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1. HIOACHUTEJIBHAA 3AIIMCKA

[Tporpamma yuebHOTO nipeamera «MartemaTikay pazpaboTaHa Ha OCHOBE!

benepaibHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOIO CTAaHApPTa CPEIHETro
obmero oopazopanus (nainee — PI'OC COO);

IPUMEPHONM OCHOBHOM 00pa3oBaTEeNIbHOM MPOrpaMMbl CPEIHEro OOIIEero
oOpazoBanus (nanee — [IOOIT COO);

denepanbHOrO TOCYAAPCTBEHHOTO O0pa30BaTEIBHOIO CTaHAApTa CPEIHEro
npodeccruonanbHoro oo6pazoBanus (namee — GI'OC CIIO) 38.02.07 bankoBckoe
b1 (S0) (o1

npuMepHOM  paboyeil  mporpamMmsl  00II€00Opa3oBaTeNbHOW  y4eOHOU
muciuIuinebl - «Maremathka» M0 €CTeCTBEHHOHAy4HOMY — NpoduiIo (s
npodheCCUOHANIBHBIX 00pa30BaTEILHBIX OpraHu3aIuii);

y4eOHoro 1aHa no crneuuaibHocT 38.02.07 baHkoBckoe n1eno;

paboueil mporpaMmbl BocnuTaHusi o crenuaibHocTy 38.02.07 bankoBckoe
Jeo0.

Coneprkanue paboueii mporpamMmsl 1o npeamery «Martematrkay pazpaboTaHo
Ha OCHOBE:

CUHXpOHM3auKu obOpazoBareNbHbIX pe3yiabTaTtoB GI'OC COO (JIUYHOCTHBIX,
npeameTHbix, MetanpeameTHeix) u GI'OC CIIO (OK, TIK) ¢ yyetom mpoduibHON
HaIpaBJICHHOCTH Npodeccun/ crnenuaibHOCTH;

MHTErpalii U MPEEeMCTBEHHOCTH COAEpKaHus Mo npeamety «MaremMaTtuka» u

coJiepKaHus y4eOHBIX JUCITUIUIHH, TpodeccuoHanbubix Moayieir @I'OC CIIO.

1.1. Mecto yueOHOro npeaMera B CTPYKTYpe OCHOBHOM

00pa3oBaTeIbHOI MPOrPaMMBbI:

VYueOnsiit npeaqmer OVYIIL.03 Matematuka nzydaercs B 001eo0pa3oBaTeIbHOM
IIUKJIE OCHOBHOW 00pa3oBaTeiabHONl NPOrpaMMbl CpPEAHEro MNpoecCHOHATBLHOIO

obpazoBanus (manee — OOII CITO) o crienmansHOCTH 38.02.07 bankoBCcKoe Aeno Ha
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0a3e OCHOBHOTO 0OmIer0 O00pa3oBaHUS C TIOJYYCHHEM CpEJHEro oOIero
oOpa3oBaHUs.

Ha wm3yuenue npeamera OVIIL.03 Marematuka no cneuuanbHoctu 38.02.07
bankoBckoe nemo otBoautcs 240 4acoB B COOTBETCTBHM C YYEOHBIM IUIAHOM IIO
cruenuaibHocTy 38.02.06 OUHAHCEHL.

B nporpamMme TeopeTHUecKHME CBEICHMS JIOMOJHSIOTCA MPAKTHUYECKUMU
3aHATUSIMM B COOTBETCTBMM C Y4Y€OHBIM IUIaHOM 10 crneunanbHoctn 38.02.07
bankoBckoe aeno.

[IporpamMma COIEPKUT TEMATUYECKUH IUIAH, OTPAKAKOIIUN KOJIUYECTBO YaACOB,
BBIJICTIIEMOE HA M3Y4YEHUE pa3feioB U TeM B pamkax yudeOHoro mpeamera OVYIIL.03
Maremaruka.

KonTpoisb kauectBa ocBoeHus npeamera OYII.03 Maremarrnka npoBOAUTCS B
MIPOIECCE TEKYIIETO KOHTPOJISI U MPOMEKYTOUHOM aTTECTAIUU.

Texymuii KOHTPOIb TPOBOJIUTCS B MpeJIeiax yueOHOTO BpEMEHU, OTBEJCHHOTO
Ha MpPEIMET, KaK TPaJUIMOHHBIMHM, TaK U MWHHOBALIMOHHBIMU METOJaMU, BKJIIOYAs
KOMIIBIOTEPHOE  TECTUPOBAaHUE. Pe3ynbTarbl KOHTPOJSA  YYUTHIBAKOTCS  IIPHU
MOBEJICHUH UTOTOB T10 TIPEAMETY.

[IpomexxyTouHass aTTecTamusi MPOBOIUTCA B (OpMe dK3aMeHa IO UTOTraM

W3y4YECHUs MPEAMETA.

1.2. Heau u miIaHupyeMble pe3yJbTaThl Y4eOHOI0 MpeaMeTa

Cognepkanve TporpaMMbl  00II€00pa30BATENBPHOTO  Y4eOHOTO  MpeaMeTa
«MaremaTuka» HampaBlI€HO HA JIOCTH)KEHHE PE3YJIbTATOB €€ U3Y4YCHUS B
cootBercTBUM ¢ TpeboBanuamu PI'OC COO c¢ yyerom mnpodeccuoHaIbHON

HanpasieHHocT @I'OC CIIO.



HHaHprCMbIe PE3YIbTATHI OCBOCHUS y‘l€6HOI‘O npeamerTa

Ko n naumenoBanue
(bOpMHUPYEMBIX KOMITETCHITHI

Oo0mme

JAucnunimmHapHblie (MpeaMeTHbIE)

OK 01. Bei6uparb ciocoOsbI
pelieHus 3a1a4
npodecCuOHATBHON
NESATEIIbHOCTH, TPUMEHHUTEIHHO K
Pa3JInYHBIM KOHTEKCTAM.

B o0s1acTi TPY10BOI0 BOCIIUTAHUS

- TOTOBHOCTh K TpPYAy, OCO3HAaHHME IIEHHOCTU
MacTepcTBa, TPYAOIIO0HE;
- TOTOBHOCTh K  AaKTUBHOM  JESATEIbHOCTU

TEXHOJIOTUYECKON M COLMalbHONW HaIpaBIEHHOCTH,
CMOCOOHOCTh ~ MHHMIIMUPOBATh,  IUIAHUPOBAaTh |
CaMOCTOSITEJILHO BBINOJIHATh TAKYHO 1€ATEIIbHOCTB;

- MHTEpEC K pa3iuyHbIM cepam npodeccHoHaNbHOMI
NesITebHOCTH.

OBinanenue YHHMBEPCAIbHBIMH Y4eOHBIMU
MO03HABATEJILHBIMH JAeliCTBUSIMU:

a) 0a30BBIC JIOTHYECKHE ACHCTBUS:

- CaMOCTOSITENILHO (bopMynMpoBaTh u
aKTyaJu3upoBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBIMBATh CYIIECTBEHHBIH MpPU3HAK WU
OCHOBAaHHS JJS CpaBHEHHUs, KJIACCUPUKALUU U
000011IeHHNS;

- ONpeAeNsATh Ledu  JeATENBbHOCTH, 3aJaBaTh

mapaMETphl U KPUTCPHUU UX JOCTHIXCHUS,

- BBIBIIAITH 3aKOHOMEPHOCTH W TNPOTUBOPEUUS B
paccMaTpruBaACMbIX SABJICHUAIX,

- BHOCUTb KOPPEKTUBBI B JE€ATEIbHOCTh, OLIEHUBATH
COOTBCTCTBHUEC PE3YJILTATOB LECIAM, OLICHUBATHL PHUCKU
MOCTIEJICTBUI AEATEIbHOCTH,

- pa3BUBATb KPCATUBHOC MBINUJICHUC IIpU PCIICHHUU
KU3HEHHBIX TIPoOIIeM

0) 0a30BbIC UCCICAOBATEIIBCKHAE ICHCTBHUS:

- BJIQJICTh HaBBIKAMHU Y4eOHO-HCCIIEIOBATCIbLCKOU H
HpOGKTHOI\/’I JACATCIbHOCTH, HAaBBIKAMW PA3PCIICHUA

- BJIAJAETh METOJaMH J0Ka3aTelIbCTB, AJITOPUTMAMH PEHICHUS
3aga4; yMmMeHue (OpMyIHpPOBATh ONPEACTCHHS, AKCHOMBI H
TEOpEMBbl,  NPUMEHATh MX, MPOBOJUTH  JIOKa3aTejbHbIC
paccyX/1eHHUsl B X0/1€ PELICHMs 3a/1a4;

- YMETh OINEpPUPOBaTh MOHATHUAMHU: CTENEHb YHCIA, JIOTapupm
YUCJa; YMEHHUE BBINOJHATH  BBIYMCICHUE 3HAYCHUH W
npeoOpa3oBaHus BBIPAKEHUN CO CTEMEHSIMH M Jiorapupmamu,
npeoOpa3oBaHus IPOOHO-PAIIMOHAIEHBIX BRIPAKECHUH;

- YMCThH OIICPHUPOBATH IIOHATUAMMU: palnOHAJIbHBIC,
HppanroOHaJIbHEIC, IIOKa3aTCJIbHBIC, CTCIICHHEBIC,
J'IOFapI/I(i)MI/I‘{CCKI/Ie, TPUTOHOMCETPHUYCCKHUEC YpaBHCHUA n

HEPaBEHCTBA, X CUCTEMBI;

- yMeThb ONEpUpPOBaTh MOHATUAMU: (DYHKIUS, HeNpepbIBHAs
(GyHKIMS, [pOW3BOJHAs, NEepBOOOpa3Has,  ONpPEIEICHHbII
UHTETpAJI; YMEHHE HAXOAWUTh IPOU3BOJHBIE 3JIEMEHTAPHBIX
(yHKIMH, UCHONB3Ysl CIIPaBOYHBIE MaTepUalbl; HCCIEA0BaTh B
OPOCTEHIINX CilyyasX (YHKIMUM HAa MOHOTOHHOCTb, HaXOIHUThb
HauOOJbIINE W HauWMEHbIIME 3HaueHus (yHKUUN; CTPOUTH

rpaduKkd  MHOTOYIEHOB C  HUCIHOJb30BAaHHMEM  ammapara
MaT€MaTHYECKOr0 aHajiu3a; IPUMEHATh IMPOU3BOJHYIO IIPH
pelleHd  3aJad  Ha  JBIJKEHHME;  pellaTb  I[PaKTHKO-

OpUEHTHPOBAaHHbIE 3aJaud Ha HauWOOJbIIME U HaWMEHBIINE
3HAUEHUs, HA HaXOXKACHNUE ITyTH, CKOPOCTH U YCKOPEHUS;

- yYMeTh OIEpUpPOBaTh MOHATUSMHU: palMOHAJIbHAsA (YHKIUS,
IIOKa3aTeabHas byHKLU, CTETICHHAs byHKIHA,
norapudmuueckas (GyHKIUS, TPUTOHOMETpUYECKHE (YHKIUH,
oOpaTHble (YHKIMH; YMEHHE CTPOUTh TIpadUKU HU3YYCHHBIX
(GyHKIUH, UCTONb30BaTh rPa@UKU MPU HU3YYEHUU IPOLIECCOB U
3aBUCUMOCTEH, MNpU pEUIeHUH 3a7ad M3 JPYyrux Yy4eOHBIX
MIPEeIMETOB U 3aJa4 U3 peajlbHON >KM3HH; BBIpAXKaTh GopMyIamMu




npo0Jem;

- BBISIBJIATH TPUYUHHO-CIICJICTBEHHBIC CBSI3U U
aKTyaJIM3UpPOBATh 3aJlady, BBIABUIATh THIIOTE3y €€
pElIeHUs, HaXOIUTh apTyMEHTHI ISl JOKAa3aTeIbCTBA
CBOMX YTBEP)KICHHUH, 3amaBaTh IapamMeTpbl U
KPUTEPHUU PEIICHUS;

- aHAJTU3HUPOBATh IOJYYCHHBIC B XOJE pELICHUS
3ala4dl  pe3yabTaThl, KPUTUYECKH OIICHUBATH WX
JIOCTOBEPHOCTb, IIPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSX;

- YMETh TEPEHOCUTHh 3HAHHS B TIO3HABATEIILHYIO H
MIPAKTUIECKYIO 00JIaCTH KU3HEICATSIIEHOCTH;
- yYMEThb HMHTETPUPOBATH 3HAHUSA U3
MpEAMETHBIX 00JIacTeH;

- BBIJIBUTaTh HOBBIC HJICH, MIPEJIaraTb OpUrHHAIbHBIC
MTOJIXOJIbI U PEIICHUS

Pa3HbIX

3aBUCHUMOCTH MEKy BETUUMHAMU;

- YMETh pemiaTh TEKCTOBbIC 3a7a4M PA3HBIX TUIOB (B TOM YHCIIE
Ha TPOLEHTHI, JOJH U YacTH, Ha JBUKEHHE, paboTy, CTOUMOCTD
TOBapOB M YCIYyr, HAJOIH, 3aJaud M3 O0JIaCTH YHIpaBICHUS
JUYHBIMH U CEMEMHBIMU (PMHAHCAMHU); COCTABJISATH BBIPAKEHUS,
ypaBHEHUsI, HEPABEHCTBA M HMX CHUCTEMbI MO YCJIOBHMIO 3aJlayW,
UCCIIEZIOBATh MOJIy4€HHOE pelieHue u OLICHUBATh
IIPaBAOII0I00HOCTh PE3YNIbTATOB;

- yMeThb ONEpUPOBATh MOHATUSMU: CpelHee aphupMeTHYecKoe,

MeaMaHa, HauOosblllee M HaUMEHbLIEE 3HAueHUus, pa3Max,
JMCIIepCUs, CTaHIApTHOE OTKJIOHEHHE 4YHMCIOBOTO Habopa;
YyMEHUE  U3BIICKATh, MHTEPIPETHPOBATh  HWH(OPMAIIHIO,

NpEJICTaBICHHYI0 B Tabnuiax, Ha JAuarpaMmax, rpadukax,
OTPaXKAIOIYI0 CBOWMCTBA pealbHBIX MPOIECCOB U SIBICHUM;
PEICTaBISITh UHPOPMALIMIO C MOMOIIBIO TAOJIUIl U AHArpaMM;
UCCJIEIOBAaTh CTAaTUCTUYECKHE JIaHHBIE, B TOM YHCIE C
IpUMEHEeHHEM TpaduIecKUX METO/I0B U SJIEKTPOHHBIX CPECTB;

-  YMCTb OICPUPOBATL MOHATUAMM! CJIy‘-IB.fIHBIfI OIIbIT U
clly4ailHOe COOBITHE, BEPOSTHOCTb CIIY4allHOTO COOBITHS;
YMEHUE  BBIUUCIATH  BEPOSTHOCTH  C  HCIOJIB30BAaHUEM

rpad@UyecKux METOAOB; MPUMEHATh (OPMYJbl CIOXKEHUS U
YMHOXKEHUS BEpOATHOCTEH, KOMOMHATOPHBIE (PAKThI U POPMYIIBI
NP pElIeHWH 3a7ay; OLIEHWBATh BEPOATHOCTH pPEATbHBIX
COOBITHH; 3HAKOMCTBO CO CIY4YalHBIMU BEJIMYMHAMM; YMEHHE
MPUBOJIUTh TPUMEPHl NPOSBICHUS 3aKOHa OOJBLIMX YHCEN B
HNPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSIX;

- YMETb ONEpPUPOBaTh MOHATHSMH: TOYKa, MpsMasi, MIOCKOCTH,
MIPOCTPAHCTBO, JBYI'PAHHBIM YToOJ, CKpEIIMBAIOIIMECA IpPSIMBIE,
NapajuieIbHOCTh U MEPIEHAUKYISIPHOCT NPAMBIX U MJIOCKOCTEH,
yrojl MeXAY HpsIMBIMHU, Yrojl MEXAYy NpSAMON U IUIOCKOCTBIO,
YToJl MEX]ly TUIOCKOCTSIMH, PACCTOSTHHE OT TOYKH JI0 INIOCKOCTH,
paccTosiHuE MEXY IPSIMBIMHU, PACCTOSIHUE MEXKAY MJIOCKOCTSAMU;
YMEHHE UCMOJIb30BaTh NP PEIIEHUH 337a4 U3ydeHHbIE (PaKThl U
TEOpeMbl TIAHUMETPHUH; YMEHHE OIICHUBATh pa3Mepbl 00BHEKTOB




OKPY>KaOILEro MUpa;

- YMEThb ONEpUpOBaTh IOHATHUAMU: MHOIOTPAHHUK, CEUEHHUE
MHOIOTpaHHMKa, KyO, mapaiesnenunes, Ipu3sMa, NHpamMuja,
¢burypa 1 MoBepxXHOCTh BpAILLICHHsI, IMIIMHAP, KOHYC, 1map, cdepa,
ceueHMst (pUrypsl BpalleHMs, IUIOCKOCTb, Kacarouiascs cgepsl,
LWIMHJpa, KOHYCA, IUIOAb TIOBEPXHOCTH MUPAMU/Ibl, IPU3MBI,
KOHyCa, [WIWHIpa, IUomaas  chepbl, 00beM  KyOa,
HNPSMOYTOJIBHOTO  NapajuleJienuneaa, NUPaMUIbl, IPU3MBL,
LWINH/pa, KOHYca, 11apa; yMEHUe U300pakaTb MHOTOTPaHHUKU
U TOBEPXHOCTU BpALICHMS, UX CEUEHUS OT PYKH, C IOMOILBIO
YEPTEXKHBIX HMHCTPYMEHTOB U D3JIEKTPOHHBIX CPEICTB; YMEHHUE
pacno3HaBaTb ~ CHUMMETPUIO B IIPOCTPAHCTBE;  yMEHHE
pacro3HaBaTh IPaBUJIbHBIE MHOIOIPaHHUKH;

- YMETh ONEpUPOBATh MOHATUSAMU: JBUKEHHE B IPOCTPAHCTBE,
noJ00HbIEe (PUTYPBI B IIPOCTPAHCTBE; MCIIOJIb30BaTh OTHOILEHHE
IUIOIIAAe TIOBEPXHOCTEH M 00BEMOB MOAOOHBIX (UTYp TpHU
pELIEHUN 3aay4;

- YMETb BBIYUCIATH T'€OMETPUUYECKUE BEIMYMHBI (JJIMHA, Yrod,
mwiou@aab, 00beM, IUIOMAAb  IOBEPXHOCTH),  HUCHOJb3Ys
U3y4eHHbIE (POPMYIIBI U METO/IBI;

- YMETb OIIEpUpPOBaTh MOHATUSMHU: HPSIMOYTOJIbHAs CUCTEMa
KOOpAMHAT, KOOPANHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJspHOE TPOM3BEICHHE, Yrojl MEXIy BEKTOpamMH, CymMma
BEKTOPOB, IPOM3BEACHHE BEKTOpPa Ha 4YHCIO; HaXOAUTh C
MTOMOIIBI0 U3YYEHHBIX (OPMYJT KOOPAUHATHI CEPEIUHBI OTPE3Ka,
paccTosTHUE MEKIY ABYMsI TOUKaMHU;

- YMeTh BbIOMpaTh MOAXOASIINN U3YYEHHBIM METO/ JUIsl peIIeHUs
3a/1a4H, pacrno3HaBaTthb MaTeMaTUYECKUe (bakThI u
MaTeMaTHYeCKHe MOJIEIM B MPHUPOAHBIX U OOIIECTBEHHBIX
SBJIEHUSAX, B HCKYCCTBE, YMEHUE NPHUBOJUTH IPUMEpPHI
MaT€MaTHYEeCKUX  OTKPBITHA  POCCHMCKOM W MHUPOBOU
MaTEMaTHYECKON HayKH

OK 02. Ucnons30BaTh
COBpPEMEHHBIE CPEJICTBA MTOKCKA,

B o6s1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:
- c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS,

- yMeTh ONEpUPOBATH TOHATHUSMH: pAlMOHANBHAS  (QYHKIHS,
mokaszareibHasi (QYHKUUS, CTeNneHHas (QYHKUuUs, JorapupmMuyecKas
(GyHKIUS, TpUTOHOMeTpHYeckne QYHKIMH, oOparHble (QyHKIMY;




aHaJIM3a U UHTEPIIPETAIN
UHPOpPMALIUU U
MH(pOpPMaIMOHHBIE TEXHOJIOTUU
JUISL BBITIOJIHEHUS 3a/1a4
npodeccruoHanbHON
JeSITeIbHOCTH

COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUSA
HayKd ¥ OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha
JMaliore  KyJIbTYp, CIHOCOOCTBYIOLIETO OCO3HAHUIO
CBOET0 MECTa B IIOJIMKYJIBTYPHOM MUPE;

- COBEpPUICHCTBOBAHHUE  SI3bIKOBOM  YMTATENIbCKOU
KYyJIbTYpbl KaK CpEICTBA B3aUMOACUCTBUSA MEKIY
JIFOJIBMU U TTIO3HAHMS MUDPA;

- OCO3HAaHHE LEHHOCTM HAYYHOU JEATEIbHOCTH,

TOTOBHOCTb OCYLIECTBIIATh IIPOEKTHYIO u
HCCIIEIOBATENbCKYIO 1€ TENbHOCTh HHAUBUAYAIBHO U
B IpyIIIIE.

OBianenue YHHMBEPCAIbHBIMH Y4eOHBIMU

MO3HABATEJILHBIMH J1efiCTBUSIMU:

B) pabota ¢ nHpopmanmeii:

- BJIQJICTh HABBIKAMU MOJy4eHHS HHMOpMaIu wu3
NUCTOYHUKOB Pa3HbIX THUIIOB, CaMOCTOSATECIIBHO
OCYIIECTBIISITh TIOUCK, aHAIIM3, CUCTEMAaTH3aIHI0 |
MHTEPIpPETani0 MHOOPMAIMH Pa3IUYHBIX BUIAOB U
dhopm mpencTaBieHus;

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (hopMaTax C y4eTOM
Ha3HayeHUs: WHQPOpMAlMM U LEJIEBOW ayAUTOPUH,
BBIOMpas ONTUMAIBbHYIO (OpPMY TpEACTABICHUS |

BU3YyaJu3aly;
- OLIEHUBATh  JIOCTOBEPHOCTb,  JIETUTUMHOCTH
uHpopMalui, €€ COOTBETCTBUE TMPABOBBIM U

MOPaJIbHO-ITUYECKHM HOPMaM;
- HCHOJb30BaTh CpeICTBAa HH(OPMALMOHHBIX U

KOMMYHHKAITMOHHBIX ~ TEXHOJIOTUH B  pEIICHUU
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX "
OpraHU3aIlMOHHBIX 3a/1a4 c coOmroieHreM
TpeOOBaHUN HSPrOHOMUKH, TEXHHUKH OE€30MaCHOCTH,
TUTUEHBI,  pecypcocOepexeHus,  MPaBOBBIX U
ATUYECKUX HOPM, HOPM nH()OpPMAITMOHHON
0C30IMaCHOCTH;

YMEHHE CTPOUTHh TpaduKH WU3YYEeHHbIX (YHKIUA, HCIOJIB30BaTh
rpaduKy TpU U3YyYCHUW TPOIECCOB M 3aBUCHUMOCTEH, MPU pPEIICHUH
3a1ad U3 JPYruX Y4eOHBIX MPEIMETOB M 3a/Jad U3 peallbHON KHU3HH;
BBIpaXKaTh (pOpMyJIaMH 3aBHCUMOCTH MKy BEINYNHAMM;

- yYMeThb OIEPHPOBaTh TOHITHAMHU: TOXIECTBO, TOXKIECTBCHHOE
npeoOpa3oBaHKe, ypaBHEHHE, HEPaBCHCTBO, CHCTEMa YpaBHCHUH WU
HEPaBEHCTB, PAaBHOCHJIBHOCTh YpaBHCHHH, HEPABEHCTB U CHCTEM,
palMoHaJbHbIC, HppAlMOHANbHBIE, IIOKa3aTelbHBIC, CTEICHHBIC,
JorapuMuIecKre, TPUTOHOMETPHUECKUE ypaBHEHUS, HEPABEHCTBA U
CHCTEMBl; YMEHHE pellaTh ypaBHEHUS, HEPAaBEHCTBA U CHCTEMBI C
IMOMOUIBIO PA3JIMYHBIX MPHUEMOB; pCIIaTh YpaBHCHHUA, HCPABCHCTBA U
CHCTEMBI C TapaMeTpPOM; MPHMEHITH YpPaBHEHUS, HEPAaBEHCTBA, HX
CHCTEMBI JUIs PEIICHHUS MaTEMATUYCCKUX 3a/1a4 M 3a]1a4 U3 Pa3IHIHbIX
oOnacTell HAyKU M peaNbHON JKU3HHU;

- yMeHHE CBOOOJHO  ONEpPUPOBaTh MOHATHSIMHU: JIBUKCHHE,
mapaiebHbIA epeHOC, CHMMETPHSI Ha MJIOCKOCTH U B MIPOCTPAHCTRE,
MOBOPOT, TpeoOpa3oBaHKMe IMOA00MS, MOJOOHBIC (QUIYpBI, YMEHHE
pacro3HaBaTh paBHBIC ¥ MOJOOHBIE (DUTYPHI, B TOM YHCIE B MPUPOJE,
HCKYCCTBE, APXUTEKTYpe, YMEHHUE HCIOJIb30BATh TEOMETPUYCCKHUEC
OTHOLICHUA, HAXOOAUTb TI'COMETPUYCCKUEC BCIMYNHLI (I[J'II/IHa, yrouJ,
UIOA/Th, 00bEM) MPH PEIICHUH 33/1a4 U3 IPYTUX YUIECOHBIX MPEAMETOB
U U3 peasibHOM KU3HU




- BJAaACTb HABBIKAMH PACIIO3HABAHUA U 3alIUTBI

uHpopmanuy, HHGOPMAIMOHHONH  GE30MacCHOCTH

JMYHOCTHU
OK 03. [TnanupoBats u B o0s1acTH 1yXOBHO-HPABCTBEHHOI0 BOCIUTAHUS: |-  YMEThb  OINEPUPOBaTh  MOHATHSMU:  pallMOHANIbHBIE,
peann3oBBIBATh COOCTBEHHOE - copMHPOBAaHHOCTb HPABCTBEHHOTO CO3HAHUS, | UPPALMOHAIBHEIE, HIOKa3aTeNbHbIE, CTEIICHHBIE,
npodeccuoHaIbHOE U THYECKOTO MOBEICHHUS; JOrapu(MHUUECKUE,  TPUTOHOMETPUYECKHE  YpaBHEHHUS U

JMYHOCTHOE Pa3BUTHE,
IpeANPUHIMATEIbCKYIO
JIeATEIILHOCTD B
npodeccnoHaabHOl chepe,
UCIIOJIb30BATh 3HAHUS T10
(uHaHCOBON T'PaMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CUTYalHsix

- CIIOCOOHOCTH OLIGHHMBATh CUTYallMI0 W TPUHUMATh
OCO3HAHHBIE PELICHUS, OPUEHTUPYICHh HA MOPAJIBHO-
HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

- OCO3HaHMWE JIMYHOIO BKJIAJa B
yCTOMYMBOIO OyIyIIEro;

- OTBETCTBEHHOE OTHOUIEHHWE K CBOUM POJMTENSIM U
(unu) IpyruM 4ieHaM CEeMbH, CO3/IaHHI0 CEeMbU Ha
OCHOBE OCO3HAHHOTI'O MPUHATUSA LEHHOCTEN CEMENHON
JKU3HHM B COOTBETCTBUU C TPAJULUSAMU HApPOJOB
Poccun.

OBjaiecHHe YHHMBEPCAJIbHBIMHM PeryJATHBHBIMHU
AefCTBUAMU:

a) caMOoOpraHu3aIus:

- CaMOCTOSITEJIbHO OCYIIECTBISATh IMO3HABATEIBHYIO
NeSITeNIbHOCTh, BBIBISITH TPOOJIEMBI, CTaBUTh U
(dhopMynupoBaTh COOCTBEHHBIE 3a7a4u B
0o0pa3oBaTeNbHON  JEATENPHOCTH W KU3HEHHBIX
CUTYaIHsIX;

- CaMOCTOSITEIBHO COCTAaBISATh IUJIaH  PELIEHUs
npoOJieMbl C  y4€TOM  HMEIOIIUXCS  PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEMOUTEHUII;

- 1aBaTh OIIEHKY HOBBIM CUTYAIIHsIM;

- cnocoOcTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO
MIUPOKOW OSPYIUIIMM B Pa3HBIX O0NacTsIX 3HAHUH,
MOCTOSIHHO TIOBBIIIATh CBOW 0Opa3oOBaTENbHBIN U
KYJIbTYPHBIH YPOBEHb;

0) CaMOKOHTPOJIb!

- WCTOJIb30BaTh NPHUEMBI pehICKCUH I OICHKH

HIOCTPOCHUE

HEPaBEHCTBA, X CUCTEMBI;

- yMeTh ONEPUPOBATh NOHATHUSIMH: MHOTOTPAHHUK, CEUCHHUE
MHOTOTpaHHMKa, KyO, MapajUlelienuIe, Ipu3Ma, HpPaMHJa,
(durypa v MOBEpXHOCTH BpaIICHUS, IWIIHMH]P, KOHYC, 11ap, chepa,
ceueHusi (pUTYpbl BpallleHHs, TUIOCKOCTh, Kacaromiasics cgepsl,
WIHH]PA, KOHYCA, IIOMAAbh MOBEPXHOCTH MTUPAMUIBI, TIPU3MBI,
KOHyca, LMIUHApa, I[iomanb  cdepbl, o00beM  KyOa,
NPSIMOYTOJIBHOTO — TIapajUIeJICIela, IMHPAMUABI, [PU3MEI,
IWIMHIPA, KOHYyCA, IIapa; YMEHUE W300pakaTh MHOTOTPAHHUKU
U TOBEPXHOCTH BpAIICHHS, UX CCUCHUS OT PYKH, C ITOMOIIBIO
YEPTESIKHBIX WHCTPYMEHTOB M DJICKTPOHHBIX CPEACTB; yYMEHHE
pacrmo3HaBaTh ~ CHMMETPHIO B TPOCTPAHCTBE;,  yMCHHE
pacro3HaBaTh MPaBUJIbHbIE MHOTOTPAaHHUKY;

- YMETh OIICPHPOBATH IOHATHSAMHU: MPSIMOYTOJIbHAS CHUCTEMa
KOOpAMHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA,
CKaJSIpHOE TMPOW3BEIACHHUE, YroJl MEXKIy BEKTOpaMH, CymMMa
BEKTOPOB, TMPOM3BEACHHE BEKTOpa Ha YHCIO, HAXOAWTH C
MTOMOIIBIO0 U3YYEHHBIX (OPMYJT KOOPAMHATHI CEPEIUHBI OTPE3Ka,
paccTOsTHUE MEXKIY ABYMs TOUKaMHU
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CUTYyalllH, BBIOOPA BEPHOT'O PELLICHMS;

- YMETb OLEHUBaTh pPUCKM U CBOEBPEMEHHO
IIPUHUMATh PELICHMS [I0 UX CHIDKEHUIO;

B) SMOLMOHAJIBHBIM HMHTEIUIEKT, MPEAIoJaraonui
C(OPMHUPOBAHHOCTB:!

- BHYTPEHHEN MOTHUBALIUY, BKIIOYAIOIIEH CTPEMIICHUE
K JOCTI)KEHUIO 1LeIM U yClexXy, ONTHMH3M,
WHULMATUBHOCTb, YMEHHUE JIE€HCTBOBATh, MCXOAd M3
CBOUX BO3MOKHOCTEH;

- SMIATHM, BKIIOYAIOUIEH CIOCOOHOCTh MOHUMATh
SMOLMOHAIIBHOE COCTOSIHUE JPYTUX, YUUTHIBATh €ro
IIPU OCYLIECTBJIEHUN KOMMYHUKAIIUU, CIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHUIO;

- COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh

BBICTPaMBaTh OTHOIICHUS C JPYTUMHU JIFOJIbMH,
3a00THTBCS, TPOSIBISITH WHTEPEC W pa3peniarhb
KOH(JIMKTBI

OK 04. DpdpexTrBHO
B3aMMO/IEIICTBOBATh U PabOTaTh B
KOJIJICKTHBE U KOMaH/Ie

B o0s1acTi TPya10BOIr0 BOCIMTAHMS:

- TOTOBHOCTb K CAMOPa3BUTHIO, CAMOCTOSATEIIBHOCTH U
CaMOOIIPEEIIEHUIO;

- OBJIaJICHHWE HaBBIKAMH Y4e€OHO-HCCIIEI0BATENbCKOM,
MPOEKTHON M COIMATIBLHOM NEATEIIbHOCTH.

OBaanenue YHHMBEPCAJIbHBIMH
KOMMYHUKATUBHBIMU /Ie/iCTBUSIMH:

0) coBMeCTHas 1€STEIbHOCTD:

- TNOHMMAaThb M HCIOJb30BATh IPEUMYIIECTBA
KOMaHJIHOW U HHIUBUIYaTbHOU paboThI;

- TMpPUHUMATHh LEJA COBMECTHOM JIE€SITEIbHOCTH,
OpraHU30BBIBATh U KOOPAMHUPOBATH JACHCTBUS MO €€
JTIOCTYKEHUIO: COCTaBJISITh IUIaH JICVCTBUM,
pacnpeneniarTh poi C YYETOM MHEHUN YYaCTHUKOB
00CyX/1aTh pe3yabTaThl COBMECTHOU pabOTHI;

- KOOPAWMHHUPOBATH U BBHIMOIHATH PabOTY B YCIOBHSX
peanbHOTO, BUPTYAJBbHOTO W KOMOWHHPOBAHHOTO

- yMEThb ONEPUPOBATH NOHATHAMH: CIYyYalHBIA OIBIT U
cillyyailHoe cOObITHE, BEpPOSATHOCTh CIIy4yailHOro COOBITHS;
YMEHUE  BBIUHCIATH  BEPOSTHOCTH  C  HCIOJIB30BAaHHUEM

rpadU4ecKuXx METOJOB; MPHUMEHATh (OPMYIBI CIOXKEHUS U
YMHOXKEHHS BEPOATHOCTEH, KOMOMHATOpHBIEC (HaKThl U (HOPMYJIBI
OpU PEIIEHUWH 3a/]ay; OLEHUBAaTh BEPOSATHOCTU PpEaIbHBIX
COOBITHI; 3HAKOMCTBO CO CIyYallHBIMM BEIMYMHAMH; YMEHHE
IPUBOJUTH TNPUMEPHl NPOSBICHHUS 3aKOHA OOJBIIMX YHCENT B
MIPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSX;

- yMeTh CBOOOJHO ONEPUPOBATH MOHATUAMU: CTEMEHb C LENbIM
MoKazarejaeM, KOPEeHb HaTypajJbHOM CTENeHH, CTeNeHb C
palyoHaIbHBIM IIOKA3aTeNIeM, CTENEHb C JIEWCTBUTEIbHBIM
(BemieCcTBEHHBIM) TIOKa3aTeseM, Jiorapudm dYucia, CHHYC,
KOCHHYC U TaHT€HC MPOU3BOJIBHOIO YHCIIA;

- YMeTh CBOOOJHO ONEepHpOBaTh MOHATUAMU: rpaduk GyHKUIHUH,
oOpartHas (yHKIHS, KOMIO3ULIUS (PYHKIUH, TuHeHHas QyHKIus,
KBaJipaTUyHas (QyHKIMs, creneHHas (QYHKOUS C  LENbIM
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B3aHMOJCHCTBUS;

- OCYLIECTBISITb  MO3UTUBHOE  CTPATErMUECKOe
MOBEJICHUE B PA3IMYHBIX CHUTYalUSX, MPOSBIATH
TBOPYECTBO U BOOOPAKEHUE, OBITH MHUITUATHBHBIM.
OBJlaleHHe YHUBEPCAJIbLHBIMH PeryJsiTUBHbBIMH
JeHCTBUSIMM:

') IPUHATHE CeOs U IPYTUX JIFOICH:

- MPUHUMATh MOTHBBI U aPTyMEHTHl JPYTUX JIIOJAEH
MIPY aHAJIU3E PE3YJIHTATOB JESITEILHOCTH;

- MPU3HABATh CBOE MPABO U IMPaABO APYTHX JIIOJCH HA
OIIIMOKHU;

- pa3BHUBaTh CIOCOOHOCTH MOHUMATh MHUP C MO3UILIUH
JPYroro 4eaoBeKa.

mokasareyieM, TpPUTOHOMeTpudeckue (QyHKuUuH, OOpaTHbBIE
TPUTOHOMETPUYECKHE ¢byHkuuy, IIOKa3areabHast u
ngorapumuueckas GyHKIUU; YMEHHE CTPOUTh  Trpadpuku

(GyHKUIMH, BBITOTHATH MTpeoOpa3oBanus TpapuKoB (HyHKIIHA;
- yYMeThb UCHONB30BaTh Tpadpukn GyHKOUE [UId H3ydeHHS
MPOIECCOB W 3aBUCHUMOCTEH IPH PEUICHUH 3a/ad M3 JPYTrux

y4eOHBIX TMPEAMETOB U M3 pealbHOM JKHU3HM, BBIPAXKATh
(hopMyllaMy 3aBHCHMOCTH MEXK/y BETUYUHAMU;
- yMeTb CBOOOJHO OINEpPUPOBATH TMOHATHUSAMH: YETHOCTh

(YHKIIUY, TEPUOANIHOCTh (DYHKIIUU, OTPAHUYCHHOCTh (DYHKIUH,
MOHOTOHHOCTh (DYHKIIMH, IKCTpeMyM (YHKIHMH, HauOoibllIee U
HaUMCHbBIIICC 3HAYCHUS (YHKIMH Ha TPOMEKYTKE; YMCHHE
POBOJUTH UCCIEIOBaHHE (PYHKIINH;

- yYMETh HCIIOJIb30BaTh CBOWCTBA W Tpadukd QYHKIUH IS
pelIeHUs] YpaBHEHMI, HEpPAaBEHCTB U 3aJlad C IapaMeTpaMu;
n300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH MHOKECTBA pelICHUN
YpaBHEHUH, HEPABEHCTB U UX CUCTEM

OK 05. OcyiiecTBasTh YCTHYIO U
NUCbMEHHYIO KOMMYHHUKAIUIO HA
TOCYJApPCTBEHHOM SI3BIKE
Poccuiickoit denepanuu ¢
y4€TOM OCOOEHHOCTEMN
COLMAJIBHOTO U KYJIBTYPHOTO
KOHTEKCTA.

B 001acTH 3cTEeTHYECKOr0 BOCIIUTAHMS

- JCTETUYECKOE OTHOILIEHHWE K MHUpPY, BKIIOYas
ACTETUKY  OBbITa, HAy4HOTO H  TEXHHYECKOTO
TBOpPUECTBA, CHOPTa, Tpyda M  OOIIECTBEHHBIX
OTHOIIICHHH;

- CHOCOOHOCTh BOCHPUHUMATH PA3IMYHbIE BHJIBI
HCKYCCTBA, TPAJIULIUU U TBOPUYECTBO CBOETO U JIPYTHX
HapoJ0B, OILIyIIaTh SMOLMOHAIBHOE BO3JEHCTBHE
UCKYCCTBA;

- yOeXJIEHHOCTb B 3HAUYUMOCTH [UI JIMYHOCTH M
o0I1ecTBa OTEYECTBEHHOIO M MHMPOBOIO HCKYCCTBA,
STHUYECKUX KYJIBTYPHBIX TpaJulMi M HAPOJHOTO
TBOPUYECTBA;

- TOTOBHOCTb K CAaMOBBIP@XEHHUIO B Pa3HBIX BUAAX

UCKYCCTBa,  CTpEMJIEHWE  TpOSBIATH  KadyecTBa
TBOPUYECKOH JINYHOCTH.
Osaanenue YHHMBEPCAJbHBIMH

- YMETh ONEPHUPOBATH MOHATHAMU: CpefaHee apu(MeTUUecKoe,
MelMaHa, HauOonblllee ¥ HaUMEHbIIee 3HAueHUs, pa3Max,
JUCHepcusi, CTaHJapTHOE OTKJIOHEHHE YHCIOBOrO Habopa;
YMEHUE  U3BJICKATh, UHTEPIPETUPOBATh  WH(MOPMALIHUIO,
MpeACTaBICHHYI0 B TaOnWIlaX, Ha JauMarpaMmax, rpadukax,
OTPaXKaIOIlyl0 CBOMCTBA pealbHBIX MPOLECCOB U SBICHUM;
MPEACTABIATh, UH(DOPMAIUIO C TMOMOIIBIO TAOIHI] U JAHArpamMMm;
UCCJENOBATh CTATUCTUYECKHE JIaHHbIE, B TOM YHCIE C
MIPUMEHEHUEM rpadUueCKUX METO/IOB U JIEKTPOHHBIX CPEJICTB;

- YMEHUE ONEPUPOBATH MOHATHSAMU: TOUYKA, MpsiMasi, MIIOCKOCTb,
MPOCTPAHCTBO, JIBYTPAHHBINA YroJI, CKPEIIMBAIONIUECS MPSMEIE,
MapajieTbHOCTh U MEPHEHIUKYISIPHOCTD MPSAMBIX U IIJIOCKOCTEH,
Yroa MEXAY TMPSMBIMH, YTOJI MEXAY MPSMONW M TUIOCKOCTHIO,
YTOoJ MEXY MIOCKOCTSIMHU, PACCTOSTHUE OT TOYKH JI0 MJIOCKOCTH,
paccTostHuEe MEXTY MPSMBIMHU, PACCTOSTHUE MEXKY TUIOCKOCTSIMU,
- YMETh UCTOIB30BaTh MPH PEIICHUH 3a/1a4 U3yYeHHbIE (PAKTHI U
TEOPEMbI TUIAHUMETPUU;, YMEHHE OIICHUBATh pa3Mepbl 0OHEKTOB
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KOMMYHMKATHBHBIMH JIeHCTBHSIMM:

a) oOmieHHeE:

- OCYILIECTBJIATh KOMMYHHMKAllMH BO BceX cdepax
KHU3HH,

- pacro3HaBaTh HeBepOaJIbHBIC CPEICTBA OOIICHHS,
IIOHUMATh 3HAYCHUC COLUAJIbHBIX 3HAaKOB,
pacno3HaBaTh MPEANOCHUTKHA KOHMIUKTHBIX CUTYaIUit
U CMAT4YaTh KOHCI)J'H/IKTBI;

- pasBepHYTO H JIOTMYHO U3JIaraTh CBOK TOYKY
3pCHHA C UCITOJIL30BAHUECM A3BIKOBBIX CPCACTB.

OKpYKaroIllero Mupa

OK 06. [TposiBIATh TpaXkIaHCKO-
NaTPUOTUUYECKYIO TTO3HUIHIO,
JEMOHCTPHUPOBATh OCO3HAHHOE
MOBEJICHUE HA OCHOBE
TPaAULIUOHHBIX
00IIIeYEIIOBEYCCKUX LICHHOCTEH, B
TOM YHUCJIE C YYETOM
rapMOHM3AIUU
MEXHAIIMOHAIBHBIX U
MEXPEJIUTHO3HBIX OTHOIICHUH,
MPUMEHSTh CTAaHAAPTHI
AHTUKOPPYIIIMOHHOTO TTOBEIACHUS

B o6s1acTH NATPHOTHYECKOT0 BOCIIMTAHMSA

- OCO3HaHUE o0yuaroIuMucs POCCUICKOMN
IPaXXIaHCKON UACHTUYHOCTH;

- LEJICHAIPABJIICHHOE Pa3BUTUE BHYTPEHHEHN ITO3HUIIMH

JUYHOCTH HA  OCHOBE  JIyXOBHO-HPAaBCTBEHHBIX
neHHocred  HaponoB  Poccuiickonn  ®Denepanum,
UCTOPUYECKMX M HAllMOHAJIBHO-  KYJIbTYPHBIX
Tpaaunuid, (HOPMHUPOBAHME CHCTEMBbI 3HAYMMBIX
LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYIIUOHHOTO MHPOBO33pEHU,
IIPaBOCO3HAHUS, IKOJIOTHYECKOHN KYJBTYDBI,

CHOCO6HOCTI/I CTaBUTh LCIIU U CTpOI/ITB JKN3HCHHBIC
[IJIAHBL;

- HﬂeﬁHaﬂ Y6G)KZ[€HHOCTI>, TOTOBHOCTHB K CJ'IY)KGHI/IIO nu
3amute OTeuecTBa, OTBETCTBEHHOCTH 3a €0 CYAhOY.
B o6s1acTH rpakIaHCKOr0 BOCIUTAHUS:

- OCO3HaHHWE CBOMX KOHCTUTYLIMOHHBIX TIpaB U
00s13aHHOCTEH, YBaXKCHHE 3aKOHA U TIPABOIIOPSIIKA;

- TpUHATHE  TPAJUIMOHHBIX  HAlMOHAIBHBIX,
00I11eYeI0BEYECKUX T'YMaHUCTHYECKUX u
JEMOKPAaTUIECKUX [IEHHOCTEH;

- TOTOBHOCTH HpOTI/IBOCTOSITI) NaCO0JIOTNN
IKCTPEMH3MA, HAIlMOHAIN3MA, Kcenopobuu,
)II/ICKpI/IMI/IHaHI/II/I 10 COonUuaJIbHBIM, peJII/IFHO3HI)IM,

- YMETh pelIaTh TEKCTOBBIC 33/1a4M Pa3HbIX THIOB (B TOM YHCIE
Ha IPOLEHTHI, J0JM U YacTH, HA JBUKEHHE, pabOTy, CTOUMOCTb
TOBAPOB M YCIYI, HaJOIM, 3aJaud M3 OOJACTH YIpPaBICHUS
JUYHBIMM U CEMEMHBIMU (PMHAHCAMMU); COCTABJISTH BBIPAKEHUS,
YPaBHEHUs, HEPABEHCTBA M UX CUCTEMBI IO YCIOBHIO 3aJauH,
UCCIIE0BATh IIOJIy4E€HHOE peuieHue 51 OLICHUBATh
IPaBJON0I00HOCTh PE3YJIbTATOB;

- YMETh BbIOMpaTh MOAXOASIIMN NU3YYEHHBIM METO/ JUIsl pEIICHUs
3a/1a4u, pacro3HaBaTh MaTE€MaTUYECKHE (bakThI u
MaTeMaTHYeCKUEe MOJIEIM B MPHUPOAHBIX U OOIECTBEHHBIX
SABJICHUAX, B HCKYCCTBE, YMEHHUE IPUBOJUTH IPUMEPHI
MaT€MaTHYECKUX  OTKPBITMM  POCCHMCKOM WM MHUPOBOHU
MaTEeMaTU4YECKOU HayKU
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PacoBbIM, HAITMOHAILHBIM MTPU3HAKAM;
- TOTOBHOCTb BCCTH COBMCCTHYHO HOCATCIIBHOCTL B
HHTEpecax IPaKIaHCKOro OOINEeCTBa, y4acTBOBATh B
caMOyTpaBIeHUN B 0011e00pa3oBaTeILHOM
OpraHMU3aIK U JETCKO-IOHOIIECKUX OPraHM3alUsiX;

- YMEHME B3aMMOJICHCTBOBATh C COLMAJIbHBIMU
HHCTUTYTaMH B COOTBETCTBHU C HX (QYHKIHMSIMH H
Ha3HAYCHUEM;

- TOTOBHOCTb K TyYMaHHTapHOH U BOJIOHTEPCKOM
JeSTEIIbHOCTH.

OK 07. ConelicTBOBaTh
COXPAHEHHUIO OKpYKaroUIen
Cpelbl, pecypcocOepekeHHIO,
NPUMEHSTH 3HaHUS 00 N3MEHEHUH
KIIUMAaTa, PUHIIUIIBI
OepexIJIMBOro MPOU3BO/ICTBA,

3¢ PeKTUBHO NEHCTBOBATH B
Ype3BbIUANHBIX CUTYAIHIX.

B o6s1acTH 3K010IrM4€CKOr0 BOCIIUTAHHUSA:

- HEe IpUHUMATh JCHCTBUS, NPHUHOCSIIME BpeEl
OKpY’KaloIlel cpele;

- yMeTb  IPOTHO3UPOBAThH
9KOJIOTMYECKHUE  TOCIENCTBUSA
JNENCTBUMN, TPEAOTBPAIIATh UX;
- PpacIIUpUTbh OIBIT JEATEIBHOCTH 3KOJIOTMYECKON
HaIpPaBJIEHHOCTH.

Osananenue YHHBepCaJbHBIMHU
NMO3HABATEJbHbIMHU JAelCTBUAMM:

0) 0azoBbIe HccIe10BaTeIbCKUE TEHCTBUSA:
- pa3pabaThIBaTh TUIAH PEIICHHS MPOOJIEMBI C YIETOM
aHaJn3a UMEIoIUXCA MaTepUaIbHBIX u
HeMaTepUaIbHBIX PECYpPCOB;

- OCYIIECTBIIATH LIEJIEHANIPABIICHHBIN IIOUCK MEpEHOCca
CPEICTB U CIOCOOOB ACHCTBUS B MpodeccnoHalIbHYIO
cpeny;

-yMeTh IEpPEHOCUTh 3HAHUS B II03HABATEIbHYIO U
MPAKTUYECKYIO 00JIACTH KU3HEAEATEIIbHOCTH;

- Mpenajaratb HOBBIE MPOEKTHI, OLIEHHWBATH HUAEU C
MO3ULMN HOBU3HBI, OPUTMHAJIBHOCTHU, MPAKTUYECKOU
3HAYUMOCTH;

- JaBaThb OLEHKY HOBBIM CHUTYyalUsM,
KOPPEKTHUBBI B JIeSITENIbHOCTb,

HeOJIaronpusITHbIE
IpeAPUHIMAEMbIX

y4eOHBIMU

BHOCHUTbD
OIICHHUBATh

- yMeThb ONEpUpPOBaTh MOHATUAMU: (DYHKIUS, HeNpepbIBHAs
GyHKIMSA, TPOM3BOIHAs, IepBOOOpasHas,  ONpeAeTICHHBIN
UHTErpajl; yMEHHE HaXOIUTh IPOU3BOJAHBIE 3JIEMEHTAPHBIX
(GyHKIMH, UCTIONB3Ys CIIPABOYHBIE MaTEpHaibl; MCCIEJOBATH B
OPOCTEHIINX CilyyasX (YHKIMUM HAa MOHOTOHHOCTb, HaXOIHUThb
HanOOJNbIINE ¥ HaWMEHbIIWE 3HAYeHHS (YHKIHA; CTPOHUTH

rpaduKkd  MHOTOYIEHOB C  HUCIOJb30BAaHHMEM  ammapara
MaTE€MaTU4YeCKOr0 aHalIu3a; MPHUMEHSATh IPOU3BOJHYIO IIpU
pelleHud  3aJady  Ha  JBIJKEHHME;  pelaTb  I[PaKTHKO-

OPHUCHTHUPOBAHHBLIC 3aJa4yd Ha HauOoOJIbIIINE W HaWMEHBIINE
3HAUEHUs, HA HaXOXKACHNUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMCTb OIICpHUPOBATH MOHATHUAMH: IABMIKCHUC B IPOCTPAHCTBEC,
noJJ00HBIE (PUTYPHI B MPOCTPAHCTBE; HCIIOJIb30BaTh OTHOILIEHHE
Iiouaed MoBepxHOCTe M 00BEMOB MOAOOHBIX (UTYp NpuU
pEILLIEHUN 3a/ayY;

- YMCETH BBIYHCIIATE T'COMETPHUYCCKUC BCINYMHBI (I[J'H/IH&, yrou,
wiomaab, 00beM, IUIOMIAJb  IOBEPXHOCTH),  HCHOIb3Ys
W3Y4YEeHHbIE (OPMYJIIBI U METOIbI
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COOTBETCTBUEC PE3YJIITATOB LECISAM.

IIK 1.1 OcyuiecTBasTh pac4eTHO-
KaccoBoe 00CTyKUBaHUE
KJIMEHTOB

IIK 1.4 OcymiecTBiaThb
MeX0aHKOBCKHE pacueThl
IIK 1.5 OcymiecTBiarb
MEXYHapOIHbIE PACUETHI 110
9KCIIOPTHO-UMIIOPTHBIM
orepanusam

IIK 2.3 OcyiecTBisTh
COIPOBOYKJAECHNUE BbIIAHHBIX
KpPEAUTOB

Ognajnenue YHHBepPCAJbHBIMU
NMO3HABATEJILHBIMH JAelCTBUSIMM:

0) 6a30BBIC UCCIICIOBATEIILCKUE JICHCTBUS:
- pa3pabaThIBaTh IJIAH PEIICHUS MPOOJIEMBI C YIETOM
aHaJn3a HUMCHOIIUXCA MaTCpHaJIbHBIX 148
HEMaTePUATIbHBIX PECYPCOB;

- OCYIIECTBIISATH IICJICHANIPABIICHHBIN MTOUCK MEPeHOCca
CPEJIICTB M CIIOCOOOB JCHCTBHS B IPO(HECCHOHATBLHYIO
cpeny;

-yMETh TICPEHOCUTHh 3HAHWS B II03HABATCIBHYIO WU
IMPAaKTUYCCKYIO O6HaCTI/I KHU3HECACATCIIbHOCTH,

- Ipeajarath HOBBIC INPOCKTHI, OLICHHWBATH HICH C
IMO3UIIMK HOBHU3HBI, OPUTMHAJIIBHOCTH, HpaKTquCKOﬁ
3HAYUMOCTH;

yueOHBIMU

- JaBaTb OLOCHKY HOBBIM CUTyalusiM, BHOCHUTDH
KOPPEKTHBBI B JIeATeIbHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YJILTATOB LICIISIM.

Osaanenne YHUBEPCAJIbLHBIMH
KOMMYHHKATHBHBIMH JIEHCTBUSIMM:

a) oOmieHue:

- OCYILIECTBJIAThH KOMMYHHKAllUd BO BCEX cdepax
KU3HH;

- pacrmo3HaBaTh HEBEpOAIbHBIE CPENICTBA OOIIEHMUS,
MMOHUMATh 3Ha4YEHHE COLIMAJIBHBIX 3HaKOB,
pacrno3HaBaTh NPEANOChUIKM KOH(DIUKTHBIX CUTYalUN
U CMSTYaTh KOH(IIUKTHL

- Ppa3BepHYTO H JIOTUYHO H3JIaraTb CBOIO TOYKY
3pEHHUSI C UCTIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB.
OBjaieHHe YHHMBEPCAJIBbHBIMHM PeryJssTUBHbIMHU
AeCTBUAMU:

a) caMOOpraHu3alus:

- CaMOCTOSITEIbHO OCYILIECTBISATh MO3HABATEIIbHYIO
JCATCIIBHOCTDb, BBISIBIIATH HpO6J’IeMI)I, CTaBUTh H

- YMETb BbIOMPATh NOIXOASAIINNA U3YYEHHBIH METO/ ISl PELICHUS
3a/1a4H, pacrno3HaBarhb MaTeMaTHYECKUE (bakThl u
MaTeMaTUYeCKUE MOJIEIM B IPHUPOAHBIX U OOILECTBEHHBIX
SBJIICHUAX, B HCKYCCTBE, YMEHHE IPHUBOJUTH IIPUMEpPHI
MaT€MaTHYeCKUX  OTKPBITMM  POCCHMCKOM UM MHUPOBOMU
MaTeMAaTUYECKON HAYKH;

- YMETh ONEpUpPOBATh MOHATHAMHU: CpeaHee apHU(PMETHUECKoe,

MCIHUaHa, HauOoJblllee W HaWMEHbIIEE 3HA4YCHUA, pa3Max,
AUucCnepcusda, CTaHAApTHOC OTKIOHCHHE YHUCIOBOIO Ha60pa;
YMCHHC HU3BJICKATD, HHTCPIIPECTUPOBATDH I/IH(1)OpMaI_II/IIO,

NpPEACTAaBICHHYI0 B TaONWIax, Ha JauarpamMmax, rpadukax,
OTPaXKaIOUIYI0 CBOMCTBA peajbHBIX IPOLECCOB U  SBICHHIA;
NPEACTaBIATh WH(POPMAIHMIO C TIOMOIIBIO TAONHIl M HUATrPaMM;
WCCIIE/IOBaTh CTAaTHCTHYECKHE JaHHbIE, B TOM 4YHCIE C
pUMEHEHHEM TpapUIecKiX METOIOB M AJIEKTPOHHBIX CPEICTB.
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(bopMynupoBaTh COOCTBEHHBIE 3aa4u B
00pa3oBaTeNbHON  JEATEIBHOCTH M KU3HEHHBIX
CUTyalusX;

- CaMOCTOSITEIBHO COCTaBIATH IIJIAH  pPELUEHUs
opoOJeMbl €  y4eTOM  MMEIOLIMXCS  PEecypcoB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEANOYTCHUH;

- 1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

- CrmocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSIBICHHIO
IIMPOKOM 3pYAMLUU B Pa3HbIX OOJIACTSX 3HAHUH,
IIOCTOSIHHO TIOBBIIIATh CBOW 00pa3oBaTelbHBIA U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb!

- HUCHOJb30BaTh HpUEMBbl peduIeKCHU sl OLIEHKH
CUTYalluH, BbIOOpA BEPHOI'O PELICHMUS;

- YMETb OLEHUBaTb PHUCKM M CBOEBPEMEHHO
MIPUHUMATD PELIECHUS 110 UX CHUKECHHUIO;

B) SMOLMOHAIBHBIM MHTEJUIEKT, MPEIIOoIaraomui
c(hOpPMHUPOBAHHOCTD:

- BHYTPEHHEH MOTHUBAIIUY, BKIIOYAOIIEH CTpEMIIEHUE
K JIOCTHJKEHUIO LEIM M  YCHEXY, ONTHUMU3M,
WHUIMATUBHOCTh, YMEHHE JIE€HCTBOBATh, MCXOMAd U3
CBOUX BO3MOXKHOCTEH;

- SMIAaTHM, BKIIOYAIOUIEH CHOCOOHOCTh MOHUMATh
SMOLIMOHAIIBHOE COCTOSIHUE APYTUX, YYUTBIBATh €rO
IIPU OCYIIECTBIIEHUN KOMMYHUKAIIUH, CIOCOOHOCTh K
COUYBCTBHIO U CONIEPEKUBAHUIO;

- COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh
BBICTPAMBaTh OTHOIIEHUS C JPYTUMH JIIOJIbMH,
3a00TUTbCS, MPOSIBIATH HUHTEpPEC U  pas3pemiarhb
KOH(QJIUKTEI
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2. OFBEM YUYEBHOI'O ITIPEJIMETA Y BUJIbl YYUEBHOM PABOTBI

Bun yueOHo# padoThI

O0BeM B yacax

O06beM 00pa3oBaTe/IbHON MPOrpaMMbl Y4eOHOT0 MpeaMeTa 264
OcHOBHOE co/iep:KaHue 240
BT. 4..

TEOpPETHYECKOE 00yUeHne 140
nabopaTOpHBIE/IPAKTHUCCKHUE 3aHITHS 100
IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COAEPKAHUE 15
BT. 4..

TeopeTuyeckoe o0yueHue 7
nabopaTOPHBIE/IPAKTHICCKHUE 3aHITHS 8
CamocrosiTesibHas padoTa 16
IIpoMe:xyToyHasi arTecTanus (IK3aMeH) 4




3. COAEP’ KAHUE U TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O ITIPEJIMETA «MATEMATHUKA»

HaumeHoBauun Oo0bem Hanpasienus
¢ pasIeoB 1 Copep:xanue y4yeoHoro Mmatepuasa u ¢GopMbl OPranu3anuu 1eaTeJIbHOCTH B aCax Dopmupyembie BOCIUTATENLHOI
o0yuaromuxcst KOMIIeTeHLIMH
TeM padoThl
Pasnea 1. [loBTOpeHne Kypca MaTeMATHKH OCHOBHOM IIKOJIbI 19
Tema 1.1 Cojaepixanue yueOHOr0 MaTepuaJia 2 OK 01 I'paxxnanckoe
Henu u 3anaun | Llenp n 3a7a9n MaTeMaTHKX TP OCBOEHHH CIIEITHAIEHOCTH. ba3oBbIe 3HAHUS ¥ YMEHHS 110 ITaTpuoTnueckoe
MATEeMATHKH | MaTeMaTHKe B IpOo(ecCHOHATFHON M B TIOBCETHEBHOH JESITEIHHOCTH. JyxoBHO-
npu ocBoeHuu | 1 Ienu u 3a7a4n MaTeMaTUKK NPU OCBOCHUH CIIEIUATHFHOCTH. 1 HpPaBCTBEHHOE
CIeuruaJIbHOCT | 2 BxoaHoi KOHTPOJIb. 1
"
Tema 1.2 Conep:xanue yueOHOro MarepuaJia 17 OK 01, OK 06, I'paxxmanckoe
INosTopenne | HarypanbHble U nenbie yncia. [Ipu3Haku JeMMMOCTH LENbIX yKcen. PanoHansHble Ynca. IIK 1.1, IIK 1.4, IIK ITatpuotnueckoe
Kypca OOBIKHOBEHHBIE M JIECATHYHBIE APOOH, MPOIEHTHI, OECKOHEUHbIE MEPHOAMUECKUE TPOOH. 1.5,1IK 2.3 JyxoBHO-
MaTeMaTuku | JlelicTBuTenbHble 4Kcia. PalnuoHanpHble W HppalnyoHalbHbIE 4ucia. ApHUQMETHUYECKUE HPaBCTBEHHOE
OCHOBHOM omepauuu C JCHCTBUTENbHBIMH 4HciIaMu. [IpuONMbk€HHbIE BBIYHMCICHUS, MpaBHiIa
IIKOJIBI OKPYTJICHUS], IPUKKAKA U OLEHKA Pe3ysbTaTa BeIYUCICHUN. TOXIECTBA U TOKIECCTBCHHBIE
npeoOpa3oBaHus. YpaBHEHHE, KOpPEeHb ypaBHeHUs. HepaBeHCTBO, pelieHHe HEepaBeHCTBA.
CHCTEeMBbl M COBOKYITHOCTH PallMOHANILHBIX YpaBHEHHI 1 HepaBeHCTB. CHCTEMBbI IMHEWHBIX
ypaBHeHu#l.  IlocienoBarenbHOCTH,  CHOCOOBI  3aJaHMA  IOCJIENOBATEIBLHOCTEH.
Apudmernueckass M TreoMeTpHuYecKass  Nporpeccud.  beckoHeduHo  yObIBaromias
reoMerpudeckas mporpeccusi. Cymma OECKOHEYHO YOBIBAIOIIEH TIeOMETPUYECKOM
nporpeccun. DyHKIuUA, crnocodbl 3amanus ¢GyHkuun. [paduk ¢yHkinun. BzaummHo
oOpatHble ¢yHKUuH. OOJACTH ONpEIENeHHs W MHOXeCTBO 3HaueHWd (yHkumu. Hymn
¢bynkiun. [IpomMexyTku 3HaKONoCTOsTHCTBA. YETHBIE M HEUETHBIE (DYHKIINH.
3 Uwciia ¥ BBIYMCIICHHMS. 1
4 [Tpubnv>keHHbIE BEIYMCIICHHS, IPABHJIa OKPYTIICHHSL. 1
5 ToxmecTBa U TOXIECTBEHHbBIE MPE0OPa30BaHHSI. 1
6 YpaBHEHNS U HEPaBEHCTBA. 1
7 Cucrembl ypaBHEHHH 1 HEPABEHCTB. 1
8 Penrenue mpukIaHBIX 337241 HA COCTABJICHUE YPABHEHUH M CHCTEM YpaBHEHHUH. 1
9 ApudmMernueckasi 1 TeOMETPUIECKAsi IPOrPECCHH. 1
10 @DyHKIUS, €€ CBOMCTBA. 1
IIpodeccnoHaIbHO OPHEHTUPOBAHHOE COIEPIKAHUE 1
11 | [porieHTH! B IpoeCcCHOHANBHBIX 3a/1a4aXx. 1
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HaumeHoBauun Oo0bem Hanpasjenus
¢ pasIeoB 1 Copep:xanue yuyeoHoro Mmatepuasa u ¢GopMbl OPranu3anuu 1eaTeJIbHOCTH B 4aCax Dopmupyembie BOCIUTATENLHOI
o0yuaromuxcst KOMIIeTeHLIMH
TeM padoThI
12 IIpakTHyeckast padora Nel: 1
JleticTBrs ¢ OOBIKHOBEHHBIMH IPOOSIMH.
13 IIpakTHyeckas padora Ne2: 1
Pemenue 3a1au Ha npeoOpa3zoBaHue TpoOHO-PAIMOHATBHBIX BEIPAKESHHH.
14 Ipaxkruueckast pagora Ne3: 1
PenieHre ypaBHEHH U HEPaBEHCTB.
15 IIpakTHyeckas padora Ned: 1
PemreHne TEKCTOBBIX 331a4.
16 IIpakTHyeckast padora Ne5: 1
PemieHue 3a1a4 Ha MPOrpeccuio.
17 IIpakTuyeckas padora Ne6: 1
Urenne rpadkoB QYHKIIHUI.
18 IMpakTnyeckas padora Ne7: 1
[Toctpoenue rpaduika GyHKIHN C TOMOIIBIO IpeoOpa3oBaHUH.
IIpodeccnoHaAILHO OPUEHTHPOBAHHOE COIEP:KAHUE 1
19 [pakTnyeckas padora Ne8: 1
Pemenne npakTHKO-OPHUEHTHUPOBAHHBIX 33Ja4 HA IPOLIEHTBHI.
Pasnes 2. Crenenu u kopuu. CteneHHasi, NoKka3aTeJibHasi M Jorapupmuyeckas QyHKIHHA 40
Tema 2.1 Coaepxanue yueO0HOro MaTepuaJia 15 OK 01, OK 02, I'paxmanckoe
CrenenHasn ApudmeTrrueckuii KOpeHb HATypaIbHOH cTerneHu. [lelcTBrs ¢ apupMEeTHIeCKUMHI KOPHIMHU OK 03,0K 04 [TaTpuoTtnueckoe
¢ynknus, ee | n—oii crenenn. CreneHb ¢ UenbM  nokaszareneMm. CranaaptHas QopMa  3ammcH JyxoBHO-
cBoOiicTBA JefcTBUTENbHOrO umcia. Vcmonp3oBanue noaxosmieil GopMel 3amucu AeHCTBUTEIBHBIX HPaBCTBEHHOE
yrcen U pelieHHs TPaKTHYECKWX 3aJad M IpeJACTaBlieHHs JaaHHbIX. CTemneHb ¢
panuoHaNbHBIM MoKazareneM. CBoiictBa creneHd. lIpeoOpazoBaHue BBIPaKEHHH,
COJEepKAIMX CTENCHU C pallMOHAJIBHBIM MoKa3areieM. CteneHHas QyHKIMSA, ee CBOMCTBA U
rpa¢uk. MppanunonansHble ypaBHeHusl. ppaurnoHanbHble HEpaBEHCTBA.
20 ApudmeTryeckuil KOpeHb HATYPAILHOW CTEICHH. 1
21 [IpeobpazoBanme BEIPAKEHUN C KOPHIMH N-0OM CTEIICHH. 1
22 CBoiicTBa CTENEHU C PALMOHAILHBIM ITOKA3aTEJIeM. 1
23 CBolicTBa CTENCHH C JIEHCTBUTEIBLHBIM ITOKa3aTENIEM. 1
24 [IpeoOpa3oBaHye HPPALMOHAIBHBIX BEIPAKEHHH. 1
25 Crenennast pyHKIIHS, ee CBOWCTBA U rpaduK. 1
26 WpparmonanapHple YpaBHEHHS. 1
27 UppanmonansHble HEpaBEHCTBA. 1
28 IIpakTnyeckas padora Ne 9: 1
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HaumeHoBauun Oo0bem Hanpasjenus
¢ pasIeoB 1 Copep:xanue yuyeoHoro Mmatepuasa u ¢GopMbl OPranu3anuu 1eaTeJIbHOCTH B 4aCax Dopmupyembie BOCIUTATENLHOI
o0yuaromuxcst KOMIIeTeHLIMH
TeM padoThI

Brluncnenne U cpaBHEHHE KOPHEH.

29 IIpakTHyeckast padora Ne 10: 1
[IpeoOpa3zoBaHHe CTENIEHHBIX BRIPAYKECHHUT.

30 [pakTnyeckas padora Nell: 1
[IpeoOpa3oBaHue palOHAILHBIX BBIPAsKCHHH.

31 IIpakTHyeckast padora Ne 12: 1
[IpeobOpaszoBanme HPPANMOHATHHBIX BRIPAKCHHIA.

32 [pakTnyeckas padora Nel3: 1
[TocTpoeHue rpa kOB CTENCHHBIX (DYHKITHIA.

33 IIpakTuyeckast padora Ne 14: 1
PenieHre nppalvoHaIbHBIX YPABHEHUI.

34 [pakTnyeckas padora Ne 15: 1
Penienue nppanroHaibHBIX HEPABEHCTB.

Tema 2.2 Coaep:xanue yue0HOr0 MaTepuaJa. 8 OK 01, OK 02, I'paxmanckoe
Iloxka3artesabHa | IIpocreiimme mokaszaTenbHbIE YpaBHEHHS W HepaBeHCTBa. [lokaszarenpHas QyHKUUSA, ee OK 03,0K 04 [TaTpuoTmueckoe
s pyHKIUs, ee | CBOWCTBA U rpaduK. HyxoBHo-

CBOWCTBA 35 Ioka3zarenbHasi QyHKIHS, €€ CBOWCTBA U rpaduK. 1 HPaBCTBECHHOE

36 [TokazaTenbHble ypaBHEHUS, METOJl YpaBHUBAHMsI TOKA3aTENEH. 1
37 Pemenne noka3aTeNpHBIX YPABHEHHH METOJOM BBEJEHHE HOBOM MEPEMEHHOM. 1
38 [pocreiinme nmokazarenbHbIC HEPABEHCTBA. 1
39 IpakTnyeckas pagora Nel6: 1
[TocTpoenue rpadukoB MoKa3aTeabHON (QYHKINH.
40 IIpakTnyeckas padora Ne 17: 1
PenreHre nokas3arenbHbIX YPABHEHUM METOZOM YPAaBHUBAHUS IIOKa3aTelei.
41 IpakTnyeckas pagora Nel8: 1
PenieHre nokaszarenbHbIi ypaBHEHUN METOJIOM BBEJEHUSI HOBOW MEPEMEHHOM.
42 IIpakTnyeckas paéora Ne 19: 1
Penrenue nokas3aresibHbIX HEPABEHCTB.
Tema 2.3 Conep:xanue yueOHOro MaTepuaJa 17 OK 01, OK 02, I'paxxmanckoe
Jlorapugm Jlorapudm uncna, cBoiictBa norapudma. [lecaruunsiii morapudm. Yucno e. HarypansHblit OK 03,0K 04 [TaTpuoTnueckoe
4ucia. norapudm. IlpeoOpazoBanue sorapupmMuuecKux BbIpakeHUH. JlorapupmupoBaHue u MK 1.1, TIK 1.4, TIK yxoBHO-
Jlorapudmuue | moreniuposanue. Jlorapudhmudeckue ypaBHEHUss W HepaBeHcTBa. Jlorapudmmdeckas 1.5, 11K 2.3 HPaBCTBEHHOE

ckast pyHkuus,
ee CBOICTBA

¢byHnkius, ee cBoricTBa U rpaduk. [Ipumenenue norapudma. Jlorapupmudeckas crupaib B
npuposne. Ee waremaruueckue cBoiictBa. Mcmons3zoBanue rpadukoB GyHKUME uis
HCCIIEJOBAHNSI IIPOLIECCOB M 3aBUCUMOCTEN, KOTOPBIE BO3HUKAIOT IPU PEUIEHUM 3a]ad U3
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HaumeHoBauun Oo0bem Hanpasjenus
¢ pasIeoB 1 Copep:xanue yuyeoHoro Mmatepuasa u ¢GopMbl OPranu3anuu 1eaTeJIbHOCTH B 4aCax Dopmupyembie BOCIUTATENLHOI
o0yuaromuxcst KOMIIeTeHLIMH
TeM padoThI
pa3NuYHBIX 00JacTeil HAyKu M peanbHOM Xu3HU. Vcnonb3oBaHue TpaduKoB QYHKIMHA A
pelieHus] ypaBHEHUM U JIMHEUHBIX cucTeM. [IpuMeHeHne ypaBHEHHM, CUCTEM U HEPABEHCTB
K pEIICHHI0O MaTeMaTHYECKUX 3a7ad M 3a7ad U3 Pa3UuHBIX 00JacTell HAyKu U peanbHOU
KU3HH.
43 [lonsTre norapudma. 1
44 CoiicTBa orapu()MoB, OCHOBHOE JIOTapH(PMHIECKOE TOKIAECTBO. 1
45 [IpeoOpazoBanue morapuMUIECKIX BHIPAKESHUH. 1
46 JlorapudmMupoBaHue 1 MOTCHIXPOBAHHE. 1
47 JlorapudmMudeckasi GyHKIHS, €€ CBOWCTBA U rpaduK. 1
48 [Ipocreiimne norapumMuiyeckre ypaBHEHHS. 1
49 Jlorapudmuyeckne HepaBeHCTBA. 1
IpodeccnonaaIbHO OPMEHTHPOBAHHOE COAEPKAHUE 1
50 Hcnonw3oBanue rpadukoB (QYHKIMHA I HMCCIACHOBAHUS  IPOILECCOB U 1
3aBUCUMOCTEMN
51 IIpakTuyeckas padora Ne20: 1
Brruucnenne norapudma 1o onpeesIeHuo.
52 [pakTnyeckas pagora Ne 21: 1
HaxosxaeHue 3Ha4eHn# Jjorapugma 1o Nporu3BoJIbHOMY OCHOBAHHIO.
53 IIpakTnyeckas padora Ne 22: 1
BrIunciieHre u cpaBHEeHHE JIOTapu(hMOB.
54 IIpakTnyeckas paGora Ne 23: 1
JlorapudmupoBanue 1 NOTEHIIMPOBAHHE BHIPAsKEHHH.
55 IIpakTnyeckas padora Ne24: 1
INocTpoenne rpadhukoB norapudmMuieckux GyHKINH.
56 IIpakTnyeckas pagora Ne 25: 1
Pemenue norapudMuueckux ypaBHEHHH.
57 IIpakTnyeckas padora Ne 26: 1
Pemenwne norapupMudecknx HEpaBeHCTB.
58 Koutpoannasi pa6ora 1o pasueny 2 1
IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEPKAHME 1
59 IpakTnyeckas padora Ne27: 1
PenieHre npakTUKO-OPUEHTUPOBAHHBIX 3a/1a4.
Pa3nea 3. OcHoBbI TpUroHOMeTpHUH. TpUroHoMeTpuyeckne (PyHKIMHU 26
Tema 3.1 Conep:xanue yueOHOro MaTepuaJa 11 OK 01, OK 02, I'paxxmanckoe
OcHOBBI Tpuronomerpuyeckas OKpPY)KHOCTb, paguaHHasi Mepa yrna. CHHyc, KOCHHYC, TaHTEHC, OK 04 [laTpuotnueckoe
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HaumeHoBauun Oo0bem Hanpasjenus
¢ pasIeoB 1 Copep:xanue yuyeoHoro Mmatepuasa u ¢GopMbl OPranu3anuu 1eaTeJIbHOCTH B 4aCax Dopmupyembie BOCIUTATENLHOI
o0yuaromuxcst KOMIIeTeHLIMH
TeM padoThI
TPUTOHOMETPH | KOTAaHTE€HC MPOM3BOIBHOrO yria. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO U CIEICTBHUS JyxoBHO-
" U3 Hero. 3Ha4eHUs TpUroHomeTpudeckux Qynkuuii pis yrioos 0°, 30°, 45°, 60°, 90°, 180°, HPaBCTBEHHOE
270°. 3maku CcuHyca, KOCHUHYyca, TaHIeHca 10 ueTBepTsAM. lIpeoOpa3oBanue
TPUTOHOMETPUUECKUX BhIpaKeHHH. OCHOBHBIE TPUTOHOMETpUIECKUE GOpMYIIBI.
60 Paguannas u rpangycHas Mepa yria. 1
61 HucnoBasi OKpY>KHOCTh HA KOOPAMHATHON IJIOCKOCTH. 1
62 CrHyc, KOCUHYC, TAHT'€HC U KOTAHT'€HC IPOU3BOJIBHOIO yTJIa. 1
63 OCHOBHBIE TPHTOHOMETPUYECKUE TOKICCTBA. 1
64 Tpuronomerpuueckue GOpMyIbI. 1
65 [IpeoOpa3oBaHysl TPUTOHOMETPUYECKHUX BBIPAKECHUI. 1
66 IIpakTuyeckast padora Ne 28: 1
YucnoBast OKpYKHOCTh Ha KOOPAMHATHOM IUNIOCKOCTH.
67 I[pakTnyeckas pagora Ne 29: 1
Tpuronomerpuueckue (yHKIUH YUCIOBOTO U YITIOBOTO aPryMEHTA.
68 IpakTuyeckast padora Ne 30: 1
[IpeoOpa3oBaHre TPUTOHOMETPUIECKHUX BBIPIKEHHI.
69 [pakTnyeckas pagora Ne 31: 1
[IpeoOpa3oBaHKe TPUTOHOMETPUIECKHUX BBIPAKEHHH.
70 IIpakTnyeckas padora Ne 32: 1
[IpeoOpa3oBaHre TPUTOHOMETPUIECKHX BBIPKEHHI.
Tema 3.2 Coaeprxanue yueOHOro MaTepuaJia ) OK 01, OK 02, I'paxnanckoe
Tpuronomerpu | TpuroHomerpuyeckre (GyHKIUH Y=COSX, Y=Sinx, y=tgx, y=c tgx. CoiicTBa U rpaduku OK 03,0K 04 [TaTpuoTrueckoe
yecKue TPUTOHOMETPUUECKUX (PYHKIIMH. HyxoBHo-
GyHKIHH 71 CgoiicTBa 1 rpaduku QYHKIHHA y=CcOsX, Y=SinX. 1 HPaBCTBCHHOE
72 CaoiicTa u rpaduku GyHKIUH Y=tgx, y=ctgx. 1
73 [IpeoOpa3oBanue rpauKOB TPUTOHOMETPUIECKUX (DYHKIHUH. 1
74 IIpakTnyeckas padora Ne 33: 1
UreHne rpa kOB TPUTOHOMETPUIECKUX (DYHKIIHH.
75 IIpakTHyeckasi padora Ne 34: 1
Iloctpoenne  rpauKOB  TPUTOHOMETPHUUECKHMX  (YHKIMH € MOMOIIBIO
peoOpa3oBaHHH.
Tema 3.3 Conep:xanue yueOHOro MaTepuaJa 10 OK 01, OK 02, I'paxxmanckoe
Tpuronomerpu | ApKKOCHHYC, apKCHHYC, AapKTaHreHC 4unciaa. ApKkoTaHreHc uyucna. [Ipocteifmme OK 03,0K 04, [TaTpuoTtrueckoe
YyecKue TPUTOHOMETPUYECKUE YpaBHEHMA. PerieHne TpuroHomeTpuueckux ypaBHeHuid. OOpaTHbIe K 1.1, IIK 1.4, IIK yxoBHO-
YPaBHEHHSI U | TPUTOHOMETPHUYECKHE (YHKIMM, HX CBOWCTBa M rpaduku. Pemenue mnpocredmnx 1.5, 11K 2.3 HPaBCTBEHHOE
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HaumeHoBauun Oo0bem Hanpasjenus
¢ pasIeoB 1 Copep:xanue yuyeoHoro Mmatepuasa u ¢GopMbl OPranu3anuu 1eaTeJIbHOCTH B 4aCax Dopmupyembie BOCIUTATENLHOI
o0yuaromuxcst KOMIIeTeHLIMH
TeM padoThI
HEPABEHCTBA | TPUTOHOMETPUYECKUX HEPABEHCTB.
76 APKKOCUHYC, apKCHHYC, apKTaHT€HC YHCIa, APKKOTAHTeHC YHCTIa. 1
77 [Ipocreiiive TPUrOHOMETPUUECKUE YPABHEHHSI. 1
78 [Ipocreiimne TpPUrOHOMETPUYECKHE HEPABEHCTBA. 1
IIpodeccnoHAIBHO OPHEHTHPOBAHHOE COICPKAHUE 1
79 UcnonszoBanme rpadukoB GYHKOMA OIS WCCIEAOBAHUS TPOLECCOB U 1
3aBUCHMOCTEN
80 [pakTnyeckas padora Ne 35: 1
Pemenne nmpocrednx TPUrOHOMETPUYECKUX YPABHEHUI.
81 IIpakTuyeckast padora Ne 36: 1
Pemienue TpUroHOMETPHUYECKUX YPAaBHECHHH, CBOASAIIMXCS K KBaAPaTHBIM.
83 [pakTnyeckas pagora Ne 37: 1
Penienue TpUrOHOMETPHYECKHUX YPaBHEHHH METOJIOM Pa3IOKECHHUS] HA MHOXKHTEITH.
83 IIpakTuyeckast padora Ne 38: 1
Pemenue mpocTeHIINX TPUTOHOMETPHYECKUX HEPABEHCTB.
84 KoHnTposnHas padora 1o pazjieiny 1
IpodeccnonaaIbHO OPMEHTHPOBAHHOE COIeP:KaAHUE 1
85 IIpakTnyeckas paGora Ne 39: 1
Pemienue mpakTUKO-OPHEHTUPOBAHHBIX 3a1a4.
Pa3nen 4. [lpon3BogHas u nepBoodpa3Hasi PyHKIUH 38
Tema 4.1 Conep:xanue yueOHOro MaTepuaJa 24 OK 01, OK 06 I'paxxmanckoe
IIpoussognas | [IpousBonnas ¢ynkuuu B Touke. KacarenbHast k rpaduky ¢yHKnuu. I'eomerpudeckuii u MK 1.1, IIK 1.4, TIK ITarpuoTnueckoe
(pynkuum, ee | ¢msmueckuir cmpicn npousBoAHOW. [IpomsBomnble anmeMeHTapHBIX (yHKIUMI. [lpaBuia 1.5,1IK 2.3 JyxoBHO-
npumenenue | muddepenumponanus. I[loHsTHE 0 HenpephBHBIX (QYHKIUSAX. TOYKH 3KCTpeMyMma HPaBCTBEHHOE
(MmakcumMyma U MuHHUMyMa). VccienoBaHWe dlIEMEHTapHBIX (QYHKIMH Ha TOYKH
IKCTpeMyMa, HauOoJibllleeé M HAaWMEHbIIEe 3HAYCHHE C IIOMOILBI0 IPOU3BOJHOM.
ITocTpoenne rpagukoB QYHKIOHMHA C HOMOLIbIO MPOM3BOAHBIX. IIpuMeHeHne Npon3BOAHON
NIPY pelIeHuN 3ajad.
86 [MpousBoHas (HYHKIIMU B TOUKE. 1
87 I'eomerpuyeckuii 1 GU3NIECKUI CMBICIT TPOU3BOJHOM. 1
88 [Tpon3BogHBIE OCHOBHBIX DJIEMEHTAPHBIX (DYHKIMH. 1
89 BrruncneHue mponu3BOAHOM JIs TaHHOW (hYHKIIHH. 1
90 [Tpoun3BoJHBIE CYMMBI, Pa3HOCTH, IPOHU3BEICHHSI, YACTHOTO. 1
91 Brruncnenne mpon3BoaHOM 1o npaBuiaM AudepeHIpoBaHMsL. 1
92 VYpaBHeHHE KacaTesbHOU K rpaduKy QyHKIMH. 1
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HaumeHoBauun Oo0bem Hanpasjenus
¢ pasIeoB 1 Copep:xanue yuyeoHoro Mmatepuasa u ¢GopMbl OPranu3anuu 1eaTeJIbHOCTH B 4aCax Dopmupyembie BOCIUTATENLHOI
o0yuaromuxcst KOMIIeTeHLIMH
TeM padoThI
93 CocraBneHue ypaBHEHHUs KacaTebHOU K rpaduKy QyHKIHU. 1
94 UccnenoBanne smeMeHTapHBIX (YHKIUMH Ha TOYKH JKCTpEMyMa C IOMOIIBIO 1
TIPOU3BOTHOM.
95 HUccnenoBanue 3neMeHTapHBIX (GYHKLIMI HA HanOoNblIee M HAUMEHbIIIee 3HaUYCHHE 1
C MOMOIIBIO POU3BOAHOM.
96 [IprmeneHne TpOU3BOTHON K MCCIEOBAHNIO (DYHKITHH U IOCTPOSHHUIO TPadrKOB 1
97 [Toctpoenne rpagukoB PyHKIINH C TOMOIIHIO TPOU3BOTHBIX. 1
98 [TpuMeHeHne NPON3BOTHON MPH PEIICHNUH 3a/1aY. 1
IpodeccnonanbHO OPEHTHPOBAHHOE COleP:KaAHUE 1
99 [IpuMeHeHnEe TPOM3BOAHOM AN HAXOXKIACHWS HAWIYYIIEro pEIlIeHUus B 1
MPUKIAIHBIX 33Ja4ax.
100 [pakTnyeckas padora Ne 40: 1
BrIunciienre npou3BOAHBIX.
101 IpakTuyeckast padora Ne 41: 1
Brluucnenne npou3BoAHBIX.
102 [pakTnyeckas padora Ne 42: 1
BrIunciienre npou3BOAHBIX MO npaBuiaM AuddepeHIpoBaHusl.
103 IIpakTnyeckas padora Ne 43: 1
CocraBieHue ypaBHEHUs KacaTesbHOU K rpaduky QyHKIMU.
104 IIpakTHyeckast pabota Ne 44: 1
HccnenoBanue 371eMEeHTapHBIX (QYHKIUHA HA TOYKH SKCTPEMyMa.
105 IIpakTnyeckas padora Ne 45: 1
HccnenoBanue 31neMeHTapHbIX (GYHKLIMI HAa HanOoblIee M HAUMEHBIIEE 3HAUYCHHE
C IOMOUIBIO ITPOU3BOJTHOM.
106 IIpakTnyeckas paGora Ne 46: 1
HccnenoBanre QyHKIMH C TOMOILIBIO IPOHU3BOIHOM.
107 IIpakTnyeckas padora Ne 47: 1
IMoctpoenue rpadkoB GyHKINN ¢ TOMOIIBIO MPOU3BOTHOH.
108 IIpakTnyeckas paGora Ne 48: 1
Pemienue nmpukiIagHbIX 3a7a4 ¢ HOMOIIBIO TPOU3BOTHOM.
IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COAEPKAHME 1
109 IIpakTnyeckas paGora Ne 49: 1
HaxoxeHne onTHMaNbHOTO PElIeHUs] pe3ysbTaTta C IMOMOIIBI0 MPOU3BOJHON B
MPAaKTUYECKUX 3a7adax.
Tema 4.2 Coaepxanue y4e0HOro MaTepuaJia 14 OK 01, OK 06 I'paxnanckoe
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HaumeHoBauun Oo0bem Hanpasjenus
¢ pasIeoB 1 Copep:xanue yuyeoHoro Mmatepuasa u ¢GopMbl OPranu3anuu 1eaTeJIbHOCTH B 4aCax Dopmupyembie BOCIUTATENLHOI
o0yuaromuxcst KOMIIeTeHLIMH
TeM padoThI
IMepBoodpasna | IlepooOpasnas. IlepBooOpasHble sneMeHTapHBIX (yHKOMH. 3agadd, OPUBOIAIIKE K [NaTpuotuueckoe
sl pyHKIUM, ee | IOHATUIO OIPENEJIEHHOIO HMHTErpaja — O BBIYUCICHUU IUIOMAAN KPUBOJIMHEHHON JyxoBHO-
npumeHenue | Tpaneuuu. [lonsTue ompenenenHoro mHTerpana. ['eomerpuueckuil U GUINUECKUA CMBICI HPaBCTBEHHOE
ompeneneHHoro wuHrerpana. Popmyna Herotona-JleiiOnuna. Pemenue 3amad Ha
IPUMEHEHUE HHTErpasia Ha BIYMCICHNE (PU3NYECKUX BEIMYNH U IJIONIAJEH.
110 [lepBoobpazHas, Tabnmia NepBOOOPA3HBIX. 1
111 Pemenwne 3a1a4 Ha CBSA3b IEPBOOOPA3HON U €€ IPOU3BOJIHOM. 1
112 Brruucnenne nepBooOpa3Hoil 11 JaHHOH QYHKIHH. 1
113 HeonpeneneHuslii UHTErpa, €ro CBOMCTRA. 1
114 BrluncneHrie HEONpeAEIEHHOTO NHTErpaa. 1
115 OnpeneneHHsli HHTETpal, €ro CBOMCTBA. 1
116 [IpuMeneHue  OMPENENICHHOTO  HWHTErpana JUIsl  HaXOXIEHUS  IUIOMIAJH 1
KPHUBOJIMHENHON Tpanenuu.
117 [IpuMeHeHue nHTerpana B reOMeTpUH U B pusuke. 1
118 IpakTuyeckast padora Ne 50: 1
Brruncnenne nepBooOpa3HbIX A7 JaHHOW (QYHKIIUH.
119 [pakTnyeckas pagora Ne 51: 1
Brruucnenne HeonpeaeneHHbIX HHTETPAJIOB.
120 IIpakTnyeckas padora NeS2: 1
BrrunciieHne ornpe/ieIeHHOro HHTerpaa.
121 IIpakTnyeckas paGora Ne 53: 1
Brruucnenue miomaayd KpUBOJIMHEHHOW Tpaneluu C IOMOIIBIO ONpeNeIeHHOTO
HHTErpaa.
122 IIpakTHyeckast padora Ne 54: 1
Penrenue mpukIaIHBIX 3324 ¢ TOMOIIBIO OMPE/ICTIEHHOT0 HHTETpaIa.
123 KonTpoJsnHas padota no paszeny 4 1

25




Pasznen 5. [IpsiMmble u IJI0CKOCTH B IpocTpaHcTBe. KoopamHATHI H BEKTOPbI B MPOCTPAHCTBE 48
Tema 5.1 Conep:xanue yueOHOr0 MaTepHaJa 8 OK 01, OK 05, I'paxxmanckoe
IHopTopenne | Pemenue 3amau ¢ mpUMEHEHHWEM CBOWCTB (UIYp Ha IUIOCKOCTH. Pemienue 3agad ¢ OK 06 [TaTpuoTtnueckoe
INIAHAMETPHH | UCHOJB30BaHMEM TEOpeM O TPEYroJbHHKAaX, COOTHOIICHWH B  MPSIMOYTOJNBHBIX JyxoBHO-
TpEyroibHUKax, (aKTOB, CBA3aHHBIX C UYETHIPEXyrojJpHUKaMu. PemieHue 3amad  Ha HPaBCTBEHHOE
M3MEpPEHHsI Ha MJIOCKOCTH, BBIYMCIICHNE JUIMH U IUIOIIAACH.
124 YTI1bI, OKPYKHOCTb. 1
125 TeopeMbl 0 TpeyroJbHUKAX. 1
126 TeopeMbl 0 YETBIPEXYTOJIbHUKAX. 1
127 DopMyIIBI TUIOIMAEH IOCKUX QUTYP. 1
128 Pemenue 3amay Ha U3MEpeHUs Ha TIOCKOCTH, BEIYUCICHUE JJIMH U TUTOIIAICH. 1
129 IpaxkTnyeckas padora NeS5: 1
HaxosxaeHue 31eMeHTOB MI0CKUX Quryp.
130 IIpakTuyeckass pabora NeS6: 1
Brruncienue mionanei miockux Quryp.
131 IpakTnyeckas paGora Ne 57: 1
Penienue miaHuMeTpUYECKUX 3a1a4.
CamocTosiTesibHast padoTa 00yyaromuxcs 2
Pemenne 3amay Ha mnpeoOpa3oBaHue apuPMETHUECKUX U  alreOpandyecKux
BBIPAKCHU.
Pemenne 3amau  Ha mpeoOpa3oBaHHWE CTEMEHHBIX, JOTapu(PMHUECKUX U
TPUTOHOMETPUYECKUX BBIPAKCHUMU.
Tema 5.2 Coaepxanue y4e0HOro MaTepuaJia 20 OK 01, OK 02, I'paxmanckoe
Mpsimble n OCHOBHBIE TIOHSITHS CTEPEOMETPUM M MX CBOWCTBA. Touka, MpsMas W IUJIOCKOCTh B OK 05 [MaTpuoruueckoe
IUIOCKOCTH B | IIPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUM U CIEACTBUS M3 HUX. B3anMHOE pacnoioKeHHe MK 1.1, TIK 1.4, TIK HyxoBHo-
NPOCTPAHCTBE. | IPSIMBIX M IUIOCKOCTEH B mpocTpaHcTBe. IlapaiienbHOCTh MPSIMBIX W IUIOCKOCTEH B 1.5,1IK 2.3 HPaBCTBEHHOE
npoctpaHcTBe. M300pakeHne mpocTeHInX MPOCTPAHCTBEHHBIX (UTYp Ha MIIOCKOCTH Y TJIBI
B TpocTpaHcTBe. llepneHAuKyIIpHOCTh TPSMBIX W mockocteil. [Ipoekums ¢urypsl Ha
IUIOCKOCTh. [Ipu3HaKu MeprneHAuKyISIPHOCTH MPSIMBIX M IUIOCKOCTEH B INPOCTPAHCTBE.
Teopema o Tpex neprneHIuKyIsipax. Pacronoxenre NpsSMbIX U INIOCKOCTEH B OKPYKaIOLIEM
Mupe (IpUpoze, apXUTEKTYpe, TEXHUKE).
132 OCHOBHBI€ NTOHSTHSI CTEPEOMETPHH U UX CBOMCTBA. 1
133 Touka, npsgMas U IJIOCKOCTh B POCTPAHCTBE. 1
134 AKCHOMBI CTEPEOMETPHUH U CIEJCTBHSI U3 HUX. 1
135 B3anMHoe pacnonoxeHue 1ByX NpsMbIX B IPOCTPAHCTBE. 1
136 [TapamreTsHOCTH MPSMOM M TIOCKOCTH, MAPAILIETHFHOCTD IIIOCKOCTEH. 1
137 [Ipoeknust GUrypel Ha MIOCKOCTb. 1
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138 IlepneHaAMKYISIPHOCTh NPSIMOM U INIOCKOCTH. 1
139 Teopema o Tpex nmeprneHANKyIsipax u oOpaTHas e. 1
140 Yroa Mexay NpsMoi U INIOCKOCTBIO, YTOJI MEKY IJIOCKOCTSIMH. 1
141 [lepneHUKyISIPHOCTH IBYX INIOCKOCTEH. 1
142 I'eomeTpryeckue mpeoOpa3oBaHusl MPOCTPAHCTRA. 1
143 IIpuMeHeHne ABMKEHUM IPU pEeIIEHUH 3a1a4. 1
144 IIpakTHyeckast padora Ne 58: 1
Pemienue 3a1a4 Ha napaJuIeIbHOCTh NPSMOHN M TIIOCKOCTH.
145 I[pakTnyeckas padora Ne 69: 1
Pemienue 3a1ay Ha NpU3HAKKU U CBOMCTBA MapaJlIeIbHBIX MIIOCKOCTEH.
146 IpakTuyeckast padora Ne 60: 1
PemreHue 3a1a4 Ha NEPIEHAMKYJIIPHOCTD NPSMOM U INIOCKOCTH.
147 I[pakTnyeckas paGora Ne 61: 1
Pemenue 3agau Ha TeOpeMy O TpeX NEPHECHIUKYIIpax.
148 IIpakTuyeckast padora Ne 62: 1
Pemenue 3a1ay Ha NpyU3HAKKU U CBOMCTBA MEPIIEHANKYJISIPHBIX TIJIOCKOCTEH.
149 I[pakTHyeckast padora Ne 63: 1
[TapanyenbHOE MPOEKTUPOBAHKUE U €TI0 CBOMCTBA.
150 IIpakTHyeckast padora Ne 64: 1
B3anMHOe pacnonokeHre NpoCTPaHCTBEHHBIX (QUryp.
IIpodeccnoHAILHO OPHEHTHPOBAHHOE CO/IEPKAHUE 1
151 IIpakTnyeckas paéora Ne 65: 1
Perienue mpakTUKO-OPHEHTUPOBAHHBIX 3aJa4.
CamocTrosiTetbHasi padoTa 00y4yarommxcst 3
Penrenue 3a7ay Ha IPOLIEHTHI U OTHOIICHUSI
Pemenue 3a1au Ha BEIOOpP ONTUMAIBHOTO BapHaHTa.
Penienue uppanmoHanbHbIX YPaBHEHUM.
Tema 5.3 Coaepxanue yue0HOro MaTepuaJia 20 OK 01,0K 03, I'paxmanckoe
Koopaunarel u | BexTop Ha muiockocty U B npoctpancTBe. ClOKEeHHE W BEIYUTAHHE BEKTOPOB. Y MHOKCHHE OK 05,0K 07, [TaTpuoTtnueckoe
BEKTOPHI B BEKTOpa Ha 4ucio. PasnoxeHue BekTopa 1Mo TpEM HEKOMILIaHApHBIM BekTopaM. [IpaBuio MK 1.1, IIK 1.4, TIK HyxoBHo-
NPOCTPaHCTBe | mapajuienenuiena. Pemenune 3anad, CBSI3aHHBIX C NPUMEHEHHMEM IIpaBWII JEHCTBHHA ¢ 1.5,1IK 2.3 HPaBCTBEHHOE
BekTopamu. [IpsmMoyronbHas cucremMa KOOpAMHAT B HpocTpaHcTBe. KoopauHaTel BeKTOpa.
IIpocTeiimme 3amaun B KOOpAWHATaX. YTOJ MEXAy BekTopamu. CKalsIpHOE MPOM3BEICHUE
BEKTOpPOB. BblumcieHne yriioB Mexjay TMpsSMbIMH M IDIOCKocTsiMu. KoopawHaTHO-
BEKTOPHBII METO MTPH PEHICHUH T€OMETPHUYECKHX 3a1au.
152 BekTop Ha IIIOCKOCTH U B IPOCTPAHCTBE. 1
153 PaBeHCTBO 1 CI0’KEHHE BEKTOPOB. 1
154 KosnnuneapHble 1 KOMIUIAHAPHBIE BEKTOPBL. 1
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155 [IpaBuno napamnenenunena. 1
156 PasznoxeHue BeKTOpa o HapaBJICHUSM. 1
157 Pemenue 3a1a4, CBA3aHHBIX C IPUMEHEHUEM NPaBWJI AEHCTBUN C BEKTOPaMH. 1
158 [IpsimoyronpHas cucTeMa KOOpMHAT B IPOCTPAHCTRE. 1
159 CxaJsipHOE TPOU3BEICHUE BEKTOPOB B KOOPIUHATAX. 1
160 Brluncienne yrioB Me Iy IpsIMBIMU M IITIOCKOCTSIMH. 1
161 Hcnonbs3oBaHuE KOOPAMHAT U BEKTOPOB TP PELIEHUH 3a1a4. 1

1

162 I[pakTnyeckas padora Ne 66:
JleficTBuUs ¢ BEKTOpaMu.

163 IIpakTHyeckast padora Ne 67: 1
Vcrionp30BaHre BEKTOPOB IIPU PELICHUH 33/1a4.
164 [pakTnyeckas padora Ne 68: 1
N300pakeHne TOUEK B CUCTEME KOOPJMHAT B TPOCTPAHCTBE.
165 IpakTuyeckast padora Ne 69: 1
Vcrionp30BaHre KOOPMHAT IPH PEUICHHUH 3a/1a4.
166 [pakTnyeckas padora Ne 70: 1
PewreHure 3a/1a4 Ha BBIYMCIICHUE YTIIOB MEXY NPSIMBIMU.
167 IIpakTuyeckast padora Ne 71: 1
Pemenne 3a1a4 Ha BEIYHMCIICHHE YTIOB MEXKIY INIOCKOCTSIMH.
168 [pakTnyeckas pagora Ne 72: 1
Penrenue 3aa4u Ha cOCTaBJIeHHE YpaBHEHHS ChEPBI.
169 IIpakTnyeckas paéora Ne 73: 1
Pemenne 3a1a4 B KoopAMHATAX.
170 Kountpoannasi pabora 1o pazueny 1
IIpodeccnoHAILHO OPHEHTHPOBAHHOE CO/IEPKAHUE 1
171 IIpakTnyeckas padora Ne 74: 1
Pemenne mpakTHKO-OPHEHTHPOBAHHBIX 3a/1a4.
CamocTrosiTetbHasi padoTa 00y4yarommxcs 2
Perenne nmokazareiabHBIX U JOrapu(PMUUECKUX YPaBHEHHH.
Pemenue 3a1a4 Ha BRIYMCIICHUE TPOU3BOIHON (DYHKIIMH B TOUKE
Pa3nes 6. MHOrorpaHHHUKY U TeJIa BpallleHus 40
Tema 6.1 Conep:xanue yueOHOro MaTepuaJa 13 OK 01, OK 03, I'paxxmanckoe
Mmuororpannu | [loHsiTHe MHOrorpaHHHKa, OCHOBHBIC 3JE€MEHTHl MHOTOIPaHHUKA, BBIIYKIBIE H OK 07 [aTpuotuueckoe
KH HEBBINTYKJIBIE MHOTOIPAaHHMKH; Pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yrompHas npusma; JyxoBHO-
T'paHu W OCHOBAaHHA IIPU3MBLI; IIpsAMasi W HAKJIOHHas IIPU3MBbI; 60KOBa§1 N I10JIHas1 HPABCTBCHHOC

MOBEPXHOCTh Ipu3Mbl. [lapamnenenunen, nOpsMOYTONbHBIA IapajuleIenUNe] U €ro
cBoiicTBa. [lupamupa: n-yroiapHas nupaMuza, TpaHd U OCHOBAaHWE NMHUPaMHUIbI; OOKOBas U
MOJTHAS] TOBEPXHOCTh MUPAMUBI; IPABIIIbHAS M yCeuEHHAasi TUpaMuaa. DIEeMEHTHl TPU3MBI

28




W TUpaMuIbl. BeramcieHne >IeMEHTOB MHOTOTPAHHHMKOB: pEOpa, TUAaroHaiu, YIJIEL.
[IpaBuiibHBIE MHOTOTPAaHHUKH: TIOHSATHE TMPAaBHIBHOTO MHOTOTPAHHWKA; TPaBHIbHAs
mpu3Ma U TMpaBUIbHAS MUPAMHIA; TPABUIbHAS TPEYrojbHAas MUpaMUAA U TPABUIBHBIN
teTpasap; kyo. [IpemncraBienne o MpaBHIBHBIX MHOTOTPAaHHHUKAX: OKTa’p, JOJAEKa’dap
ukocadip u ap. CedeHus Mpu3MbI U TupaMusl. [Lromans O0KOBOK MOBEPXHOCTH U MTOTHOM
MOBEPXHOCTH TPSMOU MPHU3MBI, IO OCHOBAaHUH, TeopeMa 0 OOKOBOW IMOBEPXHOCTH
npsiMod  mpu3Mbl.  [lnomiaae OOKOBOW TMOBEPXHOCTH W MOBEPXHOCTH  IPABHILHOM
MUpaMUIbl, TeopeMa O IUIOMAAu OOKOBOW IMOBEPXHOCTH YCEUEHHOW ITHpPaMUIBL.
CummeTpusi B TPOCTPAHCTBE: CUMMETPUS OTHOCUTENBHO TOYKH, MPSMOM, IUIOCKOCTH.
DNeMEHThl CUMMETPHUH B MUpaMuAax, napaieienuneiax, IpaBmwIbHBIX MHOTOTPaHHUKAX.
CuMMeTpHs B IPUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY, B MPOQECCHN.

172 [lonsiTHE MHOTOTpaHHMKA, MHOTOI'pPaHHBIE YIJIBL. 1
173 Brinykiible MHOTOrpaHHUKH, TeopeMa Disepa. 1
174 [Tpusma, ee BUABI U 3IT€MEHTHI. 1
175 [Napamnenenunen, Kyo0. 1
176 Teopema [Iugaropa B mpocTpaHcTse. 1
177 ITupamuga, ee BUABI U SIEMEHTHIL. 1
178 CeyeHnst MHOTOTPaHHUKOB 1
179 [TocTpoeHue ceuyeHmnii B MHOTOTpaHHUKAX. 1
180 [Inonmaam noBepxXHOCTEH MHOTOIPaHHUKOB. 1
181 [Inomany NOBepXHOCTEN TeNl BPALLCHMSL. 1
182 IIpakTnyeckas paéora Ne 75: 1
Penrenue 3a7au Ha HAXOXKJICHHE DJIEMEHTOB MHOTOTPaHHHUKOB.
183 IIpakTnyeckas pagora Ne 76: 1
[TocTpoenue ceueHuii B MHOTOTpaHHHUKAX.
184 IIpakTnyeckas padora Ne 77: 1
Briunciienne miomajaei MHOrOrpaHHUKOB.
CamocTrosiTetbHasi padoTa 00y4yarommxcs 2
Pemenue 3ana4u Ha CBSI3b MPOU3BOAHON U rpaduka GyHKIHH
Penrenue 3a7au Ha HaXOXKJICHHE HAMOOJIBIIETO U HAMMEHBIIETO 3HaUeHHs (QYHKIIUH
Tema 6.2 Teaa | Conep:xanue yueOHOro MaTepuaJa 13 OK 01, OK 03, I'paxxmanckoe
BpallleHHsA Hunuaapuueckas TOBEPXHOCTh, 00pa3yloline NIWIMHAPHYECKOH MOBEPXHOCTH, OCh OK 07 [TaTpuoTnueckoe
HUIMHIPUYECKON ToBepxHOCTH. Llunmuuiap: ocHoBaHMs u  OOKOBas IOBEPXHOCTH, JyxoBHO-
o0pasyrolas ¥ oCh, IJIOMIAAb OOKOBOM U TIOJHOM MoBepXHOCTH. KoHMYecKast MOBEPXHOCTb, HPaBCTBEHHOE

o0pa3yoiue KOHUYECKOW IOBEPXHOCTH, OCh M BEPIIMHA KOHUYECKOH IMOBEPXHOCTH.
Konyc: ocHoBanme W BeplIMHA, O0pasylomias W OCh, IUIOMAJb OOKOBOW M IIOJIHOM
MOBEPXHOCTH. YCEUEHHBIH KOHYC: OO0pa3ylollue W BBICOTA, OCHOBAaHUS H OOKOBas
noBepxHocTh. Chepa M map: HEHTP, pajuyc, AMAMETp, IUIOMIAAb MOBEPXHOCTH CGEpHI.
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BzauMHoe pacronoxenue cepsl U TUIOCKOCTH, KacaTelnbHas TUIOCKOCTh K cdepe, MIomab
cheprl. M3o0paxkeHne Tenm BpalleHHs Ha IUIOCKOCTH. Pa3BépTka IMIMHIpAa W KOHYyca.
Ceuenust mwinHApa (MapauiebHO H  MEPICHAMKYISIPHO OCH), CEYCHHUS KOHyca
(mapayutennbHOE OCHOBAaHUIO U TIPOXOJIAINEE Yepe3 BEPIINHY), CCUSHHUS TIapa.

185 Tunuaap, ero 3JeMeHTHI. 1
186 Konyc, ero s3nemMeHTsl. 1
187 PazBepTka nuIMHApa U KOHYyCA. 1
188 CeucHuisl B IWIMHJPE U KOHYCE. 1
189 Iap u cdepa, nx ceueHus. 1
190 KomMOnHanys MHOTOTPaHHHUKOB | TEJ BPAIICHUSI. 1
191 Brruncnenne 31eMeHTOB IPOCTPAHCTBEHHBIX (QUTYP. 1
192 [Tnomaau NOBEepXHOCTEH TS BpAIICHUSI. 1
193 IpakTnyeckas paGora Ne 78: 1
N300pakeHns KPYTIIBIX Tell M UX CEUSHH.
194 IIpakTuyeckasi padora Ne 79: 1
Penienne 3aay Ha HaXOXKJICHHE DJIEMEHTOB KOHYCA.
195 IpakTnyeckas padora Ne 80: 1
Pemienue 3a1a4 Ha HAXOXKACHUE YJIEMEHTOB LIWJIMHAPA.
196 IIpakTuyeckasi padora Ne 81: 1
Penrenne 3aa4y Ha HAXOXKJICHUE 3JIEMEHTOB I1apa U cephl.
197 IpakTnyeckas paGora Ne 82: 1
Beruunciienne miomaeii Tes BpalieHusl.
Tema 6.3 Coaepsxanue yueO0HOro MaTepuaJia 14 OK 01, OK 03, I'paxmanckoe
O0beMbI 1 [Monsitrie 06 06BEMe Tena B mpocTpancTBe. OCHOBHEIE cBoiicTBa 00BEMOB Ten. Teopema 00 OK 07 [TaTpuoTtnueckoe
R IEN 00BEME MPSAMOYTOJILHOTO Mapajuleienunena U cieAcTBus u3 He€. O0beM IUpaMUibl U K 1.1, [IK 1.4, TIK HyxoBHo-
nopepxHocre | npusmel. O0BEM mmnuHApa, KoHyca. O0bEM mapa u wiomans cdepsl. [lonoGHbIE Tena B 1.5,1IK 2.3 HPaBCTBEHHOE
Tea npocTpaHcTBe. COOTHOIICHUSI MKy IUIOIIAIAMHU MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX
TeJL
198 [lonsitre 00 oOBeEMe. 1
199 O06BpeMBbl MHOTOIPaHHHUKOB. 1
200 OO0BbeMbI T BpallleHUsI. 1
201 ITooOue B mpoCTpaHCTRE. 1
202 OTHomleHre 00bEMOB U IUIOMIAJIeH TOBEPXHOCTEN MOTOOHBIX QUTyp. 1
203 [Inomaau u 06 peMbl KOMOMHHUPOBAHHBIX T€OMETPHYECKUX TEIL. 1
204 CuMMeTpHsI B MHOTOTPaHHUKAX. 1
IIpodeccnoHaAILHO OPHEHTHPOBAHHOE COIEP:KaHUE 1
205 | Cummerpus B nmpodeccnn 1
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206 IpakTuyeckasi pabora Ne 83:
Beruricienne 00beMOB MHOTOTPaHHUKOB.

207 IIpakTnyeckas padora Ne 84:
Brrunciienrie 00beMOB TeJl BpalIeHUs!.

208 IpakTuyeckasi pabora Ne 85:
BprurcieHue Wiomaan KOMOUHAIMH TEL.

209 IpakTnyeckas padora Ne 86:
Brruncienne 00eM0OB KOMOMHHUPOBAHHBIX T€OMETPHUYECKHX TEIL.

210 IIpakTuyeckasi pabora Ne 87:
CuMMeTpHsi B MHOTOTPaHHHKAX.

HpO(l)eCCHOHaJ'leO-OpI/IeHTI/II.)OBaHHOC COACPKaAaHUEC

211 IpakTnyeckas paGora Ne 88:
PemieHne npakTHKO-OpHEHTUPOBAHHbIX 33/1a4.

CamocrosiTebHasi padoTa 00y4Yarommuxcst

Pemenne CTCPCOMETPHUUYCCKUX 3aJad Ha BBIYHUCIICHUC ILIOMIAAW IMOBECPXHOCTU H o0BeMa
MHOT'OI'PaHHUKOB.

Pemenue crepeoMeTprnveckux 3a1a4 Ha BBIYMCICHUE IUIOLIAIU IOBEPXHOCTH U 00beMa Tel
BpaICHHS.

Pa3nen 7. Teopusi BepOSITHOCTEN W CTATHCTHKA
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Tema 7.1
IIpeacraBiaenun
€ TaHHBIX H
onucaTeJbHAas
CTAaTHUCTHKA

Conep:xanue yueOHOro MaTepuaJia

[IpencraBnenrne maHHBIX C MOMOIIBIO Tabmui U guarpamm. CpemHee apuMeETHUECKOE,
MejMaHa, HauOOoJIbIICe M HAWMCHBIIECE 3HAUCHUS, pa3Max, JUCIEPCHs, CTaHIAPTHOE
OTKJIOHCHHE YHMCJIOBBIX HA0OPOB.

212 [lepBuuHas 00paboTKa CTATUCTUYECKUX AAHHBIX.

213 Pabota ¢ TabnunaMu, quarpaMMaMu, rpaduKamH.

214 Menauana, nucnepcusi, CTaHAAPTHOE OTKIOHEHHE.

215 IIpakTnyeckas paGora Ne 89:
Penienue 3aga4 Ha TabiIu4HOE M rpadMyecKOe NMPEICTABICHUE IaHHBIX.

Rk

216 IIpakTnyeckas paéora Ne 90:
Pemenne 3amay Ha BBIYMCICHHWE MEIHAHEL,
OTKJIOHCHU

AUCnepcuu Mu  CTAHAAPTHOIO

CamocTosiTeibHAasE padoTa 00y4Yalouuxcs
Pemenne HepaBeHCTB METOZIOM UHTEPBAJIOB.

OK 01,
OK 04, OK 05

I'paxxnanckoe
[TaTpuoTnueckoe
HyxoBHo-
HPaBCTBEHHOE

Tema 7.2
CayuaiiHbie
COOBITHSI.
Onepanuu Hax
COOLITHSIMH

Conep:xanue yueOHOro MaTepuaJia

CrnyuaitHple SKCIEPUMEHTHI (OMBITHI) M CIIydaiHbBIE COOBITHS. DIIeMEHTapHBIE COOBITHA
(ucxomwr). BeposTHOCTH CirydaiHOTO COOBITHS. bBIW30CTh YacTOTBI W BEPOSTHOCTH
coObiThii. CnyyaiiHbIE OIBITHI C PABHOBO3MOXKHBIMH  3JIEMEHTAPHBIMU  COOBITHSMHU.
BepositTHOCTH COOBITHH B OIBITAX C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMHU.

OK 01, OK 04
OK 05
MK 1.1, IIK 1.4, IIK
1.5,1IK 2.3

I'paxnanckoe
ITatpuoTtnueckoe
HyxoBHO-
HPAaBCTBEHHOE
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Ormeparuu HaJ COOBITHSAMU: TIepecedeHue, OOBEeAMHECHHE, IPOTHBOIOJIOKHBIE COOBITH.
Huarpammer  Oitmepa. DopMmyna CIOXKEHHS BEpPOATHOCTEH. YCJIOBHas BEPOSTHOCTE.
YMHOXEHUE BepOSATHOCTEH. JlepeBo caydaliHOro »skcnepuMeHrta. Dopmysna IOJIHOU
BeposiTHOCTH.  HesaBucumble  coObiTus.  OrmeHKa  BEpPOSITHOCTH — COOBITHS B
npohecCHOHANBHON NEATENbHOCTH, pemieHne Mpo(ecCHOHaIbHBIX 33/1ad Ha BEPOSTHOCTH
COOBITHSI, IPUMEHEHNE CTATUCTUYECKUX METOIOB JUIs PelIeHus: MpoecCHOHATBHBIX 3a/1a4

217 Co0bITHE, BEPOIATHOCTH COOBITHSI. 1
218 CroxeHue 1 YMHOXKEHUE BEPOSITHOCTEH. 1
219 YcnoBHasi BEpOSITHOCTb. 1
220 3aBHUCUMBIC U HE3aBUCUMBIE COOBITHSL. 1
IpodeccnonaabHO OPEHTHPOBAHHOE COIeP:KaAHUE 1
221 OrieHKa BEPOSTHOCTH COOBITHS B TPO(ECCHOHAIBHON JIEATSIILHOCTH 1
222 IIpakTuyeckasi padora Ne 91: 1
Pemenue 3a1a4 Ha BEIYMCIICHUE BEPOSATHOCTH CIIyYaHOTO COOBITHSL.
223 IpakTnyeckas paGora Ne 92: 1
Penienue 3a7a4 Ha clI0KEHHUE M YMHOYKEHHE BEPOSITHOCTEH.
224 IIpakTuyeckasi pabora Ne 93: 1
Pemenue 3a1a4 Ha yCIOBHYIO BEPOSITHOCTb.
IpodeccnonanbHO OPEHTHPOBAHHOE COeP:KaAHUE 1
225 IpakTnyeckas paGora Ne 94: 1
Perenue npakTHKO-OPUEHTUPOBAHHBIX 3aa4.
CamocTrosiTeqibHasi pab0oTa 00y4YaroIMXcst 2
Pemrenue 3agay Ha BBIYHCIICEHUE BEPOSTHOCTEH CITy4aifHOT'O COOBITHSI.
Penrenne norapuMuIecKux M MOKa3aTelbHBIX HEPABEHCTB.
Tema 7.3 Coaepxanue yueO0HOro0 MaTepHuaJia 7 OK 01, OK 04 I'paxmanckoe
DJIeMeHTBI KombunaropHoe mpaBuino ymHoxkeHus. llepectanoBku u paxtopuan. Yucmo coderaHuit. OK 05 [TaTpuoTrueckoe
komOuHaTopu | Tpeyronphuk Ilackans. @opmysna 6nHomMa HeroToHa. HyxoBHo-
KH 226 OCHOBHBIE MMOHATHUS] KOMOMHATOPHKH. 1 HPAaBCTBEHHOE
227 IlepecranoBku. Pakropual. 1
228 Yucno coueTaHuu. 1
229 ®dopmyna Onaoma HeioToHa, TpeyronbauK Ilackars. 1
230 IIpakTuyeckasi padora Ne 95: 1
BrrunciieHne nepecTaHOBOK, COYETAHUM U pa3MeIleHHH.
231 IIpakTyeckas padora Ne 96: 1
Pemrenne KOMOWHATOPHBIX 3a]1a4.
232 IIpakTuyeckasi padota Ne 97: 1
Penrenne 3agay Ha 6uaom HerotoHa.
CamocTrosiTeqibHasi pab0Ta 00yYal0IMXCS 1
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Urenne rpadMKOB U TUArPaMM.

Tema 7.4
J1eMeHTBI
MATEeMATHYeCK
O CTATHCTHKH

Conep:xanue yueOHOr0 MaTepHaJa

Crnyuaiinass BenuuuHa. Pacnpenenenue BeposiTHocTed. [lmarpamMma pacmpeneneHus.
[Tpumepsl pacnpenencHni, B TOM YUCIIe, TEOMETPHYECKOe U OMHOMHUAIBHOE.

HucnoBble XapaKTEPUCTUKY CIIy4alHBIX BEJIIMYMH: MAaTEMATHYECKOE OKUAAHUE, TUCIIEPCUS
U CTaHAApPTHOE OTKJIOHEHHE. [IprMepsl MpUMEHEHH MATEMaTHIECKOTO OKHIAHHSA, B TOM
yuciae B 33Jadax M3 MOBCEAHEBHOW JKM3HU. MaremaTndeckoe OXuUAaHUe OHHApHOM
Cay4yallHOM BeIMYMHBI. MaTeMaTU4YecKOe OXXHIAHUE CYMMBbl CIy4YalHbIX BEJIMYHUH.
MaremaTnueckoe OXHIAHUE W JUCHEPCHS TE€OMETPUYECKOro U OMHOMHAIBHOIO
pacrpeneneHuil. 3aKOH OOJNBLIMX YHCEI W €ro pojb B HayKe, NMPHUPOAE M OOIIecTBe.
Beibopounslit meton wuccienoaHuil. [IpuMepbl HEMpepBIBHBIX CIYYalHBIX BEJIUYMH.
IlonaTe © MIOTHOCTH pacHpefeneHus. 3aJaud, MOpPUBOJAIIME K HOPMalIbHOMY
pacnpeznenenuto. [IoHsaTHE 0 HOPMAIBHOM PaCIPEACICHUH.

233 JluckpeTHas ciayvaliHasi BEIMYHHA.

234 3aKoH ee pacrpeIeNICHUs CIIyJailHbIX BEJIHYUMH.

235 UrncnoBble XapaKTEPUCTHKY JUCKPETHOM CIyJalHOM BETUYHHBL.

236 3aK0H OOJIBIINX YHCENT

HpO(l)eCCHOHaJ'leO OPUCHTUPOBAHHOC COICPKAHUC

237 DJeMeHThl MaTeMaTHUECKON CTATHCTHKH B MPOECCHOHANBHBIX 3a7avax.

238 IIpakTuyeckast padora Ne 98:
Haxo/1eHne YHCIIOBBIX XapaKTEPUCTUK CIyYaiHOW BEJTMYHHBL.

A

239 IIpakTnyeckas paGora Ne 99:
Pemenne 3aJa4 Ha BBIYMCJICHHUEC MATEMATUYCCKOI'O OXXKUAaHWA U JUCIICPCHUU.

240 IpakTnyeckas padora Ne 100:
Pemenue 3aga4 MaTeMaTHYECKOH CTATHCTHKY.

CamocTosiTeibHAasE padoTa 00yYalonuxcs
Peuienue 3a/1a4 Ha BEIYMCIIEHUE TIONIAIM KPUBOJIMHENHON Tpaneuuu

OK 01, OK 04
OK 05,
TK 1.1, TIK 1.4, TIK
1.5, TIK 2.3

I'paxnanckoe
ITatpuoTnueckoe
JyxoBHO-
HPAaBCTBEHHOE

Bcero:

240
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4. YCJIOBUSA PEATIN3ALINU TPOI'PAMMBbI YYEBHOTI'O ITIPEIMETA

TpeGoBanus K MHHHUMAJIbHOMY MATEePUAIBLHO-TEXHUYECKOMY
odecreyeHnI0
Peanuzanus mporpaMmbl ydeOHOTO MpeaMeTa TpeOyeT Haluyusi yueOHOTO
kabuHeTa MaTtemMaTuKH.
O6opynoBanue yueOHOro KabUHeTa:
— TO0Ca0YHBIEC MECTA 10 KOJUYECTBY 00YUaIOIIUXCS;
— pabodee MeCTO TperoaBaTes;
— KOMIUICKT y4eOHO-HATISAHBIX TTOCOOUH;
— KOMIUICKT JIEKTPOHHBIX BUJIEOMATEPHAIIOB;
— 3aJ]aHus JJI1 KOHTPOJIBHBIX padoT;
— mnpodeccHoHaTbHO OPUCHTUPOBAHHBIC 3aIaHNS;
— MaTepualbl 3K3aMeHa.
TexHuueckue cpeacTra 00ydeHUsI:
— TMEePCOHATBHBIM KOMITBIOTEDP C JTUIEH3MOHHBIM IPOrPAMMHBIM 00ECTICUCHHUEM;

— TIPOEKTOP C IKPAHOM.

NudopmanuonHoe odecriedyeHue 00y4eHuUs

OCHOBHBIC HCTOYHUKH

1. Mep3nsk A.I'. Martematuka. Anredpa u Had. MmaTteM. aHanu3a 10 k1. Yuel. Y.
yp "Benrana-I'pad" 2019

2. Mepznsak A.I'. Maremaruka. Anredpa v Had. mareM. aHanmza 11 k. Yue6. Y.
yp "Benrana-I'pad" 2019

3. Mepznsak A.I'. Marematuka. ['eomerpus 10 k. Yueb. Yra. yp "Benrana-I'pad"
2019
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4. Mep3msak A.I. Marematuka. ['eomerpus 10 k. Yue6. Yra. yp "Benrtana-I'pad”

-

2019

ﬂonoanTeanme HCTOYHHKH

Mopakosuu, A.I'. Anrebpa u Hayajga MaTeMaTudeckoro anaiauza. 10 kmacc: B
2 4. Y. 1. YuebHuk s ywammxcs o01ieo0pa3oBaTeIbHBIX YUPEKICHHM
(mpodunbuelii  ypoBens) / A.JI. Mopnakosuy, I1.B. CemenoB. - M.
Mmuemosuna, 2020.

Mopnkosuu, A.I'. Anredpa n Hadyasia maTemaTudyeckoro aHanusa. 11 kimacc: B
2 4. Y. 1. YuebHuk [y ywammxcs o01meoOpa3oBaTeIbHBIX YUPEKICHHMA
(npoduneueiii  ypoBennb) / A.I'. Mopakosuu, I1.B. CemenoB. - M.
Muemosuna, 2020. - 351 c. — ISBN 978-5-346-03199-4/ - Texkct
HETIOCPEICTBEHHBIN

Mopnkosuu, A.I'. Anre6pa n Havana maTemaTudeckoro aHanmmza. 10 kiacc: B
2 4y. Y. 2. 3amayHuK Ui ydamuxcs oO0nieoOpa3oBaTeIbHBIX YUYPEXKICHUN
(npodunehuelil ypoBenb) /A.I'. Mopakosuu, JI.O. Jlenumena, JI.W. 3BaBuu [u
ap.] - M. : MuemosuHna, 2020.

Mopnkosuu, A.I'. Anre6pa 1 Havyasna maTemaTudeckoro aHanmmza. 11 kmacc: B
2 4y, Y. 2. 3amauyHuK JUIs ydamuxcsi oOIieoOpa3oBaTeIbHBIX YUYPEKICHUN
(npodunehuelil ypoens) / A.I'. Mopakosuy, JI.O. [lenumiesa, JI.W. 3BaBuy [u
1p.],- M. : Muemosuna, 2020.

bammakos M.M. MaremaTtuka: ydeOHHMK JUIsl CTyA. YUPEXKACHUN cpea.npod.
obpazoBanus. — M., 2017.

bammakos M.U. Marematuka. COopHHK 3a/1a4 Tpo)UIEHON HATTPABICHHOCTH:

y4de0.1mocobue il CTyI. yUpexkIeHui cpea. npod. oopazoBanus. — M., 2016.

HNuTepHer - pecypcesbi:

. Beepoccwuiickue nntepuer-omummuaznsl. - URL: https://online-olympiad.ru/
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2. Enunas xomnekuus 1M@poBbIX oOpa3oBaTtenbHbIX pecypcoB. - URL:

http://school-collection.edu.ru /

3. OTkpoITHIH KOMUTIEMK. MaTemaTuka. - URL: https://mathematics.ru/

4. TloBropum marematuky. - URL: http://www.mathteachers.narod.ru/

5. CripaBOYHHUK 1o MaTeMaTHKE VIS IKOJBHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.htm

6. Cpemusis maremaTryeckas nHTepHeT mkona. - URL: http://www.bymath.net /

7. ®enepanbhblii moptan «Poccuiickoe odpazosanue». - URL: http://www.edu.ru
/

8. ®enepanbHbIil EHTp HHPOPMAIIMOHHO-00pa3oBaTenbHBIX pecypcoB. - URL:

http://fcior.edu.ru /
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5. KOHTPOJIb 1 OLHIEHKA

PE3YJBTATOB OCBOEHUA

YUYEBHOI'O IPEJIMETA

KoHTponb M OlleHKa pe3ylbTaTOB OCBOEHHUS y4eOHOro IpenMeTa pacKphIBAIOTCS uepes
JTUCHUIUTMHAPHBIE PE3yNbTAThl, HAMpaBJICHHbIE Ha (HOpMUpPOBaHHE OOLUX U MPOdecCHOHATBHBIX
KOMIIETEHIIH 10 COJEPKAHUIO0 y4eOHOro MaTepuaia.

Oo6masi/npodeccuoHaIbHAS KOMIIETEHIUSA

Tun oneHOYHbIX MaTepuajioB

OK 01 BeiOupats cnocoObl pemieHus 3amad
npodeccnoHaTbEHOM JIESITEIIbHOCTH,
MPUMEHUTEIIHHO K Pa3TMYHBIM KOHTEKCTaM.

TectupoBanue

VYerHbll onpoc

MareMaTH4eCcKUil TUKTAHT

NuauBuayanbHas caMOCTOsTENbHAS paboTa
[IpeacraBinenne pe3ynbTaTOB IMPAKTHUUECKHUX
pabor

KoHnTtposbHas padota

Brimmonnenune 3x3aMeHalMOHHBIX 3aIaHUN

OK 02 Mcnonp30BaTh COBPEMEHHBIE CPEICTBA

TIONCKaA, aHaJlM3a W UHTEPIpETalun
nHpopmanuu u nH(pOpMaIMOHHBIC
TEXHOJIOTUU  JUIS  BBIIOJIHGHUS  3a/1a4

npodeccnoHaNbHOMI 1eATENbHOCTH

TectupoBanue

VYerHbI onpoc

MaremaTudecKuii JUKTAHT

WuauBuayaibHas caMOCTOsTENbHAS paboTa
[IpeacraBinenue pe3ynbTaTOB MPAKTHUECKUX
pabor

KoHnTtposbHas padota

Brimmonnenune 3x3aMeHalMOHHBIX 3alaHUN

OK 03 IlmanupoBath U peaau30BbIBATH
coOCTBEHHOE poQeCCHOHAIBEHOE "
JTUYHOCTHOE pa3BUTHE,
MPEANPUHUMATEIIBCKYIO  JCSITENIBHOCTh B
npodeccuoHanbHOM  cepe, HCMONH3OBATH
3HaHUS TIO0 (PUHAHCOBOM TPaAaMOTHOCTU B
Pa3IMYHBIX KU3HEHHBIX CUTYAIHIX

TectupoBanue

VYcerHbII onpoc

MaremaTudecKkuii JUKTAHT

NunuBunyanpHas caMoCToATeNbHAs padoTa
IIpencraBnenue pe3ynbTaToB  MPAKTUYECKUX
pabor

KonTponbhas pabota

BremosHeHMe sK3aMeHaIMOHHBIX 3aJaHIH

OK 04 DddexkTuBHO B3aUMOJCHCTBOBATH U
paboTaTh B KOJJIEKTUBE M KOMaHIe

TecTtupoBanue

YcTHBIN onpoc

MaremaTudecKkuii JUKTAHT

NunuBunyanpHas caMoCToATeNbHAs padoTa
IIpencraBnenue pe3ynbTaToOB  MPAKTUYECKUX
pabor

KounTponbnas pabota

BrmosHeHNE SK3aMeHaIMOHHBIX 3aJaHuH

OK 05 OcywmecrBmare  yctHywo — u | TectupoBaHue
MIICBMEHHYIO KOMMYHMKAIUIO Ha | YCTHBIN onpoc
TOCYZapCTBEHHOM SI3BIKE Poccuiickoil | MaremaTHueCcKuid TUKTAHT
Qeneparu ¢ yyetroM  ocobeHHocTell | MHauBuayanbHast caMocTosTeNbHas paboTta
COLIMAJIBHOTO U KYJBTYPHOT'O KOHTEKCTA. [IpencraBieHnne pe3ynbTaToOB MPaKTHYECKUX
pabot
KonTponbhas pabota
BrinonHeHNe dK3aMeHAIMOHHBIX 3aJaHUM
OK 06 [IposiBnsATH rpaxxJaHcko- | TectupoBaHue
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MaTPUOTHYECKYIO MO3UIHIO,
JEMOHCTPUPOBATh OCO3HAHHOE IMOBEJCHUE Ha
OCHOBE TpPAJIUILMOHHBIX OO0IIEYEIIOBEYECKUX

HCHHOCTefI, B TOM YHUCJIC C Y4CTOM
rapMOHHU3allun MCXKHAIIMOHAJIbHBIX u
MCIKPCIIUTUO3HBIX OTHOIJ.IGHHIZ, IMPUMCHATH

CTaHAAPThl AHTUKOPPYINIUOHHOI'O ITOBEACHU A

VYcTHbIit onpoc

MareMaTH4eCKUl TUKTAHT

WuauBuayanbHas caMoCTOsTeNbHAs paboTa
[IpeacraBienue pe3ynbTaTOB MPAKTHUUECKUX
pabor

KonrponsHas pabora

BrlnonHeHne 3xK3aMeHallMOHHBIX 3aJaHNUN

OK 07 CogeiictBoBaTh  COXPaHEHHUIO
OKpY)Karollel cpeibl, pecypcocOepeKeHuIo,
NPUMEHSATh 3HAHUS 00 M3MEHEHUH KIMMara,
MPUHLIMIIBI  OEpexIIMBOIO  MPOU3BOJICTBA,
3¢ (HEeKTHBHO ACHCTBOBATH B YPE3BBIYAMHBIX
CUTYyaLUsX.

TectupoBanue

VYcrHblii onpoc

MaremaTHyeCcKui JUKTAHT

WuauBuayanbHas caMoCTOsTeNbHAs paboTa
[IpeacraBinenue pe3ynbTaTOB MPAKTUUECKHUX
pabor

KonrponsHas pabora

BelnonHeHne 5xK3aMeHallMOHHbIX 3aJaHul

IIK 1.1 Ocy1ecTBasTh paci€THO-KaCCOBOE
00CITy’)KUBaHHE KJIMEHTOB

TecTtupoBanue

YcTHbIM onpoc

MaremaTuyecKui JUKTaHT

WuauBuayanbHas caMoCTOsTeNbHAs paboTa
[IpencraBinenue pe3ynbTaToOB  MPAKTUYECKUX
pabor

KonrponsHas padora

BrlnonHenne 5xK3aMeHalMOHHbIX 3aJaHUul

IIK 1.4 OcyiecTBasTh MEKOaHKOBCKHE
pacueTbl

TectupoBanue

YcTHbIM onpoc

MaremaTuyecKui JUKTaHT

WuauBuayanbHas caMoCTOsTeNbHas paboTa
IIpeacraBnenue pe3ynbTaTOB MPAKTHYECKUX
pabot

KonTponbhas pabota

BrlnonHeHne 5x3aMeHalMOHHbIX 3aJaHul

IIK 1.5 OcymiecTBasTh MEXIyHApOIHbIE
pacueTsl M0 KCIOPTHO-UMIIOPTHBIM
oreparusam

TecTtupoBanue

YcTHBIN onpoc

MareMaTnyecKkuii TUKTaHT

WuauBuyanbHas caMocTosTeNbHas paboTa
[IpencraBineHne pe3ynbTaTOB MPAKTHYECKUX
pabot

KonTponbhas pabota

BrInonHeHne dK3aMeHaIMOHHBIX 3aJaHUH

MK 2.3 OcymiecTBisITh COMPOBOXKICHUE
BBIJIAHHBIX KPEJUTOB

TecTtupoBanue

YceTHbII onpoc

MaremaTnueckuii TUKTAHT

WuauBuyanbHas caMocTosTeNIbHast paboTa
[IpencraBienne pe3ynbTaTOB MPaKTHYECKUX
pabot

KonTponbnas pabota

BrinonHeHne dK3aMeHaIMOHHBIX 3aJaHUM
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IIpunoxenue 1

IIpeeMCTBEHHOCTD IVIAHMPYEMBbIX Pe3yJIbTaTOB 0CBOeHHMS JUCHHMILIUHBI PI'OC

COO gucuuNJIMHAPHBIX (MPeIMETHBIX) ¢ 00pa3oBaTeIbHBIMHU pPe3y/IbTaTaAMHU

HaumenoBanue HaumenoBanue HaumenoBanue HaumenoBanme
o01menpodgeccuoHAIBLHBIX npodgeccuoHAIbHbBIX AUCUHMIIIMHAPHBIX pa3jienoB/TeM U
JUCIUIJINH C moayaei (MJAK) ¢ (mpenMeTHBIX) pe3yJbTAaTOB | padoueii mporpaMme mno

o0pa3zoBaTeIbHLIMU
pe3yJbTaTamMu,
HMEOIIMMH B3aUMOCBS3b
¢ TUCIUILUTHHAPHBIMHA
(npeameTnbiMu) OP

o0pa3oBaTeIbHBIMU
pe3yJbTaTaMH, HMEIOIMMH
B3aHMOCBS3b €
AUCHUIIMHAPHBIMHA
(npeameTnbiMu) OP

drocC CO0O, umewiux
B3aHUMOCBS3b €
AUCHUTTHHAPHBIMH
(npeameTHbiMu)OP

npeaMeTy

OI1.04 NadopmanmoHHbIE
TEXHOJIOTHH B
npoheCCUOHATBHON
JeATeIHOCTH

IIM.01 Benenue pacyeTHbIX
onepanui

IIM.02 OcyuiecTBicHHE
KPEIUTHBIX Olepanuit
MJIK.01.02 KaccoBsie
onepauu 0aHka

MK 02.01 Opranuzanus
KPEAUTHOU pabOTHI

K 1.1 OcymecTBisiTh
pacyeTHO-KacCoBOE
o0ciyXKMBaHUE KIMEHTOB
IIK 1.4 OcymiecTBasTh
MeXOaHKOBCKHE PacueThl
IIK 1.5 OcymiecTBasTh
MEKTYHapOAHBIE PACUETHI
10 AKCHOPTHO-UMIOPTHBIM
onepauusmM

IIK 2.3 OcymiecTBasTh
COIIPOBOXKICHUE
BBIJIAHHBIX KPEIUTOB

- YMETh peliaTh TEKCTOBbIE
3a/lay¥ pa3HbIX THUIOB (B
TOM YUCJIE€ HA IPOLEHTHI,
JIOJIU ¥ YaCTH, Ha
JBUKEHHE, paldoTy,
CTOMMOCTH TOBapOB U
yCIIyT, HAJIOTH, 33J]a4i U3
o0JacTu yrnpaBiIeHHs
JUYHBIMHA U CEMEHHBIMU
(hMHAHCAMM); COCTABIIATH
BBIPKCHUS, YPABHCHHSI,
HEPaBEHCTBA U UX CUCTEMBI
10 YCJIOBUIO 3a/1a4H,
HCCIIEI0BATh NTOIy4EHHOE
pelIeHre U OLIEHNBATh
MPaBJIONIO0100HOCTD
pe3yJIbTaTOB;

- YMETh BBIOUpATH
MOIXOSIIINI N3YyYEHHBIN
METOJ I PEeLIeHUs 3a1auH,
pacrno3HaBaTth
MaTemMaTHueckue (pakTol U
MaTeMaTH4eCKHe MOJIETHU B
MIPUPOIHBIX U
OOIIECTBEHHBIX SIBJIICHUSX, B
HCKYCCTBE; YMEHUE
MIPUBOJIUTH TIPUMEPHI
MaTEeMaTHYECKUX OTKPHITUN
POCCUICKON U MUPOBOU
MaTeMaTHYeCKON HayKH

- YMETh OIEepUpPOBaTh
MOHATHAMU: CpEAHEE
apudmernyeckoe, MeraHa,
HauOoJblIee U HAUMEHbIIIEee
3HAYEHUSs, pa3Max,
JUCHepcusi, CTAaHJapTHOE

Pasnea 1. [loBropenue
Kypca MaTeMaTHKH
OCHOBHOM IIKOJIBI

Tema 1.2 IloBTOpeHue
Kypca MaTEeMaTHKH
OCHOBHOH IIKOJIBI
Pasnen 4. [Ipoussoanas
1 iepBooOpa3Has
hyHKIIH

Tema 4.1 IIpousBogHas
dhyHKIIHH, ee
MIPUMEHEHNE

Paspnean S. IIpsmele u
TUIOCKOCTH B
MIPOCTPAHCTRBE.
Koopaunatel 1 BEKTOPEI
B IIPOCTPAHCTBE

Tema 5.2 IIpsmelie u
TUIOCKOCTH B
MIPOCTPAHCTRBE.

Pasnean 6.
MHoOrorpaHHUKH U Tela
BpalleHus

Tema 6.3 O0beMbI U
TUTOIIAIU TIOBEPXHOCTEH
Ten

Paspnen 7. Teopus
BEPOSITHOCTEH U
CTaTUCTHKA

Tema 7.2 Ciydaiinbie
coObITHs. Onepannu Haj
COOBITHUSAMU.
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HaumeHoBaHue
o0menpodgeccuoHAIBLHBIX
JUCIUTLINH €
o0pa3zoBaTebHBIMU
pe3yJbTaTamMu,
HMEOIIMMH B3aUMOCBS3b
¢ TUCIHUILUTHHAPHBIMHA
(npeameTnbiMu) OP

HaumeHoBaHue
npodeccuoHATbHBIX
monayaei (MJK) ¢
o0pa3oBaTeIbHBIMU
pe3yJbTaTaMH, HMEIOIHMMH
B3aHMOCBS3b €
MUCHUIIMHAPHBIMHA
(npeameTnbiMu) OP

HanmenoBanue
AUCHUTIMHAPHBIX
(mMpeaMeTHBIX) pe3yJbTATOB
drocC CO0O, umewiux
B3aHMOCBS3b €
AUCHUTLTHHAPHBIMH
(npeameTHbIMU)OP

HaumeHoBaHue
pa3aesioB/TeM H
paboueii mporpaMmme 1o
npeaMeTy

OTKJIOHEHHE YHCIIOBOTO
Habopa; yMeHUE U3BJICKaTh,
WHTEPIPETUPOBATH
nHpopmaruto,
IIPE/ICTABICHHYIO B
Tabnuuax, Ha AuarpaMMax,
rpaduKax, OTpaXKaroIyro
CBOICTBA pealIbHbIX
MPOLIECCOB U SIBJICHUI;
MIPEICTaBIATh HHPOPMAIIHIO
C MIOMOILIBIO TaONHIL U
Jyarpamm; UCcle0BaTh
CTaTHCTUYCCKUE JIaHHBIC, B
TOM YHCJIE C PUMEHEHUEM
rpagu4ecKux METOJIOB U
ANEKTPOHHBIX CPE/ICTB;

- YMETh OIEepUPOBAThH
IIOHATUAMMU. TOXKICCTBO,
TOKJIECTBEHHOE
mpeoOpa3oBaHue, ypaBHEHUE,
HEPaBEHCTBO, cucrema
YpPAaBHEHUI U  HEPABEHCTB,
PaBHOCHJIBHOCTh ~ ypaBHEHUH,
HEPaBEHCTB u CHUCTEM,
panuoHaJIBHEIE,
HppaluoOHaIbHBIE,
[OKa3aTejbHble, CTENCHHBIE,
JorapupMuyecKue,
TPUTOHOMETPHUUECKHUE
ypaBHEHHUS, HEPABEHCTBA U
CHUCTEMBl; YMEHHME pelIaTh
YpaBHCHUA, HEpaBCHCTBA U
CHCTEMBI c MIOMOIIBIO

Pa3JIMYHBIX MNPUEMOB; PCIIATh

ypaBHEHHUS, HEpPaBEHCTBA U
CUCTEMBI C  TIapaMETpPOM;
MPUMEHSTh YpaBHEHHS,
HEPAaBEHCTBA, UX CUCTEMBI JUISL
pemieHus MaTEeMaTHYECKUX

3aa4 M 33]a4 M3 pa3iIHuHBIX
oOnacTell HayKd W peasbHON
KU3HU.
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