KOOPJIHMHAT, KOOPAUHATBHI TOYKU, BEKTOP, KOOPJAMUHATHI BEKTOPA,
CKAJIAPHOE IPOM3BEICHHUE, YrOJI MEXIYy BEKTOpaMH, CyMMma
BEKTOpPOB, IIPOMU3BEICHHUE BEKTOpPA HAa YHCIIO; HAXOAWUTh C
MOMOIUIbIO N3YYEHHBIX (OPMYJT KOOPJUHATHI CEPEeIMHbBI OTPE3Ka,
paccTosiHuE MEXAY ABYMs TOUKaMHU
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- CaMOCTOSTENIBHO COCTAaBJATh IUIAH PEIICHUS
MpoOJIEMBl € YYETOM HMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

- 1aBaTh OLICHKY HOBBIM CUTYaLlUsIM;
croco0CTBOBaTh (POPMUPOBAHUIO U TIPOSBICHUIO
UIMPOKOM 3pyIULIMU B Pa3HBIX 00JIaCTAX 3HAHUMH,
MIOCTOSIHHO TOBBIIIATh CBOM 00pa3oBaTeIbHbIA U
KyJbTYPHBII YPOBEHb;

0) CAaMOKOHTPOJIb:

UCIIOJIb30BaTh MPHUEMbl PEQIIEKCUM JJIsi OLIEHKU
CUTYyaIlMH, BHIOOpPA BEPHOTO PEIICHUS;

- YMETb OLEHUBaTh PHUCKU U CBOEBPEMEHHO
IIPUHUMATD PELIECHUS 110 UX CHIKCHUIO;

B) SMOLIMOHAJIbHBII MHTEJUIEKT,
IIpeAnoaraoumi copMrUpoOBaHHOCTS:

BHYTPEHHEHN MOTHBAIUH, BKJIFOYAIOLIEH
CTPEMJICHUE K JOCTHXKCHHUIO LEIU U YCIEXY,
ONITHMH3M, WHULIMATUBHOCTD, yMEHHE

JIEMCTBOBATH, UCXO/S U3 CBOMX BO3MOKHOCTEH;

- OMIIATHHM,  BKJIIOYAIONIEHM  CIOCOOHOCTH
MOHUMATh IMOIIMOHAIILHOE COCTOSIHUE APYTHX,
YYUTHIBATH ero npu OCYIIIECTBICHUH
KOMMYHHKAITUH, CIIOCOOHOCTh K COYYBCTBHIO U
COTIEPEIKUBAHUIO;

- COIIMAJILHBIX ~ HAaBBIKOB, BKJIFOYAIOIIHAX
CIIOCOOHOCTh ~ BBICTpAaWBaTh  OTHOIICHHUS  C
IPYTUMH  JIOABMH, 3a00THTBCS, MPOSBISATH
UHTEpEC U pa3peuiaTb KOH(OIUKTHI

OK 04 3¢ddexruBHO
B3aMMO/ICHICTBOBATh U paboOTaTh
B KOJIJICKTUBC 1 KOMaHIC

TOTOBHOCTB K CaMOpa3BUTHIO,
CaMOCTOSITEJILHOCTH ¥ CAMOOIIPEICTICHHIO;

-OBJIaJICHHC HaBBIKAMU yaeOHo-
HCCJIEI0OBATENBCKOM, MPOEKTHOM M COLMAIBHOU

- YMeThb ONEpUpOBaTh MOHATUAMHU: CIy4allHbI ONBIT WU
Cily4ailHoe coObITHE, BEPOSITHOCTh CIy4ailHOrO COOBITHSI; YMETh
BbBIYUCIIATH BCPOATHOCTH C HUCIOJB30BAHUCM Fp&(pH‘-I@CKI/IX
METOJOB; HPUMEHATh (OPMYJIbl CIOXKEHHS W YMHOXECHHMS
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JeSITETLHOCTH,
OBnanenue YHUBEPCAIBHBIMU
KOMMYHUKATHBHBIMU JCHCTBUSMU:

0) coBMECTHasl I TENbHOCTb:

- TMOHMMATh M WHCIOJNB30BaTh MPEUMYIIECTBA
KOMaHJHOW U UHJIMBUYaJIbHOU paboThI;

- IPUHUMATH L€ COBMECTHOW JeATEILHOCTH,
OpPraHu30BbIBaTh U KOOPJUHHUPOBATH JIEHCTBHS
M0 €€ JOCTIKEHUIO: COCTaBIIATh TUIaH IeUCTBUH,
pacipenensaT  poid  C MHEHUHI

YYaCTHUKOB OOCYK/IaTh Pe3yIbTaThl COBMECTHOM

Y4ETOM

paboThl;

- KOOPAMHHUPOBATH M BBHINOJHITH pabOTy B
YCIOBUSAX  pPEaJbHOr0,  BHUPTYaJbHOIO U
KOMOWHHPOBAHHOTO B3aUMOJICHCTBUS;

- OCYUIECTBIIATH TO3UTHBHOE CTPATETHMUYECKOE
MOBEICHUE B PA3NIUYHBIX CUTYaIUAX, IPOSBISATH
TBOPYECTBO u BOOOpakeHue, OBIThH
WHUITUATHBHBIM.

OBnaseHre yHHUBEPCATBHBIMU PETYJISTUBHBIMU
JEVCTBUSMU:

T') MPUHATHE ce0sT U IPYTUX JIFOJICH:

- NpUHUMATh MOTUBBI M apryMEHThl JAPYTUX
JIOJICH TIPY aHAJIM3€ PE3YJIbTATOB JICATCILHOCTH;
- MPU3HABAThH CBOE MPABO U MPABO IPYTHUX JIOACH
Ha OLINOKH;

- pa3BHBaTh CIIOCOOHOCTH TIOHMMAaTh MHpP C
MTO3UIUH JIPYTOTO YeIOBeKa

BEPOATHOCTEN, KOMOMHATOpHblE akTbl U (QopMyibl Ipu
pelIeHNH 3aJa4; OIIEHWBATh BEPOSTHOCTH PEAbHBIX COOBITHH;
3HaKOMCTBO CO CIy4YalHbIMHU BEJIMYMHAMH; YMEHHE NPHBOIHUTH
IpUMEPBI MPOSBICHHS 3aKOHA OOJBIIUX YHCET B MPUPOAHBIX U
OOIIECTBEHHBIX SIBJICHUSX;

- YMETh CBOOOJHO OINEPHUPOBATH MOHSATHIMHU: CTENEHb C LIEIBIM
1oKaszaTejeM, KOPEHb HaTypalbHOW CTENEHH, CTENeHb C
palMOHAJIBHBIM IIOKa3aTesieM, CTeNeHb C JeHCTBUTEIBbHBIM
(BeLIeCTBEHHBIM) IIOKa3aTejeM, Jorapupm Uucia, CHHYC,
KOCHHYC U TAHT€HC MTPOU3BOJIHOTO YHCIIA;

- YMETb CBOOOJIHO OTMEPHPOBATH MOHATHAMHU: I'paduK (yHKINH,
oOpatHast GyHKLUS, KOMIO3UIUS (QYHKIMN, TUHEHHAs QyHKINS,

KBajgpaTtuuHas (QyHKIMsS, CTENeHHass QYHKIUS C  IeJIbIM
MoKaszaTesieM, TpPUTOHOMeTpuYeckne (PyHKIuu, oOpaTHBIC
TPUTOHOMETPHUYECKHE byHKIHY, noKa3aTebHast "
ngorapupmuueckas  (QyHKIUH; yYMETb CTPOUTH  TpaduKu

(YHKUUH, BBITONHATE IpeoOpa3oBanHus rpapukoB GyHKINH;

- yMeThb UCHOJb30BaTh TIpaduku GYHKIMHA I8 U3y4eHUs
IPOIIECCOB M 3aBUCHMOCTEH IPH PEIIeHUH 3aJad M3 APYTrux
y4eOHBIX TMpPEIMETOB W W3 pEalbHOM JKU3HM; BBIPAXaTb
(dbopMyrIaMu 3aBUCUMOCTH M@Ky BETHUYUHAMU;

- CBOOOJHO OmNEpUpOBaTh MNOHATHSAMM: UYETHOCTh (YHKIIHH,
HNEPUOJUYHOCTh  (YHKLUH,  OTPAaHUYEHHOCTh  (YHKIIHUH,
MOHOTOHHOCTh (DYHKIIMH, IKCTPEMYM (PYHKLMHU, HAauboJbllIee U
HaMMEHbIIEe 3HA4YeHUS (YHKIMM Ha TPOMEKYTKE; YMETh
HPOBOJUTH UCCIIEZIOBaHUE (PYHKIIUH;

- yMETb MHCIIONB30BaTh CBOICTBa M rpaduku (QyHKIUH 1715
pelieHusl YpaBHEHWH, HEPABEHCTB W 3aJad C IapaMeTpamm;
n300pakaTh Ha KOOPAMHATHOM TJIOCKOCTH MHOKECTBA PEIICHUI
ypaBHEHHIA, HEPABEHCTB U MX CHCTEM
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OK 05 OcymiecTBasTh YCTHYIO U
MUCHMEHHYI0 KOMMYHHUKAITUIO HA|
FOCYJITAPCTBEHHOM SI3bIKE
Poccuiickoit deneparuu ¢
y4eTOM 0COOCHHOCTEH
COITMAIBHOTO M KYJIBTYPHOTO
KOHTEKCTa

B 0061acTH 3CTETHYECKOTO BOCIIUTAHUS:

- OCTCTHUYECCKOC OTHOIIICHHUEC K MI/Ipy, BKJIFOYast
3CTCTI/IKy GBITa, Haquoro U TEXHUYCCKOI'O
TBOpYECTBA, CIOpPTa, TPyJAa W OOIIECTBEHHBIX
OTHOIIICHMIA,

- CHOCOOHOCTh BOCIPUHUMATh Pa3IMYHbIE BHJIbI
I/ICKYCCTBa, Tpa,Z[I/IL[I/H/I )41 TBOp‘IeCTBO CBOCIO H
JIPYyTUX HApOJOB, OINyIAaTh 3MOIMOHAIBHOE
BO3/ICHCTBUE HCKYCCTBA;

- Y6C)KJI€HHOCTI) B 3HAYUMOCTHU MJIA JIMYHOCTHU U
0o0IIeCTBA  OTEYECTBEHHOIO U

HCKYCCTBA, 3THUYECKMX KYJBTYPHBIX TpaauLUi

MHPOBOTO

W HApOAHOI'O TBOPUCCTBA,
- TOTOBHOCTh K CaMOBBIPAXXCHHIO B Pa3HBIX

BUAax HUCKYCCTBa, CTPEMIICHHUE IMPOABJIATH
KadycCTBa TBOp‘ICCKOﬁ JIMYHOCTH,
OBHaI[eHI/Ie YHHUBCPCAJIbHBIMU

KOMMYHHUKAaTHBHBIMHU ,Z[eﬁCTBI/ISIMI/IZ

a) oOmeHue:

- OCYIIECTBIISATh KOMMYHHUKAIIMH BO BCeX chepax
KU3HU;

- pacmo3HaBaTh  HeBepOalbHBIE  CPEICTBA
OOIIeHNs, TOHUMATh 3HAYCHHE COILMAJBHBIX
3HAKOB, pacro3HaBaTh MIPEIIOCHIUTKI
KOH(JINKTHBIX CUTYaIHi u CMSATYaTh
KOH(JIUKTBL;

- Pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOIO TOYKY
3pC€HHA C UCITIOJIB30BAHUCM A3BIKOBBIX CPEACTB

- YMETh ONEpPUPOBATH MOHATHUSAMH: CpelHee apuhMeTHIeCKoe,
MeJuaHa, HauOOoJNIbIliee W HAWMEHbBIIee 3HAYCHUS, pa3Max,
JTUCTIEpCHs, CTAaHJAPTHOE OTKIOHEHHE YHCIOBOrO Habopa;
yYMEHHUE UHTEPIPETHPOBATh  WHPOPMAIIHIO,
MpeACTaBICHHYI0 B TaOnMIax, Ha JguarpaMmax, Tpadukax,

OTpaXkarollyl0 CBOICTBa peallbHbIX NPOIECCOB U SIBICHUN;

HU3BJICKATD,

NPEJCTABIATh UHPOPMALIUIO C TIOMOILIBIO TaOJIHUIl M AHArPaMM;
UCCIIEA0BATh CTaTUCTUYECKUE JaHHbIE, B TOM YHCIIE C
NpUMEHEHHEM TpapUUECKUX METOAOB U IEKTPOHHBIX CPEJICTB;

- YMEThb OIIEPUPOBATH MOHATHAMU: TOYKA, IpsiMasi, IJIOCKOCTD,
IIPOCTPAHCTBO, JBYI'PAHHBIA YIoOJl, CKPEIIMBAIOIIMECS IPSMBIE,
MAapaJUICIbHOCTh M NEPHEHAUKYJSIPHOCT  NPAMBIX U
IUIOCKOCTEHM, Yroja MeXIy MNpSMBIMHM, YIOJI MEXAY HpsIMOHW U
IJIOCKOCTBIO, YIOJl MEXKIY IJIOCKOCTSAMU, PACCTOSHUE OT TOYKH
0 IUIOCKOCTH, pACCTOSTHUE MEXKIy NPSAMBIMH, pacCTOSHUE
MEXKIY IUIOCKOCTSIMY;

- YMETb UCIIOJIB30BaTh MPH PEIICHUH 33124 U3yUeHHbIE (PaKThl U
TEOpeMbl IJIAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB

OKPYXKAaIOIIEero MUpa

OK 06 IIposBasTh rpaxk1aHCKO-
MaTPUOTUUYECKYIO TIO3UITHUIO,
IEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHUE HA OCHOBE

- OCO3HaHHE OOyYaroUTUMUCS

Fpa)I(JIaHCKOﬁ HUACHTHUYHOCTH,

POCCHUICKOI

- LEJCHAIPAaBICHHOE DPa3BUTHE BHYTPECHHEHN

no3sunmuu  JIMYHOCTU HAa  OCHOBC  OYXOBHO-

- YMeThb ONEpHUpOBATh MNOHATUAMU: NPSIMOYTOJIbHAS CHUCTEMA
KOOpAMHAT, KOOPJIAMHATHl TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJIIpHOE IPOU3BENECHUE, YroJl MEXKOY BEKTOpaMH, CyMMa
BEKTOPOB, IIPOM3BEJIECHUE BEKTOpPa Ha 4YHCIO; HAXOAMUTb C
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Tpa}lI/IIII/IOHHBIX
00IIECUCIIOBEUECKHUX [ICHHOCTEH,
B TOM YHUCJIC C y‘-IeTOM
rapMOHHU3AINN
ME)KHALMOHATBHBIX 1
MC)KpCJ'H/IFI/IOSHBIX OTHOHIGHI/II\/'I,
HpI/IMeHHTB CTaH,Z[apTBI
AQHTHUKOPPYILIUOHHOTO
MOBEACHUS

HPaBCTBEHHBIX LIEHHOCTEN HaponoB Poccuiickoi
®denepanuy, HUCTOPUYECKMX U HALMOHAJIBHO-
KYJIBTYPHBIX

TpaanuLuH, ¢dbopmupoBaHue

CUCTEMBl 3HAUYUMBIX I[IEHHOCTHO-CMBICIIOBBIX
AHTUKOPPYIIUOHHOTO

NPaBOCO3HAHMS,

YCTaHOBOK,
MHPOBO33pPEHUS,
9KOJIOTMUECKON KYJbTYPBI, crocoOHOCTH
CTaBUTH 1IEJTU U CTPOUTH )KU3HEHHBIE TUIAHBI;

B yactu rpaxqaHcKoro BOCIUTAHUA:

- OCO3HaHME CBOMX KOHCTUTYLHOHHBIX IpaB U
00s13aHHOCTEH, yBa)XkKCHHE 3aKOHa u
IIPaBOIOPSI/IKA;

- TPUHATHE TPAJAULUOHHBIX HAIlMOHAJIBHBIX,
00111eYeI0OBEUECKUX I'YMaHHCTUYECKUX u

ACMOKPATHICCKUX HGHHOCTGﬁ;

- TOTOBHOCTb  IPOTHUBOCTOSATH  HMJIEOJIOTMU
HKCTpPEMHU3Ma, HalMOHAIM3Ma, KceHodobuu,
JUCKPUMUHALIUT o COLIMAJIBHBIM,
PEUTUO3HBIM, pacoBbIM, HAIMOHAJIbHBIM
MIpU3HAKaM;

- TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIBHOCTD B
UHTepecax I'pakJaHCKOT'0 o01ecTBa,
y4acTBOBAaTh B caMOyIpaBJIE€HUU B

0011e00pa3oBaTEIPHON OpPraHU3aNKH U JIETCKO-
IOHOIIECKUX OpraHU3alusiX;

- YMEHHE B3aUMOJIEUCTBOBATh C COLMAJIBHBIMU
WHCTUTYTaMHU B COOTBETCTBHU C UX (YHKIUSIMU
1 Ha3HAYEeHHEM;

- TOTOBHOCTb K T'YMaHUTapHOW U BOJIOHTEPCKOMN
NEeSATENbHOCTH;

MaTPpUOTHYECKOTO BOCIIUTAHUS:

- cOpPMHPOBAHHOCTh POCCHMCKOMN TpaKTaHCKOM

MOMOIUIbIO N3YYEHHBIX (OPMYJT KOOPJAUHATHI CEPEIMHbBI OTPE3Ka,
paccTosiHuE MEXAY AByMs TOUKaMU;

-yMETb BbIOUPATH NOAXOASIINN U3YYSHHBIA METOA ISl PEIICHUS
3a/1a4y, pacro3HaBaTh (bakThI u
MaTeMaTU4EeCKUE MOJEIN B NPUPOAHBIX M OOIIECTBEHHBIX
ABJICHUAX, B

MaTECMaTHYCCKHUEC

HCKYCCTBC; YMCHHC [IIPUBOAUTL [MPUMCPDBI
MaTEMaTHYCCKHUX
MaTeMaTH4eCKOM HAyKH.

- YMCTb OICpUPOBATH ITOHATUAMU: cnyqaﬁHHﬁ OIIBIT H

OTKPBITUHA  POCCHUMCKOM U MHUPOBOWU

Cily4ailHoe coObITHE, BEPOSITHOCTh CIy4yailHOrO COOBITHSI; YMETh
BBIUUCIIATE BCPOATHOCTH C HCIOJB30BAHUEM rpa(bnqecxnx
METOJOB; TPUMEHATh (OPMYJIBI CIOXKEHHS W YMHOXCHHUS
BEPOSITHOCTEH, KOMOMHATOpHble (akTel U (GopMynbl Hpu
pELIeHNH 3aJa4; OLIEHUBAThb BEPOSTHOCTH PEANIbHBIX COOBITHH;
3HAaKOMCTBO CO CJ'Iy‘-IthIHBIMPI BCIIMYMHAMU, YMCHUC IPHUBOJIUTH
MMPUMCPHBI MPOABJIICHHA 3aKOHA OOJIBIIINX YHCEN B NpUPOAHBIX U
0OIIECTBEHHBIX SBJICHUAX
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WJEHTUYHOCTH, TMAaTPUOTH3MA, YBAXKEHUA K
CBOEMY Hapoay, UYyBCTBa OTBETCTBEHHOCTH
nepen PonuHoM, ropnoctu 3a CBOM Kpaul, CBOXO
Ponuny, cBOW A3BIK M KyJIbTYypy, HPOLUIOE U
HAcTOSIIIEE  MHOTOHAIIMOHAIIBHOIO  Hapoja
Poccun;

- LIEHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM
CMMBOJIaM, HCTOPUYECKOMY U MPUPOJHOMY
HacleAulo, NaMsATHUKAM, TPaJuLUsSM HapoJ0OB
Poccun, pmoctmwxkenusim Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPY/IE;

- wuueiHas yOeXJICHHOCTh, TOTOBHOCTH K
CIIY’KEHHUIO u 3alIuTe OreuecTna,
OTBETCTBEHHOCTH 3a €T0 CyAb0Y;

OCBOCHHBIC OOYYAIOIIUMUCS MEXKIPEIMETHBIE
TIOHSITHSI U YHUBEPCAIbHBIC Y4YeOHBIE NEHCTBUS
(perynsTUBHBIE, MO3HaBaTEJIbHEIE,
KOMMYHHKATHBHbIE);

- CHOCOOHOCTP WX  HCIIOJIB30BAaHUA B
[IO3HABATEIIBHOM M COLMAJIBHOW  IPAKTHUKE,

TOTOBHOCTh K CaMOCTOSITEIbBHOMY
IUTAHUPOBAHUIO W OCYIIECTBICHUIO Y4eOHOM
NeSITENbHOCTH, OpraHu3anuu y4ueOHOTro
COTpYAHUYECTBA c MeIarornYeCKUMH

paboTHHKaMHU M CBEPCTHUKAMH, K Yy4YacTHUIO B
MOCTPOCHUH MHIUBUAYAIbHONW 00pa3oBaTeIbHOM
TPaeKTOPHH;

- OBJIa/ICHUE HaBbIKaMU y4eOHO-
HCCIIEIOBATENBCKOM, MPOEKTHON U COLMAIbHOM
NEeATEIIbLHOCTH
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OK 07 CogeiicTBoBaTh
COXPAaHEHHIO OKPYKaIOIIEH
Cpensl,
pecypcocOepexeHuIo,
MIPUMEHSATH 3HAHUS 00
M3MEHEHHUHU KJIMMaTa,
MPUHIHIIBI OE€PEXKITNBOTO
IPOM3BOJICTBA, 3P (HEKTUBHO
NEeNCTBOBATH B
Ype3BBIYAHHBIX CUTYAIUSIX

- HC HpI/IHI/IMaTI) I[Cf/iCTBHfI, HpI/IHOCﬂHII/Ie Bpez[
OKpY>Karolleu cpee;

- yMeTh MPOTHO3UPOBATH HEOIATrONPHUSITHbIC
DKOJIOTHUYECKHE MOCJIEICTBUS
MPEINPUHUMAEMBIX JICUCTBUI, MPEIOTBpAIIAThH
uX;

- pacuupurs OIIBIT
3KOJIOTMYECKOW HAINpPaBI€HHOCTH;

- pa3pabaTeiBaTh IUIaH PELICHHUS MPOOIEMBI C

ACATCIbHOCTHU

Y4ETOM aHaIn3a MMEIONIUXCS MaTepHaTbHBIX U
HEMAaTepUaIIbHBIX PECYPCOB;

- OCYIIECTBJISITh IICJICHANPABICHHBIA TMOUCK
MepeHoca CpeacTB M crmocoOOB JAeicTBUA B
po¢eCCHOHATBHYIO CPEIY;

- YMETh MEPEHOCUTH 3HAHUS B MMO3HABATEIHHYIO
Y TIPAKTHUYECKYIO 00JIaCTH KU3HECATCIIEHOCTH;

- IpeaaraTb HOBbIE MPOEKTHI, OLICHUBATh UEH C
MO3ULINH HOBU3HBI, OPUTMHAJILHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

- JdaBaTb OLCHKY HOBBIM CHUTyallUsiM, BHOCHUTDH

- yYMeTh OINEpUPOBaTh MOHATHUAMU: (YHKIMS, HENpEpbIBHASL
byHKIMS,
UHTETpaJl; YMETb HAXOAUTh IPOU3BOAHBIE DIIEMEHTapHBIX

NPOU3BOJHAS, IEpBOOOpa3Has,  OIpPEeeICHHBIN
(GYHKIMIA, HCHONB3YS CIIPaBOYHBIE MaTEPHAJbl, UCCIIENOBATH B
NpOCTeHIMX ciay4asx (YHKIMH HAa MOHOTOHHOCTH, HAXOIHWTh
HanOONbIINE W HAWMEHBININE 3HAYCHUs (YHKIUH; CTPOHTH
rpaduku
MaTeMaTUYeCKOTO aHalu3a; MPUMEHATh MPOU3BOJHYIO IIPH

MHOT'O4JICHOB C HUCIIOJIB30BaHHEM arrapara

pelieHNH  3aJa4  Ha  JBW)KEHHUE, pellaTh  IPAKTUKO-
OPUCHTHPOBAHHBLIC 3aJa4d Ha HanOOIbIIEe ¥ HaUMEHBIIINE
3HAYCHU, Ha HAXOXKICHUE IIyTH, CKOPOCTU U YCKOPEHMU;

- YMCTh OIICPHUPOBATH NOHATUAMHU: ABUKCHUC B MPOCTPAHCTBC,
1oJ00HBIE (PUTYPHI B TIPOCTPAHCTBE; UCIIOJIB30BaTh OTHOIICHUE
TJIOMAed TOBEPXHOCTEH M 00BEMOB MOAOOHBIX (UTYyp TIpU
pEIICHNN 33]1aY,

- YMCTb BBIYUCIIAATH TCOMCTPUUCCKUC BCIMYMHBI (ILJII/IHa, yTroiu,
0o0beM, TMIOMAAh TMOBEPXHOCTH),  HCIOIb3Ys

HN3YYCHHBIC (1)OpMy.]'IBI n MCTOAbI

IUIOIIAIb,

KOPPCKTHUBBI B ACATCIBbHOCTD, OLICHUBATH
COOTBCTCTBHUEC PE3YJIbTATOB LECIAM
T1K 1.5. BeimoaHsaTh pacucCThL - BJIaJCTDh Ppa3jInIHbIMU METOdaMU - YMCTb [IPUMCHSATH MOJCIIN MATCMATUYCCKUX PACUYCTOB

[apaMeTpOB MEXAaHUYECKOMN
00pabOTKU U3TOTOBICHUS
nerajgeil MalIH, B TOM YHCJIE C
[IPUMEHEHUEM CUCTEM
ABTOMATHU3UPOBAHHOTO
[IPOEKTUPOBAHMUSI.

MaTeMaTHYECKHUX pacueToB
- YMETh BBINOJHATh PACUETHl MEXAaHUYECKUX
apaMeTpoB

- YMeThb MOAOHMpAaTh pazIudHbIe MOJCIIM aHalu3a W MPOBOJHTH
MaTeMaTHYECKUI aHaAJIN3
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2. CTpyKTypa U coaepkaHue 001eo0pa3oBaTeJIbHOM TUCIIHIIIMHBI

2.1. O6beM JUCHUIIMHBI U BU/IbI Y4eOHOH padoThI

Bua yue0Hoi# padoThl Oovem 6
yacax

O06bem 00pa3oBaTeIbHON NPOrPaAMMBbI IMCHUILTHHbBI 271

B T.4.

OcHoBHOE coepkaHue 223

BT. 4.

TEOPETUYECKOE 00YUEHUE 135

MIPAKTUYECKUE 3aHATHS 88

camocTosATeNbHas yyeOHas paborta 0

ITpodeccuoHaIbHO-OPHEHTHPOBAHHOE COACPKAHME 34

(comep:kaHue MPUKJIAJTHOTO MOIYJIA)

BT. 4..

TeopeTuIecKoe o0ydeHue 4

MIPAKTUYECKUE 3aHATHUS 30

NuauBuayaabHbI NPOEKT (0a/nem) HeT

Koncyabranuu 2

ITpomexxyTouHasi aTTecTanust (IK3aMeH) 12
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2.2. TeMaTH4YeCKHUI IVIAH U COAEPKAHNE JUCHUIINHBI_

Conepxkanue yueOHOro Mmatepuasa (0OCHOBHOE M NMPOo(eCcCHOHAIbHO- DopMupyeMbI
HaumeHnoBanue O0bem
OPHUEHTHPOBAaHHOE), JIA00OPATOPHbIC M NPAKTUYECKHE 3aHATHS, e
pa3aesioB U TeM . 4acoB
NPUKJIATHOH MOAYJb (MIPU HAJTMYMH) KOMIIETEHLIM U
1 2 3 4
OcHoBHOE cofep:KaHHue
Paszpnen 1. 16
IToBTOpenue  Kypca
MaTEeMATHKH
OCHOBHOM IIKOJIbI
Tema 1.1 Conepxanue yueOHOro MaTepuasia
Hens 151 3anauu | ba3oBble 3HAHUA M YMEHUS 10 MaTeMaTHKe B MPOGECCHOHAIBHOU U B
MaTeMaTUKH IIPU | IOBCEITHEBHOMW JIESITEIBHOCTH.
OCBOEHUH Teopernueckoe 3aHsTHE 2
OK-01, OK-02,
CIIELIMAIIBHOCTH
OK-03, OK-04,
Tema 1.2 Coneprxkanue yueOHOro MaTepuaia OK-05. OK-06
Uncna u BeuuciaeHus. | JIeMCTBUS Haa TOJOXUTEIBHBIMA ¥ OTPUIATEIBHBIMH  YHCIIAMHU, _OI’< - R
Bripaxkenus U | OOBIKHOBEHHBIMU U JACCATUYHBIMU JPOOSMHU. )
npeoOpa3oBaHuUs JleiicTBus co cTeneHs Mu, OpMyITbl COKPAIIICHHOTO YMHOKEHUS. 2
IIpakTrueckoe 3aHsATHE
Tema 1.3. Buel miockux Guryp u ux miomaib.
I'eomerpus Ha | [IpakTHueckoe 3aHATHE
IJIOCKOCTH
2
Tema 1.4 Conepxanue yueOHOro Marepuania
[IpouenTHbIe [IpocThie NpOIEHTHI, pa3Hbie CIOCOOBI WX BblUKcIeHUs. CIOXKHBIE
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BBIYHCIICHHS MIPOLICHTBI 2
Teopernueckoe 3aHsTHE
Tema 1.5 Conepxanue yueOHOro Marepuaia
YpaBHeHUs u | JIuneiiHble, KBaipaTHbIE, JPOOHO-TMHEHHBIE YPABHEHUS U HEPABEHCTBA
HEPaBEHCTBA [IpakTuueckoe 3aHsTHE 2
Tema 1.6 Conepxanue yueOHOro MaTepuania
Cucremsl ypaBHeHu#l 1 | CriocoOBI pemieHusl CUCTEM JMHEHHBIX ypaBHeHUH. [loHsATHS: MaTpuia
HEPABECHCTB 2x2 m 3x3, ompepemurens Marpuubel. Meron [Maycca. Cucrtemsl 4
HEJIMHEWHBIX ypaBHEHUN. CUCTEMBbI HEPABEHCTB
[IpakTrueckoe 3aHsTue
Tema 1.7 Conepxanue y4eOHOro Marepuana
BxoaHo KOHTPOJIB Boluucnennss u  npeoOpa3oBaHHsA. YpPaBHEHUS M HEpPABEHCTBA.
I'eoMeTrpus Ha IOCKOCTH 2
KonTtponbHas paborta
Pasnen 2 Ilpsambie u 12
IUIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Conepxanue yueOHOro MaTepuania
OcuHoBHble  monsATHA | [Ipeamer crepeomerpun. OCHOBHBIE TOHATHS (TOYKa, MpsIMasi, OK-01. OK-03
CTEPEOMETPUHU. IJIOCKOCTb, MPOCTPaHCTBO). (OCHOBHBIE AKCHOMBI CTEPEOMETPHH. 2 OK—O4, OK-O7’
Pacnonoxenue Ilepecekaromuecsi, MapajyieAbHbIE W CKPEUIMBAIONIMECA MPSMBIE. HK’ 15
OpAMBIX U IUIOCKOCTeN | [Ipu3Hak W CBOMCTBO  CKpelMBaOIIMXCA NpsAMbIX. OCHOBHBIE '
IPOCTPAHCTBEHHBIE (PUTYPBI.
Teopernueckoe 3aHATHE
Tema 2.2. Conepxanue y4eOHOro Marepuana
[TapamiensHOCTD [TapamnensHble npsiMas ©  1uiockocTh. Omnpenenenue. IlpusHak.
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OpSAMBIX, TPSIMOM W

CaoiictBa (¢ nmokazarenbcTBOM).  [lapaiyenbHble  MJIOCKOCTH.

IIJIOCKOCTH, Omnpenenenue. [Ipusnak. CpoiicTBa (¢ J0Ka3aTeabCTBOM). TeTpasap u

MIJIOCKOCTEN ero onemeHThl. [lapammenenunen wu ero 3nmemeHThl. (CBOWCTBa
OPOTUBONOJIOKHBIX TpaHEl W JMaroHajedl  mapajulesienunesa.
ITocTtpoenue ceuennii. Pemenue 3anay.
Teopernueckoe 3aHATHE

Tema 2.3. Conepxanue yueOHOro Marepuasa

IlepnennukynsapHoCTh | [leprieHAUKYIISPHBIC HpsIMbIE. [TapannenbHbie psIMbIE,

MPSAMBIX, IPSIMOM U

NEPINCHAUKYJISIPHBIC K IIJIOCKOCTH. HpI/I3HaK MNEPINCHAUKYIIAPHOCTHU

TUIOCKOCTH, NpsIMOM M TJIOCKOCTH. JloKa3arenbcTBO. lleprneHanKysisip 1 HaKJIOHHAS.
IIJIOCKOCTEN [lepniennukynsipHbie  IJIOCKOCTU. [Ipu3HaK mnepHneHAUKYISIPHOCTH
mockocren. [lokasarensctBo. PaccTosiHus B mpocTpancTBe
IIpakTrueckoe 3aHsATHE
Tema 2.4. Conepxanue yueOHOro Marepuasia
Teopema 0 TPEX | Teopema 0 Tpex NepHeHAMKYJsIpax. Jloka3aTenbCTBO. YTOd MEXIY
HEPIICHINKYAIpax IIPSIMOU U TNTIOCKOCTBIO. YTOJI MEXKY IIIIOCKOCTAMH
Teopernueckoe 3aHsTHE
Tema 2.5. IIpodeccuoHAILHO-OPUEHTUPOBAHHOE COJepKaHue (coJep:KaHue
[TapamnensHele, NPUKJIAJTHOT0 MOAYJIs1)
IIEPIIEHAUKYIISIPHEIE, Axcnomsl crepeomerpun. [lepneHauKyIspHOCTh IPSIMOM U INIOCKOCTH,
CKPEILNBAIOIINAECS NapaJUICIbHOCTh  JIByX IMPSMBIX, [EPIEHAUKYISPHBIX ILIOCKOCTH,
npsIMbIE MIEPIIEHIUKYJISIPHOCTD INIOCKOCTEN
IIpakTrueckoe 3aHsTue
Tema 2.6. Conepxanue yueOHOro Marepuasa
Pemenue 3a7ad4. | PacnosioxxeHue  OpsMBIX M IUIOCKOCTEM B IIPOCTPAHCTBE.

[IpsiMble U MIIOCKOCTH
B [IPOCTPAHCTBE

[TepneHAMKYIAPHOCTh W TMAPAJUICTBHOCTh TPSIMBIX H  IIJIOCKOCTEH.
CkpenuBaronyecs npsiMbie
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KoHTtposbHas pabdora

Paszpnen 3. 14
Koopannarel ) |
BEKTOPBI
Tema 3.1 Conepxanue yueOHOro Marepuania
JlekapToBbI JlekapToBbl KOOpAMHATHL B IipocTpaHcTBe. [Ipocreimme 3amaun B OK-02, OK-03,
KOOPJIMHATHI B | KOOpJIMHATax. PaccTosiHMe MEXIy JBYMsI TOYKaMH, KOOPJIUHATHI 2 OK-04, OK-07
IIPOCTPAHCTBE. CEPEIUHBI OTPE3Ka IIK1.5
Paccrosinue Mexay | [Ipaktuueckoe 3aHsTHE
JIBYMSI TOYKaMHU.
Koopaunatsr
CEepeauHBI OTPE3Ka
Tema 3.2 Conepxanue yueOHOro Marepuasa
BexTopsl B | Bektopel B mpoctpaHcTBe. CIOK€HHE M BBIYATAHHE BEKTOPOB.
IIPOCTPAHCTBE. YMHOkeHHEe BekTopa Ha uuciio. Kommiuanapasie BeKTopbl. CkansipHOE
VYron MEXIY | IPOU3BEAECHUE  BEKTOpPOB.  Pa3znmokeHwe  BEKTOpa 1O  TPeM
BEKTOpPaMHU. HEKOMIUIaHApHBIM  BekTopaM. KoopauHatel BEKTOpa, CKalIspHOE 4
CxkansipHoe IIPOU3BEJICHUE BEKTOPOB B KOOPJMHATAX, YTOJI MEXK]Y BEKTOPAMH, YTOJ
POU3BEJCHUE MEXAY MPSAMOM U IJIOCKOCTBIO, YIOJ MEXKY INIOCKOCTSIMU. Y pAaBHEHHE
BEKTOPOB IJIOCKOCTH. ['€OMETPUYECKHIT CMBICI ONIpEeaeauTeNs 2X2
Teopernueckoe 3aHATHE
Tema 3.3 IIpodeccuoHAIBLHO-OPHEHTHPOBAHHOE CoOJepKaHue (coep:KaHue
[IpakTuko- NPHUKJIATHOT0 MOXYJIA)
OPHEHTHPOBAHHEIE KoopanHatHas miockoCTh. BeruncineHue pacCTOSHUN M IUIOIAACH Ha
3aJ1a4n Ha | IIOCKOCTH. KonmuecTBEHHbIE pacueThl 4
KOOPJAMHATHON [IpakTHueckoe 3aHsTHE
IJIOCKOCTH
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Tema 3.4 Conepxanue y4eOHOro MaTepuana
Pemenune 3a1a4. | JlekapToBbl KOOPJAMHATHI B IIPOCTPAHCTBE. BEKTOpPBI B IPOCTPAHCTBE.
Koopnunatsr u | ClI0)K€HHE U BBIYMTAHUE BEKTOPOB. YMHOXEHHE BEKTOpa Ha YHUCIIO.
BEKTOPbI Kommnanapueie BekTophl. CKalipHOE MNPOU3BEJIEHUE BEKTOPOB.
Paznoxxenue BekTOpa MO TpPEM HEKOMIUJIAHAPHBIM  BEKTOpaM. 2
IIpocrenmme 3ana4ym B KOOPAUHATAX.
[IpakTueckoe 3aHATHE
Koopaunatel BekTOpa, paccTOSTHUE MEXKIAY TOYKAMH, KOOPJIMHATHI
CEepelMHbl  OTpPE3Ka, CKaJspHOE TMPOMU3BEIECHHE  BEKTOPOB B
KOOpAMHATax, yroJd MEXIy BEKTOpaMH, Yrojl MEXAy MNOpsAMOl U 2
MJIOCKOCTBIO, YTOJI MEXKTY TNIOCKOCTSMHU
KoutposnbHas paborta
Pasnen 4. OcHOBBI 30
TPUTOHOMETPHUH.
Tpuronomerpu4ecku
e GyHkumnu
Tema 4.1 Coneprxkanue yueOHOro MaTepuania
Tpuronomerpuueckue | Pagmannas mepa yria. IToBOpOoT TOYKM BOKpYr Hayajga KOOpIWHAT. OK-01, OK-02,
byHKITUN Onpenenenve CUHycCa, KOCHMHYCA, TaHT€HCAa M KOTAHTE€HCA. 3HaKu 4 OK-03, OK-04,
IIPOMU3BOJIBHOIO  yIja, | CHHYCa, KOCHHYCA, TAHT€HCA U KOTAHI'€HCAa M0 YETBEPTAM. 3aBUCUMOCTh OK-05, OK-06,
gucina. Panuannas ¥ | MeXIy CHHYCOM, KOCMHYCOM, TaH€HCOM U KOTAHIE€HCOM OJIHOTO U OK-07
rpajycHas Mepa yrila | TOro e yria IIK1.5
Teopernueckoe 3aHsTHE
Tema 4.2 Conepxanue yueOHOro MaTepuasia
OcHoOBHBIE Tpuronomerpuueckue TtoxaecrBa. (CHUHYC, KOCHUHYC, TaHI€HC U
TPUTOHOMETPUYECKUE | KOTAHT'€HC YIJIOB O U - 0. POpMyJIbl IPUBEACHUS 2
TOXIECTBA. Teopernueckoe 3anaTue
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DopMyJIbl IPUBEICHUS

Tema 4.3

Cunyc, KOCHHYC,
TAHT€HC CYMMBI W
Pa3HOCTH JIBYX YIJIOB
CuHyC W  KOCHHYC
JIBOMHOT'O yria.
DopMmyJibl
IIOJIOBUHHOTI'O yIJia

Conepxanue yueOHOro Marepuana

CymmMma u pa3HocTh cuHycoB. CymMma M pa3HOCTh KOCMHYCOB. CHHYC U
KOCUHYC  JaBOMHOro  yria. @DopMyinbl  MOJOBUHHOIO  yIJa.
[IpeoOpa3zoBaHusi  CyMMbl  TPUTOHOMETPUYECKMX  (QYHKIUHA B
NpOU3BEACHUE UM  TPOU3BEACHUS B CyMMy.  BeIpaxkeHue
TPUTOHOMETPUYECKUX  (YHKIMHA  dYepe3 TaHTeHC  IOJOBUHHOIO
aprymenTa. IIpeoOpa3oBaHus MNPOCTEUIIUX TPUTOHOMETPUUECKUX
BBIPAKECHUU

Teopernueckoe 3aHATHE

Tema 4.4

DOyHKIMH, nx
coiictBa.  CmocoOsbl
3amanusi QyHKIUN

Conepxanue y4eOHOro Marepuana

OO6nactb onpeneneHus: 1 MHOXKECTBO 3HaueHU (QyHKuuid. YETHOCTS,
HEYETHOCTD, TEPUOIUYHOCTD PYHKIUH. CriocoObl 3a1anus QyHKIIHIMA

Teopernueckoe 3aHATHE

Tema 4.5
Tpuronomerpudeckue
(yHKUIHU, UX CBOMCTBA

Conepxanue y4eOHOro Marepuana

OO6nactb onpeneneHus U MHOXKECTBO 3HAUYEHUUA TPUTOHOMETPHUUECKHUX

GyHKIHA. YérHocTs, HEYETHOCTD, MIEPUOAUYHOCTD

U rpaduKu TpuroHomeTpudeckux QpyHkuuii. CoiicTBa u rpaduku QyHKUUN y =
COS X, y =sin X, y = tg X, y = ctg X.
IIpakTrueckoe 3aHsATHE
Tema 4.6 Conepxanue yueOHOro Marepuania
[Ipeobpa3oBanue Cxxatue u pactspkeHue rpauKoB TPUTOHOMETPUYECKUX (PYHKIUHA.
rpagukoB [Ipeobpa3oBanue rpaduKOB TPUTOHOMETPUUECKUX (QYHKITHI
TPUTOHOMETPHYECKUX | [IpakTHUECKOE 3aHATHE
byHKIUH
Tema 4.7 IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE CO/AepP:KaHUe (Comep:KaHHe
Onucanue NPUKJIATHOTO MOLYJISA)
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IIPOU3BOACTBEHHBIX Hcnonp30BaHWe  CBOMCTB ~ TPUTOHOMETPUYECKHMX  (PyHKUMHA B
IIPOLIECCOB C | mpodeccuoHaNbHBIX 3a/1a4ax

noMouIbl0  rpagukoB | [IpakTHueckoe 3aHATHE

byHKIUH

Tema 4.8 Conepxanue yueOHOro Marepuana

OO6parHblie Oo6patHbie Tpuronomerpuueckue GyHkiuu. x cBoiicta u rpaduku
TPUTOHOMCTPUHCCKUC | TTpakTyueckoe 3aHsATHE

byHKIIUU

Tema 4.9 Coneprxkanue yueOHOro MaTepuania

Tpuronomerpuyeckue | YpaBHEHHE COS X = a. YpaBHEHHE sin X = a. YpaBHEHHe tg X = a, ctg X =

YPaBHEHHUS U

a. Pemenue TPUTOHOMCETPHUICCKHUX ypaBHGHI/Iﬁ OCHOBHBLIX THIIOB:

HEPaBEHCTBA MpOCTEHIINE TPUTOHOMETPUYECKHE  YPABHEHUS, CBOJSIIMECT K
KBaJpAaTHBIM, PEIIAEMbIE PA3JIOKEHUEM HA MHOKHUTEIH, OJTHOPOJIHBIE.
IIpocrelime TPUrOHOMETPUIECKHNE HEPABEHCTBA
IIpakTrueckoe 3aHsTue
Tema 4.10 Conepxanue yueOHOro MaTepuasia
Cucremsl CucTeMbl TPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUM
TPUTOHOMETPUYECKHUX | [IpakTHYeCKOE 3aHATHE
ypaBHEHUI
Tema 4.11 Conepxanue yueOHOro Marepuania
Pewenne 3amau. | [IpeoOpa3oBanne  TPUTOHOMETPUUECKMX  BbIpakeHUil.  Pernenue
OCHOBBI TPUTOHOMETPUYECKUX YPAaBHEHHH W HEPABEHCTB B TOM 4YHUCIE C
TPUTOHOMETPUH. UCIIOJIb30BAaHUEM CBOMCTB (DYHKITHIA.
Tpuronomerpudeckue | KonrponbHas pabora
byHKIIUU
Pasznen 5. OK-01, OK-02,
KoMmmiekcHble yncia OK-03, OK-04,
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Tema 5.1 Conepxanue yueOHOro Matepuania OK-05, OK-06,
Kommnekcnele yncna | [lonstue xomrmiekcHoro ymcia. CompspKeHHbIE KOMIUIEKCHBIC YHUCIA, OK-07
MOAYJb W apryMeHT KOMIUIEKCHOro uyucia. Popma 3amnucu 4
KOMIUIEKCHOTO  4ucia  (reoMeTpuueckasi, TpUTOHOMETpUYecKas,
anreOpanyeckas). ApudmeTnyeckue IEHCTBUS ¢ KOMILIEKCHBIMHU
qucIaMu
Teopernueckoe 3anaTue
Tema 5.2 Coneprxkanue yueOHOro MaTepuania
[Ipumenenue BrinosiHeHne pacyeToB C MOMOIIBIO KOMIUIEKCHBIX uucen. [Ipumepsl
KOMILIEKCHBIX YHCE MCIOJIb30BAHUSI KOMILJIEKCHBIX YHUCET 2
IIpakTrueckoe 3aHsTue
Pasznen 6. 28
IHpoussoanas
Gynxumnm, ee
NnpuMeHeHue
Tema 6.1 Conepsxkanue yueOHOro MaTepuania
[Tonsitne OmpezeneHne YMCIOBON MOCTIEAOBATEILHOCTH U CIIOCOOBI €e 3a/IaHMsl.
IIPOU3BOHOM. CBoiicTBa 4YHMCIOBBIX TOcienoBaTenbHOCTe. OmnpeneneHue mnpezaena OK-01, OK-02,
@opMyibl U IpaBUIIA | MOCIEAOBATEIBHOCTA. BhIYncieHue NpeaenoB MOCIeA0BaTEIbHOCTEH. 2 OK-03, OK-04,
muddepenuupoBanus | [Ipemen ¢yHkiuu Ha OceckoHeuHoctd. [lpemen (yHKIMH B TOYKe. OK_OSIZOK_%’
[Ipupamenne  aprymenra. llpupamenune  ¢yHkoun.  3amayw, (I?IK_loz
MPUBOAIIME K TOHATHIO MPOU3BOJHON. OmnpeaeneHrue MpoU3BOIHOM. '
AJITOpPUTM OTBICKaHUSI IPOU3BOIHON
Teopernueckoe 3aHATHE
Tema 6.2 Conepxanue yueOHOro Marepuasia
IIpoussBonusie cymmbl, | opmyisl auddepennupoanus. [IpaBmna quddepeHnupoBaHms 2

pa3HoOCTH

Teopernueckoe 3aHATHE
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IIPOU3BENCHUS,

YaCcTHOTO
Tema 6.3 Coneprxkanue yueOHOro MaTepuaia

[IponsBonHbIE Onpenenenue cinoxnoil Gpynkuuu. [IponsBonHas TpPUrOHOMETPUUECKUX
TPUTOHOMETPUYECKUX | pyHKUUA. [IponsBoaHas clnoxHOU QyHKIIUU

QyHKIHA. [IpakTrueckoe 3andTHe

[IponsBonHas

CIIO)KHOU (PyHKIIHH

Tema 6.4

Conepxanue yueOHOro Marepuasia

[Tonsarue 0 | [lonsitue HenpepwuiBHOW (PyHKIMU. CBOMCTBA HEMPEPHIBHOM (DYHKIIHH.
HEIPEPBIBHOCTU CBsi3b MeX1y HENPEPHIBHOCTHIO U AU (HEPEHINPYEMOCTbIO (PYHKIIMH B
byHKIUY. MeTon | Touke. ANTOPUTM pEIICHUs HEPABEHCTB METOIOM HHTEPBAJIOB
UHTEPBAJIOB [IpaxTHueckoe 3aHATHE

Tema 6.5 Conepxanue yueOHOro Marepuania

I'eomerpuueckui u | 'eoMeTpuUeCKUd  CMBICT  TMPOU3ZBOJAHOM  (QYHKIMM —  YIJIOBOM

buznyeckuii  CMbICH

KOA(pUIIMEHT KacaTeNbHON K rpaduKky (YHKIHH B TOYKE. Y paBHEHHE

IIPOU3BOTHOU KacatenbHON K rpaduky GyHKUMU. AJITOPUTM COCTABJICHUS YpaBHEHUS
KacaTenbHOU K rpaduky pyHkinn y=f(x)
IIpakTueckoe 3aHsATHE
Tema 6.6 Conepxanue yueOHOro Marepuania
Ousnueckuii  cMbica | u3ndeckuid (MEXaHWMYECKHI) CMBICT TPOU3BOJHONM — MIHOBCHHAS
POU3BOHON B | CKOPOCTbh B MOMEHT BpeMeHH t: v =S’ (t)
po(hecCUOHABHBIX [TpakTyeckoe 3aHATHE
3agavax
Tema 6.7 Conepxanue yueOHOro Marepuana
MOHOTOHHOCTB Bospactanne u yObiBaHue (QYHKIMH, COOTBETCTBHE BO3pACTaHUS U
byHKIIHAA. Touku | yObIBaHUST (QYHKIMHM 3HAKYy MPOU3BOAHOW. IIOHATHE MPOM3BOIHOM
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JKCTpEMyMa

BBICIIETO MOPSJAKA, COOTBETCTBHE 3HAaKa BTOPOM IMPOU3BOJHOU
BBINYKJIOCTU (BOTHYTOCTH) (PYHKIIMU Ha OTpe3ke. 3a/1aul Ha MAaKCUMYM
n MUHUMYM. [loHsTHE acuMOTOTHI, CIOCOOBI WX OIPEICICHHUS.
Anroput™m wuccienoBanus (GYHKIMUA W TOCTPOEHHUs €€ Trpaduka ¢
MTOMOILBIO TPOU3BOAHOM. J[poOHO-MHEHas QyHKLINS

Teopernueckoe 3aHATHE

Tema 6.8
Uccnenosanue
byHKIUH U
nocTpoeHue rpadguxon

Coneprxanue yueOHOro Matepuania

Uccnenoanue ¢GyHKIIMKA HA MOHOTOHHOCTH M TIOCTPOCHHE rpaduKoOB.

IIpakTrueckoe 3aHsTue

Tema 6.9 Haubosbiee
U HauMEHbIIIEE
3HAYCHUS (PYHKITUN

Coneprxanue yueOHOro Matepuania

Haxoxnenne HauOOJbIIEro M HAMMEHBIIETO 3HAYCHUH (YHKIUH,
MOCTpOEHUE TpaUKOB MHOIOUJIEHOB C HCIOJb30BAHUEM ammapara
MaTeMaTHYECKOI0 aHaJIn3a

[IpakTrueckoe 3aHsTue

Tema 6.10
Haxoxnenue
ONTHMAIBHOTO
pe3yabTara c
TTOMOIIIBIO
MIPOU3BOJHOU B
MPAKTUYECKUX 3a7a4ax

IIpodeccnoHaILHO-OPUEHTUPOBAHHOE CO/ep:KaHUe (Comep:KaHHe
NMPUKJIAJTHOTO MOIYJIs1)

Hanmenbiee u Hanbompiee 3HaueHUE QYHKITUN

IIpakTrueckoe 3aHsATHE

Tema 6.11

Pemienue 3aj1a4.
[IpousBoaHas
byHKIMH, ee
NPUMEHEHUE

Conepxanue yueOHOro Marepuasia

®opmyinbl 1 npaBwia nuddeperimpoBanus. MccnenoBanue GyHKIui ¢
MOMOIIBI0 TPOU3BOAHONW. HauOonbiiee U HauMeHbIIEe 3HAYCHUS
byHKIIH

KoHntposnbHas pabora
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Paznen 7.
MHOrOrpaHHUKN  H
TeJia BPallleHUs

36

Tema 7.1
Bepunnsi, pedpa,

IrPaHu MHOTOTPaHHUKA

Coneprxanue yueOHOro Marepuaia

[lonsiTue MHororpanHuka. Ero smeMeHTBHI: BepUIMHBI, pedpa, TpaHH.
Huaronans. CeueHnue. Beinmykible ¥ HEBBIMYKJIbIE MHOTOIPAHHUKHU

Teoperuueckoe 3ausTHE 2
Tema 7.2 Conepxanue yueOHOro MaTepuania
[Tpusma, ee | [lonstue mpusmel. Ee ocHOBaHust 1 OOKOBBIE IpaHH. BbicoTa Mpu3MBbIL.
COCTaBJIAIOIINE, IIpsamas m HaxioHHas npusma. [IpaBunbHas npusma. Ee ceuenue
ceuenune. llpamas u | Teoperuueckoe 3aHsITHE 2
IpaBUJIbHAS TPU3MBI
Tema 7.3 Coneprxanue yueOHOro MaTepuania
[Tapamnenenunen, ky6. | [lapannenenumnen, CBONCTBA MPSIMOYTOJABHOIO Mapayjieienuena, Kyo.
Ceuenne Ky0a, | CeueHue Ky0Oa, mapajuiesienurne/ia
napasuielienuneaa Teopernueckoe 3aHsiTUE 2
Tema 7.4 Conepxanue yueOHOro Marepuana
[Tupamupa, ee | [lupamuna u ee osmemeHThl. Cedenue nupamunbl. I[IpaBunbHas
COCTAaBJISIONINE, nupaMuia. Y ceueHHas mupaMu/ia
ceuenne. llpaBuibHas | TeopeTuueckoe 3aHITHE 2
NApaMHuIa. Y CceyeHHas
nupamujia
Tema 7.5 Conepxanue yueOHOro Marepuana
bokoBags u moisHadg | [Inomans O0OKOBOM U MOJHON MOBEPXHOCTH MPU3MbI, TUPAMHU/IBI
IOBEPXHOCTH IPHU3MBEL, | [IpakTHUECKOE 3aHATHE 2
IAPAMHU/IbI
Tema 7.6 Coneprxkanue yueOHOro MaTepuania

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
TK1.5
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Cummerpust B KyOe,
napaenenurnese,
npu3Me, MUpamMuIe

CumMeTpusi OTHOCUTENBHO TOYKHU, MPSIMOM, MIocKkocTh. CuMMeETpus B
KyOe, mapasuienenuresne, npusmMe, MUpaMmuie

IIpakTrueckoe 3aHsTue

Tema 7.7
[Ipumepsl cummeTpui
B ipoeccuun

IIpogeccnoHanbHO-OPHEHTHPOBAHHOE COJep:KaHue (CoAep:KaHue
NPHUKJIATHOTO MOXYJIA)

CummeTpusi B IpUpOJIe, ApXUTEKTYpe, TEXHUKE, B OBITY

IIpakTrueckoe 3aHsATHE

Tema 7.8

[IpaBunbHBIE
MHOTOI'PDAaHHMKH,  HX
CBONCTBA

Coneprxanue yueOHOro Marepuaia

IlonsTHE MNpaBUJIBHOI'O MHOI'OT'PaHHUKA. CpoiicTBa IMPpaBUJIBHBIX
MHOT'OI'PaHHHUKOB

Teopernueckoe 3aHATHE

Tema 7.9 Coneprxanue yueOHOro Matepuania

Humasap, ero | Humuanp u ero osnementhl. CeueHue UMIUHApPA (MapajyiesbHOE
COCTAaBIISIOIIHE. OCHOBaHHUIO U ocH). PazBepTka nuimHapa

Cedenue nuauHIpa [IpakTuueckoe 3aHsATHE

Tema 7.10 IIpodeccuoHATLHO-OPHEHTHPOBAHHOE COJepKaHue (coep:KaHue
Konyc, €ro | MPUKJIAHOTO MOXYJIA)

COCTAaBIISIONINE. Konyc u ero snementsl. CeueHne KoHyca (MapamiebHOE OCHOBAHUIO U

Ceuenune koHyca

MPOXOsAIIEe Yepe3 BEPIINHY), KOHWUECKHEe cedeHus. Pa3BepTka KoHyca

Teopernueckoe 3aHsTHE

Tema 7.11

YceueHHbIN KOHYC.
CedeHue yCeYEHHOrO
KOHycCa

Conepxanue y4eOHOro MaTepuana

VYceuennniii konyc. Ero oOpasyromias u Beicota. CeueHrue yCEeUeHHOro
KOHYcCa

Teopernueckoe 3aHsTHE

Tema 7.12
MMap wu cdepa, wux

Coneprxanue yueOHOro Marepuania

[Tap u cdepa. Bzaumaoe pacnonoxenue chepsl U miockoctu. CeueHue
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CEUYCHUS mapa, chepsl 2
Teopernueckoe 3aHsTHE
Tema 7.13 Conepxanue yueOHOro MaTepuania
Ilonsatne 00 oObeme | [lorsTne 00 oOvemMe Tema. OObeM Kyba H  IPAMOYTOJBHOTO
Tena. OtHomenue | napamienenuneaa. OobeM npusmsl U nuauHApa. OTHOIIEHHE 00BEMOB 4
00BEMOB  MOAOOHBIX | MOJOOHBIX TEJI. [ €OMETPUUYCCKHI CMBICI OMPEACITUTENS 3-TO MOPSIKa
TEN [IpakTueckoe 3aHATHE
Tema 7.14 Conepxanue yueOHOro Marepuaia
OO0vembl n  mromanu | O0beMbl MUpaMuIbl U KoHyca. O0beM mrapa. [lmomany moBepxHOCTEH 2
ITOBEPXHOCTEH TEN Tell
IIpakTrueckoe 3aHsTue
Tema 7.15 Conepxanue yueOHOro Marepuana
KomMmOunamuu KoMOnHanmm reoMeTpudecKux Tem
MHOTOTPAaHHHMKOB | T€I | [[pakTHUeCKOe 3aHATHE 2
BpalICHUS
Tema 7.16 IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE CO/AepP:KaHUe (CoHep:KaHHue
I'eomerpuueckue NPUKJIATHOTO MOIYJISA)
KOMOUWHaIUN Ha | Mcnonb3oBaHne KOMOMHALMA MHOTOTPAHHUKOB M TeJl BpalleHUS B
MPaKTUKE MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1auax 2
IIpakTrueckoe 3aHsATHE
Tema 7.17 Conepxanue yueOHOro Marepuania
Pewenne 3a1a4. | OObEMBI U TIIONIAIA TOBEPXHOCTH MHOTOIPAHHUKOB U TEJI BpAIICHUS
MHororpaHHuKH u | KontponsHas pabora 2
TeJa BpallleHUs
Pa3znen 8. 12 OK-01, OK-02,
IlepBooOpa3Has OK-03, OK-04,
(pyHxuum, ee OK-05, OK-06,
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NpUMEeHeHne
Tema 8.1 Coneprxkanue yueOHOro MaTepuaia
[TepBooOpazHas 3amadya 0 BOCCTAHOBJIEHUHU 3aKOHA JIBUKEHUS MO MU3BECTHON CKOPOCTH.

byHKIHH. [IpaBuna

ITonsTue HHTCTPUPOBAHUA. O3HakoMJIEHHE C MOHATHEM HHTCTpala U

OK-07
IIK1.5

HaXOXKIEHUS nepBooOpazHoit s pynkumm y=f(x). Pemenue 3amad Ha CBs3b
nepBOOOpa3HbIX nepBooOpa3HoOil U ee MPOU3BOAHON, BBHIYHCICHHUE MEPBOOOpA3HON s
naHHoi ¢yHkuuu. Tabnuma Gopmya 1uisl HaXOXKAEHUS IEPBOOOPAZHBIX.
N3yuenune mpaBuia BEIUMCICHUS IEPBOOOPA3HOM
Teopernueckoe 3aHATHE
Tema 8.2 Conepxanue y4eOHOro Marepuana
[Tnomans 3ajaun, OPUBOJAILME K TOHSTHIO OIPEJEICHHOIO0 HWHTErpaja — o
KPUBOJIMHEHHOM BBIYHCIICHUN IUIOIAAW KPHUBOJMHEHHOM Tpaneuuu, O MepEeMELIEHUN

Tpanenuu.  Dopmyia
Herorona — JleiiOuuna

Touku. [lonsarue omnpenenéHHoro wuHTerpana. ['eoMeTpuyecKud Hu
bu3nvecKkuii cMbICI ompeneneHHoro uHTerpaita. ®opmyna Herorona—
JleiiOHuIa

Teopernueckoe 3aHsATHE

Tema 8.3
Heonpenenennspiit u

Conepxanue yueOHOro Marepuasa

[TonsiTHEe HEONPEAETEHHOTO UHTETPajIa

OIIPEEICHHBIN Teoperuyeckoe 3ansarue

WHTETPabl

Tema 8.4 Coneprxkanue yueOHOro MaTepuania

[TonsiTue 00 | 'eoMeTpuveCKHii CMBICIT OIPEICIICHHOTO HHTErpajia
OIIPENEIICHHOM [IpakTrueckoe 3aHsTHE

WHTErpaje KakK

IJI0ILAIN
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KPHUBOJIMHENHOMN

Tpamneuuu
Tema 8.5 IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE CO/AepP:KaHUe (CoHep:KaHHe
OnpeneneHHbIin NPHUKJIATHOTO MOXYJIA)

HHTCI'pal B ) KU3HU

I'eomerpuueckuit
Hrrotona - JleiiOHuma.

CMBICIT ~ ompeneieHHoro uHTerpana. ®opmyia

Pemenue 3aJa49 Ha IMIPHUMCHCHHUC HWHTCTrpalla JIA BbIYHUCIICHUA

(bU3MYeCKUX BEIMYHMH U TUIOIIAIeH 2
IIpakTrueckoe 3aHsTue
Tema 8.6 Conepxanue yueOHOro Marepuasia
Pemienne 3anau. | [lepBooOpaznas ¢pynkiuu. [IpaBuna HaxoxaeHus: rnepBoodpaszHbix. Ee
I[TepsooGpasHas IpUMEHEHHE 2
byHKIINAHA, ee | KonTponpHas pabora
NPUMEHEHUE
Pa3znen 9. 12
CreneHn HW KOpHHM.
Crenennasi pyHkuus
Tema 9.1 Conepxanue yueOHOro Marepuania
CrenenHas ¢QyHkuus, | [IoHATHE KOPHS N-Oi CTEMEHH M3 ACHCTBUTENBHOrO umciaa. OYHKIUU
ee CBOMCTBa y=4x ux cBoiicTBa n rpadukn. CBo}cTBa KOPHS N-0if CTENeHN OK-01, OK-02,
TeopeTuueckoe 3aHsTHE 2 OK-03, OK-04,
Tema 9.2 Conepxanue yueOHOro Marepuana OK-05, OK-07
[IpeoOpazoBanue [IpeoOpazoBanre UPPALIMOHAIBHBIX BhIpAKECHUN
BLIPAKEHUN ¢ KOPHAMM | [IpakTHyecKOe 3aHATHE 2

N-OU CTEICHU

Tema 9.3
CBolicTBa CTENEHU C

Coneprxkanue yueOHOro MaTepuania

[Tonsarue crenenu ¢ JIFOOBIM padrnOHAJIbHBIM ITOKAa3aTCJICM. CreneHHbIC
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paluroOHaIbHBIM U | QyHKIMH, UX CBOHCTBA U TpapuKu

JIEeCTBUTEIbHBIM Teopernueckoe 3aHsTHE 2

ITOKA3aTEIIMHU

Tema 9.4 Conepxanue yueOHOro Marepuania

Pewenune PaBHOCUIIBHOCTH HppALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB. MeTOAbI

UupparmoHaIbHbIX UX penieHus. Pelienre nppaiioHaIbHBIX YPABHEHUM U HEPABEHCTB

YpaBHEHUM U | [IpakTyeckoe 3aHsATHE 4

HEPABEHCTB

Tema 9.5 Coneprxkanue yueOHOro MaTepuania

Cremenn u  xopHU. | OnpeneneHne cTeneHHONH (yHKIUHU. Vcmoap30BaHHE €€ CBOWCTB IPH

CrenenHas GyHKIMS | pelICHHH YPaBHEHUH U HEPABEHCTB 2
KoutposnbHas paborta

Paszpnen 10. 14

IHoxa3zarenbHast

GyHxumst

Tema 10.1 Conepxanue y4eOHOro Marepuana

[Toka3arenbHas CrenieHb ¢ OPOU3BOJIBHBIM  JICICTBUTEIBHBIM  TMOKA3aTEJIEM.

(¢yHK1us, ee cBoiicTBa | OmpezelieHue IMOKa3aTeIbHOW (DYHKIMH, €€ CBOWCTBA M Trpaduk.
3HAKOMCTBO C NPUMEHEHHEM TOoKa3aTenbHOM (QyHkiuu. Pemenue OK-01, OK-02,
MOKa3aTeIbHBIX YpaBHEHUH (DyHKIMOHAIBHO-TPAQUUIECKUM METOI0M 4 OK-03, OK-04,
Teopernueckoe 3aHATHe OK-05, OK-07

Tema 10.2 Conepxanue yueOHOro Marepuania

Pemenue Pemienne  mokaszaTenbHBIX ~ ypaBHEHUW  METOJIOM  YpPaBHUBAHUSA

ITOKAa3aTEbHbIX MOKa3aTeseu, METOA0M BBEJICHUSA HOBOW MIEPEMEHHOM,

YpaBHEHUI 1 | GyHKUHMOHATBHO-TpAaQUUYECKUM METOJ0M. PereHne mnoka3aTeabHbIX 4

HEPABEHCTB HEPABEHCTB

IIpakTrueckoe 3aHsTue
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Tema 10.3 Conepxanue y4eOHOro MaTepuana
Cucremsbl Pemienue cucrem nokaszaresbHbIX YpPaBHEHUM
MOKa3aTeNbHBIX [IpakTuueckoe 3aHsATHE 4
YpPaBHEHUU
Tema 10.4 Conepxanue yueOHOro Marepuana
Pemenue 3a1a4. | Pelienne  moka3aTeNbHBIX  YPaBHEHUM  METOJIOM  YpaBHUBAHMS
[Toka3arenbHas IoKaszarejaed MU METOAOM BBEJICHUS HOBOM IIepeMEHHOU. PerieHue
byHKIHS MOKa3aTeJIbHbIX HEPABCHCTB 2
KoutposnbHas paborta
Pa3znen 11. 22
Jlorapudgmsi.
Jlorapupmuueckas
pyHKIUA
Tema 11.1 Conepxanue yueOHOro Marepuasia
Jlorapudpm yucna. | Jlorapudm uncna. JlecaTUUHBINA U HaTypadbHbIN JJOrapu(Mbl, YHUCIIO €
Jecsatuunbii 1 | TeopeTnueckoe 3aHsTue
HaTypaJlbHbBIN 2 OK-01, OK-02,
Jorapu@Msbl, YUCIIO € OK-03, OK-04,
Tema 11.2 Conepxanue yueOHOro Marepuaia OK-05, OK-07
CaoiicTBa CgoiictBa norapudmosn. Oneparus JorapupMUpOBaAHUS. IIK1.5
jorapupMoB. Teopetuueckoe 3aHsiTUE 4
Omnepanus
JorapuMUAPOBAHUS
Tema 11.3 Conepxanue yueOHOro Marepuania
Jlorapudmuueckas Jlorapudmuueckas GpyHKUIUS U €€ CBOMCTBA
(GyHKIMS, ee cBOWCTBA | [IpakTHUECKOE 3aHSITUE 4

Tema 11.4

Conepxanue yueOHOro Marepuasia
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Pemenune [Tonsitue norapudmuyeckoro ypaBHeHus. Orneparys MOTCHIUPOBAHUS.
JaorapupMUYECKUX Tpu OCHOBHBIX MeTOAAa pEIICHHUS JOrapu(PMUUYECKUX YpPaBHEHUM:
ypaBHEHUI 1 | QyHKUHOHATIBHO-TpaQUUYECKU, METOJA  IMOTEHUUPOBAHUS, METOJ
HEPABEHCTB BBEJICHUS HOBOM niepemMeHHoM. Jlorapudmuueckre HepaBeHCTBA 6
[IpakTrueckoe 3aHsTue
Tema 11.5 Conepxanue y4eOHOro MaTepuana
Cucremsbl AJITOpUTM  pElIEHUsT  CHCTEMBI  ypaBHEHUM. PaBHOCMIBHOCTH
JAorapupMUYECKUX Jorapu(MUUECKUX YpaBHEHUN U HEPABEHCTB
YpPaBHEHUU Teopernueckoe 3aHsTHe 2
Tema 11.6 IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/Aep:KaHUe (coaep:KaHHe
Jlorapudmbl B | IPUKJIATHOTO MOXYJIsI)
IPUPOJIE U TEXHUKE [Ipumenenue norapudma. Jlorapubmuueckas cnmpans B npupoje. Ee
MaTeMaTUYECKUE CBOMCTBA 2
Teopernueckoe 3aHsiTHE
Tema 11.7 Coneprxkanue yueOHOro MaTepuania
Pemienne 3anad. | Jlorapudmuueckas byHKITHS. Pewenne MPOCTENIINX
Jlorapu@mel. jorapu(pMUYECKUX YpaBHEHUI 2
Jlorapupmuueckas KoHTpoibHas paborta
byHKIIHS
Paznen 12. 10 OK-01, OK-02,
MHozkecTBAa. OK-03, OK-04,
J1IeMeHThI TEOPUH OK-05, OK-06,
rpagos OK-07
Tema 12.1 Conepxanue yueOHOro Matepuania [IK1.5
MmuoxecTBa [Tonsitne muoxectBa. [lonmMHokecTBO. Onepanviu ¢ MHOKECTBAMU
Teopernueckoe 3aHATHE 2
Tema 12.2 IIpodeccuoHATLHO-OPHEHTHPOBAHHOE COJepKaHue (coep:KaHue
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Onepanyn c

NPUKJIATHOTO MO/YJIsl)

MHOXECTBAMU Onepanuu ¢ MHOXXECTBaMHU. PerieHue npukiiaHbIX 3a/1a4
[IpakTrueckoe 3anATHE 2
Tema 12.3 Conepxanue yueOHOro Marepuasa
I'padsr [Tonstue rpada. Cesa3ublii rpad, AepeBo, UK I'pad HA MITOCKOCTH
Teopernueckoe 3aHsiTUE 4
Tema 12.4 Conepxanue yueOHOro Marepuana
Pemenue 3ama4. | Onepanyu ¢ MHOXKecTBamH. OmNuUCaHWE peabHbIX CHUTYyalMid C
MmnoxectBa, ['padpl u | nomorsio MHOXKECTB. [IpuMeHeHrne TpadoB K PEIICHHIO 3a1a4
UX IPUMEHEHHE KonTponbhas padbota 2
Pa3znen 13. JemeHTBI 22
KOMOMHATOPHUKH,
CTATUCTHKH U TEOPUH
BEPOSITHOCTEM
Tema 13.1 Conepxanue yueOHOro Marepuana
OcHoBuble  moHATHA | [lepecTaHOBKH, pa3MeLICHHS, COUETAHUS.
KOMOHWHATOPHUKH 4
P Teopernueckoe 3aHaTHE OK-01, OK-02,
Tema 13.2 Conepskanue yueOHOro Marepuaia OK-03, OK-04,
CoObITHE, BEpOSTHOCTL | COBMECTHBIE M HECOBMECTHBIE COOBITHSA. TEOpeMBbl O BEpPOSITHOCTH OK-05, OK-07
coObITus. CII0KEHHE M | CyMMBI COOBITHI. Y CIIOBHAsI BEPOSTHOCTh. 3aBUCUMBIC U HE3aBHCHMBIC HKI.5
YMHOXEHUE coObITus. TeopeMbl 0 BEpOSITHOCTH MTPOU3BE/ICHUS COOBITU.
BEPOSATHOCTEN Teoperudeckoe 3aHsiTHE 4
Tema 13.3 IIpodeccuoHATBLHO-OPHEHTHPOBAHHOE COJepKaHue (coJep:KaHue
Beposaraocts B | IPUKJIAJHOTO0 MOAYJIs1)
po¢eCCUOHATBHBIX OtHocuTeNbHAsT 4YacToTa COOBITHS, CBOWMCTBO €€ YCTOMYMBOCTH.
3a;avax Cratuctuueckoe ompenesieHHe BeposATHOCTU. OIllEHKa BEPOSITHOCTH
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COOBITHUS 2

IIpakTrueckoe 3aHATHE
Tema 13.4 Conepxanue yueOHOro MaTepuania
Jluckpernas Bunpl cinywaiineix BenuuuH. OnpeneneHue IUCKPETHOW CllydyalHOU
CllyyailHas BEIWYHMHA, | BEJIMYMHBI. 3aKOH pacHpeiesieHus TUCKPETHOW CIIy4ailHOW BEIMYHMHBIL.
3aKOH ee | Ee uncnoBble XapaKTEPUCTUKHU 4
pacrpeeneHus Teopernueckoe 3aHsiTUE
Tema 13.5 Conepxanue yueOHOro Marepuana
3anaun Bapuanmonneii  psa.  Ilomuron  Wactor ®M rucrorpamma.
MaTEeMaTU4YECKON CrartucTuueckue XapakTepUCTHUKU psiia HaOMI0IaeMbIX TAHHBIX
CTaTUCTUKHU Teopernueckoe 3aHsiTUE

4

Tema 13.6 IIpodeccuoHAIBLHO-OPUEHTUPOBAHHOE COJepKaHue (coaep:KaHMue
Cocrapienue Ta0IUIl U | NPUKJIAJTHOTO MOLYJIs1)
ayarpamm Ha | [TepBuunass oOpaboTka cTaTHCTHYECKMX HaHHBIX. ['paduueckoe wux
MPaKTHKE npenacrabienue. Haxoxaenue cpeiHuX XapaKTepUCTUK, HAOII01aeMbIX

JTAHHBIX 4

IIpakTrueckoe 3aHsTue
Tema 13.7 Conepxanue ydeOHOro MaTepuaia
Pemienne 3a1a4. | DneMeHThl KoMOMHaTopuku. CoObITHE, BEpPOSTHOCTH  COOBITHSI.
ONEeMEHTHI CiioxkeHne 1 yMHOKEHHE BEPOSITHOCTEN
KOMOMHATOPUKH, KoutposnbHas pabora 2
CTaTUCTHUKA W TEOPUH
BEPOSTHOCTEUN
Paszpnen 14. 23 OK-01, OK-02,
YpaBHeHus /| OK-03, OK-04,
HEpPaBEeHCTBA OK-05, OK-06,
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Tema 14.1
PaBHOCHITBHOCTH
YPaBHEHUI 51
HepaBeHCTB.  OOmiue
METO/IbI PEIICHUS

Conepxanue y4eOHOro MaTepuana

PaBHOCMIIBHOCTE ypaBHeHHH M HepaBeHCTB. OnpenenieHns. OCHOBHBIE
TEOPEMBI PABHOCUJIBHBIX IIEPEX0/IaX B YPABHEHMAX U HEPABEHCTBAX.

Teopernueckoe 3aHATHE

Tema 14.2
I'paduueckuit  meton
pelieHusl  ypaBHEHHH,

Conepxanue yueOHOro Marepuaia

OOmue MeToJbl pelIeHUsT HEPAaBEHCTB: IIEPEXO] OT CpaBHEHUS
3HAQYeHUH (PYHKUUMHA K CPAaBHEHUIO 3HAYEHU apryMeHTOB JUId

HEPaBEHCTB MOHOTOHHBIX ~ (DYHKUIMHA, METOJ HUHTEPBAJIOB, (PYHKIHMOHAIBHO-
rpaduueckuii merop. I'paduueckuil MeTON peuIeHUs ypaBHEHUH U
HEPaBEHCTB
IIpakTryeckoe 3aHsATHE
Tema 14.3 Conepxanue yueOHOro Marepuania
YpaBHeHuUs u | Onpenenenne Moxayiia. Packpeitme MOAynst 1O ONPENETICHUIO.
HEpPAaBEHCTBA ¢ | IIpocrenimme ypaBHEHMS M HEpaBeHCTBAa ¢ MoayieM. [Ipumenenwue
MOJIyJIEM PaBHOCWIIBHBIX IIEPEXOJI0OB B ONPEICICHHBIX THUMAX YPAaBHEHUU H
HEPaBEHCTB C MOYJIEM
Teopernueckoe 3aHsTHE
Tema 14.4 Conepxanue yueOHOro Marepuania
VYpaBHeHus 1 | 3HAKOMCTBO ¢ mapaMeTpoM. [IpocTeiine ypaBHEHUsI U HEPABEHCTBA C
HEPaBEHCTBA C | mapaMeTpom
napameTpamu Teopernueckoe 3aHaTue
Tema 14.5 IIpodeccuoHAILHO-OPHEHTUPOBAHHOE COJepkaHue (colep:KaHMe
CocraBnenue Y | IPUKJIATHOTO MOIYJISA)
pelieHue Pemenune TekcTOBBIX 3a7a4 MPOPECCUOHATIBHOTO COIEPKAHUS
npoecCHOHATBHBIX [IpakTuueckue 3aHATUSA

3aJa4 C ITIOMOIIBIO

OK-07
IIK1.5
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YpPaBHEHUM

Tema 14.6 Conepxanue yueOHOro Marepuania

Pewenune 3a1a4. | OO1uMe MEeToAbl pEelIeHUs YpaBHEHUH. YpaBHEHHS M HEPABEHCTBA C

YpaBHeHus U | MOAYJIEM H C ITapaMeTpaMu

HEPaBEHCTBA Teopernueckoe 3aHsATHE 3

Kouncyabranumn 2

IIpomexyTounast arrectaums (JK3aMeH) 12
271

Ilo kaosicooil meme onucvleaemcs cooepiicanue y4eoOHo20 mamepuana (8 OUOAKMUYeCKUX eOUHUYax), HauMeHOBaHusi HeoOX0OUMbIX
NabOPAMOPHBIX, NPAKMUYeCKUX U uHblX 3auamuil. Obvem uacos onpeodensemcs no Kaxcoou no3uyuu cmonoya 3.

*IIpogheccuonanvro-opuenmupoganHoe cooepaiicanue Modxcem Oblmb pacnpeoeseHo no pazdeiam (memam) uiu CKOHYEHmMpUposaHo 8
paszoene Ipuxnaonoti MOOYb
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3. YcaoBus peasm3anui NporpaMMbl 0011e00pa3oBaTebHON AUCHUIIINHbBI

3.1. lns peanu3aluv NPOrpaMMbl JUCHUIIMHBI JOJKHBI OBITH NMPeTyCMOTPEHbI
cjeayouue crnennajabHble MOMelleHs

Peanuzammst mporpamMmbl  TUCHUILIMHBI  TpeOyeT Haiuuus y4eOHOro KaOWHETa
MaTEeMaTHKH.

O6opynoBanue y4eOHOTO KaOWHETA:

- MOCA/I0YHBIE MECTA MO KOJMYECTBY 00YUYaIONTIXCS,;

- pabodee MecTO MpemnoaBaTes;

- KOMIUIEKT y4eOHO-HATJISAHBIX TTOCOOUA;

- KOMIUTEKT JJICKTPOHHBIX BHJICOMATEPHAIIOB;

- 3aJ]aHUS 111 KOHTPOJIBHBIX padoT;

- mpodheCcCHOHATBLHO OPHUCHTHUPOBAHHBIC 33 JaHUS;

- MaTepHalIbl 3K3aMeHa.

TexHnuyeckue cpeacTBa 00yUCHHUS:

- IEPCOHATBHBIA KOMITHIOTEP C JIUIIEH3MOHHBIM ITPOTPAMMHBIM 00ECTICUCHHUEM;

- IPOEKTOP C SKPAHOM.

3.2. UupopmanuonHoe odbecreyeHue 00y4eHust
1. OcHOBHBIEC TEYATHBIC U3TAHUA

1. Marematuka: yueonuk/ bammakos M.U.- 2-e uzn., crep. - M: KHOPYC, 2019.
(Cpennee npodeccronanpHOE 00pa30BaHUE)

2. Maremartuka: anredpa U Hayajla MaTeMaTHYECKOr0 aHalii3a, reomeTpusi. Anredpa
U Hadajla Matematuueckoro anaimm3a. 10-11 kmacc. AmumoB II.A., Komsrun FO.M.,
TkaueBa M.B. u apyrue. - M: IIpoceemienue, 2022.

3. MaremaTtuka: anrebpa ¥ HadaJia MaTEMaTUYECKOTO aHajin3a, TeOMETpHS.
I'eomerpusi. 10-11 knacc. Aranacsn JI.C., byryzos B.®., Kanomues C.b. u apyrue. -
M: IIpocsemenue, 2022.

4. MaremaTtuka: anreOpa ¥ Hayajga MaTeMaTHYECKOro aHaiausa, reomerpus. 10—11
KJacchl. Anrebpa M Hadalia MaremaThueckoro aHanuza. B 2 4. Yacte 1: YueOHuk s
ydamuxcsi o0pa3zoBaTenbHbIX opranuzanuil  (0a3oBblid  ypoBeHb)/MopakoBuu AT,
CemenoB I1.B.; Yacte 2. 3amauHuK Uil ydamuxcsi 0Opa3oBaTeNbHbIX OpraHu3alui
(6azoBbiii ypoBeHb)/ MopakoBuu A.I'. u apyrue; nox pemakuued Mopnakosuua Al -
M: Muemo3uHa, 2018.

6. MaremaTuka: anreOpa U HavyaJla MaTeMaTHISCKOT0 aHajin3a, reoMeTpus. Anredpa
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n Hayajla Mmarematudeckoro aHaimmia. 10 kmacc. Hukonbckmit C.M., IloramoB M.K.,
PemetnuxoB H.H. u npyrue. - M: [Ipocsenienue, 2021.

7. Marematuka: anreOpa U HayaJla MaTeMaTHYECKOr0 aHaliu3a, reomeTpus. Anredpa
U Hayajla maremarudeckoro aHammia. 11 kmacc. Hukonbckuit C.M., IloramoB M.K.,
Pemreraukos H.H. u npyrue. - M: I[Ipocemenue, 2021.

8. MaremaTtuka: anreOpa W Hayajla MaTeMaTUYECKOTO aHaIW3a, TEeOMETPHS.
['eometpus.10-11 xmacc. IloropemoB A.B. Marematuka: anrebpa W  Hayana
MareMaTu4yeckoro asHanusza, reomerpus. ['eomerpus.l0-11 kmacc. Iloropeno A.B. -
M: IIpocsemienue, 2019.

8. Maremaruka: anreOpa ¥ Hadajga MaTEeMaTHYECKOTO aHaiu3a, TE€OMETpHs.
I'eomerpus. 10 knacc. AnexcanapoB A.Jl., Bepuep A.JL., Peokuk B.U. - M: IIpocseiienue,
2021.

9. Maremaruka: anreOpa W Hauyaja MaTeMaTHYECKOrO aHajiu3a, TEeOMETpHsL.
I'eomerpus. 11 knacc. AnexkcanapoB A./l., Bepuep A.JL., Peokuk B.U. - M: IIpocseuienue,
2021.

10. MaremaTtuka: anrebpa ¥ Hayajga MaTeMaTHYeCKOro aHanmusa, reomerpus. 10
kiacc. Bepuep AJL., Kapn A.Il. U3narensctBo "l[IpocBemnienue".

1. MaremaTuka: anredpa U Hayajga MaTEeMaTHYECKOTO aHaiu3a, reomerpus 11
kiacc. Bepuep A.JI., Kapn A.Il. U3narensctBo "[IpocBemenue".

12. MaremaTtuka: anrebpa M Hauyaja MaTeMaTHYECKOTO aHalu3a, TeOMETPHS.
Anrebpa v Haudajla MateMaTudeckoro aHaimsa (B 2 yactsx) (B 2 wactax). 10-11 kiacc.
Yactes 1: Mopakosuu A.l'., CemenoB I1.B.; Hacte 2: Mopakosuu A.I'. u npyrue; noa
penakunent Mopakosuua Al'. "MOL] MHEMO3HWHA".

13. MaremaTuka: anareOpa ¥ Hayajla MaTE€MaTHYECKOTO aHajiu3a, TFEeOMETPHS.
Anrebpa u Hayasia MmaTeMaTudeckoro ananusa. 10 kmacc. Mypasun ['.K., Mypasuna O.B.
N3 narensctBO "IIpocBenienne".

14. MaremaTtuka: anreOpa ¥ Hayajga MaTEeMaTHYECKOTO aHalu3a, TeOMETpHsl.
Anrebpa 1 Hayayia MaremaTudeckoro ananmsa. 11 kmacc. Mypasus ['.K., Mypasuna O.B.
N3 narenscTBO "IIpocBenienue".

15. MaremaTtuka: anrebpa ¥ Hauyaja MaTeMaTUYECKOTO aHallu3a, TeOMETPHS.
['eomeTpus. 10 knacc. CmupuoB B.A., CmupnoBa .M. "UznarensctBo "[IpocBemenue”.
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16. MaremaTuka: anreOpa ¥ Hayajga MaTeMaTHYECKOTO aHaju3a, TeOMETpHsl.
I'eomerpus. 11 knacc. CmupaoB B.A., CmupnoBa .M. UznarensctBo "[IpocBenienue”.

17. Marematuka. I'eomerpus. 10 xmacc. Mep3nsak A.I'., Homuposckuit [I.A.,
ITomouckuit B.b., Axup M.C.; mom penakumenn Ilomoneckoro B.E. M3marenscTBO
"[IpocBemenue".

18. Maremaruka. I'eomerpus. 11 xmacc. Mepsnak A.I'., Homuposckunn [[.A.,
ITomonckuit B.b., Axup M.C.; nmox penakumeit Ilogonbckoro B.E. "M3marenbcTBO
"IIpocBemenue".

19. MaremaTuka: anreOpa ¥ Hayajga MaTeMaTHYECKOTO aHajiu3a, TeOMETpHsl.
Anrebpa W Hayana marematuuyeckoro aHaimsa. 10 kmacc. Bunenkun H.S., MBames-
Mycaros O.C., HIBapudypxa C.1. "MOI] MHEMO3UHA".

20.Maremaruka: anrebpa U Hayajga MaTeMaTUYECKOIO aHallu3a, reoMeTpus. Aiaredpa u
Hayajla marematuueckoro ananmsa. 11 knacc. Bunenkun H.S., MBames-Mycatos O.C.,

Isapu6ypa C.U. "MOL MHEMO3UHA

2. DJIeKTPOHHBbIE U3IAHNS

1. Becepoccuiickue natepuet-onummuabl. - URL: https://online-olympiad.ru / -

TeKCT: DJIEKTPOHHBIN.
2. Enunas xomnexius nudpoBbix 00pa3zoBaTesibHbIX pecypcoB. - URL:

http://school-collection.edu.ru - TeKCT: 37I€KTPOHHBIM.

3. HNudopmannonnas cucrema «EqmHoe okHO J0ocTyna K 00pa3oBaTeIbHbIM

pecypcam». - URL: http://window.edu.ru/ - TeKcT: 31€KTPOHHBIIA.

4. Hayunas snexktponnas 6udmuorexa (HOb). - URL: http://www.elibrary.ru -

TeKCT: 2JIEKTPOHHBIN.

5. OTtkpsIThIN KOJIEMK. MaTtematuka. - URL: https://mathematics.ru / - TekcT:
BJICKTPOHHBIM.

6. [ToBTopum marematuky. - URL: http://www.mathteachers.narod.ru / - TekcrT:
AIEKTPOHHBIN.

7. CropaBOYHHK MO0 MaTEMATUKE JJIsl IIKOJbHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.htm / - TekcT: 3MEeKTPOHHBIH.

8. Cpennsis MaTeMatuueckast uHTepHeT 1mkona. - URL: http:/www.bymath.net/
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TeKCT: 2JIEKTPOHHBIN.
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4. KOHTPOJIb 1 OLIEHKA Pe3YJIbTATOB 0CBOEHMSI 0011e00pa30BaTeIbHOM AU CIUTIIHHBI

Kontpoaib u omeHka pe3yiabTaTOB OCBOCHHS 00IIe00pa30BaTEIbHOM JTUCIUTIIIMHBI
PacCKpBIBAIOTCS 4Yepe3 AUCITUIUTMHAPHBIE Pe3yJIbTaThl, HAlpaBJIeHHbIE Ha (OPMUPOBAHUE
00X 1 mpohecCHOHATBHBIX KOMIIETEHIIUHN 10 pa3jiesiaM U TeMaM COJIepKaHus y4eOHOTro

Marepuana.

Oowmasi/npodeccnonanbHast
KOMIIETCH UL

Pa3zngea/Tema

Tun oneHoYHbIX
MepONPUSITHS

OK 01. Beibupats criocoOsI

P 1, Tema 1.1, 1.2, 1.3 TI-0/c3, 1.4,

Y CTHBIN onpoc

pelieHus 3a1a4 1.5,1.6 MaremaTnuyecKkuit
PO(hECCHOHANBHOM P 2, Temur 2.1, 2.2, 2.3, 2.4, 2.5 T1- | AMKTAHT
eI TEIILHOCTHA o/c, 2.6 NuauBunyanbHas
MPUMEHUTEIHHO P 3 Tempr 3.1.3.2. 3.3 Tl-o/c. 3.4 CaMOCTOSITEILHAS
K pa3JIMYHbIM KOHTEKCTaM ’ T ’ pabota

P 4, Temur 4.1, 4.2, 4.3, 44, 4.5, MpesicTasienue

4.6,4.711-0/c,4.8,4.9,4.10,4.11

pE3yJIbTAaTOB
P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, paBoT
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 I1- K
e 611 OHTpPOJIbHASA

076, D paboTta

P7, Temn1 7.1,7.2,7.3,7.4,7.5, B

7.6, 7.7 H-0/c,7.8,7.9, 7.10 IT-o/c, | - PHHOMHEHHC

7.11,7.12,7.13, 7.14, 7.15, 7.16, SK3aMCHAIHOHHbBIX

717 3aJlaHuH

P 8, Temsnr 8.1, 8.2, 8.3, 8.4, 8.5,

8.6

P9, Temsr 9.1, 9.2, 9.3, 9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 I1-
o/c,11.4,11.5, 11.6 I1-o/c, 11.7
P12, Temsr 12.1,12.2,12.3, 12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5I1-0/c, 13.6

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

14.5 I1-o/c, 14.6

OK 02. Ucnionp3oBaTh

P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4,

Y CTHBIN Ompoc

COBPEMEHHBIE CPEJICTBA 1.5, 1.6 MaremaTHuuecKkuii
[IOUCKa, aHaIN3a U P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 1- | AUKTaHT
UHTEpIIpeTaluu o/c, 2.6 NunuBuayanbpHas

3 [pogheccuoHanbHoe-opueHMUPOBAHHOE coOepHaHue
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uH(popmanuu, u
uHpopMaImoHHbIC
TEXHOJIOTHH JIJIS
BBITIOJIHEHUS 3a/1a4
npodecCUOHAIBHOM
JeSITEIIbHOCTH

P 3, Tems! 3.1, 3.2, 3.3 II-o/c, 3.4

P 4, Temn! 4.1, 4.2, 4.3, 4.4, 4.5,

4.6,4.711-0/c, 4.8,4.9,4.10,4.11

P 5, Temsr 5.1, 5.2

P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-
o/c, 6.11

P7, Temm 7.1,7.2,7.3,7.4,7.5,
7.6, 7.7 11-0/¢,7.8,7.9, 7.10 I1-0/c,
7.11,7.12,7.13,7.14,7.15, 7.16,
7.17

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

P9, Temsr 9.1, 9.2, 9.3, 9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 I-
o/c,11.4,11.5, 11.6 IT-o/c, 11.7
P12, Temsr 12.1, 12.2,12.3, 12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5II-o/c, 13.6

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

14.5 I1-o/c, 14.6

CaMOCTOSITEIbHASI
pabora
IIpencrasinenue
pEe3yJIbTaTOB
MPaAKTUYECKUX
paboTt
KonTponbHas
paboTta
Breimosninenne
AK3aMEHAIMOHHBIX
3aJJaHu i
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OK 03. IInanupoBats u
peann30BbIBaTh COOCTBEHHOE
npodeccuoHallbHOE U
JUYHOCTHOE Pa3BUTHE,
peIPUHIMATETBCKYIO
JeSITENIbHOCTD B
npodeccuoHaIbHOM cdepe,
MCIIOJIb30BaTh 3HAHUS 110
(¢buHaHCOBOI TPaMOTHOCTH B
Pa3INYHBIX KU3HCHHBIX
CUTYaIsIX

P 1, Tema 1.1, 1.2, 1.3 [I-o/c, 1.4,
1.5, 1.6

P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 T1-
o/c, 2.6

P 3, Tems! 3.1, 3.2, 3.3 TI-o/c, 3.4

P 4, Temn! 4.1, 4.2, 4.3, 4.4, 4.5,
4.6,4.71-0/c,4.8,4.9,4.10,4.11

PS5, Temsr 5.1, 5.2

P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-
o/c, 6.11

P7, Temm 7.1,7.2,7.3,7.4,7.5,
7.6, 7.7 11-0/¢,7.8,7.9, 7.10 I1-0/c,
7.11,7.12,7.13,7.14,7.15, 7.16,
7.17

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

P9, Temsr 9.1, 9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 I-
o/c,11.4,11.5, 11.6 IT-o/c, 11.7
P12, Temsr 12.1, 12.2, 12.3, 12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5II-o/c, 13.6

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

14.5 I1-o/c, 14.6

YcTHBIN 0npoc
MaremMaTudeckui
JUKTAHT
NunuBunyansHas
CaMOCTOSITCIIbHAS
paboTta
IIpencrasinenue
pEe3yJIbTAaTOB
MPAKTUYECKUX
paboT
KonTponbHas
paboTta
Brimmonaenune
AK3aMEHAIlMOHHBIX
3aJJaHuM
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OK 04. DddexTuBHO
B3aUMOJECHUCTBOBATH U
paboTaTh B KOJUIEKTUBE U
KOMaHJIe

P 1, Tema 1.1, 1.2, 1.3 [I-o/c, 1.4,
1.5, 1.6

P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 T1-
o/c, 2.6

P 3, Tems! 3.1, 3.2, 3.3 TI-o/c, 3.4

P 4, Temn! 4.1, 4.2, 4.3, 4.4, 4.5,
4.6,4.71-0/c,4.8,4.9,4.10,4.11

PS5, Temsr 5.1, 5.2

P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-
o/c, 6.11

P7, Temm 7.1,7.2,7.3,7.4,7.5,
7.6, 7.7 11-0/¢,7.8,7.9, 7.10 I1-0/c,
7.11,7.12,7.13,7.14,7.15, 7.16,
7.17

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

P9, Temsr 9.1, 9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 I-
o/c,11.4,11.5, 11.6 IT-o/c, 11.7
P12, Temsr 12.1, 12.2, 12.3, 12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5II-o/c, 13.6

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

14.5 I1-o/c, 14.6

YcTHBIN 0npoc
MaremMaTudeckui
JUKTAHT
NunuBunyansHas
CaMOCTOSITCIIbHAS
paboTta
IIpencrasinenue
pEe3yJIbTAaTOB
MPAKTUYECKUX
paboT
KonTponbHas
paboTta
Brimmonaenune
AK3aMEHAIlMOHHBIX
3aJJaHuM
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OK 05. OcymiectBasiTh
YCTHYIO ¥ TUCbMEHHYIO
KOMMYHUKAITHIO Ha
TrOCYJIapCTBEHHOM SI3bIKE
Poccuiickon denepanuu ¢
y4E€TOM OCOOEHHOCTEMN
COIIMAIBHOT'O U KYJIBTYPHOT'O
KOHTEKCTa

P 1, Tema 1.1, 1.2, 1.3 [I-o/c, 1.4,
1.5, 1.6

P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 T1-
o/c, 2.6

P 3, Tems! 3.1, 3.2, 3.3 TI-o/c, 3.4

P 4, Temn! 4.1, 4.2, 4.3, 4.4, 4.5,
4.6,4.71-0/c,4.8,4.9,4.10,4.11

PS5, Temsr 5.1, 5.2
P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4,
1.5, 1.6

P2, Temn 2.1, 2.2, 2.3, 2.4, 2.5 TI-
o/c, 2.6

P 3, Temn: 3.1, 3.2, 3.3 I1-0/c, 3.4

P 4, Temur 4.1, 4.2, 4.3, 4.4, 4.5,
4.6,4.711-0/c,4.8,4.9,4.10,4.11

P 5, Temsr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-
o/c, 6.11

P7,Tems1 7.1,7.2,7.3,7.4,7.5,
7.6, 7.711-0/c,7.8,7.9, 7.10 I1-o/c,
7.11,7.12,7.13,7.14, 7.15, 7.16,
7.17

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

P9, Temnr 9.1, 9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 I1-
o/c,11.4,11.5, 11.6 IT-o/c, 11.7
P12, Temsr 12.1, 12.2,12.3,12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5 I1-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4,
14.5 I1-o/c, 14.6P 9, Temn1 9.1,
9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 I1-
o/c,11.4,11.5, 11.6 IT-o/c, 11.7
P12, Temsr 12.1, 12.2,12.3

P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5 I1-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4,

14.5 I1-o/c, 14.6

YcTHBIN 0npoc
MaremMaTudeckui
JUKTAHT
NunuBunyansHas
CaMOCTOSITCIIbHAS
paboTta
IIpencrasinenue
pEe3yJIbTAaTOB
MPAKTUYECKUX
paboT
KonTponbHas
paboTta
Brimmonaenune
AK3aMEHAIlMOHHBIX
3aJJaHuM
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OK 06. IIposBiAaTh
rPaKIaHCKO-
MAaTPUOTUYECKYIO MO3ULIHIO,
JIEMOHCTPUPOBATh
0CO3HAHHOE MOBEACHUE Ha
OCHOBE TPaJAULIHOHHBIX
00IIIeYeIOBEUECKUX
IICHHOCTEH, B TOM YHCJIE C
Y4€TOM TapMOHHU3ALNHU
ME)KHAIIMOHAJIBHBIX U
MEKPETUTHOZHBIX
OTHOIICHUM, TPUMEHSITh
CTaHAAPThI
AHTUKOPPYIIIUOHHOTO
MMOBEJICHUS

P 1, Tema 1.1, 1.2, 1.3 [I-o/c, 1.4,
1.5, 1.6

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-
o/c, 6.11

P7,Tems1 7.1,7.2,7.3,7.4,7.5,
7.6, 7.7 11-0/c,7.8,7.9, 7.10 Il-o/c,
7.11,7.12,7.13,7.14,7.15, 7.16,
7.17

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

P 14, Temsr 14.1, 14.2, 14.3, 14.4,
14.5 TI-o/c, 14.6

YcTHBIN 0npoc
MaremMaTudeckui
JUKTAHT
NunuBunyansHas
CaMOCTOSITCIIbHAS
paboTta
IIpencrasinenue
pEe3yJIbTAaTOB
MPAKTUYECKUX
paboT
KonTponbHas
paboTta
Brimmonaenune
AK3aMEHAIlMOHHBIX
3aJJaHuM

OK 07. ConelicTBOBaTH
COXPAaHEHHUIO OKPY Karomlei
Cpelbl, pecypcocOepekeHHIO,
IPUMEHSTH 3HaHUS 00
W3MEHEHUH KIIMMaTa,
NPUHIUIIBI OEPEKIUBOTO
POU3BOJICTBA, dPPEKTUBHO
JIEWCTBOBATH B
Ype3BhIYAITHBIX CUTYAIUAX

P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4,
1.5,1.6

P2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 T1-
o/c, 2.6

P 3, Temnr 3.1, 3.2, 3.3 I1-o/c, 3.4

P 4, Temsl 4.1, 4.2, 4.3, 4.4, 4.5,
4.6,4.71-0/c,4.8,4.9,4.10,4.11

P 5, Temsr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-
o/c, 6.11

P7, Tems1 7.1,7.2,7.3,7.4,7.5,
7.6, 7.711-0/c,7.8,7.9, 7.10 I1-o/c,
7.11,7.12,7.13,7.14, 7.15, 7.16,
7.17

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

P9, Temn: 9.1, 9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 I1-
o/c,11.4,11.5, 11.6 I1I-o/c, 11.7
P12, Temsr 12.1,12.2,12.3, 12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5 I1-o/c, 13.6

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

14.5 T1-o/c, 14.6

Y CTHBIN onpoc
Marematnueckum
JTUKTaHT
NuauBunyanbHas
CaMOCTOSITEIbHAS
paboTta
IIpencraBinenue
pe3yJIbTaTOB
MPAKTUYECKUX
paboT
KonTtponpHas
pabora
Brimosnnenne
AK3aMEHAIMOHHBIX
3aJIaHuU
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[IK 1.5. BIMODHATH pacyeThbl
MMapaMeTPOB MEXAHUYECKOU
00pabOTKH U3rOTOBJICHUS
JieTajael MalllvH, B TOM YHUCIIe
C IIPUMEHEHUEM CUCTEM
aBTOMATHU3UPOBAHHOIO
MPOEKTHUPOBAHMUSI.

P2, Temsr 2.5 Il-o/c,
P 3, Temnr 3.3 Il-o/c,
P 4, Temn1 4.7 11-o/c,

P 6, Temnr 6.7 II-o/c, 6.10 I1-o/c,
P 7, Temsr 7.7 I1-o/c, 7.10 I1-o0/c,
P 8, Temnr 8.5 I1-o/c,

P11, Temsr 11.3 IT-o/c, 11.6I1I-

o/c,

P 12, Temsr 12.2 I1-o/c,

P 13, Temsr 13.5 I1-o/c,

P 14, Temnr 14.5 I1-o/c,

YcTHBIN 0npoc
MaremMaTudeckui
JUKTAHT
NunuBunyansHas
CaMOCTOSITCIIbHAS
paboTta
IIpencrasinenue
pEe3yJIbTAaTOB
MPAKTUYECKUX
paboT
KonTponbHas
paboTta
Brimmonaenune
AK3aMEHAIlMOHHBIX
3aJJaHuM
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